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Pabouas mporpamma pa3paboTaHa B COOTBETCTBUH C HOPMATHBHO-TIPABOBBIMH JIOKYMEHTAMHU:
1. ®enepanbhsiii 3akoH «O6 o6pasoBanuu B Poccuiickoit @enepanuun» ot 29.12.2012
N 273-®3 (pen. ot 12.05.2019r.)

2. OenepanbHBIE  TOCYIAapCTBEHHBIH 00pa30BATENbHBIM CTaHAAPT CPEOHEro  00mIero
o0Opa3oBaHUs, YTBEPKIACHHBINA MTPUKA30M MUHUCTEPCTBA oOpa3oBaHus U Hayku PD ot

17.05.2012 1. Ne 413 (penakuus ot 29.06.2017 r.)

3. CanlluH 2.4.2.2821-10 «CaHnuTapHO-3ITHIEMHOJIOTHYECKIE TPEOOBAHUS K YCIOBHSIM M
opraHu3aiuu oO0y4yeHHs: B 0O0ILIe00pa30BaTENbHBIX YUPEKACHUIX» (YTBEP’KICHBI
MIOCTaHOBJIEHHEM [ JTaBHOTO rocylapcTBEHHOIrO caHuTapHoro Bpada P® ot 29 nexabps
2010r. Nel89, 3apeructpupoBanHbiM B Munrocte Poccum 3 wmapra 2011r.,
peructpanioHHbIN HOMEP 1993 ¢ u3MeHeHusiMu 1 JoNOJTHEHUSIMH OT 29 urons 201 1r., 25

nexabps 2013r., 24 Hosi6ps 2015r.)

4. OcHOBHOW 00pa30BaTENBHOW MpPOTrpaMMbl cpeaHero oomero oopasoBanus ['bOY COIII

c. JleBne3epkuHO

OO0pazoBarebHBIN Tpolecc obOecrneunBaeTcss y4eOHHKAMHU, BXOIIIIUMH B JCHCTBYIONIUH

(dhenepanbHbBIN TEpeYCHb YICOHUKOB.
[lepedyeHb y4eOHUKOB €KETOHO YTBEPIKIACTCS TIPUKA30M JIUPEKTOPA TIO IIIKOJIE.

[1nanupyemble pe3ynbTaThl.

Kypc marematukm 5-6 kiaccoB sBiserca (yHIaMEHTOM sl MaTEeMaTHYeCKOTO
00pa3oBaHUs U Pa3BUTHUS LIKOJIBHUKOB, JOMUHUPYIOMIEH (QYHKIUEH IPU €ro U3y4eHUH B ITOM
BO3pacTe SIBISICTCS HMHTEIUIEKTyalbHOE pa3BuTHE ydamuxcs. Kypc moctpoeH Ha B3BEUICHHOM
COOTHOIIIEHUH HOBBIX U paHee YCBOCHHBIX 3HAHUH, 00A3aTENbHBIX U JTOMOJHUTEIBHBIX TEM IS
M3YYEHHUS, a TAK)KE YUUTHIBAET BO3PACTHBIC U MHIUBUAYAIbHBIE OCOOCHHOCTH YCBOCHUS 3HAHUM
YUYAIIUMHUCS.

[IpakTuueckass 3HAYUMOCThH WIKOJIBHOTO Kypca MaTeéMaTHUKH 5-6 KJIaCCOB COCTOMUT B
TOM, 4TO MPEAMETOM €€ M3Y4YEeHHsl SIBISIOTCS MPOCTPAHCTBEHHBbIE (POPMBI M KOJIMUYECTBEHHBIC
COOTHOIIIEHUSI pearlbHOro Mupa. B coBpeMeHHOM o0O0IIecTBe MaTeMaThyeckas MOJrOTOBKa
HeoOXoIuMa KaXXIOMY 4YelOoBeKy, T.K. MaTeMaTHKa TMPUCYTCTBYeT BO BceX cdepax

YeJIOBEYSCKOM ACATEIbHOCTH.



MaremaTuka SBJISE€TCS OJHUM U3 ONOPHBIX HIKOJBHBIX MPEIMETOB. MaremMaTuyecKkue
3HaHUS ¥ YMEHUS HEOOXOIUMBI ISl U3y4eHUs anreOphl U TeoMeTpHuH B 7-9 Kinaccax, a Takke Jyis
W3YUYEHHS] CMEKHBIX JUCIUTUINH.

OpHOHM W3 OCHOBHBIX IIEJIed M3y4CHHS MATEMAaTHKH SIBJSICTCS PA3BUTHE MBIIUICHHUS,
MpeXxae BCero adcTpakTHOro MbluieHUs. C TOYKH 3pEHHs] BOCIIHUTAHUS TBOPUYECKON JIMYHOCTH
0COOEHHO BaXXHO, YTOOBI B CTPYKTYPY MBIIIJICHUS yYAIUXCS , KPOME allTOPUTMUYECKUX YMEHUH
Y HaBBIKOB, KOTOpBIE CPOPMYIUPOBAHBI B CTAaHAAPTHBHIX MpaBWiIaX, (GOPMYIax M aIrOpUTMAax
JeWCTBUH, BOILIM 3BPUCTUYECKHE MPUEMBI KaK OOLIEro, TaKk M KOHKPETHOTO XapakTepa. JTH
npuéMbl, B YaCTHOCTH, (QOPMHUPYIOTCS MpPH TOWCKE pEIICHUs 3a/Ja4 BBICIIUX YpPOBHEH
CIIO)KHOCTH. B mpomecce wW3ydeHHsT MaTeMaTHKU Takke (OPMHUPYIOTCS W TaKhe KadecTBa
MBIIUICHUS, KaK CHJa U THOKOCTh , KOHCTPYKTHBHOCTh M KPUTHYHOCTH. JlIsi amanranuu B
COBPEMEHHOM HH(QOPMAIIMOHHOM OOIIEeCTBE BaXHBIM (DAKTOpPOM SBIsIETCS (POpMHpOBaHUE
MAaTeMaTHYE€CKOTO CTHJISI MBIIIJICHHUS, BKJITFOYAIOIIee B ce0s MHAYKIIMIO U IEAYKITHIO, 0000IeHe
Y KOHKPETH3AINIO, aHAIN3 U CHHTE3, KJIacCH(UKAIIUIO U CHCTEMAaTH3aIlnI0, adCTparnpoBaHue u
aHAJIOTHIO.

OOyuenne MatemaTuke MAaET BO3MOXKHOCTh IIKOJBHHKAM HAyYHTHCS TUIAHHPOBATH
CBOIO JEATEIbHOCTb, KPUTHYECKH OLIEHUBATh €€, NMPUHMMATh CaMOCTOSATENIbHBIE PpEIICHU,
OTCTauBaTh CBOU B3IJISLJIbI U YOEXKICHHUSL.

B nponecce n3yueHus MaTeMaTUKU IIKOJIBHUKU Y4aTCsl M3J1araTb CBOM MBICIH SICHO U
HCYEPIIBIBAIOIIE, TPUOOPETAIOT HABBIKM YETKOTO U IPAMOTHOTO BBINOJHEHHUS MaTEeMaTUYECKUX
3aIuceil, Mpu TOM UCIOJIb30BAHUE MATEMAaTHUECKOTO S3bIKa MO3BOJISIET pa3BUBATh y YUALIUXCS
I'PaMOTHYIO YCTHYIO U IUCbMEHHYIO PEUb.

3HAaKOMCTBO C MCTOpPHEH pa3BUTUS MAaTeMaTHKM Kak Hayku (OpMHUpPYET y ydaluxcs
IIPEJCTaBICHUE O MaTeMaTUKE KaK 4aCTH 00IeUeI0BEYECKON KyIbTYpBbI.

3HayuTeNbHOE BHUMAHUE B H3JIOKEHUU TEOPETUYECKOI0 MaTepHuaja Kypca yaemsercs
€ro MOTHBALIUU, PACKPBITHIO CYyTH OCHOBHBIX NOHATHUH, uae, Meto10B. O0yueHue MoCTPOCHO Ha
0a3e TeOpUM pa3BUBAIOLIETO0 OOY4YEHHs, YTO JOCTUIAETCS OCOOCHHOCTSAMHU H3JI0KECHUS
TEOPETUYECKOr0 MaTepuayia U yNpakKHEHUsMHM Ha CpaBHEHME, aHAJIU3, BbLAEJICHUE IJIABHOTO,
YCTaHOBJICHHE CBsi3eld, Kiaccupukanuioo, o0000IIeHHne U  CHUCTeMAaTU3aluIo. Oco6o
aKIEHTUPYIOTCSL  COJepKAaTelNbHOE PACKPBITUE MaTeMaTHUeCKUX IOHSATHH, TOJKOBaHUE
CYIIHOCTM MAaTeMaTHYeCKUX METOJAOB M OOJacTM WX NPUMEHEHMs, JAEMOHCTpalus
BO3MOKHOCTEH TNPUMEHEHHUs] TEOPeTHYECKMX 3HAHMM Ui pelleHHus 3ajJad MPUKIaTHOTO
XapakTepa, HallpuMep pelIeHus TEKCTOBBIX 33Jiay, AEHEKHBIX U MPOLIEHTHBIX PacYETOB , YMEHUE
M0JIb30BAThCS KOJIMYECTBEHHON MH(pOpMAaIMeH, IPeICTaBIEHHON B pa3IMyHbIX (popMax, yMeHue
yutath rpadpuku. Oco3HaHue OOIIEro, CyIIEeCTBEHHOTO SBIISIETCSI OCHOBHOM 0a30i Ui perieHus

ynpamHeHHﬁ. Baxno MNpUBOAUTL ACTAJIBHBIC IMOACHCHUSA K PCHICHUIO TUIIOBBIX ynpan(HeHHﬁ.



OTUM pacKpbIBaeTCsl CyTh METO/A, MOAX0/1a, IIPeIaraeTcsl alfTOPUTM MM 3BPUCTHYECKAs cXema
pELICHUS YIIPAKHEHUN ONPEIETIEHHOTO TUIIA.

Kypc aaredpsl 7-9 kiaccoB siBisiercss 0a30BBIM [UII MaTEeMaTHYECKOTO
o0pa3oBaHusl U Pa3BUTHS IIKOJIBHUKOB. AnreOpandeckue 3HAHUA M yMEHHUS HEOOXOJWMBI JJIs
M3y4YeHUs TeOMeTpuu B 7-9 kiaccax, anreOpsl W Hadajl maTeMaTuyeckoro anaiamsa B 10-11
KJ1accax, a TaKkKe JUIsl U3y4eHUsI CMEKHBIX JUCLUIUIMH.

[IpakTrdeckast 3 HAUMMOCTH IIKOJILHOTO Kypca anreOpbl 7-9 KJIaccoB COCTOUT B TOM,
YTO HPEIMETOM €€ M3YyUYEHHs SBJIAIOTCS KOJIMYECTBEHHBIE OTHOLIEHUS U IPOLECCH PEaIbHOTO
MHpa, ONHMCAHHbIE MaTeMaTUUYECKUMU MOJENsIMU. B coBpeMeHHOM 00IiecTBe MareMaTudeckas
MOATOTOBKA HEOOXO/JMMa KaKJIOMY 4YeJIOBEKY, TaK Kak MaTeMaTHKa MPHCYTCTBYEeT BO BCEX
chepax 4eIoBEYECKOM ACSITEIILHOCTH.

OnHOM M3 OCHOBHBIX LI€NIel HM3ydeHMsI anreOpbl SIBISIETCS Pa3sBUTHE MbIIUICHUS,
npexae Bcero @opmMupoBaHuEe aOCTPAKTHOTO MBILIUIEHUS. B mporecce u3ydeHust anredpsl
(dbopMupyeTcss JIOTHUECKOe M alTOPUTMUYECKOE MBIIIIEHHEe, a TakXke TaKhe KayecTBa
MBIIIJIEHUS,, KaK CWJIa U TUOKOCTb, KOHCTPYKTHUBHOCTb M KpPUTHYHOCTh. Jlyig ajanrtanuu B
COBPEMEHHOM HH(QOPMAIIMOHHOM OOIIeCTBE BaXHBIM (DAaKTOpPOM SBIsETCS (POopMHpOBaHUE
MaTeMaTHUYeCKOr0 CTUJISI MBIIIEHHUS, BKIIIoYaloliee B ce0s MHIyKUIUIO U IEAYKIINIO, 0000IIeH e
Y KOHKPETHU3AINI0, aHAIU3 U CUHTE3, KJIacCU(HUKALIUIO U CUCTEMAaTU3alllI0, abcTparupoBaHue U
aHaJIOTHIO.

OO6yuenue anredpe 1aéT BO3MOKHOCTH HIKOJIbHUKAM HAyYUTHCS MJIAHUPOBATH CBOIO
NeSITeNIbHOCTh, KPUTHUECKU OLICHUBATH €€, IPUHUMATh CAMOCTOSTENIbHBIE PEIICHUs, OTCTaUBATh
CBOM B3IJIAJIBI U YOSIKICHHUSI.

B mpouecce n3ydenust anreOpbl NIKOJBHUKUA Y4aTCsl M3J1araTh CBOM MBICIH SICHO U
HCcYepIbIBalOIle, MPUOOPETAIOT HABBIKM YETKOTO M TPAMOTHOTO BBITIOJHEHHUS MaTEMaTHUECKUX
3anMcei, Mpu STOM HCHOJIb30BAHHE MAaTEMATHUECKOTO S3bIKa MO3BOJISIET Pa3BUBATh Y yUAIIUXCS
IPaMOTHYIO YCTHYIO U TUCbMEHHYIO PEYb.

3HaKOMCTBO C HCTOpPHEH pa3BUTHS anreOphl Kak Hayku ¢dopMupyeT Y ydamuxcs
npeicTaBjieHne 00 aaredpe Kak 4acTH 0OIIeUeI0BEYECKON KYIbTYPHI.

3HAUUTEIIbHOE BHUMAaHUE B M3JIO)KEHMHM TEOPETUYECKOrO0 Marepuala Kypca
YIENSeTCsl €ro MOTHUBALMK, PACKPBITHIO CYTH OCHOBHBIX MOHATUH, unell, MmeTonoB.. O0yuyeHue
MIOCTPOEHO Ha 0aze TeOpuu pa3BUBAIOIIETO OOYYEHHs, YTO JIOCTUraeTcsi OCOOEHHOCTSIMHU
U3JI0’KEHUS TEOPETHUUECKOT0 MaTepualla M yNpaKHEHHsIMM Ha CPAaBHEHHUE, aHAJIU3, BBIICICHUE
TJIaBHOTO , YCTAHOBJIGHHME CBsi3eH,, Kinaccudukamnuio, oboOmeHne u cucremarusanuo. Ocobo
aKIIEHTUPYIOTCS  COJEPXKATEIbHOE PpACKPBITUE MATEMaTUYECKUX TMOHSTHH, TOJKOBaHUE
CYIIHOCTM MAaTeMaTHYeCKUX METOJOB M OOJIACTH WX NPUMEHEHHs, JEMOHCTPALUI

BO3MOJKHOCTEH MNPUMCHCHUSA TCOPCTUUCCKUX 3HaHUN 11 PCIICHUA pa3HOO6pa3HLIX 3aga4



MPUKIAJHOTO XapakTepa, HAlpUMEp PEIICHUS TEKCTOBBIX 3ajad, JCHEKHBIX M IMPOLEHTHBIX
pacuéToB, yMEHHE II0OJIb30BAaThCSI KOJMYECTBEHHOW WH(pOpMAIMel, TNpeACTaBICHHOW B
pasnmuyHoii (hopme, ymenue yurtarh rpaduku. Oco3HaHue oOIIETO, CYIIECTBEHHOTO SBIISETCS
OCHOBHOHM 0a30#l Ui pemieHusi ynpakHeHWH. BaXHO TPUBOIUTH JETalbHBIE TMOSICHEHUS K
PEIICHUIO TUTIOBBIX YIMPAKHEHWHA. DTHM PACKPBIBACTCS CYTh METOJa, MOJXO0J]a, MpeaiaraeTcs
QITOPUTM HIIM SBPUCTHYECKAS CXEMa PEIICHUS YIPaXHEHUN OMPEeIEHHOTO THIIA.

[IpakTHueckas 3HaUMMOCTh LIKOJIBHOTO Kypca reoMeTpHH /-9 KJ1lacCOB COCTOUT B
TOM, YTO TPEIMETOM €€ M3ydeHHs SBIISIOTCS MPOCTPAHCTBEHHBIE (POPMBI M KOJIWYECTBEHHBIE
OTHOIIEHWSI pealbHOTO0 MHpa. B coBpeMeHHOM oOIIecTBE MareMaTHyecKas IOATOTOBKA
HEo0X0IMMa KaKIOMY YEJIOBEKY, T.K. MaTeMaTHKa MPUCYTCTBYET BO BCEX c(hepax dermoBedecKoit
TSI TEITbHOCTH.

l'eomerpusi  siBAsieTcss ONHUM M3 ONOPHBIX  IIKOJBHBIX  INPEIMETOB.
I'eomeTpudeckue 3HaHUS U YMEHUS HEOOXOAUMBI JIUTsl U3YUEHHSI APYTUX NIKOJIBHBIX JAUCIUTLTAH
(dusuka, reorpadusi, XumMusi, UHQopMaTUKa U 1p.)

OmHO¥Wl W3 OCHOBHBIX IIEJIe HM3y4YeHHUE TEOMETPHH SBISCTCS Pa3BUTHE MBIIIJICHHUS,
npexae Bcero (GopMupoBaHHE aOCTPAaKTHOTO MBIIUICHUS. B mporecce M3ydeHHsl TeOMETpUr
(bopMUpPYIOTCS TIOTUYECKOE M AITOPUTMHUUECKOE , @ TAKXKe TaKHe KauecTBa MBILJICHHS, KaK cuja
U TUOKOCTh, KOHCTPYKTHUBHOCTH M KPUTHYHOCTb. Jns  apanTaui B COBPEMEHHOM
WH(POPMAITMOHHOM OOIIECTBE BAXKHBIM (HaKTOpOM SIBIIsAETCS (POPMUPOBAHHE MATEMATHUECKOTO
CTWJIS MBIIUICHUS, BKJIIOYAIONIETO B ce0d WHAYKIMIO W JEAYKIHIO, 0000ImeHne u
KOHKpETH3allMI0, aHAJIU3 U CHUHTE3, KIacCU(UKAIMIO U CHUCTEMaTH3aluio, adCTparupoBaHue 1
aHAJIOTHIO.

OO0ydenue reoMeTpuu Ja&T BO3MOKHOCTD IIKOJIbHUKAM HAyYUTHCS MJIAHUPOBATH
CBOIO JIESITEIIbHOCTh, KPUTHUYECKH OLIEHHWBAaTh €€, NMPUHUMATh CAMOCTOSTENIbHBIE pEIleHus,
OTCTaBaTh CBOM B3IJIAJIBI U YOCIKICHUSI.

B nporiecce nzyuenusi reoMeTpUH MIKOJIBHUKHU Y4aTCs U3JIaraTh CBOU MBICIH SICHO
Y MCYEPIIBIBAIOIIE, TPUOOPETAIOT HABBIKM YETKOTO BBHIIIOJIHEHUSI MATEMaTHYECKUX 3aMlKCel, Mpu
3TOM HCMOJIb30BAaHUE MAaTEMATHYECKOTO sI3bIKa MO3BOJIAECT Pa3BUBATh y yYalllUXCS TPaMOTHYIO
YCTHYIO U TUCBMEHHYIO peyb.

3HaKOMCTBO C UCTOpHEN Pa3BUTHS T€OMETPHU KaK HAyKu (POPMHUPYET y ydaluxcs
MIPEJCTaBICHUE O FTEOMETPUH KaK YacTH OOIIEeYeIOBEYECKON KYIbTYPHI.

3HauyMTeNbHOE BHUMAaHUE B M3JIOKEHHMM  TEOPETHUECKOro Marepuaiga Kypca
yIENSeTCsl €ro MOTHBAIMU, PACKPBITUIO CYTHM OCHOBHBIX MOHATHH, uaeH, MeTonoB. O0yuyeHue
MIOCTPOEHO Ha 0aze Teopuu pa3BUBAIOLIETO OOYYEHHs, 4YTO JOCTUraeTcs OCOOEHHOCTSIMHU
U3JTI0KEHHUsT TEOPETUUECKOro MaTepuala W YNpaKHEHUSIMH Ha CpaBHEHHUE, aHaJU3, BbIIEIECHUE

T'JIaBHOTIO, YCTaAHOBJICHUC CBHSCﬁ, Knaccn(bmcaumo, JA0Ka3aTCJIbCTBO, 0606H_ICHI/IC )51



cucrematu3anuo.  Oco00 akLEHTUPYIOTCS COAEPIKATEIbHOE PACKPBITUE MAaTEMAaTUYECKUX
MOHATHUM, TOJKOBAHUE CYLIIHOCTHM MaTeMaTHMYECKUX METOJOB M 00JacTH HUX NPHUMEHEHU,
JEMOHCTpAlUs  BO3MOXHOCTEM IPUMEHEHUS TEOPETHYECKMX 3HAHUM JUId  pelIeHus
pa3HOOOpa3HBIX 3a/a4 NMPHUKIaHOrO XapakTepa. Oco3HaHue OO0IIEro, CymecTBEHHOTO SBIISETCS
OCHOBHOM 0a30# ISl pelIeHus] yIpaXHeHUH. ITUM PacKpbIBAeTCs CyTh METOMA, IpesaraeTcs

AJITOPUTM HJIM 3BPHUCTHUYCCKAA CXCMa PCIICHUA ynpancHeHHﬁ OHpGZIGJIéHHOFO THIIA.

OO0mas xapakrepucTuka
Kypca MaTeMaTHKH B 5-9 kJaccax

Copnepxxanue mamemamuueckozo oopazoseanusn ¢ 5-6 xiaccax MpeiCTaBICHO B BUJEC
CIIENYIONINX COJIEPKATENbHBIX pa3/ieNioB: «Apupmeruka», «UucjioBble U OyKBEHHbIE
BbIpaxeHusi. YpaBHeHus», «['eomerpumueckue ¢uryposl. HM3mepeHue reoMeTprMuecKHX
BeJIMYMH», «DJIEMEHTbl CTATUCTHKH, BepossTHOCTH. KoMOuHaTOpHBIE 3agaum».
«MareMaTHKa B MCTOPUYECKOM Pa3BUTHID)

Conepxkanne pasnena «ApugMeTuka» CIYKUT 0a30¥l Ui HadbHEUIIEro H3y4YeHUs
YYAIIUMUCS MAaTEMATHKH U CMEKHBIX JTUCIUIUINH, CIIOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIBHON
KYJIbTYpPbI U JIOTHYECKOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHUS IMOJIb30BAThCSl ATOPUTMAMHU, a
TaKKe MPUOOPETEHUIO MPAKTUYECKHX HABBIKOB, HEOOXOAMMBIX B TIOBCEIHEBHOMN IKU3HU.
Pa3BuTHe MOHATHS O YHCIIEe CBA3aHO C U3YUYEHUEM PALMOHAIBHBIX YHCEN: HATYPaJbHBIX YHCE,
OOBIKHOBEHHBIX U JECATHUUHBIX APOOEH, MOJOKUTENbHBIX U OTPUIIATEIbHBIX YUCEIL.

Conepxanne paznena «UumcejgoBble M OyKBeHHble BbIPasKeHHsl. YPaBHEHHSD)
(dbopMUpYIOT 3HAHHMSI O MaTreMaTH4ecKoM s3bike. CyIIeCTBEHHas pOJib MPU ITOM OTBOJIUTCS
oBiaJieHUI0 (GopMaibHBIM amnmapaToM OYKBEHHOro wucuucieHus. M3ydenue wmarepuana
crocoOcTByeT (HOPMHPOBAHHUIO Yy Y4YalIMXCSd MaTeMAaTUYECKOTO ammapara pelieHust 3anad c
MOMOIIBIO0 YPaBHEHUH.

Copnepxanne pasnena »I'eomerpuueckue ¢purypol. 3mMepeHue reomeTrpu4ecKux
BeJTHYNH,
dbopMupyeT y ydYalMXCcsi TOHSATHS TEOMETPUYECKUX (HUIryp Ha IUIOCKOCTH U B
MPOCTPAHCTBE,  3aKjaAblBacT  (OPMHUPOBAHMSI  TEOMETPUYECKOM  «peun»,  pa3BUBAET
MIPOCTPAHCTBEHHOE BOOOPAKEHHE U JIOTHUECKOE MBIIILIICHUE.

Conepxxanne pazzena «JeMeHTbl CTATHCTHKH, BeposiTHOCTH. KomOuHaTopHbIe
3aja4um» - 003aTeNbHBIM KOMIIOHEHT IIKOJILHOTO 00pa30BaHMsl, YCUIIUBAIOIINI €r0 MPUKIaTHOE
U MPaKTUYECKOe MPUMEHEHHEe. DTOT MaTeprai HeoOX0IUM Mpexk/ie BCero s GOpMUPOBAHUS Y
ydammxcss  (QYHKIIMOHATBHOM TPaMOTHOCTH, YMEHHS BOCIHPHHUMATh U  KPUTUYECKU
aHAIM3UpOBaTh HH(OpPMaNMIO, TPEACTABICHHYID B  pPa3IMYHBIX (Qopmax, TMOHUMATh

BepOHTHOCTHHﬁ XapakKTep MHOI'uX pCaJibHBIX 3aBHCHMOCTeﬁ, MMPOU3BOJUTH HpOCTGﬁIHHG



BEPOATHOCTHBIE  pacy€Thl. V3yuyeHHMEe OCHOB KOMOHMHATOPHKH TIO3BOJIUT  y4aIleMYCs
OCYILIECTBIISITh PACCMOTPEHUE CIIydaeB, Mepedop BapUaHTOB, B TOM YHCJIE B MPOCTEHIIHNX
MIPUKIIATHBIX 3a7a4ax.

Pazmen «MaremaTuka B HCTOPHYECKOM PAa3BUTHHM» TPCIHA3HAYCH IS
(hopMHUpOBaHMS IPEJCTABICHUN O MATEMATHKE KaK YaCTH YEIOBEUECKON KYJIbTYPHI, ISl 0OIIETo
Pa3BUTHSI LIKOJIBHUKOB, JJISl CO3AaHUS KYJIbTYPHO-UCTOPUYECKON Cpeibl 00yUEHUsI.

Conepxxanne Kypca anzeopwt B 7-9 Kilaccax MPEJCTaBICHO B BHUAE CICAYIOIINX
pa3nenoB: «AJjredopa», «UuciaoBble MHOXKECTBa», «DYHKIHN», «DJIeMEHTHI MPUKJIATHON
MAaTeMAaTHKW», «AJIredpa B HCTOPHYECKOM Pa3BUTHI»

Conepxxkanne pasnena «AJredopa» ¢GopMHUpyeT 3HAHUS O MATEMaTHYECKOM SI3BIKE,
HCO6XO)II/IMI)I€ IJId pCIICHUA MAaTEMATUYCCKUX 3a/lad, 3aaa4 U3 CMCKHBIX JUCHUILIJIMH, 4 TaKXKC
MpaKTUYeCKUX 3amad. V3yueHwe wmarepuana CrocoOCTBYeT (OPMHPOBAHUIO Y YYAIIHXCS
MaTeMaTHYeCKOT0 amnmapara penieHHs 3a/Jad ¢ TOMOIIbI0 YPaBHCHHM, CHCTEM YpaBHEHUH U
HEPaBEHCTB.

Marepran JaHHOTO pa3jiena TpPEACTaBIeH B acleKkTe, CIIOCOOCTBYIOIIEM
(hOpPMUPOBAHUIO Y YUAIIMXCA YMEHUS MOJB30BaThCs anroputMamu. CyliecTBeHHasi pojb MpHU
TOM OTBOJWTCS PAa3BUTHIO AITOPUTMHUYECKOTO MBIIUICHHSI — BAXHOW COCTABIISIOLICH
WHTEIJUICKTYaJIbHOTO PAa3BUTHS YEIOBEKA.

Conepxanne pasnena «YucjoBble MHOKECTBA» HAICICHO HAa MaTeMaTHYECKOe
pa3BuTHE ydammxcsi, GOPMUPOBAaHHE y HUX YMEHHUS TOYHO, CXKATO W SICHO W3J1araTtb MBICIH B
YCTHOW ¥ TMCBMEHHOW peun. Marepuain pasjeinia pa3BUBaeT MOHATHE O YHCIIE, KOTOPOE CBSI3aHO
C M3YYCHHUEM JICHCTBUTEIBHBIX YUCEIL.

