CTaTUCTHUKA» IJIA 7-9 xnaccoB

No HasBaHne nporpaMmsl Crp.
1 Pabouyas mporpamma yueOHOTO TipeameTa «MaTeMaTukay s 5-6 2-59
KJIACCOB
2 Pabouast nporpamma yuebHOTO Kypca «Anredpa» s 7-9 kiaaccoB 60-93
3 PaGouas mporpamma ydeGHoro kypca «I'eomerpusi» mns 7-9 94-150
KJIaCCOB
4 PaGowas mporpamma yuebHOro Kkypca «BepostHocte w | 151-146




MYHUIIUIIAJIBHOE BIOJXKETHOE OBIIEOBPA3ZOBATEJIBHOE YUYPEXJIEHUE T'OPOJA UPKYTCKA
CPEJHSSI OBHIEOBPA3OBATEJ/IBHASA HIKOJIA C YIJIYBJIEHHBIM U3YYEHUEM OT/IEJIBHBIX IIPEJMETOB Nel9
(MBOY r. Hpkytcka COLI Nel9)

YTBepxkaeHa kak cocraBHas yactb OOII OO0
npukazom aupekropa MbOVY r. Upkyrcka COII Ne 19
01-10-129 ot 30.08.2023r.

JOKYMEHT NMOANMCAH
QNEKTPOHHOW MOANNCLIO

CepTudbukaT: 1F14B52897CF8440869E071414E56700
Bnapeneu: Bonblwelanosa CetnaHa MepmaHoBHa
LevictBuTeneH: ¢ 20.06.2023 go 12.09.2024

Pabouas nporpamma
yaeOHoro npeamera «MareMaTuka,
BXOJSIIETO B 00513aTENbHYIO YaCTh
yuebHoro miana OO0 MBOY r. Upkyrcka COLI Ne 19

[IpenmertHas obnacts: MaTemaTuka u uHGOpMaTHUKa

Cpok peanu3zanuu NporpaMmsl: 2 roja

CocraBurens nporpammsl: MiBkuna .M.,
YUUTEIb MATEMATHKU
MBOY r. Upkyrcka COLI Ne 19



IlosicHuTebHAS 3aNIUCKA

[Iporpamma pa3paboTaHa B COOTBETCTBUHM C TpeOoBaHusMU DenepanbHOro
rOCYJapCTBEHHOI0 00pa30BaTENIbHOIO CTaHJapTa OCHOBHOrO 001mero oOpa3oBaHus,
denepanbHON 00pa30BaTEIBLHON MPOrPaMMO OCHOBHOT'O 00IIIero oOpa3oBaHus, C YIETOM
IUTAaHUPYEMBIX PE3YJIbTaTOB OCBOCHHSI OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO
obuiero oopazoBanuss MBOVY r. Upkyrcka COILl ¢ yriyOsieHHBIM U3y4€HUEM OTAEIbHBIX
npeametoB Ne 19,

MecTto npeamera B y4eOHOM IIaHe: YUEOHBIN NMpeaAMET 00A3aTEIbHON YacTH y4eOHOro
IUIaHA.

IIpenmerHas ob6a1acTb: MaTtemaTnka U H”HQOpMaTHUKa

YpoBeHb MOATOTOBKH Y4alIUXCsi: 0a30BbII

[TpuoputeTHHIMU HEASAMH 0O0YYEHUS MaTeMaTHUKe B 5—6 Kilaccax sIBISIFOTCS:

" [pojioJbKeHrne (OPMUPOBAHUS OCHOBHBIX MAaTEMaTHYECKUX TMOHSATHH (4YHUCIO,
BEIIMYMHA, TeoMeTpuyeckass Qurypa), o0OECleUnBaAONINX MPEEMCTBEHHOCTh |
MEPCIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHUsI 00yUaIOIIUXCS;

"pa3BUTHE MHTEJUIEKTYaJbHbIX U TBOPYECKUX CIIOCOOHOCTEH oOydaromuxcs,
MIO3HABATEIbHOM AKTHUBHOCTH, HCCIEIOBATEIbCKUX YMEHUH, HMHTEpeca K HU3YYEHUIO
MaTE€MAaTHKU;

"[oABeACHUE OOY4YaIOIIMXCA Ha JOCTYMHOM JJisi HHUX YPOBHE K OCO3HaHHUIO
B3aMMOCBSI3U MAaTEMATUKU U OKPYXKAIOLIETO MUPA;

" popmupoBaHre (PYHKIIMOHAJIBLHOM MaTeMaTHUYEeCKOW TI'PaMOTHOCTH: yMEHHS
pacro3HaBaTh MaTeMaTHMYeCKUE OOBEKThl B pEAIbHBIX JKU3HEHHBIX CHUTYaIUsX,
IPUMEHITh OCBOECHHBIE YMEHHUS [UIsl PEIICHUS NPaKTHKO-OPHMEHTHPOBAHHBIX 3a/ad,
UHTEPIPETUPOBATh MOJYYEHHbIE pE3yJbTaThl M OLEHUBATh HUX HAa COOTBETCTBHE
MIPAKTUYECKON CUTYaLUH.

OcCHOBHBIE JIMHUU COJIEP)KaHMSI Kypca MaTeMaTUKH B 5—6 Kilaccax —apudmernueckas u
reoMeTpuyYecKas, KOTOpPbIE pa3BUBAIOTCS NApaJUIENIbHO, KaKJash B COOTBETCTBUM C
COOCTBEHHOU JIOTMKOW, OJTHAKO, HE HE3aBHUCUMO OJIHA OT JPYIOii, a B TECHOM KOHTAaKTe
U B3auMoaeicTBuu. Takxke B Kypce MaTeMaTHKU MPOUCXOAUT 3HAKOMCTBO C AJIEMEHTaMU
ayreOpbl M ONUCATEIbHON CTATUCTHKY.

[Ipu oOyueHuM pelIeHHI0 TEKCTOBBIX 3aJad B 5—6 Kijaccax HCHOIb3YIOTCS
apupmernueckue npuémsl pemienus. [Ipu oTpaboTke BHIYMCIUTEIHHBIX HABBIKOB B 5—6
KJIaccaxX paccMaTPUBAIOTCS TEKCTOBBIE 33/1a4y CIEAYIOLMX BUOB: 33/1a4 HA IBUKEHUE, HA
YacTH, Ha MOKYNKH, Ha paboTy M MPOU3BOAUTEIBHOCTb, HA MPOLIEHTHI, HA OTHOLIEHUSH
nponopiun. OOyuaronigecs 3HAKOMATCA C TOpuéMamMH peuieHus 3afad  nepedopom
BO3MOXHBIX BapHaHTOB, y4yaTcsi paboTaTh ¢ MH}Opmaluel, npeactaBieHHOR B dopme
TaOJIHI] WA TUarpamM.

B mporpamme yueOHOro kKypca «MaremaTHkay MpeaycCMOTpPeHO (HOpMUpOBaHUE
MIPOIEEBTUYECKUX alre0panyeckux MpeacTaBieHuid. bykBa Kak CHMBOJ HEKOTOPOIO
qKclia B 3aBUCUMOCTH OT MaTEMaTUYECKOT0 KOHTEKCTa BBOAUTCS MOCTENEeHHO. bykBeHHas
CUMBOJIMKA HIMPOKO HCIIOJIb3YETCs MPEeXAe BCEro s 3amucH OOUIMX YTBEPXKIECHUH U
NpeaIoKeHul, (HopMys, B YAaCTHOCTU JJIsi BBIYMCIEHUS T€OMETPUUYECKHUX BEJIMYHUH, B
KaueCTBE «3aMECTUTEIISD YHCIA.



B nporpamme yuebHOro kypca «Marematuka» IpejncTaBiI€Ha HarjsaHas
TeOMETpHs, HampaBiICHHAs Ha pa3BUTHE OOPa3HOTO MBINUICHHS, MPOCTPAHCTBEHHOTO
BOOOpaxXeHHs, H300pa3UTEIbHBIX YMEHUI. JTO BaKHBIM JTall B U3yYEHUU T€OMETPUH,
KOTOPBIN OCYIIECTBIIIETCS HA HATJISAHO-TIPAKTHYECKOM YPOBHE, OITUPAETCSHA HATJISATHO-
o0pa3Hoe MbIIUIEHHE OOyvaromuxcs. boyblas pojab OTBOAUTCA MPaKTUYECKOM
JeSITEIbHOCTH, ONBITY, SKCHEPUMEHTY, MOJeNUpoBaHuto. O0ydaromuecs 3HaKOMTCS ¢
TeOMETPUYECKIMH (UTYpaMU Ha TJIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEHIINMU
KOH(UTrypanusiMu, ydarcsd H300pakaTb MX Ha HEJIMHOBAHHOM M KieT4atod Oymare,
paccMaTpHBarOT UX IpoCTelre cBoiicTBa. B mporecce n3yueHus HarisJHONH reoOMeTpUn
3HAHUS, MOJYyYEeHHbIE OOYyYarOUIMMHUCS Ha yYPOBHE HAYaJIbHOTO OOIIEro oOpa3oBaHMUS,
CHUCTEMAaTU3UPYIOTCS U PACHIUPSIIOTCS.

[Iporpamma paccunTana Ha CIEIYIOIIEe KOJINIECTBO YACOB:

5 6
KJIacC | KJacc
Kon-Bo yueOHBIX HEeh 34 34
Kon-Bo yacoB B HeAETIO Su/H | Su/mH
KonunuecTBO 4acoB B roj 170 170
HUTOI'O: 68 nexean, 340 yacos

Y4eOHUKH U YueOHBbIE TOCOOUSI:

- Matemaruka. 5 kimacc. Y4e0. s oomeo0Opasosar. opranusanuii. / H. 5. Bunenkusn, B. U.
Koxos, A. C. YUecHokos, JI. A. Anekcanaposa. — M.: MHeMO3uHa;

- Maremaruka. 6 xiacc. Yueb. mist o6meooOpasoar. opranuzanuid. / H. S. Bunenkun, B. W.
Koxos, A. C. YecHoxkos, JI. A. AnekcanapoBa. — M.: MHeMO3uHa;

- Marematuka, 6 kiacc/ aBr. Mepsnsak A.I'., IMonouckuit B.B., Sxkup M.C.\l[lox pen.
[Togonsckoro B.E., Benrtana-I'pad;

- 3a crpanunamu ydeOHuMKa maTemaTwku. [locoOue st yuammxcs 5-6 KiaccoB/ aBT.
Bunenxkun H.A., lenman 1.5,

- O6yuyenue MmaTeMaTuke B 5 u 6 kinaccax. Meronuueckoe nocodue Jyuist yuuresnst/ aBT. JKoxos
B.1.

- MaremaTuka: 5-6-¢ kimacchl: 0a30BBI yPOBEHB: METOAMYECKOE MOCOOHE K MPEIMETHOM
nuHuu yaeOHnkoB 1o matematuke H. 5. Bunenkuna, B. 1. JKoxoBa, A. C. UecHokoBa u Jip.
— 2-e u3a., crep. — Mocksa: [IpocBelienue;

- Tectsl no matematuke: Pynaunkas B.H., 5 ki k yu. Bunenkuna H.A. n np., «Maremaruka
B 2 4acTsIX»

Conep:xxanue yueOHOTo npeaMera
5 KVIACC

HarypajibHble 4uc/Ia H HYJIb
Hatypanesnoe wumcno. Psa nHarypansabix uuncen. Ywucno 0. HM3oOpaxkenue

HATypaJlbHBIX YUCEN TOUKAMU Ha KOOPAMHATHOM (YMCIOBOMN) MPSIMOH.
[lo3unmonnas cucrema cuucieHus. PumMckas Hymepalusi Kak IpuMep
HEIO3UIIMOHHOW CUCTEMBI cuucieHus. [lecaTuunas cucrema CUMCICHUS.



CpaBHEHHE HATypaJlbHBIX YHCEJ, CPAaBHEHUE HATYpPaJbHBIX YHCEI C HYJEM.
CrniocoOsb1 cpaBHeHUS. OKpYIJIEHHE HATypalbHBIX YUCEIL.

CnoxxeHue HaTypalbHBIX YHCEJ, CBOMCTBO HYJIS IIPHU CIOKEHUHU. BhlunTaHne kak
neiicTBue, oOpaTHOE CIOKEHUI0. YMHOXKEHHE HaTypalbHBIX YHCEN, CBOMICTBA HYJIS U
CIMHUIIBI TpU YMHOXEHHH. JleneHwe Kak JelcTBHe, 0OpaTHOE YMHOXXEHHIO.
KommonenTsl neiicTBuil, cBA3b Mexay HUMU. [IpoBepka pe3ynbrata apupMeTUIeCcKOro
neiictBus. IlepemecTutrenbHOoe M coYeTaTeNbHOE CBOMCTBA (3aKOHBI) CJOXKEHUS U
YMHOKEHUS, PACIIPEAECIUTEILHOE CBOMCTBO (3aKOH) YMHOXKEHHS.

Wcnonb3oBanne OykB ajii 0003HAYEHWS] HEM3BECTHOTO KOMIIOHEHTAa M 3alHCH
CBOMCTB apu(PMETHICCKUX JACHCTBUH.

Jlenutenu U KpaTHbIE YUCIa, pa3JIokKEHUe Ha MHOXuUTENU. [IpocTeie u cocTaBHbIE
gucina. [Ipusnaku nenmumocty Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoMm.

Crenenb ¢ HATypaJIbHBIM IOKa3aTejaeM. 3aluCh YUCiIa B BUJIE CYMMbI pa3psIHBIX
CJIaracMbIX.

UucnoBoe BbIpakeHUE. BbIYMCiIeHNE 3HAYEHUH YUCIIOBBIX BBIPAKECHUH, MOPSAIOK
BBINIOJTHEHUST JleHcTBUU. Mcronb3oBaHUE MpPH BBIYHMCIEHUSX MEPEMECTUTENBHOTO U
COUETATENIBHOIO CBOMCTB (3aKOHOB) CIIOKEHHUS M YMHOXKEHHUS, PacCIpeaeUuTeNIbHOIO
CBONMCTBAa YMHOKCHHSI.

Jpoou

[IpencraBnenue o ApoOH Kak criocoOe 3amucy 4acTH BeIM4YUHbI. OOBIKHOBEHHbIE
npo6u. IlpaBunbHbie W HempaBwiIbHbIE IpoOu. CmernaHHass ApoOb, MpeICTaBICHUE
CMEIIaHHOK JpoOM B BHUJEC HEMPABWIBHOW JIpoOM W BBHIJCICHHUE IIEJIOM YacTH YHuCiIa
U3 HempaBWIbHON npoOu. M3o0pakeHue apobeid TOYykaMM Ha YHUCIOBOM MPSMOM.
OcHoBHOe cBoiicTBO npobu. Coxpamenue npoOeit. IlpuBenenune npoOu K HOBOMY
3HaMmeHarento. CpaBHEeHUE qpooeii.

CnoxxeHue M BbIYMTaHUE JpoOed. YMHOXKEHUE M JeleHHe poOel, B3auMHO-
obpatHbIie 1poou. HaxoskIeHne 4acTH 1eJI0TO U IIEJIOT0 10 €ro YacTH.

Hecsatuunas 3amuchk apobei. [lpencraBnenue pgecsaTHUHON apodu B BHUIE
00ObIKHOBeHHOM. M300paskeHne AecSITHUUHBIX APOoOe TOUYKaMH Ha YHCIOBOM MPsSMOIl.
CpaBHEHHE NECITUYHBIX APOOEH.

Apudmerndeckre IEHCTBHUS C IECATHUHBIMU ApoOsiMu. OKpyTieHue AeCATUYHBIX
TpOOeH.

Penrenne TekcTOBBIX 32124

Pemenne TekcTOBBIX 3a1au apu(METHUYECKUM CIocoOoM. PemieHue mormueckux
3ajad. Pemenne 3amau nepe6OpoM BcexX BO3MOXKHBIX BapHaHTOB. Mcrosib30BaHUE MPH
pelLIeHNH 3a/1a4 TaOJIUIl U CXEM.

Pemenue 3anau, cogepKammx 3aBUCUMOCTH, CBSI3bIBAIOILME BEJIMYUHBI: CKOPOCTb,
BpEMS, PACCTOSHUE, 1IE€HA, KOJIMYECTBO, CTOMMOCTb. EJMHMIIBI HM3MEpEHHus: Macchl,
00BEMa, LIEHbI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBS3b MEXAY €AMHUIAMH U3MEPEHUS
KaKI0M BEJINYUHEI.

Pemenne ocHOBHBIX 3a7a4 Ha IpoOU.

[IpencraBnenue TaHHBIX B BUAE TaOJIHII, CTOIOYATHIX UATPAMM.

Harnsanas reomerpust
Harnsaneie npencraBienns o purypax Ha IJIOCKOCTH: TOYKa, MpsMasi, OTPE3OK,



JIyd, yroJ1, IOMaHasi, MHOIOYI'OJIbHUK, OKPYKHOCTB, KpYr. YT0i. IIpsiMoi, ocTpbli, Tynonn
Pa3BEPHYTHIN YIJIBL.

JlnuHa oTpe3ka, METpUYECKHE €AUHULBI JUIMHBL. JUIMHA JIOMAaHOW, NEPUMETP
MHOTI'OYTroJIbHHKA. MI3MepeHne 1 NOCTPOEHHE YIJIOB C IOMOIIBIO TPAHCIIOPTHPA.

Harnanuele mnpencraBieHuss O (@Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
OpSMOYTOJIBHUK, KBAJpaT, TPEYrOJIbHUK, O PABEHCTBE QUTYP.

N3oOpaxenue ¢uryp, B TOM uuciae Ha Kieryatoil Oymare. Iloctpoenue
KOH(UTypaluil U3 yacTeil npsMoi, OKpYKHOCTH Ha HETMHOBAaHHOMW U KJIETYaToi Oymare.
Hcnonp30BaHue CBOMCTB CTOPOH U YIJIOB NPSAMOYIOJBHHUKA, KBaApaTa.

[Inomans  mpAMOYroJbHMKAa W MHOIOYI'OJIBHMKOB,  COCTaBIICHHBIX U3
IPSIMOYTOJIbHUKOB, B TOM 4HCIIe PUTYp, N300paXEHHBIX Ha KieTyaToil Oymare. EauHuibt
WU3MEPEHMS TUIOLIAIH.

Harnsanuele npencTtaBieHHss O NPOCTPAHCTBEHHBIX (UIypax: MNPSIMOYTOJIbHBIN
napajuienenumnes,, Kyo, MHOrorpaHHukH. M300paxeHne npocTelnx MHOTOIPaHHUKOB.
Pa3pépTku kybOa u napauienenunena. Cozganue Mojieneii MHOrorpaHHUKOB (13 Oymard,
IIPOBOJIOKH, IJIACTWJIMHA U APYTUX MaTEpUAJIOB).

O0bEM psAMOYTOJBHOTO Mapaienenunena, kyoa. Eaunuist usmepenus oobéma.

6 KJIACC
HarypaiabHble yuciaa

ApudmeTndyeckue JEHUCTBUS C MHOTO3HAYHBIMU HATYPAJIbHBIMU  YHUCIIAMH.
UucnoBbie BhIpAXEHUS, MOPSIOK JEUCTBUIA, HCIOIb30BaHUE CKOOOK. Mcmonb3oBaHue
IIPU  BBIYMCIICHHUSAX TIEPEMECTUTEIBHOIO M COYETATENIBHOIO CBOMCTB CIIOKEHHS U
YMHOXXEHUS, PACHpPeIeIUTEIbHOIO CBOWCTBA YMHOXEHHUs. OKpYIrieHUuE HaTypallbHBIX
YUCElL.

Jlenutenu u KpaTHBIC YKCIIa, HAMOOIBIIUN OOIIHM IETUTEIh U HAUMEHbIIIee 0011Iee
KpaTtHoe. J[eMMOCTh CyMMBI U TPOU3BEACHHUS. [[eIeHne C OCTaTKOM.
J{poou

OObIKHOBEHHAsT JIpoOb, OCHOBHOE CBOWMCTBO JpoOM, COKpalleHHue JIpoOei.
CpaBHeHHE U ynopsiouuBaHHe ApoOei. Pemienune 3amay Ha HAXO0XKJICHHE YaCTHOT
I[EJIOT0 U LIEeJIOTO 10 ero yacTu. JpoOHoe uncio Kak pe3yibTaT aenenus. [IpencraBnenne
JECATUYHON JpoOM B BUJE OOBIKHOBEHHOW JpoOM M BO3MOKHOCTH MPECTABICHUS
OOBIKHOBEHHOW TpOOU B BUE NEeCATUYHON. JlecsaTHUHbIe TpoOU U METpUYECKas CHCTeMa
Mep. ApudMeTHdyeckue JICHCTBUST ¥ YHUCIIOBBIE BBIPAKEHUSC OOBIKHOBEHHBIMU H
JECATUYHBIMU TPOOSIMHU.

OtHomenue. Jlenenue B JaHHOM OTHOIIeHUH. Macital, npornopius. [Ipumenenue
IIPONIOPLUH IIPU PEILICHUH 3a1a4.

[Tonsitue mpoueHtra. BblunciieHHE TPOIEHTA OT BEJIWYMHBI M BEJIMYHMHBI MO €€
MPOIEHTY. BhIpakeHHe TMPOLEHTOB JAECATHYHBIMH JpoOsimu. Pemenue 3amadna
MPONEHTHI. BhipakeHHnE OTHOIIEHUS BEJIMYUH B MTPOIEHTAX.

IHos0)kuTE/IbHBIE M OTPUIIATEIBLHBIE YHCJIA
[TonoxurenbHble W oOTpHULATENbHbIE uncia. lLlenpie uywmcna. Mopayns uucna,

reoMeTpuuecKas HHTeprnpeTanus Moayis uncina. M300paxenue uncena Ha KOOPIUHATHOM
npsimoid. YucnoBsie npomexxyTku. CpaBHeHue uucen. ApudmeTHuecKue AeUCTBHSIC



IIOJIO)KUTEIILHBIMYA M OTPULIATEIIbHBIMU YHCIaMHU.
[IpssmoyronpHast cucTteMa KOOpPAMHAT Ha INIOCKOCTH. KoopauHaTtsl TOYKH Ha

IUIOCKOCTH, abcuucca u opauHara. lloctpoeHwe Touek M GUIyp Ha KOOPJMHATHOM

IIJIOCKOCTH.

bykBeHHbIE BbIpaKEHUS

[Ipumenenne OykB JUIsl 3alIUCM MaT€MAaTHYECKHX BBIPAKEHUN M TNPEUIOKEHHI.
CpoiictBa apudmernyeckux JeiicTBuil. bykBeHHbIE BbIpaXEeHHsI M YHCIOBBIE
NOJICTAHOBKHA. DyKBEHHBIE paBEHCTBA, HAXO0XJACHHE HEHU3BECTHOIO KOMIIOHEHTA.
®opmyinbl, GopMynbl mepuMmeTpa M IUIOLIAAM HPSIMOYTOJbHUKA, KBajpaTa, 0O0bEMa
napajuiesienuiena u Kyoa.

Pemienne TeKCTOBBIX 32124

Pemenne TeKCTOBBIX 3ajad apupMeTHUYeCKUM crocoOoM. Pemienue noruyeckux
3aja4. Pemenue 3a1a4y nepe6opom BceX BO3MOKHBIX BAPUAHTOB.

Pemenue 3anay, conepkainx 3aBUCUMOCTH, CBSA3BIBAIOIINX BEJINYMHBL: CKOPOCTH,
BpEMsl, pacCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTD, IPOU3BOIUTENILHOCTD, BPeMs, 00BEM
paboTel. EquHUIBI M3MEpEeHUs: Macchl, CTOUMOCTH, PAaCCTOSIHUS, BPEMEHH, CKOPOCTH.
CBs3bp MEXY €IMHUIIAMU U3MEPEHUS KaKI0M BEJIIMYNHBI.

Pemenune 3anad, CBSI3aHHBIX C OTHOLIEHUEM, IPONOPLUOHAIBHOCTBIO BEJIMYUH,
NPOLIEHTAaMU; PEIIEHNE OCHOBHBIX 33/1a4 Ha APOOU U MPOLIEHTHI.

Onenka W TNpUKUIKA, OKpyrieHue pesynprata. CocTaBieHHe OYKBEHHBIX
BBIPAKEHUH 110 YCIIOBHIO 3aJa4H.

[IpencraBnenue MAaHHBIX C MOMOILIBI0 Tabmul u guarpamm. CronOyartbie
JMarpaMMBbl: YTEHUE U MIOCTpOeHue. UTeHne KpyroBbIX AUarpaMm.

HaruasaHas reomerpus
Harnsnueie npeacraBienus o ¢urypax Ha TUIOCKOCTH: TOYKa, MpsAMasi, OTPE3OK,

Jyd, yroJj, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIIBHUK, TPEYTOJIbHUK, OKPYXHOCTD,
KpYT.

B3anMmuoOe pacnosiokeHue AByX NPsIMBIX Ha INIOCKOCTH, IapaJUICIbHBIE IPSMBIE,
NEPIEHANKYJISIPHBIE IIPsIMbIC. I3MepeHne pacCTOSHUN: MEXAY ABYMS TOYKAMHU, OT TOUKU
JI0 IPSIMOM, JIJTMHA MapIIpyTa Ha KBAJAPATHOMN CETKE.

WN3mepenne u IOCTPOCHHE YIJIOB € IOMOIUBID  TpaHCHOPTUpPA. Bumael
TPEYroJbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJbHbIN, TYHOYTOJIbHBIA, PAaBHOOEAPEHHBIH,
PaBHOCTOPOHHMN. YeTBIPEXYTOJIBHUK, IIPUMEPHI YETBIPEXYTOIBbHUKOB. [IpAMOyroibHUK,
KBaJpaT: MCHOJIb30BAHME CBOWCTB CTOPOH, YIJIOB, JuaroHaneil. HM3oOpaxenue
reoMeTpudecknx (uryp Ha HETMHOBAHHOW Oymare ¢ UCIHOJIb30BaHHEM LHUPKYIIS,
JMHENKH, yrojbHUKa, TpaHcnopTupa. [locTpoenus Ha kineT4yaTtoi Oymare.

[lepumerp mHOroyronpHuka. [loHaTHe miomanu QUrypbl, €IUHUIBI U3MEPEHUS
wiomaau. [pubmmkénHoe u3MepeHue miomanu Guryp, B TOM 4YUCiI€ Ha KBaJpaTHOU
cetke. [IpubmmkEHHOE M3MepeHue ATUHBI OKPY>KHOCTH, IJIOIIAIU KpyTa.

CummeTpusi:  LEHTpajbHasg, OCeBas M  3epKaJbHas

cummetpun.IlocTpoeHne cuMMETpUUYHBIX QUTYD.

Harnsanbie npeacTaBaeHus 0 MPOCTPAHCTBEHHBIX (DUTYpax: Mapajuiesenumes, Kyo,
npU3Ma, NUpamujia, KOHYC, WIMHAP, wap u cepa. M300paxeHne npocTpaHCTBEHHBIX
¢uryp. [Ipumeps! pa3BEPTOK MHOTOTPaHHUKOB, WIIMHApPA U KoHyca. Co3naHue Mozeneit
POCTPAHCTBEHHBIX (pUryp (13 Oymaru, mpoBOJIOKH, TUTACTHIIMHA U JPYTUX MAaTEPHAIIOB).



[Tonsatue o0BEMa, eauHUIBI U3MepeHHs o00bEéMa. OOBEM MNPAMOYTOJIBLHOTO
napajuienenumnesna, Kyoa.

HﬂaHpreMme PE3YJIAbLTATHI OCBOCHUS y‘{66HOFO npeamera

N3ydyeHne MaTeMaTUKHU HAa YPOBHE OCHOBHOT'O 00I11ero 00pa30BaHus HAIIPABIIEHO HA
JNOCTUKEHUE OOy4YaloIMMUCA JUYHOCTHBIX, METAlpeIMETHBIX M MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB OCBOCHUS yU€OHOTO MPEAMETA.

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE PE3YyABTAThl OCBOCHUS ITPOTrPaMMBI IO MATEMATUKE XAPAKTEPUIYIOTCS:

1) maTpuoTHYECKO€E BOCIIMTAHHE:

MPOSIBJIEHUEM HHTEpeca K MPOLUIOMY W HACTOAILIEMY POCCHICKONW MaTeMaTHKH,

LIEHHOCTHBIM OTHOILLIEHHEM K JOCTHXKEHHUSIM POCCHUICKMX MAaTE€MaTHKOB M POCCUHCKOM

MaTEeMaTH4YE€CKOM WHIKOJIbI, K MCIOJb30BAHUIO ATHUX JOCTHKEHUN B JPYyrUX HayKax U

NPUKIAHBIX cepax;

2) rpaxIaHCKoe H JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA W peaju3allid ero Ipas,

NpEJICTaBICHUEM O MaTeMaTHYeCKMX OCHOBAaX (YHKIIMOHMPOBAHUS PA3IMYHBIX

CTPYKTYD, SIBJICHHM, NpOoLEeAyp I'pa)kIaHCKOro o0IIecTBa (Harpumep, BbIOOPHI, OIPOCHI),

TOTOBHOCTBIO K OOCYXXIEHHIO 3TUYECKHUX MpOOJEM, CBS3aHHBIX C MPaKTUYECKUM

MPUMEHEHUEM JIOCTUKEHUWA HayKH, OCO3HAHMEM Ba)XHOCTH MOPAJIbHO-3THUYECKUX

MPUHIUIIOB B JIEATEIHOCTU YYEHOTO;

3) TpyaoBoe BocnuTaHue:

YCTAaHOBKOW Ha aKTHBHOE y4yacTHE B PELIEHUH MPAKTHUECKHX 3aJlady MAaTeMaTUYeCKON

HAIpaBJICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTeMaTHMYeCKOro oOpa3oBaHMs  Ha

NPOTSHKEHUU BCEM KU3HM JJIs YCHENIHOW TPO(dECcCHOHATBHON NEATeIbHOCTH W

pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U  IOCTPOCHHUEM

UHAUBUAYAJIbHOW TpPAaeKTOpUM OOpa30BaHUS W MKUZHEHHBIX IJIAHOBC YUYETOM JIMYHBIX

WHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3creTHYecKoe BOCIIMTAHME:

CHOCOOHOCTBIO K 3MOIIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUSATHIO MATEMATUYECKUX

00BEKTOB, 3aJady, pEIICHUH, pacCyXJACHUH, YMEHHUIO BHUICTh MaTEMaTUYECKHE

3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOIO O3HAHMS:

OpHUEHTAIMe B JESATeNIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX MpEICTaBICHUI 00

OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJBI M OOIIECTBa, TOHUMAHUEM

MaTeMaTH4eCKOW HayKH Kak c(ephl UeI0BEUECKON e TEIbHOCTH, TANOB €€ Pa3BUTHS U

3HAYUMOCTH JJIsl Pa3BUTHUs LMBWIM3ALMHU, OBJIAJICHUEM S3BIKOM MAaTEMAaTHKUd U

MaTE€MaTHYECKOM KYJIBbTYpOM KaK CPEICTBOM IO3HAaHUSA MHpA,

OBJIaJICHUEM MPOCTEHIINMU HaBbIKAMU HCCIIEIOBATEIbCKON A TEIIbHOCTH;

6) pusnueckoe BocnuTaHue, (GoOpMHpPOBAHME  KYJLTYPbI  310pPOBbSI M
3MOLMOHAJIBHOIO0 0J1aroNnoIy4us:

TOTOBHOCTBIO IPUMEHATh MAaTEMaTUYECKHE 3HAHUS B HMHTEpPECax CBOETO 3/10POBbBS,

BEJICHUS 3JI0pOBOrO 00pasa JKM3HM (340pPOBOE MUTAaHUE, COAJAHCUPOBAHHBIA PEXUM

3aHSATHUI U OTIBIXA, pEryisipHas Gu3nueckast akTUBHOCTb), COOPMHUPOBAHHOCTHIO HABBIKA



pedraexcuu, mpu3HaHUEM CBOETO MpaBa Ha OLIMOKY M TAKOTO e MpaBa APyroro 4eaoBeKa;
7) 3K0J0ruYecKoe BOCIUTAHNE:

OpUEHTAIlMEll Ha TPUMEHEHHWE MATeMATHYECKUX 3HAHMM g pelIeHUs 3a7a4B
00JaCTH COXPAaHHOCTH OKpYKaromlel cpeipl, MIaHUPOBAaHUS MOCTYNKOB M OLEHKH UX
BO3MOXXHBIX TOCIEACTBUI JJs OKpYXalolled Cpelbl, OCO3HAHUEM TIJI00ATBHOTO
XapakTepa KOJIOTUYECKUX MPOOJIeM U MyTe UX pelieHus;

8) amanTanusa K M3MEHSIOIMMCS YCJIOBHAM CONMAILHOIM U PUPOIXHOI CPeabI:
TOTOBHOCTBIO K JCHCTBUSIM B YCIIOBUAX HEONPEICIEHHOCTH, OBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPaKTUUECKYIO JESITebHOCTh, B TOM YUCJIE YMEHHUE YUUTHCS Y
JIPYTuX JI0JAeH, mpuoOpeTaTh B COBMECTHOW JEATENbHOCTH HOBBIC 3HAHMS, HABBIKK U
KOMITETCHIIMHU U3 ONBITA APYTHX;

HEOOXOIMMOCTHIO B (DOPMHUPOBAHNUN HOBBIX 3HAHUI, B TOM Unciie GOpMYIHPOBAThH UIEH,
MOHATHUSA, TUIIOTE3bl 00 OOBEKTaX W SBJICHHUSIX, B TOM YHCJE paHEe HE H3BECTHBIX,
OCO3HaBaTh JE(UIUTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID CHUTYaIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BBI30B, TPEOYIONIUI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS
U JiericTBUA, (HOPMYIHPOBATH U OIEHUBATH PUCKU U MOCIEICTBUSA, (HOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHBI
B pe3ynbrate ocBOo€HHS MPOrpaMMbl IO MaTEMAaTUKE HA YPOBHE OCHOBHOT'O OOILIETO
obOpaszoBaHusi y obOyuatomierocsi 0ynyT copMUpPOBaHBI METalpeAMETHBIE PE3yIbTaThl,

XapaKTEPU3YIOIIKUECS OBJIAJICHUEM YHHMBEPCAJIbHBIMU MO3HABATEIIbHBIMU JIEHCTBUSIMU,

YHUBEpCaTbHBIMU KOMMYHUKATUBHBIMH  JIEHCTBUSIMU u YHUBEPCATbHBIMHU

PEryJISTUBHBIMU I€UCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBepCAJbHbIe y4eOHbIe NeHCTBUS

ba3oBble mornueckue necTBus:

® BBISBISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHUYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIY MOHATHAMHU, (POPMYITUPOBATH OMPEJCICHUS MOHSTHIA,
YCTaHABIMBATh CYIIECTBEHHBIH  MPU3HAK  KiIaccu(UKaluu,  OCHOBAHUS JUIS
0000111eHNs U CpaBHEHUS, KPUTEPUU MTPOBOIUMOTO aHAIN34;

® BOCIPUHHUMATh, OPMYJIUPOBATH U MPEOOPA30BHIBATh CYKJEHUS: YTBEPAUTEIbHbIC

U OTpHIIATeNIbHbIEC, €IUHUYHbIE, YACTHBIC U 00IIIHE, YCIOBHBIE;

® BBIABISATH MaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOPEUUSB
dakTax, MaHHBIX, HAOMIOACHUSIX M YTBEPKICHUSAX, TMpeiaraTb KpUTEPUUAIISA
BBISIBJICHMS 3aKOHOMEPHOCTEN U IPOTUBOPEUNH;

® JieNlaTh BBIBOJbI C UCIOJIb30BAHUEM 3aKOHOB JIOTHMKHU, JEAYKTHUBHBIX U MHIYKTUBHBIX
YMO3aKIIOYEHN W, YMO3AKIIOUEHUH 110 aHAJIOTUH;

e pa30duparh JOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKACHUN  (TpSIMBIE H OT
NPOTUBHOIO),  NPOBOAUTH  CaMOCTOSITEIBHO  HECIOXKHbIE  JOKa3aTelbCTBa
MaTeMaTH4eCKuX (aKTOB, BBICTpAMBATh APryMEHTAIUIO, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKCHNUS;

e BEIOMpaTh croco0 pemieHus y4eOHOH 3amaum (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHust, BIOpaTh Haubosee MOAXOAAIINN C Y4ETOM CaMOCTOSITENIbHO BBIIEJICHHBIX
KPUTEPHUEB).

ba3oBble ucciieoBaTenbCKUe JeHCTBUS:



UCIIOJIb30BAaTh ~ BOMPOCHl  KAaK  HMCCJIENOBATEIbCKUH  WHCTPYMEHT  IO3HAHUS,
dbopMynupoBaTh BOTIPOCHI, dukcupyomnye - npoTHUBOpEUHE, npo0iemy,
CaMOCTOSITEIbHO YCTaHaBIIMBaTh HMCKOMOE M JlaHHOE, (OPMHPOBATH THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIHI0, MHEHUE;

IPOBOAUTH MO CAMOCTOSTEIHHO COCTAaBICHHOMY IUIaHY HECJIOXKHBIN 3KCIEPUMEHT,
HEOOJIBIIOE HCCIIEIOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKOro
00bEKTa,3aBUCUMOCTEN 0OBEKTOB MEXKIY COOOI;

CaMOCTOSITEIFHO  (POpMYIMpPOBaTH OOOOIIEHHS ¥ BBIBOJBI IO pe3yibTaTaM
POBEIEHHOTO HAOIIOACHM S, UCCIIEI0BAHNUs, OLIEHUBATH JOCTOBEPHOCTD MOJTYyUEHHBIX
pe3yNbTaTOB, BEIBOJIOB U 0000IIIEHU;

MPOTHO3UPOBATh  BO3MOXXHOE  pa3BUTUE TIpoliecca, a TakKe  BbIJIBUTATh
MPEANONI0KEHHUS O €70 Pa3BUTUH B HOBBIX YCJIIOBUSIX.

PabGora c unpopmanmei:

BBISIBIISITh HEJJOCTaTOYHOCTh U U30BITOYHOCTD uH(pOpMaIINH,
JTAHHBIX, HEOOXOIMMBIX JIJI PEIICHUs 3a/1a4H;

BBIOUPATh, AHAIU3UPOBATh, CHUCTEMATU3UPOBATH U MHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUJIOB U ()OPM IMPEICTABICHUS;

BbIOMpaTh (QopMy TNpelcTaBiIeHUS HH(POpPMAIMU W WUIIOCTPUPOBATH pelIacMbie
3a/la4yl CXeMaMHu, IuarpaMmmamMu, HHOU Trpadukoii U uX KOMOWHAIIUSAMU;

OIICHUBATh HAJIEKHOCTh MH(POPMALIUK 110 KPUTEPHUSM, TTPEAJIOKEHHBIM yUUTEIIEM UITU
c(hOpMyITHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuUKaTHBHBIC YHUBepCaJbHbIe y4eOHble JAEHCTBHSA:

BOCTIPUHUMATH U (JOPMYITHPOBATH CYKIACHHUS B COOTBETCTBHH C YCIOBUSMH U TCIIMU
OOIIeHNUsA, SCHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHHS] B YCTHBIX H
NUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10 X0y PEIICHHUs 3a/1a4H, KOMMEHTHUPOBATh
MOJIyYECHHBIN PE3YJIbTAT;

B X0/1e 00CYKJICHHS 33aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/TaeMOM TEMBI, IPOOIEMBI,
pemaemMoil 3amadd, BBICKAa3bIBaTh WJIEW, HAICJICHHbIE HA TIOMCK PEUICHHS,
COIOCTaBIISITh CBOM CYXKJIEHHUS C CYXKICHHSIMH JPYTUX YYaCTHHKOB JHaJIora,
0OHapy>KMBATh pa3InIUE U CXOJICTBO MO3UIUH, B KOPpEeKTHOU Popme popmynupoBath
pasHorIacus, CBOM BO3PAKECHHS,;

NIPEICTABIIATEH PE3YNIbTAThI PEHICHUS 33a9H, SKCIIEPUMEHTA, UCCIIC0BaHNUS, TPOCKTA,
CaMOCTOATEIBHO BBHIOMPATh (POpMAT BBICTYIUICHHS C YU4ETOM 3a7ad MPE3EHTAUU U
0COOEHHOCTEHN ayIUTOPUH;

MOHMMATh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMaHIHONW W WHAWBUIYaTbHOH PaOOTHI
NPU PEIICHUH YUYeOHBIX MaTEMAaTHYECKUX 33/1aY;

OpUHUMATh Ie7b COBMECTHOM  JIEATENbHOCTH, IUIAHUPOBATH  OPTaHU3AIHIO
COBMECTHOW palOThI, pacmupeAensTh BHAbI paboT, JOroBapUBAThC, OOCYXKIATh
MPOIIECC U pe3yJbTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYMNIOBBIX (opmax padoTel (oOcyxaeHus, oOMEH MHEHUSIMH,
MO3TOBBIE€ HITYPMBI M JIPYTHE), BBIIOJHATH CBOIO YacTh PaOOThI U KOOPAUHHPOBATH
CBOM JICHCTBHS C IPYTMMHU WICHAMH KOMaH/Ibl, OLIEHUBATh KAY€CTBO CBOETO BKJIAJA B
o0mmii  TPOAYKT MO  KpUTepHsM,  CHOPMYIUPOBAHHBIM  YYACTHHKAMH
B3aMMO/ICHCTBUSI.

PerHﬂTHBHble YHuBepcajabHbIC yqeﬁmﬂe AeHCcTBUSA
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CaMoopraHn3aunﬂ:
CaMOCTOATCIIbHO COCTAaBJIATH ILUIAH, aJITOPUTM PCHICHUA 3a1a4Hd (I/IJ'II/I €ro ‘{aCTL),

BbIOMpATh C€MOcO0 peleHuss ¢ Y4ETOM HMEIOIIUXCS PEecypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATH BAapHAHTHl PEIIEHUH ¢ y4€ToM
HOBOW MH(pOpMauu.
CaMOKOHTPOJIb:
® BIAJETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS IIpolecca U pe3ybTaTa
pELIeHNs] MAaTEMAaTUYECKOH 3a]1auH;
® QpeaBUAETh TPYJHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPHU PpELICHUH 3aayH,
BHOCUTh KOPPEKTHUBBI B JEITEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalJEHHBIX OLIMOOK, BBISBIEHHBIX TPYAHOCTEH;
® OILIEHUBaTh COOTBETCTBHUE pE3yjbTaTa JESTENbHOCTH IIOCTAaBICHHOM LEIH WU
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHUS WM HEAOCTHXKEHUS 1IN, HAXOIUTh
olIMOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHBIE pe3yNIbTaThl OCBOSHUS MPOTPAMMBI TT0O MATEMATHKE TPE/ICTABICHBI TI0
rojaM OOydYeHHUs B CICAYIOIMIUX pa3jeliax MporpaMMbl B paMKaX OTACIBHBIX y4eOHBIX
KypcoB: B 5—6 kjaccax — kypca «MatemaTuka», B 7—9 kjaccax — KypcoB «Anredpay,
«I"eomeTpus», «BEeposSTHOCTh U CTATUCTHKAY.

IIpenMeTHBIE Pe3yabTaThl OCBOEHHUSI MPOTrPaMMbl Y4eOHOTO Kypca K KOHILY
o0yueHus B 5 KJacce:

Yucyia 1 BLIYACICHUAS
[TonuMath ¥ MPaBWIBHO YMOTPEOJSITH TEPMUHBI, CBSI3aHHBIC C HATYpPaIbHBIMU

YHcliaMy, OOBIKHOBEHHBIMH U JICCATUYHBIMU IPOOSMHU.

CpaBHHMBaATh W YNOPSAOYMBATH HATypaJIbHbIC UWCJIA, CPABHUBATH B MPOCTEHIINX
ciy4yasix OOBIKHOBEHHBIE IPOOH, IECITUUHBIC TPOOH.

COOTHOCUTH TOUKY Ha KOOPAMHATHOM (YHMCIOBOI) MPSIMOIl C COOTBETCTBYIOLIUM €if
YHCIIOM M W300pa)kaTh HATYpAJbHBIE UYMCJIA TOYKAMU HAa KOOPIUHATHOW (YHMCIIOBOIA)
IIPSIMOM.

Bemmonnsate  apudmernyeckue  ACUCTBUA ¢ HATypaldbHBIMH  YHUCJIaMH,
C OOBIKHOBEHHBIMHU IPOOSMHU B MIPOCTEHIITNX CIydasiX.

UwutaTh, 3anuChIBaTh, CPABHUBATh HATYpaJbHBIC YHCIIA;, TIPEAsiaraTh U 00CYXAaTh
crocoObl ymopsimounBanus 4ucenl. M300pakaTh KOOpAMHATHYIO TPSMYIO, OTMEYaTh
YHCJia TOYKaMH Ha KOOPJMHATHON MPSIMOM, HAXOIUTh KOOPJAUHATHI TOUKH.

HccnenoBate cBolcTBa HaTypainbHOro psiga, uncen 0 u 1 mpu CIOXKEHUH U
YMHOKCHUHU.

Hcnonp3oBaTh MpaBWIO  OKPYIVICHHS  HATYpPaldbHBIX  YHCEN.  BBITIONHITH
apudmeTrueckne NEHCTBUS C HATYPAIBHBIMU YHCIIAMH, BEIYUCISTh 3HAUCHUST YUCIOBBIX
BBIPAYKEHUH CO CKOOKaMHU U 6e3 CKOOOK.

3anuchiBaTh TPOM3BEJICHWE B BHUJE CTENEHW, YUTATh CTETCHH, HCIOJIb30BaTh
TEPMHUHOJIOTHIO (OCHOBAHHKE, MIOKA3aTeNb), BEIYUCIISITH 3HAUCHUS CTCTICHEH.

BBITIONHATE IPUKUIKY W OIIEHKY 3HAYCHHWI YMCIIOBBIX BBIPAKCHHM, MPEIaraTh
NPUMEHSTh PUEMBI IPOBEPKHU BBIUMCICHHM.

Hcnonp30BaTh Mpu BBIYUCICHUSIX MEPEMECTUTENIBHOE U COUYETATEIbHOE CBOWMCTBA
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CJIOXKEHUS M1 YMHOXKEHHUSI, paclpeIeIUTeTIbHOE CBOMCTBO YMHOKEHHS; (DOPMYIHPOBATH U
OPUMEHTh IpaBuUja NpPeoOpa3oBaHUs YHUCIOBBIX BBIPAKEHHWH HA OCHOBE CBOMCTB
apudmernueckux nerctBuii. McciemoBaTh 4YMCIOBBIE 3aKOHOMEPHOCTH, BBIJIBUTATh U
000CHOBBIBATh THUIMOTE3bI, (POPMYIHUPOBATH OOOOIIEHHUS W BBIBOJBI IO pe3yibTaTam
IPOBEJIEHHOTO UCCIIEJOBAHUSI.

@opMynIUpOBaTh ONPEACICHUS NENUTENs M KpAaTHOrO, HA3bIBaTh MACIHUTENIN U
KpaTHbIE 4YHCJIa; paclo3HaBaTh MPOCTbIE W COCTAaBHbIE 4HCIA; (OPMYJIHPOBATH U
MPUMEHSATh MPU3HAKKU ACIUMOCTU Ha 2, 3, 5, 9, 10; NpUMEHATHh alTOPUTM Pa3JIOKEHUS
YyClla Ha IPOCThIE MHOKUTENN; HAXOAUTh OCTATKU OT JIEJEHHS U HETIOJIHOE YaCTHOE.

Pacno3nHaBath WCTHHHBIE W JIO)KHBIE BBICKA3bIBAHUS O HATypPaJIbHBIX YHCIAX,
OPUBOJUTh TNPUMEPbl U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHHUS U OTPHULAHUS
BBICKa3bIBAHUI O CBOMCTBAX HATYypaJbHbIX unced. KOHCTpyupoBaTh mMaTeMaTHUECKHE
MIPEAJIOKEHUS C IOMOIIBIO CBSI30K «U», KUATN», KECIH. .., TO...».

PemaTtp TekcToBble 3adaud  apuMETHYECKUM CHOCOOOM, HCIOJIB30BATh
3aBUCUMOCTH MEXIYy BEIMYMHAMHU (CKOPOCThb, BPEMS, PACCTOSIHUE; LI€HA, KOJUYECTBO,
CTOMMOCTB U JIp.): aHAJIM3UPOBATh U OCMBICIMBATh TEKCT 3aJa4u, epe@opMyInpoBaTh
yCIIOBUE, HW3BJIEKaTh HEOOXOAMMbIE [aHHBIC, YCTAHABIMBATH 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU, CTPOUTH JIOTHUECKYIO LIETIOUYKY PaCCyKIECHUM.

MonenupoBaTth X0/ peIIeHUs 3a/Ja4H C TOMOIIIO PUCYHKA, CXEMBbI, TAOJIHIIbI.

[IpuBonuTh, pa3bupaTh, OLEHWUBATH pPA3JIUYHBIC PEIICHHS, 3alUCH PEHICHUMA
TEKCTOBbIX 3ahad. Kpuruyecku oIeHMBATh MONYYEHHBIH peE3yibTaT, OCYILECTBIATH
CaMOKOHTPOJIb, TPOBEPSIS OTBET HA COOTBETCTBUE YCIOBHIO, HAXOAUTH OIIMOKH.

Pemiate 3agaun ¢ moMoIisio nepedopa BceX BO3MOKHBIX BAPUAHTOB.

3HaKOMUTHCS C UCTOPHUEH pa3BUTHUS apU(PMETHKU
OO0bIkHOBeHHBIE APpoOu. MoaenupoBath B rpaduueckoii, mpeaMeTHon dopme,

C TMIOMOIIbIO0 KOMITbIOTEpA MOHATHS U CBOMCTBA, CBA3aHHBIE C OOBIKHOBEHHOU APOOBIO.

Yurath UM 3amnuChiBaTh, CpPaBHUBATh OOBIKHOBEHHbIE JIpoOM, MpeiaJiaraTh,
000CHOBBIBATh U 00CYXJaTh CHOCOOBI ymopsaouuMBaHus JpoOeit. M3o00paxarhb
OOBIKHOBEHHBIE  JIpOOM TOYKAaMU Ha KOOPAMHATHOM MpPsAMOM;  HCIONb30BATH
KOOPJMHATHYIO MPSAMYIO JUIsl CpPaBHEHUS JpOo0Oeil.

dopMmynupoBaTh, 3alHMChIBaTh € IOMOIIBI0 OYKB OCHOBHOE CBOWCTBO
OOBIKHOBEHHOM JpoOM; HCIONb30BaTh OCHOBHOE CBOMCTBO JpOOHM ISl COKpAICHMS
npobeit 1 mpuBeAeHUs ApoOU K HOBOMY 3HAMEHATEIIO.

[IpencraBnsaTh cMeIaHHYIO IpOOb B BUJIE HEMPABUIIBHOMN U BBIJICISTH LIENTYIO YacTh
yuciaa W3 HENpaBWIbHOW JpoOu. Bemomuatre apudmernueckue aeicTBui ¢
OOBIKHOBEHHBIMU JIPOOSIMH; TMPHUMEHATH CBOWCTBA apU(PMETUUYECKUX NEHCTBUM IS
paluoHaNN3alMK BIYMCICHUH.

BBINONIHATE TNPUKUAKY W OLEHKY pe3yjbTaTa BBIYMCIEHUMN; MNOpepiaratb H
NPUMEHSTH TPUEMBI POBEPKHU BhIYUCIICHUN. [[poBOANUTE HCcCiieJoBaHUS CBOMCTB Ipo0ei,
ONMMPAsACh HA YHUCIIOBBIE 3KCIEPUMEHTHI (B TOM 4YHCIE C IOMOIIBIO KOMIIBIOTEPA).
Pacrio3HaBaTh MCTHHHBIE U JIO)KHBIE BBICKA3bIBAHUS O APOOSIX, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHMS M OTPULAHUS BbICKa3blBaHWW. PemaTh
TEKCTOBbIE 3aJjauM, CoeprKallre IpoOHbIe JaHHbIE, U 3aJayd Ha HAXO0XKJACHHUE YacCTH
LIE€JIOT0 U LIEJIOTO IO €ro YacTH; BBISABIATh UX CXOJACTBA U pa3inuuus. MoneanpoBaTh X01
pelieHrs 3aJayd C IIOMOUIbI0 PUCYHKA, CXeMbl, Tabmuubl. [IpuBoauTh, pa3zdouparts,
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OLICHMBATh pa3JIMYHbIE DEIIEHUs, 3allMCU pEIIEHUH TEeKCTOBBIX 3anad. Kputuuecku
OLICHMBATh MOJYYEHHBII pe3ybTaT, OCYIIECTBIATh CAMOKOHTPOJIb, POBEPSISt OTBET HA
COOTBETCTBUE YCJIOBHIO, HAXOIUTh OIIMOKU. 3HAKOMUTHCA C MCTOPUEH pa3BUTHUS
apumeTuku BBIMOIHATE MPOBEPKY, MPUKUIKY pe3yibTaTa BbIYMCIEHUN. OKPYIIAThH
HaTypaJIbHbIC YUCIIA.

Penienue TeKcTOBBIX 32/1a4.

Pematpe TekcToBBIE 332Ul apU(PMETHUECKUM CIIOCOOOM U € TIOMOIIIb
OpPTaHM30BAaHHOTO KOHEYHOTO Mepedopa BCceX BO3MOXKHBIX BApHAHTOB. PemaTs 3a1a4mn,
coJiep Kalliie 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYMHBI: CKOPOCTh, BPEMS, PACCTOSIHHUE,
[IeHa, KOJIMYECTBO, CTOUMOCTD. VCTIonp30BaTh KpaTKUE 3aIIMCH, CXEMBI, TAOJIHUIIBI,
0003HaYEeHUs MPU PEIICHUH 3a/1a4.

[Tonp30BaThCSl OCHOBHBIMM €IMHUIIAMH W3MEPEHMs: LEHBI, MaCChl, PACCTOSHUSA,
BPEMEHHU, CKOPOCTH, BBIPAXKATh OJTHU €IUHUIIH BETMYNHBI Uepe3 IPYTHE.

W3BnexaTh, aHaJIM3UpOBaTh, OLEHHMBATh HH(OPMALUIO, MPEJCTABICHHYIO
B Ta0nwie, Ha CTOJOYATON MuarpamMme, MHTEPIPETUPOBATH MPEACTABICHHbBIC JTaHHEIC,
UCMOJIb30BATh JaHHbIE NIPU PEIICHUH 3a1a4.

Har.mmnaﬂ reoMeTpus
ITonp30BaThCs rCOMCTPUYICCKUMU IMOHATUAMU: TOYKA, IIPAMaA, OTPC30K, JIy4, YyIoJl,

MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBonuTh TpUMEpPHl OOBEKTOB OKPYXKAIOIIErO0 MHpa, HMEIMHX (opmy
W3YYCHHBIX TEOMETPUYECKUX (Puryp.

Hcnonb30BaTe TEPMUHOJOTUIO, CBA3aHHYK) C YIJJaMH: BeEpIIMHA CTOPOHA,C
MHOTOYT'OJIbBHUKaMHU: yTOJI, BEpIIMHA, CTOPOHA, IHWAaroHajlb, C OKPYKHOCTBIO: pajanyc,
JIAAMETP, LIEHTP.

N306paxkaTs n3ydeHHbIe TeOMETpUYECKUe (GUTYpPhl HA HETMHOBAHHOW M KJIETYATOU
OyMare ¢ TOMOIIBIO ITUPKYJIS U JTUHEHKHU.

Hcnonp3oBaTe CBOWCTBA CTOPOH U YIJVIOB MPAMOYIOJIBHHUKA, KBajJpaTa IS HX
MOCTPOEHUS, BEIYMCIICHHS TUIOMIAAN U IEPUMETPA.

Berluncnare mepuMmMeTp M IUIOMIAAL  KBajApaTa, NPSIMOYTOJNbHHUKA, (QUTYp,
COCTaBJICHHBIX U3 MPSAMOYTOJIBHUKOB, B TOM UKclie (GUTyp, N300paKEHHBIX HA KJIETUYATON
Oymare.

[Tonp30BaTbCsi OCHOBHBIMM METPUYECKMMHU E€OUHULIAMUA W3MEPEHHUS JUJIMHBIL,
IUJIOMIAAH; BBIPAXKATh OJHU €IMHUIbI BEJIMYMHBI Yepe3 APyrue.

Pacno3naBathe mnapaienenurnesnl, KyO, MCHOJb30BaTh TEPMUHOJOTHIO: BEPILIHHA,
pebpo rpaHb, U3MEPEHUs, HAXOIUTh U3MEPEHUS Napajuienenunesaa, Kyoa.

Beruucnsate 00béM  kybOa, mnapaienenuiena Mo 3aJaHHBIM  H3MEPCHHSM,
M0JIb30BATHCSI €IMHUIIAMU U3MEpEHHUsl 00bEMA.

Pemate HecnokHbBIE 3amauM  HAa HU3MEPEHUE TEOMETPUYECKHUX  BEIUYMHB
MPAKTUYECKUX CHUTyalusxX. Pacrio3HaBaTh Ha 4YepTrekax, PHUCYHKAX, OIMUCHIBATH,
UCIIONb3Ysl TEPMUHOJIOTHUIO, U HU300paxaTh C MOMOILIBIO YEPTEKHBIX HHCTPYMEHTOB:
TOYKY, NPAMYIO, OTPE30K, JIy4, YToJ, JOMaHyl0, OKPYKHOCTb. Pacnio3HaBath, IpUBOAUTH
npuMepbl 00bEKTOB PEAIbHOTO MUPA, UMEIOLIUX (HOPMY U3YUEHHBIX (PUTYp, OLIEHUBATH
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UX JIMHEWHbIE pa3Mepsl. Mcnonp30BaTh JIMHEHKY M TPAHCIIOPTUP KaK UHCTPYMEHTHI IS
IIOCTPOCHHUSI U U3MEPEHUS: UBMEPATH JUIMHY OTPE3Ka, BEJIMYHHY YIJila; CTPOUTH OTPE30K
3aIaHHOM JUIMHBI, YTOJI, 3aJaHHOW BEJIWYMHBI, OTKJIAIBIBATh [IUPKYJIEM PABHBIE OTPE3KH,
CTPOUTH OKPYXXKHOCTH 33JIaHHOI0 pajuyca.

N306paxkaTe KOH(QUTYypalluu T€OMETPUUECKUX (DUTYp U3 OTPE3KOB, OKPYKHOCTEH,
UX YacTeil Ha HeTMHOBAHHOM U KJIeT4aToM Oymare; mpejyiararhb, OIUCHIBATh U 00CYXIaTh
CHOCOOBI, aITOPUTMBI IOCTPOCHHUS.

Pacno3naBath u M300pakaThb Ha HEJIMHOBAHHON M KjeTuaTold Oymare mpsMoii,
OCTpBIM, TYIIOW, Pa3BEPHYTHIM YIVIBI, CPABHUBATh YIUIBI. BBIYMCIIATH JIMHBI OTPE3KOB,
JIOMaHbIX.

[ToHnMaTh 1 UCIIONIB30BATH IIPU PEIICHUH 3a/1a4 3aBUCUMOCTH MEXAY €AUHULAMHU
METPUUYECKONH CHCTEMBI MEpP; 3HAKOMHUTBCS C HEMETPUYECKUMHU CHCTEMAMH MeEp;
BBIPAKaTh JJIMHY B PA3JINYHBIX €IMHULIAX U3MEPEHUS.

UccnenoBate ¢urypbl U KOHQUrypaluH, UCHOIb3Yyd LU(PPOBBIE pPECYPCHI
OnuceiBaTh, HCHONB3Yyd TEPMHUHOJOTHIO, H300pakaTb C IOMOIIBI0 UYEPTEKHBIX
UHCTPYMEHTOB U OT PYKH, MOJIETTUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

[IpyBonuTh mnpuUMEpsl OOBEKTOB  pealbHOrO MHpa, HUMEIUX GopMy
MHOT'OYT'OJIbHHKA, IPSIMOYTOJIbHUKA, KBA/IpaTa, TPEYTrOJIbHUKA, OLICHUBATh UX JINHCHHbBIC
pa3Mepsl.

BblunciATE: NEpUMETpP TPEYrOJbHUKA, TNPSAMOYTOJIBHMKA, MHOIOYTOJIbHHKA;
IUIOIIAIb MPSIMOYTOJIBHUKA, KBajipaTa. M300paxarb OCTpOYyrojbHbIE, IPSIMOYTOJIbHBIE U
TYIOYT'OJIbHBIE TPEYTOJIbHUKH.

Crpouth Ha HEIMHOBAHHOM M KJIETYaTOM Oymare KBaJpaT M NPSIMOYTOJIbHHUK C
3a1aHHBIMM IJIMHAMH CTOPOH.

HccnenoBaTe CBOMCTBa MNpPAMOYIOJIBHHMKA, KBajapara IIyTEM JKCIIEPUMEHTA,
HAOMIOZCHNS, W3MEPEHHUs, MOJEIMPOBAaHUs; CpaBHUBAaTh CBOWCTBAa KBajpara M
IPSIMOYTOJIbHUKA.

KoHcTpynpoBaTte  MaremMaTH4eCKHE  MPEUIOKEHUS € IOMOIIBIO  CBSA30K
«HEKOTOpbINY, «I000i». Pacrmo3HaBaTh HCTHHHBIE U JIOXKHBIE BBICKA3bIBAHUS O
MHOTOYTOJIbHUKaX, IPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI.

HccenenoBaTh 3aBUCHMOCTD IIIOIIANA KBAApaTa OT IJIMHBI €T0 CTOPOHBI.

Hcnonp30BaTh CBOMCTBA KBAJIPATHOM CETKH IJIsl TOCTPOCHHs (GUTyp; pa3OHBaTh
NpSIMOYTOJBHUK Ha KBaJApaThl, TPEYTOJbHUKH; COCTABIATH (UTYPHl U3 KBAAPATOB H
NPSIMOYTOJFHUKOB M HAXOAUTh X IUIOIIA/b, pPa30uBaTh (GUTYpHI HA MIPSIMOYTOJIBHUKH H
KBaJIpaThl U HAXOAUTh UX IJIOLIA/b.

BripaxaTp BenMUMHY IUIONIAAN B PA3IMYHBIX €AMHULAX U3MEPEHUS METPUUYECKOU
CHUCTEMBl Me€p, IOHMMAThb M WCIIOJb30BaTh 3aBUCUMOCTH MEXAY METPUUYECKUMU
€AMHULAMU U3MEPEHHUS TIJI0MAa. 3HAKOMUTBCS C IPUMEPAMU IPUMEHEHUS TIOIIAAN U
NepUMETpa B IPAKTUYECKUX CUTyalusX. Pemars 3a1aun u3 peaabHOM )KU3HU, IpeAIaraTb
U 00CYXKJIaTh pa3JIMYHBIE CIIOCOOBI PEIICHUS 3a1a4

Pacno3naBate Ha uyeprekax, pUCYHKAX, B OKPYXKAIOIIEM MHpE NPSIMOYTOJIbHBINA
napajuiesienumnes, KyO, MHOTrOrpaHHUKH, OINMCHIBATh, HCIOJb3Yys TEPMHHOJIOTHIO,

14



OLICHMBATh JINHEHHBIE pa3MEpHI.

[IpuBonuTh mnpuMEpsl OOBEKTOB  pealbHOrO0  MHpa, UMEKIUX (GopMy
MHOTOTPaHHUKA, IPSIMOYTOJIBHOTO Mapaieienunena, Kyoa.

N306paxkate kyO Ha kietdyarod Oymare. MccinenoBath cBoOMCTBa KyoOa,
OpSIMOYTOJBHOTO  NapajlyIesIeNUIe]a,  MHOTOIPAaHHUKOB,  HMCIOJB3YS  MOJEINH.
Pacnio3naBate 1 n300paxarsb pa3BEPTKU KyOa U napajuienenunena. Moaenuposats Ky0 u
napajienenunesa u3 OyMmaru v Ipo4ux MaTepuagoB, OOBSICHITH CIOCOO MOAETUPOBAHMSL.
HaxonuTe  um3MepeHMs, BBIUMCIATH IUJIOLIAJb  IOBEPXHOCTH; O00BEM  KyOa,
IPSIMOYTOJIBHOTO MapaJuiesieuIe/ia; UCCIEeI0BaTh 3aBUCUMOCTh 00BbEMa Ky0a OT JJIMHBI
ero pedpa, BEIABUTATh U 0OOCHOBBIBATH TUIIOTESY.

Habmonath M NpoOBOAWTH aHAJOTUM MEXIY MOHATUSAMU IUIOMAAM U 00BEMA,
NepUMeTpa U IUIOIIAIN NOBEPXHOCTH.

PacriozHaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAaHUS O MHOIOTPAHHUKAX, IPUBOJUTH
IPUMEPBI U KOHTPIIPUMEPBI, CTPOUTD BBICKA3bIBAHMS U OTPULIAHNS BBICKA3bIBAHUIA.

Pemate 3amaun u3 peasbHOM KU3HU

JecaTnunbie apoomn

[IpencraBnsaTe necaTuuHyro IpoOb B BUJE OOBIKHOBEHHOM, UATATh M 3aIHUCHIBATD,
CpaBHHUBATh JECATHYHBIE JIpOOH, MpejiaraTh, 0OOCHOBBIBATH U OOCYKIATh CIOCOOBI
YIOPSAOYUBAHUS JECATUUHBIX TPOOEH.

N306paxkaTs AecsITHUHBIE IPOOU TOUYKAMH Ha KOOPIUHATHOU MPSMOA.

BbIsSBIATE CXOACTBA M paziuyus MpaBWI apuUPMETHUECKHX JCHCTBUI C
HaTypaJIbHBIMU YUCJIAMU U JECATUYHBIMU APOOSIMU, OOBSICHATH UX.

Brimonusate apudmerndyeckue NEUCTBUS C JECITUYHBIMH JAPOOSMU; BBITIOIHATH
MPUKUIKY U OLIEHKY PE3yJIbTaTa BIYUCICHHIA.

[IpuMeHsTh CBOWCTBA apUMETHUCCKUX JICUCTBUH JUIA  palldOHATH3alNH
BBIYMCIICHHM.

[TpuMeHsTh TPaBUIIO OKPYTJICHHSI IECITUUHBIX poOeit. [IpoBoanTh nccieqoBaHus
CBOICTB JIECATUYHBIX APOOE, OMMpasch Ha YUCIOBbIE SKCIIEPUMEHTHI (B TOM YHCIIe

C TIOMOIIIbI0 KOMITBIOTEPA), BBIJIBUTATh TUIIOTE3bI U IPUBOIUTH UX OOOCHOBAHUS.

Pacno3naBaTh HCTHHHBIC U JIOKHBIC BHICKA3bIBAHUS O APOOSX, MPUBOIUTH TPUMEPHI
U KOHTPOPHUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPHULIAHMS BBbICKa3bIBaHUU. Pemath
TEKCTOBBIC 3aJa4d, COJEpKaIIne ApoOHbIC JaHHBIC, U HA HAXOXKJIEHWE YaCTH IEJIOT0 U
LIEJIOTO T10 €0 YaCTH; BBISABIIATH UX CXOJICTBA U PA3IHUUMSL.

