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IHosicHuTe/IbHASA 3aNIUCKA
PaGouas mporpamma no MaremMaTnke pa3padoTaHa Ha OCHOBe:

— @epaepanbpHOro 3akoHa Poccuiickoit ®enepanuu ot 29.12.2012 Ne 273-¢3 «O6 obpazoBa-
HuM B Poccuiickon denepanumy.

— Ilpuxaza MunucrepctBa oOpa3zoBanusa U Hayku PO ot 17.12.2010 Nel1897 «O6 yTBepxae-
HUU U BBEJCHUU B JAeHCTBHE (penepatbHOr0 rocyAapCTBEHHOTO 0Opa30BaTEIbHOIO CTaH-
JapTa OCHOBHOTO 0011IeT0 oOpazoBanus» (B pemakiuu ot 29.12.2014 Nel644, ot 31.12.2015
No 1577).

— Tlpuxaz Munnpocsemennsi Poccun Ne 345 ot 28 mekabps 2018 1. «O denepanpHOM TIe-
peuyHe y4eOHHUKOB, PEKOMEHYEMbIX K MCIOJIb30BAHUIO MPU peau3alii UMEIOIINX TOoCy-
JTApCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTeIbHBIX IPOrPaMM HayalbHOTO OOIIEr0, OCHOBHO-
ro o0IIero, cpeaHero ooIIero 00pa3oBaHMU»

— OcHoBHOI1 00pa3oBaTeNIbHON MTPOrpaMMbl OCHOBHOTO 00111er0o oOpa3zoBanust ' bOY OOIL Neo
3.

— IlpumepHoil mporpaMmbl OCHOBHOrO OOHIEro 0Opa3oBaHMs MO MaTeMaTHKe. ABTOPCKOM
porpaMMbl OCHOBHOTO 0011ero oOpazoBaHusi mo Mmarematuke. ABTOpbl: A.I. Mep3ask,
B.b. Ilononckuii, M.C. Skup, E. B. bynko «MaremaTtuka. 5-9 xinaccei».

— TlpumepHoit mporpamMmbl OCHOBHOTO OOIIEro 00pa3oBaHMsI MO MaTeMaThKe. ABTOPCKOM
MporpamMMbl OCHOBHOTO OOIIIero oOpa3oBaHus 1o anredpe. ABTOpbI: Anredpa. 7-9 Kiacchl:
paboune mnporpamMmbl 1o yueOHukam A.I''Mopakosuua, II.B. CemenoBay»/aBTOpbI-
coctasurenr H.A. Kum, H.1. Ma3zyposa.

— IlpumepHoil mporpaMmbl OCHOBHOrO OOHIEro 0Opa3oBaHMs MO MaTeMaTHKe. ABTOPCKOM
MporpaMMbl OCHOBHOTO o001iero oOpa3zoBanus mo reomeTpun. ABTophl: JI.C. ATaHacsiH
«I"'eomerpus. 7-9 kmacce».

ean yueOHOrO mpeamera

Kypc maTtemaTtukm 5-6 xnaccoB siBisieTcss GyHAAMEHTOM JIJIi MAaTEMATHYECKOTO 00Opa30BaHUs U
Pa3BUTHS IIKOJIBHUKOB, JOMUHHUPYIOMIEH (DYHKITUEH TP €r0 U3YYEHUHU B 9TOM BO3PACTE SBIISCTCS
HMHTEJUICKTYalIbHOE pa3BUTHE ydanuxcs. Kypc mocTpoeH Ha B3BEIIEHHOM COOTHOIICHUH HOBBIX U
paHee YCBOCHHBIX 3HAHHM, 00S3aTEIbHBIX M JIOMOJHUTEIBHBIX TEM JIJIS M3YUYCHUS, a TAKKE YUH-
THIBACT BO3PACTHBIC U WHIUBHUIyAIbHBIC OCOOEHHOCTH YCBOCHHUS 3HAHUH YUaITIMUCS.

[IpakTHyeckass 3HAYMMOCTh IIKOJIBHOTO Kypca MaT€MaTHUKU 5-6 KIIACCOB COCTOUT B TOM, YTO
MIPEAMETOM €€ U3YYCHHS SBIIIOTCS MMPOCTPAHCTBEHHBIE (DOPMBI M KOJTMYECTBCHHBIC COOTHOIICHUS
peanpHOTO MUpa. B coBpeMeHHOM 00111ecTBe MaTeMaTHIECKas IMMOATOTOBKAa HEOOX0IUMa KK IOMY
YeJI0BEKY, T.K. MaTeMaTHKa MPUCYTCTBYET BO BCEX c(pepax 4eIOBEUECKOM ACATSIHPHOCTH.

MareMaTtrka sSBJISICTCS OJTHUM U3 OIOPHBIX MIKOJBHBIX MPEIMETOB. MaTeMaTuuecKue 3HaHUS U
YMEHUS HEOOXOIUMBI IS U3YHYCHHS aareOphl M TeOMeTpuH B 7-9 Kitaccax, a TakKe I H3y4CHUS

CMEXHBIX JUCITUTUIAH.

OnHOM 13 OCHOBHBIX IIEJIeH U3YyUEHUS MATEMAaTHKU SBISICTCS PA3BUTHE MBIILICHUS, TIPEXK]IE BCE-
ro abctpaktHOro MpinuieHus. C TOYKM 3pEHUS BOCIMTAHUS TBOPYECKOW JTUYHOCTH OCOOEHHO
Ba)KHO, YTOOBI B CTPYKTYPY MBIILICHUS YUYaITUXCsl, KPOME aITOPUTMHUYECKIUX YMEHHUI 1 HABBIKOB,
KOTOpbIe c(hOpMYyIMpPOBaHBI B CTAHIAPTHBIX MpaBwiax, (GopMyiax U alropuTMax ACHUCTBHMA, BO-
IIUTA 3BPUCTUYCCKHE TTPUEMBI KaK OOIIEro, Tak U KOHKPETHOTO XapakTepa. ITH MPHUEMBI, B 4acT-
HOCTH, (OPMHUPYIOTCS TPH IOUCKE PEIICHHUS 3a1ad BBICIINX YPOBHEH CIOXHOCTH. B mporecce
M3Y4YCHUS MaTEeMAaTHKHU Takke POPMUPYIOTCS U TaKMe KauyeCcTBa MBIIIJICHUS, KaK CHjla U THOKOCTB,
KOHCTPYKTUBHOCTh U KPUTHUYHOCTh. [l ajantanuu B COBPEMEHHOM MH(POPMALIMOHHOM 00I1Ie-
CTBE BaXXHBIM (PaKTOpOM sBIsieTCA (DOPMUPOBAHME MATEMATHUYECKOTO CTUJISl MBILUICHUS, BKIIIO-



yaromiee B ce0sl MHIYKIUIO U JeAyKLHI0, 0000IIeHNe U KOHKPETU3allMIo, aHAIIU3 U CUHTE3, KJlac-
CU(UKALMIO U CUCTEMATU3AIINI0, a0CTparupoOBaHUE U AHAIOTHIO.

OOyueHne MaTeMaTHKe AAa€T BO3MOXKHOCTb LIKOJIbHMKAM HAY4YMThCS IJIAHUPOBATh CBOIO Jes-
TEIbHOCTh, KPUTUUECKH OLIEHUBATh €€, IPUHUMATh CAMOCTOSITEIIbHBIE PELICHHSI, OTCTaUBaTh CBOU
B3IJISIIBI U YOEIKICHMUSL.

B npouecce n3ydeHuss MaTEMATUKH IIKOJIBHUKY y4aTCsl M3J1araTh CBOU MBICIIU SICHO U UCUEPIIbI-
BAIOLIE, MPUOOPETAIOT HABBIKM YETKOIO M IPAMOTHOTO BBINOJHEHHUS MATEMaTUYECKUX 3aIlnceH,
[P STOM UCIOJIb30BaHUE MAaTEMATUYECKOTO SI3bIKa MO3BOJISIET pa3BUBATh Y YUaIllUXCsl TPAMOTHYIO
YCTHYIO ¥ IUCbMEHHYIO PEUb.

3HAKOMCTBO C UCTOpUEH pa3BUTHs MAaTEMaTUKU KaK HayKud GOPMHUPYET Yy y4alluxcs MpeacTaB-
JICHHE O MaTeMaTHUKe KaK 4acTH OOIIeUeI0BEYECKOM KYIbTYPHI.

3HAUYUTENbHOE BHUMAHKE B U3JI0)KEHUHM TEOPETUUECKOTO MaTepuaia Kypca yAelsieTcsl ero MOTH-

BalllH, PACKPBITHIO CyTH OCHOBHBIX TIOHATUH, UAeH, MeTo10B. O0ydyeHre oCTpOeHO Ha 6a3e Teo-
pHUU Pa3BUBAIOLIEr0 00YUYEHUS, YTO JOCTUIAETCs OCOOCHHOCTMHU U3JI0KEHUS TEOPETUYECKOro Ma-
Tepuaia U yIpaKHEHUSIMH Ha CpaBHEHHUE, aHAJIU3, BBIIEJICHUE TJIABHOIO, YCTAHOBIIEHUE CBS3EH,
KJ1accudukalypo, 00o01eHne u cuctematusaiuo. Oco0o0 aKIEHTUPYIOTCS CoAepKaTeIbHOE pac-
KpBITHE MaTEeMAaTUYECKUX MOHATUN, TOJIKOBAHUE CYLUTHOCTH MAaTEMAaTUYECKUX METOJOB U 00JIacTU
UX NPUMEHEHMS, TEMOHCTPALUs BO3MOKHOCTEN NMIPUMEHEHUS TEOPETUUECKUX 3HAHUM I perie-
HUS 33]1a4 NPUKIAJHOTO XApaKTepa, HAPUMED, PEIICHMs] TEKCTOBBIX 3aJad, JEHEXHBIX U IIPO-
LEHTHBIX pacdy€ToB, YMEHHUE MOJb30BaThCS KOJMYECTBEHHON HH(OpMAaIMel, IpeCTaBICHHON B
pa3iauuHbIX popmax, ymMeHue yutaTh rpadpuku. OcozHaHue oOIIETo, CYIIECTBEHHOIO SBIISETCS OC-
HOBHOI 0a30i1 /ISl pelieHus yrnpaxHeHuil. BaXHO MPUBOAUTH AETAJIbHBIE MOSICHEHUS K PEIICHUIO
TUIIOBBIX YIPAXXHEHUH. DTUM PACKPBIBAECTCS CYyTh METOJIa, MOJIX0/a, IPEAJIAracTcsl alrOPUTM WIH
ABPUCTUYECKAS CXEMA PELICHUS YIPAKHEHU ONPeIeIEHHOTO TUIIA.
Kypc aaredpsl 7-9 knaccoB siBisieTcsi 0a30BbIM JJI1 MaT€MaTUYECKOrO0 00pa30BaHUsl U Pa3BUTHUSA
IIKOJIbHUKOB. AJre0panyeckue 3HaHUS U YMEHUS HeOOXOMUMBI JIJIsl U3y4eHHUs TeoMeTpuu B 7-9
KJlaccax, anreOpbl U Hayajdl MareMarthyeckoro aHanusza B 10-11 kiaccax, a Takxke AJsl U3y4YeHUs
CMEXHBIX JUCIUIUIMH.

[TpakTHueckass 3HAYUMOCTh IIKOJIBHOTO Kypca aiureOpbl 7-9 KIacCOB COCTOUT B TOM, YTO
IIPEAMETOM €€ M3YYEHHMs SBIISIOTCS KOJIMYECTBEHHBIE OTHOILICHHS M IPOLIECCH PEAIBHOIO MHPA,
ONKCaHHbIE MaTeMaTHYECKUMH MOJENsMU. B coBpeMeHHOM 001ecTBe MaTeMaTuyeckas MOJro-
TOBKa HE0OXOJuMa KaXkI0My YeJIOBEKY, TaK Kak MaTeMaTHKa IPUCYTCTBYET BO BceX cdepax de-
JIOBEYECKOU IESATEIIbHOCTH.

OnHOM U3 OCHOBHBIX II€JIEN U3YUYEeHUsI aJireOphl SIBISIETCS pPa3BUTHE MBILUICHUS, TPEXKIE BCe-
ro, popMupoBaHue abCTPaKTHOTO MbILUIEHUS. B mpoiecce nzydenus anreOpsl GopMHUpyeETCs J0-
TMYECKOE U AITOPUTMHUYECKOE MBIILJIEHUE, a TAK)KE TaKUE KaueCTBA MBIIUICHUS, KaK CUJIa U THO-
KOCTb, KOHCTPYKTUBHOCTh M KPUTHUYHOCTb. JlJig ajantaluuyd B COBPEMEHHOM HH(OPMAIMOHHOM
oO1ecTBe BaKHBIM (DaKTOPOM sIBIsieTCS (OPMUPOBAHUE MATEMATHYECKOrO CTUJIS MBIILICHUSA,
BKJIIOYArOUIee B ce0sl MHAYKIHUIO U ASAYKIHIO, 0000IEeHNe U KOHKPETU3AIMIO, aHAIN3 U CUHTE3,
KJIacCU(UKAIIUIO U CUCTEMAaTH3allNI0, a0CTparupoOBaHUE U aHAJIOTHUIO.

OOyuenue anredpe Ja€T BO3MOKHOCTh IIKOJIbHUKAM HAYYUThCS MJIAHUPOBAThH CBOIO JIESITEIb-
HOCTb, KPUTHYECKH OLICHUBAaTh €€, NMPUHUMATh CaMOCTOSITENIbHBIE PELICHHs, OTCTAUBaTh CBOU
B3IJISABI M YOCKICHUSI.

B npouecce uzyueHus anreOpsl MKOJIBHUKK Y4aTcsl U3JIaraTb CBOM MBICIH SICHO M UCUEPIIbI-
BaloIlle, MPUOOPETAIOT HABBIKK YETKOIO M TPAMOTHOTO BBIMOJHEHUS MAaTEeMATUYECKUX 3alHCei,
IIPU 3TOM UCIOJIb30BAHUE MATEMATUYECKOTO S3bIKa MO3BOJIIET PA3BUBATh y YUAIINUXCS IPAMOTHYIO
YCTHYIO M MIUCBbMEHHYIO PEYb.



3HAKOMCTBO C MCTOpHEH pa3BUTHs anreOpbl Kak Hayku (POPMHPYET y y4yaluxcs MpeaCcTaBiICHHUE
00 anrebpe Kak 4acTh OOIICYEIOBEYECKOM KYJIbTYpbl. 3HAUUTEIbHOE BHUMAaHHUE B M3JI0KEHUU
TEOPETHUYECKOT0 MaTepHralia Kypca yJIeaseTcsi ero MOTHUBAIMU, PACKPBITHIO CYTH OCHOBHBIX MOHS-
TUH, uaeu, metooB. O0ydeHne MOCTPOCHO Ha 0a3e TEOpUHU pa3BUBAIOLIETO OOYUYEHUS, YTO JJOCTH-
raeTcsi 0COOCHHOCTSMU U3JIOKEHHSI TEOPETUUECKOT0 MaTepuaia u yrnpaxHEeHUsIMU Ha CpaBHEHHUE,
aHaJIn3, BBIJCIICHUE TJIABHOTO, YCTAHOBJICHUE CBS3EH, Kilaccu(uKalnio, 0000IIeHne U CUCTEMATH-
3anu0. Ocobo0 aKIEHTHUPYIOTCS COAEPKATETbHOE PACKPHITHE MAaTEeMAaTHYECKUX MOHSITHMA, TOIKO-
BAaHHE CYIIHOCTH MAaTeMaTHYECKUX METOJOB U 00JIACTH UX NPUMEHEHUS, IEMOHCTPALIMS BO3MOK-
HOCTE MPUMEHEHUSI TEOPETUUECKUX 3HAHMM I PELIEHUs] pa3sHOOOpPa3HBIX 3a7ad MPUKIIAIHOTO
XapakTepa, HalpuUMep, PEIICHUs] TeKCTOBBIX 3aJlay, IEHEKHBIX U MPOLICHTHBIX PacyETOB, YMEHUE
M0JIb30BAThCSl KOJMYECTBEHHON HH(OpMaIuel, MpeAcTaBIeHHOW B pa3iudHoON QopMme, yMeHue
yuTaTh rpadgukud. Oco3HaHue OOIEro, CyIIECTBEHHOTO SBIISIETCS OCHOBHOM 0a30il A pelieHus
yOpaKHeHU. BaXHO MpPUBOIUTH N€TajdbHbIE MOSICHEHUS K PEUICHUIO TUIOBBIX YIPAXKHEHUH.
OTHUM pacKpbIBAETCSA CyTh METOJIA, MOAXO0/A, MPEAJIaraeTcsl alrOPUTM HIIM SBPUCTUYECKAs CXeMa
pelIeHUs YIIPaXXHEHUH ONpPEAeNIEHHOrO TUIIA.

[TpakTHyueckast 3HAYMMOCTH IIIKOJIBHOTO Kypca reoMeTpuu /-9 KIaccoB COCTOUT B TOM, YTO
MpeAMETOM €€ U3yUYeHHUS SIBIISIOTCS MPOCTPAHCTBEHHBIE (HOPMBI M KOJUYECTBEHHBIE OTHOIICHUS
peanbHOrO Mupa. B coBpemeHHOM 0011ecTBE MaTeMaThieckasi oJAroToBKa HEOOX0AMMa KaKI0OMY
YeJIOBEKY, T.K. MaTeMaTHUKa MPUCYTCTBYET BO BCeX c(hepax uemoBeUECKOM NeSITEIbHOCTH.

["'eoMeTpust SBISETCS OJHUM U3 OMOPHBIX IIKOJIBHBIX MPEAMETOB. ['eoMeTpudecKkre 3HaHUS

U yMEHUSI HEOOXOAUMBI JUTsl U3YUECHHS JAPYTUX MIKONbHBIX quciuiuind (dusuka, reorpadusi, xu-
Mus, uHpopMaTHKa U Jp.)
OpHOM U3 OCHOBHBIX IIEJICH M3yYeHHE TEOMETPUH SBIIICTCS PA3BUTHE MBIIIICHUS, MPEXKIAC BCETO
(dbopmupoBaHrue aOCTPAaKTHOrO MbILIUIEHHs. B mpouecce nzydenus: reomeTpund (HOpMHUPYIOTCS JI0-
TUYECKOE M aJITOPUTMUYECKOE, a TAK)Ke TaKME KauyecTBa MBIIIUICHUS, KaK CHJIa U THOKOCTh, KOH-
CTPYKTHBHOCTh W KPUTHYHOCTH. JIJIA amanranuy B COBPEMEHHOM WH(GOPMAIIMOHHOM OOIIECTBE
BKHBIM (paKTOPOM SIBJISIETCS (DOPMHPOBAHME MAaTEMAaTHYECKOTO CTHIISI MBITTUICHHSI, BKITFOUAOITIC-
ro B ce0s1 MHAYKIUIO U ACAYKIHIO, 0000IIeHNE U KOHKPETU3AINIO, aHAJIM3 U CUHTE3, Kiaccudu-
KallMIO U CUCTEMATHU3alIHI0, a0CTparupoOBaHUEe U aHAJIOTHIO.

OOyuenue reoMeTpuu Aa€T BO3MOXXHOCTh IIKOJIBHUKAM  HAYYUTHCS TIAHUPOBATH CBOIO
JEeSTEeIbHOCTh, KPUTHUYECKH OLICHUBATh €€, MPUHUMATh CAMOCTOSITENIbHBIE pEIIeHUs], OTCTaBaTh
CBOM B3TJISIIBI U yOCKICHUSI.

B nporiecce u3yueHus reoMeTpun MIKOJIBHUKU y4aTCs U3JIaraTh CBOM MBICIIU SICHO U HCUEp-
MBIBAIOIIIE, MPUOOPETAIOT HABBIKKA YETKOTO BHITIOJIHEHUSI MATEMAaTUYECKUX 3alUCEH, MPU 3TOM HC-
MOJIb30BAaHUE MATEMAaTUYECKOTO SI3bIKa MO3BOJISIET PA3BUBATh Y YUAIMXCSI TPAMOTHYIO YCTHYIO U
MMMCbMCHHYIO PEYb.

3HAKOMCTBO C UCTOpHEH pa3BUTHSA T'€OMETPUHM KaK HayKu (pOpMHUpPYET y ydaniuxcs Mmpe-
CTaBJICHUE O FEOMETPUHU KaK YacTH OOIIeUETOBEYECKON KYJIbTYPHI.

3HAUUTENbHOE BHUMAaHUE B U3JIOKEHUHM TEOPETHUUYECKOro MaTepHualia Kypca YIesieTcsl ero
MOTHUBAIINH, PACKPBITHIO CYyTH OCHOBHBIX TIOHSTHH, HIei, MeTof0B. OOydeHHE TOCTPOEHO Ha Oa3e
TEOPHUH Pa3BUBAIOLIEIO OOYUYEHHUS], YTO JOCTUTAETCS OCOOCHHOCTAMHU U3JIOKEHHS TEOPETUYECKOrO
MaTepuasa v yIpaKHEHUSIMU Ha CpaBHEHUE, aHAJIN3, BBIJICJICHHUE TJIABHOTO, YCTAHOBIICHUE CBS3CH,
KJIaccu(puKaImio, T0Ka3aTeIbCTBO, 0000IeHNe U cucTeMaru3amnuio. Ocobo aKIEHTUPYIOTCS CO-
JIep’KaTeIbHOE PACKPHITHE MATEMAaTUYECKUX TMOHSITHH, TOJIKOBAHUE CYIIHOCTH MaTeMaTUYECKHUX
METOJ/IOB M 00JIACTU WX MPUMEHEHHUSI, JEMOHCTPAIMsI BO3MOKHOCTEH MPUMEHEHHS TEOPETUUECKHUX
3HAHUU JUIA pelIeHUs pa3HOo00pa3HbIX 3a7au MPUKIAIHOr0 XapakTepa. Oco3HaHue 00Iero, cyie-



CTBEHHOTO SIBJISIETCS OCHOBHOW 0a30i /Uil pelieHusl ypa)KHEHUH. DTUM pacKphIBaeTCa CyTh Me-
TOJA, MPEJIAracTCs aIrOPUTM MM 3BPUCTHUYECKAS] CXEMA PELICHUs YIPAKHEHUN ONPEIEIEHHOTO
THUIIA.

MecTto yueOHOro npeamera «MaremaTuka» B y4eOHOM ILIAHE.

CornacHo yueOHOMY IJIaHy Ha U3yY€HHUE MaTeMAaTUKU OTBOJIUTCS:

B 5 k1acce — 170 gacoB B rofx;

B 6 k1acce — 170 gacoB B rof;

B 7 xyacce — 170 gacoB B roj, u3 Hux 120 gacoB B roj — anredpa, 50 yacoB B roji — reoMeTpus;

B 8 kiacce — 204 yaca B rof, u3 Hux 102 vaca B rog — anredpa, 102 yaca B roj — reoMeTpus;

B 9 knacce — 204 gaca B rof, u3 Hux 136 yaca B rog — anredpa, 68 4acoB B roj — reOMETpusi;
O6m1ee uncio yaeOHbIX yacoB mpeaMera «MaTtemaTuka» - 918 gacos.

B Teuenue roja ruraHUpyeTCs MPOBOAUTH CAMOCTOSTEIbHBIC, MpaKTUYeCKue (J1abopaTopHBIC) U

KOHTPOJIbHBIE PA0OTBHI.

[Iporpamma 1mo MatemMaTHKe JJisi OCHOBHOM IIKOJIBI COCTaBJIEHA B COOTBETCTBUU C: TPeOOBa-
HUAMH (eepaTbHOTO TOCYAapPCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa OCHOBHOTO 00IIero oopa-
3oBanus (OI'OC OOO); TpeboBaHUSIMU K pe3yJibTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOU
porpamMmbl (JIMUHOCTHBIM, METANPEIMETHBIM, MPEIMETHBIM); OCHOBHBIMH IMOAXOAAMH K Pa3BH-
THIO 1 OPMHUPOBAHHUIO YHUBEPCATBHBIX YUeOHbIX aeictBuil (Y'Y /) st ocHOBHOTO 06111€T0 00pa-
30BaHMS M oOecIleueHbl Y4eOHO-METOAMYEeCKUM KoMIUiekToM «MartemaTtukay» 1 5-9 knaccos
Mepzmsixk A.T'. u np.

YMK S kaacc:
1. Mep3nsak A.T'., ITonounckuit B.b, Axup M.C. MaTtematuka. 5 knacc. YueOHUK.
2. Mepsnsk A.T'., [Tonouckuii B.b, PaburoBnu E.M. Maremaruka. 5 kmacc. Jlumakruaeckue
MaTepuabl.
3. Mep3msak A.l'., bynko E.B., [Tononckuii B.b. Maremartuka. 5 xmacc. Metoaudeckoe moco-
oue.

YMK 6 kaacc:

1.Mep3nsak A.I'., Ilonmonckuii B.b, Slxkup M.C. Maremaruka. 6 kinacc. Y 4eOHUK.

2.Mep3nsk A.T'., ITononckuii B.b, Pabunosuu E.M. Martemartuka. 6 kiacc. JlugakTuaeckue mate-
pHUaIbl.

3.Mepznsak A.T'., byniko E.B., [Tononckuit B.b. Maremaruka. 6 kiacc. Metoauueckoe mocooue.

YMK 7 kaace:

1.Mep3znsik A.T'., [Tononckuii B.b, Axup M.C. Anre0pa. 7 kinacc. Y4eOHUK.

2.Mep3nsik A.I'., Ilononckuit B.b, PabunoBuu E.M. Anrebpa. 7 kinacc. Jlugaktuueckue maTepua-
JIBI.

3.Mepznsik A.I'., byuko E.B., ITononckuit B.b. Anredpa. 7 kinacc. Meroanueckoe nocooue.

4 Mepsnsik A.T'., [Tononckuit B.b, Axup M.C. I'eomeTpus. 7 kinacc. YueOHUK.

5.Mep3nsax A.T'., Ilononckuii B.b, Pabunosuy E.M. I'eomerpus. 7 kmacc. JmmakTudeckue mare-
pHUAIBL.

6.Mepansak A.T'., byniko E.B., ITononckuit B.b. I'eometpus. 7 knacc. Meroaundeckoe mocoowue.

YMK 8 kiace:
1.Mep3nsak A.T'., ITomonckuii B.b, Sxkup M.C. Anrebpa. 8 kitacc. Y4ueOHUK.



2.Mepzmsak A.T'., Ilonouckuii B.b, Pabunosuy E.M. Anre6pa. 8 knacc. /lunaktnueckue matepua-
JIBI.

3.Mep3nsk A.I'., bytiko E.B., ITononckuit B.b. Anrebpa. 8 kinacc. Merogudeckoe rmocooue.
4.Aranacsu JI.C., byty3oB B.X. I'eomeTpus. 8 kinacc. YueOHUK.

5.Artanacss JI.C., byty3oB B.X. ['eometpus. 8 knacc. Jlunakruueckue MaTepuasibl.

6.Atanacsan JI.C., byty3oB B.X. ['eomerpusi. 8 kinacc. Meroauueckoe rnocooue.

YMK 9 knacc:

1. AT 'Mopakosuua, I1.B. CemenoBa. Anreopa. 9 kiacc. Y4eOHUK.

2. A.I'.'Mopaxosu4a, [1.B. CemenoBa. Anre6pa. 9 knacc. 3agaqduk.

3. A.I''Mopakosu4a, I[1.B. CemenoBa. Anredpa. 9 knacc. JumakTudaeckue MaTepHabl.
4. AI''Mopakosuua, [1.B. CemenoBa. Anredpa. 9 kimacc. Meronuueckoe rmocooue.

5. Aranacsan JI.C., bByry3oB B.X. I'eomerpus. 9 kiacc. YueOHUK.

6.Atanacsa JI.C., byty3oB B.X. I'eometpus. 9 kimacc. JlugakTndeckrue MaTeprabl.
7.Atanacan JI.C., byty3oB B.X. I'eomerpus. 9 kinacc. Meroauueckoe mocooue.

I[lnanupyemble pe3yabTaThl.
JINYHOCTHBIE, MeTaNpeAMeTHbIC, MPeAMETHbIE pe3yJbTaTbhl 0CBOCHUS Kypca «Martema-
THKA».

JInuHoCTHBIE, MeTaNpeMeTHbIE, IPeIMeTHbIE Pe3yJIbTAThl 0CBOCHHUS Kypca
N3ydyenne anreOpsl B OCHOBHOW IIKOJIE Ta€T BO3MOXKHOCTh OOy4YarOIMMCSl JOCTUYb CIIELYIO-
IIUX PE3yIbTaTOB:

B nanpaenenuu nuunocmnozo pazeumus:

— YMEHHE SICHO, TOYHO, TPAMOTHO M3JaraTh CBOM MBICIIM B YCTHOM M MUCbMEHHOU (opme,
IMOHMMAaTh CMBICII IMOCTABJIEHHOM 3aJ]a4yd, BBICTPAMBATh APTYMEHTAIIUIO, MPUBOJAUTH MPUMEPHI U
KOHTPIIPUMEDPHI;

— KPUTHUYHOCTH MBIIUICHUS, YMEHUE PACIIO3HABATH JIOTMUYECKH HEKOPPEKTHBIC BBICKA3bIBA-
HUSI, OTJIUYATh TUMIOTE3Y OT (hpaKTa;

— TIPEACTaBJIECHHE O MAaTEeMaTUYECKOM HayKe Kak cdepe 4YeIoBEYECKOU IesATeNbHOCTU, 00
JTanax €€ pa3BUTHS, O €€ 3HAUMMOCTH JIJIsl pa3BUTHSI IUBUIN3AINY;

— KpPEaTMBHOCTH MBIIUICHUSI, THUIIUATUBA, HAXOYUBOCTh, AKTUBHOCTh MPU PEUICHUU MaTe-
MaTUYECKUX 3a]1a4;

— YMEHHE KOHTPOJIUPOBATH MIPOIIECC U PE3yNbTaT yUeOHOM MaTeMaTHYECKOM IeSITEIbHOCTH;

— CIOCOOHOCTh K AMOITMOHAILHOMY BOCHPHUSTHIO MAaTEMAaTHUYECKUX OOBEKTOB, 3aj/1ay, pellie-
HUU, PACCYKICHUM.

B memanpeomemnom nanpasnenuu:

— YMEHHE BUJETh MATEeMAaTHUYECKYIO 3a/ladyy B KOHTEKCTE MPOOJIEMHOW CHUTyaIlud B JPYTHX
OUCLUIUIMHAX, B OKPYKAIOIIEH KU3HU;

— YMEHHE HaxOJIUTh B PA3NIMYHBIX UCTOYHUKAX WH(OOPMAINIO, HEOOXOMUMYIO ISl PEIICHUS
MaTeMaTUYECKUX MPoOJieM, U MPEJCTaBIISTh €€ B MOHATHON (opMe, MPUHUMATH pPEIIeHHE B YCJIIO0-
BUSIX HETMOJIHOM U M30BITOYHOM, TOYHOM U BEPOSITHOCTHON MH(POPMALINH;

— YMEHHUE MOHMMAaTh M HUCIOJIh30BaTh MaTE€MaTUYECKUE CPEeJCTBA HArISAHOCTH (Tpadukw,
JUarpaMMbl, TaOJUIIBI, CXEMBI U JIP.) JUTsl WILTIOCTPAIlUU, HHTEPIIPETAIINU, apTyMEHTAITNH;

— YMEHHE BBIBUTATh THIOTE3bI IPHU PEIICHUH yU4eOHBIX 3a7a4 U MOHUMATh HEOOXOIUMOCTh
HX MPOBEPKHU;



— yMEHHE MPUMEHITh WHAYKTUBHBIC M JEAYKTUBHBIE CIIOCOOBI pacCykKIeHUl, BUIETh pas-
JIMYHBIC CTPATETUHN PELICHHUS 3a1a4;
— YMEHHE IUIAHUPOBATh U OCYIIECTBIATH JIEATEIBbHOCTD, HAIIPABICHHYIO HA PEIICHKE 3aaa4
UCCIIEI0BATEIBCKOIO XapaKTePa,
— MEepBOHAYaJbHBIE MPEACTABICHUS 00 MAESIX M METOJIaX MAaTEMAaTUKH KaK YHHBEPCAIbHOM
A3bIKE HAYKH U TEXHUKH, CPEJICTBE MOJIECIIMPOBAHNS SIBJICHUU U IIPOLIECCOB.
B npeomemnom nanpaenenuu:
HarypanbHublie uncia. Ipodu. PaunonanbHbie ynciaa
Y4eHUK Hay4nuTCs:
* IOHUMAaTh OCOOEHHOCTHU AECSITUYHON CUCTEMBI CUMCIICHUS;
* OIIEPUPOBATH ITOHATUSAMH, CBSI3aHHBIMU C JACJIMMOCTBIO HATYPAJIBHBIX YNCE;
* BBIpa)KaTh YKCJa B SKBUBAJIEHTHBIX (hOpMax, BbIOMpasi HanboJiee MOAXOASIIYI0 B 3aBUCH-
MOCTH OT KOHKPETHOM CUTYalllu;
* CPaBHMBATh U YIIOPSAOYUBATh PALIMOHAIBHBIC YHCIIA;
* BBIIIOJIHATH BBIYMCIICHHSI C PAlMOHAJIBHBIMHA YKCIIAMH, COYETasl YCTHBIE W IUCBbMEHHBIE
MIPUEMBI BBIYMCIIEHUN, TPUMEHEHUE KAIBKYIISITOPA;
* UCIIOJIB30BATh IOHATUS M YMEHHS, CBA3aHHBIE C MPONOPLUMOHATBHOCTHIO BEIUYMH, MPO-
LIEHTAMH, B XOJ€ PEIICHMS MAaTEMAaTHYECKMX3aJad U 3a1a4 U3 CMEXKHBIX IPEIMETOB, BbI-
ITOJTHATH HECIJIOKHBIE IPAKTUYECKUE PACUYETHI.
YYeHHK NOIYyYUT BO3MOKHOCTD:
* IO3HAKOMUTBCA C MO3UIIMOHHBIMU CUCTEMAMU CUUCIICHUSI C OCHOBAHUSIMU, OTJIMYHBIMHU OT
10;
* yTI1yOuTh ¥ pa3BUTh MIPEACTABICHUS O HATYPAJIbHBIX YHCIAX U CBOMCTBAX JAEITUMOCTH;
* Hay4UThCS MCIIONB30BaTh NPUEMBI, pAallMOHAIM3UPYIOIINE BBIYUCIICHUS, TPUOOPECTH MPU-
BBIUKY KOHTPOJIMPOBATh BHIYMCIICHUS, BBIOUPAsI MOAXOIALIUH 111 CUTyal[UH CII0CO0.
JleMCTBUTEIBbHbIE YHCJIA
YUYeHuK Hay4YuTCA:
* UCIIOJIb30BATh HAYAJIbHBIEC MPEICTABICHUS O MHOKECTBE IEUCTBUTEIIBHBIX YHCET,
* ONIEpUPOBATH MOHITUEM KBAaIPATHOTO KOPHS, IPUMEHSTH €r0 B BBIYMCICHUSAX.
VYYeHHK NOIYyYUT BO3MOKHOCT:
* Pa3BUTh NPEACTABIECHUE O YUCJIE M YMUCIOBBIX CHCTEMAaxX OT HATYPaJbHBIX N0 JNEHCTBH-
TEJIbHBIX YHUCEI; O POJIA BBIUUCICHUN B IPAKTHUKE;
* Pa3BUTh U YIIIyOUTh 3HAHUS O NECATUYHOM 3alucy JEHCTBUTEIBHBIX YUcen (Iepuoanye-
CKH€ U HEMEPUOIUYECKUE IPOOH).
N3mepenusi, npulJIMKeHNsI, OEHKH
YUYeHuK Hay4YuTCA:
* ICIIOJIB30BATh B XOJI€ PELICHHUs 3aJay IEMEHTApPHbIE NIPEACTABICHHUs, CBA3AHHBIE C IIPU-
O KEHHBIMU 3HAUCHHUSMU BEJTUYHH.
YYeHHK NOIyYUT BO3MOKHOCTD:
* IOHSTh, YTO YUCIIOBbIE JIaHHBIE, KOTOPBIE HUCIOJIB3YIOTCA ISl XapaKTEPUCTUKH OOBEKTOB
OKPYXAIOILIEr0 MUPA, SIBJSIOTCS MPEUMYILECTBEHHO MPUOIMKEHHBIMHU, YTO IO 3alUCH MPHU-
OJIM>KEHHBIX 3HAYEHUH, coJiep Kalluxcsi B ”HQOPMAIIMOHHBIX UCTOYHUKAX, MOXKHO CYIUTh O
MOTPEUTHOCTH MPUOJIMKEHUS;
* IOHATh, YTO MOTPEIIHOCTh pPe3yJbTaTa BBIUUCIECHUN JOJHKHA OBITH COM3MEpUMA C TO-
I'PEIIHOCTBIO NCXOAHBIX JaHHBIX.
AJire0panvecKue BbIPaKeHUs!
YYeHHK Hay4YUTCH:



* OIIEPUPOBATH MOHATHIMHU «TOXKIECTBO», «TOKJIECTBEHHOE MPe0oOpa30BaHKUE), PEIIATh 3a-
Ja4du, coaeprKaiire OyKBeHHbIE JaHHbIE; padoTaTh C popMyamMu;

* BBIMOJIHATH IPEOOPA30BAHUS BEIPAXKEHHM, COJEPKAIUX CTEIIEHH C LETBIMU MOKa3aTeIsIMU
Y KBaJpaTHbIE KOPHHU;

* BBITIOJIHATh TOXKJECTBEHHbIE MPEOOpa30BaHUs PAlMOHAIBHBIX BBIPAKEHUNW Ha OCHOBE
paBuII IEUCTBUM HaJl MHOTOWICHAMHU U alre0pandecKuMu Jpo0siMu;

* BBINIOJIHSATH Pa3JI0KEHUE MHOTOUYJIEHOB HA MHOKHUTEIIH.