Henb comepkanus pasnena « @OYHKIHMH»- TOJYyYCHUE MIKOJbHUKAMH KOHKPETHBIX
3HaHUH O (DYHKIMU KaK BaXHEUIIEH MaTeMaTWYeCKON MOIETH U OTIMCAHUS M MCCIICIOBAHUS
MIPOLIECCOB U SABJICHUHN OKpyxkKaromiero mMupa. CoOTBETCTBYIOIIUM MaTepuai CrocoOCTBYET
Pa3BUTHIO BOOOPAKEHUS W TBOPYECKHX CIIOCOOHOCTEH ydYaluxcsi, YMEHHUIO HCIOJIb30BaTh
pa3IM4HbIe SI3bIKK MATEMAaTHKH (CIOBECHBIN, CHMBOJIUYECKUH, rpaduvecKkuil ).

Cogmepxanue pasnena « OJIEMEHThl TMPUKIAJHON MaTEeMaTHKW» PacKpbIBaeT
MPUKJIATHOE U MPAKTUYECKOE 3HAUeHNE MaTeMaTHKU B COBPEMEHHOM Mupe. Martepual TaHHOTO
paznena crnocobcTByeT (GOPMUPOBAHHIO YMEHHUS MPEACTABIATh M aHAIM3UPOBATH PA3TUYHYIO
nH(OpPMaIIHIO, TOHUMAHUIO BEPOSITHOCTHOTO XapaKTepa pealbHbIX 3aBUCMOCTEH.

Paznen «Auareépa B MCTOPMYECKOM Pa3BUTHUM» TMpeaHa3Ha4YeH it GOPMUPOBAHUS
MIPE/ICTAaBICHU O MaTeMaTHUKe KaK YacTH YeJIOBEUYECKON KyMbTYpHI, A OOIIEro pa3BUTHUS

IIKOJIbHUKOB, CO3JdaHUsA KyanypHO-HCTOpH‘-IGCKOﬁ CpCabl O6y‘IeHI/I$I.



Conepxanue Kypca ceomempuu B 7-9 Kiaccax NpencTaBiI€HO B BMJE CIEAYIOIIMX
cozepkarenbHbIX pa3fenoB: «Il'eomerpuueckue ¢urypbr», «M3mepeHne reoMeTrpu4ecKHX
BeJIMUMHY», «Koopaunarsi», «BekTopsbl

Conepxxkanne pazgena  «l'eomerpuyeckue (GUIypb»  CIyXUT 0azod ISt
JaJbHENIIEro M3y4yeHUs ydaliuMmucs reoMmerpuu. HM3ydeHue mMarepuana CrocoOCTBYET
(GOpMHpOBAaHHMIO y Y4YaIIUXCSl 3HAHUW O TCOMETPUYECKOH (Qurype Kak BaKHEHIICH
MaTeMaTHYEeCKOW MOJENN JJIsl ONMCAHUs peaibHOro Mupa. ['J1aBHas nenb AaHHOTO paszena -
pa3BUTh y Yy4allMXCs BOOOPaKEHHME U JIOTMYECKOE MBIIUIEHHE MYTEM CUCTEMAaTUYECKOTO
M3y4YEHUsI CBOWCTB T€OMETPHYECKUX (DUTYp W MPUMEHEHUS dTUX CBOMCTB IIPH PEIICHUU 3a]1a4
BBIYMCIIUTEIBHOTO U KOHCTPYKTHUBHOTO Xapaktepa. CylllecTBeHHas poJib IPU 3TOM OTBOJIUTCA
pa3BUTHIO TeoMeTpuyecko HHTyuIMH. CodeTraHue HarJsIIHOCTH ¢ (GOPMaIbHO-TOTHYECKUM
MIOAXOJIOM SIBJISIETCS HEOThEMIJIEMOMN YaCThI0 FEOMETPUUYECKUX 3HAHUM.

Conepxanne pasznena «M3mepeHne reoMeTpu4ecKMX BEeJIUYMH) PACHIUPSET U
yrayOisieT Tpe/CTaBlIeHHe ydJamuxcss 00 H3MepeHusX MJIUH, YIJoB W IJomane ¢uryp,
crocoOcTByeT (OPMHUPOBAHMIO MPAKTUUYECKUX HABBIKOB , HEOOXOJIMMBIX KaK MpPHUpEHICHUH
reOMETPUUECKUX 33/1a4, TaK U B IOBCEAHEBHON KU3HU.

Conepxxanne paznenoB «KoopauHatel», «BekTopbD» pacmupser U yriayosser
NPEACTABICHUS  ydalluxcs O METOJ€ KOOpPAMHAT, pa3BUBAET yMEHUE IPUMEHSATH
anreOpanveckuil ammapaT NOpH pPEUICHUH T'€OMETPUYECKHX 3aJay, a TakkKe 3aJad CMEKHBIX
JUCLUTIIVH.

Paznen «['eomeTpusi B HMCTOPMYECKOM PAa3BUTHM», COJEpKaHUE KOTOPOTO
(bparMeHTapHO BHEJIPEHO B M3JI0KEHHE HOBOI'O MaTepHalia ak CBEJeHHUS 00 aBTOpax M3ydyaeMbIX
(hakTOB U TEOpEM, UCTOPUHU UX OTKPBITHS, IpeIHA3HAUYCH A (POPMUPOBAHUS MPEACTABICHUHN O
FeOMETPUHM KaK YacTH 4YEJOBEYECKOM KYyNIbTYphl, JUIsl OOILIEro pa3BUTHs HIKOJBHUKOB, IS

CO3aHuA Ky.]'IbTypHO-HCTOpH‘I@CKOfI Cpeanbl O6y‘~ICHI/IH.

JII/I'—IHOCTHBIQ, METANPEeIMETHDBIC M1 MPEAMETHDBIC PE3YJ/IbTAThbI

0CBOCHMUSA COACPKaHUA Kypca

HporpaMMa IIO3BOJIACT I[O6I/IB8.TBC}I CJICAYHOIIUX PE3YyJIbTAaTOB OCBOCHHUA
O6p2130B21TCJ'ILHOI’I nporpaMmbl OCHOBHOTO 06mer0 06p830BaHI/I$IZ

JIUYHOCMHbLE:

¢ OTBCTCTBCHHOI'O OTHOMICHUA K YYCHHUIO, TOTOBHOCTHU U CIIOCOOHOCTH o6y11a101u1/1xc;1 K

CaMOpa3BUTHUIO U CaM006pa30BaHI/IIO Ha OCHOBC MOTHUBAIINU K O6yLICHI/IIO " IIO3HAHUIO,



e (GopMUpPOBaHHSA KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B OOIIEHUH M COTPYIHHYECTBE
CO CBEPCTHHKAMH, CTApPIIMMH M MJAJUIMMHU B 00pa3oBaTeibHOM, y4eOHO-HCCIIe0BATEIBCKOM,
TBOPUYECKOM U IPYTUX BUAAX AEATEIbHOCTH;

® YMEHHUS SICHO, TOUHO, TPAMOTHO M3J1araThb CBOM MBICIIM B YCTHOW U MHUCbMEHHOM peuH,
[IOHMMAaTh CMBICJI IIOCTABJICHHOMN 3aJjauu, BbICTpauBaTh apryMEHTALUIO, IPUBOJIUTH IIPUMEPHI U
KOHTPIPUMEPBHI;

® TICpPBOHAYAIFHOTO TPEACTABICHHS O MaTeMaTWYecKoid Hayke Kak cdepe
YeJIOBEYECKON JesITeNbHOCTH, 00 JTamax e€ pa3BUTUS, O €€ 3HAUYMMOCTH JUId pa3BUTHUS
LMBUIIN3allMM, OCO3HAaHUS BKJIaJa OTEUYECTBEHHBIX YYEHBIX B pa3BUTHE MHPOBOM HAyKH,
MaTpUOTU3Ma, yBaxkeHUs K OTeuecTBy

® KPUTHYHOCTH MBIIUICHUS, YMEHHS paclo3HaBaThb JIOTMUECKH HEKOPPEKTHBIE
BBICKa3bIBAHUS, OTIMYATh TUIIOTE3Y OT (PAKTa;

® KpEaTUBHOCTH MBIIUICHUS, UHUIUATUBBI, HAXOTUYMBOCTH, aKTUBHOCTHU IPHU PELICHUU
apupMETHIECKUX 3a]1aY;

e YyMEHMsS KOHTPOJUPOBAaTh TpoOlecC U pe3ynbTaT y4yeOHOH MaTeMaTH4eCKOU
NesITeNIbHOCTH;

e (GOpMHUpPOBAHHSA CIIOCOOHOCTH K 3MOIMOHAJIBHOMY BOCHPHATHIO MaTEeMaTHYECKHX

00BEKTOB, 3a/1a4, PEIICHUM, PACCYKICHUH;

MemanpeomemHole:

® YMEHHMS CaMOCTOSITECJIBHO OINPENEeNATh IEJIH CBOErO0 OOyYeHUs, CTaBUTh W
dbopmynupoBath s ceOsl HOBbIC 337a4u B yuéOe, pa3BUBaTh MOTHBBI H WHTEPECHI CBOCH
MO03HABATEIBHOM JIESTEITHLHOCTH,

o CIOCOOHOCTH CaMOCTOSITEIIPHO IUIAHUPOBAThH aJIbTEPHATUBHBIC MYTH TOCTHKCHUS
1enei, Ooco3HaHHO BbIOMpaTh HauOosiee d(h(HEKTUBHBIE CIMOCOOBI peHIeHHs] y4eOHBIX H

II03HAaBAaTCJIBbHBIX 3aa4,

. YMEHHSI OCYIIECTBIIATh KOHTPOJb IO 00paslly W BHOCHUTH HEOOXOJUMBbIE
KOPPEKTHBBI;
J CIIOCOOHOCTH  aJIeKBAaTHO OILIGHWBATh MPABWIBHOCTh WU  OMIKMOOYHOCTH

BBITIOJTHEHUST yueOHOH 3ajaun, e€ 0ObEeKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOXHOCTH €&
pelIeHus;

J YMEHHs yCTaHaBIMBaThb IPUYMHHO-CIEICTBEHHBIE CBSI3U; CTPOMUTH JIOTUYECKHE
paccyXJeHus, yMO3aKIIoueHHs! (MHAYKTUBHbBIC, IETYKTUBHBIE U [0 aHAJIOTUH) U BBIBOJIBI,

o YMEHHUSl CO3/laBaTh, MPUMEHATb U MPeoOpa3oBHIBaTh 3HAKOBO-CHMBOJIMYECKHE

cpeacTBa, MOACIN U CXCMbI U PCILICHU A y‘-Ie6HBIX 1 IIO3HABAaTCJIBHBIX 3a/1a4;



. pa3BUTHS  CIIOCOOHOCTH  OpPraHM30BBIBATH  y4yeOHOE  COTPYIHHUYECTBO |
COBMECTHYIO [JEATEIBbHOCTh C YYHUTEIEM M CBEPCTHUKAMH: OIPEHEIATH LU, PaCIpeneisaTh
(GYHKIMU W POJM YYaCTHUKOB, B3aMMOJICHCTBOBAaTh M HAXOAWUTH OOIIME CIIOCOOBI paboThI;
yMeHusi paboTaTh B TpyIIe: HaXOIUTh OOIIee PelIeHHne W pa3perath KOH(IUKTH Ha OCHOBE
COTJIACOBAHMSl TO3MIMKA W ydé€Ta HWHTEPECOB; Ciymiarte napTHEpa; (OpMYIHPOBATSH,
apryMEHTUPOBAaTh U OTCTAUBATh CBOE MHEHMUE;

. (dopmupoBaHus y4eOHOH M OOIIETOIb30BATEIHCKON KOMIIETEHTHOCTH B 001acTH
WCIIOJIb30BaHUSI HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHoy1oTuil (MKT-koMnerenTHoCTEH);

. MIEPBOHAYAIBHOTO TpeACTaBlIeHUs] 00 MIEsIX U O METOJaX MAaTeMaTUKU Kak 00
YHUBEPCAIbHOM SI3bIKE HAYKHA U TEXHUKH;

. Pa3BUTHSI CIOCOOHOCTH BUJETh MAaTEMATUYECKYIO 331a4y B IPYTUX TUCIUILINHAX,
B OKPYKAIOIIEH )KU3HU;

. YMEHHsSI HaXOJUTh B PA3JIMYHBIX MCTOUYHUKAX MH(OpPMAINIO, HEOOXOIUMYIO JUIS
pelIeHns MaTeMaTHYecKuxX MpoOieM, U MpeAcTaBisATh €€ B MOHATHOW (opMme; MpUHHUMATH
pelIeHre B YCIOBUSIX HEMOJHON U N30BITOYHOM, TOYHON M BEPOSITHOCTHOW MH(OPMaLIUU;

. YMEHUS MOHMMAaThb W HCIIOJIb30BATh MAaTEMaTHYECKUE CPEACTBA HArJIAIHOCTH
(pucyHKH, YepTeX U, CXEMBI U JIp.) U WUTIOCTPALUH, HHTEPIPETAlluU, apryMEHTAlUH;

o YMEHUS BBIIBUTaTh THMIIOTE3bl NPU PEUICHUH Y4YeOHBIX 3aJad M IMOHUMaHUS
HE00X0AMMOCTH UX NPOBEPKHU;

o IIOHMMAaHMs CYIIHOCTH aITOPUTMUYECKUX MTPEANNCAHUN U YMEHHS IEHCTBOBATh B
COOTBETCTBUU C NPEMJIOKEHHBIM aJITOPUTMOM;

o YMEHUS CaMOCTOSATEIbHO CTaBUTh L€JIM, BBIOMPATh M CO3JaBaTh aJTOPUTMBI VIS
peleHus yueOHbIX MaTeMaTHYECKUX pooIeM;

o CHOCOOHOCTH IUIAHUPOBAaTh M OCYIIECTBIATH JEATEIBHOCTh, HAIPABICHHYIO Ha

PCUICHHUC 3a/la4 UCCIICAO0OBATCIbCKOI'O XapaKTepa,

npeomemHbole:

I)OCOSHaHI/IC 3HAYEHHUS MaTEMATHUKH JJI1 HOBCEAHEBHOM KU3HU YCIOBCKaA,
Z)HpeﬂCTaBHCHI/IH 0 MaTeMaTH4YeCKOM HAyKE KakK C(pepe MaTeMaTHYeCKOM ACATCIIBHOCTH,

00 sTanax eé pa3BuTHA, O €€ 3HaUMMOCTH JJIs Pa3BUTHA HUBUIIN3AIHUU,

3)ymeHuss paboTaTh C MaTeMaTH4YeCKUM TEKCTOM (CTPYKTYpHUpOBaHHE, H3BICUCHUE
HeoOxoauMoi MH(oOpMaIK), TOYHO U TPAMOTHO BBIpaXaTb CBOM MBICIM B YCTHOH U

MHUCbMEHHOM peuu, NpUMCHAA MATCMATUYCCKYHO TCPMHUHOJIOTHIO U CHUMBOJIUKY, UCIIOJIb30BATH



pa3nuyHbIe S3bIKM MaTeMaTHUKU (CIIOBECHBIM, CHUMBOJIMYECKUH, TpaUuecKuii), pa3BUTHS
CIIOCOOHOCTH 0OOCHOBBIBATH CYXKJICHHS, IIPOBOIUTH KIacCU(DUKAIIHIO;

4)BnaneHusi 0A30BBIM MOHSATHIHBIM allllapaTOM: UMETh MPEJICTABICHUE O YKCIe, APOOH,
MPOIEHTaX, 00 OCHOBHBIX I'€OMETPUYECKUX OOBEKTax (TOYKa, MpsMas, JIOMaHas, yroy, MHO-
TOYrOJIbHUK, MHOTOTPAaHHHUK, KpYr, OKPYKHOCTb, mmiap, cdepa u 1p.), (HopMUpOBaHHA
MIPEJICTaBICHUM O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MUPE U PA3JIMYHBIX CIIOCOOAX
UX U3y4YECHMUS;

5)mpakTHUecKd 3HAUYMMbIE MATEMaTUYECKUE YMEHMS M HaBBIKM, MX IPUMEHEHHE K
PELICHNIO MAaTEMAaTUYECKIX U HEMAaTeMaTHYeCKUX 3ajJa4, IpeInojaralonue yMeHus:

J BBITIOJIHATh BBIUMCJIEHHUSI C HATypaIbHBIMU 4YHCIaMH, OOBIKHOBEHHBIMH H

CCATUYHBIMU )Ip06$[MI/I MOJIOKUTCIBHBIMHA U OTPULATCIIbHBIMU YUCIIAMU;

J pemarb TEKCTOBblE 3aJauyd apu(METHUYECKHMM CIOCOOOM U C HOMOUIbIO
YPaBHEHUH;

. n300paxxath GUTYPHI HA TNIOCKOCTH;

. HCIOJIb30BAaTh FT€OMETPUYUECKUN «SI3bIK» JIJISl OMMCAHUS NPEAMETOB OKPYKAIOILIETO
MUpa;

o W3MEPATH UIMHBI OTPE3KOB, BEJIMYUHBI YIJIOB, BBIYMCIATH IUIOMIATUA U OOBEMBI
duryp

o pacrno3HaBaTh U U300paXkaTh paBHbIE U CUMMETPUYHbIE QUTYPHI;

o MIPOBOJIUTH HECTIOKHBIE MTPAKTHUECKHUE BEIYUCIICHUS C MPOLIEHTAMH, UCTIOJIb30BaTh

MIPUKUIKY U OIICHKY; BBIIIOJIHATH HEOOXOAUMbIE U3MEPEHNUS;

o UCIOJIb30BaTh OyKBEHHYIO CHMBOJIMKY JJISi 3alUCH  OOLIMX YTBEPXKICHHI,
(hopmyI, BEIpOKECHUN, yPAaBHCHHU;

o CTPOUTh HAa KOOPIMHATHOW IUIOCKOCTH TOYKH [0 3aJaHHBIM KOOpIUHATaM,
OTIPEEeNIATh KOOPJMHATHI TOUCK;

. YUTaTh M HCIOJB30BaTh HMH(OPMAILINIO, MPEACTABICHHYIO B BHJAE TaOJHUIIbI,
auarpammsl (CToa04aTol WM KpyroBoii), B rpadMueckoM BU/IE;

. pemiate MpocTedInne KOMOWHATOpHBbIE 3aJaud  MepedOpOM  BO3MOMKHBIX

BapHUaHTOB.

MecTo Kypca MaTeMaTHKH B Y4eOHOM IJIaHe



basucHsil yueOHbIi (0Opa3oBaTenbHBIN) IJI1aH HA U3yYeHUE MaTeMaTHKU B 5-9 kiaccax
OCHOBHOHM HIKOJIBI OTBOJUT 5 y4eOHBIX YacOB B HEJENIO0 B TEUCHUE KAXKIOrO rojga oOydyeHwus,

Bcero 850uacos (170*5)

Ilnanupyembie pe3ybTaThl 00y4eHUsI MATeMaTHKe B 5-6 kiaccax

Apudpmernxa

ITo oxoHYaAHMM M3YYeHHUS] Kypca YYalIUIicsl HAYYHTCS:

-TIOHUMAaTh OCOOEHHOCTH JECSITUYHON CUCTEMBI CUMCIICHUS;

-HCIIOJIb30BATh MMOHATHS, CBSI3aHHBIE C JIETMMOCTBHIO HATYPAIBbHBIX YHCEIT;

-BpIpaXkaTh 4HCIa B OSKBUBAJICHTHBIX (popmax, BbIOMpas HauOoJjiee MOAXOIANIYI0 B
3aBHCHUMOCTH OT KOHKPETHOW CUTYaIlHH;

-CpaBHHMBATh U YIIOPSI0YMBATH pAIlHOHAILHBIC YNCIIA;

-BBITIOJTHATH BBIYMCIICHUS C PAIlMOHAIBHBIMU YHCIIaMH, COYeTask YCTHBIC M MHCEMEHHbBIE
MPUEMBI BEIYUCIICHUH, TPUMEHSTH KaJIbKYIISTOD;

- WCIIOJIb30BaTh TOHATHS W YMEHUS, CBSI3aHHBIE C MPOMOPIHMOHAIBLHOCTHIO BEIUYHWH,
MPOIEHTaMH, B XOJIe PEIICHHMs] MaTeMaTHUECKHX 3a/Jad W 3aJad W3 CMEKHBIX IPEIMETOB,
BBITOJIHATh HECITIOXKHBIE TPAKTUYECKHE PACUETHI;

- aHaJIM3UPOBaTh IpaUKU 3aBUCUMOCTEH MEX1y BEIUYMHAMH (paccTOSIHME, BpeMs,
TeMIiepaTypa 1 T.IL.).

Yyammiics moJy4uT BO3MOKHOCTh:

- TIO3HAKOMUTHCSA € MO3ULMOHHBIMU CHCTEMaMH CUUCIIEHUS] C OCHOBAaHUSMU, OTIMYHBIMU
ot 10;

- yIJIyOUTh M pa3BUTh MIPEJICTABICHHS O HaTYpaJbHBIX YKCIaX U CBOMCTBAX IEIUMOCTH;

- HAYYUThCS HUCIOJb30BATh NMPUEMBI, PAlMOHAIU3UPYIOIINE BBIUUCIEHUS, IPUOOPECTH
HaBBIK KOHTPOJIUPOBATh BHIYMCIIEHUS, BRIOUPAst MOJAXOIAIIMN U1l CUTyalluu CrocoO0.

Yucnosvie u bykeennvie gulpadicenus. YpasHenus.

ITo oxoHYAHMM M3YyYeHHUs] Kypca yYaluiics HAyYUTCs:

- BBIIIOJIHSTH ONEPALUU C YUCIOBBIMU BBIPAXKECHUSIMH;

- BBIMNOJIHATE NpeoOpa3oBaHMsl OYKBEHHBIX BBIpaKEHUI(pacKpbITHE CKOOOK, MPUBE/ICHHUE
MOJOOHBIX CIaracMbIX);

- peuiaTtb JIMHEHbBIE YpaBHCHUA, pCIIaTh TCKCTOBLIC 3aJa1N aﬂre6pqueCKI/IM MCTOJ0M.

Yyammiics moJy4YuT BO3MOKHOCTD:
- pa3BHUTH MPEACTaBICHHS O OYKBEHHBIX BBIPKEHHIX U UX TPEOOPa30BaAHUSAX;
- OBJIAJIETh CIELUATBHBIMA NPUEMAMHU PELICHUS YPABHEHUI, NPUMEHATH ammapar

ypaBHeHI/Iﬁ JUI PCIICHU A KaK TCKCTOBBIX, TaK U ITPAKTUYCCKUX 3a/1a4.



T'eomempuueckue guzypul.

H3mepenue ceomempuueckux eeaudun

ITo oxoHYaHMHU H3yYeHHUSs] KYpPCa YYALIUICA HAYYUTCS:

- pacno3HaBaTh Ha YepTekax, PUCYHKAX, MOJEIAX U B OKPYKAIOIIEM MHUpE IIOCKUE U
MPOCTPAHCTBEHHBIE TEOMETPHUYECKHE (PUTYPHI U UX DIIEMEHTHI,

- CTPOUTbH YIJIbl, ONIPEAEIATh UX TPAJYCHYIO MEPY;

- pacno3HaBaTh U H300pakaTh pa3BEPTKU KyOa, MPSIMOYTOJIbHOIO MapajulesienuIena,
MpaBUJILHON MUPaMU/Ibl, IIMIIMHAPA U KOHYCA;

- OIpENeNATh MO JIMHEWHBIM pa3MepaM pa3BEPTKH (UTYpHI JIMHEHHBIE pa3Mephbl caMou
¢burypsl 1 Ha060pOT;

- BBIYUCIIATH 00BEM MPSAMOYTOJIBHOTO Mapaljiesienumneaa u Kyoa.

Yyammiics moJiy4uT BO3MOKHOCTh:

- Hay4yuThCS BBIYUCIATH OO0BEM MIPOCTPAHCTBEHHBIX T'€OMETpPUUYECKUX  (uUryp,
COCTaBJIEHHBIX U3 MTPSAMOYIOJIbHBIX NaPAJIIENIECTINIIEIOB;

- YTIyOUTh ¥ pa3BUTh NMPEACTABIEHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (pUrypax;

- HAYYUThCS IPUMEHATH IMOHATHE PA3BEPTKU JJIs1 BBIIIOJIHEHUS IPAKTUYECKUX PACUETOB.

Onemenmsr cmamucmuxu, eeposmuocmu. Kombunamopmsie 3a0aqu.

ITo okOHYAHUM U3YUYEHHS KYPCA YYAIIHHCA HAYYUTCH:

-MCMOJIb30BaTh MPOCTEHIINE CIOCOObI MPEICTaBICHHUs] W aHajdu3a CTAaTUCTHYECKUX
JAHHBIX;

- pemaTh KOMOMHATOpHBIE 3a/adyll Ha HaxOXJIEHUE KOJMYecTBa OOBEKTOB  WIIU
KOMOUWHAIINHA.

Yyammiics moJy4uT BO3MOKHOCTD:

- MpUOOpECTH MEepBOHAYATBHBIA OMBIT OpraHU3alMK cOOpa MaHHBIX MPH MPOBEACHUU
oTpoca 00IIEeCTBEHHOTO MHEHHS, OCYILIECTBIIATh UX aHAJIU3, IPEACTABIATH PE3YyIbTAThl OMPOCa B
BHJIE TAOIHIIBI, JUATPAMMBI;

- HAYYUTBHCA HCKOTOPBIM CIICHHNAJIBHBIM HpI/IéMaM PCUICHUA KOM6I/IH8.TOpHBIX 3aaa4.

Ils1anupyembie pe3yabTaThl U3yUYeHHS aJredpsl B 7-9 Kiiaccax

o AJire0panyecKue BbIPAKEHUS

Buvinycknuk nayuumces:
. ONEPUPOBATh MOHATHAMH «TOXKIECTBO», «TOXKIECCTBEHHBIE MPeoOpa3oBaHUM,

pelaTh 3a/1a4u, cojiepkaiire OyKBeHHbIE JaHHbIe, paboTaTh ¢ (popMyaamu;



o OIEpUPOBATH NOHATUEM KBaJIPaTHOI'O KOPHS, IPUMEHSATDH €r0 B BEIUUCICHUSX;

J BBITNIOJIHATE TPe0O0pa3oBaHMs BBIPAKCHUH, COJEpKAIUX CTENEHH C IEIBIMU
II0Ka3aTeIsIMU U KBaJpaTHbIE KOPHHY;

. BBINIOJIHATh TOXJECTBEHHbIE MPEOOpa30BaHUsl PALMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE IPABWJI ICHCTBHUI HaJl MHOTOWICHAMH U alreOpandecKiuMu JpoOsMu;

. BBITIOJIHATH Pa3I0KEHNE MHOTOWIEHOB HA MHOXKUTEIH.

BuinyckHuk noayuum 603mMo0)cHoCHb:

J BBINIOJIHUTH MHOTOIIIAroBble MpeoOpa3oBaHUsl pallMOHAIbHBIX  BBIPAXKEHUH,
MIPUMEHSIS IIUPOKUM BEIOOP CITOCOOOB U MPUEMOB;

J MIPUMEHSATh TOKJIECTBEHHbIE MPeoOpa30BaHus [UIsl PEelIeHUs 3a7ad U3 pa3IndHbIX

pas3zienoB Kypca.

X/

Buinycknuk naywumces:

. penaTte OCHOBHBIE BHUJbl PAlMOHAIBHBIX YPAaBHEHUN C OJHOM IEPEMEHHOM,
CUCTEMBI IByX YPaBHEHHM C IBYMs IIEPEMEHHBIMU;

o IIOHMMAaTh YPaBHEHUE KaK BaXKHEHUIIIYI0 MATEMATHYECKYI0 MOAECIBAJISA OIIMCAHMS U
U3y4YeHHs] Pa3sHOOOpa3sHbIX peabHBIX CUTYallUi, pellaTh TEKCTOBBIC 3aJaudl ajaredpandeckum
METOJ0M;

o IPUMEHATh Tpaduyeckue MPEeACTaBIECHUS JUId HUCCIENI0BAaHUS ypaBHEHUH,
HCCIIEIOBAHUS U PEIICHUS CUCTEM YPAaBHEHUH C ABYMS IEPEMEHHBIMHU.

