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[HosicHuTeIbHAS 3alIUCKA
Pabouas mporpamma mo MaTemaTuke A § Kiacca COCTaBJICHAa Ha OCHOBE CTaHJapTa CpeiHero obmero obpasoBaHus ((eaepanbHOr0 KOMIIOHEHTA
rocyJAapCTBEHHOTO CTaHJapTa OCHOBHOro obmiero obpaszoBanus (Ilpukaz MO P® ot 05.03.2004 Ne1089), Ha ocHOBE MpUMEpPHOH MPOrpaMMbl OCHOBHOTO
ob1iero oopazoBaHusi, aBTOPCKoi nporpamMmMel MaxkaperueBa FO.H. u np., aBTopckoit mporpammsr A.B.IToropenoga.
PaGouast mporpaMMa KOHKPETU3HPYET COAEepKaHUE MPEIMETHBIX TeM 00pa30BaTEIbHOTO CTaHAApTa U JAaeT paclpeleieHre y4eOHBIX 4acoB IO pasjienaM
Kypca.
PaGouas mporpamma BBINIOJIHSAET ABE OCHOBHBIC (DYHKIINH:
HNudopmanronHo-MeToudeckas (yHKIHS MO3BOJSET BCEM YYAaCTHHKAM 0Opa3oBAaTENIBHOTO IMPOLECCa MOMYYHTh MPECTABICHUE O LENAX, COJICPKaHHH,
o0muiei crpareruu 00y4eHus!, BOCIIUTAHUS M PA3BUTHS YYAIIUXCS CPECTBAMU JAHHOTO y4eOHOro peameTa.
OpraHu3alMOHHO-TUIAHUPYIOMIas (YHKIHSA MPEeAyCMaTPUBAET BBIACICHHUE 3TAlOB OOY4YEHHS, CTPYKTYpHUpPOBaHHS y4yeOHOrOo MarepHaia, ONpe/eieHue ero
KOJMYECTBEHHBIX U KaUECTBEHHBIX XapaKTEPUCTUK Ha Ka)/JIOM U3 3TAloB, B TOM YHUCIE ISl COJAEPKATEILHOTO HAMOJIHEHUS MPOMEKYTOYHON aTTeCTalllu
yyalmxcs.

CrTpykTypa padoueii mporpamMmsl.
Pabouass mporpamMma BKIIIOYAeT TPU pa3lena: MOSCHUTEIBHYIO 3allMCKy,; OCHOBHOE COJIEpYKaHHWE C IPUMEPHBIM pPACHpeesieHHeM YYeOHBIX YacoB I10
pasznenaM Kypca; TpeOOBaHUS K YPOBHIO TIOJTOTOBKY yUaIIHXCA.
OO0mas xapakTepucTuka yueoHoro npeamera «MaremaTuka.
B manHOM Kkypce mpencTaBieHbl coAepKaTeNbHble JUHUU «ApupMeTHKa», «Anredpay, «['eomeTpus», « I1eMEHTHI TOTUKH, KOMOUHATOPUKH, CTATUCTUKU U
TEOpUHU BeposATHOCTE». Mcnonb3yroTes yueOHo-meToanueckue komiuiekcesl FO.H.MaxkapsrueBa, A.B.Iloropenosa.

Apugmemura nprzBaHa criocoOCTBOBaTh NPUOOPETEHUIO IPAKTUYECKMX HABBIKOB, HEOOXOJUMBIX /ISl TOBCEHEBHOM *U3HU. OHa CIy)UT 6a30i U1 BCEro
JaJIbHENIIEro U3y4eHHs] MaTEMaTUKH, CIOCOOCTBYET JIOTUYECKOMY PAa3BUTHIO U (POPMUPOBAHUIO YMEHUS MOJIb30BAaTHCS alTOPUTMAMH.

Anzedpa naneneHa Ha (GOpMUPOBAHHE MATEMaTHYECKOrO armapara A pelIeHus 3ajJad U3 MaTeMaTHUKH, CMEKHBIX MPEIMETOB, OKPYKaloIIeld peaabHOCTH.
S3bIK anreOpbl MOAYEPKUBAET 3HAYEHUE MATEMAaTUKH KakK SI3bIKa I MOCTPOSHUSI MaTEMaTUUECKUX MOJIeJIeH, TPOLECCOB U SABJIEHUH peanbHoro mupa. OgHoun
13 OCHOBHBIX 33]1a4 U3y4EeHHsI ajareOpsl SBISAETCS Pa3BUTHE AITOPUTMUYECKOTO MBIIIIEHHSI, HEOOX0IMMOT0, B YaCTHOCTH, JJISi OCBOCHHUS Kypca MH()OpMaTHKY;
OBJIaJICHHE HaBbIKaMU JEAYKTUBHBIX paccyxaeHuil. [IpeobpazoBanne cuMBoIMUecKuX (OpM BHOCUT CBOM crielM(pUuecKuil BKiIaa B pa3BUTHE BOOOpaKEeHMUS,
CIOCOOHOCTEM K MaTeMaTH4eCKOMY TBOpYeCTBY. [[pyroil BakHOW 3amadeil M3ydeHus: aiaredpsl sBISETCS MOITY4YE€HHE IIKOJIbHUKAMU KOHKPETHBIX 3HAHUU O
GYHKIUAX Kak Ba)KHEHIIeW MaTeMaTH4eCKOW MOJENIH JJisi ONMCAHMUS M HCCIEIOBAHHS Pa3HOOOpa3HBIX IPOLECCOB (PaBHOMEPHBIX, PaBHOYCKOPEHHBIX,
HKCHOHEHIMAJIBHBIX, NEPUOJUYECKUX U Jp.), Wi (HOPMUPOBAHMUA y OOYHAIOLIMXCS NPEJCTABICHUH O POJIM MaTEeMAaTHKU B Pa3BUTHM LUBWINM3ALUU U
KYJIbTYpBI.

I'eomempusa— oavH U3 BaXXKHEHIINX KOMIIOHEHTOB MaTeMaTHUeCKOro 00pa3oBaHMsl, HEOOXOAUMBIN 17151 NpHOOpEeTeHNs] KOHKPETHBIX 3HAaHUH O MPOCTPaHCTBE
U MPAaKTUYECKU 3HAUMMBIX YMEHHH, (GOPMUPOBAHUS S3bIKA OMHCAHUSA OOBEKTOB OKPYXKAIOUIET0 MUpA, VIS Pa3BUTHUSL MPOCTPAHCTBEHHOIO BOOOPAKEHUS U
MHTYUIMHM, MaTEeMaTUYEeCKON KYIbTYpBI, JUIS 3CTETHUECKOTO BOCHHUTAHUS oOyuarommxcs. M3yyeHue reoMeTpuu BHOCHT BKJIAJ] B Pa3BUTHE JIOTUYECKOTO
MBIIIEHUS], B OpMHpPOBaHUE MMOHATHUS 0KA3aTEIbCTBA.

Inemenmol 102UKU, KOMOUHAMOPUKU, CIMAMUCHMUKY U MEOPUU 6EPOAMHOCHMEll CTAaHOBATCA 00s3aTENIbHBIM KOMIIOHEHTOM ILKOJIBHOIO 00pa3oBaHus,
YCUJIMBAIOIIMM €r0 MPUKIIAAHOE U MPAKTUYECKOE 3HAaUeHHEe. DTOT MaTepuai HeoOX0auM, Ipexae Bcero, A popmupoBaHus QyHKIMOHAIBHON IpaMOTHOCTH
— YMEHUH BOCIPUHHUMATH U aHAJTM3UPOBATh UHPOPMALIUIO, TPEJICTABICHHYIO B Pa3IMYHbIX (popMax, MOHUMATh BEPOSTHOCTHBIN XapaKkTep MHOTUX PealbHbIX



3aBUCHMOCTEH, PON3BOIUTH MPOCTEHIIINE BEPOSTHOCTHBIC pacdEThl. M3ydeHne OCHOB KOMOWHATOPHKY MO3BOJIUT y4YaleMyCsl OCYLIECTBIATh pacCMOTPEHUE
cllyyaeB, repedop U MoJCUET YUCIia BApUAHTOB, B TOM YHUCIIE B IPOCTEHITNX MPUKIIAJIHBIX 33/1a4ax.
[Tpu u3y4eHnn CTaTUCTUKU M TEOPHUU BEPOSTHOCTEI 000raIaroTcs IpeICTaBICHNs O COBPEMEHHOM KapTHHE MUPA M METOJIaX €ro UCCIeN0BaHus, GOPMUPYETCS
MOHWMAaHHE POJIM CTATUCTHKH KaK NCTOYHHMKA COIIMATIBHO 3HAUMMON MH(POPMAIIUH U 3aKJIaIBIBAIOTCSI OCHOBBI BEPOSTHOCTHOTO MBIIIIJICHHS.
Takum 06pa3om, B X0/1€ OCBOCHHUS COACPKAHUS Kypca yJaIIuecs MOIy4atoT BO3MOKHOCTb:
® DPa3BUTbH NPEJCTABICHUE O YHUCIIE U POJIM BHIYMCICHUN B YEIOBEUYECKOM MPAKTHKE;
c(OopMHPOBATH MPAKTUIECKNE HABBIKM BBITOJHEHUS YCTHBIX, MUCHbMEHHBIX, HHCTPYMEHTAIBHBIX BBIYHCICHUH,
Pa3BUTH BBIYHUCIUTEIBHYIO KYIBTYPY;
OBJIA/IETh CUMBOJINYECKUM SI3bIKOM QJIreOpBI,
BbIpaboTaTh (hOpMaIbHO-ONIEPATUBHBIEC ATeOpanyecKie YMEHUS M HAyYUThCS IPUMEHSITh UX K PEIICHUIO MAaTEMaTUYECKUX H HEMaTeMaTHYECKUX 3a/1ay;
M3YYUTH CBOMCTBA U rpadUKH FIEMEHTAPHBIX (DYHKIIHIA,
HAY4UTHCS UCIIOIB30BaTh (DYHKIMOHANBHO-TpagUIecKue MPeCTABICHHS U1l OIMCAHKS U aHAIIN3a PEaTbHBIX 3aBUCUMOCTEH;
Pa3BUTh MPOCTPAHCTBEHHBIE INPEJICTABICHUS M HM300pa3sHTENbHBIE YMEHHS, OCBOMTh OCHOBHBIC (DaKThl U METOIbl IUIAHUMETPUH, TMO3HAKOMHUTHCS C
NPOCTEHITMMU MPOCTPAHCTBEHHBIMU TEJIAMH U HX CBOWCTBAMU;
® TOJYYHTH MPEJCTABICHHUS O CTATHCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MHPE M O Pa3IMYHBIX CIIOCO0aX UX M3YydeHHsI, 00 0COOEHHOCTSX BHIBOJOB U
MIPOTHO30B, HOCSAIINX BEPOSITHOCTHBINA XapaKTep;
®  pa3BUTH JOTUYECKOE MBIIIJICHUE U PEYb — YMEHHS JIOTHYECKH OOOCHOBBIBATH CY)KICHUS, IPOBOJIUTH HECIIOKHBIE CUCTEMATH3AI|H1, TIPHBOANUTH TPUMEPHI
U KOHTPIIPHUMEPHI, MCIIOJIb30BaTh PA3IMUHBIC S3BIKHM MAaTEMaTUKU (CIIOBECHBIH, CHMBOJIMYECKHN, rpadMuecKuil) /Ui WIUTIOCTPALMY, MHTEPIpPETallUH,
apryMEHTAallMu U JJOKAa3aTeIbCTBA;
e chopmupoBaTh mpeacTaBieHHs 00 H3ydaeMBIX MOHSATHAX M METOJAaX KaK BAXKHEHIIMX CPEICTBAX MaTeMaTHYECKOTO MOJACIHPOBAHMS PeabHBIX
MPOILIECCOB U SBJICHUH.
H3yuenue mamemamuku Ha CMynenHu 0CHOBHO20 00U|e20 00PA306aAHUA HANPABTIEHO HA OOCIMUICEHUE CNIEOYIOWUX YeTlell:

