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HHOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamMma Kypca MaTeMaTHKH Uig /-9 KIacCoB COCTaBJeHa Ha OCHOBE
aBTOpPCKOW mporpammsbl: mporpammbl 5-11 kmacesl /[A.I. Mepsnsak, B.b. Ilomonckuii, M.C.
Sxup, I.A. u 1.p.].- M.: Benrana-I'pad, 2016. — 152 ¢. ISBN 978-5-360-07128-0/.

[Iporpamma o6ecneuena YMK mo anrebpe mist 7-9 kimaccoB aBTopoB A.I'. Mep3isk, B.b.
[Tononckuit, M.C. Axup, I.A. Homuposckuii, E.B. by1ixko.

[Iporpamma o6ecneuena YMK mo reomerpun s 7-9 kimaccoB aBTopoB A.I°. Mep3isik,
B.b. Ilononckuii, M.C. Axup, .A. Homuposckuii, E.B. byniko.

Ha u3yuyenue npeamera matematuka B 7-9 kimacce B yueOHOM 1utane orBeneHo 204 yaca
B r0o/1. COOTBETCTBEHHO — 6 yacoB B Henenmo (M3 HUX 4 yaca — anredpa, 2 yaca — reOMeTpus).

ILnanupyemMsble pe3yjibTaThl OCBOCHUS NpeAMeTa

W3yuenne maTeMaTHKW 10 JAaHHOH MporpamMme CIOCOOCTBYeT (HOPMUPOBAHHUIO Y
y4yalluxcst JIMYHOCTHBIX, MeTanpeAMeTHbIX U HpeJIMeTHbIX pe3yJabTaTOB O00ydeHus,
COOTBETCTBYIOLMX TpeOOBaHUAM  (peepalbHOr0  rOCYAapCTBEHHOro0  00pa3oBaTeIbHOIo
CTaHJapTa OCHOBHOTr'0 0011ero 00pa3oBaHusl.

JIn4YHOCTHBIE pe3yJIbTAThI:

® BOCIHMTAHUE POCCUICKON IPaKAAHCKOW MICHTUYHOCTU: NaTPUOTU3MA, YBAXKEHUS K
OtedecTBY, 0OCO3HAHMS BKJIa/la OTEUECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOI HAYKU;

® OTBETCTBEHHOE OTHOIICHHE K YUCHHIO, TOTOBHOCTh M CITOCOOHOCTH 00yYaroImuXxcs K
CaMOpPa3BUTHIO U CAMOOOPA30BaHHUIO HA OCHOBE MOTUBAIIMH K OOYUEHUIO U [TO3HAHUIO;

® OCO3HaHHBIN BBIOOP U MOCTPOCHUE JaJIbHENIIEH NHIUBUYaTbHONU TPAEKTOPUH
oOpa3oBaHus Ha 0a3e OpUEHTUPOBKU B MUpeE Npodeccuii u mpodhecCuoHaNbHBIX NPEIIOYTEHHH ¢
y4€TOM yCTOWYMBBIX [TO3HABATEIBHBIX HHTEPECOB, a TAK)KE HA OCHOBE (POPMUPOBAHUS
YBaXUTEIBHOTO OTHOLIEHUS K TPYY, pPa3BUTHE OIBITA yYaCTHUs B COLIMAIIBHO 3HAYUMOM TPYIE;

® yMEHHE KOHTPOJIMPOBATh MPOLIECC U Pe3yNbTaT yueOHONH U MaTeMaTHUeCKON
JIeATEIbHOCTH;

® KPUTUYHOCTb MBIIIJIEHUS, UHUIIUATUBA, HAXOAUYNBOCTh, aKTUBHOCTb IPU PEILICHUH
MaTeMaTUYEeCKHX 3a/1a4.

MeranpeameTHblie pe3yabTaThbl:

® yMEHHE CaMOCTOSITEIbHO OIpenessTh Ledd CBOEero OOy4eHHs, CTaBUTb U
dopmynupoBath 11l ceOsl HOBbIE 3aJauM B yu&Oe, pa3BUBaTh MOTHBBI U HMHTEPECHI CBOEH
MMO3HABATEILHOMN JIESITEIbHOCTH,

® yMEHHUE COOTHOCUTH CBOU ACUCTBUSA C ITIAHUPYEMBIMU PE3YJIbTaTaMU,

® OCYIIECTBISATH KOHTPOJIb CBOEH JEATEIBLHOCTH B IIPOLIECCE JOCTUKEHUS

® pe3yJibTaTa, ONpeneisTh CIOCOObl NEHCTBUN B paMKaxX NPEUIOKEHHBIX YCIOBUN U
TpeOOBaHUM, KOPPEKTUPOBATH CBOU JACUCTBUS B COOTBETCTBUU C U3MEHSIOLICHCS

® CHUTYyaIluEH;

® yYMEHHME OIpeIeNATh OHATHS, CO3/aBaTh 000OIEHHs, yCTaHABINBATh

® aHAJOI'MH, KIACCU(PHUIIMPOBATH, CAMOCTOATEIBHO BHIOUPATh OCHOBaHUS U

® KPUTEPUU AJIS KIACCU(PUKALNH;

® yMECHUE YCTaHaBIMBAThb IPUYMHHO-CIEACTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE
paccykIeHHe, yMO3aK/IIoUeHHe (MHIYKTUBHOE, IeJyKTUBHOE U 110 AaHAJIOTUHN) U JeJIaTh BHIBOJBI;

® yYMEHHME WUIIOCTPUPOBATh M3Y4YEHHBIE TOHATHUS M CBOICTBa (UTYp, ONpPOBEPraTh
HEBEPHBIC YTBEPKIACHUA;



® KOMIIETEHTHOCTh B 00JIACTH HCIIOJIb30BaHHUS HMH(POPMALMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHI;

® [IEpBOHAYAJbHBIC MPEACTaBICHUS 00 HIESX M O METOAAaX MaTeMaTUKU Kak o0
YHHUBEPCAIbHOM SI3bIKE HAYKU M TEXHHUKE, O CPEICTBE MOJCINPOBAHMS SBJICHUN U MPOLIECCOB;

® yYMEHHME BHJETh MATEMaTHYECKYIO 3aJadyy B KOHTEKCT€ NpPOOJIEMHOH CHTyalud B
JPYTUX AMCLUUILIMHAX, B OKPYKAIOLIEH JKU3HM;

® YMEHME HaxOAWTh B PA3JIMYHBIX HCTOYHUKAX HH(OpMAIUIO, HEOOXOOUMYIO [UIs
pelIeHnsT MaTeMaTHYeCKuX MpoOjeM, M TPEACTaBIATh €€ B IMOHATHOH (opme, NpUHUMATH
pelIeHNEe B YCIOBUSAX HEMOJIHON MM U30BITOYHON, TOYHOH MM BEPOSATHOCTHON MH(OpMAINH;

e yMEHHE IIOHMMaTb M HCIIOJIb30BaTb MAaTEMATHYECKHUE CPEACTBA HArIsSAHOCTH
(rpacduku, TAONUIBI, CXEMBI U Jp.) U WLTIOCTPALIIH, HHTEPIPETALNH, apTyMEHTAIIUH.

® YMEHME BBIIBUraTh TMIOTE3bl MPU PEIICHUM 3aJaud MOHUMaThb HEOOXOAMMOCTb HX
IIPOBEPKU;

® IIOHMMAHHE CYIIHOCTH aJTOPUTMUYECKUX MNPEANHCAHUNA U yYMEHHE IEHCTBOBATh B
COOTBETCTBUU C IIPEAJIOKEHHBIM aJITOPUTMOM.

IIpenmerHbie pe3yabTaThl:

® OCO3HaHUE 3HAYCHMs TEOMETPUHM JUIsl IOBCEHEBHON KU3HU YEJI0BEKa;

® TIIpE/ICTaBIICHUE O TEOMETPUH KaK chepe MaTeMaTHYeCKOl AeATEIbHOCTH, 00 Tarmax
€€ pa3BUTHUs, O €€ 3HAYUMOCTH UL Pa3BUTHS LIUBUIIM3ALIUY;

® Dpa3BUTHE YMEHUI paboTaTh C yueOHbIM MaTEMaTUYECKUM TEKCTOM (aHAJIU3UPOBATh,
U3BJIEKATh HEOOXOIMMYI0 MH(POPMAIUIO), TOYHO U IPAMOTHO BbIPaXKaTh CBOU MBICIIH C
PUMEHEHHEM MaTeMaTUYECKON TEPMUHOJIOTUN U CUMBOJIMKH, IIPOBOJIUTH KiIacCU(PUKAIIH,
Joruyeckue 000CHOBaHMS;

e BjajeHue 0a30BbIM MOHATUHHBIM alllapaToM IO OCHOBHBIM pa3/ieliaM COJIepP KaHMUS;

® cucTeMaTUYecKHe 3HaHUs 0 pUrypax u Ux CBOMCTBax;

® NIPAKTUYECKH 3HAUYMMBIE TEOMETPUUYECKNE YMEHHUS U HABbIKU, YMEHUE TIPUMEHSATD UX K
PELIEHUI0 TEOMETPUUECKUX M HETEOMETPUUECKHX 3aa4, 8 UMEHHO:

e u3o0paxarh GUTYPHI HA TNTIOCKOCTH;

® JCIOJb30BaTh T€OMETPUUECKUIT SI3bIK JJIS1 ONUCAHUS IPEIMETOB OKPYKAIOLIET0 MUPA;

® U3MEpATh JUIMHBI OTPE3KOB, BETMUUHBI YTITIOB, BEIUUCIATH IUIOMAAN QUTYD;

® pacro3HaBaTh M N300pakaTh paBHbIE, CHMMETPHUHBIE U 110100HbIE (QUTYPHI;

® BBINOJIHATH MOCTPOSHUS T€OMETPUUECKHUX (DUTYP C TOMOIIBIO HUPKYJIS U INHEHKH;

® YUTaTh U MCIIOJIL30BaTh HH(POPMAIIHIO, IPEACTABICHHYIO Ha YepTexkax, CXeMax;

® IIPOBOAMUTH MIPAKTUYECKUE PACUETHI.

® 0CO3HaHUE 3HAYEHMsI MaTEeMaTHKHU I TOBCETHEBHOM KM3HH YEJIOBEKa;

® IIpEJCTaBJICHHE O MaTeMaTHYECKON HayKe Kak cepe MaTeMaTH4YeCKON JAesITeIbHOCTH,
00 sTamax e€ pa3BUTHSA, O €€ 3HAYMMOCTH JJIsl pa3BUTHS LIMBUIIN3ALINN;

® pa3BUTHE YMEHUH paboTaTh ¢ ydeOHBIM MaTeMaTHUYECKUM TEKCTOM (aHaJIU3UPOBATh,
U3BJIEKATh HEOOXOIMMYIO MH(POPMAIHUIO), TOYHO U TPAMOTHO BBIPaXKaTh CBOU MBICIIH C
IPUMEHEHUEM MaTeMaTHYeCKONH TEPMUHOIOTUU Y CUMBOJIMKH, IPOBOAUTE KIACCU(PHUKALIH,
JIOTHYECKHE 000CHOBAHUS;

e BIiazicHEe 0Aa30BBIM NOHATUIHBIM aIllapaTOM IO OCHOBHBIM pa3zeiiaM COJIepKaHMs;

® [IPAKTHUYECKH 3HAUYMMBIE MATEMaTUUECKUE YMEHUSI U HABbIKU, UX IPUMEHEHNUE K
PELIEHNI0 MaTEMaTUUYECKUX U HEMAaTEMaTUYECKUX 3a/1a4, IIPEAI0JIaratollee YMEHMsI: BBIIIOIHSTh



BBIUMCJICHHSI C HATypaJIbHBIMU YHCIaMH, OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMU, TIOJIOKHU -
TEJIbHBIMU U OTPULIATEILHBIMUA YHCIIAMU;

e pemaTh TEKCTOBBIE 33/1a4U apu(PMETUYECKUM CIIOCOOOM U € TOMOIIbIO COCTABICHUS U
pelIeHUs] ypaBHEHMIA;

e u300paxarb PUrypsl HA IIOCKOCTH;

® JCIOJb30BaTh T€OMETPUUECKUI «SI3BIK» JIJISl ONUCAHUS IPEIMETOB OKPYKAIOLIETO
MUDA;

® U3MEpsATh JUIMHBI OTPE3KOB, BEJIMUMHBI YTJIOB, BEIUUCIIATH IUIOIAAN U 00BbEMBI QUTYD;

® pacro3HaBaTh U U300pakaTh paBHbIC 1 CHMMETPHYHbIE (PUTYPHI;

® [IPOBOJIUTH HECIIOKHBIC TPAKTUUECKHUE BBIUMCICHUS C IPOLIEHTAMM, UCIIOIb30BAThH
MPUKUAKY U OLIEHKY; BBIIOIHATH HEOOXOAUMbIE H3MEPEHHUS;

® KCIIOJIK30BaTh OYKBEHHYIO CHMBOJIMKY JIJISl 3aIMCH OOIIUX YTBEPXKICHHH, Popmyil,
BBIPAXECHU, YPABHCHUN;

® CTPOMUTH Ha KOOPJMHATHOM IJIOCKOCTU TOYKH IO 3a/IaHHBIM KOOP/AMHATAM,
OIpEAEIATh KOOPAUHATHI TOUEK;

® YUTaTh U UCIOIb30BaTh HH(POPMALIHIO, IPEICTABICHHYIO B BUJIE TaOIUIIbL,
JIarpaMMBl (CTOJIOUATON MIIM KPYTOBOM ), B Tpa4eCcKOM BH/IE;

e pelaTh NPOCTEUIINE KOMOMHATOPHBIE 3a/1a4M 11epedopPOM BO3MOKHBIX BAPHAHTOB.

Auaredpanyeckue BbIpaKeHUs

BbinmyckHUKHN Hay4aTCs:

® OIEepUpOBaTh MOHATUSAMH "TOXKIECTBO", "TOXKIAECTBEHHOE MpeoOpazoBaHue", pemarb
3a/1a4u, coseprkaliue OyKBeHHbIE JaHHbIE, paboTaTh ¢ GopMyaMu;

® OIEpUPOBATh NOHATUAMH "KBaJAPATHBIA KOPEHB', IPUMEHSATD €TI0 B BBIYUCIICHUSX;

e BBHINOJHATH NPeoOpa3oBaHUE BBIPAKEHUM, COAEPKALIUX CTENEHU C IEJIBIMU
MIOKa3aTeJsIMU U KBaJIpaTHbIE KOPHU;

® BBINOJIHATH TOXJIECTBEHHBIE MTPEOOPA30BaHUS PAIlMOHATIbHBIX BBIPAXKEHUN HA OCHOBE
MpaBWI AEMCTBUI HaJl MHOTOWIEHAMU U alnreOpanyecKuMu ApoOsiMH;

® BBINOJIHATH Pa3I0KEHUE MHOTOWIEHOB HA MHOKHUTEIH.

BbinmycKHUK MOJIYYUT BO3MOKHOCTD:

® BBINOJHATH MHOTOILIATOBBIE MPEOOPa30BAHUS PALIMOHATIBHBIX BBIPAXKECHUN, TPUMEHSIS
HIMPOKUI HAaOOp crIOcOO0B U MPUEMOB;

® IMPUMEHATh TOXKICCTBEHHBbIE MpPeoOpa3oBaHUs Ul peIIeHHUs 3a7ad U3 pa3IMyHbIX
paszenoB Kypca.
YpaBHeHus

BbINyCKHUK HAYYMThCS:

e pelaThb OCHOBHBIE BHJIbI PAllMOHAIBHBIX YPaBHEHUMN C OJHOW NEPEMEHHOM, CHCTEMBI
JBYX ypaBHEHUH C IByMSl IEPEMEHHBIMH;

® [IOHMMAaTh YPAaBHEHHE KAaK BaXHEHMIYI0 MaTEMaTHYECKYK0 MOJEIb JUIsl ONHCAaHUS U
U3yUYeHHs] Pa3HOOOPA3HBIX PEaJbHBIX CUTYAIMH, peliaTh TEKCTOBBIE 3aJlaud ajiredpanyecKum
METOJI0M;

® MpPUMEHATh Trpaduyeckre TNPEACTaBICHUS JUIA  HCCIENOBaHMUA  ypaBHEHUH,
MCCJIEJOBAHMSI U PEILIEHUS CUCTEM YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

BbInyCKHUK MOJYYHT BO3MOKHOCTD:



® OBJIAACTh CIECLHUAIBHBIMA IPUEMAMU PELICHUS YPAaBHEHUN M CHUCTEM YPAaBHEHUU;
YBEPEHHO IIPUMEHATH alapar ypaBHEHUN JUIsl pelleHus] pa3HOOOPa3HbIX 3ajau U3 MaTeMaTUKH,
CMEXHBIX IIPEAMETOB, IPAKTHKH;

® MPUMEHATH TpauuecKue MPEACTABICHHUS Uil HCCICIOBAaHUSA ypPaBHEHUM, CHCTEM
ypaBHEHUH, coiepKaluXx OyKBeHHbIE KOA(DPHUITUSHTHI.
HepaBencrBa

BbIyCKHUK HAYYHTbCH:

® JIOHMMAaTb TEPMHUHOJIOTUIO U CHMBOJIMKY, CBSI3aHHBIC C OTHOLIEHHWEM HEPAaBEHCTBA,
CBOMCTBA YUCIIOBBIX HEPABECHCTB;

® pelaTh JIMHEHMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM M MX CHUCTEMBI; pEIIaTh
KBaJ[paTHbIC HEPABEHCTBA C ONIOPOM Ha rpauecKue NpeiCcTaBIeHus;

® IIPUMEHATH annapar HEPaBEHCTBA AJIs PELLCHUs 3ajjad UX pa3Iu4HbIX pa3zesioB Kypca.

