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IHosicHUTEJLHASA 3aIIHCKA

Cmpyxkmypa npocpammbl

1. TlosicHUTe/IbHAS 3AMUCKA, B KOTOPOIl KOHKPETH3UPYIOTCSL OOIIUE IS OCHOBHOTO OOIIIEro
00pa3oBaHus [0 MaTeMaTUKe, NaéTCsl XapaKTepPUCTHKA y4eOHOTo Kypca, ero MecTo B y4eOHOM
I1aHe, IPUBOAATCA TUIYHOCTHBIC, MCTAIIPCAMCTHBIC U IIPEAMCTHBIC PE3YJIbTAaThl OCBOCHUA
y4eOHOT0 Kypca, INITaHUpyeMbIe Pe3yJIbTaThl H3yYeHHs yUeOHOTO Kypca.

2. Coaep:xaHue Kypca MaTeMaTHKH 5-9 Kj1accos.

3. TemaTrnyeckoe IVIAHHPOBAHHUE C ONPEICICHUEM OCHOBHBIX BHOB y4€OHOH NS TEIbHOCTH
yUaIMUCS.

O01mas xapakTepucTHKa MPOrpamMmbl

[Tporpamma 1o MaTeMaTHKE COCTaBieHa Ha OCHOBE DyHIaMEHTAIBHOTO sIIpa CoJIepKaHUs 00IIero
oOpa3oBanus, TpeOOBAHUH K pe3yIbTaTaM OCBOCHHS 00pa30BaTEIILHOMN MPOrpaMMbl OCHOBHOTO O0IIIe-
ro oOpa3oBaHusl, IPEACTABICHHBIX B (heIepaIbHOM rOCYJApCTBEHHOM CTaHIAapPTE OCHOBHOT'O OOIIIETO
o0pa3oBaHus ¢ yUETOM NMPEEMCTBEHHOCTH C MPUMEPHBIMH MPOTrPaMMaMH ISl HAYaJIbHOTO 00IIero 00-
pa3oBaHus IO MaTeMaTHke. B Hell Takyke yYUTHIBAIOTCS JOMUHUPYIOIIKE UAeH U nonoxkenus [Ipo-
rpaMMBbI pa3BUTHS U (POPMUPOBAHUS YHUBEPCATIbHBIX Y4€OHBIX ACHCTBUIA i1 OCHOBHOIO 001IEro 00-
pa3zoBaHMsl, KOTOpPbIE 00ecTieYrBa0T POPMUPOBAHUE POCCUUCKON TPaXkIaHCKON UICHTUYHOCTH, KOM-
MYHHKATHUBHBIX Ka4€CTB JJUYHOCTH U CIIOCOOCTBYIOT (DOPMHUPOBAHHIO KITFOUCBOH KOMIICTCHIIUH - YMe-
HUSL Y4UMbCA.

Kypc maremaTuku 5-6 knaccos siBisieTcst QyHIaMEHTOM TSI MATEMAaTHIECKOTO 0Opa30BaHUS U pa3-
BUTHUS IIKOJIbHUKOB, JOMUHUPYIOIIEH QyHKIIMEN IpU €ro U3y4yeHUH B 3TOM BO3pPACTE SIBJISIETCS WH-
TEJUIEKTyaJIbHOE pa3BUTHE ydammxcsa. Kypc mocTpoeH Ha B3BEIIEHHOM COOTHOILIEHUN HOBBIX U paHee
YCBOEHHBIX 3HAHUN,003aTEIbHBIX U IONOJHUTEIbHBIX TEM JJIS1 U3YUEHUS, a TAK)KE YUYUTHIBAET BO3-
pacTHbIe M UHIUBHIyaJIbHbIE OCOOCHHOCTH YCBOCHHUS 3HAHUM yJallluMHCS.

HpaKTI/I‘-I€CKa${ 3HAYMMOCTBh HIKOJIBHOI'O KypCa MaTCMAaTUKH 5-6 KJIaCCOB COCTOUT B TOM, 4YTO MpECIa-
METOM €€ HU3YUYCHUSA ABJIAIOTCA NPOCTPAHCTBCHHBIC q)OpMI)I H KOJIMYCCTBCHHBIC COOTHOIICHHUA pCalib-
HOr'o Mupa. B COBpPCMCHHOM O6H_ICCTBC MaT€MaTu4dCCKasda moAroToBKa HCOGXOI[I/IMa KaKIOMY YCJIOBC-
Ky, T.K. MaTE€MaTuKa NPpUCYTCTBYCT BO BCEX c@epax YeJIOBEUYECKOM ACATCIIBHOCTH.

MaremMaTHKa SBISCTCS OIHHM M3 OIIOPHBIX INKOJBHBIX MPEAMCTOB. MaremaTtudeckue 3HaHUS U
YMCHHA HCOGXO,Z[I/IMLI I N3YYCHUA anre6pf,1 U TCOMCTpPHUU B 7-9 KJIacCax, a TaKKC IJId U3YUCHU
CMECXKHBIX JUCIUIIINH.

OpHOM M3 OCHOBHBIX IIeJIel U3YUEHUS MAaTEMATHKH SBJSICTCS Pa3BUTHE MBIIIUICHUS, TIPEXKJIC BCETO
abctpakTHOro MbIieHUs. C TOYKH 3peHUS BOCIUTAHUS TBOPUECKOH JIMYHOCTH OCOOCHHO BaXKHO,
YTOOBI B CTPYKTYPY MBIIIICHUS YYAIIUXCS , KPOME allTOPUTMUUYECKUX YMEHUHN U HaBBIKOB, KOTOPBIE
chopMyITHUPOBAHKI B CTAHJAPTHBIX MpaBUIIax, (GopMyrnax u alropuTMax ACHCTBUIA, BOILIN BPUCTHYC-
CKHe TIpUEMBI KaK 00IIero, Tak U KOHKPETHOTO XapakTepa. DTH MPUEMBI, B YaCTHOCTH, (OPMUPYIOTCS
IIPY TIOMCKE PEIICHUS 3a/1a4 BBICITUX YPOBHEH CIIOKHOCTH. B mporiecce n3ydeHnss MaTeMaTHKH TaKKe
(bOpMHUPYIOTCS U TaKUE Ka4eCTBA MBIIIJICHHS, KaK CHJIa ¥ THOKOCTh , KOHCTPYKTUBHOCTD W KPUTH Y-
HOCTh. JlJ1s ajantanuu B COBPEMEHHOM HH(OPMAITHOHHOM OOIIECTBE BAXKHBIM (PaKTOPOM SIBIISICTCS
(GhopMHPOBaHHE MATEMATHYECKOTO CTHIIS MBIIIJICHHS, BKITFOYAroIIee B ceOs MHIYKIIMIO M JISAYKIIHIO,
0000111eHNe ¥ KOHKPETU3AIUIO, aHAIIU3 U CUHTE3, KIIaCCU(UKAIINIO ¥ CUCTEMAaTH3aIuIo, abcTparupo-
BaHHE U aHAJIOTHIO.



OOydeHne MaTeMaTHKe AaéT BOZMOKHOCTh IIKOJIbHUKAM HAYYHUTHCS INIAHUPOBATH CBOKO JIESATENb-
HOCTh, KpUTUYECKH OIICHHBATh €€, IPUHUMATh CAMOCTOSTEIbHBIC PEIICHHS, OTCTAMBATh CBOU B3IJIS-
JIbI U YOCIKICHUS.

B Mponecce N3y4CHUA MaTCMAaTUKH HIKOJIbHUKH Yy4aTCAd U3JIaraTb CBOU MBICJIU SICHO U UCUHCPIIBIBA-
IOIIC, HpI/IO6peTaIOT HaBBIKH YETKOTO U T'paMOTHOI'O BBIIIOJHCHHUA MAaTEMATUICCKUX BaHHCCﬁ, Ipu
9TOM HCIIOJIB30BAHNEC MATEMATHYCCKOI'O A3bIKA ITO3BOJIACT pa3BUBATh Yy YHAIIUXCA I'PAMOTHYIO YCTHYIO
U MIUCBbMECHHYIO PCYb.

3HAKOMCTBO C UCTOpUEH Pa3BUTHUS MaTeMaTUKU KaK HAyKu (OPMHUPYET y ydamuxcs mpecTaBlieHue
0 MaTeMaTHKe KaK YacTH 00IeYeIOBEYECKON KYIbTYPBHI.

3HAaYUTEIbHOEC BHUMAHKE B U3JI0KEHUHU TEOPETUUECKOr0 MaTepuaia Kypca yAenseTcs ero MoTuBa-
WU, PACKPBITHIO CYTH OCHOBHBIX MOHATHH, UACH, MeTo10B. OOydeHHE OCTPOEHO Ha 6a3e Teopu-
MPa3BUBAIOIIEr0 00YUEHHs, YTO TOCTUTAeTCsl 0OCOOCHHOCTSIMH U3JI0KEHUS TEOPETUUECKOro MaTepraia
U yIpaKHEHUSMU HA CpaBHEHUE, aHAIU3, BbIJICJICHHUE TJIABHOTO, YCTAaHOBIIEHUE CBsI3eH, KiIaccuduka-
1uto, 0000meHne u cuctemaru3amnuio. OcoO00aKIIEHTUPYIOTCS COIePKATEITLHOE PACKPBITHE MaTeMa-
TUYECKHX MOHSATUHN, TOJIKOBAHUE CYITHOCTH MAaTEMAaTHYECKUX METOJIOB U 00JACTH UX MPUMEHEHUSI,
JIEMOHCTPALIMS BO3MOKHOCTEN MMPUMEHEHUSI TEOPETUUECKUX 3HAHUU JIJIsl PELIECHUS 3a]1a4 [TPUKIaJHOTO
XapakTepa, HapuMep PelIeHUs TEKCTOBBIX 3a/1a4, JEHEKHBIX U MMPOLEHTHBIX PACYETOB , yMEHHUE
IOJIB30BAThCS KOJIMYECTBEHHOM NH(OpMAaIIUeH, MPeACTaBICHHON B Pa3IMYHbIX (hOpMax, YMCHHE Y-
TaTh rpaduku. Oco3HaHue 00IIET0, CYIIECTBEHHOTO SBJISETCSI OCHOBHOW 0a30ii JUIsl pelIeHUs yIpaK-
HEHUW. BaXHO NPUBOAUTD 1€TaTIbHBIE MOSICHEHUS K PEILIEHUIO TUIIOBBIX YIIPAKHEHUI. DTUM PaCKphI-
BAETCs CYTh METO/1A, OAX0/1a, IPEIAraeTcs alrOPUTM WJIM 3BPUCTHUYECKAs CXeMa PEeLICHUs YIPaXK-
HEHUH ONPEACIEHHOTO TUIIA.

Kypc anreopsl 7-9 xinaccoB siBisieTcst 0a30BbIM /I MATEMAaTHYE€CKOTO 00pa30BaHUs U
pa3BUTHA MIKOJILHUKOB. ANredpandeckie 3HaHUS U YMEHHsI HEOOXOAUMBI JIJIsl U3y4EHUSI TeOMETPUU B
7-9 knaccax, ainredpbl 1 Hayasl MaTemaTuueckoro aHaiusa B 10-11 kiaccax, a Taxke Juist U3y4eHHs!
CMEXKHBIX TUCITUILINH.

[TpakTHYeckas 3HAYMMOCTD HIKOJIBHOTO Kypca anreOpsl 7-9 KIIacCOB COCTOUT B TOM, UTO TIPE/I-
METOM €€ U3yUeHHs SABIISIOTCS KOJMUECTBEHHbIE OTHOIIECHHS U MPOLIECCHl PeabHOTO MUPA, ONUCaH-
HBIE MaTEMaTHYECKUMH MOJISIISIMU. B coBpeMeHHOM 00IIecTBe MaTeMaTudecKas MoAroToBKa He00X0-
IMMa KakJIOMY YeJIOBEKY, TaK KaKk MaTeMaTHKa MPUCYTCTBYET BO BceX cepax 4emoBeUecKoil aes-
TEJIBHOCTH.

OnHOM U3 OCHOBHBIX 1eJIel U3yUEHHUs alreOphl SIBISETCS Pa3BUTHE MBILIUICHUS, IPEXK/IE BCETO
dopmMupoBaHre abCTpaKTHOTO MBIIUICHUS. B mporiecce nzydenus anreOpsl popmMupyercs Jorude-
CKO€ U aITOPUTMUYECKOE MBIIIJICHHE, a TAK)KE TAaKHE KaueCTBA MBIIIUICHHUS, KaK CUJia U THOKOCTb,
KOHCTPYKTUBHOCTB Ml KPUTHYHOCTE. [ ajanTanuy B COBpeMEHHOM MH(OPMAaIMOHHOM 00IIecTBEe
BaXHBIM (DaKTOPOM SIBIISIETCSI POPMUPOBAHNE MATEMATHUUECKOTO CTUIISI MBILIUICHHUS, BKIIIOUYAIOIIEE B
ce0st THAYKINIO U JeAYKINI0, 0000IIeHre 1 KOHKPETH3AIIUI0, aHAJIN3 ¥ CUHTE3, KJIaCCU(DUKAITUIO 1
crcTeMaTHU3allnio, abCTparupoBaHUe U aHAJIOTHIO.

OO0yuenue anredpe 1a€T BOZMOKHOCTH IKOJIBEHUKAM HAYYHUTHCS IJIAHUPOBATH CBOIO JCSATENb-
HOCTbh, KpUTHYECKH OIICHUBATH €€, IPUHUMATh CAMOCTOSITETIbHBIC PEIICHUS, OTCTAaNBATh CBOU B3TJISIIBI
1 yOexXIeHusl.

B nporiecce n3ydenus anreOpbl MIKOIBHUKU YIaTCs U3JIaraTh CBOM MBICIH SICHO M HCUEPITBIBAIO-
11e, TPUOOPETAIOT HABBIKK YETKOTO M TPAMOTHOTO BEITIOTHEHUSI MATEMAaTHIECKHX 3aIICeH, IIPH TOM
MCIOJIb30BaHNE MAaTEMATHUYECKOTO SI3bIKA TIO3BOJISIET PAa3BUBATh Y yUAIIUXCS TPAMOTHYIO YCTHYIO U
MUCBMEHHYIO peUb.
3HAKOMCTBO C HCTOpUEN pa3BUTHUS alnredpbl Kak HAyKu (GOpMHUPYET y ydalluxcs NpecTaBieHue oo

anredpe Kak 4acTu oOIIeYesIOBEYECKON KYIbTYpPHI.



3HAUUTEIbHOE BHUMAHKE B U3JI0)KEHUH TEOPETUUECKOI0 MaTepuaia Kypca yAeaseTcs: Ero MOTH-
BallH, PACKPBITUIO CYTH OCHOBHBIX MOHATUHN, HIEH, MeTO0B.. OO0y4eHue MoCTpOoeHO Ha 0asze Teopun
pa3BUBAIOIIET0 O0YUYEHHMS, YTO JOCTUTAETCSI OCOOCHHOCTSAMU M3JI0KEHUS] TEOPETUUECKOI0 MaTepHuasa
U YIPaXHEHUSIMU Ha CpaBHEHHE, aHAJIN3, BbIACICHHUE TJIaBHOT'O , yCTAaHOBJICHUE CBsI3€eH,, Kilaccuduka-
1110, 00001eHne U cucTeMaTu3anuio. Oco0o akKLEHTUPYIOTCS COAEPIKATEIbHOE PACKPBITHE MaTeMa-
TUYECKUX MOHITUH, TOJIKOBAaHHE CYIITHOCTH MAaTEeMaTHYECKUX METOJIOB U O0JIACTH UX MIPUMEHEHHS,
JEMOHCTpPALIHS BO3MOXKHOCTEN IPUMEHEHUS TEOPETUYECKUX 3HAHUM JUIsl pEIIEHUs] Pa3HOOOpa3HbIX
3a/1a4 IPUKJIAIHOrO XapakTepa, HallpuMep PELICHU TEKCTOBBIX 3a/1a4, ACHEKHBIX U IIPOLIEHTHBIX
pacuy€ToB, yMEHHE NOJIb30BATHCS KOJTUUYECTBEHHON HH(OpMAIIHEH, PEICTaBICHHON B pa3INuHON
¢bopme, ymenue untarh rpaguku. Oco3HaHue 001IEero, CyIeCTBEHHOIO SBJISIETCS OCHOBHOM 0a30ii 11
pelIeHns ypaKHEHUH. Ba)kKHO IPUBOJUTH ETaJIbHBIE MOSCHEHUS K PEIIECHUIO TUIIOBBIX yIIpaXkKHe-
HUH. DTUM PacKpbIBAETCS CyTh METO/IA, MOAXO0AA, IIPEIaraeTcs alrOPUTM HIIM 3BPUCTUYECKAs CXeMa
pEeLlIeHNs yIIPaXHEHUH ONPENEIEHHOTO THIIA.

[IpakTH4eckas 3HAYMMOCTD HIKOJBHOTO Kypca reOMeTpHH 7-9 KJIaccoB COCTOUT B TOM, UTO
IpeAMETOM e€ M3Y4eHHS SBJISIOTCS TPOCTPAHCTBEHHBIE (POPMBI M KOJIMYECTBEHHBIE OTHOLICHUS pe-
anpHOrO Mupa. B coBpeMeHHOM 00111eCTBE MaTeMaTH4ecKast IoIroTOBKa HE00X0IMMa KaKOMY YeJIo-
BEKy, T.K. MaTeMaTHKa IPUCYTCTBYET BO BCEX c(epax YeIOBEUECKON JIEATEITBHOCTH.

['eomeTpus SBISAETCSA OJHUM U3 OTIOPHBIX IIKOJIBHBIX MPEAMETOB. | eoMeTprudecKkre 3HaHUS U
YMEHHS HEOOXOAMMBI JJIsl U3YYCHHUS IPYTUX MIKOIBHBIX AUCHUILIHH (Pusnka, reorpadus, XuMmus,
nHpOpMAaTHKA U JIp.)

OnHOM M3 OCHOBHBIX II€JIEH 3ydYeHUE TEOMETPUH SIBJISETCS pa3BUTHE MBILIUIEHUS, [IPEXKIE BCETO
(dopmupoBanue aOCTpaKTHOTO MBIIUICHHs. B mpouecce n3ydenus: reomerpun GOPMHUPYIOTCS JIOTHYE-
CKOE M aJITOPUTMHUYECKOE , @ TAK)KE TaKHE Ka4eCTBA MBIILICHUS, KaK CHJIa U THOKOCTh, KOHCTPYKTHB-
HOCTBh ¥l KpUTHYHOCTH. IS amanTaiuy B COBpeMEHHOM HH(POPMAITMOHHOM OOIIECTBE BAKHBIM (aK-
TOpPOM sIBJIsIeTCsl (POPMHUPOBAHNE MATEMATUYECKOT'O CTUJIISI MBIIIIICHHUS], BKITIOUAIOIIETO B ce0sl MHTyK-
VIO U IeAYKIIHNIO, 0000IIeHNe U KOHKPETU3AINIO, aHAJIN3 U CHHTE3, KJIACCU(HUKALNIO M CHCTEMaTH3a-
1IUI0, a0CTparupoBaHUe U aHAJIOTHIO.

OOydenue reoMeTpuu TaET BOZMOKHOCTD IIKOJIBHUKAM HAyYHTHCS TUIAHUPOBATH CBOIO JIEs-
TEJNbHOCTb, KPUTUUECKU OLIEHUBATh €€, IPUHUMATh CAMOCTOSTENIbHBIE PEIICHNUs, OTCTaBaTh CBOU
B3TJISIIIBI U YOIKICHUS.

B nporecce u3ydeHus reoMeTpuu MIKOJIBHUKH y4aTcsl U3J1araTh CBOM MBICIH SICHO M HCUEPIIbI-
BaloIIe, NpUOoOPETAIOT HABBIKK YETKOTO BHIMTOJIHEHHUS MATEMATUIECKHUX 3aIHCEH, IPH STOM HCIIOJIb30-
BaHUE MAaTEeMaTHYECKOTO SI3bIKa MO3BOJISIET PA3BUBATh Y yYaIlUXCsS PAMOTHYIO YCTHYIO U TUCbMEH-
HYIO peUb.

3HaKOMCTBO C UCTOpPHEN Pa3BUTHS T€OMETPUU KaK HAyKHU (POPMUPYET y YHaIMXCs MPE/ICTaB-
JICHHE O TEOMETPHH KaK YacTH 00IIEUeT0BEYeCKON KYIbTYPHI.

3HayMTeNbHOE BHUMAHHE B U3JI0KEHUN TEOPETHUYECKOI0 MaTrepHaja Kypca yJaelseTcs: ero Mo-
TUBAINH, PACKPBITHIO CYTH OCHOBHBIX MTOHATHH, Uel, MmeTo1oB. OO0y4eHue MocTpoeHo Ha 0aze Teo-
PHH pa3BUBAIOIIETO O0YUYEHHS, YTO JOCTUTAETCS OCOOCHHOCTSAMH M3JI0KEHHUS TEOPETHUECKOTO MaTe-
puala v ynpaKHEeHHSIMUA Ha CpPaBHEHUE, aHAIIN3, BBIJICIICHHE TJIABHOTO, YCTAHOBJICHUE CBSI3€H, Kilac-
cu(UKaINIO, J0KA3aTEIbCTBO, 00001eHNe U crucTeMaTh3annio. Oco00 aKIEHTHPYIOTCS COAepKa-
TEJIBEHOE PACKPHITHE MATEMATHICCKHUX TIOHSATHIA, TOJKOBAaHUE CYITHOCTH MaTEMAaTHIECKUX METOJIOB U
00JIaCTH UX MPUMEHEHHs, JEMOHCTPALIMs BO3SMOXHOCTEH IPUMEHEHHUSI TEOPETUUECKUX 3HAHUH JUIs
pemIeHus pa3sHOOOPa3HBIX 3a7ad MPUKIIaTHOTO xapakTepa. Oco3HaHNe 00IIEero, CYIIeCTBEHHOTO SIBIIS-
eTcs OCHOBHOM 0a30i1 Ju1 peleHns yrpaKHeHUH. DTUM PacKpbIBaeTCs CYyTh METO/Ia, peJiaraeTcs
AJITOPUTM HITM DBPUCTUYECKASI CXeMa PElICHUs YIPAKHEHAN OMPeaesIEHHOTO THIIA.

OO0urasi xapakTepucTHKA Kypca MaTeMaTUKHU B 5-9 kiaccax

Copepxanue Mmamemamuueckozo 00pazoeanus é 5-6 kiaccax MpeiCcTaBiICHO B BUJE CISAYIOLUINX
COZIEpKATENIbHBIX pa3AeioB: «ApupmeTukay, «UuciaoBble 1 OyKBeHHbIE BHIPAXKeHUA. Y paBHe-
Hus», «'eomerpnueckue ¢purypol. U3mepeHune reoMeTpu4ecKuX BeJTUHYUH», « DJIEeMEHTHI CTATH-
CTHKH, BeposiTHOCTH. KoMOuHaTOpHBbIe 3agaun». «MaTeMaTHKa B HCTOPHYECKOM Pa3BUTHH»



Copneprxanue paszziena «ApupMeTHKa» CIYKUT 0308 1711 JaIbHEHIIEro U3y4eHus yJalumMucs Ma-
TEMaTUKH U CMEXHBIX JUCLUIUINH, CIIOCOOCTBYET Pa3BUTHIO BEIYMCIUTEIBHON KYJIbTYpPbI U JIOTHYe-
CKOT'O MBILIUIEHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS AITOPUTMAMH, a TAKXKe IPHUOOPETEHUIO
IIPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX B ITOBCEIHEBHOM ’KU3HU. Pa3BuUTHE NOHATHUS O YUCIIE CBSI3aHO
C U3Y4YEHHEM pallMOHAJIBHBIX YUCEN: HATypaJIbHBIX YUCell, OOBIKHOBEHHBIX U IECATHUHBIX IpOOEH,
IIOJIOKUTEIIBHBIX U OTPULIATEIbHBIX YUCEL.

Copepxanue pazaena «UnciioBbie U 0yKBeHHbIE BbIPA:KeHUsI. Y paBHeHHUsD» POPMUPYIOT 3HAHUS
0 MaTeMaTH4ecKoM si3bike. CylllecTBEHHAs pOJib IIPH 3TOM OTBOAUTCS OBJIAJICHUIO(OPMaIbHBIM aria-
parom OyKBEHHOTO HcUHCcIeHus. M3yuenne marepuaia crnocoOcTByeT (POPMUPOBAHHIO Y YUAIIIUXCS
MaTEMaTUUYECKOTI'0 alrapaTa pelieHus 3a/1a4 ¢ IOMOIIbI0 YPAaBHEHUH.

Copnepxanue pasgena »I'eomerpudeckue purypol. U3mepenne reoMeTpu4ecKUX BeJTHYHHY,
bopmupyeT y ydamuxcs HOHATHS TEOMETPUIECKUX (PUTYp Ha TUIOCKOCTH U B TIPOCTPAHCTBE, 3aKJIAIbI-

BacT (bOpMI/IpOBaHI/IH FGOMCTqueCKOﬁ «pcUmn», pa3BUBACT IIPOCTPAHCTBCHHOC B006pa)K€HI/Ie H JI0ru-
YCCKOC MBIIIJICHUC.

Copepxanue pa3aena «JaeMeHThl CTATHCTUKH, BeposiTHOcTH. KomOuHaTopHblie 3agaumn» - 004-
3aTeIbHbI KOMIOHEHT IIKOJILHOTO 00pa30BaHusl, YCUIIMBAIOIIMMA €ro MPHUKIATHOE U MPAKTUIECKOe
MpUMEHEeHHEe. ITOT MaTepual HEOOXOAUM IMPEKe BCero st POpMUPOBaHUS y ydamuxcs QyHKIUO-
HAJIbHOW TPAMOTHOCTH, YMEHHSI BOCIPHUHUMATH U KPUTHUYECKU aHATU3UPOBATh HHPOPMAIIHIO, TIPE/I-
CTaBJICHHYIO B Pa3IMYHBIX (pOpMaxX, IOHUMATh BEPOATHOCTHBIN XapaKTep MHOTUX PEaIbHBIX 3aBUCH-
MOCTEH, MPOU3BOAUTD MPOCTEHUININE BEPOSITHOCTHBIC pacu€Thl. M3ydeHne ocHOB KOMOMHATOPUKH 1103~
BOJIUT y4alleMYCsl OCYIIECTBIISATh PACCMOTPEHUE CllyyaeB, Nepedop BapUaHTOB, B TOM YUCJIE B IIPO-
CTEHIINX MPUKIIATHBIX 3a/1a4ax.

Paznen «MaTtemaTHKa B HCTOPHYECKOM Pa3BUTHW» IpeJHA3HAUYEH i1 GOpMHUpPOBAHUS Npe-
CTaBJICHUN O MaTeMaTHKE KaK YaCTH YEJIOBEYECKOU KYIbTYpBI, 1151 OOIIET0 pa3BUTHS LIKOJIBHUKOB,
IUIS CO3JJaHUsI KYJIbTYPHO-UCTOPUYECKON CpeJibl 00yUEeHHUS.

Coneprkanue Kypca anzeopsl B 7-9 kiiaccax mpeICTaBICHO B BUJIE CICAYIONINUX PA3CIIOB: «AJl-
reopa», «4YucjaoBbie MHOKECTBA», «DYHKIUN», «IJIeMEHTHI MPUKJIATHOH MATEeMATHKN», «AJI-
redpa B HCTOPUYECKOM Pa3BUTHH»

Conepsxanue pasnena «Ajaredpa» GopMupyeT 3HaHUS O MATEMATHIECKOM SI3bIKE, HEOOXOUMBIE
AJIg PpCIICHUA MAaTEMATUYCCKUX 3a71a4, 3aaa4 U3 CMEXKHBIX JUCIHUIIINH, a4 TAKXE NPAKTHYCCKUX 3a1a4.
W3yuenmne maTepuaia criocoOCTByeT (GOPMUPOBAHHIO Y YUAIIHXCS MATEMAaTHYECKOTO ariapara pere-
HUS 337124 C TIOMOIIBIO YPaBHEHH, CUCTEM YpaBHEHHI U HEPABEHCTB.

