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Pabouas mporpamma pa3paboTaHa B COOTBETCTBUH C HOPMATHBHO-TIPABOBBIMH JIOKYMEHTAMHU:
1. ®enepanbhsiii 3akoH «O6 o6pasoBanuu B Poccuiickoit @enepauuun» ot 29.12.2012

N 273-®3 (pen. ot 12.05.2019r.)

2. OenepanbHBIA  TOCYIAapCTBEHHBIH 00pa30BAaTENbHBIM 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-3MTHAEMHUOJIOTHYECKIE TPEOOBAHUS K YCIOBHUSIM U
opraHu3anuu oOy4yeHHs B 0O0I1Ie00pa30BaTENbHBIX YUPEKACHUIX» (YTBEP’KICHBI
MIOCTaHOBJIEHHEM [ JTaBHOTO rocylapCcTBEHHOTO caHuTapHoro Bpada P® ot 29 nexabps
2010r. Nel89, 3apeructpupoBanHbiM B Muntocte Poccum 3 mapra 2011r.,
peructpanoHHbI HOMEP 1993 ¢ u3mMeHeHussMu U 1onoaHeHus MU oT 29 urons 2011r., 25

nexabps 2013r., 24 Hosi6ps 2015r.)

4. OcHOBHOW 00pa3oBaTENHHOM MpPOTpaMMbl cpeaHero oomero oopasoBanus [ bOY COIII

c. JleBne3epkuHoO

OO6pazoBarenpHbIN Tpolecc obOecreunBaeTcsl y4eOHUKaMHU, BXOJSMIIUMH B JEHCTBYIONTUN

(dhenepanbHbBIN TTepeUYeHb YICOHUKOB.
[lepeveHb y4eOHUKOB €KETOHO YTBEPIKIACTCS TIPUKA30M JIUPEKTOPA TI0 IIIKOJIE.

[1nanupyemble pe3ynbTaThl.

Kypc marematukm 5-6 kiaccoB sBisercs (yHIZaMEHTOM sl MaTEeMaTHYeCKOTO
00pa3oBaHUs U Pa3BUTHUS LIKOJIBHUKOB, JOMUHUPYIOMIEH (QYHKIUEH IPU €ro M3y4eHUH B ATOM
BO3pacTe SBISETCS MHTEIUIEKTYyalbHOE pa3BuTHE ydamuxcs. Kypc moctpoeH Ha B3BEUICHHOM
COOTHOIIIEHUH HOBBIX U paHee YCBOCHHBIX 3HAHUH, 00A3aTENbHBIX U JTOMOJHUTEIBHBIX TEM IS
M3YYEHHUS, a TAK)KE€ YYUTHIBAET BO3PACTHBIC U UHIUBUAYAIbHBIE OCOOCHHOCTH YCBOCHUS 3HAHUIM
YUYAIIUMHUCS.

[IpakTHueckass 3HAYUMOCThH WIKOJIBHOTO Kypca MaTeMaTHUKH 5-6 KJIacCOB COCTOMUT B
TOM, YTO TPEAMETOM €€ M3y4YeHHS SBIAIOTCS MPOCTPAHCTBEHHBIE (OPMBI U KOJIMYECTBEHHBIC
COOTHOIIIEHUSI pea’dbHOro Mupa. B coBpeMeHHOM o0O0IIecTBe MaTeMaThyeckas MOJrOTOBKa
HeoOXoMuMa KaKIOMY dYeloBeKy, T.K. MaTeMaTuKa TMPUCYTCTBYeT BO BceX cdepax
YEJIOBEYECKOU 1eITeNbHOCTH.

Maremaruka sIBJIIETCSI OTHUM M3 OTIOPHBIX IIKOJIBHBIX MpPEeIMeToB. MareMaTuueckue
3HAHUS U YMEHUSI HEOOXOIUMBI JIIsl U3y4eHUS anreOphl U TeOMEeTpuu B 7-9 Kiaccax, a Takke AJis

HU3YUCHUA CMCKHBIX NUCHUILIINH.



OnHOM W3 OCHOBHBIX II€Je M3y4CHUS MATEMaTHKH SIBJSIETCS PA3BUTHE MBIIUICHUS,
MpeXIe BCero adCTpakTHOro MbluieHus. C TOYKM 3pEHHsS BOCIHMTAHUS TBOPYECKON JIMYHOCTU
0COOEHHO BaXXHO, YTOOBI B CTPYKTYPY MBIIUICHUS yYAITUXCS , KPOME alTOPUTMHUYECKUX YMEHUI
Y HaBBIKOB, KOTOpBIE CPOPMYIUPOBAHBI B CTaHAAPTHBHIX MpaBWiIaX, (GOPMYIax M aIrOPUTMAX
JEeWCTBUH, BOILIM 3BPUCTUYECKHE MPUEMBI KaK OOLIEro, TaKk M KOHKPETHOTO XapakTepa. JTH
npuéMbl, B YaCTHOCTH, (OPMHUPYIOTCS MpPH TOHWCKE pEHICHUS 3a/Ja4 BBICIIUX YPOBHEH
CIIO)KHOCTH. B mpomecce wW3ydeHHsT MaTeMaTUKU Takke (DOPMUPYIOTCS M TaKue KadecTBa
MBIIUICHUS, KaK CHJa U THOKOCTh , KOHCTPYKTHBHOCTh M KPUTHYHOCTH. Jlsi amanranuu B
COBPEMEHHOM MH(OPMAIIMOHHOM OOIIECTBE BaXHBIM (HAaKTOPOM SBIsIETCS (popMHpOBaHUE
MaTeMaTHYECKOTO CTHJISI MBIIIJICHUS, BKITFOYAroIIee B ce0s HHAYKIMIO U JeAYKIHI0, 0000IeHre
1 KOHKPETHU3AINIo, aHAIU3 U CUHTE3, KJIaCCU(PHUKALIMIO U CUCTEMAaTU3alllI0, abCcTparnpoBaHue U
aHaJIOTHIO.

OO0ydenue MaremMaTHKe Ha€T BO3MOXKHOCTb UIKOJBHUKAM HAyYUTHCS IUIAHUPOBATh
CBOIO JEATENBHOCTh, KPUTHYECKH OIICHUBATh €€, NMPUHUMATh CaMOCTOSTEIbHBIC pEHICHUS,
OTCTaMBaTh CBOU B3TJISIIIBI U YOCKICHHS.

B nponecce n3yueHus MaTeMaTUKU IIKOJIBHUKU Y4aTCsl M3J1araTh CBOM MBICIH SICHO U
MCYEPIIBIBAIOIIE, TPUOOPETAIOT HABBIKM YETKOTO U IPAMOTHOTO BBINOJHEHHUS MaTEeMaTUYECKUX
3aIucei, MPU ITOM UCHOJIb30BAHUE MAaTEMAaTHUECKOTO S3bIKa MO3BOJISIET Pa3BUBATh y YUALIUXCS
I'PaMOTHYIO YCTHYIO U IUCBMEHHYIO PEYb.

3HAaKOMCTBO C MCTOpPHEH pa3BUTUS MAaTeMaTHKU KakK Hayku (OpMHUpPYET y ydaluxcs
IIPEJCTAaBICHUE O MaTEMAaTUKE KaK 4aCTH 00IeUeI0BEYECKON KyIbTYpBbI.

3HayMuTeNbHOE BHUMAHUE B M3JIOKEHUU TEOPETUYECKOI0 MaTepHaa Kypca yaeisercs
€ro MOTHBALIMU, PACKPBITHIO CYyTH OCHOBHBIX NOHATHUH, uaei, Mero1oB. O0ydeHue MoCTPOECHO Ha
0aze TeOpUM pa3BUBAIOLIETO0 OOY4YEHHs, YTO JOCTUIAETCS OCOOCHHOCTSAMHU H3JI0KECHUS
TEOPETHUYECKOr0 Marepuana U YNpaKHEHUSIMH Ha CpaBHEHME, aHAJIU3, BbIAEICHUE IJIABHOTO,
YCTaHOBJICHHE CBs3el, Kilaccupukanuioo, o0000IIeHHne U CHUCTeMAaTU3aluIo. Oco6o
aKLEHTUPYIOTCSL  COJEpXKATelIbHOE PACKPBITUE MaTeMaTHUECKUX IOHATHH, TOJKOBaHUE
CYIIHOCTM MAaTeMaTHYeCKUX METOJAOB M OO0JIaCTM WX NPUMEHEHMs, JAEMOHCTpaIus
BO3MOKHOCTEH TNPUMEHEHHUs] TEOPeTHYECKMX 3HAHMM I pelleHus 3ajJad MPUKIaTHOTO
XapakTepa, HalpuMep pelIeHus TEKCTOBBIX 3aJiay, AEHEKHBIX M MPOLIEHTHBIX PacYETOB , YMEHUE
M10JIb30BaThCs KOJIMYECTBEHHON MH(pOpMaLMeH, MpeICTaBIEHHON B pa3IMYHbIX (popMax, yMeHue
yuTath rpadpuku. Oco3HaHue OOIIEro, CYIIEeCTBEHHOTO SBIISETCSI OCHOBHOM 0a30i [UIsl pereHus
ylpakHeHHH. BakHO NMpUBOIMTH JeTalbHbIE MOSICHEHUS K PELICHHIO THUIOBBIX YIPa)KHEHH.
OTHUM pacKpbIBaeTCs CyTh METO/a, MOAX0/a, PelaraeTcsi AITOPUTM WM SBPUCTUYECKAs cXemMa

peIICHUA pra)KHCHI/Iﬁ OHpCIlCJ'IéHHOFO THIIA.



Kypc aaredpsl 7-9 kiaccoB siBisiercss 0a30BBIM [UIi MaTeMaTHYECKOTO
o0pa3oBaHus U Pa3BUTHS IIKOJIBHUKOB. AnreOpandeckue 3HaAHUA M yMEHHUS HEOOXOJWMBI JJIs
M3YYeHUS TeoMeTpud B 7-9 Kiaccax, anreOppl M Hadal mareMmarndeckoro aHamms3a B 10-11
KJ1accax, a TaKKe JUIsl U3y4eHUsI CMEKHBIX AUCLHUIUIMH.

[IpakTrdeckast 3 HAUMMOCTH IIKOJILHOTO Kypca anreOpbl 7-9 KJIaccoB COCTOUT B TOM,
YTO MPEIMETOM €€ M3YyUYEHMs! SBJIAIOTCS KOJIMYECTBEHHBIE OTHOLIEHUS U MPOLIECCHl PEAIbHOTO
MHpa, ONMCAHHbIE MAaTEMaTHUYECKUMU MOJENsIMU. B coBpeMeHHOM o00liecTBe MaTeMaTuyeckas
MOATOTOBKA HEOOXO/JMMa KaKJIOMY 4YEJIOBEKY, TaK Kak MaTeMaTHKa MPHCYTCTBYET BO BCEX
chepax yemoBEYECKOM JACSITEIbHOCTH.

OnHOM M3 OCHOBHBIX Li€Niel M3ydeHMsI anreOpbl SIBISIETCS Pa3BUTHE MbIIUICHUS,
npexae Bcero @opmMupoBaHHE aOCTPAKTHOTO MbIIUIEHUS. B mpouecce u3ydeHust anredpsl
dbopMupyeTcsi JIOTMUECKOE U alTOPUTMUYECKOE MBIIIEHHe, a TakXke TaKhe KayecTBa
MBIIIJIEHHUS, KaK CWJIa M THOKOCTb, KOHCTPYKTHMBHOCTb M KpPUTHYHOCTh. JlJig ajanrtanuu B
COBPEMEHHOM HH(OPMAIIMOHHOM OOIIEeCTBE BaXHBIM (DAaKTOPOM SBIsiETCS (POopMHpOBaHUE
MAaTeMaTHYEeCKOTO CTHJISI MBIIIJICHHUS, BKIIIOYAIOIee B ceOs MHAYKIUIO U ACTYKIIUIO, 0000IIeHe
Y KOHKPETHU3AINI0, aHAIU3 U CUHTE3, KJIacCU(HUKALIUIO U CHCTEMAaTU3alllI0, abCTparupoBaHue U
aHaJIOTHIO.

OO6yuenue anredpe 1aé€T BO3MOKHOCTH HIKOJILHUKAM HAyYUTHCS IJIAHUPOBATH CBOIO
NeSITeNIbHOCTh, KPUTUUECKU OLICHUBATDH €€, IPUHUMATh CAMOCTOSTENIbHBIE PEIIEHUs, OTCTauBATh
CBOM B3IJIAIBI U YOSIKICHHUSI.

B npouecce n3ydyenus anreOpbl NIKOJBHUKUA Y4aTCs M3J1araTh CBOM MBICIH SICHO U
MCYepIBIBAIOIIe, MPUOOPETAIOT HABBIKM YETKOTO M TPAMOTHOTO BBINIOJHEHHS MaTEMaTHUECKUX
3anucei, Mpu STOM HCHOJIb30BaHHE MAaTEMAaTUYECKOIO S3bIKa MMO3BOJISIET Pa3BUBATh Y yUAIIUXCS
IPaMOTHYIO YCTHYIO U TUCbMEHHYIO PEYb.

3HaKOMCTBO C HCTOpPHEH pa3BUTHS anreOppl Kak Hayku ¢dopMupyeT Y ydamuxcs
npeJcTaBieHne 00 aaredpe Kak 4acTH 00IIeUeIOBEYECKON KYIbTYPHI.

3HauUTEeNIbHOE BHUMAaHHE B M3JIOKEHUHM TEOPETHYECKOro Marepuaia Kypca
YIENSeTCsl €ro0 MOTUBALIMK, PACKPBITHIO CYTH OCHOBHBIX MOHATUH, u1el, MeTonoB.. O0yuyeHue
MIOCTPOEHO Ha 0aze Teopuu pa3BUBAIOIIETO OOYYEHHs, YTO JIOCTUraeTcsi OCOOEHHOCTSIMHU
U3JI0’KEHUS TEOPETHUUYECKOT0 MaTepualla U yNpaKHEHHSIMM Ha CPaBHEHHUE, aHAJIU3, BBIJICICHUE
[JIABHOTO , YCTaHOBJICHME CBfA3eH,, Kiaccudukanuioo, ob6odumenue u cucremaruzanuoo. Ocobo
aKLEHTUPYIOTCS  COAEPKATEIBbHOE PACKPBITUE MATEMaTUYECKUX MOHATHH, TOJKOBaHUE
CYIIHOCTH MAaTeMaTHYeCKUX METOJAOB M OO0JIACTM WX NPUMEHEHMs, JAEMOHCTPALUI
BO3MOKHOCTEH NPUMEHEHUs TEOPETHUYECKMX 3HAaHUM I pelleHus pa3HOoOOpasHBIX 3a7ay
MIPUKJIAHOTO XapaKTepa, HAlpHUMEp PELIEHUS TEKCTOBBIX 3a/ad, JIEHEKHBIX M IPOLIEHTHBIX

pacuéroB, yMEHHE II0JIb30BAaThCSI KOJMYECTBEHHOW WH(pOpMaIMen, INpeACTaBIeHHOW B



pasnuuHoOii (hopme, ymeHue yurtarh rpaduku. Oco3HaHue oOIIETO, CYIIECTBEHHOTO SBIISCTCS
OCHOBHOHM 0a30il Ui pemieHusi ynpakHeHud. BakHO NPUBOIUTH JeTalbHbIC MOSICHEHHUS K
PELICHUIO TUIOBBIX YIMPAXKHEHUHA. DTHM PACKPBIBAETCS CYThb METOJa, MOJX0Ja, MpeaiaraeTcs
ITOPUTM HIIM 3BPUCTHYECKAS CXEMa PEIICHUS YIPAXHEHUN ONPEeIEHHOTO THIIA.

[IpakTHueckas 3HaUMMOCTh LIKOJIBHOTO Kypca reoMeTpHH /-9 KilacCOB COCTOUT B
TOM, YTO TIPEAMETOM €€ HM3YUEHHS SBIIAIOTCS MPOCTPAHCTBEHHBIE (POPMBI M KOJIHMYECTBEHHBIC
OTHOIIEHWSI peabHOTO MHpa. B  coBpeMeHHOM oOmIecTBE MareMaTHyecKas IOATOTOBKA
He00X0/IMMa KakKIOMY YeJIOBEKY, T.K. MaTeMaTHKa MPUCYTCTBYET BO BCEX c(hepax uermoBeYecKoi
JeSATETbHOCTH.

l'eomerpust  siBAsieTcss ONHUM M3 ONOPHBIX  IIKOJBHBIX  INPEIMETOB.
I'eomeTpuyeckne 3HaHUS U YMEHUSI HEOOXOAUMBI JIJTSl U3Y4EHUS APYTHX IIKOJBHBIX AUCITUTUINH
(dusuka, reorpadusi, XuUMHs, UHPOpMATUKA U JIp.)

OnmHO#l W3 OCHOBHBIX IIEJIe HM3y4YeHHWE TEOMETPHUH SBISIETCS Pa3BUTHE MBIIUICHUS,
npexae Bcero (GpopMupoBaHHE aOCTPAaKTHOTO MBIIUIEHHS. B mporecce M3ydeHHsi TeOMeTpUn
(OpPMUPYIOTCS JIOTHUECKOE U aITOPUTMHUYECKOE , @ TAK)KE TAKHE KAaU4eCTBa MBIIIICHHS, KaK CHJIa
U TUOKOCTh, KOHCTPYKTHUBHOCTH M KPUTHYHOCTb. Jng amanTanyu B COBPEMEHHOM
MH(POPMAITMOHHOM OOIIECTBE BAXKHBIM (HaKTOpOM SIBIIsETCS (POPMUPOBAHHE MATEMATHYECKOTO
CTWJISI MBIIUICHUS, BKJIIOYAIONIETO B ce0d WHAYKIMIO W JSAYKIHIO, 0000meHue u
KOHKpETH3allMIo, aHAJIU3 U CHUHTE3, KIacCU(UKAIMI0 U CHCTeMAaTU3alluio, abcTparupoBaHue U
aHAJIOTHIO.

OO0ydenue reoMeTpuu 1aET BO3MOKHOCTD IIKOJIBHUKAM HAY4YUThCS INITAHUPOBATH
CBOIO [ICSITEIBHOCTh, KPUTHYECKH OLIEHHWBAaTh €€, NMPUHUMATh CAaMOCTOSTENIbHBIE pEIIeHUs,
OTCTaBaTh CBOM B3IJIAJIBI U YOCIKICHUSI.

B nporiecce n3ydenus reoMeTpUH MKOJIBHUKU y4aTCs U3JIaraTh CBOU MBICIIHU SICHO
Y MCYEPIIBIBAIOIIE, TPUOOPETAIOT HABBIKM YETKOTO BBITIOJIHEHUS! MATEMAaTUYECKHUX 3alUCel, Mpu
3TOM HCMOJIb30BAaHUE MAaTEMaTHYECKOTO sI3bIKa MO3BOJIAET Pa3BUBATh y yYalllUXCsl TPaMOTHYIO
YCTHYIO U TUCbMEHHYIO PEYb.

3HaKOMCTBO C UCTOpPHEN Pa3BUTHS T€OMETPHU KaK HAyKu (POPMUPYET y ydaluxcs
IPEJCTaBICHUE O FEOMETPUH KaK YacTH OOIIeYeIOBEYECKON KYIbTYPBHI.

3HayMTeNbHOE BHUMAHUE B M3JIOKEHHMM  TEOPETHUECKOro Marepuaia Kypca
yIENAeTCsl €ro MOTHBAIMU, PACKPBITHIO CYTH OCHOBHBIX MOHATHH, miel, meronoB. OOyueHue
MOCTPOEHO Ha 0aze Teopuu pa3BUBAIOIIETO OOYYEHHs, YTO JIOCTUraeTcsi OCOOCHHOCTSIMU
U3JI0KEHHUs TEOPETHYECKOro MaTepuala M YNpaKHEHUSIMH Ha CpaBHEHHUE, aHalU3, BbIIEIECHUE
[JIABHOTO, YCTaHOBJICHME CBs3ed, KJIAacCH(PUKAIMIO, JOKa3aTelbCTBO, 0000IIeHHEe |
cucrematnzanuo.  Ocob0 aKIEHTUPYIOTCS COJEPXKATeIbHOE PACKPBITHE MaTeMaTHYeCKUX

HOHHTHfI, TOJIKOBAHUC CYIIHOCTH MATCMAaTUYCCKHUX MCTOJOB U obOmacT HX MNPpHUMCHCHUA,



JEMOHCTpAIMs  BO3MOXKHOCTEM NPUMEHEHMS TEOPETHYECKMX 3HAHUW JUISI  pEUICHUs
pa3HooOpa3HBIX 33734 MPHUKIAIHOTO Xapakrepa. Oco3HaHue 00LIero, CYIIECTBEHHOTO SBIISCTCS
OCHOBHOU 0a300 Ui pENICHUs YIPaXHEHUH. DTUM PACKPBIBACTCS CYTh METOJIA, TpeiaracTcs

QITOPUTM WIH 3BPUCTUYECKAs CXEMA PEIICHMS YIPAaKHEHUIN ONPEIEIEHHOTO THIIA.

OO0mas xapakrepucTuka
Kypca MaTeMaTHKH B 5-9 kJaccax

Conepxxanue mamemamuueckozo oopazoseanusn ¢ 5-6 ximaccax mpeiCTaBICHO B BUJEC
CIIENYIONIUX COJIEPKATEIbHBIX pa3/ieNioB: «Apupmeruka», «UucjioBble U OyKBEHHbIE
BbIpa:xeHusi. YpaBHeHus», «['eomerpumueckue ¢urypol. HM3mepeHue reoMeTprmuyecKHuX
BeJIMYMH», «DJIEeMEHTbl CTATUCTUKH, BepossiTHOCTH. KoMOuHaTopHble 3agadym».
«MareMaTHKa B MCTOPHYECKOM Pa3BUTHI

Conepxxkanne pasnena «ApugMeTuka» CIYKUT 0a30¥l Ui HadbHEUIIEro H3y4YeHUs
YYAIIUMUCS MAaTEMATHKH U CMEXKHBIX TUCIUIUINH, CTIOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIBHON
KYJIbTYpPbI ¥ JIOTUYECKOTO MBIIIICHUS, (GOPMUPOBAHUIO YMEHHS TOJIB30BATHCS ATOPUTMAMH, a
TaKKe NPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX B MOBCEJAHEBHOM JKHU3HH.
Pa3BuTHe MOHATHS O YHCIE CBA3AHO C U3yYEHUEM PALMOHAIBHBIX YHCEN: HATYpaJbHBIX YHCEN,
OOBIKHOBEHHBIX U JECSTHUHBIX APOOEH, MOJOKUTENbHBIX U OTPUIIATENBHBIX YHCE.

Conepxanne paznena «UumcejgoBble M OyKBeHHble BbIPa:KeHHsl. YPaBHEHHsD)
bopMUPYIOT 3HAaHHMSI O MareMaTH4ecKoM s3bike. CyIIecTBEHHas pOJib MPU 3TOM OTBOJIUTCS
oBiaJieHUI0 (GopMalbHBIM amnmapaToM OYKBEHHOro wucuucieHus. M3ydenue wmarepuana
crocoOcTByeT (HOPMHUPOBAHUIO Y YydYalIUXCAd MaTeMaTHYECKOTO armapara peuieHus 3agad C
MTOMOIIBIO YpaBHEHUH.

