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IlosicHuTeILHAS 3aMUCKA

Pabouas mporpamma mo marematuke s 10-11 kmacca pa3paborana ¢ yderom TpeOoBaHHI
@enepanbHblii  ['ocymapcTBeHHBIH 00pa30BaTeNbHBIA CTAaHAAPT OCHOBHOTO 0OIIero o0pa3oBaHUS
YTBEp)KIEHHOTO TpuKazoM MmunucrepctBa OOpasoBanuss u Hayku P® ot 17.12.10 Nel897, B
COOTBETCTBUU C aBTOPCKOM mporpammoit Maremaruka: nporpammsel: 5—11 kmaccel A.I'. Mep3msik, B.b.
[Monmonckuii, M.C. Sxup, E.B. Bynko /. — M.: Benrana-I'pag, 2014.

Mecmo yuebnozo npeomema 6 yueoHom niane:

Jlannas paboyvast mporpaMma 1o MaTeMaTHKe pa3paboTaHa IJisi KIACCOB, N3yYalOIIUX MaTeMaTHKY
Ha 0a30BOM YpOBHE, paccuMTaHa Ha 4 yaca B Hexento, Bcero 140 yacoB B roja. Ilockonbky mpu Takom
KOJIMYECTBE YacOB HEBO3MOXKHO JeleHue mnpenMera «Marematuka» Ha «Anredpy M Hayaia
MaTeMaTHYeCKOro aHaiau3a» u «l'eomerpuio», aBTopckue pabouue nporpammsl K ganHomy YMK Obuin
nepepaboTaHbl, MOCKOJbKY pacCUUTaHbl Ha MpEenojaBaHue MaTeMAaTHUKH IMPH ISITH Yacax B HEAENIO: TPU
yaca — Ha anreOpy M Hauyaja aHaiM3a, JBa 4Yaca - Ha reoMmerpuro. B paMkax emumHOro Kypca
1enecooOpazHo M3y4yaThb Marepuan OJOKaMHU, KaXIbl M3 KOTOPBIX OyAeT 3aBepliaThCs KOHTPOJIbHON
paboToii.

I[lnanupyemble pe3yabTaThbl 00y4eHU s
N3yuenne anreOpbl m Havyan aHanm3a u reomerpuud B 10, 11 kimaccax maeT BO3MOXKHOCTH
YYaIIUMCSI IOCTUYD CIEAYIONIUX PE3yIbTaTOB:
B nuunocmnomuanpagnenuu

* CHCTEMHOE U OCO3HAaHHOE YCBOCHHE Kypca ajlreOphl U Hayall MaTeMaTH4YEeCKOrO aHaIu3a u
reOMETPHH;

* (dopMHUpPOBaHHE MATEMAaTUYECKOTO CTHJIS MBIILJICHHS, BKIIOYAIOIIETO B ce0s1 MHIYKIIUIO U
NEAYKINIO, O0000meHne W KOHKPETH3AlMI0, AaHaIM3 ¢ CHHTE3, KIACCH(PUKALHUIO |
CUCTEMAaTH3allHI0, a0CTparupoBaHUE U aHAJTIOTHIO;

* (dopMHUpPOBaHHE WHTEUIEKTYaAJIbHOH YECTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOIOJICHUIO MBICTUTENIbHBIX CTEPEOTHUIIOB, BBITEKAIOIIUX U3 OOBIIEHHOTO OMbITA;

* BOCHHTAHHE KayeCTB JIMYHOCTH, OOECIEUUBAIOUINX COLMAIBHYI0O MOOMIIBLHOCTb,
CIOCOOHOCTh MPUHUMATh CAMOCTOSITENIbHbIE PEIICHHUS;

* ¢dopMUpOBaHHE KayeCTB MBIILICHUS, HEOOXOMUMBIX JUIsl aJanTallid B COBPEMEHHOM
HH(pOPMAITMOHHOM OOIIIECTBE;

* pa3BUTHE WHJIMBUIYaJbHOCTH W TBOPUYECKUX CIOCOOHOCTEW, HANpaBlIEHHOE Ha

MOATOTOBKY BBIITYCKHUKOB K OCO3HAHHOMY BBIOOpPY Mpodeccuu

B memanpeomemnomnanpaenenuu:

* IpuUOOpEeTeHHE OMbITa OCYIIECTBICHUS Y4eOHO-HCCIEN0BATENbCKOW, TPOCKTHOW H
MH(OPMALIMOHHO-TI03HABATEILHOM 1eATEIbHOCTH;

* ¢dopMupoBaHHe OOLIUX CIIOCOOOB MHTEJUICKTYAJIIbHOW JESTENbHOCTH, XapaKTEpHBIX TS
MAaT€MaTHKU U SIBISIOIIMXCS OCHOBOM MO3HABAaTENbHOM KyJIbTYpbI, 3HAUMMOMW IJI Pa3IMYHBIX
cdep yenoBeYecKoi eI TeNbHOCTH;

* IpUOOpETeHHE OMbITa OCYIIECTBICHUS YU4eOHO-MCCIENOBATENbCKOW, TMPOCKTHOW H
MH(OPMAIIMOHHO-TIO3HABATEILHOM JIeATEIHHOCTH.

Bnpeomemnom nanpaenenuu:

* pa3BUTHE HMHTepeca OOyJaloUIMXCS K W3YYSHHIO anreOpbl M Hayal MaTeMaTH4ecKOro
aHaJIM3a U TEOMETPHU;

* WCMOJIb30BAaHUE MAaTEeMaTHYECKUX MOJENEH Ui pelleHHs MPUKIAJHBIX 3a/ad, 337a4 U3
CMEXHBIX TUCIHUTUINH.
Yucna u eviuucienus




ITo oxoHYaAHMM M3YYeHUS] Kypca yYaluiicss HAyYUTCs

® ONepUpOBaTh TMOHATHEM «paJMaHHAsh Mepa YIia», BBINOJIHATH NPEOOpa30BaHUA
paguaHHOM MEPBI B IPALYCHYIO U TPALyCHON MEPBI B PaIMaHHYIO;

® OIEpPUPOBATH MOHITUEM «KOMIUIEKCHOE YHMCIIOY, BBITIOJHATH apU(METHUECKUE OMEPALIH
C KOMILJIEKCHBIMH YU CIIAMU;

¢ u300pakaTh KOMIUICKCHBIE YHCIIa HA KOMIUIEKCHOH TUIOCKOCTH, HAXOJUTh KOMIUIEKCHYIO
KOOPJIUHATY YUCIIA.

Yyammiics moJy4YuT BO3MOKHOCTh:

® JCIOJIb30BaTh pa3JINYHbIE MEPbl M3MEPEHUs YIJIOB IPU PEIICHHH T'€OMETPUYECKUX
3a/1a4, a TaKXKe 3a/1a4 U3 CMEKHBIX JUCLUIIINH;
® [IPUMEHSATh KOMIUIEKCHBIE YUCIIA JUI PEIIeHUs anredpandeckux ypaBHEHUM.

Buvipaxycenus

ITo okOHYAHNH M3YYEHUS KypPCa YYalMHCH HAYYUTCSH:

® OIEpUpPOBATh MOHATUAMHU KOPHS N-U CTENEHH, CTENEHU C pPallMOHAIBHBIM IMOKa3aTelleM,
CTENEHHU C JeHCTBUTEILHBIM MTOKa3aTeNIeM, Jorapudma;

® T[PUMEHATh MOHATUS KOPHA N-Ml CTENeHW, CTENeHH C palOHAIbHBIM IOKa3aTelleM,
CTENEHU C JeHCTBUTENbHBIM MOKa3aTeseM, Jlorapu(ma U UX CBOMCTBA B BBIUHUCICHUIX U
MIpH pElIeHUH 33]1aY;

® BBINOJIHATH TOXJIECTBEHHbIE NpeoOpa3oBaHMs BBIPAKEHHM, COJepXkalluXx KOpPEeHb N-ii
CTENEHH, CTENEeHU C PAlUUOHAJIBHBIM TIOKa3aTeleM, CTENeHH C JeHCTBUTEIbHBIM
rokasaresem, Jorapudm;

® OIepUpoBaTh MOHATUSMU: KOCHUHYC, CHHYC, TAaHI€HC, KOTAHI€HC Yrja IOBOpOTa,
apKKOCHHYC, apKCUHYC, apKTaHT€HC U apKKOTAHT€HC;

®  BBINOJIHATH TOXKECTBEHHbIE MPEe0OpPa30BaHMsI TPUTOHOMETPHUUECKUX BhIPAXKCHHIA.