VYYeHUK NOIYyYUT BO3MOKHOCTh HAYUYHUTHCS:

* BBIMOJIHATH MHOTOIIIArOBBIE MTPEOOpa30BaHUs PAIIMOHATIBHBIX BBHIPAKEHUM, TPUMEHSIS 1I1-
pOKHUi HAOOP CIIOCOOOB M MPUEMOB;

* IPUMEHATh TOKJIECTBEHHbIE NMPE0oOpa30BaHus I PELICHUs 3aJa4 U3 Pa3Iu4HbIX pasje-
JIOB Kypca (Hampumep, A1 HAXO0XACHUS HanOOJbIIEero/HauMEHBIIET0 3HAUYCHUS BBIpaKe-
HHUS).

YpaBHeHus

YYeHHUK Hay4YUTCH:

* pemaTh OCHOBHBIE BU/Ibl PALlMOHAIBHBIX YPABHEHUI C OJTHOM ITEPEMEHHOM, CUCTEMBI JIBYX
YPaBHEHUH C IBYMsI [IEPEMEHHBIMU;

* [IOHMMATh YPAaBHEHHE KaK BAXHEHIIYI0O MaTEMaTUYECKYIO MOJIENb JUIsl ONMCAHUS U U3yde-
HUS pa3HOOOPA3HBIX PEAIbHBIX CUTYAllUH, pelIaTh TEKCTOBbIE 3ajaul aJireOpandyeckuM Me-
TOAOM;

* IPUMEHSATH TpaduuecKre NPeACTaBICHUS 11 UCCIEI0BaHUS YPAaBHEHUH, UCCIIEAOBAHUS U
pELIeHHs] CUCTEM YPAaBHEHHI C JBYMSI IEPEMEHHBIMH.

VY4eHUK MoIy4uT BO3MOKHOCTD:

* OBJIQJIETh CIIELMAIIBHBIMU NPUEMAaMH PEIICHUS] YPaBHEHUN U CUCTEM ypaBHEHMIl; yBEpEH-
HO MPUMEHATH anmnapar ypaBHEHWH ISl pelIeHUs] pa3HOOOpa3HbIX 3a7ad U3 MaTEeMaTUKH,
CMEXHBIX MIPEIMETOB, TPAKTUKH;

* IPUMEHSTH IparuecKue MpeACTaBICHMS ISl UCCIEI0BAHNS YPABHEHUI, CUCTEM ypaBHE-
HUH, coliepKallux OyKBEHHbIE KO3(PPUIMEHTHI.

HepaBencTBa

YUYeHuK Hay4YuTCA:

* [IOHUMATh U NPUMEHATh TEPMHUHOJIOTHUIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOILLEHUEM Hepa-
BEHCTBA, CBOMCTBA YMCJIOBBIX HEPABEHCTB;

* pemaTh JMHEWHbIE HEPABEHCTBA C OJHOW NEPEMEHHOM M MX CUCTEMBI; pelIaTh KBaapar-
HbIE HEPABEHCTBA C ONMOPON Ha rpapuuecKue MpeCTaBICHMS;

* IPUMEHSTH annapaT HEPaBEHCTB JUIsl pELICHUS 3a/1a4y U3 Pa3Iu4HbIX pa3/iesioB Kypca.
VY4eHUK MoIyduT BO3MOKHOCTh HAYYUThCS:

* pa3HOOOpa3HBIM MpUEMAM J10KA3aTEIbCTBA HEPABEHCTB; YBEPEHHO INMPUMEHSATH armapar
HEPaBEHCTB [JIsl peIleHUs pa3HOOOpa3HbIX MaTeMaTHYECKUX 3aJad W 3aJad U3 CMEXHBIX
MPEAMETOB, MPAKTUKH;

* IPUMEHSTHh IpapuUecKue MPeACTaBICHUS AJI1 UCCIEIOBAHUS HEPABEHCTB, CUCTEM Hepa-
BEHCTB, COJIEpKaluX OyKBeHHbIE KOIDPUITUEHTHI.

OcHoBHbIC IOHATHS. UHCT10BbIE PYHKUMH

YYeHHK Hay4YUTCH:

* IOHUMATh U UCIOJIb30BaTh (DYHKIIMOHAJIBHBIC MOHATHS U A3BIK (TEPMHUHBI, CHMBOJIMYECKHE
0003HaueHNUs);

* CTPOUTH TpaUKHU FJIEMEHTAPHBIX (PYHKIIHI; UCCIIEIOBATh CBOWCTBA YUCIIOBBIX (PYHKIMN
Ha OCHOBE M3y4Y€HUS MOBEIEHUS UX I'paUKOB;



* IOHUMATh (PYHKITUIO KaK BAXHEHIITYI0 MAaTEMaTUYECKYI0 MOJIETh ISl OTMMCAHMS TIPOIIeC-
COB W SIBJICHHM OKPYXKAIOIIETO MUPA, TPUMEHATh (DYHKIIMOHATBHBIN S3BIK JJII OMTUCAHUS U
UCCJIeIOBAHUS 3aBUCUMOCTEN MeX Iy (PU3MUECKUMHU BETMYMHAMMU.

VYYeHUK NOIYyYUT BO3MOKHOCTh HAYUYHUTHCS:

* IPOBOJIUTH MCCIIEIOBAHNUS, CBSI3aHHbBIC C U3YYEHUEM CBOMCTB (DYHKIIMIA, B TOM YHCIE C UC-
MOJIb30BAaHUEM KOMIIbIOTEPA; HA OCHOBE I'pa(MKOB M3YyUYEHHBIX (YHKIUNA CTPOUTH OoJiee
CJIOXHBIE rpaduKu (KyCOUHO-3a/IaHHbIE, C «BBIKOJIOTHIMUY» TOYKAMHU U T. I1.);

* HCTOJb30BaTh (DYHKIIMOHAJIbHBIE MPECTABICHUS U CBOMCTBA (PYHKIMHN JJIsl pellleHus Ma-
TEMaTUYECKHX 3a/a4 U3 Pa3JIMYHbIX pa3leiioB Kypca.

YucaoBble MOCJI€10BATEILHOCTH

Y4YeHHK Hay4YUTCH:

* [IOHUMATh U UCIIOIH30BAThH S3BIK MOCICIOBATEIHPHOCTECH (TEPMHUHBI, CHMBOJIUYECKHAE 000-
3HA4YEHUs);

* MPUMEHSTH (DOPMYJIBI, CBA3aHHBIC C apU(PMETUIECKON U TEOMETPUIECKON TTPOrpeccueH, u
amnmnapar, cOpMHUPOBAHHBIN NIPU U3YUYEHUM APYTUX Pa3JeioB Kypca, K PEIICHUIO 3a/1ad, B
TOM YHCJIE C KOHTEKCTOM U3 PEAJIbHOM KU3HU.

YUYeHUK NOJIy4YUT BO3MOKHOCTb HAYUYUTHCS:

* pemiaTh KOMOMHUPOBAHHBIC 33/1a4U C IPUMEHEHUEM (HOPMYJI N-ro YjaeHa U CYMMBbI IEPBBIX
N YJICHOB apU(PMETUUECKON U IeOMETPUUECKON MPOTPECCUH, IPUMEHSISI P ATOM armapar
YPaBHEHUW U HEPABEHCTB;

* [IOHUMATh APUPMETHUECKYIO U TEOMETPUUECKYIO MPOTPECCUI0 KaK (PYHKIIMU HATypaJIbHO-
ro apryMeHTa; CBSI3bIBATh apUPMETUUECKYIO0 TTPOTPECCUI0 C IMHEHUHBIM POCTOM, T€OMETPH-
YECKYI0 — C 3KCITIOHEHIIMAIBHBIM POCTOM.

OnucarejbHas CTATUCTHKA

VYyeHUK Hay4duTCs MCMHOJIb30BaTh MPOCTEUIIINE CIIOCOOBI MPEACTABICHUS U aHalli3a CTaTH-
CTUYECKHUX JTAHHBIX.

Y4yeHUK MOJIyYUT BO3MOXKHOCTh MPUOOPECTH MEPBOHAYAIIBHBIA OMBIT OpraHu3auu cobopa
JAHHBIX TIPU MPOBEICHUM OIMpoca OOIIECTBEHHOTO MHEHUS, OCYIIECTBIATh UX aHAJIM3,
MIPEICTABIATH PE3YJIbTAThl ONIPOCA B BUJIC TAOJHIIBI, THATPAMMBI.

Cuyuaiinbie cCOOBITHSI M BEPOATHOCTD

Y4eHuK HAydyuTCSd HAXOJIUTh OTHOCHUTENIBHYIO YaCTOTY U BEPOSITHOCTH CIIy4ailHOTO COOBI-
THUSL.

VY4eHuK MOJIy9uT BO3MOXKHOCTH NMPUOOPECTH OIBIT MPOBEIACHUS CIYYaHBIX dKCIIEPUMEH-
TOB, B TOM YHUCJI€ C ITOMOIIBK KOMIIBIOTEPHOTO MOJAEIMPOBAHUS, MHTEPIPETALNU UX pe-
3yJIbTaTOB.

KomoOunaropuka

YyeHUK Hay4yuTcs peliaTh KOMOMHATOPHBIC 3aJa4yd Ha HAXOXKJICHHUE YUCa 00BEKTOB WU
KOMOMHAIUH.

YUYeHUK MOIYyYUT BO3MOKHOCTh HAYUUTHCS HEKOTOPBHIM CHELHUAIBHBIM MPUEMAM PELICHUS
KOMOMHATOPHBIX 3a]1a4.

Harasignas reomerpus

YYeHHK Hay4YUTCH:

* pacIio3HaBaTh HAa YEPTE)KAX, PUCYHKAX, MOJICIISIX U B OKPYKAIOIIEM MUPE IJIOCKHUE U ITPO-
CTPAHCTBEHHBIC TEOMETPUUECKHE PUTYPHI;

* pacro3HaBaTh Pa3BEPTKU KyOa, MPSIMOYTOIHHOTO Tapayljiesienunena, MpaBuibHON mHpa-
MU/IbI, HUIUHIpPA U KOHYCa;

* CTPOUTH Pa3BEPTKU KyOa M MPSIMOYTOIHLHOTO NapalJIe/ICIUIEIa;



* OIPEIENSATh MO JUHEHHBIM pa3MepaM pa3BEPTKU (UTYpHI JTMHEHHBIE pa3Mephl caMoil (u-
T'ypbl U HA000POT;

* BBIYUCIIATH O0BEM MPSMOYTOJILHOTO Mapajieienunesa.

VYYeHHK NOIyYUT BO3MOKHOCTB:

* HAYYUTHCS BBIYUCIATH 00BbEMBI MPOCTPAHCTBEHHBIX M€OMETPUUYECKUX (DUTYp, COCTaBIICH-
HBIX U3 IPSAMOYTOJIBHBIX NapaJICIICIUIICIOB;

* YIIIyOUTh U pa3BUTh MPEACTABICHUS O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpaX;

* HAYYUTHCS IPUMEHSTh IOHATHE PA3BEPTKU JI BHINOJHEHUS IPAKTUYECKUX PACUETOB.
I'eomeTpuyeckue purypol

YYeHHK Hay4YUTCH:

* [I0JIb30BATHCS A3BIKOM T€OMETPHUHM JUIsl ONMCAHUS MPEIMETOB OKPY’KAIOIIET0 MHUpA M HUX
B3aUMHOT'0 PACMOJIOKEHHUS;

* pacro3HaBaTh M M300pa)kaTh Ha 4YepTeXkaxX U PUCYHKAaX reoMeTpudeckue (Urypsl U ux
KOH(UTYypaIuu;

* HAXOJWUTb 3HAYEHUS JIIMH JIMHENHBIX 3JIEMEHTOB (DUTyp U X OTHOIICHHUS, TPAAYCHYIO Me-
py yrioB ot 0° no 180°, mpumeHsis onpeieNeHus, CBONCTBA U MPU3HAKU (PUTYP U UX dJIe-
MEHTOB, OTHOLIEHUS (GUryp (paBEHCTBO, MOA0OHE, CHUMMETPHUH, MMOBOPOT, MapaslieIbHBIN
MepeHoc);

* OIIEPUPOBATH C HAYAJIBHBIMU IOHATUSMHM TPUTOHOMETPUHU U BBINIOJIHATH AJIEMEHTAPHBIE
orepanuu HaJ GyHKIUSIMH YIJIOB;

* pemiaTh 3a7auu Ha JI0Ka3aTelbCTBO, ONMUPAsCh HA U3yUYEHHbIE CBOWCTBA (PUTYp M OTHOIIIE-
HUN MEXAY HUMH U IPUMEHSS U3yYEHHBIE METO/IbI I0Ka3aTEIbCTB;

* peuiaTh HECJIOXKHbBIE 337]a4l HA MOCTPOCHHE, TPUMEHSSI OCHOBHBIE AJITOPUTMBI MOCTPOE-
HUS C TOMOILBIO LIUPKYJIS U JIMHEWKU;

* pemaTh NpocTEeHINe IAHUMETPUYECKUE 3a/1a4d B TPOCTPAHCTBE.

VYYeHUK Moay4yuT BO3MOKHOCTD:

* OBJIQJIETh METOJAMH PEIICHUS 3a]]a4 Ha BBIYMCIICHUS U JOKA3aTeIbCTBA: METOJIOM OT IPO-
TUBHOI'0, METOJIOM MOAO0OMSA, METOJOM Iepedopa BApUAHTOB U METOJIOM I€OMETPUUYECKHUX
MECT TOYEK;

* IPUOOPECTH OMBIT MPUMEHEHUS! aIreOpanvyeckoro M TPUTOHOMETPUUECKOrO armapara u
UJEeN IBUKEHUS NIPU PELIEHUU T€OMETPUYECKUX 3a/a4;

* OBJIAJIETh TPAAUIMOHHON CXEMOM pEIIEHUs 3aa4 Ha MOCTPOCHHUE C IIOMOIIBIO LIUPKYJIIS U
JIMHENKH: aHAJIN3, IOCTPOCHUE, JOKA3aTEIbCTBO U UCCIIEI0BAHNUE;

* HAYYUTHCS peliaTh 33/1a4d Ha MIOCTPOCHUE METOJIOM F'€OMETPUUYECKOTO MECTA TOYEK U Me-
TOJOM MOJ00HS;

* MPUOOPECTU OMBIT UCCIEAOBAHUS CBOWCTB IUIAHUMETPUUECKUX (UTYP C MOMOLIBIO KOM-
MBIOTEPHBIX MPOTPaMM;

* MPUOOPECTH OMBIT BBHIMOJIHEHUS] IPOEKTOB MO TeMaM «I'eoMmeTrpuyeckue rnpeoOpa3oBaHUs
Ha TI0CcKoCcTHY, «IlocTpoeHne oTpe3koB 1o popmyer.

N3mepeHue reoMeTpruyeCKUX BeJTMIHH

YUYeHUK Hay4YuTCs:

* HCMOJB30BATh CBOMCTBA M3MEPEHHUs JUIMH, IUIOLIAAECH W YIVIOB MPU PEUICHUM 3a1ad Ha
HaXOXKJEHUE JUIMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI JYyTW OKPYXKHOCTH, T'PagyCHON
MEpBI yIJIa;

* BBIYUCJIIATH IUIOIIAIA TPEYTOIbHUKOB, NPSIMOYTOJIbHUKOB, apajyIeIOrPaMMOB, TPaIeLH,
KpPYTOB U CEKTOPOB;

* BBIYUCIIATH JJIMHY OKPYXHOCTH, JUIMHY JYyTH OKPY’KHOCTH;



* BBIYHCIIATH JIJIMHBI TUHEHHBIX JIEMEHTOB (PUTyp U MX YIJIbI, UCIIONB3YS (POPMYJIBI ITTHUHBI
OKPY>KHOCTH | JUIMHBI IyTU OKPYKHOCTHU, (GOPMYJIBI II0IaAen puryp;

* pemiaTh 3a7a4d Ha JI0Ka3aTeIbCTBO C HCIIOJIb30BAHUEM (POPMYN IJIMHBI OKPYKHOCTH U
JUIMHBI TyTU OKPY>KHOCTH, (popMyI miomazaeit puryp;

* pemaTh MPAKTUYECKUE 3aJa4yH, CBS3AHHBIC C HAXO0XJACHHEM TI€OMETPUYECKUX BEINYUH
(ucnonb3ys NpU HEOOXOAUMOCTH CIIPABOUYHUKU U TEXHUUYECKUE CPEICTBA).

VY4eHUK OIYyYUT BO3MOKHOCTb HAyUUThCS:

* BBIYUCIIATh IJIOAAN (UTYpP, COCTaBIECHHBIX M3 JBYX WU 00jee MpsIMOYTOJIbHUKOB, Ia-
pajuIeIoOrpaMMOB, TPEYTOJIbHUKOB, KpyTda U CEKTOpa;

* BBIYMCJISITH IJIOIIAAA MHOTOYTOJIbHUKOB, HCIIOJIb3Ysl OTHOLICHUS! PABHOBEJIMKOCTH U PAB-
HOCOCTABJICHHOCTH,;

* IPUMEHSATH aNreOpanyecKuil 1 TPUTOHOMETPUYECKUH almapaT U UJIeU JIBHKEHUS NP pe-
LICHNH 33724 Ha BBIYKMCIIEHUE TUIOIIAE MHOTOYT OJIbHUKOB.

Koopaunarsl

YYeHHUK Hay4YUTCH:

* BBIYMCIIATH JUIMHY OTPE3Ka M0 KOOPAMHATAM €r0 KOHLIOB; BBIYMCIIATH KOOPAUHATHI cepe-
JMHBI OTPE3Ka,

* UCII0JIb30BAaTh KOOPAUHATHBIA METOJ JUIsl U3YYEHHUs CBOMCTB MPSAMBIX U OKPYKHOCTEH.
YYeHHUK NIOJIyYUT BO3MOKHOCTD:

* OBJIAJIETh KOOPAMHATHBIM METOJOM PEILICHHU 3a/1a4 Ha BEIYMCIICHUS U I0KA3aTEIbCTBA;

* IPUOOPECTU ONBIT UCTIONb30BAHMSI KOMIIBIOTEPHBIX MPOTpaMM Ui aHAJIW3a YaCTHBIX CIy-
4aeB B3aMMHOT'O PACIOJIOKEHHS OKPYKHOCTEU U MPSAMBIX;

* IPUOOPECTU ONBIT BHIMOIHEHUS IPOEKTOB Ha TeMy «lIpuMeHeHne KoopIMHaTHOTO METoAA
IIPY PEIICHUU 3a/1a4 HA BBIYNCIICHUS U TI0KA3aTEIbCTBAY.

BexTopbi

YYeHHUK Hay4YUTCH:

* OIIEpUPOBATH C BEKTOPAMU: HAXOAUTh CYMMY M Pa3HOCTH JIBYX BEKTOPOB, 3aJaHHBIX I'€O-
METPUYECKH, HAXOIUTh BEKTOP, PABHBIN ITPOU3BEACHUIO 3aJJaHHOTO BEKTOPA Ha YHCIIO;

* HAXOJUTH ISl BEKTOPOB, 3aJlaHHBIX KOOPAUHATAMU: UIMHY BEKTOPA, KOOPAUHATHI CYMMBI
U Pa3HOCTH JABYX M Ooyiee BEKTOPOB, KOOPAMHATHI MPOU3BEICHUS BEKTOpA Ha YKCIIO, MPH-
MEHsIsl NPU HEOOXOJUMOCTH COYETATENbHbIN, MePEMECTUTENbHBIN U paclpeaeauTeNbHbIHI
3aKOHBI;

* BBIYUCIIATH CKAJIAPHOE IIPOU3BEACHUE BEKTOPOB, HAXOAUTD YIOJI MEXIY BEKTOpPAMH, yCTa-
HABJIMBATH NEPIEHIUKYIISIPHOCTD IIPSMBIX.

VYYeHHK NOIYyYUT BO3MOKHOCTB:

* OBJIAJIETh BEKTOPHBIM METOJIOM ISl PELICHMS 33/1a4 HA BBIYMCIIEHUS U 10KA3aTENIbCTBA;

* PUOOPECTU OMBIT BBHIOJIHEHHS IPOEKTOB HA TEMY «IIPUMEHEHHE BEKTOPHOTO METOJ1a IIPU
pELICHNH 3a7a4 Ha BBIYMCIICHUS U JJOKA3aTEIbCTBAY.

Conep:kanue yde0Horo npeamera MaremaTuka

MaremaTuka. Aareopa. 'eomerpus

e Harypaabuble uncia. Hatypanpasiii psia. Jlecstuunas cuctema cuncieHus. Apudme-
TUYECKUE JIEHCTBUS C HATypalbHBIMU urciiaMu. CBOMCTBA apu(PMETHICCKUX JICHCTBHM.
Crenenb ¢ HaTypaJlbHBIM TOKa3aTEJIEM.

HuciioBbie BBIPAXKECHUS, 3HAUCHUE YHUCIIOBOTO BbIpaxeHus. [1opanok 1eCTBUM B YUCIIO-
BBIX BBIPQXEHUSX, MCIOJIb30BaHUE CKOOOK. PellleHre TEeKCTOBBIX 3aja4 apudpmeruye-
CKUMH CTIOCOOAMH.



Jenurenu u kpatHble. CBOMCTBA U MPU3HAKHU AEIUMOCTH. [IpocThie 1 cocTaBHbIE YHUCIIA.
Pa3noxenue HaTypaJIbHOTO YKCIIa HA IPOCTHIE MHOXKUTENU. J[eJIeHne C OCTaTKOM.
Jpoou. O6pikHOBEeHHBIE ApoOu. OCHOBHOE CBOMCTBO JapoOu. CpaBHEHHE OOBIKHOBEH-
HBIX Jpo0Oeil. Apudmernyeckue ACUCTBUS ¢ OOBIKHOBEHHBIMU JApo0simu. Haxoknenue
YacTH OT LIEJOTO0 U IEJNOr0 MO €ro YacTH.

Hecsatuunbie npodu. CpaBHEHHE ACCATHUYHBIX ApoOeil. Apudmerndeckue IEHCTBUA C
necaTHUHbIME ApoOsimu. llpencrtaBnenue necATUYHON OpoOH B BUAE OOBIKHOBEHHOMU
IpoOr M OOBIKHOBEHHOM B BUJIE ACCATUIHOM.

[IpoLeHTBI; HAXOXKAEHUE MPOLEHTOB OT BEJIMYHMHBI U BEJIMYUHBI 110 €€ mnporeHTam. Ot-
HOUICHUE; BBIPAKEHUE OTHOILIEHUS B ITpoLeHTax. [[ponopuus; 0CHOBHOE CBOMCTBO NPO-
MTOPLIUH.

Pemenne TekCcTOBBIX 3a/1a4 apu(PMETHIECCKAMH CIIOCOOAMH.

PaumonanbHble 4yuciaa. [lonoxuTenbHble M OTPULIATENBHBIE YWCIA, MOAYJb YHUCIA.
MHOX€eCTBO LENbIX Yuced. MHOXKECTBO PAallMOHAJIBHBIX YHUCEN; PALMOHAIBHOE YHUCIIO
Kak OTHOILICHWEe M/N, rue m — 1enoe 4uciio, a N — HaTypaibHOoe. CpaBHEHHE PaIUo-
HaJIbHBIX YHCeNl. ApudMeTUYECKUE JEUCTBUS C pallMOHAIbHBIMH uyuciaamMu. CBOHCTBA
apumernyeckux aeicTBuil. CTENeHb ¢ eNIbIM 0Ka3aTeIeM.

JelcTBuTebHbIC Yncia. KBagpaTHbIi KOpeHb u3 uncia. KopeHs TpeThel CTENeHH.
[TonsiTue 06 UppanMoHaTIbHOM uuncie. UppaloHanbHOCTh YMCIa U HECOU3MEPUMOCTD
CTOpPOHBI U AUArOHaIM KBajpaTa. JlecaTnunble NpuOIKeHUs] UppaluOHAIbHBIX YHACE].
MHOXeCTBO JEMUCTBUTENBHBIX YUCEN; MPEICTABICHUE NEUCTBUTEIBHBIX YHCENl OECKO-
HEYHBIMU JIECATUYHBIMU Ipo0OsiMu. CpaBHEHUE ACHUCTBUTEIBHBIX YHCEIL.

Koopnunatnas npsimasi. M3o0paxeHue yucesn ToukaMu KOOpAUHATHOU mpsiMoit. Yucio-
BbI€ IIPOMEKYTKH.

N3mepenns, npudankenns, oneHkH. Pa3mepbl 00BEKTOB OKpyXkarouiero mupa (Ot
AJIIEMEHTAPHBIX YacTHUI 10 BceneHHoil), AMUTeNbHOCTh MPOLIECCOB B OKPY’KAIOIIEM MHU-
pe. Bolnenenne MHOXKHUTEIS — CTENEHU JECATH B 3aIIMCH YHUCIIA.

[TpubnnxéHHOE 3HAYCHHE BEIMYHMHBI, TOYHOCTh NpUOIkeHus. OKpyrieHue HaTypalib-
HBIX YUCEJN U JECATUUHBIX ApoOeil. [Ipukuaka 1 oleHKa pe3yabTaTOB BEIYMCICHUN.
AJireOpanyeckue BbIpazkeHHsl. ByKBeHHbIE BbIPaXXEHHS (BBIPAXKEHUSI C MEPEMEHHBI-
Mu). YuciaoBoe 3HaueHHEe OYKBEHHOI'O BbIpaxKeHMs. JlomycTHMble 3Ha4Y€HUsl MepeMeH-
HbeiX. [lojcTaHoBka BbIpakeHUl BMecTO TepeMeHHBbIX. [IpeoOpazoBanne OyKBEHHBIX
BBIPOKEHUI HAa OCHOBE CBOWCTB apu(METUUYECKHUX JeWCTBHM. PaBEeHCTBO OYKBEHHBIX
BBIpaKEHUU. TOXIECTBO.

CreneHp ¢ HaTypaJbHBIM IOKa3arenaeM MU €€ cBorcTBa. OAHOWIEHBI 1 MHOTOWICHBI.
Crenenp MHOrowieHa. CioXKeHue, BbIYMTAHHE, YMHOKEHUE MHOTOWICHOB. DOpMyIibl
COKpAlIEHHOIO YMHOXEHHUS: KBaJApaT CyMMbI U KBaJpaT pazHocTtu. Popmyiia pa3HOCTH
kBaaparoB. [IpeoOpazoBaHue I11€70r0 BBIPAXKEHUST B MHOTOWIEH. Pa3nokeHne MHOro-
YJIEHOB Ha MHOXUTEJIU. MHOrOWIeHbl ¢ OJHOW mepeMeHHOW. KopeHb MHOrouseHa.
KBagpaTHbIil TpEXUIIEH; Pa3IOKEHUE KBAAPATHOTO TPEXUIICHA HA MHOKHUTEIIH.
Anre6pandeckast ApoOb. OCHOBHOE CBOMCTBO ayireOpamdeckoi poou. CroxeHue, BbI-
YUTaHUE, YMHOXXEHHE, JeJeHne anreopanyeckux Apoodeil. CTeneHp ¢ 1esbIM oKa3aTe-
JIEM U €€ CBOMCTBA.

PannonanpHbIe BRIpaXXEHHS U X TTpeoOpa3zoBanus. Jloka3aTeasCTBO TOXKIECTB.
KBaapatueie kopHu. CBoiicTBa apupMEeTUUECKUX KBAIPATHBIX KOPHEH U MX MPUMEHE-
HUE K TPe0oOpPa30BAHUIO YHCIIOBBIX BHIPAKCHHUHN M BHIYUCIICHUSIM.

YpaBHeHnus. YpaBHeHue ¢ ogHoU nepeMeHHoM. Kopenb ypaBHeHus. CBoiicTBa 4ncio-
BBIX PABEHCTB. PABHOCWIIBHOCTh YPaBHEHUM.



Jluneitnoe ypaBHenue. KBagpatHoe ypaBHeHue: Gopmyiia KOpHEHl KBaJpaTHOTO ypaB-
HeHus. Teopema Buera. Pemenue ypaBHeHHH, CBOOAIIMXCS K JMHEHWHBIM WM KBaJpar-
HbIM. [IpuMephl pelieHus: ypaBHEHUM TpeThel 1 4eTBEPTOM cTeneHei. Pemenue apoo-
HO-PAIIMOHAIBHBIX YPAaBHEHUIA.

VYpaBHeHue ¢ AByMs NEpeEMEHHbIMH. JIMHEWHOE ypaBHEHHE C ABYMs IEPEMEHHBIMU,
MIPUMEPHI PELICHNS YPABHEHUN B IIEJIBIX YUCAX.

CucremMa ypaBHEHUN C IBYMs IEPEMEHHBIMU. PaBHOCHIBHOCTH cUCTEM. CHUCTEMBI ABYX
JIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU; PEUICHUE TOJICTAHOBKOW U CIIOKEHHEM.
[IpuMepsbI pelIeHus] CUCTEM HETMHENHBIX YPABHEHUH C IBYMS IEPEMEHHBIMMU.

PeliieHre TEKCTOBBIX 3aJ1au anreOpandeckuM CrocoOoM.

JlekapToBbI KOOpJAWHATHI HA IUIOCKOCTH. [ 'paduueckas WHTEpHpeTalysl YpaBHEHUS C
JIBYMS TIepeMeHHBIMU. [ 'paduk TMHEHHOTO ypaBHEHUS C ABYMS NIEPEMEHHBIMH, YTIIOBON
KO3 GUITUEHT MPSAMOIL; YCIOBHE MapauIeNbHOCTH MpsMbIX. ['paduku mpocteimmx He-
JUHEHHBIX YpaBHEeHMIA: TTapaboia, runep0ora, oKpyHOCTh. | paduaeckas uHTEpIIpeTa-
[IASI CUCTEM YPABHEHUU C JIByMS IEPEMEHHBIMU.

HepasencrBa. HncioBeie HEpaBEHCTBA U X CBOMCTBA.

HepaBeHCTBO ¢ 0/1HOM niepeMeHHOM. PaBHOCUIIBHOCTH HEpAaBEHCTB. JIMHEHbBIE HEPABEH-
CTBa C OJIHOW mepemeHHON. KBagpaTHbie HepaBeHCTBA. CHUCTEMBbI HEPABEHCTB C OJHOM
IIEPEMEHHOM.

@®ynkuuu. [Ipumepsl 3aBUCUMOCTEN; MpsiMas MPONOPLHUOHAIBHOCTE; oOpaTHas Mpo-
MOPIIMOHATBHOCTh. 3aJlaHue 3aBUCUMOCTEH (QopMysiaMH; BBIYUCICHUS 1O (opMyiam.
3aBUCUMOCTH MEXAy BeauunHamu. [Ipumepsl rpadukoB 3aBHCUMOCTEH, OTpa)karolux
peanbHbIE ITPOLIECCHI.

Yucaosble pynkuun. [lonstue GyHkimu, 0061acTb NpUMEHEHHUs] U 00JaCTh 3HAYEHUS
dbynkuuu. CriocoObl 3aganust pyHkiuu. ['paduk pyakuun. CoiicTBa PyHKIIMH, UX OT-
pakeHue Ha rpaduke. OyHKIMH, OMHUCHIBAIOIIUE MPSIMYIO U OOpaTHYIO MPOMOPIUO-
HaJbHBIE 3aBHCHUMOCTU, UX rpaduku M cBoMcTBa. JIluHelHas ¢yHkiusa, e€ rpaduk u
cBoiictBa. KBangparnunas ¢yHkuus, e€ rpaguk u cBoiictBa. CTeneHHble (YHKLIHUU C
HaTypaJbHBIMU MOKa3aTensiMu 2 U 3, ux rpapuku u cBoiicta. ['paduku pyHkumii
YucsoBbie NMOCJIeI0BATEIbHOCTH. [[oHATHE YNCIOBOM MOCIIEIOBATENIBHOCTH. 3aJaHNE
MOCJIEA0BATEILHOCTH PEKYPPEHTHOM (hopmysiol u hopMyIion N-ro yjeHa.
Apudmernueckas u reomeTpuueckas nporpeccuu. Gopmyinel N-ro wiena apupmernye-
CKOM M T€OMETPUYECKOM MPOTrpeccuii, CyMMBbI TIEPBbIX n-ujeHOB. 300pakeHre YWiIeHOB
apu(PpMETHIECKON ¥ TEeOMETPUUECKOM MPOTPECCUi TOUKaMU KOOPJIUHATHOM TUIOCKOCTH.
JIuHEeWHbIN U SKCIOHEHIUATIBHBIA POCT. CI0KHBIE MPOLEHTHI.

OnucarenbHasi craTucTuka. [Ipencrapnenue TaHHbIX B BUAE TaOJIUIl, TUarpaMm, Tpa-
¢ukoB. CinyvaitHas ©”3BMEHUMBOCTh. CTaTUCTUYECKHE XapaKTEPUCTUKUA HAOOpa JaHHBIX:
cpenHee apupMeThyeckoe, MeAraHa, HauOoJblllee U HaMMEHbIIee 3HAUYEHHUS, pa3Max.
[IpencraBienuie 0 BEIOOPOUYHOM UCCIIEI0BAHUU.

Cay4aiinble COObITHSI M BEpPOSTHOCTb. [[oHATHE O CiaydallHOM ONBITE U CIYyYalHOM
coObITiH. YacToTa ciydaitHOTO coObITHS. CTAaTUCTUYECKUHN MOAXO K TMOHSITHIO BEPOST-
HOCTH. BeposTHOCTH MPOTUBOMOJIOKHBIX COOBITHI. J|OCTOBEpHBIE U HEBO3MOXKHBIE CO-
ObITHsI. PaBHOBO3MOXXHOCTB cOOBITHH. Kitaccudueckoe onpeeneHne BepOSTHOCTH.
KomOunaTopuka. Perenne koMOMHATOPHBIX 3a7a4 niepedbopom BapuanTtoB. KomoOuHa-
TOpHOE NpaBuiIo yMHOeHus. [lepectanoBku 1 pakTopual.

Harnsanas reomerpusi. Harnsansle npencrabienus o (urypax Ha IUIOCKOCTH: Mpsi-
Masi, OTPE30K, JIy4, YroJ, JIOMAaHas, MHOTOYTOJbHUK, OKPYKHOCTb, Kpyr. UeTbIpéx-
YTOJIbHUK, MPAMOYTOJbHHK, KBaApaT. TpeyrojbHUK, BUIBI TPEYroJabHUKOB. [IpaBuiib-



HbIE MHOTI'OYI'OJIbHUKH. B3auMHOE pacIionoXeHHe ABYX NPSMBIX, JBYX OKPYKHOCTEM,
npsIMON U OKpY>KHOCTH. V300pakeHne reoMeTpuieckux GUryp u ux KOHQUrypauui.
JnuHa otpeska, joMaHou. Ilepumerp MHOroyronpHuka. EOWHHLBI U3MEPEHUS JIMHBI.
W3mepeHne JuHbI OTpe3Ka, TOCTPOCHUE OTPE3KA 3aJaHHOW JJTUHBI.

Buasl yrmoB. I'pamycHas mepa yria. M3mepeHune M MOCTPOEHHE YIJIOB C MOMOUIBIO
TpaHcropTupa. buccekrpuca yria.

[TonsiTue momaau GUrypsl; eMMHULIBI U3MepeHus Tuiomaan. [hnomans npsIMOyroibHU-
Ka, kBajapata. [IpubmmkénHoe n3aMepenue miomniaau ¢Guryp Ha kieryato 6ymare. Pa-
HOBeJMKUe (GUrypsl. Pazpezanue u coctaBieHUE T€OMETPUIECKUX PUTYD.

Harnsinable mpeacTaBieHHs] O MPOCTPAHCTBEHHBIX (Urypax: KyO, MapajulesienuIe],
npusMma, nupamuia, map, chepa, Konyc, nunuHap. M3obpaxeHne mpocTpaHCTBEHHBIX
¢uryp. [Ipumepsr ceuennit. Muororpanauku. [IpaBunbHbie MHOTOTpaHHUKH. [Ipumepbl
Pa3BEPTOK MHOTI'OTPAHHUKOB, LWIMHAPA U KOHyca. M3roTtoBieHne Moaenerd npoCTpaH-
CTBEHHBIX QUTYD.

[Tonarue 00bEMa; enMHUIBI 00BEMA. OOBEM MPSIMOYTOJILHOTO Tapasuiesienuneaa, Kyoa.
[Tonsitue o paBencrBe guryp. LlenTpanpHas, oceBas U 3epKanbHas cuMMeTpuH. M300-
pakeHHe CUMMETPUYHBIX QUTYP.

I'eomerpuueckue ¢urypsl. [Ipsmeie u yrnsl. Touka, mpsiMas, OCKOCTh. OTpe30K,
ayd. Yrois. Buael yriios. BeprukanbsHele 1 cMeEXHBIE YIUIbl. buccekrpuca yria.
[TapannensHble U nepecekaromumecs npsamMelie. [lepnenaukynsapasie npsmelie. Teopemsl 0
MapaJuIeIBHOCTH U NEPHEHAUKYISAPHOCTH MNpPsAMBIX. llepneHauKynsap v HakjIOHHAsA K
npsamoil. CepeIMHHBIN NEPIEHIUKYIISIP K OTPE3KY.

['eomerpuueckoe Mecto Touek. CBOICTBA OMCCEKTPUCHI yIila U CEPEIMHHOIO MEpIIEH-
JIUKYJISIpa K OTPE3KY.

