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IHosicHuTeILHAS 3aNIMCKA

Cmpyxkmypa npocpammbi

1. MosicHUTeNbHAN 3aMUCKA, B KOTOPOU KOHKPETH3UPYIOTCS OOIIHE IIeTTH OCHOBHOTO 00-
1ero o0pa3oBaHMs 110 MaTEMaTUKE, TAaETCs XapaKTEPUCTHKA Y4eOHOT0 Kypca, ero MecTo
B y‘-I€6HOM IJ1aHe, IPUBOAATCA JTUIYHOCTHBIC, MCTAIIPCAMCTHBIC U ITPECAMCTHBLIC PE3YJIb-
TaThl OCBOCHUS Y4eOHOTO Kypca, IJIAHUPYEMbIC Pe3yJIbTaThl H3yUeHHs yUeOHOTO Kypca.

2. Coaep:xxaHue Kypca MaTeMaTuku 5-9 KJjaccoB.

3. IlpumMepHoe TeMaTHYeCKOe MJIAHUPOBAHHE C ONPEICIICHUEM OCHOBHBIX BHJIOB y4e0-
HOU JICATEIBHOCTH YYaIUMHUCS.

4. YyeOHO-MeTOAMYECKOE H HH(OPMALIMOHHOE OCHALIIEHHE 00PAa30BaATEILHOIO MPO-
necca.

OO0mas xapakTepuCTHKA NPOTrPaMMBbI

[Tporpamma 1o MaTeMaTHUKe COCTaBICHA Ha OCHOBE DYHIaMEHTAILHOTO sIpa COJepKaHUs 00-
miero ooOpasoBaHus, TPeOOBaHUH K pe3yJibTaTaM OCBOCHHS 00pa30BaTEIbHOM MPOrpaMMbI OCHOB-
HOTO 00I1Iero oopa3oBaHus, MPEICTABICHHBIX B (peepaibHOM TOCYJapCTBEHHOM CTaHIIApPTe OC-
HOBHOTO 00IIIer0 00pa3oBaHus C y4ETOM MPEEMCTBEHHOCTH C MPUMEPHBIMH MTPOrpaMMaMH JIJIst
HAYaIBHOTO 00IEro 00pa3oBaHMs 110 MaTeMaTuKe. B Hell Takke yYUTHIBAIOTCS IOMUHUPYIOIINAE
uaeu v nosoxxenus [Iporpammsl pa3Butus 1 GOpMUPOBAHUS YHUBEPCAIBHBIX Y4EOHBIX 1EHCTBUI
JUIsi OCHOBHOTO OOIIEro 00pa3oBaHUs, KOTOpPhIE 00€CIeurnBarOT (HOPMUPOBAHHE POCCHUUCKOM
Fpa)KI[aHCKOfI HICHTUYHOCTH, KOMMYHUKATUBHBIX KAQY€CTB JIMYHOCTH U CHOCO6CTBYIOT (1)OpMI/IpO-
BaHUIO KIIFOUEBOW KOMITETEHIINH - YMEHUSA YUUMbCAL.

Kypc matemaTtukm 5-6 xiaccoB sBisieTcss PyHIAMEHTOM ISl MATEMAaTHYECKOT0 00pa3oBaHMs U
Pa3BUTHS IIKOJBHUKOB, TOMUHHUPYIOIIEH (yHKIMEH PU €ro HM3y4yeHUH B ATOM BO3pacTe SIBIIS-
€TCsl MHTEJUIEKTyalIbHOE pa3BUTHE ydamuxcs. Kypce moctpoeH Ha B3BEIIEHHOM COOTHOILIEHUH HO-
BBIX M paHee YCBOEHHBIX 3HAHUHN,00513aTEIbHBIX U TOTIOJHUTENIBHBIX TEM JUISl H3YUYEHUS, a TaKKe
YUUTBIBAET BO3PACTHBIE U MHMBHUyalIbHbIE OCOOCHHOCTH YCBOCHMS 3HAHUH ydaIuMuUcs.

HpaKTI/I‘IeCKaH 3HAYMMOCTDH HIKOJIBHOI'O KypCa MAaTEMaTUKU 5-6 KJIacCOB COCTOHT B TOM, 4YTO
npeamMeToM ec HU3YUYCHUS ABJIIIOTCA IMPOCTPAHCTBCHHBIC (bOpMLI 1 KOJIMYCCTBCHHBIC COOTHOIIC-
HUS pCaJIbHOTO MHpaA. B COBPCMCHHOM O6H_ICCTBC MareMaTHidCCKasa IMOJTIOTOBKa HCO6XO,Z[I/IM3.
KaKIOMY YCJIOBCKY, T.K. MaTCMAaTHUKa INPUCYTCTBYCT BO BCCX C(I)Can YeJIOBEUECKON JesSITeIIbHO-
CTH.

MareMaTuKa SIBIISICTCS OJHUM M3 OINOPHBIX MIKOJIbHBIX IMTPEAMCTOB. MareMaTUueCcKue 3HaHUS U
YMCHUA HCO6XOI[I/IMBI JJI1 U3YUYCHUA anrerLI U reoOMCTpHUU B 7-9 KJIaCCax, a TaAK¥XKEC JJIsI U3YUCHUA
CMECXKHBIX JUCIMITINH.

OnHO# M3 OCHOBHBIX IIEJIEM M3YyUYEHMsS] MAaTEeMaTHKU SIBJISETCS Pa3BUTUE MBIILIECHUS, MPEXIE
BCero abcTpakTHOTO MbluieHUs. C TOUKH 3peHHUs] BOCIIUTAHUS TBOPUECKOH JIMYHOCTH OCOOCHHO
BaXXHO, YTOOBI B CTPYKTYPY MBIIIJICHUS yYalIUXCs, KPOME aITOPUTMUUYECKUX YMEHHUM U HABBIKOB,
KOTOpBIE C(OPMYIMPOBAHBI B CTAHAAPTHBIX MpaBWIax, (JOpMyJax U alfOpUTMaxX AEUCTBUH, BO-
[UIM 3BPUCTHUYECKHE MPUEMBI KaKk OOIIero, Tak M KOHKPETHOTO Xapakrepa. JTU NpUEMBI, B



YacTHOCTH, (POPMHUPYIOTCS MPH TOMCKE PEHICHUs 337a4 BBICIINX YPOBHEH CIOXKHOCTH. B mpo-
1ecce M3yYeHUs] MaTeMaTHKHU Takke (OPMUPYIOTCS M TaKWe KadecTBa MBIIUICHHS, KaK CHJIa U
TrUOKOCTh, KOHCTPYKTHBHOCTDh M KPUTUYHOCTb. J[J1sl amanTanuu B COBpeMEHHOM MH(MOpMAaIHOH-
HOM OOIIIECTBE BaXKHBIM (PaKTOPOM SIBJISIETCS POPMHUPOBAHUE MATEMATUYCCKOTO CTHJISI MBIIILIC-
HUS1, BKJIFOYAOIIEe B ce0st MHAYKIUIO U JeTYKIINI0, 0000IICHHE M KOHKPETH3AINIO, aHAIHU3 U CUH-
Te3, KIACCU(PHUKAIMIO U CHCTEMaTHU3all1I0, a0CTparupoBaHUe U aHAIOTHIO.

06yquHe MaATCMaTHuKe I[aéT BO3MOXHOCTb HIKOJIbHUKAM HAYYHUTBHCA IJNIAaHUPOBATH CBOIO ACA-
TCJIIbHOCTb, KPUTUYCCKU OLICHUBATDH eé, NPpUHUMATh CaMOCTOSTCIBHBIC PCHICHUSA, OTCTAUBATH
CBOM B3IJIAbl U Y6C)KI[CHI/ISI.

B npounecce n3yueHns MaTeMaTUKK IIKOJIbHUKH y4aTCs U3JIaraTb CBOM MBICJIH SICHO U UCYEPIIbI-
BaIOIIe, MPUOOPETAIOT HABBIKM YETKOTO U TPAMOTHOTO BBHIIIOJHEHUSI MAaTEMaTHUECKUX 3aIUCeH,
IIPY 3TOM HCIIOJIB30BAHUE MAaTEMATHUYECKOIO SI3bIKA ITO3BOJISIECT Pa3BUBATh y y4alllUXCs IPAMOT-
HYIO YCTHYIO U IMCBMEHHYIO PEYb.

3HAKOMCTBO C MCTOpUEH pa3BUTHSI MATEMaTHKH KaK HAyKd (pOpMUPYET y ydamuxcs mpecTaB-
JICHHE O MaTeMaTUKE KaK YacTH OOIeYeI0BEYECKOUN KYJIIbTYPHI.

3HaunTENbHOE BHUMAHUE B U3JI0)KEHUH TEOPETUUYECKOr0 MaTepuasa Kypca yJIemnsieTcs ero Mo-
TUBALlUU, PACKPBITUIO CYTH OCHOBHBIX MOHATUH, Uael, MeTo10B. O0yueHue nocTpoeHo Ha Oaze
TEOPUHPA3BUBAIOILEIO O0OYUYEHHUS, YTO TOCTUTAETCsI OCOOEHHOCTSIMU U3JI0KEHUS TEOPETUUECKOTO
MaTepuaia U ynpaXKHEHUSIMU Ha CPaBHEHHUE, aHAJINU3, BBIJCIICHUE TJIaBHOTO, YCTAHOBJIEHUE CBS-
3el, Kiaccudukanuio, o0olmeHue u cucreMatuzanuio. Oco60aKLEHTUPYIOTCS COAEPIKATEIbHOE
pacKphITHE MAaTEeMAaTUUYECKUX MOHATHUH, TOJIKOBAHUE CYLUTHOCTH MaTeMaTHYECKUX METOJIOB U 00-
JIACTHU MX NPUMEHEHMS, IEMOHCTPALUS BO3MOXKHOCTEN IPUMEHEHNSI TEOPETUYECKUX 3HAHUM AJIs
pelIeHus 3a1a4 MPUKIAJHOTO XapaKTepa, HapUMEp PELIEHUs TEKCTOBBIX 3a/ay, JCHEKHBIX U
IPOLEHTHBIX pacy€TOB , YMEHHE IOJIb30BAThCSI KOJIMYECTBEHHON MH(pOpMaIueil, npeacraBieH-
HOM B paznuyHbIX popmax, ymeHue untath rpadpuku. Oco3HaHHe 001IEro, CylIIeCTBEHHOIO B~
€TCsl OCHOBHOM 0a30il Il perieHus ynpaxHeHui. BakHo NpUBOAUTH JeTallbHbIE MOSICHEHUS K
PELICHUIO TUIIOBBIX YIIpa)kHEHUH. DTUM pacKpbIBaeTCsl CyTh METOJa, MOAX0/a, IPeIaraeTcs aji-
TOPUTM WJIM 3BPUCTUYECKAs CXEMa PEUICHHs] YIPAKHEHUH ONPENEIEHHOIO TUIIA.

Kypc anredpsl 7-9 kiaccoB siBnsieTcss 6a30BbIM 71 MaTEMATHUYECKOTO0 00pa3oBa-
HUS U Pa3BUTHA LIKOJIBHUKOB. AnreOpandeckue 3HaHUsI U YMEHUS HEOOXOIUMBI JUIsl U3Y4YEeHUs
reomeTpuu B 7-9 kiaccax, anreOpsl M Hadaa MatemMaTudeckoro ananmsa B 10-11 kmaccax, a Takxke
JUIS U3yYEHUS] CMEXKHBIX TUCIUIIINH.

[IpakTHueckasi 3Ha4MMOCTh IIKOJIBHOTO Kypca anreOpsl 7-9 KjIaccoB COCTOUT B TOM, YTO
IIPEIMETOM €€ U3yUEHUs SIBIIIOTCS] KOJIMUECTBEHHBIE OTHOLIEHUS U MIPOLIECCHI PeaIbHOIO MHPA,
ONMCAaHHbIE MaTeMaTHYECKUMH MOJENsIMU. B coBpeMeHHOM 001ecTBe MaTeMaTuyeckasi moJro-
TOBKa HEOOX0JIMMa KaXkJIOMy 4eJIOBEKY, TaK KaKk MaTeMaTHKa IPUCYTCTBYET BO BcexX cepax ye-
JIOBEUECKOHU JEATEIILHOCTH.

OnHOI M3 OCHOBHBIX IeJIeH M3y4YeHHs aireOpbl SIBISETCS Pa3BUTHE MBILIUICHUS, MPEXe
Bcero @opmupoBaHue aOCTpaKTHOTO MbllIeHUs. B mporiecce u3yuenus anreOpsl hopMupyercs
JIOTMYECKOE U aJITOPUTMUYECKOE MBIIUICHUE, a TaKXKe TaKhe KayecTBa MBIIUICHHs, KaK Cuja U
rMOKOCTh, KOHCTPYKTUBHOCTh U KPUTHUYHOCTb. J[JI ajantanuy B COBPEMEHHOM MH(pOpPMAIMOH-
HOM OOIIIEeCTBE BaXKHBIM (PaKTOPOM SIBJISIETCS (POPMHPOBAHNE MATEMATUYECKOT'O CTUJISI MBbIIILIe-
HUS, BKJIIOYarolee B ce0s MHAYKLHUIO U JeTyKIINI0, 0000IIeHNEe U KOHKPETU3AIIIO0, aHAINU3 U CUH-
Te3, KIACCU(PHUKAIMIO U CHCTEMaTHU3allnIo, abCTparupoBaHue U aHAJIOTHUIO.



OO6yuenue anreOpe Aa€T BO3MOKHOCTb IIKOJIbHUKAM HAYYUThCS TJIAHUPOBAThH CBOIO JIEATENb-
HOCTb, KPUTHYECKH OLICHUBATh €€, MPUHUMATh CAMOCTOSITEJIbHBIE PEIICHMs], OTCTauBaTh CBOU
B3IJISABI M YOSIKICHUS.

B npouecce n3ydenust anreOpsl HIKOJIBHUKH y4aTCsl U3JIaraTb CBOU MBICIIU SICHO M UCYEPIIbI-
Balollle, MPUOOPETAIOT HABBIKU YETKOTO U TPAMOTHOIO BBIMOJIHEHHS] MaTeMaTHUYECKUX 3aIlnceH,
IIPY 3TOM HCII0JIb30BAHHUE MAaTEMATUYECKOTO SI3bIKa MO3BOJISET pa3BUBaTh y YYalllUXCsl IpamoT-
HYIO YCTHYIO U TUCBMEHHYIO PEeYb.
3HAaKOMCTBO C UCTOPHUEH Pa3BUTHS anreOpbl Kak HAyKH (OPMHUPYET y YUaluXcsl MPEICTaBICHHE

00 anredpe Kak 4acTH 0OIIEUeIOBEYECKOI KYIbTYPHI.

3HaunTeIbHOE BHUMAHUE B U3JI0’KEHUH TEOPETUYECKOI0 MaTepualla Kypca yIesieTcsi ero Mo-
TUBAIMH, PACKPHITHIO CYTH OCHOBHBIX MOHATUH, HeH, MeTo10B.. O0yueHne nmocTpoeHo Ha 6aze
TEOPUU PA3BUBAIOIIET0 O0YUYEHUS, UTO JOCTUTAETCSI OCOOCHHOCTSIMU U3JI0KEHUS TEOPETHUECKOTO
MaTepuaia U ynpaXHEHUsIMU Ha CpPaBHEHUE, aHAJIU3, BbIJCICHNUE TJIaBHOTO, YCTAHOBJIEHUE CBS-
3ei,, Kiaccuukanuio, 0000menne u cucteMaru3aniio. Oco00 aKIEHTHPYIOTCS COAEPIKATEILHOE
pacKphITHE MAaTEMAaTUYECKUX MOHATHUH, TOJIKOBAHUE CYLUTHOCTH MaTeMaTHUECKUX METOJIOB U 00-
JaCTU UX MPUMEHEHUs, IEMOHCTPALUS BO3MOKHOCTEH MPUMEHEHUS TEOPETUUECKUX 3HAHUN JUIs
peleHus pa3sHOoOOpa3HbIX 33134 MPUKIJIAJHOIO XapaKkTepa, HallpuMep peleHNs TeKCTOBBIX 3a/1a4,
JICHEXKHBIX M INPOLEHTHBIX PAcyETOB, YMEHHE I10JIb30BAaThCSl KOJUYECTBEHHOM HH(OpMaruei,
NPECTaBICHHON B Pa3IMYHON popme, yMeHne yuTaTh rpaduku. OcozHaHue 00IIET0, CYIIeCTBeH-
HOTO SIBJISIETCSI OCHOBHOM 0a30M JUIsl peleHus ynpaKHeHUH. BakHO NpUBOIUTE JeTalbHbIE MO-
SICHEHHSI K PEIICHUIO TUTIOBBIX yNPaKHEHUH. DTUM PaCcKpPBIBAETCS CYTh METO/a, OIX0/1a, IPe-
JlaraeTcsi aJIrOPUTM WM 3BPUCTUYECKAs CXeMa PELEHUS YIIPaXKHEHUH ONpeieIEHHOrO TUIa.

[IpakTnyeckasi 3HaUMMOCTh IIKOJBHOTO Kypca reoMeTpuH /-9 Ki1accoB COCTOUT B TOM,
YTO TIPEeIMETOM €€ U3YUEHHUS ABISIOTCS MPOCTPAHCTBEHHBIE (POPMBI U KOJTMUYECTBEHHBIE OTHOIIIE-
HUS pealibHOTO MUpa. B coBpeMeHHOM 00111ecTBE MaTeMaTHYecKast HOJr0TOBKAa HEOOX0IMMa KaxK-
JIOMY 4eJIOBEKY, T.K. MaTeMaTHKa MPUCYTCTBYET BO BCeX chepax 4eroBEeUeCKOH e TeIbHOCTH.

I'eomeTpus sBISETCS OJHUM M3 ONMOPHBIX IIKOJBHBIX MPEAMETOB. | eoMeTpuueckue 3Ha-

HUS U YMEHUS HEOOXOAUMBI NIl U3YUEHHUS IPYTHX MIKOIbHBIX quciuminH (dusuka, reorpadus,
XUMHUS, UHQOpMaTHUKa U Jp.)
OnHOI M3 OCHOBHBIX LI€NIEH U3YYEHUE T€OMETPHUH SIBISETCS PA3BUTHE MBILIUICHHUS, IPEXKIE BCETO
dbopMupoBaHKE aOCTPAKTHOTO MBINIIIEHUA. B mpoliecce n3yueHus reomeTpun GopMupyroTcs Jio-
THYECKOe U allTOPUTMHUECKOE, a TAK)KE TaKUe Ka4eCTBa MBIIUICHUS, KaK CHJIa U THOKOCTh, KOH-
CTPYKTUBHOCTb U KPUTHUYHOCTh. [y ajantanuu B COBPEMEHHOM MH(QOPMAIIMOHHOM OOILECTBE
BaXXHBIM (PaKTOPOM SIBIIsIETCS (POPMHUPOBAHUE MATEMATHUECKOTO CTUJIS MBIIIJICHUS, BKIIIOUYAIO-
HIero B ce0st MHAYKLHUIO U IeTYKIII0, 0000IIeHIe U KOHKPETU3alUI0, aHAJIU3 U CUHTE3, KIacCh-
bUKaLKIO0 U CUCTEMATU3AIINIO, A0CTParupOBaHUE U aHATOTHIO.

OO0yueHue reoMeTpun Aa€T BO3MOXKHOCTD IIKOJbHUKAM HAY4YHMThCS IUIAHUPOBATH CBOIO
JIeATEebHOCTh, KPUTUUECKH OLIEHUBATH €€, IPUHUMATh CAaMOCTOATEIbHBIE PEIIeHUs, OTCTaBaTh
CBOM B3IJIAIbl U yOEKACHHUS.

B mporiecce n3yueHus reoMeTpun MIKOJIBHUKU YYaTCsl U3J1araTb CBOM MBICIIU SICHO U UC-
YyepIibIBalolle, IPUOOPETAIOT HABBIKK YETKOTO BBIITOJIHEHUSI MAaTEMATUYECKUX 3alUCel, IPU 3TOM
MCIIOJIb30BAaHUE MAaTEMAaTHUUECKOTO SI3bIKA MMO3BOJISIET Pa3BUBATh y YUaIIUXCS TPAMOTHYIO YCTHYIO
Y TUCbMEHHYIO PEyb.

3HAKOMCTBO C UCTOpUEH Pa3BUTHUS T'€OMETPUU KaK HAYKH (POPMHUPYET Y yUAIIUXCS MPEJ-
CTaBJICHHE O TEOMETPHUH KaK 4acTH OOIIeUeI0BEYECKOM KYIbTYpHI.

3HAUNTENbHOE BHUMAHKE B U3JI0KEHUH TEOPETUYECKOr0 MaTeprasa Kypca yAeseTcs ero
MOTHBAIIMH, PACKPBITHIO CYTH OCHOBHBIX MOHITHM, UJIeH, MeTo10B. O0y4yeHHe IOCTPOeHO Ha 6a3e
TEOPHH Pa3BUBAIOLIETO O0YUYCHHS, YTO TJOCTUTACTCSI 0COOEHHOCTIMH U3JI0KEHUS TEOPETHUECKOTO
MaTepuaia U YHOpaKHEHUSMU HAa CpaBHEHHE, aHaju3, BbIIEJIEHUE TJIABHOIO, YCTaHOBJIEHUE



CBsI3eH, KiIacCU(PUKAIIHIO, JOKA3aTeIbCTBO, 0000IIeHNe U crucTemMaTu3anuio. Ocobo akIeHTHpy-
H0TCA CO,Z[ep)KaTeJIBHOC paCKpBITI/Ie MATECMATHYCCKUX HOHHTHﬁ, TOJKOBAHUC CyIJ_[HOCTI/I MareMaTu-
YECKUX METOJIOB M 00J1aCTH UX IMPUMEHEHUS, IEMOHCTPAIU BO3MOXKHOCTEH MPUMEHEHHSI TEOpe-
TUYECKUX 3HAHWM [T peICHUsS pa3HOOOpa3HBIX 3a/1a4 MPUKIIATHOTO XapakTepa. Oco3HaHue 00-
IEr0, CYIIECTBEHHOIO SABJISETCS OCHOBHOM 0a30H IS pelIeHUs yIpaKHEHUH. DTHM pacKpbhIBa-
€TCs CyTh METOJa, IPEIaracTcsl aITOPUTM HITU IBPUCTHUYECKAs CXeMa PEIICHUs YIPakKHSHUH
OnpeAeIEHHOrO TUTIA.

O0mas xapakrepucTuka
Kypca MaTeMaTHKH B 5-9 kiaccax

CopnepxaHue Mamemamuueckozo 00pa3oeanus 6 5-6 Kiaccax MpeiCcTaBIeHO B BUJE CIETYIO-
HIMX COJEP)KATENIbHBIX Pa3/IesioB: «ApH(pMeTHKa», «UHcI0BbIle 1 OYKBeHHbIE BbIPA:KEHUSI.
YpaBuenus», «I'eomerpuueckue purypol. U3mMepeHue reoMeTpu4ecKuX BeJIHYUHY, «IJie-
MEHTbI CTATUCTHKH, BepossTHOCTU. KomMOuHaTOpHBIE 3a7aun». «MaTeMaTHKa B HCTOPUYe-
CKOM pa3BUTHI»

Copepxanue paznena «ApugpMeTura Iy UT 6a30i A JATbHEUIIETO U3YUYCHHS yUalIUMHUCS

MAaTEMAaTUKHU U CMCXKHBIX JUCIIMIIINH, CHOCO6CTByeT Pa3BUTHUIO BBIYMCIIMTEIILHOM KYJIbTYPBI U JIO-
TMYCCKOI'O MBIIIJICHUA, CI)OpMI/IpOBaHI/IIO YMCHUA MTOJIb30BATHCA AJITOPUTMAMHU, a4 TAKIKE an/I06pe—
TCHHUIO ITPAKTHUYCCKHUX HABBLIKOB, H606XOI[I/IMHX B HOBCCHHGBHOﬁ ’)Ku3HU. Pa3Butue moHATUS O
YUCJIC CBA3aHO C U3YUCHUCM pAllMOHAJIBHBIX YUCCII: HATYpPAJIbHBIX YHUCCII, OOBIKHOBEHHEBIX U Jc-
CATUYHBIX IlpO6€I>i, IMMOJIOKUTCIIbHBIX U OTPULATCIIbHBIX YU CCII.

Copepxanne pasnena «UucjioBble 1 OyKBeHHbIE BbIPajKeHHs. YpPaBHeHHsD» (QOPMHUPYIOT
3HAHMUS O MaTEMaTHYECKOM si3bike. CyIIecTBeHHAs POJIb IIPHU 3TOM OTBOJUTCS OBIaJIEHUIO(OP-
MaJbHBIM anmnaparoM OYKBEHHOTO ucyucieHus. M3yuenue marepuana criocodbcTByer Gpopmupo-
BaHMIO y YYAIIUXCS MaTeMaTUUECKOTO armapara penieHus 3aa4 ¢ MoMOIIbI0 ypaBHEHUH.

Copnepxanue paznena »l'eomerpuueckne ¢purypol. U3mepenne reoMeTpu4ecKuX BeJiH-
YHHY,
dbopMuUpyeT y ydaluxcs MOHATUS T€OMETPUUECKUX (PUTyp Ha MIIOCKOCTH U B MPOCTPAHCTBE, 3a-

KJIaJbIBae€T (POPMUPOBAHUS T€OMETPUUYECKON «peuny, pa3BUBAET MPOCTPAHCTBEHHOE BOOOpaXke-
HUE U JIOTUYECKOE MBILIUICHHE.

Copepxanue pa3zaena «JdeMeHTbl CTATUCTHKH, BepossTHOcTH. KomMOnHaTOpHBIE 3a1aum» -
00s3aTeNbHBIM KOMIIOHEHT IIKOJIBHOIO 00pa30BaHus, YCUIUBAIOLINM €ro MPUKIAAHOE U IPAKTH-
YecKoe MPUMEHEHHEe. JTOT MaTeprail HeoOX0IUM Mpexie Bcero Ais GOpMUPOBAHHUS y yUaluXcs
(GYHKIIMOHAJIBHOW TPAMOTHOCTH, YMEHUSI BOCIPUHUMATh M KPUTUYECKH aHAIU3UPOBaTh UHGOP-
MallMio, MPEICTABICHHYIO B PAa3MUYHBIX (pOpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX
pEaIbHBIX 3aBUCUMOCTEH, TPOU3BOIUTH POCTEUILINE BEPOSTHOCTHBIE pacuéThl. M3yueHne ocHOB
KOMOMHATOPUKH MTO3BOJIUT yUYaIIeMyCs OCYIIECTBIISATh PACCMOTPEHHUE ClTy4yaeB, epedop BapraH-
TOB, B TOM YHCJIE€ B IPOCTEHIINX TPUKIIAIHBIX 3a7a4ax.

Paznen «MatemaTnka B MCTOPMYECKOM Pa3BHUTHM» IpeaHa3HaueH Uit (GopMUpOBaHUS
IpeCTaBICHUI 0 MaTeMaTHKeE KaK YacTH 4eJI0BEYECKON KyJIbTYpBI, /Il OOIIET0 pa3BUTHS IIKOJIb-
HUKOB, JUIsl CO3JJaHHsI KYJIbTYpHO-UCTOPUYECKOH cpelibl 00yUueHHs.

Conepsxanue Kypca anzeopel B 7-9 xnaccax MpeACTaBICHO B BUJE CIEAYIOMIMX Pa3eiiOB:
«Aaredpa», «UmnciaoBpie MHOKeCTBa», «DYyHKIUHW», «IJeMEHTbl NPHUKJIATHOH MaTeMa-
THKH», «AJIredpa B HCTOPHYECKOM Pa3BUTHH



Coneprkanue pazjena «AJdaredopa» GopMHUpPYET 3HaHUS O MATEMAaTHUYECKOM SI3bIKE, HE0OX011-
MBbI€ JJISl pelIeHUs] MaTeMaTUYeCKUX 3a/lad, 3a7a4 U3 CMEKHBIX TUCIUIUIMH, a TaKXKe MpaKTHye-
ckux 3a1a4. 3yueHune MaTepuasia cnocoocTByeT GOPMUPOBAHUIO Y YUALTUXCSI MATEMATUYECKOTO
anmnapara peuieHus 3aa4 ¢ MOMOIIbI0 YPaBHEHUN, CUCTEM YPaBHEHUN U HEPABEHCTB.

Matepuan JaHHOTO pasjieia MpelCTaBlIeH B acleKkTe, crocoOCTBYIOMEM (HOPMHUPOBAHUIO Y
yYalmxcs yMEHHs 0Jb30BaThCs anroputmMamu. CylecTBEHHAs poJib IPU 3TOM OTBOJUTCS pas-
BUTHIO AJITOPUTMUYECKOTO MBIIIJICHUSI — BAXXHOM COCTaBIISIONIEH HHTEIUIEKTYaIbHOTO Pa3BUTHUS
YeJI0BEKa.

Conepxxanme paznena «HucI0Bble MHOKECTBA» HAIEJICHO HA MAaTEMAaTHYECKOE Pa3BUTHE
ydamuxcs, (I)OpMI/IpOBaHI/Ie Y HUX YMCHUA TOUHO, CXKATO U ACHO U3JIaraTb MBICJIU B YCTHOﬁ U ITMCh-
MEHHOH peun. Matepuan pa3zgena pa3BHBAET IOHATHE O YHCIE, KOTOPOE CBSI3aHO C U3yYCHHEM
HeﬁCTBHTCHBHBIX YUCCII.

Ienp conepxanus pasznena « MYHKIUUW» - OJYYECHHE IIKOJIBHUKAMM KOHKPETHBIX 3HAHUHU O
(GYHKIMHM KaK BayKHEHIIel MaTeMaTH4eCKOW MOJENIN /ISl OIMCAHUS M UCCIIEJOBAHMSI IPOLIECCOB
U BJICHUH OKpyKatomiero Mupa. COOTBETCTBYIOIIMN  MaTepuall ClIOCOOCTBYET Pa3BUTHIO BOOO-
paXeHUsI U TBOPUYECKUX CIIOCOOHOCTEHN yUallluXcsl, YMEHUIO UCIOIb30BaTh PA3IUYHbIE SI3bIKU Ma-
TEMaTUKHU (CIIOBECHBIN, CUMBOJIIMYECKHUH, TpapuuecKuii).