Boinycknuk nonyuum 603M0XiCHOCHb:

o OBnazers crienuanbHBIMUA NPUEMAMU PEILICHUS YPABHEHUM U CUCTEM ypaBHEHUM;
YBEPEHHO IIPUMEHSATH anapar ypaBHEHUH Ul pelIeHus pa3HOOOpa3HbIX 3a7ay U3 MaTEeMaTUKHY,
CMEKHBIX IIPEIMETOB, IPAKTUKH;

o [IpumMeHnsTh rpadguueckue npeacTaBIeHuUs A UCCIIE0BaHUS YPaBHEHUI, cUCTEM

ypaBHEHUH, coaepKaux OyKBeHHbIe KO3()(PUIIUEHTHI.

o HepaBeHcTBa

Bbll’lyCKHuK Haydyumcs:

L4 ITloruMaTth TCPMHUHOJIOTUIO W  CHUMBOJIMKY, CBA3aHHYHO C OTHOIICHUCM
HCEpPAaBCHCTBA, CBOMCTBA YMCIIOBBIX HCPABCHCTB;,

L4 Pemate 1uHEHHEIE HEpPaBCHCTBA C OJIHOH nepeMeHHoﬁ H HUX CHUCTCMELI, PCIIATH

KBaApaTHBIC HCPABECTB C 01'I0p0171 HarT paq)nqecxne IpCACTaBJICHUA,



o HpI/IMeHSITB arrmapar HCPaBCHCTB JIA PCUHICHUA 3aJad U3 pPa3JIMYHBIX Pa3aciioB

Kypca.

Boinycknuk nonyuyum 603moicnocmo:

o OBnazers pa3au4HbBIMU INpUEMAMM  J0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO
MPUMEHSTH aNmapaTHEPaBEHCTB TS PEIICHHs pa3HOOOpa3HBIX MATEMAaTHUYECKUX 3a/1a4, 3a71a4 13
CMEXHBIX IIPEIMETOB U MPAKTUKH;

J [IpumensaTs rpadpuueckue MpencTaBICHUs] JUIsl HCCIEAOBAHUS HEPaBEHCTB,

coJiepKaliux OyKBeHHbIE KOAPPUIIUECHTHI.

o YYc1oBbIE MHOXKECTBA

Boinycknuk nayuumcs:

. [ToHuMaTh TEPMHHOJIOTHIO W CHMBOJIMKY, CBSI3aHHBIC C TOHSITHEM MHOXECTBA,
BBITIOJTHATE OTIEPAIMH HaJl MHO)KECTBAMH,

. Hcnonb30BaTh HaYaIbHBIC MTPEICTABICHIS O MHOXKECTBE JICHCTBUTEIIBHBIX YUCEIL.

BolnycKHUK noayuum 603MONCHOCHIb:

° Pa3BuBaTh npecTaBIeHUE O MHOXKECTBAX;

° Pa3BuBaTh npeCTaBICHNE O YUCIIC U YUCIOBBIX CHCTEMaX OT HATYPaJIbHBIX YHUCEI
10 ICHCTBUTEIILHBIX; O POJIM BBIYUCIICHUN B TIPAKTHKE;

. Pa3BuTh W yriayOMTh 3HAHHS O JCCATUYHOM 3alMCH JICHCTBUTEIBHBIX YHCEI
(meprouYecKre U HEeIepruoIMIECKre I1poon)

X DyHKIIUH

Boinycknuk nayuumcs:

. [ToHumMaTh W HMCHOJB30BaTh (DYHKIMOHAIBHBIC ITOHSTHSA.A3BIK (TEepMUHBI,
CUMBOJIMYECKHE 0003HAYCHHUS ),

° Crpouth rpaduku s1eMEeHTApHBIX (YHKIHMA, HCCIEAOBATh CBOWCTBA UYMCIOBBIX
(GyHKIMH Ha OCHOBE M3YYCHUS TIOBEICHUS UX IpadHKOB;

. [MonnMaTh QYHKIUIO KaK BaXXHEHIIIYIO MaTEMaTHUECKYH MOJICNb Ul OMUCAHUS
MIPOLIECCOB U SBJICHHUM OKPYKAIOIIEr0 MUPA, MPUMEHATh (PYHKIIMOHAIBHBIN S3BIK JJIsl ONMKUCAHUS
Y UCCIIEJIOBAHMSI 3aBUCUMOCTEN MEX Ty (PM3HMUECKUMH BETUUMHAMU;

° [TonumaTh ¥  HCIONB30BATh  SI3BIK  TOCJIENOBATENBHOCTEH  (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHMS)

° [IpumensaTs QGopmynbl, cBsi3aHHbIE C apuPMEeTHUECKON U TEOMETPHUECKOI
MPOrpeccUs MU, U ammapaTr, cQOpMHUpPOBaHHBIA NpPHU HM3YYCHHH IPYTHX pa3lIeloB Kypca, K

PCHICHHUIO 3a1a4, B TOM YUCJIC C KOHTCKCTOM U3 peanLHoﬁ KH3HHU.



Buinycknuk nonyuum 603moicnocmo:

o [IpoBoUTE HCCIIEOBAHUS, CBSI3aHHBIC C M3YyYEHHWEM CBOWCTB (DYHKIHH, B TOM
YHCce C WUCHOJB30BAaHMEM KOMIBIOTEPA; HA OCHOBE TPa(UKOB HM3YUEHHBIX (DYHKIUH CTPOUTH
Oosee ciokHbIe Tpaduku (KycOUHO-3aJTaHHBIE, C BBIKOJIOTHIMH TOUYKAMU H T.IL. );

o Hcnonp3oBath (yHKIMOHATBHBIE TPEACTABICHUSI M CBOMCTBA (PYHKIIMU PEIICHUS
MAaTEeMaTUYECKUX 3a/1a4 U3 Pa3JINYHbIX Pa3JeoB Kypca;

. Pemrate kOMOMHMpOBaHHBIE 337a4l C NMPUMEHEHHEM (GOpPMYIT N-TO WICHA U
CYMMBI MEPBBIX N YJIEHOB apU(PMETHUECKONM U T€OMETPUYECKON MpOrpeccuid, MpPUMEHsS MpU
9TOM annapar ypaBHEHUN U HEPABEHCTB;

. [lonumars apu@MeTHYECKyI0 UM TE€OMETPHUYECKYI0 NPOTpecCHH Kak (YHKIHMH
HaTypaJIbHOTO apryMEeHTa; CBSI3bIBaThb apU(PMETHUECKYIO MPOTPECCUI0 C JMHEMHBIM pPOCTOM,

TCOMETPHUUCCKYIO - C OKCITIOHCHIIMAJIbHBIM POCTOM.

< OJIEeMEHTBI NIPUKJIAJHON MAaTEMaTUKHU

Buinycknuk nayyumcsa:
J Hcnons3oBaTh B XOA€ peIIEHUS 3aJad  dJIEMEHTapHbIC IMPEACTABJICHHUS,

CBsI3aHHBIC C l'IpI/I6J'II/I>KéHHBIMI/I 3HAYCHHUAMU BCIINYUH,

° Hcnonb30Bath MpocTeiime crnocoObl MPeCTaBICHUS U aHATN3a CTAaTHCTUYCCKUX
JIAHHBIX

° HaxoauTh OTHOCHTEIBHYIO YaCTOTY U BEPOSTHOCTD CIYYaHHOTO COOBITHS;

. Pemarer KOMOWHATOpHBIC 3a7aud HAa HAXOXKJICHUE 4YHCIAa OOBEKTOB HIIU
KOMOUWHAIINHA.

BuinyckHuk noayuum 603modxcHoCmb:

. [ToHsATH, YTO YKMCIOBBIE JAaHHBIE, KOTOPbIE HCIIOJB3YIOTCA Ul XapaKTEPUCTHKH
00BEKTOB OKPYKAIOIIET0 MHUPA, SBJISIOTCS NPEUMYILIECTBEHHO MPUOIMKEHHBIMHU, YTO TIO 3aIIUCH
NpUOIMKEHHBIX 3HAYCHUH, COAEPIKALIMXCSI B MHPOPMALMOHHBIX HCTOYHHUKAX, MOKHO CYAUTH O
MOTPELIHOCTH MPUOIINIKEHHUS;

J [ToHSTH, YTO MOTrPEIIHOCTh Pe3yJIbTaTa BHIYMCICHUN JJOJDKHA ObITh COM3MEpUMa C
MOTPELIHOCTHIO UCXOAHBIX JaHHBIX;

J [Ipuobpect mepBOHAYalbHBIM ONBIT OpraHMW3alMd cOOpa JaHHBIX IPH
MIPOBEACHUU oOmpoca OOIIECTBEHHOIO MHEHHS, OCYIIECTBIATh WX aHaliu3, IpPeICTaBIsATh
pe3yiabTaThl Opoca B BUAE TaOIHULIbI, AUATPaMMBI;

J [IpuobpecT ONBIT MPOBEACHUS CIY4alHBIX HKCHEPUMEHTOB, B TOM YHCIE C
IIOMOIIBI0 KOMIIBIOTEPHOTO MOJIEJIMPOBAHUS, MHTEPIPETALMM HMX pEe3YJIbTaTOB; HAyYMTHCS

HCKOTOPbIM CIICHHUAIIBHBIM HpI/IéMaM pemicHuAd KOM6I/IHaTOpHBIX 3aaad.



MnaHupyemble pe3ynbTaTbl U3yueHUA reomeTpum B 7-9 Knaccax

X/

oo I"'eomerprueckne GUTrypul

BoInycKHUK HAYYHTCS

o [Tonb30BaThCsl SI3BIKOM TEOMETPUM JIJISI OMHCAHUS IPEJAMETOB OKPYKAIOIIETO
MHpa ¥ UX B3aUMHOTO PACTIOJIOKEHUS;

J PacrioznaBate u n300paxkaTh Ha YEPTEKAX U PUCYHKAX reOMEeTpUdecKue (puryps
1 UX KOMOWHAIINH;

. Knaccuguimposars reomerpuyeckue GUrypsl;

o Haxonuth 3HAYeHWS JUIMH JIMHEHHBIX JJIEMEHTOB (HUTYp W WX OTHOIICHWS,
rpaaycHyro mepy yriioB ot 0 mo 180°, mpuMeHsist onpeneneHus, CBONCTBA U IPU3HAKH (QUTYp U
WX DJIEMEHTOB, OTHOIIICHUS (UTYyp (paBEHCTBO, MOJ00HME, CUMMETpPHS, TIOBOPOT, MapalIeIbHBIN
TepPEeHOcC);

o OnepupoBaTh € HAYAJIBHBIMH TIOHSITHSMH TPUTOHOMETPUU W  BBITIOJIHATH
3JIEMEHTApHBIE OTepaIiy HaJl PYHKIIUSIMHA YTIIOB;

. Jloka3pIBaTh TEOPEMBI;

o Pemath 3amaun Ha 10Ka3aTeNbCTBO, OMUPAsACh HAa U3yUYEHHBbIE CBOWCTBA QUTYp U
OTHOIICHUI MEXIy HUMH U IPUMEHSSI U3y4YE€HHbIE METOIbI JJOKA3aTeNbCTBA;

o Pemath HecnoxHbIe 337a4dl Ha TOCTPOEHUE, MPHUMEHSISI OCHOBHBIE aJITOPUTMBI
MOCTPOCHUS C TOMOUIBIO IIUPKYIIA U JTUHEHKU;

o Pemats npocreiinmne niaHUMETPUYECKHIE 3a0a4H.

BbInyCKHUK MOJIYy4YUT BO3MOKHOCTH

o OBnazeTs MeTOJAaMHU pEIIEHUS 3aJa4 Ha BBIUMCICHHE U J0Ka3aTelIbCTBO:
METOJIOM OT MPOTHUBHOTO, METOJOM IMOAO0OMS, METOAOM IMepebopa BapHaHTOB U METOJOM
T€OMETPHYECKUX MECT TOUEK;

. [IpnoOpect OMBIT NMPUMEHEHUs anreOpanyecKoro M TPUTOHOMETPUUYECKOTO
anmapara ¥ uei ABMKEHUS MIPH PEIICHUU TeOMETPUUECKHX 3a/1a4;

o OBnazneTs TPATUIIMOHHON CXEMOU pelleHHs 3a/ad Ha MOCTPOEHHE C MOMOIIBIO
LUPKYIS ¥ JIMHEWKH: aHaIU3, MOCTPOCHHE, JOKA3aTeIbCTBO U UCCIIEIOBAHME,

o Hayuuthcs pemath 3a1a4u Ha MOCTPOEHUE METOJJOM T€OMETPUIECKUX MECT TOUEK
M METOJIOM HOJ00H;

o [IpnoOpecT OMBIT UCCIEAOBAaHUS CBOMCTB IUIAHUMETPUYECKHX (uryp ¢
MTOMOIIBI0 KOMIIBIOTEPHBIX MPOTPAMM;

° HpI/IO6peCTI/I OIIBIT BBIIIOJIHCHUA ITPOCKTOB.



< H3MepeHre reOMEeTPUYECCKUX BEIUYUH

BpinycKkHUK HayuHMTCS
o Hcnonp3oBars CBOMCTBA M3MEPEHMS JIMH, YIVIOB M IUIOLIAACH NPU PEUICHUHU
3a/lad Ha HAXOXKICHUE JUIMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, IJIMHBI IyIM OKPYKHOCTH,

IpasyCHOM MepHI yria;

. BbruncnaTe miomanyd TpeyrojabHUKOB, NMPSMOYTOJbHUKOB, Tpareluui, KpyroB U
CEKTOPOB;

o BbruncnsaTe AIMHY OKPYKHOCTU U JUIMHY AYTH OKPYXHOCTH;

o BorluncnaTe AMMHBI  TUHEHHBIX 3JIEMEHTOB (GUIYp M HMX YIUIbI, HCIOJb3Ys

M3Yy4eHHbIE (OPMYJIbI, B TOM YHUCie (POPMYIIbI JJIMHBI OKPY>KHOCTH M JIJIUHBI TyTH OKPY>KHOCTH,
dhopmysl miomanen Guryp;

. Pemarte 3amaum Ha J0Ka3aTeNbCTBO C HCMOJIb30BaHUEM (GOpPMYI JIIHHBI
OKPY>KHOCTHU U JUIMHBI JIyTU OKPY>KHOCTH, GOpMyJI IIIoImaaeil puryp;

J Pemath npakTuueckue 3agaud, CBSI3aHHBIE C HAXOXKJIEHUEM T'€OMETPUYECKHX
BEJUYMH ( UCTIOJIB3Ys MPH HEOOXOAUMOCTH CIIPAaBOYHUKH U TEXHUYECKHE CPE/ICTBA).

BbINyCKHHUK MOJYYUT BO3MOKHOCTh HAYYUThCH:

J Bbruncnare  mmomanu  guryp, COCTaBIEHHBIX M3 JABYX WiIM  OoJjee
IPSIMOYTOJIbHUKOB, MapajuleIorpaMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOpa;

J Beruucnare IUIOINAN MHOT'OYTI'OJIbHUKOB, UCHOJIB3Ys OTHOILIEHUS
PaBHOBEIMKOCTH U PaBHOCOCTABICHHOCTH.

. [IpumensTh anreOpanyeckuii ¥ TPUrOHOMETPUUECKUH anmapar v UAeu JBUKEHUS

IIpu pCIICHHUH 3a1a4 Ha BBIYUCICHUC nnomaz[eﬁ MHOTI'OYI'OJIbHUKOB.

o KoopauHaTtel

BbInyCKHUK HAy4YuTCH

o BelucnaTe  aimMHY OTpe3ka II0 KOOpPAMHATaM €ro  KOHLOB; BBIUMCIIATH
KOOpPJIMHATBI CEPENHBI OTPE3Ka,

o Hcnonp30BaTh KOOPAMHATHBIM METOX Il M3Y4YEHHsS CBOMCTB IIPSAMBIX H
OKPYKHOCTEH.

Bbll'lyCKHI/IK IMOJYYIMT BO3MOKHOCTD

L4 OBJ'Ia,Z[eTL KOOPpAWHATHBIM MCETOAOM PpCHICHUA 3aJda4 Ha BbBIYUCIICHUC U
JA0Ka3aTCJIbCTBO,
L4 HpHO6peCTI/I OIIBIT HCIIOJIB30BAHUA KOMIIBIOTCPHBIX MpPOraMm MJid aHaJIn3a

YaCTHBIX CIIYy4acB B3aUMHOT'O pPaCIIOJIOKCHUSA OKp}DKHOCTCﬁ U TIPAMBIX;

° HpI/IO6peCTI/I OIIBIT BBIIIOJIHCHHUSA ITPOCKTOB.

3 BekTopsl



BhInyCKHUK HAY4YHTCH

o OnepupoBaTb ¢ BEKTOpaMHU: HaXOJAWTb CYMMY U Ppa3HOCTb JIBYX BEKTODPOB,
3a/IaHHBIX T€OMETPUYECKU, HAXOIUTh BEKTODP, PaBHBIM IPOU3BEICHUIO 33aJaHHOTO BEKTOpa Ha
4HCIIO;

. Haxonuts 1711 BEKTOPOB, 3aJaHHBIX KOOPAUHATAMU: JUIMHY BEKTOPA, KOOPIAUHATHI
CYMMBI M Pa3HOCTH JIByX U 0oJjiee BEKTOPOB, KOOPAMHATHI MPOU3BEACHUSI BEKTOpA Ha YHUCIIO,
MIPUMEHSS IPU HEOOXOUMOCTH MEPEMECTUTENBHBIN, COYETATEIbHBIN WIN paCIpeeIUTENbHbIN
3aKOHBI;

. BeluncnaTe  CkansApHOE IPOM3BEICHUE BEKTOPOB, HAXOJIUTh YroJl MEXIY

BCKTOpaMH, YCTaHABJIWBATh MCPIICHAUKYIAPHOCTD IIPAMBIX.

BLIHyCKHI/IK MOJIYYMT BO3MOKHOCTD

. OBnageTy BEKTOPHBIM METOAOM JUIA DEIICHHs 33Ja4 Ha BBIYHMCICHHE U
JI0Ka3aTeIbCTBO;
. [IproOpecTy OMBIT BHIMOJIHEHUS IPOEKTOB.

Cozepxkanue Kypca MaTeMaTHKH 5-6 KIacCoB.

Apucghmemuxa

HartypaabHble unciia

. Psn naTypanbHbix yncen. JlecsiTuuHas 3amuch HAaTypallbHBIX yucen. OKpyrieHue
HaTypaJbHbIX YHUCEIL.

. Koopaunathsiii j1yd.

° CpaBHeHMe HartypaibHbIX 4yuced. COKEHUE M BbIYMTAHUE HATYpaJbHBIX YHUCET.
CBoIiCcTBa CII0KEHUS.

° YMHOXXEHHE U JIeJICHHE HaTypalibHbIX yncesl. CBoMcTBa yMHOXKEHUA. Jlenenue ¢
octaTkoM. CTerneHpb yucia ¢ HaTypajbHbIM [TOKA3aTeJIEM.

° Jlenutenu W KpaTHbIE HATypalbHOTO uucia. HauOonplmmii oOumuit nenurtessb.

Haumensimee o6miee kpatHoe. [Ipusznaku aenumocty Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

J IIpocTble u cocTaBHBIE Unca. Pa3nojkeHue yncen Ha IPOCTbIE MHOXHUTEIH

J Perienune TekcTOBBIX 3a7a4 apU(METUYECKMMH CIIOCO0aMH.

JApodu

. OObikHOBeHHBIE JpoOH. OcHOBHOE cBOMCTBO JpoOu. HaxoxneHnue apoOu ot

yucia. HaxoxaeHwe duciaa MO 3HAYCHUIO €€ )Ip06I/I. HpaBI/IJ'ILHLIC N HCIIPABUJIBHBIC )lpOGI/I.

CMelraHHbIC YUCIA.



J CpaBHEeHHE OOBIKHOBEHHBIX IpOOEH M CMEIIaHHBIX 4ucesl. ApudpmeTndecKue
JEWCTBUS C OOBIKHOBEHHBIMH JIPOOSIMH M CMEIIIAHHBIMU YHCIIAMHU.

J Hecatuunpie  apoOu. CpaBHEHHE U OKpYIJICHHE JECATHYHBIX  JpoOeit.
ApupmeTrnueckie NeHCTBUS C ACCATUYHBIMH ApoOsMu. [IpUKUAKH pe3ylnbTaTOB BBIYMCICHHM.
[IpencraBieHne NECATUYHONW IPOOU B BHJC OOBIKHOBEHHOW NpOOWM W OOBIKHOBEHHOW B BHJIE
JeCATUYHON. BeckoHeuHble meproanvecKue necsTHYHbe Apolu . JlecsaTHuHOe NpHONMKEHHE
OOBIKHOBEHHOH JPOOH.

J OtHowenue. IlponeHTHOE OTHOIIEHME JABYX uucen. JleneHue uuciaa B JTaHHOM
OoTHoIIeHUH. Macitab.

. [Iponopuus. OcHoBHOe cBoicTBO mnpomopuuu. [lpsmas u  oOparHas

MpONMOPIHHUOHAIIBHBIC 3aBUCUMOCTH.

o [Ipouentel. HaxoxpaeHue mnpoueHTOB OT uucia. HaxoxpaeHue dyucina 1o €ro
MIPOLIEHTaM.
. Pemenune TekCTOBBIX 3a7a4 apuPMETHUECKUMHU CIIOCOOAMH.

PanuonajnbHbIe YHCIA

° [TonoxxurtensHbIC, OTPUIIATENbHBIC YUCTa U Yucio 0.
. [IpotuBonosioxkHkIe ynciaa. Moaynb yucia.
o Lenble uwncma. PamuonansHble uyucna. CpaBHEHHE palMOHAIBHBIX YHCEIL.

ApubdmMeTrnueckre NEHUCTBUS C pallMOHATBHBIMHA YKciiaMi. CBOWCTBA CIIOKEHUS M YMHOXKEHUS
paloOHaIbHBIX YHCE.

o Koopnunatnas npsimas. KoopauHatHas miocKOCTb.

BenuunHbl, 3aBHCUMOCTH MEKAY BeJIHYUHAMU.

o Enununb! 1iuHel, miomaay, 00bEMa, Macchl, BpeMEHHU, CKOPOCTH.

o [Tapametpsl 3aBucuMOCTEl Mex 1y BennunHamu. [IpencraBieHue 3aBucumMocTeii B

Bujie hopMyn. Beruncienus o ¢popmymnam.

Yucnosvie u bykeeHnvie guipadicenus. Ypagnenus.

. YucnoBsle BpIpaKeHHsA. 3HAUCHHE YHMCIOBOroBbIpaykeHus.Ilopsnok neicTBuil B
YHUCIIOBBIX BhIpakeHUsX. bykBeHHBbIE BbIpakeHHs. Packpeitue ckobok. IlonoOHble cnaraemsle,
MpUBEJICHUE NOJOOHBIX cilaraeMbiX. POpMyIIbI.

. VYpaHenus. KopeHp ypaBHeHus. OCHOBHBIE CBONCTBAa YypaBHEHMH. PemieHue
TEKCTOBBIX 3a/J1a4 C [IOMOIbIO YPAaBHEHUM.

Onemenmer cmamucmuku, geposimuocmu. Kombunamophule 3a0ayu.

. [IpencraBnenue NaHHBIX B BHJE TaOJMIl, KPYrOBBIX M CTOJOYATBIX AMArpamw,

rpaduKoB.



. Cpennee apudmernueckoe. CpeqHee 3HaUCHNUE BETHUUHBIL

. CnyugaitHoe coObiTue. JlocTOBepHOE U HEBO3MOXKHOE COObITHA. Pernenwue
KOMOMHATOPHBIX 33/1a4.

T'eomempuueckue guzypul.

H3mepenus ceomempuyueckux eIudu

. Otpeszok. [loctpoenue orpeska. [nunHa oTpes3ka, momaHoil. M3mepeHue IMHBI
OTpe3Ka, IMOCTPOCHHE OTpe3Ka 3aJaHHOW JuiMHbL. [lepumerp MHoroyrosnbHuKa. [II0OCKOCTS.
[Ipsmas. Jlyu.

. VYros. Bunel yrios. I'panycnas mepa yria. M3mepeHne U MOCTPOCHHE YIJIOB €
MTOMOIIBIO TPAHCIIOPTHUPA.

. [Ipsmoyronsuuk. KBagpar. TpeyroasHuk. Buasl TpeyronbHukoB. OKpyKHOCTb U
kpyr. dimuna okpyxuoctr. Yucio [].

. PapenctBo ¢uryp. Ilonarue u cBoiicTBa miomaau. [lnomans npsMoyroasHuKa U
kBazpara. [Imomanes kpyra. Ock cuMMeTpun (PUTYPHI.

. Harnanuele mnpenctaBieHHss O MPOCTPAHCTBEHHBIX (urypax, Takux Kak:
MPSIMOYTOJIbHBIN TMapalijienenunes, Kyo, nupamuaa, UUIUHAP, KOHYC, 1map, cdepa. [Ipumepst
pPa3BEPTOK MHOTOTPAHHUKOB, IWIMHApA, KoHyca. [loHstme u cBoictBa 00BEMA. OO0BEM
MPSIMOYTOJIBHOTO Mapajuiesienunena u Kyoa.

. B3anmHOoe pacnonoxkenue AByX npsAMbIX. [leprneHauKynspHble NOpsSMBbIE.
[TapannensHbIe IpAMBIE.

. OceBas ¥ LIECHTpaJIbHAsE CHMMETPUU.

Mamemamuxa 6 ucmopuueckom pa3eumuu.

Pumckas cucrema cumcnenus. Ilozunmonnsie cuctemsl cuucieHus. OOo3HaueHUE
uudp B JpeBHeir Pycu. CrapunHble Mepbl JIMHBL. BBeneHne MeTpa Kak €IMHHIIBI JTHHBL.
Metpuueckas cuctema mep B Poccu, B EBpomne. Vctopus popmupoBanus MaTeMaTHUECKUX
cumBoJI0B. J[poOu B BaBunone, Erunrte, Pume, Ha Pycu. OTkpbiTHE NeCATUYHBIX Opobeit. Mup
pocCThIX uncen. 3oao0toe ceuenue. Yucno 0. [losiBiieHne oTpULIaTEIbHBIX YHCET.

JI.d.Maruunkuii. I1.J1.YeObrmes. A.H.Koimoropos.
Koymn4ecTBO KOHTPOJILHBIX PadoT:

B 5 knacce- 10

B 6 knacce-12

Conepxanue Kypca anreopsl 7-9 Kiaccon

X AJ'IF66DaI/I‘-ICCKI/IC BBIPAKCHUA




BripakeHue ¢ nepeMeHHbIMU. 3HAUEHHUE BBIPOKEHUS C IEPEMEHHBIMU. JloIycTUMBIE
3Ha4YeHUs1 TMepeMeHHbIX. ToxaecTBo. ToXkIeCTBeHHbIE MPeoOpa3oBaHUsl aNreOpamyecKux
BbIpakKeHUH. Jl0Ka3aTebCTBO TOXKICCTB.

Crenenp ¢ HaTypajJbHBIM IOKa3zareneM M e€ cBoicTBa. OpHowieHbl. OpHOYIEH
cranzaptHoro Buja. CreneHb ogHOWIeHAa. MHoOrouieHbol. MHOTOWIEH CTaHAApPTHOIO BHUJA.
Crenenp MHorouneHa. Cio)keHue, BBIYUTAHME W YMHOXKEHHE MHOTOYJIEHOB. DOpMyIibl
COKpAaIIEHHOTO YMHOXEHUS: KBaJpaT CyMMbl M KBaJgpaT pasHOCTU JBYX BBIPAKCHUM,
IIPOU3BEICHUE CYMMBI U PA3HOCTH JABYX BBIpaXXEHUMU. Pa3io)keHre MHOTO4YIeHa Ha MHOKHUTEIIN.
Brinecenne MHOXUTENnsT 3a CKOOkW. Meron rpynmupoBkH. Pa3HOCTH KBaapaToB JBYX
BoIpakeHnil. CyMMa U pa3HOCTh KyOOB AByX BhlpakeHuil. KBampatublii Tpéxunen. Kopens
KBajZpaTHOro TpéxwieHa. CBoilcTBa KBaJpaTHOro TpéxuieHa. Paslo)keHue KBaJpaTHOTO
TpEXUWIEHA HA MHOKHUTEIN

Pannonanbubie Belpaxkenus. Llensie Beipaxenus. {poOHbie Beipaxkenus. PannonansHas

npo0b. OCHOBHOE CBOWCTBO palMoHaNbHOW Apodm. Clio)KeHHue, BBIYUTAHUE, YMHOXEHUE U

JICNICHUE PallMOHAIBHBIX JpoOei. Bo3Benenue pammoHanbHOW JIpoOu B CTEIECHb.