Copepxanne pasnena »I'eomerpuueckue ¢purypol. 3mMepenune reomeTrpu4ecKux
BeJTHYNH,
dbopMupyeT y ydYalMXCsi TOHSATHS TEOMETPUYECKUX (HUIyp Ha IUIOCKOCTH U B
MPOCTPAHCTBE,  3aKjaAblBaeT  (OPMHUPOBAHHS  T€OMETPUUECKOM  «peum»,  pa3BUBAET
MIPOCTPAHCTBEHHOE BOOOPAKEHHE U JIOTHUECKOE MBIIILIICHUE.

Conepxxanne pazzena «JeMeHTbl CTATHCTHKH, BeposiTHOCTH. KomOuHaTopHbIe
3aja4m» - 00s3aTeNbHBIM KOMIIOHEHT IIKOJILHOTO 00pa30BaHUsl, YCUIIHBAIOIINKI €ro MPUKIaTHOE
U MPaKTUYECKOe MPUMEHEHHEe. DTOT MaTepuai HeoOXO0UM MPekae Bcero A GopMUpoBaHUS Y
ydammxcss  (QYHKIIMOHANBHOM TPaMOTHOCTH, YMEHHS BOCIHPHHUMATh U  KPUTUYECKU
aHaM3UpOBaTh HMH(OpPMANMIO, TPEACTABICHHYID B  pPa3IMYHBIX (Qopmax, MOHUMATh
BEPOSTHOCTHBIM XapakTep MHOTHX peajbHbIX 3aBUCHUMOCTEH, MPOU3BOAMTH MpOCTEHIINE

BCPOATHOCTHBIC paC‘-IéTBI. I/I3y‘{CHI/IC OCHOB KOM6I/IHaTOpI/IKI/I MMO3BOJIUT  yHalIEMYCH



OCYIIECTBIISITh PACCMOTPEHHUE CIydaeB, Mepedop BapuUaHTOB, B TOM YHCIE B IMPOCTEHUIIMX
MIPUKIIAIHBIX 3a7a49ax.

Pazmen «MaremaTuka B HCTOPUYECKOM PAa3BUTHM» TPEIHA3HAYCH IS
(dhopMHUpOBaHHSI TIPEJCTABIICHUN 0 MAaTEMAaTHKE KaK YaCTH YEIOBEUECKON KyJIbTYPHI, ISl 0OIIETo
Pa3BUTHS LIKOJILHUKOB, JJISl CO3/AaHUS KYJIbTYPHO-UCTOPUYECKON Cpeibl 00yueHUsI.

Conepxxanne Kypca anzeopwt B 7-9 Kilaccax MpEJCTaBICHO B BHUAE CIEAYIOIIMX
pa3nenoB: «AJjredpa», «Uucia0BbIe MHOKECTBA», «DYHKIUN», «IJIeMEHTHI MPUKIATHON
MAaTeMATHKH», «AJIredpa B HCTOPUYECKOM Pa3BUTHI»

Conepxxkanne pasnena «AJredopa» ¢GopMHUpyeT 3HAHUS O MATEMaTHYECKOM SI3BIKE,
HCO6XOZ[I/IMI)IC IJId pCICHUA MAaTEMAaTHYCCKUX 3a4a4d, 3a1a4 U3 CMCKHBIX JUCHUIIIMH, a TAKXKE
NpakTUYeCKUX 3amad. M3ydeHwe wmarepuana cCrocoOCTBYeT (OPMHPOBAHUIO Y YyYaIIHXCS
MaTeMaTHYeCKOT0 ammapara penieHHs 3a/ad ¢ TOMOIIbI0 YPaBHCHHM, CHUCTEM YpaBHEHUH M
HEPaBEHCTB.

Marepuan JaHHOTO pa3jena TpeACTaBIeH B aclekTe, CHOCOOCTBYIOMIEM
(hOpPMUPOBAHUIO Y YUAIIMXCS YMEHHUS TOJIb30BaThCsl airoputMamu. CylecTBeHHas: pojib MPHU
TOM OTBOJWTCS PAa3BUTHIO AITOPUTMHUYECKOTO MBIIUICHHS — BAXHOW COCTAaBIISIOLICH
WHTEIUICKTYaJIbHOTO Pa3BUTHS YEIOBEKA.

Conepxanne pasnena «YucjoBble MHOKECTBA» HAICICHO HAa MaTeMaTHYECKOe
pa3BuTHE ydammxcs, (GOpMUPOBAHHE Y HUX YMEHHS TOYHO, C)KATO M SICHO HM3JIaraTh MBICTH B
YCTHOM M MUCBbMEHHOW peun. Marepuan pasjena pa3BUBaeT MOHATHE O YHCIIE, KOTOPOE CBSI3aHO
C M3YYCHHUEM JICHCTBUTEIBHBIX YUCEIL.

Henb comepkanusi pasnena « @OYHKIMH»- TOJYyYCHUE MIKOJbHUKAMH KOHKPETHBIX
3HaHUH O (DYHKIMU KaK BaXHEUIIEH MAaTEeMAaTUYECKOW MOJCIH VIS OTIMCAHUS M HUCCIICIOBAaHUS
MPOIECCOB M SIBJICHUN OKpyxkaromero mupa. CoOTBETCTBYIOIIUI MaTepHall CriocoOCTBYET
Pa3BUTHIO BOOOPAKEHUS W TBOPYECKHX CIIOCOOHOCTEH ydYalluxcsi, YMEHHUIO HCIOJIb30BaTh
pa3IMYHbIE SI3BIKK MATEMAaTHKH (CIIOBECHBIN, CAUMBOJIHYCCKUH, TpaduuecKuii ).

Cogmepxanue paszena « OJIEMEHThl TMPUKIAJHON MaTEeMaTHKW» PacKpbIBaeT
MIPUKIIATHOE U MPAKTUUYECKOe 3HAUeHNE MaTeMaTHKU B COBPEMEHHOM Mupe. Martepual TaHHOTO
pasnena crnocobcTByeT (GOPMUPOBAHHIO YMEHHUS TPEACTABIATH M aHAIM3UPOBATH PAa3IHUYHYIO
nH(OpPMAIINIO, TOHUMAHUIO BEPOSITHOCTHOTO XapaKTepa pealbHbIX 3aBUCUMOCTEH.

Paznen «Auareépa B MCTOPMYECKOM Pa3BUTHUM» TpenHa3Ha4YeH Uit GOPMUPOBAHUS
MPEJICTAaBICHU O MaTeMaTHUKe KaK YacTH YeJIOBEUECKOW KyIbTYphI, AT OOIIEro pa3BUTHS

IIKOJIBHUKOB, CO3JaHU KYHBTypHO'HCTOqueCKOﬁ CpCabl O6y‘ICHI/I$I.



Conepxanue Kypca ceomempuu B 7-9 Kiaccax NpencTaBiI€HO B BMJE CIEAYIOIIMX
cozepkarenbHblX pasnenoB: «l'eomerpuueckue ¢urypon», «M3mepeHne reoMeTpuyecKHX
BeJIMYNH», «KoopauHateny, «BekTopbl

Copnepxanune paznena «[eomerpuueckue (UIypbl»  CIYKXKUT 0a30il s
JaJbHEUIIEro M3y4eHWs ydyalluMmucs reoMmerpuu. HM3ydeHue mMarepuana CrocoOCTBYET
(GOpPMHPOBAaHHIO y Y4YaIUXCSl 3HAHUW O TEOMETPUYECKOH (Qurype Kak BaKHEHIICH
MaTeMaTHYEeCKOW MOJENN JJIsl ONMCaHUs peaibHOro Mupa. ['J1aBHas 1enb AaHHOTO pasjena -
pa3BUTh y YyYalMXCs BOOOPaKEHUE U JIOTMUECKOE MBIIUIEHHE MYTEM CHCTEMAaTUYECKOTO
W3Y4YEHHUs CBOMCTB NeOMETPUYECKHX (UIYp U NPUMEHEHHUS STHUX CBOMCTB IPH PEIICHUHU 33]a4
BBIYMCIUTEIBHOTO U KOHCTPYKTUBHOTO XapakTtepa. CylllecTBeHHas poJib NMPU 3TOM OTBOJUTCS
pa3BUTHIO TeomeTpudecko HHTyuIMH. CodeTraHue HarJSIIHOCTU C (OPMabHO-TOTHYECKUM
MOAXOJIOM SIBJISIETCS. HEOTHEMIJIEMOM YaCThI0 TEOMETPUUYECKUX 3HAHUM.

Conepxanne pasznena «M3mepeHne reoMeTpu4ecKUX BeJHYUH» PACHIUPSET U
yrayOmisieT TpeJCTaBlIeHUe ydJalluxcst 00 HM3MEepeHMsX [JIMH, YIJIOB U IUlom@aaed Quryp,
croco6cTByeT (OPMHUPOBAHHMIO MMPAKTUUYECKUX HABBIKOB , HEOOXOJIUMBIX KaK HpPHUPEHICHUH
F€OMETPUUYECKHX 3a/1a4, TaK U B MIOBCETHEBHON KU3HH.

Conepxxanne paznenoB «KoopauHatel», «BekTopbD» pacmupser U yriayosser
MPEACTABICHUS  ydalluxcs O METOJe KOOpJAMHAT, pa3BUBAaE€T yMEHHE MPUMEHSTH
anreOpanveckuil ammapaT NpH pPEUICHUH T€OMETPUYECKHX 3aJay, a TakkKe 3aJad CMEKHBIX
JUCLUILINH.

Paznen «['eomeTpusi B HMCTOPMYECKOM PAa3BUTHM», COJEPKAHUE KOTOPOTO
(dbparMeHTapHO BHEJIPEHO B M3JI0KEHHE HOBOT'O MaTepHala aKk CBEACHUs 00 aBTOPaX M3y4aeMbIX
(hakToOB U TEOpEM, UCTOPUH UX OTKPBITHS, IpeHa3HAUYEH A (OPMUpPOBaHUS MPEACTABICHUHN O
TeOMETPUHM KaK YacTH 4YEJIOBEYECKOW KYIbTYphlI, [UIsi OOILIEro pa3BUTHs IIKOJBHUKOB, JUIS

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

JII/I'—IHOCTHBIQ, MeETanpeaIMETHLIC U IIPEAMETHBIC PE3YJIbTAaThI

OCBOEHHSI CO/IepPKAHUS Kypca

HporpaMMa IIO3BOJIACT I[O6I/IB8.TBC}I CJICAYHOIIUX PE3YyJIbTAaTOB OCBOCHHUA
O6p330B&TCJIBHOI>i nporpaMmMbl OCHOBHOTO O6H.[CFO O6p83OBaHI/I$IZ

JIUYHOCMIHbLE?

¢ OTBCTCTBCHHOI'O OTHOMICHUA K YYCHHUIO, TOTOBHOCTHU U CIIOCOOHOCTH o6yqa101u14xc51 K

CaMOpa3BUTHUIO U caM006pa303aH1/1}0 Ha OCHOBC MOTHUBAIINH K O6y‘-ICHI/IIO " IIO3HAHUIO,



¢ (GopMUpPOBaHHSA KOMMYHHUKATHBHONW KOMIIETEHTHOCTH B OOIIEHUH M COTPYIHHYECTBE
CO CBEPCTHHKAMH, CTApPIIMMH M MIQJUIMMU B 00pa3oBaTeibHOM, y4eOHO-HCCIIe0BATEIBCKOM,
TBOPUYECKOM U JIPYTUX BUAAX JEATEIbHOCTH;

® YMEHHUS SICHO, TOUHO, TPAMOTHO M3J1araThb CBOM MBICIIM B YCTHOW U MHUCbMEHHOM peuH,
IIOHUMAaTh CMBICJI IIOCTABJICHHOMN 3aJ[auu, BbICTpauBaTh apryMEHTALIUIO, IPUBOJAUTE IPUMEPHI U
KOHTPIPUMEPBHI;

® TICpBOHAYAJIILHOTO TPEACTABICHUS O MaTeMaTH4ecKod Hayke Kak cdepe
YeJIOBEYECKON JesITeNbHOCTH, 00 JTamax e€ pa3BUTUS, O €€ 3HAUYMMOCTHU Uil pa3BUTHUS
LIMBUIU3AlMY, OCO3HAaHUS BKJIaJa OTEYECTBEHHBIX YYEHBIX B pa3BUTHE MHPOBOM HAYKH,
MaTpUOTU3Ma, yBaxeHHs Kk OTedecTBy

® KPUTHYHOCTH MBIIUICHUS, YMEHUS paclo3HaBaThb JIOTMUECKH HEKOPPEKTHbHIE
BBICKa3bIBAaHUS, OTIMYAThH TUIIOTE3Y OT (PaKTa;

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

e YyMEHMsS KOHTPOJUPOBaTh TpolecC U pe3ynbTaT y4yeOHOM MareMaTH4ecKOou
NeATeNbHOCTH;

e (GOpMHUPOBAHHSA CIIOCOOHOCTH K 3MOIMOHAIBHOMY BOCHPHUATHIO MaTEeMaTUYECKHX

00BEKTOB, 3a7a4, PEIICHUM, PACCYKICHUH;

MemanpeomemHuole:

® YMEHHMS CaMOCTOSITECJIBHO OINPENEeNATh IEJIH CBOErO0 OOyYeHUs, CTaBUTh W
dbopmynupoBath sl ceOsl HOBBIE 3a7auul B yuéOe, pa3BHUBaTh MOTUBBI U MHTEPECHI CBOCH
MO03HABATEIBHOM JIESTEIHLHOCTH,

o CIOCOOHOCTH CaMOCTOSITEIIPHO IJIAHUPOBAThH aJbTEPHATUBHBIC MYTH JTOCTHUKCHUS
1enei, OcCo3HAHHO BbIOMpaTh HauOosiee S(h(HEeKTUBHBIE CIMOCOOBI peHIeHHs] Yy4eOHBIX H

IMO3HABaTEIbHBIX 3a1a4,

J YMEHHUSl OCYIIECTBJISATh KOHTPOJb MO 00paslly M BHOCHUTH HEOOXOAUMBIE
KOPPEKTHBBI;
o CMOCOOHOCTH ~ a/IeKBaTHO  OIIGHHMBAaTh NPAaBWIBHOCTb WM  OMIMOOYHOCTD

BBITMIOJTHEHUST yueOHOH 3a1aun, e€ 0ObEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOXHOCTH €&
pelIeHus;

o YMEHHMsI yCTaHaBJIMBaThb NPUUYMHHO-CIEACTBEHHBIE CBS3HM; CTPOUTH JIOTUYECKHE
paccyXJeHUs, yMO3aKIIOUeHHs! (MHAYKTUBHbBIE, IETYKTUBHBIE U [0 aHAJIOTUH) U BBIBOJIBI,

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

cpeacTBa, MOACIN U CXCMBbI IS PCILICHUA y‘-Ie6HBIX M TIO3HABAaTCJIBHBIX 3aJa4;



o pa3BUTHS  CIIOCOOHOCTH  OpPraHM30BBIBATH  y4yeOHOE  COTPYIHHUYECTBO |
COBMECTHYIO JEATEIBHOCTh C YYHUTEIEM M CBEPCTHUKAMH: OIPEAEIATH LU, PaCIpeneisaTh
(GYHKIMU W POJM YYaCTHUKOB, B3aMMOJICHCTBOBAaTh M HAXOAUTH OOIIME CIIOCOOBI paboThI;
YMEHHUsI paboTaTh B TPYNIE: HAXOAUTh OOIee pelIeHHe W pa3peniarb KOH(IUKTH Ha OCHOBE
COTJIACOBAHMSI TO3MIMKA W yd€Ta MHTEPECOB; Ciymare napTHEpa; (OpMYIHPOBATH,
apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHMUE;

o (dbopmupoBaHus y4eOHOH M OOIIETOIb30BATEIHCKON KOMIIETEHTHOCTH B 00JacTH
HCI0JIb30BaHUS HH(OPMAMOHHO-KOMMYHUKAIIMOHHBIX TexHoJoruil (MKT-komnerentHocTEl);

o [IEPBOHAYAIBHOTO MPEACTaBICHUS 00 UAESIX U O METOJaX MaTeMaTHUKU Kak 00
YHUBEPCAIBHOM SI3bIKE HAYKH U TEXHUKH;

o Pa3BUTHSL CIOCOOHOCTH BUJETh MAaTEMATUYECKYIO 331a4y B IPYrUX JUCIUIIIMHAX,
B OKPYKaOIIIEH )KU3HU;

. YMEHHsSI HaXOJUTh B PA3JIMYHBIX MCTOUYHUKAX MH(OpPMAINIO, HEOOXOIUMYIO JUIS
pelIeHuss MaTeMaTHYecKuX MpoOsieM, U MpeAcTaBisATh €€ B MOHATHOM (opme; MpUHUMATH
pelIeHre B YCIOBUAX HEMOJHOW U N30BITOYHOM, TOYHON M BEPOSITHOCTHOW MH(OpMAIIUK;

o YMEHHs TIOHMMAaTb M HCIOJIB30BATh MAaTEMaTHYECKHE CPEICTBA HArjlsgHOCTH
(pucyHKH, YepTeXH, CXEMBI U JIp.) VI WILTIOCTPALUH, HHTEPIPETallui, apTyMEHTAlUH;

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

o IOHMMAHHS CYIHOCTH QJITOPUTMUYECKUX MTPEANUCAHUN U YMEHHUs IEHCTBOBATh B
COOTBETCTBUU C NPEAJIOKEHHBIM aJITOPUTMOM;

o YMEHUS CaMOCTOSATENbHO CTaBUTh LI€NIM, BBIOMpATh U CO3JaBaTh aJrOPUTMBI VIS
peleHus yueOHbIX MaTeMaTHYECKUX poOIeM;

o CMOCOOHOCTH IUIAHUPOBAaTh M OCYIIECTBIATH JEATEIBHOCTb, HANPaBICHHYIO Ha

PCUICHHUC 3a/1a4 UCCIICAOBATCIILCKOI'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 €€ 3HaUUMOCTH JIJIs Pa3BUTHA HUBUIIU3AI[UH;

3)ymeHuss paboTaTh C MaTeMaTH4YeCKUM TEKCTOM (CTPYKTYpHUpOBaHHE, W3BICUCHUE
HeoOxoauMoi MHQopMaIK), TOYHO U TPAaMOTHO BbIpaXaTb CBOM MBICIM B YCTHOH U

MMHMCbMEHHOM peuu, NpUMCHAA MATECMATUYCCKYHO TCPMHUHOJIOTUIO U CHUMBOJIUKY, UCIIOJIb30BATH



pa3nuyHble S3bIKM MaTeMaTHUKU (CIIOBECHBIM, CHUMBOJIMYECKUH, TpadUuecKuii), pa3BUTHS
CIIOCOOHOCTH 000CHOBBIBATH CYXKICHHSI, IIPOBOIUTH KIIaCCU(DUKAIIHIO;

4)BnaneHusi 0A30BBIM MOHSATHIHBIM allllapaTOM: UMETh MPEJICTABICHUE O YKCIe, APOOH,
MPOIEHTaX, 00 OCHOBHBIX T'€OMETPUYECKUX OOBEKTax (TOYKa, MpsMas, JIOMaHas, YroJ, MHO-
TOYrOJIbHUK, MHOTOTPAaHHHK, KpYI, OKpPYKHOCTh, map, cdepa u mp.), (GopMHpPOBaHUSL
IIPEJICTaBICHUH O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MUPE U PA3JIMYHBIX CIIOCOOAX
WX U3y4YECHUS;

5)mpakTHUecKd 3HAUYMMblE MaTEeMaTUYECKME YMEHHS U HaBbIKM, UX IMPUMEHEHHE K
PELICHNIO MAaTEMaTHYECKIX U HEMAaTeMaTHYeCKUX 3a/]ay, IpeIoaratoiie yMeHus:

J BBITIOJIHATh BBIUMCJIEHHUSI C HATypaIbHBIMU 4YHCIaMH, OOBIKHOBEHHBIMH H

CCATUYHBIMU }lp06$IMI/I MOJIOKUTCIBbHBIMHA U OTPULATCIIbHBIMU YUCIIAMU;

. pemarb TEKCTOBblE 3aqauyd apu(METHUYECKMM CIOCOOOM M C TOMOUIbIO
YPaBHEHUN;

. n300paxxath GUTYPHI HA TNIOCKOCTH;

. HCIOJIb30BAaTh FT€OMETPHUUECKUN «SI3bIK» JUIsl OTIMCAHUs MTPEIMETOB OKPYKAIOIIEro
MUpa;

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

o pacrno3HaBaTh U U300pakaTh paBHbIE U CHMMETPUYHBIE (DUTYPBI;

o IPOBOJAMUTDH HECJIOKHBIE TPAKTUYECKUE BBIUMCICHHS C IPOLIEHTAMH, UCII0JIb30BaTh

MIPUKUAKY U OIICHKY; BBIIIOJIHATH HEOOXOAUMbIE U3MEPEHNUS;

o UCIOJIb30BaTh OyKBEHHYIO CHMBOJIMKY JJISi 3alUCH  OOLIMX YTBEPXKICHHI,
(hopmyI1, BEIpOKCHUN, yPAaBHCHHU;

. CTPOUTh HAa KOOPJIMHATHOM IIJIOCKOCTH TOYKM IO 3alaHHBIM KOOpPJAWHATaM,
OTIPEEeNIATh KOOPMHATHI TOUCK;

. YUTaTh M HCIOJB30BaTh HMH(OpPMAILMIO, TPEJCTABICHHYIO B BUAE TaOJIHIIbI,
ararpamMmsl (CToa04aToN MM KPYroBoif), B rpadMueckoM BU/IE;

o pemiate MpocTedInne KOMOWHATOpHBIE 3aJaud  MepedOpOM  BO3MOMKHBIX

BapUaHTOB.

MecTo Kypca MaTeMaTHKHU B Y4eOHOM IJIaHe



bazucHblii yaeOHbIN (00pa30BaTENbHBIN) IJIaH HA U3y4EeHUE MAaTEMATHKH B 5-9 Kitaccax
OCHOBHOU HIKOJIBI OTBOJUT 5 y4eOHBIX YacOB B HENENIO B TEUCHHE KAXKIOTO Toja OOydeHUs,

Bcero 850uacos (170*5)

Ilnanupyembie pe3yJbTaThl 00y4eHUs1 MaTeMaTUKe B 5-6 kiaccax

Apudpmernxa

ITo oxoHYaHMM M3YYeHHUSI Kypca yYyaluiics HAyYUTCs:

-TIOHUMATh 0COOEHHOCTH JICCATUIHON CUCTEMBI CUUCIICHUS;

-HCIIOJIb30BATh MMOHATHS, CBSI3aHHBIE C JIETMMOCTBHIO HATYPAIBbHBIX YHCEIT;

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

-CpaBHHBATh U YIIOPSIIOYNBAThH pAllHOHAFHBIC YNCIIA;

-BBITIOJTHATH BBIYMCIICHUS C PAIlMOHAIBHBIMU YHCIIaMH, COYeTask YCTHBIC M MHCEMEHHbBIE
MPUEMBI BEIYUCIICHHUH, IPUMEHSTH KaJbKYJISTOD;

- WCIIOJIb30BaTh TOHATHS W YMEHUS, CBSI3aHHBIE C MPOMOPIHMOHAIBLHOCTHIO BEIUYHWH,
IPOLEHTaMH, B XOJI€ pEIIEeHHs MaTeMaTHMUYeCKMX 3aJad M 3aJad U3 CMEXHBIX IPEIMETOB,
BBITNOJIHATh HECIIOKHBIE IPAKTUYECKHUE PACUETHI;

- aHaJIM3UPOBaTh IpaUKH 3aBUCUMOCTEH MEXAYy BEIMYMHAMU (PACCTOSHUE, BpeMs,
TeMreparypa u T.I1.).

