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HosicHuTebHASA 3aNUCKa
Pabouas mporpamma mo Maremaruke A § Kilacca COCTaBJICHAa Ha OCHOBE CTaHJIapTa CpeiHero odbmero obpasoBaHus ((eaepansbHOr0 KOMIIOHEHTA
rocyJAapCTBEHHOTO CTaHJapTa oCHOBHOro obmiero obpaszoBanus (Ilpukaz MO P® ot 05.03.2004 Ne1089), Ha ocHOBE MPUMEPHOM MPOrpaMMbl OCHOBHOTO
ob1iero oopazoBaHusi, aBTOPCKoi nporpamMmMel MaxkaperueBa FO.H. u ap., aBTopckoit mporpammsr A.B.IToropenoga.
PaGouast mporpaMMa KOHKPETU3HPYET COAEpKaHUE MPEIMETHBIX TeM 00pa30BaTEIbHOTO CTaHAApTa M JAaeT paclpeleieHre y4eOHBIX 4acoB IO pasjenaM
Kypca.
PaGouas mporpamma BBINIOJIHSAET ABE OCHOBHbBIE (DYHKIIUH:
HNudbopmanroHHo-MeToudeckas (GyHKIHS MO3BOJSIET BCEM YYaCTHHKAM 0Opa3oBATENBHOTO IPOLECCa MOMYYHTh MPECTABICHHE O LENAX, COJICP)KaHHH,
o01iei crparerud 00y4eHusl, BOCIIUTAHUS U PA3BUTHUS yYAIIUXCS CPEACTBAMH JAaHHOTO Y4eOHOTO MpeaMeTa.
Opranu3alliOHHO-TUIAHUPYIOWAs (YHKIUS MPEAyCMaTpUBAET BBIJCICHUE 3TAllOB O0y4YeHUs, CTPYKTYpUpPOBaHMs y4eOHOro MaTepuasa, ONpEIEeNIEHUE ero
KOJIMYECTBEHHBIX U KAUECTBEHHBIX XaPAaKTEPUCTUK Ha Ka)JIOM U3 JTAloB, B TOM YHUCIE ISl COJAEP>KATEIBHOIO HAIMOJIHEHUS! MPOMEKYTOYHOU aTTeCTAINH
yyalmxcs.

CrTpykTypa padoueii mporpamMmsl.
Pabouass mporpamMma BKIIIOYAeT TPU paslena: MOSCHUTEIBHYIO 3allMCKy,; OCHOBHOE COJIEp)KaHHWE C MPUMEPHBIM pPACHpelesieHHeM YYeOHBIX YacoB I10
paszzenaM Kypca; TpeOOBaHUS K YPOBHIO MOJATOTOBKHU y4allIUXCsl.
OO0mas xapaktepucTuka y4yeOHoro npeamera «MaremaTuka.
B nanHOM Kypce mpencTaBlieHbI COAEpKaTENbHbIE TUHUN «ApudmeTnuray, «Anredpay», «'eomerpusy, « INEeMEHTHI JOTUKH, KOMOMHATOPUKH, CTATUCTUKU U
TEOPHUH BEpOATHOCTEW». Mcnonb3yroTcs yueoHo-meToanyeckue komrmuiekcsl FO.H.MaxkapseraeBa, A.B.IToropenosa.

Apugmemuka npu3BaHa CriocoOOCTBOBATH MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TTOBCEIHEBHOM *KU3HHU. OHA CIIyKUT 0a30if /ISl BCETO
JalbHENIIIer0 U3y4eHHs] MaTeMaTUKH, CIOCOOCTBYET IOTUYECKOMY Pa3BUTHIO U (POPMUPOBAHUIO YMEHHUSI TIOJIB30BATHCS ATOPUTMAMH.

Anzedpa naneneHa Ha (GOPMUPOBAHHE MATEMATHUYECKOTO ammapara Jjis PElIeHHs 3a/1ad U3 MaTeMaTHUKH, CMEXHBIX MPEIMETOB, OKPYXKAIOIIEH peaTbHOCTH.
SI3bIK anreOpbl MOAYEPKUBACT 3HAYCHHE MAaTEeMaTUKH KakK SI3bIKa I TIOCTPOSHUS MaTEMaTHUECKUX MOJIEJIeH, MPOIeCCOB U SBIEHUI peanbHoro mupa. OgHon
W3 OCHOBHBIX 33J1a4 U3YUEHHUSI aJIre€OphI SBISIETCSA PA3BUTHE AITOPUTMHYECKOTO MBIIIJIEHUSI, HEOOXOUMOTO, B YaCTHOCTH, JIJIsl OCBOCHUS Kypca MH(POPMATUKHU;
OBIIaJICHHE HaBBIKAMU JEAYKTUBHBIX paccyxaeHuil. [IpeoOpasoBanre cuMBOIMYECKUX (OPM BHOCUT CBOU crienin(puuecKuil BKIaa B pa3BUTHE BOOOpaKEHHUS,
CIOCOOHOCTEN K MaTeMaTHU4eCKOMY TBOpPYECTBY. Jpyroi BakHOM 3amadedl M3ydeHUs aareOphl sIBISETCS TMOJyYEeHHUE IIKOJBbHUKAMU KOHKPETHBIX 3HAHUW O
GYHKIMSIX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJENH IS ONMUCAaHUS M HWCCIeIOBaHUS Pa3HOOOpPA3HBIX MPOIECCOB (PaBHOMEPHBIX, PAaBHOYCKOPEHHBIX,
OKCIIOHEHIIMANBHBIX, MEPUOAUYECKUX H JIp.), WA (OpMHUpPOBaHUS y OOyYaromMXcs MPEACTABICHUH O POTM MAaTeMAaTHKH B PAa3BUTUU IUBWIM3AINH U
KYJIbTYpPHI.

TI'eomempusn — oVH U3 BOXHEHIIINX KOMIIOHEHTOB MaTEMAaTHYECKOTO 00pa3oBaHusl, HEOOXOIUMBIN JIsl MPUOOPETEHHSI KOHKPETHBIX 3HAHUM O TPOCTPAHCTBE
Y TIPAKTUYECKH 3HAYUMBIX YMEHUM, (POPMUPOBAHUS S3bIKA OMUCAHUS OOBEKTOB OKPYKAIOIIETO MHUPA, ISl PA3BUTHS MPOCTPAHCTBEHHOTO BOOOpaKEHUS U



UHTYULIUY, MaTeMaTH4YeCKOW KYJIbTYpBI, AJIS 3CTETHYECKOrO0 BOCIHUTaHUS OoOydarommxcs. VM3ydeHue reoMeTpuud BHOCUT BKJIaJ B Pa3BUTHE JIOTUYECKOTO
MBILUIEHUS, B (GOPMUPOBAHHE TIOHATHS JI0KA3aTEIbCTBA.

Dnemenmol n102uKu, KOMOUHAMOPUKU, CIAMUCMUKU U MEOPUU 6E€POAMHOCHEell CTAHOBITCA 00s3aTeNbHBIM KOMIIOHEHTOM IIKOJIBHOTO 00pa3oBaHMs,
YCUIIMBAIOIIMM €T0 MPUKIAIHOE U MPAKTUYECKOE 3HAYCHHE. DTOT MaTepual HeoOX0IuM, IPexae Bcero, st popmupoBaHus QyHKIIMOHAILHON TPaMOTHOCTH
— YMEHHI BOCHIPUHUMATH M aHAJIM3UPOBATh MHPOPMALIHIO, ITPEICTABICHHYIO B PAa3IUYHbIX (DOpMax, MOHUMATh BEPOATHOCTHBIN XapaKTep MHOTHX peallbHbIX
3aBUCUMOCTEH, MPOU3BOJIUTH MPOCTEHIIINE BEPOSTHOCTHBIE pacu€Thl. M3yueHne 0oCHOB KOMOMHATOPHUKHU MO3BOJIUT yYallleMyCs OCYILIECTBIIATh PACCMOTPEHHE
cllydaeB, epe0op U MoACUET YKciia BApUaHTOB, B TOM UKCJE B MPOCTEHIINX MPUKIAIHBIX 3a7auaXx.

[Ipyn u3yyeHWU CTAaTUCTUKU W TEOPHH BEPOSATHOCTEW OO0OTramaroTcs MPECTaBICHUS O COBPEMEHHON KapTHHE MHpa U METOJaX €ro HCCIeAOBaHUS,
dbopMupyeTcsi HOHUMaHUe POJIM CTATUCTUKH KaK UCTOYHHKA COLUATBHO 3HAYMMOU HH(GOPMAIIUU U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.
Taxum 00pa3oM, B X0J1e OCBOCHUS COICPIKAHUS Kypca yJalluecs MoJIydaloT BO3MOKHOCTD:

® Ppa3BUTH NIPEACTABICHUE O YUCIIE U POJIK BHIYMCICHUI B YEJIOBEYECKOM IIPAKTHUKE;
chOopMHUPOBATH MPAKTUUECKHE HABBIKU BHIMIOJTHEHUS YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIBHBIX BHIYUCIICHHH,

Pa3BUTh BBIYHUCIUTEIBHYIO KYIbTYPY;
OBJIQJIETh CUMBOJIMUYECKUM SI3bIKOM aJIreOpBl,
BbIpaboTaTh (hOpMaIbHO-ONIEPATUBHBIC aIredpanyecKue yMEeHUs U HAyYUThCs IPUMEHSTh X K PEIICHUI0 MAaTEMaTHUECKUX U HeMaTeMaTHUeCKHX 3a/1a4;
M3YYHUTH CBOMCTBA U rpadUKuU dJIEeMEHTAPHBIX (QYHKIUH,
HAy4YUThCS UCTOIb30BaTh QYHKIIMOHATbHO-TpaduyecKue NpeACTaBIeHuUs A ONMCAHUS U aHAJIN3a PealIbHbIX 3aBUCUMOCTEH;
Pa3BUTHL NPOCTPAHCTBCHHBIC IMPEACTABIICHHUA H I/1306paSI/ITeJ'II)HI>IG YMCHUA, OCBOUTH OCHOBHBIC q)aKTBI U MCTOAbI IJIAHUMCTPHU, IMO3HAKOMHUTHECA C
HpOCTCI\/JIHII/IMI/I MPOCTPAHCTBCHHBIMU TCJIaMU U UX CBOfICTBaMPI;
® [OJYYHUTH MPEACTABICHHUS O CTATUCTUUECKUX 3aKOHOMEPHOCTAX B PEaTbHOM MHPE M O PA3IMUHBIX CIIOCO0aX UX U3y4eHHs, 00 0COOCHHOCTSIX BHIBOJIOB H
MIPOTHO30B, HOCAILIUX BEPOATHOCTHBIN XapaKTep;
® Pa3BUTH JIOTHYCCKOC MBIIIIJICHUEC U P€Yb — YMCHUS JIOTUYCCKU 000CHOBLIBATE CYXKACHUA, MPOBOAUTDH HECIIOXKHBIC CUCTEMATHU3allUN, ITIPUBOJIUTH IIPUMEPHI
U KOHTPIPUMEPHI, UCIOJIB30BaTh PA3JIMYHbIC S3bIKM MATEMAaTUKH (CIOBECHBIH, CUMBOJWYECKUH, rpaduueckuil) A WIUIIOCTPAalUd, UHTEPIpPETalH,
apryMEHTAlllU U J10Ka3aTelIbCTBA;
® C(l)OpMI/IpOBaTI) IpeaACTaBICHUA 00 HN3Yy4aCMbIX IOHATHAX WM MCETOJAaX Kak Ba)KHEHIITNX CpeacTBax MATCMATUYCCKOro MOJACIHNPOBAHUA PCATBbHBIX
MPOLECCOB U SIBIICHU.
H3yuenue mamemamuxku Ha Cmynenu 0CHO6HO20 00uie20 00pa306aHUA HANPAGIEHO HA OOCMUIICEHUE CIEOYIOWUX HeTlell:
° OoBJIaJl€HHUC CHUCTEMOM MAaTeMaTHYEeCKHX 3HaHWN U YMeHHﬁ, HGO6XOJII/IMI)IX AJid MPUMCHCHUA B HpaKTI/ILIeCKOfI ACATCIIBHOCTU, H3YUCHUA CMCKHBIX
JTUCITUILINH, TPOIOJDKEHUST 00pa30BaHMUS,



