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HosicHuTeIbHAS 3alIUCKA
Pabouas mporpamma mo Maremaruke A § Kilacca COCTaBJICHAa Ha OCHOBE CTaHJIapTa CpeiHero odbmero obpasoBaHus ((eaepansbHOr0 KOMIIOHEHTA
rocyJAapCTBEHHOTO CTaHIapTa OCHOBHOro obmiero obpaszoBanus (Ilpukaz MO P® ot 05.03.2004 Ne1089), Ha ocHOBE MpUMEpPHOM MPOrpaMMbl OCHOBHOTO
ob1iero oopazoBaHusi, aBTOPCKoi nporpamMmMel MaxkaperueBa FO.H. u ap., aBTopckoit mporpammsr A.B.IToropenoga.
PaGouast mporpaMMa KOHKPETU3HPYET COAEpKaHUE MPEIMETHBIX TeM 00pa30BaTENIbHOTO CTaHAApTa M JAaeT paclpeleieHre y4eOHBIX 4acoB IO pazjienaM
Kypca.
PaGouas mporpamma BBITIOJIHSAET ABE OCHOBHbBIC (DYHKIIUH:
HNudbopmanroHHo-MeToudeckas (GyHKIHS MO3BOJSIET BCEM YYaCTHHKAM 0Opa3oBATENBHOTO IPOLECCa MOMYYHTh MPECTABICHHE O LENAX, COJICP)KaHHH,
o0miei crpareruu 00y4eHus, BOCIIUTAHUS M PA3BUTHS YYAIIUXCS CPECTBAMU JAHHOTO 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 COJAEPKATEIbHOTO HAMOJIHEHUS MPOMEKYTOYHON aTTeCTallUU

yUaIuxcs.

CrTpykTypa padoueii mporpamMmsl.
Pabouass mporpamMma BKIIIOYAeT TPU paslena: MOSCHUTEIBHYIO 3allMCKy,; OCHOBHOE COJIEp)KaHHWE C MPUMEPHBIM pPACHpelesieHHeM YYeOHBIX YacoB I10
pasznenaM Kypca; TpeOOBaHUS K YPOBHIO TIOJTOTOBKU yUYaIIHXCS.
OO0mas xapakrepucTuka y4eoHoro npeamera «MaremaTuka.
B nanHOM Kypce mpencTaBlieHbI COAEpKaTENbHbIE TUHUN «ApudmeTnuray, «Anredpay», «'eomerpusy, « INEeMEHTHI JOTUKH, KOMOMHATOPUKH, CTATUCTUKU U
TEOPHUH BEpOATHOCTEW». Mcnonb3yroTcs yuedHo-MeToanyeckue komruiekcsl FO.H.MaxkapserueBa, A.B.Iloropenosa.

Apugmemuka npu3BaHa CriocoOOCTBOBATH MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TTOBCEIHEBHOM *KU3HHU. OHA CIIyKUT 0a30if /ISl BCETO
JalbHENIIIeT0 U3yYeHHs] MaTeMaTUKH, CIOCOOCTBYET IOTHYECKOMY Pa3BUTHIO U (POPMUPOBAHUIO YMEHUS TOJIB30BATHCS 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 MOJIeNIeH, TPOIIECCOB U SIBIEHUH peanbHoro mupa. OqHon
W3 OCHOBHBIX 33J1a4 U3YUEHHUSI aJIre€OphI SBISIETCSA PA3BUTHE AITOPUTMHYECKOTO MBIIIJIEHUSI, HEOOXOUMOTO, B YaCTHOCTH, JIJIsl OCBOCHUS Kypca MH(POPMATUKHU;
OBIIaJICHHE HaBBIKAMU JEAYKTUBHBIX paccyxaeHuil. [IpeoOpasoBanre cuMBoInMdeckux (GOpM BHOCUT CBOM criennpuuecKkuil BKIaa B pa3BUTHE BOOOPAKECHHUS,
CIOCOOHOCTEN K MaTeMaTHU4eCKOMY TBOpPYECTBY. Jpyroi BakHOM 3amadedl M3ydeHUs aareOphl sIBISETCS TMOJyYEeHHUE IIKOJBbHUKAMU KOHKPETHBIX 3HAHUW O
GYHKIMSIX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJENH i ONMUCAaHUS W HCCIEAOBAHUS 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 BOXHEHIINX KOMIIOHEHTOB MaTEMAaTHUYECKOT0 00pa30BaHusl, HEOOXOIUMBIN JUIsi MPUOOPETEHHUSI KOHKPETHBIX 3HAHUN O TIPOCTPAHCTBE
Y TIPAKTUYECKH 3HAYUMBIX YMEHUM, (POPMUPOBAHUS S3bIKA OMUCAHUS OOBEKTOB OKPYKAIOIIETO MHUPA, ISl PA3BUTHS MPOCTPAHCTBEHHOTO BOOOpaKEHUS U



MHTYULIUY, MaTeMaTH4YeCKOW KyJIbTYphl, AJIS 3CTETUYECKOrO0 BOCIHTAHUS OoOydarommxcs. M3ydeHue reoMeTpud BHOCHUT BKJIaJ B Pa3BUTHUE JIOTUYECKOTO
MBILUIEHUS, B (GOPMUPOBAHHE TIOHATHS JI0KA3aTEIbCTBA.

Dnemenmol 102uKu, KOMOUHAMOPUKU, CIAMUCMUKU U MEOPUU 6ePOAmHOCHell CTAHOBATCA 00s3aTeIbHBIM KOMIIOHEHTOM LIKOJIBHOTO O00pa30BaHUs,
YCUIIMBAIOIIMM €T0 MPUKIAIHOE U MPAKTUYECKOE 3HAYCHHE. DTOT MaTepual HeoOX0IuM, IPexae Bcero, st popmupoBaHus QyHKIIMOHAILHON TPaMOTHOCTH
— YMEHHIl BOCOIPUHUMATH U aHAJIU3UPOBATh HHPOPMAIIHIO, IPEACTABICHHYIO B PA3IMYHBIX (opMaxX, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTUX PealbHBIX
3aBUCUMOCTEH, MPOU3BOJIUTH MPOCTEHIIINE BEPOSTHOCTHBIE pacu€Thl. M3yueHne 0oCHOB KOMOMHATOPHUKHU MO3BOJIUT yYallleMyCs OCYILIECTBIIATh PACCMOTPEHHE
cllydaeB, repe0op U MoJACUET YKcia BApUaHTOB, B TOM YHCJIE B MPOCTEUIINX MPUKIIAIHBIX 3aa4ax.

[Ipyn m3ydeHWUW CTATHCTUKH M TEOPHUU BEPOSTHOCTEH OOOTAIIalOTCS IMPEACTABICHUS O COBPEMCHHOW KAapTHHE MHpa W METOJaX €ro HCCICIOBaHUS,
(dbopMupyeTcsi HOHUMaHUE POJIM CTATUCTUKHU KaK UCTOYHUKA COLIMAIbHO 3HAYMMON MH(OPMALIUY U 3aKJIAJIbIBAIOTCSI OCHOBBI BEPOSATHOCTHOTO MBILIUICHHUS.
Taxum 00pa3oM, B X0J1e OCBOECHUS COICPKaHMS Kypca yJalIuecst MoJIy4aloT BO3MOKHOCTD:

® Ppa3BUTH NIPEACTABICHUE O YUCIIE U POJIK BHIYMCICHUI B YEJIOBEYECKOM IIPAKTHUKE;
chopMUPOBATH MPAKTUUECKHE HABBIKU BBHIMOJIHEHUS YCTHBIX, TIMChMEHHBIX, HHCTPYMEHTAIbHBIX BBIYMCICHUH,

Pa3BUTh BBIYUCIUTEIBHYIO KYIbTYPY;
OBJIQJIETh CUMBOJIMUYECKUM SI3bIKOM aJIreOpBl,
BbIpaboTaTh (hOpMaIbHO-ONIEPATUBHBIC aIredpanyecKue yMEeHUs U HAyYUThCs IPUMEHSTh X K PEIICHUI0 MAaTEMaTHUECKUX U HeMaTeMaTHUeCKHX 3a/1a4;
M3YYHUTH CBOMCTBA U IPaUKHU dJIEMEHTAPHBIX QYHKIIUH,
HAy4YUThCS UCTOIb30BaTh PYHKIIMOHAIBHO-TpaduyecKue NpeCTaBIeHus AJIs ONMCAHNS U aHAJIN3a PealIbHbIX 3aBUCUMOCTEH;
Pa3BUTHL NPOCTPAHCTBCHHBIC IMPEACTABIICHHUA H I/1306paSI/ITeJ'II)HI>IG YMCHUA, OCBOUTH OCHOBHBIC q)aKTBI U MCTOAbI IMIIAHUMCTPHUHU, MMO3HAKOMHTHECA C
HpOCTCI\/JIHII/IMI/I MPOCTPAHCTBCHHBIMU TCJIaMU U UX CBOfICTBaMH;
® [OJYYHUTH MPEACTABICHHUS O CTATUCTUUECKUX 3aKOHOMEPHOCTAX B PEaTbHOM MHPE M O PA3IMUHBIX CIIOCO0aX UX U3y4eHHs, 00 0COOCHHOCTSIX BHIBOJIOB H
MIPOTHO30B, HOCAILIUX BEPOATHOCTHBIN XapaKTep;
® Pa3BUTH JIOTUYCCKOC MBIIIJICHUEC U P€Yb — YMCHUSA JIOTUYCCKU 000CHOBLIBATE CYXKACHUS, TPOBOANUTDb HECIOXKHBIC CUCTEMATHU3allUH, IPUBOJAUTE NPUMEPLI
U KOHTPIPUMEPHI, UCIOJIB30BaTh PA3JIMYHbIC S3bIKM MATEMAaTUKH (CIOBECHBIH, CUMBOJWYECKUH, rpaduueckuil) A WIUIIOCTPAalUd, UHTEPIpPETalH,
apryMEHTallUM U 10Ka3aTelIbCTBA;
® C(l)OpMI/IpOBaTI) IpeaACTaBICHUA 00 HN3Yy4aCMbIX IIOHATHUAX KW MCETOAAX Kak BaYKHEHIIINX CpeacTBax MATEMATUYCCKOTO MOJCIHMPOBAHHA PEATbHBIX
MPOLECCOB U SIBIICHU.
H3yuenue mamemamuxku Ha Cmynenu 0CHO6H020 00uie20 00PA306aHUA HANPAGIEHO HA OOCMUIICEHUE CEOYIOUUX Uelell:
° OoBJIaJl€HHUC CHUCTEMOM MAaTeMaTHYEeCKHX 3HaHWN U YMeHHﬁ, HGO6XOJII/IMI)IX AJid MPUMCHCHUA B HpaKTI/ILIeCKOfI ACATCIIBHOCTU, H3YUCHUA CMCKHBIX
JTUCITUILINH, TPOIOJDKEHUST 00pa30BaHMUS,



