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HOACHUTEJBHASA 3AIINCKA
3amauaMu cpeiHero 001Iero oOpa3oBaHus ABISIOTCS pa3BUTHE HHTEpECa K
MO3HAHHUIO U TBOPUYECKUX CIIOCOOHOCTEN 00ydaromierocs, GopMrupoBaHUE HABBIKOB
CaMOCTOSITENIbHON y4eOHOM JIeaTebHOCTH Ha ocHOBe Auddepennuanuu ooyyeHus. B
JOTIOJTHEHUE K O0053aTeNbHBIM MpeIMeTaM BBOASTCS MPEAMETHl IO BBIOOPY caMHX
0o0yJaroumxcsiB  IENSIX pealn3alid HMHTEPECOB, CIOCOOHOCTEH M BO3MOKHOCTEH
JUYHOCTH.
Heasb kypca:
Crioco6¢cTBOBaTh (POPMHUPOBAHUIO MATEMATUYECKOMN KYIbTYPHI, (HOPMUPOBAHUIO
MHTEJUIEKTYaJIbHO-TPAMOTHOM JIMYHOCTHU, CIOCOOHOM CaMOCTOSITENIBHO MOIyYaTh 3HAHUA,
OCMBICIIEHHO BBIOMpaTh NPO(ECCHIO U CHEUAIBHOCTD B COOTBETCTBUU C 3asBIICHHBIM
npo¢uaemM o0pa3oBaHus B yCIOBUSIX MOJAEPHU3ALNN CUCTEMBI oOpa3oBanus PO.
Nzyuenne matematuku B 10-11 kmaccax Ha TpoQMIBHOM YypOBHE HANpaBiICHO Ha
JNOCTH)KEHHE CIEAYIOIMX LEei:

— (QopMupoBaHUE IPEICTABICHUN 00 UJIeIX U METOJIaX MaTEMaTUKH;

— 0 MaTeMaTuKe Kak

— YHUBEpCAJbHOM S3bIKE€ HayKH, CPEICTBE MOJECIUPOBAHHUS SIBICHUI U MPOLECCOB;

— OBJIQJICHUE YCTHBIM u TUCEMCHHBIM MaTeMaTHYECKAM SI3BIKOM,
MaTeMaTUYECKUMHU3HAHUAMH W YMEHUSIMH, HEOOXOJAMMBIMU IS HU3YYCHUS
IIKOJIbHBIX €CTECTBEHHOHAYYHBIX JUCIMIUIAH, IJIs MPOJOJKEHUsT oOpa3oBaHUA U
OCBOEHUS U30paHHOM ClIenalbHOCTH HA COBPEMEHHOM YPOBHE;

— pa3BUTHE JIOTUYECKOTO MBIILICHUS, AITOPUTMUYECKOU KYJbTYPBI,
IPOCTPAHCTBEHHOI'O BOOOpPAKEHHUSA, PA3BUTHE MAaTEMaTHYECKOTO MBIILIEHUS U
WHTYUIIMH, TBOPYECKUX CIIOCOOHOCTEN HA YPOBHE, HEOOXOUMOM AJI MPOAOTKEHUS
o0pa30oBaHus U JUJISl CAMOCTOSITEIbHOM JESATENbHOCTH B 00JACTH MAaT€MATUKU U €€
MPWIOKEHUHN B Oyayliel NpoPpecCuOHAIbHON AeSITENbHOCTH;

— BOCIIUTAHHUE CPEACTBAMU MAaTEMATUKHU KYJbTYPhl JIMYHOCTU: 3HAKOMCTBO C UCTOpUEH
pPa3BUTHS MaTEMATUKU, YIBOJTIOIMENH MaTEeMaTUYECKUX UCH, TOHUMaHUE 3HAYMMOCTU
MaTeMaTHKH JiJisi OOLIECTBEHHOTO TIporpecca.

Peanuzarus oOy4eHUs MaTeMaTHKe OCYILIECTBIISIETCS qyepes JUYHOCTHO
OPUEHTUPOBAHHYIO TEXHOJIOTUIO, KPYITHOOJIOYHOE MOTPYKEHUE B YUEOHYI0 HHPOPMAIIHIO,
rae ydeOHas AesTeNbHOCTb, B OCHOBHOM, CTPOUTCS CIEAYIOIIMM 0Opa3oM: BBEACHHE B
TEMY, U3JI0)KEHHE HOBOIO MaTepuaa, oTpaboTKa TEOPETUYECKOTIO MaTeprana, IpakTUKyM
[0 PEIICHUIO 33/1a4, UTOTOBbIA KOHTPOJIb. OCHOBHBIM BUJOM JESATEIBHOCTH yYalIUXCs Ha
YpOKe SIBJISIETCS caMOCTosiTeNlbHasi paboTa. KoHTponb 3HaHUN MpoBOAUTCA B (opMme
TECTOB, KOHTPOJIbHBIX PalbOT.

Mecto npeamera B 0a3MCHOM Y4eOHOM IJIaHE
CornacHo 6a3ucHOMy yueOHOMY TUIaHy Ha u3ydeHue mareMatuku B 10-11 kmaccax
oTBoIUTCA 6 YacoB B Hepemo. JlanHas mporpamma paccuntada Ha 408 ydeOHBIX 4acoB Ha
nBarona ooyuenus: mo 204 gacoB B 10 - 11 kmaccax, 4 gaca B Henemnto anreOpsl (Bcero
2724) u 2 yaca B Hezelo reometpust (Bcero 136 ).

OO0mas xapakTepucTUKa y4e0HOIr0 npeamera
[Tpu n3ydennn Kypca MaTeMaTUKH Ha 0230BOM YPOBHE MPOJIODKAIOTCS U TIOTy4ar0T
pa3BUTHE COJAEpXKaTelbHbIEe JIMHUM: «Anredpa», «DyHKUuUW», «YpaBHEHUS U
HepaBeHCTBa», «['eomerpus». BBogurces muausa «Havana marematnyeckoro ananusa». B
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CBOEM COBOKYITHOCTH OHHM OTpPa)KarOT OOrarblii ONbIT OOydeHHs MaTeMaTHKE B Hallel
CTpaHe, YYUTHIBAIOT COBPEMEHHBIE TEHJCHIIMM OTEUECTBEHHOW M 3apyOeiHOW ILKOJbI U
NO3BOJIIIOT PEAIn30BaTh IOCTABJIECHHBIE NEpPE] IIKOJIbHBIM O00pa3oBaHUEM LIE€IM Ha
MH(POPMALIMOHHO €MKOM M IPAKTUYECKH 3HAUYMMOM MaTrepuaje. ITU COAECpPKATEIbHbIE
KOMIIOHEHTBI, pa3BUBAsCh Ha MPOTSHKEHUHM BCEX JIET 0OOyYEHHUs, €CTECTBEHHBIM 00pa3om
NEPEIJIETAIOTCS. M B3aMMOJAEUCTBYIOT B YydeOHbIX Kypcax. Kypc xapakrepusyercs
COJIEPKATENbHBIM PACKPBITUEM MOHSITHI, YTBEPKIECHUHM W METOAOB, OTHOCSIIMXCA K
aHaJIM3Yy, BBIICHEHHEM UX IPAKTUYECKON 3HAYUMOCTH.

XapakTepHOil 0COOCHHOCTBIO Kypca SBISIETCS CUCTEMaTH3alus 1 0000IeHIe 3HaHUN
y4YalluXxcs, 3aKpeIyIeHUE U pa3BUTHE YMEHUI U HABBIKOB, MOJYYEHHBIX B Kypce anreOpsl,
YTO OCYILIECTBIIACTCS KaK MPU HM3YYEHUU HOBOIO MaTepuaia, TaKk W MPU NPOBEICHUU
00001I1aI0IIETO TOBTOPEHUSI.

Anrebpa HaresneHa Ha OpMUPOBAHNE MATEMATUUYECKOTO armaparta Jisl peIIeHus 3a/1a4 U3
MaTEeMaTHKH, CMEXHBIX HPEIMETOB, OKpYKalIlleld peanbHOCTH. S3bIK  anreOpsl
IIOJYEPKUBACT 3HAYECHHE MATEMATUKH KaK SA3bIKa JUIS IIOCTPOCHHUS MaTEMaTUYECKHUX
MOJIEJIEN, IPOLIECCOB U SABJIICHUN peanbHOro mupa. OIHON M3 OCHOBHBIX 3a/1a4 U3Y4YCHUS
anreOppl  SABJISETCSI  PAa3BUTHE AJITOPUTMUYECKOTO MBILIUICHHUS, HEOOXOAUMOIO, B
YACTHOCTH, IS OCBOEHHUS Kypca HH(OPMATUKH; OBJIAJCHUE HABBIKAMM JI€TyKTHUBHBIX
paccyxnaenuil. [IpeoOpa3oBaHre CHUMBOJMYECKMX (OPM BHOCHUT CBOW crienU(UUECKUN
BKJIAJl B Pa3BUTHE BOOOPAKEHHUSI, CIIOCOOHOCTEN K MAaTEMaTHYECKOMY TBOpUY€ECTBY. Jpyroi
BAKHOM 3a7adell M3y4YeHHs aureOpbl SIBISETCS MOJYyYEHUE IIKOJIbHHUKAMU KOHKPETHBIX
3HAHUU O (PYHKUMSIX KaK BaKHEHIIEH MaTreMaTHYeCKOW MOJENU JiS ONHCaHUsA M
UCCJIEIOBAHUSI  Pa3sHOOOPA3HBIX  MPOLIECCOB  (PaBHOMEPHBIX, PaBHOYCKOPEHHBIX,
DKCIIOHEHIMAJBHBIX, MNEPUOJUYECKUX U Jp.), A9 (OPMHUPOBAHHUS Yy Y4HAIIHUXCA
IPEICTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUJIM3ALUU U KYJIbTYpPHI.

["'eoMeTpust — OMH U3 BaKHEUIIUX KOMIIOHEHTOB MaTeMaTHYECKOro 00pa3oBaHus,
HeoOXoumasi 111 NpuoOpPETeHHsI KOHKPETHBIX 3HAHUI O POCTPAHCTBE U MPAKTUUECKU
3HAYUMBIX YMEHUHN, (POPMUPOBAHUS SA3bIKA OMUCAHUS OOBEKTOB OKPYKAIOIIETO MUpPa, JIsI
pa3BUTHS MPOCTPAHCTBEHHOI'O BOOOPAXEHUSI U MHTYMIIMHM, MaTEMaTH4YECKOW KYJIbTYpBHI,
JUISL 3CTETUYECKOTO BOCIMUTAHMS YydalIUXcs. VI3ydeHHe IeOoMEeTpuM BHOCHUT BKJIAI B
pa3BUTHE JIOTMUYECKOTr0 MBIIUICHUS, B ((OPMUPOBAHUE MOHITHS JOKA3aTEIbCTBA.
DJeMEeHTHI JIOTUKH, KOMOMHATOPUKH, TEOPUU BEPOSATHOCTEN CTAHOBSITCS 00s13aTEIbHBIM
KOMIIOHEHTOM  IIKOJIBHOTO  O0pa3oBaHUs, YCWJIMBAIOUIUM €ro MPUKIATHOE U
PaKTUYECKOE 3HAYEHHE. DTOT MaTepHall HEOOXOIUM, MPEXKIE BCEro, s (POpMUPOBAHUS
(YyHKUMOHAIBHOM TIpaMOTHOCTM — YMEHHUW BOCIHPUHUMATh W aHAJIM3UPOBATh
uH(pOpMaIMIO, MPEACTABICHHYI0 B pPa3dUYHbIX (opMax, MOHUMATh BEPOSTHOCTHBIN
XapaKTep MHOTMX PEabHbIX 3aBUCHUMOCTEH, MPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIC
pacueTsl. M3ydueHMe OCHOB KOMOMHATOPUKH TO3BOJIUT Y4YalIEMyCsl OCYIIECTBISTh
paccMOTpeHHe Cciay4yaeB, nepebop M TMOJACYET YKCJia BapUaHTOB, B TOM 4YHCIE B
IPOCTEUIINX MPUKIATHBIX 3a/adyax.

[Tpu U3ydeHUH CTaTUCTUKHU U TEOPUHU BEPOATHOCTEN 000TalatoTCs MPECTABICHUS O
COBPEMEHHOM KapTHHE MHpa M METOoJax €ro McciaenoBaHusi, GopMUpYyeTCs MOHHUMAHUE
POJIM CTAaTUCTUKH KaK MCTOYHUKA COIMAIbHO 3HAYUMMON MH(GOpPMAIlMU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOI'O MBILUICHHS.



B xome ocBoeHUs cOAEp:KaHMS ~MaTEMaTHYECKOro 00pa3oBaHHs OOywaroluecs
OBJIQ/IEBAIOT
Pa3HOO0Opa3HBIMU CIIOCOOAMHU JEATETLHOCTH, IPUOOPETAIOT U COBEPILIEHCTBYIOT OIBIT:

— TOCTPOCHMS U UCCIEAOBAHUS MAaTEMAaTUYECKUX MOJIECTICH /I OMUCAHUS U PEIICHUS
MPUKIIAJIHBIX 3a]1a4, 33]1a4 U3 CMEKHBIX JUCIUILINH;

— BBINOJIHEHUSI U CAMOCTOSTEIBHOTO COCTABICHUSI AJITOPUTMUYECKUX MPEINUCAaHUN U
WHCTPYKIIMMI  HAa  MaTEeMaTHUYeCKOM  MaTepuayie;  BBINOJIHEHUSI  pacueToB
MPAKTUYECKOIO XapakTepa,

— HCMOJB30BAHMS MAaTeMAaTHYeCKUX (OPMYJI U CaMOCTOSITEIbHOTO COCTaBJICHUS
dbopmys1 Ha OCHOBE 00OOIICHHS YaCTHBIX CITy4aeB U SKCIIEPUMEHTA;

— CaMOCTOSITeIbHOM paboThl ¢ HMCTOYHMKAMH HHGOpMaAlUM, OO0OOIICHUS U
CHUCTEMATHU3AINH TTOJTYYECHHON HH(POPMAIINH, UHTETPUPOBAHUS €€ B TUNIHBIN OTIBIT;

— TIPOBEACHUS JOKa3aTEIbHBIX PACCYXKICHUW, JJOTUUECKOTO OOOCHOBAHHUS BBIBOJIOB,
pa3IMueHUs JTOKa3aHHBIX W HEIOKa3aHHBIX YTBEPKICHUM, apryMEHTHUPOBAHHBIX U
HMOIIMOHANIBHO YOCIUTENbHBIX CYXKICHUMN;

— CaMOCTOSITEJIbHOM U KOJUIEKTUBHOM AEATEIbHOCTH, BKIIOUECHHS CBOUX PE3YJIHTATOB B
pe3ynbTaThl pabOThl TPYMIbI, COOTHECEHHWE CBOETO MHEHUS C MHEHUEM JIPYyTUX
YYaCTHUKOB Y4E€OHOTO KOJJIEKTHBA 1 MHEHUEM aBTOPUTETHBIX HCTOYHUKOB.

OO6yuenue B 10-11 knaccax q0KHO 0OecriedrBaTh MOJATOTOBKY K MOCTYIUIEHUIO B BY3 1
MPOJIOJIKEHUIO 00Pa30BaHus, a TaK K€ K MPOodheCCUOHAIBHOU JIeSITEIbHOCTH, TPEOYIOIIeH
JIOCTATOYHO BBICOKOW MaTEMATHYECKON KYJIbTYPBI.

JlanHass paOoyass mporpaMma pealiu3yeTcss TpPU HUCIOJIb30BAHUU  TPAJAUIIMOHHOMN
TEXHOJIOTUHM OOYyYEeHHUs, a TakKe OJJIEMEHTOB: 3J0pPOBbecOEpEralmx TEXHOJOTHH,
TEXHOJIOTUY Pa3BUBAIOIIETO 00YUEHHE, TEXHOJOTHS MTPOOJIEMHOT0 00yUEHHUsI, TEXHOJIOTUU
pa3Butust kKputuueckoro MbiuieHus, HWKT, texHomorum muddepeHImpoBaHHOTO
00y4eHHs, TECTOBOTO KOHTPOJISI 3HAHUUM U JIp. B 3aBUCUMOCTH OT CKJIOHHOCTEH KaXKII0TO
KOHKPETHOTO KJIacca.



TPEBOBAHUSA K PE3YJIbBTATAM OCBOEHUA
YYEBHOI'O IPEIMETA «<MATEMATHUKA»

TpeGoBaHus K YPOBHIO NOATOTOBKH YYaIMXCH 10 ajredpe U HaYajaam
MaTeMaTH4eCKOr0 aHAJIN3a.