BbInycKHUK MOJIYYUT BO3MOKHOCTD:

® OCBOMTbH pa3HOOOpa3Hble MPUEMBI JOKA3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTh
anmnapar HEpaBEHCTB JUIsl PELEHUS] pa3HOOOPAa3HbIX MAaTEMAaTUUECKUX 3a/1ay, 3a]1a4 U3 CMEXHBIX
IIPEIMETOB U MTPAKTUKU;

® IMPUMEHATh rpaduyeckue IMpeICTaBIeHHs A HCCIEAOBAaHHUS HEPaBEHCTB, CHUCTEM
HEPaBEHCTB, COJEPKAINX OYKBEHHBIE KOI()(DUIIUCHTHI.
YucioBble MHOKECTBA

BbinmyckHUK HayuHMTCs:

® [IOHMMAaTh TEPMHUHOJOTUIO M CHUMBOJIUKY, CBSI3aHHBIE C IIOHSITHEM MHOXECTBA,
BBITNOJIHATH ONEPALMK HA MHOXKECTBAMHY;

® CNOJb30BaTh HAYAJIBHBIE NIPEACTABIECHUS O MHOKECTBE JEUCTBUTEIbHBIX YNCE.

BbInycKHUK MOJIYYUT BO3MOKHOCTD:

® pa3BUBATh IPEJCTABICHNUE O MHO)KECTBAX;

e pa3BUBaTh NPEJCTABICHHE O YHUCIE W YUCIOBBIX CHCTEMax OT HATYypaJbHBIX J0
JENCTBUTENBHBIX YHCEI; O POJIM BBIYMCIECHUN B IIPAKTHKE;

® pa3BUBaTh U YINIYOUTb 3HAHUS O JECATUYHOM 3alUCU JEMCTBUTEIBHBIX YHCEN
(mepuoauvYecKre U HEMepHUoIUIECKHe Ipoon).
DOyHKIUH

BbinmycKHUK HayuHnTCs:

® NOHMMAaTh M HCHOJIb30BaThb (YHKIUOHAJIbHBIE TOHATHUS, S3bIK  (TEPMHHBI,
CUMBOJINYECKUE 0003HAUEHU);

® CTPOUTH TIpapuKd dJIEMEHTapHbIX (YHKIMHA, HMCCIEAOBATh CBOMCTBA YMCIIOBBIX
GbyHKIMI Ha OCHOBE U3YYEHHUS MTOBEACHUS UX TPa(UKOB;

® MOHUMATh (YHKIMIO KaK BaKHEHMIIYI0O MaTeMaTH4YeCKyl0 MOJETb I ONMHMCAaHUS
MIPOLIECCOB U SIBJICHUN OKPY’KAIOILEro MUPA, MPUMEHITh QYHKIMOHAIBHBIA S3bIK JJIS ONMUCAHUS
U MICCIIEZIOBAHUS 3aBUCUMOCTEN MeXy (PH3MUeCKUMU BETUYUHAMU;

® TIOHMMAaTh M HUCIOJB30BaTh SI3bIK IOCIEIOBATEIBHOCTEN (TEPMHUHBI, CUMBOJINYECKUE
0003HaYeHMS ),

® NPUMEHATH (OPMYIBI, CBSI3aHHBIE C apUPMETUUYECKO U  TIeOMETPUYECKOi
IpoTpeccusiMi, M ammapaTr, c(OpMHUpOBAaHHBIA NpPU H3YUYEHHHM JPYTHX Ppa3lesoB Kypca, K
PEILIEHUIO 3a/1a4, B TOM YUCJIE ¢ KOHTEKCTOM U3 PEAIbHOM JKU3HH.

BbInyCKHUK MOJYYHT BO3MOKHOCTD:



® TPOBOAMTH UCCIICAOBAHMS, CBA3aHHBIEC C M3YUYEHUEM CBOIMCTB (DYHKIUI, B TOM YHUCIIE C
UCIIOJIb30BAaHUEM KOMIIBIOTEpA; Ha OCHOBE TIpaMKOB HM3Y4YEHHBIX (YHKIMHA CTOUTH Oosiee
CJIO’KHBIE TpaMKH (KyCOYHO-3a1aHHBbIE, C "BBIKOJIOTHIMH" TOUKAMHU U T. I1.);

® JCIIOJIb30BaTh (DYHKIIMOHAJIBHBIC MPEACTABICHUS U CBOMCTBA (QYHKIUH JUIS PEeLICHUS
MaTeMaTHUYECKUX 3aJa4 U3 pPa3IMuHbIX pa3zeiioB Kypca;

e pemaTth KOMOMHHPOBAHHBIC 337]a4d C MPUMEHEHHEM (HOPMYI N-TO WieHa U CYMMBI N
NEPBBIX WICHOB apu(METHUECKONU U TEOMETPUUYECKON POTPECCHil, MPUMEHSS IIPU 3TOM arnapaT
YPaBHEHHH U HEPABEHCTB;

® MOHUMATh AapU(PMETHYECKYI0O U TEOMETPUYECKYI0 TPOrpecCuH Kak (QyHKIHH
HATYpaJIbHOTO apryMEHTa; CBA3BIBATh apU(METHUYECKYIO IMPOTPECCHIO C JIMHEHHBIM POCTOM,
TFeOMETPUUECKYIO - C SKCIIOHEHIIUAIBHBIM POCTOM.

DJieMeHThI NPUKJIATHOH MaTeMATHKHU

BbInyCKHUK Hay4YuTCH:

® UCIOJb30BaTh B XOJI€ PELICHUS 33/]a4 3JEMEHTapHbIE NPEACTABICHUS, CBSI3aHHBIE C
npUOIMKEHHBIMU 3HAYEHUSIMU BEJIMYUH;

® JCIIOJIb30BATh IMPOCTEHIINE CHOCOOBI MPEJCTABICHHUS W aHaIM3a CTAaTHCTHYECKUX
JTAaHHBIX;

® HAXOAUTh OTHOCUTEJIbHYIO YaCTOTY M BEPOSITHOCTD CIIy4aliHOI'O COOBITHS;

e perlaTh KOMOMHATOPHBIE 331a4K HA HAXOXKACHUE YUCIIa OOBEKTOB MJIM KOMOMHALIMH.

BbINyCKHHUK MOJYYUT BO3MOKHOCTD:

® TIOHATH, YTO YHUCIIOBBIE JIaHHBIE, KOTOPBIE WCIONB3YIOTCS MJIS XapaKTEPUCTHKH
00BEKTOB OKPY)KAIOLIET0 MHUPA, SIBJISIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMU, YTO IO 3alUCH
npUOIMKEHHBIX 3HAYSHUH, coslepKaluxcs B MHQOPMAIIMOHHBIX UCTOYHHUKAX, MOKHO CYIAHMTbH O
MNOTPENIHOCTH MPUOIMKEHNS

® T[IOHATH, YTO MOTPEIIHOCTh pe3yJbTaTa BBIYMCICHHH IOJKHA OBITH COM3MEpHUMA C
MOTPEIIHOCTHIO UCXOIHBIX JAHHBIX;

e TpUOOpPECTH NEPBOHAYAIBHBIM ONBIT OpraHU3alMu cOOpa JAaHHBIX IPU MPOBEIECHUU
orpoca OOIECTBEHHOT0 MHEHUS, OCYIIECTBIIATh UX aHAJIN3, IPEACTABIATh Pe3ybTaThl ONpoca B
BUJI€ TaOJIMIIBI, TUarPaMMBI;

® TIPUOOPECTH OMBIT MPOBEACHUSI CIIyYallHBIX SKCIIEPUMEHTOB, B TOM YHCJIE C TIOMOIIbIO
KOMIIBIOTEPHOI'0 MOJIETIMPOBAHUS, MHTEPIPETALUN X PE3YJIbTATOB;

® HAYYUTHCS HEKOTOPHIM CIELMAIBHBIM MPUEMAM peIIeHNs KOMOMHATOPHBIX 3a/1ad.
I'eomerpuueckue Gpurypsl

BbinmycKHUK HayuHnTCs:

® TI0JIb30BaThCS SI3BIKOM T€OMETPHUH JUIS ONMUCAHUS MPEAMETOB OKPYXAIOUIEro MuUpa 1
UX B3aUMHOTO PacrOJIO0KEHUS;

® pacro3HaBaTh U U300paXkaTh HA YEPTEKAX U PUCYHKAX TeoMeTpudeckue GUrypsl U Ux
KOH(UTypaluu;

® KJIACCU(PHUIMPOBATH T€OMETPUUYECKHE (DUTYDBI;

® HAXOJUTh 3HAUCHUS JJIMH JUHEHHBIX 2JIEMEHTOB (DUTYP M X OTHOILIEHHS, IPaTyCHYIO
mepy yrioB ot 0° mo 180°, mpumeHsisi ompeneneHusi, CBOWCTBAa M NPU3HAKU (UTYp U HX
3JIEMEHTOB, OTHOIIEHUs (uryp (paBeHCTBO, MOAOOME, CUMMETPHUH, MOBOPOT, MapauieIbHBII
MePEHOC);



e ONEpUpOBaTh C HAYAJIBHBIMM  IOHATUSAMU TPUTOHOMETPUM U BBIIOJHATH
3JIEMEHTapHbIE ONepaly HaJ QYHKIMSIMHU YIJIOB;

® J10Ka3bIBATh TEOPEMBI;

e pemaTh 3a7ayd Ha J0Ka3aTeIbCTBO, OMHUPAsACh HAa HM3y4YCHHBIE CBOWCTBa (UTyp U
OTHOLIEHUN MEX1y HUMU U IIPUMEHSISI U3yUEHHbIE METO/IbI JOKA3aTENIbCTB;

® pellaTh HECIOXKHBbIE 3aJaud Ha IOCTPOCHHME, NPHUMEHSS OCHOBHBIE AJITOPUTMBI
IIOCTPOEHHUS C IOMOIIbIO LIMPKYJISL U JTMHEUKH;

e peraTh NpocTeiiue nIaHuMeTpUYecKue 3aa4u B IPOCTPAHCTBE.

BbInyCKHHK MOJYYUT BO3MOKHOCTD:

® OBJAJETh METOJAaMM PELICHMs 3aJay Ha BBIUMCIIEHUS U JOKa3aTeNbCTBA: METOJIOM OT
IPOTUBHOTO, METOZOM MOA00Ms, METOAOM Iepedopa BaApMAHTOB U METOIOM I€OMETPUYECKHX
MeCT TOYEK;

® TPUOOPECTH OMBIT IPUMEHEHHUS aNTreOpandeckoro U TPUTOHOMETPHUIECKOTO amnrmapara
U UJieil IBMKEHUS IPU peIieHUH TeOMEeTPUYECKUX 3a/1a4;

® OBJIAJIETh TPAJAULIMOHHONW CXEMOH pelleHHs 3aJad Ha I[OCTPOEHUE C IOMOUIbIO
LUPKYJIA U JIMHEHKH: aHaJIN3, IOCTPOEHUE, I0KA3aTEeIbCTBO U UCCIIEOBAHUE;

® HAy4YUTHCS pelIaTh 3a/la4l Ha NOCTPOECHHUE METO/I0M F€OMETPUUECKOI0 MECTa TOUEK U
METOHOM IT0I00HS;

® NpUOOPECTH ONBIT UCCIEAOBAHUS CBOICTBA INIAHUMETPUUECKUX (UIYp C MOMOIIBIO
KOMIIBIOTEPHBIX ITPOTPAMM;

® TNPUOOPECTH OMBIT BBHIIOIHEHUS POEKTOB.
HN3mepenne reoMeTpu4ecKuX BeJIHYHH

BbinmyckHUK HayuuTCs:

® JCIOJb30BaTh CBOMCTBA M3MEPEHMSI AJIMH, TUIOIIAJAEH U YIVIOB IPU PEIICHUH 3a/1a4 Ha
HaXO0XJIECHUE JUIMHBI OTPE3Ka, [UIMHBI OKPYKHOCTH, UIMHBI yTH OKPYKHOCTH, TPaJyCHONH MEPHI
yrina;

® BBHUUCIATH IUIONIAJANM TPEYTOJbHUKOB, MPSMOYTOJIBHUKOB, IapajuleJIOrpaMMOB,
Tpaneuuii, KpyroB U CEKTOPOB;

® BBIUUCITH JUIMHY OKPY>KHOCTH, JUIMHY 1YyTU OKPYHOCTH;

® BBIUUCIATH JJIMHBI JIMHEHHBIX AJIEMEHTOB (DUTYp M UX YIUIbI, MUCHOIb3Ys (HOPMYJIbI
JUTMHBI OKPY>KHOCTH U JUITMHBI TyTH OKPY>KHOCTH, (DOPMYJIBI IIOIaneil puryp;

e pemaTh 3a7a4d Ha JOKa3aTeJIbCTBO C UCIOIb30BaHUEM (OPMYIT JUIMHBI OKPYKHOCTH U
JUTMHBI 1yTH OKPYKHOCTH, GOpMYJI IIoImaneilt puryp;

e pelaTh IPAKTUUECKUE 3a/1a4M, CBSI3aHHBIE C HAX0XKJIEHUEM T€OMETPUUYECKUX BEIUUUH
(ucmonb3ys MpU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

BbINyCKHUK MOJIYYUT BO3MOKHOCTD HAYUHThCS:

® BBIYHCIATH IUIOMIAAN (PUTYD, COCTABIEHHBIX U3 ABYX MJIH OoJiee MPSIMOYTOJIbHUKOB,
napajuieJIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;

® BBHIUUCIIITH ILIOMAAN MHOTOYTOJIbHUKOB, UCIIOJIb3YsI OTHOILIEHUSI PABHOBEIUKOCTH U
PaBHOCOCTABJIEHHOCTH;

® [PUMEHATh AIreOpandecKuii U TPUrOHOMETPUUECKUH anmapaTt v AU ABHKEHHS IIPU
pEILIeHNN 3a1a4 Ha BBIUMCIIEHHE TUIOIAalell MHOTOYT OJIbHUKOB.



Koopannartsi

BbinmycKkHUK HayuHTCS:

® BBHUUCILATH JJIMHY OTPE3Ka M0 KOOPAMHATaM €ro KOHLIOB; BBIYHCIATH KOOPAMHATHI
CEpeIUHBI OTPE3Ka;

® JCIOJb30BaTh KOOPAMHATHBIM METOJ JJI U3YYECHHUS CBOMCTB NPSMBIX U OKPYKHOCTEH.

BbInyCKHUK OJIYy4YHT BO3MOKHOCTD:

® OBJAACTh KOOPAUHATHBIM METOJOM PELICHHU 3a7a4 HAa BEIYMCIICHHS U I0KA3aTEIbCTBO

® TIPUOOPECTH OIBIT UCIOIb30BAHUS KOMIIBIOTEPHBIX MPOTPAMM JUIsl aHAJIM3a YACTHBIX
CJIy4aeB B3aUMHOI'0 PACIOJIOKEHUS OKPYKHOCTEH U MPSIMBIX;

® NpUOOPECTH OMNBIT BBIIOJHEHMs MPOEKTOB Ha TeMy «lIpuMeHeHHe KOOpIMHATHOIO
METO/1A IIPU PEIICHNUH 3a7a4 Ha BBIYMCIICHHS U I0KA3aTENbCTBAY.
BekTops!