TpeyronsHuk. Beicota, Mmeauana, OuccekTpuca, CpeaHssl JUHUS TpeyrojbHuka. PaBHo-
OellpeHHbIE 1 PABHOCTOPOHHUE TPEYTOJIbHUKH; CBOMCTBA U IPU3HAKU PABHOOEIPEHHOIO
TpeyroyibHMKa. [Ipu3Haku paBeHCTBa TpeyroJbHUKOB. HepaBeHcTBO TpeyronbHuka. Co-
OTHOULIEHUSI MEXIYy CTOPOHAMU W yIiiamMHu TpeyrojpHuka. CymMma yrioB TpEyroJbHHUKA.
Buemnue yriel Tpeyronbauka. Teopema daneca. [logobue tpeyronbuukoB. [IpusHaku
nonobus tpeyroiabHUKoB. Teopema Iludaropa. Cunyc, KOCUHYC, TAaHT€HC, KOTAHIEHC
OCTpPOr0 yrila mPsIMOYTOJBHOIO TpeyroiabHuka u yrioB oT 0° mo 180°, mpuBeneHune K
ocTpoMy yriy. PemeHne npsiMOyrojpHbIX TPEYroJbHUKOB. OCHOBHOE TPUTOHOMETPH-
YECKOE TOXKAECTBO. POPMYIJIBI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC O/~
HOTO M TOTO K€ yria. PenmeHnne TpeyroJpHUKOB: TEOpeEMa KOCHHYCOB U TEOPEMA CUHY-
COB. 3aMeYaTeIbHbIE TOUKU TPEYTOJIbHUKA.

UYereipéxyronpauk. [lapamienorpamMm, ero cBoiicTBa W mOpu3Haku. [IpsAMOyrosibHUK,
KBaJpat, poMO, MX CBOMCTBA U MPU3HAKU. Tpanenus, CpeIHssl JIMHUS Tpaneyuu.
MHoroyronbHuk. Bpimykibsle MHOroyroibHuKH. CymMma yIJIOB BBIITYKJIOTO MHOTO-
yroibHuKa. [IpaBuiabHbIE MHOTOYTOJIBHUKH.

OxpyxHocTb U Kpyr. Jlyra, xopaa. Cekrop, cerMeHT. L{eHTpanbHbIil yroi, BIUCAHHBIMI
yTOJI; BEJIMYMHA BIIMCAHHOIO yIuia. B3anMHOE pacnosioKeHHE NMPSMOM M OKPYKHOCTH,
IBYX OKpyxHocTer. KacarenbHas U ceKylas K OKpy>KHOCTH, UX CBOMCTBA. BricanHsle
Y ONMCAHHbIE MHOTOYIOJbHUKU. OKpYKHOCTh, BIMCaHHAsl B TPEYTOJbHUK, U OKPYX-
HOCTb, ONKCAHHasl OKOJIO TPEYroJIbHUKA. BIMcaHHbIE W ONMCAaHHBIE OKPYKHOCTH IIpa-
BWJIBHOT'O MHOTOYTOJIbHHKA.

['eomerpuyeckue npeodpazoBanusi. [lonstue o paseHctBe ¢uryp. Ilonarue o nBuxe-
HUHW: OCEBAs U LICHTPAJIbHAS CHMMETPUH, MTApaJIJIEIbHbIN MEPEHOC, MOBOPOT. [loHATHE 0
noao0uu Guryp ¥ roMOTETHH.



Pemenne 3amay Ha BBIYMCIIEHHME, JOKA3aTEIbCTBO M IOCTPOCHUE C HCIMOJIb30BAHHEM
CBOMCTB U3YYEHHBIX (HUTYD.

HN3mepenne reoMeTpu4yecKux BeJuduH. JMHa oTpe3ka. PaccTosHHME OT TOYKHM [0
npsMoi. PaccTostHue Mex 1y napajuiebHbIMU NPSMbIMU. [IlepuMeTp MHOTOyroJibHUKA.
JInuHa OKpy>KHOCTH, YHCIIO T, IJIMHA TyTH OKPYKHOCTH.

['panycHas Mepa yria, COOTBETCTBUE MEK]y BEIMYMHON LIEHTPAIIBHOTO YIJIa U JJIMHOM
JIyTU OKPYKHOCTH.

[Tonsitue tuomanu miuockux ¢uryp. PaBHOCOcTaBneHHbBIE W PaBHOBETUKHE (DUTYPBHI.
[Inomans npsMoyroapHuka. [lnomany mapannenorpaMma, TpeyroJbHUKA U TPAIlCLUH.
[Tnomane MHOroyrojgeHuka. [lnomane kpyra u miomaas cekropa. COOTHOIIEHHE MEXK-
Ty TUTOIAISIMU TTOI00HBIX (pUryp.

Pemienne 3amad4 Ha BBIUMCIEHUME M JOKA3aTEIbCTBO C HMCIIOIb30BAHUEM H3YYEHHBIX
dbopmy.

Koopaunarel. YpaBHenue npsmoin. Koopaumnatel cepeaunbl otpeska. @opmyna pac-
CTOSIHUSL MEXKY IByMSI TOUKaMHU IUIOCKOCTH. Y PABHEHUE OKPYKHOCTH.

BekTopsl. liinna (Mmoaynb) BekTopa. PaBeHCcTBO BekTOpoB. KosmmHeapHbIle BEKTOPHI.
Koopaunatel BekTOpa. YMHOXKEHHE BEKTOpA HA YMCIIO, CYMMa BEKTOPOB, Pa3JI0KEHUE
BEKTOpA MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM. CKAIIPHOE MPOU3BEIEHUE BEKTOPOB.
Teopernko-MHOKeCTBEHHbIC MOHATHA. MHOXECTBO, 2JIEMEHT MHOXKECTBA. 3aJIaHHE
MHOECTB TNEPEUYNUCICHUEM JJIEMEHTOB, XAPAKTEPUCTUYECKUM CBOWCTBOM. CTaHIapT-
HbIe 0003HAUYCHUS YUCIOBBIX MHOKECTB. IlycToe MHOXKeCcTBO U ero o0o3Hauenue. [1og-
MHOkecTBO. O0beIMHEHNE U NTEPECCUEHUE MHOKECTB.

Nnnroctpanunsi OTHOLIEHHM MEXAY MHOYKECTBAMHU C IOMOILIBIO AUarpamm Oiliepa—
BenHa.

uieMeHThI Joruku. OnpeneneHue. AKCUOMBI U TeopeMbl. [oka3zarenbcTBo. J[okaza-
TEJILCTBO OT MPOTUBHOTO. Teopema, oOpaTHas gaHHOU. [Ipumep u KoHTpIpUMED.
[loHsiTHE O PABHOCUIBLHOCTH, CIEAOBAHUM, YNOTPEOJICHUE JTOTUYECKUX CBS30K ecru...,
Mo, 8 mom U MoJbKO 8 MOM CIyyae, TOTUYECKUE CBI3KH U, UTU.

MaremaTnka B HCTOpHMYECKOM pa3BuUTHU. VcTopus dhopmMupoBaHus MOHITHUS YUCA:
HATypajbHbIE YUCIa, APOOH, HETOCTATOYHOCTh PAIMOHAIBHBIX YKCEN JIJISi TeOMEeTpHYe-
CKUX M3MEPEHHM, UppalrmoHaibHble ynciaa. CTapuHHBIE CUCTEMBI 3anucu uncen. Jpoou
B BaBunone, Erunte, Pume. OTkpoiTHe necatuuHbix poOeii. CTapuHHBIE CUCTEMBI MEp.
Jlecsatuunbie 1podu U MeTpuyeckas cuctema mep. [losBiieHre oTpuliaTeIbHbIX YUCe U
Hyns. JI. Marnuukui. JI. Diinep.

3apoxaenne anreOpbl B Heapax apudmeruku. An-Xopesmu. Poxaenune OyKBEeHHOU
cumBoJiuku. I1. depma. @. Buer. P. [lexapT. Uctopus Bompoca o HaxoxaeHuu HopmMy
KOpHEH anreOpanvyeckux ypaBHEHUH, HEPa3pelIMMOCTh B pauKaliaXx YpaBHEHUH cTere-
HU, Oosbiieit yeteipéx. H. Tapranss, . Kapaano, H. X. A6ens. O. I'anya.
N306peTeHre MeToa KOOPMHAT, MO3BOJISAIONIETO MEPEBOAUTH TEOMETPUUYECKUE O0BEK-
ThI Ha A3bIK anreOpsl. P. lekapt u I1. ®epma. IlpumMepsl pa3auuHbIX CUCTEM KOOPAUHAT
Ha MJIOCKOCTH.

3anauva Jleonapno Iuzanckoro (dubdonauum) o kpoiukax, uncia Gubonayuu. 3agaya o
1aXMaTHOM JOCKE.

HcTtokn Teopum BEPOSITHOCTEW: CTpaxoBOe JHeio, a3aptHeie urpbl. [l Pepma u
b. [Tackainsb. f. beprymm. A. H. Konmoropos.

Ot 3emniemepus k reometpun. [Iudarop u ero mrona. danec. Apxumen. [loctpoenus ¢
ITOMOIIBIO HUPKYJIS U JIUHEUKHU. [locTpoeHne nmpaBUIbHBIX MHOTOYTOJIbHUKOB. TpHCEK-
mus yrina. KBagparypa kpyra. YaBoenue kyOa. VMcropus uncna m. 30710TO€ cedeHue.



«Hauana» EBxmmma. JI. Diinep. H. U. JlobaueBckuii. Mctopus maroro mocrynara. Co-
¢bu3M, mapagoKChI.

Ot{eHKa YCMHBIX omeemos yuauiuxcs no namemamuke

OTBET OIIEHUBAETCA OMMEMKOU «J», €CIIN YIYECHUK:

- TIOJIHO PACKPBLUI COAEpKaHWEe MaTepuasia B 00beMe, IPeTyCMOTPEHHOM NPOrpaMMOi U y4eOHH-
KOM,

- M3JI0KWJI MaTepHall TPAMOTHBIM SI3IKOM B OMPEEICHHOM JIOTMUECKOW IMOCIIeI0BaTEIbHOCTH,
TOYHO UCIIOJIb3YsI MATEMaTHYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIUKY;

- IPABUJILHO BBITMOJIHWI PUCYHKH, YEPTEKH, TpadUKH, COMyTCTBYIOIINE OTBETY;

- TIOKa3aJl yMEHHE WILTIOCTPUPOBATH TEOPETUYECKUE TIOJIOKEHUSI KOHKPETHBIMU IPUMEPAMHU, TPHU-
MEHSTb UX B HOBOM CUTyallMy IIPH BBHIMOJIHEHUHU MPAKTUYECKOTO 3a/JaHUs;

- TIPOJIEMOHCTPHUPOBAJT YCBOEHHE PAHEE M3YUYEHHBIX COMYTCTBYIOIIMX BOMPOCOB, cPOpMUPOBaH-
HOCTb M YCTOMYHMBOCTD UCIIOIB3YEMBIX ITPU OTPAOOTKE YMEHUI U HABBIKOB;

- OTBEYAJI CAMOCTOSATENbHO 0€3 HaBOJALIMX BOIPOCOB yuuTessl. BO3MOXHBI O/IHA - IB€ HETOYHO-
CTH IIPU OCBELIEHUH BTOPOCTENEHHBIX BOMPOCOB MJIM B BBIKJIA/IKaX, KOTOPHIE YYEHUK JIETKO HC-
MpaBUJI MO 3aMEYAHUIO YUUTEIS.

OTBET OIIECHUBACTCS OMMEMKOU «4», €CIIU YICHHK:

- YJIOBJICTBOPSIET B OCHOBHOM TPE€OOBAaHHUSAM Ha OLICHKY «5», HO IIPH 3TOM MUMEET OJUH U3 HEJ0-
CTaTKOB:

- B UBJIOXKEHUHM JIOIYIIIEHBI HEeOOJbIHE POOeIbl, HE MCKA3UBIIIHME MAaTEeMaTHYCCKOE COJEepKaHNe
OTBETA;

- JIONYIIECHBI OJJMH — JBa HEJ0UYETa MPU OCBEILIEHUH OCHOBHOTO COJIEPaHUS OTBETA, UCIIPABJICH-
HbIC 110 3aMEUAHUIO YUUTES;

- JIOMYIIEHBI OIIMOKAa WM OoJiee MBYX HEIOUYETOB INMPH OCBEIICHHH BTOPOCTEIICHHBIX BOIPOCOB
WJIU B BBIKJIQ/IKAX, JIETKO UCTPABJICHHBIE IO 3aMEUAHUIO YUUTEIIS.

OTBeT OLICHMBACTCS OMMemKou «3», €CIIN VUCHHUK:

- HETOJIHO WJIM HEMOCJEeA0BaTEIbHO PACKPHITO COJEpKaHUE MaTepualia, HO MOKa3aHo ooIiee mo-
HUMaHUE BOMPOCA W MPOJEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIE NJIs AAJbHEHIIEro yCBOCHUS
nmporpaMmMHoro matepuana (ompenaeiieHHble «TpeOoBaHUSIMM K MaTeMaTHYECKOW MOATOTOBKE
yUaImxcs»);

- UMEJIUCh 3aTPYIHCHHS WU JOMYIICHBI OITUOKH B ONPEACIICHUN MOHSATHH, UCIIOIh30BaHUN Ma-
TEMaTUYECKOW TEPMHUHOJIOTHH, YEePTEXKaX, BBIKJIAJKAX, UCIPABICHHBIC MOCIE HECKOIbLKUX HAaBO-
JSIIUX BOIIPOCOB YUUTETIS;

- YYEHUK HE€ CIIPABUWJICS C IPUMEHEHUEM TEOPUH B HOBOW CUTYallMU MPHU BBINOJHEHUU MPAKTUYE-
CKOT'O 3aJIaHUsI, HO BBHITIONHUII 3aJaHusT 0013aTEIHLHOTO YPOBHS CIIOKHOCTH 110 JAHHOU TEME;

- PHU 3HAHUHM TEOPETUUYSCKOro MaTepHraja BBIIBJICHA HEAOCTaTOYHAS C(hOPMUPOBAHHOCTH OCHOB-
HBIX YMEHUH U HABBIKOB.

OTBET OLICHMBAETCSI OMMEMKOU «2», €CIIN VUCHHK:

- HE pacKpbLJI OCHOBHOE COJIepKaHKHe YueOHOTro MaTepuala;

- 00Hapy>KEHO HE3HAHWE WJIM HETOHUMAaHUE YUYCHHKOM OOJIbIlIeW Win Haubojee BaXKHOW 4acTH
y4eOHOIro MaTepuana,

- JIOTYIIEHBI OMMOKHN B OMPEACIICHUN MOHSATUH, MPU UCIIOJIb30BAHUN MAaTEMATHYECKON TEPMUHO-
JIOTWH, B PUCYHKAX, YepTexax Wi rpadukax, B BBIKIAJAKaX, KOTOPbIE HE MCIPABIICHHI MOCIC He-
CKOJIBKUX HaBOSIIUX BOIMPOCOB YUUTEIIS.




OTBET OIIEHUBAETCI OMMEemKoU « 1 », €CIIN VUEHUK:
- 00HaApPYXWUJI MMOJHOE He3HAHWE M HEMOHMMaHUE M3y4aeMOro y4eOHOro maTepuajia WM He CMOT
OTBETUTH HU HA OJMH M3 ITOCTABJICHHBIX BOIIPOCOB 10 H3y4aeMOMY MaTepHaly.

Ouemca RUCbBMEHHDbIX KOHmPOJleblxpt160m yuawiuxca no namemamuke

Ommemxka «5» CTaBUTCSI, €CIIH:

- paboTa BBITIOJIHEHA TIOJIHOCTHIO;

- B JIOTHYECKHUX PACCYXKICHUAX U 0OOCHOBAHUU PEIICHUS HET MPOOEIOB U OMIHUOOK;

- B PEUICHUH HET MaTEeMaTUYECKUX OIIUOOK (BO3MOXHA OJTHa HETOUYHOCTb, OMKCKA, HE SBJISIIOIAS-
Csl CTIEJICTBHEM HE3HAHUS UIIM HETIOHUMAaHUsl y4eOHOro Marepuana).

Ommemka «4» CTaBUTCS, €CIIU:

- paboTa BBINOJIHEHA MTOJTHOCTHIO, HO OOOCHOBAHMS 1IATOB PEUICHUS HEJOCTATOUHbI (€CIIM YMEHUE
000CHOBBIBaTh PACCYKJICHUS HE SBJISUIOCH CIIEIIMATbHBIM OObEKTOM MIPOBEPKU);

- JIOMyIIIeHa OJIHA OIMOKa WJIU JIBa-TPU HEJoUeTa B BBIKJIAJAKAX, PUCYHKAX, UepTekKax Uiu rpadu-
Kax (eclii 3T BUJIBI PaOOTHI HE SBIISUIMCH CIIEIIUAIBHBIM 00BEKTOM IMPOBEPKH ).

Ommemxka «3» CTaBUTCSI, €CIIN:

- IOIyIIIEHBI 00Jiee OJHOM OIMMOKU WK 00Jiee IBYX-TPEX HEAOUETOB B BBHIKJIQJIKAX, YePTEKaX HIIH
rpadrKax, HO yJalluiics BiajaeeT 00513aTeIbHBIMU YMEHUSMH TI0 IPOBEPSIEMOM TeMeE.

Ommemxka «2» CTaBUTCSI, €CIIN:

- IONYIIEHBI CYIECTBEHHBIE OMMUOKH, TTOKa3aBIlKe, YTO YUalUNCs HE BIaIeeT

00s13aTeJIbHBIMU YMEHUSIMU 110 JAHHOW T€ME B TIOJIHOM Mepe

Ommemxa «1» CTaBUTCS, €CIIN:

-paboTa mokazaja MOJIHOE€ OTCYTCTBUE Y y4alllerocs 00s3aTeNIbHBIX 3HAHUW U YMEHUM MO MpOBe-
pseMoil TeMe WM 3HAayuTeNIbHas YacTh pabOThl  BBIMOJHEHA HE CaMOCTOSITEJBHO.




TemaTnueckuii miaan. MaremaTuka. 5 Kjiace

CopepxaHue TeM yueOHOTro MaTepraiia

1 \ IloBTOpEHME 32 KypC HAYAJIbHOM IIKOJIbI 1
I'naBa 1. HarypajbHble uncjia 20
2,3 Psin HaTypangbHBIX YKCENl. 2
4-6 [Mudpsl. JlecaTnynast 3anuch HaTypaJIbHBIX YHCEIL. 3
7,8 Otpesok. J[mmHa oTpeska. 2
9 JlomaHasl. 1
10 Bxoonaa konmponvnasn paboma 1
11-13 [Tnockocts. [Ipsmas. Jlyu 3
14-17 [lIxana. KoopauHaTHBIN JTy4 4
18-20 CpaBHEHHE HATYpAJIbHBIX YHCET 3
21 IToBTOpEHUE U cucTemMaTU3aIus yaeOHOro MmaTepuana 1
22 Koumponwvnas paooma Ne 1 «HamypanvHnuie uucnay 1
I'naBa 2. Cji05keHHe H BLIYUTAHUHE HATYPAJIbHBIX YHCEJ 34
23-26 CnoxeHue HaTypaiabHbIX uyncell. CBOICTBA CIOKEHUS 4
27-31 BrlunTanne HaTypalbHBIX YUCEN 5
32-34 Umucnosbie 1 OyKBEHHBIE BhIpaXeHUsI. DOPMYIIbI 3
35 Koumponovnaa paboma Ne 2 «Cnoscenue u evluumanue HamypaibHuix | 1
yuceny
36-39 YpaBHeHue 4
40,41 VYron. O6o3HaueHUE YTI0B 2
42-46 Buapl yrios. 3Mepenue yrios 5
47,48 MmuoroyronsHuku. PaBabie HuUrypsl 2
49,50 TpeyroJbHUK U €T0 BUIBI 2
ol ITocTpoeHue TpeyrojJbHUKOB 1
52-54 [TpsimoyrosibHUK U KBasipaT. OCb CUMMETPHUH (PUTYPBI 3
55 [ToBTOpEHME M cucTeMaTH3aIMs y4eOHOro MaTepuana 1
56 Koumponwvnas paooma Ne 3 « Ypasenenue. Yeon. Munozoyzonvnuku 1
I'naBa 3. YMHoO:KeHMe U JIeJIEHHE HATYPAJIbHBIX YHCeJ 35
57-60 Ymuoxenue. [lepemecTureabHOE CBOMCTBO YMHOKCHHSI 4
61-63 CodeTaTellbHOE U PACTIPECITUTEIIFHOE CBOMCTBA YMHOKCHHUS 3
64-70 Jlenenue 7
71-73 Jlemenue ¢ ocTaTKOM 3
74,75 CreneHp yncia 2
76 Koumponovnaa paooma Ne 4 «Ymuoorcenue u oeienue HamypaivHulx uu- | 1
ceny
77-80 [Tnomans. Inomans npsMoyrojbHUKA 4
81-83 [IpssmoyrospHbIN napamenenunel. Ilupamuna 3
84 Koumponwvnasa paboma 3a nonyzooue 1
85-87 O0BEM MPAMOYTOIHHOTO MapaJijIeNIeTnIe 1a 3




88-90 Komb6unaropHsle 3a1auun 3
91 Koumponvnas paooma Ne 5 «Ilnowaou u oo6vemo) 1
I'naBa 4. O0bIKHOBEHHBIE IPOOH 17
92-96 [TonsaTre 0OOBIKHOBEHHOM APOOH 5
97-99 [TpaBuiibHBIE U HenmpaBMIIbHBIE TpoOu. CpaBHEHHE Apobei 3
100, 101 | CnoxeHre 1 BRIMUTAHUE APOOEH ¢ OTMHAKOBBIMHU 3HAMCHATEIISIMU 2
102 Jlpobu 1 geneHue HaTypagbHBIX YHCENT 1
103-107 | CmenranHbIe ynciia 5
108 Koumpononaa paooma Ne 6 «Cnoscenue u epluumanue opooeii ¢ oouna- | 1

KOBbIMU 3HAMEHAM ENAMU)

I'naBa 5. JlecaTu4HbIe ApoOH 48
109-112 | IlpencraBiieHHUE O AECSITHYHBIX TPOOSIX 4
113-115 | CpaBHeHHUE NECATUYHBIX Ipo0Oeit 3
116-118 | Oxpyrnenue yncen. [lpukunku 3
119-124 | CnoxxeHue ¥ BBIYUTAHKE IECITUYHBIX TpoOeii 6
125 Koumpononaa paboma Ne 7 «Cnoxcenue u evtuumanue oecamuunupix |1

opooeil)
126-132 | YMHOXEHHE TeCATUYHBIX IpOo0ei 7
133-141 | JleneHue AeCATUYHBIX IPOOEi 9
142 Koumponovnaa paboma Ne 8 « YmHuoyxncenue u oenenue oecamuunvlx opo- | 1

oeiiy
143-145 | Cpennee apudmerndeckoe. CpesiHee 3HAUCHHUE BETUYMHBI 3
146-149 | ITpouenTsl. HaxoxaeHue MpoIeHToB OT Yucia 4
150-153 | HaxoskeHue 4rciia 1mo ero npoleHTam 4
154,155 | IloBTOpEeHUE U cucTeMaTu3alys yueOHOro MaTepuaia 2
156 Konmponvuaa paboma Ne 9 «lIpoyenmuory 1
IToBTOpEeHMe M cUcTEeMaTH3alMs Y4eOHOTr0 MaTepuaJjia 14
157-165 | IToBTOpeHue 9
166 Hmozosas konmponvnas paboma 1
167-170 | UToroBoe mOBTOpEHHE Kypca 4

TemaTnueckoe IJIAHKPOBaHKE. S KiIace
170 yacoB B HeJlEIIO
Ne | HazBanue pa3meioB M TeM | JJjieMeHThI coaepxkanus | [IpenmerHble
I/ | YypPOKOB, KOJIUYECTBO YaCOB ypoka IUVIAHUPYeMble  pPe3yJbTaThl
o0yueHust
IloBTOpEHME 3a kypc | Ciioxenue
Ha4YaJbHOM KOJBI (1 yac) Y BBIYUTAHUE YUCEIL.
YMHO)EHUE




Y JICJICHUE YUCEIL.
Pewienne TekCTOBBIX 3a-
nad. Pemenue ypaBHe-
HUM.

HarypaabHble yncia

(21 gac)

2, 3. Psan HaTypanbHBIX YHCEN.
4-6. Ludper. [ecatuunas 3a-
1105(93

HaTypaJbHbIX YHCEIL.

7, 8. Otpe3ok. [nrHa oTpeska.
9. Jlomanas.

10. Bxoonaa konmpoavhas
paboma.
11-13.
Jyd.
14-17. lkana. KoopauHaTHBIHA
Jyd.

18-20. CpaBHeHue HaTypalb-
HBIX YHCEIL.

21. IloBTOpEHUE U CUCTEMATHU-
3alvsl 3HAHWI.

22. Koumponvnan paboma Ne
1 no meme «Hamypanvhole
yucna»

IlmockocTh, mpsiMas,

P HaTypanbHBIX yucen.
[Mudpsl. decstuunas 3a-
MUCh

HaTypaJbHbIX YUCEI.
Otpe3ok. [lnuHa otpes-
Ka.

JlomaHas.

[1mockocTs, psAmas, JIyy.
[IIxama. KoopauHaTHBII
Jyd.

CpaBHEHHE HATypaJIbHBIX
YHCEJL.

3HaTh: oONpeJeiIcHUEe HaTy-
palbHOTO psila YHCEN, CBOM-
ctBo HPY, cymHoCTh moHATHS
OTPE30K, JINHA OTpe3Ka, Tpe-
YIOJIBHUK, CYIIHOCTH IOHSTHUSA
mIKana, ONPENCJICHUE EIUHHUY-
HOTO OTpE3Ka, KOOPAWHATHOTO
Jy4ya, KOOpJAWHATHI TOUYKH, Mpa-
BWJIO CPAaBHEHMS HATypajbHbBIX
YyCell C MOMOIIBI0 KOOPAUHAT-
HOW IMpSAMOM U C IOMOIIBIO
pa3ps0B, 3HAKU CPABHEHUSL.
YMeTh: OIKMCHIBATH CBOWMCTBA
HPY, u4wmrtath M 3anuchIBaTh
HATypaJIbHbIE 4YHCJIA, CTPOUTH
OTPE30K, HA3bIBATh €T0 JJIEMEH-
Thl, U3MEPATH JJIMHY OTpE3Ka,
BBIPAXKAThH JUIMHY B PA3JIMYHBIX
€IVHHUIAX, CTPOUTHh KOOPJIH-
HATHBIN JIy4, U300pakaroT TOY-
KM Ha HEM; €IUHUIIBI U3MEpe-
Hus. HaxomuTe aivHYy OTpe3ka
Ha KOOpPJMHATHOM IJIy4€, CpaB-
HUBATh YKCIIA TIO pa3psiiam; 3a-
MUACHIBaTh PE3YyJbTAaT CpaBHE-
HUS C IIOMOIIBIO «>>,<.
I'pynnoBasi—o06cyxaeHue u
BBIBEJICHUE TIOHSTHUSL «KOHIIbI
OTPE3Ka», «PABHBIC OTPE3KU,
«PACCTOSIHUE MEXIY TOUKAMMY,
«EOVUHHUILIBI U3MEPEHUS IJTUHBD,
00CYyXJIeHHE W BBIBEJICHHUE TIO-
HATUW «IITPUX, JICJICHUE, IIKa-
Ja, KOOPIAWHATHBIA JIy4», 00-
CyXKJIECHHE W BBIBEIACHHE IIpa-
BHWJI: KaKO€ M3 JABYX HATypajb-
HBIX YHCEeI MEHbIe (OoJbIIe),
€ Ha KOOPAMHATHOM JIy4ye
pacrnoiio)keHa TOYKa C MEHb-
et (0oJibIieit) KOOpAUHATOM




®poHTAILHAA — Ha3bIBAHUE
OTPE3KOB, H300pAKEHHBIX Ha
PUCYHKE, YCTHBIE BBIUMCIICHUS,
yKa3aHUE€ B3aUMHOIO pacIIoJIo-
KEHUS MPsAMOM, JIyda, OTpe3Ka,
TOYEK, UTEHUE HEPABEHCTB,
yKa3aHUE YHUCJIA 10 OINHCAHUIO
€ro MecTa pAaCMOJIOKEHUS Ha
KOOPAWHATHOM MPSMOU
NupuBuayajbHass — 3amuch
TOYEK, JEXKAlIUX Ha OTPE3KE,
CIIOKEHUE BEJIIMYUH, INEPEXO0]
OT OJHMX €AUHUL U3MEPEHUs K
OpyruM, H300pakeHHe Ha KO-
OpAMHATHOM Jyd€ HaTypab-
HBIX 4HCeJ, KOTOphIe OOJbIle
(MeHbIIIE) JTaHHOTO, pEIICHUE
3a/1a4y Ha JIBH)KCHUE

CnoxeHue ¥  BbIYUTAHHUE
HATypaJabHbIX yucea (34 ya-
ca)

23-26. CrnoxeHue HaTypalib-
HbIX 4yucen. CBOMCTBA CIIOXkKe-
HUSL.

27-31. Bpluntanue HaTypaib-
HBIX YUCEN.

32-34. Yucnosbie U OyKBEHHBIC
BbIpakeHUs. DOpMyJIbL.

35. Konmpoavnaa paooma Ne2
«Cnoxcenue u evluumanue
HAMYPAILHBIX YUCeN).

36-39. YpaBHuenue.

40,41. Yron. O0o3HaueHue yr-
JIOB.

42-46. Bupasl yrmnos. M3mepe-
HUE YTJIOB.

47,48. MuoroyrojsbHukd. PaB-
HbIe QUTYpPBI

49,50. TpeyrojibHUK U €ro BHU-
TTBI.

51. IlocTpoeHue TpeyroJibHU-
KOB

CnoxeHue HaTypaJbHbBIX
yucen. CBOMCTBA CIIOXKe-
HUSL.
Beruuranue
HBIX YHCEIL.
YucnoBeie U OyKBEHHBIC
BbIpakeHUA. DOpMyIIbL.
VYpaBHeHue.

VYron. Ob6o3HaueHue yr-
JIOB.

Bunbr yrinos. M3mepenne
YTJIOB.
MHOroyroJibHUKH.
HbIE PUTYPHI
TpeyronsbHuK M €ro BH-
T,
IToctpoenue
HUKOB
[IpssMOYTOJILHUK W KBaJI-
pat. Ocb cummeTrpun (hu-

T'YpBI.

HaTypaJlb-

Pas-

TPEYyTroib-

3HaTBh: KOMIIOHEHTOB CIIOXe€-
HUS W BBIUWTAHUA, IpaBUiIa
Pa3JIOKEHUSA HaTypaJbHOTO
yuciaa IO paspsaaM, IepeMe-
CTUTEIIBHOE W COYETATEIbHOE
CBONCTBA CJIOKEHUS, CYIIIHOCTh
MOHSITUSL YUCIOBOE BBIPAXKEHHE,
OYKBEHHOE BBIpaXXEHHUE, 3HAYe-
HUE BBIPAKEHUS, OIPEICIICHHE
YpaBHEHUS, KOPHS ypaBHEHUS,
IpaBuja HAXO0XKICHHUS HEU3-
BECTHOI'O KOMIIOHEHTa ypaBHe-
HUSA, TOHATHS YIroJ, NpPSIMOM
YIrOJI, YEpTEXHbIA TPEyroJib-
HUK, TpaaycHas Mepa yriia

YMmerTh: CKIIagbIBaTh U BbIYU-
TaTh HATYypPAJIBbHBIE YHCIIA; MPO-
THO3UPOBATh pPE3yJbTaT BbI-
YUCJIIEHUM, pElIaTh 3aJadu C
YCIIOBHEM B KOCBEHHOU (popme,
COCTaBJISITh U 3alKChIBaTh OYK-
BEHHBIC BBIPAKEHHUSI, pEIIaTh
MPOCTEUIINE YPABHEHHS; CO-
CTaBJISITh YPABHEHUE KaK MaTe-

52-54.  IIpsAMOyronpbHUK W MAaTUYECKYI0 MOJENb 3aJayu, ;
kBagpaT. Och cuMMmeTpuu Gu- ONpeAesiTh T€OMETPUUYECKHUE
TYpBI. buryps




55. IloBTOpEHHE M cUCTEMATH-
3a1us y4eOHOro MaTepuana.

56. Konmponvnasa paooma Ne3
«Ypasenuenue. Yeon. Mmnozo-

Y206 HUKUY.

I'pynmoBass  — oOcyxnaeHue
Ha3BaHUU KOMIIOHEHTOB (cra-
raeMblie) U pesysbrara (cymma)
JEUCTBUA CIIOXKEHUS, 00CyKe-
HUE W BBIBEJCHUS MEPEMECTHU-
TEIbHOTO W COYETATENBHOTO
CBOMCTBa CJIOXKEHHUA, 00CyXke-
HUE  Ha3BaHHUSI  KOMIIOHEH-
TOB(YMEHBIIAEMOE,  BBIYUTAE-
MO€) W pe3yabTar (pa3HOCTh)
JNEUCTBUSL BBIYUTAHUS, OOCYXK-
JI€HUE M BBIBEJICHHE CBOWCTB
BBIYUTAHUSI CYMMBbI U3 YHCIIA U
BBIYMTAHUSI YKCIIA U3 CYMMHBI,
0OCy>KJIeHHE U BBIBEJCHHE Ipa-
BWJI HAxOXICHUS 3HAYCHHS
YUCJIOBOTO BBIPAXKEHUSI, OIpe-
nejieHne OyKBEHHOT'O BbIpaxe-
HUA, OOCYXJCHHE TMOHATHUM
«ypaBHEHUE, KOpPEHb YypaBHe-
HUS, PELIUTh YpaBHEHHE», 00-
CYXKJICHUE TIOHSTHUSI YTja, BUJbI
YIJI0B, TPAHCHOPTHUP, OOBSCHE-
HUE U 00CYXXJICHUE
DOpoHTAIBbHASA— CJI0KEHHUE
HaTypaJbHBIX YHCEJ, BBIYUTA-
HUE HaTypaJbHBIX YHCEN, 3a-
MUCh YHUCJIOBBIX U OYKBEHHBIX
BBIDAKCHUMN, 3aIlUCh CBOWCTB
CJIOKEHUSI U BBIYUTAHUA C IIO-
MOIIIbI0 OYKB M MpOBEpPKa IIO-
JyYUBILIETOCSI YUCJIOBOIO pa-
BEHCTBA, ONPEIEICHUE BUIOB
VIJIOB M 3aluch MX 00OO3Haye-
HUSA, OTBEThl HAa BOINPOCHI, 3a-
MUCh TOYEK PACMOJIOKEHHBIX
BHYTPH U BHE yrJa.
NuauBuayaabHass —peuIcHUE
3a/lay Ha CJI0KEHHE U BBIYUTA-
HUE€  HATypaJIbHBIX  YHCEII,
YIIPOUICHHE BBIPAXKEHUM, CO-
CTABJICHUE  BBIPAXCHUU IS
pemieHus 3ajxad, NOCTPOEHHUE
VIJIOB U 3alKuch WX 0003Haye-
HUSL.




YMHoOKeHUEe U JeJIeHHe HATY-
pajabHbIX yKcea (35 yacos)
57-60. Ywmuoxenue. Ilepeme-
CTUTEJILHOE CBOWCTBO YMHOXKe-
HUS

61-63. CouerarenbHOE€ U pac-
peeTUuTENbHOE CBOMCTBa
YMHOKCHUS

64-70. Jlencuue.

71-73. JleneHne ¢ OCTaTKOM.
74-75. CteneHpb uncna

76. Konmponvnas paooma Ned
«Ymnoorcenue u  Oenenue
HAMYPATLHBIX YUCEN).

77-80. ITmomans. Ilmomans
MPSIMOYTOJIbHUKA.

81-83. IlpsimoyrompHBIi Mapai-
nenenunen. [lupamuna

84. Konmpoavnaa padoma

3a 1 nonyzooue.

85-87. O6beM MpsIMOYTOIBHOTO
napajuienenumneaa

88-90. KomOunaropHsie 3ama-
qH.

91. Konmponwvnaa paooma Ne5
«Ilnowaou u oo6vembl»

YMHOXKEHHE.
CTUTEJILHOE
YMHOKEHUS
CoueraTenpHO€ U pac-
MPENICIUTEIILHOE  CBOM-
CTBa YMHOXEHUS
Jenenue. [lenenue c
octatkoM. CTerneHb 4uc-
na. IInomane. Ilnomane
MPAMOYTOJIbHHUKA.
[IpssMOyTOJIBHBIN TTapal-
nenenunen. [upamuna
O0BbeM NPAMOYTOIBHOTO
napauieyenune1a
KomMOunaTopHbie 3a1a4u.