o HHTEJLIEKTYaAJIbHOE Pa3sBUTHE, (OpPMUPOBAaHUE KaueCTB JIMYHOCTH, HEOOXOAUMBIX YEJIOBEKY /ISl OJHOLEHHOH )KU3HU B COBPEMEHHOM OOILECTBE: SICHOCTb
U TOYHOCTb MBICIIH, KPUTUYHOCTh MBILIUICHHSI, HHTYULIUS, JJOTHYECKOE MBIIIJIEHHUE, SIEMEHThI alTOPUTMHUUYECKON KYJIbTYpPbI, IPOCTPAHCTBEHHBIX IPEJICTABICHHH,
CIIOCOOHOCTB K IIPEOJIOJICHUIO TPYAHOCTEH;

o (bopanOBaHne HpeIlCTaBJIeHPlﬁ 00 HACAX U METOAAaX MATEMATUKH KAaK YHHUBCPCAJIIBHOI'O sA3bIKa HAYKH W TCXHHUKH, CPEACTBA MOJCIUPOBAHUA SIBJICHUI N
IIPpOLIECCOB,
L4 BOCIIMTAHUE KYJIbTYpPbl JIMYHOCTHU, OTHOIICHHA K MATCMATHUKC KAK K YaCTU O6IHC‘ICHOBC‘ICCKOﬁ KYJbTYPbI, TOHUMAHUC 3HAYMUMOCTU MATCMATUKHU IJIA

HAYYHO-TEXHHYECKOTr0 IIporpecca.
MecTo npeamera B 0a3MCHOM Y4eOHOM ILJIaHE
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 gacoB 1711 00513aTeIbHOI0 U3YUSHHUs MaTeMaTUKU. B 1mKkonbHOM yueOHOM miiaHe: B 7, 8 n 9 kilaccax — 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 pe3ysbTare MNepeHoca Mpa3JHUYHBIX JHEH Ha HU paOoueil Heleau MPOU30LUI0 COKpalleHne nporpammsl Ha 3 yaca. CokpalleHue KajJeHIapHO —
TEMaTUYECKOT0 TUNIAHMPOBAHUS OCYIIECTBHIIOCH 33 CUET YaCOB IIOBTOPEHHSI U COCTABIIIO 167 4acos..

OO0meyuyeOHbIe YMEHUsI, HABBIKH H CIIOCO0OBbI /1esITeIbHOCTH.
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 YMEHUSAMU 00I1ey4e0HOr0 XapakTepa, pa3sHoOOpa3HbIMH CIIOCOOaMHU J1€SITEIbHOCTH, IPUOOPETANIN OTIBIT:

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

— pelieHus pa3HOOOpa3HBIX KJIACCOB 33/a4 U3 pa3IMYHbIX pa3/ieoB Kypca, B TOM YHCIe 3aa4, TPeOyIOIUX MOUCKa MyTH U CIOCOOOB PELICHNUS;

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

— SICHOTO, TOYHOT'0, TPAMOTHOT'O M3JI0’KEHUSI CBOMX MBICIECH B YCTHOW M MUCHbMEHHON PEYH, UCIIOJIBb30BAHUS PA3IMUHBIX S3bIKOB MaTeMaTHKHU (CIOBECHOTIO,
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, CHCTEMAaTH3alliy, aHajdu3a U KiaccupuKanuy nHQopMaIuu, UCIOIb30BaHUs pa3HOOOPa3HbIX HH(HOPMAIITMOHHBIX UCTOYHUKOB, BKIIOUas yU4eOHYIO
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 3aKkperuieHus U3y4eHHOTO MaTepraia. 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, ONIPEEIATh Ledb 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 CAMOCTOSITEIbHO;
® COCTaBIATH (MHAWBUIYAIbHO, B TPYIIIE) IUIAH PEHICHUS POOIEeMbI (BBITOTHEHHS TPOSKTA);
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 COBEPIIEHCTBOBATh CAMOCTOSITENBLHO BbIPAOOTaHHBIE KPUTEPUU OLIEHKU.
Ilo3HaBaTenbHbBIE:
® aHATU3UPOBATh, CPABHUBATH, KJIACCH(PUIIMPOBATH U 0000IIATH (PAKTHI U SBJICHHUS;
® OCYIIECTBIISITh CPaBHEHHE M KIACCH(PHUKAIMIO, CAMOCTOSATEIBHO BBIOMpAss OCHOBAHHMA W KPUTEPUHM JJISl YKAa3aHHBIX JIOTMYECKUX OMNEpaIif; CTPOUTH
KJIacCU(UKAUIO YyTEM TUXOTOMHYECKOTO JIeNIeHHsI (Ha OCHOBE OTPULIAHHS);
CTPOUTB JIOTHYECKH OOOCHOBAHHOE PACCy’KICHUE, BKIIOUYAIOIIEee YCTAaHOBJICHNE IPUUYNHHO-CIIEICTBEHHBIX CBSI3CiH;
co3/1aBaTh MaTeMaTUYECKUE MOJIEIIH;
COCTABIISATh TE€3UCHI, Pa3IMYHbIC BU/bI TIAaHOB. [IpeoOpa3oBeIBaTh HHPOPMALIMIO U3 OJHOTO BUIA B IpYroi (TabauIly B TEKCT, TUarpaMMy);
BBIUUTHIBATh BCE YPOBHU TEKCTOBOW MHPOPMALIUH.
YMETb OIPEJENISTh BO3MOXHbIE HCTOUHUKN HEOOXOJUMBIX CBEIEHUHN, POU3BOAUTH TOUCK MHPOPMALIMH, aHATU3UPOBATh U OLIEHUBATh €€ 10CTOBEPHOCTb.
MTOHMMasl MTO3UIMIO APYTOro 4Yel0BeKa, pa3jinyaTh B €0 PeYd: MHEHHE (TOUKY 3pEHUsl), TOKA3aTelIbCTBO (apryMEHThI), (DaKThl; TUIIOTE3bl, AaKCHOMBI, TEOPUH.
J1J1s TOr0 CaMOCTOSITENIbHO UCTIOIb30BaTh Pa3IMYHbIE BUABI UTEHUS (M3y4aroliee, IPOCMOTPOBOE, 03HAKOMUTENILHOE, IIOMCKOBOE), MPUEMBI CyLIaHUS.
® CcaMOMy CO3[aBaTh UCTOYHUKU MH(OPMAIMM PAa3HOTO THMA U JJIs pa3HbIX ayJUTOpUi, coOm01aTh HHPOPMALIMOHHYIO TUTHEHY U MpaBuiia HH(OpMaLlMOHHOM
0C30IMaCHOCTH;
® yMEThb HCIOJIb30BATh KOMIIBIOTEPHbIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTUM KaK MHCTPYMEHT JUIsl JOCTHXKEHHUS CBOUX LieJed. YMETh BbIOMpaTh aJeKBATHBIE
3aJlaye HHCTPYMEHTAJIbHbIE IPOTrPaMMHO-aNapaTHbIE CPEJICTBA U CEPBUCHI.
KomMmyHnkaTuBHbIC:
®  CaMOCTOSITEIILHO OPTaHM30BHIBATh YU€OHOE B3aMMOJICUCTBHE B TPYMIE (OMPEACTIATh OOIIHE 1NN, JOTOBAPUBATHCS APYT C IPYTrOM | T.]1.);
e OTCTaMBas CBOIO TOUKY 3pEHUS, IPUBOIUTH apTyMEHTHI, MOATBEpKaas ux pakramu;
® B JIUCKYCCHM YMETh BBIIBUHYTH KOHTPApTyMEHTHI;
® YYUTHCA KPUTHMYHO OTHOCUTHCS K CBOEMY MHEHHUIO, C JOCTOMHCTBOM MPU3HABATh OIIMOOYHOCTh CBOETO MHEHHUS (€CIIM OHO TAaKOBO) U KOPPEKTHUPOBATH €T0;
® [IOHHMAs MO3UIHIO IPYTrOro, pa3inyaTh B €r0 peyl: MHEHHUE (TOUKY 3pEHHUs), 10Ka3aTeIbCTBO (apryMEHThI), (DaKThl; TUIIOTE3bl, AKCHOMBI, TEOPUH;