ToxnecTBeHHble TpeoOpa3oBaHUsl pallMOHANBHBIX BhIpaxeHH. CTeneHb ¢ 1eJbIM MoKa3aTeleM
" €€ CBOWCTBA.

KBangpatueie kopHu. ApudMeTHUECKHil KBaJpaTHBI KOpPEHb W €ro CBOICTBA.

ToxnecTBeHHbIE TPeoOpa30BaHUs BRIPAKECHUIM, COAEPKAIINX KBaJpaTHbIE KOPHHU.

X/

%  YpaBHeHusd

YpaBHenue ¢ ogHoM nepeMeHHol. KopeHb ypaBHeHHs. PaBHOCHIIbHBIC ypaBHEHHS.
CBolicTBa ypaBHEHHUM C OJHOM NEPEMEHHOW. YpaBHEHHWE KaK MaTeMaTH4ecKas MOJIEb
peaIbHOM CUTYallUH.

Jluneitnoe ypaBHeHue. KBagpatHoe ypaBHeHue. Dopmysia KOpHEH KBaApaTHOTO
ypaBHeHus. Teopema Buera. Panmonanbsubie ypaBHeHUs. PereHre paBHOCHIBHBIX YPaBHEHHUIA,
CBOJSIIUXCA K JTUHEHHBIM WJIM KBaJpaTHBIM YpaBHEHHsM. PelieHue TEKCTOBBIX 3aJay C
MIOMOIIBIO PAIIMOHANBHBIX YPaBHEHUH.

VYpaBHeHHe C IBYMs MEpeMEeHHbIMU. ['paduk ypaBHEHUS C JOBYMsI MEPEMEHHBIMHU.
JluneiHOe ypaBHEHHE ¢ JBYMs MEPEMEHHBIMU U €r0 rpaduk.

Cucrembl ypaBHEHHI C ABYMs MepeMeHHbIMU. [ 'padudeckuii METON pelieHus
CUCTEMbl ypaBHEHHMIl C JAByYMs IE€peMEHHbIMU. PelieHue cucTteM ypaBHEHHMH METOJ0M
MOJCTAHOBKH U cJlokeHus. CucrteMa JBYX ypaBHEHUU C JABYMS NEPEMEHHBIMU KaK MOJIEb

pCaHLHOI‘;I CUTyaluu.

3 HepageHncrtna




UucnoBele HepaBeHCTBA U UX cBOMcTBA. CI0XKEHUE U YMHOXKEHHUE YHCIIOBbIX HEPABEHCTB.
OuenuBaHue3HaueHus: BblpaxkeHHs. HepaBeHCTBO ¢ oaHON nepeMeHHOH. PaBHOcHibHBIE
HEpaBeHCTBA. YuUCIOBBIE NPOMEKYTKU. JIMHEWHBIE M KBaJIpaTHbICE HEPABEHCTBA C OJHOM
nepeMeHHOM. CHCTeMbl HEPAaBEHCTB C OJHON MEPEMEHHOM.

o YucioBbIE MHOXKECTBA

MHuoxecTBO U ero sneMeHTbl. CrocoObl 3aaHusi MHOKeCTBa.PaBHBIE MHOECTBa.
[Iyctoe wmuoxectBo. IlommuokectBo. Omepanuu Hax MHoXkecTBamu — Minmoctparus
COOTHOLIEHUH MEXJy MHOXECTBAMM C TIOMOLIBIO JHarpamm Olinepa. MHoxecTBa

m
HaTypaJbHBIX, IEIBIX, PAlMOHATBHBIX YKcell. PaloHaibHOE YHUCO Kak ApoOb BUAA — , T M-
n

[IEJI0€ YHCII0, a N —HaTypallbHOE, W KaKk OECKOHEYHas MepHOJUYecKas NeCATUYHas IPOOb.
[IpenacraBnenne 00 wuppanMoHAIBLHOM  4YHCie. MHOXECTBO  JEHCTBUTEITBHBIX  YHCEI.
[IpencraBnenune neWCTBUTENHHOTO YKCA B BHIE OCCKOHEYHON HEMEPHOIUYECKON eCATUIHON

npo6u CpaBHEHHE AEWCTBUTENBHBIX uncen. CBsa3b Mexay MHOxkecTBamMu N. Z. Q/

% QyHKIUHK
YucioBbie QyHKIUU
OyHKIIMOHANIBHBIC 3aBUCHMOCTH MEXAy BeluunHamu. [loHsTHe QyHKIMHA
.DyHKIMS KaKk MaTeMaTu4deckas MOJeb pealbHOTo mporecca. O0IacTh onpeaeneHus 1 001acTh
3HaueHni ¢GyHKMUA. CrnocoOwl 3amanus Gynknuu. ['paduk ¢pyaknuu. Iloctpoenue rpaduxon
dbyHkuMic ¢ moMomiplo  npeobpazoBanuwii  puryp. Hymm  dyHknuu.  [Ipomexyrku
3HAKOMOCTOSTHCTBA PyHKIMH. [IpoMEexXyTKH Bo3pacTaHMs U IPOMEKYTKH YOBIBAHUS (DYHKITHH.
Jlunelinas QyHKIMsI, oOpaTHas MPOTIOPIMOHAIBHOCTD, KBaJpaTHUHAS (QYHKIIHS,
dyHKIMA Y = VX , NX CBOICTBA N rpadHKH.

YuciaoBble MOCIEA0BATEIbHOCTH

[TonsiTie 4YHCIOBOM TMOCIEIOBATEIHHOCTH. Koneunsle u OeckOHEUYHBIE
MOCJIEIOBATENLHOCTH. CriocoObl  3aiaHusi TMOCIEOBATEIHHOCTH. Apudmernueckas u
reoMerpuueckas mporpeccur.  CBOHCTBAa WIEHOB apU(PMETHUECKOH U T'e€OMETPHUYECKOMN

nporpeccuif. @opMmynbel 0O0IIEro uieHa apuPMETHUEeCKOM M TeOMETPUYECKOW IPOrpeccHid.
®opMynbl CyMMBI N —IEPBBIX YJIECHOB apu(MeTHUECKON U reoMeTpruieckoii nporpeccuit. Cymma
OECKOHEYHOM TeOMETPUIECKO# mporpeccuu, y kotopoii |q| < 1. IlpencraBienne GeCKOHEUHOM

NEePUOANYECKOH IeCATUYHON 1poOH B BUJe OOBIKHOBEHHOMN APOOH.

3 DEeMEHTHI NPUKJIATHON MAaTEMATUKHA

MaremaTuueckoe MOJCINPOBAHHUC. HpOI_IeHTHLIe paC‘-IéTLI. <1>opMyJ1a CJIOXKHBIX

IIPOLICHTOB. HpI/I6J'II/I)KéHHBIC BBEIYUCICHHUS. AOCOIIOTHAsT W OTHOCHTCIIbHAS MOrpeIIHOCTH.



OcHoBHBIE TIpaBHJa KOMOMHAaTOpuKW.  YactorTa M BEPOSTHOCTb CIYY4aHOTO COOBITHS.
Knaccuueckoe ompenesneHue  BEPOSTHOCTH. HavanpHple cBeneHUMs O  CTaTUCTHUKE.
[IpencraBnenne AaHHBIX B BHAE TaONMIl, KPYroBBIX M CTOJIOUATBHIX JHarpamm, rpadukos.
CraTucTrueckrue XapakTepUCTUKA COBOKYITHOCTH JAHHBIX: CpEJHEE 3HAU€HHE, MOJa, pa3Max,

MeJraHa BBEIOOPKH.

< AJ'IF€6Da B UICTOPHUYCCKOM PA3BUTHH.

3apoxaeHue anreOpbl, KHATa O BOCCTAHOBJIGHHMH W TMPOTHBONOCTaBIeHMH Myxammena
anb-Xopesmu. Ucropust dhopmupoBaHus MaTeMaTH4YecKOTro s3blka. Kak  3apoawnach ujes
koopauHaT.  OTKpbITHE WppalUOHAIbHOCTU. V3 HcTOpUM BO3HUKHOBEHUS (QOpPMYN IS
peuieHus ypaBHeHU#M 3- W 4-i1 creneHeil. HWcropus pasButus noHsatus ¢yHkuuu. Kax
3apoaunachk Teopust BepositHocTel. Uncna ®dubonauyum. 3amaya JI.IIuzanckoro (Gubonayun)
0 KpOJIMKaXx.

JI.®.Marauuxui. [1.J1.YeOpImeB. H.1.JIo6aueBckuii. B.S1.byHsikoBCKUi.
A.H.Kommoropo. @.Buer. Il.depma. P.Jexapr. H.Tapramss. [.Kapmano. H.AGensb.

b.ITackans. Jl.ITuzanckumii. K.I'aycc.

Konuuecmeo konmponsnvix pabom:

7 kiacc-8 8 kiacc-7 9 kiacc- 6

ConeprxkaHue Kypca reoMeTpuu 7-9 KjiaccoB

X/

1X3 ITpocretinine reoMmeTpudecKkue GUryphl

Touka, npsamas. OTpe3ok, gyd. Yroua. Bugsl yrinoB. CMeXHbIE U BEPTUKAIbHBIC YIJIBI.
buccekrpuca yrna.

[Iepecekaromuecs u napasuienbHble npsMble. [lepnenaukynspueie npsmele. [Ipuznaku
napajieIbHOCTH NpsMbIX. CBOMCTBA MapauieNbHbIX NpsAMBIX. [lepnenaukynsp u HakJIoOHHas K
MPSIMOM.

o MHOTroyroJbpHHUKH.

Tpeyronsauku. Bunsl TpeyronpHukoB. MenuaHna, OMCCeKTpUCa, BBICOTA, CPEIHSS TUHUS
TpeyrojibHUKa. [Ipu3HaKy paBeHCTBa TpeyrojbHUKOB. CBONCTBA M MPHU3HAKH PaBHOOEIPEHHBIX
TpeyrojabHUKOB. CepelMHHBIN NepneHauKyIsip oTpe3ka. Cymma yriioB TpeyroJibHuKa. BHemHne
yrisl TpeyroiabHuka. HepaBeHcTBO TpeyroiapHuka. COOTHOLIEHUS MEXy CTOPOHAMH U yIJIAMH
TpeyrojapHuka. Teopema [Tudaropa.

[lonoOusle TpeyronbHukH. [Ipu3Haku 1OMOOMS  TPEYroJbHUKOB. TOYKHM
nepeceyeHusl MenuaH, OUCCEKTPHUC, BBICOT, TPEYrOJIbHUKA, CEPEAWHHBIX MEpPHEeHIUKYISIPOB
CTOPOH TpeyrojbHuKa. CBOWCTBO OUCCEKTpUCH! TpeyroyibHuKa. Teopema Daneca. MeTpuueckue

COOTHOHICHUS B MPAMOYTI'OJIBHOM TPECYT'OJIbHUKE. CI/IHyC, KOCHHYC, TAHI'CHC, KOTAHI'CHC OCTPOI'0



yria npsMOYTrOJIbHOTO TpeyrojabHuka u yriaoB oT 0 no 180°. dopmyiibl, CBSI3BIBAIOLIME CUHYC,
KOCHUHYC, TAHT'€HC, KOTAaHI'€HC OJIHOTO U TOrO K€ yria. PemieHue TpeyrojipHuUKoB. Teopema
CHHYCOB U TEOpEMa KOCUHYCOB.

YUeThIpEXYroJIbHUKY. [Tapayurenorpamm. CaoiicTBa U MIPU3HAKHU
napajuienorpamma.. [IpsMoyroiabHuk, pom0, KBajapaT, MX CBOICTBa M NpU3HAKU. Tpameuus.
CpenHss TUHUS Tpanenuu 1 e€ cBoicTBa.

MHoroyroapHukd. Beimykible MHOTOyrojipHukd. CyMMa yIrjioB BBIITYKJIOIO

MHOTI'OYI'OJIbHUKA. HpaBI/IJ'II)HI)IG MHOI'OYTI'OJIbHUKH.

< OKDV}KHOCTB U KPVT.

I'eomeTprUyeCcKNe NOCTPOCHUS

OKpyXHOCTb M Kpyr. OJEMEHTbl OKpYXHOCTHU U Kpyra. LleHTpanbHble u
BNMcaHHble yribl. KacaTenbHas K OKpPYKHOCTHM U €€ cBoicTBa. B3auMHOe pacrnojioskeHue
npsiMOM M OKpyKHOCTH. ONUCHHAsE U BIHCaHHAs OKPYXKHOCTU TpeyrojbHUKa. BrucanHbie u
OTMCAaHHbIE YETHIPEXYTOJIbHUKH, HUX CBOWCTBAa W TMpHU3HAaKU. BrucaHHble W ONMCaHHBIE
MHOTOYT'OJIbHUKH.

I'eomerpuueckoe Mecto Touek (I'MT). CepenuHHbIN NEpIEHAUKYISIP OTpe3Ka U
ouccekTpuca yria kak ['MT.

I'eoMeTpuueckue MOCTpOEHUs LUPKYJeM M JIMHEHKOW. OCHOBHBIE 3aJaud Ha
MIOCTPOCHHE: MMOCTPOCHHUE yIila, PAaBHOTO JTaHHOMY, TOCTPOEHHE CEPEANHHOTO MEPIEeHIUKYIsIpa
JAHHOTO  OTpe3Ka, TOCTPOEHHE MpAMOH, MpoXoAdsmied dYepe3 JaHHYI0 TOYKYy U
MEPHEeHIUKYIAPHON JaHHOW NpsSIMOM, MOCTpoeHHe OucceKTpHchl AaHHOro yrina. Iloctpoenue

TpPEyroJibHUKA MO 3aJaHHbIM 7eMeHTaM. Meton I'MT B 3aauax Ha MOCTpOEHUE.

** I/ISMGDGHI/IG T'COMECTPHYUYCCKHUX BCJINYUH

Jnuna otpe3ka. PaccTosHue mMexay AByMs ToukamM. PaccTosiHHE OT TOUKU 10 MPSIMOM.
Paccrosinue Mex 1y napauiesibHbIMUA IPSIMBIMU.
[lepumeTp MHOTOYroJbHHKA.
JltuHa OKpY)KHOCTH. J[JIMHA AyTU OKPYKHOCTH.
I'panycHas mepa yria. BenuunHa BnMcaHHOTo yria.
[lonstne muomaau MHoroyroibHuka. PaBHoOBenukue ¢urypsl. Haxoxxaenue
IUTOIIAIN KBa/IpaTa, MpsMOYTroJbHUKA, apajjieIorpaMMa, TPEYT0JIbHUKA, Tparenuu.

IlonsTre momanu Kpyra. [Inomane CCKTOpAa. OtHomeHne I (O 1ENE HOI[O6HBIX

¢buryp.

X HeKaDTOBBI KOOpAMHAThI HA IMJIOCKOCTH




@opMmynia paccTOSHUA MEXIAy ABYMs To4ykaMH. KoopauHAaTel cepeiuHBl OTpe3Ka.

VYpaBuenue purypsl. YpaBHeHUE OKPY)KHOCTH U MPSIMOK. YTIIOBOK KO(D(PUIIMEHT PSIMOI.

R/

o BekTopsl
[lonstne BexkTopa. Monaynb (anuHa) BekTtopa. PaBHble Bekropbl. KosuinHeapHbie
BekTOphl. KoopauuaTtel Bekropa. CiiokKeHHEe M BbIYMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha

yuciio. CkansipHoe npousBeeHne BeKTOpoB. Kocunyc yriia Mexay 1ByMsi BEKTOpaMHu.

*° I'eomeTpuueckue HDCO6D&30B3HI/IH

[Tonsite o npeoOpazoBanuu ¢urypsl. JBuxenue ¢urypsl.. Buasl ABMKeHUs QUIYpHI:
napajuleNIbHbIN MepeHoc, oceBasi CHMMETpHsl, TOBOpoT. PaBHbie gurypsl. ['omoterus. [lonobue
¢uryp.

% ODJIEeMEHTBI JOTUKHU

Onpenenenne. AKcuoM U Teopembl. [okazarenbcTBo. Jloka3aTeabCcTBO OT MPOTHUBHOTO.
Teopema, oOpatHas manHOW. HeoOxommmoe U JOCTaTOYHOE yCIOBHE. YTOTpeOIeHUE

JJOTHYECKHUX CBA30Kecau..., mo..., moz2oa u MmoabKo mo2od.

<> ['eoMeTpus B HICTOPUISCKOM PA3BUTHUHM.

N3 ucropum reomerpun, «Hauwana» EBknupa. Mcropusa maroro nmocrynata EBkimaa.
Tpuronomerpus — Hayka 00 U3MepeHUU TpeyrodpbHUKOB. [locTpoeHune mpaBUIBHBIX
MHOTOYT0JIbHUKOB. Kak 3apoaunach uues KoopJauHar.

H.N.Jlo6aueBckuii. JI.Dinep. ®anec. [Tudarop.

Konuuecmeo konmponvhoix pabom

7 xiacc-6 8 kmacc-7 9 kiacc-6

OCHOBHBIE TEXHOJOTUH

C O CIbIO obecneyeHus 3(1)(1)CKTI/IBHOCTI/I U PE3yJIbTAaTUBHOCTU y‘IG6HOI‘O Imponecca
HCIIOJIB3YIOTCA Pa3JIMYHBbIC TCXHOJIOTHU O6y‘leHI/IH.

I'maBHOM 3agauel HCIIOJB30BAaHUS HOBBIX TEXHOJIOTHH SBJISETCA pacmiupeHuc
HUHTCJUICKTYAJIbHBIX BO3MOKHOCTEH 4enoBeka. Bee HCIIOJIB3YEMbBIC TCXHOJIOTHUU HAIIPABJICHBI Ha

COXpAaHCHUC CI)I/I3I/I‘-ICCKOFO, MNCUXUYCCKOTO U HPAaBCTBCHHOTI'O 3I0POBbA KaKJA0I'0 YUCHHKA.

Ha YPOKax HUCIOJIB3YIOTCA 3JIEMCHTBI CJICAYIOIIUX TEXHOJIOTHIA;



Npo6nemHoe 06yuyeHue
Coznmanue B yaeOHOM JIEATEIILHOCTH MPOOJIEMHBIX CUTYAIIUH U OPTaHU3aIHs AKTHBHON
CaMOCTOSITEIIbHOM IeATETPHOCTH YUALTUXCS M0 UX PAa3pPEIICHHIO, B PE3YJIbTATE Yero MPOUCXOTUT
TBOPUYECKOE OBJIA/ICHUE 3HAHUSMHU, YMEHUSMH, HAaBBIKAMH, PA3BUBAIOTCSI MBICITHTEIHHBIC
crocoOHOCTH.
NHauBuayaIbHO -pa3BUBaIOIIEe00yYeHHE
3HAKOMCTBO C HOBBIMH METOJIAMU MBICIUTEILHON JCATEILHOCTH TPU PEIICHUU
TBOPUYECKUX 3a/IaHUH C YePTEIKAMHU, TEXHOJIOTUICCKIMH KapTaMU B UHAUBHIYAJTLHOM ITOPSIJIKE
PaznoypoBHeBoe 00yueHmne
Y yudTens TMOSBISETCS BO3MOXKHOCTh IOMOTaTh ciaaboMy,  yIelATh BHUMaHUE
CWJIBHOMY, PEaM3yeTCsl IKEJIAHWE CHIIBHBIX YJalluXcs OBICTpee W TIIyO)Ke MPOJBHTaThCS B
obOpazoBanun. CwibHBIC YYaIlIHEeCs YTBEPKIAIOTCS B CBOMX CIIOCOOHOCTAX, Cladble MOJIydaroT
BO3MOYHOCTh HCIBITBIBATh YUEOHBIM yCIIEX, ITOBBIMIACTCS YPOBEHb MOTHBAIMHM YUCHUS.
TexHoJIOrMsl POEKTHOr0 00y4eHH s
YuuTens OpraHu3yer y4eOHO-II03HABATEIbHYI0, UCCIICIOBATEILCKYIO, TBOPUCCKYIO WIIH
UTPOBYIO JIEATEIHHOCTh OOYUaAIONIUXCS, KOTOPHIC OBJIQ/ICBAIOT HABBIKAMU CaMOCTOSTEIHHOTO
MorcKa, oOpabOTKM M aHaM3a HY)XHOW HWHGOPMAIMK I PENIeHUs KaKOW-Ir00 MmpoOIeMbl,
3HAYUMOM ISl y4aCTHUKOB IIPOEKTA.
PaGota ¢ wucnonp3oBaHHMEM JTOW TEXHOJOTMM  JTa€T BO3MOXKHOCTH pPa3BUBATh
WHIUBUAyaJIbHbIE TBOPYECKHE CIOCOOHOCTH YdYalluxcs, Oojiee OCO3HAHHO MOAXOOUTH K

HpO(beCCI/IOHaJ'IBHOMy u COLIUAJIIBHOMY CaMOOIIPCACIICHHIO.

TexHoJI0rHs NCNO/IB30BAHUS B 00Y4eHUH UTPOBBIX METOJ0B: POJIEBbIX, 1eJ10BbIX U
APYTUX BH/I0B 00YYAIOLIUX UI'P
Pacmupenue kpyrosopa, pa3BuTHe IO3HABATENbHOM JEeSITEIbHOCTH, (OPMHUPOBAHNE
OIpE/IeNIEHHBIX YMEHUH 1 HaBbIKOB, HEOOXOIUMBIX B IIPAKTUYECKOMN 1EATEIbHOCTH, Pa3BUTHE
0011ey4eOHbIX YMEHU U HABBIKOB.
TecToBbIE TEXHOIOTHHU
OneHka ypoBHsI OOy4EHHOCTH MO KOHKPETHOH TeMe, MO3BOJISAIONIAs PEalTbHO OILCHUTh
TOTOBHOCTh OOy4aroIUXcs K HTOTOBOMY KOHTPOJIIO, YCTQHOBJIEHHE KOJHMYECTBEHHBIX H
Ka4eCTBEHHBIX WHAMBHIyalIbHbIX Pa3IUUn.
OOy4enue B COTPYIHHYECTBE (komaHHasA, rpyninoBas padora)
CoTpyqHMUYECTBO TPAKTYETCs KaK Ujes COBMECTHOM pa3BHBAIOLICH AEATEIIEHOCTH B3pOCIBIX U
nereit. CyTh MHAMBUIYATBHOTO IMOJXO0/Aa B TOM, YTOOBI MATH HE OT Y4EOHOTO IMpeameTa, a OT
peOeHKa K mpeaMeTy, UATH OT T€X BO3MOXKHOCTEH, KOTOPBIMH pacrosaraetT peoeHOK, IPUMEHSTh

IICHUXOJIOrO-nmeJarorudeCKuc JUarHoCTUKMU JINMYHOCTH. 06}”{8.}0]_]_[1/1605[ U Y4YUTCJIb 3dHUMAKOTCA



COBMECTHOH AEATENbHOCThI0. D(P(PEeKTUBHOCTh METOAAa HE TOJBKO B aKaJEMHYECKUX YycCIexax
oOyyaromuxcs, HO W B HMX HUHTCIUIGKTYaJJbHOM ¥  HPaBCTBEHHOM  Pa3BUTHH.
NudopmannoHHO-KOMMYHHKAIIHOHHbIE TEXHOJIOTHH

Ucnonp3oBanme [IK B yueObHom mporecce. Co3manue pedepaToB, CHAiI0B,
npeseHTauuit U ap. Ilouck HyxHoW uHpopmanuu B MHTepHeT. IlpuMeHeHue mMmoJy4eHHBIX

3HaHUHI B IIPaKTUYECKON NEATEIIbHOCTH.

3n0poBbe cOeperalomme TeXHOJOTUH

Hcnonb3oBaHue NaHHBIX TEXHOJOTUHN MMO3BOJISIOT PABHOMEPHO BO BpEMsl YpOKa paclpesensiTh
pas3nuyYHble BHUABI 33/JaHUN, 4YEpelOoBaTh MBICIUTEIbHYIO JESITENBbHOCTh C (DU3MHUHYTKaMH,
OTIPEIENIATh BPEMsI MOJIa4M CJIOXKHOTO y4eOHOro MaTepuana, BBIIENSITh BpeMsl Ha IPOBEICHHE
CaMOCTOSITENIbHBIX PaboT, HopMaTUBHO NpUMeHTh TCO.

Ocnoenvle munul yue6ublx 3anamuil:

o YPOK M3Y4EHHsI HOBOTO Y4EOHOTO MaTepraa;

. YPOK 3aKpEIJICHUS U ITPUMEHEHUS 3HaHW;

. YPOK 0000IIIa0IIero MOBTOPEHUS M CUCTEMATHU3AIUN 3HAHUH;
. YPOK KOHTPOJIS 3HAHUU U YMEHHIA.

OCHOBHBIM THIIOM ypOKa SIBJISIETCSI KOMOMHUPOBAHHBIM.
Dopmbl opzanuzayuu yuedH020 npoyecca:
WHIUBUAyaJIbHbIE, TPYIIOBbIE, MHAWBUYaIbHO-TPYIIIOBbIE, (DPOHTATbHBIE.

Ha ypoxax ucnosb3ytorcst Takue GopMbl 3aHATHH Kak:

L4 IMPAKTUYCCKUC 3aHATUA,
L4 TPECHUHT;
L4 KOHCYJIbTallUsA,

Cucrema YPOKOB YCIIOBHA, HO BCE€ K€ BBIACIIAIOTCA CIICAYIOIINEC BUBI:

Ypox-nexyua. Ilpeamonaraiorcss COBMECTHBIE YCWIMSI YYHUTENIS M YYEHUKOB IS
pemieHus ooOmieil nmpoOneMHON MoO3HaBaTenbHOW 3amaun. Ha TakoMm ypoke WMCMOb3yeTcaA

JEMOHCTPAIIMOHHBIM MaTepuan Ha KOMIIBIOTEpE, pa3paOOTaHHBIM yduTelIeM WM YUYEHUKaAMU,
MYIbTUMEIUITHBIE TTPOAYKTHI.

Ypox-npakmukym. Ha ypoke yuammecs pa®OTarOT HajJ pa3IUYHBIMU 3aJaHUSIMH B
3aBUCHUMOCTH OT CBO€H MOArOTOBIEHHOCTU. Buabl paboT MOTYyT OBITH CaMbIMHU pPa3HBIMU:
MHUCbMEHHBIE MCCIECIOBAHMS, PEIICHUE pa3IMYHBbIX 3a7ad,  M[PAKTUYECKOe MPUMEHEHUE

Pa3jIMIHbIX MCETOHNOB PCHICHUA 3a/ady. KOMHLIOTep Ha TaKUX YpOKaX HCIHOJB3YCTCI KakK
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NIEKTPOHHBIA KaJIbKYJIATOP, TPEHAXXEP YCTHOTO CYUETa, BUPTyallbHas J1a0OpaTOpusi, UCTOUYHHK
CIpaBOYHON UH(POPMAITUH.

Ypok-uccneoosanue.  Ha  ypokeydammecs  pemialoT — OpoOJeMHYIO — 3amady
HCCIIEIOBATENICKOIO XapaKTepa aHaTUTUYECKUM METOJIOM U C TIOMOIIbIO KOMITBIOTEPA .

Komobunupoeannwiii ypok npenonaraeT BbIIOJIHEHNUE padOT U 3aJJaHUM pa3HOTO BUAA.

Ypox pewwenusn 3a0au. BeipabatbiBatoTcsl y yualuxcsi yMEHUS U HaBBIKU PELLICHUS 3aja4
Ha ypOBHE 00s3aTEIHHON M BO3MOXHOW MOJATrOTOBKE. JIF00O0H ydammiics MOXKET MCIOIb30BATh
KOMITBIOTEPHYIO HH(OPMALIMOHHYIO 0a3y 110 METOJaM PELICHUs pa3IM4HbIX 3a]1a4.

Ypok-mecm. TectupoBanue NPOBOAUTCS C IEJIBIO JUATHOCTUKH TPOOETOB 3HAHWU,
KOHTPOJISI YpOBHS OOYYEHHOCTHM Yy4alluxcs, TPEHUPOBKH TEXHUKE TeCTUpoBaHMs. TecTbl
MpeaaraloTcs Kak B MEYaTHOM TaK W B KOMIIbIOTEpHOM BapuaHte. [IpyueM B KOMIBbIOTEPHOM
BapUaHTE BCETJa C OTPaHUYEHUEM BPEMEHU.