L4 OBJIAJICHHE CHCTEMOIl MaTeMaTHYECKHX 3HAaHUM H YMCHHﬁ, HeO6XO,I[I/IMI>IX AJi1 NMIPpUMCHCHUSA B HpaKTquCKOﬁ ACATCIIBHOCTU, H3YUCHUA CMCIKHBIX
JAUCHUILIINH, ITPOAOJIZKCHUA 06p330BaHI/I$I;
L4 HHTECJJIEKTYaJIbHOC Pa3sBUTHE, (I)OpMI/IpOBaHI/Ie Ka4yCCTB JTUYHOCTH, HeO6XO,I[I/IMBIX YCJIOBCKY 1A MIOJIHOIIEHHOM JKU3HU B COBpPECMCHHOM 06H_ICCTBCZ SICHOCTb

U TOYHOCTh MBICIH, KPUTUYHOCTh MBIIUIEHHSI, HHTYULUS, JJOTHUYECKOE MBIIIJICHHUE, SIEMEHTHI alTOPUTMHUYECKON KYJIbTYpbl, IPOCTPAHCTBEHHBIX NPEICTABICHHH,
CIOCOOHOCTB K NMPEOJ0JIECHUIO TPYIHOCTEMH;

L4 q)opanOBa}me HpeIlCTaBJIeHI/Iﬁ 00 HAeAX U METOAAaX MATCMATUKH KAaK YHUBCPCAJIIBbHOT'O sA3bIKa HAYKHU U TCXHHUKH, CPCACTBA MOIACIUPOBAHUA SIBJICHUM U
IMponeCCoOB;
L BOCIIUTAHUEC KYJIbBTYPhI JIUYHOCTH, OTHOIICHUA K MATCMATHKEC KaK K 4YaCTH O6H.[€‘—I€J'IOB€‘—I€CKOI>1 KYJBbTYPbI, TIOHUMAHUC 3HAYMMOCTU MATEMAaTUKHW IJIsd

Hay4YHO-TEXHHUYECKOI0 Iporpecca.
MecTto npeamera B 0a3MCHOM y4eOHOM IVIaHe
ba3ucHbIM yueOHbBIM TUTaHOM /7151 0011e00pa3oBarenbHbIX yupexaeHuil PO orseneno B 7 kiacce 170 yacoB (U3 pacuera 5 yueOHBIX 4acoB B HE/EINI0), B 8 Kiacce —
170 gacoB (5 yacoB B Hefen0), B 9 kinacce — npuMepHo 170 yacoB i1 00s13aTETLHOTO U3YUSHHU MaTeMaTUKU. B 1mkonbHOM yueOHOM miiaHe: B 7, 8 n 9 kiaccax — 5
yueOHBIX 4acoB B Hezento, 170 yacoB B roa.Pabouas nporpamma paccunrtana Ha 170 yueOHBIX yacoB, u3 HUX Ha anredpy 102 yaca B ros, Ha reomeTpuio 68 4acoB B
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roq. OnHako B pe3ylbTaTe MepeHoca Mpa3IHUYHBIX JHEH Ha AHM pabodeil Helenu MPOU30ILIO COKpalleHue mporpaMMbl Ha 4 yaca. CokpalleHue KaleHJapHO —
TEMaTUYECKOT0 TUTAHUPOBAHUS OCYIIECTBUIIOCH 3a CUET YacOB MTOBTOPESHHMSI U COCTaBWIIO 168 gacos..

OO0meyvyeOHbIe yMEHUS, HABBIKU H CIIOCOOBI 1€AITEJIbHOCTH.

B xone mpenojgaBaHusi MaTeMaTUKU B OCHOBHOM IIKoJie, paOOThl HaJ (POPMHUPOBAHUEM Yy YYAIUXCS MEPEUYHCIECHHBIX B MPOrpaMMe 3HAHUM U YMEHUM, cleayeT
oOpamiath BHUMaHKUE Ha TO, YTOOBI OHM OBJIAJECBATN YMEHUSAMH 001IeydeOHOr0 XapaKTepa, pa3Ho0Opa3HBIMHU CIIOCOOAMU 1€ TEIBHOCTH, TIPUOOPETANIN OIIBIT:

IUTAHUPOBAHMSI U OCYILIECTBIICHUS AJITOPUTMUYECKOHN AEATEIbHOCTH, BBIIIOJIHEHUS 3aJaHHBIX U KOHCTPYHUPOBAHUS HOBBIX AJITOPUTMOB;

peleHus pa3sHooOpa3HbIX KJIACcCOB 3a/1a4 U3 PA3JIMYHbIX PA3JIeNIOB Kypca, B TOM YUCIIE 33/1a4, TPEOYIOLMX OUCKA IYTH U CIIOCOOOB peIleHus;
UCCIIEI0BATEIbCKON AEATENbHOCTH, PA3BUTHUS UJEH, IPOBEIEHUS SKCIIEPUMEHTOB, 0000IEHH, TOCTAHOBKH U ()OPMYJIMPOBAHUS HOBBIX 3a/1a4;

SCHOTO, TOYHOT'0, 'PAMOTHOI'O U3JI0KEHUsI CBOUX MBICIEH B YCTHOM M NMHUCBMEHHOM peuu, UCIOJIb30BAHUS PA3JIMYHBIX SI3BIKOB MaTEMAaTHKHU (CIOBECHOTO,
CHUMBOJIMYECKOTIO, I'pauyecKkoro), CBOOOJHOrO Iepexoja € OAHOIO sA3blKa Ha JAPYrod Uil WUIIOCTpAlMM, WHTEPHpEeTalldd, apryMeHTaluud |
JI0Ka3aTeNbCTBA;

IPOBE/ICHUS J1I0Ka3aTeIbHbIX PACCyKACHUHN, apryMEeHTAlMH, BbIIBH)KEHUS TUIIOTE3 U UX 0OOCHOBAHMS;

[IOMCKA, CUCTEeMAaTH3al11, aHAIN3a U KiIaccu(UKauu MHPOPMALIUH, UCIIOJIb30BaHUs Pa3HOOOPA3HBIX UH(OPMAIIMOHHBIX HCTOUHUKOB, BKJIIOYAsl YUEOHYIO
U CIIPABOYHYIO JINTEPATYPY, COBPEMEHHBIE HH()OPMAIIHOHHBIE TEXHOJIOTHH.

Opranusanus YBII, BUABI KOHTPOJIS:

YPOK 03HaKOMJIEHHSI C HOBBIM MaTEPUAJIOM. YPOK IPpOBEPKU U KOPPEKLIUN 3HAHUN U YMEHUM. CamocrosrenbHas pabora
VYpok 3aKperieHuss U3y4eHHOTO MaTepraa. Tect

YPOk NpuMeHEHMsI 3HAaHUM U YMEHHUH. WnpuBuyansHas paboTa y TOCKH. KonTtposnbHas padora.
Ypok 0600111€HNS U CUCTEMAaTU3allUN 3HAHUH. NunuBuayanbHast paboTa o KapTOUKaM. MareMaTH4ecKuil TUKTaHT

TPEBOBAHMUS K YPOBHIO ITIOAI'OTOBKU.
®opMHpOBaHUE YHUBEPCAIbHBIX YU4eOHbIX AeiicTBuil (YY /).

PerynsaTuBHbIe:
® CaMOCTOSITEIbHO OOHAPYKUBATh U GOPMYIUPOBATH YUEOHYIO TPOOIIEMY, ONIPENEATh 11€Tb YIEOHOH 1eATeNbHOCTH, BBIOUPATh TEMY IIPOEKTA;
® BBIJBUTaTh BEPCHHU PELICHUS MPOOJIEMbI, 0CO3HaBaTh (M MHTEPIPETHPOBATH B Cilydae HEOOXOIMMOCTH) KOHEUHBIN PEe3yNbTaT, BBIOUPATh CPEICTBA TOCTHKCHHS
L€ U3 NIPEAJIOKEHHBIX, a TAK)KE UCKAaTh MX CAMOCTOSITENBHO;
® COCTaBJIATH (MHAUBUAYAIbHO, B TPYIIE) IJIaH pPELICHUs MPoOaeMbl (BBINOIHEHUS IPOEKTA);
e paboTas Mo MjiaHy, CBEPSTh CBOU JAECUCTBUSA C LENBIO U, TPU HEOOXOUMOCTH, UCTIPABIIATH OLIMOKH CAMOCTOSATENBHO (B TOM YHCIIE U KOPPEKTHUPOBATH IUIAH);
® B IMAJIOTE C YYUTEJIEM COBEPIIEHCTBOBATH CAMOCTOSITENILHO BHIPAOOTAHHBIE KPUTEPUU OLIEHKH.
ITo3naBarenbHbIE:
® aHATU3UPOBATh, CPABHUBATH, KJIACCU(PULIMPOBATH U 0000IIATH (PaKTHI U SBJICHUS;
® OCYILIECTBIISITh CPaBHEHHE M KJIACCH(PHUKAIMIO, CAMOCTOSATEIbHO BBIOMpAs OCHOBAHWS W KPUTEPUM JUISI YKA3aHHBIX JIOTUYECKUX OIEpaluil; CTPOUTH
KJIAaCCU(UKALIMIO MyTEM TUXOTOMHUYECKOTO JIeJIeHHsI (Ha OCHOBE OTPHUIIAHMS);



CTPOMTH JIOTHYECKH OOOCHOBAHHOE PACCYKJICHUE, BKIIOYAIOIICE YCTAHOBICHHE MPUYNHHO-CIICACTBCHHBIX CBSI3CH;

CO37aBaTh MaTeMaTHYECKHE MOJIEIIH;

COCTaBJIATh TE3UCHI, pa3JINYHbIC BUBI TUTAHOB. [IpeoOpa3oBbiBaTh HH(POPMALIMIO W3 OJJHOTO BHJIA B APYroM (TaOJIHUIly B TEKCT, TUarpammy);

BBIYHUTHIBATh BCE YPOBHU TEKCTOBOW MH(OPMALIHH.

YMETh OIPEJICIISITh BO3MOXKHBIC HCTOYHUKH HEOOXOMMBIX CBEJICHUH, IIPOU3BOJIUT TOMCK HH(POPMAIIMH, aHATH3UPOBATH M OIICHUBATh €€ JOCTOBEPHOCTb.
MMOHMMAasI TTO3UIUIO APYTrOoTo YEIOBEKa, Pa3inyaTh B €0 PEUU: MHEHHE (TOUYKY 3PEHHS), T0KA3aTeIbCTBO (ApPTYMEHTHI), (PaKThl, TUTIOTE3bI, AKCHOMBI, TEOPHH.
J1J1s TOr0 CaMOCTOSITEIBHO UCTIONB30BaTh PA3IMYHBIC BUABI UTEHUS (M3ydaroliee, IPOCMOTPOBOE, 03HAKOMUTEIILHOE, TOMCKOBOE), MPUEMBI CITYIIAaHUSI.
caMoOMy CO3/1aBaTh UCTOUYHUKU MH(OPMAIMK Pa3HOTO TUIA U JUIS Pa3HBIX ayIUTOPHIA, COOIr0AaTh HH(OPMAIIMOHHYIO TUTUEHY U TpaBuiia HH)OPMAIMOHHON
0€301aCHOCTH;

YMETh HCIOJIb30BaTh KOMIBIOTEPHBIE U KOMMYHHUKAIIMOHHBIC TEXHOJIOTHH KaK WHCTPYMEHT I JOCTH)KCHHS CBOMX IIeJiel. YMETh BBIOMPATH aJCKBATHBIC
3aJ1a4e MHCTPYMEHTAIBHBIC IPOTPAMMHO-ANIAPATHBIC CPEJICTBA U CEPBUCHI.