Copepxanue pasjena « JJaeMeHThl NPUKJIAAHONH MaTeMaTHKW» PacKpbIBAaeT NPUKIIAJHOE U
IIPaKTUYECKOE 3HAYEHUE MAaTEMAaTUKU B COBPEMEHHOM MHpe. Marepuan 1aHHOrO pasjena Cro-
coOCTBYeT (hOPMUPOBAHHIO YMEHUS MPEACTABIATh U aHAJTU3UPOBATh PA3IUYHY0 MUH(OPMAIHIO,
MIOHMMAHHUIO BEPOSITHOCTHOTO XapaKTepa pealbHbIX 3aBUCUMOCTEN.

Paznen «Adaredpa B HCTOpHUYECKOM Pa3BUTHW» IpeAHa3HAuYeH i1 GOpMUPOBAHUS Mpea-
CTaBJICHUH O MaTeMaTHKe KaK YacCTH YEeJIOBEUECKOW KYJbTYpBbI, Ul OOIIEro pa3BUTUS HIKOJIbHU-
KOB, CO3/IaHUS KYJbTYPHO-UCTOPUUYECKON Cpeibl 00yUeHusl.

Conepxanue Kypca zeomempuus 7-9 Kiaccax IpeICTaBICHO B BUJE CIEAYIOIUX COAEPKATENIb-
HBIX pa3zenoB: «I'eomerpuyeckue purypbi», «Msmepenne reoMeTpuuecKux BeJHUYnH», «Ko-
OpAUHATHIY, «BekTopbD)

Conepxanue pazgena «I'eomerpuyeckue purypbp» Ciy XUt 0a30il u1s najabHeHIIero
U3y4YeHHs ydalluMucs reomerpun. M3yuenune marepuana cnocoOCTBYeT (pOPMHUPOBAHUIO Y yda-
HIMXCS 3HAaHUM 0 TeoMeTpuiecKor GUrype Kak BakHeHIIel MaTeMaTHuecKON MOJIeNU AJIsl OTHca-
HUS pealbHOro Mupa. ['1laBHas 11enb JaHHOTO pas3jesia - pa3BUTh Y y4YaIIUXCs BOOOpakeHHE U
JIOTUYECKOE MBIIIIJIEHUE MyTEM CUCTEMaTHYE€CKOT0 U3yUeHUsl CBOMCTB FreOMETpUUECKUX (GUTYp U
IIPUMEHEHHUs YTUX CBOMCTB IIPU PELICHUHU 3324 BBIYUCIUTEIBHOIO U KOHCTPYKTUBHOTO Xapak-
tepa. CyniecTBeHHas poJib PHU 3TOM OTBOJMTCS PAa3BUTHIO TeOMeTpU4eckoil uHTyninuu. Code-
TaHHE HATJISAHOCTH C (POPMANBHO-IOTHUECKUM IOIX0JI0OM SIBIISIETCSI HEOTHEMIIEMOM YacThIO Teo-
METPUYECKUX 3HAHUM.

Conepxanue pasnena «M3mMepeHue reoMeTpu4ecKMX BeJMYHH» PACUHIMpSET U yriryo-
JSIET MPEJICTABICHUE yYaluXcsl 00 U3MEpEeHUsIX JUINH, YIJIOB M IIomajei gpuryp, cnocoocTByer
(GOpMHPOBAHUIO TPAKTHUYECKHX HABBIKOB , HEOOXOIMMBIX KaK MpPHU PEIIEHUH T€OMETPUUYECKUX
3a/1a4, TaK ¥ B ITIOBCEJHEBHOM KU3HH.

Conepxanue paznenoB «KoopauHate», «BekTopb» pacimpser U yriayoaseT npeacTas-
JIEHH y4allluXxcs O METOoJle KOOpAUHAT, Pa3BUBAET YMEHUE IPUMEHATh allreOpandeckuil anmapar
IIPU PELIEHUN T€OMETPUYECKUX 3a/1a4, a TAKXKE 3aa4 CMEKHBIX JUCLUIUIAH.



Paznen «[eomeTpusi B HCTOPMYECKOM Pa3BUTHW», COJEp)KaHUE KOTOPOro (hparMeHTapHO
BHE/IPEHO B U3JI0)KEHUE HOBOT'O MaTepuaia CBEACHUS 00 aBTOpax M3y4yaeMbIX (JaKTOB U TEOPEM,
HCTOPHUU UX OTKPBITHS, PEAHA3HAUEH U1 (OPMHUPOBAHUS IIPEICTABICHUN O TEOMETPUH KaK ya-
CTH YeJIOBEYECKON KYJIBTYPBI, JUIs OOLIETO pa3BUTHS NIKOJIBHUKOB, JJISl CO3aHUs KYJIbTYpHO-HUC-
TOPUYECKOU cpesibl 00yUueHUsI.

JInuHoCTHBIE, MeTanpeAMeTHbIE U NIPeAMeTHbIE Pe3yJIbTaThI
OCBOCHHMS CO/Iep:KaHUsI Kypca

[TporpamMmMa mo3BoJISIET JOOUBATHCS CIEAYIOUIMX PE3YIbTATOB OCBOCHUS 00pa30BaTEIbHOM Mpo-
rpaMMbI OCHOBHOT'O 00111ero 00pa3oBaHMUs:

JUYHOCHHbLE:

® OTBETCTBEHHOI'O OTHOLUEHHS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH 00y4arOIIUXCs K
CaMOPa3BUTHUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHUBALIMH K 00yUEHHIO U MIO3HAHMIO;

e (HopMHUpPOBaHHUS KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOLIEHHUU U COTPYIHUYECTBE
CO CBEpCTHMKAMH, CTApPIIMMM U MJIAJIIMMU B 00pa3oBaTeIbHOM, yueOHO-UCCIIe0Ba-
TEJIbCKOW, TBOPYECKOM U IPYTUX BUIAX IEATEIBHOCTH;

® YMEHMS SICHO, TOYHO, TPAaMOTHO M3J1araTb CBOM MBICIIM B YCTHOM U INHCBMEHHOU peuH,
IIOHMMATh CMBICII ITOCTABJICHHOM 3a7auu, BbICTpauBaThb apryMEHTALUIO, IIPUBOJIUTH
IIPUMEPBI U KOHTPIIPUMEDBI;

e [IEPBOHAYAIBHOIO MPEJCTABJICHUS O MaTEMAaTUYECKOM HayKe Kak cepe 4eT0BeueCKon
JesTeNbHOCTH, 00 3Tanax e€ pa3BUTHsL, O €€ 3HAUMMOCTH JUIsl pa3BUTHS LIMBUIIM3ALINY,
OCO3HaHUS BKJIaJa OTCYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOM HAYKH, IaTPUOTU3MA,
yBakeHHs kK OTedyecTBy

® KPUTUYHOCTHU MBILUICHUS, YMEHUS PACIIO3HABATh JIOTHUECKN HEKOPPEKTHBIE BBICKA3bI-
BaHUs, OTJINYATh TMIIOTE3Y OT (aKTa;

® KPEaTUBHOCTU MBIIUICHHS, UHULIMATUBBI, HAXOIYMBOCTH, aKTUBHOCTH IIPU PEILICHUUN
apu(pMeTHYECKUX 3ajay;

® yMEHUS KOHTPOJIMPOBATH MPOLIECC U PE3YIbTAT yUeOHOM MaTeMaTHYeCKOH JIesTeNbHO-
CTH;

e (opmupoBaHuUs CIOCOOHOCTH K 3MOIIMOHATILHOMY BOCIIPUSTHIO MATEMaTHUYECKUX 00b-
€KTOB, 3a/1a4, PELIEHUN, PACCYKACHUN;

Memanpedmemnble:
¢ YMCHHA CAMOCTOATCIIBHO OMPEACIIATEL LETIH CBOCTO 06yquI/151, CTaBHUTb U CI)OpMy.]'II/IpO—
BaTb AJIA ce0s1 HOBBIC 3aga4u B yqé6e, pa3BUBATb MOTHUBLI U HHTCEPCChI cBOEM

MMO03HABATEILHOM JESITEIIFHOCTH,

® CIIOCOOHOCTH CaMOCTOSTENBHO TUIAHUPOBATh ANBTEPHATHBHBIC IyTH JOCTHKCHHS TIe-
JIei, 0CO3HaHHO BBIOMpaTh Hanbosee 3¢ (heKTUBHBIE CIIOCOOBI pellieHns Y4eOHBIX U T10-
3HaBaTENbHBIX 33/1aY;

YMEHHsI OCYIIECTBISITh KOHTPOJIb IO 00pa3ily U BHOCUTHh HEOOXOIUMbIE KOPPEKTHUBBL;
CIIOCOOHOCTH a/IEKBaTHO OIIEHUBATH MPABUIHBHOCTh WIIM OMIMOOYHOCTD BBITIONHEHUS yueo-
HOM 3a7a4M, €€ 00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIlIeHNS,

® YMEHHS YCTaHABIMBATh MPUIMHHO-CIIEJCTBEHHBIE CBSI3U; CTPOUTD JIOTHYECKUE PACCYKIe-
HUS, YMO3aKIIOUeHHS (MHIYKTHBHBIC, 1€ TyKTUBHBIC U TI0 aHAJIOTHH) U BBIBOIBL;

® YMEHHUS CO3JaBaTh, MPUMEHATH U MPeoOpa30oBBIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA,
MOJIETIN U CXEMBbI JJIsl PEeIIeHUs] YUeOHBIX U O3HABATENbHbIX 33/1a4;

® DPa3BUTHUS CIIOCOOHOCTH OPTraHM30BHIBATh YUeOHOE COTPYIHHUYECTBO M COBMECTHYIO Jes-

TEIbHOCTh C YUUTENIEM U CBEPCTHUKAMU: OINPEACIATh LENH, paclpeneisaTh GyHKIUU U

POJIM YYaCTHHUKOB, B3aMMOJEHCTBOBATh M HAXOJIUTH OOIIME CHOCOOBI pabOThl; YMEHUs



paboTaTh B TPyNIE: HAXOAUTH 00IIIee PelIeHne U pa3penmaTh KOH(MIUKTH Ha OCHOBE CO-
IJIACOBAHUS MO3UIIMHA M yuéTa HHTEPECOB; CIIyIIATh MapTHEPA; GOPMYIHPOBATH, APTyMEH-
TUPOBATH U OTCTAaUBaTh CBOE MHEHUE;

e (GopmHpoBaHUs y4eOHOH U OOLIENOIb30BATEIBCKON KOMIIETEHTHOCTH B 00JIaCTH MCIIOJIb-
30BaHMs UH()OPMAIIMOHHO-KOMMYHHKAMOHHBIX TexHonorui (MKT-komnereHTHOCTEH);

® [IEPBOHAYATIHLHOTO MPEACTABICHUS 00 UEAX U 0 METOAAaX MaTeMAaTUKU KaK 00 yHUBEPCAIIb-
HOM S3BIKE HayKU U TEXHUKU;

® pa3BUTUS CIIOCOOHOCTH BUJETh MAaTEMATUYECKYIO 3a7a4uy B APYTrUX JUCLUIUIMHAX, B OKpY-
JKAIoMIeH KU3HH;

® yMEHHs HaXOJIUTh B Pa3IMYHBIX UCTOUYHUKAX MH(POPMALINIO, HEOOXOAUMYIO ISl pEIICHUS
MaTeMaTHYeCKUX MpobJieM, U IPEACTaBIATh €€ B IOHATHON (hopMe; IPUHUMATh pellIeHUE
B YCJIOBUSX HEMOJIHON U N30BITOYHOM, TOUHOW M BEPOSATHOCTHOW MH(OPMAIUH;

® YMEHHs NOHMMATh U HCIOJb30BaTh MAaTEMAaTUYECKUE CPEICTBA HArJISAHOCTH (PUCYHKH,
YEepTEKH, CXEMBI U JIp.) AJI WLTIOCTPALMM, HHTEPIIPETALINN, apTyMEHTALUY;

® yMEHWs BBIIBUTATh THIIOTE3bI IPU PEIICHUH YIeOHBIX 337a4 ¥ TOHUMAaHHS HEOOXOJUMOCTH
UX IIPOBEPKH;

® TJOHMMAaHUs CYLUIHOCTH aJITOPUTMUYECKUX IPEANUCAHUM U YMEHUS JE€HCTBOBATH B COOTBET-
CTBHH C MPEIIOKEHHBIM AITOPUTMOM;

® YMEHHs CAaMOCTOSITEIILHO CTaBUTh IIEITH, BBIOMPATh M CO3/1aBaTh aJITOPUTMBI JUIS PEIICHUS
y4eOHbIX MaTeMaTHUECKUX Mpooiiem;

® CIIOCOOHOCTH IJIAHWPOBATh M OCYLIECTBIISATH JNESTEIbHOCTb, HAIIPABICHHYIO HA pELCHHE
3a/1a4 UCCJIEN0BATEIBCKOTO XapakTepa;

npeomemuuoie:

® OCO3HaHHE 3HAYCHHUS MaTEMaTHUKH JJI ITOBCEIHEBHOM KU3HU YCJIOBCKaA,
® [IPCACTABJICHUSA O MaTeMaTH4eCKOM HAYKC KakK C(I)epe MaTeMaTH4eCKOMH ACATCIIBHOCTH, 00
JTanax eé pasBuTHUA, O €€ 3HAUMMOCTH JJ1s Pa3sBUTHA HUBUIIN3AlIHUU,

e yMeHMs paboTaTh C MATEMATUYECKUM TEKCTOM (CTPYKTYPHUPOBAaHUE, U3BIICUCHHE HEOOXO-
JUMOM MH(POPMALIUH ), TOUHO U IPaMOTHO BBIPAXKaTh CBOM MBICIIM B YCTHOM U MUCbMEHHOU
peuu, IPUMEHSISI MaTeMaTHYECKYI0 TEPMUHOJIOTHIO M CUMBOJIMKY, UCIIOb30BaTh pa3any-
HBbIE SA3BIKM MaTEMATHUKH (CIOBECHBIH, CUMBOIMUYECKUI, TpagUuecKuii), pa3BUTHS CIIOCOO-
HOCTHU 00OCHOBBIBATH CYKJEHHUS, TPOBOJUTH KJIacCU(UKAIIHIO;

e BiaJeHusl 0a30BbIM MOHATUHHBIM allllapaToM: UMETh IMPEACTaBICHUE O 4YuCie, ApooH,
MIPOIIEHTaX, 00 OCHOBHBIX '€OMETPUYECKUX OOBEKTax (TOouka, MpsiMas, JIOMaHasi, yroi,
MHOTOYT'OJIbHUK, MHOTOTPaHHUK, KPYT, OKPYKHOCTb, 111ap, cdepa u mp.), GopMUpPOBAHUS
IIPEICTABICHUM O CTAaTUCTHUUYECKUX 3aKOHOMEPHOCTSAX B PEAJbHOM MHUDPE U Pa3INYHBIX
Croco0ax X U3y4eHHUs;

® JIPaKTHYCCKH 3HAYNMBIC MATCMATHYCCKUC YMCHHUA U HABBIKH, UX IPUMCHCHHUE K PCIICHUTO
MAaTCMAaTUUCCKHUX U HCMATCMATHYCCKUX 3aaaY, ITPCATIOJIaratommnue yMCHHUA:

® BLIIIOJIHATE BBIYHUCICHUA C HATYPAJIbHBIMHU YHCIIaMU, OOBIKHOBEHHBIMHU M E€CATHYHBIMHU
)IpO65[MI/I IMOJIOKUTECIBbHBIMHA W OTPULATCIbHBIMA YUCIIAMH,

® pelaTh TEKCTOBBIE 33/1a4M apU(PMETHUECKUM CIIOCOOOM U ¢ IOMOIIBIO YPaBHEHUH;

e 1300paxarh GUTyphl HA MIIOCKOCTH;

® JCIIOJIB30BAaTh FEOMETPUUYECKUM «A3BIK» JJIS OIIMCAHUS IIPEAMETOB OKPYKAIOLIETO MUPAa;
®  U3MEpSThH JJIUHBI OTPE3KOB, BEJIMYMHBI YTIIOB, BBIYUCIATDH IJIOMIATN U 00BEMBI (pUTyp

® pacro3HaBaTh U N300paXkaTh paBHBIE U CUMMETPUYHBIC (PUTYPBI;



® TIPOBOJUTH HECIOXKHBIC MPAKTUUYECKUE BBIYMCICHUS C MPOILIEHTAMH, UCTIOIb30BaTh MPH-
KHUJIKY U OLICHKY;

® BBINOJHATH HEOOXOIUMBIE U3MEPEHUS;

® JCIOJH30BaTh OYKBEHHYIO CUMBOJIMKY JJISl 3alIUCH OOLIUX YTBEPKIACHUM, hopmy, BeIpa-
JKEHUH, yPaBHEHUMH;

® CTPOUTH HAa KOOPAWHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOPIMHATAM, OIIPEIEIIATh KO-
OpIUHATHI TOYEK;

® YNUTaTh U MCMOJb30BaTh MH(OPMALIMIO, MPEACTABICHHYIO B BUAE TaOIHIIbI, JUArpaMMbl
(cTonbuaroit WK KPyroBoi), B rpauecKoM BHU/IE;

e pelmaTh NpocTenine KOMOMHATOPHBIE 33]a41 [1epeOOpOM BO3MOKHBIX BApPHAHTOB.

MecTto Kypca MaTeMaTuUKH B y‘leﬁHOM IJIaHe

basucHsIii yueOHbIi (00pazoBaTebHBIN) IJIaH HA U3yYEHHE MAaTeMaTHKH B 5-9 kiaccax
OCHOBHOM HIKOJIBbI OTBOAUT 5 Y4eOHBIX YaCOB B HEJIEIIO B TEUEHUE KaX10r0 roja odyde-
HHS, Bcero 8754acoB

ILnanupyembie pe3yJbTaThbl 00y4eHUs] MATeMATHKe B 5-6 Ki1accax
APUOMETUKA
ITo okoHYaHMM M3y4YeHHUs Kypca YUAlIUiicd HAYYUTCS:

-[IOHUMAaTh OCOOEHHOCTH AECATUYHON CUCTEMBI CUMCIICHHUS;

-MCIOJIb30BaTh MOHATHS, CB3aHHBIE C JEIIMMOCTBIO HATYpaIbHbIX YUCEIL,

-BbIpaXKaTh YMCJIa B HSKBUBAJIECHTHBIX (hopMax, BbIOMpast HanboJiee MOJXOAAUIYI0 B 3aBUCUMOCTH
OT KOHKPETHOM CUTYallNH;

-CpaBHMBATh U YIOPSAAOUYMUBATH PALIMOHATIBHBIC YNCIIA,;

-BBINOJIHATE BBIUMCIIEHUS C PAllMOHAIBHBIMY YHMCIIAMH, COYETasl YCTHBIE U ITMCbMEHHBIE IPUEMBI
BBIYMCIICHU, IPUMEHATH KAJIBbKYJIATOP;

- UCII0JIB30BATh ITOHATHS U YMEHUS, CBSI3aHHBIE C PONIOPLHOHAIBHOCTBIO BEJIMYNH, IPOLICHTAMU,
B XOJI€ pELICHUs MAaTEMaTUYECKUX 3aJ1a4 U 3a]1a4 U3 CMEXKHBIX IIPEIAMETOB, BBIIIOIHATH HECIOXK-
HBIE IPAKTUYECKUE PACUETHI;

- AaHAIM3UPOBATh rpaMKU 3aBUCUMOCTEHN MeX/1y BeJIMYMHAMU (paccTOsIHUE, BpeMs, TeMIlepaTypa
U T.IL.).

Yyammiicst MOJyYUT BO3MOKHOCTh:

- IO3HAKOMUTHCA C MMO3ULIMOHHBIMU CUCTEMAMU CUUCIICHHS C OCHOBAHUSIMH, OTIUYHBIMU OT 10;

- YIIyOWTh M pa3BUTH MPEACTABIICHHS O HATyPAJIbHBIX YACIAX U CBOMCTBAX JIETUMOCTH;

- HAYYHUTHCS HCIOIH30BATh MPUEMBI, PAMOHATU3UPYIOIINE BBIYUCICHUS, TMPUOOPECTH HABBIK
KOHTPOJINPOBAThH BBIYHMCIICHHUSI, BEIOWPAs TIOIXOSIIINAN JIJIsT CATYAIHH CII0CO0.

YMCJIOBBIE N1 BYKBEHHBIE BBIPAXKEHU . YPABHEHI .

ITo oxoHYaHMHU M3YUYEHHUS KYPCa YYALUMICH HAYYUTCSH:

- BBIIIOJIHATD OI€palllii C YU CJIIOBBIMU BBIPAKCHUSAMU

- BBIIIOJIHATH NMPeoOpazoBaHus OyKBEHHBIX BBIPAKECHUN(PAaCKPhITHE CKOOOK, PUBEICHUE 10100~
HBIX CJIaraeMbIX);

- pemarth JMHEHHbIC YPaBHEHUS, pelIaTh TEKCTOBbIE 33/1a4l allre0pandeckuM METOAO0M.



Yyammiics moJy4yuT BO3MOKHOCTh:
- Pa3BUTH MPEJCTABICHHS O OYKBEHHBIX BBIPAKEHUAX U UX NPEOOPA30BaAHMSAX;
- OBJIAJICTH CIIELUATbHBIMU MPUEMaMU PEIICHUS YPaBHEHUH, IPUMEHSATH allliapaT ypaBHEHUN AJis
pEIIeHUs KaK TeKCTOBBIX, TaK U MPAKTUYECKUX 3a/1a4.

I'EOMETPUYECKUE ®UT'YPLI. UBMEPEHUE 'EOMETPUYECKMX BEJIMYMH

ITo okoHYaHHMM M3y4YeHHUs KYPCa YUALIUiic HAYYUTCS:

- pacro3HaBaTh HA YEPTEXKaAX, PUCYHKAX, MOJAEIAX U B OKPYKAIOLIEM MUPE TUIOCKUE U IPOCTPaH-
CTBEHHBIE T€OMETPHUECKUE (PUTYPBI U X 3JIEMEHTHI;

- CTPOUTB YIUIBI, OIIPENEIATh UX TPALyCHYIO MEpY;

- pacmo3HaBaTh U U300pakaTh Pa3BEPTKU KyOa, MPSIMOYTOIHLHOTO MapajuIeenuIe1a, PaBuiIbHON
NIMPAMHUJIBI, LWIMHIPA U KOHYCA;

- OTIPEACTSATH [0 JTUHEHHBIM pa3MepaM pa3BEPTKU (HUTYPHI TUHEHHBIE pa3Mepsl caMoil GUTyphI U
Hao0opoT;

- BBIYUCIIATH 00BbEM MPSMOYTOJILHOTO Mapajuiesienunena u Kyoa.

Yyammiics moJy4uT BO3MOKHOCTb:
- Hay4UThCS BBIYUCIATH O0BEM MPOCTPAHCTBEHHBIX '€OMETPUYECKUX (DUTYP, COCTABICHHBIX U3
MPSAMOYTOJIbHBIX MAPAJIIEIEIUIICIOB;
- YIIyOuTh ¥ Pa3BUTh MPEICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (hUrypax;
- HAYYHUThCS PUMEHSATH MOHATUE PA3BEPTKH JIJI BHIMOJIHEHUS MPAKTUYECKUX PACUETOB.

OJIEMEHTHBI CTATUCTUKHU, BEPOATHOCTU. KOMBUHATOPHBIE 3AJTAYU.

ITo oxOHYAHUM M3YyYeHHs Kypca YYalIuicss HAyYuTCs:
-HMCII0JIb30BaTh MIPOCTEHIIINE CIIOCOOBI IPECTABICHUSI U aHAJIN3a CTATUCTUUECKUX JTaHHBIX;
- pemaTb KOMOMHATOPHBIE 33/]a4l Ha HAX0XKJICHHE KOJINYECTBA OObEKTOB MIIM KOMOWHAIHH.

Yuyamuiics MoJIy4uT BO3MOKHOCTD:

- IpuoOpecTy NepBOHAYAIBbHBIN OIBIT OPraHU3aluK cOOpa JaHHBIX MIPH MPOBEAECHUN OIpoca 00-
IIECTBEHHOI'O MHEHUS, OCYIIECTBIISATh UX aHAJIN3, IPEACTABIATh pe3yIbTaThl OIpoca B BUE Tab-
JIMIBI, JUarpaMMabl;

- HAYYUTbCS HEKOTOPHIM CIELUATbHBIM MTpUEMaM pelieHUs] KOMOMHATOPHBIX 3a/1au.
[Inanupyemble pe3ybTaThbl H3y4YeHUs aaredopsnl B 7-9 kiaaccax

AJI'EBPAMYECKUE BBIPAXKEHW A
Buvinycknuk nayuumcea:

®  ONEepUpOBATh MOHATHUSIMHU TOXKIECTBOY», «TOKIECTBEHHBIE TPEO0OPa30BaHU», pEIIaTh 3a-
Jlauu, coJieprkalire OyKBeHHbIe JaHHbIe, padoTaTh ¢ popMyaMu;

® ONepupoBaTh MOHATHEM KBAJAPATHOTO KOPHS, IPUMEHSTh €r0 B BHIYMCIICHUSX;

® BBHINOJHATH NPeoOpa30BaHMsl BBHIPAKEHUH, COAEPIKAIIMX CTENEHM C IeNbIMU TOKa3are-
JISIMU U KBaJpaTHbIE KOPHHY;

®  BBINOJHATH TOXKAECTBEHHBIE IPE0OPa30BaHuUs PALMOHATIBHBIX BEIPAKEHUH HAa OCHOBE Tpa-
BUJI IeUCTBUIN HaJl MHOTOUJIEHAMHU U alredpandeckKuMu Ipo0sMu;

¢  BLIIIOJHATH Pa3JIOKCHUEC MHOT'OYJICHOB Ha MHOXXUTCIIN.

Bbll’lyCKHuK nOJYyuUuUm 603MOHCHOCMb:



®  BHINOJIHATH MHOTOIIATOBBIC TPEOOpA30BAHUS PAIIMOHAIBHBIX BRIPAKCHUHN, IPUMCHSIS [ITH-
POKUii BBIOOp cIOCOO0B M MPUEMOB;
® MPUMEHSTH TOXKICCTBEHHBIC MPEOOPA30OBAHMS JJIs PEIICHHMS 33]1a4 U3 PA3ITUYHBIX pa3/ieioB

Kypca.
YPABHEHU

Boinycknuk naywumes:

e pelarb OCHOBHBIC BUBI PALIMOHAIBHBIX YPABHEHUM C OHON IIEPEMEHHOU, CHCTEMBI IBYX
YPaBHEHUH € ABYMS IIEPEMEHHBIMU;

e [IOHMMAaTh YPAaBHECHHE KAK BaXKHEHIIYIO MATEMATUYECKYI0 MOJIENb JJIs OIIMCAHUS U U3y4e-
HUS pa3HOOOpa3HBIX pPEANbHBIX CUTYyallli, peliaTh TEKCTOBBIC 3a/1a4i alre0pandecKum
METO/I0M;

® [IpPUMEHATH IpadUUecKue MPeICTaBICHHS I UCCIeIOBAaHNUS YPABHEHUH, NCCIICTOBAHMS
Y PELICHUs CUCTEM YPAaBHEHMM C IBYMs IIEPEMEHHBIMU.

Bbmycmmx noayuum 603MOINICHOCHIb:

e OByafeTh CIELMAIBHBIMUA NIPUEMAMH PELICHNS YPAaBHEHUN U CUCTEM YPAaBHEHMM; YBe-
PEHHO IPUMEHATDH anmnapaT ypaBHEHHUH Ui pelleHus: pa3HooOpa3HbIX 3a7a4 U3 MaTema-
TUKH, CMEXHBIX [IPEIMETOB, IPAKTUKH;

e [IpumensaTs rpaduyeckue NpeAcTaBICHUs A UCCIEJOBAHUS YPABHEHUH, CUCTEM YypaB-
HEHHH, COIepKaInX OyKBEHHBIE KO (UITHMECHTHI.

HEPABEHCTBA

Buvinycknuk nayuumecesa:
IToHuMaTh TEPMUHOJIOTUIO U CUMBOJIUKY, CBA3aHHYIO C OTHOLLICHUEM HEPABEHCTBA, CBOM-
CTBA YUCJIOBBIX HEPABEHCTB;

e PemaTh TMHEHHBIE HEPABEHCTBA C OJJTHOM ITIEPEMEHHOM 1 UX CUCTEMBI; pelIaTh KBAJPATHBIE
HEepaBeCcTBa € ONOPOH Ha rpaduyeckue NpeaACcTaBICHUS;

e [IpumenaTh anmapaT HEPABEHCTB AJI PELICHUS 3aJ1a4 U3 Pa3In4HbIX Pa3eiioB Kypca.

Bbmycmmk nojiyuum 603MONCHOCHIb:

L OBJ'Ia,HeTB pasiInuHbIMHU HpI/IéMaMI/I J0Ka3aTCjIbCTBa HEPABCHCTB, YBCPCHHO IMPUMCHATH
AlMnapaTHCPABCHCTB JII PCIICHUA pa3HOO6pa3HLIX MAaTEMAaTHUYCCKUX 3alaad, 3aaad U3
CMCKHBIX IPCIMETOB U MMPAKTUKH,

e [IpumensTs rpaduveckne MPeJACTaBICHUS ISl HCCIIEOBAHUSI HEPABEHCTB, COICPIKAIINX
OyKkBeHHBIE KO3(DPUIIUEHTBI.