B xome ocBoeHHs coaep)kaHUsS MaTeMaTHYeCKOro o0pa3oBaHUs OO0ydaronIuecs
OBJIAJICBAIOT  Pa3HOOOpPA3HBIMH  CIIOCOOAMU  JICSITEIBHOCTH,  MPUOOpETaloT |
COBEPIIICHCTBYIOT OIIBIT:

TIOCTPOCHUS M UCCIICIOBAHMSI MaTEMaTHUYECKUX MOJCIICH NIl ONMUCAHMSI U PEIICHUS
NPUKJIATHBIX 33724, 33729 U3 CMEXHBIX TUCITUTUINH;

BBITIOJIHEHUS U CAMOCTOSITEILBHOTO COCTABJICHUS aJITOPUTMUYECKUX MPEANUCAaHUN U
WHCTPYKIIMH HAa MaTeMAaTHYEeCKOM MaTepHuajie; BBIMOIHEHUS pPACUCTOB MPAKTHUICCKOTO
XapaKTepa; MCIOIb30BAHMS MaTEMaTHIECKUX (OPMYIT H CAaMOCTOSITETHHOTO COCTaBIICHUS
dbopmys1 Ha OCHOBE 000OIICHHS YaCTHBIX CITy4aeB U DKCIIEPUMEHTA;

CaMOCTOSATENbHON paboThl ¢ HCTOYHUKAMH uHGMOpMaIuu, O0O00O0IIeHUsS U
CHUCTEMAaTHU3AINH MOJYyYEeHHON HHGOPMAIIMK, UHTETPUPOBAHUS €€ B JTUYHBIN OTIBIT;

MIPOBEICHMS JOKA3aTEIbHBIX PACCYKICHHUM, JIOTHUYECKOT0 O0OOCHOBAHHS BBIBOJIOB,
pasIUYeHUsT JIOKAa3aHHBIX M HEJOKA3aHHBIX YTBEPKICHHWHA, apTyMEHTHUPOBAHHBIX U
HMOIMOHAIIEHO YOCUTENbHBIX CYKICHUH;

CaMOCTOSITEIIbHON M KOJIJIEKTUBHOU JESATETHHOCTH, BKIFOUCHHSI CBOMX PE3YJIbTATOB
B pe3yibTaThl pabOThl TPYMIbl, COOTHECEHHWE CBOETO0 MHEHUS C MHEHHEM JAPYTHX
YY9aCTHUKOB Y4E€OHOTO KOJUICKTHBA 1 MHEHHUEM aBTOPUTETHBIX HCTOYHUKOB.

B pe3yibTare udyyeHuss MaTeMaTHKH HA IPOQUILHOM YPOBHE YYeHHK J0JKEH
3HATH/IIOHUMATD:

®  3HAUCHHE MATEeMAaTHUYECKOW HAyKW I PEIICHMs 3aJlad, BO3HUKAIOUIUX B
TEOPHUH U TIPAKTHKE; MHUPOTY U OTPAHUYCHHOCTh IPUMEHEHHUSI MAaTEMAaTHICCKUX METOJIOB
K aHaJIM3Y ¥ UCCIICIOBAHUIO MPOIIECCOB U SIBJICHUI B IPUPOJIC U OOIIECTBE;

®  3HAUCHHE MPAKTHUKA W BOMPOCOB, BO3HHUKAIOIIUX B CaMOW MaTeMaTHKe, s
dbopMHUpPOBaHUS U PA3BUTHS MAaTEMaTHIECKON HAYKH;

®  UJCH PACIIUPEHUS YHUCIOBBIX MHOXKECTB KaK CHoco0a IMOCTPOCHHUS HOBOTO
MaTEMaTUYECKOTO ammapara JJjisi perieHus] MPaKTHUYeCKUX 3ajad W BHYTPEHHUX 3a]1a4y
MaTEeMaTHKH;

®  3HAuYCHHUE WJCH, METOJIOB U PE3yJbTATOB AIreOphl 1 MaTEMAaTUUYECKOTO aHATN3a

IS TIOCTPOEHUS MOJIEJIEN pEeaIbHBIX IIPOLECCOB U CUTYalUN;



®  YHUBEpPCAJIbHBIA XapaKTEp 3aKOHOB JIOTMKM MaTEMaTUUYECKHUX PaCCYX ICHU,
WX IPUMEHUMOCTh B PA3JIUYHBIX 00JIACTSIX YEIOBEUECKOU eI TEIHbHOCTH;

e  paziuuuMe TPeOOBaHUM, MPEABSIBIAEMBIX K JOKAa3aTEIbCTBAM B MaTEMaTHKE,
€CTECTBEHHBIX, COIIMATLHO-?KOHOMUYECKUX U TYMaHUTAPHBIX HAYKaxX, Ha MPAKTUKE;

° BEPOSITHOCTHBIX ~XapaKTep Ppa3IM4YHbIX IIPOLECCOB U 3aKOHOMEPHOCTEH
OKPYXaroUIEero Mupa.

YucnoBbie 1 0yKBEHHbIE BbIPAKEHUSA

YMmern:

° BBITIOJIHATh apu(MeTHyeckue JAEHCTBUS, COoueTas YCTHbIE M THCHhMCHHBIC
MPUEMBbI, TPUMEHEHHUE BBIYUCIUTENBHBIX YCTPOMCTB; HAXOAWTh 3HAYCHUS KOPHS
HaTypaJIbHOW CTENEHM, CTEIIEHH C pallMOHAJIbHBIM MOKa3aTeseM, jorapudma, ucrnoiab3ys
pu  HEOOXOAUMOCTH BBIUKMCIIUTEIILHBIE YCTPOMCTBA; II0Jb30BAaTHCS OLIEHKOWM U
MIPUKUIKON ITPU MPAKTUUECKUX pacyueTax;

° MIPUMEHSTh MOHATHSA, CBA3aHHBIC C JIEJTMMOCTBIO LIEJIBIX YHUCEN, IPU PEUICHUN
MaTEeMaTHUYCCKHX 3a/a4;

° HAXOJAWUTh KOPHH MHOTOWICHOB C OJHOW MEPEMEHHOM, pPacKIaJbIBaTh
MHOI'OWICHBI HA MHOKHUTEJIIH;

° MPOBOAUTL MPEOOpPA30BaHMUS YHUCIOBBIX M  OYKBEHHBIX  BBIPAKCHUH,

BKJIFOYAIOIIUX CTENEHHU, PAUKAIbL, JIOTapu(PMbl U TPUTOHOMETPUYECKHE PYHKIUU.

Hcnoab3oBats npuoOpeTeHHbICe 3HAHUS W YMEHHMA B INPAKTHYECKOM
AEATEeJIbHOCTH M NOBCEIHEBHOM KM3HM JIS:

o MPaKTUYECKUX pacyeToB MO (opmyiaM, BKIouYas (opMylibl, coAeprKalue
CTENEHH, paJUKabl, JOrapudMbl U TPUTOHOMETPUUECKHUE (PYHKIIMH, IPU HEOOXOIUMOCTH
UICIIOJIB3Ys CIIPABOYHBIE MATEPHUAIIBI U IIPOCTEHIIINE BBIYUCIUTEIBHBIE YCTPONUCTBA.

DOyHKUMU ¥ TpaGUuKH

Ymernb

o ONpEAeNATh 3HaUeHHE (YHKUMU MO 3HAYEHUIO apryMeHTa NP Pa3iIudHbIX

crioco0ax 3amaHus GyHKINU;

o CTpOUTh TpapuKh H3YYCHHbIX (YHKLIMHA, BBINOIHATH MpeoOpa30BaHUs
rpaduKoB;

o OTMMCHIBATH 10 TpaduKy u 1Mo GopmyJsie MOBEJACHUE U CBOWCTBA (DYHKITHIA;

o pelaTh ypaBHEHUS, CUCTEMbl YpaBHEHUMN, HEPABEHCTBA, UCIOJIb3Ys CBOMCTBA

GbyHKUMNA U uX rpaduyecKue NpeacTaBICHUS;



Hcnoab30BaTh MNpUOOPeTeHHbIE 3HAHWMS M YMEHHMSI B MNPAKTHYECKOH
J1eITeJILHOCTH M NMOBCEIHEBHOM KU3HHU JJIA.

° OTMCAHMS ¥ WCCJIEAOBAHMS C TTOMOIIBIO (DYHKIIUNA peaTbHBIX 3aBUCUMOCTEH,
NpeACTaBiIeHUs MX rpad)UuecKu; HHTEPIIpEeTalluy rpadrKOB peaabHbIX MPOIECCOB.

Hauaja maTreMaTH4eCcKOro aHaJIn3a

YmMmernb

° HaxXOJUTh CyYMMY OECKOHEUHO YOBIBAIOIIEH TE€OMETPUYECKUM MPOTrpecCuu;
BBIYHUCIISATH MPOU3BOIHBIC U MIEPBOOOPA3HBIC AJIEMEHTAPHBIX (DYHKITUH;

° uccinenoBath (YHKIIMM HAa MOHOTOHHOCTb, HaXOJUTh HAWOOJBIINE H
HAaUMEHBIIUME 3HAYCHUS (PYHKLIHMM, CTPOUTh TpaPuku  palMOHAIBHBIX (YHKIUH C

MTOMOIIBIO MPOX3BOIHOM;

L BBIYUCIIATH TIJI0OIIAaAN C UCIIOJIb30BaAHUEM HepB006pa3H0ﬁ;

L4 pemaTrts 3aga4u C IIPHMCHCHHUCM YPABHCHUA KacaTelIbHOU K l"pa(bI/IKy
dynxumy;

o UCTIONB30BaTh MPUOOPETEHHbIE 3HAHUA W YMEHUS B  MPaKTUYECKOU
ACATCIIBHOCTHU

L4 A1 pCIICHUA TIPUKIAAHBIX 3aada4, B TOM YHCIC TCOMCTPUYCCKHX,

3KOHOMHUYCCKHUX, (1)I/I3I/III€CKI/IX.

YpaBHeHMs U HEPABEHCTBA

Ymernb

o pemaTh palMoHaJIbHbIEe, MMOKA3aTeNbHbIE U JOTapU(PMUUYECKUE YpPABHEHUS U
HEPABEHCTBA, UpPALIMOHAIBHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI,

o JI0OKa3bIBaTh HECIIOXKHBIC HEPABEHCTBA,

o pemiaTh TEKCTOBBIE 3aJayd C IIOMOINBIO  COCTaBIICHHsS YpPaBHCHUH, U
HEPABEHCTB, HUHTEPIIPETUPYS PE3YNIBTAT C YUETOM OIPAaHUYEHUN yCIOBUS 3a/1a4H;

° M300pakaTh Ha KOOPJAMHATHOM IJIOCKOCTH MHOKECTBA PEUICHUN ypaBHEHUU
Y HEPABEHCTB C IBYMs IIEPEMEHHBIMU U UX CUCTEM,;

o HaXOAUTh TNPHUOJMKEHHBIC PELICHHUs YPaBHEHHM M HUX CHCTEM, HCIOJb3Ys
rpauyecKkuii METOx;

o peuaTh ypaBHEHHUs, HEPAaBEHCTBA U CUCTEMBI C PUMEHEHUEM TIpaduuecKux

MPEICTABICHUM, CBOMCTB (DYHKITHI, MPONU3BOTHOM.



JJIeMeHThl KOMOMHATOPUKH, CTATUCTUKH M TEOPUH BEPOSITHOCTEH

Ymers:

o pemaTh npocTeiinre KOMOMHATOPHBIE 3a/1a4yu METOJIOM Tepedopa, a TaKxKe ¢
WCIIOJIb30BAaHUEM  W3BECTHBIX  (opmyn,  TpeyroabHuka  Ilackans; — BBIUYMCIATH
koahdurmentsl OuHoMa HpioToHa 1o (dopmyse W ¢ UCHOJIB30BAHHEM TPEYTOJIbHUKA
ITackans;

o BBIUHCIIATh, B MPOCTEHIIMX CIydasX, BEPOATHOCTU COOBITUI Ha OCHOBE
MTOJICYETA YHCIIA UCXOJIOB.

o Hcnonb3oBaTh MNpPUOOPETEHHbIE 3HAHUST M YMEHUS B MPaKTUYECKOU
JNEATEIBHOCTH W TOBCEJHEBHOM KW3HM [JI1 aHAIW3a PEAJbHBIX YHCIOBBIX JIaHHBIX,
NpEACTAaBICHHBIX B BUJIE€ JuarpamMM, TpauKoB; s aHanuza wuHGOpPMaALUU
CTaTUCTUYECKOTO XapaKTepa.

TpeOoBaHusA K YPOBHIO NOATOTOBKHU YYALIUXCS 10 F€OMETPHH.

J10JI5KHBI 3HATD:

o Mmuororpannuku. [Ipusma, ee ocHoOBaHuUs, OOKOBBIE pedpa, BbICOTA, OOKOBas
MOBEPXHOCTH. [Ipamas u HakioHHas, npusMa. [IpaBunbsHas npusma. [lapaenenumnes.
Ky6.

o [Tupamuna, ee ocHoBaHuUE, OOKOBBIE pedpa, BEICOTA, OOKOBAsi TOBEPXHOCTh.
TpeyronpHasg nupamuza. llpaBunbHas nupamuaa. Y ceyeHHass TUpamMuaa.

o CummMmetpuu B KyOe, mapasienenuresne, npusme u nupamuse. [loustue o
CUMMETPHH B MIPOCTPAHCTBE (LIEHTpajbHas, OceBas, 3epKaybHasi). [I[puMepsl cumMeTpuu B
OKpY>KarollleM MUpE.

o Ceuenus kyOa, IPU3MBbI, MUPAMHUIBI.

o [IpencraBiienre o MpaBWIHLHLIX MHOTOTPAHHUKAX (TETpadip, KyO, OKTasap,
JOJACKAdIP U UKOCAdIP).

° Tena u nmoBepxHoCcTH BpanieHus. [{unuHap u KoHycC. Y ceUeHHbIN KOHYC.
OcHoBanue, BbICOTa, 00OKOBasi MOBEPXHOCTh, 00Opasytolas, pazpepTka. OceBbie CEUCHUS U
CEUEHUsI, MapaJICIbHbIE OCHOBAHUIO.

o [Tap u cdepa, ux cedyeHwus, KacaTeabHas TNIOCKOCTH K cepe.

° OOBeMBI TeN U oAU uX noBepxHocten. [lonstue 06 oObeMe Tena.
OTtHomieHne 06beMOB MOJOOHBIX TETI.

o dopmyibl 00beMa KyOa, MPSIMOYTOIBHOTO MapasuieieuIieia, TPU3MBI,
nuiuHapa. @opmMysiel 00beMa mupamMuabl U KoHyca. @opMyibl IJI0IIAAN TOBEPXHOCTEH

HUJIMHIpa U KoHyca. Popmysibl o0beMa 11apa U rmiomaan chepsl.



o Koopaunatel 1 BeKTOpHI. JleKapTOBbI KOOPAHHATHI B IPOCTPAHCTBE.
dopMyiia pacCTOSIHUS MEXKIY ABYMsI TOUKaMH. Y paBHEHUsI cepbl U miockocT. Dopmyna
PAcCCTOSHUS OT TOYKH 10 TUIOCKOCTH.

o Bekropsl. Moaynb BekTopa. PaBeHcTBO BeKTOpOB. ClioKEHNE BEKTOPOB U
YMHOXEHHE BEKTOPA Ha YUCJIO. YTOJI MEX1y BekTopamu. KoopinHaThl BEKTOpA.
CkansipHo€ pOU3BEICHHE BEKTOPOB.

J0JIZKHBI YMeETh:

o pacno3HaBaTh Ha YEPTEKaxX U MOJEISAX IPOCTPAHCTBEHHBIE (DOPMBIL;

COOTHOCHUTB TPCXMCPHBIC O0OBEKTHI C MX OIIMCaHUAMHU, H306pa}KCHI/IHMH;

o aHaAJIM3UPOBATh B IPOCTEUIINX CIIy4asiX B3aUMHOE PacoJI0KEHNE OOBEKTOB B
IPOCTPAHCTBE;
o n300paxkaTb OCHOBHBIE MHOTOTPAHHUKH U KPYTJIbIE TEJIA; BBIMIOIHATh

YEepTEXKU 10 YCIOBUAM 3a/1a4;

o CTPOUTH MPOCTEUIINE CEUEHHS KyOa, MPU3MbI, TUPAMUIBI;

o penaTh INIAHUMETPUYECKHUE U ITPOCTEUIIINE CTEPEOMETPUUECKUE 3a/1a4U Ha
HaXO0XJI€HUE T€OMETPUYECKUX BEJIMYMH (IJIMH, YIJIOB, IUIOIAJEH, 00bEMOB);

o UCITIOJI30BATh MIPHU PEUICHUU CTEPEOMETPUUECKUX 3a7a4 JITAHUMETPUUYECKUE
(baKThl U METOIBI;

o IIPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHS B XO€ PELICHUS 33]1a4;

o BJIAJETh KOMIETEHIUSAMHU: Y4€OHO-TI03HABATEIbHOM, [IEHHOCTHO-
OpPUEHTALIMOHHOM, pehIeKCUBHOI, KOMMYHUKAaTUBHOM, HTH()OPMALIMOHHOM, COLIUATIBHO-
TPYJIOBOM.

o CHOCOOHBI HCTIONB30BAaTh MPUOOPETEHHBIE 3HAHUS U YMEHUSI B PAKTUYECKOM
NEeSATEIbHOCTH U MTOBCEHEBHOM KU3HU:

o JUTSL KiCClieIOBaHus (MOIETTMPOBAaHMS) HECIOKHBIX IPAKTUYECKUX CUTYyalUn
Ha OCHOBE M3yUYEHHBIX (OPMYII U CBOUCTB (pUTryp;

o BBIYHCIICHUS] 00BEMOB M IUTONIA/IEN MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ
IPU pEUICHUU PAKTUYECKUX 3a]1a4, UCTIONb3Ys IIPU HEOOXOIUMOCTH CIIPABOYHUKHU U

BBIYHMCINTCIIBHBIC YCTpOfICTBa.

KoHTposib 3HaHUM, yMEHUI U HABBIKOB O0YYaIOIIUXCS SIBISIETCS] BaKHOM COCTaBHOM
yacTblo mpouecca oOyudeHus. Llenbro KOHTpOJSL SBISETCS OINpEAESICHUE KayecTBa
YCBOCHUs  Yy4YalllUMHUCS  IPOrpaMMHOIO  MaTepuayia,  JAUArHOCTUPOBaHUE U

KOPPEKTUPOBAHWE WX 3HAHUNW M yMEHHWH, BOCIHUTAaHWE OTBETCTBEHHOCTH K Y4YEOHOU
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pabote. Jlns BBUICHEHMS pOJNIM KOHTPOJS B Tpolecce OOydeHUs MaTeMaTHKeE
paccMaTpuBalOT €ro HauOoliee 3HaYMMbIe (DYHKIUU: OOYyYarolIylo, JUArHOCTHUYECKYIO,
MIPOTHOCTHYECKYIO, Pa3BUBAIOIIYI0, OPHCHTUPYIOIIYIO M BOCIIUTHIBAIOMIYIO.

