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[HosicHUuTEIbHAS 3aNIMCKA
Pabouast mporpamma mo matematuke 10.11 kimacca cocraBiieHa B COOTBETCTBUHU C

denepalbHBIM  TOCYAApCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM OCHOBHOTO OOIIEro
oOpazoBaHws.
HopMmaTtuBHO - mpaBoBasi OCHOBa JJisi COCTABIEHUS paboueil mporpaMMbl IO MaTEMaTHKeE:

Oenepanbhblii 3akoH oT 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit
denepanny» (¢ U3MEHEHUSIMHU);

[Ipukxa3 MunucrepctBa oOpazoBanusi U Hayku PD ot 31 mas 2021 r. Ne 287 «O6
YTBEp)KJICHUHU (heZepallbHOTO roCyIapCTBEHHOTO 00pa30BaTEebHOIO CTaHIapTa CPEIHErO
oOmero oopazoBanus",;

ITpuka3 MunuctepctBa npocsenienus PO ot 20.05. 2020 r. Ne254 «O06 yTBepxaeHUH

denepanbHOro TepeyHs YYeOHUKOB, JOMYIICHHBIX K HCIOJIB30BAHUIO TIPH Pealli3aluu
UMEIOIINX TOCYJAapPCTBEHHYIO aKKPEAUTAIUI0 00pa30BaTEIbHBIX MPOrPaMM HAdaIbHOTO
o0miero, OCHOBHOTO o00mIero, cpeaHero oOmero oOpa3oBaHUS OPTaHU3AMHSIMH,
OCYIIECTBISIONIMMU 00Pa30BaTEIbHYIO ACATEIbHOCTDY,

[Ipuxa3z Munucrepcta npocsenierus PO Ne 766 ot 23 nexabpsa 2020 r. «O BHeceHUU
U3MEHEHUH B (De/iepanbHbIi NIepeYeHb YUSOHUKOB, JOMYIIEHHBIX K UCIIOJIB30BAHUIO TIPH
peain3aliy UMEIOIIUX TOCyAapCTBEHHYIO aKKpeIUTAIMI0 00pa30BaTENbHBIX MPOTrpamMm
HAYaJIbHOTO  OOINEro, OCHOBHOTO OOINEro, CpeaHero oomero  oOpa3oBaHUS
OpraHMU3alMSIMH, OCYIIECTBISIONIMMHE 00pa30BaTEeIbHYI0 NESATEbHOCTD, YTBEP)KIEHHBIN
puKa3zoM MuHHCTEpCTBa npocsenieHust PO ot 20 mast 2020r. Ne 254»;

[IpumepHbie mporpamMMsbl 110 IpeamMeram, co3aannbeie Ha ocHoBe ®I'OC COO;

VY4eOHbIi TUIaH OpraHM3alMM, OCYIIECTBISAIONIE 00pa30BaTENIbHYIO NEATEIbHOCTh Ha
2023-2024 y4eOHbIit TO;

l'omoBoit kayeHmapHBIM TpaduK OpraHU3alUM, OCYIIECTBISAIONMEH 00pa30BaTEIbHYIO
nesitenbHOCTh Ha 2023 -2024 y4yeOHbIi rox;

[Tonoxxenue o paboueli mporpamme.

HaumeHoBaHue , aBTOp, TOJ] U3aHUS
NPUMEPHOM MTPOTPaMMEI, HA OCHOBE KOTOPOH
paspabotana PII.

Jlannas pa0Gouasi mporpamma paspaboTaHa MPUMEHUTEIBHO K
yueOHOM mporpamme: Anre6pa W Hadajga MaTeMaTH4YE€CKOIO
ananmm3a. CoopHuk pabounx nporpamM. 10—11 knaccer : yueo.
nocobue s obOmeoOpa3oBaT. opraHu3anuil : 0a30BBIA U
yrny6n. ypoau / [cocT. T. A. BypmucrpoBa]. — 2-e u3n.,
nepepab. — M. : IIpocsemenue, 2018. — 143 c. — ISBN 978-
5- 09-053869-5.

[Iporpammel o011eo0pa3oBaTeabHbIX YUpEKIACHUN
«I'eomerpust. 10-11xnaccer.» COCTABUTEIIb: T.A.
bypmuctposa.- M.: [Ipocsenienue, 2021.

VYkazanue 6a30BOro yueOHHKA.

[IpenonaBanue B 10-11 kmacce peanusyercs C MOMOIIBIO
y4eOHHKA:

1.LAI'. Mopakosuy, II.B. CemenoB. Anrebpa u Hayana
ananmm3a. 10 xmacc. YueOHuK 11 oOmieoOpa3oBaTelbHBIX
opranu3anuii( 6a30Bblii U yriuyOneHHbid ypoBHH). B 2 u. Y. 1/
A.I'. Mopakosuu, II.B. CeménoB. — 9-¢ wu3m., crep.-M.
Muemosuna. 2020.

2. ATI. Mopakosuu, II.B. CemenoB. Anrebpa u Hauana
aHamm3a. 10 xmacc. YueOHHMK [Uisi 001mIe00pa3oBaTeIbHBIX
opranuzanuii( 6a30BbIi U yriayOaeHHBIN ypoBHH). B 2 4. U.2/
A.I. Mopaxosuu, II.LB. CeménoB. — 9-e wusn., crep.-M.
Meuemo3suna. 2020.

3.AI'. Mopakosuu, II.B. CemenoB. Ainrebpa u Havana




aHamm3a. 11 kmacc. YueOHuk s 00rieoOpa3oBaTeNbHBIX
opranuzanuii( 6a30BbIi U yriayOaeHHbIN ypoBHH). B 2 u. U.1/
A.I. Mopaxosuu, II.B. CeménoB. — 9-e wusn., crep.-M.
Meuemo3suna. 2020.

4. ATI. MopakoBuy, II.B. CemenoB. Anrebpa u Hauaia
aHanmm3a. 11 xmacc. YueOHuk 11 oOmieoOpazoBaTeIbHBIX
opranu3anuii( 6a30Bblii U yriyOneHHbld ypoBHH). B 2 u. Y.2/
A.I'. Mopakosuu, II.B. CeménoB. — 9-¢ wu3n., crep.-M.
Muemosuna. 2020.

5.Artanacan JI.C., byty3oB B.®. ['eomeTpus B 10-11 kmacc. M.,
2020;

Ilens oOyueHus

Co3nanue ycioBUi Ui JOCTHKEHHS PE3YIIbTATOB,
npexycMoTpeHHbIx PI'OC

3agaum oOyueHus:

® ogradenue cucmemou MamemMamuiecKux 3HAHUN U
YyMeHuil, HeOOXOIUMBIX ISl IPUMEHEHHUsI B MPAKTHUECKON
NEeSITETHLHOCTH, W3y4YeHUs CMEXKHBIX JUCTIUTLINH,
MIPOJOIKEHHSI 00pa30BaHUs;

* unmennexkmyanvHoe pazeumue, HOpPMUPOBAHNE KAaUECTB
JUYHOCTH, HEOOXOJUMBIX YEJOBEKY Uil MOJIHOIIEHHOM
KU3HA B COBPEMEHHOM  OOINECTBE, CBONCTBCHHBIX
MaTeMaTHYeCKON JeATeIbHOCTH: SICHOCTHU UM TOYHOCTH

MBICIIH, KPUTHUYECKOT O MBIIUICHHUS], WHTYWIIWH,
JIOTUYECKOI0 MBILIUICHHs, DJIEMEHTOB aIrOPUTMHUYECKOMN
KYJIBTYPHI, IIPOCTPAHCTBEHHBIX IIPEICTABIICHUM,

CIOCOOHOCTH K MPEOJIOJICHUIO TPYTHOCTEH;

*  dopmuposanue npeocmasnenuii 006 HIEIX U METOJAX
MaTEeMaTHKU KaK YHHUBEPCATbHOTO SI3bIKA HAYKU U TEXHUKH,
CpEJCTBA MOJECIUPOBAHUS SBJIEHUHN U MPOLIECCOB;

® gocnumanue  KyJbTYpPbl JIMYHOCTH, OTHOIICHUS K
MaTeMaTHKe KaK K YacTH OOIIeYeTIOBEYECKON KYJBTYPHI,
urpatoieii o0co0yio posb B 00IIECTBEHHOM Pa3BUTHHU.

OO0mas xapakrepucTuka yue0HOro npeamera

Matematuyeckoe 0O0pa3oBaHUE UIPAET BAXKHYIO POJIb U B NMPAKTUUYECKOW, M JYXOBHOW JKHU3HH

obmecTtBa. IIpakTHueckasi CTOpOHA CBs3aHA C CO3JaHUEM W NMPUMEHEHHWEM WHCTPYMEHTapus,

HEOOXOIMMOIr0 4YeJOBEKYy B €ro MNPOAYKTUBHOM JEATEIbHOCTH, IyXOBHAas CTOPOHa — C
MHTEJIJIEKTYaJIbHBIM Pa3BUTHEM YEJIOBEKa, POPMUPOBAHUEM XapaKTepa U OOIIeH KyIbTYpbl.

bes KOHKPETHBIX 3HAaHUM 110 anre6pe N HaydajJlaM MaTeMaTHU4YCCKOro aHajum3a 3aTpydHCHO
IMOHUMAHHUE MMPUHIUIIOB yCTpOfICTBa 1 HUCIIOJIB30BaHUA COBpeMeHHOI\/’I TCXHUKH, BOCIPUATUC U

MHTEpIIpeTalus pa3HOOOPa3HONW COIUAIBHOM, KOHOMHYECKOW, MOJUTHYECKON HH(pOpMaluy,
Manod¢hdeKTUBHA TMOBCEAHEBHAsl MpaKTU4yecKas HesTeNbHOCTh. KakaoMmy denoBeKy B CBOei
KU3HU TPUXOJUTCS BBINOJHATH PAcU€Thl, YUTaTh WHGPOPMAIUIO, MPEICTABICHHYI0 B BHUJE
Tabyul, AuarpaMM, rpadUKoB, MOHMMATh BEPOSITHOCTHBIA XapakTep CIydalHBIX COOBITUH,

COCTAaBJISITh HECIIOAKHBIE AJITOPUTMBI U JIP.
B mxome maremaTtwka CIOy>KUT OIOPHBIM TMPEAMETOM IS M3YYCHHsS] CMEXHBIX JTUCIUTLINH.
PeanpHON HEOOXOAMMOCTBIO B HAIIIK JTHU CTAHOBUTCS HEMpPEephIBHOE 00pa3oBaHHe, YTO TpeOyeT
MOJTHOIIEHHON 0a30Boi 00111e00pa30BaTENIbHON MOATOTOBKMA, B TOM YHCIE€ W MO ainredpe u

HayaJlaM MaT€MaTU4CCKOIro aHajmsa.




JUnst KU3HM B COBPEMEHHOM OOILECTBE BAKHBIM SIBJIETCS (POPMHPOBAHHE MATEMaTHUYECKOTO
CTHUIIA MBIIIJICHUA. OOBEKTHI MaTEMAaTUYCCKUX yMOSaKJHOLIGHI/Iﬁ u ImpaBujia ux
KOHCTPYUPOBAHHA BCKPBIBAOT MCXAHU3M JIOTHYCCKUX HOCTpOCHHfI, Bblpa6aTBIBaIOT YMCHUA
(bOpMyJ'H/IPOBaTI), 000CHOBBIBATL U JOKa3bIBaTh CYXJIACHUSA, TEM CaMbIM pa3dBHUBAIOT JIOTHYCCKOC
MBIIIJIICHUEC. Aﬂre6pe U HadaJlaM MAaTeMaTUYCCKOI'O aHalin3a HNPHUHAJICKHUT BCAylIasd poOJib B
(hOpMHUPOBAaHUM  ANTOPUTMUYECKOTO MBIIIUICHHUS, BOCIUTAHUM YMEHUU JEHCTBOBATh IO
3aJlaHHOMY JITOpUTMy. B X0z€ pemieHus 3a1a4 — OCHOBHOH y4eOHOH NesTeIbHOCTH Ha ypOKax
MAaTEMAaTUKH — Pa3BHUBAIOTCA TBOPUCCKAA U MMPUKIaJHAsA CTOPOHBI MBIIIJICHUA.

MaremaTtrueckoe oOpa3oBaHHWE BHOCHT CBOM BKJIaJg B (OPMHPOBAHWE OOIIEH KyJIbTYpHI
yejoBeka. HeoOXOTMMBIMH KOMIIOHEHTaMH OOWIeH KyJIbTYphl SIBISIOTCS 3HAKOMCTBO C
METOAaMU ITIO3HAHUA I[Cf/iCTBI/ITGJ'II)HOCTI/I, MMpEACTABIICHHUE O MCTOAAaX MATCMATUKH, UX OTIUYHAX
OT METO/IOB €CTECTBEHHBIX M T'YMAaHHTapHBIX HAyK, 00 0COOCHHOCTSX NMPUMEHEHUS] MaTeMaTUKU
AT pEeIICHUS MTPHUKIAAHBIX 3aaad. HSyquI/IC MaTEMAaTUKN CHOCO6CTByeT O9CTCTUUCCKOMY
BOCITUTAHHIO YEJIOBEKa, TOHUMAHHUIO KPACOTHI M M3SIIECTBA MATEMAaTHYECKUX PACCYKICHHUH.

l'eomempusi — OOVUH W3 Ba)KHEHIIMX KOMIIOHEHTOB MaTeMaTH4YecKoro oOpa3oBaHus,
HeoOXonuMmasi sl TPHOOpPETeHHsT KOHKPETHBIX 3HAHUH O MPOCTPAHCTBE M TMPAKTHUECKU
3HAYMMBIX YMEHMH, (OPMHUPOBAHUS sI3bIKa OINUCAHUSA OOBEKTOB OKPYXKAIOIIEro MHpa, AJs
pa3BUTHA MPOCTPAHCTBEHHOT'O BOOOPAXEHUS M HMHTYUIUHM, MAaTEeMAaTHYECKOH KyJIbTYphI, IS
JCTETUYECKOTO BOCIMTAHMA Yydaluuxcs. M3ydyeHne reoMeTpuM BHOCUT BKJIaJ B pPa3BUTHE
JIOTHYECKOTO MBIIIEHHS, B (POPMUPOBAHUE TIOHATHS JJOKA3aTEIbCTBA.

MecTo npeaMera B yueOHOM IJ1aHe

Monyns/knace 10 knmacc yriyOneHHbII 11 xmacc yrimyOaeHHbII
Anrebpa u Hayvasa 136 136
MaTEeMaTHYECKOTr0 aHajlu3a

I'eomeTpus 68 68
Hroro 204 204

Jlnst u3ydeHus npeamera «MartemaTtukay Ha yriryOJ€HHOM YpOBHE OTBOAMTCS 6 y4eOHBIX 4acoB
Henemo B 10—11 kjaccax: Ha u3ydeHHe anreOpsl M Hayal MaTeMaTHMYECKOrO aHajH3a
oTBOAUTCS 4 yuyeOHBIX yaca B HEJAENIO, HAa U3yUYEeHUE T€OMETPUH - 2 Yaca B HEJENI0 B TEUCHUE
KaXXJIOTO T0J1a OOy4YEHHSI.

JInuHOCTHBIE, MeTanpeAMeTHbIE U MIPeIMeTHbIE pPe3yJIbTaThl

N3yuenue anreOpbl U Ha4yaja MaTeMaTHMYECKOIO aHaJIM3a B cTapulei mIKojie Aa€T BO3MOXKHOCTb
JOCTUKEHUS 00yUaroIMMHUCS CIIETYIOLINX PE3YJIbTaTOB.

JIn4HOCTHBIE pe3yJIbTaThbl OCBOCHHS ITPOIPAMMBI IOJKHBI OTPaXkKaTh:

1) poccuiickyi0 TpakJaHCKYH0 HIACHTUYHOCTb, MAaTPUOTH3M, yBa)KEHHE K CBOEMY Hapo.y,

YyBCTBa

OTBETCTBEHHOCTH mnepen PoawHo#, ropaoct 3a cBoMl Kpad, cBow PoauHy, mpouuioe u
HaCTOSAIIEe

MHOTOHAIIMOHAJILHOTO Haponaa Poccuu, yBakeHHEe TOCyJapCTBEHHBIX CHUMBOJIOB (repO, duiar,
TUMH);

2) TpaKAAHCKYIO TO3ULUIO KaK aKTUBHOT'O M OTBETCTBEHHOI'O YIEHA POCCUHCKOro 00OIIeCTBa,
OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIE TpaBa U OOS3aHHOCTH, YB@KaIOLIET0 3aKOH U
IIPaBONOPSIOK,




o0lajaroImero  4yBCTBOM  COOCTBEHHOTO  JOCTOMHCTBA, OCO3HAHHO  MPUWHHMAIOLIETO
TPaIUIIMOHHBIE

HAI[MOHATbHBIC U O0IICUYEIIOBEYECKUE TYMAHUCTUYECKUE U IEMOKPATUYECKUE IIEHHOCTH;

3) TOTOBHOCTB K Ciyx)eHHt0 OTeuecTBy, €ro 3aluTe;

4) chopMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS

HayKd W OOIIECTBEHHOW IMPAKTUKH, OCHOBAHHOTO Ha JWAJIOTE KYJIBTYp, a TaKKe Pa3IMYHbBIX
bopm

OOIIECTBEHHOTO CO3HAHMS, OCO3HAHNE CBOETO MECTa B IMOJIUKYJIBTYPHOM MHpE;

5) cpopMHUPOBaHHOCTH OCHOB CAMOPA3BHUTHS M CAMOBOCIIUTAHUS B COOTBETCTBHU C

o0lIeyeIOBeYECKUMU [IEHHOCTSIMM U HJeallaMd TPaKJaHCKOro oOIIecTBa; TOTOBHOCTh H
CIOCOOHOCTb K

CaMOCTOSITENIHOM, TBOPUYECKOM 1 OTBETCTBEHHOH €ATEIbHOCTH;

6) TOJIEpaHTHOE CO3HAHHE U TIOBEJCHUE B TIOJIMKYJIBTYPHOM MHUPE, TOTOBHOCTh U CTIOCOOHOCTH

BECTH JHAJIOT C IPYTHUMH JIFOJIbMHU, JOCTUTATh B HEM B3aMMOIMOHUMAHUA, HAXOIUTH O0IIHe 1IeNn
u

COTPYIHUYATH JUIS UX TOCTHXKEHUS, CIIOCOOHOCTh MPOTUBOCTOSATH UACOIOTHH SKCTPEMHU3MA,

HaI[MOHAIN3Ma, KCeHO()OoOHH, AMCKPUMUHALMU TIO0 COLUAJIbHBIM, PEIUTHO3HBIM, DPACOBBIM,
HAIMOHAJILHBIM

pU3HAKaM U IPYTUM HETaTUBHBIM COIMANLHBIM SIBIICHUSIM;

7) HaBBIKU COTPYIHHYECTBA CO CBEPCTHUKAMHU, TETHMH MIIAIIIETO BO3pPacTa, B3POCIbIMH B

00pa3oBaTeNnpHOM, OOIIECTBEHHO IMOJIE3HON, YU4eOHO-ICCIeA0BaTENbCKOM, MPOSKTHOM U APYTUX
BHJAX

NeSITeNbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MTOBEJICHHE HA OCHOBE YCBOCHHUS O0IIEYETIOBEYECKIX [IECHHOCTEH;

9) TOTOBHOCTH M CIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CAMOOOPA30BaHUIO, Ha MPOTHKEHUN

BCE KM3HM;, CO3HATENbHOE OTHOIIECHHE K HENpPEephIBHOMY OOpa30BaHHIO KaK YCIOBHIO
YCIICIIHOM

npodeccnoHaIbHON 1 00IIIECTBEHHOH IeATEIHOCTH;

10) acreTnueckoe OTHOILIEHUE K MUPY, BKIIIOUAsl 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOTO

TBOPYECTBA, CIIOPTA, OOMIECTBEHHBIX OTHOIICHHIA;

11) mpuHsAiTHE W pealu3aliio LEHHOCTEH 3I0poBOro U 0Oe30macHoro oOpasza JKHU3HH,
MOTPEOHOCTH B

du3ngeckom CaMOCOBEPIICHCTBOBAHHUH, 3aHATHIX CHIOPTHUBHO-030POBUTEIHHOM
NeSITeNbHOCTBIO,

HETPUATHE BPEIHBIX IPUBBIYCK: KyPEHUS, YIIOTPEOICHUS ATIKOTOJIsI, HAPKOTHUKOB;

12) OepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOUIEHHE K (U3HYECKOMY H
TICHXOJIOTHYECKOMY

3JI0pOBBIO, KAK COOCTBEHHOMY, TaK U APYTHUX JIFOJIeH, yMEHUE OKa3bIBATh MEPBYIO MOMOIIIb;

13) oco3HaHHBIN BEIOOp OymyIiel npodeccu U BO3MOKHOCTEH peain3aiiii COOCTBEHHBIX

JKU3HEHHBIX TUIAHOB; OTHOIIEHHE K MPOQPECCHOHANBHON NeATENbHOCTH KaK BO3MOKHOCTH
y4acTus B

pEIIeHUY JIMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX TPOOIIEM;

14) copmMupoBaHHOCTH HKOJIOTUYECKOTO MBIIUICHUS, TOHUMAHUS BIHSTHUS

COLMAJIbHO-9)KOHOMHUYECKUX MPOIECCOB HAa COCTOSHUE TPHUPOJHOW U COIMAJIBHON Cpejbl;
nprodOpeTeHue

OTIBITa 3KOJIOTO-HAMIPABIICHHOW IS TEIILHOCTH;



15) OTBETCTBEHHOE OTHOIIEHHE K CO3/aHUI0 CEMbM Ha OCHOBE OCO3HAHHOTO MPUHSATHUS
LEHHOCTEN
CEMENHOU KU3HU

MertanpeameTHble pe3yJibTaThl 0CBOEHHSI NMPOrPaMMBbI 10/ZKHbI OTPAKATh:

1) yMeHHe CaMOCTOSITEILHO OIpEAENsATh UENU JIEeATENbHOCTH U  COCTaBJSATh IUIAHBI
NeSITeNbHOCTH;

CaMOCTOSITENIbHO ~ OCYILLIECTBIISITh, KOHTPOJIMPOBaTb U  KOPPEKTUPOBATH  JESTEIbHOCTD;
HCIIOJIb30BaTh BCE

BO3MOXXHBIE pecypchl Jjisi JOCTH)KEHHS IIOCTaBJICHHBIX LeJded M peanu3ally IUIAaHOB
JESTEIIbHOCTH;

BbIOMpATh YCHEIIHbIE CTPATETUU B PA3INYHBIX CUTYAIIHSIX;

2) yMeHHME TMPOAYKTUBHO OOIIATbCS M B3aUMOJIEHCTBOBaTH B IPOLECCE COBMECTHOM
JESTEIIbHOCTH,

YUUTBIBATh MO3ULMH JPYTUX YYACTHUKOB JAEATEILHOCTH, 3()(hEKTUBHO pa3peliaTh KOH(IUKTHI;

3) B1ajieHe HaBbIKaMU [103HABATEIbHOM, y4€OHO-HCCIIEI0BATENbCKON U IPOSKTHOM

NEeSITEeNbHOCTH, HaBBIKAMH  paspellieHHus [pobieM;  CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY

MIOMCKY METOJIOB PEUICHMSI IPAKTUYECKUX 33]1a4, IPUMEHEHHIO PA3JIMYHbIX METOI0B IIO3HAHHUS;

4) TOTOBHOCTB M CITIOCOOHOCTb K CAaMOCTOSITENIbHOW MH(POPMALIMOHHO-103HABATEIbHOM

NeSITeIbHOCTH, BJIaJICHHE HAaBbIKAMH TIOJIy4YeHHs HEOOXOOUMON HWH(pOpMalUU U3 CcloBapei
pa3HBIX THUIIOB,

YMEHHUE OPUEHTHPOBATHCS B PA3IMUHBIX HCTOYHUKAX MH(POPMAIIUH, KPUTUIECKH OILICHUBATH

UHTEPIPETUPOBATH MHPOPMALIUIO, ITOTyYaeMYIO U3 PAa3IUUHBIX HCTOUYHUKOB;

5) yMeHHe HUCHONb30BaTh CPEICTBA MH()OPMAIMOHHBIX W KOMMYHHUKAI[MOHHBIX TEXHOJIOTHH
(manee

- WKT) B pemeHun KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTraHU3ALMOHHBIX 3aa4 C
coOIroIeHNEM

TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTHEHBI, peCypcocOepekeHNsl, IPABOBbIX U

THYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€301MacHOCTH;

6) yMeHUe oNpeAeNsaTh Ha3HAueHNEe U QYHKIIMH Pa3INYHbIX COLIMAIbHBIX HHCTUTYTOB;

7) yMEeHHE CaMOCTOSITENIbHO OLIEHUBATh M IPUHUMATh PELICHHUS, ONPEAEIISIONINE CTPATETUIO

MIOBEJICHUS, C YYETOM I'PaKIaHCKUX ¥ HPAaBCTBEHHBIX LICHHOCTEW;

8) BiasieHue SA3bIKOBBIMU CPEJICTBAMU - YMEHHE SICHO, IOTUYHO U TOYHO M3J1araTh CBOIO TOUKY

3peHus, UCIOJIb30BaTh aICKBATHBIC SI3bIKOBBIC CPEICTBA;

9) BnajsieHre HaBbIKAMU MMO3HABATEIBHON PeQIIEKCHH KaK OCO3HAHUS COBEPIIAEMbIX JCHCTBUI U

MBICIIUTENBHBIX IPOLECCOB, UX PE3YJIFTATOB U OCHOBAHMM, TPAHUIL] CBOErO 3HAHUS U HE3HAHMS,

HOBBIX IT03HABATEJIbHBIX 3314 U CPEICTB UX JOCTHIKCHUS.

IIpeameTtHblie pe3yabTathl ocBoennst OOII
N3yuenue npeameTHoM obmacty "Marematrka " TOKHO 00SCIICUHTh:

- c(hopMHpPOBaHHOCTH TIPECTABICHUHA O COIMATBHBIX, KYIBTYPHBIX M HCTOPUYECKHUX (PaKTOpax

CTAHOBJICHHUA MAaTCMAaTHUKH ,



- ¢()OpPMHPOBAHHOCTH OCHOB JIOTHYECKOTO, AITOPUTMHIECKOTO U MaTEMAaTHIECKOTO MBIIIJICHNUS;

- C(bOpMI/IpOBaHHOCTL YMeHI/Iﬁ MIPUMCHATDH NOJYUYCHHBIC 3HAHUA ITPU PECIICHUUN pa3JIMYHBIX 3a1a4;

- cpOPMHUPOBAHHOCTH MIPEICTABIICHUI O MaTEMATHUKE KaK YaCTH OOIIEUCIIOBEUECKOMN KYIBTYPHI,
YHUBEPCAJIIBHOM A3BIKE HAYKH, ITO3BOJIAIOUIEM OITUCHIBATE U N3y4aTh PCAJILHBIC ITPOLICCCHI U ABJICHUA,
"MareMaruka" (BKITIO4Yas areOpy M Havajga MaTeMAaTHIECKOTO aHAIM3a, TEOMETPHIO)

(yrmyOseHHBIH ypOBEHB) - TpeOOBaHMS K MPEAMETHBIM Pe3yiIbTaTaM OCBOCHHS yTIyOJIIEHHOTO Kypca

MaTeMaTHKH JOJKHBI BKITIOYATh TPeOOBaHUS K Pe3yJIbTaTaM OCBOCHUS 0a30BOT0 Kypca H JOTIOJHUTESIHHO
OTpakaThb:

1) chopMUPOBAaHHOCTH MPEICTABICHUH 0 HEOOXOAUMOCTH JI0KA3aTEIbCTB MPH 000CHOBAHUU
MaTeMaTUYECKUX YTBEPXKICHUM U POJIM aKCHOMATUKHU B TIPOBEICHUH JICAYKTUBHBIX PACCYKICHUH;

2) ¢hOpMUPOBAHHOCTh MOHATHIHHOTO ariapara 0 OCHOBHBIM pa3jieiaM Kypca MaTeMaTHKY;

3HAaHUH OCHOBHBIX T€OpeM, (POPMYJT U YMEHHS UX MPUMEHSATh; YMEHHUS JOKa3bIBaTh TEOPEMbI U HAXOIUTh
HEeCTaH/IApTHBIE CITOCOOBI PEIICHUS 33/1ay;

3) chopMUpPOBaHHOCTH YMEHUIT MOJICIIUPOBATH PEATbHBIC CUTYAIMH, HCCIIEJ0BATh OCTPOCHHBIE
MOJIEITH, HHTEPIPETUPOBATD TOTYUYCHHBII PEe3yNbTaT;

4) copMUPOBAHHOCTh MPECTABICHUI 00 OCHOBHBIX MOHATHUSIX MaTEMAaTHYECKOTO aHAJIM3a U X
CBOWCTBaX, BJIaJICHUE YMEHHEM XapaKTepU30BaTh MOBEACHNE (DYHKIIHA, UCIIONB30BaHUE TTOTYYSHHBIX
3HAHUH 7S ONTUCAHUS U aHATIN3a PEabHBIX 3aBUCUMOCTEH;

5) BnaJieHNEe YMEHHUSMHU COCTABJICHUS BEPOSTHOCTHBIX MOJICIICH 0 YCIIOBUIO 3314l M BEIYMCIICHUS

BEPOSTHOCTH HACTYIUICHHS COOBITHI, B TOM YHUCIIE C TPUMEHEHHEM (HOPMYJI KOMOMHATOPHKH U
OCHOBHBIX

TEOpEM TEOPUHU BEPOSTHOCTEH; HCCIIEOBAHNS CITyYallHBIX BEIMYHH 10 UX PaCIpPEICICHHIO.

4. IlpeameTHbIe pe3yabTaThl ocBoeHusi OOIL

IIpo¢duibHbIN YPOBEHD
«CHCTEeMHO-TeOpeTHYEeCKHE Pe3YJIbTAThI»

BrinmyckHUK HayduTCs BrimmycKHHK TTOJTYyIUT
Pazagea BO3MOKHOCTb HAYUUTHCS
eaun ocBoeHUsA Jli1st yerenrHoro mpo10JKeHUS s obecneuenus 603MONCHOCHU
npeaMera o0Opa3oBaHHs VCREeuHo20 NPOOOJINHCEHUS
10 CHELHATLHOCTSIM, CBA3aHHBIM C 00pazosanus no
MPHUKJIATHBIM UCIIOJIE30BAHUEM CNeyuanbHOCMAM, CE3AHHbIM C
MaTeMaTUKU ocywecmenenuem Hay4Hou u
uccne0o8amenbCKou
desmenvHocmu 6 obracmu
MamemamuK U CMENCHbIX HAYK




Dnemenmul CB000IHO ONIEpUPOBATh MOHATUAMHU: | - JJocmudiceHue pe3ynibmamos
meopuu KOHEYHOE MHOXECTBO, JIEMEHT pasoena onepuposams NOHAMUEM
MHOICECME U MHO’KECTBA, [IOJMHOXECTBO, onpeodenerus, 0CHOBHbIMU BUOAMU
MamemamuyecKkoul | nepecedeHre, 00beAMHEHNE U onpeoeneHutl, 0CHOBHbIMU BUOAMU
J102UKU Pa3HOCTb MHOXXECTB, YHCIIOBBIE meopem,
MHO>KECTBA Ha KOOPIMHATHOU - NOHUMAMb CYMb KOCEEHHO20
NPSIMOM, OTPE30K, HHTEPBAJL, 00KaA3amenbCcmed,
MOJyUHTEPBAJI, TPOMEKYTOK C - onepuposamsv NOHAMUAMU
BBIKOJIOTON TOUKOH, rpadudeckoe CUEMmHO20 U HeCUemHO20
IpeJCTaBICHUE MHOKECTB Ha MHOJICeCm8a;
KOOPJIMHATHOM IIOCKOCTH; - NpUMEHAMb Memoo
- 33/1aBaTh MHO>KECTBA mMamemamuyeckou UHOYKYuu OJisl
HEePEUHCIICHUEM U npoGedenUs paccyHcoeHull u
XapaKTePUCTHUUECKUM CBOICTBOM; 00Ka3amenbLCeme U npu peuleHuu
- ONEPUPOBATH MOHATHIMHU: 3a0au.
YTBEP)KACHHUE, OTPULIAHHE B nosceounesnou scuznu u npu
YTBEP)KICHHS, UCTUHHBIC U JIOKHBIE | U3YUEHUU OPY2UX NPEOMEMO8:
YTBEPKACHUS, IPUUNHA, CIEACTBUE, | - UCNONIb308AMb MEOPEMUKO-
YacTHBIN Cltydail 001ero MHOICECMBEHHBIU A3bIK U A3bIK
YTBEPKACHUS, KOHTPIIPUMED; JIO2UKU 0151 ONUCAHUS PeaNbHbIX
- IPOBEPATH MPUHAICIKHOCTh npoyeccos u s61eHUtl, npu
3JIEMEHTa MHOXKECTBY; peuteHuu 3a0a4 Opyaux y4eOHvIX
- HaXO/IUTh TepeceyeHre u npeomemos
00beIMHEHE MHOKECTB, B TOM
YHCIIe PECTABICHHBIX rpaduuecku
Ha YUCJIOBOM MPSIMOW U HA
KOOPAMHATHOM IUIOCKOCTH;
- IPOBOJUTH JI0Ka3aTEIbHbIE
paccyaeHus ISl 000CHOBAHUS
UCTUHHOCTH YTBEPKICHUI.
B nosceonesnoti sorcuznu u npu
usyueHuu opyaux npeomemos.
- HCTIOJIB30BATh YUCIIOBBIC
MHO’K€CTBA Ha KOOPJMHATHOU
IIPSIMOM ¥ HA KOOPAUHATHOU
IUIOCKOCTH JIJIsl OMTUCAHMSI peaibHbIX
MIPOLIECCOB U SIBJICHUI;
- IPOBOJUTH JI0Ka3aTeIbHbIE
pPacCyXICHUS B CUTYaIUIX
MOBCEIHEBHOM JKU3HU, TIPU PEILICHUU
3a/1a4 U3 IPYTUX MPEIMETOB
- CB0oOOAHO OneprpoBaTh Jlocmuoicenue pe3ynbmamog
Yucna u IOHATUSAMU: HATypAJIbHOE YUCIIO, pasoena 11;
8bIPAIICEHUSA MHO>KECTBO HaTypalbHbBIX YUCEIL, - c60000HO Onepuposams

11EJ10€ YUCJI0, MHOYKECTBO ILICJIbIX
qyucen, 0OBIKHOBEHHAs ApOOb,
JecsaTHYHas Apo0b, CMEIIAHHOE
YHUCJIO0, PAIMOHAILHOE YHCIIO,
MHO>KECTBO PAIlMOHATBLHBIX YHCET,
UPpALMOHATBHOE YHCIIO,
JIEUCTBUTEIIFHOE YHCIIO, MHOXKECTBO
JICHCTBUTEIBHBIX YUCEI,

YUCTIOBLIMU MHONCECMBAMU NPU
peuteHuu 3a0a4;

- NOHUMAMb NPUYUHBL U OCHOBHbBIE
uoeu pacuupeHus Yucio8bix
MHOJHCECmS,

- 6l1a0emMb OCHOBHLIMU
NOHAMUAMU MeopUU OeUMOCTU
npuU peuteHul CmarHOapmubix




reOMeTpHYECKas HHTEPIIPETAIIHS
HaATYypaJIbHBIX, I[EJIbIX,
paIMOHATBHBIX, TEHCTBUTEIBHBIX
yucen

- IOKa3bIBaTh M MCIIOJIb30BATh
MPU3HAKYU JAETUMOCTU CYMMBI U
MIPOU3BEICHUS TIPU BHITIOJTHEHUH
BBIUMCJICHUN U pPEeIleHUH 3a/1a4;

- BBITIOJIHATH OKPYTJICHUE
paloHaIbHBIX U UPPALMOHATBHBIX
qucen ¢ 3aJJaHHON TOUYHOCTBIO;

- CpaBHUBATh JICUCTBUTENbHBIE YHCTIA
Pa3HBIMH CIIOCO0AMU;

- YIOPSAZ0YUBATh YKCIa, 3alUCaHHbIE
B BUJ€ OOBIKHOBEHHON U JIECATUYHON
Ipo0u, YKciia, 3aliCaHHbIe C
UCTIOJB30BaHUEM apu(PMETUIECKOTO
KBaJIpaTHOTO KOPHS

- Haxoauth HOJl m HOK pasnbiMu
croco6aMu U UCTIOIB30BaTh X MPH
pElIeHNN 3a]1aY;

- BBITIOJIHATH BBIUMCIICHUS U
peoOpa3oBaHus BBIPAKCHHIA,
coJlepKalliX JeiiCTBUTEIbHbIC
YHCIIa;

- BBIMIOJIHATH CTaHIaPTHbHIE
TOKJIECTBEHHBIC TIPEOOpa3OBaHUS
TPUTOHOMETPUUYECKHUX.

B nosceomnesnoti sorcuznu u npu
usyueHuu opyaux npeomemos:

- BBITIOJIHATH U OOBSICHITH CPAaBHEHUE
PE3yJIbTaTOB BBIYUCIICHUH TpU
pElIeHNY TPAKTHYECKUX 3aJ1a4, B
TOM YHCJIE MPUOIMKEHHBIX
BBIYHCIICHHI, UCTIONB3YS pa3HbIE
CrocoObl CpaBHEHMUI;

- 3aMKCHIBATh, CPABHUBATH,
OKPYIJISATh YHCIIOBBIE TaHHBIE
pEabHBIX BETUYHH C
UCIIOJIb30BAaHUEM PA3HBIX CUCTEM
U3MEpEHUS;

- COCTaBJIAThH U OLICHUBATH Pa3HBIMU
Croco0aMH YHCIIOBBIE BHIPAXKECHUS
IPU PEIICHUH MPAKTUYECKUX 3a/1a4 U
3a/a4 U3 IPYrux yaeOHbIX
IpEeIMETOB

3a0a4

- umemsv 6a308ble NPEOCMasIeHUs.
0 MHOICeCmee KOMNICKCHbIX
yucen;

- 60O00HO 8bINOJIHAMD
mooicoecmeenHvle
npeoopazosanus
MPUSOHOMEMPUHECKUX,

- NPUMEeHSMb NPU peueHul 3a0ay
meopemy 0 TUHetHOM
npeocmasnenuu HO/;

- NPUMEHSIMb NPU peueHul 3a0ay
Kumaiicxyro meopemy 06
oCmamkax;

-NpUMeHsmMb NpU peuleHun 3a0ay
Manyro meopemy @epma,

- NPUMEeHSMb NPU peueHul 3a0ay
MmeopemuKo-4ucilosole QYHKYUU:
Yucno u cymma denumenetl,
@ynxyuro diinepa;

- NPUMEeHSIMb NPU peueHul 3a0ay
yenuvle Opoou;

- NPUMEHSIMb NPU peueHul 3a0ay
npocmetiuiue QYHKyuU
KOMNNEKCHOU NepemMeHHOU KaK
2eomempuiecKue
npeoopazosanus

Ypasnenusa u
Hepagencmea

- OBJIa/IETh OCHOBHBIMM TUIIAMU
TPUTOHOMETPUUECKUX YPABHEHUU U
HEPAaBEHCTB U CTaHIAPTHBIMU
METO/IAMH MX PELICHUI U IPUMEHSTh
UX IIpU pELICHNUH 3a]1a4;

- BJIQJIETh METOJAMU PELLICHUS

- Hocmuoicenue pesynbmamos
paszoena II;

- c60000HO onpedensims mun u
8b1OUP AN MEMOO PeuleHUs.
MPUSOHOMEMPULECKUX YPAGHEHUL
U HEPABEHCMB, UX CUCTEM,




YpPaBHEHUH, HEPABEHCTB U UX
CUCTEM, YMETh BHIOMPATh METOL
perieHus 1 000CHOBBIBATh CBOU
BBIOOD

-pelaTh TPUrOHOMETPUUECKUE
yYpaBHEHHUS U HEPABEHCTBA U UX
CUCTEMBI C TapaMeTpaMu
anreOpanvecKkuM U rpaduaecKkum
METO/IaMH;

- BJIaJIETh PAa3HBIMH METO/IaMU
JI0Ka3aTesIbCTBa HEPABEHCTB;

- pemath ypaBHEHUS B LENbIX
YUCJAX;

- ¢cBOOOIHO HCIIOJIL30BATh
TOKJIECTBEHHBIC TIPEOOpa3OBaHUS
IIPU pPEIICHUU YPaBHEHUI U CUCTEM
YpaBHEHUH

B noeceownesnotl scusnu u npu
U3yYeHuU Opyeux npeomemos.