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

IIpenmeTHble TPeGOBaHUS K YPOBHIO MOATOTOBKHU BbINIYCKHUKOB
B pesynbrare n3ydenus Kypca anreOpsl 00ydaronecs 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 nux HpI/IMeHCHI/ISI JUJIA peIHGHI/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 MPUBEIU MAaTEMAaTUYECKYIO HAYKy K HEOOXOIMMOCTH PACIIUPEHUS MTOHATHS YUCIIa;

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

= KakiuM 00pa3oM reoMeTpusi BO3HUKIIA U3 MPAKTUYECKUX 33/1a4 3eMJIEMEpHUs; MPUMEPbl TEOMETPUUECKUX OOBEKTOB M YTBEPXKICHHHN O HUX, BAXKHBIX JIJIS
IIPAaKTHKH,

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

APUDOMETHUKA

yMeTh

"  BBHINOJHATH YCTHO apudmeThyeckue NEUCTBUSA: CIOKEHHE U BBIUMTAHUE JIBY3HAYHBIX YHUCEN U JECATUYHBIX IpoOeil ¢ JAByMs 3HAKaMH, YMHOXXCHHE
OJHO3HAaYHBIX YHUCECII, apI/I(bMeTI/ILIeCKI/Ie orecpanuu C OOBIKHOBEHHBIMU I[pO6$IMI/I C OJHO3HAYHbIM 3HAMCHATCJIEM U YHUCINUTECIICM,

"  [EepexXOoAUTh OT OJHOW (OpPMBI 3amHMcCH YUCEN K APYro, MPEACTaBIsATh NECATHYHYIO IpoOb B BHJE OOBIKHOBEHHOW M B MPOCTEHUINUX 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 pallMOHAJIbHBIMU YHUCJIaMH, CPABHHUBATH PAlMOHAJIIBHBIC U ﬂeﬁCTBHTCHBHBIC quciia, HaXOJUTh B HECIOXHBIX
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/I36I)ITKOM, BBITIOJIHATHb OLUCHKY YHCJIIOBBIX BBIpa)KCHHfI;

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

"  pemiaTh TEKCTOBBIE 337a4UH, BKIIOYAs 3a1a4H, CBSI3aHHBIE C OTHOIICHUEM U C MPOMOPIIMOHATBHOCTHIO BETMYUH, IPOOSIMHU U MPOIIEHTAMU;

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



. pEILICHHS HECJIIOKHBIX MPAKTUYECKUX PACUETHBIX 33]a4, B TOM YHCJIE C UCIIOJIB30BaHUEM MPH HEOOXOIMMOCTH CIIPABOYHBIX MATEPUAIIOB, KAJIBKYISATOPA,
KOMITbIOTEPA,

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

. MHTEPIIPETALIUN PE3YIBTATOB PEILICHUS 33]1a4 C yUETOM OTPaHUYEHUH, CBS3aHHBIX C pealbHBIMU CBOMCTBAMM pacCMaTPUBAEMBbIX IIPOLIECCOB U SIBJICHUII;
AJI'EBPA

yMeTh

. COCTaBJIATh OYKBEHHbIE BBIPAXKEHUS U (POPMYJIBI IO YCIOBUAM 33Jay; OCYLIECTBIATh B BBIPAKCHUIX U (POPMYJIaX YUCIOBbIE MOJACTAHOBKHU U BBIIOJIHAThH
COOTBETCTBYIOIIME BHIYMCIICHHUS, OCYIIECTBISTH MOJICTAHOBKY OJHOTO BBIPAXECHHUS B JAPYroe; BEIPAXKaTh U3 GOPMYII OJTHY IEPEMEHHYIO Y€pe3 OCTaJIbHbIE;

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

. pelarh JIMHEHHbIE ypaBHEHMs pellaTh JUHEHHBbIE pellaTh TEKCTOBBIE 3a/1a4M alreOpandeckMM METOJI0OM, MHTEPIPETHPOBATh MOJYUYEHHBIM pe3ysbTar,
IPOBOJIUTH OTOOP pelIeHui, ncxoas u3 GOPMYITUPOBKH 3a1a9H;

. n300pakaTh yKMcia TOUKaMU Ha KOOPAMHATHOHN MPsIMOH;

. OIpeAeATh KOOPAUHATHI TOUKHU INIOCKOCTH, CTPOUTH TOUKH C 3a/laHHBIMU KOOPJIMHATaMHU;

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

o OPUMEHSATH rpaduuecKre MpeACTaBICHUs PU PEIEeHUN YpaBHEHHH, 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:

. BBIMIOJIHEHUS] pacyeToB MO (opMyliaM, COCTaBICHHUS (OpPMYJ, BBIPAKAIOIIUX 3aBUCUMOCTH MEXIY pEalbHbIMM BEJIMYMHAMU; HAXOXKACHUS HYKHOU
(bopMyIIbI B CIIPAaBOYHBIX MaTepHajax;

. MOJIETUPOBAHUS MPAKTUYECKUX CUTYallUH U UCCIIEOBAHUN TOCTPOCHHBIX MOJIEJIEH ¢ MCIOJIb30BAHUEM arapara anreopsl;

. OTHCaHMs 3aBUCUMOCTEHN MeXly (PU3MUECKUMH BEIMUYUHAMU COOTBETCTBYIOIUMH (POpMyIaMH MPH UCCIIETOBAaHUM HECIIOKHBIX MTPAKTUYECKUX CUTYalUi;
. MHTEPIIPETAlUU IPpaUKOB peabHBIX 3aBUCUMOCTEH MEX1y BEIUUYUHAMMU.

3JEMEHTBI JIOTUKA, KOMBUHATOPUKH, CTATUCTUKHA U TEOPUU BEPOATHOCTEM

yMeTh

. IIPOBOJINTH HECJIOXKHBIE JIOKA3aTENbCTBA, IMOJydYaTh IPOCTEUINNE CIEACTBUS M3 HW3BECTHBIX WJIM paHEe IOJYyYEHHBIX YTBEP)KICHMI, OLEHUBATH
JIOTUYECKYIO NPAaBUIIBHOCTD PACCYKIAEHUN, UCIIOIB30BATh IPUMEPBI I WIITIOCTPALUU U KOHTPIPUMEPHI IJIs OIIPOBEPIKEHUS YTBEPKICHUN;

. pematb KOMOMHATOPHBIE 33a4U IIyTEM CHCTEMAaTUYECKOTo repedopa BOZMOKHBIX BAPUAHTOB, BBIYUCIIATH CPEHIE 3HAUECHUS PE3YyIbTaTOB U3MEPEHUI;



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

. BBICTPAaWBaHUs apryMEHTAIMH [IPU JJOKa3aTelIbCcTBE (B (hOpMe MOHOJIOTA U IUAJIOra);

. pacro3HaBaHMs JJOTUYECKH HEKOPPEKTHBIX PaCCYXKICHUM;

. 3aIIMCU MAaTEMATUYECKUX YTBEPKICHUMN, JOKA3aTEIIbCTB;

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

. peleHusl TpakTUYeCKUX 3aJad B MOBCEIHEBHON M MPO(ECCHOHATBHOU NEATEIbHOCTH C WCIOJIb30BAHUEM ACWCTBUI C YHCIaMHM, MPOLEHTOB, JIMH,
Iomaaen, o00beMoB, BpeMEHH, CKOPOCTH;

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

o NIOHMMAHHUS CTATUCTUYECKUX YTBEPIKICHUM.

I'EOMETPUA

yMeTh

. I10JIb30BATHCS A3BIKOM T'€OMETPUU JJIS ONIUCAHUS IPEAMETOB OKPYKAIOLIETO MUPA;

. pacro3HaBaTh reOMETPUIECKUE PUTYPHI, pa3INdaTh UX B3AaUMHOE PACIIOJIOKEHUE,

. n300pakaTb reOMeTpUYECKUe (PUTyphl; BBIOJIHATH YUEPTEXKU IO YCIOBHUIO 33jjay; OCYLIECTBIATh peoOpa3oBaHus Gpuryp;

J pacrno3HaBaTh Ha YepTexkax, MOJENAX U B OKpYyKarollell 00CTaHOBKE OCHOBHbBIE IIPOCTPAHCTBEHHBIE TEJIa, N300paXkaTh UX;

J B [IPOCTEUILHNX CIIy4YasiX CTPOUTH CEYCHUS U PA3BEPTKU IIPOCTPAHCTBEHHBIX TEII,

. IIPOBOJIUTH ONIEPALIMM HAJl BEKTOPAMH, BBIYUCIIATH JUIMHY U KOOPJIMHATHI BEKTOPA, YIOJ MEXAY BEKTOPAMHU;

J 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; HAXOAUTh 3HAUEHHsI TPUTOHOMETPUUYECKUX (DYHKIMH 1O 3HaYEHUIO OJHOM U3 HUX, HAXOJUTh
CTOPOHBI, YIJIbI U IUIOUIA/IM TPEYrOJIbHUKOB, AJIMHBI JIOMaHbIX, IyT OKPYXHOCTH, IJIOLIa/Ied OCHOBHBIX T€OMETPUYECKUX (QUTYp U (PUryp, COCTABICHHBIX U3
HUX;

. pelath reoMEeTpUYecKHe 3aJayud, ONMHUPasCh HAa M3YYEHHbIE CBOMCTBA (UIYp M OTHOIICHUH MEXAY HUMH, IPUMEHSS JOMOJHHUTENIbHbIE MOCTPOEHHUS,
anreOpandyecKuii 1 TPUTOHOMETPUUECKUH anmapar, UJIeH CUMMETPHH;

. IIPOBOAMTH JJOKA3aTENIbHbIE PACCYXACHUS IIPU PELICHUH 3a]1a4, UCII0JIb3YSl U3BECTHBIE TEOPEMBI, 0OHAPYKMBask BOZMOXKHOCTH JIJIsl X UCTIOJIb30BaHMUS;

. pelaTh IpOCTENIINE TUIAHUMETPUUYECKNE 3a]Ja4l B IPOCTPAHCTBE;

HCI0JIb30BATh IPHO0peTeHHbIE 3HAHUS U YMEHHS B PAKTHYECKOI 1esiTe IbHOCTH M OBCEJHEBHOM KM3HM IS

. ONMCAHUS PEAJIbHBIX CUTYyallMil Ha 3bIKE TEOMETPHH;

. pacyeToB, BKIIOYAIOMIUX MPOCTEHIINE TPUTOHOMETPUYECKHE (OPMYIIBI;

. pEILIEeHUsI TEOMETPUUYECKUX 3a/1a4 C UCIIOJIb30BaHUEM TPUTOHOMETPHUH

. pelIeHns MPAaKTUYECKUX 3a/ay, CBA3AHHBIX C HAXOXKJIECHHUEM I'€OMETPUUYECKUX BEJIMYMH (MCIONIb3Ys MPU HEOOXOJUMOCTU CIPABOYHUKU U TEXHHUYECKUE

CpeICTBa);



. MOCTPOCHUN T€OMETPUUYECKUMU HHCTPYMEHTaMU (JIMHEWKa, YrOJIbHUK, HIUPKYJIb, TPAHCHIOPTHD).

