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IIporpamma no mMatematuke 1Js S-9kjaaccoB
0011e00pa3oBaTeJIbHBIX YUPEKIeHUI

IosicHuTeIbHAS 3aIIMCKA

Cmpyxkmypa npocpammbi

1. THosicHUTe/IbHASA 3aMMCKA, B KOTOPOH KOHKPETU3UPYIOTCS OOIIHUE 1IETH OCHOBHOTO
o0rmiero oOpa3oBaHus 10 MaTEMAaTUKE, NAETCA XapaKTEPUCTHKA YIeOHOTo Kypca, ero
MECTO B YU€OHOM ILIaHE, IPUBOASATCS IMYHOCTHBIC, METAIIPEAMETHBIC U IIPESIMETHBIC
pe3ysIbTaThl OCBOCHHS YUEOHOTO KypcCa, ITNIAHUPYEMbIC PE3YJIbTAaThl U3YUEHHS YICOHOTO
Kypca.

2. Copep:xaHue Kypca MaTeMaTHKH 5-9 kiiaccos.

3. IlpumMepHoe TeMaTHYeCKOe MJIAHUPOBAHHE C ONPEICIICHIEM OCHOBHBIX BUJIOB
y4eOHOU NEeATENbHOCTH YYalUMUCS.

4. YuyeOHO-MeToAMYECKOEe H HH(POPMALHOHHOE OCHAIIIEHHE 00Pa30BaTEIHLHOI0
npouecca.

OO0umasi XapakTepuCTHKA NPOTrPaMMBbI

[Iporpamma o maTemaTuKe cocTaBiieHa Ha OCHOBe DyHIaMEHTaIbHOTO SApPa COACPKAHUS
o0miero o0pa3oBaHus, TpeOOBaHMI K pe3ylibTaTaM OCBOEHUSI 00pa30BaTeIbHOM MPOTrPAMMBI
OCHOBHOTO 00111eT0 00pa30BaHusl, MPEACTaBICHHBIX B (heepaTbHOM TOCYIaPCTBEHHOM
CTaHJapTe OCHOBHOTO 00IIIero 00pa3oBaHus ¢ y4ETOM IPEEMCTBEHHOCTH C MPUMEPHBIMU
porpaMmmMaMu Jisl Ha4ajdbHOTO 00111ero 00pa3oBaHus 1o MaTeMaTuke. B Hei Takxke
YUUTBIBAIOTCS IOMUHUPYIOLINE UJIeu U nosoxeHus [IporpamMmbl pa3BuTus U GopMUpOBaHUS
YHUBEPCAITBHBIX yUEOHBIX JEHCTBUIA /I OCHOBHOT'O 00IIIET0 00pa3oBaHus, KOTOPhIE
obecreunBarOT POPMUPOBAHUE POCCHICKON MPpaKTAHCKOW UIACHTUYHOCTH, KOMMYHUKATHBHBIX
Ka4yeCTB JIMYHOCTHU M CIIOCOOCTBYIOT (DOPMHUPOBAHUIO KITFOUEBOM KOMITETEHITUH - YMeHUs
YuumucCsi.

Kypc maremaTtukm 5-6 kiaccoB sBnsieTcs QyHIaMEHTOM I MaTEMaTHUYECKOro 00pa3oBaHus
U Pa3BUTHS IIKOJIBHUKOB, JOMUHHUPYIOLIEH QyHKIMEH Py ero M3yuyeHUH B 3TOM BO3pacTe
ABJIAETCS MHTEIUIEKTYaIbHOE Pa3BUTHE ydamuxcs. Kypc mocTpoeH Ha B3BEIIEHHOM
COOTHOIIIEHUH HOBBIX U paHEe YCBOCHHBIX 3HAHHH, 0053aTENbHBIX U JOMOJHUTEIBHBIX TEM IS
M3YYEHHUS, a TAK)KE YUUTHIBAET BO3PACTHBIEC M MH/IMBUIyaJIbHbIE OCOOCHHOCTH YCBOEHUS 3HAHUMN
YYAIIAMHUCS.

[IpakTryeckas 3HAUMMOCTD IIKOJIBHOTO Kypca MaTeMaTUKHU S5-6 KJIACCOB COCTOUT B TOM, UTO
MIPEAMETOM €€ N3YUYEHUS SBJISIFOTCS MPOCTPAHCTBEHHBIC (DOPMBI U KOJTUYECTBEHHBIE
COOTHOIIEHUS PeaIbHOTO MHUpa. B coBpeMeHHOM 00IIeCTBE MaTeMaTH4YeCKasl MOrOTOBKA



HE0OXOoarMa KaXKJIOMy YeJIOBEKY, T.K. MaTeMaTHKa MIPUCYTCTBYET BO Bcex cdepax
YeJIOBEYECKON EATEIILHOCTH.

MarematHka SBISIeTCSI OTHUM U3 OMOPHBIX IIKOJBHBIX MPEIMETOB. MaTeMaTHYecKre 3HaHUS
U YMEHHS HEOOXOAUMBI ISl U3yYSHHS alnreOpsl M rTeOMETpUH B 7-9 Kiaccax, a TakKe JUIs
U3YUYEHHS] CMEKHBIX JAUCIUTUINH.

OnHOM 13 OCHOBHBIX LEJIEW U3YUYEHUSI MATEMAaTUKHU SBJISIETCS pa3BUTUE MBILLICHUS, TPEXK/IE
Bcero abctpakTHOro MbIuieHUsl. C TOYKU 3pSHHSI BOCIUTAHKS TBOPYECKOH JIMYHOCTH OCOOCHHO
BAXKHO, UTOOBI B CTPYKTYPY MBILUJICHUS YUALIUXCS , KPOME alITOPUTMUYECKUX YMEHUHN U
HABBIKOB, KOTOPBIE c(hOPMYITHPOBAHBI B CTAHAAPTHBIX MpaBUiaX, GOpMyIiax v aJropuTMax
JIEMCTBUIM, BOLIUTH 3BPUCTUUYECKHE MPUEMBI KaK OOIIET0, TaK U KOHKPETHOT'O Xapakrepa. ITH
NpUEMBI, B YaCTHOCTH, (OPMUPYIOTCS IPU MOUCKE PEIICHUS 3a/1a4 BHICIINX YPOBHEH
CIIOXHOCTH. B mporiecce n3yuenust MaTeMaTUKU TakkKe GOPMUPYIOTCS U TaKUE KaueCcTBa
MBIIUICHHS, KaK CHJIa M THOKOCTDh , KOHCTPYKTHUBHOCTh M KPUTUYHOCTh. J[71s1 amanTanuu B
COBPEMEHHOM MH(OPMAIIMOHHOM OOIIECTBE BAXKHBIM (haKTOPOM SIBIIETCS (DOPMHUPOBAHHE
MaTEMaTHYECKOTO CTHJISL MBIIIJICHHS, BKIIOUatoIIee B ce0sl MHIYKIUIO U JeTyKIHI0, 0000IeHne
Y KOHKPETU3AIUIO, aHATIN3 U CHHTE3, KIIACCU(PUKALIMIO U CHCTEeMaTH3alluI0, a0CTparupoBaHue u
AHAJIOTHIO.

O6yquHe MaTeMaTuKe I[aéT BO3MOXHOCTDH IIKOJbHUKAM HAYYUTHCA MJIIaHUPOBATH CBOIO
ACATCIIBHOCTb, KPUTUUCCKH OICHHUBATDH eé, MNPpUHHUMATL CAMOCTOATCIBHBIC PCUHICHUA, OTCTANBATh
CBOM B3IJIAbI U Y66)KII€HI/I$I.

B nponecce nzydeHus MaTeMaTUKU WIKOJBHUKYU YYaTCs U3JIaraTb CBOU MBICIIU SICHO U
MCYEpIBIBAIOIIE, TPUOOPETAIOT HABBIKK YETKOTO ¥ TPAMOTHOTO BBITIOJTHEHHS] MATEMaTUYECKUX
3amucel, IPHU 3TOM MCIOJIb30BaHNE MAaTEMAaTHYECKOTO SI3bIKA ITO3BOJISAET PA3BUBATh y YHAIIUXCS
IPAMOTHYIO YCTHYIO ¥ IUCBMEHHYIO peyb.

3HaKOMCTBO C MCTOPHUEN Pa3BUTHUSI MATEMATUKH KaK HAyKH (POPMHUPYET y ydaluxcs
IPEJCTaBICHUE O MaTEMAaTHKE KaK 4aCTH OOLIEUeIOBEUECKON KyJIbTYpBI.

3HaunTENbHOE BHUMAHKE B U3JI0)KEHUH TEOPETUUECKOI0 MaTepuraia Kypca yAelnsercs ero
MOTHBAIIMH, PACKPBITHIO CYTH OCHOBHBIX MOHATHUH, UJiel, MeTo10B. OOydeHHEe TOCTPOCHO Ha
0a3e TeopuM pa3BUBAIOIIETO OOYUYEHHUS, YTO TOCTUTAETCs] OCOOEHHOCTSIMU U3JI0KEHUS
TCOPCTUUCCKOTO MaTCpUaia U YIIPA)KHCHUAMHA HA CPABHCHHUE, aHAJIN3, BBIACJICHUC INNTaBHOTO,
yCTaHOBJICHHE CBs3eH, Kilaccuukanuio, o0oouenne u cuctemaruzanuio. Ocodo
aKIEHTUPYIOTCS COAEPIKATENIbHOE PACKPHITHE MATEMATUUECKUX TTOHATUHN, TOJIKOBAaHHE
CYIIHOCTH MaTeMaTHYECKHUX METOJIOB U 00JIACTH UX MIPUMEHEHHS, JEMOHCTpaIUs
BO3MOXHOCTEH MPUMEHEHHS TEOPETUUECKUX 3HAHUHM JIJIs peIlieH s 3a/1a4 IPUKJIIAHOTO
Xapakpepa, HallpuMeEP PENICHUS TEKCTOBBIX 33/1a4, IEHEXKHBIX W IPOIEHTHBIX PACYETOB , YMEHUE
M0JIb30BATHCS KOJIMUECTBEHHOW NH(pOpMalel, MpeCTaBIeHHON B pa3INyuHbIX (hopMax, yMEeHHE
yuTaTh rpaduku. Oco3HaHne 00IIEeTo, CYIIIECTBEHHOTO SBJISIETCSI OCHOBHOM 0a30# I perieHus
pra)KHeHHﬁ. Baxno OPUBOIUTH ACTAJIBHBIC IOACHCHHA K PEIICHUIO TUITOBBIX pra)KHeHHﬁ.
OTUM pacKpbIBaeTCsl CyTh METOJIa, M0IX0/1a, IPEJIaraeTcs alrTOPUTM UIIM HIBPUCTHYECKAs cXema
pelIeHNs yIIpakKHEHUH ONpeieIEHHOro TUIA.



Kypc anredpsl 7-9 kiaccoB siBiseTcsi 6a30BbIM JJI1 MATEMaTHYECKOTO
00pa3oBaHMs U pa3BUTHS HIKOJILHUKOB. Alredpandeckie 3HaHUsI U YMEHHSI HEOOXOAUMBI JIJIs
M3y4YeHUsl TeOMETpUU B 7-9 Kitaccax, anreopsl U Hayall MaTeMaTudeckoro ananusa B 10-11
KJIaccax, a TaKkKe Ui U3YYCHUS CMEXHBIX TUCHUIUINH.

[IpakTHyeckas 3HAYMMOCTH HIKOJIBHOTO Kypca anredpsl 7-9 KIIacCOB COCTOUT B TOM, YTO
peIMeToM e€ U3yUeHUs SBISIOTCS KOJTMUECTBEHHbIE OTHOIICHUS U IIPOLECCHl peaIbHOr0 MUPAa,
OTHCAaHHBIE MATEMATUYECKUMU MOJIEIIIMU. B cOBpeMeHHOM 00111eCTBe MaTeMaTH4ecKast
MOJIFOTOBKA HE0OX0uMa KaXKJIOMy YeJIOBEKY, TaK KaK MaTeMaTHKa MPUCYTCTBYET BO BCEX
cdepax 4enoBeYECKON AEATEIbHOCTH.

OpnHoM U3 OCHOBHBIX 1€JIeH N3YUEHHUS alnreOphl sIBISIETCS Pa3BUTUE MBILUICHUS, TIPEKIE
Bcero @opmupoBanue aOCTPAKTHOTO MBIIUICHHS. B mporiecce n3ydeHus anreopsl
dbopMupyeTcs JIOTUYECKOE U aIrTOPUTMUYECKOE MBIIIJICHHUE, a TAKXkKe TaKhe KauecTBa
MBILICHHS, KaK CHJIa ¥ THOKOCTh, KOHCTPYKTUBHOCTh M KPUTHYHOCTB. s ananTanuu B
COBPEMEHHOM MH(OPMAIIMOHHOM O0IIECTBE BAXKHBIM (PaKTOPOM SIBIIsSIETCS (POPMUPOBAHUE
MaTEeMAaTHYECKOTO CTHJISI MBIIIUICHHUS, BKIIFOUYAIOIIee B ce0s1 MHAYKIIUIO U JACTYKIUI0, 0000IICHIEe
¥ KOHKPETH3AIlHIO, aHAJIN3 U CUHTE3, KIIACCU(UKAIIMIO U CUCTEMAaTU3all1I0, abCTparupoBaHue 1
AQHAJIOTHIO.

OO6yuenue anredpe Aa€T BOZMOKHOCTh IIKOJbHUKAM HAYYUTHCS MIIAHUPOBATH CBOIO
NeSITeIbHOCTD, KPUTUYECKH OIICHUBATH €€, IPUHUMATh CAMOCTOSITEIbHBIC PEIICHHS, OTCTAaNBATh
CBOM B3IUIAIBI U YOCKICHHUS.

B nporniecce n3ydenus anreOpbl MIKOJIBHUKA y4aTCsl H3J1araTb CBOU MBICIH SICHO U
MCYEPIBIBAIOIIE, TPUOOPETAIOT HABBIKH YETKOTO M TPAMOTHOTO BBITTOJIHEHUSI MATEMAaTUYECKUX
3aIuMceil, Mpy ATOM HCIIOIB30BAHUE MATEMAaTHYECKOTO SI3bIKA MIO3BOJISICT PAa3BUBATh Y YUALIHXCS
IPaMOTHYIO YCTHYIO U TUCbMEHHYIO PEUb.
3HAKOMCTBO C UCTOpUEH Pa3BUTHUS AreOphl Kak HaAyKu opMUpyeT Y ydaliuxcs NpecTaBleHue

00 anredpe Kak 4acTH 00IIEUeT0BEYECKON KYIbTYPHI.

3HaunTENbHOE BHUMAHHUE B U3JI0KEHUH TEOPETUIECKOT0 MaTepuaia Kypca yAenseTcs: ero
MOTHBAIINH, PACKPBITHIO CYTH OCHOBHBIX TIOHATHUH, Uiel, MeTo0B.. OOydeHne moCcTPOeHO Ha
0a3e TeopuH pa3BUBAIOIICTO OOYUCHHUS, YTO JIOCTUTACTCS OCOOCHHOCTSIMU M3JI0KCHUS
TeopeTI/I‘IGCKOFO MaTepI/Ia.]'Ia 158 yr[pa)KHeHI/ISIMI/I Ha CpaBHeHI/Ie, aHaJIn3, BBIJICJIICHUEC T'JIaBHOT'O ,
YCTaHOBJICHHUE CBsI3€H,, Kilaccupukaimio, 00001menne u cucreMarusaiuto. Ocodo
AKIEHTUPYIOTCS COAECPIKATEIBHOE PACKPBITHE MAaTEMAaTUYECKUX ITOHATUM, TOJTKOBAHHE
CYILITHOCTH MaTeMaTHUYECKUX METOJOB U 00JIaCTH WX MPUMEHEHHS, IEMOHCTPAIIH
BO3MOXKHOCTEH MPUMEHEHHS TEOPETUYESCKUX 3HAHUMN I PellleHus] pa3HOOOpa3HbIX 3a/1a4
MPUKIIATHOTO XapaKTepa, HapUMeEp pPellIeHus] TEKCTOBBIX 3a/1a4, IEHEKHBIX U MPOLIEHTHBIX
pacuéToB, yMEHHE MOIH30BATHCSI KOTUYECTBEHHOIN MH(pOpMAaIueil, MpeacTaBIeHHON B
pa3nuuHoil popme, ymeHue yuTath rpaduku. OcozHaHue oOIIeTo, CYIIECTBEHHOTO SIBISETCS
OCHOBHOI1 0a30¥ 115 pemeHus ynpakHeHui. BajkHO MpuBOANUTE JeTaabHbIe MOSICHEHUS K
PEIICHUIO TUTIOBBIX YIPAKHEHUH. DTHUM pacKpbIBaeTCSA CyTh METOJIa, MOX0a, MPeIaraeTcs
ITOPUTM WIH 3BPUCTUYECKAs CXEMA PEIICHMS YIIPAKHEHUN ONPEIEIEHHOrO TUIIA.

[IpakTHyeckas 3HaYMMOCTb LHIKOJIBLHOTO Kypca reoMeTpHH 7-9 KJIacCOB COCTOUT B TOM,
YTO MPEeIMETOM €€ U3yUEHHUS SBISAIOTCA IPOCTPAHCTBEHHBIE (POPMBI U KOJIMYECTBEHHbIE
OTHOILIEHHSI peabHOrO MHpa. B coBpeMeHHOM 00111ecTBe MaTeMaTH4eCcKasi OJrOTOBKa
Heo0Xo/MMa KakJIoMy 4eJIOBEKY, T.K. MaTeMaTHKa IIPUCYTCTBYET BO BCeX c(hepax ueIoBeUeCcKOM
JESATEIBHOCTH.

I'eomeTpus sBIsIETCS OJJHUM U3 ONOPHBIX LIKOJIBHBIX MpeaMeToB. ['eomerpuueckue
3HAHUS U YMEHUS HEOOXOIUMBI JJIs1 U3YyUEHUs APYTHX IIKOIbHBIX AUCHUILINH (DPu3nKa,
reorpadusi, Xxumusi, tHGOpPMaTUKa U Ap.)



OnHO# M3 OCHOBHBIX IIENIEH U3yYeHUE TEOMETPUH SIBIISIETCS pa3BUTHE MBILIUICHUS, IPEXKIE
Bcero (opMHpOBaHKE a0CTPAKTHOTO MBIIUIEHHUS. B mponecce n3ydeHns reomeTpun
(bopMHpYIOTCS JIOTHYECKOE B AITOPUTMUYECKOE , @ TAK)KE TAKHE Ka4eCTBA MBIIIJICHHS, KaK CHIIa
¥ THOKOCTB, KOHCTPYKTUBHOCTb U KPUTHYHOCTb. J{JIs1 aganTannuy B COBPEMEHHOM
UH(POPMALIMOHHOM 001IIeCTBE BaKHBIM (PaKTOPOM SIBISIETCS. (JOPMHUPOBAHNE MATEMATUIECKOTO
CTHJISI MBIIIJICHUS, BKITIOYAIOIIETO B ce0s1 MHAYKIUIO U ASAYKIHIO, 0000IIeHNE 1
KOHKPETHU3AINI0, aHAIN3 U CUHTE3, KIIACCH(PHUKAIMIO U CHCTEMATHU3aLUI0, a0CTparupoBaHue 1
AHAJIOTHIO.

OOyuenue reoMeTpun Ja€T BO3MOXKHOCTh IIKOJIbHUKAM HAaY4HUThCS IJIAHUPOBATH CBOIO
JeATeIbHOCTh, KPUTHYECKH OLIEHUBATH €€, IPUHUMATh CAMOCTOSITEIbHBIC PEIICHHS, OTCTAaBaTh
CBOM B3IJISAJIBI U YOKACHUS.

B nporecce n3yueHus reoMeTpUH MIKOJIBHUKU Y9aTCs U3J1araTh CBOM MBICIIH SICHO U
MCUEPIIBIBAOIE, TPHOOPETAIOT HABBIKK YETKOTO BHIITOJHEHUS MATEMAaTHUECKUX 3aMUCeH, IpU
3TOM HCIOJIB30BAHNE MATEMaTHYECKOTO S3bIKa MO3BOJISIET Pa3BUBATh Y YUAIINXCS TPAMOTHYIO
YCTHYIO U TUCBMEHHYIO PEYb.

3HaKOMCTBO C UCTOpHEN pPa3BUTUS T€OMETPUU KaK HAyKU (POPMUPYET y ydalluXcs
IPE/ICTaBICHNE O TEOMETPHU KaK YacTH OOIIeUeIOBEYECKOH KyIbTYPHI.

3HayMTeNbHOE BHUMAHKE B U3JI0KEHUU TEOPETHUYECKOI0 MaTepHaja Kypca yIensercs
€r0 MOTHBAIIMH, PACKPBITHIO CYyTH OCHOBHBIX TOHATHM, U1eH, MeTo0B. OOyueHHe MoCTpOeHO Ha
0a3e TeOpUH Pa3BHBAIOIIETO OOYUYCHHUS, YTO TOCTUTACTCS OCOOCHHOCTSMH M3JI0KECHUS
TEOPETUYECKOT0 MaTeprasa U ynpaXHEeHUsIMHU Ha CpaBHEHHE, aHATIN3, BBIICIICHUE TTIaBHOTO,
YCTaHOBJICHHE CBSI3€H, KIIacCU(UKAIIMIO, T0KAa3aTeNILCTBO, 0000IECHHE 1 CHCTEMATH3AIINIO.
Oco000 aKIEHTUPYIOTCS COIEPKATENFHOE PACKPBITHE MATEMATHIECKUX IMOHITHN, TOJIKOBAaHHE
CYIIHOCTH MaTeMaTH4eCKUX METOJIOB U 00JIaCTH UX IPUMEHEHHUS, IEMOHCTPALIHSI
BO3MOXXHOCTEH MPUMEHEHHS TEOPETUIECKUX 3HAHUH JIJIs peIIeHus pa3HOoOOpa3HbIX 3a1a4
HPUKJIAJAHOro XapakTepa. Oco3HaHKE OOILEro, CyIECTBEHHOTO ABJSETCS OCHOBHOM 0a30ii s
pelIeHus ypaKHeHU. DTUM pacKpbIBAE€TCS CYyTh METO/1a, ITPEIaraeTcs alrTOPUTM HITH
IBPUCTHUECKAS CXeMa PELeHUs YIIpaKHEHHUH onpeeIEHHOr0 TUIIA.

O01mas xapaKkTepucTHKA
Kypca MaTeMaTHKH B 5-9 Kkiaccax

ConepxaHue Mmamemamuueckozo oopazosanus é 5-6 xinaccax mpeaCcTaBICHO B BHJIE
CJEYIOLIUX COJIepPKATEeNIbHBIX pa3AesioB: «Apupmerura», «HucaoBbie 1 OyKBeHHbIE
BbIpa:keHHsl. Y paBHeHus», «['eomeTrprueckue ¢purypsol. I3mepeHnue reoMeTpuiecKux
BEJMYMH», «DJIEMEHTBI CTATHCTUKH, BepossiTHOCTH. KoMOUHAaTOpHBIE 3a1aumn».
«MaTemMaTiKa B MCTOPUYECKOM Pa3BUTHI))

Coneprxanue pasniena «ApupMeTHKa» CIyXUT 0a301 1 JaTbHEHIIET0 N3YICHUS

yqyauuMucsa MaTeMAaTUKN U CMEKHBIX TUCIUILIINH, CHOCO6CTByeT Pa3sBUTHUIO BBIYHCIIUTEILHOMN
KYJbTYPBI U JIOTUYCCKOT'O MBIIJICHUS, (1)OpMI/IpOBaHI/II-O YMCHUS MMOJIb30BATHCS AJITOPUTMAaMU, a
TaKXC HpI/IO6peTeHI/IIO MPAKTUYICCKUX HABBIKOB, HCOGXO,[[I/IMBIX B IIOBCEIHEBHOM KHU3HMU.
PazButHe MOHATHS O YHCIIE CBSA3aHO C HN3YUCHUCM pAallUOHAIBHBIX YHUCCII: HATYPAJIbHBIX YUCCII,
OOBIKHOBEHHBIX U JACCATUYHBIX IIpO6CI>'I, TMOJIOKUTCIIBHBIX U OTPUIATCIIbHBIX YHUCCII.

Conepxanue pasznena «UucaoBble U yKBeHHbIE BbIpaKeHHsl. Y PaBHEeHUsD» GOPMHUPYIOT
3HAHMS O MaTeEMaTU4eCKOM sA3bIKe. CylIeCTBEHHAs POJIb IIPU TOM OTBOJUTCSI OBJIA/IEHUIO
(dopManbHBIM annaparoM OYKBEHHOTO McUMCiIeHus. M3yuenne Matepuana ciocoOCTByeT
(OpMUPOBAHHUIO Y YUAIIUXCS MAaTEMaTUYECKOTO arlfapara pemeHus 3aad ¢ TOMOIIbIO
YpaBHEHUM.



Conepxanue pasaena »I'eomerpudeckue ¢purypol. U3mepenne reoMeTpu4ecKuX
BeJIHYHH,
bopmupyeT y ydaluxcs HOHATUS T€OMETPUYECKUX (PUTyp Ha IUNIOCKOCTH U B IPOCTPAHCTBE,

3aKJabpIBacT (HOPMUPOBAHKS TCOMETPUICCKON «peUry, Pa3BUBACT IPOCTPAHCTBEHHOE
BOOOpaKEHHUE U JIOTUYECKOE MBIIIIJICHHE.

Copepxanue pazzeia «JaeMeHTbl CTATHCTUKH, BeposiTHOCTH. KomOnHaTopHbIe 3axa4mn»
- 00s13aTENIbHBII KOMIIOHEHT LIKOJIBHOI'O 00pa30oBaHMsl, yCUJIMBAIOIIUI €r0 NPUKIIAJHOE U
NPaKTUYECKOE MPUMEHEHHE. ITOT MaTepra HeOOXOJUM MPEXk/Ie BCero it (GOPMUPOBAHUS Y
yyamuxcst QyHKIHOHAIBHOW TPaMOTHOCTH, YMEHUSI BOCIIPUHUMATh U KPUTUYECKU
aHaAJTM3UPOBATh HH(OPMALIHIO, IPEJCTABICHHYIO B pa3IMYHbIX (hopMax, TOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTUX PEaJIbHbIX 3aBUCUMOCTEH, IPOU3BOANUTD IPOCTENILINE
BEPOSTHOCTHbIE pacu€Thl. Vi3yueHne 0CHOB KOMOMHATOPUKHU IIO3BOJIUT y4AIEMYCs
OCYILECTBIISATh PACCMOTPEHHE CIIydaeB, nepe0op BapuaHTOB, B TOM YHCJIE B IPOCTEHIINX
IIPUKJIAIHBIX 3a7a4ax.

Paznen «MaTemaTuka B HCTOPHYECKOM Pa3BUTHN» MpeIHA3HAYCH Ui HOPMUPOBAHUS
MPEJICTABICHUI O MaTEeMaTUKE KaK YaCTH YEIOBEYECKOUN KYIbTYpPHI, AJsl OOLIET0 pa3BUTHS
HIKOJILHUKOB, JJIsl CO3/1aHUS KYJIbTYPHO-UCTOPHUECKOH Cpebl 00yueHusl.

Copepxanue Kypca anzedpwt B 7-9 xnaccax mpeliCTaBICHO B BUJIE CIEIYIONIMX Pa3/IeioB:
«Aaredpa», «4uca0BbIe MHOXKECTBA», «DYHKIUMN», «DJIeMEHThI IPUKJIATHOK
MaTeMaTHKW», «AJiredpa B HCTOPUYECKOM Pa3BUTHI»

Copepxanue pasaena «Aaredpa» GopMUpyeT 3HAHUSI O MATEMAaTHYECKOM SI3bIKE,
HEOOXOUMBIE Ui PEIICHUsI MaTeMaTUUECKUX 3a/1a4, 3a/1a4 U3 CMEXKHBIX TUCIUILINH, a TAKXKe
MpaKTUYECKUX 3a7a4. M3yuenue marepuana cnocoOCTByeT (OPMUPOBAHUIO Y YUHAIIUXCSI
MaTEeMaTUYECKOro armapara pemeHus 3a7a4d ¢ TOMOIIbI0 YPaBHEHHM, CUCTEM YpaBHEHUN U
HEPABEHCTB.

Marepuain 1aHHOTO pa3Jielia MPECTaBIeH B aCMEKTe, CIOCOOCTBYOMIEM (OPMUPOBAHHUIO Y
yYaIuxcsi yMEHUsI MOJIb30BaThes aropuTMamu. CyIIeCTBeHHAst POJib TIPU STOM OTBOIUTCS
Pa3BUTHIO AITOPUTMUYECKOTO MBINUICHHS — BYKHOW COCTABJISIFOIICH MHTEIICKTYaIbHOTO
pa3BHUTHUS YEIIOBEKA.

Copepxanue pazzena «UncaoBbie MHOKECTBA) HAIEJIEHO HA MaTEMaTHUECKOE pa3BUTHE
yuaumxcs, (OpMHUPOBAHUE Y HUX YMEHUS TOYHO, CKAaTO U SCHO M3J1araTh MBICIU B YCTHOM U
IIMCbMEHHOU peun. Martepuan pasziena pa3BUBaeT MOHITHE O YHCIIE, KOTOPOE CBA3AHO C
U3y4YEHUEM JCHCTBUTEIbHBIX YUCEI.

[enb comepxanus pazaena « OyHKIMU»- TOTYYECHHE IIKOJIbHUKAMUA KOHKPETHBIX 3HAHUHN O
GYHKIIMM KaK BaXKHEHUIIIEH MaTeMaTUIeCKOW MOJICIH JIJIsl OTIMCAHUS ¥ MCCIIEIOBAHUS IPOIIECCOB
U SIBJICHHUI OKpYyxkaroriero mupa. COOTBETCTBYIOIIUNA — MaTepual ClIOCOOCTBYET PA3BUTHIO
BOOOpaKEHUS U TBOPUECKUX CIIOCOOHOCTEHN yJaluxcs, YMEHHIO UCTIOIh30BaTh PA3TUIHbBIE
S3BIKM MaTeMaTUKHU (CIIOBECHBIN, CAMBOJIUYECKHH, TpaduuecKuit ).

Coz[epxcaHHe pasaciia « DIIEMEHTBI HpHKﬂaHHOﬁ MaTCMATUKN» PACKPBIBACT IMPUKIIAIHOC U
MPAKTUYCCKOC 3HAUYCHUC MATECMAaTUKN B COBPCMCHHOM MHPC. MaTepI/Ian JaHHOTI'O pa3aciia



crocoOcTByeT (POPMUPOBAHUIO YMEHHUSI IPEACTABIATH M AaHATTU3UPOBATH PA3IUYHYIO
UHOPMALKIO, TOHUMAHUIO BEPOSTHOCTHOTO XapaKTepa pealbHbIX 3aBUCUMOCTEH.

Paznen «Anreépa B HCTOPHYECKOM Pa3sBUTHH» IpPeJHA3HAUYECH 11 (POPMUPOBAHMS
NPEeCTaBICHUN O MAaTEeMaTHKE KaK YaCTH YEeJIOBEYECKON KYJIbTYPBI, /Ui OOIIEro Pa3BUTHUS
MIKOJBHUKOB, CO3JAaHUS KYJIbTYPHO-UCTOPHUYECKOH Cpebl O0yUCHHUS.