- COCTaBJIATh U peliaTh ypaBHEHHUS,
HEPaBEHCTBA, UX CUCTEMBI MPHU
pEILIeHNH 3a]a4 IPYTUX y4eOHbIX
MPEIMETOB;

- BBITIOJIHATH OLIEHKY
MPaBIONO00US PE3yIbTATOB,
MOJTyYaeMBIX TIPU PeLIeHUN
pa3IUYHBIX ypaBHEHUH, HEPABEHCTB
U X CUCTEM IIpH pElICHUHU 3a]au
JIPYTUX YYEOHBIX MMPEIMETOB;

- COCTABJIATh U peliaTh ypaBHEHUS U
HEpaBEHCTBA C MapaMeTpamMu Ipu
pEILIeHNH 3aa4 IPYTuX y4eOHbIX
MPEIMETOB;

- COCTaBJIATh YpaBHEHUE,
HEPaBEHCTBO WJIM X CUCTEMY,
OTHCHIBAIOLINE PEATbHYIO CUTYAIUIO
WIH TIPUKIIATHYTO 3a7a4y,
UHTEPIPETUPOBATDH MOTYYECHHbBIE
pe3ybTaThl;

- HCIIOJIb30BATh MPOrPaMMHBIE
Cpe/CTBa MPU PEIICHUH OTIAEIbHBIX
KJIACCOB YPAaBHEHU U HEPABEHCTB

- c860000HO pewams cucmembl
JIUHEUHBIX YPAGHEHULL,

- peuiams OCHOBHbIE MUNbL
VPABHEHUIl U HEPABEHCME C
napamempamu;

Dyukyuu

- Bnasets NOHATHAMU: 3aBUCUMOCTD
BEJIMYMH, QYHKIIUS, apTYMEHT U
3HaueHUE PYHKIHNH, 00TIacTh
OTIpEICIICHUS] 1 MHOYKECTBO
3Ha4eHUH YHKUIUH, rpaduk
3aBUCUMOCTH, Tpaduk GyHKIINH,
HYJU QYHKIUH, IPOMEKYTKH
3HaKOTIOCTOSIHCTBA, BO3pAaCTaHHE HA
YHCIIOBOM NPOMEXKYTKE, yObIBaHNE
Ha YMCIIOBOM IPOMEXKYTKE,

Jocmuoicenue pezynomamos
paszoena II;

-81a0emb NoHAMuUeM ACUMNMOmMbl
U ymems e20 npuMeHsms npu
peutenuu 3a0ay;

- NPUMEHSAMb MemOoObl PEULEHUs.
npocmeuuux
oughgheperyuanvbHulx ypasueHutl
nepeoeo u 6Mopo2o NOpsOKo8




HauOoJIbIlIee M HAUMEHBIIICE
3Ha4YeHHe PYHKIUU Ha YUCIIOBOM
NPOMEXYTKE, IEpUOIHUECKAs
(byHKIUS, IepUoI, YeTHas 1
HedeTHast (QYHKIUU; YMETh
NPUMEHATH 3TH MOHATHUS TPU
pelIeHNH 3a1a4;

- BJIAJICTh MOHATUSIMU
TPUTOHOMETpHUUYECKUE (YHKIUY;
CTPOUTH TpauKU U yMETh
IIPUMEHSATH CBOMCTBA
TPUTOHOMETPUUYECKUX (PYHKIMH PU
pelIeHNH 3a1a4;

- BJIAJICTh MOHSATHEM OOpaTHas
(yHKITUS; TPUMEHSATh 3TO TOHSITHE
IIpU pelIeHUH 3aay;

- MPUMEHSTH MPU PEUICHUH 3124
CBOMCTBA (PYHKITUI: YETHOCTb,
NEPUOANYHOCTh, OTPAHUYEHHOCTH;
- IPUMEHSTH MPU PELICHUH 3a/1a4
npeoOpa3oBaHus rpaduKkoB
hyHKIWMI;

- BJIAJICTh MOHSATUSIMU YUCIOBAS
MOCTIEI0BATENBHOCTD,
apudmeTnyeckas u reoMeTpuiecKas
POrpeccusi;

-IIPUMEHSTH TIPU PEIICHUU 3a7a4
CBOICTBA U MPU3HAKHU
apuMeTHIECKON 1 TeOMETPHUECKON
MPOTPECCHIA.

B nosceonesnoii sorcusnu u npu
usyuenuu opyaux y4eOHulx
npeomemos:

- OTIPEACIIATH MO TpaduKaM u
UCTIONB30BAaTh ISl PEIICHUS
NPUKIIAHBIX 337a4 CBOICTBa
peanbHBIX MPOIECCOB U
3aBUCUMOCTEH (HanOOoIbIINe U
HAaUMEHbIINE 3HAYCHMUS,
NPOMEXKYTKH BO3PACTaHUA U
yObIBaHUs (YHKIINHU, TIPOMEKYTKU
3HAaKOIMOCTOSHCTBA, ACUMIITOTHI,
TOYKH Tepernda, nepuo u T.11.);

- UIHTEPIPETUPOBAThH CBOICTBA B
KOHTEKCTE KOHKPETHOM
MPAKTUYECKOW CUTYAIIHH;.

- OTIpeAEIATh 10 rpaduKam
MPOCTENIIINE XaPAKTEPUCTUKHI
NEePUOTUYECKUX MTPOIECCOB B
OHMOJI0THH, SKOHOMUKE, MY3bIKE,
PaaMOCBS3H | Jp. (AaMILTUTY A,
NEePHOJT U T.11.)




Dnemenmol
MAMEMAMUYECKO2
0 ananuza

-Bnaners nousteM OECKOHEYHO
yOBIBaroIasi reoMeTpudecKast
MIPOTPECCHUsS U YMETh PUMEHSTH €r0
NIPY PEIICHUH 3a/1a4;

- IPUMEHSTH 7Sl pEIICHUS 3a/1a4
TEOPHIO MPEJIEIIOB;

BJIQ/ICTh IOHATUSMU: TPOU3BOTHAS
(GYHKINU B TOYKE, TIPOU3BOIHAS
GbyHKIINY;

- BBIYUCIIATH IPOU3BOTHBIE
JJIEMEHTapHBIX PYHKIHN U UX
KOMOWHAIIWH;

- HccaenoBaTh GYHKIMH Ha
MOHOTOHHOCTbD U IKCTPEMYMBI;

- CTpOUTH TpaUKH U IPUMEHSTH K
PEIIeHHIO 32,124, B TOM YHCIIE C
napaMeTpoM;

-BJIaZICTh TIOHSTHEM KacaTeJbHas K
rpaduky QyHKIMHU U yMETh
NPUMEHSTD €0 TPU PEIICHUH 3a]1a4;
B nosceonesnoti sorcuznu u npu
usyuenuu opyaux y4eOHulx
npeomemos:

- pemaTh NMPHUKIJIAIHbIC 3a/1a41 U3
onomnoruu, GU3NKU, XUMUH,
SKOHOMHKH H JAPYTUX MPEIMETOB,
CBSI3aHHBIE C UCCIIEIOBAHUEM
XapaKTEPUCTHK MPOIECCOB;

- HHTEPIPETUPOBATH TIOTyUYEHHBIC
pE3yIBTATHI

Jocmuoicenue pezynomamos
paszoena II;

- 8000010 61a0emb
CMAaHOAPMHBIM ANNAPAMOM
MamemMamuyeckoeo aHau3a ous
BbIUUCTICHUS] NPOUZBOOHBIX
@yHKYUU OOHOTU NepeMeHHOl,

- C8000OHO NPUMEHAMb ANNapam
Mamemamuyecko2o aHau3a ons
uccnedosanus hyHKyuil u
nocmpoenus 2paguxos, 8 mom
yucie ucciedo8anus Ha
8bINYKIOCb,

- onepuposams 8 CMAaHOAPMHBIX
CUMYayusax npou3800HbIMU
BbICULUX NOPAOKOB;

- yMemb npuMeHams npu
peweHuu 3a0ay ceolcmea
HenpepvleHbIX PYHKYULL

- yMemb NPUMEHSAMb NPULONCEHUE
NPOU3BOOHOU K peuleHUr0 3a0ay
ecmecmeo3HaAHUsL,

- 61a0emb NOHAMUAMU 8MOPAs
NPOU3B00HASL, BLINYKIOCHIDL
epagura GyHKyuu u ymems
uccnedosams QYHKYUuro Ha
8bINYKIOCb

Cmamucmuka u
meopus
eéepoamuocmelit,
JI02UKa u
KomMoOuHnamopuka

- OnepupoBaTh OCHOBHBIMHU
OIHCATEIbHBIMU XapaKTEPUCTUKAMHU
YHCIIOBOTO Ha0Opa, MOHATHEM
reHepaibHasi COBOKYIHOCTh U
BBIOOPKOIL U3 Hee,

- ONEPUPOBATH MOHATHIMH: YAaCTOTA
Y BEPOSATHOCTb COOBITHS, CyMMa U
IIPOU3BE/ICHUE BEPOSTHOCTEH,
BBIYUCIISITH BEPOSITHOCTH COOBITHI Ha
OCHOBE I0JICYETa YKCIIa UCXO/I0B;

- BII/IETh OCHOBHBIMU HOHSTHSIMU
KOMOMHATOPUKH U YMETh UX
OPUMEHSTD MIPU PELICHUH 33/1a4;
-MMETb Ipe/ICTaBIeHHE 00 OCHOBAX
TEOPHUH BEPOSTHOCTEM;

B noeceownesnotl scusnu u npu
U3yYeHUU Opyeux npeomemos.

- BBIYHUCIIATH WIH OIICHUBATh
BEPOSITHOCTH COOBITHI B pealbHON
KU3HU;

- BBIOMPATh METO/IbI MTOAXOISIIEr0
MIPEICTABJICHHS 1 00pabOTKH

- Hocmuoicenue pesynomamos
paszoena II;

- UMemsb npeocmasieHue o
KOOUposauuu, 080UYHOU 3aNuUcl,
080UUHOM Oepese;

- 81a0emb OCHOBHLIMU
NOHAMUAMU Meopul 2paghos
(epagh, sepuuna, pebpo, cmeneHw
gepuiunbl, Nymo 8 epage) u
YyMemb NPUMEHAMb UX npu
peutenuu 3a0ay;

- UMemsb npedcmasieHue o
0epesvax u ymems npumMeHsImy
npu pewlenuu 3a0a4;

- 81a0emb NOHAMUEM CEA3HOCTb
U ymemv npuMeHsimo
KOMNOHEHMbl C8A3HOCMU NPU
peuteHuu 3a0a4;

- yMemb oCywecmensims nymu no
pebpam, 00x00b1 pebep u sepuiun
epaga;

- umems npeocmasieue 0o




JaHHBIX

IUNEPOBOM U 2AMUTLINOHOBOM
nymu, umems npeocmasietue o
MPYOHOCMU 3A0AYU HAXOHCOEHUS
2aMUILMOHOBA NYMIL;

- yMemb NPUMEHIMb Memoo
Mamemamuyeckou uHOYKYuu,

- yMemb NPUMEHSIMb NPUHYUN
Hupuxne npu pewenuu 3adau

Texcmoewie 3a0auu

- Pemiatp pasHele 3a1aun
MOBBILIICHHON TPYIHOCTH;

- aHAJIM3MPOBATh YCJIOBHUE 33/1a4H,
BbIOMpATh ONTUMAIbHBII METO
pelIeHus 3a/1a49u, paccMaTpuBas
pa3IUYHbIe METOMbI;

- CTPOUTH MOJICJTh PEIICHUS 3a/1a4H,
MPOBOJIMUTH JJOKa3aTelbHbIE
paccyXACHUS NP PEIICHUN 33]1a9H;
- pemiath 3a1a4u, TpeOyromue
nepebopa BapuaHTOB, IPOBEPKU
yCIIOBUH, BBIOOpa ONTUMAIILHOTO
pe3ynbTara;

- aHaJIM3UPOBAThH U
UHTEPIIPETUPOBATH IMOTYICHHBIE
pelIeHUs B KOHTEKCTE YCIOBHS
3aJla4y¥, BEIOMPATh PEIICHHUS, HE
IPOTHUBOpEYAINE KOHTEKCTY;

- IEPEBOIUTH TIPH PEIICHUU 337291
uH(dOpMAITUIO U3 OJTHON (HOPMBI
3aIKCHy B JPYTYIO, UCTIONB3YS TPU
HEOOXOINMOCTH CXEMBI, TA0JIUIIBI,
rpaduKy, TuarpaMMel.

B noeceownesnotl scusnu u npu
U3yYeHUU Opyeux npeomemos.

- pemaTh MpaKkTUYECKHE 3a/1a4u U
3aJla4yM U3 IPYTUX MPEIMETOB

- Hocmuoicenue pesynbmamos
pazoena 11

Hcemopusn
Mamemamuku

- OnuceIBaThL OTACIBHEIC
BBIJIAIONIUECS PE3YJIHTATHI,
MOJIYYEHHBIE B XOJ1€ Pa3BUTHS
MaTEeMaTHUKH KaK HayKH;

- 3HaTh IPUMEPHI MATEMATUYECKHUX
OTKPBITUN U UX aBTOPOB B CBSI3U C
OTEYECTBEHHOW M BCEMUPHOI
HUCTOPHEH;

- TIOHUMATh POJIb MATEMATUKH B
pasButuu Poccun

- Ilpeocmasnsamo 6éxnad
8bIOAIOWUXCA MAMEMATNUKOS 8
pazeumue Mamemamury u UHbLX
HayyHuIX obacmet,

- NOHUMAMb POIb MAMEMAMUKY 8
pazeumuu Poccuu

Memoow
Mamemamuxku

- [IpuMeHsTh N3BECTHBIE METO/IBI
IIPH PELIEHUN CTaHIaPTHBIX
MaTeEMAaTHYECKHX 3a7a4;

- 3aMeYaTh U XapaKTepru30BaTh
MaTeMaTHUYeCKHe 3aKOHOMEPHOCTHU B
OKpYKaroIle AeNCTBUTEIBHOCTH;

- IPUBOJIUTH IPUMEPHI

- Mcnonp30BaTh OCHOBHBIE
METOMbI JOKA3aTelIbCTBA,
POBOAUTH JOKA3aTENbCTBO U
BBITIOJIHSITH ONPOBEPIKEHHUE;

- IPUMEHSTH OCHOBHBIE METOJIbI
pelieHus MaTeMaTHYECKUX 3a]1ay;
- Ha OCHOBE MaTEMaTHUYECKHX




MaTE€MaTU4YECKUX 3aKOHOMEPHOCTEN
B IIPUPOJIE, B TOM YHCIIE
XapaKTEePU3yIOLUX KPacoTy 1
COBEPUICHCTBO OKPY KAIOIIEr0 MUpa
Y IIPOU3BEJCHUN UCKYCCTBA

3aKOHOMEPHOCTEHN B MPUPO/JIE
XapaKTepu30BaTh KPacoTy U
COBEPUIEHCTBO OKPY>KAIOILErO
MHpA U MIPOU3BEICHUI
HCKYCCTBA;

- IPUMEHSTh IPOCTENIINE
NPOTpaMMHBIE CPEACTBA U
3EKTPOHHO-KOMMYHUKAIIUOHHBIE
CHCTEMBI IIPU PEIICHUU
MaTeMaTHYeCKUX 3a7a4

« IIpo61eMHO — PyHKIMOHAJIbHBIE P

€3yJbTAaThD)

BrinyckHuK HayduTcs

BrInyCKHMK ITOJTy9UT

Pasznen BO3MOYXHOCTbh HAYUUThCS
e ocBOeHUs Jlnst ucronb30BaHusl B IOBCEAHEBHOM | /[ pazeumus mbluiieHus,
npeaMera KHU3HHU U 00ECTICYCHUST BO3SMOXHOCTH | UCNOIb308AHUSA 8 NOBCEOHEeBHOU
YCHENIHOTO MPOAOIIKEHUS JHCUZHU U 0becnedensl
00pa3zoBaHMs MO CIIEIMAIBHOCTSIM, B03MOIICHOCMU YCNEUHO20
HE CBS3aHHBIM C IMPUKIIATHBIM NPOO0INCEHUSL 0OPAZ0BAHUSL NO
WCIIOJIb30BAHUEM MAaT€MaTUKHU CNeyuanbHOCMAM, He CBA3AHHbIM
€ NPUKTIAOHBIM UCHONb308AHUEM
Mamemamuxu
I'eomempusn Bnaners reomerpudyeckumu - Umemwv npedcmasnenue 06

NOHATHSIMH TIPH PEUICHUN 33134 H
IPOBEJICHUN MaTeMaTHYECKUX
paccyKIeHHUI;

-CaMOCTOSITEIBHO (POpMYITHPOBATH
OTIpeJIeIIEHUS] TEOMETPUIECKUX
¢buryp, BEIIBUraTh TUIIOTE3HI O
HOBBIX CBOWCTBaX W MPHU3HAKaX
T€OMETPUYECKUX UTYD U
000CHOBBIBATh MJIM OTIPOBEPIaTh MX,
000011aTh WM KOHKPETU3UPOBATH
pe3yIbTaThl Ha HOBBIX KJIaccax
¢buryp, npoBOANUTH B HECTIOKHBIX
cirydasix Kiaccuukanuio Guryp mo
Pa3IMYHBIM OCHOBAHUSIM;

- ACCIJIEZIOBATh YEPTEKH, BKIFOUAs
KOMOHMHAIUU (HUTYD, U3BJICKATD,
UHTEPIIPETUPOBATH U
npeoOpazoBbIBaTh HHPOPMAIIHIO,
NPECTaBICHHYIO Ha YePTEkKax;

- penIath 3a/1a4u reOMEeTPHYECKOTO
COJIepKaHusl, B TOM YHCIIE B
CHUTYaISIX, KOT/Ja aITOPUTM
pelIeHust He CIIEAYET SBHO U3
YCJIOBUSI, BBITIOJHATH HEOOXOIUMBIE
JUTSL PEIICHUS 3a/1a4H
JOTIOJTHUTENbHBIE TIOCTPOSHHS,
HICCIIEZI0BAaTh BO3MOXKHOCTb
NPUMEHEHHUS TEOpeM U POpMYIT ISt
peIIeHHs 3a/1a4;

AKCUOMAMUYECKOM Memooe;

- g1a0ems NoHAmMuUem
ceomempudecKue Mecma moyex 8
npocmpancmee u ymems
NpUMeHamyb ux OJisl peuleHus
3a0ay;

- yMemb npuMeHsamy 05l peuleHust
3a0a4 ceolcmea NioCKUx u
08Y2PAHHBIX Y2ll08, MPEXSPAHHO20
yena, meopemvl KOCUHYCO8 U
CUHYCO8 OJIs1 MPexePaHHO20 Yand,
- g1a0ems NOHAmMuUeM
nepneHOUuKyIsApHoe ceyeHue
NPU3MbL U YyMemb NPUMEHAMb €20
npu pewlenuu 3a0au,

- uMemb npeocmasienue o
080UCMBEHHOCMU NPABUTLHBIX
MHO202PAHHUKOB,

- g1adems NOHAMUAMU
yeHmpaibHoe U napaiieibHoe
NpoOeKmuposarue u NPUMeHsIMb
UX npu NOCMPOEHUU Ce4eHUl
MHO202PAHHUKO8 MEeMOOOM
npoexkyuil;

- uMems npeocmasieHue o
paseepmie MHO202PAHHUKA U
Kpamyatiuem nymu Ha
NOBEPXHOCIU MHO202PAHHUKA,

- uMemsb NPeoCmasieHue o




- yMeTb (POpMYJIHPOBATH U
JI0Ka3bIBaTh TEOMETPUIECKUE
YTBEPIKICHHS;

- BIIQJIETh MOHATHSIMHU CTEPEOMETPHH:
npu3Ma, napajuieenuIes,
nUpaMuaa, TeTpadap;

- IMETh MPEJICTaBICHU 00 akCHoMax
CTEPEOMETPHUH U CIEICTBHUAX U3 HUX
Y YMETh IPUMEHSTh UX MPH
pelIeHny 3a1ad;

- YMETh CTPOHUTH CEUCHHUSI
MHOTOTPAaHHHUKOB C UCIIOJI30BaHHEM
pa3IUYHBIX METOJIOB, B TOM YHCIIC U
METOo/1a CIIEIOB;

- IMETH TMPEJICTABICHHE O
CKPEIIMBAIOIIUXCS MPSIMBIX B
IPOCTPAHCTBE M YMETh HAXOUTh
YTOJI U pacCTOSIHUE MEXIY HUMH;

- IPUMEHSTH TEOPEMBI O
HapauIeIbHOCTH MPSMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE MIPU
pelIeHny 3a1ad;

- yMETh IPUMEHSATH MapajuieIbHOE
HPOEKTUPOBAHUE IS H300paKEHUS
uryp;

- YMETh IPUMEHSThH
HEePIECHANKYJIIPHOCTH MPSIMOH U
IUTOCKOCTH TIPH PEIICHUH 337134,

- BJIaJICTh OHATUSMH
OPTOTOHAIBHOE TPOEKTHPOBAHHE,
HaKJIOHHBIC U UX MPOEKIHU, YMETh
HIPUMEHSTH TEOPEMY O TpeX
HEPIEeHANKYIISpaX MPU PEIICHUN
3a/1a4;

- BJIaJICTh TIOHITUSIMH PACCTOSHHE
MeX1y (purypamu B IpOCTPAHCTBE,
00K TePIEeHIUKYIISAP ABYX
CKPEIIMBAIOIINXCS MPSIMBIX H YMETh
NPUMEHSTh UX TIPU PELICHUH 3a]1ay;
- BJIaJeTh TIOHSITHUEM yTOJ MEXKIY
IPSIMOH | TUIOCKOCTBIO M YMETh
HNPUMEHSTH €ro IPH PEIIeHUH 33/1a4;
- BJIaJICTh TIOHITUSIMH JABYTPaHHBIN
YTOJI, YTOJI MEXAY IIIOCKOCTSIMH,
HePIEeHANKYISPHBIC TTIOCKOCTH U
YMETb IIPUMEHATH UX MIPU PEIICHUN
3ajau;

- BJIaJeTh NOHATUSIMH NIPU3Ma,
napaJuleNIeIHIe/ U IPUMEHSTh
CBOICTBA MapaJuieenuIieia npu
pelIeHNH 3a1a4;

- BJIaJITh OHITHEM

KOHUYECKUX CeYeHUsX,
- UMemsb npedcmasieHue o
Kacarowuxcs cepax u
KOMOUHAyuy mei 8paujeHus u
YyMemb NpUMeHAMb Ux npu
peuteHuu 3a0a4;

- NpUMeHAMb NPU peueHuu 3a0ay
Gopmyny paccmosHust om mouku
00 niocKoCcmu;

- 81a0emsb pazHbiMU cCnocobamu
3a0aHUs NPAMOU YPAGHEHUAMU U
YyMemb NPUMEHsAMb NPU peuleHuu
3a0auy;
- NpUMEHAMb NPU PeuleHUuU 3a0ay
u 0oKasamenbcmee meopem
BEKMOPHDBILL MEMOO U MEMOO
KOOpOUHam;

- umems npeocmaeienue oo
axkcuomax oovema, npuMeHams
Gopmynvl 06vemos
NPAMOY20IbHO2O
napanieienuneod, npusmbl u
nUPamMuosvl, mempas’opa npu
peuteHuu 3a0a4;

- npumensams meopemvi 06
OMHOULEHUSX 00bEeMO8 npu
peutenuu 3a0ay;

- NpUMEHAMb UHMeSPal OISl
8bluUCTIeHUS 00bEMO8 U
no8epxXHOCmell mei 6paujeHusl,
8bIUUCTIEHUS NAOWAOU
cghepuueckozo nosica u obvema
wapoeozo cuos;

- UMemsb npedcmasieHue o
OBUIICEHUSAX 8 NPOCMPAHCMEE:
napaiieibHoM nepeHoce,
CUMMeMPUU OMHOCUMENLHO
NIOCKOCMU, YEHMPATbHOU
cuMMempuu, n0O8opome
OMHOCUMENbHO NPAMOL,
BUHMOBOU CUMMEMPUU, YMemb
NPUMEHAMb UX NPU PeuleHUU
3a0au;

- UMemsb npedcmasieHue o
naoWaou Opmo2oHAIbHOU
npoexyuu,

- UMemsb npeocmasieHue o
MpPexepanHoM U MHO202PAHHOM
yene u NpUMeHsmy C80LCMed
NIOCKUX Y2TI08 MHO202PAHHO2O
Yyena npu peweHuu 3a0ay;

- UMemv npedCcmagieHus: O




MPSIMOYTOJIBHBIN MapaieNenumnes] i
NPUMEHATH €ro MIPU PEIIeHUH 3a/ay;
- BJIAJICTh MOHATUSIMH MUPAMUJIA,
BUJIbI TUPAMHU/I, DIIEMEHTHI
MPABWILHON MUPAMUIBI U YMETh
NPUMEHAThH WX MPU PEUIeHUH 3a/1aY;
- IMETb TNPEJICTaBICHHE O TEOpEME
Dilnepa, MpaBUIbHBIX
MHOTOTPaHHUKAX;

- BJIAJICTh MOHSATUEM IUTOIATN
MIOBEPXHOCTEl MHOTOTPAaHHUKOB U
YMETb IPUMEHSTH €T0 MPH PEIICHUN
3ajau;

- BJIAJICTh MOHATUSIMU TeJa
BpaieHus (IIHHAP, KOHYC, Iap u
cthepa), X ceYeHUsI U yMETh
NPUMEHSAThH UX NP PEIICHUH 33/1a4;
- BJIAJICTh MOHATUSIMU KacaTellbHbIe
IpsIMBIE U TUIOCKOCTU U YMETh
NPUMEHATH U3 MIPU PEIICHUH 3a]1a4;
- IMETb NPEJICTaBICHUS O
BITMCAHHBIX M ONMCAHHBIX cepax u
YMETh MPUMEHSTH UX TIPU PEIICHUU
3ajay;

- BJIAJICTh TMIOHSATUSIMHU 00BEM,
00BEMBI MHOTOTPAaHHHUKOB, TEJ
BpAILIEHUS U TIPUMEHSTh X TIPH
pEelIeHNH 3a]1aY;

- IMETb NPEJICTaBICHHE O pa3BepTKe
IWIMHJPA U KOHYCa, TUIOIIA 1
MOBEPXHOCTH IIMJIMHpPA U KOHYCA,
YMETb IPUMEHSTH UX IPU PEIICHUU
3ajau;

- UMETh MPEJICTaBICHHE O IUIOMAAH
cdepbl ¥ YMETh IPUMEHSTH €T0 TpU
pEelIeHNH 3a]1aY;

- YMETb peliath 3aJauu Ha
KOMOHMHALIMY MHOTOTPAaHHUKOB U TeJ
BpAILICHHUS;

- UIMETh MIpe/ICTaBIeHHE O MOJ00UH B
MPOCTPAHCTBE U YMETh peliaTh
3aJ]a4ui Ha OTHOILIEHHE 00BEMOB U
TUTOIIA Iel TOBEPXHOCTEH MOJOOHBIX
uryp.

B noscenHeBHOM KU3HU U IIPU
U3YyYEHUU APYTUX MPEAMETOB:

- COCTaBJIATh C MCIIOJIb30BAaHHEM
CBOICTB reoMeTpruecKux Quryp
MaTeMaTHYECKUEe MOJAEIH IS
pelIeHus 3a/1a4 MPaKTUYECKOTo
XapakTepa M 337a4 U3 CMEXHBIX
JUCIUIUINH, HCCIIEA0BATh

npeobpazosanuu noooous,
2omMomemuu u ymens npUMeHsImb
UX npu pewlenuy 3a0a4,

- yMemb pewams 3a0a4u Ha
NIOCKOCMU Memooamu
cmepeomempui,

- yMemb npuMeHsams QOopMyibl
00beM08 npu peureHulU 3a0a4




MOJIyYEHHBIE MOJIENH U
MHTEPIPETUPOBATh PE3YJIbTAT

Bexmoput u - Bnagets NOHATHAMM BEKTOPBI U UX | - [Jocmuoicenue pe3ynomamos
Koopounamul 6 KOOPJAWHATHI; paszoena II;
npocmpancmee - YMETb BBIIIOIHATH ONEPALIUUA HAJT - Haxo0ums 06vem
BEKTOpaMUu; napannenenuneoa u mempasopa,
- HCIIOJIb30BaTh CKaJISPHOE 3A0aHHBIX KOOPOUHAMAMU CBOUX
IIPOU3BEJECHUE BEKTOPOB IIPU BEpUIUH,
peleHny 3a1ay; - 3a0aeambv NPAMYIO 8
- IPUMEHSTh YPAaBHEHUE IUIOCKOCTH, | npocmpancmee;
(hopMyITy pacCTOSHUS MEXITY - HAX00UMb PacCMosIHUE Om
TOYKAaMHU, ypaBHEHUE chepbl Ipu MOYKU 00 NIOCKOCMU 8 Cucmeme
peleHny 3a1ay; KOopouHam;
- IPUMEHSTh BEKTOPBI U METO - HAX0OUMb PACCMOAHUE MEHCOY
KOOPJMHAT B IIPOCTPAHCTBE IPH CKpPeuusarouuMucs NPAMbIMU,
peueHuu 3a1a4y 3A0AHHBIMU 8 CUCmeMe
KOOpOUuHam
Hcemopusn - UmeTh npeacTaBieHne o BKIAJE Hocmuorcenue pezyrbmamos
MamemamuKu BBIJAIOIINXCS MATEMAaTUKOB B pasoena 11
pa3BUTHE HAYKH;
- IOHUMATh POJIb MATEMATHKH B
pa3zsutuu Poccun
Memoowi -Mcnosp30BaTh OCHOBHBIE METOBI - Jlocmudicenue pezynomamoe
Mamemamuku JI0Ka3aTeNIbCTBA, IPOBOAUTD pasoena II;

JT0Ka3aTeIbCTBO M BHITIOIHSATH
OTPOBEPKEHUE;

- IPUMEHSITh OCHOBHBIE METO/IbI
pELIeHs] MaTEMAaTUYECKUX 3a]1a4;

- Ha OCHOBE MaTeMaTHYECKUX
3aKOHOMEPHOCTEN B MPUPOJIE
XapakTepHU30BaTh KPACOTy U
COBEPILIEHCTBO OKPY>KAOLIEro MUpa
Y MPOU3BEJCHUN UCKYCCTBA;

- IPUMEHSTHh IPOCTENUIINE
MIPOTrPaMMHBIE CPEACTBA U
3JIEKTPOHHO-KOMMYHUKAIIMOHHbIE
CHCTEMBI MPH PEIICHUHN
MaTeMaTHYeCKHUX 3aJ1ady;

- TI0JIb30BATHCS MPUKIATHBIMHU
porpaMmaMu U mporpammamMu
CHUMBOJBHBIX BBIYUCICHUH IS
HCCJIEeIOBAaHUS MaTeMaTHUSCKUX
00BEKTOB

- NpUMEHAMb MamemMamuyecKue
SHAHUSL K UCCTEO0BAHUIO
OKpYJHcaroue2o Mmupa
(moodenuposarnue guzuieckux
npoyeccos, 3a0ayu IKOHOMUKU)

COJAEP/KAHUE KYPCA «MartemaTruka: ajredpa 1 Hauajaa MaTeMaTH4eCKOro aHAIN3a,
reoMeTpus». Yriay0JéHHblil ypOBeHb
Martemaruka 10 kaace

Ne | HaumeHoBaHHe pa3/iesioB H

I | TeM

Conep:xaHue yueOHOro MmaTepuajia

1. | BBogHoe noBTopeHue (44)

CremneHb 1 ee CBONCTBA. YpaBHEHUS: IMHEIHHOE,




KBaJpaTHOE, pallMOHAIbHOE, UPPALMOHAIBHOE U METO/IbI
ux pemenus. Parmmonansneie npoou. HepaBencrsa
JIMHEHHbIE U KBaJIPaTHbIE U CUCTEMbl HEPABEHCTB.

JeiictBurenbuble yncaa (1249)

HarypanbHble u nensle uncina. JleaMMocTb Yucell.
OcHoBHast TeopeMa apu(pMETUKN HATYpPAIBHBIX YHCEI.
ParronaneHble, HppanoOHaIbHbIE, AEHCTBUTEIbHBIE
qHCIIa, YUCIIoBas npsMas. YucaoBble HEpaBEHCTBA.
AKcnoMaTHKa JeHCTBUTENBHBIX YHcel. Monyib
IEUCTBUTEJILHOTO YKciIa. MeTo MaTeMaTHYeCKON
MHYKIHH.

Uucnosble pyHKIHH (99)

Omnpenenenne 9uCcI0OBOi PYHKIIMA U CIIOCOOBI €€ 3aaHmsl.
CaoiicTBa ¢yHkmmid. [lepronnyeckue u oOpaTHbIE
GYHKIMH.

Tpuronomerpuueckue QyHKIHN
(249)

Uucnosast OKpy>XKHOCTb Ha KOOPJAWHATHOM MJIOCKOCTH.
Omnpenenenne cUHyca, KOCUHYCa, TAHTCHC U KOTaHI'€HC.
Tpuronomerpuueckue GpyHKIMH YUCIOBOTO U YIIIOBOTO
apryMeHTa, UX cBoWcTBa U rpaduku. Cxatue u
pacTsbkeHue rpa@uKoB TPUTOHOMETPUUYECKUX (PYHKLUH.
OO0paTHbBIE TPUTOHOMETPHUYECKHUE QYHKITHH.

Tpuronomerpuyeckue
ypaBHeHus (94)

[Ipocreiimne TPUTOHOMETPHYECKHUE YPABHEHUS U
HEpaBEeHCTBA. MeTobl pelIeHUs TPUTOHOMETPUIECKUX
YPaBHEHHUI: METOJ| 3aMEHBI IIEPEMEHHOMU, METO
Pa3IoKEHNS HA MHOXKUTENH, OAHOPOIHBIE
TPUTOHOMETPUYECKUE YPABHEHUS.

[TpeobpazoBanus
TPUTOHOMETPUYECKUX
BbIpaKeHUH (214)

DopMyIIbl CI0KEHUS, IPUBECHHS, TBOMHOTO apryMeHTa,
NOHWXeHUs crenenu. [IpeoOpazoBanne cyMMbI
TPUTOHOMETPUYECKUX (DYHKIUI B MPOU3BEACHNUE U
MPOU3BENICHUS] B CyMMY. METO/IbI pereHus
TPUTOHOMETPUYECKUX YPAaBHEHUM.

Kommnekcusie uncna (94)

KomrmnekcHsle yricna u onepanuy Haj HUMH.
KommekcHbie uncia U KOOpJUHATHAS TIIIOCKOCTb.
TpuronomeTrpuueckas Gopma 3alucH KOMILIEKCHOT'O
yucna. KoMmnekcHbie yrciia u KBaipaTHbIE YpaBHEHUSI.
Bo3Benenne KOMIJIEKCHOTO YKcia B CTENCHb. 3BneueHue
KBaJPaTHOTO U KyOMYECKOTO KOPHS U3 KOMILUIEKCHOTO
JHcIa.

[TpousBogHas (294)

OrmpenienieHne YUCIIOBOI MOCIEA0BATEIEHOCTH, CIIOCOOBI
ee 3ajaHus, cBoicTBa. llpenen uncnoBon
MIOCJIEI0BATENILHOCTH, CBOMCTBA CXOISIIMXCS
nocienoBarenpHocTeil. CyMMa OeCKOHEUHOM
reomeTpuueckoil nporpeccud. Ilpenen pynkuun Ha
0ECKOHEYHOCTH.

3agauu, MPUBOAAIINE K OHSATHIO TPOU3BOIHON,
orpeJiesieHNe MTPOU3BOTHOM, BEIUNCIICHHE TPOU3BOTHBIX.
[TonsiTHE TPOU3BOIHOM 1-TO MOPSAKA.
JuddepenurpoBanue ClI0XHOH (YHKIHU.
HuddepennupoBanne oOpatHoi GpyHKIINU. YpaBHEHHE
KacaTeNbHOH K Tpaduky pynkuuu. [I[pumenenne
MPOU3BOIHOM JUIs HccienoBanus GyHKIMI Ha
MOHOTOHHOCTB M 9KCTpeMyMbl. [Ipumenenne
MPOU3BOJTHOM IS TIOKA3aTeNbCTBA TOKIAECTB U
HepaBeHCTB. [locTpoenue rpadukoB GyHKIHHA.
[TpuMeHeHne MPOU3BOAHOM ISl OTHICKaHUSI HAUOOJIBIIIETO
Y HAMMEHBIIETO 3HaYCHUI HEeNMPEPhIBHON (YHKIIUH Ha




MPOMEXKYTKE. 3a7a9i Ha ONTHMH3AIIHIO.

KomOunaropuka 1 BeposSTHOCTb

(84)

[TpaBuio ymHoxeHus. [lepectaHoBKU U (hakTOpHATIBI.
Br100p Heckonbkux neMeHToB. CoueTaHus U
pasmemenus. bunom Hetorona. Ciryuaiinble coObITUS U UX
BEPOSITHOCTH.

10.

[ToBTOpEeHME M cucTeMaTu3aIus
y4eOHOro MaTepuania Kypca
areOphl U Hava
MareMaTtuyeckoro aHaiausa 10
kimacca (114)

®ynkuuu. TpuroHoMerpuueckne ypaBHEHUS H METOIbI
pemenus. Tpuronomerpuyeckue popmyssl. [IponsBonnas
u ee npuMeHenue. KomOuHaTopHbIe 3a/1a4H.

11.

Hexortopsie cBenenus u3
mnanumerpun (124)

VTiBl M OTPE3KH, CBA3aHHBIE C OKPY>KHOCTBI0. Penienne
TpeyroibHUKOB. Teopembl Menenas u UeBsl. Dmuric,
runepOona u napadona. Teopema o0 yriie Mexay
KacaTeIbHON M XOPJIOi, 00 OTpe3Kax MepeceKaroIuXcs
XOpZA, O KBaJpare KacareJlbHOHU. [Ipu3Haku BIMCaHHOTO
Y OIIMCAHHOT'O YEThIPEXYTOJIbHUKOB.

12.

Breaenue B crepeomerpuio (34)

HCTOpI/IH BO3HUKHOBCHUA U Ppa3BUTHUA I'COMCTPHUH.
OCHOBHbIE TOHATHS U aKCUOMBI CTEPEOMETPHUH (TOUKA,
npsiMast, TNIOCKOCTb, TIPOCTPAHCTBO). [IpocTpaHcTBEHHBIE
burypsl (Ky0, mapaiesnenumne, npu3Ma, mupaMusa,
UWIMHIP, KOHYC, map). MoaenupoBanue
MHOTI'OTPaHHHUKOB.

13.

[MapaymurebHOCTh NPSIMBIX U
miockocTei (1649)

B3anmMHoe pacrnonokeHue MpsiMbIX B IIPOCTPAHCTBE.
[TapannensHOCTH MPSIMBIX B IIPOCTPAHCTBE.
CkpenmBaromuecs npsmbie. [Ipu3Hak ckpemyBaromuxcs
npsiMbIX. B3anMHOe pacnosioskeHue npsMoii U IIIOCKOCTH.
[TapamnensHOCTE NIPsAMON U TUTOCKOCTH. [Ipr3Hak
MapauIeIbHOCTH MPSMOM U TUIOCKOCTH. B3anmHoe
pacroyioKeHne AByX IiockocTei. [lapamienbHOCTh ABYX
iockocTer. [Ipu3Hak mapamienbHOCTH ABYX TIOCKOCTEH.
[TapannensHbIit nepenoc. [lapamiensHoe MpoeKTUPOBaHUE
u ero cBoicTBa. [lapainenbHble MPOEKIUHU TIIOCKUX
¢buryp. N300pakeHne mpoCTpaHCTBEHHBIX (puTyp.
Cedenusi MHOTOTPaHHHKOB

14.

[lepnieHAUKYISIPHOCTD IPSIMBIX U
miockocTeit (174)

Yron Mexay npsiMbIMHU B IIPOCTPAHCTBE.
[IepnenaukynsipHOCTE NpsIMBIX. [leprieHIUKYIApHOCTD
NPSAMOMN U TIOCKOCTH. [Ipr3Hak nmepneHauKyJIapHOCTH
psIMOM M MII0CKOCTH. OPTOrOHANBbHOE MPOEKTUPOBAHUE.
[Inomane OpTOroHaIbLHON MPOEKLUU MHOTOYTOJIbHHUKA.
[lepnenaukynsip 1 HakJoHHas. Teopema o Tpex
MEePIEHANKYIISIPax. YToJI MEXAY MPSIMOM U TNIOCKOCTBIO.
Paccrosinne Mexay Toukamu, MPSMBIMU U TUIOCKOCTSIMU.
JByrpanHbiii yroi. llepneHIuKyIsipHOCTh MIIOCKOCTEH.
[Tpu3Hak neprneHANKYISIPHOCTH JBYX IIOCKOCTEH.
IlenTpansHOe npoekTupoBaHue. M300paxenue
MPOCTPAHCTBEHHBIX (QUTYp B HEHTPATHHON MPOCKITUH.

15.

Muororpanauku (144)

MHororpaHHsI€ yIJibl U UX CBOMCTBA. BEITyKIIbIE U
HEBBIIYKJIble MHOTOIrpaHHUKU. Teopema Diinepa.
[IpaBuiibHBIE MHOTOTPAaHHUKH (TETPaAdp, KyO, OKTasap,
HKOCcadp, nojaeka’ap). *IlomynpaBuibHbIC U 3BE3TUATHIC
MHOTOTPaHHUKH.

16.