Ypok-3auem. YcTHBII onpoc ydaluxcsa IO 3apaHee COCTaBICHHBIM BOMPOCaM, a TAKXKe
pelIeHre 3a/1a4 pa3Horo YpOBHS [0 U3yYEHHOU TeMe.

Ypok- camocmoamenvnaa paboma. llpennaratorcsi pa3Hble BHJBI CaMOCTOSITEIBHBIX
paboT: JBYXypOBHEBas — ypPOBEHb 00S3aTENbHOM MOATOTOBKU - «3», YpPOBEHb BO3MO>KHOM
MTOJTOTOBKH - «4» B «5»; OOJBIION CIMCOK 3aJaHUN Pa3HOTO YPOBHS, U3 KOTOPOTO YYaIIHCs
pelIaeT ux Mo cBOeMy BoIOOpY. Ypok- konmponvnas paboma. IIpoBoauTCs Ha IBYX YPOBHSIX:

YPOBEHB 00s3aTEIHHON MOATOTOBKH - «3», YPOBEHb BO3MOYKHOM MOJTOTOBKH - «4» U «5».



ConepmaHne TEM y‘IGGHOFO pa3aejaa

IIpumepHoe TeMaTHYeCKOE IUIAHUPOBaHue. MaremaTuka. 5 kiiace

5 yacoB B Hejelno, Bcero 170 gacos;

a -§- KoauuecTBoO
“E’ 2 Conep:xanue y4eOHOT0 YacoB XapakTepucTHKA OCHOBHBIX BU/IOB AeSITEJIbHOCTH YYeHUKA
é - Marepuajia (Ha ypoBHe y4eOHBbIX JelicTBHIA)
=
|
T'nasa 1 20
HartypaabHble unciia
1 Psn HaTypanbHBIX yucen 2 Onucwvieams CBOMCTBA HATYPAJIBHOTO psAia. YUMTaTh M 3aNIMChIBATh HATYpAJIbHBIC YHCIIA,
2 Indps1, 3 CpPaBHHBATH W YIIOPAJIOUYNBATH UX.
JlecATHYHAs 3a1IHCH Pacnosnasame Ha yepTexax, pucyHkax, BvOprH(aIOHICM MUPE OTPE3OK, MPSIMYIO, JIYY,
HATYPATBHBIX YHCEIT IJIOCKOCTh. [IpUBOANTE pUMEpPBI MOJIEIEH ATUX (bnryp.v
H3mepsimo nyiuHbl 0Tpe3KoB. CTPOUTH OTPE3KH 33JJaHHOM JTMHBI. Pemarth 3a1a4mn Ha
OTp€30K 4 HAaXOXJICHUE JJIMH OTPE3KOB. BhIpakaTh OJTHU €IUHHUIILI JJIMH Yepe3 Jpyrue. [IpuBOoaUTH
4 TT1OCKOCTD. MIpUMEPBI TPUOOPOB CO MIKATAMH.
Tpsimast. JTyd Cmpoumsb Ha KOOPAUHATHOM JIy4€ TOUKY C 3a/IaHHOW KOOPANHATOM, ONPEENATh KOOPAUHATY
TOYKH
5 IlIxama. 3
Koopaunarusiii 1y4
6 CpaBHEHHE HaTypalIbHbBIX 3
qHCcen
[ToBTOpEHUE U 1
CHCTeMaTHU3alus
y4eOHOTO MaTepuana




o -§- KoimmuectBo
S o Coaep:kanue yueOHOTo 4acoB XapakTepucTHKa OCHOBHBIX BH/I0B [1eSITeJIbHOCTH YYeHHKA
é S MarepuaJjia (Ha ypoBHe y4eOHBIX JAelicTBHIi)
=
|
KontponbHas 1
pabota Ne 1
I'naga 2
CJio’keHrne U BbIYUTAHHE 33
HATYPaJbHBIX YHCeJ
7 CrnoxeHue HaTypaJIbHBIX 4 Dopmynuposams CBONCTBA CIOKEHNS M BBIYUTAHNS HATYPAJIbHBIX YMCEN, 3alIAChIBATh 9TH
yucen. CBoiicTBa cBolicTBa B BUE GopMyil. [IpuBOIUTE TpUMEpPHI YHCIOBBIX U OYKBEHHBIX BBIPOKECHHM, (OpMYII.
CJIOKEHUSA CocTaBisTh YUCIOBbIE U OYKBEHHBIE BBIPAKEHUS 10 YCIOBUIO
8 BEIMTAEHE HATYPAILHEX 5 3ajaud. Pemath ypaBHEHHS Ha OCHOBaHWH 3aBUCHUMOCTEN MEXKy KOMIIOHEHTaMHU z[eﬁCTBILIfI
qmcer CJIO’KEHHUS M BBIYMTaHUsA. PermaTe TEKCTOBBIE 3aJa4l C IOMOIIBIO COCTABJICHHS YPaBHEHUM.
Pacnosznasams Ha yeprexax U pUCyHKax yriibl, MHOTOYTOJIbHUKH, B YACTHOCTH TPEYrOJIbHUKH,
9 Yucnoseie u OyKBEHHBIE 3 NpsIMOYTOJIbHUKHU. Pacro3HaBaTh B OKpyKarolieM MUPE MOJICIIH dTUX QUTYD.
BbIpaxkeHUst. POpMyIIbI C noMouipo TpaHCHOPTHUPA U3MEPSTH IPaJyCHbIE MEPHI YIJIOB, CTPOUTH YIJIBI 3aIaHHOM
Komrponbhas paGora Ne 2 1 IpaayCcHOI Mepbl, CTPOUTH OUCCEKTPHUCY NaHHOTOo yria. KinaccuuuupoBaTs yribl.
KnaccuduuupoBaTs TpeyroJbHUKH 10 KOJUYECTBY PABHBIX CTOPOH U MO BHJIaM UX YIJIOB.
10 | YpaBnenne 3 OnuceiBaTh CBOMCTBA NPSAMOYIOJIbHUKA.
11 | Yron OGo3HauYeHHE YIIIOB 2 Haxooums ¢ moMo1pio GopMyI1 epuMeTphl MPSIMOYTOIbHUKA U KBajpara. Pewate 3a1aun Ha
HaXOKJICHUE NIEPUMETPOB MPSIMOYTOJIbHUKA U KBAApaTa, IpalyCHOM MephI YIJIOB.
12 | Bunet yrios. Msmepenue 5 Cmpoump TOTHYECKYIO LEMOYKY PACCYXKIEHUH, COMIOCTABIIATH TOJTYYEHHBIH PE3yIIbTAT C
yrios YCIIOBUEM 3aJauH.
13 MHOFO}’TOJ’IBHI/IKI/I. 2 Pacnosznasamo Q)Hrypbl, HNMCIOIMUE OCh CUMMETPHUH
PaBHbIe hurypsl
14 | TpeyroJapHUK U €r0 BUbI 3
15 | [IpsMOYroJbpHUK. 3
Ocb cuMMeTpuUrpUrypbl




o -§- KoimmuectBo
S o Coaep:kanue yueOHOTo 4acoB XapakTepucTUKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH YUEHHKA
é % MarepuaJjia (Ha ypoBHe y4eOHBIX JAelicTBHIi)
=
|
[ToBTOpEHUE N 1
CUCTeMaTH3aLus
yueOHOro Marepuaa
KontpomnpraaspadoTa Ne 3 1
I'naea 3
YMHOKEHHUE U eJIeHne 37
HATYPAJIbHBIX YHCEJI
16 | YMHOXEHHME. 4 Dopmynuposams CBOWCTBA YMHOKEHUS U JI€JICHUSI HATypaIbHbIX YUCEIN, 3aIIUChIBATh ATH
[TepemecTurenbHOE cBoOlicTBa B BUE Gopmyi. PemaTe ypaBHEHNSI HA OCHOBAaHHH 3aBUCHMOCTEH MEXKITY
CBOMCTBO YMHOKEHHUS KOMITOHEHTaMH apu(PMETHIECKUX JCHCTBUMN.
17 | Couerarensmoe u 3 Haxooums octatok npu JeeHud HaTypalbHbIX yucel. [1o 3a1aHHOMY OCHOBAHHIO U
D m— MIOKA3aTeNI0 CTENIEHU HAaXOUTh 3HAYEHUE CTEIIEHU YHCIIa.
CBOMCTBA YMHOKCHHA Haxonuts miomaay npssiMOyrojgbHUKa U KBaJpara ¢ oMol Gpopmyinn. BeipaxkaTs ogHu
€VHULBI IUIOLIAIN Yepe3 ApyTrue.
18 Henenue 7 Pacnoznasame Ha yepTexkax U pUCyHKaxX IPsIMOYTOJIbHBIN NapaJljieenune, IupaMuy.
19 | Jlenenue ¢ ocratkom 3 PacrioznaBath B OKpyXaroiieM MUpe MoJienu 3Tux ¢uryp. M3obpaxars pa3pépTku
NPSIMOYTOJIBHOTO MapajuleieuIe1a U TUPaMUIbl.
20 | Crenenp uucna 2 Haxooums 00BEMBI TPSIMOYTOJILHOTO Mapaielenurena u Kyoa ¢ moMousio Gopmyi.
KourpousHaspabota Ne 4 1 Beipaxxate 01HM eIMHULIEI 00BEMa Yepes Jpyrue.
Pewams xoMOMHATOPHBIE 337]a4U C TIOMOIIBIO TTepedopa BapHaHTOB
21 | [Inomane. [1nomane 4
MPSMOYTOJIbHUKA
22 | IIpsMOYroJIbHBIM 3
napajuieJenumne/.
[Tupamuna




<
o -g- KoaudecTBoO
2 - Coaep:xkaHue y4eOHOT0 YaCORB XapakTepucTHKA OCHOBHBIX BH/IOB J1eSITEJIbHOCTH YYeHHKA
é % MaTepuaJa (Ha ypoBHe y4eOHBIX jelicTBHIl)
=
|

23 | O0BbEM NPSAMOYTOJIBLHOTO 4
napajuiesienumne/ia

24 | KomOuHaTopHBIE 321241 3
[ToBTOpEHUE U 2
CHCTEMATH3AIIHS
yueOHOTo MarepHuaia
KontponbraspadoTa Ne 5 1

I'nasa 4
18
OO0bIKHOBEHHbIE IPOOH

25 ITouaTtue 0OLIKHOBEHHOM 5 Pacnosznasames 0OBIKHOBEHHYIO IPOOb, MPAaBUIILHBIC M HETPABWIIBHBIC POOH, CMEIIIAHHbBIC
npoou qucIia.

26 TIpaBuIIbHbIC 1 3 YwuTaTh ¥ 3a1IMChIBaTH OOBIKHOBEHHBIC APOOH, CMelIaHHbIe Yrciia. CpaBHUBATh OOBIKHOBEHHBIC
HONPABHIbEBIE APOGH IpoOu ¢ paBHBIMH 3HaMeHaTesIMH. CKJIaJbIBaTh U BBIYUTATh OOBIKHOBEHHBIC JPOOU C paBHBIMH
Cpaprenme npoGeit ’ 3HaMmeHaresiMu. [IpeoOpa3oBbIBaTh HEMPABMIBHYIO IPOOb B CMEIIAHHOE YHCII0, CMEIIaHHOE

YHCIIO B HEMPABUIIbHYIO Jp00b. YMETh 3allMChIBATh PE3YJIbTAT JEICHUS JBYX HATYpabHbIX

27 CroxeHue ¥ BbIYUTaHUE 2 4rices B BUJIE OOBIKHOBEHHOH APOOH
npo0elt ¢ 0OTMHAKOBBIMHU
3HaMeHaTeIIMU

28 | dpoOu u nenenue 1
HATypaJIbHBIX YHCEI

29 CMenIaHHbIE YHCIa 5
[ToBTOpEHUE U 1
CHCTEMATH3AIIH
y4eOHOTO MaTepuana




]
o '§" KounuecTBo
S & | Conepxanne yue6Horo YaCORB XapakTepucTHKA OCHOBHBIX BH/IOB J1eSITEJIbHOCTH YYeHHKA
é S MarepuaJjia (Ha ypoBHe y4eOHBIX JAelicTBHIi)
=
=
I
KontponsHaspadora Ne 6 1
I'nasa 5 48
JecaATHYHBIE IPOOH
30 | IlpeacraBnenue 4 Pacnosnasams, auTaTh U 3aIUCHIBATh JIECATUYHBIC TpoOU. Ha3wpiBaTh pa3psiibl NECATUIHBIX
0 JIECATHYHBIX APOOSIX 3HAKOB B 3aITUCH JICCATUIHBIX Apo0eit. CpaBHUBATE AecATHYHBIC Apoou. OKpyrisTh
eCATUYHBIC IPOOU M HATypaTbHBIC YHCIIa. BBIMONHATE MPHKUIK
31 CpaBHEHHENECATUUHBIX 3 o p \,yp p o ARY
poGeii Pe3yNbTaTOB BBIUMCICHUN. BRIMOIHAT, apudmMeTnueckue IeicTBUS Ha JeCITUYHBIMU
JIPOOSMH.
32 | OkpyrieHne Yuce. 3 Haxooumw cpennee apuMeTHUECKOE HECKOIBKUX dncell. [IpuBOIUTE IPUMEPHI CPEHHIX
HPI/IKI/IIIKI/I 3HAUCHUI BEIMUNHBI. Pa3bICcHATD, YTO TaKOe «OIUH IPOLICHT. HpeILCTaBJIHTL IIPOLICHTHI B BUJE
T e S m— 6 JECSITUUHBIX ApoOel u AecaTuyHble ApoOu B BUJE MPOLEHTOB. HaXoAUTh MPOLEHT OT Yucia u
JIECATHUHBIX APOGeit YHCIIO 10 €ro MpOoIeHTaM
KontponbHaspadora Ne 7 1
34 | YMHOXEHUEOECATUUHBIX 7
npooei
35 | JlenenuenaecaTUUHbBIX 9
npooei
KonTtponrHas padota Ne 8 1
36 | Cpennee 3
apupMeTHYEeCKOe.
Cpennee 3HaueHue
BETTUYHHBI
37 | IIpouentsl. Haxoxenue 4
MIPOLIEHTOB OT YHCIa




]
o -g- KounuecTBo
S & | Conep:xanue yuedHoro 4acoB XapakTepucTHKA OCHOBHBIX BH/IOB J1eSITEJIbHOCTH YYeHHKA
é S MarepuaJjia (Ha ypoBHe y4eOHBIX JAelicTBHIi)
=
=
I
38 | HaxoxaeHue gucia 1mo 4
€ro IpolLeHTaM
[ToBTOpEHUE U 2
CUCTEMaTH3AIUS
yueOHOTo MarepHuaia
KontponsHaspadora Ne 9 1
IToBTOpPEHUE
M CHCTEeMATH3alNA 14
yueOHOro MmarepuaJjia
YpaxHeHus 13
JUI IOBTOPEHUS Kypca
5 kiacca
KontponpHaspadora Ne 10 1




IIpumepHoe TemaTH4yeckoe JIAHNPOBaHMe. MaTemaTHKa. 6 Kjiacc

5 yacoB B Hezemo, Bcero 170 gacos.

<
=g
S 2 Conepxanue yueOHOT0o KoanuecTB XapakTepucTUKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH YYeHHKA
é § MarepuaJjia 0 4acoB (Ha ypoBHe y4eOHBbIX JAelicTBHIi)
=
|
I'nasa 1 17
JeanMocTh HATYPAJIbHBIX YHCEJ
1 Jlenurenuu KpaTHbIe 2 Dopmynuposams ONPENEICHUS TOHATUI: JEIIUTENb, KPATHOE, IPOCTOE YUCIIO, COCTABHOE
YUCII0, OOIIMIA TeITUTEIb, HANOOJIBIIHK OOITUN IeIUTEeIb, B3aUMHO IPOCTHIC YHCIa, o0Iee
2 [Ipusznaku ngenumoctu Ha 10, 3 » ODIIHH A ’ THHH 1 ’ p » 00
Ha 5 1 HA 2 KpaTHOE, HauMeHbIIIee o0Iee KpaTHOE U NMMPU3HAKHU JASIMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
Onucvleams IpaBUIIa HAX0XkACHUS Hanbobiero obmero aenurens (HO/L), Hanmensiero
3 ITpusnaku nenumocty Ha 9 3 o6mero kparHoro (HOK) HecKOMBKUX YHCEN, pa3JIoKEHUs HATYpaIbHOTO YUCIIA Ha MPOCTHIC
u Ha 3 MHOKHUTEIH
4 [IpocThie U cocTaBHBIC 2
qyucia
5 HauGonpmmiioOmmit 3
JICTUTEIh
6 Haumenbieeo0Omee 3
KpaTHOE
KontponsHaspaboTa Ne 1 1
I'naea 2
38
OO0ObIKHOBEHHBIE IPOOH




]
=g
S = Conepxanue yueOHOT0o KoanuectB XapakTepucTHKA OCHOBHBIX BH/IOB J1eSITeIbHOCTH YUEHHKA
é S MarepuaJjia 0 4acoB (Ha ypoBHe y4eOHBIX JAelicTBHIi)
=
=
I
7 OcHOBHOE CBOMCTBO ApoOH 2 Dopmynuposams ONIPENICTCHUS TTOHATUI: HECOKpaTUMas Ipo0k, 00U 3HAMEHATEIb JIBYX
N npoOeit, B3auMHO oOpatHbie yncia. [[puMeHaTh 0CHOBHOE CBOMCTBO IPOOH sl COKpAIICHUS
8 CoxkpareHuepooeit 3 .
npo6eit. [IpuBoauth n1podu kK HOBOMY 3HaMeHartemo. CpaBHUBATH 0OBIKHOBEHHBIE JIPOOH.
9 [puBenenue npobeii K 4 BrInoaHATE apuMETUUECKHE NEHCTBHUS Hal OOBIKHOBEHHBIMHU JPOOAMH.
001IEMyY 3HAMEHATEIIO. Haxoauts 1po0b OT 4Kciia 1 4ucIio No 3alaHHOMY 3HadeHHto ero poou. [IpeoOpa3oBsiBaTh
CpaBHenue npobeit 0OBIKHOBEHHBIE JIPOOH B JecsiTUUHBIC. HaxomuTh necsatTnaHoe mpuOImKeHne 0ObIKHOBEHHO M
10 CrnoxeHue ¥ BbIYUTaHNE 5 Apodn
npoOei
KonTtponsHaspadora Ne 2 1
11 YMHOXeHue apooeit 5
12 Haxosxnenue npobu ot 3
qucna
Kontponbraspadora Ne 3 1
13 B3aumHo o6paTHbIe uncna 1
14 Jlenenne npobeit 5
15 Haxosxnenue uncna no 3
3HA4YEHUIO ero poou
16 [IpeoOpazoBanue 1
OOBIKHOBEHHBIX po0Oeii B
JECSITUYHBIC
17 beckoneunsie 1
MEPUOIUIECKHE IECATUIHbIE




]
=g
S o Coaep:xkanue yueOHOTo KonuuyectB XapakTepucTHKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH YYeHHKA
é % MarepuaJjia 0 4acoB (Ha ypoBHe y4eOHBIX JAelicTBHIi)
=
|
npobu
18 JlecsiTuuHO€ MPUOIMKEHNE 2
0OBIKHOBEHHOH Jpodu
KonTtponsHaspabora Ne 4 1
I'nasa 3 8
OTHOIIEHNUS M PONOPIUU
19 OTtHo1meHus 2 Dopmynuposams ONPENEICHUS TOHATUN: OTHOLIEHUE, IPOMOPLIHS, IPOLIEHTHOE OTHOILICHHE
20 Tponopman 5 ABYX 4HCEll, PSMO PONIOPUHOHAIILHBIE 1 obpaTHO MPONOPLHMOHAIBHBIC BEHTHHBL.
[IpuMeHATh OCHOBHOE CBOMCTBO OTHOILIEHUS 1 OCHOBHOE CBOMCTBO mpornopuuu. [IpuBoauTe
21 [TponienTHOE OTHOLIEHHE 3 MIPUMEPHI U OTIMCHIBATh CBOMCTBA BETMYNH, HAXOSIINXCS B MPSIMON U 0OpaTHOM
ABYX 9HCCII IIPOIIOPIIMOHAJILHBIX 3aBUCUMOCTX. Haxonuts IIPOLICHTHOE OTHOILICHUE JABYX YHCEII.
Komrponbraspabora Ne 5 1 Jenuts 4nciio Ha NPONOPLHUOHAIBHBIE YaCTH.
3anucwvlieamsb ¢ TOMOIIbIO OYKB OCHOBHBIE CBOWCTBA APOOU, OTHOIICHHUS, IPOIOPIIUH.
22 psimast 1 obparHast 2 Ananuzuposams UHPOPMAIIHIO, IPEACTABICHHYIO
IponopHMOHaIbHBIC B BUJIE CTOJIOYATHIX U KPYroBbIX nquarpamm. [IpencraBnare undopmaliuio B BUaIe
3aBUCHMOCTH CTOJIOUATHIX M KPYTOBBIX JHATrPAMM.
23 JleneHue 9ucia B JaHHOM 2 IIpusooums ipuMepbl Cy4aiHbIX cOOBITHI. HaXoIuTh BEPOATHOCTH CIY4aitHOTO COOBITHS
OTHOIIICHUH B OIIbITax
C PAaBHOBO3MOXHBIMH HCXOJaMHU.
24 OKpy’KHOCTb H Kpyr 2 Pacnosnaéame Ha 4epTEKaX ¥ PUCYHKAX OKPYXKHOCTB, KPYT, JIMHIP, KOHYC, chepy, map u
25 JInHa OKPYKHOCTH. 3 UX dJIeMeHTHI. Pacmo3HaBath B OKpyXariieM Mupe Moaenu 3Tux ¢uryp. CTpouts ¢
Inomans kpyra MOMOIIBIO ITUPKYIIS OKPY>KHOCTH 33/IaHHOTO paauyca. M3o00paxkarh pa3BEPTKHU MUIUHAPA U
KoHyca. Ha3piBaTh mpubnmxEHHOE 3HaueHHe yncia. HaxoauTh ¢ TOMOIIbI0 GOpMYI JUTHHY
26 Humnap, Konyc, map 1 OKPYXKHOCTH, ILIOIIAJb Kpyra
27 Jlnarpammsl 3




]
=g
S = Coaep:xkanue yueOHOTo KonuuyectB XapakTepucTHKa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH YUCHHKA
z . .
= % MarepuaJjia 0 4acoB (Ha ypoBHe y4eOHBIX JAelicTBHIi)
=
I
28 Cny4gaitHbie COOBITHS. 3
BeposTHOCTE CitydaitHOTO
COOBITHSA
KonTponsHasipabora Ne 6 1
I'nasa 4
PanuonanbHblie unciaa 72
M JelicTBHS HAX HUMH
29 [TonoxwurensHbIE 2 IIpusooums ipuMEpPbI UCTIONB30BAHUS TOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCEIL.
U OTPHULIATENIBHBIE YHCIIA @opMyIUpPOBaTh ONIPEACIICHNE KOOPAUHATHON MPsIMO. CTPOUTh HAKOOPIUHATHOUN MPSIMOM
TOYKY C 33/IaHHON KOOPAMHATOM, ONpPEeeNaiTh KOOPAUHATY TOUKH.
30 Koopaunartnas npsimas 3 Y A pa » OTpeal pa y
Xapaxmepuzoeams MHOKECTBO LENbIX yncesl. OObSICHITH MOHATHE MHOKECTBA
31 Lenpie uncna. 2 paIMOHAJIBLHBIX YHCET.
PanmonanbHele drcna Dopmynuposams onpeneneHne Moayisa yucia. Haxonutes Monyis yncia.
32 Moyysb qucia 3 CpasHusamsb palioHalIbHbIE YHCTA. BLIHOJII:I’}ITB apupmMeTndeckue AeHCTBUS Hajl
palroHaIbHBIMU YHCIAMH. 3alMChIBATh CBOMCTBA apU(PMETUUECKHUX JACUCTBUN HAL
33 CpaBHenue yncen 4 palroHanbHBIMU YKcIamMu B Buae hopmyin. HazeiBath ko3 duiineHT 6yKkBeHHOTO
KonTponbsHaspadboTa Ne 7 1 BBIDAKCHHUA.
Ilpumensamsb cBOWCTBA IPU PEILLICHUU YpaBHEHUI. PeraTh TeKCTOBBIE 3a/1a4H C TOMOIIBIO
34 CrnosxeHne pallnoOHaIBHBIX 4 ypaBHEHHit
Hueent Pacnosnaséame Ha 4epTEKaX ¥ PUCYHKAX MEPIECHANKYIIAPHbIE U TAPAJIIEBHBIE PSIMBIE,
35 CBOMCTBA CIIOKEHUS 2 (GUrypsl, UMEIOIINE OCh CHMMETPUH, LIEHTP CUMMETPHH. YKa3bIBaTh B OKPY)KAIOIIEM MUpE
PaIMOHANBHEIX YHCEN MoJienu 3Tux ¢puryp. @opMynupoBaTh onpeaeIeHne NepHeHIUKYIAPHBIX MPSAMBIX U
napaJuIeIbHBIX NPAMBIX. CTPOUTH C IOMOIBIO YTOJIbHUKA NEPIEHANKYIISIPHBIE IPSMBIE U
36 Brruntanue panroHaIBHBIX 5
napajujieiabHble MpsMbIE.
qucel




]
2F
S = Copep:xanue y4ed0HOIo Koanyectn XapakTepuCcTHKA OCHOBHBIX BI/IOB /IeITeJIbHOCTH YUeHUKA
é S MarepuaJjia 0 4acoB (Ha ypoBHe y4eOHBIX JAelicTBHIi)
=
=
I
KontponpHaspadora Ne 8 Ob6vscHAmMbs M WLTIOCTPUPOBATH TIOHITHE KOOPAUHATHOM MIIOCKOCTH. CTPOUTH Ha
KOOPAWHATHOH MJIOCKOCTH TOYKH C 3aJJaHHBIMU KOOPIMHATAMH, OTIPEICISITh KOOPANHATHI
37 YMHOX€EHNE palMOHAIBHBIX 4 P A P » OTIpedl P
wcen TOYEK Ha IIOCKOCTH. CTPOUTH OTACTbHBIE IPadUKN 3aBUCHMOCTEH MEXTy BEIMIMHAMH TI0
TOYKaM. AHAJIM3UPOBATH TPAPHUKH 3aBUCUMOCTEH MEX/Ty BeTMUNHAMH (PacCTOSHHE, BPeMH,
38 CBoiicTBa yMHOKEHUS 3 TeMIeparypa H T. I1.)
paMoHATFHBIX YHCET
39 Koaddunument. 5
PacnpenenurensHoe
CBOMCTBO YMHOXEHHUS
40 Jlenenue paliiOHAIbHBIX 4
qucel
KonTtponpHaspadora Ne 9 1
41 PewrenneypaBuenuii 5
42 Pemienue 3aga4 ¢ moMoIp0 6
YpaBHEHUI
Kontponsnaspabora Ne 10 1
43 IlepnenukynspHeie 3
MpsIMBIE
44 OceBas u LIeHTpabHas 3
CUMMETPHH
45 [TapannensHble npsMble
46 KoopaunaTtHas miockocTb 4




]
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S o Coaep:xkanue yueOHOTo KoimmuectB XapaKkTepuCTHKA OCHOBHBIX BU/0B 1eATEJIbHOCTH YYEeHHKA
é % MarepuaJjia 0 4acoB (Ha ypoBHe y4eOHBIX JAelicTBHIi)
=
I
47 I'padpuku 3
KonTpoasnasipabora Ne 11 1
IloBTOpEHUE
U cUCTeMaTH3auus 15
y4e0HOro MmaTepuaJia
YpaxHeHus 14
IUIsl TIOBTOPEHHUS Kypca
6 Kiacca
KoHTposnbHanapaboTa Ne 12 1