Conepxxanue Kypca zeomempuu B 7-9 Kitaccax npencTaBiieHO B BUJIE CIEAYOIINX
coJiepKaTeNbHbIX pa3aenoB: «I'eomerpuueckue Gurypon», «M3mepenne reoMeTpu4ecKuX
BeJIMYUH», «KoopanHarsy, « BeKTopbl

Conepxanue paznena «I['eomerpudeckue pUrypb» CIyKUT 0a30i JUIsl TadbHEHIIETO
M3YYEHHUS yYalluMHCs reoMeTpun. M3ydenne Mmarepuaia cnocoO0CcTByeT pOPMUPOBAHUIO Y
y4alIuXxcst 3HAHUM 0 TeOMETPUYECKON (PUType KaK BaKHEHIIIEeH MaTeMaTu4ecKOi MOAETH JIIs
ONMCaHUs pealbHOro MHpa. [ TaBHAs 11eJ1b JAHHOTO pa3fena - Pa3BUTh Yy yUAIIUXCS
BOOOpa)KEHUE U JIOTHYECKOE MBIIIJIEHHE TYTEM CUCTEMATHUYECKOI0 U3yUYEHUs CBOMCTB
TEOMETPUUECKUX (PUTYp M MPUMEHEHHS 3TUX CBOWCTB IPU PEIICHUU 3a7a4 BBIYUCIUTEIHHOTO
Y KOHCTPYKTHUBHOTO xapaktepa. CyllecTBEeHHas poJib IIPU ’TOM OTBOJUTCS Pa3BUTHIO
reoMerpuueckoil uHTyunuu. CoderaHue HArISIHOCTU € (OPMaTbHO-TOTHUYECKUM MOAX0/I0M
ABJIIETCS HEOTHEMIIEMOI YaCThIO FEOMETPUUECKUX 3HAHUM.

Conepxanue paznena «M3mepenne reoMeTpu4ecKMX BeJTHYHH» PACIIUPSIET U
yrayOIIsieT peicTaBIeHUE yUaluxcsi 00 U3MEPEHUsIX JIIMH, YIJIOB U Iuiouianei puryp,
crocoOcTByeT (POPMUPOBAHUIO MPAKTUUECKUX HABBIKOB , HEOOXOJUMBIX KaK MPHUPEIICHUN
F€OMETPUUECKUX 3ajiay, TaK U B [IOBCEHEBHOM KU3HU.

Copepxanue pa3aenoB «KoopamHarsi», «BekTopbl» pacmmpsier U yriayomiaseT
IPEJICTaBICHUS] YUALUXCS O METO/I€ KOOPJAMHAT, pa3BUBAET YMEHHUE IPUMEHSITh
anredpandecKkuil anmapar npu pelieHu FreOMEeTPHUECKUX 3a7ad, a TAKXKe 33]1a4 CMEXHBIX
JTUCIUIUIVH.

Paznen «I'eoMeTpusi B HCTOPHYECKOM Pa3BUTHH», COJIEPKaHUE KOTOPOTO (pparMeHTapHO
BHEJIPEHO B M3JI0KEHHE HOBOIO MaTepHala aK CBE€JCHUs 00 aBTOpax U3yyaeMbIX (GaKkToOB U
TEOpeM, UCTOPUH MX OTKPBITHS, IPpeHa3HAYeH Ul (OPMUPOBAHUS NIPECTABICHUN O
F€OMETPHUH KaK 4aCTH YEJIOBEUECKOM KYJIbTYpbI, ISl OOIIEro pa3BUTHUS HIKOJbHUKOB, JJIs
CO3J1aHUsl KYJIbTYPHO-UCTOPUUYECKON Cpe/ibl 00ydeHusl.

JIMYHOCTHBIE, MeTaNIPeIMEeTHbIE U NTPeIMETHBIE Pe3YJIbTAThI
OCBOEHHSI CO/IEPKAHHSA Kypca

[TporpaMma mo3BosseT JOOMBATHCS CIEAYIONIUX PE3YILTATOB OCBOCHHS 00pa3oBaTeIbHON
MporpaMMbl OCHOBHOT'O 00I1IeT0 00pa30BaHUs:

JUYHOCMHbLE:

® OTBETCTBEHHOTO OTHOUICHHS K YYCHHUIO, TOTOBHOCTH M CIIOCOOHOCTH OOYUAIOMIMXCS K

CaMOpa3BUTHIO M CaMOOOPa30BaHMIO HAa OCHOBE MOTHBAMM K OOYyYCHHIO U
MO3HAHUIO;

e (dopMHpOBaHUS KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOIICHUH U COTPYIHHYECTBE
CO CBEpPCTHUKaMH, CTapIIMMM M MIAAMIUMU B 00pa3oBaTelbHOW, y4yeOHO-
HCCIIEI0BATENILCKOM, TBOPUECKOM U APYIUX BUAAX JESATEIHHOCTH;

® YMCHHA SACHO, TOYHO, I'PaMOTHO HU3JIaraTb CBOW MBICJIU B YCTHOI\/'I W MACBEMEHHOM pcuu,
MOHUMATL CMBICH TOCTaBJICHHOM 3aaa4M, BBICTpauMBaThb aprymMEeHTAIUIO, ITPHUBOJIUTH
IIPUMEPHI U KOHTPIIPUMEDHI,

® T[IEPBOHAYAIBHOTO TPEACTABICHHMS O MaTeMaTHYeCKOH Hayke Kak cdepe
94eJI0BEYECKOH JIeATEIEHOCTH, 00 dTamnax e€ pa3BUTHsI, 0 €€ 3HAYNMOCTH JIJIsl pA3BUTHUS



[UBUJIN3AIMN, OCO3HAHMS BKJIAJa OTCUCCTBCHHBIX YUEHBIX B Pa3BUTHE MHUPOBOU
HayKH, MaTPHOTU3MA, yBaKeHUs K OTEe4eCTBY

® KPUTUYHOCTH MBIIUICHUS, YMEHHUS pACIO3HABaTh JIOTHUECKH HEKOPPEKTHBIC
BBICKA3bIBAaHUS, OTJIMYATh THIIOTE3Y OT (DaKTa;

® KPCAaTHBHOCTH MBIIUICHHUS, MHUIIUATUBBI, HAXOIUYUBOCTH, aKTUBHOCTH MPH PEIICHUU
apudmeTHuecKuX 3a/1a4;

e VyMCHHMS KOHTPOJUPOBATh TMPOIECC M Pe3ysbTaT y4eOHOM MaTeMaTH4YeCKOU
JIEATENBHOCTH;

e (hopMHUpPOBaHHS CIIOCOOHOCTH K SMOIMOHAIBHOMY BOCIPHUSATHIO MaTEMaTHYCCKHX
00BEKTOB, 3a/1a4, PEIICHUN, pacCyKICHUH;

Memanpedmemuble:

® YMEHHUS CaMOCTOATENBHO OIpPENENATh LEeNIH CBOEr0 OOy4YeHHs, CTaBUTh U
dopmynupoBate ansi ceOs HOBBIE 3amaud B yd€0e, pa3BUBaTh MOTHBBI U
MHTEPECHl CBOCH MO3HABATEIBHON JAEATEILHOCTH;

® CrocOOHOCTH CaMOCTOSITENIBHO TUIAHMUPOBATH aJbTEPHATUBHBIC ITyTH TOCTHIKECHUS LIEJIEH,
OCO3HAHHO BBHIOMpaTh HambOonee H>PQPEeKTHBHBIE CHNOCOOBI peIIeHUs Y4YeOHBIX W
NIO3HABaTENIbHBIX 3371a4;

® yMEHHS OCYHIECTBIISTh KOHTPOJIb 0 00pa3ily U BHOCUTh HEOOXOUMBIE KOPPEKTUBBL;

® CHOCOOHOCTH aJeKBATHO OIIGHUBATH IPABWIBHOCTh WIIM OINMOOYHOCTH BBITIOJHEHHUS
y4eOHOU 3amaun, €€ OOBEKTUBHYIO TPYIAHOCTH M COOCTBEHHBIC BO3MOXKHOCTH €€
peleHus;

e yMEHHMsS YCTaHaBIMBATh IPUYMHHO-CICICTBEHHBIC CBSI3M; CTPOMTH  JIOTUYECKHUE
pacCyXKIeHHs, yMO3aKJIIOUYEHHUs (WHAYKTUBHBIC, JACAYKTHBHBIE W IO AaHAJIOTHH) U
BBIBOJIBI;

e yMEHHs CO3]aBaTh, IPUMEHATh U NPEOOPa30OBBIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBa,
MOJIENI M CXEMBbI JUIs pellieHHs y4eOHBIX U M03HaBaTeNbHbIX 33/ay;

® pPa3BHUTHSI CIMOCOOHOCTHM OPraHW30OBBIBATH YUEOHOE COTPYAHHYECTBO U COBMECTHYIO
JeSITETbHOCTD C YYUTEIIEM M CBEPCTHUKAMH: ONPENEISTh IeNH, PaclpenesiaTh GyHKIUN
U POJIM YYaCTHUKOB, B3aUMOJICHICTBOBaTh U HAXOAUTh OOIIME CIIOCOOBI pabOThl; YMEHUS
pabotare B Tpymre: HaXOAWTh OOIIee pelleHHe W pa3penath KOH(QIMKTHI Ha OCHOBE
COIJIACOBAHUS MO3UIMHA M ydéTa HMHTEPECOB; CIyllaTh MapTHEPA; (GOPMYJIHUPOBATh,
apryMEHTHPOBATh M OTCTAaUBATh CBOE MHEHHE;

e (QopmupoBaHus y4yeOHOM M OOLIETONB30BATENLCKOM KOMIETEHTHOCTH B 00JacTu
UCTIOJIb30BaHUS UH(POPMALIMOHHO-KOMMYHUKAITUOHHBIX TEXHOJIOTH (UKT-
KOMITIETEHTHOCTEH );

e [IEPBOHAYATIBHOIO MpEJCTaBICHUs 00 HIesIX M O MeToJaX MaTeMaTUKu Kak 00
YHHUBEPCAJIBHOM SI3bIKE HAYKHU U TEXHHKH;

® pa3BHUTHUSl CIIOCOOHOCTH BHJETh MAaTEMaTHUYECKYI0 3ajady B IPYTUX IUCIHIUIMHAX, B
OKpY’KaloIlen KU3HHU;

® YMEHHS HaXOJIUTh B Pa3IMYHBIX UCTOYHUKAX MHPOPMAINIO, HEOOXOIUMYIO JUIS PEIICHUS
MaTeMaTHYECKUX MPOOIIEM, U TIPEICTABIATh €€ B MOHATHOW (hopMe; MPUHUMATH pEeIIeHUEe
B YCJIOBUSX HEMOJIHON U U30BITOYHOM, TOUHOU M BEPOSATHOCTHON MH(OpMAIUH;

® yMEHHs MOHWMAaTh W HUCIIOJIb30BaTh MaTEeMAaTHYECKHE CPEJCTBAa HATJLSIIHOCTH (PUCYHKH,
YepTEKH, CXEMBI | Jp.) IS WIDTFOCTPAIMH, HHTEPIIPETAIINH, apTyMEHTAIINH;

e YMEHMsS BBIJBUTaTh THUIOTE3bl NpPU peIIeHHMH Yy4eOHBIX 3aJad M OHUMAaHMA
HEOOXO/IMMOCTH UX MPOBEPKH;

® TIOHUMAHHWS CYITHOCTH QITOPUTMHUYECKHX NpPEANMHCAHUH W yMEHHs JEeWCTBOBATH B
COOTBETCTBHUH C TIPEIOKEHHBIM aJITOPUTMOM;



¢ YMCHHA CaMOCTOSATCIBHO CTABUTH LICIIH, BI:IGI/IpaTB " CO3J1aBaTh AJITOPUTMBI AJId PCIICHUSA

y4eOHBIX MaTeMaTHYECKUX MPOOIIeM;

® CIIOCOOHOCTH IIaHUPOBATb U OCYHICCTBIIATH ACATCIIBHOCTH, HAIIPABJICHHYIO Ha PCHICHUC

3ala4 UCCJICAOBATCIILCKOTI'O XapaKTECpa,

npeomemmuboie:

1)oco3HaHue 3HaUEHUSI MATEMAaTUKH JUIsl IOBCEHEBHOM KU3HU YEJIOBEKA;
2)Ipe/ICTaBICHUS. O MaTEMAaTHUECKON HayKe Kak cepe MaTeMaTHUECKON NeSITeIbHOCTH,
00 sTanax e€ pa3BUTHs, O €€ 3HAYMMOCTH AJIs Pa3BUTHUS LIUBUIN3ALINY;

3)yMeHus paboTaTh ¢ MATEMaTHYCCKHM TEKCTOM (CTPYKTYpPHUPOBAHHE, U3BJICUCHHE
HE00X0IuMOM nH(OpPMaLIMK), TOYHO U TPAMOTHO BbIpaXXaTh CBOU MBICIH B YCTHOU U
MMCbMEHHOU PeYH, MPUMEHSSI MAaTeMaTUUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY, UC-
MOJIb30BATh PA3IMYHBIC SA3bIKM MaTEMATHKU (CIIOBECHBIN, CHMBOJIUYECKHIH,
rpaduyueckuii), pa3BUTHS CIIOCOOHOCTH 0OOOCHOBEIBATH CYKJICHUS, IPOBOJIHUTH
KJIacCU(UKALHUIO;

4)BrnazeHusi 6a30BbIM IMOHIATUIHBIM alapaToM: UMETh MPEICTABICHUE O YHCIIE, IPo0H,
IPOILIEHTaX, 00 OCHOBHBIX I'€OMETPUUYECKHX OOBEKTax (TOuKa, MpsiMas, JIOMaHasi, yrod,
MHOTOYTOJIbHUK, MHOTOIPaHHHK, KPYT, OKPY>KHOCTB, I1ap, chepa u mp.), GopMupoBaHus
NPEJCTAaBICHUNH O CTATUCTUYECKMX 3aKOHOMEPHOCTSAX B PEaIbHOM MHUpPE U pa3iIMyYHbIX
Croco0ax uX U3y4eHHUs;
5)IpakTU4ecKd 3HAYMMble MaTeMaTHYECKUE YMEHHUS M HAaBBIKM, UX IPUMEHEHHE K
PELICHNIO MaTeMaTHYECKUX U HEMaTeMaTHYEeCKUX 3a/1a4, [TPeAIoIaralolie yMeHUs:

BBINOJIHATh BBIUMCIIEHUS C HATYPaJIbHBIMH YMCIAMHU, OOBIKHOBEHHBIMH U €CSTHYHBIMHU
JIpoOSMU MOJT0XKUTEIBHBIMU U OTPULIATEIbHBIMU YU CIAMHU;

pemaTh TEKCTOBBIE 3a/1a4i apu(METHIECKUM CITIOCOOOM U C TIOMOIIBIO YPaBHEHUIA;

n300paxxkath GUTYPHI HA TJIOCKOCTH;

HCII0JIb30BaTh T€OMETPUUYECKUH «SI3BIK» AJIsl OMMCAHUS [TPEIMETOB OKPYKaOILIEro MUPA;
U3MEpPSATH JJIMHBI OTPE3KOB, BEJIMUNHBI YIJIOB, BHIYUCIATH IUIOMIAU U 00BEMBI PUTYD
pacrno3HaBaTh U U300pa)kaTb paBHbIE U CUMMETPUYHBIE (PUTYPBI;

IIPOBOAUTH HECIIOKHBIE IPAKTUYECKHE BBIUMCICHMSI C IPOLIEHTaMH, HCIOJIB30BATh
HNPUKUIKY U OLEHKY; BBIMOIHATE HEOOXOIMMbIE U3MEPEHHUS;

WCIIOIb30BaTh OYKBEHHYIO CHMBOJIUKY JUIsI 3allUCU OOIIMX YTBEpXKACHUH, (opmy,
BBIPAKECHUM, YPABHEHU;

CTPOUTh Ha KOOPJAMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAMHATaM, ONPEAEIATh
KOOpJMHATHI TOYEK;

YUTaTh U HUCIIOJIb30BATh MH(OPMaINIO, PEACTABICHHYIO B BUE TAOJIULIbI, TUAarpaMMBbl
(cronbuaroil uiM KpyroBoit), B rpaueckoM BUJE;

peraTh npocTeiie KOMOMHATOPHbIE 3a/1a4uu IepeOOpOM BO3MOKHBIX BApUAHTOB.

MecTo Kypca MaTeMATHKHU B Y4eOHOM ILJIaHE
bazucHblii yuebHbIl (00pa3oBaTeNbHBIN) MIAaH HA U3yUYEHHUE MAaTEeMAaTUKH B 5-9 Kimaccax

OCHOBHOM TIIKOJIBI OTBOAUT 5 y4eOHBIX YacOB B HEAENI0O B TEUEHHUE KaXIOTO Trojaa
oOyueHnus, Bcero 8754acoB (175*5)



I[Inanupyemble pe3yJbTaThl 00y4eHHsI MaTeMaTHKe B 5-6 kiaccax
Apudmernka

ITo oxOHYAHUM U3YUYEHHS KYPCA YYAIIMHCA HAYYUTCS:

- IOHUMaTh OCOOEHHOCTHU AECATUUHOM CUCTEMBI CUUCIICHUS;

- HCII0JIb30BaTh IIOHATHS, CBSI3aHHBIE C IEIMMOCTBIO HATYPAJIBHBIX YHCEIL;

- BBIp@)XaTh YMCJIa B 3KBUBAJIEHTHBIX (hopMax, BbIOMpas Hanbosee NOAXOAAIYI0 B 3aBUCUMOCTH
OT KOHKPETHOW CUTyaluu;

- CPaBHUBATh U YIOPSAA0YUBATh PALlMOHAJIBHBIC YUCIIA;

- BBIIIOJIHATD BBIUMCIICHUS C PallMOHAJIBHBIMH YMCIIaMHU, COYETasi YCTHbIE U TUCbMEHHbBIE IIPUEMBI
BBIUNCJICHUM, IPUMEHATH KAJIBKYJIATOD;

- HCII0JIb30BaTh IIOHATHS U YMEHUs, CBSI3aHHBIE C IIPOIIOPLMOHAIBHOCTBIO BEIUYMH,
IIPOLIEHTaMH, B XOJI€ PELICHHS] MATEMaTUYECKUX 3aJa4 U 33[1a4 U3 CMEXKHBIX NPEIMETOB,
BBIIIOJIHATH HECJIOKHBIE IPAKTUYECKUE PACUETHI;

- aHAJIM3UPOBATh IPaUKK 3aBUCUMOCTEH MEXly BeIMUMHAMHU (pacCTOsIHUE, BpeMs,
TeMIeparypa u T.IL.).

Yyammiicst MOJyYUT BO3MOKHOCTh:

- IO3HAKOMHTHCS C MO3HIIMOHHLIMHM CHCTEMaMH CUMCIICHHUS ¢ OCHOBAaHHMAMU, OTIIMYHBIMHU OT 10;
- yrIIyOWTh M Pa3BHUTh MPEJICTABICHUS O HATYPATbHBIX YHCIaX U CBOMCTBAX JICTUMOCTH;

- HayYUThCS UCTIOTIB30BATh MPUEMBI, PAIllHOHATH3UPYIOIINE BBIYMCICHUS, TPUOOPECTH HABBIK
KOHTPOJIMPOBATH BBIYMCIICHUS, BBIOUPAS ITOIXOISAIINI JIJISI CHTYaI|H CIIOCO0.

Yucnoswvle u 6yK6€HHbl€ BbIPAINCEHUAL. YPCIGHeHM}Z.

ITo oxoHYaHUHN HU3y4YCHUS Kypca yqamuﬁca HAYIUTCHA:

- BBINIOJIHATH OIIEPALMM C YUCIOBBIMU BBIPAKECHUAMM;
- BBIIIOJIHATH IPe0Opa3oBaHusl OYKBEHHBIX BbIpaKEHUMN(PAaCKphITHE CKOOOK, IPUBEIECHNE
NOJOOHBIX CIaraeMbIx);

- pelaTh JIMHEWHbIE YpaBHEHHUS], pelllaTh TEKCTOBbIE 33aUl aJIreOpandeckKuM METOA0M.

Yyammiics moJy4uT BO3MOKHOCTh:
- pa3BUTH MPENICTaBICHHS O OYKBEHHBIX BBIPAKEHHIX U UX MPEOOPA30BAHMSIX;
- OBJIQJIETh CHIEHHAIbHBIMU TPUEMAMU PEIIECHUS YPABHEHUM, IPUMEHSTH anmnapaTr ypaBHEUN s
pELIEHUs KaK TEKCTOBBIX, TAK U NMPAKTUYECKUX 3a7ad.

T'eomempuueckue ghucypul.
H3zmepenue ceomempuieckux enuyun

I1o oxOHYaHMHU M3YUYECHHUS KYyPCa YYALMICH HAYYUTCH:

- pacro3HaBaTh Ha YepTEkKaX, PUCYHKAX, MOJEIAX U B OKPYKAIOLIEM MUPE IUIOCKUE U
MPOCTPAHCTBEHHbIE FTEOMETPUUECKHE (PUTYPBI U UX JIEMEHTHI;

- CTPOUTH YIUIBI, ONIPEAENIATh UX IPALyCHYIO MEPY;

- pacro3HaBaTh U U300paxarh pa3BEPTKU KyOa, IPsIMOYTOJILHOTO Napaslieenunena,
IIPABWJIBHOM NMUpaMubl, HWINHIPA U KOHYCA;

- OIPENENATh 0 JIUHEHHBIM pa3MepaM pa3BEPTKU PUTYpHI IMHEHHBIE pa3Mepbl caMOoi GUTYpHI U
Ha000pOT;

- BBIYUCTIATH 00BEM NMPSAMOYTOIBHOTO Mapauiesenuneaa u Kyoa.



Yyammics moJy4uT BO3MOKHOCTh:
- HAYYUTBHCA BBIYUCIIATH OGT:éM MPOCTPAHCTBCHHBIX 'COMETPUICCKUX (bHpr, COCTAaBJICHHBIX U3
MPSIMOYTOJIBHBIX MapalijieNIenuIe/1oB;
- YIIIyOUTB M Pa3BUTh MPEJCTABICHHS O MPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (PUTypax;
- HayYUTHCS IPUMEHATDH MOHIATHE PAa3BEPTKU JJISl BBIMOTHEHUS IPAKTUYECKUX PACUETOB.

Onemenmul cmamucnmuKku, 6eposmHoOCmu. KOM6uHam0prl€ 3a0ayiu.

ITo okoHYaHHMM M3y4YeHHUs KYPCa YUALIUICA HAYYUTCS:
-ACII0JIb30BaTh IPOCTENIINE CIIOCOOBI IIPEACTABICHUS U AHAIN3a CTATUCTUYECKUX JAHHBIX;
- pemaTtb KOMOWHATOPHBIE 33]]a4l Ha HAX0XKJICHHE KOJIMYECTBA OObEKTOB MM KOMOWHAIIHH.

Yyammiicst MOJyYUT BO3MOKHOCTD:

- MPUOOPECTH MePBOHAYAIBHBIN OMBIT OPraHU3aIuu cOOpa JaHHBIX IIPH MMPOBEACHUH OIpOca
00111eCTBEHHOTO MHEHUSI, OCYIIECTBIISITh UX aHAJIU3, PEJCTABIISATh PE3YJIbTATHI ONPOCa B BUJIE
TaOJIMIIBI, TUATPAMMBI;

- HAYYUTHCSI HEKOTOPHIM CIIELUATBHBIM TpUEMaM pelieHruss KOMOMHATOPHBIX 3a/1ad.

IlnaHupyemble pe3yJbTaThl H3y4YeHHs aJaredpsl B 7-9 Kiaaccax

X AHFG6D&I/I‘I€CKI/I€ BBIPAKCHUA

Bbmycmum Haywumcs:

®  ONEpPHPOBATh NOHATUSAMH «TOXKIECTBO», «TOXKAECTBEHHBIE TPEOOPA30BAHM», PELIATh
3aJauu, cojieprkaiire OyKBeHHbIE JaHHbIe, paboTaTh ¢ hopMynamu;

® OIEpUpOBATh MOHATUEM KBAJPATHOIO KOPHS, IPUMEHSATH €70 B BBIYMCIICHUSX;

®  BBINOJIHATH IPEOOPa30BaHNUs BBIPAKEHHM, COIEPIKALIUX CTENIEHH C LEIBIMU
MOKa3aTesIMU U KBaJIpaTHbIE KOPHU;

®  BBINOJIHATH TOKJECTBEHHbIE MPEe0Opa30BaHMUs PallMOHAIBHBIX BbIPAKEHHUI Ha OCHOBE
IpaBWJI AEMCTBUI HaJ MHOTOWIEHAMHU U alire0pandyeckuMHU Jpo0simMu;

®  BBINOJHATH Pa3JIOKEHUE MHOTOUWIEHOB Ha MHOKHUTEIIH.
Buvinycknuk nonyuum 603moxcuocmo:

® BBINOJIHUTH MHOTOIIIATOBbIE MPEOOPa30BaHMsI PAllHOHATBHBIX BBIPAXKEHUN, IPUMEHSS
HIMPOKUH BBIOOP CIIOCOOOB U MPUEMOB;

® [IPUMEHSATH TOXKIECTBEHHBIE MPEOOPA30BAHMS Ul PELICHUS 33a]1a4 U3 Pa3IUUHBIX
paszenoB Kypca.

% YpaBHeHuUs

Bbmycmum Hayuwumcs:



peliaTb OCHOBHBIE BU/Ibl PAllMOHAIBHBIX YPABHEHUH C OJJHOU IIEPEMEHHON, CUCTEMBI
JByX YpPaBHEHHUH C JBYMsl IEPEMCHHBIMU;

IIOHUMATh YPABHEHUE KaK Ba)KHEHUIIIYI0O MATEMATUYECKYIO MOJIEIIbUIS ONIUCAHUS U
U3y4eHHs pa3HOOOpa3HbIX pPealbHbIX CUTYallUH, peliaTh TEKCTOBbIE 3a/1aul
areOpanyeckuM METOJJOM;

NPUMEHSTH rpauuecKre MPeICTaBICHUS ISl UCCIIEI0BAaHUS YPaBHEHH, UCCIIEIOBAaHHS
U PELICHUs CUCTEM YPaBHEHUM C IBYMS IIEPEMEHHBIMU.

Bbmycmmk noayuum 603MONCHOCMb:

OBnazneTs ceUalbHBIMU PUEMaMU PEIICHHs] YPaBHEHUN U CUCTEM YPaBHEHUI;

YBEPEHHO MPUMEHSTH anmnapaT YpaBHEHH JUIs pelIeHns pa3Ho00pa3HbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXKHBIX MPEIMETOB, IPAKTHKY;

[TpumensTh rpaduueckre NpeacTaBIeHUs I UCCIEOBAaHUS YPaBHEHHM, CUCTEM
YpaBHEHUH, COJEpKaINX OYKBEHHBIE KOI(PPUIIUCHTHI.

+» HepaseHcTBa

Buinycknuk nayuumcesa:

IToHMMaTh TEPMUHOJIOTUIO M CUMBOJIMKY, CBSI3aHHYIO C OTHOILICHHEM HEPAaBEHCTBA,
CBOMCTBA YUCJIOBBIX HEPABEHCTB;

Pemate nuHelHbIE HEPABEHCTBA C OJJHOM IEPEMEHHON U UX CUCTEMBI; peniaTh
KBaJIpaTHbIE HEPABECTB C ONOPOM Ha rpauuecKue npeCTaBICHUS;

IIpuMeHATH anmapar HEpaBEHCTB Ul PELICHUs 3a/1a4 U3 pa3JIMYHbIX Pa3JeNoB Kypca.

Bbmycmmk nojiyuum 603MONCHOCMb:

OBnajers pa3InYHbBIMU IpUEMaMH JJOKA3aTelbCTBA HEPABEHCTB; YBEPEHHO NPUMEHATh
anmapar HepaBeHCTB Ul PELIeHUs Pa3HOOOPa3HbIX MaTeMaTHUECKUX 3ajiay, 3a/1a4 U3
CMEXKHBIX NPEIMETOB U MPAKTHKH;

[TpumensTH rpaduueckre NpeAcTaBIeHUs sl UCCIIE0BaHUS HEPABEHCTB, COAECPIKAINX
OyKkBeHHbIE KO3 PULIMEHTBHI.

** YUucioBble MHOXKECTBA

Boinycknuk naywumces:
[loHuMaTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C TOHSTUEM MHOYKECTBA,
BBITIOJIHSITH OTI€paIliy HaJl MHOKECTBaMHU;

Hcnonp30BaTh HavyaIbHBIE MMpEACTaBJICHUA O MHOXKCCTBC JIEHCTBUTEIIBHBIX YHCE]L.



Bbmycmmx nojiyuum 603MONCHOCMb:

Pa3BuBaTh peacTaBICHNE O MHOKECTBAX;

Pa3BuBaTh mpejcTaBICHUE O YUCIIE M YMCIOBBIX CHCTEMaX OT HATYPaJIbHBIX YHCENT JI0
JICHCTBUTEILHBIX; O POJIM BHIYHUCIICHUH B MPAKTHKE,

Pa3BuTh 1 yriryOUTh 3HAHUSI O IECSITUYHOMN 3aIMCH JICHCTBUTEIHHBIX
yucen(mepuognvIecKue U HEepruoInIecKue T1poou)

X/

s DYHKIWHU

Buinycknuk nayuumcs:
[ToHUMAaTh ¥ UCIIOJIB30BaTh (PYHKIIMOHAIBHBIC IOHSATHS. SI3bIK  (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUYCHHUS ),

Crpouts rpauku 31eMeHTapHbIX (GYHKLIUH, HCCIIE0BAaTh CBOMCTBA YUCIOBBIX (DYHKIIUN
Ha OCHOBE M3y4YeHHUs IOBEJCHMS UX IpauKOB;

[TonnmaTh QYHKIMIO KaK BOKHEHIITYI0O MATEMAaTHIECKYIO MOAEIb JUIsl OTICAaHUS
IPOLIECCOB U SIBJICHUN OKPYXKAIOIIEro MUpa, IPUMEHATh PYHKIIMOHAIBHBIM A3bIK IS
OIKCAHMS U UCCIIeI0OBAHUS 3aBUCUMOCTEN MEX 1y (PU3NUECKUMHU BEIMYMHAMU;
[TonnMaTh 1 UCHIOIB30BATH S3bIK MOCIIEI0BATEIBHOCTEN (TEPMUHBI, CHMBOJIMYECKHE
0003HaYEeHHUS)

[TpumeHsTh POpMyIBI, CBSI3aHHBIE C ApU(PMETUUECKON U Te€OMETPUUECKOM
IIPOrPECCUsIMU, U almapar, cGOPMUPOBAHHBIN NPU U3YUEHUH JIPYTUX pa3desioB Kypca, K
pELIEHUIO 331a4, B TOM YHCJIE C KOHTEKCTOM U3 pealbHOM KU3HHU.