3aKJIIOYUTENIBHOE TIOBTOPEHHE
Kypca reomerpuu 10 knacca
( 6 yacos)




Martemaruka 11 knace yriy0/eHHbIH ypOBeHb

Ne | HaumenoBanue pasgesnoB u | Coxep:xkanue yueOHOro Marepuajia

n/ | TemM

n

1 BBonHoe noBTopeHue Oynkuuu. TpUroHOMeTpuYeCKUEe ypaBHEHUSI U METOBI
(44) pemenusi. Tpuronomerpuueckue ¢popmyisl. [IpouzBoanas

u ee npumenenue. KomOuHaTopHble 3a/1a4H.

2 | Muorounenst (104) MHoOrowIieHsl 0T OAHON U HECKOJIbKUX MEPEMEHHBIX.
Teopema bezy. Cxema ['opaepa. Cummerpuueckue u
OAHOPOJHBIC MHOT'OYJICHBI. ypaBHeHI/Iﬂ BBICIIINUX
CTEIICHEN.

3 | Crenenn u kopHu. CreneHuble | [loHsITHE KOPHS N-0Ml CTENEHH M3 JIEUCTBUTEIBHOTO
byHKIIIN upcna. OyEknuu y= Yx, WX CBOWCTBA M TpPadMKIL
(244) CpoiictBa KOpHA n-oii creneHu. IIpeoOpazoBaHue

BBIDOKEHUH, cojaepkamux paaukansl. O0o0meHne
MOHSTHA O TIoKa3aTene creneHu. CteneHHbple QyHKIUH,
ux cBoiictBa u rpaduku. JuddepeHunupoBanue u
MHTerpupoBaHue. M3BneueHne KOpHs N-i CTENEHHU.

4 | Iloka3aTenbHas u | [lokazarenbHas QyHKIUs, €€ CBOWCTBA W TpaduK.
norapudmMuyeckas [loka3aTenbHble ypaBHEHUs M HepaBeHCTBa. [loHsATHe
¢bysakmmu (3149) norapudma. Jlorapudpmudeckas GyHkims, e€ cBoiicTBa

u rpaguk. CoiictBa snorapudmos. Jlorapupmuueckne
ypaBHeHHss W HepaBeHcTBa. JuddepeHumpoBanue
MMOKA3aTeJIbHOW 1 JTIOrapru(PMUISCKON (HYHKIIHA.

5 | IlepBooGpa3nas u unrerpan (94) | IleppooOpa3zHas. Heonpenenennsiit UHTErpaJl.
OnpeneneHHbIl  MHTErpall, €ro  BBIYMCICHUE U
CBOMCTBA. BprunciieHne TUIOmMAned IMIOCKUX QUryp.
[Tpumepbl IpUMeHEHHsI HHTerpaja B (PU3HKe.

6 | DnmeMeHThI KOMOMHaTopukH, | BepostHocTh u reomerpusi. HezaBucumbie NOBTOpPEHUS
CTaTUCTUKHU U UCHBITAaHUN ¢ JBymMs ucxogamu. CTaTHCTHYECKUE
Teopuu BeposiTHocTeH (94) MeTo/1bl 00paboTku nHpopManuu. ['ayccoBa KpuBasi.

3aKkoH OOJIBIINX YHUCEl.

7 | YpaBHeHus ®  HepaBeHCTBA. | PaBHOCHIBHOCTS ypaBHeHUH. OOIIHE METOIBI PEIICHUS
Cucremsl ypaBHEHUH U | YpaBHEHUH. YpaBHeHue c MOZYJISIMU.
HepaBeHCTB (334) UppanronansHbie ypaBHEHUSI. JlokazatenbCcTBO

HEpaBeHCTB. PeleHune panyoHaIbHBIX HEPABEHCTB C
ogHON miepeMeHHO. HepaBeHcTBa ¢ MOIYJISIMH.
HWppauvoHanbHble  HEpaBEHCTBA.  YpaBHEHUA U
HEPaBEHCTBA C JByMsS IMepeMeHHbIMU. JnogaHTOBBI
ypaBHeHHA. CHUCTEMBl ypaBHEHHH. YpaBHEHHS U
HEpaBEHCTBA C MapaMeTpamMu

8 | IloBropenue u cucremaruzauusa | Muorowiensl. Ctenenn u  kopHu. CrenenHas,
ydyeOHOro MaTepuana Kypca | mokaszareibHas W Jjorapudmuyeckas  (QyHKIHU.
anreOpbl u Hayan | [IepooOpasHas u MHTErpay. Y paBHEHUs, HEPABEHCTBA,
MaTeMaTU4ecKoro axanusa 11 | cucremsl ypaBHEHUIN U HEPABEHCTB.
kimacca (164)

9 | Hununap, konyc, map (164) Cdepa u map. Bzaumuoe pacrnosnoxenue chepsl 1

mnockoctu. KacarenpHast miockocTs. MHOTOTpaHHUKH,
BIIHCAaHHBIC B c(hepy. MHOTOIpaHHHUKH, OITMCAHHBIE OKOJIO




cdepsl. LHunuaap, konyc. IloBopot. durypsl BpaieHus.
Brincannsle u onucanabie TUIMHAPLL. CedeHus
LWIMHJPA IUIOCKOCTHI0. Diuuic. Brincanusie u
onucaHHble KOHycbl. Konnueckue ceuenust. CuMMeTpus
MPOCTPAHCTBEHHBIX PUTyp (LIEHTpasibHAasI, OCeBasl,
3epKajibHast). J[BkeHre MpoCcTpaHCTBA, BUIBI ABIKEHUH.
DNeMEeHThl CHMMETPUH MHOTOTPAHHUKOB U KPYIJIBIX TEJl.
[TpuMepsl CUMMETPUH B OKPYIKAIOLIEM MUPE

10

O6bemsr (1749)

O6béM u ero cBoiicTBa. [Ipunuun Kasansepu. @opmyrsi
00BbEMa mapaiienenumne1a, Ipyu3Mbl, MUPaAMHIBL.
®dopmyrsl 00bEMa IUITMHIIPA, KOHYCA, 11apa U ero
yacreil. OTHOmeHne 00bEMOB Mo100HKIX Te. Ilmomans
MOBEPXHOCTH MHOTOrpaHHUKa. DOpMyIIbI III01AA1
MOBEPXHOCTH LIMJIMHJIpa, KOHYCA, 1l1apa U ero yacTeil.

11

Bekrops! B poctpancTse ( 64)

Bexropsl. Monyis BekTOpa. PaBeHCTBO BEKTOPOB.
CrnoxeHue BEKTOPOB U YMHOKEHHE BEKTOpPA Ha YUCIIO.
CkansipHoe npousBeieHre BekTopoB. KoyumHeapHbie
BEKTOpHI. Pa3iioskeHne BeKTopa o AByM
HEKOJIJIMHEAPHBIM BeKTOpaM. KoMIiaHapHbIE BEKTOPBI.
Pa3nokeHue no TpeM HEKOMILJIaHAPHBIM BEKTOPAM.

12

Meton KoOpIuHAT B
npoctpancTse (1549)

Koopaunatel cepenunbt oTpe3ka. @opMyna pacCcTOsTHUS
MEX]y IByMs TOUKaMH. Y paBHeHHe chepbl. KoopmuHaTe
BekTopa. JlmruHa Bektopa. CransipHOE TPOU3BEICHUE
BEKTOPOB. YpaBHEHUE IJIOCKOCTH B IIPOCTPAHCTBE.
YpaBHEHHE NPAMON B IPOCTPAHCTBE.

13

[ToBTOpCHME M CUCTEeMAaTH3AINS
y4eOHOTO MaTepHuaiia Kypca
reomerpuu 11 xnacca (144)

Pemenue 3a1a4 Ha BBIYMCIIEHUE U JOKA3aTEIBCTBO C
UCIIOJIb30BaHUEM U3YUYCHHBIX (DOPMYII U CBOWCTB.

Conep:kanue TemM yueOHOro npeamer. 10 kiacc

- ICIIOJIb30BAaTh YMCJIOBEIE MHOXKECTBA
JUISL ONMCAaHUSI PeabHbIX MPOIECCOB U
SIBJICHUH.

- (opmupoBaTh YMEHUS TPOBOIUTH
JIOTHYECKHE JIOKa3aTeIbHbBIC
paccyxJIeHus B CUTYaIUAX
MMOBCEIHEBHOM JKHU3HU,

- OIIGHHUBATh BKJAJ OTCYECTBEHHBIX

Ne Tema paznena BocnurarenpHbie 3a1a4n Konnuec | Kontp
TBO OJIBH
9acoB bIC

pabor
BI
1 | [ToBTOpenue kypca 9 kiacca 4
2 | JleiicTBUTENbHbIE YHCIA. - (bopMupoOBaTH KYJIBTYypy 12 1
BBIYMCIICHUH;




YYCHLIX B pa3BUTHC T'COMETPUHN

YwucnoBbie QyHKITUH.

. (dbopMHpOBaTh HHTEPEC K YUCHUIO,
K Tpoleccy TIO3HAHUS, NOHHUMAaThb W
WCTIOJTb30BATh (byHKIMOHATIBHBIE
TIOHSTHS, SI3BIK (TepMHHBIL,
CHUMBOJIMYECKHE 0003HaYeHN),
BBIJICNSTh ~ IbTEPHATUBHBIE  CIIOCOOBI
JOCTIDKEHHSI IIeNTM U BBIOMpATh HanboJee
3¢ dexkTuBHBIN cIOCO0;

- ¢opmupoBath  (YHKIHOHAIBHYIO
IPaMOTHOCTB;

- ¢opMHpoOBaTh IMOHUMAaHUE (YHKIUU
KakK BOKHENIIEH MaTeMaTU4YECKOU
MOJENHU JUIsl ONMCaHUSl THPOLECCOB H
SIBJICHUM OKPYKAIOILIEro MUpa

Tpuronomerpuyeckue QyHKIIH.

(GbopMHUpPOBATH UHTEPEC K YUCHHUIO,
K TpolLeccy TIO3HAHUS, NOHHUMAaTh H
HCII0JIb30BAaTh (GyHKIIMOHAJIbHBIE
TIOHSITHS, SI3BIK (TepMHHBIL,
CUMBOJINYECKUE 0003Ha4YEHNU),
BBIJICNSTh ~ QIbTEPHATUBHBIE  CIIOCOOBI
JOCTIDKECHMSI 1IeTTH M BBIOMpATh Hanbosee
3¢ deKTUBHBIN c110Cc00;

- ¢opmupoBath  (YHKIHOHAIBHYIO
IPaMOTHOCTS;

- (QopmupoBaTh MOHUMaHUE (PYHKIHH
KaK BOKHEHIIEH MaTeMaTU4YECKOU
MOJENU Ui OIKCaHUs MPOLIECCOB U
SIBJICHUM OKPY KaIOIIEro MUpa

24

TpuronomeTpudeckue ypaBHEHHs

- dhopmupoBaTh IMOHUMaHHUE
YpaBHEHMUS KakK BAKHEUIIIEH
MaTeMaTH4ECKOU MOJIENN TUISL
ONMHCAHUS u U3Y4YEHUS
pa3Ho00pa3HbIX peasIbHbIX CUTYAaIHil;
- BOCIIUTaHUE y ydalmxcs
JOTUYECKOW KYJIBTYpbl MBIIIJIEHUS,
CTPOTrOCTU Y CTPOMHOCTH
B YMO3AKJIIOUCHHUSX;

- YMETh MHTEPIPETUPOBATH
MOJTyYEHHBIN npu pelIeHun
ypaBHEHUS, HEpaBEHCTBA WIN
CUCTEMBI pe3yJIbTaT, OLIEHWBATh €ro
npaszomnoaooue B KOHTEKCTE
3aJaHHOM pPEAJIBHOW CUTYalluM WU
IPUKIIAHOMN 3a7a4H.




[IpeobpasoBanue - OIICHUBATb, CpaBHMBATh | 21
TPUTOHOMETPUYECKUX BBIPAKECHU. HCIOJIL30BAaTh pu pemennu

NPAKTUYECKUX  3a7a4  YHCIIOBBIC

3HAYCHUS peasbHBIX BEIIUYHH,

KOHKPETHBIC YHCIIOBBIC

XapaKTEePUCTUKHU 00BEKTOB

OKPYXKAIOIIET0 MUPA;

- ¢dopMUpOBaTh KauyeCTBA JMYHOCTH,

oOecreynBaroime COLIMAJIbHYIO

MOOUITBHOCTb, CIOCOOHOCTH

MPUHUMATH CaMOCTOSITETHbHBIC

penIeHus

KowmmexcHble yncia e (dopMHUpOBaTh HE3aBUCHMOCTD 9
CYXKICHUM;

e (dopMHpPOBATH yMEHUS
YCTaHABJIMBATh PUYHUHHO-
CJIEJICTBEHHbIE  CBSI3H, CTPOUTH
JIOTUYECKOE paccyxieHue,
yMO3aKJtoueHue  (MHAYKTHBHOE,
JNETYKTHBHOEC W 10 QHAJIOTHH) U
JIeNIaTh BHIBOJIBI;

e (GopMUPOBATH YMEHUE COOTHOCHTD
ITOJTyYEHHBIN pe3yybTar c
MOCTaBJICHHOM IIEJIBIO;

e (QopmHupOBaTH UHTEpPEC K
W3YYCHUI0 TEMbl U JKEJaHUe
MPUMEHSITh pUOOPETEHHDBIE
3HAHUS U YMEHMUS;

e (GOpMHUPOBATH YMECHHUS OTPEICIISTh
MOHSTHS, CO3[aBaTh OOOOIIECHHS,
yCTaHABJIMBATh aHaJIOTHH,
KJIacCU(UIIMPOBATD;

e (dopMHUpOBaTh yMEHHE
dhopmynupoBaTh cOOCTBEHHOE
MHEHUE;

e Dpa3BUBAaTh MOTUBBI M HHTEPECHI
cBOEH ITIO3HABATEIbHOU
NeSITENIbHOCTH;

BOCITUTHIBATH CO3HATEIILHOTO

OTHOIICHHS K TIPOIIECCY

I[TpousBoaHasL. - (hopMHpOBATH CIOCOOHOCTH CTPOUTH 29

151 HCCJIEN0BATh MPOCTEUIIINE
MAaTEMaTHYECKUE MOJIENIN pu
pELICHUM NPUKIAIHBIX 3a/ad, 3aaa4
U3 CMEXXHBIX JUCIUILINH;

- paclIMpeHHE Kpyro3opa yyauiuxcs
yepe3  pElIeHHEe  MAaTeMaTHYECKHX




3a1ad;
- dbopmupoBaTh CIOCOOHOCTh
OPUMEHSATh MaTeMaTUYECKHE METOJbI
K  MHCCJIENOBaHMIO  TPOLECCOB B
MPUPOJE U 00ILECTBE.

Komb6unaropuka 1 BEposITHOCTh

- ¢opMupoBaTh MPEJACTABICHUS O
MaTeMaThKe KaK 4aCcTH 4YeIOBEYECKOM
KYJIBTYpbl, JJs OOIIET0 pa3BUTHUS
IIKOJIbHUKOB, VTS CO3JIaHUS
KyJIbTYPHO — HCTOPHYECKON Cpebl
oOy4deHus;
- BOCIIUTHIBATh y y4aruxcst
JIOTHYECKYIO KYJIBTYPY MBIIIICHHUS,
CTPOTOCTH U CTPOHHOCTH
B YMO3aKIIIOUCHUSX;
e BOCIIUTHIBATh yBa)KCHHUE
K JOCTHXKCHUSIM M OTKPBITHIM
BEJIMKUX YUCHBIX MATEMATHUKOB,;

- OBJIa/IEBATh TEOPETUKO-
MHOXECTBEHHBIM SI3BIKOM U SI3BIKOM
JOTUKH I OINHUCAHUA PEaIbHBIX
MPOLECCOB U SIBIICHUM.

10

HCKOTOpI)Ie CBCACHUA U3 TCOMETPHUU

- (dhopMHpoOBaTh abcTpakTHOE
MBIIIJICHHUE;

- pa3BuUBaThb Yy  OOyYarouuxcs
MPOCTPAHCTBEHHOE BOOOpaKEHHE U
JOTUYECKOE  MBIIUICHUE myTeM
CHCTEMAaTUYECKOT0 U3yUeHHs CBOWCTB
reOMETPUYECKUX buryp B
MPOCTPAHCTRBE;

- (dbopMupoBaTh ACTETUYECKOE
OTHOILIEHWE K MHpY, BKIIOYas
OCTETUKYy  OBbITa,  HAy4yHOTO |
TEXHUYECKOTO TBOPYECTBA

12

11

BBenenue

12

[TapannenbHOCTh NMPAMBIX U
IJIOCKOCTEMN

(dhopMHpOBaThH MHPOBO33pEHHUE,
COOTBETCTBYIOILLIEE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH;

- BOCITUTHIBATH Tpyaoaooue,
yIOPCTBO, AKKypaTHOCTh u
LIEJIEYCTPEMIIEHHOCTD npu
BBINIOJIHCHUH 3a/1aHUM;

- (dhopMHpOBaThH KPUTUYHOCTh
MBIIUICHHSI, YMEHHE pPaclo3HaBaTh
JIOTUYECKHU HEKOPPEKTHbIC

16




BBICKA3bIBAHMS, OTJIMYATh THUIOTE3Y
ot (paxTa

13

[lepnieHUKYISIPHOCTD MPSMBIX U
IUIOCKOCTEN

dhopmupoBaTh MHPOBO33pPEHHUE,
COOTBETCTBYIOIIICE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH;

- BOCITUTHIBATH Tpyaoaooue,
YIIOPCTBO, aKKypaTHOCTh u
LEJICYCTPEMIIEHHOCTh npu
BBITIOJIHCHUH 3aJaHMM;

- dhopmupoBaTh KPUTUYHOCTH
MBIIUICHUS, YMEHHUE pacrno3HaBaTh
JIOTUYECKH HEKOPPEKTHbIE
BBICKA3bIBAHUS, OTJIWYATh THIOTE3Yy
oT ¢akra

17

14

MHoOrorpaHHuKu

- pa3BHBaTh  MPOCTPAHCTBEHHOE
MBIIIJIEHUE, KaK IMPOIecC CO3JaHMus,
ONEPUPOBAHUS obOpazamu 51
OpHUEHTAIINU B peaJbHOM u
BOOOpakaeMOM IPOCTPAHCTBE TMPH
peIIeHUN pa3IUYHOTO THIA 3a]ad,
71a00paTOPHBIX PabOT;

- (¢opmMHupoBaTh  OTBETCTBEHHOE
OTHOIIIEHNE K 00yYEHHUIO, TOTOBHOCTb
M CHOCOOHOCTh K CamMOpa3BUTHIO U
camMo00pa30BaHHUIO, CO3HATEIbHOE
OTHOILICHUE K HEMPEPHIBHOMY
00pa3oBaHuUIO KaK YCIIOBUIO
yCHEITHOW  TpOoQecCuoOHANbHOU U
OOIIIECTBEHHOH JCATEIHHOCTH;

- BOCHHTAaHHE TBOPYECKOTO CTHIIA
MBIIIJICHUS, BKJIOYAIONIEro B ceOs
CO00pa3UTEIILHOCTb,
Ha0JII01aTeTbHOCTD, XOPOIIYIO
[aMATh, OCTpBIN rJ1a3oMep,
(daHTa3u0, BHUMATEIHHOCTD;

14

15

3aKITI0YUTENBHOE IOBTOPEHHUE Kypca
reomerpuu 10 kacca

15

3aKITI0YUTENBHOE IOBTOPEHHE Kypca
anreOps! 10 kacca

11

HUroro

204

14







KanennapHo TeMaTn4yeckoe mIaHUPOBaHUE

Ne Jomamne
ypo € 3a/laHue
Ka B Tema ypora OcHoBHOE cofiepxKaHuE 10 Bunel yaeOHOM nesTenbHOCTH Cpoxku
Teue TeMaM o0yyaromuxcs U3y4YeHUs
HHE
roja
1 [ToBTropenue marepuana 7-9 knaccano | [IpeoOpa3oBanust BeIpakeHUH, | YMEIOT JOKa3bIBaTh pallHOHAIBLHBIC 112, 117 1 Henens
teme «lIpeobpazoBaHue BbIpaXKEHUID BKJIIOYAOIIUX TO/I€CTBA U yNPOLIATh BEIPAXKEHUS,
apu(MeTHYECKUE ONepPaIHH. pUMEHSs POPMYJIBI COKPALIEHHOTO
YMHOXXEHUS. YMEIOT NepeiaBaTh
nHpOPMAIIHIO CKATO, TIOJTHO,
BBEIOOPOYHO.
3HaT POpMYyITy COKPALIEHHOTO
YMHOXXEHUS; MOTYT COKpallaTh ApoOu U
BBITIOJIHATH BCE JICHCTBUS C IPOOSIMHU.
Hcnonb3yroT ais pereHus
[I03HABATEJIbHBIX 33]1a4 CIIPAaBOYHYIO
JUTEPATYPY.
2 [loBTOpenue marepuana 7-9 kinacca no | Pemenue 3aay ¢ moMompko 1124, 1133 | 1 Henens
Teme «YpaBHeHUs», «HepaBeHcTBay YHCJIOBBIX HEPABEHCTB U
CHCTEM HEPABEHCTB C OJHOM
HEPEMEHHOM, ¢ TPUMEHEHUEM
MU300paKCHHSI YUCITIOBBIX
POMEKYTKOB.
3 [ToBTOpenue marepuana 7-9 knaccano | Pemenue 1 Henens

teme « OyHKuum».

3aj1a4 C UCIOJIH30BAHNEM
YHCIIOBBIX (DYHKIMHA U UX
rpaduxos. Mcnons3oBanue
CBOHCTB U rpa)uKoB
JIMHEHHBIX W KBAJAPATUYHBIX
byHKIM, 00paTHON
IPONOPUMOHAILHOCTH U
dynxwmn y ¢ x. Tpaduueckoe
pelIeHre YPaBHEHHN U




HCPAaBCHCTB.

4 BxoaHo0il KOHTPOJILHBIH Cpe3 1127, 1 Henensa
I1 25aB
Hekomopuie ceedenus u3
naanumempuu 12 yaca
5 Yenvr u ompesku, césazannvie ¢ Boruncnenue yrios ¢ @opMynHpoOBaTh U JOKA3bIBATH B rerpagu | 1 Hepensa
OKPYIHCHOCIBIO BEpPUIMHON BHYTPHU U BHE TEOpPEMBI 00 yTJie MEXKIy KacaTeabHOU U
6 Cesoticmesa xopo, cekyuux u KpyTa, yrila Mexay XOpJaou u XOpII0i, 00 oTpe3kax nepecekaromuxcss | B rerpagu | 1 Henens
KacamenbHbiX 8 Kpy2e. KacaTenpHOU. Teopema o XOpJI, 0 KBaJpaTe KacaTeJIbHOM;
MIPOU3BENIEHUU OTPE3KOB XOP/. | BBIBOAUTH (DOPMYIIBI 111 BBIYUCIICHUS
Teopema 0 kacaTeabHOU U YIJIOB MEXIY ABYMS IIEPECEKAIOIIMMUCS
CeKyLIeH. XOpJaMu, MEXIy ABYyMs CEKyLIUMU,
MPOBEJAEHHBIMU U3 OJTHOM TOYKHU;
I'naBa 1 [eiicTBuTeIbHBIE Yncaa 12
4acoB
7 Harypainbsble u nienble yucina. JlenumocCTh LeNbIX YUCE. 3HaTh ONpEENICHNE HATYPAIbHBIX U 1.5a, 2 Henens
JlenuMocTh HaTypaJIbHBIX YHCEIT Jlenenue ¢ ocTaTKOM. LIETTBIX YUCEL. 1.12a
Cpagﬂenuﬂ’ . Pemrenue 3agaq c 1.14a,
LEJTOYUCIIEHHBIMU 1.23aB
HEU3BECTHBIMH.
8 [Ipu3Haku neIMMOCTH. JenuMocTh  HENbIX — YHCeN. | YMETh NPUMEHSTh npu3Haku | 1.22aB, 2 "Hepnenst
[enenue c ocTaTKoM. JIeTMMOCTH, packiaabiBaTh cocTtaBHoe | 1.25aB
9 HO/I] n HOK HeckosbKMX HaTypalbHBIX YHUCJIO Ha MPOCTbIE MHOXKHUTENH. YMETh | 1.26aB, 2 Henens
yucen. OCHOBHas TeopemMa apu(pMeTHKu Haxoautb HOK u HO/J uncen 1.27as,
HaTypaJIbHBIX YUCE. 1.37as8,
1.48a
10 Panmonanbubie yucna. Penrenue 3aga4 c | 3HaTh ompeAelieHHE paluoHaNbHBIX | 2.1a, 2.4a, | 2 Hepens
[Mepuoanuaeckue qpodu LEJIOYUCIIEHHBIMU YHUCElL. YmeTb 3anuceiBath | 2.11a,
HEU3BECTHBIMH. palMoOHAIbHOE qHCII0 B Bugze | 2.15aB,
JECATUUHOU KOHEYHOM 6o | 2.16aB
OCCKOHEYHOU MEePUOTNIECKON TPOOH.
11 Ceoticmea u npusHaxu 6NUCAHHO20 U Bnucannsie u onucaHHble ®opMyIHpOBaTh U JOKA3bIBATH B rerpagu | 2 Hepens

ONUCAHHO20 '{emblpéxyZOﬂbHuKOG

MHOTOYTOJIbHUKH. CBOMCTBA U
IIPU3HAKU BIIMCAHHBIX U

YTBEPKJICHHsI O CBOMCTBAX
Y TMIPU3HAKaX BIIMCAHHOTO U ONMCAHHOIO




OIMCAHHBIX
'-ICTI)IpeX}/FOHI)HI/IKOB.
I'eomeTpuueckue Mecra TOYEK.
Pemrenwne 3ama4d ¢ TOMOIITBIO
TeOMETPUYECKUX
npeoOpa3oBaHUN U
T€OMETPUUECKUX MECT.

IIGTLIpéX}’l‘OJ’I]&»HI/IKOB; pemaThb 3aa4u C
HCIIOJIb30BAHUEM U3YUYCHHBIX TCOPEM U

hopmy

12 Jlnuna okpyscnocmu. Ilnowaows kpyea u JlnuHa okpyxHOCTH. Ilnomans B rerpagu | 2 Hepens
e2o uacmell. KpyTa " €ro 4acTeu.
13 Uppanmonansublie yncia 3HaTh ONpeesieHre UPPAUOHAIBHBIX 3.5a, 3.6a, | 3 Hepend
yucen. YMeTb padoTaTh ¢ JaHHBIMHU 3.13a
YHCIIAMH.
14 MHOXECTBO NEHCTBUTEIbHBIX YHCE Pentenue 3a71a4 ¢ | 3HaTh CBOWMCTBA YMCIIOBBIX HEPABEHCTB, | 4.3a, 3 Henensa
LEJIOYUCIICHHBIMU 0003HaYCHNE IPOMEKYTKOB. 4.10as,
HEU3BECTHBIMU. YMeThr uuTaTh HEpaBEHCTBA, pemarth | 4,12a
15 UucnoBsle HepaBeHCTBA. YK CIIOBBIE HEPaBEHCTBA. 4.25a, 3 Henmens
MIPOMEXKYTKH. 4.42a,
4.29a
16 Moaynb IEMCTBUTENBHOTO YUCA Mopyib unciia ¥ €ero CBOMCTBA. | YMETh IIPUMEHATH onpexaenenue | S.7a, 3 Henmens
MOAYJSl TpU TOCTPOEHMM Trpadukos, | 5.10aB,
colepXalux 3HaK MOAyJs, pewats | 5.13aB
ypaBHEHUsI U HEPABEHCTBA.
17 Pewenue mpeyzonvnuxos ®opMyibl TIOAAN BreiBoauth (hopmyibl, BeIpakaroIme B rerpagu | 3 Hepens
TpeyroyibHUKA: (popmyia MeJInaHy U OMCCEKTPUCY TPEYTOJIbHUKA
I'epona Yyepe3 €ro CTOPOHBI, a TAKXKE pa3InyHbIC
18 Pewenue mpeyeonvnuxos Bripaxxenne momany | GopmyIibl TIOMaau TPEyroIbHUKA; B rerpagu | 3 Hepens
TPEYroJibHUKAa Yepe3 pajanyc
BIIMCAHHOM W OIHCAHHOM
OKPY)KHOCTEH
19 Mopyiib 1eMCTBUTEIBHOTO YUCIIa. Mopyib 4nclia U €ro CBOMCTBA. | YMETh MPUMEHSITh onpexaenenue | 5.15as, 4 yenens
CaoiicTBa MOyJIEN. MOJIyJsi TpU TOCTpoeHHH Trpadukos, | 5.17as,
colepXKalMX 3HaK MOIyis, pemartsb | 5.20a
ypaBHEHUSI U HEPABEHCTBA.
20 KonTpoasnas padora Ne 1 mo teme: YMeTb 000011aTh U CUCTEMATU3UPOBaTh | bes 4 nenens
«JleliCTBUTEIbHbIE YHCJIA) 3HAHUS M YMEHUS 110 TEME. 3aJJaHMs
21 Meto MaTeMaTHYeCKON MHIYKIIMHU JlokazarenbcTBa HEpPABEHCTB. | 3HATh M YMETh NPUMEHSITh MeTon | 6.2aB, 4 genens




HpI/IMeHeHI/Ie MaTeMaTHU4YCCKUX

MaTeMaTH4YeCKOH WHAYKIHH.

6.4aB,

METO/IOB I pelieHus 6.5aB
22 [IpuHuun MareMaTH4ecKOM MHAYKIMU | COAEPKATENbHBIX  3a7a4 U3 6.6aB, 4 nenens
pazITUYHBIX 00JacCTel HAYKH M 6.7aB,
MPaKTUKH. WNurepnperanus 6.8aB
pesyibTaTa, YYeT peallbHBIX
OIpaHUYCHUH.
23 Pewenue mpeyzonvruros dopMynHpoBaTh u nokasbiBaTh | B rerpaau | 4 Hepens
24 Pewenue mpeyeonvnuxos YTBEpXKICHUA 00  OKpYXHOCTM | | B retpamu | 4 Hemens
psAMOI
Dilnepa; pemarh 3aJayd, HCHOIb3Ys
BBIBEJICHHBIE ()OPMYIIBI
I'naBa 2 YucaoBble PpyHkuuu. 9
4acoB
25 OrnpeneneHne YuciIoBOr (PYHKITUH U OyHKIMH. O6nacth | 3HaTh TmOHATHE QYHKUUA U apyrue | 7.4, 5 Hexaenst
CHOCOOBI €€ 3aJaHHA. ONpeNeNieHusT YU MHOXECTBO | (pyHKIIMOHAIbHBIC TepMuHONIOruu. | 7.10as,
3HaueHui. ['papuk yHKIMHU. | YMETh: MpaBUIBLHO  yIOTpeOsaTh | 7.13a,
[Toctpoenue rpaduKoB | GYyHKIHMOHATBHYIO TEpMHUHOJIOTHIO, | 7.14a,
GyHKIHH, 3aJaHHBIX | IOHUMAaTh €€ B TEKCTE, B peuu yuurens, | 7.15a,
pa3IMYHBIMH CIIOCOOAMH. B (hOpMyITHpPOBKE 3a]1a4. 7.16a,
7.17a,
7.18a
26 Haxosxnenue obnactu onpeneneHus CaoticTBa (QyHKIHUI: Haxonuts 3HAUYEHUS byukmii, | 7.21aB, 5 "Henensa
¢dbynakun. Haxoxaerune odmacTu MOHOTOHHOCTh, YETHOCTh U 3a/IaHHBIX dbopmyIIoH, tabnuieit, | 7.23as,
3HaYeHUI (YHKIIMH Ha OTPE3Ke HEYETHOCTb, IEPUOANYHOCTh, | FpaUKOM U peliaTh 0OpaTHYIO 3aj1ady. | 7.29aB
OTPAaHUYCHHOCTb.
27 CBoiicTBa (yHKIIUH. [TpOMEXYTKH BO3pACTaHUS U - BBINOJIHATH npeoOpa3oBanus | 8,2aB, 8.7, | 5 Henens
yObIBaHMsI, HAUOOJIbILIEE U rpauKos; 8.10aB
28 HccnenoBanue GpyHKIUN Ha HauMeHbIIIee 3HAUYEHHUS. - HCCJIeI0BaTh GyHKIHIO Ha | 8.28, 8.34, | 5 Henensa
OTPAaHUYCHHOCTb. BBIITYKJIOCTb ®YHKI[MH. | MOHOTOHHOCTh, HAa OTPAHMYEHHOCTD, Ha | 8,26
I'padpuueckas uaTepnperanus. | Y€THOCTD;
[Tpumepst q)yHKIII/IOHaJIBHBIX - HaxoOIuThb HauOoJblIee Hu
3aBUCHUMOCTEHN B peajbHbIX HauMeHblIee 3HaYeHUs (QYHKIINY;
oporneccax u sIBICHUAX. - CTPOUTL NEPHUOANICCKUC q)YHKI_II/II/I
29 Teopema Menenas u Yesol Teopema Menenas u YeBbl DopmMyJIHPOBATH u JI0Ka3bIBaTh | B Tetpaau | 5 Henens




30 Teopema Menenas u Yeswvi TeopeMpl Menenas u  YeBnl u 5 Hepens
WCII0JIb30BaTh UX MPH PELICHUHU 33]1a4 B rerpanu
31 UccnenoBanme GpyHKIMK Ha yeTHOCTh. | Hynu QyHKIMM, npoMexyTKu 8.44as, 6 Henens
3HAKOIIOCTOSHCTBA, 8.47aB,
MOHOTOHHOCTb. 8.48a
HauGonpiiee n HanMeHbIIee
3HA4YeHUE QYHKIUH.
YeTHbIC M HEYCTHBIC (DYHKIIHH.
32 [lepuonnueckue GpyHKINN. [Tepuonuueckue GyHKIUU U Crpoutsb nepuonnveckue QyHKINU. 9.17as, 6 Henens
HaWUMEHBIIUA EPUOI. 9.18aB,9.1
Dynkyuu «OpobHas 4acmo 9aB
wucnay y=X u «yenas wacmeo
wucna» y=|x|.
33 OOpatnas ¢pynknus. Haxoxnenue B3aumno oOparHbie QyHKIMH. | 3HATH ompeselieHue obparsoii | 10.3,
dbyHKIIMHA, 00paTHOM TaHHOM. I'padpuku B3auMHO 0OpaTHBIX byHKIHIM. 10.8as,
[Toctpoenue rpapuKos. byHKIUH. Ymery HaxomuTh oOpatHyro ¢ynkmmio | 10.18,
U CTPOUTH ee Tpaduk. 10.20aB 6 Heaest
34 [MocTpoenue rpadukos. 10.21as, 6 Henens
10.25aB
35 Onnunc, eunepboaa u napabona Onmunc, runepbona u ®dopmynupoBaTh onpeaenaeHus 3umnca, | B terpaau | 6 Hepens
36 Onnunc, eunepbona u napabona napaborna. rUnepOosIbl U Mapadobl, BEIBOIUTH UX B rerpan4 | 6 nepens
KaHOHUYECKHE YPaBHEHUS U
n300pakaTh 9TH KPUBBIEC HA PUCYHKE
37 KonTposbnasi padora Ne2 YMmeTs 0060011aTh U cCUCTEMAaTU3UpOBaTh | bes 7 nenens
«YmncjoBbie GyHKIHMHY. 3HAHUS U YMEHHUS 10 TeME. 3aJJaHus
I'maBa 3. Tpuronomerpuyeckue
pynkuun. 24 yacon
38 UucnoBas OKpYKHOCTb. Pannannas mepa yrna. 3HaTh onpeaeseHue yucnoBou | 11.6aB,11. | 7 nenens
OKPYXHOCTH, JAJMHBI OKPYKHOCTH €€ | 7aB,
JTyTH. 11.8asB,
11.9aB
39 UucnoBas OKpYKHOCTb. Tpuronomerpudeckas 3HaTh BUJ YUCIOBOW OKpyxxkHoctu B | 11.15a,11. | 7 Henens
OKpY’KHOCTb JIEKapTOBOI cucTeMe KoopAuHaT. YMeTh | 16B,
HaxoJuTh abcuuccy u opauHaThl Touek | 11.178,
Ha OKPY’KHOCTH 11.18,

11.19




40 YucnoBas OKpYKHOCTb Ha 12.1,12.2, | 7 nenens
KOOPAMHATHOM IIOCKOCTH. 12.3,12.4
Bsedenue 3 uacos
41 Ilpeomem cmepeomempuu . Haensonas cmepeomempus. [lepeuncnsate ocHOBHBIe (urypsl B |2, 12,4, 7 Henenst
Ilpuzma, napannenenuneo, MIPOCTPAHCTBE (Touka, npsimas, | 14
nupamuoa, mempasop. MJIOCKOCTB), dbopmyIupoBaTh TpH
OcHognbie nonsamusl AKCUOMBI 00 ux B3aUMHOM
2eomempuu 6 npocmpancmee.  |pacrtojOoKEeHUN U WILIIOCTPUPOBATh 3TH
aKCHOMBI TPUMEPAMU M3 OKPY’KaIOLIEH
00CTaHOBKH
42 Axcuombl cmepeomempuu . Axcuomer cmepeomempuu u YMeTh NpUMEHATh AKCHOMBI. 6, 15 7 Henens
cneocmeus uz nux. Ilowamue
00 akcuomamuieckom
Memooe.
43 UYucnoBasi OKpY>KHOCTh Ha TpuroHomerpuieckas 12.14- 8 Henens
KOOPAMHATHOM IJIOCKOCTH. OKPYHOCTb. 12.18
44 CuHYyC U KOCHHYC. Cunyc, KOCHUHYC | 3HATh OIpeJesieHre CUHyca U KocuHyca | 13.4as, 8 Henens
npousBojibHOro yria. CHHYC, | YMCIOBOTO apryMeHTa, CBOMCTBa cuHyca | 13.5aB,
KocuHyc uuncia. OCHOBHBIE | U KOCHHYCA. 13.8-
TPUTOHOMETPUYECKHUE YmMmerp pemate mnpocredmme Tpuro- | 13.13a
TOKJIECTBA. HOMETpPUYECKHE ypaBHEHUS u
HEPaBEHCTBA
45 CuHYC ¥ KOCHHYC. CuHyc, KOCHUHYC, TaHTCHC, | 3HaTh OmNpeaeNieHne CHHyca u kocunyca | 13,27- 8 Henens
KOTaHI€HC IIPOM3BOJIBHOIO | YUCIIOBOTO apryMeHTa, CBOMCTBa cuHyca | 13,31aB
46 TaHTeHC ¥ KOTaHTEHC. yria. CuHyC, KOCHHYC, TAHT€HC | U KOCHHYCA. 13.43- 8 Henens
Y KOTAHI'€HC YHCIIA. YMets peuarhb npocreimue | 13.47as
TPUTOHOMETPUYECKUE  YPaBHEHUS U
HEPAaBEHCTBA.
47 Hexomopule cneocmeus us akcuom OcHOBHBIE nonsaTus | ®opmynnpoBaTe U JOKa3bIBaTh Teopemy | 34, 36 8 Henens
CTepeoMeTpuH (TOUKa, mpsiMasi, | 0  TUIOCKOCTH, HpOXOJAIIeld  uepes
IUIOCKOCTh, POCTPAHCTBO). MPSIMYIO M HE JIeXKalllyl0 Ha Heil TOuKy,
U TEOPEMY O IUIOCKOCTH, MPOXOASIIEN
yepes3 JIBe NepeceKaroIuecs npsiMbie
Ilapannenvnocmo npamuix u
naockocmu. 16 uacos
48 Ilapannenvrvie npsimvie 6 [Ipsamble u  MIOCKOCTH B |[POPMYJIMPOBATH onpenenenue | 18a, 21 8 Henens

npocmpancmae.

IIPOCTPAHCTRBE.

NnapayiC/IbHBIX IPSAMBIX B IIPOCTPAHCTBE,




Q)OpMYHI/IpOBaTB U OOKa3bIBATb TCOPCMBI
0 Iapa/uICJIbHBIX TMPSAMBIX; O6T)$ICH$ITI),
KaKHC BO3MOIKHBI ClIy4ald B3aUMHOI'O pacC
ITOJIOKCHU A prlMOfI N TIIJNIOCKOCTH B
IMPOCTPAHCTBE, U IIPUBOAUTDH

WLTIOCTPUPYIOIINE IPUMEPBI u3
OKpY’Karolie 00CTaHOBKH;

49 Tpuronomerpudeckue QyHKINU OcHOBHBIE 3HaTh  OmpeaeNieHWe  TaHreHca U | 14.1- 9 Henens

YHCIIOBOTO apryMEHTA. TPUTOHOMETPUUECKHE KOTaHIeHCa  YHUCJIOBOIO  apryMeHTa, | 14.5a
TOK/IECTBA. CBOICTBa CHHYCa U KOCHHYCA.