o HHTEJLIeKTYAJIbHOE Pa3sBUTHE, (OPMUPOBAaHUE KAaueCTB JIMYHOCTH, HEOOXOAUMBIX YEIOBEKY /sl MOJTHOLICHHOM KU3HU B COBPEMEHHOM OOIIECTBE: ICHOCTb
U TOYHOCTb MBICIIH, KPUTUYHOCTh MBILIUICHHSI, HHTYULIUS, JJOTHYECKOE MBIIIJIEHHUE, SIEMEHThI alTOPUTMHUUYECKON KYJIbTYpPbI, IPOCTPAHCTBEHHBIX IPEJICTABICHHH,
CIIOCOOHOCTB K IIPEOJIOJICHUIO TPYAHOCTEH;

o (bopanOBaHne HpeIlCTaBJIeHPlﬁ 00 HACAX U METOAAaX MATEMATUKHN KaK YHUBCPCAJIILHOI'O A3bIKa HAYKW W TCXHHUKH, CPEACTBA MOACIUPOBAHUA SIBIICHUH U
IIPpOLIECCOB,
L4 BOCIIMTAHUE KYJIbTYpPbl JIMYHOCTHU, OTHOIICHHA K MATCMATHUKC KAK K YaCTU O6IHC‘ICHOBC‘ICCKOﬁ KYJbTYPbI, TOHUMAHUC 3HAYMUMOCTU MATCMATUKHU IJIA

HAYYHO-TEXHHYECKOT0 IIporpecca.
MecTo npeamera B 0a3MCHOM Y4eOHOM IJIaHe
BaszucHbpIM yueOHBIM IITaHOM TS 001Ie00pa3zoBaTenbHbIX yupexaeHuii PO orseneno B 7 kinacce 170 wacoB (3 pacdera 5 yueOHBIX YacOB B HEJENIO), B 8 Kilacce —
170 gacoB (5 yacoB B Heflen0), B 9 kinacce — npuMepHo 170 yacoB [u1st 00s13aTEIBLHOIO U3yYEHHsI MaTeMaTUKU. B 1mkonbHOM yue6HOM 1uiaHe: B 7, 8 n 9 kiaccax — 5
y4eOHBIX YacoB B Henemo, 170 gacoB B rog. Pabouast mporpamma paccuntana Ha 170 y4eOHBIX yacoB, n3 HUX Ha anreOpy 102 yaca B roa, Ha reoMeTpuro 68 4acoB
B roj. OHaKko B pe3yibTare NepeHoca Npa3JHUYHBIX JHEH Ha JIHU paboueil Hexeau MPOU30LUI0 COKpalleHne nporpammsl Ha 3 yaca. CokpallieHue KajJeHIapHO —
TEMaTUYECKOT0 TUNIAHMPOBAHUS OCYIIECTBHIIOCH 33 CUET YaCOB IIOBTOPEHHSI U COCTABIIIO 167 4acos..

OO0mey4yeOHbIe YMEHHsI, HABBIKH U CIIOCO0BI e TeJIbHOCTH.
B xoxe npenonaBanus MaTeMaTHKU B OCHOBHOHM IIKOJIe, paOOTHl HaA (GOPMUPOBAHUEM y YYAIIUXCS MEPEYUCIICHHBIX B MPOrpaMMe 3HAHUM M yMEHUH, cliegayeT
oOpaiiaTe BHUMaHUE Ha TO, YTOOBI OHM OBJIA/IEBATIN YMEHUSAMH 00I1ey4e0HOr0 XapakTepa, pa3sHoOOpa3HbIMH CIIOCO0aMH J1€ATEIbHOCTH, IPUOOPETANIN OTIBIT:

— IUIAHUPOBAHMSI U OCYILECTBIEHUS AITOPUTMHUECKOM I€ATEIbHOCTH, BBIITOJIHEHUS 3aJaHHBIX 1 KOHCTPYHMPOBAHUS HOBBIX AJITOPUTMOB;

— pelieHus pa3Ho0Opa3HBIX KJIACCOB 33ja4 U3 pa3IMyHbIX pa3/esioB Kypca, B TOM YHCie 33aa4, TpeOyIOIUX MOMCKa IyTH U CIOCOOOB peIlIeHus;

— MCCIIENO0BATENBCKOM IeSTENbHOCTH, Pa3BUTHS UAEH, TPOBEICHHS SKCIIEPUMEHTOB, 00001IEHNS, TOCTAHOBKU M (POPMYITHUPOBAHMS HOBBIX 33]a4;

— SICHOTO, TOYHOT'O, TPAMOTHOT'O M3JIOKEHUSI CBOMX MBICIECH B YCTHOW M MUCHbMEHHON PEYH, UCIIOJIBb30BAHUS PA3IMUHBIX S3bIKOB MaTeMAaTUKH (CIOBECHOTO,
CHUMBOJINYECKOT0, Tpauyeckoro), CBOOOJHOTO IMEpexo/Ja C OJHOr0o s3blKa Ha JPYrodl JUisl WUIIOCTpAalMM, HHTEPIpPETalud, apryMEeHTAallUd MU
JI0Ka3aTeNbCTBA;

— TPOBEICHUS JI0KA3aTEIbHBIX PACCYXACHUN, apryMEHTAllUH, BbIIBUKEHHS TUIIOTE3 U UX 00OOCHOBAHMUS;

— TIOMCKa, CUCTEMAaTH3alllK, aHaJIu3a U KiIaccupuKauy nHQpOpMaIMy, UCTIOIB30BaHUs pa3HOOOPa3HBIX MH(GOPMAIIMOHHBIX UCTOYHUKOB, BKIIOUasl y4eOHYIO
U CIPAaBOYHYIO JIUTEPATYPY, COBpEMEHHbIE HH(OPMALIMOHHBIE TEXHOJIOTHH.

Opranusanus YBII, BuaAbI KOHTPOJIS:

YPOK 03HaKOMIIEHHUsI C HOBBIM MaTEPUAJIOM. YPOK IpOBEPKU U KOPPEKLIMM 3HAHUN U YMEHUM. CamocrosrenbHas pabora
VYpok 3aKkperuieHuss U3y4eHHOTr0 MaTepuaia. Tect

Ypok npuMeHeHus 3HaHUN U YMEHHUM. WuauBuayansHas paboTa y TOCKH. KonTtponbHas pabora.
Ypok 0600111€HNs U CUCTEMaTU3alluY 3HAHUH. NunuBuayanbHast paboTa o KapTOUKaM. MareMaTn4ecKuil TUKTAaHT



TPEBOBAHMUS K YPOBHIO ITIOAI'OTOBKH.
®opMHUpPOBaHNE YHHBEPCAJIBLHBIX Y4eOHbIX AeiicTBuil (YY /).
PeryasituBHble:
® CaMOCTOSITEIbHO OOHAPYXKUBATh U (OPMYJINPOBATH YUEOHYIO IPOOIEMY, OIPEAEIATh LIeIb YUeOHOH e TeIbHOCTH, BEIOUPATh TEMY IIPOEKTA;
® BBIJBUTaTh BEPCHHU PELICHUS POOJIEMbI, 0CO3HaBaTh (M MHTEPIPETHPOBATH B Cllydae HEOOXOJMMOCTH) KOHEUHBIN Pe3ylbTaT, BBIOUPATh CPEICTBA TOCTHKCHHS
LIeJIN U3 IPEAJIOKEHHBIX, a TAKXKE UCKATh UX CAMOCTOSATENbHO;
® COCTaBJIATH (MHAUBUIYAIbHO, B TPYIIE) IUIaH peLICHUs MPoOaeMbl (BBIIIOJIHEHUS IPOEKTA);
e paboTas 1o IUIaHy, CBEPATH CBOU JCHCTBHS C IEIBIO U, TPU HEOOXOIMMOCTH, UCIIPABIISITH OIIHMOKH CAMOCTOSTENILHO (B TOM YKCIIE M KOPPEKTUPOBATH ILJIaH);
® B IMAJIOTE C YYUTEJIEM COBEPILIEHCTBOBATH CAMOCTOSITENILHO BHIPAOOTAHHBIE KPUTEPUH OLIEHKU.
Ilo3HaBaTenbHbBIE:
® aHATU3UPOBATh, CPABHUBATH, KJIACCH(PUIIMPOBATH U 0000IIATH (PAKTHI U SBJICHHUS;
® OCYWIECTBIISITh CPaBHEHHE M KIACCH(HUKAIMIO, CAMOCTOSATEIBHO BBHIOMpAs OCHOBAHWS W KPUTEPHUH JUISI YKa3aHHBIX JIOTUYECKHX OIEpaluii; CTPOUTH
KJIacCU(PUKALUIO MYyTEM TUXOTOMHYECKOTO JIeJIeHHsI (Ha OCHOBE OTPULIAHHS);
CTPOUTB JIOTHYECKH OOOCHOBAHHOE PACCy’KICHUE, BKIIOUYAIOIIEee YCTAaHOBJICHNE IPUUYNHHO-CIIEICTBEHHBIX CBSI3CiH;
co3/1aBaTh MaTeMaTUYECKUE MOJIEIIH;
COCTABIISATh TE€3MCHI, Pa3JIMUHbIe BUbI TIIAHOB. [IpeoOpa3oBeIBaTh MHPOPMALIHIO U3 OJTHOTO BUAA B APYroi (TaOIUILy B TEKCT, AUAarpamMmy);
BBIUUTHIBATh BCE YPOBHU TEKCTOBOW MHPOPMALIUH.
YMETb OIPEJENISITh BO3MOXHbIE HCTOUHUKN HEOOXOJUMBIX CBEIEHUH, POU3BOAUTH TOUCK MHPOPMAILIMH, aHATU3UPOBATh U OLIEHUBATh €€ JOCTOBEPHOCTb.
MOHUMasl MTO3ULMIO APYTrOoTo YelOBeKa, pa3inyaTh B €r0 peuu: MHEHHE (TOUKY 3pEHHs), 10KA3aTeNbCTBO (ApryMEHThI), (PAKThI; THUIOTE3bI, AaKCHOMBI, TEOPHH.
J1J1s TOr0 CaMOCTOSITENIbHO UCTIOIb30BaTh Pa3IMYHbIE BUABI UTEHUS (M3y4aroliee, IPOCMOTPOBOE, 03HAKOMUTENILHOE, TOMCKOBOE), MPUEMBI CITYLLIAHUSI.
® CcaMOMy CO3[aBaTh UCTOYHUKU MH(OPMAIMM PAa3HOTO THMA U JJIs pa3HbIX ayJUTOpUi, coOm01aTh HHPOPMALIMOHHYIO TUTHEHY U MpaBuiia HH(OpMaLlMOHHOM
0C30IMaCHOCTH;
® yMETh UCIOJIb30BATh KOMIIBIOTEPHbIE U KOMMYHUKAIIMIOHHBIE TEXHOJIOTUH KaK MHCTPYMEHT i JAOCTH)KEHMsI CBOMX IieJied. YMEeTh BbIOMpATh aJIeKBaTHbHIE
3aJlaye HHCTPYMEHTAJIbHbIE IPOTrPaMMHO-aNapaTHbIE CPEJICTBA U CEPBUCHI.
KomMmyHnkaTuBHbIC:
®  CaMOCTOSITETILHO OPTaHM30BHIBATh YU€OHOE B3aMMOJICUCTBHUE B TPYMIE (ONMPEACIATh OOIIHE NI, JOTOBAPUBATHCS IPYT C IPYTOM U T.11.);
e OTCTaMBas CBOIO TOUKY 3pEHUS, IPUBOJAUTH apTyMEHTHI, IOATBEPKAas UX (PaKTamu;
® B JIUCKYCCHM YMETh BBIIBUHYTH KOHTPApTyMEHTHI;
® YYUTHCA KPUTHUYHO OTHOCUTHCS K CBOEMY MHEHHUIO, C JOCTOMHCTBOM MPU3HABATh OIIMOOYHOCTh CBOETO MHEHHUS (€CIIM OHO TAaKOBO) U KOPPEKTHUPOBATH €T0;
® [IOHMMas MO3UIHIO IPYTOro, pa3inyaTh B €ro peun: MHEHUE (TOUYKY 3pEHHsI), 10Ka3aTeNbCTBO (APTyMEHTHI), (PaKThl; THIIOTE3bl, AaKCHOMBI, TEOPUU;



YMCTB B3IVIAHYTH Ha CUTYAIHUIO C HHOH MMO3UIKUU U JOTOBAPHUBATLHCA C JIFOAbMH UHBIX HOSI/IHHI;'I.