Bbmycmmk nojiyuum 603MONCHOCMb:

[TpoBOIUTH HCCIIEOBAaHUS, CBA3aHHBIE C U3YYEHHUEM CBOMCTB (DYHKIIMHU, B TOM YHCIIE C
UCIIOJIb30BaHUEM KOMIIBIOTEPA; Ha OCHOBE I'pa)MKOB U3YUEHHBIX (QYHKIUI CTPOUTH
6osee crokHble TrpaduKH (KycOUHO-33JaHHbIE, C BBIKOJIOTHIMH TOUKAMU U T.II. );
Hcnonp3oBath (yHKIMOHATIBHBIE IPEJICTABICHHUSI U CBOMCTBA (DYHKLIUU PELICHUS
MaTEMaTUUYECKUX 3aa4 U3 PA3INYHBIX pa3/ieloB Kypca;

Pemars KOMOMHUPOBaHHBIE 33/1a4M C IPUMEHEHHEM (GOPMYII N-TO WIEHA U CYMMBI
HEPBBIX N WICHOB apu(PMETHUECKONW U T€OMETPUIECKOIN MPOrpeccHii, MpUMEHSISI IPH
ATOM amnnapar ypaBHEHUI Y HEPaBEHCTB;

[Tonnmath apupMETHUECKYIO0 M T€OMETPUUECKYIO MPOTPECCUN KaK PYHKIIUU
HaTypaJIbHOTO apryMEHTa; CBS3bIBaTh apU(METUUYECKYIO IPOTPECCUIO C TUHEHHBIM
POCTOM, FEOMETPUUECKYIO - C DKCIIOHEHIIMAJILHBIM POCTOM.

** DIIEMEHTEI HDI/IKHaI[HOﬁ MAaTCMaTHUKH




Buinycknuk nayuumcsa:
e licnosp30BaTh B X01€ PELICHU 334 DJIEMEHTAapPHbIC IPEACTABICHUS, CBS3aHHBIE C
npUOIMKEHHBIMU 3HAYEHUSIMU BEJIUYUH;
e lcnonp3oBarh mpocTeiime crnocoObl MPEICTaBICHHS U aHATTN3a CTATHCTUYECKUX
JIAaHHBIX;
e HaxoauTe OTHOCUTENIBHYIO YaCTOTY U BEPOSITHOCTD CIIy4allHOTO COOBITHUS;
e Pemare koMOMHATOpPHBIE 337a4l Ha HAXOKIECHNE YNCIIa 0OBEKTOB MJIM KOMOMHALIMH.

Bbmycmmk noayuum 603MONCHOCMb:

e [loHATH, UTO YUCIIOBbIE JaHHBIC, KOTOPBIEC UCTIOIB3YIOTCS JIJISl XapaKTEPUCTUKH 0OBEKTOB
OKPY’KAIOIIEero MUpPa, ABJIAIOTCS MPEUMYIIIECTBEHHO TPUOIMKEHHBIMU, YTO 110 3aIIUCH
npuOIMKEHHBIX 3HAYSHH, COACPIKAIIMXCS B UH()OPMAIIMOHHBIX UCTOYHUKAX, MOKHO
CYIUTh O MOTPEIIHOCTH MPUOIMKEHUS,;

e TIoHATH, UTO MOTPEIIHOCTH PE3yJIbTaTa BRIYUCICHUN JOHKHA OBITH COU3MEPUMA C
MOTPEUTHOCTHIO UCXOIHBIX JaHHBIX;

e [IpuoOpectu nepBOHAYAIBHBII ONBIT OpPraHU3aIUN cOOpa JAHHBIX MIPH MPOBEICHUU
orpoca 0OILECTBEHHOTO MHEHUS, OCYILIECTBIISITh UX aHAIIU3, IPEICTABIATh Pe3yIbTaThI
orpoca B BUJIE TaOIUIIbI, AUATPAMMBI;

e [IpuoOpectu OMBIT IPOBEACHUS CIYYAHBIX SKCIIEPUMEHTOB, B TOM YHCIIE C TIOMOIIBIO
KOMITBIOTEPHOT'O MOJEIUPOBAHUS, UHTEPIIPETALIUU UX PE3YJIbTATOB; HAYUYUTHCS
HEKOTOPBIM CHEeIMaIbHBIM NTPUEMaM pelIeHUs] KOMOMHATOPHBIX 3a/1a4.

NMnaHnpyemblie pesynbTaTtbl U3y4eHUA reomeTpumn B 7-9 Knaccax

% ['eomerpuueckue purypol

BbINYCKHUK HAYYHTCS

e [lonb30BaThCs SI3BIKOM FEOMETPHUH ISl OMUCAHUS IPEAMETOB OKPYKAIOILIETr0 MUpa U UX
B3aMMHOI'O PACTIONIOKEHHUS;

e Pacno3HaBaTh 1 n300pakaTh Ha YepTEkKax MU PUCYHKAX T€OMETPHUUECKUE PUTYPBI U UX
KOMOWHAIINH;

e KraccupunupoBaTb reoMeTpruecKue GUrypsr;

e HaxonuTe 3Ha4eHMs UIMH JTUHEHHBIX 3JIEMEHTOB (DUTYpP U UX OTHOLIEHUS, IPATyCHYIO
Mmepy yrioB ot 0 1o 180°, mpumensist onpeneneHusi, CBONCTBA U MPU3HAKKU (PUTYp U UX
AJIEMEHTOB, OTHOLIEHUS PUTYp (PaBEHCTBO, MOJ00ME, CHMMETPHSI, TOBOPOT,
napauieIbHBIN MIEPEeHOC);



° OHQpI/IpOBaTI: C HAYaJIbHBIMHA NTOHATUAMUA TPUTOHOMCTPUHU U BBITIOJIHATH 3JICMCHTAPHBIC
onepauuu HaJ QYHKIUSAMH YTJIOB;

e JlOKa3bIBaTh TEOPEMBI;

e Pemare 3a1aun Ha 10KA3aTENBCTBO, OMUPASCH HA U3YUYEHHBIE CBOMCTBA QUTYp U
OTHOIICHUH MCKAY HUMHU U MIPUMCHSA U3YUCHHBIC MCTO/AbI 1OKAa3aTCIbCTBA,

e Pemare HecnoXHbIE 331241 HA IOCTPOEHUE, IPUMEHSSI OCHOBHBIE QJITOPUTMBI
IIOCTPOEHUS C TOMOIIBIO LIUPKYJIA U JIUHEHKY;

e Pemars npocreiiiiye miaHUMETPUUYECKHE 3aJauH.

BbinycKHUK MOJYYUT BO3MOKHOCTH

e OsByafeTh METONAMH PEIICHUS 33Ja4 HA BBIYMCIICHUE U I0KA3aTEIbCTBO: METOIOM OT
IPOTHBHOTO, METOZOM TOAOOHS, METOIOM Iepedopa BAPHAHTOB U METOI0M
F€OMETPUYECKUX MECT TOYEK;

e [Ipuobpectu ONbIT IPUMEHEHHUS ANreOpPandeckoro U TPUTOHOMETPUYECKOro anmapara 1
UJEN ABYKEHUS IIPU PELICHUN F€OMETPUYECKUX 3a/1a4;

e OsyafeTh TPAAULIMOHHON CXEMOM PELICHMS 3a/1a4 Ha TIOCTPOCHUE € TIOMOIIBIO [IUPKYJIS
Y JINHEUKU: aHaJIU3, MIOCTPOCHHE, J0KA3ATEIbCTBO U UCCIIEIOBAHMUE;

e Hayunrtbcs pemaTs 3a/1a4d Ha IOCTPOEHUE METOJIOM T€OMETPUYECKUX MECT TOUYEK U
METO/I0M 110100H5;

e [Ipuobpectu OMBIT UCCTIETOBAHHS CBOMCTB TUNIAHUMETPHUYECKUX (DUTYP C TOMOIIBIO
KOMITBIOTEPHBIX IIPOIPAMM;

e [IpuoOpecTy ONBIT BHINOJIHEHUS IPOEKTOB.

«» M3Mepenne reoMeTpuyeCKuX BEJIUYHH

BbINYCKHUK HAYYUTCS

e llcnonb30BaTh CBOMCTBA U3MEPEHHUS JUIMH, YIVIOB U IUIOIIAJEH IIPU PEIICHUH 3a/1a4 Ha
HaXO0KJICHHE JJTMHBI OTPEe3Ka, ATHMHBI OKPYKHOCTH, JAJTUHBI IyTH OKPYKHOCTH, TpalyCHOM
MepHI yIia;

e Bpruucnare miomaan TpeyroiabHUKOB, MPSIMOYTOJIBHUKOB, TPANELHi, KPYroB U
CEKTOPOB;

e Bpiuncnare JIMHY OKPYKHOCTH U IJTUHY AYTH OKPY>KHOCTH;

e BpiuucnaTh JUIMHBI JTUHEHHBIX 3JIEMEHTOB (DUTYP U UX YIJIbI, UCIIONB3YSl U3YUYEHHBIE
dbopMyIibl, B TOM yucie GOpMyIbl ATUHBI OKPYKHOCTU U JUTHHBI IYTH OKPYKHOCTH,
dbopmyIsl Iomaaei huryp;

e PemaTh 3a7aun Ha 10KA3aTEILCTBO C UCIOIb30BaHUEM (HOPMYI AITUHBI OKPYKHOCTH U
JUTMHBI 1yTU OKPYKHOCTH, GopMyJ TUIoImaaei puryp;

e Pemare npakTHueckue 3a/1a4M, CBI3aHHbIE C HAX0XKJICHHEM T'€OMETPHUUECKUX BEIMYMH(
UCIOJIB3YS MPU HEOOXOJUMOCTH CIPAaBOYHHUKHN U TEXHUUECKUE CPEJICTBA).



BbinycKHUK MOJYYUT BO3MOKHOCTH HAYYUThHCS:

e Brruucnares mimomaau GUryp, COCTaBICHHBIX U3 ABYX WK O0Jiee MPSMOYTOJIbHUKOB,
[apajuIeJIOrpaMMOB, TPEYTOJIBHUKOB, KPyra U CEKTOpa;

e Bplunciarh mioniaan MHOrOyrojibHUKOB, UCIIOb3Yysl OTHOLIEHHUS] pABHOBEIMKOCTH U
PaBHOCOCTABJIEHHOCTH.

e [IpumensTs anreOpandeckuii 1 TPUTOHOMETPUUYECKUH anmapaT v UJEH JBHKEHUS IpU
pEeIlIeHNH 3a]]a4 Ha BBIYMCIIEHUE TUIOLIaiell MHOTOYT OJIbHUKOB.

+»» KoopauHatsl

BbINYCKHUK HAY4YHMTCH

e Brmuaucnars JJIMHY OTPE3Ka M0 KOOpAUHATAM €T0 KOHIOB; BBIYHUCIATL KOOPAWHATHI
CCPCANHDBI OTPC3KaA,

e licnosp30BaTh KOOPAWHATHBINA METOJ JUIsl U3YYEHHS CBOMCTB IIPSIMBIX U OKPYKHOCTEM.
BpInyCKHUK MOJYyYHT BO3MOKHOCTD

o OBJ'IaI[eTB KOOPAUWHATHBIM METOAOM PCHICHUA 3a1a4 Ha BBIYUMCIICHUC U N0Ka3aTCIbLCTBO,
L4 HpI/I06p€CTI/I OIIBIT UCITOJIb30BAHHA KOMIIBIOTCPHBIX IIpOraMM IJId aHaJIM3a YaCTHBIX
CJIy4a€B B3aUMHOI'O PACIIOJIOKCHU A Opr>KHOCTCI71 U IIPAMBIX

e [IpuoOpecTy ONBIT BHINOJIHEHUS IPOEKTOB.

% Bekropsr

BbINyCKHUK HAYYHTCS

e  OnepupoBarh ¢ BEKTOPAMH: HAXOAUTh CYMMY U Pa3HOCTh ABYX BEKTOPOB, 33JJaHHBIX
F€OMETPUYECKH, HAXOAUTh BEKTODP, PAaBHBIN ITPOU3BEACHUIO 33JaHHOTO BEKTOPA HA
YUCIIO;

e Haxomute 1is BEKTOPOB, 3aJaHHBIX KOOPAMHATAMU: JJIMHY BEKTOPA, KOOPAUHATHI
CYMMBGI U pa3HOCTH IBYX U bonee BCKTOPOB, KOOPAWHATEI IPOU3BCACHUA BCKTOPA HA
YUCII0, IPUMCHSA ITPpU HGO6XOI[I/IMOCTI/I HepeMGCTHTCHBHBIfI, codeTaTenbHBIA MITH
pacnpenenuTeNbHbI 3aKOHBI;

e BpunciATh CKAISIPHOE NPOU3BEIECHUE BEKTOPOB, HAXOUTh YIOJI MEXKAY BEKTOPAMHU,
YCTaHABIIMBATh MIEPIEHAUKYISIPHOCTD IIPSIMBIX.

BpInyCKHUK MOJYyYHT BO3MOKHOCTD

L OBJ'Ia,HeTI) BCKTOPHBIM METOJ0OM IJI1 PCHICHUA 3a1a4 Ha BBIYUCICHUC U TOKA3aTCIIbCTBO,

e [IpuoOpecTy OMBIT BHIMOJIHEHUS TPOEKTOB.



CoziepxaHre Kypca MaTEMATHKA 5-6 KJIACCOB.

Apugpmemuxa
HartypajbHble yncia

Psn HarypanbHbIX uncen. JlecaTuuHas 3anuch HaTypajabHbIX yucen. OKpyrieHue
HaTypaJIbHBIX YHCET.

KoopaunatHslii jiyd.

CpaBHenue HaTypaibHbIX yuces. ClI0KEHUE U BEIUMTAHUE HATYPATbHBIX YHCET.
CBoMCTBaA CIIOKEHHUS.

YMHOKEHUE U JIeJIeHNE HaTypallbHbIX uncell. CBolcTBa yMHOXeHUs. JleneHue ¢
octatkoM. CTerneHb Yucia ¢ HaTypaJibHbIM MTOKa3aTEeJIEeM.

Jenutenu u KpaTHbIE HATypaIbHOTO YKciia. Hanbonpmumii 00muid 1enuTelb.
Haunmenbiee o6imee kpatnoe. [lpusnaku genmumocTt Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
[IpocTthie u cocTaBHbIC yncia. PaznoxkeHue yncea Ha MPOCThIE MHOKUTEIU
Pemienne TeKCTOBBIX 335124 apu(PMETHIECKUMU CITOCOOAMH.

OO6b1kHOBEHHBIE 1poOH. OCHOBHOE CBOMCTBO apodu. Haxoxaenue npodu ot uncia.
Haxoxaenue uncina no 3HaueHuto e€ 1podu. [IpaBuibHble U HENPaBUIbHbBIE APOOH.
CMmelnanHble yuca.

CpaBHeHHE OOBIKHOBEHHBIX JIPO0EH M CMEIIAHHBIX Yncell. ApUPMETHYECKHIE JCHCTBUS C
OOBIKHOBEHHBIMU APOOSIMU U CMEIIAHHBIMU YUCIIAMHU.

Hecaruunblie qpoOu. CpaBHEHHE U OKpYIJIEHUE NECITUYHbBIX Apoleil. Apudmernueckue
JENCTBUS C JECATUUHBIMU Ipo0siMu. [Ipukuiku pe3yabTaToB BHIYMCICHUI.
[TpencraBienue necATUUHON ApoOU B BUJIE OOBIKHOBEHHOM JpoOU U OOBIKHOBEHHOM B
BUJIE JECATUUHON. beckoHeUHbIe TepHOIUUECKHE IeCATUUHbIE I1podu . [lecsTuuHoe
npubsmKeHne 0OObIKHOBEHHOM podu.

OtHowuenue. [IpouieHTHOE OTHOLIEHHE ABYX uncen. [leneHne uncna B JTaHHOM
oTHoueHuu. Macira0.

[Tponopuus. OcHoBHOE cBOMCTBO nponopuuu. [Ipsimas u o6paTHas MpoNOpLHOHATIbHBIE
3aBUCHUMOCTH.

[TpouenTsl. Haxoxnenne nporeHToB oT yncia. HaxoxieHue uncia 1no ero nporeHTaM.
Pemenne TekcTOBBIX 3a/1a4 apu(PMETHUECKUMHU CITIOCOOaMH.

PanuonaJibHbIE YHCJIA

[TonoxxurenbHbIE, OTpULIATENbHBIE YKcaa U 9uciio 0.

[TpoTuBONONIOXKHBIE UnCIa. MOMYyIIb YNCIA.

[enslie uncna. PannonansHelie uncia. CpaBHEHUE pAallMOHATIBHBIX YUCE.
Apudmerndeckue 1eHCTBUS ¢ pallMOHAIBHBIMU YnciaMu. CBOHCTBA CIOXKEHUS U
YMHOXEHUS palliOHAIbHBIX YHCETI.

Koopaunarnas npsimast. KoopanHaTHas III0CKOCTb.

Be.HI/I‘II/IHbl, 3aBUCUMOCTH MEKAY BEIUYUHAMM.

Enuuuns! 1auHel, miomaan, o0bEMa, Macchl, BpeMEHH, CKOPOCTH.
[TapameTpsl 3aBUCUMOCTEH MeX 1y BennunHaMu. [IpecraBienue 3aBUCUMOCTEN B BUJIE
dopmyin. Beruucnenus no Gpopmynam.

Yucnosvie u bykeeHmbvie 8blpadiceHus. YpasHeHusl.

Yucnoble BbIpakeHHsl. 3HaU€HUE YUCIOBOI0 BhipaxkeHus. [lopsaok neiicTBuil B
YHCIIOBBIX BbIpakeHUsIX. bykBeHHbIe BhIpaxkeHus. PackpbiTue cko0ok. Ilogo0HbIe
ciiaraeMble, pUBEICHUE MO0OHBIX cllaraeMbix. @OpMyIIbI.



VpaBuenus. Kopenb ypaBHeHus. OCHOBHbBIE CBOICTBA ypaBHEHUH. Perienne TeKCTOBbIX
3a/1a4 C MOMOILbIO YPaBHEHUH.

Onemenmul cmamucnmuKku, 6eposmHOCmu. KOM6MHam0prl€ 3a0ayu.

[IpencraBienue JaHHBIX B BHJIE TAOIUI], KPYTOBBIX U CTOJ0YATHIX TUarpamm, rpaduxos.
Cpennee apudmernueckoe. CpeHee 3HaUCHUE BETHUNHBI.

Cny4aitHoe coObiTHe. JlocTOBEpHOE 1 HEBO3MOXKHOE COOBITHS. Pemenne
KOMOHMHATOPHBIX 3a/1a4.

T'eomempuyeckue guzypuol.
Hzmepenus ceomempudeckux 6eIuduH

Otpesok. [locTtpoenue otpeska. [nnnHa orpeska, tomaHoi. I3mepeHue AIMHbI 0Tpe3Ka,
IIOCTPOEHUE OTpe3Ka 3a1aHHOoM nHbL. [lepumeTp MHOroyroiasHuka. IlnockocTs.
IIpsamas. JIyu.

VYrou. Bune! yrnos. I'pagycHas mepa yria. MsmMepenue u noCTpOeHUE YIiioB ¢ IIOMOIIbIO
TpaHCIIOPTHPA.

[Ipssmoyronbauk. KBaapar. TpeyronbHuk. Buasl TpeyroibHUKOB. OKpYKHOCTb U KPYT.
Jmuna okpykuoctr. Yucio [].

PaBenctBo duryp. [lonstue u cBoiicTa momaau. [Inomans npsMoyroabHUKa U
kBazpara. [Tnomanp kpyra. Ocb ciMMETpUH QUTYpHI.

Harnsigaeie npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (PUTypax, TAKUX KaK: MPSIMOYTOIbHBIN
napajuienenunes, Kyo, nupaMuaa, HUIUHAP, KOHYC, map, chepa. [Ipumepsr pazBépTok
MHOTOIPAaHHUKOB, IWINHAPA, KoHyca. [lonarue u cBoiictBa 00bémMa. O0bEM
MPSIMOYTOJIBHOTO TIapajuiesienuneia u Kyoa.

B3aumnoe pacnonoxenue 1Byx npsimbix. [lepnennukynspusle npsmeie. [lapannenbHble
MpsIMBIE.

OceBas U LIEHTpaJIbHAs CHMMETPUH.

Mamemamuxa 6 ucmopuieckom pazeumui.

Pumckas cucrema cuncienus. [lozunimonnsie cucreMsl cuncienus. O6o3HaueHue nudp B
pesHueii Pycu. CrapunHble Mephl 1IMHBL. BBeIeHNE MeTpa Kak eqUHUIBI AIUHbBL. MeTpudeckas
cucrema Mep B Poccu, B EBponie. McTopust dopMupoBanusi MaTeMaTH4E€CKUX CUMBOJIOB. J{pobu
B BaBunone, Erunte, Pume, Ha Pycu. OTkpbITHE A€CATHUHBIX 1poOei. Mup MpocThIX YUCel.
3omnotoe ceuenue. Yuco 0. [losiBineHne oTpuaTebHbIX YHCEIL.

JI.® Maruaunkwuii. [1.JI.Ye6pimes. A.H.Konmoropos.

KoanuecTBoO KOHTPOJBbHBbIX paﬁoT:

B 5 knacce- 10

B 6 knacce-12



CoziepxaHue Kypca ajareopsl 7-9 KJ1accoB

¢ AnreOpanyeckue BhIDAKEHUS

BBIpa)KeHI/IC C IICPEMECHHBIMU. 3HaueHHuE BBIpa’XCHUA C IECPEMEHHBIMHU. HOHYCTI/IMble
3Ha4YCHUSA IICPEMCHHBIX. TO)K,Z[CCTBO. TO)KI[CCTBCHHBIG Hp606pa3OBaHI/IH aJ'IFe6paI/I‘ICCKI/IX
BBIpa)KCHHfI. HOKaSaTeHBCTBO TOXKIACCTB.

Crenensb ¢ HaTypaJIbHBIM MTOKa3aTeneM U €€ cBoiicTBa. OiHOWIeHbl. OqHOUIEH
cranzapTHoro Buja. Crenens onHowIieHa. MHOrouaeHsl. MHOrOWIEH CTaHAapTHOIO BUJA.
Crenenb MHOrouwineHa. CiaoeHue, BBIMUTAHUE U YMHOKEHHUE MHOTOWIEHOB. DOpMyIibl
COKPAIIEHHOTO YMHOXKEHUS: KBaIpaT CyMMBI U KBaJpaT Pa3HOCTHU ABYX BBIPA)KCHUH,
IIPOU3BEJICHNE CYMMBI M PA3HOCTH JBYX BbIpaKCHUN. Pa3iioxkeHue MHOTOWIEHAa HA MHOXKHUTEIIH.
Boinecenne MHOXUTENS 32 CKOOKH. MeTo rpynnupoBKu. Pa3HocTh KBapaToB IBYX
BbIpaxkeHH. CyMMa U pa3HOCTh KyOOB J1ByX BbIpaskeHu. KBagparHblil Tpéxunen. Kopenpb
KBaJipaTHOro TpéxwieHa. CBoicTBa KBajpaTHOro TpéxwieHa. Pa3noxkeHue KBaapaTHOTO
TpEXWIEHA HA MHOXKUTEIN

Panmonansubie BeipakeHus. Llenbie Beipaxkenus. J[poOHbIe BeIpaxeHus. PanmonanbHas qpoob.
OcHOBHOE CBOMCTBO paliMOHaNbHOM Apoou. ClioKeHue, BRIYMTAHUE, YMHOKEHUE U JICTICHUE
paroHaIbHBIX Ipobeil. Bo3Benenue parmonansHoi 1podu B cTeneHb. ToX/1eCTBEHHBIE
npeoOpa3oBaHus pallMOHAIBHBIX BhIpakeHuil. CTEleHb ¢ IeNbIM MoKa3aTeleM U €€ CBOICTBa.

KBagparabie kopHH. AprdMeTHUECKUi KBaIPaTHBI KOPEHb M €r0 CBONCTBA.
ToxnecTBeHHbIe TPeoOpa30BaHUs BBIPAXKEHHUH, COJepKALINX KBAJpaTHbIE KOPHH.

¢ YpaBHCHUS

VYpaBHeHue ¢ 01HOM nepeMeHHOM. KopeHb ypaBHeHUs. PaBHOCWIBHBIE ypaBHEHHS.
CBolicTBa ypaBHEHUI € OJIHOH epeMEeHHOW. Y paBHEHHE KaK MaTeMaTH4ecKasi MOJelb
peaIbHON CUTYallUH.

JIuneiinoe ypaBHeHnue. KBaapatHoe ypaBHeHune. Dopmyra KOpHEHW KBapaTHOTO YpaBHEHHMUS.
Teopema Buera. PanimonanbsHbeie ypaBHeHHs. PellieHre paBHOCHIIBHBIX YPABHEHHH, CBOIASIIUXCS
K JUHEHHBIM MM KBaJpaTHBIM ypaBHEHUsM. PerieHrne TEKCTOBBIX 3a/1a4 C MOMOIIbIO
palMOHAIBHBIX YPABHEHUI.

VYpaBHeHue ¢ AByMs NepeMeHHbIMU. [ paduk ypaBHEHUS ¢ IByMsI epeMeHHbIMU. JInHeHoe
ypaBHEHUE C JIByMS MIEPEMEHHBIMU U €T0 rpaduK.

CucreMbl ypaBHEHUH ¢ IByMs IepeMeHHbIMH. ['paduyeckuii MeTos pelieHns CUuCTEMbI
YpaBHEHUH C JIBYMsI NEPEMEHHBIMU. PenieHue CUCcTeM ypaBHEHHMI METOJIOM MOJICTAHOBKHU U
cioxeHns. Cuctema IByX ypaBHEHHUH C IByMsI IEPEMEHHBIMH KaK MOJIENIb PEaIbHOM CUTYallUH.

+» HepaseHcTBa




YucnoBble HEPAaBEHCTBA U UX CBOMCTBA. CIIOKEHNE U YMHOKEHUE YHACIIOBBIX HEPABEHCTB.
OuenuBanue 3Ha4eHUs BhIpakeHUs. HepaBeHCTBO ¢ 0/1HOM epeMeHHO. PaBHOCHIIBbHBIE
HEpaBeHCTBA. YHMCIIOBBIE IPOMEXKYTKHU. JINHEHBIE M KBAApaTHbIC HEPABEHCTBA C OJHOU
nepeMeHHO. CHcTeMbl HEPaBEHCTB C OAHON IEPEMEHHOM.

+¢* YncaoBble MHOKECTBA

MHoxecTBO 1 ero aneMeHTsl. CiocoObl 3aaHns MHOXKecTBa. PaBHble MHOKecTBa. [lycTroe
MHOkecTBO. [lonmHOkecTBO. Onepanuu Hax MHOKecTBaMu MimocTpanyst cOOTHOIIEHUM
MEXJly MHOXKECTBAMHU € ITIOMOLIBIO AUarpaMm Oiepa. MHOXKeCTBa HaTypabHBIX, LIETbIX,

m
pallHOHAJIbHBIX YHUCCII. PanmoHansHOE YHCIO Kak I[p06b Buaa ; , € M- LeJI0€ YucCJI0o, an —

HaTypaJIbHOE, U KaK OeCKOHEUHas epruoudeckas necsatuunas qpoos. [Ipeacrasnenue 06
MPPALMOHAIBHOM uKciie. MHOXKECTBO JeHCTBUTENbHBIX uncen. [IpencraBinenue
JIEHCTBUTEILHOTO YUCJIa B BUIE OECKOHEUHON HEMEPUOIUYECKON JECITHYHON JPOOH
CpaBHeHue nelicTBUTENBHBIX yncell. CBsi3b Mex 1y MHOKecTBaMu N. Z. Q/

s DyHKIUU
YucaoBble PyHKIHA

OyHKIMOHATBHBIE 3aBUCUMOCTH MEX 1y BenmmunHamu. [Torstue pynkmun .OyHKIHS KakK
MaTeMaTHYeCcKasi MOJIEIb peaibHOro mporecca. O6macTs onpeaeneHus U 00JIaCTh 3HAYCHUN
¢byukun. Crnoco6s! 3aganus Gynkuuu. ['papuk ¢pyukiuun. [loctpoenue rpadukoB GpyHKIUM C
noMoIIbIo peodpazoBanuit puryp. Hynu dynkiun. [IpomMexxyTku 3HaKOMOCTOSHCTBA (PYHKITHH.
[TpoMexyTKH BO3paCTaHUsI U IPOMEKYTKH YObIBaHUS (DYHKITUH.

JIuneitnast GpyHKIHs1, 0OpaTHas MPONOPLUUOHANBHOCTD, KBaJApaTUUHast QyHKIHS,

dynkmus y = v/x , ux cBoiicTBa U rpaduK.
YucjaoBbie MoCjaea0BaTeC/JIbHOCTH!

[TonsiTue uncnoBoi nmocnenoBareabHOCTH. KoHeuHbIe U OECKOHEUHbIE
nocyenoBaTeIbHOCTH. CrocOOBI 3a1aHUs TIOCTIEOBATEILHOCTU. ApudMeThyecKas u
reoMerpuueckas nporpeccuu. CBoiicTBa WiI€HOB apu(PMETUUYECKON U FreOMETpUUECKOI
nporpeccuii. Dopmyiibl 0011IeTO WieHa apuhMEeTUIECKONW U TEOMETPUUYECKON MPOTPECCUH.
DopMyIBl CyMMBI N —IEPBBIX WICHOB apuPMETHUECKOM 1 reoMeTprueckoi nporpeccuii. Cymma
OECKOHEUHOI TeOMETPHUUECKOM Mporpeccuu, y kotopoit |q| < 1. IlpencraBienne 6eCKOHEYHOM
MEePUOIUYECKON JECATUYHOM IpoOr B BHI€ OOBIKHOBEHHOM IPOOH.

«* DJIeMEHTBI IPUKIATHON MAaTEMATUKHU

Matremaruueckoe moaenupoBanue. [lporeHTHbie pacu€Tbl. opMyiia CIOKHBIX
nporeHToB. [Tpubnmxénnble BeIUMCICHUS. AOCOMIOTHAS U OTHOCUTEIIbHAS
norpetrHocTH. OCHOBHBIE ITpaBUiIa KOMOMHATOPUKH. YacToTa U BEPOSTHOCTD
ciyyaitHoro coobiTus. Kiaccuueckoe onpenenenue BeposTHOCTH. HavanbHble cBeeHUS



o craructuke. [IpencraBneHne JaHHBIX B BUJIE TaOJIUL, KPYTOBBIX U CTOJIOYATHIX
auarpamm, rpa¢pukoB. CTaTUCTUYECKHE XapaKTEPUCTUKU COBOKYITHOCTH JAHHBIX:
cpeaHee 3HaUeHHe, MOJa, pa3Max, MeIuaHa BBIOOPKH.

«» AsnreOpa B MICTOPUYECKOM DA3BUTHH.

3apoxaeHue anreOpbl, KHUTa O BOCCTAHOBJIEHUU U MPOTUBOIIOCTABICHUN
Myxammena anb-Xopesmu. Mcropus popmupoBanus MmareMaTudeckoro s3bika. Kak
3apoauiach ujes koopauHar. OTKpbITHE UPpAaLMOHAIBHOCTH. W3 uctopuu
BO3HUKHOBEHHsI OPMYIT JIJIsl PEIIeHUs YpaBHEHUM 3-i1 u 4-1 cTteneHeit. Mcropus
pa3BuTHs moHaTuss QyHkiuu. Kak 3apoaunack Teopus BeposiTHOCTed. Ymcia
®ubonauun. 3amaya Jl.IIuzanckoro (PuboHaAYUM) O KPOIUKAX.