COJAEP) KAHUE OBYUEHUSI
Auredpa
IMoBTOpenue ajaredpn 7 kiaacca (1 gac)
1. PanuonasbHble apodu (21 vac)
PannonansHas 1po6s. OCHOBHOE CBOMCTBO JIpoOu, cokpalieHue apodeit. CiioxkeHue, BBIUMTaHUE, YMHOKEHUE U JICTICHUE TPOOCH.

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

Llesib — BEIpabOTaTh YMEHUE BBHITIOIHSITH TOXKICCTBEHHBIE TPEOOPA30BAHNUS PATMOHATBHBIX BBIPAKCHHIA.

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

Ymems ocyiecTBIATH B palliOHAIBHBIX BBIPAKEHUSAX YMCIIOBBIE [TOICTAHOBKU U BBIIOJHATH COOTBETCTBYIOIINE BEIYUCIICHHS, BBIMOIHATh ASUCTBUS CIOKEHUS U
BBIUYUTAHUS C IreOpandecKuMH IpOOsSMHU, COKpamaTh APOOb, BBHIIOIHATH Pa3ioKEHHWE MHOTOWICHA HA MHOXHTEIH NMPUMEHEHHEM (POpMyIN COKpamieHHOTO
YMHOXXEHUS, BBIIOJIHATH MPeoOpa3oBaHUE PALMOHAIBHBIX BBIPAXKEHUN. VMmemsb OCYIIECTBIATh B PALMOHAIBHBIX BBIPAKEHUSAX UHUCIOBBIE IOJCTAHOBKH M
BBITIOJIHSATH COOTBETCTBYIOIME BBIYMCIICHUS, BBIMOJNHATH JCUCTBUS YMHOXXEHHSI W JICJIEHUS C anreOpanvdeckuMu IpoOsSMHU, BO3BOJUTH JPOOb B CTEICHB,
BBITOJIHATH MTPe0Opa3oBaHue pallMOHAIBHBIX BBIPRXKEHUI; MPABUIBHO YHOTPEOIATh ()YHKIMOHATBHYIO TEPMUHOJIOTUIO (3HaYeHHE (PYHKIIUH, 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 uucie. OOumme cBeaeHUs O JAEMCTBUTENbHBIX uuciax. KBaapaTHbIl KOpeHb, NMPpUOMMKEHHOE 3HAYEHUE KBAJIPaTHOIO KOPHS.

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

Ilesab — cucreMaTH3UPOBATh CBEAECHUS O PALMOHAIBHBIX YMCIIAX U JaTh MpeJCTaBleHre 00 UppallMOHATIbHBIX YHUCIAX, PACIIMPUB TEM CAMbIM MOHSATHE YHUCIA;
BbIpa0OTaTh YMEHUE BBINOIHATH IPOCTENIINE TPeoOpa3oBaHMsl BIPAKEHUH, COAEpKAIIUX KBaApaTHbIE KOPHHU.

3namp onpeneneHus KBAJAPaTHOTO KOPHSA, apU(YMETHUECKOro KBAJAPATHOTO KOPHSA, KaKHe YHCIIa Ha3bIBAIOTCS PAlMOHAIBHBIMU, WPpAlMOHAIBHBIMHU, Kak
0003HavYaeTcs MHOKECTBO PallMOHAIBHBIX YHCEN; CBOWCTBA apU(PMETUYECKOTO KBaPATHOTO KOPHS.

Ymems BbmonHATH mpeoOpa3zoBaHUE YHCIOBBIX BBIPAXKEHHUH, COJEpXKAIIMX KBaJpaTHbIE KOPHHU; pellaTh ypaBHEHHUS BHJA 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 MHOKUTEJb MOJ] 3HaK KOPHSI; BBIMOJHITH IpeoOpa3oBaHue
BBIPAKEHUM, COACPKALUX KBAJAPATHBIE KOPHH.



3. KBagpartnbie ypaBHeHus (21 yac)

KBanparnoe ypaBHeHue. @opmysibl KOPHEN KBaJpaTHOroO ypaBHEHHs. Teopema Buera. Pemenue panmoHanbHbIX ypaBHEHHU. PemeHue 3amad, npuBOASIIMX K
KBaJIpaTHbIM M PallMOHAJILHBIM YPABHEHUSIM.

Ieapb — BeIpaboTaTh YMEHHUS pELIaTh KBAAPATHBIE YPABHEHUS], IPOCTEHIINE PALIMOHAIBHBIE YPABHEHUS U IPUMEHSITH U3 K PEIICHUIO 3a/1a4.

3namp, 4TO TaKoe KBaJpaTHOE ypaBHEHHE, HEMOJHOE KBAJpaTHOE YpPaBHEHHUE, NPUBEAECHHOE KBaJpaTHOE ypaBHEHHE; (HOpMyJbl AMUCKPUMHHAHTA U KOpPHEH
KBaJIpaTHOI'O ypaBHEHUs, TepeMy Buera u obparnyto eil.

Ymems pemarb kBajpaTHbIE ypaBHEHHUsS BbLIEICHHMEM KBaJpaTa JBY4WIEHA, pellaTh KBaJApaTHbIE ypaBHEHUS 10 (opMyse, pellaTh HENOJIHbIE KBaJpaTHbIE
yYpaBHEHHsI, peIIaTh KBaJApaTHBIE YPAaBHEHUS C TOMOIIBIO TEOpEMBI, 00paTHOU Teopeme Buera, rcmonb3oBaTh TeopeMy Buera mis HaxoxneHus ko3dduimueHTon
U CBOOOJHOTI'0 WIEHA KBAJAPAaTHOI'O YPaBHEHUS; pelllaTh TEKCTOBBIE 3a/1a4M C IIOMOLIbIO KBAAPAaTHBIX YPABHEHUH.

3namp Kakue ypaBHEHHS HA3bIBAIOTCA JPOOHO-PAIMOHATIBHBIMHM, KaKHe OBIBAIOT CIIOCOOBI pEIICHHs YypaBHEHWH, MOHMUMATh, YTO YpaBHEHHE — 3TO
MaTeMaTHUYECKUH anmapar pelieHus: pa3Ho0Opa3HbIX 3a/1a4 MaTeMaTUKU, CMEXKHBIX 00J1acTell 3HaHuil, PAKTUKH.

Ymemsp pemate npoOHO-palMOHANIbHBIE YpPAaBHEHUS, pelIaTb YPAaBHEHMsI TIpapUuecKUM CIIOCOOOM, pellaTh TEKCTOBbIE 33Jaud C I[OMOILBIO JPOOHO-
palOHAaIbHBIX YPABHEHUM.

4. HepaBencrBa (22 yaca)

YucnoBsle HEpaBEHCTBA U UX CBOMCTBaA. [lowieHHOE ClIOKEHHE M YMHO)KEHHME YUCIIOBBIX HEpaBEHCTB. [IpuMeHEHNE CBOWCTB HEPAaBEHCTB K OLICHKE 3HAYCHUs
BbIpaxkeHUsl. JIuHEeilHOe HEpaBEHCTBO ¢ 0OAHOM NepeMeHHOoM. CrcTeMa JIMHEHHBIX HEPABEHCTB C OJITHOM MEPEMEHHOM.

Ilesb — BEIpabOTaTh yMEHUS peIIaTh JIMHEHHbIE HEPABEHCTBA C OJJHOM MEPEMEHHON U UX CUCTEMBI.

3namsb omnpejeieHue YKMCIOBOIO HEPaBEHCTBA C OJHON NMEPEMEHHOM, UYTO Ha3blBaeTCS PELUICHHMEM HEPaBEHCTBA C OJAHOW MEPEMEHHOM, YTO 3HAYUT PELIUTh
HEpaBEHCTBO, CBOICTBA YMCIIOBBIX HEPABEHCTB, IOHUMATh (DOPMYIHPOBKY 33J1a4l «PELIUTh HEPABEHCTBOY.

Ymemp 3anucpiBaTh M UWTATh YHMCIOBBIE IPOMEXKYTKH, U300pakaTh UX Ha YMCIIOBOI MPSAMOM, pemiaTh JUHEHbIe HEpaBEHCTBA C OJHOM NEPEMEHHOM, pelarhb
CUCTEMBI HEPABEHCTB C OJTHON IIEPEMEHHOM.