YMCJIOBBIE MHOXECTBA

Bbmycmmk Hayuumcs:

o [loHumath TCPMUHOJIOTUIO U CHUMBOJIUKY, CBA3aHHLIC C IOHATUCM MHOKCCTBA, BBINIOJIHATH
ornecpanr Haa MHOXKECTBAMU;
e lcmonp30BaTh HayaJIbHEBIC MNpEaACTAaBICHUA O MHOXKCECTBC ,I[CﬁCTBPITCJ'IBHBIX YHUCCII.



BblnyCKHllK nojiyuum 603MOIICHOCHIb:

e Pa3BuBarh mpeCcTaBICHUE O MHOXKECTBAX;

e Pa3BuBaTh npeCTaBICHUE O YHCIIE U YUCIOBBIX CUCTEMAX OT HATypPaTbHBIX YHCEI JI0 ACH-
CTBHUTEJIBHBIX; O POJIM BBEIUMCIICHUI B TPAKTHKE;

e Pa3Buth M yriayOuTh 3HAHUS O JACCATHYHOW 3aIUCH JCHCTBUTEILHBIX YHCEN (TIEpUoInie-
CKHE M HETICPUOUYECKUE APOOH)

OVYHKINN

Buvinycknuk nayuumcsa:
e IloHuMAaTh U UCITOIB30BAThH (bYHKHI/IOHaJIBHBIe IIOHATHUA.A3BIK (TepMI/IHBI, CHUMBOJIMYCCKUEC
0003HaueHUs ),

e Crpouth rpadKu dIEMEHTAPHBIX (DYHKIIUH, UCCIIEOBATh CBOMCTBA YMCIOBBIX (DYHKIIHIA
HA OCHOBE M3yUYCHUS TIOBEJICHUS X I'Pa(UKOB;

e [lonumaTh (PYHKIIUIO KaK BOKHEHIIYIO MAaTEMAaTHICCKYIO MOJICINb JIJISl OTIMCAHUS ITPOIICC-
COB U SIBJICHUI OKPYKAFOIIEr0 MUPA, IPUMEHSATh (DYHKIIMOHAIBHBIN S3bIK JJIs1 OMHUCAHUS 1
UCCIICIOBAHMS 3aBUCUMOCTEH MeX Ty (PU3HMUECKUMH BETHUYNHAMU;

e [loHUMAaTh M HCIIOJIB30BATH SI3BIK ITOCIICIOBATEILHOCTEH (TEPMUHBI, CAMBOJIMICCKUE 000-
3HAYCHHUS )

e [IpumensaTh GopMyIibl, CBsI3aHHBIC C apU(PMETUYECKON U TE€OMETPHUYECKOU MPOTpeccu-
SIMH, U arnmapar, chOpMUPOBAHHBIH ITPU U3YUCHHUH JAPYTUX PA3NIEIOB Kypca, K PEIICHUIO
3a/1a4, B TOM YHCIIe C KOHTEKCTOM U3 pealbHOM KU3HHU.

Bbmycmmx noayuum 603MOINICHOCHIb:

e [IpoBoauTh HCCNEAOBaHNUS, CBI3aHHbBIE C U3YyYEHUEM CBOWCTB (YHKIIUHU, B TOM YHUCIIE C
MCIIOJIb30BaHUEM KOMITBIOTEPA; HA OCHOBE IPaMKOB N3YUEHHBIX QYHKIUI CTPOUTH OoJiee
CIIOXKHBIE Tpa@uKu (KyCOYHO-3aJJaHHbIE, C BBIKOJIOTBIMUA TOUKAMH U T.II. );

e lcnonb3oBaTh QyHKIMOHAIBHBIE IPEACTABICHNUS U CBOWCTBA (DYHKI[MHU pEILICHUSI MaTe-
MaTHYECKMX 3aJa4 U3 pa3IudHbIX Pa3desloB Kypca;

e Pemate KOMOMHUPOBAHHBIE 331a4U C PUMEHEHUEM (HOPMYJI N-TO WiIEHA U CyMMBI Iep-
BBIX N WIEHOB apU(pMETUYECKONH U T€OMETPUUYECKON MpPOrpeccuil, MpUMEHss MPH 3TOM
anmnapar ypaBHEHUH U HEPaBEHCTB;

e [loHumaTh apuPMETHUECKYI0 U T€OMETPUUECKYIO0 MPOTPecCHH Kak (YHKIMH HaTypalib-
HOT'O apryMEHTa; CBS3bIBaTh apU(PMETUUYECKYIO IPOTPECCUIO C JTMHEHHBIM POCTOM, T'€0-
METPUYECKYIO - C SKCIIOHEHLIHAIBHBIM POCTOM.

BJIEMEHTHI [TPUKJIA JTHO MATEMATHUKHA

Buvinycknuk nayuumcs:
e licnonb30BaTh B X0/i€ PELICHUS 3a7a4 JIEMEHTAPHbIE PEJICTABICHUS, CBSI3aHHbBIE C IPU-
ONMMKEHHBIMU 3HAYEHUSIMU BEJIUYHH;
e lcnonp30BaTh MpoCTEHIUe CIOCOOBI MPEACTABICHUS U aHAIN3a CTATHCTHYECKUX JIaH-
HBIX;
e HaxoauTh OTHOCUTEIBHYIO YACTOTY U BEPOSITHOCTh CIIyYafHOTO COOBITHS,;

e Pemars koMOMHATOpPHBIC 337]a4l HA HAXOXKICHUE YNCIIa OOBEKTOB MJIM KOMOMHALIMH.



BblnyCKHllK nojiyuum 603MOIICHOCHIb:

e [IoHATH, 4TO YHUCIIOBBIE AAHHBIE, KOTOPBIE UCIIOIB3YIOTCS I XapaKTEPUCTUKU 0OBEKTOB
OKPY’KaIOIIET0 MHUPA, SBJISIOTCS MPEUMYIIECTBEHHO NPUOMMKEHHBIMH, YTO TIO 3aIUCH
npuOIMKEHHBIX 3HAYCHUH, CO/IEPKAIINXCS B MHPOPMALMOHHBIX HCTOYHUKAX, MOXKHO CY-
JUTh O IOTPELIHOCTH PUOIMKEHUS;

e [loHATH, YTO MOTPEIIHOCTH pe3yJibTaTa BBIYUCICHHHA JODKHA OBITH COM3MepHMa C TO-
IPEIIHOCTHIO UCXOAHBIX IaHHBIX;

e [Ipuobpectn mnepBOHAYANBHBIN ONBIT OpraHU3alMu cOopa JaHHBIX MPH HPOBEICHHH
orpoca 00IIECTBEHHOTO MHEHHS, OCYIIECTBIATh UX aHAIN3, MPEACTABIATh PE3YJIbTATHI
ornpoca B BUJIE TaOIUIIbI, AUArPAMMBI;

e [IpuoOpecTu ONBIT NPOBEACHUS CIyYalHBIX 3KCIIEPUMEHTOB, B TOM UHUCIIE C IIOMOIIbIO
KOMIIBIOTEPHOI'0 MOJEIUPOBAHUSA, UHTEPIPETALMHA UX PE3yJIbTATOB; HAYUYUTHCSI HEKOTO-
PBIM CIIEUaIbHBIM IpUEMaM pelIeHUs] KOMOMHATOPHBIX 3ajauy.

IInanupyemMble pe3ybTaThbl H3yYeHUs] TeOMeTPUH B 7-9 Ki1accax

I'EOMETPUYECKUE OUI'YPBI
BbINyCKHUK HAYYHTCS

e [lomp30BaTbes S3BIKOM T€OMETPHHU JJISI ONUCAHUS TPEAMETOB OKPYKAIOIIETO MUpPa B UX
B3aMMHOTO PACHOJIOKEHHUS;

e Pacno3HaBath ¥ M300pakaTh Ha YEPTEKaX U PUCYHKAX F€OMETPUUECKHE QUTYpPHI U UX
KOMOHMHAIINH;

e KnaccupunuponaTb reomeTpruueckue GUrypsl;

e HaxoauTe 3HaYeHMs JJIMH JIMHEHHBIX 3J€MEHTOB (UIYyp M MX OTHOILIEHMS, TPaTyCHYIO
Mepy yriaoB oT 0 go 180°, mpuMeHsst onpesieieH s, CBOWCTBA U MPU3HAKU (PUTYp U HUX
3JIEMEHTOB, OTHOLIEHUS GUTYp (PaBEHCTBO, MOA00HE, CUMMETPHS, TIOBOPOT, Mapalieib-
HBIN [IEPEHOC);

e OnepupoBaTh ¢ HaYaJIbHBIMH MOHATUAMU TPUTOHOMETPUH M BBINOJHATH AJIEMEHTapHbIC
orepanuu HaJ QYHKLUUSAMH YIJIOB;

e Jloka3bIBaTh TEOPEMBI;

e Pemare 3a1aun Ha 10KA3aTENBCTBO, ONMUPASACH HA U3YUECHHBIE CBOWCTBA (PUTYp U OTHOILIE-
HUI MEXTy HOUMHU U IPUMEHSISI H3YYCHHBIE METO/IBI I0Ka3aTeNIbCTBA;

e Pemrate HecIOXHBIE 33/1a4M HA TIOCTPOCHHE, PUMEHSISI OCHOBHBIE aJITOPUTMEBI ITOCTPOE-
HUS C IOMOIIBIO IIUPKYJIS ¥ THHEUKH;

e Pemars npocreimue IIaHUMETPUIECKUE 3aJa4H.
BbInyCKHUK MOJIYYHT BO3MOKHOCTD

e OBnazeTs METOAAMU PEUICHUS 3a7]a4 HA BBIYUCIICHUE U I0KA3aTEIbCTBO: METOAOM OT IIPO-
TUBHOT'O, METO/IOM 10J100MS, METOJIOM Iepedopa BapHaHTOB U METOJOM I'€OMETPUUECKUX
MECT TOYEK;

e [IpuobOpectu onbIT IPUMEHEHHUS ANreOpandyecKkoro M TPUTOHOMETPUYECKOro anmnapara 1
UJEN ABUKEHUS IIPU PELICHUN T€OMETPUYECKUX 3a/1ay;



e OBiaaeTh TPAAUIIMOHHON CXEMOM pEeIeHU 3a7a4 Ha MOCTPOCHHUE C MOMOILBIO IUPKYJIS U
JUHEUKH: aHaJIU3, MOCTPOCHHE, TOKA3aTEeIbCTBO U UCCIIE0BAHMUE;

e Hayuutbcs pemars 3a/ladyu Ha TOCTPOECHUE METOJIOM F€OMETPUUYECKUX MECT TOUEK U Me-
TOIOM IIOJO0M,

e [IpuoOpecTu OMBIT UCCIICIOBAHUS CBOMCTB TUIAHUMETPUYECKUX (PUTYpP C TTIOMOIIBIO KOM-
MBIOTEPHBIX MPOTPAMM;

e [IpuoOpecTy ONBIT BHIOJIHEHUS IPOEKTOB.
N3MEPEHUE 'EOMETPUYECKUX BEJIMUMH
BbInycKHUK HAy4YHuTCS

e lcnosb30BaTh CBOMCTBA U3MEPEHUS JJIMH, YIJIOB M IUIOWIAJAEH NPH PEUIEHUH 33134 Ha
HaXO/JICHUE JUIMHBI OTPE3Ka, JUIMHBI OKPY>KHOCTH, JJIMHBI AYTHU OKPY>KHOCTH, I'paayCHOU
MEpBI yIiia;

e  BprunciaTe miomany TpeyroabHUKOB, IPIMOYTOJIbHUKOB, TPANEUi, KPYTOB U CEKTOPOB;

e BpIUNCIATH IJUMHY OKPYKHOCTU U JUIMHY JYTU OKPY’KHOCTH;

e BuUUCHATH JJIMHBI JIMHEHHBIX 3JIEMEHTOB (PUTYP U MX YTJIBI, UCIIOJIb3YS U3ydeHHBIC (hOp-
MYJIbI, B TOM 9HCIIe (POPMYITBI TTUHBI OKPYKHOCTH U JITTUHBI IyTH OKPYKHOCTH, ()OPMYJIBI
ioniaaei puryp;

e Pemarh 3a7a4nd Ha JOKA3aTEIbCTBO C UCIOJIb30BaHUEM (DOPMYJ IJIMHBI OKPY>XKHOCTU U
JUTHHBI JIyTH OKPYXKHOCTH, GOpMYII TUTOIanel puryp;

e Pemarh NpakTUYECKUE 3a/1auH, CBA3AHHBIC C HAXOXKJICHUEM T'€OMETPUYECKUX BEITHUMH(
UCTIONB3YS TIPU HEOOXOJUMOCTH CIIPABOYHHUKHU M TEXHHUUECKUE CPEJICTBA).

BBIHyCKHI/IK MMOJYYMT BO3MOKHOCTD HAYYUTHCH:

e Briuucnare muomaan GUryp, COCTaBIEHHBIX U3 IBYX WK 0oJjiee IPSIMOYTOJIbHUKOB, Ia-
pajuIenorpaMMoB, TPEYTOJIBHUKOB, KpPyra U CEKTOPA;

e  BBIYMCIATH IJI0IIAIM MHOTOYTOJIBHUKOB, HCIIOJIb3YS OTHOIIEHHS PABHOBEJIMKOCTH U PaB-
HOCOCTABJICHHOCTH.

e [lpumensaTs anreOpanyecKuil U TPUTOHOMETPUYECKU annapar v UAEU JABHKEHUS IPU pe-
LICHUU 33/]1a4 Ha BBIYUCIICHUE TUIOIAAEH MHOTOYTOJIbHUKOB.

KOOPAMNHATBI
BbINYCKHUK HAYYUTCS

e  BpunciiaTh IMHY O0Tpe3Ka Mo KOOpANHATAM €r0 KOHIIOB; BBIYUCIISATh KOOPAUHATHI cepe-
JIMHBI OTPE3Ka;

e licnosnb30BaTh KOOPAWHATHBINA METOJ ISl U3YUEHUS CBOMCTB IMPSIMBIX U OKPY’KHOCTEH.
BbInyCKHUK MOJIYYHT BO3MOKHOCTD

L OBJ'Ia,HeTB KOOpAWHATHBIM METOAOM PCHICHUSA 3a/la4 Ha BEIYUCIICHHUE U JOKA3aTCIbCTBO,

e [IpuoOpecTu OMBIT UCIIOIB30BAHUS KOMITBIOTEPHBIX MIPOTraMM JJIsl aHaJIN3a YaCTHBIX CIy-
4aeB B3aUMHOI'0 PACIOJIOKEHUSI OKPYKHOCTEH U IPSAMBIX;

e [Ipuobpectu OIBIT BHINOIHEHHS TPOEKTOB.



BEKTOPDI

BbINYCKHUK HAYYUTCS

OrnepupoBaTh C BEKTOpaMU: HaXOJAUTh CYMMY U Pa3HOCTh JBYX BEKTOPOB, 3aJJaHHBIX I'€0-
METPUYECKH, HAXOUTh BEKTOP, PaBHBIM MPOU3BEICHHIO 33IAaHHOTO BEKTOpa Ha YHCIIO;
Haxoautsb 117151 BEKTOPOB, 3aIaHHBIX KOOPAMHATAMU: JUTMHY BEKTOPA, KOOPJAUHATHI CYMMBbI
Y Pa3HOCTH JIBYX U 00Jiee BEKTOPOB, KOOPMHATHI POU3BEACHHS BEKTOPA Ha YUCIIO, TIPH-
MEHSISI TIPU HEOOXOUMOCTH TIEPEMECTUTEIIBHBIN, COUETATCILHBIN WM PACIIPEICITUTEIIb-
HbBII 3aKOHBI,

Brruucnsate ckansipHOe MpOU3BEACHUE BEKTOPOB, HAXOAUTH YTOJI MEXI1y BEKTOpaMH, yCTa-
HaBJIMBATh MEPIICHIUKYJISAPHOCTD MPSIMBIX.

BbINYCKHUK MOJY4YUT BO3MOKHOCTH

OBJI&I[GTB BCKTOPHBIM METOJA0OM IJId PCHICHUA 3aa4 Ha BBIYMCICHUC U OKA3aTCIIbCTBO,

[TproGpecTy OMNBIT BHITOJHEHUS IIPOEKTOB.

COJAEPKAHUE KYPCA MATEMATHKMH 5-6 KJTACCOB.

Apughmemuxa
HarypanbHble ynciia

Psin natypanbubix uncen. JlecsTUuHas 3amuch HATypalbHbIX uncesl. OKpyrieHue Hary-
paJIbHBIX YUCEI.

Koopaunatsslii 1yy.

CpaBHeHME HAaTypalibHBIX uKcell. CIoKeHNe U BEIYUTaHUE HATypalibHbBIX uncelsl. CBOICTBa
CIIOKEHUS.

YMHOXEHUE U JieleHle HaTypainbHbIX yucen. CBONCTBa yMHOXeHHs. JleneHue ¢ ocTat-
koM. CTeneHp unciia ¢ HaTypajJbHbIM MOKa3aTeeM.

Henutenu u kpaTHble HaTypadbHOTO uncia. Hanbonpuuit 00mmii nenurens. Hanmenniee
obmiee kpatHoe. [Ipu3naku genumoctu Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

[IpocTthie u cocTaBHbIe uncaa. PaznoxkeHue yncen Ha NPOCTbIE MHOKUTEN

Perennie TekCTOBBIX 33714 apuPMETHUECKUMU CIIOCOOAMH.

OO0bikHOBEeHHBIE JpoOu. OcHOBHOE CBOWCTBO Jpobu. Haxoknenuwe apoOu oT yucha.
Haxoxnenue uncia mo 3HaueHuro e€ a1poou. [IpaBuibHbIe 1 HempaBUibHbIE Ipodu. Cme-
HIaHHBIE YUCIA.

CpaBHeHue OOBIKHOBEHHBIX Ipo0Oei U CMENIaHHbIX uncen. ApudMeTniyecKkre 1eUcTBUs ¢
OOBIKHOBEHHBIMH JIPOOSIMU M CMEIIAaHHBIMU YUCIIAMH.

Hecaruunbie qpodu. CpaBHEHUE U OKPYTJICHUE JECATHUHBIX JIpoOei. Apupmernyeckue
NEeNCTBUS ¢ JecaTHUHbIMU ApoOsMu. [Ipukunku pesynbratoB Beruncinenuil. Ilpencrasine-
HUE JIECITUYHON ApOOH B BHJIe OOBIKHOBEHHOH IpOOH U OOBIKHOBEHHOW B BUJIE JI€CATHY-
HOM. beckoHeuHble mepuoanyYecKue AecATUYHbIe ApoOu . JlecaiTuuHOe NpuOIMKEHUE
OOBIKHOBEHHOMH J1pO0H.

OtHowenue. [IpoueHTHOE OTHOLIEHUE IBYX uucell. JleneHue yncia B JaHHOM OTHOLIE-
Huu. Macmira0.

[Tponoprus. OcHoBHOE cBOWCTBO Tporopiuu. [Ipsmast u obpaTHas mpomopIuOHATbHBIC
3aBUCHMOCTHU.

IIpouentsl. HaxoxxaeHue npoueHToB oT yncia. HaxoxaeHue 4uciia 1o ero IpoueHTaM.



e Pemienue TeKCTOBBIX 33724 apu(PMETHUECKUMH CITOCOOaMU.

PanumonanbHble yncia

e [lonoxutenpHble, OTpULATENbHbIE YKcIa U yncio 0.

e [IporuBomnonoxHsle ynciaa. Moaynpb yuca.

e Ilenbie yncna. Pannonansueie yncna. CpaBHEHUE pallMOHAIBHBIX Yucell. Apupmernye-
CKHE JIEHCTBUSA C PallMOHAIBbHBIMU unciaMu. CBOMCTBA CIOXKEHHUS U YMHOKEHHS PALAO-
HaJIbHBIX YUCEIL.

e KoopauHartHas npsMasd. KoopauHaTtHas IoCKOCTb.

BelmunHbI, 3aBHCHMOCTH MEKIY BeJTHYNHAMM.
e  EjuHMIB! JUIMHEL, TUI0IAIH, 00bEMa, MacChl, BpEeMEHH, CKOPOCTH.
e [lapameTpsl 3aBHCHMOCTEH MeXIy BeaumduHaMu. [IpencraBieHne 3aBUCHMOCTEH B BUjIE
dopmy:. Beraucnenus nmo popmynam.

YucnosBble 1 OyKBeHHbIE BbIPAKeHHs. Y PaBHEHHUS.

e UucnoBsle BeIpaXeHUs. 3HaUEHHUE YUCI0BOroBbIpakeHus. I lopsaok aeiicTBUiA B YUUCIIOBBIX
BblpakeHUsX. bykBeHHbIe BbIpaxkeHUs. PackpbiTue ckoOok. [lono6GHbIe ciaraemele, npu-
BEJICHUE MTO00HBIX ciaraeMbiX. @opmyJibl.

e VYpasuenus. Kopens ypaBHeHusi. OCHOBHBIE CBOMCTBA ypaBHEHM. PelieHne TeKCTOBBIX
3a[a4 ¢ IOMOIIbIO YPaBHEHUH.

DJIeMeHTBI CTATUCTUKH, BeposiTHOCTH. KoMOMHaTOpHBIE 3a1a4n.
e [lpeacraBneHue NaHHBIX B BUJE TaOJHII, KPYTOBBIX M CTOJIOUATHIX AHArpamm, rpaduKoB.
e Cpennee apupmernueckoe. CpenHee 3HaYCHUE BETUYHHBI.
e CnyuaiiHoe coObiTHE. JlocTOBEpHOE U HEBO3MOXKHOE COOBITHSA. Perenrne KoMOMHAaTOPHBIX
3a/1au.

I'eomerpnyeckue puryposr.U3mepenns reoMmeTpu4ecKiuX BeTHYUH

e Orpesok. Iloctpoenne orpeska. [[nuHa oTpeska, 1oMaHo. M3MepeHne JUIMHBI OTpeE3Ka,
IIOCTPOEHNE OTpe3Ka 3aJaHHOM JUIHBL. [Ilepumerp MHOroyronpHuka. Ilnockocts. ITpsamast.
Jlyu.

e Vrona. Bunsl yrinos. I'pagycHas mepa yria. MI3mMepeHne v ocTpOeHUE YIIoB ¢ MTOMOILBIO
TPaHCIIOPTHPA.

e IIpsmoyronsHuk. KBagpar. Tpeyronbauk. Buasl TpeyronbHukoB. OKpyKHOCTh U KpYT.
Jnuna okpyxuocTH. Yucno [ .

e PagencrBo ¢uryp. Ilonstue u cpoiictBa miomaau. Ilnomans npsAMOyroiabHUKA U KBaJl-
para. [Tnomanp kpyra. Ocb CHUMMETPUH QUTYPBHI.

e HarnsnHble npeacTaBieHns O MPOCTPAHCTBEHHBIX (PUrypax, TAKMX Kak: MPSMOYTOJIbHBIN
napaiujenenunesn, Kyo, nupamMuaa, IUIHHIP, KOHYyC, map, chepa. IIpumepsl pa3BépTok
MHOTOTPaHHHUKOB, HWIMHJpA, KoHyca. [lonsTue u coiictBa 00bé€Ma. OOBEM NPSAMOYTOJIb-
HOTO MapaJienenunena u Kyoa.

e BsauMmHOe pacnoyiokeHue AByX HpsmbIX. Ilepnennukymnsapusie npsmsie. [lapamiensHbie
npsiMbIE.

e (OceBas U IEHTpaIbHasi CHMMETPHUH.

MartemaTuka B HCTOPHYECKOM Pa3BUTHH.

Pumckas cucrema cuncienus. [lo3unnonnsie cuctemsl cuncienus. O6o3nauenue nudp B Jpes-
Hell Pycu. CtapuHHble Mephl JJIMHBI. BBeleHNe MeTpa Kak €quHUILIbI JUIMHBI. MeTpudeckas cH-
crema mep B Poccu, B EBpome. Victopust ¢popmupoBaHus MaTeMaTHYeCKHX CUMBOJIOB. [[pobu B
Basunone, Erunte, Pume, Ha Pycu. OTkpeiTHE MecaTuaHbIX apobeid. Mup mpocThix ynces. 30510-
toe ceueHue. Yucno 0. [losBraeHne oTpuLaTENbHBIX YHCET.



JI.d.Maruunkwuii. I1.J1.YeOpme. A.H.Kommoropos.

KoJsmm4ecTBO KOHTPOJIBHBIX PadoT:
B 5 knacce- 10

B 6 knacce-12

COJAEPKAHUE KYPCA AJITEBPBI 7-9 KJIACCOB

< Alreopanyeckue BbIpasKeHUs

Bripaxkenue ¢ nepeMeHHbIMH. 3HaUYE€HUE BBIPAXKEHUS C MepeMEeHHbIMU. JlomycTiMble 3HaUe-
Hus nnepeMeHHbIX. ToxaecTBo. ToxkaecTBeHHbIE TPEOOPa30BaHUsI AITreOPandecKUX BhIPAKEHUN.
Jloka3aTenbCcTBO TOXKIECTB.

Crenens ¢ HaTypaabHBIM ITI0OKa3aTeneM U €€ cBoricTBa. OqHowieHbl. OHOWIEH CTaHAAPTHOTO
Buja. Crenenp onHowieHa. MHorouneHsl. MHOrowieH craHgapTtHOro Buaa. CTEneHb MHOIO-
yieHa. Cll0)KeHHE, BBIYUTAHUE U YMHOXKXEHUE MHOTOWIEHOB. POpPMYJIbI COKPAIIEHHOTO YMHOXKE-
HUS: KBAApaT CyMMBI U KBaJpaT pa3HOCTH JBYX BBIPAKEHUM, IPOU3BEACHUE CYMMBI U Pa3HOCTU
JBYX BbIpakeHUil. Pa3noxxeHne MHOTo4JieHa Ha MHOXKUTENU. BriHeceHne MHOXKUTENS 3a CKOOKHU.
Merton rpynnupoBkH. Pa3HOCTb KBaipaToB 1ByX BblpaxeHHil. Cymma u pa3HOCTb KyOOB JIBYX BbI-
paxenuil. Kanparusiii Tpéxunen. Kopenp kBazgpatHoro tpéxwieHa. CBoilcTBa KBaJpaTHOTO
TpéxuneHa. Pa3nokeHne KBagpaTHOro TPEXWIEHA HA MHOXKUTEIIN

Pammonansubie Beipaxkenus. Lensie Beipaxenus. J{poOHbie BeipakeHus. ParinonanpHas Apoos.
OcHOBHOE CBOMCTBO panMoHaIbHON JIpobu. CroxeHue, BBIYUTaHUE, YMHOXKEHHUE U JIEJICHUE pa-
MOHATBHBIX ApoOeii. Bo3Benenue parmoHalbHON ApoOU B cTeNeHb. TOXAECTBEHHBIE Mpeodpa-
30BaHUs PAllMOHANIbHBIX BhIpakeHUH. CTENeHb ¢ LEeIbIM IM0Ka3aTeIeM U €€ CBOMCTBA.

KBanparnsie kopHH. AprudmMernyeckuil KBaJpaTHbI KOPEHb U €ro CBOMCTBA. TOXKJECTBEHHbIE
peoOpa3oBaHus BEIpAKEHUH, CoiepKallluX KBaJApaTHbIE KOPHH.

¢ YpaBHeHHuS

VYpaBHenue ¢ oj1HOM nepemeHHoi. Kopens ypaBHenus. PaBHocuiibHbIe ypaBHeHUs. CBOMCTBa
YpPaBHEHUH C OJIHOW MEPEMEHHON. Y paBHEHUE KaK MaTEMAaTHYECKas MOJIEb PEAIbHOM CUTYAIINH.

JIuneiinoe ypaBHeHue. KBangpatHoe ypaBHeHue. Dopmyna KOpHEW KBaJpaTHOI'O ypaBHEHUS.
Teopema Buera. PannonanbHble ypaBHeHMs. PellieHne paBHOCUIIBHBIX YPAaBHEHHM, CBOASIINXCS
K JIMHEHHBIM WJIM KBAaJPATHBIM YpaBHEHHsM. PellleHne TEKCTOBBIX 3a/1ad C IOMOIIBIO PAIHO-
HaJbHBIX YPABHEHUM.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk ypaBHEHUs ¢ IByMs NepeMeHHbIMU. JInHelHoe
ypaBHEHHUE C JIByMS IEPEMEHHBIMU U €r0 TpaduK.

CucreMbl ypaBHEHUH C IByMSI IEpeMEHHBIMU. ['paduueckuili MeTo/1 peleHus: CUCTEMbI
YPaBHEHUH C IByMs IE€pEMEHHBIMU. PenieHue cucteM ypaBHEHUN METOJIOM IMOJCTAaHOBKH U CIIO-
xeHus. CucreMa AByX YpaBHEHHUH C IByMsI IEPEMEHHBIMU KaK MOJEIIb PEAIbHOU CUTYALIHH.

+ HepaBeHctBa



UucnoBble HEpABEHCTBA U UX CBOMCTBA. CI0KEHUE U YMHOKEHHE YUCITOBBIX HEpaBeHCTB. O1ieHu-
BaHWE3HAYEHU BbIpaxkeHus. HepaBeHCTBO ¢ 0HOU nmepemMeHHON. PaBHOCHIIbHBIE HEPABEHCTBA.
UucnoBble MPOMEXKYTKHU. JIMHEHHbIE M KBaJIpaTHbIE HEPABEHCTBA C OAHOM mepemeHHOU. Cu-
CTEMbl HEPABEHCTB C OJIHOM MEepEMEHHOM.