JI.® .Maruuukwuii. I1.J1.Ye6sme. H.W.JIo6aueBckuii. B.S.byHsikoBckwmii.
A.H.Konmoropos. @.Buert. [1.depma. P.Jlexapt. H.Tapranss. [.Kapnano. H.AGens.
b.ITackans. JI.IIuzanckumii. K.I'aycc.

Koauuecmeo konmpoibHblx padom:

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

CogaepxaHue Kypca reoMeTpuu 7-9 KiaccoB

% IIpocreiiire reomeTpuyeckue purypol

Touka, npsamas. OTpe3ok, ay4. Yroia. Buast yrioB. CMexHbIe U BEpTUKAIbHBIE YTJIbL.
buccekrpuca yria.

Ilepecekaromuecs 1 napajuiesbHble IpsAMble. [lepreHIuKyaspHbIe MPsSMBIE.
[Ipu3naku napamuienbHOCTH NpsMbIX. CBOWCTBA NapaslieIbHbIX MPSMBIX.
[lepneHquKysp U HAKIOHHAS K IPSIMOM.

+* MHOIOVIroJIbHUKH.

Tpeyronbauku. Bumbl TpeyronbHUKOB. Meanana, OMcCceKTprca, BBICOTa, CPETHSS
JIMHUA TpeyroybHUKA. [[pu3HaKku paBeHCTBA TpeyroJbHUKOB. CBOKCTBA U IPU3HAKU
paBHOOEPEHHBIX TPEYTroNbHUKOB. CepeAMHHbBIN NepneHANKYIsp oTpe3ka. CymMMa yrios
TpeyrosbHUKA. BHelHNe yribl TpeyrojapHuKa. HepaBeHCTBO TpeyroiabHUKA.
CooTHolIeHUsI MeXKIYy CTOPOHAMH U YTiaMHu TpeyroiabHuka. Teopema I[Iudaropa.

[Tono6uslie TpeyronpHuku. [IpusHaku nogo0us TpeyroibHUKOB. Touku
nepeceueHus MeaH, OUCCEKTPUC, BBICOT, TPEYTOJIbHUKA, CEPEIMHHBIX
NEPIIEHAUKYIISPOB CTOPOH TpeyroibHUKa. CBONCTBO OMCCEKTPUCHI TPEYTOJIbHUKA.
Teopema ®Paneca. MeTpuueckue COOTHOLIEHHSI B IPMOYTOJIbHOM TpeyronbHuke. Cunyc,
KOCHHYC, TAHT'€HC, KOTAHI€HC OCTPOTO YIJIa IPSIMOYTOJIBHOIO TPEYTOJIbHUKA U YTJIOB OT



0 o 180°. @opMyiibl, CBA3BIBAIOLINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJHOTO U
TOTO ke yria. Pemenue TpeyroibHUKOB. TeopeMa CHHYCOB M TeOpeMa KOCUHYCOB.

Yerbipéxyronpauki. [lapamnenorpamm. CBolicTBa U NpU3HAKU
napaiesnorpamMma.. [IpsiMoyroiasHHUK, poMO, KBaapaT, UX CBOHCTBA U MPU3HAKH.
Tpanenus. CpenHss IMHUS Tpalely U €€ CBONWCTBA.

MHoroyroiabHUKU. Beinykiible MHOTOYrojapHUKH. CymMMa YIJIOB BBIITYKJIOTO
MHOI'OyrojbHUKa. [IpaBUIIbHBIE MHOTOYTOJIBHUKH.

X OKDV)KHOCTI) H KPVT.
["'eoMeTpuUYEeCKHE NOCTPOCHUS

OKpy>XHOCTb U KPYT. DJIIEMEHTHI OKPY>KHOCTHU U Kpyra. L{eHTpanbHble U BIIHCAaHHBIC
yribl. KacaTenbHast K OKpYKHOCTH U €€ CBOMCTBA. B3auMHOE pacrionoxeHue npsamoun u
OKpy>kHOCTH. ONIMCHHAA U BIIMCAaHHAs! OKPYXKHOCTH TPEYrobHUKA. Brimcanubie 1 onucaHHbIe
YETBIPEXYTOJIbHUKY, UX CBOMCTBA U NIPU3HAKK. BriCaHHbIE M ONTMCAHHBIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe mecto Touek (I'MT). CepennHHBIN EpHEHAUKYISIP OTpE3Ka U
Ouccexrpuca yria kak ['MT.

I'eomeTprueckue nocTpoeHus: HUPKYJIeM U JuHeKo. OCHOBHBIE 3a]aul Ha
IIOCTPOCHHUE: ITOCTPOCHUE YIIIA, PABHOIO JAHHOMY, TOCTPOCHHUE CEPEINHHOTO NEPIICHANKYIIAPA
JTAHHOTO OTPE3Ka, HOCTPOEHUE NPSIMOM, MPOXOIAIIEN Yepe3 TaHHYIO TOUKY U
NEepHEeHIUKYIIAPHOIN TaHHOM MPsAMOH, MOCTpOEeHUE OMCCEKTPHCH TaHHOTo yria. [ToctpoeHue
TPEYroJIbHUKA 110 3aJaHHbIM di1eMeHTaM. Meroa I'MT B 3aiayax Ha MOCTpOEHHUE.

X8 HM3MepeHne reoMeTpuUeCKUX BEJIMYUH

JnuHa otpeska. PaccTosiHue Mexay IByMsl TOUKaMH. PaccTosiHiE OT TOYKH 10 IPSMOW.
PaccrosiHne mexay nmapajieTbHbIMA TPSIMBIMU.

IlepumeTp MHOTOYTOJIbHUKA.
JUinHa OKpY>KHOCTH. [[TMHA yry OKpY>KHOCTH.
I'panycHas mepa yria. BenuunHa BMcaHHOTO yria.

[TonsiTre miomaau MHOroyrojabHuKa. PaBHoBenukue purypsl. Haxoxaenue miomaau
KBaJpara, NpsIMOYrOJIbHHUKA, TapAJIEIOrPaMMa, TPEYTOJIbHUKA, TPAIECIUH.

[Tonstue mnomasnu kpyra. [Tnomanas cexkropa. OTHOIIEHUE TUIOMAAEH TTOT0OHBIX UTYD.

% JlekapTOBbI KOOPJIMHATEI HA INIOCKOCTHU




dopmyia pacCTOSHUS MEXy JByMs ToukaMH. KoopanHaTsl cepeluHbl OTpe3Ka.
VYpaBHeHue Gurypol. YpaBHEHHE OKPY>KHOCTHU U MPSIMOM. YTII0BOH KO3 (UIIEHT
IIPSAMOM.

% BekTopsl

[Tonstue BexkTopa. Moayns (ayuHa) Bektopa. PaBHbie BekTopsl. KomnneapHsie
BekTOpbl. Koopauuatel BekTopa. CrioskeHre U BBIYUTaHHE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha
yucio. CkasipHOe pou3BeieHUEe BEKTOpoB. KocuHyc yria Mexay AByMs BEKTOpaMH.

s [eomeTpuyeckue npeodOpa3oBaAHUS

[Tonsarue o mpeobpazoBannu purypsl. JBmwkenue Gpurypsl.. Buapl 1BuxeHus QUrypsl:
napaielibHbI IepeHoc, 0ceBas CUMMETpHsL, OBOPOT. PaBHble Gpurypsl. 'omoterus. [Togobue

dburyp.

% DJIEeMEHTHI JIOTUKUA

Ornpenenenne. AKCUOM U TeopeMbl. JlokazarenbcTBo. Jloka3arenbCcTBO OT MPOTUBHOTO.
Teopema, obpatHas ganHoii. HeoOxomumoe 1 1ocTaTOYHOE yCIIoBHE. YTIOTpebIeHne
JIOTHYECKUX CBA30K €Cl..., MO ..., mo20d U MOJIbKO mMo20d.

X ["'eoMeTpus B MICTOPUICCKOM PA3BUTHUHM.

N3 wncropum reomerpum, «Hawama»  EBximpa. Hcrtopmsa mnsaroro mnocrynara EBknmaa.
Tpuronomerpus — Hayka 00 H3MEpEeHUU TpeyrodbHUKOB. [locTpoeHune mpaBUIBLHBIX
MHOTOYroJabHUKOB. Kak 3aponunace naest KOOpAWHAT.

H.N.Jlo6auesckuii. JI1.Dinep. ®anec. [Tudarop.

Koauuecmeo konmpoivHblix padom

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



OCHOBHBIE TEXHOJOTUH

C uenbto obecniedeHus 3PGHEKTUBHOCTH U Pe3yIbTATHBHOCTH Y4eOHOTO mpoIiecca
UCIIOJIb3YIOTCSl Pa3IMYHbIE TEXHOJIOTUU 00y4EHusl.

I'maBHOM 3aa4eli UCIIONIB30BAaHUS HOBBIX TEXHOJIOTHUM SIBJISETCS PaCILIMPEHUE
MHTEIJICKTYyaJIbHBIX BO3MOKHOCTEH YeJI0OBEKa. Bee MCob3yeMble TEXHOJIOTUN HAIPaBIICHbI HA
coXpaHeHHe (PU3NIECKOTO, ICUXUIECKOTO M HPABCTBEHHOT'O 37I0POBbS KAXKIOTO YUCHHKA.

Ha ypoxax ncrosib3yroTcs 31€MEHThI CIEAYIOUIMX TEXHOIOTHI:

Mpo6nemHoe obyuyeHue

Co3znanue B y4eOHOM JISATECILHOCTH IPOOJIEMHBIX CUTYAIIMH M OpraHU3allisl aKTUBHOM
CaMOCTOATEJIbHOM ACATEIbHOCTH YYAIIUXCS 110 UX Pa3pelICHUI0, B PE3YyJIbTaTe Yero MPOUCXOIUT
TBOPYECKOE OBJIAJICHUE 3HAHUSIMU, YMEHHUSIMU, HABBIKAMHU, PA3BUBAIOTCSI MBICTUTEIbHBIC
CITOCOOHOCTH.

NupuBuayanbHo-pa3BuBaloliee o0yyeHue

3HAKOMCTBO C HOBBIMH METOAaMU MBICITUTEIBHOMN ACATCIIBHOCTH ITPHU PCHICHUN TBOPYCCKUX
33,Il21HI/II71 C 4HepTCIKaMH, TCXHOJIOTMYCCKUMHU KapTaMU B UHAUBUAYAJIbHOM ITOPAIAKE

PasnoypoBHeBOe 00yueHue

VY yuuTens nosiBISE€TCS BOZMOXXHOCTh IIOMOTaTh CIa00OMYy, YAENsATh BHUMaHUE CHILHOMY,
peanu3yeTcsl KellaHWe CUIIbHBIX YYaluXcsl ObICTpee U TIy0Ke MPOJIBUTaThCsl B 00pa30BaHUM.
CunpHble yyanyecs yTBEp>KIArTCs B CBOUX CIIOCOOHOCTSIX, Ci1a0ble MOJIy4atoT BO3MOXKHOCTh
UCTIBITHIBATh YYEOHBIN yCTeX, OBBIIIAETCS YPOBEHb MOTUBALIUN YUEHUSI.

TexHo10rNsA NPOEKTHOrO 00y4eHHUS

VYuurens opraHusyer yueOHO-II03HABATENbHYIO, HCCIIE0BATENLCKYIO0, TBOPYECKYIO HIIU
UTPOBYIO JIEATEILHOCTh 00YJaIOIUXCsl, KOTOPhIE OBJIA/IEBAIOT HABBIKAMH CaMOCTOSITEILHOTO
novcka, oOpabOTKU M aHalM3a HYKHOM MH(OpMAaLWU Ui pelIeHus KaKoH-In0o MpoOieMsl,
3HAUYMMOM ISl Y4aCTHUKOB ITPOEKTA.

PaboTa ¢ Bcronap30BaHuEM 3TOM TEXHOJIOTHH Aac€T BO3BMOXKHOCTb Pa3BUBATh HHANBUAYAJIbHBIC
TBOPUYCCKUC CIIOCOOHOCTHU ydaimunxc, 0oJiee 0CO3HAHHO MNOAXOIHUTHh K HpO(bCCCI/IOHaJ'IBHOMy u
COIHUAJIBHOMY CaMOOITPCACIICHHUIO.

TexHoJI0rus HCN0/Ib30BAHUS B 00Y4eHUHM UTPOBBIX METO0B: POJIEBbIX, 1€JIOBBIX H APYTHX
BHU/IOB 00yYAKOLIMX UT'P

Pacmmpenue kpyrosopa, pa3BUTHE IO3HABATEIbHON J€SITEIbHOCTH, (POPMUPOBAHUE
OTIpeNIeICHHBIX YMEHUI ¥ HABBIKOB, HEOOXOIUMBIX B MTPAKTHYECKOHN JICATEIHEHOCTH, PAa3BUTHE
0011ey4eOHbIX YMEHHH U HAaBBIKOB.



TecTOBBIC TEXHOJIOIHH

OHGHKa YPOBHA 06y‘lCHHOCTI/I 110 KOHKpCTHOfI TEME, MO3BOJIAIOIIAs PEAIbHO OLUCHUTDH
T'OTOBHOCTH 06yqa}0mnxcsl K UTOI'OBOMY KOHTPOJIIO, YCTAHOBJICHHUEC KOJIMYCCTBCHHLIX U
KauCCTBCHHBIX MHAUBUAYAJIbHBIX pa3JII/I‘II/II7I.

OO0yueHue B cOTpyAHUYeCTBe (KOMaHAHAs, TPyHnoBasi padora)

CoTpyaHHUYECTBO TPAKTYETCS KaK UJIesl COBMECTHOM pa3BUBAIOIIEH JEATEIbHOCTH B3POCIBIX U
netedt. CyTh MHAMBUIYATBHOTO MTOAXO0a B TOM, YTOOBI HATH HE OT Y4EOHOTO MpeaMeTa, a OT
pebeHKa K MpeaMETY, HIITH OT TeX BO3MOKHOCTEH, KOTOPBIMH pacrojiaraet peOeHOK, IPUMEHSTh
MICUXOJIOTO-TIEArOTMYECKUE JUATHOCTUKH JTHYHOCTH. OOyJaroniuecss ¥ yYuTeab 3aHUMAOTCS
COBMECTHOH JIeATEIHHOCTHI0. D(PPEKTUBHOCTE METO/Ia HE TOJIBKO B aKaJIEMUYECKUX yCIIeXax
00ydJaronuxcs, Ho ¥ B UX MHTEJUICKTYaJIbHOM ¥ HPaBCTBEHHOM Pa3BUTHH.

I/IH(l)OpMaIII/IOHHO-KOMMyHI/IKaHI/IOHHbIe TEXHOJOI'UH

NcnonszoBanue [1K B yueoHOM mporiecce. Coznanue pedepaTos, Cirali1oB, MPE3CHTAIUN U JIp.
[Touck nyxHoi nunpopmanuu B Matepuer. [IpuMeHenne noaydeHHbIX 3HAHUH B TPAKTHYECKON
JIeSATeTLHOCTH.

310poBhbe cOeperamoiye TEXHOJIOT I

Hcnonb30BaHue JaHHBIX TEXHOJIOTHH IMO3BOJISIFOT PABHOMEPHO BO BPEMsl YpOKa pacipeeiisaTh
Pa3JINYHbIC BUAbL SaI[aHI/If/'I, 4ep€a0BaTh MBICIUTCIBbHYIO ACATCIBHOCTD C (bI/I3MI/IHYTKaMI/I,
OIpECIIATh BPEMs IMOJaur CIOXKHOI0 yueOHOr0o MaTepuaa, BEIACIATh BPEMs Ha IIPOBEICHUE
CaMOCTOSITEIIbHBIX paboT, HOpMaTUBHO puMeHATh TCO.

Ocnoenvie munul ylleﬁliblx 3anamui:

YPOK M3y4Y€HHUs1 HOBOTO y4eOHOI0 MaTepuana;

YPOK 3aKpeIlICHUs U IIPUMEHEHUS 3HAHU;

YpPOK 0000111a10111ero TOBTOPEHHS ¥ CUCTeMaTH3allui 3HaHUH;
® YPOK KOHTpPOJIA 3HAHUN U YMEHHU.

OCHOBHBIM THIIOM ypOKa SIBJISIETCSI KOMOMHUPOBAHHBIM.

Dopmul opzanu3ayuu yuedH020 npoyecca:
WHAMBUyalIbHbIE, TPYIIIOBBIE, HHANBHUYaIbHO-TPYIIOBbIE, (PPOHTAIBHBIE.
Ha ypoxkax ucrnomib3yrorcst Takue (opMbl 3aHATHH Kak:

® [IPAKTUYECKUE 3aAHATUS;
® TpPCHUHT;
® KOHCYJIbTallHs;

Cucrema YPOKOB YCJIOBHA, HO BCC K€ BBIACIAIOTCA CICAYIOINUC BUbI:

Ypox-nexkyua. llpennonararorcsi COBMECTHBIE YCUIIMS YUUTENSI M YYEHUKOB JUUISL PEILICHUS

obmelt mpoOIeMHOM TTo3HABaTeILHOM 3a1a4u. Ha Takom ypoke MCNO/1b3yeTcA


http://www.uchportal.ru/load/131-1-0-4040

JEMOHCTPALIMOHHBIM MaTepual Ha KOMIIbIOTepe, pa3paboTaHHBIN yUUTENeM WIH YUeHUKAMHU,
MYJIbTUMEAUITHBIE TPOTYKTHI.

Ypok-npakmukym. Ha ypoke yuamuecst paboTaroT HaJl pa3JIM4HbIMU 331aHUSMU B 3aBUCUMOCTH
OT CBOEH MOATOTOBIEHHOCTH. BUbI pabOT MOTYT OBITH CAMBIMU PAa3HBIMH: MUCHMEHHBIE
UCCIJIEIOBAHMsI, PELIEHUE PAa3IMYHbIX 3a/1a4, MPAKTUYECKOE IPUMEHEHUE Pa3InYHbIX METO/I0B
pemieHus 3aga4. Komnprorep Ha TakuX YpOKax UCIOJIb3YETCs KaK 3JEKTPOHHBIN KaJIbKYJISATOD,
TPEHaXXep YCTHOTO cYeTa, BUPTyalbHas J1a00opaTopus, HCTOUHUK CIIPAaBOYHON HH(OPMAIIH.

Ypox-uccneoosanue. Ha ypoke ydammecst pemaroT MmpoOJeMHYIO 3a1ady HCCIIe0BaTEIbCKOTO
XapakTepa aHATUTUYCCKUM METOIOM M C TIOMOIIBIO KOMITBIOTEPA .

Komobunupoeannwiil ypox npeanoaaracT BeIIIOJIHEHNE padOT U 3aJaHUIl pa3HOTo BUAA.

Ypok pewenusa 3adau. BpipaGaThIBalOTCS y y4YaIlMXCsl YMEHUS U HABBIKM pEILEHUs 3aJay Ha
YpOBHE 00s3aTelbHON M BO3MOXXHOM moaroroBke. JItoOo# ywamuiicss MOXXKET HCIOJIb30BaTh
KOMITBIOTEPHYIO HH(POPMAITMOHHYIO 0a3y 10 METOAAaM PEUICHUs Pa3TUYHbIX 33/ad.

Ypox-mecm. TGCTI/IpOBaHI/Ie IMPOBOAUTCA € LCIbIO JHAI'HOCTHUKHU Hp06eJ'IOB 3HaHI/II>'I, KOHTPOJIA
YPOBH:A O6y‘ICHHOCTI/I ydqalmuxcsa, TPCHUPOBKH TEXHUKE TCCTUPOBAHUS. TecThl npeajararoTcs
KaK B II€YaTHOM TaK U B KOMIIbIOTCPHOM BapUAHTE. HpI/ILICM B KOMIIBIOTCPHOM BapUAHTE BCCT A
C OrpaHU4YC€HUECM BPpCMCHU.

Ypok-3auem. YctHbII Oonpoc ydamiMxcs MO 3apaHEE COCTABJIEHHBIM BOIPOCAM, a TaKXKe
pelIeHre 3a1a4 pa3HOro YpOBHS 10 U3yYEHHOU TEME.

Ypok - camocmosamenvnaa padoma. llpennaratorcs pa3Hble BHABl CAMOCTOSITEIbHBIX
paboT: ABYXYypOBHEBasi — YPOBEHb OO0S3aTENbHON MOATOTOBKH - «3», YPOBEHb BO3MOXHOM
MOATOTOBKHU - «4» U «5»; OONBIION CIHUCOK 3aJaHU Pa3HOTO YPOBHS, U3 KOTOPOTO y4alluics
pelIaeT ux 1no cBOeMy BbIOOpY. ¥Ypok - konmponvhasa padoma. IIpoBoauTcs Ha IBYX YPOBHSX:

YpOBEHb 0053aTE€IbHON MOATOTOBKH - «3», YPOBEHb BO3MOKHOM MOATOTOBKHU - «4» U «5».



Conep:kanne TeM y4eOHOro pasaesia

IIpuMepHoOe TeMaTHYeCKOe IUIAaHUpPOoBaHKe. MaTemMaTuka. 5 Kiacc

5 yacoB B HeJIelo, Bcero 175 Jacos;

Jdatsl mpoBeneHust

s
e < Kosmuectso XapaKTepHCTHKA 0CHOBHBIX BH/I0B /IeATEJIbHOCTH
S = Conep:kanue YaCOB yueHHKa ILnan dakrt
E = yueOHOro MaTepuajia N .

= (Ha ypoBHe y4eOHBbIX AeHCTBHI)

=

I
I'naga 1 20
HarypanbHble ynciia

1 Psn HatypasnbHbIX 2 Onucvieams CBOWCTBA HATYpaJIbHOTO psaja. Uurarsb
qrcen U 3aIlUCBIBaTh HAaTypaJIbHbIE YNCIA, CPABHUBAThH

5 ITdhps. 3 U yIIOpSJI0UMBATh UX.

JleCSTHYHAS 3aIHCH Pacnosnasams Ha yepTexax, pUCyHKaXx, B OKpYXKarolleM
HATYANbHBIX THCEIT MHP€ OTPE3OK, NPAMYIO, JIY4, MIOCKOCTD. [IpuBonuTh
MIpUMepbI MOJeNeN 3TUX QUryp.

3 Orpesok 4 Hsmepsamob 1HBI 0Tpe3KOB. CTPOUTH OTPE3KH 3aJaHHOU
TT10CKOCTS. 3 JUIHHBL. PemaTh 3a1aun Ha HaXOXKIEHHUE JUIMH OTPE3KOB.
Tpsimas. JTya BoipakaTh 01HM €1MHULB] JUIMH Yepe3 apyrue. [IpuBoauts

MIpUMeEpPBI TPUOOPOB CO MIKATaAMH.

5 Ilxana. 3 Cmpoumb Ha KOOPJAUHATHOM JIy4€ TOUKY C 3a/1aHHOMN
KoopuHaTHEI# 1y KOOPAMHATOMW, ONPEEIATh KOOPANHATY TOYKH

6 CpaBHeHue 3
HaTypaJIbHbIX YUCEIl
IToBTOpeHue n 1




HaTLI MMpOBEACHUS

]
e o Kosmyecrso XapaKTepucTHKA OCHOBHBIX BHI0B JAeATeILHOCTH
S = Conep:xanue 4acoB yueHnKa ILnan dakT
E s y4eOHOro marepuaJja N N
S (Ha ypoBHe y4eOHBIX JeilcTBHIA)
=
I
CHCTEMaTH3aIHs
yueOHOro Marepuaina
KoHnTtponbHas 1
pabota Ne 1
I'nasa 2
CrnoxeHue U BbIYHTAHHE 33
HATYPaJbHBIX YHCEJ
7 Crnoxenue 4 Dopmynuposamsv CBONCTBA CIOKEHUS U BEIYNTAHUS
HATYpaJIbHBIX YHCEIL. HATYpaJbHBIX YHCEIN, 3aITUCHIBATh STH CBOICTBA B BUJIE
CBoiicTBa ClI0KEHUS ¢dopmyi. [IpuBoaANTE MpUMEPHI YUCIOBBIX M OYKBEHHBIX
8 I 5 BbIpakeHUH, popmyn. CocTaBIsATh UUCIOBbIE U OYKBEHHbBIE
HATYDAIHHBIX THCET BBIPQ)XEHUS 110 YCIOBUIO }
3agaun. Pemars ypaBHeHHsI HA OCHOBAaHUH 3aBHCUMOCTEH
9 Yucnoseie u 3 MEXy KOMIIOHEHTaMU JIeHCTBUI CII0KEHUS U BBIUUTAHUS.
6YKBGHHHC Pemrath TEKCTOBLBIE 331a4UH € IIOMOIILIO COCTABJICHUSI
BbIpakeHMs. DopmyIIbI ypaBHEHUIA.
KouTposbas pabota 1 Pacnosnasams Ha 4epTeKax U PUCYHKAX YTIIBI,
No 2 MHOTOYTOJIbHUKH, B YACTHOCTU TPEYTOJIbHUKH,
MPSIMOYTOJTBHUKH. Pacrio3HaBaTh B OKpYKaroIeM MUpPE
10 YpaBHeHHe 3 MOJIENIN ATUX QUTYD.
11 Vron. O603HAYCHIE 2 C moMOIIIBI0 TPAHCTIOPTUPA U3MEPATH TPALyCHBIE MEPHI
yTJI0B YTJIOB, CTPOUTH YIJIbI 33/1aHHON TPalyCHOM Mepbl, CTPOUTH
OuccekTpucy nanHoro yria. KiaccuguuupoBars yribl.
12 | Buapl yrios. 5 KiaccupuuupoBarh TPEYroJbHUKH 110 KOJIMYECTBY PABHBIX
W3mepenue yrios




HaTLI MMpOBEACHUS

]
e o Kosmyecrso XapaKTepucTHKA OCHOBHBIX BHI0B JAeATeILHOCTH
S = Conepxanue 4acoB — Inan dakT
E s y4eOHOro marepuaJja N N
S (Ha ypoBHe y4eOHBIX JeilcTBHIA)
=
I
13 MHOroyrojapHUKH. 2 CTOPOH U 10 BUJaM X yrioB. OnuceiBaTh CBONCTBA
PaBHbIe Quryps! MPSIMOYTOJIbHHKA.
14 TpeyTONBHHK H €ro 3 Haxooums ¢ nomotipto GopMyIn nepuMeTpsl
S NpsIMOYTOJIbHHKA U KBajapaTa. PemaTs 3a1aun Ha
HaXO0XKJICHHE IEpUMETPOB MPSIMOYrOJIbHHUKA U KBajpaTa,
IpasyCHOM MeEpBHI yIJIOB.
Cmpoumb TIOTUYECKYIO LIETIOUKY PacCyKICHHH,
COIIOCTABJISATD MOJIYYEHHBIN pe3ysbTaT C YCIOBUEM 3aJIaUH.
Pacnoznasams purypsl, uMeromye ocb CAMMETPUU
15 [TpstMOyTOJIBHUK. 3
Ocp cummerpun
burypst
IToBTOpEHME M 1
cucTeMaTH3anus
yueOHOro Marepuana
Kontponbnas padota 1
Ne 3
I'naea 3
YMHOKEHHEe U 1eIeHHe 37
HATYpaJbHbBIX YHCE]
16 YMHOXEHHE. 4 Dopmynuposams CBONCTBA YMHOKEHUS U JEJICHUS
[TepemecturensHoe HaTypaJbHBIX YHCEI, 3alIUCBIBATh 3TH CBOICTBA B BUJIE
CBOMCTBO YMHOKEHHUS ¢dopmy:. Permate ypaBHEHHsI HA OCHOBAaHHH 3aBUCUMOCTEH




<
a € KoanuecTBo
S = Copnepxanue 4acoB
E 8 | yueOHoOro marepuaia
<
=
I
17 CoueraTenbHOE U 3
pacripeneMTenbHOe
CBOWCTBA YMHOXCHHS
18 Jenenue 7
19 Jenenue ¢ ocratkoM 3
20 CreneHp uncia 2
Kontposnbnas padota 1
No 4
21 ITmomans. ITnomans 4
MPSIMOYTOJIbHUKA
22 [TpstmoyronbHbBIN 3
napasuieTenume]I.
[Tnpamuna
23 O0béMm 4
PSIMOYTOJIBHOTO
napasuieNienumne1a

XapakTepucTHKAa OCHOBHBIX BU/IOB /1eSIT€IbHOCTH
YUYEeHHUKA
(Ha ypoBHe y4eOHBIX JeilcTBHIA)

MEX/1y KOMIIOHEHTaMH apu(pMETUYECKUX JEHCTBUIA.
Haxooums octaTok npu AeIeHUN HaTypaibHbIX uncen. [1o
3aJaHHOMY OCHOBAHUIO U I10OKA3aTeJII0 CTETIEHU HaXOqUTh
3HAYEHHUE CTEIIEHU YUCIIa.

HaxoauTe miomaau npsMOyrojibHUKa U KBaJpara ¢
noMoInbko (opmyi. BeipakaTe OIHHM €AMHUIIBI TIOMIAN
qyepes JApyrue.

Pacnosnasams Ha yepTexax U pUCyHKaX MPSMOYTOJIbHBIN
napasenenunes, nupamuay. Pacrosnasars B
OKpY’KaroIllleM Mupe Mozenu 3Tux ¢puryp. Mzobpaxars
Pa3BEPTKU MPSIMOYTOJIBHOTO NIapajuIeenue1a u
MTUPaMUIBL.

Haxooums 00bEMBI IPSIMOYTOJIBHOTO MapaJulesenuIeaa u
KyOa ¢ momouibto popMyil. Beipaxars OqHN €TUHUIIBI
o0BbEMa uepes Ipyrue.