Marepuan TaHHOTO pa3jielnia MpeCTaBlIeH B aCleKTe, CIIOCOOCTBYIOIIEM (OPMUPOBAHHUIO Y yda-
IMUXCs YMEHUA T10JIb30BAaTHCA aAJITOpUTMaMHU. CymeCTBeHHaH POJIb IPU 3TOM OTBOJUTCSA Pa3BHUTHIO
AJITOPUTMUYECKOTO MBIIUICHUS — BXKHON COCTABJISIONICH HHTEIUICKTYaIbHOTO Pa3BUTHSI YSIIOBEKA.

Copepxanne pasaena «UncjaoBbie MHOKECTBA) HAIEIICHO HA MAaTEMaTHYECKOE Pa3BUTHE y4a-
mxcs, GOpMHUPOBAHKE Y HUX YMEHUS TOYHO, CKAaTO U SCHO M3JIaraTh MBICJIU B YCTHOMN M MHCbMEHHOM
peun. Marepuan paszeia pa3BUBaeT IOHATHE O YUCIIE, KOTOPOE CBA3aHO C U3YYEHUEM JIEHCTBUTEIb-
HBIX YHCEIL.

Lens conepxanus pasaena « @yHKIHW» - TOTyYEHUE IIIKOJIPHIKAMHA KOHKPETHBIX 3HaHUN O QYHK-
MM KaK BAKHEUIIEN MaTeMaTUYECKOW MOJIEIIN JIJIsl ONIMUCAHUS U UCCIIEIOBAHUS IPOLECCOB U SIBJICHUI
okpyxaroriero Mupa. COOTBETCTBYIOIIUN  MaTepuai CIOCOOCTBYET Pa3BUTHIO BOOOPAKECHUS U



TBOPYCCKUX CHOCOGHOCTCP'I ydamuxcs, yMCHUIO UCITIOJIBb30BATh PA3JIMYHLBIC A3bIKU MATCMATHKHU (CJIO-
BECHBIN, CHMBOJIMYECKUH, Tpapraeckuii ).

Coneprkanue pasjiena « JjeMeHThI NPUKJIATHON MaTeMaTHKW) PACKPBIBACT MPUKIAJIHOE U
MPAaKTUYECKOE 3HAUCHHE MAaTEMaTHKH B COBPEMEHHOM Mupe. MaTepuai J1aHHOTO pa3Jiena crnocoo-
cTBYeT (POPMUPOBAHUIO YMEHUS MPECTABIATh U aHAIM3UPOBATh PA3IUUYHYI0 HH(OPMALKIO, TOHUMA-
HUIO BEPOSITHOCTHOT'O XapaKTepa pealibHbIX 3aBUCUMOCTE.

Paznen «Ajreopa B HCTOpPHYECKOM Pa3BUTHNY IpeAHA3HAuEH A (OpPMUPOBAHHUS MpEACTaBIIe-
HUN 0 MaTeMaTHKE KaK YacTH 4eJIOBEUECKON KYJbTYpBbI, 1151 OOIIEro pa3BUTHS IIKOJILHUKOB, CO3J1a-
HUS KYJIBTYPHO-UCTOPUYECKOI cpebl 00yueHusl.

Conepxanue Kypca ceomempuus 7-9 xiaaccax MpeCTaBICHO B BUJIE CIEAYIOIIUX COAEPKATEIbHBIX
paznenoB: «I'eomerpuueckue purypbn», «M3Mepenne reoMeTpu4ecKuX BeJIHInn», «Koopauna-
Tb», «BekTOopbD»

Copnepxanue pazznena «I'eomeTrpuyeckue GUIypb» CIyXHUT 0a30# U JaTbHEHIIIETO H3y4de-
HUS yJallMMUCs reoMeTpuu. M3ydenne marepuana criocoOCTByeT pOPMUPOBAHUIO Y yUHalIUXCsl 3HA-
HUH 0 TeOMETPUYECKON (PHUType KaK BaKHEHIIIEH MaTeMaTHIeCKON MOICIH [T OTIMCAHUSI PeabHOTO
Mupa. ['1aBHas 1enb JaHHOTO pa3jena - pa3BUTh y ydalluxcs BOOOpakeHUE U JIOTHYECKOE MBIIILIe-
HUE MyTEM CUCTEMAaTUYEeCKOI0 U3yYeHHUs] CBOWCTB I'€OMETPUYECKUX (UTYp M MPUMEHEHHs 3THX
CBOMCTB P PELIEHUH 33]1a4 BBIYUCIUTEIBHOTO U KOHCTPYKTUBHOIO Xapakrepa. CyliecTBeHHas
POJIb IPH 3TOM OTBOJUTCS Pa3BUTHIO reOMeTpuueckoil nHTyunuu. CouyeraHue HarjsiIHOCTHU ¢ (Gop-
MaJIbHO-JIOTMYECKHUM IIOJIXOJIOM SIBJIIETCS HEOTHEMIIEMOM YaCThIO0 TEOMETPUUECKUX 3HAHUI.

Copneprxanue paszziena «M3mMepeHue reoMeTpuYecKUX BeJHYHH» PACIIUpPSET U yriyoaseT
MPEACTABJICHUE YUalINXCs 00 M3MEPEHUX JJIUH, YTII0B U IUIoNIaae Guryp, cnocodbcTByet popmupo-
BaHUIO MPAKTHMYECKUX HABBIKOB , HEOOXOANMBIX KakK MPHU PELIEHUU F'€OMETPUIECKHX 3a/1a4, TaK U B
MMOBCEIHEBHOW KU3HU.

Copneprxanue paszzienoB «KoopauHaTsh», «BekTopb» paciumpser u yriy0siseT npeacTaBieHus

yyalmxcs 0 METo/ie KOOpAMHAT, pa3BUBAeT YMEHHUE IPUMEHSTh ajlre0panyecKkuil anmnapar npu perie-
HUU TE€OMETPUYECKUX 3a]1a4, a TAKXKE 3a/1a4 CMEKHBIX JUCIUILINH.
Paznen «I'eomeTpusi B MCTOPHYECKOM Pa3BUTHM», COJEPKAHUE KOTOPOTo (parMEeHTapHO BHEIpe-
HO B M3JI0KEHHE HOBOT'O MaTepHualia CBEJEHUs 00 aBTOpax M3y4yaeMbIX (PaKTOB U TEOPEM, UCTOPUU HX
OTKPBITHS, IIpeIHa3HaueH 1J1s1 GOPMUPOBAHUS MIPEJICTABICHUI O T€OMETPUH KaK YacTH YeJI0OBEUYECKON
KYJIBTYpPBI, 1151 OOLIET0 pa3BUTHS LIKOJBHUKOB, AJIS CO3JJaHUS KyJIbTYPHO-UCTOPUYECKOH cpeibl 00y-
YEeHMUSL.

.JII/I‘[HOCTHbIe, METANPEeIMETHBIC M MPEAMETHDLIC PE3YJIbTAaThl OCBOCHHUSA COACPKAHMUA KypcCa

[TporpaMma mo3BoJIieT JOOMBATHCS CIEAYIONUX PE3YILTATOB OCBOCHHS 00pa30BaTeIbHON MPOrpam-
MBI OCHOBHOT'O 00IIIeTO 00pa30BaHuUs:

JAUYHOCIHbLE:

® OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOyYarommxcs K ca-
MOpPa3BUTHIO U CaMOOOPa30BaHHUIO HA OCHOBE MOTHUBALIMU K 00YUYEHUIO U MMO3HAHUIO;

e (opMupoBaHHsT KOMMYHUKATHBHON KOMIETEHTHOCTH B OOIIEHHWU U COTPYAHHUYECTBE CO
CBEPCTHUKAMM, CTApPIIMMH U MJIaJIIMMU B 00pa30BaTeNIbHON, yUeOHO-HCCIe10BaTeIbCKOMH,
TBOPUYECKOM M IPYrUX BUJaX JESATEIbHOCTH;

® yMEHHS SICHO, TOYHO, TPAMOTHO H3JIaraTb CBOM MBICIIM B YCTHOM M NMCBbMEHHON pEYH, MO-
HUMAaTh CMBICII TIOCTABJICHHOH 3a/1au, BHICTPAUBAaTh apryMEHTAIUIO, IPUBOIUTH TPUMEPHI
U KOHTPIIPUMEPBI;

® [IEPBOHAYAIBHOTO MPEICTABICHUS O MaTEMAaTHYECKOI HayKe Kak chepe YeloBeuecKou nes-
TEJIHOCTH, 00 3Tanax e€ pa3BUTHs, O €€ 3HAUUMOCTH JUIs Pa3BUTHS [IMBUIIM3AIMU, OCO3HA-



HUSI BKJIaJ]a OT€UYECTBEHHBIX YUEHBIX B PA3BUTUE MUPOBOW HAYKH, MATPUOTU3MA, YBAKECHUS
Kk OredecTBY

® KPUTUYHOCTH MBIIUICHHS, YMEHUSI PACHO3HABATh JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBa-
HUS, OTJIMYATh TUIIOTE3Y OT (paKTa;

® KPEaTUBHOCTH MBINUICHUS, HHUIIMATUBbI, HAXOTYUBOCTH, aKTUBHOCTH IPH peIICHUU apud-
METHYECKHX 3a/7a4;

® yMCHHS KOHTPOJIMPOBATH MPOLIECC M PE3YJIbTAT YYCOHON MAaTEMATHUECKOU JIeATEIIbHOCTH;

e (QopmupoBaHUs CIIOCOOHOCTH K 3MOIMOHATHLHOMY BOCIHPHITHIO MAaTEMATHYECKUX OOBEK-
TOB, 3314, PELICHUI, PACCYKICHUN;

MemanpeomenHole:
® yMEHHUS CaMOCTOSITENIbHO ONPEICIATh e CBOEro o0ydeHHsl, CTaBUTh U (OPMYIHPOBATH
Juist ce0sl HOBbIE 3aJ]aul B yu€0e, pa3BUBaTh MOTHUBBI U MHTEPECHI CBOEH MO3HABATEN b-

HOH JIeSITeILHOCTH,

e CrOCOOHOCTH CAMOCTOATEIbHO IUIAHUPOBATh AJBTEPHATUBHBIE IyTHU JIOCTHIKEHUS LIEJEH,
OCO3HAHHO BHIOMpaTh Hamboisiee >(PPEeKTHBHBIE CIIOCOOBI peuieHus y4eOHBIX M TO3HaBa-
TENbHBIX 3a/1a4;

® YMEHHUS OCYLIECTBIIATH KOHTPOJIb 110 00pa3Iy U BHOCUTh HEOOXO0IUMbIE KOPPEKTUBBI;

® CIIOCOOHOCTH aJIeKBATHO OLIEHWUBATh MPABUJIBHOCTh WJIM OIIMOOYHOCTH BBINIOJHEHUS y4eOHOU
3ajauu, €€ 00bEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTHU €€ pelleHHMS;

® YMEHHUS yCTaHaBIMBaTh NPUUYMHHO-CJIEJACTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKHE PACCYKIACHMUS,
YMO3aK/II04YeHNs (MHAYKTUBHbIE, IEAYKTUBHbBIE U 110 aHAJIOTUN) U BHIBOJBI;

® YMEHHMs CO3/1aBaTh, IPUMEHATh U NPE0OpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA, MOJIe-
JIM U CXEMBI JJIs pelIeHus] y4eOHbIX U IO3HABATENIbHBIX 33/1a4;

® pPa3BUTHUS CIOCOOHOCTH OpPraHU30BBIBATH YYEOHOE COTPYJHUYECTBO M COBMECTHYIO JESTENb-

HOCTb C YUUTEJIEM U CBEPCTHUKAMMU: ONPEAEIATH LENH, pacpeaeaTh QyHKINUU U PO ydacT-

HUKOB, B3aMO/IEHCTBOBATh M HAXOJUThH 0OLIHME CrIOCOObI paboThl; yMEHUS pabOTaTh B IPyIIIE:

HaXOJUTh OOIIee pelIeHHe U pa3peliarb KOHQJIUKTHI Ha OCHOBE COTJIACOBAHUS IMO3ULIMN U

yuéTa MHTEPECOB; CIyIIaTh MapTHEPaA; (OPMYIUPOBATH, APTyMEHTHUPOBATh U OTCTAaUBaTh CBOE

MHEHHUE;

e (QopmupoBaHus yueOHON M OOIIENOIb30BaTEIBCKON KOMIETEHTHOCTH B OOJIACTH MCIIOJIb30Ba-

HUS MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHoJorui (MKT-koMneTenTHOCTEH);

® [IEpPBOHAYAJILHOTO MPEACTaBICHUS 00 UJeAX U O METOJaX MaTeMaTHKU Kak 00 yHHBEpCAIbHOM
SI3bIKE HAYKU U TEXHUKU;

® pa3BUTHUS CIIOCOOHOCTH BHJETh MaTeMaTHUECKYIO 33aJauy B JPYI'HX TUCLUIUIMHAX, B OKPYXKaro-
el KU3HU,

® YMEHMs HaxOJHUThb B Pa3IMUYHBIX MCTOUYHUKAX MH(OpPMAIUIO, HEOOXOIUMYIO Ul pellIeHHs Ma-
TEMAaTUYECKUX MPOOIIeM, U MPEACTABIATE €€ B MOHATHON (opMe; MpUHUMATD PELICHHE B YCIIO0-
BUSX HEMOJIHOW U U30BITOYHOM, TOUHOW U BEPOATHOCTHON MH(pOPMAIIH;

® yMEHMs NOHHMMAaTh U MCIIOJIb30BaTh MaTEMATUUYECKUE CPEACTBA HATJISAHOCTU (PUCYHKH, YepTe-
KM, CXEMBI U JIp.) ISl WJUTIOCTPALlMH, HHTEPIPETalluy, apryMEeHTAL|H;

® YMEHUS BBIJIBUraTh FUIOTE3bI MPU PEIICHUN Y4eOHBIX 3aJja4 U MOHUMAaHHs He0OXOJUMOCTH MX
MIPOBEPKH;

® TIOHMMaHUS CYUIHOCTH QJITOPUTMHYECKHMX MPEANUCAHUA U YMEHHUS JIEHCTBOBaTb B COOTBET-
CTBUH C NIPEAJIOKEHHBIM aITOPUTMOM;

® YMEHHUS CaMOCTOSTEIbHO CTaBUTh LEIH, BBIOMpAaTh U CO3/1aBaTh aJTOPUTMBI JI PEIICHUS
y4eOHBIX MaTeMAaTUYECKUX MPOOIIEM;

® CIIOCOOHOCTH TUIAHUPOBATh M OCYILECTBIISATh JIEATEIbHOCTh, HAIIPABICHHYIO HA pEIIeHUE 3a1a4
UCCIIEI0BATEIBCKOTO XapaKTepa;

npeomemmuboie:

® 0CO3HAHUE 3HAYECHUS MAaTEMATHKH JJIs IOBCEIHEBHOM JKU3HU YEJIOBEKA;

® [IPE/ICTaBJICHUS O MAaTEMaTHYECKON HayKe Kak cepe MaTeMaTHu4ecKoi IeATeIbHOCTH, 00 ITa-
nax e€ pa3BUTH, O €€ 3HAYMMOCTH JUIs Pa3BUTHs LIUBUIIN3ALIUY;



® yMEHHUs paboTaTh ¢ MATEMAaTHYECKUM TEKCTOM (CTPYKTYpHUPOBAaHUE, U3BIICUCHHE HEOOXOAU-
Mo UH(POPMALIMH), TOYHO M IPAMOTHO BBIPAXKaTh CBOU MBICIIA B YCTHOM M MUCHMEHHOW peuH,
IIPUMEHSS] MATEMaTHYECKYI0 TEPMUHOJIOTHIO M CHMBOJIMKY, UCIIOJIB30BaTh PA3JIUYHBIC SI3bIKU
MaTEeMaTHKH (CIOBECHBIN, CHMBOJIMYECKUH, rpa)uuecKuil), pa3BUTH CIOCOOHOCTH 0OOCHO-
BBIBATb CYXJIEHUS, IPOBOUTH KJIACCU(PHUKALINIO;

e RBiaJieHUs1 0a30BBIM OHATUHWHBIM aIapaToOM: UMETh MPEACTABICHUE O YHCIIE, TPOOH, IPOIICH-
Tax, 00 OCHOBHBIX T€OMETPHUECKHUX 00BhEKTaX (TOUKA, MpsMasi, JIOMaHasi, yroj, MHO-
rOYTOJIbHUK, MHOTOIPaHHUK, KPYT, OKPY>KHOCTb, II1ap, cgepa u mp.), popmupoBaHus npe-
CTaBJICHUN O CTATUCTHYECKHUX 3aKOHOMEPHOCTSX B PeaIbHOM MUPE U PA3IMUHBIX CIIOCO0aX MX
U3Yy4YECHUS;

® JIPAKTUYCCKH 3HAYMMBIC MATCMATUUCCKHUEC YMCHUSA U HABBIKU, UX IPUMCHCHUC K PCIHICHUTIO Ma-
TECMATUYCCKUX U HCMATCMATUYCCKUX 3a1a4, NPCAIojIararonme yMmCeHus:

® BBIIOJHATD BBIYUCIICHUS C HATYPAJIbHBIMH YU CJIaMU, OOBLIKHOBEHHBLIMH U €CITUYHBIMH ,Z[p065[-
MU ITOJIOKUTCIbHBIMH U OTPULIATCIIbHBIMH YU CJIaMU

® pemaTh TEKCTOBBIC 3314l apU(METUUYECKUM CIIOCOOOM U C IIOMOIIIBIO YpaBHEHUH;

e 1300paxkarh (PUTYPHI HA TUIOCKOCTH;

® HCMOJIb30BATh FT€OMETPUUECKUN «SI3bIK» JJISI OMMMCAHUS TPEAMETOB OKPYKAIOIIETO MUPA;
® U3MEPATH JUIMHBI OTPE3KOB, BETUYHHBI YTIJIOB, BBIYUCIIATH IIOMIAJR U 00BEMBI QUTYD

® pacrno3HaBaTh U H300pakaTh PaBHbIC 1 CHMMETPUYHBIE (PUTYPHI;

® TIPOBOJUTH HECIIOKHbBIE MPAKTUYECKNE BEIUMUCICHUS C TIPOIIEHTAMH, UCIIOJIb30BaTh MPUKHUAKY U
OLICHKY;

® BBINOJHIATH HEOOXOAUMBIC H3MEPEHHS,;

® UCIIOJIK30BaTh OYKBEHHYIO CUMBOJIUKY JIJISl 3aIMCH OOIIMX YTBEPKICHUM, (HOPMYJI, BRIpaXKe-
HH, ypaBHEHUN;

® CTPOUTH HAa KOOPJIUHATHOM MJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpPAMHATAM, OIPEeIATh KOOp-
JMHATBI TOYEK;

® YNTaTh U UCIIOJIH30BaTh HH(OPMALINIO, TPEICTABICHHYIO B BUJIE TaOIUIIbI, TUAarPaMMBI
(cronmbuaToit UM KpyroBoit), B rpadMuecKoM BU/IE;

e pewaTh NpocTellne KOMOMHATOPHBIE 3a]]a4l TepeOOpPOM BO3MOKHBIX BapHAHTOB.

MecTto Kypca MaTeMaTHKH B y4e0OHOM IVIaHe
basucHbill yaeOHBIN (00pa3oBaTeNbHbIN) TUIaH Ha M3ydeHHEe MaTeMaTHKU B 5-9 kiaccax oc-
HOBHOM ILIKOJIBI OTBOJUT 5 y4eOHBIX YacOB B HEJEIIO B TEUEHUE Ka)KJ0ro roja o0y4yeHus, Bce-
ro 8754acos.
Pacnpenenenue yueOHOro BpeMEeHU MEXAY 3TUMH MpeIMETaMU PECTAaBICHO B TaOIUIIE.

Kaaccsl IIpenmersl MaTeMaTuueckoro | KoJimuecTBO 4acoB HA CTyneHH OCHOBHO-
HHMKJIA ro o0pa3zoBaHus
5-6 Maremaruka 350
7-9 Anrebpa 315
I'eomertpus 210
Bcero 875




IInanupyemMble pe3yJbTaThl 00y4eHHs MaTeMaTHKe B 5-6 KJiaccax

APUOMETUKA
ITo okoHYaHMH U3y4YeHHUs] Kypca yYAluiics HAyYUTCs:

-[IOHAMATh OCOOCHHOCTH JECATHYHON CHCTEMBI CUMCIICHHUS;

-HCIIOJIb30BATh TIOHSATHS, CBA3aHHBIE C ICTMMOCTBIO HATYPAIbHBIX YHCET;

-BBIpA)KaTh YKCJIa B SKBUBAJICHTHBIX (pOpMax, BEIOMpast HanboJIee MOIXOIAILY0 B 3aBHCHMOCTH OT
KOHKPETHOM CHTYaIlnHu;

-CpaBHHUBATh U YIIOPSI0YNBATH PAMOHAIBHBIC YHCIIA;

-BBIMTOJIHATH BBIYUCIICHUS C PAlMOHATBHBIMH YHCIIAMH, COYETast YCTHBIC U IIUCHMEHHBIE TPUEMBI BBI-
YHCIICHHUM, IPUMEHSATD KAIBKYJISATOD;

- YICTIOJIb30BATH MTOHATHS U YMEHHS, CBSI3aHHBIE C TIPOMOPIHOHATBHOCTBIO BEJMYHMH, TPOIIEHTAMH, B
XO0JI€ peIIeHHs MATEMAaTHYECKHUX 3a/1a4 U 3a]1a4 M3 CMEKHBIX IPEIMETOB, BBIOIHITH HECIIOKHBIC
NPaKTHYECKHE PACUYETHI;

- QaHAJIM3MPOBATH IpaQHKK 3aBUCHMOCTEN MEX/Ty BEIMIMHAMH (PacCTOSHKE, BpEMsI, TEMIIEpaTypa u
T.IL.).

Yyauuiicst HOJy4YHT BO3MOKHOCTb:

- I03HAaKOMUTHCS C MO3ULIMOHHBIMU CUCTEMAMHU CUMCIIEHUS! C OCHOBAHUSIMU, OTJIMYHBIMU OT 10;

- yrIyOuTh U pa3BUTh MPEICTABICHUS O HATYpPaJIbHBIX YMCIaX U CBOMCTBAX JIEIUMOCTH;

- HAyYHUTHCS UCITIONB30BaTh MPUEMBI, PAIIMOHATN3UPYIOIINE BHIYUCICHHS, IPUOOPECTH HaBBIK KOHTPO-
JMPOBATh BBIYMCICHHMSI, BBIOUpask MOAXOAALIMNA AJI1 CUTYalluH CII0C00.

YMCJIOBBIE U bYKBEHHbBIE BBIPAKEHW . YPABHEHUM .
ITo oKOHYAHMH M3YYEHUS KypPCa YYALMUCH HAYYUTCH:

- BBIIIOJIHATH OTIEPAIH C YHCIOBBIMU BbIPAXKEHUSIMU;

- BBIIIOJIHATH IPe0Opa3oBaHusl OYKBEHHBIX BhIpaKEHUMN(PAaCKphITHE CKOOOK, MPUBEIEHNE TI0JI0OHBIX
CJIaraeMsblIx );

- pelaTth JMHEWHbIE YpaBHEHMS, pellIaTh TEKCTOBbBIE 3a7aul aIredpandeckuM METOIOM.

Yyammiicst MOJy4YUT BO3MOKHOCTb:
- pa3BUTH MPEACTaBICHUS O OYKBEHHBIX BBIPAKEHUSX U UX MPEOOPA3OBAHMSIX;
- OBJIQJIETh CIIEHMAIbHBIMU MTPUEMAMU PEUIEHUS YPABHEHUI, IPUMEHSTH anmnapaT ypaBHEHUH ISl pe-
LIEHUS KaK TEKCTOBBIX, TAK U MTPAKTUYECKUX 3a7ay.

I'EOMETPUYECKUE ®UT'YPbI. UBMEPEHUE 'EOMETPMYECKUX BEJIMYNH

ITo okOHYaHMHU M3YYECHUS KypPCa YYALMNHCH HAYYUTCH:

- pacCiioZHaBaTh Ha YEPTCKaAX, pUCYHKAX, MOJCIAX U B OKPYKarOIIEM MHUPC IJIOCKHUE U ITPOCTPaH-
CTBEHHBIE T€OMETPHUECKUE (PUTYPHI U UX IIIEMEHTHI;

- CTPOUTH YIJIbI, OIPEACIISITh UX I'PALYCHYIO MEPY;

- pacro3HaBaTh U H300paxarh pa3BEPTKU KyOa, MPSIMOYTOJIBHOTO Mapauieenunea, IpaBuiIbHOM Mu-
pamMuasl, TMIMHAPA U KOHYCa;

- OTIPE/ETATH MO JMHEHHBIM pazMepaM pa3BEPTKU (GUTYpHI IMHEHHBIE pa3Mepbl caMoil (GUTyphI U
Hao00poT;

- BBIUUCIIATH 00BEM MPSIMOYTOJILHOTO Mapajiesienumnesia u Kyoa.

Yyammiicst MOJyYUT BO3MOKHOCTh:
- HAYYUTHCS BBIYUCIIATH O0BEM MIPOCTPAHCTBEHHBIX TEOMETPHUECKUX (DUTYP, COCTABJIICHHBIX U3 TIPsI-
MOyFOJIBHI:IX HapaJIJIeJICHI/IHGI[OB;
- YIUIYOUTh ¥ Pa3BUTh NMPEACTABICHUS O MPOCTPAHCTBEHHBIX TEOMETPUUYECKHUX (DUTYpaXx;
- HAYYUTBCS IIPUMEHSATD [TIOHATHE Pa3BEPTKU IS BBIIIOJIHEHMS IIPAKTUYECKUX PACUETOB.



OJIEMEHTBI CTATUCTUKH, BEPOATHOCTU. KOMBUHATOPHBIE 3ATAYU.

ITo okOHYAHNM U3YUYEHHUS KYPCA YYAIIUHCA HAYYUTCSH:
-HCII0JIH30BATh MPOCTEUIIIIE CITIOCOOBI IPEICTABICHHS U aHAIM3a CTATUCTHYECKHUX JTaHHBIX;
- pemath KOMOMHATOPHBIE 331a4U Ha HaXO0KJEHHE KOJMYeCcTBa OOBEKTOB WM KOMOUHAIUH.