MopenupoBath XOJ pELICHUs 3aJa4l C TMOMOILIBIO PHUCYHKA, CXEMbl, TaOIMIIbI.
[IpuBOoaUTH, pa3bupaTh, OLICHUBATH PA3IMYHBIC PEIICHUS], 3aMIUCU PEIICHUN TEKCTOBBIX
3a/1a4.

OmnepupoBaTh APOOHBIMHU YHCIIAMH B PEATbHBIX KU3HCHHBIX CUTYyaIUsIX.

Kputnyeckn oneHuBaTh MOJNYYEHHBIM PE3YJBTAT, OCYIIECTBISITH CAMOKOHTPOJIb,
MPOBEPSISt OTBET HA COOTBETCTBUE YCIOBUIO, HAXOAUTH OLIUOKH.

3HAaKOMUTBCSI C UCTOPHEN PA3BUTHS apUPMETHKH
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IIpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS IPOrPaMMbI Y4eOHOI0 Kypca K KOHILY 00y4eHust
B 6 KJ1acce:

Yuciaa 1 BBIYUCTIEHUS

3HaTh W TIOHUMATh TEPMHHBI, CBSI3aHHBIE C PA3JIMYHBIMU BHJAMHU YHCENI H
croco0aMu UX 3aMucH, NEPEXOUTh (€CIIU 3TO BO3MOKHO) OT OAHOM (hOPMBI 3aMIUCH YHCIIa
K IPYTOH.

CpaBHHMBATH U YIIOPSAA0UYMBATH LIEJIbIE YHCTIa, OOBIKHOBEHHBIC U JIECATHYHBIE IPOOH,
CpPaBHUBATH YKCJIa OJIHOTO U Pa3HBIX 3HAKOB.

BrinonansaTe, couerasi yCTHbIE U MTUCHMEHHbBIE TPUEMBI, apuMeTHYeCKre AeHCTBUS
C HATypaJIbHBIMU U IEJIBIMUA YHUCIaMHU, OOBIKHOBEHHBIMH U JCCATUYHBIMHU APOOSMU,
MOJOKUTENBHBIMHA M OTPULIATEIbHBIMHA YHCIAMMU.

BprunciisaTe 3HAYEHUsI YHMCIIOBBIX BBIPAKEHUM, BBIMOJHATH MPUKUIKY U OILICHKY
pe3yibTaTa BBIYMCICHHUM, BBHITIOJHATH MPEOOpa3oBaHUS YHCIOBBIX BBIpaKCHUH Ha
OCHOBE CBOMCTB apu()METHIECCKUX ACHCTBUH.

COOTHOCHUTH TOYKY Ha KOOPJIMHATHOM MPSMOM C COOTBETCTBYIOIIMM €U YHCIIOM U
n300pakaTh YKClIa TOYKAMH Ha KOOPJUHATHOM MIPSIMOM, HAXOUTh MOYJIb YUCIA.

COOTHOCHTBH TOYKH B MPSIMOYTOJIBHOM CHCTEME KOOPJAWHAT C KOOPAWHATAMU STOH
TOYKH.

OKpyTJIATH MeNble YUCIa B IeCITHYHbBIC APOO0H, HAXOIUTh MPUOIMKEHUS YUCEN.

YucioBble 1 OYKBEHHBIC BBIPAKEHUS

[TonuMarh W ymoTpeONsATh TEPMHUHBI, CBS3aHHBIE C 3alUCBIO CTENICHU 4YHUCIIA,
HaxOJUTh KBaJpaT W KyO 4YMCIa, BBIYUCIATH 3HAYEHUS] UUCIOBBIX BBIPAXKEHUM,
coAep KalIux CTEIECHHU.

[Tonb30BaThCsl MpU3HAKAMU JETUMOCTH, PACKIAbIBaTh HATypaJbHbIC YHCIIA HA
MPOCTHIE MHOXKHUTEIIH.

[Tonp30BaThCs MacITabOOM, COCTABIIATH MPOMOPIIMH M OTHOIICHUS.

Hcnons3oBath OYKBBI JUIsi 00O3HAYECHHS YHCEN TPH 3allUCH MaTEeMaTHYECKHX
BBIpQKCHUH, COCTaBIISITh OYKBEHHBIE BBIPAKCHHUS W (OPMYJIbI, HAXOAUTh 3HAUCHUS
OYKBEHHBIX BBIPQKEHUM, OCYIIECTBIISAS HEOOXOUMBIE TIOJICTAHOBKU U MPE0Opa30BaHUS.

Haxonnuths HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Breimonnsate apudmeTnyeckue JEWCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU
YHUCIIaMU, HAXOJUTh 3HAYCHUS YHCIIOBBIX BBIPAKEHUN CO CKOOKaMH U 0e3 CKOOOK;
BBIUMCIIATH 3HAYECHUS BBIPAXKEHUN, COAEPHKALIINUX CTEIICHU.

BpINONHATE MPUKUAKY W OLUEHKY 3HAYCHUN YHUCIOBBIX BBIPAKECHUN, IMPUMEHSTH
MPUEMBI NPOBEPKHU pe3yiibTraTa. MCcronp30BaTh NpH BBIYUCIEHUAX [IEPEMECTUTEIIBHOE U
COYETATENIbHOE CBOMCTBA CIIOKEHUSI W YMHOXKEHMS, PaCHpElIeIUTEIIbHOE CBOWCTBO
YMHOXEHUSI OTHOCUTENIHHO CIIOKEHHS, CBONCTBA apu(PMETHIECKUX JEHCTBHIMA.

HccnenoBaTe 4ucaoBbIE 3aKOHOMEPHOCTH, MPOBOJUTH YUCIOBBIE IKCHEPUMEHTBHI,
BBIJIBUTaTh U 00OCHOBBIBATH THIIOTE3HI.

dopmMynupoBaTh ONpPENETICHUS JNETUTENS W KPaTHOTO, HauWOOIBIIEro OOIIero
JEIUTENsT U HAUMEHBIIET0 OOIIero KpaTHOTO, MPOCTOTO M COCTABHOTO YHUCEN;
WCIIOJIb30BATh 3TH NOHATHS IIPU PELICHUH 3a]1a4.
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[IpuMeHsATh anroOpuTMbl  BBIYMCICHHS HAaWOOJbIIEro OOIIero JeNuTels U
HAaUMEHBUIET0 OOIIEr0 KPaTHOTO JBYX YMCEJ, AJITOPUTM Pa3JIOKEHHS Yucia Ha IPOCThIE
MHOXHTEH. MlccnenoBarh yCiaoBusl IeIMMOCTH Ha 4 1 6.

UccnenoBath, 00cyxnarh, GOpMyIHpOBaTh U OOOCHOBBIBATh BBIBOJ O YETHOCTH
CyMMBI, TMPOM3BEJEHUS: ABYX UETHBIX YMCEN, JBYX HEYETHBIX 4YHUCIE, YETHOTO H
He4y€THOrO uucen. MccienoBaTh CBOMCTBA JIEJIMMOCTH CYMMBI U MPOU3BEICHUS YUCEN.
[IpuBoauTH, mpUMEpPHI YHCEN C 3aJaHHBIMU CBOMCTBAMH, pPACIO3HABATH BEPHBIE H
HEBEPHBIC YTBEPXKJICHHUS O CBOMCTBAX 4YKCEN, OMPOBEPraTh HEBEPHBIC YTBEPKICHUS C
MOMOIIbI0 KOHTPIIPUMEPOB.

KonctpyupoBath MaTeMaTHUYECKHE MPEATIOKEHUS C TTIOMOIIBIO CBA30K «H», KU,
«eclu..., TO...». Pemarb TeKCTOBBbIE 3aJayM, BKIIOYAIONIME TOHATUS JEIHUMOCTH,
apudmeTrueckuM crocoboM, UCIOIb30BaTh EPeOOp BceX BO3ZMOXKHBIX BAPUAHTOB.

MonenupoBath X0/ pelIeHUs 33JJa4H C TOMOILBIO PUCYHKA, CXEMBbI, TAOJIHIIBI.

[IpuBoauTh, pa3dbupaTh, OLIEHUBATH pPA3IUYHBIC PEHICHUS, 3aMUCH PEIICHUM
TEKCTOBBIX 3a/1a4.

Kputnuecku  onieHMBaTh  MOJYyYECHHBIA  pe3yibTaT, HAXOIUTh  OIIMOKH,
OCYIIECTBIISITH CAMOKOHTPOJIb, IIPOBEPSISI OTBET HA COOTBETCTBUE YCIIOBUIO.

[IpyBOUTHL TIPUMEPHI HMCMIOJIB30BAHUSA B PEANTbHOW KU3HU TMOJOXKHUTEIBHBIX U
OTPHUIATENHHBIX YHCE.

N3006paxkaTh 1enbie YKciia, MOoJI0KUTEIbHbIE U OTPULIATENIbHBIE YUCIa TOYKaMHU Ha
YHUCJIOBOM MPSIMOM, UCTIOJIB30BATh YHCIIOBYIO MPSAMYIO JUIsl CpaBHEHUS yKcel. [IpumMeHsaTsh
IpaBWJIa CPaBHEHUS, YIIOPSII0UUBATH LIEJIbIe YMCia; HAXOAUTh MOAYJIb YHCTIA.

dopMynupoBaTh MpaBUia BBIYUCICHUS C TMOJIOKHUTEIBHBIMU M OTPHUIATEILHBIMU
YUCJIaMH, HAaXOJWTh 3HAYEHHUS YHCIOBBIX BBIPAKEHHUM, COAEpKAIUX JEUCTBUS C
MOJIOKUTEIbHBIMU U OTPULIATENIbHBIMU 4HUCIaMu. [IpUMEHATH CBOMCTBA CIOXEHUS U
YMHOKEHUS JJI IPeoOpa3oBaHusi CyMM U MTPOU3BEIACHUIM
Pemienne TeKCTOBBIX 32124

Pemiate MHOTOIIIArOBEIE TEKCTOBBIC 33/1aUl apU(YMETHIECKUM CIIOCOOOM.

Pemiate 3amauun, CBsi3aHHBIE C OTHOIIEHHWEM, MPOMOPIUOHATHHOCTHIO BEITUYHH,
MPOIIEHTaMU, peliaTh TPU OCHOBHBIE 3a7]a4i Ha APOOU U MTPOIICHTHI.

Pemiats 3agaun, coaepikaiire 3aBUCUMOCTH, CBSI3bIBAIOIME BEIIMYUHBI: CKOPOCTD,
BpeMs, pacCTOSHHE, II€HA, KOJUYECTBO, CTOMMOCTb, MPOU3BOJUTEIBLHOCTH, BpEMS,
o0béMa paboThl, HCHONB3YyS apudmeTnueckue JEHCTBUS, OILEHKY, NPUKHUJKY,
MOJIb30BaThCS €AMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEJIUYHH.

CocTaBisaTh OyKBEHHbIE BBIPaXKEHUS IO YCIOBUIO 3aJaUU.

N3Bnekats nH(popMaInio, MpeICTaBICHHYIO B TaOIUIaX, Ha IMHEHHOH, CTOJI0UAaTON
WJIM KPYTOBOM AuarpaMmax, MHTEPIPETUPOBATH IPEACTABICHHBIEC JaHHBIE, UCIIOIb30BAThH
JTAHHBIE TIPU PEILLICHUH 3a]a4.

[IpencraBnsate WHGOPMANMIO C TOMOINBIO TaOJUIl, JIMHEWHOH H CTOIOYATOMN
JUarpamm.

Harasanasi reomerpus

[IpuBonuTh mpUMEpPHl OOBEKTOB OKPYXAIOLIErO0 MHUpPa, HUMERIIUX GopMy
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U3YyYEHHBIX T€OMETPUUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (PUTYpP, IPUMEPHI PABHBIX U
CUMMETPHUYHBIX (DUTYP.

N3006pakaTh ¢ NOMOLIBIO LUPKYJIS, TUHEHKH, TPAHCIIOPTHPA HA HEJIMHOBAHHON U
KJIET4aTol Oymare M3y4eHHbIE IUIOCKHME reoMeTpuyeckue (Urypsl U KOHPUIYpaLHH,
CUMMETPHYHBIE PUTYPBHI.

[Tonp30BaThCsl TE€OMETPUYECKHMMH IOHSATUSIMU: PaBEHCTBO (UTyp, CHUMMETpHS,
UCIIOJIb30BATh TEPMHUHOJIOTHIO, CBSI3aHHYKO C CHUMMETPHUEH: OCh CHUMMETPHH, LEHTP
CUMMETPHH.

HaxoauTe BETMYMHBI YIJIOB U3MEPEHUEM C IIOMOILBIO TPAHCIIOPTHPA, CTPOUTD YIJIbI
3aJJaHHOM BEJIMYMHBI, IOJIb30BATHCS MpPH PEIICHUU 33aJad TpajyCHOM MEpOH YIJIOB,
pacro3HaBaTh HA YEPTEKAX OCTPBIN, IPSIMOM, pa3BEPHYTHIA U TYIION YTJIbL.

BbluMcnaATh  AIMHY JIOMaHOH, NIEPUMETP MHOTIOYTOJIBHHMKA, IOJI30BAThCS
€IVHHUIIAMA W3MEpPEHUs JJIMHBI, BBIPAKAaTh OJHU €IMHULBI U3MEPEHMs UIMHBI 4Yepe3
JIpyTHe.

HaxoauTpe, uCHoOnb3yss 4YEpTEKHBIE HHCTPYMEHTBI, PACCTOSHMS: MEXAY IBYMS
TOYKaMH, OT TOYKHU J0 MPSIMOM, JUIMHY IIyTH Ha KBaJIpaTHOU CETKe.

Boruncnare mioniaab Guryp, coOCTaBaeHHBIX M3 IPSIMOYTOJIbHUKOB, HCIIONIb30BATh
pazbueHue Ha  OPSIMOYTOJIbHUKH, Ha  paBHble  (QUIYphl,  JIOCTPaWBaHUE JI0
IOPSIMOYTOJIbHUKA, TI0Jb30BAaThCd OCHOBHBIMU €IMHHMLIIAMM H3MEPEHHs IUIOLIAMIM,
BBIPAKaTh OJTHU €AVHMIIBI U3MEPEHUS IUIOLIAIN YEPE3 IPYyTHE.

Pacno3naBath Ha MozemsIX W HM300paKEHUSAX MUPAMHIy, KOHYC, IMJIMHAD,
HCIIOJIb30BAaTh TEPMUHOJIOTHIO: BEPILMHA, peOpo, TpaHb, OCHOBAaHUE, Pa3BEPTKA.

N3o0paxaTs Ha KIIeTYaTON OyMare mpsMOYTOJIbHBIN Hapajieaenune].

Boruncnare 00bEM NPSMOYTOJIBHOTO Mapajiesenunena, Kyoda, MOJIb30BaThC
OCHOBHBIMU €IMHHUIIAMH U3MEPEHUsI 00bEMa;

PemaTte HecnoXHbIE 3aJaud  Ha HAXO0XKACHHE TE€OMETPUUYECKHX BEIMYMH
B [IPAKTUYECKUX CUTyaLUAX.

PacriozHaBaTh Ha 4yepTexax, pUCyHKax Cllydad B3aMHOIO PAacCIOJIOKEHHS ABYX
IPSIMBIX.

N300paxkaTh € NOMOMIbIO YEPTEKHBIX HHCTPYMEHTOB Ha HEIMHOBAHHOW U
KJIeT4aTol Oymare JBe mepecekarouiyecs npsimbie, JB€ MapajijiesibHble MPsIMbIE, CTPOUTD
pSIMYI0, IEPIEHANKYIIAPHYIO TaHHOM.

[IpyBonnTh mnpuUMEpsl NApPALUIETBHOCTH M MNEPHEHAUKYISIPHOCTU MPSAMBIX B
npocTpaHcTBe. Pacrno3HaBaTh B MHOTOYTOJIbHUKAX NEPIIEHIMKYIISIPHBIE U ITapajlIeIbHbIE
cTOpoHBL. M300pa’kaTh MHOTOYTOJBHUKM C TMapajuIeIbHBIMH, NEPIEHINKYISIPHBIMU
CTOPOHAMH.

HaxoauTe paccTosiHre MeXay IBYMs TOYKaMH, OT TOYKHU JI0 MPSAMOH, JUIMHY MTyTH
Ha KBaJ[paTHOM CETKE, B TOM YHUCIIE UCIIOJIb3Ysl IUPPOBbIE PECypCHI

Pacno3naBath Ha ueprexax W M300paKEHUAX, U300paKaThb OT PYKH, CTPOUTH C
MOMOIIIBI0O MHCTPYMEHTOB (DUTYpY (OTPE30K, JIOMAHYIO, TPEYTrOJIbHUK, MPSIMOYTOJIbHUK,
OKPYHOCTb), CAMMETPUYHYIO JAHHONH OTHOCUTEJIBHO IPSIMON, TOUKH.

HaxoauTe npuMepbl CAMMETPUH B OKpYyKaroliem mupe. MoaenupoBats U3 Oymaru
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nBe (UTypbl, CHAMMETPUUYHBIE OTHOCUTEIBHO MPSIMON; KOHCTPYHPOBATh N€OMETPHUECKUE
KOH(UTypaluu, UCIOJIb3Yysl CBOMCTBO CUMMETPHUH, B TOM YHCJIE C IOMOIIbIO LIU(PPOBBIX
pecypcoB.

HccnenoBatk CBOICTBA U3YyUYEHHBIX (DUTYp, CBA3AHHBIE C CHMMETPUEH, HCIIONb3Ys
AKCIIEPUMEHT, HaOIIOACHUE, MOACIIMPOBAHHE.

OO0oCHOBBIBaTh, ONPOBEPraTb C IOMOLIbI0 KOHTPIPUMEPOB YTBEPKICHHUS O
CUMMETpHH puryp

N300paxaT Ha HEIMHOBAHHOW U KieT4aTod Oymare ¢ HCIOJb30BaHUEM
YepTEKHBIX HTHCTPYMEHTOB YETHIPEXYTOJBHUKH C 3a/IaHHBIMU CBOMCTBaMMU:

C MapajuieIbHbIMU, IEPIIEHIUKYIISIPHBIMU, PABHBIMU CTOPOHAMH, IPSIMBIMU yTIIaMHU
U JIp., paBHOOEIPEHHbIN TpeyroynbHUK. [Ipeanarats u o0CyX1aTh CIOCOOBI, AITOPUTMBI
HOCTPOCHHUS.

HccnenoBark, UCHOIb3Ys SKCIEPUMEHT, HAOIIO/IEHNE, MOJACITUPOBaHUE, CBONCTBA
IpSMOYTOJIbHUKA, KBaJpaTa, pa30duBaTh Ha TpeyroibHUKU. OOOCHOBBIBATh, OIPOBEPTaTh
C TMOMOIIbI0 KOHTPIIPUMEPOB YTBEPKICHUS O MIPSIMOYTOJIbHUKE, KBaJpaTe, paclio3HaBaTh
BEPHBIEC U HEBEPHBIE YTBEPKICHUS.

WN3mepaATh W CTPOUTH C TIOMOUIBIO TPAHCHOPTHpPA YIibl, B TOM YHCIE B
MHOTOYTOJIbHUKE, CpaBHUBATh YIJIbl; pAcClO3HAaBaTb OCTpbIE, MpsMbIE, TYIIbIE,
pa3BépHyTble Yribl. Pacrmo3HaBarh, HM300pa)kaTb OCTPOYTOJIbHBIM, HPSIMOYTOJBHBIN,
TYNOYTOJbHBIN, paBHOOEPEHHBIN, PABHOCTOPOHHUH TPEYTrOJIbHUKH.

Bbruucisate nepumMeTp MHOTOYTOJIbHHKA, IUIOIIAh MHOTOYTOJIBHUKA pa3OueHHEeM
Ha NPSIMOYTOJIbHUKH, Ha paBHbIe (UTypBI, HCMONB30BAaTh METPUUECKHUE E€IUHUIIBI
U3MEpEHUs JJIMHBI U MJIOLIAIH.

Ncnonws3oBath npubmmkEHHOE U3MEPEHHE JUIMH U TUTONIAICH Ha KIeT4aTon Oymare,
npuOIMKEHHOE U3MEPEHUE ITTMHBI OKPY>KHOCTH, IJIOIIAAN Kpyra

@urypsl B NpoCTpaHCTBE. Pacmo3HaBaTh Ha yepTekax, PUCYHKAX, OIHCHIBATh
nupaMuay, Npu3My, IWIKHAP, KOHYC, IIap, n300paxarh UX OT PyKH, MOAEITUPOBAThH U3
Oymaru, MIacTUINHA, TPOBOJOKH U jp. [IpuBoauTh mpuMepsl 0O0BEKTOB OKPYIKAIOIIETO
MUpPa, UMEIOIUX (POPMbI HaA3BAaHHBIX TEJL.

Hcnonb30BaTh TEPMHHOJOTHIO: BEpIMHA, pedpo, TI'paHb, OCHOBAaHUE, BHICOTA,
paauyc W auamerp, pa3BEpTka. M3ydarh, HCMONB3ys SKCIEPUMEHT, HaOIoJIeHue,
U3MEpPEHUE, MOJIEIUPOBAHUE, B TOM YHCIE KOMIIBIOTEPHOE, M ONMCHIBATH CBOWCTBA
HAa3BaHHBIX TEJI, BBIABIIATH CXOJCTBA U PA3INYM: MEXY MUPAMUION U IPU3MOM; MEKITY
LIWIMHJIPOM, KOHYCOM U IIapOM.

Pacno3naBarh pa3BEPTKM mapajuienenunena, Kyoa, Ipu3Mbl, MUPaMHIbI, KOHYCA,
HWIMH]Ipa; KOHCTPYUPOBATH JaHHbBIE TEJa U3 Pa3BEPTOK, CO3AaBaTh X MOJIEIH.

CoznmaBaTh MOJIEIM TNPOCTPAHCTBEHHBIX ¢uryp (M3 Oymaru, MPOBOJIOKH,
MJIACTUJIMHA | JIP.)

W3mepsTh Ha MOJENAX: ATUHBI pEOep MHOTOTPAHHUKOB, THAMETP IIIapa.

BreiBouTh opmyity 00bEMa MPSIMOYTOJIBHOTO MapalieNenune/1a.

Boeraucnsare mo ¢dopmynam: 00BbEM TPSAMOYTOJIBHOTO MapajuleNenunena, Kyoa;
MCIIOJIb30BATh €IMHULIBI U3MEPEHUST 00BEMA; BBIYUCIIATH O0BEMBI TEJ, COCTABIECHHBIX U3
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KyOOB, MapaJljIeJIeUIEI0B; PEeIIaTh 3aJJa4H C PEAIbHBIMU TaHHBIMU
Apoomn.
CpaBHUBATH U yNOPSAOYUBATE APOOU, BEIOMPATH CIOCOO CpaBHEHHUS IpOOEH.

[IpencraBnsate JecATUYHBIE JApoOM B BHUAEC OOBIKHOBEHHBIX JpoOel
OOBIKHOBEHHBIE B BHJIE JIECATUYHBIX, MCIOJB30BATh 3KBUBAJEHTHBIE MPEICTABICHUS
IPOOHBIX YHUCEN MPH WX CPAaBHEHUH, MPHU BBIYUCICHUSIX. VCHOIb30BaTh JAECATUYHBIC
JIpoOu Mpu IpeoOpa30BaHUM BEIMYUH B METPUUECKOM CUCTEME Mep.

BoimonuaTe apudmeTHdeckue eHCTBUS € OOBIKHOBEHHBIMH U JECATHYHBIMU
JPOOSIMH.

BoluncnaTe 3HaueHHs BBIPAXKEHHUH, COAEpKALUIMX OOBIKHOBEHHBIE U JECATUYHBIE
JpoOu, BBIMOJIHATH MPeoOpa3oBaHus ApoOei, BhIOMpATh CrOco0, MPUMEHATh CBOWCTBA
apumeTnuecKux ACUCTBUM U1 palluOHATM3AIIUN BBIUMCIICHHM.

CocTaBisITh OTHOIICHHUS W TPOIMOPIMH, HAXOAUTh OTHOIIEHWE BEIWYHH, JETUTh
BEJIMYHMHY B JAHHOM OTHOIICHHH.

HaxomuTe 3KCHEpUMEHTANBHBIM IMYTEM OTHOIICHHE JUIMHBI OKPYKHOCTH K e&
TUaMeTpy.

WNuTepnperupoBarh MacTad Kak OTHOIIEHUE BETMYMH, HAXOJUTh MaclITal IUIaHa,
KapThl U BBIYUCIIATH PACCTOSHUSA, UCIIONB3YS MacuITao.

OOBSICHITh, YTO TaKO€ IPOILEHT, YMOTPeOIsATh OOOPOTHI PEYH CO CIOBOM
«TpOIIeHT». BhIpaxaTh MPOUEHTH B Ipo0sSX U ApOoOH B MPOLIEHTaX, OTHOLIEHUE JBYX
BEJIMYMH B IIPOLIEHTAX. BBIUNCIATS NPOLEHT OT YHUCIIA U YUCJIIO 110 €70 IPOLEHTY.

OxpyrasTh ApoOU U IPOLEHTHI, HAXOIUTh TPUOIMKEHUSI YUCEI.

Pemars 3amaum Ha YacTH, MNPOLEHTHI, MNPONOPLHUHU, HA HAXOXKJIEHUE JPOOHU
(mporieHTa) OT BEJMYMHBI M BEIUYUHBI MO €€ ApoOu (MPOLEHTY), Ipolu (MpoleHTa),
KOTOpBIM COCTaBIsi€T OJHA BelWyuHa oT Jpyroil. IlpuBoauTh, pa3dbupaTh, OLIEHUBATH
pa3IMyYHbIE PELIEHUS, 3aIIMCU PELIEHUI TEKCTOBBIX 3aau.

N3Bnekats nHGOpMAIIUIO U3 TAOIUI] U AUArPaMM, HHTEPIPETUPOBATh TaOJIMYHbBIE
JTaHHbIE, OTPEACIATh HAUOOJIbIIIee U HAUMEHBIIIEE U3 PEICTABICHHBIX TaHHBIX.
Boipa:xenus ¢ OykBoi

Hcnonb3oBath OyKBBI A1 0003HAYEHUS 4YMCEN, MPU 3alKUCH MaTEMaTHYECKUX
YTBEPKIAEHUH, COCTaBIATh OYKBEHHBIE BBIPAXKEHUS MO YCIOBHIO 3aJa4H.

HccnenoBaTh HECTIOKHBIE YHCIIOBBIE 3aKOHOMEPHOCTH, HCIIOIb30BaTh OYKBBI JJIs UX
3anmucd. BpIYMCHATH YHMCTOBOE 3HAU€HHWE OYKBEHHOTO BBIPAKEHHUS TPH 33JaHHBIX
3HAYEHUSX OYKB.

3anuceiBaTh (GOPMYIIBL: IEPUMETPA U IUIOMIAN IPSMOYTOJIbHUKA, KBaIpaTa; JUTMHbI
OKPYXHOCTH, TUIOIIaIM KPYTa; BBIIIOJIHATH BIYUCICHUS 110 3TUM (popmysiam.

CocTaBasaTh (OpMyIIbl, BIpaKaIOIIHUE 3aBUCUMOCTH MEX1y BETUYMHAMU: CKOPOCTb,
BpEMS, pPACCTOSIHHE; 1I€HA, KOJIMYECTBO, CTOMMOCTD; TPOU3BOIUTEIBHOCTD, BpeMsl, 00bEM
paOoThI; BBIMOJMHATH BBIYUCICHUA TO JTHUM ¢opmynam. Haxoautb HeW3BECTHBIN
KOMITOHEHT aprU(pMETHUECKOTO ICHCTBHS.

IpeacraBienne  naHHbIX. OOBACHATP W WUIIOCTPUPOBATH  TOHSTHE
IPSIMOYTOJIbHOM CHCTEMBI KOOpPJMHAT Ha IUIOCKOCTH, MCIOJb30BaTh TEPMHUHOJIOTHUIO;
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CTPOUTHh Ha KOOPJMHATHOM IUIOCKOCTH TOYKU M (PUTYpHI MO 33JaHHBIM KOOpAMHATaM,
HaXOJNUTh KOOPAUHATHI TOUYEK.

Yurath cTONOYATHIE U KPYTOBBIE JUArPaMMBbl; HHTEPIIPETUPOBATH IaHHBIE; CTPOUTD
cToji0uaTele Auarpammel. Mcnonbs3oBaTh HHPOpPMAIHUIO, IPEACTABICHHYIO B TA0IMIAX, HA
JyarpaMmax Ui perieHus TEKCTOBBIX 3a/1a4 U 3a/1a4 U3 peabHOMN )KU3HH.

CucreMa olleHKH JOCTUKEeHHS MIAHUPYEMBbIX NPeAMETHBIX Pe3yJibTaTOB

OCHOBHBIM TPEIMETOM OIEHKHU SIBISIETCS CIIOCOOHOCTh K pEHIeHHI0 Y4eOHO-
MO3HABATEIBHBIX M Y4€OHO-TIPAKTHUECKUX 3a7ad, OCHOBAaHHBIX HAa M3y4aeMOM y4eOHOM
MaTepHualie ¢ UCTIOIb30BAHUEM CIIOCOO0B ACWCTBUM, OTBEYAIOIINX COACPIKAHUIO YIeOHOTO
npeaMeTa, B TOM 4YHCIE€ METAanpeAMETHBIX (MO3HABATEIbHBIX, PETYJISTHBHBIX,
KOMMYHUKAaTUBHBIX) JCHCTBUI, a TakkKe KOMIETEHTHOCTEH, COOTBETCTBYIOIINX
HaIpaBJICHUSIM (PYHKIIMOHATLHOU IPAMOTHOCTH.

OneHka TpeAMETHBIX PE3YJIbTaTOB OCYIIECTBISAECTCS YYHUTEIEM B XOJAE MPOILEIyp
TEKYIIEero, TeMaTUYECKOT0, IPOMEKYTOYHOT'O U UTOTOBOTO KOHTPOJIS.

[Tpu TekyIiei OIEHKE OIEHUBAETCS WHAMBHUIYATHLHOE MPOJBIKCHHE 00YJaromerocs: B
OCBOEHHH MTPOTPaMMBI Y4€OHOTO TIPEMETA.

Tekyas orieHKa MOXET ObITH (hOpMUPYIOIIEH (MOIAEPKUBAIOIICH U HAMIPABIISIONICH
ycuIidg OOYy4arolerocs, BKJIIOYAIOIIEH €ro B CaMOCTOATEIbHYIO OIICHOYHYIO
NESITENbHOCTh) W JTUATHOCTUYECKOM, CIOCOOCTBYIOIIEH BBISBICHUI0O M OCO3HAHUIO
y4UTEIEM U 00YJaroIuMCs CYIIEeCTBYIOMUX MpoobsieM B o0ydeHnn. OOBEKTOM TEKyIIeH
OIICHKH SIBJIAIOTCS TEMAaTUYECKHE TUIAHUPYEMbIE PE3yJIbTaThl, ITAIlbl OCBOCHHSI KOTOPBIX
3apKCHpPOBAHBI B TEMAaTHYECKOM IJIAHUPOBAHHUHM IO ydeOHOMY Tpeamery. B Texymieit
OIICHKE HCIIOJIb3YeTCs pa3iuyHble POPMBI B METOABI MTPOBEPKHU (YCTHBIE M MUCHMEHHEIC
OTIPOCHI, TPAKTUYECKHE PAaOOTHI, TBOPUYECKHE PaOOThI, HHIUBUAYAIbHBIC U TPYIIOBEIC
¢dopMbI, caMo- U B3aMMOOIICHKA, pedIeKCHsi, TUCThI MPOABIKEHUS U APYTUE) C YUETOM
ocobeHHoOcTel yueOHOTro mpenMera. Pe3ynbTaThl TEKyIIeH OICHKHU SIBISIOTCS OCHOBOM
JUIS MHAMBUTyaTU3aluU Y4eOHOT0 Mpolecca.

[Ipy TemaTHUECKOW OIICHKE OICHUBACTCS YPOBEHb OCTHKCHHS TEMaTHUYECKUX
TUTAHUPYEMBIX PE3YJIbTATOB M0 MaTEMaTHKE.

[IpomexxyTouHast — aTTecTalusl MPEACTaBIseT COOOW  TpOLEnypy  aTTeCTaIllH
00y4aronmxcs, KOTopasi MPOBOAUTCS B KOHIIE Ka)/10i YeTBEPTH U B KOHIIE y4eOHOTO
roga. [IpomexxyTouHasi arrectanusi MPOBOAMTCS Ha OCHOBE PE3YJIbTaTOB HAKOILICHHOM
OLIGHKU U PE3yJIbTaTOB BBHITIOJHEHHS TEMAaTHUECKUX ITPOBEPOYHBIX paboT U (PUKCHUpYETCs
B DJICKTPOHHOM >KypHane. llpomexyTrouHas oueHka, (QUKCHpYIOIas JOCTHKEHUE
NPEIMETHBIX TUIAHUPYEMBIX pPE3yJbTaTOB W YHHUBEPCATbHBIX YUEOHBIX JCHCTBUH,
SIBIISICTCSI OCHOBAHUEM JJIS TIEPEBOJIA B CIICYIOIINN KJIACC | IS TOTTYCKa 00yJaroIerocs
K TOCYJIapCTBEHHOW UTOTOBOM aTTECTAIIHH.

OCOOEHHOCTH OLIEHKHM TMPEeIMETHBIX pe3ylbTaToOB Mo anredpe 3aduKCUpPOBAaHBI B
[Tonoxxenun MBOY r. Hpkyrcka COLI Ne 19 o HOpmax oueHuWBaHUS TO y4eOHBIM
npeaMeraM (Kypcam, MOAYIISIM).
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TemaTH4ueckoe IJIAHUPOBAHUE

5 kaace
Ne | HanmeHoBaHHeE Pa3ie/ioB H TeM KommuecTBO 4acoB, | DJIEKTPOHHbIE
OTBOJAMMBIX HA U ppoBLIe pecypehbl
O0CBOCHHE KaKI0I0
pasjesa u TeMbl
1 Hatypanbsusie uncna. [eiicTBus ¢ 43 http://eorhelp.ru/
HATypaJbHBIMU YHCIIAMHU
2 Harnsnas reomerpusi. 12 https://vk.com/topic-
JIMHUY Ha TIJIOCKOCTH 189202225 49350918
3 OOBIKHOBEHHBIC IPOOH 48 http://eorhelp.ru/
4 HarnsimHast reomerpus. 10 http://eorhelp.ru/
MHOroyrojapHUKH
5 JlecsiTuanbie 1poOu 38 http://eorhelp.ru/
6 Harnsaanas reomeTpus. 9 http://eorhelp.ru/
Tena u uUrypsl B IpOCTPAHCTBE
7 IToBTOpeHue n 0000IIcHNE 10 http://eorhelp.ru/
8 OBILEE KOJIMYECTBO YACOB | 170
I1O ITPOI'PAMME
6 KJiacce
Ne | HammeHoBaHMe pa3iesioB U TeM KoaudecTBoO DJIeKTPOHHbBbIE IU(POBLIE
4aCoB, 0TBOAUMBIX pecypcenl
HAa OCBOCHHE
KAXI0ro pasjesa
1 TeMbl
1 HatypanbHbie uncna 30 https://m.edso0.ru/7f414736
2 Harnsgnast reomerpust. [psimbie | 7 https://m.edso0.ru/7f414736
Ha IJIOCKOCTH
3 JHpobu 32 https://m.edso00.ru/7f414736
4 HarnsigHast reomerpusi. 6 https://m.edso0.ru/7f414736
Cummetpus
5 Bripaxenus ¢ 6ykBoit 6 https://m.edso0.ru/7f414736
6 Harnsanas reomerpust. @uryper | 14 https://m.edso0.ru/7f414736
Ha IJIOCKOCTH
7 [TonoxuTeIbHBIEC U 40 https://m.edsoo.ru/7f414736
OTPHIIATEIbHBIC YHCTIA
8 [IpencraBnenue naHHbBIX 6 https://m.edsoo.ru/7f414736
9 Harnsnnas reomerpust. 9 https://m.edsoo.ru/7f414736
®durypsl B MpOCTPAHCTBE
10 | IloBTOpenwue, 060O0IICHNE, 20 https://m.edso0.ru/7f414736
CHUCTEMATH3AIIHS
11 | OBIIEE KOJIMYECTBO 170
YACOB I10 I[TPOTPAMME
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KaﬂenuapHO-TeMaanecxoe IJIAHUPOBaAHUE

Tematnueckoe IUIAHUPOBAHHE COCTABJICHO C Y4YeToM pabodeidl mporpamMMbl
Bocriutanusi MBOYVY r. HUpkyrcka COIL Ne 19. BocnutaTenbHblii MOTEHIIMAN MpeAMETa
«MaTeMaThKa» oOecrmeunBaeT pealu3aluio  IIEJIEBBIX  MPUOPUTETOB  BOCIUTAHHS
00ydJaromuxcs.

BocnurarenbHblil MOTEHIIMAT YPOKOB HHGOPMATUKU PEATTU3YETCs Yepes:
-IPUMEHEHUE COBPEMEHHBIX O00pa30BaTENbHBIX TEXHOJOTUM, NPUEMOB U METOJIOB,
CIOCOOCTBYIOIIMX BOCIHUTAHHUIO KYJIBTYpPHl JIMUHOCTH, OTHOIIEHHUS K MaTeMaTHKE Kak K
YacTH OOIIEYEIIOBEUCCKON KYJIbTYPBhI, UTPAIOIIEH 0COOYIO pOJIh B OOIIIECTBEHHOM Pa3BUTHH;
- HCIOJB30BaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEW COJAEpXKaHUS TEMbl 4Yepe3 MoA00p
COOTBETCTBYIOLIUX 3a]1a4 JJIs PEIICHUS;

-IIPUMEHEHNE WHTEPAKTHBHBIX (OpM paboThl ¢ OOYYAIOMIUMHKCS, CTHMYJIHPYIOITUX
MMO3HABATEIHHYI0 MOTHUBAILIMIO 00YJaIOIINXCS;

- TMPUMEHEHHE TPYIIOBOM pabOThl WM pabOTHl B Mapax, KOTOPbIE ydaT OOYyYaroIIUXCs
KOMaH/JHOU paboTe W B3aUMOJICHCTBHIO C IPYTUMHU 00yUJarOIIHMMHUCS.

Ne Tema ypoka Bcero Jara [Tpumeuanue

/11 4acoB 1aH ¢bakr

1 [IpencraBnenne 4nCIOBOM 1 01.09
nH(popManuu BTabIuax

2 Hudps! u uncna 1 04.09-

3 MHoro3HauHble yucnia. Pemenune 1 08.09
3aj1a4

4 OTtpe3ok u ero amHa. Jlomanas 1

5 Mmuoroyronsauk. [lepumerp 1
MHOTOYTOJIbHUKA

6 IInockocTs U npsiMast 1

7 Jlyd u yron 1 11.09-

8 Ikansrl 1 15.09

9 KoopaunatHas npsimast 1

10 | CpaBHEeHHE HATYypaAITBHBIX YUCET 1

11 | OkpyriaeHue HaTypaJlbHBIX YUCEI 1

12 | IlpeacraBieHne YUCIOBOU 1 18.09-
nH(pOpMaIMK BCTOIOUYATHIX 22.09
JrarpaMmmax

13 | Pumckast Hymepanus 1

14 | Ypok noBropeHus u 0000IIeHUs 1

15 | KonrpoanHas padora Ne 1. 1
Bxoanasiauarnocruyeckasi pabora

16 | CiroxeHne HaTypaJbHBIX YUCEIL. 1

17 | CBoiicTBa ClOXKEHHUS 1 25.09-

18 | BerunTaHue HaTypalbHBIX YHCET 1 29.09

19 | CBoiicTBa BRIYMTAHUS 1

20 | YucnoBsle 1 OyKBeHHBIC BBIpKeHHsT | 1

21 | Beluucnenue 3Ha4eHUH BBIPAKEHHSI 1

22 | YpaBHeHHe 1 02.10-

23 | Pemenue ypaBHeHUS 1 06.10

24 | Maremarnueckast MOJEIb 1
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25 | Pemenue 3amay ¢ HOMOIIBIO 1
YpaBHEHUU
26 | YMHOXEHUE HATYPAIbHBIX YHCEIl 1
27 | CBo#CTBa yMHOKEHUS 1 09.10-
28 | Pemenue npumepoB u 3a1a4 1 13.10
29 | Jlenenue HaTypaJIbHBIX YHCET 1
30 | Pemenue npuMepoB U 3a/1a4 1
31 | Jlenmenue c ocTraTKOM 1
32 | YaporueHue BeIpaKeHUH 1 16.10-
33 | PacnipenenurenbHOe CBOHCTBO 1 20.10
YMHOXCHHS] OTHOCUTEIHHO CII0KCHHUS
34 | PacnipenenutenbHOE CBOHCTBO 1
YMHOXEHHS OTHOCUTEIHHO
BBIYUTAHUS
35 | Pemenue npumepoB u 3amad o Teme | 1
"Vrpouienue BolpaxeHuil"
36 | ITopsimok neicTBHIA B BBIYUCICHUSIX 1
37 | Pemrenue TEKCTOBBIX 3a/1a4 HA BCE 1 23.10-
apruMETHUIECKUE TEHCTBUS 27.10
38 | Pemrenue TEeKCTOBBIX 3a/1a4 Ha 1
JIBVDKCHUE
39 | Pemrenue TEeKCTOBBIX 3a/1a4 HA 1
MOKYITKH
40 | Ypoxk 0600meHus u cucremarusanuu | 1
3HAHUU
41 | KonTpoabHasi padora Ne 2 1
42 | CreneHb ¢ HaTypaJIbHbIM 1 07.11-
MIOKa3aTeieM 10.11
43 | 3ammch Yncia B BUIE CYMMBI 1
pa3psAHBIXCIIaraeMbIX
44 | lenutenu u kpatHele. [IpocTsie u 1
COCTaBHBIE YHUCIIA
45 | CpoiicTBa IETUMOCTH 1
46 | IlpusHak neammMocTu Ha 2 1
47 | Tlpu3nak genmumocty Ha 5 u 10 1 13.11-
48 | IIpu3Hak nenuMocTH Ha 3 1 17.11
49 | TlpuszHak nenumocTty Ha 9 1
50 | Pemenue 3amau 1
51 | ®opmyisl 1
52 | Ilmomans. Equauier nuamMepeHus 1 20.11-
rIomaaen 24.11
53 | TpeyroapHHK 1
54 | Ypok o0o0mieHus u cuctemaruzanuu | 1
3HAHUU
55 | KonTpoasnas padora Ne 3 1
56 | @opmyia momaau NpsMoyrojipHuka | 1
57 | [Inomaas MHOTOYTOJIBHUKOB, 1 27.11-
COCTAaBJIEHHBIX U3 IPSIMOYT OJIBHUKOB 01.12
58 | 'eomerpus Ha KIeT4aTON Oymare 1
59 | [Ipaktuyeckas pabora "[loctpoenune | 1

MMpsAMOYT'OJIbHHUKA C 3aJaHHBIMHA
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CTOPOHAMH Ha HEJIMHOBAaHHOU
Oymare"

60 | [IpssMOyTONBHBIN MapaIeIeuIIe], 1
KyO
61 | O6bembl. Equnuiibl u3amMepeHus 1
o0bemMa
62 | O6BeM IPAMOYTOJIBHOTO 1 04.12-
napajuieJienume/a 08.12
63 | Pemenue 3aau 1
64 | Pa3BepTka nmapauienenumneaa 1
65 | Pa3BepTka kyba 1
66 | [IpakTnueckas padota «Pa3BepTka 1
Ky0a»
67 | OKpYXHOCTb U KPYT 1 11.12-
68 | [Ipaktuueckas pabdora «Iloctpoenne | 1 15.12
y30pa U3 OKPY>KHOCTEH)
69 | Hlap u mumuHAp 1
70 | dpoOs - criocob 3amvcu 9acTu 1
BEJIMYMHBI
71 | OGBIKHOBEHHBIE IpoOU 1
72 | N3obOpaxkeHue npodeit Ha 1 18.12-
KOOPJAMHATHOUIIPSIMOMN 22.12
73 | Pemenue 3amay 1
74 | CpaBHenue npobeii 1
75 | CpaBHeHHe qpobOeii ¢ MOMOIIIBIO 1
KOOPJIMHATHON IIPSIMOI
76 | IlpaBusbHBIE U HETIpaBUIIbHBIE Ipodu | 1
77 | IIpaBuio crnoxxeHus apodeit ¢ 1 25.12-
OJIMHAKOBBIM 3HAMEHATEJIEM 29.12
78 | Cnoxenue apoOeil ¢ OTMHAKOBBIM 1
3HaMeHaTeIeM
79 | IIpaBuio BeuMTaHUS ApO0OeEii ¢ 1
OJTMHAKOBBIM 3HaMEHATEIeM
80 | BeriuuTanue apobeil ¢ 0IMHAKOBBIM 1
3HaMeHaTeIeM
81 | JleneHue HaTypaJIbHBIX YUCEI U 1
npobu
82 | CmemniaHHbIe yncna 1 10.01-
83 | CmermanHble uncia. AJropuTMbl 1 19.01
84 | CnoxeHne CMEIIaHHbBIX YHCeT 1
85 | BeiunTanue cMEIIaHHBIX YUCEl 1
86 | [logroToBka K KOHTPOJBHOM padoTe | 1
87 | KonTpoasnasi padora Ne 4 1 22.01-
88 | OcHOBHOE CBOWCTBO JpoOH 1 26.01
89 | Cokpamenue npodeit 1
90 | [IpuBenenue npodH K HOBOMY 1
3HaMEHATEITO
91 | OOuwmit 3HAMeHATENh U 1
JIOTIOJTHUTEIIbHBITMHOKHUTEIb
92 | IlpuBenenue nqpobeii k 0dIEMY 1 29.01-
3HAMEHATENI0 02.02
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93 | Pemenue mpumepoB U 3a1a4 1

94 | CpaBHeHue 1pobeii ¢ pa3HbIMU 1
3HAMEHATEISIMU

95 | CpaBHenue qpobeii ¢ pasHBIMU 1
3HAMEHATEISIMHM Ha YePTEeIKaX

96 | Cnoxenue apoOeii ¢ pa3HBIMH 1
3HAMEHATEISIMU

97 | Pemenue mpuMepoB Ha CIIOKCHHUE 1 05.02-
Jpo0eiic pa3HbIMU 3HAMEHATEIISIMU 09.02

98 | Pemenue 3amau Ha ciioxeHue apooeit | 1
Cpa3HBIMU 3HAMEHATEIISIMU

99 | Beruutanue apooOei ¢ pa3HbBIMHU 1
3HAMEHATEIISIMU

100 | Pemenue npuMepoB Ha BBIYUTAaHUE 1
npo0elt ¢ pa3HbIMU 3HAMEHATEISIMU

101 | Pewienue 3a1a4 Ha BEIYUTAHUE 1
npo0elt cpa3HbIMU 3HAMEHATEIISIMU

102 | Ypok o6oOmienus u cucreMaruzanuu | 1 12.02-
3HAHUUI 16.02

103 | KontpoabHasi padora Ne 5 1

104 | YMHOXeHHe Apodu Ha HATYpalbHOE 1
YHUCTIO0

105 | YMHOkeHue npobeit 1

106 | HaxosxieHue 4acTH 1e0ro 1

107 | Permenue 3a1a4 Ha HaXO0XKICHHAE 1 19.02-
YaCTUIIEIIOTO 22.02

108 | Ilpumenenune OykB 15 3aMKMCH 1
MaTEeMaTHYECKUX BBIPAKCHHUHA 1
MPEJJI0KEHUN

109 | Yupouienne BeIpakeHHH, 1
HaXO0XJICHUE3HAUCHUH BhIpAXKECHUN

110 | B3aumHO 0OpaTHBIC YKCIA 1

111 | lenenue npoGeit 1

112 | HaxoxaeHue Leaoro Mo ero 4acTu 1 26.02-

113 | Pemenue 3a1a4 Ha HAXOXKIEHUE 1 01.03
LIEJIOTOTI0 €T0 YacTH

114 | Pemenure TEeKCTOBBIX 3a/1a4, 1
COJIEPKAIINX TIPOOH.

115 | Ilpaktuyeckas pabota 1
«ApupMeTuIecKueIeCTBUS C
OOBIKHOBEHHBIMH JIPOOSIMINY

116 | OcHoBHBIE 331241 HA ApoOU 1

117 | Ypok o6o0mienus u cucremaruzanuu | 1 04.03-
3HaHHH 07.03

118 | KonTpoubHas padoTa Ne 6 1

119 | JlecsTmuHast 3aruch Ipoodei 1

120 | IpencraBnenue necaTuaHOM Apodu B | 1
BHUJI€ OOLIKHOBEHHOM

121 | U3oOpaskeHue NeCATUIHBIX TpoOeit 1
TOYKaMHU Ha YUCIIOBOM MPSMON

122 | CpaBHeHUE NECITUYHBIX APOOEH 1 11.03-
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123 | CnoxeHue NeCITHYHBIX Tpo0ei 1 15.03
124 | Pemenue mpuMepoB Ha CI0KEHUE 1
JECATHYHBIX ApoOei
125 | Pemenue 3a1a4 Ha CJIOXKEHHE 1
JECATHYHBIX JpOOei
126 | Berunranue AecITUYHBIX TpoOeit 1
127 | Pemenue mpuMepoB Ha BEIYUTAHHE 1 18.03-
JECATUYHBIX ApOoOei 22.03
128 | Pemenue 3aau Ha BEIYUTAHUE 1
JECATHYHBIX IpoOei
129 | Ypok 0600mienus u cucremaruzanuu | 1
3HaHUI
130 | KonTpoubHasi padora Ne 7 1
131 | Oxpyrnenue yucen. [Ipukunka 1
132 | IlpubnmxeHHOE 3HAaYeHUE YHCIIa 1 01.04-
133 | YMHOXEHHE TeCITHYHON ApOOH Ha 1 05.04
HATYpaJIbHOE YUCIIO
134 | YMHOXEHUE NeCITUIHOMN IpodH Ha 1
10,100, 1000 u T.1.
135 | Jlenenue necsaTHYHON ApOOH Ha 1
HaTypaJIbHOE YHCIIO0
136 | lenenue necsituaHoi apodu Ha 10, 1
100,1000 u T.1.
137 | YMHOXEHHE Ha IECATUIHYIO IPOOb 1 08.04-
138 | Ymuoxenne na 0,1; 0,01; 0,00l uT.4o. | 1 12.04
139 | Pemenne mpuMepoB Ha YMHOKEHUE 1
HaJECATUYHYIO IpOOb
140 | Pemenue 3aa4 Ha yMHOKEHHUE Ha 1
JECATUYHYIO IpO0Ob
141 | JleneHue Ha AECATUUHYIO 1poOb 1
142 | lenenune na 0,1; 0,01; 0,001 u T.1. 1 15.04-
143 | Pemenune mpuMepoB Ha JiefieHHE Ha 1 19.04
JIECSITUUHYIO 1po0b
144 | Pemenue 3a/1a4 Ha JieJIeHUE Ha 1
JECSITUUHYIO 1po0b
145 | Ypok o600mienus u cucremaruzanuu | 1
3HaHUI
146 | KonTposbHas padoTa Ne 8 1
147 | Apupmernueckue neicTBus ¢ 1 22.04-
JECSITHYHBIMH IPOOSIMU 26.04
148 | Pemenue npuMepoB Ha 1
apuMETHUUECKUETCUCTBUS C
JECATUYHBIMU APOOSIMU
149 | JlecsaiTuuHbIe IPOOH: YIIPOIICHHUE 1
BBIpQ)XEHU, HaX0XKJICHHE 3HAUeHU I
BBIPA)KCHUIN
150 | Pemenue ypaBHeHU Ha 1
apuMETUUECKUETCUCTBUS C
JECATUYHBIMU IPOOSIMU
151 | Pemenue 3ana4 Ha apudmernyeckue | 1

H€I>’ICTBI/ISI C JCCATUYHBIMU IIpO651MI/I
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152

Kanpkynsarop

153

[IpakTuyeckas padora "JlecaTuunbie
apobu"

154

Buns! yrios. UeprexHbii
TPEYrOJIbHUK

155

N3mepenue yrios. Tpancnoprup

156

[Ipaktuyeckas padora "[locTpoenue
yrjioB"

02.05-
08.05

157

Ypok 00001IeHUs U CHCTeMaTU3alluu
3HAHUN

158

Ypok 3aKperuieHus: U MOBTOPEHUS
MIPONJICHHOT'0 MaTepuasa

159

[ToBTropenue. Apupmernyeckue
JEUCTBHAC HATYPAIbHBIMU YUCIAMU

160

[ToBTrOopenue. Apupmernyeckue
IEUCTBHUSAC OOBIKHOBEHHBIMU
JTpOoOsSIMHU

161

IToBTOpenue. Pemenne 3anau Ha
apudmeTHuecKre ACUCTBHS C
HaTypaJbHBIMU YUCIIAMH U
OOBIKHOBCHHBIMH JIPOOSIMU

13.05-
17.05

162

[ToBTOpenue. Apudmernueckue
JEUCTBUSC IECATUYHBIMU APOOSIMU

163

IToBropenue. Pemenne 3anad Ha
apupmeTHyecKre NelcTBuUs C
HGCHTHqHBHH{HpO6ﬂMH

164

Ypok 0600111eHNs U CHCTeMaTU3aluu
3HAHUU

165

KonTtpoabsnas padora Ne9,
Hrorosas

166

Peseps

20.05-
24.05

167

Pezeps

168

Peseps

169

Peseps

170

Peseps

NTOI'O

N

6 Kjacc

Tema ypoka

Bcero
4acoB

Jara

IJ1a”H

dakt

[Ipumeuanue

IToBToperne kypca 5 Kiacca.

01.09
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HarypanbHbie uncna

2 [ToBropenue Kypca 5 Kiacca. 1 04.09-
OOBIKHOBEHHBIC POOH 08.09

3 [ToBropenne Kypca 5 kmacca. [lecartmunsie | 1
Ipodu

4 [ToBTOpenne Kypca 5 Kiacca. 1
I'eomeTpuueckue Gurypol

5 Cpennee apudmernueckoe 1

6 ITponeHThI 1

7 IlepeBoj yncia B MPOLEHTHI 1 11.09-

8 [lepeBoa MPOIIEHTOB B YUCIIO 1 15.09

9 Pemenue 3amay Ha Temy «IIporieHTH) 1

10 Kpyrosas nuarpamma 1

11 [IpencraBiaenne uucioBoii uHdopmarmu B | 1
KPYTOBBIX JIHarpaMMax

12 Busl TpeyroiabHIKOB 1 18.09-

13 Ypok 00001IeHNS U CHCTeMAaTU3alliN 3HAHUT 1 22.09

14 KonTponbnast paborta Ne 1 1

15 [IpocThie u cocTaBHBIC YnCa 1

16 PaznosxeHnue yucia Ha MPOCTHIE MHOKHUTEIH 1

17 Perenrie TpeHUPOBOYHBIX 33724 HA TEMY 1 25.09-
«Pa3znmokeHre 4YuciIa Ha TPOCTHIE 29.09
MHOKHTEITH)

18 HauGonpmmii o0muii neauTens 1

19 Anroputm Haxoxzaeaus HOJ{ 1

20 BsanmHo mpocTeie yncna 1

21 Pemenne 3agau Ha Haxoxaenne HO/J 1

22 Hammenbiree oflee KpaTHOE HATypalbHBIX | 1 02.10-
mcen 06.10

23 Anroput™m Haxoxaenus HOK 1

24 Pemenue 3anay Ha HaxoxaeHue HOK 1

25 | Haxoxumenne HOJl u HOK 1

26 Ypox 0060011IeHNS 1 CHCTEeMaTH3alluKi 3HAHUH 1

21 KonrtposnbHas padora Ne 2 1 09.10-

28 HanMeHsmmii oOImuii 3HaMeHaTeb 1 13.10

29 IpuBenenue apobeil Kk HauMeHbIIeMy 00meMy | 1
3HAMEHATEII0

30 CpaBHeHue 0OBIKHOBEHHBIX Jpobeit 1

31 CrnosxeHne 0OBIKHOBEHHBIX Jpo0eid 1

32 Pemenne IIPUMEPOB Ha cnoxenne | 1 16.10-
O0OBIKHOBEHHBIX JPOOECi 20.10

33 PellieHHe TEKCTOBBIX 3ajad Ha CIOXKeHHe | 1
O0OBIKHOBEHHBIX JPOOCiH

34 1

Brrunranne 0ObIKHOBEHHBIX IpoOei
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35 Pemenue MIPUMEPOB Ha BhIYMTAHKE | 1
O0OBIKHOBEHHBIX JIPOOCH
36 PellleHHe TEKCTOBBIX 3ajad HAa BbIYMTaHHE | 1
O0OBIKHOBEHHBIX JIPOOCH
37 JlelficTBHE CIIOKEHMS] CMEIIAHHBIX YK CEJl 1 23.10-
38 JleficTBHe BBIYMTAHUS CMEIIAHHBIX YHCET 1 21.10
39 Pemenue npumepoB Ha AEHCTBUS 1
CIOKE€HHUS M BBIYMTAHUS CMELIAHHBIX
4yHCell
40 Pemenne 3amad Ha JeHcTBHS caoxkeHus u | 1
BBIYMTAHUSI CMEIIAHHBIX YUCEIl
41 Ypok 00001IeHNS U CHCTeMaTU3alluy 3HAHUH 1
42 KonTponbnas paborta Ne 3 1 07.11-
43 JlelicTBME YMHOXEHHS CMEIIAHHBIX YUCEI 1 10.11
44 Pellienye IPUMEPOB Ha JEHCTBHE yMHOXEHHs | 1
CMEUIaHHBIX YUCEI
45 Haxoxxnenue apo0Ou oT yucia 1
46 Haxoxjaenne apoGu orT wumcna. Pemrenne | 1
TEKCTOBBIX 3aJ1a4
47 Pemenue TecToBBIX 3a/1a4 1 13.11-
48 PacnipenenurennbHOE CBOMCTBO YMHOKEHUS 1 17.11
49 PacnpenenuTenbHOE€ CBOWCTBO YMHOKEHHS 1
50 [IpHMeHeHHe pacrpeIeIHTeIbHOr0 CcBojicTBa | 1
YMHOKEHHUS
51 JlelicTBUE NE€NEHNs] CMENIAHHBIX YUCET 1
52 PellleHne NpUMEPOB Ha JeiicTBHE JeneHus | 1 20.11-
CMENIaHHBIX YUCE 24.11
53 Pelmenne TeKCTOBBIX 3a7a4 1
o4 Haxoxxnenne uncia mo ero apodu 1
55 Pemenue TeKCTOBBIX 3a/1a4 1
o6 OcHOBHBIE 3371a41 Ha ApoOHU 1
57 Ypoxk 0060011IeHNS 1 CHCTeMaTH3allui 3HAaHUH 1 27.11-
58 KonrposnbHas padora Ne 4 1 01.12
59 JlpoGHbIe BBIpaKeHUS 1
60 Haxox/IeHHe 3HaYeH s POOHOT0 BEIpakeHns | 1
61 BbykBeHHbIE BBIpAKEHUS 1
62 Haxoxnenue 3HauyeHnil BEIpAKEHUN 1 04.12-
63 Apudmerndeckue IEHCTBHS CO CMEIIAHHBIMHU 1 08.12
YUCIaMHU
64 ITpu3ma u nupamuga 1
65 OTHOIEHUs 1
66 [Tponoprust 1
67 Pemenne 3a1a4 Ha OTHONIEHUS! U TPOMIOPIIUHU 1 11.12-
68 [Ipsimast mponoprMoHaibHasi 3aBUCUMOCTD 1 15.12
69 1

OO6patHas TponopIHOHaTIbHAS 3aBUCUMOCTD
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70 Macimtab 1
71 Pemienne 3aay Ha OTHOLIEHUS, TPOMOPLHUH U 1
MaciTao
12 Ypok 00001eHNs 1 CHCTeMAaTH3aIly 3HAHUI 1 18.12-
73 KonTponbaas paborta No 5 1 22.12
74 Ocesas, LIEHTpaJIbHAs u 3epKajbHas 1
CUMMETPUU
75 ITocTpoeHrne CHMMETPUYHBIX (PHUTYD 1
76 CuMMeTpus B IPOCTPAHCTBE 1
77 [IpakTuyeckas pabora «OceBasi CHMMETPHUS» 1 25.12-
8 JlnuHa oKpyXHOCTH 1 29.12
79 [TpakTideckass pabora «OTHOIICHWE THHBI 1
OKPY>KHOCTH K €€ JUaMETPY»
80 Ilmomans kpyra 1
81 [Ipaktnyeckas padora «Ilnomans kpyray 1
82 ITonoxxuTenbHbIE U OTPUIIATEIBLHbBIC YUCIIA 1 10.01-
83 [TonoxuTenbHble W OTPUILIATEIBHBIC YUCIIA HA 1 19.01
KOOPJAMHATHOU TIPSIMOI
84 [IpoTHBOMOJNIOKHBIE YK CIIA 1
85 Ilensie uncia 1
86 Monayib uncia 1
87 ['eomeTpuueckas  WHTEpHpeTalus  MOJIYJIA 1 22.01-
qyucia 26.01
88 [Ipumepst pa3BepTOK MHOT'OTPAaHHUKOB, 1
HUAJTUHIPA U KOHYCA
89 Ypok 060011eHNs U CCTeMaTU3alluy 3HaHU | 1
90 KonTponbnas paborta Ne 6 1
91 CpaBHEHHE TOJIOKUTEIBHBIX U OTPHUIIATEIIBHBIX 1
qucen
92 CpaBHEHHE TOJIOKUTEIBHBIX U OTPHUIIATEIIBHBIX 1 29.01-
YUCeJl ¢ TOMOUIBIO KOOPAUHATHOM MPSMOU 02.02
93 Pemenue 3amau Ha cpaBHEHHUE TTOJOKUTEIHHBIX 1
Y OTPUIIATEIILHBIX YHCET
94 H3MeHeHnEe BeITMINH 1
95 Cnoxenne BHma -a + b ¢ momompmo | 1
KOOPJAMHATHOU MPSIMOI
96 Cnoxenne Buma -a + (-b) ¢ momormsio 1
KOOPJAMHATHOU MPSIMOI
97 CnoxeHue BuUIa -a + a ¢ IIOMOIILIO 1 05.02-
KOOPJMHATHOM MPSIMOI 09.02
98 3akperieHue HaBBIKOB cnoxenust | 1
MOJIOKUTEIBHBIX W OTPHUIATEIBHBIX YHCEN C
MOMOIIBI0 KOOPAMHATHON MPSAMOM
99 CJI0’)K€HHNE OTPULIATEIBHBIX YHCE 1
100 | Pemenme 3amau mo Teme «Croxenume | 1

OTPUIATCIIBHBIX YK CCII)
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101 | Cnosxenne umcen ¢ pasHBIMU 3HAKAMH 1
102 | AnropuT™  CloXeHHS 4ECen C  pa3HBIME | L 12.02-
3HAKAMH 16.02
103 | Pemenue 3amau o Teme «Cioxkenue uncen c | 1
pPa3HBIMU 3HAKAMU
104 | JeiicrBue BbruMTaHMS 1
105 | HaxoxmeHue WIMHED OTpe3Ka Ha KOOPJIUHATHOMN 1
pSIMO
106 | Pemenme 3amas  mo  Teme «/lencTtBue 1
BBIYUTAHUS»
107 | JeiictBie yMHOXCHHS. YMHOXEHHE IBYX | 1 19.02-
YHUCEJ C Pa3HBIMU 3HAKaMHU 22.02
108 | ymuOMKeHHE IBYX OTPHLATEIBHBIX YHCEN 1
109 | Pemenme 3amas 1o  Teme «/lencTBue 1
YMHOXKCHHS
110 [HevictBue nenenus. JleneHue IBYX 4YHUCEN C 1
pa3HBIMU 3HAKAMHU
111 | Tenenne nByx OTpUIATENBHBIX YHCE 1
112 | Pemenue 3aj1a4 1o treme «JlecTBue aeneHus» 1 26.02-
113 | Ypok 060611eHns i cHCTeMATH3AIHH 3HAHMIA 1 01.03
114 | Kourponsnas paGora Ne 7 1
115 | Hunungp, mwap u cdepa 1
116 | MMpsmoyroneHbIi mapaienenumnes, Kyo 1
117 | M306paxenne npocTpaHCTBEHHEIX GHUTYD 1 04.03-
118 | MMonsrue o0beMa, eIMHUITBI U3MEPEHHS 00beMa 1 07.03
119 | O6seM mpsiMOyrombHOTO mapamienenumena, | 1
KyOa
120 | Ipakruueckas pa6ora «Cosmanme wmogmeneit | 1
MIPOCTPAHCTBEHHBIX (QUTYP»
121 PanmonansHOE 4ncio 1
122 | Mepuoanueckas 1pobb 1 11.03-
123 | MMepemecTuTenbHOE CBOWCTBO CIOXCHHS | | L 15.03
YMHOKEHHUS
124 | CoueratensHOE  CBOWCTBO  CIOXEHHS H | L
YMHOXKCHHS
125 | Pemenne 3amad Ha mepeMecTHTENbHOE M | L
COUYETATEIbHOE CBOMCTBA
126 | PacnipenenuTenbHOE CBOMCTBO YMHOKEHHUS 1
127 | Pemenwe 3amad  Ha  pacHpenenMTeNbHOE | L 18.03-
CBOMCTBO YMHOXEHUS 22.03
128 | Cpoiictea jeiicTBuii ¢  panpoHambHEIMH | 1
YUCJIAMH: 3aKPETICHHE
129 [paxtudeckas pabora «llomoxurensubie u | 1
OTPULIATEIIbHBIE YHCIIA»
130 | Ypok 06061IeHns i CHCTEMATH3AIIH 3HAHMUIA 1
131 1

Kontponbnast pabora Ne 8
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132 | PackpeitHe cKkOGOK co 3HaKOM «+» mepen | 1 01.04-
CKOOKaMH 05.04
133 | PackpeiTHe CKOGOK CO 3HaKOM «-» mepen | 1
CKOOKamMu
134 | Kosddurment 1
135 | Vupouenne BoipaxeHuit 1
136 | IomoGubIe crraraemsie 1
137 | IMpuBenenue mMoIOGHBIX CIAraEMBIX 1 08.04-
138 | Pemenne ypaBHeHwuit 1 12.04
139 | JIuneiinoe YpaBHEHHE 1
140 | Ypok — HpaKTHKYM 110 PEIICHHIO yPaBHEHHIT 1
141 Ynpoienue BBIPAKEHUI 31 peuieHue 1
YpaBHEHUN
142 | Ypok — npakTHKyM IO yIIPOIICHHIO BhIpaxkeHHuii | 1 15.04-
U PEIICHUIO YPABHEHUN 19.04
143 | Ypok 3akperuieHns pemeHuii ypaBHeHuil 1
144 | Pemenne TeKCTOBBIX 33124 1
145 | Ypok — mpaKTUKYM MO PEIICHHI0 TEKCTOBBIX | 1
3a/1a4 ¢ TOMOIIIbIO
COCTaBJICHUS YpaBHEHUM
146 | Ypok 3akperuieHHs IO PELICHHIO TEKCTOBBIX | 1
3aJ1a4 ¢ IOMOIIbIO
COCTaBJICHUS] YPAaBHEHU I
147 | Mpaxtuueckas pabora «Pemenne ypasuenuity | 1 22.04-
148 | Ypok 06061IeHns i CHCTEMATH3AIIH 3HAHMI 1 26.04
149 | KonrponsHas pa6ora Ne 9 1
150 | MMepnenmuKyspHbIe TpsMBIC 1
151 | MepnenmukynspHbie OTpe3KH 1
152 | MMapannensHbie npsiMbIe 1 02.05-
153 [TapannenbHbIE OTPE3KU 1 08.05
154 | KoopanHaTHast IIIOCKOCTh 1
155 | KoopamHaThl TOYKH Ha ITOCKOCTH, abcrmcca u | 1
OopAMHAaTa
156 | Ipadux 1
157 | Mpencrapnenne umcnosoit umrdopmarmu Ha | 1 13.05-
rpadukax 17.05
158 | IMpakrnueckas paGora «Iloctpoenne Touek u | 1
(buryp Ha KOOpJMHATHON TJIOCKOCTH
159 | Yerpipexyronsuuk. psmoyronsunk. Keagpar | 1
160 | MMepumerp MHOTOYTOJIbHUKA. Mnomans | 1
¢urypsl. [lepumeTp u Tonaas
PSIMOYTOJIbHUKA
161 | Ioeropenme xypca 6 kmacca. Jlpo6u. |1
OTHOIIEHUS ¥ TPONOPLIMH
162 1 20.05-

IToBTOopenne kypca 6 kiacca. Pemenue
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ypaBHEHUU 24.05
163 | IMosropenne kypca 6 kmacca. Pammonanbusre | 1
qrcia
164 | Ypox 06001IeHHs 1 CHCTEMATH3AIMH 3HAHMIA 1
165 | Kontpomsras pabora Ne 10 1
166 | Peseps 1
167 | Peseps 1
168 | Peseps 1
169 | Peseps 1
170 | Peseps 1

HUTOI'O: 170 yacos
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OueHo4YHbIe MaTepHUAJIbI S KJ1acce

1. CpaBHM uMCJIa M 3a0MIIM OTBET C NMOMOUILIO 3HAKA < MJM >!
a) 2 657 209 u 2 654 879;
6) 96 785 u 354 211.

2. Hauepru npsamyio MN u nyu CD rax, 4yToOsl nIpAMas u JIyu He
nepecexKasuch.

3. Bammmum uudpaMm YMCAO: MPUCMa RAMHKHAOYAMb MUIAUOHOE
B0CeMb MBICAY WECMbCOM.

4. a) 3anuum xoopauHATH! ToueK A, F, K, O, oTMeYeHHBIX Ha KO-
OPAMHATHOM Jyde:
o 1 K F A X
6) Hauepru koopamHaTHLIA JyY, CAMHHYHEIH OTPE30K KOTOPO-
ro paBeH JJIMHE OAHOM KJeTKH TeTpaaun. OTMeTs Ha aTOM Jyde
Touku B(8), D(11), P(1), R(16).