OcHOBHBIC BHABI TPOBEPKH 3HAHWW — TEKyIas W WToromas.Tekymias mpoBepka
MIPOBOJUTCS CUCTEMATUYECKH W3 YpPOKa B ypPOK, a MTOTOBas — IO 3aBEPIICHUH TEMBbI
(Monys, pa3aena).

]_IJ'ISI OOCHKH JOCTHIKCHUA PE3YJIbTATOB O6yquHH

UCIIOIb3YEeTCs:

. TEKYIIUHA KOHTPOJIb B BUEC HHIMBUIYATbHBIX MPOBEPOYHBIX pabOT U YCTHBIX
OIIPOCOB;

. TEMaTHYECKUI KOHTPOJIb B BU/IE€ KOHTPOJIBHBIX PadoT.

I[JI?I OLICHKH y‘-IC6HI)IX I[OCTI/I}KCHI/Iﬁ 06yqa101u14xc;1 IIpHU U3YUCHUU HCIIOJIB3YIOTCA

cjieaAyronuye MeToabl KOHTPOJIS:

. yCTHasi IpOBEpKa ;
. NUCbMEHHO-Tpaduueckue padoThl ;
. IpaKTHYECKHUE padOoThI.

DopMBbI KOHTPOJIS:

. NHnuBuayanbHas;

. ['pynmosas;

. @poHTAIbHAS;

. B3auMHBIN KOHTPOJIb;
. CaMOKOHTPOJIb.

CpencrTBa ocylecTBJIeHUs] KOHTPOJISI:

. Y cTHBIN onpoc 00y4aromuxcs;

. [IpoBepka yuurteneM TeTpajei ¢ JOMAITHUM 3aaHUuEM;

. MareMaTH4eCKU JTUKTAHT;

. CamocTosiTenbHas 1 KOHTPOJIbHAs pabOThI,

. Tecthr;

. NHuBuayanbHbIe KAPTOUKU C PA3HOYPOBHEBBIMHU 3aJaHUSIMHU.

Y CTHBIN OnpoC

Ha ypokax KOHTpoJIb 3HAHUI y4yalMXcs OCYLIECTBISETCA B BUJE (HPOHTAIHHOU U
VHJVBUAYAJIBHOU IIPOBEPKHU.

NHauBuayanbHbl YCTHBIA ONPOC ITO3BOJIAET BBISIBUTH IPABHUIIBHOCTH OTBETA IIO

COACPIKAaHNIO, €ro I10CICA0OBATCIBbHOCTL, CAMOCTOATCIBHOCTD CY)KJICHI/Iﬁ Hn BbIBOIOB,
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CTENEHb PA3BUTHA JOTHYECKOTO MBIIUICHUS, KYJIbTYpy pEUYM ydalluxcs. Y CTHBIM Ompoc
OCYUIECTBIISIETCS MPAKTUYECKH Ha KaXKJIOM YpPOKE.

[IncbMEeHHBIA KOHTPOJIb

[lucemMeHHass TpOBEpKa TMO3BOJSIET 3a KOPOTKOE BpEMsS TMPOBEPUTH 3HAHUS
OOJBINIOr0 YHCA YYAIIUXCS OJHOBPEMEHHO. lcrmosb3yeTcss MHUChMEHHBINH KOHTPOJh
3HAHUH y4yaluxcs B IEJSIX JUarHOCTUKY YMEHMS IPUMEHSTh 3HaHUS B YYEOHOU MPaKTUKE
U OCYUIECTBIISIETCS B BUJE IUKTAHTOB, KOHTPOJIbHBIX, TPOBEPOYHBIX U CAMOCTOSITEIBHBIX
paboT, TECTOB, 3a4eTOB, pedepaToB.

[IpomexxyTouHasl arrecTalys no yueOHomy npeamery «MareMmaTrnkay

OCYILECTBIIETCS 110 UTOTaM Y4eOHOTr0 eprojia Kak cpeaHee apupMeTHIecKoe
PEe3yNbTaTOB MOJYTOA0BBIX OTMETOK. OKpYyTIJIEHHE PE3YIIBTATOB IPOBOJUTCS B MOJIB3Y

oOyuaromierocs.
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COILEP KAHUE YYEBHOI'O IPEJJMETA «MATEMATUKA»
Ilpogpunwvnwiit yposens

10 kaacc

AJireOpa u HayaJIa aHAJIM3a

IloBrOpenne. Pemenne 3agad ¢ MCIOJNB30BAHUEM CBOMCTB 4YHCEI M CHCTEM
CUHUCIICHUS, IEIMMOCTH, JOJIEM M 4acTeu, MPOLUECHTOB, MOAYJIEN uucell. Pemenne 3amau ¢
UCIIOJIb30BAHUEM CBOWMCTB CTENEHEH W KOpHEW, MHOTIO4YIEHOB, NpeoOpa3zoBaHUM
MHOTOWICHOB U JApOOHO-pAllMOHAIBHBIX BhIpaXXeHUH. Perienue 3a1ad ¢ MCMOIb30BaHUEM
rpaaycHON Mephl yria. Moynb 4ncia U ero cBoicTBa. PereHue 3amay Ha ABUKEHUE U
COBMECTHYIO pabOTy, CMECU M CIUIaBbl C MOMOIIBIO JTMHEHHBIX, KBaJIpPaTHBIX U APOOHO-
pallMOHAJIBHBIX ypaBHEHUM M HX cUcCTeM. PelieHue 3aiad ¢ MOMOIIBIO YHCIOBBIX
HEPABEHCTB M CHUCTEM HEPABEHCTB C OJIHOM MEPEMEHHOH, C MPUMEHEHUEM HU300paKEHUS
YHCJIOBBIX TIPOMEXKYTKOB. PelieHue 3a1ad ¢ UCTOIb30BAaHUEM YHCJIOBBIX (YHKIHUA U UX

rpadukoB. Mcnonp3oBaHue CBOMCTB M IpaUKOB JIMHEWHBIX U KBAJAPATUYHBIX (PYHKIUH,

00paTHOUM MPONOPIUOHATBHOCTA U QYHKIHH Y =Jx. ['paduueckoe pernieHne ypaBHEHUM
M HepaBeHCTB. lcnonp3oBaHue omnepanuii HajJg MHOXKECTBAMU W BBICKA3bIBAHUSIMU.
Hcnonp30BaHnEe HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOM NEPEMEHHOM, YHCIIOBBIX
IPOMEXKYTKOB, MX OObeIuHEHUU U mnepeceueHui. llpumeHeHuwe mnpu peleHuH 3aaad
CBOMCTB apu(METUUYECKON U TeOMETPUUECKON MPOTPECCHH, CYMMUPOBaHUSI OECKOHEUHOMN
CXOJIAIIEHUCS T€OMETPUUECKOMN TTPOTrPECCUU.

MHuoxecTBa (YUCIOBBIE, reoMeTprUeckuX (uryp). XapakTepucTuieckoe CBOMCTBO,
AJIEMEHT MHOXECTBA, IYCTOE, KOHEYHOE, OECKOHEYHOEe MHOKecTBO. CrocoObl 3a/aHus
MHOkeCTB [logMHOXkecTBO. OTHOIIEHUS TPUHAMNICKHOCTH, BKIIOYEHHUS, PABEHCTBA.
Omneparnuu Hag MHOkecTBamu. Kpyru Diinepa. KoHeunble 1 O€CKOHEUYHBIE, CUETHBIE U
HECUETHBIE MHOYKECTBA.

HcTrHHBIE W JIOKHBIE BBICKA3bIBAHUS, OTIEPAIMH HAJl BBHICKA3bIBAHUSMU. AreebOpa
gvickazviganuti. CBsI3b BBICKA3bIBAHUM C MHOXECTBAaMHU. KBaHTOpBI CylIeCTBOBAHUS H
BCEOOIIIHOCTH.

3akoHbl JIOTUKU. OcHOBHble No2udeckue npaeuia. PerieHue JIOrMYEeCKUX 3a7aduc
MCITOJIb30BAHUEM KPYTOB DIIepa, OCHOBHBIX JI02UYECKUX NPAGUIL.

YMmozaxmoueHusi. OO0CHOBaHMSI M OKA3aTeIbCTBO B MaTeMaTuke. Teopembl. Bums
MaTEMaTUYECKUX YTBEpPKACHUN. Buowl doxazamenvcms. Mamemamuueckas uHOYKYUSL.

Ymeeporcoenus: obpammuoe OAHHOMY, NPOMUBONOJIONCHOE, obpamuoe

13



NPOMUBONONIOHNCHOMY OaHHoMy. IIpu3HaK M CBOWCTBO, HEOOXOJUMBIE M JOCTATOUYHBIC
YCJIOBHUSL.

OcnosHnas meopema apugmemuku. Ocmamku u cpaguenus. Aneopumm Esexiuoa.
Kumaiickasa meopema 06 ocmamxax. Manas meopema Depma. (Q-uumvle cucmemuvl
cuucnenus. Oynkyus Junepa, Yucio u cymma oeaumenel HamypaibHo20 YUCd.

Pannannas mepa yria, TPUTOHOMETPHUYECKAsT OKPYKHOCTb. TpUTOHOMETPUUYECKHUE
byHKkuuu yucen U yrioB. DopMyibl MPUBEIACHUS, CIOKEHUS TPUTOHOMETPUUYECKUX
byHkuuid, Gopmysbl ABOMHOrO M MOJOBUHHOTO aprymeHTa. lIpeoOpa3zoBanue cymMmBbl,
Pa3HOCTHU B IPOU3BEICHUE TPUTOHOMETPHUICCKUX QYHKITUN, 1 HA00OPOT.

Hymu dyskmmm, mpoMeXyTKH 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTh. Hambosnbiiee u

HAaMMCHBIICC 3HAYCHUC (bYHK]_II/II/I HepI/IOIII/I‘-IGCKHe (bYHK]_II/II/I 1 HauMCHBIIIUMN IICPUOL.

YerHble ¥ HeueTHble (GyHKIMU. Dyukyuu «Opobuas yacme uucnay Y={X| u «yeras

uacms qucnay Y= [X] :

Tpuronomerpuyeckue QpyHKIIMH YUCIOBOTO apryMeHTa Y =COSX, y=sinX, y=tgx,
y =ctgx . CBolicTBa U rpa)MKy TPUTOHOMETPUUECKHUX (DYHKIIHIA.

OOpaTHble TPUTOHOMETPUUYECKHE (YHKIIMM, UX IJIaBHbIE 3HAYCHMs, CBOWCTBA U
rpaguku. TpuroHomerpuueckue ypaBHeHUS. OIHOPOAHBIE TPUTOHOMETPUUECKUE
ypaBHEHMs. PemeHue NpoCcTEeNIMX TPUTOHOMETPUYECKUX HEpaBeHCTB. I[Ipocrenmme
CHUCTEMbI TPUTOHOMETPUYECKUX YPaBHEHU.

CreneHb ¢ JEWCTBUTENBHBIM IIOKa3aTeJIeM, CBOWcCTBa creneHu. lIpocreitmine
noKa3aTelbHble ypaBHEHUS U HepaBeHcTBA. [lokazarenbHas (yHKIMS M €€ CBOWCTBA U
rpaduk. Yucno ¢ u GyHKIus y=¢e*.

Jlorapudm, cBoiictBa sorapudma. JlecATUUHBIA M HaATypaidbHBIM Jorapudm.
[IpeoOpazoBanue mnorapudmuueckux BoIpakeHuid. Jlorapubmuueckre ypaBHEHHS U
HepaBeHcTBa. Jlorapudmuyeckast QyHKIUS U €€ CBOMCTBA U TpaduK.

CrenenHast pyHKIUSA U €€ CBOMCTBa U rpaduk. MppanmoHanbHble ypaBHEHUS.

Meron uHTEpBaJoOB 1Jsi pelleHus HepaBeHCTB. IIpeoOpa3zoBanusi rpadukoB
(GYHKUMNA: CABUT, YMHOXKEHHE HA YKCIIO, OTPA)KEHUE OTHOCUTEIBHO KOOPJAMHATHBIX OCEH.
['padrueckre Meroapl pelieHUss ypaBHEHHWW ¥ HEpaBEHCTB. PemieHune ypaBHEHHH U
HEPABEHCTB, COJIEPKAIIMX TEPEMEHHYIO TIOJT 3HAKOM MOJIYJISL.

Cucrembl TOKa3aTENbHBIX, JIOTAPUPMUUYECKUX U HPPALNOHATBHBIX YpaBHEHHI.
CucreMbl TOKa3aTeNbHbIX, JOrapupMUUECKUX U UPPALUOHATBHBIX HEPABEHCTB.

B3aumMHuo oOpathHbie Gynkiuu. ['paduku B3auMHO 0OpaTHBIX QYHKIIUH.

YpaBHEHUS, CHCTEMBI YPABHEHUU C TaPaMETPOM.
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@opmyna bunoma Hviomona. Pewenue ypasnenuti cmenenu gvluie 2 CneyuaibHblx
6uoos. Teopema Buema, meopema be3y. Ilpusooumsie u Henpusooumbvie MHOZOUYNEHDI.
OcHnosnasa meopema anceopvl. Cummempuyeckue MHo2ouNeHbl. Llenouucniennvle u
YeNI03HAYHbIE MHO20UJIEHDI.

Huoganmoswr ypasnenus. [lennvie opoou. Teopema Depma o cymme K6aodpamos.

Cymmbl U psaobl, MemMoObl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCTU.

Teopemvl 0 npubnudsCeHUU OCticMBUMENILHBIX YUCE] PAYUOHATbHBIMU.

MHnoocecmea na KoOpOUHaAMHOU NIOCKOCHI.

Hepasencmeo Kowu—Byusxoeckozo, Hepagencmeo Hencena, Hepagencmea o
CPEOHUX.

I'eomerpus

[ToBTropenue. Pemienne 3amady ¢ UCHOJIB30BAHUEM CBOWCTB (PUTYp Ha IJIOCKOCTH.
Pemienne 3amady Ha JOKa3aTEIbCTBO M IOCTPOCHUE KOHTpHpUMEpoB. [IpuMeHneHue
IIPOCTENIINX JIOTMYECKUX IMpaBwi. PemeHue 3agad ¢ HMCHOJNB30BAHHEM TEOPEM O
TPEYTOJbHUKAX, COOTHOIIEHUN B MPSIMOYTOJIBHBIX TPEYroJIbHUKAX, (DAKTOB, CBSI3AHHBIX C
YeThIpEeXyrojibHUKaMu. PereHne 3amad Cc  MCHOJIb30BaHUEM (DaKTOB, CBSI3aHHBIX C
OKpPY>XHOCTSIMU. PelieHne 3amad Ha M3MEPEHUS Ha IUIOCKOCTH, BBIYMCIEHUS JIMH U
wiomaaeit. Pewenue 3adau ¢ nomowbio 6eKmMopos u KOOpOUHam.

Harnsaanasa crepeomerpus. [Ipusma, napamnenenunesn1, mupamMuaa, TETPadp.

OCHOBHBIC TOHSTHSI TEOMETPUU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU WU
cienctBus u3 Hux. Ilowamue 06 axcuomamuyeckom memooe.

Teopema Menenass onsn mempasopa. llocTpoeHHe CeYeHUH MHOTOTPAHHHKOB
MeTOoI0M cienoB. LlenTpanbHoe npoektupoBanue. [loctpoenne ceueHnii MHOrOrpaHHUKOB
METOJIOM MPOEKIIUH.

CkpenuBaronecs TMpsMbie B TPOCTPAHCTBE. YTOJ MEXIYy HUMHU. Memooul
HAX0HCOEHUSL PACCMOSHUL MENHCOY CKPEUUBAIOUUMUCS NPAMBIMU.

TeopemMbl 0 NapaJyIEIbHOCTA NPSMBIX M IUIOCKOCTEM B  MPOCTPAHCTBE.
[TapannensHOE MTPOCKTUPOBaHKE U M300paxkeHue uryp. I eomempuueckue mecma mouex
8 npocmpancmae.

[leprieHIUKYISAPHOCTh MPSIMOM M IUIOCKOCTH. OpPTOTOHAIBHOE MPOEKTHUPOBAHME.
Haxnonusle n npoekuuu. Teopema o Tpex NepneHauKysipax.

Buovr mempasopos. Opmoyenmpuueckuii mempasop, KaApKACHbIL MmMempasop,
pasnocpanubli.  mempalddp. Illpamoyzonvuvli mempa’dp. Meoduanvl u 6umeouanvl
mempasopa.

Ilocmpausanue mempas’opa 0o napanieienuneod.
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Paccrosinusa Mexny durypamu B mpoctpancTtBe. OOHIMil MeprneHIuKyIsp IBYX
CKPEILIHUBAOIINXCA MPSAMBIX.

VYribl B ipocTpanctie. [lepneHauKyIapHbIE MIIOCKOCTH. [1101adb opmocoHanbHol
npoekyuu. Ilepnenoukynsapuoe ceuenue npusmvl. TpexepanHvlil U MHO20SPAHHBIU V2Ol
Ceoticmea naockux yenoe muoz2ozpannozo yena. Ceoucmea niocKux u 08YZpaHHbIX Y2l08
mpexzpannoeo yena. Teopemvi KOCUHYCO8 U CUHYCO8 0I5l MPexePanHO20 Y2id.

Buael mMHOrOrpaHHukoB. Pazgepmku muozocpannuka. Kpamuavwue nymu Ha
NOBEPXHOCMU MHO202PAHHUKA.

Teopema Oiinepa. llpaBuiibHbIE MHOTOTPaHHUKHU. /[[80ticmBEeHHOCMb NPABULLHBIX
MHO202PAHHUKOS.