Yyammiics moJy4uT BO3MOKHOCTh:

- mpuoOpecTH MePBOHAYAIILHBIN ONBIT OpraHU3aIui cOOpa JAHHBIX MIPH MMPOBEICHUH OIpoca olIe-
CTBEHHOI'O MHEHHUSI, OCYILIECTBIISITh UX aHAJIU3, IPEJCTABIATh PE3yJIbTaThl OMpOCca B BHJIEC TAOIUIIBL,
JMarpaMmsl;

- Hay4UThCS HEKOTOPBIM CHEIHAIBHBIM MPUEMaM pelieHs] KOMOMHATOPHBIX 3a/1au.
Iliianupyemble pe3y/ibTaThl H3y4YeHHUs aJredpsbl B 7-9 Kiiaccax

AJI'EBPAMYECKUE BBIPAXKEHU A

Bbll’lyCKHuK Haysumcs:

®  OIEPHUPOBATH MOHATHSAMH «TOXKICCTBOY», KTOXKICCTBCHHBIC MMPpeoOpa3oBaHus», peliaTh 3a1a4H,
coJiepkaiire OyKBeHHbIE JaHHbIE, padoTaTh ¢ PopMyIamMu;

® OIEpUPOBAThH MOHITHUEM KBAIPATHOTO KOPHS, MPUMEHSThH €r0 B BHIYUCIICHUSIX;

®  BBINOJIHATH IPE0OPA30BaHUS BBIPAKECHHIM, COIEPIKALINX CTEICHH C HENBIMU MOKa3aTeNsIMU U
KBaJpaTHbIC KOPHU;

®  BBINOJIHATH TOXKACCTBEHHBIE MPE0OPA30BaHUS PAIMOHATBHBIX BRIPAKEHUN HA OCHOBE MPaBUI
JEHCTBHUI HaJl MHOTOYWICHAMH U alreOpandyeckKuMH Ipo0simMu;

®  BBIIOJJHATH Pa3JIOKCHHUEC MHOTOYJICHOB HA MHOKUTCIIHN.
BblnyCKHuK nojiyuum 603MOICHOCMb.

®  BBINOJHUTH MHOTOIIATOBBIE MPEOOPa30BaHMsI PALlMOHATIBHBIX BHIPAXKEHUH, TPUMEHSS IUPOKUI
BbIOOp CIIOCOOOB U MPUEMOB;
® TIPUMEHSTH TOKACCTBEHHBIE MPEOOPA30BAHUS ISl PEUICHNUS 3a7a4d U3 Pa3IMYHBIX Pa3aeiioB

Kypca.
YPABHEHUA

BblnyCKHuK Haysumcs:

e pelaTb OCHOBHBIE BUJbI PALIMOHAIIBHBIX YPABHEHUN C OJHOM NIEPEMEHHOM, CUCTEMBI ABYX
YPaBHEHUH C ABYMsl [IEPEMEHHBIMY;

e [IOHMMaTh YPaBHEHHE KaK BAKHEUIIYI0 MAaTEMAaTUYECKYIO MOJENb JJI ONIMCAHUS U U3yYEHUS
pa3sHOOOpa3HbIX pealTbHbIX CUTYallUH, pelaTh TEKCTOBBIE 3a/1a4l AIre0panyecKiuM METOOM;

® PUMEHATH rpapuuecKue MpeICcTaBIeHUs IS HCCIIE0BaHNs ypaBHEHUH, UCCIIeI0BaHuUs U pe-
LIEHUSI CUCTEM YPABHEHUH C IBYMsI IEPEMEHHBIMH.

BblnyCKHuK nojiyuum 603MOINICHOCHb:

e OBrianers cenuaIbHBIMH MPHEMaMH PEIICHNS YPaBHEHHUH U CHCTEM YpaBHEHHI;, yBEPEHHO
MPUMEHSATH annapaT ypaBHEHUI Ui pelleHns pa3HooOpa3HbIX 3a7a4 U3 MaTeMaTUKU, CMEX-
HBIX NIPEIMETOB, IPAKTUKH;

o [IpumMeHsTh rpaduyeckue MpeacTaBICHHs A1 HCCIICIOBAHUS YPAaBHEHUI, CHCTEM ypaBHEHUH,
cojiepKalIux OyKBeHHbIE KO3 (DUITUCHTHI.

HEPABEHCTBA



Buvinycknuk nayuumcs:
[ToHrMaTh TEPMHHOJIOTHIO K CUMBOJIMKY, CBSI3aHHYIO C OTHOLIEHHEM HEPAaBEHCTBA, CBOMCTBA
YUCTIOBBIX HEPaBEHCTB;

e Pemars JIMHENHHbBIE HEPABEHCTBA C OJJHOM IIEPEMEHHOM U UX CUCTEMBI; pEIIaTh KBaJPATHBIE HE-
paBecTBa ¢ ONOpoi Ha rpaduuecKue MpeICTaBICHNUS,

e [IpumMeHsATH anmapaT HEPABEHCTB VIS PEIIEHUS 3aa4 U3 Pa3IMUHbIX Pa3/IeNioB Kypca.

Bbmycmmk noayuum 603MONCHOCHIb:

e OBnageTh pa3IMuHbIMU IPUEMAMU JI0KA3aTEIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHSTH aIllla-
paTHEPABEHCTB JUIsl peIlIeHHs pa3HOOOpa3HbIX MaTEMAaTUUECKUX 3aJ1a4, 3a1a4 U3 CMEXHbIX
IIPEIMETOB U NTPAKTUKU;

e [IpumensTs rpaduveckue MpeACTaBICHUS sl UCCIIE0BAHUS HEPABEHCTB, COACPIKAIINX OYK-
BEHHBIE KO (DUITUEHTEI.

UMCJIOBBIE MHOXECTBA

Buinycknuk nayuumcs:

e [loHuMaTh TEPMUHOJIOTHUIO U CUMBOJIUKY, CBSI3aHHBIE C TIOHATHEM MHOKECTBA, BBIIIOJIHATD
orepaly HaJ MHOXKECTBAMHU;

e Hcnonb30BaTh HaYallbHBIE MIPEICTABICHHS O MHOXKECTBE JIEHCTBUTEIBHBIX YHCEIL.

Bbll’lyCKHuK nojiyuum 603MONCHOCHIb:

e Pa3BuBaTh NpeCTaBICHUE O MHOXKECTBAX;

e Pa3BuBaTL IpEACTABJICHUEC O YUCIIC U YHUCJIOBBIX CUCTEMAX OT HATYPAJIbHBIX YHUCCII A0 I[CI\/'I-
CTBHUTEJBHBIX; O POJIM BHIYUCIICHHUI B IPAKTUKE;

e Pa3BuTh 1 yTJ'IY6I/ITI) 3HAHUA O I[CC?[TH'—IHOﬁ 3aIlIncu HeﬁCTBHTeHBHBIX YHuCcen (HepI/IO)II/I‘-ICCKI/Ie n
HenepuoArnYecKue IJpoou)

OYHKINN

Buinycknuk nayuumces:
e [loHHMMAaTh ¥ UCMIOJIB30BaTh (PYHKIIMOHAIBHBIC TIOHATHUS.A3BIK  (TEPMUHBI, CAMBOJINYCCKHE
0003HAYCHHUS);

e CrpouTth rpauku 3eMEeHTapHbIX (GYHKINH, UCCIIE0BAaTh CBOMCTBA YMCIOBBIX (DYHKIUN Ha
OCHOBE M3YUYEHUS MMOBEICHUS UX TPa(UKOB;

e [loHumaTh QyHKIMIO KaK BaXKHEHUIIIYI0 MATEMAaTUYECKYIO MOJIEJb JUIsl OMUCAHUSI IPOLIECCOB U
SBJICHUI OKPY’KAIOIIET0 MUPA, MPUMEHATh (YHKIMOHATIBHBIHN S3BIK JJIS1 ONUCAHUS U HUCCIIE0-
BaHUS 3aBUCUMOCTEN MEXAy (PU3NUECKUMHU BeTHUNHAMU;

e [loHUMAaTh U UCIIOJIB30BATH SA3BIK MTOCIEA0BATENBHOCTEN (TEPMHUHBI, CHUMBOJIMYECKHE 0003Ha-
YECHMUSI)

e [IpumeHsATH GOpPMYIBI, CBSA3aHHBIE C APUPMETHUECKON U FeOMETPUUECKON MPOrpecCUsiMU, U
anmnapar, c(OpMUPOBaHHBIN NPH U3YYEHUH IPYTUX pa3AeioB Kypca, K PELICHUIO 3a7ay, B
TOM YHCJIE C KOHTEKCTOM U3 PeajIbHOM JKU3HU.



Bbll’lyCKHuK noayuum 603MONCHOCHIb:

[IpoBoauTh Uccae0BaHus, CBI3aHHBIE C U3YUEHUEM CBOWCTB (DYHKIUHU, B TOM YHCIIE C UC-
M0JIb30BaHHEM KOMIIBIOTEPA; Ha OCHOBE TpadMKOB U3YUYECHHBIX (QYHKIUN CTPOUTH OOJIee CIOXK-
Hble Tpaduku (KyCOUYHO-33/IaHHBIC, C BBIKOJIOTHIMH TOYKAMH | T.I1. );

Hcnonb3oBath (QyHKIIMOHATBHBIC MTPEICTABICHHS U CBOMCTBA (DYHKUMU PELICHUS MaTeMaTH-
YeCKHUX 3a/1a4 U3 Pa3InYHbIX pa3/eNoB Kypca;

Pemars koMOMHUPOBaHHBIE 3a/1a4K ¢ TPUMEHEHHEM (OPMYIT N-TO YWIEHA U CYyMMBI MIEPBBIX N
YJIEHOB apu(PMETUYECKOM U TEOMETPUUYECKON MPOrpeccuit, MpUMEHss IPU ATOM ammnapar
YpaBHEHUI U HEPABEHCTB;

[TonuMaTh apuPMETHUECKYIO U TEOMETPHUUECKYIO MPOTPECCHH KaK (PYHKIIUH HATypaTIbHOTO ap-
TYMEHTA; CBS3bIBaTh ApU(METHUECKYIO IPOTPECCUIO C TMHEHHBIM POCTOM, T€OMETPUUECKYIO -
C 9KCIOHEHIIUAIBHBIM POCTOM.

DJIEMEHTBI IPUKJIAJTHOU MATEMATHUKH

Buinycknuk nayuumcs:
Hcnonb30Bath B X0JI€ pelICHUS 3a/1a4 dJIeMEHTapHbIe IPEICTABICHUS, CBS3aHHbBIE C MPUOIH-
KEHHBIMU 3HAYCHUSIMH BEIINIHH,
Hcnonbk3oBath mpocteiiiye crnocoObl MpeACcTaBlIeHUs U aHATN3a CTATUCTUYECKUX JTaHHBIX;
HaxoauTh OTHOCUTENBHYIO YACTOTY U BEPOSATHOCTH CIy4ailHOTO COOBITHS;

Pemars koMOMHATOpPHBIC 33]]a4M HA HAX0XKJICHUE YHCIa 00bEKTOB MIM KOMOWHAITHHA.

Bbll’lyCKHuK nojiyuum 603MONCHOCHIb:

[ToHATH, YTO YMCIIOBBIE JAHHbBIE, KOTOPHIE UCTIONB3YIOTCS ISl XapaKTEPUCTUKHA OOBEKTOB
OKpY’KaloIIEero MUpPA, SBIISIOTCS MPEUMYILECTBEHHO NMPUOIKEHHBIMU, YTO 10 3aIMCU MIPU-
OMKEHHBIX 3HAYSHUH, CO/IEPIKAIINXCSI B MH(OPMALIMOHHBIX UICTOUHUKAX, MOXHO CYJHUTh O
MOTPEUIHOCTH MPUOIINKEHNUS;

[ToHATH, YTO MOTPEIIHOCTh PE3yJbTaTa BHIYMCIEHUH JOKHA OBITH COM3MEpPUMA C MTOTPEIIHO-
CTBIO UCXOJHBIX JAHHBIX;

[Ipro6pectu nepBoOHaYATBHBIN OMBIT OPraHU3aMK cOOpa TaHHBIX IPU MPOBEACHUH OIIpoca
0OIIECTBEHHOI'O MHEHUSI, OCYLIECTBIIATh UX aHAJIU3, IPEJICTABIISTh PE3yJIbTaThl OIpOca B BUJIE
TaOJIUIIBI, TUarPaMMBlI;

[IproGpecTy ONBIT MPOBEAEHUS CITYYalHBIX SKCIIEPUMEHTOB, B TOM YHCJIE C IIOMOIIBIO KOM-
MBIOTEPHOIO0 MOJEIMPOBAHHUS, HHTEPIIPETALIUN UX PE3YIIBTATOB; HAYUYUTHCS HEKOTOPBIM CIIe-
[UAJILHBIM TpUéMaM peleHnss KOMOMHATOPHBIX 3aj1ay.

IInanupyemMble pe3yJbTaThl H3yYeHUs] TeOMeTPUH B 7-9 Kiaccax

I'EOMETPUYECKUWE ®UI'YPBI
BbInyCKHUK HAY4YHTCSH

[Tonmp30BaThCs SA3BIKOM TE€OMETPHH TSI OTTMCAHUS TIPEMETOB OKPYKAIOIIETO MUpa U UX B3a-
UMHOT'O PacCIOJI0KCHUS;

Pacmo3naBath 1 n300pakaTh Ha YEPTEKAX U PUCYHKAX TEOMETPpHUECKHE (GUTYPBI U UX KOMOU-
HAaIWH;

KnaccudunupoBaTrs reomeTpuaeckue GUrypsi;



e HaxonuTh 3HaueHUS JUIMH JUHEHHBIX 3JIEMEHTOB (UTYp U UX OTHOUICHHUS, TPAIyCHYIO MEpY
yrioB ot 0 10 180°, mpuMeHsist onpeeeHus, CBOMCTBA M MPU3HAKK (PUTYDP U UX DJIIEMEHTOB,
oTHoIeHus Guryp (paBeHCTBO, OI00ME, CAMMETPHS, IIOBOPOT, MapalIeIbHBIN MEPEHOC);

o OHepI/IpOBaTB C HAYAJIbHBIMH ITOHATUAMU TPUTOHOMCETPHUH U BBIIIOJIHATH 3JICMCHTAPHBIC OIIC-
pauuu HaJl GYHKLIUSMH YTIIOB;

e J[oKa3bpIBaTh TEOPEMBI;

e Pemath 3aaun Ha 10KA3aTENbCTBO, ONMUPASICh HA U3YYEHHbIE CBOWCTBA ()UTYP M OTHOLLICHUI
MEX1y HUMH U IPUMEHSISI U3y4eHHbIE METObI JOKAa3aTeNIbCTBA;

e PemaTh HeCOKHBIE 3a/1a4M HA TIOCTPOCHUE, TPUMEHSSI OCHOBHBIE aJITOPUTMbI IOCTPOEHUS C
MTOMOUIBIO ITUPKYJIIS U IMHEHKH;

e Pemars npocreine IIaHUMETPUYECKHE 3a0a4H.
BbINyCKHUK MOJIYYUT BO3MOKHOCTD

e OBgiaaerh METOJIaMHU PEIICHUS 3a/1a4 Ha BBIYMCIICHUE U JIOKA3aTeIbCTBO: METOJIOM OT IMPOTHUB-
HOT'O, METOJIOM TTOI00HsI, METOIOM TTepedopa BapHaHTOB U METOJIOM T€OMETPUUCCKUX MECT
TOYEK;

e [IpuoOpectyu ONMBIT IPUMEHEHUS ANTEOPanIecKOT0 U TPUTOHOMETPUIECKOTO armapara u uaen
JBIKCHUS TPU PEIICHUHM T€OMETPHYCCKHUX 3a7a4;

e OsBnazeTh TpaJAULIMOHHON CXEMOH pelIeHHs 3a/1a4 Ha IOCTPOEHUE C TIOMOIIbIO LIUPKYIIS U JIU-
HEWKU: aHAJIM3, TIOCTPOCHHE, I0KA3aTEIbCTBO M UCCIICIOBAHUE;

L] Hay‘-II/ITI)Cﬂ peuaTth 3aJa4r Ha MOCTPOCHUC METOAOM I'€COMCTPHUICCKUX MCCT TOYCK U MCTOAOM
IOJI00HS;

e [IpuoOpecTu OMBIT UCCIEAOBAHUS CBOMCTB MIIAHUMETPUUIECKUX (PUTYP C TOMOIIBI0 KOMITbIO-
TEPHBIX IIPOTPAMM;

e [IpuoOpectu ONBIT BBITOJTHEHHUS IPOEKTOB.
N3MEPEHUE 'EOMETPUYECKNX BEJIMUMH
BbInyCKHUK HAYYHTCS

e licnonp30BaTh CBOMCTBA U3MEPEHMS JJIMH, YIJIOB U IUIONIA/IEH MPU PEIICHUH 3aa4 Ha HAX0XK-
JIEHUE JJIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, JTMHBI TyTU OKPY>KHOCTH, TPAIyCHONW MEpPHI YIIia;

e BpUUCIATH IJIOMIAINA TPEYTOJIbHUKOB, IPSIMOYTOJIbHUKOB, TPAIELUid, KPYTOB U CEKTOPOB;

e BpUHUCTATH IIMHY OKPYKHOCTH U JUTMHY AYTH OKPY>KHOCTH;

¢ BrIUHCIATH AMHBI JTUHEWHBIX SJIEMEHTOB (DUTYP U UX YTIIbI, UCTIONB3YS U3yUYeHHBIE (hOpMY-
JIbI, B TOM 9HCJI€ (POPMYIIBI JJTMHBI OKPY>KHOCTH M JITTUHBI TYTH OKPY>KHOCTH, (DOPMYJIBI TIIIO-
maaeu uryp;

e Pemath 3a1aun Ha TOKA3aTENHCTBO C UCIOIB30BAHUEM (POPMYJ ITTMHBI OKPY>KHOCTH M JJTUHBI
YT OKPY>KHOCTH, GOpMYIT TUIOIIaAeH Guryp;

e Pemarh NpakTUYECKUE 33/1a4U, CBA3aHHBIE C HAXO0K/IEHUEM F€OMETPUUECKUX BETUYUH( HC-
MOJIb3Ys TTPH HEOOXOIMMOCTH CITPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

BLIHYCKHI/IK MOJYYIMT BO3MOKHOCTb HAYYUTHCH:

e Brruncnars miomanu Guryp, COCTaBIEHHBIX U3 ABYX WK Oojiee MpSIMOYroJbHUKOB, Mapaiie-
JIOTPaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;

e BpUUCIATH IUJIOIAIA MHOTOYTOJIbHUKOB, UCIIOJIb3YSl OTHOILLIEHUS PAaBHOBEJIUKOCTH U PaBHO-
COCTaBJICHHOCTH.



o [IpumensaTs anreOpanyeckuii U TPUTOHOMETPUYECKUH ammmapaT U WIeH IBUKEHUS MpU perie-
HUH 33/1a4 HA BBIYMCIICHUE TJI0MIAIei MHOTOYTOJIbHUKOB.

KOOPIMHATBI
BbInyCKHUK HAYy4YUTCS

e BpIuucisaTh AJIMHY OTPE3Ka 110 KOOpAHUHAaTaM €ro KOHIOB; BEIYHUCIIATE KOOPAUHATHI CEPCANHBI
OTpPC3KaA,
e lcmonp30BarTh KOOp,Z[I/IHaTHHﬁ MCTOJ JIsI NU3YUCHHA CBOICTB MpsAMBIX U Opr}I(HOCTeﬁ.

BbInycKHUK MOJIYYUT BO3MOKHOCTD

L4 OBJIaI[eTB KOOpAWHATHBIM MCTOAOM PCHICHUA 3a/la4 HAa BBIYUCIICHUC U JOKA3aTCIILCTBO,

L4 HpI/IO6peCTI/I OIIBIT UCITOJIB30BaHHUA KOMIIBIOTCPHBIX MTPOTaMM UIS aHAJIM3a YaCTHBIX CIIy4acB
B3aWUMHOI'O PACIIOJIOXKCHUA Opr>KHOCTeI‘/‘I H IIPAMBIX ]

L4 HpI/IO6peCTI/I OIIBIT BBIITOJIHCHUA IIPOCKTOB.

BEKTOPBI
BbInyCKHUK HAYYHTCS

L4 OHepI/IpOBaTI) C BCKTOpaMu: HAXOAUTb CYMMY U PAa3HOCTH ABYX BEKTOPOB, 3a/laHHBIX 'COMCT-
PHUHYCCKH, HAXOAUTb BCKTOP, paBHHﬁ MMPOU3BCACHUIO 3aIaHHOI'O BEKTOPa Ha YUCJIO,

L4 HaXOI[I/ITI) AJIs1 BEKTOPOB, 3aJaHHBIX KOOPAWHATAMM: JJIMHY BCKTOPA, KOOPAWNHATHI CYMMBI U
Pa3HOCTHU OABYX U Ooiee BCKTOPOB, KOOPAUHATHI IPOU3BCACHUA BECKTOPA HA YUCIIO0, IPUMCHAA
npu H606XOI[I/IMOCTI/I HepeMeCTHTeHBHBIﬁ, coueTaTelIbHbIN UK pacnpez[eJmTeanLIﬁ 3aKOHBI,

e Brruunciats CKaJIApHOC MMPONU3BCACHUC BEKTOPOB, HAXOAUTH YIroJI MEKAY BEKTOPaMH, yCTaHaB-
JIMBATh NCPICHAUKYIIAPHOCTD MPAMBIX.

BLIHyCKHI/IK MOJIYYMT BO3MOKHOCTD

L4 OBJ'IaI[eTL BCKTOPHBIM METOAOM IJId PCIICHUSA 3a4a1 Ha BBIYUCIICHUEC U TOKA3aTCIbCTBO,

e [IpuoOpecTy ONBIT BHINOJIHEHUS TPOEKTOB.

COJAEPKAHUE KYPCA MATEMATHUKMH 5-6 KJIACCOB.

Apugpmemuxa
HarypajbHble ynciia
e Psj HaTypanbHBIX yucen. [lecaTnyHas 3anuch HaTypaslbHbIX dKcell. OKpyTJIeHHE HaTypaJIbHbBIX
YHUCEIL.
e KoopaunaTHbli J1yu.
e (CpaBHEHHE HaTypaJIbHbIX yKcell. CI0XKEHNE U BBIUNTAHUE HATYpaIbHBIX uyncen. CBolicTBa
CJIOXKEHUS.
e VYMHOXXEHHME U JIeJICHUE HaTypalbHbIX yuces. CBOMCTBA yMHOXKEHHUs. [[eneHne ¢ 0CTaTKOM.
Crenens uncia ¢ HaTypajabHBIM MOKA3aTEIEM.
e Jlenurenu u KpaTHbIC HATYpAILHOTO uncia. Hanbonpimmii obuuit nenurens. HanMmenbiee
obmee kpatHoe. [Ipu3Haku neaumocty Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
e [lpocteie u cocraBHble uncia. Pa3ioxxeHne yrcen Ha MPOCTbIE MHOXKUTEIN
e Pemienue TeKCTOBBIX 33a4 apU(PMETUYECKIMH CIIOCOOAMH.

Apoodu



e OObikHOBeHHBIE IpoOu. OCHOBHOE CBOMCTBO npodu. Haxoxkaenue npodu ot uncna. Haxoxme-
HUE YKca 1Mo 3Ha4eHuIo e€ aApodu. [IpaBuibHbIe U HEMpaBHIbHBIE IpoOH. CMemaHHbIe YHCIA.

e (CpaBHeHHME OOBIKHOBEHHBIX JPOOEH M CMEIIAHHBIX YHCENl. ApudMEeTHIEeCKIE NSUCTBUS C
OOBIKHOBEHHBIMH JIPOOSIMH M CMEIIIAHHBIMHU YHCIIAMH.

e Jlecatuunsie 1poOu. CpaBHEHHE U OKPYTJICHHUE AECATUYHBIX ApoOeil. ApupmeTnueckue nei-
CTBUS C JICCATUIHBIMU Ipo0siMu. [IpuKkuaku pe3ynbraToB BerauciieHuid. [Ipeacrapnenue necs-
TUYHOM IpoOH B BUJE OOBIKHOBEHHOM APOOHM M OOBIKHOBEHHOM B BUJE ACCATHYHOU. becko-
HEYHBIE TICPUOIUYECKUE IeCATUIHBIC Apo0u . JlecaTuaroe npuOmmKkeHne 0OBIKHOBEHHOM JIpo-

ou.

e OrtHorenue. [IporieHTHOE OTHOIIIEHHE ABYX YKcen. [lefieHue Yrcia B JAaHHOM OTHOIICHUH.
Macrrra0.

e [Ipomopuwms. OcHOBHOE CBOMCTBO mporopuuu. [IpsMast 1 oOpaTHas MPOOPIHUOHABLHBIC 3aBH-
CHMOCTH.

e [Ipouentsl. HaxoxaeHue npoueHToB OT uncia. HaxoxaeHue yncia no ero nponeHTaMm.
e Pemrenue TeKCTOBBIX 3324 apU(PMETHYECKIMH CIIOCOOAMH.

PanuonajJbHbIe YKcJIa
e [lomoxxutenbHble, OTpULIATEIbHBIC Yncaa 1 ynucio 0.
e [IporuBomnonoxueie unciaa. Moyipb yucia.
e [lenble uncna. PanmonansHblie ynciaa. CpaBHEHHE pallMOHANIBHBIX YHCeNl. ApudMEeTHUECKHE
JEUCTBUS C palMOHAIbHBIMU yuciamMu. CBOMCTBA CIOKEHUSI 1 YMHOKEHUS PALlMOHAJIBHBIX YH-
CelL.
e Koopaunarnas npsimas. KoopauHaTHas mIOCKOCTb.

Beau4unbl, 3aBUCMMOCTH MeK/Iy BeJIUYNHAMU.
e EnuHUIbBI AMUHEL, TUIOMIAIH, 00bEMA, MACChl, BPEMEHU, CKOPOCTH.
o [lapamertpsl 3aBUCHMOCTEl Mex Ty BennunHaMmi. [IpencraBienue 3aBucumocteit B Bujae op-
MyIl. Beraucienus no ¢popmynam.

Yucaosbie 1 OYKBeHHbIC BbIPAKEHHUA. Y PAaBHEHUS.

e  YucioBsie BeIpaXCHUS. 3HAUEHHUE YUCIOBOTOBBIpaxkeHus. [1opsiok 1eicTBUIl B YMCIIOBBIX BBI-
paxkeHusx. bykBeHnusie BolpaxeHus. Packpoitre ckobok. [Togo6HbIe ciiaraemble, IPUBEACHHE
MOAOOHBIX craraeMbix. DopmyIib.

e VYpasHenus. Kopens ypaBHeHus. OCHOBHbIE CBOMCTBA ypaBHEHUM. PelieHne TeKCTOBBIX 3a7a4
C TIOMOIIBIO YPaBHEHHU.

JIEeMEeHTBI CTATHCTHKH, BeposATHOCTH. KoMOMHaTOpHBIE 3a7a4n.
e [IpencraBneHue JaHHBIX B BUJAE TAOJIUIL, KPYTOBBIX U CTOJOUATHIX AUArpaMM, IpaduKoB.
o C(Cpennee apudmerndeckoe. CpeaHee 3HAUCHUE BETHYUHBI.
e (CnyuaiiHoe coObITHE. JIoCTOBEpHOE M HEBO3MOXKHOE COOBITHS. PereHne KoMOMHATOPHBIX 3a-
nau.

I'eomerpuueckne purypsbl. U3MepeHus reoMeTpUu4eCKUX BeJTUIHH

e Orpesok. [loctpoenue orpeska. J[nmuHa oTpeska, JomaHol. M3Mepenne [uMHbI 0Tpe3Ka, mo-
CTpOEHME OTpe3Ka 3a7aHHOM AnuHbL. [lepuMerp MHoroyronsHuka. Ilnockocts. Ilpsamas. Jlyu.

e Vron. Buas! yrnos. I'pagycHas mepa yria. Mi3mMepeHne u mocTpoeHHe yrioB ¢ IOMOIIBIO
TpPaHCIIOPTHPA.

e IIpsamoyromeauk. KBanpar. TpeyronsHuk. Buasl TpeyronbHukoB. OKpy:KHOCTb U KpyT. JinHa
okpyxuoctu. Yucmo [].

e PasencrtBo uryp. [lonsitue u cBoricTBa momasny. [Tnomaas mpsMOyroJsHUKA U KBaAparta.
[Tnomane kpyra. Ock cuMMeTpun GPUTYPBHI.

e HarmsnHele npeacTaBiIeHUs O MPOCTPAHCTBEHHBIX (PUTypax, TAKUX Kak: MPSMOYTOJIbHBIN Mma-
paienenumnes, Kyo, nupamuaa, IWIMHAP, KOHYC, map, chepa. [Ipumeps! pa3BEpTOK MHOTO-



TPaHHUKOB, IIWIHH/pA, KoHyca. [loHaTne u cBoicTBa 00bEMa. OOBEM MPSAMOYTOIBLHOTO TIapai-
JieNenuIea u Kyoa.

e BsaumHoe pacnonoxeHue 1ByX npsambix. [lepnenaukymnspusie npsmele. [lapannensuble nps-
MBIE.

e (OceBas U UEHTpaJIbHAsi CHMMETPHH.