BbinmyckHUK HayuuTCs:

® OIIEpUPOBATH C BEKTOPAMU: HAXOAUTh CyMMY U Pa3HOCTb ABYX BEKTOPOB, 3a/laHHBIX
F€OMETPUYECKH, HAXOAUTh BEKTODP, PABHBIN ITPOU3BEACHUIO 3aJaHHOIO BEKTOPA Ha YUCIIO;

® HaXOAWTH Ul BEKTOPOB, 3aJaHHBIX KOOPAMHATAMU: JUINHY BEKTOPA, KOOPIUHATHI
CYMMBI ¥ pa3HOCTH JIBYX U 00Jiee BEKTOPOB, KOOPIMHATHI TPOU3BEICHUS BEKTOPA Ha YUCIIO,
IPUMEHSISI P HEOOXOAUMOCTH COYETaTENbHbIN, IEPEMECTUTEIbHBIA U pACIIPeIEIUTENbHbIN
3aKOHBI;

® BBHIUUCIITH CKAJIIPHOE ITPOU3BEICHNE BEKTOPOB, HAXOAUTD YIOJI MEXYy BEKTOPaMH,
YCTaHaBIIMBATh NEPIEHIUKYISIPHOCTD MPSIMBIX.

BbInmycKHUK MOJIYYUT BO3MOKHOCTD:

e OBJIAJICTh BEKTOPHBIM METOJAOM JUIS PpELICHHWs 3a7ad Ha BBIYUCICHUS U
JI0Ka3aTelIbCTBaA;

® NPUOOPECTH OMBIT BBHIIOIHEHUS MPOEKTOB.

Coaepxanue npeamera
Coaep:xanue Kypca ajaredpsi 7-9 kiace

Auaredpanyeckue BbIpaKeHHs

BoipaxkeHue ¢ mepeMeHHbIMHM. 3Hau€HUE BBIpAXKEHHUS C TepeMeHHbIMU. JlomycTumble
3HayeHHe TmepeMeHHBbIX. ToxaecTBo. ToKIeCTBEHHbIE MPeoOpa3oBaHUs alredOpanvyeckux
BbIpaXkeHUi. J0Ka3aTenbCTBO TOKIAECTB.

Crenenp c HaTypalbHbBIM T©IOKazaTeneM U €€ cBoicTBa. OnpHouneHsl. OpHOWIEH
cragnapTHoro Buzaa. CreneHb ojgHOWwIeHAa. MHOrousaeHsl. MHOroOWwIeH CTaHAAPTHOIO BHJA.
Crenenp MHorowieHa. Cio)keHUE, BBIUUTAHUE U YMHOXEHHE MHOTOWIEHOB. DOpMyIibl
COKpAILLEHHOTO0 yMHOXEHMS: KBaJpaT CYMMbl M KBaJpaT pPa3HOCTH JBYX BBIPa)KCHUH,
IIPOU3BEJICHNE PA3HOCTH U CYMMBI JBYX BbIpaKCHUM. Pazio)keHre MHOTOYJIEHOB HA MHOKHTEIIH.
Brinecenne oOmiero MHOXHUTENS 3a CKOOKM. MeToq rpynnupoBkH. Pa3sHOCTh KBajgpaToB NIBYX
BbIpaxkeHnil. CyMMa U pa3HOCTb KyOOB JByX BbIpakeHuUd. KBanmpatubiii TpéxuneH. Kopenn
KBajgpaTHOro TpéxuiaeHa. CBoicTBa KBaJpaTHOro TpéxwieHa. PasznoxkeHne KBaJIpaTHOTO
TPEXWICHA HA MHOXKHUTEIIH.

Parmonansheie Boipaxkenus. Llenbie Boipaxkenus. {poOHble BblpaxeHus. ParpoHanbHas
npoOb. OCHOBHOE CBOWMCTBO palMOHANBbHOM ApoOu. CroxeHue, BBIUUTAHHWE, YMHOXKEHHE U
JIeNieHHe  palUoOHANbHBIX  Jpobeil. Bo3BeneHwe  panuoHanbHOM  ApOOM B CTENEHbD.



ToxaecTBeHHbIE TPEOOPA30BAHUSI PALIMOHANBHBIX BbIpaxkeHHil. CTeneHb ¢ IeNIbIM MoKa3aTeaeM
U €€ CBONCTBA.

KBagpatnele kopHH. ApupMeTHUECKUIl KBaJIpaTHBIW KOpEHb M €ro CBOWCTBA.
ToxnecTBeHHbIE TPeoOpa30BaHUs BEIPAKEHUH, COEPKAIUX KBapaTHBIE KOPHHU.

YpaBHeHus

VYpaBHenue ¢ ogHoM mnepemeHHOM. KopeHb ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHUS.
CBolicTBa ypaBHEHHM C OJTHOM EPEMEHHON. Y paBHEHHUE KaK MaTeMaTH4yecKasi MOJIEb pealbHOM
CUTYAaLVH.

JIuneitnoe ypaBHenuwe. KaampatHoe ypaBHeHue. dDopMyna KOpHEHl KBaJpaTHOTO
ypaBHeHus. Teopema Buera. PannroHaneHble ypaBHEHUs. PenieHue panMoHANbHBIX YPaBHEHUM,
CBOJAILIMXCS K JIMHEHHBIM WJIM K KBaJpaTHbIM YpaBHEHUSAM. PellleHue TeKCTOBBIX 3anad ¢
MIOMOUIbIO PALIMOHAIBHBIX YPAaBHEHUH.

VYpaBHeHue C JByMs IepeMEHHbIMU. ['papuk ypaBHEHHS C JABYMS IE€PEMEHHBIMH.
JluneitHOe ypaBHEHHE C JBYMSI IEPEMEHHBIMU U €T0 rpaduk.

CucremMbl ypaBHEHUH C IByMs MepeMeHHBIMU. ['paduueckuii MeTo/1 peleHus: CUCTEMbI
YpaBHEHUU C JIByMs MEPEMEHHbIMU. PelleHre CUCTEM ypaBHEHUM METOJOM IOJICTaHOBKH U
cioxenus. Cucrema AByX ypaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIENIb PEaIbHON CUTYallUH.

HepaBencrBa

UYucnoBele HepaBeHCTBa M MX cBoilcTBa. ClIO)KEHHE U YMHOXEHHE YHCIIOBBIX
HepaBeHCTB. OleHUMBaHUE 3HAYEHUs BbIpakeHUs. HepaBeHCTBO ¢ OJHON INEpEMEHHOM.
PaBHOCWIBHBIE HEpaBeHCTBA. UNCIOBBIE IPOMEKYTKH. JINHENHHBIE U KBapaTHbIE HEPABEHCTBA C
0Z1HOH nepeMeHHoN. CHCTEMBI HEPABEHCTB € OJTHOM MEPEMEHHOM.

Yuci10Bble MHOXKECTBA

MHoxecTBO U ero 31neMeHThl. CriocoObl 3a1aHust MHOKeCTB. PaBHBIe MHOXecTBa. [TycToe
MHOecTBO. IlomMmHOXkecTBO. Omnepanuu Hajg MHOXecTBaMH. MiumrocTpanus COOTHOIIEHHH
MEXy MHOXECTBAMM C IIOMOULIBIO AMarpamMMm Oisiepa. MHOKeCTBa HATypajbHBIX, LEJBIX,
panroHaIBHBIX unces. PannonanbHOE YMCIIO Kak Apo0b BUAa m/n, rae m €Z, N € N, U Kak
OeckoHeuHas nepuojauyeckas apoOb. IlpeacraBienne 00 uppalMoHanbHOM Yncie. MHOXKECTBO
neiictBuTenbHbIX uKced. IlpencraBieHue NEHCTBUTENBHOTO 4YHCiIa B BUAE OECKOHEUHOU
HEMepUOoINUecKod JecaTuyHoil npobu. CpaBHeHHE AEHCTBUTENBbHBIX YHcel. CBs3b MEXAY
MHOxkecTBaMu N, Z, Q,R.

DOyHKIUH

Yucnosble QyHKIIUU

OyHKIMOHAIbHBIE 3aBUCUMOCTH MeXay BenuunHamu. [lonarue pynkunn. OyHKIus Kak
MaTemMaThyeckas MOJeNb peaibHoro mpouecca. OOnacTh ompeneneHus W o0nacTb 3HAYEHUS
¢byukun. Crnoco6sl 3ananus pynkuuu. I'paduk pynkuuu. [locrpoenue rpaduxos GyHKIMII C
noMoIikko mpeodpasosanuit puryp. Hynu ¢pynkunu. [IpoMexxyTKu 3HAKOTIOCTOSHCTBA (DYHKITUH.
[TpomexyTku Bo3pacTaHust U yObIBaHUS (PYHKIIUH.

JluneitHast ¢yHKuusA, oOpaTHas NPOMOPLUUOHAIBHOCTb, KBaJpaTU4yHas (QYHKIUS,
yHKIHS y=\'X, HX CBOHACTBA U rpaduKH.

YuciioBbIE N10CJI€10BATEIBHOCTH

Tloustue YUCIOBOMI OCIEN0BATEILHOCTH. Koneunrie U OECKOHEUYHEIE
nocnenoBarenbHOCTH.  CrocoObl  3alaHusi  MOCIEAOBaTeNbHOCTH. Apudmernyeckas U
reomerpuueckas mporpeccur. CBOHCTBa UJICHOB apuU(PMETHYECKOH W T'C€OMETPUUYECKOU
nporpeccuii. @opMmynel 00IIero wieHa apu(METHUYECKOW M TEOMETPHUYECKOW IPOTPECCHid.
@opMyIibl CyMMBI N- IEPBIX WIEHOB apu(METHUYECKON U reoMeTpruieckoil mporpeccuii. Cymma



OCCKOHEYHOM T€OMETPUYECKOM Tporpeccuu, y koTopoit |q|<l. IIpeacraBneHue mepuoanyeckon
JECATUYHOM TpoOU B BUI€ OOBIKHOBEHHOH JIPOOH.

DJieMeHThI NPUKJIATHOH MATEeMATUKH

Maremarnueckoe Mogaenuposanue. IIpoueHtHsie pacd€rtel. Dopmyna  CIOXKHBIX
nporeHToB. [IpubnmxEHHple BbMUCICHUS. AOCONIOTHAS W OTHOCHTEIbHAS TOTPEITHOCTH.
OcHoBHBIE TpaBWiIa KOMOMHATOpPUKH. YacToTa ¥ BEPOATHOCTh CIY4YallHOTO COOBITHA.
Kiaccnueckoe onpenenenue BeposiTHOoCTH. HauanbHble cBeieHus o ctatuctuke. [IpencraBnenue
JaHHBIX B BUJE TaONMI, KPYroBBIX M CTOJOYATBIX auarpamm, rpacduxoB. CraTUCTHUECKHE
XapaKTepUCTUKU COBOKYITHOCTHU JaHHBIX: CPEIHEE 3HAUCHHE, MO/Ia, pa3Max, MeIhaHa BEIOOPKH.

Anred6pa B HICTOPHYECKOM Pa3BUTUH

3apoxaeHue anreOpbl, KHUTa O BOCCTAHOBJICHHHM M IMPOTHUBOIOCTaBIeHUM Myxammena
anb — Xopesmu. Ucropusi popmupoBanusi maremarnueckoro sizbika. Kak 3apomunace uaes
koopauHat. OTKPBITHE UPPATHOHATHEHOCTH. V3 UCTOPUHM BO3ZHUKHOBEHUS (POPMYIT IS pEIICHUS
ypaBHeHu# 3-if u 4-it creneneit. Mcropus pazsutus nousatust Gpynkuuu. Kak 3apoauiack Teopus
BeposaTHOCTel. Yncna @ubonayuu. 3agaua JI. [Tuzanckoro (PuboHaYUN) O KPOIHKAX.

J.®. Marnunkuid. I1.JI. YeOwbimeB. H.M. Jlo6aueBckuii. B.S. bynskoBckmii. A.H.
Koamoropos. ®@. Buer. I1. ®epma. P. Jlekapt. H. Tapranes. . Kapagano. H. A6ens. b. Tlackans.
JI. IIuzanckuii. K. I"aycec.

Coaepixanue Kypca reoMerpun 7-9 Kjiacc

IIpocreiimme reomerpuyeckue purypsl

Touka, npsmas. Otpe3ok, nyd. Yron. Bugsl yriaos. CMexHble U BEPTUKAJIBHBIE YTJIBL.
buccekrpuca yria.

Ilepecekaromumecsa u mapaenbHble npsMble. [leprnennukynapaeie npsmele. [IpuzHaku
napajuIeJIbHOCTH NpsAMBIX. CBONCTBA MapajUIeNbHbIX NpAMBIX. IleprneHauKyasp U HakJIOHHAsA K
IPSIMOA.

MHoroyroJbHuKH

Tpeyronbauku. Buael TpeyronbHukoB. Mennana, OuccekTpuca, BbICOTa, CPEIHsS JIMHUS
TpeyrojibHuKa. [Ipu3Haku paBeHCTBa TPEyroJbHUKOB. CBOICTBA U MPU3HAKU PaBHOOEAPEHHOTO
TpeyroiabHuKka. CepeMHHbIN nepneHaAuKyssp otpe3ka. Cymma yriioB TpeyrosibHHKa. BHemHue
yriasl TpeyroiabHuka. HepaBeHcTBO TpeyronpHuka. COOTHOIIEHUSI MEXYy CTOPOHAMH M YIilaMu
TpeyroiasHuka. Teopema [Tudaropa.

ITonoGHble TpeyronbHUKHU. llpu3Haku monoOusi TpeyrojJbHUKOB. TOUkM mepecedeHus
MenuaH, OHMCCEKTPUC, BBICOT TPEYrojbHHKA, CEPEJUHHBIX MEPIEHAUKYISIPOB  CTOPOH
TpeyroibHuka. CBOWCTBO OuCCEeKTpuChl TpeyroibHUKa. Teopema @aneca. MeTtpuueckue
COOTHOILIEHUS B MPSIMOYTOJIbHOM TpeyrojbHuKe. CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC OCTPOr0
yrila IpsIMOYTOJIBHOTO TpeyrojapHuKa U yriaoB oT 0 no 180. @opmyssl, CBA3BIBAIOLIME CHHYC,
KOCHHYC, TaHT€HC, KOTAHI'€HC OJIHOTO M TOro ke yria. PemieHue TpeyroibHUKOB. Teopema
CHUHYCOB M TEOpPEMA KOCUHYCOB.

YerbipéxyronpHuku. [lapamnenorpamm. CBoMCTBAa W NPHU3HAKHU Iapajljiesiorpamma.
[TpsamoyronbHUK, poMO, KBajJparT, UX CBOWCTBA M Mpu3Haku. Tpanenus. CpenHss JIMHUS Tparie-
U1 U €€ CBOMCTBA.

MHuoroyronsHuku.  Beimykibie  MHOroyroiapHukd. CyMMa — yIiIOB  BBIIYKIJIOTO
MHOT'OYroJbHUKA. [IpaBuIbHEIE MHOTOYTOJIBHUKH.

OxpyxHOCTH M KpYT. ['eoMeTpHYecKHe MOCTPOCHUSA



OKpY’>XKHOCTh M KpPYI. DJEMEHTBhl OKPYKHOCTH M Kpyra. LleHTpaibHbIe M BIIHMCAHHBIE
yribl. KacarenbHas K OKpPYKHOCTM M €€ CBOMCTBA. B3anMHOE pacrojoKeHUe NpsIMOU U
oKpyxHocTU. OnMcaHHas U BIMCAHHAs OKPYXHOCTU TPEYrojbHUKA. BrMcaHHbIE U ONMCAHHbBIE
YeThIPEXYTOJbHUKH, UX CBOMCTBA U NIPU3HAKU. BrincaHHbIE U ONKMCAaHHBIE MHOTOYIOJIbHUKH.

I'eomerpuueckoe mecro Touek (I'MT). CepenuHHBIM nepneHIUKYISAp OTpeE3Ka H
ouccektpuca yria kak [MT.