Pewams xoMOUHATOPHBIE 33]]a4H C IIOMOIIIBIO TIepedopa
BapUaHTOB

HaTLI MMpOBEACHUS

Inan dakr




HaTLI MMpOBEACHUS

]
=y
83 Kosrdecrso XapaKTepHCTHKA OCHOBHBIX BH/IOB JeATeJIbHOCTH
S = Conep:xanue 4acoB yueHnKa ILnan dakT
S S y4eOHOro marepuaJja N N
= 2 (Ha ypoBHe y4eOHBIX JeilcTBHIA)
=
I
24 Komb6unaropusie 3
3a/1a4u
[ToBTOpEHHME M 2
CUCTEMATU3aLHS
y4eOHOro MaTepuaia
KonTponbaas padbora 1
Ne 5
I'nasa 4
18
OO0bIKHOBEHHBbIE IPOOH
25 [TonsTue 5 Pacnoznaeams 00bIKHOBEHHYIO ApOOB, MPaBUIIbHBIE U
OOBIKHOBEHHOU pOOH HEeTIpaBWIbHbBIE IPOOH, CMEIIIaHHbBIE YHCIIA.
YuraTh U 3aIIUCHIBATh OOBIKHOBEHHBIE APOOH, CMEIIaHHbIE
26 [TpaBuiibHBIE U 3
yrcna. CpaBHUBaTh OOBIKHOBEHHBIE IPOOH C paBHBIMU
HEeNpaBUJIbHbIE TPOOH.
o 3HaMeHarteIsIMU. CKI1a/ibIBaTh U BBIYMTATh OOBIKHOBEHHBIE
CpaBHeHue npobeit
npobu ¢ paBHBIMU 3HaMeHaTensIMU. [IpeoOpa3oBbIBaTh
27 | Cnoxenue u 2 HENPaBUJILHYIO P00 B CMEIIAHHOE YKCIIO, CMENIAHHOE
BBIYMTAaHUE IpO0ei ¢ YHCIIO B HEMPABHIBHYIO JpO0b. YMETh 3alMChIBATh
OJIMHAKOBBIMU pe3yJIbTaT ACICHMS JBYX HAaTypalIbHBIX YMCEI B BUJIE
3HAMEHATEIISIMU O0OBIKHOBEHHOU JIpOOH
28 Jpobu u nenenue 1
HATYpaJIbHBIX YHCE
29 CMmelanHble yncna 3)
IToBTOpEHME U 1
cucTeMaTh3anus




HaTLI MMpOBEACHUS

]
=y
83 Kosmyecrso XapaKTepucTHKA OCHOBHBIX BHI0B JAeATeILHOCTH
S = Conep:xanue 4acoB yueHnKa ILnan dakT
S S y4eOHOro marepuaJja N N
= 2 (Ha ypoBHe y4eOHBIX JeilcTBHIA)
=
I
yueOHOro Marepuaina
KonTponbaas padbora 1
Ne 6
I'nasa 5 48
JdecaTnuHbie 1podH

30 [IpencraBnenue 4 Pacnosnasams, unTaTh U 3aMUCHIBATH IECATUUYHBIE IPOOH.
0 JIECATUYHBIX TPOOSIX Ha3spiBaTh pa3psbl JECITHYHBIX 3HAKOB B 3aIHCH

31 Cpasserne 3 JEeCSITHUHBIX Apobeii. CpaBHUBATH A€CATUYHBIE APOOH.

. OKpyTJsITh JeCATUUHbIE IPOOU U HaTypaIbHbIC YHCIIA.
JECATUYHBIX Tpo0ei
BBINOMHATE TPUKHUIKY

32 Oxpyrienue uncer. 3 PE3yabTaTOB BHIYHCIICHUH. BBITOIHATE apuMeTHUECKUE
Hpukungku NEeNCTBUS HAll AECATUYHBIMU APOOSIMH.

33 CrIO5KeHHe I 6 Haxooums cpennee apudmMeTnyeckoe HECKO/IKHX 1HCElL.
— [IpuBOIUTE MpUMEPHI CPETHUX 3HAUYCHUI BEIUYNHBI.
JIECATHIHBIX POGeit Pa3bsCHATD, UTO TaKOE «OJUH MPOLEHT. [IpencraBnsaTh

MIPOLIEHTHI B BUJIE ICCATUYHBIX IPOOEH U NECATHUHBIC
Konrponbsras pabora 1 IpoOu B BHJIE TIPOIICHTOB. HaxoauTh MPOIEHT OT Yucia u
Ne 7 YHCIIO 10 €T0 MPOIIEHTaM

34 YMHOXEHnE 7
JECSTUYHBIX Jpobeit

35 JleneHune neCITUYHBIX 9
npoodeit
Kontponbhas paborta 1
Ne 8




HaTLI MMpOBEACHUS

]
=y
83 Kosmyecrso XapaKTepucTHKA OCHOBHBIX BHI0B JAeATeILHOCTH
S = Conep:xanue 4acoB yueHnKa ILnan dakT
S S y4eOHOro marepuaJja N N
= 2 (Ha ypoBHe y4eOHBIX JeilcTBHIA)
=
I
36 Cpennee 3
apu(pMeTUyEeCcKoe.
CpenHee 3HaYCHHE
BEJIMYUHBI
37 [IponeHTHI. 4
Haxoxnenne
IPOIICHTOB OT YKCIIa
38 Haxoxnenne ymcia mo 4
€ro MpoIeHTaM
[ToBTOpEeHME N 2
CUCTEMAaTH3aIIH
y4yeOHOro MaTepuaia
Kontposnbnas padota 1
Ne 9
IloBTOpPEHME
H CUCTeMAaTH3alus 19
yue0HOro marepuaJia
YnpaxHeHus 18
JUTSI TIOBTOPEHUS Kypca
5 knmacca
KonTtponbnas padora Ne 10 1




HpI/IMepHOC TEMATUHYECCKOC NIJIAHUPOBAaHUE. MaTtemaTuKa. 6 Kjacc

5 yacoB B HeJlento, Bcero 175 gacos.

JaTbl npoBexenust

<
=
] Conep:xkanue
S = yaeBaoro KoandecTBo XapakTepucTHKA OCHOBHBIX BU/I0OB /IeATEJIbHOCTH Y4eHHKA
E g 9aCcoB (Ha ypoBHe y4eOHbIX el cTBHIi)
g MarepuaJia Ilnan daxr
|
Tnasa 1
Jeaumoctb HaTypaabHbIX | 17
quce
1 Hemurenu u 2 Dopmynuposams ONPENCICHUS TOHATHI: AEIUTENIb, KPAaTHOE,
KpaTHbIE MPOCTOE YUCJIO, COCTABHOE YMCII0, OOIINIA IETUTENb, HAUOOIBIIIHIA
5 TIpuzHaxu 3 oOmIMii TenuTeNh, B3AUMHO MPOCTHIE YKCIIa, 00IIee KpaTHoE,
eIMOoCTH Ha 10 HaWMEHbIIIee 00111ee KPaTHOE U MIPU3HAKH JISTMMOCTH Ha 2, Ha 3, Ha
b
Ha 5 1 HA D 5,Ha 9, Ha 10.
Onucvleamsb MpaBUIIa HAX0XKJICHUSI HAMOOBIIIETO OOIIETO ACIUTENS
3 [pusHaku 3 (HOJ), naumensiiero obmero kpataoro (HOK) nHeckonbkux umcen,
JIeTMMOCTH Ha 9 1 pa3noKeHU HATYpaJIbHOT'O YK CJIa Ha MMPOCTBIC MHOKHUTEITH
Ha 3
4 [Ipocteie 2
COCTaBHEBIE YHCIIa
5 Hawnbonpmmii 3
001U IETUTEND
6 Haumensbiiee obiee 3
KpaTHOE




I[aTLI MMpOBEACHUSA

]
=y
] Conep:xkanue
S = weGHOIo KoanuectBo XapakTepucTHKA OCHOBHBIX BU/I0OB /IEATEJIbHOCTH YYeHUKA
E s y 4acoB (Ha ypoBHe y4eOHBIX JeHCTBHIl)
= MaT€pHajia Ilnan dakr
|
KoHntposbHas 1
pabora Ne 1
I'nasa 2
38
OO0bIKHOBEHHbIE IPOOH
7 OCHOBHOE CBOICTBO 2 Dopmynuposams ONPECICHUS TOHITHIA: HECOKpaTUMas ApoOb,
npodu oO1Mii 3HaMEeHaTelNb JIBYX JApo0Oei, B3aMMHO 0OpaTHBIC YUCIIA.
8 Cokpaniere [IpuMeHsITh OCHOBHOE CBOMCTBO ApOoOU ISl COKpaIeHus: ApoOei.
1pobeit 3 [TpuBoaUTE APOOH K HOBOMY 3HameHaTen0. CpaBHUBATh
OOBIKHOBEHHBIE IPpOOU. BBIMONHATE apudMeTHUECKre AeWCTBUS HaT
9 | [IpuBencuue 4 OOBIKHOBEHHBIMU JIPOOSIMHU.
Ilp066171 K 06H16My Haxonuts ,[[pO6I> OT YHMCJIa M YMCJIO IO 3aJaHHOMY 3HA4Y€HMIO €To
3HaMEHATENO. npoou. [IpeoOpa3oBbIBaTH OOBIKHOBEHHBIE IPOOU B I€CATUUHBIE.
CpaBHeHHe Hp06el7l Haxonute gecatuunoe l'IpI/I6JII/I)KeHI/Ie OOBIKHOBEHHON ,[[pO6I/I
10 | Cnoxenue u 5
BBIYHUTaHUE Apobei
KoHntponbHas 1
pabota Ne 2
11 | YMmHO)eHue apobeit 5
12 | Haxoxnenue apoou 3
OT yucia
Kontponbhas 1
pabota Ne 3
13 | B3aumHo obpatHbie 1




Homep
naparpaga

Conep:xkanue
y4eOHOro
MaTepuaia

KoaunuecTBO
JacoB

XapakTepucTHKA OCHOBHBIX BU/I0OB /IEATEJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JeHCTBHIl)

,HaTLIHPOBeHeHHﬂ

Ilnan dakT

qucia

14

Jlenenue npobeit

15

Haxoxnenue uncia
10 3HAYCHHUIO €Tr0
npodu

16

[IpeobOpaszoBanue
OOBLIKHOBEHHBIX
npo0eii B
JECATUYHBIE

17

beckoneunnie
MEPUOINYECKHIE
JECSITUUHBIE POoOH

18

Hecarnunoe
npubIMKeHne
O0OBIKHOBEHHOM
npobu

KoHntponbHas
pabota Ne 4

T'nasa 3

OTHO1IECHHS U TPONIOPLUH

28

19

OTHOIIEHUSI

20

[Tponopiuun

Dopmynuposams ONPENECICHNS TOHATHI: OTHOLIEHHUE, TPOIIOPLIUS,
MIPOLIEHTHOE OTHOUIEHHUE JBYX YHCE, MPSMO MPOMOPLHOHATbHbBIE U




I[aTLI MMpOBEACHUSA

]
= 'g' Conep:xkanue
S = yueBHOro KosanuectBo XapakTepucTHKa OCHOBHBIX BH10B AeATeILHOCTH y1eHHKa
E s MaTepaaTa 4acoB (Ha ypoBHe y4eOHBIX JeHCTBHIl) -
S JIaH ®akr
|

21 | IlpoueHntHoe 3 00paTHO NPONOPLUOHATIbHBIE BENUYUHBL. [[pUMEHATh OCHOBHOE
OTHOLLIEHUE ABYX CBOMCTBO OTHOLIEHUSI U OCHOBHOE CBOMCTBO Iponopuuu. [IpuBoanuts
quce IIPUMEPHI U ONMCHIBATh CBOMCTBA BEJIMYMH, HAXOASIIUXCS B IPSMOM
KomTpomHas 1 1 00paTHOM MPONOPIMOHANBHBIX 3aBUCUMOCTAX. HaxonuTh
paGota No 5 MIPOLIEHTHOE OTHOLIEHUE ABYX uncen. JlenuTs uncio Ha

MPONOPLUUOHAIbHBIEC YACTH.

22 | llpsmas u obpaTHas 2 3anucviéams ¢ TOMOIBIO OYKB OCHOBHEIE CBOKWCTBA Jpo0H,
IpOHOPHNOHATIBHBIC OTHOLLICHHS, IPOIIOPLIMH.
3aBUCUMOCTH Ananuzuposams nHbOpPMAIUIO, IPEACTABICHHYIO

23 | Jlenenue unca 2 B BUJI€ CTOJI0YATHIX M KPYroBbIX Auarpamm. [IpencraBinsath
B JAHHOM MH(}OPMALINIO B BUJI€ CTOJIOYATHIX U KPYTOBBIX JHAarpaMM.
OTHOIIEHUH IIpusooums ipuMepbl CIydalHbIX coObITHIH. HaxouTh BepoATHOCTh

CIIy4alfHOTO COOBITHS B OIIBITAX

24 | OKpYXHOCTb U KpYT C PaBHOBO3MOKHBIMH HCXOAAMHU.

25 | Jnuua 3 Pacnosnasams Ha yepTexax U pUCYHKaX OKPYXKHOCTb, KPYT,
OKPYXKHOCTH. LHWINHAP, KOHYC, cdepy, map u X 3JeMeHThl. Pacrio3naBaTh B
[liowans Kpyra OKpYy’KaroleM Mupe Mozaenu 3Tux ¢puryp. CTpouTs ¢ IOMOIIbIO

LUPKYIS OKPY>KHOCTb 33JJaHHOTO panuyca. M300paxars pa3BEPTKU

26 | Humangp, xouye, 1 [MJIMHPA U KOHyca. HasbiBaTh NprOIMKERHOE 3HAYEHNE YHUCIIA.
tap HaxoauTs ¢ momopto GopMys JUIMHY OKPYKHOCTH, TUIOIAAb Kpyra

27 | dunarpammsl

28 | CiyuaiiHble 3
COOBITHSI.

BepositHoCTh
CIIy4aifHOTO




I[aTLI MMpOBEACHUSA

]
=y
] Conep:xkanue
S = qeGHOIO KoJsimuecTBo XapaKTepuCcTHKA OCHOBHBIX BH/IOB [IeITeJIbHOCTH YYeHHKA
E s y 4acoB (Ha ypoBHe y4eOHBIX JeHCTBHIl)
= MaTepHajia Ilaan dakTt
I
COOBITHS
KontponbHas 1
pabora Ne 6
I'nasa 4
PauuoHaJbHBIE YHCJIA 72
U JIeiiCTBUS HAJl HUMH
29 | [lonoxutenbHbIE 2 IIpu6ooums pUMepbl UCIIOIB30BaHUS MOJOKHUTEIbHBIX U
Y OTpHULIATEITFHBIE OTPHIIATENEHBIX yuces. DopMyITHpOBaTh OMpeesieHIE
qucia KOOpAMHATHOH npsiMoii. CTpOUTh Ha KOOPAMHATHOM MPSIMOIl TOUKY ¢
3aJJaHHOH KOOPAMHATON, ONPEIEISATh KOOPAHMHATY TOUYKH.
30 Koopaunarnas 3 A pA » OTIpeA P2 y
mpsMas Xapakmepu306amb MHOKECTBO LEbIX yicen. OObIACHATh MOHATHE
MHOYKECTBA PAIMOHATBHBIX YHCEIL.
31 | eunsie uncna. 2 Dopmyruposams onpeseneHne Moayis uncna. Haxoaurs Moayb
Parmmmonansnabie quca.
qnciia Cpasnueams paloHaIbHbBIE Yica. BIMOIHATE apupmMeTHueckue
32 | Moy wucma ACHCTBHS HAJl PAMOHATBHBIMU THCIAMH. 3anuceIBaTh CBOMCTBA
apu(pMeTHYECKUX ACUCTBUI HaJl pallMOHAILHBIMHU YHCIIAaMH B BUJIE
33 | CpaBHenue dncen 4 ¢dhopmyi. HazpiBaTh K03 PUIIEHT OyKBEHHOTO BBIPAYKEHUSI.
KoHTpoIbHAs IIpumensms CBOMCTBA MPU PEIICHUU YpaBHEHHH. PemaTs TekcToBbIC
paGora Ne 7 3aJ]auM C MMOMOIIBIO YPaBHEHHIA.
Pacnosnaeams Ha yepTexax U pUCyHKaX NEPHECHAUKYISPHbBIE U
34 | Crnoxenne 4 napaJuiebHbIE IPAMBIE, QUTYPHI, MMEIOLINE OCh CHMMETPHH, LIEHTP
paltOHATIEHBIX CUMMETpPHH. YKa3bIBaTh B OKPYKAKOIIEM MHUPE MOJIEIH STUX (HTYD.
el dOopMyYIUpPOBATh ONPEIEIICHUE TIEPIEHIUKYISPHBIX TPSIMBIX H
35 | CBOICTBA CIIOXKEHUS 2 napaieNbHBIX NPsAMBIX. CTPOUTH ¢ IOMOIIBIO YTOJIbHUKA




Homep
naparpaga

Conep:xkanue

y4eOHOro
MaTepuaja

KoaunuecTBO
JacoB

XapakTepucTHKA OCHOBHBIX BU/I0OB /IEATEJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JeHCTBHIl)

,HaTLIHPOBeHeHHH

Ilnan

dakT

palMOHAIBHBIX
yucel

36

Briuuranue
palMOHAIBHBIX
qucell

KoHntposbHas
pabora Ne 8

37

YMHOXEHUE
palMOHAIBHBIX
qucell

38

CsoiicTBa
YMHOXEHUS
paIMoHaIBLHBIX
YHCen

39

Koaddunument.

PaCHpeHCHHTCHBHOC

CBOWCTBO
YMHOKEHHUS

40

Henenue
palMoOHaIBHBIX
qUCe

KonTponbnas
pabota Ne 9

MEePIEHIUKYISIPHBIC TIPSIMBIC U MTapajuIebHbBIE TIPSIMBIC.

ObvscHamb 1 UWILTIOCTPUPOBATH OHITHE KOOPAMHATHOMN IIIOCKOCTH.
CtpouTh Ha KOOPIAUHATHOM MIIOCKOCTH TOYKH C 33JaHHBIMU
KOOpJIUHATaMH, OMPEAeATh KOOPAMHATHI TOYEK Ha MIOCKOCTH.
Ctpouts OT/IebHBIE TPAPUKH 3aBHCUMOCTEH MEX Ty BEIMUNHAMHU 10
TOUKaM. AHAIU3UPOBATH TPapUKU 3aBUCUMOCTEH MEXIY
BeJIMYMHAMU (PAacCTOSIHUE, BpeMs, TEMIIepaTypa 1 T. 11.)




Homep
naparpaga

Conep:xkanue
y4eOHOro
MaTepuaia

KoaunuecTBO
JacoB

XapakTepucTHKA OCHOBHBIX BU/I0OB /IEATEJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JeHCTBHIl)

I[aTLI MMpOBEACHUSA

Ilnan dakT

41 Pemenue

ypaBHEHUH

42 Pemenue 3amau ¢

MIOMOILBIO
YpaBHEHUU

KoHntposbHas
pabora Ne 10

43

IpsAMBIC

[IepnenukynsapHsie

44 OceBas u

LIEHTpaTbHas
CUMMETPHUU

45 | IlapannenbHsle

MpsAMBIC

46 | KoopaunatHas

IIIIOCKOCTh

47 | I'paduku

KoHntponbHas
pabora Ne 11

IToBTOpEHUE
H CUCTeMATH3AlUs
yueOHOro marepuaja

20




o JaTbl npoBeeHus
S
] Conep:xkanue
S = weGHOIo KoauuyecTBo XapakTepucTHKA OCHOBHBIX BU/I0OB /IEATEJIbHOCTH YYeHUKA
E s y 4acoB (Ha ypoBHe y4eOHBIX JeHCTBHIl)
= MaTepuaJia Ilnan dakT
|
VYpaxxHeHus 19
JUIsl IOBTOPEHUA Kypca
6 Kacca
KoHTponbHan pabota Ne 12 1




IIpuMepHoOe TeMaTHUYeCKOE IVIAHMPOBaHKe. AJiredpa. 7 Kiace

Jatbl npoBeaeHust

= Ko
= 4 Copnep:xanue o
s & yaeBHOrO yec XapakTepuCTHKA OCHOBHBIX BUI0B AesITe1LHOCTH yIeHHKa
E s TBO (Ha ypoBHe Y4eOHBIX el cTBHIi)
g MaTepuaia
= 1a ITo nuiany ITo pakTy
COB
I'nasa 1
JluneiiHoe ypaBHeHHe 15
¢ O/IHOM MmepeMeHHOoI
1 Beenenue B anredpy 3 | Pacnosnasame 4nCIOBbBIE BEIPAXKEHUS U BBIPAXKEHHUS C IEPEMEHHBIMU, TMHEHHBIE
5 Jnneiinoe ypasHenne | 5 ypaBHeHus. [IpuBoaANTE IpUMEpHI BEIPAXKEHUI € IEPEMEHHBIMH, JINHEHHBIX YpaBHEHUH.
¢ OJHOI TIEPEMEHHO CocCTaBiIsITh BEIDAKEHHUE C MEPEMEHHBIMH T10 YCIOBHIO 3a/a1H. BeimonHaTh
npeoOpa3oBaHus BHIPAKEHUH: IPUBOAMUTH TTOJ00HBIE CllaraeMble, PACKPBIBATh CKOOKH.
3 Pemenue 3agau ¢ 5 | HaxoauTh 3HaUCHHUE BHIPAXKCHUS C IEPEMEHHBIMU TPH 33J[AHHBIX 3HAYCHUSIX
MOMOILBIO YPaBHEHHUH nepemeHHbIX. Knaccuduuuposars anredpandeckue BoipakeHusi. ONUCHIBATE LIEJIbIE
IToBTOpEHME 1 | BpipwKCHHA. N .
1 CHCTEeMATH3ALMS Dopmynuposams OTpeNielieHre JINHEHHOT0 ypaBHeHus. PenraTs miuHeiHOe YPaBHEHHE B
yIE6HOTO MATEpHATA o0meM Buze. IHTEpIpeTHpoBaTh ypaBHEHUE KaK MAaTeMaTHIECKYI0 MOCIb pealbHO
cutyanuu. ONKUCHIBATh CXEMY PEIICHHs TEKCTOBOW 3a/1a4H, IPUMEHSTH € JUIs PelIeHus
KonTponbnas pabora 1 | 3amau
No 1
I'naga 2 50
esbie BBIpaKeHUs
4 ToxnecTBeHHO 2 | @Qopmynuposams:
PaBHBIE BBIPKEHHUSI. onpedenenust: TOXKIECTBEHHO PABHBIX BBIPAKEHUI, TOXKJIECTBA, CTETICHU C HATYPAITbHBIM
Toxnectsa [I0Ka3aTeleM, OJIHOWIEHa, CTAaHAAPTHOr0 BUAA OJHOWIeHA, K03 GHUIUEHTa OJHOUJIEHA,
CTETIeH! OJHOUJIEHA, MHOTOWIEHA, CTETIEHH MHOTOWICHA;
5 Crenens ¢ 3

HaTypaJIbHBIM

CB0liCmBa: CTEIICHHU C HaTypaJbHbBIM IIOKA3aTCJIEM, 3HAKAa CTCIICHU,




Jatbl npoBeaeHust

= Ko
= < Conep:xanne Jm
s & yaeBHOrO yec XapakTepuCTHKA OCHOBHBIX BUI0B AesITe1LHOCTH yIeHHKa
E s MATepHATA TBO (Ha ypoBHe Y4eOHBIX el cTBHIi)
g ua ITo mu1an II
y 0 gakry
COB
[OKa3aTeneM npasuia: 10Ka3aTeabCTBa TOXKIECTB, YMHOXKEHHUS OJTHOUWIEHA HAa MHOTOYJIEH, YMHOXKEHUS
6 CaolicTBa cTemneHu ¢ 3 | MUOTOWICHOB.
HaTYpaTHHBIM Lloxasvieams CBOMCTBA CTENIEHH C HATYpPAJIbHBIM ITOKa3aTEJICM. 3aHI/ICBIBaTI:L u
N JIOKa3bIBaTh (hOPMYIIBL: HpOI:ISBCZICHI/ISI CYMMBI U Pa3HOCTH [IBYX BBIPAXKEHH, paSHOCTIiI’
KBaJpaToB ABYX BBIpAXKEHHUH, KBaJpaTa CYMMBI U KBaJpaTa pa3sHOCTH ABYX BBEIpaKECHUU,
7 OpHouneHsI 2 | cyMMBI KyOOB M Pa3HOCTH KyOOB JIBYX BhIPXKCHHIA.
8 MHOIOUICHbL 1 Buviuuciamos 3HaU€HHE BBIPAXKEHUN ¢ IEpEMEHHBIMU. [ [pUMEHATE CBOMCTBA CTENEHU 1S
npeoOpa3oBaHus BEIPaKEHUH. BBITIONHATS YMHOKEHHE OJTHOWICHOB M BO3BE/ICHHE
9 Cnoxenue n 3 | ogHOWIEHA B cTeneHb. [I[pUBOANTD OAHOWICH K CTAHAAPTHOMY BHY. 3allUChIBAaTh
BBIYUTAHUE MHOTOYJIEH B CTaHAAPTHOM BHJIE, OIPEACIISATh CTeNeHb MHOTowIeHa. [IpeoOpazoBbIBaTh
MHOTOYJIEHOB MIPOM3BEICHIE OTHOYJICHA 1 MHOT'OWIEHA; CYMMBI, Pa3HOCTH, TPOU3BEAEHHS JIBYX
KorTpommsHas pabora 1 | MHOTOUWICHOB B MHOTOWIEH. BrInonHATE pa3nokeHre MHOTOWIEHA Ha MHO>KUTEIH
Ne 2 CHOCO0OM BBIHECEHUS 0OIIET0 MHOXKUTEIIS 32 CKOOKH, CIIOCOOOM IPYIITUPOBKH, 10
(dopMynam COKpaEHHOT0 YMHOKEHUS U C IPUMEHEHNEM HECKOJILKUX CIIOCOOO0B.
10 | YMHOxeHue 4 | Hcnons30BaTh yKa3aHHbIE IPEOOPa30BaHMUS B MPOIIECCE PEIICHHUS yPaBHEHHH,
OJHOYJICHA Ha JIOKa3aTeNIbCTBA YTBEPXKACHHMH, PEIIeHHUs TEKCTOBBIX 3a1a4
MHOTOYJIEH
11 | YMHOXeHue 4
MHOT'OYJIEHA Ha
MHOTOYJIEH
12 | Paznoxenue 3
MHOT'OYJIEHOB Ha
MHOXHUTCJIN.

BriHecenue oo11ero
MHOKUTEIA 3a
CKOOKH




Jatbl npoBeaeHust

Ko
2 JIn
&= Conep:xanne
s & qeBHOIo yec XapakTepuCTHKA OCHOBHBIX BU/I0B JIeITEIbHOCTH YYeHUKA
E s y TBO (Ha ypoBHe Y4eOHBIX el cTBHIi)
= MaTepuaia ua
= ITo nany ITo pakry
cOB
13 | Paznoxenue 3
MHOTOYJICHOB Ha
MHOXUTENU. MeTon
TPYIIAPOBKH
KonTponbHas pabora 1
Ne 3
14 | IlpoussencHue 3
Pa3HOCTH U CYMMBI
JIBYX BBIpa)KCHUIH
15 | Pa3HocTh KBagpaToB 2
JIBYX BBIpa)KCHUIH
16 | Keagpat cymmsr 4
W KBIpaT pasHOCTH
JIBYX BBIpaKCHUIH
17 | IlpeoOpa3oBaHue 3
MHOTOYJICHA B
KBaJIpaT CyMMBI HJIH
Pa3HOCTH JBYX
BBIPaKCHUMN
Konrtponbnas padota 1
No 4
18 CyMMa u pa3HOCTb 2

KyOOB IByX
BBIpaYKEHUM




Jatbl npoBeaeHust

= Ko
= < Conep:xanne ™
s & yaeBHOrO yec XapakTepuCTHKA OCHOBHBIX BUI0B AesITe1LHOCTH yIeHHKa
E s TBO (Ha ypoBHe Y4eOHBIX el cTBHIi)
= MaTepuaia
= ua ITo nany ITo pakry
cOB
19 | Ilpumenenue 4
Pa3IUYHBIX CIIOCOOOB
Ppa3noxeHus
MHOTOYJICHa Ha
MHOXHTENN
[ToBTOpeHme 2
U CHCTeMAaTH3aIHs
yueOHOTO MaTepHana
KonTponbHas pabdora 1
Ne 5
Inasa 3 12
DyHKUNH
20 | Ces3u Mexay 2 | Ilpusooums IpUMepHI 3aBUCUMOCTEH MEXKY BeTMUMHAMU. PasnuuaTs cpeau
BEIMYMHAMH. 3aBUCUMOCTEN (DYHKLIMOHAIBHBIE 3aBUCHUMOCTH.
DyHKIMS Onucvigamv nonsamust: 3aBUCUIMOM U HE3aBUCUMOH MepeMEHHbIX, (PYHKIMU, apTyMeHTa
¢byHkum; criocoOsl 3ananus GyHkmuu. GopMynupoBaTh onpeesieHus: 00IacTH
21 | CnocoOsl 3a1aHus 2 . .
P onpeaeIeHUs (by}flculxm, oOJsiacTv 3HaUeHUH QyHKUNH, rpaduka QyHKINN, TUHEHHON
(GyHKUIMH, TPSIMON TPOTNOPLIHOHATBHOCTH.
22 | I'paduk dpyHKIIIH 2 | Buiyucasime 3Ha4eHHE (QYHKIIMY 10 33/IaHHOMY 3HaueHUI0 aprymenTa. COCTaBIsTh
23 | Junciinas Gynxums, 4 TaOJIULIBI 3HAYCHUH (bYHK]_II/II/I.UCTPOI/ITL rpaduk QpyHKIMH, 3anaHHOH TabauyHo. [To
oé rpaduKH CBoficTBa rpa¢uKy QyHKINH, SIBISIFOIIEHCS MOJETBIO peabHOTO mpouecca, ONpesieNaTs
XapaKTepUCTUKH 3TOro nporiecca. CTpouTh rpaduk THHEWHOHN (PyHKIINU U TPSIMON
IToBTOpEHME 1 | nponopunonansrocTi. ONUCHIBATH CBOWCTBA 3TUX (DYHKIIUI

Y CUCTEMAaTH3aIus
y4eOHOTO MaTepHuaia




Jatbl npoBeaeHust
Ko
& M
&= Conep:xanne
s & qeGHOIO yec XapaKkTepuCTHKA OCHOBHBIX BUJOB JeATeIbHOCTH YYeHUKA
E s y TBO (Ha ypoBHe Y4eOHBIX el cTBHIi)
= MaTepuaia ua
= ITo nany ITo pakry
COB
Konrtponbnas pabota 1
Ne 6
Inasa 4
CucreMbl JIMHEHHBIX 20
YPaBHEHUI ¢ AByMs
nepeMeHHbIMH
24 | YpaBHeHUs C IByMs 3
MEepPEMEHHBIMU IIpusooums npumepsl: ypaBHEHHUS C IBYMS IEPEMEHHBIMU; TMHEHHOTO YPaBHEHHUS C

ABYM: IIEPEMCHHBIMU; CUCTCMBI JIBYX JIMHEHHBIX ypaBHeHI/Iﬁ C AByMs NEPEMCEHHBIMU

25 | JluneiiHoe ypaBHeHHE | 3
peabHBIX MPOIECCOB, [Tl KOTOPBIX YPABHEHHUE C IByMSI IEPEMEHHBIMU HJIH CHCTEMa

© ABYMA YpaBHEHUH ¢ ABYMsI IEPEMEHHBIMH SIBISIOTCSI MATEMaTHUECKUMH MOJCIISIMH.

MEPEMEHHBIMU H €T0

rpadux OnpenensTs, sBISETCA JIM Tapa YUCeN PELIeHHEM JaHHOTO YPaBHEHUS C ABYMSI
MePEeMEHHBIMH.

26 | Cucrembl ypaBHEHHI 3 | @opmynuposams:

C IByMs onpedesienus: pellieHnsl ypaBHEHHS C IByMs IEPEMEHHBIMH; YTO 3HAYUT PELIUThH

TIepEeMEHHBIMH. ypaBHEHHUE C JIBYMSI IEPEMEHHBIMI; TpayKa ypaBHEHUS C ABYMS IEPEMEHHBIMH;

I'padmaecknii meton JUHEWHOTO YpaBHEHHS C ABYMS IEPEMEHHBIMU; PEIICHNSI CUCTEMbI YPaBHEHUH C IByMS

pELIEHUs] CUCTEMBI NepEMEHHBIMU;

JBYX JINHEHHBIX ceoticmea ypaBHEHHH C IByMsI IEPEMEHHBIMU.