MareMaTHKa B HCTOPHUYECKOM Pa3BUTHH.

Pumckas cucrema cuucnenus. [lo3unmonnsie cucteMsl cunciienns. O6o3Hauenue nudp B JpeBHei
Pycu. Crapunnbie Mmepbl JyiHbl. BBeieHre MeTpa Kak e AMHUIIBI JUIMHBL. MeTpuueckasi cucteMa Mep B
Poccu, B EBponie. Uctopust opmupoBanus MmaTeMaTHYeCKUX CUMBOIIOB. [[po6u B BaBuione, Erunte,
Pume, na Pycu. OTKpbITHE AeCATUYHBIX ApoOeil. Mup npocThix uncen. 3omotoe ceuenue. Yuco 0.
[TosiBiieHHne OTpULIATENIBHBIX YHCET.

JL.® Maraunkwuii. [1.JI.YeObimes. A.H.Koamoropos.

COJAEPKAHUE KYPCA AJITEBPBHI 7-9 KVIACCOB

< AJredOpamyeckue BbIPAKCHUS

BLIpa)KeHI/Ie C ICPEMCHHBIMU. 3HayeHHe BbIPAXXCHHUA C ICPCMCHHBIMU. I[OHYCTI/IMLIG 3HAa4YCHUA IIC-
PEMCHHBIX. ToxnaectBo. ToxXaeCTBEHHBIC Hp606paSOBaHI/I${ aJ'IFe6paI/I‘IeCKI/IX Bpra)KeHHﬁ. I[OKaSa—
TCIBCTBO TOXACCTB.

CreneHsb ¢ HaTypajabHBIM [TOKa3areneM U e€ cBoiicTBa. OnHowieHbl. O JHOYIEH CTaHAAPTHOIO BU-
na. CreneHp onHowIeHa. MHorounensl. MHOrouwieH ctanaapTHoro Buja. CTeneHb MHOTOWICHA.
Crnosxenue, BBIMUTAHUE U YMHO)KEHUE MHOTOYIEHOB. POpMyJIbl COKPAIIEHHOTO YMHOKEHUS: KBapaT
CYMMBI U KBaJpaT Pa3HOCTH JABYX BBIPAKCHUH, IPOU3BEICHUE CYMMBI U PA3HOCTH JABYX BBIPAKECHHM.
Pa3no)xeHre MHOrousIeHa Ha MHOXKUTENIN. BbiHECEHe MHOKUTENS 3a CKOOKU. MeTo ] rpyIupOBKH.
Pa3HocTh KBagpaToB ABYX BeIpakeHH. CymMMa U pa3HOCTb KyOOB JBYX BbIpaxkeHHil. KBagpaTHbIi
TpéxuwieH. Kopenb kBanpaTHoro Tpéxwiena. CBoiicTBa KBaJpaTHOro TpéxuieHa. Pa3noxkeHue kBaj-
paTHOTO TPEXUICHA HA MHOXKUTEIN

Panmonanesueie Beipakenus. Llensie Beipakenus. JpooHsie BeipakeHus. ParmonanbHas a1poos. Oc-
HOBHOE CBOMCTBO paliMoHaIbHOM apoou. CrokeHue, BBIUUTaHUE, YMHOKEHHUE U JISJICHUE pallMOHaT b-
HBIX Apobeii. Bo3BeneHue panroHanbHON ApoOU B cTeneHb. ToxXAecTBeHHbIE MPeoOpa3oBaHusl pallu-
OHAJIbHBIX BhIpakeHU. CTENEeHb C LIEeJbIM MOKa3aTeIeM U €€ CBOICTBA.

KBanparusle kopHu. AprudmMernyeckuil KBaapaTHbIM KOpEHb U €ro cBoiicTBa. ToXIecTBEHHbIE
npeoOpa3oBaHus BBIPAKECHHM, COJep KAINX KBAAPAaTHbIE KOPHH.

** YpaBHeHus

VYpaBHeHue ¢ ogHOM nepeMeHHON. Kopenb ypaBHeHHs. PaBHocwuiibHBIE ypaBHEHHs. CBOMCTBa
YpPaBHEHUN C OJHOUN MEPEMEHHON. Y paBHEHHE KaK MaTEMATHYECKasi MOJENb PEAIbHON CUTYallWH.

JIuneitnoe ypaBHenue. KBanpatHoe ypaBHeHne. @opmMysa KOpHEHW KBaJApaTHOrO ypaBHeHuUs. Teo-
pema Buera. PannonanbHbie ypaBHeHU. PenieHne paBHOCHIIBHBIX YPaBHEHU, CBOISIIIINXCS K JIMHEH-
HBIM WJIM KBaJpaTHbIM ypaBHECHHSM. PellleHne TEeKCTOBBIX 3a7jad C MOMOIIbIO PAlMOHAIBHBIX YPaB-
HEHMUIA.

YpaBHeHHE ¢ IByMs ITepeMeHHBIMU. ['paduk ypaBHEHHUS ¢ IBYMs ITepeMeHHbIMU. JIMHEeHOE ypaB-
HEHUE C JBYMs IIEPEMEHHBIMU U €ro rpaduk.



CucreMbl ypaBHEHUH ¢ AByMS nepeMeHHBIMU. [ paduueckuii MeTo1 peleHns: CHCTEMbl ypaB-
HEHUHN C IByMs INEpPEMEHHbIMHU. PeleHue cucrteM ypaBHEHUM METOAOM IOJCTAHOBKH U CIIOKEHUS.
Cucrema 1ByX ypaBHEHHH ¢ ABYMs IEPEMEHHBIMH KaK MOJIEJIb PEAIbHON CUTYalUH.

% HepaBencrBa

YucnoBble HEPAaBEHCTBA U UX cBOMCTBA. ClI0)KEHHE U YMHOYKEHHE YUCIIOBBIX HEpaBeHCTB. OlieHUBa-
HUE3HA4YCHMs BbIpakeHus. HepaBeHCTBO ¢ 01HOM nepemMeHHoN. PaBHOCWIBHBIE HEpaBeHCTBA. UHcI0-
BBIC IPOMEKYTKU. JIMHEHbIE U KBapAaTHbIC HEPABEHCTBA C OJHOU NepeMeHHON. CucTemsl Hepa-
BEHCTB C OJJTHOM MEPEMEHHOI.

¢ UmncjaoBble MHOKECTBA

MHoxecTBO U ero 31eMeHTsl. CrocoOsl 3aanus MHOXecTBa.PaBHble MHOKecTBa. [lycToe MHO-
xecTBo. [lonMHO)ecTBO. Onepanuu HaJl MHOXKecTBaMU MIutrocTpanuss COOTHOLIEHUHM MEX1y MHOXe-
CTBaMH C [TOMOLIBIO AuarpaMm Diliepa. MHOeCTBa HaTypaJlbHBIX, LEJbIX, PAlMOHAIBHBIX YHUCEN.

m
PanmoHanbHOE YHCIIO KaK [[p06l) BuIa ; , IJI€ M- HEJI0C YMUCIIO, a N —HaTypaJIbHOC, U KaK OecKOoHEU-

Has IepuoanYecKas aecsituaHas apo0s. [Ipencrasienue 06 uppanmuoHaaIbHOM Yrciie. MHOXECTBO
JNeHCTBUTENBHBIX urcen. [IpecraBneHne qeHCTBUTEIIFHOTO YHCTIa B BUIE OCCKOHEUHOM HETIePHOIH-
4ecKo AecsaTuuHOM apobu CpaBHEHHE AeMCTBUTEIbHBIX uncen. CBsa3b Mexay MHOKecTBaMu N. Z.

Q/

0,

< @DOyYHKUMH
Yucaosbie pyHKIUM

@OyHKIMOHATbHBIE 3aBUCUMOCTH MeX 1y BenrnunHaMu. [lonstie pynkuun .DOyHKIMs Kak Ma-
TeMaTh4ecKas MoJleNb peajabHoro npouecca. O61acTh onpeneneHus 1 006JacTh 3Ha4eHU (QyHKIMU.
Crnioco6wl 3ananus ¢pyakuuu. ['padux pynkuun. Iloctpoenue rpagukoB (GyHKIHMI ¢ TOMOILIBIO MIpe-
oOpaszoBanuii puryp. Hynu ¢pynkuuu. [TpomexyTku 3HaKonoctostHeTBa GyHKIMU. [I[pomMexxyTku BO3-
pacTaHus ¥ IPOMEXKYTKH YObIBaHUS (QYHKIUH.

Jluneitnas @yHkuus, oOpaTHas MpoONOPLUUOHAIBHOCTb, KBaipaTHuHas QYHKIUS, QYHKIMS Y =
VX , uX cBOMCTBA U rpaduKH.

YuciaoBble MOCIAEI0BATEILHOCTH

[ToHsTHE YMCITOBO¥ TMOCIIEOBATENFHOCTH. KOHEUHBIE 1 OECKOHEUHBIE TIOCIIEIOBATEIIFHOCTH.
CriocoOblI 3a/1aHus TIOCTIEIOBATENIBHOCTH. ApudMeTnueckas U reomerpudeckas nporpeccun. CBo-
CTBa WICHOB apr(PMETHUECKON 1 reoMeTpruIecKoil mporpeccuii. @opMynsl 001Iero uieHa apudmern-
YEeCKOW U TeoMeTpUdecKoil nmporpeccuii. @opMynbl CyMMBI N —TIEPBBIX WICHOB apu(PMETUIECKON U
reoMeTpuueckoil mporpeccuii. Cymma 0€CKOHEUHOI reOMeTpUIeCcKOl TPOrPEeCcCHu, Y KOTOPOn
|q| < 1. IIpeacraBnenne 6ECKOHEYHOMN MEPHOIUUECKON TECATUIHON APOOH B BH/IE OOBIKHOBEHHOM
poowu.

7

% DJeMeHThI NPUKJIATHON MATEMATHKH

MaremaTtnueckoe moaenupoBanue. [IpoueHTHbie pacué€rbl. @opmylia CIOAKHBIX TPOLIEHTOB.
[TpubmmkEHHbIe BoIYKCIeHUS. AOCONIIOTHAS U OTHOCUTENbHAs norpeurHocTd. OCHOBHBIE MTpa-
BHJIa KOMOMHATOPUKK. YacToTa U BEpOSATHOCTH CiiydaitHOro coobiTus. Kiaccumaeckoe omnpene-
neHue BeposiTHOCTH. HavanbHble cBeieHus o ctaTucTke. [Ipeacrapnenue n1aHHBIX B BUIE



TaOJIHII, KPYTOBBIX M CTOJOYATHIX AUarpamm, rpa¢ukoB. CTaTHCTUYECKHE XapaKTEPUCTUKU
COBOKYITHOCTH JIaHHBIX: CpEJHEee 3Ha4eHHe, MOJa, pa3Max, MeIuaHa BHIOOPKH.

X AJreopa B HCTOPHYECKOM PA3BHTHH.

3apoxaeHue anreOppl, KHATa O BOCCTAHOBJICHUH U TIPOTUBOIOCTaBICHHH Myxammena
anb-Xopesmu. Vcropus hopMupoBaHHsI MaTeMaTHIECKOTO s3bIka. Kak 3apoaunach uues Ko-
opauHat. OTKPBITHE HPPANMOHATBHOCTH. W3 HCTOPUYU BO3HUKHOBEHUS (POPMYJI ISl PEIICHHS
ypaBHeHUH 3-i1 U 4-i crenieneit. Vcropust pazButus nousatus (ysaknuu. Kak 3apoauiach
teopusi BeposTHocTed. Yucna ®dubonauun. 3amaya JI.IInzanckoro (PuboHaU4YM) O KPOIH-
Kax.

JL.d. Maraunkuii. [1.JI.YeOwbmes. H.MU.Jlo6aueBckuii. B.S.byHsaxoBckwuii.
A.H.Kommoropog. @.Buer. Il.depma. P.Jlexapt. H. Tapranes. J[.Kapmano. H.AGens.
b.ITackans. Jl.ITuzanckuii. K.I'aycc.

COJAEPKAHUE KYPCA 'EOMETPHUH 7-9 KJIACCOB

% IIpocreiimine reoMmerpuyeckue Gurypbl

Touka, npsamas. OTpe3ok, 1yd. Yroi. Bunel yrinos. CmexHble 1 BepTHKaJIbHbIE YIIIbl. buc-
CEeKTpuca yria.

[lepecekaronuecs u napajienbHbie npsaMele. [lepnenaukynspueie npsamslie. [Ipuznaku na-
pajuieabHOCTH NpsAMbIX. CBOMCTBA MapajuieabHbIX NpsAMBIX. [lepneHauKysp U HaKJIOHHAs K
MPSIMOH.

«* MHOroyroJbLHUKH.

Tpeyronbauku. Bunbl TpeyronsHUKOB. MenuaHa, OMCCEKTpHca, BBICOTA, CPEIHSS TUHUS
TpeyrojiabHuKa. [Ipu3Haku paBeHCTBa TpeyroibHUKOB. CBOWMCTBA U PU3HAKU PaBHOOEIPEHHBIX
TpeyroiabHUKOB. CepeTuHHBINA NepreHuKysap orpe3ka. Cymma yrioB TpeyrojibHuka. Baem-
HUE YIibl TpeyrojipHuka. HepaBeHcTBo TpeyronbHrka. COOTHOIIEHHS MEXAY CTOPOHAMU U YT-
namu TpeyroipHuka. Teopema [Tudaropa.

[Tono6usle TpeyronbHuky. [Ipu3Haku mo1o0ust TpeyroabHUKOB. TOUKH MepeceueHust
MeaHraH, OMCCEKTPUC, BBICOT, TPEYTOJIbHUKA, CEPEANHHBIX MTEPIEHIUKYISIPOB CTOPOH Tpe-
yrosbHHUKa. CBOMCTBO OMCCEKTPUCH] TpeyroibHUKa. Teopema Daneca. MeTpuueckre COOTHO-
LIEHUS B IPMOYTOJIBHOM TpeyrosibHUKE. CHHYC, KOCUHYC, TAHTE€HC, KOTAHI'€HC OCTPOro yria
MIPSIMOYTOJIBHOTO TPEYroyibHUKA 1 yriaoB OT 0 1o 180°. @opMysibl, CBSI3bIBAIOIINAE CHHYC, KO-
CHUHYC, TAHT€HC, KOTAHI'€HC OJHOTO M TOTO K€ yria. Pemenue TpeyroabHukoB. TeopeMa cuny-
COB M TeOpeMa KOCHHYCOB.

YerbipéxyronpHuku. [lapamnenorpamm. CBolcTBa U NPU3HAKY MapajljIeiorpaMma..
[IpstmoyronbHUK, poMO, KBaapaT, UX CBOMCTBA U Npu3Haku. Tpanenus. CpeaHsis TMHUS Tparie-
I[N U €€ CBONCTBA.

MHoroyronsHuKH. Beimykiibie MHOTOYTOTbHUKH. CyMMa YTJIOB BBITTYKJIOTO MHOTO-
yrosibHUKA. [IpaBuibHBIE MHOTOYTOJIBHUKH.

X OKpYKHOCTH H KpVI. I'eoMeTpHUecKe MOCTPOEHMS

OKpy’>KHOCTb U KpyT. DJIIEMEHThI OKPYKHOCTHU U Kpyra. LleHTpanbpHble 1 BucaHHble yribl. Ka-
caTesbHas K OKPYKHOCTH U €€ cBoiicTBa. B3aumMHoe pacnonoxeHue npsMou u okpyxHoctu. OnucH-



Has U BIIMCaHHAsl OKPY>KHOCTH TPEYTrOJbHUKA. BrincaHHbIE U ONMCAHHBIC YETHIPEXYTOJIBHUKH, UX
CBOWCTBA U IPU3HAKU. BrincaHHbIE U ONIMCAaHHBIE MHOTOYTOJIbHUKH.

['eomerpuueckoe mecto Touek (I'MT). CepeanHubIi eprieHIUKYISp OTpe3Ka U OuccekTpuca
yria kak ['MT.

['eomeTpryeckue NoCTpOEHUs UPKYJIEM U JMHENKON. OCHOBHBIE 33/]aul HA IIOCTPOEHUE: T10-
CTPOEHME yIJjla, PABHOI'O JAHHOMY, [IOCTPOEHUE CEPEANHHOIO NEPIIEHANKYJIIIpa JTaHHOTO OTPE3Ka, 110-
CTPOCHUE MPSAMOM, MPOXOSIICH Yepe3 JaHHYIO0 TOUKY U NEPHEHIUKYIIPHONA TaHHOU MPSIMOM, T10-
CTpOeHHE OUCCEKTPUCHI TaHHOTO yria. [locTpoeHue TpeyrojibHUKa 110 33JaHHBIM 3JIeMeHTaM. MeTos
I'MT B 3agayax Ha OCTPOCHHUE.

X H3MmepeHne reoMeTpHUYECKHX BeJIHNYNH

Jnuna otpeska. Paccrostnue Mexy AByMs ToukamMu. PaccTositHue oT Touku 10 npsaMou. Paccrosinue
MEK]y MapajuleIbHBIMU MPSAMBIMHU.

IIepumeTp MHOTOYTrOJIbHHKA.
JnuHa okpykHOCTH. [[nrHa 1yru OKpy>KHOCTH.
I'pangycHas mepa yrina. BennunHa BIUCaHHOTO yIJIa.

ITonsTHe TIOImMAIN MHOTI'OYT'OJIbHUKA. PaBnoBenukue (I)I/Il"ypbl. Haxoxnenue nomamgu KBaJpa-
Ta, MpsAMOYI'OJIbHHKA, ITapajljieJIoOrpaMMa, TPEYroJIbHUKA, TpaIllCluu.

[Tonsitue momaau kpyra. [nomans cexkropa. OTHOIIEHUE TUIOMAAEH TOT0OHBIX UTYP.

X JlekapToBbl KOOPJAMHATHI HA MJIOCKOCTH

dopmysa pacCTOSIHUSI MEXAY ABYMs Toukamu. KoopuHaThl cepeiHbl OTpe3Ka. Y paBHEHUE
¢burypsl. YpaBHEHUE OKPYKHOCTH U MPSAMON. YTI0BON KOAPHUIUEHT NPSAMOHM.

% BekTopsl

[TonsiTue Bekropa. Moayins (JuiHa) Bektopa. PaBHble BekTopbl. KomnuneapHsie BekTopsl. Ko-
opauHaThl BeKTopa. Cl0KEHNE U BBIUUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha yncio. CkasapHoe
IIPOU3BEIEHNE BEKTOPOB. KOCHHYC yIila MeXy IByMsl BEKTOPAMHU.

R/

< I'eoMeTpuuecKHe MPeodpa3oBaAHUS

[Tonsitue o npeobpazoBanuu ¢purypsl. Jprwkenue Gpurypsl.. Buabl 1Buxenns Gurypsl: napai-
JIeNBHBINA TIEPEeHOC, OCeBast CHMMETpHs, TOBOPOT. PaBHble ¢purypsl. 'omotetus. [logobue puryp.
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< DJIeMEeHTbI JOTHKH

Ompenenenne. AkcuoM u Teopembl. JlokazarenbcTBo. JlokazatensCcTBO OT MPOTUBHOTO. Teopema, 00-
paTtHas nqaHHO#. HeoOxommMoe 1 10cTaTouHOe yClIoBUE. YTIOTPEOIeHUE JTIOTHIECKUX CBA30KECIU. . .,
mo..., mo2oa u mobko mozod.

K/

< I'eoMeTpHsi B MCTOPHYECKOM PA3BUTHH.

N3 ucropun reomerpun, «Hauvana» EBknuma. Mctopus nsitoro nocrynara EBknuna. Tpuronomerpus
— HayKa 00 M3MepeHUH TpeyroibHUKOB. [locTpoeHre mpaBHIBHBIX MHOTOYroibHUKOB. Kak 3apoau-
nace unes koopaunat.H.U.Jlo6aueBckwuii. JI.Dinep. danec. [Tudarop.






Conep:xxaHue TeM y4eOHOIo pa3jeia

IIpumepHoe TeMaTHYeCKOe IUIAHMPOBaHue. MaTeMaTuka. 5 kjacc

5 vyacos B Hegnelno, Bcero 170 gacos;

Coaepixanue yueOHOTo

Homep
napa-

XapaRTepHCTmca OCHOBHBIX BUI0B J€ATCJIBHOCTH YYCHUKA

MarepuaJia (Ha ypoBHe yUeOHBIX JeilcTBHIA)
I'nasa 1 20
HarypanbHble ynciia

1 Psin HatypanbHbIX yncen 2 Onucvléams CBOMCTBA HATYPAIBHOTO psiia. YUTATh U 3aIIMCHIBATh HATypaJbHbIE YKCIIa, CPABHU-
BaTh U YIOPSAIOYHBATH UX.

2 Hudpsr. decaruunas 3a- 3 YHOPAL
Pacnoznasams Ha yepTexax, puCyHKax, B OKpPYKarolleM MUPE OTPE30K, MPAMYHO, Jy4, TI0C-

MUCh HATYPAJIbHBIX YHCET .

KOCTh. [IpUBOANTE IpUMEPBI MOJICTICH ITUX QUTYP.

3 OTp€30K 4 H3mepamob NIIMHBI OTPE3KOB. CTpOI/ITB OTPE3KH 33/IaHHOM JUIMHBI. PemiaTs 3aaun Ha Haxox/ie-
TL10CKOCTE HUE JUTMH OTPE3KOB. BripaxkaTh OIHU €IMHULIBI JJIMH Yepe3 Apyrue. [I[puBoauTs mpumeps mpu-
Tpsvast. Tyu OOpOB CO IIKAJIAMHU.

Cmpoumb Ha KOOPAMHATHOM JIy4e TOUKY C 3aIaHHOM KOOPAMHATON, OTIPEEISATh KOOPIMHATY

5 [kana. 3 TOYKH
Koopaunarssiii 1y4

6 CpaBHeHuE HaTypaJIbHBIX 3
qucen
[ToBTOpEHME U cucTeMa- 1
TH3alus yueOHOro Mare-
puana
KonTponbHas 1
paborta Ne 1

I'naga 2
CJi0keHue U BbIYNTAHUE 33
HATYPaJbHBIX YHCEJ

7 CrnoxxeHue HaTypaTbHBIX 4 Dopmynuposams CBONCTBA CIOKEHHS U BBIYUTAHUS HATYPaJIbHBIX YHCEI, 3alIUChIBATh ATH
yucen. CBOICTBA ClOXKe- cBoiicTBa B Buze (opMyi. [IpuBoaIUTE MpUMEphl YUCTOBBIX H OYKBEHHBIX BBIPAKECHUM, (HOPMYIL
HUSA CoCTaBIATh YNCIOBBIE U OYKBEHHBIE BHIPAKEHHS TI0 YCIIOBHUIO

3ajaud. PemaTe ypaBHEHUSI HA OCHOBAHUY 3aBUCUMOCTEN MEXKy KOMIIOHEHTAMHU JI€WCTBUM

8 Brruntanue HaTypaabHBIX 5 N

qmcern CJIO’KEHHUS U BBIYMTaHUsA. PermaTe TEKCTOBBIE 33/1a4M C IOMOUIBIO COCTABICHUS YPaBHEHUM.




Homep
napa-

Coaep:xanue yueOHOTo
MaTepuaJja

XapakTepuCcTHKA OCHOBHBIX BUAOB J1eITEJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JeilcTBHIi)

9 YucnoBble u OyKBEHHbIE 3 | Pacno3nasamo Ha 4yepTeKax U PUCYHKAX YIJIbl, MHOIOYTOJbHUKH, B YACTHOCTH TPEYTOJIbHUKHY,
BbIpakeHus1. DopmyIibl NpSAMOYTOJIbHUKH. Pacrio3HaBaTh B OKpYy’KaloieM MUpPE MOAETH 3TUX QUryp.
C noMOIIBIO TPAHCIOPTUPA U3MEPATH I'PalyCHbIE MEPBI YIJI0B, CTPOUTH YIJIbl 3aJJaHHOM Ipa-
Kontponbnas padora No 2 1 om p pTHP P paly DB YIJIOB, CTP yr A P
JyCHOU MepBbl, CTPOUTH OucceKTpucy aanHoro yria. Knaccuduuuposats yrisl. Knaccugummpo-

10 | YpaBuenue 3 BaTh TPEYTOJIbHUKHU T10 KOJUYECTBY PABHBIX CTOPOH U IO BUAAM UX yriIoB. ONUCHIBaTh CBOMCTBA

11 | Yrom. OGosnauenue yriaos | 2 | UPAMOYTOIBHHKA.

Haxooums ¢ noMo1pto (GopMys1 IepuMeTpbl IPSIMOYToJIbHUKA U KBaJparta. Pemare 3aqauun Ha

12 | Bunst yrios. M3mepenue 5 HAaxO0’KJICHUE IIEPUMETPOB MPSAMOYTOJIbHUKA U KBAJPAaTa, IPalyCHOM MEPHI yIJIOB.
yIJI0B Cmpoumb JTIOTUYECKYIO LIETIOUKY PacCyXICHUH, COOCTaBIATh NOJIYYEHHBIH PE3yJIbTaT C yCII0-

13 | MuoroyronsHuku. Pas- 2 | BACM 3ajiatu.

HBIE QUTYPHI Pacnosznasams purypsl, UMeroIIMe 0Cb CAMMETPUN

14 | TpeyronabHUK U €ro BUABI 3

15 | [IpsAMOYTONBHUK. 3
Ocb cuMMeTpUHPUTYPBI
IToBTOpEHUe U cucrema- 1
TH3alus yueOHOro Mare-
puana
KonTtponsHaspabota Ne 3 1

I'naga 3
YMHOXKEHHE H JeJIeHHe 37
HATYpaJbHBIX YHCe]

16 | Ymuoxenue. [lepemectu- 4 Dopmynuposams CBOUCTBA YMHOXKEHHUS U JIETICHUS HATYPAJIbHBIX YMCEI, 3aMChIBATh 3TH CBOM-
TEJBHOE CBOMCTBO YMHO- cTBa B Buze hopmyi. Pemars ypaBHEeHHS Ha OCHOBaHUH 3aBHCUMOCTEH MEX/Ty KOMIOHEHTaMHU
KEHHS apu(MeTHUECKUX AeHCTBUI.

Haxooums 0CTaTOK TpH JIEICHUU HATypalbHBIX gucel. [1o 3a1aHHOMY OCHOBaHHIO U TIOKa3aTe-

17 | CouerarenbHOE U pacmpe- 3

% JIFO CTENEHU HAaXO/AUTh 3HAYCHHUE CTETIEHU YHUCIIa.
JEeTUTETFHOE CBONCTBA
——— HaxoauTs momaay npsiMoyroiJbHUKA U KBapaTa ¢ TOMOIIbI0 GopMyil. BeipakaTs oqHH e1H-
HUIIB! IUIOIIAN Yepes3 ApYyTrHe.