IIpenmeTHble TPeGOBaHUS K YPOBHIO MOATOTOBKH BbINIYCKHUKOB
B pesynbrare n3ydenus Kypca anreopsl 00ydaronmecs J0KHbI:

3HATH/TIOHUMATh

. CyH_IeCTBO IIOHATHUA MaTCMaTHYCCKOI'O JOKA3aTCJIbCTBA, HpI/IMepr JOKa3aTcIbCTB,

= CYIIIECTBO MOHATHUS aJITOPUTMA; IPUMEPHI AJITOPUTMOB;

u KakK I/ICHOJII)?,YIOTC?I MAaTEMATUUYCCKHUC (1)OpMy.HI)I, ypaBHeHI/Iﬂ nu HepaBeHCTBa; HpI/IMepBI nx HpI/IMeHeHI/ISI JUJIA pGIHGHI/IFI MATCMATHUYCCKUX U HpaKTI/ILIeCKI/IX
3a1ad4;

u KaK MaTeMaTnu4cCKu OHpeIIeJICHHI)IC (bYHKIII/II/I MOFYT OIINChIBATH pCaJ'IBHI)Ie 3aBUCHUMOCTH, HpI/IBOI[I/ITB HpI/IMepI)I TAaKOI'O OIIMCaHUI,

= KaK MOTPeOHOCTH MPAKTUKU MPUBEITU MAaTEMAaTUYECKYIO HAYKY K HEOOXOUMOCTH PACUIMPEHUs TOHITHUS YUCa,;

= BEPOSITHOCTHBIN XapaKTEP MHOTUX 3aKOHOMEPHOCTEN OKPYKAIOIIETO MUPA; IIPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOIOB;

= KaKuM 00pa3oM reoMeTpusi BO3HUKIIA U3 MPAKTUYECKUX 3a/1ay 3eMJIEMepHUs; MPUMEPbl TEOMETPUUECKUX OOBEKTOB M YTBEPXKIEHUN O HHUX, BaXKHBIX IS
IIPAaKTHKH,

= CMBICJI HWJIeaTU3alliH, TTO3BOJISIONICH peraTh 3aa4i peaJbHON JEHCTBUTEILHOCTH MAaTEMAaTHYECKUMU METOAaMH, IIPUMEPhI OIMMOOK, BOZHUKAIOIIUX TPH
HJicaIN3alliH;

APUDOMETHUKA

yMeTh

*  BBHINOJHATH YCTHO apudmeTnyecKkue NEWUCTBHUSA: CIOXKEHHE W BbIUMTAHHE JBY3HAUHBIX YHCENl M JAECATUYHBIX JpoOed C ABYyMs 3HAKaMH, YMHOXXEHUE
OJHO3HAaYHBIX YHUCECII, apI/I(bMeTI/ILIeCKI/Ie orecpanuu C OOBIKHOBEHHBIMU I[pO6$IMI/I C OJHO3HAYHbIM 3HAMCHATCJIEM U YHUCINUTECIICM,

"  [EepexXOoAUTh OT OJHOW (OpPMBI 3amHMcH YUCEN K APYro, MPEeACTaBIsATh NECATHYHYIO ApOoOb B BUIE OOBIKHOBEHHOM W B MPOCTEHIINX CIydasx
O6I>IKHOBCHHYIO B BHUJIC I[CC?[TI/I‘-IHOI\/’I, MMPOLCHTBI — B BUJC I[pO6I/I n I[pO6I) — B BHUAC MPOUCHTOB, 3aIlIMChIBATH OOJIBIIIME U MaJjble YKCIIA C HUCIIOIBL30BAHUEM
LENbIX CTENeHEeH NeCATKH;

u BBITIOJIHATH apI/I(l)MCTI/I‘IeCKI/IC HeﬁCTBHﬂ C pallMOHAJIBbHBIMH YHUCJIaMH, CpaBHUBATb PallHOHAJIbHBIC U I[efICTBHTGHBHBIG qHuciia, HaXOJUTh B HECJIOXHBIX
CIydasix 3HaYeHHsI CTEMeHEH C [eJIbIMU TTOKA3aTesIMA U KOPHEW; HaXOUTh 3HAUCHUS YHCIOBBIX BBIPAKEHUI;

u OKPYTJIATH LEJIbIC YHCJIa U JCCATHYHBIC HpO6I/I, HaXO0OIUTh HpI/I6J'II/I)KeHI/ISI YUCeJI C HEAOCTATKOM U C I/136I)ITKOM, BBIITOJIHATDH OLICHKY YHCJIOBBIX BBIpa)KeHPIﬁ;

"  [0JIb30BAaThCs OCHOBHBIMH €IMHUIIAMU JJTUHBI, MACChI, BPEMEHU, CKOPOCTH, IJIOMIAAH, 00beMa; BIpakaTh 0ojiee KPYIHbIE eTUHUIIBI Yepe3 0oliee MeTKue U
Hao00poT;

"  pemiaTh TEKCTOBBIE 33Ja4UH, BKIIOYas 3a7a4H, CBI3aHHBIE C OTHOIICHUEM U C MPOMOPIIMOHAIBHOCTHIO BEJTMYKH, APOOSIMHU U TIPOIICHTAMU;

HCHOJB30BaATh Hp](lOﬁpeTeHHl)le 3HAHUA U YMECHUSA B HpaKTl/[‘leCKOﬁ ACATECJIBbHOCTH U HOBCB}IHBBHOﬁ JKM3HU O



. pEILICHHS HECJIOKHBIX MPAKTUYECKUX PACUETHBIX 33]a4, B TOM YHCJIE C UCIIOJIB30BaHUEM MPH HEOOXOIMMOCTH CIPABOYHBIX MAaTEPHAJIOB, KaJIbKYJIsATOpA,
KOMITbIOTEPA,

. YCTHOM NPUKHUIKU M OLIEHKH pe3y/ibTaTa BHIYUCICHUH; IPOBEPKU PE3yJIbTaTa BEIYUCIEHHS ¢ UCIIOJIb30BAHUEM PA3JIMYHBIX IIPUEMOB;

. MHTEPIIPETALIUU PE3YIBTATOB PEILICHUS 33]1a4 C yUETOM OTPaHUYEHUH, CBSI3aHHBIX C pealbHBIMU CBOMCTBAMHU PACCMAaTPUBAEMBIX IPOLIECCOB U SIBJICHUM;
AJI'EBPA

yMeTh

. COCTaBJIATh OYKBEHHbIE BBIPAXKEHUS U (POPMYJIBI IO YCIOBUAM 33Jay; OCYLIECTBIATh B BBIPAKCHUIX U (POPMYJIaX YUCIOBbIE MOJACTAHOBKHU U BBIIOJIHAThH
COOTBETCTBYIOILIME BbIUMCIIEHUSI, OCYLIECTBIIATD [10/ICTAHOBKY OJHOIO BBIPAKEHUS B IPYro€; BbIpakaTh U3 (hOPMYJI OJIHY IEPEMEHHYIO YEPE3 OCTAIbHBIE;

. BBINOJIHATh OCHOBHBIE JIEHCTBHMSI CO CTENEHSMH C HATypaJlbHBIMU IOKAa3aTeNsMH, C MHOIOWIEHAMH; BBIOJHATH PA3JI0XKEHHE MHOIOWIEHOB Ha
MHOYHTEJIH; BBITIOIHATH TOXKIECTBEHHBIC TIPE0OPa30BaHUs PAIlHOHAIBHBIX BBIPAKCHUH;

. pelarh JIMHEHHbIE ypaBHEHUs pellaTh JUHEWHbIE pellaTh TEKCTOBbIE 3aJayl alreOpandeckuM METOJI0OM, MHTEPIPETUPOBATh MOJYUYEHHBIH pe3yJsbTarT,
IPOBOJIUTH OTOOP pelIeHui, ncxoas u3 GOPMYITUPOBKH 3a1a9H;

. n300pakaTh yKMcia TOUKaMU Ha KOOPAMHATHOHN MPsIMOH;

. OIpeAEATh KOOPAUHATHI TOUKHU IIOCKOCTH, CTPOUTH TOUKH C 33/1aHHBIMU KOOPJINHATaAMU;

. HAXOJUTh 3HaueHUs (YHKLUH, 3alaHHON (hopMyJol, TabnuieH, rpaguKkoM 1o ee apryMeHTy; HaXOJIUTh 3Hau€HHe apryMeHTa IO 3Ha4eHUI0 (QyHKLHH,
3aIaHHON rpauKOM WJTH TaOIUIIeH;

o OPUMEHSATH rpaduuecKre MpeICTaBIeHuUs PU peIlIeHNH YPaBHEHUH, CUCTEM, HEPABEHCTB;

. OITMCHIBATh CBOMCTBA M3Y4YEHHBIX QYHKIMH (Y=KX, T1e K= 0, y=kx+D, y:xz, y=X"), CTPOUTb UX rpapUKH.

HCIMOJb30BATH HpﬂOﬁpeTeHHbIe SHAHUA U YMCHUA B HpaKTH‘leCKOﬁ JIeSITEJIbHOCTH U NMOBCETHEBHOM KU3HM JIJIS1:

. BBIMIOJIHEHHSI pacyeToB Mo (opMyliaM, cOCTaBiIeHHUS (OpPMyJ, BBIPAKAIOIIMX 3aBUCUMOCTH MEX]y pEaJIbHbIMH BEJIIMYMHAMM; HAaXOXXICHHS HYKHOMI
(bopMyIIbI B CIIPAaBOYHBIX MaTepHajax;

. MOJIETMPOBAHUS MPAKTUYECKUX CUTYallUi U UCCIIEOBAHUN ITOCTPOCHHBIX MOJIENIEH ¢ MCIIOJIb30BAHKEM almmapara aareOpsl;

. OTHCaHM 3aBUCUMOCTEHN MeXy (PU3MUECKUMH BETMUYMHAMH COOTBETCTBYIOIMMU (POPMYSIaMH NP UCCIIEAOBAHUH HECIOKHBIX MPAKTHUECKUX CUTYalHi;
. MHTEPIIPETAlUU IPpaUKOB peabHBIX 3aBUCUMOCTEH MEX1y BEIUUYUHAMMU.