['eomeTpuyeckue NOCTPOCHUS UUPKYJIeM U JuHEWKod. OCHOBHBIE 3aJayd Ha
MIOCTPOEHHUE: MMOCTPOCHUE YIJIa, PABHOTO JAHHOMY, IIOCTPOCHHUE CEPEIUHHOTO MEPNEHANKYIISIpa
JAHHOTO  OTpe3Ka, MOCTPOCHHE NPsIMOM, NPOXOAAIIEed Yepe3 JaHHYH0 TOYKY U
NEepIEHANKYIIIPHON JaHHON MpsIMOHM, MOCTpoeHHe OucCeKTpuchl aaHHoro yrna. Iloctpoenue
TPEYroJIbHUKA 110 3aJaHHbIM 351eMeHTaM. Meron I'MT B 3amauax Ha OCTpOCHHUE.

H3mepenne reomeTpu4ecKux BeJTUYMH

Jnuna otpeska. PaccrosiHue Mexy AByMs TOUKamMu. PaccTosiHuE OT TOYKH 0 MPSIMOM.
Paccrosinue Mexy napamienbHbIMU MPSMBIMHU.

[lepumMeTp MHOrOYTroJIbHUKA.

JlnvHa oKpyXHOCTHU. J[11MHa 1yTH OKPY>KHOCTH.

['panycnHas mepa yria. BennunHa BnycaHHOro yria.

[lonaTus Tuiomaam MHOTOYroNbHUKA. PaBHOBenmukue ¢urypsl. Haxoxaenue muromaan
KBaJlpaTa, IpsIMOYroJIbHUKA, [TapajljiesiorpaMmma, TpeyrojibHUKa, TPaleum.

[Tonstre mnomaau kpyra. [Lmomans cekropa. OTHOIICHUE TUTOMIA ICH TTOJJOOHBIX QUTYP.

JlexapToBble KOOPAUHATHI HA MJIOCKOCTH

@dopmyna paccTOsSHUA MeEXAy IByMs Toukamu. KoopauHaTsel cepeauHbl OTpE3Ka.
VYpaBHenue Gpurypsl. YpaBHEHUS OKPYKHOCTH U IPSAMOH. YTI0BOM KOAPPHUIHMEHT MPsIMOI.

BekTopsl

ITonatue BexkTopa. Moaynp (nauHa) BekTOpa. PaBHble BekTOphl. KosumHeapHble
BeKkTOpbl. KoopauuaTe!l BekTopa. Cll0)K€HHE M BBIUMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
ymcio. CkaisipHoe npousBeaeHne BeKTopoB. Kocunyc yria Mexay AByMs BEKTOpaMH.

I'eomeTpuueckue npeodpazoBaHus

[Tonstue o mpeoOpazoBanuu ¢urypsl. JBuxeHue Qurypbl. Bunbl nBuxeHusurypsi:
napajuleJIbHBIM TepEeHOC, 0ceBas CUMMETPHS, LIEHTpaJbHasi CUMMETpHsl, TOBOpoT. PaBHble du-
rypsl. 'omoterus. [logobue puryp.

9J1eMeHTbI JOTHKH

Omnpenenenue. AKCUOMBI U TeopeMbl. Jloka3zarenbcTBO. [Joka3aTenbCTBO OT MPOTUBHOTO.
Teopema, obpatHas nanHoi. Heobxoammoe u moCcTaTOYHOE YCIOBHUS. YTOTpeOJICHUE JIOTHYE-
CKHUX CBS3OK €Cll..., MO ..., M020d U MOJIbKO Mo20d.

I'eoMeTpusi B HCTOPUYECKOM PA3BUTHHI

N3 ucropun reomerpuu, «Hauvama» EBximmpma. Mcropus maroro mocrynata EBkimna.
TpuronomeTpuss — Hayka 00 W3MEPEHHH TpPEYroJbHUKOB. [locTpoeHHe TpaBHIBHBIX
MHOTOYTOJBHUKOB. Kak 3aponunack uaes KOOpAHHAT.

H.U. Jlo6auesckuii. JI. Ditnep. Panec. [Tudarop.



TemaTnueckoe mIaHnpoBanue. Ajreopa 7 kiaace
(I Bapuant. 3 yaca B Henento, Bcero 105 yacos; Il Bapuant. 4 yaca B Henemnto, Bcero 140 yacoB)

Homep Copep:xanue y4eOHOT 0 KosmmgectBo XapaKTepHCTHKA OCHOBHBIX BH/IOB /IeSITeJIbHOCTH Y4eHHKA
naparpadga MaTepHuaa 4acoB (Ha ypoBHe yueOHBIX JelicTBHIT)
I 1
I'nasa 1
JIuneiinoe ypaBHeHHe 15 17
¢ 0JIHOIi mepeMeHHOoI
1 Beenenue B anreOpy 3 3 Pacnosnasams 1rcnoBbie BEIPaXXEHUS U BRIPAKEHHS C IEPEMEHHBIMU, JIMHEHHBIC YPaBHEHUSI.
[IpuBOANTE MPUMEPHI BBIPAKEHUH C IEpEeMEHHBIMY, JTUHEHHBIX ypaBHeHUNH. COCTaBIIATh
2 Jluneiinoe ypaBHEHHE C OJIHOH 5 6 BBIp@)KEHHE C MEPEeMEHHBIMH 10 YCIOBMIO 3aJaui. BBIIOIHATE MpeoOpa3oBaHus BEIPaKECHHIM:
HIEPEMEHHON NPUBOAMTH NMOJOOHBIE cllaraeMble, pacKphIBaTh CKOOKK. HaxouTh 3HaUeHHE BHIPAKEHHS C
NepeMEHHBIMH TIPH 33/IaHHBIX 3HAYEHUsIX NepeMeHHbIX. Kiaccuduuupoats anredpanyeckre
3 Pemenue 3a1a4 ¢ IOMOIIBIO 5 6
. BbIpakeHUs. ONUCHIBATH LIENBIE BEIPAXKECHUS.
AQBHCHUH o o
yp Dopmynuposams ONpeeICHUE TNHEWHOTO YpaBHEHUs. Pemarts nmuHeiiHOe ypaBHEHKE B 00IIEM
TTOBTOPEHHE 1 CHCTEMATH3AIHS 1 1 Buje. MHTEpIpeTHPOBaTh YpaBHEHHE KaKk MaTeMaTHEeCKylo MOZIEb PEalbHO CHTYallHH.
y4e6HOTr0 MaTepHana OnuceIBaTh CXeMy pPELIeHUs] TEKCTOBOM 3a/1a4l, IPUMEHATH €€ Ul PElICHUs 3a1a4
Kontponpnas padora Ne 1 1 1
I'nasa 2
Ienble BbIpasKeHUSs 52 68
4 ToXIEeCTBEHHO paBHBIE BBIPAXKECHUSI. 2 2 Dopmynuposamu:
ToxnecTBa onpedenienus: TOXIECTBEHHO PaBHBIX BBIPAXKEHUIL, TOKAECTBA, CTEIIEHU C HATYPaJIbHBIM
MoKazaTesieM, OIHOUICHA, CTAHAAPTHOTO BUA OJJHOWIEHA, KO QHIIMEHTa OJHOWICHA,
5 CreneHb ¢ HaTypaIbHBIM MOKA3aTeNeM 3 3 CTETNIEHU OJTHOYJIEHA, MHOTOWIEHA, CTETIEHU MHOTOUJICHA;
. ceoticmea: CTETIEHH C HAaTypaJIbHBIM ITOKa3aTeleM, 3HaKa CTEIICHH;
6 CBoiicTBa CTENEHH C HATYPaIbHBIM 3 4 .
npasuna: T0Ka3aTeIbCTBA TOXKAECTB, YMHOXKEHHS OTHOWICHA HA MHOTOYJICH, YMHOXCHHS
IoKa3areiaeM
MHOTOWJICHOB.
7 OHOWIEHH! 2 4 [Jlokazvieams CBOMCTBA CTENIEHU C HATYpalIbHBIM noxasaresneM. 3anuceiBaTh U JOKA3bIBATh
(opMyJIBI: IPOU3BENICHNSI CYMMBI M Pa3HOCTH JIBYX BBIP@XKEHHH, pa3HOCTH KBaPaTOB JIBYX
8 MHOro4JIeHbI 1 2 BBIPaKCHUH, KBaJlpaTa CyMMBI M KBaJIpaTa pa3HOCTH JABYX BBIP@XKEHHH, CyMMBI KyOOB H
pasHOCTH KyOOB JIBYX BBIDa)KCHUH.
9 CroxeHue U BBIMUTAHHE MHOTOYIEHOB 3 5 Buiuucnams 3HaueHNE BeIpaykeHUH ¢ mepeMeHHbIMU. [IpUMeHsTh cBOCTBA CTENEHH AJIs
mpeoOpa3oBaHus BEIPaKCHUH. BBIIOIHATE YMHOXKEHNE OJJHOUWICHOB M BO3BEACHUE OHOUYJICHA
KonrponbHas padora Ne 2 1 1 B crenens. I1 3
. [IpuBOANTH OAHOYJIEH K CTAHAAPTHOMY BUAY. 3alMCHIBATH MHOTOWICH B
CTaHIAPTHOM BHJIE, OTIPEACIATH CTETIeHh MHOTOWIeHa. [Ipeobpa3oBhIBaTh MPOU3BEICHUE
10 YMHOXEHHE OHOWICHA Ha MHOTOWICH 4 5 nap 1€, OTIpEA beobp p A




Homep Copneprkanue y4e6HOT0 KoauuectBo XapakTepHCTHKA OCHOBHBIX BHIOB J€ITeJILHOCTH YUeHHKA
naparpadga MarepuaJja 4yacoB (Ha ypoBHe YyueOHBIX JielicTBHil)
| I
11 YMHOKEHHE MHOTOUJIEHA Ha 4 5 OJTHOYJIEHA U MHOTOYJICHA; CyMMBI, Pa3HOCTH, IPON3BEACHHS ABYX MHOTOYJICHOB B MHOTOWICH.
MHOTOWICH BeImonHATh pa3noxeHne MHOTOWICHA Ha MHOJKUTENHN CIIOCOOOM BBIHECCHHUS 00IIero
MHOXKUTETS 32 CKOOKH, CITIOCOOOM I'PyNITUPOBKH, IO (POPMyJIaM COKPAIIEHHOTO YMHOXEHUS U C
12 Paznioxenue MHOTOUICHOB Ha 3 4 IPUMEHEHHUEM HECKOJIBKHUX CIIoco00B. McIonp30BaTh yKka3aHHbIE IpeoOpa3oBaHus B IIpoLecce
MHOXHTEH. Bhinecenue obimero pelleHns ypaBHEHUMH, J0Ka3aTeIbCTBA YTBEPXKACHUH, PEIIeHHs TEKCTOBBIX 3a1a4
MHOXKUTETS 32 CKOOKH
13 Pazno)xeHrne MHOTOWIEHOB Ha 3 4
MHOXXHUTEIH. MeTo TpyIIUpOBKH
KontponsHas padora Ne 3 1 1
14 IIpousBeneHue pa3sHOCTU U CYyMMBI 3 4
JBYX BBIPKCHUH
15 Pa3zHOCTB KBaApaTOB ABYX BBIPA)KEHHH 2 3
16 KBagpat cymMmMBI 11 KBasipaT pa3HOCTH 4 5
JIBYX BBIPQXKCHUH
17 IIpeoOpa3oBaHue MHOTOYIICHA B 3 4
KBaJIpaT CyMMbI WJI Pa3HOCTH JBYX
BBIPaKEHUH
KonTponbHast pabota Ne 4 1 1
18 CymMa U pa3HOCTBH KyOOB IBYX 2 3
BBIPaKEHUH
19 [IpumMeHeHne pa3IMIHBIX CIOCOO0B 4 5
pasnoXeHUss MHOTOWIeHa Ha
MHOXKUTEIH
[ToBTOpEHME 1 cHUCTEMAaTH3AIN 2 2
y4eOHOT0 MaTepuaa
Konrponbnas padbora Ne 5 1 1
I'naga 3
DOyHKINA 12 18
20 CBs13u MeX Iy BelTMIMHAMH. DYHKIIHS 2 4 Tlpusodums IpUMeEPHI 3aBUCUMOCTEH MKy BETMIMHAMH. Pa3muiarh cpeny 3aBUCUMOCTEH




Homep Copep:xanue y4eOHOT 0 KosmmgectBo XapaKTepHCTHKA OCHOBHBIX BH/IOB /IeSITeJIbHOCTH YYeHHKA
naparpadga MarepuaJja 4yacoB (Ha ypoBHe YyueOHBIX JielicTBHil)
| I
21 Crioco0b1 3amanus GyHKIAN 2 4 (yHKINOHATHHBIE 3aBUCUMOCTH.
Onucvisams nonamus: 3aBUCUIMON ¥ HE3aBUCHMOW TIEPEMEHHBIX, (QYHKIUHU, apTyMEHTa
22 I'papuk Qpynkumn 2 3 ¢yHKINHT; crtocoOb! 3amanust GyHKIun. OopMyIHPOBATE OMpEAeTeHHS: 00IacTH ONpeaeICHHS
. . HKLMH, 00JIaCTH 3HaYeHUN QyHKIUHU, rpaduka QyHKIUHN, TUHEHHON (YHKIUH, IPIMOI
23 Jlunelinas GyHkuus, eé rpagux u 4 5 Py ’ Py > rpaduica by ’ Py 1P
- MIPONOPIHUOHATIBHOCTH.
CBOMCTBa
Bviuucnames 3HaueHne QyHKIMM 110 33]aHHOMY 3HaYEeHHUIO apryMeHTa. COCTaBISsITh TaOIHIIbI
TTOBTOpEHHE 1 CHCTEMATH3AIH 1 1 3Ha4YCHUH EpyHKHI/II/I. CrpouTts rpaduk GyHKIHMH, 3a0aHHON Taban4Ho. [1o rpaduky GpyHKumY,
yIeGHOTO MaTepHana ABJAIOLIEHCA MOAENBIO PEATBHOTO MPOLECCa, ONMPEAENATS XapaKTEPHCTHKH OTOTO MPOLEcea.
CrpouTtb rpaduk mMHEHHOH QYHKINYU U MPSIMOW PONOPLUUOHATBLHOCTH. OTHCHIBATh CBOHCTBA
KontponsHas pabora Ne 6 1 1 5THX (QyHKIMHT
TI'naea 4
CucreMsbl JHHEHHBIX YPaBHEHHIT 19 25
¢ IByM# NepeMeHHbIMHU
24 VYpaBHEHUS C IBYMS IEPEMEHHBIMH 2 3 Tpusooums npumepsl. ypaBHEHHS C IBYMsI IEPEMEHHBIMU; JIMHEIHOTO YPABHEHMS C ABYMS
NIepEMEHHBIMH; CHCTEMBI IBYX JIMHEHHBIX ypaBHEHHH C IBYMSI IEPEMEHHBIMH; PEalIbHbIX
25 JInneiinoe ypaBHeHHE C IBYMsI 3 4 MPOLIECCOB, ISl KOTOPBIX YPABHEHHUE C IBYMS IEPEMEHHBIMU UJIM CUCTEMA YPaBHEHH ¢ IBYMsI
TIEPEMEHHBIMH M €T0 rpaduK MIEPEMEHHBIMHU SIBIISIFOTCSI MATEMAaTUYECKUMH MOJEIISIMHU.
N OmnpenensTs, SIBISETCS JIM apa YHCell pelIeHHeM JaHHOTO YPaBHEHMS C ABYMsI IEpEMEHHbBIMHU.
26 CHCTeMBI ypaBHEHHIA C TBYMS 3 4 P ’ P P . P yMA Hep
. Dopmynuposamn.:
nepeMeHHbIMU. ['paduaeckuii Mmeton ) .
. onpedenenus: pelieHUs ypaBHEHUS C IByMs [IEPEMEHHBIMHM; YTO 3HAYHUT PELINTh ypaBHEHHUE C
pEIIeHHs CUCTEMBI IBYX JTMHEHHBIX .
- JBYMsI IepeMEHHBIMHU; rpadiKa ypaBHEHHs C IBYMsI IEPEMEHHBIMHU; INHEHHOTO YpaBHEHUS C
YpaBHEHHUH C IBYMs IEpEMEHHBIMU .,
JIBYMs IIEpEMEHHBIMH; PEIIEHUS CHCTEMBI YPaBHEHHH C IBYMsI TEPEMEHHbBIMH;
27 PeleHIe CHCTEM JTHHEHHBIX 2 3 o _ c60ticmea ypaBHERMI C IBYMA NIepEMEHHBIMI. §
yPABHEHHI METOZIOM M0/ICTAHOBKH nUCLIBAMb. CBOWCTBA Fpa(l)I/IKfl JTHHEHHOTO yPaBHEHNUA B 3aBUCHMOCTH OT 3HAYCHMUt
k03¢ puKeHTOB, TpahUUeCcKuil METO PELIEHHs CHCTEMBI IBYX YPaBHEHUH ¢ ABYMS
28 Perenre cucTeM JMHENHBIX 3 4 TIepEeMEHHBIMH, METO/I TIOICTAHOBKH M METO/]I CJIOXKEHHS IJIsl PEILICHHUs] CUCTEMBI JIBYX
ypaBHGHI/Iﬁ METOZOM CJIOKECHUS JIMHEHHBIX ypaBHeHI/Iﬁ C IBYMsI ICPEMCHHBIMU.
Cmpoums rpad¥K JMHEHHOTO YpaBHEHUS C IByMs IIEpEMEHHBIMU. Pemars cucremMsl 1ByxX
29 Perienue 3a/1a4 ¢ OMOIIBIO CHCTEM 4 5 JIMHENHHBIX YPABHEHHUH C IBYMSI TIEPEMEHHBIMH.
JIMHEMHBIX YPaBHEHUM Pewams TexcToBbIE 3a/1a4H, B KOTOPBIX CUCTEMA ABYX JUHEWHBIX YPaBHEHUM C IBYMS
MepEMEHHBIMH SBJISIETCS MATEMaTHYECKOH MOJAETIBIO pealbHOTO Iporiecca, U
[lopTopenue 1 cucremaTnsauus 1 1 MHTEPIPETHPOBATE PE3YIIBTAT PENICHUS CHCTEMBI
yueOHOTO MaTepuana
Kontponsnas pabora Ne 7 1 1
IloBTOpEeHUE U cHCTeMATU3ALMSA 7 12
y4yeOHOro MaTepuaja