< YucjaoBble MHOKECTBA

MHOoxecTBO U ero 3jaeMeHThl. CrocoObl 3aJaHusg MHOKecTBa.PaBHBIE MHOMKECTBA. HYCTOG
MHOXECTBO. HO,I[MHO)KGCTBO. OHepaHI/II/I Haa MHOXKECTBaMH I/IJ'IJ'IIOCTpaI_II/IH COOTHOIICHUM MCKIY
MHOXECTBaMHU C IIOMOLIBIO JUarpamMm Bﬁﬂepa. MHoxecTBa HaTypaJIbHbIX, ICJIbIX, palluOHAJIb-

m
HBIX YHCCII. PaI_II/IOHaJ'II)HOB YHCJIO KaK ,I[p06b BuUaa ; , II€ m- HEJI0C YMUCI0, an —HaTypaJlbHOC, U

Kak OECKOHEYHas Mepuonuveckas necatudnas IpoOb. IlpeacraBienune o0 MppanroOHAIHLHOM
yuciae. MHOXeCTBO AeHCTBUTENbHBIX 4Mcen. IIpeacraBienne NeHCTBUTENBHOrO 4uciaa B BUAE
0ECKOHEUHOW HeMepruoaUecKor ecaTuuHON Apoou CpaBHEHHE JelcTBUTENbHBIX uncel. CBs3b
Mexy MHOxkecTBamu N. Z. Q/

s DyHKINN
YucnoBble PyHKIMHU

@OyHKIMOHAIbHBIE 3aBUCUMOCTH MeXay BenuuuHaMmu. [lonsatue pynkuun .OyHKIus Kak
MaTeMaTH4ecKas MOJeNb peanbHoro mporecca. O01acTh onpeneneHus U 00JacTh 3HAYCHUH
¢ynkuuu. Crioco0sl 3amanus Gpynkmun. 'paduk pynkmnum. [loctpoenue rpadukoB GpyHKIMA ¢
noMolIIkI0 TpeoOpa3oBanuil puryp. Hynu ¢pysnkuuu. [IpoMexyTKu 3HaKOIOCTOSIHCTBA (DYHKIIMH.
[TpomexyTkH BO3pacTaHHsI U IPOMEXKYTKH yObIBaHUS (PYHKLIUH.

Jluneitnas pyHkuus, oOpaTHas MPOMOPLUOHATIBHOCTD, KBaipaTHuHasl QyHKIUS, QYHKIUS

y =+/x , UX cBo#icTBa U TPadUKH.
YucJi0BbIE MOCJIE10BATEIbHOCTH

ITonsaTue yncnoBoii nocnenoBareabHOCTH. KoHeuHble 1 6ECKOHEUHbBIE TOCIIE0BATENBbHO-
cti. CrocoObl 3a/laHusl IOCIEI0BATENbHOCTH. ApudMmeTnyeckas U reoMeTpuyeckasl mporpec-
cun. CBoiicTBa WICHOB apu(METUUECKOW M T€OMETPUUYECKOU mporpeccuii. @opMysbl 00IIEro
yieHa apu(pMeTHUECKON U TeoMeTpudeckoi nporpeccuil. @opMyJsibl CyMMBI 1 —TIEPBBIX YJIEHOB
apu@meTnyeckoil 1 reomerpuueckoi nporpeccuil. Cymma G€CKOHEUHOUM reoMeTpuyecKoi mpo-
rpeccun, y kotopoii |q| < 1. IlpeacraBieHne 6ECKOHEUHOM MEPUOANIECKON JTECITUIHON JIPpOOH
B BUJIe OOBIKHOBEHHOH JIpOOH.

+ DJIeMEeHTbI NPUKJIATHON MATEMATHKHA

Matremarnueckoe MoaenupoBanue. [IporieHTHBIE pacuéTsl. DopMylia CIIOKHBIX MPO-
1eHToB. [lpuOmmkéHHbIe BhIUMCICHHS. AOCOMIOTHAS M OTHOCUTENbHAS MOTPEIIHOCTH.
OcHoBHbBIE TIpaBHJIa KOMOMHATOPHKU. YacToTa W BEPOATHOCTH CIyYalHOTO COOBITHS.
Krnaccudeckoe onpenenenue BeposiTHOcTU. HadanbHble cBeneHHs o ctaTuctuke. [Ipen-
CTaBJICHUE JAHHBIX B BUJE TAOJHII, KPYTOBBIX U CTONOUYATHIX Auarpamm, rpadukos. Cra-
THCTUYECCKHE XapaKTEPUCTHKH COBOKYITHOCTH JIAHHBIX: CpEJHEE 3HAaYCHUE, MOJa, pas-
Max, MeIWaHa BBIOOPKH.

¢ AJaredpa B HCTOPUYCCKOM PA3BUTHH.




3aposxaeHue anredpbl, KHUTa 0 BOCCTAHOBJICHUH U MPOTUBOIIOCTaBlIeHNH MyxaMmMesa
anb-Xopesmu. Mctopus ¢popMupoBaHUS MaTeMaTHIECKOTO s3bIKa. Kak 3apoawiach uaest
KoopauHaT. OTKpBITHE UPPALMOHAIBLHOCTU. M3 MCTOpUU BOZHUKHOBEHHS (POpMYI AJis
penieHust ypaBHeHui 3-i u 4-i cteneHedt. Mcropus pasButus nousatus ¢yHknun. Kak
3apoauiach Teopust BeposTtHocTer. UYucma Pubonawuu. 3amauya JI.ITuzanckoro (dubo-
Ha44u) O KPOJIHUKAX.

JI.® Maruaunkwii. [1.JI.YeOwmen. H.M.JloGaueBckuii. B.S.bynskosckuii. A.H.Ko:-
MoropoB. @.Buer. II.depma. P.Jlekapt. H.Tapranss. [[.Kapnano. H.A6enb. b.ITackans.
Jl.IInzanckuii. K.I'aycc.

Konauuecmeo konmpoavHvix paoom:
7 xnacc-8 8 kiacc-7 9 knacc- 6

COJAEPKAHUE KYPCA TEOMETPUH 7-9 KVIACCOB

+ IIpocreifimue reoMerpuyeckue (pUrypnl

Tqua, npsmasd. OTpCSOK, Jy4. Vroa. Buapl YTJIOB. CMeEXHBIC U BCPTUKAJIbHBIC YTJIbI.
EI/ICCGKTpHCEI yria.

I[Tepecekatommuecs u napauienbHele npsamsle. [lepnenaukynspusle npsmsie. [puznaku
napajiellbHoCTH  npsAMbIX. CBOMCTBAa mapaieNbHbIX — NpsAMbIX. [lepneHaukynsp u
HaKJIOHHAsl K MPsIMOH.

7

% MHOroyrojbHUKH.

TpeyronsHuku. Buasl TpeyroisHUKOB. Meaunana, OMcceKTpuca, BHICOTa, CPEAHSIS JIH-
Hus TpeyrojapHuka. [Ipu3Haku paBeHCTBa TpeyrojibHUKOB. CBOMCTBA M IPU3HAKU PaBHO-
OellpeHHBIX TPeyroJbHUKOB. CepeanHHbIN NeprneHauKysap orpe3ka. CyMMa yrioB Tpe-
yroibHUKa. BHemHue yrisl TpeyronbHuka. HepaBeHcTBO TpeyroapHuka. COOTHOIIEHUS
MEX/1y CTOPOHAMU U yIilaMu TpeyrosibHuKa. Teopema [Iudaropa.

[Tono6usie TpeyronbHukH. [Ipu3Haku nogobust TpeyronbHUKOB. Touku nepeceye-
HUS MeJIaH, OUCCEKTPUC, BBICOT, TPEYTOJIbHUKA, CEPEIMHHBIX MEPIEHIUKYISPOB CTOPOH
TpeyroiapHuka. CBOMCTBO OMCceKkTpuchl TpeyroiabHuKka. Teopema Paneca. Merpuueckue
COOTHOILIEHUS B MPSIMOYTOJIBHOM TpeyroyibHuke. CHHYC, KOCUHYC, TAHI'€HC, KOTAHIE€HC
OCTPOrO YIJIa MPSMOYTOJBHOTO TpeyrojabHuKa U yrioB oT 0 go 180°. ®opmyisl, cBsI3bI-
BalOIllM€ CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC OJHOT0 M TOro ke yria. Pemenue Tpe-
YTOJIBHUKOB. TeopeMa CUHYCOB U TeOpeMa KOCHHYCOB.

YerbipéxyronpHuku. IlapamnenorpamMM.  CBoiicTBa M TpU3HAKK TapalIeNo-
rpammMa.. [IpsmoyronasHUK, poM0, KBaJpat, UX CBOMCTBA U Npu3Haku. Tpanenus. CpenHss
JIMHUA Tpanenuuu 1 €€ CBOMCTBA.

MHoroyroapHukd. Beinmykiple MHOroyroiabHUKUA. CyMMa YIJIOB BBITYKJIOTO MHO-
royrosbHuKa. [IpaBunbHbIE MHOTOYTOJIBHUKH.



< OKpPY:KHOCTBL M KpVr. 'eomeTpryeckne nocTrpoeHus

OKpy’KHOCTb U KpYT. DJIEMEHTHI OKPYKHOCTH U Kpyra. LleHTpanbHble U BIIMCaHHBIE YIJIbL.
KacarenbHast K OKpY’KHOCTH M €€ cBoiicTBa. B3anMHOe pacnosioxkeHue npsiMOd U OKPY>KHOCTH.
OnucHHAs U BIIUCAHHASI OKPY>KHOCTU TPEYroJjibHUKA. BrycaHHble U ONHMCAHHBIE YETHIPEXYTOIb-
HUKH, X CBOMCTBA U MPU3HAKU. BricaHHbIE U ONMCAHHBIE MHOT'OYT'OJIbHUKH.

I'eomerpuueckoe mecto Touek (I'MT). CepenuHHBIN MEPIICHAUKYIISAP OTpPe3Ka U OMCCEK-
Tpuca yria kak ['MT.

I'eomeTprueckue nocTpoeHus: HUPKYJIEM U TMHENKOW. OCHOBHBIE 3314l HA IOCTPOCHUE:
IIOCTPOCHHUE yTJla, PABHOTO JAHHOMY, IIOCTPOCHHUE CEPEAMHHOIO NEPIECHIUKYJIApA JAHHOTO OT-
pe3Ka, MOCTPOCHUE MPSAMOM, MPOXOAAIIEH Yepe3 NaHHYI0 TOYKY M IEPIEHAMKYJIIPHONU JaHHOU
PSMOIi, MOCTpOEeHUE OMCCEKTPUCHI AaHHOTO yriia. [TocTpoeHue TpeyroiabHUKa MO 3a/1aHHBIM 3J1e-
meHTaMm. Meton 'MT B 3amadax Ha MOCTPOEHHUE.

X8 HN3MepeHue reoMeTpMYeCKUX BeJIUYMH

I[J'II/IHa OTpPEC3Ka. Paccrosnue MCXKAY ABYMs TOYKaMHU. PaccrosiHue oT TOUKU 10 HpHMOﬁ. Paccros-
HHUC MCXKAY ITapaJUICJIbHBIMU ITPAMBIMHU.

[IepuMeTp MHOTOYTOJIBHUKA.
JlnvHa OKpyKHOCTH. [[IMHA 1yT'¥ OKPYKHOCTH.
I'panycnas mepa yriia. BennurnHa BHMCaHHOTO yIUia.

IlonsaTue moiagu MHOI'OYT'OJIbHHKA. PaBHOBeIHKHE CI)I/Il"ypBI. Haxoxxnenue miomiaau
KBaapara, NpsAMOYTOJIbHUKA, ITapaJuIeiiorpaMMa, TpCyroJlbHHKa, TpalCuuu.

IlonsaTue momanu Kpyra. [Inomane CCKTOpa. OrnHomeHne ILIOIIa e l'IOI[O6H]E>IX q)Hpr

X8 JlekapToBbl KOOPJAMHATHI HA MJIOCKOCTH

dopMyna paccTOSTHUSA MEKAY 1BYyMs ToUKaMU. KoopaMHATHI cepelnHbI OTpe3Ka. Y paBHe-
Hue QUrypsl. YpaBHEHUE OKPY>KHOCTH U MPSAMON. YTI0BON KOAPUIIUEHT NPAMOA.

¢ BekTophbI

ITonsarue Bekropa. Monyns (1yinHa) BekTopa. PaBHble BekTopbl. KosmHeapHble BEKTOPHI.
Koopannatsl BekTopa. CiioKeHUe U BBIYMTaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha yucio. Cka-
JSIpHOE MPOMU3BEIeHHE BEKTOPOB. KocuHyc yriia Mexay JByMsl BEKTOPAMH.

X8 I'eoMmeTpuuecKne Mpeodpa3oBaHusl

[TonsaTtue o npeoOpazoBanuu purypsl. JBuxenne Gurypsl.. Buast nBuxenus Gurypsl: na-
paJuIebHBIN epeHoc, oceBasi CUMMETpus, ToBopoT. PaBubie purypsl. 'omoterus. [lonobue pu-

Typ.

% DJeMeHThI JOTUKH




Onpenenenne. AkcoM U TeopeMbl. JlokazaTenbcTBo. [JJoka3zarenbcTBO OT MPOTUBHOTO. Teopema,
obpatHas naHHOW. HeoOXxommmoe M AOCTaTOYHOE YyCIIOBHE. YTOTpEOJICHHE JIOTMUYECKHX CBS-
30KeCaU..., MO..., Mo20d U MOJIbKO mMo2od.

<> I'eoMeTpusi B HCTOPHYECKOM PA3BUTHH.

N3 ncropun reomerpun, «Hauvana» Esknupa. Mcropus nsroro nocryinara EBkinunga. Tpurono-
MeTpUs — HayKa 00 M3MEpeHHH TPeyroyibHUKOB. [locTpoeHre MpaBUIBLHBIX MHOTOYTOJIBHUKOB.
Kak 3apoaunace unes koopaunar.H.U.Jlob6auesckuii. JI.Dinep. ®anec. [Tudarop.

Koauuecmeo konmpoasnwix paoom

7 xnacc-6 & ximacc-7 9 xiacc-6

OcHOBHBIE TEXHOJOTNH

C nenbto obecriedeHust 3p(HEeKTUBHOCTH U Pe3yJIbTATUBHOCTH y4eOHOTro Mpolecca UCIoib3y-
I0TCS Pa3JINYHbIE TEXHOJIIOTUU O0YUYEHHUS.

I'maBHOI 3a1a4ell NCIIOJIB30BAHNS HOBBIX TEXHOJIOTHH SIBIISIETCS PACIIMPEHUE NHTEIUIEKTYallb-
HBIX BO3MOKHOCTEH yenoBeka. Bee uemonp3yemple TEXHOJIOTHH HaIlPaBJIeHbI Ha COXpaHeHue (u-
3UYECKOT0, ICUXUYECKOI0 U HPAaBCTBEHHOT'O 3J0POBbS KaX/I0I0 YUECHUKA.

Ha ypoxax HCIIOJIB3yIOTCS 3IIEMEHTHI CIEAYIOIUX TEXHOIOTUM:

IIpodaemHoe o0y4yeHue

Co3nanue B y4eOHOH 1eATeIbHOCTH NMPOOJIEMHBIX CUTYallMil U OpraHu3als aKTUBHOM camo-
CTOSATEIILHON JACATCIBbHOCTH YYAIINXCH 10 UX PA3pPCIICHUIO, B PE3YJIbTATC YCTO NPOUCXOANUT TBOP-
4YecKoe OBJIaJIeHHE 3HAHUSAMHU, YMEHHUSIMHU, HaBBIKAMH, Pa3BUBAIOTCS MBICIUTENbHBIE CIIOCOOHO-
CTH.

NupuBuayanbHo-pa3BuBaoiieeodydeHmne

3HAKOMCTBO C HOBEIMH METOJaMHU MBICTTUTEIIFHOM ACATCIIBHOCTHU ITPU PCIICHHUU TBOPUYCCKUX 3a-
I[aHPIfI C 9epTCiKaMH, TCXHOJIOTMICCKUMU KapTaMU B UHAUBUAYAJIIbHOM ITOPAIAKE

Pa3znoypoBHeBoe o0yueHue

vy YUUTEIIA MMOABIIACTCS BO3SMOKHOCTD ITOMOT'aTh cna60My, YACIATE BHUMAaHUE CUJIIBHOMY, pc€a-
JIM3YCTCA KCJIAHUC CUJIBHBIX YUaIlllUXCA 6BICTpee u FJ'IY6)KC IMPpOABUIATHCA B O6pa30BaHI/II/I. Cuib-
HBIC yYalllueCsa YTBEPKIAOTCA B CBOUX CHOCO6HOCT$IX, cia0ble MMOJIy4arOT BO3MOXHOCTE HCIIbI-
ThIBAaTh y‘Ie6HBIfI ycCrex, IOBBIIIACTCA YPOBCHBb MOTHBAIIUHU YUuCHUA.

TexHOoJI0rusINmpoeKTHOr000y4eHus!

VYuurens opranusyeT yueOHO-1103HaBaTENbHYIO0, HCCIIE0BATENbCKYI0, TBOPUYECKYIO UITU UTPOBYIO
JESTENIbHOCTh 00YYaOIIUXCsl, KOTOPBIE OBJIA/IEBalOT HABBIKAMH CAMOCTOSTENILHOTO MOKCKa, 00-
paboOTKH 1 aHATIM3a HY>KHON HMH(POpMAIUU IS PEIICHUs KaKoH-I00 MpoOaeMbl, 3SHAUUMOMN IS
YYaCTHUKOB ITPOEKTA.



PaGota ¢ nucnonp30BaHueM TON TEXHOJOTHH J1a€T BO3MOKHOCTh pa3BUBaTh MHAWBHIyalIbHbIE
TBOPYECKHE CIIOCOOHOCTH yJamuxcsi, 00jiee 0CO3HAHHO MOIXOUTh K MPOPECCHOHATHPHOMY H CO-
UATBHOMY CaMOOIIPEIEICHUIO.

TexHo10rusi MCNOJIL30BAHUS B 00YUYeHUH UTPOBBIX METO0B: POJIEeBbIX, 1€JI0OBBIX H JPYTHUX
BH/IOB 00YYAKOIIUX UTP

Pacmmpenune kpyrosopa, pa3BUTHE IO3HABaTEILHOW AEATENBHOCTH, (POPMUPOBAHHUE OINpE/ie-
JIEHHBIX YMEHUH U HaBBIKOB, HEOOXOAMMBIX B IIPAKTUUECKOM A€ATEIbHOCTH, Pa3BUTHE 001Iey4e0-
HBIX YMEHUN ¥ HAaBBIKOB.

TecTOBBIETEXHOJIOTUH

OHGHKa YPOBHA O6y‘IeHHOCTI/I 10 KOHerTHOﬁ TEME, IO3BOJIAIOIIAasd p€ajlbHO OLUCHUTH I'OTOB-
HOCTb O6yanOHlHXCH K UTOI'OBOMY KOHTPOJIO, YCTAHOBJICHUEC KOJIMYCCTBCHHBIX U KAYCCTBCHHBIX
HHAUBUYAJIbHBIX paSHHqHﬁ.

OOyuenne B COTPYAHHYECTBE (koMaHHAa, rpynmnoBast padora)

CoTpyTHUYECTBO TPAKTYETCS KaK MJes COBMECTHOM Pa3BUBAIOIICH NEATEIbHOCTH B3POCIBIX U
neteil. CyTh HHAMBUAYAIBHOTO MTOAX0/Ia B TOM, YTOOBI UJITH HE OT y4eOHOIO MPEeAMETa, a OT pe-
OeHKa K MpeAMETYy, UJITH OT T€X BO3MOXKHOCTEH, KOTOPBIMU pacrojaraeT peOeHOK, IPUMEHSITh
MICUXOJIOT0-TIeIarOTHYECKUE AUATHOCTUKH IMYHOCTU.OOyYaromuecs U y4uTellb 3aHUMAIOTCSI COB-
MECTHOM JesITeIbHOCTHI0. D(P(PEKTUBHOCT METOAA HE TOJIBKO B aKaJJEMHUECKUX yCIIeXax o0yyda-
IOLUXCS, HO U B UX UHTEJUIEKTYaJIbHOM M HPAaBCTBEHHOM Pa3BUTHUHU.

I/IH(l)OpMallI/IOHHO-KOMMyHI/IKaHI/IOHHBIe TEXHOJOI'IHA

HcnonszoBanue [1K B yuebroM mportecce. Co3manue pedeparo, Claid1oB, MPE3SHTAIUHN U JIp.
[Touck HyxHOM nHpopmanu B MHTepHeT. [IpuMeHeHre NOIyUYeHHbIX 3HaHUN B NMPaKTUYECKON
JIESATEIbHOCTH.
3n0poBbe cOeperame TEXHOJIOTHA

Hcnonp30BaHne NaHHBIX TEXHOJIOTUH MO3BOJISIIOT PABHOMEPHO BO BPEMsI ypOKa PacIpeleIsTh
pa3IUYHbIE BUJIbI 3a/IaHUH, Yepe0oBaTh MBICIUTENbHYIO AESITEIbHOCTh C (PU3MUHYTKAMHU, OIpe-
JIeNIATh BpeMsl MT0/1a4M CJI0KHOTO y4eOHOro MaTepualia, BBIIEIATh BpeMs Ha NMPOBEICHUE CaMo-
CTOSATEIBHBIX padoT, HOpMaTUBHO NMpUMEHTh TCO.

Ocnoenvie munul y'-le6Hblx 3anamui:

® YPOK M3Y4YEHHs HOBOTO Y4eOHOTO MaTepHuaa;
®  YPOK 3aKpEIUICHUS U TIPUMEHEHUS 3HAHUN;
® ypok 0000IIa0IIero NOBTOPEHHSI U CUCTEMATH3AINH 3HAHMUIA,
® yYPOK KOHTPOJISI 3HAHWUW U YMEHUH.
OCHOBHBIM THUIIOM ypOKa SIBJISIETCSI KOMOMHUPOBAHHBIH.

Dopmbl opzanuzayuu y4eoH020 npoyecca:
MHAUBHUAyalbHbIE, TPYNIIOBbIE, MHIUBUYaJIbHO-TPYIIIOBBIE, (PPOHTAIILHBIE.
Ha ypokax ncnomnb3yrorcs Takue popMbl 3aHATHN Kak:

® TIPAKTUYECKUEC 3aHATHS;
® TPEHUHT;
® KOHCYJbTalLUs;


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

CucTtema ypoKOB yCIIOBHA, HO BCE JK€ BBIJEISIOTCS CIEAYIOIINE BUIBI:

Ypok-nexyua. Ilpennonararorcsi COBMECTHBIE YCUIINS YUUTENS U YUEHUKOB JUIs pEILIEHUs 001en
npo0aeMHOI no3HaBaTeNnbHOM 3aaun. Ha TakoMm ypoke Mcnosib3yeTcst AEMOHCTPALMOHHBIA Ma-
TepUal Ha KOMIIbIOTEpE, Pa3pabOTaHHBIM yduTeleM WM YYEHHKAMHU, MyJIbTUMEAUNHBIE IPO-
JYKTBI.

Ypok-npakmuxym. Ha ypoke yyamuecs: paboTaroT Ha/l pa3IMYHBIMU 33/IaHUSMU B 3aBUCIMOCTH
OT CBOEW MOAroTOBIEHHOCTU. Buabl paboT MOTyT OBITH CAMBIMU Pa3HBIMU: MHUCbMEHHBIE HCCIIe-
JIOBaHUsA, PELICHUE PA3JIMYHBIX 33/1a4, MPAKTUYECKOE MPUMEHEHHUE PAa3IMYHbIX METOAOB pellle-
HuA 3a1a4. KoMnproTep Ha TakuX ypoKax MCHOJIb3YETCs KaK 3JIEKTPOHHBIN KAJIBKYJIATOP, TPEHA-
JKep YCTHOTO cueTa, BUpTyalbHas 1ab0opaTOpHsi, MICTOYHUK CIIPAaBOYHON HHPOPMALIUH.

Ypox-ucczzedoeanue.Ha YpOKEydaluuecsa peuaroT HpO6J’ICMHy}0 3aavy UCCICA0BATCIIbLCKOI'O Xa-
paKTepa aHAJIUTHYICCKUM MCTOJOM H C IIOMOIIBIO KOMIIBXOTCpA .

Komounuposannslil ypox npernonaraeT BbIIOJIHEHNE padoT U 3aJaHUil pa3HOTO BUAA.

Ypok pewienusa 3a0au. BpipabaTbiBaloTcs y y4yaluxcs YMEHHUs M HaBBIKM pELICHMs 3a/1ad Ha
YpOBHE 00s3aTEIILHON ¥ BO3MOXKHOU MOATOTOBKE. JIF000# ydammuiicss MOKET UCITOJIb30BaTh KOM-
IBIOTEPHYIO0 HH(POPMALIMOHHYIO 06a3y 10 METO/1aM pelIeHUs pa3IMyHbIX 3a1adu.

Ypok-mecm.TectupoBanue MpOBOAUTCS C IENbIO JAMATHOCTUKU TPOOETIOB 3HAHHWM, KOHTPOJIA
YPOBHS OOYYEHHOCTH yUaIIUXCsl, TPEHUPOBKH TEXHUKE TECTUPOBAHUA. TECThI MPEJIaraloTcs Kak
B MI€YaTHOM TaK UM B KOMIIBIOTEPHOM BapuaHTe. [IprueM B KOMIBIOTEPHOM BapUaHTE BCETAa C
OTpaHUYEHUEM BPEMEHHU.

Ypok-3auem. Y cTHbII onpocC yyamuxcs 10 3apaHee COCTABJIEHHBIM BOIPOCaM, a TAKXKe pelleHne
3a/1a4 pa3HOT0 YPOBHS 110 U3YUYEHHOM TeME.

Ypok-camocmoamenvnaa paboma. Ilpennaratorcs pasHble BHJIBI CaMOCTOSITENIBHBIX pa-
00T: NIByXypOBHEBasi — ypOBEHb 00513aT€IbHON MOATOTOBKH - «3», YPOBEHb BO3MOKHOM MOATO-
TOBKH - «4» 1 «5»; OOJIBIION CIIMCOK 33aHU PAa3HOTO YPOBHS, U3 KOTOPOro y4alluiics peraer
UX 10 CBOEMY BBIOODY. Ypok-konmponvnasa padoma. ITpoBoguTCs Ha IByX YPOBHSX:

YPOBCHb 00s13aTeNbHOM NOATOTOBKH - «3)), YPOBCHb BO3MOXKHOM MOATOTOBKH - «4» 1 «5».