Yyammiics moJy4uT BO3MOKHOCTD:

- TIO3HAKOMUTHCSA C MO3ULMOHHBIMHU CUCTEMaMM CUMCIICHHS C OCHOBAHUAMM, OTIINYHBIMU
ot 10;

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

- HAYYUThCSl UCMOJb30BATH MPHUEMBI, PAlMOHAIU3UPYIOIINE BBIUUCIEHUS, IPUOOPECTH
HaBBIK KOHTPOJIUPOBATh BHIYMCIIEHUS, BBIOUPAst MOJXOIAIMN U1l CUTYalluH CII0CO0.

Yucnosvie u bykeennvie gulpadicenus. YpasHenus.

ITo oxoHYAHMM M3YyYeHHUs] Kypca yYaluiics HAyYUTCs:

- BBIIIOJIHATH OTIE€PALUU C YUCIOBBIMH BBIPAXKEHUSIMU;

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

- peuiaTtb JIMHEHBIE YpaBHCHUA, PCIIAaTh TCKCTOBBIC 3a1a4N aJ'IFe6paI/I‘-IeCKI/IM MCTOA0M.

Yyammiics moJy4YuT BO3MOKHOCTD:
- pa3BHUTH MPEACTABICHHS O OYKBEHHBIX BRIPAKEHUSX U UX MPEoOPa30BaHUSIX;
- OBJIAJIETh CIELUATBHBIMA NPUEMAMHU PELICHUS YPABHEHUI, NPUMEHATH ammapar

YPaBHEHUH Ul pELIECHUs KaK TEKCTOBBIX, TaK U IPAKTUYECKUX 3a/1a4.



T'eomempuueckue guzypul.

H3mepenue ceomempuueckux eeaudun

IIo okOHYAHMH M3YYEHUS KypCca yYalluHCca HAYYUTCH:

- pacno3HaBaTh Ha YepTekax, PUCYHKAX, MOJEIAX U B OKPYKAIOIIEM MHUpE IIOCKUE U
MIPOCTPAHCTBEHHBIE TEOMETPUUYECKHE (DUTYPHI U UX DIIEMEHTHI,

- CTPOUTB YIJIbI, OIIPEAEIATh UX TPALYCHYIO MEPY;

- pacmo3HaBaTh M H300pakaTh pa3BEPTKU KyOa, MPSIMOYrOJILHOTO Mapaesenuiesa,
MpaBUJILHON MUpPaMU/Ib, IWIMHAPA U KOHYCA;

- ONpENeNATh N0 JIMHEWHBIM pa3MepaM pa3BEPTKHU (UTYphl JIMHEHHBIE pa3Mepbl caMoil
¢burypsl 1 Ha060pOT;

- BBIYUCIIATH 00BEM MPSAMOYTOJIBLHOTO Mapaljiesienumneaa u Kyoa.

Yyammiics moJiy4uT BO3MOKHOCTh:

- Hay4yuThCS BBIYUCIATH OOBEM MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX  (uUryp,
COCTaBJIEHHBIX U3 MIPSAMOYIOJIBHBIX NAPAJIIEIIECTIUIIEIOB;

- YTIIyOuTh ¥ pa3BUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUTYpaAX;

- HAYYUThCS IPUMEHATH IMOHATHE PA3BEPTKU JJIs1 BBIIIOJIHEHUS IPAKTUYECKUX PACUETOB.

Onemenmsr cmamucmuxu, eeposmuocmu. Kombunamopmsie 3a0aqu.

ITo okOHYAHUM U3YUYEHHS KYPCA YYAIIHHCA HAYYUTCH:

-ICMOJIb30BaTh MPOCTEHININE CIOCOObI MPEJICTaBICHHUS U aHajih3a CTATUCTHYECKUX
JTAHHBIX;

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

Yyammiics moJry4uT BO3MOKHOCTD:

- MpUOOpPECTH MEepPBOHAYATBHBIA OMBIT OpraHU3alMK cOOpa NAaHHBIX MPH MPOBEICHUU
ompoca 00IEeCTBEHHOTO0 MHEHHS, OCYILIECTBIIATh UX aHAIIU3, IPEACTABIATh PE3yIbTAaThI OMPOCa B
BU/JIE TAOIHIIBI, AUATPAMMBI;

- HAYIYUTBHCA HCKOTOPBIM CIICHHUAJIBHBIM HpI/IéMaM peliCHuAd KOM6I/IHaTOpHBIX 3agad.

Ils1anupyembie pe3yabTaThl U3yUYeHHS aJredpsl B 7-9 Kiiaccax

o AJire0pandyecKre BbIPAKEHUS

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

pelaTh 3a/1a4, cojiepKalire OyKBeHHbIE JaHHbIe, padoTaTh ¢ GopMyJiaMu;



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

J BBITMIOJIHATE TPEOOpa30BaHMs BBIPAKEHUH, COMACPKALIMX CTEHNEHH C LEIBIMH
[I0Ka3aTeIsIMU U KBaApaTHbIE KOPHH;

. BBINIOJIHATh TOXJECTBEHHbIE MPEOOpa30BaHUsl PALMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE IPABWJI ICHCTBHUI HaJl MHOTOWICHAMH U alreOpandecKuMH JpoOsIMu;

. BBITIOJIHATH Pa3JI0KEHNE MHOTOWIEHOB HA MHOXKUTEIH.

BuinyckHuk noayuum 603mMo0)cHoCHb:

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

J MIPUMEHSATh TOKJIECTBEHHBIE IPe0Opa30BaHus JUIsl PeIIeHUs 3a7ad U3 pa3IndHbIX

paszienoB Kypca.

X/

Buinycknuk nayuwumca:

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

o IIOHMMAaTh YPaBHEHHE KaK Ba)KHEHUIIYI0 MATEMAaTHYECKYI0 MOJEIIbUIA ONIUCAHUS U
U3y4YeHMs] Pa3sHOOOpa3HBIX peabHBIX CUTyallUi, pellaTh TEKCTOBBIE 3aJaudl ajaredpanyecKum
METOJI0M;

o IPUMEHATh Tpaduyeckue MPEeACTaBIECHUS JUId HUCCIENI0BAaHUS ypaBHEHUH,
UCCJIEIOBAHUS U PEIICHUS CUCTEM YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.

Boinycknuk nonyyum 603MO0¥3CHOCHb:

o OBnazers crienuanbHBIMUA NPUEMAMU PEILICHUS YPABHEHUM U CUCTEM ypaBHEHUM;
YBEpEHHO NPUMEHATH almapaT ypaBHEHUH Ul pelIeHus pa3HoOOpa3HbIX 3aau U3 MaTeMaTHUKH,
CMEKHBIX IIPEIMETOB, IPAKTUKH;

o [IpumensTh rpaduueckue NpeaACcTaBIeHUs A UCCIIEI0BAaHUS YPaBHEHUH, CUCTEM

ypaBHEHUH, coaepKamux OyKBeHHbIe KO3()(DUIIUEHTHI.

o HepasencTBa

Bbll’lyCKHuK Haydyumcs:

L4 IlonuMaTth TCPMHUHOJIOTUIO W  CHUMBOJIMKY, CBA3aHHYHO C OTHOIICHUCM
HCpaBCHCTBA, CBOMCTBA YHCIOBBIX HCPABCHCTB,;

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

KBaApPAaTHBIC HEPABECTB C OHOpOﬁ HarT pa(bnqecxne MpCACTaBJICHUS,



J [IpumeHsTh anmapaT HEPAaBEHCTB Ui PELIECHUs 3ajad U3 pa3iUudHbIX Pa3/esioB

Kypca.

Boinycknuk nonyuyum 603moicnocmo:

o OBnazers pa3au4HbBIMU INpUEMAMM  J0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO
MIPUMEHSTH aNlapaTHEPaBEHCTB VI PEUICHUS Pa3HOOOPa3HbIX MaTeMaTHUECKUX 3aj1ad, 3a/1a4 U3
CMEXHBIX [IPEIMETOB U NMPAKTUKH;

J [IpumensaTs rpadpuueckue MpencTaBICHUs] JUIsl HCCIEAOBAHUS HEPaBEHCTB,

coJiepKaliux OyKBeHHbIE KOAPPUIIUECHTHI.

o YYc1oBbIE MHOXKECTBA

Boinycknuk nayuumcs:

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

o Hcnonb30BaTh HaYaIbHBIC MTPEICTABICHIS O MHOXKECTBE JICHCTBUTEIIBHBIX YUCEIL.

BoinyckHuk noayuum 603mMo0x#cHOCHIb:

o PasBuBath npejcTaBICHUE O MHOKECTBAX;

o Pa3BuBaTh npecTaBICHNAE O YHUCIIEC U YACIOBBIX CUCTEMAaX OT HATYPaIbHBIX YHCET
10 JCUCTBUTEIHHBIX; O POJIM BEIYMCIICHUH B TPAKTUKE;

o Pa3Buth W yriyOuTh 3HaHHUA O MACCATUYHOM 3alUCH JCHCTBUTEIBHBIX YHCEN
(meprouYecKre U HeTepHoAMIECKUE 1poOH)

<> DyHKIIUH

Boinycknuk nayuumcs:

o [TonuMaTh W WCHOJIB30BaTh (PYHKIIMOHAIBHBIC TMOHSITHUS. A3BIK (TepMHHBI,
CUMBOJIMYECKHE 0003HAYCHHUS ),

. Crpouth rpaduku s1eMEeHTApHBIX (YHKIHMA, HCCIEAOBATh CBOWCTBA UYMCIOBBIX
(GYHKIHMI Ha OCHOBE U3YYEHHUS MMOBEJCHUS UX T'padUKOB;

o [Tonumath GYHKIMIO KaK BaXHEHIIYI0O MaTEeMaTHUYECKYI0 MOJENb ISl OTHCAHUS
MIPOLIECCOB U SIBJICHHUM OKPYKAIOIIEro MUPA, MPUMEHATh PYHKIIMOHAIBHBIN S3BIK JJISl ONMUCAHUS
Y UCCIIEJIOBaHMSI 3aBUCUMOCTEN MEX Ty (PM3HMUECKUMH BETUYMHAMU;

o [lorumaTh W  HCHOONB30BATh  SI3BIK  TOCJEIOBATENBHOCTEH  (TEpMUHBI,
CUMBOJINYECKHE 0003HAUCHNS)

o [IpumensaTs Qopmynbl, CBsI3aHHBIE C apU(DMETUYECKON U TEOMETPUUYECKOU
MPOrpecCUsiMU, U ammapaT, cGOpMHUpPOBaHHBIA TpPHU HM3YYCHHHU IPYTHX pa3lIeloB Kypca, K

PCHICHHUIO 3a1a4, B TOM YUCJIC C KOHTCKCTOM U3 peaHBHOﬁ JKHU3HU.



Boinycknuk nonyyum 603mo0x4cHOCHb:

o [IpoBoANTE MCCNETOBAHUS, CBS3aHHBIC C M3YUYEHUEM CBOMCTB (YHKUUHU, B TOM
YHCJe ¢ WUCIOJB30BAaHMEM KOMIBIOTEPA; HA OCHOBE Tpa(UKOB M3YUEHHBIX (DYHKIMI CTPOUTH
Oosee crokHble Tpaduku (KycOUHO-3aJaHHBIE, C BBIKOJIOTHIMH TOUYKAMH H T.IL. );

o Hcnonp3oBarh (hyHKIMOHATBHBIE IPEACTABICHUSI M CBOHCTBA (DYHKIIMU PEIICHHUS
MaTEMaTUYECKUX 3a1a4 U3 PA3IMYHBIX Pa3AEIOB Kypca;

. Pemrate kOMOMHMpOBaHHBIE 337a4l C NMPUMEHEHHEM (GOpPMYIT N-TO WICHA U
CYMMBI MEPBBIX N YJICHOB apU(PMETHUECKONM U T€OMETPUYECKON MpOrpeccuid, MpUMEHss Mpu
9TOM anmnapar ypaBHEHUN U HEPABEHCTB;

. [lonumarp apu@MeTHyYecKyl0 U TI'€OMETPHUYECKYIO0 IPOTrpeccuH Kak (QYHKIHU
HaTypaJIbHOTO apryMeHTa; CBSI3bIBaThb apU(PMETHUECKYIO MPOTPECCHI0 C JIMHEMHBIM pPOCTOM,

TCOMETPHUUYCCKYIO - C OKCIIOHCHIUAJIbHBIM POCTOM.

< OJIEeMEHTBI MNPUKJIaJHON MaTEMaTUKHU

Buinycknuk nayyumcsa:
o Hcnonb3oBath B XOA€ peELIEHUS 3a7ad dBJIEMEHTapHble Ipe/ICTaBJICHMUS,

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

° Hcnonb30Bath MpocTeiime crnocoObl MPeCTaBICHUS U aHATN3a CTAaTHCTUYCCKUX
JIAHHBIX

. HaxoauTh OTHOCHTEIBHYIO YaCTOTY U BEPOSITHOCTh CIIy4aHHOTO COOBITHS;

. Pemarer KOMOWHATOpHBIC 3aJaud Ha HAXOXKICHHE 4YHCIa OOBEKTOB WM
KOMOMHAIIHIA.

BuinyckHuk noayuum 603modxcHoCmb:

J [ToHsATH, YTO YKMCIOBBIE JaHHBIE, KOTOPbIE MCIOJB3YIOTCS Ul XapaKTePUCTHKH
00BEKTOB OKPYKAIOIIET0 MHUPA, SBJISIOTCS IPEUMYILECTBEHHO MPUOIMKEHHBIMU, YTO IO 3aIHCH
npUOIMKEHHBIX 3HAYCHUH, COAEpIKaUXCAd B MHOOPMALIMOHHBIX UICTOYHUKAX, MOXHO CYIUTh O
HOTPELIHOCTH MPUOIINKEHHUS;

J [ToHSATH, YTO MOTPEIIHOCTh PE3y/IbTaTa BHIYMCICHUN JJOJDKHA ObITh COM3MEpUMa C
MOTPEUIHOCTHIO UCXOAHBIX JaHHBIX;

J [Ipuobpectn mnepBOHAYaJdbHBIA OMNBIT OpraHU3alldd cOopa JaHHBIX IpHU
IIPOBEACHUU ONpoca OOIIECTBEHHOTO MHEHHs, OCYLIECTBIATh HX aHaliu3, MpeICTaBIATh
pe3ybTaThl Opoca B BUIE TaOIHUIIbI, IUATPaMMBbI;

J [IpuobpecT ONBIT MPOBEACHUS CIY4alHBIX HKCHEPUMEHTOB, B TOM YHCIE C
MIOMOIIBI0 KOMIIBIOTEPHOIO MOJEIUPOBAHUS, HHTEPHPETAUU HMX PpPe3ylbTaTOB; HAyYUTHCS

HEKOTOPBIM CIEIMATIbHBIM MPHEMaM peIIeHUs KOMOMHATOPHBIX 33/a4.



MnaHupyemble pe3ynbTaTbl U3yueHUA reomeTpum B 7-9 Knaccax

X/

oo I"'eomerprueckne GUTrypul

BoInycKHUK HAYYHTCS

. [lonb3oBaTbCsl SI3BIKOM TE€OMETPUM JJISl ONMMCAHUSA IPEIMETOB OKPYXKAIOLIETO
MHpa U UX B3aUMHOTO PacroJIOKEHUs;

. PacnioznaBath 1 n300paxaTh Ha YyepTekax U PUCYHKaX reoMeTpuyecKue (purypsl
A UX KOMOWHAIINH;

. Knaccuguimposars reomerpuyeckue GUrypsl;

J Haxomuth 3HaueHMs] JUIMH JUHEWHBIX DJIEMEHTOB (UTYp U WX OTHOIICHWS,
rpaaycHyro mepy yrioB ot 0 mo 180°, mpumeHnsisi onpeieneHus, CBOMCTBA U IPU3HAKK (QUTYp U
WX 3JIEMEHTOB, OTHOIICHUSI GUTyp (paBEHCTBO, MOJA00ME, CAMMETPHS, TTIOBOPOT, MapauIeIbHBIN
MepPeHocC);

. OnepupoBaTh ¢ HaYaIbHBIMA TOHSATHSMHU TPUTOHOMETPUU U  BBITIOJHATH
3IIEMEHTapHbIE onepanuy HaJ GYHKIUSIMH YTIIOB;

. Jloka3pIBaTh TEOPEMBI;

o Pemath 3aaun Ha 10Ka3aTeabCTBO, OMHUPAsCh HA M3y4EHHbIE CBOMCTBA GUTYp U
OTHOIICHUI MEXI1y HUMH U IPUMEHSSI U3Y4YE€HHbIE METObI JJOKAa3aTeNbCTBA;

o Pemath HecnoxHble 337a4ydl Ha TOCTPOEHUE, MPHUMEHSISI OCHOBHBIE aJITOPUTMBI
MIOCTPOCHUS C TOMOUIBIO ITUPKYIIS U JTMHEHKY;

o Pemats npocreiinme niaHUMETPUUIECKHUE 3a/1a4H.

BbInyCKHUK MOJIYy4YUT BO3MOKHOCTH

. OBnazeTp MeTOJAaMHU pELIEHUS 3aJa4 Ha BBIUMCICHHE W J0Ka3aTelIbCTBO:
METOJIOM OT MPOTUBHOTO, METOJOM IMOA00MS, METOAOM Iepedopa BapHaHTOB U METOJIOM
reOMETPHUECKUX MECT TOUEK;

. [IpnoOpect OMBIT NPUMEHEHHUs alreOpanyeckoro ¥ TPUTOHOMETPHUYECKOTO
amnmapata M uei IBMKEHHUS IPU PEIIeHUU TeOMETPUIECKHX 3a/ay;

o OBnazners TPaJIUIIMOHHON CXEMOH pelIeHHs 3a/1ad Ha MOCTPOEHHE C MOMOIIBIO
LUPKYJS ¥ JIMHEWKHU: aHAIU3, TOCTPOEHUE, T0KA3aTENbCTBO U UCCIIEI0BAHNUE;

o Hayuutbcs pemrats 3aa4n Ha IOCTPOCHUE METOJJOM T'€OMETPUUYECKUX MECT TOUYEK
A METOJIOM HOJ00H;

J [IpnoOpecT OMBIT UCCIEAOBAaHUS CBOMCTB IUIAHUMETPUYECKHX (uryp ¢
MIOMOIIBIO KOMITBIOTEPHBIX IPOTPAMM;

° HpI/IO6peCTI/I OIIBIT BBIIIOJIHCHUA ITPOCKTOB.



< HM3MepeHre reOMETPUYCCKUX BEIMYNH

BpinycKkHUK HayuHMTCS
o Hcnonp30Bare CBOMCTBA M3MEPEHHMs IUIMH, YIVIOB M IUIOIIAAEH IIPU PELICHUU
3a/a4 Ha HAXOXICHUE JUIMHBl OTPE3KA, JUIMHBI OKPYXHOCTH, IJIMHBI JIyIM OKPYKHOCTH,

IpasyCHOM MepBI yIia;

. BbruncnaTe miomanyd TpeyrojabHUKOB, NMPSMOYTOJbHUKOB, Tpamneuuid, KpyroB u
CEKTOPOB;

o BbruncnsaTe JJIMHY OKPYXHOCTU U ITMHY 1YTH OKPYXHOCTH;

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

M3y4eHHbIE (OPMYJIbI, B TOM YHUCIIe (POPMYIIbI JJIMHBI OKPY>KHOCTH M JIJTUHBI Ty OKPY>KHOCTH,
dhopmyssl mwiomanen Guryp;

. Pemarte 3amaum Ha J0Ka3aTeNbCTBO C HCMOJIb30BaHUEM (GOpPMYI JIIUHBI
OKPY)KHOCTHU M JUIMHBI IyTH OKPYKHOCTH, pOpMyI Iiomaneit gpuryp;

J Pemath npakTuueckue 3agaud, CBSI3aHHBIE C HAXOXKJIEHUEM T'€OMETPUYECKHX
BEJTMYMH ( CTIOJIb3Ys MTPH HEOOXOAUMOCTH CIIPAaBOUYHUKH U TEXHUUYECKHE CPE/ICTBA).

BbINyCKHHUK MOJYYUT BO3MOKHOCTh HAYYUThCH:

J Bbruncnare  mmomanu  guryp, COCTaBIEHHBIX M3 JABYX WM Oojee
IPSIMOYTOJIbHUKOB, IapajuIeorpaMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOpa;

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

. [IpumMensTh anreOpanyeckuii ¥ TPUrOHOMETPUUECKUH anmnapar ¥ UAeu JBH>KEHUS

IIpyu PCIICHUH 3a1a4 Ha BBIYUCICHUEC HJ'IOH.[EII[@IZ MHOTI'OYI'OJIbHUKOB.

o KoopanHaTtel

BbInyCKHUK HAy4YuTCH

o BelucnaTe  aimMHY OTpe3ka II0 KOOpPAMHATaM €ro  KOHLOB; BBIUMCIIATH
KOOpPJMHATBI CEPEANHBI OTPE3Ka,

. Hcnonp30Barh KOOPAMHATHBIA METOJ [UISL W3Yy4EHUs CBOWCTB MPSAMBIX W
OKPYKHOCTEH.

Bbll'lyCKHI/IK IMOJYYIMT BO3MOKHOCTD

L4 OBJ'Ia,Z[eTL KOOPpAWHATHBIM MCETOAOM PpCHICHUA 3aJda4 Ha BbBIYUCIICHUC U
JA0Ka3aTCIbCTBO,
L4 HpI/IO6pCCTI/I OIIBIT HCIHOJIb30BAHUA KOMIIBIOTCPHBIX IMpOramMm Jisl aHaJIn3a

YaCTHBIX CIIYy4acB B3aUMHOT'O paCIlOJIOKCHUA Opr)KHOCTCﬁ U NIPAMBIX;

° HpI/IO6peCTI/I OIIBIT BBIIIOJIHCHUA ITPOCKTOB.