Ymems npumenATH CBONCTBA HEPABEHCTBA NIPU PEIICHUN HEPABEHCTB U UX CHCTEM.

5. Ctenensn ¢ ueabiM nokasaresem (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 onpesieTIeHUE CTENEHU C LEJIBIM U LEIbIM OTPULIATENIBHBIM ITOKa3aTeNIeM; CBOWCTBA CTETIEHH C LIEJIBIM TIOKA3aTEIIMH.

Ymemp BBIIONHATH NEHCTBUS CO CTENEHSMU C HATypaJbHBIM U LIETBIM MOKA3aTeNsMU; 3alHChIBaTh YKMCIa B CTAHIAPTHOM BUJE, 3alHCHIBATh MPUOINKEHHbBIE
3HA4YEeHUS YHUCEJI, BBITOIHATH JEHCTBUS Ha/l NPUOIMKEHHBIMU 3HAUECHHUSIMU.

6. Di1eMeHTBI CTATUCTHKH H Teopuu BeposiTHOcTeidl (5 yacoB)

HauanbHble cBefieHNs: 00 OpraHu3aliy CTaTUCTHYECKUX HUCCIIETOBAaHHMN.

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 BEIOOPOUYHOM COBOKYITHOCTH, pa3Maxa, MOJIbI, CpEHEr0 apu(hMEeTUIECKOT0, ITOJTMTOHA U THCTOIPAMMBI.
Ymems naxonuth 1Mo TabNMIE YACTOT TAKUX CTATUCTHUECKUX XapPAKTEPUCTHUK, KaK cpeHee apuMeTHIecKoe, MOIa, pa3Max.

7. lloBTopenue. Pemenue 3apau (8 yacoB)

3akperuieHNe 3HaHUH, yMEHUH M HAaBBIKOB, MIOJIyY€HHBIX Ha YPOKax IO JaHHBIM TeMaM (Kypc anreOpsl § Kiacca).

I'eomerpus

IloBTOpEHUE Kypca reoMeTpun 7 kiacca (2 yaca)
YeT1bipexyrojbHuku (18 yacon)
Omnpenenenue yetbipexyronbuuka. [lapamienorpamm u ero cBoiicta. [Ipusnaku napamnenorpamma. [IpsmoyroiasHuK, 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 MPSIMOYTOJIbHOTO Tpeyronbauka. Teopema [Iudaropa. HepaBencTBo Tpeyronpauka. IlepneHIukynsip 1 HAKIIOHHAS.
CoOTHOILIEHHE MEKYy CTOPOHAMM U YIJIAMH B IPSIMOYTOJIbHOM TPEYIrOJIbHUKE. 3HaYEHUsI CUHYCa, KOCUHYCA U TAHT€HCA HEKOTOPBIX YIJIOB.
JlekapToBbI KOOPAMHATHI HA MJI0CKOCTH (9 YacoB)
[IpsiMmoyronbHas cucTeMa KOOpJAMHAT Ha 1iockocTh. Koopaunartsl cepennnbl oTpe3ka. PaccrosiHue Mexay ToukaMu. Y paBHEHUS MPSMON U OKPYKHOCTH.
Koopaunatsl nepeceuenns npsmoix. [ 'paduk nmuneitHon ¢pynkuuu. [lepecedenne npsmeIx ¢ OKpy)HOCThI0. CHHYC, KOCHHYC, TaHTreHC 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. Koopaunate! Bektopa. ClokeHrne BEKTOPOB U €ro CBOMCTBA. Y MHOXKEHHUE
BeKTOpa Ha yncio. KommmHeapHbie BeKTOphl. CKaJIIpHOE TPOU3BENEHNE BEKTOPOB.
IMoBTOopenue. Pemenue 3aga4 (3 yaca)
HroroBasi KOHTpoJILHAsI paGoTa Mo MaTemaTuke (2 yaca) Pagora Haj ommokamMu no maremaruke 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  |01.09 Ne 21, 22, 51, 52
YMHOKEHUS, TpeoOpa3oBaHNe BHIPAKEHUH.
2 ParmonansHble BRIpaKEHUSL. 1 |Lenoe, npoOHoE, pallMOHATBHOE BHIPKEHHUS. 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  |Ilpocreiimue reomerpuyeckue GUrypsl. YTIIbl, UX BUIBI U o . 05.09 3agauu Ha TOTOBOM UEPTEKE
cBoiicTBa. TPeYroNbHUK, ero pa3HOBUAHOCTH, SIEMEHTHI, K:}?f:;? 06.09
CBOICTBa, NPU3HAKHU PaBEHCTBA. Pemenue 3a1au
5 PanyoHanbHbIE BBIpaKEHMUSL. 1 Lenoe, apobHoE, palliOHATILHOE BBHIPAXKEHUSL. Cp 07.09 Ne 11, 14, 17.
HonycTuMele 3Ha4eHUs] IEPEMEHHON
6-7 OCHOBHOE CBOMCTBO IpoOH. 2 OcHOBHOE CBOICTBO PpOOH, €ro MPUMEHEHHE. CPp 08.09 Ne 29, 30, 32 (a, 6),
CoxpaleHue 1pooeii. 9.09
8 Omnpenenenre 4eThIPEXYTroIbHUKA. 1 UeTbIpEXYyTOJIbHUK, CTOPOHBI, BEPIINHBI, JHATOHAJH. YO 12.09 I1. 50. K. B. 1-5, Ne 6 u3 1. 4,
IlepuMeTp yeThIpeXyrojbHUKA. No 2 u3 . 4.
9 [MapannenorpaMm u ero CBOWCTBA. 1  |TlapamnenorpaMM. TUaroHAIW MapajuieiorpaMma. YO 13.09 IT. 51, . B. 1-7, Ne 3, 3amaun
[Tpu3Hak napajuiesorpamma. 0] 3aITHCh.
10 OCHOBHOE CBOWCTBO JIPOOH. 1 OCHOBHOE CBOMCTBO JpO0OHU, €ro MPUMEHEHUE. CP 14.09 Ne 29, 30, 32 (a, 0),
CoxkpatieHue 1pooeii.
11-12 | CnoxeHue U BEIYUTaHUE JApoOeit ¢ 2 CyMMa ¥ pa3HOCTb APOOEH ¢ OMHAKOBBIMU CP 15.09 Ne 55 (B, 1), 56 (r-¢)
OJIMHAKOBBIMU 3HAMEHATEJISIMHU. . 3HaMEHATENSIMHU. 16.09
13 CgoiicTBa nuaronanei 1 [Tapamnenorpamm. /lnaronanu napajiesiorpaMma. YO 19.09 I1. 52, x. Bompocsr 1-8, 3 7 u3
napajuiesiorpaMma. CBOHCTBO AMaroHayeil napajuiesiorpaMma. 1. 6, 3aJ1a4a 10J1 3aIHCh.
14 CBolicTBa NPOTHUBOJIEKAIIUX CTOPOH 1 [TporuBonexamme CTOPOHBI M yriibl mapaienorpamma. | OP, CP [20.09 I1. 50-53, Ne 9, 15 (3), 16 (3),
U YTJIOB MapajuiejorpaMma. [Tpusnak napamienorpamma (TIo0 JIByM CTOPOHAM). 20.
15-17 |CnoxeHue ¥ BEIYUTAHHUE IPOOEH ¢ 3 CyMMa U pa3HOCTbh JIpOOei ¢ pa3HBIMU 3HAMECHATEIISIMU. M, CP |21.09 Ne 76, 78, 97 (a,0), 106, 107.
Pa3HBIMH 3HAMEHATEIISIMH. 22.09
23.09
18 Konmponvnaa paooma Ne 1 no 1 [IpeoOpa3oBaHye CyMMBI M Pa3HOCTU APOOEH C pa3HBIMU B KP 26.09 CamoorneHka.
meme «Payuonansnoie Ipo0b.
8bIPAICEHUA)
19 CBoiicTBa MPOTUBOJICHKAIINX CTOPOH 1 [IpoTHrBoOJNIEKAIIIE CTOPOHBI U YTIIBI TTApaJLIeIOrpaMma. ®P,CP |27.09 I1. 50-53, Ne 9, 15 (3), 16 (3),
Y YIJI0B NapajuiejorpaMma. [Tpu3Hak napajuienorpamma (1o IByM CTOPOHaM). 20.
20-21 | YMmHOxeHue npobeii. Bo3BeneHue 2 YMHOKEHUE palioHANBHEIX IpoOeii. Bo3Benenue npodu CP 28.09 Ne 111, 112,, 120.
JpOOH B CTEIICHD. B CTETICHb. 29.09
22 [enenue npobeii. 1 Jenenue npobeii. CP 30.09 Ne 134,137, 138, 144 (a),
145.
23 Pemenue 3aia4d mo reme 1 [Tapannenorpamm. CBOICTBa U NPU3HAKU YO, 03.10 I1. 50-53, Ne 21, 22 (2), 23 (2).

12



Neni/m | Tema ypoxa K-Bo |JieMeHTHI conep:kaHus Dopmbl Cpoxu Jdomamnee 3axanue
yac KOHTPOJIS | TPOBE/ICHUSA
ypoka
«[Tapamnenorpammy napajiesnorpamMmma.

24 [psiMOyTOJIEHUK. 1 [Mapannenorpamm. [IpsMoii yromi. IpsMOyroJbHHK. Tecr 04.10 I1. 54, KOHTPOJIBbHBIE BOIIPOCHI
IUarOHaIM MpsSMOyToIbHAKA. [leprumeTp 10,11, Ne 26,28.
npsiMoyrosibHuKa. CBOMCTBA IPSIMOYTOJIHHKA.