50 [o 3amaHHOMY 3HAYEHUIO (DYHKIUU OcHoBHbIE 3HaTh onpexnenenue | 14.19- 9 Henens
Hax0JCHUE 3HAYEHUN OCTaJIbHBIX TPUTOHOMETPUYECKHE TPUTOHOMETPUUYECKUX bynkuumii | 14.26a
TPUTOHOMETPUYECKHX (PYHKIUH. TOKJIECTBA. YHUCJIOBOTO apryMEHTa, COOTHOILUEHUS

MEX]y STUMU QYHKLIHAMHU.

51 Tpuronomerpuueckue GyHKIUH Tpuronomerpuyeckue 3HaTh ONpE/EIICHUE paJuaHa. 15.10a8, 9 Henens

YIJIOBOTO apryMeHTa. (GYHKIMH YKCes U YTJIOB YmMers  mnpousBoauTh  nepexon ot | 15.11 -
rpagycHOll Mepsl K paguaHHod U | 15.14
HAa00O0POT.

52 @OyHKIHUA y = sin X, ee CBOICTBa U Tpuronomerpuyeckue 3HaTh CBOMCTBA (DYHKIMH y=SINX. 16.1as, 9 Henens
rpaduk. byHKIIMM, UX CBOWCTBA U | YMeTh CTpouTh rpaduxk QyHkumu y = | 16.8aB,

rpaduku, MEPUOANYHOCTD, | Sin X. 16.27a8,16

OCHOBHOM MEPUO]I. .28asB
53 Illapannenvrnocms mpex npsamolx. TeopeMsbl 0 mapaJIETbHOCTH DopmyIIHUpPOBATH onpenenenue | 23,27 9 Henens
54 Iapannenvnocms npsamoul u niockocmu | IPSAMBIX U IUIOCKOCTEN B napajuielabHbIX MPSAMOM U MIIOCKOCTH, 29, 30a 9 Henens

npoctpanctse. [lapamiensaoe  |popmynupoBaTh u JIOKa3bIBaTh

NPOEKTHUPOBAHUE U YTBEPXKJICHUS O NMapajuIeIbHOCTH NPAMON

n3o0paxenue uryp. Y TUTOCKOCTH (CBOMCTBA M NIPHU3HAK);

T'eomempuueckue mecma

Mouex 8 npoCcmpancmee.

55 ODyHKIUA y = COS X, €€ CBOMCTBA U Tpuronomerpuyeckue 3HaTh CBOIMCTBA (DYHKIIMU Y= COSX. 16.6a16.2 | 10 Henens
rpaduk. GyHKIMM, UX CBOMCTBA U | YMETb CTPOUTh I'paduk PpyHKINUN Sas,

rpaduku, MIEPUOIUYHOCTD, | Y = COS X. 16.33a8,16
OCHOBHOM MEPHOI. .34aB

56 DyHKIUSA Y = SIn X U Y = COS X, ee Tpuronomerpuyeckue 3HaThb M yMETb IPHUMEHATH cBoiicTBa | 16.6aB16.2 | 10 Henens
CBOICcTBa U rpaduK. byHKIMM, UX CBoOMcTBa U | QyHKIUIL. Sas,

rpa¢uku, NEPUOANYHOCTD, 16.33as,
OCHOBHOM MEPUO]I. 16.34aB




57 KonTposbnas padora Ne4 Ymerp 0000mate U cuctemartusu- | bes 10 Henens
«Tpuronomerpuyeckue PyHKIHWY. pOBaTh 3HAHHS U YMEHHSI 10 TEME 3aJaHHs
58 [Moctpoenue rpaduka GyHKIUN [IpeoOpazoBanust  rpadukoB | IMeTh HaBBIKM B MOCTpOeHHM Tpaduka | 17.8- 10 Henens
y=mf{(x). byHKmil: caBur, ymHoxkeHue | GpyHkuuu y=mf(x) , ucnonbdys rpaduk | 17.10a,
Ha 4HCIIO, otpaxkenue | pynkun y=f(x). 17.12,
OTHOCHTEIIFHO KOOPAMHATHBIX
OCEH.
59 Ilapannenvnocms npamolx, npAMOU u [Tepecekaronuecs, Pemate 3a1aun Ha BEIYUCIIEHUE U 32,33 10 Henens
nnockocmu. Pewenue 3aoau. napajJiesibHble U JI0Ka3aTeNIbCTBO, CBA3aHHBIE CO
CKpPELMBAIOIIUECS NPSIMBIE. B3aMMHBIM PACIOJI0KEHUEM MPSAMBIX U
Yrois Mexay NpsIMbIMU B IIJIOCKOCTEMN
HPOCTPAHCTBE
60 Ckpewusarowuecs npsmoie. CkpemuBaronyecs npsimpie B | OOBSICHATh, KaKue BO3MOXHBI ciiydau | 34, 37 10 nenens
IPOCTPAHCTBE. YTOJI MEXIY B3aUMHOI'0 PacIoyIoKeHUs JBYX
HUMH. Memoovl Haxodcoenus | MPSIMBIX B MPOCTPAHCTBE, U MPUBOJIUTH
PAaAcCcmosanuLl Mexcoy WITIOCTPUPYIOIINE IpUMEpHI;
CKpeuusarowyumMucs npamvimu. | GopMynupoBaTh omnpeaeIcHne
CKPELIMBAIOIIUXCS HPSMBIX,
(dbopmMynIHpoBaTh u JIOKa3bIBaTh
TEOPEMY,  BBIPAXKAIOLIYI0  IPU3HAK
CKPELIMBAIOIIUXCS MPSAMBIX, U TEOPEMY
0 IUIOCKOCTH, MPOXOJAIIEH uepe3 OJIHY
U3  CKPEUIMBAIOIIUXCA  OPAMBIX |
napajuieIbHON APYrou npsiMoit;
61 [Moctpoenue rpaduka GyHKIUN [IpeoOpazoBanusi  rpadukos: | IMeTh HaBBIKM B mocTpoeHHH Tpaduka | 17.17a, 11 nepens
y=mf{(x). napaieIbHbIA nepeHoc, | pynkiun  y=f(kx), ucrnons3ys rpaduk | 17.18a
CUMMETpUs oTtHOcUTENbHO | pyHKIMH y=f(X).
ocell KOOpAMHAT U CUMMETpPUs
OTHOCHUTEIIFHO Havasia
KOOp/IMHAT, CUMMeTpUs
OTHOCHUTEJILHO MPSIMON y = X,
PACTSXKEHUE U CXKXATUE
BJI0JIb OCEN
KOOPAMHAT.
62 [octpoenne rpaduka GyHKIUH 18.1- 11 nenens
y=f(kXx). 18.4a,

18.8a,




18.9a,

18.10
63 [Moctpoenue rpaduka GyHKIUN [IpeoOpazoBanust  rpaduxos: | IMeTh HaBBIKM B MocTpoeHHH Tpaduka | 18.11- 11 nenens
y=f(kx). napajyIeIbHbIN nepeHoc, | pynkiuu  y=f(kx), ucrnons3ysa rpaduk | 18.15as
CUMMETpUS oTHOCUTENBHO | pyHKIMKM y=f(X).
ocel KOOpJMHAT U CHUMMETPUS
OTHOCHUTEIIBHO Havania
KOOpJIMHAT, CUMMETpHS
OTHOCHUTEJILHO TPSAMON y = X,
PACTSOKEHUE U CXXATUE
BJI0OJIb OCEl
KOOPJINMHAT.
64 I'padux rapmoHHYECKOTO KOJICOAHUSI. [Tpumepsl  (yHKUMOHANBHBIX | 3HATH W yMeTh  4MTaTh Tpaduk | 19.2- 11 nenens
3aBUCUMOCTEl B  pPEAJbHBIX | TAPMOHUYECKOTO KOJIeOaHUsI. 19.4a
IpoLeccax U sIBJICHUAX. 19.10-
19.13a
65 Yeon ¢ conanpasnennvimu cmoponamu. | Yroa MexXy IpsIMbIMU B OOBsCHATH, KaKUE JBa JIyya 38,40 11 Henens
66 Venvl meoxrcoy npamoimu. MIPOCTPAHCTBE HAa3bIBAIOTCS COHANpaBJICHHEIMY, | 42a, 46a 11 nenens
(hopMyIHpOBATH U I0OKA3bIBATH TEOPEMY
o0 yrmax ¢  COHaIpaBJICHHBIMU
CTOpOHAMHU; OOBSICHATH, YTO HA3bIBACTCS
yIJIOM — MEXIy  IepeceKarolUMUCs
MPSIMBIMH u YIJIOM MEXIY
CKPELIMBAIOILUMHUCS IPSIMBIMU;
67 DyHKIUU y = g X, Y = CIg X, UX Tpuronomerpruueckue 3HaTh CBOMCTBA (DYHKIMH y =tg X, 20.1- 12 nepens
CBOMCTBA U IpauKu. ¢byHkuMu, uX cBoilctBa U |y = ctg X. ViImeTh HaBbIKM cxemaTtudecku | 20.5aB
rpadukwy, MEPUOTUYHOCTD, | M300paxarh rpaduku STHX (YHKIUH;
OCHOBHOM nepuoa. | HaxomuTh D(y) u E(y), mpomexyTku
[IpeoOpazoBanuss  TpaduKOB: | BO3paCTaHUS " yObIBaHMUS,
napaiesIbHbINA IIEPEHOC, | 3HAKOMOCTOSIHCTBA, HYIW  (DyHKIMH,
CUMMETpUs OTHOCHUTENIFHO | BBHITMIOJIHATH MPeoOpa3oBaHus rpa)uKoB.
ocell KOOpAMHAT U CUMMETpUs
OTHOCHUTEIILHO Hayvaja
KOOpJIMHAT.
68 OYHKIMHU y = Ig X, Y = CIg X, UX 20.17- 12 nenens
CBOMCTBA U IrpaduKy. 20.20aB
69 OOpaTHble TPUTOHOMETPUUYECKUE Apkcunyc, apKKOCHHYC, | 3HaTh  ompejesieHue  apKKocuHyca, | 21.1aB, 12 nenenst




byHKLIMH. apKTaHI€HC, ApPKKOTAaHI'CHC | apKCHHYCA. 21.2aB,21.
yucna. Ob6nacte onpezeneHus | iMeTs HaBBIKM MO PELIEHUIO ypaBHEHUH | 3aB,
U 00nacTh 3HauUeHW oOpaTHOW | BUJa cost=a, sint=a, a Tawke npu | 21.5aB
70 Brraucienns: oOpaTHBIX ¢bynkuun. ['padux oOpaTHOU | pemieHUun TPUTOHOMETpUYECKHX | 21.13- 12 Henens
TPUTOHOMETPUYECKHUX (YHKIUH. byHKLIMU. Haxoxxnenue | HepaBeHCTB cost>a, cost<a,  sint>a, | 21.16aB
¢byHKIMHM, 00paTHON JaHHOM. sint<a. 3HaTh OIpe/eIeHIE apKTaHI€HCa
U apKKOTaHTeHCa, (HOpMyJIbl peIIeHHt
YpaBHEHHUS BUJA tgx=a, ctgx=a.
71 Konmponvuaa paboma Nel YMmeTb 00001aTh U CUCTEMaTH3UpOBaTh | bes 12 nenens
“llapannensnocms npamvix, nPAMOU 3HAHUS U YMEHUSA 110 TEME. 3a7aHus
U NIOCKOCHUY.
72 Ilapannenvrnvie nnockocmu. [TapannensHocTh mpsiMol U | DOpPMYIHPOBATH onpexaenenue | 50, 52 12 Henens
IUIOCKOCTH, IPU3HAKU ¥ | HapaJuIeIbHBIX IJIOCKOCTEH,
CBOMCTBA. (hopMyIMpOBATE U TOKa3bIBATh
YTBEPKACHUS 0 MIpU3HAKE
MapajyIeIbHbIX MJIOCKOCTEH,
HCIOJIb30BaTh A3TH YTBEPXKAEHUS IpPHU
pelIeHnH 3a1a4
73 [MocTpoenue rpadukoB 0OpaTHBIX OO6patHsble 21.26- 13 nepens
TPUTOHOMETPHIECKUX (PYHKITUH. TPUTOHOMETPUYECKHE 21.30a
(byHKUINY, UX TJIaBHBIC
3HAYEHUsl, CBOMCTBA U
rpadukm.
I'naBa 4. Tpuronomerpuiyeckue
ypaBHeHus1. 9 yacoB
74 [Ipocreiilne TPUroHOMETPUIECKUE Apkcunyc, apKKOCUHYC, | YMEThb pemarhb npocreimue | 22.1- 13 Henens
YpaBHEHHUS U HEPABEHCTBA BUJIA apKTaHIeHC, ApPKKOTAHI€HC | TPUTOHOMETPUYECKHE  ypaBHEHUs U | 22.6aB
COSX=a,cosx<xa 4uCIIa. IIpocreiine | HepaBeHCTBA.
TPUTOHOMETPUUYECKHE
YpaBHEHHUSL. Pemenus
TPUTOHOMETPUUYECKUX
YPaBHEHUH. [Ipocreiimume
TPUTOHOMETPUUYECKHE
HEpaBEHCTBA.
75 [Ipocreiimme TpUroHOMETpUIECKUE Apkcunyc, apKKOCHHYC, | YMeETh pemaTb npocreimue | 22.8- 13 Henens
YPaBHEHHUS U HEPABEHCTB apKTaHI'eHC, apPKKOTAHI€HC | TPUTOHOMETPUYECKUE  ypaBHEHUs U | 22.12aB

sinx=a,sinx<>a




76 [Ipocreiilne TPUroHOMETPUIECKUE 4HCIIa. [Ipocreiiue | HEpaBEHCTBA. 22.17- 13 nenens
YPAaBHEHUS U HEPABEHCTBA TPUTOHOMETPUYECKHE 22.26a
tg x=a, tg x <=a. YpaBHCHUS. Pewenus
TPUTOHOMETPUUYECKUX
YPaBHEHUH. IIpocreime
TPUTOHOMETPUUYECKUE
HEPABEHCTBA.
7 Ceoticmea napannenvhuix niockocmeti. | [lapannenbHocTh TpsMON U | GOPMYJIHMPOBATH U JOKA3HIBATH 55, 56, 13 Henens
IUIOCKOCTH, IIPU3HAKU U | YTBEPKACHUS 0 cBoOiicTBax | 63a
CBOWCTBA. MapaJyIeIbHbBIX MJIOCKOCTEH,
HCIIOJIb30BaTh A3TH YTBEPXKIEHUS IpPHU
peILIeHUH 3a1a4
78 Tempasop. Terpasnp. Teopema Menenas OOmbscHATh, Kakas ¢urypa HaspiBaercs | 67a, 74 13 Henens
ons mempasopa. Iloctpoenue | TeTpa’ApoM, MOKa3blBaTh Ha UYepTekax
CEYEHUII MHOTOTPaHHUKOB U MOJENAX  3JEMEHTHI, H300paXkaTh
METO/IOM CJIE/IOB. TETpa’lp Ha PUCYHKAX,
I{enTpansHOE WUIIOCTPUPOBAaTh € HMX  IOMOUIbIO
npoektupoBanue. [loctpoenne | pazauuHble ciy4au B3aUMHOT'O
CEYEHUII MHOTOTPaHHUKOB PacroI0KEHUs MPSIMBIX U IUIOCKOCTEN B
METOJ/IOM MPOEKITUH. Buovl MPOCTPAHCTBE;
mempasopoa.
Opmoyenmpuueckuti
mempasop, KapKacHblll
mempas’op, paHOCPaAHHbLIL
mempa’0p. [lpamoyeonbHulii
mempa’op. Meouarnwvi u
bumeouanvl mempas’opa.
Jlocmpaueanue mempas’opa 00
napaineienuneod.
79 [IpocTeiiliie TPUrOHOMETPUIYECKHUE Pemenue 3HaTh METO/IbI pewenus | 22.42 - 14 nenens
YPAaBHEHUS U HEPABEHCTBA TPUTOHOMETPUYECKUX TPUTOHOMETPUYECKUX ypaBHeHuUi: | 22.47aB
YpaBHEHUH 1 HEPABEHCTB. BBEJICHUE HOBOM MIEPEMEHHO,
Pemenue nmpocrenmumx pasiioxXeHue Ha MHOXXUTEIIH,
TPUTOHOMETPUUECKUX OJIHOPOJIHBIE TPUTOHOMETPUUECKUE
HepaBeHCTB. [Ipocreiimne ypaBHECHHUS.

CHUCTEMBI
TPUTOHOMETPUYECKUX

YMeTp pewmate TPUTOHOMETPUYECKHE
ypaBHEHUS Pa3IUYHBIMU CIIOCOOAMH.




YPaBHEHUH.

80

Mertonb! peneHns
TPUTOHOMETPUUECKUX YPAaBHEHUM.

Pemenne
TPUTOHOMETPUYECKUX
ypaBHEHUH

23.1-
23 4aB

14 genens

81

Meron 3aMeHbI IEPEMEHHOU

82

Merto pa3iioxKeHHs] HA MHOKUATEIN

Pemenune
TPUTOHOMETPUYECKUX
YPaBHEHUU U HEPABEHCTB.

3HaTH METOJIbI
TPUTOHOMETPHUUYECKUX
BBEJICHUE HOBOH IIEPEMEHHON,
pasnokeHue Ha MHOKUTEIH,
OJIHOPOJIHBIE TPUTOHOMETPUUECKHUE
YPaBHEHUS.

YMers pemars TPUTOHOMETPUYECKUE
YpaBHEHHMs Pa3INYHbIMU COCOOAMH.

peleHus
ypaBHEHUM:

23.5 -
23.10aB

14 wenensa

23.25a,
23.26a

14 uenens

83

Iapannenenuneo.

[Tapannenenumnen

OOBbscHATh, Kakas (urypa Has3bIBaeTcs
napajjenenuneaoM, IoKa3bplBaTh Ha
yeprexax U MOJAEIAX JJIEMEHTBHI,
n300paXkaTh IMapajuienenunes Ha
pUCYHKaX, WUIIOCTPUPOBAaTh C HX
HIOMOIIBIO pa3nuyHble cilydau
B3aMMHOI'O PACIOJIOKEHUS TNPSAMBIX M
IUIOCKOCTEH B IPOCTPAHCTBE;
(dbopmMynIHpoBaTh u JI0Ka3bIBaTh
YTBEpXKJICHHS O CBOICTBax
napajulesIenune/1a;

78,73

14 uenpens

84

3aoauu na nocmpoenue ceuenuii.
Ilocmpoenue ceuenuii memooom
cneoos.

MHororpanHuku.  BepmiuHsl,
peOpa, TpaHl MHOTOTpaHHHKA.

OOBACHSTH, YTO Ha3bBIBACTCS CCUCHHEM
TeTpadpa (mapavieienumnesaa), peuarhb
3aJjaud = Ha  MOCTPOCHUE  CCUCHHM
TeTpadJpa H TMapajuleJienuIena Ha
JepTeKe

72,79

14 genensa

85

OmHOpOAHBIE TPUTOHOMETPHUECKUE
ypaBHEHUS

OnHopoaHbIe
TPUTOHOMETPHUYECKHE
YpaBHEHHUS.

3HaTh METO/IbI peneHus
TPUTOHOMETPUYECKHX YpaBHEHHUI:
OJIHOPO/IHbIE TPUTOHOMETPHUUECKHE
YpaBHEHHS.

23.12-
23.15aB

15 Henens

86

KonTpoansnas pabora Ne6
«TpuroHomerpuyeckue ypaBHeHHs».

YMmeTs 0600011aTh U CUCTEMATU3UPOBATH
3HaHUs U YMEHUS 110 TeME.

bes
3aIaHUA

15 Henens

I'nasa S. [IpeoGpa3oBanue
TPUTOHOMETPUYECKUX BHIPAKEHHI.
21 yacosB




87 CHHYC 1 KOCHHYC CyMMBI U Pa3HOCTH Cunyc, KOCHMHYC U TaHreHc | 3HaTb GopMyibl Ul BbluucieHus | 24.1- 15 nenens
apryMeHTOB. CyMMBl UM Pa3HOCTM JBYX | CHHyca CyMMbl U DPa3HOCTH, KOocuHyca | 24.5aB
YIJIOB. [IpeoOpa3oBaHust | CyMMBI U Pa3HOCTH.
TPUTOHOMETPUUYECKUX
BBIPAXKEHHUI.
88 CHUHYC ¥ KOCUHYC CYMMBI Y pa3HOCTH DopMyJIbI CI0KEHUS 24.9- 15 Henens
apryMEHTOB. TPUTOHOMETPUYECKUX 24.12a
byHKIMIA
89 3adauu na nocmpoeHnue ceyeHul. CeueHus MHOTOTPAaHHUKOB. |YMETh CTPOUTH CEYEHUS. 83, 86 15 nenens
Tlocmpoenue cewenutl memooom [Toctpoenue ceuenuii. YMeTb 000011aTh U CUCTEMaTHU3UPOBATh
c1e0os. 3HAHUS U YMEHHUS 10 TEME.
YMeTp  OpUMEHSTh  CBOMCTBA U
IIPU3HAKU NAPAJUIEIbHBIX TJIOCKOCTEH.
90 Konmponvnaa paboma N2 YmMeTs 06001aTh U cCUCTEMAaTH3UpOBaTh | bes 15 Henens
«Tempa’op u napannenenuneoy. 3HAHUS M YMEHUS 110 TEME. 3aaHus
91 Pemenue ypaBHeHHUI ¢ HOMOLIBIO Penrenus YMeTh IPUMEHSTH U BBITTOJHSS 24.20,24.2 | 16 Henens
dopMyI cuHyca 1 KOCHHYCa CyMMBI U TPUTOHOMETPUUYECKUX TPUTOHOMETpUYECKHe npeodpa3oBanus | 3a
pa3HOCTU apTyMEHTOB YpaBHEHHH.
92 TaHreHc CyMMbl U pa3HOCTH TaHnreHc cyMMbl M pa3HOCTH | 3HaTb (OPMYJbl TaHreHca CYMMbI U | 25.1- 16 Henens
apryMeHTOB. JIBYX yTJIOB. pasHoCTH apryMEHTOB. VYwMmers | 25.5aB
MIPUMEHSATD u BBITIOJTHSS
TPUTOHOMETPUUYECKHE TPE0Opa3OBaHUsI.
93 TaHreHc cyMMbl 1 pa3HOCTH 25.17- 16 nenens
apryMEHTOB. 25.20a
94 DopMyIIbI TPUBEICHUS. [TpeobpazoBanus YMeTh NPUMEHATh X Ha IPAKTUKE. 26.1- 16 Henens
TPUTOHOMETPUUECKUX YmMmeTs IIPUMEHSITD dopmyisl | 26.4aB
BBIPAKCHHH. MIPUBEICHUS.
95 3auem Nol YMeTh 00001aTh ¥ cUcTeMaTH3upoBaTh | 87, 103 16 wenens
3HAHUS U YMEHHUS 10 TEME.
Ilepnenoukynaprnocms npamMbIx u
naockocmei. 17 uaca
96 IlepnenouxynapHvle npsmole 6 [lepnenaukynsipHOCTb NpsAIMON | POPMYIUPOBATH onpenenenue | 117, 119a | 16 Henens
npocmpaHncmee. U TUIOCKOCTU. OPTOTOHAIIBHOE  |[IEPIIEHIUKYIISPHBIX MPSIMBIX B
MPOEKTUPOBAHUE MIPOCTPAHCTBE; dbopMynupoBath u
JI0Ka3bIBaTh aeMMy 0
NEePIEeHINKYISPHOCTH JIBYX




napajjieNbHbIX  OPSMBIX K  TpeTbel
npsiMoi; (hopMyIHpoOBaTh OIpeAeIeHHE

IPsIMOiA, NEPIEHANKYIJISIPHON K
IUIOCKOCTH, u MIPUBOIUTH
WJUTIOCTPUPYIOIINE IIPUMEPBI u3
OKPY’KalIIe 00CTaHOBKH,

97 DopMyIIbl IPUBEACHUS. @opMyIIbI IPUBEAECHUS 26.10- 17 nenens

26.21a

98 DopMyIIbl JBOMHOIO apryMeHTa. @®opmynel  aBOMHOrO M | 3HaTh (POpMyINBI JABOHHOTrO aprymeHta, | 27.1- 17 nenens
DopMyJIbl TOHUKEHUS CTETICHH. TOJIOBUHHOTO aprymenTa | popmyibl MMOHMKEHUS crenenu. | 27.7a

99 Pernienne ypaBHEHUi ¢ TOMOIIBIO [TpeoOpa3zoBanus VYmers 1504 HCIIOJIB30BATH B | 27.20- 17 Henens
(dopMyI1 JBOWHOrO apryMmeHTa TPUTOHOMETPHYECKUX TPUTOHOMETPUYECKUX 27.25a

100 | Pemrenue ypaBHEHHIA C TIOMOIITb BBIPKECHHI. peoOpa3oBaHUIX 27.46- 17 wenens
(dbopMyIIbl MOHMKEHUS CTEIICHH. 27.50a.

27.54 -
27.57a

101 | [Tapannenvhovle npsawuvle, [TeprieHIUKYIAPHOCTH MPSIMOHM  |(pOopMyIIMpOBaTh M JTOKa3biBaTh Teopemsl | 121, 123 17 nenens
nepneHOUKyIApHble K NI0CKOCHU. Y TUIOCKOCTH, MTPU3HAKHU U (mpssiMy10 U OOpaTHYIO) O CBSI3U MEXIY

CBOIiCTBA. NapaJuIeIbHOCTBIO MPSMBIX
U HUX  TNEepIeHANKYISIPHOCTBIO K
IJIOCKOCTH.

102 | [lpusnax nepnenoukyasipnocmu npsimoui | IlepneHIUKyIsspHOCTh TpsiMol | DOpMyIUPOBaTh U JOKA3bIBATh 129, 130a | 17 venens

U NIOCKOCMU. U IUIOCKOCTH, TPU3HAKK U | TEOPEMY,  BBIPAXKAIOUIYIO  MPU3HAK
CBOIICTBA. NEPIEHIUKYJIAPHOCTU IpsIMOM U
IJIOCKOCTH,

103 | [IpeoOpazoBanue cymMmm [TpeoOpa3oBanue CyMMBI, 3HaTh GopMysbl Mo mnpeodpazoBaHuio | 28.1- 18 Henens
TPUTOHOMETPUUYECKUX (PYHKIIMI B Pa3HOCTH B IIPOU3BEIACHUE CYMM TPUTOHOMETpUYECKUX (QYHKIMI B | 28.7aB
IIPOU3BEICHUS. TPUTOHOMETPUUECKUX MIPOU3BEICHUS.

byHKIM, 1 HA00OPOT.

104 | [IpeoOpazoBaHue cymMmm IIpeobpazoBanus CyMMBI | 3HaTh (opMynbl Mo TmpeoOpazoBaHuio | 28.14- 18 nenens
TPUTOHOMETPUIECKUX PYHKIIUN B TPUTOHOMETPUUYECKUX CyMM TpHUTrOHOMeTpuuecKnx (QyHKuil B | 28.17aB
IPOU3BEIECHUS (GYHKIUH B IPOU3BEICHHE. IIPOU3BEICHUSI.

105 Pemnienue ypaBHEeHHI C TOMOIIb Penrenus VYMeThb 1504 HUCHOJIL30BATh B | 28.26aB, 18 Henensa
dbopmyn mpeodbpazoBaHUE CyMM TPUTOHOMETPUUYECKUX TPUTOHOMETPUUYECKUX 28.27a8,
TPUTOHOMETPUYECKUX (PYHKIIUN B YpaBHEHUH. npeoOpa3oBaHUIX 28.28aB
IIPOU3BE/ICHUS

106 | TIpeoOpa3oBaHKe MPOU3BEICHUS IIpeoOpazoBanue [IpeobpazoBanme BBIPAYKECHUI c | 29.1-29.8a | 18 Henens




TPUTOHOMETPUUYECKUX (PYHKIIHIA B MpPOU3BEJEHUSI B CyMMY. | UCIIOJIb30BAaHUEM dopmyn | 29.12-
CyMMY Belpaxxenue MPOM3BENIEHUsI  TpUroHoMeTpuueckux | 29.16a
TPUTOHOMETPUUECKUX GbyHKIUH B CyMMYy.
GyHKIMIT ~ uyepe3  TaHIeHC
MIOJIOBUHHOI'O APTYMEHTA.
107 | Teopema o npsamoil, nepnenouxynsapron | HakioHHele W TPOCKIUH. | GOPMYIUPOBATH U JIOKA3HIBATH 125 18 Henens
K NJIOCKOCMU. Teopema 0 TPEX | TEOpEMY 0 CYLIECTBOBAHMH U
NEePIEeHINKYIIpax. €IMHCTBEHHOCTH TPSMOM, MpOXosiieit
yepes JaHHYIO TOUKY u
MEPIEHANKYISIPHON K JTAHHOM
IJIOCKOCTH;

108 | Pewenue 3a0au Ha Paccrostnus ot Touku 10 | Pemate 3amaum Ha BbluMcienue U | 131 18 Henens
NepneHOUKYIAPHOCb NPAMOU U IUIOCKOCTH. Teopema O Tpex | JOKa3aTelbCTBO, CBS3aHHbIE c
nI0CKOCMU. NEPIEHIUKYIIApax. MEePHNEHANKYSIPHOCTBIO  MPSIMOM U

[lepnienauKkynssp U HAKJIOHHAS | MIOCKOCTH
K IIJIOCKOCTH.

109 | Pemenue ypaBHEHHH ¢ MTOMOIIBIO [IpeobpazoBanms YMeTh pemaTh ypaBHEHHs ¢ ToMoIIp0 | 29.20- 19 venens
dbopmyn ipeodbpazoBaHus TPUTOHOMETPUUYECKUX (hopmyt mpeodOpa3oBaHUs 29.22aB
MIPOU3BE/ICHUS] TPUTOHOMETPUYECKUX BBIPAXKCHHIA. MPOU3BENICHUS] TPUTOHOMETPUUECKUX
GYHKIMHI B CYMMY. GYHKIUH B CYMMY.

110 | TIpeoOpa3oBanue Beipakenus Asinx + | IIpeoOpa3zoBaHus YMerp mnpeoOpazoBanue BeipakeHus | 30.1.30.5a | 19 nenens
B cosx k 6udy C sin (x+t). TPUTOHOMETPUUECKUX Asinx + B cosx k sudy C sin (x+1). B

BBIPAYKCHUI. 30.7as,
30.9a,
30.10a,
30.12a

111 | Meronsl penieHust Tpuronomerpuyeckue YmMmerp pewats TpuroHomerpudeckue | 31.1-31.7a | 19 nenens
TPUTOHOMETPUYECKUX YPAaBHEHUI ypaBHEHUSI. YpaBHEHUS.

(mpoomKeHue).

112 | Meroap! penicHus 31.9- 19 Henens
TPUTOHOMETPUYECKUX YPAaBHEHUU 31.15a
(mpooimKeHue).

113 | Paccmosinue om mouku 00 niockocmu. | YTol MEKIy MpsiMOii U IIOCKOCTEI0. | QOBACHATDH, UTO TaKoe nepreHaukyysap | 139a, 142 | 19 venens

Paccrosaus mexny purypamu
B nipocTpaHcTBe. O0muit

1 HaKJIOHHas K IIJIOCKOCTH, YTO
Ha3bIBaACTCs HpOeKI_IHeﬁ HaKHOHHOﬁ, 4qTo




HNEePHEHIUKYIISP IBYX
CKPEIIMBAIOIINUXCS TPSAMBbIX.

Ha3bIBACTCS PACCTOSTHUEM: OT TOUKH J10
IIJIOCKOCTH, MEK]ly HapalIeIbHbIMA
IIJIOCKOCTSIMU, MEXY NapajuleIbHbIMU
MIPSAMOM M TUIOCKOCTBIO, MEKTY
CKpELIUBAIOIIUMUCS IPSIMBIMY;

114 | Teopema o mpex nepnenouxynspax. Paccrossuus ot TOukM 710 | GOpMYIHUPOBATh U IOKa3bIBaTh TeopeMy | 148, 152 19 Henens
IUIOCKOCTH. Teopema O Tpex | o TpEX NEPNEHAUKYJIApax U NPUMEHATh
NEePIEeHINKYIIpax. e€ Mpu peuIeHn! 3a/1a4; OObICHSThH, YTO
[lepnenaukynsip U HAKJIOHHAs | TAKOE OPTOTOHAIbHAS MTPOEKIUS TOUKH
K IJIOCKOCTH. Yron Mexay | (Gurypsl) Ha IIIOCKOCTh, M JOKA3bIBaTh,
IPSIMOM ¥ TIOCKOCTBIO. YTO NPOEKLIUEN IpAMOM Ha MJIOCKOCTH,
[lepneHUKyYISPHOCTD TPSAMOM HE TICPTICHIIMKYIIAPHYIO K STOH
U IUIOCKOCTH, TpPU3HAKU U TpAMOH, ABIACTCA TpAMA,
CBONCTBA.

115 | Meroap! penieHus Pemenus YMeTh pemarth TpuUroHomeTpuyeckue | 31.18- 20 Henmens
TPUTOHOMETPUUYECKUX YPaBHEHUM TPUTOHOMETPUUECKUX YpaBHEHUS. 31.23a,
(mponomxkenue). ypaBHEHUH. 31.24,31.3

3a

116 | KonTpoabHas padora Ne7 YMeTb 0000111aTh U CUCTEMATU3UPOBaTh | bes 20 "enenst
"IIpeoOpa3zoBanue 3HaHUSA U YMEHUS 110 TEME. 3a1aHUs
TPUTOHOMETPUYECKHX BbIPAKEHHII».

I'naBa 6. KomniiekcHble unciaa. 9
4yacoB

117 | KoMrekcHbIe 9uciia U [lepBuuHble npeAcTaBiIeHUs 0 | 3HaTh  ompeaeNieHue  KoMriuiekcHoro | 32.2,32.3 | 20 Henenst
apudmeTnyeckue ACUCTBUA HAJ HUIMHU. | MHOYXE€CTBE KOMIUIEKCHBIX qucha.

qucen. /eicmeus ¢
KOMNJIeKCHbIMU YUCTIAMU.
119 | Veon meancdy npsmoti u nnockocmoio. Teopema 0 TpeX | OOBACHATh, YTO Ha3bIBaeTcss yrioMm | 154, 159 20 "Henens
NEePHEHANKYIISIPaXx. MEXIy NMPSMON U IJIOCKOCTBIO U KaKUM
[lepnenauKkynsip ¥ HAaKJIOHHAsI | CBOUCTBOM OH OOJagacT; OOBSICHATS,
K IJIOCKOCTH. YTOJ MEXIy | 4YTO TaKO€ LEHTpajIbHas IMPOCKIUs
MPSMON U TNIOCKOCTBIO. TOYKH ((PUTYPHI) HA TIIIOCKOCTh
120 | Pewenue 3a0au Ha npumenenue PaccrosHua or TOukM 10 | YMeTh pemarh 3ajaud 1o 3azaHHou | 157, 162 20 Henens

meopemvl 0 mpex nepneHOUKyIApax, Ha
V201 MexcOy NPAMOU U NIOCKOCHbIO

IUIOCKOCTH. Teopema O Tpex
NEPIEHINKYJIpaXx.

TEME.




[lepnenaukynsip U HaKJIOHHas
K IUIOCKOCTH. YTOJI MEXIy
IIPSIMOM U INIOCKOCTBIO.

121 | KomriekcHbIe yuciia u Apudmernueckue neicTBUs YMeTb BBITIOIHATH IEUCTBUS C 32.10as, 21 Henens
apupMeTHYeCKUe NSHCTBUS HA/l HUIMU. | HaJl KOMIJIGKCHBIMH YHCIIAMH | KOMIUIEKCHBIMHU YHCIIaMHU 32.11aB
B pa3HbIX opMax 3aluCH.
122 | KommiekcHble uncia u koopanHatHas | ['eomerpudeckas YMmeTp  BBIMONHATH  JedctBus ¢ | 33.3as, 21 nenens
IUIOCKOCTb. MHTEPIPETANNs KOMIIIEKCHBIX | KOMIUIEKCHBIMU gyuciaamy, | 33.8
yucesn.  JledcTBUTENBHAas U | MOJIb30BATHCS reOMETPUUYECKON
MHUMasi 4acTb, MOAYJb U | UHTEpIpeTauuen KOMILIEKCHBIX
apryMeHT KOMIUIEKCHOI'O | YHCEIL.
YHCIa.
123 | Tpuronomerpuueckas popma 3amucu Tpueonomempuueckas ghopma 34.11as, 21 nenens
KOMILJIEKCHOT'O YHCJIA. KoMnieKkcHo2o uucia. Pewenue |3HaTh NMOCTpPOEHUE JIMHEWHOTrO yria npu | 34.16as
VPasHeHUuli 8 KOMNJIEKCHbIX peLIeHnN 3a]au.
YuCax.
124 | Tpuronomerpuieckas popma 3amucu 34.21as, 21 nenens
KOMIUIEKCHOTO YHCJIA. JIByrpaHHbIN yrou, TUHEHHBII 34.23aB
125 | Pewenue 3a0au na npumenenue YTOJI IBYTPAHHOTO yTJIa. 158 21 "enens
meopemvl 0 mpex nepneHouxyiapax, Ha | llepnenauKyasIpHOCTh
Y2071 MedAHcOy NPAMOU U NIOCKOCHbIO IUIOCKOCTEH, TPU3HAKU U
CBONCTBA.
126 Iloemopenue meopuu, pewenue 3a0ay | JIByrpaHHblii yroJi, JTUHEWHBIN |3HATH TOCTPOCHHUE JUHEHHOTO yria npu | 162, 163 21 nenens
Ha NPUMEHeHUue meopembvl 0 mpex YTOJI IBYTPAHHOTO yTJa. peIlIeHuH 3a/au.
NePNeHOUKYIAPAxX, HA Y20l MeNCOy
NPAMOU U NAOCKOCHbIO
127 | KoMIIieKCHBIE YHciia ¥ KBapaTHBIE Komnnexcno conpsoicennvie YMmers B TmpocTedmmx — ciydasx | 35.4as, 22 nenens
YpaBHEHHUS. yucaa. Mooynv u apeymenm HaXOJIUTh  KOMIUIEKCHbIE  KOpHHU | 35.5aB
uucaa. YpaBHEHUH C  JEUCTBUTEIBHBIMU
ko3 (phutmeHTamMu. Haxonute
COIPSIKEHHBIE YHCIIa.
128 | Bo3BeaeHue KOMILICKCHOTO YHCIa B BO3BEJIEHUE B 36.2, 22 Henens
cTeneHb. M3Bneyenne KyOnueckoro HATYPAJIbHYIO CTEIIEHb 36.8aB
KOPHS U3 KOMIUIEKCHOTO YHCIIA. (POPMVIIA MVYABPA).