Yuamuiicsl OJTYYUT BO3MOKHOCTD:
® BBINOJIHATH MHOTOIIATOBBIE MPE0OpPa30BaHMs BBIPAKCHHM, MPUMEHSS HIUPOKUNA HabOp
CHoco0OB U MPUEMOB;
® T[PUMEHSTh TOXKAECCTBEHHbIE MPEOOPa30BaHUS BBIPAKEHUN M pelIeHHs 3aJad U3

PAa3JIMIHBIX PA3CJIOB Kypca.

Ypasuenusn u nepagencmea

ITo okOHYAHNH M3Y4YEeHUS Kypca YYalMHCa HAYYUTCH:

¢ pCuiaTh UPPALUOHAIBHBIC, TDUTOHOMCTPUYICCKHUEC, ITOKA3ATCIIbHBIC U J'IOl"apI/I(l)MI/ILIeCKI/Ie
YpaBHCHHA, HCPABCHCTBA U UX CUCTCMBI;

¢ pCuIaThb aﬂre6pa1/1qec1<ue YpaBHCHHA Ha MHOXKCCTBEC KOMIIJICKCHBIX YHUCCII;

¢ [IOHUMMAThb YPABHCHHUC KakK Ba)KHCI\/'II_Hy'IO MAaTEMAaTHYCCKYH0O MOJCIIb JIA OIIHUCAaHHUA U
HU3YyUCHUA paBHOOGPaBHBIX PCAJIBbHBIX CI/ITyaI_[I/II\/'I, pemaTtb  TCKCTOBLIC  3aJavd
anre6panqec1<I/IM METOAOM;



OpPUMEHATh  rpaduyeckue  MPeICTaBICHHsS  JUIA  WCCICAOBAHUS  YpaBHEHHIA.

Yyammiics moJy4YuT BO3MOKHOCTD:

OBJIAACTh PUEMAMH PELICHUS YPABHEHUM, HEPABEHCTB U CUCTEM YPAaBHEHMI; IPUMEHATh
anmnapar ypaBHEHHUI JUIsl pelleHHs] pa3HOOOpasHbIX 3a/lad U3 MaTeMAaTHUKH, CMEXHBIX
IPEAMETOB, IPAKTUKH;

MPUMEHATh TpaduyecKre MPenCTaBICHHUS IS UCCICIOBaHUS YpaBHEHHIA, HEPAaBEHCTB,
CUCTEM YpaBHEHMH, COJICPIKAILUX ITaPAMETPHI.

Dyukyuu

Ilo oxoHyaHuMn HU3YyYCHHS Kypca yanHHﬁCﬂ HAYYUTCHA:

IIOHUMATh U UCIIOJb30BATh q)yHKHI/IOHaHI)HI)Ie IIOHATHSA, SA3BIK (TepMI/IHI)I, CHMBOJIMYECKUEC
0003HaYEHHS);

BBIMIOJIHATE ~ MOCTpPOEHHE TpaduKoB (QYHKIUH C  TOMOIIBIO T[E€OMETPHUUYECKUX
npeoOpa3oBaHMiA;

BHITIOJIHATE TIOCTPOEHHE TPadUKOB BUAA Yy = VX , CTENEHHBIX, TPHTOHOMETPUUYECKHUX,
00paTHBIX TPUTOHOMETPUUECKUX, MIOKA3aTENbHBIX U JIOTapUPMUUECKUX (YHKIIMIA;
HCCIIEeI0BaTh CBOMCTBA (DYHKIIMIA;

IIOHUMAThb q)YHKHI/IIO KakK Ba)KHeﬁmym MaTEMaTHYCCKYI0O MOJACIIb A OIMMCaHUA
MIPOLIECCOB U SIBJICHUN OKPYKAIOIIETO MHUPA, MPUMEHATh (PYHKIMOHAIBHBIM S3BIK IS
OTIMCAHHUS U UCCIIEOBAHUS 3aBUCUMOCTEHN MeX Iy GU3NUECKUMU BETMUYMHAMHU.