Homep Copneprkanue y4e6HOT0 KoauuectBo XapakTepHCTHKA OCHOBHBIX BHIOB J€ITeJILHOCTH YUeHHKA
naparpadga MarepuaJja 4yacoB (Ha ypoBHe YyueOHBIX JielicTBHil)
| I
YupaxxaeHus 11 MOBTOPEHUS Kypca 7 Kilacca 6 11
Wrorosast KoHTpoJIbHAs paboTa 1 1

TemaTnueckoe miaHupoBanue. Ajiredpa 8 kiace
(I Bapuant. 3 yaca B Henento, Bcero 105 yacos; Il Bapuant. 4 yaca B Henemnto, Bcero 140 yacoB)

Homep Coaep:xanue yue0HOro KosnuyectBo XapakTrepucTHKAa OCHOBHBIX BUJ0OB eSITeJIbHOCTH YUEHHKA
naparpadga MarepuaJja 4acoB (Ha ypoBHe yueOHBbIX JieiicTBHil)
| 1
TI'naga 1
PanunonanbHbIe BhIPAaKEHUS 44 55
1 PammonansHbIe podH 2 3 Pacnosnasamye 11e7p1e paiOHANBHBIC BEIPAKCHHUS, JPOOHbIC PAIIOHATIBHBIC BHIPA)KEHH,
MPUBOANTH MIPUMEPHI TAKNX BBIPAKEHHH.
2 OCHOBHOE CBOWCTBO 3 4 Dopmyruposamp.:
PALMOHAIBEHOI Jpo0H onpedenenus: pallMOHAIIBHOTO BRIPAXKEHUS, TOMYCTHUMBIX 3HAUCHHH EPEMEHHOH, TOXKIECTBEHHO
ABHBIX BBIPA)KEHUH, TOXK/IECTBA, PABHOCUIIbHBIX YPaBHEHUH, pallMOHAIHHOTO YPaBHEHUS
3 Crio’keHHe U BBIYUTAHUE 3 4 P P ’ P P P P ’
N CTETICHH C HyJIEBBIM ITOKa3aTeNIeM, CTETIEHH C IIeJIBIM OTPULIATEIILHBIM ITOKa3aTeeM,
paIMoHaIBHBIX IPOOEH ¢ N
CTaHJapTHOTO BHUJIA YHCJA, 0OpaTHOHN MPONOPIMOHATBFHOCTH;
OJIMHAKOBBIMH 3HAMEHATEISIMU . . o o
c6oticmeéa: OCHOBHOE CBOICTBO pallMOHAIBHOM Ipodu, CBOIICTBA CTENEHH C IIETIBIM TT0Ka3aTeleM,
4 Cl10)XeHHU€e U BEIYUTAHUE 6 7 . .
N ypaBHeHUH, pyHKIMU Y = — ;
panmoHaIBHBIX Ipo0eit X
C pasHbIMHU 3HAMCHATC/BIMH npaeuna. CI0KEHUs, BRIUUTAHUSA, YMHOXKEHUS, IEJIEHHUs Ipo0eit, BO3BEACHUS IPOOH B CTETICHB;
C108Ue PAaBEHCTBA IPOOH HYIIIO.
KonrponbsHas padora Ne 1 1 1 Y ‘e p P Y
Loka3vieams CBONCTBA CTENEHH C LIETIBIM MIOKa3aTENEM.
5 VMHOMKEHHE 1 Ae/eHHe 4 5 Onucvigams rpapuuecKkuii METO/ pellIeHUs ypaBHEHHH ¢ O/THON NepeMeHHOI1.
pALMOHANBHBIX APOGEii. Ilpumensims OCHOBHOE CBOWCTBO pallMOHAIBHOM APOOH /I COKpALeHHsI U IpeoOpa3oBaHus
Bo3BeeHNE PALMOHAIBHOI npo6eii. [IpuBoauTe 1podu k HOBoMY (001IEeMy) 3HaMeHaTe0. Haxoqurs cyMMy, pa3HOCTb,
JPOGH B CTEICHD NPOM3BEACHNE U YacTHOE ApoOeli. BEIMOIHATE TOK/IeCTBEHHbIE IPE0Opa30BaHMUs palliOHAIBHBIX
BBIPAKEHUI.
6 ToxnecTBeHHbIE 7 10 Pewamy ypaBHEeHUs C IepeMEHHON B 3HAMEHATENE JPOOH.
mpeodpa3oBaHus IIpumeHnams CBOWCTBA CTETICHU C EJIBIM MTOKA3aTeIeM JJIS MPeoOpa30BaHUs BEIPAKECHHUH.
PalMOHATIBHBIX BRIPAKEHUH 3anucwieame 9nucna B CTAaHAAPTHOM BHJIE.
KontponbHas pabora Ne 2 1 1




Homep Conep:xanue yueOHOT0 KosunuyecTBo XapaKTepucTHKA OCHOBHBIX BHIOB JIeSITEJLHOCTH YYeHHKA
naparpadga MarepuaJja 4acoB (Ha ypoBHe yueOHbIX JieiicTBHil)
| 1
7 PaBHOCWIIbHBIC ypaBHEHHSI. 3 4
PaHI/IOHaHBH])Ie ypaBHeHI/I}I Buinoauame HOCTpoeHI/Ie U 9YTCHHUC Fpa(I)I/IKa (byHKHI/H/I y = —
X
8 CrerneHsb ¢ HeIbIM 4 5
OTPHIATENFHBIM TIOKA3aTeIIeM
9 CBolicTBa CTETIEHH C IIEJIBIM 5 6
MoKazaTesaeM
10 k 4 4
Qynkups Y = —
X
u e€ rpadux
Konrposbnas padorta Ne 3 1 1
T'nasa 2
KBagpaTHbie KOpHH. 25 30
JeiicTBUTe/IbHBIE YHCIA
11 Dynkuus y = X 3 3 Onucwieams. TIOHATHE MHOXECTBA, JJIEMEHTa MHOYKECTBA, CIIOCOOBI 3a/IaHNS MHOYKECTB;
u € rpadux MHOYKECTBO HATYPAJTBHBIX YHCEN, MHOKECTBO IENIBIX YUCEI, MHOKECTBO PAI[OHAIBHBIX YHCE,
MHOYKECTBO JICHCTBUTEIBHBIX YHCET U CBSI3U MEXIY STUMH YHCIOBBIMA MHOXKECTBAMH, CBSI3b
12 KBanparHeie KOpHHU. 3 4 MEXIy OECKOHEUHBIMU JIECATHYHBIME IPOOSIMU U PalliOHATBHBIMH, UPPANUOHATEHBIMA
ApudmeTnueckuii KBaJpaTHbIH UHMCITAMIA.
KOpCHb Pacnosnasams pannoHanbpHble U UppaloOHaIbHble Yucia. [IpuBoanTE IpUMEpH] paliMOHAIBHBIX
YHUCEJl U UPPAIMOHATBHBIX YUCEIL.
13 MHOKECTBO H €r0 AJIEMEHTBI 2 2 o . . .
3anucwvieams ¢ moMonIpIO GOPMYJT CBOMCTBA ASUCTBHIA C NIEHCTBUTEILHBIMU YHCIIAMHU.
14 I[MoxgmHuOMXecTBO. Oneparu Hajl 2 2 Dopmyruposamb:
MHOKECTBAMH onpedenenus: KBAIPaTHOTO KOPHS U3 YUCIA, apu(PMETHIECKOTO KBAAPATHOTO KOPHS U3 YHCIIa,
PaBHBIX MHOXKECTB, TIOJAMHOXKECTBA, TIEPECEUEHUSI MHOKECTB, 00bETUHEHISI MHOKECTB;
15 ucnorrel IMHOKeCTBA 2 3 ceoticmea: Gyrxuun Y = X2, apu)METHUECKOTO KBAAPATHOTO KOPHs, QyHKIMKH Y = v/ X .
16 CBOHCTBA apU(METHIECKOTO 4 5 Jloka3bIBaTh CBOMCTBA apr(PMETHUECKOTO KBaIPATHOTO KOPHSI.
KBaJpPaTHOTO KOPHsI Cmpoums Tpaduku QyHKIUN Y = X2 u y= VX
Ipumensmo MOHATHE apU(DMETHUESCKOTO KBAAPATHOT'O KOPHS ISl BEIUMCIICHUS 3HAYCHUH
17 ToxxnecTBeHHEIE 5 7 p pud Ap . PHA A
. BBIPAKCHHI.
npeoOpa30BaHus BEIPAXKCHUH,
Ynpowamw BeIpaxkenus, coaepxaniue apuhMeTHISCKIE KBaJpaTHbIC KOPHH. PemaTh
COJIepXKAINX KBAJIPATHEIC : .
KopHH ypaBHeHHs. CpaBHUBATh 3HAYCHUS BBIPAKCHUA. BRITOTHATE peoOpa3oBaHue BEIPAXKESHUH ¢




Homep Copep:xanue y4eOHOT 0 KoanuecTBo XapakTepucTHKA OCHOBHBIX BU/IOB JAeSITeJIbHOCTH YYeHHKA
naparpadga MarepuaJja 4acoB (Ha ypoBHe yueOHbIX JieiicTBHil)
| 1
18 Dynkuus Y = [x 3 3 MIPUMEHEHUEM BBIHECEHUSI MHOXKUTEISI N3-TIO/ 3HaKa KOPHS, BHECEHUSI MHOXKHTES 1TO]] 3HAK
. KOpHsI. BEIONHATE 0CBOOOXKICHNE OT NPPALOHATBHOCTH B 3HAMEHATEINE APOOH, aHAIIN3
H e€ rpagux COOTHOIIICHUH MEX/y YNCIOBBIMH MHOXKECTBAMH U UX JIEMECHTAMH
KonTtponbHas pabora Ne 4 1 1
I'nasa 3
KBaapaTHble ypaBHeHHS 26 36
19 KBanpaTHble ypaBHEHHUS. 3 4 Pacnosnaséame v NpUBOANTH NPUMEPHI KBAJIPATHBIX YPaBHEHUH Pa3IMUHBIX BUIOB (TIOJHBIX,
Pemenne HenomHBIX HETIOJIHBIX, IPUBEIEHHBIX ), KBaPATHBIX TPEXWICHOB.
KBaJIpaTHBIX yPaBHEHUH Onucvisams B 00IEM BHUJIE PEIICHUE HETIOIHBIX KBaIPATHBIX YPaBHEHHUH.
Dopmynuposams:
20 dopmyra KOpHEH KBaPaTHOTO 4 5 onpedenienus: ypaBHEHHS TIEPBOl CTETICHN, KBAIPaTHOTO YPaBHEHHUS; KBAAPATHOTO TPEXUJICHA,
YPpaBHCHHA JHACKpPUMHUHAHTa KBaJAPaTHOTO YPaBHEHU U KBAaJPATHOTO TPEXWIECHA, KOPHA KBaApPaTHOIO
TpéxwieHa; OMKBaJPaTHOTO ypaBHEHMUS;
21 Teopema Buera 3 5 pexiiena, P P o
ceoticmea KBaJIpaTHOTO TPEXUIIEHa;
KonrpormbHas pabora Ne 5 1 1 meopemy Bueta u o6pleHy10 eil Teopemy.
3anucvieams 1 noxasbiBaTh GOPMYITy KOpHEH KBaJpaTHOTO ypaBHeHus. MccnenoBarh
22 KBasipartHblit TpéxuiieH 3 5 KOJIMYECTBO KOPHEH KBaJJPAaTHOTO YPaBHEHHS B 3aBUCHMOCTH OT 3HaKa €ro JTUCKpUMUHAHTA.
Loxkasvieams meopemsbi: Bueta (psiMyto # 00paTHYI0), O Pa3I0KEHNH KBaJAPATHOTO TPEXUIEHA
23 Peienue ypaBHeHui, 5 7 Ha MHOXKUTEJIH, O CBOMCTBE KBaAPATHOTO TPEXWICHA C OTPHLIATEIEHBIM JUCKPHUMHUHAHTOM.
CBOJIIIMXCSI K KBA/IPATHBIM Onucwisams Ha IPUMEPAX METO/I 3aMEHBI IIEPEMEHHON JUTS PEIICHHs] YPaBHEHUH.
YpaBHEHUSIM Haxooums xOpHM KBaJIpaTHBIX ypaBHEHUH pa3IMuHbIX BUOB. [IpiMeHsTs Teopemy Buera n
o0paTHyIO ei TeopeMy. BBIToONHATE pa3noxkeHne KBaApaTHOTO TPEXWIEHa HA MHOXKUTEIIH.
24 PanuonaibHbIe ypaBHEHHs Kak 6 8 HaxoauTh KOPHU ypaBHEHUI, KOTOpbIE CBOAATCS K KBaApaTHbIM. COCTaBIATh KBAJPATHbIE
MaTeMaTHICCKUE MOJCIH yPaBHEHUS U YPAaBHEHHUS, CBOASIIUECS K KBAJPATHBIM, ABJIAIOIIHMECS MATEMATUYECKUMU
PCajIbHBIX CHUTYalnH MOJENSAMH peaabHbIX CUTyaIuii
KonTtpoasHas padora Ne 6 1 1
IToBTOpeHne U cucTeMaTH3aANUS
y4eOHOro MaTepuaa 10 19
VYnpakHeHus [ist IOBTOPeHHUs Kypea 8 kiacca 9 18
Kontpomnsnas pabora Ne 7 1 1




TemaTnueckoe miaHupoBanue. Ajaredopa 9 kiaace

(I Bapuanrt. 3 yaca B Henento, Bcero 105 vacos; Il BapuanT. 4 yaca B Henento, Bcero 140 gacos)