18 | Jlenenue 7 | Pacnosnaeamp Ha 9epTEKaX M PUCYHKAX MPAMOYTOIBHBIN MapajuIelenuIe]], mupamMmury. Pacmo-

19 | Jlenermue ¢ ocTaTKOM 3 3HaBaTh B OKPY)KAIOILIEM MUpPe MOJIeNu 3TUX puryp. M306paxxaTs pa3zBEPTKH MPSIMOYTOJIBHOTO

napaiesienunena U TupaMHuIbl.

20 | Crenenp uncia 2




Homep
napa-

Coaep:xanue yueOHOTo
MaTepuaJja

XapakTepuCcTHKA OCHOBHBIX BUAOB J1eITEJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JeilcTBHIi)

KontponbHaspabora Ne 4

Haxooums 00bEMBI IPSAMOYTOJILHOTO Mapajliesienurena u Kyoa ¢ nomoisko Gopmyin. Beipa-
’KaTh OJIHU €IMHUIIBI 00BEMA Yepe3 ApyTHUe.

21 | [Inowans. [Inomans nps- 4
Pewams xoMOMHATOPHBIE 33]1a4H C IIOMOIIBIO TTIepedopa BapHaHTOB
MOYTOJIbHUKA
22 | [IpsmoyronbHbIii napa- 3
nenenunen. [Tupamuna
23 | O6BEM NpAMOYTOIBHOTO 4
napajuiesenume/a
24 KomOunaropHsie 3a1aun 3
[loBTOpEHME U cucTema- 2
TU3anus yueOHOro Mare-
puaia
KonrtponsHaspabota Ne 5 1
T'nasa 4
18
OObIKHOBEHHBIE IPOOH
25 ITousite OOBIKHOBEHHOH 5 Pacnosnasams 0OBIKHOBEHHYIO 1POOb, IPAaBUIBHBIE U HEMPABUIBHBIE TPOOH, CMEIIaHHbIE YHUC-
npobu na.
26 TIpaBHIIBHEE H HEmpa 3 Yurath U 3aMUCHIBATh OOBIKHOBEHHBIE APOOU, cMelIanHble yncia. CpaBHUBATh OOBIKHOBEHHBIE
BHJIbHEIE TpOGH. CpasHe JpoOu ¢ paBHBIMH 3HaMeHaTensiMu. CKIIaJbpIBaTh U BRIYUTATh OOBIKHOBEHHBIE JPOOU C paBHBIMU
s ApoGei ' 3HaMmeHaTensiMe. [IpeoOpa3oBhIBaTh HEMPABUIBHYIO IPOOhL B CMEIIAHHOE YUCIIO, CMEIIaHHOE
YHUCIIO B HEMPABUIBHYIO IPOOh. ¥YMETh 3alMChIBATh PE3YJIbTAT JICICHHS IBYX HATYpPAIbHBIX YH-
27 | CnoxxeHue U BBIYUTAHUE 2 cell B BUJIE OOBIKHOBEHHOMN Ipo0H
npo0eit ¢ 0OTMHAKOBBIMHU
3HAMEHATEIAMU
28 JlpoOu u neneHue HaTy- 1
PaJIbHBIX YHCel
29 CMeliaHHble Yuciia 5
[ToBTOpEHME U crCcTEMa- 1

TH3aIHs] yueOHOTO MaTe-
puana




Homep
napa-

Coaep:xanue yueOHOTo
MaTepuaJja

XapakTepuCcTHKA OCHOBHBIX BUAOB J1eITEJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JeilcTBHIi)

KontponbHaspadora Ne 6 1
Inasa 5 48
JecsiTuuHbIE IPOOH
30 | [IpencraBnenue 4 Pacnosnasams, unTath U 3aNUCHIBaTh AeCATUYHbIE 1poOu. Ha3piBaTh pa3psabl A€CATUYHBIX
0 JECATHUYHBIX APOOsIX 3HAKOB B 3aMHMCH JECATHYHBIX Apobel. CpaBHUBATH AecATUUHbIE Apo0u. OKPYIIIATh AeCATUY-
HBIE IPOOH U HATypaJIbHbIC YHCIIa. BBIMONHATS TPUKUAK
31 CpaBHEHHENECATUYHBIX 3 AP yp . PUKHAKY .
poGeid pe3yNbTAaTOB BHIYHCICHUN. BBINONHATE apumeTrnuecKkue AeiCcTBUS HaJl IECATUIHBIMU APOOs-
MHU.
32 Oxpyrnenue uncen. [Ipu- 3 Haxooums cpennee apudmeTHueckoe HeCKOIbKUX uncen. [IpuBoanTs mpuMepsl CpeTHUX 3Ha-
KNJIKH YEHUH BEIUYMHBL. Pa3bsCHATH, 4TO TaKOE «OAMH IPOLEHT». [IpeacTaBisaTh NPOLICHTHI B BUIE
33 | Closkenme 1 BEIYHTAHIE 6 JECATUYHBIX Ipo0eii u AecaTuyHble ApoOu B BUJE MPOIEHTOB. HaXxoauTh MPOIEHT OT Yucia U
JIECATHEHBIX poGeii YHCJIO 110 €T0 MPOLIEHTaM
Kontponbnaspadora Ne 7 1
34 | YMHOXEHUEAECATUIHBIX 7
npobeit
35 | JeneHueaecITUUHBIX 9
npobeit
Kontponbnas pabora Ne 8 1
36 | Cpennee apudmeruye- 3
ckoe. CpegHee 3HaueHUE
BEJIMYUHBI
37 | [Ipouentsl. Haxoxaenue 4
IIPOLIEHTOB OT YHCIa
38 | Haxoxnenue uucia mno 4
€ro MpoIeHTaM
IloBTOpEHME U cucTema- 2
TH3alus yueOHOro Mare-
puana
KontponbHaspadora Ne 9 1
IloBTOpPEHUE 14




Coaep:xanue yueOHOTo
MaTepuaJja

Homep
napa-

XapakTepuCcTHKA OCHOBHBIX BUAOB J1eITEJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JeilcTBHIi)

H CUCTeMaTHu3alnus
yqeﬁﬂoro MaTepuaJia

YpaxHeHus 18
JUIsl TOBTOPEHUS Kypca

5 Kiacca

Kontponbnaspadora Ne 10 1




IIpumepHoOe TeMaTHUYeCcKOe IJIAHMPOBaHKe. MaTtemaTHnka. 6 Kiacc

5 yacoB B Hexaemto, Bcero 170 gacos.

]
&g
2 2 Conep:xanue yueOHOT0 XapakTepucTHKA OCHOBHBIX BU/IOB /IeATEJIbHOCTH Y4eHUKA
E s MarepuaJjia (Ha ypoBHe y4eOHBIX JAelcTBHUIl)
]
=
I'nasa 1 17
JeJMMOCTh HATYPAJBHBIX YK CeJ
1 Jenurenuu KpaTHbIe 2 Dopmynuposams ONpeeICHUs MOHATHI: IeIUTENb, KPaTHOE, IPOCTOE YUCIIO, COCTABHOE
YHUCII0, OOLIUHN AeIUTENh, HAUOOJIBIITUN OOLIUHN AEUTENh, B3AUMHO MPOCTHIC YKCIIa, 00111ee
2 [Ipusnaku genumoctu Ha 10, 3 » QO 1 ’ THHH 1 ’ p » OOHL
Ha 5 i HA D KpaTHOE, HAauMEHbIIIee 00IIee KpaTHOE U MPU3HAKY JCIMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
Onucwvieams TIpaBUIIa HaXOXKACHHUS HanOombInero oomero aenutens (HOJ), Hanmenbiero
3 IpusHaku genumocTu Ha 9 3 obmrero kparHoro (HOK) HeckonbKUX Yucel, pa3iokeHHUs HaTypalbHOTO YHCIIa Ha IPOCThIE
uHa3 MHOXHUTEJH
4 ITpocTele u cocTaBHBIE UnC- 2
na
5 HaubonpmmitoOmuii genu- 3
TEJb
6 Haumensieeobmee kpart- 3
HOE
KonTponbnasipadbora Ne 1 1
I'naga 2
38
OO0bIKHOBEHHbIE IPO0H
7 OcHoOBHOE CBOHCTBO ApoOH 2 Dopmynuposams ONpEEICHUS MTOHATHI: HECOKpaTUMas IpoOb, 00N 3HAMEHATENb ABYX
8 CoxpamenueapoGeii npoOeit, B3auMHO oOpaTHbIe Yucia. [[puMeHsITh OCHOBHOE CBOMCTBO JAPOOH JIJIsi COKPAIIICHHS
npob6eii. [IpuBoauTh A1poOU K HOBOMY 3HaMeHarten0. CpaBHUBATh OOBIKHOBEHHEIE IPOOH.
9 [Ipusenenue apobeit k 00- 4 | BemonHaTh apudMETHIECKHE IEHCTBHSA HaJl OOBIKHOBEHHBIMH JIPOOSMHU.
memy 3Hamenareno. Cpas- HaxonuTs 1po0Ob OT 4yKcia ¥ YUCIIOo 10 33AaHHOMY 3HaYeHHIO ero apoou. [Ipeodpa3oBbIBaTh
HeHue JIpobeit




=
=5
S 2 Conep:xkanue y4eOHOTo XapakTepucTHKA OCHOBHBIX BU/IOB J1€SITEJIbHOCTH YYeHUKA
E =4 MaTepuaJia (Ha ypoBHe y4eOHBIX AeliCTBHI)
]
=
10 CrnosxeHue U BbIYUTaHHUE ) OOBIKHOBEHHBIE IpOOH B AecATHUHbIC. HaxomuTh necatnynoe npuoamKkeHne 00bIKHOBEHHOM
npobei JIpodu
KonTponbraspadora Ne 2 1
11 YMHOxeHue apodeit )
12 Haxoxnaenue qpobu ot yuc- 3
na
KonTponbnaspabora Ne 3 1
13 B3aumno oOpatHble uncia 1
14 Henenue npobeii 5
15 Haxosxenue uncna no 3Ha- 3
YEHUIO €T0 Ipodu
16 [IpeoOpazoBanne 0OBIKHO- 1
BEHHBIX Jpo0el B 1ecsaTHY-
HBIC
17 beckoneunble nepuoanye- 1
CKHE JIECATUYHBIE IPOOH
18 Hecartuunoe npuOIMKeHue 2
0OBIKHOBEHHOMU ApodH
Kontponbraspabdota Ne 4 1
I'naga 3 28
OTHolIEeHHUs ¥ IPONIOPLUH
19 OTtHomIeHus 2 Dopmynuposams OTpeNIeNIeHNs OHATHIA: OTHOILIEHHE, POMOPLIUS, TPOLEHTHOE OTHOIIEHHE

5 JBYX YHCEJ, MPSMO MPOMOPLHOHAIBHBIE K 00pAaTHO MPOIOPLIUOHANIbHBIE BETUYHUHBI. [Ipu-

20 [Iponopuuu . .
MEHSITh OCHOBHOE CBOMCTBO OTHOIIEHHS U OCHOBHOE CBOWCTBO mponopiun. [IpuBoauTh

21 [IponeHTHOE OTHOLIEHUE 3 MIPUMEPHI U OMMCHIBATh CBOMCTBA BETUYMH, HAXOAIINXCS B TIPSIMOM U 0OpaTHOM TTPOITOPIIH-
ABYX YHCCI OHAJIBHBIX 3aBUCUMOCTSX. HaxoIUTh NPOLIECHTHOE OTHOILIEHKE BYX YnCel. J[eIuTh YuCiIo

KOHTpOJ’IBHaﬂpa6OTa No 5 1 Ha IpONnoOpUHUOHAIIBHBIC YaCTH.




Homep
naparpaga

Conep:xkanue y4eOHOTo
MaTepHaJia

XapaKkTepHuCcTHKA OCHOBHBIX BH/IOB J1eAITeJJbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AeliCTBHI)

22 [Tpstmast u oO6paTHast mpo- 2 3anucwvieams ¢ TOMOIIBIO OYKB OCHOBHBIE CBOWCTBA APOOU, OTHOIICHHUS, IPOIIOPITUH.
IIOPLUOHAIILHBIE 3aBUCUMO- Ananuzuposames MHPOPMALIUIO, IPEACTABIECHHYIO
CTH B BUJI€ CTOJIOYATHIX M KPYroBbIX Auarpamm. [IpencraBnsats nHopmaimio B BUae cToadya-
23 Jlenenue yncia B JaHHOM 2 TBIX M KpYTOBBIX JIHATPaMM. . .
OTHOLICHII IIpusooums npuMepsl caydaiHbIX coObITHI. HaxoIuTh BEpOATHOCTD CIIy4aliHOTO COOBITHS
B OIbITaxX
24 OKpyKHOCTb U KPYT 2 C PaBHOBO3MOYKHBIMH HCXOJaMH.
o5 Jlnnna okpysxkHOCTH. [Lo- 3 Pacnosznasams Ha yepTexax U pUCYHKaX OKPYKHOCTb, KpYyT, LWIMHJP, KOHYC, cdepy, Iap U
majh Kpyra UX 3JeMeHThI. Pacrio3HaBaTh B OKpYKaroIleM MUPE MOJAEIHU 3TUX (1).1./1ryp. Ctpouts ¢ nomo-
IIbI0 LUPKYIISI OKPY>KHOCTb 33JJaHHOTO pajanyca. M300paxars pa3BEPTKU LMUIMHIPA U KOHY-
26 [{unuHap, KOHYC, map 1 ca. Ha3piBath npubimx€HHOE 3HaYeHne yuciia. HaxoauTs ¢ TOMOIIbI0 GOpMyIT JITHHY
27 Jlnarpammbl 3 OKPYXHOCTH, ILIOIIAb Kpyra
28 Cryuaitasie coObrTrs. Be- 3
POATHOCTB CIIy4ailHOTO CO-
ObITUS
Konrponbnaspabora Ne 6 1
I'nasa 4
PanuonanbHbIe yncIa 72
M JeilicTBHA HAJ HUMH
29 [TonoxxurenbHbIE 2 IIpu6ooums iprMepsl UCIIOJIb30BAHUS MTOJIOKUTEIBHBIX U OTpULIATENbHBIX Yrcen. Dopmy-
Y OTpHUILATEIbHBIE YHCIIA JMPOBATh OINPEAEIECHUE KOOPAMHATHON NpsiMON. CTPOUTh HAKOOPIANHATHON IPSIMON TOUKY C
30 KoOp/HEATHA IpAMAR 3 3aJJaHHOM KOOPJIUHATOM, ONpeesITh KOOPAUHATY TOUKH.
Xapakmepu306ams MHOXKECTBO LIETbIX yhced. OObIACHATh MOHATHE MHOXKECTBA PAI[HOHAIb-
31 HCHBIG qucia. 2 HBIX YUCEII.
ParonasnpHele yncia Dopmynruposams onpeeacHue Moayis ynciaa. Haxoaurs Moaysb 4ucia.
32 MojryJTh gucIa 3 Cpasnusamo panoHaabHbIC Yuca. BeIMOTHATE apudMeTHnIecKue NeUCTBHS Ha/I paIio-
HaJIbHBIMU YHCJIaMU. 3alMChIBaTh CBOWCTBA apU(PMETUIECKUX JASHCTBHIA Ha/l palliOHAb-
33 CpaBHeHue uucen 4 HBIMU yMcliaMu B Bujie popmys. Ha3piBaTh koadpduineHT OyKBEHHOTO BBIPAXKEHUS.
KontponsHaspabora Ne 7 1 HpuMeH;m:zb CBOMCTBA IIPU PELICHUU YpPaBHEHUN. PemaTe TEKCTOBBIE 3a1a4U C IIOMOLIbIO
YPaBHEHHUH.
34 CroxeHue panroHaIbHbIX 4




Homep
naparpaga

Conep:xkanue y4eOHOTo
MaTepHaJia

XapaKkTepHuCcTHKA OCHOBHBIX BH/IOB J1eAITeJJbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AeliCTBHI)

YUCCII

35 CBoICTBA CIIOKEHUS pallio-
HAJIbHBIX YUCET

36 Brrunranue panuoHaIbHBIX
qucel
KonTponbnaspabora Ne 8

37 YMHOXEHUE pallMOHaJIbHBIX
yucell

38 CBoiicTBa yMHOXEHHUS pa-
IIMOHAJIbHBIX YUCEI

39 Koadduruenr.
PacnpenenurensHoe cBOii-
CTBO YMHOKEHHS

40 Jlenenne pannoHaIbHBIX
yuce
KonTponbnasipabora Ne 9

41 PemenneypaBHeHnii

42 Pemenue 3amay ¢ HOMOIIBIO
yYpaBHEHUN
Konrponsnaspabora Ne 10

43 [lepnieHquKyngpHBIE TPS-
MblIe

44 OceBast 1 ICHTpaJbHAS
CUMMETpPUHU

45 [TapanienpHble MpsiMbIE

46 KoopaunatHas niaockocTh

Pacnosnasams Ha yepTexax U pUCYHKAX MEPICHINKYISIPHBIC U TAPAJUICITbHBIC IPSMBIE,
(GUTypHI, IMEIOIIUE OCh CHMMETPHUH, ICHTP CHMMETPUHU. YKa3bIBaTh B OKPYKAIOIIEM MUPE
MoieH 3TuX Guryp. DopmMynrpoBaTh ONpeaeIeHIE MePISHAUKYISIPHBIX MPSIMBIX B Tapai-
JIENbHBIX MPSAMBIX. CTPOUTH ¢ TOMOUIBIO YTOJIbHUKA MEPICHIUKYIIIPHBIC IPSIMbIE U Mapal-
JICIIBHBIC TIPSMBIC.

ObvscHAMb ¥ UIUTIOCTPUPOBATH OHITHE KOOPIUHATHOMN TIIOCKOCTH. CTPOUTH HA KOOPIH-
HATHOW TUTOCKOCTH TOYKH C 33JIaHHBIMH KOOPIMHATAMH, OTPEACIIATH KOOPAMHATHI TOYCK HA
wiockocTd. CTPOUTH OT/ACIbHBIC IPpadUKU 3aBUCHMOCTEH MKy BEIMYMHAMU 110 TOUYKAM.
AHam3upoBaTh rpaduKu 3aBUCUIMOCTEH MKy BETUIMHAMH (PacCTOSTHHUE, BPEMSI, TEMITC-
paTtypa u T. I1.)




Homep
naparpaga

Conep:xkanue y4eOHOTo

XapaKTepHCTmca OCHOBHBIX BUI0B J1€ATCJIbHOCTH YYCHHUKA

MaTepuaJia (Ha ypoBHe y4eOHBIX AeliCTBHI)

47 ['paduxu 3

Kontponbnaspabora Ne 11 1

IloBTOpEHME M cUCTEMATH3A- 15
nusiyuye0HOro MmaTepuajia

YopakHeHust 1715 TOBTOPEHUS Kypca 19

6 kiacca
KonTponbnaspadora Ne 12 1

IIpumepHoe TeMaTHUYeCKOe IVIAHMPOBaHHue. Airedpa. 7 kjace

(3uacas Henemo . Beero-102q )

K
<
o€ 0
g e Conep:xxanue y4eOHOro Ja- XapaKkTepuCTHKA OCHOBHBIX BUA0B J1eATEJbHOCTH YYCHUKA
s N .
= % MaTepHaJa B (Ha ypoBHe y4eOHBIX NelCTBHI)
= 0
9
I'naea 1 JluHeiliHOe ypaBHeHME C O]1- 15
HOM NepeMeHHOoU
1 Beenenue B anredpy 3 | Pacnosnasamp 9ACIOBBIC BRIPAKEHUS M BEIPAKECHUS C IEPEMEHHBIMU, JTHHEHHBIC YPaB-
o . HeHus. [I[puBoaUTh MpUMeEpHI BEIPAKEHUN C IEPEMEHHBIMU, JIMHENHBIX YpaBHEHUH. Co-
2 Jlunelinoe ypaBHEHHE ¢ OTHOM | 5 PHBOIL puMep P p ’ yP
MepeMeHH O CTaBJISITh BBIPAKEHUE C IMEPEMEHHBIMU 110 YCIOBHIO 33aui. BpInoaHATs npeolOpa3oBa-
HUS BBIPOXEHUN: IPUBOIUTH 110I00HBIE CllaraeMble, pacKpbIBaTh CKOOKH. HaxoauTte
3 Pemrenue 3a1a4 ¢ MOMOMIBIO S | 3Ha4YeHHUe BBIPA)KEHMS C IEPEMEHHBIMH ITPH 33JIaHHBIX 3HA4EeHMX IepeMeHHbIX. Kiac-
ypaBHEHUI cU(pHUIMPOBATH anredpandeckre BeIpakeHus. ONHUCHIBATD LEJIbIe BEIPAXKEHUS.
ToBTOpEHHE U CHCTEMATH3a- 1 %opMyﬂupoeagb OIIpelieJIeHUE JIMHENHOr0 ypaBHEeH . Pelars nuHenHoe ypaBHeHHej B
LA y4eGHOTo MaTepuana obmeM Buae. VIHTepIpeTHpOBaTh ypaBHEHHE KaK ivIaTeMaTI/IquKy}o Moae"m, peanpHON
cutyanuu. OnucbIBaTh CXEMY PELICHUs TEKCTOBOM 3a/1auu, IPUMEHSATH €€ [l PEILCHUs
Konrtponsnas padora Ne 1 1

3a1a4
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- o
S e Conep:kanue y4eOHOTO Ja- XapakTepuCcTHKA OCHOBHBIX BU/0B JeSITEJIbHOCTH YYEHHKA
E 8 MaTrepHaJia B (Ha ypoBHe y4eOHBIX AelCTBHIi)
S 0
q
I'nasa 2 1lesble BbIpasKeHUs! 55
4 ToXIECTBEHHO paBHEIC BoIpa- | 2 | Dopmyruposamo:
xenus. ToxnecTBa onpeoeneHus: TOKJIECTBEHHO PaBHBIX BBIPAKEHUH, TOXKIECTBA, CTEIIEHU C HATYPAJIbHBIM
5 CTeNeHb ¢ HATYPATHHEIM M0- 3 | OKa3aTeseM, OTHOUIICHA, CTAHAPTHOTO BU/IA OJTHOWIICHA, ko3¢ (UIMeHTa OJHOUJICHA,
Ka3aTCIeM CTETICHH OJHOU/ICHA, MHOTOU/ICHA, CTENICHN MHOTOUIeHa;
c60licmea: CTENIEHU C HATypaJbHbIM MOKa3aTeNieM, 3HaKa CTEIEHU;
6 CBolicTBa CTENEHHU C HaTy- 3 npasunia: 10Ka3aTelabCTBa TOXKACCTB, YMHOKXCHUS OJHOYICHA HA MHOI'OYJICH, YMHOXE-
PATBHBIM TIOKa3aTelIeM HUS MHOTOYJICHOB.
7 OHOWICHE] o | Hoxasvieams cBOWCTBA CTCIICHN C HATYPAIIbHBIM [10Ka3aTeNIeM. 3alluChIBaTh U JJOKa3bl-
BaTh (DOPMYIIBI: IIPOU3BEICHUS CYMMBI U Pa3HOCTHU JABYX BBIPXKCHUM, Pa3HOCTH KBapa-
8 Mmnorounens! TOB JIBYX BBIpQKEHUH, KBaJpaTa CyMMbI M KBa/IpaTa pa3HOCTH JIBYX BBIPaKEHUH, CYMMBbI
9 COKEHUE U BHIUUTAHME MHO- | 4 | KYOOB M PAa3sHOCTH KyOOB [IBYX BBIDQKCHHIA.
FOUYIICHOR Buviuucnams 3HaueHrEe BRIpAXKEHUI ¢ IepeMeHHBIMH. [[pMeHsITh CBOMCTBA CTETIEHU AJIs
peoOpa3OBaHUs BEIpAXKEHUH. BBITIOIHATE YMHOKCHHE OJTHOWICHOB W BO3BEJICHUE O/I-
KouTponbHas padora Ne 2 HOYJIEHA B CTENEeHb. IIpUBOMTE OHOUIEH K CTAHIAPTHOMY BU/Y. 3aIlMCHIBATH MHOTO-
10 | YMHOXeHMe OHOWIEHA Ha 4 | WIEH B CTaHJIapTHOM BUJIE, ONIPEACIISAThH CTENIeHh MHOTOWIEeHA. [IpeoOpa3oBbIBaTh Mpo-
MHOTOYJIEH M3BeJIeHNE OJTHOUJICHA U MHOTOUJICHA; CYMMBbI, Pa3HOCTH, IPOU3BEICHHS IBYX MHOTO-
YJICHOB B MHOTOWIEH. BBITIONHATE pa3ioKeHrne MHOTOWICHA HA MHOYKUTEH CIIOCOO0M
11 | YmmoONeHHe MHOrOWICHA HA 4 BBIHECEHHUS 00I1[Ero MHOXKHUTEINS 32 CKOOKH, ClIOCOO0M TPYIIUPOBKH, IO (hOpMYyJiaM Co-
MHOTOTICH Kpal&HHOTO YMHOXKEHHUS U ¢ IPUMEHEHUEM HECKOJIbKUX c1oco6oB. Mcmnonp30BaTh yKa-
12 | Pasno)xeHue MHOTO4YIEHOB Ha | 4 | 3aHHBIE IpeoOpa3oBaHUs B MPOIECCE PEIlIeHUs] ypaBHEHUH, I0Ka3aTeIbCTBA YTBEPKIE-
MHOKUTENH. BeiHecenue 00- HUU, PEIICHNs] TEKCTOBBIX 3a/1a4
IIETO MHOXKHUTEIIS 32 CKOOKH
13 | PasnmoxeHnue MHOTOWICHOB Ha | 3
MHOXUTEIH. MeTo Tpymmnu-
POBKH
KonrponsHnaspabora Ne 3 1
14 | IIpousBeneHue pa3HOCTH U 3
CYMMBI JIBYX BBIPaKCHUU
15 Pa3HocTh KBagpaToB ABYX BBbI- 3