ITepeme-
CBOICTBO

3HaTbh: CYUIHOCTh MOHSATHUI
YMHOXKEHHE OJIHOTO 4YHCJIa Ha
Apyroe, Ha3BaHUs KOMIIOHEH-
TOB YMHOXXEHHS, CYIIHOCTb
HOHATHUSL (OPMYJIBI, CYILIHOCTb
HNOHATHS IUIOIIANb, (Gopmymy
iouiaau IpPSIMOYTOJILHUKA,
EAVHUIBI W3MEPEHMs IUIONIa-
JIel, TIpaBuja NEpPeBoaa U3 OJ-
HOM €IWHHIIBI W3MEpPEHHS B
OpYTyl0, NPSMOYTOJbHBIA Ta-
pajuienenunes, ero KOMIOHEH-
ThI, CYIIIHOCTh MOHSATUH 00BEM,
00BEM MPSIMOYTOJIBHOTO Ia-
pauenenuneaa

YMerb: cOCTaBIATh OYKBEH-
HbI€ BBIPAKEHUS, HAXOAUTH
3HaY€HUE BbIPAKEHUI, OMUCHI-
BaTh SIBJICHUS U COOBITHS C HC-
M0JIb30BAaHNEM OYKBEHHBIX BbI-
paxeHuil; paboTalOT 1O CO-
CTaBJICHHOMY IUIaHy, MEpexo-
IUTh OT OJIHUX EIHHHMI] HU3Me-
peHHsl K APYTUM; pelaTh Ku-
TEUCKUE CHUTyalld, pPACIO3Ha-
BaTb Ha uepTexax MpsMo-
YIOJIbHBIA ~ MapaJuICIEIunIeI,
NEPEXOAUTh OT OJHMX €IHHHIL
WU3MEPEHHsSI K APYruM; Iouaro-
BO  KOHTpOJHMpOBaTh  IIpa-
BUJILHOCTb M TOJIHOTY BBINOJ-
HEHUS

I'pynnoBasi — oOcyxjaeHue u
BBIBEJICHUE MpaBHJIa YMHOXe-
HUS OJHOTO YHUCJa Ha JIpyroe,
ONPENEIICHU HAa3BaHUM YHUCEN
(MHOXUTENU) U  pe3yJsibTara
(mpousBesieHHE)  YMHOMKEHMS,
o0CyX/IeHHE U BbIBEICHHE TIpa-
BUJI HAXOXKJICHUSI HEU3BECTHOTO
MHOKUTENS, ACTUTENs, eIu-
MOT0, OIPEIEIICHUN 4Yncia, KO-
TOpoe AeNnsT (Ha KOTOpoe Jie-
JST), 0OCYXKIE€HHWE U BbIBEJE-
HUE pacnpeeauTeNbHOrO




CBOMCTBAa YMHOKEHHUSI OTHOCH-
TEJIbHO CJIOKEHHSI U BbIYUTA-
HUSL.

DpOoHTAJILHAA — YCTHBIE BbI-
YUCJIEHUS, 3alUCh CYMMBI B BU-
1€ TPOU3BEIICHUS, MPOU3BEIE-
HUSIL B BUJE CYMMBI, JCIICHUE
HAaTypaJbHbIX 4YHCEJ, 3aIllMCh
YaCTHOI'O, YMHOJKEHHME HATy-
pPaJbHBIX YHCE C TOMOIIBIO
pacnpeenuTeNIbHOTO CBOMCTBA
YMHOXEHHUSI, YIPOIICHUE BbI-

PaXXEHUM.

NuauBuayajapbHasgs — 3aMeHa
CII0KEHUS YMHOXEHUEM,
HaxO0XJICHUE IIPOU3BEACHUSA

yAOOHBIM CTHIOCOOOM, pPEIICHUE
3aJlad Ha JICJICHHE, PCIICHHE
3a7a4 Ha HaXOXKJIEHUE OCTaTKa,
MIPUMEHEHUE PpaCIpeIC/IUTEIIb-
HOI'O CBOMCTBA YMHOYKECHMS,
BBIYHCJICHUE 3HAYCHUS BBIpa-
YKEHMS, IPEIBAPUTEIHLHO
yIporias ero.

OObIKHOBEHHBIE APOOH

(17 yacoB)

92-96. IloHsTHe OOBIKHOBCH-
HOH apo0Hu.

97-99. TlpaBwibHBIE W HeMpa-
BWIbHbIE JpoOu. CpaBHEHHE
TPOOCH.

100-101. CnoxxeHue U BbIYMTA-
HUE JpoOell ¢ OAMHAKOBBIMHU
3HAMEHATEIISIMHU.

102. JIpobu u neneHue Hary-
pPaTbHBIX YHCEIL.

103-107. CmemanHble ynca.
108. Konmponvnasa paboma Ne
6. «Cnoicenue u eviuumanue
00bIKHOGEHHBIX OPODeil).

[TonsiTie OOBIKHOBEHHOM
JpoOu.

[IpaBunbHBIE W HeEmpa-
BuJibHBIE JipoOu. Cpas-
HEHHE JIpoOeii.
Ciio’)kxeHue M BBIYMTAHUE
npobeil ¢ OIMHAKOBBIMU
3HAMEHATEIISIMH.

Jpobu u neneHue HaTy-
panpHbIX uyucen. Cme-
IIIaHHBIC YHUCIIA.

3HaTh: CYIIHOCTh MOHSTHUA
OOBIKHOBEHHAsI IpOOb, paBHbIC
npobu, apoOHOE YHWCII0, JIOJIH,
CYIIHOCTHb IIOHSTUW TPABUJIb-
Has W HENpaBWiIbHAsA ApoOH,
YTO 0003HAYAeT YUCITUTENbh U
3HaMEHaTeNb JIpoOu, TpaBuia
CJIOKEHHUSI W BBIYUTAHUS JIPO-
Oell ¢ OJMHAKOBBIMH 3HAMEHa-
TEJSIMHU, TIpaBUia CIIOKCHHUS M
BBEIYMTAHUS CMEIIAaHHBIX YHCEIL.
YMeTh: 9ATaTh OOBIKHOBEHHBIC
IpoOu, NenuTh 3aJaHHylo Qu-
Typy Ha JIOJH, PelIaTh TEKCTO-
BBIC 32/1a4M Ha BHIYHCIICHUC BeE-
JUYHUHBI TI0 €€ 33aJIaHHON YacTH,
UCCJIEIOBAaTh CHUTYyalluHd, Tpe-
Oyromue CpaBHEHHS YHCEIl, UX
VIOPSAIOYCHHS;  CPaBHUBAIOT
pasHble CIOCOOBI BBIYUCIICHUS,
yKa3bIBaTh MpaBUJIbHBIE W He-




IpaBUIbHBIE IPOOH; BBIIACIATH
HENYI0 YacTh U3 HEMPaBUIHLHOU
ApoOu; BBIMONHATH JIEHCTBUSA
CJIO)KCHHS U BBIYUTAHUS C JIPO-
OsIMH C OJWHAKOBBIMH 3HaMe-
HATEIISIMU,

I'pynmoBasi — o0CyXXeHHE TO-
ro, YTO MOKA3bIBAET YHCIUTEID
¥ 3HAMEHaTeNb IpoOu, 00CyX-
JICHHE W BBIBEACHUS MPaBUII
M300paKEeHHsI paBHBIX ApOOeit
Ha KOOpDAMHATHOM Jy4e, 00-
CyXJCHHE  TIOHATUH  Kakas
ApoOb  mpaBWiIbHas, HeMpa-
BUJIbHAs, 0OCY)KJIEHUE U BbIBE-
JI€HUE MpaBWJI CIOXKEHHS (BbI-
YUTaHUA) ApoOel C OJMHaKO-
BbIM 3HaMeHaTeJeM, 3alucu
MpaBuj C MOMOIILI0 OYKB, 00-
CYXJECHHE BOIIPOCOB: KaKuUM
YHCIIOM SIBJISIETCS YacTHOE, €c-
JU JIeJIeHUEe BBITIOJIHEHO Harle-
JI0, €CIM HEe BBHIMIOJHEHO Halle-
7O, KaK pa3leluTh CyMMY Ha
YHCIIO.

®poHTAJILHAA —3aIUCh YUC-
Ja, TIOKa3bIBAIOMIETO  Kakas
yacTh  (QUTYpHl  3aKpalicHa,
YTeHHE OOBIKHOBEHHBIX JpO-
Ocii, pelieHne 3a7a4 Ha CIIOXKe-
HHUE JpoOeil ¢ OAMHAKOBBIMH
3HaMEHATeIsIMH, 3aIlluCh CMe-
IIAHHOTO YHCJIa B BUJIE CYMMBbI
ero 1ejoi u JIpoOHOM 4YacTel,
pelieHre 3a7a4 Ha CIOKEHUE |
BBIUUTAHUE CMEIIAHHBIX YHCE.
NuauBuayaabHass — BbIACIE-
HUE YacTU OT (DUTYpHI, 3aMuCh
OOBIKHOBEHHBIX JApo0Oeil, cpas-
HEHUE OOBIKHOBEHHBIX ApoOeil,
3aliCh TMPAaBUIBHBIX JpoOeil,
3aMyCh HEMPAaBWIBHBIX IpOOei,
CIIO)KEHHE W BBIUMTAHUE JIPO-
Oeil ¢ OMHAKOBHIMH 3HAMEHA-
TEJISIMH, 3aliCh CMEIIAHHOTO




yucjaa B BHJIE HENPABUIBHOMN
poOu, perieHre 3aja4 Ha CJo-
’)KEHHE W BBIYMTAHHE CMEIaH-
HBIX YHCEI.

JecaTu4HbIE IPOOH

(48 yacoB)

109-112. IlpeacraBnenue o e-
CATUYHBIX IPOOSX.

113-115. CpaBHeHHE meCSITHY-
HBIX Jpo0ei.

116-118. OxkpyrieHue dYucen.
IIpukuaku.

119-124. CnoxeHre U BbIUHTA-
HUE JECATUYHBIX APOOEH.

125. Konmponvuasn paboma Ne
7. «Cnoostcenue u evlyumanue
oecamuuHbix Opooeii»
126-132. VYmHOXeHUE
TUYHBIX ApOOei.
133-141. Jlenenue aeCATUYHBIX
TpoOeii.

142. Kommponvnaa paboma
No§8 «Ymnoocenue u oOenenue
oecamuuHbIX Opooeil».
143-145. Cpennee apudmMeTn-
yeckoe. Cpe/lHee 3HAUYCHUE Be-
JTUYUHBI.

146-149. TIlpouentsl. Haxox-
JICHHE TIPOIIEHTOB OT YHUCJIa.
150-153. HaxoxaeHue uwucia
I10 €rO MPOIEHTAM.

154, 155. IloBTopeHnue u cu-
cTeMatu3anus y4eOHOro mare-
puana.

156. Kommponvunasa paodoma
Ne9 «IIpouenmony.

JCC-

[IpencraBnenne o aecs-
TUYHBIX IPOOSX.
CpaBHeHUE JECATUYHBIX
JpoOeid.
Oxpyriienue
[Tpukuaky.
CiokeHUEe M BBIYHTAHHC
JECATUIHBIX IPOOCH.
VYMHOKEHHE NEeCITUUHBIX

YUCCII.

JpOOei.
Jlenenue JICCATUYHBIX
JPOOCH.
Cpennee  apudmeruye-

ckoe. CpenHee 3HaAYEHUE
BCJIMYHUHBI.

[Ipouentel. Haxoxnenue
MPOIIEHTOB OT  4YHCJA.
Haxoxngenue uwuciaa 110
€ro MpoIeHTaM

3HaTh. CYUIHOCTb IMOHSITHS JIC-
CATUYHOM JIpoOH, 1IeJION YacTH,
mpaBuja CpaBHEHUS JECATHY-
HBIX Jpo0Oei, alroputM Hu300-
paKEHUS JCCATUYHBIX APOOCH
Ha KOOPAMHATHOM Jyue, Ipa-
BHJIa CJIOKCHHUS M BBIYMTAHHS
JECATUYHBIX NpoOeid, TpaBuiIa
OKPYTJICHUS YUCEI JI0 3aJJaHHO-
ro paspsja, npaBuia yMHOXKe-
HUSI JIECATHYHBIX JIpoOeil Ha
HaTypaJbHOE YHCJIO0, TMpaBUja
YMHOXEHHUS JIECITUIHBIX JPO-
Ocii, mpaBUIIa JICJICHHS Ha JIeCs-
TUYHYIO JpOOb, aJrOpUTM O00-
pamieHus JAeCSITHYHON ApoOw B
OOBIKHOBEHHYIO JIpO0Ob, CYyII-
HOCTh TOHSTHS CpeHee apud-
METHYECKOE, OIMPENICTICHUE I0-
HATHS TIPOIICHT, aJITOPUTM Tie-
peBoaa OOBIKHOBCHHBIX H JECS-
THYHBIX APOOEH B IPOIICHTHI

YMeTb: yuTaTh W 3aMKMCHIBAThH
JNECATHUYHBIC JpOOH; CpaBHU-
BaTh YHCJIa MO KjaccaM W pas-
psAlaM; CKIIaJIbIBaTh M BBIUH-
TaTh JECATHYHBIC IPOOH; HC-
MOJIB3YIOT ~ MaTeMaTUYeCKYHO
TEPMUHOJIOTHIO TIPU 3aIiCH U
BBITIOJITHCHUH  apU(PMETHICCKO-
ro JICUCTBUA (CI0KCHUS U BHI-
YUTaHUS), OKPYTJIATh YHCTIa 10
3aIaHHOTO pa3psijia. YMHOXKaTh
JCCATUYHBIC YHCIIa Ha HaTy-
pajJpHOE  YHUCJIO0; TOIIaroBO
KOHTPOJIUPOBATh MPABHIBHOCTH
BBITTOJTHEHHUS apupmMeTHye-
CKOT'O JEUCTBUSI, YMHOXKATb JI€-
CATUYHBIC IPOOM; peIarT 3a-
a4 HA YMHOXEHHUE JeCATHY-
HBIX JOpOOCH, JEIUTh Ha Jecs-




TUYHYIO ApoOb; peliaTh 3a1auu
Ha JIeJeHUEe Ha JACCATUYHYIO
1po0b;

I'pynnoBasi — oOcyxiaeHue u
BBIBEJICHUE TMpaBHJIa KOPOTKOU
3amucu JapoOu, OOCYXKJICHHE M
BbIBEJICHUE MPaBUJIa CPABHEHUS
JECATUYHBIX IpoOel, BHIBEIe-
HUE TIPABWJI CIIOKEHUS M BBIYU-
TaHUS JCCATUYHBIX JpOOeEH,
BBIBEJICHUE TMpaBWIa OKpYTJe-
HUS YHCEI, 0OCYKJEHNUE W BHI-
BEJICHUE MPABUJI YMHOXEHUS U
TICICHHS TECSITHYHON ApoOH Ha
HaTypajbHOE YHCJIO, BBHIBEJIE-
HUE TIpaBUJIa YMHOXKECHHUS U Jie-
JICHUS Ha JACCATUYHYIO IPOOb.
®OpoHTAJIBLHAA — 3aIKCH JIECS-
TUYHOW NpoOU, OTBETHI Ha BO-
MpPOCHI, UYTEHUE JECSITHYHBIX
npoOeid, 3amuch JAECATUYHOU
IpoOu ¢ MsIThI0 U OoJiee 3HaKa-
MH TOCJE 3aIsiTOM, paBHOU
JIAHHOM, CJIOKEHHE W BBIYHTA-
HUE JECATUYHBIX IpoOei, pas-
JIO)KEHUE YHuclia 10 pa3psaam,
3aMuCh JJIMHBI OTpEe3Ka B MET-
pax, JenuMmeTrpax, CaHTHUMET-
pax, MUJUTUMETPAX.
NupuBuayaabHas — 3amuch B
BUJIC JIECATUYHON NpoOU yacT-
HOT0, 3alUCh JIECATUYHOU JPO-
Ou B BHJIe OOBIKHOBEHHOM JIpO-
OM MJIM CMEIIAaHHOTO YHCJIa, 3a-
MACh JIECATUYHBIX JpoOel B
MOPSAKE  BO3pAacTaHUs WU
yObIBaHMS, pEUIEHUE 3aJady Ha
CIIO’)KCHHE WM BBIUUTAHHUE JIECS-
TUYHBIX ApOOEl U OKpYIJICHUE
pe3yJbTara.




IHoBTOpenue (14 yacon)

157. HarypanpHble uHCla H
IITKAJIbI.

158. CnoxeHue U BBIYUTAHHUE
HaTypaJIbHBIX YUCE]I.

159. YMHOXEeHHME U JcJIEHUE
HaTypaJIbHBIX YUCE]I.

160, 161. ITnomaau 1 00BEMBI.
162. OOBIKHOBEHHBIE APOOH.
163. CnoxeHne M BBIYHTAHHE
JECATUIHBIX APOOCH.

164. YMHOXEHHME W JEJICHHE
JNECATUYHBIX APOOEH.

165. ITpoueHTsI.

166. Hmozosasa konmponvhas
paboma.

167-170. HrtoroBoe moOBTOpE-
HHUE Kypca.

Harypanbapie uyuncia wu
mikaipl. Clo)KeHHne U BbI-
YUTAaHUE  HATYPaJIbHBIX
YHCe.

VYMHOXEHHE U OeICHHE
HATypaJbHBIX YUCEI.
[Tnomanu 1 00bEMBL.
OOBIKHOBEHHBIE  JPOOH.
CiokeHUe M BBIYHTAHHC
JECATUIHBIX IPOOCH.

Yutarh M 3anKMCHIBATH MHOTO-
3HAYHBIE YHCIIA; CTPOUTH KOOP-
OUHATHBIA JIy4; KOOpPIAWHATHI
TOYKH.

JlelicTBOBaTh IO 3aJJAHHOMY U
CaMOCTOSITEJIbHO COCTaBJIEHHO-
My IUIaHYy.

ITomaroso KOHTPOJIUPOBATh
XO/J1 BBITIOJIHEHUS 3aJaHUI.
CamocTosTENBHO BBIOHpATH
CIoco0 pelIeHus 3a1au.
UccnenoBare curyamuu, Tpe-
Oyromue CpaBHEHHS YHCEIl, WX
YIOPSAIOYEHHUS.
IIpornosupoBaTh
CBOMX BBIYUCIICHHIA.
Hcronb3yroT pasHble MPUEMBI
IIPOBEPKHU NPABWIBHOCTH OTBE-
Ta

@®poHTAILHAA — OTBETHl Ha
BOITPOCHI.

NupuBuayajbHas — pelieHue
3a/1a4y 1o TEME.

pe3yJsbTaT

Temarnueckuin miaan. Maremaruka. 6 kjiacce

Conepxanue TeM ydeOHOTO MaTepHalia

IloBTOpEHMeE 32 KypC 5 KiIacca 6
1-5 [ToBTOpEHUME 32 Kypc 5 Kinacca 3)
6 Bxoonasa konmponvnasn paboma 1
I'nasa 1. JleimMocTh HATYPaJIbHBIX YHCE] 17
7,8 Jenurenu u KpaTHbIE 2
9-11 [Tpusnaku nenmumocty Ha 10, Ha 5 1 HA 2 3
12-14 [Tpu3naku nenumocty Ha 9 u Ha 3 3
15 IIpocThie U COCTaBHBIC YMCIA 2
16-18 HanGonpimuii 001Imii 1eIUTeIb 3
19-21 Haunmenbiniee ob1iee kpatHoe 3
22 [ToBTOpEHME 1 cucTeMaTU3als yueOHOro MaTepuana

23 Koumpononas paboma Ne 1 «/[enumocmos HamypaibHulX Yuces» 1
I'naBa 2. O0bIKHOBEHHbIE IPOOH 38
24,25 OCHOBHOE CBOMCTBO ApoOH 2




26-28 Coxkparmienue apooeit 3
29-31 [IpuBenenue apobdei k obieMy 3HameHaremno. CpaBHeHHE ApoOei 4
32-36 CnoxeHue U BhIYUTaHUE ApoOei 5
37 Koumpononas paboma Ne 2 «Cnoscenue u gpiuumanue opooei) 1
38-42 YMHOXeHHe 1poleit 3)
43-45 Haxoxnaenue qpo0u oT yucia 3
46 Koumpononas paboma Ne 3 « Ymnoorcenue opooeii» 1
47 B3aumno oOpatHblie yncia 1
48-52 Jlenenne npobeit 3)
53-55 HaxoxeHne yncina mno 3Ha4eHHIo ero Jpoou 3
56 [IpeobpazoBaHne OOLIKHOBEHHBIX JIPpOOEH B ACCATUYHBIC 1
57 beckoHeuHble TepHOANYECKUE IECITUIHBIEC TPOOH 1
58,59 JlecsaTnaHoe MPUOIIKEHNE OOBIKHOBEHHOU POOH 2
60 [ToBTOpEeHMEe 1 cucTemMaTu3alys yaeOHOTO MaTepuaia

61 Koumponwvnas paooma Ne 4 «QovikHogeHHbIE OpOOU» 1
I'naBa 3. OTHOLIEHUA ¥ MPONOPUHHA 31
62,63 OTHOIIEHUS 2
64-67 [Tponoprun 4
68-70 [IporieHTHOE OTHOIIEHUE ABYX YHCEI 3
71 Koumpononas paboma Ne 5 «Omunowenusn u nponopyuu 1
12,74 [Ipsimas u oOpaTHasi TPONOPIIMOHATIEHBIE 3aBUCUMOCTH 2
15,77 Jlenenue ynciia B JAHHOM OTHOIICHUU 2
78 OKpYy>KHOCTb U KpYyT 2
79-81 Jnuna okpyxHocTH. [nomans kpyra 3
82 HunuHap, KOHYC, 1ap 1
83-84 Jnarpammsl 3
85-87 Cryygaitabie coObITHSA. BEpOATHOCTH CITydyaifHOTO COOBITHS 3
88 [ToBTOpEHME M cUCcTEMaTH3AIMA Y4eOHOTO MaTepraa 1
89 Koumpononaa pavoma Ne 6 «Ilpamas u oopamuas nponopyuonaivhsie | 1

3aeucumMocmuy

90,91 [ToBTOpEHME M cUCcTEMaTH3AIMA Y4eOHOTO MaTepraa 2
92 Konmponvunaa paboma 3a | nonyzooue 1
I'naBa 4. PanoHaJbHbIE YHCJIA U JeCTBUA HA{ HUMH 70
93,94 [TonoxuTenbHBIC U OTPUIIATEIBHBIC YHCTA 2
95-97 KoopaunatHas npsimas 3
98,99 Ilenwie uncna. ParmonansHBIC Ynca 2
100-102 | Moaynb uncia 3
103-106 | CpaBHeHue uncen 4




107 Koumponovnaa paooma Ne 7 «llonoscumensnovie u ompuyamenvhsle uuc- | 1
nay
108-111 | CnoxxeHue paroHaIbHbIX YHUCEIT 4
112,113 | CpoiicTBa CIOKCHHS PAIIMOHATBHBIX YHCEIT 2
114-118 | BoruntaHnue panroHAIbHBIX YHCEI 3)
119 Konmponwvuaa paboma Ne 8 «Cnoscenue u epiuumanue payuonaavHvix | 1
yucen»
120-123 | YMHOXeHHE palliOHATIbHBIX YHCE 4
124-126 | CBolicTBa yMHOXEHHSI PAIlMOHATBHBIX YHCENT 3
127-131 | Koadduuuent. PacnpenenutenbHoe CBOWCTBO YMHOXKEHUS 3)
132-135 | JleneHue pariioHAIBHBIX YUCET 4
136 Koumpononaa paooma Ne 9 « Ymnoowcenue u oenenue payuonanvholx uu- | 1
ceny
137-140 | Pemenue ypaBHEHUI 4
141-145 | Pemenue 3a1a4 ¢ IOMOIIbIO YPAaBHEHHM 3)
146 Koumpononaa paboma Ne 10 «Pewenue ypaenenuin) 1
147,148 | IlepneHANKYJISPHBIE PSIMbIC 2
149,150 | OceBas u 1ieHTpajIbHA CHMMETPUU 2
151,152 | [lapannenbHbIe MIPSIMBIC 2
153-157 | KoopanHaTHas MIOCKOCTh 3)
158,159 | I'padpuku 2
160,161 | IloBTOpEeHUE M cucTEMaTU3AIM Y4eOHOTO MaTepuana 2
162 Konmponvunaa paooma Ne 11 «Payuonanvhwvie uucna u oeiicmeusn nHao |1
HUMUY»
IloBTOpEHME U cUCTEeMATH3AIMS Y4eOHOT0 MaTepHaJia 8
163-167 | YnpaxkHeHnus Jj1si TOBTOPEHUs Kypca 6 Kiacca 5
168 Hmozosas konmponavnas paboma 1
169,170 | IloBTOpEHHUE U cUCTEMaTU3AIIMsI YIEOHOTO0 MaTeprana 2
TemaTuueckoe miIaHupoBaHue. 6 Kiace
170 gacoB
Ne | HazBanme pasaesioB M | JaeMeHTbl conep:xa- | [Ipexmernbie
N/m | TeM YPOKOB, KoJIM4e- | HUsI ypOKa IUVIAHUPYeMble Ppe3yJbTaThl 00yue-
CTBO YaCOB HUSA
1. | 1-5. [ToBTOpenue 3a kypc | HarypanbHble yucna u | UutaTh M 3amMChIBATH MHOTO3HAYHBIE
5 knacca (6 4yacoB) mkanbl. CJHOXKEHWE W | YACNIA, CTPOUTh KOOPJAWHATHBIA JIyd;
6. BxoOnas KOHmMpOJib- | BBIMUTAHUE HATYypallb- | KOOPJWHATHI TOUYKHU.




Has paboma

HBIX YHCEL.
YMHOXKEHHE U JeJIeHUe
HATypaJbHBIX YHCEIL.
[Tnomanu ¥ 0OBEMBI.
OOGBIKHOBEHHBIE JIPOOH.
CnoxeHne W BBIUMTA-
HUE JECATUYHBIX JPO-
OcH.

JlelicTBOBaTh MO 33JaHHOMY M CaMoO-
CTOSITEJILHO COCTABJICHHOMY ILJIaHY.
[TomaroBo KOHTPOJMPOBATHh XOJ BbI-
MMOJTHEHMS 3aJJaHUM.

CaMoCTOSITENIPHO BBIOMPATH CHOCOO
pellIeHus 3a1ay.

UccnenoBarh cutyanuu, TpeOYOIIUE
CPaBHEHHUSI YUCETl, UX YHOPSIAOUCHUS.
[IporHo3upoBath pe3yJbTaT CBOUX
BBIYHCJICHUH.

Hcnons3yroT pa3Hbie NPUEMBI ITPOBEP-
KU ITPAaBUJILHOCTH OTBETA

I'pynnoBasi — oOCyXXJeHUE U BBIBEC-
HHUE MMOHSATHI IO TEME

DpoHTAJBbHAS — OTBETHI HA BOIPOCHI
NuauBuayajabHast — BBINOJHEHUE 3a-
JaHUU 110 TeMEe

JeauMocTh HATYypaJib-
HbIX YHCeJ

(17 gacoB)

7-8 JlenuTenu u KpaTHbIE
9-11 Ilpusnaku nenuMo-
ctv Ha 10, Ha 5 1 Ha 2
12-14 TlpwsHaku nenu-
MOCTH

Ha 9 nHa3

15 Ilpocthie M cocTaB-
HBIC YnCIa

16-18 HaubGonwmmii 06-
AN OEIUTEID

19-21 Hawumensiee 00-
niee KpaTHoe

22 IloBTOpeHne u cH-
cTeMaTu3alus y4eOHOro
Marepuasa

23 Koumpoavnaa pa-
ooma Ne 1 no meme
«denumocmo Hamy-
PANBHBIX YUCe)

HGJ'II/ITGJ'II/I N KpPaTHBIC

HaTypaJIbHOTO  4YHCIIA.
HaunOonpmmi

o0 JIEITATENID.
HaumeHnsmee ob1ree

kpatHoe. IIpusHaku ne-
JUMOCTH Ha 2, Ha 3, Ha
5,Ha 9, Ha 10.

[Ipocthie M cocTaBHBIE
yucia. PaznoxxeHue 4un-
CeJl Ha MPOCThIE MHO-
JKUTEIIH.

Pemenue TEKCTOBBIX
3amay apupMeTUYECKHU-
MM CITOCOOaMH.

Dopmynuposams OTPENCICHUS TOHS-
TUH: JeIUTEIb, KPaTHOE, IPOCTOE YHC-
JIO, COCTaBHOE YHCJIO, OOIMH JeiH-
TENNb, HAMOONBIINK OOIIUN ICITHTEIb,
B3aMMHO TIPOCTHIE YKCa, 001Iee KpaT-
HOE, HauMEHbllee o0llee KpaTHOE U
MPU3HAKHU JIEIMMOCTH Ha 2, Ha 3,

Ha 5, Ha 9, Ha 10.

Onucvlgamv  TIpaBWiIa  HAXOXKIACHUS
HaWOOJBIIETO  OOIIEro  JCIHTEIA
(HO/I), mammensIiero oOIIEro Kpat-
Horo (HOK) neckonpkux wmcen, pas-
JOKCHUST HATypallbHOIO 4YHClIa Ha
MIPOCTHIC MHOKHUTEIH

I'pynnoBasi — oOCy>XJieHUE U BBIBEIC-
HHME MOHSITUM 10 TEME

@poHTAJBLHAN — OTBETHI Ha BOITPOCHI
NupuBuayaabHas — BBITOJTHCHUE 3a-
JAHUU 110 TEME

OO0bIKHOBEHHBIE POOH
(38 yacoB)

24-25 OcHOBHOE CBOM-
CTBO JipoOu

26-28 CoxkparieHue Jpo-
Oei

OOBIKHOBEHHBIE JPOOH.

OcHoBHOE CBOMCTBO
npobu.  HaxoxxaeHue
npodu oT quca.

Haxoxnenne umcia mo
3HAQYEHUIO €ro ApoOwu.

Dopmynuposams OMPEEICHUS TTOHS-
TUW: HECOKpaTuMas JApoOb, OOIIMiA
3HaMEHAaTelNb JIBYX IpoOei,

B3aMMHO oOpaTHbIe yucia. [[puMeHsTh
OCHOBHOE

CBOMCTBO JIpoOM JUISI COKpaICHUS




29-31 IlpuBenenue apo-
Oeil k 001eMy 3HamMeHa-
teno. CpaBHEHHE Jpo-
oeit

32-36 CnokxeHue U BbI-
quTaHue apooeit

37 Kommponvnasa pa-
ooma No2

«Cnoxcenue u eviyu-
manue opooeiiy.

38-42 YMHOXeHHE Apo-
oeit

43-45 HaxoxneHnue Apo-
Ou OT yucna

46 Koumponvnaa pa-
ooma No3
«YMHoocenue opooeiry.
47 BsaumHO 0OpaTHBIC
qucia

48-52 Jlenenue npobeii
53-55 Haxoxnenue dwc-
Ja 1O 3HAYEHUIO €ro
Ipodu

56 [IpeobpazoBanue
OOBIKHOBEHHBIX JIpo0ei
B JICCATUYIHBIC

57 beckOHEYHbIE MEPUO-
TUYECKUE  JIECATUYHBIC
Ipobu

58-59 Jlecsatuunoe mpu-
OnmxkeHne OOBIKHOBEH-
HOM 1po0u

60 IloBTOpeHue u cu-
cTeMaTu3alus y4eOHOro
Marepuasa

61 Koumponvnasa pa-
ooma Ned «Oo0bIKHOGEH-
Hble Opoou)

[IpaBunbHBIE M Hempa-
BUJIbHBIC JIPOOH.
CMemnaHHbIC YHCIIA.
CpaBHeHue OOBIKHO-
BEHHBIX JpoOei u cme-
IIIAHHBIX YHCEII.
Apudmernueckue aem-
CTBUSI C OOBIKHOBCHHBI-
MU JpOoOsSMU

W CMEIIaHHBIMH YHCJIIa-
MU.

[IpencraBnenne 0OBIK-
HOBCHHOU B BHJE JECS-
TUYHOU. beckoHeuHbIe

NEPUOANYSCKHAC  JIECS-
THYHBIE ApoOu. Jlecs-
THYHOE TPHUOIMIKECHUE

OOBIKHOBEHHOM APOOH.

npob6eii. [IpuBoauTh 1podu K HOBOMY
3HameHaresno. CpaBHUBATh
OOBIKHOBEHHBIE JpoOu. BBIMOIHATH
apupMeTHIECKUE JefCcTBUA HaJ
OOBIKHOBEHHBIMHU JIPOOSIMHU.

Haxooumw npobk OT 4nciia ¥ YnCIIo 10
3aITaHHOMY

3HauYeHHUIO ero npobu. IIpeoOGpa3oBsi-
BaThb OOBIKHOBEHHBIE IpOOU B JECs-
tnyHble. HaxoauTs aqecaTnaHoe
npuOJIMKEeHnEe OOBIKHOBEHHOU ApOOH
I'pynnoBasi — 0OCyXXJeHUE U BBIBEIC-
HHUE MMOHATHH IO TEME

@poHTAJBLHANA — OTBETHI Ha BOITPOCHI
NuauBuayajabHasi — BBIIOJHEHHUE 3a-
JaHUU 110 TeMEe

OTHOLIEHHUSA W
nopuuu (31 yacoB)
62-63 OTHOIICHUS
64-67 Ilponopiuu
68-70 IlpomeHnTHOE OT-
HOIIICHHUE JIBYX YHCETT

71 Komumponvnasa pa-

npo-

OtHomienue. IlpoueHT-
HO€ OTHOUIEHHE JABYX
yucen. Jlenmenue yucia
B JAHHOM OTHOILICHHH.
Macrmira6.

[Tponopuusi. OcHOBHOE
CBOMCTBO  MPONOPLHH.

Dopmyruposams ONPEACICHUS TOHS-
THM: OTHOLICHWE, IPONOPUUs, MpPO-
LIEHTHOE OTHOIIEHUE [JBYX YHUCEIL,
MPSIMO MPOTIOPITMOHAIBHBIE U OOPATHO
MPOMOPUMUOHAIBHBIE BENIUYUHBIL. [Ipu-
MEHSITh OCHOBHOE CBOWCTBO OTHOIIIE-
HUSI 1 OCHOBHOE CBOMCTBO IPOHOPIIUHU.




ooma Ne5 «Omnowenusn
u nponopuuw».

72-74 Ilpsimas u obOpart-
Has MPOMOPIMOHAIIbHAS
3aBUCUMOCTH

75-77 Jlenenue yuciaa B
JTAHHOM OTHOIICHUU

78 OKpYX)HOCTb U KPYT
79-81 JlnuHa OKpY>KHO-
ctu. [Inomans kpyra

82 Immmuzap, KOHYC,
rap

83-84 JluarpaMMel

85-87 Cnyuaiinbie COOBI-
Ttusa. BeposiTHOCTh city-
YaitHOTO COOBITUS

88 IloBTOpeHue u cu-
cTemMaTu3alus y4eOHOro
Martepuaia

89 Koumponvnaa pa-
ooma Ne6 «Ilpamasa u
obpamnaa nponopyuo-
HAIbHASA 308UCUMOCTIIL)
90 — 91 IloBTopenue u
cUcTeMaTu3aius  y4eo-
HOTO MaTepuasa

92 Koumponvnaa pa-
ooma 3a | nonyzooue

[Ipsamas n

oOpaTHas MPOIOPIHO-
HaJbHBIC 3aBUCUMOCTH.
[Ipouentel. Haxoxne-
HUE TPOIEHTOB OT YHC-
ma. Haxoxxjaenue dmcia
10 €ro MPOIIEHTAM.
Pemenue TEKCTOBBIX
3a1a4  apupMETHIECCKH-
MH CII0CO0aMH
OKpy>XHOCTb U  KpYT.
JInmuHa ~ OKpPYXHOCTH.
Yucno n. Ilnomans
Kpyra

Harnsaaeie npencras-
JEHUsT O MPOCTpaH-
CTBEHHBIX dburypax:
MPSIMOYTOJIbHBIN Ta-
pajuIeIenume/, KyO,
nUpamMua,

UWIMH]P, KOHYC, IIap,
cthepa. Ilpumepnr pas-
BEPTOK  MHOTOI'PaHHHU-
KOB, IIWJIMHAPA, KOHYCA.
[IpencraBnenne  nas-
HBIX B BHUJE Ta0OIMII,
KPYTOBBIX U
CTOJIOYATHIX JUArPaMM,
rpauKoB.

CnyuaiiHoe  cOOBITHE.
JlocToBEepHOE M HEBO3-
MOJKHOE coObITHS. Be-
POSAITHOCTBH  CIIyYalHOTO
cOOBITHS. Pemenue
KOMOMHATOPHBIX 3a]1a4.

[IpuBOIUTH NpUMEpPHl U OINKCHIBATH
CBOMCTBA BEIWYHH, HAXOJIJIIMXCS B
npsIMOM U 0OpaTHOM MPOMOPIIUOHATB-
HBIX 3aBUCUMOCTSIX. HaxomuTh mnpo-
IICHTHOE OTHOIIIEHUE ABYX uucen. [le-
JUTh YHWCJIO Ha MPONOPLMOHAILHbBIC
YacTH.

3anucvieams ¢ TOMOIIBIO OYKB OCHOB-
HbIE CBOWCTBAa JpoOU, OTHOIICHUS,
MIPOITOPLIUH.

Ananusuposams MHGOPMAIIIIO, TIPEI-
CTaBJICHHYIO B BHJIC CTOJOYATHIX U
KPYTOBBIX JTUarpamMM.