OCHOBHAA TEOPEMA




AJII'EBGPBI

129 | Bo3BeneHue KOMIUIEKCHOTO YUCIIa B 36.11as, 22 Henens
cTeneHb. V3BieueHne KyOu4eckoro YMeTs 06001maTe u cuctemMatu3upoBath | 36.15a
KOPHSI M3 KOMITJICKCHOTO YHCIIA. 3HAHUS U YMCHHS 10 TEME
130 | KontpoabHasi padoTa Ne§ bes 22 "enens
«KoMniekcHbIe Yncay. 3a/laHus
131 | Igyepannulii yeon. JByrpannbiii yron, nuHeiHbIA | OOBICHITH, Kakas ¢urypa HasbiBaetcs | 168, 170 22 uenens
YTOJI IBYTPAHHOI'O yTia. NBYTPaHHBIM  YIJIOM M KaKk  OH
U3MEpsieTCs;  J0Ka3blBaTh, YTO BCE
JUHEWHbIE YIJIBI JIByTPaHHOrO yrja
paBHBI IPYT IPYTY; OOBACHATH, 9TO
TAaKOE YroJ MEXAy IMepeceKaronuMucs
IUIOCKOCTSIMU M B KaKHX TpeJesiax OH
U3MEHSETCS; (dhopMynupoBaTh
olpeziesIeHue B3aMIMHO
HEePIECHINKYISIPHBIX IUIOCKOCTEH,
(hopMyIHpOBaTh U JOKA3bIBaTh TEOPEMY
0 MpU3HAKE MEPHEHAUKYISIPHOCTH ABYX
IJIIOCKOCTCI;
132 | [Ipusnax nepneHOuKyisipnocmu 08yx [lepnenaukynsipHbie 171, 178 22 uvenens
njaockocmel. IJIOCKOCTH.
I'nasa 7. IlIpousBoaHas.
29 yacoB
133 | YucnoBble MOCIIEA0BATEILHOCTH H UX [Tonsitue 0 npenene | 3HaTh ompezeneHue yrcnoBoii | 37.4as, 23 nenens
cBoiictBa. [Ipenen MOCJIEOBATEIHHOCTH. MOCJIEOBATEIHHOCTH, cBoricTBa | 37.6aB,
MOCTIEI0BATEIHHOCTH. CymectBoBanue mpejesa | YUCIOBBIX MOCIE0BATEIbHOCTEN 37.9as,
MOHOTOHHOM  OrpaHWYeHHOMN 37.13aB
nocle0BaTenbHOCTH.  JlnHA
OKPYXHOCTH | TUIONIab Kpyra
KakK npeesbl
IOCJIENOBATEIILHOCTEH.
134 | YucnoBble MOCIEA0BATEIEHOCTH U HX ITonsiTue 0 npenene | 3HaTh olpezie/IeHUe gyucinoBor | 37.23a,37. | 23 Henend
CBOMCTBA. OCJIENOBATEILHOCTH. MOCJIEOBATEIHHOCTH, cBoiicTBa | 25a,
YHCIOBBIX ITOCJIEA0BATEIHLHOCTEH 37.22a,37.
43a,
37.45a,

37.50a




135 | [Ipenen uncioBoit beckoneuno yObIBaromias 3HaTh QopMyily cyMMbl OeckoHeuHOH | 38.5aB, 23 Henens
IIOCJIETOBATEIbHOCTH reOMETpUYECKas POrPECCrs U | TEOMETPUYECKON IPOrPECCHH. 38.8aB,
ee cymma. [Ipumenenue npu YMeTp npuMeHATH ee Inpu pewmeHuu | 38.11as
pEeLIEeHNUH 3324 3aJaHUMH.
CBOMCTB apuMeTHUIeCKON 1
reOMEeTpUYECKOM Mporpeccuu,
CYMMMPOBaHUS
OECKOHEUYHOM cXOofsIencs
reOMETPUYECKON NPOTrPECCUHN.
136 | TIpenen uncioBoi 38.32as, 23 Henens
NOCJIEA0BATEIBHOCTH JByrpanHblil yrou, quHeiHbil | OOBICHATH, KaKoW HapaiieNnenumnesn 38.36a
137 | Ilpsimoyeonvusiii napanienenuneo. yTOJI IBYTPAHHOI'O yria. HA3bIBAETCS MPSMOYTOJIBHBIM, 184, 206 23 nenens
IInowaos opmozonanvholl (hopMyIHpOBAThH U TOKa3bIBATh
npoexyuu. [lepnenouxynsipnoe | yTBEpKACHUS O €TO CBONCTBAX;
ceyeHue npusmbl. OOBSICHATH, Kakasi purypa Ha3bIBaeTCs
MHOTOTPaHHbBIM (B YaCTHOCTH,
TPEXTPAHHBIM) YIJIOM U KaK
Ha3bIBAIOTCS €0 AJIEMEHTHI, KaKO!
MHOTOTPaHHBIN yToJl Ha3bIBAETCS
BBITYKJIBIM; (POPMYJIUPOBATH U
JIOKa3bIBaTh YTBEPKIAEHUE O TOM, UTO
KaX bl TUIOCKUM YTOJI TPEXTPAHHOTO
yIJ1a MEHbIIIE CYMMBI IBYX JAPYTHX
IUIOCKHX YTJIOB, M TEOPEMY O CYMMeE
IJIOCKHX YTJIOB BBITYKJIOTO
MHOTOTPaHHOI'O yIJa;
138 | TpéxrpanHsiid yroi. MHOTOrpaHHBIN Tpexepannuviil u MHO202panHblll | OOBICHATH, Kakas (urypa HaspiBaercs | 212 23 Henens

yTOII.

yeon. Ceoucmea nIOCKUX yen08
MHO202PAHHO20 yena.
Csoticmsa NAOCKUX u
08Y2PAHHBIX yenoe
mpexepannozo yena. Teopemvl
KOCUHYCO8 U  CUHYCO8  OJiA
MpexepaHHo2o yaia.

MHOTOTpaHHBIM (B YaCTHOCTH,
TPEXTPAHHBIM) yIJIOM 51 KaK
Ha3bIBAIOTCS €r0 AJIEMEHTHI, KaKO!

MHOTOTpaHHBI ~ Yrojl  Ha3bIBaeTCs
BBIITYKJIBIM; dbopMynMpoBaTh u
JOKa3bplBaTh YTBEPXKAECHUE O TOM, YTO
KaXIbl TJIOCKUM Yroia TPEXTPAHHOTO
yTja MEHbBIIE CYMMBI IBYX JPYIHX

IUIOCKUX YTJIOB, U TEOPEMY O CyMMe
IJIOCKHUX YIJIOB BBIITYKJIOTO




MHOI'OI'paHHOI'0 YyIJia,

139 | Tlpenen pyHKIMM Ha GECKOHEYHOCTH [Tonsitue mpenena yHKUMU B | YMETh TNPUMEHSTH npu pewmenuu | 39.5- 24 menens
Touke. [lonamue npedena 3a/IaHU. 39.9aB
@dynKyuu 8 beckoneunocmu. 39.23-
39.29aB
140 | TIpenen GyHKIIUU B TOYKE. Acumnmomeul epaghuxa | 3HaTh TEOPEMBI 0 npenenax | 39.23as, 24 "enens
Brruucnenue npenenos. @yHryuu. Cpasnenue | IOCIEI0BATENLHOCTH. 39.24as,
bOecKkoHeuHo Manwix u | YMeTh BBIYHCIATH npeaensl GyHkuuu B | 39.25aB
beckoHeuHo Oonvbuiux. | TOUKE.
HenpepriBHOCTH GbyHKIUN.
Ceoticmsa HeNnpepvl8HbIX
Gdynxyuil. Teopema
Beuepwmpacca.
141 | OnpeneneHue MPOU3BOTHOM. [TonsaTHe 0  NPOW3BOAHONM | 3HaTH  OmpeneieHHe  Npou3BoaHOM, | 40.5, 40.6, | 24 Henens
bynkuun,  ¢usnUeckuii U | reomerpudeckuii u pusuveckuii  ee | 40.11aB
TFE€OMETPUUYECKUN CMBICTT | CMBICTI, ITOPUTM OTBICKaHUS
MIPOU3BOTHOM. Ilpumenenue | MpoOU3BOIHON HYyHKIIUH
npouzBo0HOU 6 (husuxe.
142 OnpeneneHyue Nporu3BOIHOM. [IpousBoaHbIEC 3JIEMEHTAPHBIX 40.13aB, 24 uenens
¢ynkuuii. [IpaBuna Ymetb 0000maTh u cucreMatusuponartsb | 40.15as
143 | Konmponwvnas paboma Ne3 muddhepeHInpOBaHHUS. 3HAHUS U YMEHHS 10 TEME. be3 24 nenens
«/leyzpannutii y2on. 3a7aHus
Ilepnenoukynaprnocms niockocmein.
144 | 3ayér No 2 Bepmunbl, pebpa, TpaHm | pemars 3amaud Ha Beruucnenwe u | 207,174 | 24 Henens
MHOTOTpaHHHKA. J0Ka3aTeNbCTBO €  UCIHOJIb30BAaHUEM
PA3BEPTKA. TEOpeEM 0 MEePIECHINKYISIPHOCTH
MHOI'OI'PAHHBIE  VIJIBL. | npsMBIX U IUIOCKOCTEH, a TakKe 3aJauu
BBIITYKIJIBIE Ha IIOCTPOEHUE CEYECHMI
MHOI'OI'PAHHUKM. IIPSIMOYTOJIBHOIO TapaJljIesenuIea Ha
TEOPEMA DUJIEPA. qepTexe.
Hcnonb3oBath KOMITBIOTEPHBIE
MIPOTrpaMMBbI
145 | BeruncieHne npor3BOIHBIX. JuddepeHurupyeMocTb Nwmets MIPAKTHYECKHE HaBbIKU | 41.1- 25 nenens
®opmyisl [udphepeHInPOBAHUS. ¢byuxun. [IpousBonnas npuMeHeHus  ¢opmyn  BbrumcieHus | 41.9as
(bYHKLIUU B TOUKE. MIPOU3BOJHOMN 41.10-
41.16aB
146 | TlpaBuna quddepeHnnpoBaHusl. [TpousBoHBIC cymMmel, | ImeThb MIPAKTHYECKHE HaBbIKHU | 41.17- 25 nenens




pa3sHOCTH, MPOU3BEACHHUS U | MIpUMEHeHus  ¢opMya  BbuucieHus | 41.22as
YacTHOTO. [Ipon3BoaHBIE | IPOU3BOIHOM
OCHOBHBIX 3JIEMEHTAPHBIX
GYHKIHIA.
147 | [IpaBuna nudpepeHInpOoBaHUSL. IIpousBogHble  CIIOKHOW U 41.23- 25 nHenens
00paTHO# (yHKITUU. HNmets MPaKTUYECKUE HaBbIkU | 41.29aB
148 | TuddepeHumpoBanme CI0KHOM npuMeHeHHus  GopMysn  BeIUMCICHHA | 42.1- 25 nenens
GyHKIHIH. MPOW3BOJHOM  CIIOXKHOW  oOpaTHOM | 42.8aB,
GbyHKIUH. 42.13-
42.14aB
149 | Iloussmue mHococpannuka. Buzbl MHOTOIpaHHUKOB. OOmbscHsATh, Kakas ¢urypa HaspiBaercs | 219, 222 25 nenens
I'eomempuyeckoe meno. Teopema Pazeepmru mnozoepannuxa. MHOTOI'PDaHHMKOM U KakK Ha3blBalOTCA
Oiinepa. Kpamuaiiwue nymu na €ro dJIEMEHThI, KaKOM MHOTOIPaHHUK
NOBEPXHOCMU MHO202PAHHUKA. | HA3bIBA€TCS  BBIMYKJIBbIM, IPUBOJIUTH
Teopema Diinepa. llpaBuibHbIE | IPUMEPbl MHOTOTPAHHUKOB; OOBSCHSTD,
MHOI'OI'PaHHUKH. YTO TaKO€ TIE€OMETPUUYECKOE  Tello;
Heoticmeennocms npagunvHuix | HOPMYIUPOBATH U JOKA3bIBAThH
MHO202PAHHUKOS. TeopeMy  Oinepa  JUIsl  BBINYKJIbIX
MHOT'OTPaHHUKOB;
Mnozozpannuku. 14uacos
150 | Ilpusma. [Tpm3ma. [Tapannenenumnesn. OOBSICHSTh,  KaKOW  MHOTOrpaHHUK | 229aB, 230 | 25 Henmens
CpoiicTBa nmapaienenunesaa. Ha3bIBACTCS pU3MOi U Kak
IIpssMOyTOJIBHBIN Ha3bIBAIOTCA €€  DJIEMEHThI, Kakas
napanienenunes. HakioHHble | mpu3Ma Ha3bIBaeTCs MPSIMOH,
MPHA3MBI. HaKJIOHHOM, TNpaBWIbHOW, H300pa)kaTh
IOpU3Mbl Ha PHCYHKE; OOBSACHATH, UTO
Ha3bIBAETCS IUIOIIA/IBIO MIOJIHOM
(6oxOBOIT) MOBEPXHOCTH
MpU3MBL, W JOKa3blBaTb TEOpEMY O
IUIOILAAN 60KOBOM MIOBEPXHOCTHU
IPSIMOM TIPU3MBI,
151 | IuddepenumpoBanue odpaTHOM ITPON3BOAHBLIE Nwmets IIPAKTUYECKUE HaBbIKU | 42.18a, 26 Henens
GYHKIIH. CJIOXKHOM U OBPATHOM | npumenennss  dopmyn  Bbrumcienus | 42.20a,
@VHKHHﬁ. MPOM3BOJHON  CHOXHOW  oOpatHo# | 42.16aB,
GyHKIMH. 42.15a
152 | YpaBHeHue KacaTeIbHOM K TpaduKy KacarenbHas k rpaguky 3HaTh aJIrOpUTM coctaBneHus | 43.4- 26 Henens
(bYHKITIH. byukmn. ['eoMeTpuyueckuil 1 | ypaBHEHUS KacaTeJIbHOM. 43.10aB




bu3nueckuit cMbICI

YMmeTh INPUMCHATHL €ro Ipu PCUICHHUU

IIPOU3BOJHOU. 3a/1a4.
153 | YpaBHeHue KacaTeabHOM K TpaduKy 43.12- 26 Henens
byHKINHA. BriBoauTh bopmymy mromaaun | 43.21as
154 | YpaBHeHue KacaTeabHOM K rpaduky OpPTOrOHAJILHOU npoeKkuuy | 43.22- 26 "enens
(YHKIHH. MHOT'OYT'OJIbHUKA " JoKaseIBath | 43.31a
155 | IIpocmpancmeennas mepema IIPOCTPAHCTBEHHYIO Teopemy | 231 26 uenens
THughazopa. [udaropa;  pemars  3amaud  Ha
IIpocTpaHcTBEHHass  TeopeMma | BBIUMCIICHHE " JI0Ka3aTeNbCTBO,
[Tudaropa CBSI3aHHBIE C MPU3MOU
156 | [Tupamuoa OOBsACHATh, KakOW  MHOrorpaHHuk | 241, 243 26 Hemens
HaszbIBaeTCsl  MUPAMHUION U Kak
Ha3bIBAIOTCA €€  DJJIEMEHTHI,  4YTO
Ha3bIBAETCS TUIOIIA/IBIO MOJTHOM
(60KOBOIT) TOBEPXHOCTH MHUPAMUJIBL;
157 | KonrpoabHas padora Nel0 YMeTb 0000111aTh U CUCTEMaTU3UPOBATh 27 Henenst
«OmnpenesieHne NPOU3BOJHOM H ee 3HAHUS U YMEHHUS 10 TEME.
BbIYHCJICHUS».
158 | [IpumeHeHHE IPOU3BOTHON JIJIsI Bropas IpOU3BOAHAS. | YMETh HaxOJIUTh poMexyTku | 44.21- 27 nenens
uccienoBanus QpyHKIun [IpumeHeHrne NPOM3BOAHON K | MOHOTOHHOCTH (YHKIIMH C ToMoIublo | 44.25asB,
UCCIIEIOBaHUI0  (YHKIMKA H | IPOM3BOJHOM, TPUMEHATh anroputMm | 44.32a,
MOCTPOCHUIO rpadUKoB. | UCCIEIOBAaHUS HEMPEPBHIBHON (YHKIUU
Bropas mnpousBogHas M €€ | HA MOHOTOHHOCTb U DKCTPEMYMBI.
buznyecKuil CMBbICI.
159 | OtpickaHme TOYEK SKCTpEMyMa Touku 3xcTpEeMyMa YMmern HaxOJIUTh pOMexyTkH | 44.48- 27 nenens
(MakcuMyMa U MUHHUMYMa). MOHOTOHHOCTH (YHKIIMH C ToMoIubo | 44.51aB
MIPOU3BOJHOM, NPUMEHATh AJITOPUTM
UCCIIEJIOBAaHUS HETPEPHIBHON (PYHKIHH
Ha MOHOTOHHOCTb U 9KCTPEMYMBI.
160 | [IpumeHEeHHE TPOU3BOTHOM JIJIst 27 "enenst
ucciieJoBaHus pyHKUun [Mupamuna. Buasl nupamu. OOBSCHSATH, Kakas nupamMuia
161 Ilpasunvras nupamuoa DJIEMEHTHI IPABUIBLHOM Ha3bIBae€TCsl MPABWIBHOW, JOKa3bIBaTh | 246, 248 27 nenensd
nupamuasl. [lupamuasr ¢ YTBEPKACHUE O CBOWCTBaX €€ OOKOBBIX
PaBHOHAKJIOHEHHBIMU peOpamMu | pédep U OOKOBBIX IpaHEll U TeOpeMy O
U TPaHsIMH, UX OCHOBHbBIE iouaau O0KOBOI MOBEPXHOCTHU
CBOICTBA. MIPABUIILHON MUPAMUIBL;
162 | Veeuennas nupamuoa. VYcedeHHas nupaMua. OOBsICHATh, KakoW  MHOTOTpaHHHK | 258, 260a | 27 Henens




Ha3bIBACTCS YCCYEHHOUW NHUPAMUION H

KaKk  Ha3pIBalOTCA €€  DJIEMEHTHI,
JOKa3plBaTb ~TEOPEMY O  IUIOIIALU
OOKOBOIl  MOBEPXHOCTH  IPABHIBHOU
yCEUEHHOW MUPaAMU/IBL;
163 | [IpumeHEeHNE TIPOU3BOTHOM JIIIst IIpumeHeHne mNPOU3BOAHON K | YMETh HaxXOJUThb npoMexxyTku | 44.58a, 28 Henens
uccieioBaHus QyHKIUN UCCNIEIOBaHUI0O  (YHKIMHA M | MOHOTOHHOCTH (YHKUMH C momollbio | 44.67a,
MOCTPOEHUIO IrpauKoB MIPOU3BOJHOM, TPUMEHATH aIroput™ | 44.68a
WCCIIeIOBaHMS HEMPEepBhIBHON (YyHKIIUU
Ha MOHOTOHHOCTb U 9KCTPEMYMBI.
164 | [TocTpoenue rpaKOB PYyHKIHH. HccnenoBanue 3rieMeHTapHBIX 45.1- 28 nenens
(GyHKIMA Ha TOYKH 45.7a
AKCTpEeMyMa, HAaHOOIIbIIIee U
HaVMEHbIIIEe 3HAaUCHHE C
MOMOIILIO TPOU3BOTHOM..
165 | TTocTpoeHue rpaduKoB PyHKIIHH. Ilocmpoenue epaghuxos 45.15a, 28 "Hexaenst
@yukyuil c nomowbio | YMETh UCIOJIb30BaTh MPOU3BOAHbIE 1TpH | 45.11a
166 | TIpumMeHEHHME TPOU3BOTHOM TSI npouseoousix.  Haxoocoenue | HaXOXIEHUN HaHOOJIBIITHX u | 46.1-46.4a | 28 nenens
OTBICKaHUSI HAUOOJBIITUX BEJIMYUH U IKCMPEMYMO8 @yHKYyull | HANMEHBIIUX 3HAYCHUN. 46.7-
HAaWMCHBIITNX 3HAUYCHUH. HECKONbKUX NepeMeHHbIX 46.10aB
167 | IIpaxmukym no pewenuio 3a0au. [Tnomann noBepxHoctel | Pemary 3amaum  Ha BbelUMcieHue U | 252. 259 28 Henens
MHOT'OTPAHHHUKOB. JI0Ka3aTeNbCTBO, CBSI3aHHbIE c
nupaMMJiaMu, a Takke 3aJaud  Ha
MIOCTPOEHUE CEYEHHl NHUpaMHI Ha
yepTexe
168 | Cummempus 6 npocmpancmee. Cummerpuun B KyOe, B | OObSCHATh, Kakue TOYKU Ha3bIBawTcs | 276,277, | 28 Hemens
napasuiesienuIee, B Ipu3Me U | CAMMETPUYHBIMU OTHOCUTEIBHO TOYKHU | 278

nmupamMmuac

(IpsIMOH, MIIOCKOCTH), YTO TAaKOE LIEHTP
(oCh, MIOCKOCTH) CUMMETPUH (PUTYpHI,

MIPUBOIUTH MIPUMEPBI duryp,
00JIaIaronnX JIEMEHTAMHU
CUMMETpUH, a  TakkKe  MpPUMEpHI

CHUMMCTPpHUHN B AaApXHUTCKTYpPC, TCXHHUKE
b b

IIPUPOJIE; OOBSICHATB, KaKo#
MHOTOTpaHHUK Ha3bIBACTCS
NPaBUIBHBIM, JIOKa3blBaTh, 4YTO HE
CYILLIECTBYET [IPaBUJIBHOTO




MHOTOIpaHHMKA, TpaHAMHU
SIBJISIFOTCSI TPaBUJIbHbBIE

N-yroJbHUKU TP N > 6; OOBACHSATH,
KaKhe CYIIECTBYIOT BUJbI MPAaBUIbHBIX
MHOT'OI'PaHHUKOB U KaKUMHU
IEMEHTaMU CUMMETPUU OHH 00J1a/1at0T

KOTOpPOTO

169 | TIpumeHEeHNE POU3BOTHOM JIJIsSt Ipumenenue npouszsooHol npu 46.14a 29 Henens
OTBICKaHUSI HAaMOOJIBIIINX BETUYHH U peutenuu 3a0au. 46.16-
HAaVMEHBILIMX 3HAYCHUHN 46.25aB
170 3ajaun Ha OTHICKAHWE HANOOJIBIINX U [Tpumepsl WCTOJb30BaHUsl | 3HaTh OCHOBHBIE MPUEMBbl HaxoxKJeHus | 46.42a, 29 uenens
HAaVUMEHBIINX 3HAYEHUN BEIINYUH MPOM3BOTHON ISl HAXOXKJCHUS | HAaUOOJIBIIETO u HauMmeHbluero | 46.44a
HAaWIy4lllero  pelmeHuss B | 3HaYeHHs] (QyHKUMHU B TMPOMEKYTKE.
MIPUKIIATHBIX 3ajayax. | 3HaTh TpU dTala MaTeMaTHYECKOro
HaxoxneHue ckopocTd [jsl | MOJAETHPOBAHUS 3amaqy Ha
nporecca, 3aJIaHHOTO | ONITUMU3ALUIO.
dbopmyoit uiu rpadurom.
171 | Bajgauu Ha OThICKAHNE HAUOOJIBIIUX U ITlpumenenue npouzeoonou npu 29 uenens
HAaUMEHbIINX 3HAYCHUN BEIMYUH peuleHul 3a0au.
172 | Bajgaun Ha OThICKAHNE HAUOOJBIIUX U Ipumenenue npouszeoonou npu 46.45a, 29 uenens
HaWMEHBIINX 3HAYCHUN BEJIMYMH peuteHuu 3a0a4. 46.47a
173 | Ilonsamue npaguibHo20 MHO202PAHHUKA. Kakol  MHOTOTpAaHHUK  Ha3bIBaercs | 279 29 uwenens
Teopema o cywecmeosanuu namu IPaBWIBHBIM, JIOKa3blBaTb, 4TO He | 282
81008 NPABUNLHBIX MHO202PAHHUKOS CYILLIECTBYET MIPaBUILHOTO
MHOTOTPaHHHUKA, TPaHAMU KOTOPOTO
SIBJISIFOTCSL IPABUIIBHBIC 71-yTOIBHUKA
npu n > 6; OOBSACHATH, Kakue
CYILLIECTBYIOT BU/IbI MIPABHIILHBIX
MHOTOTPaHHHUKOB u KaKHUMH
3JIEMEHTaMU CUMMETPUU OHHU 00Ja/1at0T
174 | Dnemenmol cummempuu NPasUIbHLIX Cummerpuun B KyOe, B | YMETh pemiath 3aJaqu 1o TeMe. 286 29 uwenens
MHO202PAHHUKO8 napajuiesienunesie, B mpu3sMe u
UpaMuIe
175 | KoutpouasHas padora Nell YMmeTs 060011aTh U cCUCTEMaTH3UpoOBaTh | bes 30 nHenens
«IIpumMeHeHUe TPOU3BOIHOIN» 3HaHUS U YMEHHS IO TEME. 3a/1aHUs
I'naBa 8. KomOunaropuka n
BEPOATHOCTD. 8 4acoB
176 | TIpaBuio ymHoxenus. Komounaropueie | Tabnuanoe u  rpaduyeckoe | YMeTh peniath KOMOMHATOpHBIC 3anaun | 47.1,47.2, | 30 Henens




3agaun. [lepectaHOBKM U (paKkTOpHATIBL.

IIPEJICTaBJICHNE
UNCJIOBBIE
XAPAKTEPUCTUKHU
PA10B JAHHBIX.
IToouepenuslit u
OJIHOBPEMEHHBIN BBIOOD
HECKOJIBKMX  DJIEMEHTOB W3
KOHEYHOT'O MHO>K€ECTBA.
DopMyiibl yucia
MEPECTAHOBOK, COYETaHUMH,
pa3MEILECHUMN. Pewenue
KOMOMHATOPHBIX 3a/1a4.

JaHHBIX.

nyTéM  CHUCTeMaTW4YHOro  mepebopa
BO3MOKHBIX BapHAaHTOB, a TakKXke ¢
WCIOJIb30BaHUEM MPABHUIIA YMHOKCHHS,
HaxOJIUTh YaCTOTY COOBITHS, UCTIONB3YS
coOCTBEHHbIC HAOMIOJCHHSI U TOTOBBIC
CTaTUCTHUYECKHUE JaHHBIC.

47.5

177

[IpaBusno ymHoxxenus. KomOuHatopHsie
3anaun. [lepecraHoBKU U (haKTOpUATIBL.

178

Br160p HECKOIBKHUX 3JIEMEHTOB.
bunoMmuHanbHbIE KOAGDHUITMESHTHI.

®opmyna OunHoma HproTOHA.
CBoiicTBa OMHOMHUAJIBHBIX
K03 GumeHToB. TpeyroabHUK
ITackans

Haxonute BEpOATHOCTH  CIIy4aWHBIX
COOBITHI B IPOCTEHIINX CIydasX.

47.11,
47.20

30 genena

48.1,48.3

30 genena

179

Pewenue 3a0au

302, 304

30 menmens

180

Pewenue 3adau

309,301

30 menens

181

BBI00p HECKOTBKHX 3JIEMEHTOB.
BunomuHanbHBIE KO PUIUEHTHI.

48.7,
48.11

31 wenmens

182

Cayyaiinble COOBITHS U BEPOSITHOCTH.

DJeMeHTapHble U  CIIOKHBIE
COOBITHSL. Paccmotpenue
CJIy4aeB ¥ BEPOSITHOCTh CYMMBI
HECOBMECTHBIX COOBITHIA,
BEPOSTHOCTD
MIPOTUBOTIOJIOKHOTO COOBITHS.
I[TOHATHUE 0
HE3ABUCHUMOCTHU
COBBITUI. BEPOSITHOCTD
14 CTATUCTHUYECKAS
YACTOTA HACTYIUIEHUA
COBBITHA.

Haxomute BeposTHOCTH  CIy4yalHBIX
COOBITU B POCTEHIINX CITydasix.

49.2,49.3

31 genensa

183

CJIy‘-IaﬁHLIe COOBITHS U BCPOATHOCTH.

184

Crnyualinble cOOBITHSI U BEPOSITHOCTH.

YMmeTh 060011aTh U CUCTEMATU3UPOBATD
3HaHUs U YMEHUS 110 TeME.

49.5, 49.8

31 genensa

49.10,
49.12

31 menens




185 | Konmponsnas paboma Nel2 bes 31 nenens
«Mnozozpannukuy. 3aJIaHus
186 | 3auem Ne3 314 31 "enmens
187 | KonTpoJabHasi pagoTa Ne 9
KomOuHaTOpPHKA ¥ BEPOATHOCTH
IloBTOpEHUE
188 | Yucna v BEIYMCIICHUS JIemuMOCTh ~ TIENBIX  YHCEN. | YMETh padoTaTh C ACUCTBUTEIbHBIME U | B TeTpamm | 32 Henmens
Jlenenue ¢ octatkoM. PellieHre | KOMIUIEKCHBIMU YHCIaMH.
3aa4 ¢ IIEJIOYHCICHHBIMU
HEU3BECTHBIMH.
['eomerpuyeckast
WHTEPIPETANNS KOMITJICKCHBIX
yucen. JleHcTBUTeNbHAs |
MHUMasi 49acTb, MOAYJIb U
apryMeHT KOMILJICKCHOTO
qucia. Apudmerndeckne
JICHCTBUSL HaJ KOMILICKCHBIMH
qucliaMd B PpasHbIX (opmax
3aITUCH.
189 | Vpok- pemrenue 3aay. J1enMMOCTh LEJIbIX YUCEIT. B rerpamu | 32 Hepens
Jlenenue ¢ octaTkoM. Perienune
337124 ¢ IEIOYUCICHHBIMU
HEU3BECTHBIMH.
I'eomeTpuueckas
UHTEPIPETALNS KOMILICKCHBIX
yucen. JlecTBUTeNbHAS U
MHHMasl 9YaCTh, MOJIYJIb U
apryMeHT KOMIUIEKCHOTO
yucia. ApupMeTHIecKue
JEHCTBHS HAJl KOMIUIEKCHBIMU
YHCJIaMHU B Pa3HBIX opmMax
3aITHCH.
190 | BeipaskeHus u mpeoOpa3oBaHus YMETh BBINOJIHATH Pa3IHYHbIC B terpanu | 32 Henens
npeoOpa3oOBaHMs YHCIOBBIX U
OYKBEHHBIX BBIPAKCHHUH.
191 | Veon mexcoy npamovimu. B retpamu | 32 Hepens




192 | Veon medncoy niockocmsamu. YMmeTs 00001maTh ¥ cUCTEeMaTU3upoBaTh | B Tetpamu | 32 nepens
3HAHUS U YMEHHUS 10 TEME.
193 | VpaBHeHHS U HEpaBEHCTBA Pewenue palMOHANIBHBIX, | YMETh pelmaTh TpuroHomerpuueckue | B terpagu | 33 Hepens
TPUTOHOMETPUUYECKUX YpaBHEHHUS U HEPaBEHCTBA Pa3IUYHBIMU
ypaBHEHUH U  HEPABEHCTB. | METOAAMHU.
Pemenne HppAIMOHATLHBIX
ypasaenuii U HEPABEHCTB.
194 | VpaBHeHUS U HEPaBEHCTBA Pemenune palMOHANIBHBIX, | YMETh pelaTrh Tpuronomerpuueckue | B terpagu | 33 Hepens
TPUTOHOMETPUUYECKUX YpaBHEHHUS U HEPaBEHCTBA Pa3IUYHBIMU
YpPaBHEHUH U  HEPAaBEHCTB. | METOJAMHU.
Pemenne UppalMOHATIbHBIX
ypasaenuii U HEPABEHCTB.
195 | VpaBHeHHs U HEPaBEHCTBA B rerpamu | 33 Hepens
196 | YpaBHeHHUS ¥ HEpaBEHCTBA B tetpamu | 33 Hepens
197 | Tlpuszma. Penienue 3amad. B rerpagu | 33 Henens
198 | [lupamuaa. Perienue 3amad. B rerpagu | 33 Henmens
199 | VpaBHeHHs 1 HEpaBeHCTBA Pemenne MPPALMOHAIBHBIX | YMETh perarthb YpaBHEHUA u | B rerpanu | 34 Henensa
ypaBHenuii U HEPABEHCTB | HepaBeHCTBa pa3IMYHBIMU METOJIaMHU
200 | dyHKIUK OyHKIIHH. O6nacts | UMeTh HaBBIKH B TIOCTpoeHUU Tpaduka | B Tetpanu | 34 Henens
ompeneNeHuss U MHOXecTBO | pyHkimu  y=mf(x) nu y=f(Rx),
3HaueHui. ['paduk QyHkuu. | ucnonb3ys rpadbuxk GyHkmun — y=f(x).
[ToctpoeHnue rpaduxo | Imeth HABBIKU CXEMaTUYECKU
GyHKIHH, 3aJIaHHBIX | U300paKaTh rpaduku byHKIIHIA;,
pa3IMYHBIMU cnocobamu. | HaxoauTh D(y) m E(y), mpomexyTku
CgoiicTBa GyHKIMA: | BO3pacTaHus u yOBIBaHMSI,
MOHOTOHHOCTb, UETHOCTh U | 3HAKOIIOCTOSIHCTBA, HyNIH (QYHKIUH,
HEYETHOCTb, TMEPUOJUYHOCTD, | BBIMOIHATH MPeoOpa3oBaHus rpapuKoB.
OTPaHUYEHHOCTb. YmMmeTs HaxXO0JIUTh MIPOMEXKYTKH
[IpoMexyTku BO3pacTaHus U | MOHOTOHHOCTH (YHKIHMH C TOMOILBIO
yObIBaHUSI, HAWOOIBINEE U | MPOU3BOJHOW, NPHUMEHATH AJITOPUTM
HauMEHbIlIee 3HAYEHUS, TOUKHU | UCCIIEJOBAHUS HENPEPHIBHON (YHKIINH
AKCTpEMyMa (JIOKabHOTO | HA MOHOTOHHOCTb U 9KCTPEMYMBI.
MaKCHMyMa U MUHUMYMa).
201 | MToroBast KOHTpOJIbHAsL paboOTa YucnoBele u  OykBeHHbIE | YMeTh 00001IaTh U cHCTEMAaTU3UPOBaTh | bes 34 nenens
No 14 BbIpaK€HUs. TpUrOHOMETpHS. | 3HAHUS U YMEHUS 3a7aHus




OyHKIMH. Hauana
MaTeMaTHIECKOTO aHayu3a.
VYpaBHEHUST U HEpaBEHCTBA.
OneMeHTbl  KOMOMHATOPHKH,

CTaTUCTHKH u TEOPHH
BEPOSITHOCTEM.
202 | UroroBast KOHTpOJIbHAs paboTa bes 34 nenens
Ne 14 3aJaHus
203 | Vceuennas nupamuaa. Perienne 3amad B tetpamu | 34 Hepens
204 | Pemenue 3a1a4 bes 34 uenens

3aJaHUs




Conep:xanue TeM yueOHoro npeamert. 11 kiaace

Tema paznena

BocnurarenbHble 3a0a4nu

Komanuec
TBO
JacoB

KonTtp
OJIbH
blE

pabor
BI

IToBTOpenue kypca 10 knacca

MHoro4ieHbl

dbopMHupOBaTH BaKHEHUIITHE
MaTeMaTHYECKue MOJIEITH TUIST
OTNMCaHUs u U3y4EHUS
Pa3HOOOPA3HBIX PEANBHBIX CUTYaIUH
c MTOMOIIbIO YpaBHEHUS,
CaMOCTOSITENILHO ~ CTaBUTHh  HOBBIC
y4eOHBIE eI U 33/1a4H;
dbopMUpOBaTE yMEHHsSI BBIIOJHATH
MHOTOIIIarOBbIE npeobpazoBaHus
BBIPDAKCHUM, IPUMEHAA IIMPOKUU
HaOoOp crmocob6oB W TPHEMOB, TPH
IUTAHUPOBAHUU JIOCTIDKEHUS 1eJe
CaMOCTOSITENIbHO, TIOJTHO U a/IeKBAaTHO
YYUTHIBATh YCJIOBHUS U CPEICTBA UX
JIOCTHIKEHHSI,

10

Crenenu u kopHu. CTeneHHble
byHKIIUN

dbopMupOBaTH WHTEPEC K YUCHHIO, K
npoleccy NO3HAaHUSA, MOHUMAaTh U

HCII0JIb30BAaTh (yHKIMOHATBLHBIE
TIOHSITHS, SI3BIK (TepMHUHBI,
CHUMBOJIMYECKHUE 0003HAYCHNUS),

BBIJICJIATh aJIbTCPHATUBHBIC CIOCOOBI
JNOCTIDKEHHSI 1IeMd M BBIOMpATh
HanOosee 3 PeKTUBHBIN CIIOCOO;
dopMHupOBaTE yMEHHS ~ CO3/1aBaTh
BKHEUTIIYIO MaTeMaTHYECKYFO
MOJIENIb Ul OTMHMCAHUS MPOILECCOB H
SBIICHUH  OKPYJXKAaIOIIero  MHpa,
OPUMEHSTh (PYHKIIMOHAIBHBIA S3BIK
JUIE  ONUCAHUSA W  WCCIICIOBAHMUS
3aBHCUMOCTEH MEXIY (PU3NUECKUMU
BEIIMYMHAMH, MOCTPOCHHUIO
KU3HEHHBIX TJIAHOB BO BPEMEHHOM
NIEPCIICKTHBCE;

NpUBJICUYCHHE BHUMAHHUS K
UCIIOJIb30BaHUIO (PYHKIIMOHATBHBIX
NPEeACTaBICHUN U CBOMCTB (DyHKIMI
JUTSL PEUICHUS 3a71a4 U3 Pa3IHIHbIX
pa3zienoB Kypca MaTeMaTHKH,
(bU3UKU, XUMHH U JIP.;

(dbopMUPOBATH OTBETCTBEHHOE
OTHOIIICHHE K 00yUYEHHIO, TOTOBHOCTh

24




K CaMOPa3BUTHIO, CAMOOOPA30BAHHUIO;
OCYIIECTBJISATh KOHCTAaTUPYIOIIHNI U
MPEABOCXUIIAIOIINN KOHTPOJIb 10
pe3yabTaTy | IO CIOCO0y JeHCTBHS;
aJIeKBaTHO CaMOCTOSATEIIFHO OIICHUBATh

MPABUJIBHOCTH BBITIOJIHEHUS ICUCTBUS U
BHOCHUTH HEOOXOIMMbIC KOPPEKTHBHI B
WCIIOJTHEHHE, KaK B KOHIIE JEHCTBUS, TaK
U 110 XO/Y €ro pealn3aluu.

IToka3zaTenbHas u
Jorapudmmyeckas QyHKIUH

e (opmupoBaTh BaOXHEHIINE
MaTEMaTHUYCCKHE MOJICIIN JUIST
OITHCAHUS H W3y4YeHUs
pPa3HOOOpa3HBIX peabHBIX CHTYaIlHi
c IIOMOIILIO ypaBHEHUS,
CaMOCTOSITCIbHO  CTaBUTh  HOBBIC
y4eOHbIE TSI U 33/1a4H;

*  yIeNniTh ocoboe BHUMAaHHE
BOCITUTAHUIO  YYBCTB  ATHYECKUX
HOPM, HaXOJYUBOCTb M AKTUBHOCTH
OpyU  PEIICHWH  MaTeMaTHYECKUX
3ajad4;

e (QopMupOBaTH MHTEPEC K YUYEHUIO, K
npoleccy NO3HaHUA, NOHUMAaTh U

UCIIOJIb30BaTh (yHKIIMOHAIbHBIE
HIOHATHS, A3BIK (TepMuHBL,
CHUMBOJIMYECKHUE 0003Ha4YEHNU),

BBIJICJIATh aJlbTEpPHATUBHBIE CHOCOOBI
JNOCTIDKEHHSI TIeMd ¥ BBIOMpATh
HanOosee 3¢ (HeKTUBHBIHN c110Cc00;

e (¢opMHpOBAaTH yMEHHS CO3/1aBaTh
BKHEUIIIYIO MaTeMaTHYECKYIO
MOZIETIb JUIS ONHMCAHUS IPOLECCOB H
SBIICHUM  OKpPY’XKaloLIero  Mupa,
OPUMEHSTh (YHKIMOHAIBHBIA SI3BIK
JUIs  OIHUCAHHUS M  HUCCIICAOBaHUS
3aBHCUMOCTEH MEXTY (PU3NUIECCKUMH
BEJIMYMHAMU, HOCTPOEHHIO
KU3HCHHBIX TUIAHOB BO BPEMEHHOM
HEepPCIEKTHBE;

e (opMHpPOBATH YMEHHS BBHITIOIHATH
MHOT'OIIIarOBbIe npeoOpa3oBaHus
BBIDAKCHHUM, IPUMEHAS LIMPOKHU
Ha0op crnoco0oB U HpUEMOB, MpHU
IUTAHUPOBAHUN JIOCTIDKEHUS  IIeTIeH
CaMOCTOSITENILHO, MOJIHO U a/IeKBaTHO
YUUTBIBATh YCIIOBUS M CPEICTBA HX

JIOCTUKEHUS;
e (QopMupoBaTh yMEHHS TOHMMATh U
HCIIOJIb30BaTh MaTeMaTUYECKue

CPEICTBA HATJISATHOCTH: YEPTEXKH,
rpaduky, TabJMIBI, JaUarpamma,
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NPUMEHSATh TIOJNyYEHHBIC 3HAHUS KakK
Ha ypoKax, Tak M BO BHEYPOUYHOMH
NeSITeTbHOCTH;

e  [pUBJIEYCHHE BHUMAHUA K
UCTIOJB30BaHUIO (DYHKITMOHATBHBIX
MIPEICTABJIICHUN M CBOMCTB (yHKIIUA
JUTSL PEIIeHUs 3a71a9 U3 Pa3INIHbIX
pa3zenoB Kypca MaTeMaTHKH,
(bU3UKM, XUMHHU U JIP.;

e (opMuUpPOBATH OTBETCTBEHHOE
OTHOIIIEHHE K 00yUYEHHIO, TOTOBHOCTh
K CaMOpa3BUTHIO, CAaMOOOPA30BAHHUIO;
OCYILECTBIISATH KOHCTATUPYIOLIHHA 1
MPEIBOCXUIIAIOIINI KOHTPOJIb 110
pe3yabTaTy U 1o crocoly IelcTBus;

aJIeKBaTHO CaMOCTOSITEJIbHO OLIEHUBATh

MMPaBUJIBHOCTDH BBITIOJIHCHUA JEUCTBUS U
BHOCHUTD HCO6XO,Z[I/IMBIC KOPPEKTUBEI B
HCIIOJJTHCHHUEC, KaK B KOHIIC HeﬁCTBHH, TaK
" 110 X0y €T0 peajin3aluu.