KoMmyHunkaTuBHbIe:

CaMOCTOSITEIIbHO OPraHU30BhIBaTh YICOHOE B3aUMOJICHCTBUE B TPYIIE (ONPEAeIsaTh OOIIHE IEIH, JOTOBAPUBATELCS JAPYT C IPYTrOM U T.JI.);

OTCTaMBast CBOIO TOUKY 3PEHUSI, IPHUBOJUTH apTYMEHTHI, MOATBEPKAAs UX (haKTaMH,

B JUCKYCCHUH YMETH BBIIBUHYTH KOHTPApPTyMEHTEIL,

YUUTHCS KPUTHUHO OTHOCUTHCS K CBOEMY MHEHHUIO, C JIOCTOMHCTBOM MPU3HABATH OIIMOOYHOCTh CBOETO MHEHUS (€CIIM OHO TAKOBO) M KOPPEKTHUPOBATH €r0;
MOHUMasI O3ULIMIO JPYTOT0, pa3uyaTh B €r0 peur: MHEHHUE (TOUKY 3pEHHsI ), JOKA3aTENbCTBO (ApryMEHThI), (aKThl; TUTIOTE3bl, aKCHOMBI, TEOPHUU;

YMETh B3TJISIHYTh HA CUTYallUIO C HTHOM MO3UIIMK U IOTOBAPUBATHCS C JIFOJIbMHU UHBIX O3ULIUN.

HpenMeTHBIe Tpeﬁonamm K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB

B pesynbprare uzyueHus kypca ajreopbl 00yJaronuecs J0KHBI:
3HATH/IIOHUMAThH

CYIICCTBO MOHATHA MAaTCMATUUYCCKOI'0 JOKA3aTCJIbCTBA,; IPUMECPBI JO0KAa3aTCIbCTB;
CYHICCTBO MMOHATHA AJITOpUTMA,; IPUMEPBI AJITOPUTMOB;,
KaK HUCIIOJB3YHOTCA MAaTCMAaTHUYCCKUC (1)OpMy.]'II)I, YpaBHCHHA U HEPABCHCTBA, IMPUMEPBI UX MPHUMCEHCHUA OJId PCIICHHUA MATCMATHYCCKUX U MPAKTHYCCKHUX

3a7a4;

KaK MaTeMaTH4eCKH OIpe/lelIeHHbIE (YHKIIMH MOTYT ONUCHIBATh PealIbHbIE 3aBUCMOCTH; IPUBOJUTH IPUMEPHI TAKOT'O OMHCAHNUS;

KaK MOTPeOHOCTH MPAKTHKH NMPUBETU MaTEMaTUYECKYIO0 HAyKy K HEOOXOJUMOCTH PACHIIMPEHHSI TOHATHUS YUCIIA;

BEPOSITHOCTHBIN XapaKTEP MHOTUX 3aKOHOMEPHOCTENW OKPYKAIOIIETO MUPA; IPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

KakuM 00pa3oM reoMeTpHsi BO3HMKIIA U3 MPAKTUYECKUX 337134 3eMIIeMepus; MPUMEPbl T€OMETPUYECKHX OOBEKTOB U YTBEP)KIACHUN O HUX, BAXKHBIX IS

MIPaKTHKU;



= CMBICJI WJIeaTU3allNH, TTO3BOJISIONICH peniaTh 3a/la4i pealbHOM JACHCTBUTEILHOCTH MaTEMaTHYCCKUMH METOJaMH, IPUMEPHI OMUOOK, BOSHUKAIOIINUX TTPH
HJIcaIn3alllH;

APUDPMETHUKA

yMeTh
"  BBINOJHATh YCTHO apu(pMETHYCCKHE JCHCTBHUSA: CIOKECHHE M BBIYMTAHHUE BY3HAYHBIX YHCENl M JIECATHYHBIX IpOOCH C JBYMs 3HaKaMH, YMHOXCHHE
OJHO3HAaYHBbIX YHUCCII, apI/I(bMeTI/I‘-IGCKI/Ie orcpanuu C O6BIKHOBGHHLIMI/I IIpO6SIMI/I C OJHO3HA4YHbIM 3HAMCHATCJICM U YUCIUTCIICM,
"  [epexXoauTh OT OMHOH (OPMBI 3alMMCH YHCEA K JAPYrod, MPEACTaBIsATh ACCATHYHYIO IpOoOb B BHIE OOBIKHOBEHHOW W B MPOCTEHINUX CIydasx
OOBIKHOBEHHYIO B BUJE JECATUYHOM, MPOLEHTH — B BHJE APOOH U JpoOb — B BUE MPOIEHTOB; 3alIMCHIBATh OOJBIIME M Majble YMCIA C MCIOJIb30BaHHEM
LEIIBIX CTETECHEH JIECSITKH;
u BBITIOJIHATH apI/I(bMCTI/I'-ICCKI/IC I[efICTBHﬂ C pallMOHAJIbHBIMH YUCJIaMH, CpPAaBHHBATL pPAallMOHAJIBHBIC U IIeﬁCTBHTCHLHLIC quciia, HaXOAUTh B HECJIIOKHBIX
Clydasix 3HaYCHHUS CTCIEHEH C EIbIMHU MTOKa3aTeIIMU M KOPHEH; HaXOAUTh 3HAYCHUS YMCIOBBIX BBIPAKCHUN;
u OKPYTJIATH LECJIbIC YMCJIa U JCCATHYHBIC [[pO6I/I, HaX0oIUuTh HpI/I6J'II/I)KCHI/I$[ YqUCeJI C HEAOCTATKOM U C I/I36I)ITKOM, BBIITOJHATH OLICHKY YHCJIOBBIX BI)Ipa)KeHI/If/'I;
"  [0JIb30BAThCS OCHOBHBIMHU CTUHUIIAMHU JIJIMHBI, MACChl, BDEMEHH, CKOPOCTH, IJIOIIAAN, 00beMa; BeIpaXKaTh 00Jice KPYITHbIC SAUHUIIBI Yepe3 0oJiee MEIKUE U
Ha000pOT;
"  pemiaTh TEKCTOBBIC 3a/1a4H, BKJIIOYAs 33/1a41, CBSI3aHHBIC C OTHOIICHHEM M C ITPOMOPIHOHATLHOCTBIO BETUYUH, APOOSIMU M TIPOLICHTAMH,

HCIOJIb30BATh MPHOOPEeTEHHbIE 3HAHUS M YMEHHS B IPAKTHYECKOMH JAesITeIbHOCTH M MOBCETHEBHOM KU3HU JIJISA:

. pEIICHHS HECJIOKHBIX MPAKTUYECKUX PACUETHBIX 33]1a4, B TOM YHCJIE€ C UCIOJIB30BAHUEM MPH HEOOXOIMMOCTH CIPABOYHBIX MAaTEPHAJIOB, KaJIbKYJIsATOpA,
KOMITbIOTEPA,

. YCTHOM MPUKHJIKU U OIICHKH Pe3y/IbTaTa BRIYMCICHUI; IPOBEPKH PE3YJIbTaTa BEIUMCIICHUS C UCTIOIB30BAHUEM PA3IMYHBIX TPUEMOB;

- HHTCPIPETALNN PE3YIbTATOB PCHICHUSA 3a/1a4 C YUYCTOM OFpaHH‘IeHHﬁ, CBA3aHHLIX C pC€aJiIbHBIMU CBOMCTBaMU paccMaTpruBaACMBbIX ITPOLCCCOB U ﬂBHeHHﬁ;

AJITEBPA

yMeTh

- COCTaBJIATh OYKBEHHbIE BBIPAXKEHUS U (OPMYIIBI IO YCIOBHUSAM 3a]1a4; OCYIIECTBIATh B BBIPAKEHHUSIX U (POPMYIIaX YMCIOBbIE MOJCTAHOBKU U BBIIOJIHSATH
COOTBETCTBYIOIIME BbIUNCIICHHS], OCYHIECTBIIATD MTOICTAHOBKY OHOTO BBIPAYKEHUS B APYTO€; BbIpaKaTh U3 (HOPMYII OJIHY IEPEMEHHYIO Yepe3 OCTaJIbHBIE;

- BBIIIOJIHATh OCHOBHBIE JCHCTBUSA CO CTEIEHSAMU C HATypaJdbHBIMHU II0KA3aTEIsIMU, C MHOIOWIECHAMH; BBIIOJHATH PaA3JI0KEHHUE MHOTOWICHOB Ha
MHO>KUTEH; BBIITOJIHATH TOXAECTBEHHbIE MPE0Opa30BaHUsl PAllMOHATBHBIX BBIPAXKEHU;

. peliath JIMHEHHbIE ypaBHEHUSl pellaTh JIMHEWHbIE peliaTh TEKCTOBBIE 3a7aud anreOpanyecKuM METOJIOM, MHTEPIPETHPOBATh MOJYUYEHHBIM pe3ysbTarT,
POBOJIUTH OTOOP pelIeHuil, ucxoasa u3 GopMyIUPOBKH 3a]auu;

o n300paxkaTh YUCJIa TOYKAMU Ha KOOPAMHATHOM NMPSAMOI;



. OMpECACIIATh KOOPAUWHATHI TOYKH IIJIOCKOCTH, CTPOUTH TOYKHU C 3aJIaHHBIMH KOOpJHWHATaAMM,

= HAXOJWTh 3HAYCHUS (YHKIINH, 33IaHHON (opMyIoi, Tadnuieid, rpagukoM Mo ee apryMeHTy; HaXOAWTh 3HAYCHHUE apTyMEHTA 10 3HAYEHUIO (DYHKIIUH,
3aJIaHHOM TpapUKOM WM TaOIUIIEH;

= MPUMEHSTH rpapuuecKkre IpeCTaBICHUS IIPH PEIICHUN ypaBHEHUH, CUCTEM, HEPAaBEHCTB;

= OIHCHIBATH CBOWCTBA M3yUeHHBIX QyHKIMIA (Y=KX, T1ie K# 0, y=kx+h, y=x?, y=x°), CTpOHTb UX TpaduKy.

HCII0JIb30BATh l'lpHOﬁpeTeHHbIe SHAHUA U YMEHUS B HpaKTH‘IGCKOﬁ JiesITeJIbHOCTH U NMOBCETHEBHOM KU3HM JJI1:

. BBIMIOJTHEHHST pacuyeToB MO (opMmyliaM, COCTaBICHHUS (OpPMYJ, BBIPAKAIOIIMX 3aBUCUMOCTH MEXAY pealbHbIMU BEIMUYMHAMHU; HAXOXKIECHUS HYXKHOU
(GbopMyJIBI B CIIPABOYHBIX MaTepuaiax;

. MOJICTTUPOBAHUS MPAKTUYECKUX CUTYAIM U UCCIIEIOBAHUH ITOCTPOCHHBIX MOJIETIEH ¢ MCIIOJIb30BAHKEM ammapara anreOphl;

. OTMCAHUS 3aBUCHMOCTEH MEXKy (PM3MUCCKUMH BETUIMHAMU COOTBETCTBYIOIIUMHU (DOPMYITaMH IPU MCCIICTOBAHUN HECIIOKHBIX MPAKTUICCKUX CUTYAIUH;
. MHTEPIIPETAlUU IPpaUKOB peabHbIX 3aBUCUMOCTEH MEX1y BEIMUYUHAMH.