3JEMEHTBI JIOTUKA, KOMBUHATOPUKH, CTATUCTUKHA U TEOPUU BEPOATHOCTEM

yMeTh

. IIPOBOJINTH HECJOXKHBIE JI0KA3aTEIbCTBA, IMOJY4YaTh IPOCTEMINHME CIEACTBUS M3 W3BECTHBIX WJIM paHee IOJYYECHHBIX YTBEPXKICHHUM, OLEHUBATH
JIOTUYECKYIO NPAaBUIIBHOCTD PACCYKIAEHUN, UCIIOIB30BATh IPUMEPBI I WIITIOCTPALUU U KOHTPIPUMEPHI IJIs OIIPOBEPIKEHUS YTBEPKICHUN;

. pemath KOMOMHATOPHBIE 337a4l IIyTeM CUCTEMAaTHYECKOT0 epedopa BO3MOKHBIX BAPUAHTOB, BBIYUCIIATH CPEIHUE 3HAUCHUSI PE3YJIbTaTOB U3MEPEHUI;



HCII0JIb30BATH npn06peTeHHme 3HAHUHA U YMECHUSA B HpaKTl/I‘leCKOﬁ AECATECJIBbHOCTH U HOBCCI[HGBHOﬁ JKU3HMU JJIA:

. BBICTPAaWBaHUs apTyMEHTAIMH [IPH JJ0Ka3aTeNbCTBE (B (hopMe MOHOJIOTA U AUAJIOTa);

. pacro3HaBaHMs JJOTUYECKH HEKOPPEKTHBIX PaCCYXKICHUM;

. 3aIIMCU MAaTEMATUYECKUX YTBEPKICHUMN, JOKA3aTEIIbCTB;

. aHaJIM3a peaJIbHbIX YUCIIOBBIX JaHHBIX, IPE/ICTABICHHBIX B BUJIE JUAarpaMmM, rpadukoB, TadIuL;

. peleHusl IpakTUYeCKUX 3aJad B MOBCEAHEBHOM M MPO(GECCHOHANBHOM NEATENFHOCTH C HCIOJIb30BAHMEM JEHCTBUN C YUCIAMH, MPOLEHTOB, JUIMH,
Iomaaen, o00beMoB, BpeMEHH, CKOPOCTH;

. peleHus y9eOHbBIX U MPAKTHYECKUX 33]1a4, TPEOYIOINX CUCTEMAaTHUECKOTo Iepedopa BapHaHTOB;

o IIOHMMAHHUS CTATUCTUYECKUX YTBEPKICHUI.

I'EOMETPUA

yMeTh

. I10JIb30BATHCS A3BIKOM T€OMETPUU AJIS ONIUCAHUS IPEIMETOB OKPYKAIOLIETO MUPA;

. pacro3HaBaTh reOMETPUIECKUE PUTYPHI, pa3INdaTh UX B3AaUMHOE PACIIOJIOKEHUE,

. n300pakaTb reOMETpUYECKUEe (PUTyphl; BBINOJIHATH YUEPTEXKHU IO YCIOBUIO 3ajlay; OCYLIECTBISATh IpeodpazoBaHus Guryp;

. pacrno3HaBaTh Ha YyepTexax, MOJENSIX U B OKpY’Karolllell 00CTaHOBKE OCHOBHbBIE IIPOCTPAHCTBEHHBIE TENa, N300paXxaTh UX;

. B IIPOCTEHINX CIIydasix CTPOUTH CEYEHUS U PA3BEPTKH IPOCTPAHCTBEHHBIX TE,

. IPOBOAMTD ONEpPAllUU HaJl BEKTOPAMHU, BBIUUCIISTH JUIMHY U KOOPJIMHATHI BEKTOPA, YTrOJl MEX/1y BEKTOpaMHu;

. BBIYUCIIATh 3HAUEHHsS] T€OMETPUYECKUX BEJUYMH ([UIMH, YIJIOB, IUIolaned, oobeMoB), B ToM uucie: Uit yriaoB oT 0 mo 180° ompenensrs 3HaueHUs

TPUTOHOMETPUUYECKUX (PYHKIMH MO 3a/JaHHBIM 3HAYEHUSAM YIJIOB; HAXOJUTh 3HAUEHHS] TPUTOHOMETPUYECKUX (YHKLUHN 10 3HAUEHUIO OJTHOW M3 HUX, HAXOJUTh
CTOPOHBI, YIJIbI U IUIOUIAIM TPEYrOJbHUKOB, JJIMHBI JIOMaHbIX, AYT OKPY>KHOCTH, IJIOLIAJEH OCHOBHBIX T€OMETpUUYEeCKUX (GUryp u (uryp, COCTaBICHHBIX U3
HUX;

. pemarth reoMeTpUYecKHe 3aJayd, ONMHUPasiCh HAa M3YYEHHbIE CBOMCTBA (PUIYp M OTHOLIEHUN MEXIy HUMH, MPUMEHSS JOMOJHUTEIbHbIE MOCTPOCHUS,
anreOpandyecKuii 1 TPUTOHOMETPUUECKUH anmapar, UJIeH CUMMETPHH;

. IIPOBOAMTD JJOKA3aTENIbHbIE PACCYKACHUS IPU PELICHUH 3a/1a4, UCII0JIb3Ysl U3BECTHBIE TEOPEMBI, 0OHAPYKMBasi BO3MOKHOCTH JJIS1 UX UCIIOJIb30BaHUS;

. pelaTh NpOoCTENIINE TUIAHUMETPUUYECKNE 3a]Ja4l B IPOCTPAHCTBE;

HCI0JIb30BATh IPHO0peTeHHbIe 3HAHUS U YMEHHS B PAKTHYECKOI 1esiTe IbHOCTH U OBCEJHEBHOM KM3HM IS

. ONMCAHUS PEAJIbHBIX CUTYyallMil Ha 3bIKE TEOMETPHH;

. pacyeToB, BKIIOYAIOIIUX MPOCTEHIIINE TPUTOHOMETPUYECKHIE (POPMYIIBL;

. pEILIEeHUsI TEOMETPUUYECKUX 3a/1a4 C UCIIOJIb30BaHUEM TPUTOHOMETPHUH

. pelIeHNs MPAaKTUYECKUX 33a/a4, CBA3AHHBIX C HAXOXKJIECHHEM IeOMETPUUYECKHX BEJIMYHMH (MCIOJIb3YS MPU HEOOXOAMMOCTH CIIPAaBOUYHUKH M TEXHUYECKHE

CpeICTBa);



. MOCTPOCHUN T€OMETPUYECKUMU HHCTPYMEHTaMU (JIMHEWKA, YrOoJIbHUK, HUPKYJIb, TPAHCHIOPTHD).

COJEPKAHUE OBYYEHUSA
Auredpa
IMoBTOpenue ajaredpn 7 kiaacca (1 gac)
1. PanuonasbHble apodu (21 vac)
PanmonanpsHast 1po0b. OCHOBHOE CBOMCTBO ApoOU, cokpalienue apoodeit. CrnoxkeHue, BBIMUTAHUE, YMHOXKEHUE U JIeTICHHE Ipo0eii.

. K .
[IpeobpazoBanue parroHAIBHBIX BeIpaxeHnd. DyHKkus Yy = — u e€ rpaduk.
X

Llesb — BEIpaboOTaTh YMEHUE BBIIOIHATH TOXKACCTBEHHBIE MPEOOPA30BaHMs PALIMOHAIBHBIX BRIPAKECHUH.

3namp OCHOBHOE CBOICTBO JpOoOM, palMOHAIbHBIC, IIEJble, IPOOHBIE BBIPAKEHUS; MPABHIIBHO YIOTPEOIATh TEPMUHBI «BBIPAKEHHUE», «TOKIECTBEHHOE
npeoOpa3oBaHue», MOHUMATh (HOPMYIHPOBKY 3aJaHHI: YIPOCTUTHh BBIPAKEHHE, PA3JIOKUTh HA MHOXKHTEIH, IPUBECTH K OOIIEMY 3HAMEHATEN0, COKPATHUTh
OpoOb. 3nams u nounumams GOPMYIUPOBKY 3aJaHHUH: YIPOCTUTh BBIPAXKEHHUE, PA3JIOKUTh HA MHOXKUTENHM, IIPUBECTH K OOLIEMY 3HAMEHATEN0, COKPAaTUTh
IpoOb, CBOMCTBAa 0OPATHOM MPOMOPIIMOHATILHOCTH

Ymems ocyiiecTBIATH B palliOHAIBHBIX BBIPAXKEHUSAX YMCIIOBbIE [TOICTAHOBKH U BBINOJIHATH COOTBETCTBYIOIINE BEIUYMCICHHS, BBIIOIHATh ACHCTBHS CIOKEHUS U
BBIUYUTAHUS C IreOpandecKuMH IpOOsSMHU, COKpamaTh APOOb, BBHIIOIHATH Pa3ioKEHHWE MHOTOWICHA HA MHOXHTEIH NMPUMEHEHHEM (POpMyIN COKpamieHHOTO
YMHOXXEHUS, BBIIOJIHATH MPeoOpa3oBaHUE PALMOHAIBHBIX BBIPAKEHUH. YMemb OCYIIECTBIATh B PALMOHAIBHBIX BBIPAXKEHUSAX UHCIOBBIE IOJCTAHOBKU M
BBITIOJIHSATH COOTBETCTBYIOIME BBIYMCIICHUS, BBIMOJNHATH JCUCTBUS YMHOXXEHHSI W JICJIEHUS C anreOpanvdeckuMu IpoOsSMHU, BO3BOJUTH JPOOb B CTEICHB,
BBITOJIHATH MTPE0Opa3oBaHre pallMOHAIBHBIX BBIPAXKEHUI; MPaBUIIbHO YHOTPEOIATh (GYHKIMOHATIBHYIO TEPMUHOJIOTHIO (3HaUeHHe (PYHKIMH, apryMeHT, rpaduk
(GyHKIMK), CTPOUTH rpapuK 00paTHOM MPOMOPIUOHATBHOCTH, HAXOIUTh 3HaUeHUs QyHKIMU Y=K/X 1o rpaduky, mo Gpopmysie.

2. Kpaapartubie kopHu (21 yac)

[lonstne o0 uppaunoHasbHOM yucie. OO0mue cBeleHUs O AEMCTBUTENbHBIX umciax. KBaapaTHbI KOpeHb, NMPpUOMMKEHHOE 3HAYEHHE KBAJPATHOIO KOPHS.

CBoiicTBa KBaJpaTHBIX KOpPHEH. MpeoOpa3oBaHMs BEIpaXKEHUH, CoJiepKallluX KBapaTHble KOpHU. DYHKIUSA Y = VX mes rpaduxk.

Ilesab — cucreMaTH3UPOBATh CBEACHUS O PALMOHAIBHBIX YUCIIAX U JaTh MpeJCTaBleHHe 00 UPPALMOHAIBHBIX YHCIIAX, PACIIMPUB TEM CaMbIM MOHATHE YHCIIa,
BbIpa0OTaTh YMEHUE BBINOIHATH IPOCTENIINE TPeoOpa3oBaHMsl BIPAKEHUH, COAEpKAIIUX KBaApaTHbIE KOPHHU.

3namp onpeneneHus KBAJAPaTHOTO KOPHSA, apU(YMETHUECKOro KBaJpaTHOTO KOPHSA, KaKHe YHWCIIa Ha3bIBAIOTCS PAMOHAIBHBIMU, WpPpAlMOHAIBHBIMHU, Kak
0003HavYaeTcs MHOKECTBO PallMOHAIBHBIX YHCEN; CBOWCTBA apU(PMETUYECKOTO KBaPATHOTO KOPHS.