IIpumepHoe TeMaTHYECKOE INIAHMPOBaHKe. Auredpa. 7 Kiace

Ko
]
o -g- Ju
s Coaep:xxanne yueOHOTO yec XapakTepucTHKAa OCHOBHBIX BU/IOB eSITeIbHOCTH YYeHUKA
é 8 MaTepHasia TBO (Ha ypoBHe Y4eOHBIX el cTBHI)
g ya
COB
I'naea 1
JluHeiiHOe ypaBHeHHE 15
€ OJIHOI IepeMeHHOI
1 Beenenmne B anredpy 3 Pacnoznasame arcnoBbie BEIpayKEHUS W BBIPAKEHUS C TIEPEMEHHBIMH, TMHEHHBIC YPaBHEHMSL.
N N [IpuBOIUTH IPIMEPHI BBIPAKEHUN C TIEPEMEHHBIMY, JIMHEHHBIX ypaBHEeHUH. COCTaBIATh
2 JIuHeliHoe ypaBHEHUE ¢ OAHON 5 .
mepeMerHaH BBIp@XEHHE C ITEPEMEHHBIMU IO YCIOBHIO 3a/1a4l. BEIMONMHSTE peoOpa3oBaHus BRIPAKEHUN:
MIPUBOIUTH ITOOOHBIE ClIaraeMble, pACKPBIBATH CKOOKH. HaxoanTh 3HaUEHIE BEIPAKEHHUSI C
3 Pemenue 3aga4 ¢ moMouisro 5 TIepeMeHHBIMH TTPH 3aJaHHBIX 3HAUSHHSX mepeMeHHbIX. KimaccnduimpoBaTs anredpanieckne
YpaBHEHUI BbIpakeHns. OTICHIBATH IIETbIE BRIPAKEHUSI.
TosTopene 1 Dopmynuposams ONpeneneHe TNHEWHOTO ypaBHEHUs. PemaTs TnHeliHOe ypaBHEHUE B 001IeM
1 CHCTEMATH3ALI Buje. UHTepnpeTHpoBaTh ypaBHEHNE KaK MAaTEMATHYECKYIO MOJIENb PEaTbHOW CUTYaIlHH.
OnuceiBaTh CXEMY pelIeHHs TEKCTOBOH 3a]auu, IIPUMEHATD e€ [T PelIeHns 3a/1a4
y4e0HOro MaTepHraa
KonTponsnas padora Ne 1 1
I'naea 2 52
Lenble BhIpaxkeHus
4 To)knecTBEHHO paBHBIE 2 Dopmynuposamy:
BhIpaKeHMs. ToxaecTBa onpedenenus: TOKIECTBEHHO PABHBIX BRIPAXKEHUH, TOXKAECTBA, CTENIEHH C HATYPAIbHBIM
MoKa3aTeNeM, OIHOYJIeHa, CTAaHAaPTHOTO BH/Ia OJJHOWIEHa, KO (DUITMEeHTa OTHOWICHA, CTEIeHH
5 CreneHb ¢ HaTYpaJIbHBIM 3 A ’ sap s1a ol > KOO A ’
OJIHOWIEHA, MHOTOYIEHA, CTEIIEHU MHOTO4JIEHA;
rokKasaTesieM y
C680licmea: CTENIEHU C HATYypaJbHBIM IMOKa3aTeNleM, 3HaKa CTEICHU;
6 CBOJCTBa CTENEHH C 3 npasuna: 10Ka3aTenbCTBa TOXKAECCTB, YMHOKEHHUS OJHOUYICHA HA MHOTOWIEH, YMHOXEHUS
HaTypaJIbHbIM MOKa3aTeleM
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s e Coaep:xxanne yueO0HOT0 yec XapakTepucTHKAa OCHOBHBIX BI/I0B /1eSITeJIbHOCTH YYeHNKA
E § MaTepHaia TBO (Ha ypoBHe Y4eOHBIX el cTBH)
s ya
COB
7 OHOWIEHBI 2 MHOTO4JIEHOB.
3 MHOIOWICHEL 1 Jlokazbieams CBOWCTBA CTEMEHU C HATYpaJbHBIM MOKa3aTeneM. 3alMCchIBaTh U I0Ka3bIBATh
(hOpMyIIBL: TPOU3BEICHHSI CyMMBI ¥ Pa3HOCTH JIBYX BBIPQKEHHI, pAa3HOCTH KBaJPaTOB JIBYX
9 CrnoxeHrie U BBIYATAHHE 3 BBIp@XEHNH, KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH ABYX BBIPAKEHHH, CYMMBI KyOOB U
MHOTOYJICHOB pasHoCTH KyOOB JIBYX BBIPaXKEHUH.
Buviuucaame 3Ha4YeHNE BBIPAKEHUH ¢ IepeMEHHBIMU. [ [pUMEHATh CBOMCTBA CTENEHU AJIs
Kontponbhas padora Ne 2 1 .
peoOpa3oBaHus BEIPAKCHUH. BBINOIHATS YMHOKEHNE OAHOWIEHOB U BO3BEICHUE OHOWIEHA
10 YMHOXEHHE OJHOUIEHA Ha 4 B cTeneHb. [[puBoANTE OJHOWIEH K CTaHIaPTHOMY BHY. 3alMChIBATH MHOTOUJICH B
MHOT'O4JIeH CTaHJAPTHOM BHUJIE, OIIPENEISATh CTEeHb MHOrouwieHa. [IpeoOpa3oBbIBaTh IPOU3BEIECHHUE
OJHOYJICHAa U MHOTOYJIEHA; CYMMBI, pa3HOCTH, IIPOU3BEACHUS IByX MHOTOWIECHOB B MHOTOWIEH.
11 YMHOXEHHE MHOTOWJIEHA Ha 4 I » CYMMBI, P - 1P A JBYX
MHOFOWICH BBImOTHATE pas3nokeHre MHOTOWIEHAa Ha MHOKUTEIN CIIOCOOOM BBIHECEHHUS 00IIEro MHOKUTENS
3a CKOOKH, CITOCOOOM TPYITIIUPOBKH, IO (hOpMyIaM COKPAIIEHHOT'0 YMHOXKEHUS U C
12 Pasnoxenue MHOrO4JI€HOB Ha 3 MIPUMEHEHNEM HECKOIBKHUX CIIoc000B. Mcronp30BaTh yKa3aHHbIe TpeoOpa3oBaHMs B MIPOIECCEe
MHOXHUTENHU. BeiHeceHne pelieHns ypaBHeHHH, TOKa3aTelIbCTBA YTBEPIKICHUH, PEIIEHUS TeKCTOBBIX 3a7a4
001LIEro MHOXKHTEINSA 338 CKOOKH
13 PasnosxeHre MHOrOWIEHOB Ha 3
MHOXHUTENN. MeTon
IPYIITUPOBKH
Kontponsnaspabora Ne 3 1
14 [IpousBenenne pazHOCTH U 3
CYMMBI JIBYX BBIPaKECHUH
15 Paznocth kBagpaToB ABYX 2
BBIPAXKEHUN
16 KBagpat cymMs! 1 kBagpat 4

Pa3HOCTH ABYX BLIpa)KCHI/Iﬁ
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S = Conepixanne y4yeGHoOro yec XapakTepucTHKA OCHOBHBIX BU/IOB J1eSITeIbHOCTH YUeHHKA
E 8 MaTepHaia TBO (Ha ypoBHe Y4eOHBIX el cTBH)
g ya
COB
17 [IpeobpazoBanue MHOTOUJICHA 3
B KBaJ[paT CyMMBI HJIX
Pa3HOCTH JABYX BBIPAKECHUI
Kontponbshas padora Ne 4 1
18 Cymma 1 pa3HOCTh KyOOB JIByX 2
BBIPAKCHHUN
19 IIpuMeHenue pa3nuuHbIX 4
CIIOCOOOB Pa3IIOKCHHUS
MHOTO4I€Ha Ha MHOXHTENU
[ToBTOpeHue 2
U CHCTeMaTH3alHs
y49e0HOro MaTepHraa
Kontponsnas padora Ne 5 1
I'naea 3 12
DOYyHKUNHU
20 CBs3u MeX Ay BEINYMHAMH. 2 IIpusooums puUMepbI 3aBUCUMOCTEN MEXAY BeMMYMHAMU. Paznuuath cpean 3aBUCUMOCTEH
OyHKIMS (yHKLIMOHATBHBIE 3aBUCUMOCTH.
Onucvieamononamus: 3aBUCUMON 1 HE3aBUCUMOH TIEPEMEHHBIX KIMH, apTyMEHTa KIUH;
21 CriocoOnl 3a1anus QyHKIHN 2 p > ysxuH, aprym ymicu;
croco0bI 3a1anus GyHKurU. POpMyIHMpPOBATH OIPEAETIEHUS: 00JIaCTH ONpeneIeHus] QYHKIUH,
22 I'padux pynxunn 2 oOacty 3HaYeHUH QyHKIHH, TpadrKka QYHKIUN, THHEWHON (QYHKINH, PIMON
o N HPONOPIOHAIBHOCTH.
23 Jluneitnas pynkuus, e€ 4 POTIopl
rpaduKE caoficTsa Buiuucname 3naueHre GyHKIUH 110 3aJaHHOMY 3HAa4eHUI0 aprymeHTa. CocTaBIIsATh TaOIHUILIbI
p 3HayeHull pyakuun. Ctpouts rpaguk QyHkunu, 3anannor Tadbmmuno. Ilo rpaduky Gpynkumy,
[loBTOpenue 1 | sBnsromeiicss MOACIBIO PEATBHOTO MPOLIECCa, OMPENEISITh XapaKTEPUCTHUKH ITOTO TPOIIecca.

Hn cucreMaTu3anus
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a -? JN
s e Conepxanne y4e0HOro yec XapakTepucTHKAa OCHOBHBIX BI/I0B /1eSITeJIbHOCTH YYeHNKA
é 8 MaTepHaia TBO (Ha ypoBHe Y4eOHBIX el cTBH)
g 4a
COB
y4eOHOro Marepuana Crpoutb rpaduK JHHEHHOH QyHKIMK B IPAMON TPONOpIHOHaTbHOCTH. OMUCHIBATH CBOHCTBA
Kontponsnaspabora Ne 6 1 oTuX Qymicuii
I'nasa 4
CucreMbl JMHEHHBIX 20
YPaBHEHH ¢ IByMS
NnepeMeHHbIMH

24 YpaBHEeHUS ¢ ABYMS 3
IIepEMEHHBIMA IIpusooums npumepsl. ypaBHEHUS C BYMsI IEPEMEHHBIMHU; JINHEHHOI'O YPaBHEHUS C ABYMSI

o5 JTuHCHHOE YPaBHEHHE C ABYMS 3 IIEpEMEHHBIMU; CUCTEMBI JBYX JINHEIMHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMY, peabHbIX
MepeMEHEBIME 1 ero TpaduK MIPOLIECCOB, I KOTOPBIX ypaBHEHME C IBYMS IIEPEMEHHBIMU MIIM CHCTEMa YPaBHEHUH C IByMs

NIEPEMEHHBIMU SIBIIAIOTCS. MATEMaTHYECKUMHU MOZEISIMU.

26 Cuctembl ypaBHEHUH ¢ AByMs 3 Omnpenensite, SBISETCS JIU Iapa YUCEN PEIICHUEM JaHHOTO YPAaBHEHHUS C IByMs IIEpEeMEHHBIMH.
nepeMeHHbIMU. | 'padraeckuit Dopmyauposamy:

METO/Jl PEIIEHUS CUCTEMBI JIBYX onpeoenenus: pelieHus] ypaBHEHHs ¢ AByMS IEPEMEHHBIMH; YTO 3HAYUT PELINTh YPAaBHEHHUE C
JIMHEWHBIX YPaBHEHUH ¢ ABYMS JIBYMS IIEpEMEHHBIMY; Ipadiika ypaBHEHUS C ABYMSI IEPEMEHHBIMU; JIMHEWHOTO YPAaBHEHHUS C
MIepEMEHHBIMA IBYMS IIEPEMEHHBIMHU; PEIICHHUS CUCTEMBl yPaBHEHHUH ¢ ABYMsI IEpEMECHHBIMU;

27 POlLICHIC CHCTOM MHHCHHBIX 2 ceoticmea ypaBHGE{I/If/'I © ABYMS NIEPEMEHHBIMH. 5
ypaBHEHHH METOTOM Onucvisamy: CBOWCTBA rpaq)mia THHEHHOTO ypaBHEHNs B 3aBHCHMOCTH OT SHaveHHH
HIO/ICTAHOBKH K03((HUIIEHTOB, TpaQUIECKU METO PELIECHUSsI CHCTEMBI IBYX YPAaBHEHUH C ABYMSI §

MIEpEMEHHBIMH, METOJ] IOJCTAHOBKU U METOJ CIIOKEHUS [T PELICHHUS CUCTEMBI IBYX JIMHEHHBIX

28 Pemrenvie cucreM ITMHEHHBIX 3 YPaBHEHUH C IBYMs [TEpEMEHHBIMU.

YpaBHEHUI METOIOM Cmpoums rpaduK JIMHEHHOTO YpaBHEHHS C IByMs NIepeMEHHBIMU. Pemars cucreMsl IByX
CIIOKEHUS JMHEHHBIX YPaBHEHUH C ABYMsI IEpEMEHHBIMH.

29 PellieHIIe 32134 © HOMOIIBIO 4 Pewams TekcToBBIE 3a71a41, B KOTOPBIX cucTeMa JBYX JIMHEWHBIX YpaBHEHU ¢ ABYMS

CHCTEM THHEHHEIX ypaBHEHi NIEPEMEHHBIMU SIBIISIETCS MAaTEMAaTUYECKON MOJIENBIO PEANIBHOTO MPOLEcca, U HHTEPIIPETUPOBATh
pe3yabpTaT peleHus] CHCTEMBI
[ToBTOpenue 1
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s e Coaep:xxanne yueO0HOT0 yec XapakTepucTHKA OCHOBHBIX BU/IOB /1eSITeJIbHOCTH YYeHUKA
E § MaTepHaia TBO (Ha ypoBHe Y4eOHBIX el cTBHIi)
s ya
COB
Hn cucremMaTtu3anus
y4eOHOro Marepuana
Kontponsnaspabora Ne 7 1
IloBTOpEHME M cUCTeMaTH3ALMS 3
y4eOHOro MaTepuaJa
YupaxkHeHus Jisl TOBTOpEHUsI Kypea 7 2
KJacca
Hrorosasi KOHTpoOBEHAsIpadoTa 1
HUroro: 102




IIpumepHoe TeMaTHUYEeCKOE IVIAHMPOBaHUe. AJiredopa. 8 kiace
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g s Kosm
s & Conepixanne y4eGHOro 4eCTBO XapakTepucTHKA OCHOBHBIX BU/IOB JIEATEIbHOCTH YUeHUKA
S s MarepHuaja HA YPOBHeE y4eOHBbIX el CTBUH
= = P 4acoB (na yp y A )
=
|
I'nasa 1 44
PaunoHanbHbIe BhIpAKEHUSI
1 Parnonansabie Jpobu 2 Pacnosnasams 1ienple paioHaIbHBIC BEIPAKEHUS, IPOOHBIC
N N AI[MOHAJIbHbIE BBIPA)KEHUS, IPUBOAUTH IIPUMEPBI TAKUX BBIPAsKEHUH.
2 OcCHOBHOE CBOICTBO palliOHATHFHON APOOH 3 part p » IPHBOAL pHMep p
Dopmyauposamu:
3 CrnoxxeHue 1 BBIYMTAaHHUE PALIMOHATIBHBIX APOOEH C onpeodenenus. palioOHAIbHOIO BBIPAYKEHNUS, IOMYCTUMbIX 3HAUeHUH
OJIMHAKOBBIMH 3HAMEHATEIIMU IIEpEMEHHOM, TOXKAECTBEHHO PABHBIX BBIPAXKEHUH, TOXKIECTBA,
N PaBHOCUJIBHBIX YPABHEHUMH, PAlIMOHAIBHOTO YPABHEHUS, CTEIIEHU C
4 CrnoxxeHue U BBIYUTaHUE PAllMOHATIBHBIX Apo0eil ¢ pa3HbIMU 6
HYJIEBBIM I10Ka3aTEeNIEM, CTEIIEHH C LEIbIM OTPULATEIbHBIM
3HaMEHATESIMH .
MOKa3aTesneM, CTAHJApTHOrO BUAA YKCia, 00paTHON
KonTponsnaspabdora Ne 1 MPOIOPLIMOHATIBHOCTY;
o c80ticmea: OCHOBHOE CBOMCTBO PallMOHAIEHON JPOOH, CBOMCTBA CTEIEHH
5 YMHOXEHHE U JIeJICHH e PallMOHAIbHBIX APOOEH. 4
BosBerene parioHaabHON ApOOH B CTEICHB C IIeTIBIM TTOKa3aTeneM, YypaBHeHUH, QyHKIuN Y = — ;
= n
6 ToxnecTBeHHbIENPEOOPa30BaHUAPALOHAIBHBIXBBIPAXKEHUH 7 ) .
npasuna: CIOKEHUs,, BBIMUTAHUS, YMHOXKCHUSI, IeTIeHus1 1poleii,
Kontponenaspabora Ne 2 1 BO3BEIICHHS APOOH B CTEIIEHb; YCIOBHE PAaBEHCTBA APOOU HYIIIO.
Loxasvieams CBOMCTBA CTENIEHU C LIEIBIM ITOKa3aTEIEM.
7 PaBHOCHUIIEHBIE ypaBHEHHS. 3 o 9 .
Onucvieams TpaduecKuii METO]] peIlIeHHs yPaBHEHUH ¢ OJJHOH
PanmonanbsHble ypaBHEHUS o
nepeMeHHO}.
8 CrerneHb ¢ UeNbIM OTPULATENbHBIM TIOKa3aTeIeM 4 Ipumensms OCHOBHOE CBOMCTBO PallMOHATIBHOM JPOOH Uil COKPALEHUS
N u peoOpaszoBanus apodeii. [IpuBoauTh Mpodbu k HOBOMY (00IIEMY)
9 CBoiicTBa CTENEHH C LEIbIM IOKa3aTeeM
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S = Coaep:xxanne yueOHOT0 4eCTBO XapakTepucTHKA OCHOBHBIX BUOB AeATeIbHOCTH YYeHUKA
S s MarepHuaja Ha YPOBHE Y4eOHBIX JIeiicTBHIA
= = P 4acoB (na yp y A )
=
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10 o k . 4 3HaMeHaTenmo. Haxonute cymmy, pa3HOCTh, IPOU3BEAEHUE U YACTHOE
YHKIHA Y = ; 1 e€ rpaduK JpoOeii. BBIMOMHSTE TOX/IECTBEHHBIE TPE00Pa30BaHUS PAUOHATBEHBIX
BBIPAKEHU.

KonTtponbuaspabora Ne 3 1 Pewams ypaBHEHHUS ¢ IEPEMEHHOM B 3HaMeHaTele ApooH.
Ilpumensims CBOMCTBA CTEIIEHU C LIEIBIM IT0OKA3aTEIEM IS
peoOpa3oBaHUs BEIPAKECHUH.
3anucvieamy 4rcia B CTAHAAPTHOM BHIE.

Bvinoansame noctpoenue U ureHue rpaduka QyHKIMH Y = —
n
I'nasa 2
KpagpaTHbie KOpHH. 25
JlelicTBUTEIbHbIE YHCJIA
2 .. .
11 Oynukimsa Y = X u e€ rpaduk 3 Onucvieams: IOHATHE MHOXKECTBA, DJIEMEHTa MHOXKECTBA, CIIOCOOBI
N N 3aJaHHs] MHOXKECTB; MHOXKECTBO HATYpPaJIbHBIX YHCET, MHOXKECTBO LIEIbIX
12 KBanpaTtHbie kopau. ApupMETHUECKIH KBaIpaTHBIN KOPEHb 3 N
Yy Cell, MHOXKECTBO PAL[MOHAIIBHBIX YUCEN, MHOKECTBO IEHCTBUTEIbHBIX
13 MHOXXECTBOU €ro IEMEHThI 2 YUCEIl U CBSI3U MEXIY 3THMH YHCIOBBIMU MHOXKECTBAMH; CBSI3b MEXKIY
OECKOHEYHBIMH IECATUYHBIMA JPOOSMHU U PaIliOHATHHBIMHA
14 ITommuOXkecTBO. OnepanuiHa MHOXKECTBAMHA 2 A o patt ’
UPPALMOHATBHBIMUA YUCIAMH.
15 UucnoBbIEMHOKECTBA 2 Pacnosnasame paumoHanbHble U HppalMOHaIbHbIE yncia. [IpuBonuth
N MPUMEPBI PALIMOHATBHBIX YHCEN U UPPALIMOHATIBHBIX YHCE.
16 CaoiicTBaapru(phMETHIECKOr0 KBaAPATHOTO KOPHS 4 PUMEpBI pall pp ULI - .
3anucvigams ¢ TOMOIIBIO POPMYIT CBOMCTBA JIEHCTBUMN C
17 ToxxnecTBeHHbIE TPeoOpa30BaHMs BRIPAKEHHH, 5 JIECTBUTEIBHBIMH YHCIIAMHU.

COZIepIKAIINX
KBaJIpATHBIC KOPHH

Dopmyruposams.
onpeodenenus: KBaIpaTHOr0 KOPHS U3 Yhcia, apupMeTHIECKOr0
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S = Coaep:xxanne yueOHOT0 4eCTBO XapakTepucTHKA OCHOBHBIX BU/IOB JIEATEIbHOCTH YUeHUKA
S 8 MaTepuaja HA YPOBHe y4eOHBbIX 1eHCTBUH
= = P 4acoB (na yp y A )
=
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18 DyHKimsA Y = /X u e rpadux 3 KBaJ[PATHOTO KOPHS M3 YKCIIa, PABHBIX MHOXECTB, IOJIMHOKECTBA,
nepecedeHns MHOXKECTB, 00bEIMHEHUSI MHOXKECTB;
Kontponsnaspabora Ne 4 1 ceoticmea: GyHKIMK Y = X°, apu)METHUECKOr0 KBaPATHOrO KOPHS,
byHKIIH Y =~/X .
Joxazvieams cBoiicTBa apu(MMETHIECKOTO KBaIPATHOTO KOPHSI.
. 2
Cmpoump tpadukn QyHKIHA Y =X 1 Y =~/X .
[IpumMeHsTH NOHSATHE ApUPMETHUECKOT0 KBaAPATHOI'O KOPHS JJIs
BBIUHCJICHUS 3HAYCHNU BBIPaXKCHU.
Ynpowame Bipaxenus. Pemats ypaBHeHus1. CpaBHUBATh 3HAUEHUS
BBIpaKCHU. BBIMONHATE Ipeo0pa30BaHue BRIPAKEHUH ¢ TPUMEHCHUEM
BBIHECEHUSI MHOMKUTENSI U3-110]] 3HAKa KOPHSI, BHECEHUE MHOXUTEIIS II0A
3HaK KOpHS. BBINOMHATE 0CBOOOXKAEHNE OT UPPALMOHAIBHOCTH B
3HaMeHaresne IpoOu, aHaIN3 COOTHOIIEHUH MEXIY YHCIOBBIMU
MHOKECTBAMHU U UX 3JIEMEHTaMU
I'naea 3 2%
KBanpatHble ypaBHeHust
19 KBagpaThslie ypaBHeHU:. PenieHne HEMOMHBIX KBaApPaTHBIX 3 Pacnosnasames v npuBOAUTH PUMEPHI KBAAPATHBIX YPABHEHUN
ypaBHEHUI Pa3NUYHBIX BUIOB (TIOJIHBIX, HEMIOJIHBIX, IPUBEAEHHBIX), KBAAPATHBIX
o TPEXUIICHOB.
20 ®dopmMyna KOpHEN KBaIpaTHOTO ypaBHEHUS 4
Onucvieams B 00111EM BUE PELICHHE HEMOMHBIX KBaIPATHBIX
21 Teopema Buera 3 ypaBHEHU.
Dopmynuposamy:
Kontponsnaspabora Ne 5 1 PALYIUP .
onpeodenenus: ypaBHEHUS TIEPBOI CTENEHH, KBaIpaTHOTO ypaBHEHUS;
22 KBanpaTHpliiTpéxunen 3 KBaJPaTHOr0 TpEXwieHa, JUCKPUMUHAHTA KBAAPATHOIO YpaBHEHHUS
o Y KBa/IPaTHOTO TPEXUIEHA, KOPHA KBAaJPATHOTO TPEXWICHA;
23 Pemenne ypaBHEeHMI, KOTOPBIE CBOAATCA K KBaJPAaTHBIM 5 P P » KOP P p ’

ypaBHEHUSIM

OMKBaIpPaTHOrO YpaBHEHUS;
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24 PanonanbHble ypaBHEHH KaKk MaTeMaTHYECKHE MOJIETTH 6 ceoticmeéa KBaJpaTHOTO TPEXUIIEHA;
peanbHBIX CUTYaLHUM meopemy Buera 1 oOpaTHYyIO el Teopemy.
3anucvieams M 10Ka3bIBaTh (HOPMYITy KOpPHEH KBaJIPaTHOTO YpaBHEHUSI.
KontponsHaspadora Ne 6 1 A bop YLy 1KOp P yp
HccnenoBath KOMMYeCTBO KOPHEH KBAJAPATHOTO YPAaBHEHHS B
3aBHUCHMOCTH OT 3HAKa €ro AUCKPUMHUHAHTA.
Lokaszvieams meopemor: Buera (psimyto n 00paTHYIO), O Pa3I0KEeHUN
KBaJ[PaTHOr0 TpEXwieHa Ha MHOKUTENH, O CBOMCTBE KBaJAPaTHOI'O
TpéXwieHa ¢ OTPULATEIbHBIM JUCKPUMUHAHTOM.
Onuceieams Ha IpUMEPax METO]l 3aMEHBI I1epEMEHHOMN AJIsl peLIeHUs
ypaBHEHUH.
Haxooumwb KOpHY KBaIpaTHBIX YPaBHEHUH Pa3JIMuHbIX BUIIOB.
[Ipumensarts Teopemy Buera n o6patHyro eit Teopemy. BeIoaHTH
pasyioKeHre KBaApaTHOro TpEXUIeHa Ha MHOXUTeNU. HaxonuTs KopHU
YpaBHEHUH, KOTOpPBIE CBOISITCS K KBaApaTHbIM. COCTaBIIATh KBaJApaTHbIE
YPaBHEHUS U yPaBHEHUS, CBOIIIUECS K KBAaIPATHBIM, SIBJISIOLINECS
MaTeMaTHUYeCKUMHU MOJEIISIMH PeaibHbIX CUTYyaLUi
IoBTOpEHHE
U CHCTeMaTH3aIUusA 7
yue0HOro MaTepuaJia
VYnpaxkHeHus 1715 IOBTOpEHHS Kypca § Kiiacca 6
Kontponsnaspabora Ne 7 1