9. 3anuImM 4eThIpex3HauHOe 4MCI0, KoTopoe Gonbuwe 9987 u
okaHuuBaercsa uudpon 6.

1. CpaBHu uyMC/a M 3ANMIUM OTBET C NOMOLUBIO 3HAKA < HAM >:
a) 3 859 407 u 3 859 601;
6) 216 312 u 85 796.

2. Hawepru ayu RP u orpesoxk BE Tak, 4To0hl ny4 He nepecexkasn
OTPe30K.

3. Bamummu nudpamu YHCHO: wecmbcom deadyams mpu MurAu-
ona wecmblecam mbuicay deecmu.

4. a) Bamumumn koopamHatel Touexk C, M, O, S, orMeYeHHBLIX HAa
KOOPAMHATHOM JNyye:
o 1 S C M X
6) HauepTH KOOpAMHATHLIN JyY, €AMHUYHLIA OTPE30K KOTOPO-
ro paBeH JUINHE OJlHON KJIeTKH Terpagu. OrmMeTs Ha 3TOM Jy4de
rouku A(6), B(12), D(1) F(17).

5. Banumu naATH3HAYHOE YMCI0, KoTopoe Mensme 10 016 u okan-

yuBaerca uudpoit 7.
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. Brinosuun geucreus:

a) 249 638 + 83 554; 6) 665 247 — 8296.

. a) Kakoe uucyo na 28 763 Gosnsme uucaa 9338?
6) Ha cxoabko umcno 59 345 Goawme uucaa 53 5687
B) Ha ckoabko uucno 59 345 mennbie ynucaa 69 965?

. B ogHom smuke 62 kr abaok, uro Ha 18 Kr Goabuie, yeM BO
BTOpOM. CKONBKO KHJIOrpaMMOB A6J0K BO BTOPOM ALIMKe?

. B tpeyronsuuxe MFK cropora FK pasua 62 cM, ctopona KM
Ha 1 am Gosswe cropousl FK, a cropona MF — Ha 16 cMm
MeHbiue cropousl FK. Haitau nepumerp tpeyroabanka MFK
M BBEIPA3H €ro B JenMMeTpax.

. Bpons anneu (no npsimoit) Belcaauau 15 kycros. Paccrosiamne
Mexay nobeIMM ABYMS COCEAHHMH KYCTaMH OAMHAKOBOe.
Haitam 3T0 paccTossHME, €ClM MeXAY KpaHMMH KyCcTaMu
210 mm.

. Beimonsu aeicreus:

a) 692 545 + 39 647; 6) 776 348 — 9397.

. a) Kaxoe uucno Ha 37 874 Gosabuie uucaa 8137?

6) Ha ckoabpko umcao 38 954 Goasme uncna 22 359?
B) Ha ckoasko umeno 38 954 mensme uucna 48 234?

. B cunreit xopobke 56 urpymek, 4To Ha 16 umrpymex MeHb-

we, YeM B KpacHoO# kKopobGke. CKOJIBKO MrpyuieKk B KpacHOM

Kopobke?

. B rpeyroasuauke BNP cropoua NP passa 73 cm, cropoHa BP

Ha 1 am menswe croporst NP, a cropoHa BN — Ha 11 cM
6oabuie croporsl NP. Haitau mepumerp TpeyroabEuka BNP u
BBIPA3M €ro B JelMMeTpax.

. Baons mocce (mo npsamoit) seicaguau 20 aepesveB. Paccros-

HUe MeXAY JIOObIMM ABYMSA COCELHHMH JepeBbAMH OJMHAKO-
soe. Haltau ato paccrosinue, eciu MeXAYy KpaHHUMH AepeBbs-
Mu 380 M.
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. Pemu ypaBHeHwue:
a) 21 + x = 56; 6) y — 89 = 90.

. Haiiau 3HayeHue BhIpakKeHUA:
a)a+ m,ecaua= 20, m="T0;
6) 260 + b — 160, ecnu b = 93.

. Brrumcau, Bribupas yaoOHBIR NMOPAAOK AeHCTBHIA:
a) 6485 + 1977 + 1515; 6) 863 — (163 + 387).

. Pemn ¢ nomombio ypaBHeHMs 3agady. B asmobyce Obiio
78 naccawupos. ITocae mozo Kak Ha 0OCMAHOBKe U3 He20 He-
CKONLLKO 4eN08€K BblULAU, 8 A8MOBYCEe 0cManoch 59 naccaiupos.
CKoabKO wenosex evluLru u3 aemobyca Ha ocmanoske?

. Ha orpeske MN = 19 cm ormeruau Touky K Takyw, 4TO
MK = 15 cMm, u Touky F Takyio, uro FN = 13 cm. Haign anua-
Hy oTpe3ka KF.

. Pemmu ypaBHeHue:

a) x + 32 = 68; 6) 76 — y = 24.

. Haiinu 3HaueHue BhIpaKeHMUS:

a) ¢ — n,ecnu ¢ = 80, n = 30;
6) 340 + k — 240, ecau k = 87.

. Bpruucau, Beibupas yaoOGHBIM NOPAJOK AeMCTBHIMA:

a) 7231 + 1437 + 563; 6) (964 + 479) - 264.

. Pemn ¢ nomowbio ypaBHeHMs 3agavy. B camamopuu 6uiio

97 omovixawouwux. ITocre mozo KaK HECKOAbKO Yen06€K yexa-
AU HA IKCKYPCUIO, 8 CAHAMOPUU 0cmarocsy 78 omadvixanuwux.
CKoabKO 0MObIXAWUX YexXaru Ha IKCKYpcu?

. Ha orpeake DE = 25 cm orMeTnau Touky L Takyio, uro DL =
= 19 em, u Touky P Takyio, uro PE = 17 cm. Haligu pauny
orpeska LP.
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( K-04 B-1

. Haiian sHauyeHne BblpakKeHUs:

a) 58 - 196; r) 17 835 : 145;
6) 4600 - 1760; a) 36 490 : 178.
B) 405 - 208;

. Pemwn ypasHenmue:

a) x° 14 = 112; 6) 133 :y = 19; B) m: 15 = 90.

. Bbruucan, Beibupas yaoOHbIN NOPAAOK AeHCTBHIA:
a) 25197 - 4; 6) 8 - 567 - 125; B) 50 - 23 - 40.

. Peumin ¢ nomowusio ypasHeHus sagauy. Koas 3adyman wucao,
YMHONCUN €20 HA 3 u om npouieederus omuan 7. B pesyavma-
me ox noaywua 50. Kaxoe yucao zadymar Kons?

. Yraja# KOpeHb YpaBHEHHUSA

x+x-20=x+5
M BBIIIOJIHM [IPOBEPKY.

. Haliau sHauyeHHe BbIPAYKEHUS:

a) 67 - 189; r) 15 255 : 135;
6) 5300 - 1680; a) 38 130 : 186.
B) 306 - 805;

. Pemn YpaBHeHHe:

a) x- 13 = 182; 6) 187 :y =1T7; B) n: 14 = 98.

. Bpiumciau, Bpioupas yAoOHBINH NOPAAOK AeHCTBUMIA:

a) 4 - 289 - 25; 6) 8- 971 - 125; B) 50 - 97 - 20.

. Pemn ¢ momomsio ypasHeHusa 3agauy. Ceema 3adymanra wuc-
20, YyMHONMUNA €20 Ha 4 u K npouseederuto npubasura 8. B pe-
3yavmame oxa noayyuaa 60. Kaxoe vucao 3adymara Ceema?

. ¥Yrajgail KOpeHb YPaBHEHUSA

y+y—-256=y+ 10
¥ BBIIIOJIHM IPOBEPKY.
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[ K-05 B-1 |

. Haiiau 3HaueHue BhIpAXKEHUA:
a) 684 - 397 — 584 - 397;

6) 39 - 58 - 9720 : 27 + 33;
B) 2° + 3%

. Pemn ypaBHeHue:
a) Ty -39 =1717; 6) x + 3x = 76.

. ¥YnpocTH BbIpa’keHHe:
a) 24a + 16 + 13a; 6) 25 - m - 16.

. B kHure HaneyaraHsl JBe cKasku. [lepBas 3aHMMaeT B YeThl-
pe pasa Gosblue CTPaHMUI, YeM BTopasi, a o6e OHM 3aHUMAIOT
30 crpanun. CKONBKO CTPAHMIL 3aHUMAET KaXKJAas CKasxa?

. Wmeer nu KopHu ypaBHeHMe Xx° = x : x?

. Haiizu 3HauyeHHMe BbIpAXKeHHUA:

[ K-05 B-2]

a) 798 - 349 — 798 - 249;
06) 57 - 38 — 8640 : 24 + 66;
B) 5° + 32,

. Pewun ypasuenmue:

a) 8x+14 = 870; 6) 5y — y = 68.

. YIIpOCTH BhIpakeHue:

a) 37k + 13 + 22k; 6) 50 - n - 12.

. B aByx kopaunax 98 s6nox. B nepsoit #1670k B mects pas
MeHbIle, YeM BO BTOPOH. CKOJBKO A0JOK B KaXKA0# KopauHe?

. Wmeer nn Kopuu ypaBHeHue y° =y - y?
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K-06 B-1
Beruucnu:
a) (5°+ 13%: 21;
6) 180 - 94 — 47 700 : 45 + 4946.

JNMHA NPAMOYrONLHOrO ydacTkKa 3semun 125 M, a mmpuHa
96 M. Haiiam naomaas noas U BLIPa3u ee B apax.

Haitau o6seM npAMOyroIbHOrO mapaseenuneaa, N3MepeHna
KOTOpOro paBHEI 4 M, 3 M B 5 AM.

Hcnonbaysa opMyay nyTH 8 = vt, Haitau:

a) nyTb, NPOHAEHHBIH ABTOMAIIMHON 3a 3 4, €C/M ee CKOPOCTh
80 xm/yg;

0) Bpems ABMIKeHMA Karepa, npomeamero 90 kM co ckopo-
cThio 15 KM /4.

Ha¥au naomans nopepxuocT M odwvenm Kyba, pebpo koTopo-
ro pasuo 6 am. Bo cKOJBKO pas yMEHBIIMTCA NJOLIAAL IIO-
BEPXHOCTH ¥ BO CKOJBKO pad — obwem Kyba, ecnu ero pebpo
YMEHBIINUTL BABOE?

Briuncau:
a) (6° + 12%: 15;
6) 86 - 170 - 5793 + 72 800 : 35.

IInpuna npamoyroassaoro noas 375 M, a Anuxa 1600 M. Haii-
¥ NJIOLIAAb TOJA ¥ BHIPA3M ee B MeKTapax.

Haitau ofbeM MpAMOYTrosbHOro napajjenenunesa, n3aMepeHns
KOTOporo paBHs! 2 aM, 6 am u 5 cM.

HUcnonwaysa dopmyny nyra s = vt, Haau:

a) MyTh, NMPOHAEHHBIK MOTOPHOM JOAKOM 3a 2 4, €C/IH ee CKO-
poctb 18 KM/u;

6) CKOpPOCTE ABMI>KEeHHMA aBTOMOOMIA, 3a 3 Y NpolUejuIero
150 xm.

Pe6po xy6a pasno 5 cm. Haltam nyontaab nNoBepXHOCTH H 00D~
eM aToro kyba. Bo CKOIBKO pa3 yBeInMyHUTCA IJI0MAaLb NOBepX-
HOCTH M BO CKOJIBKO pa3d — obbeM Kyba, ecau ero pebpo yse-
JUYHUTH BaABOE?
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1. Ilpumu 3a eAMHUYHBIN OTPE30K ANHHY 8 KJETOK TeTpajH H oT-
MeTb HA KOODAHHATHOM JIy4e TOUKH:

a(2) m(L) k() p[2), #(2).

8 2 8

2. CpaBuu umcia:

5 7. T
a) 131!13. s)lng.
11 8. 8 5
RETRETY ngRy

3
3. Cunoxn 5 uucaa 30 u % uyucaa 14.

4. Kaxyio yacTs cOCTABIAIOT:
a) 9 cM’ OT KBAAPATHOrO AenMMeTpa;
6) 17 an® or kyGuUecKoro MeTpa;
B) 13 kr or 2 u?

3
5. Illupuua npamovronsHuka 48 eM, uro cocrapaser 1g ero me-

pumetrpa. Haltiaiu A4aKHY 9TOro NpAMOYroJbHUKA,

1. IlpuMu 3a efMHHMYHBLIA OTPE30K ANMHY 12 KJeToK TeTpaau U
OTMEeTh Ha KOOPAMHATHOM JIy4e TOUKM:

o8 (2} o) (2 2]

2. CpaBnu unciaa:

6 3, 3,
a)-l—lurl-. n)lua,
1 12, 6 5
O w Di7%3

3. Caoxm % ypeaa 18 u § yucaa 40.

4. Kakyo 4acTh COCTABJIAIOT:
a) 7 Am® or KBAZPATHOrO MeETpA;
6) 19 cv® or kybuweckoro meunMerpa;
B) 9oor41?

5. nuHa OpAMOYroJbHHKA COCTABIAET -1% ero nepumerpa. Hai-

N IIHPAHY JTOTO MPAMOYTOABAMKA, €CJHW ero AJHHA PaBHA
80 cm.
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. Brimonnm peitereus: K-08 B-1

10 4 3 3
e e s 50,
O[T ®e-2g
5 .8 6 .11
6) 42 +383; s 1
) 14573%% r) 533 113

. Typuer mes ¢ NOCTOAHHON CKOPOCTHIO ¥ 3a 3 4 npomren 14 kM.

C xaxoit cKopocTeio OH men?

9
JIErKOBLIX aBTOMOGH el B rapaxe?

Pemn ypassenue:
6 2
a - = o |
) 57 x 37.

8 7
6 v+ AL = 10.%,
) y+4g =107

Kakoe umcio Hajo paszennTs Ha 8, uTobb! WacTHOE paBHA-

7
v 5 = ?
J10ChH 8

5
B rapake 45 asromobuneit. U3 nux 7 -- aerxossie. CKOJIBKO

Boinossyu geficTBus: K-08 B-2

12 b6 1 5

_.__.+_: -3

%) 13 13 13 T 39
7 9 5 9
—+ ] —; —— —
6) 5ll lll r) 6n 411

ABTOMOOMIIL, JBHUrasich ¢ MOCTOAHHOH CKOPOCTBIO, Npoiuen
14 k™ 3a 9 man. KakoBa ckopocTs asTroMobnaa?

5
B knacce 40 yuenukos. U3 Hux g JRHMMAIOTCH B CHOPTHBHBLIX

cexnuax. CKOMBbKO YYeHHMKOB KJacca 3aHMMATCH crioprom?
Pemu ypasuenue:
5 11
+ — = _
a) x+2 13 4 13
3 5
6) 65-y =232,
) 6 =iy 37

Kaxoe umcno mHapo pasgeants Ha 6, urobnl wacTHOe paBHA-

5
8=?
aocs 8
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. a) CpaBHH uncsa:

[ K-09 B-1]

7,195 n 12,1; 8,276 u 8,3; 0,76 u 0,7598.
©) Beipasu B Kniomerpax:
2 KM 156 Mm; 8 km 70 M; 585 m; 3 M.

. Beinmonuu geMicTBUA:

a) 12,3 + 5,26; B) 79,1 - 6,08;
6) 0,48 + 0,057; r) 5-1,68.

. Okpyrau: a) 3,18; 30,625; 257,51 u 0,28 g0 egunu;
6) 0,531; 12,467; 8,5452 u 0,009 xo coTmix.

. CobcrBeHHass CKOPOCTH JIOAKH 3,4 KM/4. CKOPOCTH JIOAKH IIPOTHB
TeueHusa pexu 0,8 xkM/4y. Haliau cKOpPOCTH JIOAKH MO TEYEHHIO.

. SanMiuIM 4YeThipe 3HAYEHWA M, NPHU KOTOPHIX BEPHO HEpaBeH-
creo 0,71 < m < 0,74.

[ K-09 B-2 |
. a) CpaBHu uucJa:
8,2 u 6,984; 7,6 n 7,596; 0,6387 u 0,64.
6) Beipasu B TOHHaX:
5 1 235 Kr; 1190 xr; 624 Kr; 8 kr.

. Beinonuu jpeiicTBuA:

a) 15,4 + 3,18; B) 86,3 — 5,07;
6) 0,068 + 0,39; r) T=2,78.

. Oxkpyrumu: a) 8,72; 40,198; 164,53 u 0,61 xo eamuui;
6) 0,834; 19,471; 6,352 u 0,08 n0 pecATHIX.

. CobGcrBeHHas ckopocTh karepa 32,8 km/4. CKopocTh KaTepa
no reyeHnio pexu 34,2 xm/u. Haamn ckopocTh KaTepa npoTHUB
TeYeHUs.

. 3anuIuM YeTblpe 3HAYEHUS N, NPH KOTOPHIX BEPHO HepaBeH-
ctBo 0,65 < n < 0,68.

43



. Bberuuciau:
a) 4,35 - 18; r) 53,3 : 26;
6) 6,25 - 108; n) 6 : 24;
B) 126,385 - 10; e) 126,385 : 100.

. Pemn ypaBaenue Ty + 2,6 = 27,8.
. Haitam 3anauenue Boipaxkenus 90 - 16,2 : 9 + 0,08.

. Ha aBromo6uns norpysmamn 6 konreitHepos no 0,28 T kaxabii
u 8 oguHakoBBIX AWMKOB. Kakosa macca OZHOro sALIMKA,
ecJu macca Bcero rpysa 2,4 1?

. Kak uaMeHuTCA mNpoM3BefeHMEe [ABYX AECATHYHBIX Apobeit,
eCJI¥ B OJHOM MHOXKMTeJIe MEepPeHeCTH 3anATyI0 BIMPAaBoO uyepes
ABe nudpsl, a B APYroM — BJEBO Yepe3 YeThipe nudpsui?

. Beruucau:
a) 3,85 - 24; r) 35,7 : 34;
6) 4,75 - 116: R) 7:28;

B) 234,166 - 100; e) 234,166 : 10.

. Pewn ypasnenue 6x + 3,8 = 20,6.

. Haitnu 3nauenue Beipakenus 40 - 23,2 : 8 + 0,07.

. U3 7,7 M Tkanu ciuuam 7 nuaTheB ANS KYKOJ M 9 OAMHAKOBLIX

nonoreHen,. CKOJMBKO TKAHM MOLIJIO HA OAHO MOJOTEHIEe, eCJH
Ha Kaxxaoe niarse norpebosanock 0,65 M Tkanu?

. Kak uaMeHUTCA NPOM3BEAEHHE ABYX AECATUYHBIX Apobeit, ecau

B OZTHOM MHOXKHTeJIe NNepeHeCTH 3anATYIO BJIEBO Yepe3 YyeThipe
uudpsel, a B ApyroM — BOPABO 4Yepe3 ABe Nubpwu?
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Beinosuy aeiicTBHA:

a) 0,872 -6,3; r) 30,42 : 7,8;
6) 1,6 - 7,625; a) 0,702 : 0,065;
B) 0,045 -0,1; e) 0,026 : 0,01.

Haitan cpeasee apudMerndeckoe auce:
32,4; 41; 27,95; 46,9; 55,75.

Haau snauyenue suipakenus 296,2 - 2,7-6,6 + 6 : 0,15.

4. Tloeaa 3 4 wexn co ckopocTeio 63,2 KM/4 U 4 4 CO CKOPOCTHIO

76,5 xM/u. Haitau cpeHIO CKOPOCTH MOE3Aa HAa BCeM IMyTH.

5. Cymma Tpex uucen 10,23, a cpeanee apudMeTHyeckoe mec-
T4 apyrux uucen 2,9. Hadiau cpeanee apudmeruyeckoe Bcex
3THUX AEBATH UMCeJ.

1. Buinosnu geitcTBus:
a) 0,964 - 7.4; r) 25,23 : 8,7;
6) 2,4 - 7,375; x) 0,0918 : 0,0085;
B) 0,72 0,01; e) 0,39 :0,1.

2. Haiiam cpeanee apudmeTndeckoe umuce:

63; 40,63; 70,4; 67,97.

3. Hadam sHauenue Boipaxkenusa 398,6 -3,8-7,7+ 3:0,06.

5.

JlerkoBoit aBToMOOMJIb 1ea 2 Y CO CKOPOCThIO 55,4 KM/4Y M
4 4 co ckopocrsio 63,5 kM/u. Haltau cpeaHI00 CKOPOCTH ABTO-
Mo0MAIA Ha BCeM NYTH.

Cpennee apudpmeruyeckoe nATH uucea 4,7, a cymMa APYyrux
Tpex yucexn 25,14. Haian cpearee apudMeTHYECKOE BCEX ITHX
BOCBMH YHCeJI.
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. IInomaxns nonsa 260 ra. F'opoxom 3acesno 35% mnonsa. Kakyio
TJIONIab 3aHUMAKOT NOCeBh! ropoxa?

. Haiam 3aHaueHMe BbIParKeHUA

201 - (176,4 : 16,8 + 9,68) - 2,5.

. B 6ubnuorexke 12% Bcex kKHHUr — caoBapu. CKOJIBKO KHUI B
6ubauoreke, ecaun caopapeit B Heit 9007

. Pewmu ypaBHeHHe
12 + 8,3x + 1,5x = 95,3.

. Or morka npoBona orpesasu cHavasua 30%, a 3arem ewe 60%
ocrarka. ITocae aToro B MoTke ocranocs 42 m nposoja. Cxoin-
KO MeTpPOB NMpoBoAa Ob1710 B MOTKE NEepBOHAYAJILHO?

. B xxeneanoit pyae cogepxurca 45% xenesa. CKOJIBKO TOHH
xeJsiesa copepxxurca B 380 T pyant?

. Haian 3HayeHHe BbIparKeHUs

(299,3 : 14,6 - 9,62) - 3,56 + 72,2.

. 3a aenbp Bcnaxaau 18% mnoasa. Kakosa njomiaas BCEero noJs,

ecawn sBenaxaam 1170 ra?

. Pemwu ypasuenue

67y + 13 + 3,1y = 86,5.

. Hapacxonosasu cHauana 40% wHMeBIIMXCH JAeHer, a 3areMm
eute 30% ocrasmuxcsa. Ilocae aroro ocranocs 105 p. Ckonbko
OBLJIO AeHeT MepBOHAYANBHO?
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2.

IMocTpoit yrasl, ecau:
a) LBME ~ 68°; 6) ZCKP = 115°.

Haueprn tpeyrossuuk AKN takoit, urobet LA = 120°. Ha-
Mepb ¥ 3anMIIM IPajyCHbIe Mepbl OCTANbHBIX YIJIOB TPEYroib-
HUKA.

Jlyd OK penut npsmoii yroan DOS Ha aBa yraa Tak, 4TO yroJ
DOK cocrasasier 0,7 yraa DOS. Haiiau rpaayceyio Mepy yraa
KOS.

Paapeprytoiit yron AMF pasaenen nydom MC Ha apa yria
AMC w CMF. Haitam rpagycHble Mepbl 3THX YIJIOB, €CJIH Yroja
AMC BaBoe Goabuie yraa CMF,

W3 Bepmunnl passepuyroro yraa DK P npoBeieHb! ero GHcceK-
Tpuca KB n ayuy KM rak, uro ZBKM = 38°. Kakoit moxer
ObITH rpanycHas Mepa yraa DKM?

ITocTpoit yrasl, ecan:
a) LADF =~ 110°%; 6) LHON - 73°.

Hauepru Tpeyroabuuk BCF Takoii, urobet £ B = 105°. MamMeps
W BAMMIIH MPAJIYCHBIE MeDbl OCTAJILHBIX YIJIOB TPeYroJNbHHUKA.

JIyau AP pgeant npsamoii yron CAN uHa aBa yria Tak, 4TO yroJj
NAP cocrasasier 0,3 yraa CAN. Haitau rpagycHyo Mepy yria
PAC.

PaasepuyTteiit yron BOE pasgenen ayuyom OT Ha aBa yria
BOT u TOE. Haiiau rpagyCcHbIe MEpb! 9THX YIJIOB, €CJIH YIOj
BOT stpoe menswie yraa TOE.

M3 Bepmuubl passepHyroro yraa MNKR nmposeaeHsl ero 6me-
cexTpuca NB u ayu NP rak, uro £ BNP = 26°. Kakoit Mmoxxer
6wiTh rpaaycuan Mepa yrna MNP?
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B maraaune 240 Kr ¢ppykToB. 3a AeHb npoaaau 65% ¢GpyKTOB.
CKOJBKO KMJIOrpaMMoB (pYKTOB OCTANOCh?

Boiuuean: 2,66 : 3,8 - 0,81 - 0,12 + 0,0372.

Haiiau BBICOTY MPAMOYIrONBLHOrO napajenenunena, oomeM Ko-
Toporo pases 25,2 am’, anuea 3,5 Am u mupusa 16 cm.

CobeTBeHBas CKOpocTh Temioxona 24,5 KM/4, CKOpOCTb Teye-
Husa pexm 1,3 xm/u. Crayana tensoxon 0,4 4 misla 1o osepy,
a sareM 3,5 4 no pexke nporus Teyenus. Kakoit nyrs nmpouen
TEeNJ0XO0/ 3a BCe 9TO BpeMA?

IToctpoit yrast MOK u KOC, ecin ZMOK = 110°, ZKOC =
= 46°. Kaxko# moxer ObiTh rpagycHas mepa yraa COM?

B uucrepue 850 a1 monoka. 48% Monoka pasauiau B 6MAOHDLI.
CKONBKO JIMTPOB MOJIOKA OCTAJIOCh B LHUCTepHe?

Berumenu: 7,8 -0,26 - 2,32 : 2,9 + 0,672.

O6beM npsEMOYTOJBLHOrO napasienenunesa pases 1,35 M°, Bui-
cora 2,25 m u aauna 8 am. Haiiau ero mmupuHy.

Kartep nasia 3,5 4 no reyenuo pexu u 0,6 u no ozepy. Haiiau
nyTh, NPOMAEHHLIN KATEPOM 3a BCe ITO BpeMs, ecjau cobCcTBeH-
Hast cKopocTh Karepa 16,5 KM/4, a CKOPOCTHL TeUeHUSA DPeKH
2,1 XMm/u.

IToctpoit yravt ADN u NDB, ecniu LADN = 34°, ZNDB =
= 120°, Kakoi Moxer ObiTh r'pajlycHas Mepa yrua ADB?
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. Bwrumcau: 8,45 + (346 - 83,6) : 12,8.

. BeluMcam naomaxs NPAMOYrOALHMKA, €CJAM €ero IMHpHHA
1,9 am, a anuua sasoe Goablue,

. Karep men 3 4 npoTtuB TeYeHMs PEeKHM M 2 4 MO TEYCHHIO.
Kakoit nyrs npomesn karep 3a atu 5 4, ecam cobcrBeHHaAs
ckopocTh Katepa 18,6 KM/4, a CKOpPOCTH TeYEeHHS PEKH
1,3 xMm/u?

. Haueptn tpeyrossuuk MN@, B xoropom yronx MNQ paseHr

75°.

. B knacce 30 yuyenukon. OueHky «5» Ha IK3aMeHe NOJAYYHIAH
30% yuennkos. CKOJBKO YYEHHMKOB IOJYYMJIN Ha IK3aMeHe
narepku?

. Berumean: 6,35 + (359 - 63,8) : 14,4.

. Jlanna npamoyrosabHuka 12,6 cM, a mumMpuHa BTPOEe MeHbIIe.
Haitau nuowmaas 3Toro npsaMoyrojbHUKa.

. CoberBeHHas ckopocTh MoTOpHOM Joaxku 6,7 km/4. CropocTs
Teyenua pexku 1,2 km/4. Jloaka mna 2 4 NPOTHB TEYEHHUA H
2 u no revenuo peku. Kakoit nyrs npoumna MoropHas JOAKa
3a atu 4 u?

. Haweptu rpeyronsuuxk BDS, B xoropom yroa BSD pasenr
110°.

. Ilnomaas nons 120 ra. Tpaxkropucr sBcnaxan 70% mnonsa.
CKOZBKO reKTapos 3eMJH Bcrnaxan TpakTopuer?
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OueHovHble MaTepUAaJIbl 6 KiIacce

KOHTPOJIbHAS PABOTA No 1. BAPUAHT 1

Bapuanr 1

1. Haianu:
a) naubonbmnit obumit geaurens yucen 24 u 18;
6) HammeHnbluee obuee KpaTHoe yncesa 12 u 15.

2. Pa3anoxku Ha npocThie MHOXKUTENH uucao 546.

3. Kakywo umudpy MOXKHO 3anmMCATh BMECTO 3Be3J0YKH B HYHC]e
681*, yTobul OHO:
a) peamnocs Ha 9;
6) menmsoce Ha 5;
B) 6bL10 KpaTHO 67

4. Buinonuu aeitcTsuA:

a) 7T- 2,35+ 0,435;
6) 1.763 H 00086 i 0'34 i 16-

5. Haitam npousseaeHue uucen a ¥ b, ecau MX HauMeHbIuee 06-
mee kpatHoe pasno 420, a manbonpmmit obwmit Aeaurens pa-
seH 30.

KOHTPONIbHAS PABOTA Ne 1. BAPUAHT 2

Bapuanr 2

1. Haiigu:
a) Hauboapwmit obuuit geauTens unces 28 u 42;
6) maumerbwee obuee kpaTHoe wncesn 20 u 35.

2. Paanoxxu HA nMpocThie MHOXKHTENN yncao 510.

3. Kakyio uudpy MOMKHO 3anMCATh BMECTO 3BE3I0YKM B uMCie
497*, yTobn! OHO:
a) Aeamaoch Ha 3;
6) aexmaocs Ha 10;
B) 6uin10 KpaTHO 9?

4. Buinoasu peitcreus:

a) 9 - 8,46 + 0,535;
6) 2,867 : 0,094 + 0,31 - 15.

5. Haiiau nanmenbmee ofliee KpPaTHOe YHCEN m M N, €CAM MX
npousseaenne pasao 67 200, a naubonsmuit obmuit geauTens
pasen 40,
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'KOHTPOJ/IbHAS PABOTA No 2. BAPUAHT T

Bapuanr 1
1. Coxpatn: —

2. Bumosanu geicteusA:

3. 5 7

8) z+=—; 6) g-—:

Y Vs 12

3. Pemn ypasHenwe:

.) H - — H'
12 24’

4. B nepsbie CYyTKH TeNJIOX0A MpoLue = BCEro NnyTH, BO BTOpbIe
1
CYTKM — Ha o OyTH Gosbue, yem B nepenie. Kakyio qacts
BCEro MyTH TEIJIOXOA NMPOLUeS 3a ITH ABOE CYTOK?

5. Haitau yernipe apobu, Ka)kaan U3 KoTopeix 6oasiue s M MEeHb-

e Z.
9

6) 5,86m + 1,4m = 76,23.

20

KOHTPO/ILHAA PABOTA No 2. BAPUAHT 2

Bapuanr 2
1. Coxparn: o

2. Buinoauu peiicteus:
2,5, 17 _
gt 9 3
3. Pemm ypasHenue:

a)x-i--g-'
11 33’

4. B nepsuiit fens 3acesnn T

12

7

8 42 38-18
15' 56’ 90" 9.19°

11 3+1

B) 15 10 45

6) 6,28n — 2,8n = 36,54.

BCEro noJsi, BO BTOPOM AeHb 3ace-

1
ATM HA [T MONA MeHbIe, WeM B nepeniii. Kakyio wacts nons

3acesiJid 3a 9TH ABa AHA?

5. Haiiau wersipe apobu, Ka)xkaas U3 KoTopuix Goabue ; H MeHb"

me S.
7
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MATEMATUKA 6 KJTACC (YMK BUJTEHKUH).
KOHTPO/IbHAA PABOTA No 3. BAPUAHT 1

Bapuanr 1
1. Cpasuu umncna:
O B a1 2
VRt 9ntnp oL
2. Haiau 3HaYeHHEe BHIPAXKeHHA:
- 38, 13 e o
a) 8 3;. n) 5ﬁ + 112'
1 LI 8 _ab
6) 23 + 8’]’3. l') 7; 36.

3. Ha aBToMalIMHe NAAHMPOBANH NEPEBe3TH CHAYANA 3% T rpy-
3a, 4 NOTOM ewme 2% 7. Oanako nepeseanu ua 1% T MeHblIe,

yeMm npeanosaranu. CKOABKO BCEro TOHH rpys3a nepesesns Ha
apromMalumnne?

4. Pewmm ypasHenue:
8 7
a) x 21—s - 35. 6) 3,45 - (2,08 - k) = 6,21.

5. Ilpeacrass apobn g B BHAe cyMMBbl Tpex apobedt, y xamaoit
M3 KOTOPBIX YHCAKTEAbL pasen 1.

MATEMATUKA 6 KJTACC (YMK BUNTEHKHH).
KOHTPOJIbHASA PABOTA No 3. BAPUAHT 2

BapuanTt 2
1. CpaBau yucJa:
7 8. .7 37
a) Tha 5’ 6) 16 H 7 B) 36 u 0,72.

2. Haiiau 3HaYeHHe BbIPAXKEHHUA:

- 43 15 .59,
a) 7~ 455 B) 655 + 200

3 5

1 3
+ 1_; - - S
r) 58 3-—4

T 12

3. C omHOro OMBITHOrO y4acTkKa paccYuThIBaMM cobpaTh 8;15 T

NIUeHHIbI, & ¢ APyroro 4% 1. OpHako ¢ Hux cobpanu Ha
1.:. T nmueHHNs! 6onbuie. CKONBLKO TOHH MIIEeHHNB! cobpann ¢

3THX ABYX Y4YacTKOB?
4. Pewn ypaBHeHHe:

7 8. Sl i
8 y+ 435 =5 6) 2,65 (n-3,06) = 4.24.

5. Ilpexacrass npobs % B BHAE CYMMBI Tpex apobeit, y xaxxaoi
M3 KOTOPBIX YMCJAWTEJAb paBeH 1.
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MATEMATUKA 6 KJTACC (YMK BUJIEHKHH).
KOHTPOJIbHAA PABOTA No 4. BAPMAHT 2

Bapuanr 2

1. Haitau npoussejgenue:

5 i
3) n 9' ) 8; lﬁ'
1n.x. 2 .6
6) 2 33° ) 25 6;
8 4,
l) IE ll—l-,

. Brinoasu geicTeus:

5 5).
a) IE ' (6-33),
6) (6,3:1,4 - 2,05)-1,8.

e I'Inowb OMHOIO YYaCTKa 3EeMJAH 22 ra, a Apyroro —
B l— pasa Soase. Ha cxonbko rempon njouans nepsoro
y'mcm MeHbIlle ILIoIAaAX BTOporo?

. Ynpoctu Beipaykenue k — %k + %k M HANAH ero 3HaYeHue Nnpu
10
k zﬁ.

. B xmmre 240 crpanun. [losects sanumaer 60% kaury, a pac-

19
CKasnl — 2—‘ ocraTka. CKOMBKO CTPAHMI B KHHUIE 3aRMMAIOT

paccKasn?

MATEMATUKA 6 KJIACC (YMK BUJIEHKWH).
KOHTPOJIbHAS PABOTA No 4. BAPUAHT 1

Bapnanr 1

1. Haitgn nponasenenue:

3 5. 3. .1
DR T 3515
6.5, s
6)ﬁ ﬁ' A)l7 14.

3 il
» 2% e

. Bwinosuu geiicTeus:
5 4).
0 13 (7-2ﬁ).

6) (4,2:1,2 - 1,05) - 1,6.

. B oauu naker Hachinanu 2-3 KI [uieHa, a B Apyroi % aToro
xoamuyecrsa. Ha CKOABKO MeHbINe NMINEHA HACHINAJHM BO BTO-
po¥i maKeT, Yem B neppuiit?

. YnpocTH BhIpaXKeHue 43m m+ ll_fm M Haftau ero amave-

HHC IPH M =~ .
. 19

. B osomexpauunuue npusesnn 320 T osoweit. 75% mpusesen-

HBIX OBOIIeH COCTABJIAN KapTodens, a :—e OCTATKA — Kanycra.

CKOJIBKO TOHH KaNyCThi NPHBE3Iy B OBOLIeXpaHuIuie?
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MATEMATUKA 6 KJTACC. YMK BUJIEHKUH U A1P.
KOHTPOJIbHAS PABOTA Ne §

Bapmanr 1
1.

Brinonun geficTeune:

5.3. .5,
a)‘,;-a’ l‘) sz-gv
5,10, 12 |
6) 2 27 n) —13.6.

4.,2,
B) 45.23.

3a g Kr koH(per 3amatuan 15 p. Ckonbko crouT 1 Kr arux
KoH(per?

Pemy ypasHeHHe:
l .
a »
6) (3,1x + x) : 0,8 = 2,05.

7
8 y-py=4

¥V Cepexu u Iletu Bcero 69 mapok. ¥V Iletu Mapok B 1% pasa
Gonbie, yem y Cepexu. CKONBKO MAPOK y KaMX/JOTO M3 MAJIb-
YHKOB?

CpaBHu uucna p u k, ecan % yucaa p pasHst 35% uucna k
(umcna p 1 k He PABHBLI HYJIIO).

e e e e e

Bapuanr 2
1. Buinoanu geiicTBue:

4.5, 12,
a) 7°9° r) 48.13,
3.9, 15,
6)a°16' A)m.s.

1,1,
B) ?E .38'

2. 3a % Kr nevenbst sanaatuau 6 p. Ckoasko crout 1 Kr aToro
ne4yeHbA?
3. Pemm ypaBHeHHe:
8 i
a) x - ﬁx 4;,
6) (7,1y - ) : 0,6 = 3,05.

4. B pgBa ’xene3HOAOPOKHHIX Barosa mnorpysuaun 91 rt yrasa.
Bo BTOpoM BaroHe yrias OKasanoch B 1% pasa 6oapme. Cronnb-
KO YIJIfi HOTDYSHIM B K&XKAKI M3 9THX BATOHOBT

5. CpaBsuuM umcia m M n, ecnm % yucaa m pasaEsl 15% uncaa n
{uncra m u n He PaBHBL! HYJIO).
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MATEMATUKA 6 KNACC. YMK BUJTIEHKWUH W AP
KOHTPOJIbHAS PABOTA Ne 6

5.

l.

Bapuanr 1

. Haitan 3Hauenue BoipaXkeHus:

2
2,8 4. 121
8) 16,8. 6) 13 ’ B) 32 .
8 3

4
Pewu ypaBHeHHe y — 7y- 4,2.

Benaxanu g noan, 4yro cocramiao 210 ra. Kakosa rniaowaas

Bcero noasa?

3aachaneTHpoBaau 35% poporm, nmocse Yero OCTAJOCH 3aac-
¢daneTHpoBats eme 13 kM. Kakosa anuna sceit foporn?

0,9 or 20% wuncaa p pasusl 5,49. Haiiau yncio p.

_
Bapuaur 2

Haitian 3sHaYenHe BHIPDAXKeHUA:

1-
8.4, 5. 117
.) 20’4- 6) 2_‘-’ ') 11 .
15 5

Pemu ypasHenue x — %x - 3,6.

BaachansTHPOBAIK % Aoporu, 4To cocrasuiao 45 kM. Kaxosa

AnuHA BCeit aoporu?

Benaxanun 45% noxns, nocne 4ero OCTANOCH BCIAXATH elle
165 ra. Kakosa miomaas scero noana?

0,7 or 40% umucaa d pasum 2,94, Hafian wucxo d.
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MATEMATUKA 6 KNACC. YMK BUNEHKUH U AIP.
KOHTPOJIbHASA PABOTA No 7

Bapuanr 1

.18 = g2 .22
1. !’eumypanmmne:c.l5 37 '285'

2. AsroMo6mib nepBy0 4acThs OyTH npomen sa 2,8 4, a BTO-
pyo — 3a 1,2 4. Bo CKOJIbLKO pa3 MeHbLUe BpeMeHH H3pacxo-
AOBAHO HA BTOPYIO YACTh IYTH, YeM Ha nepByio? CKOJIbLKO nmpo-
[EeHTOB BCEro BPEMEHU ABMIKEHHA 3aTPAYCHO HA NEPBYIO YacTh
nytu?

3. B 8 kr xaprodena cogepxmurcs 1,4 xr kpaxmana. Cxoabko
KpaxmaJa copepxurca B 28 kr xapropena?

4. Tloe3x nyTs OT OQHON CTAHUHMM A0 APYro# mpowesa 3a 3,5 4
co cxopocteio 70 KM/49. C KaKo# CKOPOCTHIO AoskKeR Obia Gl
HMATH Noe3x, 4Tobnl mpoiTH aTOT NyTH 3a 4,9 u?

5. 40% or 30% uucna x pasxm 7,8. Haitau uucio x.

|
Bapuanar 2

2.,=31 .81
1. Pemn ypaBnenue 23 ‘Y 327 : 33.

2. TpyOy paspesanu Ha ase wacty anuso# 3,6 m u 4,4 M. Bo
CKOJIBKO pa3 mepsas 4acTh TPyOm kopoue Bropoit? Cxoabko
NPOUEHTOB AJMHL Bce#t TpyOhl cocTaBinser ANMHA NepBoi ee
yactTa?

3. M3 6 xr apuanOro cemenu noayvaercs 2,7 xr macaa. Ckoasko
MACJIA MOJYYHTCA M3 34 Kr ceMsH JbHA?

4. Tennoxoa mpoiies pacCTOAHHE MEXAY ABYMSA NMPHCTAHAMH CO
cropocTeio 40 xM/u 3a 4,5 4. C xakoii CKOpPOCTBIO HOJIXKEH
MATH TerJIoXox, 4robsl mMpolTH 3T0 paccTosAHKe 3a 3,6 4?

5. 60% or 40% umncaa y pasam 8,4. Hadau uncio y.
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MATEMATUKA 6 KNACC. YMK BUJTEHKUH U ZIP.
KOHTPOJIbHASA PABOTA Ne 8

Bapuaur 1

1.

Haiian anuHy OKpPY»KHOCTH, €CAM ee AuaMeTp paseH 25 cM.
Yueso n OKPYrax A0 AECATHIX.

Paccroanue mexay ABYMSA NMYHKTaMH Ha Kapre passo 3,8 cm.
Onpeseny paccrosHne MeXAy ITHMM NYHKTAMM Ha MECTHOC-
™, ecau macmrab kapre 1 : 100 000.

Haitau mromaas xpyra, pagnyce koroporo pases 6 M. Yucno n
OKPYIJIX A0 AeCATHIX.

Ilena ToBapa nonuaunace ¢ 42,5 p. no 37,4 p. Ha ckoneko
NPOLEHTOB NMOHM3MUNACh LieHa ToBapa?

IIpAaMOyronbHBIf 3eMenbHBIM yuacToK u3o0parkeH Ha IIaHe
B macmrabe 1 : 300. Kakopa naomaas 3eMeabHOr0 y4YacTKa,
eCJIM MJIOMmAAL ero usobparkenusa Ha niaade 18 cm?*?

Bapuanr 2

1.

Haliau aanmHy OKPYXXHOCTH, €cqiM ee guamerp pasen 15 am.
Yueno T OKPYrAM A0 AeCATHIX.

Paccrosnmue Mexay ABYMSA MYyHKTAMM Ha Kapre pasHo 8,2 cM.
Onpejenn paccTrosHue MeXAY ITHMH NYHKTAMH HA MECTHOC-
™4, ecau macwurab xaprer 1 : 10 000.

Haiiaun naowaas kpyra, paguyc koroporo paseH 8 cm. Yme-
JIO T OKPYTJIH A0 ACCATHIX.

Ilena ToBapa noumauaace ¢ 57,5 p. ao 48,3 p. Ha ckoaskxo
NPOUEHTOB MOHM3MJIACH LleHa ToBapa?

I[IpaMoyronbHbi# 3eMeNbHBIN y4acTOK M300pakeH Ha NJaHe
B macwrabe 1 : 400. Kakosa naowane 3eMenbHOro y4acTka,
ecay IUIOWaAL ero u3obparkenua Ha nuaxe 16 cm??

57



MATEMATUKA 6 KJTACC. YMK BUJIEHKWH W JIP.
KOHTPOJIbHAA PABOTA No 9

Bapuasr 1

1. Ormers Ha KoopAMHATHON npsMo# Touku A(-5), C(3), E(4,5),
K(-3), N(-0,5), S(6).
a) Kakue U3 TOYEK UMEIOT NPOTHBOINONOXKHbIE KOOPAHHATHI?
6) B xakyo TouKy nepeizer Touka C NnpH NnepeMelleHHH Mo
KOOpAMHATHON npaAMo#i Ha —8? Ha +37

2. CpaBHm yncna:

a) 2,8 u -2,5; B) —-g- u —%;

6) 4,1 u —4; romu -%.
3. Haiiqu 3HaveHue BhIPaYKeHUA:

8) l-6v7l .y '_3'2|:
6) 2,73| : |-2,1|;

2 5
PP [ N
%) 7| Ilu

4. Pewn ypaBHeHue:
a) —x = 3,T; B) |x| = 6.
6) -y = -12,5;

5. CKOJIBKO LleJIbIX pellleHuii uMeeT HepaBeHCTBO —18 < x < 174?

—

MATEMATUKA 6 KJTACC. YMK BUEHKWUH W 1P.
KOHTPOJIbHAS PABOTA Ne 10

Bapuanr 1

1. Brinonsn aeiicrsue:

a) 42 - 45; r) 17 - (-8);
6) -16 ~ 31; a) -3,7 - 2,6;
o g o3 il

B) —-15 + 18; e) 8+6'

2. Haiiam paccTossHHe MeXAY TOYKAMH KOOPAWHATHOM nmpaMon:
a) M(-13) n K(-7);
6) B(2,6) u T(-1,2).

3. Pewu ypasuenue:

5 3
-~ 2,8 = -1,0; — - ) —,

4. llena ToBapa nossicuiacs ¢ 84 p. ao 109,2 p. Ha ckoasko
NPOLEHTOB NOBLICKHIACH IleHa ToBapa?

5. Pemnu ypasuenwe |x — 3| = 6.
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MATEMATUKA 6 KJIACC. YMK BUEHKWUH W 1.
KOHTPOJIbHASI PABOTA Ne 11

Bapuanr 1

1. BuINOJHM YMHOMXeHME:

a) -8-12; 8) 0,8 - (-2,6);
A LI N
6) —-14 - (-11); r) -48 [ 21 )
2. Brinosnnu penenue:
a) 63 : (-21); B) -0,325: 1,3;
—04 » (=8} 78 . [ o8
6) —24 : (-6); r) 77.(97).

3. Peuun ypaBHeHUe:
a) 1,8y = -3,69;
6) x: (-2,3) = -4,6.

4. IlpeacraBb umcaa 1—75 M 3% B BHJe nepuoaAHyYecKHX apobeii.

Sanuuy npubiMMKEeHHbIe 3HAYEHHS JAHHBIX YMCeJ, OKPYIJIMB
nepuoaAuYecKHue Apobu A0 COTHIX.

5. CxoaBKO uennIX pelueHui uMeer HepaseHCTBo |x| < 647

MATEMATUKA 6 KJIACC (YMK BUJIEHKUH).
UTOrOBAA KOHTPOJIbHAA PABOTA. BAPUAHT 2

Bapuanr 2
1. Haiian 3HaYeHMe BHIpAXKEHNA
3 2
: 1S - 15,6 + 1.
42 14 15,6 + 1 3

2. Pewn ypaBHeHHe
1,4x + 14 = 0,6x + 0,4.

3. Iloctpoit orpesok BM, rae B(—1; 4), M(5; —2), n 3anumu Ko-
OPAMHATH! TOYEK MepeceyYeHUs ITOro OTPe3Ka ¢ OCAMH KOODAH-
HAT.

4. Pewn ¢ noMomIbI0 YypaBHeHHs 3azxauy. B wwxoae 671 yvenur,
npuvem desovex 6 1,2 pasa 6oavuse, wem Marbuuxo8. Cxoavko
0esouer u CKONbKO MANBYUKOS YNamcR 6 wKoae?

5. Tpaxropuct scnaxan 70% noas. Kakosa miomans nons, ecan
BcnaxaHo 56 ra?
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MYHUIUIIAJIBHOE BIOJXKETHOE OBIIEOBPA3OBATEJILHOE YUYPEXJIEHUE T'OPOJA UPKYTCKA
CPEJHSISI OBIIEOBPA3OBATEJIBHAS ITKOJIA C YIJTYBJIEHHBIM U3YYEHUEM OTAEJIBHBIX TIPEAMETOB Nel9
(MBOY r. Upkyrcka COL Ne19)

Yr1Bepxkaena kak coctaBHas yacte OOIT OO0
npukaszom aupexkropa MbOYVY r. Upkyrcka COLI Ne 19
01-10-129 ot 30.08.2023r.

Pabouas nporpamma
y4eOHOT0 Kypca «AJIreopa,
BXO/JISIIIETO B 00s3aTENbHYIO YacTh
yue6Horo mmana OO0 MBOY r. Upkyrcka COLI Ne 19

[IpenmertHas obnacts: MaTemaTuka u uHGOpMaTHUKa

Cpok peanu3zanuu nporpaMmmsl: 3 roja

CocraBurens nporpamMmmbl: MonyanoBa 3.A,
YUYUTEIb MATEMATUKH
MBOY r. Upkyrcka COLI Ne 19
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IlosicHuTeIbHAS 3aNIUCKA

[Iporpamma pa3paboTaHa B COOTBETCTBUHM C TpeOoBaHusMU DenepanbHOro
rOCYJapCTBEHHOI0 00pa30BaTENIbHOIO CTaHJapTa OCHOBHOrO 001mero oOpa3oBaHus,
denepanbHON 00pa30BaTEIBLHON MPOrPaMMO OCHOBHOT'O 00IIIero oOpa3oBaHus, C YIETOM
IUTAaHUPYEMBIX PE3YJIbTaTOB OCBOCHHSI OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO
obuiero oopazoBanuss MBOVY r. Upkyrcka COILl ¢ yriyOsieHHBIM U3y4€HUEM OTAEIbHBIX
npeametoB Ne 19,

Mecto npeaMera B y4eOHOM IIaHe: Y4YEOHBIH Kypc 00s3aTENbHOW 4YacTU y4eOHOIO
IUIaHA.

IIpenmerHas ob6a1acTb: MaTtemaTnka U H”HQOpMaTHUKa

YpoBeHb MOATOTOBKH Y4alIUXCsi: 0a30BbII

Anrebpa SBISETCS OAHUM W3 OTMOPHBIX KYpCOB OCHOBHOTO 00IIero oOpa3oBaHHS: OHA
o0ecrieynBaeT W3ydeHUE JPYrUX TUCIHIUIAH, KaK eCTECTBEHHO-HAYYHOTO, TaK |
T'YMaHUTapHOTO IUKIIOB, €€ OCBOCHHE HEOOXOAMMO JIA MPOJOJIKEHUs 00pa3oBaHUS U B
MOBCEAHEBHONW KM3HU. Pa3Butue y oOydarOmMXCs HAYYHBIX TMPEACTaBICHHA O
MPOUCXOXKIACHUN U CYIIHOCTH aireOpamdyeckux aOCTpaklui, Crnocode OoTpakeHus
MaTEeMaTUYECKOM HAyKOHl SBJIEHUH U TPOIECCOB B TPHUpPOJAE U OOIIEeCTBE, pOIH
MaTEMaTUYECKOTO MOJICJIMPOBAaHUS B HAyYHOM TMO3HAHHH M B MPAKTUKE CIIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS W KAUeCTB MBIIUIICHHUS, HEOOXOIUMBIX LIS
ajanTaiMd B COBpeMEHHOM IudpoBoM obmecTBe. M3yuenue anreOpsl oOecreunBacT
pa3BUTHE YyMEHHUS HaON0NaTh, CpPaBHUBATh, HAXOJWTh 3aKOHOMEPHOCTH, Tpedyer
KPUTUYHOCTHU MBINIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICUCTBHSI
U BBIBOJBI, (OpMyNIHpoBaTh YyTBepkaeHusa. OcBoeHHe Kypca aireOpbl oOecrnedyuBaceT
pa3BUTHE JIOTUYECKOTO MBIIIJICHUSI OOYYarONIMXCA: OHU HCIOJNB3YIOT JCIYKTUBHBIE U
WHIYKTHUBHBIC PACCYXACHHs, O0O0OOIIeHHEe U KOHKPETHU3alMio, a0CTparupoBaHHe U
anajoruto. OOydeHue anredOpe MpeanoyiaraeT 3HAYUTEIbHBIH O0BEM CaMOCTOSITEIBHOMN
JESITETFHOCTH OOYYaIOIIUXCS, TOATOMY CaMOCTOSTEIbHOE peIICHWe 3a7ad  SBISETCS
peanuzanueil 1eaTeIbHOCTHOTO TPUHIIUIIA 00YUYEHUSI.

[TpropuTeTHHIMU HEJASAMH O0YUEHUS anreOpe sIBISIIOTCS:

- ¢opMHUpOBaHHE IEHTPAJIbHBIX MaTEMaTUYECKHX IOHATHH, 00€CTICUMBAIOIINX
MPEEeMCTBEHHOCTh U IEPCIIEKTUBHOCTh MATEMATHYECKOTO 00pa30BaHusl 00YJarOIIUXCS;

- IOABCACHUC 06yqa10umxc;1 Ha JOCTYIIHOM IJisI HUX YPOBHC K OCO3HAHWIO B3aNMMOCBA3U
MAaTEMAaTHUKU U OKPYXKAOMIECro MUpa, MIOHUMaHUC MAaTEMATHKHU KaK YaCTH O6HI€I>'I KYJIbTYPbI
YEeJIOBCUECCTBA,

- pa3BUTHE MHTEJUJICKTyaJIbHBIX M  TBOPYECKMX CIOCOOHOCTEH  oOyuaromuxcs,
[TO3HABATEIIbHOM AaKTUBHOCTH, MCCIIENOBATEIBCKUX YMEHHM, KPUTHYHOCTH MBIIIJICHUS,
MHTEepeca K M3yYEHUI0 MaTeMaTuku; (GopMupoBaHue (YHKIMOHAIBHOM MaTeMaTHYECKOU
IPaMOTHOCTH: YMEHUS PACIO3HABATh MPOSBICHUS MaTEeMaTHUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peasIbHBIX >KMU3HEHHBIX CHUTYAIHsIX U NPU U3YUYEHUH JIPYTHX y4eOHBIX
MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (JOPMYITHPOBATh UX Ha SI3bIKE
MaTeMaTUKd W  CO3J4aBaTb  MATE€MaTUYCCKUE  MOJEIH, INPUMEHATH  OCBOCHHBIN
MaT€MaTHYEeCKUN  ammapar Ui pelleHHs  MPAKTUKO-OPUEHTUPOBAHHBIX  3a/ad,
MHTEPIIPETUPOBATH U OLICHUBATH IIOJyYECHHBIE PE3YIIbTATHI.
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HporpaMMa pacCUruTaHa Ha CJIICAYIOIICC KOJINYCCTBO YaCOB!

7 8 9
KJIacC | KJIacC | Kjacc
Kon-Bo yueOHBIX HEleb 34 34 34
Koi-Bo 4acoB B HeeII0 3um | 3u/H | 3u/H
KonugecTBO 4acoB B roj 102 102 102
HNTOI'O: 102 negean, 306 yacon

Y4eOHUKH U y4eOHBbIE TOCOOUSI:

Anrebpa, 7 knacc/aBT. FO.H. Makapsiues, H.I'. Munmiok, K.H. Hemkos, C.b. CyBoposa,
[Ipocsemienue;

Anrebpa, 8 kmacc /aBr. MakaperueB F0.H., Munmtox H.I'., Hemkor K.W. u ap./Ilox pen.
Tenskockoro C.A., [IpocsenieHue;

Anrebpa, 9 kmacc /aBr. MakaperueB 10.H., Munmtox H.I'., Hemkor K.HM. u ap./Ilox pen.
Tenskosckoro C.A., [IpocsenieHue;

HNunaktuueckue matepuansl no anredpe /aBrop JL.U. 3BaBuu, JI.B. Kysuenosa, C.b.
Cysoposa, [Ipocsemenue

I[Inannpyemblie pe3yJbTaThl 0CBOCHHSI Y4eOHOI0 Kypca

JIMYHOCTHBIE PE3YJIBbTATBI

JInyHOCTHBIE  Ppe3yJbTaThbl OCBOEHUS NIPOrpaMMbl  y4eOHOro Kypca  «Anredpa»
XapaKTEepU3YIOTCS:

1) mnaTpHOTHYECKOE BOCTIMTAHME:

NPOSBICHUEM HHTEpEca K TMPOLUIOMY M HACTOAIIEMY POCCUUWCKOW MAaTEMaTHKH,
LIEHHOCTHBIM OTHOLIEHHEM K JIOCTHXKEHUAM POCCUMUCKUX MAaTEMaTUKOB U POCCHUMCKOMN
MAaTEeMaTUYE€CKOM IIIKOJbI, K HCIOJb30BAHUIO ATUX JOCTWKEHUW B JPYrUX HAyKax H
MPUKIAIHBIX chepax;

2) rpa:kIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIHTAHME:

TOTOBHOCTBIO K BBITIOJIHCHUIO OO0S3aHHOCTEH TpaKJaHWHA M pealu3alldd ero Ipas,
MPEICTaBIICHUEM O MAaTEMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3NMYHBIX CTPYKTYD,
SIBIICHUU, TIPOIEAYP TPAXKIaHCKOT0 001IecTBa (HarmpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXIEHHIO JTHYECKHX TMpoOJieM, CBS3aHHBIX C MPAKTHUYECKUM TPUMECHEHHEM
JNOCTMKEHUN HAyKH, OCO3HAaHUEM BAXXHOCTH MOPAIBbHO-3TUYECKUX IPUHIUIIOB B
JESATEIbHOCTU YYEHOTO;

3) Tpy/10BO€E BOCIIHTAHHE:
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YCTAaHOBKOW Ha aKTHMBHOE YYacTHE B PEIICHUM MPAKTHUYECKUX 3a]ad MaTeMaTHYeCKOM
HaIpaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEMaTHYECKOTO 00pa3oBaHMs Ha TMPOTHKECHUH
BCEU KU3HU I YCIIEITHON TPOo(dheCCHOHAIBHOMN JAESITEILHOCTH M Pa3BUTHEM HEOOXOIMMBIX
YMEHUH, OCO3HAHHBIM BBIOOPDOM ¥ TIOCTPOCHHEM WHJWBHIYAIBHOH TPAacKTOPUU
o0pa30BaHUsl M >KU3HCHHBIX IUTAHOB C YYETOM JIMYHBIX WHTEPECOB W OOIIECTBEHHBIX
noTpeOHOCTEH;

4) 3cTeTH4YecKoe BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY M JCTETHYECKOMY BOCIPHUATHIO MAaTeMaTHYECKUX
00OBEKTOB, 3aJay, pEUICHUN, PpPACCYKICHUM, YMEHUIO BHUACTh MaTEeMaTHUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO TMIO3HAHMS

OpUEHTAlMel B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4yHBIX NpEJCTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJLI U OOIIECTBA, MOHUMAaHHUEM
MaTEeMaTUYECKOM HayKu KakK c(epbl YEIOBEUECKOH NeATEIbHOCTH, 3TANOB €€ pa3BUTHUS U
3HQUMMOCTH JUISl PAa3BUTHsS LHUBWIM3ALHAH, OBJIAJACHUEM SI3BIKOM MAaTEMaTUKH U
MaTeMaTHUYECKON KYJIbTYPOUM KAaK CPEICTBOM IO3HAHUS MHUPA, OBJIAJCHUEM IPOCTEHUIINMU
HaBBIKAMH UCCIIEIOBATEIBCKON JAESATEIBHOCTH;

6) ¢pusnueckoe BocnuTanne, GopMHUPOBaAHHUE KYJIbTYPhI 310POBbSI 1 YMOIMOHAIHLHOTO
0J1aronmoJTyumsi:

TOTOBHOCTBIO IPUMECHSITh MAaTEMaTHUCCKHE 3HAHUSI B HHTEPECaX CBOETO 3JI0POBbS, BEACHHMSI
3I0pOBOT0 00pa3a >XKU3HU (3J0POBOEC MHUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTJIbIXa, peryisipHas (pu3uveckas akTUBHOCTb), CHOPMUPOBAHHOCTHIO HABBIKA pedIieKCcHH,
MIPU3HAHUEM CBOETO MpaBa Ha OMUOKY U TAKOTO K€ MpaBa APYroro 4eIoBeKa;

7) IKOJIOTHYECKO€E BOCTINTAHME:

OpHEHTAIlMell Ha MPUMEHEHHE MaTeMaTHMUeCKHX 3HAHWM s pelieHus 3a7ad B 00JacTH
COXPAaHHOCTH OKPY>KAIOIIEH Cpelibl, TUIAHUPOBAHUS MOCTYNKOB M OLIEHKA UX BO3MOKHBIX
MOCJIEACTBUN  JUIsl  OKpY’Karolled cpebl, OCO3HAHMEM TIJ100albHOrO  Xapakrepa
AKOJIOTHYECKHX MPOOJIEM U MyTeH UX PelIeHUs;

8) aganTanus K H3MEHSIIOIIUMCS YCJIOBUAM COIHAIBLHOI U MPUPOIHOI cpebl:

TOTOBHOCTBIO K JICMCTBHUSIM B YCJIIOBUSAX HEONPEACIEHHOCTH, ITOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JESATEIbHOCTh, B TOM YHCJIE YMEHHE YYUTHCS Yy
IpYTUX JIOJieH, MpUOOpeTaTh B COBMECTHOW JACSATEIHHOCTH HOBBIE 3HAHUS, HAaBBIKH W
KOMIIETECHIIMHU U3 OMbITAa APYTHUX;

HEO0OXOUMOCTEI0O B (DOPMUPOBAHUU HOBBIX 3HAHWM, B TOM 4HCiIEe (HOPMYIUPOBATH UJEH,
MOHSTHS, TUTIOTE3bl 00 0O0BEKTaX U SBJICHUSIX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATH
nedUIUTh COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IIIAHUPOBATHh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIHIO, BOCIPHHUMATEH CTPECCOBYIO CUTYAIIUIO
KaK BBI30B, TPEOYIOIIUN KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIE PEUICHUS U AeHCTBUS,
(bopMyIMpPOBaTh U OLIEHUBATH PUCKH U TIOCIEICTBUS, (OPMHUPOBATH OTIBIT.
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METAIIPEJMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIE YYeOHbIE 1eHCTBUSA
Ba3oBble Jjornueckue AelicTBUA:

e BBIBIIATH U XapaKT€PU30BATh CYIIECTBEHHBIE IPU3HAKN MATEMATHUYECKUX OOBEKTOB,
HOHATUHN, OTHOIIEHUN MEXy NOHATUAMH, (OPMYIHPOBATh ONpEESICHUs TOHATHH,
yCTaHaBIMBAaTh CYIIECTBEHHbI MpPU3HAK KJIAaCCU(PUKALMKM, OCHOBAaHUSA JJIs
0000111eHUsI U CPaBHEHMS], KPUTEPUH MPOBOJAUMOIO aHAIN3a;

e BOCIpPUHHUMATh, POPMYJIUPOBATh U MPEOOPA30BBIBAThH CYKICHUS: YTBEPAUTEIbHbBIE U
OTpHLIaTEeNIbHbIE, €MHUYHBIE, YACTHBIE 1 00IIUE, YCIOBHBIE;

e BBIBIITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTUBOPEYHS B
(dakTax, NaHHBIX, HAOMIOJCHMSX M YTBEP)KIEHUSX, Mpeajaratb KpUTEpPUU IS
BBISIBJIICHUS 3aKOHOMEPHOCTEH U ITPOTUBOPEUHNI;

e JIeNIaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aK/IIOUEHUH 110 aHAJIOTUH;

e pa3duparh JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPXKACHUN (TIpsMble U OT
MPOTUBHOTO),  MPOBOJUTH  CAMOCTOSITEIbHO  HECJOXKHBIE  JOKa3aTelabCTBa
MaTeMaTU4YecKuX (aKTOB, BBICTPAMBATh apTyMEHTAIMIO, MPUBOAUTH MPUMEPHI H
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATh cHOCOO pelleHus ydeOHOM 3amauu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelIeHus, BBIOMpaTh Haubosee NoAX0IAIUHN ¢ Y4ETOM CaMOCTOSITENIbHO BbIACIEHHBIX
KPUTEPUEB).