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

26-27 |TIpeoOpa3oBaHue paUOHATLHBIX 2 O000IIeHNE 3HAHUH yJaIUuXCcs O ICHCTBHAX C IPOOSIMHU. ®O, |06.10 Ne 149, 150, 152, 155, 160,
BBIPAKEHUIA. CP, ect |07.10

28 Pom6. KBanpar. 1  |Pom0. /Inaronanu pomba. CBoiictBa pomba. KBaspar. YO,CP |10.10 I1. 55-56, Ne 36, 37, 42.
CBolicTBa KBagpara.

29 Pemenne 3amad mo reme 1 [TapamnenorpamMm, IpsMOYTOJIbHHUK, pOMO, KBaparT. OP, [TP |11.10 I1. 50-56, Ne 30, 39, 47.

«YeThIpexXyroIbHUKM) CBo¥icTBa M PH3HAKU TAHHBIX HHUTYD.
30 Koumponwvnan paboma Ne 2 no 1  |Ilapannenorpamm. IIpsimoyronsauk. Pom6. KBagpar. KP 12.10 CamoorieHKa.
meme «Hemuvipexyzonvnuxuy CBolicTBa M IPU3HAKU JTAHHBIX HUTYD.
31-33 |IIpeoOpa3oBaHue panroOHATBHBIX 3 O60011eHre 3HaHUH ydaluxcst 0 ISHCTBUAX C IPOOSIMHU. ®0, |13.10 Ne 152,155,160, 164, 174.
BBIPAKEHUI. CP, ect |14.10
17.10
34 Konmponwvuasn paooma Ne 3 no 1 ToxaecTBeHHbIC TPEOOPa30BaHKS PAIIMOHAIBHBIX KP 18.10 CamoorieHKka.
meme «Ceolicmea payuoHaIbHbIX BBIPAKECHUIH.
GbIpadceH U
35-36 | Dynknus y= k/X u e€ rpaduk. 2 Omnpenenenne pyuxuun Y= K/X. TToctpoenws rpaduka VP, CP [19.10 Ne 180, 182, 184, 187, 194,
JaHHOW (PyHKIMH. 33729, IPUBOJIAIINE K TIOHSATHIO 20.10 195.
00paTHOH MPOMOPIIMOHATBHOCTH.
37-38 | PanmoHanmsHBIC U HPPALMOHATLHBIS 2 PauuoHaneHbie ynCHa. MpeACTaBICHUE PALIMOHATIBHBIX DO, 19.10 Ne 267, 266, 271, 272 (a), 274.
quca. 4KUCeN B IECATUYHBIX JAPOOEH. TIOHATHE «MPPALMOHAILHOE Cp |20.10
YHCIJIO», TOHATHE O MHOXECTBE JICHCTBUTEIbHBIX YHCEL.

39 Teopema Paeca. 1 | Yroxa. Croponsl yria. [lapannensusie npsimele. PaBenctso | OCP 21.10 I1. 57, Ne 49 (3), 38.
otpe3koB. Teopema Daneca. Pemenne 3anay.

40 CpenHsist TMHAS TPEYTONBHUKA. 1 CpenHsas TMHAS TPEYTOJIBHUKA U €€ CBOMCTBA. VO, 24.10 I1. 58, Ne 52, 55.

41-43 |KBaapaTHbie KOPHH. 3 |TloHsATHE KBaIPAaTHOTO KOPHS. ApUPMETHIECKOTO CP 25.10 Ne 302, 305, 306 (a, 6), 311,
ApudmMeTnueckuii KBaapaTHBINA KBa/IpaTHOTO KOPHSI. g?ig 316.

KODEHB.
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Neni/m | Tema ypoxa K-Bo |JieMeHTHI conep:kaHus Dopmbl Cpoxu Jdomamnee 3axanue
yac KOHTPOJIS | TPOBE/ICHUSA
ypOKa
44 CpenHsist IMHMSI TPEYTOJIbHUKA. 1 CpenHss TMHHS TPEYTOJIBHUKA U €€ CBOMCTBA. YO I1. 58, Ne 52, 55.
45-46 | Tpaneuwust. CpeaHsst TUHHS 2 Tpanenws, e€¢ yactu, Buabl. CpemIHsS TUHUS TPATICITHH. @P, CP I1. 59, Ne 60, 61, 63, 65.
TpaIeLyH.
47 VpaBHeHue X° = a 1 VpaBHeHHe X° = 2. KOPHH JAHHOIO YPABHEHHSI. CP Ne 322, 323, 328, 334 (a).
48 Haxoxxnenne npuOinKkeHHbIX 1 Haxoxxaenne npuOInKeHHBIX 3HAYCHUH CP Ne 339, 344, 349.
3HAa4YCHUI KBaJIPaTHOTO KOPHJ. apu(METHIECKOro KBagpaTHOTO KOPHSI.
49 Penrenne 3agay mo remMe 1 Teopema ®aneca. CpeHsis TUHES TPEYTOJIbHHKA, YO, UP. I1. 51-61, Ne 64, 66, 68.
«YeThIpexyroIbHUKNY Tpaneluy.
50-51 |Teopema 0 IPOHOPIMOHATILHBIX 2 O06o06menHas TeopeMa daneca. [IponopirioHaIbHbIC YO I1. 60, 61, Ne 74 (2).
otpeskax. [locrpoenue ueTBEpTOro OTPE3KH.
NPONOPLIHUOHAILHOTO OTPE3Ka.
52-53 |®ynkuus y =V X u eé rpaduk. 2 Wzyuenue nannoi pynkiuy, eé croiicts. [locTpoeHue M/, CP Neo 355, 357, 3636, 368, 401.
rpaduka QyHKITHH.
53 Konmponwvnan paboma Ne 4 no 1 Teopema @aneca. CpegHsis TUHNS TPEYTObHUKA. KP
meme «YemuipexyzonvoHuku» CBoiicTBa cpeiHEl IMHUU TPEYTOIbHUK. T panenus.
CpenHsisi TMHUS TpaelnH.
54-56 |KBagpaTHbIii KOpeHb U3 3 KBanpaTHblil KOpeHb U3 IPOU3BEIECHUS U IPOOH. CP,VP. Ne 370, 372, 377, 376, 379,
MTPOU3BEJICHUS, IPOOH, CTETICHH. 402, 405.
57 Koumponvuas paboma Ne 5 no 1 ApudmMeTruecKuil KBaJpaTHBIN KOPEHb, (DYHKIUH. KP CamoorieHka.
meme «Keaopamnuvie kopru» KBaJPaTHEIN KOPEHb U3 MPOU3BEICHNUS, IPOOH U CTETICHH.
58-59 |Kocunyc octporo yria 2 [IpssmoyroneHEIA TpeyronbHUK. KaTeTsl, runotenysa YO I1. 62, KOHTpONBHEIE
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA. IPsIMOYTOJIBHOTO TpeyroiabHuKa. Kocunyc yria. Bompock 1-2, Ne 1(1,2).
60-62 | BeiHeceHrne MHOXKHTENS U3 O] 3 [IpaBuna BEIHECEHHSI MHOXHUTEIS U3 O] 3HaKa KOPHSI. Cp Ne 409, 410, 415, 416, 418.
3HaKa KOpHs. BHeceHne MHOXKUTEIIS BHeceHne MHOXKUTENS 1O]T 3HAK KOPHS.
110]] 3HAaK KOPHSI.
63-64 |Teopema Iludaropa. Erunerckuii 2 [IpssMOyTONBHBIN TPEYTOJIBHUK, €ro 31eMeHThl. OcHOoBHOE | DP, P. I1. 63,64, KOHTpOJIBEHEIE
TPEYTOJIbHUK. CBOMCTBO nponopuuu. Teopema nponopuuu, CIeICTBUS. Bompockl 1-5, Ne 2,3, 4.
Erunerckuii TpeyrojapHUK.
65-67 |IIpeoOpasoBaHue BhIpasKeHUH, 3 ToxnecTBeHHBIE TPE0OPa30BaHKsI HPPALMOHATBHBIX CP Ne 422,424, 431, 433, 440,
COZEepKAIIMX KBaJpaTHbIE KOPHU. BBIPAKEHUI. YyP 441 (a).
68 Konmponvnasn paoboma Ne 6 no 1 [IpeobpazoBanne HppaMOHATHHBIX BRIPAKCHHUI. KP CamoorieHKa.
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Neni/m | Tema ypoxa K-Bo |JieMeHTHI conep:kaHus Dopmbl Cpoxu Jdomamnee 3axanue
yac KOHTPOJIS | TPOBE/ICHUSA
ypOKa

meme « Ilpeobpazosanue evipasicenuil,
cooeprrcauiux Keaopammuule KOpHU»

69 IlepnieHuKyYISIp U HAKJIOHHASL. 1 [lepnenaukynsip, HaKJIOHHAs, OCHOBAaHUE HAKIOHHOM, YO I1. 65, KOHTPOIBHBIE BOITPOCKHI

mpoekiyst HakIoHHOHW. CieactBue u3 TeopeMsl [Tudaropa. 1-6, Ne 11, 19.

70 Onpenenenne KBaapaTHOTO 1 KBanpatHoe ypaBHeHue. Buabl kBagpaTHBIX ypaBHEHUI. CP Ne 517, 521, 522 (B, 1), 523 (8B,
ypaBHeHus1. HenosHble kBagpaTHbIE r).
ypaBHEHHSI.

71 Pelenne kBaapaTHBIX ypaBHEHUM 1 dopMyIia KBaapara ABydsicHa. CP VHIVUBUAYaIbHBIE 3aJaHUs.
BBIJICJICHHEM KBaAPaTHOTO JIBYWICHA. Brigenenue kBajipara ABy4JIeHa.