paXeHuit
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= § MaTepuaja B (Ha ypoBHe y4eOHbIX el cTBHIl)
: 0
|
16 | KBagpaTt cyMMBI U KBapar 4
Pa3HOCTHU JBYX BBIPA)KCHUHN
17 | IIpeobpazoBanue MHOrowiIeHa | 3
B KBaJIpaT CyMMBI UJIM pa3HO-
CTH JIBYX BBIPAKCHUN
KonTponbnas pabota Ne 4 1
18 | Cymma 1 pa3HOCTh KyOOB ABYX | 2
BBIPKEHUMN
19 | [IpumeHeHue pa3nuyHbIX cio- | 4
cO0OB Pa3JI0KEHHUs] MHOTOUJIe-
Ha Ha MHOXKUTEIN
IToBTOpEHME U cucTemMaTu3a- 1
U yaeOHOro Marepuaia
Kontponbnas padota Ne 5 1
I'naga 3 ®yHKuMN 12
20 | CBs3u MEXIy BEJIMYMHAMHU. 2 | IIpusooums mpuMepsl 3aBUCUMOCTEH MEXly BeTMUMHAMHU. Pa3nuyare cpeau 3aBUCUMO-
DyHKIUA cTel QyHKIIMOHABHBIE 3aBUCUMOCTH.
Onucvieamvnousamus: 3aBUCUMON U HE3aBUCUMON TIEPEMEHHBIX KIIMHU, apTyMEHTa
21 | CnocoOsl 3a7anus QyHKIUN 2 P » ymKum, apry
¢byHk1MK; cnocoObl 3ananus GyHkuu. opmynupoBarh onpeaeneHus: 00JacTH onpe-
22 | I'paduk dpyHKmu neneHust pyHKIMH, 00IacTH 3HaYeHUH GyHKINH, rpaduka GyHKINU, TUHEHHON QyHK-
23 | Jluneitnas bynxuws, eé rpa- 4 ZI/II/I, MPSIMON TPOMOPIIMOHATILHOCTH. c ;
(bukH cBoficTBa bIMUCTAMb SHAUCHNE (GYHKLMY 10 33JaHHOMY 3HAYCHHIO aprymenta. COCTaBIATh Tal-
bl 3HaYeHn pynkuuu. CtpouTs rpaduk GpyHKIMH, 3agaHHoli TabauuHo. [1o rpaguky
IloBTOpenue u cucremMaTH3a- 1 (byHKLNY, SBISIOUICHCS MOJIENBIO PEATBHOTO MPOLECCa, ONMPEALIIATh XapaKTePUCTUKU
1Hst y4eOHOro Matepuana sToro npouecca. CTpouTh rpaduk JIMHEHHON PYHKINN U IPSIMOI MPONOPIHOHATBHOCTH.
KoHntpoubsHaspabora Ne 6 1 | OnuceiBath cBOMCTBA ITUX QYHKIIMI
I'nasa 4 CucreMbl TUHEHHBIX YpaB- 23
HeHMii ¢ ABYM# NepeMeHHbIMH
24  |YpaBHEHMS C IByMs IIEPEMEH- 3
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E § MaTepHuaJa B (Ha ypoBHe y4eOHBIX AelCTBHIi)
s 0
q
HBIMU IIpusooums npumepol: ypaBHEHUS C ABYMS IEPEMEHHBIMU; JINHEHHOTO YPAaBHEHHUS C
o5 | Jumetinoe ypasuenue c myms | 4 JBYMsI IEPEMEHHBIMU; CUCTEMBI JABYX JINHEWHBIX YPAaBHEHUH C IByMS IEPEMEHHBIMY;
IIePeMEHHEIMY ¥ ero rpaduK peallbHbIX POLIECCOB, JUIsl KOTOPBIX YPaBHEHHE C IBYMs IEPEMEHHBIMH HIl CHCTEMA
YPaBHEHHUH C IBYMS IEPEMEHHBIMHU SIBIISIFOTCSI MATEMAaTHYECKUMH MOJEIISIMU.
26 Cucrembl ypaBHEHHH C ABYMs 4 Onpenensrs, SBISIETCS JIM [1apa YKCell PEIIEHUEM JJAHHOTO YPaBHEHUS C ABYMs Iiepe-
nepemeHHbIME. ['paduueckuit MEHHBIMH.
MCTOJ PCHICHHA CUCTCMBbI )IBYX @opMyﬂupogamb;
JIMHEHHBIX YPABHEHHH C IBYMsI onpeoeneHus: PELLICHUs] yPaBHEHUS C IByMs IEPEMEHHBIMU; YTO 3HAUUT PELIUTH ypaB-
NEPEMCHHBIMA HEHUE C IBYMsI IEpEMEHHBIMU; Ipaduka ypaBHEHHUS C ABYMS [IEPEMEHHBIMU; JTMHEHHOTO
27 | Pemenue crcTeM TMHCHHEIX 3 | YPaBHCHUs C IBYMsI IEPEMCHHBIMH; PEIICHUS CHCTEMBI yPABHCHHIL C ABYMS IICPEMCH-
YpaBHEHUH METOJIOM IOACTA- HBIMU, .
HOBKH ceoticmea ypaBHEHUH C IByMs IEPEMEHHBIMU.
Onucwvieamy: cBoWcTBa rpadka TUHEHHOTO ypaBHEHHUS B 3aBUCUMOCTH OT 3HAYEHUN KO-
28 | PeuleHue cucTeM IMHEHHBIX 3 3¢ duLneHTOoB, rpadUyecKnuil METOJ] pELIEeHHs CUCTEMBI IBYX YpaBHEHUI C IByMsI repe-
YPaBHEHHUI METOJIOM CIIOKCHUSI MEHHBIMHU, METO]I TOJACTAHOBKU U METOJ CIIOKEHHUSI 1151 PEIICHUS] CUCTEMBI IBYX JIMHEH-
29 | Pemrenne 3a1a4 ¢ TOMOIIBIO 4 | HBIX ypaBHEHHMI C IBYMs IEPEMEHHBIMHU.
CHCTeM JIMHEIHBIX ypaBHEeHHi Cmpoump Epa(bm( J'II/IHGfIH(jFO YPaBHEHUS C IBYMs IEPEMEHHBIMU. PemaTs cucTeMsl
JIBYX JIMHEWHBIX YPAaBHEHUH C IBYMSI IEPEMEHHBIMH.
Tlopropenue u cncrematnsatns | 1 | poyyqmy, rexcrosble 3azaum, B KOTOPBIX CHCTEMA JIBYX JIMHEIMHbIX YPABHEHHI ¢ AByMs
ydgebHoro MaTepuana TIEPEMEHHBIMH SIBJIAETCA MATEMATHYECKON MOJIEBIO PEATILHOTO MPOLECCa, ¥ MHTEPIIPE-
KonTtponsHaspabora Ne 7 1 | TUpPOBAaTh Pe3yiabTaT PEIICHUS CUCTEMBI
IToBTOpEHUE U cUCTEeMATH3ALUSA 11
y4eOHOro marepuaJia
VYnpaxuaeHus g moBTopenus kypca 7 | 10
KJjlacca
HtoroBast kKoHTpoJIbHAs paboTa 1
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I
I'naea 1 44
PanuoHabHbIe BBIPAKEHHS
1 Panmonansueie 1pobu 2 Pacnosnasams 1envie paioHaibHbIE BRIPAKEHUS, IPOOHbBIE
- - AI[MOHAJILHBIC BBIPAXKCHHUS, IPUBOJIUTH IPUMEPBI TAKUX
2 OcHOBHOE CBOWMCTBO pallMOHAIBHOMN IpoOH 3 patl . P » [IPUBOL puMep
BBIPAKCHHIA.
3 CrnosxeHue ¥ BRIMUTAHUE PAIIMOHAIBHBIX JPOOCH ¢ 0InHA- 3 Dopmyruposams.:
KOBBIMH 3HAMEHATEIMU onpeoeneHus: PAlIMOHAIBHOTO BBIPAKEHHUSI, TOTYCTHUMBIX
4 CrnosxeHue ¥ BBIYUTAHNE PAIIMOHAIBHBIX JPOOCH ¢ pa3HBIMU 6 SHa"CHUH HCPCMCHHOMU, TOMKACCTBCHHO PABHBIX BLIpAXMCHIH,
3HAMCHATEISIMI TOKJIECTBA, PABHOCHJILHBIX YPaBHEHUH, PallHOHATBHOTO
ypaBHEHUS, CTETICHH C HYJIEBBIM MTOKa3aTeJIeM, CTENEHH C
KonTtponbHaspabora Ne 1 LIEJIBIM OTPULATEIIbHBIM MOKA3aTENEM, CTAHIAPTHOTO BUIA
5 | YMHOXEHHE U JIeNIeHHE PAllHOHATBHBIX Ipobeii. Bo3see- 4 ucia, 00paTHOM MPONOPUHOHATLHOCTH;
HHE PaLOHANBHON APOOH B CTEIICHD c60ticmea: OCHOBHOE CBOWCTBO PAIlMOHAIILHOM POOH, CBOH-
- CTBA CTETICHU C IIeNIBIM MOKa3aTeeM, YpaBHeHUH, (YHKITUN
6 ToxnecTBeHHbIETPe0Opa30BaHUS PALIMOHATBHBIXBBIPAKEHU I 7 k
KonTposnbHaspabora Ne 2 1 y= n’
7 PaBHOCH/TBHBIE YPABHEHTSL. 3 Mpagi1a; CIONEHNS, BBIMUTAHN, YMHOKEHUS, ACICHUS APO-
PalHOHATBHBIE YPABHEHIS Oeil, Bo3BeNIeHUs IpOOH B CTEIEHb; YCIOBHE PABEHCTBA APO-
ou HyIIO0.
8 CremneHs ¢ LeIbIM OTPULATEIIBHBIM TT0Ka3aTeIeM 4 Jloka3vieams CBONCTBA CTEIICHH C IICJIBIM IMTOKA3aTEIICM.
9 CBOJICTBA CTENEHH C 11eJIBIM TTOKA3aTeNeM Onucwviéams Tpa@UUECKHii METOJI PEIICHUs] ypaBHEHU
C OJTHOM TIEPEeMEHHOM.
10 DyHKIHA Y = k 1 eé rpaduK 4 IIpumensams OCHOBHOE CBOMCTBO PallMOHAIBHOM IpOOH st
X COKpalleHus 1 npeoOpasoBanust 1poodeil. [IpuBoauts 1podu
KonrposHaspa6ora Ne 3 1 K HOBOMY (00111eMy) 3HamMeHareno. Haxoauts cymmy, pas-

HOCTh, IPOU3BEACHUE U YaCTHOE JAPoOei. BRIMOTHATE TOXK-
JIeCTBEHHBIE PEOOPa30BaHMs PAllMOHAIBHBIX BBHIPAXKECHUH.
Pewams ypaBHEHHs C IEPEeMEHHON B 3HAMEHATEJIE IPOOH.
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IIpumensamob CBONCTBA CTETICHU C IIEJIBIM ITOKa3aTeeM JIJs
peoOpa3oBaHUs BRIPAKEHUH.
3anucvieampb 4ucia B CTAaHAAPTHOM BHUJIE.
k
Buvinoanams nocrpoenue u ureHue rpapuka GyHKIUU Y = —
n
I'naea 2
KBaapaTubie kopHH. 25
JlelicTBUTE/IbHBIE YHCJIA
2 =
11 | ®ynkuusa y = X" u e€ rpaduk 3 Onucvieams: IOHSITHE MHOKECTBA, DJIEMEHTA MHOXECTBA,
o o CIocoObI 3aJJaHKsI MHOXKECTB; MHOXKECTBO HATYpaJIbHBIX YH-
12 | KBagparHble KOpHU. Apu(pMETHUECKHUI KBaApaTHBI KOPEHb 3
CeJI, MHOYKECTBO IIEJIBIX YHCEJI, MHOXKECTBO PallMOHATBHBIX
13 MHO0X€eCTBOM €ro 311EMEHTHI 2 YHCEN, MHOXKECTBO JICHCTBUTEIIHLHBIX YHUCEN U CBI3U MEXAy
14 | ToamuokecTBo. ONepanHHAT MHOKECTBAMMU 2 STUMHU YUCJIIOBBIMU MHOXECTBAMU; CBSI3b MEXKTy O€CKOHEY-
HBIMU JIECSITHUYHBIMH IPOOSIMU U palliOHATBHBIMU, HPPAIIHO-
15 | YUucnoBbieMHOKECTBA 2 HATLHBIME IHCIIAMIL.
16 | CaoiicTBaapu(pMeTHIECKOTr0 KBaAPATHOTO KOPHS 4 Pacnosnasams panoHanbHbIE 1 HPPAIMOHANEHBIC YHCTIA.
- [TpuBOIUTE IPUMEPHI PAIIMOHATLHBIX YUCET U UPPAIHO-
17 | ToxnecTBeHHBIE MPEOOPa30BaHUS BEIPAKECHUM, 5 HANLHEIX THCEIL
coaepalinx 3anucviéams ¢ TOMOIIBIO GOPMYIT CBOMCTBA JAEHCTBUIA ¢
KBaJIpaTHRIC KOPHH JIeHCTBUTETLHBIMU YHCIIAMH.
Dopmynuposamy:
18 Oynkuus y = [X u eé rpacduk 3 onpeodenenus: KBAAPaTHOTO KOPHS U3 YnCia, apudmeTrde-
CKOT'0 KBaJpaTHOT'O KOPHS U3 YHCJIA, PABHBIX MHOXXECTB,
KonTponbraspabora Ne 4 1 MMOJMHOKECTBA, MePECeUCHUSI MHOKECTB, O0BEAMHEHUS

MHOKECTB;
ceoticmea. PyHKIIUU Y = X, apruMeTUIECKOTO KBAJPATHOTO
KOpHS, GyHKIUHU Y = Jx.

Jokaszvieams CBOWCTBA apUPMETHIECKOTO KBAJAPATHOTO
KOPHSL.




Homep
naparpaga

Conep:xkanue y4e0HOT0
MaTepHaJa

Koan
YeCTBO
4acoB

XapakTepucTHKAa OCHOBHBIX BH/I0B J1eSITE€JIbHOCTH Yue-
HHUKA
(Ha ypoBHe yUeOHBIX JeilcTBHIA)

Cmpoumw rpaduku GQyHKINN Y = X u y= \/; .

[IpuMeHsTh MOHATHE apU(YMETHIESCKOTO KBAaJIPaTHOTO KOPHS
JUISL BBIYMCIICHHS] 3HAUEHU N BBIPAXKEHHUI.

Ynpowams Beipaxkenus. Pemars ypaBHeHus. CpaBHUBATh
3HAYEHMS BhIpAXKEHUU. BBIOIHATH MpeoOpa3oBaHue BhIpa-
YKEHHI C TPUMEHEHUEM BBIHECECHUS MHOXKHUTES U3-T10]1 3HA-
Ka KOpHS, BHECEHHE MHOXHUTEJS T10]1 3HaK KOpHs. Brimoui-
HSATHb OCBOOOJKJICHHE OT UPPAIIMOHAIBHOCTH B 3HAMEHATEIIE
IpoOu, aHAIN3 COOTHOIICHUI MEX/1y YMCIOBEIMU MHOXKeE-
CTBaMH U UX dJIEMEHTAMHU

I'naga 3
KBanparTHbie ypaBHeHHsA

26

19

KBagparusle ypaBHeHMs. PerieHre HENMOMHbBIX KBAAPATHBIX
ypaBHEHUH

20

dopmyna KOpHEH KBaJIpaTHOTO ypaBHEHHUs

21

Teopema Buera

KonTtponsHaspabota Ne 5

22

KBanpaTHbIATpEXWIEH

23

Pemenne ypaBHeHU, KOTOpbIE CBOAATCS K KBaJIpaTHBIM
yYpaBHEHHSIM

A Wik, WP

24

PanmonanbpHble ypaBHEHUS KaK MaTeMaTHYECKUE MOJENN
peabHBIX CUTYAIHH

KonrtponsHaspabora Ne 6

Pacnoznasams v TpUBOAUTH NIPUMEPBI KBAIPaTHBIX ypaBHE-
HUI pa3InYHbIX BUAOB (TTOJHBIX, HEMOIHBIX, IPUBEIEHHBIX),
KBaJIpaTHBIX TPEXUIICHOB.

Onucviéams B 00111eM BUJIE PEILICHHE HEMOIHBIX KBAaJAPAaTHBIX
YpaBHEHUH.

Dopmynuposamy:

onpedeneHusi: ypaBHEHUS NIEPBON CTETIEHU, KBaIPpaTHOTO
YPaBHEHNS; KBaJIpaTHOTO TPEXWIEHA, TUCKPUMUHAHTA KBaJ-
paTHOTO ypaBHEHHUS

U KBaJIpaTHOTO TPEXUJIEHA, KOPHS KBAJAPaTHOIO TPEXUICHA;
OMKBa/PaTHOTO YpaBHEHMUS;

C6801icmea KBaIpaTHOTO TPEXUIICHA;

meopemy Bueta u oOpaTHyto eif Teopemy.

3anucwvlieame 1 10Ka3bIBaTh (HOPMYILY KOPHEN KBaIPaTHOTO
ypaBHeHus. McciienoBarh KOJIM4ECTBO KOPHEN KBapPAaTHOTO
YPaBHEHUS B 3aBUCUMOCTH OT 3HaKa €ro JMCKPUMHHAHTA.
Jlokazvieams meopemol: Bueta (npsimyro u 00paTHyI0), O
Pa3I0KEHUH KBAJPAaTHOIO TPEXUWICHA HA MHOKHUTEIH, O
CBOMCTBE KBaJPATHOI'O TPEXUJIEHA C OTPULIATEIIbHBIM JIHC-
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KPUMHUHAHTOM.
Onucvieams Ha IPUMEPAX METOJ 3aMEHbI IIEPEMEHHOM ISl
pELIeHUs] ypaBHEHMUIA.
Haxooums xOpHU KBaJIpaTHBIX YPaBHEHUHN Pa3JIMYHBIX BU-
noB. [IpumensTs Teopemy Bueta u oOpaTHyto eif Teopemy.
BoInonHATE pas3iioxkeHne KBaJpaTHOro TpEXujieHa Ha MHO-
xutenu. HaxoauTs KopHU ypaBHEHUN, KOTOPbIE CBOASTCS K
kBaapaTHbIM. COCTaBJIATh KBAJAPATHBIE YPABHEHUSI U YPaB-
HEHUs, CBOJSLINECS K KBAJPATHBIM, SBIIIOIIMECS MaTEMa-
TUYECKUMH MOJICTISIMU PEAIbHBIX CUTYaIIUM
IToBTOpEHHE
U CHCTEeMATH3ALHA 10
y4eOHOro MaTepuasa
VYnpaxHeHus Juisi IOBTOPEHUs Kypca 8 kiacca 9
KonTponbnasipabora Ne 7 1

Hroro: 105
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I'nasa 1 20
HepaBencrBa
1 YucnoBbleHEPABEHCTBA 3 Pacnosnasams v IpUBOAUTE IPUMEPH] YMCIOBBIX HEPABEHCTB, HEPABEHCTB C IIEPEMEHHBI-
o MH, JMHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM, IBOWHBIX HEPABEHCTB.
2 OcCHOBHBIE CBOICTBA YHCIIO- 2
Dopmynuposamu.:
BBIXHEPABEHCTB . .
onpedeneHus; CPAaBHEHUS ABYX UMCEN, PELICHUS HEPABEHCTBA C OHON EPEMEHHOM, paB-
3 CrioxkeHHe 1 yMHOKEHHE 3 HOCHWJIBHBIX HEPABEHCTB, PEIICHUS CHCTEMbI HEPABEHCTB C OJHOM IMEpEMEHHOM, 001aCTH
YHCJIOBBIX HCPABCHCTB. Ore- OIIPENICIICHUS BbIPAKEHU,
HUBaHUE 3HAYECHUS BbIpaXKe- c60ticmea YUCIIOBbIX HEPABEHCTB, CJI0KEHUS U YMHOKEHHUS YHCIIOBBIX HEPABEHCTB
HUA /loka3vieams: CBOWCTBA YHCIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHUHM U YMHOXKEHUH YHUC-
4 | HepaBeHcTBac ofHoiinepe- 1 JTOBBIX HCPABCHCTE.
MEHHOR Pewamy nuHelHbIE HEPAaBEHCTBA. 3alMCHIBATh PELICHUS HEPABEHCTB U UX CHCTEM B BUJIE
YHCIIOBBIX IPOMEXKYTKOB, 00bEIMHEHUS, IEPECEUEHNUS YUCIOBBIX MPOMEKYTKOB. PemiaTh
5 Pemienne HepaBeHCTB ¢ 071 5 CHCTEMY HEpaBEHCTB C OJIHON nepeMeHHol. O1eHnBaTh 3HaUeHue BbIpaxkeHus. 1300pa-
HOM mepeMeHHOH. HucioBbIe ’KaTh HAa KOOPJIMHATHOM NPSIMOU 3aJaHHbIE HEPABEHCTBAMH YHCIIOBBIE IPOMEXKYTKH
MIPOMEXYTKH
6 Cucrembl TMHENHBIX HEpa- 5
BEHCTB C OJJHOM NEPEMEHHOU
KonTponsnas padora Ne 1 1
I'naga 2 38
Keaaparuunas gpyHkuus
7 IloBTOpPEHME M paclIMpeHne 3 Onucvigams IOHATHE GYHKIMHU KaK MpaBUIIa, YCTAHABIMBAIOIIETO CBSI3b MEX/1Y dJIeMEHTa-
CBEJICHUN 0 PYHKIINU MU JBYX MHOXECTB.
. Dopmynuposams.
8 CaoiicTBa QyHKIINH 3 pMYIUP
onpedenenus: Hyis QYHKIIUN; TPOMEKYTKOB 3HAKOMOCTOSHCTBA (YHKIIUU;, (PYHKITUHU, BO3-
9 Kaxk nocrpouts rpapux 3 pacratonieii (yObIBaroIie) Ha MHOXECTBE; KBaJpaTHUHOW (DYHKIIMU; KBaJIpaTHOTO Hepa-

bynkuun y = kf(X), ecau uz-
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BECTEH rpaduk QyHKIIUN BEHCTBA;
y = f(x) C80licMea KBaIPaTUIHOW (DYHKIIMH;
npaeuia TOCTPOCHUS TPaPUKOB KIU# C TIOMOIIBIO TpeoOpa3oBanuii Buaa f(X) —
10 | Kak moctpouTth rpaduku 4 fé?( Y+a: p padp (bynkn tm peodp Aa 1(x)
. a
kuuit y = f(X) + b '
ymcuuii y = F(x) f(X) — fx + @); f(X) — KF(X).
uy = f(x + a), ecu u3BecTen . . .
rpadmx GysKimn y = f(X) Cmpoums rpaduku QyHKIHIA ¢ TTOMOIIBIO TpeodpasoBanuii Buaa f(X) — f(x)+ a;
p i f(X) — f{x + a); F(x) — Kf(X).
11 | Keagpatuunas Qpynkmus, e€ 6 Cmpoums rpaduk kBagparuaroi Gpyukimu. [1o rpaguky KBaapaTHIHON GYHKIIUH OMKCHI-
rpayk v CBOKCTBA BaTh €€ CBOWCTBA.
Koutpossuaspabora Ne 2 1 Onucvieams cXeMaTUYHOE PACIOJIOKEHUE MapadosIbl OTHOCUTENIBHO OCH adCLUCC B 3aBU-
CHUMOCTH OT 3HaKa CTapiero ko3¢ GuiuenTa u JUCKpUMHUHAHTA COOTBETCTBYIOIIETO KBa/I-
12 | Pemenue KBaapaTHBIX HEpa- 6 PATHOTO TPEXUICHA.
BCHCTB Pewamys xBanpaTHBIE HEPABEHCTBA, HCTIOIB3YS CXEMY PACIOIOKEHHUS MapaboIbl OTHOCH-
13 | Cucremsl ypaBHEHHI! ¢ IBYMS 6 TENBHO ocH adenuce.
IepEMEHHBIME Onucwviéams Tpa@uUuecKuii METOJ PEIICHUS] CUCTEMBI JIBYX YPaBHEHUM C IBYMS IEPEMEH-
HBIMH, METO/T TIOJICTAHOBKH M METOJI CIIOXKCHHUS JIJISl PEIICHUS CUCTEMBI JIBYX YPaBHEHUU C
14 | Pemenne 3a1a1 ¢ IOMOIIBIO 5 JIBYMs! [IEPEMEHHBIMH, OJIHO U3 KOTOPBIX HE SBJIAETCS JTMHENHBIM.
CHCTEM ypaBHCHHUH BTOPOU Pewamb TEKCTOBBIE 3a/1a49H, B KOTOPHIX CHCTEMA JIBYX yPaBHEHHIA ¢ IByMS IEPEMEHHBIMU
CTCICHH SIBJIIETCS. MATEMATHUECKON MOJIENIBIO pEaIbHOTO TIPOIIECcca, U UHTEPIIPETUPOBATH PE3YNIbTAT
KonTponbHaaspadbora Ne 3 1 peUICHUS CUCTEMBI
I'naea 3
DJIeMeHThI MPUKJIATHON 20
MaTeMaTHKH
15 | MaremaTuyeckoe MOAEIUPO- 3 Ilpusooums npumepol.
BaHUE MaTeMaTHYECKUX MOJIENIeH peabHbIX CUTYAIUi; MPUKIAIHBIX 3a/1a4; TPUOIKEHHBIX Be-
.. JIUYHH; UCIIOJIb30BaHNS KOMOMHATOPHBIX MTPABWII CyMMBI M IIPOW3BECHHUS; CITydalHBIX CO-
16 | [IpoueHTHBIEPACUETHI 3 % p P yM P a » Iy
OBITUH, BKJIFOYAst TOCTOBEPHBIE M HEBO3MOYKHBIE COOBITHS; OTIBITOB C PABHOBEPOSTHBIMU
17 [TpubnuxkEHHBIE BEIUUCIICHUS 2 HCXO0J/IaMH; IPEJICTABIICHUS CTATUCTUYECKHUX JAaHHBIX B BHUJIC TAOJIHII, TUarpaMm, TpauKoB;
18 | OcHOBHBIE PaBHITA KOMOH- 3 MCIOJIb30BaHUS BEPOSITHOCTHBIX CBOMCTB OKPYKAIOIIUX SIBJICHUH.

HAaTOPUKHU

Dopmynuposamy:
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19 | YacToTa 1 BEpOSATHOCTH CIIy- 2 onpedeneHus: abCONIOTHON MOTPEIIHOCTH, OTHOCUTEIHHON MOTPEIIHOCTH, JOCTOBEPHOTO
YaliHOTO COOBITHS COOBITHSI, HEBO3MOXKHOTO COOBITHS; KIITACCHYECKOE OIpeIesieHIE BEPOSTHOCTH;
npasuia: KOMOMHATOPHOE MPABUIIO0 CyMMbI, KOMOMHATOPHOE MPaBUIIO IPOU3BEICHUSI.
20 Knaccuueckoe onpenenenue- 3 P p p y L p p p A
BEpOATHOCTH Onucvieams 3Talbl pelICHNs IPUKIIATHON 3a/1auH.
[TosicHATH 1 3anKMChIBaTh GOPMYITY CIOXKHBIX MPOIEHTOB. [IpOBOAUTE MPOIIEHTHBIE PACYETHI
21 | HavanbHble cBeieHUS 3 C UCIIOJIB30BAHUEM CJIOKHBIX IIPOLIEHTOB.
O CTaTUCTHUKC Haxooums TOUHOCTH IPUOIMKEHUS 110 TaOIUIe TPUOIMKEHHBIX 3HAYCHUI BEIMYUHEI. Mc-
Koutposbhas paGora Ne 4 1 TONB30BATH PA3IHTHbIE dbopmbl 3anEicH TPUOIMKEHHOTO 3HAYCHUS BeTMYUHBL. OTIeHUBATh
npUOMHKEHHOE 3HAUCHUE BEIIMYUHBI.
I1Ipo6o0oums OTBITHI CO CIy4aiHBIMU UcXonaMu. [10SICHATE U 3anKChIBaTh (OPMYILY HAXOXK-
JICHUS YaCTOThI CITy4yaltHOro coObITHS. ONUCHIBATh CTATUCTUYECKYIO OIICHKY BEPOSITHOCTH
ciy4aiiHoro coositus. HaxoauTs BEpOSITHOCTE CIlyd4alfHOTO COOBITHS B OIBITaX C paBHOBE-
POSITHBIMHU UCXOJIaMH.
Onucvieams 3Talbl CTATUCTUYECKOTO HccaeaoBanus. OGopMisaTe HHPOpMAIIUIO B BUE
Tabaun u auarpamm. M3enekars nHpopmanuio u3 Tadnui u quarpamM. Haxonuts u npu-
BOJMTD MIPUMEPHI UCIIOJIb30BAHMSI CTATUCTUUECKUX XapaKTEPUCTUK COBOKYITHOCTH JAHHBIX:
CpeaHee 3HaueHue, MojJa, pa3Max, MeJlaHa BEIOOPKU
I'nasa 4
Yucnosbie 17
MoCJ1e10BaTeJbLHOCTH
22 | Yucnosble Mociae10BaTeNIbHO- 2 IIpusooums npumepul.: IOCIENOBATENLHOCTEN; YUCIOBBIX MOCIEI0BATEIBHOCTEH, B YacT-
CTH HOCTHU apu(pMETUYECKON U T€OMETPHUUECKON MPOrpecCrii; UCIIOIb30BAaHMsI ITOCIIE10BaTEb-
HOCTEW B peasibHOM KU3HHU; 3a/1a4, B KOTOPBIX PACCMaTPUBAIOTCS CYMMBI ¢ OECKOHEYHBIM
23 | Apudmernueckast mporpec- 4 p > 38144, PbIX P p yM
st YKCJIOM CIIaraeMbIX.
Onucviéams: IOHSTHE MOCIIE0BATEILHOCTH, Y€HA MOCIEI0BAaTEIbHOCTH, CIIOCOObI 3a1a-
24 | CymMa N nepBbIX YJICHOB 3 HUS NIOCIIEA0BATENBHOCTH.
apudmeTnyecKoi nporpec- Buiyucname 4neHbl NOCIe10BaTeNIbHOCTH, 3aJaHHON (DOPMYIIOH n-ro WieHa WIN peKyp-
CUH PEHTHO.
25 | T'eomeTpuueckas mporpeccus 3 Dopuyruposams. 5 5
onpeodenenus. apuPpMEeTHIECKOM MPOrpeccun, FeOMETPUIECKOM MPOTPECCHH;
26 | CyMMa N mepBbIX YICHOB 2
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r€OMETPUYECKON TPOTrPECCUU cgoticmaa 4ICHOB TeOMETPUIECKON U apu(MeTHYECKON MPOrpeccuil.

o 3aoasame apupMETHYECKYIO U TEOMETPUUYECKYIO TPOTPECCUU PEKYPPEHTHO.
27 | CymMa OECKOHEUYHOM T'e0- 2 pu¢ yro p Y¥o nporp PeKypp

METPUYECKOIN POrpeccuu, y . .