YpaBHEHUH C IBYyMS Onucwieamy: cBONCTBa rpadika JTMHEWHOTO YPaBHEHHUS B 3aBUCUMOCTH OT 3HAYEHUH

MepEMEHHBIMH k03 pumenToB, rpapuyecknii METOJ| peIIeHHs CUCTEMBI IByX YPaBHEHHI C IBYMs

o | TIePEMEHHBIMH, METO]l TIOJICTAHOBKHU M METOI CIIOKEHHS /1Sl PEUICHHS CHCTEMBI JIBYX
JTUHEHHBIX YPaBHEHUM C TBYMS TIEPEMECHHBIMU.

Cmpoumpw Tpad¥K TUHEHHOTO YpaBHEHHS C IByMs TIepEMEHHBIMU. PemaTh cucTeMsl IByX
JIMHEHHBIX YPAaBHEHUH C ABYMS TICpEMEHHBIMHU.

27 Pemenne cucrem
JIMHEUHBIX
YpaBHEHUI METOIOM
IIOJICTAHOBKH




Jatbl npoBeaeHust
Ko
2 Jm
&= Conep:xanne
s & qeGHOIO yec XapakTepHCTHKA OCHOBHBIX BU/0B JAeATEIbHOCTH YUYeHUKA
E s y TBO (Ha ypoBHe Y4eOHBIX el cTBHIi)
= MaTtepuaia ua
= ITo nany ITo pakry
COB
28 Pewenune cucrem 3 | Pewamw TEKCTOBBIE 3a/1a4H, B KOTOPBIX CHCTEMa JIBYX JINHEHHBIX YPaBHEHHUH C JBYMSI
JTUHEHHBIX MIEPEMEHHBIMH SBIISETCS MAaTEMATUIECKON MOJIENBIO PeallbHOTO TIpoliecca, U
YpaBHEHUH METOAOM WHTEPIPETUPOBATH PE3YIBTAT PEIICHUS CUCTEMBI
CIIOKEHHUS
29 | Pemenue 3amau ¢ 4
TTOMOIIIBIO CHCTEM
JIMTHEHWHBIX
ypaBHEHUI
[ToBTOpeHme 1
Hn cucreMarui3anus
y4eOHOT0 MaTepurana
Kontponbhas pabora 1
Ne 7
IHoBTOpEHME U
CHCTeMAaTH3aIMs Y4eOHOT 0 6
MaTepuaJia
YrpakHeHUS [T TOBTOPSHUS 5
Kypca 7 kiacca
HroroBast KOHTpOIBbHAS 1
pabora

Hroro: 105




IIpumepHoe TemaTH4YecKOe IJIAHMPOBaHUe. AJsiredopa. 8 Kiacc

Jatbl npoBeneHust

=
S
== Conep:xanne Kouu
S = XapakTepuCTHKA OCHOBHBIX BUJOB J1eATEIbHOCTH YYeHUKA
z = yueOHOro 4eCTBO " .
= s (Ha ypoBHe y4eOHBbIX JeiCcTBHIl)
= MaTtepuajia 4acos
=
IInan dakT
|
I'naea 1 44
PanmonasbHbie BHIPaKeHHUS
1 ParnonaneHbie qpoOu 2 Pacnosnasams 1ienple pauroHanbHbIE BBIPaXEHUs, IPOOHBIE pallMOHAIbHbIE
. BBIpaXXEHHS, IPUBOAUTH IPUMEPHI TAKMX BBIPAKEHUH.
2 OcHOBHOE CBOICTBO 3 P - IPHBOA puMep P
. Dopmynuposamu:
pauMoHaIbHOMN ApoOu . .
onpedenenus:: palliOHAIBHOTO BBIPAKEHHS, IOIYCTUMBIX 3HAYEHHUH NIEPEMEHHOM,
3 Cnoxenue n 3 TOKAECTBEHHO PaBHBIX BBIPAKECHUH, TOXKIIECTBA, PABHOCHIILHBIX ypaBHEHUI,
BBIYUTAHUE paIOHANBHOTO YPaBHEHHUS, CTETIEHHU C HYJIEBBIM MOKa3aTeNeM, CTETIEHH C LIETBIM
panoHaNIbHBIX OTpHLIATENFHBIM [T0Ka3aTeIeM, CTAaHIAPTHOTO BUJIA YUCTa, 00paTHOM
apobeit ¢ MIPONOPIIMOHATBHOCTH;
OJIMHAKOBBIMH c60ticmaa: OCHOBHOE CBOWCTBO PaIlOHAIBHOM IpOOH, CBOMCTBA CTETIEHH C IIEIBIM
3HaMEHaTeIIMU 5
rokazarenieM, ypaBHeHuH, QyHKIu Y = —;
4 Cnoxenue u 6 n
BBIYUTAHUE npasuna: CIOXEHUsI, BRIMUTAHHUS, YMHOXEHUS, NeJICHUs APOOei, BO3BEICHUS APOOH
paIoHaTbHBIX B CTETICHb; YCIOBHE PaBEHCTBA APOOH HYIIIO.
npoOeil ¢ pa3HBIMU Jloka3vieams CBOWCTBA CTENEHH C IENIBIM ITOKA3aTEIEM.
3HAMEHATEJISIMU Onucviéams TpapUUECKUd METOJI PELICHHUs] ypaBHEHUH ¢ OTHON MepeMEHHO.
Ipumensims OCHOBHOE CBOMCTBO paIMOHAIIBHON APOOH TSI COKpAITICHHS
Kontponbnas pabota 1

Ne 1

1 ipeoOpa3oBanus aApobeid. [IpuBoauTh Mpobu K HOBOMY (00IIeMy) 3HAMEHATEITIO.




Homep
naparpaga

Conep:xxanue
y4ueOHOro
MaTtepuaia

Koun
4eCcTBO
4acoB

XapaKkTepuCTHKA OCHOBHBIX BUJOB JeATeIbHOCTH YYeHUKA
(Ha ypoBHe Y4eOHBIX AelcTBHIi)

Jatbl npoBeaeHust

Ilnan dakr

YMHOXEHUE U
JeTICHHUE
palMOHATBHBIX
npoOeii. Bozpenenue
panHoHaIbHOM ApoOu
B CTCTICHb

ToxnecTBeHHbIE
peoOpa3oBaHus
palrOHAIBHBIX
BBIPaKCHUI

KoHnTposbHas paboTa
Ne 2

PaBHOCUIBHEBIE
YpaBHEHUSI.
ParnmonansHeIe
YpaBHEHUS

CreneHs ¢ LEeIbIM
OTPUIIATEIHHBIM
[IOKa3aTelIeM

CBOICTBA CTEIIEHU
C LEJIBIM IT0Ka3aTelIeEM

10

k

@yHKIUA Y =—u eé
X

rpaduk

Haxoautb cymMMy, pa3HOCTb, IIPOU3BEACHUE U YaCTHOE IPO0eii. BBITOIHIT
TOXK/IECTBEHHBIE MPE00Pa30BaHUS PAIMOHAIHHBIX BEIPAKECHHIA.

Pewams ypaBHeHHS ¢ IEpeMEHHON B 3HAMeHATeNe TPOOH.

IIlpumensms CBONCTBaA CTETICHHU C LIEJBIM MTOKa3aTeNIeM JUTsS MpeoOpa3oBaHms
BBIPAKECHUM.

3anuceieamp 4iclia B CTAHAAPTHOM BUJIE.

Buvinoanams nocrpoenue u urenue rpadpuka QyHkuun Yy = —
n




Jatbl npoBeaeHust

]
=
& Conep:xanne Kouun
S = XapaKkTepHCTHKA OCHOBHBIX BU/J0B JA€ATEIbHOCTH YUYeHUKA
z = yueOHoro 4eCcTBO . .
= s (Ha ypoBHe y4eOHBIX JeiicTBHIA)
= MaTepuana 4acoB
=
ILian DakT
|
KonTposibHas pabora 1
Ne 3
I'naga 2
KBaaparnsbie kopHu. 25
JelicTBUTE/bHBIC YHCIA
11 | Oysxuus y = X* u eé 3 Onucvigamy: TIOHATHE MHOKECTBA, 3JIEMEHTa MHOXKECTBA, CIIOCOOBI 3a/IaHHs
rpadux MHO’KECTB; MHOXKECTBO HATypalbHBIX YHCEI, MHO)KECTBO LIEJIBIX YHCEI, MHO)KECTBO
12 | Keaparisie kopru 3 paIOHANBHBIX YHCEN, MHOYKECTBO JAEHCTBUTEIBHBIX YHACEN U CBS3U MEXKY STHMH
Ao £MeTquCKEﬁ ’ YHUCIIOBBIMUA MHOXKECTBAMH, CBS3b MEXITYy OECKOHEUYHBIMU AECATUIHBIMU IPOOSMH U
P . panroHaIbHBIMU, HPPAIIMOHATILHBIME YHCIIAMHU.
KBaJ[paTHBII KOPEHb
Pacnosnasams paninoHabHBIE U HPPANIMOHANIEHBIC YnCia. [[puBoauTh TprMepsI
13 | MHOXeCTBO U €ro 2 paIOHANBHBIX YHCEN U UPPAIIMOHAIBHBIX YHCEIL.
DJIEMEHTBI 3anucvisams ¢ moMolIbIO (HOPMYIT CBOMCTBA JICHCTBUI C IEHCTBUTEIILHBIMU
YHCIIaMU.
14 ITonMHOXKECTBO. 2
Dopmyruposamu:
Onepanuu Hax
onpedenenusi: KBAIPaTHOTO KOPHS U3 YUCIIa, apu(METHIECKOTO KBaJ[PaTHOTO KOPHS
MHOXECTBAMHU
W3 YHCIia, paBHBIX MHOXKECTB, IIOJMHOYKECTBA, TIEPECEUEHHUS] MHOKECTB,
15 YucnoBble MHOXKECTBA 2 00beIMHEHNSI MHOKECTB;
16 | Croiicrsa 4 ceoticmea: GyHKIMU Y = X°, apu)METHUIECKOr0 KBAAPATHOIO KOPHS, (DyHKIIHH
apu()METHYECKOro y=~X.
KBaJpaTHOI'O KOPHS Jloka3zvieams CBOWCTBA apU(PMETHUECKOTO KBAIPATHOTO KOPHSI.
) _
17 | ToxmaecTBEeHHBIC 5 Cmpoumb rpaduku QyHKIHA Y = X1 Y =~/X .
mpeoOpazoBaHus [TpumeHsTh TOHATHE apUPMETHIECKOTO KBaAPATHOTO KOPHS JUIS BEIYUCIICHHUS
BBIPAKEHUH, 3HaYeHUH BBIPAXKEHUH.

COJIepIKaIInX




Jatbl npoBeaeHust

<
= < Conep:xanne Kouun
s & weGHOIO 4eCTEO XapaKkTepuCTHKA OCHOBHBIX BUJOB JeATeIbHOCTH YYeHUKA
E s y (Ha ypoBHe Y4eOHBIX AelcTBHIi)
= MaTepuana 4acoB
= ILian DakT
|
KBaJpaTHbIE KOPHU Ynpowams Beipakenus. Pemats ypaBHeHus. CpaBHUBATh 3HAUE€HUS BBIPAXKEHUH.
BeimonuaTe mpeoOpa3oBaHue BEIPAKEHUN C IPUMEHEHHUEM BBIHECEHUSI MHOKUTEIIS
18 | o B \/_ j 3 U3-TI0/1 3HAaKa KOPHsI, BHECEHHE MHOXKHTEJIS IO 3HAK KOPHs. BeImonHATh }
YHKIUSL Y =~/ X 1 €C OCBOOOKICHHE OT UPPAIMOHAIILHOCTH B 3HAMEHATENE IPOOU, aHAJIN3 COOTHOIICHUN
rpa(pm( MCKAY YUCIIOBBIMH MHOKCCTBAMU U UX IJICMCHTAMU
KonTponbHas pabdora 1
Ne 4
I'naga 3 26
KBanparnbie ypaBHeHust
19 | KBagparHsie 3 Pacnosznasame v IpUBOIUTH IPUMEPHI KBaJPATHBIX YPaBHEHHUN Pa3IHYHBIX BUIOB
ypaBHeHUs. Pemienue (TTOTHBIX, HETIONHBIX, TPUBEAEHHBIX ), KBAIPATHBIX TPEXUIICHOB.
HETIOJHBIX Onucviéams B 001LIEM BUJE PELICHUE HEMOIHBIX KBAAPATHBIX YPAaBHEHUH.
KBaJ[paTHBIX Dopmynuposams:
ypaBHEHUH onpedenenus:: ypaBHEHNUs TIEPBON CTENICHH, KBAIPATHOTO YPaBHEHHS; KBaJJPATHOTO
20 | dopmyna KopHeii 4 TpEXUICHa, JMCKPUMHHAHTA KBA/[PATHOTO yPaBHEHHS
KBAJIPATHOTO Y KBa/IPaTHOT'O TPEXWIEHA, KOPHSI KBaPAaTHOTO TPEXWIeHa; OMKBAAPaTHOTO
YpaBHEHUSA YPaBHCHI, ..
ceoticmea KBaJpaTHOTO TPEXUICHA;
21 | Teopema Buera 3 meopemy Buera u 00paTHyIO eif Teopemy.
KoHTporbHas pabota 1 3anucwvieams M1 TOKa3bIBATH (bopnfyny KOpHEH KBaJ[paTHOTO YpaBHEHHSI.
e s HccnenoBath KOMMUECTBO KOPHEH KBAJIPATHOTO YPABHEHMS B 3aBUCHMOCTH OT 3HAKa
€ro JTMCKpUMHHAHTA.
22 | KBagpatHsrii 3 Loxazvisams meopemur: Bueta (psiMyro u 00paTHyI0), O pa3iokeHHUH KBaJpaTHOTO
TpEXUIeH TpE€XuieHa Ha MHOXHUTEIHU, O CBOMCTBE KBAJPATHOTO TPEXUJIEHA C OTPUIATEIBHBIM
23 | Pemenue ypaBHEHUI, 5 JWCKPUMUHAHTOM.




Jatbl npoBeaeHust
<
o C
=3 oJep:KaHue Ko
S = XapaKkTepuCTHKA OCHOBHBIX BUJOB JeATeIbHOCTH YYeHUKA
z = yueOHoro 4eCcTBO . .
= s (Ha ypoBHe Y4eOHBIX AelcTBHIi)
= MaTepuana 4acoB
=
ILnan dakrt
|
KOTOpBIE CBOJIATCS K Onucvieamsy Ha IPUMEPAX METOJI 3aMEHBI IEPEMEHHON I PeleHNs] ypaBHEHUI.
KBaJpaTHBIM Haxooums KOpHU KBaJpaTHBIX yPaBHEHUH pa3In4HbIX BUIOB. I IpuMeHsATh TeopeMy
YpaBHEHHSAM Buerta u oOpatHyro eif TeopeMy. BEIOMHATE pa3noxkeHne KBaApaTHOro TPEXWICHa
24 PaloHATLHbIE 6 Ha MHOXXUTeNU. HaxoauTe KOpHU ypaBHEHHUH, KOTOPBIE CBOIATCS K KBAaPATHBIM.
ABHCHIISL KAK CocTaBnATh KBaJpaTHbIE ypaBHEHUS U yPaBHEHHUs, CBOASIIUECS K KBAJAPATHBIM,
P SBJISIFOILMECS] MATEMAaTHYECKUMHU MOAEISIMU PEaJIbHBIX CUTYyalnui
MaTeMaTHYECKHE
MOJIETH peasIbHbIX
CUTyallui
KonTponbnas pabdora 1
Ne 6
IoBTOpEHHE
U CHCTeMaTH3auus 10
y4eOHOro MaTepuana
YnpaxHeHus U1 HTOBTOPEHUS 9
Kypca 8 kiacca
Kontponbnas padora Ne 7 1

Hroro:

105




IIpumepHoe TeMmaTH4YecKOe IJIAHMPOBaHUe. AJsredopa. 9 kiacc

< JaTbl nposeaeHns
=
&3 Kouu XapakTepucTHKa OCHOBHbIX BU/I0B
S 2 | Conep:xanue yuedHOro
z = 4eCcTBO AeATeJbHOCTH YUeHHKA
s Marepuaja . .
T = 4acoB (Ha ypoBHe y4eOHBbIX JeiicTBHIi) o dakTy
=
| [To nnany
I'naga 1
20
HepaBencrBa
1 HucnoBble HEPABEHCTBA 3 Pacnosznasams 1 IpUBOAUTH IPUMEPHI
N YHUCIIOBBIX HEPABEHCTB, HEPABEHCTB C
2 OCHOBHBIE CBOWCTBA 2 o
MepPEeMEHHBIMH, JINHEHHBIX HEPABEHCTB C
YHCIIOBBIX HEPABEHCTB . N o
OJTHOM NepeMeHHOM, TBOWHBIX HEPABEHCTB.
3 Crnoxenue u 3 Dopmynuposams.
YMHOXEHHE YUCIOBBIX onpeoeieHusi: CPaBHEHUS ABYX YHCEI,
HEPaBEHCTB. pelIeHus] HepaBEHCTBA C OJTHON NEPEMEHHOM,
OnennBaHye 3HaYCHUS PaBHOCHUJILHBIX HEPABEHCTB, PEIICHUS
BBIPAXKECHHUS CHUCTEMBI HEPaBEHCTB C OJTHOW TIEPEMEHHOM!,
N o0acTH onpeiesieHHsI BEIPasKEeHHS;
4 HepageHcTBa ¢ onHOM 1 . el P ’
9 C601icmaa ICIOBbIX HEPABEHCTB, CIOKEHHS U
MIepEeMEeHHOI
YMHOEHHSI YUCIIOBBIX HEPABEHCTB
5 Pemienue HepaBeHCTB ¢ 5 Jloxasvieams. CBOMCTBA YUCIOBBIX
OJTHOM MTEPEeMEHHOM. HEPaBEHCTB, TEOPEMBI O CIIOKEHUH H
UrcnoBble MPOMEXYTKH YMHOXEHHH YHCIIOBBIX HEPABEHCTB.
o Pewams nuHelinble HEpaBeHCTBA. 3alUCHIBATH
6 Cucrembl TUHEHUHBIX 5
N pELIEHUs] HEPABEHCTB U UX CUCTEM B BH/JIE
HEPaBEHCTB C OJHON
. YHUCIIOBBIX IIPOMEKYTKOB, O0HETNHEHHIS,
IepEeMEHHOMN
MIepPECEYECHNS YHCIIOBBIX TPOMEXKYTKOB.
Kontponbnas padota Ne 1 Pemats cucteMy HEpaBEHCTB ¢ OAHOM




= JaTbl npoBeaeHust
= E ConeDKaARNE VIeOHOro Koan XapaKTepHCTHKA OCHOBHBIX BH/10B
z = Aep y YecTBO AesATeTbHOCTH YYeHHKA
g s MaTepHraJa N N
== 5 4acoB (Ha ypoBHe Y4eOHBIX el cTBHIi) Mo akry
I ITo niany
1 nepeMeHHo. OLleHUBATh 3HAUECHHE
BhIpakeHUs. M1300paxkaTs Ha KOOPJMHATHON
NPSMOI 33JaHHbIE HEPABEHCTBAMH YUCIIOBEIC
MIPOMEXYTKH
I'naea 2 38
KBaaparnunasi pyHkuus
7 [ToBTOpEeHME M 3 Onucwvisams oHATHE QYHKITNH KaK TPaBUIIA,
pacupeHue CBeJeHU| O YCTaHABIMBAIOIIETO CBSI3b MEXY JIEMEHTaMH
byHKIMH JIByX MHOYECTB.
N Dopmynuposams.
8 CaoiicTBa QyHKIMH 3 PALYIUD
onpedenenusi: Hyns (PyHKINHU; TPOMEKYTKOB
9 Kak moctpouts rpaduk 3 3HAKOMOCTOSHCTBA PYHKIMH; QYHKIINH,
bynximun y = kf(X), eciu BO3pacraroiieil (yobIBaromeil) Ha MHOKECTBE;
W3BECTEH rpaduk KB/IPaTUYHON (DYHKIMU; KBaJPATHOTO
GyHKIIH HEPaBEHCTBA;
y = f(x) C60licMmea KBAIPAaTHIHON (YHKIINY,
10 | Kak noctpours rpadm 4 npaeuia NOCTPOEHUS rpa(bI:IKOB ¢byHKLMi ¢
N MOMOIIIBIO peoOpa3oBanuii Bua f(X) —
byukmit y = f(X) + b ) +a:
ny =f(x + a), ecaun ’
y=1x+2a) f(X) — fix + a); F(X) — KF(X).
U3BECTEH rpaduk N
_ Cmpoumb rpadpuku QyHKIHH ¢ TOMOIIBIO
¢byukauu y = f(x) .
npeobpasosanuii Buza f(X) — f(x) + a;
11 | KeagpaTuuHas 6 f(xX) — fix + a); f(xX) — kf(x).
¢yHkuus, e€ rpaduk u Cmpoumb rpadyK KBaIpaTHIHON (YHKIIIH.
CBOICTBa o rpaduky KBagpaTHIHON PYHKINN
KomTponsHas paGora Ne 1 OIKCHIBATh €€ CBOMCTBA.

2

Onucvigams CXeMaTUIHOC PacCIoJIOKCHUC




= JaTbl npoBeaeHust
= 4 Koan XapaKTepHCTHKA OCHOBHBIX BH/10B
S 2 | Conepixanue yuedHoro
z 5 YecTBO AesATeTbHOCTH YYeHHKA
= 8 MaTepuaia 5 . N
g 4acoB (Ha ypoBHe y4eOHBbIX JeiicTBMIl) Mo dakTy
I Ilo nmnany
12 | PemeHne kBagpaTHBIX 6 nmapadoIbl OTHOCUTEIHFHO OCH abCIIHCC B
HEPaBEHCTB 3aBUCHMOCTH OT 3HaKa CTapIlero
o KO3 UIUCHTa U JUCKPpUMHUHAHTAa
13 | Cuctemsl ypaBHEHHH € 6 G FHCKD N
COOTBETCTBYIOIIET'O KBAAPATHOI'O TPEXWICHA.
JOBYMSI IEPEMEHHBIMU
Pewams xBagpaTHBIC HEPABEHCTBA, UCTIONbB3YSI
14 | Pemenue 3agau 5 CXEMY PacHoJI0KEHHS MapadoIIbl
C TMIOMOILBIO CHCTEM OTHOCHUTENIFHO OCH abcLucc.
YpaBHEHUH BTOPOH Onucwieamsb TpaUIecKuii METOJT pEIICHHS
CTENIEHU CHCTEMBI JIBYX YPAaBHEHUH C IBYMs
NEPEMCHHBIMU, METO/ ITOJACTAaHOBKH U METO,
Konrtponbnas padora Ne 1 p ’ A0 A
3 CJIOXKEHMS [J151 PEIeHHsI CUCTEMBI IBYX
ypaBHeHI/Iﬁ C ABYyMs NIEPEMEHHBIMU, OAHO U3
KOTOPBIX HE ABJIACTCA JIMHEWHBIM.
Pewiams TexcToBbIe 33124, B KOTOPBIX
cucTeMa JBYX YpaBHEHUH C ABYMsI
TMEPEMCHHBIMU ABJIACTCSA MaTeMaTHYeCKOM
MOJIEJIbIO PeasbHOro Ipolecca,
Y MHTEPIPETHUPOBATE PE3YJIbTAT PEIICHUS
CHUCTEMbI
I'nasa 3
DJieMeHThI NPUKJIATHON 20
MaTeMaTHKH
15 | MaremaTtudeckoe 3 IIpusooums npumepol:
MOJIEJINPOBAHHE MaTeMaTHYECKHX MOJICIel peallbHbIX
N CUTyallyi; IPUKJIAIHBIX 3a/1a4;
16 | IlponieHTHBIE pacu€Tsl 3 Yatui, ip ! Aa,
NpUOTMKEHHBIX BEJINYHH; HCTIOTIB30BAHUS
17 | llpubmmxEnnble 2




= JaTbl npoBeaeHust
= 4 Koan XapaKTepHCTHKA OCHOBHBIX BH/10B
= £ | Conepuwanue yueonoro | . eATeNHLHOCTH
g = Y4YCHHKA
T = varepuana 4acoB (Ha ypoBHe Y4eOHBIX el cTBHIi) I
& 0 gakry
I ITo niany
BBIYHCIICHHUS KOMOMHATOPHBIX MIPABUII CYMMBI U
18 OCHOBHE® PABIIA 3 MIPOM3BENICHUST; CITyYaiHBIX COOBITHI, BKIIIOYAS
KOMOHEATOPHKH JIOCTOBEPHBIE U HEBO3MOXKHBIEC COOBITHSI;
OTIBITOB C PABHOBEPOATHBIMHU HCXOJaMH;
19 | YacToTa u BEepOATHOCTb 2 MPEACTABICHUS CTATUCTUYECKUX TAHHBIX B
CIly4aifHOTO COOBITHSI BUie TaONHII, Uarpamm, TpauKoB;
20 | Knacemueckoe 3 HCTIONb30BAHNA BEPOATHOCTHBIX CBOWCTB
onpeeeHH® OKPYKAIOIINX SBICHUM.
BEPOATHOCTH Dopmynuposamu: }
onpeodeneHus: abCOTOTHON MOTPEUTHOCTH,
21 | HavanbHble CBEIEHUSA 3 OTHOCHUTENIbHOW MOTPEIIHOCTH, JOCTOBEPHOTO
O CTaTUCTHKE COOBITHS, HEBO3MOXKHOTO COOBITHS;
Komtponsias paGora Ne 1 KJIACCHUYECKOE OTpeiesIeHNE BEPOITHOCTH;

4

npaguia: KOMOWHATOPHOE MPABUIIO CYMMBI,
KOMOHMHATOPHOE TTPABHIIO MTPOU3BEICHMS.
Onucwiéamy 3Talbl pelIeHUs TPUKIaTHON
3aJa4H.

[osicHATP W 3aTUCHIBATH (POPMYITY CIIOKHBIX
MpoueHTOB. [IpoBOAUTH MPOIIEHTHBIE PACUETHI
C UCIIOJIb30BAaHUEM CIIOKHBIX TMPOIICHTOB.
Haxooums TOUHOCTD IPUOTMKEHUSI 110
TaduMIe TPUOTMKEHHBIX 3HAYCHNUN BEIIMYUHEI.
Hcnonbs3oBaTh pasindHbie (POPMBbI 3aITUCH
MpHOIMKEHHOTO 3HAYCHHS BEJTMYUHBI.
OneHuBaTh NPUOIIKEHHOE 3HAYCHHE
BEITUINHBL.

1Ipo600umbs OTBITHI CO CITYIaAWHBIMU
ucxonamu. [1oSICHATE U 3aMUCHIBATH POPMYITY
HAX0KIEHUS YaCTOTHI CIYYafHOTO COOBITHSI.




= JaTbl npoBeaeHust
= 4 Koan XapaKTepHCTHKA OCHOBHBIX BH/10B
= £ | Conepuwanue yueonoro | . eATeNHLHOCTH
z 5 Y4eHUuKa
T = varepuana 4acoB (Ha ypoBHe Y4eOHBIX el cTBHIi) I
& 0 gakry
I ITo niany
OnucheIBaTh CTATUCTUYECKYIO OLICHKY
BEPOSATHOCTHU ClIydaiiHOro coObiTus. HaxonuTh
BEPOSITHOCTh CITyYaiiHOTO COOBITHS B OIBITaX C
PaBHOBEPOSITHBIMU HCXOAAMHU.
Onucvléamy 3TaIbl CTATUCTUIECKOTO
uccnenoBanus. OhopMisiTh HHPOPMALIUIO B
Buze TaONMML U Auarpamm. M3BiekaTh
WH(GOPMAITUIO U3 TAOJHII U THATPAMM.
Haxoauts 1 npuBOAUTE IPUMEPHI
WCIIOJIb30BaHMsI CTATUCTUYECKUX
XapaKTepUCTUK COBOKYITHOCTH JAHHBIX:
cpeliHee 3HaueHue, MoJia, pa3Max, MeJnaHa
BBIOOPKH
I'nasa 4
YuciioBbie 17
MOCJIeI0BATeTbHOCTH
22 | Yucnossle 2 IIpusooums npumepsl: IOCIETOBATEILHOCTEH;
MOCIIE0BATEIEHOCTH YHUCIIOBBIX TTOCJIE0BATEIHHOCTEH, B YACTHOCTH
23 ApudmeTueckas 4 apI/I(I)MeTI/IL\I'e'CKOI‘/'I Y TEOMETPUYECKON
mporpeccus NPOrpecCuit; HCTONb30BAHMS } .
MOCIIEI0BATEILHOCTEN B PeaIbHOMN JKHU3HH;
24 | Cymma N mepBbIX 3 3a7a4, B KOTOPBIX PACCMaTPHUBAIOTCS CyMMEI C
YWICHOB 0ECKOHEYHBIM YHCIIOM CIIaracMblIX.
apupMeTHIECKOit Onucvieamsb: TOHATUE TIOCIIEA0BATENBHOCTH,
MIPOrpeccun YJIeHa TI0CJIeI0BATEIbHOCTH, CITIOCOOBI 3aJaHUs
25 | Teomerpuucckas 3 [10CJIE0BATENbHOCTH.
Buruucname 4nensl nocnenoBaTeNbHOCTH,
MIporpeccust




JaTbl npoBeaeHust

=
= 4 Koan XapaKTepHCTHKA OCHOBHBIX BH/10B
= £ | Conepuwanue yueonoro | . eATeNHLHOCTH
z 5 Y4eHUuKa
T = varepuana 4acoB (Ha ypoBHe Y4eOHBIX el cTBHIi) I
& 0 gakry
I ITo niany
26 | Cymma n nepBBIX 2 3a1aHHON (hOPMYITOH N-TO YIIeHA WITH
YWIEHOB r€OMETPHUECKOM PEKYpPPEHTHO.
MIPOrPECcCUu Dopmynuposamu:
27 | Cymma 6eckoneunoii 5 OnpeoeneHus: alznq)MeTquCKf)ﬁ IIPOTPECCHH,
FeOMETpHYCCKO TEOMETPHHECKOH nporpeceny;
IPOrpecCHH, y KOTOpOii | c60licm6a WICHOB T€OMETPHIECKOH 1
ql<1 apru(MEeTHIECKOI TPOTrpeCCHil.
3adasams apupMETHUECKYIO H

Konrtponbhas padota No 1 Te€OMETPUYECKYIO ITPOTPECCHH PEKYPPEHTHO.