ITIpusma. Ilapamnenenunen. CpoiictBa mnapamenenumnena. IIpsMoyronbHbIi
napajuienenune]. HakioHHbIe TPU3MBL.

[Tupamupa. Buael nupamua. DJIeMEHTHl MpaBWIbHOW nupamuabl. [lupamunbr c
PAaBHOHAKJIOHEHHBIMH peOpamMu U rpaHs MU, UX OCHOBHBIE CBOWCTBA.

[Imomaan NoBEpXHOCTEW MHOTOIPAHHUKOB.

BeposITHOCTH U CTATHCTHKA, JIOTHKA, KOMOMHATOPUKA

[ToBropenue. Mcnonp3oBaHue TaONMIl U JUarpaMM JJis MPEICTABICHUS JTaHHBIX.
Pemenve 3amay Ha NpPUMEHEHHE OMUCATEIBHBIX XapAaKTEPUCTUK YHCIOBBIX HAOOPOB:
CpPEeIHMX, HAUOOJNBILIET0 U HAMMEHBIIETO 3HAUEHMsI, pa3Maxa, JUCIIEPCUHN U CTaHAAPTHOTO
OTKJIOHEHHsI. BbIYMCIIEHHE YacTOT U BEPOSITHOCTEN COOBITHI. BhrunciieHne BeposiTHOCTEN
B ONBITaX C PAaBHOBO3MOXXHBIMM JJIEMEHTApHBIMM  Hcxojamu. Mcmosb3oBaHue
KOMOMHATOpUKHU. Briuncienne BeposITHOCTEH HE3aBUCUMBIX cOObITHH. Mcmonb3oBaHue
bopMyIIbl CIOXKEHUS BEPOSITHOCTEH, Aruarpamm Dujepa, AepeBa BeposSTHOCTEH, (HopMyIIbl
bepnymm.

Bepoamnocmuoe npocmpancmeo. Axcuomvl meopuu 6epoamHocmeu.

VYcnoBHasg BeposTHOCTh. [IpaBuiio ymHOXeHUs BeposiTHOcTer. Dopmysia IMOJTHOU
BepostHocTu. Dopmyna balieca.

JluckpeTHble  ciaydailHble  BEIWYMHBI W pacnpenencHus.  CoBMeCTHbIE
pacnipeneneHusd. PacnpeneneHne CyMMmbl U MPOU3BEACHUS HE3aBHCUMBIX CIy4YalHBIX
BEJIMYMH. MareMaTuyeckoe OXHUIAHUE W JUCIEpPCUS  CIIyYalHOW  BEJIMYMHBI.
Maremartndeckoe OKHAaHUE U TUCIIEPCUS] CYMMBI CITYYaWHBIX BEJIMUYHUH.

bunapnas cnywaliHas BenuuuHa, pacnpeneneHue bepHyum.I'eomerpuueckoe
pacrpenenenue. buHomuanbsHOE pacHpeneneHue U ero CBOMCTBa. [ unepzeomempuueckoe

pacnpeoeneHueu e2o C8oUcmada.
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HenpepoiBHbIE ciiydaliHble BelIW4uHBL. [[noTHOCTH BeposTHOCTH. DyHKUHUS
pacnpeneneHusa. PaBHoOMepHOE pacnipeiesieHUE.

llokazamenvroe pacnpedeneHue, e2o napamempeol.

Pacnpeoenenue Ilyaccona u e2o npumenenue. HopmanabHOE paclpeaelieHue.
Oynkums Jlammaca. Ilapamerpsl HOpmanbHOTO pacnpeneneHus. [IpuMepsl cirydaHbIX
BEJIUYMH, TMOAYMHEHHBIX HOPMAJIbHOMY 3aKOHY (MOTPEIIHOCTh HM3MEPEHUM, pOoCT
yesioBeka). [lenmpanvuas npedenvHas meopema.

Hepasencmeo UYeoviuesa. Teopema UYebwviuwesa u  meopema bepuynnu. 3axown
Oonvuux uucen. Bvibopounvlii memoo usmepenus eepoamuocmeti. Ponv 3akona 6onvuiux
yucen 8 HayKke, npupoode u ooujecmae.

Cmamucmuueckas eunomesza. Cmamucmuxa Kpumepusi u ee ypo8eHb 3HAUUMOCU.
Ilposepra npocmetiwux eunomes. IOmnupudecKue pacnpeoeieHus U Ux cea3b C
meopemuyeckumu pacnpeoenenuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeuu. Hnvekmuenvle u ClOPbEKMUBHbIE COOMBEMCMEUA.
buexyuu. /[uckpemnas nenpepvienocmo. llpunyun /{upuxe.

Koouposanue. /[souunas 3anuco.

11 kaace

Auire0pa U HaYaJIa aHAJIN3A

Oynkuun.  OO65acTh ONpEACICHUS U MHOXKECTBO 3HaueHuil. ['paduk (yHkimm.
[Toctpoenue rpadukoB (QYHKIUNA, 3aJaHHBIX pa3IUYHBIMU criocobamu. CBolicTBa
(GyHKIUNA: MOHOTOHHOCTb, YETHOCTh U HEYETHOCTh, MEPUOJUYHOCTH, OTPAHHMYECHHOCTD.
[IpomexxyTku BO3pacTaHusi ¥ yObIBaHHS, HAHMOOJbIIEE U HAWMEHbIIIEEC 3HAUYCHUS, TOUYKHU
KCTpeMyMa (JIOKalbHOTO MaKCUMyMa W MHUHUMyMa. ['paduueckas HHTeprpeTaIus.
[TpumMepsb! GyHKITMOHATBHBIX 3aBUCUMOCTEN B peabHbIX MPOIECcCaX U SABICHUSX.

[IpeoOpazoBanus rpauKkoB: MapaijeabHbI MEPEHOC, CUMMETPHUS OTHOCUTEIHLHO
ocell KOOpAWHAT M CHUMMETPHUS OTHOCUTEIBbHO Hauyajla KOOpPJWHAT, CUMMETPUS
OTHOCUTEIBLHO MPAMOMN y=X, pacmsdiceHue u coxcamue 80016 0cell KOOPOUHAmM.

[Tonsitueo HenpepbIBHOCTH (yHKIMH. OCHOBHBIE TEOPEMbI O HENPEPBIBHBIX

GYyHKIUSX.

llonamue o npedene ¢ynxkyuu ¢ mouxe. Ilogedenue Qynxyuii Ha beckoHeuHOCmU.
Acumnmomul. Bepmukanvuvie u copuzonmanvuvie acumnmomvl epaguxos. I paguku
OpOOHO-TUHEUHBIX DYHKYUIL.

Cnoxnass ¢yHkuus (komno3uiusi (yHkiuii). BzaumHo o00patHble (QYyHKIHH.

OO6mactp ompeneneHuss U o0jacTh 3HaueHUW oOpaTHOU GyHKIMU. ['paduk oOpaTHOM
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dbyukiuu. Haxoxnenue dbyHkiuu, oOpatHol gaHHON. ObpamHvle mpucoHomempuieckue
@dyuKyuu, ux ceolricmea u epaghuxu.

Huddepenumpyemocts dhynkuuu. [IpousBoanas ¢pynkiuu B Touke. KacarenbHas k
rpaduxy pynkuuu. ['eomerpuueckuil U GU3NYECKUIl CMBICT MPOU3BOAHOU. [Ipumenenue
npouzeoonou 6  ¢usuxe. IlpousBomHbie dneMeHTapHbIX  (ynkumid. I[lpaBumna
nuddepeHupoBaHus.

Bropas npousBoHasi, ee reOMeTpUYeCKuid U (PU3NIECKUN CMBICIL.

Touku skcTpemyMa (MakcuMyMa W MUHHMYyMa). VcciienmoBaHue 3JI€eMEHTApHBIX
(GYHKIIMI Ha TOYKM SKCTpeMyMa, HauOoJblliee M HAaUMEHbBIIEEe 3HAYEHHE C MOMOIIBIO
npou3BOAHOU. [locmpoenue epaguxos Gyukyutl ¢ noMowbio npou3eoonsix. llpumenenue
npou3B0OHoU npu peweHuu 3aday. Haxoocoenue skcmpemymos QyHKyuii HeCKOIbKUX
nepemMeHHbIX.

IlepBooOpa3nas. Heomnpenenennsiii uHTerpan. IlepBooOpa3Hble 3i1€MEHTapHbIX
(yHKUIHH. [Imomans KPHUBOJIMHEVMHOU Tpaneuny. dopmyna Hprorona-
JleitOnua.OnpenesieHHbl UHTErpall. Buluucienue niowadell nioCKux gueyp u o6vemos
men 8pawjeHusi ¢ NOMOUbI0 UHmMezpaa..

Memoowl pewienuss pyHKYUOHATLHBIX YPABHEHUU U HEPABEHCMS.

Hcnons3oBanrne CBONCTB W rpaduKoB (PYHKIUN NpU pPEIICHUH ypaBHEHUN W
HepaBeHCTB. Meroa nHTepBasioB. 300paxkeHre Ha KOOPAUHATHOM MIIOCKOCTH MHOYKECTBA
pelIeHu ypaBHEHUN U HEPABEHCTB C JBYMS MEPEMEHHBIMU U UX CUCTEM.

[IpruMeHeHne MaTEMAaTHYECKUX METOJMIOB ISl PELICHUS COAEPKATENIbHBIX 3a/ay U3
pa3IMYHBIX 00JlacTel HAyKW W TpakTUKH. VHTepripeTanus pe3ylibTrara, y4eT peaabHBIX

OrpaHUYECHHM.

I'eomerpus
Tena BpamieHus: TUIMHIP, KOHYC, map U chepa. CedeHUs NUIMHIpPA, KOHyca H

mapa. [1lapoBoii cermMeHT, ImapoBoOM CIIOM, ITaPOBOM CEKTOP (KOHYC).

YceueHHas nupaMuia U yCEYEHHBIN KOHYC.

Onemenmol chepuyeckoui ceomempuu. Konuueckue ceverusi.

KacarenpHble mpsiMble M IJIOCKOCTU. BmucaHHble #  OmucaHHbIE CEpHI.
Kacarowuecs cpepol. Kombunayuu men epawerus.

Bektopsl u koopauHatel. CymMa BEKTOPOB, YMHOKEHHE BEKTOpPA HA YUCIO. YTOJ

Mexky BekTopamu. CKalsipHOE MPOU3BECHUE.
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Ypasaenue miaockoctu. Dopmyra pacCTOSTHUS MEXKIY TOUKaMH. Y paBHEHHE Cephl.
Dopmyna paccmosimus om mouku 0o niaockocmu. Cnocodvl 3a0anusi NpAMOU
VPAaBHEeHUAMU.

Pewenue 3aoau u ooxazamenbcmeo meopem ¢ NOMOWbIO 8eKMOPO8 U MemOOOM
KOOpOuHam. DiemMeHmol 2eoMempuu Macc.

[Tonsitue o6bema. OOBEMbI MHOTOTPAaHHUKOB. OOBEMBI TeN BpallleHUs. AKCUOMbL
obvema. Bbvisoo @opmynr 006vemos npAMOY20IbHO20 napaiienenunedd, NpumMbl U
nupamuovt. Popmynvl 0151 HAX0HCOeHUuss obvema mempa’opa. Teopemvl 06 OMHOWEHUSAX
00beMO08.

Ipunoowcenus unmezpana K 8bl4UCIeHUI0 00LEMOB U NOBEPXHOCIEN el 8PAUEHUS.
IInowaos cghepuueckoeo nosica. Obvem waposoco cinos. Ilpumenenue 006vemos npu
peuienuu 3a0ay.

[Tmomans chepsr.

Paszsepmra yununopa u konyca. Ilnomaas moBEpXHOCTH MUIMHIPA U KOHYCA.

KomMOnHanum MHOTOTPaHHUKOB U TEJ BpaIlleHUS.

[Togobue B mnpocTtpanctBe. OTHOIIEHHE OOBEMOB M ILIOMIAJEH MOBEPXHOCTEH
NMoI00HBIX GUTYP.

Hsuoicenuss 8 npocmpancmee: NaApaiiesbHbill NEPEHOC, CUMMEMPUS OMHOCUMETbHO
HIAOCKOCIU, YEHMPATIbHASL CUMMEMPUS, NOBOPON OMHOCUMETbHO NPSIMOII.

lIpeobpaszosanue nooobus, comomemus. Pewenue 3adau Ha naockocmu ¢

UcnoJjibzosaruem cmepeomempudecKkux Memooos.
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PA3JIEJ 3.

TemaTH4eckoe MJIAHUPOBAHNE MO ajIredpe U HAYaJIaM aHAJIH3A

10 kaace
C.M. Huxouabcknii 4 yaca B Heles110 (Mpo(uIbHBIN YPOBEHb)
Ne Tema Koa-so Kou-Bo k/p
n/n 4acoB
1 [ToBTOpEeHME Kypca aareOpsl OCHOBHOM 4
IKOJIBL.
2 JlelicTBUTEIIbHBIC YHCIIA 12
3 PannonasibHble ypaBHEHUS U HEPABEHCTBA 18 1
4 Kopenb crenenu n 12 1
5 CreneHp NOJOKUTEIBHOTO YnCiIa 13 1
6 Jlorapudmer 6 1
7 [TokazaTenbHbIC U TOTapU(DMHUUCSCKUE YPABHCHUS U 11
HEpaBEHCTBA
8 CuHyC ¥ KOCHHYC yTiia 7 1
9 TaHreHc v KOTaHTeHC yria 6
10 DOopMyYITBI CIOKEHUS 11 1
11 Tpuronomerpruyeckue GyHKIIMHU YUCIOBOTO apryMeHTa 9
12 TpuroHomeTpruyeckue ypaBHEHUS] 1 HEPAaBEHCTBA 12 1
13 BepositTHOCTh COOBITHS 6
14 YacroTa. Y cioBHas BEpOSATHOCTb 2
15 [ToBTOpeHue 7 1
HUtoro 136 8
TemaTuueckoe MJIAHMPOBAHME MO ajredpe M HAYAJIaM aHAJIN3A
11 knace
C.M. Hukouabcknii 4 yaca B Heies110 (MpO(HJIbHBIN YPOBEHb)
Ne Tema Koa-o Kon-Bo x/p
n/n 4acoB
1 @DYHKIMH U UX rpapUKu 9 1
2 [Ipenen GyHKINU U HENPEPHIBHOCTD 5
3 OO6patHble QyHKIMU 6
4 IIponsBoHas 11 1
5 IIpuMeHeHne nponu3BOJHON 16 1
6 IlepBooOpazHas 1 UHTETpa 13 1
7 PaBHOCUIIBHOCTH YpaBHEHHI U HEPABEHCTB 4 1
8 Y paBHCHHSI-CIICICTBHS 8
9 PaBHOCHJIBHOCTD ypaBHEHMH U HEPABEHCTB CHCTEMaM 13
10 PaBHOCHJIBHOCTD ypaBHEHUI HA MHOKECTBAX 7
11 PaBHOCHJIBHOCTh HEPABEHCTB HA MHOXKECTBAX 7 1
12 MeTo IpoMEKYTKOB /1J1sl YpaBHEHUIN 1 HEPABEHCTB 5
13 Hcnonb3oBanue cBOMCTB PyHKUMN IPU PEIIEHUN 5
ypaBHEHM U HEPABEHCTB
14 Cucremsl ypaBHEHUH C HECKOJIBKUMH HEM3BECTHBIMU 8 1
15 HTorosoe nosBropeHne 19 1
Wroro 136 8
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TemaTnueckoe niianuposanue no reomerpuu 10 kiaace
JI.C. ATanacsin 24 B HeJ1eJ110-68 4 3a roa (mpo¢ujibHbIA YPOBeHb)

Ne Tema Koa-so Koa-Bo k/p
n/n 4acoB
1 HekoTtopsie cBeieHus U3 JIaHUMETPUH 12
2 Benenue 3
3 [TapanienbHOCTh IPSIMBIX U TJIOCKOCTEH 16 2
4 [TepnieHUKYISIPHOCTD NMPSMBIX M IIOCKOCTEH 17 1
5 MHororpaHHUKH 14 1
6 [ToBTOpEeHME 6 1
HUtoro 68 5
TemaTnueckoe miianuposanme no reomerpun 11 kiaacc
JI.C. ATanacsin 24 B He/1eJ110-68 4 3a roa (mpo¢ujibHbIi YPOBeHb)
Ne Tema Koa-so KoJa-Bo k/p
n/n 4acoB
1 Hununnap, KoHyc U map 16 1
2 OOBeMEBI TET 17 1
3 BekTops! B IPOCTpaHCTBE 6
4 Meroa KoOpAMHAT B IPOCTPaHCTBE. JIBHKEHUS 15 1
5 IToBTOpEHME 14 1
Hroro 68 4
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Kanennapno rematudeckoe mianuposanue no Maremaruke 10 kiacce (anreopa u

Havajga anaania 10 kiaace

C.M. HukoJabckuii 44 B Hexesio, reomerpus JI.C. ATanacsin 24 B HeleJ110)