Ymems BbmonHATH mpeoOpa3zoBaHUE YHCIOBBIX BBIPAXKEHUH, COJEpXAllMX KBaJpaTHbIE KOPHH; pelllaTh ypaBHEHHs BHIA X?=a; HAXOMUTH NpUOJINKEHHBIE
3HAUEHUsl KBaJPATHOTO KOPHS; HAXOJIUThH KBAJApPAaTHBIH KOPEHb W3 MPOMU3BEICHUS, APOOHU, CTENEHH, CTPOUTH TpaduK QPYHKIHH Y = Jx u Haxomuth 3HaueHHs

3TOM (YHKIMH O rpaduKy win 1o ¢popMmysie; BBIHOCUTh MHOKUTENb U3-110]1 3HAKa KOPHS, BHOCUTh MHOKUTEJIb 10| 3HaK KOPHS; BBIOIHITH MpeoOpa3oBaHueE
BBIPAKEHUM, COACPKALUX KBAJAPATHBIE KOPHH.



3. KBagpartnbie ypaBHeHus (21 yac)

KBanparnoe ypaBHeHue. @opmylibl KOPHEN KBAaJApaTHOro ypaBHEHUs. Teopema Buera. Pemienue panmoHaneHbIX ypaBHEHMH. Pemenue 3anay, npuBOISIIMX K
KBaJIpaTHbIM M PallMOHAJILHBIM YPABHEHUSIM.

Ieapb — BeIpaboTaTh YMEHHUS pPELIATh KBAPATHBIE YPABHEHUS], IPOCTEHIIINE PALIMOHAIBHBIE YPABHEHUS U IPUMEHSTh U3 K PELLIEHUIO 3a/1au.

3namp, 4TO TaKoe KBaJpaTHOE ypaBHEHHE, HEMOJHOE KBaJpaTHOE YpaBHEHHUE, IPUBEICHHOE KBaJpaTHOE ypaBHEHHE; (POpPMyJbl TUCKPUMUHAHTAa U KOPHEH
KBaJIpaTHOI'O ypaBHEHUs, TepeMy Buera u obparnyto eil.

Ymems pemars kBaspaTHblE ypaBHEHHUS BbIIEICHHMEM KBaJpara JByWwICHa, pellaTh KBaJpaTHbIE ypaBHEHUs 10 (opMmyse, pellaTh HENOJIHbIE KBaJpaTHbIE
yYpaBHEHHSI, pelIaTh KBaJApaTHBIE YPABHEHUS C TOMOIIBIO TEOPEMBI, 00paTHON Teopeme Buera, rcmonb3oBaTh TeopeMy Buera s HaxoxaeHHs KO3 PHUIMEHTOB
U CBOOOJHOT'0 WIEHA KBAJAPAaTHOI'O YPaBHEHUS; pellaTh TEKCTOBBIE 33/1a4M C TIOMOIIbIO KBAJAPATHBIX YPaBHEHUH.

3namb Kakue YpaBHEHMsI HAa3bIBAIOTCS JPOOHO-pallMOHAIbHBIMU, KakKhe OBbIBalOT CHOCOObI pELIEHUS ypaBHEHUI, MOHMMAaTh, 4YTO YpaBHEHHE — 3TO
MaTeMaTHUYeCKUH anmapar perieHus: pa3HoO0pa3HbIX 3a/1a4 MaTEMAaTUKU, CMEXHBIX 00JacTell 3HaHUM, IPaKTHKH.

Ymemsp pemate npoOHO-palMOHANIbHBIE YpPAaBHEHUS, pelIaTb YPaBHEHMsI TIpaUuecKuM CHOcOOOM, peliaTb TEKCTOBBIE 3a/Jayd C IOMOILIBI0 JpOOHO-
palOHAaIbHBIX YPABHEHUM.

4. HepaBencrBa (22 yaca)

YucnoBble HEpaBEHCTBA U UX CBOMCTBA. [lowieHHOE ClOXEHHE M YMHOXEHHE YHCIOBBIX HEpaBEHCTB. [IpuMeHEHNE CBOMCTB HEPABEHCTB K OLICHKE 3HAYCHUS
BbIpaxkeHUs. JInHEeiTHOe HEpaBEHCTBO ¢ OAHOM NepeMeHHOoM. CrcTeMa JIMHEHHBIX HEPABEHCTB C OJTHOM EPEMEHHOM.

Ilesb — BbIpaboOTaTh YMEHUS PEIIaTh JIMHEHHbIE HEPABEHCTBA C OJJHON MEPEMEHHOM U UX CUCTEMBI.

3namsb omnpejeNeHue YHMCIOBOIO HEPaBEHCTBA C OJHON NMEPEMEHHOM, UTO Ha3bIBAE€TCS PEIICHHEM HEpPaBEHCTBA C OJIHOM MEpEeMEHHOW, YTO 3HAUUT PElIUTb
HEpaBEHCTBO, CBOICTBA YMCIIOBBIX HEPABEHCTB, IOHUMATh (DOPMYIHPOBKY 33J1a4l «PELIUTh HEPABEHCTBOY.

Ymemp 3anucpiBaTh M UWTATh YHMCIOBBIE IPOMEXKYTKH, U300pakaTh UX Ha YMCIIOBOI MPSMOM, pemiaTh JUHEHbIe HEPaBEHCTBA C OJJHOM MEepeMEeHHOMH, peliaTh
CUCTEMBI HEPABEHCTB C OJTHON IIEPEMEHHOM.

Ymems npumenATH CBONCTBA HEPABEHCTBA NIPU PEIICHUN HEPABEHCTB U UX CHCTEM.

5. Ctenensn ¢ uejbiM noka3aresem (8 yacon)

CremneHs C 1eNbIM TTOKa3ateneM U € cBoicTBa. CTaHAapTHBIN BUJ YHUCTIA.

Iesab — chopmMupoBaTh yMEHUE BBHIIOIHATD JEHCTBUS HAJl CTENCHSIMHU C LIETIBIMH [T0Ka3aTeNsIMHU, BBECTH MOHATHE CTaHAAPTHOTO BU/1a YHCIIA.

3namp onpesieIeHUE CTENEHU C LEJIBIM U LIEJIbIM OTPUIIATEIBHBIM ITOKA3aTENIEM; CBOMCTBA CTENEHU C LIEJIBIM ITOKA3aTeIISIMHU.

Ymemp BbIONHATH NEHCTBUS CO CTEMEHSMHU C HATypalbHBIM U LIEJBIM MOKa3aTeIsIMU; 3alMChIBaTh YKCIa B CTAaHAAPTHOM BHJE, 3alMCHIBATh MPHUOIMKEHHBIE
3HAYEeHUs YHUCEII, BBITOJIHATH IeHCTBUS Ha/l TPUOIM)KEHHBIMU 3HAUEHUSIMH.

6. Di1eMeHTBI CTATUCTHKH H Teopuu BeposiTHOcTeidl (5 yacoB)

HauanbHble cBefieHHs: 00 OpraHu3aliy CTaTUCTHYECKUX UCCIIET0OBaHUM.

Leab - cdopmupoBaTh HayallbHbIE NPEJCTABICHUS O cOOpe M TPYNNHUPOBKE CTATUCTHUUECKUX HaHHBIX, MX HarJIHOW MHTEpHperanuu; chopMUpOBATH
IPECTaBICHUS CTATUCTUYECKUX JAHHBIX B BUJIE TAOJIUI] YACTOT U OTHOCUTENBHBIX YacTOT.
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3Hamp OHATHUS TEHEPATILHON U BEIOOPOYHON COBOKYITHOCTH, pa3Maxa, MOJIbl, CPEeIHEr0 apu(PMETHIECKOTO, IIOJTUTOHA U TUCTOTPAMMBI.
Ymems naxonuth 1Mo TabNMIE YACTOT TAKUX CTATUCTHUECKUX XapPAKTEPUCTHUK, KaK cpeHee apuMeTHIecKoe, MOIa, pa3Max.

7. lloBTopenue. Pemenue 3apau (8 yacoB)

3akperuieHue 3HaHUH, YMEHUH M HaBBIKOB, TIOJYYEHHBIX HAa YPOKAaX 10 JaHHBIM TeMaM (Kypc aireOpsl 8 kinacca).

I'eomerpus

IloBTOpEHUE Kypca reoMeTpun 7 kiacca (2 yaca)
YeT1bipexyrojbHuku (18 yacon)
Omnpenenenue yetbipexyroinpuuka. [lapamienorpamm u ero cBoiictsa. [Ipu3naku napamienorpamma. [Ipsimoyronbauk, pom0, KBapart u ux cBoicTBa. Teopema
@aneca. Cpennss auHUs TpeyroiabHuka. Tpanenus. Cpenuss nuHug Tpaneuus. [IponopuuonansHbeie 0Tpe3KH.
Teopema Ingaropa (13 yacoB)
Cunyc, KOCHHYC ¥ TaHT€HC OCTPOTO yIiIa IpSIMOYTOJIbHOTO TpeyronbHuka. Teopema [Iudaropa. HepaBenctBo Tpeyronpauka. [lepneHaukynsp u HaKJIIOHHAS.
CoOTHOILIEHHE MEKYy CTOPOHAMM U YIJIAMH B IPSIMOYTOJIbHOM TPEYIrOJIbHUKE. 3HaYEHUsI CUHYCa, KOCUHYCA U TAHT€HCA HEKOTOPBIX YIJIOB.
JlekapToBbI KOOPAMHATHI HA MJI0CKOCTH (9 YacoB)
[IpssMmoyrosbHas cucteMa KOOpJAMHAT Ha miockocth. KoopauHatsl cepennbl oTpe3ka. PacctosiHue Mexay TOUKaMu. Y paBHEHHUS IPSAMOU U OKPYKHOCTH.
Koopaunats! nepeceuenns npsmoix. [ paduk muneitHon ¢pynkuuu. [lepecedenne npsmeIx ¢ OKpy)HOCThI0. CHHYC, KOCHHYC, TaHTeHC yrioB ot 0° go 180°
JBu:kenue (6 yacos)
JBmwxenue u ero ceoricrBa. CUMMETpHSI OTHOCUTEILHO TOUKH U nipsiMoi. [loBopoTt. [TapamiensHblii nepeHoc u ero cBoiictBa. [lonaTue o paBeHcTBE PUTYD.
BekTopsi (8 yacoB)
Bekrop. AGcontoTHast BeMWYMHA U HanpaByieHne BekTopa. PaBencTBo BekTopoB. Koopanuate! Bektopa. CiiokeHrne BEKTOPOB U €ro CBOMCTBA. Y MHOXKEHHUE
BeKTOpa Ha yncio. KommmHeapHbie BeKTOphl. CKaJIIpHOE TPOU3BENEHNE BEKTOPOB.
IMoBTOopenue. Pemenue 3aga4 (3 yaca)
HroroBasi KOHTpOJILHAsI pafoTa Mo MaTeMaTuke (2 yaca) Pagora Haj ommokamMu no maremarnke 8 kiacca (2 yaca)
Bcero 170 yacos

TeMaTnuyeckoe NIAaHMPOBAHUE

Neni/m | Tema ypoka K-Bo |JjeMeHTHI conep:kaHusA Dopmbl Cpoxu Jdomamnee 3axanue
yac KOHTPOJIS | MPOBeIeHUA
ypoKa
1 [ToBTopsiem anredpy, 7 kiacc 1 | VYpaBHeHHs U UX CHCTEMBI, POPMYJIBI COKPALIEHHOTO ®O0  101.09. Ne 21, 22, 51, 52
YMHOKEHUS, TpeoOpa3oBaHNe BbIPAKEHUH.
2 PannonansHbIE BRIpAXKEHUS. 1 Lenoe, npo6HOE, pariiOHAIBHOE BBIPAKEHHUSL. CP 02.09. Ne 11, 14, 17.
JonycTuMele 3Ha4eHUs] IEPEMEHHOMN