[TepBooOpa3Has U UHTETpa

e (dopMHpOBaAThH LEJOCTHOE
MHUPOBO33pEHHUE,
COOTBETCTBYIOLIEE COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKu U
OOIIECTBEHHOW MPaKTUKH;

e (OpMHUPOBATH YMEHUS ONPEIEISTh

TIOHSTHS, yCTaHABIUBATh
IPUYUHHO-CIIC/JICTBCHHBIE  CBSI3M,
CTPOHTH JIOTHYECKOe
paccykIeHue,  yMO3aKIIOUYCHHE

(MHIYKTHBHOE, IEAYKTUBHOE H IO
AQHAJIOTHMH) U JeJIaTh BBIBOJIBI;

e (dopMHpOBATH OTBETCTBEHHOE
OTHOIIICHUE K o0y4eHMIO,
TOTOBHOCTH K CaMOpa3BUTHIO U
camMo0o0pa3oBaHMIO HAa  OCHOBE
MOTHBAIlMM K  OOYYCHUIO H

NIO3HAHUIO;

e (opmupoBath yMEHHUE
UCIT0JIb30BATh MpUOOPETEHHDBIE
3HAHUS B IPaKTUYECKOU
NEATENBHOCTH;

e (opMHpPOBATH UHTEpPEC K
U3YYCHMIO TEMBl U  JKEJIaHME
IPUMEHSTh npuoOpeTEHHBIE

3HAHUS U YMEHUS,
e (QopMHpOBaTh MPEACTABICHUS 00
UAesIX M O METO/Jax MaTeMaTHKHU




Kak 00 yHUBEpPCAJIbHOM S3bIKE
HAyKU U TEXHUKU;

e (opmupoBath CIIOCOOHOCTH
OCO3HAaHHOT'O BbIOOpA u
MOCTPOECHUS JabHEeNIen
WHIWMBUIYaTbHOU TPaCKTOPUU

pa3BUBaThb HMHTEPEC K HU3YUYEHUIO
TEMbl, MOTHUBHPOBATH >KEJIAHHE
NPUMEHSITh npUOOpPETEHHBIE
3HaHHUS U yMeHHs, (HOpPMHPOBATH
yMEHUE paboTaTh B KOJIEKTUBE U
HaXOJIUTh COIJIaCOBAHHbIE
pelieHus;

dbopMupoBaTh YMEHHE BUJIETh

MaTeMaTHYECKYIO 3a/1auyy B KOHTEKCTE
npoOJIEeMHOMN CUTYalluH, B APYTHUX
JTUCLUIUIMHAX, B OKPYKAIOIIEH KU3HU

DJIEMEHTBI TEOPUU BEPOSITHOCTEN U
MaTEMAaTUYECKOI CTATUCTUKHA

e (dopMHpPOBATH CIIOCOOHOCTH
OCO3HAaHHOI'O BbIOOpa 51
MOCTPOCHUS nanbHEeNIen
WHUBUAYaTbHOU TPACKTOPUU;

* (opmupoBath yYMEHUE
OCYILIECTBIIATh KOHTPOJb CBOEH
JeATEIbHOCTU B nporuecce
JIOCTHKEHUS PE3yIbTaTa;

e (opmupoBath yYMEHUE
dbopmyIUpoBaThH cOOCTBEHHOE
MHEHHE;

e (QopMHpOBaTH yMEHHE BHICTbH
MaTEMaTHYECKYO0 3a1aqy B
KOHTEKCTE MPOOJIEMHON CUTYyalluu
B OKpY>KaloIlen KU3HH;

* (opmupoBath yYMEHUE
NPEACTAaBIATh PE3yJbTaT CBOEH
JeATEIbHOCTH;

* (opmupoBath yYMEHUE

KOHTPOJIMPOBATh IIPOLIECC CBOEH
MaTEMaTU4YECKON JEATENBHOCTH;

e (opMHpPOBATH yMEHUE
KOPPEKTUPOBaTh CBOU JICHCTBUS B
COOTBETCTBUU C M3MEHSIOIIENCS
CUTyaluen;

* (dopMHupOBaATH [[EJIOCTHOE
MHUPOBO33pEHUE,
COOTBETCTBYIOILIEE COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH;

e (dopMHUpOBaTh YMEHUS ONPEILISITh




[IOHATHS, CO37aBaTh OOOOIIECHMS,
yCTaHaBJIUBATh AHAJIOTUU,
KJIACCU(UIIUPOBATD. pa3BHUBaTh
TFOTOBHOCTh K CaMOOOPa30BaHMIO U
pEIIEHUIO TBOPUECKHX 3a71ad;
bopMHUpOBaTH YMEHHE COOTHOCUTH

CBOU JEHCTBHUSI C INIAHUPYEMBIMU
pe3yJbTaTaMH.

YpaBHEHHsI 1 HEPABEHCTBA.
Cucrembl ypaBHEHUI U HEPABEHCTB

dbopMUpOBaTh TOHUMAHUE yYPaBHCHHUS
KaK BaKHEHWIIeM MaTeMaTU4YSCKOM
MOJIETIM JIJI1 OMUCAHUS U M3YUYCHHS
pa3HOOOpa3HbBIX peabHbIX CUTYAIIHII;
- BOCITMTAHHE y y4aluxcs
JIOTUYECKOM  KYJIBTYpPbl ~MBIIUICHUS,
CTPOroCTU U CTPOMHOCTH
B YMO3AKTIOUCHUSX;

- YMETh HHTEPIPETUPOBATH
MOJIYYEHHBIN TPU pelIeHUN
ypaBHEHUSI, HEPABEHCTBA WU
CHUCTEMBI Pe3yJbTaT, OLIEHUBATh €ro
MpaBIOMNO01001E B KOHTEKCTE
3aIaHHOM PEaJbHOW CUTYAIMU WUIIN
MPUKJIATHOMN 3a/1a4H.

33

[{unuuap, KOHYC, map

e (opMHpPOBATH LIEJIOCTHOE
MHPOBO33pEHHUE,
COOTBETCTBYIOIIIEE COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH U
OOLIECTBEHHOW MPAKTUKH;

e (opmMupoBaTh yMEHUS ONPEAETATH

IIOHATHA, YCTaHABJIMBATDb
MNPUYNHHO-CICACTBCHHLIC  CBA3U,
CTPOUTH JJOTHYCCKOC
pacCy>KaCHUC, YMO3AaKJIIOUYCHHC

(MHIIyKTUBHOE, JETyKTUBHOE U TIO
AQHAJIOTMH) U JCJIaTh BBIBOJIBI;

e (opmupoBath OTBETCTBEHHOE
OTHOIIICHUE K 00y4eHuIo,
FOTOBHOCTH K CaMOpPa3BUTHIO H
caMoOOpa3oBaHUI0 Ha  OCHOBE
MOTHBAIlMM K  OOY4YeHHI0 W

II03HAHMUIO;

e (opMHpPOBATH yMEHUE
UCTIONIb30BaTh  MPUOOPETEHHBIE
3HAHUS B NpaKTUYeCKOU

JICSITCIIbHOCTH,

16




dbopmMupoBaTh UHTEpPEC K
U3yYCHUIO TEMBI W JKEJIaHWE
IPUMEHSTh npuoOpeTEHHBIE
3HAHUS U YMEHUS;

dbopMHUpOBaTH TMPEICTABICHUS 00
UIeSIX M O METO/JaX MaTeMaTHKH!
Kak 00 yHHUBEPCaJIbHOM SI3bIKE
HAYKH U TEXHUKU;

dbopmupoBaHue
IPOCTPAHCTBEHHbIX  OTHOIICHUM
MeX1y 00BEKTaMU;

dbopMupoBaTh CIIOCOOHOCTH
OCO3HAHHOTO BBIOOpA u
[IOCTPOCHUSL JaJIbHEUIIIEH
WHIUBUYyaJTbHON TPaeKTOPUHU

pa3BHUBaTh HHTEPEC K H3YYCHHUIO
TEMbI, MOTHUBUPOBATh JKCJIAHHE
PUMEHSTh MPUOOPETEHHBIC
3HaHUSA W yMEHHs, (OpPMHPOBATH
yMeHHUe paboTaTh B KOJUICKTUBE U
HAXOJIUTh COTJIACOBAHHBIC
peIICHUS;

dopMHpOBaTH YMEHHE BHICTH
MaTeMaTH4YecKyl0  3ajadyy B
KOHTEKCTE POOIeMHON
CUTYyaIUH, B IPYTHX
JTUCIMIUIMHAX, B  OKPYJKaromleh
KHU3HU

OO0OBEMBI TENT

dbopMupoBaHHE  HE3aBUCUMOCTH

CYKJICHU;

®opMupoBaHue YMEHUSA
yCTaHaBJIUBATh IIPUYMHHO-
CIEICTBEHHBIE CBSI3H, CTPOUTH
JIOTUYECKOE paccykaeHue,

YMO3aKIoueHue  (MHAYKTHUBHOE,
JNEAYKTUBHOE W IO aHAJIOTMM) U
Jie1aTh BBIBOJBL;

(dopmupoBaHue YMEHUS
COOTHOCUTH IIOJIyYEHHBIN
pe3yapTar Cc MTOCTaBJIEHHOU
LEJBIO;

dopmupoBaHue UHTEpECa K
WU3YYEHUIO TE€Mbl M JKEJaHUE

PUMCHSITh MPUOOPETEHHBIE
3HAHUS U YMCHUS;
dbopmMupoBaHue yMEHUS

onpcACIATh TIOHATHUA, CO34aBATb

17




0000111eHMS, yCTaHaBJINBATh
aHaJIOTHH, KJIACCU(HUIIMPOBATD;

dopmupoBaHue YMEHUS
dbopMynHpoBaTh cOoOCTBEHHOE
MHCHHUE;

dbopMupoBaHue

IPOCTPAHCTBEHHBIX  OTHOLIEHUI
MeX1y 00BEKTaMu;
pa3BUTUE MOTHMBOB U HHTEPECOB

cBOEH IOo3HaBaTeNbLHOMI
JICATEIILHOCTH,
BOCIIUTAHUE CO3HATENbLHOTO

OTHOUICHHS K MPOLECCY MO3HAHUS
MUDpa;

pa3BHUBaTh HaBbIKU
CaMOCTOSITEIIbHOM paboThI,
aHaau3a cBOEH paboThI,
BOCIIUTHIBATH POCCUHICKYIO
IPaKJaHCKYIO UJCHTUYHOCTb,
NAaTPUOTU3M, YBaXXCHUE K
OrteuecTBy

10 | BekTopsl B IPOCTPAHCTBE dbopMupoBanue BAKHEUILIEH
MaTeMaTH4YeCKOM  Mojaenu Ui
OMHCAHUS U U3Yy4YEeHUS
pa3zHoO00pa3HBIX peaIbHbIX

CUTYaIIUi C TIOMOIIBIO YPABHECHHS,
CaMOCTOSITEIbHO CTaBUTh HOBBIC
y4eOHbI€ 1IeTU U 3a/1a4u;

dbopmupoBanue 0coboro
BHUMAaHUS BOCIUTAaHUIO YYBCTB
ATUYECKUX HOPM, HAXOJYUBOCTh U
AKTUBHOCTH npu pelieHun
MaTeMaTHYECKUX 3a]1ay;

dbopmupoBaHue WHTEpeca K
YYEHHUIO, K TIPOIECCy MO3HaHUS,

MOHUMATH u WCIIOJIb30BaTh
(GYHKITMOHAIIBHBIC TOHSATHS, S3BIK
(TepMUHBI, CUMBOJIMYCCKHC
0003HaYCHMS), BBIJICTIATH
aJlbTEpPHATUBHBIE CIIocoObl

JNOCTH)KCHUSI TIeNM W BHIOUPATH
HanOosee 3pheKTUBHBIN CrIOCO0;

dbopmMupoBanue YMEHUS
OTMEepPUPOBATh TOHSATUAMHU
TCOMETPUYCCKOTO MeCTa TOYCK B
IPOCTPAHCTBE, ypaBHEHUS

burypsl B KOOPAMHATHOM




MIPOCTPAHCTBE; BBIBOJIUTH u

HCIIOJIb30BaTh ypaBHEHUE
IIJIOCKOCTH;

11 | Merox KOOpAMHAT B IPOCTPAHCTBE (GopMHpOBaHHE YMEHUsI CO3aBaTh 15
BAKHEUIIIYIO MaTEMaTUYECKYIO

MOJIEIb JUISl OIMCAHUs NPOLIECCOB
U SIBJICHUN OKPYJKaIOLIETO0 MUpa,

PUMECHSTh (YHKIIMOHATbHBIH
SI3BIK IS OIHCaHUS "
UCCIICI0BaHUS 3aBHCUMOCTEH
MEXTY duznaeckuMu
BEJINYHHAMH, MOCTPOCHUIO
KHU3HEHHBIX TUIAaHOB BO
BPEMEHHOU MEPCIEKTUBE;

dbopmupoBaHue YMEHHUS
BBITIOJTHSITD MHOTOIIIArOBbIC
npeoOpa3oBaHus BBIPKEHUH,
OpUMEHsIT  HIMPOKUM  Habop
crocoboB ©  TPUEMOB,  TIpHU
TUTAHUPOBAHUH JOCTH)KCHUS

1eae CaMOCTOSITEILHO, IIOJHO U
aJICKBaTHO YYWUTHIBATH YCIIOBUS U
CpeJlICTBA UX JIOCTHKEHUS,
dbopMupoBaHre yMEHUSI TTOHUMATh
U UCIOJIb30BaTh MaTeMaTHYECKHE
CpeACTBa HATJIAHOCTHU: YEPTEKH,
rpaduku, TaOMUIBI, aUArpamMma,
NPUMEHATh TOJIyYEHHbIE 3HaHUs
KaK Ha YypoKax, Tak H BO
BHEYPOYHOU J€SATEIbHOCTH;
dopmupoBanue
MPOCTPAHCTBEHHBIX  OTHOIICHUMN
MeX1y O0BEKTaMU;
dbopMupoBaHHE€  OTBETCTBEHHOI'O
OTHOUIEHUS K 00yueHu1o,
TOTOBHOCTh K  CaMOpa3BUTHIO,
caM000pPa30BaHUIO; OCYLIECTBIISITh
KOHCTaTUPYIOLINI u
MPEABOCXUINAIOIINN KOHTPOJIb O
pe3yiapbTary W 1O  crocoOy
JICHUCTBUS,

AaICKBATHO CaMOCTOATCIBbHO
OICHUBATH IIPABHUJIbBHOCTD
BBIIIOJIHCHU A I[CﬁCTBPIH N BHOCUTDH
HCO6XOI[I/IMI>Ie KOPPCKTUBLI B
HCIIOJHCHUC, KaK B KOHIIC IICIZCTBHSI,
TaK U I10 Xo04y €T0 pCan3anuu
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O06o0m1aroriee TOBTOPEHHUE Kypca
MaremaTuku 3a 11 kiacc

dbopMHUpOBaTH YMEHUS OTPEACTATH
IOHATHS, CO3/1aBaTh 000OIICHMS,
yCTaHaBIIUBaTh aHaJIOTUH,
KJIacCU(UIIUPOBATD;
dbopMupoBaTh YMEHHE BHJIETH
MaTEeMaTHYECKYI0 3a1aqy B
KOHTEKCTE MPOOJIEMHON CUTYyalluu
B JIpyruxX  JAUCUUIUIMHAX, B
OKpY>KaroUIeH KU3HH;
ONEPHUPOBATH MOHATUAMU
CIy4ailHOM BEJINYMHBI,
pacnpenenesus BEPOSITHOCTEN
CIIy4YallHOM BEJIMYWHBI;
UCIIOJIb30BAaTh COOTBETCTBYIOLIMIA
MaTeMaTHYeCKUI  ammapar  Juist
aHaIM3a M OUEHKM CIIy4alHbIX
BEJINYUH;
dbopMupoBaTh yMEHHE BHJETH
MaTEeMaTHYECKYIO0 3aauy B
KOHTEKCTE MPOOJIEeMHON CUTYyallUuH
B OKpY>KaloILlEH KU3HU;
dbopMupoBaTh yMEHHUE
OCYILECTBIIATh KOHTPOJb CBOEH
NeATEIIbHOCTU B rpoiiecce
JOCTUKEHUS Pe3yJIbTaTa;
pa3BUBaTh TOTOBHOCTH K

caM000pa30BaHUIO U PELICHHIO
TBOPYECKUX 3a71a4, BOCIIUTHIBATh
KYJIbTYPY TIOBE/ICHUS Ha YPOKE;

16+14

Bce
ro

204
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No JomarHee
ypo 3aJaHue
Ka B Tema ypoxa OcHOBHOE cofiepKaHue 1o Bunsl yueOHOM 1eaTenbHOCTH Cpoxku
Teye TeMaM 00y4JaroImmxcs W3YYCHUS
HUE
roja
[ToBTOpenwue (4uaca)
1 | IloBTOopenue: «UucmoBbie GyHKIIAM Tpuronomerpuueckue YMeTh unTath rpauKku, IT. 18, 1 Henenst
(GyHKIMH, UX CBOMCTBA U [IPUMEHSATDH [IPUEMBI I1.6aB
2 | IloBTopenue: « TpuroHoMeTprUYECKUE rpauKu; MepUOAUIHOCTb, npeoOpa3zoBanusi TpadUKOB I1.4aB, 1 Hepens
GYHKITUI OCHOBHOI1 ITepuoJ I1.6as,
II.11asB,
[1.12a
3 | IloBTopenue: «IIpeoOpazoBanue CuHyc, KOCHMHYC, TaHIEHC, | YMETbh peniaTh I1.13aB, 1 Henens
TPUTOHOMETPUUECKUX BBIPAKECHUI KOTaHT€HC MIPOU3BOJILHOTO | TPUTOHOMETPUUECKUE YPABHEHHUSI n.14aB
yrina. PanuanHas wepa yria.
CuHyc, KOCHHYC, TaHIT€HC U
KOTaHreHc uyucia. (OCHOBHbIE
TPUTOHOMETPUUECKHUE
TO/I€CTBA. dopMyibl

npuseneHus. CUHyc, KOCUHYC U
TAHF€HC CYMMBl U Pa3HOCTH
IByX yriaoB. CHHYC M KOCHHYC

nBorHoro yrima. ®OPMYVYIJIbI
[IOJIOBUHHOI'O VIJIA.
[IPEOBPA3OBAHN
CYMMBbI
TPUTOHOMETPUYECKUX
®VYHKIUN B
[TPOU3BEJIEHUE u
[IPOU3BEEHUS B
CYMMYVY. BbIPAXKEHHE
TPUTOHOMETPUYECKUX
OYHKLMN YEPE3

TAHT'EHC TIOJIOBUHHOI'O
API'YMEHTA.
[IpeoOpa3zoBanusi MpoOCTEHIINX




TPUTOHOMCTPUUCCKHUX

BBIPAKECHUM.

IToBTOopenue: «IIponsBoaHas» Haxoxnaenue HamOombiiero u | YMeTb IPUMEHATH [1.27as. 1 nHenensa

HauMEHBILIETO 3Ha4YeHu# | auddepeHnnantbHoe HCUNCIeHUE I1.28
HenpepplBHOW  (QYHKIMM  Ha | JUIsl peIIeHUs MPUKIAIHBIX 3a7ad.
IIPOMEXKYTKE Ilonstue 0 | YMeTh NpUMEHATDH aIrOPUTM
MIPOU3BOJHOM GyHKIUH, | HAXO0KIEHUS HAauOOJIbIIIETO
¢u3nueckuit 1 TeOMEeTpUYECKH | (HAaMMEHBIIEr0) 3HAUCHHS Ha
CMBICTT MPOU3BOJIHOMN. | IPOMEXKYTKE
VYpaBHEeHHEe  KacaTelbHOW K
rpaduky GYHKIMH.
[IpousBonHbie CYMMBHI,
pa3HOCTH, MIPOU3BEICHUS,
4acTHOTO. ITponsBoaHbIE
OCHOBHBIX 3JIEMEHTapHBIX
(GyHKIMHA. IIpumeHeHue
MPOU3BOAHON K HMCCIEAOBAHUIO
GyHKIMHE M TOCTPOCHMIO
rpaduxos. [TPOU3BOJAHBIE
OBPATHOI ®YHKLUU U
KOMITIO3ULIUN  JAHHOM
®VYHKLMHU C JIMHENHOI.

[lonstre nunuHapa. OCHOBaHUE U BbICOTA. | Tesa BpallleHUs: LUIMHID. OOBACHATD, UTO TAKOE 324,326a | 1 Henena
Ceuenust nuimHApa. WIMHIPHYECKAs TOBEPXHOCTB, €€

oOpa3yroniue 1 0cbh, Kakoe
TEJIO Ha3bIBACTCSA LIUIMHIPOM U KaK
Ha3bIBAIOTCS €0 3JIEMEHTHI, KaK
MOJIyYNUTh LWIMHAP Iy TEM
BpalllEHUs IPSIMOYTOJILHUKA;
n300paXkaTh LMWJIMHAP U €r0 CEUSHUS
IJIOCKOCTBIO, ITPOXOIAILEH uepe3
0Cb, U INIOCKOCTBIO,
MIEPICHIUKYIISIPHOM K OCH;
[Tnomane 00koBOM MOBepXHOCTH IuiMHApa.| OCEBBIE CEYUEHWA 1 CEYEHUS | 00BsACHATH, YTO MPUHUMACTCS 32 329, 331 1 Henens

OceBoe ceuenue. [Imomans moaHOM

ITAPAJIJIEJIBHBIE OCHOBAHMUIO.

TUIONIA/Ib OOKOBOW TOBEPXHOCTH




HOBEPXHOCTU LNUIIUHIAPA. PaSBépTKa.

IInomaau ux MOBEPXHOCTEN.
Pazeepmxa yununopa.
IInomaaes moBepxHOCTH
HWIMHApA

WIMHJPA, U BEIBOJUTH (POPMYIIBI
JUISL BBIYUCIIEHNUS] OOKOBOM M MOTHOM
MOBEPXHOCTEN HUIMHAPA

7 MHorouieHsl OT OJHON IEPEMEHHOU MpHuorouieHns! OT ogHOMU YMeTh BBIIOJIHATH 1.11as, 2 Henens
nepeMeHHoN. J[enuMocTh apu(MeTHIECKUE OnepaIiy Ha/l 1.23aB
8 MHorouieHsl OT OJHON IEPEMEHHOU MHOT'OYICHOB. JleneHue MHOTOWICHAMH OT OJHOH 1.31a, 2 Hexens
MHOTOYJIEHOB C OCTaTKOM. MIEPEMEHHO. 1.32a,
PanmonansHble KOpHHU YMeTh aeauTh MHOTOYIEH Ha 1.33a
9 | MHOrowieHsl OT OJHON NEPEMEHHOMN MHOTOWICHOB C LIEJIBIMHU MHOTOYJIEH C OCTAaTKOM, JIE€JIUThH 1.40aB, 2 Henens
ko3 punmenramu. CXEMA MHOTI'OYJIEH Ha MHOTO4JIE€H 1.42aB
I'OPHEPA. Teopema be3y. npuMensis cxemy ['opHepa
Yucno kKopHel MHOTrO4JIeHa YMeTh packiiablBaTh MHOTOWIEH
Ha MHOXKHTEIU
10 | MHorouseHsl OT HECKOJIbKHUX NMEPEMEHHBIX | MHOrouwieHsl OT IBYX YMeThb pemiaTh pa3iuuHbIMU 2.1aB, 2 Henens
nepeMeHHbIX. DopMyIibl croco0aMu 3aaHuE C 2.2aB,
COKpAIllEHHOT0 YMHOXEHUS JUIsl | OAHOPOJHBIMU U 2.8aB
CTapIIUX CTEICHEH. CUMMETPUYECKUMH MHOTOUJICHAMHU
OT HECKOJIbKUX MEPEMEHHBIX
YMeTb CTpOUTh rpauKu
ypaBHEHUH, CoJIepKallUX JBE
MIepEeMEHHBIC
11 | HaxoxxaeHue miomaian ceuenus muinaapa. | opmyssl mionaam Pemrate 3aga4u Ha BEIYUCIICHHUE 333,336 2 Henens
Pemenue 3a1ay Ha HaXOXKAEHUE TUIOMIAAN | TOBEPXHOCTEHN IIMITMH/PA. M JIOKa3aTeJIbCTBO, CBA3aHHEIC C
OOKOBOW M IOJTHOM IMOBEPXHOCTH IMJIMHIPA. AJIMHJIPOM
12 | Ilonstue koHyca. OCHOBaHHE, BBHICOTA, Tena BpallleHHs: KOHYC. OOBICHATD, UTO TaKoe KoHndueckas | 347a, 349 | 2 Henensa
oOpa3yromias. Ceuenus konyca. Pazsepmxa MOBEPXHOCTH, €€ 00pasyroiue,
kouyca. I1nomans NTOBEPXHOCTH | BEPIIMHA U OCh, KAKOE TEJIO
KOHyca. Ha3bIBAECTCSI KOHYCOM U KaK
HAa3bIBAIOTCS €T0 JIEMEHTHI, KaK
MOJIYYUTh KOHYC ITyTEM BpaIlEHUs
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
n300paXkaTb KOHYC ¥ €T0 CEeUeHHS
IJIOCKOCTBIO, TPOXOIAIEH yepe3
0Ch, H IIJIOCKOCTBIO,
MIEPICHIUKYJISIPHOM K OCH;
13 | MHorousieHbl OT HECKOJIbKHUX MEPEMEHHBIX | MHOrouwieHsl OT IBYX YMeTh pemaTh pa3IMuHbIMU 2.12aB, 3 nenenst




repeMeHHbIX. PopMyIIbl crioco0amu 3a/laHue ¢ 2.14aB
COKpAIIEHHOI'O0 YMHOXEHHUS JJIsl | OAHOPOIAHBIMU U
CTapUIMX CTEIIEHEH. CUMMETPUYECKUMH MHOTOUJIEHAMU

OT HECKOJIbKUX IEPEMEHHBIX

YMeTh CTpouTh rpaduku

YpaBHEHUH, COAECPKAIINX JIBE

IIEPEMEHHBIE

14 | MHoOrouneHsl OT HECKOJIBKHX IepeMeHHbIX | buHom HeroToHa. YMeTh pemars pa3InyHbIMU 2.22ag, 3 Henens
MHOI'OYJIEHBI OT crocobaMu 3a/iaHue C 2.25a
HECKOJIBKHUX OJHOPOJHBIMHU U
INEPEMEHHBIX, CUMMETPUYECKUMU MHOTOWICHAMHU
CUMMETPUYECKHUE OT HECKOJIBKUX ITEPEMEHHBIX
MHOI'OYJIEHBI.

15 | YpaBHEHUA BBICIIMX CTENIEHEH OCHOBHBIE TPUEMBI PEUICHUS YMeTh pemath ypaBHeHus Boiciux | 3.1a. 3.2a, | 3 Hengens
ypaBHEHUH: MOJACTAHOBKA, CTerneHel ¢ MOMOILbIo pa3noxeHus | 3.5a, 3.8a
anredpanvecKkoe CIoKeHHeE, Ha MHOXUTENIH
BBEJICHUE HOBBIX IIEPEMEHHBIX.

PaBHOCHIIBHOCTh YpaBHEHU.
16 | YpaBHEHHUs BBICIIMX CTETIEHEN Pewenne panuoHaIbHBIX YMeTsh pemiath ypaBHeHus Boiciiux | 3.11a, 3 Henens
YpaBHEHUH BBICIIUX CTEICHEH CTEIEHEN BBEJICHUEM HOBOM 3.13a,
MepeMEHHOM 317a
17 | IInomane OOKOBOM MOBEPXHOCTH KOHYca. | DOpMyJIbI wiomanu | OOBICHATH, YTO MPUHUMAETCS 32 352.354a | 3 Henens
OceBoe ceuenue. [lnomages  MOMHOM | MOBEPXHOCTEH KOHYca. | TIOMIab OOKOBOW TOBEPXHOCTH
IIOBEPXHOCTH KOHYCA. OcHoBaHue, BbICOTa, OOKOBasi | KOHYCa, U BBIBOJUTH (POPMYJIIBI ISt
TIOBEPXHOCTD, oOpa3yromasi, | BEIYUCICHHUS IUIOMAAeH OOKOBOU U
pa3BepTKa. OCEBDIE | nonHo# moBepxHOCTEN KOHYCAa;
CEUEHUA W  CEYEHUA
[TAPAJUJIEJIBHBIE
OCHOBAHMUIO.
18 | Yceuennslii konyc. Pa3Beprka, ocHOBaHUE, | YcedeHHBI KoHyc. OcHOBaHUe, | OOBICHITH, KAKOE TEJIO 362, 366 3 nenens

BBICOTA.

BBICOTA, OOKOBast MIOBEPXHOCTH,
oOpasyroras, pa3BepTkKa.
OCEBBIE CEUEHU S U
CEUYEHNMA TTAPAJUIEJIBHBIE
OCHOBAHUIO.

HA3bIBACTCS YCEUEHHBIM KOHYCOM U
KaK €ro MOJIy4MTb IyTEM BpallCHUS
MPSIMOYTOJIBHOM Tpamnerum,
BBIBOJHTH (DOPMYITY IS
BBIYHCJICHUS IJIOIAA1 OOKOBOM
MMOBEPXHOCTU YCEYEHHOIO KOHYCA;




19 | YpaBHEHUs BBICIIMX CTENECHEN 3.22as, 4 nenens
3.23aB
20 | KonrponbHas padota Ne2 «MHOrous1eHbI Ymetb 000011aTh 1 bes 4 nenens
CUCTEeMATU3UPOBATh 3HAHUS U 3a/laHus
YMEHMUS
21 | IloHsiTHE KOpHS N-OM CTENEHU U3 Kopens cTenenn n > 1 u ero YMeTh NPUMEHSThH ONpEIETICHUE 4.6- 4 nenens
JEUCTBUTEIBHOIO YU CIIA CBOICTBA. KOpHS N-U CTENEHU, YMEIOT 4.10aB,
BBINOJIHATH IPE0Opa30BaHUs
22 | IlousiTe KOpHs N-0¥ CTENEHU U3 BBIPAYKEHHI, COJIEPIKALIUX 4.18-4.22a | 4 uenens
JIeMCTBUTENILHOIO YHUCIIA pajuKaibl.
23 | Pemenue 3amay Ha HaxoxkjaAeHHE MUiomanu | Gopmysibl iomagn PemaTte 3agaun Ha BEIYHCICHUE U 359, 364 4 Henens
OOKOBOH U MOJIHOW MOBEPXHOCTH KOHYCA IIOBEPXHOCTEH yCEeUeHHOTO JI0Ka3aTeNbCTBO, CBA3AHHBIE C
KOHYyca. KOHYCOM M YCE€UEHHBIM KOHYCOM
24 | Coepa u map. Mx ceuenus. Tena Bpamenus: map u chepa. | PopMyIMpPOBATH ONPEIEICHUSL 373a,376 | 4 nenens
Ceuenus mapa. lllaposoit cdepsl U mapa, ux MeHTpa,
CErMEHT, I1apoBOi CIIoii, panuyca, TuameTpa;
1apOBOU CEKTOP (KOHYC).
Dnemenmui cghepuueckou
2ceomempuu. Konuueckue
ceyenusl.
25 | Oyukwy y =’3/;, UX CBOMCTBA M Ipa(uKH. Oynkiuu. O6macTh YMeTh NpUMEHSITh CBOMCTBA 5.1-5.8a 5 Henens
26 | ®dyukiuu y =Y x, UX cBOHCTBA U rpaduKy. ONPCACTCHIA 1 MHOMKCCTBO yHKumid, uccnenoBath GyHKUMIO. | 5.12-5.16a | 5 Henens
27 | Oynkuun y =Y x, nx cBoiictBa U rpadukm. | Sha 1CHAM. I'papuk ynxuun. YMeTh HaXOUTH 001aCTh 5.19-5.25a | 5 Henens

[Toctpoenue rpapukos
(byHKIMHA, 3aTaHHBIX
Pa3IMYHBIMU CIOCOOAMH.
CaoiicTBa (QyHKIUI:
MOHOTOHHOCTb, YUETHOCTb U
HEYETHOCTb, IEPUOJUYHOCTD,
OTpaHUYEHHOCTh. [IpoMexyTKH
BO3pacTaHus U yObIBaHMUS,
HauOoJIbIIIee U HAUMEHbIIIEeE
3HAYEHUS], TOUKHU SKCTpeMyMa
(JloKanmpHOT'O MakCUMyMa U
MuHuMyMma). I'papuueckas
uHTepnpetanus. [pumepsr
(YHKIIMOHAIBHBIX

OIIPCACIICHUSA U 00J1aCTh 3HAYCHUS

?/_
dyskmumy = VX

YMeTs rpaduuecku penarhb
ypaBHEHHE, cofiepKalie QyHKIHIO

y=¥x




3aBHCHUMOCTEH B PCaAJIbHBIX
Imponeccax U sIBJICHUSAX.

28 | CBoiicTBa KOpHsI N-Ol CTENIEHU CBolicTBa KOpHS N-0OM CTENIEHN | YMETh IPUMEHATh CBOMCTBA KOpHs | 6.1-6.6aB | 5 Hexens
n-i CTENEeHU
29 | B3aumHoe pacmoniokeHue cdepsl U | KacatenbHble nmpsiMble U HccnenoBaTh B3aUMHOE 378,381la | 5 Hepens
mwiockocty. KacarenpHas TUIOCKOCTh K | IJIOCKOCTH. pacnonoxeHue chepsl u
cdepe. Bzaumnoe pacrnonoxenue cepsl u TUIOCKOCTH, (POPMYTHPOBATH
MpSAMOi1 omnpeAesieHUue KacaTelIbHON
TUTOCKOCTH K cdepe,
dbopMyIIHpOBaTh U JOKA3bIBATH
TEOPEMBI O CBOMCTBE U IIPU3HAKE
KacaTelIbHOM IIJIOCKOCTH,
30 | [Tnomane chepsl [Tnomane moBepxHoctu chepbl. | OOBICHATH, YTO IPHUHUMACTCS 32 379,382a | 5 mepens
wiomaae chepsl U Kak OHa
BBIpa)KaeTCs uepe3 paanyc chepsl.
31 | CBoiicTBa KOpHS N-Oil CTENEHU Pemenue nppanmoHaabHbIX YMeTh IpuUMEHsITh CBOMCTBA KOpHs | 6.8-6.12a, | 6 Henens
32 | CBoiicTBa KOpHS N-OW CTEMEHU ypaBuenuit U HEPABEHCTB. | n-it crenenu 6.18- 6 Heaest
6.24a
33 | IlpeoOpa3oBaHue BEIPAKECHHM, CBoiicTBa KOpHSI -1 CTETICHHU. YMeTh npeobpa3oBhIBATH 7.1-7.7a 6 Henens
COACPKALINX PaIUKAJIbI BEIPAKEHHUS K BULY VA
34 | IlpeoOpa3oBaHue BHIPAKECHHM, 7.8-7.14a | 6 Hepens
COJICPIKaINX PaTUKaIIbI
35 | Coepa, BiucaHHas B IMIHHIAPUICCKYIO Bnucannsie u onucanHbIe 0OBSCHITH, Kakas cdepa 424a 6 Henens
IIOBEPXHOCTh cdepsl. Kacarowuecs cgepur. Ha3bIBACTCsI BIMCAHHOM B
36 | Cdepa, BnucaHHasi B KOHUYECKYIO Kombunayuu men spawenus. MATUHAPUYECKYIO (KOHHYECKYO) 428 6 Henens
MOBEPXHOCTH MMOBEPXHOCTh U KAKUE KPUBbHIC
MOJTyYalOTCS B CEUCHUAX
UWJIMHIPUYECKON U KOHUYECKON
MOBEPXHOCTEN pa3IuYHBIMU
IJIOCKOCTSIMU;
37 | IlpeoOpa3oBaHue BHIPAKCHHM, CBolicTBa KOpHS N-0il CTENEHU | YMETh BBIHOCUTh MHOXKHUTEIb W3- 7.17-7.22a | 7 venens
COJIEprKalINX PaIMKaJIbl 0/ 3HaKa KOPHS U BHOCUTBH TOJ1
38 | IlpeoOpa3oBanue BEIPAKCHHM, 3HaK KOPHS, HAXOIUTh 3HAYCHUE 7.23-7.29a | 7 venens
COJIeprKalINX PaIuKabl KOPHSI 110 U3BECTHBIM IIPaBHJIaM 7.35-aB

peoOpa3oBaHus BHIPAKECHHM,
packiiapIBaTh HA MHOKUTEIU
BBIPXKEHUSI COJIEpIKAIINE 3HAK




panukana, npeoOpa3oBbIBATh
BBIPAXKEHUSI, COiepKallne
pasuKalbl, METOIOM BBEACHHUS
HOBOU NEPEMEHHOM.

39 | KontponbHas padota Ned YMeTh 000011aTh i CHCTEMATH3HPOBATH bes 7 Henens
«CTeTIeHH U KOPHI» SHAHMA W yMCHUA 3aJIaHus
40 | KonrponwHas pabora Ned YMerh 00001maTh 1 CHCTEMATH3HPOBATH bes 7 Henens
«CTerneHu 1 KOpHU» SHaHHMA 1 yMCHUA 3aJaHUAS
41 | CeueHus HIMIMHIPUYECKON MOBEPXHOCTH KoMOuHanmu MHOTOrpaHHUKOB | PemiaTth 3a1auu, B KOTOPBIX 432a 7 Henenst
42 | CeueHns KOHMYECKOW MOBEPXHOCTH Y TEJ BPaIllCHUS. (GUrypupyroT KOMOUHAIIUN 436a 7 Henens
Bnucannsie u onucanHbie MHOTOIPAHHUKOB U TEJ BPAILICHUS
cthepsrl. Kacarowuecs cepul.
Kombunayuu men spawenus.
43 | [ToHATHE CTEIEHU C TFOOBIM CreneHb C  palMOHAIBHBIM | YMETh BBIYUCIISATD BBIPAKECHUS 8.2-8.11a | 8 Hemensa
palMoOHATBHBIM MOKa3aTeIeM MoKa3zaTelieM M €€ CBOICTBA. | COAEpIKAIIUE CTEICHb C
[lonsiTHE O  cTemeHH ¢ | pallMOHAIbHBIM MOKAa3aTeJIEM.
44 | TlonsiTHE CTENEHU C JIIOOBIM JEUCTBUTEIBLHBIM II0Ka3aTelleM. | YMeTh MPeoOpa3oBbIBATH 8.12-8.16a | 8 Henens
palroHATbHBIM NTOKa3aTeNIeM CaoiicTBa CTETIeHU C | BbIpaXXeHHsl, COIepPKAIIUE CTEIIEHb
45 | IlonsiTHe cTeneHu ¢ J00bIM JEUCTBUTEIILHBIM [IOKA3aTeNIEM. | YMETh pelaTh HppalOHaIbHbIE 8.17-a, 8 Henens
palOHAJIBHBIM [10KA3aTEIIEM YpaBHEHHUsI OCHOBHbIMU MeTonamu | 8.20-8.24a
46 | CreneHHble PYHKIIMU, UX CBOHCTBA U CrenenHast GyHKIIHS C YMeTh ucciegoBaTh CTEICHHBIE 9.7a,9.8a, | 8 Hemens
rpaduKu HATypaJbHBIM IOKa3aTelieM, e¢ | QYHKIUH, CTPOUTh UX TpaduKu 9.10a,
CBOWCTBA U rpaduK. 9.12a
[Ipeo6paszoBanus rpadukos:
napasuieIbHbIA EPEHOC,
CUMMETpPHS OTHOCHTEIILHO OCEH
KOOpAMHAT U CUMMETPUS
OTHOCUTEJILHO Havasa
KOOpAMHAT, CHMMETPUS
OTHOCHTEJIBHO NPSIMON y = X,
PACTSXXEHUE U CX)KATUE
B/10JIb OCE KOOPIMHAT
47 | KonrponbHas padorta Ne 5 Ymets 00001maTe 1 bes 8 Hepens
CHUCTEMAaTHU3UPOBATh 3HAHUS U 3a/IaHMsI
48 | 3auét Ne 4 yMEHUs 438 8 Hemens
49 | Crenennble (QYHKIMH, UX CBOWCTBA U CreneHb ¢ IeHCTBUTEIbHBIM VYMeTh uccneqoBaTh CTEIEHHEIE 9.15a, 9 genensa




rpaduku MOKa3aTesieM, CBOICTBa GYHKIUH, CTPOUTH UX TpaduKu 9.17a,
50 | Crenennbie QyHKIINU, UX CBOMCTBA U crenenu. CteneHHast QyHKIUS 9.24-9.29a | 9 nenens
rpaduku U ee CBOicTBa U rpaduk
51 | Crenennble GyHKIIUU, UX CBOMCTBA U 9.30-9.35a | 9 genensa
rpaduku 9.3%a.
9.43a
52 | U3BreyeHne KOpHEN U3 KOMIIEKCHBIX KomrnexkcHbie yycia | YMeTh U3BJIEKaTh KOPEHb U3 10.1a, 9 Henens
YuCel. Apudmernueckue JICUCTBUA | KOMIUIEKCHBIX YUCEN 10.2a.
HaJl KOMIUIEKCHBLIMH YHUCJIAMU B 10.4a
pasHbIX (opMax 3amuCH.
53 | I[lousarue o0BEMa [Monsitue o0bema. OOBEMEBI OOBSICHATD, KaK H3MEPSIOTCS 441as, 9 menens
MHOTOTPpaHHUKOB. OObEeMBI T€T | 00BEMBI TEI, MPOBOJIS aHAJIOTHIO C | 442a
BpallleHus. AKcuomsl 0ovema. M3MEpPEHHUEM ILIOMAZe MHOTO
YTOJIbHUKOB;
54 | OO0BeM MPSMOYTOIBHOTO Bv1600 popmyn 06vemos dbopMynIupoBaTH OCHOBHBIE 443. 446 9 Henens
napajuienenumnena, Kyoa. NPAMOY20IbHO20 CBOICTBa 0OBEMOB U BBIBOJUTH C
napannenenuneoaq, Npusmbl u WX TIOMOIIBI0 popmyry 00BEMa
nupamuowsi. Popmynsl 0isl MPSIMOYTOJIBHOTO
HaxocoeHus: 0ovema napasuiesenunena
mempasopa.
55 | U3BneueHune KOpHEN U3 KOMIUIEKCHBIX Kommnekchsie yycaa | YMETh peliath ypaBHEHUS B 10.8aB 10uenens
YHCEIL Apudmernueckue JICUCTBUS | KOMIIJIEKCHBIX YHCIIAX 10.9a,
HaJ KOMIUICKCHBIMH YHCJIaMH B 10.11a,
pa3HbIX (hopMax 3amKCH. 10.12a
56 | KontponsHas paborta Ne6 YMmerb 06001aTh 1 bes 10nenemnst
«CtenieHHbIE PYHKIMI» CHUCTEeMATU3UPOBATh 3HAHUS U 3a/laHus
YMEHHS
57 | Iloka3aTenbHasi pyHKIUS, €€ CBOWCTBA U [lokazarenpHas ¢QyHKIMA, ee | 3HaK onpeneneHue u Gopmyity 11.10a, 10nenens
rpaduk CBOMCTBA u rpaduk. | moka3aTeabHOU (QyHKIINH, 11.12,
[IpeoOpazoBanusi  rpaduKoOB: | pacroyoxeHue rpaduka Ha 11.13a,
napasieabHbIN MEPEHOC, | KOOPAMHATHOM MJIOCKOCTH, 11.16a
58 | [loka3artenbHas QpyHKIHUs, €€ CBOWCTBA U CUMMETPHSI OTHOCUTEIILHO OCEeH | yCIIOBUE BO3pacTaHUs M yObiBaHus. | 11.19- 10uenens
rpadux KOOpAMHAT ¥ CUMMETpUsA 11.25a
OTHOCHUTEIIBHO Hayasa
KOOpJMHAT, CUMMETpUS

OTHOCHUTEIIBHO IPSIMOM Yy = X,

PACTSDKEHUE W CXKATHE




B/10JIb OCE KOOPJMHAT.