NnpoQUIbHbIN YPOBECHb

Ne Pa3jes1 (KOJIHYECTBO YaCOB) KoanuecTBo Hara
n/n Tema ypoxka 4acoB (Ne yebHoii
HeJIeJu)
1 [ToBTOpEeHME Kypca anreOpbl OCHOBHOM 1 1
TITKOJIBI
2 [ToBTOpEeHME Kypca anreOpsl OCHOBHOM 1 1
TITKOJIBI
3 VYTJIBI U OTPE3KH, CBA3AHHBIE C OKPYKHOCTHIO 1 1
[ToBTOpEeHME Kypca anreOpsl OCHOBHOM 1 1
TITKOJIBI
5 [ToBTOpEeHue Kypca anreOpbsl OCHOBHOM 1 1
TITKOJTBI
6 VYTIIBl U OTPE3KH, CBSA3aHHBIC C OKPY)KHOCTHIO 1 1
7 [ToHsiTHE NENCTBUTENBLHOIO YKCIIa 1 2
8 [ToHsATHE NENCTBUTENBHOIO YKUCIIa 1 2
9 VYTIIbl ¥ OTPE3KH, CBSI3aHHBIE C OKPY’KHOCTHIO 2
10- 2 22
11 Jlnarnoctuueckas padora Nel '
12 VYTIIBl U OTPE3KH, CBSI3aHHBIE C OKPY)KHOCTHIO 1 2
13 MHuosxkecTBa yncei. CBoiicTBa IEHCTBUTEIILHBIX YHCEN 1 3
14 MHuoxecTBa uricesl. CBOMCTBA ACHCTBUTEIBHBIX YUCEI 1 3
15 Pemenue TpeyroibHIUKOB 1 3
16 MeTo MaTeMaTHYeCKON MHIYKIIUU 1 3
17 IlepecraHOBKH 1 3
18 Pemenne TpeyroibHIUKOB 1 3
19 PasMemenus 1 4
20 Coueranus 1 4
21 Pemenue TpeyroabHUKOB 1 4
22 JloKa3aTeNIbCTBO YNCIIOBBIX HEPABEHCTB 1 4
23 JIeMMMOCTD LIEJIbIX YUCEI 1 4
24 Pemenue TpeyroabHUKOB 1 4
25 CpaBHeHHE 110 MOYII0 M 1 5
26 3a/1a4u ¢ MEeIOYNCICHHBIMA HEU3BECTHBIMU 1 5
27 Teopembl Menenast u UeBkbl. 1 5
28 PanrionansHbIe BhIpaKeHUs 1 5
29 ®opmyinel 6nHOMa HpI0TOHA, CyMMBI M pa3HOCTH CTENeHEN 1 5
30 Teopembl Menenast u UeBkbl. 1 5
31 ®opmyssl 6nHOMa Hpl0TOHA, CyMMBI U pa3HOCTH CTETIEHEN 1 6
32 PannonanbHble ypaBHEHUS 1 6
33 Dmumric, runepOoia 1 napadosa 1 6
34 PanrionanbHble ypaBHEHUS 1 6
35 CucreMbl paliioHaJIbHBIX YPaBHEHHM 1 6
36 Dnunc, rurepooia u napadoa 1 6
37 CucreMsl pallMOHaJIbHBIX YPABHEHHUM 1 7
38 MeTo1 HHTEpBAJIOB pEIICHUS] HEPABEHCTB 1 7
39 [Tpeamer crepeoMeTprn. AKCHOMBI CTEPEOMETPUHI 1 7
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Jara

Ne Pa3nen (koJau4ecTBO 4acoB) KoanuecTBO .
n/n Tema ypoka 4acoB (Ne yuebroii
HeJIesIn)
40 Mertoa MHTEPBAJIOB PELICHHS] HEPABEHCTB 1 7
41 MeToa MHTEPBAJIOB PEIICHHS] HEPABCHCTB 1 7
42 HexoTopsle criecTBus U3 akCUOM 1 7
43 PanmonansHbIC HEpaBeHCTBA 1 8
44 PanmonansHbic HEpaBeHCTBA 1 8
45 HekoTopble ceICTBHS U3 aKCHOM 1 8
46 PanmonansHbic HEpaBeHCTBA 1 8
47 Hectporue HepaBeHCTBa 1 8
48 [lapasuienbHbIC IPSIMBIE B IPOCTPAHCTBE 1 8
49 HecTporue nepaBeHcTBa 1 9
50 Hecrporue nepaBeHcTBa 1 9
o1 [TapajieIbHOCTh IPSIMOM M INTIOCKOCTH 1 9
52 Cucrembl pallMOHAJIbHBIX HEPABEHCTB 1 9
KonTpoabHasi padora no ajaredope u Hayajiam
53 MaTeMaTH4eckoro anaau3a Nel «PanuonanabHble 1 9
YPAaBHEHHS M HEPABEHCTBA
54 Pemenne 3amad no reme «llapamiensHOCTh IPSIMOi U 1 9
IJIOCKOCTH.
95 [Tonarue GyHkIum u ee rpapuka 10
56 Oynkims ) = X" 10
57 Pemenne 3amad no reme «llapamiensHOCTh IPSIMOi U 1 10
IJIOCKOCTHY.
58 Dynknus Yy = x" 1 10
59 [ToHsiTHE KOPHS CTENEHHU N 1 10
60 CKpeImBaronuecs mpsmMbie 1 10
61 KopHu 4eTHOM M HEYEeTHOM CTeneHel 1 11
62 KopHM 4eTHO 1 HEUETHON CTENEHEN 1 11
63 VYTIbl ¢ COHANPaBJIEHHBIMU CTOPOHAMU. Y TOI MEXKITY 1 11
TPSIMBIMH.
64 Apudmernueckuii KOpeHb 1 11
65 ApudpmeTrueckuii KOpeHb 1 11
66 Pemenue 3agau o teme «B3anMHOE pacrionokKeHUE PSIMbIX 1 11
B IIPOCTPAHCTBE. YTOJI MEXY ABYMS TPSIMBIMI)
67 CBolicTBa KOpHEN CTENEHHU 71 1 12
68 CBolicTBa KOpHEH CTETICHH 711 1 12
KonTpoabHasi padora Nel mo reomeTpuu no reme
69 «AkcHOMBI cTepeoMeTpuu. [lapa/uieJibHOCTH MPSAMBIX, 1 12
NPSIMOi U IJIOCKOCTH
70 OyHKIUSA yzf/;, x>0 1 12
71 KonTtposabHasi pa6ora Ne 2 no ajredpe u Hayajiam 1 12
MaTeMATH4YeCKOoro anajmu3a mno reme «KopeHsb crenenu ny»
72 [TapannenbHbIe TUIOCKOCTH 1 12
73 CreneHs ¢ paliMoHaJIbHBIM NIOKA3aTENEM 1 13
74 CBOJICTBa CTENEHU C pallMOHAIBHBIM I10KA3aTeIeM 1 13
75 CBoIiCTBa MapaJJICIbHBIX TIOCKOCTEH 1 13
76 CBOJiCTBa CTENEHHU C pallMOHAJIBHBIM [10KA3aTEIEM 1 13
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Jara

Ne Pa3nen (koJau4ecTBO 4acoB) KoanuecTBO .
n/n Tema ypoka 4acoB (Ne yuebroii
HeJIesIn)
77 [lonsTHE Npeena Nocue10BaTeIbHOCTH 1 13
78 Terpasap 1 13
79 [TonsiTne nipenena nocuea0BaTeEIbHOCTH 1 14
80 CBoiicTBa npe/esoB 1 14
81 [Tapannenenunes 1 14
82 CBoiicTBa Mpe/eoB 1 14
83 beckoHeuHO yObIBaromIasi reOMETpUYECKast IPOTrPeccust 1 14
84 3aauy Ha HOCTPOEHUE CEUECHU N 1 14
85 Yucno e 1 15
86 [loHsITHE CTENEHU C UPPALMOHAJILHBIM I10KA3aTEIEM 1 15
87 Pemenne 3a71a4 1O TeMe «[TapanenbHOCTh IPSIMBIX U 1 15
TUIOCKOCTEI.
88 ITokazarenpHast GyHKIHS 1 15
89 ITokazarenpHast GyHKIIHS 1 15
KouTtpoJsbHas padora Ne 2 mo reoMeTpuu mo remMe
90 «IMapanaeabHocTh MI0cKocTel. Terparap u 1 15
napaJuiejienumneny.
KourpoabHnas padora Ne 3 mo anredpe u Havajnam
91 MaTeMaTH4YeCcKOoro anaansa mno teme «CreneHb 1 16
MOJIOKUTEJIBHOI0 YHCJIA»
92 [Tonsarue norapugpma 1 16
93 3ayer Ne 1 mo Teme «Ilapajiie IbHOCTH MJIOCKOCTENM. 1 16
Tetpadap u napaJuiejienumnen»
94 [TonsiTue norapudma 1 16
95 CpoiicTBa Jiorapu(mMoB 1 16
96 [TepnenuKynspHBIC IPSMBIE B IPOCTPAHCTBE 1 16
97 CoiicTBa norapudmon 1 17
98 CaoiicTBa Jiorapu(mMoB 1 17
99 2 17,17
100 | JImarnoctuueckas paborta Ne2
101 | Jlorapudmuueckas GyHKUIUSA 1 17
102 | Ilpu3Hak nepneHuKyIIPHOCTH NPSMON U THIOCKOCTH 1 17
103 | IIpocreiinne noka3aTeabHble YpaBHEHUS 1 18
104 | Ilpocreiimue norapupmMudecKue ypaBHEHUS 1 18
105 | Teopema o npsIMOH, MEPIEHANKYISIPHON K TUIOCKOCTH. 1 18
106 YpaBHeHHUs, CBOALIMECS K IPOCTEHIINM 3aMEHON 1 18
HEM3BECTHOTO
107 YpaBHeHHUs, CBOAILIMECS K IPOCTEHIINM 3aMEHON 1 18
HEN3BECTHOTO
108 Pemenne 351ﬂaq 1o TeMe «llepneHauKyIaspHOCTh MPSAMBIX U 1 18
TUTOCKOCTEI
109 | IIpocreiiue noka3aTelbHbIe HEPABEHCTBA 1 19
110 | IIpocreiimue moka3aTelbHbIC HEPABEHCTBA 1 19
111 Permenne 337121 110 TeMe «[leprieHAUKYIAPHOCTh TPSIMBIX U 1 19
TJIOCKOCTEI
112 | Ilpocreiimue norapupMrUIECKue HEPABEHCTBA 1 19
113 | IIpocreiimue gorapupmMuuecKue HepaBeHCTBA 1 19
114 Paccrostaue ot Touku 10 mockoctu. Teopema o Tpex 1 19

MEPIICHAUKYIISpax.
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Jara

Ne Pa3nen (koJau4ecTBO 4acoB) KoanuecTBO .
(Ne yuedHo#

n/n Tema ypoka 4acoB e

115 HepasenctBa, cBoAsIIMECs K MPOCTEUILIUM 3aMEHOMN 1 20
HEU3BECTHOTO

116 HepasenctBa, cBoAsIIMECs K MPOCTEUILINM 3aMEHOMN 1 20
HEU3BECTHOTO

117 | Yroa Mexay npsiMoil M TUIOCKOCTBIO. 1 20
KonTpoabHasi padora Ne 4 no anredpe u Havyajgam

118 | maremaTnyeckoro anaimmu3a mno reme «Iloka3arenbHble U 1 20
Jorapummuyeckue ypaBHeHHs U HEPABEHCTBAa»

119 | IlonsTue yria 1 20

120 Pemenue 3a1au no reme «Teopema o Tpex 1 20
NEPIICHAUKYIISPax)»

121 | PagunanHas mMepa yria 1 21

122 | Onpenenenre cHHyca M KOCUHYCA YIJia 1 21

123 Pemenue 3agau no reme «Teopema 0 Tpex NEpPHEHIUKYIISIPAX. 1 21
Yron Mexay nIpsiMOU U TNIOCKOCTHIO»

124 | OcHosHbIe GopMymnsl 11a SINa u COS o 1 21

125 | OcHosHbIe hopMyisl 1 SINQ u COS o 1 21

126 Pemenue 3anau o teme «Teopema o Tpex meprneHIUKYIsIpax. 1 21
Yros Mexay IpsiMOi M INIOCKOCTBIO

127 | Apkcunyc 1 22

128 | ApkkocuHyc 1 22

129 Pemenue 3anau o teme «Teopema o Tpex NmepreHIUKYIsIpax. 1 29
Yron Mexay npsMou U IIIOCKOCTBIO».

130 | Ompenenenue TaHTeHCa M KOTAHT€HCA YIiia 1 22

131 | OcHosable popmynst qualJa n Cta 1 22

132 | JIByrpaHHBIi yroma 1 22

133 | OcuosnbIe hopmyns qua e u Ctgor 1 23

134 | ApkraHreHc 1 23

135 | IIpu3Hak nepneHMKyIIPHOCTH ABYX TUIOCKOCTEH. 1 23

136 | ApKKOTaHreHc 1 23
KontpoabHasi padora Ne 5 mo aaredpe u Hayajiam

137 | maTemaTH4ecKoro anajam3a mo Teme 1 23
«Tpuronomerpuueckne GyHKIHH YIaa»

138 | IIpssmoyrosbHBIN apaieIeTune/] 1 23

139 | KocuHyc pa3HOCTH M KOCHHYC CYMMBI JIBYX YTJIOB 1 24

140 | KocuHyc pa3HOCTH ¥ KOCHHYC CYMMBI JIBYX YIJIOB 1 24

141 | Pemenwue 3a1a4 mo teme «IIpssMOyTrobHBIN apallieaeTunea 1 24

142 | ®opmymsl 7S TOTIOTHATENBHBIX YTIIOB 1 24

143 | CuHyC cCyMMBI U CHHYC PAa3HOCTH JIBYX YTJIOB 1 24

144 KourpoJubHas padora Ne 3 mo reomerpum nmo reme 1 o4
«IlepneHAUKYJISIPHOCTD NPSIMBIX U ILIOCKOCTEID)

145 | CuHyc CyMMBI U CHHYC Pa3HOCTH JIBYX YIJIOB 1 25

146 | Cymma 1 pa3HOCTh CHHYCOB U KOCUHYCOB 1 25

147 3auer Ne 2 o Teme «IlepneHAUKYJISIPHOCTH MPSIMBIX U 1 o5
NJIOCKOCTE»

148 | Cymma 1 pa3HOCTh CHHYCOB U KOCMHYCOB 1 25

149 | ®opmynsl 7S TBOWHBIX U TIOJOBUHHBIX YTIIOB 1 25

150 | IToHsTHE MHOTOTPAHHHMKA 1 25
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Jara

Ne Pa3nen (koJau4ecTBO 4acoB) KoanuecTBO .
(Ne yuedHo#
n/n Tema ypoka 4acoB e
151 | ®opmyssl Uit IBOMHBIX U ITOJIOBUHHBIX YIJIOB 1 26
152 | IlpousBeneHne CHHYCOB M KOCHHYCOB 1 26
153 | IIpusma. [1nomans moBEpXHOCTH MPU3MBI 1 26
154 | ®opmyiibl 11 TAHTEHCOB 1 26
155 | @ynxmua Y =Sin X 1 26
156 | Ilmomans NOBEPXHOCTH MPU3MBI 1 26
157 | ®ynxmua Y =Sin X 1 27
158 | @yHknus Y = COS X 1 27
159 | IMupamuaa 1 27
160 | @yukuusa Y = COS X 1 27
161 | @yuxums Y =1g X 1 27
162 | IlpaBuibHas nupaMua 1 27
163 | dynxiua Y =19 X 1 28
164 | ®ynxmua Y = Cig X 1 28
165 | Pemenwue 3amay o teme «Ilupamugay. 1 28
166 | Dynkuus Y = Ctg X 1 28
KonTtposabHnas pa6ora Ne 6 nmo anredpe m Hayajgam
167 | maTemaTH4uecKoro anajiu3a mo reme «@opmyJabl 1 28
CJI0KEHUS»
168 | Vceuennas nupammaa. [1nomans moBepXHOCTH 1 28
169-
170 | dmarnoctuueckas pabota Ne3 2 29,29
171 | CummeTpus B IPOCTPAHCTBE. 1 29
172 | Tlpocreiinine TPUrOHOMETPUUECKUE YPABHEHHSI 1 29
173 | Ilpocreiimme TPUTOHOMETPHUECKUE YPAaBHEHHSI 1 29
174 | IlonsiTHe NpaBUIHBHOTO MHOTOTPAHHUKA. 1 29
175 YpaBHeHHUs, CBOALIMECS K IPOCTEHIINM 3aMEHON 1 30
HEM3BECTHOTO
176 YpaBHeHHUs, CBOAILIMECS K IPOCTEHIINM 3aMEHON 1 30
HEM3BECTHOTO
177 | Pemenue 3ama4 nmo teme «lIpaBuibHbIE MHOTOTPAaHHUKHY 1 30
178 [TpumMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX (POPMYIT IJIst 1 30
peleHys ypaBHeHUH
179 | OmHOpOIHBIE YpaBHEHUS 1 30
180 | Pemenwue 3ama4 mo teme «IIpaBuibHbIE MHOTOTPAaHHUKH 1 30
181 | Ilpocreiine HepaBeHCTBA JUIsl CHHYCA M KOCHHYCa 1 31
182 | Ilpocreiimme HepaBeHCTBA JUIsl TAHTEHCA W KOTaHTEeHCa 1 31
183 | Pemenue 3ama4 nmo teme «lIpaBuibHbIE MHOTOTPAaHHUKH 1 31
184 HepaseHctBa, cBOIsIMECS K MPOCTEHIIIMM 3aMEHON 1 31
HEU3BECTHOTO
185 | BBeneHne BCIIOMOTaTeILHOTO yIiia 1 31
KonTpoabHnasi padora Ne4 mo reomeTrpum 1o teme
186 1 31
«MHOrorpaHHMKHN»
KonTtpoabHas pa6ora Ne 7 no ainredpe u Hauajnam
187 | maTremaTnyeckoro anajam3a mo Treme 1 32

«Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBA)
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Jara

Ne Pa3nen (koJau4ecTBO 4acoB) KoanuecTBO .
n/n Tema ypoka 4acoB (Ne yuebroii
HeJIesIn)
188 | IlonsiTve BEPOSITHOCTH COOBITHS 1 32
189 3auer Ne 3 no reme « Muororpannuku. [lomann 1 32
NMOBEPXHOCTH MPU3MbI H MHPAMUIBL)»
190 | IToHsTHE BEPOSTHOCTU COOBITHS 1 32
191 | IloHsiTHe BEPOSITHOCTH COOBITHS 1 32
192 | [loBTOpeHne. AKCHOMBI U UX CIIEICTBUS 1 32
193 | CgoiicTBa BepOATHOCTEH COOBITHIA 1 33
194 | CpoiicTBa BEpOATHOCTEH COOBITUI 1 33
195 | IloBTopenue. [lapayieabHOCTh IPSIMBIX U TIOCKOCTEH. 1 33
196 | CaoiicTBa BepOATHOCTEH COOBITHIA 1 33
197 | OtHocuTenbHast 4aCTOTa COOBITUS 1 33
198 IToBropenue. [lepreHIUKYIAPHOCTD NPAMBIX U IUIOCKOCTEH. 1 33
MHOTrOrpaHHUKH.
199 | YcnoBHuas BepostHOCTh. He3aBrcuMBbIe COOBITHS 1 34
[ToBTOpenue. PaninonanbHble ypaBHEHUS U HEPABEHCTBA.
200 | CreneHb MOJIOKHUTEIHLHOTO YUCIIA 1 34
201 | UroroBast KOHTpoIbHAs paboTa 1 34
202 | toroBast KOHTpOJIbHAs paboTa 1 34
203 | IToBropenue. CBoiicTBa morapudmon 1 34
204 [ToBropenue. [TokazarenbHbIE U JOrapUPMHUECKHIE 1 34

YPaBHCHUS
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KanennapHo rematudeckoe mianuposanue no Maremaruke 11 kiacce (anreopa u

Havajga agaania 11 kiace

C.M. HukoJabckuii 44 B Hexesio, reomerpus JI.C. ATanacsin 24 B HeleJ110)

NnpoQUIbHbIN YPOBECHb

Ne Pa3nen (kosmyecTBO 4acoB) KouunyecTBo Ko .
n/n Tema ypoka 4acoB (e yseBrod
Heue.lm)
1 [ToBTOpenue kypca anreOpsl 1 Havyad aHanu3a 3a 10 ki
1 1

9 [ToBTOpenue kypca anreOpsl 1 Havad aHanu3a 3a 10 ki
3 [{mmuHIp, MIMHAPHUYECKOE CEUEHHUE U CBOMCTBA 1
4 DneMeHTapHbIe PYHKITUN 1 1
5 Ob6nactp omnpeneneHus 1 001acTh 3HAUCHUS (PYHKIHH.