KOTOpOH | g [ < 1 3anucvieamov 1 noscHams HOPMYIBI 00IIETO YjieHa apuhMETUIECKON U TEOMETPUUECKON
MPOrpeccuil.

KonrponbHasipabora Ne 5 1 3anucvieamsv 1 0okaszvigams: GOPMYIIBI CyMMBI N TIEPBHIX WICHOB apu(PMETHIECKON U reo-
METPHUUYECKOI mporpeccuii; Gopmyibl, BEIpaXXaroIIue CBOMCTBA YWICHOB apU(PMETHUECKOMN U
r€OMETPUYECKON ITPOTrPECCUM.

Buiuucnams cymmy G€CKOHEUHOM reoMeTpruiecKoil mporpeccuu, y kotopoi | q | < 1. IIpen-
CTaBISITh OCCKOHEYHBIE MTEPUOANIECKHE APOOH B BHJIE OOBIKHOBEHHBIX
IToBTOpEHUE
U CHCTeMaTH3alus 10
y4eOHOro marepuaJia
VYnpaxHeHus sl IOBTOPEHUs Kypca 9
9 kiacca
Konrponsnaspabora Ne 6 1
Hroro: 105 yacoB
IIpumepHoe TeMaTHYecKoe IIaHMpoBaHue. ['eomerpus. 7 Kiace
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= § MaTepHaJa 4acoB (Ha ypoBHe y4eOHBIX AelCTBHI)
=
I'nasa 1 11
IIpocreiimme
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reomMerpuuyeckue Gpurypbl
U MX CBOMCTBA
1 Touku u npsiMbIe 1 IIpu6ooums IpUMeEpbI FTEOMETPUIECKUX (PUTYD.
5 Otpeaok ¥ ero ymHa 2 Onucvleams TOUKY, NPSIMYI0, OTPE30K, Jyd, YTOJl.
Dopmynuposamy:
3 Jly4. Yron. U3mepenue yrios 2 onpeoeieHus; PaBHBIX OTPE3KOB, CEPEIUHBI OTPE3Ka, PACCTOSHUS MEX]Y IBYMSI TOUKaMH,
4 CMEKHBIE H BEPTHKAIbHbIE 2 JIOTIOJIHUTENBHBIX JIyyel, pa3BEPHYTOIO yIJia, PaBHBIX YIJIOB, OUCCEKTPUCHI YIJIa, CMEXKHBIX
yIIIBI U BEPTHKATIBHEIX YIIIOB, IEPECEKAIOMXCA NPAMBIX, IEPIICHIMKYIAPHBIX NPAMBIX, [EPIICH-
JUKYJIIpa, HAKJIIOHHOW, pacCTOSIHUSL OT TOUKH J10 IPSIMOIi;
5 HeprneHauKyIapHEIC MpSMbIe 1 cgoticmaa: PacIooKEeHUs TOUYEK Ha MPSIMOU, U3MEPEHUSI OTPE3KOB U YIIIOB, CMEKHBIX U BEp-
6 AKCHOMBI 1 TUKAJIbHBIX YIJIOB, IEPIEHAUKYIISPHBIX MIPSMBIX; OCHOBHOE CBOMCTBO MPSIMOH.
Knaccugpuyuposams yriol.
llosropenue u cucreMarusa- 1 Jloxazvieamp. TEOPEMBI O NEPECEKAIOIMXCS TIPAMBIX, O CBOHCTBAX CMEXKHBIX M BEPTUKAIIb-
LHsl y4eOHOTO MaTeprana HBIX YIJIOB, O €JIMHCTBEHHOCTH MPAMOM, IEPIIEHAMKYIIAPHOMN JaHHOM (CITydaid, Korja TouKa
KonTpomnbnas padora Ne 1 1 JIOXKUT HA JIAHHOH TIPSIMOiA).
Haxooums nnuHy oTpe3ka, TpajlyCHYIO Mepy yIJia, HCIIOJIb3Ysl CBOMCTBA UX U3MEPEHUH.
H300pasxxcams ¢ TOMOIIIBIO YEPTEKHBIX UHCTPYMEHTOB T€OMETPUUYECKUE PUTYPBI: OTPE3OK,
JIy4, YrOJl, CMEXHBIE U BEPTUKAJIBHBIE YIIIbl, IEPIICHAUKYIIAPHBIE IPSIMBIE, OTPE3KH U JIYUH.
llosachams, 4TO TaKOE aKCUOMA, OTIpe/ieTICHUE.
Pewamw 3a1aun Ha BBIUMCIIEHUE U JIOKA3aTENbCTBO, IPOBOJI HEOOXOUMBIE TOKa3aTeIbHbIE
paccyxaeHus
I'naga 2 12
TpeyroabHukn
7 PaBnble TpeyronbHuky. Bol- 2 Onucviéams CMBICI IOHATHS «paBHbIE GUTYPb». [IpUBOIUTE MprUMeEpBI paBHBIX QUTYP.
coTa, MeinaHa, OMcceKTpHca H306pasxcams 1 HAXOAUTH HA PUCYHKAaX paBHOCTOPOHHUE, PAaBHOOEIPEHHBIE, IPSIMOYTOJIb-
TpPEeYrojJbHUKa HbIE, OCTPOYTOJIbHBIE, TYIIOYTOJIbHbIE TPEYTOJIbHUKHU M UX DJIEMEHTHI.
8 TleprEii U RTOPOH NpUZHAKH 3 Knaccughuyuposame TpeyroabHUKH 110 CTOPOHAM M YTJIaM.
paBE€HCTBA TPEYTrOJIbHUKOB Popmymuposamo:
onpeodenenus. OCTPOYTOJIbHOTO, TYOYTOJILHOTO, IPSIMOYTOJIBHOTO, PABHOOEJPEHHOT0, paB-
9 PaBHOOEIPEHHBIN TPEYTOJIb- 3 HOCTOPOHHET0, Pa3HOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BEICOTHI, MEAMAHBI TPE-
HHK U €ro CBOMCTBA YIrOJIbHHMKA,; PaBHBIX TPEYTOJIbHUKOB; CEPEAMHHOrO IIEPHCHANKYJIIIpa OTPE3Ka; IepuMeTpa
10 | IIpusHaku paBHOGEAPEHHOTO 1 TpeyronbHuKa,

TPEYTrOJIbHUKA

ceoticmea: paBHOOEIPEHHOTO TPEYTOJIbHUKA, CEPEIMHHOTO MEePIICHAUKYISIpa OTPe3Ka, Oc-
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=
11 | Tperuii npu3HaK paBEeHCTBA 2 HOBHOT'O CBOMCTBA PaBEHCTBA TPEYTOJbHUKOB;
TpeyroibHUKOB TeopeMbl NpU3HAKU: PAaBEHCTBA TPEYTOJIHLHUKOB, PABHOOEAPEHHOTO TPEYTOJIbHUKA.
KouTponssas paGora Ne 2 1 Jloka3zvieams TEOPEMBI: O €IMHCTBEHHOCTH MIPSIMOM, IEPIICHIUKYISIPHOM TaHHOH (CITydai,
KOI'/Ia TOYKa JIEKUT BHE JAHHOM MPSAMOi1); TpU NIPU3HAKA PABEHCTBA TPEYTOJbHUKOB; IIPU-
3HAaKM PaBHOOEPEHHOI0 TPEYTOJIbHUKA; TEOPEMBI O CBOICTBAX CEPEIUHHOIO MEPIEHIUKY-
Jsipa, paBHOOEIPEHHOI'0 U PABHOCTOPOHHETO TPEYTOJIbHUKOB.
Pasvacuams, 4T0 TaKOE TEOpEMa, ONUCHIBATH CTPYKTYPY TeopeMbl. OOBICHSTh, KaKyto T€O-
peMy Ha3bIBAIOT OOPATHOM TaHHOH, B YEM 3aKIIFOYAETCS METOJT JOKA3aTEIbCTBA OT MPOTUB-
Horo. IIpuBonTh NpUMEpHI UCIIOJIB30BAHUS 3TOTO METO/A.
Pemate 3a1aun Ha BBIYKMCICHHUE U JI0KA3aTEIbCTBO
I'naga 3
HapanaeabHbie npamsbie. Cymma 12
YIJI0B TPEYTroJbHUKA
13 | [TapamnenpHble IpsIMBbIE 1 Pacnosnasams Ha yepTexax napajjielbHbIE IPSMBIE.
14 | Tpusmaxu mapammensHOCTH 1 N300paxaTh ¢ MOMOIIBIO TMHEUKHU U YTOJIbHUKA MTapaljIelIbHbIE PSMBIE. §
IpAMBIX Onucviéams yribl, 00pa30BaHHbIE MTPU NEPECCUECHUH JIBYX MPSAMBIX CEKYILEH.
Dopmynuposamy:
15 CpoiicTBa MapasienbHbIX 2 onpeodenenus. apalIeNbHBIX IPIMBIX, PACCTOSIHUS MEX/y NapalielbHbIMU IPSIMBbIMU,
pAMBIX BHCIIHEIO yIJia TPCYTOJIbHUKA, TUIIOTCHY3bI U KaTCTa,
16 | CymMMa YIJIOB TpeyrombHIKa 3 ceoticmea: napajiiebHBIX IPAMBIX; YIIIOB, 00pa30BaHHBIX [IPH NEPECEUECHUH MapauIeIbHbBIX
MPSIMBIX CEKYLIEH; CYMMBI YJIOB TPEYTOJIbHUKA; BHEIIHETO yrila TPEYroJbHUKA; COOTHOIIIE-
17 | IIpsAMOYroMbHBIi TPEYrob- 1 HUW MEKy CTOPOHAMM U YIJIAMU TPEYTOJIbHUKA; IPIMOYTOJIbHOTO TPEYTOJIbHUKA; OCHOBHOE
HUK CBOWCTBO MapaJlICIbHBIX MPSMBIX;
18 | CBoiicTBa IPAMOYTOIBHOTO 2 NpU3HAKY. TIAPAIIIEIBHOCTH NPSAMBIX, PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
TPeyToNbHAKA /Jloka3vleams: TEOPEMBI O CBOIMCTBAaX MapajuIeNbHBIX IPSIMbBIX, O CYMME YIJIOB TPEYroJIbHUKA,
0 BHEIIHEM YIJIE TPEYTOJIbHUKA, HEPABEHCTBO TPEYTOJIbHUKA, TEOPEMBI O CPABHEHNHU CTOPOH
Tlosropenue u cucreMarusa- Y YTJIOB TPEYTOJILHUKA, TEOPEMBI O CBOMCTBAX IPAMOYTOJILHOTO TPEYTOJIbHHKA, TPH3HAKH
1Hsl y4eOHOTO MaTeprana MapajuIeNbHbBIX TIPAMBIX, PABEHCTBA MPSIMOYTOJIbHBIX TPEYTOJILHUKOB.
KonTponsHas padota Ne 3 1 Pewams 3aaun Ha BBIYUCIICHUE U I0KA3aTEIbCTBO
I'nasa 4
OKpY:KHOCTb U KPYT. 11

I'eomeTpnyeckue mocrpoeHus




]
g
S e Conep:xkanue y4eOHOTO KouunyecTBO XapakTepuCcTHKA OCHOBHBIX BU/0B J1eSITEJIbHOCTH YYEHHKA
z . .
= § MarTepuasa 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIi)
=
19 | 'eomeTpuueckoe MeCTo TO- 1 Tlosacnams, 4TO Takoe 3ajja4ya Ha MocTpoeHue; reomerpudeckoe Mecto Touek (I'MT). IIpuso-
yeK. OKpYKHOCTb U KpYyT' authb ipumeps [ MT.
o H3006pasxcams Ha pUCYHKaX OKPYKHOCTB U €€ SJIEMEHTHI; KacaTelIbHYIO K OKPY>KHOCTH;
20 | Hekoropsle cBOICTBa OKpYX- 2 P prcy pYy ’ yro pyx 0 ’
OKPY>KHOCTb, BIMCAHHYIO B TPEYTOJIbHUK, 1 OKPYXHOCTb, OTIMCAHHYIO OKOJIO Hero. Onucsl-
HocTu. KacarenbHas k Py ’ y Theyr ’ Py . M
BaTh B3aHUMHOE PACIOJIOKEHUE OKPYKHOCTH U MPSIMOMU.
OKPY>KHOCTH
Dopmynuposamy:
21 | OnucanHas ¥ BIMCaHHAs 2 onpedeneHus: OKPY>KHOCTH, Kpyra, UX 3JIEMEHTOB; KacaTeIbHOU K OKPYKHOCTH; OKPYXKHO-
OKPY>XHOCTH TPCYT'OJIbHUKA CTH, ONIMCAHHOW OKOJIO TPEYI'OJIbHUKA, U OKPY’KHOCTH, BIUCAHHOM B TPEYTOJIbHUK;
22 | 3ajaum ma nocrpoenme 2 c60UiCcM6a: CEPEIMHHOTO NEPIICHANKYISPA Kak I'MT; 6uccextpucs! yria kak ' MT; kaca-
TEJIbHOU K OKPYKHOCTH; AUAMETPA U XOP/Ibl; TOUKH I1EPECEUCHUS CEPEIUHHBIX IEPIICHIUKY-
23 | MeTo1 reoMeTpUIecKiX MeCT 2 JSIPOB CTOPOH TPEYTOJIbHHUKA; TOUKU NIEpeceueH s OMCCEKTPHC YIIIOB TPEYTOJIbHHKA,
HHC /Jloka3zvlieams: TEOPEMBI O CEPETMHHOM MEPIEHAUKYIsSIpe U OuccekTpuce yria kak ['MT;
TTOBTOPEHHE U CHCTEMATH3a- 1 0 CBOMCTBaxX KacaTelbHON; 00 OKPYXHOCTH, BIMCAHHOHN B TPEYTrOJbHUK, OMUCAHHONW OKOJIO
st y4eGHOTO MaTepuana TPEYTroJbHHUKA; IPU3HAKH KacaTeJIbHOM.
Pewamy ocHOBHBIE 3a/1au Ha TIOCTPOEHUE: TIOCTPOEHUE YTIJla, PABHOTO JTAHHOMY; IIOCTPOE-
Kontponbras pabora Ne 4 1 HHE CEPEJMHHOTO TIEPIIEHIUKYIIAPa JTAHHOTO OTPE3Ka; MOCTPOEHHE TPSAMOM, MPOXOAALIEH
yepe3 IaHHYI0 TOUKY U NepIeHINKYIAPHOIN TaHHON NPpsAMON; TOCTPOEHHE OUCCEKTPUCHI
JAHHOTO yTJia; MOCTPOEHUE TPEYroJIbHUKA IO JBYM CTOPOHAM U YIJIy MEXAY HUMH; 110 CTO-
POHE U ABYM IIPHJIEKAILUM K HEH yIJIaM.
Pemars 3amaun Ha noctpoenne merogom ['MT.
Cmpoumb TPEYroJIbHUK 11O TPEM CTOPOHAM.
Pewams 3a1aun Ha BBIYUCIICHUE, 10KA3aTEILCTBO U MTOCTPOCHHE
O0606menne
U CHCTeMaTH3auus 4
3HAHUM yYaLUXcs
VYnpakHeHus A1 TOBTOPEHUSI Kypca 7
7 xinacca
Konrpomnsnas padora Ne 5 1
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I'nasa 1 29
YeTbIpéXyroJabHUKH
1 YeThIpEXYroJIbHUK U €T0 3J1e- 2 losacuamp, 4TO TaKO€ YETHIPEXYTOIBHUK. OMUCHIBATH SJIEMEHTHI YETHIPEXYTOIbHUKA.
MEHTBbI Pacnoznasams BbIyKIble U HEBBITYKIIbIE YETHIPEX YT OJIbHUKH.
o H300pasicamsb ¥ HAXOIUTh HAa PUCYHKAX YETHIPEXYTOIBHUKH PA3HBIX BUJOB M X JIEMEHTHI.
2 [Tapannenorpamm. CBoiicTBa 2 P A pHCyH pexy p A
Dopmynruposams.
napajuiesorpamma
onpeoeneHus: apajiieorpaMMa, BbICOThI TapauIeIorpaMMa; MpsMOYTroIbHUKA, poMOa,
3 [Ipusnaku mapasiesorpaMma 2 KBaJpara; CpeAHEN JIMHUK TPEYTrOJIbHUKA; TPAlleMU, BEICOTHI TPANELNH, CPEIHEN JTMHUU
4 TTpSIMOYTONLHIK 2 TpaNeLHH; UEHTPAIBHOTO YIIla OKPYXKHOCTH, BICAHHOIO I/ OKPY)KHOCTH; BIMCAHHOTO U
OIIMCAHHOTO YETHIPEX YT OJIbHUKA;
S Pom0 2 ceolicmea. mapajuiesiorpaMmma, MpsMOyTroiIbHUKa, poMOa, KBaapara, CpeAHUX JTUHUN Tpe-
6 Ksazpar 1 YTOJIbHUKA U Tpaneluyu, BIUCAHHOTO yIJia, BIMCAHHOIO U ONMCAHHOTO YETHIPEXYTOJIbHUKA;
npu3Haky. mapamieorpaMMa, IpsMOYyroJIbHIKA, poMOa, BIIMCAHHOTO U OMTUCAHHOTO YEThI-
KonTponbnas padora Ne 1 1 PEXYTONBHHKA.
7 CpeHH;[;[ JINHUS TPEYTOJIbHU- 1 ﬂOKClS’blGClmb.' TCOPEMBI O CYMME YIJIOB LIeTI)IpéX}’l"O.]'H:vHI/IK21, 0 FpaHYCHOﬁ MCPE BIIMUCAHHOI'O
Ka yria, 0 CBOMCTBAxX M MPU3HAKaX MapasuieJorpaMMa, IpsMOYroJIbHUKA, pOMOa, BIHCAHHOTO U
ONMCAHHOTO YETHIPEXYTOJIbHUKA.
8 Tpanenus 4 .
Ilpumensamo N3y4eHHBIE ONIPEACIICHUS, CBOWCTBA U MPU3HAKHU K PELICHUIO 3a1a4
9 LlenTpasibHBIE U BIIMCAaHHBIE
YTJIBI
10 | BriucaHHbI€ U ONMCaHHBIE Ye- 2
TBIPEXYTOJIbHUKHU
KonTtpomnsHast pabora Ne 2 1
I'naga 2 16
IHoxo0Oue TpeyroibLHUKOB
11 | Teopema @aneca. Teopema o 6 Dopmynruposams.:
MIPONOPLIUOHAIBHBIX OTPE3KAX onpeoeneHue TOJOOHBIX TPEYTrOJIbHUKOB;
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12 | [lonoOHbIE TPEYTOIBHUKU 1 ceéoticmea: MeJliaH TPeyrolbHHUKa, OMCCEKTPUCHI TPEYTOJIbHUKA, IEPECEKAIOIINXCS XOP/I,
13 | [lepBblit npu3HaK nog00us 5 KacaTClIbHOM 1 CCKYLICH,
TPEYTOEHHKOB npu3HaKy moJo0us TPEyroJIbHUKOB.
Joxa3zvieams:
14 | BTopoii ¥ TpeTHii IpU3HaKu 3 meopemul: Pasneca, 0 NPONOPLMOHATIBHBIX OTPE3KaX, O CBOMCTBAX MEMaH TPEYTrOJbHUKA,
10J100Us TPEYTOIbHUKOB OMCCEKTPUCH] TPEYTOIbHUKA;
Kowrponbuas pabora Ne 3 1 c680licmea. IePeCceKarolnXCcsl XOp, KacaTeIbHOU U CEKYILEH;
npu3HaKy MoJ00usl TPEyrOJIbHUKOB.
Ilpumensamob U3y4eHHbIE ONPEACTICHUS, CBOMCTBA U MPU3HAKH K PEUICHHIO 33/1a4
I'nasa 3
Pemienue npsiMmoyroJibHbIX 14
TPeYrojbHUKOB
15 | Merpuueckrne COOTHOLIEHUS 1 Dopmynuposamy.:
B MIPSIMOYTOJIbHOM TPEYTOJb- onpeoeneHus: CHHyca, KOCUHYCa, TAHT€HCa, KOTAHT€HCa OCTPOTO yIJia MPsIMOYTOJIbHOTO
HUKE TPEYroJIbHUKA;
16 | Teopema ITudaropa 5 ceoticmea: BBIPAXKAIOIINE METPUUECKHUE COOTHOIICHHSI B IPSMOYTOJIbHOM TPEYTONbHUKE U
COOTHOUIEHUSI MEXIY CTOPOHAMHU U 3HAYCHUSIMU TPUTOHOMETPUUECKUX (DYHKIIHHI B TIPSIMO-
KonTtponsHas padora Ne 4 1 YrOJILHOM TPEYTOJIbHHUKE.
17 | Tpuronomerpuueckue dyk- 3 3anucvlieams TpUroHOMeTpUUYECKHE (OPMYJIbI, BHIPAYKAIOLINE CBSI3b MEXK/1y TPUTOHOMETPHU-
1HH OCTPOTO YA MPSMO- 4eCKUMHU (YHKLHUSAMHU OJJHOTO M TOTO e OCTPOro yria.
YTOBHOTO TPEYTOMbHIKA Pewams npsiMOyTONbHBIE TPEYTOJIBHUKH.
Joxa3zvieams:
18 | Pemienne mpsiMOYyToIBHBIX 3 meopemy 0 METPUUECKUX COOTHOIICHUSX B IPSIMOYTOJIbHOM TpeyrojbHuKe, Teopemy Iuda-
TPEYroJIbHUKOB ropa;
KouTponsHas paGora Ne 5 1 @ opmynsi, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC OJIHOTO U TOTO K€ OCTPOTO
yria.
Bv1600ums 0CHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO U 3HAUEHUSI CHHYCA, KOCUHYCA, TaH-
reHca u Kotanrenca s yriaoB 30°, 45°, 60°.
Ipumenamo n3y4eHHbIE ONPEIETICHUS, TEOPEMBI U (POPMYIIBI K PELICHUIO 3a1a4
I'nasa 4
MHoroyroJbHuKH. 10

HJIOIl.la[lb MHOI'0yroJibHMKa
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z . .
= § MaTepHaJa 4acoB (Ha ypoBHe y4eOHBIX AeliCTBHI)
=
19 | MHOroyroJbHHUKH 1 lloacuame, 4TO TaKoO€ IIIOIIA/lb MHOTOYT'OJIbHUKA.
OnuceIBaTh MHOTOYT'OJIBHUK, €I0 3JIEMEHTBI; BBIIYKJIbIE U HEBBIITYKIIbIE MHOTOYTOJbHUKH.
20 ITonsaTre mionagu 1
MHOTOYTOMbHHEA N300pakaTh 1 HAXOJUTh HAa PUCYHKAaX MHOTOYTOJIBHUK U €T0 3JIEMEHThI; MHOTOYT OJIbHUK,
' BIIMCAHHBIA B OKPYXHOCTb, 1 MHOI'OYTOJIbHUK, OIIMCAHHBIN OKOJIO OKPY>KHOCTH.
[Inomane NpsAMOYroNbHHUKA
Dopmynuposamo:
21 [Inomraae mapamienorpaMma 2 onpeoeneHus: BIUCAHHOTO U ONKMCAHHOTO MHOTOYT'OJIbHUKA, IUIOLIaIl MHOTOYTOJIbHHKA,
22 | Ilnomas TpeyronbHIKa 2 PaBHOBEIIMKUX MHOIOYTOJIbHHKOB;
OCHOBHble C801CMEa TUIOIAAN MHOTOYTOJIBHUKA.
23 | Ilnomans Tpanenuu 3 /Jloxazvieamsb: TEOPEMBI O CYMME YIJIOB BBIITYKJIOTO N-yrOJIbHUKA, IJIOIIAANA IPSIMOYTOJIbHHU-
KouTponbHas pabora Ne 6 1 Ka, IUIOIIAIN TPEYroJIbHUKA, IIJIOLIaAN TPAIECLHH.
IIpumensams N3ydeHHBIE ONPECIICHHSI, TEOPEMBI U (POPMYJIBI K PEHICHHUIO 3a1a4
IToBTOpEHUE
U cUCTeMaTH3alus 8
y4eOHOro marepuaJia
YnpaxueHus Jyisi TOBTOPEHUs Kypca 8 7
KJjlacca
Konrponbnas padora Ne 7 1