I'pynnoBasi — oOCyXXJeHUE U BBIBEIC-
HHME MOHITUI 10 TEME

@®poHTAJIBHAS — OTBETHI HA BOIIPOCHI
NuauBuayajbHasi — BBINIOJHEHUE 3a-
JaHUU 110 TeME

PanuoHajbHble 4YHCTIA
U JelCTBHA HaJ HUMH
(70 gacoB)

93-94 TloJyIOKUTENBHBIC
U OTPHUIIATEIbHBIC YUCIIa
95-97 Koopnunatnas
npsMas

98-99 Ilenwic yncma. Pa-
[IHOHAJIbHBIE YHCIIA
100-102 Monynb yncna

[lonoxurenpHble, OT-
puUllaTENIbHbIE YHCa U
YHUCJIO HYJIb.
[IpoTrBONOIOXKHBIE
yucaa. Moayne yucaia.
Llenpie uyumcma. Panwmo-
HajbHble uKcna. Cpas-
HEHHUE PalMOHAJIbHBIX
gucen.  Apudmernue-
CKHE€ JICMCTBHS C pallu-

Ilpusooums puUMeEpPbl UCHOJIb30BAHUS
MOJIOKUTENIBHBIX W OTPULIATENBHBIX
yucen. OopMynHpoBaTh ONpPEIETIEHUE
KOOpAUHATHOM mpsMor. CTpOUTH Ha
KOOPJIWHATHOM NPSIMOM TOYKY C 3a-
JJAaHHOM  KOOPAMHATOM, ONpPEAEHSAThH
KOOPAUHATY TOUYKH.
Xapaxmepu306amb MHOXKECTBO LIEIIBIX
yrcesl. OOBSICHATh TNOHATHE MHOXe-
CTBA PALlMOHAIIBHBIX YHCEL.




103-106 CpaBuenue uu-
cel

107 Koumponvnaa pa-
ooma Ne7 «llonosxrcu-
mepvHble U ompuya-
mesibHble Yucia)
108-111 Cnoxenue pa-
[TUOHATBHBIX YHCEIT
112-113 CaoiicTBa cIo-
KEHUS  PalMOHATBHBIX
qucen

114-118 Beruurtanue pa-
ITUOHATBHBIX YHCEIT

119 Kommponvnaa pa-
ooma Ne8 «Cnosxcenue u
evluumanue pauuo-
HAbHBIX YUCe1»
120-123 YMHOKEHHE
palMOHANBHBIX YHUCET
124-126 CaoiicTBa
YMHOKCHHS PaIOHAIb-
HBIX YUCE

127-131 KosddwurmeHrT.
PacnpenenurensHoe
CBOMCTBO YMHOKEHHS
132-135 Jlenenue panu-
OHAJIBHBIX YHUCE

136 Koumponvnasa pa-
ooma Ne9 «Ymnoicenue
u OejleHue payuoHalb-
HbIX Yucen»

137-140 Pemenne ypas-
HECHUU

141-145 Pemenue 3amau
C IOMOIIIBIO YPaBHEHUI
146 Koumponvnas pa-
ooma NelO) «Pewenue
YPasHeHui)

147-148  Ilepnenauky-
JSIPHBIC TIPSMBIC

149-150 OceBast u 11eH-
TpaJibHasi CAMMETPHH
151-152 TlapannenbHble
psiMbIe

153-157 KoopauHaTtHas

OHAJIbHBIMU  YHUCJIAMM.
CBoiicTBa CIIOKEHUS H
YMHOXEHUS
PAllMOHAJIBHBIX  YHCEIL.
YpaBHEHUS. Kopenb
ypaBHeHUsl. OCHOBHBIE
CBOMCTBA

ypaBHeHui. Pemenne

TEKCTOBBIX 3aJay C II0-
MOIIBIO YPABHEHUH.
Bzaumuoe pacmonoxe-
HHAE JIByX  MpsMBIX.
[lepniennuKynsipHBIE
npsimble. OceBast M LEH-
TpajbHas CHMMETPUHU.
KoopanHatHas mpsimasi.
KoopaunatHass — mioc-
KOCTb

Dopmynupoeams ONPENEICHUE MOIY-
15 yrcsa. Haxonauts MOAyss yucia.
Cpasnueams palrOHAIbHBIC YHCITIA.
Beimonuare  apudmeTnyeckue  em-
CTBUS HAaJl PALMOHAJIBHBIMU YHUCIIAMH.
3anuchIBaTh CBOICTBa apudmerHye-
CKUX JEHCTBHH HaJ pPalMOHAIBHBIMU
yrciamMu B Buae (opmyn. HaszwiBath
ko3 uimeHT OYKBEHHOTO BBIpaxe-
HUSL.

Ilpumensams CBOWCTBA IIPU PELICHUHU
YPaBHECHUM.

Pemare TEKCTOBBIE 3amauM C IOMO-
IIbI0 YPABHEHUM.

Pacno3znasams Ha dyeprexax U pUCYH-
KaxX MEpPHEHAUKYJIIPHBIE U NapalIeib-
HBIE MIPsSIMbIE, PUTYPBI,

UMEIOLIME OCh CHUMMETPHUH, LEHTP
CUMMETPUHU. YKa3blBaTb B OKpYyXKaro-
IIEM MUPE MOJENHU ITUX (Uryp.
I'pynnoBasi — oOCyXJeHUE U BBIBEE-
HUE MMOHATUH 110 TEME

®poHTAIBLHAS — OTBETHI HA BOIPOCHI
NuauBuayajbHas — BBINIOJHEHUE 3a-
JaHUU 110 TEME




TJIOCKOCTh

158-159 I'paduxu
160-161 IloBTOpeHue wu
cucTeMaTuzalus  y4eo-
HOTO MaTepuana

162 Koumponvnaa pa-
ooma MNell «Payuo-
HanbHble uucia u oei-
CMeEUs HaA0 HUMUY

IloBTOpenne u cucre-
MaTH3alMsl  Y4eOHOro
MarepuaJia (8 yacoB)
163-167 IloBTopenue u
cucTeMaTuzalus  y4eo-
HOTO MaTepuaia Kypca
MaTeMaTuku 6 Kiacca
168 Hmozoean Kon-
mpoavHas paboma
169-170 IloBTOpeHue wu
cUcTeMaTu3aius  y4eo-
HOT'O MaTepuasa

OOBIKHOBEHHBIE TPOOH
u apudmeTnyeckue
JCHCTBHS C IPOOSIMHU.
Panmonanbabie yncna u
neuctsus ¢ Humu. [Ipo-
IEHThl. YpaBHEHHUS U
3a/laud, pellaeMble C
MOMOIIBIO YPaBHEHUH.

CucreMaTu3upoBaTh U 00OOIIUTH CBE-
JICHUSI O TIPEe0OpPa30BAHUM BBIPAKEHUN
U PEIICHUU YPABHEHUMN C OJTHUM HEU3-
BECTHBIM, TOJIYUYCHHbBIC YyYalllUMHUCS B
Kypce MaTeMaTuKu 5,6 KJ1accoB.
I'pynnoBasi — oOCy>K/ieHUE U BBIBEIC-
HUE MOHATHI M0 TEME

DOpoHTAILHAS — OTBETHI HA BOIPOCHI
NuauBuayajJbHas — BBIOJHEHUE 3a-
JaHUU 110 TeMe

TemaTnyeckoe miianuposanue. Maremaruka. 7 Kiace
baoxk Aaredpa
5 yacoB B He/leN0-9 Heelb (CEHTA0Ph-OKTAOPE), 3 yaca B He/IeNI0-25 Henenb (Hos0ph-Maii)

ConepxkaHrue TeM ydeOHOTO MaTepHala

IloBTOpEeHME 4

1-3 | IloBTOpEHHE 3

4 Bxoonasa konmponvhasn paboma 1

I'napa 1. J/IuHeiiHOe YpaBHEeHME € OJHOI NMepeMEeHHOU 15
b-7 Brenenue B anredpy 3
3-12 JIuHeliHOE ypaBHEHHE C OJIHOW MTEPEMEHHOM 5
13-17/ | Pemenue 3aa4 ¢ mOMOIIbIO YpaBHEHU 5
18 [ToBTOpEHUE U cucTemMaTu3alus yaeOHOro MmaTepuana 1
19 Koumpononas paboma Ne 1 «/Iuneiinoe ypagnenue ¢ 00H0OU nepemeHHo) 1

I'nasa 2. Ilesnibie BoIpa:keHust 95
20,21 | ToxxIeCTBEHHO paBHBIC BhIpakeHUs. ToxaecTBa 2
p2-24 | CTeneHb ¢ HATYpaJIbHBIM IOKa3aTeseM 3
5-27 | CBoiicTBa CTENIEHU C HATYpaJIbHBIM MTOKa3aTesieM 3
28,29 | OgHOYJIEHBI 2
30 MHoro4ieHb! 1
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31-34 | CrioskeHMe ¥ BBIYMUTAaHNE MHOTOWICHOB 4
35 Konmponvuaa paooma Ne 2 «Ceoiicmea cmenenu ¢ HamypaibHolM nokasa- | 1
menem»
36-39 | YMHOXXEHHE OJTHOYJICHA Ha MHOTOYJICH 4
10-43 | YMHOKEHHE MHOTOWIEHA HA MHOTOWICH 4
N4 Pa3noxxeHne MHOTOUJICHOB HA MHOXUTENU. BriHeceHue o01iero MHOKUTENS 3a | 1
CKOOKHU
415-47 | Pa3znoxeHne MHOTOWIEHOB HAa MHOKUTEIN. BeIHECEHME 00IIIEr0 MHOXKUTENS 3a | 3
CKOOKHU
18-50 | Pa3nokeHre MHOTOYJICHOB Ha MHOKUTENU. MeTO ] TpyupOBKH 3
bl Konmponvuaa paboma Ne 3 « Ymnoscenue mnozounenos. Paznoscenue mno- | 1
204J1€HO6 HA MHOMCUM 1)
b2-54 | [IpousBeneHne pa3HOCTH U CYMMBI JIByX BBIPKEHUMN 3
b5-57 | Pa3HOCTH KBaapaToOB JBYX BBIPAKEHUI 3
b8-61 | KBagpaT cyMMBI 1 KBaipaT pa3HOCTH JIBYX BBIpaKEHUI 4
52-64 | [IpeoOpa3oBaHre MHOTOUJICHA B KBAaJpaT CYMMBI WJIM Pa3HOCTHU JBYX BBIpaxke- | 3
HUU
55 Koumponwvnan paooma Ne 4 «Ilpeobpazosanue mnozounenos) 1
56,67 | CymMMa u pa3HOCTh KyOOB ABYX BBIpQKCHUI 2
58-71 | [IpumeHeHre pa3IMIHBIX CIIOCOOO0B PA3IOKEHUSI MHOTOWICHA HA MHOXKHATENN | 4
(2 [ToBTOpEHUE U cucTemMaTu3aIus yaeOHOro MaTepuana 1
/3 Koumponwvnaa paooma Ne 5 «Ilpeobpazoeanue mnozounenos» 1
I'naBa 3. ®yHkuuun 12
74,75 | CBsi3u Mexy BenMunHaMu. OyHKIUS 2
76,77 | CiocoObl 3amanus PyHKITMH 2
78,79 | I'padpuk PpyHKIIMM 2
30-83 | Jluneitnas ¢pyHkuums, e€ rpa@uku cBONCTBA 4
34 [ToBTOpEHUE U cucTemMaTU3aIus yaeOHOro MaTepuana 1
35 Konmponvuaa paboma Ne 6 « Dynkyus 1
I'naBa 4. Cucrembl JIMHEHHBIX YPABHEHHUI € ABYMH IePEeMEHHbIMU 23
86-88 |YpaBHeHHMs c IByMs ITepEMEHHBIMU 3
89-92 | JluneiiHoe ypaBHEHHE C IBYMS MTEPEMEHHBIMU U €T0 Tpaduk 4
93-96 | Cucremsl ypaBHEHUI ¢ AByMs nepeMeHHbIMU. ['paduueckuit meton peuienus | 4
CUCTEMBI JIBYX JINTHCHHBIX YPaBHEHUH C ABYMS TICPEMCHHBIMH
97-99 | Pemenue cuctem JIMHEWHBIX YPaBHEHUH METOIOM TTOJICTAHOBKHU 3
100- Pemienne cucteM JTMHEMHBIX YPABHEHUN METOJIOM CIIOKEHUS 3
102
104- | Pemenue 3a7a4 ¢ MOMOIIBIO CUCTEM JIMHEWHBIX YpaBHEHUN 4




108 [ToBTOpEHME U cucTeMaTHU3aIus yueOHOTO MaTepraa 1
109 Koumponwvnas paboma Ne 7 «Cucmemul TUHENHBIX YPAGHEHUIL) 1
IloBTOpEHMe U cUcTeMATH3ALMS Y4eOHOT0 MaTepHuaJia 11
110- | YopakHeHus a1 MOBTOPEHUSI Kypca 7 Kiacca 4
113
114 Hmozosasa konmponvnasn paboma 1
115- | YopaxkHeHus AJi MOBTOPEHUsI Kypca 7 Kiacca 6
120
baok I'eomerpus
25 Henenb (HOIOpb-Maii)— 2 pa3a B HEJICIIO
ConepxaHue TeM y4eOHOTO MaTepHalia
I'nasa 1. Ilpocreiiniue reomerpuyeckre Gurypol u MX CBOCTBA 11
1 Touku n npsiMbIe 1
2,3 OTpe30K U €ro JJIMHA 2
4.5 JIy4d. Yron. Usmepenue yrion 2
6,7 CMeXHBIE U BEPTUKAIBHBIE YIJIbI 2
8 [leprieHIUKYJISIpHBIE IPSMBIE 1
9 AKCHOMBI 1
10 IToBTOpEHUE U cucTeMaTU3aIs y4eOHOro MaTepuana 1
11 Koumponovnaa paboma Ne 1 «Ilpocmeituue zeomempuueckue guzypot u ux | 1
ceoucmeay
I'nasa 2. TpeyrojibHUKH 12
12,13 | PaBHble TpeyronpHukH. BricoTa, Meanana, OMCCEKTprca TPEYroJbHUKA 2
14-16 | IlepBsliif 1 BTOPOIi MPU3HAKU PABEHCTBA TPEYTOJLHUKOB 3
17-19 | PaBHOOEIpeHHBIN TPEYTOJBHUK U €0 CBOMCTBA 3
20 [Tpu3Haku paBHOOEIPEHHOTO TPEYTOJIHHUKA 1
21,22 | Tpetnii mpu3HAK PaBEHCTBA TPEYTOILHUKOB Teopembl 2
23 Koumponwvnas paooma Ne 2 « Tpeyzonvnurku) 1
I'nasa 3. [lapannensHbie npsimbie. CyMMa yrJjioB TPeyroJbHUKA 19
24 [TapanenbHble NpsSIMBbIE 1
25 [Tpu3Haky mapamIeIbHOCTH TTPSMBIX 1
26,27 | CBoiicTBa MapayyIedbHbIX TPSIMBIX 2
28-30 | CymMa yrioB TpeyrojabHUKa 3
31 IIpsAMOYTOJIBHBIN TPEYTOJIBHUK 1
32,33 | CBoiicTBa npsIMOYTOJILHOTO TPEYTrOJIbHUKA 2
34 [ToBTOpEHME M cucTeMaTH3aIys y4eOHOro MaTepuana 1
35 Koumponvnas paooma Ne 3 «Cymma y2i1068 mpey2onbHUKA) 1
I'naBa 4. Oxpy:KHOCTBH U KpYI. ['eoMeTpHYecKHe NOCTPOCHHUS 11
36 [T'eomerpuyeckoe MecTo ToYeK. OKpY>KHOCTb U KPYT 1
37,3 | HexoTopnie cBolicTBa OKpy>kHOCTH. KacarenbHas K OKpYKHOCTH 2




8

39,4 | OnucanHasi ¥ BMCaHHAsI OKPYKHOCTH TPEYTOJIbHUKA 2
0

41,4 | 3agauu Ha IOCTPOCHUE 2
2

43,4 | Metoa reoMeTpHUYECKUX MECT TOUCK B 3a/1a4aX Ha MMOCTPOCHUE 2
4

45 [ToBTOpEHME M cHCcTEeMaTH3aIs yueOHOTr0 MaTepraia 1

46 Koumponwvnas paboma Ne 4 « Okpysrcnocmov u Kkpy2» 1
Ilosmopenue u cucmemamusayus yuedonozo mamepuana 4
47-50 | IloBTOpeHue 4

TemaTn4yeckoe IIaHupoBanme. Ajredopa. 7 Kiacc
5 yacoB B Henen0-9 Henenb (CEHTIOpb-OKTIOPE), 3 yaca B HEJeNI0-25 Heenb (HosA0ph-mail).
Bceero-120 4

No
/1

Hazpanue Pa3aciioB U TCM YPOKOB,
KOJIMYECTBO 4aCOB

DJIeMEHTBI
YKaHUS ypoKa

cozep-

[IpenmeTHble  MIIAHWpPYyEMBIE
pe3yJbTaThl 00yUECHUS

IToBTOpenue (3 yaca)
1-3. IloBTOpEHUE
4. Bxoonasa konmpoavnaa paboma

JIuHeilHOe ypaBHeHHE C OJHOU
nepemeHHou (15 yacos)

5-7. BBenenue B anreOpy

8-12. JIuneiinoe ypaBHEHHE C OJTHOM
IIEPEMEHHOU

13-17. Pemienue 3amad ¢ MOMOIIBIO
YpaBHEHUI

18. IToBTOpEHUE M CcUCTEMaTU3ALIUS
y4ueOHOTO MaTepHaia

19. Konmponsvnan paooma Ne 1
«/luneiinoe ypaenenue c 00HOU
nepemeHHou»

BBenenue B anreo-
py

JIuneiiHoe ypaBHe-
HHUE C OJHOMN Tmepe-
MEHHOU

Pemenne 3amau c
MOMOIIIBIO  YpaBHE-
HUM

3Hnamp: YUCIIOBBIE BBIPAKEHUS
U BBIpAXKEHHUS C TMEPEMEHHBI-
MU, JIMHEHHBIE YypaBHEHMS,
IIPUMEPBI BBIPAXKEHUN C Tepe-
MEHHBIMU, JIUHEHHbIE ypaBHE-
HUS, KaK COCTaBJIATh BBIpaXe-
HUE C IEPEMEHHBIMU  TIO
YCIIOBHIO 33J]a4M, KaK BBINOJI-
HSATH TpeoOpa3oBaHUs BBIpa-
KEHHM; TPUBOJUTH MOJIOOHBIE
cliaraemble, pacKpbIBaTh CKOO-
KM, HaxXOOUThb 3HAYCHHE BBI-
paXXeHUs C MEPEMEHHBIMU NPU
3aIaHHBIX 3HAYEHHSX Iepe-
MEHHBIX, KJIacCU(pUIUPOBATH
anreOpanvyeckue BbIpAKEHUS,
ONUCHIBaTh LEJbI€ BBIPAXKE-
HUSL.

YMerh: pewarb JIMHEHHOE
ypaBHEHHE B 00IleM BHU/IE, UH-
TEPIPETUPOBATH  YPABHEHUE




KaK MaTeMaTHYECKYI) MOJIEIIb
peaIbHON CHUTyalluu, OIMCHI-
BaTh CXEMY PELICHUS] TEKCTO-
BOM 3a7]auu, IPUMEHATH €€ IS
pelieHus 3aaa4

Leabie BbIpaKeHUs

(55 yacoB)

20,21. ToXIEeCTBEHHO pPaBHbBIC BbI-
paxenus. ToxaecTBa

22-24. CteneHb ¢ HATypaIbHBIM IO-
KazaresieM

25-27. CBoiicTBa CTENEHU C HATY-
pajbHBIM MTOKa3aTeaeM

28,29. OgHo4neHBI

30. MHoTrOouJICHBI

31-34. CrnoxeHue U BBIUUTAHHUE
MHOTOYJICHOB

35. Kommponvnaa paooma Ne 2
«Ceolicmea cmenenu ¢ HamMypav-
HbIM noKazamesem
36-39.YMHOXKEHNE OIHOWIECHA Ha
MHOTOYJICH

40-43.YMHOXEHUE MHOTOUYJICHA Ha
MHOTOYJICH

44-47 Pa3nokeHre MHOTOYJICHOB Ha
MHOXUTENU. BbIiHEceHne 001Iero
MHOXHUTEJIS 32 CKOOKH
48-50.Pa3noxeHre MHOTOYJICHOB Ha
MHOXXHTENU. MeTOol TpyNIUpPOBKU
51.Konmponvnaapaooma Ne 3
«Paznoxcenue MHO2041€HO8 Ha
MHOMCUmMENnUu»

52-54 Ilpou3BeneHne pa3HOCTH W
CYMMBI IBYX BBIpaXKEHUH
55.Konmponvnan paooma 3a |-
noJayzooue
56-58.PazHoCTh
BBIPAXKECHUN
59-62 . KBagpar cymmbl U KBajpar
Pa3HOCTH ABYX BBIPAKECHUMU
63-65.1IpeobpazoBaHre MHOTOYJIE-
Ha B KBaJ[paT CyMMBbI WUJIM Pa3HOCTH
JBYX BBIPAXKECHUU

66.Konmponvnan paooma Ne 4
«Ilpeoodpazoseanue mHoz2ounenoe»

KBaJpaToB [IBYX

ToxxnecTBeHHO paB-
HbIC  BBIPAXKCHUSI.
ToxnecTBa
Crenenb ¢ HaTy-
paNbHBIM TIOKA3aTe-
JIeM

CBoiicTBa CTEIIEHHU C
HATypaJbHBIM TTOKa-
3aTeIeM
OnHOYIEHBI
MHoro4j1eHbl
CrnoxeHue U BBIYH-
TaHUE MHOTOWIEHOB
YMHOXEHHUE OJHO-
yjJeHa Ha MHOIO-

YJICH
VMHOXEHHE  MHO-
royjiceHa Ha MHOTO-
YJICH

Pa3noxxenue  MHO-
FOWIEHOB HA MHO-
)xurend.  BriHece-

HHE OOIIEero MHO-
JKUTEJIS 32 CKOOKH
Paznoxxenue  MHO-
rO4YJICHOB Ha MHO-
JKUTEIIN. Meton
IPYIIHUPOBKU
[IpousBenenue pas-
HOCTU U  CYMMBI
JBYX BBIpQ)KCHUU
PasHocTh KBagpaToB
JBYX BBIPAXKCHUU
KBanpar CYMMBI
Y KBaJIpaT Pa3HOCTHU
JIBYX BBIPAXKEHUM
[IpeoOpazoBanue
MHOTO4JIeHA B
KBaJpaT CyMMbl WJIH
pPa3HOCTH ABYX BBI-

3HaTh: onpedenenus TOXJE-
CTBEHHO DaBHBIX BBIPAKCHHH,
TOXKJIECTBa, CTEMEHW C HATY-
palbHBIM TTOKa3aTEeIeM, OIHO-

YIeHa, CTAHIApTHOTO BHIA
OJIHOYJICHA, kod(duruenta
OJHOYJIEHA, CTEIEHH OJHO-

YJIieHa, MHOTOWIEHA, CTENEHU
MHOT'OYJICHA;
ceoucmea: CTETEHU
C HATypaJIbHBIM TIOKa3aTeJeM,
3HaKa CTETCHHU;

npasuia: JI0Ka3aTeIbCTBA
TOXJECTB, YMHOKEHHS OIHO-
YyjieHa Ha MHOTOWIEH, YMHO-
YKEHUSI MHOTOUJICHOB.

Ymerb: Ookazvieamb CBOW-
CTBa CTENEHU C HATYpaJbHbIM
nokaszarejieM, 3aluchiBaTh U
JIOKa3bIBaTh (POPMYJIBI: TIPO-
U3BEJICHUSI CYMMbI U Pa3HOCTHU
JIBYX BBIPQXXCHUH, Pa3HOCTU
KBaJIpaTOB JIByX BBIPAXKECHUU,
KBajJpaTa CyMMbI W KBajpaTa
Pa3sHOCTH [JBYX BBIPaKECHH,
CyMMBbI KyOOB M Pa3HOCTH KY-
OOB JIByX BBIpAKEHUH.
Buviuucnsams 3HauYeHWE BbIpa-
JKEHUHN C IIEPEMEHHBIMH, MPU-
MEHSITh CBOMCTBA CTEIECHU TSI
npeoOpa3oBaHusl BBIPAKEHUH,
BBITIOTHATh YMHOXKEHHE OJIHO-
YJICHOB W BO3BEJCHHUE OJIHO-

YJICHAa B CTCIICHb, IIPHUBOIUTDL




67,68. Cymma u pa3HOCTh KyOOB
JIBYX BBIPaKCHUMU
69-72.1lpumeHenue Pa3IMYHBIX
CIIOCOOOB PA3JIOKEHUSI MHOTOUJICHA
Ha MHOYKUTEIN

73.1loBTOpEHHE W CHUCTEMaTH3AlU
y4ueOHOTO MaTepHalia
74.Konmponvnaa paooma Ne 5
«Ilpumenenue paziuuHvlX Cnoco-
006 paznoxceHus MHO204Y1€HA HaA
MHOMCUmMenuy

paXxeHUM

Cymma U pa3HOCThb
Ky0OB JBYX BBIpa-
YKeHUH

[Ipumenenune  pas-
JUYHBIX  CIOCOOOB
pa3JIOkKEHUSI  MHO-

rowjicHa Ha MHOXKH-
TCIN

OJIHOWIEH K CTaHAapTHOMY
BU]ly, 3alIUChIBAaTh MHOT'OYJICH
B CTaHJAapTHOM BHUJE, Olpeje-
JATh CTENEHb MHOTOYIEHA,
npeoOpa3oBbIBaTh MPOU3BE/IE-
HUE OJHOWIEHAa M MHOrouJje-
Ha; CyMMBbI, Pa3HOCTH, MPOU3-
BEJICHUA JIByX MHOTOWICHOB B
MHOTOWIEH. BbINONHATE pas-
JO)KEHHE  MHOIO4YJI€Ha  Ha
MHOKUTEJIN CIOCOOOM BbIHE-
CEHMsI OOIIEro MHOXHTENS 32
CKOOKH, CHOCOOOM Tpynmnu-
poOBKH, 10 (opMynaM cokpa-
IEHHOIO YMHOXEHUS U ¢
IPUMEHEHUEM  HECKOJIBKUX
cnoco6oB. Mcnonp3oBath yka-
3aHHbIE TIpeoOpa3oBaHUsl B
IIpoLIecCEe PEIICHHs] ypaBHeE-
HUM, JT0Ka3aTeIbCTBA YTBEP-
XKICHUH, pelIeHus TEKCTOBBIX

3aja4

®yuknuu (12 yacon)

75,76. CBsi3u MeXay BEIMUYMHAMHU.
OyHKIUA

77,78. CriocoObl 3a1aHust GyHKITAN
79,80. I'paduk Qynkumn
81-84.JIluneiinas Qynkums, e€ rpa-
(¢uku cBoiicTBa

85.IloBTOpeHnEe U cHUcCTEMATU3AIUA
y4eOHOro Marepuana
86.Konmponvnaa paboma Ne 6
«Dyukyuuy

CBsi3u MEX]ly BEJH-
yrnHaMu. OyHKIMS

CrniocoObl  3amaHus
byHKITUH
I'padux pyHkuMM
Jluneiinas  QyHK-
uus, e€ rpaduxu
CBOMCTBA

3nams: TpUMEPHl 3aBHCUMO-

CTe MEXAYy BEIMYMHAMH,
pa3nuyath Cpeau 3aBUCHUMO-
cTtel (YyHKIIMOHAIBHBIC 3aBU-
CHMOCTH.

Onucvieamv noHAmMuUA: 3aBU-
CHUMOM W HE3aBHCUMOM Iepe-
MEHHBIX, (PYHKIIMH, apTyMeHTa
byHKIIUK; CHOCOOBI 3a/laHUs
byHKIUH.

onpeneneHusi: obiacTu ormnpe-

DopmMynUpPOBaATH

neneHus (QyHKIUU, 0O0JacTu
3HauYeHU (QyHKIUHU, Tpaduka
bynkuun,
UM, [PAMOMN

JUHEHHON (yHK-
PONOPLHO-




HAaJIbHOCTH.

YMeTb: gviuuciams 3HaYCHUE
(GYHKIIMM 10 3aJaHHOMY 3Ha-
YEHHUIO apTYMEHTA, COCTaBIISTh
TaOIUIBl 3HAYCHUN (DYHKIWU,
CTpouTh rpaduk GHyHKIUH, 3a-
JaHHOW TaOJW4HO, MO rpadu-
Ky (yHKIHH,
MOJICTIBI0 PEAIbHOTO MPOIIEC-

ABJISTFOLCUCS
ca, ONpENeNsITh XapaKTepH-
CTUKH 3TOTO Ipoliecca, CTPo-
uTh Tpaduk JTUHEHHON (PYyHK-
MU U TPSIMOUA MPOMOPILHUO-
HAJIBHOCTH OIKCHIBATH CBOU-
CTBa ATUX (PYHKIUI

Cucrembl JHMHEHBIX YPABHEHHUII C
ABYMS NepeMeHHbIMHU (23 yaca)

87-89.YpaBHeHus ¢ IByMs MepeMeH-
HBIMU

90-93.JIuneitHOE ypaBHEHHE C IBYMSI
MIEPEMEHHBIMU U €T0 Tpaduk
94-97.Cuctembl ypaBHEHUH C ABYMsI
nepemeHHbIMH. [ 'paduueckuii  me-
TOA PEUIEHUsS] CHUCTEMBbI JBYX JIU-
HEWHBIX YPaBHECHUHN C JIByMs Iepe-
MEHHBIMH

98-101.Pemienrie cucteM JTUHEHHBIX
YPaBHEHHI METOJIOM IOJICTAHOBKHU
102-104.Pemenue cucrteM JMHEH-
HBIX YPaBHEHUIN METOJIOM CIIOXKEHUS
105-108.Pemtennie 3amad ¢ I1IOMO-
LIBI0 CUCTEM JIMHEWHBIX YPABHEHUN
109.1ToBTOpEHUE U CUCTEMATH3ALIHS
y4ueOHOT0 MaTepuaia
110.Koumponvnaapaboma
«Cucmemol JTUHEIIHBIX YPABGHEHU
C 08YMA NEPEMEHHBIMU)

N 7

ypaBHeHI/IH C IBYyM:A

IIEPEMEHHBIMU
JluneliHOEe  ypaBHe-
HUE C JIBYMs Iepe-
MEHHBIMU M  €ro
rpadux

CucreMbl  ypaBHe-

HUM C JIBYMS Hiepe-
MeHHbIMU. ['padu-
YECKHUM METOJl pe-
LICHUS CHUCTEMBI
JIBYX JIMHEWHBIX
YPaBHEHUM C JIByMS
IIEPEMEHHBIMU
Pemienne  cucrem
JMHEWHBIX YypaBHE-
HANM METOIOM MOJ-
CTaHOBKH

Pemenne CUCTEM
JIMHENHBIX YypaBHE-
HUM METOAOM CIIO-
KECHUS

Pemenne 3amau ¢
MMOMOIIBI0  CHUCTEM
JIMHEWHBIX YypaBHe-
1305071

3HATh: ypaBHEHUS C JABYMs

IIEPEMEHHBIMU; JIMHEWHOTO
YPaBHEHUS C ABYMs IIEPEMEH-
HBIMU; CUCTEMBI IBYX JIHUHEH-
HBIX YPAaBHEHHUW C AByMs IIe-
PEMEHHBIMH; PEAIBHBIX IIPO-
LIECCOB, I KOTOPBIX ypaBHE-
HUE C JByMs IIEPEMEHHBIMU
WM CUCTEMAa YpaBHEHUM C
IBYMsI TIEPEMEHHBIMM  SIBJIS-
IOTCSI MAaTEMATHYECKUMH MO-
JEISIMU.

Onpenenars, ABISETCS JIM Na-
pa 4ucesl pelIeHUEM JaHHOIO
YPaBHEHUS C JABYMs II€PEMEH-
HBIMU.

Dopmynuposamo.:
onpeoeneHus: PEIICHUs ypaB-
HEHUS C IByMSI [IEPEMEHHBIMU;
YTO 3HAYNAT PELIUTh YypaBHE-
HUE C JByMs II€PEMEHHBIMU;
rpaduka ypaBHEHHSI C ABYMs

NCPEMCHHBIMU;; JIMHEMHOI'O




YpaBHEHUS C JABYMs MEPEMEH-
HbIMU; PEIIEHUS  CUCTEMBI
YPaBHEHUH C IBYMsI NIEPEMEH-
HBIMU;

C80UCMEa YPABHEHUN C IByMS
MEPEMEHHBIMHU.

Onucvligamy: CBOUCTBa rpa-
¢dbrKa TUHEHHOTO YpaBHEHUS B
3aBUCHUMOCTH OT 3HAYEHHU KO-
s unueHToB, rpadudecKuit
METOJ PEUIEHUS  CUCTEMBI
JIBYX YPaBHEHUU C AByMs IIe-
PEMEHHBIMH, METOJ TOJCTa-
HOBKHU M METOJ CJIOKEHUS ISt
pelLIeHUs] CUCTEMbl JBYX JIH-
HEWHBIX YPAaBHEHUU C JBYMS
MEPEMEHHBIMU.

Cmpoumsb TpaduK JIMHEHHOTO
YpaBHEHUS C ABYMs IEPEMEH-
HbIMU. PermaTe cucTteMbl ByX
JIMHEWHBIX YpPaBHEHUI
C ABYMS IMEPEMEHHBIMU.
Pewams TexcToBble 3a1auu, B
KOTOPBIX CHCTEMa [BYX JIH-
HEWHBIX YPAaBHEHUU C JBYMS
NEPEMEHHBIMU  SIBJISIETCA Ma-
TEMaTUYECKOW MOJENBI0 pe-
aJbHOrO Tpoliecca, U HHTEp-
IpPEeTUPOBATh pe3yJbTaT pe-
HIEHUS CUCTEMBI

5. |IloBTOpeHMe M CHCTeMaTH3AIHUS
yueOHoro marepuaJia (12 yacos)
111-114. IToBTOpeHue
115.Umozo6an koumpoavnasa pa-
ooma

116-120.IToBTOpEeHME

Temarnuyeckoe mianuposanue. I'eomerpus. 7 kiace

25 Henenb (HOSOph-Mail). — 2 yaca B HEICIIO




Ne | Ha3Banue pa3zenoB M T€M YpPOKOB, | DneMeHTbl  coaep- | [IpeaqmeTHeie maHupyeMble

/1 | KOJIMYECTBO YaCOB KaHUsI ypoKa pe3yJIbTaThl 00y4YEeHMsI

1. | IIpocreiimmue Touku u psimMbIe Ilpueooums TpPUMEpPHI Te€O-
reoMeTpu4ecKue ¢urypsl | OTpe30K U ero AIU- | METPUUECKUX PUTYP.

u ux cpoiicta (11 yacoB)

1. Touku u npsimbie

2,3. OTpe30K u ero JJiMHa

4,5. JIyu. Yroiu. 3mepeHue yrioB
6,7. CMeXHbIE U BEpTUKAJIbHBIC yT-
JIBI

8.IlepnieHANKYIISIpPHBIE TPSIMbIC
9.Axcromsl

10.IToBTOpEHHE M cHUCTEMaTU3AIUA
y4ueOHOTO MaTepHalia
11.Konmpoavnaa paboma Ne 1
«Ilpocmeiiuuue 2eomempuueckue

Guzypor
U Ux ceolcmaea

Ha

JIya. VYrom. Hsme-
pEHUE YIJIOB
CMexHbIE U BEpPTHU-

KaJIbHBIE YTJIBI.
[TeprieHIUKYIISIpHBIC
psIMbIe

AKCHOMBI

Onucweléams TOUKY, MPAMYIO,
OTPE30K, JIy4, YTOJl.
Dopmynuposamy:
onpeoenenusi. PaBHBIX OT-
PE3KOB, CEpEeIMHBI OTPE3Ka,
pacCTOAHUS MEXIYy ABYMS
TOYKaMH, JOMOJIHUTEIIbHBIX
Jy4eu, pa3BEPHYTOTO YrIJa,
PaBHBIX YTJIOB, OUCCEKTPUCHI
yIila, CMEXKHBIX U BEpTHU-
KQJIbHBIX VYTJIOB, IE€peCceKa-
IOIUXCST TPSAMBIX, TEPIEH-
TUKYJSPHBIX TPSAMBIX, TEp-
NEHJVKYJIApa, HAKIOHHOM,
paccTosiHUSL OT TOYKH JI0
PSAMOM;

ceolicmea:  PaCIOJIOKECHUS
TOYEK Ha MNPAMOH, HU3MeEpe-
HUS OTPE3KOB U  YIJIOB,
CMEXKHBIX U BEPTHKAJIbHBIX
VIJIOB, TEPIEeHINKYISIPHBIX
IIPSIMBIX; OCHOBHOE CBOWCTBO
IIPSIMOM.
Knaccugpuyuposeams yripl.
/loxaszvieams: TEOpPEMBI O
NEPECEKAIOIINXCS NPAMBIX, O
CBOMCTBaX CMEXHBIX U BeEp-
TUKQJIbHBIX YIJIOB, O €JIWH-
CTBEHHOCTH MPSIMOM, Iep-
NEHIUKYJISIPHOU JNAHHOU
(cmyuaii, Korjga To4Yka JICKUT
Ha JJAHHOM MPSIMON).
Haxooums pyinHy oOTpe3ka,
IpalyCHYI0 Mepy yrjia, Hc-
IIOJIb3YSl CBOMCTBA MX H3Me-
pEHUI.

H306pascamb ¢ TIOMONIBIO
YepTEKHBIX ~ MHCTPYMEHTOB
reoMeTpuyeckue  (Urypsr:
OTPE30K, JIy4, YIOJ, CMEXK-




HbIE U BEPTUKAIbHBIE YTJIbI,
MEePIECHANKYJIAPHBIC nps-
MbI€, OTPE3KU U JIYUHU.
Tlosicusims, 4TO TaKoO€ aKCu-
oMa, OIpeJIeJICHUE.