Orpann4eHHOCTh (PYHKIIHH. 1 1
6 [To1ma1pmoBepX HOCTUIIMIIMH/IPA. 1 1
7 UeTHOCTh, HEYETHOCTD, IEPUOTUIHOCTH (DYHKITHH. 1 2
8 UeTHOCTh, HEYETHOCTD, IEPUOTUYHOCT (DYHKITHH. 1 2
9 BrimcaHHbIi ¥ ONMMCAaHHBIA  IMJIMHIPBHI. 1 2
10-
11 Jlnarnoctuueckas padora Nel 2,2
12 KoHyc, KOHHYECKOe CEYeHHUE 1 ero CBOMCTBA. 2
13 [IpomexyTku Bo3pacTaHusl, yObIBaHUS, 3HAKOIIOCTOSIHCTBA U

Hynu QYHKIUH. 1 3
14 [IpomexxyTku Bo3pacTaHusl, yObIBaHUS, 3HAKOIIOCTOSIHCTBA U

HyIU QYHKITUH. 3
15 [Tomaae MOBEPXHOCTH KOHYCA. 1 3
16 WccnenoBanne pyHKIMIA U TOCTPOECHKE UX IpaUKOB

2JIEMEHTAapHBIMU METOAAMH. 1 3
17 | OcHoBHBIE cIOCOOB! MPeobpa3oBaHus rpadHKoB. 1 3
18 VYceuennslii konyc. OnpesieieHre U CBOWCTBA. 1 3
19 | I'paduku pyHKumil comepKamux MOLYIH. 1 4
20 | Tonsartue npenena QyHKIHY. 1 4
21 | Pemenue 3a1a4 Ha yceueHHBIH KOHYC 1 4
22 | OAHOCTOPOHHUE MIPEIEIBL. 1 4
23 | CpoiicTBa npenenos GyHKIUH. 1 4
24 Pemrenne 3a1a4 Ha yCce4eHHBIN KOHYC 1 4
25 IToHATHE HETPEPHIBHOCTU (YHKIIMH. 1 5
26 HenpepbIBHOCTH 371€MEHTapHBIX (PYHKITHIA. 1 5
27 | Cdepa n map. CeueHns mapa. 1 5
28 ITonsarue o6paTHO# PyHKIUH 1 5
29 B3anmHo oOpaTHble QyHKIHH. 1 5
30 YacTu mapa: CerMeHT, CEKTOD, TOsIC 1 5
31 OO6paTHbIe TPUTOHOMETPUYECKUE (QYHKITHH. 1 6
32 OO6paTHble TPUTOHOMETPpUYECKUE (QYHKITHH. 1 6
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Ne

Pa3nen (koJu4ecTBO 4acoB)

KoanuecTBo

Jara

n/n Tema ypoxa 4acoB (N;Z:;ﬁ:)(m
33 Teopema 0 kKacaTeabHOM TIOCKOCTH K cepe. 1 6
34 [Tpumeps! HCnoab30BaHKUS OOPATHBIX TPUTOHOMETPHUECKUX

GyHKIHN. 1 6

KonTpoabHas padora Nel mo anredope u HayaJjam
35 MaTeMATHYeCKOro aHa/In3a 1o TeMe «@yHKIHUH U UX

CBONCTBA». 1 6
36 | Ypasuenue chepsl. Bnucannas u onucanHas cepbl. 1 6
37 TToHSTHE IIPOU3BOTHOM. 1 7
38 TToHSTHE IPOU3BOTHOM. 1 7
39 | nomans cdepsl. 1 7
40 | IIpousBoaHAs CyMMBI H Pa3HOCTH. 1 7
41 | IIpousBogHAs CyMMbI H Pa3HOCTH. 1 7
42 KomOunanmu ten Bpamenus. [lonaroroska k 3auetHoi padore. 1 7
43 HenpepbIBHOCTD (hyHKIIMI, UMEIOIIHUX ITPOU3BOIHYIO.

Juddepennmarn. 1 8
44 [Tpon3BoaHas MPOU3BEICHHSI U YAaCTHOTO. 1 8
45 | 3auer Nel mo Teme «I{mImHAp, KOHYC, IIAP» 1 8
46 [Tpon3BoaHas MPOU3BEIECHHSI U YACTHOTO. 1 8
47 [Ipou3BoIHBIE AIEMEHTAPHBIX PYHKIIUU 1 8
48 KourpoJubHas padora Nel mo reomerpun mo reme

«nanuap, KoHyc, map» 1 8
49 ITpousBoHas cinoxHON QyHKIHH. 9
50 ITpousBoHas cinoxHON GYHKITHH. 9
51 KonTtpoabHas pabora Ne2 mo anredpe u Hayajiam

MaTeMaTH4YeCKoro anajmu3a no reme «IlpousBognas». 1 9
52 MaxkcuMyM U MUHUMYM (DYHKITHH. 1 9
53 MaxkcumMyM 1 MUHIUMYM (DYHKITHH. . 5
94 | O6Bem. OcHOBHBIE CBOHCTBA 0OBEMA 1 9
33 | VpaBHEHME KacaTelbHOIL. 1 10
56 YpaBHEHME KacaTeIbHOM. 1 10
37 | IlpubnuKeHHBIE BBIYUCIICHHUS 1 10
58 Bospacranue u yobiBanue QyHKIHHA 1 10
59 Bospacranue u yobiBaHue QyHKIHH. 1 10
60 O06beM IPSIMOYTOJILHOTO Mapaslieenuea. 1 10
61 [Ipon3BoHBIE BRICIIUX HOPSIKOB. 1 11
62 DKcTpeMyM (PYHKIIHHU C €IMHCTBEHHON KPUTHYECKONW TOUKOH. 1 11
63 DKcTpeMyM (DYHKIIHHY C €IMHCTBEHHON KPUTHYECKONW TOUKOH. 1 11
64 3aza4yy Ha MAKCUMYM U MUHUMYM. 1 11
65 3aza4n Ha MAKCUMYM U MUHUMYM. 1 11
66 O06nem npsimoii mpu3Mel. Pemenne 3amay. 1 11
67 AcumnTotsl. [[po6Ho-n1uHeliHas QyHKIuS. 1 12
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Ne

Pa3nen (koJu4ecTBO 4acoB)

KoanuecTBo

Jara

n/n Tema ypoka 4acoB (12 yteGrof
HeJ1eIH)

68 [Toctpoenue rpadukoB QpyHKIIUN C MPUMEHEHUEM

MIPOU3BOTHOM. 1 12
69 [Toctpoenue rpadukoB QpyHKIUN C MPUMEHEHUEM

MIPOU3BOTHOM. 1 12

KonTpoabHas padoraNe3 mo ajqredpe u Hayajam
70 MaTeMaTH4YeCcKoro aHaau3a no reme «IIpumeHenue

NMPOM3BOTHOI 1 12
/1 [TonsTre nepBooOpazHoOn 1 12
72 | O6wvem nuanHApa. Pemenne 3amaq 1 12
/3 | Tonsartue nepBoo6pa3HOit 1 13
74 | Tlonsarue nepBoo6pasHOit 1 13
75 ITnomaas KpUBOIMHENHON Tpaneyy. 1 13
76 | O6beM npsAMOli IPU3MBI ¥ LIJIMHPA 1 13
77 OrnpeiesieHHbIN UHTETpaJl. 1 13
/8 OrnpeiesieHHBIN UHTETPaJl. 1 13
79 [TpuGnmxeHHOE BEIYMCICHUE ONPEICIICHHOTO HHTErpaja 1 14
80 Brruncnenme 06beMOB Tell ¢ TOMOIIBIO OMPeIeICHHBIX

VHTErPAJIOB 1 14
81 ®opmyna Herotona-JleiiOnuna. 1 14
82 O0beM HAKJIOHHOM MPU3MBI 1 14
83 O0BeM TUpPaMHIbIL. 1 14
84 ®opmyna Herotona-JleiiOnuna. 1 14
85 O0BeM KOHYCa 1 15
86 ®opmyna HetoToHa-JleiiOHuma. 1 15
87 CBolicTBa OINpeIeICHHBIX HHTETPAJIOB. 1 15
88 | Pemenue paznuuHbIX 33/1a4 HA HAXOXKICHHE 0OBEMOB Tell. 1 15
89 O6nem mapa. Beisoa popmyinel. Perienue 3amay. 1 15
90 [IpumeHeHue onpeeieHHbIX UHTETPAIOB B TEOMETPUUYECKUX U

(bu3NYeCcKUX 3aa4ax. 1 15

Kourpoabnasa pabora Ne4 mo anredpe u Havajgam
91 MaTeMaTH4YecKoro anajimn3a no reme «Ileppoodpasnas u

HHTErpajn 1 16
92 OOBEM 1IapOBOTO CETMEHTA. 1 16
93 OOBEM IIapOBOTO CJIOS U IIAPOBOT0 CEKTOPA. 1 16
94 PaBHOCHIIbHBIE TPe0Opa30BaHUsl ypPaBHEHUH. 1 16
95 PaBHOCHIIbHBIE TPe0Opa30BaHUsl yPaBHEHUH. 1 16
96 ITnomane cheprl u ee yacreid. Pemenue 3amay. 1 16
97 PaBHOCHIIBHBIE TpeoOpa3oBaHNsl HEPABEHCTB. 1 17
98 Pemenne koMOMHMPOBAHHBIX 3a/1a4 HA 0OBEMEI. 1 17

Pemenue 3amay. IToaroroBka k 3a4eTHOM pabOTE MO TEME «
99

O06BeMBbD) 1 17
100-
101 | Amarnoctuueckas pabora Ne2 2 17,17
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Jara

Ne Pa3nen (koJu4ecTBO 4acoB) KoanuecTtBo .
(Ne yueOHo#

n/n Tema ypoka 4acoB B
102 | PaBHOCHIIBHBIE IPEOOPA30BAHHs HEPABEHCTB. 1 17
103 | 3auer Ne2 mo Teme «OGBbEMBI Te» 1 18
104 | IlonsTue ypaBHEHHA-CIEACTBHS. 1 18
105 | BospeneHue ypaBHEHHS B YETHYIO CTETICHb. 1 18

KounTtposabHas pa6ora Ne2 o reomeTpuu 1o Teme
106

«O0beMbl TE» 1 18
107 | Bo3BeneHue ypaBHEHHs B YETHYIO CTETICHb. 1 18
108 | IMonsitus BEeKTOpa. PABEHCTBO BEKTOPOB 18
109 CrnosxeHue ¥ BRIYUTAHUE BEKTOPOB. Y MHOYKEHUE BEKTOpA Ha

YHUCJIO 19
110 | orennuposanne norapudMUUECKUX ypaBHEHUH 19
111 | MMorennupopanue norapuGMHUIECKUX ypaBHEHHl 19

CrnosxeHue ¥ BBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa HA
112

4HCIIO. 1 19
113 JHpyrue npeodbpazoBaHusi, IPUBOIAIINE K YPAaBHEHUIO-

CJIEICTBUIO. 1 19
114 [IpumeHeHne HECKOIBKUX MTPe00pa30BaHN, IPUBOASILUX K

ypaBHEHHUIO-CJIE/ICTBUIO. 1 19
115 | Komnnanapusle BekTopa. IIpaBuiio mapasienenunesa 1 20
116 [TpumeHeHne HECKOIBKUX MPeoOpa30BaHUi, TPUBOISAIINX K

ypaBHEHHUIO-CJIEJICTBHUIO. 1 20
117 | OcHoBHBIE NOHSATHSA 1 20
118 | PasnoskeHne BeKTOpa MO TpeM HEKOMILIAHAPHBIM BEKTOPaM 1 20
119 | Pemenue ypaBHEHHIl C TTIOMOIBIO CUCTEM. 1 20
120 | Pemenue ypaBHEHHIl C TIOMOIBIO CUCTEM. 1 20
121 | 3auer No3 mo Teme «BeKTOpBI B IPOCTPAHCTBE 1 21
122 | Pemenue ypaBHeHUi ¢ TIOMOIIBIO cUCTEM (IIPOIOIKEHHE) 1 21
123 | Pemenue ypaBHEHHIA C TOMOIIEIO cHCTeM (TPOIOJKEHHE) 1 21
124 Koopaunate! Touku 1 BekTopa. [IpsMoyrosbHas cucrema

KOOPJMHAT B MPOCTPAHCTRE. 1 21
125 | Vpasuenue Buna f(a(X))= f(L(x)) 1 21
126 | Vpasuenue Buna f(a(X))= f(L(x)) 1 21
127 | Koopauuats! BekTopa. Pemenne 3amau 1 22
128 | Peruenue HEPABEHCTB C MOMOIIbIO CUCTEM 1 22
129 | Peruenue HEPABEHCTB C MOMOIIbIO CUCTEM 1 22

CBsi3b MEXTy KOOPIMHATAMH BEKTOPOB M KOOPIUHATAMH
130

TOYEK. 1 22
131 | Pemenune HEpaBEHCTB C HOMOMIBIO CHCTEM (IIPOIOIKEHHUE) 1 22
132 | Pemenne HepaBeHCTB ¢ HOMOMIBIO CHCTEM (IIPOJOIKEHNUE) 22
133 [Ipocretimme 3amaun B koopauHaTax. [I[puMeHeHne TEOpHH B

3ajayax 23
134 | Hepasenctpa Buna f(a(X)) > f(£(x)) 23
135 | Hepasenctpa Buna f(a(X)) > f(£(x)) 23
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Jara

Ne Pa3nen (koJu4ecTBO 4acoB) KoanuecTtBo .
(Ne yueOHo#
n/n Tema ypoka 4acoB
HelesIn)

136 CkansipHOE TPOU3BEACHUE BEKTOPOB. YTOJI MEXKIy BEKTOpaMHU

B IIPOCTPAHCTBE. 1 23
137 | OcHOBHBIE NOHSATHS. 1 23
138 | Bo3Benenune ypaBHEHHil B YETHYIO CTETIEHb. 1 23
139 | Brluncnenue yria Mexy OpSMBIMH M IIIOCKOCTSMH. 1 24
140 | BosBenenune ypaBHEHHil B YETHYIO CTETIEHb. 1 24
141 | YMHOXeHHe ypaBHEHHS HA (YHKIIHUIO. 1 24
142 Pemienue 3a1a4 Ha MPUMEHEHUE CKATISIPHOTO MTPOU3BEICHHUS

BEKTOPOB. 1 24
143 | Jipyrue npeobpazoBanus ypaBHEeHHMi 1 24
144 | IIpumeHeHne HECKOMBKUX MPE0OPA30BAHMIA. 1 24
145 | Jipwxenue. lleHTpanbHas CHMMETPHS B IPOCTPAHCTBE. 1 25

KontpoabHas padoraNeS no ajredpe m Hayajiam
146 | maTemaTH4YeCcKOro aHau3a Mo TeMe «PaBHOCHIBHOCTH

yYpaBHEHMii 1 HEPABEHCTB» 25
147 | OcnoBHbIe noHATHSL. 1 25
148 OceBast cuMMeTpHs B IPOCTPAHCTBE. 3epKallbHAasi CAMMETPHS B

npoctpaHcTBe. [lapajenbHblil IEpEeHOC B IPOCTPAHCTBE. 1 25
149 | Boseenenue HEPABEHCTB B YETHYIO CTEICHb. 1 25
150 | Boseencnue HEPABEHCTB B YETHYIO CTEICHb. 1 25
151 BeKTOpHBII METOJ| pellieHts 3a/1au s BEKTOPOB. 1 26
152 | VmuokeHue HepaBeHCTBA HA (DYHKIIUIO 1 26
153 | JIpyrue npeo6pa3zoBaHusl HEPABEHCTSB. 1 26
154 | IIpumeHeHne BeKTOPHOTO METO/IA /Il MHOTOIPaHHUKOB 1 26
155 | [IpuMeHeHne HeCKOJBKUX MPeoOpa3oBaHMmil. 1 26
156 | HecTtporue HepaBeHCTBA. 1 26
157 [TpuMeHeHHe BEKTOPHOTO METOIa JIJIsl HAXOXICHHS YTJIOB