IIpumepHoe TeMaTHYecKoOe IUIaHMpoBaHue. ['eomerpus. 9 kiace
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S e Conep:xkanue y4eOHOT0 KouunyecTBo XapakTepucTHKA OCHOBHBIX BU/IOB J1€SITEJIbHOCTH YYeHUKA
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= § MaTepHuaJa 4acoB (Ha ypoBHe y4eOHBIX AelCTBHI)
=
I'nasa 1 16
Pemienue TpeyrojibHNKOB
1 Cunyc, KOCUHYC, TAHTE€HC U 2 Dopmyauposamy.:
kotaHreHc yria ot 0 go 180 onpeoeneHus: CUHyca, KOCUHYCa, TaHTeHca, KoTanreHca yria ot 0 o 180 ;
€601ticmeo CBSA3U JUIMH JUaroHaJlell U CTOPOH IapajuieorpaMma.
2 Teopema KocuHYCOB 3
Dopmynuposams U pazbsCHIATh OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO. BhIuncisaTh
3 Teopema cunycos 3 3HaYEHUE TPUTOHOMETPUUECKON (PYHKIIMH YIjia 10 3HAYEHHUIO OJJHOW U3 €ro 3a/laHHbIX
4 Pemenue TpeyroiabHUKOB 3 byHxuui.
Dopmynuposams U JOKa3bIBaTh TEOPEMbI: CHHYCOB, KOCUHYCOB, CIIEJICTBUS U3 TEOPEMBI KO-
5 Dopmybl IS HAXOKICHUS 4 CHUHYCOB U CHHYCOB, O ILIOIIAHA OIIMCAHHOIO MHOTOYTOJIbHUKA.
110mMany TpeyrojbHuKa 3anucvieamov 1 TOKa3bIBaTh GOPMYIIBI ISl HAXOXKIACHHS TUIOIIAAN TPEYTrOIbHUKA, PaJNyCOB
KouTponsHas paGora Ne 1 1 BIIMCAHHOW M ONMCAaHHOM OKPYKHOCTEW TPEYrOJbHUKA.
Ipumenamo N3y4eHHbIE ONPEETICHUS, TEOPEMBI U (POPMYIIBI K PELLIEHUIO 3a]1a4
I'naga 2 8
IIpaBuibHBIE MHOIOYIOJbHUKH
6 [IpaBuiibHBIE MHOTOYTOJIBHU- 4 lloscHams, 4TO TaKOE LIEHTP U LIEHTPAJIbHBIN YTOJI PaBUIBHOIO MHOTOYTOJIbHUKA, CEKTOP U
KM U UX CBOMCTBA CErMEHT Kpyra.
Dopmynuposams.:
7 JmuHa oxpyxHoctu. [1mo- 3 PAYIUP
A Kpyra onpedesieHue TIPaBUILHOTO MHOTOYTOJIbHUKA,;
c60ticmea MPaBUIIBHOTO MHOTOYTOJIbHHKA.
KonTtponeraspabora Ne 2 1 /loxazvieams CBOWCTBA NIPABUIIBHBIX MHOTOYT'OJIbHUKOB.
3anucvieamo 1 pa3bIACHATH POPMYIIBI JJIMHBI OKPYKHOCTH, TUIOIIAIU KpYyTa.
3anucvieams 1 10Ka3bIBaTh (GOPMYIIbI JUTMHBI JYTH, TUIOIAAN CEKTOPa, (POPMYIIBI JUIs
HAXO0XJ/ICHUS PaJInyCOB BIIMCAHHOM U OMMCAHHOMN OKPYKHOCTEH MPaBUILHOIO MHOTOYT OJ1b-
HUKA.
Cmpoumb ¢ TOMOIIBIO LUPKYJISA U JIMHEHKHU TPaBUIIbHbIE TPEYTOJIbHUK, YETBIPEXYTOJIbHHUK,
LIECTUYT OJIbHUK.
IIpumensamo N3y4eHHbIE ONPENEICHMSI, TEOPEMBI U (POPMYJIBI K PEIICHHUIO 33134
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z . .
= § MarepuaJia 4acoB (Ha ypoBHe y4eOHBIX AeliCTBHI)
=
I'nasa 3
JlekapToBbI 11
KOOPAMHATHI HA IJIOCKOCTH
8 Paccrostaue Mexny nByms 3 Onucwvieams NIPAMOYTOJIbHYIO CUCTEMY KOOPJIMHAT.
TOYKaMHU C 33JJaHHBIMU KOOp- Dopmynuposams: onpeeneHne ypaBHeHHs (GUTYpbI, HEOOX0AUMOE U TOCTaTOYHOE YCIOBHS
nuHatamu. KoopauHatsl ce- NapAJUIEIbHOCTH JBYX IPSMBIX.
pEAMHBI OTpE3Ka 3anucvieamsb 1 TOKa3bIBaTh (POPMYIIBI PACCTOSIHHUS MEXTY ABYMSI TOYKaMH, KOOPIUHAT Ce-
€IMHBI OTPE3Ka.
9 YpaBHenueurypsl. YpaBHe- 3 pei P . .
HEE OKPYKHOCTH Bv16ooums ypaBHEHHE OKPYKHOCTH, 0011l€e ypaBHEHUE NIPSIMOM, YpaBHEHHE MIPSIMOM € yriio-
BBIM KO3 pHUITIEHTOM.
10 YpaBHEHHE MTPAMOH 2 Jlokazvieams HEOOXOAUMOE U TOCTATOYHOE YCIOBUE MAPAIICIBHOCTH JIBYX MPAMBIX.
11 | Vriosoii kodbdument mps- 2 IIpumensimy U3y4eHHBIE OINIPEICIICHUS, TEOPEMbI U (POPMYJIBI K PELICHUIO 3aa4
MOH
KonTtponsHaspabota Ne 3 1
I'naga 4BexkTopsl 12
12 | [lonsTue BekTOpa 2 Onucvieams TIOHATUS BEKTOPHBIX U CKAJSIPHBIX BEIWUYUH. VIITIOCTpUpOBaTh MOHITHE BEKTO-
a.
13 | KoopaunHatbsiBeKkTOpa 1 p
Dopmynuposamo:
14 CroxxeHne U BBIYMTaHUE BEK- 2 onpeodenenus; MOYIIs BEKTOPA, KOJUNTMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPIMHAT
TOPOB BEKTOPA, CyMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB, IPOTUBOIOJIOKHBIX BEKTOPOB, YMHOKEHHUSI
15 | YMHOKeHHe BeKTOpa HA HHC- 3 BEKTOPa Ha YNCII0, CKATAPHOTO NPOU3BEICHUS BEKTOPOB;
710 ceoticmea: paBHBIX BEKTOPOB, KOOPIWHAT PaBHBIX BEKTOPOB, CIOKEHHS BEKTOPOB, KOOPIU-
HaT BEKTOpa CYMMBI U BEKTOpa Pa3HOCTH JIBYX BEKTOPOB, KOJUJIMHEAPHBIX BEKTOPOB, YMHO-
16 | Cxansapuoe nmpousBeneHHe 3 KEHUS BEKTOpA Ha YHCIIO, CKAJSIPHOTO MPOU3BEACHUS ABYX BEKTOPOB, NEPIEHANKYIISIPHBIX
BEKTOPOB BEKTOPOB.
KouTponsHaspa6ora Ne 4 1 Jlokazvieame TEOPEMBI: 0 HAXOKICHUHM KOOPIUHAT BEKTOPA, O KOOPAUHATAaX CYMMBI U pa3-
HOCTH BEKTOPOB, 00 YCIOBUU KOJUTMHEAPHOCTH JIBYX BEKTOPOB, O HAX0XIEHUH CKAJSIPHOTO
MIPOM3BENICHNUS ABYX BEKTOPOB, 00 YCIOBUU NMEPIEHIUKYISIPHOCTH.
Haxooums xocuHyC yrila MeXAy ABYMs BEKTOPAMHU.
IIpumensamo N3y4eHHbIE ONPENEICHHSI, TEOPEMBI U (POPMYJIBI K PEIICHHUIO 3a1a4
I'nasa 5 T'eomerpuyeckue npeodpa- 13
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=
17 | IBmxeHue (mepeMelieHue) 4 IIpusooums ipuMepsI peodpazoBanus GUTyp.
¢urypsr. [lapannensHsii ne- OnwuceiBaTh MpeodpazoBanus GUryp: mapauieabHbII IIEPEeHOC, 0CeBasi CAMMETPHS, 1ICH-
peHoc TpajbHasi CHAMMETpPHsI, IOBOPOT, TOMOTETHS, IOJ00HE.
Dopmyauposamy.:
onpeodenenus; IBUKEHUA; PaBHBIX (QUIyp; TOUEK, CAMMETPUYHBIX OTHOCUTEIILHO MPSIMOI;
TOYEK, CHMMETPUYHBIX OTHOCUTEIFHO TOYKH; (PUTYPBI, UMEIOIIEH 0Ch CHMMETPUH; (QUTYPHI,
UMEIOILEH LIEHTP CUMMETPUHU; IOJOOHBIX (QUryp;
ceoticmea: IBUKEHUS, apajieIbHOIO IEPEHOCa, OCEBOM CUMMETPUHU, IEHTPAIbHOU CUM-
METpHUH, IOBOPOTA, TOMOTETHH.
Hoxazvieams TEOPEMBI: 0 CBOMCTBAX MapajlIeIbHOIO MEPEHOCca, OCEBOH CUMMETPHUH, LIEH-
TPaJbHON CHUMMETPHUH, TOBOPOTA, TOMOTETHH, 00 OTHOLICHUH TUIONIA/IeH ITOT00HBIX Tpe-
YTOJIbHUKOB.
IIpumensams N3ydeHHBIE ONPECIICHHS, TEOPEMBI U (POPMYJIBI K PEHICHHUIO 3a1a4
18 | OceBas u LEHTpaJIbHAS CUM- 4
Metpuu. IToBopot
19 | I'omorerus.Ilonobue puryp 4
KonTtponsHaspabota Ne 5
IloBTOpEeHue u cucremaTu- 10
3anms y4e0HOro Marepuaja
YnpaxHeHus 1715 TOBTOPEHUS 9
Kypca 9 knace
KonrtponsHaspabora Ne 6 1




Kpurepun 1 HOpMbI OLIEHKHM 3HAHWH, YMEHUII U HABBIKOB 00y4alOIIUXCH M0 MaTe-
MaTHKe

1. Oyenka nucbMeHHbIX KOHMPOTbHBIX pAOOm 00YYAIOWUXCS NO MamemMamuxe.

e OTBET OLICHUBAETCS OTMETKOM «5», €CIu:

e paboTa BBINOJIHEHA MTOJIHOCTHIO;

® B JIOTUYECKUX PACCYkACHUIX U OOOCHOBAHUH PEIICHUS HET MPOOEIOB U OINOOK;

® B pCIICHWU HET MAaTeMaTUYECKHUX OIIMOOK (BO3MOXKHA OJHA HETOYHOCTh, OIMCKA,
KOTOpasi He SIBJISICTCS CIIC/ICTBUEM HE3HAHUS WJIM HETIOHUMaHUsl y4eOHOTO MaTepurana).

e OtMmeTKa «4» CTaBUTCS B CIACAYIOUIUX CIydasix:

e paboTa BBIMIOJIHEHA IMOJHOCTHIO, HO OOOCHOBAaHHUS IIarOoB PELICHUS HEIOCTATOYHBI
(ecu yMeHuEe 00OCHOBBIBATh PACCYKACHUSI HE SBISIIOCH CIEIUATIBHBIM 00bEKTOM MPOBEPKH );

e JIONYIICHBI OJHA OIMOKA WM €CTh JIBa — TPH HENOYETa B BBIKJIAJIKAX, PUCYHKAX,
yeprexax WM rpadukax (eciu 3TH BHABI pabOT HE SBIBSUIUCH CICHUATBHBIM OOBEKTOM
MIPOBEPKH ).

e OTMeTKa «3» CTaBUTCS, €CIIN:

e JIOMyIIEHO Oosiee OAHON OMMOKM WM Oojiee IBYX — TPEX HEIOYETOB B BBIKJIAJIKAX,
yeprexax Wi rpadukax, HO oOydaromuiics o0namaer o00s3aTCIBHBIMU yYMECHHUSIMH TIO
IPOBEPSIEMON TEME.

e OTMeTKa «2» CTaBUTCS, €CIIN:

® JIONYIICHBI CYIICCTBCHHBIC ONIMOKH, IMOKAa3aBIKE, YTO OOYYArOIIMWCS HE o0Jiamaet
00s3aTeNbHBIMH YMEHHSIMH 110 JAHHOH TeMe B MOJIHOM Mepe.

2. Oueima YCNIHbLX Omeemos 06yuai0u4uxc;l no mamemamuke

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

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

® M3JIOXKWJII Marepuajl TIpPaMOTHBIM SA3BIKOM, TOYHO HCIIOJB3YyA MAaTEMAaTUYCCKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY, B OTIPEAEIEHHON JIOTHYECKON MOCIIe0BaTEIbHOCTH;

® [IPaBWJIBHO BBIMOJIHWI PUCYHKH, YEPTEXKH, TpapUKH, COMYTCTBYIOIINE OTBETY;

e [10Ka3aJl yMEHHE WLTIOCTPUPOBATH TEOPHIO KOHKPETHBIMH IPUMEPAMHU, IPUMEHSATD €€ B
HOBOHU CUTYyallMU ITPU BBITOJHCHUHU NPAKTHYCCKOTO 3aJaHUs;

® [IPOJIEMOHCTPUPOBAJ 3HAHUE TEOPUM paHEE MH3YUYEHHBIX COINYTCTBYIOUIUX TEM,
c(OPMHPOBAHHOCTh M YCTOMYMBOCTB MCIIOJIb3YEMbIX ITPU OTBETE YMEHHUM U HABBIKOB,;

® OTBEYaJl CAMOCTOSITENIbHO, 0€3 HAaBOASIIIUX BOIIPOCOB YUUTEIS;

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

e OTBET OLIEHUBAETCS OTMETKOH «4», €CITU yIOBJIETBOPSET B OCHOBHOM TPEOOBaHUSIM Ha
OLIEHKY «5», HO IIPX 3TOM UMEET OJIMH U3 HEJOCTAaTKOB!

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

e JIONYUIEHBl OAWH — JIBa HENOYETa MPH OCBEIIEHWU OCHOBHOIO COJAEpKAaHMs OTBETA,
UCIIPABJIEHHBIE TIOCIIE 3aMEYaHUs YUUTEIIS;

¢ JONYIICHBI omuOKka Wik Ooiee ABYX HCIOOUYCTOB IIPU OCBCIICHHU BTOPOCTCIICHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, JICTKO UCIIPABJICHHBIC ITOCJIC 3aMCUAHUSA YUUTCIIA.

e OTMeTKa «3» CTaBUTCS B CIAEAYIOUIUX CIydasx:



® HEMOJHO PACKPBITO COJICpXKaHWe MaTepuana (CoAepKaHWe W3II0KEHO (parMeHTapHO,
HE Bcerja IOCIENOBaTeNbHO), HO  MOKa3aHO  oOmee MOHMMaHue BOIpoca U
IPOJIEMOHCTPUPOBAHBl YMEHHS, JIOCTATOYHBIC Ui YCBOGHHUS IPOTPAaMMHOIO MaTepuasa
(ompenenensl «TpebGoBaHUAMU K MaTEeMAaTHUYECKOM MOArOTOBKE OOYYaIOIIMXCS» B HACTOSIICH
IporpaMMe o MaTeMaTHKeE);

® VMENUCh 3aTPYAHEHUS WIM JOMYIIEHbl OIIMOKA B OMpEIeIeHUH MaTeMaTH4ecKOil
TEPMHUHOJIOTHH, YepTeKax, BBIKIAJKaX, HWCIPABICHHbIE TIOCIE HECKOJbKUX HaBOJISAIINX
BOIIPOCOB YUUTEJIS;

® YUCHHUK HE CIIPaBWJICA C MPUMEHEHHEM TEOPUHM B HOBOM CUTYAllMU IMPH BBINOJIHEHUU
MPAKTUYECKOT0 3aJaHusl, HO BBIMOJIHWII 33/1aHUs 0053aT€IbHOTO YPOBHS CIOKHOCTU MO JaHHOMN
TEME;

® IPU JIOCTATOYHOM 3HAHUM TEOPETUUYECKOr0 MaTepuana BbISIBICHA HEAOCTaTOYHAs
c(OpMHUPOBAHHOCTH OCHOBHBIX YMEHUI U HaBBIKOB.

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

® HE PacKpbITO OCHOBHOE COJIEpKaHUE yueOHOro MaTepuaa;

e O0HApPYKEHO HE3HAHHE YYCHHUKOM OOJbIIel WM HauOojee BaKHOW 4YacTH y4eOHOTO
MaTepuana;

® JIONYIICHBI OIMIMOKHK B ONPEACICHUM MOHSATHHA, TIPU HCIIOIH30BAaHUH MATEMATHUCCKON
TEPMHHOJIOTHH, B PUCYHKAX, YePTEkKaxX WM rpadukax, B BBIKIAJAKAX, KOTOPhIC HE MCIPABICHBI
MocJie HECKOJIBKUX HABOJSAUINX BOIPOCOB YUUTENS.

3. Obwas knaccuguxayus oumuoOOoK.

o [Ipu oueHKke 3HaHWH, YMEHUH M HABBIKOB OOYyYaloIUXCs CJIEIyeT YYUTHIBATh BCE
omnOku (TpyObie U HETpyObIe) U HETOUETHI.
3.1. I'pyObIMH CUMTAOTCS OLIMOKU:

® HE3HAHME ONpEIENeHNsI OCHOBHBIX MOHSTHH, 3aKOHOB, MPABWJI, OCHOBHBIX TMOJIOKEHUN
TeopuH, He3HaHue (Gopmys, OOMIETIPUHATHIX CHUMBOJIOB OOO3HAUEHUW BETUYHH, €IUHUI] HUX
MU3MEpPEHHUS;
® HE3HAHME HAMMEHOBAHUH €IMHUI] H3MEPEHUS,
HEyMEHUE BBIICIIUTH B OTBETE TJIABHOE;
HEYMEHUE MIPUMEHSTh 3HAHUS, AITOPUTMBI JUTsl pEIIEHUs 3a/1a4;
HEYMEHUE JIeNIaTh BHIBOJIBI M 0000IIEHNS;
HEYMEHHUE YUTAaTh U CTPOUTH TpaduKu;
HEYMEHHE TOJIb30BaThCs IEPBOUCTOUHUKAMH, YUCOHHUKOM U CIIPABOYHUKAMU;
MOTEPS] KOPHS UJIK COXPAHEHHE TOCTOPOHHETO KOPHS;
oTOpaceiBaHue 0€3 0OBSICHEHUN OJTHOTO U3 HUX;
paBHO3HAYHBIE UM OIIHOKH;
BBIYHUCTUTENbHBIE OMIUOKU, €CII OHH HE SIBJISIOTCS OMUCKOM;
JIOTUYECKHUE OMIMOKH.
3.2. K HerpyObIM omnOKaM cielyeT OTHECTH:

® HETOYHOCTh (POPMYIIMPOBOK, ONPEIEICHUHN, TOHATHIA, TEOPHii, BbI3BaHHAsI HETIOJIHOTOM
OXBaTa OCHOBHBIX IPU3HAKOB OIPEIEIISAEMOrO MOHATUSA WIM 3aMEHOM OJHOTO - IBYX M3 3THX
IIPU3HAKOB- BTOPOCTENIEHHBIMH;

® HETOYHOCTH Irpauka;

® HEpPAUHMOHAIBHBIM METOJ PEUIEHUs 3aJa4d WIM HEJOCTATOYHO NPOJYMAHHBIM IUJIaH
OTBeTa (HapyllIeHUe JIOTUKH, TIOMEHA OTAEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMH);

® HEepaIMOHAIBLHBIC METOIBI PAOOTHI CO CIIPABOYHOU U JPYTOH TUTEPATYPOil;



e HECYMEHHE pelIaTh 3a/1a4¥, BEIOIHSATE 3aJaHHsI B O0IIIEM BUJIC.
3.3. Hegoueramu sABIISIOTCA:

® HepalMOHAJbHbBIC IPHEMbI BEIUMCIICHUH U TpeoOpa30BaHuii;
e HeOpe)KHOE BBHIMOJIHEHHUE 3aMHUCcel, YepTexel, cxeM, rpaduKoB.

YuebHO-MeTOAMUYECKOE U nmbopMaunonﬂoe OCHAIICHHUE 06p330BaTeJ'IBHOF0 nmpouecca
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Maremaruka:5 kiacc: padoune terpaau Ne 1 u 2 / A.I'.Mep3insk, B.b.ITononckui,
M.C.Axup. — M.:Benrana-I'pad,2017.
Maremaruka:5 kiacc: metoguyeckoe nocodue / E.B.bytiko, A.I'.Mep3nsik,
B.b.ITonouckuit, M.C.SIkup. — M.:Benrana-I"pa,2017.
Marematuka:6 kiacc: yueOHHK JJIs yJaluxcsi o011eo0pa3oBaTenbHbIX YUpexKIeHUH /
A.I' Mepamnsx, B.b.Ilononckuii, M.C.Skup. — M.:Benrtana-I'pad,2017.
Maremartuka:6 Kiacc: AMIaKTUYECKUE MaTepuabl: COOPHUK 3a7a4 M KOHTPOJIbHBIX pa-
60t / A.I' Mep3mnsxk, B.b.ITononckuii, M.C.Sxup. — M.:Benrtana-I'pad,2017.
Maremaruka:6 kiacc: padoune terpaau Ne 1 u 2 / A.I'.Mep3nsk, B.b.ITononckui,
M.C.Axup. — M.:Benrana-I'pad,2017.
Maremaruka:6 knacc: metoauyeckoe nocodue / E.B.bytiko, A.I'.Mep3nsik,
B.b.ITonouckuit, M.C.Sxup. — M.:Bentana-I"pad,2017.
Anrebpa: 7 kinacc: y4eOHHK IS yUaIIuXcsi 0011e00pa3oBaTeIbHbIX YUPeKICHUH/
A.I''Mep3msk, B.b.Ilononckuii, M.C.Skup. — M :Benrtana-I'pad, 2017.
Anrebpa: 7 kiacc: JUAaKTHUECKUE MaTepraibl: COOPHUK 3a7ja4 U KOHTPOJIbHBIX paboT/
A.I''Mep3nsk, B.b.Ilononckuii, M.C.Skup. — M :Benrtana-I'pad, 2017
Anrebpa: 7 kiacc: metoauueckoe mocodue/E.B.bymko, A.I'.Mep3nsak, B.b.Ilomonckuit,
M.C.Axup. — M :Benrtana-I'pad, 2017.
Anrebpa: 8 kinacc: ydeOHUK JJIs yHaIMXcsi 001e00pa3oBaTeIbHbIX YUPEKACHUH/
A.I''Mep3nsak, B.b.Ilononckuit, M.C.Skup. — M :Benrana-I'pag, 2017
Anrebpa: 8 kiacc: TuAaKTUYECKHe MaTepralibl: COOPHUK 3a]1a4 ¥ KOHTPOJIBHBIX paboT/
A.I''Mep3msak, B.b.Ilononckuit, M.C.Skup. — M :Benrana-I'pag, 2017.
Anrebpa: 8 kiacc: meroaguueckoe mocooue/E.B.bymko, A.I'.Mep3nsak, B.b.Ilomoncknit,
M.C.Axup. — M :Benrana-I'pad, 2017.



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

Anrebpa: 9 kiacc: yueOHUK IS ydaniuxcsi o01eo0pa3oBaTebHBIX YIPEKICHU/
A.I''Mep3msik, B.B.Ilononckuii, M.C.Skup. — M :Bentana-I'pad, 2017.

Anrebpa: 9 kinacce: IUIaKTHYECKUE MaTepraibl: COOPHUK 3a7a9 U KOHTPOJIBHBIX paboT/
A.I''Mep3nsak, B.b.Ilononckuii, M.C.Sxup. — M :Benrana-I'pag, 2017.

Anrebpa: 9 knacc: Mmeronuyeckoe nmocooue/E.B.bynko, A.I'.Mep3snsk, B.b.I[Tonouckuid,
M.C.Axup. — M :Benrana-I'pad, 2017.

['eomeTpus: 7 kiacce: yueOHUK AJIs ydalmxcst o01ieo0pa3oBaTeabHbIX KO/
A.I''Mep3msik, B.b.ITononckuii, M.C.Skup.- M:Benrana-I'pad,2017.

['eomeTpus: 7 kiacce: AUAaKTHUECKUE MaTepraibl: COOPHUK 3a7a4 U KOHTPOJIbHBIX paboT/
A.I''Mep3msx, B.b.Ilononckwuii, M.C.Sxup.- M:Benrana-I'pad,2017.

I'eometpus: 7 knace: paboune tetpaau Nel,2/ A.I'.Mep3isik, B.b.Ilononckwit,

M.C SAxup.- M:Benrana-I'pag,2017.

['eomerpus: 7 kiacc: meroauueckoe mocooue/E.B.bytko, A.I'.Mep3ik,
B.b.[Tonouckuii, M.C.Skup.- M:Benrana-I'pad,2017.

['eometpus: § kinacce: yueOHUK AJIs ydarmxcs o01ieo0pa3oBaTeabHbIX KO/
A.I'.'Mep3nsxk, B.b.ITononckuit, M.C.Axup.- M:Benrana-I'pad,2017.

['eometpus: 8 kiace: IUAaKTHUECKHUE MaTepUaibl: COOPHHK 3a7a4 U KOHTPOJIBHBIX paboT/
A.I'.'Mep3msik, B.b.ITomonckuit, M.C.Skup.- M:Benrtana-I'pad,2013.

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

['eomerpus: 8 kiacc: Mmeronuueckoe nmocooue/E.B.bytko, A.I'.Mep3isik,
B.b.Ilonouckuit, M.C.Skup.- M:Benrtana-I'pag,2013.

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

A.I' Mep3mnsk, B.b.ITononckuii, M.C.Sxup.- M:Bentana-I"pa,2014.

['eomerpus: 9 kiacc: TUIAKTUYECKHE MaTepHalibl: COOPHUK 3ajad M KOHTPOJIBHBIX paboT/
A.I' Mep3nsk, B.b.ITononckuii, M.C.Sxup.- M:Bentana-I"pa,2014.

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

['eometpus: 9 knacc: meronnyeckoe nocodoue/E.B.byniko, A.I'.Mep3isik,
B.Bb.ITonouckwuii, M.C.Sxup.- M:Bentana-I'pad,2014.

Cnpasounbvie nocoous, HayYHO-NONYIAPHAA U UCHIOPUYECKAA Tumepamypa
1. baspun U,U,, ®pudyc E.A. Crapunnsie 3agaun. — M: I[Ipocemienue, 1994.
2. Tampwmora T./l. 3anmmarensHas MaTeMaTuka : 5-11 kmaccel. — Bonrorpan: Yaurens,
2008.
3. JleBurac I'.I'. Hecranmaptaele 3aaaun o Matemaruke. — M.: IJIEKCA, 2007
4. ®apkoB A.B. MaremaTnueckue onuMnuasl B mkodie: 5-11 kmacesl. — M.:Aiipuc-
ITpecc, 2005.
5.http://www.kvant.info/ XKypnan «KBaHT»
6.[Tuuyeun JI.@. 3a ctpanuniamu yaeobnnka anreopsl. — M. : [Ipocsemienue, 2010
7.Iycee B.A. CO0pHUK 3a7a4 10 TeoMeTpun:5-9 knaccel.-M:Onuke 21 Bek:Mup u o6pa-
3oBaHme,2005
8.11otia /[rc.Kak pemats 3agauy? — M.:Ilpocemenue, 1975.
9. Ulapvieun U.@., Epeanoicuesa JI.H. Harnsanas reomerpus. — M.:MHUPOC, 1995.

Ileuamnuie nocoous

1. Tabauup! 10 MaTeMaTuKe I 5-6 KJ1acCoB.



2.Tabnuuel mo anredpe 11 7-9 Kiaccos.
3.Tabnuire! 1Mo TeoMeTpuu s 7-9 KitaccoB
4 .IlopTpeThl BHIIAIOIIUXCS ACSITEICH MATEMATHKU.

Hnpopmayuonnvie cpeocmea

1. «Kapman miis yuwresnst MaTematukmy http://karmanform.ucoz.ru.

2. 5l uay Ha ypoK MaTeMaTHKU (MeToauuecKue paspaborku): Www.festival.1sepember.ru

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

4.CVYII (coBpeMEHHBIN yUnUTENbCKUI MOPTAa)

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

5.3aBy4. Mudo Meroauueckas oubimoreka http://www.zavuch.info/methodlib/5/

6. YPOKH — KOHCIIEKThI WWW.pedsovet.ru

7.HOCL€ MKOJIBHOI'O YUUTCIIA MAaTCMATHKU

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

Texnuueckue cpedcmea 00yuenus
1. Kowmmetotep.
2. MynbTUMeIanpoeKTOopP.
3. DOkpaH.

Yueono-npakmuueckoe u yueono-nabopamopnoe ooopyoosanue
Jlocka MarHuTHas ¢ KOOPJAUHATHON CETKOM.
Habop uudp, 6ykB, 3HaKOB /17151 CpEAHEN LIKOJIBI.
HaGopel «Yactu nenoro Ha kpyre». «lIpocteie apoOu».
Habopsl reomeTpruyeckux Ted.
KommuiekT 4epTéxXHBIX HHCTPYMEHTOB ( KJIACCHBIX): JIMHEWKa, TPaHCIIOPTHUp,
yronsank(30°160°), yronbuuk(45°, 45°), uupkynn.
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