Homep Copep:xaHue yuedHOT0 KosmuectBo XapaKkTepuCTHKA OCHOBHBIX BH/IOB /IeSITeJILHOCTH YYeHHKA
naparpaga MarTepuaJja (Ha ypoBHe yueOHBIX JelicTBHIT)
I 1
TI'naga 1
Hepagencra 20 25
1 UucnoBele HepaBSHCTBA 3 4 Pacnosnasams v IpUBOIUTE TPUMEPHI YHCIOBEIX HEPABCHCTB, HEPABCHCTB C ITEPEMEHHBIMH, JIMHEHHBIX
HEPABEHCTB C OJIHOM NIEpEMEHHOM, IBOWHBIX HEPABEHCTB.
2 OCHOBHBIE CBOWCTBA 2 3 Dopmyruposame:
IHUCIIOBBIX HEPABCHCTB onpeoenenus: CpaBHEHUS JIBYX YHUCETI, PEIICHUS HEPAaBEHCTBA C OJTHON MEPEMEHHOM, paBHOCHIBHBIX
HEPaBEHCTB, PEIICHHUS CHCTEMbI HEPABCHCTB C OJIHOM MEPEMEHHOM, 00JIACTH OTPEICICHUS BRIPAXKCHHUS;
3 CroxeHHne 1 yMHOKEHHE 3 3 N
€60liCMBa YUCIIOBBIX HEPABEHCTB, CIIOKEHUS U YMHOKCHHSI YUCIIOBBIX HEPABEHCTB
YHUCIIOBBIX HEPABEHCTB. N
Jloxazvlieams: CBOMCTBA YUCIOBBIX HEPABEHCTB, TEOPEMBI O CIOXKEHUH U YMHOXKESHHH YUCIOBBIX
OneHuBaHue 3HAYCHUS
HEPaBEHCTB.
BBIPKCHUS o
Pewams miHEHHBIC HEPABCHCTRA.
4 HepasercTaa ¢ oHoii 1 2 3anucrIBaTh pelIeHUs HEPaBEHCTB U MX CHCTEM B BHJIC YHCIIOBEIX IIPOMEKYTKOB, 00BhCINHECHNS,
IepeMenHoi repeceveHus YUCIOBRIX MPOMEKYTKOB. Pemars CHCTEMY HEPABEHCTB C OZIHOH IEPEMEHHOH. OrneHUBaTh
3Ha4YeHHUE BBIpaXeHUs. 1300pakaTh Ha KOOPIMHATHOM NPSMOM 3aJJaHHBIC HEPABCHCTBAMH YHCIIOBBIC
5 Pemenne HepaBeHCTB ¢ 5 6 HIPOMEKYTKH
OJIHOH MepeMEeHHOH.
UucnoBsie IPOMEKYTKA
6 CHCTEeMBI TMHEHHBIX 5 6
HEPaBEHCTB C OJTHOH
MePEMEHHOM
Kontpomisnas pabora Ne 1 1 1
I'naga 2
KBagparnynas ¢pynkous 38 45
7 [ToBTOpEHue u 3 4 Onucvigams TIOHATHE (PYHKINH KaK [IPAaBHJIa, YCTAHABIUBAIOIICTO CBSI3b MEXKTY JJIEMEHTAMH JIBYX
pacumpeHue cBeieHui o MHOKECTB.
GbyHKIHUN @opmynuposamu:
onpedenenus: HyJs GYHKINU; TIPOMEKYTKOB 3HAKOIIOCTOSHCTBA ()YHKIIMHU; (PYHKIIUHU, BO3PACTAIOIICH
8 CaoiicTBa yHKIIHH 3 4 (yObIBaroIieit) Ha MHOXKECTBE; KBaIPATUIHOW () YHKIIMU; KBAJIPATHOTO HEPABEHCTBA;
ceolicmea XKBaIpaTUIHON (DYHKIINH;
9 Kaxk noctpouts rpapux 3 3 P Py ’

byukuun y = kf(x), ecian
M3BECTEH rpaduk

npasuia NOCTpoeHus rpaduKoB GYHKITHHA ¢ TTOMOIIBIO TipeodpazoBanuii Buaa f(x) — f(x) + b,

) = fix + @), flx) — k().




Homep ConepxaHue y4eoHOT0 KoauuectBo XapakTepHCTHKA OCHOBHBIX BHIOB JI€ITeJILHOCTH YUeHHKA
naparpadga MarepuaJja 4yacoB (Ha ypoBHe yueOHBIX JielicTBHil)
| 1
byuxunn y = f(X) Cmpoums Tpaduku GyHKIHN C TOMOIIBIO IpeoOpa3oBaHmii Buaa f(x) — f(x) + b,
J6) = fiox + )i fix) — k).
10 Kaxk moctpouts rpaduxu 4 4 Cmpoums Tpaduk kBanpatuaHoi pynknuu. [lo rpaduky KBaapaTHIHOHN QYHKIIMH ONMUCHIBATH €€
dynxumii y = f(x) + b CBOMCTBA.
ny =f(x + a), ecom Onucvisams CXeMaTUYHOE PACIIOI0KEHHE Tapa0oIIbl OTHOCUTENILHO OCH abCIMCC B 3aBUCHMOCTH OT 3HaKa
M3BECTCH rpaduK cTapiero K03 QpUIUEHTa U JUCKPUMUHAHTA COOTBETCTBYIOILETO KBaJAPaTHOTO TPEXUICHA.
yHKIHN Pewams xBapaTHBIC HEPABEHCTBA, UCIOIB3Ys CXEMY PACIOIOKEHUS TapaboIIbl OTHOCUTEIBEHO OCH
y = f(x) abcnuce.
Onucvisams rpaQUIecKuil METOJI PEILICHUS] CHCTEMBI JIBYX YPaBHEHHH C ABYMsI IEPEMEHHBIMH, METO/
11 KBasparuuHas GpyHKIMSA, 6 7 pad p yXyp By p ’
N N TIOJICTAHOBKH U METOJ CJIOKECHUS [UISl PEIICHNS] CUCTEMBI JIBYX YPaBHEHHUH C ABYMsI IEPEMEHHBIMHU, OJTHO
e€ rpaduk U cBOIWCTBa o
13 KOTOPBIX HE SIBISCTCS IMHEHHBIM.
KomrpormbHas paGora Ne 2 1 1 Pewams TEKCTOBBIC 3a/1a1H, B KOTOPBIX CHCTEMA BYX YPABHEHHI C ABYMS IEPEMEHHBIMI SBIACTCS
MaTeMaTHYECKOH MOJEIBIO PEATbHOTO MPOIIECCa, U HHTEPIIPETHPOBATh PE3yIbTaT PELICHHS CHCTEMBI
12 Pemmenne kBampaTHBIX 6 7
HEPaBEHCTB
13 CucTeMsl ypaBHEHHH C 6 7
JBYMsI [IEpEMEHHBIMU
14 Pemenne 3agau 5 7
C TIOMOIIBIO CUCTEM
ypaBHEHUM BTOpPOH
CTENeHN
KontponsHas padora Ne 3 1 1
I'naga 3
DJieMeHThI MPUKJIATHOH MaTeMATHKH 20 26
15 MatemaTtnueckoe 3 4 IIpusooums npumepsl: MaTEMaTHYECKUX MOJIENIEH pealbHBIX CUTYaluii; TPUKIaJHBIX 337ad;
MO/ICTIMPOBaHUE PUOIMKEHHBIX BEJTMYUH; UCTIONb30BaHHsI KOMOWHATOPHBIX MPABUII CYMMBI U IPOM3BEICHNUS; CITyUaitHBIX
COOBITHH, BKJIIOYAst JOCTOBEPHBIC 1 HEBO3MOIKHBIE COOBITHSI; OIIBITOB C PABHOBEPOSITHBIMH UCXOIaMHU;
16 [IpouenTHbie pacy€ThI 3 4 TIPEACTaBICHNS CTATUCTUIECKUX JAHHBIX B BHJIE TaOUII, JUArpamMM, rpa@uKOB; UCIIOIb30BAHHS
. BEPOSATHOCTHBIX CBOMCTB OKPY’KAIOIIHNX SIBJICHHM.
17 [MpubanxKEHHbBIE 2 3 P by
Dopmynuposams:
BBIYHCIICHHS . .
onpedenenus. abCOIIOTHOMN MOTPEIIHOCTH, OTHOCUTEIBHON ITOTPEIIHOCTH, IOCTOBEPHOTO COOBITHS,
18 OCHOBHBIE MIpaBHIA 3 4 HEBO3MOXHOT'O COOBITHSI; KJIACCUUECKOE OIIPE/IeTICHNE BEPOSITHOCTH;
KOMGHHATOPHKH npasuia: KOMOMHATOPHOE TIPABHUIIO CYMMBI, KOM6HHaTOpH(3€ MIPaBUJIO TIPOU3BE/ICHHUSI.
Onucvisams 3TaIbl pEIICHUS IPUKIIaTHOM 3a1a4H.
19 YacToTa ¥ BEPOATHOCTD 2 2 Hosicusame u 3anucvieams HOPMYITy CIIOXKHBIX MTPOLEHTOB. [IpOBOANTE NPOLIEHTHBIE PACUETHI C




Homep Conep:xanue yueoHOT0 KoauuectBo XapaKTepuCcTHKA OCHOBHBIX BH/IOB JIESITEILHOCTH YYeHIKA
naparpadga MarepuaJja (Ha ypoBHe yueOHBIX JielicTBHil)
| 1
CITy9aifHOTO COOBITHSA WCTIONIB30BaHUEM CIIOXKHBIX IIPOIICHTOB.
Haxooums TOYHOCTH IPUOIIDKEHUS IO TaOJHIIe TPUOIIDKEHHBIX 3HAYCHNH BETMUNHEI. VcIoms30BaTh
20 Knaccuyeckoe 3 4 pasznuuHbie HOPMBI 3aMKCH MPUOTIHKEHHOTO 3HAYCHUsI Benn4uHbl. OLeHUBATh NPUOIMKEHHOE 3HAUCHUE
OTIpeJIeNIeHUE BEPOSITHOCTU BEJTHYMHEL
1Ipo6ooums OTBITHI CO CAYYalHBIMU HCXOAaMU. [10SICHATE U 3aMUCHIBATH POPMYITY HAXO0KICHHUS YaCTOTHI
21 HauanbHble cBeneHus o 3 4 . .
CIIydaiiHOTo coOBbITHs. ONUCHIBATH CTATUCTUYECKYIO OIICHKY BEPOSTHOCTHU CIYYaHOTO COOBITHSI.
CTaTHCTHKC Haxoaute BEeposITHOCTH CITy4aifHOTO COOBITHS
KOHTpOJ'ILHaﬂ pa60Ta Ne 4 1 1 B OIIbITaX C paBHOBCPOATHBIMU UCXOOaMU.
Onucwisams TaIbl CTATUCTHYECKOTO HccnenoBanust. OpopmisiTe nHGOpMALUIO B BUAE TaOIHILL 1
nmuarpaMM. M3BrekaTs HHGOpMAIHIO U3 TaOIHIl U quarpaMM. HaxoauTh ¥ IPUBOANUTE IPUMEPHI
HCIIONB30BAaHUS CTATHCTHUECKUX XaPaKTEPUCTHK COBOKYITHOCTH JaHHBIX: CpellHEee 3HAUCHHE, MOJa,
pa3Max, MeaHa BEIOOPKH
I'nasa 4
YucaoBble MOCA€10BATEILHOCTH 17 23
22 YucnoBsie 2 3 Tlpusooums npumepwl: TIOCTIENOBATEIHHOCTEH; YUCIOBBIX MOCIEIOBATEIIHEHOCTEH, B YaCTHOCTH
MIOCIIEZIOBATEILHOCTH apuPMeTHYECKO 1 TeOMETPHUECKOHN MPOTPECCHIA; NCIIOIL30BAHUS MOCIE0BATEIHLHOCTEN B peaabHON
JKU3HU; 3aJ1a4, B KOTOPLIX pacCMaTpruBarOTCs CyMMBI C 6CCKOHC‘~IHI)IM YHCJIOM Clilara€MbIX.
23 Apudmernieckas 4 5 Onucviéams: TTOHATHUS MIOCIIEN0BATEILHOCTH, YIECHA [TOCIEN0BATEILHOCTH; CIIOCOOBI 3aJaHHsI
nporpeccust M10CJIeI0BATENILHOCTH.
24 CyMMa N HepBEIX H1eHOB 3 4 Buruucnams anensl HOCHCI{OBaTeHI)HOCgI/I, 3aJIaHHOM Q)OPMynoﬁ N-TO YJIeHa WU PEKYPPEHTHO.
N OPMYIUPOBAMD.
apuMeTITIeCKoi onpedenenus: apuPMETHICCKON MTPOTPECCHH, TEOMETPHUESCKON TIPOTPECCHH;
fporpeccui c601icmea YIICHOB TEOMETPHICCKON U apu(METHIECKON TIPOTPECCHIA.
o5 Teomerprueckas 3 4 3adasame apuPMETHICCKYIO I TCOMETPHUECKYIO MPOTPECCHH PEKYPPEHTHO. 3
nporpeccHst 3anucvieams u noscHams HOPMYIBI 0OIIETO WieHa apru(PMETHIECKOW U TECOMETPHUIECKON MTPOTPECCHI.
3anucvieams u 0oxkazvieams.: GOPMYIIEI CyMMEI N TIEPBBIX WICHOB apU(PMETHUECKON 1 TEOMETPHUICCKOM
26 CyMMa N TIEpBEIX YIECHOB 2 3 nporpeccuit; GopMyIibl, BEIpAKAIONIUE CBOWCTBA WICHOB apU(METHIECKON U TE€OMETPUIECKON
reOMEeTPUUECKON IPOTPEeCCHil.
Nporpeccuu Buiyucaams cyMMy OECKOHEUHOM T€OMETPHUECKOH mporpeccud, y Kotopoii | q | < 1. [IpeacraBisats
OECKOHEUHBIE TEPUOINIECKIE IPOOH B BHIE OOBIKHOBEHHBIX
27 CymMma 6eckoOHeUHOU 2 3
reOMEeTPUUECKON
MIPOTPECCHH, Y KOTOPOH |
[<1
KonTtpoasHas padora Ne 5 1 1
IloBTOpEHUE U cUCTeMATH3ALMSA 10 21




Homep ConepxaHue y4eoHOT0 KoauuectBo XapakTepHCTHKA OCHOBHBIX BHIOB JI€ITeJILHOCTH YUeHHKA
naparpadga MarepuaJja 4yacoB (Ha ypoBHe yueOHBIX JielicTBHil)
| 1
yueOHOro MaTepuaja
YnpakHeHUs AJ1s1 TOBTOPEHUS Kypca 9 20
9 knacca
Konrponbnas padora Ne 6 1 1

TemaTnueckoe niianuposanue. I'eomerpus. 7 Kiace

(2 yaca B Hezenm0, Bcero 68 4acon)

=
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s = Conepxanue y4e0HOTr0 KosmmyectBo XapaKTepHuCTHKA OCHOBHBIX BH/IOB /IeSITeJIbHOCTH YYeHHKA
é 8 MaTepHuaa 4acoB (Ha ypoBHe y4eOHBIX JelicTBHIT)
=
=
TI'nasa 1
Hpocreiimue 15
reoMeTpuyeckue (purypsl U MX cBoiicTBa
1 Touxn u npsiMbIe 2 TIpusooums npuMepbI FeOMETPUIECKUX QUTYp.
Onucwisams TOUKY, HIPSMYIO, OTPE30K, JIyd, YTOJL.
2 OTpe30K | ero JAIHHA 3 Y> PAMYI0, OTP IV Y
Dopmynuposams:
3 Jlyua. Yron. U3Mepenue yrios 3 onpedenenus: paBHBIX OTPE3KOB, CEPEIUHBI OTPE3Ka, PACCTOSIHUSA MEXKAY ABYMsI TOUKaMH, OMOJTHUTEIbHBIX
4 C 3 Jy4el, pa3BEPHYTOTO yIJIa, paBHBIX YIJIOB, OMCCEKTPHCHI YIiIa, CMEXKHBIX U BEPTHKAIBHBIX YTJIOB,
MEKHBIC M BCPTHKAJILHBIC YIB! HepeceKarouXCcs IPSAMBIX, EPIEHANKYISAPHBIX IPAMBIX, HEPIEHINKYIIAPA, HAKIOHHOW, PACCTOSIHHS OT
5 TlepnieniuKynsspHBIE NPSIMbIE 1 TOYKH JIO IIPAMOMH;
c6olicmea: pactooKeHUs TOUeK Ha MPSIMON, N3MEPEHHUs OTPE3KOB U YTJIOB, CMEXKHBIX U BEPTUKAJIBHBIX
6 AKCHOMBI 1 YIJIOB, TEPIIEHAUKYIAPHBIX NPSIMBIX; OCHOBHOE CBOHCTBO MPSAMO}A.
[oBTOpEHUEe U cucTeMaTU3ays 1 Knaccudpuyuposame yriet.
y4eGHOro MaTepuala Joxkazvieams: TEOPEMBI O NIEPECEKAIOIIUXCS MPSIMBIX, O CBOHCTBaX CMEXHBIX U BEPTHUKAJIBHBIX YIJIOB, O
€IMHCTBEHHOCTH NPSIMOH, IEPIIEHANKYJSIPHOI JaHHOH (CiTydaid, KOTJa TOUKa JISKUT Ha JJAHHOM MPSIMON).
KonrponbsHas padora Ne 1 1

Haxooums nuHy O0Tpe3Ka, TPaayCHYIO Mepy yIiia, HCIIONIb3Ys CBOMCTBA MX U3MEPEHHH.