Neni/m | Tema ypoxa K-Bo |JieMeHTHI conep:kaHus Dopmbl Cpoxu Jdomamnee 3axanue
yac KOHTPOJIS | TPOBE/ICHUSA
ypoka
3-4  |IloBTOpsiem reomeTpuIo 7 Kiacc 2 [pocreiimme reomeTpuueckie GUTypsl. YTIIbL, X BUABI U o . 103.09 3aauu Ha TOTOBOM UYepTEXE
cBoticTBa. TpeyronbHUK, €ro pa3HOBHIHOCTH, JICMEHTHI, K:}?f:;? 04.09
CBOICTBa, NPU3HAKHU PaBEHCTBA. Pemenue 3a1au
5 PanrionanbHbIe BRIpaXKECHHUSL. 1 Lenoe, npoOHOE, pAIMOHAIEHOE BRIPAYKCHHUSL. CP 07.09. Ne 11, 14, 17.
HonycTuMele 3Ha4eHUs] IEPEMEHHON
6-7 OcCHOBHOE CBOWCTBO POOH. 2 OCHOBHOE CBOWCTBO JpoOH, €ro MpUMEeHEHHE. CP 08.08 Ne 29, 30,32 (a, 0),
Coxkpainenue 1pooeii. 09.09
8 Omnpenenenne 9eTHPEXYTONbHUKA. 1 UeThIpEXYTOIBHIK, CTOPOHBI, BEPIIUHBI, JHATOHAJIH. YO 10.09. I1. 50. K. B. 1-5, Ne 6 u3 1. 4,
ITepuMeTp YeThIpEXyroJIbHUKA. No 2 u3 . 4.
9 [NMapamienorpaMM U €ro CBOMCTBA. 1 [MapamnenorpaMm. IUaroHaIy napasuienorpamma. YO 11.09. IT. 51, k. B. 1-7, Ne 3, 3amauum
[Tpu3Hak napajuiesorpamma. 101 3aIHCh.
10 OcHOBHOE CBOWCTBO IPOOH. 1 OCHOBHOE CBOHCTBO JpodH, ero MpUMeHEHHE. CP 14.09 Ne 29, 30,32 (a, 0),
CoxkpateHue 1pooeii.
11-12 |CnoxeHue u BEIYUTaHUE APOOEH ¢ 2 CyMMa ¥ pa3HOCTb APOOEH C OAMHAKOBBHIMH CP 15.09 Ne 55 (B, 1), 56 (r-€)
OJMHAKOBLIMH 3HAMEHATEISIMH. . 3HaMEHATEISIMH. 16.09
13 CBolicTBa 1uaroHayien 1 [TapannenorpaMM. Jlnaronanu napamienorpamma. YO 17.09 I1. 52, k. Bonpocs! 1-8, 3 7 u3
napajienorpaMmma. CBOICTBO JMaroHalieil mapauienorpamma. 1. 6, 3aj1a4a Mo/ 3aIKCh.
14 CBoliCTBa MPOTHUBOJICHKAIIUX CTOPOH 1 [IporuBonexaiiue CTOPOHBI M YTkl apauienorpamma. | ®P, CP | 18.09 IT. 50-53, Ne 9, 15 (3), 16 (3),
Y yTJIOB MapajuiejorpaMmma. [Tpusnak napamienorpamma (TIo0 JBYM CTOPOHAM). 20.
15-17 |CnoxxeHue v BEIYUTaHHE ApoOeh C 3 CymMa ¥ pa3HOCTb JIpo0eii ¢ pa3HBIMU 3HAMEHATEIISIMU. MJI, CP [21.09 Ne 76, 78, 97 (a,0), 106, 107.
pa3HBIMH 3HAMEHATEIISIMHU. 22.09
23.09
18 Konmponwvuasn paooma Ne 1 no 1 [IpeoOpaszoBaHue CyMMbI U pa3HOCTHU ApoOeH ¢ pa3HbIMHU B KP 24.09 CamoorieHKka.
meme «Payuonanvnole IpoOb.
8bIPANCEHUA)
19 CBoiicTBa MPOTHUBOJIEXKAIIUX CTOPOH 1 [IporuBonexaiiue CTOPOHBI M YTkl apauienorpamma. | ®P, CP 25.09 I1. 50-53, Ne 9, 15 (3), 16 (3),
U YIJI0B TapajuiesorpaMma. ITpusHak napamienorpamma (1Mo JByM CTOPOHAM). 20.
20-21 | YMmHOxeHUe npobeii. Bo3BeneHue 2 YMHOKEHUE palioHANBHEIX IpoOeii. Bo3Benenue npodu CP 28.09 Ne 111, 112,, 120.
JIpoOU B CTCIICHb. B CTCICHbD. 29.09
22 [enenue npobeii. 1 Jenenue npobeii. CP 30.09 Ne 134,137, 138, 144 (a),

145.
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Neni/m | Tema ypoxa K-Bo |JieMeHTHI conep:kaHus Dopmbl Cpoxu Jdomamnee 3axanue
yac KOHTPOJIS | TPOBE/ICHUSA
ypoka
23 Pemenue 3amau mo reme 1 [TapannenorpamMm. CBoiicTBa U IPU3HAKH Yo, 01.10 I1. 50-53, Ne 21, 22 (2), 23 (2).
«[Tapamrenorpamm» napajuresiorpaMMma.

24 [psiMOyTOJIEHUK. 1 [Mapannenorpamm. [IpsMoii yromi. IpsMOyroJbHHK. Tecr 02.10 I1. 54, KOHTPOJIBHBIE BOIIPOCHI
JIMaroHaJIu NpsAMOyroyibHuKa. Ilepumerp 10,11, Ne 26,28.
npsMoyrosibHUKa. CBOMCTBA NPSIMOYTOJILHHKA.

25 Jenenune npobeii. 1 Henenune npobeii. CP 05.10 Ne 134,137, 138, 144 (a),

26-27 |I[IpeoOpa3zoBaHue paliOHAIBHBIX 2 O00011IeHNE 3HAHUI YYAIIUXCS O JICUCTBUAX C APOOSIMHU. DO, 06.10 Ne 149, 150, 152, 155, 160,
BBIPaKCHHIA. CP, Tect |07.10

28 Pom6. KBasmpar. 1 Pom6. Jlmaronanu pomba. CBoiicTBa pomba. KBagpart. YO, CP |08.10 I1. 55-56, Ne 36, 37, 42.
CBolicTBa KBajapara.

29 Pemenne 3amad mo reme 1 [TapamnenorpamMm, IpsMOYTOJIbHHUK, pOMO, KBaparT. o©P, ITP  |09.10 I1. 50-56, Ne 30, 39, 47.

«HeThIpexyroJbHUKI CBo¥CTBa ¥ TPU3HAKH TAaHHBIX QUTyp.
30 Konmponvnasa paboma Ne 2 no 1 [Mapannenorpamm. [Ipsmoyronsauk. Pom6. Kanpart. KP 12.10 CamooreHka.
meme «Hemuipexyzonvnukuy CBoiicTBa M IPU3HAKHU JTAHHBIX QUTYD.
31-33 |IIpeoOpa3oBaHue paliOHAIBHBIX 3 O00011IeHNE 3HAHUI YYAIIUXCS O JICUCTBUAX C APOOSIMHU. DO, 13.10 Ne 152,155,160, 164, 174.
BBIPAKECHHH. CP, tect |14.10
34 Koumponvnan paboma Ne 3 no 1 ToxnecTBeHHbIE TPe0Opa30BaHMs PALIUOHAIBHBIX KP 15.10 CamoorneHka.
meme «Ceoilicmea payuoHaIbHBIX BBIPKEHHH.
BLIPANHCEHUIL)
35-36 | Dynkuums y= k/X u e€ rpadux. 2-1 |Omnpenenenne ¢pynkuun Y= k/X. Tloctpoenus rpaduka YP,CP |16.10 Ne 180, 182, 184, 187, 194,
TaHHOW (yHKIHH. 33729, PUBOJIAIINE K TIOHSATHIO 19.10 195.
00paTHO# MPONOPIUOHATIBHOCTH.
37-38 | PanmoHasbHbIC U HPPALMOHATILHBIC 2 PanmionansHBIC YKCTA. TIPEACTABICHNUE PAITIOHATIBHBIX DO, 20.10 No 267, 266, 271, 272 (a), 274.
qucia. YHCell B IECATUYHBIX APOOEH. MOHATHE «MPPAMOHATFHOE CP 21.10
YKCII0», MOHATHE O MHOYKECTBE JICHCTBUTENBHBIX YHCEL.

39 Teopema dareca. 1 VYroi. Croponsl yria. [Tapannensusie npsimeie. Papercrso | OCP 22.10 I1. 57, Ne 49 (3), 38.
otpe3koB. Teopema Daneca. Pemenne 3anay.