Ba3oBrIe ncciieqoBarTe/ibCKUe TeiCTBHUA .

e HCIOJNB30BaTh BOMPOCHl KAk HMCCIENOBATEIbCKUNA HHCTPYMEHT  IO3HAHUSA,
dbopMynupoBaTh  BONPOCH,  (UKCHUpPYIOIIUME  MPOTUBOpEYHE,  MPodIEeMYy,
CaMOCTOSITEIPHO yCTaHAaBJIMBaTh HMCKOMOE W JIaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIUIO, MHEHUE;

e MPOBOJUTH MO CAMOCTOSITEILHO COCTaBJICHHOMY IUIAHY HECIOXKHBIA 3KCIIEPUMEHT,
HEOOJIBIIIOE KCCICOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTrO
00BEeKTa, 3aBUCUMOCTEN O0OBEKTOB MEXKTY COOOI;

e  CaMOCTOSTENHHO (OpMyIHUpOBaTh OOOOIIEHHS U BBIBOJABI IO pe3yJbTaTam
NpOBEIEHHOTO  HAOMIOACHUS,  WCCIEAOBaHMSA,  OICHHMBAaTh  JOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000IIECHNUH;

e JIPOTHO3HUPOBATH BO3MOXXHOC pPa3sBUTHUC mponecca, a TaK¥XE BBIIBUI'aTb
MPCAIMOJIOKCHHUA O €T0 Pa3BUTUH B HOBBIX YCIIOBUAX.

PabGora ¢ undopmanueii:
e BBIABIIATH HEJJOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIINH, JAaHHBIX, HEOOXOUMBIX

JUISL PELIEHUS 33/1a4H;
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[ BBI6I/IpaTB, AHAJIIM3UPOBATh, CUCTCMATU3UPOBATL U HHTCPIIPECTUPOBATDH PIH(i)OpMaHI/IIO
Pa3JIMIHbIX BUIOB U q)OpM MpCaCTaBJIICHUA,

e BbIOMpaTh (QopMy MpeAcTaBiIeHUS HHPOPMAIMU U WLIIOCTPUPOBATH pPEIIaeMble
3a/1aud CX€MaMH, TuarpaMMaMi, WHOU rpauKoi U UX KOMOWHALIUSIMU;

e OLEHUBATH HAJIEKHOCTHh MHPOPMALIUU 110 KPUTEPUSM, NIPEUIOKEHHBIM YUUTEIIEM HIIN
c(OpMYJIHPOBAHHBIM CAMOCTOSATEIBHO.

KoMmyHHKaTHBHBbIE YHUBeEpPCcadbHbIE Y4eOHbIe JelCTBHA:

e BOCIPUHUMATh U (OPMYIHPOBATH CYXkJACHUS B COOTBETCTBUU C YCIOBUSAMH U LIETSAMU
o0IIeHus1, SICHO, TOYHO, IPaMOTHO BBIPAXXAaTh CBOIO TOYKY 3PEHHsS B YCTHBIX U
IIICBMEHHBIX TEKCTAaX, JaBaTh IIOSCHEHHUs II0 XOAY PpCLICHUS  3a1add,
KOMMEHTHPOBATh IIOJIYYEHHBIN pPE3yJIbTaT;

e B XOJe OOCYXIEHHUS 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOIeMBbl, pelliaeMoi 3aa4u, BbICKa3bIBaTh UICH, HAIICIICHHBIC HA TMIOUCK PEIICHMUS],
COTIOCTABJIATh CBOM CYXACHHUS C CYXACHHSIMH JPYTHMX YYaCTHUKOB JUAJora,
oOHapy>KuBaTh pa3iHuMe€ ¥ CXOJACTBO TIO3UIUMH, B KOPpEKTHOW (dopme
(GbopMynUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,

e TPEACTABILATH pE3YyJbTATHl PELUICHMUS 3aJa4yd, OJKCIEPUMEHTa, HCCIEAOBaHUs,
MPOEKTa, CaMOCTOSITENbHO BBIOMpaTh (opMaT BHICTYIUIEHUS C Y4€TOM 3aaad
MPE3eHTALMU U OCOOCHHOCTEN ayTUTOPHH;

e TIOHMMATh U UCMOJIB30BATh NPEUMYIIECTBA KOMAaHAHON U MHAWBUIYaJIbHOU PaOOTHI
MU pelIeHUH Y4eOHbIX MaTeMaTHYECKUX 3a/1a4;

e TIPUHHMATh L€Jdb COBMECTHOH JESATENbHOCTH, IUJIAHUPOBATH OPIraHU3ALHUIO
COBMECTHOM paboThl, pacupelnessTh BHAbI paboT, J1OrOBapUBAThCA, OOCYXIATh
MPOIIECC M pe3yJIbTaT padoThl, 0000IIaTh MHEHUS HECKOJIBKUX JIFOJICH;

e y4acTBOBaThb B TIPyHNoBbIX (opmax paboThl (0OCYXkAeHHs, OOMEH MHEHUSMH,
MO3TOBBIE IITYPMBI U JAPYTHUE), BHIOJHATH CBOIO YacTh PabOThI U KOOPAMHHUPOBATH
CBOM JICHCTBUS C APYTUMHU WIEHAMHU KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIaJa B
o0l  MmpoayKT MO  KpUTEpHUSM,  CPOPMYJIHUPOBAHHBIM  YYACTHUKAMHU
B3aMMOJICUCTBUS.

PeryasiTuBHbIe YHUBepPCAJbHbIe yUeOHbIe 1elCTBUS
Camoopranuszanms:

e CaMOCTOSTEJIBHO COCTABJISITh IUIAH, AJITOPUTM PELIEHUS 3a7add (WM €ro 4acTh),
BBIOMpATh CMOCOO pemieHus ¢ y4€TOM HMEIOIIMXCS PECYpCcOB M COOCTBEHHBIX
BO3MOKHOCTEM, ApryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C yUETOM
HOBOM HH(OpMaUH.

C&MOKOHTpOJ’Ib, 3MOIMOHAJIbHBIN NHTEJJIEKT:

e BJAJAETh CIIOCOOAMU CAMOMPOBEPKH, CAMOKOHTPOJIS ITPOIIECCa U Pe3yiibTaTa pelieHus
MaTeMaTHUYEeCKOM 3a/1auu;
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e IIPEABUJAETH TPYIAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTH IIPY PELLICHUH 3a/1a4U, BHOCUTD
KOPPEKTUBBI B IEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, HAMIEHHBIX OIINOOK,
BBISIBJIEHHBIX TPYIHOCTEM;

e OILICHUBaTh COOTBETCTBUE pe3yJibTaTa JACSATEIbHOCTH IIOCTABICHHOW IIENIH U
YCJIOBUSIM, OOBSICHATH MPUYUHBI JOCTHKEHUS WJIM HEJOCTHKEHUS 1IEJIM, HAXOJUTh
OIMOKY, aBaTh OILICHKY NMPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATBI

K xonmy oOydyenus B 7 Kjacce OOy4yaroluics TMOJYYUT CIEAYIOIIHUE MpeIMETHbIC
pE3yNbTATHI:

Yuciaa 1 BLIYUCIEHUS

BBIHOHHHTB, Co4YCTasd YCTHBIC W IITMCbMCHHBIC HpI/IéMBI, apI/I(l)MCTI/I‘-IeCKI/Ie JICUCTBUS C
pairoOHaJIbHBIMHA YUCJIaMH.

HaxonuTe 3HaueHHs YHCIIOBBIX BBIPAXKEHHH, MPUMEHITh pa3HOOOpa3Hble CHOCOOBI M
NpUEMBI BBIUMCICHUS 3HAYEHHM IPOOHBIX BBIPAXKEHHH, COAEpKaIIMX OOBIKHOBEHHBIE U
JeCATUYHBIE IPOOH.

[TepexonuTh OT OMHON (OPMBI 3alUCH YHCEN K APYroi (MpeoOpa3oBHIBATH JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSATUYHYIO, B YACTHOCTH B OECKOHECUYHYIO
JECATUYHYIO APOOb).

CpaBHMBATH U yHOPAI0YMBATh PALlOHAIBHBIE YHUCIIA.
OKpyrJTh 4ynca.

BBINOAHATE NPUKUAKY M OLEHKY pE3yJIbTaTa BBIUMCICHUW, OLEHKY 3HAYEHUN YHMCIIOBBIX
BBIpa)KCHUI. BBITTOIHATE AEMCTBUS CO CTENEHSIMH C HATYpaJbHBIMU ITOKA3aTEISIMU.

HpI/IMCHSITB IMPHU3HAKKU ACTIMMOCTH, PA3JIOKCHUC HA MHOXHUTCIIN HATYPAJIbHBIX YUCCII.

Pemlate NpakTUKO-OPUEHTUPOBAHHBIE 3a/aud, CBSA3aHHBIE C OTHOIIEHWEM BEJIMYUH,
MIPONOPLMOHATIBHOCTBIO BEJIMYMH, IPOLIEHTAMHU, HHTEPIIPETUPOBATh PE3YJIbTAThl PEIICHUS
3a7a4 ¢ y4ETOM OrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAeMbIX OOBEKTOB.

AJiredpanyeckue BbIPAKEHUA

Hcnonp30BaTh anredpandeckyro TEpPMUHOJIOTHIO M CUMBOJIUKY, IPUMEHSTH €€ B MPOLEcce
OCBOEHHSI y4eOHOTO MaTepuraia.

HaXOZ[I/ITB 3HA4YCHUA 6yKBeHHLIX BI)Ipa)KeHI/Iﬁ IIPpHU 3aJIaHHBIX 3HAYCHUAX IICPECMCHHDbIX.

Brimonssate npeoOpa3oBaHus 1€I0T0 BBIPAXKEHHUS B MHOTOYJICH IMPUBEACHHEM MOJO00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONHATE yMHOXXEHHE OJHOYJIEHA HAa MHOIOYWIEH M MHOIOYJI€Ha Ha MHOTOYJIEH,
MPUMEHATH (POPMYIIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.
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OCyIecTBIATh Pa3jIOKEHUE MHOIOWICHOB HA MHOMKUTEIM C IOMOIIBIO BBIHECEHMS 3a
CKOOKM OOILIEro MHOXUTENs, TPYINIUPOBKU CJaraeMblx, IpUMEHEHHsS (QopMyI
COKpAILEHHOTO YMHOXXECHHUS.

HpI/IMCHﬂTB Hp606pa30BaHI/IH MHOTOYWICHOB I pCHICHUSA PA3JINYHBIX 3aa4 U3 MAaTCMATHKU,
CMCIKHBIX IMPEAMETOB, U3 peanLHoﬁ IMPAaKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HAaTypalbHBIMU MOKA3aTEJSIMH Ul IPeoOpa3oBaHUs
BBIPAXKEHUM.

ypaBHeHl/Iﬂ H HEPaBEHCTBa

Pemats nuHeiiHble ypaBHEHHUS C OJAHOW TEPEMEHHOM, MPUMEHss MpaBuUiia mepexoja OT
MCXOJTHOTO ypaBHEHUs K PaBHOCUIBLHOMY emy. IIpoBepsiTh, SIBISI€TCS JTU YHCIO KOPHEM
ypaBHEHUS.

[IpumensTs rpaduyeckre METOo bl MPU PELLIEHUHU JIMHEWHBIX YPABHEHUH U UX CHCTEM.

[TonOupars mpuMephl Nap YKCcel, SABJISIOMINXCS PEIIEHHEM JIMHEMHOTO YpaBHEHUS C ABYMS
IIEPEMEHHBIMU.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpauK JUHEHHOTrO YypaBHEHHUS C JABYMs
NEePEMEHHBIMU, MOJIb3YsICh IpauKOM, IPUBOJUTH IPUMEPHI PEILICHUS YPABHEHUSI.

Pemate cucTemMbl NBYX JIMHEHHBIX YpaBHEHUH C JIBYMsI NIEPEMEHHBIMH, B TOM 4YHCIIE
rpauIeCKy.

CocraBnaTh U pemniarh JUHEWHOE ypaBHEHUE WM CHUCTEMY JIMHEHHBIX YpaBHEHUW IO
YCJIOBUIO 3aJ]a4l, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33/1a4M MOJIYYEHHbIN
pe3ymbTar.

DOyHKUNHA

N3o0paxaTs Ha KOOPAUHATHON MPSIMOM TOUKHU, COOTBETCTBYIOIINE 3aJaHHBIM KOOPAUHATAM,
Jy4YU, OTPE3KHU, UHTEPBAJIbI, 3aMIMCHIBATH YUCIIOBBIE TPOMEKYTKH Ha anreOpandeckoM si3bIKe.

OTtmedaTh B KOOPJIWHATHOW ITUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAWHATAM, CTPOHTH
rpaduku muHerHbIX QyHKIM. CTpouTth rpaduk GyHKIUN y = [X|.

OnuceiBaTh ¢ TOMONIBIO GYHKITUN U3BECTHBIC 3aBUCUMOCTH MEX]y BEIIMYUHAMU: CKOPOCTh,
BpeMsi, PACCTOSIHHE, 1[€HA, KOJUYECTBO, CTOUMOCTh, IMPOU3BOJIUTEIBLHOCTD, BPEMs, 00BbEM
paboTHL.

HaxoauTe 3HaueHne QyHKIMH 110 3HaYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii cnoco® mpeacTaBiIeHUS W aHaidu3a WH(OpMaIUH, U3BIEKATH U
MHTEPIPETUPOBATH HHPOPMALIKIO U3 IPa(UKOB PEaTbHBIX MMPOLIECCOB U 3aBUCUMOCTEH.

K xoHmy oOydyenus B 8 kiacce oOyyaromuiicss MOJNY4YUT CIEAYIOIIME MpeIMETHbIE
pEe3yAbTaTHI:

Yucia v BLIYUCTICHUA
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Hcrnonp30BaTh HaydalbHBIE IPENCTABICHUS O MHOXECTBE ACHCTBUTENIBHBIX YHUCEN JUIS
CpaBHEHUS, OKPYIJIEHUS M BBIYHUCICHUN, U300paXkaTh JEHCTBUTEIbHBIC YNCIIa TOUKAMHU Ha
KOOPAMHATHOU MPSAMOM.

[IpumeHsATh NOHATHE apU(PMETUUECKOTO KBAIPATHOI'O KOPHSI, HAXOIUTh KBAaJPATHBIE KOPHH,
UCIOJIb3Ys NPH HEOOXOJMMOCTH KaJIbKYJSTOP, BBINOJIHATH NMPeoOpa3oBaHUs BbIPAKEHUH,
COZIepKaIUX KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OOJIBIIUX M MajbIX YHCET C TMOMOIIBI0 JCCATHYHBIX JpobOei u
creneHelt yucna 10.

Aﬂreﬁpanqecmle BbIPpaKCHUSA

HpI/IMeHHTL IIOHATHUC CTCIICHH C NOCJIbIM IIOKAa3aTCJICM, BbIIIOJIHATH Hp606paSOBaHI/ISI
Bpra)KeHHﬁ, coacpKamMnX CTCIICHU C IECJIbBIM IMOKA3aTCIICM.

BrINOTHATE TOXIECTBEHHBIE MPEOOpPa30BAHUS pAllMOHATBHBIX BBIPAXXEHUNW HA OCHOBE
MpaBUJI ACHCTBUI HAJl MHOTOUYJICHAMHU U alTeOpandyecKuMu APOOsSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIEH HA MHOKHUTEIH.,

[IpumensaTh peoOpa3oBaHus BHIPAKEHUN [Tl PEILICHUs pa3IMYHbIX 3a/1a4 U3 MAaTEMATHUKH,
CMEXHBIX IIPEIMETOB, U3 PEaJIbHON IIPAKTUKH.

YpaBHeHm{ H HEPpaABCHCTBaA

Pemate nuHelHbIE, KBaApaTHbIE YPABHEHUS U PAllMOHAJIBHBIE YPaBHEHUS, CBOJAIIMECS K
HHUM, CUCTEMBI JIByX YPABHEHUU C IByMs [IEPEMEHHBIMH.

[IpoBOaUTH ITPOCTEUIIINE UCCIIECIOBAHUS YPABHEHUM U CUCTEM YpPaBHEHHU, B TOM YHUCIE C
MPUMEHEHHEM TpauUecKux MpeAcTaBieHUuN (yCTaHABIMBATh, UMEET JU ypaBHEHUE WIIU
CHUCTEMa ypaBHEHUN pEIIeHUs, €CJIU UMEET, TO CKOJIBKO, U PoYee).

[lepexoauth OT clIOBECHOW (QOPMYIHUPOBKU 3aJauyu K e€ aireOpandyeckoil MoJenu c
MIOMOIIBIO COCTAaBJICHMS] YpPaBHEHUS WIM CHCTEMbl YpPaBHEHUM, WHTEPIPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 3aJ1a4y IIOJIy4YEHHBIN PE3yJIbTaT.

[IpuMeHATH CBOMCTBA YHMCIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLICHKH, PELIATh JIMHEHHbIE
HEPaBEHCTBA C OJTHOM NMEPEMEHHON M MX CHUCTEMBI, JaBaTh IrpadUUYECKYI0 WILTIOCTPALIUIO
MHO’KECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[ToHnMaTh ¥ UCTIOJIL30BATh (PYHKITMOHAJILHBIC TIOHATHS M SI3bIK (TEPMHUHBI, CHMBOJIMYCCKHE
0003HaYeHMs), ONPEACNATh 3HAYCHHE (YHKIMU IO 3HAYCHHUIO apryMEHTa, OMPEeNsTh
CBOICTBa QYHKITUU 1O €€ TpaduKy.

CtpouTts rpaduku 31eMeHTapHbIX (QYHKIMHA BHIA:

y=k/x, y =x2, y = x3,y = |x|, y = VX, OnmHCBIBaTb CBOICTBA YHCIOBOH (YHKIHH MO €&
rpaduky.

K koHmy oOydeHus B 9 kiacce oOyyaroluiics MOJYYHUT CIEAYIOIINUE IPEAMETHbBIE
pe3yJbTaThl:
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Yuciaa 1 BIYUCTIEHUS
CpaBHI/IBaTI) " YIIOpAA0YHUBATHL PAllMOHAJIBHBIC U UPPATUOHAJIBHBIC YHCJIA.

BreinonHaTe apI/I(l)MeTI/I‘IeCKI/Ie JICUCTBUS C PpalduOHAJIBHBIMUA YHCJIIaMH, COUCTasA YCTHBIC U
IMMCHbMCHHBIC HpI/IéMLI, BBIIIOJIHATH BBIYUCIICHUA C UPPATUOHAJIBbHBIMHU YU CIIAMH.

Haxoagutps 3HaueHHUs CTENEHEH C LEJBIMHM MOKA3aTeIsIMU U KOpHeﬁ, BBIYUCIIATH 3HAYCHUA
YHUCJIIOBBIX BBIp&)I(CHI/II;'I.

OprrJ'ISITB I[CﬁCTBPITCJ'IBHBIG YucCiia, BBIIOJHATH TMPUKUIAKY PpE3yiibTaTa BBI‘IHCJICHHﬁ,
OICHKY YHCJIOBBIX BBIpa)KCHI/If/'I.

YpaBHeHHsI 1 HEPABEHCTBA

Pemate nuHeitHbIe 1 KBaIpaTHBIC YpaBHEHUS, YPaBHEHUS, CBOSIINECS K HUM, TPOCTEHIIINE
IpOOHO-pAallMOHATbHBIE YPABHEHHUS.

Pemate cuctempl IByX JMHEHHBIX YPaBHEHHMM C JABYMS NIEPEMEHHBIMH U CHCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABJISICTCS JTMHEHHBIM.

Pemath TekcToBble 3ajaun  anreOpanvyeckuM CrocoOOM € TIOMOIIBIO COCTaBIICHUS
YPaBHEHHUS UJTU CUCTEMBI JBYX YPAaBHEHUU C ABYMsI IEPEMEHHBIMH.

IIpoBoauTE NpOCTEHIINE UCCIENOBAaHUS YPABHEHU U CUCTEM YPABHEHHUH, B TOM YHUCIE C
MpUMEHEHHEM TpaduUecKuX NpeACTaBICHUN (yCTaHABIMBAaTh, UMEET JU ypaBHEHUE WU
CUCTeMa ypaBHEHUH pelleHus], €ClId UMEET, TO CKOJIbKO, U ITpOYee).

Pemiate nuHelHbIE HEPaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBa, M300pa)kaTh pEIICHUE
HEPABEHCTB Ha YKMCIIOBOM MPSMOM, 3aMUChIBATh PEIICHUE C TOMOUIBI0 CUMBOJIOB.

Pemiath cucTeMbl JIMHEITHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOIINE KBAIPATHOE
HEPABEHCTBO, HW300pa)kaTh pEIIEHUE CHUCTEeMbl HEPABEHCTB HA YHUCJIOBON TMPSIMOMH,
3aMUCHIBATh PEIICHUE C TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpABEHCTBA IPU PELICHUH PA3JIUYHBIX 3a]1a4.
DOyHKUNHA

Pacno3naBath GyHKIMM M3y4eHHBIX BUAOB. [l0Ka3bIBaTh CXEMAaTHUYECKH PACIIONIOKEHUE Ha
KOOPJMHATHOU IJIOCKOCTH rpaduxos byHKIUH
Buga: Y =kx, y =kx+ b,y =kix,y =ax2 + bx + ¢,y =x3,y= Vx,y = |x|, B 3aBucEMOCTH
OT 3HAYCHUH KO3(PPHUIIMEHTOB, ONHCHIBATH CBOMCTBA (PYHKIIUH.

Crpouth M u300pakaTh CXEMaTHYECKH TpapUKU KBAIPATUYHBIX (YHKIHUN, OMHCHIBATH
CBOWCTBa KBaJPAaTUIHBIX (HYHKIIHH MO UX TpaduKaMm.

PacrioznaBath kBapaTUYHYIO QYHKIHMIO IO (popmyJie, MPUBOAUTH MPUMEPHI KBAAPATUUHBIX
GyHKIUN U3 peaibHOM )KU3HU, PU3UKH, TEOMETPHUHU.

YucyoBble MOCTIET0BATEILHOCTH H IPOrpeccCuu

PacnioznaBath apupMeTHYecKyr0 U reOMETPUUYECKYIO0 MPOTPECCHH MPHU Pa3HbIX CHocobax
3aJlaHusl.
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BbINONHATE BBIUMCIEHUS C HMCMOJIb30BaHUEM (QOpMYN n-ro ujeHa apupMeTHYecKorl u
TreOMETPUYECKON MPOrPECCHIA, CyMMBI TIEPBBIX N YICHOB.

I/I306pa)KaTI) YICHEI ITOCJICA0BATCIIBHOCTH TOYKaAMH Ha KOOp,IIPIHﬂTHOfI IIJIOCKOCTH.

Pemate 3aaun, cBsi3aHHbIE C YHCIOBBIMH MOCJIEI0BATEILHOCTIMY, B TOM YHUCIIE 3a]1a4M U3
peaIbHOM KM3HU (C UCIIOJIB30BAaHUEM KAIBKYJISTOPA, HU(POBBIX TEXHOIOTHIA).

CucremMa OlleHKH I0CTUKEHUsI IVIAHUPYEMBbIX NpeIMeTHBIX Pe3yJbTaTOB

OCHOBHBIM TIPEAMETOM OILIGHKH SBIAETCS CIOCOOHOCTh K PEIICHHIO Yy4eOHO-
MO3HABATENbHBIX U YYEOHO-MPAKTUYECKUX 3aJlay, OCHOBAHHBIX HA HM3y4yaeMOM y4eOHOM
Marepuaje ¢ UCIOIb30BaHUEM CITOCOOOB JIEHCTBUM, OTBEYAIONINX COJCPKAHUIO yU4eOHOTO
Kypca, B TOM  4YHUCJ€  METalpeIMETHhIX  (IIO3HABATEJIbHBIX,  PETYISATUBHBIX,
KOMMYHHMKAaTUBHBIX) JEHUCTBHM, a TakkKe KOMIIETEHTHOCTEH, COOTBETCTBYIOIIHUX
HarpaBJieHUsIM (YHKIIMOHAIBHOW TPAMOTHOCTH.

OueHka MpeIMETHBIX pE3YJNbTATOB OCYUIECTBISIETCS YYHUTENIEM B XOJE€ MPOLEAYp
TEKYILEro, TeMaTH4eCKOro, MPOMEKYTOUHOTO U HTOTOBOTO KOHTPOJIS.

[Ipu Tekymiel OIleHKE OICHWBAETCS WHIAWBHIyaTbHOE MPOJBIKCHHE OOYyJaromerocs B
OCBOCHHUH IIPOrpaMMBbI y4eOHOTO Kypca.

Tekyimas oreHKa MOXKeT ObITh (OpPMHpPYIOIICH (MOAACPIKUBAIOIICH M HAIPaBIISIONICH
YCHIIAS 00YYaroIIerocsi, BKIOYAIONICH ero B CaMOCTOSITEIIEHYIO OIICHOYHYIO JICITCITLHOCTD )
U JUATHOCTUYECCKOW, CIOCOOCTBYIONMICH BBISIBICHUIO ¥ OCO3HAHHMIO YYHTEIEM U
00ydJaronMcsl CYyIIECTBYIOIIMX MpooseM B o0ydeHHH. OOBEKTOM TEKyIeld OIeHKH
SBISIIOTCS  TEMaTHYCCKHE IUIAHUPYEMBIE PE3yNbTaThl, JTallbl OCBOCHHUS KOTOPBIX
3a)MKCUPOBAHBl B TEMAaTHYCCKOM IUTAHMPOBAHWU MO y4eOHOMY TpeaMery. B Tekymiei
OIICHKE HCIIOJIb3YeTCS pa3auvHble (OPMBI U METOIbI MPOBEPKH (YCTHBIC W NMHUCHMEHHBIC
OTIPOCHI, MPaKTHYECKHE pPabOThI, TBOPUYECKHE pPAOOTHI, WHIWBHAYAJIbHBIE M TPYIIIOBHIE
(GbopMBI, caMO- M B3aUMOOIICHKA, pedieKCHsl, TUCTHI MPOJBMIKECHUS U APYTHE) C yUIETOM
0coOcHHOCTEH y4eOHOTO mpeameTa. Pe3ysbTaThl TEKYIICH OICHKHU SIBIISIFOTCS OCHOBOM JIISI
WHIMBHIyaJu3aluy y4eOHOTO IpoIiecca.

IIppy TemMaTM4eCKOM OLIEHKE OLEHUBACTCS YPOBEHb JOCTHIKEHUS TEMaTUYECKHUX
TUTAHUPYEMBIX PE3yJIbTATOB IO anredpe.

[IpomexxyTouHasi — aTTectanus  TPEACTaBiIseT co0OM  mpoleaypy  aTTeCTalHuH
00ydJaronuxcs, KoTopasi MpOBOJAUTCS B KOHIIE KA A0 YeTBEPTH U B KOHIIE Y4€OHOTO To/1a.
[IpoMexxkyTouHas arTecTalus MPOBOJUTCS HA OCHOBE PE3YJIbTATOB HAKOIUIEHHOM OIICHKH H
pPE3YJIbTaTOB BBITIOJIHEHUS TEMAaTUYECKUX TPOBEPOUYHBIX paboT u (Quxcupyercs B
JJIEKTPOHHOM  KypHane. [IpoMmexxyTounass oreHka, (UKCUPYIOIIAs  JIOCTHXKEHUE
MIPEAMETHBIX TJIAHUPYEMBIX PE3yJIbTAaTOB U YHUBEPCATbHBIX YUCOHBIX NEUCTBUH, SBISICTCS
OCHOBaHHMEM JJisi TEpeBOJa B CIEAYIOIIMA KjIacCc W JJs JIOMycKa OO0ydYaromierocss K
rOCYJIapCTBEHHOW UTOTOBOM aTTECTALNU.

OCOOEHHOCTH OLIEHKH TMPEAMETHBIX pPEe3ylbTaTOB IO anredpe 3aduKCUpPOBAaHBI B
[Tonoxxennn MBOY 1. Hpkyrcka COII Ne 19 o Hopmax OlIGHMBaHUSA IO y4eOHBIM
npeaMeTam (Kypcam, MOIyJsiM).
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Coaep:xanmne y4eOHOIo Kypca
7 KJIACC
Yucua v BLIYUCTICHUSA

JpoOu OOBIKHOBEHHBIE U JECSTUYHBIE, IIEPEXO OT OJHON (HhOPMBI 3amHCH Ipodel K
apyroil. IloHsATue palMOHANIBbHOTO 4YHCIA, 3allCh, CpPaBHEHHE, YIOPAIOYUBAHHUE
palMOHANIBHBIX yncen. ApudmeTrnuecKkue AeMCTBUS ¢ pallMOHAIBHBIMU yKciaMu. Pemenue
3a/1a4 U3 peajJbHOM MPAKTUKU HAa YAaCTH, Ha JpOOH.

CreneHpb ¢ HaTypaJbHBIM IIOKa3aTelIEM: OIpeAesieHue, IpeoOpa3oBaHUE BBIPAKEHUN
Ha OCHOBE OIpeeNIeHUs, 3aIUCch 0onbmMX uncen. IIponeHTsl, 3anuch MPOLIEHTOB B BUIE
Ipobu u IpoOu B BUE MPOLIEHTOB. Tpy OCHOBHBIE 337]a41 HA TIPOIEHTHI, PEIICHUE 3a]1a4 U3
peaNbHON TIPAKTUKHU.

HpI/IMeHeHI/Ie IIPU3HAKOB JCJIMMOCTH, PA3JI0KCHHUC Ha MHOXHUTCIN HaTypaJbHBIX
YHCCII.

PeanbHble 3aBUCMMOCTH, B TOM YHUCIIE MpsiMasi U oOpaTHas MPOMOPIUOHAIIBHOCTH.
AsredOpanyeckue BbIpasKeHUsI

[IepemeHnHbI€, YNCTIOBOE 3HAUEHUE BHIPAYKEHHUS C IEPEMEHHOM. JlomycTMbIe 3HAUSHUS
nepeMeHHbIX. [IpencraBieHne 3aBHCHMOCTH MEXKIY BEIMYMHAMU B BUAEC (OPMYIIBI.
Boruncnenus no ¢opmynam. IlpeoOpa3oBaHne OyKBEHHBIX BbIPa)KEHUHM, TOKIECTBEHHO
paBHbIE BBIPAKEHUS, paBUiIa MpeoOpa30BaHus CYMM U TPOU3BEACHU, TPaBHIIa PACKPBITHS
CKOOOK M NMPHUBEIECHUS OJOOHBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HAaTypaJIbHBIM ITOKA3aTEIEM.

Opnounensl u  MHorouiaeHel. CreneHbp MHorowieHa. ClOKE€HHE, BBIYMTAHUE,
YMHOXXEHUE MHOIO4JIeHOB. POpMyJbl COKPAIIEHHOTO YMHOXKEHHS: KBaJApaT CyMMbI U
KBajzpaT paszHocTH. Dopmyna pa3HOCTH KBaapaToB. PasnokeHHEe MHOIOUYIEHOB Ha
MHO>KHTEIIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHHe, KOpPEeHb  YpaBHEHMs, MpaBWiIa  NpeoOpa3oBaHMs  YpaBHEHMS,
PAaBHOCHUJIBHOCTh YPABHEHHUM.

JIuHeliHOE ypaBHEHUE C OJHOM NEPEMEHHOM, YUCIO KOPHEH JIMHEMHOIO YpPAaBHEHMUS,
peuieHue JTMHENHbIX ypaBHeHU. COCTaBIeHUE ypaBHEHUH IO YCJIOBUIO 3a/auu. Pemenue
TEKCTOBBIX 3a/1a4 C ITOMOILbIO YPABHEHUN.

JIuneitHOe ypaBHEHUE € IBYMS IEPEMEHHBIMU U ero rpadguk. Cuctema IByX JIMHEUHBIX

ypaBHEHUH C IByMs IepeMeHHbIMU. Pelenue cucreM ypaBHEHHH ciocoOOM MOACTaHOBKU.
IIpuMepsl peleHns TEKCTOBBIX 3a4a4 ¢ IOMOLIBIO CHCTEM YPAaBHEHUM.
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DOyHKIUH

Koopaunara Toukn Ha npsmon. Uucnossle npoMexyTku. PaccTtossHue Mexay AByms
TOYKaMHU KOOPJAUHATHOM MPSIMOU.

[IpsimoyronpHas cucrtema koopauHat, ocu OX u Oy. Alciucca u opAMHATA TOYKH Ha
KOOpAMHATHOMU I1ockocTu. [Ipumepsl rpagukoB, 3agjaHHbIX GopMynamu. UteHune rpagukoB
peanbHbIXx 3aBucuMocTed. [lonarne dyuknuu. I'padux dynkumm. CoicTBa (QYyHKITHH.
JIuneitnass ¢Qynkuus, e€ rpapuk. I'padux ¢dynkuumm y = [x|. I'papuueckoe pemieHue
JIMHEWHBIX YPAaBHEHUHN U CUCTEM JIMHEHHBIX YPaBHCHHM.

8 KUIACC
Yuciia 1 BBIYUCTICHUSA

KBanpaTHblii kopeHb u3 uucia. [lonstue o6 uppauroHanbHOM yucie. JlecaTnyHbie
NpUOIMKEHHS] UppALIMOHAIBHBIX yncen. CBOWCTBA apu(METHUECKUX KBaIpaTHBIX KOPHEN U
UX TPUMEHEHHE K MpeoO0pa30BaHUIO YHUCIOBBIX BBIPAKEHUH U BBIYUCICHUSM.
JleicTBUTENIBHBIC YHCIIA.

Crenens ¢ 1enbIM MOKa3aTeneM U e€ cBoricTBa. CTaHJapTHAs 3alUCh YHUCIA.
AuredOpanyeckue BbIpasKeHUsI
KBagparhbiii TpEXUIIEH, pa3noKeHUEe KBaJAPAaTHOIO TPEXUIIEHA HA MHOKUTEIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOMCTBO anreOpamveckoil npobu. CroxeHue,
BbIUMTAHHE, YMHOXKEHUE, JIeJeHne anredpanyeckux aApoOeit. ParmonanbHble BRIpaXEHUS U
uX npeoOpa3zoBaHue.

YpaBHeHUs] M HEPaBEHCTBA

KBanpaTHoe ypaBHeHue, popmyina KopHel KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHEeHMIA, CBOIAIIUXCS K JIMHEWHBIM W KBaapatHbIM. [Ipocreiimme apoOHO-
palMOHAIbHBIC YPABHCHUS.

['pacdmueckas uHTEprIpeTaIis YpaBHEHH ¢ IByMs IEPEMEHHBIMHU U CUCTEM JIMHEWHBIX
YPAaBHEHHUH C IByMsl IEpEMEHHBIMU. [IpuMephI peleHnst CUCTEM HEJIMHEWHBIX YPaBHEHUH C
JIBYMSI IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a7a4 anredpandeckuM crocoOoMm.

HucnoBple HEpaBEHCTBA M WX CBOWCTBAa. HepaBEHCTBO € OJHOM IEPEMEHHOM.
PaBHOCMIIBHOCTD HEpaBEeHCTB. JIMHEWHbIE HEpPaBEHCTBA C OJHOW mepeMeHHOH. CHucTeMbl

JIMHEWHBIX HEPABEHCTB C OAHOU IIEPEMEHHOM.

DOyHKUNHA
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[Tonsitue ¢ynkiuu. OOIACTh ONPENCIICHUS W MHOXECTBO 3HAYCHHH (DYHKIIHMH.
Crioco0sI 3a1anust yHKITHI.

I'padux dynkmuu. Urenue cBoiictB pyHkiuu mo e€ rpaduxy. [Ipumeps rpadukon
(GYHKIHIA, OTPayKAIONINX PeaTbHBIC MPOIIECCHI.

DyHKIWH, ONMUCHIBAIOIINE MPSMYIO H OOPATHYIO TIPOMOPIIMOHAIBHBIE 3aBUCUMOCTH, HX
rpaduku. Oymakiuny = X2,y =x3,y = VX, y=|x|. [paduueckoe pemernue ypaBHeHHUil u
CUCTEM YPABHEHUHU.

9 KJIACC

Yucaa u BIYUCICHUS

PanmonanbHble 4WCcla, WppAIMOHAIBHBIC YHCIA, KOHEUHbIE U OECKOHCYHBIC
JECATUYHBIE ApoOr. MHOXECTBO JCHCTBUTEIBHBIX YHCEN, JCUCTBUTEIBHBIC YMCIA KaK

OeCKOHEUYHEBIC JACCATHUYHBIC I[pO6PI. B3aumno OOIHO3HAYHOC COOTBCTCTBUC MCIKIAY
MHOKECTBOM JI€HCTBUTEIIBHBIX YHUCEI U KOOpﬂHHaTHOﬁ HpHMOﬁ.

CpaBHeHI/IC JIEHCTBUTEIILHBIX YHUCCII, apI/I(l)MCTI/I‘IeCKI/Ie JICUCTBUS C ICUCTBUTEIILHBIMU
qucCjiaMu.

Pa3mepbl 00BEKTOB OKPY’KAIOIIET0 MUpPA, AJIUTEIBHOCTh MPOLIECCOB B OKPYKAIOIIEM
MHUDpE.

[TpubnuxEéHHOE 3HAUEHUE BEIUYMHBI, TOYHOCTh NMpUOMMKeHns. OKpyrieHue 4uces.
[Ipukuaka u olieHKa pe3yabTaTOB BHIYUCICHUN.

YpaBHeHUs] M HEPABEHCTBA

JluneliHOe ypaBHEeHUE. PenieHne ypaBHEHNM, CBOASIINAXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHHH, CBOISAIIMXCS K KBAJPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHU TPETbEW U UETBEPTOM CTEIIEHEN

PAa3JI0KCHUEM HAa MHOXKXHUTCIIN.

Pemenne npoOHO-panlMOHANBHBIX  ypaBHEHWH. PerneHne  TEKCTOBBIX — 3ajad
anreOpanyecKuM METOIOM.

VYpaBHeHHUE ¢ IByMs IEPEMEHHBIMU H €r0 rpaduk. Pemenne cucrem AByX JTHHEHHBIX
YPAaBHEHUHU € ABYMs IIEPEMEHHBIMU. PeleHne cucreM IByX ypaBHEHMM, OOHO U3 KOTOPBIX
JUHEWHOe, a Ipyroe — BTOpoii creneHu. [ padudeckast UHTEpIIpeTalys CUCTEMbI YPaBHEHUN
C ABYMS IEPEMEHHBIMU.

Penienune TekcTOBBIX 3a/1a4 aJ'IFG6paI/I‘ICCKI/IM CIIocoOomM.

UucnoBsle HEpAaBEHCTBA U UX CBOMCTBA.
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Pemienne nuHENHBIX HEPABEHCTB C OJIHOW NEPEMEHHOM. Pelenne cucTteM JIMHEUHBIX
HEPaBEHCTB C OJHOM epeMeHHoi. KBanpaTHbie HepaBeHCTBa. | padudeckas nHTEpHpe T
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS EPEMECHHBIMU.

DOyHKUUHA

Ksagparuunas ¢ynkius, e€ rpadux u cBoiictBa. [lapadona, KoopAHHATHI BEPIIMHBI
napaboJibl, OCb CAMMETPHUH MapadoJIbl.

I'padukn dymxmmit: y =kx, y=kx + b, y =k/x, y =x3, y=Vx, y = [x| , 1 ux cBoiicTa.
YuciaoBble MOCJe10BaATEIbHOCTH U MPOTrPeccuu

[lonsaTe  4YMCIOBOWM  TOCIENOBATEIbHOCTU.  3aJaHU€  IOCJIEI0BATEIbHOCTU
peKyppeHTHOM GopMysoi u popMysoi N-To YIcHa.

Apudpmernueckass U reomeTpuueckas mnporpeccur.  PopMynbl N-r0  4iIeHa
apru(MeTH4EeCKON U reOMeTPUUYECKOM MTPOrPecCHii, CyMMBbI MEPBBIX N WICHOB.

N306pakeHne ujaeHoB apupMETUIECKON U T€OMETPUUYECKON MPOTPECCUil TOUKaMU Ha
KOOPJAMHATHOW MJIOCKOCTH. JINHEWHBIN U 3KCTIOHEHIUAIBHBIN pocT. ClI0KHbBIE TIPOLEHTHI.

TemaTu4eckoe IIAHUPOBaAHHE

Tematudyeckoe TUIAHUPOBAHME COCTABICHO C ydeToM paboueil MporpaMMel
Bocriutanuss MBOVY r. Hpkyrcka COIIl Ne 19. BocnuratenbHblii NOTEHIMAN Kypca
«anreOpa» obecreunBaeT peayn3altio eJIEBbIX MPUOPUTETOB BOCIIUTAHUS 00yUYaIOIIUXCS.

BocnuraTenpHbIN MOTEHIIMAI YPOKOB alreOphl peaanu3yeTcs yepes:

-IIPUMEHEHNE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJOTHHA, IPUEMOB M METOJIOB,
CHOCOOCTBYIOIIMX BOCIHMTAHUIO KYJIBTYpPhl JUYHOCTH, OTHOLIEHUS K MaTeMaTHKe Kak K
YaCcTH O0IIEYEIOBEUECKOM KYJIbTYPhI, UTPAIOIIEH 0COOYIO pOJIh B OOIIIECTBEHHOM Pa3BUTHH;
- HCIOJIb30BAHHWE BOCHUTATEIBHBIX BO3MOXKHOCTEH COJEp)KaHUS TEMBbl uepe3 MoJa0op
COOTBETCTBYIOLIMX 3a/1a4 JJIsl PELLEHUS;

-IPUMEHEHUE MHTEPAKTUBHBIX (opM paboThl ¢ OOyyYaloUMUCA, CTHUMYIUPYIOLIUX
MO3HABATEIbHYI0 MOTHBALINIO 00YYaIOIINXCS;

- TpUMEHEHHE TPYNNOBOM padOThl WM paboOThl B Mapax, KOTOpPHIE y4daT OOYYaroIIHUXCs
KOMaHJHOW paboTe M B3aUMOACHCTBHIO C IPYTUMHU 00Yy4arOIIUMHUCS.

Ne HaunMeHoBaHue pa3iesioB M TeM NPOrPaMMbl KoJ1-Bo yacoB

7 Kjace

1 Yucna u BeruucieHus. PanmonanpHble yncna 25

2 AnreOpanyecKkue BbIpaKeHHs! 27

3 YpaBHEHMS U HEPABEHCTBA 20

4 Koopaunats! u rpaguku. OyHKIIH 24

3) [ToBTOpenue u 060061IeHIE 6
HUTOI'O 102
8 ki1ace

1 UYwucna u BeruncieHus. KBagparaple KOpHU 15
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2 Yucina u BeruuciaeHus. CTeneHb ¢ UEeIbIM M0Ka3aTelIeM 7
3 AnreOpanueckue BolpaxkeHus. KBagpaTHblil TpéxuieH 8
4 AnreOpanudeckue BolpakeHHsl. AnreOpandeckas 1poOb 15
5 YpaBHeHus u HepaBeHcTBa. KBajipaTHbIE ypaBHEHUS 15
6 YpaBHeHus 1 HepaBeHCTBA. CHCTEMBl YpaBHEHUN 13
7 YpaBHeHHs u HepaBeHcTBa. HepaBeHCcTBa 12
8 Oyuk1u. OCHOBHBIC MTOHSATHS 5
9 ®Oyukumu. Yncnossle pyHKINH 9
10 IToBTOpeHune n 0006IICHIE 6
UTOI'O 102
9 Ki1ace
1 Yucna v BeIUMCIICHUS. [[eCTBUTEIIBHBIC YHCIIa 9
2 YpaBHEHHs U HEPABEHCTBA. Y PABHEHUS C OJJTHOM IIEPEMEHHOU 14
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMbI YpPaBHEHUI 14
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16
5 DyHKIMHU 16
6 YucoBble NOCIIEI0BATEIbHOCTH 15
7 [ToBTOpeHue, 0000IIeHNE, CHCTEMAaTH3aINs 3HAHUI 18
UTOIro 102
KasenpapHo-teMaTnyeckoe NJIaHUPOBAHUE
7 knace
Ne Tema ypoka Bcero Jlata [Ipumeuanne
n/n 9acoB | TUIaH ¢akr
1. | JeiicTBus ¢ pallMOHAIBLHBIMU YUCIAMHU 1 01.09
2. | Jle#icTBHS ¢ pallMOHATLHBIMH YHCIIAMA 1 04.09
3. | [IpeobpazoBanue BeIpaskeHUIt 1 -
4. | Pemienue ypaBHEeHHIA 1 08.09
5. | KoopnunaTHast miockocTh 1 11.09.23
6. | YucnoBble BbIpaKEHUS 1 —
7. | BolpakeHUs ¢ IepeMEHHBIMH. 1 15.09.23
CamocrosrenbHas padota Nel «BwipaxkeHus ¢
TIepEMEHHBIMI
8. | CpaBHeHHe 3HAYCHHI BHIPOKCHUI 1 18.09.23
9. | CpaBHEeHUE 3HAYECHNUN BBIPAXKECHUI. 1 -
10.| CroiicTBa AeHCTBUI HAJ YHCIAMU 1 22.09.23
11.| CroiicTBa AeHCTBUI HAJ YHCITaAMH 1 25.09.23
12.| CgolicTBa NeCTBUNA HAJ YUCIIAMHU. 1 —
13.| Toxnaecta. Paborta Haj ommOKkamu 1 29.09.23
14.| ToxnecTBeHHBIE PEOOPA3OBAHMS 1 02.10.23
BBIPAXKCHUI. -
15.| [ToaroToBKa K KOHTPOJIBHOM paboTe 1
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16.| KonTpoabuas paéora Nel mo Teme: 1 06.10.23
«IIpeoOpa3oBaHue BbIpaKeHHI»
17.| Pabora Hax omOKkamMu. Y paBHEHHE U €0 1 09.10.23
KOPHH. _
18.| JIuneiiHoe ypaBHEHUE C OJTHOW NTEPEMEHHOMN 1 13.10.23
19.| JIuneiinoe ypaBHEHHUE C OJHOU MTEPEMEHHOM. 1
CamocrositenbHas padora Ne2 «Pemenue
JIMHEUHBIX YPABHECHUU»
20.| Pemenue 3a1a4 ¢ MOMOIILI0 YPABHEHUIA. 1 16.10.23
Pabora Haj ommOKamu. —
21.| Pemenue 3a1a4 ¢ TOMOIBIO YPAaBHEHUI 1 20.10.23
22.| Pemienue 3a7a4 ¢ MOMOIIbIO YPAaBHEHHUIA. 1
CamocrositenbHas padora Ne3 «Pemenue
3a/1a4 C IOMOIIBIO YPaBHEHUI
23.| Penrenwe 3aa4 ¢ OMOMIBIO yPaBHEHHIA. 1 23.10.23
Pabora Haj ommbKamu. —
24.| Cpennee apudmernueckoe, pa3max U Mo/Ja. 1 27.10.23
25.| Meauana, Kak cTaTUCTHYECKast 1
XapaKTePUCTHKA
26.| IToaroroBka K KOHTPOJILHOM padoTe 1 06.11.23
27.| Kourpoabnasi pa6ora Ne2 mo reme: 1 —
«J/InHeliHbIe YpaABHEHUSD) 10.11.23
28.| Pabora nax ommbkamu. Uto Takoe GyHKITHS. 1
Pabora Haj ommoOKamu.
29.| Yro Takoe pyHKIHSA 1 13.11.23
30.| Boruncnenue 3nauenuit pyHkIwu mo Gopmyie 1 -
31.| Beruncnenue 3HaueHNi QYHKIINH 1O 1 17.11.23
dopmyne. CamocTtosiTenbHas padotaNed
«Bpruncnenne 3Ha4eHU# QyHKIIUH 110
dbopmyie»
32.| I'paduk ¢pynkuuu. Pabora Haj ommbkamMu 1 20.11.23
33.| [Ipsmast mpomOpIUOHATBHOCTD U €€ rpaprK 1 —
34.| IIpsmasi mpONOPLUHUOHAIBHOCTD U €¢ rpaduK. 1 24.11.23
35.| JIuneitnas GyHKIUS U ee rpapuK 1 27.11.23
36.| Juneitnas yukius u ee rpaduk. 1 —
CamocTtosrenbHas padota N5 «JIuneiina 01.12.23
byukus u ee rpaduk. [psmas
POMOPLIUOHATBHOCTD
37.| Pabora mag ommbkamu. [ToaroTtoBka k 1
KOHTPOJIbHOM paboTe
38.| KoutpoJbHas padora Ne3 no teme: 1 04.12.23
«/IuneitHasg GpyHKIUD) —
39.| Pabora Hax ommbOKaMu 1 08.12.23
40.| OmnpezerneHue CTeNeH: ¢ HATyPaIbHBIM 1
MIOKa3aTeIIeM.
41.| YMHOXEHHE U JICICHHE CTCTICHEH. 1 11.12.23
42.| YMHOKEHHE U NEJICHUE CTEIIEHEN 1 —
43.| TIpoMeKyTOYHASI THATHOCTHKA 1 15.12.23
44.| Bo3BejieHueE B CTENEHD IPOM3BEACHHS 1 1 18.12.23

crenenu. Pabora Hax ommOKkaMu
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45.| Bo3BeneHue B CTeNEHb MPOU3BEICHUS U 1 —
CTCIICHHU. 22.12.23
46.| Bo3BeneHue B cTeneHb MPOU3BEICHUS U 1
crenenn. CamocTosTensHas pabora Ne6
«Pa3nuuHbie MPeoOpa3oBaHUs BEIPAKEHUH,
COJICPKAIIUX CTCTICHDY
47.| OgHOUWIEH U €ro CTaHAapTHLINA BUI. PaboTa 1 25.12.23
HaJ OIIMOKaMHU _
48.| YMHOXEHHE OqHOUIEHOB. Bo3Benenue 1 20.12.23
OJIHOYJIEHA B CTENEHD
49.| OyHKIME y=X° ¥ y=XU HX IpaduKH. 1
50.| ®ynxiuu y=x? u y=x°u ux rpapuxu. 1 10.01.24
51.| IloaroroBka K KOHTPOJBHOM paboTe 1 —
12.01.24
52.| KourpoJabHasi padota Ned mo teme: 1 15.01.24
«CTeneHb ¢ HATYPAJbHBIM NOKA3aTeJIeM» —
53.| Pabora nax ommbkamu 1 19.01.24
54.| MHOro4ieH 1 ero CTaH/IapTHBINA BUJT 1
55.| CnoxxeHue ¥ BBIYUTAHUE MHOTOYJIEHOB 1 22.01.24
56.| CnoxeHre 1 BBIYUTAHUE MHOTOWICHOB 1 -
57.| YMHOX€eHHME OTHOUYJIEHA HA MHOTOWIEH 1 26.01.24
58.| YMHOXeHue oqHOYWIEHa Ha MHOTOWIEH 1 29.01.24
59.| BeiHecenue 00111ero MHOXKUTEIS 32 CKOOKY. 1 —
60.| BeiHecenue o0LIEro MHOKHUTES 32 CKOOKY. 1 02.02.24
CamocrositenbHas padora Ne7 «OgHOUNIEHBI U
MHOT'OYJIEHBD»
61.| Pabora Hax ommoOkamu. IToaroroska k 1 05.02.24
KOHTPOJIbHOM pabore -
62.| Kourpoabsnas pagora Ne5 no teme: 1 09.02.24
«OaHOYIEHBD
63.| PaboTa Haxg ommoOKkaMu. YMHOKEHUE 1
MHOT'OYJIEHA Ha MHOTOYJIEH.
64.| YMHOXeHUe MHOTOYWIEHa Ha MHOTOUJIEH. 1 12.02.24
65.| Pasnoxxenne MHOro4YIeHa HA MHOKHATEIH 1 —
CIOCOOOM IPYIITHPOBKH 16.02.24
66.| Pasnoxxenne MHOrO4YIeHa HA MHOKHTEIH 1
croco6oM rpynmupoBku. CaMOCTOsATEIbHAS
pabota Ne 8 «YMHOKEHHE MHOTOWICHOB.
PasoxeHre MHOTOUYJIEHOB Ha MHOXKUTEIIH
67.| Pabora Hax ommoOkamu. [ToarotoBka K 1 19.02.24
KOHTPOJILHOM paboTe. —
68.| KonTposbHas paGora Ne6 mo teme: 1 22.02.24
«MHOro4jJeHbI»
69.| Bo3Beacnue B KBaapaT U B KyO CyMMBI 1
Pa3HOCTH JIBYX BbIpaxkeHH. PaboTa Hax
OIINOKaMH.
70.| Pa3no)xeHre Ha MHOXKHUTENHN C ITIOMOILBIO 1 26.02.24

dbopMyn KBaJpaTa CyMMbI U KBaaparta
pPa3HOCTH.
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71.| YMHOXKEHME pa3HOCTH JABYX BBIPAXKEHHUM Ha 01.03.24
UX CyMMY.

72.| PaznoxkeHue pa3HOCTU KBAJIpaTOB HA
MHO>KUTEITH

73.| PasnokeHne Ha MHOKUTEIH CYMMBI U 04.03.24
Pa3sHOCTH KYOOB. _

74.| [ToaroroBka K KOHTPOJIBHOM paboTe 07.03.24

75.| KonTpoabHas padora Ne7 no teme:
«@opMyJibl COKPALIEHHOT0 YMHOKEHH

76.| TIpeoOpa3oBaHuUs [EJIOTO BHIPAXKEHUS B 11.03.24
MmuorowieH. Pabora Hag ommOkamu. _

77.| [IpeoOpazoBanus 11€IOTO BHIPAXKECHUS B 15.03.24
MHOTOUJIEH

78.| IlpumeHeHue pa3IuyHbIX CIOCOOOB IS
pa3IoKEHUsT HA MHOXHUTEITN

79.| IlpumeHeHnE pa3aIMYHBIX CIIOCOGOB IS 18.03.24
Pa3IIOKEHUST HA MHOXKHUTEIIH. _

80.| [IpumeHeHue pa3IUYHBIX CIIOCOOOB IS 22.03.24
pa3oKEHUsT HA MHOXHUTEIIH.
CamocrosrenbHas padota No9 «Pasnoxxenue
MHOTOYJICHOB Ha MHOKUTEITH.

81.| Pabora Han ommoOkamu. [Toaroroska
KOHTPOJIbHOM paboTe

82.| KourpoJabHnasi pa6ora Ne 8 o reme: 01.04.23
«IIpeoOpa3oBaHue HeJbIX BHIPAKEHU D -

83.| JIuneiiHoe ypaBHEHHE C IBYMs 05.04.24
nepeMeHHbIMHU. PaboTa Haj ommOkamu.

84.| JIuneliHOE ypaBHEHHE C ABYMs
MIEPEMEHHBIMH.

85.| I'paduk nuHEHHOrO ypaBHEHUS C IBYMS 08.04.24
MePEeMEHHBIMH. _

86.| CucreMbl IMHEWHBIX YPAaBHEHUM C IBYMS 12.04.24
nepeMeHHbIME Crioc0o0 MOICTaHOBKH.

87.| Criocob croxenus

88.| Perenue cucteM ypaBHEHHH pa3HbIMH 15.04.24
CIOCOOAMHU. _

89.| Urorosasi JMarHocTuKa 19.04.24

90.| Pemenue 3aga4 ¢ MOMOILBIO CUCTEM
ypaBHeHU. PaboTa Hax ommbKkamu.

91.| IToBTopenue. BeipaskeHus1, TOKIECTBA, 22.04.24
YpaBHEHHUS. -

92.| TlosTopenue. BripaxkeHus, TOX/1eCTBa, 26.04.24
YpaBHEHHUS.

03.| IToBropenue. OyHKIMH.

94.| IoBropenue.CTeneHb ¢ HATYPATLHBIM 02.05.24
TOKa3aTesIeM. _

03.05.24

05. | MosTopenwue. JleficTBUS ¢ MHOTOYWICHAMH. 06.05.24

96.| [ToBTOpeHune. GopMyIbl COKPAIIEHHOTO -
YMHOKEHHS. 08.05.24
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97.| Hosropenune. POPMyYJIBI COKPAILIEHHOTO 1 13.05.24
YMHOXEHHUS. -
98.| IloBropenue. CucreMbl TMHEHHBIX YPaBHEHUI 1 17.05.24
99.| IToBropenune. CHCTEMBI THHEHHBIX YPABHCHUI 1
10Q IToBTopenue. Pemienue 3a1a4 ¢ TOMOIIBIO 1 20.05.24
YpaBHCHHUS. _
101 [HoBTopenue. Pemienue 3aa4u ¢ HOMOIIBIO 1 24.05.24
YpaBHCHHUS.
102 Uroroseiii ypok. PaboTa Hax ommbkamu. 1
WuauBuayaibHbIE 3a1aHAS HA JICTHUE
KaHUKYJIbI
Hroro: 102 yaca
8 kirace
Ne Tema ypoka Bcero Jata [Ipumeuanne
n/n 4acoB | IUIaH ¢akr
1| IloBTOpEeHMe Kypca ajnredpbl 7-ro Kiaacca 1 01.09
2. | PanmoHanbHBIC BEIPAXKCHUS 04.09
3. | PanmoHasnbHBIC BRIPOXKCHHS 1 08.09
4. | OCHOBHOE CBOMCTBO JPOOH. 1
5. | Coxpamenue apobeit 1 11.09.23
6. | OcHoBHOe cBoMcTBO aApobu. CokpaieHue 1 15.09.23
npobeit
7. | CnoxxeHne W  BBIUMTAHUE  JApoOel ¢ 1
OJINHAKOBHIMH 3HAMEHATETISIMU
8. | Cnoxkenne W BbIUMTAaHWUE  JApoOeH ¢ 1 18.09.23
OJIMHAKOBBIMH 3HAMCHATEIISIMU -
22.09.23
9. | CamoctosiTentbHast ~ pabota IO TEeMe: 1
«OcHoBHOE CBOWCTBO apoou. ClokKeHHE W
BBIUMTaHUE alreOpandeckux Apoodei»
10. | CrioskeHre M BBIYMTAHUE IPOOEH C pa3HBIMU 1
3HAMEHATEIISIMH
11.| CroskeHre W BBIYMTAHWE NPOOEH C pa3HBIMU 1 25.09.23
3HaMEHATeISIMU -
29.09.23
12. | Konrponbnas padora Ne 1 o Teme «CroxeHue 1
Y BBIYMTAHUE AJIreOpandecKux apooei»
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13.| PaGora Ham  ommOkamu.  YMHOXCHHE 1
anredbpandeckux apodeit. Bo3senenue npodu B
CTEMEHb
14. | YMmHOXeHue anreOpandecKux pOOei. 1 02.10.23
Bo3sBenenue npodu B cTeneHb -
06.10.23
15.| Hdenenue npobeii 1
16. | lenenue napoodeit. CamoctosiTenbHas paboTa 1
1o TeMe: «YMHOXKEHHE U JIeTIeHUE IpoOeii»
17.| IIpeobpazoBaHue pallMOHATBHBIX BHIPAKCHUH. 1 09.10.23
18. | [IpeoOpazoBanue palMOHATBHBIX BBIPAKECHHHA 1 13.1_0_23
19. | [IpeobpazoBaHue pallMOHAIBHBIX BBIPAKCHHUI 1
20. | [TpeoOpa3zoBaHue parMOHAIbHBIX BBIPAKECHUI. 1 16.10.23
CamocrosTenbHass ~ pabota MO  TeMe: -
[Tpeobpa3zoBanue paloHaIbHBIX 20.10.23
BBIPAKCHUI»
21. K 1
OyHKIHS r= x ¥ ee rpaduxk.
22. K 1
OyHKIHSA I x " ee rpaduxk.
23.| KontponpHass pabora Ne 2 mo Teme: 1 23.10.23
«PanmonanbHbIe IPOOHU» -
27.10.23
24.| Pabora Hag ommOkaMu. PanmonanbHbIe Yrcia 1
25. | UppanmoHanbHble yiciaa 1
26.| KBagpatHeile ~ KOpHH.  Apu(pMETHYECKUIA 1 06.11.23
KBaJPaTHBIA KOPEHb -
10.11.23
27.| KBagpatHple ~ KOpHH.  ApupMETHYECKHMA 1
KBaJIPaTHBIN KOPEHb
28.| CamocTosiTenbHass ~ paboTa MO TeMe: 1
«JlelictBuTenbHple yucna. ApudMeTHuecKuit
KBaJPAaTHBIA KOPEHBY»
29. VpasHeHwe )C2 —a 1 13.11.23
17.11.23
30. YpaBHeHue xz =a 1
31.| HaxoxaeHnne  TpHOJIMDKEHHBIX — 3HAYCHHM 1

KBaApaTHOI'O KOPHH.
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32. OyHKIUSA X =a U ee rpaduk. 1 20.11.23
33. OyHKIUS X =a U ee rpaduk. 1 24.11.23
34.| KBagpaTHblii KOpeHb W3 TPOU3BEICHHS H 1
JIpoowu.
35. | KBampaTHbIii KOPEHb U3 CTEIICHHU. 1 27.11.23
36.| CamocTosiTentbHast ~ paboTta MO  TeMe: 1 01_1_2_23
«ApudMeTHIECKU KBaIPATHBIA KOPEHB)»
37. | KBagpaTHbIil KOPEHb U3 CTEIICHH. 1
38. | Koutponpnast pabora Ne3 mo  Teme: 1 04.12.23
«KBagpaTHbie KOpHI» -
08.12.23
39. | PaGora HaJ OLINOKAMH. Briaecenue 1
MHOKUTENSI M3-TI0J] 3HaKa KOpHs. BHeceHwue
MHOXHTEJIS IO/ 3HAK KOPHS
40. | BolHeceHNEe MHOXKUTEIS H3-TI0J] 3HaKa KOPHSI. 1
BHecenue MHOXUTEIS MO/ 3HAK KOPHS
41.| IlpeoOpa3oBanue BBIpAXCHUH, COJEpIKAIINX 1 11.12.23
KBaJ[paTHbIC KOPHH -
15.12.23
42.| IlpeoOpa3oBaHue BBIPAXKECHUH, COACPIKAIINX 1
KBaJ[paTHbIE KOPHU
43. | llpoMeKyTOYHASI THATHOCTHKA 1
44. | Pabora HaJ olroKaMu .Henonusie 1 18.12.23
KBaJ[paTHbIC YPABHEHUS -
22.12.23
45. | HenonHble kBajipaTHbIE ypaBHEHUS 1
46. | ®opMynbl KOpHEl KBaIpaTHOTO YpaBHEHHUS 1
47.| ®opMyIibl KOpHEHN KBaJpaTHOTO YpaBHEHUS 1 25.12.23
48. | ®opMynbl KOpHEH KBaIpaTHOTO YpaBHEHHS 1 29.1_2_23
49.| ®opmynbsl KOpHEH KBaJpaTHOTO YpaBHEHHUS. 1
CamocrosrenbHas pabota no teme: Perienue
KBaJPATHBIX YPaBHEHUM 11O HOPMYIIEH»
50.| Pemerre 3amad ¢ TOMONIBIO KBaJIPATHBIX 1 10.01.24
YpaBHEHUN -
12.01.24
51.| Pemienne 3amay ¢ TOMOIIBIO KBaJpaTHBIX 1
ypaBHEHUU
52.| Teopema Buera. 1 15.01.24
53.| Teopema Buera. 1 19_&[_24
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54.| Koutponbnass  pabora Ned mo  Teme 1
«KBanpaTHbIe ypaBHEHHS»
55.| Pabora Ham ommbOkamu. Pemienune npoOHBIX 1 22.01.24
palMOHAIBHBIX YPABHEHUI -
26.01.24
56. | Pemenre qpoOHBIX pallMOHATBLHBIX YPAaBHEHHI 1
57.| Pemenne 1poOHBIX pallMOHANBHBIX YPaBHEHHHA 1
58. | CamocTosiTenbHas pabora mo teme: Pemenue 1 29.01.24
JPOOHBIX PAIIMOHATIBHBIX BEIPAKCHUN -
02.02.24
59. | Pemenne 3ama4y ¢ MOMONIBIO PaIlMOHAIBHBIX 1
ypaBHEHUI
60. | Pemmerre 3ama4 ¢ MOMOINBIO PAlMOHATBHBIX 1
yYpaBHEHUU
61.| Pemenre 3ama4 ¢ MOMOINBIO PaIlMOHATBHBIX 1 05.02.24
ypaBHEHUI _
09.02.24
62.| Pemenne 3amad ¢ MOMOINBIO PAlMOHATBHBIX 1
yYpaBHEHUU
63. | KonTponbHas padora NeS o teme «J/IpoOHO- 1
panroHaIbHbIC YPABHEHUS
64.| Pabora HaJ OILIMOKAMH. YucaoBsie 1 12.02.24
HEpaBEHCTBA -
16.02.24
65. | UncnoBbie HEpaBEHCTBA 1
66. | CBoiicTBa YHCIIOBBIX HEPABEHCTB 1
67.| CBolicTBa YHCIIOBBIX HEPABEHCTB 1 19.02.24
68.| CamocTosiTentbHas ~ paboTta MO TeMe: 1 22_0_2_24
«YHucnossle HEpaBEHCTBA. CaoiicTBa
YHCJIOBBIX HEPABEHCTBY»
69. | CnoxxeHue U YMHOKEHHE YHCIIOBBIX 1
HEPaBEHCTB
70. | CnoxxeHue 1 yMHOKEHHE YHCIIOBBIX 1 26.02.24
HEPaBEHCTB -
01.03.24
71.| [TorpemHOCTh ¥ TOYHOCTH MPHUOIMKEHUN 1
72. | IlorpemHocTh ¥ TOYHOCTh MPUOIMKEHHUH 1
73.| KonrponbsHas padora Ne6 o teme «Hucnopble 1 04.03.24
HEpaBEHCTBa» -
07.03.24
74.| Pabora nHax ommbkamu. Ilepeceuenue u 1