59 | O0BEM MPSMOIA TPU3MBI Bv1600 gpopmyn o6vemos DopMyIUpPOBATH U JIOKA3bIBATh 452a, 10nenens
NpAMOY20JIbHO2O TEOpEeMBbI 00 00BEME TIPSIMOIA 456a
napannenenuneod, NPU3Mul u MIPU3MBI;
nupamuowvt. Popmynvl 0isl
HaxoxcoeHuss 0ovema
mempas’aopa.

60 | O0BéM nUIMHIpA Teopembt 06 omHoweHUAX DopMyIUpPOBATH U JI0KA3bIBATh 459a, 460 | 10uenens
0b6vemos. TEOpeMbl 00 00BEME MIIIUHIPA;

Ipunooxcenus unmezpana K
8LIYUCTIEHUIO 0ObEMO8 U
nogepxHocmen mej 6paujeHusl.
Inowaow cghepuueckoeo nosica.
Obvem waposozo ciosl.
61 | Iloka3arenpHas QyHKIMSA, €€ CBOMCTBA U [TokazaTenpHas GyHKIHS, €€ 3Hak onpeneneHue U GopmyTy 11.26a, 11 Henens
rpadux CBOWCTBA U TpaduK. NOKa3aTeabHON PYHKIUH, 11.29a,
pacmoyioxkeHue rpaduka Ha 11.33a,
KOOpPAMHATHOH IJIOCKOCTH, 11.34a
yCJIOBUE BO3pACTaHUs U YObIBaHHUS.

62 | Iloka3arenbHble YpaBHEHUS Pemenue nokazarenbHbIX YMeTp pemaTh noka3arelibHble 12.1- 11 nenens

ypaBHECHUH. YpaBHEHUS, UCIIONIb3YsI 12.12a
(byHKIMOHANBHO-TpaduIecKuii
METO/T

63 | Iloka3arenbHbIe YpaBHEHUS Pemenue nokazarenbHbIX YMeTp pemaTth noka3arelibHble 12.17- 11 nenens
YpaBHEHUH. ypaBHEHUs1 METOAOM ypaBHUBaHus | 12.20a

64 | [lokxa3aTenbHble ypaBHEHUS nokaszaresein 12.21- 11 nepens

12.24a

65 | Pemenne 3ama4d Ha HaX0KIEHUE 00BEMA Ilpumenenue 06vemos npu PemraTe 3amaun, cBsI3aHHBIC C 464a 11 genens

MIPU3MBL. peuleHuly 3a0ay. BBIYMCIICHUEM 00bEMOB
66 | Brruncienne 00bEMOB TEN € ITIOMOIIBIO Ilpumenenue 06vemos npu PemraTs 3amaun, cBsI3aHHBIC C 467,469 11 genensa
HHTErpaia peutenuy 3a0ay. BBIYMCIICHUEM 00bEMOB

67 | Iloka3arenbHble HEPABEHCTBA Pemenue nokazarenbHbIX YMeTh pemaTh nmoka3areibHble 13.1- 12 Henens
HEPaBEHCTB. HEpaBEHCTBA. 13.12a

68 | Pemenue cucteM Mmoka3aTeabHBIX YMeTh pemaTh CUCTEMbI 13-27- 12 Henensa

HEPaBEHCTB IIOKAa3aTeJIbHBIX HEPABEHCTB 13.28a,
HCITOJIB3YsT KOMOWHAITHIO 13.33-a,




HCCKOJIbKHX aJITOPUTMOB

13.40a

69 | Ilonarue morapupma Jlorapubm uymcma. OcHOBHOE | Dopmyauposams ONPEACIICHNAE 14.3- 12 Henens
JOrapu(pMHUUYECKOE TOXJIECTBO. | JorapupMa MOoI0KUTEIBHOTO 14.12a
[onsatue morapugma. YHCIIa 1O MOJIOKUTEITEHOMY
OCHOBaHUIO, OTTUYHOMY OT
€IMHHUIIBI, TEOPEMBI O CBOMCTBAX
norapudma. [Ipeodpa3oBbIBaTH
BBIPAXCHUS, COJIEpIKaIINe
norapudmbl
70 | Tlonarue morapupma OcHoBHOEe  Jsorapudmuveckoe | YMeTh pemnarh ypaBHEHHUS 110 14.13- 12 Henens
TOX/JIECTBO. ONpeJICACHUIO JJorapudma 14.17a,
71 | O6bEM HAKIIOHHOM MPU3MBI Bv1600 ¢popmyn o6vemos BBIBOIUTE MHTErpaTIBbHYIO 472 12 nenens
NpUu3Mbl U RUPAMUOBL. hopMyiTy [UIsl BBIYHCIICHHSL
00BEMOB TeJI U JOKa3bIBaTh C €6
MOMOIIIBIO TeOpeMbl 00 00BEME
HAKJIOHHOM MPU3MBI
72 | O0BEM mUpaMuIbI Bv1600 gpopmyn o6vemos BrIiBOIUTE MHTETPATTEHYIO 477a,480 | 12 nenens
npU3Mbl U NUPAMUObL dbopMyIy 17151 BBIYUCIICHUS
00BEMOB TEJ U JI0KA3bIBaTh C €€
MTOMOIIIBIO TEOPEMBI 00 00BEME
MTUPAMU/TBL.
73 | Jlorapupmudeckas GyHKIHS, ee cBoiictBa | Jlorapudmudeckast GyHKIUs, ee | 3HATH OonpeAeiieHue Jiorapudma u 15.6a, 13 nenens
u rpaduk CBOWCTBA U rpaduK. JgorapupmMuyeckon (GyHKINH, 15.7a,
pacnonoxxenue e€ rpaduka Ha 15.8a,
KOOPAMHATHOM MIIOCKOCTH, 0coObie | 15.12aB
74 | Jlorapupmuyeckas GyHKIUS, €€ CBONCTBA TOYKH, YCIIOBUE BO3PACTaHUA U 15.18a, 13 nepens
u rpaduk yObIBaHMUS. 15.17a,
YMeTb cTpouTh rpadux 15.24a,
norapupMuueckoi GyHKITHH. 15.29a,
15.31a
75 | KontponbHas pabota No7 YMeTs 000011aTh U be3 13 nenens
«[TokazaTenmpHast PyHKITHS CHCTEMaTH3UPOBAThH 3HAHUS U 3aJIaHus
YMEHHSI
76 | KontponsHas paborta Ne7 YMerb 00001maTh 1 bes 13 nenens
«ITokazarenpHast QyHKITUSI CHUCTEeMATU3UPOBAThH 3HAHUS U 3a/laHus

YMEHHUS




77 | O6BEéM KOHYCa OObembl Te BpallleHUsl. BpIBOIUTE HHTErPAIIBHYIO 494a, 496 | 13 Henena
Ipunoorcenus unmeepana K (bopMyIy 171s1 BEIYHUCIICHUS
BLIYUCTICHUIO 00DEMOE U 00BEMOB TeJl U JOKa3bIBaTh C €€
nosepxHocmeti mej 6paujeHusi. | IOMOILBIO TeOpeMbl 00 00bEME
KOHYCa,
78 | Pemenue 3amad Ha HaX0XKIEHHE 00BEMA Ilpumenenue 06vemos npu BBIBOJUTH (DOPMYJIBI JTsT 488a, 490 | 13 Henens
HaKJIOHHOM MPU3MBI, TUPAMHJIBI U KOHYCA | peuwtenuu 3a0ay. BBIUUCIICHUSI 00BEMOB yCEUEHHOM
MAPaMUJIBI U YCEUYEHHOTO KOHYCA;
pelaTh 3aJa4u, CBsI3aHHbIC
C BBIYHCIICHHEM 00BEMOB ITHX TET
79 | CaoiicTBa norapupmMoB Jlorapudm NPOM3BECHUS, | 3HATH CBOMCTBA JIOTapu(hMOB. 16.1- 14 nepens
YaCTHOI0, CTEMEHU; Mepexo] K | YMeTh NPUMEHSATh CBONCTBA 16.16a
HOBOMY OCHOBAHHUIO. JorapugmMoB
80 | CoiicTBa jorapu¢gmoB [IpeobpazoBanus BIpaKEHUH, 16.17- 14 Henens
BKJIIOYAIOIINX apu(METUIECKHE 16.20a,
oriepaly, a TaKxke ornepalnuu
BO3BE/ICHUS B CTENICHD U
jgorapuMHUpPOBaHHUSL.
81 | CaoiicTBa n0orapugpmon JlecATUYHBIN U HATypaAJIbHBIN YMmeTb mpeodpa3oBHIBATH 16.27- 14 nenens
JorapudMbl, YHUCTIO €. BBIPAYKEHUSI C UCIIOJIb30BaHUEM 16.30a
CBOICTB Jorapudma
82 | CaoiicTBa J0rapugpmoB IIpeoOpa3oBanus BelpakeHUH, | YMeTh HAXOAUTh 3HAUEHUS 16.42- 14 nenens
BKJIIOUYAIOLINX apU(PMETUUECKUE | BBIPAYKEHU 1O 3aJJaHHBIM 16.50a,
oTiepaly, a TaKxke onepanun YCIIOBUSM 16.55-
BO3BEJIEHUS B CTENIEHDL U 16.59a
JorapuMHUPOBAHHSL.
83 | O6bém mapa. Tpunosicenuss unmeepana K DopMyIHUpPOBATH U TIOKA3HIBATH 503a, 507 | 14 venens
8LIYUCTEHUIO 00bEMO8 U TeopeMy 00 0ObéMe 1apa u ¢ eé
noeepxuocmeti mej 6paujeHusi. | MOMOIIBIO BEIBOAUTE (HOpMYITy
IUIOIAAU cephl;
84 | OO6BEMBI IIAPOBOTO CErMEHTA, IIIAPOBOTO Inowaow cghepuueckoeo nosca. | BBIBOIUTH POPMYITY IJIS 505,512 14 nenens
CJIOSl ¥ IIAPOBOT'O CEKTOpA. Obvem wapogozo cnosl. BBIYUCIICHHUSI 00BEMOB IaAPOBOTO
Ipumenenue o6vemos npu CErMEeHTa U IIapOBOT0 CEKTOpa;
peweHuu 3a0au. pelaTh 3aa4u ¢ IPUMEHEHHEM
dbopMys1 00BEMOB pa3IUYHbIX TEN
85 | JlorapudmMuueckre ypaBHCHHUS Jlorapudmuueckue ypaBuenusi. | Pacnosnasams norapupmuueckue | 17.3-17.7a | 15 nepens
86 | Jlorapubmuueckre ypaBHCHHUS YPaBHEHUS U HEPABEHCTBA. 17.12- 15 Henens




DopMyIMpPOBATh TEOPEMBI O PABHO-

17.20a

87 | Jlorapupmudeckue ypaBHEeHUS CHWJIBHOM IIpeoOpazoBaHUU 17.22- 15 nenens
Jorapu(pMUUECKUX YPaBHEHUN U 17.26a
88 | Jlorapupmuueckre ypaBHSHUS HepaBeHCTB. Pemars 17.33- 15 Henens
JorapupMUUECKUE YpaBHEHUS U 17.38a
HEpaBEHCTBA.
89 | OOBEMBI IIAPOBOTO CETMEHTA, IAPOBOTO IInowaow cghepuueckoeo nosica. | BEIBOAUTH (HOPMYITY IS 513 15 Henens
CJIOSl ¥ IIAPOBOT'0 CEKTOpa. Obvem waposoeo ciost. BBIYUCIICHHSI 00BEMOB MIAPOBOTO
Ipumenenue o6vemos npu CErMEHTa U IIapOBOT0 CEKTOPa;
peutenuu 3a0ay. pemaTh 3aa4u ¢ MPUMEHEHHEM
dopmys 00bEMOB PA3TUUHBIX TEN
90 | Ilnomanp chepsl. [Tmomane chepsr. 514 15 Henens
91 | Jlorapupmuueckue HeEpaBeHCTBA Jlorapudmuyeckue Ywmers pemarts gorapupmuyeckue | 18.1- 16 nenens
HEpPABEHCTBA. HEpaBEHCTBA. 18.10a
92 | JlorapumMuyeckue HEpaBEHCTBA 18.11- 16 Henens
18.15a
93 | JlorapupmMudeckne HepaBEHCTBA VYwmers pemats jgorapugmuueckne | 18.17 - 16 nenens
HEpaBEHCTBA, IPUMEHSS METO] 18.21a
94 | Jlorapudmuyeckue HepaBeHCTBA 3aMEHbI IEPEMEHHBIX 18.29- 16 nenens
18.34a
95 | Ilnomanb chepsl. [nomas cheper. [Togo0ue B DopMyIHUpPOBATH U TIOKA3HIBATH 544, 545 16 nenens
npoctpanctse. OTHOILICHHE TeopeMy 00 0ObéMe 1apa u ¢ eé
00BEMOB | TIJIOIIAJICH MIOMOTIBIO BBIBOANUTE (OPMYITY
MOBEPXHOCTEH MOAOOHBIX TUIOIAAN CeEpHI;
duryp.
96 | KonTpomnbHas pabota Ne 6 YMmeTs 00001maTh 1 bes 16 nenens
CUCTeMaTU3UPOBATh 3HAHUS U 3a/laHus
YMEHUS
97 | AuddepennupoBanne nmoka3aTeabHOU U Ilpumenenue npouszsoonou npu | Haxonuts npousBoanbie pyHkui, | 19.2- 17 nenens
JorapupMuIecKor QyHKIUN peweHuu 3a0au. COJepKAINX MOKA3aTEIbHYIO 19.10a
Yucio e u GyHKIus y=e" byHKIHIO, JIOTapuMUIECKYIO
98 | duddepeHnrpoBaHne MoKa3aTeIbHON U HccnenoBanue a3neMeHTapHBIX (GyHKIMIO, CTENEeHHYI0 QYHKIUIO 19.12- 17 nenens
norapuMuyeckoit pyHKIHi (GyHKIUI Ha TOUKH C JICHCTBUTENILHBIM ITOKA3aTENIEM 19.15a

IKCTpeMyMa, HAauOOJIIbIIIee U
HaMMEHBIIICE 3HAYCHUE C
MTOMOUIBIO IPOU3BOTHOM.




99 | duddepenumpoBanue nokazaTeJIbHONU U HccnenoBanue 3J1eMEHTapHBIX 19.23- 17 nenens
aorapupMuyeckoi pyHKIMi (GyHKIUI Ha TOUKH 19.30a
JKCTpEeMyMa, HaubosblIee u
HauMEHbIIIee 3HAYCHHE C
TIOMOIIBIO ITPOU3BOJIHOM.
100 | KonTponbHas pabota Ne9 YmMmeTs 000011aTh U bes 17 nenens
«Jlorapupmuueckas GyHKIUI» CUCTEMATU3UPOBATh 3HAHUS U 3a/laHus
YMEHHUSI
101 | 3auér Ne 5 Ymetb 00001maTh 1 522 17 nepens
CHCTEMaTU3UPOBATh 3HAHUS U
YMEHMUSI
102 | [Touatue BekTOpa. PaBEHCTBO BEKTOPOB. Bektopel. Moaynes  Bekropa. |DopMynupoBaTh onpexaenenue | 557a. 559 | 17 venens
PaBeHCTBO BEKTOPOB. BEKTOpA, €ro JUIMHbI, KOJJIMHEAPHBIX
U PpaBHBIX BEKTOPOB, IPHUBOAUTH
puUMepbl PU3MYECKUX BEKTOPHBIX
BEJIMYHMH
103 | KonTponbHas padoTta Ne9 Ymets 0600maTh 1 bes 18 nepens
«Jlorapupmuueckas GyHKIUI» CHCTEMaTU3UPOBATh 3HAHUS U 3aJjaHuA
YMEHHUSI
104 | IlepBooOpa3Has 1 HeonpeaeICHHBbIH [TepBooOpa3Hasi. 3HATh ONpEEIICHUE 20.1-20.6a | 18 Henens
WHTErpail Heonpenenenuslii HTHTErpall. nepBooOpa3Hoil. YMeTh
105 | IlepBooOpa3Has 1 HeonpeaeICHHbIIHI IlepBooOpa3Hble 3MeMEHTApHBIX | 10Ka3bIBaTh, yTO (yHKIUA F(X) 20.7aB, 18 nenens
MHTErpan ¢bynkuit. [Tnomanb ecTh nepBooOpazHas mis pyakuuu | 20.10-
KPUBOJINHENHOW TpaneLny. f(x) 20.17a
106 | IlepBooGpa3Has 1 HEOTPEICICHHbIIM ®opmyna HeroToHa-JleiOnma. 20.18- 18 Henens
MHTErpai 20.22a
107 | Cnoxxenue u Beruntanue BektopoB Cymma | CiioxeHue BEKTOPOB. | OOBSACHATH, KAaK BBOJSATCS S564a, 18 Henens
HECKOJIBKMX BEKTOPOB CkansipHoe IIPOU3BEJCHUE | IEUCTBUS CII0KEHUS BEKTOPOB, 565a, 570
BEKTOPOB. KonnuHeapHble | BBIYUTaHUSA BEKTOPOB, KAKUMU
BEKTOpHl. Pa3nokeHune BeKTOpa | CBOMCTBaMHU OHHU 00JIAAAIOT, UTO
0 JABYM HEKOJJIMHEAPHBIM | TaKO€ MPaBHJIO TPEYTOJbHUKA,
BEKTOPAM. IIPAaBWJIO MapaiesnorpaMmma u
IPaBUJIO MHOTOYTIOJIbHUKA
CJIOKEHMSI BEKTOPOB; pelIaTh
3ajlauyl, CBA3aHHBIE C IEHCTBUAMU
HaJl BEKTOpaMH
108 | YMHOXKEHHME BEKTOpa HA YKUCIIO YMHOXeHUE BeKTOopa Ha Yuciio. | OOBSICHATH, KaK BBOJATCS 572a, 18 Henensa




CkansipHO€ IpOU3BEIEHUE
BeKTOpOB. KounHeapHsbie
BEKTOpHI. Paznoxenue BekTopa
10 IBYM HEKOJUIMHCAPHBIM
BEKTOPAM.

JIeHUCTBUSA YMHOKCHHSA BECKTOpPA Ha
qucio. PemaTs 3aaa4u, CBA3aHHBIC
C ICHUCTBHUSMU HaJ BCKTOpaMHU.

573a

109 | OnpeneneHHbId HHTETPall OnpeneneHHblid HHTETPalL. 3HaTh J1Ba MpaBUJIa HAXO0XKACHUS 21.1-21.8a | 19 Henens
110 | OnpeneneHHblil HHTErpal Buiuucnenue nrowaoeii niockux | NepBoOOpa3HbIX: HAX0XKICHUE 21.9- 19 nenens
Gueyp u ob6vemos men nepBooOpa3HoO CyMMBI, pasHocTH | 21.13a
8paujeHUs ¢ NOMOWbIO IBYX (QYHKIUI 1 IepBOOOpa3zHOM
unmezpana.. MIPOU3BEICHUS TOCTOSTHHON 1
HEKOTOpOoU (QyHKIIMU. YMETh
MIPUMEHSTH MPaBUJIa HAXOXKICHUS
nepBooOpa3HO
111 | OnpeneneHHbId HHTETPAT Buviuucnenue nnowaoeii niockux | YMeTh N300pakaTh 21.14- 19 venens
Queyp u 06vemos mern KPHUBOJIMHEHNHYIO TPANELHUIO, 3HAS 21.18a
8pawjeHus ¢ NOMOWbIO e€ nousTue. 3HaTh GopMyITy
unmezpana Herorona-Jleiibuuna u
ONpe/IeTICHUE NUHTErpasa.
YMeTb BBIUUCIATH IO
KPUBOJIMHEHHOMN Tparennu B
MPOCTEUIIUX CIyYasIX.
112 | OnpeneneHHbId HHTETPaAl ®opmynna HetoTona — YMeTh BBIYUCIATH UHTETPAJIbI 11O 21.24- 19 venens
JleitOHuma. dopmyiie Hetorona-JleiOnuma c 21.29a
MOMOIIBIO TaOIHUIIBI
epBOOOPa3HBIX.
113 | Kommunanapssie BekTopsl [IpaBuiio Kommnanaphsie BEKTOpHBI. (OOBACHATS, KaKue BEKTOpHI | 592, 595 19 nenens
napajuiesienuneaa Paznoxxenne 1o TPEM |Ha3bIBAOTCS KOMILJTaHAPHBIMH;
114 | PaznoxxeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM. dbopMynupoBaTh U J0Ka3biBaTh | 602, 19 nenens
HEKOMIUIaHAPHBIM BEKTOPaM YTBEpKIACHUE 0 npusHake | 605aB

KOMIUTAHAPHOCTU TPEX BEKTOPOB;
OOBSICHATB, B U€M COCTOUT MPABUIIO
napajuiefienunena CIoXKeHHs TpEX
HEKOMILJIAHAPHBIX BEKTOPOB;
(dhopMyUpoBaTh U JOKA3bIBATH
TEOpEMY O pa3JIOKEHUU J1I000To
BeKTOpa 10  TpEM  JaHHBIM
HEKOMILIAHAPHBIM BEKTOPaM;




NPUMCHATH BCKTOPBI IIPpU PCHICHUUA
IrCOMCTPHUYCCKUX 3aaa4

115 | OnpeneneHHbIi UHTErpa [Ipumepsl npuMeHeHUs YMeTb IPUMEHATH IIPaBUIIa 21.43- 20 nepens
UHTerpasa B pusmke u HaXO0XJIeHUs IepBO0Opa3HOit 21.50a
TE€OMETPHH.
116 | KontponsHas padota Nell YMerb 00001maTh 1 bes 20 venens
«ITepBooOpa3Hast 1 UHTETPAIDY CHUCTEMATU3UPOBATH 3HAHUS U 3a/1aHUst
YMEHHUS
117 | BeposSITHOCTh U T€OMETpHs DNeMeHTapHble U  CJIOXHBIE | 3HATh KJIACCUYECKYIO 22,6,22.9 | 20 nenens
118 | BeposiTHOCTB U reomMeTpus COOBITHSL. PaccmoTpenue | BEpOsSITHOCTHYIO CXeMY IS 22.14 20 Henens
CIIy4aeB U BEPOSITHOCTb CyMMBbI | PABHOBO3MOXHBIX UCIIBITAHUH,
HECOBMECTHBIX COOBITHH, | yMETb CTPOUTH T€OMETPUUYECKYIO
BEPOSITHOCTD MO/JI€JIb 110 YCIIOBHIO TEKCTOBOM
MPOTUBOIIOIOXKHOTO COOBITHSL. 3aJ]a4uM Ha HaXOXKJIEHUE
BEPOSTHOCTH
119 | 3auer Ne 6 Ymets 0600maTh 1 607 20 nepens
CHUCTeMAaTU3UPOBATh 3HAHUS U
YMEHUs
120 | IIpsimoyrosbHas cucteMa KOOPAUHAT KoopauHnats! 1 BEKTOpHI. OOBACHATH, KaK BBOAUTCS 637, 644 20 nenens
B npocTpancTBe. KoopauHatel BeKTopa JlexapToBbl KOOPIMHATHI B IPSIMOYTOJIbHASA CUCTEMa KOOPIUHAT
npoctpancTBe. KoopanHatel B IIPOCTPAHCTBE, KaK OMPEIENIIIOTCS
BEKTOpa KOOPJIMHATHI TOYKH U KaK OHU
HA3bIBAIOTCS, KaK OMPEIENIIIOTCS
KOOpAMHATHI BEKTOPA;
dbopMyIHUpoOBaTh U AOKa3bIBATH
YTBEPKACHUSI: O KOOPAMHATAX
CYMMBI ¥ Pa3HOCTH JIBYX BEKTOPOB,
0 KOOpJIMHAaTaX MPOU3BEIECHUS
BEKTOPA Ha YHCIIO.
121 | He3aBucumbIe MOBTOPEHUS UCTIBITAHUIM C I[TOHATHUE O | 3HaTh MpaBUIIO TEOMETPUUECKON 23.5,23.7 | 21 nenens
JIByMsI UICXOJIaMU HE3ABUCHUMOCTHU BEPOSATHOCTH.
122 | He3zaBHcHMbIe TOBTOPEHUS UCTIBITAHUH C COBBITHIA. 23.9, 21 nenens
JIByMsI UICXO/1aMU 23.12
123 | He3aBucuMble MOBTOPEHHMS UCTIBITAHUI C 21 venmensa
JIBYMSI KCXOJIaMH
124 | CtaTucTudeckrue MeToabl 00pabOTKH BEPOSJTHOCTDH U VYMeTh UCIT0Ib30BaTh TEXHOJIOTUH 23.13 21 venmensa




uHbOopMaIuu CTATUCTHUYECKAA JUTSL co34aHus 0a3bl JaHHBIX
YACTOTA HACTYIUIEHUA
COBbITHAL.
125 | CBs3p MeXIy KOOPAMHATAMH BEKTOPOB H BexkTops! B mpocTpaHCTBE. bopMyITUpOBaTh U I0KAa3bIBATh 642 21 menens
KOOpJAMHATaAMU TOYEK JlnnHa BekTopa. PaBeHCTBO YTBEPKACHUS: O CBSA3H MEXKAY
126 | [Ipocreiimve 3agauu B KOOpAUHATAX BEKTOpOB. CJI0’)KE€HHE BEKTOPOB. | KOOpJIMHATAMU BEKTOpa U 646aBn, 21 Henens
YMHOK€EHHUE BEKTOpa Ha YNCJIO. | KOOpJAMHATaMM €ro KOHLA U Havana; | 647,
YpaBHEHHE IIIIOCKOCTH. BBIBOJUTH U MCIOJIb30BaTh 648a,
dopmyJsia pacCTOSHUS MEXKAY IIpH pelIeHuH 3a71a49 (popmyasl 652a,
TOYKAMH. KOOPAMHAT CepEIUHBI OTPE3KA, 658a
JUTMHBI BEKTOPA U PACCTOSTHUS
MEXJTy IBYMsI TOUKAMU;
127 | Cratuctudyeckre MeToabl 00paboTKH YMeTb HaXOAUTh YaCTOTY COOBITHS, | 24.6 22 nepens
uH(popmaIuu yMETh OOBSICHITH U3YYCHHBIC TTOJIO-
JKEHUS Ha CAaMOCTOSTENIBHO MOJI0-
OpaHHBIX MPUMEpax
128 | T'ayccoBa kpuBast. 3aKOH OOJIBIIMX YUCET YMeTh pemath BEpOSITHOCTHBIE 25.2, 22 nepnens
3a/1a4M, UCIIOJIb3Ys 3HAHUSI O 25.3a
129 | I'ayccoBa kpuBas. 3aKOH OOJIBIINX YHCEN rayccoBoi KpuBOI 25.7a, 22 nepnens
YMeTh pemaTh BEpOATHOCTHBIC 25.13a
3a/1a4M, UCII0JIb3Ys AITOPUTM
KPUBOI HOPMAJILHOTO
pacrpeneneHus U 3aK0H OOJIbIINX
Yucell
130 | PaBHOCWJIBHOCTD YpaBHEHUS YMeTh MpOU3BOIUTH 26.11- 22 "enens
PaBHOCWIbHBIE TIEPEXOJIbI € IIeTbl0 | 26.14a
YIPOILEHUs] YpaBHEHUS
131 | YpaBHenue chepsl VYpaBuenue chepsl. Popmyna BeiBoauTh ypaBHeHue cdepsl 678a, 22 uenens
PACCMOSIHUSL OM MOYKU 00 JTAaHHOTO pajJinyca C IIEHTPOM B 681a
nirockocmu. Cnocobwt 3a0anus | JAHHOHW TOYKE
NPAMOU YPAGHEHUAMU.
132 | Yron mexay BEeKTOpamu. OOBSICHATD, KaK OMpeesieTcs 682as, 22 Henens
YTOJI MEXTY BEKTOPAMU; 684aB
133 | PaBHOCWJIBHOCTH YPaBHEHHUS YpaBHeHHE C OTHOU YMeTb peniaTb CUCTEMBI 27.3-27.8a | 23 Henens

nepeMeHHoil. O01iye npueMsl
pelIeHns] ypaBHEHUN:
pa3oKeHUEe Ha MHOXKHTEIIH,

YpaBHEHHUH C IBYMS IEPEMEHHBIMH.
YMeTh pemiath ypaBHEHHUS
pa3IoXKeHUs] HA MHOKUTEIIH




134 | PaBHOCWJIBHOCTb YPaBHEHHUS 3aMeHa IIEPEMEHHON, 3HaTh 00IIMEe METO/IbI PELICHHUS 27.12- 23 Hepens
HCIIOJIb30BaHNE CBOVICTB YpPaBHEHUH, CUCTEM ypaBHEHUH, 27.16a
byHKIMI - 0011IMe METOBI PEIICHUS
HEPABEHCTB U UX CUCTEM
135 | PaBHOCUIIBHOCTH yYpaBHEHUS 27.17- 23 Henens
27.20a
136 | Ob6mue MeToabl pelIeHHs] YPaBHEHHMA Hcnonb3oBaHue CBOWCTB U YMeTh peniath ypaBHEHUS 27.27- 23 "Henenst
rpaduKoB QPyHKIHUI pH (byHKIMOHATBHO-TpapUIECKIM 27.30a
pelIeHNH ypaBHEHUH. METOA0M
N3obpakenue Ha
KOOPJMHATHOW IIOCKOCTH
MHOYECTBA PEILIECHUN
YpaBHEHUH C JIBYMsI
NIEPEMEHHBIMHU U UX CHCTEM.
137 | CkanspHOE IpOU3BEAECHUE BEKTOPOB Pewenue 3a0au u PopMyaUpPOBATH ONPEACIICHUE 689, 692a, | 23 "Henens
00Ka3amenbcmeo meopem ¢ CKAJIIPHOTO MTPOU3BEICHUS 703a
HOMOWbIO BEKMOPO8 U BEKTOPOB;
MemoooM KOOPOUHAM.
Dnemenmoi 2eomempuu macc.
138 | Beruncnenue yrioB MEXIy NPSIMbIMU U ®opMyIMpoOBaTh U 10Ka3bIBATh 695, 696a | 23 Henens
IJIOCKOCTSIMU YTBEPKJICHHS O €r0 CBOWCTBAX;
OOBACHATH, KaK BBIYUCIUTD YTOJ
MEXY ABYMs MPSAMBIMH, a TAKXKe
YIOJI MEXY IPSIMOU U
IUIOCKOCTBIO, UCIIOJIB3YSI
BBIPAKEHUE CKAJIIPHOTO
IPOM3BEIECHUS BEKTOPOB Yepe3 X
KOOpJMHATHI;
139 | OGmmue MeTobl peleHus ypaBHEHUH YMeTh pemaTth 0Ka3aTelbHbIE, 27.30- 24 nenens
JOTapuPpMHIECKIE YPaBHEHHS. 27.36a
140 | O6mue MeToAbl PEIICHHs] YPAaBHEHUIA YMeTp pemaTth CUCTEMBI 27.40- 24 wenens
YPaBHEHHUH C ABYMs IIEpEMEHHbIMU. | 27.43a,
YMeTh periath ypaBHEHUS 27.49a,
pa3J0KEHHS] HA MHOYKHUTEIH. 27.51a
141 | PaBHOCWJIBHOCTh HEPABEHCTB PaBHOCWJIBHOCTb HEPABEHCTB. Vcnonb30BaHue CBOWCTB U 28,5a, 24 Henens




rpa¢ukoB QpyHKUui npu pemwennn | 28.8a,
HepaBeHCTB. M300paxenue Ha 28.14a
KOOPAUHATHOM INIOCKOCTH 28.16a
MHO>KECTBA PEIICHNN
HEPABEHCTB C JIByMS
NIEPEMEHHBIMH U UX CUCTEM.
142 | PaBHOCWJIBHOCTH HEPABEHCTB Meroxa UHTEPBAJIOB. YMeTh peniatb HEPABEHCTBA 28.15a, 24 nepens
METO/IOM MHTEPBAJIOB 28.37a,
28.41a,
28.49a
143 | BeruncieHue yrioB MEXIy NPSIMbIMUA U DopMyIUpOBATH U TOKA3bIBATH 708a, 715 | 24 nenens
IUIOCKOCTSIMU YTBEPKJIEHHS O €r0 CBOWCTBAX;
OOBSICHATB, KaK BBIYHCIHUTD YTOJI
MEXY ABYMS MPSAMBIMH, a TAKXKe
YIOJI MEXY IPSIMOU U
IUIOCKOCTBIO, UCIIOJIB3YSI
BBIPAKEHUE CKAJIIPHOTO
IPOM3BEIECHUS BEKTOPOB Yepe3 X
KOOpAMHATHI;
144 | YpaBHEeHHE IIOCKOCTU VYpaBHEHHE IITTIOCKOCTH. BriBoauTh ypaBHeHue miockoctd, | 707aB 24 "enens
IIPOXOJAIIEH Yepe3 JaHHYIO TOUKY
U NEPHEHIUKYIISIPHON K JAHHOMY
BEKTOpPY, U POpMYITy paccTOSIHUS
OT TOYKH JI0 INIOCKOCTH;
145 | PaBHOCUJIBHOCTD HEPaBEHCTB YMeThb peniaTb CUCTEMBI 28.44a, 25 Hepens
HEpPABEHCTB. YMETh peniaTh 28.45a,
COBOKYITHOCTh HEPaBEHCTB 28.53
146 | YpaBHEHHs 1 HEPABEHCTBA C MOLYJIIMU Mopyis. YMeTh penatb YpaBHEHHUS C 29.3a, 25 Henens
MOJlyJIEM 29.8a,
29.10a,
29.11a
147 | YpaBHEHHs U HEPABEHCTBA C MOJYJIAMU YMeTs peniatb ypaBHEHUS U 29.13a, 25 Hepens
HEpaBEHCTBA C MOYJIEM, 29.14a,
UCIIOJIb3Ys PA3JIMYHBIE IIPUEMBI 29.16a,
peleHus 29.22a
148 | YpaBHEeHMS U HEPABEHCTBA C MOAYJISIMU 29.24a, 25 Henens

29.20a,




29.28a,

29.31a
149 | Pemenue 3a7a4 Ha HaXOXK/IEHUE yIJia [IpuMeHsATH BEKTOPHO- 713 25 Henens
MEX1y IPSIMOH U MIIOCKOCTBIO. KOOPAMHATHBII METO/ MpH
pELICHUU TEOMETPUYECKUX 3a/1a4
150 | LlenTpanbHasi cCHMMETPUS Jlsuoicenus 6 npocmpancmee: OOBACHATH, YTO TAKOE 719, 722 25 "Henenst
YEeHmMpanbHas CUMMEMPUSL. oToOpakeHHe MPOCTPaHCTBA Ha
Pewenue 3a0au na nnockocmu ¢ | ce0s ¥ B KaKOM cllydae OHO
UCNobL308aHUEM Ha3bIBACTCsl IBUKEHUEM
cmepeomempuieckux Memooog | MPOCTPAHCTBA; OOBACHATH, UTO
TaKo€ IIEHTpaJIbHAsl CUMMETPUS,
000CHOBBIBaTh YTBEPKJICHUE O
TOM, YTO 3TO OTOOpaKEeHHE
MIPOCTPAHCTBA HA CeO0sI SABIISIOTCS
JBUKCHHSIMH,
MIPUMEHSTDH JBUKEHHUSI IPU
pELICHUU T€OMETPUYECKUX 3a/1a4
151 | KonrponbHas pabora Nel3 YMeTrb 060011aTh U bes 26 Henens
«YpaBHEHUS U HEPABEHCTBA» CUCTEMATU3UPOBATh 3HAHUS U 3a/laHus
YMEHHSI
152 | KonTponbHas pabota Nel3 Ymets 0600maTh 1 bes 26 nenens
«YpaBHEHUS 1 HEPABEHCTBA» CHUCTeMAaTU3UPOBATh 3HAHUS U 3a/laHus
YMEHUS
153 | YpaBHEHHs 1 HEPABEHCTBA CO 3HAKOM Perenne nppanoHaIbHbBIX YMeTh peliaTb UppalvoOHaIbHBIE 30.3a, 26 Henens
paaukaia HEPABEHCTB. YpaBHEHHUS U HEPABEHCTBA, 30.8a,
WppanmonansHble ypaBHEHUS. | UCTIONIB3Ys PA3IMYHbIE METOIbI 30.9a,
30.10a
154 | YpaBHEHHUs 1 HEPABEHCTBA CO 3HAKOM 30.35a, 26 nepens
panukana 30.36a,
30.41a,
30.43a
155 | OceBas cummeTtpus 3epKaibHas Jleudicenus ¢ npocmparcmee: OOBSCHSTH, UTO TAKOE OCeBas 725 26 Henens

CUMMETpHS

Cummempust OntHoOCUnejIbHo
njiockocmu, yeHmpdajibHas
CUMMempUusl. Pewenue 3a0au na
njiocKkocmu ¢ UCnoib306AHUEM
cmepeomempuiyecKux Memooos

CUMMCECTPUA, 3CPKATbHAA
CUMMCTpPUA, 000CHOBBIBATH
YTBEPXKACHUA O TOM, UTO OTU
0T06pa)KCHI/I}I MMPOCTPAHCTBA HA
ce0s ABIAIOTCS JABYMOKCHUSIMU,




OOBSICHATH, YTO TAKOE LIEHTPATIBHOE
nojnobue (romoteTus) u
npeoOpazoBaHue mo100us,

KaK C TIOMOIIBIO TIPEOOpa3OBaHHUS
000U BBOJUTCS IOHSATHE
10J1I00HBIX (PUTYp B IPOCTPAHCTBE;
HOPUMEHSTH JBIXKEHUS U
npeoOpa3oBaHusI TIOIOOHS TIpH
pELICHUH T€OMETPHUECKUX 3a]a4

156 | Ilapannensubliii nepeHoc [IpeodpazoBanue | Jsuoicenuss 6 npocmpancmee: OOBSCHSTH, UTO TAKOE 729 26 Henens
no100ust napanienbHulil nepeHoc. napaJuIeIbHBINA IEPEHOC,
IIpeobpazosanue nooodus, 000CHOBBIBATh YTBEPKICHUS O
eomomemus. Pewenue 3a0ay Ha | TOM, 4TO 3T OTOOpaKeHUE
NJIOCKOCMU C UCNONIb308AHUEM MIPOCTPAHCTBA Ha ce0sl ABISIOTCS
cmepeomempuiecKux Memooos | NBUWKeHusIMH. [IpuMeHsITh
JBUKEHHSI U ITpeo0pa3oBaHus
no100us MpH perieHun
reoMeTPUUYECKUX 3a7au
157 | YpaBHEHHS 1 HEPABEHCTBA CO 3HAKOM Pewrenne nppanoHaIbHbBIX YMeTs pemiaTb UppalvoOHaIbHBIC 30.46a, 27 nepens
panukana HEPABEHCTB. YpaBHEHUS U HEPABEHCTBA, 30.48a,
UCIIOJIb3Ysl PA3JIMUHbBIE METO IbI 30.49a
158 | Jloka3aTeiabCTBO HEPABEHCTB JlokazaTenbCTBO HEPABEHCTB. YMeTh J0Ka3bIBaTh HEPABEHCTBA 31.2-31.7a | 27 venens
Hepasencmeo Kowu— | meTonoM npOTUBHOTO, METOJIOM
159 | Joka3aTeabCTBO HEPABEHCTB byusaxosckozo, HepageHcmeo | MaTeMaTUYeCKOU MHAYKIIUH, 31.9- 277 nenens
Hencena, Hepagencmea 0 | QyHKIMOHAIBHO-TPaPUICCKIM 31.11a
CPEOHUX. METOI0M
160 | Jloka3aTenbCTBO HEPABEHCTB HepagenctBo 0 cpennem YMeThb 1I0Ka3bIBaTh HEPABEHCTBA 31.14a, 27 nenens
apu(pMeTUYeCKOM U CpeTHEM METOJIOM NMPOTUBHOTO, METOAOM 31.15a
TFE€OMETPUYECKOM JIBYX UHCEIL. MaTeMaTUYeCKOW WHIYKIINH,
(GyHKIMOHATBHO-TPadhUIECKUM
METOJIOM
161 | KontponbHas pabota Ne 7 YMmeTs 000011aTh U bes 27 nenens
CHUCTEMAaTHU3UPOBATH 3HAHUS U 3aIaHust
YMEHHSI
162 | 3ayét Ne 7 Pemrenne 3amau YMeTs 0000111aTh U 820 27 "enens