% BekTopsl



BhInyCKHUK HAY4YHTCH

o OnepupoBaTb ¢ BEKTOpaMHU: HaXOJAWTb CYMMY U Ppa3HOCTb JIBYX BEKTODPOB,
3a/IaHHBIX T€OMETPUYECKU, HAXOIUTh BEKTOP, PAaBHBIM MPOU3BEACHUIO 33aJaHHOIO BEKTOpA HA
4HCJIO;

. Haxonuts 17151 BEKTOPOB, 3aJaHHBIX KOOPAMHATAMU: JUIMHY BEKTOPA, KOOPAUHATHI
CYMMBbI M Pa3HOCTH JIByX U 0oJjiee BEKTOPOB, KOOPAMHATHI MPOU3BEACHUS BEKTOpA Ha YHUCIIO,
MIPUMEHSIST IPU HEOOXOMMOCTU NEPEMECTUTENbHBIM, COYETaTENbHbIN WIN PaclpeleIUTEIbHbIN
3aKOHBI;

. BeluncnaTe  ckanspHOE IPOM3BEICHUE BEKTOPOB, HAXOIWUTh YroJ MEXKIY

BCKTOpaMH, YCTaHABJIWBATH ICPIICHAUKYIIAPHOCTD IIPAMBIX.

BhINYCKHUK MOJYYUT BO3MOKHOCTH

o OBnageTy BEKTOPHBIM METOAOM JUIA DEIICHHs 33Ja4 Ha BBIYHMCICHHE U
JOKa3aTeNIbCTBO;
. [IproOpecTy OMBIT BHIMOJIHEHUS IPOEKTOB.

CopepkaHue Kypca MaTeMaTUKU S5-6 KIIACCOB.

Apucghmemuxa

HartypaabHble unciia

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

. Koopaunathsiii j1yd.

. CpaBHeHMe HaTypaibHbIX uncen. ClI0)KEHUE W BBIYMTAHUE HATYPAJIbHBIX YHCEIL.
CBolicTBa CJIOKECHHUS.

. YMHOXEHUE U JieNeHre HaTypalibHbIX yucesn. CBoWCTBA yMHOXeHus. Jlenenue c
octaTkoM. CTeneHp Yyucia ¢ HaTypajbHbIM [TOKA3aTeNIEM.

° Jlenutenu W KpaTHbIE HATypalbHOTO uucia. HauOonplmmii oOumuit nenurtessb.

Haumensiee o6rmiee kpatHoe. [Ipu3naku aenumocty Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

. [IpocTeie u cocTaBHbIE uncia. PaznoxxeHue yncen Ha NpOCThIE MHOXKUTEIN

. Pemenne TeKCTOBBIX 337124 apu(PMETHUECKAMU CIIOCOOAMH.

JApodu

. OObikHOBeHHBIE JpoOu. OCHOBHOE CBOWCTBO npoOu. Haxoxaenue apobu ot

ynucia. HaxoxxaeHue 4uciaa MO 3HAYCHUIO €€ I[pO6I/I. HpaBI/IHBHBIe U HCIIPABUJIbHBIC IIp06I/I.

CMelraHHbIC YUCIA.



. CpaBHEeHHE OOBIKHOBEHHBIX IpOOEH M CMEIIaHHBIX 4ucell. ApudpMeTudecKue
JEeWCTBUS C OOBIKHOBEHHBIMH JIPOOSIMH ¥ CMEIIAHHBIMU YHCIIAMHU.

J Hecatuunpie  apoOu. CpaBHEHHE W OKPYIJICHHE JECATHYHBIX  JpOOeH.
Apudpmernueckre NeHCTBUS C ACCATUYHBIMH ApoOsMu. [IpUKuAKM pe3ylnbTaTOB BBIYMCICHHM.
[IpencraBieHne NECATUIHONW MPOOU B BHJEC OOBIKHOBEHHOW IpOOM M OOBIKHOBEHHOW B BHJIE
JeCATUYHON. BeckoHeuHble meproandeckue necaTHYHbe ApoOu . JlecsaTHuHOe NpHOIMKEHHE
OOBIKHOBEHHOH APOOH.

J OtHowenue. IlponeHTHOE OTHOIIEHME JABYX uucen. JleneHue uuciaa B JTaHHOM
oTHomIeHnH. MaciTa0.

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

MMpONOPHHUOHAIIBHBIC 3aBHUCHUMOCTH.

. [Ipouentel. HaxoxaeHue mpoueHTOB OT uucia. HaxoxaeHue dyucia 1O €ro
MIPOLIEHTaM.
. Pemenune TekCTOBBIX 3a7a4 apuPMETHUECKUMHU CIIOCOOAMH.

PanuonajnbHbIe YHCIA

° [TonoxuTenbHbIe, OTpUIIATEIbHBIC Yncaa U yucio 0.
. [IpotuBonosioxkHkIe ynciaa. Moaynb yucia.
o Lenble uwncma. PamuonansHble uyucna. CpaBHEHHE palMOHAIBHBIX YHCEIL.

ApubmMernueckne IEHUCTBHS C pallMOHATBHBIMH YuciaMHi. CBOWCTBA CIIOKEHUS M YMHOXKEHUS
paloHaIbHBIX YHCEL.

o Koopnunatnas npsimasi. KoopanHatHas I0CKOCTb.

BenuunHbl, 3aBHCUMOCTH MEKAY BeJIHYUHAMU.

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

. [TapameTtpsl 3aBUCUMOCTEN Mex 1y BennunHaMmu. [IpeacraBneHue 3aBUCUMOCTEH B

Bujie hopMyn. Beruncienus o gpopmymnam.

Yucnosvie u bykeennvie gulpadicenust. YpasHenus.

. UucnoBele BbIpaXEHHs. 3HAUEHUE YUCIOBOTOBBIpa)keHHU.[lopsiok neicTBUi B
YHUCIIOBBIX BhIpakeHUsX. bykBeHHbIe BbIpakeHHs. PackpeiTue ckobok. IlonoOHble crnaraemsle,
IpUBEICHUE OJOOHBIX cllaraeMbiX. @OpPMYIIbI.

. VYpauenus. KopeHp ypaBHeHus. OCHOBHBIE CBOMCTBa ypaBHeHuil. Pemnienue
TEKCTOBBIX 3a/J1a4 C [IOMOILIbIO YPAaBHCHUM.

Onemenmer cmamucmuku, geposimuocmu. Kombunamophule 3a0ayu.

. [IpencraBnenue NaHHBIX B BHJIE TAOJMIl, KPYrOBBIX M CTOJOYATHIX JUArpamM,

rpadKoB.



. Cpennee apudmernueckoe. CpeqHee 3HaUCHNUE BETHUUHBIL

. CnygaitHoe coObiTHe. J[OCTOBEpHOE ¥ HEBO3MOXHOE COObITHS. Pemienue
KOMOMHATOPHBIX 33/1a4.

T'eomempuueckue guzypul.

H3mepenus ceomempuyueckux eIudu

. Otpeszok. [loctpoenue orpeska. ynmuHa oTpeska, JomaHoil. M3mepeHue UIMHBI
OTpe3Ka, IMOCTPOCHHE OTpe3Ka 3aJaHHOW JuiMHbL. [lepumerp MHoroyrospHuka. IlnockocTs.
[Ipsimas. Jlyu.

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

. [Ipsamoyronsuuk. KBagpar. TpeyroasHuk. Buasl TpeyronbHukoB. OKpYyKHOCTb U
kpyr. imuna oxpyxuoctr. Yucro [ 1.

. PaBenctBo ¢uryp. Ilonarue u cBoiicra miomanu. [Inomanas npsMoyroiabHUKa U
kBazpara. [Imomans kpyra. Ock cuMMmeTpun PUTYPEHI.

. Harnanuele mnpenctaBieHHss O MPOCTPAHCTBEHHBIX (urypax, Takux Kak:
MPSIMOYTOJIbHBIN TMapaijiesienunes, Kyo, nupamuaa, UUIUHAP, KOHYC, Imap, cdepa. [Ipumepst
pa3BEPTOK MHOTOTPAHHUKOB, IWIMHIApA, KoHyca. l[loHstme wu cBoiictBa 00BEMaA. OO0BEM
MPSIMOYTOJIBHOTO Mapajuiesienunena u Kyoa.

. B3anmHOoe pacnonoxkenue AByX npsAMbIX. [leprneHauKynspHble NOpsSMBbIE.
[TapannensHble IpsIMBbIE.

. OceBas ¥ LIECHTpaJIbHAsE CHMMETPUU.

Mamemamuxa 6 ucmopuueckom pa3eumuu.

Pumckas cucrema cumcnenus. Ilozunmonnsie cuctemsl cuucieHus. OOo3HaueHUE
uudp B JpeBueit Pycu. CrapunHbie Mepbl AnuHBL. BBeneHue merpa Kak €AMHUIBI JUTHHBIL.
Metpuueckas cuctema mep B Poccu, B EBpomne. Hctopus popmupoBaHus MaTeMaTHUECKUX
cumBoJI0B. JIpoOu B BaBunone, Erunrte, Pume, Ha Pycu. OTkpbiTHE NECATUUHBIX Opobeil. Mup
poCThIX uncen. 3oao0toe ceuenue. Yucno 0. [losiBiieHne oTpULIATEIbHBIX YHCET.

JI.® Maruaunkwuit. [1.JI.Ye6pimes. A.H.Koamoropos.
Koymn4ecTBO KOHTPOJILHBIX PadoT:

B 5 knacce- 10

B 6 knacce-12

Conepxkanue Kypca anreopsl 7-9 Ki1accon

X AJ'IF66DaI/I‘-ICCKI/IC BBIPAKCHUA




BripakeHue ¢ nepeMeHHbIMU. 3HAUEHHUE BBIPOKEHUS C IEPEMEHHBIMU. JloIycTUMBIE
3Ha4YeHUs1 mepeMeHHbIX. ToxmecTBo. ToxkIecTBeHHbIE MpeoOpa3oBaHusl aNredpanyecKux
BbIpaXKeHUH. Jl0Ka3aTeIbCTBO TOXKAECTB.

Crenenp ¢ HaTypajJbHBIM IOKa3zareneM M e€ cBoicTBa. OpHowieHbl. OpHouYsIEH
cranpaptHoro Buja. CreneHb ogHOwWIeHAa. MHoOrouwieHol. MHOTOWIEH CTaHAApPTHOIO BHUJA.
Crenenp MHorouneHa. CioxeHue, BBIYUTAHWE W YMHOKEHHE MHOTOUYIEHOB. DOpMyIbl
COKpAaIIEHHOIO YMHOXEHUS: KBaApaT CyMMbl M KBajgpaT pasHOCTU JBYX BBIPAKCHUM,
IIPOU3BEICHHE CYMMBI M PA3HOCTH JIBYX BBIpaXKEHUM. Pa3imo)keHre MHOTOUYIeHa Ha MHOKHTEIIN.
BoiHecenne MHoOHTeNs 3a CKOOKkM. Merox rpynnupoBku. Pa3sHocTh KBajapaToB JABYX
BbIpakeHuil. CymMMa U pa3HOCTh KyOOB ABYyX BblpakeHMi. KBampatubsiii TpéxuneH. Kopens
KBajpaTHOro TpéxwieHa. CBoilcTBa KBaJpaTHOro TpéxuieHa. Pasjo)keHue KBaJpaTHOTO
TpEXUIIEHA HA MHOXKUTEIH

Pannonanbubie Belpaxkenus. Llensie Beipaxenus. {poOHbie Beipaxkenus. PannonansHas

npoOb. OCHOBHOE CBOWCTBO palnMoHaNbHOW Apodu. ClioKeHue, BBIYMTAHUE, YMHOXEHUE H

JICJICHHE PpallMOHAIBHBIX JpOOei. Bo3Benenne pamnumoHanbHOW JpoOu B CTEIIECHb.

ToxnecTBeHHbIE IPe0Opa30BaHUs PallMOHAIBHBIX BhIpakeHUH. CTENeHb ¢ LeIbIM NoKa3aTenemM
U €€ CBOWCTBA.

KBangpatueie kopHu. ApudMeTHUECKHil KBaJpaTHBI KOpPEHb W €ro CBOICTBA.

ToxnecTBeHHbIe TpeoOpa30BaHUs BRIPAKEHUM, COAEPKAIINX KBapaTHbIE KOPHHU.

X/

% YpaBHeHUs

YpaBHenue ¢ ogHoM nepeMeHHol. KopeHb ypaBHeHHs. PaBHOCHIIbHBIC ypaBHEHHS.
CBolicTBa ypaBHEHHM C OJHOM NEpPEMEHHOW. YpaBHEHHWE KaK MaTeMaTH4ecKas MOJEIb
peaIbHOM CUTYallUH.

Jluneitnoe ypaBHenue. KsaapatHoe ypaBHeHue. Dopmyna KOpHEW KBagpaTHOTO
ypaBHeHus. Teopema Buera. Panmonanbsubie ypaBHeHUs. PerieHrie paBHOCHIBHBIX YPaBHEHHUIA,
CBOJSIIUXCA K JTUHEHHBIM WM KBaJpaTHBIM ypaBHEHHSM. PerieHne TEKCTOBBIX 3ajau C
MIOMOIIBIO PAIIMOHANBHBIX YPaBHEHUH.

VYpaBHeHHE C IBYMs TMEpeMEeHHbIMU. ['paduk ypaBHEHUS C JIBYMsI MEPEMEHHBIMHU.
JluneitHOe ypaBHEHHE ¢ JABYMs IEPEMEHHBIMU U €r0 rpaduk.

Cucrembl ypaBHEHHI C ABYMs MepeMeHHbIMU. [ 'padudeckuii METON pelieHus
CUCTEMbl ypaBHEHHMIl C JAByMs IEpeMEHHbIMU. PelieHue cucTeM ypaBHEHHMH METOJ0M
MOJICTAHOBKU U cJlokeHus. CucrteMa JBYX ypaBHEHUU C ABYMS NEPEMEHHBIMU KaK MOJIEIb

peaHLHOﬁ CUTYyalluu.

3 HepageHncrtna




UucnoBele HepaBeHCTBA U UX cBOMcTBA. CI0XKEHUE U YMHOXKEHHUE YHCIIOBbIX HEPABEHCTB.
OuenuBanue3HayeHusl BblpakeHHs. HepaBeHCTBO ¢ oaHON nepeMeHHOH. PaBHOcHibHBIE
HepaBeHCTBA. YuCIOBBIE IPOMEKYTKU. JIMHEWHBIE M KBaJApaTHbICE HEPABEHCTBA C OJHOM
nepeMeHHoN. CHCcTeMbl HEPAaBEHCTB C OJHOM MEPEMEHHOM.

o YucioBbIE MHOXKECTBA

MHuoxecTBO U ero sneMeHTbl. CrocoObl 3aaHusi MHOKeCTBa.PaBHBIE MHOECTBa.
[Iyctoe wmuoxecTBo. IlommuoxkectBo. Omepanuu Hax MHOXecTBamu  Minmoctparus
COOTHOLIEHUH MEXJy MHOXECTBAMM C TIOMOLIBIO JHarpamm Olinepa. MHoxecTBa

m
HaTypaJbHBIX, LCJIBIX, PAIMOHAJIIbHBIX YHUCCII. PaIII/IOHaJ'H)HOC YHUCJIO KaK I[p06b BuJ1a ; , € m-

[IeJI0€ YHCII0, a N —HaTypallbHOE, W KaKk OECKOHEYHas TMEepHOoJUYecKas NeCATUYHas IPOOb.
[IpenacraBnenne 00 wHppanMoOHATHLHOM  YHCiEe. MHOXECTBO  JIEHCTBUTEIBHBIX  YHCEIL.
[IpencraBnenune neWCTBUTENHHOTO YKCA B BHIE OCCKOHEYHON HEMEPHOIUISCKON NeCATUIHON

npobu CpaBHEHHE AEUCTBUTENBHBIX uncen. CBsa3b Mexay MHOxkecTBamMu N. Z. Q/

% QyHKIUHK
YucioBbie QyHKIUU
OyHKIIMOHANIBHBIC 3aBUCHMOCTH MEXAy BeluunHamu. [loHsTHe QyHKIMHA
.DyHKIMS KaKk MaTeMaTu4eckast MOJeb pealbHOTO mporecca. O0IacTh onpeaeneHus 1 00JacTh
3HaueHn ¢GyHKMU. CrnocoObl 3amanus Gynkuuu. ['paduk ¢pyaknuu. I[loctpoenue rpaduxor
byHKIMiA ¢ moMomiplo  npeobpaszoBanmii  puryp. Hymm  ¢yHknuu.  [Ipomexyrku
3HAKOMOCTOSTHCTBA PyHKIMH. [IpoMexXyTKH Bo3pacTaHus U IPOMEKYTKU YOBIBAHUS (YHKITHH.
Jlunelinas QyHKIMsI, oOpaTHas MPOTIOPIMOHAIBHOCTD, KBaJpaTHUHAS (QYHKIIHS,
dynkmms y = vVx , ux cBoiicTBa u rpaduK.

YuciaoBble MOCIEA0BATEIbHOCTH

[lonsiTue 4YKMCIOBOM MOCIEIOBATENBHOCTH. Koneunsle u OeckoHEUYHbIE
MOCJIEI0BATEIbHOCTH. CnocoObl  3aaHMsl  [OCIIEI0BATEIbHOCTH. Apudmernueckas u
reomerpudeckass mnporpeccud.  CBoiicTBa WIEHOB apHU(PMETHUYECKOH M TIeoMeTpUYecKOon

nporpeccuif. @opmynbl oOmIero uieHa apuMETHYecKOW W Te€OMETPHUUYECKON MpOrpeccuil.
@opMmysbl CyMMBI N —IEPBBIX YWICHOB apu(PMETHUECKOI 1 reoMeTprueckoi nporpeccuit. Cymma
OECKOHEYHOM TeOMETPUIECKO# mporpeccuu, y kotopoii |q| < 1. IlpencraBienne GeCKOHEYHOM

NEPUOINYECKOM IeCITUYHON 1poOH B BUe OOBIKHOBEHHOMN JAPOOH.

3 DEeMEHTHI NPUKJIATHON MAaTEMATUKHA

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

npoueHToB.  [IpubnukEHHBIE BBIUMCICHHUS. AOCOIIOTHAS W OTHOCHUTENbHAs MOTPEIIHOCTH.



OcHoBHbIE IpaBWJIa KOMOMHATOPHUKU. Yactota M BEpPOSTHOCTb CIIY4allHOTO COOBITHS.
Knaccuueckoe omnpeneneHue  BEPOSITHOCTH. HauvanbHble cBeneHUMss O  CTaTHUCTHKE.
[IpencraBnenue AaHHBIX B BHJE TaOJHI, KPYrOBBIX M CTOJIOUATHIX IHarpamm, rpadukos.
CrartucTuueckre XapakTepPUCTUKHA COBOKYITHOCTH JAHHBIX: CpeIHEe 3HAaYeHUEe, MOJa, pa3Max,

MeJlMaHa BBIOOPKH.

< AJ'IF€6Da B UICTOPHUYCCKOM PA3BUTHH.

3apoxaeHue anreOpbl, KHATa O BOCCTAHOBJIGHHMH W TMPOTHBONOCTaBIeHMH Myxammena
anb-Xopesmu. Ucropust dopmupoBaHus MaTeMaTH4YecKOTo s3blka. Kak  3apoawnach upjes
koopauHaT.  OTKpbITHE UppalMOHAIbHOCTU. V3 HcTOpUM BO3HUKHOBEHUS (QOpPMYN IS
peuieHus ypaBHeHU# 3- W 4-i1 creneHeil. HWcropus pasButus noHsatus ¢yHkuuu. Kax
3apoauiachk Teopust BeposiTHocTel. Uucna ®dubonauyun. 3amava JI.IMuzanckoro (Gubonauun)
0 KpOJIMKaXx.

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

b.ITackans. JI.ITuzanckuii. K.I'aycc.

Konuuecmeo konmponsnvix pabom:

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

COI[GD)KaHI/IC Kypca rcOMCTpHUHU 7-9 KJ1accoB

X/

1X3 ITpocretinine reoMmeTpudecKkue GUryphl

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

[lepecekaromuecs U mapasuienbHble npsMble. [lepnenaukynspHeie npsmele. [Ipuznaku
napajuieJbHOCTH NOpsMbIX. CBOMCTBA MapauieNbHbIX NpsAMBIX. [lepnenaukynsp u HakJIOHHas K
MPSIMOU.

o MHOTroyroJbpHHUKH.

Tpeyronsauku. Bunsl TpeyronpHukoB. MenuaHa, OMCCEKTpHCa, BBICOTA, CPEIHSS TUHUS
TpeyrosbHuka. Ilpu3Haku paBeHCTBa TpeyrosbHUKOB. CBOWCTBA M NMPU3HAKU PaBHOOEIPEHHBIX
TpeyroJapHUKOB. CepeIlMHHBIN NepneHaUKyYIsp oTpe3ka. Cymma yriioB TpeyrojibHUKa. BHemHue
yrisl TpeyroiabHuka. HepaBeHcTBO TpeyroiapHuka. COOTHOIIEHUS MEXy CTOPOHAMH U yIJIAMH
TpeyroipHuKa. Teopema [Tudaropa.

[lonoOusle TpeyronbHukH. [Ipu3Haku 1OMOOMS  TPEYroJbHUKOB. TOYKHM
nepeceyeHsl MenuaH, OUCCEKTPHUC, BBICOT, TPEYrOJIbHUKA, CEPEAWHHBIX MEpPHEeHIUKYISIPOB
CTOPOH TpeyrojbHuKa. CBOWCTBO OUcCeKTpUCH TpeyroyibHuka. Teopema Daneca. MeTpuueckue

COOTHOLIEHUS B MPSIMOYTOJIBHOM TpeyrojbHuke. CHHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC OCTPOTO



yria npsMOYTrOJbHOTO TpeyrojabHuka u yriaoB oT 0 no 180°. dopmyiibl, CBS3bIBAIOLIME CUHYC,
KOCUHYC, TAHT'€HC, KOTAaHI'€HC OJIHOTO U TOro K€ yria. PemieHue TpeyrojipHuUKoB. Teopema
CHHYCOB U T€OpeMa KOCUHYCOB.

YUeThIpEXYroJIbHUKY. [Tapayurenorpamm. CaoiicTBa U MIPU3HAKHU
napajuienorpamma.. [IpsMoyroiabHuk, pom0, KBajapaT, MX CBOICTBa M INpU3HAKW. Tpameuus.
CpenHsis TUHUS Tpaneuuu U e€ cBoicTBa.

MHoroyroapHukd. Beimykible MHOTOyrojipHukd. CyMMa yIrjioB BBIITYKJIOIO

MHOTI'OYIr'OJIbHUKA. HpaBI/IHI)HI)IG MHOT'OYT'OJIbHUKH.

< OKDV}KHOCTB U KPVT.

I'eomeTprUyeCcKNe NOCTPOCHUS

OKpY)XHOCTh M KpYyr. OJEMEHThl OKPYKHOCTHM H Kpyra. lleHTpaibHbie u
BNHMCaHHBIC yribl. KacaTenpbHas K OKPYXKHOCTH M €€ CBOWMCTBA. B3amMHOE pacrosioKeHue
npsMON W OKpYXHOCTH. ONHCHHAs W BIUCAaHHAs OKPYKHOCTH TPEYrojibHHWKa. BrucanHbie u
OTIMCAaHHBIC YETHIPEXYTOJbHUKH, WX CBOWCTBA W TIPU3HAKU. BrucaHHble W ONMHCaHHBIE
MHOTOYTOJIbHUKH.

I'eomerpuueckoe mecto Touek (I'MT). CepenuHHBIN TTEPHIEHIUKYIAP OTPE3Ka H
ouccekTpuca yria kak ['MT.