00BEIMHEHUE MHOXKECTB.
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75. | UucnoBbie TPOMEKYTKH 1
76. | UncnoBble MPOMEKYTKH 1 11.03.24
77.| Pemienrie HEpaBEHCTB C OJTHON TIEPEMEHHOM 1 15.03.24
78. | Pemienne HepaBEHCTB C OJJHOM IepeMEHHON 1
79. | CamocTtosiTensHas pabota o Teme: «Pemenne 1 18.03.24
YHUCIIOBBIX HEPABEHCTB C OJTHOM IMEPEMEHHOM -
22.03.24
80.| Pemienrie cucTeM HEPABEHCTB C  OJHOM 1
nepemMeHHoi |
81.| Pemenne cucteM HEPABEHCTB C OJTHOM 1
82. | Pemenne cucreM HEpaBEHCTB C OAHOM 1 01.04.23
83. | Pemenne cucreM HEPABEHCTB C OJTHOM 1 05.04.24
84.| Koutponpnast pabora Ne7 mo  Teme: 1
«HepasencTBa»
85. | Pabora Haj omuOkamu. OnpeesieHue CTCICHH 1 08.04.24
C IICJIBIM OTPHIIATEIBHBIM TIOKa3aTeIIeM -
12.04.24
86. | Omnpenenenue CTEIEHU c LETBIM 1
OTPUIATEIIEHBIM ITOKa3aTeIeM
87.| CBoiicTBa CTENEHH C IIE€JIBIM OKa3aTeleM 1
88. | CBoiicTBa cTENEHH C LIETBIM TOKA3aTEIEM 1 15.04.24
89. | CraHmapTHBII BUJT YHCIIA. 1 19.04.24
90. | C60p 1 TpynIMPOBKA CTATUCTUUECKUX JTaHHBIX 1
91. | C60p 1 TpyNIIMPOBKA CTATUCTUYECKUX TaHHBIX 1 22.04.24
92.| HarnmsigHOE TIPENCTABICHHE CTAaTHCTHYSCKOM 1 26.04.24
uHpOpMaLuu
93.| HarnsimHoe mpencTaBiieHUE CTaTHCTUYECKOM 1
uH(popMalun
94.| OyHKIMH U UX CBOKCTBA 1 02.05.24
03.05.24
95. | KonrponbHas pabota Ne§ no teme: «CreneHb 1 06.05.24
C ILIEJIBIM ITOKa3aTEeIIEM» -
08.05.24
96.| Pabora wax ommoOkamu. IloBTOpeHHe: 1

Pemenue 3amau.
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97.| IloBTOpeHnue: Pemenne 3aaay. 1 13.05.24
98. | [loBTOpeHue: Pemenue 3anay. 1 17.0_5'24
99. | IloBTOpenue: Pemenue 3a1ay 1 ypaBHCHUM 1
100| [ToBTOpeHue: Pemenne 3aqau 1 ypaBHEHHHA 1 20.05.24
101] UroroBast AMArHOCTHKA 1 24_0_5_24
102| Pabora Hag ommbkamu. Perenue 3amau 1
Hroro: 102 yaca
9 kiaace
Ne Tema ypoka Bcero Jata [Ipumeuanne
n/n 4acoB T1aH dakt
1| ®yukiwms. O6nacTh onpeeaeHuss U 00JacTh 1 01.09
3Ha4YeHUs (yHKIIHU.
2. | ©@ynknus. O6macTs onpeaeneHus U 00JIacTh 1 04.09
3HAYCHUS PYHKIIUH. -
08.09
3. | Bxonnas nuarnoctuka. TectupoBaHue. 1
CoiicTBa (hyHKIHIA.
4, | CsoiicTBa QyHKIUH. 1
5. | CoiicTBa pyHKIHIA. 1 11.09.23
6. | KBagpaTHbIil TpEXUJIeH U €r0 KOPHHU. 1 15.09.23
7. | KBagparHslil TpEX4JIEH U €r0 KOPHH. 1
8. | PasoxkeHue KBaApaTHOTO TPeXUIeHa Ha 1 18.09.23
MHOKUTEJH. -
22.09.23
9. | PaznoxxeHne KBapaTHOTO TPEXWICHA Ha 1
MHOKUTENH. [I0Ar0TOBKA K KOHTPOJIBHOU
pabore
10.| Kontponbnas padora Nel mo teme «DyHKIUN 1
U UX cBoiicTBa. KBajpaTHBIN TpexdaeH»
11.| Pa6ora Han ommOkamu. DyrKIHEA y=ax’ , ee 1 25.09.23
rpaduk u cBOMCTBA -
12.| dynxims y=ax? , ee rpaduK U CBOICTBA. 1 29.09.23
13.| I'padukn dyskimit Y =ax® +n u 1
y=a(x-m)’.
14.| Tpaduxu byskimit Yy =ax” +n u 1 02.10.23
5 _
=a(x—m)-.
y=alx-m 06.10.23
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15.| I'papuku pyskumit Y =ax’ +n u 1
y=a(x—m)>.
16.| [TocTpoenue rpaduka KBaapaTHIHOMI 1
GyHKIIHH.
17.| Ioctpoenue rpaduka KBaapaTUUHOM 1 09.10.23
(GyHKITIH. _
13.10.23
18.| [locTpoenue rpaduka KBaapaTuIHOMU 1
GyHKIIHH.
19.| ®yukuusa y = x" 1
20.| Kopens n-oit crenenu. JIpoOHO-THHENRHAS 1 16.10.23
byHK1MS U ee Tpaduk —
20.10.2
21.| Crenens ¢ pannoHaIbHBIM [TOKa3aTEJIEM. 1 01023
[ToaroroBka Kk KOHTPOJIBHOM paboTe
22.| Kontponbaas padora No2 o Teme 1
«KBagparnunas yrkius. CreneHHas
byHKIHS
23.| Pabora nax omunbkamu. [lenoe ypaBHeHue u 1 23.10.23
€ro KOpHU _
27.10.23
24.| Llenoe ypaBHEHHE U €r0 KOPHH 1
25.| Lleoe ypaBHEHME U €r0 KOPHU 1
26.| [IpoOHbIe paloHAIbHBIC YpaBHEHHS 1 06.11.23
27.| ApoOHble palMoHATBHBIC YPaBHEHUSI 1 10.11.23
28.| IpoOHble panioHaIbHbIE YPAaBHEHUSI. 1
29.| IpoOHble panoHabHbIC YpaBHEHHS 1 13.11.23
30.| IpoGHble panuoHaIbHbIE YPaBHEHHS. 1 17.11.23
31.| Pemennie HepaBeHCTB BTOPOW CTENEHH C 1
OJIHOU IIEPEMEHHOMN
32.| PerieHre HEpaBEHCTB BTOPOIA CTETIEHH C 1 20.11.23
OJIHOW ITEPEMEHHOMN —
24.11.23
33.| PemieHre HEpaBEeHCTB METOJIOM HHTEPBAIIOB 1
34.| PeuieHre HepaBEeHCTB METOIOM HHTEPBAJIOB. 1
35.| HekoTopsle preMBI peIIeHHs TEBIX 1 27.11.23
ypaBHeHUH. [I0AroTOBKA K KOHTPOJIBHON —
pabote 01.12.23
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36.| KouTtponbhas pabota Ne3 o Teme 1
«YpaBHEHUS U HEPABEHCTBA C OJHOU
MIEPEMEHHON»
37.| Pabora Hax ommbkamu. YpaBHEHUE C IBYMS 1
NEPEMEHHBIMH U €T0 rpaduk
38.| YpaBHenue ¢ 1ByMs IEpeMEHHBIMU M €I'0 1 04.12.23
rpaduk —
A12.2
39.| ITpomexxyTouHast THarHOCTHKA. 1 08 3
TectupoBanue.
40.| I'paduueckuii criocod pereHus: CUCTEM 1
yYpaBHEHUU
41.| T'paduueckuii crocod peieHns CUCTEM 1 11.12.23
ypaBHEHUI _
15.12.23
42.| I'padmueckuii criocod perreHus CUCTEM 1
yYpaBHEHUU
43.| Perienue cucTeM ypaBHEHHI BTOPOIl CTETICHU 1
44.| Pemenue cHCTEM ypaBHEHHI BTOPO CTEHEHH 1 18.12.23
45.| Pemenue cucteM ypaBHEHHI BTOPOW CTEIICHH 1 .
N 22.12.23
[TpomexyTOUHBI MOHUTOPHHT.
46.| Pemenue cuctemM ypaBHEHHI BTOPOI CTENIECHHU. 1
47.| Pemienue 3a/1a4 ¢ IOMOIIBIO CHCTEM 1 25.12.23
YpaBHEHUI BTOPOM CTEIICHU —
48.| HepaBeHcTBa ¢ 1ByMsl IEpEMEHHBIMU 1 29.12.23
49.| HepaBeHcTBa ¢ ABYMS IEPEMEHHBIMU 1
50.| CucreMbl HEpaBEHCTB € ABYMsI IEPEMEHHBIMU 1 10.01.24
51.| CucrteMsl HEpaBEHCTB C IByMs IIEPEMEHHBIMU 1 g
12.01.24
52.| HexoTopble IPHEMBI PEIIEHHSI CHCTEM 1 15.01.24
YpaBHEHHH C IBYMsI TIEPEMEHHBIMHU. —
IToaroroBKa K KOHTPOJIBHOM paboTe 19.01.24
53.| KonTtponbhas pabota Ned4 o Teme 1
«YpaBHEHUS U HEPABEHCTBA C ABYMS
TIepEMEHHBIMI
54.| Pabora Hax ommbkamu. [lociaenoBaTenbHOCTH 1
55.| ITocnenoBaTenpHOCTH 1 22.01.24
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56.| Onpenenenne apuhMeTHIECKOM 1 —
nporpeccun @opmyia N-ro wieHa 26.01.24
aprdMeTHIecKoil mporpecchu
57.| Onpenenenue apupmMeTndeckon 1
nporpeccun Popmyia N-ro wieHa
apru(METHUECKON TPOTPECCUH.
58.| ®opmysa CyMMBI 71 TIEPBBIX WICHOB 1 29.01.24
apr(pMETHIECKOI IPOrPECCHUH. —
2.02.24
59.| Apudmernueckas mporpeccusi. 1 02.0
60.| Pemenune 3anau. [lonroroBka kK KOHTPOJIBHOU 1
pabote
61.| KonrposnbHas padota Ne5 mo teme 1 05.02.24
«Apudmernueckas IpOrpeccus —
09.02.24
62.| Pabora Hanx ommbOkamu. OnpeaeneHue 1
reoMeTpudeckoil mporpeccuu. ®opmyia N-ro
YJeHa TeOMETPUYECKOI MpOorpeccuu
63.| OnpenenieHUe TeOMETPUUYECKOM 1
nporpeccun. Popmyna N-ro wieHa
TEOMETPHYECKON MPOTPECCHH
64.| ®opMysia CyMMBI /1 TIEPBBIX WICHOB 1 12.02.24
reOMETPHYECKON MPOTPECCUu —
65.| ®opMyJsia CyMMBI 72 IEPBBIX YWIEHOB 1 16.02.24
TeOMETPUIECKOMN MPOTPECCHH
66.| ®opmyrna cyMMBI 71 IEPBHIX WIEHOB 1
F€OMETPUYECKON MTPOTPECCUMN.
67.| O6o6maromuii ypokK. 1 19.02.24
M i : iy
€TOJ MATEMATHIECKOH HH YKL 99 02.24
[ToaroToBKa K KOHTPOJILHOH padoTe
68.| KonrponsHas padora Ne 6 o Teme 1
«["eomeTpuyeckast mporpeccusi»
69.| Pabora Han ommbkamu. [Ipumepst 1
KOMOWHATOPHBIX 3a/1a4.
70.| TIpumepb KOMOMHATOPHBIX 3a/1a4. 1 26.02.24
71.| IlepecTtanoBku 1 01.03.24
72.| IlepecranoBKH 1
73.| Pasmemienus 1 04.03.24
74.| Pazmemenus 1 07.03.24
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75.| Coueranus 1
76.| Coueranus 1 11.03.24
77.| lepectanoBku. Pazmemenus. Coueranus. 1 15.03.24
78.| OTHOCHTENIFHAS YACTOTA CITy9aifHOTO 1
coObITHS
79.| BeposiTHOCTH paBHOBO3MOKHBIX COOBITHI 1 18.03.24
80.| O6oObmaroIKii YPOK. 1 99 03.24
CJ10’)K€HHE U YMHOKEHUE BEPOATHOCTEM.
[ToaroToBKa K KOHTPOJIBHOM paboTe
81.| KonrtponbHas padota Ne7 o teme 1
«DNEeMEHTbl KOMOMHATOPUKH U TCOPHUU
BEPOATHOCTEN»
82.| Pabora nan ommOkamu. DYHKIUU U MX 1 01.04.23
CBOMCTBA. —
83.| ®yukimu u ux cBoictea. [loaroroska k [T MA 1 05.04.24
84.| ®ynkuun u ux corcrsa. [logroroska k 'NMA 1
85.| Ksagparusiii tpéxuien. [Toaroroska k THA. 1 08.04.24
86.| KBagparnunas pynkuus u e€ rpaduk. 1 y
IToaroroska x T UA 12.04.24
87.| KBanparuunas ¢pyHkius u €€ rpaduk. 1
[Toaroroka k 'NA
88.| Crenennas ¢pynkuus. KopeHs n-oii cremneHm. 1 15.04.24
IToaroroBka x ' 1A —
19.04.24
89.| Crenennas ¢pyukius. KopeHsb n-oii crerneHm. 1 9.0
IToaroroBka x ' A.
90.| YpaBHEeHuUs 1 HEPaBEHCTBA C OJTHOM 1
nepemeHHoil. [lonroroska 'MA
91.| YpaBHEHUS U HEPABEHCTBA C OHOMN 1 22.04.24
nepemenHoi. [Togroroka k 'MA —
92.| VpaBHEHWs ¥ HEPABEHCTBA C IBYMS 1 26.04.24
nepemeHHbIMU. [lonroroska k ['MMA
93.| YpaBHEeHUS 1 HEPABEHCTBA C IBYMS 1
nepemeHHbIME. [lonroroBka k ['MA.
94.| Utorosast quarHoctuka. TecTupoBaHue B 1 02.05.24
dopmare OI'D _
03.05.24
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95.| Apudmernueckas u reoMeTpudecKas 06.05.24
nporpeccun. [Toaroroska k 'MA —
.05.24
96.| Apudmerndeckasi 1 TeOMETpHUYCCKast 08.05
nporpeccun. [loaroroska k ['MMA
97.| DaeMeHTHI KOMOMHATOPHKH U TCOPHUU 13.05.24
BeposaTHocTel. [Togroroka k ' MA -
17.05.24
98.| DiaeMeHThl KOMOMHATOPUKH U TEOPUN 05
BepositHocTe. [ToaroroBka k 'MA
99.| DieMeHThI KOMOUHATOPUKU U TEOPHU
BeposaTHocTel. [Togroroka k ' MA
100 DyeMeHTBl KOMOMHATOPUKH M TEOPUH 20.05.24
BeposTHocTel. [Togroroska k ' MA _
101 DemMeHTHl KOMOMHATOPUKHU U TEOPUH 24.05.24

BeposTHocTel. [Togroroka k ' MA

102

DneMeHThl KOMOMHATOPUKH U TEOPUHU
BeposaTHocTel. [Togroroka k ' MA

Hrtoro: 102 yaca
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OLEHOYHbLIE MATEPUAJIbI

1.

8.

. YIpocTuTe BhIpaXkeHue

7 KJace

Hrorosasi KOHTpOJIbHasI padoTa

Bapwnanr 1

Pewmure ypassHenue:
2x _2x+1 _3x-5,
a) 3 6 4 °
6)6x-(x+3)P=4x - (x + 2)* - 5;
B) 82-2=1,
3anuinyuTe MHOXECTBO 3Ha4YeHU i nepeMeHHOM @, IPpH KOTOPHIX BhI-
a® + 2a -3 a’ + 3a
paxxenue = HEe MMeeT CMBbICJIA.

ba - a® 1,21a® - 49
(=2a%) - (=ab?)?
8 . (a’b)

H naﬁnm'e €ro 3HavueHue

7 1
a=—, b=-1=.
- 8' 7
[Teexon paccumTal, 4YT0, ABHIafACh C ONpPEAENeHHOM CKOPOCTHIO,
OH Tipoiifier HameueHHEI# nyTe 3a 2,5 u. Ho, yBesimuuB ckopocTe
Ha 1 kKM/4, OH mpomen aToT NyTh 3a 2 4. Haliaure inAy nyTH.

2x,ecin -3 < x <1,

[locTpoitTe rpaduk GYHKUHUN Y =
3-x,ecnnl < x <6,

ITo rpaduky onpeneaure:

a) Haubosbniee ¥ HauMEeHbIIee 3HAYEHUA QYHKIIHH;

6) cyMMy LeNLIX 3HAYEHUH APryMeHTa, NIPH KOTODPLIX 3HAYEHMS
GOYHKLUHH [OJOXKHATEABHEL.

Paanoxure Ha MHOXHUTENH BhIpaXKeHUe
(@ — 2bXa + b)* + (a — b)® + 3b°.
3anuumuTre ypasHeHue NpsaMO, Npoxoasuiei yepea TOYKY nepece-
YeHUus NPAMBIX 3x — Yy = 2 u 2y — x = 1 ¥ napayyienbHoi rpadpuky
ypasHenus 3(x — y + 1)= x — 2(y + 5).

x+y+2z=4,
Pemure cucreMy ypasHenu#t {x + y — 2 = 2,

2x -y +2z =1,
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Bapuanr 2

. Pemute ypaBHeHue:
8-x x+1 _ bz

8) 3 T S
6)6x+(x—-3)y=4x+ (x — 2)* - §5;
B) 5% -3=1,
. 3anumuTe MHOXKECTBO 3HAYEHHH NEepeMeHHON a, NPU KOTOPhIX
a-a +1 a
BhIPpayKeHHe - HE MMeeT CMBICJA.

64 - 1,96a> a + 6a®

(-2ab*)* - (-a®b)?
4b - (a%b)?

. YopocTure BhIpa)keHue ¥ HaliguTe ero 3Have-

HUe Ip¥ a = —%, b=1,2.

. Paccrosinue Mexxay AByMs NyHKTaMY MOe3A NMPOXOAMT MO PaCNu-
canuio 3a 7 4. Yepes 6 u mocse oTnipasjeHus OH CHU3UJI CKOPOCTH
Ha 10 KM/4, NO3TOMY B KOHEUYHbLIA NYHKT NPHLIEJ C ONO3JaHHUEM
Ha 10 mun. Haliaure nepBoHaYaJbHYI0 CKOPOCTH ITO€3/1a.

-2x,ecmn -3 < x <1,
. ITocrpoiire rpaduk GyHKUMH Y =
x-3,ecanl < x <5,

ITIo rpaduky onpenenure:

a) HauboJsbllee U HAMMeHblIee 3HAYEHUA PYHKIUH;

6) cyMMy LeJBIX 3HAYEHHUH APryMeHTa, NPU KOTODPBIX 3HAYEHUS
(GYHKUMH OTPHULATEJIBHBI.

. Paanoxxure Ha MHOXXMTENH BhIpaXkeHue

(a + 2b)a - b)* + (a + b)® — 2a°.

. 3anuiuuTe ypaBHeHHe NPAMOM, NMPOXOoAsLIe yepe3 TOUKy nepece-

YeHUA NpAMBIX 2X + ¥ = 3 1 2y — x = 1 1 napaaneasHoO# rpaduKy

ypaBHeHus 2(x —y + 3) =1 - 2(x + 6).

x+y-z=2,
. Pemure cucremy ypasHenu#t {x — y + 2z = 3,
x-2y+z=1,

91



8 kimacc  HMTorosasi KOHTpPOJIbHAsI paboTa

1 sapuanm

1. YopocTHTe BEIpAYKEHUEe W IIOCTPOITEe ero rpaduk:
1 vx+1 Py
y — - ) .
Je+1l+1l Jx+l-1
9 P ) a) 44 +23|c+7 3-x
 elmuTe aBHEHHe: a ) = H
e 4-x x-2 x+2
2

6) (x2 —2x—1) +3x%-6x-13=0.

3. HaiiguTe cyMMy BCeX NEJOYHCIEHHBIX PelIeHHI HepaBeH-

x® +22 +7
ctBa: ——21.
T—x

4. [Isa TpaKkTOpa pasHOil MOIIHOCTH, paboTas 0JJHOBPEMEHHO,
Bermaxand 1modie 3a 2 4 40 muu. Ecau 65l mepBwili Tpax-
TOp VBEeJMYHNJ CKOPOCTH BCOAIIKM B 2 pasa, a BTOPOM —
B 1,5 pasa, To mosie 6p10 ObI Bemaxano 3a 1 u 36 muH.
3a KaKoe BpeMs Bcraxas Obl I1oJie IepPBLIA TpakTop, paboras
¢ IePBOHAYAJBHON CKOPOCTRIO?

5. BEIACHUTE, KAKOEe HAMMEHBIIee 3HAYEHHE MOXKeT IPHHH-
MAaTh CyMMa KBaJpPATOB KODHEH ypaBHEHHU:A

x* —(2:1—3):c+a2 -3a=0.

2 sapuanm

1. VopocTuTe BEIpaK€HHE M IHOCTPOITE ero rpadpux:
(V= 1) =
it Jx-1 Jx+1 '
2. Pemure ypaBHeHMe: a) ol 29 Fild = 3 -
x+1 x*-2x-3 3-x

6) (x*~Tx+13) —(x-8)(x—-4)=1.

3. Haitgure cyMMy BCeX I@JIOYUCJIEHHBIX PEIIeHuli HepaBeH-

3
x°+17x
cTBa;, —— < 2x.
x+8

4. Ilpu ofHOBpEeMeHHOM paboTe ABYX HACOCOB PA3HOM MOLIHO-
ctu OacceilH HamonHAerca Boxou 3a 8 u. Ilocse pemonTa
HACOCOB IIPOM3BOAUTENBHOCTD II€PBOr'0 U3 HUX YBEJIHYNIACh
B 1,2 pasa, a Broporo — B 1,6 pasa, 1 npu ofHOBpeMeHHOMK
pabore 060X HacocoB OacceifH cTaja HAMOJHATHCA 3a 6 4.
3a xaxoe BpeMsa HanoJHHATCA OaccedH npu pabore TOJIBKO
IepBOro Hacoca Iocje peMoHTa?

5. BoIgCHUTH, KaKOoe HaUMeHbIllee 3HAYCHUE MOXKET IMPUHU-
MaTh CyMMa KBaZpaTOB KOPHEH ypaBHEHUS

x*-2(a+2)x+7+8a=0.



9 kiacce

ITOroeass KOHTPOJIBHAA PA0OTA IO aNreope AYOJIE
1. HaitauTe Kkopau ypasHenns (x + 2)2 — 9 = x(1 — x).
10a
a—3

— S5a

2.MlpeagcraBbTe B BHuAe ApoOM BeIpa)keHHe

M HailAuTe ero 3HavYeHue npu a = 0,5.

4x +8 = —4,

3. PemunTe cucTeMy HEepaBeHCTB { 8 —Sx >3

M HallAuTe Lesble pelueHns.
4. Pemuure 3azauy.

KM

IMepesie 300 KM aBTOMOOWIL €Xa/I CO CKOPOCThIO 60?, caenyromme 300 km
KM KM

— CO CKOPOCTEIO IOOT,a nocneaaue 300 kM — co ckopocTeio 75 -

HaitanTe cpeaHIOK0 CKOPOCTH AaBTOMOOH/IA HA MPOTHXeHNH BCero NyTH.

{y =|x+2l-1,
S. Pemnre cucTeMy ypaBHeHuiily = —(x +2)2+ 1.

AononaHumensHoe 3adaHue

x—1
e M OnpeAesnTe, MPH KaKHX

6*.IlocTpoiiTe rpaduk GyHKUMN y = —5 — =

3HA4YEeHHMAX MOpsAMas y = m He HMeeT ¢ rpadHKOM HH OAHOI 0611ei TOYKI.

(1101 084X KOHIDOJIbHAN PDALO 14 110 VIl CODE AYOJIeHHDBIN VDOBE

1. Haitaute kopau ypasernsa (y — 3)(y +3) + 2y2 =2y — 4.

4a ab+ b*
2.llpeacTaBbTe B BuAEe ApobM BeIpaXkeHHe -
a+b 16a
M HalignuTe ero sHaYeHuenpua = —9,2,b =18
4x +10 = 2,

3. Pemunre cCTEMY HEPABEHCTB { 3—2x>3
4. Pemunre 3aaauy.

KM
Tpe‘rblo HacThb NYTH BeJIOCHIIeAHCT Npoexal CO CKOPOCTBIO 12—,a
L |

KM
OCTABIUYKOCA — CO CKOPOCTHIO 18?. HaitanTe cpeHIOK CKOPOCTH

BeJsiocHneaucTa.

{y= —lx—1|+4,
S. Pemnre cucteMy ypaBHenuiil y = (x — 1)2 + 2

AononHumensHoe 3a0aHue
6*.MocTpoiite rpaduk dyuxumn y = x> — 5|x| + 4. Kakoe nanbosbiee

YHCJ10 00N TOYeK rpadrK QYHKUMH MOXKeT MMeTh C MPAMOI],

M HallguTe nesble pelieHHnA.
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MYHUIUITAJIBHOE BIOJ’KETHOE OBIIEOBPA3OBATEJIBHOE YUPEXKJIEHUE I'OPOJA HPKYTCKA
CPEJHSISA OBHIEOBPA3OBATEJIBHASA HIKOJIA C YIJIYBJIEHHBIM U3YYEHUEM OT/AEJBHBIX NPEIMETOB Nel19
(MBOY r. Upkyrcka COL Ne19)

VYr1Bepxkaena kak coctaBHast yacte OOIT OO0
npukaszom aupekropa MBOYVY r. Upkyrcka COILL Ne 19
01-10-129 ot 30.08.2023r.

Pabouas nporpamma
yueOHoro kypca «I'eomerpus»,
BXOOALICTO B O6H3aTeHBHyIO qacCTb
yueOHoro mana OOO MBOY r. Upkyrcka COLI Ne 19

[Ipenmertnas obnacts: MaTemaTuka u HHGOpMATHUKA

CpoK peanu3zaiuy nporpamMmMmsel: 3 rojaa

CocraButens nporpammsl: [1labanun B.JL.,
YUUTENIb MAaTEMAaTUKU U HHPOPMATUKH
MBOY r. Upkyrcka COLI Ne 19

94



IlosicHuTeIbLHAS 3aNIUCKA

[Iporpamma pa3paboTana B COOTBETCTBHH C TpeOoBaHusiMu DenepanbHOTO
rOCYJapCTBEHHOI0 00pa30BaTENbHOTO CTaHJapTa OCHOBHOroO 001iero oOpa3oBaHus,
denepanbHON 00pa30BaTEIBLHON MPOrPaMMO OCHOBHOT'O 00IIeTo 0Opa3oBaHus, C YIETOM
IUIAaHUPYEMBIX PE3YJbTaTOB OCBOCHHS OCHOBHOI 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO
obmero ob6pazoBanuss MBOYVY r. HUpkyrcka COILl ¢ yrnyOieHHBIM H3y4eHHEM OTACIbHBIX
npeameToB Ne 19.

Mecrto npeamera B yueOHOM IU1aHe: YUEOHBIN Kypc 00s3aTeNIbHOM YacTH y4eOHOT O TUIaHa.
IIpeameTHasn o6acTh: MaTemaTuka U MH(QOpPMATUKa
YpoBeHb IOATOTOBKM y4amuxcs: 6a30BbIi

['eomeTpusa Kak OOWH W3 OCHOBHBIX PAa3lE€iOB IIKOJIBHOW MAaTEMAaTHKH, UMEIOIIUMA
CBOEH 11eJ1bI0 00€CTIeUnTh U3YyUEHUE CBOMCTB U pa3MepoB (pUryp, UX OTHOLICHUH U B3aUMHOE
pacmoIOkKEHNE, OMUPAETCS HA JIOTUYECKYIO, I0KA3aTeNbHYIO JIMHUIO. LleHHOCTh n3yyeHust
TeOMETPUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs 3aKIIOYaeTCs B TOM, UTO
oOydJaromuics y4uTcsl MPOBOIUTH JOKa3aTeNbHBIE PACCYXKICHUS, CTPOUTH JIOTUYECKHE
YMO3aKJIIOUEHUs, JOKa3blBaTh HCTUHHBIE YTBEPKICHUS M CTPOUTH KOHTPIIPUMEPHI K
JI0’KHBIM, TIPOBOAUTH PACCYKJIECHUS «OT MPOTUBHOIO», OTJINYATh CBOMCTBA OT MPU3HAKOB,
dhopmynupoBaTh 0OpaTHBIC YTBEPHKIACHHUS.

Bropoii neabr0 U3y4eHusi FTEOMETPUHN SBISIETCS UCIIOJIb30BAaHUE €€ KaK HHCTPYMEHTA
MpU PEIICHUM KaK MaTEMAaTHYECKUX, TaK M MPAKTUYECKUX 3a]ad, BCTPEUYAIOMIUXCS B
peanbHON Ku3HH. OOydYaromwuiicss JOHKEH HAyYUThCS OIPEACTUTh TE€OMETPUUYECKYIO
¢burypy, onucaTh CIOBaMH JaHHBIM YEPTENK WM PUCYHOK, HAWTHU TUIOMIATL 3€MEIHHOTO
y4acTKa, pacCUMTaTh HEOOXOAMMYIO JJIMHY OINTOBOJIOKOHHOTO Kalenst wiu Tpedyemble
pasMmepsl rapaxa Jjisi aBTOMOOUIIA. ITOMY COOTBETCTBYET BTOpAsi, BEIYMCIUTEIbHAS TUHUS
B M3y4yeHUM reomerpun. [Ipu pemeHuu 3amad MpakTUUECKOTO XapakTepa OO0ydaroIIHiics
YYUTCS CTPOUTH MATEMATUYECKHE MOJIENN PEATbHBIX JKU3HEHHBIX CUTYallMil, TPOBOIUTH
BBIUMCIICHUS U OLICHUBATH aJICKBATHOCTh IIOJIyYEHHOI'O PE3YJIbTara.

Kpaiine BaxxHO mOIUEPKUBATH CBS3M I€OMETPUU C IPYTUMHU y4€OHBIMU MPEIMETaMHU,
MOTHBHUPOBATh HCIOJB30BaTh OIpPEACICHUS TEeOMETPUUECKUX (Uryp ¥ TOHSTHH,
JEMOHCTPUPOBATH MPUMEHEHHUE TMOJTYyYCHHBIX YMEHUM B (PU3UKE U TEXHHKE. ITHU CBS3HU
HaumOoJee SpKO BUIHBI B TeMax «Bektopbe», «TpUrOHOMETPUYECKHE COOTHOIICHUSY,
«Meton koopauHaT» u «Teopema [Tudaropar.

[Iporpamma paccumTaHa Ha CJIEAYIOIIEE KOJIMYECTBO YaCOB:

7 8 9
KJIacC | KJIacC | Kjacc
Koun-Bo yueOHBIX HEeNIb 34 34 34
Koi-Bo 4acoB B Henenr0 249/H | 249/H | 24/H
KonugecTBO 4acoB B roja 68 68 68
HNTOI'O: 102 nengenn, 204 yaca
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Y4yeOHNKH U y4eOHbIe MOcoOust:

I'eomerpus. Yuebnnk s 7-9 knaccos/aBt. AtanacsaJI.C., byry3os B.®.,Kagomies C.b.
M., «IIpocBenieHuey;

JlnnakTruaeckue Marepuansl o reometpun/ast. b. I'. 3uB., B.M. Meiinep. M.: IIpocsenienue

IInanupyemble pe3y/ibTaThbl 0CBOEHUS Y4eOHOr0 Kypca
JIn4HOCTHBIE Pe3yabTaThl

JInyHOCTHBIE pe3yJIbTAaThl OCBOCHUS MTPOrpaMMbl yueOHoro npeameta «I'eomerpusi»
XapaKTepU3YIOTCA:

1) maTpuoTHYecKOe BOCIIUTAHHE:

MPOSIBJIECHUEM MHTEpeca K MPOIUIOMY W HACTOSAIIEMY POCCHUHUCKOM MaTEeMaTHKH,
LIEHHOCTHBIM OTHOILLIEHHEM K JOCTHKEHHMSIM POCCHUMCKHX MAaTEMAaTHUKOB U POCCHUMCKOMN
MaTeMaTHYE€CKON MIKOJbI, K MCIOJB30BAHUIO ATUX JOCTIDKCHHH B JAPYrHMX HayKax u
MPUKIAIHBIX chepax;

2) rpaxkaiaHcKoe M TyXOBHO-HPABCTBEHHOE BOCTIMTAHME

TOTOBHOCTBIO K BBITIOJHEHUIO 00S3aHHOCTEW TpaKAaHWHA U pealiu3ally ero Ipas,
MpEACTaBICHUEM O MAaTEMaTUUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP,
SIBJICHUU, TIPOIIEAYP TPaKIaHCKOT0 0011ecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXIEHHIO JSTHYECKHX TMpOoOJIeM, CBS3aHHBIX C MPAKTHYECKUM MPUMEHECHUEM
JNOCTH>KEHUN HAayKH, OCO3HAaHMEM Ba)XXHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B
JESTEIbHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIUTAHHE:

YCTAHOBKOM Ha aKTUBHOE YYaCTHE B PEIICHUM MPAKTUUYECKHUX 3a]a4 MaTeMaTHIYECKOM
HaIpaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTU MaTEMaTH4YE€CKOro 0Opa30BaHMs HA MPOTSKEHUU
BCEl KU3HU I YCIEITHON TPOo(heCcCHOHANBHON ACSITEIbHOCTH M PA3BUTHEM HEOOXOIMMBIX
YMEHUM, OCO3HAaHHBIM BBIOOPOM H TIOCTPOCHHEM WHIWBHAYaJIbHONW TPaeKTOPUU
o0pa3oBaHUsl M JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX WHTEPECOB U OOMIECTBEHHBIX
MOTpeOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K AMOIIMOHAJILHOMY M 3CTETUYECKOMY BOCHIPUATUIO MAaTEMAaTUYECKUX
OOBEKTOB, 3aJad, peHICHWH, pPACCYXKICHHWA, YMEHHIO BHJIETh MaTeMAaTHYECKHE
3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI' 0 MO3HAHMS :

OpHUEHTAIMeH B ACSITEIbHOCTH HA COBPEMEHHYIO CUCTEMY Hay4HbIX ITPeICTaBIeHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS 4YeNOBEKa, MPUPOAbl U OOIIECTBA, MOHUMAHHEM
MaTeMaTUYEeCKOM HAyKu KakK c(epbl YEIOBEUECKOM NesATeIbHOCTH, 3TANOB €€ pa3BUTHUS U
3HQUMMOCTH JUIsl Ppa3BUTUS UMBWIM3ALMM, OBJAJACHUEM S3bIKOM MAaTeMaTUKU U
MaTeMaTHYEeCKON KYJIbTYpOW Kak CPEICTBOM MO3HAHUSI MUPA, OBIAJACHUEM MPOCTCHIITMMU
HaBbIKAMU UCCIEA0BATEIbCKON JEATEIbHOCTH;
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6) d¢usnyeckoe BocnuTaHue, (opMupoBaHMe KYJIbTYPbl 310POBbSI M
3MOLMOHAJIBHOIO 0JIArONMOTyYHUs:

TOTOBHOCTBIO IIPUMEHSATh MAaTEMaTHUYECKUE 3HAHMS B MHTEpPECaX CBOErO 370POBbS,
BEJICHUS 3710pOBOro 00pasa )KU3HHU (310pOBOE MUTaHUE, COATaHCUPOBAHHBIN PEXKUM 3aHATHIHI
Y OT/bIXa, peryisipHas (pru3ndecKasi akTUBHOCTB), CGOPMHUPOBAHHOCTHIO HAaBbIKA PE(IIEKCHUH,
IpU3HAHUEM CBOEIO IpaBa Ha OUIMOKY M TaKOI'o )K€ IpaBa APYroro 4yeiloBeKa;

7) 3K0JIOrHYecKoe BOCTIMTAHHE:

OpHeHTaluell Ha IpUMEHeHHe MaTeMaTHIEeCKUX 3HaHUH AJIs pellieHus 3a1a4 B 001acTH
COXPAHHOCTH OKPY’KaoIIEeW Cpefibl, MIIAHUPOBAHMS MOCTYIIKOB M OLEHKU MX BO3MOJKHBIX
HOCJENCTBUI ANl OKpyXarolled cpelbl, OCO3HaHMEM IJIO0AJBHOTO  XapakTepa
AKOJIOTMYECKHUX MPOOJIEM U ITyTEN UX PELIEHUs;

8) aganTanus K M3MEeHSAIOIMMCS YCJIOBUSIM COIIUATBHOM M IPUPOIHOI Cpelbl:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCIIOBUSAX HEOIPEAEIEHHOCTH, MOBBIIIECHUIO YPOBHS
CBOEH KOMIIETEHTHOCTHU Yepe3 MPaKTHUECKYIO AESITeIbHOCTh, B TOM YHCIE YMEHUE YUUTHCS
y ApPYTUX JIofei, mpuodperaTh B COBMECTHOM AESITENbHOCTH HOBBIE 3HAHMS, HABBIKH U
KOMIIETEHIIUU U3 OIBITA APYTUX;

HEOOXOIMMOCTBIO B (DOPMUPOBAHWU HOBBIX 3HAHMM, B TOM uucie (GOpMYIHPOBATH
u7ey, TOHATHUS, TUIIOTE3bl 00 OOBEKTaX U SIBJICHMSX, B TOM 4YHCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh Je(QUUUTHI COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH, IJIaHUPOBATH CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAlUI0, BOCIPHHHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOUINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBbIE PELICHUS U
neicTBUs, POPMYIIUPOBATH U OLIEHUBATh PUCKHU U MOCIEACTBUS, (POPMUPOBATH OMBbIT.

MeranpeaMeTHbIe pe3yJabTaThl
Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA

ba3oBrble jornyeckue AedCTBUA:

® BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKN MaTEMAaTHYECKUX OObEKTOB,
MOHSTHI, OTHOIIEHUH MEXAY MOHATUAMH, (POPMYITUPOBATH OINPEAETIECHUs MOHATUH,
YCTaHABIMBATh CYIIECTBEHHBIH TMPU3HAK KIACCH(DHUKAIMH, OCHOBAaHHUS  JUIS
0000111eHUsI U CPaBHEHUS], KPUTEPUH MPOBOAMMOI0 aHAIN3a;

® BOCHPHUHHUMATb, GOPMYIHPOBATH U IPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIIbHbIE U
OTpULATENIbHbIE, €IMHUYHBIC, YACTHBIE U O0IIHE, YCIOBHBIE,

® BBIIBIATh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M W IPOTHUBOPEUUs B
¢dakrax, JaHHBIX, HAONIONEHUSX M YTBEPKACHUAX, NpEAsaratb KpUTEPUHU Ui
BBISIBJIICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUN;

e JleJaTh BBIBOJBI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, 1EAYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIFOUEHUH, YMO3aKJIFOUECHHI 110 aHAJIOTHH;

e pa3dupaTh JI0Ka3aTeJbCTBA MATEMaTHUECKHUX YTBEpXKIEHUH (IpsMble U OT
OPOTUBHOI0),  IPOBOJUTH  CAMOCTOSITEIbHO  HECJIOKHBIE  J0Ka3aTelbCTBA
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MaTeMaTU4ecKnX (PaKTOB, BBHICTPAWBATh APTYMEHTALMIO, MPUBOAWTH HPUMEPHI H
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh CHOCOO pemieHusl yuyeOHOW 3a/layu (CpaBHHUBATh HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoliee TMOAXONAIIMH ¢ y4ETOM  CaMOCTOSITEIBHO
BBIJICIEHHBIX KPUTEPHEB).

Ba3oBrLIe ncciienoBarTe/ibCKAe IeiCTBUA .

UCIIOJI30BaTh  BOMPOCHI KaK HCCIIENOBATEIbCKUNA HMHCTPYMEHT TIO3HAHUS,
dbopmynupoBaTh  BONPOCHI,  (PUKCHpYyIOIIHE  MPOTUBOpEYHME,  MpoOJIeMy,
CaMOCTOSITEIPHO yCTaHABIIMBAaTh HCKOMOE W JIaHHOE, (HOPMHpPOBATH THUIIOTE3Y,
apryMEHTHPOBATH CBOO TTO3UIINIO, MHEHHUC;

IIPOBOJIUTH MO CAMOCTOSTEIbHO COCTABJIICHHOMY IIJIaHY HECJIOKHBIM 3KCIIEPUMEHT,
HEOOJIBIIIOE HCCIICJOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYECKOTO
00BbeKTa, 3aBHCUMOCTEH 00BEKTOB MEXKTY COOOI;

CaMOCTOSTENBbHO (POpMyIHpOBaTh OOOOIIEHWS ¥ BBIBOJABI TI0 pe3yjibTaTaM
MPOBEACHHOTO  HAONIOJCHHUS,  HWCCJICAOBAHUS,  OICHUBATH  JIOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BHIBOJOB U 0000IICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKKe BBIIBUTATh
MIPETIOIOKEHUS O €r0 PA3BUTHU B HOBBIX YCIIOBHUSX.

Pa6Gora ¢ undopmanueii:

BBISIBJIATH HEIOCTATOYHOCTD M N30BITOYHOCTh WH(POPMAITHH, JAHHBIX, HEOOXOTUMBIX
JUTSL PELICHHS 3a]1a4H;

BBIOMPATh, AHATTU3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(OPMAIIHIO
Pa3TUYHBIX BUJIOB U ()OPM TIPE/ICTaBICHUS;

BBIOWpaTh (GopMy TMpejacTaBlieHUss HMHPOPMAIUU ¥ WUIUTFOCTPUPOBATH pPEIlllaeMble
3a/la4l CXeMaMHu, JuarpaMmmMamMu, HHOW TrpaduKoii 1 uX KOMOWHAIIUSAMY,

OLICHMBATh HAAEKHOCTh WH(MOPMAIIMH TIO KPUTEPHUSM, MPEATIOKEHHBIM YUUTEIEM
Wi copMyITUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHHKAaTHBHBIE YHUBeEpPCcAJIbHbIE Y4eOHbIE JeiCTBHA:

BOCIIPHHHUMATH ¥ ()OPMYIIHPOBATH CY)KJICHUS B COOTBETCTBHH C YCIOBUSMU U IEIISIMU
oOIIeHus], SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOK) TOYKY 3PEHHUS B YCTHBIX H
MUCBMEHHBIX ~TEKCTaX, JaBaTh TMOSCHGHHS 10 XOJy pEIICHHsS 3ajavH,
KOMMEHTHPOBATH MOJYYCHHBIN PE3YIIbTAT;

B XO0/¢ OOCYXKIEHHUS 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMBI,
MpoOJIeMBl, perraeMoi 3a71a4i, BRICKa3bIBATh HJICH, HAIIEJICHHBIC HA TIOUCK PEIICHUS,
COTIOCTABJIATh CBOM CYXACHHS C CYXICHUSAMHU JPYTHX YYaCTHUKOB JUANora,
OoOHapy>XMBaTh pa3M4le U CXOJCTBO TMO3UIMKA, B KOPpPEKTHOH (dopme
(dbopMyTHpOBaTH pa3HOTIIACHS, CBOU BO3PAKEHUS;

MPEJICTABIIATh PE3YJIBTAThl PEHICHUS 3aJadyd, SKCIICPUMEHTa, WCCICIOBaHUs,
MPOEKTa, CaMOCTOSTENILHO BbIOMpaTh (OPMAT BBICTYIUICHUS € YYETOM 3ajia4
MIPEe3eHTAIUN U OCOOCHHOCTEH ayUTOPHH;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW W MHAUBUIYaTbHOU paOOThHI
MIPY pElICHNH YIeOHBIX MaTEeMaTUISCKUX 3a/1a4;
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® [pUHUMATh IEJb COBMECTHOM JESATENbHOCTH, IUIAHUPOBAaTh OPIaHU3ALHUIO
COBMECTHOW paloThl, pacHpeiensiTh BUABI padOT, JOrOBapUBATHCSA, OOCYXAATh
MPOIIECC U pe3yJbTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

® y4YacTBOBAaTh B TIPyHNoOBbIX (GopMax paboTel (0OCYyXkAEeHHS, OOMEH MHEHUSIMH,
MO3rOBBI€ IITYPMBI U JAPYTHUE), BHIIOIHATH CBOIO YacTh padOThl U KOOPAMHUPOBATH
CBOM JCHCTBUS C IPYTMMHU WIEHAMH KOMaH/bl, OLIEHUBATh KA4€CTBO CBOETO BKJIAJa
B OOmMI NOPOAYKT MO KpUTEpHUsM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJICHCTBUS.

PeI‘y.IIHTI/lBHLIe YHuBepcajadbHbIC y‘leﬁﬂble HeﬁCTBHﬂ

Camoopranuszanus:
® CaMOCTOATEIbHO COCTAaBJAThH IUIAH, AJITOPUTM pEIIECHUs 3a4ayu (WIM €ro 4acTh),
BbIOMpaTh Ccroco0 pemeHus ¢ y4ETOM HMMEIOIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PELICHUH C y4ETOM
HOBOH MH(pOPMAaIIHH.
CaMOKOHTPOJIb, SMOLIHOHAIbHBIN HHTE/JICKT:
® BIAJETh CHOCOOAMHM CaMOINPOBEPKH, CAMOKOHTpOJIA Ipolecca U pe3yJsbrara
pElIeHNUs MaTeMaTUYEeCKOM 3a1a4u;
® [IpEeABUAETH TPYAHOCTHU, KOTOPHIE MOT'YT BOSHUKHYTH IIPH PEILICHUU 33a4l, BHOCUTh
KOPPEKTHBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAWIEHHBIX OLTNOOK,
BBISIBJIEHHBIX TPYAHOCTEM;
® OIICHMBaThb COOTBETCTBUE pE3yJbTaTa JAEATEIbHOCTH IIOCTABICHHOW LEIH U
YCIIOBHSIM, OOBSICHATH MPUUYMUHBI TOCTHKCHHSI MM HETOCTHKEHMS LIETIH, HaXOAUTh
OLIMOKY, 1aBaTh OLICHKY NMPUOOPETEHHOMY OTIBITY.

IIpeameTHBIE pe3yabTaThI

K koHny oOyuenuss B 7 kjacce oOy4arouuiicss MOJYyYUT CIEAYIOIIME MPEIMETHbIE
pE3yJIbTATHIL:

PacrioznaBath H3yuyeHHblE TreoMeTpUyecKue (Urypbl, OMpenensiTh UX B3aUMHOE
pacrosoxeHue, 1300pakaTb TeoMeTpruieckue (GUTrypbl, BHIIOIHATh YEPTEXKH MO YCIOBHUIO
3anaun. M3MepsATh MuHENHbIe U YIII0BbIe BEIMUMHBL. Pemath 3a7jaun Ha BBIYMCIIEHUE JUTUH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb rpyOyr0 OLEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B peallbHON
KHU3HHU, Pa3MEPOB MPUPOJHBIX 00BEKTOB. PazinnuaTh pazMepsl 3TUX 00BEKTOB IO MOPSIKY
BEJTMYMHBI.

CTpouThb YepTEk U K TEOMETPUUECKUM 3aa4aM.

[Tonb30BaThcsl MpU3HAKAMHM PABEHCTBA TPEYTOJbHUKOB, MCIOIB30BaTh MPU3HAKU U
CBOICTBAa paBHOOEIPEHHBIX TPEYTOJIBHUKOB IIPU PEIICHUH 3a/1ay.

[TpoBOANTE JIOTHYECKUE PACCYKAECHUS C UCIIOJIb30BAHUEM I€OMETPUUECKUX TEOPEM.
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ITonbp30BaTbCs NMpU3HAKAMM PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJBHUKOB, CBOUCTBOM
MEAMAHbI, NPOBEAEHHOW K THUIIOTEHY3€ NPSAMOYTOJIBHOIO TPEYrOJBbHUKA, B PEUICHUU
T€OMETPUUYECKUX 3a7a4.

OmnpenensaTs NapamienbHOCTh MPSIMBIX C IIOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMU
cekymasd. Onpeaensarts NapajiebHOCTh NPSIMBIX C MOMOIIbIO PABEHCTBA PACCTOSTHUM OT
TOYEK OJTHOW MPSAMOM 0 TOYEK APYTOU MPSMOM.

Pemats 3a1aun Ha KaeT4yaToil Oymare.

[IpoBOANTE BBIYMCICHHUS W HAXOJUTh YMCIOBbIE W OyKBEHHBIE 3HAUYEHUS YIJIOB B
F€OMETPUYECKUX 3aJadaX C MCHOJB30BAHHEM CYMMBI YIVIOB TPEYIOJBHHKOB U
MHOT'OYTOJIbBHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX MPH MEPECEUEHUN ABYX NapauleabHbIX
MPSAMBIX CeKyIlel. Pemars npakTuyeckue 3aauu Ha HAaXO0XIEHUE YTIIOB.

Brnazners nmoHsTHEM r€OMETPUUYECKOr0 MECTa TOUYEK. Y METh ONPEeAesATh OMCCEKTPUCY
yIJIa ¥ CEPEAUHHBIN NEPIEHANKYIISIP K OTPE3KY KaK TEOMETPUYECKUE MECTA TOUYEK.

DopMyIUpOBaTh ONPEEIICHNS OKPYKHOCTH U Kpyra, XOpIbl ¥ JUaMeTpa OKPYKHOCTH,
ITOJI30BAThCS] UX CBOMCTBAMHU. Y METh IPUMEHSATH OTH CBOMCTBA IPU PELICHUH 3a]1a4.

BrageTs NOHATHEM ONMMCAaHHOW OKOJIO TPEYI'OJBbHUKA OKPYKHOCTH, YMETh HAXOJUTh
e€¢ uentp. [lomp3oBaThcs (hakTaMM O TOM, YTO OHUCCEKTPHUCHI YIJIOB TPEYroJbHUKA
IIEPECEKAIOTCA B OJHOW TOYKE, U O TOM, YTO CEPEAVHHbIE NMEPIEHIUKYJIAPEl K CTOPOHAM
TPEYTOJIbHUKA IIEPECEKAIOTCS B OTHOW TOYKE.

Brnagetp NOHATHMEM KacaTeIbHOM K OKPYXXHOCTH, IIOJIb30BaThCA TEOPEMOM O
MEPIEHANKYIIIPHOCTH KacaTeJIbHON U painyca, MIPOBEAEHHOTO K TOUKE KaCaHUs.

ITonb30BaTbCst NMPOCTEHUIIMMU T€OMETPUYECKMMHU HEPABECHCTBAMM, IIOHUMATh HX
MPAKTUYECKUN CMBICII.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKHAE TIOCTPOCHHUS C IOMOILBIO IUPKYJIS U IMHEUKHU.

K koHny oOyuenuss B 8 kiacce oOy4arouiuiicss moJay4yuT CIEAYIOIIME MPEeIMETHbIE
pe3yabTaThI:

Pacnio3naBaTth OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX DJIEMEHTBHI, IT0JIb30BAaThC UX
CBOMCTBAMH MPH PELICHUH F€OMETPUUECKUX 3a]1a4.

[IpumeHATh CBOMCTBA TOYKM NEPECEUYEHUs MEJIUAH TPEyrojbHUKa (LEHTpa Macc) B
pelIeHnN 3a/1a4.

Brnagete moHATHEM CpelHEW JMHUM TPEYroJbHMKAa W Tpaneluuu, NPUMEHATh HX
CBOWCTBAa IpU peuieHud reomerpuueckux 3anad. [lomb3oBareca Teopemon daneca u
TEOPEMOM O MPONOPLUOHAIBHBIX OTPE3KAX, MPUMEHATh MX U1 PELICHHs IPAKTUYECKUX
3azay.

[IpumeHATh NpU3HAKU 0100MSI TPEYTOJILHUKOB B PELIEHUN T€OMETPUUYECKUX 3a/au.

[Tonb3oBatbes Teopemoit [ludaropa st penieHns reoOMeTPUUECKUX U MPaAKTUYECKUX
3ama4. CTpouTh MaTeMaTHYECKYH0 MOJENb B NPAKTHYECKUX 3a7a4ax, CaMOCTOSTEIBHO
Jie1aTh 4YePTEXK U HAXOAUTh COOTBETCTBYIOIIME JIJINHBI.

Bianers noHATHSAMM CHHYCaA, KOCUHYCA M TAHT€HCA OCTPOro yria MpsSMOYIOJBHOIO
TpeyronbHUKa. [101630BaThCS STUMU MTOHATUSIMU AJI PELICHUS IPAKTUYECKUX 3a/]1a4.

Bbraucnsate  (pa3auuHBIME - CIIOCOOAMM) IUIONIAAb TPEYroJbHUKA U IJIOLIAIH
MHOI'OYTOJIBHBIX (GUryp (Iojb3ysich, A€ HEOOXOJUMO, KalbKyJasiTOpoM). IIpumeHSTH
IIOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3aJadax.
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Bnagets NOHATUSAMHU BIHMCAaHHOTO M LEHTPAJIBHOIO YIJIA, UCIOJB30BATH TEOPEMBI O
BIIMCAHHBIX YIJIAaX, YIJIaX MEXIy XOpJaMH (CEeKyLIIMMH) M yIJIe MEXIy KacaTeJbHOM u
XOpAOH IPH PELIEHUH T€OMETPUUECKUX 3a/1a4.

Bnaners mNOHATHEM ONHMCAHHOTO  YETHIPEXYTOJIBHUKA, IMPUMEHSITh CBOMCTBa
OMMCAHHOT'0 YETHIPEXYTOIbHHUKA IIPU PELICHUH 3a/1a4.

[IpyuMeHATh MoJydeHHBbIE 3HAHMSI Ha NPAKTUKE — CTPOUTh MaTeMaTHYECKUEe MOJEIH
JUIS 33714 peajbHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCIICHHS C TPUMEHEHHEM
000U U TPUTOHOMETPUH (I10JIb3YSCH, IIe HEOOXOAUMO, KAJIbKYISITOPOM).

K koHny oOyueHuss B 9 kjacce oOy4aroUIMiicss MOJYYUT CIEAYIOIIME MPEIMETHbIE
pe3yJbTaThl:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMM OCTPBIX YIJIOB, HaXOAUTh C UX MOMOIIbIO
pa3IMyHbIe 3JEMEHTHl MPSIMOYTOJBHOTO TPEYTOJIbHUKA («pelIeHUue MPsIMOYTOJIBHBIX
TPEYroJbHUKOBY). HaxoauTh (C MOMOIIIBIO KAJIBKYJISATOPA) TMHBI M YTIIbI U1 HETAOJIMYHBIX
3HA4YCHUM.

[lonb3oBatbest  (opmynaMu TNPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOKJIECTBOM JIJIs1 HAXOKJICHUSI COOTHOLIEHUH MEX]ly TPUTOHOMETPUUECKUMHU BETMUNHAMH.

Hcnonb30BaTh TEOpeMbl CHUHYCOB M KOCHUHYCOB JJII HAXOXACHHS Pa3IUYHBIX
3JIEMEHTOB TPEYrojbHUKA («pelIeHHe TPEyroJbHUKOBY), MPUMEHATh UX NPU PEIICHUH
reOMETPUYECKHUX 3a/1ay.

Bnaners mnonsTusMH mnpeoOpa3oBaHUs MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6HbIx (uryp. Ilomp3oBaTbes cBolCTBaMU MOAOOMS MPOU3BOJBHBIX (UTYP, YMETbH
BBIUUCIIATD JUIMHBI U HAXOJUTh YIIIbl Y TOJ00HBIX ¢uryp. [IpumensaTs cBoiicTBa nmogodus B
MPAKTUYECKUX 3a/Jauax. YMEThb MPUBOAMUTH MPUMEPHI MOJOOHBIX GUTYpP B OKpY’KalolleM
MHUDE.

[Tonb30BaThCs TEOpEMaMH O MPOU3BEEHUHN OTPE3KOB XOP/, O MPOU3BEICHUU OTPE3KOB
CEKYIIHNX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCcsi BEKTOpaMH, TMOHMMATh WX T€OMETPUYECKUNA U (PU3MUECKUN CMBICI,
MPUMEHATh UX B PEIICHUH F€OMETPUUYECKUX U (pusmyeckux 3aaad. [IpumeHsTh ckaiasipHoe
IIPOM3BEACHNE BEKTOPOB JJIs1 HAX0XKACHUS JUIMH U YTJIOB.

[Tonb30BaThCcsi METOJOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHSTh €ro B pPELICHUHU
reOMETPUYECKUX U IPAKTUYECKUX 3a/1ay.

Brnageth MOHATUSMU TPaBHJIBHOIO MHOTOYT'OJIbHUKA, JJIMHBI OKPY>KHOCTH, JUITMHBI
IYT'¥ OKPY’KHOCTH Y PaIuaHHON MEpBI YIJla, YMETh BBIYMCIIATH IUIOIIA/b KPYyTa U €ro yacTeil.
[IpuMeHsTh MOTyYeHHbIE YMEHUS B TPAKTUYECKUX 3a/1auax.

Haxoaute ocu (niam HEHTPHI) CHMMETPHUH (PUTYpP, TPUMEHSTH IBHKEHUS TUIOCKOCTH B
MIPOCTEUIINX CITyYasX.

[IpuMeHATh MONy4eHHbIE 3HAHUS HA MPAKTHUKE — CTPOUTh MAaTEMaTUYECKHE MOJAEIU

JUIS 3a/1a4 peaibHOM )KU3HU U MPOBOJIUTH COOTBETCTBYIOUINE BBIYUCIICHUS C TPUMEHEHUEM
nonoOuss W TPUTOHOMETPUYECKHX  (QYHKIMH  (MOJB3ysiCh, TI/A€  HEOOXOAMMO,
KQJIbKYJISITOPOM).
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JesATeIbHOCTH 00Yy4aIOIINXCS, HANIPABJEHHAS HA JOCTHKEHHE pe3y/ibTaTa

7 KIIACC

OOBSICHATB, UTO TAaKOE OTPE30K, JIYY, Yroll, Kakue (PUrypsl Ha3bIBAIOTCS PABHBIMU, KaK
CPaBHUBAIOTCA U U3MEPSAIOTCS OTPE3KU M YIUIBI, YTO TAKOE I'paayC W rpaaycHas Mepa yria,
KaKO#l yroj Ha3bIBaeTCs MPSMBIM, TYNbIM, OCTPbIM, Pa3BEPHYTHIM, YTO TAKOE CEpeArHa
oTpe3ka M OucCCeKTpuca Yyria, KaKue Yribl Ha3bIBAIOTCS CMEXKHBIMU M KaKHe
BEPTHKATBHBIMU; (POPMYITUPOBATH U 0OOCHOBBIBATH YTBEPKACHHS O CBOMCTBAX CMEXKHBIX U
BEPTUKAJbHBIX YIJOB; OOBACHATH, KaKu€ IpPSMbIE Ha3bIBAIOTCA IMEPHEHIUKYJISIPHBIMU;
dbopMynupoBaTh H  OOOCHOBBIBaTH  YTBEpXKIEHHE O CBOMCTBE JBYX MPSIMBIX,
NEPHEHAUKYISPHBIX K TPETbel; M300pa)kaTh M Paclo3HaBATh YyKa3aHHBIE IMPOCTEUIINE
Gburypsl Ha yepTexax; pelaTh 3a/1a4u, CBI3aHHbBIE C STUMU MPOCTEHIITUMH PUTYPAMH.

OObsicHATh, Kakas (urypa Ha3bpIBaeTCs TPEYrOJbHUKOM, UYTO TAaKOE€ BEpPILUHBI,
CTOPOHBI, YIVIBI W TE€PUMETP TPEYroJbHHUKA, KaKOW TpPEyroJbHUK Ha3bIBAETCS
paBHOOEIPEHHBIM U KAaKOH PaBHOCTOPOHHUM, KaKue€ TPEYroJbHUKH Ha3bIBAIOTCS PABHBIMU;
M300paXkaTh U paclo3HaBaTh HA YEPTEkKaX TPEYTOJbHUKH U UX JIEMEHTHI; POpMYyIUpOBaTh
M JIOKa3bplBaThb TEOPEMbl O IMPHU3HAKAX pPABEHCTBA TPEYTrOJIbHUKOB; OOBSICHATH, UTO
Ha3bIBA€TCSl MEPIEHIUKYJIAPOM, MPOBEAEHHBIM W3 JaHHOM TOYKM K JAHHOW HIPSIMOIi;
(dbopMynHpoOBaTh U J10KA3bIBaTh TEOPEMY O MEPIEHIUKYIIAPE K MPSAMOil; OOBICHATh, KaKue
OTPE3KH HA3bIBAIOTCS MEIMAHOM, OMCCEKTPUCOM U BBICOTON TPEYTOJIbHHKA; (POPMYITUPOBATH
U JI0Ka3bIBaTh TEOPEMbI O CBOWCTBAX PaBHOOEIPEHHOIO TPEYroJIbHHWKA; PEllaTh 3aJayH,
CBSI3aHHBIE C TPU3HAKAMM PABEHCTBA TPEYTOJBHUKOB M CBOWCTBAMHU PaBHOOEIPEHHOTO
TPEYroJbHUKa; (POPMYyIUPOBATh OMpPENEICHIE OKPYKHOCTH; OOBSACHATh, YTO TaKOe LEHTP,
paaMyc, XOpAa M JHMaMeTp OKPYXXHOCTH; peulaTb MPOCTEHINME 3aJauyd Ha IOCTPOEHUE
(moctpoeHue yria, paBHOIO JAaHHOMY, IOCTPOCHHME OWCCEKTPUCHI YIJla, MOCTPOCHHE
NEPHEeHIUKYISPHBIX NPSIMbIX, IOCTPOEHUE CEPEIMHBbI OTpe3Ka) U OoJiee CIOXKHbIE 3a/1auH,
WCIIOJIB3YIOIIME YKa3aHHbIE MPOCTEUINE; COMOCTABIATh IOJYYEHHBIM pe3ysibTar C
YCJIOBHEM 33]1a4M; aHAJIN3UPOBATH BO3MOXKHBIE CIIy4au.

®opMmynupoBaTh ONpPEEICHUE MapauIeIbHBIX HPAMBIX; OOBIACHATH C MOMOIIBIO
pUCYHKa, Kakuhe YIJbl, OOpa30BaHHbIE NpPHU [EPECEYCHUM [JIBYX TMPSMBIX CEKYIIEH,
Ha3bIBAIOTCSl HAKPECTJIEKAIUMH, KaKue OJHOCTOPOHHHMH U KaKHW€ COOTBETCTBEHHBIMM;
(dbopMynHpoBaTh U JOKA3bIBaTh TEOPEMBI, BhIpaXarollue MpU3HAKU MapajyieIbHOCTU JBYX
NpSIMBIX; OOBSICHATH, YTO TAaKOE€ AaKCHOMBI TE€OMETPUH U KaKUe aKCHOMBI YXKe
HCIOJIb30BAJIMCh paHee; (HOpMYIHpPOBATh AKCMOMY MapajlIeIbHBIX MPSIMBIX U BBIBOJUTH
cleACTBUS U3 HEE; (POPMYIHPOBATh U JOKA3bIBATh TEOPEMbI O CBOMCTBAX MapajuleibHBIX
NpsIMBIX, OOpaTHBIE TeopeMaM O TMpU3HAKaxX MapajIeIbHOCTH, CBS3aHHBIX C HaKpeCT
JIeKAIIMMH, COOTBETCTBEHHBIMH U OJHOCTOPOHHUMH YTJIAMH, B CBSI3U C 3THM OOBACHSTH,
YTO TAaKO€ YCJIOBHE W 3aKJIIOYEHUE TEOpPEMBbI, Kakas TeopeMa Ha3bIBaeTcsi 0OpaTHOM Mo
OTHOIICHHIO K TJAHHON Teopeme; OOBSICHITD, B UM 3aKIIIOYACTCS METO/ JI0Ka3aTeNIbCTBA OT
MPOTUBHOIO: (OpPMYyIUPOBATh U JOKAa3bIBaTh TEOPEMbl 00 yIriax C COOTBETCTBEHHO
NapajiyIeIbHBIMU U EPIEHAUKYIIPHBIMUA CTOPOHAMM; IPUBOAUTH IPUMEPHI UCIIOJIb30BAHUS
3TOr0 METOJA; pellaTh 3aa4i Ha BbIYHUCIECHUE, 10KA3aTeIbCTBO U ITIOCTPOCHUE, CBA3aHHBIE
C MapajuIeIbHBIMU NPSMbBIMHU.
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®opmynupoBaTh M JOKa3blBaTh TEOPEMY O CYMME VIJOB TpPEYroJbHUKA M €€
CJIEJICTBHE O BHEIITHEM YTJI€ TPEYTOJbHUKA; IPOBOIUTH KIACCU(PUKALIUIO TPEYTOJIbHUKOB IO
yriaaMm; (GpopMyJaupoBaTh M JOKa3blBaTh TEOPEMY O COOTHOLIEHHUSX MEXIY CTOpPOHAMH M
yriamMu TpeyrojbHUKa (MpsiMoe U 00paTHOE YTBEPKIIEHUS) U CIEACTBUS U3 HEE, TEOpPEMY O
HEPABEHCTBE TPEYroJIbHUKA; (OPMYIUPOBATH M JOKAa3bIBaTh TEOPEMBbI O CBOWCTBAX
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB (MIPSMOYTOJBHBIN TpeyroibHUK ¢ yrioMm 30°, mpu3HaKH
pPaBEHCTBA NPSAMOYTOJIbHBIX TPEYTOJBHUKOB); (POPMYIHPOBATH ONPEAEIEHUS PACCTOSIHUS OT
TOYKHA 10 MPSIMOM, PAacCTOSHUSA MEXIY NapajuleJbHbIMU MPSMBIMU; pelIaTh 3a/Jadd Ha
BBIYMCIIEHUE, JI0Ka3aTEIbCTBO M IIOCTPOCHME, CBS3aHHBIE C COOTHOLICHUSIMH MEXY
CTOPOHAMH U YIJIaMH TPEYTOJIbHUKA U PACCTOSTHUEM MEXIY NapaJIeIbHBIMU IPSIMBIMU, TPU
HEOOXOIMMOCTH MPOBOAUTH IO XOAY pELIEHUS JONOJHUTEIbHBIE IOCTPOEHUS,
COMOCTABJISITh TMOJIYYEHHBIN pe3ylbTaT C YCIOBHEM 3aJlaud, B 3aJayaX Ha IOCTPOEHUE
HCCIIeI0BAaTh BO3MOXKHBIE CITydaH.

8 KJIACC

OOBSACHATH, UTO TAKOE JIOMaHast, MHOTOYT'OJIbHUK, €r0 BEPIINHBI, CMEKHbIE CTOPOHBI,
JMaroHa N, W300pakKaTh W pacCIO3HABaTh MHOTOYTOJHHHKH Ha YepTeKax; IMOKa3bIBaTh
3JIEMEHTBl MHOTOYTOJIbHHMKA, €r0 BHYTPEHHIOIO M BHEIIHIOI 00J1acTH; (GOpMYyIUpPOBaATH
OTIpeNielICHNEe BBHIMYKIOTO MHOTOYTOJbHHKA; M300pakaTh W PAClo3HABaTh BBITYKIBIE H
HEBBINYKJIbIE MHOTOYTOJIBHUKHU; (OPMYIUPOBaTh U JOKa3bIBaTh YTBEPKICHHUS O CyMMe
VIJIOB BBIMTYKJIOTO MHOTOYTOJIBHHKA M CYMME €r0 BHEIIHHUX YIJIOB; OOBSCHATH, KaKHe
CTOpPOHBI  (BEpIIMHBI)  YETHIPEXYTOJbHUKA  HA3bIBAIOTCS  MPOTHBOIIOJIOKHBIMH;
dbopMynupoBaTh ONpEAEICHUS MapajulelorpaMma, TpameluH, pPaBHOOCAPEHHOW U
NpSIMOYTOJIBHOW — Tpameuui, NpsMOYrojbHHKa, pomOa, KBajapara; u300pakaTb U
pacro3HaBaTh 3T YETHIPEXYTOIBHUKH; (OPMYITUPOBATH U JOKA3bIBATH YTBEPKACHUS 00 MX
CBOMCTBAxX M MpPU3HAKAX; peliaTh 3a/la4l Ha BBIUMCIICHUE, I0KA3aTEeIbCTBO U MOCTPOEHUE,
CBSI3aHHBIC C STUMH BUIAMH YETHIPEXYTOTLHUKOB; OOBSCHSITH, KAKUE JBE TOYKU HA3bIBAIOTCS
CUMMETPUYHBIMH OTHOCUTEJIBHO NPAMOH (TOYKH), B KakoM ciy4ae (uUrypa Ha3bIBaeTCs
CUMMETPUYHOM.