HpI/IMepHOC TEMATUHYECCKOC NIJIAHUPOBAaHUE. MaTtemaTuHKa. 5 KJjacc

5 gacoB B Henemro, Bcero 170 yacos;

= [
S -3 < Conep:kanue y4e0HOT0 XapakTepuCcTHKA OCHOBHBIX BU/0B JeSITEJIbHOCTH YYEHUKA
E g g MarepuaJjia (Ha ypoBHe yUeOHBIX JeilcTBUII)
I'nasa 1 20
HartypaabHble yncia
1 Psin HaTypanbHbIX yncen 2 Onucvieams CBOWCTBA HATYPAJIIbHOTO psijia. YUTaTh 1 3anuchiBaTh HATypajbHbIEC YHCIIA, CPAaBHU-
BaTh U YNOPSI0YUBATD UX.
2 [udper. decatuanas 3a- 3 yropaa
LVCH HATYPATEHBIX THCEI Pacnosnasams Ha yepTexax, puCyHKax, B OKPYKalolIeM MUPE OTPE30K, MPSAMYIO, JIyd, IIOC-
KocTh. [IpuBOANTE IpUMEpBI MOJIETICH 3TUX QUTYP.
Ortpesox 4 H3mepams nnunbl oTpe3koB. CTPOUTH OTPE3KH 3aJaHHON NIuHBI. Pemates 3a1aun Ha HaX0XK/Ie-
4 TTI0CKOCTE HUE JJIUH OTPEe3KOB. Beipaxarh OAHHU eTUHUIIBI AJIMH Yyepe3 Apyrue. [[puBoauts npumepsl npu-
Tpsivass. JTyu OOpOB CO IIKAJIAMH.
Cmpoumb Ha KOOPAUHATHOM JIy4€ TOUKY C 3a/IaHHOW KOOPAMHATOM, ONPENENSITh KOOPIAUHATY
5 Ikana. 3 TOUKH
KoopaunatHelit 1y
6 CpaBHEHHE HATypaIbHBIX 3
qucen
IToBTOpEHME U CUCTEMATH- 1
3anusi y4eOHOTO MaTepu-
ana
KoHTtponbHas 1

pabota Ne 1




TI'naea 2

CroxxeHue U BbIYHTAHHE 33
HATYPAJIbHBIX YHCeJI
7 CrnoxeHne HaTypalbHbIX 4 Dopmynuposams CBOUCTBA CIOKECHUS U BBIYMTAHUS HATYpPaJIbHBIX YUCEI, 3alUChIBATH 3TU CBOM-
guces. CBOHCTBA CIIOXKe- cTBa B Bue (hopmyIr. [IpMBOANTE MPUMEpPHI YUCIIOBBIX M OYKBEHHBIX BhIpaxkeHuH, popmyi. Co-
HUSI CTaBIISITh YUCIIOBBIE U OYKBEHHBIEC BHIPAKEHUS 110 YCIOBHUIO
8 BhIuHTaHHE HATYPATHHBIX 5 | 3a7auu. Pemats ypaBHEHHs Ha OCHOBAaHUH 3aBUCHMOCTEH MEKTy KOMIIOHEHTaMU neﬁSTBHfI cIo-
Qe KCHHUS ¥ BBIYMTAHU. PemaTh TEKCTOBBIE 3a/1a4H C TIOMOIIBIO COCTABIICHUS yPAaBHEHH.
Pacnosnasams Ha 4epTexax U pUCyHKax YIJbl, MHOTOYTOJIbHUKH, B YACTHOCTH TPEYTOJIbHUKH,
9 | Yucnosble u OyKBEHHBIE 3 | mpsamoyronbHUKY. Pacro3HaBaTh B OKPY:KarOMeM MUPE MOJIEIN STHX (QHIYP.
BhIpKEHUSA. DOPMYyIIBI C noMouip10 TpaHCHOPTUPA U3MEPATH I'PALyCHBbIE MEPHI YIJIOB, CTPOUTH YIJIbI 33JJaHHOM Ipajyc-
KouTtponbras paGora Ne 2 1 | HOM Mepbl, CTPOMTH OHCCEKTPHUCY JAHHOTO yriia. Knaccupuuuposars yribl. KJIB,CCI/I(l)IEIII/IPOBB,TL
TPEYTOJIBHUKH 10 KOJIMYECTBY PaBHBIX CTOPOH M 1O BHJAM UX yriioB. ONUCHIBaThH CBOMCTBA M-
10 | YpaBuenue 3 MOYT'OJIbHUKA.
11 | Vron O6o3HaueHHe YrIOB 2 | Haxooums ¢ noMo1pio GopMyI1 IEPUMETPBI IPIMOYTOJIbHUKA U KBapara. Pemats 3agaun Ha
HaXOXJCHHE IEPUMETPOB MPSIMOYTOJIbHHUKA U KBaIpaTa, TPalyCHON MEpHI YIJIOB.
12 | Bunwi yriios. Msmepenne 5 | Cmpoums noruteckyro uenouky paccysik/aeHuil, CONOCTABIATS OTyYeHHbI PE3YILTAT ¢ YCIO-
yTJoB BHEM 3aJIaUH.
13 | MuoroyromnbHuKH. PaB- 2 | Pacnosnasams urypsl, HIMEIOIINE OCb CHMMETPHH
HbIE QUTYPBI
14 | TpeyroJpHUK U €r0 BU/BI 3
15 | [IpsIMOYyTONBHHUK. 3
Ocb cuMMeTprH(UTYPEI
IToBTOpEHME U cCUCTEMATH- 1
3anus yueOHOTo MaTepH-
ana
Kontponbraspadora Ne 3 1
I'nasa 3
YMHOKeHHE U JieJIeHne 37

HATypaJbHBIX YHCEJ




16 | Ymuoxenue. [lepemecru- 4 Dopmynuposams CBOINCTBA YMHOKEHHUS U I€JICHUS HaTyPAJIbHBIX YHCE, 3aIIMChIBATh 3TU CBOU-
TEJIbHOE CBOHCTBO YMHOKe- cTBa B Buje hopmyn. Pemars ypaBHEeHHS HA OCHOBAaHUH 3aBHCUMOCTEI MEX/ly KOMIOHEHTaMHU
HUS apuMETUYECKHUX JCHCTBUM.
17 | CouerarensHoe U pacmpeie- 3 Haxooums ocTaTok npu AelieHUH HaTypalibHbIX uncell. [1o 3a7aHHOMY OCHOBaHUIO U MTOKAa3a-
JIMTENBHOE CBOMCTBA YMHO- TEJI0 CTENEHU HaXOIUTh 3HAUEHHUE CTEIIEHU YUCIIA.
KEHHS HaxoauTh momaay npssMoyrojJbHUKa U KBaJpara ¢ moMomsio Gpopmyn. BeipaxkaTs ogHU enu-
18 | Menenue 7 HULBl TUIOUIAJN Yepe3 Apyrue. §
Pacnoznasams na yeprexax U pucyHKax MpsIMOYTOJIbHBIN Napajlienenunes, nupamuay. Pacmo-
19 | Henenue ¢ ocratkom 3 3HaBaTh B OKPY’KAIOIIEM MUPE MOJIeH 3TuX (uryp. M3o0paxkars pa3BEPTKU MPSIMOYTOJIBHOTO
20 CTeleHp Yuciia 2 mapajjiejacnuicaa 1 nipaMubl.
Haxooums 00BbEMBI IPSIMOYTOJILHOTO Tapajuiesienunena u Kyoda ¢ momouisto Gpopmyi. Beipa-
KontponbHaspadora Ne 4 1 | skate oxnu exuHALBl 06BEMA Yepes APyTHE.
21 | Inomams. ITnomans mpsivo- 4 Pewams koMOMHATOPHBIE 33724 C IOMOIIBIO ITepedopa BapHAHTOB
YTroJIbHHUKa
22 IIpsimoyronbHBIHM Mapasiene- 3
nunen. [Tupamuna
23 O0BEM TIPSIMOYTOITFHOTO TIa- 4
paienenuneaa
24 KombunaTopHsIe 3a1a9n 3
[ToBTOpEHME U CHCTEMAaTH3a- 2
st yqe6H0r0 MaTtepualia
KonTposbhaspabora Ne 5 1
I'naea 4
18
OO0bIKHOBEHHBbIE IPOOH
25 | IlonsaTHE OOBIKHOBEHHOM 5 Pacnosnaséams 0OBIKHOBEHHYIO ApOOb, TPABUIIbHBIE U HEMPABHIbHBIE TPOOH, CMEIIAaHHbBIE
Jpoou qHCa.
26 | [IpaBuiibHBIE U HEIPABIIIL- 3 Uwurath U 3aMUCHIBATH OOBIKHOBEHHBIC APOOU, cCMelIanHbIe ynciia. CpaBHUBATh OOBIKHOBEHHBIE
Hble pobu. CpaBHEHHE APO- IpoOu ¢ paBHBIMH 3HaMeHaTensIMu. CKIIaIpIBaTh U BBIYUTATh OOBIKHOBEHHBIE APOOH C paBHBIMU
Oei 3HaMmeHaresiMu. [IpeoOpa3oBbIBaTh HEMPABUILHYIO APOOb B CMEIIAHHOE YHCII0, CMEIIaHHOE
YHUCJIO B HETIPABWIbH b. YMeTb 3aIUCHIBaTh bTaT HUS IBYX HAT BHBIX UH-
27 | Crosente u BorapTae 5 CJIO B HEMPABUJIbHYIO IpO0Ob. Y METh 3alUChIBaTh PE3yJIbTaT Jeiie JIByX HaTypal

Jpo0eii ¢ OTMHAKOBBIMU 3Ha-
MEHATEISIMU

cell B BUJIe OOBIKHOBEHHOH Jpo0u




28 Hpobu u nenenvie HATypalb- 1
HBIX YHCET
29 CwMenranHbIe YuciIa 5
TloBTOpEHME U cucTEeMaTHU3a- 1
1usl y4eOHOTO MaTepuana
Konrtponbraspabora Ne 6 1
I'naea 5 48
JecaTnuHbIe ApOOH
30 ITpencrasnenue o necATUd- 4 Pacnosnasame, 4utaTh U 3aNIUCHIBATh ACCATUYHBIC ApoOU. Ha3pIiBaTh pa3psbl 1eCATUYHBIX 3HA-
HBIX JIPOOSIX KOB B 3aIHCH AECATUYHBIX JIpoOeii. CpaBHUBATH necsITHYHBIE Ipoou. OKPYTIsATh NECITUIHBIE
31 CpaBHeHHEIECATHHBIX PO- 3 IpoOu U HATYpaJIbHbIE YKCIa. BEIMOTHATE NPUKUIKY
Geit PE3yJIbTaTOB BBIYUCIICHUN. BBIMOTHITH apudMeTHIeCKre IeHCTBUS HAJl ACCITHIYHBIMH JIPO-
OsaMU.
32 Oxkpyrnenue yucen. [pu- 3
KHIKH Haxooums cpennee apudMeTnueckoe HeCKOIbKUX yuce. [I[puBouTh mpuMephbl CpeIHUX 3HAUe-
HUUW BETUYWHBI. Pa3bsiCHATBH, UTO TaKOE «OJIMH MPOLEHT». [IpencTaBnaTs MpoLeHTHI B BUJIE Ji€-
33 Croxxenue 1 BBIYUTAHHE JIe- 6 CATUYHBIX IpOo0el U AeCITHYHbBIE APOOH B BUJIE TPOLIEHTOB. HaxoauTh MpoOIEHT OT Yucia u
CATHUHBIX 1IpO0eii YHCIIO 0 €r0 MPOLEHTaM
KonTtponsHaspabora Ne 7 1
34 VMHOXKEHUEIECITUIHBIX 7
Ipo0eit
35 JenennenecaTMIHBIX APO- 9
Oeit
KonrtponbHas padora Ne 8 1
36 Cpennee apudMeTHIecKoe. 3
CpenHee 3HaYCHUE BEJH-
YUHBI
37 IIponenTsl. Haxoxnenue 4
MPOIICHTOB OT YKCIIA
38 HaxoxneHne uncia 1o ero 4

nmpoucHTam




TloBTOpEHME U cucTEeMaTHU3a- 2
IHsT y9eOHOTO MaTepHaa
KonTponbhaspabora Ne 9 1
IloBTOpEHUE
H CHCTeMAaTH3alus 14
y4eOHOro marepuaJja
YpaxHeHus 18
JUISl IOBTOPEHUSI Kypca
5 kJacca
KonTponpraspadora Ne 10 1




IIpumepHoe TeMaTHUYeCcKOe IJIAaHMPoOBaHue. MaTtemaTuka. 6 Kiacc

5 gacoB B Heaelo, Bcero 170 gacos.

=
=
S 2 Conep:xanue y4eOHOro Ma- XapakTepuCTHKA OCHOBHBIX BUJOB /1eITEJIbHOCTH YY€eHUKA
E =4 Tepuaja (Ha ypoBHe yUeOHBIX JeilcTBUIA)
]
=
I'nasa 1 17
JeJnMoCcTh HATYPAJIBbHBIX YHCEJ
1 Jlenutenuu KpaTHbIS 2 Dopmynuposams ONPECICHUS IOHITHIA: IEIUTENb, KPaTHOE, TPOCTOE YHCIIO, COCTABHOE
YHUCII0, OOMIUN JCIUTENb, HAUOOIbIINN OOIINI JEIUTENIb, B3aUMHO IPOCTHIC YUCIIa, 00I1Iee
2 [Ipusnaku aenmumoctu Ha 10, 3 » OOIIIHH 1 ° T 1 > p » OO
Ha 5 1 HA 2 KpaTHOE, HauMeHbIIee o0Iee KpaTHOE M MPU3HAKU JETMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
Onucwvieams TpaBuiIa HAXOKACHHS HanOobiero oomero aenurens (HOJ), HaumeHbImero
3 [pusHaku jeaumMocTu Ha 9 3 obmiero kpatHoro (HOK) HeckonbKux uucen, pa3iokKeHus HaTypalbHOTO YHCIIa Ha MIPOCTHIE
nHa3 MHOKUTEIIN
4 IIpocTeie 1 cocTaBHBIE 2
qucia
5 HauGonpmmitoommuii nemu- 3
TeJlb
6 HaunmensieeoOriee kpat- 3
HOE
Kontponbraspadora Ne 1 1
I'nasa 2
38
OO0ObIKHOBEHHBIE IPOOH
7 OcHOBHOE CBOMCTBO P00 2 Dopmynruposams ONPENEICHUS TOHATHI: HECOKpaTUMas ApoOk, OOITHI 3HAMEHATEIb IBYX
8 CoxpameruepoGeii 3 npobeii, B3anMHO oOpaTHble yncna. [[puMeHsITh OCHOBHOE CBOWMCTBO APOOU /ISl COKPAIIICHHS




Homep
naparpaga

Coaepixanue yueOHOro Ma-
Tepuaia

XapakTepuCTHKA OCHOBHBIX BUJOB J1€ITEJIbHOCTH YY€eHUKA
(Ha ypoBHe yUeOHBIX JeilcTBUIl)

9 ITpuBenenue npobeii k 00memMy 4 npob6eit. [IpuBoauTh 1poOu K HOBOMY 3HaMeHaTeln0. CpaBHUBATh OOBIKHOBEHHBIE IPOOH.
3Hamenareso. CpaBHEHHE 1po- Brimonaare apH(bMeTquCKHe IeficTBUA HaJl OOBIKHOBEHHBIMU JIpOOSIMHU.
Geid Haxoauts 1po0b 0T 4Kciia ¥ YUCIIo MO 3alaHHOMY 3HadeHHIo ero 1pobu. [IpeoGpa3oBbiBaTh
10 CI0)eHNe U BBIYHTAHHE JIPO- 5 OOBIKHOBEHHBIC IPOOU B iecaTUIHbIe. HaxoauTh necsTuaHoe MPUOIMKeHHE 00BIKHOBEHHON
oeit npobu
KonTponbraspabora Ne 2 1
11 YMHOKEHUE Tpooeii 5
12 Haxoxnenue npobu ot umncia 3
KonTponbraspabdora Ne 3 1
13 B3anMHO 06paTHBIC YHCIa 1
14 Jenenue napobeit 5
15 Haxoxnenue yncia no 35aye- 3
HUIO €T0 Ipo0u
16 [Ipeobpa3zoBaHue OOBIKHOBECH- 1
HBIX IpO0OEH B IECATHYHBIC
17 beckoHeuHble epuoOgUYECKUE 1
JECSITUYHBIE IPOOH
18 JlecaTuaHOE MPUOIHKEHNE 2
OOBIKHOBEHHOM ApoOu
Kontponbraaspadora Ne 4 1
I'naga 3 8
OTHoOWIEHNS U TPONIOPLUH
19 OrHomenus 2 Dopmynuposams ONPENEICHUS TOHATHN: OTHOLIEHUE, IIPOIIOPLIUSL, IPOLEHTHOE OTHOLLICHUE
20 Tiponopiys 5 JIBYX YHCEJI, MPSMO MPOTOPITHOHATBHBIE U 00PAaTHO MPONOPIIUOHATBHBIC BEIMYNHEI.




Homep
naparpaga

Coaepixanue yueOHOro Ma-
Tepuaia

XapakTepuCTHKA OCHOBHBIX BUJOB J1€ITEJIbHOCTH YY€eHUKA
(Ha ypoBHe yUeOHBIX JeilcTBUIl)

21 [IporieHTHOE OTHOIICHUE JIBYX 3 [IpuMeHATH OCHOBHOE CBOWCTBO OTHOILEHUS U OCHOBHOE CBOICTBO mpomnopuuu. [IpuBoauts
qUCel MIPUMEPHI U OTIMCHIBATH CBOMCTBA BEJTMYMH, HAXOISIIUXCS B MPSMOM 1 00paTHON TIPONIOPITH-
KonrtponbHaspabora Ne 5 1 OHaJIbHBIX 3aBUCUMOCTSIX. HaxoauTh NpoLeHTHOE OTHOLIEHHE ABYX YHcel. JeauTs unucio

Ha MPOTOPIIMOHAIBHBIEC YaCTH.

22 IIpsmas u obpatHas npomop- 2| 3anuceiéamp ¢ TOMOLBIO GYKB OCHOBHbIE CBOHCTBA APOOH, OTHOLLEHHUS, TPONOPLIH.
[IMOHATIBHBIC SABHCHMOCTH Ananuzuposams nHGOPMAIUIO, TIPEACTABICHHYIO

23 JlesieHne YnciIa B JAHHOM OT- 2 B BUJIE CTOJIOYATHIX U KPYTOBBIX Auarpamm. [IpencraBisaTs uHpopmaluio B BUAE CTOI0UA-
HOIICHUN TBIX U KPYT'OBBIX JHArpaMM.

24 OKpYKHOCTb 1 KPyT o | llpusodume puMepBI CITy4alHbIX COOBITHH. HaxouTh BEPOSITHOCTD CIIy4aHOrO COOBITUS

B OIIBITAaX

25 Homna oxpyxuoctu. Inomans | 3 | ¢ napHOBO3MOKHBIME HCXOIAMH.

Kpyra Pacnosznasamsv Ha uepTexax U pUCyHKaX OKPY>KHOCTb, KPYT, IIMJIMHIIP, KOHYC, chepy, map u

26 LunuHap, KOHyC, map 1 uX 371eMeHThl. Pacnio3HaBaTh B OKpyXKaroleM MUpe MoJienu 3TUX Guryp. CTpouTs ¢ nomo-

27 Jnarpamvs! WbIO LHMPKYJIst OKPYKHOCTD 33/IaHHOTO pajtyca. N300pakaTh pa3BEPTKH IIIIMHAPA U KO-

Hyca. Ha3piBaTh npuOmmkéHHoe 3HaueHne ynciaa. HaxonuTs ¢ moMomsio GopmMy JUIMHY

28 Cuyuaiinsle coObITHs. Beposr- OKPY’KHOCTH, TLUIOLIAb Kpyra
HOCTB cnyqaﬁﬂoro COOBITHS
KontponbHaspadbora Ne 6 1

I'naga 4
PaumnonanbHbIe Yncia 72
M JelicTBUSA Hal HUMHU

29 [TosnoxuresnbHbIe 2 IIpusooums IpuMepbI UCIIOIB30BAaHUS MOJIOKUTEIBHBIX U OTPULIATEIbHBIX uncer. Dopmy-
1 OTPULATENIBHBIC qHCIIa JIMPOBATh OINPEJEICHUE KOOPAUHATHON NpAMON. CTPOUTh HAKOOPIAMHATHON NPSIMOU TOUKY C

30 KoopauHaTHas mpsvast 3 3aJJaHHOI KOOpAMHATON, ONPEENATh KOOPAUHATY TOUKH.

Xapakmepuz06amb MHOKECTBO TETBIX yrced. OOBSICHATH MOHATHE MHOXKECTBA PAIlHOHAIb-

31 Llesbie unca. 2 HEIX YHCE.

ParponaiHLe qucna Dopmynuposams onpeneneHne Moays yucia. Haxoauts Moayib uucna.
32 Moynb umcia 3 Cpasnueams pallioHaIbHbIE YKcia. BIMOMHATE apupMeTHuecKue qecTBus Hall




Homep
naparpaga

Coaepixanue yueOHOro Ma-
Tepuaia

XapakTepuCTHKA OCHOBHBIX BUJOB J1€ITEJIbHOCTH YY€eHUKA
(Ha ypoBHe yUeOHBIX JeilcTBUIl)

33 CpaBHEHHE YHCEI 4
KontponbHasipabora Ne 7 1

34 CrnoxeHnue palMoHaJIbHBIX YH- 4
cel

35 CBOMCTBA CIIOKEHUSI palluo- 2
HAJIBHBIX YHCEI

36 BrlunTanue panroHanbHBIX 5
qrcen
KontponbHasipadbora Ne 8 1

37 YMHOKEHHUE palliOHATBHBIX 4
qHcen

38 CBolicTBa YMHOKEHUS palfo- 3
HAJIBHBIX YHCEI

39 Koad¢uruenr. 5
PacnpenenurensHoe CBOWCTBO
YMHOXKEHHS

40 Henenue pauuoHaIbHBIX YUCEI 4
KonTponbHaspabora Ne 9 1

41 PemenneypaBuenuit 5

42 Pemenue 3ama4 ¢ TOMOIILIO 3]
ypaBHEHUI
Kontponbnaspadora Ne 10 1

43 IlepnenauKyIsipHBIE PSIMbIE 3

panMoHaIbHBIMU YUCIIaMH. 3alIMChIBATh CBOMCTBA apu(PMeTHUECKUX JeHCTBUI HAJl palyo-
HaJIbHBIMU YKCIaMu B BUze popmyit. Ha3eiBaTe K03 punimeHT OyKBEHHOTO BBIpAKEHUS.
IIpumensmsb CBOMCTBA NPU PEIICHUH YpaBHEHUI. PemaTs TeKCTOBBIE 331241 € TIOMOILIbIO
YPAaBHEHUM.

Pacnosnaeams Ha yepTexax U pUCyHKaxX NEpHEHAUKYJISAPHbIC U apalljielIbHbIE IPsSMBIE,
(GuUryphl, UMEIOINE OCh CHMMETPUH, LIEHTP CHMMETPUHU. YKa3bIBaTh B OKPY)KAIOLIEM MUPE
MoJiesn 3TUX puryp. PopMynupoBaTh ONpeeeHIE NEPIEeHANKYISIPHBIX IPSIMbIX U Hapa-
JETBHBIX MPSIMBIX. CTPOHUTH C ITOMOIIBIO YTOJIEHUKA MEPIICHIUKYJIISIPHBIC IPSIMBIC U TTapaJl-
JIeJIbHBIE TIPSMBIE.

O6vacHAmMb ¥ WIITIOCTPUPOBATH MOHATHE KOOPAMHATHOH MI0cKocTH. CTPOUTH HAa KOOpAU-
HATHOH MJIOCKOCTH TOYKH € 33JJaHHBIMU KOOPAMHATaMH, OIPEAEIATh KOOPAUHATHI TOYEK Ha
1ockocTu. CTPOUTH OTAEIbHBIE IPpaUKN 3aBUCUIMOCTEH MEKIY BEIMYHMHAMH 110 TOUKAM.
AmnanuzupoBath rpaduky 3aBUCUMOCTEH MeXly BeIMUYMHAMHU (paccTOsIHUE, BPEMs, TeMIIe-
paTtypa U T. I1.)




Homep
naparpaga

Coaepixanue yueOHOro Ma-
Tepuaia

XapakTepuCTHKA OCHOBHBIX BUJOB J1€ITEJIbHOCTH YY€eHUKA
(Ha ypoBHe yUeOHBIX JeilcTBUIl)

44 OceBas 1 IIEHTPaTbHAS] CHM- 3
METpUU
45 ITapannensHble TpsIMbIE 2
46 KoopaunatHas rmiockocThb 4
47 I'padpuku 3
Kontponbraspadora Ne 11 1
IloBTOpPEHUE M cCTEeMATH3A- 15
HUsAy4e0HOr0 MaTepuaJia
YopaxkHeHus. Ui MOBTOPEHHUs Kypca 6 19
KJacca
KoHTponbHaapaboTta Ne 12 1
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2 e Coaep:xanue y4e0HOT0 Koua-Bo XapaKkTepUCTHUKA OCHOBHBIX BUJAOB IeSITeIbHOCTH Y4eHUKA
z . .
= § MaTepuaJia 4 (Ha ypoBHe Y4eOHBIX AeicTBHIi)
=
I'nasa 1 JluHeiiHOe YypaBHEHUE € OHOM 14
nepeMeHHOMH
1 Brenenue B anredpy Pacnosnasams 9ncnoBble BRIPAKEHUS U BRIPAKEHUS ¢ IEpEMEHHBIMH, TMHEHBIE YpaBHE-
N . Hus. [IpuBOAUTE IPUMEPEI BRIPAXKEHUI € IIEPEMEHHBIMH, JUHEHHBIX ypaBHeHnil. CocTas-
2 Jluneiinoe ypaBHEHHUE C OJTHOM 4 PHBOA pUMED p p ’ yp
HeDEMEHHOM JISATH BBIPOKEHUE C TIEPEMEHHBIMH 110 YCIIOBHIO 3a/1a4H. BEITTONHSTE TpeoOpa3oBaHus BHI-
p paXKeHHI: IPUBOANTD MOJOOHBIE ClIaraeMble, PacKphIBaTh CKOOKH. HaxomuTh 3HaueHNe
3 Pemrenue 3a1a4 ¢ TOMOIIBIO 5 BBIPXXCHHUS C TICPEMEHHBIMH IPH 3aIaHHBIX 3HAYCHUAX NMePeMEHHBIX. Kitaccuduiporarsb
ypaBHEHUI anreOpanveckue BhipakeHus. OMUCHIBATh LEJIbIC BRIPAKCHUS.
Dopmynuposams onpeneciieHue INHEMHOTO YpaBHEHH. PentaTh TNHEHHOE YpaBHEHIE B
[loBTOpEeHUe U cucTeMaTH3anus 1 PMYIUP pel yp yp o
4e6HOTO MaTepHATa oOmiem Buje. UHTEpIIpeTHPOBATh ypaBHEHNE KaK MaTEMaTHUECKYIO MOJIENTb PeaIbHOMN CH-
y Tyaruu. ONHICHIBATh CXEMY PEIICHHS TEKCTOBOM 3a/1auH, PUMEHATD €€ I PEIICHUS 3a-
KonrtponbHas padora Ne 1 1 a4y
I'naga 2 llesble BbIpaKeHUs! 50
4 ToXecTBEeHHO paBHBIE BhIpaXKe- 2 Dopmynupogams:
Hus. ToxmecTsa onpeoeneHus: TOXIECTBEHHO PaBHBIX BBIPAXKEHUH, TOXK/IECTBA, CTETICHN C HATYPAITBHBIM
oKa3aTeJieM, OJHOWIEHA, CTAHAAPTHOIO BUAA OJHOWIEHA, KO3hPHUIIMEHTa OJHOYWICHA
5 CreneHb ¢ HaTypaJIbHBIM MTOKa3a- 2 » O ’ s1ap A 0 > Kooh A ’
Te1eM CTEICHH OJIHOYICHA, MHOIOWJIeHA, CTEIICHH MHOI'OYJICHA;
ce60licmea: CTETIeH! C HaTypaJbHBIM ITOKa3aTesieM, 3HaKa CTETeHH;
6 CBOIiCTBa CTETICHH C HATYpPaJlh- 2 npasuna: 10Ka3aTeabCTBA TOXKIECTB, YMHOXKEHHS OJJHOUWICHA HA MHOT'OWIEH, YMHOKEHUS
HBIM [TOKA3aTEIEM MHOTOYJIEHOB.
7 OJIHOWICHbI 5 loxa3vieams CBOMCTBA CTENICHU C HATYPaJbHBIM MOKa3aTelieM. 3alUChIBaTh U JOKA3bIBATh
(hopMyJIBI: IPOU3BEIEHUSI CYMMBI U Pa3HOCTH JIBYX BBIPAXKEHUH, Pa3HOCTH KBaJPaTOB JIBYX
8 MHoro4eHbl 1 BBIpKCHHM, KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH JABYX BBIPaKEHUI, CYMMBI KyOOB H
a3HOCTH KYOOB JIBYX BBEIPAKEHHI.
9 CroxeHne U BBIYUTAaHUE MHOIO- 4 p Y ABY P N .
WICHOB Buviuucname 3HaueHNE BBIpAXKEHUM ¢ TepeMeHHBIMU. [[pUMEHSATH CBOICTBA CTENEHU IS




=
=g
S = Copep:xanue y4eGHOT0 Koa-Bo XapaKTepucTHKa OCHOBHBIX BU/IOB €T IbHOCTH Y4eHHKA
E s MaTepuaJia q (Ha ypoBHe Y4eOHBIX AeicTBHIi)
=
=
Kontponbhas padota Ne 2 1 npeoOpa3oBaHus BEIpaKeHUH. BBIONMHATE YMHOXKEHHE OTHOWICHOB M BO3BEIEHHE OTHO-
10 | VMHOKEHME ONHOWICHA Ha MHO 3 YlieHa B CTereHb. [ [puBOUTh OJJHOUJICH K CTAHAAPTHOMY BHUJY. 3alMChIBATh MHOTOUJICH B
FOUICH CTaHIAPTHOM BHUJE, ONIPEACISATh CTeNeHb MHOrowIieHa. [IpeoOpa3oBeIBaTh MpON3BEACHUE
OJHOWICHA U MHOTOWIEHA; CYMMBI, Pa3HOCTH, IPOU3BEJCHNUS IBYX MHOTOWIEHOB B MHOTO-
11 YMHOKEHHE MHOTOYJICHAa HA MHO- 4 yiieH. BBIMOMHATE pa3noxkeHne MHOTOWIEHa HA MHOYKHTEIH CTIOCOOOM BBIHECEHHSI O0IIEro
rO4IeH MHOXHTEIS 32 CKOOKH, CHOCOOOM IPYHIUPOBKH, 10 HOpMyIaM COKPAIIEHHOTO YMHOXKe-
12 Pa3I0IKCHIC MHOIOWICHOB Ha 3 HUS U C IPUMEHEHNEM HECKOJIBKHUX CIIoco00B. Vcnonb30BaTh yKa3aHHbIE IPeOOpa30BaHus
MHOKUTeH, BblHeceHHe 0bIero B TIpOILIECCE PEIICHUs YpaBHEHUH, JOKAa3aTEIbCTBA YTBEPKICHHM, pEIICHHUS TEKCTOBBIX 3a-
| ayq
MHOXHTEJIS 32 CKOOKH A
13 PaznoxeHne MHOTOUJICHOB Ha 3
MHOXHTENUA. MeToA TpyNIUpOBKH
KontponsHaspabota Ne 3 1
14 [TpounsBeneHre pasHOCTH U 3
CYMMBI ABYX BBIpa’KCHHUH
15 Pa3HocTh KBaApaToB ABYX BbIPA- 3
JKEHU
16 KBanpar cymme! 1 kBajipat pas- 4
HOCTH JIBYX BBIPAXECHUI
17 [IpeoOpazoBanue MHOTOUJICHA B 3
KBaJpaT CyMMbI WIH Pa3HOCTH
JIBYX BBIPaKEHUI
Kontponsnas padora Ne 4 1
18 CymMa ¥ pa3HOCTh KyOOB JBYX 2