Uroro: 102
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I'nasa 1 20
HepaBencTBa
1 UYucnoBbleHEPaBEHCTBA 3 Pacnosnasams 1 IpUBOJUTH IPUMEPHI YUCIIOBBIX HEPABEHCTB, HEPABEHCTB C IEPEMEHHBIMU,
. JIMHEWHBIX HEPABEHCTB C OHOW MEPEMEHHOM, IBOMHBIX HEPABEHCTB.
2 OcHoBHBbIE CBOHCTBA 2 P A p e p
Dopmyauposamy:
YHCIOBBIXHEPABEHCTB N .
onpeodenenus: CpaBHEHUS IBYX YHCEN, PELICHHs HEPaBEeHCTBA C OJHOM NEePEMEHHOM, PaBHOCHIIBHBIX
3 CnoxxeHne ¥ yMHOXKEHHE 3 HEPaBEHCTB, PEIIEHUs CUCTEMbI HEPABEHCTB C OHOM MepeMEeHHO, 00JacTH OmpeneneHus
YHCJIOBBIX HEPABEHCTB. BEIPaKECHUS;
OneHuBaHNE 3HAUYCHUS C801icmea INCIIOBBIX HEPABEHCTB, CJIOKEHUS N YMHOXKEHUS YMCIIOBBIX HEPABEHCTB
BBIPAKCHHS Jloka3zvieams. CBOMCTBA YMCIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHUH W YMHOKEHUH YHCIOBBIX
HEpPaBEHCTB.
4 Hepasencraac 1 °p .
T Pewiams nuHeliHbIe HEPABEHCTBA. 3alMCHIBATh PELICHUS HEPABEHCTB M UX CHCTEM B BUJIE YUCIIOBBIX
MIPOMEXYTKOB, 00bEMHEHHMS], IEPECEUECHHUS YUCIOBBIX IPOMEKYTKOB. PelaTh cucteMy HepaBeHCTB
5 Pemenne HepaBEeHCTB ¢ OTHOU 5 ¢ onHOH nepemMeHHOM. OLeHnBaTh 3HaYeHue BbIpakeHus. M300paxaTs Ha KOOPAWHATHOHN MIPSIMON
nepemMeHHoH. YncnoBbie 3a/laHHbIe HEPAaBEHCTBAMH UYHCIIOBBIE POMEKYTKU
MPOMEXYTKU
6 CucreMbl JIMHEUHBIX 5
HEPaBEHCTB C OHOMN
NepeMEHHOMN
Kontponbnas padora Ne 1 1
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I'naea 2 38
Kpagpatuunas pyHkmms
7 [ToBTOpEHME U paCHIMPEHHE 3 Onucvieams oHATHE GYHKIIMK KaK MTPaBUiia, YCTAHABIMBAIOIIECTO CBA3b MEXKY SJIEMEHTAMH JIBYX
CBeIeHUH 0 PYHKITNH MHOXXECTB.
N Dopmynuposams:
8 CpoiicTBa QyHKIUH 3 PALVIUP
onpeoenenuss: Hyas QYHKINUN; TPOMESKYTKOB 3HAKOIIOCTOSIHCTBA (DYHKIIUH; PYHKIINH,
9 Kax moctpouts rpaduk 3 BO3pacTaromiei (yObIBarOIIeH) Ha MHOKECTBE; KBAPATUIHOW (PYHKIINH; KBaJAPATHOTO HEPABEHCTBA,
byukmuu y = Kf(X), ecnu ceolicmea KBaAPaTHIHON (HYHKITUH,
n3BecTeH rpaduk QyHKINU npasuaa MocTpoeHus rpadukoB GpyHKIHMI ¢ moMoIIpio mpeobpaszoanumii Buaa f(x) — f(X)+a;
y =f(x) fX) = fix + a); f(x) — ki(x).
Cmpoumsp tpaduku GyHKIHI ¢ TOMOIIBI0 peodpazoBanuii Buaa f(X) — f(x)+ a;
10 Kax moctpounts rpaduku 4 i
(ymxumit y = f(x) + b f(x) — f(x + a); T(X) — kf(x).
Cmpoumsb TpaduK KBaAPaTHIHON kiuu. [lo rpaduky kBaapaTuaHOn KIIMU OMUCHIBATH €€
ny = f(x + a), ecnu uzBecren D pad P (ymxn pacuicy KBazp (ymxn
_ CBOMCTBA.
rpaduk dyukmuu y = f(X)
Onucvieams CXEMAaTUIHOE PACIIONIOKEHIE TTApa0O0IIbl OTHOCHTENBHO OCH a0CIIUCC B 3aBUCUMOCTH OT
11 Kanmpatuunast pyHKIus, e 6 3HaKa cTapiero Ko3h UIreHTa U JMCKPUMHHAHTA COOTBETCTBYIOIIETO KBAAPATHOTO TPEXUIICHA.
rpaduK ¥ CBOWCTBA Pewiams xBagpaTHBIC HEPABEHCTBA, UCTIONB3Ys CXEMY PACIIOJIOKEHHS Mapabobl OTHOCUTEIBHO OCH
abcmmcc.
KonTponsnaspadora Ne 2 1 1 N N
Onucviéams TpapUuecKuil METO]] pEIICHUS CUCTEMBI JIBYX YPAaBHCHHU C IBYMS MIEPEMEHHBIMH,
12 Pemmenne kBaipaTHBIX 6 METOJT IOJICTAHOBKH M METOJI CIIOMKEHHUS JIJIs1 PEIICHUs] CUCTEMBI IBYX YPABHEHHI C AByMS
HEPaBEHCTB NePEMEHHBIMH, OJTHO U3 KOTOPBIX HE ABJISICTCS TMHECHHBIM.
o Pewiams TekcTOBBIC 3371a9H, B KOTOPBIX CHCTEMA JIB ABHEHUU C IBYMS MIEPEMEHHBIMHU SBJISICTCS
13 Cucremsl ypaBHEHHH ¢ AByMsI 6 . AatH, P JIBYX YP JIBYMA TIep
epEMCHHEIMH MaTeMaTHYECKOW MOJIENTBIO PEaIbHOTO MPOIecca, U HHTEPIPETUPOBATh PE3YJIbTAT PEIICHHS
CUCTEMBI
14 Pemenue 3ama4 ¢ momMoipio 5

CHCTEM ypaBHEHHMI BTOpOU
CTETIEHU
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Kontponsnaspabora Ne 3 1
T'naea 3
JJleMeHTHI NPUKJIATHON 20
MATEeMATHKH
15 MaremaTrueckoe 3 Ilpusooums npumepol:
MOJICTTHPOBaHNE MaTeMaTHICCKUX MOJICNIEH pealbHbIX CUTYAITUi; IPUKIIaIHBIX 3a/1a4; TPHOIMKEHHBIX BETHINH;
N HCIIOJIF30BAHNS KOMOMHATOPHBIX IPABUII CYMMBI Y IIPOU3BENEHHUS; CIIYYAaHHBIX COOBITHM, BKJIFOYAs
16 [IporenTHBIEpACUETHI 3 p P yM p . > Gy ’
JIOCTOBEPHBIC K HEBO3MO)KHBIC COOBITHS; OIBITOB C PABHOBEPOSITHBIMU MCXOJaMU; TIPEICTABICHUS
17 [TpubmmkEéHHbBIC BEIYUCICHUS 2 CTAaTHCTUYECKUX JAHHBIX B BHJIE TaONHII, AUAarpaMM, rpa(MKOB; HCIOIb30BAHMS BEPOSITHOCTHBIX
CBOMCTB OK aIoNIUX SBJICHHUH.
18 OcHOBHEIE TTpaBUIIa 3 PYKaom
Dopmyauposamy:
KOMOMHATOPHKH . .
onpeoenensi: aOCONTIOTHON ITOTPEITHOCTH, OTHOCHTEILHON MTOTPEITHOCTH, TOCTOBEPHOTO COOBITHS,
19 YacToTra 1 BepOATHOCTH 2 HEBO3MOXHOTO COOBITHS; KIIACCHUECKOE OIPEACIICHHE BEPOSITHOCTH;
CIIy4aifHOTO COOBITHS npasuia: KOMOMHATOPHOE MTPaBIIIO CYMMBI, KOMOMHATOPHOE TIPABIIIO POU3BECHHSL.
Onucvieams 3TaNbI PEMIEHUS TPUKIATHON 3aJauH.
20 Kmaccraeckoe 3 p p & A ..
[osicHATE 1 3amuUCHIBaTh (HOPMYITY CIOKHBIX MPOIEHTOB. [IpOBOANTE MPOIIEHTHEIE PAcUEThI ¢
OIIpeNeeHN eBEPOSATHOCTH
HCIIONB30BaHUEM CIIOXKHBIX MTPOIEHTOB.
21 HauanrHbie cBeneHus 3 Haxooumwb TO9HOCTH IPHOIIKEHUS 110 TAOIUIIE MPUOMMKEHHBIX 3HAYEHUHN BETHIHHBI.
O CTaTHUCTHUKE Hcnonp3oBaTh paznudHbie (POPMBI 3aIUCH MPUOTMKEHHOTO 3HAYCHHSI BeTMIUHEL. OIeHUBATh
MPUOIMKEHHOE 3HAUYEHNE BEJIMYNHEL.
Kontponbnas pabora Ne 4 1 P

1Ipo6o0dums OUBITHL CO CIIy4aliHBIMHU HcxonaMu. [10ScHATE U 3anuceiBaTh (HOPMyYITy HaAXOXKICHUS
Y4acTOTHI CIIydalHOro coObITHA. ONHMCHIBATh CTATUCTHYECKYIO OLIEHKY BEPOSITHOCTU CIIy4aiiHOTO
coObITHsL. HaxoauTh BEpOATHOCTD CITy4alHOTO COOBITHS B OMBITaX C PABHOBEPOSITHBIMU MCXOAAMHU.
Onucvieams 3TaIBl CTATUCTUYECKOTO HccnenoBanus. OGopMisTs HHGOPMALUIO B BUE Ta0IUI 1
muarpamm. M3Biekats nHGopManuio u3 Tadbnaun 1 guarpamMm. HaxomuTs U npruBOANTE IPUMEPHI
HCIIONIb30BaHMs CTATUCTHUYECKUX XApaKTEPUCTUK COBOKYITHOCTH JAHHBIX: CPEJHEE 3HAUCHHE, MOJIA,
pasmax, MearaHa BEIOOPKH
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I'nasa 4
YucjoBble 17
MocJe10BaTeJIbLHOCTH
22 UrcnoBble MOCIEA0BATENbHOCTH IIpueooums npumepwl. TIOCIEAOBATENHFHOCTEH; YUCIOBBIX MTOCTIEI0BATENFHOCTEN, B YACTHOCTH
apu(METHIECKON U TeOMETPHUECKOM MPOrpecCHii; HCIONb30BaHUS MTOCIIE/IOBATEIbHOCTEH B
23 Apudmerndeckast mporpeccus 4 N
PCaJIbHOU XU3HHU, 3a/la4, B KOTOPBIX pacCMaTpuBarOTCA CYMMEI C OECKOHEYHBIM YHCJIOM CJIaraeMBbIX.
24 CyMMa N nepBbIX WICHOB Onucvieams: TIOHATHUE TTOCIEIOBATEIBHOCTH, WIEHA MOCIEA0BATENFHOCTH, CIIOCOOBI 3aJaHUs
apudmeTndeckoil mporpeccuu MOCJIEI0BATETFHOCTH.
Buviuucname 4iieHpl 10CIE10BAaTENbHOCTH, 3aJaHHON (POPMYJIOM N-To WIEHa WM PEKYPPEHTHO.
25 I'eomerpuueckas nporpeccus 3 A » 380 bopmy. PeKypPp
Dopmynuposams:
26 Cymma N IepBBIX YICHOB 2 onpeoenenus: apuHMETHIECKON TIPOTPECCHH, TEOMETPUUECKOM ITPOTPECCHH;
reOMETPUYECKON MPOrpeccuu €60licmea IIICHOB TEOMETPUIECKON M apu(PMETHIECKON MTPOrPeCCHH.
o 3adasams apupMETHIECKYIO U TEOMETPHUECKYIO TIPOTPECCHU PEKYPPEHTHO.
27 Cymma OeckoHETHOM 2 pug yio P Y¥o porp PeKypp
FEOMETPUYECKON MPOrpecCHu, y . N
koTopoii | q | < 1 3anucvieams n nosacuams GOPMYIBI OOIIET0 YieHa apUPMETHIECKON 1 TeOMEeTPHYECKOn
MPOTPECCHIA.
Kontponsnaspabora Ne 5 1 3anucvieams 1 doxazviéams: HOPMYITBI CYMMBI N TIEPBBIX WICHOB apH(PMETHIESCKON U
TEOMETPUIECKON TIporpeccuit; (HOpMyITbI, BEIPAXKAIOIINE CBONCTBA YJICHOB apr(hMETHIECKONH U
TEOMETPUUECKON Nporpeccuii.
Buiyuciame cymmy 0€CKOHEUHOH T€OMETPHYECKOH mporpeccuu, y kotopot | q | < 1. IIpencraBnars
OEeCKOHEYHBIE ITepHOANYECKIE IPOOH B BHJIE OOBIKHOBEHHBIX
IMoBTOpEHME
U CHCTeMATH3aIlUA 7
y4eOHOro MaTepraJa
VYnpaxkHeHus AJs IOBTOPEHUs Kypca 9 6

Kiacca
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Kontponsnaspabora Ne 6 1
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E 8 MaTtepuasia 4acoB (Ha ypoBHe y4eOHBIX el cTBH)
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I'naea 1
IIpocreitmmne
P 15

reoMeTrpu4eckue (purypnl
H UX CBOMiCTBa

1 Touku n npsmMele 2 Ilpusooums IpUMepbI TEOMETPUUYECKUX (QUTYD.
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=i
2 OTpe3ok u ero JImHa 3 Onucvigams TOUKY, MPSMYIO, OTPE3OK, Iy, YTOI.
Dopmynuposamy:
3 Jlya. Yron. U3mepenue yrios 3 PMYIUD
onpedenenus: PaBHBIX OTPE3KOB, CEPEIUHBI OTPE3Ka, PACCTOSHUS MEXIY ABYMS TOUKAMHU,
4 CMexHbIE U BEpTHKAJIbHbBIE 3 JOTIOJTHUTENBHBIX JTy4del, pa3BEPHYTOr0 yria, PaBHBIX YIJIOB, OMCCEKTPHUCHI YTia, CMEXHBIX U
YTIBI BEPTUKAJIBHBIX YTJIOB, IIEPECEKAIONINXCS MPSIMBIX, IEPIIEHANKYIAPHBIX MPSMBIX, IEPIICHINKYIIIPA,
HaKJIOHHOM, pacCTOSIHUS OT TOYKH JIO MPSIMOIA;
) [leprienauKynsipHBIE IPSIMBIE 1 9 N
cgoticmea: pactoiIoKeHNU TOYeK Ha MPSIMOM, U3MEPEHHUS OTPE3KOB M YTIIOB, CMEKHBIX U
6 AKCHOMBI 1 BEPTUKAJIBHBIX YTJIOB, IEPIIEHANKYIISIPHBIX MPSIMBIX; OCHOBHOE CBOMCTBO MPSMOMA.
Knaccuguyuposamo yrmpr.
[ToBTOpEeHMe U crcTeMaTH3aNHS 1 puyup T .
yaeGHOro MATEpHATA Jlokazvieams: TEOPEMBI O TIEPECEKAIOIINXCS TMPSAMBIX, O CBOWCTBAX CMEKHBIX U BEPTHKAIHHBIX YTIIOB,
0 CIUHCTBEHHOCTH TPSIMOH, TIEPIICHANKYIIIPHON TaHHOH (CITydaid, KOT/ia TOUKa JISKUT Ha TaHHOH
KonTtponshas padora Ne 1 1 HPSIMO).
Haxooums nnuHy 0Tpe3Ka, TpaayCHYIO MEpPY yIJIa, HCIIONIB3Ysl CBOMCTBA X H3MEPEHUH.
H306pasicams ¢ TOMOIIBIO YePTEKHBIX HHCTPYMEHTOB TeOMETpHUIecKre (PUTYPBHI: OTPE3OK, Ty,
YTOIl, CMeXHBIC ¥ BEPTHUKAIbHBIE YTIIBI, IEPIICHANKYISIPHBIE IPSIMBIE, OTPE3KU U JIYUH.
ToacHamy, 9TO TaKOE aKCUOMA, OIpeeNieHIe.
Pewams 3anaqm Ha BEIYHCIEHNE U TOKAa3aTEIbCTBO, IIPOBOJISI HEOOXOIUMBIE TOKA3aTEIbHEIE
paccyXIeHus
I'naea 2 18
TpeyrojibsHUKH
7 PaBnbIe Tpeyronsaukn. BricoTa, 2 Onucvieams CMBICT TIOHSATHS «paBHBIE (pUTyps». [[pHBOANTE TPUMEPHI PaBHBIX (GUTYD.
MearaHa, OuCceKTprca H306pasxcams v HAXOMUTH HA PUCYHKAX PaBHOCTOPOHHME, paBHOOEAPEHHBIE, IPSIMOYTOILHBIE,
TpPEYTrOJbHHUKA OCTPOYTOIILHBIE, TYIIOYTOJIEHBIE TPEYTOJBHUKHN U UX DJIEMEHTEHI.
N o Kraccupuyuposams TpeyronpHUKU 1O CTOPOHAM U yTIIaM.
8 IlepBbIit 1 BTOpOW NpU3HAKU 5 Puyup peyr P yr
Dopmynuposamy:
PaBEHCTBa TPEYTOILHUKOB
onpeodenenus: OCTPOYTrOIbHOr0, TYyIOYTOJILHOT0, IPSIMOYTOJIEHOTO, PaBHOOEPEHHOTO,
9 PaBHOOEnpeHHBII TPEYrONbHUK 4 PaBHOCTOPOHHEr 0, Pa3HOCTOPOHHETO TPEYT'OIbHUKOB; OMCCEKTPUCHI, BBICOTHI, MEANAHBI
U €ro cBOicTBa TPEYTOJIbHUKA; PaBHBIX TPEYTOJIBHUKOB; CEPEAMHHOIO MEPIEHIMKYIIApa OTPE3Ka; MepUMeTpa
TPEYT OJIbHUKA;
10 [Ipu3Haku paBHOOEAPEHHOTO 2 peyr ’
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TpEeyrolbHHUKA cgoticmea: paBHOOEIPEHHOT0 TPEYTOJIbHIKA, CEPEIMHHOTO MEPIEHINKYIIIpa OTpe3Ka, OCHOBHOTO
N CBOMCTBa PaBEHCTBA TPEYTOJbHUKOB;
11 Tperuit mpr3HaK paBeHCTBA 2 P peyr ’
A — npuU3HAKU: PABEHCTBA TPEYTOIBHUKOB, PABHOOEIPEHHOTO TPEYTOJIbHUKA.
A Jlokazvieams TEOPEMBI: O €AMHCTBEHHOCTH MPSAMOM, MEPIEHANKYIISIPHON TaHHOH (cIydaii, Koraa
12 Teopemsbt 1 TOYKa JIOKUT BHE JAaHHOHN MPSMOIA); TPY MPHU3HAKA PABEHCTBA TPEYTOJILHUKOB; IPU3HAKI
aBHOOEIPEHHOT0 TPEYTOJIbHUKA; TEOPEMBI O CBOMCTBAX CEPEIMHHOrO MEePIEHINKYIIsIpa
IToBTOpEHKE M CUCTEMATH3ALIHS 1 P 7P peyr » TEOp pel PHCHIMKY AP,
PpaBHOOEIPEHHOTO ¥ PABHOCTOPOHHET O TPEYT OJILHUKOB.
y4eOHOro MaTepHuana
Pasvacuams, 970 Takoe TeOpeMa, OMUCHIBATH CTPYKTYPY TeopeMbl. OOBACHATH, KaKyl0 TEOPEMY
KonTponbshas pabora Ne 2 1 Ha3BIBAIOT OOPATHOM JaHHOH, B €M 3aKITIOYACTCS METOJ I0KA3aTeIhCTBA OT MPOTHBHOTO.
IIpuBOIUTH IPUMEPHI NCIIOIB30BAHMS OTOIO METOAA.
Pemats 3aaun Ha BEIYUCIICHHE U JOKA3aTEIBCTBO
I'nasa 3
IlapanJuenbHble npsiMbie. CymMMa yIjioB 16
TPeyroJbHUKA
13 [TapamnensHble IpsIMBIE 1 Pacnosznasams Ha 4epTexax napajielbHbIE MIPSIMBIE.
N300paxath ¢ MOMOLIbIO0 IMHEWKN U YTOJIbHUKA apajUleNbHble IPSIMBIE.
14 [Ipu3Haky mapannensHOCTH 2 p m T p p .
DSIMBIX Onuceieamy yriipl, 00pa30BaHHBIC IPH [1EPECEUCHNH ABYX MPSAMBIX CEKyIIEH.
P Dopmynuposamy:
15 CaolicTBa napamieabHbIX 3 onpeodenenus: apalIeNbHbIX MPSIMbIX, PACCTOSHUS MEXIy NapajieIbHbIMUA IPSIMBIMHI, BHEIIHET'O
MPSIMBIX yria TpeyroJIbHHAKA, TUIIOTEHY3bI U KaTeTa;
ceolicmea. apajlieNbHbIX IPSMBIX; YIIIOB, 00pa30BaHHBIX MPH IIEPECEUCHUH MapauICIbHBIX MPSIMBIX
16 CymMma yrioB TpeyroJbHHKA 4 o P P » YIJIOB, 00p Pyt Tep paiLl P
CEeKYILEH; CyMMBI yJIOB TPEYTOJIbHHKA; BHELTHETO yTila TPEYTOIbHUKA; COOTHOLIEHHH MEXTy
17 [IpsAMOYTONBHBIN TPEYTOIBHUK CTOPOHaMHU M YIIIaMH TPEYTOJIBHUKA; IPSIMOYTOIBHOIO TPEYTOJIBHHUKA; OCHOBHOE CBOWCTBO
o MapauIeNbHBIX IPSIMBIX;
18 CBo¥icTBa NPSMOYTOJIBHOTO 2 P P ’
TpeyroEHIKa npusHaKy: NapajuIeIbHOCTH MPSIMBIX, PABEHCTBA MPSAMOYT OJIBHBIX TPEYTOJIbHUKOB.
Llokazvieams: TEOPEMBI O CBOWCTBAX MapaJlIeIbHBIX NMPSIMBIX, O CYMME YTJIOB TPEYTOJIBHUKA, O
Kontponsnas padora Ne 3 1

BHCIIHEM YTJIC TPCYT'OJIbHUKA, HCPABCHCTBO TPCYT'OJIbHUKA, TCOPEMBI O CPABHCHHUU CTOPOH U YTJIOB
TPEYTroOJIbHUKA, TCOPEMBI O CBOMCTBaX MIpAMOYT'OJIBHOI'O TPCYTOJIbHHUKA, IPU3HAKU ITapaJlJICIIbHBIX
NOpAMBIX, paBCHCTBA NPAMOYTOJIbHBIX TPCYT' OJIbHUKOB.

Pewamo 3aJa4i Ha BBIYHUCIICHUE U JOKa3aTCIbCTBO
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E 8 MaTepHaia 4acoB (Ha ypoBHe Y4eOHBIX el CTBHI)
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=
I'nasa 4
OKpy:KHOCTB U KPYT. 16
I'eomeTpuyeckue nmocTpoeHus:
19 I'eoMerpuueckoe MECTO TOYEK. 2 Ioscname, 9TO Takoe 3a7aua Ha MocTpoeHue; reomerpuyeckoe Mecto Touek (I'MT). [IpuBoguts
OKpyXHOCTB B KPyT npumepsl I'MT.
N H306pasicams Ha pUCyHKaX OKPY>KHOCTb U €€ 3IIEMEHTHI; KacaTebHYI0 K OKPYXHOCTH; OKPYXKHOCTh
20 Hexoropsie cBoiicTBa 3 P PHEYH Py ’ o Py » OKPYK ’
BIIMCAaHHYIO B TPEYT'OJIbHUK, U OKPYXXHOCTb, OITMCAHHYIO OKOJIO HETO. OnuceBaTh B3aNMHOE
okpyxHoctu. KacarenpHas k N
pacronoxxeHrue OKpyKHOCTH U IIPSMOH.
OKpPY>KHOCTHU
Dopmynuposams:
21 OnucaHHas ¥ BIUCAHHAs 3 onpeodenenus: OKPYKHOCTH, Kpyra, X 3JIEMEHTOB; KacaTeIbHOW K OKPYKHOCTH; OKPYKHOCTH,
OKPY’KHOCTH TPEYTOJIbHUKA OIIMCAHHOM OKOJIO TPEYrOJIbHUKA, U OKPYXKHOCTH, BIMCAHHOH B TPEYrOJIbHUK;
ceoticmea: cepennHHOro nepreHankyispa kak ' MT; 6uccexrpuce! yria kak ['MT; kacaTenpHO#M
22 3ajaun Ha IOCTPOCHHE 3 peaL PICHARKYIAD ’ p Yo ’
K OKPYXHOCTHU; AUAMETPa U XOP/Ibl; TOUKH I1EPECEUCHUS CEPEIUHHbBIX IIEPIIEHAUKYIISIPOB CTOPOH
23 Meroza reoMeTpUYecKuX MeCT 3 TPEYroJIbHUKA; TOUKH MEPECceUeHUs] ONCCEKTPUC YITIOB TPEYTONbHUKA;
TOYEK B 33Ja4ax Ha [IOCTPOCHUE NpU3HAKY KacaTelbHOM.
0Ka3b16aMb: TEOPEMBI O CEPETMHHOM TepIEHANKYIsIpe 1 OnuccekTpuce yraa kak [ MT;
[loBTOpenue u cucremMaTu3anus 1 A . p ) cepelt PHCHIKYTAD puceyr .
0 CBOMCTBAaxX KacaTelbHOMH; 00 OKPYKHOCTH, BIMCAHHOH B TPEYrOJIbHUK, OIIMCAHHONW OKOJIO
y49e0HOTr0 MaTepraa .
TPEYroJbHUKA; IPU3HAKU KacaTeIbHOM.
KonTponsnas padora Ne 4 1 Pewiamb ocHOBHBIE 3a1a4d HA IOCTPOEHUE: TOCTPOCHUE YIJIa, PABHOIO TaHHOMY; IIOCTPOEHUE
CEpENMHHOTrO MEepIEHINKYIsIpa JAHHOTO OTpe3Ka; IIOCTPOSHUE PSIMOI, POXOSILEeH Yyepe3 TaHHYI0
TOYKY U MEPIEHAUKYIISIPHON JaHHON MPSAMOIl; TOCTpOeHHE OUCCEKTPHCHl JAHHOTO YIJIa; IIOCTPOCHHE
TPEYroJbHUKA IO ABYM CTOPOHAM H YIIIy MEXKIy HUMH; [I0 CTOPOHE M JJBYM NPHIISKAIINM K HEH
yIriaM.
Pewate 3anaun Ha noctpoeHue merogom I'MT.
Cmpoums TPEyroJabHUK 10 TPEM CTOPOHAM.
Pewiams 3agaun Ha BBIYNCIICHHE, I0KA3aTENBCTBO U IIOCTPOCHUE
O0o0menne
W CHCTEeMaTH3AIHA 5

3HAHUH yYaluxcst
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é 8 MaTepHaia 4acoB (Ha ypoBHe Y4eOHBIX el CTBHI)
=
=
YrpaxxHeHus! 171 TOBTOPEHUS Kypca 7 4
KJ1acca
1

Kontponbsnas padora Ne 5




IIpumepHoe TeMaTHYecKkoe IaHMpoBaHue. I'eomerpus. 8 Kiace

( Bcero 68 vacoB)
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s Coaep:xxanne yueOHOTO KoaunuyectBo XapakTepucTHKAa OCHOBHBIX BI/I0B 1eSITeJIbHOCTH YYeHNKA
é § MaTepHasia 4acoB (Ha ypoBHe Y4eOHBIX el cTBHI)
=
I'nasa 1 29
YeTrIpéxyroabHUKH
1 YeThlpEXYTrobHUK U €r0 2 Toscusmop, 9TO TaKOE€ YETHIPEXYTrOMbHUK. OTHUCHIBATH SJIEMEHTHI YETHIPEXYTObHUKA.
3JIEMEHTHI Pacnosnasamu BBITyKIIbIE U HEBBIIYKIIBIC YETHIPEX YT ONbHUKH.
o H306pasicams v HaXOMUTH HA PICYHKAX YETHIPEXYTONbHUKHU PA3HBIX BUIOB M UX 3JIEMEHTHI.
2 [Napamenorpamm. CBoiicTBa 2 P A pHCYH pexyr p A
Dopmynuposams:
napaJjuienorpaMma
onpedeenus: TapajuieIorpaMma, BEICOTHI TTapajuIeorpaMMa; MpsSMOYTOJIbHHKA, poM0a, KBaIpara;
3 [Ipu3Haku napasienorpamma 2 CpeIHel TMHUH TPEYTrObHUKA; TPAISINH, BEICOTHI TPAIeNH, CPEAHEN JTHMHIH TPaIleIHH;
EHTPAJIBHOT'O YIJIa OKPYKHOCTH, BHUCAHHOI'O yIjla OKPY>KHOCTH; BIIMCAHHOI'O U OIHCAHHOI'O
4 [TpssMOyTONBPHUK 2 Hetrrpa T R ’ r PYyx ’
YeTBIPEX YT OJIbHUKA;
5 Pom6 2 cgoticmea: TapajuiesorpaMmma, mpsMOyroIbHUKa, poMba, KBaJpaTta, CpeHIX JIHHAN TPEYroJbHUKa
6 Kaaapar 1 U Tpamneluy, BOMCAHHOIO YIia, BHUCAHHOIO U OMKHCAHHOIO YETHIPEX YT OIbHUKA;
npusHaxu: mapajuienorpaMmma, mpsiMoyrolibHUKa, poM0a, BIMCAHHOTO U OMMCAHHOTO
Kontponehas padora Ne 1 1 YETBIPEX YT OILHHKA.
0KA3b18aMb: TEOPEMBL O CYMME YTJIOB YEThIPEX YT OJIBHUKA, O FPalyCHON Mepe BIMCAHHOIO yIia, O
7 Cpenusis TMHHS TPEYTOJIbHUKA 1 A N P YMME YT pexyr » O Tpaty P yra,
CBOICTBax W MPHU3HAKAX MapajuienorpaMma, MpsMoyroibHIUKa, poMOa, BIIMCAHHOTO M OMTMCAHHOTO
8 Tpanenus 4 YETHIPEX YT OTbHUKA.
Ilpumensime W3y4eHHBIE ONPEECICHUS], CBOUCTBA U MPU3HAKHU K PELIECHUIO 3a/1a4
9 IlenTpanbHble U BIMCAHHBIC 2 p v pea ’ p p a
YIJIbI
10 Bnucannsie u onvcanHbie 2
YEeTBIPEX YT OJIbHUKH
Kontponbhas padora Ne 2 1
I'naea 2 16
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S = Conep:xanne y4yeGHOro KoummuectBo XapakTepucTHKA OCHOBHBIX BU/IOB J1eSITeIbHOCTH YUeHHKA
E 8 Marepuasa 4acoB (Ha ypoBHe y4eOHBIX JelcTBUIA)
E
MonoOue TpPeyroabLHUKOB
11 Teopema @aneca. Teopema o 6 Dopmynuposams:
MPOMOPIIUOHAILHBIX OTPE3Kax onpedenenue OTOOHBIX TPEYTOJTHHUKOB;
12 TToR0GHbIE TpeyrobHUKI 1 cgolicmaa: Me/IMaH TpeyrobHIKa, OHCCEKTPHCHI TPEYTOBHUKA, TIEPECEKAIOIIUXCS XOP/I,
KacaTelnbHOU U CEeKYIIEH;
13 [lepBorit mpr3HAK MOIOOUS 5 npusHaKy Mogo0us TPEyroJIbHUKOB.
TPEYTrOIHLHUKOB Hoxazvieamu:
14 Bropoif 1 Tperuii npusHaK 3 meopempl: dajeca, 0 MPONOPIUOHATBHBIX OTPE3KaX, O CBOMCTBAX MEIUaH TPEYrOJIbHUKA,
MOHO6HS TPEyTONHHHKOB 6HcE:eKTpHCH TPEYroJbHUKA; } §
ceolicmaea. NepeceKaroLXCs XOpl, KacaTelIbHOI U CeKylIel;
KonTponsHas padora Ne 3 1 npusHaKy Moao0us TPEyroabHUKOB.
IIpumensims U3y4eHHbIC ONPEEIIEHNs], CBONCTBA U IPU3HAKH K PELICHUIO 3a/1a4
I'nasa 3
Penrenne npaMoyroabHbIX 14
TPeyroJbHHUKOB
15 Merpuueckre COOTHOUIEHUS 1 Dopmyauposamy:
B [IPSIMOYT'OJIbHOM TPEYTOJIbHUKE onpeodenenus: CUHyca, KOCUHYCa, TAHT'€HCAa, KOTAHI'€HCa OCTPOro yIila IpsSMOYTOJIbHOTO
16 Teopema [Iugaropa 5 TPEYTOTIbHIKA,
€60licmaa. BBIPAXAIOLINE METPUUECKIE COOTHOILECHHS B IPSMOYTOIBHOM TPEYTOJIbHUKE U
Kontponsnas pabora Ne 4 1 COOTHOIICHUS MEXKy CTOPOHAMH M 3HAUYECHUSAMH TPUTOHOMETPUIECKUX QYHKINN B PSIMOYTOIBHOM
17 Tpuronomerpudeckue QyHKIUH 3 TPCYTOTIBHHKE.
OCTPOro YIJIA IIPAMOYTOHOIO 3anucvisams TpUroHOMETpHUYECKHE (POPMYJIBL, BEIPAXKAIOLINE CBSI3b MY TPUTOHOMETPHYECKUMU
A — (YHKUMSAMH OHOTO M TOIO K€ OCTPOro yria.
Pewiams npssMOyTonbHBIE TPEYTOIbHUKH.
18 Pemenne npsAMoyronbHbIX 3 lloxazvieams:
TPEYrOJILHUKOB meopemy 0 METPUUYECKHUX COOTHOILIEHHUSAX B MIPSIMOYTOJILHOM TpeyroisHuKe, Teopemy Ilndaropa;
Komrpomsras pa6ora Ne 5 1 @opmyasi, CBI3BIBAIOIINE CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC OHOT'O M TOrO K€ OCTPOr0 yria.