CUCTEMAaTU3UPOBATh 3HAHUA U
YMEHUs




163 | YpaBHEHHUS U HEPABEHCTBA C ABYMs Pewienue ypaBHeHui u 32.3a, 28 Hepens
NePEMEHHBIMU HEPaBEHCTB, CO/AEPKALUX 32.4a,
IIEPEMEHHYIO 1101 3HAKOM 32.9a
164 | YpaBHEeHUS U HEPABEHCTBA C ABYyMS MOZYJIA. 32.14a, 28 Henens
MEPEMEHHBIMU 32.17a,
32.20a
165 | Cucremsl ypaBHEeHUNI OcHOBHbIE MNpUEMBl pEIIEHUs | YMETh pelaTh cucteMy ypaBHeHud | 33.1a, 28 nepens
CHUCTEM YpPaBHEHUH: | METOJOM MOACTAHOBKH, METOJIOM 33.2a
MOJICTAHOBKA, alre0pandeckoe | CIOKEeHHS
CIIO)KEHHE, BBEJCHHME HOBBIX
NIEPEMEHHBIX.
166 | CucteMbl ypaBHEHHI CucrteMbl NOKa3aTeNIbHbBIX, 33.4a, 28 "Hexpenst
JOTapuUPMHUUECKUX U 33.5a
UpPaLMOHATIBHBIX YPAaBHEHHH.
CucTeMEl IT0Ka3aTeIbHBIX,
JOrapu(pMHUUECKUX U
UppalMOHAIbHBIX HEPABEHCTB.
167 | IloBTOpenue. Penienne TpeyrojapbHHUKa. Pewenue 3anau 824 28 Henens
[lnomaae TpeyrojabpHMKA.
168 | [Tapamnenorpamm, ero Buasl. Ilnomans Pewenue 3anau 842 28 Henens
napajuiesorpaMmma
169 | Cucremsl ypaBHeHUNI PaBHOCWIIBHOCTB ypaBHEHUN YMeTs pemiath cucteMy ypaBHeHui | 33.11a, 29 nepens
cucreM. Pemenue cucrem Pa3IMYHBIMU METOAAMHU 33.17a
170 | CucreMbl ypaBHEHUI YpaBHEHUH C ABYMsI 33,27a, 29 nenens
HEU3BECTHBIMU (TIPOCTEHTITNE 33.31a
THUIIBI).
171 | KontponbHas pabota Nel5 «Cuctembl YmMmeTs 000011aTh U bes 29 nenens
YpaBHEHUI U HEPABEHCTB CHUCTEMATU3UPOBATh 3HAHUS U 3a/laHus
YMEHHUSI
172 | KontponpHas padota Nel5 «Cucremsl Ymetb 00001maTh 1 bes 29 nepens
YPaBHEHMI U HEPABEHCTB CHCTEMaTU3UPOBATh 3HAHUS U 3aJjaHus
YMEHMUSI
173 | Tpaneuwms. [1nomanp Tpanenuu Pemenue 3agau B Tetpaau | 29 nenens
174 | IIpaBuiibHbIE MHOTOI'PaHHUKH. Pemenue 3a1au B rerpagu | 29 Henens
175 | 3amaum ¢ napaMeTpamu YpaBHEHHUs1, CUCTEMBI YMeTh peraTb YpaBHEHHUS C 34.21a, 30 Henens
YpaBHEHUM C TApaMETPOM. napameTpoM 34.23




176 | 3amauu ¢ napaMeTpamu YpaBHEHHUs, CHCTEMBI YMeTh peliaTb YpaBHEHHUS C 34.30a, 30 Henens
ypaBHEHUH C TapaMETPOM. napameTpoM 3431a
177 | 3amaum ¢ napaMeTpamu YpaBHEHHUS], CUCTEMBI YMeroT pemaTh HEpaBEHCTBA C 34.36. 30 Henens
YPaBHEHHUH C TapaMETPOM. napaMeTpamu 34.38a
178 | 3amaum ¢ napaMeTpamu VYpaBHEHHUS], CUCTEMBI YMeTh pemiaTh ypaBHEHHUS € 34.41 30 Henens
yYpaBHEHHUH C mapaMeTpoM. napaMeTpoM
179 | Oxpyxnocts. [Inomans kpyra. Pemenue 3amau ¢ B rerpagu | 30 nenens
UCIIOJIb30BaHUEM (PaKTOB,
CBSI3aHHBIX C OKPYKHOCTSIMHU.
180 | ®opmyna pacCTOSHHS OT TOYKH 10 Pemienue 3agau B Terpaau | 30 Henens
IJIOCKOCTH.
181 | [ToBTOpenue: «JleiicTBUTENbHBIC YHCTIA» [IpumeHeHne MaTeMaTHUECKUX | YMEIOT BBITIONHSATh B rerpanu | 31 Henens
METOJIOB JJIsl PELLEHUS apudMeTHIeCKue IEHCTBUS CO
COJIep>KaTeNbHBIX 3a/1a4 U3 CTETeHSIMH
pa3MYHBIX 001acTe HAYKH U
npakTuku. MHTEepnpeTanus
pe3yJnbTata, y4eT pealbHbIX
OTpaHUYCHUH.
182 | [ToBTOpenue: «HYucnoBbie PyHKIMU» YMeTsb ucciie10BaTh U CTPOUTH B rerpanu | 31 Henens
rpaduk mokazaTenpHOl PyHKIUU
183 | [ToBTOpenue: « Tpuronomerpuyeckue YMeTsh ncciieoBath U CTPOUTH B Terpagu | 31 Henens
GYHKITUI rpaduKu TPUTOHOMETPUIECKIX
byHKIMA
184 | IloBTOpenue: « TpuroHomerpuyeckue Ywmerts pemath B rerpagu | 31 nenens
ypaBHEHUS» TPUTOHOMETPUUYECKHE YPABHEHUS U
HEPABEHCTBA
185 | IIpusma. Pemenue 3agau B Tetpaau | 31 Hepens
186 | Humunnap. Konyc. Pemenue 3amau B rerpagu | 31 Henens
187 | [ToBTopenue: «I[IpeobpazoBanue B rerpagu | 32 nenens
TPUTOHOMETPUUYECKUX BBIPAKECHUIY.
188 | IloBTOpenue: «IIpousBoanas» YMeTh BBIUUCIATH NPOU3BOJHYIO B rerpagu | 32 nenens
pa3IUYHbIX QYHKIUN
189 | [loBTOpeHue: «MHOTOUIEHbBI» B Tetpaau | 32 Hepenst
190 | [ToBTOpeHue: «CTeneHu U KOPHHU. YMeroT BBINOJHATH B Tetpagu | 32 Hepens

CreneHHble (yHKIIUN

apudmeTnyecKre AeUCTBUS C
KOPHSIMHU




191 | [lupamuna. Pemienue 3agau B Terpaau | 32 "Hepens
192 | llap u chepa Pemenune 3amau B rerpagu | 32 Henens
193 | IloBTOopenue: «IlokazarenbHas QyHKIHDY YMeTb ucciie10BaTh U CTPOUTH B rerpagu | 33 Henens
rpaduk Moka3aTeabHON QYHKIIUN
194 | TloBTOpenue: «Jlorapudmmuueckas YMeTh uccnenoBarb U CTPOUTh B rerpanu | 33 Henens
byHKIHS rpaduk JorapuGMUIECKOM
GyHKIHH
195 | [ToBTopenue: «IlepBooOpaznas u YMeTh BBIYUCIATH NIepBooOpaszHyto | B terpanu | 33 Henmens
WHTErpajn pPa3TUYHBIX QYHKIUH
196 | [ToBTOpeHue: «YpaBHEHUS U HEPABEHCTBA» YmMerts pemath norapudmuueckue | B terpamu | 33 Henmens
ypaBHEHUs] U HEPABEHCTBA
194 | PaccTositHuEe OT TOYKHU 0 IPSMOMH Pemienue 3agau B Tetpaau | 33 "Henens
198 | PaccrositHrE OT TOYKH 0 INIOCKOCTH Pemrenue 3amay B rerpagu | 33 Henens
199 | TloBtopenue: «CucreMbl ypaBHEHUIN U B rerpagu | 34 nenens
HEPAaBEHCTBY»
200 | IloBTOpeHue: «DIEMEHTHI TEOPUU B rerpanu | 34 Henens
BEPOATHOCTEW M MaTEMAaTHYECKOU
CTaTUCTUKI
201 | IloBTOpenue: «3agaun ¢ mapameTpaMm») B Tetpaau | 34 Hepens
202 | IloBTOpeHue: «3anayu ¢ mapameTpamMmm» B terpagu | 34 Henens
203 | PaccrosiHue Mexay AByMs Pemrenue 3agau B rerpagu | 34 nenens
CKPEIIMBAIOIIKUMUCS IPSIMBIMHU.
204 | Yron Mexay MIOCKOCTSIMU. Pemenue 3amau B Tetpaau | 34 Henens




[lpu opranmzanmu mporecca oOydeHUs B paMKax JTaHHOM pabodell mporpamMMmbl IpeanoiaraeTcs
OPUMEHUM CIIEAYIOMIMX TMEJIarOrMYecKuX TEXHOJIOTUH 00ydeHus: JUYHOCTHO OPUEHTUPOBAHHOE
o0OydeHue, o0yueHue ¢ mpuMeHeHneM onopHsix cxem, MKT.

BueypouHas nedTensHOCTh MO NpEAMETY NpeaycMaTpuBaeTcs B Gopmax: oHiaiH TectupoBanus EI'D mo
MaTeMaTHKe MOJIrOTOBKa K TECTUPOBAHUIO http://www.uztest.ru

[Tpu mpoMeKyTOUHON aTTeCTAIlNH HCIIONB3YIOTCS CIIEAyIOIIre (OPMBI KOHTPOJIS: Oecenna, WHANBU Y TbHBIN
OTIPOC, CaMOCTOsITeNNbHAsE paboTa, KOHTpOJIbHAs padoTa, JUKTAHT, TECT, padoTa Mo KapToYKaM, CAMOKOHTPOJIb,
TBOpUecKasi paboTa, Ipe3eHTalus U T. 1.
J1J1s OIIeHKU TOCTHKEHUHN y4yaluxcsi IpUMEeHseTCs NTHOaIbHAs CUCTEMAa OLIEHUBAHUSI.
Hopwmsl oneHku:
OreHKa MTUCHMEHHBIX KOHTPOJIBHBIX padoT 00ydaromuxcs Mo MaTeMaTHKe.
OTBeT OIleHNBAETCI OTMETKOH «5%, €CIH:
® paboTa BHINIOJHEHA MOJTHOCTHIO;
® B JIOTMYECKUX PACCYKICHUSIX U 000CHOBAHUU PEIICHUS HET MPOOEJIOB U OUINOO0K;
® B pEUICHMH HET MaTeMaTHYeCKHX OIIMOOK (BO3MOXHAa OJHAa HETOYHOCTh, OMHCKA, KOTOpas He
SBJIICTCS CIIEICTBUEM HE3HAHMsI WJIM HETIOHUMaHHs Y4eOHOTO MaTepuana).
OtMmeTKka «4» CTaBUTCS, €CIIU:
® paboTa BBINOJHEHA MOJHOCTHIO, HO OOOCHOBAHUS IIAroB PEIIEHUs HEJOCTATOYHBI (€CTH yMEHHE
00OCHOBBIBATh PACCY>KICHHSI HE SBISIIOCH CIEIMATEHBIM 00BEKTOM MIPOBEPKH);
® JOMyIIeHbl OJHa OIIMOKa WM €CTh JIBa — TPU HEAOYETA B BBIKJIAIKAX, PUCYHKAX, YePTEKaAX WU
rpadukax (ecau 3TH BUIbI Pa0OT HE SBISUIUCH CIICIUATLHBIM 00BEKTOM ITPOBEPKH).
OtMmetKa «3» CTaBUTCS, €CIIH:
® jomyiieHo Ooree oAHOW OmUOKH WU OoJiee IBYX — TPEX HEJOUETOB B BBIKJIAJKAX, YEPTEkKaxX WU
rpadukax, Ho o0yyaromuics 06aaaaeT 00s3aTeILHBIMI YMEHUSMU 110 TIPOBEPSEMOI TeME.
OTMeTKa «2)» CTaBUTCS, ECIU:
® JIONMYyIICHHI CYyIIECTBEHHBbIC OMMMOKHW, TMOKAa3aBIIWE, 4YTO oOOywarommiics He oOiagaer
00s13aTeIFHBIMH YMEHHUSIMH TI0 TAHHOM TeME B TIOJTHOM Mepe.

Yuutenb MOXKET IMOBBICUTH OTMETKY 3a OpPUTHHAJIBHBIA OTBET Ha BOMPOC HIIM OPUTHHAIBHOE
pelieHue 3a1a9u, KOTOPhIE CBUAETEIHLCTBYIOT O BHICOKOM MAaTEMAaTHYECKOM Pa3BUTHH O0YUarOIIerocs;
3a pemieHue Oojiee CIIOKHOW 3aJa4d WJIM OTBET Ha Oojiee CIOXHBIH BOMPOC, TPEITIOKECHHBIC
oOyJaroreMycst TOMOJHUTEIBHO MOCJIE BBIMOIHEHHUS UM KaKUX-IH00 IPYTuX 3aJaHuil.

OlieHKa YCTHBIX OTBETOB O0YYaIOIIUXCS IO MATEMAaTHKE
OTBET OIICHUBAETCS OTMETKOMN «5», €CIIN YUEHUK:
® [IOJTHO PacKpbUI COAep)KaHUEe MaTepuaia B 00beMe, IPelyCMOTPEHHOM MPOTrpaMMOi M YYEOHHKOM;
®  M3JI0KWJI MaTepHall TPAMOTHBIM SI3bIKOM, TOYHO HCITOJIb3ys MAaTEMaTUYECKYI0 TEPMHHOJIOTHIO U
CHUMBOIIMKY, B ONPEAEICHHON JIOTHUECKOM MOCIeI0BaTeIbHOCTH;
® [PaBWIBHO BBHITIOJHUI PUCYHKH, YEPTEKH, IPaPUKH, COTyTCTBYIOIINE OTBETY;
® [I0Ka3aJ] yMEHUE WLUIIOCTPUPOBATh TEOPUID KOHKPETHBIMHM IMPUMEpaMu, NMPUMEHATH €€ B HOBOM
CUTYAIIMH TIPH BBITTOJTHECHUH TPAKTHIECKOTO 3aIaHus;
®  [POAEMOHCTPUPOBAI 3HaHWE  TEOPUU  paHee M3YYEHHBIX COMYTCTBYIOIIUX  TEM,
c(OpPMUPOBAHHOCTh U YCTOWYMBOCTH UCTIOJIB3YEMBIX MPU OTBETE YMEHUN U HABBIKOB;
L4 OTBCYaJI CaMOCTOATCIIBHO, 663 HaBOOAIIINUX BOHpOCOB y‘-II/ITeJISI;



® BO3MOXXHBI OJIHA — JBE HETOYHOCTH IPU OCBEILIEHUE BTOPOCTEIIEHHBIX BOIIPOCOB UJIN B BBIKJIAJKAX,
KOTOpBIE€ YUEHUK JIETKO UCIPABUJI TIOCJIE 3aMEUaHUs yUUTEIIS.

OTBeT OLIEHMBAECTCA OTMETKOM «4», €clH YAOBJIETBOPSET B OCHOBHOM TPEOOBaHMSAM Ha OLIEHKY «5»,

HO IIPH 3TOM MMEET OJINH U3 HEJOCTaTKOB:

® B U3JOKEHUM JOMyLIEHbl HEOOJIbIIME MpOOEsbl, HE MCKAa3MBIIEE MATEMATUYECKOE COJAEpIKAHUE
OTBETA;

® JIONYIIEHbI OJIMH — JIBa HEJI0UETa MPH OCBEIIEHUN OCHOBHOI'O COJEpPXaHUs OTBETA, UCIPABICHHbIE
1ocyie 3aMeYaHus yUnuTes;

® JOMNyIIEHbI OmKOKa Win Oosiee ABYX HEJOUYETOB IPU OCBEIEHUH BTOPOCTENEHHBIX BOIPOCOB WM
B BBIKJIQJIKAaX, JIETKO MCIIPABJICHHBIE [TOCIIE 3aMEUaHUs YUUTEIIS.

OtmeTka «3» CTaBUTCS B CIEAYIOIINX CIyyasx:

® HENOJHO PAacKpBITO COJIEep)KaHue MaTepuaia (coiepiaHue H3JI0XKEHO (QparMeHTapHO, HE BCeraa
MOCJIeIOBAaTENbHO), HO MOKa3aHO O0lllee MOHMMAaHHWE BOIPOCa U MPOJAEMOHCTPUPOBAHBI YMEHHS,
JIOCTATOYHBIE [UISI YCBOEHHS TporpaMmMHoro warepuana (ompexaeneHsl «TpebGoBaHuAMH K
MaTeMaTU4YeCKOil MOArOTOBKE YUalllUXCs» B HACTOALIEH MporpaMme 1o MaTeMaTuKe);

®  UMENHCh 3aTPYJHEHUS MW JOMYIIEHBl OMIMOKU B ONpEAeIeHUN MaTeMaTHYeCKOW TEPMHUHOJIOTHH,
yepTexkax, BhIKJIAKaxX, UCIIPABJICHHBIE I10CJIE HECKOJIBKUX HABOASIIUX BOIIPOCOB YUUTES;

® VYYEHUK HE CIpPaBWICA C IPUMEHEHMEM TEOpPUM B HOBOM CHUTyalMd TIIpU BBIIOJIHEHUU
MPAaKTHYECKOTO 3aJaHMsl, HO BBIMOJIHII 3aJaHUs 0053aTeIbHOTO YPOBHS CIOXHOCTH O JaHHOU
TEME;

OTmeTKa «2» CTaBUTCS B CIIEAYIOIINX CIydasx:

® He PacKphITO OCHOBHOE COJIepKaHue y4eOHOr0 MaTepHaa;

® 0o0Hapy>KEHO HE3HaHUE YUCHUKOM OoJiblIeil Wiu Hanbosee BaXXKHOM YyacTu y4eOHOro MaTepHaa;

® JIONyIIEHbl OWIMOKM B ONpPENEICHUM [OHATHH, IpU HCIOJIB30BAHUM MAaTEMaTH4ECKOU
TEPMUHOJIOTHH, B PUCYHKaX, 4epTexax WM rpadukax, B BBIKJIAJKaX, KOTOpble HE HCIPaBIICHBI
1ocjie HECKOJBKHUX HaBOJSALINX BOIPOCOB YUHUTEIS;

® yYeHHUK OOHApYXWJ MOJHOE HE3HAHHE M HENMOHMMAaHME M3y4aeMOro y4yeOHOro Marepuana Wid He
CMOT OTBETUTh HU HA OJIMH U3 MTOCTABJIEHHBIX BOMPOCOB 10 U3yYEHHOMY MaTepHualy.

[TporpaMMHO—MeETOMUECKOE OOeCTICUeHHE:
Crnncok nureparypsl AJis yUUTENs, CIPaBOYHbIE IOCOOUS], UHTEPHET- PECYPCHI:
MeTtoaudecKkue mocooust

1. Mopaxosuy, A.I'., CemenoB I1.B. Anrebpa u Hauana marematudeckoro ananmmuza. 10 -11 xmacc.
Metoandeckoe mocodue it yuutens (mpoduibHeIA ypoBeHs) - M.: Maemo3una, 2020

2. Caakan CM., bytyzoB B.®. HW3zyuenume reomerpuum B 10-11 knaccax: wmeroauueckue
pEeKOMeHIaluu K yueOHUKY: KHUra 1uia yuutens. — M.: [Ipocsenienue, 2020

JrmakTnyeckuit Matepua

1. Anexcanaposa JI.A. AnreOpa u Hayasia MaremaTtuyeckoro ananusa. 10 xmacc. CamocTosTenbHbIe
pabotel (mpoduabHBIN yYpoBeHb). — M.: MHemo3uHa, 2020

2. AnexcanapoBa JI.A. Anrebpa u Hadana marteMaTHueckoro anainmsa. 11 kmacc. CamocTosTeTbHbIE
pabotsI (mpodmiIbHBINA ypoBeHb). — M.: Muemo3suHa, 2020

3. I'mu3bypr B.M. Anrebpa u Havyana ananuza. KouTpombHble pabotsl g 10-11 kmacca
001e00pazoBaTeIbHBIX YUpexaeHu (IpodrIbHBIN YpoBeHb). — M.: MHemo3uHa, 2020



4. 3us b.I'. lunaktnueckue matepuansl o reomerpun 1uist 10 kimacca. — M.: [Ipocsemenue, 2020
Jluteparypa aisa 00yyaromuxcs

1. XKadspos A. K. Obyuaromuii 3anaunuk. Matematuka 10-11 kmaccsl. [IpodunbHblii ypoBeHb. — M.:
[Ipoceemenue, 2020 r.

2. Maremaruka. [logroroska k EI'3-2021. DieMeHThI TEOPUU BEPOSITHOCTEH M CTATUCTUKU: yueOHOE
nocobue / [lox pen. @.®. Jlsicenko, C.10. Kynabyxosa. — PocroB-na-Jlony: Jlernon-M, 2022 — 32 c.
— (T'oroBumcs x EI'D)

3. EI'D: 3000 3amau ¢ orBetamu no Matematuke. Bee 3amanus rpynmel B / Ilon pen. A.JI. Cemenosa,
N.B. Amenko. — M.: U3n-Bo «Ox3amen», 2022 — 511 c. (Cepus «bank 3aganuii EI'9»)

DNEKTPOHHBIE PECYPCHI

1. OtkpeorThiii 6ank 3aga4 EI'D mo matemaTtuke — Pexxum noctyma: http://mathege.ru

2. EI'3-2022: marematuka. 3amaun. OtBerhl. Pemenus. OOydaromas cuctema mutpus ['ymumna
«Pemry EI'D» - pexxum moctyma: http://reshuege.ru

Omnmnaiin-noaroroska k EI'D u 'TMA — Pexxum noctyna: http://ege.yandex.ru

Caiit http://alexlarin.net/ege.

Caiit http://www.fipi.ru.

OO6pa3zoBaTenbHBIN MOpTa «Ydyeda» www.ucheba.com
Ceprep undopmannoHHou moanepxkku «EI'D» www.ege.ru
YduTenbckas ra3era: JeKTPOHHAs Bepcus http:/www.ug.ru
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KoHTpo/ibHO — N3MepuTeIbHbIe MATEPHUAJIBI

Anrebpa
KOHTPOJIbHASI PABOTA N2 1 (1 uac)

BapwanT 1

. Haiigure ocrator or genenns =Ha 11 umcna 437,

. BanuinuTe neprofuydeckyo apods 0,(87) B Buage 0OEIKHOBEHHOI
Apo6H.

. CpaBHHMTE YHCIA J§ + JiE H 3J§.

. Pemnre ypasHenne x* + 1 — 6x = 2|x - 3.

. Pemmure mepaserctso |x* - 8| < 2x.

. Mocrpoiite rpaduk GyHkmEr y = |- 2 — |x + 5.

KOHTPOJIbHAAl PABOTA N2 3 (1 vac)

Bapwmanr 1

. IIeHTp OKPYXHOCTH eANHWYHOTO PAZMYCA COBIANAET ¢ HAYATIOM KO-
opaurat nnockoctu xOy. Ilpunagnescar am gyre PP, rme

P, [—%] P, [%], rouxku M,(-1; 0), M,(0; -1), Ma(%z —%)1
-

1? ; ctg 5—I

. Berancnnre: sin %; cos (405°); tg (—

. Beruucaure ctg (¢ — 3n), sin (¢ + 2x), tg (t — ®), ecnu cos (t + 2w) =

[}
3
A
A
-
A

|

. PenrvTe HepaBeHCTBO: a) cos t > 1 G) sint <

1
2’ 2

2
. locrpoitre rpaduk dyrxmun y = sin {x - %) + 1.

. HeenepyiiTe dyHEKOMIO Ha YeTHOCTH M NEPHOJHYHOCTE; VHKAMHA-
Te OCHOBHOH IEPHOJ, €C/H OH CYIeCTBYeT:
a)y=sinx +cosx; 0) y=2x*+ |sinx|

. CpaBuuTe yucna a = cos 6, b = cos 7.

. Pemure Hepasencreo |x — 2n| < cosx — 1.

[ ]

KOHTPOJIbHASI PABOTA N2 2 (2 yaca)

Bapmanr 1
. 3amaeT 1M VKAsAHHOE IPABHI0 GyHKIUW y = f(x), ecmn:
2
D ={ DR gy ;'11g2f31‘
X)) = = - y
Ve + 1, x>0 V1) *
x -3 x> 37

B cnyuae moMoMKHUTENBHOTO OTBETA:
a) Hatigure o6MaCTE ONpeENeHHA QYHKIIHH;

b
6) BrIumMecTHTE 3HAYEHWA (QYHEKIMH B Toukax —2; 1; 5; 3

B) mocTpoiiTe rpadEK HYHKIIHH;
r) HafiiuTe NPOMEMMYTKH MOHOTOHHOCTH (JVHKIIMH.

. Heenepyitre gyuknmwo y = 3|x| — x* na werHocrs.
. ¥ = f(x) — nepuoguueckas dyEkouA ¢ nepuogom T = 3, Hage-

cTHO, uTo f(x) =2 —x,ecrm 0 < x < 3.

a) IMoctpoiite rpadux pyEKIHEHA.

6) Haligure Hy1H QyHKIIHHA,

B) Haitnure Haubonsinee H HAMMEHBIIEE 3HAYEHHA PYHKIIHH,

. IIpuaymaiiTe OpEMep AHATUTHYECKH 3A0AaHHONH (QVHKIHH, 00-

JIaCTh ONpefeNieHAA KOTOPOil — OTKPHITHIL ayu (—o0; 0).

. HasecTHO, uTO QyHKNHA y = f(x) Boapacraer Ha R. Pemmure

HEpaBeHCTBO f(%) < fi(5).

. Haiigure dyuxmumo, obparayio dyuxuus y = x° + 5, x = 0,

ITocTpoiiTe HA OAHOM YepTerke rpadMKH JAHHON H MOJy4YeHHOMH
yHRIHIL.

. Beruncnure: —— +

1 1 1 1 1

+ + T
1-6 6-11 11-16 16-21 7176



KOHTPONbHASA PABOTA N2 4 (2 yaca)

Bapuant 1

1. Brruucnure:

a) b arccos % 4+ 3 aresin’ ['——’J;—E«);,

6) sin (4amcos[_._12.} - 2amtg%).’- .

2. Tlocrpoiite rpadbuk dyEKuuu y = 2 sin 3x.
3. Pemunre ypapHeHMe:

a) 6sin*x + Hecosx— T=0;

6) 2sin*x + sinx cosx — 3 cos®?x = 0.
4. Hafizure KOpHH ypaBHeHHA Sin (3x - %) =

mue npoMexyTRY [—2m; mW).
5. TMocrpoiite rpadnk QyEKOHE § = arcsin (x + 1) — 1.

%, npuHAaAIeMxa-

6. PemiuTe cuCTEMY HEDABEHCTB:

mx{%, cosx = 0,
6) | N
msx}_%; mxc—?.

a)

=t

(=L

. BeraBcanTe: [

7. Pemure ypasrenne arcsin (3x° — 1) = aresin (10x - 4).

KOHTPONbLHAA PABOTA N2 6 (1 vac)
Bapuanr 1

. Boiuncnure:

a) (5 + i)-2 + 8i);  ©) T%’I

. Haobpasure Ha KOMIJIEKCHOH MI0CKOCTH:

a) cepemMHY OTPe3Ka, coeAHHAKINEro Toukn: 1 + 2i u 3 + 2i;

) MHOKECTBO TOYEK 2, YAOBJIETBOPAKIMX YCIOBHIO arg 2 = %;

B) MHOMECTBO TOUEK Z, YIOBJIETBOPHAIIIMX ycaosuio |z| < 3.

. BanuImpTe KOMILIEKCHOE YHCJI0 B CTAHAAPTHON TPHIOHOMETDH-

yeckoi dopme: a) 6 — 6i; ©) —4 — 3i.

. Pemrre ypasrenme x2 — 2x + 2 = 0.

=1+ N'E)‘_
2

KOHTPOJIbHAR PABOTA N2 5 (2 yaca)

BapuaHnt 1
1. JoKaxHuTe TOMIECTBO:
1 - cos2x y
a) 1+cos2r te" x;

6) cos x + cos 2x + cos 6x + cos'b:=4cos% cos%costu.

sinx
2. YnupocTuTe BhIpajieHue

n_ox . .
tg i E)(l + 8in x)
3. Brruncaure 2 sin 3x cos 5x — sin 8x, ecnu sin x — cos x = 0,9.
4. Haiigure cos® 7, ecxn tg 32’—‘- + x] = —ﬁ, xe (r:; %]

5. Haiigure KOpHM ypaBHeHH# sin 8x cos 2x = sin Tx cos 3x, npu-

HaJIEsKAIIHEe IPOMEKYTRY [% Tt]-

6. Pemure ypaEHeHHe:
a) J2sinx - Jﬁcosx:\@;

6) 1 + cos x = ctg %

7. Berancnure tg (arcsm(-%) + arw:ls(-:}ﬁ]]

. Pemmmre ypasmenne 2° + 3 + 4i = 0.

. HafiguTe MHOMECTBO TOYeHK, H300DAMAIOIIHY KOMILIEKCHLI®

lz —i] <1,

YHUCIa, YAOBJIESTBOPAIOIIME YCIOBHAM: {|z +1]<1

8. Pemnre ypapHenue 5 sin 2x — 11 (sinx + cosx) + 7= 0.



KOHTPOJIbHASl PABOTA N2 7 (2 vaca)

Bapuanr 1
1. BeraucauTe NMepPBHIE, TPHAUATHEIA M COTHIH 4ieHB! MOCJEL0BA-
TeNBHOCTH, eCJIM e n-H wieH sagaerca dopmynoi x, = %

2n + 30
2. HccnenyiiTe nocaejoBaTe/IbHOCTE X, = n HA OrpaHHYeH-

HOCTH H HA MOHOTOHHOCTE.

n-2n+2, . xX2-6x+9
s n+12 O Mgy

4. IonsaysAck onpefeieHHEM, BRIBEAHTe (POpMynay AH(depeHn-
POBAHMA QYHKIHHA Y = ﬁ'

3. Beruucaure: a) lim

5. Iloneayscs, npasunamu u opmynamu guddepennuposanns,
HafiinTe NPOM3BOAHYI0 DYHKIMH:

a)y:§—2x2+4x—5:

ﬁ)y=v‘r;+sin% + x* tg 2x;

B)y= 1-cosx
Y= T sinx
6. HanuomTe ypaBHeHHe KacaTelbHOW K rpadHKy GYHKIHH

. n
y =sin® x B ToUKe X = — .

7. Hokamure, uro PyHKUUA § = +2X YOOBIETBOPAET COOTHOMIE-

1 ”
HIO -5 + 7 =0.
P Y

8. Hafigure niomans TpeyroJbHuKa, 06pasoBaHHOro 0CAME KOOpP-

AAHAT M KACATeNbHOH K rpadmky GyHKOHHA Y = 2;:_ B TOukKe

x=-1.

KOHTPOJIbHASl PABOTA N2 B (2 yaca)

Bapwanut 1

1. HecnenyiitTe dyHEKInI0
x2

V=%x-12
HA MOHOTOHHOCTE B aﬂcmyMH.

2. IMocrpoiite rpaduk byHxnun y = 3x* — x2,

3. HalinnTe HAMMeHbIIee W HAHOOJAEBIIEe 3HAYEHHA (PYHKIHH

y= %x‘ - %x"‘ + 1 Ha orpeske [-1; 1].

4. B noxyxpyr pageyca 6 cM BIicaH NpAMOYTOILHAK. YeMy DABHA

HauboJIBINAA NAOIIAAL NPAMOYTOJALHHKAT

5. [lokamuTe, YTO NPH X € [0-, %] CIPABE/JTHBO HEPABEHCTEO

cosx + xginx > 1.

6. Ilpu xakux 3HaAYEHHMAX napaMerpa ¢ QYHKUHA

y = 2ax® + 92 + 54ax + 66
yOuipaeT Ha Beell uncsroBoll mpamoi?



OTBeTbI K KOHTPOJILHBIM paboTaM.

29

KoutponsHast padoraNel. 1.8.2. 33 . 3. V315 5 342 L 4.-1;7. 5.2<x<A4.

15
Konrposbhas padoraNe2. 3.0) x =2 +3m,meZ. 5. —-3<x< 2. 6.y = \/X_S 7. 76

Kontponbnas paboraNe3. 7. cos 6 > cos 7. 8. 2.

17n 11m 5S¢ mTnmn7n Sn 27 T T
——— e, T, ——+2m ——+2mn,n € Z ——+2mm
KonTposbHas padotaNe4. 4. 9 9 9 393 6 3 . a) 3 <x< 6 .0) 2 <x<
—£+27m,n S/ L
4 7.3
E)Eyg_n;n' iS_n_£+27Tn,n e’/
Kontponbhas padoraNe5. 2. tg x. 3. —0,19. 5. 2710 '10 6. a) 6 4 ;0)nt+2nn,neZ. 7.—7. 8.
iarccos—2+£+27m,n eEZ.
10 4
oY ~1+iV3
V2(cos(= X )+isin(-2)) 3 3 i3
Kontponbhas padoraNe6. 3. a) 6 4 4 ; 6) 5(cos( -  + arctg 4 ) +isin( - w + arctg 4 ). 4.1 £ 05, 2 .6.1-2i, -
1 +2i.

1
Konrponbnas padoraNe7. 3. a) 3 .6) 2 4 8.2

>
6

Kontponbhas pabotaNe§. 3. - ;1. 4.36. 6.a<0.



I'eomerpus

KonTponbnast paborta Nel

1°. OcHoBanne AD tpanenuu ABCD nexHuT B IJIOCKOCTH .
Yepes sepmuunasl B u C Tpanenuun nposejeHbl napajjebHble
npaMble, NepeceKallnHe IJIOCKOCT a B Toukax E u F
COOTBETCTBEHHO.

a) Kakoso BaammHOe pacnosioxkenue npambeix EF u AB?

6) YUemy paBen yron mexay npambimua EF u AB, ecau
£LABC =150°? Orser obGocryiire.

2, lan DOpOCTPAHCTBeHHBIN ueThipexyroabHHK ABCD,
B KoropoM auaroHaju AC m BD pasrbl. CepefiHHBI CTOPOH
8TOro 4YeThIpeXyroJbHMKA COeJAHHEHbl MOCJIeOBATEJbHO OT-
PpesKaMH.

a)’ BeinoJHHTe PHCYHOK K 3ajade.

6) MokaxuTte, HYTO MNOJYyYEHHBIH 4YeThIpeXyroJbHHK —

pom6.

KonTponbnast pabota No2

1°, IIpaMele @ ¥ b JeaT B NepeceKalOMMXCA IIOCKOCTAX
a 1 f. Moryr sm aru npambie GmTH: A) NapaijeJbHLIMH;
6) ckpemuBalomumuca? Caenalite pHCYHOK ANA KaXAOTo
BO3MOXXHOT'O CJAy4Yas.

2°, Yepes Touky O, He Jexamyio MexAy NapaiieibHbl-
MH IUJIOCKOCTAMH o M B, nposeaens! npaMble | ¥ m. [IpaMasn
| nepecerkaer niockocTH a H B B Toukax A, m A, cooTBeTrcT-
BeHHO, NpAMads m — B Toukax B, u B,. Haligure anuny or-
peaka A,B,, ecanm A;B;=15 cm, OB,:0B;=3:5.

3. Haobpasure Terpasap DABC u nocrpoiiTe ero ceyeHue
IJIOCKOCTbIO, Npoxoasmei dYeped Touka M u N, asaswommue-
ca cepegunHaMu pebep DC m BC, m Touky K, Takyio, 4To
KeDA, AK:KD=1:3,

KonTponbnas paborta Ne3
[ 1. OcHoBaHmMeM NpPAMOYTrOABLHOIO napajjesennanesa cay-

HMT KBAJpAT, AHArOHAJL Napannenenuneaa pasxHa 2V6 cm,
ero maMepeHHA oTHocATcA Kak 1:1:2. Haftaure:
a)’ M3MepeHHA NapaJjjejenuneja;
6)° cHHyC yraa MeXAy AMATOHAJBIO MApaJijeNenHnesa M
OCKOCTBIO €ro OCHOBAHHA.
2. Cropona kpagpara ABCD pasHa a. Yepea cropony AD
a

npoBejieHa MJOCKOCT:E 0 HA PACCTOAHHH 2 oT TOukH B.

a)® Ha#iaure paccrosEne or TouKH C [0 NJIOCKOCTH O.
6)° IToka:kutTe HA PHCYHKe JHHeNHbI yros AByrpaHHOro
na BADM, Mea.

B) HailiauTe cHHYC yria MeXxay MJIOCKOCThIO KBAApaTa M
OCKOCTBIO O1.

KonTponbHas padota Ned

1°. OcuosanmemM nupamMuasl DABC sasaseTrca NpaBHb-
# Tpeyroasauk ABC, cropona koroporo pasHa a. Pe6po DA
preHAHKYAApHO K naockoct ABC, a naockocrs DBC co-
apasger ¢ maockocteio ABC yroan 30°. Haidiaure naomans
KOBOM MOBEPXHOCTH NMHUPAMHALI.

2. OcHoBanmeM npamoro napaanenenunesa ABCDA,B,C,D,

aerca pom6 ABCD, cTopoHa KOTOpPOro paBHa @ M yroa
en 60°. Ilnockocrs AD,C, cocTaBasieT ¢ IJOCKOCTBLIO OC-
panua yroa 60°. Hailigure:

- a)? BeicoTy pomba;

6)° BpicOTY mapainenenunena;
B)" naomazas 6G0KOBON MOBEPXHOCTH Napajjesenuness;
r) nJaomaas NOBEPXHOCTH Napajijejenunesa.

Konrtponsnas padora Ne5

B napannenenunene ABCDAB,C\ D, AB=6cm BC=8cm, AA, =10
CM. HaIUTE JAJIMHBI BEKTOPOB AC , DCI , CBI , BlD
Pemmre ypasuermue AD+NF+Xx+DE—NK=AF

Jano: m=3a+6b n=-2a-4b . Haiinure

-

k=it l (e )— L
2 3

Han napannenenunen ABCDAB,CD , inaronaiu KoToporo
nepecekarotcsi B Touke O, M- cepequna C,D,, AF : FD=2:3,C, K: KC
=5 : 4. Beipasure Bexktopsl AC, KB, MC, DA, FK, C,D, DO, B,F, BM

AAI_aCTB—B DC:C

4yepe3 BEKTOPBI = , = ,



OTBeTbI K KOHTPOJILHBIM paboTaM.

KoHnTtponbsHas padora Nel KoHnTtponbhas pabotaNe5
1. a) ckpenmparommecs. 6) 30°. 1. AC —q0, DG 5 34 CBy -, Va1 BD _jg V2 , % EK
11a+3B
3. 2
. 2 . ! .
Kountponbhas padora No2 4.AC= C - b ; KB, = 9 @+ b ; MC = - 2 ¢ _a ; DA, = @ 4+ b s FK
E 4
=- 5 b + C + 9 a ;C1D=- a - C
1 11 2 oL
po=2 C4+2 b4+2 0.gp=-C _ 0 _ 5 .gy=0_b_2 ¢
Pwc. 1.35 Konrponsnas padora Ned
g. Puc. 1.35, alb, a=Vb'.
. 9 cm. 5 -
5 Gl — ya: 1. a%. 2. a) 23%; 6) 3¢; ») 6a%; 1) 0?(6+\3).

KonTponbhas padota Ne3



1. a) 2 cM, 2 cmM, 4 cM; 6) %.
2. a) %; B) 30°.



	Некоторые сведения из планиметрии 12 часа
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