OOBsACHATh, KaK IMPOU3BOJUTCA HM3MEpPEHHE IUIOMAAed MHOTOYrOJIbHHKOB, KaKHe
MHOTOYTOJIbHUKH  Ha3bIBAIOTCS PABHOBEIMKUMH ¥ Kakhe pPaBHOCOCTABICHHBIMU;
(dbopMyIMpOBaTH OCHOBHBIE CBOWCTBA IUIOIIAJCH W BBIBOJUTH C UX TOMOIIBIO (HOPMYIIBI
Ionaaei HpSIMOYTOJIbHUKA, napajienorpamma, TPEYTOJIbHUKA, Tparnenuy;
dbopmMynupoBaTh U JOKa3bIBaTh TEOpEeMy 00 OTHOIIEHWH IUIOUIaell TPEYroJbHUKOB,
UMEIONIMX TI0 PaBHOMY YIIy; (OpPMYJIHpOBaTh M JIOKa3piBaTh Teopemy Iludaropa wu
o0paTHyIO eii; BRIBOIUTH (hopmyiy ['epoHa [uis 1Iomaay TpeyroibHUKa; penaTh 3aJa4un Ha
BBIYMCIICHUE W J0Ka3aTeNbCTBO, CBSI3aHHBbIE C (QOpMylamMH IUIoOHmIageil u TeopeMoi
[Tudaropa.

OOBSCHATH MOHITHE MPOTIOPIUOHATLHOCTH OTPE3KOB; (POPMYITUPOBATH OTIPEACTICHHS
MOJTOOHBIX TPEYroJbHUKOB M Ko3(duumenta monobus; GopMyaupoBaTh M JIOKa3bIBaTh
TeOpeMbl: 00 OTHOIICHWHU IUIOMIA[ICH TOJOOHBIX TPEYroJbHUKOB, O MPHU3HAKAX MOHA0OMS
TPEYTOJIbHUKOB, O CPEHEH JIMHUM TPEYrOJIbHUKA, O IEPECEUEHUH MEeIUaH TPEYroIbHUKA, O
MPONOPIIMOHANBHBIX OTPE3Kax B MPSIMOYTOJBHOM TPEYTOJbHUKE; OOBACHATH, YTO TaKOE
METoJ MoAoOHs B 3ajadax Ha MOCTPOEHUE, U NPUBOAMUTH MPUMEPHl MPUMEHEHHs 3TOrO
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MeToa; OOBSICHATH, KaK MOXKHO MCHOJIb30BaTh CBOMCTBA IMOJOOHBIX TPEYTrOJILHUKOB B
U3MEPUTEIbHBIX paboTax Ha MECTHOCTH; OOBSICHATH, KAaK BBECTH IMOHATHE TOIOOMS IS
MPOU3BOJBHBIX PUTYD; HOPMYTHUPOBATH OMPEACICHUS U UIITIOCTPUPOBATH MOHSATUS CUHYCA,
KOCHHYCa ¥ TaHT€HCa OCTPOTO yrila MPSIMOYTOJBHOTO TPEYTOJbHHUKA, BHIBOJUTH OCHOBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO U 3HAYEHHS CUHYCA, KOCUHYCA U TaHTeHca 1Sl yriioB 30°,
45°, 60°; pemaTh 3amayd, CBs3aHHBIC C MOAOOMEM TPEYTOJIBLHUKOB, JIJII BBIYUCIICHUS
3HAQYEHHUI TPUTOHOMETPUUECKUX (QYHKIIMM UCTIOIBb30BaTh KOMITbIOTEPHBIE TIPOTPAMMEBI.

HccnenoBaTe B3aMMHOE PACIONIOKEHHE MPSIMOM M OKPYKHOCTH; (POPMYIUPOBATH
ompeJieNieHne KacaTelIbHOM K OKPYXHOCTH; (OpPMYJIUPOBATh U JIOKA3bIBaTh TEOPEMBI: O
CBOMCTBE KacaTeIbHOM, O MpU3HAKE KacaTeIbHOM, 00 0Tpe3Kax KacaTeIbHBIX, POBEIEHHBIX
W3 OJHOU TOYKH; (POPMYIUPOBATH MOHATHUS IEHTPAIBHOIO yria U TPagyCHOM MEphl AYTU
OKPY>KHOCTH; (hOPMYJIHUPOBATH U IOKA3bIBATH TEOPEMBI: O BIIMCAHHOM YTJIE, O POU3BEACHUHN
OTPE3KOB MEPECEKAIMMXCS XOpA; HGOopMyIUpoBaTh U JOKa3bIBaTh TEOPEMBI, CBS3aHHBIC C
3aMeYaTeNIbHBIMA TOYKAMH TPEYrOJIbHUKA: O OHCCEKTpHUCE YIJIa M, Kak CIEJICTBHE, O
MepeceyeHur OUCCEKTPUC TPEYTOIBHUKA; O CEPEIMHHOM MEPIEHIUKYISPE K OTPE3KY U, KaK
CJIC/ICTBHE, O TIEPECCUCHUN CEPEIUHHBIX NMEPIEHANKYIISIPOB K CTOPOHAM TPEYTOJbHUKA; O
MEPECEYCHUN BBICOT TPEYrojbHUKA; (QOPMYIUPOBATh OMNpPENCICHUsI OKPY>KHOCTEH,
BIICAaHHOW B MHOTOYTOJBHUK M OIHMCAHHOM OKOJIO MHOTOYrOJbHUKA; (OPMYIUPOBATh U
JTIOKa3bIBaTh TEOPEMBbI: 00 OKPY)XHOCTH, BIUCAHHOHW B TPEYroOJIbHUK; 00 OKPYKHOCTH,
OTMCAHHON OKOJIO TPEYrOJIbHHKA, O CBOMCTBE CTOPOH OIMHMCAHHOTO YETBIPEXYTONbHUKA; O
CBOMCTBE YIVIOB BIIMCAHHOTO YETHIPEXYTOJIbHHMKA; peIiaTh 3aJlayd Ha BBIYUCIICHUE,
JI0Ka3aTeJIbCTBO M MOCTPOEHHUE, CBSI3aHHBIE C OKPY>KHOCTBIO, BIIUCAHHBIMUA U OMUCAHHBIMU
TPEYroJIbHUKAMH ¥ YETHIPEXYTOJIbHUKAMM, HCCJIEA0BaTh CBOMCTBA KOH(PUTYypaIlUid,
CBSI3aHHBIX C OKPY>KHOCTBIO, C TIOMOIIBIO KOMITBIOTEPHBIX MTPOTPAMM.

9 KJIACC

@opMyJIHPOBaTh OMNPEEICHUS U WLIIOCTPUPOBATH MOHSATHS BEKTOPA, €ro JJIMHBI,
KOJUIMHEAPHBIX W PABHBIX BEKTOPOB; MOTHUBUPOBATH BBEJACHUE MOHATUW W JIEUCTBUH,
CBSI3aHHBIX C BEKTOPaMH, COOTBETCTBYIOIIUMH MPUMEPAMU, OTHOCAIIUMHUCS K (PU3UUECKUM
BEKTOPHBIM BEJIMYMHAM; MPUMEHSATh BEKTOPbl W JICMCTBUS HaJ HUMHU NPU PEUICHUU
TEOMETPUUYECKHUX 3a/1a4.

OOBSACHAT M WUIIOCTPUPOBATH MOHITHS MPSAMOYIOJBHOM CHUCTEMBI KOOPAMHAT,
KOOPJMHAT TOYKU U KOOPJAMHAT BEKTOPA; BHIBOJUTH M MCIIOJb30BAThH MPU PEUICHUM 3a/1a4
(GopMyIBl KOOPAWHAT CEperHBI OTpe3Ka, JIUHBI BEKTOPA, PACCTOSHUS MEXKIY JABYMS
TOYKAMU, YPABHEHUSI OKPYKHOCTU U MPSIMOM.

@opMyJIHPOBaTh U WIUTIOCTPUPOBATH ONPENECICHUS] CUHYCA, KOCUHYCa, TAHIE€HCA U
KotaHreHca yrioB oT 0 10 180°; BEIBOOAUTH OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO H
dbopMynbl ipuBeeHUs; POPMYITUPOBATh U JOKA3bIBATh TEOPEMBI CUHYCOB M KOCHHYCOB,
MPUMEHATh WX TIPU PEIICHHH TPEYroJbHUKOB, OOBACHITh, KaK HCIOJIB3YIOTCS
TPUTOHOMETpUYECKUE (POPMYITBI B USMEPUTETHHBIX pa00TaX HA MECTHOCTH; (DOPMYITUPOBATH
ONpeAesICHUs yIJla MEX]ly BEKTOpPAMHU M CKAJISPHOTI'O MPOU3BEJCHHUS BEKTOPOB; BHIBOJAUTH
dhopmMyny CKaJISIPHOTO TPOU3BEIEHUS 4Yepe3 KOOPAMHATHI BEKTOPOB; (hOpMyIHpoBaTh U
00OCHOBBIBATH YTBEP)KJCHUE O CBOWCTBAX CKASIPHOTO TPOU3BENCHUS, HCIOJB30BATh
CKaJISIPHOE MTPOU3BEJCHUE BEKTOPOB MIPHU PEIICHUHM 3a]1a4.
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®opMynupOBaTh ONpPENEIEHUE NPABUIBHOIO MHOIOYroJIbHHUKA; (OPMYIHPOBATh U
JI0Ka3bIBaTh TEOPEMBI 00 OKPY>KHOCTSIX, OMIMCAHHOW OKOJIO MPaBUIBHOTO MHOTOYTOJIbHUKA
Y BIIMCAaHHON B HETrO; BBIBOJWUTH U MCIIOJIB30BaTh (DOPMYJIBI JIJISl BBIYMCIIEHMS IUIOIIAIN
NPaBHJIBHOI'O MHOTOYTOJIbHUKA, €70 CTOPOHBI M pajiiyca BIMCAHHOW OKPY>KHOCTH; peliaTh
3a/la4yl Ha IOCTPOEHHE MPABWIBHBIX MHOTOYI'OJBHUKOB; OOBSCHATH IMOHATUS [UIMHBI -
OKPYKHOCTH U TUIOUIAIM KPYTa; BBIBOJUTH (DOPMYIIBI AJIs1 BIYUCICHUS JUTMHBI OKPYKHOCTH
Y JUIMHBI YT, IJIOMAIU Kpyra U IUIOMIAId KPYTrOBOI'O CEKTOPA; MPUMEHATh 3TU (POPMYJIbI
IIpU PEIICHUH 3a/1ay.

OOBSICHATH, UTO TaKOoE€ OTOOpaKeHHE IUIOCKOCTH Ha ce0s M B KAKOM CIy4yae OHO
Ha3bIBAETCSl JIBIDKEHMEM IUJIOCKOCTH; OOBACHATH, 4YTO TaKOe€ OcCeBas CHUMMETpUs,
LEHTpaJIbHas CUMMETPHsI, NapajuIesIbHbIIl MEPEHOC U MOBOPOT; OOOCHOBBIBATH, UTO 3TH
0TOOpaXeHUS TIIOCKOCTHU Ha ce0sl ABJIAIOTCS ABUKCHUSIMU; OOBACHATH, KAKOBA CBSI3b MEXKY
JBUKEHUSIMU U HAJIOKEHUSAMMU; WILTIOCTPUPOBATH OCHOBHBIE BUbI IBUKEHUM, B TOM YHUCIIE
C TIOMOIIIbIO0 KOMIIBIOTEPHBIX IPOTPAMM.

OOBSICHATH, YTO TaKOE€ MHOTOTPAHHMK, €ro rpaHu, péOpa, BEPIIMHBI, JAMATOHAIH,
Kakol MHOTOIPAaHHHUK HAa3bIBAETCS BBIMYKIBIM, UYTO TaKOE€ N-yrojibHas TMpusMa, eé
OCHOBaHUs, OOKOBbIE I'paHU U OOKOBbIE PEOpA, Kakas Mpu3Ma Ha3bIBAeTCs MPSAMOM U Kakas
HAKJIOHHOM, YTO TaKOE€ BHICOTA MPU3MBI, KaKas MPU3Ma Ha3bIBACTCS MapajUIeeuIeIoM U
KaKoW MapaJijiesienuIe]l Ha3bIBaeTCsl MPSIMOYTOJIbHBIM; (POpMYyIUpOBaTh U 0OOCHOBBIBATH
YTBEP)KJCHUSI O CBOWMCTBE JMAaroHalell mapajjlesienuiesa U O KBaapare IuaroHaiu
MPsIMOYTOJIBHOTO Mapajieienunena; OOBACHATh, 4YTO Takoe OO0bEM MHOTOIPAaHHMKA;
OOBSICHATD, KAKOM MHOTOIPaHHUK Ha3bIBAETCS MMPAMUJION, YTO TAKOE OCHOBAHUE, BEPILINHA,
OOKOBBIC TpaHU, OOKOBBIE PEOpa M BHICOTA MUPAMUIBI, Kakas MUpaMUia Ha3bIBACTCS
NPaBUJIBHON, 4YTO Takoe amnodeMa NpaBUIBHOW NUPaMUIbl, OOBICHITH, KaKoe Telo
Ha3bIBA€TCA LWJIMHIPOM, YTO TAaKOE€ €ro OcCh, BBICOTA, OCHOBAaHUS, pajuyc, OOKOBas
MOBEPXHOCTh, OOpasyroIue, pa3BépTka OOKOBOW TMOBEPXHOCTH, KaKUMHU (Qopmynamu
BBIPAKAIOTCS 00BEM U IIIOMIAh OOKOBOW MOBEPXHOCTH MUIUHAPA; OOBICHITH, KAKOE TEIO
Ha3bIBA€TCs KOHYCOM, YTO TaKOE€ €ro OCh, BBICOTA, OCHOBaHHE, OOKOBas IOBEPXHOCTH,
oOpa3yroriue, pa3BEPTKa OOKOBOM MOBEPXHOCTH, KAKUMHU (POPMYTIAMU BBIPAKAIOTCS 00BEM
KOHyCa M IUIOIIaab OOKOBOW MOBEPXHOCTH; OOBSACHATH, KaKash MOBEPXHOCTb HA3bIBACTCS
cdepoil 1 Kakoe Telo Ha3bIBACTCS IIapoOM, YTO TAKOE Paguyc M aAuaMeTp cdepsl (mapa),
pacrno3HaBaTh Ha pUCYHKaxX MpU3MY, apajuiesienune], NupaMuay, HUIHH]P, KOHYC, 1ap.

Opranuszanusi NPOEKTHON U HCCJIEJ0BATEIbCKOM AesITeIbHOCTH 00y4al0IIMXCs B
paMKax u3y4eHHs NMpeaMeTa «reoMeTpus»

3a1a4yu NPOEKTHOI JAeSITeJIbHOCTH:

- OOyueHue MIAHUPOBAHUIO (YYAITUHCS JOJDKEH YMETh YETKO OMPESTUTh b,
OmnucaTh OCHOBHBIE IIard MO JIOCTUKEHUIO MOCTABJICHHOM 11€JIM, KOHLIEHTPUPOBATHCS HA
JTOCTI>KCHUH 1€, Ha TIPOTSKEHUU BCEil pabOThI);

- dopmupoBaHHe HaBBIKOB cOopa W 00paboTku WH(]pOpMAIMU, MaTepUATOB
(ywamuiics JOJDKEH yMETh BBIOpaTh MNOAXOIAUIYI0 HHGOPMALMIO M TMPABUIBHO €€
WCII0JIb30BAaTh);

- YMeHue aHanu3upoBaTh (KPEaTUBHOCTh U KPUTUYECKOE MBILUICHUE);
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- YMeHUE COCTABIISITh MMCHMEHHBIN OTUET (YJaIUHCs TOJDKEH YMETh COCTaBJIATh IJIaH
paboThI, MPE3EHTOBATh YETKO HWHQOpMAIHi0, OPOPMIIATh CHOCKH, UMETh TIOHSATHE O
oubauorpadum);

- ®opMuUpoOBaTh MO3UTUBHOE OTHOIICHWE K paboTe (yJamruiicsl MTOJDKEH MPOSBISATH
WHUIMATUBY, DHTY3Wa3M, CTapaThCs BBIMIOJIHUTH pPabOTy B CPOK B COOTBETCTBUHU C
YCTaHOBJICHHBIM TUTAHOM U TpaduKOM pabOTHI).

IIpyHIUNBI OPraHU3aluy MPOCKTHON AeATEJIbHOCTH:

- [IpoexT nomkeH ObITh MOCUIIBHBIM JIJIS1 BBITIOJTHEHUS:

-Co3naBaTh HEOOXOAMMBIE YCJIOBHUS JJII YCIEUIHOTO BBIMOJHEHUS IPOEKTOB
(popMupoOBaTH COOTBETCTBYIOILYIO OMOINOTEKY, MEAUATEKY H T.1.);

- BecT OArOTOBKY y4alllMXCsl K BBIIIOJIHEHHIO POEKTOB (IPOBEAEHUE CIIEIIUATBHOMN
OpPHMEHTAIUH JJI TOr0, YTOOBI y yYaIuxcs ObLIO BpeMs ISl BLIOOpa TEMBbI IPOEKTA, HA ’TOM
JTare MOXHO MPUBJICKATh YYalINXCS UMEIOIIUX OIBIT MPOSKTHOM JeATEIHHOCTH);

- OOecneunTh PYKOBOACTBO IMPOEKTOM CO CTOPOHBI NEAAroroB — OOCYKIEHUE
BBIOpAHHOM TeMBI, IJ1aHa paboThI (BKIIIOYAs BPEeMs MCIIOTHEHMsI) U BEJCHUE IHEBHHKA, B
KOTOPOM YYaIIUKCS JIEJIAET COOTBETCTBYIOLIME 3alIUCH CBOUX MBICIEH, UIEH, OUTYIICHUN
—pednekcus. J[HeBHUK TOJKEH MOMOYb YyYallleMycCsl MPU COCTaBICHHH OTYETa B TOM
cilydae, eCiIM MPOEKT He MPEACTABIAET cOO0M MUChbMEHHYIO paboTy. Yuamuiics npuderaer
K ITOMOIIY JHEBHUKA BO BpeMs COOECEOBAHUM ¢ PYKOBOJUTEIIEM ITPOEKTA.

- B Tom ciyuae, eciy IpOeKT rpynInoBOM KaKbIM yJalUuUcs TOJKEH YE€TKO I0Ka3aTh
CBOM BKJIQJl B BBINOJHEHHE MpoekTa. Kaxapli ydyacTHMK NPOEKTa IOJy4aceT
VHJVBHUYaJIbHYIO OLICHKY.

- OOs3aTenpHas Mpe3eHTALUsl Pe3ysbTaTOB PadOThl MO MPOEKTYy B TOM WIM MHOMN

dhopwme.

K BaxHbIM pakTOpaM NPOEKTHOM 1eATEJIbHOCTH OTHOCATCSH:
- MOBBIILIEHWE MOTHBAIIUY Y4YaIllUXCs IIPU PEIICHUH 3a/1a4;
- pa3BUTHE TBOPUYECKUX CITIOCOOHOCTEH.
- CMCEIIEHME aKIEHTa OT HWHCTPYMEHTAJbHOIO NOAXOJAa B pEIICHHM 3adad K
TEXHOJIOTUYECKOMY;
- popmMupoBaHUE YyBCTBA OTBETCTBEHHOCTH:
- CO3JIaHME YCJIOBUH I OTHOLICHUM COTPYIHUYECTBA MEKIY YUUTEIEM U yJaIIUMCH.
IIpoekTHO-UCCIEI0BATENBCKAS AEATENBHOCTE — ATO CEPhE3HAs U LEICHANPABICHHAs
pabota memarora-pykoBoguTens. lccrmemoBarenbckas —OeSTENBHOCTb —IMPENINoOaraet
CHUCTEMHYIO paboTy ¢ KakJoW rpynmnoil odydaromuxcsa. B nepByto ouepenb, 3TO 3aAaHus
JKCIIEPUMEHTAIBHOTO U MCCIIEIOBATEIBLCKOI0 XapaKTepa, KOTOPHIC BBINOJIHSAIOT y4alluecs
B paMKax CBOMX TeM. [IoMMMO BBIMOJHEHUS PaA3IMYHBIX 3aJaHUM, CHEHUPUUHBIX IS
Ka)/10H TpYMIIbI, pedsiTa MoIy4atoT BO3MOKHOCTh H3y4aTh BEIOPAHHYIO UMU U HHTEPECHYIO
JUIs HUX oOO0JacThb 3HAHUW Yepe3 CHUCTEMY CaMbIX pPa3HOOOPA3HBIX MEPOIMPUITHIA,
MPOBOJIMMBIX BHE IIKOJIBI. TaKUMU MEPOTIPUATHSIMH MOTYT OBITh:
e JlocemeHnne Hay4YHO-HUCCIENOBATEIBCKUX WHCTUTYTOB, NPEANPUATHI, HAy4HBIX
YUPEKIACHUN;
e Bcrpeuu ¢ m01pMu, NPOCIABUBIIMMY HAYKy B JAHHON 00JacTH 3HaAHUI;
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e [locemieHre BHICTaBOK, CBA3aHHBIX C MPOOIEMATHKON HayYHBIX padoT;
e Bcrpeun co CTylIeHTaMH BY30B, KOTOpbBIE€ MPEICTABISAIOT T€ 00JIACTH 3HAHUHU, IO
KOTOPBIM MUIITYT PabOThI y4aluecs MIKOJIbI.

HpI/IMepHLIe TEMBbI UCCJICA0BATCIBbCKHUX paﬁoT N IIPOCKTOB

Tembl uccie10BaTEILCKHUX PAdOT:

A B OKpPY>KHOCTD § BIIFOOUJICS M HA HEW OCTaHOBUJICS.
A momanb y Bac Kakas?

AKCHOMATUYECKUNA METOJ

AKCHOMBI TJTAHUMETPUH.

Anroputm EBknmnaa

Apudmetuka duryp

bumeananel 4eThIpEXyrojbHUKA

buccekrpuca — 3HaKoMasi U HE OYEHb

B mupe TpeyroiabHUKOB.

B mupe puryp

B mupe ueTbipexyroabHUKOB

B mone — reomerpusi!

Baxsnelas Teopema reoMeTpun

Benukas u moryuas teopema Iludaropa

Benukue 3amaun matematuku. KBagpartypa kpyra.
Benukue Taiinbl Teopemsl [Tudaropa

Becw Mup kak HarisHas reoMeTpus

B3rnsia Ha aneMeHTapHy0 r€OMETPHUIO.
BHeBnmcanHas OKpyKHOCTh

Brmcannbie u onrcaHHbie MHOTOYTOJIBHUKH.

Bce 0 npsAMOyrojasHOM TPEYroJIbHUKE

Bce o TpeyronbHuke.

Bcé o nupkyne

Btopas cpeansis nuHus Tpanenuu

BreiBog dopmyn ruiomanel mpsMOYrojibHWKA, TPEYTrOJbHUKAa M Tapajuieiorpamma o
KOOpJAMHATaM UX BEPIIHH.

Brinmykneiil AenbTOM HA TNIOCKOCTH

Brruncnenue qiHbBI OKPYKHOCTH

Briuncnenue miomiaay KI€HOBOIO JIUCTA.
Brruucnenue miomanu Gurypsi

I"'apmoHuMst 30510TOTO CceueHus

['excamMHHO 1 rekcaTpuoH

I'eomerpuueckas 3agada P.C. FOnmyxamerosa.
['eomeTrpudeckast WILTIO3HSI 1 OOMaH 3pECHHUS
I'eomeTprueckas WUIIOCTpaLUs CPEAHUX BEJTUYHMH
I'eomeTprueckas Mo3auka.

reOMeTpI/I‘IeCKa}I mIraprajika
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['eomerpuueckue ananoruu

['eomeTpuueckrie roI0BOJIOMKH.

['eomeTpuueckue 3a1auu JpeBHUX B COBPEMEHHOM MUPE
['eoMeTrpuueckue 3a1a4u ¢ IPAKTUUYECKUM COJIEpKaHuEM
['eomeTpuueckue 3a1aun yepe3 BeKa U CTPaHBI.
['eomeTrpuueckue Urpymku — (prekcaroHsl U GIeKCOPHI
['eomeTpuueckre KOHCTPYKTOPHI

['eomeTrpuueckue KpyxeBa.

['eoMeTpuueckrie METOBI ITPU PELIEHUH aJIreOpandecKux 3aaay.

reOMeTpI/I‘IeCKI/Ie HCBO3MOXKHOCTHU
FCOMeTqueCKHe HECOXKHNIAaHHOCTH
FCOMeTpI/I‘-IeCKI/Ie Imapaa0KChI.

Tembl NpoeKTHBIX padoT:

['eomeTrpuueckue GQUrypsl B Au3aiiHe TPOTYapHOU IIIUTKU.

I'eomerpuueckue GUrypsl B COBpEMEHHOM MHpE
I'eomerpuueckue Gurypst B Teopeme Ilugaropa.
['eometpuueckue GUrypsl BOKpYT Hac
['eomeTrpuueckue GppaxTabl

['eomeTpuueckuil OpHaMEHT Ha IOCY/Ie.
['eomeTprueckuit cinoBapb

I'eoMeTprueckoe MeCTO TOUEK

['eomeTpuueckoe peleHrne HereoMeTpUUeCKUX 3a/1ad.
I'eomeTpuueckoe co3Be3aue

I'eometpus 9-ro kiacca B pedycax

I'eomerpus JIobaueBckoro. Onpenenenue npsaMon

['eoMeTpuyeckuii OpHAMEHT PeBHUX apabOB U €r0 COBPEMEHHOE TPOUYTEHHE

['eomeTpust B apXUTEKType 31aHUI U COOPYKEHUM
['eomerpus B reone3nu

['eomeTpus B )KMBONUCH, CKYJIBITYPE U apXUTEKTYPE
I'eomeTpust B 3MMHUX OJUMIIMHCKUX BUJAX CIIOPTa
['eomeTpust B KpacoTe OpPHAMEHTOB

I'eomeTpus B Mmone

I'eomeTpust B HApOJHOM TBOPUYECTBE

I'eomeTpus u HCKYyCCTBO

I'eomerpus u kpunrorpadus

I'eomeTpus u xapakrep

I'eomerpus usmepenuii

I'eomeTpust U3MEPUTENBHBIX TPUOOPOB

I'eomeTpus kpacoTsl

['eometpus Ha Oymare

['eomeTpus Ha KiIeT4HaTON Oymare

I'eomeTpust Ha IIOCKOCTH

I'eomeTpust OKpyKHOCTH
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I'eomeTpus napamienorpamma
I'eomerpus Tanma
I'eomeTpus TpeyronpHuKa
I'eomeTpust. 3amMeuaTenbHBIE TEOPEMBI
"JIBaxk/1pl OHcceKkTpuca' TpeyrojibHUKa
JIBe 3ameyaTenbHble TEOPEMBI TUIAHUMETPUHU
JIBUKEeHNE reOMETPUYECKUX (PUTYP HA MIIOCKOCTH
JIBUKEHHUSI HAa TNIOCKOCTH U UX IPUMEHEHUE K T€OMETPUUYECKUM MOCTPOEHUSAM
JlekapTOB JUCT
JlekapToBa cuctemMa KOOpJIAUHAT
JlexapToBa cucTeMa KOOpAMHAT Ha IIJIOCKOCTH
JleneHnue oKpy>KHOCTU Ha paBHbIC YacCTH
Jlenenue oTpe3Ka Ha paBHbBIC YaCTH
JleneHnue CTOpPOHBI KBaJipaTa B 3aIaHHOM OTHOUIEHUU MYTEM CKJIJIbIBAHUS.
JlnuHa U ee u3MepeHue
JInviHa OKpYXHOCTH U IUIOLIAIb KpyTa.
JlokazatenbcTBa Teopemsl [ludaropa
JlokazatenbcTBO TeOpeMbl Mopies 1uisi IpsIMOYTOJIbHOTO TPEYTOJIbHUKA
Jloka3zaTenbCcTBO TeopeMbl Mopiies Juisi paBHOOEIPEHHOTO TPEYTrOJIbHUKA
JlokazarenbcTBO TeopeMbl Hamoneona
JlonoHUTENBHBIE CBOMCTBA MTapajuiesiorpaMma
EBknunoBa u HeeBkiamaoBa reomerpus. Ilatsiii moctynar EBkinaa
Emie o/1HO CBOMCTBO TPUCEKTPUC TPEYTOJIbHUKA
3aBUCUMOCTb KOJIMYECTBA OTPE3KOB OT UMCIA TOYEK, OTMEUEHHBIX Ha MPSIMOKI
3aBUCHUMOCTD YMCJIa IUAroHajaei MHOTOYTOJIbHHUKA OT KOJINYECTBA €r0 BEPIIMH.
3araJku Kpyra
3araiku TpeyrojibHUKa
3arago4yHas ¥ yHUKaJIbHas T€OMETPUS
3arago4uHbIi DIUIAIIC
3ajada TOCTPOCHUS CEPENUHBI OTPE3KA, 3aJaHHOTO CBOMMM KOHIIAMHM, C TIOMOILBIO
pa3IUYHbIX UHCTPYMEHTOB.
3agadu Ha MOCTPOCHUE
3ajaun Ha MOCTPOCHUE OJIHOM JTMHEHKON
3aza4y Ha MOCTPOCHUE C MOMOIIBIO [IUPKYJIS U JINHEUKU
3ajauu 1o reoMeTpun
3ameyaTeNnbHble KPUBBIE B HAUEPTATEIIbHON Tr€OMETPUHI
3ameuareabHbIe TEOPEMBI INIAHUMETPUU
3ameyaTenbHble TOYKH U JIMHUU TPEYTOJIbHUKA
3aHMMaTenbHas FeOMETPUs
3aHuMMaTeIbHOE U TO3HABATENbHOE MMyTEIIEeCTBUE B CTpaHy ""['eomerpus”
3aHMMaTeIbHbIE 331a41 110 TEOMETPUU U YEPUEHHUIO
3areiinble 3371241 (reOMETpUYECKHE 3a/1a4H, TOJIOBOJIOMKH CO CITUYKAMHU )
I'eomeTprueckas BEpOATHOCTD
3HaMEHUTHIE 3a/1a4u APeBHOCTHU. Tpucekuus yria
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30J10TO€ CEeUEeHUE B TEOMETPUU

30J10TOM TPEYTOJIbHUK B 3a]1a4ax

W3 nctopun BOZHUKHOBEHUS TIOMIA/ICH.

W3 uctopun BO3HUKHOBEHUS] TPUTOHOMETPUYECKUX TEPMUHOB.

N3 ucropuu teopems! Ilugaropa

W3onepumerpuyeckas Teopema

N3ydenue cnocoda 3aMOLIEHUS TNIOCKOCTH PABHOCTOPOHHUMHU MSTHYTOJbHUKAMU
WHuBepcus Kak CHMMETPHUsE OTHOCUTEIBHO OKPY>KHOCTH

Hcnonp30BaHue reOMETpUHN NIPU PEILIEHUH HEKOTOPBIX TUIIOB TPUTOHOMETPUYECKUX 3a]1a4

Hcnonb3oBaHue miIockux Mojeneil npu nzydeHuu temsl "[lmomans"

HccnenoBanue BIUAHUSA painyca OKPY>KHOCTH HA JUIMHY OKPYKHOCTH U IIOIIAb Kpyra

HccnenoBanne cBOWCTB MHOTOYTOJIbHUKOB
N3mepeHune BbICOTHI 3aHKsI HEOOBIYHBIM CIIOCOOOM
N3mepenue BbICOTHI ITpeaMeTa

N3mepenne piinHbI

N3mepenune 60abmux paccTosHui. TpuaHrysius
N3mepenns Ha MECTHOCTH B HCTOPUH HAIIETO Kpast
N3mepuTenbHbie TPUOOPHI — HAIIKU MOMOIIHUKH
N3mepurenbHbie pabOThl HA MECTHOCTH
N306paxkenne Touek Ha KOOPUHATHOMN MII0CKOCTH
HccnenoBanne cMuMMETpHUH B IPUPOJIE

Kak HaiiTu mmomaas JyHKHU?

KBagpar

Ksanpar IIupcona

"KBaapat Iludaropa" B Mmoeit :xu3Hu

KBangpartHoe koneco — npaBna unu Mud?
KBagpatypa kpyra

KitoueBble 3aaun B 00y4eHUH reOMEeTpUn 7-To Kiiacca
Kouneco reomerpun

KomriekcHbie yncna B 3a1a4ax 1o reoMeTpuu
KBanpatHoe koneco — npasaa win Mug?
Maruueckue KBaapaThl

Menunana u Guccekrpuca

Meauanbsl TpeyrojabHUKa U TUIoaau Guryp
Mertpudeckas cuctema Mep

MeTtpuuecknue TeopeMbl MIaHUMETPUU

Muctuka TpeyroibHUKa

MHoronukasi CAMMETPHUSI B OKPY’KaOIlIeM Hac MUpe
Mmuoroo6pa3zue kpyra

MHOTrOyrojasHuKu

MHoroyroapHUKH. Bribl MHOTOYTOJIBHUKOB

Habop 3anau Ha BbruMciieHue miomnaaen Gpuryp A ydamuxcsi 5-ro u 6-ro KJiaccoB
Ha3zBanus reomerpuueckux Guryp B paMmimsix
Haxoxaenue miuomaay miockux Guryp uyepes mioaab npsiMoyrojibHUKa
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HavanbHble reoMeTpuyecKrue CBeICHUs

Hebechas reomerpus. ['eomeTpusi CHEKMHOK

HeBo3moxHbIE (DUTYpEI

HeeBxinaoBa reomeTtpus

HeussecTHoe 00 M3BECTHOM TPEYTrOJIbHUKE

HewusectHble cTpanuiisl TeopeMs! [Iudaropa

Hexkotopeie 3a1aun Ha IOCTpOEHUE NTapajuIeIorpaMMa
Heckonbko nokaszarenscts Teopemsl [lugaropa

Heckosbk0 MOIX010B K PELICHHUIO TEOMETPUYECKUX 3a4a4
Heckonbko cioco0oB perieHus: 0JHOW reoMeTprudecKon 3a1aun
Heckonbko cioco0oB penieHns niIaHuMETPUYECKOH 3a1aun
HoBele npu3HaKky paBeHCTBA TPEYTOJBbHUKOB.

TpeyronpHUKH

O koopauHaTax ¢ yJiblOKOH

O HEKOTOPBIX 3aMeYaTeNIbHbIX TEOPEMax T€OMETPUN

O cpenHelt IMHNN Tpanenuu

O Teopeme IIudaropa

O06o0menne (opMmynsl pajguyca OINUCAHHONW OKOJO MPSIMOYTOJBHOTO
OKPY’KHOCTH Ha MHOI'OMEPHBIN CIIydau

O06o06menne (opMmynsl pajguyca OINUCAHHONW OKOJO MHPSIMOYTOJBHOTO
OKPY’KHOCTH Ha TPEXMEPHBIN CIIydai

TpPEeyroJlbHUKA

TpEeyrojibHUKA

O060011eHHs 331a41 0 HAUMEHBIIIEH CyMME PACCTOSIHHM OT IBYX TOYEK J0 MPSIMOM

OkpyxxHOCTh B [[ekapTOBOI cHUCTEME KOOPIUHAT
OKpY>XKHOCTh JACBSITH TOYEK

OKpy»XHOCTB M KPyT BOKpPYT Hac.

Ompenenenne paccTosHus A0 00bekTa. JlaipbHOMEp
OnpeneneHue LEHTpa TSHKECTH MaTEMaTUYECKUMHU CPEICTBAMHU
Opuramu u reomeTpust

OpTOTpEyroJabHUK U €r0 CBOMCTBA

Oco0eHHOCTH MOCTPOEHUs Ha KJIeT4yaToil Oymare

Ot otpe3ka 10 BEKTOpa

Ot napajuenorpaMma J10 30J10TOTO CEYEHUS

OTKpbIBa€M HEEBKJINI0BY T€OMETPHUIO

OTtpesku

[TapamienorpaMm u Tparneuus

[TapannenorpaMm 1 KOHCTPYUPOBAHUE OLEKIbI
[TapaienbHbIe IPSIMBIE

[TapamienbHbIi IEPEHOC U TOBOPOT.

[TapkeTsl 1 OpHAMEHTHI

[TapkeTs! Ha IIOCKOCTH

ITapkeTsl, MO3anKa U MaTeMaTuyeckuii Mup Mapuyca Ouiepa.
ITapkeTsl: mpaBubHBIE, OynpaswibHbie. [Tapogoke ML.K. Dmepa.
IIepumeTp 1 1m0 (b MHOTOYTOJIBHUKOB

ITudaroposs! mransl. Bo Bce 11 cTOpOHBI paBHbI?
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[Tnomamy "cocraBieHHbIX" QuUryp
[Inomanyu reoMeTpuYecKux yrioB
[Limomaam MHOTOYTOJTBHUKOB
[Inomane OpTOroHaNbHOM NPOEKIIMH MHOTOYTOJIbHUKA
[Inomans NpsAMOYroJbHHKA, €AMHULBI U3MEPEHHUS IUIOIIAICH.
[Inomane Tpaneuuu
[To cnenam teopemsl [Tudaropa
[ToBTOpsiem rinaBy "TpeyroabHuku"
[lonoGHbBIE TPEYTOIBHUKH
[TonoOue B xu3HU
[Tono6ue TpeyroibHUKOB
[Tomo6ue TpeyrobHUKOB B pEIICHUH 3aa4 U JOKAa3aTEIbCTBE TEOPEM.
[ToroBopum o0 pombe
[Touck yria B reOMETpUYECKHX 3a/1a4ax
ITone3nas reomerpus
[TocTpoeHue OoCTphIX YIIIOB Ha KJIeT4aToi Oymare
[TocTpoenue IMHMN B IOJIIPHON CUCTEME KOOPAUHAT
[TocTpoenue npaBUIbHBIX MHOTOYTOJIBHUKOB
[TocTpoeHne npaBUIBHBIX MHOIOYT'OJIBHUKOB € IIOMOILBIO TUHEHKHU U LIUPKYJIS.
[TocTpoenne nupKyJIeM U JTMHEUKOMN MPaBUIbHBIX N-yTOJIbHUKOB.
[IpaBunbHBIE MHOTOYTOJIBHUKH
[IpakTrueckas reomeTpus
[IpakTrueckas HalpPaBJICHHOCTh B U3YYEHUU T€OMETPUHN
[IpakTrueckue NpuiIoKeHUs NapajijiesorpaMMa U €ro BUA0B
[IpakTueckoe NpuMEeHEHNE TEOMETPUH
[IpakTHueckoe npuMeHEHNE TPU3HAKOB PAaBEHCTBA TPEYTOJbHUKOB.
[TpakTraeckoe nmpumeHeHne Teopemsl [Iudaropa
[IpeBpamienue kBaapara
[IpeobpazoBanue Hamoneona MHOTOYTOIbHUKOB
[IpeoGpazoBanue Hanoneona yeTblpexyrojJbHUKOB
[TpubnuxeHHoe MOCTPOSHHUE MPABUIBLHBIX MHOTOYTOJIbHUKOB.
[Ipu3Haku napannenorpamma
[Tpu3Haku Mogo0ust MHOTOYTOJILHUKOB
[Ipu3Haku noaoOust TPEyroabHUKOB
[Ipu3Haku paBeHCTBa TPEYrOJIbLHUKOB
[Ipu3Haky paBeHCTBA YETHIPEXYTOJIBHUKOB
IIpumenenue teopeM Yessl 1 Menenas
[Ipumenenne Teopem UeBbl 1 MeHenas i1 pemieHus 3a71a4 MOBBIIEHHOM CJIO)KHOCTHU
[IpuMeHeHre TPUTOHOMETPUH B TUIAHUMETPUU
[IponopriroHanbHbBIE OTPE3KU B TPEYTOJIBHUKE
[IponopunonanbHbie oTpe3ku. CrocoObl pelieHus 3a1a4
[IpocTeitmme 3agayn Ha TOCTPOEHNE
IIpocToii n HencuepraeMblid TPEYTOIbHUK
[Ipsimasi u OKpYy>KHOCTH Ditsiepa
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[IpsAMOYTONBHUK B 3aJ1a4ax 10 HaIJIsAHOW Fr€OMETPUN
IIpsiMOyronBHBIE TPEYTOJIBHUKU

[lyremecTBre 110 CTpaHe reOMeTpUn

[IaTeid noctynat EBknuaa. HeeBkimaoBa reomerpust
PaBHOOEipeHHas Tpamenus, ee CBONCTBA
PaBHOBenuKHE U paBHOCOCTABIIEHHBIE TUNIOCKUE (UTYPBI
PaBHOBeNMKHE MHOTOYTOJIBHUKH
PaBHOCaMonepecekaroniyecs JIoMaHble

Paznuunble qoKa3aTebCTBA TEOPEM DIIEMEHTAPHON T€OMETPUH, HE U3yUYaeMbIX B IIKOJIE.

Pa3pesanue u ckiagpiBaHEe MHOTOYTOJIbHUKOB.

Pa3pesanue kBagpara Ha paBHbIEC YaCTH

Pa3pesanue guryp Ha paBHbIC YaCTH

Paccrostnne Mex 1y 3amedaTenbHBIMU TOYKaMU B TPEYTOJIbHUKE

Pemenune reomeTpuueckux 3a7a4 ¢ TOMOIIBIO CETOK

Pemenne reomeTpuyeckux 3agad ¢ IPAKTUYECKUM COJEPKaHUEM
Pemmenmne reomeTpuyeckux 3agad cpecTBaMu anreOpbl U TPUTOHOMETPUHU
Pemenue 3a1a4 Ha BIMCAHHYIO U OMKUCAHHYIO OKPYXHOCTH

Pemenue 3agaun kBaapaTyphl Kpyra B €€ CpeJHEBEKOBOI MOCTaHOBKE

Pemenue cioXHBIX reoMETPUICCKUX 3aaa4 Ha TOCTPOCHUC METOJIOM CIIPAMIICHUSA.

PomO u ero cBoiictBa. Pemienue 3aauy.
Pom06 u kBagpar
CBoiicTBa ¥ IPU3HAKK PAaBHOOCAPEHHOTO TPEYTOJbHUKA

CaolicTBa MeIMaHbI IPSIMOYTOJIBHOTO TPEYIOJIbHUKA, TPOBEACHHON K TUIIOTEHY3E.

CBolicTBa 4ETHIPEX YT OJIBHUKOB

CummeTpust B reOMeETpUU

CummMeTpHs Ha IITOCKOCTH

CHEXVHKU FeOMETPUHU

CoOoTHOIIEHHS MKy CTOPOHAMU U YTJIAMH TPEYroJIbHUKA
Co¢usmbl 1 TapaOKChI

CokpoBuilia reoMeTpuu

CriocoObl 3MEPEHHUSI BBICOTHI ITPEIMETa B PEaIbHON 0OCTaHOBKE.
CyMMa yrioB TpeyrojbHHKa

Cropripu3sbl OMCCEKTPUCHI

TaliHa JyeTbIpex yriioB

TalHbl 3B€3149aTOr0 MATUYTOJIbHUKA

Teopema Mopiies

Teopema ITudaropa

Teopema Iludaropa BHE MIKOJBHON MTPOTPAMMBbI

Teopema [Tudaropa u ee akTyaIbHOCTb.

Teopema Iudaropa u paznuyHble cIocoObI €€ J0Ka3aTEeNbCTBA.
Teopema IItonemes

Teopema Daseca

Teopema YUeBbl

Teopema Uesl 1 MeHenas
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Teopema KocuHYyCOB

Teopemsl Menenas, Uessl, [ITonemes

Teopust OTHOCUTEIIBHOCTH U TEOMETPUS
Touka @epma-Toppuueiuiu

Touka, npsimasi... 4TO 3TO Takoe?

Tpaneuus

TpeyronpHuK

TpeyronbHUKU

Tpeyronbauk Péno

TpeyroyibHUK U OKPYKHOCTb

TpeyroabHUK — MIAAIINKA U3 MHOTOYTOJIbHUKOB.
Tpu npu3Haka paBeHCTBA TPEYTrOJIbHUKOB
Tpucekuns yria

VYTIIBl U OTPE3KH, CBSI3AHHBIE C OKPY>KHOCTBIO.
Y IUBUTENBHBIN KBaAPAT

Y30pbl B3 MHOTOYT'OJIbBHUKOB

@urypsl NOCTOSHHON MUPUHBL. TpeyronsHuk Péno.

@urypsl, BBIYEPUNBAEMBIE OJTHUM POCUEPKOM.
dnaroBas reoMeTpus

®drnekcaroHsl

®opmynsl ['epona u bpaxmaryntel

DopMyJIbl HAXOXKICHHUS TIONIAJIEN TPEYroJIbHUKA
[{BeTouHas reomeTpus

IlenTp Macc 1 ero NpUMEHEHUE B PELLICHUU 3a1a4
[lenTpanbHas cuMMeETpHs

[lenTpanpHas cCHMMETPUS KaK BUJ JBUKEHHUS
UYeTsIpe 3aMedaTesIbHble TOUKU TPEYTOJIbHUKA
YeTbIpexyronbHUKH

YeThIpeXyroabHUKY B HAIIEH KU3HU

YeThIpeXyroabHUKU: UX BUbI, CBOMCTBA U MTPU3HAKU
YwuciieHHbIE METO/IbI BEIYMCIICHHS TUIOIIAACH GUTYp CI0KHON (DOPMEL.

DKCTpeMalbHbIE 3aJa4l 110 T€OMETPHH.
Onuric.

JIuneiinble ¢ppaKTanbl

Mup ¢paxranos

[Ipexpacublit MuUp ppakTanoB
O®pakransl

@®paxTansl B HAC U BOKpPYT Hac?
@®paxranabsl BOKPYT Hac

@pakTalibl 1 aBTOMO00HBIE (DPUTYPBI
®paxranabl — TEOMETPHUsI IPUPOIBI
®pakranbHas reoMeTpus

@paxTanbl: FeOMETPUs MPUPOIBI U UCKYCCTBO
OneMeHTh! (hpaKTaIbHON reoMeTpun
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Bexkrop po3bl BeTpoB

Bekropsl

Bekrops! B pemieHnn reoMeTpUIeCKUX 3a1a4

[IpumeHeHre BEKTOPOB B IIPUKIAIHBIX HAYKaX.

[IpuMeHeHNne BEKTOPOB K PELICHUIO 3a1a4

IIpumeHeHEe BEKTOPOB IIPU I0KA3aTEIbCTBE TEOPEM U PEILIEHUH 3a1a4.

Cucrema OlleHKH I0CTUKEHUSI IVIAHUPYEMBbIX Pe3yJIbTaTOB

OCHOBHBIM  IIPEIMETOM OLEHKU SBJISETCS CIIOCOOHOCTh K  pElIeHHI0  Yy4eOHO-
MO3HABATEIbHBIX U Y4YEOHO-IIPAKTHUUECKUX 3a/lady, OCHOBAaHHBIX Ha H3y4aeMOM YydeOHOM
MaTepualle ¢ UCIOJIb30BAaHUEM CIIOCOOOB JIEHCTBHIl, OTBEYAIOIUX COAEPIKAHUIO Yy4eOHOTrOo
Kypca, B TOM YUCJIE METAIPEIMETHBIX (IT03HABATEIbHBIX, PETYISITUBHBIX, KOMMYHUKATUBHbIX )
JeMcTBUH, a TaKKe KOMIETEHTHOCTEH, COOTBETCTBYIOIIMX HAMPABICHUAM (PYHKIMOHAIBHOU
IPAMOTHOCTH.

OI_ICHKa INPCAMCTHBIX PE3YIIbTATOB OCYHICCTBIIACTCA YUUTCIICM B XOAC IIPOUCAYP TCKYIICTO,
TCMATHUYCCKOI'0, IIPOMEKYTOYHOI'O U HTOI'OBOI'O KOHTPOJIA.

[Ipu Tekymie OIEHKE OIEHWBACTCS WHIWBHIYyaJIbHOE IPOJBMKEHHE OOYYaroOIIerocs B
OCBOCHHUH IIPOrpaMMBbI y4eOHOTO Kypca.

Tekymas oneHka MOXeT ObITh (opMmupyrolel (MmoAnepKUBaroIEell W HanpaBJsoei
YCUJIHSI 00Y4aroIerocsi, BKIIOYAIOLIeH ero B CaMOCTOSTEIbHYIO OLIEHOUHYIO JeSTeNIbHOCTD) U
JMArHOCTUYECKON, CIIOCOOCTBYIONIEH BBISIBJICHUIO U OCO3HAHUIO YUUTENIEM U 00y4arolmuMmcs
CYLIECTBYIOUIMX Mpo6ieM B 00yuyeHnu. OOBEKTOM TEKYIIeH OLEHKHU SIBIISIOTCS TEMAaTUYECKUE
IUTAHUPYEMbIE€ PE3yJbTaThl, 3Tallbl OCBOCHUS KOTOPBIX 3a(UKCHPOBAHBI B TEMAaTUYECKOM
TUTAaHUPOBAHUU MO y4eOHOMY ITpeaMeTy. B Teky1eil oreHke nCnoab3yeTcs pa3andHble pOpMbl
U METOJbl MPOBEPKHU (YCTHBIE U MUCHBMEHHBIE OMPOCHI, MPAKTUUECKUE PabOThl, TBOPUECKUE
paboThl, UHIMBUTyaJIbHBIE U TPYNIIOBbIE (POPMBI, CAMO- U B3AUMOOIIEHKA, PEIIEKCHS, JIUCThI
MIPOJIBMKEHUS U APYTHE) ¢ y4ETOM 0COOEHHOCTEH yueOHoro mpenMera. Pe3ynbTrarsl Tekyiein
OLICHKH SIBJISIFOTCS. OCHOBOM /U1l MHAMBUAYaIU3alliy yueOHOTro mpoiiecca.

[Ippy TemMaTUYEeCKOW OLEHKE OLEHMBAETCA YPOBEHb JOCTHKEHHMS TEMAaTHYECKHUX
IJJAHUPYEMBIX PE3YJIBTATOB 110 T€OMETPHUHU.

[IpomexxyTouHast aTTecTalys MPeACTaBIseT COO0H MPOoIelypy aTTeCcTalMi 00yJ4aromuXcs,
KOTOpasi MPOBOJUTCS B KOHIIE Ka)KJIOM YEeTBEPTU U B KOHIIE yueOHOro roja. [Ipomexyrounas
aTTecTalys TPOBOJUTCS HAa OCHOBE pE3YNbTaTOB HAKOIUICHHOW OIEHKM W PE3yJIbTaTOB
BBITIOJIHEHUSI TEMATHUYECKUX MPOBEPOUYHBIX pa0dOT U (PUKCHUPYETCS B 3JIEKTPOHHOM KYypHaJe.
[IpomexxyTouHast —OLEHKA, (UKCUPYIOUIAas JOCTHKEHHE MPEIMETHBIX IJIaHHUPYEMbIX
pe3yJabTaTOB U YHUBEPCAIBHBIX YUEOHBIX JCHCTBUH, SIBISAETCS OCHOBAaHHEM JUIA MEPEBOA B
CJIETYIOIIMM KJIacC U 7S I0MycKa 00y4aroerocs K rocyAapCTBEHHON UTOMOBOM aTTeCTAIlUH.

OcoOEHHOCTH OIIGHKH MPEIMETHBIX pe3ylIbTaTOB IO TeOMEeTpuH 3a(UKCHUPOBAaHBI B
[Tonoxxennn MBOY r. Upkytcka COLL Ne 19 0 Hopmax orieHuBaHHS MO y4eOHBIM MIpeIMeTaM
(Kypcam, MOZYJIsIM).
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Conep:xxanue yueOHOro Kypca
7 KJIACC

HavanbHble noHATHA reoMeTpun. Touka, mpsMasi, OTPE30K, JIyd. Yroia. Bunasl yrios.
Beprukaneupie u cMexHble yriael. buccexkrpuca yria. JlomMaHas, MHOIOYrOJIbHHK.
[TapaynenbHOCT U EPIIEHIUKYISIPHOCTD NPSMBIX.

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa OceBOM cummerpuu. I[Ipumeps
CUMMETPHH B OKPY’KAIOIIEM MHUPE.

OCHOBHBIE MOCTPOEHUSI C MOMOIIbIO LUPKYJIS U JUHENKU. TpeyroiapHuk. Bricora,
MenraHa, OMCCeKTpuca, UX CBOMCTBA.

PaBHOOEIpEHHBIN U PaBHOCTOPOHHUIN TPEYroJbHUKHA. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa M mNpU3HAKU pPaBHOOEAPEHHOro TpeyrosibHUKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CpolicTBa M NpPU3HAKM NapauledbHbIX NOpsAMbIX. CymMMa yIJIOB TpeyroJibHHKA.
Buemnue yrisl TpeyroiabHuKa.

[IpsimoyronpHeIi TpeyronbHUK. CBONCTBO MeAMaHbI IPSIMOYTOJIBHOIO TPEYTOJIbHHKA,
MpOBEAEHHON K TUNOTeHy3e. lIpu3Hakum paBeHCTBAa MNPSMOYTOJBHBIX TPEYTOJIBHUKOB.
[IpsiMOyTOIBHBINA TPEYTOJIBHUK C yriioM B 30°.

HepaBencTBa B reomMeTpuu: HEPABEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OoJIbLIeM yIiie ¥ OOJIbIIeH CTOpOHE TpeyroyibHuKa. Ilepnenaukyssp u
HAaKJIOHHAs.

I'eomeTpuueckoe mecTo To4YeK. buccekrpuca yria v CepeIMHHBIA MEPIEHAUKYIIAP K
OTPE3KY KaK T€OMETPUUYECKHE MECTA TOUEK.

OKpyKHOCTb M KpYyI, XOpAa W AMAMETP, MX CBOMcTBAa. B3anMHoe pacrnosoxeHue
OKpYKHOCTH U npsiMoi. KacarenpHas u ceKymas K OKpyKHOCTU. OKpYKHOCTb, BIUCAHHAS
B yroJl. BnrcanHas u onucaHHasi OKpy»KHOCTH TPEYTrOJIbHUKA.

8 KVIACC

Yetsipéxyronbauku. [lapamnenorpamm, ero npu3Haku U cBorcTBa. YacTHele cirydan
napasuieIorpaMMoB (IPSIMOYTOJIBHUK, pOMO, KBaJIpaT), UX PU3HAKH U CBOMCTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoicTBa U mpu3Haku. [IpsimoyronpHas Tpamneuus.

Merop ynBoenus meauansl. LlenTpanbaas cumMmerpus. Teopema Paneca u reopema o
MPOMOPIUOHANBHBIX OTPE3KAX.

Cpennue TMHUM TPEYrobHUKA U Tpaneuuu. LIeHTp macc TpeyroibHHKa.

[TogoOue  TpeyronbHukKOB, KoddduimeHnt momodbus. IlpuszHaku  momoOus
TpEeyrojJbHUKOB. [IpuMenenue nogoous npu peleHuy NpakTHYECKUX 3a/1a4.

CaoiicTBa momiaaeit reoMmerpuaeckux Guryp. opmysisl 11 momaan TpeyroiabHIKa,
napasuienorpamma, pom6a u tpaneuuu. OTHOIIEHHE IIoIaiel TOA0OHBIX Guryp.

Boruncnenue mioniaaei TpeyrojJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema IIudaropa. [Tpumenenune Teopemsl [Indaropa npu pemernn NpakTHIECKUX
3ajad.
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CuHyC, KOCUHYC, TAHT'€HC OCTPOTO yIja MPsSMOYrOJILHOIO TPeyrojbHUKa. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKACCTBO. Tpuronomerpuueckue ¢Gpysakuu yrios B 30, 45 u 60°.

BrnmcanHble 1 eHTpaIbHBIE YIUIBI, YTOJI MEXAY KacaTeIbHOU U XOPAOU. YTIIBI MEKIY
XOpJaMHd M CEeKyllMMH. BrnucaHHble W ONHCaHHBIE YETBHIPEXYTOJBHUKH. B3auMHoe
pacroJyiokeHue ByxX okpyxkHocted. Kacanue okpyxknocrtei. OOmiue kacaTelbHbIE K ABYM
OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xkocunyc, TtanreHc yrioB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJeCTBO. POPMYIIbI IPUBEACHHUS.

Pemenune TtpeyronbHukoB. Teopema KOCHMHYCOB U TeopeMa CHUHYcOB. Pemenue
MPAaKTUYECKUX 33714 C UCI0JIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeobpazoanue nmogodus. [1ogo6re COOTBETCTBEHHBIX SJIEMEHTOB.

Teopema O TPOU3BENECHUHM OTPE3KOB XOPHA, TEOPEMBbI O MPOU3BEIECHUU OTPE3KOB
CEeKYILUX, TeOpeMa O KBaJipaTe KacaTeJIbHOM.

BexTop, mmmHa (MOIyllb) BEKTOpa, COHAINPABICHHBIE BEKTOPHI, IPOTHUBOMOIOKHO
HaIpaBJICHHbIE BEKTOPbI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMH HAJ
BeKTOpaMH. Pa3nokeHne BEeKTOpa NO ABYM HEKOJUIMHEAPHBIM BeKTOopaM. KoopaumHatbl
BekTopa. CKaJispHOE MPOU3BEACHUE BEKTOPOB, MPUMEHEHHUE JIJIsl HAXOKACHUS UIUH U YTJIOB.

JlekapToBbl KOOpPAMHATHI Ha IUIOCKOCTH. YPaBHEHHsS MNPSMOW M OKPYKHOCTH B
KOOpJMHATaX, IepeceyeHre OKPYKHOCTEH U MpsMbIX. MeToa KoOpArHAT U €ro IpUMEHEHUE.

[IpaBuibpHbIE MHOTOYTOJIBHUKU. [[nmuHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa
yIJla, BBIYMCIIEHUE JJIMH IyT OKpyXHOocTel. [lnomanes kpyra, ceKTopa, CerMeHTa.

JIBUKeHUST IJIOCKOCTM W BHYTPEHHHE CHUMMETpUH (uryp (31eMeHTapHbIe
npeactaBienus). [lapamiensusiit nepenoc. [loBopor.

TemaTuyeckoe NIIAHUPOBAHHE

TemaTnueckoe IIaHUPOBAHUE COCTABJIEHO C Y4eTOM pabouell mporpaMMbl BOCIHTaHUS
MBOY r. HUpkyrcka COII Ne 19. BocnuraTenbHbld MOTEHIMAN Kypca «TE€OMETPHS»
00eCTeuynBaeT peain3alnio EeIEeBbIX MPHOPUTETOB BOCIUTAHUS 00YUaIOLTHXCS.

BocnmrarenbHblil TOTEHIHAT YPOKOB TEOMETPUHU PEATIU3YETCS Yepe3:

- noOyxaeHue oOydarmuxcsi coOI0aTh Ha ypoKe OOLIENPHUHIThIE HOPMbI MOBEACHMUS,
npaBuja OOIIEHUS CO CTapmMMH (MEAarorH4ecCKUMU paOOTHUKAMM) M CBEPCTHUKAMU
(oOyJaromuMucs), MPUHIMIBI y4eOHON AMCUMIUIMHBI UM CaMOOpraHu3aluu. MeTonsl H
npueMbl:  oOCyXJeHHe  TpaBuJl  OOUIEHUS CO  CTapUMU  (Y4YUTENIsIMH) H
CBEpCTHUKAMU(IIKOJIbHUKAMH ), TPUHIIAITEI YIeOHOW JUCIUTIIHHBI B CaMOOPTaHU3aINH;

- MIPHUBJICYCHNE BHUMAHUS O00YYarOMUXCS K IIEHHOCTHOMY aCHEeKTy M3y4aeMbIX Ha YpOKax
MPEIMETOB, SBJICHH, COOBITHI uepe3: oOpalleHre BHUMAHUS HA HPABCTBEHHBIE ACTIEKThHI
HAYYHBIX OTKPBITHI, KOTOPBIC U3YYaIOTCS B JAHHBII MOMEHT Ha YpPOKE; Ha MPEICTaBUTEIICH
YUEHBIX, CBA3AHHBIX C U3Y4aeMbIMH B JJaHHBII MOMEHT T€MaMH, Ha TOT BKJIAJl, KOTOPBIA OHU
BHECJIM B pPa3BUTHE HAILIEH CTPAHbI U MUPA, HA IOCTONHBIE MTOIPasKaHuUs IPUMEPHI MX JKU3HHU,
Ha MOTHBBI UX MOCTYNKOB. MeToabl U MpUEMBbl: OpraHu3anus paboThl C MOJydyaeMoOW Ha
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YpOKE COLIMaIbHO - 3HauMMoW wuH(OpManueld, WHUIMHPOBAHHE €€ OOCYXKICHUS,
BBICKa3bIBaHUSI 00YUYAIONTIMHCS CBOCTO MHEHUSI, BRIPAOOTKH CBOETO OTHOIICHHSI,

- WCIIOJIb30BAHKME BOCIUTATEIBHBIX BO3MOXHOCTEH COJIEPKaHUS Y4eOHOTO MpeaMeTa IS
dbopMupOBaHUS y 00YUYAIONTUXCS POCCHUCKUX TPATUIIMOHHBIX JTYXOBHO-HPABCTBEHHBIX U
COLIMOKYJBTYPHBIX IIEHHOCTEH. MeETONbl W TpPHUEMBI: JIEMOHCTpAmMs JETSIM IpUMepa
OTBETCTBCHHOT'O,  TPAXJTAHCKOTO  TIOBEACHHS, TMPOSBICHUS  YCIIOBEKOIIOOUS |
n00pOCEPIEUHOCTH, Yepe3 MOAOOpP COOTBETCTBYIOIIMX TEKCTOB MJis UYTEHHUS, 3adad s
peleHus, MPOOIIEMHBIX CUTYAIHMH T 00CYKJICHHS B KJIacce);

- BKJIFOUYCHUE B YPOK HTPOBBIX IMPOIETYP, KOTOPHIC MOMOTAIT IMOAIEPKATh MOTHBAIIHIO
oOydJarmuxcsi K TMOJYYCHHIO 3HAHWHM, HAJTAKWBAHHUIO IMO3UTHUBHBIX MEKINIHOCTHBIX
OTHOIIEHHH B KJIACCE, IIOMOTAIOT YCTAHOBJICHHUIO TOOPOKEIATEIBHON aTMOC(Ephl BO BPeMsI
YPOKa;

- IPUMCHCHHE HA YPOKE HHTEPAKTUBHBIX ()OPM PabOTHI, CTUMYJTHPYIOIIUX MTO3HABATEIHLHYIO
MOTHUBAIINIO 00YYaIOIINXCS.

- IPUMEHEHHUE TPYIIOBON paOOThI WiTH PabOTHI B IapaX, KOTOPBIE CIIOCOOCTBYIOT Pa3BUTHIO
HABBIKOB KOMaH/IHOHM paObOThI U B3aUMOJICHCTBHIO C IPYTUMHU 00 yUJarOIHMHUCH.

- BBIOOpP M HWCIOJIb30BAaHHWE HA YPOKaX METOJIOB, METOIMK, TEXHOJOTHH, OKAa3bIBAIOIINX
BOCITUTATEIILHOE BO3/CHCTBUE HA JTMYHOCTh B COOTBETCTBUHU C BOCIMTATEIHHBIM HIICAJIOM,
IEJIBIO U 33]]a4aMU BOCITUTAHMS,

- MHUIMUPOBAHKE U TOJICPKKA MCCIEI0BATEIILCKON ICITSILHOCTH MTKOJIBHUKOB B (hopme
BKJIFOUCHHS B YyPOK Pa3IUYHBIX WCCICIOBATCILCKUX 3aJaHuid H 3a7a4, 4YTO JaeT
BO3MOKHOCTh ~ OOYYaIOMIMMCSI  MPHOOPECTH HABBIKA  CaMOCTOSITEIIBHOTO  PEHICHHS
TEOPETHUYECKON TPOOIEMBbI, TEHEPHPOBaHUS H OGOPMIICHHS COOCTBEHHBIX THIIOTE3,
VBOXHUTCIIBHOTO  OTHOIICHUS K  YYyKHM  HJEAM, ITYOJIMYHOTO  BBICTYILUICHUS,
apryMCHTHPOBAHUS M OTCTAMBAHUS CBOCH TOYKH 3pEHUS. METOABI M MPUEMBIL: PEeaTU3aIIHSI
WHMBUIYaJbHBIX U TPYIIOBBIX UCCIEI0BATEIHCKUX MIPOEKTOB.

- YCTaHOBJICHHUE YBAXKHTEIHHBIX, JOBEPUTCIIBHBIX, HE()OPMAIBHBIX OTHOIICHHUH MEXIY
YYHUTETIEM U YICHUKAMHU, CO3IaHHE Ha YPOKax 3MOIIMOHAIBHO-KOM(DOPTHOMN CPE/IbI;

- opraHuzanus mepcTBa MOTHBHUPOBAHHBIX M J3PYIUPOBAHHBIX YyYalIMXCAd HaJ UX
HEYCIEeBAIOUIMMHU OJJHOKJIIACCHUKAMHU, JTAIOIIEr0 MIKOJIbHUKAM COLMAIbHO 3HAUYMMBIN OIBIT
COTPYIHUYECTBA ¥ B3aUMHOM MOMOIIIH. MEeTO/IbI ¥ PUEMbI: HACTABHUYECTBO.