BBIPAKCHHUI
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S = Copep:xanue y4eGHOT0 Koa-Bo XapaKTepucTHKa OCHOBHBIX BU/IOB €T IbHOCTH Y4eHHKA
z N .
= § MaTepuaJia 4 (Ha ypoBHe Y4eOHBIX AeicTBHIi)
=
19 IIpumeHeHue pa3ayuHBIX CIIOCO- 4
00B pazioKEeHUs] MHOTOUJICHA Ha
MHOXHTEIH
[ToBTOpEHME U cCUCTEMATH3AITHS 1
y4eOHOTo MaTepHuaia
KontponbsHas padora Ne 5 1
I'nasa 3 ®ynkuuu 12
20 CBsI31 MEXIy BETUYNHAMU. 2 IIpusooums IpUMeEpPHI 3aBUCUMOCTEH MEXIY BelTUUnHaMu. Pa3nuuaTh cpeau 3aBUCUMO-
DyHKIUA cTel (pyHKIMOHATBHBIC 3aBUCUMOCTH.
Onucvigamvnonsamusi: 3aBUCUMON 1 HE3aBUCUMOH TePEeMEHHBIX, QYHKIIUH, apTyMEHTa
21 Crioco0Ow1 3amanust pyHKIIUU 2 p » Gymum, apry
(dbyHKIIN; cr1oco0b! 3aaanus GyHKIUH. DOPMYITHPOBATh ONpEAeTIeHHs: 00IACTH OIpee-
22 I'paduk pyHKIMN 2 neHust GYHKIUH, 00acTH 3HaUYeHNH QYHKIWH, Tpaduka GyHKINHU, THMHEHHON QyHKINH,
o . HpsAMOH PONOPLHHUOHAIBHOCTH.
23 Jluneiinas ¢yHkms, e€ rpaguxu 4 P poropi
CBOHCTRA Buiyucasimy 3Hauenue QyHKINY 110 3aJaHHOMY 3HaueHHIo aprymenTta. CocTaBisTh Ta0-
nunbl 3HadeHnd QyHkaun. CtpouTs rpaduk QyHKIUH, 3a1aHHON TabnuyaHo. 1o rpaduky
[ToBTOpEHME M cCUCTEMATH3AITHS 1 (GyHKIUY, SABISIOLIEHCS MOJIENTBIO pEaTbHOTO MPOIEcca, ONPEACIATh XapaKTePUCTHKH
y4eOHOro MaTepuasia sToro nporecca. CTpouTh rpad K TMHEHHON QYHKIH U IPSIMOI MTPOTIOPIIUMOHATEHOCTH.
OnuckIBaTh CBOMCTBA 3TUX (QYyHKIUN
Kontponsnaspabora Ne 6 1 (bynxu
I'nasa 4 CucteMbl JTHHEHHBIX YPaBHe- 20
HUIi ¢ IByMs lepeMeHHbIMH
24 |YpaBHEHUS C ABYMS IEPEMEHHBIMU 3
. Ilpusooums npumepsi: ypaBHEHHUS C IBYMS IIEPEMEHHBIMU; TMHEHHOTO YPAaBHEHHUS C
25 | JluneiiHoe ypaBHEHHE C IByMS Iie- 3 P pumepol- yp JIBYMA TICP o P
JOBYMS IIEPEMEHHBIMH; CUCTEMBI ABYX JINHEHMHBIX YPaBHEHHUH C JBYMS IEPEMEHHBIMH; pe-
PEMEHHBIMH U ero rpaduk
QIBHBIX MPOIIECCOB, JIISl KOTOPBIX YpaBHEHHE C JIByMs IEPEMEHHBIMHU WJIM CUCTEMA YpaB-
26 | CucteMsbl ypaBHEHUI ¢ IByMs Tie- 3 HEHHI C BYMS TIEPEMEHHBIMH SIBJISIFOTCS. MATEMATUYECKUMH MOJICIISIMU.

pemenHbIMU. ['paduyeckuii meToq
pEIIeHunsI CUCTEMBI IBYX

OHpe)leJ'ISITL, ABJIACTCA JIU ITapa YUCCII pCHICHUEM JJAHHOI'O0 YPABHCHUS C ABYMSI
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=
S = Conep:xanue y4e0HOT0 Koxa-Bo XapakTepuCTHKA OCHOBHBIX BH/IOB JIESITEIbHOCTH YYeHHKA
z N .
= § MaTepuaJia 4 (Ha ypoBHe Y4eOHBIX AeicTBHIi)
=
JIMHEHHBIX YPaBHCHUA C ABYMS TIe- MIEPEMECHHBIMH.
PEMEHHBIMU Dopmynuposams:
N onpeodeieHus: pelIeHns] ypaBHEHHS C ABYMS IEPEMEHHBIMU; YTO 3HAYUT PEIIUTh ypaBHe-
27 | Pemenue cucteM TUHEWHBIX ypaB- 3 P p yP By p ’ P P
. HUE C IBYyMs IIEPEMEHHBIMI; Tpad)Kka ypaBHEHUS C IBYMS MTEPEMEHHBIMHI; THHEHHOTO
HEHHUI METOJIOM IOJICTAHOBKHU N
YpaBHEHUS C IByMsI IEPEMECHHBIMH; PEILICHUS CHCTEMbI YPaBHEHHH ¢ ABYMs IIepeMeH-
28 | Pemenue cucteM JMHEHHBIX ypaB- 2 HBIMH,
HEHUI METOJIOM CIIOKECHHS ceolicmea YpaBHEHHH C IBYMSI TIEPEMEHHBIMH.
Onucwvieamy: CBOMCTBA IpadKa TMHEHHOTO YPaBHEHUS B 3aBUCMMOCTH OT 3HAYCHUH KO3(-
29 | Pemenue 3aa4 ¢ IOMOIIBIO CH- 4 . .
N N (uIMEeHTOB, rpaMUECKUl METOI PEILICHUS CHCTEMBI JIBYX YPAaBHCHUH C IBYMSI IIEPEMECH-
CTEM JIMHEHHBIX ypaBHEHUH -
HBIMH, METO]I TIOJICTAHOBKH W METO/I CIIOKEHUS JIJISl PEIICHUS] CHCTEMBI IBYX JIMHEHHBIX
[ToBTOpEHME U cHCTEMaTH3AIHS 1 YpaBHEHUH C IByMsI IEPEMECHHBIMH.
y4eOHOTo MaTepHuaia Cmpoumv rpadyK TUHSHHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMH. PelaTh CUCTEMBI IBYX
JIMHEMHBIX YPaBHEHUH C ABYMS ITIEPEMEHHBIMHU.
KonTponsnaspabora Ne 7 1 yp ABY p . .
Pewiams TexcTOBBIE 3a/1a4H, B KOTOPBIX CUCTEMa JBYX JIMHEHHBIX YpaBHEHUH C IBYMS Tie-
PEMEHHBIMU SIBJISETCSA MAaTEMaTHUYECKON MOJICIIBIO PeabHOTO IPOoIecca, ¥ MHTEPIIPETUPO-
BaTh Pe3yJIbTaT PEUICHUS CHCTEMBI
IloBTOpPEHME U cUcTeMaTU3aLusl y4eo- 6
HOT'0 MaTepuaja
YrupaxHeHus st TIOBTOPEHHS Kypca 7 5
KJlacca
HroroBas kOHTpOIbHAS paboTa 1
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- s KoJu
S = Copep:xanue y4eGHOT0 YeCTEO XapakTepuCTHKA OCHOBHBIX BHJOB J1eATEIbHOCTH YUYeHUKA
S s MaTepuaia HA YpPOBHe Y4eOHbIX el cTBUIi
T & P 4acoB (na yp y A )
=
I
TInasa 1 44 Pacnosnasams 1ienple panvoHaNbHbBIE BBIPAXKEHHUs, TPOOHBIE pallioOHaIb-
PanmnonanbHbIe BHIPAKEHUS HBIE BBIPAXXCHUS, IPUBOANUTH IPUMEPHI TAKUX BhIpOKEHUH. Dopmyau-
06amy: onpedeneHus: palliOHaIbHOTO BEIPAKEHUSI, TOIYCTUMBIX 3Ha-
1 PanmonansHBIC TPOOH 2 posan peceic pal p > 0Ty
YEHUH MEPEeMEHHOM, TOXIECTBEHHO PAaBHBIX BBIPAXKEHHH, TOXKIECTBA,
2 OcHOBHOE CBOICTBO palOHAIBHON APOOH 3 PaBHOCHIIBHBIX YPaBHEHUH, pallHOHATLHOTO YPaBHEHHS, CTETICHHU C HYJIe-
N BBIM [IOKA3aTeJIeM, CTETICHH C 1IETIbIM OTPULATEIBHBIM ITI0Ka3aTeNeM,
3 CrnoxeHue 1 BRIYUTAHHUE PAIMOHAIBHBIX IPOOEH ¢ OUHAKO- 3 N 3
CTaHJAPTHOTO BHJA YHCIIA, OOPATHOM MPOMOPLUUOHAIBHOCTH; C8Oli-
BBIMU 3HAMEHATEISIMH . . .
cmea: OCHOBHOE CBOMCTBO palMoOHaIbHOM APOOH, CBOWCTBA CTETICHH C
4 CroxeHue 1 BBIYHTaHHUE PAIlMOHATBHBIX APO0el C pa3HBIMH 6 .
3HAMEHATESMI [EJIBIM TIOKa3aTelleM, ypaBHeHUH, QYHKIMU Y = o npasuna: cluoxe-
Konrtponbraspabora Ne 1 1 HUSI, BBIYUTAHUs, YMHOKCHHUS, JIeJIEHUs Jpo0eii, Bo3BeIeHUs APOOH B
o CTETEHb; YCIIOBHE PAaBEHCTBA IpoOU Hym0. /{oxa3viéamsb CBOUCTBA CTe-
5 YMHOKEHHUE U JIelIeHNe paluoHAIBHBIX Apo0eil. Bo3sene- 4 .
. TICHH C [eJBIM MoKazareneM. Onucbigamsb TpapuUuecKuii METO]T pellie-
HUE palliOHaJIHLHOMN APOOH B CTENEHB N N N 9
HUS YpaBHEHUH C OTHOW TIepeMeHHOU. [Ipumersims OCHOBHOE CBOWCTBO
6 ToxnecTBeHHBIEIPE0OPA30BAHUAPAITHOHATEHBIXBEIPAKEHUIH 7 pauroHaIbHOM APOOH ISl COKPALICHUS U TPe00pa3oBaHus APOOEH.
[MpuBouTh NpobU K HOBOMY (00IIeMY) 3HAaMeHaTelno. Haxonuts cymm
Konrponpraspabora Ne 2 1 PHUBOIHTE 2P y (obiemy) . A yMMY
PasHOCTb, IPOMU3BEJICHNE 1 YacTHOE JIpoOeil. BHIMOIHATE TOXK/IECTBEH-
7 PaBHOCWIIEHBIC YpaBHEHHUS. 3 HBIE IPe0Opa30BaHus pallMOHAIBHBIX BBIpAXKECHUH. Pewamy ypaBHEHUS
PanyonansHble ypaBHEHUS C IepeMEHHOH B 3HaMeHartele 1podu. [lpumensms CBOMCTBA CTEIICHU C
EJIBIM TIOKa3aTelieM JUIs IPpeo0pa3oBaHus BRIpAXKECHUN. 3anuculeamsb
8 CremneHs ¢ 1eNbIM OTPHIIATEIBHBIM MTOKa3aTelIeM 4
9 CBoiicTBa CTENEHH C LENBIM ITIOKa3aTeIeM 5
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=3
- s KoJu
S = Conep:xanue y4e0HOT0 YeCTEO XapakTepuCTHKA OCHOBHBIX BHIOB JeATEIHHOCTH YUYeHUKA
g s MaTtepuaJia Ha YPOBHe Y4eOHBIX JIeiicTBUI
T & P YacoB (Ha yp y A )
=
I
10 . 4 YHUCJIa B CTAHJAPTHOM BUJIE. Bwuinoansams MOCTPOSHUE U YTEHUE Tpa-
OyHKMs Y = —u e€ rpadgux k
X ¢uka pysxyn y = —
n
KonTposbHaspabora Ne 3 1
I'nasa 2 Onucvieams: TOHITHE MHOKECTBA, dJIEMEHTA MHOXKECTBA, CIIOCOOBI 3a/1a-
KBagpaTHbie KOPHH. 25 HUSl MHOXKECTB; MHOXKECTBO HATYPAJIbHBIX YHCEN, MHOXKECTBO I[CIbIX YH-
JelicTBUTEbHBIE YHCTIA CeJl, MHOYKECTBO PALlMOHATILHBIX YUCEI, MHOXKECTBO JICHCTBUTEIBHBIX
R YHUCeIl ¥ CBI3U MEXKIY ITHMHU YHCIOBEIMH MHOYKECTBAMU; CBSI3b MEX
11 ®ynkima Y = X2 u eé rpaduk 3 o ’ y
OCCKOHEYHBIMH JICCATHYHBIMU APOOSIMHU M PaIllMOHAIBHBIMH, UPPAIHO-
12 | KsagpaTtHble KOpHU. ApudMETHYECKHI KBAIPATHBIH KOPCHB 3 HaJbHBIMH YUCJIAMHU.
Pacnosnasams pannoHaTEHBIE U HPPANMOHATBHBIE Yncia. [[puBoanTh
13 MHOXECTBOH €T0 SJIEMEHTBI 2 pan ppan PHBOZ
MIPUMEPHI PAIIMOHAIFHBIX YUCEIl M HPPAIMOHATILHBIX YHCETT.
14 [ToamuOX)ecTBO. OnepanunHa MHOKECTBAMHI 2 3anucvlieams ¢ IOMOIIBIO POPMYJT CBONCTBA ICHCTBHI C ACHCTBUTEIb-
HBIMH YHCJIAMHU.
15 YucmoBEIEMHOKECTBA 2
Dopmynruposamu:
16 | CeoiicTBaapu(p)METHYECKOTO KBAJIPATHOTO KOPHS 4 onpedenenus: KBaJIpaTHOTO KOPHS U3 YKCIa, apU()METHUECKOTO KBAIpaT-
N HOT'O KOPHSI U3 YUCJIA, PABHBIX MHOXECTB, IIOJIMHOXECTBA, IIEPECCUCHUS
17 | ToxnecTBeHHBIC TIPeOOPA30BAHUS BBIPAKECHHIA, 5
MHOJKECTB, 0ObEMHEHNST MHOXECTB;
COJIepIKaIINX . 2
ceoticmea.: PyHKINU Y = X°, apUPMETHIECKOTO KBAIPATHOTO KOPHS,
KBaJIpaTHBIC KOPHU
Gynkuun Y =+/X .
18 i 3 Jloka3vieams CBOWCTBA apUPMETHUECKOTO KBAIPATHOTO KOPHSI.
®Oynkimsa Y =/ X u e€ rpadux . 9
Cmpoums Tpadpuku GyHKIMHA Y = X1 Y =~/ X .
KonTponbHaspabora Ne 4 1 [IpumeHsATh IOHATHE ApUPMETHIECKOTO KBAJAPATHOTO KOPHS JIJIsl BBIYUC-

JICHUS 3HAYEHUH BBIPAYKEHUH.

Ynpowams BelpakeHus. Pemats ypaBHeHus. CpaBHUBATh 3HAUEHHUS BbI-
paskeHHid. BeIMOJIHATE TpeoOpa3zoBaHue BHIPAXKEHUH C TPUMEHEHUEM BbI-
HECEHUS MHOXUTEIIS U3-110J] 3HAKa KOPHS, BHECEHUE MHOKUTENS IO
3HaK KOpHs. BEIOTHATH OCBOOOKIEHHE OT HPPAIIIOHAILHOCTH B
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= £ KoJu
S = Copep:xanue y4eGHOT0 YeCTEO XapakTepuCTHKA OCHOBHBIX BHOB JIeATEIbHOCTH YUYeHUKA
S s MaTepuana HA YPOBHe Y4eOHbIX el cTBHUI
T & P 4acoB (na yp y A )
=
I
3HaAMeHaTele IpoOu, aHAIN3 COOTHOLICHUH MEXKy YHCIOBBIMU MHOKE-
CTBaMH M UX DJIEMEHTAMH
I'naga 3 26 Pacnoznasams v IpuBOAUTH IPUMEPHI KBAAPATHBIX YPABHEHUI pa3iny-
KBaapaTusle ypaBHeHMSI HBIX BUJIOB (TIOJIHBIX, HETIONHBIX, PUBENEHHBIX ), KBaJPATHBIX TPEXUJIe-
HOB.
19 | KBamgpartHble ypaBHEHUs. PemeHre HEMoIHBIX KBaAPATHBIX 3
. Onucviéams B 00ILEM BUJE PELICHUE HEMOIHBIX KBaAPATHBIX YpaBHE-
ypaBHEHUH .
HUH.
20 | ®dopmyna KOpHEH KBAJAPATHOTO YPaBHEHMUSI 4 Dopmynuposams:
onpedeneHus: ypaBHEHHS TIEPBON CTENICHHU, KBAIPaTHOI'O YPaBHEHHUS;
21 | Teopema Buera 3 P P p » KBaJb yp ’
KBaJpaTHOTO TPEXWIEHA, JUCKPUMHUHAHTA KBAAPATHOTO YPaBHEHUS
Konrponbnaspabora Ne 5 1 W KBQ/IPATHOT'O TPEXWICHA, KOPHsI KBaPAaTHOTO TPEXWieHa; OMKBaapat-
N HOT'O ypaBHEHUS;
22 | KBagpaTHBIUTpEXUIEH 3 0 Yp ’ .
c60ticmea KBaAPaTHOTO TPEXUIIEHA;
23 Pewienne ypaBHeHMI, KOTOpPBIE CBOJSATCS K KBaJAPaTHBIM 5 meopemy Buera u 00paTHYIO eii Teopemy.
YPaBHCHUSM 3anucvisams u OKa3BIBaTH POPMYITy KOPHEH KBaJJPATHOTO YPaBHEHHSI.
HccnenoBath KOIMUECTBO KOPHEH KBaIPaTHOTO YPaBHEHHS B 3aBUCHMO-
24 | PaunoHanbHbIe ypaBHEHUS KaK MaTeMaTHYECKHE MOJCIIH 6
. CTH OT 3HaKa €ro IUCKPUMHUHAHTA.
peaNbHBIX CUTyanui
Hoxasvisams meopemul: Bueta (psMyio 1 00paTHYI0), O pa3IoKeHUH
KonTtponsnaspabora Ne 6 1 KBaJpaTHOTO TPEXWIEHA HA MHOKUTEIIHN, O CBOWCTBE KBaJPAaTHOTO TPEX-

YJIeHa C OTPULATEIbHBIM JUCKPUMUHAHTOM.

Onucvieams Ha IpUMEPaX METOJ 3aMEHbI IEPEMEHHON IS pellieHUs]
YpaBHEHUH.

Haxooumws KOpHU KBalpaTHBIX ypaBHEHUH pa3InvHbIX BUIOB. [Ipume-
HATH TeOpeMy BueTa u o6paTHyIo el TeopeMmy. BBITOTHATE paszioxeHue
KBaJpaTHOTO TPEXWICHA HA MHOKUTENU. HaxonuTh KOpHU ypaBHEHUM,
KOTOpBIE CBOJATCS K KBaZpaTHBIM. COCTaBIATh KBaJpaTHbIE YPABHEHNUS
U yPaBHEHMUs, CBOJSALIUECS K KBaJPATHBIM, ABIIAIOIIMECS MaTEMAaTHUe-
CKMMH MOJIEJISIMU PEaJIbHBIX CUTYaLUN
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S = Copep:xanue y4eGHOT0 YeCTEO XapakTepuCTHKA OCHOBHBIX BHOB JIeATEIbHOCTH YUYeHUKA
g s MaTtepuaJia Ha YPOBHe Y4eOHBIX JIeiicTBUI
T & P 4acoB (na yp y A )
=
|
IToBTOpEHHE
U cUCTeMAaTH3al s 10
yue0HOro MmaTepuajia
VYnpaxHeHus AJs TOBTOPEHUsI Kypca 8 Kiacca 9
KonTponbHaspabora Ne 7 1

Hroro: 105
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- s Kouu
S = Conep:xanue yueOHOro “eCTBO XapakTepHCTHKA OCHOBHBIX BUIOB JeSITeIbHOCTH Y4eHUKA
g s MaTepuaJa Ha YPOBHe y4eOHBIX JIeiicTBUI
T & P 4acoB (na yp y A )
=
|
I'naga 1
20
Hepagencra
1 UuCoBbICHEPABEHCTBA 3 Pacnosnasams 1 npUBOAUTH NPUMEPHI YUCIOBBIX HEPABEHCTB, HEPABEHCTB C IEPEMEHHBIMU, JINHEH-
N HBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM, IBOMHBIX HEPABEHCTB.
2 OCHOBHBIE CBOMCTBA YHCIOBBIX- 2 P A p e P
HEDABCHCTE Dopmyauposamy:
p onpeodenieHus: CPAaBHEHUS JIBYX YHCEIl, PEIICHUs HEpPaBEHCTBA C OJTHOW MEPEeMEHHON, paBHOCHITEHBIX
3 CroxeHne 1 yMHOKEHHE YUCIIO- 3 HEPaBEHCTB, PEIICHHUS CUCTEMBI HEPABEHCTB C OJTHOM MEPEMEHHOM, 00JIaCTH OIPE/IEIIeHUs BhIpaKe-
BBIX HepaBeHCTB. OlICHUBAHHE HUS,
3HAUEHHUSI BHIPAKECHHUSI €601icmMEa YUCIIOBBIX HEPABEHCTB, CJIOKEHHSI U YMHOKEHHUS YUCIOBBIX HEPABEHCTB
N loxazvieams. CBOWCTBA YUCIOBBIX HEPABEHCTB, TEOPEMBI O CIOKEHUU U YMHOKEHUH YUCIIOBBIX HE-
4 HepasencrtBac omgHolIepeMeH- 1
Hoit PaBEHCTB.
Pewams nunelinbie HEpaBeHCTBA. 3aMHCHIBATH PEMICHUS HEPABEHCTB U UX CHCTEM B BHJIC YMCIIOBBIX
5 Peuienne HepaBEHCTB ¢ OJTHOM 5 MIPOMEXYTKOB, OObEIMHEHNS, TIEPECEUCHUS YNCIOBBIX IIPOMEKYTKOB. Perrate cucreMy HepaBeHCTB
nepeMeHHoil. YucioBblie mpome- ¢ oHOU nepemeHHOM. OlleHUBATh 3HaUYECHUE BhIpaKkeHUs. M300paxaTh Ha KOOPAUHATHOMN HPAMO
KYTKA 3a/IaHHBIC HEPABCHCTBAMU YHCIIOBBIC IPOMEKYTKH
6 Cucrembl TMHEHHBIX HEepa- 5
BEHCTB C OJHOM NEPEeMEHHOMN
Kontponsnas padota Ne 1 1
I'nasa 2 38 Onucvieamo oHsATHE GYHKIIAN KaK TPABHJIA, YCTAHABIUBAIOIIETO CBS3b MEXKY dIIEMEHTaAMH IBYX
Keaapatuunas GpyHkuus MHOKECTB.
Dopmynuposamn:
7 IToBTOpEHME N pacIpeHnE CBe- 3 PAYIUP

JEHUH 0 PyHKIHUN

onpedenenusi; Hyls QYHKIMN; TPOMEKYTKOB 3HAKOIIOCTOSHCTBA (PYHKINHU; (QYHKIIHH,
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=
- s Kouu
. Conep:kaHue y4eoHOT0 XapaKTepHCTHKA OCHOBHBIX BH/IOB 1eSITEIbHOCTH YYeHHMKA
z = MaTepuaJia HecTBo (Ha ypoBHe Y4eOHBIX JeiicTBHiA)
T = P 4acoB yp y
=
I
8 CBolicTBa (QyHKIMN 3 BoO3pacraromieii (yObIBaroIell) Ha MHOXKECTBE; KBaJpaTUYHON (DyHKIIMH; KBAIPATHOTO HEPABEHCTBA;
ce0licmea KBaJpaTUIHON (YHKINU;
9 Kak moctponts rpaduk ¢hyHK- 3 /P (ymxcrm; . . i
_ npasuna MoCcTpoeHus rpaduKoB GYHKIMHN ¢ TOMOIIBI0 ipeobpazoBanuii Buaa f(X) — f(X)+a;
un Y = kf(X), ecu uzBecTen .
f(X) — fix + a); £(x) — kf(x).
rpaduk QyHKIHN . ., .
y = f(x) Cmpoums rpaduku GyHKIME ¢ TOMOIIBI0 peodpazoBanuit Buaa f(X) — f(x)+ a;
f(X) = fix + a); £(x) — kf(x).
10 Kak noctpouts rpaduku GpyHK- 4 Cmpoump rpaduk kBaapatnaHor ¢pyHkun. [lo rpadmky KkBagpaTHIHON QYHKIIMN OMUCHIBATE €€
it y = f(x) + b CBOMCTBA.
ny = f(x + a), ecm usBecTen Onucvieams CXeMaTUIHOE PACIIOIOKCHHUE apad0sIbl OTHOCUTEBHO OCH a0CIIUCC B 3aBUCUMOCTH OT
rpaduk ¢yukumn y = f(X) 3HaKa cTapiero ko3 duimenTa u AUCKPUMHUHAHTA COOTBETCTBYIOMIETO KBAJPATHOTO TPEXUICHA.
N Pewams kBagpaTHBIC HEPABEHCTBA, UCTIONB3YS CXEMY PACIIONOKEHHS Tapa00IIbl OTHOCUTEIILHO OCH
11 KBagpatnunas ¢pynkuus, e€ rpa- 6 AP P ’ Y yp p
o abcuucc.
(UK 1 CBOICTBA . .
Onucvieams TpahUueCKUil METO/T PEILICHNS] CUCTEMBI IBYX YPaBHEHHUH ¢ IByMS IEpEeMEHHBIMH, Me-
KonTposbrasipabora Ne 2 1 TOJ{ MOJICTAHOBKH M METOJI CIIOKSHHUS JIJISl PEIICHHUS CUCTEMBI IByX YPABHEHHH C IBYMS IIEPEMEH-
HBIMH, OJIHO U3 KOTOPBIX HE SBJISCTCS JINHCHHBIM.
12 Penrenue kBajpaTHBIX Hepa- 6 .
BOHCTE Pewams TexcTOBBIE 3a/1a9H, B KOTOPBIX CHCTEMA JIBYX YPaBHEHHH C JIByMs IIEPEMEHHBIMH SIBIISICTCS
MaTeMaTHYECKOH MOEIBIO PeabHOTO MPOIEecca,  HHTEPIPETUPOBATh PE3YJITAT PELICHUS CH-
13 CucremMbl ypaBHEHUH ¢ ABYMS 6 CTEMBI
nepeMeHHBIMU
14 Pemrenue 3amay ¢ MOMOIIBIO CH- 5
CTEM ypaBHEHMI BTOPOM cTe-
HICHU
KonTponsnaspabora Ne 3 1




T'naea 3

Ilpugooums npumepbol:

DJIeMEHTHI PUKIATHON 20 MaTeMaTHYECKHX MOJIEeH peallbHbIX CUTYAIMi; PUKIIAIHBIX 32]1a9; TPUOIMKEHHBIX BETUYNH; HC-
MaTeMaTHKH I0JIb30BaHUsl KOMOWHATOPHBIX MPABKII CYMMBI U TIPOM3BEACHHUS; CITYYaliHbIX COOBITHI, BKIIIOYAs JIO-
CTOBEPHBIC M HEBO3MOXKHBIC COOBITHS; OTIHITOB C PABHOBEPOSTHBIMHU MCXOJIaMH; TPEICTABICHUS CTa-
15 MaTtemMaTHYeCKoe MOICIIUPOBa- 3
e TUCTUYECKUX JaHHBIX B BUJIC TAONUI, arpamMm, TpaduKkoB; UCIOIH30BAHUS BEPOSTHOCTHBIX
CBOMCTB OKPYKArOLIUX SIBJICHUM.
16 [IporieHTHBICPACYETHI 3 Dopmyrnuposams.:
. onpeodenerus: adCOMOTHON OTPENTHOCTH, OTHOCUTEIHHOHN MOTPEIIHOCTH, JOCTOBEPHOTO COOBITHS
17 IIpubmmkEéHAbIC BEIYACICHIS 2 P P ’ P & p ’
HEBO3MOXKHOTO COOBITHS; KJIACCUYECKOE OIPEICIICHHE BEPOSTHOCTH;
18 OCHOBHBIC MpaBUJIa KOMOUHATO- 3 npasuia: KOMOMHATOPHOE MPABUIIO CYMMbI, KOMOMHATOPHOE TPaBUJIO TIPOU3BEICHUS.
PHKH Onucviéamp 3TAIbI PEIICHUSI MPUKIATHON 3a1a9H.
o TMosicHATH 1 3aMKMCHIBATH POPMYITY CIIOKHBIX MPOIEHTOB. [IpOBOIUTH MPOIICHTHBIE PACUYETHI C HC-
19 YacToTa 1 BEpOSATHOCTh CIy4aid- 2 (bopmyiy pon POBOI pon p
IT0JIb30BAHUEM CJIOKHBIX IMPOIICHTOB.
HOT'O COOBITHSI n .
Haxodums TOUHOCTH TPUOIMKEHUS 110 Tabiuile MPUONMKEHHBIX 3HaYCHUH BeTHYrHbL. Mcmonb3o-
20 Knaccueckoe onpe/eneHiese- 3 BaTh pa3INJHbIC (JOPMBI 3AMUCH MPUOIMKEHHOTO 3HAYCHUS BETMUUHBL. OLEHUBATH MPUOTHKEHHOES
POSITHOCTH 3HAYCHUE BEITHMYHHBI.
1Ipo6odumpb ONBITHI CO ClTydaitHBIMU HcxoaMu. [10SICHITE U 3aITUCHIBATH (POPMYJTY HAXOXK/ICHHUS Ya-
21 HauansHbie cBenenus 3 p N y A bopmyry o A
0 CTATHCTHKE CTOTHI CITy4aiHOTO COOBITHS. OMUCHIBATH CTATUCTHYECKYIO OIICHKY BEPOSTHOCTH CITy4aiHOTO COOBI-
tusi. HaxomuTh BEPOSTHOCTh CITyYaiHOTO COOBITHS B OIBITAX C PABHOBEPOSTHBIMH UCXOIAMH.
Kontponbhas pabora Ne 4 1 Onucwieamp 3Talbl CTATUCTUHYECKOT0 MccaenoBanus. OPopMiasaTs HHGOPMAIIUIO B BUIE TaOIUIL U
nuarpamm. M3pnekats nHGOpMaIIKIO U3 TabauIl 1 quarpaMM. HaxoauTh U IPUBOIUTH IPUMEPHI HC-
MOJIb30BAHUS CTATHCTHUECKUX XaPAKTEPUCTHK COBOKYITHOCTH JIAHHBIX: CPEJIHEE 3HAUCHHUE, MOJIa,
pa3max, MearaHa BEIOOpKU
Tnasa 4 Tpueooums npumepwpl: MOCIEIOBATEIILHOCTEH; YHCIOBBIX MOCIICI0BATENILHOCTEH, B Y4CTHOCTH
YucjioBbie 17 apu(METHIECKOI U FreOMETPUUECKON TIPOTPECCHIA; UCIIOIB30BAHUS MOCIIEIOBATEILHOCTEH B pealib-
MOCJIeI0BATETbHOCTH HO¥ JKU3HU; 33J1a4, B KOTOPBIX PACCMATPUBAIOTCS CYMMbI ¢ OSCKOHEUHBIM YHCIIOM CJIaracMbIX.
Onucwvleamsb: IOHATUE MOCIIEA0BATEIBHOCTH, YWICHA MTOCIEA0BATEIBHOCTH, CIIOCOOBI 3a/IaHUS ITOCIIe-
22 YucIIOBBIE MOCIIEN0BATEIBHOCTHA 2
JIOBATEILHOCTH.
23 Apudmerrueckas Iporpeccus 4 Buiyucasimo 4ieHbl MOCIEIOBATEILHOCTH, 33aHHON (POPMYJION N-TO YiICHA WIH PEKYPPEHTHO.
Dopmyauposamy:
24 CymMa N TIepBBIX YIICHOB apu- 3 PAYIUP . .
. onpedenerus: apupMeTHIeCcKOr POrpecCcu, reOMETPHUYECKON ITPOTPECCHH;
METHYECKOH MPOrpeccuu N " N .
C60UCMBA YIICHOB TEOMETPUIECKON U apUPMETHUECKON MTPOTPECCHIA.
25 I'eoMeTpuueckas mporpeccus 3 3aoasams apuhMETHUECKYIO ¥ TEOMETPUYECKYIO TPOIPECCHH PEKYPPEHTHO.
3anucvisame u nosicusame GopMyJibl 00IIETO WieHa apuPMETHUECKON U TeOMETPUUECKOM IIporpec-
26 CyMMa N IepBbIX WIEHOB I'e0- 2 bopmy. m pu¢ p porp

METPUYECKON ITPOrpeccuu

CHUH.