I'eoMeTpuueckue MOCTpOEHUs LUPKYJeM M JIMHEHKOW. OCHOBHBIE 3aJaud Ha
MOCTPOCHUE: MOCTPOCHHUE YIila, PAaBHOTO JTaHHOMY, ITOCTPOEHHE CEPEINHHOTO MEPIIeHIUKYIsIpa
JAHHOTO  OTpe3Ka, TMOCTPOEHHE TMPAMOM, MpoXoAsiied dYepe3 JaHHYI0 TOYKYy U
MEePIEeHIUKYIAPHON JaHHOW NpPSIMOM, MOCTpoeHHe OucceKTpHchl AaHHOro yria. Iloctpoenue
TpeyroJibHUKa 1o 3aJaHHbIM 35ieMeHTaM. Meton ' MT B 3ajadax Ha mocTpoeHuUe.

X/

Qe N3MepeHre reoMeTpUIECKUX BETUYNH

Jnuna otpe3ka. PaccTosHue mMexay AByMs ToukamM. PaccTosiHHE OT TOUKU 10 MPSIMOM.
Paccrosinue Mex 1y napaniellbHbIMUA MPSIMBIMU.
[lepumeTp MHOTOYroJbHHKA.
JlnuHa OKpY)KHOCTH. J[JIMHA TyTU OKPYKHOCTH.
I'panycHas mepa yria. BenuunHa BnMcaHHOTo yria.
[lonstne muomaau MHoroyroibHuka. PaBHoOBenukue ¢urypsl. Haxoxxaenue
IUTOINAM KBaIpaTa, MPsIMOYTroJbHHUKA, apajieiorpaMMa, TPEYroJIbHUKA, Tparenuu.

IlonsTHE TIOIIAIU Kpyra. [Inomane CCKTOpa. OtHomeHHE IUIomaae I'IOI[06HBIX

¢buryp.

X HeKaDTOBBI KOOpAMHAThI HA IMJIOCKOCTH




@opMmynia paccTOSHUA MEXIAy ABYMs To4ykaMH. KoopauHAaTel cepeiuHBl OTpe3Ka.

VYpaBuenue purypel. YpaBHeHUE OKPY)KHOCTHU U MPSIMOM. YTIIOBOK KO(P(MHUIIMEHT TPSIMO.

R/

o BekTopsl
[lonstne BexkTopa. Monaynb (anuHa) BekTtopa. PaBHble Bekropbl. KosuinHeapHbie
BekTOphl. Koopauuatel Bekropa. CioKeHHE M BbIUMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha

yucio. 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 CHMMETpHs, TOBOpoT. PaBHbie gurypsl. ['omoterus. [lonobue
¢uryp.

% ODJIEeMEHTBI JOTUKHU

Onpenenenne. AKcuoM U Teopembl. [okazarenbcTBo. Jloka3aTeabCcTBO OT MPOTHUBHOTO.
Teopema, oOpatHas panHOW. 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 3apoaunacs uies KoopJauHar.

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

Konuuecmeo konmponvhoix pabom

7 kiacc-6 & kimacc-7 9 kiacc-6

OCHOBHBIE TEXHOJOTUH

C OCJIBIO obecneueHust 3(1)(1)6KTI/IBHOCTI/I U PE3yJIbTAaTUBHOCTU yqe6H0r0 mnmponoecca
HCIIOJIB3YIOTCA Pa3JIMYHBbIC TCXHOJIOTHN O6yLI6HI/I$I.

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

COXpPaHCHUC (I)I/I3I/I‘-ICCKOI‘0, MCUXUYCCKOTO U HPABCTBCHHOI'O 3I0POBbA KaKJA0I'0 YUCHHKA.

Ha YPOKax HUCIOJIB3YIOTCA 3JIEMCHTBI CJICAYIOIIUX TEXHOJIOTHIA;



Npo6nemHoe 06yuyeHue
Coznmanue B yaeOHOM JIEATEIILHOCTH MPOOJIEMHBIX CUTYAIIUH U OPTaHU3aIHs AKTHBHON
CaMOCTOSITEIIbHOM EATEIPHOCTH YUALTUXCS M0 UX Pa3pPEIICHHIO, B PE3YJIbTATE YEro MPOUCXOIUT
TBOPYECKOE OBJIAJICHUE 3HAHUSIMH, YMEHUSMH, HABBIKAMU, PA3BUBAIOTCSI MBICITUTEIHHBIC
CocoOHOCTH.
NHauBuayaIbHO -pa3BUBaIOIIEe00yYeHHE
3HAKOMCTBO C HOBBIMH METOJIAMU MBICIUTEILHON JCATEILHOCTH TPU PEIICHUU
TBOPYECKUX 3a/IaHUN C YePTESIKAMH, TEXHOJIOTHISCKUMHU KapTaMH B WHIAUBHUIYAJILHOM TTOPSIJIKE
PaznoypoBHeBoe 00yueHmne
Y yudTens TMOSBISETCS BO3MOXKHOCTh IOMOTaTh ciaaboMy,  yIelATh BHUMaHUE
CIWUIBHOMY, PEaM3yeTCsl IKEJIAHWE CHIIBHBIX YYalluXcs OBICTpee W TIIyOXKe MPOJBHTaTHCS B
obOpazoBanuu. CwIbHBIC YYaIIHeCs YTBEPKIAIOTCS B CBOMX CIIOCOOHOCTAX, Cladble MOJIydaroT
BO3MOYHOCTh HCIBITBIBATh YUEOHBIM yCIIEX, ITOBBIMIACTCS YPOBEHb MOTHBAIMHM YUCHUS.
TexHoJIOrMs POEKTHOr0 00y4eHH s
YuuTens OpraHu3yer y4eOHO-II03HABATEIbHYI0, UCCIICIOBATEILCKYIO, TBOPUCCKYIO WIIH
UTPOBYIO JIeATEIBHOCTh OOYYaIOUIUXCs, KOTOpPbIE OBJIA/JEBAIOT HAaBBIKAMU CaMOCTOSITEIHHOTO
MorcKa, oOpabOTKM M aHaM3a HY)XHOW HWHGOPMAIMM I PEHIeHUs KaKOW-Irb0 MmpoOIeMbl,
3HAYUMOM U1 y4aCTHUKOB IIPOEKTA.
PaGota ¢ wucnonp3oBaHHMEM JTOW TEXHOJOTMM  JTa€T BO3MOXKHOCTH pPa3BUBATh
WHIUBUAYyaJIbHbIE TBOpPYECKHE CIIOCOOHOCTH YydYalluxcsi, Oojiee OCO3HAHHO MOAXOIUTH K

HpO(bGCCI/IOHaJ'II)HOMy u COHAJIBHOMY CaMOOITPCACIICHHIO.

TexHoJI0rHs NCNO/IB30BAHUS B 00Y4eHUH UTPOBBIX METOJ0B: POJIEBbIX, 1eJ10BbIX U
APYTUX BH/I0B 00YYAIOLIUX UI'P
Pacmupenue kpyrosopa, pa3BuTHe IO3HABATENbHOM JEeSITEIbHOCTH, (OPMHUPOBAHNE
OIpE/ICIEHHBIX YMEHUHN 1 HAaBBIKOB, HEOOXOIUMBIX B IIPAKTUYECKOMN 1EATEIbHOCTH, Pa3BUTHE
o0m1ey4eOHbIX YMEHUN U HABBIKOB.
TecToBbIE TEXHOTOTHHU
OneHka ypoBHsI OOy4EHHOCTH MO KOHKPETHOH TeMe, MO3BOJISAIONIAs PEalTbHO OILCHUTh
TOTOBHOCTh OOy4aroIUXcs K HTOTOBOMY KOHTPOJIIO, YCTAHOBJIEHHE KOJHMYECTBEHHBIX H
Ka4eCTBEHHBIX WHAUBHIYyaIbHbIX Pa3IUunil.
OOy4enue B COTPYIHHYECTBE (komaH/HAasA, rpyninoBas padora)
CoTpyIHMUYECTBO TPAKTYETCs KaK Ujes COBMECTHOM pa3BHBAIOIICH JEATEIEHOCTH B3POCIBIX U
nereil. CyTh MHAMBUIYATBHOTO IMOJX0/Ja B TOM, YTOOBI UATH HE OT Y4eOHOTO MpeaMera, a OT
peOeHKa K mpeaMeTy, UATH OT T€X BO3MOXKHOCTEH, KOTOPBIMH pacrosaraetT peoeHOK, IPUMEHSTh

IICUXOJIOTO-IIEAAIOTHYCCKUEC AUArHOCTHUKHM JIMYHOCTH. O6Y‘-I3.IOH_II/IGCSI U Y4YUTCJIb 3dHUMAKOTCA



COBMECTHOH AeATeNbHOCThI0. D(PPEeKTUBHOCTh 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 HyxHoi uHpopmanuu B MHTepHeT. IlpuMeHeHue mMoJy4eHHBIX

3HaHUHI B IIPaKTUYECKOU NEeATEIIbHOCTH.

3n0poBne cOeperalomme TE€XHOJOT UM

Hcnonb3oBaHue NaHHBIX TEXHOJOTUHN MMO3BOJISIOT PABHOMEPHO BO BpEMsl YpOKa paclpesensiTh
pa3iauyuHble BHUABI 33/laHUN, 4YEpeloBaTh MBICIUTEIbHYIO JESITENBbHOCTh C (DU3MHHYTKaMH,
OTIPEENATh BPEMsI MOJIa4M CJIOXKHOIO y4eOHOro MaTepuala, BBIJIENSITh BpeMsl Ha IPOBEICHHE
CaMOCTOSITENIbHBIX PaboT, HopMaTUBHO NMpUMeHTh TCO.

Ocnoenvle munul yue6ublx 3anamuil:

o YPOK M3Y4EHHsI HOBOTO Y4EOHOTO MaTepraa;

° YPOK 3aKpEIJICHUs] 1 TPUMEHEHUS 3HAHU;

. YpOK 0000II1a0IIero MOBTOPEHUS M CUCTEMATU3alUK 3HAHUH;
. YPOK KOHTPOJIS 3HAHUU U YMEHHIA.

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

Ha ypoxax ucnosb3ytorcst Takue GopMbl 3aHATHH Kak:

L4 IMPAKTUYCCKUC 3aHATUA,
L4 TPECHUHT;
L4 KOHCYJIbTAllUsL;

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

Ypok-nexkyua. IlpennonararoTcsi COBMECTHBIE YCWIIMSL YUMTENS W YYEHUKOB JUIS
pemieHus oOmieil mpoOneMHON ToO3HaBaTenbHOW 3amaun. Ha TakoMm ypoke WMCMOAb3yeTcaA

JIEMOHCTPAIIMOHHBIM MaTepuan Ha KOMIIBIOTEpE, pa3paOOTaHHBIM yduTelIeM WM YUYEHUKaAMU,
MYJIbTUMEIUITHBIE TTPOAYKTHI.

Ypox-npakmukym. Ha ypoke yuammecs pa®OTarOT HajJ pa3IUYHBIMU 3aJaHUSIMH B
3aBUCHUMOCTH OT CBO€H MOJATrOTOBIEHHOCTH. Buabl paboT MOTYT OBITH CaMbIMHU pPa3HBIMU:
MUCbMEHHBIE MCCIEIOBAHMS, PEIICHUE pa3IMYHBIX 3a7ad,  [PAKTUYECKOe MPUMEHEHUE

Pa3jiIMiIHbIX METOAOB PCHICHUA 3a/ady. KOMHLIOTep Ha TaKUX YpOKaxX HCIHOJBb3YCTCA KakK
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JIEKTPOHHBIA KaJIbKYJIATOP, TPEHAXXEP YCTHOTO CUETa, BUPTyallbHas J1aOOpaTOpusi, UCTOUYHHK
CTIpaBOYHON MH(POPMAITUH.

Ypok-uccneoosanue. Ha  ypokeydammecss — pemialoT — OpoOJeMHYIO — 3amady
HCCIIEIOBATENICKOIO XapaKTepa aHAIUTUYECKUM 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 00s13aTEJIbHOM U BO3MOXKHOW MOAroTOBKE. JI1000H ydamuiicss MOXKET HCIOIb30BaTh
KOMITBIOTEPHYIO HH(OPMAIIMOHHYIO 0a3y 110 METOJjaM PEeLIeHHs] pa3IMYHbIX 33/ad.

Ypok-mecm. TectupoBanue NPOBOAUTCS C IEJIBIO JUATHOCTUKH TIPOOETOB 3HAHWU,
KOHTPOJISl YpPOBHS OOYYEHHOCTH Yy4alluXcs, TPEHUPOBKU TEXHUKE TECTUPOBaHUS. TecThl
MpeyiaraloTcs Kak B MEYaTHOM TaK U B KOMIIbIOTEpHOM BapuaHTte. [IprueM B KOMIBbIOTEPHOM
BapHaHTE 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. llpennaratorcst pasHble BHJIBI CaMOCTOSITEIBHBIX
paboT: IBYXypOBHEBas — YPOBEHb 00S3aTEbHOW MOATOTOBKH - «3», YPOBEHb BO3MOXKHOM
MOJTOTOBKH - «4» B «5»; OOJBIION CIMCOK 3aJaHUN Pa3HOTO YPOBHS, U3 KOTOPOTO YYaIIHCs
pelIaeT ux Mo cBOeMy BbIOOpY. 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 -§- KoumnyecTBo
S = Conep:xanue y4eOHOT0 YacoB XapakTepucTHKA OCHOBHBIX BU/IOB AeSITEJIbHOCTH YYeHUKA
é - Marepuajia (Ha ypoBHe y4eOHBbIX JelicTBHIA)
£
I
I'nasa 1 20
HartypaabHble unciia
1 Psn HatypaneHbIX yncen 2 Onucvleams CBOMCTBA HATYpaIbHOTO psifa. UNTaTh U 3alIMChIBATh HATypalbHbIE YHCA,
2 ndps1, 3 CpPaBHUBATh U YIOPSIOYUBATH UX.
JlecaTHaHas 3a1IHCh Pacnosznasams Ha yepTexax, puCyHKax, B OKPYXAIOIIEM MHPE OTPE3OK, NPAMYIO, 11y,
HATYPANBHBIX THCET IJI0CKOCTh. [IpUBOIUTE IpUMEpPBI MOAETIEN ITUX (bnryp.u
H3mepams nnunbl 0Tpe3koB. CTPOUTH OTPE3KU 33JaHHOM JUIHHBL. PemaTe 3a1aumn Ha
OTPGSOK 4 HAaXOXJICHUE JJIMH OTPE3KOB. BhIpakaTh OJTHU €IUHHUIILI JJIMH Yepe3 Jpyrue. [IpuBoaUTH
4 TT1OCKOCTD. pUMepHI IPUOOPOB CO MIKATAMH.
Tpsimast. JTyu Cmpoumsb Ha KOOPAUHATHOM JIy4€ TOUKY C 3a/IaHHOW KOOPANHATOM, ONPEENATh KOOPAUHATY
TOYKHU
5 [kana. 3
Koopaunathsiii my4
6 CpaBHEHHE HaTypaIbHBIX 3
qucen
[ToBTOpEHUE N 1
CHUCTEeMaTU3aLUs
y4eOHOTO MaTepuana




o -§- KoimmuectBo
S & | Conep:xanue yuedHoro 4acoB XapakTepucTHKa OCHOBHBIX BH/I0B [1eSITeJIbHOCTH YYeHHKA
é S MarepuaJjia (Ha ypoBHe y4eOHBIX JAelicTBHIi)
2
I
KontponbHas 1
paborta Ne 1
I'naga 2
CioxeHue U BbIYUTAHHE 33
HATYPaJbHBIX YHCeJ
7 Crnoxenue HaTypaJIbHBIX 4 Dopmynuposams CBOWCTBA CIIOKEHUS U BBIUUTAHUS HATYpaJIbHBIX YHCEN, 3alHChIBATh 3TU
yucen. CBolcTBa cBoiicTBa B Bujae opmyi. IIpuBouTh mpuMepsl YUCIOBBIX U OYKBEHHBIX BhIpAXKEHUH, (OPMYII.
CIIOXKEHMS CocTaBisATh YMCIOBBIE U OYKBEHHBIE BBIPAKEHHSI 10 YCIOBHIO
8 BEIMTAHNE HATYPAILHEX 5 3ajaud. Pemath ypaBHEHHS Ha OCHOBaHWH 3aBUCHUMOCTEN MEXKy KOMIIOHEHTaMHU z[eﬁCTBILIfI
qmcer CJIOKEHMSI M BBIYMTAHHUsA. Pemars TEKCTOBBIE 3aJa4 ¢ TIOMOILIBIO COCTABIICHUS yPaBHEHUM.
Pacnosnasams Ha yepTexax U pUCyHKaXx yIyibl, MHOTOYTOJIbBHUKH, B YACTHOCTH TPEYrOJIbHUKH,
9 Yucnoseie 1 OyKBEHHBIE 3 NpsIMOYTOJIbHUKHU. Pacro3HaBaTh B OKpyKarolieM MUPE MOJICIIH dTUX QUTYD.
BbIpaxkeHUsT. POpMyIIbI C noMouipo TpaHCHOPTHUPA U3MEPSTH IPaJyCHbIE MEPHI YIJIOB, CTPOUTH YIJIBI 3aIaHHOM
Komrposnbhas pabora Ne 2 1 I'paZyCHON Mephl, CTPOUTh OUCCEKTpHCY JaHHOTO yria. KnaccuduuupoBaTs yribl.
KnaccuunupoBars TpeyrojabHUKH 110 KOJIMYECTBY PaBHBIX CTOPOH U 110 BUJIaM UX YIJIOB.
10 | Ypasnenne 3 OnuceiBaTh CBOMCTBA NPSAMOYIOJIbHUKA.
11 | Yromn OGo3HaUYEHHE YIIOB 2 Haxooums ¢ nomonibio GopMys nepuMeTpsl IpSIMOYToJIbHUKA U KBajpara. Pemars 3amaun Ha
HaXO0XJIEHUE NIEPUMETPOB MIPSIMOYTOJIbHUKA U KBaJpaTa, IpaJyCHOM MEpBI yIJIOB.
12 | Bunet yrios. Msmepenue 5 Cmpoump TOTHYECKYIO LEMOYKY PACCYXKIEHUH, COMIOCTABIIATH TOJTYYEHHBIH PE3yIIbTAT C
yrios YCIIOBUEM 3aJauH.
13 MHOFOYTOJ'IBHI/IKI/I. 2 Pacnosznasamo Q)Hrypbl, HNMCIOIMUE OCh CUMMETPHUH
PaBHbIe hurypsl
14 | TpeyroJapHUK U €r0 BUAbI 3
15 | [IpAsMOYroabpHUK. 3
Ocb cuMMeTpurpUrypbl




o -§- KoimmuectBo
S o Coaep:kanue yueOHOTo 4acoB XapakTepucTUKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH YUEHHKA
é % MarepuaJjia (Ha ypoBHe y4eOHBIX JAelicTBHIi)
=
|
[ToBTOpEHUE N 1
cUCTeMaTH3alus
y4eOHOTo MaTepHuala
KonTtponpraspadora Ne 3 1
I'naea 3
YMHOKEHHUE U eJIeHne 37
HATYPAJbHBIX YHCEJI
16 | YMHOXeHHeE. 4 Dopmynuposams CBOWCTBA YMHOKEHUS U JI€JICHUSI HATypaIbHbIX YUCEIN, 3aIIUChIBATh ATH
[TepemecTurenbHOE cBoOlicTBa B BUE Gopmyi. PemaTe ypaBHEHNSI HA OCHOBAaHHH 3aBUCHMOCTEH MEXKITY
CBOMCTBO YMHOXEHHUS KOMITOHEHTaMH apu(PMETHIECKUX JCHCTBUMN.
17 | Coueratensmoe u 3 Haxooums octatok npu JeeHUd HaTypalbHbIX yucel. [1o 3a1aHHOMY OCHOBaHUIO U
P mm— MIOKA3aTeNI0 CTENIEHU HAaXOUTh 3HAYEHUE CTEIIEHU YHCIIa.
CBOHCTBA 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 yucna 2 Haxooums 00BEMBI TPSIMOYTOJILHOTO Mapaielenurena u Kyoa ¢ moMousio Gopmyi.
KontpousHaspa6ota Ne 4 1 Beipaxxate 01HM eIMHULIEI 00BEMa Yepes Jpyrue.
Pewams xoMOMHATOPHBIE 337]a4U C TIOMOIIBIO TTepedopa BapHaHTOB
21 | [Inomane. [1nomane 4
MPSIMOYTOJIbHUKA
22 | IlpsMoyroapHbIi 3
napajieJenumne/.
[Tupamuna
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o -g- KoaudecTBoO
2 - Coaep:xkaHue y4eOHOT0 YaCORB XapakTepucTHKA OCHOBHBIX BH/IOB J1eSITEJIbHOCTH YYeHHKA
é % MaTepuaJa (Ha ypoBHe y4eOHBIX jelicTBHIl)
=
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23 | O0OBEM NPSAMOYTrOJIBLHOTO 4
napajuiesienumne/ia

24 | KomOuHaTopHbIe 3a/1a41 3
[ToBTOpEHuE 1 2
CHCTEMATH3aIIH
yueOHOT0 MaTepHuala
KonTtponbHaaspadorta Ne 5 1

I'nasa 4
18
OO0bIKHOBEHHbIE IPOOH

25 ITousaTtue 0OLIKHOBEHHOM 5 Pacnosznasames 0OBIKHOBEHHYIO IPOOb, MPAaBUIILHBIC M HETPABWIIBHBIC POOH, CMEIIIAHHbBIC
Ipoou qucIia.