H3006pasxcams ¢ TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB T€OMETPHUYECKIE (DUTYPBI: OTPE30K, JTy4, YroJ,
CMEXHBIE ¥ BEPTUKAJIBHbIE YTJIIbI, IEPIICHANKYJIIPHBIC MIPSIMbIE, OTPE3KH U JIy4H.

Iloacuams, 9TO TaKOE aKCHOMa, OIPEAETICHNE.

Pewampo 3aaun Ha BEIYUCIICHNE U JOKA3aTEIBCTBO, IPOBOS HEOOXOANMBIE TOKA3aTeIbHBIC PACCYKICHHS

Tnasa 2

18
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: = Coaep:xanue y4ed0HOT0 KosmuectBo XapaKkTepuCTHKA OCHOBHBIX BH/IOB /IeSITeJILHOCTH YYeHHKA
é % MarepuaJjia 4acos (Ha ypoBHe y4eOHBIX el CTBUIl)
=
TpeyroinbHuKH
7 PaBHble TpeyronpHUKH. BricoTa, 2 Onucvisams CMBICI TIOHATHS «paBHbIE GUTYpBD». [IpUBOIUTH IPUMEPHI PaBHBIX QUTYD.
MenuaHa, OMCCEKTpHCa TPEYTroNbHUKA H300pasicams 1 HAXOUTH HA PUCYHKAaX PaBHOCTOPOHHHUE, PABHOOEAPEHHBIE, PSMOYTOJIbHBIE,
3 [lepBbiii 1 BTOpOii MpH3HaKH 5 ?{(;ZTpoyl"OJIbeIe, TYIIOYTOJbHEBIE TPEYTOIBHUKH U X DJICMEHTHI.
accuguyuposams TPEYTrOIGHUKH II0 CTOPOHAM H yTIJIaM.
paBeHCTBA TPEYTOIEHUKOB Dopymuposam:
9 PaBHOOCIPCHHBIN TPEYTOJIBHUK U €TO 4 onpedenenus: OCTPOYTOIBFHOTO, TYIIOYTOIBHOTO, MPSIMOYTOIBHOTO, PABHOOCIPEHHOTO, PABHOCTOPOHHETO,
CBOMCTBa Pa3HOCTOPOHHETO TPEYTOIBHIKOB; OMCCEKTPUCHI, BBICOTHI, MEIHAHBI TPEYTOJIbHUKA; PABHBIX
TPEYTOJLHUKOB; CEPEIUHHOTO MEPIICHANKYIIPA OTPE3Ka; IEpUMETPa TPEYTOIbHIKA;
10 IpusHaku pasHoGeaperHOro 2 ceoticmea: PaBHOOCAPEHHOTO TPEYTrobHIKA, CEPEIMHHOTO MEPIECHANKYJIISPa OTPe3Ka, OCHOBHOT'O CBOMCTBA
TpeyroibHuka PaBEHCTBa TPEYTOJIbHUKOB;
11 Tperuii mpru3HAK paBEHCTBA 2 npusHaKu: PaBEHCTBA TPEYTOJIBHUKOB, PABHOOCIPEHHOTO TPEYTOJIbHUKA.
TPEYroabHUKOB Jloxazvleamsb TEOPEMBI: O €IUHCTBEHHOCTH NPSIMOH, MEPIEHANKYIISIPHON TaHHOM (CiTydail, Korna Touka
JISKUT BHE JaHHOH NPSAMOI1); TpH NPU3HAaKa PaBEHCTBA TPEYrOJIbHUKOB; IIPHU3HAKK PaBHOOEIPEHHOTO
12 Teopemsl 1 TPEYyrobHUKA; TEOPEMBI O CBOHCTBAX CEPEMHHOrO IIEpPIEHAUKYIIAPA, PABHOOEIPEHHOTO I
[ToBTOpEHME U CHCTEMATHU3ALIMS 1 PaBHOCTOPOHHETO TPEYTOJILHUKOB.
y4e6HOro MaTepuaa Paszvsicuams, 9T0 TaKOE TEOpEMa, OMMUCHIBATH CTPYKTYPY TeopeMbl. OOBICHATH, KAKYIO TEOPEMY Ha3bIBAIOT
00paTHOH TaHHOH, B 4EM 3aKITFOYAETCs METO]] TOKa3aTeIbCTBA OT IPOTUBHOTO. [IpHBOTUTH TPUMEPEI
KonTtpombHas padora Ne 2 1 HUCIIOJIB30BaHUS YTOr0 METOA.
Pemmate 3amaun Ha BEIYHCIICHUE U JTOKA3aTEIBCTBO
I'naga 3
ITapannenbHble npsavMbie. CymMMa yrios 16
TpeyroJbHHKA
13 [TapannensHble npsiMble 1 Pacnosnasams Ha yepTexax napajuienbHble IPsSMBIE.
N306paxkaTh ¢ MOMOIIBIO JIMHEWKH U yroJbHUKA NapajulesIbHbIE MIPSMBIE.
14 IIpu3Haku napauieIbHOCTH MPSIMBIX 2 o 6 N
nucvleamy yrisl, 00pa3oBaHHbBIE P MIEPECEUCHUH ABYX TPSIMBIX CEKyIIeH.
15 CaoiicTBa mapamenbHBIX MPSIMBIX 3 Dopmynuposamy:
onpedenenus; TapaJuIeIbHBIX TPSIMBIX, PACCTOSHUS MEX/1y apajlIelIbHBIMU MTPSIMBIMH, BHELITHETO yIJia
16 CyMMa yTJI0B TpEyroJibHUKA 4 TPEYroJbHUKA, TUIIOTEHY3bI U KaTeTa,;
17 [IpsAMOYTONBHEI TPEYTOIBHUK 2 ceolicmea: apaJuIeTbHBIX MPSMBIX; YTI0B, 00pa30BaHHBIX MPHU MEPECECUCHUN apaUIeTbHBIX TMPSIMbIX
CeKYILIeit; CyMMBI YJIOB TPEYTOJIbHHKA; BHEIIHETO yIila TPEYrojbHUKA; COOTHOUICHHH MEX/y CTOPOHAMH H
18 CoficTBa PAMOYrOBHOTO 2 yIJIaMH TPEYTONIBHHKA; MIPSMOYTOJIBHOTO TPEYTOJILHAKA; OCHOBHOE CBOMCTBO MAPAJUIENBHBIX IPSMBIX;
TpeyrojbHIka npusHaxu. NapasIeNbHOCTH NPAMBIX, PABEHCTBA NPSAMOYTOJILHBIX TPEYTOIbHUKOB.
TIOBTOpEHHE U CHCTEMATH3ALHS 1 Joxazvieams: TEOPEMBI O CBOMCTBAX MaPaJLIENIbHbIX MPSIMBIX, O CYMME YIJIOB TPEYTOJbHUKA, O BHEITHEM

y4eOHOTO MaTepuaa

yrijie TpC€yroJjibHuKa, HCPaBCHCTBO TPEYTroJIbHUKA, TCOPEMBI O CPABHCHUHN CTOPOH U YIJIOB TPCYTrOJIbHUKA,
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%
: = Copnepixanue yueGHOI 0 KosnuecTBo XapaKkTepHCTHKA OCHOBHBIX BH/IOB JefITeJIbHOCTH YUeHHKA
5 - .
= % MaTepuaia 4acoB (Ha ypoBHe y4eOHBIX el cTBUIT)
=
KonrponbsHas padora Ne 3 1 TEOPEMBI O CBOMCTBAX MPSMOYTOJIBHOIO TPEYrOJIbHUKA, MPU3HAKH IAPaJUIENIBHBIX IIPSIMBIX, PABEHCTBA
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
Pewams 3anaun Ha BeIUNCICHUE U 1OKAa3aTEIbCTBO
I'nasa 4
OKpY:KHOCTH U KpYT. 16
I'eomeTpuyecKkue MOCTPOEHHs!
19 I'eomeTpuueckoe MECTO TOUEK. 2 Toscnamy, 9T0 Takoe 3a7avya Ha MMOCTpOeHHUe; reomeTpuueckoe Mecto Touek ('MT). [IpuBoauTs mpuMepsI
OKpYXHOCTb U KPyT I'MT.
N H306pascams Ha pUCYHKaX OKPY>KHOCTB U €€ 3JIEMEHTHI; KacaTeIbHYIO K OKPYXHOCTH; OKPY>KHOCTh
20 HekoTopbie CBOWCTBA OKPYKHOCTH. 3 P puey by ’ Y Py » OKDY ’
BIIMCAHHYIO B TPEYTOJIBHUK, U OKPY>KHOCTh, OTIMCAaHHYIO OKOJIO Hero. OMUChIBaTh B3aUMHOE PACIIOJI0KEHUE
KacatenpHas Kk OKpy>KHOCTH N
OKPY>KHOCTH U IIPSMOH.
21 OmnwcaHHas ¥ BIIMCaHHAA OKPYKHOCTH 3 Dopmynuposams:
TPEYyTroJIbHUKA onpedenenus: OKPYKHOCTH, KPyTa, UX IEMEHTOB; KacaTeIbHOI K OKPYKHOCTH; OKPYXHOCTH, OITHUCAHHOU
22 3 3 OKOJIO TPEYTOJIbHHKA, X OKPY>KHOCTH, BIIUCAHHOH B TPEYTOJILHUK;
ajiaH Ha HOCTPOCHHE ceoticmea: cepeMHHOTO neprieHnuKkysipa kak ' MT; Ouccekrpuchl yria kak [ MT; kacarenpHOM
23 MeTo/1 reOMeTpHUYECKHX MECT TOUeK 3 K OKPY>KHOCTH; IMAMETPa M XOPbl; TOUKH IIEPECECUSHHs] CEPEIUHHBIX TIEPIEHINKYIISIPOB CTOPOH
B 33/1a4aX Ha MIOCTPOCHUE TPEYroJIbHUKA; TOUKH ITepPeceueHns: OMCCEKTPHC YIIIOB TPEYTOJIBHHKA,;
npu3HaKy KacaTelIbHOM.
Tosropenne u cucrematHsanus 1 Jloxasvieamp.: TEOPEMbI O CEPEIUHHOM HEPIEHIMKYIApe 1 OuccekTpuce yria kak TMT;
y1eOHoro MatepHaa 0 CBOMCTBAX KacaTellbHOMH; 06 OKPY’KHOCTH, BIIMCAHHON B TPEYTOJILHUK, ONIMCAHHOM OKOJIO TPEYTONbHHKA,;
KoutpoubHas paGota Ne 4 1 NPU3HAKK KacaTeIbHOI.
Pewamb ocHOBHBIE 3a/1a4X HA TOCTPOCHUE: TIOCTPOCHHUE YIiIa, PABHOTO JAHHOMY; IIOCTPOCHHUE CEPEIHMHHOTO
HepHeHINKYIIApa JAHHOTO OTPe3Ka; MOCTPOSHHE MPSIMOH, IPOXOAAIIeH yepe3 JaHHYI0 TOUKY U
HEepHEeHIUKYIIPHON JaHHOW MPSAMOIL; MOCTPOSHUE OUCCEKTPUCHI JAHHOTO yIJIa; TOCTPOCHUE TPEYTOJIbHUKA
T10 IByM CTOPOHAM M YIJIy MEXIy HUMH; IO CTOPOHE U IBYM IIPHIIEKAIINM K HEH yriiam.
Pewats 3agaun Ha noctpoeHue merogom 'MT.
Cmpoumbs TpeyroJabHUK 110 TPEM CTOPOHAM.
Pewamp 3a1auu Ha BEIYKCIIEHHUE, I0KAa3aTENILCTBO U IIOCTPOCHUE
O0o0meHue
U cHCTeMaTH3alus 3
3HAHUH yyaluxcs
VYnpaxHeHus U1 MOBTOPEHMS Kypca 7 Kiacca 2
Konrponbnas pabora Ne 5 1




TemaTnueckoe miianuposanue. I'eomerpus. 8 kiace

(2 yaca B Henenio, Bcero 68 4acon)
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: = Conep:xaHue y4eOHOT0 KosmuecTBo XapakTepHCTHKA OCHOBHBIX BU/IOB J1eSITeJIbHOCTH YYeHHKA
é s MaTepuaja 4acoB (Ha ypoBHe y4eOHBIX AeiicTBHI)
=
=
I'naga 1 29
YeThIpEXyroabHHKH
1 YeTbIpEXYTOJIBHUK U €r0 3JIEMEHTBI 2 Tlosacnams, 4TO Takoe YETHIPEXYToNbHUK. ONUCHIBATh 3JIEMEHTH! YeTHIPEXYTOJIbHUKA.
N Pacnosnasame BBIYKIIbIE M HEBBITYKJIbIC YETHIPEXYTONbHUKH.
2 IMapannenorpamm. CBolicTBa 2 Y Y pexyr
H3obpasicams 1 HAXOAUTH HA PUCYHKaX YETHIPEXYTOJILHUKH PAa3HBIX BUIOB U UX 3JIEMEHTBHI.
napaJuiesiorpaMmma
Dopmynuposeams.
3 [Mpu3Haku napamienorpaMma 2 onpeoenenus. TTapajlIeNorpaMMa, BEICOTHI TapaulesIorpaMMa; IPSIMOYTOJIbHIKA, poM0a, KBaaparta; cpegHen
4 - ’ JIMHUY TPEYTOJIbHUKA; TPAIIEINH, BEICOTHI TPAIENH, CPEIHEH JIMHUH TPAIELUH; IICHTPAIILHOTO yIiia
PAMOYTONBLHMK OKPY>KHOCTH, BIIUCAHHOTO YTJIa OKPY)KHOCTH; BIIMCAHHOTO M OITMCAHHOTO YeTHIPEXYTOIBEHHKA;
5 Pom6 2 ceolicmea: MapajiesiorpaMMa, IpsIMOyroJibHIKa, poM0a, KBapaTa, CPeJHUX JIMHUI TPEYTroJIbHUKa
U Tpareuyy, BIUCAaHHOTO YIJia, BHUCAHHOTO M OMMCAHHOTO YEeThIPEXYTOIbHUKA;
6 Ksazpar 1 npusHaxy: NapajierorpaMma, IpsMOyroIbHIKA, poM0Oa, BIMCAHHOTO ¥ ONICAHHOTO YeTHIPEXYroIbHUKA.
KouTponbHas pabota Ne 1 1 Jlokazvieams: TEOPEMBI O CyMME YIJIOB YETHIPEXYTOJIbHUKA, O TPalyCHOH Mepe BITMCAHHOTO YIJia, O CBOWCTBAX
W [IPU3HaKax napaiiesorpaMmma, IpsiMoyroJibHuKa, poM0a, BIIUCAHHOTO U ONIMCAHHOTO YEThIPEXYTOJIbHHUKA.
7 CpetHsist JIMHUS TPEYroJbHIKA 1 Tpumensmp U3ydeHHbIE OTPEICTICHHS, CBOMCTBA M MPU3HAKH K PCIICHHIO 3214
8 Tpaneuus 4
9 LleHTpasbHBIE N BIHMCAHHBIE YTIIBI 2
10 BrnicanHbIe 1 OITMCaHHBIE 2
YeTBIPEXYTOJIbHUKI
Kontpomnsnas pabora Ne 2 1
I'naea 2 16
ITono6ue TpeyroJLHUKOB
11 Teopema @aneca. Teopema o 6 Dopmynuposamy:
MPOTIOPIMOHANBHBIX OTPE3Kax onpedeienue TIOJJOOHBIX TPEYroIbHUKOB;
ceolicmea: MeIiaH TPeyroibHUKa, OUCCEKTPUCHI TPEYTOIbHHUKA, IEPECEKAIOLINXCS XOP/I, KacaTelbHON
12 [TooOHBIE TPEYTONEHUKN 1 N peyr ’ p pey - TP A,
U CeKyIIeH;
13 [TepBsIit mpu3HaK noaoous 5 npusHaKu OJ00HS TPEYTrOIHLHUKOB.
TPEyroJbHUKOB Hoxazvisams:
N " meopembl: Parneca, 0 MPONOPIMOHAIBHBIX OTPE3KaX, O CBONCTBAX MEIMaH TPEYTrOJIbHUKA, OMCCEKTPHCHI
14 Bropoii u Tperuit npusHaku 3