Pewams 3amaun Ha BbIYMC-
JICHHWE U JI0Ka3aTeJbCTBO,
IPOBO/SI HEOOXOAUMBIE JI0-
Ka3aTeJbHbBIC PACCYKICHUS

Tpeyroabnuku (12 yacoB)

12,13. PaBuble TpeyroabHUKH. BbI-
coTa, MeauaHa, OUCCEKTpHca Tpe-
YTOJIbHUKA

14-16.I1epBBIif 1 BTOPOM NpHU3HAKU
pPaBEHCTBA TPEYTOJIbHUKOB
17-19.PaBHOGEIpEHHBIN  TPEYTOJb-
HUK U €r0 CBOWCTBA

20.ITpuznaku PaBHOOEIPEHHOTO
TPEYroJIbHUKA

21,22. Tperuii mpu3HaK PaBEHCTBA
TPEYrOJILHUKOB. TeopeMbl
23.Koumpononaa paooma Ne 2
«Tpeyzonvnurku»

PaBHble  TpEyTOJIB-
HUKHU. BricoTa, Me-
JIMaHa, OuccekTpuca
TPEyTOJbHUKA
IlepBpii U BTOpOU
MpU3HAKH  paBEH-
CTBa TPEYTOJbHUKOB
PaBHOOC 1pEeHHBINM
TPEYTOJbHUK WU €r0
CBOWCTBA

IIpu3zHaku  paBHO-
OeApeHHoro  Tpe-
YTOJIbHUKA

Tperuit IIPU3HAK
PaBEHCTBA Tpe-
YTOJBHHUKOB.  Teo-
pEMBI

Onucvléams CMBICI TTIOHATHS
«paBHble (uryps». I[Ipuso-
IUTh TPUMEPBl PaBHBIX (uU-
ryp.

H300pasxcamv M HAXOIUTH
Ha PHUCYHKax paBHOCTOPOH-
HUE, paBHOOEApPEHHBIE, Mps-
OCTPOYTOJIb-
TYNOYTOJbHBIE  Tpe-
YTOJIBHUKH U UX JJIEMEHTBI.

MOYTOJIbHBIE,
HBIE,

Knaccugpuyuposamo
YIOJIbHUKU IO

Tpe-
CTOpOHaM
U yIjiam.

Dopmynuposams:
onpeoenenus;  OCTPOYTOJb-
HOTO, TYNOYTOJBHOTO, Mps-
MOYTOJIBHOTO, paBHOOEI-
PEHHOTO, PAaBHOCTOPOHHETO,
Pa3HOCTOPOHHEIO TPEYIrOJIb-
HUKOB; OMCCEKTPHUCHI, BBICO-
ThI, MEIMAHBI TPEYTOJILHUKA,;
pPaBHBIX TPEYTOJHHUKOB; Ce-
PEAMHHOTO TEPIEHINKYIISApa
OTpe3Ka; MepumMeTrpa Tpe-
yTOJBHUKA,

ceoticmea: PaBHOOEIPEHHO-
ro TpeyrojbHHUKA, CepeluH-
HOTO TIEPIICHIUKYJIApa OT-
p€3Ka, OCHOBHOTO CBOWCTBa
pPaBEHCTBA TPEYTOJILHUKOB;

NpU3HAaKu: PABEHCTBA Tpe-




paBHOOEIpEH-
HOT'O TPEYTOJIbHUKA.

/Jlokaszbleamsb  TEOPEMBL: O
€AUHCTBEHHOCTH  MPSIMOM,

YTOJIbHUKOB,

NEPICHINKYJIAPHOW JaHHOM
(citywaii, Korga TOYKa JISKHUT
BHE JAHHON MNpsAMOM); TpH
IpU3HaKa paBEHCTBA Tpe-
YTOJIbHUKOB; IIPU3HAKU PaB-
HOOEAPEHHOr0 TPEYroJbHU-
Ka; TEOpEeMBl O CBOMCTBax
CEPEIMHHOIO  IEepPIEHIUKY-
aspa,
PAaBHOCTOPOHHETO TPEYIroJib-

pPaBHOOEIPEHHOTO U

HHMKOB.
Pasvsachame, 4TO Takoe TEO-
pemMa, OIKUCHIBaTh CTPYKTYPY
TeopeMbl. OOBACHATH, KaKyIO
TEOpEeMy Ha3bIBalOT o0Opart-
HOM JaHHOM, B 4YEM 3aKIIIO-
4aeTcs METOJl J0Ka3aTellb-
cTBa OT mpotuBHOro. Ilpu-
BOJIUTH TMPUMEPHI UCIOJIB30-
BaHMS 3TOr0 METO/1a.

Pemate 3amaum Ha BBIYHCIIC-
HHME U JOKA3aTCIbCTBO

Mapasiensubie npsambie. Cymma
yIJIOB TPeyroJibHuka (12 yacos)
24 IlapannenpHble IPSMBIE

25.11lpusHaku [apaJlICIbHOCTH
MPSIMBIX
26,27. CsolicTBa mapaIeIbHBIX
MPSMBIX

28-30.CymMMa yIJIOB TpEYrojibHUKa

31.IIpsAMOYTOJIBHBI  TPEYTOJIBHUK
32,33. CpoiicTBa MPSMOYTOJIBHOTO
TPEYroJIbHUKA

34.IloBTopeHne U cHUCTEMATU3AIUA
y4ueOHOT0 MaTepuaiia

[TapannensHbie
npsiMbIe
[Ipu3naku  mapan-

JICJIBHOCTU IIPAMBIX

CaoiicTBa  mapain-
JeNTbHBIX TPSIMbIX
CymMma yrioB Tpe-

YTOJIbHUKA
IIpssMOyTONIBHBIN
TPEYTOJIbHUK
CaoiicTBa  mpsmMo-
YTOJIBHOTO Tpe-
YTOJIbHUKA

Pacnosnasams Ha yeptexax
napajijieibHbIE MIPSIMBIE.
N3o0paxkath C€ MOMOIIBIO
JMHEMKU W YrOJIbHUKA IIa-
pajuIeIbHBIE NPSMBIE.
Onucwieams yribl, 00pa3zo-
BaHHbIE I[P [EPECEUCHUU
IBYX IPSAMBIX CEKYILEH.
Dopmynuposamsn.
onpeodenenus: NapajlieIbHbIX
IPSIMBIX, PACCTOSTHUSL MEXY
napauieIbHbIMU  MPSIMBIMU,

BHCIIHCTO yIJla TPCYroJbHN-




35.Konmponvnaa paooma Ne 3
«Cymma  y2noe mpey2oibHUKa»

Ka, TUIIOTEHY3bl U KaTeTa;
ceoticmea:  TAPAIJIEIbHBIX
IpsIMBIX; YIJI0OB, 00pa3oBaH-
HBIX TpU MEpeceyeHuM Ia-
paUIeNIbHBIX MPSIMBIX CEKY-
11(S7 K yJIOB  Tpe-
YTOJbHUKA; BHEIIHErO yria

CYMMBI
TPEYrOJIbHUKA;  COOTHOILIE-
HUW MEXIy CTOPOHaMH H
yriaMu TpPEyrojbHUKa; Mps-
MOYTOJIbHOTO TPEyTrOJbHUKA,
OCHOBHOE€ CBOMCTBO Mapai-
JICTBHBIX MPSIMBIX;

npu3HaKu: TAPaJIIEITbHOCTH
NpSIMBIX, PABEHCTBA MPSMO-

YT'OJIBHBIX TPCYT'OJIbBHHUKOB.

Jlokazvieamb: TEOPEMBI O
CBOMCTBAaX  IapaJuIEIbHBIX
IPSMBIX, O CyYMM€ YIJIOB

TPEYroJIbHUKA, O BHEIIHEM
yrie TpeyrojbHUKa, Hepa-
BEHCTBO TPEYIrOJIbHUKA, TEO-
PEMBI O CPaBHEHUHU CTOPOH U
YIJIOB TPEYTOJIbHUKA, TEOpE-

MBI O CBOMCTBax HPSIMO-
YIOJIBHOTO  TPEYrOJbHUKA,
MPU3HAKU napayyieIbHbIX

IPSAMBIX, PABEHCTBA IPSAMO-
YTOJIBHBIX TPEYTOJIbBHUKOB.

Pewams 3amaum Ha BBIYMC-
JIEHUE U TOKA3aTEIbCTBO

OKpy:XHOCTH U KPYT.
I'eomeTrpuyeckue MoCTpoeHUs
(11 yacoB)

36.'eoMeTprdecKOe MECTO TOYEK.
OKpy>XHOCTb U KpYyT

37,38. Hekoropeie CBOMCTBA
OKPY>KHOCTH. KacarenbHnas K
OKPY’KHOCTH

I'eomeTpuueckoe
MEeCTO TOYEK.
OKpy» HOCTb U KpyT

HekoTtopsie  cBOM-
CTBa OKPY>KHOCTH.
Kacarenpnas K
OKPYHOCTH

Tlosicusims, 94TO Takoe€ 3aj1aua
Ha TIOCTPOCHHUE;
yeckoe mecto Touek (I'MT).

reOMEeTpH-

[IpuBoguts npumepsr [ MT.

H3z06paxcams Ha PUCYHKaX
OKPY)KHOCTb U €€ 3JIEMEHTHI;
KacaTeJIbHYI0 K OKPY>KHOCTH;




39,40.0nncannasg W  BOHUCAaHHAI

OKPY>KHOCTH TPEYTroJIbHUKA

41,42. 3aaun Ha MOCTPOCHUE

43,44. Metonq TEOMETPUYECKUX

MECT TOYEK B 3ajlauyax Ha MOCTpoe-

HHE

45.1loBTOpEeHNE M CUCTEMaTH3aAlIH

yueOHOro MaTepuana

46.Konmponvnaa paooma Ne 4
«OKpyscHocmob u Kpyz»

OnwncanHasgs M BIIH-
caHHas OKPY)KHOCTH
TPEYroJIbHAKA
3aga4mM Ha MOCTpOe-
HHe

Meton reomeTpuue-
CKHUX MECT TOYEK B
3a/lagyax Ha MOCTPO-
CHHE

OKPY>KHOCTh, BIUCAaHHYIO B
TPEYTOJIbHUK, W
HOCTb, OIIMCAHHYK) OKOJIO
Hero. OnuchIBaTh B3aMMHOE

OKPYX-

PacCIOJIOKEHUE OKPYKHOCTH

U IIPSIMOM.
Dopmynuposams:
onpeoenenusi: OKPYKHOCTH,

Kpyra, ux 3JICMCHTOB, KacCa-

TEJIBHOM K  OKPY>KHOCTH;
OKPY>KHOCTH, OMHCAaHHOU
OKOJIO  TPEYrojibHUKa, H

OKPYXHOCTH, BIMCAHHOW B
TPEYTrOJIbHUK;
ceoucmea: CEPEIUHHOTO
neprneHaukyispa kak ['MT;
ouccekTpucsl yria kak [ MT;
KacaTeJIbHOM K OKPY>KHOCTH;
JAaMeTpa U XOpAbl; TOYKHU
MEPECEUCHUsS  CEPEAUHHBIX
MEPIECHAUKYJISIPOB  CTOPOH
TPEYrOJIbHUKA;, TOYKH IEpe-
ceyeHus: OUCCEKTPUC YTJIOB
TPEYTrOJIbHUKA;

NpU3HaKy KacaTeJIbHOM.
Jlokaszvieams:

CEpPEMHHOM TEPIECHANKYIIS-

TEOPEMBI O

pe u OucceKkTpuce yria Kak
I'MT,;

b

O CBOMCTBax KacaTeJbHOM;
00 OKPYXHOCTH, BITMCAHHOM
B TPEYTOJIBHUK, OIMCAaHHOM
OKOJIO TpEYroJIbHUKA; TMpH-
3HAKHW KacaTeJIbHOM.

Pewams OCHOBHBIC 3ajadu
Ha TOCTPOCHUE: MOCTPOCHUE
yTJla, paBHOTO JAHHOMY; I10-
CTPOEHHUE CEPEAMHHOTrO Iep-

MEHJUKYJSApA JTaHHOTO OT-




pe3Ka; MOCTPOEHHUE MPSIMOM,
NPOXOIAILIEH Yepe3 JTaHHYIO
TOYKY M NEPNEHIUKYISPHOU
JIAHHOW TMPSIMOM; TIOCTPOE-
HUE OMCCEKTPUCHI JTAHHOTO
yTJIa; TOCTPOECHUE TPEYTOJIb-
HHUKa 1O JBYM CTOpPOHaMm M
yIIIy MEXAY HHAMH; IO CTO-
POHE U ABYM MpPUIICKAIIUM K
HEM yIyiaM.

Pemars 3amaum Ha mocTpoe-
Hue mMetoaom I MT.
Cmpoums TpPEYrOAbHUK TIO
TPEM CTOPOHAM.

Pewams 3amaun Ha BBIUMC-
JICHHUE, JI0Ka3aTeNbCTBO
U IIOCTPOCHUE

IloBTOpeHNe m cUCTEeMATHU3ALMSA
yueOHOro marepuaJa (4 yaca)
47-50.1ToBTOpeHune

TemaTuyeckoe miaHupopanne. Maremaruka. 8 kiacc (204 gaca)

Baoxk Aaredpa

TemaTnueckuii miiad. AJjreopa.

No

Coneprkanue yueOHOTo Marepuaia

KomugecTBO

qacoB




IHoBTOpenue Kypca 7 kiacca 4
1 OpnHousieHbl U MHOTOYJIEHBI. JIecTBHS C OJHOWIIEHAMU U MHOTOUYIeHamu. | 1
CreneHb ¢ HaTypaJIbHBIM MTOKa3aTelieM, CBOMCTBA.
2 Pewienne ypaBHEHUHN U CUCTEM. 1
3 I'paduku QyHKIMA.
4 Bxoonaa konmponvnasa paboma
I'maBa 1. PanimoHajibHbIe BbIPAsKeHUsI 40
5,6 | PanmonanwsHbIC TpOOH 2
7-9 | OcHOBHOE CBOMCTBO paIllMOHAIBHON ApOOH 3
10- | CnoxxeHue U BBIYMTAHUE PAMOHAIBHBIX AP0OOEi ¢ OJIMHAKOBBIMU 3HaMe- | 3
12 HaATEISIMU
13- | CnoxxeHue W BBIYUTAHUE PALMOHAIBHBIX APOOEH € pa3HbIMU 3HaAMEHaTe- | 5
17 JISIMA
18 Konumponvnaa paboma Ne 1 «Cnosicenue u epluumanue payuoHaibHix | 1
opooeir)
19- | YMHOXEHHE U JIeJICHHE pallioOHaIbHBIX ApoOeii. Bo3Beaenue panvonais- | 4
22 HOM JIpoOU B CTETICHb
23- | ToxxaecTBEeHHBIC IPEOOPA30OBAHUS PALIMOHATBHBIX BBIPAXKCHHM 3)
27
28 Konumponvnaa paboma Ne 2 « Ymuorcenue u oenenue payuonanvhulx | 1
opooeiry
29- | PaBHOCUIBHBIC YpaBHEHUA. PalioHaabHbIe ypaBHEHUS 3
31
32- | CteneHb ¢ 1ENbIM OTPHUIATEIFHBIM MTOKa3aTeIeM 3
34
35- | CBoiicTBa CTETICHH C LIETBIM IMOKa3aTeJIeM 5
39
40- OyHKIHS Y = Kues rpaduk 4
43 X
44 Konumponvnaa paooma Ne 3 «Ceoiicmea cmenenu ¢ yenvim payuo- |1
HAbHBIM ROKA3amenem»
I'nasa 2. KBagpaTublie kopHHu. [leificTBUTEIbHBIE YHCIA 25
45-47 | dynkuys y = x° u eé rpaduk 3
48-50 | KBagpaTtHbie kopHU. ApudMEeTUYECKHUI KBAPATHBIA KOPEHb 3
51-52 | MHO€ECTBO H €T0 AJIEMEHTHI 2
53 Koumponwvuas paboma 3a 1 nonyzooue 1
54,55 | [TonmHO)kecTBO. Oniepaliuu HaJ, MHOXKECTBAMU 2
56,57 | HucnoBbie MHOKECTBA 2




58-61 | CoiicTBa apu(pMETUUECKOTO KBAIPATHOTO KOPHS 4
62-65 | ToxaecTBeHHBIE MPEOOpPa30BaHMS BBIPAKCHHH, COJepKaIluxX KBaapart- | 4
HbIC KOPHU
66-68 | dynkimsa y=+/x u eé rpapuk 3
69 Koumponvunan paboma Ne 4 «Keaopammuwie koprnu» 1
I'naBa 3. KBagpaTHble ypaBHeHUsI 26
70-72 | KBanmpaTHble ypaBHEHUsI. PerieHne HermoaHbIX KBapaTHBIX YPaBHEHUH 3
73-76 | ®opmyIia KOpHEH KBaJpaTHOTO YpaBHEHUS 4
77-79 | Teopema Buera 3
80 Koumponwvunan paboma Ne 5 «Keaopammuwie ypasnenusn» 1
81-83 | KBampaTHbIit TpéXuiieH 3
84-88 | Pemenue ypaBHEHUM, KOTOPBIE CBOAATCS K KBaAPATHBIM YPaBHEHUSM 5
89-94 | ParmoHayibHBIC YpaBHEHHS KaK MAaTEMAaTHUECKHE MOJIEIH peajlbHBIX CH- | 6
Tyaluu
95 Konmponvnaa paboma Ne 6 «Payuonanvnvle ypagnenusa kaxk mamema- | 1
muuecKkue mMooeau peaibHblX CUMYAyUil»
IToBTOpEHMe U cHUCTEeMATH3AIUA Y4eOHOI0 MaTepuaJia 7
96-98 | YmpaxxHeHus 11 MOBTOPEHUS Kypca 8 Kiiacca 3
99 Hmozoeasa konmpoavHas paboma 1
100- VYnpaxueHus 1Ji1 MOBTOPEHUsS Kypca 8 Kiacca 3
102
Baok I'eomerpust
TemaTnueckuii niian. I'eomerpus
No Kouu-
ypo | Coneprkanue yueOHOro Marepuaa YecTBO
ka 4acoB
I'naBa V. YerbIpexyroJbHUKH 24
1 MHOroyroyJbHuKH 1
2-3 | UeTbIpexyrojJbHUK 2
4-6 | ITapannenorpamm. 3




7 [Tapannenorpamm. CamocrosiTenbHas pabota 1
8-9 | Tpanerus. 2
10 | Tpaneums. CamocrtosTenbHast pabota 1
11- | [Tapannenorpamm u Tpamnenus. Pemenue 3aaad. 2
12

13 | IMapamnenorpamm u tpanenus. CamocrosiTesnbHas padoTa. 1
14- | IIpstMOYTrOJIBHUK 2
15

16- | Pom6 2
17

18- | KBamgpar 2
19

20- | OceBas u LIEHTpaIbHAasi CHMMETPUS 2
21

22- | Pemrenne 3agau 2
23

24 | Konmponvnas paboma Nel no meme: « YemuvipexyzonvHuxku. 1
I'nasa VI. Ilnomaap 22
25 | IlonsATHe TUIOIMIA I MHOTOYTOJIbHUKA 1
26 | Ilnomans npsMOyTrojibHUKA 1
27- | Ilnomans napajienorpaMmma. 2
28

29 | [1nomans napamienorpaMmma. 1
30- | [Tmomaape TpeyroJbHHKA. 2
31

32 | [Inomane TpeyroJbHHKA. 1
33- | [Inomanp Tpamenun 2
34

35- | Pemenne 3amau. Ilnomanas mapamienorpamma, TpEyroibHUKAa | | 2
36 | rpaneruu. CaMocTosITeNIbHAS paboTa.

37- | Teopema ITudaropa. 2
38

39 | Teopema ITudaropa. Pemenue 3agau. 1
40 | Teopema ITudaropa. CamocrostenbHast paboTta 1
41- | Pewrenue 3a1au 3)
45

46 | Konmponvnas paboma Ne2 no meme: «llnouwaony. 1
I'naa VII Onpenesienne nogo0HbIX TPEYroJbHUKOB 26
47- | OnpeneneHue mMoA0OHBIX TPEYTOJIHbHUKOB 3

49




50 | IlepBblit npu3HAK MOAOOUS TPEYTOJIbHUKOB 1

51 | Bropoii npu3Hak nogo0us TpeyrojJbHUKOB 1

52 | Tperuit npu3HaK MoA00US TPEYTOJbHUKOB 1

53 | [Ipusnaku nonobus TpeyroiabHukoB. CamocTosiTenpbHas padoTa. 1

54- | [Ipu3Haku noo0us TpeyrojabHUKOB. Pemenne 3amay. 2

95

56 | Koumponwvnana paooma Ne3 no meme: «llpusnaku noooous |1
mpey2o1bHUKO8)

57- | Cpenusist TUHHS TPEYroJIbHUKA. 2

58

59 | Cpenusisg nunus TpeyroybHuka. CaMoCTosITeNIbHAs paboTa. 1

60- | [IponopimoHaibHBIE OTPE3KHU B MPSMOYTOJILHOM TPEYTOJIbHUKE 3

62

63- | [Ipumenenue mogoOus K JOKA3aTEIbCTBY TEOPEM U PEIICHUIO 3a1ad. | 3

65

66 | [IpumeHeHnne mMogOOMS K JTOKA3aTEIhCTBY TEOPEM W PEIICHHIO 3amad. | 1
CamocTosiTenbHas paboTa

67- | CooTHOLIEHUSI MEXAY CTOpPOHAMH U yIiaMH MpsSIMOYTOJBHOIO | 3

69 | TpeyroJyibHHKA.

70 | CooTHOLIEHUSI MEXAY CTOpPOHAMM U yriamMu HpsMoyroibHoro | 1
TpeyroiapHuKa. CamocTosiTenbHas paboTa. .

71 | Pemenue 3amay. 1

72 | Konmponvnasa paboma Ne 4 no meme: «Illpumenenus noooousn k | 1
peuteHuro 3a0auy

I'nmasa VIII. OkpyxHocTh 26

73- | B3auMHoOe pacnosiokeHue mpsiMoil U OKPY>KHOCTU 2

74

75- | KacarenbHasi K OKPYXKHOCTH 2

76

/7 | KacarenbHas K OKPYXHOCTH 1

78- | I'pamycHast Mepa Iyru OKPYKHOCTH 2

79

80- | Teopema 0 BIIMCAHHOM YTJIE 2

81

82- | llenTpanbpHbie U BIMCAHHBIC YTJIIbl. Pemenne 3amau 2

83

84 | llenTpanbHble U BUcaHHbIE yribl. CamocTosiTeIbHas paboTa 1

85 | YerbIpe 3aMeyaTeNbHble TOUKH TPEYTOJbHUKA. 1

86 | YerbIpe 3aMeyaTesIbHbIe TOUKH TPEYTOJbHUKA. 1

87 | Yerblpe 3ameuaTenbHble TOYKU TpeyrojgpHuka. CamocrositenbHas | 1
pabora.

88- | BriucanHast OKpy>KHOCTb 2

89




90- | OnucanHas OKPYXHOCTb 2
91

92 | BrnmcanHnas u onvca”Hasi OKpY>KHOCTH. Perienue 3aad. 1
93 | BriucanHas u onucaHHasi OKpY)KHOCTH. Perienne 3amad. 1
94 | Pemenue 3amau. CamocTosiTenbHAs padoTa. 1
95- | Pemenue 3amau. 3
97

98 | Konmponvnas paboma Ne5 no meme: « OKpysHcHOCHIbY 1
Pemenue 3agau. (44) 4
99 | IloBTOopeHue TeMbl: «YeThIPEXyTroJIbHUKI 1
100 | [ToBTopenue Temnl «Ilnomans. Teopema I[ludaropar» 1
101 | [ToBTopenue Temnl «Ilnomans. Teopema Iludaropar» 1
102 | UTorossrii TecT 3a Kypc 8 Kiacca 1

TemaTuueckoe miIaHupoBanue. Ajreodpa. 8 kiace

3 yaca B Heaemro, Bcero 102 gaca

Ne | Ha3Banue pa3znenoB u TeM | DneMeHThl cojepxka- | [IpenMeTHble NmaHupyeMble pes3yibTa-
/Tl | YPOKOB, KOJMYECTBO 4Ya- | HUS ypOKa Thl 00Y4YEHHUS
COB
1. | IToBTOpenue. (4 yaca) Onnowiensl. MHoro- | CucreMaTu3upoBath U 0000IIUTH 3HA-
1. OpHouneHsl U MHOTO- | wieHbl. (CTeneHb C | HUsl, OJYYEHHBIE 32 Kypc 7 Kiacca.
wiieHbl. JIelcTBUS ¢ OJHO- | HATypaldbHbIM MOKa- | [pynmoBas — oOcyX/ieHre U BbIBEE-
YWIeHaMd W MHOrouieHa- | 3areneM.  CHCTEeMBI | HHE OHATUH IO TEME
Mu. CteneHp ¢ HaTypalb- | ypaBHEHHN. YpaBHe- | @pOHTAJBHAS — OTBETHI HA BOIIPOCHI
HBIM IIOKazareneMm, CBOM- | HuA. DOyHkuun n unx | UHauBuayaJbHasi — BBIIIOJIHEHUE 3a-
CTBA. rpauKy. JTAHUW 110 TEME
2. Pemienue ypaBHEHUN U
CUCTEM.
3. I'paduku pyHKIIMIA.
4. Bxoonaa kKonmpono-
Has padboma
2. | I'naea 1. Payuonansnvie | Pannonansueie 1po- | Pacno3nasams uenvie panvoHalbHbIC

svipasicenus(40 yacoB)
5,6. ParnonanbHbie Apoou
7-9. OCHOBHOE CBOWCTBO
panuoHaNnbHOU Ipodu
10-12. CnoxeHne U BbBI-
YUTaHUE PaAlMOHAIBHBIX
npoOeil ¢ OAMHAKOBBIMH

on

OCHOBHOE CBOMCTBO
panMoHaNbHOU Ipoou
CioxeHue ¥ BBIYH-
TaHUE PaIMOHATBHBIX
apoOeil ¢ oJauHaKo-
BBIMM 3HaMEHATEs-

BBIPQKEHMUSI, JAPOOHBIC pallMOHAIbHBIC
BBIPAKEHUS, IPUBOJUTHL IPUMEPHI Ta-
KHUX BBIPAXCHUM.

Dopmynupoeams onpeodenenun. pa-
LIAOHAJIBHOIO BBIPAXKEHUS, IOIYCTHU-

MBIX 3HAUYCHUN NEPEMEHHOM, TOXK]E-




3HaMEHAaTeIIMHU
13-17. CnoxxeHue H BBI-
YUTAHUE PaAlMOHAIBHBIX
npoOeil ¢ pa3HBIMU 3Ha-
MEHATEJISIMHU

18. Konmponvnasn pabo-
ma Ne 1 «Cnoscenue u
évluumanue pPauuUoHalb-
HbIX Opobei»

19-22. YMHOXeHHE U Jie-
JICHUE parmoHaTBHBIX
npobeii. BosBenenme pa-
IUOHAJILHOW JpOo0u B CTe-
I€Hb
23-27.ToxxnecTBEeHHEIC
npeoOpa3oBaHus  palvo-
HaJbHBIX BBIPAKCHUI

28. Koumponsnaa pabo-
ma Ne 2 «Ymnuoowcenue u
oesleHue pauuoOHAIbHBIX

opoobeir)
29-31. PaBHOCHIIBHEIC
ypaBHeHus. Parnmonans-

HbIC YPaBHCHUS
32-34. CreneHp ¢ LEIBIM
OTpHIIATEeIILHBIM  TTOKa3a-
TeJIEM

35-39. CsoiicTBa cTEeneHU
C LIEJIBIM [IOKA3aTeIeM

40-43. Oynkmus y:EI/I eé
rpadux

44. Koumponwvnaa paoo-
ma Ne 3 «Ceoiicmea
CHleneHu ¢ ueablm payu-
OHAIbHBIM nokazame-

Jiem)

MU
CroxxeHHe W BBIYHU-
TaHHUE PaIlMOHATBHBIX
npoOeil ¢ pa3HBIMU
3HaMEHATEIIMHU
VMHOXKEHUE U Jelie-
HUE PpalMOHAIBHBIX
npobeii. Bosenenue
paloHaIbHON Apodu
B CTCIICHb
ToxaecTBEHHBIC
npeoOpa3oBaHus pa-
[MMOHATBHBIX  BBIpaA-
JKeHUH
PaBHOCHIIBEHBIE ypaB-
HeHus. Pamnmonans-
HbIC YpaBHEHUS
CreneHp ¢ IEJIBIM
OTPUIIATEIBHBIM  T10-
KazaTeaeM

CBolicTBa  CTEIICHU
C LIEJILIM  MoKa3are-
JIEM

OyHKIUA y:E u eé
X

rpaduk

CTBEHHO PABHBIX BBIPAKEHUM, TOMKIE-
CTBa, PABHOCWJIbHBIX YpaBHEHUM, pa-
MOHAJIBHOTO YPaBHEHUSI, CTENEHU C
HYJIEBBIM IOKa3aTeJIeM, CTEIICHU C 1ie-
JbIM  OTPHIATEIIBHBIM  IMOKa3aTEJIEM,
CTaHJAPTHOTO BHJA 4KCIa, OOpaTHOM
MPOMOPUHUOHAIBHOCTH;

Dopmyauposams ceoiicmea. OCHOB-
HO€ CBOMCTBO pallMOHAJILHOW JpoOHu,

CBOMCTBA CTEIICHU C OCJIbIM IIOKA3aTC-

JeM, ypaBHEHUH, PYHKIUH y = K
n

Dopmynuposamsv npaeuna:
HUS, BBIYUTAHUS, YMHOKCHUS, I€TICHUS

CJIOXKC-

npo0Oeit, BO3BeIeHUs IPOOU B CTEICHB;
yCJIOBUE PaBEHCTBA JPOOHU HYIIIO.
/loka3vieamp CBOWCTBA CTENEHU C IIE-
JILIM TIOKa3aTeJIeM.

Onucwieams rpaduueckuii MeToj pe-
LICHUS YPABHEHUU C OJJHOW IIEPEMEH-
HOM.

Ilpumenams OCHOBHOE CBOICTBO pa-
[UOHAJILHOM JpOOM JJIsl COKpalleHUs
U npeoOpa3oBanusa apooeil. Ilpuso-
IWUTHh IpoOu K HOBOMy (00IieMy) 3Ha-
MeHateno. Haxomute cymmy, pas-
HOCTb, MTPOU3BEJCHUE U YaCTHOE APO-
Ocii. BBITIOMHATH TOXKICCTBEHHBIC Tpe-
oOpa3oBaHUs pallMOHAIBHBIX BBIPAXKE-
HUM.

Pewiamp ypaBHEHUS C TIEPEMEHHOU B
3HaMeHarele Jpoou.

Ilpumensams CBONCTBA CTEIEHU C ILie-
JBIM TIOKa3aTeJaeM I MpeoOpa3oBa-
HUS BBIPAKCHUMU.

3anucvleamb 4YWCIA B CTAaHJAPTHOM
BHJIC.
Boinoanamo

INOCTPOCHUEC U YTCHHUC




rpaduka QyHKIMH y = k
n

I'pynnoBasi — oOcyXeHue U BbIBEIC-
HUE MMOHITHUU 11O TEME
DpoHTAJIBHAS — OTBETHI HA BOIIPOCHI

NuauBuayajJbHasi — BBINIOJHECHUE 3a-
JAHUU 110 TEME

I'nasa 2. Keadpammnvie
kopuu. Jleiicmeumein-
Hble uucaa(25 uacos)
45-47. Oyukiysa Y = X° u
e€ rpaduk

48-50. KBaaparHbie KoOp-
HU. ApubmMeTnyecKui
KBaJIPAaTHBIN KOPEHb
51-52. MHOXECTBO U €ro
AJIEMEHTHI

53. Koumponvnas paéo-
ma 3a I nonyzooue

54,55, [TogMHOXeECTBO.
Oneparuu  Hajg MHOXe-
CTBaMu

56,57. YuciaoBble MHOXKeE-
CTBa

58-61. CroiicTBa apudme-
TUYECKOTO  KBAJPATHOTO
KOpHS

62-65. ToxXnecTBeHHBIE
npeoOpa3oBaHusl  BbIpa-
KEHUM, coaepKalux
KBaJpaTHBIC KOPHH

66-68. DyHKIUA y:«/§ U
e€ rpaduk

69. Koumponvnasa pabo-

ma Ne 4 «Keaopammnoie
KOpHU)

DyHknua Y = X2 U eé
rpaduk

KBampaTHple KOpHH.
Apudmernyeckuit
KBaJIpaTHBIN KOPEHb

MuoxxecTBO U €ro
JIIEMEHTHI
ITogMHOX€ECTBO.

Onepanuu Hajg MHO-
KeCTBaMU
Hucnosbie
CTBa
CaoricTBa
TUYECKOTO
HOTO KOpHS
ToxnecTBEHHbIE
npeoOpa3oBaHUs BbI-
paXXEeHUHU, CcolepKa-
111170'¢ KBaJpaTHbIC
KOpHU. OyHKIUA

y= xn ed rpadux

MHOXKEC-

apudme-
KBaJlpat-

Onucoeieams:
pJIEMEHTa MHOYKECTBa, CIIOCOOBI 3aja-

MOHSATHE MHOXXECTBA,
HUSI MHOXKECTB; MHOXKECTBO HaTypalib-
HBIX YHCEJ, MHOXKECTBO IEIbIX YHCEII,
MHO>KECTBO  pallMOHAJIbHBIX  YHCEJI,
MHOKECTBO JICUCTBUTEIIBHBIX YHCEN U
CBSI3U MEXIY dTUMH YHCJIOBBIMH MHO-
KECTBAMU; CBSI3b MEXIY OCCKOHEUHBI-
MU JECATUYHBIMH JPOOSIMU M pallfo-
HaJIbHBIMHU, HWPPAIMOHAIBHBIMU YHC-
JIAMH.

Pacno3naeamp panvioHAJIbHBIE U UP-
panuoHanbHble  uucna. [lpuBoauThH
MPUMEPHI PAIMOHATBHBIX YHCET U UP-
pallOHAJIBHBIX YHCEI.

3anuceieams ¢ TIOMOIIBIO  (HOPMYIT
CBOMCTBa JICUCTBUUA C JICHCTBUTEIb-
HBIMHU YU CJIaMHU.

Dopmynuposamp:

onpeodeneHusn’. KBaJpaTHOrO KOPHS W3
qucia, apupMeTUIeCKOTro KBapaTHOTO
KOpDHS W3 YHWCJa, PAaBHBIX MHOXKECTB,
MOAMHOKECTBA, IMEPECEUEHUs] MHO-
KECTB, O0BEUHEHUSI MHOYKECTB;
ceoticmea: GpyHkuuu y = X°, apudme-
THYECKOTO KBaJIpaTHOTO KOpHS, (PyHK-
185051 y:«& .

Jloka3vieamp cBoVicTBa apudmernye-

CKOTO KBAaJPAaTHOTO KOPHS.
Cmpoumb tpapuxu QyHKmui Y = X’ u

y=vx.




[IpumeHsATh TIOHSATHE ApUPMETUIECKO-
ro KBaJpaTHOrO KOPHS ISl BBIYHCIIC-
HUS 3HAYCHUN BBIPAKCHUM.

Ynpowame  Bepaxenus.  Pemath
ypaBHeHUs. CpaBHUBATh 3HAUYCHUS BbI-
paxxeHuil. BrImonHATE MpeoOpasoBa-
HUE BBIPAXKCHUN C NPUMEHEHHEM BbI-
HECEHUS MHOXUTEN W3-1I0J 3HaKa
KOpHs1, BHECEHUE MHOYKUTEIISA IO/ 3HAK
KOpHs. BwImonHATE 0cBOOOXKIIEHHE OT
WPPAlMOHAIBHOCTH B  3HAMEHATEJIe
JIpoOH, aHaIu3 COOTHOIICHUH MEXIY
YUCIIOBBIMM MHOKECTBAMU U HX 3JIE-
MEHTaMH

I'pynnoBasi — oOcyXeHue U BbIBEIEC-
HHE MOHATHUM MO TEME

DOpoHTAILHAS — OTBETHI HA BOIPOCHI
NuauBuayajJbHass — BBIIOJIHEHUE 3a-
JaHUU 110 TeME

I'nasa 3. KsagpatHbie
ypaBHeH#us (26 yacoB)
70-72. KBagpatHbie ypas-
HeHus. PemeHne Hemnoui-
HBIX KBaJpaTHBIX ypaBHE-
1302078

73-76. ®opmyna KOpHEH
KBaJI[paTHOTO YpaBHEHHUS
77-79. Teopema Bueta

80. Koumponvnasa paéo-
ma Ne 5 «Keadpammuoie
YPABGHEHU)

81-83. KBaapatHsbIil Tpéx-
YJIeH

84-88. Pemenue ypaBHe-
HHW, KOTOPBIE CBOJSTCS K
KBaIPAaTHBIM YPaBHCHHSIM
89-94. PanrionanbHbIe
ypaBHEHMS Kak MaTema-
TUYECKUE MOJIEIN pealib-
HBIX CUTYyalui

95. Konmponsnasn pabo-
ma Ne 6 «Pewenue payu-
OHAILHBIX YPAGHEHUTL)

KBanparneie ypaBHe-
HUsA. PemeHue He-
MOJIHBIX KBaJPaTHBIX
ypaBHEHUI
dopmyna KOpHEHN
KBaJ[paTHOTO  ypaB-
HeHus. Teopema Bu-
era
KBanparnsiit
YJIeH
Pemenue ypaBHeHun,
KOTOPBIE CBOJATCA K
KBaJIpaTHBIM YpaBHE-
HHSIM
PannonanbsHubie
YpaBHEHHUSI Kak Ma-
TEMATUYCCKUE MO/IC-
JU pEAbHBIX CHUTYya-
1007044

TPEX-

Pacnosnaeame v IpUBOAUTH IIPUMEPHI
KBaJpPaTHbIX YPAaBHEHUW PpPa3IUYHBIX
BUJIOB (TIOJHBIX, HEMOJHBIX, MPUBE-
JNEHHBIX ), KBAJIPATHBIX TPEXUICHOB.
Onucvleams B 001IEM BHUJAE pELICHUE
HETIOJIHBIX KBAJIPATHBIX YPABHEHUM.
Dopmyauposams:

onpeoesleHusA’. YpaBHEHUs IIEPBOU CTe-
IIEHHU, KBAJAPATHOTO YPABHEHHWs; KBaJ-
pPaTHOrO TPEXUJICHA, JUCKPUMHUHAHTA
KBaJIpaTHOI'O YPaBHEHUS

M KBAApaTHOIO TPEXUJICHA, KOPHA
KBaJpaTHOTO TpEXuieHa; OWKBaapaT-
HOTI'O0 YPaBHEHMUS;

C60UiCmea XKBaIpaTHOrO TPEXUJICHA,
meopemy Bueta u oOpaTHyIO €il Teo-
peMy.