26 TIpaBuIbHbIC 1 3 YwuTaTh ¥ 3a1IMChIBaTH OOBIKHOBEHHBIC APOOH, CMelIaHHbIe Yrciia. CpaBHUBATh OOBIKHOBEHHBIC
HEPABHIIbEBIE APOGH IpoOu ¢ paBHBIMH 3HaMeHaTesIMH. CKJIaJbIBaTh U BBIYUTATh OOBIKHOBEHHBIC JPOOU C paBHBIMH
Cpaprenme npoGeit ’ 3HaMmeHaresiMu. [IpeoOpa3oBbIBaTh HEMPABIIBHYIO IPOOb B CMEIIAHHOE YUCII0, CMEIIaHHOE

YHCIIO B HEMPABUIIBHYIO JP00b. YMETh 3allMChIBATh PE3YIbTAT JIEIICHUS IBYX HATYpaIbHbIX

27 Clio’)xeHue U BbIYUTAHUE 2 4rices B BUJIE OOBIKHOBEHHOH APOOH
npo0eit ¢ 0TMHAKOBBIMHU
3HaMEHATEIAMHA

28 | HdpoOu u nenenue 1
HaTypaJIbHBIX YHCEI

29 CMelnranHbIe YHCIa 5
[ToBTOpEHUE N 1
CHCTEMATHU3AIIH
y4eOHOTO MaTepuana
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S 2 Conepxanue yueOHOT 0 4acoB XapakTepucTUKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH YUEHHKA
é S MarepuaJjia (Ha ypoBHe y4eOHBIX JAelicTBHIi)
=
=
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KonTtponsHaspadora Ne 6 1
I'nasa 5 48
JecsaiTHuHbBIE APOOH
30 | IlpeacraBnenue 4 Pacnosznasams, autath U 3aNUCHIBATH J€CATHYHBIE ApoOH. Ha3piBaTh pa3psapl JECATUIHBIX
0 JIECATUYHBIX IPOOSX 3HAKOB B 3aMMCH JCCATUIHBIX IpoOeit. CpaBHUBATH JeCATUUHBIE TpoOu. OKpPYTisiTh
€CATUYHBIC TPOOH U HATypaJbHbIE YK CIIa. BBITTOTHITE TIPUKUIK
31 CpaBHEHHENECATUUHBIX 3 o Ap \,yp p N AKY
poGeii pe3yabTaTOB BEIYHMCICHUNA. BBITTOTHATE apudMeTndecKre IeHCTBUS Ha/l JECATUIHBIMHU
JIPOOSMH.
32 OxkpyriieHne qucest. 3 Haxooumuw cpennee apudmeTnyecKoe HeCKOIbKUX yucen. [I[puBoauTs mpuMephl CpeTHUX
HpI/IKI/IIIKI/I 3HAUCHUI BEIMUNHBI. Pa3bICcHATD, YTO TaKOe «OIUH IPOLICHT. HpeILCTaBJIHTL IIPOLICHTHI B BUJE
33 | Coskene 1 BEIYHTAHIE 6 JECSITUUHBIX Apo0el U AecaTuyHble ApoOu B BUJE MPOLEHTOB. HaXxoauTh MPOLEHT OT Yncia u
JIECATHUHBIX P0G YUCJIO MO €ro MPOLEHTaM
KonTtponsHaspadora Ne 7 1
34 VYMHOXEHHUEIECATUIHBIX 7
npooei
35 | JlenenuenecaTUUHbBIX 9
npooOei
KonTtponrHast padota Ne 8 1
36 | Cpennee 3
apupMeTHYeCcKOoe.
Cpennee 3HaueHue
BEJINYMHBI
37 | Ilpouentsl. Haxoxaenue 4
MPOLIEHTOB OT YHUCJIA
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o -g- KounuecTBo
S & | Conep:xanue yuedHoro 4acoB XapakTepucTHKA OCHOBHBIX BH/IOB J1eSITEJIbHOCTH YYeHHKA
é S MarepuaJjia (Ha ypoBHe y4eOHBIX JAelicTBHIi)
=
=
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38 | HaxoxaeHue gucina 1o 4
€ro IpoleHTaM
[ToBTOpEHUE 1 2
CUCTEMaTH3AITUS
yueOHOTo Marepuaa
KonTtponsHaspadora 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.
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S 2 Conepxanue yueOHOT0o KoaunyectB XapakTepucTHKA OCHOBHBIX BHIOB J1eSITeIbHOCTH YUEHHKA
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 [Ipusnaku 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
uHa3 MHOKHUTEIIH
4 [IpocThie U cocTaBHBIC 2
qyucia
5 HauGonpmmiioOmmit 3
JICIUTEIb
6 Haumenbieeo0Omee 3
KpaTHOE
KonTponsHaspaboTa Ne 1 1
I'naea 2
38
OO0ObIKHOBEHHBIE IPOOH
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S 2 Conepxanue yueOHOT0o KoanuectB XapakTepucTHKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH YYeHHKA
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 IIpuBenenne npobeit K 4 BuInoanaTs apudMeTHUecKre IeHCTBUS Hall OOBIKHOBEHHBIMU IPOOSIMHU.
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 CroxeHue u BBIYUTAaHUE 5 Apodn
npoOei
KonTtponsHaspadora Ne 2
11 YMHOXeHue apooeit 5
12 Haxosxnenue npobu ot 3
qucna
Kontponbraspadora Ne 3 1
13 B3aumHo o6paTHbIe uncna 1
14 Jlenenne npobeit 5
15 Haxoxxnenue uncna mo 3
3HA4YEHUIO ero poou
16 [IpeoOpazoBanue 1
OOBIKHOBEHHBIX po0Oeii B
JECSITUYHBIC
17 beckoneunsie 1
MEPUOANYECKHE IECATUUHbIE
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S o Coaep:xkanue yueOHOTo KonuuyectB XapakTepucTHKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH YYeHHKA
é % MarepuaJjia 0 4acoB (Ha ypoBHe y4eOHBIX JAelicTBHIi)
=
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npobu
18 JlecsiTuuHO€ MPUOIMKEHNE 2
0OBIKHOBEHHOH Jpodu
KonTtponsHaspabora Ne 4 1
I'nasa 3 28
OTHOIIEHNUS M PONOPIUU
19 OTtHo1meHus 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 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 pa3BEpTKU MUIUHAPA U
KoHyca. Ha3piBaTh mpubnmxEHHOE 3HaueHne yncia. HaxoauTh ¢ TOMOIIbI0 GopMyI JUTHHY
26 Humnap, Konyc, map 1 OKPYXKHOCTH, ILIOIIAJb Kpyra
27 Jlnarpammsl 3
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S = Coaep:xkanue yueOHOTo KonuuyectB XapakTepucTHKa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH YUCHHKA
é % MarepuaJjia 0 4acoB (Ha ypoBHe y4eOHBIX JAelicTBHIi)
=
|
28 Cny4gaitHbie COOBITHS. 3
BeposTHOCTE CitydaitHOTO
COOBITHSA
KonTponsHasipabora Ne 6 1
I'nasa 4
PanuonanbHblie unciaa 72
M JelicTBHS HAX HUMH
29 [TonoxwurenpHbIE 2 IIpusooums ipuMEpPbI UCTIONB30BAHUS TOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCEIL.
U OTPHULIATENIBHBIE YHCIIA @opMyIUpPOBaTh ONIPEACIICHNE KOOPAUHATHON MPsIMO. CTPOUTh HAKOOPIUHATHOUN MPSIMOM
TOYKY C 3aJaHHOW KOOPAMHATON, ONIPEEIATh KOOPANHATY TOUKH.
30 Koopaunartnas npsimas 3 y A P » ofpeat P y
Xapaxmepuzoeams MHOKECTBO 1ENbIX yncen. OObSICHITH MOHATHE MHOKECTBA
31 Llensie yncna. 2 paurOHAIBHBIX YUCEIL.
PanmonanbHele drcna Dopmynuposams onpeneneHne Moayisa yucia. Haxonutes Monyis yncia.
32 Moyt uncia 3 Cpasnueamsb paulOHAIbHBIE YUCIIA. BBIHOJII:I’HTI) apupmMeTnyeckue AEACTBUS Hall
palroHaIbHBIMU YHCIAMH. 3alMChIBATh CBOMCTBA apU(PMETUUECKHX JACUCTBUN HAT
33 CpaBHenue yncen 4 palroHanbHBIMU YKcIamMu B Buae hopmyin. HazeiBath ko3 duiineHT 6yKkBeHHOTO
KonTponbsHaspadboTa Ne 7 1 BBIDAKCHHUA.
Ilpumensmsb CBOMCTBA IPU PELICHUHU YpaBHEHUN. PeliaTh TEKCTOBBIE 3a/1a4 C TOMOLIBIO
34 CrnosxeHne pallnoOHaIBHBIX 4 ypaBHEHHIA.
Hueent Pacnosnaséame Ha 4epTEKaX ¥ PUCYHKAX MEPIECHANKYIIAPHbIE U TAPAJIIEBHBIE PSIMBIE,
35 CBOIiCTBA CIIOKEHUS 2 (GUrypsl, UMEIOIINE OCh CHMMETPUH, LIEHTP CUMMETPHH. YKa3bIBaTh B OKPY)KAIOIIEM MUpE
PaIMOHANBHEIX YHCEN Mojenu 3tux puryp. DopmynupoBaTh ONpeeIeHne MePHeHINKYISIPHBIX TPIMbBIX U
napajuieabHbIX IPSAMbIX. CTPOUTH C HOMOUIBIO YTOJbHUKA NEPICHAUKYIISIPHBIC MPSMbIE U
36 Brruntanue panroHaIBHBIX 5 P p p r p Yp p
napajujieiabHble MpsMbIE.
qucel
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é S MarepuaJjia 0 4acoB (Ha ypoBHe y4eOHBIX JAelicTBHIi)
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I
KontponpHaspadora Ne 8 Ob6vscHAmMb 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 3aBUCHMOCTEH MEX Iy BETUINHAMHE (PAaCCTOSTHUE, BPEMSI,
38 CBoiicTBa yMHOKEHUS 3 TeMIeparypa H T. I1.)
paMoHATFHBIX YHCET
39 Koaddunument. 5
PacnpenenurensHoe
CBOMCTBO YMHOXEHHUS
40 Jlenenue paliiOHAIbHBIX 4
qucel
KonTtponpHaspadora Ne 9
41 PewrenneypaBuenuii 5
42 Pemienue 3aga4 ¢ moMoIp0 6
YpaBHEHUI
Kontponsnaspabora Ne 10 1
43 IlepnenukynspHeie 3
MpsIMBIE
44 OceBas u LIeHTpabHas 3
CUMMETPHUHU
45 [TapannensHble npsMble
46 KoopaunaTtHas miockocTb 4
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é % MarepuaJjia 0 4acoB (Ha ypoBHe y4eOHBIX JAelicTBHIi)
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47 I'padpuku 3
KonTpoasnasipabora Ne 11 1
IloBTOpEHUE
U cUCTeMaTH3auus 15
y4eOHOro MaTepuasa
YpaxHeHus 14
JUIA IOBTOPEHUS Kypca
6 Kiacca
KoHTposnbHanapaboTa Ne 12 1
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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
€ OJIHOI1 mepeMeHHOoi
1 Beenenue B anredpy 3 Pacnoznasame uncnoBble BRIpayKEHUS W BEIPAXKEHUS C TIEPEMEHHBIMH, TMHEHHBIC YPaBHEHMSL.
N N [IpuBOIUTH IPIMEPHI BBIPAKEHUN C TIEPEMEHHBIMY, JIMHEHHBIX ypaBHEeHUH. COCTaBIATh
2 JIuneitHOE ypaBHEHHE C OTHOMI 5 .
eDEMCHHOM BBIp@XEHHE C ITEPEMEHHBIMU M0 YCIOBHIO 33/1a4l. BEIMONMHSTE peoOpa3oBaHus BEIPAKEHHN:
p MIPUBOINTH MOJOOHBIE CllaraeMble, paCKphIBaTh CKOOKH. HaxoquTh 3HaUeHHE BBIPaKEHHUS C
3 Pemenne 3agad ¢ moMounispro 5 TIepeMeHHBIMH TTPH 3aJaHHBIX 3HAUSHHSX mepeMeHHbIX. KimaccnduimpoBaTs anredpanieckne
YpaBHEHUI BbIpakeHns. OTICHIBATH IIETbIE BRIPAKEHUSI.
Tosropenne 1 Dopmynuposams ONpeneneHe TNHEWHOTO ypaBHEHUs. PemaTs TnHeliHOe ypaBHEHUE B 001IeM
1 CHCTEeMATH3ALI Buje. UHTepnpeTHpoBaTh ypaBHEHNE KaK MAaTEMATHYECKYIO MOJIENb PEaTbHOW CUTYaIlHH.
OnuceiBaTh CXEMY pelIeHHs TEKCTOBOH 3a]auu, IIPUMEHATD e€ [T PelIeHns 3a/1a4
y4e0HOr0 MaTepHraa
KonTponsnas padora Ne 1 1
I'naea 2 52
Lesble BhIpakeHUus
4 ToxnaecTBEHHO paBHbBIE 2 Dopmynuposamy:
BhIpaKeHMs. ToxaecTBa onpedenenus: TOKIECTBEHHO PABHBIX BRIPAXKEHUH, TOXKAECTBA, CTENIEHH C HATYPAIbHBIM
MoKa3aTeNeM, OIHOYJIeHa, CTAaHAaPTHOTO BH/Ia OJJHOWIEHa, KO (DUITMEeHTa OTHOWICHA, CTEIeHH
5 Crenenb ¢ HaTypaJIbHBIM 3 A ’ sap s1a ol > KOO A ’
OJTHOWIEHA, MHOTO4JICHA, CTEIIEHW MHOTOWJIECHA;
MoKa3aTeseM y
c6oticmea: CTENEHN C HaTypaJIbHbIM ITOKa3aTeNeM, 3HaKa CTEICHH;
6 CBoJICTBa CTENEHH C 3 npasuna: 10Ka3aTeabCTBA TOXKIECTB, YMHOXKEHUSI OJHOUIEHA HA MHOTOWIEH, YMHOKEHUS
HaTypaJbHBIM IIOKa3aTeNeM
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s ya
COB
7 OaHOWIEHBI 2 MHOTO4JIEHOB.
3 MHOOWICHEL 1 Jlokazbieams CBOWCTBA CTEMEHU C HATYpaJbHBIM MOKa3aTeneM. 3alnchiBaTh U I0Ka3bIBaTh
(hOpMyIIBL: TPOU3BEICHHSI CyMMBI ¥ Pa3HOCTH JIBYX BBIPQKEHHI, pAa3HOCTH KBaJPaTOB JIBYX
9 CrnoxxeHvie U BBIYUTAHHE 3 BBIp@XEHNH, KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH ABYX BBIPAKEHHH, CYMMBI KyOOB U
MHOTO4JICHOB 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
MHOTO4JIeH CTaHJAPTHOM BHUJIE, OIIPENEISATh CTEeHb MHOrouwieHa. [IpeoOpa3oBbIBaTh IPOU3BEIECHHUE
OJHOYJICHAa U MHOTOYJIEHA; CYMMBI, pa3HOCTH, IIPOU3BEACHUS IByX MHOTOWIECHOB B MHOTOWIEH.
11 YMHOXEHHE MHOTOWJICHA 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 Pa3noxenue MHOTO4JICHOB Ha 3 MIPUMEHEHNEM HECKOIBKHUX CIIoc000B. Mcronp30BaTh yKa3aHHbIe TpeoOpa3oBaHMs B MIPOIECCEe
MHOXHTENHU. BeiHeceHne pelieHns ypaBHeHHH, TOKa3aTelIbCTBA YTBEPIKICHUH, PEIIEHUS TeKCTOBBIX 3a7a4
00I1IEro MHOXKHTEINSA 32 CKOOKH
13 PasnoxeHne MHOrO4IEHOB Ha 3
MHOXUTENU. MeTon
IPYIITUPOBKH
KonTponsnaspabdora Ne 3 1
14 [IpousBenennie pazHOCTH U 3
CYMMBI JIByX BBIPaKEHUH
15 PaznocTh kBagpaTOB ABYX 2
BBIPAXKEHUH
16 KBagpat cymMs! 1 kBagpat 4

Pa3HOCTH ABYX BLIpa)KeHI/Iﬁ
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=
=S ya
COB
17 [IpeobpazoBanue MHOTOUJICHA 3
B KBaJ[paT CyMMBI HJIH
Pa3HOCTH JABYX BBIPAKECHUI
Kontponbhas padora Ne 4 1
18 CyMMa ¥ pa3HOCTh KyOOB JIBYX 2
BBIpAKEHUM
19 IIpuMeHenue pa3nuuHbIX 4
CIIOCOOOB Pa3IOKCHHS
MHOTO4JI€HA Ha MHOXUTEIU
[ToBTOpeHue 2
U CHCTeMaTH3alHs
y4e0HOr0 MaTepHraa
Kontponsaas padora Ne 5 1
I'naea 3 12
DOYyHKUNHU
20 CBs3u MEXAY BEINYMHAMH. 2 IIpusooums puUMepbI 3aBUCUMOCTEN MEXAY BeMMYMHAMU. Paznuuath cpean 3aBUCUMOCTEH
OyHKIHS (yHKLIMOHATBHBIE 3aBUCUMOCTH.
Onucvieamononamus: 3aBUCUMON 1 HE3aBUCUMOH TIEPEMEHHBIX KIMH, apTyMEHTa KIUH;
21 CriocoOnl 3aanus QyHKIUN 2 p > ysxuH, aprym ymicu;
croco0bI 3a1anus GyHKurU. POpMyIHMpPOBATH OIPEAETIEHUS: 00JIaCTH ONpeneIeHus] QYHKIUH,
22 I'padux pyaxuun 2 oOacty 3HaYeHUH QyHKIHH, TpadrKka QYHKIUN, THHEWHON (QYHKINH, PIMON
o N HPONOPIOHAIBHOCTH.
23 Jluneitnas ¢pyHkuus, e 4 POTIopl
rpaduKa caoficTsa Buiuucname 3naueHre GyHKIUH 110 3aJaHHOMY 3HAa4eHUI0 aprymeHTa. CocTaBIIsATh TaOIHUILIbI
3HayeHull pyakuun. Ctpouts rpaguk QyHkunu, 3anannor Tadbmmuno. Ilo rpaduky Gpynkumy,
[ToBTOpenue 1 | sBnsromeiicss MOACIBIO PEATBHOTO MPOLIECCa, OMPENEISITh XapaKTEPUCTHUKH ITOTO TPOIIecca.

1 CuCTeMaTu3anus
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é 8 MaTepHaia TBO (Ha ypoBHe Y4eOHBIX el cTBH)
g 4a
COB
y4eOHOro Mareprana Crpoutb rpaduK JHHEHHOH QyHKIMK B IPAMON TPONOpIHOHaTbHOCTH. OMUCHIBATH CBOHCTBA
Kontponenaspadora Ne 6 1 oTuX Qymicuii
I'nasa 4
CucreMbl JMHEHHBIX 20
YPaBHEHMIA ¢ IByMA
NnepeMeHHbIMH
24 YpaBHEeHUA ¢ ABYMS 3
MIEpEMEHHBIMA IIpusooums npumepsl. ypaBHEHUS C BYMsI IEPEMEHHBIMHU; JINHEHHOI'O YPaBHEHUS C ABYMSI
o5 D —— 3 IIEpEMEHHBIMU; CUCTEMBI JBYX JINHEIMHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMY, peabHbIX
[epeMEHHBIME 1 ero TpaduK MIPOLIECCOB, I KOTOPBIX ypaBHEHME C IBYMS IIEPEMEHHBIMU MIIM CHCTEMa YPaBHEHUH C IByMs
NIEPEMEHHBIMU SIBIIAIOTCS. MATEMaTHYECKUMHU MOZEISIMU.
26 Cucremsbl ypaBHEHUI ¢ AByMs 3 Omnpenensite, SBISETCS JIU Iapa YUCEN PEIICHUEM JaHHOTO YPAaBHEHHUS C IByMs IIEpEeMEHHBIMH.
repeMeHHbIMU. | paduaeckuit Dopmyauposamy:
METOJl PEIIEHUS CUCTEMBI IBYX onpeoenenus: pelieHus] ypaBHEHHs ¢ AByMS IEPEMEHHBIMH; YTO 3HAYUT PELINTh YPAaBHEHHUE C
JIMHEWHBIX YPaBHEHUH C ABYMS JIBYMS IIEpEMEHHBIMY; Ipadiika ypaBHEHUS C ABYMSI IEPEMEHHBIMU; JIMHEWHOTO YPAaBHEHHUS C
IIepEMEHHBIMU IBYMS IIEPEMEHHBIMHU; PEIICHHUS CUCTEMBl yPaBHEHHUH ¢ ABYMsI IEpEMECHHBIMU;
27 P OlLICHIC CHCTOM THHCHHBIX 2 ceoticmea ypaBHGE{I/If/'I © ABYMS NIEPEMEHHBIMH. §
o Onucvieamy: cBOICTBa rpadyKa JMHEHHOT0 ypaBHEHHUS B 3aBUCUMOCTH OT 3HAUYCHUN
YpaBHEHUI METOIOM . .
e — 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
CJIOKEHUS JMHEHHBIX YPaBHEHUH C ABYMsI IEpEMEHHBIMH.
29 PellieHHe 32124 ¢ HOMOLIBIO 4 Pewams TekcToBBIE 3a71a41, B KOTOPBIX cucTeMa JBYX JIMHEWHBIX YpaBHEHU ¢ ABYMS
CHCTeM THHGHHEIX ypaBHEHHi NIEPEMEHHBIMU SIBIISIETCS MAaTEMAaTUYECKON MOJIENBIO PEANIBHOTO MPOLEcca, U HHTEPIIPETUPOBATh
pe3yabpTaT peleHus] CHCTEMBI
[ToBTOpeHue 1
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Hu cucremMaTtui3anus
y4eOHOr0 MaTepuana
Kontponenasipadora Ne 7 1
IloBTOpEHME M cUCTeMaTH3ALMS 3
y4eOHOro MaTepuasa
YupaxkHeHus Jisl TOBTOpEHUsI Kypea 7 2
KJacca
Hrorosasi KOHTpoOBEHAsIpadoTa 1
HUroro: 102
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I'nasa 1 44
PaunoHanbHbIe BhIpAKEHUSI
1 PanmonansHbIie 1po0H 2 Pacnosnasams 1ienple paioHaIbHBIC BEIPAKEHUS, IPOOHBIC
- . AI[MOHAJIbHbIE BBIPA)KEHUS, IPUBOAUTH IIPUMEPBI TAKUX BBIPAsKEHUH.
2 OCHOBHOE CBOICTBO palliOHATEHON APOOH 3 part p » IPHBOAL pHMep p
Dopmyauposamu:
3 CrnoxxeHue 1 BEIYMTAHHUE PALIMOHATIBHBIX APOOEH C onpeodeenus. paliOHATIBHOTO BRIPAKEHUS, TOIMTyCTUMBIX 3HAYSHUN
OJIMHAKOBBIMH 3HaMEHATEIIMH IIEpEMEHHOM, TOXKAECTBEHHO PABHBIX BBIPAXKEHUH, TOXKIECTBA,
N PaBHOCUJIBHBIX YPABHEHUMH, PAlIMOHAIBHOTO YPABHEHUS, CTEIIEHU C
4 CrnoxxeHne 1 BBIYUTaHHUE PAllMOHATIBHBIX Ap0oOei ¢ pa3HbIMU 6
HYJIEBBIM I10Ka3aTEeNIEM, CTEIIEHH C LEIbIM OTPULATEIbHBIM
3HaMEHaTEISIMU .
MOKa3aTesneM, CTAHJApTHOrO BUAA YKCia, 00paTHON
KonTponsnaspabdora Ne 1 MPOIOPLIMOHATIBHOCTY;
o c80ticmea: OCHOBHOE CBOMCTBO PallMOHAIEHON JPOOH, CBOMCTBA CTEIEHH
5 YMHOXKEHHE U JIeJIeHH e PAllMOHAIBHBIX APOOEH. 4
Bossesienne parioHaIbHOR ApOOH B CTEIICHB C IIeTBIM TTOKa3aTeNeM, YpaBHeHUH, PyHKIN Y = — ;
= n
6 ToxnecTBeHHBIEIPEOOPa30BAHUAPALIMOHATBHBIXBBIPAsKEHU N 7 ) .
npasuna: CIOKEHUs,, BBIMUTAHUS, YMHOXKCHUSI, IeTIeHus1 1poleii,
Kontponbnaspabora Ne 2 1 BO3BEIICHHS APOOH B CTEIIEHb; YCIOBHE PAaBEHCTBA APOOU HYIIIO.
Loxasvieams CBOMCTBA CTENIEHU C LIEIBIM ITOKa3aTEIEM.
7 PaBHOCHIIEHBIE ypaBHEHHS. 3 o 9 .
Onucvieams TpaduecKuii METO] peIIeHHs yPaBHEHUH ¢ OJJHOM
ParnmonansHble ypaBHEHUS o
nepeMeHHO}.
8 CrerneHb ¢ HeNbIM OTPULATENbHBIM TTOKa3aTeIeM 4 Ipumensms OCHOBHOE CBOMCTBO PallMOHATIBHOM JPOOH Uil COKPALEHUS
N u peoOpaszoBanus apodeii. [IpuBoauTh Mpodbu Kk HOBOMY (00IIEMY)
9 CBoiicTBa CTENEHH C LEeIbIM IIOKa3aTeeM
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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 Apoou.
Ilpumensims CBOMCTBA CTEIIEHU C LIEIBIM IT0OKA3aTEIEM IS
peoOpa3oBaHUs BEIPAKECHUH.
3anucvieamy arcia B CTaHAAPTHOM BHIE.