3JEMEHTBI JIOTUKHA, KOMBUHATOPUKU,CTATUCTUKHU U TEOPUU BEPOSITHOCTEMN

yMeTh
. MMPOBOAWUTL HECJIOXHBIC OO0Ka3aTCJbCTBA, IIOJIYy4YaTb HpOCTGfIIHI/IG CICACTBHUA K3 HU3BCCTHBIX WM PAHCC IMOJIYYCHHBIX YTBep)KHCHHﬁ, OLICHUBATh
JIOTMYECKYIO MIPABUIBHOCTD PACcCYKJICHUMN, UCIIOJIb30BaTh IPUMEPHI ISl WIUTIOCTPALIUN U KOHTPIPUMEPHI JJIsl ONTPOBEPKEHUS YTBEPIKICHUIA;

- peuarb KOM6I/IHaTOpHBIe 3ala4u IMMyTEeM CUCTEMATUYCCKOT'O Hepe60pa BO3MOXHBIX BApHAHTOB, BEIYUCIIATh CPCIHUC 3HAYCHUA PE3YJIBTATOB I/ISMepeHI/H\/JI;
HCNOJIb30BATH NPUOOpPEeTEeHHbIe 3HAHUSA M YMEHHS B IPAKTHYECKOH esiTeIbHOCTH M NOBCeIHEBHOM KU3HU JIIS:

. BBICTpAauBaHUs apryMEHTAllMU PHU JOKa3aTelbCTBE (B popME MOHOJIOTA U AUAJIOTA);

. pacrio3HaBaHMs JOIMYECKH HEKOPPEKTHBIX PACCYKACHUM;

- 3aIlIMCHU MaTEMAaTHUYCCKUX YTBep}K)ICHI/II\/’I, J0OKa3aTCIJIbCTB,

. aHaJIM3a peayIbHbIX YUCIIOBBIX JaHHBIX, IPEICTABIEHHBIX B BUJIE JUArpaMM, rpadukoB, TaOIuI;

- PEIICHHA MPAKTUYCCKHUX 3a1a4 B HOBCC]IHGBHOﬁ n HpO(i)GCCHOH&J'IBHOfI JACATCIIBHOCTH C HCIIOJIB30BaAaHUEM I[Cf/iCTBHfI C 4uciiaMu, MIpoOUcHTOB, MJIWH,
iomaaen, 00beMoB, BpeMEHH, CKOPOCTH;

= pelieHns yueOHbIX M MPaKTUYECKUX 3a/1a4, TPEOYIOIIMX CUCTEMAaTHYECKOro rnepedopa BapuaHToOB;

. MOHUMAaHMS CTATUCTUYECKUX YTBEPXKICHHMH.

IT'EOMETPHUSA

yMeThb

L IMMOJIB30BATHCHA A3BIKOM I'€COMCTPHUHU IJIA OIMMCAHUA IMMPEAMETOB OKPYXXKAIOIIECTO MUPA,

o paciio3dHaBaTb rCOMCTPUICCKUC (pI/II‘ypBI, Pa3iniaTh UX B3aUMHOC PACIIOJIOKCHUC,



. n300paxaTbh reOMEeTpHUUecKre (PUTyphl; BHIOIHATH YEPTEIKHU MO YCIOBUIO 33]1a4; OCYIECTBIISITh MPeoOpa3oBaHus PUryp;

o pacrmo3HaBaTh Ha YepTEkKaX, MOJIEIISIX U B OKPYKaloIIel 00CTaHOBKE OCHOBHBIC TPOCTPAHCTBEHHBIC TEIA, U300paxarh HX;

) B IMPOCTEUIINX CIYYasiX CTPOUTH CEYEHHUS U Pa3BEPTKU MPOCTPAHCTBEHHBIX TEJT;

o MIPOBOJIUTH ONEPALIMH HaJl BEKTOPAMHU, BBIYUCIISTH JJIMHY U KOOPAMHATHI BEKTOPA, YTOJI MEXK/y BEKTOpaMu;

) BBIYHCIIATh 3HAYCHUS T€OMETPUUYECKMX BEJIWYWH (IJIMH, YTJIOB, IUIOMIaACH, 00beMOB), B ToM uucie: s yriioB oT 0 mo 180° ompenensts 3HaYeHUs

TPUTOHOMETPHUUYECKUX (PYHKIMH MO 3aJaHHBIM 3HAYEHUSAM YIJIOB; HAXOJUTh 3HAUEHHs] TPUTOHOMETPUYECKUX (YHKLUH 110 3HAYEHUIO OJHOW M3 HUX, HAXOJIUTh
CTOPOHBI, YIJIbl M IJIOUIAI TPEYrOJbHUKOB, [UIMHBI JIOMAHBIX, IyT OKPYKHOCTH, IUIOLIA/IeHl OCHOBHBIX I€OMETPHUYECKUX (GHUTyp U (HUTYp, COCTABICHHBIX H3
HUX;

L pemaTI) FeOMCTpI/I‘ICCKI/Ie 3ajJadu, OHI/IpaFICB Ha I/I3y‘-I€HHBIe CBOI>'ICTB8, (1)I/Ipr n OTHOIIICHI/II;'I MC)KI[y HHUMU, HpI/IMeHSISI JOITIOJIHUTCIBbHBIC HOCTpOGHI/IFI,
anreOpanvdecKuil ¥ TPUrOHOMETPUUCCKHI arnapar, uaeu CAMMETPHUN;

L HpOBO[[I/ITI) JTOKA3aTCIIBHBIC paCCY)KILGHI/ISI HpI/I peHIeHI/II/I 3ajaad, I/ICHOJII)3Y$[ HN3BCCTHBIC TeOpeMI)I, O6Hapy)KI/IBa$I BO3MOXXHOCTH IJIA UX UCIIOJIb30BaHUA,

o pelaTh IpPOCTeHINNE TUTAHUMETPHYECKUE 3a]]a41 B IPOCTPAHCTBE;

HCMOJIL30BATH NPUOOPEeTEHHbIE 3HAHUSI U YMEHHS B MPAKTHYECKOH 1eATeJLHOCTH U MOBCETHEBHOI KU3HHU IS

o OIMCAHMsI PEaTIbHBIX CUTYAIUH Ha SI3bIKE TEOMETPHH;

. pacyeToB, BKIIOYAIONIMX MPOCTEHIIINE TPUTOHOMETPHUYECKHE (POPMYIIBI;

o peIIeHUs TEOMETPUYCCKUX 3a/1a4 C HCIIOJIb30BAHHEM TPUTOHOMETPHH

L] peHIeHI/H[ HpaKTquCKHX 3aJa4, CBA3aHHBIX C HAXO0XICHHUEM FCOMeTpI/ILICCKI/IX BCJIINYUH (I/ICHOJ’IBSY?I HpI/I HeO6X0}II/IMOCTI/I CHpaBOLIHI/IKI/I N TCXHHNYCCKHUC
CpEeICTBa);

o MOCTPOECHUN F€OMETPUYECKUMU UHCTPYMEHTaMU (JIMHEHKA, YrOJbHUK, HUPKYJIb, TPAHCIOPTHP).

COJAEP)KXAHUE OBYUYEHMUSI
Auredpa
IMoBTOpeHue ajredpn 7 kiaacca (1 gac)
1. Paunonasbubie Apodu (21 yac)
Panmonansnas 1po0b. OCHOBHOE CBOMCTBO Ipo0OH, cokparieHue apoodeit. CioxxeHne, BBMUTaHUE, YMHOXKECHHE U JIeJICHUuE ApoOeii.

y k.
[IpeobpazoBanue paroHAIBHBIX BeIpaxkeHU. OyHkug Yy = — u e€ rpaduk.
X

Heapb — BeIpaboTaTh YMEHUE BBINOIHATH TOXK/IECTBEHHBIE TPE00Pa30BaHUS PAllMOHATBHBIX BHIPAKEHUH.

3namp OCHOBHOE CBOMCTBO JpOoOM, palMOHANbHBIC, IIeJble, TPOOHBIE BBIPAKEHUS; MPABMIIBHO YIOTPEOIATh TEPMUHBI «BBIPAKEHHE», «TOKIECTBEHHOE
npeoOpazoBaHuey», MOHUMATh (OPMYIUPOBKY 3aJlaHUM: YIPOCTUTH BBIPAKEHUE, PA3JIOKUTh HA MHOXKUTENIM, IPUBECTH K OOIIEMY 3HAMEHATeN0, COKPATUTh
npoOb.3nameu nonumams GOPMYITUPOBKY 33JaHUN: YIIPOCTUTH BhIpaKEHUE, PA3I0KHUTh Ha MHOXKUTENH, IPUBECTH K 00IIEeMYy 3HAMEHATEIN0, COKPATUTh ApoOb,
CBOIcTBa 0OpaTHOM MPOMOPLUOHATIEHOCTH



Ymems ocyniecTBISITh B pallOHATBHBIX BRIPAKCHUSX YMCIIOBBIC ITOJICTAHOBKH W BBIMTOJIHATH COOTBETCTBYIOIIME BEIYUCIICHHS, BBITIOIHATD JACUCTBUS CIOXKCHUS U
BBIUMTAHUS C alreOpandecKuMu IpOOSsIMH, COKpAIIaTh IPOOb, BBIMONHATH Pa3lI0KEHHE MHOTOYICHA HA MHOXHUTEIU MPUMEHEHHEM (OpMyYJ COKpAIIEHHOTO
YMHOXKEHUSI, BBIIOJHATH MPEOOpa30BaHUE PALMOHAIBHBIX BBIPAKCHUH. YMemb OCYIIECTBIATH B PAMOHAIBHBIX BBIPAKCHUSAX UYUCIIOBBIC TOJCTAHOBKU U
BBITIOJTHATh COOTBETCTBYIOIINE BBIYMCICHUS, BBITOTHATH JACHCTBHS YMHOXKCHUS W JICTICHHUS C alreOpandecKuMu ApOoOsSMH, BO3BOJIUTH IPOOb B CTEIICHB,
BBINOJIHATH MTPEOOpa30BaHNe PAIIMOHABHBIX BBIPAXKEHUH; MPABHIBLHO YHOTPEOSITh (YHKIIMOHATBHYIO TEPMHHOJIOTHIO (3HaYeHHE (DYHKIMH, apryMeHT, rpaduk
(GYHKIIHHN), CTPOUTH TpapuK 0OpATHOMN MPOMOPIHMOHATLHOCTH, HAXOAUTh 3HaueHus GyHKIKH Y=K/X 10 rpaduky, mo popmyiie.

2. KBagpaTHblie kopHu (21 yac)

[TonsTne 00 mppannoHasbHOM umciie. OOmuUe CBEICHUS O JICHCTBUTENBHBIX 4YuCiax. KBaIpaTHBI KOpPEHb, MPUOIMKEHHOE 3HAUCHUE KBAJPATHOTO KOPHSI.

CBolicTBa KBaJIpaTHBIX KOPHEH.MpeoOpa3oBaHMsl BbIPAKEHUH, COAEpKAIIUX KBaApaTHbIe KOpHU. DyHKIUS Y = JX med rpaduxk.

He.]'lb — CUCTCMATU3UPOBATh CBCACHUA O PALMOHAJIBHBIX YUCIIAaX U OaTh NPCACTABICHUC 00 HppalMOHAJIbHBIX YUCJIaX, PACIIUPHUB TEM CaMbIM IOHATHUC YMCJIIA,
BLIpa6OTaTB YMCHUC BBITIOJIHATD HpOCTCfII.HHG Hp606pa3OBaHI/IH B]'::Ipa)KeHI/II‘/‘I, COACPIKAIIUX KBAAPAaTHBIC KOPHMU.

3HaMbOHp€I[CJICHI/I$I KBaJpaTHOI'O0 KOPHA, apI/I(i)MeTI/I‘IGCKOFO KBaApPAaTHOTO KOpPHA, KaKHUC YHCJIa HA3bIBAIOTCA pallMOHAJIbHBIMHU, HPPAUOHAJIbBHBIMH, KakK
0003HaYaeTCst MHOKECTBO palHOHAJIbHBIX YUCCII; CBOMCTBA apI/I(I)MeTI/I‘ICCKOFO KBaApaTHOI'O KOPHA.