3anucvieamsb 1 10Ka3bIBaTh POPMYITy
KOpHEN KBaJpaTHOro ypaBHeHus. Mc-
CleA0BaTh KOJIMYECTBO KOPHEH KBal-
PaTHOTO YpPaBHEHUS B 3aBUCHUMOCTH OT
3HaKa €ro JMCKpUMHUHAHTA.
Jlokazvieams meopemot. Buera (nips-
MyI0 U O0OpaTHyI0), O pa3joKEHUH
KBAJIPATHOTO TPEXUIEHA HA MHOXKUTE-




JIM, O CBOMCTBE KBaAPATHOIO TPEXUIIE-
Ha C OTPUUATEIBHBIM JUCKPUMHUHAH-
TOM.

Onucwieams Ha TIpUMEpPAX METOJ 3a-
MEHbl TEPEMEHHOW [JIl  pPEIICHUS
YpPaBHCHUU.

Haxo0umb KOpHU KBaJpaTHBIX ypaB-
HEHUN Pa3IN4HbIX BUIOB. [IprMeHSTH
teopeMy Buera u oOpatHyto e Teope-
My. BBITIONHATE pa3noKeHue KBajapar-
HOrO TpEXWICHA HAa  MHOXXUTEIU.
HaxoauTte KOpHH ypaBHEHUH, KOTOpPbIE
CBOJAITCS K KBajipaTHbIM. COCTaBIISITh
KBaJ[paTHbIC ypaBHEHUS U YpPaBHEHUS,
CBOJSIIIMECS K KBAJAPATHBIM, SIBIISIIO-
muecs MaTeMAaTHYECKUMH MOJEISIMU
peanbHbIX CUTyallui

I'pynnoBasi — oOcyX/IeHHE U BbIBEIC-
HUE MOHATHI 10 TEME

DOpoHTAILHAS — OTBETHI HA BOIPOCHI
NuauBuayajabHasi — BBINIOJIHEHUE 3a-
JaHUU 110 TEME

Iloemopenue u cucme-
mamuzayua  yu4eOHO20
Mamepuana

(7 uacoes)

96-98. VYmnpaxHeHus s
MOBTOPEHUsI  Kypca 8
KJ1acca

99. HUmoczoean  KoH-
mponvHaa paboma
100-102.YopaxHeHus s
MOBTOpEeHUA  Kypca 8
KJacca

3Hamp anropuTM pEIICHUS KBaJpaT-
HOTO YpaBHEHHS;

QITOPUTM  PEIICHUS] PAMOHAILHOTO
ypaBHEHUs, OWMKBaJpAaTHOIO ypaBHe-
Hus, (OpMyJibl KOpHEH KBaJpaTHOIrO
YPaBHEHUS;

Ymems npumenats GopMynbl IS
HaXOXJEHUs KOpHEW KBaJgpaTHOIO
YPaBHEHUS;

pemarb pauMOHAIbHBIE YpPAaBHEHMS,
OMKBaJIpaTHbIE YPAaBHEHHS METOJOM
BBEJICHUS HOBOU IEPEMEHHOM;
BBITIOJIHATh PA3JI0XKEHUE KBAJIPATHOIO
TpeXujeHa Ha JIMHEWHbIE MHOXHUTEIH
Pa3JIMYHBIMU CTIOCO0AMU;

pemaTb UppaldoOHaIbHbIE YpPaBHEHUS
METO/JIOM BO3BEJECHUSI B KBaJpaT; pe-
niaTh MPAaKTHYECKHE 3a/ladd, C MOMO-
IIbI0 PALMOHAIBHBIX YPaBHEHU.
I'pynnoBasi — o06CyXaeHne U BbIBE/E-
HUE ITOHATHUH 110 TEME

@OpoHTAJBHAS — OTBETHI HA BOITPOCHI
NupuBuayajibHass — BBIIOJIHEHHE 3a-




JaHUU 110 TEME

TemaTnueckoe mannposanme. I'eomerpus. 8 kiace

3 yaca B Hezemto, Bcero 102 gaca

No | Ha3zpanue pa3aenoB u TeM | DIeMeHThl  coaepxa- | [[peameTHble iaHUpyeMbIe pe-

TI/TI | ypOKOB, KOJIMYECTBO Ya- | HASA ypOKa 3yJIbTaThl 00yUYCHHUS
COB

1. | 1 MHoroyronbHUKH UYerpipéxyronbauk ¥ | Iloacuamep, 9TO TaKOE 4YETHI-
2-3 quI)IpeXYI‘OJ'II)HHK €TI0 DJICMCHTHI péXYl“OJIBHI/IK. OnuceiBaTh dJe-
4-6 I[Tapammenorpamm. [Tapannenorpamm. MEHTBI YETBIPEXYTOJIbHUKA.

7 Ilapamnenorpamm. Ca-
MOCTOsITEeNIbHAs paboTa
8-9 Tpaneuus.

10 Tpameuus. Camoctos-
TelbHas paboTa

11-12 [NapannenorpamMm u
Tpanenusa. Pemenne 3a-
nad.

13 Tlapannenorpamm u
Tpareuus. Camocros-
TenabHas padoTa.

14-15 [IpssMOyTOJIbHUK
16-17 Pom6

18-19 Ksagpar

20-21 OceBass u
TpaJIbHAsi CAMMETPHUSI
22-23 Pemrenue 3amau

24 KontponbHas pabota
Nel mo Teme: «Yetwipex-
YTOJBLHUKIY.

OCH-

CrolicTBa mapasieno-
rpamMma

[Ipu3Haku napauieno-
rpamma
[IpsAMOyTOJIBHUK
Pom6

KBangpar

Cpenssis nuHUS  Tpe-
yrOJIbHUKA

Tpanenns

Pacno3naeamp BBHIYKIIBIE WU
HEBBIIMYKJIBIC  YETHIPEXYTOJIb-
HUKH.

H3zo0paxrcamsv 1 HaXOOUTh Ha
PUCYHKAX 4YeTHIPEXYTOJIbHUKH
Pa3HbBIX BUJIOB U UX DJIEMEHTHI.
Dopmynuposamp:
onpeoenenusn: napa’iesno-
rpamMma, BBICOTBI TApaJIEIIO-
rpamMma; MPSMOYTOJIbHHKA,
pomba, KBajapara; CpeaHeil Jiu-
HUW TPEYTOJIbHHWKA; TpameIu,
BBICOTBHI ~ Tpamemuu, CpeaHei
JUHUM Tparelny; ICHTPaIbHO-
ro yria OKpPY>KHOCTH, BITHUCaH-
HOTO yrja OKPYXHOCTH; BITU-
CaHHOTO U OIHUCAHHOTO YEThI-

PEXYTOJIbHUKA,;
ceoucmea: mapajiieorpaMma,
MPSIMOYTOJIbHUKA, pomoa,

KBaJipara, CpeHUX JIMHUU Tpe-
YrOJIbHUKA W Tpalelyu, BIU-
CaHHOI'O yIJIa, BIMCAHHOIO W
ONMCAHHOTO YETBHIPEXYTOJIbHHU-
Ka;

RPU3HAKU:

napajiesiorpaMmma,




NPSMOYTOJIbHUKA, poMOa, BIU-
CaHHOTO U OIIMCAHHOI'O YETHI-
PEXYTOJIbHUKA.

/Jloka3bieamp. TEOPEMBI O CyM-
M€ YIJIOB YETBIPEXYTOJIbHUKA, O
IpagyCHOM Mepe BIMCAaHHOIO
yIia, O CBOMCTBAX MU MPU3HAKAX
rapasuiesiorpamma, psIMO-
YTOJIbHUKA, poMOa, BIUCAHHOTO
U ONHUCAHHOIO YETBIPEXYTOJIb-
HUKA.

Ilpumenamo U3y4eHHBIE OIIpE-
JIEJICHUsI, CBOMCTBA U IIPU3HAKH
K PELICHUIO 3a/1a4

I'pynnoBasi — oOcyxneHue u
BBIBE/ICHUE TTOHATHMN 110 TEME

dpoHTAJIbHAA — OTBETHl HA
BOIIPOCHI
NuauBuayajbHasi — BBINOJ-
HEHHE 3aJlaHUI 10 TEME
I'nasa VI. Ilnomaan MHOroyroJIbHUKH. Iloacnames, 4YTO TaKOE ILIO-
25 Tlomsthe muiomauy | 110HATHE IJIOIIAIN | 1jaib MHOTOYT'OJIbHHUKA.
MHOTOYTOJIbHUKA MHOTOYTOJIbHUKA. OnuceiBaTh ~ MHOTOYTOJIBHUK,
[Inomans psIMO- .
26 Ilnomags  mpsiMo- yrobHIKa €ro DJJIEMEHTHI; BBINYKJIbIE H
YTOIbHHKA Tlromans mapaniesno- HEBBINYKJIBIE MHOTOYTOJIbHUKH.
27-28 ITnomraas mapaiie- | rpamma. M300paxaTe U HaxXOIUTh Ha
J0rpamMma. HJ‘[O]_[Ia):[]g, TPEYyroJib- PUCYHKaX MHOI'OYT'OJIBHUK H
29 Tlnomazs mapamreno- HHUKa €ro dJIEMEHTBbI; MHOTOYTOJIb-
rpamMMa. [1nomans tpaneunu HHK, BIIMCAHHBIN
30-31 omans Ipe- B OKPY>KHOCTb, M MVHoroyronb—
HUK OIMMCAHHBIN O0KOJIO
YTOJIbHHKA. Teopema daneca. ’
32 [Dnomas TpeyronbHy- | 1€OPEMa O MPOMopIH- ORPYHOCTH.
OHAJIBHBIX OTPE3Kax Dopmynuposams:

Ka.
33-34 ILmonranb Tpanenuu
35-36 Pemienue
[nomans

3azay.
napauiesno-
rpamMMma, TpeyrojibHUKa H
TpaIeuu. Camocros-
TenabHas padoTa.

37-38 Teopema Iludaro-

[TogoGHBIE TpEyroih-
Huky. IlepBeiil npu-
3HaK TMOM00usT Tpe-
yTrOJIbHUKOB

Bropoii wu  Tperuit
OpU3HaKM  1oAoOus
TPEYroJIbHUKOB

onpeoenenusn: BIHUCAHHOTO U
OMMCAaHHOTO MHOTOYTOJIbHHKA,
TLJTOIIA TN MHOT'OYT'OJIbHUKA,
PABHOBEJIMKUX MHOTOYTOJIbHH-
KOB;

OCHOGHble C80licmea MO
MHOT'OYTOJIbHUKA.

ﬂoxazbwamb: TCOPEMBI O CyM-




pa.
39 Teopema Iludaro-
pa. Pemenue 3amay.

40 Teopema Iludaro-

pa. CamocrosiTeIpHas pa-
oora

41-45 Peutenue 3amau

46 KonrpoabHasi padota
Ne2 mo Teme: «llno-

1116201 § S

M€ YIJ0B  BBIIYKIOro N-
YIOJIBHUKA, IUIOIIAAA MPSIMO-
YIOJbHMKA,  IUIOWIAAU  Tpe-
YIOJIbHMKA, IUIOLIAAU Tparie-
LIAH.

Ilpumenamp M3y4yeHHbIE OIpe-
JICJICHUs, TEOPEMBI U (POPMYIIbI
K PELICHUIO 3a]a4

I'pynnoBass — oOcyxaeHue u
BbIBEJICHHE [TOHATUH 110 TeMe
@®poHTaIbHAA — OTBETHl HA
BOTIPOCHI

UHamuBmnayanbHaa — BblNOHe-
Hune 3ap,aHm‘/'| no teme

I'naBa VII Onpenenenne
NOAO0HBIX TPeyroJjbHU-
koB 47-49 Onpenenenue
MOJOOHBIX  TPEYrOJbHU-
KOB 50 IlepBbrit
OpU3HAK MOAOOUS Tpe-
YTOJIbHUKOB

51 Bropo#i mpu3Hak Io-
noous TPEYrOJIbHUKOB
52 Tperuii npu3Hak To-
noous TPEYroJIbHUKOB
53 Ilpusznaku mnogo0us
TpeyroiapbHukoB.  Camo-
CTOSITEIIbHAS pabora.
54-55 Ilpusnaku noaoOus
TPEYTOJIBHUKOB. Pemenue
3azay.

56 Kommponvnaa pabo-
ma Ne3 no meme: «llpu-

3HaKu nooodbus  mpe-
Y2016 HUKO68)
57-58 Cpennss JIUHUS
TPEYroJabHUKA.

59 Cpennsiss nuHUA Tpe-
YTOJIbHUKA. Camocros-

Merprueckue  COOT-
HOIIICHUS

B MIPSIMOYTOJIBHOM
TPEYTrOJIbHUKE
Teopema [Tudaropa
Tpuronomerpuueckue
(GYHKIIUA OCTPOTO yT-
Ja  OpsIMOYTOJIbHOTO
TPEYTOJbHUKA
Pemenue psIMO-
VTOJIBHBIX  TPEYIroJib-
HUKOB

3HaTh: ompenereHue Moa00-
HBIX TPEYTOJIbHUKOB, MPU3HAKU
noaoous TPEYroJIbHUKOB,
YMETh NPUMEHATh UX Ui pe-
HICHUS TPAKTUIECKUX 3a]1ad.
yMeTb: TPUMEHSITH MOA00ue
TPEYrOJIbHUKOB MpPH pPELIECHUU
HECJIOKHBIX ~ 3a/a4, TOJb30-
BaThCS SI3BIKOM T€OMETPUU IS
OMHCaHUsl TPEIMETOB OKpYyXKa-
IOLIET0 MHpa, pacro3HaBaTh
reoMeTpudeckue (Gpurypsi, pas-
JAMYaTh UX B3aUMHOE Pacroso-
KEHUE, N300pakaTb T€OMETPH-
yeckue (Urypbl, BBIIOIHITD
YepTeXH IO YCJIOBUIO 3ajad,
HAXOAHUTh CUHYC, KOCHHYC, TaH-
TeHC ¥ KOTaHT€HC OCTPOro yria
IPSIMOYTOJIBHOTO  TPEYTOJbHU-
Ka.

I'pynnoBasi — oOcyxneHue u
BBIBEICHUE MTOHATHMN 110 TEME
®dpoHTaIbHAA — OTBETHl HA




TeJbHas pabora.
60-62 ITponoprinoHanb-
HbIE OTPE3KH B IMPSIMO-
YyrOJIbHOM  TPEYTOJIbHUKE
63-65 [IpumeHnenne mojio-
Oust K JOKa3aTeIbCTBY
TEOPEM W PEIICHUI0 3a-
nad. 66
[Ipumenenrne momodust K
JI0KA3aTelIbCTBY TEOPEM U
pemienuto 3agad. Camo-
CTOSITEIIbHAS pabora
67-69 CooTHOMICHMS
MEXIy CTOPOHAMH U YT-

JaMU  TPSMOYTOJIBHOTO
TPEYrOJIbHUKA. 70
CooTHOILIIEHUSA MEXTY
CTOpOHAMU U  yIJamMu
PSIMOYTOJILHOTO Tpe-
yronbHUKa.  CamMocTos-
TenbHas padora. 71 Pe-
[IICHUE 3a]1a4. 12
Koumponsnaa  padooma

Ne 4 no meme: «Ilpume-
HeHUus noooous K peuie-
HUI0 3a0ay4)

BOITPOCHI

MHauBupyanbHaa — BbINo/IHe-
HMe 3a1aHMI NO Teme

Dopmyauposambu:
onpeodeneHue TOJOOHBIX Tpe-
YTOJIbHUKOB;

ceolicmea: MEIVaH TPEYroJb-
HUKa, OHUCCEKTPHUCHI TPEYIoJib-
HUKA, TMEPECEKAIONIUXCA XOPA,
KacaTeJIbHOM U CEKYILEH;
HpuU3HaKu TIOA00US TPEYroib-
HHUKOB.

oka3zvieamu:

meopempr: Daneca, o mpomnop-
IUOHAJIBHBIX OTPE3KaxX, O CBOM-
CTBaX MEJWaH TPEYroJbHUKA,
OMCCEKTPHUCHI TPEYTOJIBLHUKA;
ceoiicmea:  TEPECEKAIOIINXCS
XOpH, KacaTeJIbHOU U CEKYILEH;
npu3Haku TOA00UsI TPEYToJib-
HUKOB.

Ilpumename U3yyeHHbIE ONIpE-
JIeJICHUs, CBOMCTBA U MPU3HAKU
K pEIICHUIO 3a/1a4

I'pynnoBasi — oOcyxneHue u
BBIBEJICHUE TIOHATHUH TI0 TeMe

®poHTAILHAA — OTBETHl HAa
BOIIPOCHI
NuauBuayajbHass — BBIOJ-

HEHHUE 3aJJaHUU 110 TEME

I'maBa VIII. Oxpyx-
HOCTB 26 7/3-74 Bgza-
UMHOE pacroIoKeHue
IIpSIMOA M OKPYXKHOCTHU
75-76 KacarenpHas K
OKPY>KHOCTH

77 KacaTenpHas K OKpyXk-
HOCTH

78-79 I'panycHas
JIyTU OKPY>KHOCTHU
80-81 Teopema o BmuCaH-
HOM YTJIe

Mmepa

OxpyxHoctb.  Kaca-
tenbHass.  LleHTpasnb-
HblE U  BIIMCAHHbBIC

LleHTpanbHble M BNK-
CaHHble Yr/bl. YIJIbI
Bnoucannpie u  omnm-
CaHHBIC YEThIpEX-
YTOJIbHUKU

3HaTh: omnpeaelIeHUs TOHATU,
CBA3aHHBIX C OKPYXKHOCTBIO,
LEHTPAJIBHOIO ¥ BIIMCAaHHOIO
YIJIOB, CEKYILEH U KacaTeJIbHOU
K OKPY)KHOCTH, YIJIOB, CBS3aH-
HBIX C OKPY>KHOCTBIO.

Ymerb: popMynHpoBaTh U J0-
Ka3bIBaThb TEOPEMBI O BIIUCAH-
HBIX yIJax, yriax, CBAI3aHHBIX C
OKPY>KHOCTBIO.
@opMyIMpOBaTh COOTBETCTBUE
MEXKAY BEIWYUHON LEHTPalb-




82-83 llentpanbHbie "
BIIMCaHHbIE yTJbI. Pere-
Hue 3amad 84 LlenTpanb-
HbIE W BIIMCAHHBIC YIJIBL.
CamocTtosiTenpHas padoTa

85 Uetblpe 3amMeyarelb-
HbIC TOYKH TPEYTOJIbHUKA.

86  UYetsipe
3aMevaTesbHbIe TOUYKH
TPEYroJbHUKA.

87 UYerblpe 3ameyaTeib-
HBIC TOYKHU TPEYTOJHHUKA.
CamocrosiTenpHas padora.
88-89
Bnucannas okpyx-
HOCTb
90-91 OnucannHast OKpyx-
HOCTb
92 BnucanHas U ONUCaH-
Has OKpyXHocTu. Pemre-
HHUE 3a71ad. 93 Bnon-
CaHHas ®  ONHCAHHAs
OKpYXHOCTH.  Pemenue
3agad. 94 Pemienue 3amad.
CamocTosiTenbHas padora.
95-97 Pemenue 3ajad.
98  Kommponvnas pa-
ooma Ne5 no meme:
«OKpyscnocmovy

HOr0 yrjla W [JWAHOW JYyTd
OKPYXHOCTH. N3obpaxarts,
pacrno3HaBaTb W  OINKUCHIBATh
B3alMHOE PACMOJIOKEHUE Mpsi-
MOW U OKPY>KHOCTH.

I'pynnoBasi — oOcyxaeHue u

BBIBCJICHHUC MOHSITUH O TEME

®dpoHTAJILHAA — OTBETHl Ha
BOIPOCHI
NupuBuayajbHas — BBITIOJ-

HEHUE 3aJaHuH 110 TEME

Iloemopenue u cucme-
mMamuzauyua  y4eoH020
mamepuana (4 waca)
99-102. YmpaxHeHus s
MOBTOpEHUsT  Kypca &
KJjlacca

Ymems: wcnonb3oBaTh MpUOO-
pPETCHHbIC 3HAHUS U YMEHUS B
MPAKTUYECKON NEATEeIHbHOCTH |
MOBCETHEBHOM KU3HU JIJISl OTH-
CaHMsI pEabHBIX CUTyalluil Ha
S3bIKE TEOMETPUU; PpEIICHHUE
MPAKTUYECKUX 3a]a4, CBsI3aH-
HBIX C HaxOXJICHHEM T€OMeT-
pPUYECKHX BEIWYHH, TOCTpOe-
HUE TEOMETPUYECKUMHU  UH-
CTpyMEHTaMHU

I'pynnoBass — oOcyxJeHue u
BBbIBEICHHUE MOHATHI MO TeMe
dpoHTaJbHAA — OTBETHl HA




BOITPOCHI

I/IHI[HBHI[yaJIbHaﬂ — BBIIIOJI-
HCHHUC SaﬂaHI/Iﬁ I10 TEME

TemaTnueckoe miannpoanne. Maremaruka. 9 kiace (204 yaca)

baok Anreopa

TemaTuveckuii miiaH. Ajareopa.

No ypoxka | Tema Kou-Bo
YPOKOB
IHoBTOpenune Kypca ajaredpnl 7-8 Kiace 8
1 Anr.ipo6u. Onepanuu Hajl anr. ApoosiMu 1
2 DopMyIIbl COKPAIIEHHOTO YMHOKECHHS 1
3 Ksampatnunas QyHKIus 1
4. ®Oyukius y=K\X 1 y=KB.KOPEHb U3 X 1
S. CBoiicTBa KB.KOpHS 1
6. KB.ypaBHeHUSs 1 HEpaBEHCTBA 1
1. Bxonnast nmarsoctuka 1
8. O0600meHne MmaTepuaa 1
PannoHa/ibHbIe HEPABEHCTBA M UX CHCTEMBbI 19
9 OCHOBHBIE NTOHATHUS U CBOKWCTBA HEPABEHCTB 1
10 JIuHeliHble HEpaBEHCTBA 1
11 KBanpaTHbie HEpaBEeHCTBA 1
12 Pelienue kB.HEPaBEHCTB. 1
13 PannonanbHbIe HEpaBEeHCTRBA. 1
14 Meton MHTEpPBAJIOB 1
15 Pemenue pai.HepaBeHCTB C OJTHOM NTEPEMEHHOMII 1
16 OO6nacTp onpeiesICHUs BEIpaKEHUS 1
17 Haxosxnenue o01acTu onpeeneHus BRIpaxeHun 1
18 MHoXxecTBa U oIepanui HaJl HIMHA 1




19 [ToamHOXKECTBO 1
20-21 [Tepeceuenne mHOKeCTB. OOBETMHEHNE MHOKECTB 2
22 CucTteMbl palioHaIbHBIX HEPABEHCTB. 1
23 AJITOPUTM PEILICHHS CUCTEMbl HEPABEHCTB. 1
24 Cucrembl TMHENHBIX HEPABEHCTB. 1
25 CriocoOsI peleHus: CHCTEM pall.HEPaBEHCTB 1
26 Pemenue nBOMHBIX HEPABEHCTB 1
27 Koumponvnaa paooma Nel no teme «HepaBeHcTBa u cuctemsl | 1
HEPABEHCTBY
Cucrembl ypaBHeHH 23
28 OcHoBHBIC TIOHATHS. ParmoHaNbHBIC ypaBHEHUS C OByMs Tiepe- | 1
MEHHBIMU
29 ['padux ypaBHEHUS C IByMs IT€pEMEHHBIMU 1
30-31 dopmyna pacCTOSHHUS MEXKAY ABYMS TOYKAMHU KOOPAWHATHOM | 2
MI0CKOCTH. HaxokIeHne pacCTOSHUS MEXKIY ABYMsI TOUYKAMH KO-
OpJMHATHOM MIIOCKOCTH
32 CucreMbl ypaBHEHUH C IByMS IEPEMEHHBIMH 1
33 MeTobI pelieHust CUCTEM YpaBHEHUN 1
34-36 Meton nocTaHOBKH 3
37-38 Mertox anreOpandecKoro CIOKEHHUS 2
39-40 Meton BBeZICHUS HOBBIX TIEPEMEHHBIX 2
41-42 Pemienue cucrem ypaBHeHU I 2
43 CucrteMbl ypaBHEHU KaK MaTEM.MOJENH PEaJ.CUTyallUid 1
44 CocraBiieHre MaTeEM.MOIEN 1
45 Pemenne marem.Monenm METOIOM MOJICTAHOBKH 1
45 Pemenne marem.MoAe1M METOIOM CIIOKEHUS 1
47-48 Pelenne MatemM.MO€1M METOJIOM BBEA.HOBBIX MEpeMEeHHBbIX. Jpy- | 2
THE CIIOCOOBI PEIICHUS] MATEM.MOIEIH
49 [IpakTHKyM MO PELICHUIO CUCTEM YPABHEHUN 1




50 Konmponvnaa pavoma Ne2 no teme «CucteMbl ypaBHEHHID) 1
YucioBble PYHKIMHU 26
o1 Omnpenenenue uucioBoir ¢Gynkiuu. O6nacts omnpenenenus. O6- | 1
JIACTh 3HAYEHUU
52-53 Omnpenenenre YucIoBON QYHKIIUU 2
54 Haxoxnenue obsactu onpeneneHus GyHKINH 1
55 O6nactb 3HaUeHUS QYHKIIUU 1
56 Crioco0sl 3a1anust GyHKIIMH-aHATUTHYECKUN 1
57 CnocoOsI 3a1anust GyHKIUR-Tpad. U TaOJIUIHBIN 1
58-61 CaoiicTBa pyHKIIUU 4
62 YerHble QyHKIMH 1
63 Heuetnbie pyHKIIH 1
64 AnTOpuUTM HCCleIoBaHus (PYHKIIMN Ha YETHOCTh 1
65 Konmponvnasa pabooma Ne3 «Ceoiicmea pynkuyuin) 1
66-69 Oyukmun y=Xx"(ne N)UX CBOWCTBA U rpaPuKu 4
70-72 ®dynkimu y=x" (neN), X cBOWCTBa U TpaduKn 3
73 Oyukiuu y = x " ee cBoiicTBa u rpaduk 1
4 Oyuakiun  y = x| pynkius y =3/x, ee cBoicTBa U rpaduk 1
75 UccnenoBanue pyHkumity=x"(neN), y=x" (neN), y=x@" 1
76 Konumponvnaa paboma Ne4 o teme «HucnaoBbie QyHKITII 1
IIporpeccun 19
77 UucnoBele mocneaoBarenbHoCcTU. OmnpeneneHue YuciaoBoil mocie- | 1
JIOBATEIHHOCTH.
78 Crioco0bl 3a/1aHus YUCIIOBBIX TIOCIEA0BATEILHOCTEN 1
79 AHaIUTUYECKOE 3aJaHNe MOCIEI0BATEIbHOCTH 1
80 PexyppenTHOE 31aHHE MOCIEA0BATEILHOCTH 1
81-82 MoOHOTOHHBIE MOCTEA0BATEILHOCTH 2
83-85 Apudmernueckast nporpeccusi. OcHoBHbIE MOHATUSA. Dopmyina N- | 3




ro WwieHa apu(MeTHIecKoi Mporpeccuu

86-87 dopmysa CyMMBbI YWICHOB KOHEUYHOM apu(pMeTH4ecKor mporpeccuu | 2
88 XapaKTepUCTUIECKOE CBOMCTBO apu(hMETHIECKON ITPOTPECCUH 1
89-90 ['eomeTpudeckas nporpeccus 2
91 dopMmyna N-TO YIE€HAa FT€OMETPUUECKON TPOTPECCUN 1
92 dopMya CyMMBbI 4JIEHOB KOHEYHOM reoMeTpuyecKoi mporpeccun | 1
93 XapakTepucTUYECKOE CBOMCTBO Nr€OMETPUUECKON MPOTPECCUU 1
94 [Tporpeccun u 6aHKOBCKUE PACUYETHI (CIIOAKHBIE TTPOLICHTHI) 1
95 Koumponwvnas paboma Ne5 no teme «IIporpeccun» 1
JieMeHTbl KOMOMHATOPUKH, CTATUCTUKHA M TEOPUH BepPOSTHO- | 16
CTH
96 KomOunHaTopHbIe 3a1aun 1
97-98 JepeBo BapuaHTOB. [IpaBuio yMHOKEHHS 2
99 Pemennie kKoOMOMHATOPHBIX 33124 1
100 CratucTtrka — qu3aifH HHPOpMAIIH. 1
101 ['pynmupoBka nundopmaiuu 1
102 [IpeacraBnenre MaHHBIX B BUJIE TaOJMIl, Tuarpamm, rpadukos. | 1
Cpennue pe3ylbTaTbl U3MEPEHUN
103 [Ipocreiiline BEpOATHOCTHBIE 3a4a4H. 1
104 Kitaccuueckast BeposiTHOCTHas cxema 1
105 [TpoTHBOIOI0KHBIE U HECOBMECTUMBIEC COOBITHS 1
106 DKCcnepruMeHTAIbHBIE JaHHBIC U BEPOSITHOCTH COOBITUI 1
107 BepositHocTHBIE COOBITHS 1
108 Pemenne 3aay Ha HaX0XACHUE BEPOSITHOCTH 1
109-110 | 3amauu OI'D Ha HaXOXKJIEHHUE BEPOSITHOCTH 2
111 Konumponvnaa paboma Ne6 1o Teme «IIeMEHTH KOMOMHATOPUKH, | 1
CTaTUCTUKU U TEOPUU BEPOSTHOCTEH»
O0o01mamnee NOBTOPpeHUE 25
112-113 | IloBTOpenue DopMyIbl COKPAIIIEHHOTO YMHOKCHUS 2




114-115 | IloBTOpeHue. Penienne cucTem JIMHEWHBIX YpaBHEHUN 2
116 IToBTOpeHue. [lenicTBus ¢ pauMOHaIbHBIMU YUCIAMU. 1
117-118 | IloBTopenue. dyHKIIMU U UX TpapUKH 2
119 [ToBTOpEHuUE. YpaBHEHUA C OAHON NEPEMEHHON 1
120-121 | IloBtopenue  IIpeoOpa3oBaHme  BBIpaXCHHH,  COACpIKAIIUX | 2
KB.KOpHHU
122-123 | TloBTopenue. PemieHre KB.ypaBHEHHI 2
124-125 | IloBropenue. Pemenne qpoOHO-palinOHATBHBIX YpaBHEHUH 2
126-127 | IloBTopenue. Pelenue 3amayd ¢ MOMOIIBIO COCTaBJICHHS ypaBHE- | 2
HUN
128-129 | IloBTropenue. Pemenne cuctem HEpaBEHCTB 2
130-131 | ApudmeTrudeckas v reoOMeTpUYECKas MPOTPECCUH. 2
132 Pemenue 3a1a4 Ha IPOIIEHTHI 1
133-134 | Pemenwue 3a1a4 Ha COBMECTHYIO paboTy 2
135-136 | Pemenue 3amay Ha OBUKEHUE 2
Baok I'eomerpust
TemaTuyeckuii miad. I'eomerpus
No KomnuectBo
yp | Pa3nensl u TeMbl ypoKOB 4acoB
0K
1- | Beoonoe nosmopenue 2
: Bexmopwvi. Memoo koopounam 20
i_ [Tonsarue BekTOpa 2
5 | Cymma IByX BEKTOPOB 1
6 | CymMa HeckONBKHX BEKTOPOB 1
/ | Beruntanue BEKTOPOB 1
g_ YMHOKEHHE BEKTOpa Ha YUCIIO 2




10 | CpenHss TuHMS Tpaneuu 1

11 | Kommponvuas paboma Nel « Bexkmopuwl» 1

12

- | Koopaunatsl BekTopa 3

14

15

- | [IpocTeiiume 3amaum B KOOpANHATAX 2

16

17 | YpaBHeHUE OKPYKHOCTH 1

18

- | YpaBHEHHUE OKPYKHOCTH U TIPSIMOU 2

19

20

- | Pemenue 3anau «YpaBHEHHE OKPY>KHOCTU U MIPSIMOIN» 2

21

22 | Koumponvuas paboma Ne2 « Memoo xoopounamy 1
Coomnowenusa medxncoy cmoponamu u yenamu mpeyzonvhuxa. Cxanap- | 14
Hoe npou3eedenue 6eKmopoe.

23

- | CuHyc, KOCHHYC U TaHTEHC yTJia 3

25

26 | Teopema o TIOMAAN TPEYTOIbHUKA 1

27 | TeopemMbl CHHYCOB 1 KOCHHYCOB 1

28

- | Pemienue TpeyroibHUKOB 2

29

30

- | CkansipHO€ MPOU3BEJICHUE BEKTOPOB 2

31

32 | CkansipHOE IPOU3BEJICHUE B KOOPAMHATAX 1

33

- | IlpuMmeHeHne CKaIspHOTO MPOU3BEACHHS BEKTOPOB MPHU PELICHUH 3a/1a4 2

34

35 | [loaroroBka kK KOHTpOJBHOUW paboTe «COOTHOIICHHS B TPEYTOJbHUKE. 1
CkansipHO€ TPOM3BEICHNE BEKTOPOB

36 | Koumponvnas paboma Ne3 no meme «CoomHowieHUus 8 mpey2oibHUKe. 1
CkanapHoe npousgedenue 8eKmoposy
Jlnuna okpyscnocmu u niowiads Kpyzaa. 12

37

- | [IpaBusIbHBIE MHOTOYTOJILHUKHU 2

38

39 | ®opMynbl U BBIYUCICHUS TUIOMAAN MPABUIIBHOTO MHOTOYTOJIBHHUKA, €r0 1

CTOPOHBI M Panyca BOUCAHHON OKPY>KHOCTHU




40

Pemienve 3a1a4 1
41 | JlnuHa OKpYXHOCTH 1
42 | Inuna okpyxHOCTH. [InnHa nyru 1
43 | Tlnomaap Kpyra ¥ KPyroBOro CEKTOpa 1
44 | [1nomaak Kpyra u KpyroBoro ceKTopa 1
45 | Pemenue 3agau «IIpaBusibHbIe MHOTOYTOJILHUKID) 1
46
- | Pemenue 3amau «/lmmHa OKPY)KHOCTH | TUTONIAb KPyTay» 2
47
A8 | Konmponvrnasa paboma Ned «J[nuna oxpysicHocmu u niowads Kpyeay 1
Jleusxcenus. 12
49
- | [lonatue nBukeHus 2
50
51 | Cummerpus 1
52
- | [lapanienbHbIN IEpeHOC 2
53
54
- | IToBoport 2
55
56
- Pemenue 3amau «J[Bu>keHUs 2
57
58 | Konmponvnas paboma NeS «/leudscenusi» 1
59
- | O0 akcuoOMax reoMeTpuun 2
60
IloBTOpenue. Pemenne 3a1a4. 8
61 | [ToBropenue Tembl: «UerbipexyroapHukny, «llnomamny», «CootHomeHus | 8
- | MeXIy CTOPOHaMH MU yrilaMu TpeyrojibHuka. CKaJlspHOE MpPOU3BEIACHHE
68 | BeKTOpOB»

TemaTuueckoe miIaHupoBaHue. Ajiredpa. 9 kiacc

4 gaca B Heenmo0, Bcero 136 yacos




Ne Tema Koa- Tun IInaHnpyemMble pe3ynbTaThl
ypoka BO ypoka
YPOKOB
IMoBTOpeHue Kypca aaredpsl 7-8 kiace (8uacon)
1 Anr.apobu.  Omeparun | 1 YC3 3HATh:
HaJ[ aJr.Jpo0siMu
(GOpMyJIbl COKpAIIEHHOTO YMHO-
2 @opMyIibl COKpalieHHoro | 1 YC3
KEHMsI, CBOICTBa  KBaJpaTHBIX
YMHOKEHUS
KOPHEM, aJITOPUTM PEIICHUs KBa/I-
3 KBagpartuunas pynkuus |1 YC3
paTHBIX  HEPABEHCTB, IpaBHJIA
4, @Oynkmus y=k\x  u |1 KY
PaBHOCUJIBHOTO  TpeoOpa3oBaHUs
Y=KB.KOpPEHb U3 X
HEPaBEHCTB, CIIOCOOBI MTOCTPOEHUS
S. CBoiicTBa KB.KOpHS 1 YC3
GyHKIMA.
6. KB.ypaBHeHHss u Hepa- |1 KY
BEHCTBA Ymersb:
7. BxonHast nmarHocTHKa 1 VIIK3Y
elaTh parroHaTbHBIE HEPaBEH-
8. O06o0menue mateprana | 1 KY P P P

CTB4, KBaJpaTHbBIC HCPABCHCTBA,

Ctpouth (QyHKIHH, TPUMEHSTH
(GbopMyJIbl  COKpAILIEHHOTO YMHO-
KEHUS, YMETh COBEPIIATh pa3iny-
HbIE OIepaluyd Haj anredpaunde-

CKUMH JIpOOSIMHU

DpoHTAIbHAS - YCTHbBIC BBIYHC-

JICHUs, OTBCTHI HAa BOIIPOCHI.