Bvinoansame noctpoenue U ureHue rpaduka QyHKIMH Y = —
n
I'nasa 2
KpagpaTHbie KOpHH. 25
JlelicTBUTEIbHbIE YHCJIA
2 .. .
11 Oyuknus Y = X u e€ rpaduk 3 Onucvieams: IOHATHE MHOXKECTBA, DJIEMEHTa MHOXKECTBA, CIIOCOOBI
N N 3aJaHHs] MHOXKECTB; MHOXKECTBO HATYpPaJIbHBIX YHCET, MHOXKECTBO LIEIbIX
12 KBanpaTtHbie kopHH. ApupMETHIECKIH KBapaTHBIN KOPEHb 3 N
Yy Cell, MHOXKECTBO PAL[MOHAIIBHBIX YUCEN, MHOKECTBO IEHCTBUTEIbHBIX
13 MHOXECTBOU €ro AIEMEHThI 2 YUCEIl U CBSI3U MEXIY 3THMH YHCIOBBIMU MHOXKECTBAMH; CBSI3b MEXKIY
OECKOHEYHBIMH IECATUYHBIMA JPOOSMHU U PaIliOHATHHBIMHA
14 ITommHuOMX)ecTBO. OnepanuiHal MHOXKECTBAMHA 2 A o patt ’
UPPALHOHATBHBIMUA YUCIAMH.
15 HucnoBbIEMHOKECTBA 2 Pacnosnasame paumoHanbHble U HppalMOHaIbHbIE yncia. [IpuBonuth
N MPUMEPBI PALIMOHATBHBIX YHCEN U UPPALIMOHATIBHBIX YHCE.
16 CaoiicTBaapru(h)MeTHIECKOr0 KBaAPATHOTO KOPHS 4 PUMEpBI pall pp ULI - .
3anucvigams ¢ TOMOIIBIO POPMYIT CBOMCTBA JIEHCTBUMN C
17 ToxnecTBeHHBIC TIPe0OPa30BaHUS BRIPAKEHHIA, 5 JIECTBUTEIBHBIMH YHCIIAMHU.

COJICpIKAIINX
KBaJIpaTHBIC KOPHH

Dopmyruposams.
onpeodenenus: KBaIpaTHOr0 KOPHS U3 Yhcia, apupMeTHIECKOr0
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18 DynKimsa Y = /X u e rpadux 3 KBaJ[PATHOTO KOPHS M3 YKCIIa, PABHBIX MHOXECTB, IOJIMHOKECTBA,
nepecedeHns MHOXKECTB, 00bEIMHEHUSI MHOXKECTB;
Kontponenaspabora Ne 4 1 ceoticmea: GyHKIMK Y = X°, apu)METHUECKOro KBaIPATHOrO 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 ypaBHeHus 1. CpaBHUBATh 3HAUYEHUS
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 KBagpaThsie ypaBHeHU:. PenieHne HEMOMHBIX KBaAPaTHBIX 3 Pacnosnasames v npuBOAUTH PUMEPHI KBAAPATHBIX YPABHEHUN
ypaBHEHUI Pa3NUYHBIX BUIOB (TIOJIHBIX, HEMIOJIHBIX, IPUBEAEHHBIX), KBAAPATHBIX
o TPEXUIICHOB.
20 ®opmMyna 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 KBanpaTtHeriiTpéxunen 3 KBaJPaTHOro 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 PanyonansHble ypaBHEHHS Kak MaTeMaTHYECKUE MOJIETTH 6 ceoticmeéa KBaJpaTHOTO TPEXUIIEHA;
peanbHBIX CUTYaLHA meopemy Buera 1 oOpaTHYyIO el Teopemy.
3anucvieams M 10Ka3bIBaTh (HOPMYITy KOpHEH KBaJIPaTHOTO YpaBHEHHSI.
KonTponbsHasipadbora Ne 6 1 A bop YLy 1KOp P yp
HccnenoBath KOMMYeCTBO KOPHEH KBAJAPATHOTO YPAaBHEHHS B
3aBHUCHMOCTH OT 3HAKa €ro AUCKPUMHUHAHTA.
Lokaszvieams meopemor: Buera (psiMyto 1 00paTHYIO), O Pa3I0KEHUN
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 CBOAATCS K KBaApaTHbIM. COCTaBIISITh KBaIpaTHbIC
YPaBHEHUS U yPaBHEHUS, CBOIIIUECS K KBAaIPATHBIM, SIBJISIOLINECS
MaTeMaTHUYeCKUMHU MOJEIISIMH PeaibHbIX CUTYyaLUi
IToBTOpEHHE
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 UucnoBbleHEPaBEHCTBA 3 Pacnosnasams 1 IpUBOJUTH IPUMEPHI YUCIIOBBIX HEPABEHCTB, HEPABEHCTB C IEPEMEHHBIMU,
N JIMHEWHBIX HEPABEHCTB C OHOW MEPEMEHHOM, IBOMHBIX HEPABEHCTB.
2 OcHoBHBIE CBOWCTBA 2 P A p e p
Dopmyauposamy:
YHCIIOBBIXHEPABEHCTB N .
onpeodenenus: CpaBHEHUS IBYX YHCEN, PELICHHs HEPaBEeHCTBA C OJHOM NEePEMEHHOM, PaBHOCHIIBHBIX
3 CrnoxxeHue 1 YMHO)KEHHE 3 HEPaBEHCTB, PEIIEHUs CUCTEMbI HEPABEHCTB C OHOM MepeMEeHHO, 00JacTH OmpeneneHus
YHCIIOBBIX HEPABEHCTB. BEIPaKECHUS;
OneHuBaHNUE 3HAUCHUS C80ticmea YMCIIOBBIX HEPABEHCTB, CJIOKEHUS N YMHOXKEHUS YMCIIOBBIX HEPABEHCTB
BBIPAKCHHUS Jloka3zvieams. CBOMCTBA YMCIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHUH W YMHOKEHUH YHCIOBBIX
HEpPaBEHCTB.
4 Hepasencraac 1 °p .
onEOHTIEpEMEHHOf Pewiams nuHeliHbIe HEPABEHCTBA. 3alMCHIBATh PELICHUS HEPABEHCTB M UX CHCTEM B BUJIE YUCIIOBBIX
MIPOMEXYTKOB, 00bEMHEHHMS], IEPECEUECHHUS YUCIOBBIX IPOMEKYTKOB. PelaTh cucteMy HepaBeHCTB
5 Pemenne HepaBEHCTB ¢ OTHOM 5 ¢ onHOH nepemMeHHOM. OLeHnBaTh 3HaYeHue BbIpakeHus. M300paxaTs Ha KOOPAWHATHOHN MIPSIMON
nepemMeHHoH. YmncnoBbie 3a/laHHbIe HEPAaBEHCTBAMH UYHCIIOBBIE POMEKYTKU
MIPOMEXYTKH
6 CucreMbl JIMHEWHBIX 5
HEPaBEHCTB C OAHOMN
epeMEeHHON
Kontponbhas padora Ne 1 1
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I'naea 2 38
Kpagpatuunas pyHkmms
7 [ToBTOpEHME U paCIIMPEHHE 3 Onucvieams noHATHE GYHKIIMK KaK MMPaBUiia, YCTAHABIMBAIOIICTO CBA3b MEXKY SJIEMEHTAMH JIBYX
CBeIIeHUH 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,
byukun y = Kf(X), ecnu ceolicmea KBaAPaTHIHON (HYHKITUH,
M3BecTeH rpaduk QyHKIIUU npasuaa MocTpoeHus rpadukoB GpyHKIHM ¢ moMoIIpo mpeobpaszoanumii Buaa f(x) — f(X)+a;
y =1f(x) fX) = fix + a); f(x) — ki(x).
Cmpoums Tpaduku GyHKIHH ¢ TOMOIIBIO peodpazoBanuii Buaa f(X) — f(x)+ a;
10 Kax moctpouts rpaduku 4 i
dynxumit y = f(x) + b f(X) — fix + a); (x) — Kkf(x).
Cmpoumsb TpaduK KBaAPaTHIHON kiuu. [To rpaduky kBagpaTuaHOn KIIUU OMUCHIBATH €€
ny = f(X + a), ecnu uzBecren D pad P (ymxn pacuicy kBazp ymxn
_ CBOMCTBA.
rpaduk Gyukmmu y = f(X)
Onucvieams CXEMaTUIHOE PACIIONIOKEHIE TApa0oIIbl OTHOCHUTEIBHO OCH a0CIIUCC B 3aBUCUMOCTH OT
11 KBanpatuunas pyHknus, 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 TpaQUUECcKUil METO]] PEIICHUS CUCTEMBI IBYX YPAaBHCHHU C IBYMS TIEPEMCHHBIMH,
12 Perrenvie kBaapaTHBIX 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
EpEMCHHEIME MaTeMaTHYECKOW MOJIENTBIO PEaIbHOTO MPOIecca, U MHTEPIPETUPOBATh PE3YJIbTAT PEIICHHUS
CHCTEMBI
14 Pemenue 3amay ¢ momMoIpio 5

CHCTEM ypaBHEHMI BTOpOH
CTENEHN
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Kontponshaspadora Ne 3 1
I'nasa 3
JJleMeHTHI NPUKJIATHON 20
MaTeMaTHKH
15 MaremaTtrueckoe 3 Ilpusooums npumepol:
MOJIETPOBAHHE MaTEMaTUYECKHX MOJIENEil peaTbHbIX CUTYAINi; MPUKIaTHBIX 33/1a4; MPUOIIKEHHBIX BEJTMYNH;
< UCIIONIb30BaHNS KOMOMHATOPHBIX MPABHII CYMMBI U TIPOU3BEICHUS; CIy9aiHBIX COOBITHI, BKITIOYAs
16 [IporeHTHBIEPACUETHI 3 p P yM p ; > Gy ’
JIOCTOBEPHBIE M HEBO3MOKHBIE COOBITHS; OIBITOB C PABHOBEPOSTHHIMU MCXOAMU; TIPEACTABICHUS
17 ITpubnuxEHHBIE BHIUNCIICHUS 2 CTaTUCTUYECKUX JAHHBIX B BUJE TAOJUI], TUarpamMm, TpaduKoB; HCIIOIH30BAHHUS BEPOSTHOCTHBIX
CBOICTB OKPYXaIOIIUX SIBJICHUI.
18 OcHOBHEIE TTpaBUIIa 3 PYKaom
Dopmyauposamy:
KOMOMHATOPHUKH . .
onpedenenus: aOCOTIOTHON TOTPEIIHOCTH, OTHOCHTEIIBHOH TTOTPEITHOCTH, TOCTOBEPHOTO COOBITHS,
19 Yacrora 1 BEpOSITHOCTH 2 HEBO3MOXXHOTO COOBITHS; KITACCHYECKOE OIPEIETICHHE BEPOATHOCTH;
CIIy4aifHOTO COOBITHS npasuia: KOMOMHATOPHOE MTPaBIIIO CYMMBI, KOMOMHATOPHOE TIPABIIIO POU3BECHHSL.
Onucvigamy 3Tanbl pelliCHUs PUKIATHON 3a1a4u.
20 Knaccuueckoe 3 P p . A )
[osicHATE 1 3amuUCHIBaTh (HOPMYITY CIOKHBIX MPOIEHTOB. [IpOBOANTE MPOIIEHTHEIE PAcUEThI ¢
OIIpeNeNeHN eBEePOATHOCTH
HCIIONB30BaHUEM CIIOXKHBIX MTPOIEHTOB.
21 Havanbenele cBeneHuns 3 Haxooumwb TO9HOCTH IPHOIIKEHHS 110 TAOIUIIE MPUOMMKEHHBIX 3HAYEHUH BETHIHHBI.
O CTaTHCTHKE Hcnonp3oBaTh paznudHbie (POPMBI 3aIUCH MPUOTMKEHHOTO 3HAYCHHSI BeTMIUHEL. OIeHUBATh
npuOIMKEHHOE 3HAYEHUE BEITMYHNHEL.
Kontponbhas pabora Ne 4 1 P

1Ipo6o0dums OUBITHI CO CIIy4aiHBIMU HcXxonaMu. [10SCHATE U 3anuceiBaTh HOPMyYITy HaAXOXKICHUS
Y4acTOTHI CIIydalHOro coObITHA. ONHMCHIBATh CTATUCTHYECKYIO OLIEHKY BEPOSITHOCTU CIIy4aiiHOTO
coObITHsL. HaxoauTh BEpOATHOCTD CITy4alHOTO COOBITHS B OMBITaX C PABHOBEPOSITHBIMU MCXOAAMHU.
Onucviéams 3TAIBl CTATUCTUYECKOTO HccienoBanus. OGopMisTs HHGOPMALUIO B BUAE 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
NMOCJe10BATEJIHLHOCTH
22 UricnoBble MOCIEA0BATENEHOCTH 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: TIOHATHE TTOCIEIOBATEIBHOCTH, WIEHA MOCIEA0BATENFHOCTH, CIIOCOOBI 3aJaHUS
apudmeTndeckoil mporpeccuu MOCJIEI0BATETFHOCTH.
Buviuucaame 4iieHpl 10Cae10BaTENbHOCTH, 3aJaHHON (POPMYJION N-To WIEHA WM PEKYPPEHTHO.
25 I'eomerpuueckas nmporpeccust 3 8 » 384 (bopmy. PeKypPp
Dopmynuposams:
26 Cymma N IepBBIX 4ICHOB 2 onpeoenenus: apuHMETHIECKON TIPOTPECCHH, TEOMETPUUECKOM ITPOTPECCHH;
reOMETPUYECKON MPOTrpeccuu C680licmea YIICHOB T€OMETPUICCKON B apu(PMETHUECKOH TIPOrPECCHii.
N 3adasams apuPpMETHIECKYIO U TEOMETPHUIECKYIO IIPOTPECCHU PEKYPPEHTHO.
27 Cymma OeckoHETHOM 2 pu¢ yro crp Y¥o porp PeKypp
FEOMETPUYECKON MPOTrpecCcuu, y . N
xoTopoii | q | < 1 3anucvieams n nosacuams GOPMYIBI OOIIET0 YieHa apUPMETHIECKON 1 TeOMEeTPHYECKOn
MPOTPECCHIA.
KonTponsnaspabora Ne 5 1 3anucvieams M doxazvieams: HOPMYITBI CYMMBI N TIEPBBIX WICHOB apH(PMETHIESCKON U
TEOMETPUIECKON TIporpeccuit; (HOpMyITbI, BEIPAXKAIOIINE CBONCTBA YJICHOB apr(hMETHIECKONH U
TEOMETPUUECKON Nporpeccuii.
Boiyuciame cymmy 0€CKOHEUHOH T€OMETPHYECKOi porpeccuu, y kortopot | q | < 1. IIpencraBnars
OEeCKOHEYHBIE ITepHOANYECKIE IPOOH B BHJIE OOBIKHOBEHHBIX
IMoBTOpEHME
U CHCTeMATH3aIlUA 7
y4eOHOro MarepuaJa
VYnpaxkHeHus AJs IOBTOPEHUs Kypca 9 6

Kiacca
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I'naea 1
IIpocreitmmne
P 15