Yyammiics moJy4uT BO3MOKHOCTD:

MIPOBOJUTH HCCIEAOBAHMS, CBSI3aHHBIE C HM3YYCHHEM CBOMCTB (PYHKIUH, B TOM YHCIE C
HCII0JIb30BAHUEM KOMIIBIOTEPA;

WCIO0JIb30BaTh ()YHKIMOHAJIbHbIE MPEICTABICHUS M CBOMCTBA (DYHKUMUN Ui pEUICHUS
3a/1a4 U3 pa3IMYHbIX Pa3fesioB Kypca MaTeMaTUKH

demenmpl Mamemamuueckozo anaiu3d

Yyamuiics Hay4YnTCA

MOHUMATh TEPMHUHOJIOTHIO M CHMBOJIMKY, CBSI3aHHYIO C MOHSTHUSMHU MPOU3BOJIHOM,
epBoOOpa3HON U UHTErpaa;

pelaTh HepaBeHCTBa METO0M MHTEPBAJIOB;

BBIYHCIISATH IPOU3BOAHYIO U TIepBOOOpa3Hyto GpyHKINH;

WCIOJIb30BaTh MTPOU3BOIHYIO JUIS UCCIIEIOBAHUS U MOCTPOCHUS rpa@uKoB (HYHKIIHIA;
MMOHUMATh F€OMETPUUYECKHUIM CMBICI IPOU3BOIHOMN M OTIPEACIEHHOTO HHTETpalia;
BBIYUCIIATH ONPEIEIEHHBIN HHTErpall.

Yyamuiics MoJry4uT BO3MOKHOCTD:

copMHUpOBaTh MpeCTaBICHUE O Tpezieie PYHKIMH B TOUKE;

copMHUpOBaTh MpPEJCTABICHUE O MPUMEHEHUH T€OMETPUUYECKOTO CMBICIIA POU3BOIHOM
U MHTErpasia B Kypce MaTeMaTHUKHU, B CMEXHBIX JUCIUILINHAX;

copMHUpOBaTh u yriyOuThH 3HAHUA 00 UHTETpaJle.



Bepoamnocms u cmamucmuxa. Paboma c oannvimu.
Yyammiics HAYy4YUTCs:

e pemiath KOMOWHATOpPHBIC 3a/Ja4dl HA HAXO0XKJICHHWE KOJIUYECTBA OOBEKTOB HIIU
KOMOUWHAIIHI;

e npuMeHsATh popmyiny OmHOMa HproTOHA [1s1 peoOpa3oBaHUs BRIPAKCHU;

® HCIIOJB30BaTh METOJ MAaTeMaTHYeCKOW WHIYKIIUU JUIS JOKa3aTelIbCTBA TEOPEM U
pelIeHus 3a/1a4;

®  HCIIOJIB30BaTh CIIOCOOBI MPEICTABICHIS U aHAIM3a CTATUCTHYCCKUX JTAHHBIX;

®  BLINOJIHATH oTeparyu HaJ COOBITHSIMH u BEPOSTHOCTSIMHU.

Yyaummiics moJy4YuT BO3MOKHOCTD!

® HAYYMTHCA CIICHHUAJIBHBIM HpI/IéMaM peIcHuA KOM6I/IHaTOpHBIX 3aaa4,
® XAapaKTCpu3oBaTb MPOUCCCbI W  ABJICHHA, HWMCIOLIUC BGpOfITHOCTHBII\/JI XapakTep.

IL1anupyeMble pe3VJbTaThl 00VYE€HHSI T€OMETPHH

Y4yaummiics HAy4YMTCs:

® OIICpUpPOBATH IMOHATHAMH: TOYKaA, IpsAMasd, IIJIOCKOCTb B IIPOCTPAHCTBE,
MapajuIeIbHOCTh U MEPIICHIUKYIISIPHOCTD TPSMBIX U TUIOCKOCTEHH;

® pacro3HaBaTb OCHOBHBIC€ BHJBI MHOTOTPAaHHUKOB (TIpU3Ma, THpaMH[A,
MPSIMOYTOJIBHBIN MapajuieNenuIes, Ky0);

® u300pakaTh reoOMeTpUYecKre GUTYPHI C TTOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB;

e Wu3BIEKaTh HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPHUYECKHX (UTYpax,
MPECTaBICHHYIO Ha YepPTekKax;

® TIPUMEHSTH TeopeMy [Tudaropa npu BBIUMCIICHUH JJIEMEHTOB
CTepeoMeTpUIecKux puryp;