NupuBuayajibHas — yCTHBIC BBI-

YUCJICHWA, OTBCTBI Ha BOIIPO-

CBI, IKCIIPECC-TIPOBEPKA.

I'pynnoBasi- mo  ncuxodusuue-




CKMM OCOOEHHOCTSIM: KOOpPJAHHA-

TOP, UCITIOJITHHUTCIIb, CKCIITHK.

PannoHnanbHbIe HEPaBeHCTBA U UX cucTeMbI(19 yacoB)

1 OcHoBHble mOHATHS U |1 YOHM
CBONCTBA HEPABEHCTB

2 Jluneitneie HepaBeHcTBa | 1 VII3Y

3 KBagpatuele  Hepasel- | 1 Y31UM
CTBa

4 Pemenue kB.HepaBeHCTB. | 1 YOHM

5 ParnmonanesHbpie HepaBeH- | 1 VII3Y
CTBa.

6 Metoa uHTEpBAJIOB 1 VII3Y

7 Pemenue 1 VII3Y
pall.HEPABEHCTB C OJIHOU
IIEPEMEHHOMI]

8 O6mactp  ompenenenus | 1 Y31M
BBIPKCHHS

9 Haxoxnenune  oGmactu | 1 YOHM
OTIpEICTICHUs]  BBIpaxke-
1302078

10 MuoxecTtBa u omnepanuu | 1 KY
HaJl HUIMHU

11 IToaMHOXKECTBO 1 VII3Y

12-13 | IlepeceueHre MHOXKECTB. | 2 YII3Y
O0ObenHEeHE MHOKECTB

14 Cucremsl parMoHaNbHBIX | 1 YOHM
HEPABEHCTB.

15 Anroput™m pemeHusi cu- | 1 KY

CTCMbl HCPABCHCTB.

3HaTB: aJrOpPUTM pEIICHUSs pallu-
OHAJIbHBIX HEPABEHCTB METOJIOM
WHTEPBAJIOB, MpaBUjIa PAaBHOCHIIb-
HOTO  TpeoOpa3oBaHus  Hepa-
BEHCTB, CTIOCOOBI PEIICHHIA CUCTEM

paduOHAJIBbHBIX HCPABCHCTB

YmMmerb: pemare pauuoOHaJIbHBIE
HEpPaBEHCTBA METOJOM HHTEpBa-
JIOB, peniarhb IpoOHO-
palMOHAIbHBIE HEPaBEHCTBA Me-
TOJIOM WHTEPBAJIOB, peulaTb CH-
CTeMbl KBAaJpPaTHBIX HEPaBEHCTB,
UCTIONB3YSl TpapUUecKHil METO/,
pemiath JBOWHbIE HEPABEHCTBA,
pelaTh CUCTEMBI MPOCTHIX PaIfo-
HAJIBHBIX HEPABEHCTB METOJIOM

MHTEPBAJIOB.

D®poHTAILHAA - YCTHBIC BBIYHC-

JICHHUs, OTBCTHI HA BOIIPOCHI.

NupuBuayajabHas - 3amaHus Ja-
IOTCSI 10 YPOBHIO TOATOTOBKHU

YYEHHKA

I'pynnoBasi -no mncuxodusuye-




16 Cucrembl JTHHEHHBIX He- YOC3 | ckuM OCOOEHHOCTSIM: KOOpAHMHA-
PaBEHCTB. TOp, HUCIOJHUTENb, CKENTHK, pa-
17 CnocoObl pemieHus: Cu- {UOHATIU3aTOop.
CTEM pPAaLl.HEPABEHCTB
18 Pemenne nBOMHBIX Hepa-
BEHCTB
19 Koumponvnaa paooma VIIK3Y
Nel 1o Teme «HepaseH-
CTBAa M CHUCTEMBI Hepa-
BEHCTB»
CucrteMbl ypaBHeHmii (23 yaca)
1 OcHoBHble noHsTHA. Pa- YOHM | 3narsb:
[IUOHAJIbHBIC ypaBHEHUS QITOPUTM METOJia TOJACTaHOBKH,
C ABYMS IIEPEMEHHBIMU METOJI aJIredpanyecKkoro CIloxe-
2 I'padux  ypaBHEeHUs cC KY HUSl Y1 METOJ| BBEJICHUS HOBOM IIE-
JBYMS IIEPEMEHHBIMU PEMEHHOM, KaK COCTaBJISITh MaTe-
3-4 QopMmynia  pacCTOSIHUSA MaTHYECKUE MOJENHN PpPeallbHbIX
MEXIy JBYMs TOYKaMu cuTyaluuii U paboTaTh C COCTaB-
KOOPAWHATHON  TIJIOCKO- JIEHHOU MOJEJBIO.
ctu. Haxoxnenue pac- YMmers:
CTOSIHUSL MEXIYy JABYyMS MPUMEHIThL METOJl anreOpanye-
TOYKaMH KOOPJIUHATHOU CKOTO CIIO)KEHUSI U METOJ BBEJe-
IJIOCKOCTH HUSI HOBOM MEepeMEeHHOM, 000CHO-
5 CucTeMBl ypaBHEHHH ¢ VII3Y | BbIBaTh CYXACHHS. Dpon-
JIBYMs IEPEMEHHBIMU TaJIbHASl - YCTHBIC BBIUYHCIICHUS,
6 Meroasl pelieHus  Cu- VII3Y | OTBETHI HA BOIMPOCHI. Nujan-
CTEM YPaBHECHUU BUAyajdbHasf - 3aJaHUs Jal0TCS 110
7 MeToa MoCTaHOBKHU VYOHM | YPOBHIO  IIOATOTOBKHA  YYCHUKA
8 Meron anredpandeckoro VII3y | I'pynmoBasi -mo mncuxodusmie-




CJIOKCHUA

MGTOI[ BBCACHHNA HOBBIX

IICPCMCHHBIX

KY

10

Pemenne cucrem ypas-

HEHUM

VIIZY

11

Cucrembl ypaBHEHHUI Kak
MaTeM.MOJENH pe-

aJl.CUTyaruu

KY

12

CocraBiienue Mma-

TEM.MOACIIN

YOHM

13

Pemenue wmarem.monmenun

MCTOJOM ITOACTAaHOBKHN

KY

14

Pemenue wmarem.monenun

MCTOJOM CJIOKCHU A

VII3Y

15-16

Pemenne wmarem.momenu
METOZOM BBE/I.HOBBIX
NIEPEMECHHBIX. Hpyrue
CIOCOOBI  perieHus: Ma-

TEM.MOJICTHN

Y3UM

17

[IpakTUKyM IO pELICHUO

CUCTEM YpPaBHEHUI

YOC3

18

Koumponsnaa paooma
No2 o Teme «Cucremsl

YpPaBHEHUIN»

VIIK3Y

CKMM OCOOEHHOCTSIM: KOOpPJAHHA-
TOpP, HWCIOIHUTENb, CKENTHK, pa-

MUOHAJIHU3ATOP.

YucJio

Bble QyHKIMU(2649acoB)

OnpeneneHue 4YUCIOBOU
byHKIMH. O6nacThb
onpenenenus.  OOnacTh

3HAYEHUU

YOHM

3HATH:

onpeeeHre YUCI0BON (QyHKINH,

o0JlacTh OmMpeeNIeHUs] U 00JIacTH




2-3 Omnpenenenrue YUCIOBOM | 2 KY
byHKIIIN

4 Haxoxnenue oOnactu | 1
ornpeaeneHus: GyHKIHH

5 Obnacth 3HaueHus | 1 YII3Y
byHKIIIH

6 Crnioco6wb1 3amanus ¢QyHK- | 1 Y31UM
MUN-aHAJIUTHICCKUN

7 CnocoObl 3aganust QyHk- | 1 KY
nui-rpad. 1 TaOINIHBINA

8-11 | CpoiictBa QpyHKINH 4 VII3Y

12 YerHble QyHKIIMH 1 YOHM

13 Heuetnbie pyHKIIMN 1 Y31UM

14 Anroput™m uccnenoBanus | 1
(GYHKIIMY HA YETHOCTh

15 Konmponsnaa paooma |1
No3 «Ce.pynkuyuiny

16 Oyakiun - y=x"(neN) |1 YOHM
UX CBOWCTBA U rpaduku

17 Oynkmun - y=x"(neN) |1 KY
UX CBOMCTBA U rpauKu

18 Oynkmuun y=x"(neN) |1 VII3Y
UX CBOWCTBA U rpaduku

19 Oynkmun - y=x"(neN) |1 Y3UM
UX CBOWCTBA U rpaduku

20 OyHKIUU 1 YOHM
y=x" (neN), ux cBoii-
CTBa U rpaduku

21 OyHKIUU 1 KY

3HaueHUS (DYHKIMH, CIOCOOBI 3a-
naHus (QYyHKIMH, CBOWCTBA (yHK-
IIMU: MOHOTOHHOCTb, HauOoOJIbLICE
U HauMeHbllee 3HaueHUU (yHK-
UM, OTPaHUYEHHOCTb, BBIIYK-
JOCTh U HENPEPBIBHOCTb; MOHSATUE
YETHON M HEeYeTHOU (yHKIUH, ajl-
TOPUTM HCCIIEJIOBAaHUSA (YHKIUU
Ha YETHOCTh 51 HEYET-
HOCTD; ITOHSTHE CTENEeHHOW (hyHK-
IIMU, CBOMCTBa W Tpaduk GyHK-
IUU; O MpeoOpa3oBaHUsAX (YHK-

UH.
YMeTh:

HaxoJUTh OO0JacTh OIpeaeseHus
(GyHKUHMH; HCCIEN0BaTh (PYHKIUU
Ha MOHOTOHHOCTb, HauOOJbIIEE U
HauMEHBbIIIEE 3HAY€HUE, OIPaHHU-
YEHHOCTb, BBIMYKJIOCTh U HEMpe-
PBIBHOCTB; IMPUMEHATH AJITOPUTM
uccinenoBanusi (QyHKIIMU Ha 4YeT-
HOCTb U CTPOUTH T'pavKH YETHBIX

Y HEYETHBIX QYHKIIUH,

D®poHTAILHAA - YCTHBIC BBIYHC-

JICHHUs, OTBCTLI HA BOIIPOCHI.




y=x" (neN), ux cBoi-

CTBa U rpauku

I/IHIII/IBI/IIlyaJI])Haﬂ - 3aJdaHusg Ja-

IOTCA MO YPOBHKO NOATOTOBKH

22 OyHKIUHU VII3Y
YUCHHKA.
y=x" (neN), ux cBoii-
cTBa U rpaduKu I'pynnoBasi - 1o mncuxoduszuye-
23 OynKkH  y—x @ ee KY CKUM OCOOEHHOCTSIM: KOOpJIMHA-
cBofiCTBA B rpadK TOpP, HWCIOJTHUTENb, CKENTHK, pa-
o4 Dynxian Y= x @ VI[3y | WMoHATH3ATOD. B3aumonpoBepka
Gynxkmms  y=%¥x , ee B TAPAx.
CBOMCTBa U rpaduk
25 Uccnenosanne QyHKnit YOC3
y=x"(neN) ,
y=x" (neN) ,
y — X—(2n+l)
26 Koumponvnaa paooma VIIK3Y
Ne4 1o Teme «YHucioBbie
GyHKIUN
IMporpeccun(194acos)
1 UucnoBele  mocienoBa- YOHM | 3narsb:
TeJlbHOCTU. OnpeaeneHue ONPEAECICHUE YUCIIOBOM MOCIEN0-
YUCJIOBOM  TOCIJeNI0Ba- BaTEJIbHOCTH, CHOCOOBI 3aJIaHUs
TEIHHOCTH. YUCJIOBOM  TOCJIEIOBATEIHLHOCTH,
2 CnocoObl 3agaHusi YwHC- npaBwio U ¢Gopmyay N-T0 yjieHa
JIOBBIX  TOCJIEIOBATEIb- apu(pMeTHIeCKOn IPOTPECCHH,
HOCTEMN dbopMylly CyMMBI 4JICHOB KOHEY-
3 AHaJIUTUYECKOE 3aJaHUe KY HOHM apu(pMeTUUECKON MPOrpeccuu
MOCJIEIOBATETLHOCTH , XapakTepUCTHUYECKOE CBOMCTBO
4 PexyppentHoe  3maHue VII3Y | apudMeTuyeckod Mporpeccuu u




IIoCIaCaA0BAaTCIIbHOCTH

5-6

MOHOTOHHEIE  ITOCHETO-

BaTCJIbHOCTH

Y31UM

7-9

Apudmernueckas  mpo-
rpeccusi. OCHOBHBIE TIO-
Hatus. Dopmyma N-ro
WIeHa apu(PpMETHICCKOM

IpOrpeccuut

KY

10-11

®opmysa CyMMBI 4JIEHOB
KOHEYHOU apudmernye-

CKOM IIporpeccuu

VII3Y

12

XapakTepucTUuIeCcKoe
CBOMCTBO  apudpmeTnye-

CKOM IIporpeccuu

VII3Y

13-14

FGOMeTpI/I‘-IGCKaH IIpo-

rpeccust

VII3Y

15

Q®opmyna N-ro  4iaeHa
r€OMETPUYECKOH  MpOo-

rpeccuu

YOC3

MOTYT MPUMEHSITh €ro Mpu pernie-
HAM MAaTeMaTUYECKUX 3ajay, Ipa-
BUJIO U (popmyily N-ro 4jieHa reo-
METPUYECKON mporpeccuu, ¢Gop-
MyJly CYMMBbI YJICHOB KOHEYHOM
r€OMETPUYECKON MPOrPECCUU, Xa-
PAKTEPUCTUYECKOE CBOWMCTBO T€O-
METPUYECKOU IPOTrPECCUU
Ymern:

MPUMEHATE (DOPMYJIBI TIPU perie-
HUAU 33]a4, NPUMEHATh XapakTe-
PUCTUUYECKOE CBOMCTBO apudme-
TUYECKON TPOTPECCUU IMPHU pelle-
HUU MaTeMaTUYeCKUX 3aj7ad, Mpu-
MEHSTh XapaKTepUCTUIECKOE
CBOMCTBO T€OMETPUYECKOW IpO-
IPECCUU TNPU PEIICHUH MaTeMaTu-
YECKHUX 3a/a4, peuaTh 3aJlaHus Ha
MpUMEHEHUE CBOWMCTB apudmeTu-
YECKOW M TEOMETPUYECKOM Mpo-
rpeccur. @POHTANBHAS - YCTHBIC
BBIYUCJICHUS, OTBETHI Ha BOMPOCHI.
NuauBuayajabHas - 3aJ1aHusl  Ja-
IOTCSI 10 YPOBHIO TOATOTOBKHU
y4YCHHUKA.

I'pynnoBass - no ncuxodusuue-
CKMM OCOOCHHOCTSIM: KOOpPJHHA-
TOp, HUCIOJHUTEIb, CKENTHK, pa-
nMoHanu3aTop. B3aumomnpoepka

B TIapax.




16 ®opMyna cyMMbl WIEHOB | 1 YOHM | I'eomerpuueckas porpeccus,
KOHEYHOW TreoMeTpuye- 3HAMEHATEeINb MIPOrPECCUH, BO3pAC-
CKOU MpOorpeccuun Tapmiass Nporpeccus, KOHEYHas
17 XapakTepuCTUIECKOE 1 KY nporpeccusi, ¢Gopmyia N-ro WieHa
CBOMCTBO  T'€OMETpHUYE- r€OMETPUYECKON MPOTPECCHH, I0-
CKOU MpOorpeccuun KazaTenbHas GyHKUug, Gopmyna
18 [Iporpeccun u OGaHkoB- | 1 KY CYMMBbI WICHOB KOHEYHOM I'€OMET-
CKHE pacueThl (CIOXKHBIC PUYECKOM MPOTPECCHUH, XapaKTe-
IIPOLICHTHI) PUCTUYECKOE CBOMCTBO N€OMETPH-
4eckoi mporpeccuu, (opmyna
MIPOCTBIX U CIOKHBIX IMTPOIIEHTOB.
19 Konmponsnaa paooma |1 YIIK3Y
Ne5 o Teme «lIporpec-
CUN»
DJieMeHThl KOMOMHATOPUKH, CTATUCTHKH M Teopun BeposiTHOCTH (16 yacoB)
1 KomOunaropusie 3agaun | 1 YOHM | 3narb: wmerTon nepedopa BapuaH-
2-3 HepeBo BapuantoB. [Ipa- | 2 KY TOB, MPABUJIO YMHOXKEHUS, I€PEBO
BUJIO YMHOXKEHUS BO3MOXXHBIX BapUaHTOB, HE3aBU-
4 Pemenne  xomOuHartop- | 1 VII3Y | cumblii BbIOOp, (akTopuan, mepe-
HBIX 3a7a4 CTAHOBKHM, KaK Ha KOHKPETHBIX
5 Cratuctuka — gusayH |1 YOHM | npuMepax pacCMOTPETh OCHOBHBIE
uH(bopMaIuu. METOABl PpElIEHUsI MPOCTEHIINX
6 I'pynmupoBka wuH(poOpMa- | 1 KOMOMHATOPHBIX 3aJia4, OCHOBHBIE
0701 MOHATUSI CTATUCTUYECKOTO HCCe-
7 IIpencraBnenue maHHbIX | 1 KY JI0BaHUsA, OCHOBHBIC BHIbI CIIy-
B BHIC TaOmMI, Jua- YalHBIX COOBITHI: JIOCTOBEPHOE,
rpamm, I‘pa(l)I/IKOB. Cpeﬂ- HEBO3MOXHOC, HECOBMECTUMOC
HHME pE3yJIbTaTbl U3MEpPEC- CO6BITI/I$[, MOJCIN PCAJIbHOCTH,
HUH CTaTUCTUYECKYI) YCTOMYHMBOCThH U




8 IIpocrenmue BeposT- | 1 YOHM | cTaTUCTUYECKYIO BEPOSITHOCTH CO-
HOCTHBIE 33/1a4HU. ObITHSA. YMeThb: COCTaBUTH Tal-
9 Knaccuueckass — Bepost- | 1 JUIy 3HA4YeHHH, OOOCHOBHIBATH
HOCTHas cCXxema CY)KIEHUS WCIOJB3ys IPABUIO
10 [MpotuBomonoXkHble  H |1 KY YMHOKEHUH, c(popMynupoBaTh
HECOBMECTUMBIE  COOBI- TEOpEMY O YHCIIe MEPECTaHOBOK
THS MHOKECTBA, IPUMEHSITh CTATUCTH-
11 DKCHepUMEHTaAIbHBIE 1 KY YECKHE METO/BI 00pabOTKH MH-
JIJaHHBbIC M BEPOATHOCTHU ¢opmanuu, mpencTaBnATh MHPOP-
cOOBITHI Malio O paclpeeeHIN JaHHBIX
12 BepositHocTHbIE coObITHSA | 1 VII3Y | TabIM4HO, BBIYKMCIATH JIOCTOBEP-
13 Permrenue 3a71a4 Ha | 1 HO€, HEBO3MOXHOE, HECOBMECTHU-
HAXO0XKJIEHUE BEPOSTHO- MO€ COOBITHS, BBIYHUCIATHL COOBI-
CTH THE, MPOTHBOIMOJOKHOE TaHHOMY
14-15 | 3agaun OI'D Ha HaxoX- | 2 COOBITHIO, U CyMMy ABYX CIly4aii-
JIeHUE BEPOSTHOCTH HBIX COOBITHH DpoHTAJIbHASA -
16 Konumponsnaa paéoma | 1 VIIK3YV | YCTHBIE BBIYUCICHUS, OTBETHI HA
No6 o TemMe «DNEeMEHTBI BOIPOCHI. WnauBuayanbHas -
KOMOWHATOPUKH, CTaTH- 3a/lanusd NaroTeCsd 110 ypOBHIO MOA-
CTUKH U TEOPUU BEPOAT- I'OTOBKH y4CHHUKA.
HOCTEi» I'pynnoBasi - 1o mncuxodusnuye-
CKMM OCOOCHHOCTSIM: KOOpJMHA-
TOpP, HWCIIOJTHUTENb, CKENTHK, pa-
uoHanu3aTop. BzaumonpoBepka
B napax. Pabota ¢ TekcTom.
Oo6o01maronee noBropeHue (25 yacon)
1-2 [ToBroperne  Dopmyrsr | 2 KY 3HATD:
COKPAIICHHOI'0  yMHOXKE- METOJBI PEIICHUs] CUCTEM YpaBHE-
HHA HAA M HEPaBEHCTB, IPUMEHSTh
3-4 IToBTOopenue. Pemenue | 2 VII3Y




CUCTEM JIMHEWHBIX YpaB-

HEHUM

[ToBTOpenue. [encTBus ¢
palMOHAJIbHBIMM  YMCJIA-

MHU.

VII3Y

6-7

[ToBTOpenue. OyHKIMU U

uX rpaQuku

VII3Y

IToBTOpeHune. YpaBHeHus

C OJTHOW NIEPEMEHHOM

KY

9-10

[ToeTOpenue Ilpeobdpazo-
BaHUE BBIpaKe-
HUW,COEpKAIIUX

KB.KOpHU

VIIZY

11-12

[ToBropenue. Pemenue

KB.ypaBHEHUU

VII3Y

13-14

[ToBTOpeHue.Pemenune
JPOOHO-paIMOHATBHBIX

YpaBHEHUI

VII3Y

15-16

[loBTOpenne. Pemienue
3a7a4 C IOMOILBIO CO-

CTaBJICHHS YPABHEHUN

KY

17-18

[loBTOpenne. Pemienue

CUCTCM HCPABCHCTB

VII3Y

19-20

Apudmernueckass u reo-
MEeTpUuYecKasi  Imporpec-

CHH.

KY

21

Pemenne 3amau Ha mpo-

EHTHI

YII3Y

22-23

Pemenne 3amau Ha coB-

KY

dbopMynbl TIpH pELIEHUH 3anad,
OPUMEHATh XapaKTePUCTHUYECKOE
CBOMCTBO apu(PMETHYECKOM TMpo-
IpecCUy MpHU PElICHUH MaTeMaTu-
YECKUX 3a/1ay, MPUMEHATh Xapak-
TEPUCTUYECKOE CBONCTBO I'€OMET-
pPUYECKON MPOTPECCHH TIPH pellie-
HUM  MaTeMaTHYecKuX  3ajady;
OTIpe/IeNICHNE YMCIOBON (YHKIUH,
obOnacTu ompeneneHuss U 00JacTu
3Ha4YCHUsI (DYHKIIMH, CIIOCOOBI 3a-
JnaHus (PyHKIMU; CBOMCTBA (PyHK-
IIUU: MOHOTOHHOCTb, HauOoOJIbLICE

U HavMEHblllee 3HAYCHUH (yHK-

ITUH.
Ymersn:
peliaTh panroHATbHBIE HEPaBEH-
CTBa, pemarb IpoOHO-
paloHal bHbIE HEpPaBEHCTBA, pe-
IaTh CHCTEMbI KBaJIpaTHBIX Hepa-
BEHCTB; MPUMEHITh METOJ aireo-
pandecKkoro CJIOXKEHUS U METO[
HOBOM

BBEJICHUS MIEPEMEHHOM,

000CHOBBIBATh CYXKIICHUS;
IPUMEHATh (DOPMYJBI TIPU peliie-
HUU 3a7a4, NPUMCHATh XapakKTe-
PUCTHUYECKOE CBOKMCTBO apuMe-

TUYECKOW MIPOrpeccuu IpU pelle-

HHUHW MAaTCMAaTHUYCCKHUX 3aJdad, IIPH-




MECTHYIO paboTy

MCHATDH XapaKTCPUCTUICCKOC

24-25 | Pemienue 3amau Ha 1aBU- | 2

KCHUC

VII3Y

CBOWMCTBO T€OMETPUUYECKOM MPO-
IPECCUU TIPU PEUICHUH MaTeMaTH-
YECKHUX 3a/ad. ®dDpon-
TaJIbHASl - YCTHBIC BBIUYHCIICHHUS,
OTBEThl Ha Bompochkl. UHAUBUAY-
ajJbHAd - 337]aHNsl  JTAIOTCSL 110

YPOBHIO IIOATOTOBKH YUCHHUKA.

I'pynnoBasi - 1o mncuxoduszuye-
CKUM OCOOEHHOCTSIM: KOOpJIHUHA-
TOp, HUCIOJHUTEIb, CKENTHK, pa-
nMoHanu3aTop. B3anmomnpoepka

B napax. Pabota ¢ TekcTom.

YOHM -ypok 00BsICHEHHSI HOBOTO MaTepualia

KV - kxoMOuHHUpOBaHHBIN YPOK

Y3UM- ypok 3aKperuieHusl U3y4aeMoro marepuana

YOC3- ypok 0000111eHHS M CUCTEMATH3allUKA 3HAHUH

VII3VY- ypok npuMeHEeHHs 3HAaHUN YMEHUN

VIIK3VY- ypok npoBepKHu, KOHTPOJISI 3HAHUN U YMEHU I

TemaTnueckoe mianuposanue. I'eomerpus. 9 kiaace

2 Jaca B HEJeJ0, Bcero 68 yacos

Ne Tum ypoka [ImaHupyemMble pe3ynbTaThbl

yp | Pa3nensl u TeMbl ypokoB

0K

a

1- | Beoonoe noemopenue (2

2 |u)
Bexkmoppui. Memoo @opMyIUpOBaATH ONPEACICHUS U
Koopounam (20 u) HIUTIOCTPUPOBATh TIOHATHS BEK-

3- | Ilonarue BekTopa M3yyeHne HOBBIX




D

3HAHUU

TOpAa, €0 JJINHBbI, KOJUIMHCAPHBIX

3) N3yyeHue HOBBIX
CyMMa JIByX BEKTODOB yHer Y PaBHBIX BEKTOPOB. BBINOJIHATH
SHaHWH IOCTPOEHKE BEKTOPa, PAaBHOIO
6 [Ipumenenue
CymMMa HECKOJBKHX BEK- P 3 _ | cyMMe ¥ pasHOCTH JIBYX BEKTO-
TOpPOB SHAHUM M YyMCHUH | 50p  pemons3yst Iy 9TOM TIpa-
7 BRI BEKTOnOR W3yueHre HOBbIX | BWIA TPEYTONbHHKA M Mapajuie-
p 3HAHUHI norpamMma. [IpuMeHsTH mpaBUIIO
8- | YmHOXeHue BekTopa Ha | [Ipumenenue MHOTOYTOJIbHUKA TP HAXOXK]IE-
9 | umcmo 3HAHWH M YMCHUH | gy cyMMBI HECKOJBKHX BEKTO-
10 N3y4yenne HOBBIX
Cpe/Hsisl IMHUA TPareuu BHngHfI poB. BBIMONHATE TTOCTPOCHHE
— BEKTOpa, paBHOTO MPOU3BEJIE-
11 | Konmponvuas paboma | KoHTpOJIb 3HAHUM
. HUIO BeKTOpa Ha uucio. [Ipume-
Nel «Bexmopul» Y YMEHUH 5
12 TIpaKTHKyM HSATHh BEKTOPHI W JCHCTBHUS HaT
14 yeckux 3aaad. OOBSACHATD U WII-
15 y O06o0O1IeHHE M | TFOCTPUPOBATL MOHATHS IMIPIMO-
[Ipocreiimue 3a7a4n B KO- TPup p
- | opmumaTax CHUCTCMAaTH3alMA | yro)IpbHOW CHCTEMBI KOODPJWHAT,
1? E{aHHHHyMeHHH KOOPJIMHAT TOYKH U KOOPJHUHAT
3y4eHUE HOBBIX
v BeKTOpa. BBIBOIUTE U UCTIOB30-
VYpaBHeHHE OKPYKHOCTH | 3qammii
BaTh IpPHU PEIICHUH 3aaad ¢op-
18 I/IqueHHe HOBBIX | MYJIBI KOOpAWHAT CCPCAUHBI OT-
YpaBHEHUE OKPYKHOCTH U .
- pr{MOfI 3HAaHUU PE3Ka, AJIMHbI BEKTOpPA, pacCTOoA-
19 HUS MEXIy JBYMS TOYKaMH,
20 | Pemenue 3amau «Ypasue- | O6001eHNE M | ypapHEHUS OKPYKHOCTH M TIpsi-
- | HHC OKDYKHOCTM M Tps- | CHCTEMATH3ALMA | o
21 | moii» 3HAHUN ¥ YMEHHIA '
22 | Koumponvuass ~ paboma | KOHTpOIL 3HAHHMA
No2 «Memoo koopounamy | 1 yMeHUIN
Coomnowienua  mexicoy dopmynupoBaTh M UILIKOCTPH-
CMopoHamu u yenamu pOBaTh OIpEACIICHUS CHUHYCa,
mpeyzonvnuka. Ckanap- KOCHMHYCa U TaHTEHCa YTJOB OT
Hoe npouseedenue 6eK- 0% 1o 180°. BeIBOAUTL OCHOBHOE
mopos (14 u). TPUTOHOMETPUYECKOE  TOXKJIE-
3 T CTBO W (OPMYJBI TPUBEICHUS.
3y4eHUE HOBBIX
CuHyC, KOCHHYC W TaH- Y . dopMynHupoBaTh M JIOKa3bIBATh
- 3HAHUI
op | FCHC yIIa TEOPEMBI CHHYCOB U KOCHUHYCOB,
26 N3ydenne HoBpIx | IPUMCHATE HMX  TIpH  PCHICHUN
Teopema o miomaau Tpe-
A HAHMI TPEYroJbHUKOB. OOBICHATH Kak
yTOJbHUKA
UCTIOJIB3YIOTCS  TPUTOHOMETPHU-
27 | Teopembl CUHYCOB MU KO- | I3yyeHue HOBBIX




CHUHYCOB 3HAHUI yeckue (HOpMyNnbl B H3MEpPHU-
28 IIpumeneHne TEIbHBIX pa0OTaxX Ha MECTHOCTH.
- | Pemienue TpeyroJibHUKOB | 3HAHUM U YMEHUM DOpMYIHpOBAaTh  ONPEIETEHNUS
29 yria Mexay BEKTOpaMH U CKa-
30 N3ydeHne HOBBIX
~ | CxansipHoe mpousBesieHUe SHAHG JSIPHOTO TIPOM3BENIEHUSI BEKTO-
31 | BEKTOPOB poB. BriBoguth (opmyny cka-
32 | CkansipHoe mpou3BeseHue | 3aKpeIuIeHue JIAPHOTO IMPOU3BCACHUA BCKTO-
B KOOPJIMHATAX 3HAaHWU M YMEHUH | POB 4e€pe3 KOOPIMHATBHI BEKTO-
33 | [IpumeHeHne CKaISIPHOTO | 3aKperuieHne poB. OpMyIHPOBaTH B 0O0CHO-
- | IPOM3BE/ICHHs.  BEKTOPOB | 3HAHHH M YMCHUH | gpipary, yTBEpXK/IEHHE O CBOIi-
34 | pu pelleHuH 3a/1a4 CTBax CKaJISIPHOTO TPOU3BEJIE-
35 | [loaroroBka K KOHTPOJIb- | 3aKpEIUICHUE
HON pabote «CooTHOIIE- | 3HAHUN U YMEHUH Ams. Herions3oBatk - ckamspHoe
Hus B TpeyrombHike. Cka- IPOU3BEIACHUE NIPU PEUICHUU 3a-
JSIpHOE NIPOM3BEICHNE Aat.
BEKTOPOB»
36 | Koumponvnass ~ paboma | KOHTpOIL 3HAHHMA
Ne3 no meme «Coommno- | 1 yMEHUN
wienusi 8 mpey2oabHUKe.
Ckansipnoe npousseoenue
8EKMOpO8»
Jlnuna oKpysycnocmu u @opMyJIMpOBaTh  ONPEIEICHUE
naowas Kpyza (12 IIPaBUJIBHOIO MHOI'OYI'OJIbHHUKA.
uacos) ®opMyTUpOBaTh W JIOKa3bIBATH
37 W3ydeHne HOBBIX
HpaBI/IJ'[I,HI)Ie MHOTO- . TEOPEMbI 00 OKPYXHOCTSIX, OIHU-
é8 YTOJIbHUKH SHaHHH CaHHOM  OKOJIO  MPaBHIBHOTO
39 | @opmynbl st BeIuncie- | M3ydenue Hopbix | MHOTOYTOJIBHNKA 1 BIMCAHHOH B
HUS TUIONIAIM TIPABHIIBHO- | syanmii Hero. BeIBoauTh U UCOIB30BaTh
ro MHOTOYIOJbHUKA, €ro GopMysbl 7S BBIUKCICHUS
CTOPOHBI W pananyca BIIH- IUIOLIAIM TPABUJILHOTO MHOTO-
CaHHOH OKPYKHOCTH YrOJIbHUKA, Pajdyca BIIUCAHHON
40 p 3aerHUHeHHe _ | M omucaHHOW  OKPYKHOCTEHN.
CHICHHE Salad SHaHUN U YMCHUN | poypyary, 3aJla4d Ha IIOCTPOECHUE
41 Wsyduenne HOBbIx | TPABUIBHBIX MHOIOYIOJbHHKOB.
JlnvHa OKpy>KHOCTU SHAHMA OOBACHATH  TOHATHUS  JUIMHBI
OKPY>KHOCTH M IUIOIIAIU Kpyra.
42 JUtnHa okpyKHOCTH. JUTH- I/I:e.yqeime HOBBIX | Brigoauth (OPMYIbI [T BbI-
Ha JIyTH 3HaHHH YHCIICHUSI JAJIMHBI OKPY)KHOCTH U
43 Usyuerue Hopbix | ATHBL AYTH OKPY)XHOCTH, TLIO-

[Imomane kpyra u Kpyro-
BOT'O CEKTOpa

3HAHUU

maad Kpyra u IUIOmAad Kpyro-




44 | ITnomaas xpyra u kpyro- | [Ipumenenue BBIX CEKTOpa M cerMeHra. lIpu-
BOI'0O CCKTOpa 3HaHHﬁHyMCHHﬁ MCEHSTHL DTU (bopMy_]'[BI Ipu pe-
45 | Pemmenne 3amau  «lIpa- | [Ipumenenue [IIEHNH 3a/1a4.
BUJIHBIE MHOTOYTOJIbHU- | 3HAHUW U YMEHUM
K
46 | Pemenne 3amau «J/lnuna | [Ipumenenue
- | OKpYXHOCTH W IUIOLIA/b | 3HAHUW U YMEHUU
47 | kpyray
48 | KonmponvHas paboma | KoHTpOJIb 3HAHUI
Ned «/[nuna oxpysrcHocmu | 1 yMEHHIN
U naowWaodsb Kpyaay
Meusncenusn (12 uacos)
49 N3yyenue HOBbIX | OOBACHITH, YTO Takoe OToOpa-
- IoHsTHE NBHKCHHS 3HAHHUI KEHUE TUIOCKOCTH Ha ceOs, U B
50 KaKOM CJIy4yae€ OHO Ha3bIBaeTCs
o1 N3yyeHue HOBBIX
CummeTtpus . JIBWKEHUEM IUI0cKocTU. OOBbsic-
3SHAHWI
52 VsydcHue HOBBIX HSTh, YTO TAKOE OCEBas CHMMET-
- | [TapaienbHbIA HEPEHOC | 3HAHMI pudt,  HEHTpaJIbHAdA  CUMMETpH,
53 napaJiyieIbHbIA MEPEHOC U TTOBO-
54 M3yuenne HOBBHIX | poT. (OOOCHOBBIBaTh, 4YTO 3TH
- | [loBopot 3HAHUH OTOOpaKEHMs TUIOCKOCTH Ha Ce-
55 0  SABIAIOTCS  JBHKCHUSMU.
56 Permeaue 3a1a4 ((I[BI/I}KG- HpHM%HeHHC o O6L$ICH$ITB, KaKoOBa CBA3b MCIKIY
- 3HAHWHN U YMEHUN
57 | HHAD JBIDKEHUSMH W HAJOKCHUSMH.
58 KoHTpo:h 3HaHuii NnnroctpupoBaTh OCHOBHBIE BH-
Koumponvnas, ~ paboma | 1 yMeHUH Il IBUKCHHUI, B TOM YHCIE C
Ne5 «Jleuicenusy MIOMOIIbI0 KOMITBIOTEPHBIX TPO-
rpaMM.
59 W3ydeHne HOBBIX
- | O0 akcMOMax TeOMETpUU | 3HaHUU
60
IHoBTopenue. PemeHnue 3HaTh MaTepual, HU3yYCHHBIN B
3agad. (8 4) Kypce MaTeMaTHKH 3a 9 Kiacc.
61 | [ToBTOpeHmE temsl: | [loBTOpeHUE Brnagers o0mmm mpuemom pe-
- | «YeThIpexXyTroIbHUKIY, IICHUS 3a71a4.
68 | «Ilimomaamny, YMeTh TMPUMEHSTH TMOJYYCHHBIC
«COOTHOMICHUST  MEXKITY 3HAHMS Ha MPAKTHKE.
CTOpOHAMH ¥  YIJIAMH YMeTh  JIOTUYECKH  MBICIUTD,

TpeyrojapHuka. CkamsipHoe
IIPOU3BENICHUE BEKTOPOBY

OTCTaWBaTh CBOIO TOYKY 3PCHUS
Y BBICTYIIIUBATh MHEHUE IPYTHX,
paboTaTh B KOMaHJIE.