reoMeTrpu4eckue (purypnl
H UX CBOMiCTBa

1 Touku u npsiMele 2 Ilpusooums IpUMepbI TEOMETPUUYECKUX (QUTYD.
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2 OTpe3oK U ero JInHa 3 Onucvigams TOUKY, MPSMYIO, OTPE3OK, Iy, YTOI.
Dopmynuposamy:
3 Jlya. Yron. Uzmepenue yrios 3 PMYIUD
onpedenenus: PaBHBIX OTPE3KOB, CEPEIUHBI OTPE3Ka, PACCTOSHUS MEXIY ABYMS TOUKAMHU,
4 CMexHbIe U BEpTHKAIbHbBIE 3 JOTIOJTHUTENBHBIX JTy4del, pa3BEPHYTOr0 yria, PaBHBIX YIJIOB, OMCCEKTPHUCHI YTia, CMEXHBIX U
YTIIBI BEPTUKAJIBHBIX YTJIOB, IIEPECEKAIONINXCS MPSIMBIX, IEPIIEHANKYIAPHBIX MPSMBIX, IEPIICHINKYIIIPA,
HaKJIOHHOM, pacCTOSIHUS OT TOYKH JIO MPSIMOIA;
) [leprienauKynsipHBIE IPSIMBIC 1 9 N
cgoticmea: pactoiIoKeHNU TOYeK Ha MPSIMOM, U3MEPEHHUS OTPE3KOB M YTIIOB, CMEKHBIX U
6 AXCHOMBI 1 BEPTUKAJIBHBIX YTJIOB, IEPIIEHANKYIISIPHBIX MPSIMBIX; OCHOBHOE CBOMCTBO MPSMOMA.
Knaccuguyuposamo yrmpr.
[ToBTOpEeHME U crcTeMaTH3AIIHS 1 puyup T .
y4e6HOro 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.
MejnaHa, OuCCeKTprca H306pasxcams v HAXOMUTH HA PUCYHKAX PaBHOCTOPOHHME, paBHOOEAPEHHBIE, IPSIMOYTOILHBIE,
TPEyrollbHUKA OCTPOYTOIILHBIE, TYIIOYTOJIEHBIE TPEYTOJBHUKHN U UX DJIEMEHTEHI.
N N Kraccupuyuposams TpeyronpHUKU 1O CTOPOHAM U yTIIaM.
8 IlepBbIit ¥ BTOpOW NpU3HAKK 5 Puyup peyr P yr
Dopmynuposamy:
PaBEHCTBa TPEYTOILHUKOB
onpeodeenus: OCTPOYTOIBLHOTO, TYMOYTOIBHOTO, IPSMOYTOJIEHOTO, PABHOOEIPEHHOTO,
9 PaBHOOEnpeHHBII TPEyroIbHUK 4 PaBHOCTOPOHHEr 0, Pa3HOCTOPOHHETO TPEYT'OIbHUKOB; OMCCEKTPUCHI, BBICOTHI, MEANAHBI
U €ro cBOicTBa TPEYTOJIbHUKA; PaBHBIX TPEYTOJIBHUKOB; CEPEAMHHOIO MEPIEHIMKYIIApa OTPE3Ka; MepUMeTpa
TPEYroJIbHUKA;
10 [Ipu3Haku paBHOOEAPEHHOTO 2 peyr ’
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TpeyroibHUKa cgoticmea: paBHOOEIPEHHOT0 TPEYTOJIbHIKA, CEPEIMHHOTO MEPIEHINKYIIIpa OTpe3Kka, OCHOBHOT'O
N CBOMCTBa PaBEHCTBA TPEYTOJbHUKOB;
11 Tperuit npuzHak paBeHCTBa 2 P peyr ’
TpeyTObHUKOB npuU3HAKU: PABEHCTBA TPEYTOIBHUKOB, PABHOOEIPEHHOTO TPEYTOJIbHUKA.
4 Jlokazvieams TEOPEMBI: O €AMHCTBEHHOCTH MPSAMOM, MEPIEHANKYIISIPHON TaHHOH (cIydaii, Koraa
12 Teopemsr 1 TOYKa JIOKUT BHE JAHHON MPSMOIA); TpY MPHU3HAKA PABEHCTBA TPEYTOJILHUKOB; TPU3HAKI
aBHOOEIPEHHOT0 TPEYTOJIbHUKA; TEOPEMBI O CBOMCTBAX CEPEIMHHOrO MEePIEHINKYIIsIpa
IToBTOpEHNKE M cUCTEMAaTH3ALIHS 1 P 7P peyr » TEOp pel PHCHIMKY AP,
PpaBHOOEIPEHHOTO ¥ PABHOCTOPOHHET O TPEYT OJILHUKOB.
y4eOHOro MaTepuaa
Pasvacuams, 970 Takoe TeOpeMa, OMUCHIBATH CTPYKTYPY TeopeMbl. OOBACHATH, KaKyl0 TEOPEMY
KontponbHas pabora Ne 2 1 Ha3BIBAIOT OOPATHOM JaHHOH, B €M 3aKITIOYACTCS METOJI I0KA3aTeIhCTBA OT IMPOTHUBHOTO.
IIpuBOIUTH IPUMEPHI NCIIOIB30BAHMS OTOIO METOAA.
Pemats 3aaun Ha BEIYUCIICHHE U JOKA3aTEIBCTBO
I'nasa 3
IlapanJuenbHble npsiMbie. CymMMa yIjioB 16
TPeyroJbHUKA
13 [TapamnensHble NpsMBIE 1 Pacnosznasams Ha 4epTexax napajielbHbIE MIPSIMBIE.
N300paxath ¢ MOMOLIbIO0 IMHEWKN U YTOJIbHUKA apajUleNbHble IPSIMBIE.
14 [Ipu3Haky mapamienbHOCTH 2 p m T p p .
DSIMBIX Onuceieamy yriipl, 00pa30BaHHBIC IPH [1EPECEUCHNH ABYX MPSAMBIX CEKyIIEH.
P Dopmynuposamy:
15 CBolicTBa nMapaeabHbIX 3 onpeodenenus: apalIeNbHbIX MPSIMbIX, PACCTOSHUS MEXIy NapajieIbHbIMUA IPSIMBIMHI, BHEIIHET'O
MIPSIMBIX yria TpeyroJIbHHAKA, TUIIOTEHY3bI U KaTeTa;
ceolicmea. apajlieNbHbIX IPSMBIX; YIIIOB, 00pa30BaHHBIX MPH IIEPECEUCHUH MapauICIbHBIX MPSIMBIX
16 CymMa yrioB TpeyroJbHHKA 4 o P P » YIJIOB, 00p Pyt Tep paiLl P
CEeKYILEH; CyMMBI yJIOB TPEYTOJIbHHKA; BHELTHETO yTila TPEYTOIbHUKA; COOTHOLIEHHH MEXTy
17 [IpsAMOYTONBHBIN TPEYTOJIBHUK CTOPOHaMHU M YIIIaMH TPEYTOJIBHUKA; IPSIMOYTOIBHOIO TPEYTOJIBHHUKA; OCHOBHOE CBOWCTBO
N MapauIeNbHBIX IPSIMBIX;
18 CBolicTBa NPsIMOYTOJIEHOTO 2 P P ’
TpeYTONbHMKA npusHaKy: NapajuIeIbHOCTH MPSIMBIX, PABEHCTBA MPSAMOYT OJIBHBIX TPEYTOJIbHUKOB.
Loka3zvieams: TEOPEMBI O CBOWCTBAX MapaJlIEIbHBIX NMPSAMBIX, O CYMME YTJIOB TPEYTOJIBHUKA, O
KonTtponbnas 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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s e Coaep:xxanne yueOHOT0 KosaunuyectBo XapakTepucTHKA OCHOBHBIX BH/I0B 1eSITeJIbHOCTH YYeHHKA
E 8 MaTepHaia 4acoB (Ha ypoBHe Y4eOHBIX el CTBHI)
]
=
I'nasa 4
OKpy:KHOCTB H KPYT. 16
I'eomeTpuyeckue nmocTpoeHus:
19 I'eoMerpuueckoe MECTO TOYEK. 2 Ioscname, 9TO Takoe 3a7aua Ha MocTpoeHue; reomerpuyeckoe Mecto Touek (I'MT). [IpuBoguts
OKpYyXHOCTB 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. KacarenbHas k N
pacronoxxeHrue OKpyKHOCTH U IIPSMOH.
OKpPY’>KHOCTHU
Dopmynuposams:
21 OnucaHHas ¥ BIUCAHHAs 3 onpeodenenus: OKPYKHOCTH, Kpyra, X 3JIEMEHTOB; KacaTeIbHOW K OKPYKHOCTH; OKPYKHOCTH,
OKPY’KHOCTHU TPEYTOJIbHUKA OIIMCAHHOM OKOJIO TPEYrOJIbHUKA, U OKPYXKHOCTH, BIMCAHHOH B TPEYrOJIbHUK;
ceoticmea: cepennHHOro nepreHankyispa kak ' MT; 6uccexrpuce! yria kak ['MT; kacaTenpHO#M
22 3ajaumn Ha IOCTPOCHHE 3 peaL PICHARKYIAD ’ p Yo ’
K OKPYXHOCTHU; AUAMETPa U XOP/Ibl; TOUKH I1EPECEUCHUS CEPEIUHHbBIX IIEPIIEHANKYIISIPOB CTOPOH
23 Meroza reoMeTpUYeCKUX MECT 3 TPEYroJIbHUKA; TOUKH MEPECceUeHUs] ONCCEKTPUC YITIOB TPEYTONbHUKA;
TOYEK B 3a/la4ax Ha [IOCTPOCHUE NpU3HAKY KacaTelbHOM.
0Ka3b16aMb: TEOPEMBI O CEPETMHHOM TepIEHANKYIsIpe 1 OnuccekTpuce yraa kak [ MT;
IloBTOpenue u cucremarnzanus 1 A . p ) cepelt PHCHIKYTAD puceyr .
0 CBOMCTBAaxX KacaTelbHOMH; 00 OKPYKHOCTH, BIMCAHHOH B TPEYrOJIbHUK, OIIMCAHHONW OKOJIO
y4e0HOTr0 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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g = Conepxanne y4e0HOro KosmgectBo XapakTepucTHKA OCHOBHBIX BH/I0B 1eSITeJIbHOCTH YYeHHKA
= v .
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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2 & Coaep:xxanne yueOHOTO KoaunuyectBo XapakTepucTHKAa OCHOBHBIX BI/I0B 1eSITeJIbHOCTH YYeHNKA
é 8 MaTepuajia 4acoB (Ha ypoBHe Y4eOHBIX JelicTBHUI)
=
=
I'nasa 1 29
YeTrIpéxyroabHUKH
1 YeTplpEXYrolbHUK U €r0 2 Toscusmop, 9TO TaKOE€ YETHIPEXYTrOMbHUK. OTHUCHIBATH SJIEMEHTHI YETHIPEXYTObHUKA.
3JIEMEHTHI Pacnosnasamu BBITyKIIbIE U HEBBIIYKIIBIC YETHIPEX YT ONbHUKH.
N H306pasicams v HaXOMUTH HA PICYHKAX YETHIPEXYTONbHUKHU PA3HBIX BUIOB M UX 3JIEMEHTHI.
2 [Mapamenorpamm. CBoiicTBa 2 P A pHCYH pexyr p A
Dopmynuposams:
rapaJjuienorpaMma
onpedeenus: TapajuieIorpaMma, BEICOTHI TTapajuIeorpaMMa; MpsSMOYTOJIbHHKA, poM0a, KBaIpara;
3 IIpu3Haku napamienorpamma 2 CpeIHel TUHUH TPEYTrObHUKA; TPAISIIH, BEICOTHI TPAISINH, CPEAHEN JTHMHIH TPaIleIHH;
EHTPAJIBHOT'O YIJIa OKPYKHOCTH, BHUCAHHOI'O yIjla OKPY>KHOCTH; BIIMCAHHOI'O U OIHCAHHOI'O
4 [pssMoyronsHUK 2 Hetrrpa T R ’ r PYyx ’
YeTBIPEX YT OJIbHUKA;
5 Pom6 2 cgoticmea: TapajuiesorpaMmma, mpsMOyroIbHUKa, poMba, KBaJpaTta, CpeHIX JIHHAN TPEYroJbHUKa
6 Kaaapar 1 W Tpamnelnuy, BIMCAHHOIO YIa, BHUCAHHOIO U OMKMCAHHOIO YEThIPEX YT OIbHUKA;
npusHaxu: mapajuienorpaMmma, mpsiMoyrolibHUKa, poM0a, BIMCAHHOTO U OMMCAHHOTO
Kontponbnas pabora Ne 1 1 YETBIPEX YT OILHHKA.
0KA3b18aMb: TEOPEMBL O CYMME YTJIOB YEThIPEX YT OJIBHUKA, O FPalyCHON Mepe BIMCAHHOIO yIia, O
7 Cpenusis TMHMS TPEYTOJIbHUKA 1 A N P YMME YT pexyr » O Tpaty P yra,
CBOICTBax W MPHU3HAKAX MapajuienorpaMma, MpsMoyroibHIUKa, poMOa, BIIMCAHHOTO M OMTMCAHHOTO
8 Tpaneuus 4 YETHIPEX YT OTbHUKA.
Ilpumensime W3y4eHHBIE ONPEECICHUS], CBOUCTBA U MPU3HAKHU K PELIECHUIO 3a/1a4
9 LlenTpanbHble U BIMCAHHBIC 2 p v pea ’ p p a
YIJIBI
10 Bnucannsie u onvcanHble 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 MaTepHasia 4acoB (Ha ypoBHe Y4eOHBIX el CTBHI)
-
MonoOue TpPeyroabLHUKOB
11 Teopema Paneca. Teopema o 6 Dopmynuposams:
MPOMOPIIUOHAIBLHBIX OTPE3Kax onpedenenue OTOOHBIX TPEYTOJTHHUKOB;
12 TToR0GHbIE TpeyrobHMKI 1 cgolicmaa: Me/IMaH TpeyrobHIKa, OHCCEKTPHCHI TPEYTOBHUKA, TIEPECEKAIOIIUXCS XOP/I,
KacaTelnbHOU U CEeKYIIEH;
13 [epBrrit mpu3HaK MOKOOUS 5 npusHaKy Mogo0us TPEyroJIbHUKOB.
TPEyroJIbHUKOB Hoxasvieama:
14 Bropoif 1 Tperuii npusHaK 3 meopempl: dajeca, 0 MPONOPIUOHATBHBIX OTPE3KaX, O CBOMCTBAX MEIUaH TPEYrOJIbHUKA,
[OXO6HS TPeyTONbHHKOB 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 COOTHOLIEHUS 1 Dopmyauposamy:
B IIPSIMOYT'OJIbHOM TPEYTOJIbHUKE onpeodenenus: CUHyca, KOCUHYCa, TAHT'€HCAa, KOTAHI'€HCa OCTPOro yIila IpsSMOYTOJIbHOTO
16 Teopema ITudaropa 5 TPEYTOTIbHIKA,
€60licmaa. BBIPAXAIOLINE METPUUECKIE COOTHOILECHHS B IPSMOYTOIBHOM TPEYTOJIbHUKE U
Kontponbhas pabora Ne 4 1 COOTHOLICHUS MEXy CTOPOHAMHM U 3HAYCHUSIMHU TPUTOHOMETPUUIECKUX (PYHKIMH B PSIMOYT OJIBHOM
17 Tpuronomerpuueckue GpyHkunn 3 TPCYTOTIBHHKE.
OCTPOro YIJIA IIPAMOYTOBHOTO 3anucvisams TpUroHOMETpHUYECKHE (POPMYJIBL, BEIPAXKAIOLINE CBSI3b MY TPUTOHOMETPHYECKUMU
TpEYFONbHEIKA (YHKUMSAMH OHOTO M TOIO K€ OCTPOro yria.
Pewiams npssMOyTonbHBIE TPEYTOIbHUKH.
18 Pemenne npsAMoyronbHbIX 3 lloxazvieams:
TPEYyTrOJIbHUKOB meopemy 0 METPUUYECKHUX COOTHOILIEHHUSAX B MIPSIMOYTOJILHOM TpeyroisHuKe, Teopemy Ilndaropa;
Konrponsras 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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s e Coaep:xxanne yueOHOT0 KosaunuyectBo XapakTepucTHKA OCHOBHBIX BH/I0B /1eSITeJIbHOCTH YYeHNKA
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 MHOroyrojibsHIuK? 1 Tosacuamy, 4TO TaKOE IUIOIIAIb MHOIOYT OJIbHUKA.
OnuceIBaTh MHOTOYTOIBHUK, €0 DJIEMEHTEI; BBIIT bIC U HCBBIII bI€ MHOTI'OYT'OJIbHHUKH.
20 [MousTHe TUTOmMAN yr ’ ’ yr Y yr
MHOFOVI OB HIKA N306paxath 1 HAXOIUTH HA PICYHKAX MHOTOYTOJIBHUK U €70 AJIEMEHTHI; MHOTOYTOJIbHUK,
yr ) BIIMCAaHHBIN B OKPY>KHOCTb, I MHOTOYTI'OJIbHUK, OIIMCAHHBIA OKOJIO OKPY>KHOCTH.
[Inomane npsMoyrojabHUKa
Dopmynuposams:
21 ITnomane napasmienorpamMma 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 Tpaneunn 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

( Bcero 68 vacoB)
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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:
kotaureHnc yria or 0 go 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 cuHYCOB 3 TPUTOHOMETPHUUECKOHN (PYHKIIMHK yIJIa [0 3HAYCHUIO OIHOW M3 €ro 3aJaHHBIX (YHKIIHI.
Dopmynuposams M TOKA3bIBATh TEOPEMBI: CHHYCOB, KOCHHYCOB, CII€ACTBUS U3 TEOPEMBI KOCHHYCOB U
4 Pemenue TpeyronbHUKOB 3 PAYIUP A p yCOoB, yeos, ciel p y
CHHYCOB, O IUTOMIA/IA OMMMCAHHOTO MHOTOYTOJIEHUKA.
5 DopMyITBl A1 HAXOXKICHHS 4 3anucvieams M TOKa3BIBATH (HOPMYIIBI T HAXOXKICHUSA TIJIOIIA TN TPEYTOIbHIKA, PAJNyCOB
IJIOLIAN 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 MHOTOYTOTEHUKH U 4 TlosacHsamyb, 9TO TaKo€ NEHTP U MEHTPATBHBIN YTOJI MPABHIIEHOTO MHOTOYTOJIbHHAKA, CEKTOP M CErMEHT
WX CBOMCTBa Kpyra.
Dopmynuposamy:
7 Hdnuna oxpyxkuoctu. [lnomans 3 pMYAUp
pvra onpedeenue TTPAaBUIIEHOTO MHOTOYTOIIbHUKA,
pyT c8oticmea TIPaBUIBHOTO MHOTOYT OJIbHHKA.
Kontponbnaspabora 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 aAByms 3 Onucwvieams IPIMOYTOIBHYIO CUCTEMY KOOPIWHAT.
TOYKaMH C 33JaHHBIMA Dopmynuposams: ONpeneNeHue ypaBHeHUs QUTYPhI, HEOOXOIMMOE U JIOCTATOYHOE YCIIOBUS
koopauHatamu. KoopanHaTsl HapajjieIbHOCTH IBYX MPSIMbIX.
CepeluHbI OTpEe3Ka 3anuceisams 1 10Ka3bIBaTh (HOPMYJIIBI PACCTOSHUS MEKIY IBYMS TOYKaMH, KOOPIMHAT CEpeANHbBI
OTpe3Ka.
9 YpasHeHuehuryphl. YpaBHEeHHE 3 p N .
OKDVIKHOCTH Bvi600ums ypaBHEHHE OKPYKHOCTH, 00IIlee ypaBHEHUE MTPSIMOH, ypaBHEHNE MIPSAMOI1 C yIIIOBBIM
Py ko3 pureHTOM.
10 YpaBHeHue psAMon 2 Llokazvieams HEOOXOIMMOE U TOCTATOYHOE YCIOBHE MAPaJUIETbHOCTH JBYX MPSMBIX.
o o Ipumensame N3y4eHHBIE ONPEAEICHUS, TEOPEMBI U (HOPMYJIBI K PEIICHUIO 3a1a4
11 VYoot k03 ummeHT mpsamont 2 P v pea » TCOP (bopmy. p A
KonTtponsaaspadora Ne 3 1
I'naea 4
12
BekTopsl
12 [lonarne 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 BEIYNTaHHE 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 YHCIIO 3 p POB, KOOPA p POB, POB, KOOPII
BEKTOPa CYMMBI M BEKTOpa pPa3HOCTH ABYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHHSI BEKTOPa
16 CxansspHOE pon3BEIEHUE 3 Ha 4YHCIIO0, CKAJISIPHOTO IIPOU3BEAEHNUS ABYX BEKTOPOB, EPIIEHINKYISIPHBIX BEKTOPOB.

BEKTOPOB
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S = Conep:xanne y4yeGHOro KoummuectBo XapakTepucTHKA OCHOBHBIX BU/IOB J1eSITeIbHOCTH YUeHHKA
E § MaTepHasia 4acoB (Ha ypoBHe Y4eOHBIX el CTBHI)
=i
KonTponbsnasipadbora Ne 4 1 Jloxazvieams TEOPEMBI: 0 HAXOXKICHUN KOOPJIUHAT BEKTOPa, O KOOPJAUHATAX CYMMBI M PA3HOCTH
BEKTOPOB, 00 YCIIOBHH KOJUTMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXKIACHUH CKaJSIPHOTO MPOU3BEICHHS
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 JBmxenne (repemMerieHme) 4 Ilpusooums IpuMepHI IpeoOpa3zoBaHus GUTYP.
(urypsl. 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, TapaJuIeIbHOTO ITepeHoca, OCEBOH CHMMETPHH, IIEHTPAILHOI 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 u LeHTpanbHAas 4
cummerpun. [loBopot
19 I'omorerus.llonodue duryp 4
Kontponsnasipabora Ne 5
IMoBTOpeHue 8

U cucTeMaTH3auus
y4eOHOro MarepuaJa
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é 8 MaTepHasia 4acoB (Ha ypoBHe Y4eOHBIX el CTBHI)
]
=
YrpaxHeHus 11 TOBTOPEHUS 7
Kypca 9 kmacc
Kontponsnaspadora Ne 6 1




Kpurepun U HOpMBI OEHKM 3HAHWI, YMEHMHd U HABBIKOB
00y4arOIUXCH M0 MAaTeMAaTHKe

1. Oyenka nuCbMeHHbIX KOHMPOJILHBIX PabOm 00YUaAOWUXCA N0 MaAMeMamuxe.

e OTBET OLIEHMUBAETCSA OTMETKOM «5%, €CIIN:

e paboTa BBITIOJIHEHA MTOJIHOCTHIO;

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

® B PCIICHWH HET MAaTeMATHYECKUX OIMMOOK (BO3MOXKHA OJHA HETOYHOCTH, OTIWICKa,
KOTOpasi He SIBJISICTCS CIICJICTBHEM HE3HAHUS WJIM HETIOHUMaHUs y9eOHOTO MaTepraia).

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

e pa0oTa BBINOJIHEHA TOJHOCTHIO, HO OOOCHOBAHHWS IIIATOB PEIICHUS HEIOCTATOYHBI
(ecrtu ymeHUe 00OCHOBBIBAThH PACCYXICHUS HE SBIISUIOCH CICIIHATLHBIM 00BEKTOM TIPOBEPKH);

e JIONYIICHBI OJTHA OIMMOKA WJIM €CTh JBA — TPH HEJ0YETa B BBIKJIAJKAX, PHCYHKAX,
yepTexkax wid Tpadukax (ecnwm 5TH BUABI PabOT HE SBISUIMCH 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 o0JiagaeT 005S3aTeIbHBIMA YMEHUSAMH 10
MPOBEPSIEMOU TEME.

o OTMeTKa «2» CTaBHUTCS, €CIIH:

® JIOMYIIECHBI CYIIECTBCHHBIC ONIMOKH, TMOKA3aBIIME, YTO OOyJarouuics He o0JyamaeT
00s13aTeIbHBIMU YMEHHUSAMH TI0 JAHHOM TeMe B TIOJTHOM Mepe.

2. 0L;€HKCI YCNIHbLX Omeemoes 06yqai0u;uxc;z no wamemamukxe

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

® TI0JIHO PacKpbUI COJEp)KaHUE MaTepuaia B 00beMe, PeayCMOTPEHHOM MPOTrpaMMOi U
Y4€OHHUKOM;

® M3JI0KWJI MaTepual TPaMOTHBIM SI3bIKOM, TOYHO HCIIOJIb3YSl MaTeMaTHYECKYIO
TEPMHUHOJIOTHIO ¥ CUMBOJIMKY, B OTPEIeIEHHOM TOTHYECKON MOCIe0BaTEIbHOCTH;

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

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

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

® OTBEYAJl CAMOCTOSITENIbHO, 0€3 HaBOASIINX BOIIPOCOB YUUTETIS;

® BO3MOYKHBI OJTHA — IBE€ HETOUYHOCTH IPH OCBEIIEHNU BTOPOCTENIEHHBIX BOIIPOCOB UJIU B
BBIKJIaJIKaX, KOTOPbIE YUYEHUK JIETKO UCIPABUII MOCJE 3aMEUaHUs YUUTEIIS.

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

® B HM3JI0KEHUH JOMYIIEHb HEOOINbIINe MpoOenbl, He HCKa3HMBIIEe 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 IOCIEA0BaTeNbHO), HO  MOKa3aHO  o0miee MOHMMaHHE BOMpoca U
MPOJIEMOHCTPUPOBAHbl yYMEHHS, JOCTATOYHbIC JJIsi YCBOEHHUS MPOrpaMMHOTO MaTepualia
(ompenenensl «TpeOoBaHUAMU K MaTeMaTUYECKOW IMOJArOTOBKE OOYUYaIOIIMXCS» B HACTOSIICH
IpOrpaMMe Mo MaTeMaTHUKe);

® VMCIIMCh 3aTPYAHCHUS WJIH JONMYyIICHbl OIMMOKA B OMNPEICICHHH MaTeMaTHYeCKON
TEPMUHOJIOTUH, YEpTekKaX, BBIKIAAKAX, HCIPABICHHBIE IIOCIE HECKOJbKUX HaBOISIIUX
BOIIPOCOB YUMUTEJIS;

® YUCHHUK HE CIPABWJICS C NMPUMEHCHHEM TCOPUHM B HOBOW CHUTYAIlUU IPHU BBIIOJHECHHUU
MIPaKTUYECKOTO 3aJaHMsl, HO BBINOJHUII 3aJaHus 0043aTEIbHOTO YPOBHS CJIOKHOCTH MO JJAHHOM
TEeME;

® [IpU JIOCTATOYHOM 3HAHUU TEOPETUUYECKOTO0 MaTepuana BbISBIEHA HEIOCTAaTOYHAs
c(hOPMHUPOBAHHOCTH OCHOBHBIX YMCHHI M HABBIKOB.

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

® HE PacKpbITO OCHOBHOE COJIEpKaHuE Y41eOHOTO MaTepuaa;

e 0OHApPY)KEHO HE3HAHWE YYCHHUKOM OOJIbIIeH WM Hanmbojee Ba)XHOW YacTh ydeOHOTO
MaTepuana;

® JIONYIICHBI OMIUOKU B OTNPECIICHUN MMOHSATHH, TP HCIIONB30BAaHAH MaTEeMaTHYECKOMN
TEPMHUHOJIOTHH, B PUCYHKAX, YEePTEkKaX WIHM rpadukax, B BEIKJIAIKAX, KOTOPbIE HE UCIPABIICHBI
MIOCJI€ HECKOJIbKMX HaBOALINX 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. I'pyObIMU CUMTAIOTCS OIITHOKHU:

® HE3HAHHE ONpEIeIICHNs OCHOBHBIX MOHSITHH, 3aKOHOB, MPaBHJI, OCHOBHBIX IMOJIOKEHUN
TEOpUH, He3HaHUEe (GOpMyJ, OOIIEHPUHATHIX CHMBOJIOB O0O3HAYEHWW BEIWMYHMH, €AWMHHUI] HUX
U3MEPCHHUS;
® HE3HAHKWE HAMMEHOBAHUH €IMHUI] U3MEPEHNS,
HEYMEHUE BBIJICIIUTHh B OTBETE IJIABHOE;
HEYMEHUE MPUMEHSITh 3HAHU S, aJITOPUTMBI JUIsl pEIIeHUs 3a]1a4;
HEyYMEHHUE JIeNIaTh BBIBOJIbI U 0000IIEeHNS;
HEYMEHHUE YUTATh U CTPOUTH rpauKu;
HEYMEHHUE IMOJIb30BaThCs MEPBOUCTOYHUKAMHU, YIEOHUKOM U CIIPABOYHHKAMU;
MOTEPs KOPHS WJIM COXpaHEHHE ITOCTOPOHHETr0 KOPHS;
oTOpackIBaHUE 0€3 0OBSICHECHUH OJTHOTO U3 HUX;
paBHO3HAYHBIE UM OIINOKH;
BBIUHCIIMTEIIbHBIC OMIUOKH, €CJIU OHU HE SBIISIIOTCS OIMCKOM;
JIOTHYCCKHUE OITHUOKH.
3.2. K HerpyObIM omnOKam cienyeT OTHECTH:

® HETOYHOCTH (POPMYIMPOBOK, ONpPE/IEIEeHUHN, MOHATHH, TEOPHii, BbI3BaHHAsI HETIOJIHOTOM
0XBaTa OCHOBHBIX IPU3HAKOB ONPEIEIAEMOTO MOHATUSA WIA 3aMEHOM OJHOTO - JIByX M3 3THX
IIPU3HAKOB- BTOPOCTENIEHHBIMH;

® HETOYHOCTh rpaduka;

® HEpaLMOHAJBHBII METOJ pEeLIeHUs 3a7aydl WM HEJOCTaTOYHO MPOIYMaHHbIN IJIaH
oTBeTa (HapylIeHHE JOTMKH, TOJMEHA OTJEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH );



® 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.