Bb1600ums 0CHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO M 3HAUCHUS CHHYCAa, KOCHHYCA, TAHTEHCA U
KoTaHreHca ams yrios 30°, 45°, 60°.
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E § MaTepHasia 4acoB (Ha ypoBHe Y4eOHBIX el CTBHI)
=
Tpumensims U3y4eHHBIE ONPEIEIICHHsI, TEOPEMBI 1 (POPMYIIBI K PEIICHHUIO 33724
I'nasa 4
MHOroyroJbHUKH. 10
IInomags MHOTOYroJIbHMKA
19 MHOroyroJibHIuKN 1 Tosacuamy, 4TO TaKOE IUIOIIAIb MHOIOYT OJIbHUKA.
OnuceIBaTh MHOTOYTOIBHUK, €0 DJIEMEHTEI; BBIIT bIC U HCBBIII bI€ MHOTI'OYT'OJIbHHUKH.
20 [MousTre TuTOmATN yr ’ ’ yr Y yr
IV — N306paxath 1 HAXOIUTH HA PICYHKAX MHOTOYTOJIBHUK U €70 AJIEMEHTHI; MHOTOYTOJIbHUK,
T ) BIIMCAaHHBIN B OKPY>KHOCTb, I MHOTOYTI'OJIbHUK, OIIMCAHHBIA OKOJIO OKPY>KHOCTH.
[Inomane npsMoyroiabHUKa
Dopmynuposams:
21 ITnomane napamienorpamma 2 onpeodenenus: BIUCAaHHOIO U OIMCAHHOIO0 MHOTOYT' OJIbHUKA, IUIOLIA I MHOIOYI'OJIbHUKA,
ABHOBEJIMKUX MHOTI'OYI'OJIbHUKOB;
22 [Inomans TpeyroapHIKa 2 p . yr ’
OCHOBHbIe C80LicMEa IO MHOTOYT OJIbHUKA.
23 [Inomane Tpanenuu 3 Loxazvieams: TEOPEMBI O CyMME YIJIOB BBIIIYKJIOTO N-yTOJIbHUKA, IUIOLIAIN PSIMOYT OJIbHHKA,
IIJIOIIAAN TPEYTOJIbHUKA, MJIOIAAN TPAICLUH.
Kontponwsuas pabora Ne 6 1 [HaaH Tpeyr ’ T, TH Tparlell
Ipumensame N3y4eHHBIE ONPEAEICHUS, TEOPEMBI U (HOPMYJIBI K PEIICHUIO 3a1a4
IToBTOpEHUE
U cucTeMaTH3anus 6
yue0HOro MaTepuaJia
VYnpaxHeHus a5l HOBTOPEHHsS Kypca 8 5
KJacca
Kontponbshas padora Ne 7 1




IIpumepHoe TeMaTH4YeCcKOe IJIAHUPOBaHue. ['eomeTpus. 9 Kiaacc
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s Coaep:xxanne yueOHOTO KoaunuyectBo XapakTepucTHKA OCHOBHBIX BU/IOB J1eSITeTbHOCTH YUeHHKA
é 8 MaTepHasia 4acoB (Ha ypoBHe Y4eOHBIX el cTBHI)
=
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I'naea 1 16
Pemnienne TpeyrojbHUKOB
1 CuHyc, KOCHHYC, TAHT€HC U 2 Dopmynuposams:
koTtaureHnc yria or 0 mo 180 onpedenenus: CHHyca, KOCHHYyca, TaHTeHca, koTanreHca yraa ot 0 mo 180 ;
€80ticmeo CBSI3W JJTUH TUaTOHAJICH W CTOPOH MapajuiefiorpaMma.
2 Teopema KOCHHYCOB 3 o o p p p
Dopmynuposams M Pa3bSICHITH OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO. BRIUHCIATh 3HAUEHHE
3 Teopema cuHyCcOB 3 TPUTOHOMETPHUYECKON (PYHKIIMHU yIJIa [0 3HAYCHHUIO OJHOM M3 €r0 3aJaHHBIX (PYHKIIHH.
Dopmynuposams M TOKA3bIBATh TEOPEMBI: CHHYCOB, KOCHHYCOB, CII€ACTBUS U3 TEOPEMBI KOCHHYCOB U
4 Pemenne TpeyronbHUKOB 3 PAYIUP A p yCOoB, yeos, ciel p y
CHHYCOB, O IUTOMIA/IA OMMMCAHHOTO MHOTOYTOJIEHUKA.
5 DopMyIBl A1 HAXOXKICHUS 4 3anucvieams M TOKa3BIBATH (HOPMYIIBI T HAXOXKICHUSA TIJIOIIA TN TPEYTOIbHIKA, PAJNyCOB
IJIOIIAN TPEYrOJIbHUKA BIIMCAHHOM M OIMCAHHON OKPY>KHOCTEH TpEeyroinbHUKA.
Tpumensame N3ydeHHBIE ONIPENEIEHNS, TEOPEMBI U (POPMYITBI K PEISHUIO 3a1a4
KonTponsnas padora Ne 1 1 P v pea » TeOP (bopmy. p A
I'naea 2 8
IIpaBuIbHBIE MHOIOYTOJbHUKH
6 [IpaBuIIbHBIE MHOTOYTOJIEHUKH U 4 TlosacHsamyb, 9TO TaKo€ NEHTP U MEHTPATBHBIN YTOJI MPABHIIEHOTO MHOTOYTOJIbHHAKA, CEKTOP M CErMEHT
WX CBOMCTBa Kpyra.
Dopmynuposamy:
7 Hdnuna okpyxuoctu. [lnomans 3 pMYAUp
pvra onpedeenue TTPAaBUIIEHOTO MHOTOYTOIIbHUKA,
24 c8oticmea TIPaBUIBHOTO MHOTOYT OJIbHHKA.
Kontponsnaspabora Ne 2 1 lokazvieams CBONCTBA MPaBUIIBHBIX MHOTOYT'OJIbHUKOB.

3anucvisams 1 pa3bACHIATH GOPMYJIIBI AJTHMHBI OKPYKHOCTH, TUIOLIAIU Kpyra.
3anucvisams 1 AOKa3bIBaTh POPMYJIBI ITHHBI AYTH, IJIOMAAN CEKTOpa, POpMYJIBI IS HAXOKACHHS
paarycoB BIUCAaHHOW M ONMCAHHOM OKPYHOCTEH MpaBWIIBHOIO MHOTOYT OJIbHHKA.
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s e Coaep:xxanne yueOHOT0 KoaunuectBo XapakTepucTHKA OCHOBHBIX BH/I0B /1eSITeJIbHOCTH YYeHNKA
E § MaTepHasia 4acoB (Ha ypoBHe Y4eOHBIX el CTBHI)
=
Cmpoums ¢ TOMOIIBIO TUPKYJIS U TUHEWKU MIPaBHIIbHBIE TPEYTOJIBHUK, YETHIPEXYTOIBHUK,
IIECTUYTOJbHHUK.
Tpumensims U3y4eHHBIE ONPEIEIICHHSI, TEOPEMBI 1 (POPMYITBI K PEIICHHUIO 3a7a4
I'nasa 3
JdexapToBbI 11
KOOPAUHATHI HA MJIOCKOCTH
8 Paccrosnne mexay aByms 3 Onucwvieams IPIMOYTOIBHYIO CUCTEMY KOOPIWHAT.
TOYKaMH C 33JJaHHBIMH Dopmynuposams: ONpeneNeHue ypaBHeHUs QUTYPhI, HEOOXOIMMOE U JIOCTATOYHOE YCIIOBUS
koopauHatamu. KoopauHatel HapajjieIbHOCTH IBYX MPSIMbIX.
CepelUHbI OTpe3Ka 3anuceisams 1 10Ka3bIBaTh (HOPMYJIIBI PACCTOSHUS MEKIY IBYMS TOYKaMH, KOOPIMHAT CEpeANHbBI
OTpe3Ka.
9 VYpasHeHuepurypsl. YpaBHeHHE 3 p N .
OKDVIKHOCTH Bvi600ums ypaBHEHHE OKPYKHOCTH, 00IIlee ypaBHEHUE MTPSIMOH, ypaBHEHNE MIPSAMOI1 C yIIIOBBIM
Py ko3 pureHTOM.
10 YpaBHeHue npsMon 2 Llokazvieams HEOOXOIMMOE U TOCTATOYHOE YCIOBHE MAPaJUIETbHOCTH JBYX MPSMBIX.
o o Ipumensame N3y4eHHBIE ONPEAEICHUS, TEOPEMBI U (HOPMYJIBI K PEIICHUIO 3a1a4
11 VYoot k03 urmeHT mpsamont 2 P v pea » TCOP (bopmy. p A
KonTtponsaaspadora Ne 3 1
I'naea 4
12
BekTopsl
12 ITonarue BexTOpa 2 Onucwvieams OHIATHAS BEKTOPHBIX M CKAIIPHBIX BeNWUWH. VILTIOCTpUPOBATH MTOHATHE BEKTOPA.
Dopmynuposamy:
13 KoopaunateiBekTOpa 1 PALYIUD
onpeodenenus: MOAYIS BEKTOPa, KOJUTMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPAMHAT BEKTOPA,
14 CrnoxeHHe U BEIYUTaHHE 2 CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB, IIPOTUBOMNOIOKHBIX BEKTOPOB, YMHOXKEHHS BEKTOpa Ha
BEKTOPOB YHCJIO0, CKaJISIPHOTO MPOU3BEIEHHS BEKTOPOB;
c60licmea: paBHBIX BEKTOPOB, KOOPIMHAT PaBHBIX BEKTOPOB, CIIOKEHHUS BEKTOPOB, KOOPAWHAT
15 YMHOKEHNE BEKTOpa Ha YHUCIIO0 3 p POB, KOOPA p POB, POB, KOOPII
BEKTOPa CYMMBI M BEKTOpa pPa3HOCTH ABYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHHSI BEKTOPa
16 CkanspHoe pon3BeieHUE 3 Ha 4YHCIIO0, CKAJISIPHOTO IIPOU3BEAEHNUS ABYX BEKTOPOB, EPIIEHINKYISIPHBIX BEKTOPOB.

BEKTOPOB
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E § MaTepHasia 4acoB (Ha ypoBHe Y4eOHBIX el CTBHI)
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KonTponsuasipadbora Ne 4 1 Jloxazvieams TEOPEMBI: 0 HAXOXKICHUN KOOPJIUHAT BEKTOPa, O KOOPJAUHATAX CYMMBI M PA3HOCTH
BEKTOPOB, 00 YCIIOBHH KOJUTMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXKACHUH CKAJSIPHOTO MTPOU3BEICHHS
JIBYX BEKTOPOB, 00 YCIIOBUH TEPIICHINKYISPHOCTH.
Haxooumw kocuHyc yriia MeXIy IBYMs BEKTOpaMH.
Tpumensims U3y4eHHbBIE ONPENICIICHISI, TEOPEMBI M (OPMYIIBI K PEIISHUIO 3a1a4
I'naea 5
I'eomeTpuyeckune 13
npeoodpa3oBaHus
17 JBmxenue (mepemMerieHune) 4 Ilpusooums IpuMepHI IpeoOpa3zoBaHus GUTYP.
¢durypsl. IlapamrensHbIH OnuceIBaTh IpeoOpa3oBaHust GUTYP: MapaUICTHHBIN IEPEHOC, OCEBasi CHUMMETPHSI, IICHTPaIbHAS
TepeHoc CUMMETPHSI, IOBOPOT, TOMOTETHS, TIOJJO0HE.
Dopmynuposams:
onpedenenus: ABYKEHUS; PaBHBIX (DUTYP; TOUEK, CAMMETPUYHBIX OTHOCHTEIHHO MPSIMOIL; TOUEK,
CUMMETPHYHBIX OTHOCHUTEIIBHO TOYKH; (PUTYPHI, UMEIOIIEH OCh CHMMETPUH; (PUTYPHI, IMEIOIIEH
LEHTP CUMMETPHH; MTOTOOHBIX (QUTYD;
ceoticmea: TBUKEHUS, TapaJuIebHOTO ITepeHoca, OCEBOH CHMMETPHUH, IIEHTPAILHOH CHMMETPHH,
ITOBOPOTA, TOMOTETHH.
loxazvieams TEOPEMBL: O CBOMCTBAX MapaUICIBHOIO IEPEHOCA, OCEBOM CUMMETPHUH, LICHTPAIbHOU
CUMMETPHH, TIOBOPOTA, TOMOTETHH, 00 OTHOIIEHUH TUIOMIAIel TTOJOOHBIX TPEYT OJHHIKOB.
Tpumensme N3ydeHHBIE ONPEIEIIEHUs, TEOPEMBI U (POPMYIIBI K PEIISHHIO 33134
18 OceBas 1 LeHTpanbHAS 4
cummerpun. [ToBopoT
19 I'omorerus.llonodue duryp 4
Kontponsnaspabora Ne 5
IMoBTOpeHue 8

U cucTeMaTH3auus
Y4eOHOro MaTepnaJa
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=
YrpaxHeHus 11 TOBTOPEHUS 7
Kypca 9 kmacc
Kontponshaspabora Ne 6 1




Kpurepun U HOpMBI OEHKM 3HAHWI, YMEHMHd U HABBIKOB
00y4arIIUXCH [0 MATEeMATHKe

1. Oyenka nuCbMeHHbIX KOHMPOJILHBIX PabOm 00YUaAOWUXCA N0 MaAMeMamuxe.

e OTBET OLIEHMUBAETCSA OTMETKOM «5%, €CIIN:

e pa0oTa BBINIOJHEHA MTOJTHOCTHIO;

® B JIOTUYECKUX PACCYKJICHUIX U 000CHOBAaHUU PEIIEHUS HET TPOOEIIOB U OIITHOOK;

® B PCIICHUM HET MaTeMaTHYECKUX OMMOOK (BO3MOXHA OJHA HETOYHOCTh, OIUCKA,
KOTOpasi He SBJISIETCS CIASACTBUEM HE3HAHMS WJIM HETTOHUMaHUs yueOHOTO MaTepuaa).

e OT™meTKa «4» CTaBUTCS B CICAYIOMINX CIydasX:

e pa0oTa BBIMOJHEHA TOJHOCTHIO, HO OOOCHOBAHHS IIIaroB PELICHUS HEIO0CTATOYHBI
(ecnu ymeHue 000CHOBBIBATh PACCYXCHUS HE SBIISIIOCH CIIEIUATBHBIM 00OBEKTOM ITPOBEPKH);

® JIOMYINEHBl OJIHA OIIMOKAa WM €CTh JBa — TPH HENOYETa B BBIKJIAJKAX, PUCYHKAX,
yepTekax win Tpadukax (ecnwm 5TH BUABI PadOT HE SBISUIHCH CHEIUATBHBIM OOBEKTOM
MIPOBEPKH).

o Ot™MeTKa «3» CTaBHUTCS, €CIIH:

® JIOMyIIEHO 0oJiee OAHOW OMIMOKK WM 0oJiee MBYX — TPEX HEIOYETOB B BBHIKJIAIKAX,
yeprekax wuiu rpadukax, HO oOydamwuiics o00JiagaeT 00sS3aTeTbHBIMA YMEHUSIMH 10
MIPOBEPSIEMOM TEME.

o OTMeTKa «2» CTaBHUTCS, €CIIH:

® JIOMYIIECHBI CYIIECTBCHHBIC ONIMOKH, TMOKA3aBIIME, YTO OOyJarouuics He o0JyamaeT
00s13aTeILHBIMU YMEHHUSMH TI0 TAHHOHM TeMe B TIOJTHOM Mepe.

2. OueHKCl YCNIHbLX Omeemoes 06)/’{61}01/141/[)60}1 no wamemamukxe

e OTBET OIIEHUBAETCA OTMETKOM «5», €CIIM YUCHHK:

® TI0JIHO PacKpbUI COJEp)KaHUE MaTepuaia B 00beMe, PeayCMOTPEHHOM MPOTrpaMMOi U
y4eOHUKOM;

® U3JIOKWI MaTepral TPaMOTHBIM S3BIKOM, TOYHO HCIIOJB3Ysl MaTeMaTHYECKYHO
TEPMHUHOJIOTHIO U CUMBOJIUKY, B ONPECICHHON JIOTHYECKON MOCIIeI0BATEeILHOCTH;

® MPABUJILHO BHITIOJHUI PUCYHKH, YEPTEKHU, TpadUKH, COMYTCTBYIONINE OTBETY;

® [0Ka3aJl YMEHHUE WILTIOCTPUPOBATH TEOPHIO KOHKPETHBIMH IIPUMEPaMU, IPUMEHSTH €€ B
HOBOM CHUTYyallMu MIPH BBHIIOJHEHUH MPAKTUYECKOTO 3a/IaHUS;

® MMPOJEMOHCTPUPOBANl 3HAHUE TEOPHUH paHee W3YYCHHBIX COMYTCTBYIOMIMX TEM,
c(OpPMUPOBAHHOCTh U YCTONYMBOCTH UCTIOJB3YEMbIX IIPH OTBETE YMEHUN U HABBIKOB;

® 0TBEYAJl CAMOCTOSITENIbHO, 0€3 HaBOASIINX BOIIPOCOB YUUTEIIS;

® BO3MOYKHBI OJTHA — IBE€ HETOUYHOCTH IPH OCBEIIEHNU BTOPOCTENIEHHBIX BOIIPOCOB UJIU B
BBIKJIAJIKaX, KOTOPbIE YUYEHUK JIETKO UCIPABUII MOCJIE 3aMEUaHUs YUUTETIS.

e OTBET OLICHUBAETCSI OTMETKOM «4», €Cl yIOBIETBOPSET B OCHOBHOM TPEOOBaHUSM Ha
OLIEHKY «5», HO IPU 3TOM UMEET OJIUH U3 HEIOCTATKOB:

® B M3JI0KEHUM JOMYIIEHbl HeOOINbIINue MpoOenbl, He HCKa3HBIIEe MaTeMaTHUECKOe
COJIepKaHUE OTBETA;

® JIONYILEHbl OJIMH — JBa HEI0YETa NPH OCBEIIEHMH OCHOBHOTO COJEp>KaHUsI OTBETA,
WCIIPABJICHHBIE TIOCIIE 3aMEYaHUs] YUUTEIIs;

e JIOMYIICHBI OIMMOKa Wik OoJjiee ABYX HENOYETOB TIPHU OCBEUICHHH BTOPOCTEIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCIIPABJIEHHBIC MTOCIIE 3aMEUaHusl yUUTEIs.



e OTMeTKa «3» CTaBUTCS B CIAEAYIOIIMX CIIYdasiX:

® HEMOJIHO PAaCKpHITO COJEpKaHME MaTepuana (coaep’kaHhe M3JI0XKEHO (pparMeHTapHO,
HE Bcerja IOCIEeA0OBaTeNbHO), HO  MOKa3aHo o0miee MOHMMaHHEe BOMpoca U
MPOJEMOHCTPUPOBAHbl YMEHHS, JOCTATOYHbIC JJIsi YCBOEHHUS MPOrpaMMHOTO MaTepualia
(ompenenenbl «TpeboBaHUSAMH K MaTEMaTHYECKOW TOJATOTOBKE OOYUYAIONIUXCS» B HACTOSIICH
IporpaMMe Mo MaTeMaTHUKe);

® VMCIIMCh 3aTPYAHCHUS WJIH JONMYyIICHbl OIMMOKA B OMNPEICICHHH MaTeMaTHYeCKON
TEPMUHOJIOTHH, YEPTEKAX, BBIKIAJKAX, MCIPABICHHBIC IIOCJIE€ HECKOJIbKHX HaBOMISIINX
BOIIPOCOB YUUTEJNS;

® YYCHUK HE CIPABWICS C MPUMEHEHUEM TEOPUU B HOBOW CHUTYaIlMU MPU BHITIOJHEHUHU
MPAKTUYECKOTO 33/1aHUs, HO BBITIOJIHHII 3a/IaHHsI 0053aTEIILHOTO YPOBHS CJIOXHOCTH MO JIaHHOU
TEME;

® [IpU JIOCTATOYHOM 3HAHUU TEOPETUUYECKOTO0 MaTepuana BbISBIEHA HEIOCTAaTOYHAs
c(hOopMUPOBAaHHOCTh OCHOBHBIX YMEHUH U HABBIKOB.

e OT™MeTKa «2» CTaBUTCS B CICAYIOMINX CIydasX:

® HE PacKpbITO OCHOBHOE COJIEpKaHuE Y41eOHOTO MaTepuaa;

e 0OHApPY)KEHO HE3HAHWE YYCHHMKOM OOJIbIlIel WM Hanbojee Ba)KHOW YacTh ydeOHOTO
Marepuana;

® JIOMYIIEHB! OMMOKH B OMPENEICHUN TOHATHH, TIPU WCIIOJIH30BAHUA MaTEMaTHYECKON
TEPMHUHOJIOTHH, B PUCYHKAX, YepTekax WIN Ipadukax, B BBIKJIAIKaX, KOTOPbIC HE MCIPABICHBI
MIOCJI€ HECKOJIBKMX HaBOASAIINX BOIPOCOB YUUTEIS.

3. Obwasa knaccugpurxayus oumudOK.

e [Ipy oleHKe 3HAHWIA, YMEHUI M HAaBBIKOB OOYYAIOUIUXCS CIIEyeT YYHTHIBATh BCE
omuOKu (rpyObie U HETPYOBIC) U HETOUETHI.
3.1. 'pyObIMU CUMTAIOTCS OIITUOKU:

® HE3HAHHE ONpPEIeTICHNs OCHOBHBIX MOHSTHH, 3aKOHOB, MPABHJI, OCHOBHBIX IMOJIOKEHUN
TEOpHH, He3HaHHe (GopMys, OOMICHPUHATHIX CHMBOJIOB O0O3HAYEHWUW BEIMYHMH, €AWMHHUI] HUX
U3MEPCHUS;
® HE3HAHKWE HAMMEHOBAHUH €IMHUI] U3MEPEHNS,
® HEYMEHHE BBIJICIIUTh B OTBETE TJIABHOE;
® HEyMEHHE MPUMEHSTh 3HAHUS, AITOPUTMBI JIJIs PEIICHHS 33714,
HEYMEHHE JIeJIaTh BHIBOJIBI M 0000IICHNS;
HEYMEHHUE YUTATh U CTPOUTH rpauKu;
HEYMEHHUE IMOJIb30BaThCs MEPBOUCTOYHUKAMHU, YIEOHUKOM U CIIPABOYHHKAMU;
MOTEPs KOPHS WJIM COXpaHEHHE ITOCTOPOHHETr0 KOPHS;
oTOpackIBaHUE 0€3 0OBSICHECHUH OJTHOTO U3 HUX;
PaBHO3HAYHBIC UM OIIIMOKH;
BBIUHCIIMTEIIbHBIC OMIUOKH, €CJIU OHU HE SBIISIIOTCS OIMCKOM;
JIOTHYCCKHUE OITHUOKH.
3.2. K HerpyObIM omnOKaM ciaenyeT OTHECTH:

® HETOYHOCTH (POPMYIMPOBOK, ONpPE/IEIEeHUHN, MOHATHH, TEOPHii, BbI3BaHHAsI HETIOJIHOTOM
0XBaTa OCHOBHBIX IPU3HAKOB ONPEIEIAEMOTO MOHATUS WIA 3aMEHOM OJHOTO - JIByX M3 3THX
MIPU3HAKOB- BTOPOCTENIEHHBIMH;

® HETOYHOCTh rpaduka;

® HEpaLMOHAJBHBII METOJ pEeLIeHUs 3a7aydl WM HEJOCTaTOYHO MPOIYMaHHbIN IJIaH
OTBETA (HapyILLEHUE JIOTHKH, TIOAMEHA OT/IENbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMHU );



® HEpalMOHAJIBHBIE METOJIBI PA0OTHI CO CIIPABOYHOMN U IPYTOil IUTEPaTypoOii;
e HEyMEHHE pellaTh 3a/1a41, BBIIOIHATH 3aJJaHHs B 00IIEM BUJIE.
3.3. Henoueramu sBnsitoTCS:

® HEpalMOHAJbHBIE IPHUEMbI BEIYHUCICHUI 1 TpeoOpa3oBaHuii;
¢ HeOpE)KHOE BBITIOJTHEHHUE 3aIHCEH, YepTEeKEeH, CXeM, TpaduKoB.
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