® HAXOJUTh OOBEMBI W IUIOMIAN MMOBEPXHOCTEH MPOCTEHIINX MHOTOTPAaHHHKOB C
pUMEHEHHEM (POPMYIT;

® pacro3HaBaTh TeJa BPAICHUS: KOHYC, IIMIIMHAP, chepy U 1map;

® BBIUUCIATH OOBEMBI U IJIOMIAH TOBEPXHOCTEH MPOCTEHITNX MHOTOTPAaHHUKOB U
TEJI BPAIEHHS C IIOMOIIBIO POPMYIT;

® OIEPUPOBATH MOHATUEM «JICKAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBEY;

® HAXOJUTh KOOPIUHATHI BEPIIUH Ky0a U PSIMOYTOJILHOTO MapajliesIeuIe]1a;

® HAXOJUTh NPUMEpPbl MAaTEMATHYECKHMX OTKPHITUH W WX aBTOPOB, B CBSI3U C
OTEYECTBEHHOW M BCEMUPHOM UCTOPUEH;

® TIOHMMATh POJIb MATEMATUKH B pa3BUTUU Poccuu.

B nosceonesnoui sorcuznu u npu uzyuenuu Opy2ux npeomemos:

® COOTHOCUTHb aOCTpakTHbIE€ TI'E€OMETpUYECKME TOHATHS M (aKThl C peaJbHbIMU
KU3HEHHBIMU O0BEKTAMHU U CUTYaLUSIMH;

® UCMOJb30BATh CBOWCTBA MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTYp ISl pelIeHus 3a/1a4
MIPaKTUYECKOIO COJIEPIKAHNS;

® COOTHOCHTD IUIOIIAN MOBEPXHOCTEH TeJ OAMHAKOBON (POPMBI M Pa3IMYHOTO pazMepa;

e OIlCHMBaTh (OpPMYy MPAaBUIHLHOIO MHOTOTPAaHHMKA TIIOCJIE CIHMJIOB, CpPE30B M T. II.
(ompenensaTh KOJMYECTBO BEPIIMH, pEOep U rpaHel MOJYyYeHHBIX MHOTOTPAHHUKOB).



Yyammiics moJy4YuT BO3MOKHOCTD!

® [PUMEHATH JJIS PEUICHHs 3a/a4 reoMeTpuyeckue (PakThl, ecau YCIOBUS MPUMEHCHHS
3aJaHbl B IBHOHM (opme;

e pemarh 3aJaud HAa HAXOXKIACHWE TEOMETPUYECKHX BEJIMYMH 10 o0pasuam HiH
JIrOpUTMaM;

e JenaTh IUIOCKHE (BBIHOCHBIE) YEPTE)KU M3 PUCYHKOB OOBEMHBIX (DUTYp, B TOM HHCIIE
pHUCOBaTh BUJI CBEPXY, COOKY, CTPOUTH CEYEHHS] MHOIOI'PaHHUKOB;

® U3BIEKaTh, MHTEPIPETHPOBATH M IMPEOOPa3OBHIBATh WHPOPMAIHMIO O T'E€OMETPHUECKUX
¢burypax, npeacTaBICHHYIO Ha YePTEXKax;

® [IPUMEHSTh TeoMeTpudeckue (akThl IS PEeLIeHUs 3aJa4, B TOM YHCIIe MPeInoararomnx

HECKOJIbKO IIaroB peleHus;

OTMCHIBAaTh B3aUMHOE PACIOJIOKEHUE MPSAMBIX U IIIOCKOCTEN B IPOCTPAHCTBE;

(dhopMynupoBaTh CBOMCTBA U MPU3HAKK (PUTYD;

NOKa3bIBaTh FEOMETPHUUECKHUE YTBEPKIACHMUS;

3a/1aBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOM cCHCTEME KOOP/MHAT;

BIAJETh CTaHIApTHOM Kilaccu(uKaluueld MPOCTPAHCTBEHHbIX (uryp (mupamuisbl,

MIPU3MBI, TapaJUIeNeIUIe/Ibl);

® 1CIIOJIb30BaTh CBOICTBA I€OMETPUYECKUX (PUryp HIJs pelieHus 3agad MPaKTHUYeCKOTo
XapakTepa U 3a7a4 U3 Apyrux o0jaacTeil 3HaHU;

e pemiath MNpOCTEHININE 3aJa4l BBEIEHUEM BEKTOPHOTro Oasuca.