7 knacc
KonnuectBo yacos
-2
e HaunmeHnoBaHue pa3ziesioB U TEM MPOrpaMMbl E C:; § g
n/n Becero £ g E g
m & F &
2 2 58
1 [Ipocreiimue reomeTpuyeckre GUrypsl U UX CBOICTBA. 14 1
H3mepeHne reoOMeTpuIeCcKiX BETMIHH
2 TpeyronbHUKN 22 1
3 [TapamienpHble MIpsiMbIE, CyMMa yIJIOB TPEYTOJIbHUKA 14 1
4 OKpyXHOCTB M KpYT. [ 'eomeTpruecKkne nocTpoeHus 14 1
5 [ToBTOpeHue, 06001IeHNE 3HAHUHT 4 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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KomnuectBo yacos

oo B
Ne 2 2 8 g
HaumeHnoBanme pa3enoB U TeM MPOrPaMMBI 38 £ 8
/11 Becero &8 E 'S
£ o X2 a
5o & o
M 4 = s
1 YeThIpEXyroabHUKU
2 Teopema daneca u TeopeMa 0 IPONOPLMOHAIBHBIX
0Tpe3Kax, HOJOOHBIE TPEYT OJIbHUKU
3 [Tmomaae. HaxoxaeHue miomaaeil TpeyroJibHUKOB U
MHOTOYTOJIbHBIX (puryp. [Tnomanu nogoO6HbIX huryp
4 Teopema [Tudaropa u Havama TPUTOHOMETPHH
VYTIibl B OKpY>KHOCTU. BriicanHble U omMcaHHbIe
5 4eThIpexXyroJibHuKH. KacarenpHble K OKpyXHOCTH. Kacanwue
OKPYKHOCTEH
6 IToBTOpEHME, 0000IICHNE 3HAHHIA
OBUHIEE KOJIMYECTBO YACOB 110 TIPOTPAMME 68 5 0

9 kjacce

KommuecTtBo yacos

- X
Ne E g 2 2
HaumeHnoBan#e pa3esioB ¥ TEM POTPaMMBI 38 £ 8
n/m Beero &8 E '8
Z & X o
c 9 o, QO
M oA = =
1 Tpuronometpus. TeopemMbl KOCHHYCOB M CHHYCOB. 16 1
Pemenne TpeyroabsHUKOB
2 [TpeobpazoBanue nomo6usi. MeTpuueckre COOTHOIICHUS B 10 1
OKPYXHOCTH
3 BexTops! 12
JlexkapTOBBI KOOPIMHATHI HA TUIOCKOCTH 9 1
5 [IpaBubHBIE MHOTOYTONBHUKH. J[7THMHA OKPYKHOCTH U 8
oAb Kpyra. Beraucnenue miomanen
JIBUKEeHHSI TIIOCKOCTH
[ToBTOpeHme, 0600IIeHNE, CHCTEMATH3aIHsl 3HAHUN 2
OBUIEE KOJIMYECTBO YACOB 110 NIPOTPAMME 68 5 0
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KaﬂeHIlapHO-TeMaTI/l‘{eCKOe INIAHUPOBAHHUE

7 kiacc
No Bcero HMara
o/ Tema ypoka qaCOB IIpumeyanue
IJIaH dakr
1 [Ipocreiine reomeTpudecKue 1 04.09-08-09
00BEKTHI
2 MHOroyroiasHHUK, JOMaHas 1 04.09-08-09
3 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 11.09-15.09
4 CMexHbIE U BEPTUKAJIBHBIC YIIbI 1 11.09-15.09
5 CMexHbIC U BEPTUKAIBHBIE YTJIbI 1 18.09-22.09
6 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1 18.09-22.09
7 CMexHbIC U BEPTUKAIBHBIE YTIIbI 1 25.09-29.09
8 CMexHbIE U BEPTUKAJIBHBIC YIIbI 1 25.09-29.09
N3mMepeHune JIMHERHBIX 1
9 YIJIOBBIX BEJINYKH, BBIYMCIICHUE 1 02.10-06.09
OTPE3KOB U YIJIOB
N3mepeHne TMHENHBIX 1
10 YIJIOBBIX BEJIMYWH, BEIYHMCIICHHUE 1 02.10-06.09
OTPE3KOB U YIJIOB
N3mepenne IMHERHBIX 1
11 YIJIOBBIX BEJIMYWH, BEIYHMCIICHHUE 1 09.10-13.10
OTPE3KOB U yTJIOB
W3mepeHue TUHEHHBIX U
12 YTJIOBBIX BEJIMYMH, BEIYUCIICHHUE 1 09.10-13.10
OTPE3KOB U yTJIOB
[lepumerp u miaomags Guryp,
13 COCTaBJIEHHBIX U3 1 16.10-20.10
PSIMOYTOJIbHUKOB.
Ipodopuenrauus
KonTponbhas pabota no teme
«IIpocreiimmne reoMeTpu4ecKue
14 (burypsl U UX CBONCTBA. 1 16.10-20.10
W3mepenune reoMeTpuaeckux
BEJIMYHH »
[TonsTHE O paBHBIX
15 TPEYTOJIbHUKAX U TIEpBUYHBIC 1 93.10-27.10
MPEJCTABICHHUS O PaBHBIX
¢durypax
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Tpu npusHaka paBeHCTBA

16 1 23.10-27.10
TPEYroJbHUKOB

17 Tpu npusHaka paBeHCTBa 1 07.11-10.11
TPEYrOJIbHUKOB

18 Tpu npuzHaka paBeHCTBa 1 07.11-10.11
TPEYroJbHUKOB

19 Tpu npuzHaka paBeHCTBa 1 13.11-17.11
TPEYroJbHUKOB
T

20 pH IpU3HAKa paBEHCTBA 1 13111711
TPEYrOJIbHUKOB

21 Tpu npuzHaka paBeHCTBa 1 20.11-24.11
TPEYroJbHUKOB
IT

99 PU3HAKU paBEHCTBa 1 20.11-24.11
IPSIMOYTOJIbHBIX TPEYTOJbHUKOB
IT

23 PU3HAKU paBEHCTBA 1 97 11-01.12
MPSIMOYTOJIBHBIX TPEYTOJIHbHUKOB
CBONCTBO MeIUAaHBI

24 MPSIMOYTOJIBHOTO TPEYTOJIbHHKA, 1 27.11-01.12
MIPOBEAEHHON K THIIOTEHY3€
CBONCTBO MeIUAaHBI

25 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, 1 04.12-08.12
IIPOBEACHHON K TUIIOTEHY3€

26 PaBHoOepeHHbIC U 1 04.12-08.12
PaBHOCTOPOHHUE TPEYTOJIbHUKH
n .

97 PU3HAKU U CBOMCTBa 1 11.12-15.12
paBHOOEPEHHOTO TPEYrOJIbHUKA

)8 [Tpu3Haku u cBOMCTBA 1 11.12-15.12
PaBHOOEIPEHHOTO TPEYTOJbHUKA
n .

29 PHU3HAKU U CBOICTBa 1 18.12-22.12
paBHOOEPEHHOTO TPEYTOJIbHUKA

30 HepasenctBa B reomerpun 1 18.12-22.12

31 HepasenctBa B reomerpun 1 25.12-29.12

32 HepaBenctBa B reomeTpun 1 25.12-29.12

33 HepasenctBa B reomerpun 1 10.01-12.01

34 [IpssMOYTONBHBIN TPEYTONBHUK C 1 10.01-12.01
yriiom B 30°

35 HpHMoyTOJIOLHLIﬁ TPEYTrOoJIbHUK C 1 15.01-19.01
yrioM B 30

36 'IfOHTpOHBHaSI pz'i'60Ta o TeMe 1 15.01-19.01

TpeyronbHuKH
37 [TapannenbHble TpsMble, UX 1 92 01-26.01

CBOICTBa
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38

[TaTeiit noctynar EBkiuna

22.01-26.01

39

Hakpecr nexaue,
COOTBCTCTBCHHBIC U
OOAHOCTOPOHHUC YI'JIbI,
00pa3oBaHHbBIE MPH NTEPECEUCHUU
HapauIeIbHBIX MPSIMBIX CEKYyIIeH

29.01-02.02

40

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OOAHOCTOPOHHUC YI'JIbI,
00pa3oBaHHbIE MPH NTEPECEUCHUU
HapauIeIbHBIX MPSIMBIX CEKYyIIeH

29.01-02.02

41

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OAHOCTOPOHHUC YI'JIbBI,
00pa3oBaHHbBIE MIPH ITEPECEUCHUN
HapauIeIbHBIX MPSIMBIX CEKYyIIeH

05.02-09.02

42

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OAHOCTOPOHHUC YI'JIbBI,
00pa3oBaHHBIE MPH TTEPECEUCHUN
NapauIeIbHBIX MPSIMBIX CEKYyIIeH

05.02-09.02

43

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YI'JIBI,
o0Opa3oBaHHbIE IIPU [TEPECEUEHUH
napajiesIbHbIX MPSAMBIX CeKyILeH

12.02-16.02

44

[Ipu3Hak napayieabHOCTH
MPSIMBIX Y€PE3 PAaBEHCTBO
paccTOSIHUI OT TOYEK OJHOMN
IIPSIMOM 10 BTOPOU MPSAMOM

12.02-16.02

45

[Ipu3Hak napajieabHOCTH
MPSIMBIX Y€PE3 PAaBEHCTBO
pacCTOSHUN OT TOYEK OJHOMN
MPSIMOM 10 BTOPOU MPSAMOM

19.02-23.02

46
47

CymMma yriioB TpeyrojibHUKa

CyMMa yriioB TpeyroJibHUKa

19.02-23.02
26.02-01.03

48
49

Bremnue yriel TpeyrojabHHUKa

BHerniHue yrisl TpeyrojibHUKa

e

26.02-01.03
04.03-07.03

50

KonTponbhas pabota no teme
"[TapamienbHble IPSIMBIE, CyMMa
YIJIOB TPEYrojbHUKa"

04.03-07.03

51

OKpy»KHOCTb, XOP/Ibl U TUAMETP,
UX CBOMCTBA

11.03-15.03

122



52 KacarenbHast K OKpy>KHOCTH 11.03-15.03

53 OKpy>KHOCTb, BIIUCAHHAS B YT'OJI 18.03-22.03

54 OKpy>KHOCTb, BIIUCAHHAS B YTOJI 18.03-22.03
IT I'™MT

55 OHSITHE O , IPIMCHECHHE B 1 01.04-05.04
3aja4ax

56 [Tousitue o 'MT, npumenenue B 1 01.04-05.04
3aj1ayax
buccekrpuca u cepeMHHbBIN

57 MEePIEHIUKYIISIP KakK 1 08.04-12.04
reOMETPUYECKHE MECTA TOUEK

58 OKpy’>KHOCTb, OTIMCAHHAsA OKOJIO 1 08.04-12.04
TPEyroJIbHUKa

59 OKpy>KHOCTb, OTIMCaHHASL OKOJIO 1 15.04-19.04
TPEyroJibHUKa

50 OKpy>KHOCTb, BIIMUCAHHAS B 1 15.04-19.04
TPEYrOJIbHUK

61 OKpy’>KHOCTb, BIIUCAHHAS B 1 92 04-26.04
TPEYTOJIbHUK

62 [Ipocreiimue 3anaun Ha 1 22.04-26.04
MIOCTPOCHHE

63 [Ipocreiimue 3anaun Ha 1 02.05-08.05
MIOCTPOEHHE
KonTponbhas pabota no teme

64 "OKpYy>KHOCTb U KpYT. 1 02.05-08.05
I'eomeTpuueckue nocrpoenus"
[ToBTOpenue u o6o01IEHNE

65 3HAHWW OCHOBHBIX TTOHITHH U 1 13.05-17.05
METOJIOB 7 KJj1acca

66 HToroBast KOHTpOJbHASA paboTa 1 13.05-17.05
[ToBTOpEeHME U 06001IEHNE

67 3HAHUM OCHOBHBIX MOHITUH U 1 20.05-24.05
METOZ0B 7 Kilacca.
Ipodopuenrauus
[ToBTOpeHue n 00obIIeHNE

68 3HAHWWA OCHOBHBIX TTOHITHH 1 1 20.05-24.05
METO/JIOB IpenMeTa 7 Kiacca

OBUIEE KOJIMYECTBO YACOB 68

1O ITPOI'PAMME
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8 kaace

Ne Tema ypoka Beero e IIpumeyanue
n/n 4acoB
I1aH (paxr
1 HapanneﬂorpaMiw, ero 1 04.09-08-09
MIPU3HAKU U CBOMCTBA
5 HapanneﬂorpaMiw, ero 1 04.09-08-09
IIPU3HAKU U CBOWCTBA
3 HapannenorpaME/I, ero 1 11.09-15.09
MIPU3HAKU U CBOMCTBA
YacTHble cnydan
napajuiesorpaMMoB
4 (IpAMOYTONBLHUK, POMO, 1 11.09-15.09
KBaJIpaT), X MPU3HAKU U
CBOMCTBa
YacTHble cnydan
napajuieJIorpaMMoB
5 (IpAMOYTONBHUK, POMO, 1 18.09-22.09
KBaJlpaT), X NPU3HAKH U
CBOMCTBA
YacTHble cnydan
apajiesIorpaMMoOB
6 (IpsAMOYTOJILHUK, POMO, 1 18.09-22.09
KBaJIpaT), X NPU3HAKU U
CBOMCTBA
7 Tpaneuuns 1 25.09-29.09
3 PaBHOOOKas ¥ IPSAMOYTOJIbHAS 1 25 09-29 09
Tpaneuuu
9 PaBHOOOKas ¥ IPAMOYTOJIbHAS 1 02.10-06.09
Tpaneuuu
10 Meroa yaBoeHuUs: MEMaHbI 1 02.10-06.09
1 IlenTpanpHas CUMMETpHSL. 1 09.10-13.10
Ipodopuenrauus
12 KOHTpO{II)Haﬂ pabora 1o Teme 1 09.10-13.10
"YeTbIpEXyroapHUKN"
13 Teopema ®aneca u Teopema o 1 16.10-20.10
MIPOIMOPLMOHANIBHBIX OTPE3Kax
14 CpenHsist TMHUSA TPEyrojbHUKa 16.10-20.10
15 CpenHss TUHUS TPEyroJbHUKA 1 23.10-27.10
16 Tpaneuus, e€ cpequss TUHUA 23.10-27.10
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17 Tpanmenus, e€ cpeaHss TUHUS 1 07.11-10.11

18 [IponopuiroHalIbHBIE OTPE3KU 1 07.11-10.11

19 [TponoprinoHanbHBIE OTPE3KH 1 13.11-17.11

20 LlenTp mMacc B TpEYroIbHUKE 1 13.11-17.11

21 [TogoOHbIE TPEYTOIBHUKH 1 20.11-24.11

29 Tpu npuznaka nogodus 1 20.11-24.11
TPEYroJbHUKOB

93 Tpu npusnaka nogoOus 1 27 11-01.12
TPEYroJbHUKOB
T

24 pH MpU3HAaKa Moa00us 1 27 11-01.12
TPEYroJIbHUKOB

o5 Tpu npuznaka mogoous 1 04.12-08.12
TPEYTrOJIbHUKOB

26 [Ipumenenue momoous npu 1 04.12-08.12
pElIeHNN MTPAKTHYECKUX 3a7a4

97 KonTponbhas pabota no teme 1 1119-15.12
"[lono6HbIE TPEYrONbHUKH"

28 CsoiicTBa miomanei 1 11.12-15.12
reOMETPHUECKUX HUTyp
DopMmyIIbl A TUIOMIAIN

29 TPEYTrOJIbHUKA, 1 18.12-22.12
napaiesiorpaMma
DopMmyIbl A TUIOMIAIN

30 TPEYTrOJIbHUKA, 1 18.12-22.12
napasienorpaMmma
DopmyJIbl IS TUIOIIAIHA

31 TPEYroJIbHUKA, 1 25.12-29.12
napasienorpaMmma
DopmyJIbl IS TUIOIIAIHA

32 TPEYroJIbHUKA, 1 25.12-29.12
napajiesiorpaMma
DopMyIIbl AT TUIOIAIN

33 TPEYTOJILHUKA, 1 10.01-12.01
napaiesiorpaMma

34 Brruncnenue niomaneit 1 10.01-12.01
CIIOXHBIX puryp

35 [Tnomanu ¢uryp Ha KeT4aTon 1 15.01-19.01
Oymare

36 [Tnomaay momoOHBIX Guryp 15.01-19.01

37 [Tnomanu moxoOHBIX GUryp 1 22.01-26.01

38 3aga4yu ¢ TPaKTHYECKUM 1 92 01-26.01

CoJIepKaHueM
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39

3aga4uu ¢ TPaKTHYECKUM
coJiepKaHUEM.
IIpodopuenranus

29.01-02.02

40

Pemenue 3a1ay ¢ 1OMOIIBIO
METOJIa BCIIOMOTaTeIbHON
IJIOIIAa N

29.01-02.02

41

42

KonrponsHas pabora o reme
"ITnomanp"

Teopema I[Tudaropa u eé
MPUMEHEHHE

05.02-09.02

05.02-09.02

43

Teopema [Tudaropa u eé
pUMCHEHHE

12.02-16.02

44

45

Teopema [Tudaropa u €
MIPUMEHEHHE
Teopema ITudaropa u eé
MIPUMEHEHHE

12.02-16.02

19.02-23.02

46

Teopema [Tudaropa u €
IIPUMEHEHHUE

19.02-23.02

47

Omnpenenenue
TPUTOHOMETPHUECKUX (DYHKIIUN
OCTpPOTO yTJIa MPSIMOYTOIBHOTO
TpEYroiabHUKa,
TPUTOHOMETPHUYECKHE
COOTHOIIIEHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

26.02-01.03

48

OcHOBHOE
TPUTOHOMETPHYIECKOE
TOXIECTBO

26.02-01.03

49

50

51

OcHOBHOE
TPUTOHOMETPHYIECKOE
TOXIECTBO

OcHOBHOE
TPUTOHOMETPHYECKOE
TOXKIIECTBO

KonTponbHas pabota mo teme

"Teopema IIudaropa n Hauana
TPUTOHOMETPUH"

04.03-07.03

04.03-07.03

11.03-15.03

52

Bnncannble 1 ieHTpagbHbIE
YTJIBl, YTOJl MEX]y KacaTeJIbHOU
U XOpAOHU

11.03-15.03

53

Bnmcanusie u ieHTpaIbHBIC
YTJIBI, YTOJI MEXy KacaTeIbHOU
U XOpIou

18.03-22.03
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54

Bnmcanusie u ieHTpaIbHBIC
YTJIBI, YTOJI MKy KacaTeIbHOU
U XOpIou

18.03-22.03

55

VYrubl MeXAy XOpAaMu U
CEeKyLIUMU

01.04-05.04

56

57

VYTIbl MeXay XopJaaMu 1
CEeKYIIUMU

Brmcanubie 1 onycaHHEIS

YeThIPEXYTOIbHUKH, UX
MIPU3HAKU U CBOWCTBA

01.04-05.04

08.04-12.04

58

Brucannbie 1 onycaHHEIS
IIeTI;IpéX}’l"OJ’ILHI/IKI/I, Hux
IIPpU3HAKHU U CBOMCTBaA

08.04-12.04

59

Bnucanneie u onucaHHble
YETBIPEXYTOJIBHUKH, UX
IIPU3HAKU U CBOMCTBA

15.04-19.04

60

[IpuMeHeHne cBOWCTB
BIIMCAHHBIX U ONUCAHHBIX
YeThIPEXYTOJIbHUKOB IIPU
pELIEHNN T€OMETPUUYECKUX
3a1a4

15.04-19.04

61

[Ipumenenne CBOMCTB
BIUCAaHHBIX U OMMCAHHBIX
YETBIPEXYTOJIBHUKOB TTPU
pELIEHNH TEOMETPHUYECKUX
3a1a4

22.04-26.04

62

63

BsaumHoe pacnonoxenue IByx
OKPY>KHOCTEH, 001111e
KacCaTeJIbHbBIC

Kacanne okpyxHOCTEN

22.04-26.04

02.05-08.05

64

KonTponbhas pabota no teme
"VYTIiBl B OKPYKHOCTH.
BrnincanHble 1 onvcaHHbIE
YETBIPEXYTOJBbHUKH"

02.05-08.05

65

[ToBTOpEHNE OCHOBHBIX
HOHATUH U METOHOB 7 U &8
KjaccoB, 0000IIeHre 3HaHUH

13.05-17.05

66

67

[ToBTOpEHNE OCHOBHBIX
HOHATUH U METOHOB 7 U &8
KjaccoB, 0000IIeHre 3HaHUH

HToroBast KOHTpOJIbHASA paboTa

13.05-17.05

20.05-24.05

127



[ToBTOpEHNE OCHOBHBIX
68 IOHSTUNA U METONOB 7 1 8 1 20.05-24.05
KjaccoB, 00001IeHre 3HAaHUH
OBLIEE KOJIMYECTBO YACOB 68
1O IMTPOT'PAMME
9 knacc
Ne Bcero Hara
w/n Tema ypoxka YACOB S pakr IIpumeyanue
Ornpenernenue
1 TpI/IFOHO}'\/IeTpI/IIIeCKI/IX 1 04.09-08-09
¢ynkuuit yrinos ot 0° 1o
180°
2 DopmyJIbl IPUBEACHUS 1 04.09-08-09
3 Teopema KOCHHYCOB 1 11.09-15.09
4 Teopema KOCUHYCOB 1 11.09-15.09
5 Teopema KOCUHYCOB 1 18.09-22.09
6 Teopema cuHycoB 1 18.09-22.09
7 Teopema cuHycOB 1 25.09-29.09
8 Teopema cuHycOB 1 25.09-29.09
HaxosxneHue aauH CTOpoH
9 Y BEJIMYUH YIIIOB 1 02.10-06.09
TPEYroJbHUKOB
10 Pemenune TpeyronbHUKOB 1 02.10-06.09
11 Pemenue TpeyroabHuKoOB 1 09.10-13.10
12 Pemenue TpeyroabHUKoOB 1 09.10-13.10
13 Pemenune TpeyronbHUKOB 1 16.10-20.10
IIpakTrueckoe
14 IpUMEHEHHE TEOpeM 1 16.10-20.10
CHHYCOB U KOCHUHYCOB.
Ipodopuenrauus
IIpakTrHueckoe
15 IIPUMEHEHUE TEOPEM 1 23.10-27.10
CHHYCOB U KOCUHYCOB
KonTponbhas pabota no
16 teme "Pemenue 1 23.10-27.10
TPEYrOJILHUKOB"
17 Homsrrite o 1 07.11-10.11
npeoOpa30BaHUM MOA00US

128



18

COOTBETCTBEHHBIE
3JIEMEHTHI IOI00HBIX

¢buryp

07.11-10.11

19

COOTBETCTBEHHBIE
3JIEMEHTHI OA00HBIX

¢uryp

13.11-17.11

20

Teopema 0 npou3BeAECHUN
OTPE3KOB XOpJ, TEOpEMA O
MIPOU3BEJICHUU OTPE3KOB
CEKYILHX, TEOPEMA O
KBaJipaTe KacaTreiabHOU

13.11-17.11

21

Teopema o mpousBeaeHUN
OTPE3KOB XOpJ, TEOpeMa O
MIPOU3BEJICHUU OTPE3KOB
CEKYILUX, TEOpEMA O
KBaJIpaTe KacaTreabHOU

20.11-24.11

22

Teopema o mpousBeaeHUN
OTPE3KOB XOpJ, TEOpeMa O
MIPOU3BEJICHUU OTPE3KOB
CEKYILUX, TEOpPEMA O
KBaJIpaTe KacaTreabHOU

20.11-24.11

23

24

25

26

27

[IpumeHnenue Teopem B
pEIICHIH T€OMETPHIECKUX
3a7a4

[TpumeHeHue TeopeM B
pEIIeHIH T€OMETPHIECKUX
3a7a4

[TpumeHeHue TeopeM B
pELICHUH T€OMETPHUECKUX
3a1a4

KonTpomabHas pabora no
teme "[IpeoOpazoBanue
noao6usi. Metpuueckue
COOTHOILICHUS B
OKpY>KHOCTH"

OnpeneneHre BEKTOPOB.
duznyueckuii U
T€OMETPUUYECKHUI CMBICT
BEKTOPOB

27.11-01.12

27.11-01.12

04.12-08.12

04.12-08.12

11.12-15.12

28

CnoxeHue u BrIUUTAHHE
BEKTOPOB, YMHOXKEHHE
BEKTOpa Ha YHCIIO

11.12-15.12
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29

CrnokeHne 1 BEIYUTAHHE
BEKTOPOB, YMHOXKCHHE
BEKTOpa Ha 4Y1CJIO

18.12-22.12

30

Cro)XeHNe U BEIYUTAHUE
BEKTOPOB, YMHOXKCHHE
BEKTOpPA Ha YHCIIO

18.12-22.12

31

32

Pasnosxenue BexTopa 1o
JABYM HCKOJIJIMHCAPHBIM
BEKTOPaM

Koopaunatsl BekTopa

25.12-29.12

25.12-29.12

33

34

35

CkansipHO€ ITPOU3BEIECHNE
BEKTOPOB, €T0
NPUMEHEHHE JUTS
HaXOXJICHHS JJTMH

yTJIOB
CkansipHO€ ITPOU3BEIECHNE
BEKTOPOB, €ro
IpUMEHEHUE IS
HaXOXXJCHUS AJIUH U
yTJIOB

Pewenne 3amau ¢
MOMOIIBIO BEKTOPOB

10.01-12.01

10.01-12.01

15.01-19.01

36

37

38

Pemenue 3agau ¢
MTOMOUIBIO BEKTOPOB
IIpruMmeHeHne BEKTOPOB
JUISL pelIeHus 3a1a4
bu3uKu

KonTponbnas pabota no
teme "BekTopsr"

15.01-19.01

22.01-26.01

22.01-26.01

39

40

JlexapToBBI KOOPAMHATHI
TOYEK Ha MIOCKOCTH

YpaBHeHuUE NPIMOU

29.01-02.02

29.01-02.02

41
42

43

VYpaBHeHHE NpsAMON
YpaBHEHHE OKPYKHOCTU

Koopaunatsl Touek
[IEPECEUECHUS OKPYKHOCTH
U IIPSIMOI

05.02-09.02
05.02-09.02

12.02-16.02

44

MeTto KOOpAMHAT NPHU
pelIeHUN TEOMETPUIECKUX
3a/1a4, MPaKTHIECKUX
3amaq

12.02-16.02

45

Mertoa KoopauHaT npu
pelIeHUN TEOMETPUIECKUX

19.02-23.02
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3a/1a4, MPaKTHIECKUX
3aJa4

Meron koopauHaT Ipu
PELIEHUH T€OMETPUUYECKUX

46 19.02-23.02
3a/1a4, MPaKTUIECKUX
3aj1a4
KonTposbHas padora 1o

47 Teme " JlekapToBEI 26.02-01.03
KOOPJMHATHI HA
IIocKocTH"
[TpaBunbHbIE

43 MHOT'OYTOJIbHUKH, 26.02-01.03
BBIUHUCIICHHE UX
JJIEMEHTOB

49 Yucio . Inuna 04.03-07.03
OKPYKHOCTH

50 Yucio . Invna 04.03-07.03
OKPYKHOCTH

51 JnuHa 1yru OKpy>KHOCTH 11.03-15.03

52 Panguannas mepa yrna 11.03-15.03

53 [Tnomank kpyra, cexropa, 18.03-22.03
CerMeHTa

- ITnomane kpyra, cexkropa, 18.03-22.03
CerMeHTa

- [lnowany kpyra, cexropa, 01.04-05.04
CETMEHTA

- TonsTre 0 ABHKEHIH 01.04-05.04
IUIOCKOCTH

57 [TapayienpHBbIi IEpEHOC, 08.04-12.04
OBOPOT

- HapaJ‘IJ'ICJIBHBII/I MepeHoc, 08.04-12.04
IIOBOPOT

59 [TapannenpHBbIi EpeHoC, 15.04-19.04
IIOBOPOT

50 [TapamiensHbIN IEPEHOC, 15.04-19.04
IIOBOPOT
[Ipumenenne nBuKEHUN

61 NPH pelleHnH 3a7au. 22.04-26.04
IIpodopuenranus
KontponpHas paboTa o

62 temaMm "lIpaBuibHbBIE 22.04-26.04

MHOT'OYT'OJIbHHUKH.
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OKpYKHOCTb. JIBUKEHUS
MJI0CKOCTH"

63

[ToBTOpeHnue, 06001ICHNE,
CHCTEMAaTHU3alus 3HAHUM.
H3mepenne 1 02.05-08.05
F€OMETPUUYECKHUX BEIIMYHH.
TpeyroabHuKH

64

[ToBTOpeHnue, 06001ICHNE,
cuCTeMaTH3aIs 3HaHUM.
[TapannenpHble 1 1 02.05-08.05
MePIEHINKYIISIPHBIE
psIMbIC

65

[ToBTOpenue, 06001ICHNE,
CHCTEeMaTH3alus 3HAHUMN.
OKpy’>KHOCTb U KpYT.
I'eomeTpuyeckue
MOCTPOEHHUS. YTJIbI B
OKPYKHOCTHU

1 13.05-17.05

66

[ToBTOpenue, 06001ICHNE,
cUCTeMaTH3aIns 3HaHWMH.
BnucanHbie v onucaHHbBIC 1 13.05-17.05
OKPYKHOCTHU
MHOT'OYT'OJIbHUKOB

67

HrtoroBast KOHTpOJIbHASA

pabota 1 20.05-24.05
T

68

OBILIEE KOJIMYECTBO
YACOB 11O TPOT'PAMME

ITosropermue, 0bobmenHe, 1 20.05-24.05

cUCTeMaTH3alus 3HaAaHUHU

68 6 0

OueHoyHbIe MaTEPHUAJIBI

7 KJacce

HasBanue

KOHTpOJ'H)HaH pa60Ta Ne 1 o Teme: «HauanbHbie TrCOMETPUYCCKUC CBCACHU )

KonTtponpshas pabora Ne 2 mo teme: « TpeyroabHUKI

KonTtponbHas pabora Ne 3 o teme: «[lapamienbHble IpsMbIe»

KounTponsnas padora Ne 4 o teme: «COOTHOILIIEHUE MEX]TYy CTOPOHAMHU U yIilaM U
TPEYroJbHUKA»

5 | Koatponwsnas padora Ne 5 o teme «IIpssmoyronbHbiii TpeyronbHuk. [locTpoeHue
TPEYroJIbHUKA 110 TPEM IJIEMEHTaAM)»
6 | MroroBas koHTpoJbHAs paboTa
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Koumponvnaa paooma Ne 1
no meme «Hauanvnvie ceomempuueckue ceedenus»

Bapuanm 1

1. Tpwu touku B, C, u D nexar Ha onHo# npsimoii a. I3BectHo, uto BD =17 cm, DC = 25

cM. Kakoit moxeT ObITh AnmnHa oTpes3ka BC?

2. Cymma BeptukanbHbiXx yrioB MOE u DOC, oOpa3oBaHHBIX MPpU MEPECCUCHUH MPSIMBIX

MC n DE, paBna 204°. Haiigute yron MOD.
3. C noMompl0 TpaHCIOPTUPAa HAYEPTUTE Yrod,

paBHbIi 78°, 1 MpoBeUTE OUCCEKTPUCY CMEKHOTO C

A

E

HUM yTJ1a. YKaXXUTE paBHBIC YIIIbL.
4% Ha pucynke mnpsmas AB mneprneHIUKyJIspHa K

npsimoii CD,

nya OFE ouccektpuca yrina AOD. Haiinure yron
COE

Koumponvnaa paooma Ne 1

no meme «Hauanvuwvie ceomempudecKue cB8e0eHUsY

Bapuanm 2

1. Tpu touxku M, N, u K nexat Ha ogHoit npsamoit a. M3sectHo, uto MN = 15 cm, NK = 18

cm. Kakum mosxet Ob1Th pacctosiane MK? M A
2. Cymma BeptukanbHbix yrioB AOB wu  COD,

o0pa3oBaHHBIX NpH mepecedeHnu npsMbix AD u BC,

paBHa 108°. Haiigure yron BOD. B o D
3. C momouipi0 TpaHCHOPTHpPA HAYEPTUTE YTOJ, PaBHBIN

132°, u mpoBenuTe OUCCEKTPUCY CMEKHOTO C HUM yTJa.

VYKaxkute paBHbIE YIJIbI. C

4* Ha pucynke npsimas AC nepreHauKyaspHa kK npsmoit BD,
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ayy OM 6uccextpuca yrina AOB. Haiinute yron COM.

Koumponvnasa paoboma Ne 2 no meme «Ipeyeonvruxu.»

Bapuanm 1

1. Ortpesku AB u CD niepecekatorcs B Touke O, SBISIONIEHCS CepeANHON KaXA0To U3 HUX.
JlokaxwuTte, uto: a) Tpeyroabauku 40D u BOC paBnsbl; 0) £ DAO = £ CBO.

2. Jlya AD — 6uccektpuca yria 4. Ha ctoponax yria 4 orMeudeHsl Toukd B u C Tak, 49TO
£ ADB = 2 ADC. Jlokaxmurte, uto AB = AC.

3. Hauepture paBHOOeapenHblii TpeyroabHuk ABC ¢ ocHoBanuem BC. C MOMOIIBIO
LUUPKYJIA U TMHEHKHU poBeauTe Menauany BB1 k 6okoBoii cropone AC.

4* Kak ¢ TOMOIIbIO IUPKYJISA U JIMHEHKH MMOCTPOUTH yroa B 11°15?
Koumponvnaa paooma Ne 2
no meme «Tpeyeononuxu. 3adauu na nocmpoenue»
Bapuanm 2

1. Otpesku ME u PK nepecekatoTcs B Touke D, siBIsronencs: cepeluHoN Kax10To U3 HUX.
Jlokaxkute, 4to: a) TpeyroibHuku PDE u KDM pasnsl; 6) £ PED = 2 KMD.

2. Ha croponax yrna D ormeuenst Touku M u K tak, uro DM = DK. Touka P eXuT BHYTpH
yrina D u PK = PM. [lokaxwure, 4to nyd DP — 6uccekrpuca yria MDK.

3. Haueprture paBHOOenpenHsblit TpeyroibHUK ABC ¢ ocHoBaHueM AC U OCTPBIM YIJIOM B.
C nomo1pI0 HUPKYIIS U TUHENKH TPOBENNUTE BBICOTY AH U3 BEpIIMHBI yriia 4.

4* Kak ¢ moOMOUIbIO UPKYJISA U JIMHEHKN TOCTPOUTH Yo B 67°30"?

Koumponvnasa paooma Ne 3 no meme «llapannenvrvie npsimviey

Bapuanm 1

1. Ha pucynke npsmele a u b mapamnensssl, £ 1 = 55°. Haiiaure £ 2.
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2. Otpesku AC u BD mepecekarorcs B ux oOmiei cepeaune touke O. JlokaxuTe, 4TO
npsimbie AB 1 CD mapaiienbHsl.

3. Otpesox DM — 6uccexrpuca tpeyronsanka CDE. Yepe3 Touky M mpoBeneHa mpsmas,
napauiensHas cropone CD u mepecekaromast ctopony DE B Touke N. Haitaure yrisi

tpeyroiasHuka DMN, eciiu £ CDE =68°.

4*, B tpeyronbanke ABC £ A =67°, £ C =35°, BD — 6uccekrpuca i /
yrma ABC. Yepe3 BepmmHy B mnposenena mpsmas MN || AC. / 5

Haiinure yron MBD. (Vkaszanue. s kaxaoro w3 BO3MOXKHBIX / 2

CIIy4yaeB cJieJlaiTe YepTEeK. )
Konmponvnasa paboma Ne 3 (7 knacc)
no meme «llapannenvnvie npsimviey
Bapuanm 2

1. Ha pucynke npsimbie a u b mapamienshsl, £ 1 = 115°. Haitnure £ 2.

2. Otpesku AD u BC mepecekarorcst B ux oOmiel cepenune Touke M. JlokaxuTe, 9TO
npsimbie AC u BD napanienbHsbl.

3. Ortpe3ok AD — Ouccektpuca tpeyroapuuka ABC. Uepe3 Touky D mpoBenena npsimas,
napaienbHas cropone AB u nepecekaromas cropony AC B Touke F. Haiinure yrisl
tpeyronsauka ADF, eciiu £ BAC =72°.

4*, B tpeyroneauke CDE 2 C =59°, £ E =37°, DK — Ouccektpuca yria CDE. Yepes

BepunHy D
nposeneHa npsimast AB || CE. Haiinure yron ADK. (Vkaszanue. \c
[
JIJTst KaXKI0TO M3 BO3MOXKHBIX CITYYaeB CICIAaUTe YePTEeK.) 1\
Konumponvnasa paooma Ne 4 (7 knacc) 5

no meme «Cymma yanoe mpeyeonvuuxa. CoomuoueHus mexcoy

CMOPOHAMU U Y2LaMU MPEY2OTbHUKAY
Bapuaum 1

1. B tpeyroasuuke ABC AB > BC > AC. Haiinute £ A, £ B, £ C, ecnu U3BECTHO, YTO OJIMH

U3 YIJI0B TpeyroyibHUKa paBeH 120°, a qpyroi 40°.
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2. B tpeyronpauke CDE Touka M nexut Ha cropone CE, mpuuem £ CMD octpsiii.
Joxaxute, uto DE > DM.

3. IlepumeTp paBHOOEIPEHHOTO TYMOYTOJIBHOTO TPEYTOJIbHIKA paBeH 45 cM, a 0JTHa U3 €T0
CTOpOH Ooutbiie Ipyroi Ha 9 cM. HaiimuTe cTOpoHBI TPEYroJbHUKA.

4*, Ha croponax yrina 4, paBHoro 45°, ormeuensl Touku B u C, a BO BHyTpeHHEW o0nactu

yria —
B C

touka D Ttak, ytro £ ABD = 95°, 2 ACD = 90°.
Haiinure yron BDC.

Koumponvnaa paboma Ne 4

Puc. 1

no meme « Cymma yenos mpeyzonvHuka. CoomHouienus.

MedAHcOy CMOPOHAMU U Y2AAMU MPEY20TIbHUKAY
Bapuanm 2

1. B tpeyroasuuke ABC AB < BC < AC. Haiinute £ 4, £ B, £ C, eciv ©3BECTHO, YTO OJIMH
13 YIJIOB TPEYTOJbHUKA IPSIMOM, a Ipyrou paseH 30°.

2. B tpeyronpHuke MNP Touka K nexur Ha cropoHe MN, mpuyem £ NKP octpslii.
Hokaxwure, uro KP < MP.

3. OpnHa u3 CTOPOH TYNMOYTOJBLHOTO PaBHOOEIPEHHOIO TPEYroJibHUKAa Ha 17 ¢cM MeHbIe
apyrou. Haiaure cTOpOHBI 3TOr0 TPEYTOJIBbHUKA, ECIIM €TI0 IIEPUMETP PaBeH 77 CM.

4* Ha croponax yrina A, paBHoro 125°, ormeuens! Touku B u C, a BHyTpHu yriia — Touka D

Tax,
gyro £ ABD = 65°, 2 ACD = 40°. Haiigute yron BDC.

Koumponvnaa paooma Ne 5

no meme «lIpamoyzonbHvitl  mpeyeonvHux. Ilocmpoenue mpeyonvHuka no mpem

IIeMEeHmamy»
Bapuaum 1
1. Jlano: B = 2C =90° AB=CD (Puc. 1).

Hokazate: £1 = £ 2.
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2. B octpoyromsaoMm Tpeyroabanke MNP Guccektpuca yrina M nepecekaet BoicoTy NK B
touke O, npuueM OK = 9 cMm. Haitnure paccrosaue OH ot Touku O no npsimoid MN.
3. TloctpoiiTe MpsSMOYTONBHBII TPEYTOJIBHHK 110 TUIIOTEHY3€ H OCTPOMY YTIIY.

4* . C noMoIIbI0 HIUPKYJIS U IUHEHKH OCTPOIiTe yroi, paBHbIil 105°.
Konumponvnaa paooma Ne 5

no meme «lIpsamoyzonvHuiil  mpeyeonvhuk. Ilocmpoenue mpeyeononuka no mpem

SeMEHMaM»
Bapuanm 2

1. Hamo: 21 = 22 =90° AD = BC (Puc. 2).
Jlokazate: AB = DC.

2. B mpsmoyronsaom Tpeyronsauke DCE ¢ mpsimbiv yrimom C npoBenena 6uccextpuca EF,
npudem FC = 13 cm. Haiigute paccrossaue FH ot Touku F mo mpsimoit DE.

3. TloctpoiiTe MPsSMOYTONBHBIN TPEYTOIBHUK 110 KaTETY U MPHIISKAMEMY K HEMY OCTPOMY
yIiTy.

4*  C moMoIIbI0 UPKYIIS U TUHEHKU TTOCTPOITE Yroi, paBHbIM 165°.
Hmozosana konmponvhas padboma

1 éapuanm.

1). B paBHoGeapennom Tpeyronbauke ABC ¢ ocnoBanuem AC yron B pasen 42 °,
Haiinure nBa npyrux yria tpeyronbHuka ABC.

2). BennunHbI CMEXHBIX YIII0B NPONOPIUOHAIBHBI yuciaaM 5 u /. Haiinure pasHOCTb
MEXy STUMH YTJIaMHu.

3). B npsimoyronsHOM TpeyrosibHuke ABC
ZC=90°, £Z4=30°, AC =10 cm, CD L AB, DE

1 AC. Haiinute AE.

4). B tpeyronsauke MPK yron P coctaBmisieT 60
%yrnaK, a yron M na 4°Gonsme yrina P.

Haiinure yromn P.

Hmozosaa konmponvhas paboma

2 sapuanm.
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1). B paBHOOGeapenHoM Tpeyronbarke ABC ¢ ocHoBanueMm AC cymma yrioB A u C paBHa
156°. Haiizure yras! Tpeyronsauka ABC.

2). BenuuuHbI CMEXHBIX YIJIOB MPONOpLHHOHANBHBI yrciaM 4u 11. HaiinuTe pa3sHocThb
MEXy 3TUMH YTJIaMHu.

3). B npsmoyronsHoM Tpeyronbauke ABC £C=90°, Z/B=30°, BC =18 cm, CK 1L AB, KM
1 BC. Haiinute MB.

4). B tpeyronsauke BDE yron B cocrasmser 30 ° yrna D, a yron E na 19°%6onsmme yrina D.
Haninure yrou B.

8 ki1ace

No Hassanue

1 | KontponbHas padora Nel o reme «HeThIpeXyrolbHUKH.

2 | KoarponsHas padora Ne2 o teme «ILimomamsy

3 | KontponbHas padora Ne3 no teme «Tpu npuzHaka nogo0ust TpeyrojJbHUKOB.»

4 | KonTponbsHas pabota Ned 1o Teme «MeTo 1 moao0us»

5 | KonrponbHas padora Ne 5 mo reme «OKpy:KHOCTb

6 | UtoroBas KoHTpoOJbHas paboTa

KonTponbHas padora Nel mo Teme «UeTbIpexyroibHUKNY

1 BapuaHT.

1). Anaronanu npsimoyroiasHuka ABCDnepecekaercs B Touke O, £ ABO = 36°. Hailigute
2 AOD.

2). Haiinure yriibl npssMOYToJbHOM Tpamneinuu, €Clid OJIMH U3 ee YIriioB paBeH 20°.

3). Croponsl napasiensorpaMmma oTHocATCS Kak 1 : 2, a ero nepumetp paseH 30 cu.
Havinure ctopoHsl mapasmienorpamma.

4). B paBHOOOKO# Tparnenuu cymMMma yrioB Ipu 00JIbIIeM OCHOBaHUU paBHA 96°. HalinuTe
yTJIbI TPamelyH.
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5).* Beicota BM, ipoBeieHHas u3 BepiiuHbl yriia pomb6a ABCDoGpasyeT co ctopoHoit 4B
yron 30°,AM = 4 cm. Haitnure niuny nuaronanu BDpom6a, ecnu Touka M nexuT Ha

ctopone AD.

KonTponbHas padora Nel no teme «HeTblpexyroibHUKI

2 BapuaHT.

1). Jduaronamm npsmoyroneauka MNKP niepecekarorcs B Touke O, £ MON= 64°. Haiinute
Z OMP. 2). Haitnute yrisl paBHOOOKOHM Tparenuu, €Ciiv OJWH U3 ee yrioB Ha 30°

OoJIbIIIe BTOPOTO.

3). Croponsl napajuieorpaMma oTHOCATCS Kak 3 : 1, a ero nepumerp paBeH 40cm. Haitnure

CTOPOHEI ITapaJluICIorpaMmMa.

4). B npsiMoyroiapHON Tpanenuy pa3HOCTb YIJIOB IPU OJJHOM 13 OOKOBBIX CTOPOH PaBHA
48°. Hanaure yrisl Tparenum.

5).* BeicoTa BM, ipoBeeHHas u3 BepmuHbI yriia pomba ABCDobpasyer co ctopoHoit 4B
yrona 30°, nnmuHa nuaronanu AC paBHa 6 cm. Haitnure AM, ecriu Touka M nexuT Ha

MPOI0KeHUH cTopoHbI AD.

KontponpHas padbora Ne2 o teme «Ilmomraap»

1 BapuaHT.
1). Cropona TpeyrojiibHHKa paBHa 5 cM, a BbICOTA, IPOBEJICHHAs K HEM, B JiBa paza OoJiblile

cTopoHsl. Halinre momanes TpeyrojabHUKa.

2). KareTsl IpsIMOYTOJIBHOTO TPEYroJibHUKa paBHbl 6u § cyv. Haiinute runotenysy u

miIomaab TPECYroJbHHKA.

3). Haiigure momaab u nepuMerp pomoba, eciiv ero quaroHaiu paBHbl 8 u 10cm.

4).* B npsamoyronbHoi Tpanenuu 4BCK Gonbiias 60koBasi CTOpOHa paBHa 3 V2 em, yroa K
paBeH 45°, a Beicota CH nenut ocHoBanue AK nomnonam. HaliquTe miomans Tpamnenuu.

KonTponsnas padota No2 no teme «Ilmomaasy»
2 BapuaHT.

1). Cropona TpeyroyibHHKa paBHA /2 cm, a BBICOTA, IPOBEJICHHAs K HEH, B TP pasa
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MEHbIIIE BbICOTHI. HaliguTte miomanp TPCYIrOJIbHUKA.

2). OauH 13 KaTeToB MPSMOYTOJIBLHOTO TPEYTrOIbHUKA paBeH /2 cm, a TUIIOTeHY3a 13 cm.
Havinure BTOpOI KaTeT U TMIOTEHY3Y TPEYTrOJIbHUKA.

3). Jlmaronanu pom6a paBubl 10 u /2cm. HaliguTte ero miomanp U mEpUMETP.

4).* B mpsimoyronbroit Tpanenun ABCDOonbmas 6okoBast cropona paBHa Scm, yroi A
paBeH 60°, a Beicota BH nenut ocHoBanne ADmononam. Haiinqure miomans Tpamenuu.

KonTpoasnas padora Ne3 no teme «Tpu npuszHaka nogo0ust TpeyroJbHUKOB.»

1 BapuaHr.

C
1). Mopuc. /A= /B, CO=4,D0=6, 40 = 5. M

3]
Haittu: a). OB; 0). AC :BD; B). S, Sgop -

2). B tpeyronsauke ABC ctopona AB =4 cm, BC =7 cm, AC = 6¢m, a B TPEYTrOJIBHAKE
MNKcropona MK = 8 cm, MN =12 cm,KN = 14 cm. Haiinure yriasl Tpeyroasauka MNK,
ecn /A= 80°, £ B=60°.

3). Ilpsimas mepecekaet cTropoHsl TpeyroibHuka ABCB Toukax Mu K COOTBETCTBEHHO TaK,
uro MK || AC, BM: AM=1 : 4. Haiinute nepumerp TpeyroyibHuka BMK, ecnu nepumerp
tpeyronbauka ABC paBen 25cm.

4)*. B tpameruu ABCD (ADwu BC ocHOoBaHus1) quaroHaiu nepecekarorcs B Touke O, AD =
12 cm, BC = 4 cm. Haiaure mnoinaap tpeyroibHuka BOC, ecny TUIOMIAab TPEYTOJIbHUKA

AOD paBHa 45 cm?

Kontponpsnas padora Ne3 no reme «Tpu mpusHaka mogooust TpeyroabHUKOB.»
2 BapuaHT.

1). Io puc.PE || NK, MP= 8, MN = 12, ME= 6.Haiitu: a) .MK; 0). PE : NK; B). Sy : Sykn -

N
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2). BAABC AB=12cm, BC=18cm, «B=70°%a B A MNK MN =6 cu, NK =9 cm,
£ N =700 Haiizure cropony AC u yron C tpeyronsuuka ABC,ecma MK = 7 cm, LK
=60 °.

3). Otpesku AB u CD nepecekarorcs B Touke O Tak, uro ~ ACO= ~BDO, 40 : OB =
2:3. Haiinute nepumertp tpeyronpauka ACO, ecnu niepumerp TpeyroibHuka BOD
paBeH 21 cm.

4)*. B tpaneunu ABCD( ADu BC ocHOBaHHS) TUaroHay nepecekaroTces B Touke O, S,.p =
32 em?, S goe = 8 cm?. HaliiuTe MeHbIee OCHOBAHME TPATIELUH, ECITH OOJIBLIEE U3 HUX PABHO
10 cm.

KonTpoabHas padora Ned o teme «MeToa moaodus»
1 Bapuanr.

1). CpenHue TMHUM TPEYTOJIbHUKA OTHOCSTCS Kak 2 : 2 : 4, a HEpUMETp TPEyTrolbHUKA
paBeH 45 cm. Haliqure CTOpOHBI TPEYTrOJIbHUKA.

2). Menunansl Tpeyronsauka ABCriepecekatorcest B Touke O.Yepe3 Touky O npoBeeHa
npsimasi, mapasmiensHasi ctopore 4C u nepecekaroias ctoponsl AB u BC B Toukax E u
FcootBerctBenno. Haitnure EF, ecnu ctopona AC paBHa 15 cwm.

3). B mpsimoyromnsaoM Tpeyrombhuke ABC (£ C = 90°)AC = 5 cu, BC = 5+/3 cm.
Haiinure yron B u runotenysy AB.

4). B tpeyronsauke ABC LA =a, £C =4, cropona BC= 7 cm, BH —BbicoTa. Haliute
AH.

5).* B tpaneuunn ABCDnpoaomkennst 00KOBBIX CTOPOH NepecekatoTcs B Touke K, mpuiem
Touka B — cepenuna orpeska AK. Haiinure cymmy ocHoBaHuit Tpameuuu, eciu AD= 12
CM.

KonTpoabHas padora Ned o reme «MeToa moaoodus»

2 BapuaHT.
1). CTopoHbI TpeyrojJbHUKa OTHOCATCA Kak 4 : 5 : 6, a mepuMeTp TpeyroibHHKa,

00pa30BaHHOTO €r0 CPEIHUMH JTUHHUSIMH, paBeH 30 cu. Haligute cpennue mTuHIH
TpEyroJbHUKA.

2). Menuansl TpeyronbHuka MNKnepecekatores B Touke O. Uepes Touky O npoBeneHa
npsimasi, napamiensHas cropone MK u nepecekatoniast cropousl MNu NKB Toukax 4 u B
cootBeTcTBeHHO. Haitnure MK, ecnu niinHa otpe3ka AB paBHa 12 cMm.

3). B mpsimoyromnbaOM Tpeyroashuke PKT (£ T= 90°), PT = 7~/3 cm, KT= 1 cu. Haiimure
yroa K u runorenysy KP.

141



4). B tpeyronsauke ABC £/ A=a, 2 C = p, Beicota BH paBHa 4 cm. Haitgute AC.

5).* B tpaneuun MNKPnpoaomkennus 00KOBBIX CTOPOH MEPECEKAIOTCS B TOUKE E, MpudyemM
EK = KP. Haiinute pa3HOCTh OCHOBaHUH Tpanenuu, eciim NK = 7 cu.

KonTpoabHasi padora Ne 5 nmo teme «OKpyKHOCTB)
1 BapuanT.

1).AB u AC - oTpe3KH KacaTeJIbHbIX, IPOBEACHHbBIX K OKpY:KHOCTHpaauyca 9 cu. Haiigure
uiHbL 0Tpe3koB AC u AO, ecnu AB = 12 cwm.

2). Ilo pucynky wA4B : UBC=11:12.

Haumu: ~BCA, ZBAC. LTSN .
3). Xopxaet MNu PK niepeceka- \w
I0TCS B TOYKE £ TaK, 4To C

ME= 12 cm, NE= 3 cm,
PE = KE Haiinute PK.

4). * OxpyxHOCTb ¢ 1IeHTpoM O U paguycoM/ 6 cm omrcana okoio Tpeyroiabauka ABCrak,
gyto yros OABpagsen 30° yron OCBpasen 45° Haitnure ctoponsl AB u BC TpeyroibHUKA.

KourpoJsbHas padora Ne S o reme «OKpyKHOCTb»

2 BapMaHT.

1). MN u MK - oTpe3ku KacaTeIbHbIX, TPOBEJICHHBIX K OKPYKHOCTH pajnyca 5 cm.
Haiimnre MN u MK, eciiu MO = 13 cwm.

2). Ilo pucynky UAB: U AC=S5 : 3.
Haumu: ~BOC, 2 ABC.

WA
3). Xopast AB u CDnepeceka — \ﬂ

I0TCS B TOuke Frak, 4To C
AF=4 cm, BF= 16 cu, CF = DF. Haiigure CD.
4).* OxpyxHOCTH ¢ ieHTpoM O u paguycom/2 cm OmucaHa OKOJo

tpeyronbauka MNK Ttak, yto yrom MONpagen /20°, yron NOKpasen 90°. Haiigure
ctopoubl MNuNKTpeyronsauka
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Hrorosasi koHTpoibHas padora
Bapuanr 1

1. Haiinure miomaas paBHOOEAPEHHOTO TpEyroibHUKA co cTopoHamu 10cM, 10cm u 12

CM. B

2. Haitnure yron C, ecnu yron A = 62°.

3. B mapannenorpamme ase cTopoHsl 12 u 16 cM, a oquH U3
yrioB 150°. Haliiure nmiomans napamuieiorpaMmma.

4. B paBHOOeipeHHOM Tpanenuu 00koBasi ctopoHa paBHa 13 cM, ocHoBanus 10 cm u 20 cwm.

Haninure nnomans tpanemuu.

5. B tpeyronsauke ABC npsimast MN , mapannensnas cropone AC, genut cropony BC Ha

orpe3ku BN=15 cm u NC=5 cm, a ctopony AB Ha BM u AM. Haiinure mmuHy
orpeska MN, ecit AC=15 cwm.

HNToroBasi KOHTpPOJbLHAasE padora

Bapuanrt 2

1. B paBHOOeIpeHHOM TpeyrojbHUKE O0KOBasi CTOpOHA paBHa 13 cM, a BbICOTa,

MPOBEICHHAsA K OCHOBaHUIO, 5 cM. Haliure miomaap 3Toro TpeyrojibHUKA.

Haiinure yron A, ecimm yron C = 32°.

B mapannenorpamme ABCJ AB=8 cm, AJ[=10

cM, £BA/] =30°. HaiiguTe miomaib

napaJiesorpaMma. A c

4. B npsmoyronbsHOU Tpaneunn ABC/] GokoBas
ctopona paBHa AB=10 cwm, Oosbliiee ocHOBaHUE
AJl= 18 cm, £/] =45°. HaiiauTe miomanb
TpamneruH.

5. B tpeyronbauke ABC co ctoponamu AC=12 cm u AB=18 cMm npoBeneHa
npsmas MN, napannensnas AC, MN=9 cm. Haitnure BM.

no

B

w
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9 kiace

No Hazssanue

1 | KonrponsHas pabora Nel o reme «BekTopsi»

2 | KontponbHas padota Ne2 o teme «MeTo1 KOOpIUHATY

3 | Konrponbnas padota Ne3 mo teme «COOTHOLIECHHUSI MEXITYy CTOPOHAMH U yTIIaAMU
TpeyrosnbHuKa. CKalsipHOE MPOU3BEACHNUE BEKTOPOBY.

4 | KontponpHas padota Ne4 no teme «/[nrHa OKpyKHOCTH M IJIOIAAb KPYyTray

5 | KontponsHas pabora Ne 5 o reme «JIBrmkenue »

6 | UroroBas KoHTpoJIbHAs paboTa

KonTponbsHas padora Nel mo Teme «BekTopbi»

Bapuanr 1
1. ABCD - napamnenorpamm, AB =d, AD = b,K € BC,L € AD, BK:KC =

2:3,AL: LD = 3:2. Haiigute pa3nokeHHe BEKTOpa KL 1o HEKOJUIMHEAPHBIM BEKTOpaM
dnb.
2. Jlana tpanenus ABCD c¢ ocHoBanusimu AD=20 u BC=8, O -Touka nepecedenus

_— re=diN E— -
nuaroHaneii. Pasnoxwure Bexktop DO no Bekropam AD=a u AB = b.

3. Jluaronamu pom6a AC = a, BD = b. Touka K € BD u BK : KD =1 : 3. Haiinure

BEITUYHHY ]ﬁ|

4. B paBHOOeIpeHHOM Tpamneuuu ocTphlil yroa paseH 60°, 0okoBasi cTopoHa paBHa 12 cm,
6onbiee ocHoBaHue paBHO 30 cM. HaiinuTe cpeiHIO0 JTMHUIO TParennu.

5.* B npsmoyroasauke ABCD usBectro, uto AD=a, DC=b, O touka nepeceucHus
nuaronanen. Haitgure Benuuuny |E + DO — OB + oc + C—D)|

KonTponbsHas padora Nel no teme «BekTopbi»

Bapuanr 2

1. ABCD - napaienorpamm, AD =&, AB =b,K € BC,L € AD, BK:KC =
3:4,AL: LD = 4: 3. Haiinure pasiioxKeHue BEKTOpa KL 1o HEKOJUIMHEAPHBIM BEKTOpaM
dub.
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2. Jlana tpaneuns ABCD ¢ ocnoBanmsimu AD=15 u BC=10, O -Touka nepecedyeHus

o —_— —_— E— -
nuaronanei. Paznoxure Bekrop BO no Bektopam AD=a u AB = b.

3. Muaronamu pomb6a AC = a, BD = b. Touka K € AC u AK : KC = 2: 3. Haiigure

BEITMYUHY |ﬁ|

4. B paBHOOeIpeHHO# Tpamneuu ocTpbiii yroa paBeH 60°, 60koBast ctopoHa paBHa 10 cM,
MEHbIIEE OCHOBaHUE paBHO 14 cM. Halinure cpeHIO JTUHUIO Tpanelyu.

5. * B npsamoyronsauke ABCD usBectro, uto AB=a, BC=Db, O Touka nepeceuenus
nuaroHanen. Halinure Benuunny |ﬁ —BC+0D - 0B + D_)C|

KontponbHas padora Ne2 mo teme «MeToa KOOpAUHAT

Bapuanr 1

a—

[ S)

1. YCTaHOBUTE CBSI3b MEXKILY BEKTopaMu 7 = —383 + 39b u il = 3 ( f)) +

+(3d-35)

2. Bexropel M = 2d — 3b unl = 3d + 2b pa3snoxkeHsl 10 HEKOJUIMHEAPHBIM BEKTOPaM d

Wl

b. Paznoxure BEKTOPHI d ¥ b 110 BEKTOpaM 11 U 1.

3. UetblpexyroibHHUK MMeeT BepmuHbl ¢ koopauHatamu A (1;1), B (3;5), C (9;-1), D(7;-
5). Onpenenurte BUJ YETHIPEXYTOJIbHHUKA (C 0OOCHOBAHMEM) M HAWIUTE €Tr0 IUaroHalu.

4. HanumuiTe ypaBHEHUE OKPYKHOCTH C ieHTpoM B Touke C (-3;1), mpoxopsiie yepe3
Touky A4 (2;3).

5. * Tlpsmas | npoxoaut uepe3 Touku 4 (-3;1) u B (1;-7). Hanumure ypaBHEHUE IPSIMOT
m, poxosieit yepe3 Touky C(5;6) ¥ neprneHuKyIIpHOH MPIMOii |.

KontponbHas padora Ne2 mo teme «MeToa KOOpIUHAT

Bapuanr 2

a+

b) -

1. YcTaHOBUTE CBA3b MEXKIY BekTopamu i = —37d 4+ 10bu# = 5 (

—2(3d+3b)

ol w
Wl

'K —

2. Bextopsl M = 3d — 2b u 1l = 2d + 3b pasnoxkeHsl 10 HEKOJIMHEAPHBIM BEKTOPaM d

b. PazyioxuTe BEKTOPHI d U b 10 BEKTOpaM 11 U 1.
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3. UeThIpexyrojbHUK UMEET BepIIHHbI ¢ koopauHatamu A (-6;1), B (2;5), C (4;-1), D(-
4;-5). Onpeaenute BUJ Y€THIPEXYTroJibHUKA (C 000CHOBAaHHEM) M HAMJAUTE €ro JUaroHalH.

4. HamumuTe ypaBHEHHE OKPYKHOCTH C IIeHTpoM B Touke C (2;-3), mpoxosiieii uepes
touky 4 (-1;-2).

5.* Tlpsmas | npoxoaut uepe3 Touku A (2;-1) u B (-3;9). Hanumure ypaBHEeHHE IPSIMOT
m, poxojsieit yepe3 Touky C(3;10) u nepneHIuKyISIpHON psiMoi 1.

KonTponbHas padora Ne3 o reme «COOTHOIIEHHS MEKY CTOPOHAMU U YIIIAMU
TpeyrojapHuka. CKalsipHOE MPOU3BEIEHUE BEKTOPOBY.

Bapuanr 1

—

1. BbIumciIHTe CKAIPHOE IPOM3BEEHHE BEKTOPOB 11 = 3G — 2b n il = 2d + 5b, ecu
d{—3; 1}, b{2; —2}.

2. B tpeyronmbauke ABC £A = «, £B = 5, AB = c. Haiingure miomnanp TpeyrojbHAKA U
paanyc OKPY>KHOCTH, OTIMICAHHOW OKOJIO HETO.

3. B nmapamenorpamme ABCD paust croponst AB=4 cm, AD=5v/2 cm u yron £A = 45°.
Haiinure nuaronanu napasuienorpaMmma M ero Iiomab.

4. Haiinute KOOpAMHATH BekTOpa b, eciu |l_5 | = V136, b L d d{3; -5}, a yroa mexuy

R
BEKTOPOM b Y TIOJIOKUTETLHBIM HaIlPaBICHUEM OCH a0CIIHCC OCTPHIN.

5. * VYmpocrtute BbIpaXkeHue

sin3a + cos3a + 3sin?a - cosa + 3sina - cos?“ _
— 2sina - cosa.

sina + cosa

Kontponpsnas padora Ne3 o reme «COOTHOIIEHUS! MKy CTOPOHAMH H YTIaMH
TpeyronbHuka. CKaIpHOE TPOU3BEICHUE BEKTOPOBY.

Bapuanr 2

—_

1. BbIUACIHTE CKATAPHOE IPOU3BEICHHE BEKTOPOB 7 = 2d — 3b u 7t = 3d + 4b, eciu
a{-2;3},b{3;—1}.

2. B Tpeyronpauke ABC £A = a, £B = , BC = a. Haiigute miomaas TpeyroJbHUKA U
paanyc OKpYKHOCTH, OTIMCAHHOW OKOJIO HETO.
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3. B napamnenorpamme ABCD paus croponst AB=8 cm, AD=3v/3 cm 1 yron ZA = 60°.
Haitgure nuaronanu nmapayienorpaMmma U €ro rionais.

4. Haiinute KOOpaUHATH BEKTOpa 1_5, €CJIn |E | =117, B la,a{-3;2}a YTOJ MEXKY

BEKTOPOM b Y TIOJIO)KUTEITLHBIM HAIIPaBICHUEM OCH aOCIIHCC TYTIOH.
5. *YmpoctuTte BeIpaKeHHE

sinda — cos3a — 3sin®a - cosa + 3sina - cos*a

— 2sina - cosa — -
sina — cosa

KonTponsHas padora Ne4 o Teme «JljinHa OKpY>KHOCTH U TUIOMIAAb KPYTa
Bapuant 1

1. Tpu nocnenoBareabHblE CTOPOHBI YETHIPEXYTOJIbHUKA, OMIMCAHHOT'O OKOJIO OKPYKHOCTH,
oTHOcATCs Kak 3:4:5. [lepumMerp 3TOro yeTbipexyrojibHuKa paBeH 48 cm. Haiinure ninuHbl
€ro CTOPOH.

2. OKOJI0 IPaBUJILHOTO IIECTUYTOIFHUKA OIHCaHa OKPYKHOCTh U B HETO BIIMCaHA
OKpY>KHOCTb. JliHa O0JIbIIEeH OKPYKHOCTH paBHa 47, HaiiauTe muiomaas Koiabla u
TJIOIIAb ECTUYTOJIbHUKA.

3. Xopaa OkpyXHOCTH paBHa 5v2 u cTsrusaer ayry B 90°. Haiiaure JInHy 1yTH U
IJIOMAaAb COOTBETCTBYIOIIETO CEKTOPA.

4, Haﬁ,Z[PITe paanyc CEKTOpa, €CJIU IIoIMaab COOTBECTCTBYIOIICIO CETMCHTA paBHA
8
ETL’ — 4\/§

5. *B TpeyroiapHUK BIIMCaHA OKPYXKHOCTH paauyca 3 cMm. Haliqute nmuHbI CTOpOH
TPEYroibHUKA, €CIIM OJHA U3 HUX Pa3/ieieHa TOUKOW KacaHusl Ha OTPE3KH IJIMHON 4 cM U 3
CM.

Kontponrsnas pabora Ne4 no teme «/liMHa OKpy>KHOCTH U TIOIIAAb KPyTray
Bapuanr 2

1. Tpu nocnenoBareabHble CTOPOHBI YETHIPEXYTOJIbHUKA, OMIMCAHHOT'O OKOJIO OKPYKHOCTH,
oTHOcATCS Kak 4:5:6. [1lepumerp aToro uersipexyroibpauka paBeH 80 cm. Haiinure ninuHbl
€ro CTOPOH.
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2. OK0J10 IPABUJILHOT'O TPEYTrOJIbHUKA OMKMCAHA OKPY>KHOCTb U B HETO BIMCaHa
OKPYKHOCTb. JIMHA MEHbIIEH OKPYKHOCTH paBHa 8m. Haliqure miomans KojabLa u
IUIOLIAlb TPEYTOJIbHUKA.

3. Xopa OKpyKHOCTHU paBHa 6 u cTsruBaet ayry B 60°. Haliaure niuHy AyTH U IJI01a5b
COOTBETCTBYIOLIETO CEKTOPA.

4. HaiimuTe paguyc ceKTopa, €CiIu IUIOIIalb COOTBETCTBYIONIETO CErMEHTA paBHA
3T — 9.

5.* B TpeyroiapHUK BIMCAaHA OKPYKHOCTh paauyca 4 cMm. Haliqute nnuHbl CTOpOH
TPEYTOJIbHUKA, €CIIM OJIHA U3 HUX Pa3ZeiieHa TOUYKON KacaHUs Ha OTPE3KH IJIMHOM 4 cM U 5

CM.
Kontponsnas padora Ne 5 mo Teme «JIBuxeHue »
Bapuanr 1
1. Touka A (-2;3) cuMMeTpHUYHA TOYKE A1 (6;-9) otHOCHTENBHO TOUKH B. Haiimute

KOOpAHWHATBI TOUYKH B.

2. Jlan tpeyronsuuk ABC ¢ Bepmmnamu 4(2;1), B(-6;1), C(-1;5). Tpeyronapauk A1B1C1
CUMMETpUYEH TPEYroibHUKY ABC OTHOCUTEIBHO NPSIMOii, 3aJaHHOI ypaBHEHUEM x=1.
Haitaute koopaunartsl BepmuH A1, Bi, Ci.

3. Haiiaure BEKTOp @ MapauIebHOTO MEPEHOCA, IPH KOTOPOM NpsiMast y=3x-2 MEPEXONT B
npsamyio y=3x+4, a npsamas 3x+2y=2 nepexoaut B npsamymo 6x+4y=3.

4. B pesynbrare noBopoTa BOKpyr Touku B(1;2) Ha 60° mpoTUB 4acOBOM CTPENIKH TOUYKA
A(4;2) nepemuina B Touky A1. Haliiute KoopAMHATHI 3TON TOUKH.