72-74 | Pemenne KBapaTHBIX YPaBHEHUH 110 3 ®dopmyra KOpHEH KBaIpaTHOTO ypaBHEeHHUs. Pemrenne VP, CP. Ne 535, 537, 539, 541, 556.
thopmyre. KBaJIPATHBIX YpaBHEHUH 10 GopmyIte.

75 HepaBeHcTBO TpeyroibHHKA. 1 Paccrosinne Mexny Toukamu. Teopema «HepaBeHCTBO YO, tect I1. 66, KOHTPOJIbHBIE BOIIPOCHI
Pemrenue 3agau. TPEYroJIbHUKAY. @P 7,8, No24(2),27,42 (3,4).
[IpssmoyromibHEIA TpeyroasHUK. KaTeTsl, runoTeny3a
MIPSIMOYTOJIBHOTO TpeyroiabHuKa. Kocunyc yrina. Teopema
[Mudaropa. Ciencreus u3 Teopemsl. [lepreHnuxyssp,
HaKJIOHHasi, OCHOBAHUC HaKJ'IOHHOﬁ, MMPOCKIUA HaKJIOHHOH.
HepaBeHcTBO TpeyrosibHUKa.

76-77 |Pemenue 3a1a4 ¢ IOMOIILIO 2 Pemenne 3agau. M Ne 562, 567, 573, 574, 576 (a),
KBaJIPAaTHBIX YPaBHEHUA. 578 (0).

78-79 |Teopema Buera. 2 Jloka3zaTenscTBO TeopeMbl Buera u oOpatHoii ei. VP, CP. Ne 581, 583 (a, 6), 588, 598.

80 Koumponwenas paboma Ne T no 1 KBanpaTHble ypaBHEHHSI. KP
meme «Keadpammnuvle ypasnenusn»

81-83 | CooTHOIICHHE MEXKIY CTOPOHAMH U 3 CHHYC ¥ TaHTE€HC OCTPOTO yIJjia MPSMOYTOJIBHOTO @O, I1P, I1. 67, KOHTPOJIbHBIE BOIIPOCHI
yTIaMH B MIPSIMOYTOJIEHOM TpeyronbHuKa. [[paBuia Hax0XAEHUS KaTeTa TECT 9,10, Ne 44,45, 46,47.
TPEYroJbHHKE. MPSMOYTOJIFHOT'O TPEYTOJIbHHUKA.

84-85 | OcHOBHBIE TPUTOHOMETPUUYECKHE 2 CuHyc, KOCUHYC M TAaHT'€HC OCTPOro yIJia YO, Ttecr, I1. 68, KOHTPOJIBHBII BOIIPOC
TOXJIECTBA. MIPSIMOYT'OJIBHOTO TPEYrojibHUKA. Tpuronomerpuueckue | IIP 11, Ne 62 (2,4), 63 (2), 65 (2),

TOX/IECTBA. 162(6,8), 64 (2), 65 (4).

86-87 |Pemenue qpoOHO-pAIIMOHATBHBIX 2 Pemenue qpoOHO paIiOHATEHEIX YPaBHEHHIA. CP Ne 602, 604, 605, 606, 609,
ypaBHEHUIA. 615.

88 3HaYeHUE TPUTOHOMETPUIECKOM 1 Cunyc, kocunyc u Taurerc yrioB B 0, 30, 45, 60, 90. YO, 1P, I1. 69, KOHTPOILHBIE BOMIPOCHI
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Neni/m | Tema ypoxa K-Bo |JieMeHTHI conep:kaHus Dopmbl Cpoxu Jdomamnee 3axanue
yac KOHTPOJIS | TPOBE/ICHUSA
ypoka
(YHKIWY 711 HEKOTOPBIX YTJIOB. Teopema 0 COOTHOILIEHNH CHHYCA M KOCHHYCa OCTPOTO 1P 12, 13, Ne 66, 69, 70, 71
yria.
89 Konmponvuas paooma Ne 8 no 1 Tpuronomerpudeckre GyHKIHNA, OCHOBHBIE KP
meme «Tpuzonomempuueckue TPUTOHOMETpUYECKHe ToxkaecTBa. Teopema [Tudaropa u
pyuxyuuy. OCHOBHBI€ CIIC/ICTBHS U3 HEE.
90-91 |Pemenue qpoOHO-pAITMIOHATBHBIX 2 Pemenwne qpoOHO parioHATBHBIX YPaBHEHHIA. CP Ne 602, 604, 605, 606, 609,
ypaBHEHUI. 615.
92 Perenue 3ama4 ¢ MOMOIILIO 1 CocTraBlieHue YpaBHEHUS 110 YCIIOBHIO 3a1a4u. Perenue CP Ne 618, 620, 621, 628, 633,
paIiOHANBHBIX yPaBHEHHM. 3amaun. [IpoBepka coOTBETCTBHUS HAWJEHHOTO PEIICHUS 636.
YCIIOBHSIM 3aJ1auH.
93 Onpe/ieneHrue KOOpIUHAT Ha 1 Ocps a0cruce, opaunat. CucreMa KOOpAUHAT. YO I1. 71-72, xOHTpOJILHBIC
mwiockoctu. KoopauHaTel cepearHbl Koopaunate Toukwy. Bompockl 1-4, Ne 6, 7, 12,13.
OTpe3Ka.
94 PaccrostHre Mex Iy TouKaMu. 1 Koopaunate! Toukn. AGcuycca u opJuHaTa TOUKH. YO, UP. II. 73, k. B 1-5, Ne 16, 22.
PaccrossiHue Mexay TOUKaMH, TOUKa, pABHOYNAJIEHHAS OT
JTAHHBIX.
95-97 |Pemrenue 3a1a4 ¢ MOMOIIBIO 3 CocraBneHue ypaBHEHHUS 10 YCIOBUIO 3a1a4yl. PemieHue CP Ne 618, 620, 621, 628, 633,
palMOHATBHBIX YPaBHEHHH. 3agaun. [IpoBepka cCOOTBETCTBUS HAWJACHHOTO PEIICHUSI 636.
YCIIOBUSIM 3a]1a4H.
98-99 |I'paduueckuii criocol pereHus 2 I'padrueckuii criocob pemeHus: ypaBHEHHUH. VP, IKP WHauBunyansHele 3aJaHUSL.
YpaBHEHUII.
100 Koumponvnas paboma Ne 9 no 1 |Pemenwue 33124 U ypaBHEHHH. KP
meme «/[pobno-payuonansvhole
YypasHenusy.
101-102 | YpaBHEHHE OKPY>KHOCTH. 2 VYpaBuenue ¢purypsl. OkpyxHOCTb. LleHTp, panuyc YO, np I1. 74, KOHTPOJIBHBIE BOIIPOCHI
OKPY>KHOCTH. 6,7, Ne 25, 29.
103-104 | YpaBHeHUE MPSIMOIA. 2 VYpaBHeHue GUrypsl. Y paBHEHHE TPSIMOU. YO, ITP I1. 75,76, k. B. 8,9, No 40 (3),
36 (3), 39 (4).
105-107 |Ywucnossle HepaBeHCTBa. CBOICTBA 3 OrnpeneneHre YUCIOBbIX HEPABEHCTB. Pemienue CP, M| Ne 716,717 (B, 1), 718 (0, T),
YHCITIOBBIX HEPABEHCTB. MIPUMEPOB Ha JIOKA3aTeIbCTBO HEPABEHCTB. CBOICTBA 719, 720, 739
YKCIIOBBIX HEPABEHCTB.
108-109 | YpaBHeHUE NPSIMOI. 2 YpaBHenue ¢purypsl. YpaBHeHHE OPSIMOH. YO, I1P I1. 75,76, k. B. 8,9, Ne 40 (3),
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Neni/m | Tema ypoxa K-Bo |JieMeHTHI conep:kaHus Dopmbl Cpoxu Jdomamnee 3axanue
yac KOHTPOJIS | TPOBE/ICHUSA
ypoka
36 (3), 39 (4).
110-113 | CrioxxeHre ¥ YMHOKEHUE YHCITOBBIX 4 Teopembl 0 TOYIEHHOM CIOXEHUH U YMHOKEHUHU VP, CP Ne 768, 765 (0), 766 (6), 769,
HCPABEHCTB. YHCIIOBBIX HEPABCHCTB. 773,779, 780.
114 | Konmponavnas pavoma Ne 10 no 1 UucnoBble HEPABEHCTBA. KP CamoorieHka.
meme «Hucnoswle nepasencmeay.
115 Omnpenenenne cuHyca, KOCHHYCA, 1 Onpenenenne cuHyca, KOCHHYyCa, TaHTeHca It modoro | I1P I1. 81, k. B.14, 15, Ne 52, 56
TaHTeHca s Jro6oro yriia ot 0 10 yriia ot 0 10 180. (4), 57 (3), 40 (2).
180.
116-117 |YucnoBble MPOMEKYTKH. 2 UwncnoBble MPOMEKYTKH. CP Ne 814, 816, 822, 825, 827,
829 (6).
118-119 |OnpenencHue cuHyca, KOCUHYCA, 2 Onpenenenne CUHYCa, KOCHHYCa, TaHreHca it iroboro | T1P II. 81, k. B.14, 15, Ne 52, 56
TaHTeHca JiIs Jitoboro yriaa ot 0 10 yriaa ot 0 mo 180. (4), 57 (3), 40 (2).
180.
120  |IIposepounas paboma no meme 1 I1P
«I'eomempusa na koopounammuoii
NJOCKOCHUY
121-122 |YucnoBble MPOMEKYTKH. 2 HucnoBble NPOMEKYTKH. CP Ne 814, 816, 822, 825, 827,
829 (6).
123 |IIpeoGpaszoBanue uryp. CroiicTBa 1 [IpeobpaszoBanue duryp. Jsuxenune. CBoiicTBa YO IT. 82, 83, k. B. 1-4, Ne 1,2,
JIBUKCHHS. JIBUOKCHUSI.
124 | CumMeTpusi OTHOCUTEIBHO TOUKH. 1 [IpeoOpa3oBaHre CUMMETPUH OTHOCHUTENFHO TOUKH. OCP II. 84, k.B.5-8,Ne 6, 9.
Lentp cummeTpun.
125 | CumMeTpusi OTHOCUTEIBHO MPSIMOH. 1 [Ipeo6pazoBanue cuMMeTpUr OTHOCUTEIHHO TipsAMoii. Ock | OCP II. 85, k. B.9-14, Ne 13,14.
CUMMETPHH.
126-127 |Pemenue HepaBeHCTB C OJTHOU 2 PeieHre HepaBEHCTB € OJHOM EPEMEHHOIA. Hp, CP, Ne 837, 840 (a-1), 841 (a-),
MEPEMEHHOM. YP 842 (6), 843 (0), 847 (a), 871
128 |IloBopor. 1 IToeoport mnockoctu. IToBopoT duryp. Yroa mosopora. OCP I1. 86, x.B. 15, Ne 25, 26.
129  |IlapayienbHbIi IEPEHOC U €T 1 [TapamtensHBIN TIEPEHOC, €r0 CBOHCTBRA. [P I1. 87,88, 89, Ne 28, unn. 3a1.
cBoiicTBa. [lonarue o paBeHcTBE Omnpenenenue paBHBIX QUTYD. I1. 90, Ne 31, 34.
uryp.
130 |Koumponwvnasn paboma Ne 11 no 1 KP CamoorieHKa.