Ymems BuIIOIHATH HpeO6paBOBaHI/IC YHCJIOBBIX BI)Ipa)I(eHI/Ifl, COACPpIKANX KBAAPATHBIC KOPHHU, PCIIATH YPABHCHUSA BHUIAA X2=a; HaxXoauThb HpI/I6JII/I)K€HHI)I€

3HAYCHUsI KBAJIPATHOTO KOPHS; HAXOIUTHh KBAJPATHBIN KOPEHb M3 MPOHM3BEACHUS, APOOH, CTENICHH, CTPOUTH rpaduk QyHKIUU y = JXx ¥ HaxomuTh 3HAUCHMS

9TOH (PyHKIMU 10 TpaguKy Wik 1o GopMmylie; BHIHOCUTH MHOXHTEb M3-TI0J] 3HAKa KOPHS, BHOCHTh MHOXKHTEIb O] 3HAK KOPHSI; BBIIIOJIHATH PeoOpa3oBaHue
BBIPAXECHU, COAEPKAIUX KBAAPAaTHbIE KOPHH.

3. KBaaparubie ypaBHenus (21 yac)

KBanpatHoe ypaBHeHne. @opMyibl KOpHEH KBaapaTHOro ypaBHeHMs. Teopema Buera. PemeHue panuoHanbHbIX ypaBHEHHMH. PemieHne 3agad, NpuBOIAIIUX K
KBaJIpaTHBIM M pAallMOHAJIbHBIM YPAaBHEHUSIM.

Ilesb — BbIpaboOTaTh yMEHUS peIIaTh KBaJApaTHbIE YPaBHEHMsI, IPOCTEUIIINE pallHOHAIbHbBIE YPAaBHEHUS U IPUMEHATh 3K PELICHUIO 3aj1au.

3namsb, 4TO TaKOE KBAJpPAaTHOE YpaBHEHME, HEINOJHOE KBAJpaTHOE YpaBHEHHE, NMPUBEICHHOE KBaJpaTHOE ypaBHEHHUE; (HOpPMYyNbl JUCKPUMHHAHTA U KOpHEH
KBaJ[paTHOTO ypaBHEHUs, TepeMy Buera u oOpatHyo eil.

Ymemsp pemats kBanpaTHble YpaBHEHHs BBbIIEICHHEM KBaJpaTa JABYWIEHA, pellaTh KBaJApaTHbIE ypaBHEHUS MO (QopMmyse, peliaTh HEMOJIHbIE KBaJlpaTHbHIE
ypaBHEHMsI, peliaTh KBaJpaTHbIE YPaBHEHUS C MOMOILBIO TeOpeMbl, 00paTHOI Teopeme Buera, ucnonb3oBaTh TeopeMy Buera muis HaxoxaeHus ko3hduiuueHTon
¥ cBOOO/IHOTO YJieHa KBaJAPaTHOTO YPaBHEHHUS;, pEIIaTh TEKCTOBBIE 33]Ja4l C TIOMOIIIbIO KBaJPAaTHBIX ypaBHEHUH.

3nampkakye ypaBHEHUS Ha3bIBAIOTCS JpOOHO-pPALlMOHATIBHBIMH, Kakue OBIBAIOT CIIOCOOBI pEIIeHHs YypaBHEHUH, IMOHHMMAaTh, 4YTO YypPaBHEHHE — 3TO
MaTeMaTUYeCKU anmnapar peleHus pa3HooOpa3HbIX 3aJja4 MaTEMaTHKHU, CMEKHBIX o0acTel 3HaHUHU, MPAKTUKH.

Ymemsbpemares npoOHO-panlMOHANbHBIE YpaBHEHMs, pellaTh ypaBHEHUS TIpaHUuecKUM CIOCOOOM, pelaTh TEKCTOBBIE 3a/laud C IMOMOIIbI0 JpoOHO-
palroOHAIbHBIX YPABHEHUI.

4. HepaBencrBa (22 yaca)



YucnoBsle HEpaBEHCTBA U UX CBOMCTBA. [lowieHHOE ClIOKEHHE M YMHOXKCHHME YUCIIOBBIX HEpaBEHCTB. [IpuMeHEHHE CBOWCTB HEPABEHCTB K OLICHKE 3HAYCHUS
BbIpaxkeHUs. JIuHEITHOEe HEPaBEHCTBO C OAHOM NIepeMeHHOoM. CrcTeMa JIMHEHHBIX HEPABEHCTB € OJITHOM EPEMEHHOM.
Ilesb — BbIpabOTaTh yMEHUS pEIIaTh JIMHEHHbIE HEPABEHCTBA C OJJHOM MEPEMEHHON U UX CUCTEMBI.
3HambOIIpeIETICHUE YKUCIOBOIO HEPABEHCTBA C OAHON MEPEMEHHOW, YTO HA3bIBA€TCS PELIEHWEM HEPABEHCTBA C OJIHOM NMEPEMEHHOM, YTO 3HAYUT PELIMTH
HEpPaBEHCTBO, CBOICTBA YMCIIOBBIX HEPABEHCTB, IOHUMATh (DOPMYIMPOBKY 33Ja4l «PELIUTh HEPABEHCTBOY.
Ymemsb3anuceiBaTh U YUTATh YHMCIOBBIE MPOMEXYTKH, U300pakaTh UX HA YHCIOBOHM MPSMOM, pemaTrh JUHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOH, peliaTh
CHUCTEMBI HEPABEHCTB C OJJTHOM NIEPEMEHHOM.
YmemoripumensTs CBOKMCTBA HEPABEHCTBA P PELICHUN HEPABEHCTB U UX CUCTEM.
5. CteneHb ¢ 1eJbIM noka3aresieM (8 4acoB)
CreneHs C 1eNIbIM TTOKa3arenieM U e€ cBoicTBa. CTaHAapTHBIN BUJ YHCTIA.
Iesb — chopMupoBaTh yMEHUE BBIIOIHATH JEMCTBUS HAJl CTENCHIMHU C LIEIBIMH [10Ka3aTeNIIMU, BBECTH IOHATHE CTaHIAPTHOTO BU/1a YHCIIA.
3Hnamb ONpesie]ICHUE CTENEHH C LEbIM U LIEJIbIM OTPULIATENIbHBIM I10Ka3aTeIeM; CBOWCTBA CTEIEHU C LIEJIbIM MOKAa3aTeNISIMU.
YmemuBoINONHATS AEHCTBUS CO CTENEHSAMH C HAaTypalbHBIM U LEJbIM IOKa3aTeIsIMU; 3alMChIBaTh YMCJIa B CTAHJAPTHOM BM[E, 3aIMCHIBATh NPUOIMKEHHBIC
3HAYCHUS YHCEII, BBITOIHATH CHCTBUS HaJl TPUOIMKEHHBIMU 3HAUCHHSIMH.
6. Di1eMeHTBbI CTATHCTHKH H Teopun BeposiTHocTeii (5 yacoB)
HavanbHble cBesieHust 00 OpraHu3ali CTaTUCTUUECKUX UCCIEA0BaHUM.
Heasb - cdopmHupoBaTh HadalbHbIE NPEACTABIEHUS O cOOpe M TPYNNHUPOBKE CTATUCTUYECKUX JAHHBIX, MX HArJIAJHOW HHTepHpeTanuu; chopMHpOBATh
IIPEJICTaBICHUS CTATUCTUUECKUX JIaHHBIX B BUJIE TaOJINIl YACTOT U OTHOCUTENIbHBIX YacTOT.
3namp NOHATHS TeHEPaIbHOW U BBIOOPOYHOM COBOKYITHOCTH, pa3Maxa, MOJIbl, CPEIHEr0 apu(pMETUIECKOT0, TOJIMTOHA U THCTOIPAaMMBI.
Ymemsp naxoquts no TabnMIle YACTOT TAKUX CTATUCTUYECKUX XapaKTEPUCTHUK, KaK cpeiHee apupMeTuIecKoe, Mojia, pa3max.
7. lloBTOpenue. Pemenue 3agau (8 yacos)
3akperieHue 3HaHUM, yMEHUH U HaBBIKOB, MTOJIYUEHHBIX Ha YPOKax IO JaHHBIM TeMaM (Kypc anredpsl 8 kiacca).

I'eomerpus
IToBTOpEeHne Kypca reomerpun 7 KJjacca (2 yaca)
YeT1oipexyrojbHuku (18 yacoB)
Onpenenenne yeTeipexyronbHuka. [lapamenorpamm u ero cBoiicta. [Ipu3Haku napamienorpamma. [IpsimoyronsHHK, poMO, KBaJipaT B UX CBOMCTBA. Teopema
Qaneca. Cpennsisa auHMs TpeyroiabHuka. Tpanenus. Cpenssas nuHuA Tpaneuus. [IpornopunonansHeie OTpe3KH.
Teopema Iudaropa (13 yacon)
Cunyc, KOCHHYC ¥ TaHT€HC OCTPOT0 yIriia IpsMOYrojbHOro TpeyroibHuka. Teopema I[Iudaropa. HepaBencTBo Tpeyronbauka. IlepneHukynsp u HaKJIOHHAS.
CooTHoIIeHHE MEXly CTOPOHAMU U YTJIaMU B IPSMOYTOJIbHOM TPEYrojibHUKE. 3HaYeHHs CHHYCa, KOCHHYCA U TAaHT€HCA HEKOTOPBIX YIJIOB.
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JlexapToBbI KOOPAMHATHI HA MJIOCKOCTH (9 YacoB)
[IpsimoyronpHast cucTeMa KOOpAUHAT Ha MI0cKOoCcTH. KoopauHaTel cepeAnHbl oTpe3ka. PacctosiHre My TOUYKaMu. Y paBHEHHS IPSIMOU U OKPY>KHOCTH.

Koopaunatel nepeceuenus npsmbix. ['paduk munerinon pynkuun. [lepecedeHne npsiMbix ¢ OKpYKHOCTBI0. CHHYC, KOCHHYC, TaHTeHC yriioB oT 0° g0 180°
JBu:kenue (6 yacon)
JIBmxenue u ero cBoricrBa. CUMMETPHSI OTHOCUTEIHLHO TOUKH U NpsiMoi. [ToBoport. [TapamiensHbiii mepeHoc u ero cBoiictpa. [lonaTue o paBeHcTBE QUTYD.
BekTopni (8 yacos)
Bektop. AGcomtoTHas BeIMUMHA U HallpaBjieHne BekTopa. PaBenctBo BekTopoB. Koopannatel BekTopa. CliokeHHe BEKTOPOB U €r0 CBOMCTBA. Y MHOYKEHUE
BekTOopa Ha unciio. Kosmnueapubie BeKTOpbl. CKaIsipHOE TPOU3BEICHNE BEKTOPOB.