Conep:xaHue nporpamMmmbl

Aure0pa v HayaJIa aHAJIM3a

e Yuciaa u BeJTUHIMHBI

Pagnannas mepa yrna. Csi3b paJuaHHON MEpHI yrila ¢ rpagyCHON MEPO.

Pacmmpenve noHsTHA 4Hcla: HaTypajbHBIE, LiEble, PallMOHAIbHBIE, NEHCTBUTEIbHBIE,
KOMIUJIEKCHBIE 4yHclia. KoMIUIeKCHbIe uMciaa M HMX TeoMeTpudeckas HHTepIpeTalus.
Conpsxk€HHBIE KOMIUICKCHBIE 4Hcla. J[eicTBUTENbHAsS U MHUMAas 4YacTH, MOJYJIb U apryMEHT
KOMILJIEKCHOTO yucia. AnreOpanueckas U TpUroHOMeTpudeckas (GOpMbl 3alUCH KOMITJIEKCHBIX
gyucen. ApudmMeruyeckue ornepanuu ¢ KOMIUIGKCHBIMU uMciaamu. HarypanbHas creneHb
KoMILIeKcHorouucna. @opmyna Myaspa.

e Bripaxkenust

Kopenp n-it crenenu. Apudmernueckuit kopeHb N-il cremnenu. CBoiicTBa KOpHS N-if
cTerneHu. TOoKJIeCTBEHHBbIE MPEOOpa30BaHMs BBIPAKEHUN, COAEPKALUIUX KOPHU N-U CTEHEHHU.
Brinecenre MHOKHUTENS U3-T10]1 3HaKa KOpHs. BHeceHne MHOKUTEINS MOJ1 3HAK KOPHSI.

Crenenb C palMOHANBHBIM IMOKa3aTesneM. (CBONCTBA CTENEHM C PalUOHAIbHBIM
nokaszareneM. TOXKIeCTBEHHbIE MpeoOpa3oBaHMs BBIPAKEHUHM, COJEp)KALIUX CTEMEeHU C
palMOHAIBHBIM MMOKAa3aTEJIEM.

Kocunyc, cuHyc, TaHreHC, KOTaHI'€HC yriia noBOopoTa. OCHOBHBIE COOTHOIIEHUS MEXKIY
KOCHHYCOM, CHHYCOM, TaHI€HCOM M KOTaHI'€HCOM OJHOIO M TOro e aprymeHta. d®opmybl
cnoxkenus. dopmynel npuBeneHus. @opmMynabl JBOWHOTO M TOJOBHUHHOTO YIJIOB. DOpMyIbl
CYMMBI U Pa3HOCTU CHHYCOB (KOCHHYCOB). @opMyIbl MpeoOpa3oBaHusl MPOU3BEICHHUSI B CYyMMY.
ToxnecTBeHHBIE MPEOOPA30BaHMs BBIpAXKEHUH, COJNEPKAIIUX KOCHHYCHI, CHHYCHI, TAHTE€HCHI U
KOTAHT€HChl. ApPKKOCHHYC, apKCHHYC, apKTaHI€HC, apkkoTaHreHc. IIpocteiimme cBoiicTBa
apKKOCHUHYCA, apKCUHYCA, apKTAHT€HCA, aDKKOTAHT€HCA.

Crenenb ¢ JEHCTBUTENBHBIM TMOKa3aTeneM. CBOICTBAa CTENEHU C JACUCTBUTEIbHBIM
nmokaszarenieM. TOXIECTBEHHbIE MpeoOpa3oBaHMs BBIPAKEHUH, COJEp)KAlIUX CTEMEeHU C
JNENCTBUTENBLHBIM MTOKA3aTENIEM.



Jlorapudm. CpoiictBa sorapupmoB. TokIeCTBEHHBIC NPEOOPA30OBAHUS BBIPAKCHHIA,
coJieprKanIux jJorapudmer.

e VYpaBHeHHUS H HEPABEHCTBA.