27 Cymma 0ecKOHEeUHOH TeOMETpH- 2 3anucwvieame M dokazviéams: HOPMYITEI CyMMBI N IEPBBIX WICHOB apU(PMETHYECKONW U Te€OMETpHYe-
YECKOU MPOTPECCHH, Y KOTOPOH | CKOi1 mporpeccuii; GopMyIIbl, BRIPAYKAIOIINE CBOMCTBA WICHOB apH(METHIECKON U TE€OMETPHIECKOM
g|<1 Mporpeccuil.

Buiuucisams cyMMy O€CKOHEYHOM TreOMETPHUYSCKOM MTPOTPECCHUH, Y KOTOPOM < 1. IlpencraBusiTh
Kontponbraspadbora Ne 5 1 yMMy P porp 24 poit [ q | pea
OCCKOHEYHBIE TIEPHOINICCKHIE NTPOoOH B BHIE OOBIKHOBEHHBIX
IToBTOpEHHE
U CUCTeMAaTH3al s 10
y4eOHOT0 MaTepuajia
YnpaxHeHus U1 TOBTOPEHUS Kypca 9 9
KJlacca
KonTponbHaspabora Ne 6 1

HUroro: 105 yacos
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s = Copnep:xanue yuyeOHOro KoaunuectBo XapaKkTepHCTHKA OCHOBHBIX BUJOB JAeATEIbHOCTH YYCHUKA
E s MarepuaJia 4acoB (Ha ypoBHe Y4eOHBIX JelCcTBH)
]
=
I'nasa 1 1Ipugooume puMeEpPHI TeOMeTpHIECKUX puryp.
IIpocreiimmne 15 Onucvleams TOUKY, IIPSIMYIO, OTPE30K, JIyY, YTOJL.
reoMeTpu4eckKue (puUrypnl Dopmynuposams.
H UX CBOMCTB onpeoenenus:; paBHBIX OTPE3KOB, JIUHBI OTPE3KA, PACCTOSHUSA MEKIY ABYMS TOUKAMHU, TOTIOIHH-
CBOIICTBA 0 a OTPE3KOB, Cepe OTpE3Ka, paccTo e OuKa or10.
1 TouKH 1 IDSIMBIC 1 TEJIbHBIX JIy4el, pa3BEPHYTOrO yIJia, PaBHBIX YIJIOB, ONCCEKTPHUCHI YIIa, CMEKHBIX U BEPTUKAIBHBIX
p YIJIOB, MEPECEKAIOIIUXCA MPSIMBIX, IEPIIEHANKYIISIPHBIX IPSMBIX, IEPIEHINKYIIIpa, HAKJIOHHOM, pac-
2 OTpe30K U €ro IMHa 2 CTOSIHUS OT TOYKH J10 TIPSIMOM;
c60ticmea: pactoIoKEHUs TOUYEK Ha IPAMOM, N3MEPEHNS OTPE3KOB U YIITIOB, CMEKHBIX U BEPTHUKAIb-
3 Jlyu. Yron. Usmepenue yrios 3 p P ’ p TP y ’ P
HBIX YTJIOB, IEPIEHIUKYJIAPHBIX MPSIMBIX; OCHOBHOE CBOMCTBO MPAMOIl.
4 CMeXHbBIE U BEPTUKATHHBIC 3 Knaccugpuyuposamo yripl.
YTIIBI Jloka3zvieams: TEOPEMBI O MEPECEKAIOIUXCS NPAMBIX, O CBOMCTBAaX CMEXHBIX U BEPTUKAIBHBIX YITIOB,
0 €IMHCTBEHHOCTHU MPSIMOM, NEPIEHAUKYJIIPHOU JaHHOU (Ciyyal, Korja TOYKa JEKUT Ha JaHHOU
) IlepnenauKyIspHbIE NPSMbIE 3 A N P » MCPTICHANKY AP A (caryuai, A 8
MPSIMOHA).
6 AKCHOMBI 1 Haxooumws nuAy oTpe3ka, TpalyCHYIO Mepy yIiia, UCTIONB3Ys CBOMCTBA X U3MEPEHHIA.
H300pascamsb ¢ TOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB T'€OMETpUYecKue (GUrypbl: OTPe3oK, JIyd
IToBTOpEHUE M CUCTEMATU3ALUS 1 P i P Py P (puryp P A
YTOJI, CMEXHbIE U BEPTUKAJIBHBIE YIJIbI, IEPTIEHINKYIISPHbIE IPSIMbIE, OTPE3KHU U JTyUH.
y4eOHOT0 MaTepHraia
Tosachams, 9T0 TaKOe aKCUOMa, OIIpeJIeIeHHE.
KonTtponsnas padora Ne 1 1 Pewams 3agaun Ha BEIYNCIIEHHE U IOKA3aTEIbCTBO, IPOBO/IS HEOOXOAMMBIE T0Ka3aTeIbHbIE PACCY K-
JISHUS
I'naga 2 15 Onucviéams CMBICI TIOHATHS «paBHbIE GUTYphD». [IpUBOIUTH IPUMEPHI PaBHBIX GUTYD.
TpeyroyibHuKH H300pascams 1 HAXOAUTH HA PUCYHKaX PaBHOCTOPOHHME, paBHOOEIPEHHbIE, IPSMOYTOJIbHbIE, OCT-
OYTOJIbHBIE, TYTIOYTOJIFHBIE TPEYTOIBHUKA U MX 3JIEMEHTBI.
7 PaBHble TpeyrosnbHUKH. BricoTa, 3 boy » TYHOY pey

MEauaHa, 6I/ICCCKTpI/Ica Tpe-
YTOJIbHUKaA

Knaccuguyuposamsv TpeyroabHUKA IO CTOPOHAM H YTIIAM.
Dopmyruposamu:
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s = Copnep:xanue yuyeOHOro KoJsmmyectBo XapaKkTepuCTHKA OCHOBHBIX BUIOB JeATEeIbHOCTH YYeHUKA
z . .
= § MaTepuaJia 4acoB (Ha YpOBHe YUeOHBIX JelcTBHA)
=
8 IlepBslit 1 BTOpOI MPU3HAKHU pa- 3 onpedeneHust: OCTPOYTONBHOT0, TYIIOYTOIBHOTO, MPSMOYTOJIBHOT0, PABHOOEIPEHHOT0, PABHOCTOPOH-
BEHCTBA TPEYTOJIbHUKOB HETO0, Pa3HOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI, MEMAHbI TPEYT OJIbHUKA; PAaBHBIX
N TPEYroJbHUKOB; CEPEIMHHOrO MEPICHANKYIISIpa OTPEe3Ka; IEPUMETPa TPEYTOJIbHUKA,
9 PaBHOOEIPEHHBIN TPEYTOILHUK 3 pey > CePell PHICHAHKYJIAPA OTPE3Ka, Tiep pa Tpey ’
1 ero CBOHCTEA ceoticmea: paBHOOCAPEHHOTO TPEYTOJIbHUKA, CEPEIUHHOTO NEPIICHANKYJISIpa OTPE3Ka, OCHOBHOTO
CBOICTBA PaBEHCTBA TPEYTOJIbHUKOB,
10 ITpu3Haku paBHOOEIPEHHOTO 3 NpU3HAaKy: PaBeHCTBA TPEYTOILHUKOB, pABHOOEAPEHHOTO TPEYTOIbHUKA.
TPEYrOJbHUKA Jloka3zvieams TEOPEMBL: 0 €TUHCTBEHHOCTH MPSIMOH, MEPIEHAUKYIIPHON JaHHOM (ciTydal, Korjia
. TOYKA JIS)KUT BHE JaHHOH MPSIMOi1); TpU MPHU3HAKA PAaBEHCTBA TPEYTOJILHUKOB; MIPU3HAKU paBHOOE -
11 Tperuit mpu3HaK paBeHCTBA Tpe- 2 A p )> TP Mp P pey - P P A
PEHHOTr'0 TPEYTOJIbHUKA; TEOPEMBI O CBOMCTBAX CEPEAMHHOIO MEPIEHANKYIAPA, PABHOOEIPEHHOIO U
YroJIbHUKOB TeopeMbl
PaBHOCTOPOHHETO TPEYTOJIbHUKOB.
Kontponbhas padota No 2 1 Pasvsacusmy, 9T0 TaKOE TEOPEMA, OMUCHIBATE CTPYKTYPY TeopeMbl. OOBSCHSATH, KAKYIO TEOpEMY
HA3BIBAIOT OOpAaTHOW JaHHOW, B UEM 3aKIIFOYAeTCS METOJ IOKA3aTebCTBA OT MPOTHBHOTO. [IpuBo-
JIUTH IPUMEPHI UCTIOIB30BAHUS 3TOTO METO/A.
Pemartp 3amaun Ha BEIYHCIICHHUE U TI0KA3aTEIbCTBO
I'naea 3 Pacnosnasams Ha uepTexax napanienbHble IPsIMbIE.
IMapasyeasbHble npsimble. CymMMa yrJioB 17 N300paxath C MOMOILBIO JIMHEWKH U YTOJbHHUKA NapaJlleJbHbIE IPSIMBIE.
TPeyrojbHHKA Onucvieams yTiibl, 00pa30BaHHBIC TIPU MEPECEUCHHUHN JIBYX TPSMBIX CEKYIICH.
Dopmyruposamun:
13 [apamnensHbIe pSMBIE 2 PALYIUD
onpedenenus: NapajIeIbHbIX MPSIMBIX, PACCTOSHUS MEXK/1Y MapayieIbHBIMH MPSIMBIMHU, BHEIIHETO
14 [IpusHaku mapanaenbHOCTH Tps- 2 yrila TpeyrojbHUKa, THIIOTEHY3bI U KaTeTa;
MBIX ceoticmea. TIapajUIeIbHBIX MPSMBIX; YIJIOB, 00pa30BaHHBIX IIPU NEPECEUSHNHN apallIeIbHBIX MPIMBIX
o CEeKyIIe; CyMMBI YJIOB TPEYTOJIbHUKA; BHEIIHETO YIjla TPEYroJIbHUKA; COOTHOLIEHUH MEXIy CTOPO-
15 CBolicTBa MapayjieabHbIX Mpsi- 2 YIeH, ¢y y pey ’ yria tpey ’ N /Ly ¢Top
MEIX HaMU ¥ yTIaMH TPEYTOJNbHUKA; IPSIMOYTOJIEHOTO TPEYTOIbHUKA; OCHOBHOE CBOMCTBO MapaslieNbHbIX
MPSMBIX;
16 CyMmMa yriioB TpeyroibHHKa 3 NpU3HAKY: NAPAIJIEILHOCTU NPSMBIX, PABEHCTBA NPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.
. Jloka3zvieams: TEOPEMBI O CBOMCTBAX MApPAIJIENBHBIX NPSAMBIX, O CYMME YIJIOB TPEYTOJIbHUKA, O BHEII-
17 IIpssMOYTONBHBIN TPEYTOJIBHUK 3
HEM yTJIe TPEyroJbHUKA, HEPAaBEHCTBO TPEYTOIBFHUKA, TEOPEMBI O CPAaBHEHHH CTOPOH M YIJIOB Tpe-
18 CBolicTBa NpsAMOYTOJIBHOTO Tpe- 3 YTOJIBHHKA, TEOPEMBI O CBOWCTBAX MPSIMOYTOJILHOTO TPEYTOJIbHHKA, TPU3HAKH MMapaJlIeTbHBIX Mps-
YTOJIbHUKA MBIX, PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB.
Pewams 3agaum Ha BEIYMCIIEHNE U I0KA3aTEBCTBO
IloBTOpEeHKE U cucTeMaTH3anus 1

y4eOHOro MaTepuasia
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2 2 Coaeprxxanue yued0HOI 0 KosmnuecTBo XapakTepHCTHKA OCHOBHBIX BUJAOB [eSITeILHOCTH YYeHHKA
z . .
= § MaTepuaJia 4acoB (Ha YpOBHe YUeOHBIX JelcTBHA)
=
Kontponbshas pabora Ne 3 1
I'nasa 4 Tlosicuame, 9TO TaKOE 3a/1a4a Ha IMMOCTpOeHHUE; TeoMeTpraeckoe MecTo Touek (I'MT). IIpuBoauTh
OKpYHOCTH M KPYT. 15 npumepsl [MT.
I'eomeTpuyeckue mMocTpoeHus Hz06padscams Ha pUCYHKAX OKPYKHOCTh M €€ 3JICMEHTHI; KacaTelIbHYIO K OKPY)KHOCTH;, OKPYKHOCTb,
BIIMCAHHYIO B TPEYTOJIBHUK, U OKPY’KHOCTh, OIUCAHHYIO OKOJIO HEro. ONKUChIBATh B3aUMHOE PaCIIOJIO-
19 I'eomeTpryeckoe MecTo TO4eK. 2 YIO BIpey » 11 OKPY ’ yo p
JKEHUE OKPYKHOCTH U MPSIMOIA.
OKpy>KHOCTb U KpyT
Dopmyauposamu:
20 HexkoTtopsie cBOMCTBA OKPYAKHO- 4 onpeoeieHus: OKPYKHOCTH, KPyTa, UX dJIEMEHTOB; KacaTeIbHON K OKPYKHOCTH; OKPY>KHOCTH, OTIH-
ctu. KacarenbHast K OKpY>KHOCTH CaHHOU OKOJIO TPEYTOJIbHUKA, U OKPY>KHOCTH, BIMCAHHOU B TPEYTOJIbHUK;
ceolicmaa: CepeIMHHOTrO0 nepreHaukysapa kak ' MT; ouccektpucs yria kak [ MT; kacarenbHO#
21 Onucannas u BicanHas 3 K OK mocpﬂae a p0 . yofc) epece e’ ce ep . epre K, OB CTOPOH Tpe
HOCTH;, TUaMETPa U XOPJIbI; TOUKH I YCHUS WHHBIX MIEPIEHANKYIISIPOB CTOPOH Tpe-
OKPYKHOCTH TPEYTOJIbHUKA Py » A p PDAEL; p peaL PHCHIHKY AP P p
YTOJNBHHKA; TOYKH TIEPECEYCHNsT OMCCEKTPHC YTIIOB TPEYTOJIbHUKA;
22 3aa4yu Ha TIOCTPOCHUE 2 npu3HaKy KacaTelbHOH.
0KA3bI6AMb: TEOPEMBI O CEPEAMHHOM IMEPIICHIUKYIIAPE U OuccekTpuce yrina kak ['MT;
23 MeTto1 TeOMETPUYECKUX MECT 2 A L p g pea PICHINKY Iz p Yy N
0 CBOMCTBax KacaTellbHOIT; 00 OKPY>KHOCTH, BITUCAHHOH B TPEYTOJIHHUK, OITMCAHHOW OKOJIO TPEYTOJIb-
TOYEK B 3aJla4axX Ha IOCTPOCHUE N
HUKa; IPU3HAKU KacaTeJIbHOM.
[ToBTOpEHUE U CUCTEMATH3AITNS 1 Pewams ocHOBHBIE 3a1a41 HA TIOCTPOCHHE: IIOCTPOCHUE yTiia, PABHOTO JaHHOMY; TIOCTPOCHHE cepe-
y4eOHOT0 MaTepraa JIIMHHOTO NEPHEHIUKYJIsipa TaHHOTO OTPE3Ka; IOCTPOCHUE MPSIMOil, MPOXOASILIEH Yepe3 TaHHYIO
TOYKY U MEPIEHIUKYIIAPHON JTaHHOU MPSIMOM; TIOCTPOEHHE OMCCEKTPUCHI JAHHOTO YTIIa; IIOCTPOCHHE
KonTtpoinbHas pabora Ne 4 1 Y PHCHIMKYJIAP A P ’ P P a yia, PO
TPEYTOJIBHHUKA TI0 IBYM CTOPOHAM M YTy MEXKy HIUMH, 10 CTOPOHE M IBYM IIPIJICKAIINM K HEH yT-
JIaM.
Pewate 3agaun Ha noctpoenue meronom I'MT.
Cmpoumbs TPEYTOJIBHUK 10 TPEM CTOPOHAM.
Pewams 3anaun Ha BEIYHCIIEHUE, TOKA3aTEIBCTBO U MTOCTPOCHUE
O000menne
H CHCTeMAaTH3aLUs 6
3HAHMI ydanuxcst
YnpaxHeHus 175 HOBTOPEHUs Kypca 7 5
KJlacca
Konrtponbhas padora Ne 5 1




IIpumepHoe TemaTH4eckoe miIaHuposanue. I'eomerpus. 8 kiace

( Bcero 70 4acoB)
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s = Conep:xanue y4eoHOT0 KoummyectBo XapaKTepucTHKa OCHOBHBIX BU/IOB JIeATeIbHOCTH Y4eHHKA
E s MarepuaJia 4acoB (Ha ypoBHe Y4eOHBIX AeicTBHIi)
]
=
I'naga 1 29
YeTbIpEéXyroJbHUKHU
1 YeThIpEXYTONBHUK U €TO0 dJIe- 2 Tosacusams, 9T0 Takoe YeTHIPEXYTONbHUK. OMUCHIBATE JIEMEHTHI YETHIPEXYTONBHIUKA.
MEHTEI Pacnosnasams BEIYKITbIE U HEBBITYKJIIbIE YETHIPEXYTOIBHHUKH.
5 Mapatenoroar. CroficTsa na 5 U3zo06padccams 1 HAXOAUTH HA PUCYHKAX YETHIPEXYTOMFHUKU Pa3HBIX BUJOB U UX JJIEMEHTEHI.
P PaMM. Dopmynuposams:
pajenorpaMma
onpeoenenusl: TapajieIorpaMMa, BEICOTHI apajiesiorpaMma; MpsIMOyTroJIbHUKa, poM0a, KBaIpara;
3 [Tpu3Haku mapasienorpaMma 2 CpeAHeH IMHUU TPEYTOJIbHUKA; TPAIICIIH, BRICOTHI TPANCIUH, CPEAHEH TMHUN TPAIleH; ICHTPalb-
4 [ 5 HOTO yTJIa OKPY>KHOCTH, BIUCAHHOTO yTJIa OKPYKHOCTH; BIVICAHHOTO W OIIMCAHHOTO YETHIPEXYTOIb-
PAMOY HUKa;
) Pom6 2 ceoticmea: TiapajiiesiorpaMmma, IpsiMOyroiibHHKA, poMOa, KBajpaTa, CpeIHUX JINHAN TPEYTOJIbHUKA
6 Knaxpar 1 Y Tpareiy, BIIMCAaHHOTO YIJIa, BMIUCAHHOTO M ONIMCAHHOTO YeThIPEXYTOJIbHIKA;
npusHaky: mapauiesorpaMmma, MpsMOyTOJIbHUKA, poM0a, BIMCAHHOTO U OTIMCAHHOTO YETHIPEXYTOIb-
Kontponbhas pabora Ne 1 1 HUKA.
7 Clpe /s THHHS TPEYTOEHAKA 1 oka3zvieams: TEOPEMBI O CyMME YTJIOB YeTHIPEXYTONBHUKA, O TPaAyCHOW Mepe BIIMCAHHOTO YIJIa, O
CBOMCTBax W MpHU3HAKaX Mapajuienorpamma, MpsMoyroibHuKa, poM0a, BIMCAHHOTO U OTIMCAHHOTO
8 Tpanerus 4 Y4eThIPEXYTOIbHUKA.
9 LleHTpanbHble ¥ BIMCAHHbIE 2 Ipumename n3ydeHHBIE OTIPEIETICHNS, CBOMCTBA U MPU3HAKY K PEIICHHIO 3a/1a4
YTIIBI
10 Brucanubie u onMcaHHBIC YETHI- 2
PEXYTOJILHUKHU
Kontponbsnas pabora Ne 2 1
Inasa 2
16

IHonoOune TpeyroJbLHNKOB
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= § MartepHaJia 4acoB (Ha ypoBHe y4eOHBIX JelicTBUIA)
=
11 Teopema daneca. Teopema o 6 Dopmynuposams:
HPOITOPINOHAIBHBIX OTPE3Kax onpedeneHue TONOOHBIX TPEYTOITBHUKOB,;
cgolicmea: MeInaH TPEYTOJIbHUKA, ONCCEKTPUCHI TPEYTOJIbHUKA, TEPECEKAIOIUXCS X0, KacaTelb-
12 [TonoGHbIE TPEYyTrOTLHUKH 1 . A pey ’ p peyr - Tep B P
HOW M CeKYILEH;
13 IlepBeIii npu3HaK Moao0us Tpe- 5 Npu3HAaKy TOA00Hs TPEYTOIBHUKOB.
YTOJBHUKOB Hoxaszvieamu:
o . meopemvl: arneca, 0 MPONOPIUOHATBHBIX OTPE3KaX, O CBOWCTBAX MEAMAH TPEYTOJIbHUKA, OUCCEK-
14 Bropotii u TpeTHii mpu3HaKH 1Mo- 3 P » 0 TIpOTIopHt P ’ A pey ’
TPUCHI TPEYTOIBHUKA;
JIOOUS TPEYTOIEHUKOB y . .
c8olicmea: TIePeceKaroIuXCs XOpA, KacaTeIbHOU U CEKYILEeH;
Kontponbshas pabora Ne 3 1 Npu3HAaKy TOA00Hs TPEYTOIBHUKOB.
Tpumensamy N3y4eHHBIC ONPEACIICHNUS, CBOMCTBA M MIPU3HAKY K PEIICHHIO 3a1a4
I'naea 3
Pemrenne nmpAMoOyroabHbIX 14
TPeyroJbHUKOB
15 MeTpuueckue COOTHOIIEHUS 1 Dopmyrupogams:
B TIPSIMOYTOJTLHOM TPEYTOJIbHHUKE onpeoeneHus: CAHyca, KOCUHYCa, TAHT€HCa, KOTAHTEHCa OCTPOTO yIila MPsSIMOYTOJILHOTO TPEYToiib-
HUKa;
16 Teopema [lucaropa 5 g
€80licm6a: BHIPAKAIOIIIE METPHUECKHE COOTHOIICHHS B TPSIMOYTOJIBHOM TPEYTOJIbHUKE U COOTHO-
KontponbHas pabora Ne 4 1 IICHHUS MEXTy CTOPOHAMU 1 3HAYESHUSIMU TPUTOHOMETPHUYECKHUX (DYHKIHH B IPSIMOYTOJIEHOM Tpe-
TOJIBHUKE.
17 Tpuronomerpuueckue GyHKIUH 3 y
3anucvigams TpUrOHOMETpUUECKUE HOPMYJIBI, BEIPAXKAIOILINE CBSI3b MEXKIy TPUTOHOMETPHUUECKHUMU
OCTPOTO yTJIa MPSIMOYTOJILHOTO
(GYHKIMSMH OJTHOTO U TOTO YK€ OCTPOTO YIJa.
TpeyroJibHUKA
Pewiams npssMOyTONbHBIE TPEYTOIHHUKH.
18 | Pemrenue npsAMOyroJbHBIX Tpe- 3 Hoxasvieamu:
YTOJIEHUKOB meopemy 0 METPUUECKHX COOTHOLICHUSX B MPSIMOYTOJILHOM TpeyroibHuKe, TeopeMy [ludaropa;
OpMYJibl, CBA3BIBAIOIINE CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJTHOTO M TOTO JK€ OCTPOTO YIIIa.
Kontponbnas padora Ne 5 1 popauybi, B ye Yo, ’ A poroy
Bv1600ums 0CHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO ¥ 3HAUCHUS CHHYCa, KOCHHYCa, TAHTeHCa U
KoTaHreHca ajs yriaos 30°, 45°, 60°.
Ipumensms N3y4eHHBIE ONPEAEIICHNS, TEOPEMBI U GOPMYJIBI K PELICHHUIO 3a/1a4
TI'nasa 4 10
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= § MarepuaJia 4acoB (Ha ypoBHe Y4eOHBIX AeicTBHIi)
=
MHOroyrojibHuKH.
IInomaas MHOTOyroJibHMKA
19 MHOTroyroJapHUKN 1 THosachams, 4TO Takoe IIIOIAb MHOTOYTOJIbHHUKA.
OnuceIBaTh MHOTI'OYT'OJIBHUK, €T0 3JICMCHTHI; BBIITYKJIBIC M1 HCBBINTYKIIBIC MHOT'OYT'OJIbHUKH.
20 [onsiTre TuToIIaN
MHOIOVIOJIL K N300paxarh 1 HAXOIUTH Ha PHCYHKAX MHOTOYTOJIBHHK H €r0 3JIEMEHTHI; MHOTOYTOJIbHUK, BIIFICAH-
M ‘ HBI B OKPYKHOCTh, I MHOTOYTOJIbHUK, OTIMCAHHBINA OKOJIO OKPY>KHOCTH.
IInomane npsIMOyroJabHUKA
Dopmynuposams:
21 [Tnomaap napamienaorpaMma 2 onpeoeeHus: BIIMCAHHOTO M OMTMCAHHOTO MHOTOYTOJIFHUKA, TUIOMAAH MHOTOYTOJIEHUKA, PABHOBEIIH-
KHX MHOTOYTOJIEHUKOB;
22 [Tnomans TpeyroapHUKa 2 yroJ ’
OCHOBHbIE C80LICMAEA TIIIOUIA I MHOTOYTOJIbHUKA.
23 [Tnomane Tpanenun 3 lokaszbieams: TEOPEMBI O CYMME YTJIOB BBIITYKJIOTO N-yrojIbHUKA, IUTIOIAAN MPSIMOYTOIbHUKA, I1JI0-
aJil TPEYTOJIbHUKA, TUIOIIA ! TPATICIIHH.
Kontponbsnas padora Ne 6 1 [ann Tpey ’ [Ha/tu Tparien
Tpumensmy N3y4eHHBIE ONPEACIICHNUS, TEOPEMBI U OPMYJIBI K PELICHUIO 32144
IloBTOpEHHE
U CHCTeMAaTH3alus 8
y4eOHOro MaTepuana
YnupaxHeHus I TOBTOPEHUS Kypea 8 7
KJlacca
Kontponbhas pabora Ne 7 1




IIpuMepHoe TemaTHYecKoe IIaHupoBanne. ['eomerpus. 9 kiaacc
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TI'nasa 1 16
Pemenne TpeyroibHUKOB
1 CuHyc, KOCUHYC, TAHT€HC U KO- 2 Dopmynuposams:
tanrenc yria ot 07 1o 180° onpedenenus; CAHyca, KOCUHyca, TAaHTeHca, KoTanrenca yriaa ot 0° go 1807
C601iCTEO CBSI3U JUIMH TUaroHaneil ¥ CTOPOH MapajjiesorpaMmma.
2 Teopema KOCHHYCOB 3
Dopmynupoeams N pa3bICHATH OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO. BBIUNCIATS 3HaUEeHUE
3 Teopema cuHycOB 3 TPUTOHOMETPUUECKOW QYHKIIUH yTIIa 10 3HAYCHHUIO OJJHOM M3 €ro 3aJJaHHbIX (YHKIHH.
Dopmynuposams M TOKa3bIBATh TEOPEMBI: CHHYCOB, KOCHHYCOB, CIIEJICTBHS U3 TEOPEMBI KOCUHYCOB H
4 Pemenuie TpeyroibHUKOB 3 PMYIUP A P YCOB, yeoB, cied P y
CHHYCOB, O IJIOIIAa1 ONIMCAHHOTO MHOTOYT'OJIbHUKA.
S DopmyIibl 15l HAXOXKICHUS TIIT0- 4 3anucvisams 1 JOKa3bIBaTh (POPMYIIBI AJIs1 HAXOXKACHUS IJIOLIAN TPEYTOJIbHUKA, PallyCOB BIIMCAH-
]I TPEYTOJIbHUKA HOW U ONMCAHHOW OKPYKHOCTEN TPEYTOJIbHUKA.
Ilpumensme N3y4eHHBIE ONPEACIICHNS, TEOPEMbI U (OPMYJIBI K PELICHHUIO 3a/1a4
KonrtponbHas padora Ne 1 1 P M pea - Teop bopmy. p A
I'naga 2 8
IIpaBujbHbIE MHOIOYrOJbHUKHU
6 [TpaBuIbHBIE MHOTOYTOJIEHUKH H 4 ToscHuame, 94T0O TaKOE NEHTP U IEHTPATBHBINA YTOJI IPAaBUIILHOTO MHOTOYTOJILHUKA, CEKTOP U CErMEHT
KX CBOWCTBA Kpyra.
Dopmynuposamy:
7 Jnuna okpyxHoctu. [lnomans 3 PAYIUP
kpyra onpeoenenue MPAaBUIBHOTO MHOTOYTOJIbHUKA,;
Y c60licmea MPaBUILHOTO MHOTOYTOJIBHUKA.
Kontponsnaspadora Ne 2 1 Lloka3zvieams CBONCTBA MPaBHIIBHBIX MHOT'OYTOJIEHUKOB.