5.* Ilpsamast m 3anana ypasHeHueM 3x+2y-5=0. [Ipsimas N cuMMeTprU4Ha IpsAMOI M
OTHOCHUTEJIBHO TOUKH B(2;3). Hanumnre ypaBHeHHE PSAMOI N.

KonTponbHas padora Ne 5 o teme «JIBuxxeHue»
Bapuanr 2

1. Touka A (-3;1) cuMMeTpHUYHA TOUKE A1(9;-5) otHOCHTENBHO TOUKH B. Haiimure
KOOPJMHATBI TOUKHU B.

2. Jlan tpeyronsuuk ABC ¢ Bepmmnamu  A(-4;5), B(1;5), C(-3;-1). Tpeyroabauk A1B1C1
CUMMETPHYEH TPEyroabHUKY ABC OTHOCHTEIBHO MPSIMOM, 3aJaHHON ypaBHCHHEM y=1.
Haiinure koopauHatel BepiuH A1, Bi, C1.
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3. Haiinure BEeKTOp @ mapasuiebHOTO IIEPEHOCa, IPU KOTOPOM MpsAMast y=2x-1 1epexoauT B
npsamyto y=2x+3, a npsimas 2x+3y=1 nepexoauT B mpsamyto 4x+6y=>5.

4. B pesynbrare noBopoTa BOKpYr ToukH B(2;1) Ha 30° mpoTUB 4acOBOM CTPEJIKU TOUKA
A(6;1) mepemina B Touky A1. Haliiute KoopaAMHATHI 3TOH TOUKH.

5.* Ilpsmas m 3amana ypaBHeHuem 2x+3y-7=0. IIpsimas N cuMMeTpudYHA MPSMOW M
oTHOcUTeIbHO Touku B(3;2). Hanmmmre ypaBHEeHHE IPSIMOIA N.

HToroBas KOHTposIbHAs paboTa

Bapuant 1

1. B paBHOGEIPEHHEIH TPEyroabHUK ¢ ocHOBaHHeM 10 cM i GOKOBOI CTOPOHOI 5v2 cM
BIIMCAH KBaJpaT TakK, YTO JIBE €ro BEPIINHBI JIEKAT HA OCHOBAHMH, a IPYTHe JIBE BEPLINHbI
— Ha O0KOBBIX cTopoHax. Haiinute ctopoHy KBagpara.

2. HaiiguTe miomaab Kpyra, BMIUCAHHOTO B pOMO C JWMaroHaJsIMH, paBHBIMH 12 cM 1 16
CM.

3. Haiinure nuny meaunansl BM tpeyronbauka ABC, eciiv KOOPIAWHATHI BEPITUH
tpeyronbuuka A4 (2;5), B (0;0), C(4;3).

4. Touka M sBnsieTcst cepeHoN 60koBoU cTOpoHbI 4B Tpanenuun ABCD. Haligute
TJI0IIA b TPaneluu, eciu rmiomanas Tpeyroabauka MCD paBna 28 cMm2.

5. OkpyxHOCTb paaunyca 2 cM, HeHTp O KOTOpoH JeKUT Ha runorenyse 4C
MPSAIMOYTOJIBHOTO TpeyronbHuka ABC, kacaercs ero kareros. Haiinure mmomans

tpeyronbunka ABC, ecn OA=5 cwm.

HToroBas KOHTpoOIbHAs paboTa

Bapuanr 2

1. B paBHOGEIPEHHEI TPEyroIbHUK C OCHOBaHHEM 14 cM i 60KOBOIl cTOpoHO# 7v2 cM
BITMCAH KBaApaT TaK, YTO JIBE €ro BEPIINHBI JIEKAT HA OCHOBAHHH, a IPYTHE JIBE BEPUIMHBI
— Ha OOKOBBIX cTopoHax. Haiinure cTopoHy KBajapara.

2. Haiigure muomans Kpyra, BIUCAHHOTO B poMO ¢ IMaroHaxsiMu, paBHbBIME 16 cM 1 30
CM.

3. Haiinure nmuny meauansl CP Tpeyronbanka ABC, eciii KOOPAWHATHI BEPIIUH
tpeyronbuuka A (-3;-2), B (-13;14), C(0;0).
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4, Touka M sBnsieTcs cepeauHoit 6okoBoit ctopoHbl AB Tpanenuu ABCD. Halinurte
miomans Tpeyronsauka MCD, eciu miomans Tpanenuu pasHa 38 cm?.

5. OkpyxHOCTH paanyca 3 cM, IieHTp O KOTOPOM JISKHUT Ha TUIOTeHY3e A C IPSIMOYTOJIBHOTO
TpeyronbHuka ABC, xacaetcs ero karetoB. Haliaurte mnomans tpeyroinbuuka ABC, ecnu
0OA=v10 cm.
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MYHUIIUIIAJIBHOE BIOJXKETHOE OBIIEOBPA3ZOBATEJIBHOE YUYPEXJIEHUE T'OPOJA UPKYTCKA
CPEJHSSI OBHIEOBPA3OBATEJ/IBHASA HIKOJIA C YIJIYBJIEHHBIM U3YYEHUEM OT/JAEJIBHBIX ITIPEJMETOB Nel9
(MBOY r. Hpkytcka COLI Nel9)

VYTBepxkaeHa kak cocraBHasg yactb OOII OO0
npukazom aupekropa MbOY r. Upkyrcka COIL Ne 19
01-10-129 ot 30.08.2023r.

Pabouas nporpamma
yueOHOTro Kypca «BepoiTHOCTb M CTATHCTHKAY,
BXOJSIIETO B 00513aTENbHYIO YaCTh
yuebHoro miana OO0 MBOY r. Upkyrcka COLI Ne 19

[IpenmertHas obnacts: MaTemaTuka u uHGOpMaTHUKa

Cpok peanu3zanuu nporpaMmmsl: 3 roja

Cocraurens nporpammsl. Touaesa C.C,
YYHUTENIb MATEMATUKU
MBOY r. Upkyrcka COLI Ne 19
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[Iporpamma pa3paboTaHa B COOTBETCTBUUM C TpeOoBaHusiMu DenepanbHOro
rOCy/IapCTBEHHOTO 00pa30BaTENbHOIO CTaHJApTa OCHOBHOTO 00IIero oOpa3oBaHUS,
®denepanbHON 00pa30BaTEIBLHON MPOrpaMMO OCHOBHOTO 00IIer0o 0Opa3oBaHus, C YUYETOM
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHSI OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO
obmero ob6pazoBanuss MbBOYVY r. HUpkyrcka COILl ¢ yroyOneHHBIM H3y4eHHEM OTACIbHBIX
npeameToB Ne 19.

Mecto npeaMera B y4eOHOM ILIaHe: Y4eOHBIH Kypc 00s3aTeNbHOW 4YacTH y4eOHOTO
IUIaHa.

IIpenmerHas o6a1acTh: MaTtemaTika u nHGoOpMaTHUKa

YpoBeHb MOATOTOBKH y4alIuXcsi: 0a30BbIi

B coBpemeHHOM 1P POBOM MUPE BEPOSITHOCT M CTATUCTUKA IPUOOPETAIOT BCE OOJIBIIYIO
3HAYMMOCTh KaK C TOYKM 3pPEHHUS TPAKTHYCCKUX TMPIJIOKEHUH, TaKk W HMX pOJU B
oOpa3oBaHuU, HEOOXOJUMOM KaXJaoMy 4enoBeKy. Bospacraer uuncio mnpodeccuit, mnpu
OBJIaJICHUU KOTOPBIMU TpeOyeTcst Xxopoias 0a30Basi MOJTOTOBKA B 00JIaCTH BEPOSITHOCTU U
CTaTHCTHUKH, TaKas MOJTOTOBKA BakKHA IS MPOJODKEHHS 00pa30BaHUS W JUIS yCIICUTHOM
npodeccuoHanbHONU Kapbephl.

Kaxxnplii 4enmoBeK MOCTOSHHO MPHUHUMAET pPEIICHHsS Ha OCHOBE HMEIOIIUXCS Y HETro
JTaHHBIX. A J1711 000CHOBAHHOTO MPHUHSTHUS PEIICHHS B YCIOBUSX HEJOCTATKA WM M30BITKA
nHpopManu HEOOXOJWMO B TOM YHCJIE XOpPOIIO CHOPMUPOBAHHOE BEPOSITHOCTHOE U
CTaTUCTHYECKOE MBIIIJICHHE.

NMeHnHO mMOATOMY OCTPO BCTaja HEOOXOAUMOCTH CHOPMHPOBATH y OO0YyYarOUIUXCS
(YHKIMOHAIBHYIO TPaMOTHOCTb, BKJIIOYAIOIIYI0 B ce0S B KauecTBE HEOTHEMIIEMOIl
COCTABIISIONICH YMEHHE BOCIPHHHMATh M KPUTHUECKH aHAIM3UPOBATh WH(POPMAIIHIO,
MPEICTABICHHYIO B DPA3JIMYHBIX (POpPMax, MOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHUX
pearbHBIX NPOIECCOB W 3aBHCUMOCTEH, MPOU3BOAMTH MPOCTEHIINE BEPOSTHOCTHBIC
PacU€ThL.

3HaKOMCTBO B Y4e€OHOM Kypce C OCHOBHBIMH TpPUHIMIIAMHA cOopa, aHaim3a W
MIPEICTAaBICHUS JAaHHBIX U3 Pa3IUYHbIX c(ep KU3HU OOIEeCTBa U rOCYAapcTBa MPHOOIIAET
o0yyarommxcsi K o0IIecTBeHHBIM HHTepecaM. V3ydueHne oCHOB KOMOWHATOPUKHU Pa3BUBACT
HaBBIKM OpraHU3aIiy nepedopa u moAc4éra yrcia BApuaHTOB, B TOM YUCIIE B MIPUKIATHBIX
3aadax. 3HAKOMCTBO C OCHOBaMH T€OpHHU rpadoB co3AaEéT MaTeMaTHUECKUI (PyHIaMEHT JIJIs
dbopMupoBaHUST KOMIETEHIIMN B 001MacT MHGOpMATUKH W HUQPPOBBIX TexHojoruid. [Ipu
W3YYCHUU CTATHCTUKA M BEPOSTHOCTH OOOTAIIAIOTCA TMPEACTABICHHUS OOYYaIOUIMXCS O
COBPEMEHHOH KapTHHE MUPA U METOJIaX €r0 UCCIEIOBAHUS, POPMHUPYETCS TOHUMAHUE POJIH
CTaTUCTHKHU KaK HCTOYHHKA COIMAILHO 3HAUMMOM MH(OPMALIMU U 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSATHOCTHOTO MBIIIJICHHUS.

B cooTBeTcTBMM € NaHHBIMH [ENSIMH B CTPYKType MpOrpaMMbl Y4eOHOTO Kypca
«BeposITHOCTh M CTaTHCTHKA» OCHOBHOTO 00MIIEro oOpa3oBaHMS BBIACIEHBI CIEAYIOIIHE
coaepxarenbHo-MeToanueckue JmHuM: «lIpencraBneHne MJaHHBIX M OMHUcCaTeIbHAS
CTaTUCTHKA», «BeposTHOCTH», «DIEMEHTHI KOMOWHATOPHKW», «BBeneHWe B TEOPHIO
rpadoBy.

Conepxxanue nuaun «lIpencraBieHne JaHHBIX M OMMCATENbHAS CTATUCTHKA» CIYKUT
OCHOBOW i (OpPMUPOBAaHUS HAaBBIKOB pabOTBl ¢ wuH(pOpManueil: OT YTeHUs W
UHTEpIIpeTaly uH(OpMaIy, MpeAcTaBIeHHON B Tabluax, Ha AuarpaMmmax u rpadukax,
10 cOopa, TpeACTaBICHHWS M aHadu3a JaHHBIX C HCIOJB30BAHUEM CTATUCTHYECKUX
XapaKTEepUCTUK CPEIHUX W paccenBanusi. Paboras ¢ naHHbIMH, OOydaromiuecss ydaTcs
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CUMTHIBATh U MHTEPIPETUPOBATH JAHHBIEC, BBIABUTIATh, ApIYMEHTUPOBATh U KPUTUKOBATH
OpOCTEHIINE TUIIOTE3bl, PAa3MBIIUIATh HajJ (PaKTOpaMH, BBI3bIBAIOIIMMHU U3MEHUYUBOCTb, U
OLICHMBATh UX BIMSHUE HA pacCMaTPUBAEMble BETMUMHBI U MPOLECCHI.

VHTYUTUBHOE  NPEACTABICHHUE O  CIy4alHOM  WM3MEHYMBOCTH,  HCCIICIOBAaHHE
3aKOHOMEPHOCTEH W TEHACHLIMHW CTAHOBUTCS MOTHBHUPYIOLIEH OCHOBOM Il W3Yy4YEHUS
TEOpUU BEPOATHOCTEH. Boiblioe 3Hau€HHWE MMEIOT MPAKTUYECKUE 3aJaHusl, B YACTHOCTH
OTIBITHI C KJIACCUYECKUMU BEPOATHOCTHBIMUA MOJAEIISIMHU.

[ToHATHE BEpOATHOCTU BBOAMTCSA Kak Mepa INpaBaonoaolus ciydaiHoro coositus. Ilpu
U3y4yeHUH Y4eOHOro Kypca oOydaromuecs 3HAKOMSTCS € HNPOCTEHIIMMH METOJaMu
BBIUMCIIEHUSI BEPOSATHOCTEM B CIy4allHBIX JKCIEPUMEHTaX C PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMH HCXOJIaMHU, BEPOSTHOCTHBIMU 3aKOHAMH, IO3BOJIAIOIIMMH CTaBUTh U
pemaTh Oojee ClOXHBIE 3a7aud. B y4eOHBIH Kypc BXOAAT HayaJlbHbIE IPEICTABICHUS O
CIIy4aiHbIX BEJIMYMHAX U UX YHCIOBBIX XapaKTEPUCTHKAX.

B pamkax yueOHOro Kypca OCyIIECTBIISIETCS 3HAKOMCTBO 00y4YaroIuXcsl ¢ MHOKECTBAMHU
Y OCHOBHBIMH ONEpalsIMH HaJl MHOKECTBAMH, PACCMATPHUBAIOTCS MPUMEPHI IPUMEHEHHUS
JUIS pelIeHNs 3a/1a4, a TAK)Ke MCIIOJIb30BAaHUS B IPYTHX MaTeMaTHUECKUX Kypcax U y4eOHbIX
MpeIMeTax.

B 7-9 knaccax nzy4aercs yueOHbIN Kypc « BeposITHOCTb U CTaTUCTUKA», B KOTOPBIN BXOJST
paznensl: «lIpencraBieHre JaHHBIX M OIMCATENbHAsl CTATUCTUKA», «BeposTHOCTHY,
«2ONeMeHTbl KOMOMHATOPUKNY, «BBeneHne B Teopuio rpadosy.

HporpaMMa pacCcuuTaHa Ha CJICAYIOMICC KOJIUYICCTBO YaCOB:

7 8 9
KJIacC | KJIacc | KJiacc
Kon-Bo yueOHBIX HEleNb 34 34 34
Koma-Bo yacoB B HeAeO 1 1 1
KonuyecTBO 4acoB B roj 34 34 34
HUTOTI'O: 102 nHexean, 102 yaca

Jns peanuzanuy mporpaMMbl UCTIOIB3YIOTCS YUYC€OHUKH, TOMYIIEHHBIE K UCIIOJIH30BAHUIO
MIPH peasi3alii UMEIOIUX TOCYIapCTBEHHYIO aKKpeAUTAIINI0 00pa30BaTeIbHBIX IPOTPaMM
HAYaJIbHOTO 00IIIero, OCHOBHOT'O OOIIET0, CPEeTHETO 00IIero 00pa3oBaHMs OpraHU3aAIUSIMHU,
OCYIIECTBIAIONIMMU 00pPa30BaTEIbHYIO JEATeIbHOCTh, MPUKAa30M MUHIPOCBEIIEHUS OT

21.09.2022 Ne 858:

- Marematuka. BeposTHOCTB U cTaTHCTHKA: 7—9-€ Ki1acchl: 0a30BbIN YPOBEHB: YUCOHUK: B 2
qactsx, 7-9 knaccel/ Beiconkuii U.P., Slmenko WU.B.; mox pen. SAmenko WU.B., AkiinonepHoe
obmectBo «M3nmarenscTBo "IIpocBemeHuey

Ilnanupyembie pe3yJbTaThbl OCBOCHHUS Kypca

JINYHOCTHBIE pe3yJIbTAThI

JInyHOCTHBIEC Ppe3yabTaThl OCBOEHHUS IporpaMmbl ydeOHOro kypca «BeposTHOCTh U
CTaTHCTHUKA» XapaKTEPU3YIOTCSI:
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1) narpuoTHYecKkoe BOCIIUTAHME:

MpOSIBJICHMEM HHTEpeca K TMPOIUIOMY U HACTOAMIEMY POCCHMCKOW MaTeMaTHKH,
[ICHHOCTHBIM OTHOILIEHHEM K JOCTIDKEHHSIM DPOCCHHCKMX MAaTEMaTHKOB U POCCHUICKON
MaTeMaTU4eCKOM IIKOJIBI, K HCIIOJNIb30BAaHUIO 3THX JOCTIKEHHH B JAPYIHX HayKax |
MPUKIAIHbBIX chepax;

2) IpakKIaHCKO€ U TYXOBHO-HPABCTBCHHO€ BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJIHEHHUIO OOS3aHHOCTEN TpaKJIaHWHA M pealu3aluud €ro Ipas,
Ipe/ICTaBJICHUEM O MaTEMaTHYECKUX OCHOBaxX ()YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD,
SBJICHUH, TIPOLIEAYP TPaKIaHCKOTr0 0011ecTBa (HarpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXJCHHMIO DJTUYECKHUX MPOOJIEM, CBSA3aHHBIX C MPAKTUYECKUM HPUMEHEHHEM
JOCTUKEHUN HAyKd, OCO3HAHHUEM BaXKHOCTH MOPAIBHO-3TUYECKUX MPHUHIMIIOB B
JeSITEIIbBHOCTH YYEHOT0;

3) TpyAOBOE BOCIUTAHHE:

YCTAaHOBKOW Ha aKTHBHOE y4YacTHUE B PEIICHUW TMPAKTHYECKUX 3a7ad MaTeMaTHYECKON
HAIPABJICHHOCTH, OCO3HAHUEM BAaYKHOCTH MAaTEMaTHYECKOTO0 0O0pa30BaHMS HA MPOTSIKEHUU
BCEH JKU3HHU TS YCIICITHON MPOPECCHOHAIBHOM NEATSILHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHUH, OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHUEM HHIUBUAYAJIBHOH TpPacKTOPUH
o0pa3oBaHUsl M JKU3HCHHBIX IUIAHOB C YYE€TOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX
MOTpeOHOCTEH;

4) hcTeTHYECKOE BOCIIMTAHHUE:

CIOCOOHOCTBIO K 3SMOLMOHAIBHOMY M O3CTETHMYECKOMY BOCIPHATHIO MaTEeMaTHYECKUX
OOBEKTOB, 3a/ay, pEUIeHUH, pacCyXIeHUil, YMEHUIO0 BHJETh MaTeMaTUYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI' 0 MO3HAHMSL:

OpUEHTalMell B JIeATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4yHBIX MNpeJCTaBICHHI 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeJOBEeKa, MPHUPOAbI U OOIIecTBa, NOHUMaHHEM
MaTEeMaTUYEeCKOM HAyKU KakK c(epbl YEIOBEUECKOM NeATeIbHOCTH, 3TANOB €€ Pa3BUTHUS U
3HQUMMOCTH JUIsl Ppa3BUTHA LMBWIM3ALWH, OBJIAJCHUEM S3BIKOM MAaTEMAaTHUKA U
MaTeMaTU4ECKON KYJIbTYpOH KaK CPEICTBOM ITO3HAHMS MHpPA, OBIAJCHUEM IPOCTECHIIUMU
HaBBIKAMU UCCIIEN0BATEIbCKON AEATEIbHOCTH;

6) ¢pusuyeckoe BocnuTaHue, (GOPMUPOBAHHE KYJIbTYPbI 310POBbSI H IMOLMOHAJIBLHOI0
0s1aromosiyums:

TOTOBHOCTBIO IPUMEHSATh MaTEMAaTUUECKUE 3HAHUS B MHTEPECaX CBOETO 3/I0POBBS, BEACHUS
3I0pOBOTO 00pa3za KHU3HU (3I0pOBOE TMUTAHUE, COAIAHCUPOBAHHBIA PEXKUM 3aHITHH U
OTZIbIXa, peryisipHas (GU3ndeckass akTUBHOCTB), CHOPMHUPOBAHHOCTHIO HaBhIKa pedIeKCHH,
PU3HAHUEM CBOETO MpaBa Ha OLIMOKY M TaKOTO e MpaBa IPYyroro 4yejoBeKa;

7) 3KOJI0THYECKOe BOCTIMTAHHE:
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OpHCHTAallMeH Ha MPUMEHEHHE MAaTEeMAaTHYeCKUX 3HAHWUW Ui PEIleHUs 3ajad B 0O0JacTH
COXPaHHOCTH OKpPYXKAroIIel Cpelbl, TUIAHUPOBAHUS MOCTYIIKOB M OIICHKH MX BO3MOYKHBIX
MOCTEACTBUN Ui OKPYXAlOMIed Ccpeabl, OCO3HAaHWEM TIJI00AJbHOTO  XapakTepa
HKOJIOTUIECKHUX MPOOIEM U yTeH X PELICHHS;

8) aganTamusi K M3MEHSAIOLIHMCS YCJIOBUAM COIHATbLHOI U MPUPOIHOI cpeabl:

TOTOBHOCTBIO K JE€HUCTBHUAM B YCIOBHUAX HEOIPEIEICHHOCTH, IOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4€pe3 NPAKTUYECKYIO JEATEIBHOCTh, B TOM YHCIIE YMEHUE YUYUTHCA Y
OpYTUX JIIOJed, MpUOOpeTaTb B COBMECTHOM JESATENbHOCTHM HOBBIE 3HAHHS, HABBIKM U
KOMIIETCHIIMY U3 OIIbITA APYIHUX;

HEO0OXOJIMMOCTBIO B (DOPMUPOBAHUN HOBBIX 3HAHUW, B TOM YHCIe (POPMYIHUPOBATh UIEH,
MOHSTHS, TUTIOTE3bl 00 00BEKTAX U SIBJICHUSIX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh
neQUIUTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IUIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30OB, TPEOYIOMIHUI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHUS U ACHCTBUS,
(dbopMynHpOBaTh U OLIEHUBATH PUCKU U TIOCTEACTBUS, JOPMUPOBATH OIIBIT.

MeTtanpeaMeTHbIe pe3yJibTaThl
Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe el CTBHS
ba3oBbie Jlornuyeckue aeicTBUsA:

e BBIBIATH M XapaKTEPHU30BaTh CYNICCTBEHHBIC MPH3HAKM MaTEMaTHYECKHX
OOBEKTOB, TIOHATHI, OTHOIIEHUH MEXAYy MOHATHUAMH, (HOPMYIUPOBATH
OTIpe/ieICHHs TTOHITHIA, YCTaHABINBATH CYIIECTBEHHBIN MPU3HAK KiIaccu(ukammy,
OCHOBaHWMsI ISt 0000IIIEHUS ¥ CPABHEHUS, KPUTEPUH MTPOBOAMMOTO aHATN3a;

e BOCIPHUHUMATh, POPMYIHPOBATH U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIbHBIC
U OTpHULIATENIbHBIE, €IMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHEIE,

e BBIBIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U TPOTHBOPEYHS B
dakTax, TaHHBIX, HAOMIOJCHHSIX W YTBEPKACHUSX, IMpeniaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

e JIENaTh BBIBOJIBI C HCTIOJIE30BAHNEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIOUCHHH, YMO3aKITIOUSHHH 10 aHATIOTHH;

e pa3bupaTh [OKa3aTENbCTBA MAaTEMaTHUYECKUX YTBEpXKAECHUH (IpsIMbIE U OT
OPOTHBHOIO), MPOBOAUTH  CAMOCTOSTENBHO  HECIOXKHBIE  JIOKA3aTeNIbCTBA
MaTeMaTHYeCKHX (aKTOB, BBICTPAMBATH apTyMEHTAIIMIO, TIPUBOANUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;

e BBIOMpATH CHOCOO pemeHus: yueOHOH 3ajaun (CpaBHHUBATh HECKOJIBKO BapHAHTOB
pemieHusi, BBIOMpaTh HauOoNee TOAXOMAINIMA C YYeTOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBrle ucciieqoBarTe/ibCKUe TeiCTBUA .
e HCHOJIB30BATH BOMNPOCHl KAK MCCIEAOBATEIbCKHUM HMHCTPYMEHT IO3HAHUA,

dopmynHpoBaTh  BONPOCH,,  (UKCHPYIOIIME  MPOTUBOpEYHE,  MpoOIeMy,
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CaMOCTOSITEIbHO YCTAaHABJIMBAaTh HMCKOMOE M JaHHOE, (DOPMHPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO TO3UIUIO, MHCHUE;

e TIPOBOJHTH IO CAMOCTOSTEIILHO COCTaBICHHOMY IUIAHY HECIIOKHBIN SKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEOBAHNE 0 YCTAHOBIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXIY COOOI;

e CaMOCTOSITENILHO (OpMYTUPOBaTh OOOOIIEHUST W BBIBOJBI MO pe3yJbTaTaMm
MPOBEJICHHOTO  HAONIONCHUS, HWCCIEAOBAaHMS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3YJIbTATOB, BHIBOJIOB U 000OIICHUI;

e TIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpoIecca, a TaKKe BBIIBUTATH
MIPEIITOJIOKECHHS O €70 PAa3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanmeii:

e BBIBISITH  HEJAOCTATOYHOCTH M M30BITOYHOCTH  HMHGOpPMALUM,  JAHHBIX,
HEOOXOAUMBIX JJISl peLIeHUs 3a]1auH;

o BBIOMpaTh,  aHAJIM3UPOBAaTh, CUCTEMATU3UPOBaTh WM  HHTEPIPETUPOBATH
MH(OPMALINIO Pa3IMYHBIX BUIOB U (POPM MpeCTaBICHMUS;

o BbIOMpaTh (popMy MpejacTaBiIeHUs HHPOPMALMM U WIUIIOCTPUPOBATH pPElIacMble
3aJ]auu CXeMaMHu, JuarpaMMaMy, MTHON TpauKoi 1 ©X KOMOMHAIUSMUY;

e OLIEHMBATh HA/EKHOCTh MH(MOpPMALMKM N0 KPUTEPUSIM, HPEIIOKEHHBIM yUUTEIEM
WK c(POPMYITUPOBAHHBIM CAMOCTOSATENBHO.

KoMMmyHHKaTHBHBIE YHUBeEpPCaIbHbIE YUeOHbIe JeiCTBHA:

e BOCHPUHUMATh M (OPMYIUPOBATH CYXKJIECHUS B COOTBETCTBHUH C YCIOBUSMHU U
LEJISIMU OOIIEHMSI, SICHO, TOYHO, IPaMOTHO BBIPaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U THMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10 XOJy pEUICHHs 3aaauu,
KOMMEHTHPOBATh MOJYyYCHHBIN pe3yNbTaT;

B XO0J€ OOCYXJIEHHUs 3a/JaBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOW TEMBI,

npoOnemMbl, pemaeMol 3aqadd, BBICKA3bIBATH WACH, HAIlCIEHHbIE Ha TIOWCK

pEIIeHus, COMOCTABISITh CBOM CYXACHUS C CYXKICHUSMH APYTUX yYaCTHHUKOB
nyanora, OOHapyXHUBaTh pa3jMyUe U CXOJACTBO MO3ULUH, B KOPPEKTHOW (opme

(bopMyIHpOBaTh pa3HOIIACHS, CBOU BO3PAKEHHUS;

o TMPEACTABIATH PE3yAbTaThl PEHICHHUS 3aladyd, HSKCIEPUMEHTa, WCCIICTOBAHMNSA,
IPOEKTa, CaMOCTOSITENIbHO BHIOMpaTh (OpMAT BBICTYIUIEHHS C YYETOM 3aaady
NPE3eHTAMN 1 OCOOCHHOCTEN ayIuTOPHH;

e TOHMMATH M UCTIOJIB30BATh MPEUMYIIIECTBA KOMAaHHON U HHIUBUAYATBHON pPabOThI
NIPU PEIICHUH YYeOHBIX MaTEeMaTHUECKUX 3a/1a4;

e MPUHUMATH LEJNb COBMECTHOM JACATEIbHOCTH, IUIAHHUPOBATh OPraHU3AINI0
COBMECTHOW pPabOThI, paclpenesisiTh BUIAbI padOT, JTOTOBAapUBATHCSA, OOCYXKIATh
MPOIIECC U pe3yJbTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKUX JIFO/ICH;

e yYacTBOBaThb B TPYHNNOBHIX (opmax paboTsl (0OCyKAeHHS, OOMEH MHEHHSIMH,
MO3TOBBIE€ IITYPMBI U JIp.), BBIIOJHATH CBOIO YacTh pabOTHI M KOOPAMHUPOBATH
CBOM JICUCTBUS C IPYTUMH WICHAMH KOMaH]Ibl, OIIEHUBATh KAYECTBO CBOETO BKJIaIa
B OOmMiA TPOAYKT 1O KPHUTEPHUSIM, C()OPMYIUPOBAHHBIM Y4aCTHUKAMHU
B3aIMOJIENCTBHUS.

PeI‘yJIHTI/lBHLIe YuuBepcajabHbIC y‘leﬁﬂble JeicTBUA
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CaMoopraHmaunﬂ:

e CaMOCTOSITEILHO COCTAaBIIATH IUJIaH, aAJITOPUTM PEIICHUs 3a1ayu (WU €ro 4acTh),
BBIOMpATh CMOCOO pEHIeHHs] C Y4eTOM HMEIOIIUXCS PEeCypCcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBaTh WU KOPPEKTHPOBATH BApHAHTHI PEUICHUI C
y4€TOM HOBOW MH(OpMAITUH.

CaMOKOHTpOJ'lb, 3MOIII/IOHaJIBHblﬁ HHTEJ/JICKT:

e BIAACTH CIOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJIS IIpoLecca U pe3yibTara
pelIeHusl MaTeMaTH4ecKol 3a1a4u;

e TMpEABUJETh TPYAHOCTH, KOTOpPHIE MOT'YT BO3HUKHYTh IIpU pEIIEHUH 3ajaud,
BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HalJEHHBIX OIIMOOK, BBISIBIEHHBIX TPYAHOCTEH;

e OICHMBATh COOTBETCTBHE pe3yjbTaTa JEsITEIbHOCTH TIIOCTABIEHHOW WEIU U
YCIIOBUSIM, OOBACHATH NPUYMHBI JOCTUKEHHUS WIM HEJOCTUKEHUS LIETN, HAXOIUTh
OIIMOKY, 1aBaTh OILIEHKY MPUOOPETEHHOMY OTIBITY.

IIpeamMeTHbIe pe3yJabTaThI
7-i KJ1ace

K koniy oOydenuss B 7-M KJjacce OOydYarOUIUHCSA TOJYYHUT CIEAYIOIIUE MPEIMETHbBIC
pe3yabTaThI:

Uutate uHpOpMALMIO, MPEJACTABICHHYIO B TaONMWIlaX, Ha JIMarpamMMmax, MpeACTaBiIsATh
JTaHHBIE B BUJIE Ta0JIUII, CTPOUTH JUArpamMMbl (CTOJOMKOBBIE (CTOI0UATHIE) M KPYTOBBIE) 11O
MacCHBaM 3HAYCHMH.

OnuceiBaTh M HWHTEPIPETUPOBATH PCATbHBIC YHCIIOBBIC JaHHBIC, NPEJCTABICHHBIC B
TabyinIax, Ha quarpaMMax, rpagukax.

Hcnonp3oBaTh AJId  OMUCAaHUA HOAaHHBIX CTATUCTHUYCCKHEC XapaKTCPUCTHUKU: CPCIHEC
apI/I(l)MGTI/I'-IGCKOC, ME€auaHa, HauOoJIbIIIee U HAUMEHBIIIEE 3HA4YCHUA, pasMax.

Nmets mpencTtaBieHue O CIy4ailHOM W3MEHYMBOCTH Ha MpUMeEpax IeH, (U3UIECKUX
BEJIMYMH, AHTPONOMETPUYECKUX JAHHBIX, HMMETh NPEACTABICHUE O CTATUCTUYECKOU
YCTOWYHBOCTH.

8-i1 ki1ace

K xonmy oOyuenuss B 8-M Kjacce 0Oy4arOIIMICS MOMYyYUT CIEAYIOIIUME MPEIMETHBIC
pE3yJIbTATHI:

N3BnekaTs 1 mpeoOpa3oBbIBaTh MHGOPMAIIHIO, TPEICTABICHHYIO B BU I TAOJIHII, JHATpaMM,
rpauKoOB, IPEJCTABIATH JAHHBIC B BUJI€ TAOIUII, AUArpaMm, rpaduKoB.

OnuchiBaTh JaHHBIE C MOMOIIBI0 CTATUCTUYECKUX MMOKa3aTeel: CpeHUX 3HAUCHUN U Mep
pacceuBaHus (pa3max, AUCHEPCUs U CTAaHAAPTHOE OTKJIOHEHHUE).
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HaxoauTh 4acTOTHI YMCIIOBBIX 3HAYEHUN U YACTOTHI COOBITHI, B TOM YHUCJIE MO pe3yIbTaTaM
U3MEPCHHH 1 HAOIOICHUI.

Haxogutk BCPOATHOCTH CﬂyqaﬁHBIX COOBITHH B OIIbITAaX, 3Had BEPOATHOCTH SJICMCHTAPHBIX
CO6BITPII>1, B TOM YHCJIC B OIIbITaX C paBHOBO3MOXXHBIMU 3JICMCHTAPHBIMHA COOBITHSIMH.

Wcnonp3oBaTh rpaguueckue MOJENN: AEPEBO CIYYalHOrO AKCIEPUMEHTA, JUarpaMMBI
DOiinepa, yucioBas npsmasi.

OHepI/IpOBaTB MOHATUAMHA:. MHOXCCTBO, ITOJAMHOXCCTBO, BBIIMOJHATL OICPpAIHNN HaAJ
MHO>XCCTBaAMM: O6’b€I[I/IHeHI/Ie, MEPeCCUCHUC, MOOIIOJIHCHHUC, IICPCUUCIIATD 3JICMCHTDI
MHOXKCCTB, IPDUMCHATDH CBOMCTBA MHO>KECTB.

Hcnonb3oBaTh rpaduueckoe MPEICTABICHUE MHOXECTB M CBS3ed MEXIYy HHUMH JUIS
OMMCAHUS TIPOIECCOB U SBJICHUI, B TOM YHCIIE MPHU PEIICHUU 3a7ad U3 JPYTHX Y4eOHBIX
MPEAMETOB U KYPCOB.

9-i1 kJ1ace

K konmy oOydenuss B 9-M kJjacce oOydarOUIUICA TOJYYHUT CIEAYIOIIUE MPEIMETHbBIC
pe3yabTaThI:

N3Bnekars u mpeoOpa3zoBbIBaTh MHGOPMAITUIO, IPECTABICHHYIO B Pa3TMYHBIX UCTOUHHKAX
B BUje TaOmuI, Auarpamm, rpadukoB, MPEACTaBIATh JaHHbIE B BUAE TaOIUIl, AUarpamw,

rpadukos.

Pemate 3amaum opraHu30BaHHBIM IMEpeOOPOM BapPHAHTOB, a TAKXKE C HCIOJIb30BAaHUEM
KOMOMHATOPHBIX MPABUJI U METOJIOB.

Hcnonp3oBaTh onmucaTeabHBIC XapaKTCPUCTUKU OJII MAaCCHUBOB YHCJIOBBIX JAaHHBIX, B TOM
YUCJIC CPCAHUC 3HAYCHUA U MCPLI PaCCCUBAaHU .

Haxoauths 4acToThl 3HAYEHU W YACTOTHI COOBITHSI, B TOM UYHCIIE TOJIB3YSCh PE3ylbTaTaMu
MPOBEJICHHBIX U3MEPEHUI U HAOIIOICHUH.

HaxoauTpe BepOATHOCTH Cly4ailHbIX COOBITUIM B U3YUEHHBIX OMBITAX, B TOM YHCIIE B OIBITAX
C PaBHOBO3MOXHBIMH 3JIEMEHTAapPHBIMU COOBITUSIMU, B CEPHSIX HCIBITAaHUI 10 MEPBOTO
ycrexa, B CepUsX UCIbITaHUN bepHyun.

HNwmets nipencTaBiieHre O CIIy4ailHOM BEJIMYMHE U O PACTIPEACIICHUN BEPOATHOCTEM.

Nmets mpencTaBieHne O 3aKOHE OOJBIINX YMCEN KaK O MPOSBICHWU 3aKOHOMEPHOCTH B
CTy4yallHON M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIIUX YUCEN B IPUPOJIE U OOIIECTBE.

CucreMa OLEHKH JOCTH/KEHUS IJIAHUPYEMBbIX IPeIMETHBIX Pe3yibTaToB
OCHOBHBIM TPEIMETOM OLEHKU SIBISAETCS CIIOCOOHOCTh K pEIIeHUI0 Yy4deOHOo-
MO3HABATEIbHBIX U y4E€OHO-IIPAKTUYECKUX 3a/1ad, OCHOBAHHBIX HA M3y4aeMOM Y4eOHOM
MaTepualie ¢ UCIOJIb30BaHUEM CIIOCOO0B AEHCTBUM, OTBEYAIOIIUX COAEPIKAHUIO YUeOHOTrO
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npeaMera, B TOM YHCJIE METalpelIMETHBIX (IIO3HABATEIbHBIX, PErYISTHBHBIX,
KOMMYHHMKAaTUBHBIX) JCHCTBUM, a TakkKe KOMIIETEHTHOCTEH, COOTBETCTBYIOIINX
HaIpaBJICHUSIM (PYHKIIMOHAJIbHOU IPAMOTHOCTH.

OueHka MpeAMETHBIX pPE3YJIbTATOB OCYLIECTBISIETCS YYHMTENEM B XOJE MNPOLEAYyp
TEKYIEero, TEeMaTUYECKOT0, MPOMEKYTOUHOTO U UTOTOBOTO KOHTPOJIS.

[Tpu Texymiel OlEeHKE OLIEHUBAETCS MHIUBUAYAJIBHOE MPOJBMKEHHE OOy4yarollerocs B
OCBOEHHH ITPOrpaMMBbl yU€OHOT O IIpeMeTa.

Texymas orneHka MOXKeT OBbITh (OpMHUpYIOLIEH (TOAAEPKUBAIOLICH M HaIPaBIIAIOLICH
ycwindg — OoOydarollerocs, BKJIIOYAIOMIE €ro B CAMOCTOSITENIBHYIO  OLEHOYHYIO
NEeSATENbHOCTh) W JUAarHOCTUYECKOM, CHOCOOCTBYIOIIEW BBISIBICHHIO U OCO3HAHUIO
y4HuTENIEM U OOYYAIOIIMMCS CYHIECTBYIOIIMX MpoOieM B 00ydeHHH. OOBEKTOM TEKyILEn
OLIEHKH SIBJIIIOTCS TEMATUYECKUE IUIAHUPYEMBIE PE3YJbTaThl, 3TAllbl OCBOCHHUS KOTOPBIX
3a(puKCHpOBaHbI B TEMAaTHYECKOM IUIAHUPOBAHUM 10 yueOHOMY mpeamery. B Tekymei
OLIEHKE HCIOJIB3YeTCs paziIudHble (GOPMBI U METOJbI MPOBEPKU (YCTHBIE U MUCHMEHHBIE
OIIPOCHI, MPAKTUUYECKHE pabOThl, TBOpUECKUE PabOThl, MHAMBHUYAJIbHbIE U TPYIIIOBBIE
(GbopMbI, caMO- M B3aUMOOIIEHKA, PEQIIEKCHs, JUCThl NMPOJBUKEHUS U JPYTUE) C YUETOM
ocobeHHOocTeN yueOHOro rmpeaMeTta. Pe3ynbTaTsl TEKyIel OLIEHKH SIBISIIOTCS OCHOBOM ISt
WHMBHUIyaJU3alMu yueOHOTO Ipoliiecca.

IIpy TemaTuueckoil OIICHKE OLICHUBAETCS YPOBEHb JOCTHKEHUS TEMaTUYECKUX
IUIAHUPYEMBIX PE3YyJIbTaTOB 110 IPEIMETY.

[IpomexxyTouHast — arTecTtanusi NpPEACTaBIseT CcOOOM  mpouenypy  aTTecTaluu
o0Oy4aromuxcs, KOTopasi IPOBOJAUTCS B KOHIIE KaX/10M YeTBEPTH U B KOHIIE y4eOHOTO roja.
[IpomexyTouyHas arrecTanusi IPOBOJAUTCS HA OCHOBE PE3YJIbTATOB HAKOITUIEHHOMN OLIEHKH U
pE3yJbTaTOB BBINOJHEHUS TEMAaTUYECKUX MPOBEPOUHBIX paboT U (Quxcupyercs B
ANEKTPOHHOM  KypHaje. IIpomexyTouHas oOIleHKa, (QUKCHpYIOIas JIOCTHKEHUE
MPEIMETHBIX TUIAHUPYEMBIX PE3yJIbTATOB M YHUBEPCAIBHBIX YUEOHBIX JICHCTBUM, SIBIISETCS
OCHOBaHMEM /ISl MEpeBoJa B CIEAYIOIIMHA Kiacc W s JOMycKa oOydaromerocs K
rOCYJapCTBEHHON UTOTOBOM aTTECTAIUU.

OcoOEHHOCTH OILIGHKM TMPEAMETHBIX pPEe3yJbTaTOB IO airedpe 3aduUKCUpOBaHbI B
[Tonoxennn MBOVY r. Hpkyrcka COLI Ne 19 o HopMax olieHMBaHHUS TO Y4eOHBIM
npeaMeraM (Kypcam, MOAYIISIM).

Conep:xxanue yueOHOro Kypca
/-1 kjace
[IpencraBnenue JaHHBIX B BUJE TAOIUIL, AUarpaMM, rpaukoB. 3armoTHeHUEe Ta0IuI, YTEHNE
U TIOCTPOEHHE IuarpamMm (CTOJOMKOBBIX (CTONOUYATHIX) U KPYroBbIX). UTeHHE rpaduKoB
peanbHBIX mpotieccoB. V3BneueHne nHPpOpMAaIUY U3 IUarpaMM 1 TaOJIUII, UCIIOIB30BaHUE U

HUHTCPpHOpETAINA TaHHBIX.

OnucarenbHas CTaTHCTHKA: CpCaHCC apI/I(bMeTI/I‘IeCKOC, MCIHWAaHa, pasMax, HauOoJIbIIeEe U
HaAaMMCHBIICC 3HAYCHH A Ha60pa YHCJOBBIX JAHHBIX. HpI/IMepBI CJ'IY‘I&IZHOFI N3MCHYHUBOCTH.
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CrydaiiHbIi SKCTIEpUMEHT (OMBIT) W ciiydaiiHoe coOwiTHe. BeposTHocTh u yactoTa. Posb
MaJIOBEPOSITHBIX M MPAKTHUECKH JTOCTOBEPHBIX COOBITUI B MPUPOJIE U B 001IecTBe. MoHeTa
Y UTpajbHasi KOCTh B TEOPUU BEPOSATHOCTEN.

I'pad, BepumnHa, pedbpo. Crenenp BepmmHbl. Unciio pedbep U cymmapHas CTENEHb BEpPIIUH.
[IpencraBnenue o cBa3noctu rpada. Llenu u nukiel. [Iytu B rpadax. O6xox rpada (3itnepon
nyTh). [IpencraBnenne o0 opueHTHpoBaHHOM rpade. Pemienue 3agau ¢ moMoIsio rpados.

8-i1 ki1acce
[IpencraBnenue JaHHBIX B BUE TAOJIHII, JUArpamMm, rpaduKoB.

MHOXECTBO, 3JIEMEHT MHOXKECTBA, TNOJMHOXKecTBO. Orepalui HaJl MHOXECTBAMM:
o0benMHEeHNE, TMepeceueHue, nomnosHeHue. CBoiicTBa omepanuii HajJ MHOKECTBAMH:
MepeMEeCTUTENIbHOe, CoueTaTelIbHOe, paclpeeuTeIbHoe, BKIOUeHHs. lcmonp3oBaHue
rpauIeCcKOro MpeACTaBICHUS MHOKECTB JIJIsl OMMCAHUs PEAIbHBIX MPOIECCOB U SIBJICHUH,
MIPU PEIICHUH 3a7a4.

W3mepenne paccewBaHMs JaHHBIX. JUcmepcuss W CTaHIAPTHOE OTKIOHEHUE YHCIIOBBIX
HaOopoB. J/[narpaMma paccenBaHusl.

DnemMeHTapHbIe COOBITHS ciy4yaitHoro omnbiTa. CiydaliHble cOObITHS. BeposiTHOCTH COOBITHH.
OneITHl ¢ PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITHSIMHU. CiydaifHbiii BeIOOp. CBS3b
MEXTy MaJIOBEPOSITHBIMU U MPAKTHYECKHU JIOCTOBEPHBIMU COOBITUSIMU B IPUPO/IE, OOIIECTBE
U HayKe.

JepeBo. CBolicTBa J€pEBbEB: €ANHCTBEHHOCTD ITYTH, CYIIECTBOBAHUE BHUCAYEH BEPIIMHBI,
CBSI3b MEXJy YHMCIIOM BEpIIMH U yucioM pebdep. [IpaBuno ymHoxenus. Pemenue 3anay c
TTOMOIIIBIO TPadoB.

[TpotuBomnonoxueie coobiTHs. [uarpamma Ditnepa. O0beAMHEHNE U TIEpeceueHrne COOBITUH.
HecoBmecTtHbie coObiTusi. Dopmynia CIOKEHHUS BEPOSTHOCTEH. YCIOBHAs BEPOSTHOCTD.
[IpaBuno ymuoxxenus. HeszaBucumbie coOwiTus. [IpencraBieHue sKcniepuMeHTa B BUJC
nepeBa. PemeHue 3aay Ha HaXO0XKJACHUE BEPOSITHOCTEW € MOMOIIBIO JAEpPEBA CIy4alHOIO
JKCIIEPUMEHTA, IUarpaMm JHiepa.

9-i1 kiacce

Cunyc, kocunyc, TanreHc yrioB ot 0° 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO.
@opMyIbl IPUBEICHHUS.

Pemenne tpeyronpHukoB. TeopemMa KOCHMHYCOB M TeOpeMa CHHYCOB. Pemienue
MIPaKTUYECKUX 3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

Hpe06pa3013aHI/Ie HOI[O6I/I$I. HOI[O6I/IG COOTBCTCTBCHHBIX 3JICMCHTOB.
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TeopeMa O IPOU3BCIACHUN OTPC3KOB XOpd, TCOPEMBI O IMPOU3BCACHHUU OTPC3KOB CCKYIIUX,
TCOpCMa O KBaaAparTe KacaTeJbHOM.

Bexrtop, nmnmHa (MOAYJIb) BEKTOpa, COHAIPABJICHHBIE BEKTOPHI, MPOTHUBOIOIOKHO
HaIlpaBJIEHHBIE BEKTOPHI, KOJUJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMU Hal
BeKTOpamu. Pa3noxkeHune BeKTOpa IO JABYM HEKOJIMHEapHbIM BekTopaM. KoopauHaTel
BekTOopa. CKaJipHOE MPOU3BEACHNE BEKTOPOB, MIPUMEHEHHE JIs1 HAX0K/ICHUS IJIUH U YIJIOB.

JlexapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PABHEHHUS IIPSIMOM M OKPY>KHOCTH B KOOPJINHATAX,
IepeceyeHue OKPYKHOCTEH U MPSAMBIX. MeTOI KOOPAMHAT U €T0 IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJILHUKH. [[nrHa OKpykHOCTH. ['pajycHas U paguaHHas Mepa yria,
BBIYMCIIEHUE JJIMH AYT OKpyXHOCcTel. [lmomane kpyra, ceKkTopa, CErMeHTa.

JIBUKEHHS MJIOCKOCTH M BHYTPEHHHE CUMMETPHUH (GUTYp (SIeMEHTapHbIE MPEICTaBICHUS).
[Tapannensnslii nepeHoc. I1oBopoT.

TemaTn4veckoe IJIAHHPOBAHUE

TemaTnueckoe IJIAaHUPOBAHUE COCTABJICHO C Yy4e€TOM paboueil MporpamMmbl BOCHUTAHUS
MBOY r. Upkyrcka COIII Ne 19. BocnuraTenbHblil moTeHHHanl Kypca «BeposTHOCTh u
CTaTHCTHUKA» 00ECIIeUYnBAET PeATM3AIIMIO IIEJIEBBIX PUOPUTETOB BOCIIUTAHUS 00YUAIOITUXCS.

BocnuTtaTenbHbpIi TOTEHIIMAT YPOKOB pealn3yeTcs uepes:

-IPUMEHEHUE COBPEMEHHBIX O00pa30BaTEIbHBIX TEXHOJIOTHM, TPUEMOB U METOJOB,
CIOCOOCTBYIOIINX BOCIUTAHUIO KYJIBTYPhI IMYHOCTH, OTHOIIICHHS K MaTEMaTHUKE KaK K YacTH
00II1eYeI0BEYECKOM KYIbTYphI, HTPAOIIECH 0COOYIO POJIb B OOIIIECTBEHHOM Pa3BUTHH;

- HCTOJIb30BAaHWE BOCIUTATEIBHBIX BO3MOXHOCTEH COJAEpX,aHUA TEMbl dYepe3 Moadop
COOTBETCTBYIOILIUX 3aJ]1a4 JJIsl peLICHNUS;

-IIPUMEHEHUE HWHTEPAKTUBHBIX (opM paboThl ¢ OOydYalOIIUMHUCS, CTUMYJIHUPYIOIIMX
MO3HABATEIbHYI0 MOTUBALINIO 00YYaIOIIUXCS;

- NpUMEHEHHE TPYMNIOBOM paboThl WMiAM pabOThl B Mapax, KOTOpbIE ydyaT OOydarommxcs
KOMaHJHOW paboTe ¥ B3aUMOAECHCTBHIO C IPYTUMHU 00Yy4arOIIUMHUCS.

7 kiacce
KonnuecTBo vacos
Ne HanmMeHoBaHMe pa3ienoB U TeM
/I TIPOrPaMMEI Beero KonTponbHbie [IpakTnueckue
paboThI paboTbI

1 [IpencraBnenue faHHBIX 7 2
2 OrnucarenpHas CTaTUCTUKA 8 1
3 CrnydaiiHasi ”3BMEHUYHNBOCTD 6 1
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4 Beenenue B Teoputo rpados 4
BeposTHOCTB U yacToTa CIry4aiiHOro
5 4 1
COOBITUA
6 O0001enue, cucTeMaTH3alus 3HaHUH 5 2
OBLIEE KOJIMYECTBO YACOB I10 34 9 5
I[TPOI'PAMME
8 knace
KonnuectBo yacos
Ne HaunmenoBanue pa3znenoB u Tem
/o IPOrPaMMBbI Beero KonrtposnbHble [IpakTuueckue
paboThI padoThI
1 [ToBTOpEeHue Kypca 7-ro kiacca 4
2 OnucarenpHas CTaTUCTHUKA. 4
PaccenBanue 1aHHBIX
3 MHoxecTBa 4
4 BeposiTHOCTB citydaiiHOTO COOBITHUS 6 1
3) Beenenwne B Teoputo rpados 4
6 CrnyuaitHbie COOBITHS 8
7 O06o01eHue, cucTeMaTU3alys 3HaHHH 4 2
OBLIEE KOJIMYECTBO YACOB I1O 34 9 1
[TPOI'PAMME
9 kiIace
KomnuecTBo vacos
Ne HanmenoBanue pa3znenos u tem
/I TIPOrPaMMBI Beero KonTponbHbIe [IpakTueckue
paboThI paboThI
1 [ToBTOpeHme Kypca 8-To Kiacca 4
2 DneMeHTbl KOMOMHATOPUKH 4 1
3 I'eomerpuueckast BEpOSITHOCTh 4
4 Ucneitanus bepnymim 6 1
5 CrnyuaiiHast BeTu4rHa 6
6 O0600611eHre, KOHTPOITh 10 1
OBLIEE KOJIMYECTBO YACOB I1O0 34 1 5
[TPOI'PAMME




KaﬂeﬂnapHO-TeMaanecxoe INIAHUPOBAHHUE

7 kj1acc
Ne Tema ypoka Bceero | [linan | ®@akr | [Ipumeuyanue
n/n 4acoB
1. | IlpakTuyecKkue BHIYMCIECHHS IO 1 04.09-
TaOJIMYHBIM JaHHBIM 08.09
2. | llpexcraBiieHue JaHHBIX B TaOIHIAX 1 11.09-
15.09
3. | U3BneuyeHue u uHTEpHIpETalus TAOTUIHBIX 1 18.09-
JAHHBIX 22.09
4, [IpakTrueckas padota "Tabmuisr" 1 25.09-
29.09
5. | I'padmueckoe mpeacraBneHmne JaHHBIX B 1 02.10-
BU/JIE KPYT'OBBIX, CTOIOMKOBBIX 06.10
(cron0yaThIX) AMarpaMm
6. | UreHue ¥ MOCTPOCHHE TUarpaMM. 1 09.10-
[Tpumeps! nemorpaduveckux TuarpaMm 13.10
7. | Ilpaktuueckas padora "J{narpammser" 1 16.10-
20.10
8. | Hucnossie Habopwl. CpengHee 1 23.10-
apudmernyeckoe 27.10
9. | Yucnosele Habopwl. CpegHee 1 06.11-
apupMeTHIecKoe 10.11
10. | Meauana uncioBOro Habopa. 1 13.11-
Y CTONYMBOCTh MEANAHBI 17.11
11. | Meauana uncioBOro Habopa. 1 20.11-
Y CTONYMBOCTh MEAMAHBI 24.11
12. | [Ipaktuueckas padota "Cpennue 1 27.11-
3Ha4YeHUs" 01.12
13. | HauGosbiiee 1 HauMeHbIlIee 3HAYCHUS 1 04.12-
4HCI0BOT0 Habopa. Pazmax 08.12
14. | HauGospiiee 1 HauMEHbIIIEe 3HAUCHUS 1 11.12
4HCI0BOT0 Habopa. Pazmax 15.12
15. | HauGospiiee 1 HanMeHbIIIEe 3HAYCHHS 1 18.12-
YHCI0BOTO Habopa. Pazmax 22.12
16. | KonrponbHas pabora no reMmam 1 25.12-
"[IpencraBnenue ganHbIx. OnucaTenpHas 29.12
CTaTUCTUKA"
17. | CnydvaiiHas M3MEHYHBOCTD (TIPHMEPHI) 1 08.01-
12.01
18. | Yacrora 3HaYeHN1 B MACCUBE TAHHBIX 1 15.01-
19.01
19. | I'pynnupoBka 1 22.01-
26.01
20. | I'ucrorpammsl 1 29.01-
02.02
21. | I'mcrorpammbl 1 05.02-
09.02
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22. | llpakTudeckas pabora "Cryuaiinas 1 12.02-
W3MEHYUBOCTh" 16.02
23. | I'pad, Bepmmna, pedpo. [Ipencrabienue 1 19.02-
3aJla4¥ ¢ TOMOIIBIO Tpada 23.02
24. | Crenenp (BaJ€HTHOCTH) BepuHbL. Yucio 1 26.02-
p€Oep u cymmapHas CTENIeHb BEPIITUH. 01.03
Llenp u nukn
25. | LUens u nuki. I1yTts B rpade. 1 04.03-
[IpencraBnenue o CBI3HOCTH Tpada 08.03
26. | IlpencraBnennue 00 OpuEHTUPOBAHHBIX 1 11.03-
rpadax 15.03
27. | Cay4aiiHbIi OIBIT M CIIy9aifHOE COOBITHE 1 18.03-
22.03
28. | BeposatHocTh 1 yactora coobITUsA. Pomb 1 01.04-
MaJIOBEPOSATHBIX U IPAKTUUECKU 05.04
JOCTOBEPHBIX COOBITUI B IPUPOJIE U B
o01IecTBe
29. | MoHera u urpajibHasi KOCTb B TEOPHUHU 1 08.04-
BEPOSITHOCTEH 12.04
30 | IIpaktuueckas padota "Hactora 1 15.04-
BbINIa/IeHUs opJa" 19.04
31 | KonTtponbHas paboTa 1o Temam 1 22.04-
"CnyualiHas ©3MEHYUBOCTD. ['padml. 26.04
BepositHOCTB cityuaiiHoro coobiTus"
32 | lloBropenwue, o6o6menue. [IpencraBnenne 1 29.04-
JTAHHBIX 03.05
33 | IloBropenwue, 0606menue. OnucarenpHas 1 13.05-
CTaTUCTHKA 17.05
34 | IloBropenue, 06061meHne. BeposTHOCTD 1 20.05-
CIIy4alfHOTO COOBITHS 24.05
Hroro: 34
8 knacc
Ne Tema ypoka Bceero | Ilnan | @akr | [Ipumeyanue
n/n 4acoB
1. [Ipeacrasnenue nanubix. OnucaTenbHas 1 04.09-
CTaTUCTHUKA 08.09
2. | Cayuaitnast n3MeHInBOCTh. CpeHue 1 11.09-
YHICIIOBOTO Habopa 15.09
3. | Cayuaitabie coObITHs. BeposTHOCTH 1 1 18.09-
YaCTOTEI 22.09
4. | Kiaccuueckue MOJIENN TEOPUH 1 25.09-
BEPOATHOCTEMN: MOHETA U UTPaJIbHAs KOCTh 29.09
5. | OTknoHenus 1 02.10-
06.10
6. | ducnepcus yucnoBoro Habopa 1 09.10-
13.10
7. CranmapTHOE OTKJIIOHEHHE YHCIIOBOTO 1 16.10-
Habopa 20.10
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8. | [marpammbl paccenBaHUs 23.10-
27.10
0. MHO0eCTBO, ITOIMHOKECTBO 06.11-
10.11
10. | Onepanuu HaJg MHOYKECTBAMHU: 13.11-
00BEIMHEHNE, TIEPECCUCHNUE, TIOTIOTHEHHE 17.11
11. | CgoiicTBa omepanuii HaJl MHOKECTBaAMHU: 20.11-
MEPEMECTUTEILHOE, COYETATEIBHOE, 24.11
pacrpeieUTeIbHOE, BKIFOYCHUS
12. | I'paduueckoe nmpeacraBieHne MHOKECTB 27.11-
01.12
13. | KoHTponbHas pabora 1o Temam 04.12-
"Craructuka. MHoxecTBa" 08.12
14. | DnemenTapHbie coObITHs. CiaydaiiHble 11.12
COOBITHS 15.12
15. | bnaronpusiTcTByIOIIKE dJIeMEHTapHbBIE 18.12-
coObITHs. BeposiTHOCTH cOOBITHI 22.12
16. | bnaronpusiTcTByOIIKE dJIeMEHTapHbBIE 25.12-
coObITHs. BeposiTHOCTH cOOBITHI 29.12
17. | OmbITBI C PAaBHOBO3MOXKHBIMHU 08.01-
3JIEMEHTapHbIMU COOBITUAMU. CiryyailHbIN 12.01
BBIOOD
18. | OnbIThl ¢ paBHOBO3MOKHBIMU 15.01-
3JIeMEHTapHbIMU cOObITUAMU. CityyaitHbIN 19.01
BBIOOD
19. | Ilpaktuueckas padora "OnbIThI € 22.01-
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU 26.01
coOpITUAMHU"
20. | Hepeso 29.01-
02.02
21. | CaoiicTBa nepeBa: €EAMHCTBEHHOCTD IIYTH, 05.02-
CYIIIECTBOBAHHUE BUCSYEH BEPIIUHBI, CBA3h 09.02
MEX]y YMCIIOM BEPIIMH U YUCIOM pEdep
22. | IlpaBuio ymMHOXeHUs 12.02-
16.02
23. | IIpaBuno ymHOXeHUs 19.02-
23.02
24. | IIpoTuBOMNOI0XKHOE COOBITHE 26.02-
01.03
25. | JImarpamma Diinepa. OObeIuHEHUE H 04.03-
nepeceyeHne coObITUi 08.03
26. | HecoBmectHbie coObiTus. Dopmyra 11.03-
CJIOKCHHSI BEPOSITHOCTEH 15.03
27. | HecoBmecTHble coObiTus. ®opmyna 18.03-
CJIO)KEHUS BEPOSITHOCTEH 22.03
28. | IIpaBui10 yMHOKEHUSI BEPOSATHOCTEM. 01.04-
YcnoBHas BeposiTHOCTh. HezaBucumpie 05.04
COOBITHS
29. | IlpaBwio yMHOKEHHUS BEPOSATHOCTEH. 08.04-
YcnoBHas BepoaTHOCTh. HezaBucumblie 12.04

CcOOBITHSA
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30 | [IpeacraBneHue ciy4aitHOTO 1 15.04-
SKCIIEPUMEHTA B BUJIE JIEpEBA 19.04

31 | [IpeacraBneHue ciy4aitHOTO 1 22.04-
9KCIIEPUMEHTA B BUJIE JIEpEBA 26.04

32 | [loBropenue, o6o0menue. [Ipencrapnenue 1 29.04-
nanHbelX. OnucarenbHas CTaTUCTUKA 03.05

33 | [loBTopenue, o6o0meHue. I'padpr 1 13.05-

17.05

34 | KonrponbHas paboTa 1o remam 1 20.05-
"Cnyyaitupie coObITHS. BeposITHOCTBD. 24.05
I'padnr”

Hroro: 34
9 kiace
Ne Tema ypoka Bcero | Ilinan | ®@akr | [Ipumeuanue
n/n 4acoB
1. | IIpencrasienue gaHHBIX 1 04.09-
08.09
2. | OmmcarenbHas CTaTUCTHKA 1 11.09-
15.09
3. | Omeparuu Hag COOBITUAMU 1 18.09-
22.09
4. | He3aBHCHMOCTH COOBITHIA 1 25.09-
29.09
5. | KomOunatopHoe npaBUiio YMHOKEHUS 1 02.10-
06.10

6. | IlepectanoBku. ®akropuan. Coueranus u 1 09.10-
YICJIO COYETaHUMN 13.10

7. | Tpeyronsnuk Ilackans 1 16.10-

20.10

8. | [Ipaktuueckas pabora "Brruncienne 1 23.10-
BEPOATHOCTEN C UCIIOJIb30BAHNEM 27.10
KOMOMHATOPHBIX (PYHKLUN JIEKTPOHHBIX
Tabaurn"

9. | 'eomerpuueckasi BEpOSTHOCTb. 1 06.11-
Cay4aiiHbli BBIOOp TOUKH U3 (UTYPHI HA 10.11
TUTOCKOCTH, U3 OTPE3Ka, U3 IyTH
OKPY>KHOCTH

10. | 'eomerpuueckas BEpOSATHOCTb. 1 13.11-
Cay4aiiHbli BBIOOP TOUKM U3 (DUTYPHI HA 17.11
TUTOCKOCTH, U3 OTPE3Ka, U3 IyTH
OKPY>KHOCTH

11. | 'eomerpuyeckas BEpOSATHOCTb. 1 20.11-
Cay4aiiHbli BBIOOP TOUKH U3 (UTYPHI HA 2411
TUTOCKOCTH, U3 OTPE3Ka, U3 IyTH
OKPY>KHOCTH

12. | 'eomerpuyeckas BEpOSATHOCTb. 1 27.11-
Cay4aiiHbIi BBIOOP TOUKH U3 (DUTYPHI HA 01.12

166



IJIOCKOCTH, U3 OTPE3Ka, U3 AyTU
OKPY>KHOCTH

13. | Ucnerranue. Yenex u Heynada. Cepus 1 04.12-
WCIBITAHUHN JI0 TIEPBOTO yCIexa 08.12
14. | Ucnerranue. Ycnex u Heynada. Cepus 1 11.12
HCIBITAHUH 1O IEPBOTO yCIEXa 15.12
15. | Ucnerranue. Yenex u Heynada. Cepus 1 18.12-
WCIIBITAaHUH JI0 IEPBOTO ycrexa 22.12
16. | Ucnerranus bepuymnu. BepositHocTr 1 25.12-
COOBITHI B cepuu HcnbITaHuil bepHymmun 29.12
17. | Ucnerranust bepuymmu. BepositHocTn 1 08.01-
COOBITHH B CEpUU UCTIBITAHUIN bepHymm 12.01
18. | [Ipaktuueckas padota "UcnbiTanus 1 15.01-
bepnymmm" 19.01
19. | CinyyaiiHas BeIMYMHA U paCIIpeeIICHIE 1 22.01-
BEpPOSITHOCTEH 26.01
20. | Maremarnueckoe OXUAaAHUE U JUCTICPCUS 1 29.01-
CIIy4aiiHOM BEIMYMHBI 02.02
21. | [Ipumepsl MaTeMaTHYECKOTO OKUIAHUS 1 05.02-
KaK TEOPETUUYECKOT0 CPETHETO 3HAUCHHS 09.02
BEJTUYHUHBI
22. | Ilonstue o 3aKoHE OONBIINX YHCET 1 12.02-
16.02
23. | V3Mepenue BeposITHOCTEH € MOMOIIIBIO 1 19.02-
4acTOT 23.02
24. | Ilpumenenue 3aKoHa OOJBIINX YUCET 1 26.02-
01.03
25. | O6o0Omenne, cucTeMaTu3amus 3HaHNH. 1 04.03-
IIpencraBieHne JaHHBIX 08.03
26. | O6o0mmenne, cucTeMaTr3alus 3HaHUH. 1 11.03-
OnucarenpHas CTaTUCTUKA 15.03
27. | O0obueHue, cucTeMaTU3alys 3HAHUHA. 1 18.03-
[IpencraBnenue nanubix. OnucaTenbHas 22.03
CTaTHCTUKA
28. | O0o6Eenne, cucTeEMAaTH3alKs 3HAHUI. 1 01.04-
BeposiTHOCTB clTy9aifHOTO COOBITHS 05.04
29. | O06o6uenne, cucTeMaTU3aLys 3HAHUM. 1 08.04-
BeposiTHOCTB CitydaitHOTO COOBITHSI. 12.04
DneMeHThl KOMOMHATOPUKH
30 | O06oOmenue, cucreMaTH3aIis 3HAHUH. 1 15.04-
DneMeHThl KOMOMHATOPUKH 19.04
31 | O6oOmenue, cucreMaTH3aIusa 3HaAHUH. 1 22.04-
OnemeHThl KoMOUHaTOpuku. CiyyaiiHbie 26.04
BEJIMYMHBI M pacTpe/ieNieHus
32 | O0oO61eHHe, cucTeMaTH3aIs 3HAHNH. 1 29.04-
CrnyuaiiHble BEIMUUHBI U PACTIPEAETICHUS 03.05
33 | UToroBas KoHTpOBHAs paboTa 1 13.05-
17.05
34 | O6o01IeHNe, cucTeEMAaTH3allis 3HAHUI 1 20.05-
24.05
Uroro: 34
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