40 CpenHsist TMHMS TPEYTOJIBHUKA. 1 CpenHsas TMHHS TPEYTOJIBHUKA U €€ CBOICTBA. YO, 23.10 II. 58, Ne 52, 55.

41-43 |KBanpaTHbIe KOpHH. 3 |I[lonsTHE KBaJpPATHOTO KOPHS. ApHOMETHIECKOTO CP 26.10 Ne 302, 305, 306 (a, 6), 311,
ApudmeTnyeckuil KBaapaTHBINA KBa/IpaTHOTO KOPHSI. 27.10 28.10 |316.
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Neni/m | Tema ypoxa K-Bo |JieMeHTHI conep:kaHus Dopmbl Cpoxu Jdomamnee 3axanue
yac KOHTPOJIS | TPOBE/ICHUSA
ypoKa
KOpEHb.
44 CpenHsisi TUHAS TPEYTONBHUKA. 1 CpeHsisi TMHUS TPEYTOJIbHUKA U e€ CBOWCTBA. YO 29.10 I1. 58, Ne 52, 55.
45-46 | Tpaneuwmst. CpeaHsst TUHHS 2 Tpamenus, eé yactu, Buabl. CpeaHss JIUMHUSA TPATICIUH. ®P, CP [30.10 I1. 59, Ne 60, 61, 63, 65.
Tpaneuu. 9.11
47 VpaBHeHue X° = a 1 | YpaBHenue x° = a. KOPHH JAHHOTO YPABHEHHSL. CP 10.11 Ne 322, 323, 328, 334 (a).
48 Haxoxnenne npruOImKeHHBIX 1 Haxoxnenne npuOImKeHHBIX 3HAYCHUN CP 11.11 Ne 339, 344, 349.
3HAUCHHH KBaJPATHOTO KOPHSL. apupMETHIECKOT0 KBaPaTHOTO KOPHSL.
49 Pemenne 3amad mo reme 1 Teopema ®aneca. CpeaHss TUHMS TPEYTOJIbHHKA, YO, UP. |12.11 I1. 51-61, Ne 64, 66, 68.
«YeThIpexyroIbHUKNY Tparneluy.
50-51 |Teopema o mpOTOPIHOHATEHBIX 2 O600menHas Teopema Daneca. [lponoprroHansHbIe YO 13.11 I1. 60, 61, Ne 74 (2).
otpeskax. [locTpoenne ueTBEpTOTO OTPE3KH. 16.11
IPONOPLUUOHAIFHOTO OTPE3Ka.
52-53 | ®ynkums y =V X 1 eé rpaduk. 2 Wzyuenue nannoit pynkiuy, eé croiicts. [locTpoeHue M/, CP |17.11 Ne 355, 357, 3636, 368, 401.
rpaduka QYHKITHH. 18.11
53 Konmponwvnas paboma Ne 4 no 1 Teopema @aneca. CpegHsisa TUHNS TPEYTOBHUKA. KP 19.11
meme « demuvipexy201bHUKU) CBoiicTBa cpefHeit TMHUN TPEYTOIbHUK. Tpamenus.
CpenHsist TMHUS TpaeLuu.
54-56 |KBagpaTHbIii KOpeHb U3 3 KBanpaTHblil KOpeHb U3 IPOU3BEIECHUS U IPOOH. CP,VP. |20.11 Ne 370, 372, 377, 376, 379,
MIPOU3BECHUS, IPOOH, CTETICHHU. 23.11 402, 405.
24.11
57 Koumponvnan paboma Ne 5 no 1 ApudmeTnyeckuii KBaApaTHI KOPEHb, (PYHKIIH. KP 25.11 CamoorneHka.
meme «Keadpammwie kopnuy KBaJpaTHbII KOPEHb U3 IPOU3BEIEHHS], APOOH U CTEICHH.
58-59 |Kocunyc octporo yria 2 [IpssMmoyronbHBIN TpeyroabHuK. KateTsl, runoTeHy3a YO 26.11 I1. 62, xoHTpONBHBIC
IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA. MIPSIMOYTOJIBHOTO TpeyrojbHuKa. Kocunyc yria. 27.11 Bonpockl 1-2, Ne 1(1,2).
60-62 |BriHECEHHE MHOKUTEISL U3 IO 3 [IpaBuna BeIHECEHUS] MHOXKHUTEINS U3 O] 3HAKa KOPHSL. CP 30.11 Ne 409, 410, 415, 416, 418.
3HaKa KOpHs. BHeceHne MHOXKUTEIIS BHecenne MHOXXUTENS 1I0]1 3HAK KOPHSL. 01.12
IOJT 3HAK KOPHSI. 02.12
63-64 |Teopema IIudaropa. Erunerckuit 2 [IpssMOYTOJIBHBIN TPEYTONBHUK, ero 35eMeHThl. OcHoBHoe | PP, UP. |03.12 I1. 63,64, KOHTPOILHBIC
TPEYTOJIbHHUK. CBOIcTBO nponopunu. TeopeMa NponopIyH, CIEACTBHS. 04.12 Bonpocsl 1-5, Ne 2, 3, 4.
Erunerckuii TpeyrojpHUK.
65-67 |IIpeoOpazoBaHue BhIpaOKEHUH, 3 ToxnecTBeHHbBIE MPEOOPa30BAHKS HPPAIMOHATBHBIX CP 07.12 Ne 422,424, 431, 433, 440,
COJIeprKaIlINX KBaJpaTHbIE KOPHHU. BBIPKEHHH. YP 08.12 09.12441 (a).
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Neni/m | Tema ypoxa K-Bo |JieMeHTHI conep:kaHus Dopmbl Cpoxu Jdomamnee 3axanue
yac KOHTPOJIS | TPOBE/ICHUSA
ypOKa
68 Konmponvuas paooma Ne 6 no 1 [IpeobpazoBanue HPPaMOHATHHBIX BHIPAKEHHI. KP 10.12 CamoorieHka.
meme « Ilpeobpa3zosanue gvipasicenuii,
cooeprrcauiux Keaopammuule KOPHU»
69 [lepnenuKkynap v HaKJIOHHAS. 1 [lepnienauKynsip, HaKJIOHHAs, OCHOBaHNE HAKJIIOHHOM, YO 11.12 [1. 65, KOHTpONIBHBIE BOIIPOCHI
npoeknus HakiIoHHoW. CiencTeue u3 Teopemsl [udaropa. 1-6, Ne 11, 19.
70 Omnpenenenne KBaApaTHOTO 1 KBanpataoe ypaBHeHre. Buibl KBapaTHBIX ypaBHEHUI. CP 14.12 Ne 517, 521, 522 (8, 1), 523 (B,
ypaBHeHuUs. HenosHble KBaJpaTHEIC r).
ypaBHEHHUSI.
71 Pemenne kBapaTHBIX ypaBHEHHHA 1 dopmyra KBagpaTa JByUICHA. CP 15.12 WHAVBUIYaIbHBIC 33 JaHHS.
BBIJICJICHHEM KBaAPATHOTO ABYYICHA. Brinenenue kBagpaTta qByWICHA.
72-74 |PemieHue KBaJIpaTHBIX YPaBHEHHH MO 3 dopmyna KOpHEH KBaIpaTHOTO ypaBHEHUs. PemeHne VP, CP. [16.12 Ne 535, 537, 539, 541, 556.
thopmyre. KBaJ[paTHBIX YpaBHEHUI 10 (opMyIie. 17.12
18.12
75 HepaBeHncTBO TpeyronpHuKa. 1 Paccrostaue mexay Toukamu. Teopema «HepaseHcTBo YO, rect |21.12 I1. 66, KOHTPOJIBHEIE BOIIPOCHI
Pemenwne 3amauq. TpCYroJbHHUKay. @PpP 7,8, Ne24(2),27,42 (3,4).
[IpsiMoyrodbHEIN TpeyroasHUK. KaTeTsl, runoTenysa
HIpSAMOYTOJIEHOTO TpeyroiabHuKa. Kocunyc yria. Teopema
[Mudaropa. Ciencreus u3 Teopemsl. [lepreHnuxyssp,
HAKJIOHHAsl, OCHOBAaHUE HAKIIOHHOMW, IIPOEKIUSI HAKJIOHHOM.
HepaBeHCTBO TpeyrojbHUKa.
76-77 |Pemrenue 3a1a4 ¢ TOMOIIBIO 2 Pemenue 3amay. M/ 22.12 Ne 562, 567, 573, 574, 576 (a),
KBaJIPATHBIX YPaBHEHUH. 23.12 578 (0).
78-79 |Teopema Buera. 2 JlokazaTenscTBO TeopeMbl Bueta n oOpaTHOi eil. VP, CP. (24.12. Ne 581, 583 (a, 0), 588, 598.
25.12
80 Koumponvnas paboma Ne 7 no 1 KBanpaTHble ypaBHEHHS. KP 11.01
meme «Keaopammuuwie ypaguenusy
81-83 |CooTHOLIEHHE MEXLy CTOPOHAMU H 3 CHHyC U TaHT€HC OCTPOro yria MpsMOYTOJIBHOTO @O, ITP, [12.01 I1. 67, KOHTPOJIBHBIE BOIIPOCHI
YIJIaMHU B IPSIMOYT'OJIBHOM TpeyroyibHUKa. [IpaBuiia HaXOXAEHUS KaTeTa TeCT 13.01. 9,10, Ne 44,45, 46,47.
TPEYTOJIbHHUKE. HPSIMOYTOJIBHOTO TPEYTOJIbHUKA. 14.01
84-85 | OcHOBHBIE TPUTOHOMETPUUYECKHE 2 CuHyc, KOCUHYC ¥ TAaHT'€HC OCTPOro yIia YO, Tecr, | 15.01 I1. 68, KOHTPOJIBHBII BOIIPOC
TOXJIECTBA. MPSIMOYT'OJIBHOTO TPEYrojibHUKA. Tpuronomerpuueckue | IIP 18.01 11, Ne 62 (2,4), 63 (2), 65 (2),

TOXKICCTBA.

162(6,8), 64 (2), 65 (4).
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Neni/m | Tema ypoxa K-Bo |JieMeHTHI conep:kaHus Dopmbl Cpoxu Jdomamnee 3axanue
yac KOHTPOJIS | TPOBE/ICHUSA
ypoka
86-87 |Pemenue qpoOHO-paIIMOHATBHBIX 2 Pemenue qpoOHO paIioHAIBHBIX YPaBHCHHIA. CP 19.01 Ne 602, 604, 605, 606, 609,
YpaBHEHHUH. 20.01 615.
88 3HaueHUE TPUTOHOMETPUIECKOM 1 Cunyc, kocunyc u Tanrenc yrios B 0, 30, 45, 60, 90. YO, 1P, |21.01 I1. 69, KOHTPOJIbHBIE BOIIPOCHI
(yHKIWY 711 HEKOTOPBIX YIJIOB. Teopema 0 COOTHOILIEHNH CHHYCA M KOCHHYCa OCTPOT0 1P 12, 13, Ne 66, 69, 70, 71
yria.
89 Konmponvuas paooma Ne 8 no 1 Tpuronomerpuueckue GyHKIUH, OCHOBHBIE KP 22.01
meme «Tpuconomempuueckue TPUTOHOMETpUYECKHEe ToxkaecTBa. Teopema [Tudaropa u
dynxyuuy. OCHOBHBI€ CIIC/ICTBUSI U3 HeE.
90-91 |Pemenue qpoOHO-pAITMOHATBHBIX 2 Pemenwne qpoOHO parioHATEHBIX YPaBHEHHIA. CP 25.01 Ne 602, 604, 605, 606, 609,
ypaBHEHUH. 26.01 615.
92 Perenue 3ama4 ¢ MOMOIIBIO 1 CocTraBlieHue YpaBHEHUS 10 YCIIOBHIO 3a1a4u. Perenue CP 27.01 Ne 618, 620, 621, 628, 633,
palMOHATBHBIX YPaBHEHHH. 3agaun. [IpoBepka cCOOTBETCTBUS HAWACHHOTO PEIICHUSI 636.
YCIIOBHSIM 3aJ1auH.
93 Omnpenenenne KOOpIUHAT HA 1 Ocps abcruce, opauaat. CucTeMa KOOpAWHAT. YO 28.01 I1. 71-72, xoHTpONBHBIE
mwiockoctu. KoopauHaTel cepearHbl Koopaunate! Toukwy. Bompockl 1-4, Ne 6,7, 12,13.
OTpe3Ka.
94 PaccrostHre Mex Iy TOuKaMu. 1 Koopaunate! Toukn. Abcuycca v OpJiiHaTa TOUKH. YO, UP. [29.01 I1. 73, k. B 1-5, Ne 16, 22.
PaccrosiHre Mex Ay TOUKamMH, TOYKa, pABHOYIAJIEHHAS OT
JTAHHBIX.
95-97 |Pemrenue 3a1a4 ¢ MOMOIIBIO 3 CocraBneHue ypaBHEHUS 10 YCIOBUIO 3a1a4yl. PemieHue CP 01.02 Ne 618, 620, 621, 628, 633,
paIOHANBHBIX YPaBHEHHA. 3anmaun. [IpoBepka coOTBETCTBUS HAWJEHHOTO PEIICHUS 02.02 636.
YCIIOBHSIM 3aJ1a4H. 03.02
98-99 |I'paduueckuii ciocob perieHus 2 I'padmyeckuii crocod peieHus: ypaBHEHUH. YP, IKP |04.02 WHauBuayanbHbIe 33JaHUSL.
ypaBHEHUH. 05.02
100 Konmponvnaa paboma Ne 9 no 1  |Pemenue 3a1a4 u ypaBHEHHI. KP 08.02
meme «/[pobno-payuonanvusie
ypasHenuay.
101-102 | YpaBHEHHE OKPYKHOCTH. 2 VYpaBuenue ¢purypsl. OkpyxkHOCTb. LleHTp, panuyc YO, P ]09.02. I1. 74, KOHTPOJIbHBIE BOIIPOCHI
OKPY>KHOCTH. 10.02 6,7, Ne 25, 29.
103-104 | YpaBHeHUE MPSIMOIA. 2 | VYpaBHeHue QUTypbl. YpaBHEHHUE MPSIMON. YO, P |11.02. I1. 75,76, k. B. 8, 9, No 40 (3),
12.02 36 (3), 39 (4).
105-107 |Ywucnossle HepaBeHCTBa. CBOMCTBA 3 OrnpeeneHre YUCIOBbIX HEPABEHCTB. Penienne CP, MJ1 |15.02 Ne 716,717 (B, 1), 718 (0, T),