IloBTOpenue. Pemenue 3agay (3 yaca)

HroroBasi KOHTpoJIbHasi paboTa o maremaruke (2 yaca) Padora Hajx ommoOKkamMu o MmaremaTuke 8 Kiacca (2 yaca)
Bcero 170 yacos

TemaTuueckoe IVIAaHUPOBAHHUE

Neni/m | Tema ypoka K-Bo |JjeMeHTHI conep:kaHusA Dopmbl Cpoxu Jdomamnee 3axanue
yac KOHTPOJISI | MPOBEIeHHUSA
ypoka
1 [ToBTopsiem anredpy, 7 Kiacc 1 | YpaBHeHHS U X CHCTEMBI, JOPMYIIBI COKPAIEHHOTO ®0  |01.09. Ne 21, 22, 51, 52
YMHOXEHHSI, TPeoOpa30BaHKe BHIPAKEHUM.
2 PanmonansHbIe BRIpaKEHUSI. 1 Lenoe, npobHOE, pallMOHAILHOE BBIPAXKEHHUSL. CP 02.09. Ne 11, 14, 17.
JlomycTuMble 3HaYeHUs! IePEeMEHHOM
3-4  |[loBTopsiem reomeTpHIo 7 Kiacc 2 [pocreiinme reomeTpuueckie GUTYpBI. YTIIbL, X BUIBI U o . 105.09 3aau Ha TOTOBOM 4YepTexe
cBolicTBa. TpeyroibHUK, €ro pa3HOBHIHOCTH, dJICMEHTEHI, K::cp:e}i? 06.09
CBOICTBa, IPH3HAKU paBeHCTBA. Pemenue 3anau
5 PanmonansHbIe BRIpaXKEHUSI. 1 Lenoe, npobHOE, pallMOHAILHOE BBIPAXKEHHUSL. CP 07.09. Ne 11, 14, 17.
JonycTuMele 3Ha4eHUs] IEPEMEHHOMN
6-7 OCHOBHOE CBOWCTBO JIPOOH. 2 OCHOBHOE CBOMCTBO JpOOHU, €ro MPUMEHEHHE. Cp 08.08 Ne 29, 30, 32 (a, 0),
Coxkpatienue 1pooeii. 09.09
8 Omnpenenenne 9eTHPEXYTOIbHUKA. 1 UeThIpEXYTOIBHIK, CTOPOHBI, BEPIIUHBI, JHAarOHAJIH. YO 12.09. I1. 50. K. B. 1-5, Ne 6 u3 1. 4,
ITepumeTp yeThIpeXyroJIbHUKA. Ne2 w3 1. 4.
9 [TapannenorpamMm u ero cBoicCTBa. 1 [TapannenorpaMM.AMaroHany napamuieaorpaMmma. YO 13.09. I. 51, . B. 1-7, Ne 3, 3amaun
[Ipu3Hak napajuieaorpamMma. 1101 3aIIHCh.
10 OCHOBHOE CBOWCTBO JIPOOH. 1 OCHOBHOE CBOMCTBO JpOOHU, €ro MPUMEHEHHE. CPp 14.09 Ne 29, 30, 32 (a, 0),

Cokpaienue apooei.
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Neni/m | Tema ypoxa K-Bo |JieMeHTHI conep:kaHus Dopmbl Cpoxu Jdomamnee 3axanue
yac KOHTPOJIS | TPOBE/ICHUSA
ypoka
11-12 |CnoxeHue u BEIYUTaHUE APOOEH ¢ 2 CyMMa # pa3HOCTb ApOOeH C OAMHAKOBBIMH CP 15.09 Ne 55 (B, 1), 56 (r-€)
OJJMHAKOBBIMHU 3HAMEHATEISIMHL. . 3HAMEHATEIIIMH. 16.09

13 CaoiicTBa quaroHaiei 1 [MapamnenorpamMm. JluaroHaiy napasieaorpaMmma. YO 19.09 I1. 52, k. Bonpocel 1-8, 3 7 u3

napajiesorpamMma. CBoiicTBO AMaroHajeil mapauienorpaMmma. 0. 6, 3a7a4a 1MoJ1 3a1uCh.

14 CBoiicTBa MPOTUBOJIEKAINX CTOPOH 1  |IIpoTuBojexamiue CTOPOHBI U yriibl napamienorpamma. | OP, CP |20.09 IT. 50-53, Ne 9, 15 (3), 16 (3),

Y YTJIOB TapajuieiorpaMmma. [Tpu3Hak napamienorpamma (1o JByM CTOPOHAM). 20.
15-17 |CnoxxeHue v BEIYUTaHHE ApoOEH C 3 CymMa ¥ pa3HOCTB JIpo0eii ¢ pa3HBIMU 3HAMEHATEIISIMU. M/, CP [21.09 Ne 76, 78, 97 (a,0), 106, 107.
pa3HBIMU 3HAMEHATEIISIMH. 22.09
23.09
18 Konmponvuasa paboma Ne 1 no 1 [IpeoOpa3oBaHue CyMMBI M Pa3HOCTU APOOEH C pa3HbIMU B KP 26.09 CamooreHka.
meme «Payuonanvnole Ipo0b.
8bIPANCEHUS)
19 CBo#iCTBa MPOTHUBOJICKAIIUX CTOPOH 1 [IporuBonexamniue CTOpOHBI U YTIbI apauienorpamma. | OP, CP |27.09 IT. 50-53, Ne 9, 15 (3), 16 (3),
Y YTJIOB TapajuieiorpaMmma. [Tpu3Hak napamnenorpamma (1o JTByM CTOPOHAM). 20.
20-21 | YMmHoxeHue npobeii. Bo3seneHue 2 YMHOKEHHUE paloHaIbHBIX JApo0eii. Bo3penenue npoou CP 28.09 Ne 111, 112,, 120.
JIpoOU B CTEIICHb. B CTCIICHb. 29.09
22 Jenenune npobeii. 1 Jenenue npobeii. CP 30.09 Ne 134,137, 138, 144 (a),
145.
23 Pemrenue 3agau mo teme 1  |Ilapamnenorpamm. CBOHCTBa M IPU3HAKA YO, 03.10 I1. 50-53, Ne 21, 22 (2), 23 (2).
«[lapannenorpamMmm» napajJiesiorpamma.

24 [IpssMoyTONBEHUK. 1 [Napamnenorpamm. [IpssMoii yrom.mpsMoyroabHUK. Tecr 04.10 I1. 54, KOHTpOJBHEIE BOMIPOCHI
JUaroHaiy npsAMoyronbHuka. [lepumerp 10,11, Ne 26,28.
npsiMoyrosibHuKa. CBOMCTBa MPSIMOYTOIBHUKA.

25 [enenue npobeii. 1 Jenenue npobeii. CP 05.10 Ne 134,137, 138, 144 (a),

26-27 |I[IpeoOpazoBaHue palioHAIBHBIX 2 O00011IeHNe 3HAHMI YYAIIUXCS O JICUCTBUAX C APOOSIMHU. DO, 06.10 Ne 149, 150, 152, 155, 160,
BBIPaXKCHH. CP, tect |07.10

28 Pom0. KBaspar. 1 Pom0. /Inaronanu pomba. CBoiicTBa pomba. KBaapar. YO,CP |10.10 I1. 55-56, Ne 36, 37, 42.
CBolicTBa KBajJpara.

29 Pemenue 3anau mo reme 1 [Tapannenorpamm, NpsMOYroJbHHUK, POMO, KBapar. ©PpP, ITP  |11.10 I1. 50-56, Ne 30, 39, 47.

«YeThIpexyroJbHUKNY CBoiicTBa M IPU3HAKH JIAHHBIX QUTYD.
30 Konmponwvuas paboma Ne 2 no 1 [Mapamnenorpamm. [Ipsmoyrossauk. Pom6. Kagpar. KP 12.10 CamoorieHKa.
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Neni/m | Tema ypoxa K-Bo |JieMeHTHI conep:kaHus Dopmbl Cpoxu Jdomamnee 3axanue
yac KOHTPOJIS | TPOBE/ICHUSA
ypoka
meme «Hemuvipexyzonvnurkuy CBoiicTBa M NPU3HAKHU TAHHBIX QUTYP.
31-33 |IIpeoOpa3oBaHue palliOHATBHBIX 3 O000mIeHNE 3HAHUH y4YaIuXcs O ISHCTBHAX C IPOOSIMHU. DO, 13.10 Ne 152,155,160, 164, 174.
BBIPaKCHHI. CP, Tect |14.10
34 Konmponvuasn paooma Ne 3 no 1 ToxaecTBeHHBIC TPEOOPa30BAHMS PAIIMOHABHBIX KP 15.10 CamoorieHka.
meme «Ceolicmea payuoHaIbHBIX BBIpa)KEHHH.
BbIPAIHCEHUIL)
35-36 | Dynkuus Y= k/X u €€ rpaduk. 2-1 | Ompenenenue dpyuxmuu Y= k/X. IToctpoenust rpaduka YP,CP (16.10 Ne 180, 182, 184, 187, 194,
JaHHOW (PyHKIMH. 33729, IPUBOIAIINE K TIOHSATHIO 19.10 195.
00paTHOH NPONOPIIHOHATEHOCTH.
37-38 | PanmoHansHBIC U HPPALNMOHATHHBIC 2 PanmonansHbIe Ynca.MIPeICTABICHNE PAITHOHATHHBIX DO, 20.10 Ne 267, 266, 271, 272 (a), 274.
qucha. Yrcen B ACCATHYHBIX APOOEH. TOHATHE «UPPALMOHAIBHOE CP 21.10
YHCJI0», MOHATHE O MHOYKECTBE ICHCTBUTENBHBIX YHCEL.
39 Teopema Dareca. 1 VYron. Croponsl yrina. [lapannensasie npsmsie. Paperctso | OCP 22.10 I1. 57, Ne 49 (3), 38.
otpe3koB. Teopema Daneca. Pemienne 3anay.
40 Cpenusisi TMHUSL TPEYTONbHUKA. 1 Cpenusist TMHUS TPEYTOJILHUKA U €€ CBOWCTBA. YO, 23.10 IT. 58, Ne 52, 55.
41-43 |KBagpaTHbIe KOPHU. 3 IlonsTHE KBagPAaTHOTO KOPHS. ApH()METHIECKOTO CP 26.10 Ne 302, 305, 306 (a, 6), 311,
Apudmernueckuii KBaapaTHBIN KBaJIPAaTHOTO KOPHSI. 27.10 28.10 |316.
KOpEHb.
44 CpenHsisi TMHUSL TPEYTONBHUKA. 1 CpenHsisi TMHUS TPEYTOJILHUKA U €€ CBOWCTBA. YO 29.10 I1. 58, Ne 52, 55.
45-46 | Tpanenwms. CpeaHssS TUHAS 2 Tpaneuus, e€ yactu, BUabl. CpelHAS JTUHUS TPATICLIHUH. ®©P,CP [30.10 I1. 59, Ne 60, 61, 63, 65.
Tparnenuy. 9.11
47 | VpaBHenue x> =a 1 | YpasHenue x* = a. KOpHH JIAHHOTO YPABHEHHUSI. CP |10.11 Ne 322,323, 328, 334 (a).
48 Haxoxnenue npuoOImKeHHBIX 1 Haxoxnenue npuOInKeHHbIX 3HAYCHUIH CP 11.11 Ne 339, 344, 349.
3HAYEHMH KBAJPATHOTO KOPHSL. apupMETHIECKOT0 KBaPaTHOTO KOPHSI.
49 Pemenue 3amau mo reme 1 Teopema ®aneca. CpeqHsis TUHNS TPEYTrOJIbHUKA, YO, "UP. 1211 I1. 51-61, Ne 64, 66, 68.
«YeThIpexyroNbHUKNY Tparnenuy.
50-51 |Teopema 0 HPOHOPIMOHATIBHBIX 2 O06o0061enHas Teopema Daseca. [IponopiiroHaibHbIC YO 13.11 I1. 60, 61, Ne 74 (2).
otpeskax. [locTpoenue 4eTBEPTOrO OTPE3KHU. 16.11
NPONOPLUMOHAIBHOTO OTPE3Ka.
52-53 | @ynkmms y =V x u eé rpaduk. 2 Uzyuenne nanHoi QyHKIMH, e€ cBoiicTB. [TocTpoeHne M/, CP |17.11 Ne 355, 357, 3636, 368, 401.
rpaduka QYyHKIUH. 18.11