meme «ZI&M.’MCEHM@».
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Neni/m | Tema ypoxa K-Bo |JieMeHTHI conep:kaHus Dopmbl Cpoxu Jdomamnee 3axanue
yac KOHTPOJIS | TPOBE/ICHUSA
ypoKa
131 | AGconroTHas BETHMYUHA U 1 Onpenenenne BexkTopa. OJMHAKOBO HANPaBIECHHBIE U CP I1. 91, Ne 1.
HaIpaBJICHHE BEKTOPA. MIPOTUBOIIOJIOKHO HAIIPaBJICHHBIC BEKTOPHI.
132 | PaBeHCTBO BEKTOPOB. 1 PaBeHCTBO BEKTOPOB. CP I1. 92, Ne 3.
133  |Pemenue HepaBEHCTB C OHOM 1 Pemenne HepaBeHCTB ¢ OHOM MEPEMEHHOM. np, CP, Ne 837, 840 (a-r), 841 (a-1),
TIEPEMEHHOM. YP 842 (0), 843 (0),
134 | PemieHue HEpaBEHCTB C OAHOM 1 Pemenne HepaBeHCTB C OHO MTEPEMEHHOM. up, CP, Ne 847 (a), 871 (0), 872.
MIEPEMEHHOM. YP
135 |PemieHue CUCTEM HEPaBEHCTB C 1 Pemenue cucteM HEPaBEHCTB ¢ OHOM MEPEMEHHOM. VP, CP Ne 879, 881, 885, 888.
OJTHOW TTepeMEeHHOM. 893,899
136 | KoopauHathl BeKTOpA. 1 Koopaunaate! BekTopa. YO, P3 I1.93, Ne 4, 6
137 | CnoxeHue BEKTOPOB H €ro 1 Cymma BekTopoB. CBOCTBA CIIOXKEHHS BEKTOPOB. opP I1. 94, 95, Ne 9-10, 12.
CBOfICTBO. HpaBI/ma CJIOKCHHA BEKTOPOB, UX PA3HOCTD.
138 |Pemenue cucteM HEpaBEHCTB C 1 Pemenne cuctem HEpaBeHCTB C OAHON MEPEMEHHOM. VP, CP Ne 879, 881, 885, 888.
OJTHOW TIepeMEeHHOH. 893,899
139-141 |PemieHue cUCTEM HEPABEHCTB C 3 Pemenue cucteM HEPAaBEHCTB ¢ OHOM MTEPEMEHHOM. VP, CP Ne 879, 881, 885, 888.
OJTHOM TTepEeMEHHOM. 893,899
142 Konmponvnas paboma Ne 12 no 1 PelieHre HepaBEHCTB U CUCTEM HEPABEHCTB C OJHOU KP CaMooI1IeHKa.
meme «Cucmemol HepageHcme ¢ TNIEPEMECHHOH.
00HOIl NePEeMEHH o).
143 | YMHOXXEHHUE BEKTOpa Ha YHCIIO. 1 [IpousBenenue BekTopa Ha yucio. CBoicTBa YO, UP I1. 96, 97, Ne 19, 20 (3), 21.
npousBeieHus. KoJuimHeapHbie BEKTOPHI.
144 OrnpezeneHye CTENEHH C LEIbIM 1 [TonsiTHE CTENEHU C LETBIM OTPULIATEIBHBIM VP, CP Ne 968, 969, 973.
MMOKa3aTelleM. [TOKa3aTeJIeM.
145 CBOICTBA CTEIIEHH C LIEJIBIM 1 CBOMCTBO CTEIEHH C IEIbIM ITI0Ka3aTeIeM. CP,YP Ne 990, 992, 994, 1002, 1005.
MTOKA3aTEelIEM.
145-147 | CxansipHO€ ITPOU3BEICHIE BEKTOPOB. 2 CkanspHoe npou3BeieHne BeKTopoB. CKasIpHBIA VO, CP I1. 98, 99, Ne 32, 34, 37, 43.
Yroa Mexay BEeKTopaMu kBajpat. OpThl. YTOJI MEXy BEKTOPaMH.
148 Konmponovnasn paboma Ne 15 no 1 Bexropsl. JlelicTBus HaJl BEKTOpaMH. KP CaMOoOI1IeHKA.
meme «Bexmopuiy.
149 CBoiicTBa CTENEHH C IEIBIM 1 CBOMCTBO CTEIIEHH C IIEJIBIM ITOKa3aTeIeM. CP,YP Ne 990, 992, 994, 1002, 1005.

IIOKa3aTcCJICM.
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Neni/m | Tema ypoxa K-Bo |JieMeHTHI conep:kaHus Dopmbl Cpoxu Jdomamnee 3axanue
yac KOHTPOJIS | TPOBE/ICHUSA
ypoKa
150-152 | CrannmapTHBIM BH] YUCTA. 3 CrannapTHbiid BUI yncia. JlelicTBUs HAll YUCIIaMU CP Ne 1010, 1016, 1019, 1023.
3aNMCAaHHBIMHU B CTaHJIAPTHOM BHJIE.
153 | Koumponavnasa paboma Ne 13 no 1 KP CaMoolIeHKa.
meme «Cmenens c yenvim
nokaszameiem)).
154 | Pabora Haj ommOKaMu 1 aHanu3 CaMOTIOATOTOBKA
155 | Co6op u rpynmupoBKa 1 Tabnuma gactoT. Tabmaua OTHOCUTENFHBIX YaCTOT. CP Ne 1031, 1033, 1035, 1036,
CTaTHCTUYECKHX JIaHHBIX. WnTepBanbHbIi psig. BeiOopodHoe uccaeioBaHue. 1040, 1041.
156-157 | HarnsmHeie npeacTaBieHUs 2 Cronbuaras nuarpamma. Kpyrosas nuarpamma. [lomuron. Cp No 1043, 1045, 1049, 958 (a).
CTaTHCTUIECKOH MHPOPMAIINH. I'uctorpamma.
158 | Pemenue 3amad mo TeMe «DIEMEHTHI 1 Cronbuaras nuarpamma. Kpyrosas muarpamma. [lomurosn. YP Ne 1053, 1054, 1057 (6).
CTaTUCTUKU U TEOPUU BEPOSATHOCTEN I'uctorpamma.
159  |IIpakTuueckas paboTa « DIEeMEHTHI 1 Cron6uaras nuarpamma. Kpyrosast quarpamma. [lonuron. | [Tpaktuk
CTaTHCTHKH M TEOPUH BEPOSTHOCTEH I'ucrorpamma.
160-161 |PanuoHnaybHbIC qpoOU 2 Panmonanbsubie a1poou. Cymma, pa3HOCTb. DO TecTsl.
[IpousBenenue, yacTHoe qpoOeii.
162-163 |KBaapaTHble ypaBHEHHS 2 KBanpaTtHoe ypaBHeHHe 1 ero kopHu. [IpoOHbie YyP TecTsl.
panMoHaIbHbBIE YPAaBHEHUSL.
164-165 |HepaBeHcrsa. 1 UucnoBsle HepaBeHCTBa. HepaBeHcTBa ¢ 01HOM KP Tectbl.
HTroroBasi koHTpoIbHASI padoTa MEPEMEHHON U HX CUCTEMA.
Ne 16
166-168 |IloBTOpEeHHE TEOMETPUIECKOTO 3 [loBTOpeHue n 0000IIeHNE 3HAHWIA U YMEHUIA.
Marepuaia [MpuMeHeHne H3YYEHHOTO TEOPETHYECKOTO MTPH
BBINOJIHEHUY PA3JIMYHBIX YIIPAXKHEHUH
169-170 |HepaBencTra 2 Hucnosrle HepaBeHcTBa. HepaBeHcTBa ¢ 01HOM

[IEPEMEHHON U UX CUCTEMA.
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