16



Neni/m | Tema ypoxa K-Bo |JieMeHTHI conep:kaHus Dopmbl Cpoxu Jdomamnee 3axanue
yac KOHTPOJIS | TPOBE/ICHUSA
ypoka
YHCIIOBBIX HEPABEHCTB. MIPUMEPOB Ha I0KAa3aTeIbCTBO HEPABECHCTB. CBOICTBA 16.02 719, 720, 739
YHCIIOBBIX HEPABCHCTB. 17.02
108-109 | YpaBHeHHE IPSIMOI. 2 VYpaBHeHue GUTyphl. Y paBHEHHE TPSIMOU. YO, 1P |18.02. I1. 75,76, k. B. 8, 9, Ne 40 (3),
19.02 36 (3), 39 (4).
110-113 |CnokeHre M YMHOXKEHHE YHCIOBBIX 4 Teopembl O TOYWICHHOM CJIOXCHHH U YMHOKESHUHU YP,CP |22.02 Ne 768, 765 (0), 766 (0), 769,
HEPaBEHCTB. YHCIIOBBIX HEPABEHCTB. 24.02 773,779, 780.
25.02.
26.02
114 | Konmponsvnas paooma Ne 10 no 1  |Yucnossle HepaBEHCTBA. KP 01.03 CamoorieHKa.
meme «Qucnogvie Hepasencmeay.
115 | OmnpeneneHue cUHyca, KOCUHYCA, 1 OnpeneneHne CUHYCa, KOCHHYCA, TaHTeHca I iroboro | T1P 02.03 II. 81, k. B.14, 15, Ne 52, 56
TaHTeHca JiIs JitoOoro yria ot 0 10 yriaa ot 0 mo 180. (4), 57 (3), 40 (2).
180.
116-117 |YucnoBble MPOMEKYTKH. 2 UrncnoBble MPOMEKYTKH. CP 03.03. Ne 814, 816, 822, 825, 827,
04.03 829 (0).
118-119 |OmnpenencHue cuHyca, KOCUHYCA, 2 OnpeneneHne CUHYCa, KOCHHYCa, TaHreHca Juist irodboro | T1P 05.03 II. 81, k. B.14, 15, Ne 52, 56
TaHTeHca 1S Jro6oro yriia ot 0 10 yria ot 0 g0 180. 09.03 (4), 57 (3), 40 (2).
180.
120  |IIposepounas pa6oma no meme 1 [P 10.03
«Il'eomempus na Koopounammuoi
nAOCKOCIUY
121-122 |YucnoBbie MPOMEKYTKH. 2 UucnoBbie TPOMEKYTKH. CP 11.03. Ne 814, 816, 822, 825, 827,
12.03 829 (0).
123  |IIpeobpazoBanue ¢uryp. CBoiicTBa 1 [IpeoOpazoBanue puryp. Apmwxenne. CBoicTBa YO 15.03. II. 82, 83, k. B. 1-4, Ne 1,2.
JIBIDKCHUSL. JIBHKEHHUSL.
124 | CumMmeTpusi OTHOCUTEIBHO TOYKH. 1  |TIpeoOpa3zoBaHHE CHUMMETPUN OTHOCHTEIBHO TOUYKH. OCP 16.03. IT. 84, k.B.5-8, Ne 6, 9.
IleHTp cuMMETpUH.
125 | CumMeTpusi OTHOCHTEIBHO MPSIMOH. 1 [IpeoOpazoBaHre cUMMETpUH OTHOCUTENBHO TpsiMoit. Ock | OCP 17.03 II. 85, k. B.9-14, Ne 13,14.
CHMMETPUH.
126-127 |Pemenue HEpaBEHCTB C OJHOM 2 | Pemienue HepaBeHCTB ¢ OJTHOM MEpPEeMEHHOIA. up, Cp, |18.03 Ne 837, 840 (a-r), 841 (a-T),
MIEPEMEHHOM. YP 19.03 842 (6), 843 (6), 847 (a), 871
128  |IloBopor. 1 [ToBopot mnockoctu. IloBopoT ¢uryp. Yron noBopora. OCP 29.03 I1. 86, k.B. 15, Ne 25, 26.
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129  |IlapannenbHbIid IEPEHOC U €T0 1  |IlapamienbHbIi IEPEHOC, ETO CBOWCTBA. 1P 30.03 I1. 87,88, 89, Ne 28, ung. 3ax.
cBoticTBa. [loHsTHE O paBEeHCTBE Onpenenenne paBHBIX QUTYP. I1. 90, Ne 31, 34.
uryp.

130 | Koumponvnas pavoma Ne 11 no 1 KP 31.03 CamoorieHka.
meme «/leudicenuen.

131 | AGcomroTHasi BETUYMHA U 1 Onpenenenne BexkTopa. OQMHAKOBO HAMPABICHHBIE U CP 01.04 IT. 91, Ne 1.
HaIpaBJICHUE BEKTOPA. MIPOTUBOIIOJIOKHO HAIPABJICHHBIC BEKTOPHI.

132 | PaBeHCTBO BEKTOPOB. 1  |PaBEHCTBO BEKTOPOB. CP 02.04 I1. 92, Ne 3.

133 | PemieHue HepaBEHCTB C OAHOM 1 Pemenne HepaBeHCTB ¢ OHON MTEPEMEHHOM. P, CP, |05.04 Ne 837, 840 (a-1), 841 (a-T),
TIEPEeMEHHOM. VP 842 (0), 843 (0),

134 | PemicHue HEPABEHCTB C OJAHOMN 1 Pemenue HepaBeHCTB C OJHON MEPEMEHHOM. np, CP, |06.04 Ne 847 (a), 871 (0), 872.
IIEPEMEHHOM. YP

135 |PemieHue cucteM HEpaBEHCTB C 1 Pemenne cuctem HEpaBeHCTB C OAHON IEPEMEHHOM. YP,CP |07.04 Ne 879, 881, 885, 888.
OJTHOW MTepeMeHHOM. 893,899

136 |KoopauHaTbl BEeKTOpA. 1  |KoopauHaThl BEKTOpA. YO,P3 |08.04 I1. 93, No 4, 6

137 | CnoxeHHe BEKTOPOB U €T0 1 Cymma BekTOpoB. CBOHCTBA CII0KEHHS BEKTOPOB. oP 09.04 I1. 94, 95, Ne 9-10, 12.
CBOICTRO. [paBuna ciiokeHus BEKTOPOB, UX PA3HOCTb.

138 | PemieHue cucTeM HEPaBEHCTB C 1 Pemrenue cucteM HEPaBEHCTB ¢ OJHOU MTEPEMEHHOM. VP,CP |12.04 No 879, 881, 885, 888.
OJTHOW TIepeMEeHHOH. 893,899

139-141 |PemieHnune cucteM HEPaBEHCTB C 3 PemieHue cucteM HEPaBEHCTB € OAHOU MEPEMEHHOM. YP,CP |13.04 Ne 879, 881, 885, 888.
OJTHO TTepEeMEHHOM. 14.04 893,899
15.04

142 Konumponvnasn paboma Ne 12 no 1 Perenue HepaBeHCTB M CUCTEM HEPABEHCTB C OTHOU KP 16.04 CaMoOlIeHKa.
meme «Cucmemol HEPABGEHCME C TIEPEMEHHOH.
00HOIl nepemMenHoi).

143 YMHOXEHUE BEKTOPA HA YHCIIO. 1 [IpousBenenue BekTopa Ha yucio. CBoicTBa YO, UP [19.04 I1. 96, 97, Ne 19, 20 (3), 21.

npousBeieHus. KosuimHeapHbie BEKTOPBI.

144 | OmnpenesieHHe CTEIEHHU C LEIBIM 1 [TonsiTHe CTENEHH C 1EIBIM OTPHUILIATEIBHBIM VP, CP |20.04 Ne 968, 969, 973.
MOKAa3aTeIICM. ITOKa3aTeIIeM.

145 CBoiicTBa CTENEHH C IEIBIM 1 CBOMCTBO CTEIIEHH C IIEJIBIM ITOKa3aTeIeM. CP,YP |(21.04 Ne 990, 992, 994, 1002, 1005.

IIOKa3aTcCJICM.
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145-147 | CxanspHOE MPOU3BEICHIE BEKTOPOB. 2 CkansipHOE TIpon3BeZicHHe BEeKTOpoB. CKasIpHBIT YO,CP |22.04 I1. 98, 99, Ne 32, 34, 37, 43.
YroJ1 MeX1y BEKTOpamMu kBaJipat. OpThl. YTOJ MEX]Yy BEKTOPAMHU. 23.04
148 | Konmponvnas pavoma Ne 15 no 1  |Bexktopsl JlelicTBUS Hall BEKTOPaMH. KP 26.04 CamoorieHKa.
meme «Bexkmopuou.
149 CBOICTBA CTEIEHH C LIEJIBIM 1 CBOICTBO CTENEHH C LEIBIM ITI0KA3aTEIEM. CP,YP |(27.04 Ne 990, 992, 994, 1002, 1005.
HIOKa3aTeNIeM.
150-152 | CramnmapTHBIA BH]T 9HCTA. 3 CranmapTHbelil B yncna. JleiicTBug Haa YucIaMu CP 28.04 Ne 1010, 1016, 1019, 1023.
3alMCaHHBIMU B CTAHJAPTHOM BUJIE. 29.04
30.04
153 | Koumponwvuas paboma N 13 no 1 KP  |04.05 CaMooLeHKa.
meme «Cmenens c yeavim
nokaszamesnem,.
154 | Pabora Haj omnOKaMu 1 amamuz | 05.05 CaMOIIOArOTOBKA
155 | COop u rpynnupoBka 1 Tabnuna yacror. Tabaua OTHOCUTENIBHBIX YacTOT. CP 06.05 Ne 1031, 1033, 1035, 1036,
CTaTHCTUYECKHX JIaHHBIX. WnTepBanbHbIi psiji. BeIOOpodHOe UccieioBaHue. 1040, 1041.
156-157 | HarnsiHeie npeacTaBieHus 2 Crosibuaras nuarpamma. Kpyrosas nuarpamma. [Tomuron. Cp 07.05 No 1043, 1045, 1049, 958 (a).
CTaTHCTUYECKOH MH(POPMAIINH. I'ucrorpamma. 11.05
158 |Pewenue 3ana4 o teme «JIEMEHTHI 1 Cronbuaras nuarpamma. Kpyrosas nuarpamma. [loauron. YyP 12.05 Ne 1053, 1054, 1057 (6).
CTaTUCTUKH U TEOPUU BEPOSATHOCTEN I'uctorpamma.
159  |IIpakTuueckas paboTa « DIEMEHTHI 1 Cronbuaras nuarpamma. Kpyrosas nquarpamma. [lonuron. | [Ipakrtuk |13.05
CTaTHCTHKH M TEOPUH BEPOSTHOCTEH I'ncrorpamma.
MNOBTOPEHHME (11 u).
160-161 |PanmoHnanbHbIe qpodH 2 Panmonansabie 1podu. Cymma, pa3HOCTb. DO 14.05 TecTrl.
[IpownsBenenue, yacTHOE IPOOEi. 17.05
162-163 |KBaapatHbie ypaBHEHHS 2 KBagpaTtHoe ypaBHeHHE 1 ero KopHu. [IpoOHbIe yP 18.05 TecTsl.
paloHaIbHbIE YPaBHEHHUS. 19.05
164-165 |HepaseHcrsa. 1 YucnoBsle HepaBeHCTBA. HepaBeHcTBa ¢ 01HOM KP 20.05. Tectbl.
HToroBasi KOHTpoJIbHasl padoTa MIEPEMEHHOM 1 UX CUCTEMA. 21.05
Ne 16
166-168 |IloBTOpeHHE TE€OMETPUIECKOTO 3 [ToBTOpenue n 06001IeHNE 3HAHUIA U YMEHUH. 24.05
MaTepuana [IpuMeHeHne N3y4eHHOTO TEOPETUIECKOTO MPH 25.05
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BBINOJIHEHUY PA3TIMYHBIX YIIPAXKHEHUH
169-170 |Hepasencrra 2 YucnoBsle HepaBeHCTBAa. HepaBeHcTBa ¢ 0HOM

MepPEeMEHHOMN U UX CUCTEMA.
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