)
3anucvisams 1 nosicuams HOpMyIIbl 00ILETO
yjieHa apuMETHUISCKON U TeOMETPUICCKON
IIPOTPECCUIA.
3anucvisams u dokazvieamy: HOPMYIBI CyMMBI
N IEepPBBIX WIEHOB apu(METHIECKOH 1
reoMETPHUYECKOH Mporpeccuii; GopmyIbl,
BBbIpakaroIire CBOMCTBA WICHOB
apru(METHYECKOH U TeOMETPUIECKOM
IIPOTPECCHUIA.
Buiyucaams cyMMy OECKOHEUHOM
TeOMETPUUECKON IPOrPECCUH, Y KOTOPOH | q | <
1. [IpencraBisTe OECKOHEYHBIE
MIePUOTNIECKUE APOOH B BHIE OOBIKHOBEHHBIX

IHoBTOpEeHNE
U cHCTeMaTHu3anus 10
y4eO0HOro MaTepuaia
YnpakHeHus 1)1 TOBTOPEHUS 9

Kypca 9 xiacca




= JaTbl npoBeaeHust
= 4 Koan XapaKTepHCTHKA OCHOBHBIX BH/10B
S 2 | Conepixanue yuedHoro
z = 4ecTBO AeATeJbHOCTH YYCHHKA
= 8 Marepuaja 6 . .
g 4acoB (Ha ypoBHe y4eOHBbIX JeiicTBMIl) Mo dakTy
I ITo niany
KonTponpaas pabora Ne 6 1

Hroro: 105 yacos

IIpuMepHoe TeMaTHYecKoe IJIaHUPOBaHue. ['eomerpus. 7 Kiacc

( Bcero 70 4acoB)

JdaTsl npoBenenunst
=)
== Conepxanune
S = yaeBHOro KoauuectBo XapakTepuCTHKA OCHOBHBIX BUJ0B JAeATEIbHOCTH YUYeHUKA
g s 4acoB HA YPOBHe y4eOHBbIX JeiicTBUi
T = MaTepuaJia (na yp y A ) o murany IIo pakry
=
I'nasa 1
IIpocreitme 15
reoMeTpuyeckue (purypsi
U UX CBOMCTBa
1 Touku u npsimMblIe 2 Tlpusodums TIpUMEPHI TCOMETPHICCKUX (DUTYDP.




Jatbl npoBeaeHust

=
= < Copep:xanue K X
2 ? yuebHOro 0JIN4€eCTBO APAKTEPHCTHKA OCHOBHBIX BU/IOB eSITELHOCTH YeHHKa
T 2 MaTepHana 4acoB (Ha ypoBHe Y4eOHBIX AelcTBHIi) Mo maany Mo daxty
=
2 Otpesok u ero 3 Onucwvieams TOUKY, TIPSIMYIO, OTPE3OK, Ty, YTOJL.
JUTMHA Dopmynuposamu:
3 Ty, Yron, 3 onpeoenenus: PaBHbIX OTPE3KOB, CEpEIMHEI OTPE3KA, PACCTOSHUS MEKY
VisMepeHe yriioB IOBYMS TOUKaMH, JONOJIHUTENBHBIX JIydel, pa3BEPHYTOTO yIiia, PaBHBIX
YIJI0B, OUCCEKTPHCHI YTJIa, CMEXXHBIX U BEPTUKAJIBHBIX YIJIOB,
4 CMexHbIe U 3 MEPECEKAOIIUXCS MPSIMBIX, IEPIIEHANKYIISPHBIX MPSIMBIX, IEPIEHANKYIISPA,
BEPTUKAJIbHBIE YIJIbI HAKJIOHHOMH, pacCTOSHUA OT TOUKH A0 NMPSIMOH;
5 O —— 1 c601icea: PacIoNIOKEHUs TOUEK Ha IPSAMON, U3MEPEHHs OTPE3KOB U YIJIOB,
HpSIMBIC CMEIKHBIX 1 BEPTUKATLHBIX YIIIOB, NEPICHANKYIAPHBIX MPAMBIX; OCHOBHOC
CBOIWCTBO TPSMOH.
6 AKCHOMBI 1 Knaccugpuyuposams yripr.
TosToperme u 1 Hoxazvlieamsb: TEOPEMBI O IEPECEKAOIIUXCS IIPAMBIX, O CBoﬁ(iTBax
CHCTeMATH3ALIS CMEIHBIX M BEPTHKATLHBIX YTIIOB, O EIMHCTBEHHOCTH MPAMOT, §
yae6HOTO NepHeHANKYIAPHON NaHHOM (cmydgaid, Korzia TOUKa JISKUT Ha JaHHOK
MaTepualia MPAMOH). o
Haxooumwb 1yuHy 0Tpe3Ka, IpaJyCHYI0 MEpY yrIila, UCIIOJIb3ys CBOMCTBA UX
KontponbHas 1 HA3MEPEHUMN.
pabora Ne 1 H3006pascams ¢ TOMOIIBIO YePTEKHBIX HHCTPYMEHTOB T'€OMETPUYECKHUE
(GUTypBI: 0TPE30K, Iy, Yroj, CMEKHBIE H BEPTUKAILHBIE YTJIbI,
MEPIEeHINKYIISIPHBIC TIPSMbIE, OTPE3KHU U JIyUH.
THoscuams, 94TO TaKOE aKCUOMa, OTIPEeIICHHE.
Pewamy 3agaun Ha BEIYKCIICHUE U 10KAa3aTENbCTBO, IPOBO/IS HEOOXOAMMBIE
JIOKa3aTeNbHbIE PACCYKICHHS
I'naea 2 18
TpeyrojJbHUKu
7 PaBHbIe 2 Onucvieamsp CMBICI TIOHSTUS «paBHBIC GUTYpBD. [I[pUBOAUTE TIPUMEPHI
TPEYTrOJbHUKH. paBHBIX QUryp.

BricoTa, meanana,
OuccekTpuca

H3z006padcamv 1 HAXOIUTH HA PUCYHKAX PaBHOCTOPOHHHE,
paBHOOEpEeHHBIE, MPSMOYTOIBHBIE, OCTPOYTOJIBHBIE, TYITOYTOJIbHBIE




Jatbl npoBeaeHust

<
= 4 Copep:xanue K
2 ? yueBHOro 0JIN4€eCTBO XapakTepuCTHKA OCHOBHBIX 16;1/1)103 AEATENLHOCTH y1eHHKa
T 2 MaTepHana 4acoB (Ha ypoBHe yueOHBbIX JeiCTBHIl) Mo maany Mo daxty
=
TPEyrojbHUKa TPEYTOJIbHUKU U UX JIEMEHTHI.
8 TTepBbiii u BTopoii 5 Knaccughuyuposams TpeyrolbHUKU 110 CTOPOHAM U YIJIaM.
- Dopmynuposamu:
paBeHCTBa onpeodenenusl: OCTPOYTOJILHOTO, TYIIOYTOJIbHOTO, IPSIMOYT OJIBHOTO,
TPeYTONbHHKOB paBHOOEIPEHHOT 0, PABHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYTOIbHUKOB;
OMCCEKTPUCHI, BEICOTHI, MEIMaHBI TPEYTOJILHHUKA; PABHBIX TPEYTOJIHLHUKOB;
9 PaBHOOeipeHHBII 4 CEpPEeIMHHOrO MEPIEHANKYJIISIpa OTPE3Ka; MEPUMETPA TPEYTONbHUKA;
TPEYTOIBHUK H €r0 ceoticmea; paBHOOEIPEHHOTO TPEYTOJIbHUKA, CEPEIUHHOTO
CBOICTBa MepIeHIUKYIIsIpa OTpe3ka, OCHOBHOTO CBOMCTBA paBEHCTBA TPEYT OJIbHUKOB;
10 | Mpusmaxu 5 NPU3HAKU. PABEHCTBA TPEYrOJIbHUKOB, paBHo6e)1peiHHoro TPEYrONbHAKA.
paBHOBEAPEHEOrO ,ZZOKLBIZIGLZWIb TEOPEMBI: O E/IMHCTBEHHOCTH MPSMOH, NepPICHANKYIAPHO
TPEeyTONBHHKA TAHHOM (Cyd4aii, Korja To4Ka JIe)KUT BHE TAaHHOW MPSIMOIl); TpH MpH3HaKa
paBEHCTBa TPEYTOJIHHHUKOB; MIPU3HAKH PaBHOOEAPEHHOTO TPEYTOJIbHUKA;
11 | Tperu# npu3HaK 2 TEOPEMBI O CBOMCTBAX CEPEIMHHOTO MEPIICHANKYJISIPA, PABHOOCSAPEHHOTO U
paBeHCTBa PaBHOCTOPOHHETO TPEYTOJbHUKOB.
TPEYTOJIHHUKOB Pasvacname, 910 Takoe Te0peMa, OMUCHIBATH CTPYKTYPY TEOPEMBI.
12 | Teopems 1 OOBSICHATH, KAKYIO TEOPEMY Ha3bIBAIOT 0OPaTHOH JaHHOM, B U€M
3aKJII0YaeTCsl METOA AOKA3aTeIbCTBa OT NPOTUBHOTO. [IpuBOIUTH IpHUMEpHI
[ToBTOpenue u 1 WCTIOJIb30BAHUS 3TOTO METO/IA.
CUCTEMaTH3aIUs Pemars 3aaun Ha BRIYMCIICHHIE U TOKA3aTEIbCTBO
yueOHOro
MaTepuaia
KonTponbpras 1
pabora Ne 2
I'naga 3
IIapansenbHble MpsMBbIE. 16

CymmMa yriioB
TPeyrojbHUKA




Jatbl npoBeaeHust

<

= 4 Copep:xanue K X

2 ? yueBHOro 0JIN4€eCTBO apaKTePHCTHKA OCHOBHBIX BI10B €S TeJLHOCTH yeHHKaA

T 2 MaTepHana 4acoB (Ha ypoBHe Y4eOHBIX AelcTBHIi) To miany To dakry
=

13 | [TapamrenpHbIE 1 Pacnosnasams Ha yepTekax napaieibHbIC MPSMBIE.

MpsIMBIE N300paxarh ¢ IOMOIIBIO JTMHEHKH U YTOJIbHHUKA MMapaJlICIbHBIC TIPSIMEIC.

14 | Mpusnaxu 5 Onquzefzmb yTIIBI, 00pa30BaHHbIC TP MEPECEUECHUH ABYX TPSMBIX

CEKYILEN.
apauIeIbHOCTH
TPAMBIX Dopmynuposamy:
onpeodenenust: NapajuIeIbHBIX MPSIMBIX, PACCTOSHUS MEXTy MapayielbHBIMH

15 | CgoiicTBa 3 MPSIMBIMU, BHEIIHETO YIJIa TPEYrOJbHUKA, TUIIOTEHY3bI U KaTETa;
MapauIeIbHBIX ceoticea: TIapajlueNIbHBIX MPSAMBIX; YIJI0B, 00pa30BaHHBIX IPU
MPAMBIX nepeCCUCHUU apallICIbHBIX ITPAMBIX CCKyHIGfI; CYMMEI YyJIOB

16 CymMa yriios 4 TPEYTOJIbHUKA; BHELIHETO YIJIA TPEYTOJIbHUKA; COOTHOLIEHUN MEXY
IPOYTONbHHAKA CTOPOHAMH U YIIIaMH TPEYTOJIbHHKA; MPAMOYTOILHOIO TPEYTONbHUKA;

OCHOBHO€ CBOMCTBO IMapaUICIIbHBIX IIPAMBIX;

17 | IIpsamoyronbHbIN 2 npusHaxy: MapaieIbHOCTU MPSIMBIX, PABEHCTBA NPSMOYIOJIBHBIX
TPEYTOIbHUK TPEyrOJIbHUKOB.

18 | Croiicrea 2 Lloka3zvieams: TEOPEMBI O CBOMCTBAX MAapPAJIIENBHBIX MPAMBIX, O CYMME
IIPAMOYTOBHOTO YIJIOB TPEYTOJIbHHUKA, O BHEIIHEM YTJIE TPEYTOJIbHUKA, HEPABEHCTBO
TpeyrompHIKa TpEYroJIbHHKA, ;[eopeMI)I O CpaBHEHHMH CTOPOH U YIJIOB TPEYIOJIbHUKA,

TEOPEMBI O CBOMCTBAaX MPAMOYTOJIBHOIO TPEYTOJIBHUKA, IPU3HAKH
KonrponbHas 1 IapajuIeNIbHbIX IIPSMBIX, PABEHCTBA MIPSIMOYTOJIBHBIX TPEYTOJILHUKOB.
paborta Ne 3 Pewams 3amaun Ha BEIYUCICHNE U OKA3aTEILCTBO
TI'nasa 4
OKpyKHOCTH M KpYT. 16
I'eomeTpuueckue
MOCTPOCHMUS

19 | 'eomeTpuueckoe 2 Iloscuamp, 4TO TaKOE 33J1a4a Ha IOCTPOEHUE; TEOMETPUUECKOE MECTO TOUEK
MECTO TOYEK. (T'MT). [puBoauts npumepbl [ MT.

OKpyXHOCTb ¥ KpyT H306pascams Ha pUCYHKaX OKPYKHOCTD U €€ 3JIEMEHTHI; KacaTelbHYIO K

20 | Hexoropere 3 OKPY>KHOCTH; OKPY>KHOCTb, BIINCAHHYIO B TPEYTOJILHUK, U OKPY’KHOCTb,




Jatbl npoBeaeHust

]
= 4 Copep:xanue K X
2 ; yueBHOro 0JIN4€eCTBO apaKTePHCTHKA OCHOBHBIX BI10B €S TeJLHOCTH yeHHKaA
T 2 MaTepHana 4acoB (Ha ypoBHe Y4eOHBIX AelcTBHIi) Mo maany Mo daxty
=
CBOMCTBa OIMCAHHYIO 0KOJIO Hero. ONMUCHIBaTh B3aUMHOE PACIIONIOKECHNE
OKPY>KHOCTH. OKPY>KHOCTH U TIPAMOI1.
KacatenbHas Dopmyauposamy:
OKPY>KHOCTH onpeodenenusl: OKPYKHOCTH, Kpyra, X 3JIEMEHTOB; KacaTelIbHOU K
21 | Ompcannas u 3 OKPY’KHOCTH; OKPY)KHOCTH, OMMCaHHOW OKOJIO TPEYTOJILHUKA, U
B OKPYKHOCTH, BIHCAHHOH B TPEYTOJILHHI;
OKPYAHOCTH ceolicmea: CepE/IMHHOTO NEPICHANKYIAPA KaK I'MT; 6uccekTpucs! yria
N — kak [ MT; kacatenpHON K OKPYKHOCTH; TUAMETPa U XOPbl; TOUKU
MIepeceyeHnsl CepeIMHHBIX MIEPIIEHIUKYISIPOB CTOPOH TPEYTOJIIbHUKA; TOUKU
22 | 3ajauu Ha 3 NepeceucHust OUCCEKTPUC YIJIOB TPEYTOJIbHHKA,
[IOCTPOEHUE npu3HaKy KacaTeabHOM.
23 | Merox 3 lokazvieams: TEOPEMBI O CEPETUHHOM NEPIEHANKYISIPE U OUCCEKTpUCE
yria kak I'MT;
FEOMETPHUYECKUX . N o
MECT TOUeK O CBOHCTBAX KacaTelbHOK; 00 OKPY’KHOCTH, BIIMCAHHON B TPEYTONBHHK,
B 327124X Ha OMHMCAaHHOW OKOJIO TPEYTOJIBHUKA; IPU3HAKU KacaTeIbHOM.
HocTpocHHe Pewams ocHOBHBIE 33/1a4M HA TIOCTPOEHHE: TIOCTPOCHHUE YTJIa, PABHOTO
JTAHHOMY; TIOCTPOECHHE CEPEAUHHOTO MEePIeHINKYIApa JaHHOTO OTPE3Ka;
[ToBTOpEenue n 1 [IOCTPOEHNUE MPAMOIL, IPOXOASIIEH Yepe3 TaHHYIO TOUKY H
cHUCTeMaTU3anus MIEPIICHIUKYIPHON TaHHOW NPAMOIi; ITOCTPOSHNE OMCCEKTPHICHI TaHHOTO
y4eOHOTO yTia; MOCTPOECHNE TPEYTOJbHUKA IO ABYM CTOPOHAM H YIIIy MEXy HUMHU;
MaTepuaia 10 CTOPOHE U JIBYM NPHIIEKAIIUM K HEH yriam.
KonTposHas 1 Pemats 3aaun Ha TIOCTPOCHUE METOLOM I'MT.
paGota Ne 4 Cmpoums TPeyTOJbHHK 110 TPEM CTOPOHAM.
Pewamys 3anaun Ha BEIYHMCIIEHHE, 10KA3aTENBCTBO U IOCTPOCHUE
O000menue
M CHCTEeMAaTH3alHs 5
3HAHUH YJalIuXCcst
YrpaxHeHus s 4

MOBTOPEHHUA Kypca 7 Kiiacca




Jatbl npoBeaeHust
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ot Conep:xanue

¢ a KoauuecTBo XapakTepHCTHKA OCHOBHBIX BUI0B JeATEIHHOCTH YUYeHUKA

z = y4eGHOro y

g s 4yacosB HA YPOBHe y4eOHbIX JIeiicTBHUIi

T & Marepuaja (na yp y a ) ITo niany ITo gakry
=

Kontponbaas padora Ne 5 1




IIpumepHoe TemaTHyeckoe mjianuposanue. I'eomerpus. 8 Kiace

( Bcero 70 4acoB)

JdaTel npoBeneHust
_g_
== Conep:xanne
S = yaebHoro KonunuectBo XapaKkTepuCTHKA OCHOBHBIX BU/JI0B eATEIbLHOCTH YYEHHKA
g s 4acoB HA YPOBHe y4eOHBIX /IeiicTBUI
= & MaTepHaia (ua yp y A ) Inan dakr
=
I'nasa 1 22
YeThIpEXyroibHUKHU
1 YeThIpEXYTroJIbHUK U 2 Toschame, 9T0 Takoe 4eTHIPEXYTONBHUK. ONMUCHIBATh 3JIEMEHTHI
€ro 3JIEMEHTHI YETBIPEXYTOJIbHUKA.
Pacnosnasame BBITyKIIbIE 1 HEBBIMYKIIbIE YETBIPEXYTOIBHAKH.
2 [Tapamnenorpamm. 2 .
CroiicTa H306pasicams 1 HAXOAUTh HA PUCYHKAX YETHIPEXYTOIFHUKHN Pa3HBIX BUJOB U X
napajiejaorpamma JJICMCHTEL.
p P Dopmyruposamun:
3 [Ipusnaku 2 onpeodeneHus: IapajuIeIorpaMMa, BEICOTHI TapajuiesIorpaMMa; IPSIMOYTOJIbHHKA,
napajuiejaorpamma poMOa, KBajipaTa; CpeiHeH JIMHUK TPEYTroJIbHHUKA; TPANelnH, BEICOTHI Tparielvy,
CpeHEeN IMHUY Tpalelny; EHTPAIBHOTO yria OKPYKHOCTH, BIIMCAHHOTO yIiia
4 [IpssmoyronsHUK 2 el TDAICLMH, HEHTD yriia okpy ’ Y
OKPY>KHOCTH; BIIMCAHHOTO U OIMCAHHOTO YETHIPEXYTOJIbHUKA;
5 Pom6 2 ceolicmea. TapajiesorpaMma, psIMOyToJIbHAKA, poM0a, KBaapaTa, CpeIHUX
6 Ksapar 1 JIMHUH TPEyTroNIbHUKA U TPaEeIMy, BIUCAHHOTO YIJIa, BIMCAHHOTO M OIIMCAHHOTO
YeThIPEXYTOJIbHUKA;
KonTtponbnas padora 1 npusHaky: TapajiesorpaMmma, mpsiMoyroJibHUKa, poM0Oa, BHMCAHHOTO U
Nel OIIMCAHHOTO YETBIPEXYTOJIbHUKA.
0Ka3b186aMb. T MBI MME€ YTJIOB YETBIPEXYTOJIbHUKA aIyCHOU M
7 Cpensss TuHus 1 U COPEMEI O CyMME YIJIOB HETBIPEXYTO , 0 TPalyCHOH Mepe
BIIMCAHHOI'O yTJla, O CBOMCTBAaX U IIPU3HAKaX MapajuiesiorpaMma,
TpEyroJIbHUKA ..
MPSIMOYTOJIbHUKA, poMOa, BIMCAaHHOTO U OTMCAHHOTO YETHIPEXYTOIBHUKA.
8 Tpaneuns 4 Ilpumensimes N3ydeHHBIE ONIPENIEICHNS, CBOWCTBA U MPU3HAKU K PELICHUIO 3a/1a4
9 LenTpansabie
Y BIIMCAHHBIE YTIIBI




JdaTbl npoBeneHust
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== Conepxanne
S = yueBHOT KosmmyectBo XapaKkTepuCcTHKA OCHOBHBIX BU/JOB J1eATEIbHOCTH YUeHUKA
z N .
= § MaTepHATA 4acoB (Ha ypoBHe y4eOHBIX AeiicTBHIA) Iaan dakT
=
10 | Buoucaussle u 2
OTIMCAHHBIC
YEThIPEXYTOJIbBHUKA
KonTponbHas pabdora 1
Ne 2
I'nasa 2 16
ITono0Oue TpeyroibHMKOB
11 | Teopema daneca. 6 Dopmyruposamn:
Teopema o onpedeneHue NOJOOHBIX TPEYTOJIbHUKOB;
MPONOPLUOHAIBHBIX ceoticmea; MEANaH TPEYTrojbHUKA, ONCCEKTPHUCHI TPEYTOJIbHHKA, IIEPECEKAOIINXCS
OTpe3Kax XOpJ, KacaTeJIbHON U CEKYILEH;
NpU3HaKy 0100 TPEYroJIbLHUKOB.
12 IToxoOHBIE 1 P a pey
Jloxazvieams:
TPEYTrOJbHUKH .
meopemvl: ®aneca, 0 MPONOPIUOHATBHBIX OTPE3KaX, O CBOHCTBAX MEAHaH
13 | IlepBbIit mpu3HaK 5 TPEyroJibHUKA, OUCCEKTPHUCHI TPEYTOIHHHUKA;
noa00us ceoticmea. TIePeCceKaroIUXCs XOp/, KacaTeJIbHON U CEeKYIIeH;
TPEYTroJLHUKOB NPpU3HAKy 0100 TPEYTroOJIbHUKOB.
. . Tpumensmp N3y4eHHBIE ONPE/ICTICHHUS, CBOMCTBA U IPU3HAKH K PEIICHHIO 33124
14 | Bropoii u Tperuit 3 P Y pen ’ P p A
MPU3HAKU TOA00Us
TPEYTrOJIILHUKOB
Konrponbnas padota 1
Ne 3
I'naga 3
Pemenne npaMoyroiabHbIX 14
TPeyroJibHUKOB
15 | Metpuueckue 1 Dopmynuposams:




JdaTbl npoBeneHust
&
== Conepxanne
S = yueBHOT KoanuecTBo XapakTepHCTHKA OCHOBHBIX BUIOB JeATEIHHOCTH YUYeHUKA
S s 4acoB Ha ypOBHe Y4eOHBIX JelcTBHI
T 2 MaTepuaa (Ha yp y ! ) Inan ®akr
=
COOTHOIIICHUS onpeoeieHus: CHHyca, KOCHHYyca, TAHTEHCA, KOTAHT€HCa OCTPOTO yTriia
B MPSIMOYTOJILHOM MPSIMOYTOJILHOTO TPEYTOJIBHUKA;
TPEYrOJIbHUKE €601icmea. BBIPAKAIOIINE METPUIECKUE COOTHOIICHHUS B IPSMOYTOJIEHOM
TPEYTOJbHUKE W COOTHOIICHHS MEXY CTOPOHAMH M 3HAUCHUSIMH
16 | Teopema IIudaropa 5 peyr MEHILY CTOP
TPUTOHOMETPUIECKIX (PYHKIHIA B IPSIMOYTOIFHOM TPEYTOJIbHUKE.
KonTposbHas pabora 1 3anucvlieams TpUTOHOMETPUYECKUE (POPMYITBI, BBIPAXKAIOIIUE CBI3b MEKITY
Ne 4 TPUTOHOMETPUIECKIUMH (DYHKITUSIMH OJHOTO M TOTO YK€ OCTPOTO yTia.
Pewamb npsIMOyToJIbHBIE TPEYTOJIbHUKH.
17 | TpuroHOMeTpUUYECKHE 3 PAMOYT hey
JHokaszvieams.
(YHKIIUU OCTPOTO
yra meopemy 0 METPUUECKUX COOTHOIICHUSIX B MIPSMOYTOJIEHOM TPEYTOIBHUKE,
teopemy [ludaropa;
MPSIMOYTOIIEHOTO
Gopmynvl, CBA3BIBAIOIINE CHHYC, KOCUHYC, TAHTCHC, KOTAHTE€HC OJHOT'O M TOTO YKe
TPEyrOIbHUKA
OCTpOTO yTJa.
18 | Pemenwme 3 Bb1600ums 0CHOBHOE TPUTOHOMETPHUYECKOE TOXKJECTBO M 3HAUSHHSI CUHYCAa,
OPSIMOYTOJIBHBIX KOCHHYCa, TAHT€HCAa U KOTaHreHca ais yriaos 30°, 45°, 60°.
TPEYTOILHUKOB Ipumensimes N3ydeHHbBIE ONPECICHUS, TEOPEMbI B (HOPMYJIBI K PEIICHHUIO 3aj1a4
KonTponbHas padora 1
No 5
I'nasa 4
MHOroyrojibHUKH. 10
ILomans MHOTOYT0JILHUKA
19 MHOroyroiasHUKu 1 THosacuamv, 4TO Takoe IJIOIIAAb MHOT'OYTOJIBHUKA.
OnuceIBaTh MHOT'OYTOJIEHUK, €70 3JIEMEHTHI;, BEITYKIIbIC U HEBBITYKIIbIC
20 IlonsTre nomagu 1
MHOTOYTOJTbHUKH.
MHOTOYTOJIbHUKA.
Ttomas N306pakaTh 1 HAXOIUThH HA PUCYHKAX MHOTOYTOJIEHUK M €T0 DJIEMEHTHI,
MHOTOYTOJIbHHK, BIIUCAHHBIH B OKPY>KHOCTh, 1 MHOTOYT'OJIbHHUK, OITUCAHHBIHI
MPSIMOYTOJILHUKA
OKOJIO OKPYKHOCTH.
21 | IInomans 2




JdaTbl npoBeneHust
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== Conepxanne
S = yueBHOT KosmmyectBo XapaKkTepuCcTHKA OCHOBHBIX BU/JOB J1eATEIbHOCTH YUeHUKA
g s 4acoB HA YPOBHe y4eOHbIX JIeiicTBUIi
T 2 MaTepuaa (na yp y 1 ) Maan ®akr
=
napaJuresiorpaMma Dopmyauposams.:
onpedeseHusi: BIICAHHOTO U ONMCAHHOTO MHOTOYTOJIbHUKA, TUTOIAAN
22 | [Inomane 2 P Y ’ tad
eV ONbHMKA MHOT'OYT'OJIbHHUKA, PaBHOBCIIUKNX MHOT'OYT'OJIbHUKOB;
pey OCHOBHbLE C80liCMAa TIIOMAN MHOTOYTOJIbHHKA.
23 | Ilnomans Tpanenuu 3 Hoxa3zvieamsb: TEOPEMBI O CyMME YTJIOB BBIITYKJIOTO N-YTOJBHUKA, TUTOLIATH
OPpAMOYTOJIBHUKA, IIOIIaAU TPEYIrOJIbHUKA, IIOIaaAu TpallClun.
KouTposbHas pabora 1 PAMOY ’ Hia/u Tpey ’ Ha/ Tparielt
o6 IIpumensme U3ydeHHBIE OTIPEIEIICHUS, TEOPEMBI ¥ (HOPMYJIIBI K PEIICHHUIO 33124
IToBTOpEHME
U CHCTeMATH3aAlus 8
yueOHOro MmaTepuajia
VYpaxHeHus 11 IOBTOPEHUS 7
Kypca 8 kiacca
Kontponbnas padora Ne 7 1




IIpumepHoe TemaTnueckoe miianuposanue. I'eomerpus. 9 kiace
( Bcero 70 4acoB)

JdaTel npoBeaeHust
g
&= Coaepxanue XapakTepuCTHKA OCHOBHBIX BU0OB
S = KonuuectBo
z = y4eOHOoro NeATeJbHOCTH YUeHHKA
s 4acoB . . I I
T = MaTepuaJia (Ha ypoBHe Y4eOHBbIX JelicTBHIl) 0 I1any 0 daxry
=
I'nasa 1
Pemenne 16
TPEYroJIbHUKOB

1 CuHyc, KOCHHYC, 2 Dopmyruposamu:

TaHTEHC U onpeoeneHus: CUHyca, KOCUHYCA,
KOTaHTEHC yTJia TaHTeHCa, KoTaHreHca yria ot 0 70
or 0 mo 180 180 ;

€601icmMeEo CBS3U JUIMH IharoHajied u

2 Teopema 3 A A

CTOpOH TapajuiesorpaMmma.
KOCHHYCOB

Dopmynuposams M pa3bSCHITDH

3 Teopema 3 OCHOBHOE€ TPUTOHOMETPUIECKOE

CUHYCOB TOXJICCTBO. BBIUUCIIATH 3HAUCHUE
TPUTOHOMETPUYECKON (PYHKIIMU yTiia
4 Pemenne 3 p p . bynxunn y
10 3HAYSHHIO OJTHOHN M3 €T0 33aJJaHHBIX
TPEYTrOJIbHUKOB -
byHKUM.

) Dopmysl A 4 Dopmynuposams M TOKa3bIBATh
HaXO0XICHUS TEOPEMBI: CHHYCOB, KOCHHYCOB,
10N CJIEJICTBUS U3 TEOPEMbI KOCUHYCOB H
TpEeyrojbHUKa CHHYCOB, O ILIOMIAH OMIMCAHHOTO

MHOTOYTOJIbHHKA.
KontponbHas 1 3 yr o
anucvleams 1 T0Ka3bIBaTh (OPMYITBI
pabora Ne 1 A pMy.
JUTSL HAXOXICHUS TUTOTIAIH
TPEYTOJIbHHKA, PAINyCOB BITUCAHHOM H




JdaTbl npoBeaeHust
g
&= Copep:xanue XapakTepuCTHKA OCHOBHBIX BUI0B
S 2 KonuuectBo
5 = y4eOHOro 4ACOB AesITeIbHOCTH YYeHHKa
T & MaTepuaJia (Ha ypoBHe y4eOHBIX AelcTBHI) Ilo n1any Ilo pakty
=
OIUCaHHOU OKPY>KHOCTEMN
TpeyrojbHUKa.
Ipumensimes N3yyeHHBIE OIPEIEIEHNU,
TEOpeMbI U POPMYJIBI K PEIICHUIO
3a1a4
I'naga 2
I[IpaBuabHbIE 8
MHOI'0YI'0JIbHUKH
6 IIpaBunbHBIE 4 losacuamy, 4TO TaKOE LIEHTP U
MHOT'OYTOJIbHUKH LHEHTPaJIbHBIN YroJl MPaBUIBHOTO
W UX CBOICTBa MHOTOYTOJIbHHUKA, CEKTOP M CETMEHT
Kpyra.
7 Juna 3 DY
Dopmyruposamun:
OKPYXHOCTH.
onpedeneHue NPaBUIbHOTO
Inomans kpyra
MHOTOYTOJIbHHKA;
Konrponbnas 1 c60ticmea NPaBUIIEHOTO
paborta Ne 2 MHOT'OyTOJIbHUKA.
loxasvieams CBOMCTBA IPAaBUIIbHBIX
MHOTOYTOJIbHHKOB.