MEXKy NPSMBIMHU U IJIOCKOCTSIMH. 1 27
158 | VpapHeHus ¢ MOyJIsAIMH. 27
159 | Hepasencrsa ¢ MOy/IsIMH 1 27
160 Bunbl nBukenuii B pemennu 3aaad. [loaroroka k

KOHTPOJIbHOU paboTe. 1 27
161 | Meton unTepBanoB /s HEMPEPHIBHLIX (GYHKITHIA. 1 27
162 | Meron uHTepBAIOB I HEMPEPBIBHBIX (YHKIIUIA. 1 27
163 | 3auér Ned mo Teme «MeToa KOOPIAMHAT B MPOCTPAHCTBE) 1 28

KonTpoabnasi paboraNe6 mo anredpe m Hayajam
164 | maTeMaTH4YeCKOIr0 aHAJK3a 0 TeMe «MeTo MPOMeKyTKOB

JJIsl YPABHEHUI M HEPABEHCTB) 28
165 | Ucnonb3oBanue obnacTeii CymecTBOBaHUs (HYHKIUH. 28
166 KourpoJubHas padora Ne3 mo reomerpun 1no reme «Metoa

KOOP/JAUHAT B NPOCTPAHCTBE» 28
167 | Mcnonb30BaHHe HEOTPHMIATENLHOCTH (YHKIIHH. 28
168 | Mcnonb30BaHue OrpaHUIEHHOCTH (YHKIIUH 28
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Jara

Ne Pa3nen (koJu4ecTBO 4acoB) KoanuecTtBo .
n/n Tema ypoka 4acoB (12 yteGrof
HelesIn)

169 | Mcnonp30BaHre MOHOTOHHOCTH M 9KCTPEMYMOB (DYHKITHHL. 1 29
170-
171 | dmarnoctuueckas pabora Ne3 2 29,29
172 | Ycnonp3oBanue CBOMCTB CHHYCA H KOCHHYCA. 1 29
173 | oBTopenue. MHOrOrpaHHUKH 1 29
174 | PaBHOCHIIEHOCTB CHCTEM. 1 29
175 | PaBHOCHIIBEHOCTE CHCTEM. 1 30
176 | Cucrema-criencraue. 1 30
177 | Cucrema-crnencraue. 1 30
178 | IMosropenue. MHOrOrpaHHUKH 1 30
179 | Mero;1 3aMeHbBI HEM3BECTHBIX 1 30
180 | Mero; 3aMeHbBI HEM3BECTHBIX 1 30
181 | Iosropenue. ITnomanu noBepxHoOCTE( 1 31
182 PaccyxaeHust 4ncIIOBBIMH 3HAUEHHUSMU IIPH PELICHUH

YpaBHEHUI U HEPABEHCTB. 1 31

KontpoJubHas padora Ne7 mo ajredpe u Hayajam
183 | maremaTnyeckoro ananamu3a no reme «CHucTeMbl

YPABHEHHI» 1 31
184 | ITosropenwue. Ilnomanu moBepxHoCTEit 1 31
185 | IToropenwue. Ilnomanu nopepxuocTeit 1 31
186 | ITosropenue. Penrenne KOMOMHUPOBAHHBIX 337aY.. 1 31
187 | Mosropenue. Cevenus 1 32
188 | MMosropenue. [TokasaTenbHbIE ypaBHEHHS. 1 32
189 | MMosTopenue. INokasaTenbHblE HEPABEHCTBA 1 32
190 | Mosropenue. Ceuenus 1 32
191 | AroroBas KoHTpoOABLHAs PaboTa 1 32
192 | MroroBas KoHTpoABLHAs PaboTa 1 32
193 | IToBropenue. O6beMBI 1 33
194 | Hosropenue. JlorapudMudeckue ypaBHEHHUs 1 HEPABEHCTBA 1 33
195 [ToBropenue. Tpuronomerpudyeckrue ypaBHEHUS U

HEPAaBEHCTBA. 1 33
196 IToBTopenue. TpuroHoMeTpuyeckue ypaBHeHUs U

HEPaBEHCTBA. 1 33
197 | Hosropenue. [IpuMeHeHNE TPOM3BOAHOM 1 33
198 | IToBropenue. O6beMbI 1 33
199 | Hosropenue. [IpuMeHeHNe TPOM3BOAHOM 1 34
200 | osropenue. [TpuMeHeHNe TPOM3BOIHOMN 1 34
201 | [ToBTopenue. O6BEMBI 1 34
202 | [Toropenue. PanyoHaabHble ypaBHEHHS. 1 34
203 | MosTopenue. Cpoiictpa crenenu. Kopens crenen N. 1 34
204 | TTosTopenue. IlepooOpasHas U MHTErpan 1 34
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JlemoBepcusi H”TOrOBOM KOHTPOJILHOM PadoThI MO ajredpe U HavYajgaMm anaau3sa 3a 10
Kkjace (mpoguiIbHbIIA YPOBEHD)

1. Beraucnure: a) sinngﬂ, 0) arctg (-1) + 2 arccos (-%) —arcsin%,

2. Pemmre ypasHeHus: a) 2 SinX - +/2 =0, 6) 5 cos?X + 6sinx -6=0

3. Bpruucnure: a) 4/0,0081+3 33 ,0) 2|0g6%+ 0,51g0,01

B) §/2* *7% *fp? %70
4. PemmuTe ypaBHeHus: a) V7 -x =4, 6)5%~1=0,2, B)logs (7 +X) =2,

5. Pemmre HepaBeHCTBO: SiN (2X - %) >%
6. Pemmre HepaBeHcTBO: a) 10go2 (3X-4) > -1, 6) w <
x“—=10x+25

7. Pemute cuCTEMBbl ypaBHEHUM:

2) \/ex-%ﬁ:%, 6) [k+y2=2,

1 2k—y % x-2 l 2 2 —
= 3T == 2 x‘=3
(3) 3 y
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JdemMoBepcusi H”TOrOBOM KOHTPOJbLHOM padoThI 0 reomerpum 3a 10 kiace
(mpoduIbLHBII YPOBEHD)

a Hano: a (ABC),
MD  BC,

D — cepeauna BC.
DZokazan
A

2. B mpsamoyronpHOM mapajienenuieae ATUHa AuaroHanu 4v21 cM, IIHHBL ero u3MEpeHuil OTHOCSTCS
Kak 1: 2 : 4. Haiftu nomaas MonHoM MOBEPXHOCTH Mapaljiesienune 1a.

3. B mpaBwibHOM 4eTHIPEXYTONIBHON MUpaMuJie CTOPOHA OCHOBaHUS paBHA 4 M, a BBICOTA paBHA 2 M.
Haiitn yronm nHakimona OOKOBOW TpaHM K IUIOCKOCTA OCHOBAHHWS, IUTOMIAAb TOJHOW ITOBEPXHOCTH
nmupaMubl.

4. OcuHoBanneM nupamuasl MABCD sBrisercs npsmoyronsHuK ~ ABCD co croporamu AB =5 cM
AD = 12 cm. bokoBoe pedbpo MA neprneHanKyIspHO K TUIOCKOCTH OCHOBAaHUS IUPaMUJIbI U paBHO 4
cM. Haiitu yron Hakmona pedpa MC k miockoctu ABCD. *0) IlocTpoiite ceueHne nupaMuib
TUIOCKOCTBIO, TTApaJUIeTIHFHOMN TITOCKOCTH OCHOBAHHS U POXOAAIIEH uepe3 Touky F Ha pedpe MA, MF
: FA =1 : 3. Haiigure mtonia s ce4eHusl.
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JlemoBepcHsi M”TOrOBOM KOHTPOJILHOM Pado0ThI IO ajiredpe M Ha4YaJIaM aHAJIM3a

3a 11 kaacce (MpopUIbLHBIN YPOBEHD)

BapuaHr 1

1.

Briuucaure niomagb GUrypsl, orpaHMYEHHON JIMHUSAMU:
y =-0,5x% + 2x, y = —0,5x + 2.

. Pemmure ypaBHenme 3°7' — 4. 372 = 69.

3. PemuTe HepaBHecTBO log, s (x* — 5x + 6) > —1.

. Hanumure ypaBHeHHe KacaTeJIbHON K rpapuky PyHKIUU

y=e""'+ 4Jx + 5 — 1 B Touke ¢ abcuuccoit x = —1.

1 1
x38 - x)3

. Mana pynxmua y = f(x), rae f(x) = — —5—

a) Haiinute obGysacTh omnpezesieHUA (PYHKIIUH.

6) Haiinure sHauenmue Buipakenuda (f(4 — x)- f(4 + x))* npm

x = 2\/5.
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JleMoBepcHsi H”TOrOBOM KOHTPOJILHOM PadoThI 0 reomerpum 3a 11 kiacc
(mpo¢uabLHBII YPOBEHD)

B npaBunbHO# TpeyronabHoi nmupamuae SABC ¢ BepmnHON S OUCCEKTPUCH

tpeyronsHuka ABCrepecekatorcs B Touke O. [Tnomans tpeyronsanka ABC paBHa 2; 06beM nmupamuisi
paBeH 6. Haitinure niuny orpeska OS.

B npaBunbHO# TpeyronpHoi nmupamuae SABC touka M — cepenuna pedpa AB, S — Bepmmna. M3BecTHO,
yto BC = 3, a myiomaas 60KOBOM MOBEPXHOCTH MUpaMuibl paBHa 45. Haitnute nimuny otpeska SM.
O65BeM MepBoro MUIMHApPA paBeH 12 M°. Y BTOpPOro MUIMHAPA BHICOTA B TPU pasa GoMbIIIe, a paanyc
OCHOBaHUS — B JIBa paza MEHbIIIE, YeM y nepBoro. Haiinure o0bem Broporo mumuHaapa. OTBET gaiTe B
KyOMUYeCKUX MeTpax.

Bopa B cocye mumuHapruieckoi popmbl Haxoautces Ha ypoBae h=40 cm. Ha kakoM ypoBHE OKaKeTCs
BOJIa, €CIIU €€ MEePeUTh B IPYTroi IIMIMHIPUYECKUN COCY/l, y KOTOPOTO paguyc OCHOBAHUS BJIBOE
OoJibiie, ueM y nepBoro? OTBET AaiiTe B CaHTUMETpax.

Bricora koHyca paBHa 4, a tuameTp ocHoBaHUsI — 6. Halinure oOpasyrornyro KoHyca.

[Tnomanpe mMoyHOM MOBEPXHOCTH KOHYca paBHa 12. [TapanenbHo 0OCHOBaHUIO KOHYCA POBEACHO
CeueHwue, JesIee BRICOTY morosiaM. Haiiaure miomaab moJHON OBEPXHOCTH OTCEYEHHOTO KOHYCA.
Janb! nBa mapa. /J[uamerp nepsoro mapa B 8 pa3 0oiblie Auamerpa BTOporo. Bo ckoibpko pa3 miomnaas
MOBEPXHOCTH TIEPBOTO MIapa OOJBIIE MJIOUIAIU TIOBEPXHOCTH BTOPOT0?

Haiinute nnomaaps 00K0BON NOBEPXHOCTU IPABUIBHOM TPEYTOJIbHON MIPU3MBI, BIIUCAHHOW B IUIMHID,
paanyc OCHOBaHHS KOTOPOTO PaBEH , a BBICOTA paBHA 2.

JIBa pebpa mpsIMOYTOJIbHOTO MapajuieNenue/1a, BRIXOAAIIUE U3 OJHOM BEPIIUHBI, paBHbI 3 1 4. [Inomaab
MOBEPXHOCTH ITOTO Napasuienenunena papua 94. Haitnure tpetbe peOpo, BHIXOASIIEE U3 TOU Ke
BEPILUHBI.

10. Haiinmute yron ABD1 npsimoyronpHOTO Mapajuienenumena, ais koroporo AB=5, AD=4, AA; =3. Jlaiite

OTBCT B I'pagycax.

11. /Ipa peOpa mpsMOYTOIBHOTO Mapajuiesienuieia paBHel 8 U 2, a 00bEM mapajuienenunena paseH 144.

Haﬁ,[[PITe Iomaab IMMOBCPXHOCTHU 3TOI'O IApaJUICIICIIUIIC A
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Ipuio:xxkenue
IIpumMepHbIe HOPMBI OLICHKH 3HAHUN M YMEHHMH 10 MAaTEeMATHKE

IIpu oyenke ycmHuIX 0meemos u NUCbMEHHbIX KOHMPObHbIX pabom y4UTelb B IEPBYIO O4Yepeb
YYUTBIBAET UMEIOIIUECS Y yJallerocs GakTHUECKUE 3HAHUS U YMEHUS, UX MOJHOTY, IPOYHOCTh, yMEHUE
IPUMEHSATh HA NPAKTUKE B Pa3IMYHBIX CUTyalUsX. Pe3yiabTaT OLEHKM 3aBUCUT TAKXKE OT HAIWYUS U
XapakTepa MNOorpelHocTel, JOMyIEeHHbIX IPU YCTHOM OTBETE MJIM MMCbMEHHOM KOHTPOJIBHOMI paboTe.

Cpenu norpemHocTe! BBLACIAIOTCS OWUOKU, HeoUembl U MeaKue NOSPeuHOCm.

[TorpenrHoCTh CUMTACTCS OWUOKOLU, €CTH OHA CBUAETEIBCTBYET O TOM, YTO YYCHUK HE OBJIAJEI
OCHOBHBIMM 3HaHWSIMH, YMCHUSIMHU U UX IPUMEHEHUEM.

K medouemamoTHOCATCS TOTPEIIHOCTH, CBHUICTEIHCTBYIOIIME O HEAOCTATOYHO IIOJHOM WU
HEIOCTaTOYHO TPOYHOM YCBOCHHUM OCHOBHBIX 3HAaHMH M yMEHUH WM 00 OTCYTCTBMM 3HAHHA, HE
CUMTAIOLIMXCSI B COOTBETCTBUM C NPOrpaMMol OCHOBHbIMM. K Hejmouetam OTHOCATCS NOTPELIHOCTH,
OOBSCHAIOIIUECS PACCETHHOCTBIO MJIM HEAOCMOTPOM, HO KOTOPbIE HE NMPHUBEIU K MCKAKEHHIO CMBICIIA
NOJYYCHHOTO YYEHHKOM 3aJlaHUsl WM Croco0a ero BBINOJHEHWs. | 'paMMaThueckass ommoka,
JIONYLICHHAs B HAIMCaHUM H3BECTHOIO Y4YalleMyCsi MaTeMaTH4eCKOro TepMHMHA, HEOpeXHas 3aIlucCh,
HEOpEeKHOE BBIIOJHEHHUE YepPTeXka CUMTAIOTCS HEJOUETOM.

K menkum nocpewnocmsam OTHOCATCA IIOIPEIIHOCTH B YCTHOM M TNHMCBMEHHOM peEdYH, HE
MCKaXKaloLI1e CMbICIIA OTBETA WM PEILEHUS, CIIydaliHble OIIMCKH U T. II.

K owubram, nHanpumep, OTHOCATCS:

e -HempaBWIbHBIN BEIOOP MOPSIKA BBIIIOJHEHUS JIEUCTBUI B BHIPAXKECHUY;

® -[PONyCK HyJs1 B YacTHOM IIpU JCIICHMM HATYPAIbHBIX YHCEN WU
JeCATUYHBIX Apo0eii;

e -HENpaBWIbHBIM BBHIOOP 3HaKa B pPe3y/lbTAaTe BBIMOJHEHHS JIEHCTBUN HaJ
MOJIOKUTEIbHBIMU U OTPHULIATENIbHBIMU YHCIIAMU; @ TaK e MPH PacKphITUU CKOOOK U
IIPY NIEPEHOCE ClIaraéMbIX U3 OJJHOW YacTHU YpPaBHEHHUS B JPYTYIO;

e - HENpPaBUJIbHBIN BHIOODP ACHCTBUI IPH peILIEHUH TEKCTOBBIX 3a/1a4;

® -HENPAaBWIBHOE W3MEpPEHUE WIA TOCTPOCHUE yrida C IOMOIIBIO
TPAHCHOPTHPA, CBA3aHHOE C OTCYTCTBHEM YMEHUS BBIOMPATh HYKHYIO IIKaIy;

® -HENPAaBWIBHOE IPOBEJACHUE MEPHNEHIUKYJSIpa K MPSMOM WM BBICOT B
TYIIOYT'OJIBHOM TPEYTOJIbHUKE;

® -YyMHOXXCHHE I[I0Ka3aTeJed IpPH YMHOXXEHUU CTEIEHEW C OJMHAKOBBIMHU
OCHOBAHUSIMU;

e -“cokparieHue” IpoOu Ha ClIaraeMoe;

® -3aMEHa YaCTHOTO JECATUYHBIX JpoOEeil YacTHBIM ILEJIBIX YHCE B TOM
cllydae, KOTjJa B IeJTUTele ocye 3ansiTol MeHblIe Hudp, 4ueM B AeTUMOM;

® -COXpaHEHME 3HaKa HEPaBEHCTBA MPH JEJICHUH 00EUX €ro YyacTeil Ha OAHO U
TOX€E OTPULIATEIBHOE YUCIIO;

® -HCBCPHOC HAXOXACHUEC 3HAYCHUIA q)yHKHI/II/I 10 3HAUYCHUIO apryMCHTa U €€

rpaguky;



e -fOoTepsl KOpHEH MpHU pEelIeHUH TPUTOHOMETPUUYECKUX ypaBHEHUI, a TaK e

ypaBHEHUH BUAa |ax| -

uax' =6.