13



Neni/m | Tema ypoxa K-Bo |JieMeHTHI conep:kaHus Dopmbl Cpoxu Jdomamnee 3axanue
yac KOHTPOJIS | TPOBE/ICHUSA
ypOKa
53 Koumponvnas paboma Ne 4 no 1 Teopema @aneca. CpegHsis TUHUS TPEYTOIbHUKA. KP 19.11
meme «YemuipexyzonvbHuku» CoiicTBa cpeiHEl IMHUU TPEYTOIBHUK. T parerus.
CpenHsisi TMHUS TPaeuH.
54-56 |KBaapaTHbIi KOpEHb U3 3 KBanpaTHbIii KOpEHb U3 MPOU3BEICHUS U JPOOH. CP,YP. |20.11 Ne 370, 372, 377, 376, 379,
IIPOU3BEICHUS, IPOOH, CTEIICHHU. 23.11 402, 405.
24.11
57 Konmponwvuasn paboma Ne 5 no 1 ApudmeTnuecKuii KBaJApaTHBIN KOPEHb, KP 25.11 CamoolieHKa.
meme «Keaopammuwie kopru» (YHKIMU.KBaIpaTHBIN KOPEHb U3 MIPOU3BEACHUS, JPOOH U
CTEIICHH.
58-59 |Kocunyc octporo yria 2 [IpsmoyronbHEIA TpeyronbHUK. KaTeTsl, runoreny3a YO 26.11 I1. 62, KOHTpOIBHEIE
MPSIMOYTOJIHOTO TPEYTOJIbHUKA. MIPsIMOYTOJIBHOTO TpeyrojbHuKa. Kocunyc yria. 27.11 Bonpocsl 1-2, Ne 1(1,2).
60-62 | BeiHeceHrne MHOXKHTES U3 O] 3 [IpaBuna BeIHECEHUS] MHOXKHUTEIS U3 O] 3HAKa KOPHSI. Cp 30.11 Ne 409, 410, 415, 416, 418.
3HaKa KOpHs. BHeceHne MHOXXHTEIS BreceHnne MHOXKHTEINS IO/ 3HAK KOPHSL. 01.12
TOJT 3HAK KOPHSL. 02.12
63-64 |Teopema [Iudaropa. Erunerckuii 2 [IpssMOyTOJIBHBIN TPEYTONBHUK, ero 35eMeHThl. OcHoBHoe | DP, MP. |03.12 I1. 63,64, KOHTpOJILHBIC
TPEYTOJIbHHUK. CBOMCTBO nponopuuu. Teopema nponopuuu, CIeICTBUS. 04.12 Bompocsl 1-5, Ne 2, 3, 4.
Erunerckuii TpeyrojabHUK.
65-67 |IIpeoOpazoBaHue BhIpaKEHUH, 3 ToxknecTBeHHBIE MPEOOPa30BaHKS UPPAMOHATBHBIX CP 07.12 Ne 422,424, 431, 433, 440,
coJIeprKaIlnX KBaJpaTHbIE KOPHHU. BBIpaXKEHUH. YP 08.12 09.12 (441 (a).
68 Koumponwvnas paboma Ne 6 no 1 [IpeoOpazoBaHue HPPAMOHATHLHBIX BHIPAIKEHHIA. KP 10.12 CamoorneHka.
meme « Ilpeobpazosanue svipasicenuil,
cooeprrcauiux Keaopammuule KOPHUY
69 TlepnienauKkymnsip ¥ HAaKJIOHHAA. 1 IlepnienauKkysip, HAKJIOHHASI, OCHOBAaHME HAKJIOHHO, YO 11.12 I1. 65, KOHTPOIBLHBIE BOMIPOCHI
npoekiyst HakIoHHOU. CiienctBue u3 Teopemsl Iudaropa. 1-6, Ne 11, 19.
70 Onpenenenne KBaapaTHOTO 1 KBanpaTtHoe ypaBHeHne. Bunbl kBaipaTHBIX ypaBHEHUI. CP 14.12 Ne 517, 521, 522 (B, 1), 523 (8B,
ypaBHeHUs. HenosHbIe KBaJ|paTHEIC r).
ypaBHEHHSI.
71 Pemenne kBafpaTHBIX ypaBHEHUH 1 ®opmyra KBajpaTa JByUJICHA. CP 15.12 WH/AMBHTyaJIbHBIC 3aJJaHMS.
BBIJICJICHIEM KB3IPAaTHOTO JIBYWICHA. Br1ienenue kBagpata JBy4IeHA.
72-74 |PenieHue KBaJpaTHBIX yPaBHEHHH 1O 3 ®opmyra KOpHEH KBaIpaTHOTO ypaBHEHHUs. Pemenne VP, CP. |16.12 Ne 535, 537, 539, 541, 556.
¢dopmye. KBaJpaTHBIX YpaBHEHUH 10 (opmyIie. 17.12
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Neni/m | Tema ypoxa K-Bo |JieMeHTHI conep:kaHus Dopmbl Cpoxu Jdomamnee 3axanue
yac KOHTPOJIS | TPOBE/ICHUSA
ypoka
18.12
75 HepasenctBo TpeyromsHUKa. 1 Paccrosinne Mexny Toukamu. Teopema «HepaBeHCTBO YO, tect |21.12 I1. 66, KOHTPOIBHBIE BOMTPOCHI
Penrenne 3agau. TPEYTOJIbHUKAY. OP 7,8, Ne24(2),27,42 (3,4).
[IpssmoyronbHblil TpeyronbHUK. KareTsl, runorenysa
npsMoyrosibHoro tpeyronbHuka. Kocunyc yria. Teopema
[Mudaropa. Cinencreust uz Teopemsl. [lepneHnuxysp,
HAKJIOHHAs1, OCHOBAaHUE HAKJIOHHOM, IPOEKIIMs HAKJIIOHHOM.
HepaBeHCcTBO TpeyrojabHUKa.
76-77 |Pemrenue 3a1a4 C ITOMOIIBIO 2 Pemenue 3amay. M/ 22.12 Ne 562, 567, 573, 574, 576 (a),
KBaJIPATHBIX yPaBHEHUA. 23.12 578 (6).
78-79 |Teopema Buera. 2 JlokazaTenscTBO Teopembl BueTa n o0paTHOi eii. VP, CP. [24.12. Ne 581, 583 (a, 0), 588, 598.
25.12
80 |Koumponvnas paboma Ne T no 1  |KBagparHbie ypaBHEHHSI. KP 11.01
meme «Keadpammuvie ypagnenuny
81-83 |CooTHOIIEHHE MEXTY CTOPOHAMHU 1 3 CuHyC ¥ TaHT€HC OCTPOTO yTiIa MPSMOYTOIBHOTO @O, ITP, |12.01 I1. 67, KOHTPOIBHBIE BOMIPOCHI
yTIaMH B MPSIMOYTOJIEHOM TpeyronbHuKa. [IpaBuia HaxoXAeHUS KaTeTa TECT 13.01. 9,10, Ne 44,45, 46,47.
TPEYTOJILHUKE. HPSIMOYT'OJIBHOTO TPEYTOJIbHUKA. 14.01
84-85 | OcHOBHBIE TPUTOHOMETPUUYECKHE 2 CuHycC, KOCUHYC M TAaHT'€HC OCTPOro yIia YO, Tecr, | 15.01 I1. 68, KOHTPONBHBII BOIIPOC
TOXJIECTBA. MPSIMOYTOJIBHOTO TpeyrojabHUKa. Tpuronomerpuueckue | I1P 18.01 11, Ne 62 (2,4), 63 (2), 65 (2),
TOIECTBA. 162(6,8), 64 (2), 65 (4).
86-87 |Pemienue qpoOHO-paIMOHATBHBIX 2 Pemmenue qpoOHO paliMOHAIBHBIX YPaBHEHHUIMA. Cp 19.01 Ne 602, 604, 605, 606, 609,
ypaBHEHUH. 20.01 615.
88 3HaueHUE TPUTOHOMETPUUECKOM 1 Cunyc, kocunyc u Tanresc yrios B 0, 30, 45, 60, 90. YO, UP, [21.01 I1. 69, KOHTpOIBHBIE BOIIPOCKI
(YHKIWY I HEKOTOPBIX YTIIOB. Teopema 0 COOTHOIIEHNH CHHYCA M KOCHHYCa OCTPOTO 1P 12, 13, Ne 66, 69, 70, 71
yria.
89 Koumponwvnas paboma Ne 8 no 1 Tpuronomerpuueckue GyHKIUH, OCHOBHBIE KP 22.01
meme «Tpuzonomempuueckue TpUroHoOMeTpuueckue Toxaectsa. Teopema [ludaropa u
dynxyuuy. OCHOBHBI€ CIICJICTBUSI U3 Heé.
90-91 |Pemienue qpoOHO-paAIIHOHATBHBIX 2 Pemrenne aApo6HO parioHATBLHBIX YPAaBHCHUMN. Cp 25.01 Ne 602, 604, 605, 606, 609,
YpaBHEHUH. 26.01 615.
92 Pemrenue 3agau ¢ MoMoIpio 1 CocraBneHue ypaBHEHUS [0 YCIOBUIO 3a1a4yl. Pemienue CP 27.01 Ne 618, 620, 621, 628, 633,

PalMOHAIBHBIX YPABHEHUI.

3agauu. [IpoBepka COOTBETCTBUS HANHJIEHHOTO PELICHHUS
YCJIOBUSM 3aJa4u.

636.
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Neni/m | Tema ypoxa K-Bo |JieMeHTHI conep:kaHus Dopmbl Cpoxu Jdomamnee 3axanue
yac KOHTPOJIS | TPOBE/ICHUSA
ypoka
93 Onpe/eneHre KOOpIUHAT Ha 1 Ocs abcruce, opauaat. CucremMa KOOpAUHAT. YO 28.01 I1. 71-72, xoHTpOJLHBIC
miockocTH. KoopauHaTe! cepearHbI KoopauHaThel TOUKH. Bompockl 1-4, Ne 6, 7, 12,13.
OTpe3Ka.
9 Paccrosinue Mexay TOUKaMH. 1 Koopaunate! Touku. AGcnucca v OpJiuHaTa TOYKH. YO, hP. [29.01 II. 73, k. B 1-5, Ne 16, 22.
PaccrosiHre MeX Iy TOUKaMH, TOYKA, PAaBHOYAAIEHHAS OT
JaHHBIX.
95-97 | Pemrenue 3a1a4 ¢ MOMOIIBIO 3 CocTraBlieHue YpaBHEHUS 110 YCIIOBHIO 3a1a4u. Perenue CP 01.02 Ne 618, 620, 621, 628, 633,
palMOHATBHBIX YPaBHEHHH. 3agaun. [IpoBepka cOOTBETCTBUS HAWACHHOTO PEIICHUSI 02.02 636.
YCIIOBHUSIM 3a1a4H. 03.02
98-99 |I'padwuueckuii ciocob perreHus 2 I'padmgeckuii criocob pemeHus: ypaBHEHUH. YP, IKP |04.02 WunuBuayansHbie 3aJaHMS.
ypaBHCHUH. 05.02
100 | Koumponvnas pavoma Ne 9 no 1  |Pemenue 3a1a4 U ypaBHEHHH. KP 08.02
meme «/[poono-payuonanvhvie
YypasHenuay.
101-102 | YpaBHEHHE OKPYKHOCTH. 2 VYpaBuenue purypsl. OkpyxHoCTb. LleHTp, pamuyc YO, P ]09.02. I1. 74, KOHTpOJIbHBIE BOIIPOCHI
OKPY)KHOCTH. 10.02 6,7, Ne 25, 29,
103-104 | YpaBHeHUE MPSIMOH. 2 VYpaBHeHue Gurypsl. Y paBHEeHHE TPSIMOU. YO, ITP |11.02. I1. 75,76, k. B. 8, 9, Ne 40 (3),
12.02 36 (3), 39 (4).
105-107 |Ywucnossie HepaBeHcTBa. CBOMCTBA 3 Onpe/erieHne YUCIIOBBIX HEpaBeHCTB. Perienue CP,MJ] |15.02 Ne 716,717 (B, 1), 718 (0, 1),
YHUCIIOBBIX HEPABEHCTB. MIPUMEPOB Ha J0Ka3aTeIhCTBO HEPABEHCTB.CBONCTBA 16.02 719, 720, 739
YHCIIOBBIX HEPABEHCTB. 17.02
108-109 | YpaBHeHUE MPSIMOIA. 2 | VYpaBHeHue QUTYpbl. YpaBHEHUE MPSIMOH. YO, 1P |18.02. I1. 75,76, k. B. 8, 9, No 40 (3),
19.02 36 (3), 39 (4).
110-113 |CnoxxeHre 1 YMHOXEHHE YHCIOBBIX 4 TeopeMbl 0 MOUJIEHHOM CJIOKEHUH U YMHOKEHUU YP,CP |22.02 Ne 768, 765 (0), 766 (), 769,
HEPaBEHCTB. YHUCIIOBBIX HEPABEHCTB. 24.02 773,779, 780.
25.02.
26.02
114 | Koumponwvnaa paboma Ne 10 no 1  |YucnoBsle HepaBEHCTBA. KP 01.03 CamoorneHKa.
meme «Hucnoswle nepasencmeay.
115 | Ompenesnenue cuHyca, KOCUHYCA, 1 OnpeneneHne CUHYCa, KOCHHYCa, TaHreHca it Jiroboro | T1P 02.03 II. 81, x. B.14, 15, Ne 52, 56

TaHreHca 1y 1ro6oro yriaa ot 0 1o
180.

yraa ot 0 mo 180.