3anucvisams 1 Pa3bACHATH POPMYIIBI
JUTMHBI OKPYKHOCTH, TJIOIAIH KPYTa.
3anucvisams v 1OKa3BIBATH POPMYITBI
JUIMHBI IyTH, TUIOIAAN CEKTOpa,
(opMyIIBI U HAXOXKIEHHSI PaJiyCOB
BIMCAHHOW M ONTMCAHHOU OKPYKHOCTEN
MPaBUIBHOTO MHOTOYTOJIBHUKA.
Cmpoumb ¢ TOMOIIBIO TUPKYJIIS U
JIMHEHKU NpaBUIbHbIE TPEYTOJIbHUK,
YeThIPEXYTOJIbHUK, IIECTUYTOJIbHHUK.




JdaTbl npoBeaeHust
'g-
&= Copep:xanue XapakTepuCTHKA OCHOBHBIX BUI0B
S 2 KonuuectBo
z = y4eOHOro AesITeIbHOCTH YYeHHKa
s JacoB N . n I
T & MaTepuaJia (Ha ypoBHe y4eOHBIX AelcTBHI) 0 IVIaHy 0 daxry
=
IIpumename U3y4eHHBIE ONPEAEIICHUS,
TEOpEeMBI U POPMYIIBI K PEHICHUIO
3a1a4
I'naga 3
JexapToBbl 11
KOOPAMHATHI HA
IJIOCKOCTH
8 Paccrosinue 3 Onucvigams TPIMOYTOIILHYIO CHCTEMY
MEXIY ABYyMs KOOpAHUHAT.
TOYKaMH C Dopmynuposams: ONpeaeIeHNe
3aJJaHHBIMU ypaBHEHUsI PUTYPHI, HEOOXOIUMOE U
KOOpJWHATaMHU. JIOCTAaTOYHOE YCJIOBHSI MApaIICTbHOCTH
Koopaunatsr JBYX MPSIMBIX.
CepeANHBI 3anucvisams 1 JOKA3BIBATh (GOPMYIIBI
OTpe3Ka paccTOsAHUA MEXIY IBYMs TOUKAMH,
KOOPJMHAT CepelMHbI OTPE3Ka.
9 VYpaBHeHne 3 P el P
(urypbI Bvi1600ums ypaBHEHHE OKPYKHOCTH,
YPHI- oO11ee ypaBHEHHUE MPSAMOMA, ypaBHEHHE
YpaBHeHue >
MPSIMOH C YTIIOBBIM KO3(hPHUIIEHTOM.
OKPYKHOCTH
Jloka3zvieams HEOOXOIUMOE U
10 | YpaBHeHue 2 JIOCTaTOYHOE yCJIOBHE MapauIeIbHOCTH
psAMOi JIBYX MIPSIMBIX.
N IIpumenams U3y4eHHBIE ONPEACTICHUS
11| Yruosoit 2 Telz) eMbl 1 (o }1]\4 1159 eufelfmo ’
K03 UITHEeHT P PMY P
. 3a1a4
NIPAMOU
KonTponbnas 1
paborta Ne 3




JdaTbl npoBeaeHust

=
=
&= Copep:xanue XapakTepuCTHKA OCHOBHBIX BUI0B
S 2 KonuuectBo
z = y4eOHOro AesITeIbHOCTH YYeHHKa
s JacoB N . n I
T & MaTepuaJia (Ha ypoBHe y4eOHBIX AelcTBHI) 0 IVIaHy 0 daxry
=
I'naga 4
12
BekTops!
HSTHE BEKT NUCLIBAMb TIOHSTUS BEKTOPHBIX U
12 | Ilo € BEeKTopa 2 (0) 0 €KTO
CKaJISIPHBIX BEJINYMH.

13 | KoopauHatel 1 P

BeKTODA WnnrocTprpoBaTh MOHATUE BEKTOPA.
p Dopmynupoeamu:

14 | Cnoxenue n 2 onpeoeneHus: MOIYIS BEKTOpA,
BBIYUTAHUC KOJIJIMHEAPHBIX BEKTOPOB, PaBHBIX
BEKTOPOB BEKTOPOB, KOOPAMHAT BEKTOPa, CYMMBI

BEKTOPOB, Pa3HOCTH BEKTOPOB

15 | YmHOXEHME 3 POB, P POB,

MIPOTHUBOIIOJIO’KHBIX BEKTOPOB,
BEKTOpa Ha YUCIIO
YMHOXEHHsI BEKTOpa Ha YUCIIO,

16 | CkamspHoe 3 CKaJIIPHOTO MPOU3BENECHUS BEKTOPOB;
MIPOU3BEICHHE c60ticmea: PaBHBIX BEKTOPOB,
BEKTOPOB KOOPJIMHAT PAaBHBIX BEKTOPOB,

CJIO’KEHHSI BEKTOPOB, KOOPAWHAT
KonTponbHas 1 POB, KOOPAL

BEKTOpa CyMMBI U BEKTOPA Pa3HOCTH
pabora Ne 4 pa cy pap

JIBYX BEKTOPOB, KOJTHHEAPHBIX
BEKTOPOB, YMHOXXCHHA BEKTOPA Ha
YHCII0, CKAJSIPHOTO MPOU3BEACHUS
JIBYX BEKTOPOB, IEPICHIUKYJISIPHBIX
BEKTOPOB.

Hoxasvieams TEOPEMBL: 0 HAXO0KIACHUN
KOOpJIMHAT BEKTOPa, O KOOpAMHATAX
CYMMBI M Pa3HOCTH BEKTOPOB, 00
YCIIOBUW KOJUIMHEAPHOCTH JIBYX
BEKTOPOB, O HAXOXJIEHUH CKAJIIPHOTO
MIPOU3BENICHHS ABYX BEKTOPOB, 00
YCIIOBHH TIEPIICHIUKYIIPHOCTH.




JdaTbl npoBeaeHust
<
e 4 Conep:xanue XapakTepuCTHKA OCHOBHBIX BHI0B
s & 4eGHOro Kouectso AesITeIbHOCTH YYeHHKa
S s y 4acoB yHacHY .
T & MaTepuaJia (Ha ypoBHe y4eOHBIX AelcTBHI) Ilo n1any Ilo pakty
=
Haxooums KOCHHYC yTIIa MEXIY
JIBYMSI BEKTOPaMHU.
Ipumenams U3y4eHHbIE ONpE/ICIICHUS,
TEOpeMbI ¥ POPMYITBI K PEIICHUIO
3a71a4
I'nasa 5
I'eomeTpuueckne 13
npeodpazoBaHuA
17 | [BwxeHue 4 IIpusooums puMepsI IPeodpa3OBaHMs
(mepemerenue) ¢duryp.
¢burypsl. OnuceiBaTh peodpa3oBanus GUTyp:
[TapamtensHbIN napajulelbHbIA IEPEHOC, OCEeBas
HepeHoc CHMMETpHS, ICHTpaIbHast CHMMETpHS,

MTOBOPOT, TOMOTETHS, TTo100ue.
Dopmyruposamn:

onpeoeneHusi: TBUKEHUS; PaBHBIX
¢buryp; TO4EK, CHMMETPUIHBIX
OTHOCHUTEILHO MPSMOH; TOUEK,
CHMMETPUIHBIX OTHOCUTEILHO TOUKH;
(UTYpBI, UMEIOIIEH OCh CHMMETPHU;
(GUrypbl, UMEIOIICH EHTP CUMMETPHH;
NOJJOOHBIX QUTYD;

ceoticmea. IBIKEHUSA, apaJlIeIbHOTO
MEPEHOCa, OCEBOM CUMMETPHH,
IEHTPAIBHON CUMMETPHH, TTOBOPOTA,
TOMOTETHH.

Jloxasvieams TEOPEMBI: O CBOMCTBAX
MapauieIbHOTO ITePEH0Cca, OCEBOM
CHMMETPHH, [ICHTPATFHON CHUMMETPHH,




Homep
naparpadga

Conep:xanue
y4eOHOoro
MaTepuaJia

KoanuectBo
4acoB

XapakTepuCTHKA OCHOBHBIX BUI0B
AesITeIbHOCTH YYeHHKa
(Ha ypoBHe y4eOHBIX AelcTBHI)

JdaTbl npoBeaeHust

ITo niany

Ilo dakry

MOBOPOTa, TOMOTETHH, 00 OTHOIICHHN
TIOIIaIeH MOA00HBIX TPEYTOJIBHUKOB.
Ipumenams U3y4eHHbIE ONpE/ICIICHUS,
TEOPEMBI U POPMYIIBI K PEIICHUIO
3a1a4

18

OceBas u
LEHTpaIbHAS
CUMMETPHH.
IToBopor

19

T'omoreTus.
[Monobue duryp

KontponbHas
paborta Ne 5

IToBTOpEHME
"
cHCTeMaTH3alus
y4eOHOro
MartepHaJia

10

YnpaxHeHus amus
MTOBTOPEHUSA
Kypca 9 kiacc

KonTponbras
pabora Ne 6




Kpurepyuu U HOpPMBI OLEHKHM 3HAHMH, YMEHUH M HABBIKOB
00y4aroUXCs M0 MATeMATHKE

1. OyenKa nuCb MeHHbIX KOHMPOIbHLIX pAOOm 00YYAOWUXCS O MAmeMamuKe.

e OTBET OIICHMBAETCS OTMETKOM «5», €CIIH:

e paboTa BBIMOJHEHA MTOJIHOCTHIO;

® B JIOTHYECKUX PACCYKICHUSIX U 0O0OCHOBAHHMH PEIICHUS HET IPOOEIIOB U OIIMOOK;

® B PCIICHUU HET MATEMaTUYECKUX OIIMOOK (BO3MOXKHA OJHA HETOYHOCThH, OIHCKA,
KOTOpasi He SIBJISICTCS CIICICTBUEM HE3HAHUS WJIM HETIOHUMaHUs y4eOHOTro MaTepuana).

e OT™meTKa «4» CTAaBUTCS B CICIYIONIUX CIydasiX:

e paboTa BBINOJIHEHA TMOJHOCTHIO, HO OOOCHOBAaHMS IIAroB PEHICHUS HEAOCTATOYHBI
(ecu yMeHue 00OCHOBBIBATh PACCYKACHUSI HE SBISIIOCH CHIEIIUATIBHBIM 00BbEKTOM MTPOBEPKH );

® JIONYIICHBI OJIHA OIMMOKA WJIM €CTh JBa — TPU HENOYETa B BBIKJIAJIKAX, PUCYHKaX,
yeprexax wWid rpadukax (ecid 3TH BHABI pabOT HE SIBISUIUCH CICIUATBHBIM OOBEKTOM
MIPOBEPKH ).

e OTMeTKa «3» CTaBUTCS, €CIIN:

e JIOMyIIEHO Oosiee OAHON OMMOKM WM Oojiee JBYX — TPEX HEIOYETOB B BBIKJIAJIKAX,
yepTerkax WM Trpadukax, HO oOywaromuiicss oOjanaeT o00s3aTeNbHBIMH YMEHHUSMHU I10
IIPOBEPSIEMON TEME.

e OTMeTKa «2» CTaBUTCS, €CIIN:

® JIOMYIICHBl CYHIECTBEHHBIE OLIMOKH, MOKa3aBIlKME, YTO OOydaroluiics He oOiamaeT
00s3aTeNbHBIMH YMEHHSIMH 110 JAHHOH TeMe B MOJIHOM Mepe.

2. Oueima YCNIHbLX Omeemos 06)/1!61}01/L{UXC}Z no mamemamuke

e OTBET OLICHUBAETCS OTMETKON «5», €CIIM YUYECHUK:

® II0JIHO PACKPBLI COJEpkKAHUE MaTepuana B 00beMe, MpeayCMOTPEHHOM NPOTrpaMMoOi U
yu4eOHUKOM;

® M3JIOXKWJII Marepuajl TIpaMOTHBIM SA3BIKOM, TOYHO HCIIOJB3YyA MAaTEMAaTUYCCKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY, B OTIPEEIEHHON JIOTHYECKON MTOCIEI0BATEIbHOCTH;

® [IPaBHJILHO BBIMOJIHWI PUCYHKH, YEPTEXKH, TpaKU, COMYTCTBYIOIINE OTBETY;

e [10Ka3aJl yMEHHUE WIIOCTPUPOBATH TEOPHIO KOHKPETHBIMH MPUMEPAMHU, IPUMEHATD €€ B
HOBOM CUTYyallMU IIPU BBIITOJHCHUHU NPAKTHYCCKOTO 3aaHNs,

® NIPOJIEMOHCTPUPOBAJl 3HAHUE TEOPHUM pAHEE M3YYEHHBIX COIYTCTBYIOIIUX TEM,
c(OPMHPOBAHHOCTh M YCTOMYMBOCTB MCIIOJIb3YEMbIX IPU OTBETE YMEHUN M HABBIKOB;

® OTBEYaJl CAMOCTOSITENIbHO, 0€3 HaBOASILIUX BOIIPOCOB YUUTEIS;

® BO3MOJHBI OJJHA — IB€ HCTOYHOCTHU IMPU OCBCIICHUH BTOPOCTCIICHHBIX BOIIPOCOB HUJIN B
BBIKJIa/IKaX, KOTOPbIE YYEHHK JIETKO UCTIPABUJI I1OCIIE 3aMEYaHUs YUUTEIIS.

e OTBET OLIEHUBAETCSI OTMETKOM «4», €ClT yOBIETBOPSIET B OCHOBHOM TPEOOBaHUSIM Ha
OLIEHKY «5», HO IIPX 3TOM UMEET OJIMH U3 HEJOCTAaTKOB!

® B M3JIOKEHUM JOMYIIEHbl HEOOoJbLINEe MpoOeibl, HE HCKa3MUBIIEE MaTeMaTHUYeCKOe
COJIep’KaHue OTBETA;

e JIONYIIEHBbl OJAWH — JIBa HEJO4YeTa MPH OCBEIIEHWH OCHOBHOTO COJEpKaHHS OTBETA,
HCIIPaBJIEHHBIE MTOCIIE 3aMEYaHUs YUUTEs;

e JIONyIIEHB! OMMOKa Win Oosee ABYX HEIOYETOB IPU OCBEIEHUH BTOPOCTENEHHBIX
BOIIPOCOB MJIM B BBIKJIAJKaX, JIETKO UCIPABIEHHBIE NIOCIIE 3aMEYaHUs] YUUTEIS.



e OTrMeTKa «3» CTaBUTCS B CIAEAYIOUIUX CIydasx:

® HEIOJHO PacKpbITO COAEp)KaHUE MaTepuaia (CoIepXaHHE M3JI0XKEHO (hPparMEeHTapHO,
HE BcCerja IocCJIeIoBaTelNbHO), HO  IIOKa3aHO  o0Oliee IIOHMMaHWe BoIpoca U
IPOJEMOHCTPUPOBAHbl YMEHUS, JIOCTATOYHBIE [UIsI YCBOEHHS NPOrPaMMHOIO Marepualia
(onpenenensl «TpebOBaHMAMU K MaTEeMaTHYECKOH MOATOTOBKE OOYy4aroIIMXCsD» B HACTOSILEH
IporpaMMe 1o MaTeMaTHKeE);

® UMEINUCh 3aTPYJHEHUs WM JOINYLICHbl OIIMOKU B OIpPENeIICHUM MaTeMaTHYeCKOU
TEPMUHOJIOTHH, 4YepTeKaX, BBIKIAJKAX, MCIPABICHHbIE I10CJIE€ HECKOJbKUX HaBOJAIINX
BOIIPOCOB YUUTEJS;

® YUEHHUK HE CHPaBUJICS C IPUMEHEHHEM TEOPHM B HOBOI CHTyallUM NPH BBITOJHEHUU
IPAaKTUYECKOI'0 3aJlaHMsl, HO BBIIOJIHMI 33JaHUs 0053aTEIbHOIO YPOBHS CI0XHOCTH MO JTaHHOH
TEME;

® [IpM JOCTATOYHOM 3HAHMM TEOPETHUYECKOrOo MaTepuasna BbIABICHA HEIO0CTATOYHAs
c(OPMHPOBAHHOCTb OCHOBHBIX YMEHUI U HABBIKOB.

e OT™MeTKa «2» CTAaBUTCS B CICIYIONIUX CIydasiX:

® HE PacKpbITO OCHOBHOE COJIEpKaHUe yueOHOro MaTepuaa;

e 00Hapy)XEHO HEe3HaHHE YYEHMKOM Oouibllel winm Haubojee BaXHOH yacTu yd4eOHOro
MmarepHaa;

® JONYyUICHbl OUIMOKHK B ONpEAEICHUM IMOHATUH, IPU UCHOJIb30BAaHUM MaTEMaTHUYECKON
TEPMUHOJIOTHH, B PUCYHKAX, YepPTEkKaxX WIN TpaduKax, B BBIKIAJKaX, KOTOPbIE HE MCIPABICHBI
[0CJI€ HECKOJIbKUX HaBOJAIINX BOIPOCOB YUUTEIIS.

3. Obwas knaccuguxayus oumuoOOoK.

o [Ipu olleHKEe 3HAHWIA, YMEHUH M HABBIKOB OOYYAIOIIUXCS CIIEAYET YYUTHIBATh BCE
omnOku (rpyObie U HErpyObIe) U HETOUETHI.
3.1. I'pyObIMH CUMTAIOTCS OLIMOKU:

® HE3HAHME ONPEIETICHUs OCHOBHBIX TOHSITHM, 3aKOHOB, MPABUJI, OCHOBHBIX TMOJI0KEHUN
TeopuH, He3HaHue (Gopmys, OOMIETPUHSATHIX CHUMBOJIOB OOO3HAUEHUN BETWUYHH, €IUHUI] HX
MU3MEpPEHHUS;
® HE3HAHHE HAMMEHOBAHUM €MHUI] H3MEPEHUS,
HEyMEHUE BBIICIIUTH B OTBETE TJIABHOE;
HEyMEHUE MTPUMEHSTh 3HAHUS, AJITOPUTMBI JJIsSI pEIICHUS 3a/1ay;
HEYMEHUE JIeNIaTh BBIBOJIBI M 0000IIECHNS;
HEYMEHHE YUTATh U CTPOUTH rpapuKu;
HEYMEHHE MOJIb30BaThCS IEPBOUCTOUHUKAMHU, YYCOHUKOM U CIIPABOYHUKAMU;
MOTEPS] KOPHS UJIM COXPAHEHUE TOCTOPOHHETO KOPHS;
oTOpackiBaHue 0€3 0OBSICHEHUN OJTHOTO U3 HHX;
paBHO3HAYHBIE UM OIIHOKH;
BBIYHUCTUTENbHBIE OMMOKU, €CIIM OHH HE SIBJISIOTCS OMUCKOM;
JIOTUYECKHUE ONTUOKH.
3.2. K HerpyObIM omuOKam clieyeT OTHEeCTH:

® HETOYHOCTH (POPMYIUPOBOK, ONPEAEICHNN, TOHATHI, TEOPHii, BbI3BaHHAsI HETIOJHOTOM
O0XBaTa OCHOBHBIX MPU3HAKOB OMPEENIIEMOro MOHATUS WM 3aMEHOM OJHOTO - IBYX M3 ITHX
MPU3HAKOB- BTOPOCTEIIEHHBIMU;

® HETOYHOCTH Irpauka;

® HEpAI[MOHAJIBHBIA METOJl pElIeHUs 3aJaud WM HEeIOCTaTOYHO MPOJYMAaHHBIM IJIaH
OTBeTa (HapyllIeHUeE JIOTUKH, TIOMEHA OTAEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMH);



® HEepaIMOHATBHBIC METOIBI PAOOTHI CO CITPABOYHOU U APYTOM TUTEPATYPOIl;
e HEyMEHHE pelIaTh 3a/1a4M, BHIIOIHATH 3aJaHUsI B 0011IEM BUJE.
3.3. Hemoueramu siBIsIFOTCS:

® HEpalMOHAJbHBIC IPHEMbI BEIYMCIICHUH U TPeoOpa3oBaHuii;
e HeOpEKHOE BBIMIOJIHEHUE 3aMUCEell, uepTexeil, cxem, rpadukosB.

Y4eOHO-MeTOAMYECKOE U MHPOPMALIMOHHOE OCHAIIIEeHHEe 00PA30BATEIHLHOT0
npouecca

bubnuomeunwiii poro
Hopmamuegnvie 00Kymenmul
1.®enepanbHbIi TOCYJaPCTBEHHBIN 00pa30BaTeIbHBINA CTAaHIAPT OCHOBHOTO OOIIETO
o0OpazoBaHusl.
2. [IpumepHbIe IporpaMMbl OCHOBHOTO 00111ero o0pasoBanus. Matemaruka.(CtaHaapThl
BTOpOro nokojieHus.) — M.: [Ipocsemenue, 2010.
3. Matemaruka: nporpammsl:5-9 knaccsl/ A.I'.Mep3nsk, B.b.ITononckuii, M.C. Sxup,
E.B.Bymko (Anroputm ycniexa)M.:Benrana-I'pag, 2013.
Yueono-memoouueckuit komnnexm
1. Maremarnka:S KJ1acc: y4eOHHK IS yJaIuXxcsi 00IIe00pa3oBaTeIbHBIX YIPEKICHUH /
A.I''Mep3msixk, B.b.ITononckuii, M.C.Axup. — M.:Benrtana-I'pa,2013.
2. MaremaTnKka:5 Kjacc: AUJAKTHYECKUE MaTepUabl: COOPHHK 3a/1a4 U KOHTPOJIBHBIX
pabot / A.I''Mep3nsk, B.b.Ilononckuit, M.C.SAxup. — M.:Benrana-I'pad,2013.
3. Maremaruka:5 kiacc: padoune tetpamu Ne 1 u 2 / A.I.Mep3msak, B.b.ITomoHCckuH,
M.C.Axup. — M.:Benrana-I'pag,2013.
4. Maremaruka:5 kinacc: Meromgudeckoe nmocooue / E.B.bymko, A.I'.Mep3msik,
B.b.ITonouckuit, M.C.SIkup. — M.:Benrana-I"pa,2013.
5. Marematuka:6 knacc: yueOHUK JJIs ydaluxcsi o011eo0pa3oBaTelbHbIX YUpexKIeHUH /
A.I' Mep3mnsx, B.b.Ilononckuii, M.C.Sxup. — M.:Benrtana-I'pad,2013.
6. MaremaTHKka:6 Kjacc: AUJAKTHYECKHE MaTepUaibl: COOPHUK 3a/1a4 U KOHTPOJIBHBIX
pabot / A.I''Mep3insk, B.b.Ilononckuit, M.C.Skup. — M.:Benrana-I'pa,2013.
7. Marematuka:6 kiacc: pabouune terpanu Ne 1 u 2 / A.I'.Mepsnsik, B.b.Ilononckuid,
M.C.Axup. — M.:Benrana-I'pa¢,2013.
8. Marematnka:6 kiacc: Merogudeckoe mocodue / E.B.bynko, A.I'.Mep3iik,
B.b.ITonouckuit, M.C.Akup. — M.:Bentana-I'pa,2013.
9. Aurebpa: 7 kiacc: y4eOHHK JUTs yUaIIuxcst 001ieo0pa3oBaTeabHbIX YUpekKIeHUH/

A.I'Mep3nsak, B.b.Ilononckuit, M.C.Skup. — M : Benrana-I'pag, 2012.

10. AnreGpa: 7 kiacc: qUIaKTHYECKHE MaTepHalbl: COOPHUK 3a7ad M KOHTPOJIBHBIX padoT/
A.I''Mep3msik, B.b.ITononckuii, M.C.Sxup. — M : Benrana-I'pad, 2013

11. Anre6pa: 7 xnacc: meroauaeckoe nmocooune/E.B.bytiko, A.I'.Mep3ansk, B.b.Ilononckwuid,
M.C.Sxup. — M : Benrana-I'pad, 2013.

12. Anre6pa: 8 kiacc: yueOHHUK JUIsl ydaluxcs o01eo0pa3oBaTeIbHBIX YUPEKICHUH/
A.I'Mep3nsak, B.b.Ilononckuit, M.C.SIkup. — M : Benrana-I'pag, 2013

13. AnreGpa: 8 kilacc: qUIaKTUYECKUE MaTepHuaibl: COOpPHUK 3a7ad U KOHTPOJIBHBIX padoT/
A.I'Mep3nsak, B.b.Ilononckuit, M.C.Skup. — M : Benrana-I'pag, 2013.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Anrebpa: 8 kiacc: meroaguueckoe mocooue/E.B.bymko, A.I'.Mepsnsk, B.b.Ilononckwid,
M.C Sxup. — M : Benrtana-I'pad, 2013.

Anrebpa: 9 knacc: yaeOHUK Ui ydalmxcst 001eo0pa3oBaTeIbHbIX YIPEK ACHUN/
A.I''Mep3msik, B.b.Ilononckuii, M.C.Skup. — M : Benrana-I'pad, 2014.

Anrebpa: 9 knacce: TUIaKTHYECKHE MaTepUabl: COOPHUK 337a4 U KOHTPOJIBHBIX padboT/
A.I''Mep3msak, B.b.ITononckuii, M.C.Skup. — M : Benrana-I'pad, 2014.

Anrebpa: 9 knacc: meroaguueckoe mocooue/E.B.bymko, A.I'.Mep3nsak, B.b.IlomoHckuid,
M.C.Axup. — M : Benrana-I'pad, 2014.

['eomeTpus: 7 kinacce: yueOHUK Ui ydaluxcs o01ieo0pa3oBaTebHbIX KO/
A.I'.'Mep3msik, B.b.ITononckuit, M.C.Skup.- M:Benrtana-I'pad,2012.

['eomerpus: 7 Kilacc: QUIAKTUYECKUE MaTepHajbl: COOPHUK 33124 U KOHTPOJIBHBIX padoT/
A.I".'Mep3msik, B.b.ITononckuit, M.C.Skup.- M:Benrtana-I'pad,2013.

['eometpus: 7 knacc: paboune tetpamu Nel,2/ A.I'.Mepansk, B.B.Ilononckwii,
M.C.Skup.- M:Benrana-I'pa¢,2013.

['eometpus: 7 knace: meronudeckoe nocooue/E.B.bytiko, A.I'.Mep3isik,
B.b.ITononckuit, M.C.Akup.- M:Benrana-I"pad,2013.

['eometpus: § kinacce: yueOHUK AJis ydanmxcs o01ieo0pa3oBaTeabHbIX KO/
A.I".'Mep3msik, B.b.ITomorckuit, M.C.Skup.- M:Benrtana-I'pad,2013.

['eomerpus: 8 Kilacc: qUIAKTUYECKUE MaTepHuaibl: COOPHUK 331a4 U KOHTPOJIBHBIX padoT/
A.I".'Mep3msik, B.b.ITonouckuit, M.C.Skup.- M:Benrtana-I'pad,2013.

['eomerpus: 8 kmacc: paboune terpaau Nel,2/ A.I'.Mep3isik, B.B.IlonoHckwid,
M.C.Skup.- M:Benrana-I'pad,2013.

['eometpus: 8 kinace: meronudeckoe nocodoue/E.B.byuiko, A.I'.Mep3nsik,
B.b.ITonounckuit, M.C.Akup.- M:Benrana-I"pad,2013.

['eomeTpus: 9 kiacc: yueOHMK Ui yyamuxcs o011eo0pa3oBaTebHbIX KO/

A.I' Mep3nsk, B.b.ITononckuii, M.C.Sxup.- M:Bentana-I"pa,2014.

['eometpus: 9 knace: AUIAKTUUECKHE MaTepUaibl: COOPHUK 3a7a4 U KOHTPOJIBHBIX paboT/
A.I''Mep3zmsixk, B.b.Ilonouckuit, M.C.Axup.- M:Benrana-I"pad,2014.

['eometpusi: 9 knacc: paboune terpaau Nel,2/ A.I'.Mepsnsk, B.b.Ilononckui,
M.C.SAxup.- M:Benrana-I'pad,2014.

I'eomerpus: 9 kiacc: Mmeroauueckoe nocooue/E.B.byiko, A.I'. Mep3isik,
B.b.Ilonouckuit, M.C.Skup.- M:Benrana-I'pag,2014.

Cnpaeounbvie nocoous, HayYHO-NONYIAPHAA U UCHIOPUYECKAA 1umepamypa
1. bapun U,U,, ®pudyc E.A. Crapunnsie 3anaun. — M: I[Ipocemienue, 1994.
2. Tampumora T.[l. 3anumarensHas MaTemMatuka : 5-11 kmaccel. — Bonrorpan: Yaurens,
2008.
3. JleBurac I'.I'. Hecranmaptable 3aaaun o Mmatemaruke. — M.: IJIEKCA, 2007
4. ®dapkoB A.B. MaremaTnueckue onuMnuasl B mkode: 5-11 kmacesl. — M.:Aiipuc-
ITpecc, 2005.
5.http://www.kvant.info/ XKypnan «KBanT»
6./1uuyeun JI.®. 3a ctpanumamu yaeOnuka anreopsl. — M. : [IpocBemenue, 2010
7.Iycee B.A. CO0pHUK 3a7a4 10 TeoMeTpun:5-9 knaccel.-M:Onuke 21 Bek:Mup u
obpazoanmne,2005
8.11otia /orc. Kax pemate 3agauy? — M.:IIpocBemienue, 1975.
9. Ulapwieun U.D.,Epeancuesa JI.H. Harnsimnas reomerpust. — M.:MUPOC, 1995.



IleuyaTHBIE MOCOOHA
1. TaGau1e! 10 MaTeMaTUKE IS 5-6 KJIaCCOB.
2. Tabmuiel o anredpe 1t 7-9 Ki1accos.
3.Tabmu1el mo reomeTpuu it 7-9 KiaccoB
4 TlopTpeTsl BEIAAIOIIUXCS IeATeNIel MaTEeMaTUKH.

Hugpopmayuonnsie cpedocmea

1. «KapmaH ana yuntens matematukn» http://karmanform.ucoz.ru.

2. A nay Ha ypoK maTemaTukn (metoamnueckne paspabotku): www.festival.1sepember.ru

3. PUMNOP http://www.fcior.edu.ru n EK LLOP http://school-collection.edu.ru.

4.CyNn (coBpemeHHbI YYUTENbCKUI noptan)

http://easyen.ru/? openstat=0KTQsNC50Lst0YHRgdGLOLvQutCwOzs7

5.3aBy4. MIHPO MeToanueckas 6ubnmnoteka http://www.zavuch.info/methodlib/5/

6. YPOKKM — KOHCNEKTbl www.pedsovet.ru

.docCre
. LWEOMNBHONO Y- ATEMNA MATEMATLARLA

http://www.mathvaz.ru/docie.php?action=articles&catalog id=3&cat id=8

Texnuueckue cpeocmea 00yuenusn
1. KommbroTep.
2. MynbTuMenuanpoexTop.
3. Dkpan.

Yueono-npaxmuueckoe u yueono-navopamopnoe ooopyoosanue
Jlocka MarHuTHas ¢ KOOPJAMHATHON CETKOM.
HaGop nudp, OykB, 3HAKOB 1151 CpEAHEN IIKOJIBI.
HabGoper «Yactu nenoro Ha kpyre». «I[Ipoctsie qpobu».
HaGops! reomeTpuueckux Tei.
KomriekT uepTéXHBIX HHCTPYMEHTOB ( KJIACCHBIX): TMHEHKA, TPAHCIIOPTHD,
yromsauk(30%u 60°), yeonsnux (45°,45°), yupryns.

asrLONE
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