¢ -HEMOHMMAaHHE CMBICIIA PEUICHUS CHCTEMbI JBYX YpPaBHEHUH C JAByMs
NepeMEHHBIMH KaK Iapbl YUCE;

e -HE3HAHWE ONpEACICHHBIX mporpamMmoit Qopmyn (hopmynsl KoOpHEH
KBaJ[paTHOTO ypaBHEHUs, (OpMysT MPOU3BOJHON YaCTHOTO M MPOM3BEACHUS, POPMYIT
MPUBEJCHNS, OCHOBHBIX TPUTOHOMETPUUECKUX TOXKIECCTB U JIp.);

e -mpuoOpeTeHrne IMOCTOPOHHUX KOPHEH MpH peIIeHHH HPPAlHOHAIbHBIX,
MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX YpaBHEHHIA;

® -[IOTPEIIHOCTH B HAXOX/ICHUN KOOPAWHAT BEKTOPA;

® -[OTPEIIHOCTh B PA3JIOKEHHH BEKTOpa IO TPEeM HEKOJUIMHEAPHBIM
BEKTOPaM, OTJIOKEHHBIM OT PAa3HBIX TOUCK;

e -HeyMeHHe chOpMyYITHPOBATh NPEATIOKEHNE, 00OpaTHOE JaHHOH TeopeMe;

® -CChUIKAa NpPH J0Ka3aTelbCTBE WJIM OOOCHOBAHWU DEUICHHs Ha OOpaTHOE
YTBEpPXKJIEHHE, BMECTO MIPSIMOTO;

® - HCIOJB30BaHKUE BMECTO KOd(duUIeHTa mogooust 00paTHOro eMy YHcia.

[Tpumepsr Hedouemos:
o -HeNpaBUJIbHAS CCHIJIKA HA COYETATEIbHBIN M PaCIpPEICIUTEIbHBIN 3aKOHBI
IIPY BBIYUCIICHHSAX;
o -HENPaBUJIHHOE HCIOJIB30BAHUE B OTACIBHBIX CIydasX HAaWMEHOBaHUM,
HarpuMep, 0003HaUCHHUE SMHUL] [UIMHBI U €IMHUL TUIOMIAIH U 00beMa;
J -COXpaHEHHWE B OKOHYATEIBHOM pE3yJNbTaTe MpPH BBYUCICHHUSX HIIH

peoOpa3oBaHUAX BbIPAXKEHUH HEMTPABUIBLHOM IpOOH MIIM COKPATUMOI Ipoou;

. -IpUBE/ICHHUE anTeOpandyeckux ApoOeil He K Haubosee MpoCcToMy OOIIeMy
3HAMEHATENIO;
L -cnyqaﬁHHe MOrp€IIHOCTU B BBIYUCIICHUAX IMPU PCIICHUH I'€COMCTPUUCCKHUX

3aJ]a4u ¥ BBITIOJHEHUH TOXKJIECTBEHHBIX MPEOOpa30BaHUM.
I'panuya medxcoy owubkamu u Heoouemamu SBISIETCS B HEKOTOPOM CTENEHU yciaoBHOW. B oxHO
BpeMsl TP OJHHUX OOCTOSTENHCTBAX JOMYIIEHHAs YYAIIMMUCS TOTPEITHOCTh MOXKET PacCcMaTpUBAThCS
Kak OIMOKa, B APYroe BpeMs U MpH JIPpYrux 00CTOATENbCTBAX OHA MOKET pacCMaTpUBAThCs KaK HEJ0YeT.
Kasrcooe 3a0anue 1y1st yCTHOTO Ompoca WM NMHUCbMEHHOM KOHTPOJIBHOW paboThI MpeNCTaBIseT
TEOPETHYECKUH BOIIPOC WIH 3a/1a4Yy.
OTtBer Ha BOMpoOC cUMTaeTCs OE3yNpeuHbIM, €ClIM €ro COoJepKaHue TOYHO COOTBETCTBYET
BOIMPOCY, BKIIOYAaeT BCE HEOOXOIMMbIE TEOPETUYECKHE CBEAEHHUS, OOOCHOBAHHBIE 3aKJIIOUEHUS H
MOSICHSTIOIIME TIPUMEPHI, a €T0 U3JI0KEHHE 1 0(OPMIICHHIE OTIMYAIOTCS KPaTKOCTBIO U aKKYPaTHOCTBIO.
Pemrenue 3amaun cunraeTcst 0€3ynpedHbIM, €CITU TIOTYYeH BEPHBIA OTBET MPH MTPABHIEHOM
XO0Jle peUIeHUs, BbIOpaH COOTBETCTBYIOIIMH 3ajadye Croco0 peUIeHHs, MPaBHIBHO BBIIOIHEHBI
HEoOXOMMBbIE BBIYMCICHHS U TPeo0pa3oBaHus, MOCIEI0BATEIBHO U aKKypaTHO O()OPMIICHO pEIlIeHNE.
Oyenka omeema yuaujeeocss IPA YCTHOM ONPOCE U OIIEHKA MMChMEHHOW KOHTPOJBHOW pabOTHI

IMPOBOAUTCH 110 MATUOAIBHON CUCTEME.
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Kak 3a ycTHBIi OTBEeT, Tak M 3a MUCHMEHHYIO KOHTPOJBHYIO pPabOTy MOMKET OBITh

BBICTaBJICHA OJIHA U3 OTMETOK:5,4,3,2.
Oyenxa ycmHvlx omeemoe.
a)Omeem oyenusaemca ommemkou “5”, ecnu o0y4yarOmuUnCs:

1) NOTHOCTBIO pacKpbUl CoOJep)KaHHWe MaTepuaia B oObeMe, MPeAyCMOTPEHHOM
IPOrPaMMON U YICOHUKOM;

2) WU3NO0XKWJI MaTepuag TIpPaMOTHBIM S3bIKOM, TOYHO MCIOJIb3ys MaTeMaTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIMKY, B ONIPEAEIEHHON JJOTHYEeCKON MOCIe10BaTEIbHOCTH;

3) npaBUIBHO BBIMIOJIHUI PUCYHKH, YEPTEXKHU, TpaUKH, COMYTCTBYIOIINE OTBETY;

4) mokazanl yMEHHE WLIIOCTPHUPOBATH TEOPHIO KOHKPETHBIMU TPUMEpPaMH, IPUMEHSITH B
HOBOW CUTYyalluu MPHU BHIMOJIHEHUH TPAKTUUYECKOTO 3aJaHuS;

5) NOpOAEMOHCTPUPOBAI YCBOCHHE paHee M3YyYEHHBIX COIMYTCTBYIOIIUX BOIPOCOB,
c(OPMHPOBAHHOCTH ¥ YCTOHYMBOCTD UCIIONB3YEMBIX IPH OTBETE YMEHHH U HABBIKOB,;

6) oTBeuasi CaMOCTOSITENIbHO, 0€3 HABOJASAIIUX BOIIPOCOB YUUTEIIS.

Bo3moxHbl 1-2 HETOUHOCTM TpPU OCBEIICHUHM BTOPOCTENEHHBIX BOMPOCOB HIH B
BBIKJIa/IKaX, KOTOPbIE YYEHHK JIETKO UCIIPABUII I10CJIE€ 3aMEUaHUs YUUTEIIS.

0) Omeem ouenueaemcsa ommemkou “4”, ecnu ynoBIETBOPSIET B OCHOBHOM TpeOOBaHMSIM Ha
OLIEHKY ““5”, HO IPHU 3TOM UMEET OJIUH U3 HEI0YETOB:

1) B u3n0OXEHUM AONYLIEHbl HeOonbllMe MpoOenbl, HE HCKA3MBIIME MaTeMaTH4YECKOe
COJIep’KaHuE OTBETA;

2) pomyuieHsl 1-2 Hemodera TMpPU OCBEIIEHMH OCHOBHOTO COJEp>KaHUS OTBETa,
MCIIPABJICHHBIE [TOCIIE 3aMEYaHUs YUUTEIs;

3) pomymieHsl ommuOKa win 0oJjiee ABYX HEJOUYETOB MPH OCBEIIEHUM BTOPOCTETICHHBIX
BOIPOCOB WUJIH B BBIKJIAJIKAX, IETKO UCIIPABICHHBIC TIOCTIE 3aMEUYaHUs YUUTEISL.

6) Omeem ouenusaemcs ommemrkou “3”, ecnu:

1) HEeTOIHO PacCKPBITO COAEP)KaHUE MaTepuraia (CoJep kaHue U30KEeHO (pparMeHTapHoO, HEe
BCErJia MoCe0BaTeNbHO), HO TIOKa3aHO 00llee MOHMMAaHUE BOIIPOca M MPOJEMOHCTPUPOBAHBI YMEHMS,
JIOCTATOYHBIE JUISI TANbHEHUIIETO YCBOSHUS POTPaMMBIL;

2) uMenuch 3aTPyIHEHUsS WIM [JOMYIIEHbl OIIMOKKM B OINpEAETICHUH TOHSATHH,
UCIIONIb30BAHUM MAaTEeMAaTHYECKON TEPMHUHOJIOTUH, YepTekKax, BBIKIAIKAX, HCIpPaBICHHBIE MOCIe
HECKOJIbKUX HABOJSIIUX BOMPOCOB YUHUTEJIS;

3) y4eHUK He CIpaBWICS C MPUMEHEHHUEM TEOPHH B HOBOW CHUTYAIlMH TPU BBITIOJHEHUH
MPAKTUYECKOTO 33aJaHusl, HO BBIMOJHUI 0053aTeIbHOE 3aJaHue.

2) Omeem oyenusaemcsa ommemkou “2”, ecnu:

1) He packphITO cofiep)aHue y4eOHOro MaTepuaa;

2) oOHapyK€HO He3HAHUE UJIU HE MOHMMAaHHe YYEHUKOM OoJIbIIel Wi Hanbosiee BaXKHOU
YacTu y4eOHOro MaTepuana;

3) momymieHBs! OMMOKKA B OMpPEEeNICHHH MOHATHUS, MPH UCIIONB30BaHUN MaTEeMaTHYeCKOH
TEPMUHOJIOTHH, B PHCYHKaX, YepTeKax WM Trpadukax, B BBIKJIAJKAaX, KOTOPbIE HE WCIPABJICHBI MOCTE
HECKOJIbKUX HABOJSIIUX BOMIPOCOB YUHUTETIS.

OueHueaHue NUCbMEHHbIX KOHmpOJleblxpa60m.
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[Ipy mpoBepke NHUCBMEHHBIX PabOT MO MaTeMaTHUKE CJeNyeT pas3iudaTh rpyOble U
HErpyObIe OIMOKH.
K epybvim omuoKam otnocsites:
® -BHIUMCIIMTEIbHBIC OIIMOKY B IPUMEpax U 3ajjauax;
e -omMOKM HAa HE3HAHUE MOPSAKA BBIMOJTHEHUS apU(PMETHUECKUX JACHCTBUM;
e -HeNpaBWIbHOE pEUIeHHWE 3anaud (MPONyCK MAEWCTBUI, HENpaBWIBHBIA BBIOOD
JeWCTBUH, JTUIITHEE TEeHCTBUE);
e -HE/JOBE/CHHUE JI0 KOHIIA PEIICHHS 33aJa4i WU IPUMEPa;
® -HEBBINIOJIHEHHOE 3a/IaHuE.
K nezpyovim omuokam ornocsres:
® -HEepalMOHAIbHbIEC TPUEMBI BEIYUCIICHHIA;
e - HeMpaBWJIbHAs IOCTAHOBKA BOIIPOCA K ACHCTBUIO MPU PELICHUH 33/1a4U;
e -HeBepHO c(HOPMYTUPOBAHHBIN OTBET 33Ja4H;
® -HENpaBWJIBHOE CIIMCHIBAHUE JAHHBIX YHCEII, 3HAKOB;
e -HEIOBEACHHUE J0 KOHIa MpeoOpa3oBaHuil.

IIpu ouenke paboT, BKIIOYAOIMIMX B ceOf MPOBEPKY BBIUMCIUTEIBHBIX HABBIKOB, CTaBATCS

CJICAYIOIINE OTMETKU:
“5”- paboTa BITIOTHEHA 0€301IMO0YHO;
“4”- B pabote nomnyimensl 1 rpy0as u 1-2 HerpyOble omInoKy;
“3”- B pabore gomyiieHs! 2-3 rpyoObie wiu 3 1 6osee Herpyobie OmMOKHY;
“2”- ecnu B paboTte nomyuieHsl 4 u 6os1ee rpyobIx OMIMOOK.

[Ipu onieHke paboT, COCTOSIMIMX TOIBKO U3 3a7a4, CTaBITCS CIAEAYIOUINE OTMETKU:

“5”- ecnu 3a/1auu pelIeHbI 0€3 OmuooK;
“4”- ecnu gonyueHsl 1-2 HerpyOble OmnoOKy;
“3”- ecnu gonyuiensl 1 rpy6as u 3-4 HerpyOble OMOKH;
“2”- ecnu gomymieHo 2 u 6osee rpyObIX OMHUOOK.

Y4auTenb MOXKET nogbicumb OmMMemKy 3a OPUTHHAIBHBIA OTBET WM OPUTHHAIBHOE pEIIeHUE,
KOTOpPbIE CBHUJIETENICTBYIOT O BBICOKOM MAaT€MAaTHYECKOM Pa3BUTHM YYaIErocs, a TaK K€ 3a pelleHHe
Oosiee CIIOKHOW 3a/laud WJIM OTBETAa Ha HamOoyiee TPYTHBIA BOIMPOC, MPEITIOKEHHBIE CBEPX OOBIYHBIX
3aJJaHuH.

OreHnBast OTBET YYaIIErocsl WM MUCbMEHHYIO KOHTPOJIbHYIO padoTy, yUUTellb 1aeT YCTHO
Ka4eCTBEHHYIO XapaKTEPUCTHUKY MX BBHITOTHEHHUS.

OyeHnusanue pewieHus 00HOU 3a0a4l, 00HO20 NpumMepd, Omeema Ha 0OUH 80NPOC.

3T0 HEOOX0IUMO, T. K. IPU YCTHOM OIPOCE MOYTH BCET/ia JaeTcs OJUH BOMPOC, Y JOCKH,
Jla 4acTO M CaMOCTOSITEIbHO B Kiacce oOyyaromuMecs pemarT oaHy 3azady. K Tomy xe ymeHue
OILICHUBATh PEIICHHE OTHON 3a7aul 00JIeTdaeT OleHKY KOMIUIEKCHOTO 3aJaHHs.

Pemienue 3a1aun 0OBIYHO COCTOUT U3 HECKONbKUX IMANOE:

a) OCMBICIICHHE YCJIOBUS U LM 33/Ja4u;

0) BOBHUKHOBEHHUE IUIaHA PELLIECHUS;

B) OCYHICCTBJICHUC HAMCUCHHOT'O IIJIaHA,
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T') IPOBEPKA MOTYYEHHOTO PE3yJIbTaTa.

OneHuBasi BBINOJHEHHYIO pabOTy, €CTECTBEHHO YUMTHIBATh PE3YyJbTaThbl AESTENbHOCTH
y4dallerocsi Ha KaKJIOM JTalle; IIPaBWIbHOCTh BBICKA3aHHOM MJIEH, IIaHA PEIICHHUS, a TaK KE CTENEHb
OCYILIECTBJIEHUS 3TOTO IUIaHA IIPU BHICTABJIEHUH OLIEHKH HYXXHO CUMTAaTh pelarouumu. T.0., Ipu olieHKe
peleHus 3a1a4l He0OXOAUMO YUUTHIBaTh, HACKOJIBKO MPABUIIHO 00YUYaIOIIUNACS MOHSUIT €€, BhICKa3all JIH
OH IUIOJIOTBOPHYIO HJACK M KaK OCYIIECTBUJI HAMEUEHHBIN IUIAH PEUICHUs, KaKU€ HABBIKM U YMEHUS
NI0Ka3aJj, KaKue MCI0/Ib30Ball 3HaHUS.

[Ipy ycTHOM OTBeTE€ IO TEOPETHUYECKOMY MaTepUally pPELIAIOLIUM SIBIISIETCS YMEHHE
paccyXnarb, apryMeHTHpPOBaTh, MPUMEHSITh paHee M3yYeHHBIH MaTepuall B JOKAa3aTelIbCTBAaX, BHUJIETh

CBsA3U MCXKYy HIOHATUAMMH, a TaK KC YMCTh I'PaMOTHO U CTpOfIHO nsjaratb CBOMU MBICJIH.
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N3menenus
K pado4eii mporpamMmMe 1o yueOHomMy npeaMery «MareMaTuka,
yTBep:KIeHHOW npukazom aupexropa MbOY Illkomaa Ne 57
r.o. Camapa Ne 181 - ox ot 01.09.2018 1.

B cBsi3u ¢ nepexoqiom B 2019-2020 yueOHOM rofly Ha TPUMECTPOBYIO CUCTEMY
OpraHu3aly 00y4eHHs] U3MEHWINCh CPOKU IPOMEKYTOUHOM aTTECTALHUH.

[IpomexyTouHas aTTectanus 1o yueonomy mpenmery «Marematuka» B 2019-2020
y4e€0HOM roJly OCYLIECTBIISETCA [0 UTOTaM yuyeOHOIo Meprojia Kak cpeHee
apu(MeTnyecKoe pe3ysibTaTOB TPUMECTPOBBIX OTMETOK. OKpyIjieHHuE NPOBOIUTCS B

M0JIb3y 00YYarOIIEeroCs.

43