Ob6nacTh  ompeneneHHs ypaBHEHUS (HEpaBEHCTBAa). PaBHOCHIIbHBIE  ypaBHEHUS
(nepaBeHcTBa). PaBHOcuUIbHBIE TIpeoOpa3oBaHMs ypaBHEHUH (HEpaBEHCTB). YpaBHEHHE-
ciencTBre (HEpaBeHCTBO-cleACTBUE). [locTOpoHHME KOPHU.

WppanmonansHble ypaBHEHUs1 (HepaBeHCTBa). MeToj| paBHOCUIIBHBIX IMPEOOpa3oBaHUM
JUI pElIeHUs HPpalUOHAIBbHBIX ypaBHEHUH (HEpaBEHCTB). MeTona CleICTBUN Ui pelleHus
UppalMOHAJIbHBIX ypaBHEHUN. TpuroHomerpuyeckue ypaBHeHHUs (HepaBeHCTBa). OCHOBHbIE
TPUTOHOMETPUYECKHUE YPAaBHEHUS (HEPaBEHCTBA) U METO/bI UX PELICHUS.

TpuronomeTrpuueckue ypaBHEHHs, cCBojsmuecs K anreOpanueckuM. OmHOPOIHbBIE
YpaBHEHUS MEPBOM M BTOPOM CTENeHeil. PemieHne TpUroHOMETPUYECKUX YPaBHEHHN METOJ0M
pa3oKeHUs: Ha MHOKHUTEIH.

[lokazarenbHble  ypaBHEHUsT  (HepaBeHCTBa). PaBHOCWIIBbHBIE  IpeoOpa3oBaHUS
MOKa3aTeabHbIX ypaBHEHHH (HepaBeHCTB). lloka3aTenbHble ypaBHEHUS (HEpaBEHCTBA),
CBOJSIIMECS K aNreOpandecKum.

Jlorapudmuueckue ypaBHeHHs (HepaBeHCTBa). PaBHOCHIIbHBIE MpeoOpa3oBaHUsA
jJorapu@MuUeckux ypaBHeHHH (HepaBeHCTB). Jlorapudmuueckue ypaBHEHHS (HEPaBEHCTBA),
CBOJSIIIMECS K alreOpandecKim.

Pemenne anreOpandeckux ypaBHEHHM Ha MHOKECTBE KOMIUIEKCHBIX 4ucesn. OCHOBHast
TeopeMa anreopsl.

o DyHKUUH

Hanbonpmiee m HammeHbiiee 3HaYeHHS (QyHKIuUU. UETHBIE W HEU€THBIE (QYHKIIHH.
CaoiicTBa rpapukoB 4ETHON U HEUETHOU (DYHKITHIA.

[Toctpoenne rtpadukoB QYHKIUH C TOMOIIBI0 TEOMETPUUYECKUX MpeoOpa3oBaHUit
(mapanIenbHBIX IEPEHOCOB, CXKATUH, PACTSHKCHHUM, CHMMETPHU ).

Oo6parumbie ¢yHkIuu. CBsI3b BO3pacTaHusi M yObIBaHUs QYHKIIMU ¢ €€ 00paTHUMOCTHIO.
B3anmuo oOpatnbie ¢pyHkIuu. CBoiicTBa rpadMKOB B3aMMHO 00paTHBIX (YHKITUH.

Crenennas ¢yHkiua. CreneHHas (QyHKOHUS € HaTypadbHBIM (II€7BIM) ITOKAa3aTEJIEeM.
CpoiicTBa cTeneHHON (YHKIIMU C HATypajdbHBIM (IIeJBIM) TOKa3zatesneM. [paduk crerneHHOn
(YHKIIUM ¢ HATYPAJTBbHBIM (IIEJIBIM) TTOKA3aTEJICM.

®ynxmms v = Vx.B3aumooOpartHocts (yHKIME y = VXM cTemeHHO#H (YHKIMH C
HaTypabHBIM HokasateneM. CBoiicTa Gynkimu y = VX u eé rpaduk.

[lepuomuueckue ¢ynknuu. Ilepuon nepuoamueckoil QyHkuuu. [TaBHBIA TEPUO.
CgoiicTBa rpaduka nepruoauieckoi GyHKINU.

Tpuronomerpuyeckue QyHKINUU: KOCHHYC, CHHYC, TAHT€HC, KOTAHT€HC. 3HAKU 3HAYCHHI
TpUroHOMeTprueckux (GyHkuud. YETHOCTP U HEUYETHOCTh TPUTOHOMETPHUYECKHX (DYHKIIUM.
[leproIMYHOCTH TPUTOHOMETPUYECKHUX ()YHKITHIA.