3anucvisams 1 Pa3bICHATH POPMYJIBI AJTUHBI OKPY>KHOCTH, TUIOLIAIN KPYTa.
3anucwisame 1 NOKa3bIBaTH GOPMYJIBI JUTHHBI TYTH, TUIOMIAIA CEKTOPa, (POPMYIIBI JUIsi HAXOXKICHHS
paauycoB BIMCAHHON U ONKMCAaHHON OKPYXHOCTEH ITPaBUIIBHOIO MHOIOYT OJIbHUKA.
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= § MarepuaJia 4acoB (Ha ypoBHe Y4eOHBIX AeicTBHIi)
=
Cmpoums ¢ TOMOUIBIO LUPKYJISL ¥ TMHEHKHU MPaBUIIbHBIC TPEYTOJIbHUK, YETHIPEXYTONBHHK, ISCTH-
YTOJIbHUK.
IIpumensame N3y4eHHBIE ONPEAEICHNS, TEOPEMbI X GOPMYJIBI K PELICHUIO 3a/1a4
I'naga 3
JexapToBbl 11
KOOP/AMHATHI HA MJIOCKOCTH
8 Paccrosiaue Mexmy IByMs TO4- 3 Onucvieams NPSMOYTOIBHYIO CHCTEMY KOOP/AWHAT.
KaMH € 33JaHHBIMH KOOpNUHA- Dopmynupoeams: ONpeAeIeHre ypaBHEeHU HUTyphl, HEOOXOANMOE M JOCTATOYHOE YCIIOBHS Iapai-
tamu. KoopauHaThl cepeTuHbl JIENBHOCTH JIBYX MPSIMBIX.
oTpe3Ka 3anucwisams 1 1OKa3bIBaTh POPMYIIBI PACCTOSHHUSA MEKAY IBYMS TOYKAMH, KOOPAHHAT CEPEAUHBI OT-
e3Ka.
9 YpaBHerneurypsl. Y paBHEHHE 3 p . .
OKDVIKHOCTH Buvi6ooums ypaBHEeHHE OKPYKHOCTH, 00IIIee YpaBHEHHE NPSMOH, ypaBHEHHE MPSIMOI C YTIJIOBBIM KO-
Py 3G PULIEHTOM.
10 | YpaBHenue npsmMon 2 Hoxazvieams HEOOXO0IUMOE U TOCTATOYHOE YCIIOBUE MAPAJICTBHOCTH ABYX MPSAMBIX.
o . Ilpumensms N3y4yeHHBIE ONPEACIICHNS, TEOPEMbI U (OPMYJIBI K PELICHHUIO 3a/1a4
11 YrnoBoit koaddunment npsmoi 2 P M pea - Teop bopmy. p A
Kontponpnaspadora Ne 3 1
I'nasa 4BexTopbl 12
12 [MonsiTre BeKTOpa 2 Onucviéams NOHATHS BEKTOPHBIX M CKAISAPHBIX BENMYWH. VIITIOCTpHPOBAThH MOHATHE BEKTOPA.
Dopmynuposamy:
13 KoopannateiBekTopa 1 PALYIUP
onpeodenenus: MOIYIs BEKTOPA, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPJMHAT BEKTOPA,
14 CrnoxeHue U BBIYUTaHUE BEKTO- 2 CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB, MPOTHBOIOJIOKHBIX BEKTOPOB, YMHOKEHHSI BEKTOPA Ha
poB YHCJI0, CKaJSIPHOTO MPOU3BEACHUS BEKTOPOB;
C601icTNea: PaBHBIX BEKTOPOB, KOOPJMHAT PaBHBIX BEKTOPOB, CI0KEHUSI BEKTOPOB, KOOPIMHAT BEK-
15 YMHOXEHHE BEKTOpa Ha YHCII0 3 P POB, KOOPL P Pos, POB, KOOPA
TOpa CyMMBI U BEKTOpa Pa3HOCTH JBYX BEKTOPOB, KOJUTMHEAPHBIX BEKTOPOB, YMHOKEHHS BEKTOPA HA
16 CkansipHO€e IpOU3BECHNE BEK- 3 YKCII0, CKATSIPHOTO IIPOU3BEICHUS JIBYX BEKTOPOB, MEPIICHIUKYIISIPHBIX BEKTOPOB.
TOpOB Hoxazvieams TEOPEMBL: 0 HAXOKACHUH KOOPIMHAT BEKTOPA, O KOOPAMHATAX CYMMBbI U Pa3HOCTH BEK-
TOPOB, 00 YCIIOBUHU KOJUTMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXKACHUH CKAISIPHOTO MPOU3BEICHUS
Kontponsnasipadora Ne 4 1 POB, 00y p By POB, a p P A

JIBYX BEKTOPOB, 00 YCIOBUH MIEPIIEHIUKYISIPHOCTH.
Haxooums KOCHUHYC yTiia MEKAY IByMs BEKTOPaMHU.
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Ipumensmy N3y4eHHBIE ONPEACIICHNUS, TEOPEMBI U POPMYJIBI K PELICHUIO 3a/1a4
I'nasa 5 TeomeTpuuecKHe Mpeodpaso- 13
BaHMA
17 Jsmxenne (mepemerenue) hu- 4 Tlpusooums npuMepsl Tpeodpa3oBaHus GUTYP.
rypsl. [lapannensHslil epeHoc OmnuceiBaTh npeodpa3oBanust GUTyp: HapajuiedbHbIN IEPEHOC, OceBasi CUMMETPHSL, LICHTpalbHas
CUMMETPHSI, IOBOPOT, TOMOTETHSI, TOJ00HeE.
Dopmynuposamu:
onpeodenenus: IBUKCHUS; paBHBIX (QUTYpP; TOUEK, CHAMMETPHUYHBIX OTHOCUTEIBHO MPSIMOIL; TOUEK,
CUMMETPUYHBIX OTHOCHTENILHO TOYKH; (PUTYPHL, UMEIOLIEH OCh CHMMETPHH; (UTypBI, HMEIOIICH
LEHTP CUMMETPHHU; TIOAOOHBIX Quryp;
ceoticmea: IBIKEHUS, TapaJlIeIbHOTO NIEPEHOCa, 0CEBOM CUMMETPUH, LICHTPAJIbHON CUMMETPHUH, T10-
BOpPOTa, TOMOTETHH.
Joxazvigams TEOPEMBI: 0 CBOWCTBAX MapajuIeNbHOIO IEPEHOCa, OCEBOH CUMMETPHH, LIEHTPAITbHON
CUMMETPHUH, IOBOPOTA, TOMOTETHH, 00 OTHOLIEHNH IIJIOMAJeH TOAOOHBIX TPEYTOJbHUKOB.
Ipumensme N3yyeHHBIE ONPEACIICHNS, TEOPEMbI U (OPMYJIBI K PELICHUIO 3a/1a4
18 OceBas U IEHTpaJIbHAS] CHMMET- 4
puu. IloBopot
19 I'omoterus.ITogobue puryp 4
Kontponsnaspabora Ne 5 1
IloBTOpEHME M cCcTeMAaTH3a- 10
M yueOHOro Mmarepuasia
VYrpakHeHHS AJIS TOBTOPEHUS 9
Kypca 9 kiacc
KonTponsraspabota Ne 6 1




Kpurepuu ¥ HOpMbI OLIECHKHA 3HAHUH, YMEHUA U HABBIKOB 00Y-
YAKIIUXCH 10 MATEMATHKeE

1. Oyenka NUCbMEeHHbIX KOHMPOTbHBIX paboOm 00yYarWuUxcs no mamemamuxe.

e OTBET OIICHMBACTCSA OTMETKOMN «5», €Clu:

e paboTa BBIMOJHEHA MTOJTHOCTHIO;

® B JIOTHYECKUX PACCYXKICHUAX K OOOCHOBAHHMH PEIICHUS HET IPOOEIIOB U OIITHOOK;

® B pEIICHWU HET MaTeMaTH4YeCKUX OMIMOOK (BO3MOXHA OJHa HETOYHOCTh, OIMCKAa,
KOTOpasi HE SIBJISETCS CJICICTBUEM HE3HAHMS WJIM HEITOHUMAaHUs Y4eOHOr0o MaTepuara).

e OT™meTKa «4» CTaBUTCS B CICIYIONIUX CITyqasiX:

e pa0boTa BBINMOJIHEHA MOJHOCTHIO, HO 00OCHOBAHMSI IIIArOB PEIICHUS HEIOCTATOUHBI (€CIIn
yMEHHE 000CHOBBIBATh PACCYKICHUS HE SBJISUIOCH CIICIIMATLHBIM 00BEKTOM IPOBEPKH );

® JIONYIICHBI OJIHA OIMOKA WJIM €CTh JBa — TPU HENOYETA B BBIKJIAJIKAX, PUCYHKAaX,
yepTekax Wi rpadukax (€Cim 3TH BUIbI pa0OT HE SIBIISUTHCH CIIEIUATbHBIM 00bEKTOM IIPOBEPKH ).

e OTMeTKa «3» CTaBUTCS, €CIIH:

e JloMyIIeHO Oojiee OAHOW OIMOKU WM Oojee JBYX — TPeX HEJOYETOB B BBIKJIAJKAX,
yepTekax WM Tpadukax, HO oOyuarouuiicss oOnanaer o0sg3aTeNbHBIMH YMEHUSMHU I10
IIPOBEPSIEMON TEME.

e OTMeTKa «2» CTaBUTCS, €CIIN:

® JIONYIICHBI CYIIECTBEHHBIC OMIMOKM, MOKAa3aBIIME, YTO OOydYarolIMiics He oOiamaer
00s3aTeNbHBIMU YMEHUSMHU 110 JAHHOHN TeMe B MOJIHOM Mepe.

2. Ol/;eHKa YCHIHbIX Omeemoes 06)/’{61}01/141/{)(?0}1 no vamemamuke

e OTBET OIICHUBAETCSI OTMETKOM «5», €CIIN YUEHHUK:

® II0JIHO PACKPBLI COJEPkKAHUE MaTepuana B 00beMe, IpeayCMOTPEHHOM IIPOrpaMMoin
y4eOHUKOM;

® M3JI0KWI MaTepuall TPAMOTHBIM SI3BIKOM, TOYHO MHCIIOJNb3Yysl MaTeMAaTUYECKYHO
TEPMHUHOJIOTHIO M CHMBOJIMKY, B OIIPEEIIEHHOM JIOTHYECKON MTOCIEA0BATEIbHOCTH;

® [IPaBUJIBLHO BBIMOJIHWI PUCYHKH, YEPTEKH, I'pauKHU, COMYTCTBYIOIINE OTBETY;

e [10Ka3aJl yMEHHE WIUIIOCTPUPOBATh TEOPHIO KOHKPETHBIMH IPUMEPAMHU, IPUMEHATD €€ B
HOBOMW CUTYallMU IPU BHIIOJHEHUH TPAKTUUYECKOTO 3aJaHUS;

® MIPOJIEMOHCTPUPOBAJl 3HAHUE TEOPHUM paHEe M3YUYEHHBIX COIMYTCTBYIOLIUX TEM,
c(OPMHUPOBAHHOCTh M YCTOMUMBOCTH UCIOJIb3YEMBIX ITPH OTBETE YMEHHUM U HABBIKOB,;

® OTBeYaJl CaMOCTOATENIbHO, 0€3 HABOJASAILINX BOIIPOCOB YUUTEIIS;

® BO3MOJKHBI O/IHA — IBE HETOYHOCTH IIPH OCBELLIEHUH BTOPOCTEIIEHHBIX BOIPOCOB UJIH B
BBIKJIa/IKaX, KOTOPbIE YUYEHHUK JIETKO UCIPABUJI IIOCIIE 3aMEUaHUs YUUTES.

e OTBET OLIEHUBAETCS OTMETKON «4», €ciH yJIOBJIETBOPSIET B OCHOBHOM TpeOOBaHMIM Ha
OLIEHKY «5», HO IPU ATOM UMEET OJIUH U3 HEJOCTAaTKOB:

® B U3JIOKEHHUU JIOMYIIEHbl HeOosblIMe MpoOeNnbl, HE HCKa3MBIIEE MaTeMaTHUECKOe
COJIep’KaHuE OTBETA;

e JIONYILIEHBI OAWH — JIBa HEIOYETa IPU OCBELIEHUU OCHOBHOI'O COJAEpKaHMs OTBETA,
HCIIPaBJIEHHBIE MTOCIIE 3aMEUYaHUs YUUTES;

e JOMyLIEHb! OmMMOKa Wiau Oojiee ABYX HEJAOYETOB IPU OCBEUIEHHMH BTOPOCTEIEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKaX, JIETKO UCIPABIEHHBIC NIOCIIE 3aMEYaHUs YUNUTEISL.

e OTMeTKa «3» CTaBUTCS B CIAEAYIONIUX CIy4dasix:



® HEMOJHO PAaCKpPBITO COZIEepKaHNe MaTepuaia (coaep:kaHue U3JI0kKeHO (hparMeHTapHo, He
BCETJla TOCJIEI0BATENBHO), HO TIOKAa3aHO OO0IIee MOHWMAaHHE BOIPOCA M MPOJIEMOHCTPUPOBAHBI
YMEHUs, JOCTAaTOYHBIE /111 yCBOEHHSI IPOrpaMMHOI0 MaTepHaia (ornpeesnensl « TpedoBaHusIMY K
MaTeMaTHYECKOM MOJrOTOBKE 00yUaIOMIMXCs» B HACTOAIICH ITpOrpaMMe 10 MaTeMaTHKE);

® UMENUCh 3aTPYJHEHHUS WM JOIMYIIEHbl OMIMOKM B OIpPENSJICHUH MaTeMaTHYECKOM
TEPMUHOJIOTHH, YEPTEXkAaX, BHIKIAKAX, UCIIPABICHHBIE I10C]I€ HECKOJIBKUX HAaBOJISALIMX BOIIPOCOB
YUUTEIS;

® YYEHHMK HE CIIPaBWJICS C NIPUMEHEHMEM TEOPUHM B HOBOM CUTYallUU NPU BHIIOJHEHUU
IPAaKTUYECKOI'0 3a/laHKsl, HO BBIIIOJIHMI 33JaHUs 0053aTEIbHOIO YPOBHS CI0XHOCTH IO JJAHHOM
TEME;

® [IpU JIOCTATOYHOM 3HAHUM TEOPETUYECKOIO0 MaTepuana BbISBIEHA HEAOCTATOYHAs
c(OPMHPOBAHHOCTb OCHOBHBIX YMEHUI U HAaBBIKOB.

e OTMeTKa «2» CTaBUTCS B CIEAYIOIUX CIIydasx:

® HE PacKpbITO OCHOBHOE CO/IEp’KaHUe yueOHOT0 MaTepuana;

e 00HapyXEHO HE3HaHHE YUYEHHKOM Ooubliei mnu Haubojiee BaXXHOM yacTH y4yeOHOTro
MmarepHaa;

e JIONYILEHb! OMIMUOKU B ONpPEICICHUN HMOHATHUM, MPU HCHOIb30BAHUM MATEeMaTHUECKOM
TEPMUHOJIOTHH, B PUCYHKAX, YePTEkKaxX WM TpaduKax, B BBHIKIAIKAX, KOTOPbIE HE HCIPABICHBI
10CJI€ HECKOJIbKUX HAaBOJSIINX BOIPOCOB YUUTEI.

3. Obwas knaccugpuxayus oumudOOoK.

e [Ipn oleHKe 3HAHWIA, YMEHUH M HABBHIKOB OOYYAIOIIUXCS CIEAYET YYUTHIBATH BCE
omnOku (rpyObie U HErpyObIe) U HETOUETHI.
3.1. I'pyOBIMU CUMTAIOTCSI OLTHOKH:

® HE3HAHME ONpPENIETICHUs OCHOBHBIX MOHSTHI, 3aKOHOB, MMPABUJI, OCHOBHBIX MOJIOKEHUN
TeOpHuH, He3HaHue (Gopmyl, OOMIEHPHUHSATHIX CHUMBOJIOB O0003HAUYEHWM BETWYWH, €IUHUIl HX
MU3MEpPEHHUS;
® HE3HAHHE HAUMEHOBAHUU €MHUI] U3MEPEHUS;
HEYMEHUE BBIJCINUTh B OTBETE IJIaBHOE;
HEyMEHUE IPUMEHSATh 3HaHUS, AITOPUTMBI JUIsl pELIEHUs 3a/1a4;
HEyMEHHE JIeNIaTh BBIBOJBI U 0000IIEHUS;
HEYMEHHE YUTATh U CTPOUTH rpaduKy;
HEYMEHUE TOJIb30BATHCS MEPBOMCTOYHUKAMU, YUEOHUKOM U CIIPAaBOYHUKAMU;
MOTEPSI KOPHSI WJIM COXPAaHEHUE MTOCTOPOHHETO KOPHS;
otOpackiBaHue 0€3 0OBSICHEHHI OJTHOTO U3 HUX;
paBHO3HAYHBIC UM OIIHOKH;
BBIYMCIIMTENIbHBIC OMUOKH, €CITH OHU HE SIBIISTIOTCS OMUCKOM;
JIOTUYECKHUE ONTUOKH.
3.2. K HerpyObIM ommOKaM CleayeT OTHECTH:

® HETOYHOCTh (HOPMYJIMPOBOK, ONPENETICHHM, MOHATHH, TEOPHUl, BEI3BAaHHAS HEMOJHOTON
0XBaTa OCHOBHBIX NPU3HAKOB ONPEENIAEMOr0 MOHATUS WIA 3aMEHOM OJHOIO - JIBYX M3 ITHX
MPU3HAKOB- BTOPOCTENIEHHBIMU;

® HETOYHOCTh TpaduKa;

® HEPAMOHAIBHBIA METOJ PElIEHUs 3aJa4yd WM HEJOCTAaTOYHO NPOJyMaHHBIM IUIaH
OTBeTa (HapylleHHe JOIMKH, TOJMEHA OTJEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMN);

® HEpaIMOHAIBHBIE METOJIBI pa0OTHI CO CIPABOYHOM M IPYTOH JIUTEPATypPOH;

® HEyMEHHE pelllaTh 3a/1a4i, BBIITOJIHATH 3a/laHusl B O0IIEM BUJE.



3.3. Hegoueramu ABIISIFOTCA:

® HEpalMOHAJIbHBIE IPHEMbI BEIYMCIICHUH U TpeoOpa3oBaHuii;
e HeOpe)KHOE BHINIOJIHEHHUE 3aMUCeH, YepTekel, cxeM, TpaduKoB.

Y4eOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE OCHAIIIeHHE 00PA30BATEIbLHOT0
npoiuecca

bubruomeunwiii poro
Hopmamuegnwvie 00Kymenmoi
1.®enepanbHbIil rocy1apcTBEHHBIN 00pa30BaTeIbHbIN CTAaHAAPT OCHOBHOIO 00I1ero oopa3oBa-
HUSL.
2. IlpumepHble IporpaMMbl OCHOBHOT'O o01ero oopazosanus. Marematuka.(CtanaapTsl BTO-
poro nokonenus.) — M.: IIpocsemenue, 2010.
3. Matemaruka: nporpammsl:5-9 knaccsl/ A.I'.Mep3nsk, B.b.ITononckuii, M.C. Sxup,
E.B.Byuko (Anroputm ycriexa)M.:Benrana-I'pag, 2017.
Yueono-memoouueckuit komnnexm
1. Maremarnka:S KJ1acc: y4eOHHK /ISl yYaIIuXCsl 00IIe00pa3oBaTeIbHBIX YUPSKICHUH /
A.I'.'Mep3msx, B.b.ITononckuit, M.C.Sxup. — M.:Benrana-I'pad,2017.
2. MaremaTnka:S Kjacc: AMJaKTHIECKUEe MaTepraibl: COOPHUK 3a/1a4 U KOHTPOJIBHBIX pa-
6ot / A.I''Mep3nsk, B.b.ITononckuii, M.C.Sxup. — M.:Benrtana-I'pad,2017.
3. Maremaruka:5 knacc: padoune terpamu Ne 1 u 2 / A.I.Mep3mnsak, B.b.ITooHckui,
M.C.Sxup. — M.:Benrtana-I'pa,2017.
4. Maremaruka:5 kinacc: merogudeckoe nocooue / E.B.bymnko, A.I'.Mep3sik, B.b.ITonon-
ckuii, M.C.Skup. — M.:Benrana-I'pad,2017.
5. Marematuka:6 knacc: yueOHUK Ui ydaluxcs oO1ieo0pa3oBaTeabHbIX YUPEKACHUN /
A.I' ' Mepamnsx, B.b.ITononckuii, M.C.Sxup. — M.:Benrtana-I'pag,2017.
6. MaremaTnka:6 Kjacc: AUJAKTHYECKHAE MaTepHUabl: COOPHUK 3a/1a4 ¥ KOHTPOJIBHBIX pa-
60t / A.I' Mep3mnsk, B.b.ITononckuii, M.C.Sxup. — M.:Benrtana-I'pag,2017.
7. Marematuka:6 kinacc: padouune terpanu Ne 1 u 2 / A.I.Mepsnsik, B.b.Ilononckuid,
M.C.Axup. — M.:Benrana-I'pad,2017.
8. Marematuka:6 kmacc: meroaudeckoe nmocooue / E.B.bynko, A.I'.Mep3insk, B.B.ITonon-
ckuit, M.C Skup. — M.:Benrana-I'pa¢,2017.
9. Aunrebpa: 7 kiacc: y4eOHHK JJIsl yHaIIuXCsl 001me00pa3oBaTeIbHBIX YUPEKACHU/
A.I''Mep3msak, B.b.Ilononckuii, M.C.Skup. — M :Benrtana-I'pad, 2017.
10. AnreGpa: 7 kyacc: qUIaKTHYECKHE MaTepHalbl: COOPHUK 3a7ad M KOHTPOJIBHBIX paboT/
A.I''Mep3msk, B.b.Ilomonckuit, M.C.Axup. — M :Benrana-I'pad, 2017
11. AnreGpa: 7 knacc: metoguueckoe nocodue/E.B.byniko, A.I''Mep3nsak, B.b.Ilononckuii,
M.C SAxup. — M :Benrana-I'pag, 2017.
12. Anre6Gpa: 8 kiacc: yueOHUK Ui yyamuxcs o011eo0pa3oBaTesIbHbIX YUPEKICHHH/
A.I''Mep3nsax, B.b.Ilononckuii, M.C.Skup. — M :Benrana-I"pad, 2017
13. AnreGpa: 8 kiacc: qUIaKTHYECKHe MaTepHralbl: COOPHUK 3a7ad M KOHTPOJIBHBIX paboT/
A.I'Mep3msik, B.B.Ilononckuii, M.C.Sxup. — M :Benrana-I"pad, 2017.
14. Anre6pa: 8 kmacc: merogunaeckoe nmocoone/E.B.byniko, A.I'.Mep3ansak, B.b.[lononckuid,
M.C.Axup. — M :Benrana-I'pad, 2017.
15. Anre6pa: 9 kinacc: yueOHUK Ui ydaluxcs o0meo0pa3oBaTeIbHbIX YUPExKACHUH/
A.I''Mep3msak, B.b.ITononckuit, M.C.Skup. — M :Benrana-I'pag, 2017.
16. AnreGpa: 9 kiacc: qUIaKTUYECKUE MaTepHuaibl: COOPHUK 3a7ad U KOHTPOJIBHBIX paboT/
A.I''Mep3msak, B.b.ITononckuit, M.C.Skup. — M :Benrana-I'pag, 2017.



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Anrebpa: 9 knacc: metonguueckoe mocooue/E.B.bymko, A.I'.Mep3nsak, B.b.IlomoHcknii,
M.C Skup. — M :Benrana-I'pad, 2017.

['eomerpus: 7 kiacc: y4eOHHK Ui ydamuxcs o0mieodpasoBarenbHbix mkon/ A.I'.Mep3-
nsk, B.b.ITonouckuit, M.C.Axup.- M:Benrana-I'pad,2017.

['eomerpus: 7 Kilacc: TUIAKTUYECKUE MaTepHalbl: COOPHUK 331a4 U KOHTPOJIBHBIX padoT/
A.I''Mep3zmsik, B.b.ITomonckuii, M.C.Axup.- M:Benrana-I'pad,2017.

I'eomerpus: 7 knacc: paboune terpaau Nel,2/ A.I'.Mepsnsk, B.b.Ilononckuid,
M.C.Axup.- M:Benrana-I'pad,2017.

I'eomerpus: 7 xknacc: meroaudeckoe nmocooue/E.B.byiiko, A.I'.Mep3nsk, B.b.ITonon-
ckuit, M.C Skup.- M:Benrana-I'pag,2017.

['eomerpus: 8 Kkiacc: yueOHHK [T ydamuxcs odmuieodpa3oBarenbHbix mkon/ A.I'.Mep3-
nsik, B.b.ITonouckuit, M.C.Axup.- M:Benrana-I'pad,2017.

['eomerpus: 8 Kilacc: MUIAKTUYECKUE MaTepHasbl: COOPHUK 331a4 U KOHTPOJIBHBIX padoT/
A.I"'Mep3zmsik, B.b.ITonmonckuii, M.C.Sxup.- M:Benrana-I'pad,2013.

['eometpus: 8 kinace: paboune tetpamu Nel,2/ A.I'.Mep3insk, B.b.Ilononckuit,
M.C.Sxup.- M:Benrana-I'pad,2013.

['eometpus: 8 kinace: meronuyeckoe nocodbue/E.B.byuko, A.I'.Mep3insk, B.b.Ilonon-
ckuii, M.C.Skup.- M:Benrana-I'pad,2013.

['eometpus: 9 kimacce: yaeOHUK AT ydammxcst o0nieoopazoBarenbHbIX mkon/ A.I.Mep3-
nsik, B.b.Ilononckuit, M.C.Sxup.- M:Bentana-I'pad,2014.

['eomerpus: 9 kiacc: MUIAKTUYECKHE MaTepHasbl: COOPHUK 33a4 U KOHTPOJIBHBIX padoT/
A.I"'Mep3zmsik, B.b.ITonmonckuii, M.C.Sxup.- M:Benrana-I'pad,2014.

['eometpus: 9 kmace: paboune tetpamu Nel,2/ A.I'.Mep3nsk, B.b.IlonoHckuit,
M.C.Axup.- M:Benrana-I'pad,2014.

['eomerpus: 9 kiacc: Mmeronuueckoe nocooue/E.B.byuko, A.I'.Mep3nsk, B.b.ITonon-
ckuit, M.C Skup.- M:Benrana-I'pa¢,2014.

Cnpagounvie nocobus, HaAYYHO-NONYIAPHAA U UCHOPUYECKAA TUmMePamypa
1. baspun WU,U,, ®pubyc E.A. Crapunnsie 3anaun. — M: [Ipocsemienue, 1994.
2. T'aBpmiioBa T.Jl. 3anumarenbHas matematuka : 5-11 kiaccel. — Bonrorpaa: Yuurens,
2008.
3. JleBurac I'.I'. Hecrannaptasle 3agaun no Mmatematuke. — M.: IJIEKCA, 2007
4. ®dapkoB A.B. Marematuueckue onuMnuasl B mkose: 5-11 kimaccel. — M.: Alipuc-
Ipecc, 2005.
5.http://www.kvant.info/ XKypuan «KBaunT»
6./luuyeun JI.®. 3a crpannuamu yuebHuka anreopsl. — M. : [Ipocsemenue, 2010
7.Iyces B.A. CoopHuK 3a1a4 1o reomeTpun:5-9 knaccbl.-M:Onukc 21 Bek:Mup u o6pa-
30BaHue,2005
8.I1otia /[»c.Kak pemrats 3amauy? — M.:Ilpocsemenue, 1975.
9. Ulapvieun U.D.,Epeanscuesa JI.H. Harnsnnas reomerpus. — M.:MHUPOC, 1995.

Ileuamnuie nocoousn

1. Tabnuue! mo MaTeMaTuKe Uit 5-6 KI1accos.

2. TaGnuupl o anredpe 1 7-9 KI1accos.
3.TabyuIib! Mo TeoMeTpuH JiIst 7-9 Ki1accoB

4 TlopTpeTsl BELAAIOUINXCS AeATeNIel MaTEMAaTUKH.

Hnghopmayuonnsie cpeocmea

1. «Kapman mis yuntens matematukuy» http://karmanform.ucoz.ru.



http://karmanform.ucoz.ru/

2. 51 uay Ha ypok MaTeMaTHkH (MeTomudeckue paspadorku): Www.festival.1sepember.ru

3.®LINOP http://www.fcior.edu.ru u EK IIOP http://school-collection.edu.ru.

4.CVYII (coBpeMEHHBIN YUUTEIBCKUAN TTOPTAIT)

http://easyen.ru/? openstat=0KTQsNC50Lst0YHRqdGLOLvQutCwOzs7

5.3aByu. udo Meroauueckas 6ubnmoreka http://www.zavuch.info/methodlib/5/

6. YpoK# — KOHCIIEKTBI WWW.pedsovet.ru

7.HOCB€ MIKOJBHOI'O YUUTEIIA MAaTCMATUKHN

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

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

Yueono-npaxmuueckoe u yueono-nabopamopnoe ooopyoosanue
Jlocka MarHuTHasi ¢ KOOPJUHATHON CETKOM.
Hab6op undp, 6yxB, 3HAKOB AJI1s1 CPEAHEN IIKOJIBI.
Habopsl «Yactu nienoro Ha kpyre». «IIpocteie qpoom».
Habops! reomerprueckux Ted.
KoMmiekT uepTéKHBIX HHCTPYMEHTOB ( KJIACCHBIX): TMHEHKA, TPaHCIIOPTHD,
yronsuuk(30°160°), yeorvnux(45°, 45°), yupryne.

agrwbdE
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