OT00MsI TPEYTOJILHUKOB

TPEYTroJIbHUKA;
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=
KontponbHas padora Ne 3 1 c60licmea: EPEeCceKaroIIUXCsl X0/, KacaTelbHOM U CEKYILEH;
npusHaxy NOoJ00Hs TPEyTrOJIbHUKOB.
Ipumensamsb n3ydeHHbIE ONpEEICHNs, CBONCTBA U IPU3HAKHU K PEIIECHUIO 3a/1a4
I'nasa 3
PenreHne mpsiMOyroIbHBIX 14
TPeyroJLHHUKOB
15 MeTtpuueckue cOOTHOLIEHUS 1 Dopmynuposams.
B IIPSIMOYTOJIBHOM TPEYTOJIbHHUKE onpedenenus: CUHyca, KOCHHyCa, TAHTeHCa, KOTAHI€HCa OCTPOr0 YIila MPsIMOYTOJIbHOTO TPEYTOIbHUKA;
16 Teopema Indaropa 5 c6oticmea: BEIpaKalolie METPHUECKUE COOTHOIICHUS B TPSMOYTOIEHOM TPEYTOIBHHUKE H COOTHOMICHS
MEXAY CTOPOHAMH U 3HAYEHHUSIMU TPUTOHOMETPUYECKHX (DYHKIMIT B IPSIMOYTOJILHOM TPEYTOJIbHUKE.
KonrposnsHas pabora Ne 4 1 3anucvieams TpUroHOMeTpHYECKUE (POPMYIIBI, BRIPKAIOIIUE CBSI3b MEXY TPUTOHOMETPUIECKUMU
(YHKIHSIMH OTHOTO U TOTO K€ OCTPOro yIJa.
17 TpuroHoMerpirieciue GyHKIIM 3 Pewamsb psMOYyTroIbHBIE TPEYTOIBHUKH.
OCTPOTO yIiia MPSMOYTOIHHOTO Tloxassieam:
TpeyrofbHIKa meopemy 0 METPUIECKAX COOTHOIICHHUIX B IIPSMOYTOIFHOM TPEYTObHUKE, TeopeMy [Iudaropa;
18 Pelenue npsMOYyTOIbHBIX 3 ¢opmynvl, CBA3BIBAIOIINE CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC OJJHOTO M TOTO K€ OCTPOTO yTJa.
TPEeyroIbHUKOB Bv1600ums 0CHOBHOE TPUTOHOMETPHUECKOE TOXKIISCTBO M 3HAYCHHUS CHHYCA, KOCHHYCA, TAHT€HCa W KOTaHTEeHCa
st yrios 30°, 45°, 60°.
Kontposbhas pabora Ne 5 1 IIpumensmy u3ydeHHblE ONpeieIeHHs, TeOpPeMbl U (HJOPMYIIb! K PELIeHHIO 3a1a4
TI'nasa 4
MHOroyroJbHUKH. 10
IInomaas MHOrOyroJbHHUKA
19 MHOroyrojabsHUKU 1 Tosacuamye, 4T0O TaKOE IIIOIIA/ b MHOTOYTOJIbHUKA.
OmnuceIBaTh MHOTOYTOJBHUK, €TI0 SJIEMEHTHI; BBIITYKIIbIC H HEBBITYKIIBIC MHOTOYT OJIbHUKH.
20 Tlonarue mnomaan 1 .
N306paxkaTh M HAXOJUTh Ha PUCYHKAX MHOTOYTOJIbHUK U €TI0 3JIEMEHTHI; MHOTOYT OJIbHUK, BIIMCAHHBIN
MHOTOYTOILHIKA. B OKPY)KHOCTb, 1 MHOTOYTOJIbHHK, OMCaHHBII OKOJIO OKPY>KHOCTH.
[Inomans NpsMOyrojabHUKa Py .
OPMYAUPOBAMD.
21 [Tnomans mapasienorpaMma 2 onpedenenus: BIUCAHHOTO M OMIMCAHHOTO MHOTOYTOJIbHHUKA, TUIOIIAIN MHOTOYTOJFHIKA, PABHOBETUKIX
MHOT'OYTOJIbHUKOB;
22 Tlowans TpeyroipHika 2 OCHOBHble C801licméa TIIIOMIAIN MHOTOYTOJIEHHUKA.
23 Tiomma e Tpanenun 3 Jlokaszvieams.: TEOPEMBI O CyMME YTJIOB BBIITYKJIOTO N-YTOJBHHUKA, TUTOIMAAN IPSIMOYTOJIEHUKA, TUIOIIAIH
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= % MaTepuaJja 4acoB (Ha ypoBHe y4eOHBbIX el CTBHUII)
=
Konrponbhas padora Ne 6 1 TPEYyroJIbHHUKA, IJIOIIAAN TPAIIEIHH.
Ipumensimv N3y4eHHbBIE ONIPECICHUS, TEOPEMBI U (POPMYJIBI K PELICHHIO 33134
IloBTOpeHne U cucTeMaTH3aALUS YIeOHOTO
MaTepHaja 6
VYnpaxHeHus U1 MOBTOpEHHs Kypca 8 ki1acca 5
Kontponpras padorta Ne 7 1

TemaTuueckoe niaanuposanue. 'eomerpus. 9 kiaacc

(2 yaca B HezIeIIO, BCETO 68 YacoOB)
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I'nasa 1 16
Pemienne Tpeyro/ibHuKoOB
1 Cunyc, KOCUHYC, TAHT€HC U 2 Dopmynuposeams.
kotanrenc yria ot 0° 1o 180° onpedenenus: CUHyca, KOCHHYCa, TAHTeHca, KoTaHreHca yria ot 0° 1o 180°;
c60ticmeo CBS3M JIIVH JHarOHANEH M CTOPOH MapajuieorpamMma.
2 Teopema KocHHYCOB 4
Dopmynuposams 1 pa3bICHATE OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. BRIYHMCIATE 3HAUeHHE
3 Teopema cuHycoB 3 TPUTOHOMETPHUYECKON (QYHKIIMH yTiIa TI0 3HAYSHHUIO OJJHOU U3 ero 3aJaHHBIX ()YHKIIHA.
4 P ” Dopmynuposams M TOKa3bIBaTh TEOPEMBI: CHHYCOB, KOCHHYCOB, CJICJICTBHUS U3 TEOPEMBI KOCHHYCOB U CHHYCOB,
CIUCHHC TPEYTOBHHIKOB 0 TUTOIIAAH OTIMCAHHOTO MHOTOYTOJIEHHUKA.
5 DopMyIbl 17151 HAXOXKACHHS 4 3anucvieéams M 10Ka3bIBATh (GOPMYIIBI TS HAXO0XKICHUS TUIONIAIN TPEYTOJIbHUKA, PaINyCOB BIIMCAHHON U
IUIOLIAAX TPEYTOJIbHUKA OIIMCAaHHOM Opr)KHOCTCﬁ TPCYTOJIbHUKA.
Tpumensams N3y4eHHbBIE ONIPEIEIICHNUS, TEOPEMBI X (OPMYJIBI K PELISHHIO 33134
Kontpomnsnas pabota Ne 1 1
I'naga 2 9

IIpaBuABLHBIE MHOTOYTOJTBHHKH




[
=7
: = Conep:xaHue y4eOHOTo KosmuecTBo XapakTepHCTHKA OCHOBHBIX BU/IOB J1eSITeJIbHOCTH YYeHHKA
z . .
= % MaTepuaa 4acoB (Ha ypoBHe y4eOHBIX el cTBUI)
=
6 [TpaBuIbHBIE MHOTOYTOJIBHUKHU U HX 4 Tosicusimo, 4TO TaKOE LEHTP U LEHTPAJIbHBIA YTroJ IPaBUIBHOTO MHOTOYTOJIEHUKA, CEKTOP U CETMEHT Kpyra.
CBOHCTBa Dopmynuposams:
onpedeienue TIPaBUIILHOIO MHOTOYTOJIHHKA,;
7 Jnuna oxpyxHoctu. [Inomans 4 P . P y ’
ovra c60ticmea TPaBUIILHOTO MHOTOYTOJIbHUKA.
pyT Jloxazvliéams CBOMCTBA NIPAaBUIbHBIX MHOTOYTOJIBHUKOB.
KonrponbHas padora Ne 2 1 3anuceiéame 1 pazbACHATH HOPMYIIBI JUTMHBI OKPY’KHOCTH, IUTOMIAIN KPYTa.
3anuceieame 1 fOKa3bIBaTh GOPMYIIBI JUIMHBI JYTH, IUIOMAIN CEKTOPa, (POPMYIIBI IS HAXOXKICHUS PaliyCoB
BITMCAHHOM U OTNIMCAaHHON OKPY>KHOCTEH NPaBUIBHOTO MHOTOYTOJIbHHKA.
Cmpoums ¢ TOMOIIBIO IPKYJISA ¥ TMHEHKH IPaBUIbHBIC TPEYTOIbHUK, YETHIPEXYTOIBHUK, IIECTHYTOIbHUK.
Tpumensams N3y4eHHBIE ONIPEICICHUS, TEOPEMbI U (POPMYJIBI K PELICHHIO 3313
I'naga 3
JexapToBbl 11
KOOPIMHATHI HA MJIOCKOCTH
8 PaccrosHue Mex1ty AByMs TOUKaMHU 3 Onucvisams NPSIMOYTONBHYIO CHCTEMY KOOpPJHMHAT.
C 3aJIaHHBIMHU KOOPIMHATAMH. Dopmynuposams: OnpeaeNeHre ypaBHeHN (GUTypsl, HEOOXOUMOE ¥ JOCTATOYHOE YCIIOBUS MapaiIeIbHOCTH
KoopauHatel cepetiHbl 0Tpe3Ka JBYX HPSIMBIX.
3anucvlieéams M 10Ka3bIBaTh (HOPMYJIIBI PACCTOSHHUS MEXy ABYMsI TOUKaMH, KOOPAWHAT CEPEeIMHBI OTPE3Ka.
9 VYpaBHenue ¢purypsl. YpaBHeHHE 3 (bopmymet p Y ABYY > KOOpAHH p P
OKDVIKHOCTI Bui6ooums ypaBHEHHE OKpY)KHOCTH, 001lIIee ypaBHEHHE MPSIMOH, ypaBHEHHE TIPSIMOH C YTIIOBBIM
Py KO PHUIIHEHTOM.
10 YpaBHeHHe TPSIMOii 2 Joxazvieams HEOOX0MMOE M JOCTATOUHOE YCIOBUE MAPAJUIEIBHOCTH JIBYX MPSIMBIX.
" N Tpumensimo M3y4eHHbIE ONPECICHHs, TEOPEMbI U (POPMYIIBI K PEIISHHIO 3a/1a4
11 VYrnoBoi ko3 dumeHT npsmoit 2
KontponpHas padora Ne 3 1
I'nasa 4 12
BekTopbl
12 IMousiTue BekTOpa 2 Onucvisams NOHSTHSL BEKTOPHBIX M CKAISIPHBIX BEJMUUH. MIUTIOCTPUPOBATh TIOHATHE BEKTOPA.
Dopmynuposeams.
13 Koopaunats! BekTOpa 1 PMYIUP
onpeodenenus; MOJyJsl BEKTOpa, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPIMHAT BEKTOPA, CyMMBI
14 CnosxeHue U BBIYUTAHUE BEKTOPOB 2 BEKTOPOB, Pa3HOCTH BEKTOPOB, IPOTHBOIIOJIOKHBIX BEKTOPOB, YMHOXKEHHS BEKTOPA Ha YHCIIO, CKATISIPHOTO
N v 3 MIPOM3BEICHUS BEKTOPOB;
MHO?CHNE BEKTOpA Ha HHCTIO c60licmea: paBHBIX BEKTOPOB, KOOPAWHAT PAaBHBIX BEKTOPOB, CI0KEHHSI BEKTOPOB, KOOPAMHAT BEKTOPA CYMMBI
16 CkaJnsipHO€ POU3BE/ICHHE BEKTOPOB 3 1 BEKTOpa Pa3HOCTH JABYX BEKTOPOB, KOJIMHEAPHBIX BEKTOPOB, YMHOXKEHHS BEKTOPa Ha YHCIIO, CKAJSIPHOTO
MIPOU3BECHUS IBYX BEKTOPOB, MEPIEHIUKYISIPHBIX BEKTOPOB.
Konrponbnas padora Ne 4 1

Jlokaszvieams TEOPEMBI: 0 HAXOKACHNN KOOPAMHAT BEKTOPa, 0 KOOPIUHATAX CYMMBI 1 pa3HOCTH BEKTOPOB, 00
YCIIOBHHU KOJUIMHEAPHOCTH JBYX BEKTOPOB, O HAXOXIECHUH CKATAPHOTO IIPOU3BEICHHS ABYX BEKTOPOB, 00




[
=7
: = Conep:xaHue y4eOHOTo KosmuecTBo XapakTepHCTHKA OCHOBHBIX BU/IOB J1eSITeJIbHOCTH YYeHHKA
z . .
= % MaTepuaJja 4acoB (Ha ypoBHe y4eOHBIX AeiicTBHI)
=
YCJIOBUH HEPIIECHIANKYISPHOCTH.
Haxooums xocuHyc yrila MeX.Iy IByMsl BEKTOpaMHU.
Ipumensims N3y4eHHbIEC ONPEICTICHUS, TEOPEMBI U (POPMYJIBI K PELISHHIO 33134
I'nasa 5
I'eomeTpuueckune 10
npeodpa3oBaHus
17 JBmxeHue (epeMenieHue) Gurypsl. 3 TIpusooums ipuMepsl IpeoOpa3zoBaHus QUTYp.
[TapannenbHbIi IepeHOC OmnuceIBath peodpa3oBanus Gpuryp: napamienabHbId IepeHoc, 0CeBasi CHMMETPHSL, IICHTPaJIbHAs CHMMETpUS,
IIOBOPOT, TOMOTETHS, TIOA00HE.
18 OceBast CHMMETpPHSL. 2 POT, ’
Dopmynuposams:
19 LenrpansHas cummerpus. [loBopor 2 onpedeienusi; TBKCHUS;, PaBHBIX (UTYp; TOYEK, CAMMETPUYHBIX OTHOCHTENBHO MPSIMOIf; TOUEK,
20 T oot 5 CUMMETPHYHBIX OTHOCUTEJIBHO TOYKH; (PUTYphl, HIMEIOLIEH 0Ch CUMMETPUH; (DUTyPBI, UMEIOLIEH LIEHTP
omoteris. Ilonobue puryp CHUMMETPHH; TOJJOOHBIX QUTYp;
KonrponbHas padora Ne 5 1 ceolicmea: NBWKEHHS, TAPAIIIETBHOTO TIEPEHOCa, OCEBOH CHMMETPHH, IEHTPATIbHOW CHMMETPHH, TOBOPOTA,
TOMOTETHH.
Jloka3zvieams TEOPEMBI: O CBOMCTBAX MTapaJUIEIBHOTO IIEPEHOCA, OCEBOM CHMMETPHH, IEHTPAJIbHOW CUMMETPHH,
IIOBOPOTA, TOMOTETHH, 00 OTHOIICHNH IUIOIaIeH OZOOHBIX TPEYTOJIBHUKOB.
Tpumensams N3y4eHHbBIE ONIPENEIICHUS, TEOPEMBI X (POPMYJIBI K PELICHHIO 33134
HauvanbHble cBeleHUs 110 CTEPEOMETPUH 5
21 IIpsimas npusma. [Tupamuna 2 Cmoums: n300paxkeHus IPOCTPAHCTBEHHbBIX QUTYyp: Ky0a, IPsSIMOYTrOJILHOTO Mapauieenunea, MupamMu/bl,
HPU3MBI, KOHYCAa, Iapa.
22 Mumanp. Konyc. Ilap 2 p > Koryca, tap
Haxooumb: 31eMeHTBI TPOCTPAHCTBEHHBIX GUTYD
Kontponpras pabota Ne6 1
IloBTOpEHUE
U cHCTeMaTH3alus 5
y4eOHOro MaTepuaaa
VYnpakHeHus! 17151 TOBTOPEHUs Kypca 9 Kiacca 4
Konrponbnas padbora Ne 7 1