(4), 57 (3), 40 (2).
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Neni/m | Tema ypoxa K-Bo |JieMeHTHI conep:kaHus Dopmbl Cpoxu Jdomamnee 3axanue
yac KOHTPOJIS | TPOBE/ICHUSA
ypoka
116-117 |YucnoBbie TPOMEKYTKH. 2 |YucnoBble MPOMEKYTKH. CP 03.03. Ne 814, 816, 822, 825, 827,
04.03 829 (0).
118-119 |OmpeneneHrie CHHYCa, KOCHHYCA, 2 Omnpenenenue cuHyca, KOCUHyca, TaHreHca st moodoro | I1P 05.03 II. 81, x. B.14, 15, Ne 52, 56
TaHreHca s Jirooboro yria ot 0 10 yrna ot 0 1o 180. 09.03 (4), 57 (3), 40 (2).
180.
120  |IIposepounas paboma no meme 1 I1P 10.03
«I'eomempusa na koopounammuoii
NJOCKOCHUY
121-122 |YucnoBble MPOMEKYTKH. 2 UrcnoBble MPOMEKYTKH. CP 11.03. Ne 814, 816, 822, 825, 827,
12.03 829 (0).
123 |IIpeoGpaszoBanue ¢uryp. CroiicTBa 1 [IpeobpazoBanue uryp. Jsuxenune. CoiicTBa YO 15.03. IT. 82, 83, k. B. 1-4, Ne 1,2,
JIBHDKCHHUSL. JIBHKCHHUSL.
124 | CumMeTpusi OTHOCHUTENBEHO TOYKH. 1 [IpeoOpazoBaHue CHMMETPUN OTHOCUTEHHO TOUKH. OCP 16.03. I1. 84, k. B.5-8, No 6, 9.
IleHTp cuMMeETpUH.
125 | CumMeTpusi OTHOCUTEIBHO MPSIMOH. 1 [IpeobpazoBaHre CHMMETPUH OTHOCUTENLHO TipsiMoii. Ock | OCP 17.03 II. 85, k. B.9-14, Ne 13,14.
CUMMETPHH.
126-127 |Pemenue HepaBeHCTB C OJTHOU 2 PeuieHre HepaBEHCTB € OJHOM EPEMEHHOIA. up, Cp, |18.03 Ne 837, 840 (a-1), 841 (a-),
MIEPEMEHHOM. YP 19.03 842 (6), 843 (0), 847 (a), 871
128 | IloBopor. 1 IToroport mnockoctu. IloBopoT duryp. Yroa mosopora. OCP 29.03 I1. 86, k.B. 15, No 25, 26.
129  |IlapayienbHbIi IEPEHOC U €r0 1 [MapamiensHbIN IEPEHOC, €T0 CBOMCTBA. I1P 30.03 I1. 87,88, 89, Ne 28, unm. 3as.
cBoiicTBa.IlonsTHE O paBeHCTBE Omnpenenenue paBHBIX GUTYD. I1. 90, Ne 31, 34.
uryp.
130 |Koumponwvnasa paboma Ne 11 no 1 KP 31.03 CamoorieHKa.
meme «/leudicenue.
131 | AGcoxiroTHas BEITHMYUHA U 1 Onpenenenne BekTopa. OQMHAKOBO HANPaBIECHHBIE U CP 01.04 IT. 91, Ne 1.
HaIpaBJIeHHEe BEKTOpa. MIPOTHUBOIOJIOKHO HANPaBJICHHBIE BEKTOPHI.
132 | PaBeHCTBO BEKTOPOB. 1 | PaBEeHCTBO BEKTOPOB. CP 02.04 I1. 92, Ne 3.
133  |Pemenne HepaBEHCTB C OJHOM 1 Pemenne HepaBeHCTB C OHOM MTEPEMEHHOM. up, Cp, |05.04 Ne 837, 840 (a-1), 841 (a-1),
MIEPEMEHHOM. YP 842 (6), 843 (0),
134 Peuienne HepaBEHCTB ¢ OJTHOM 1 PemieHre HepaBEHCTB € OJJHOM EPEMEHHOIA. P, CP, |06.04 Ne 847 (a), 871 (0), 872.
IIEPEMEHHOM. YP
135 | PemieHue CHCTEM HEPaBEHCTB C 1 Pemrenne cucteM HEpPaBEHCTB ¢ OHON MEPEMEHHOM. VP, CP |07.04 Ne 879, 881, 885, 888.
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Neni/m | Tema ypoxa K-Bo |JieMeHTHI conep:kaHus Dopmbl Cpoxu Jdomamnee 3axanue
yac KOHTPOJIS | TPOBE/ICHUSA
ypoKa
OJTHOH MepeMEeHHOMH. 893,899
136 |KoopauHatbl BEKTOpA. 1 Koopaunatel BEKTOpA. YO, P3 |08.04 I1.93,Ne 4, 6
137 | CnoxeHre BEKTOPOB U €T0 1 CymMa BekTOpoB. CBOMCTBA CIIOKEHHS BEKTOPOB. (O] Y 09.04 I1. 94, 95, Ne 9-10, 12.
CBOIMCTRO. [IpaBuina ciioxeHUs BEKTOPOB, UX PAa3HOCTb.
138 | PemicHue CUCTEM HEPaBEHCTB C 1 PerieHre cucTeM HEPaBEHCTB C OHOM IIEPEMCHHOM. VP, CP [12.04 Ne 879, 881, 885, 888.
OJTHOW TepeMEeHHOH. 893,899
139-141 |PemieHue cUCTEM HEPABEHCTB C 3 Pemenue cuctem HEpaBEHCTB C OHOMN MEPEMEHHOM. VP, CP |13.04 Ne 879, 881, 885, 888.
OJTHOM TTepeMEeHHOM. 14.04 893,899
15.04
142 | Konmponvnas paboma Ne 12 no 1  |PemeHue HEpaBEHCTB U CUCTEM HEPABEHCTB C OHON KP 16.04 CamoorieHKa.
meme «Cucmemol HEPAGEHCME C TNIEPEMECHHOH.
00HOIl NePeMEeHHOI).
143 | YMHOXXEHHUE BEKTOpa Ha YHCIIO. 1 [Iponssenenue BexTopa Ha uncio. CBoicTBa YO, P |19.04 I1. 96, 97, Ne 19, 20 (3), 21.
npousBeeHus. KoJumHeapHbie BEKTOPHI.
144 | OmnpenesneHue CTEICHU C HETbIM 1 [TonsiTHE CTENEHH C IIEIBIM OTPUILIATEIIHBHBIM VP, CP |20.04 Ne 968, 969, 973.
MMOKAa3aTelleM. [TOKa3aTeJIeM.
145 CBoICTBa CTEIICHH C LIEIIBIM 1 CBOICTBO CTEIEHH C IEIbIM ITI0Ka3aTeIeM. CP,YP (21.04 Ne 990, 992, 994, 1002, 1005.
MTOKa3aTelleM.
145-147 | CxansipHOE MPOU3BEICHIE BEKTOPOB. 2 CkaJisipHOE TIpOU3BeACHUE BEKTOPOB. CKAISPHBIN YO, CP |22.04 I1. 98, 99, Ne 32, 34, 37, 43.
Yroa Mexay BEKTopaMu kBazapaT. OpThl. YT0I MEX/Ty BEKTOPAMH. 23.04
148 Konumponvuas paooma Ne 15 no 1 BexTopsl. JleficTBUS Ha BEKTOpaMH. KP 26.04 CaMooI11eHKa.
meme «Bexmopuiy.
149 | CaoiicTBa CTENEHH C IEIBIM 1 CBOJCTBO CTEMEHH C IEJIBIM ITOKA3aTEIEM. CP,YP |(27.04 Ne 990, 992, 994, 1002, 1005.
MMOKa3aTelleM.
150-152 | CrannmapTHBIA BH]T YnCTa. 3 CrannapTHblid BUJ yKcina. JlelcTBUs HAll YUCIIaMU CP 28.04 Ne 1010, 1016, 1019, 1023.
3anMCaHHBIMU B CTAHJAPTHOM BUJIE. 29.04
30.04
153 | Koumponavnasa paboma Ne 13 no 1 KP  104.05 Camoonenka.
meme «Cmenens ¢ yebim
nokazamesnem».
154 Pabora Hajg onmmbOkamu 1 aHamus3 05.05 CaMOIIOATOTOBKA
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Neni/m | Tema ypoxa K-Bo |JieMeHTHI conep:kaHus Dopmbl Cpoxu Jdomamnee 3axanue
yac KOHTPOJIS | TPOBE/ICHUSA
ypoKa
155 | COop u rpynmnupoBka 1 Tabmuma gyactoT. Tabaua OTHOCUTEIBHEIX YaCTOT. CP 06.05 Ne 1031, 1033, 1035, 1036,
CTAaTHCTUYECKHX JaHHBIX. WuTepBanbHblid psia. BeibopouHoe uccieaoBaHue. 1040, 1041.
156-157 | HarnsaHble npeacTaBIeHUs 2 Cronbuaras nuarpamma. Kpyrosas nuarpamma. [loauron. CP 07.05 Ne 1043, 1045, 1049, 958 (a).
CTaTUCTUYECKOH HHPOPMAIHH. ['ucrorpamma. 11.05
158 | Pemenue 3amad mo TeMe «DIEMEHTHI 1 Cronbuaras nuarpamma. Kpyrosas muarpamma. [lomurosn. YP 12.05 Ne 1053, 1054, 1057 (6).
CTaTUCTUKU U TEOPUU BEPOATHOCTEHN I'uctorpamma.
159  |IIpakTuueckas paboTa « DIEMEHTHI 1 Cronbuaras nuarpamma. Kpyrosas nquarpamma. [lonmron. | [Ipakrtuk |13.05
CTATUCTUKU U TEOPUU BEPOATHOCTEHN I'uctorpamma.
MNOBTOPEHHME (11 u).
160-161 |PanmonanbHbIE qpodH 2 Panmonansabe 1podu. Cymma, pa3HOCTb. @0 14.05 TecTsr.
[IpousBenenue, yacTHoe qpoOeii. 17.05
162-163 |KBaapatHbie ypaBHEHUS 2 KBagpaTtHoe ypaBHeHue 1 ero kopau. [IpoOHbie YP 18.05 TecTsl.
paroHaIbHEIE YPaBHEHUSI. 19.05
164-165 |HepaBencrsa. 1 UwncnoBsle HepaBeHCTBa. HepaBeHCTBa ¢ 01HOM KP 22.05. TecTsr.
HTroroBas koHTpoOJbLHAsSI padoTa MEPEMEHHON U HX CUCTEMA. 23.05
Ne 16
166-168 |IloBTOpEeHHE T€OMETPHUIECKOTO 3 [ToBTOpenue n 0000IIeHNE 3HAHWIA U YMEHUIA. 24.05
MaTepuana [IpumeHeHne U3y4eHHOTO TEOPETUYECKOTO MPH 25.05
BBINOJIHEHUY PA3JIMYHBIX YITPAXKHEHUH
169-170 |HepaBeHnctBa 2 UucnoBsle HepaBeHCTBAa. HepaBeHCTBa ¢ 01HOM

HepeMCHHOﬁ 1 UX CHUCTEMA.
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