CpoiicTBa TpuroHoMeTpuyeckux GyHKui. I'paduku TpuroHoMeTpudeckux HyHKITHI.

OO6patHbie TpuroHomerpudeckue (GyHKIUH. CBOWCTBA OOPATHBIX TPUTOHOMETPUUECKHIX
GyHKIUH 1 UX rpaduKy.

ITokazatenbHast ¢yHkuus. CBolcTBa Moka3aTenbHOU GYHKIUM U €€ rpaduk.

Jlorapudpmuueckas GpyHnkius. CBoiicTBa JorapupmMuyeckoin GyHKIUHU U €€ rpaduk.

e JJIeMEHTBhI MATEMATHYECKOI0 AaHAJIN3A

IIpenen ¢yukuuu B Touke. HempepsiBHOCTh. IIpoMeXyTKHM 3HAKOIOCTOSIHCTBA
HenpepbIBHOU (yHKIMU. HenmpepbhIBHOCTE panimoHanbHOM GyHKIMK. MeTo1 MHTEepBaJIOB.

3aaun, NPUBOJAIINE K TOHATHIO MPOou3BOAHOW. Ilpou3BojmHas (QYHKIMHM B TOUKE.
Tabnmuua npousBoaHbIX. [lpaBuia  BBIYMCICHHS  HPOM3BOJAHBIX.  MeXaHMYecKMd U
TE€OMETPUYECKUH CMBICI TPOM3BOAHOM. YpaBHEHHE KacaTelbHOM K Tpaduky (yHKUIUU.



[Ipusnaku Bo3pacTaHusi M YyObIBaHMS (QYHKIUH. ToukdM OSKCTpemyma ¢GyHKUuUU. Merton
HAXOXJICHUA HAMOOJIBIIEr0 M HauMeHblero 3HayeHudd ¢yHkuuu. llocTpoenue rpadukoB
GbyHKIUH.

[lepBooOpaszunas ¢ynkuus. OOmuii Bu nepBooOpasHbiXx. HeonpenenéHuplii MHTErpal.
Tabnuma  mepBooOpasHbix (yHKIUE. [IpaBuina HaxXoXIEHUS MEPBOOOpPa3HON (YHKIIHH.
Omnpenenéunpiii uarerpan. ®opmyna Herotona — JleitOuuia. MeToibl HaX0XACHUS TUIOIIAIN
¢buryp um 066éma Tei, OrpaHUYCHHBIX TAHHBIMH JTMHUASMHU U TOBEPXHOCTSIMHU.

e BepositHOCTB U cTaTHcTHKA. PadoTa ¢ JaHHBIMU.

Ilosmopenue. Pemenne 3amad Ha TaOMUYHOE W TpadHUUECKOe MPEICTABICHHE TAHHBIX.
Hcnonp30oBaHnEe CBOWMCTB M XapaKTEPHCTUK YHCIOBBIX HAOOPOB: CpeIHUX, HAWOOJIBIIETO U
HauMEHBIIEro 3Ha4YeHWH, pa3maxa, aucrnepcuu. PemeHue 3amad Ha OmNpenesieHHE YacTOThl U
BEPOSITHOCTH COOBITHI. BpluncieHne BepoATHOCTEM B ONBITaX C€ PABHOBO3MOXHBIMU
AJIEMEHTapHBIMU UCXOAaMHU. Perienue 3a1au ¢ npuMeHeHHeM KOMOMHAaTOpukH. Pemenue 3amau
Ha BBIYMCIECHUE BEPOSATHOCTEW HE3aBUCHUMBIX COOBITHH, NpUMEHEHHE (QOPMYIbl CIOKEHUS
BEposITHOCTEH. PemieHue 3agay ¢ mpuMeHeHHEM AuarpaMm OWjepa, JIepeBa BEpOSTHOCTEH,
¢dbopmynel beprynu.

VYcnoBHas BeposTHOCTh. [IpaBuno ymHOXeHMsT BeposiTHOcTed. Popmyna IOJHON
BEPOSITHOCTH.

JluckpeTHble ciydaliHble BEJIMYMHBI M paclpeneiieHus. HesaBucumele ciydaiiHble
BeNIUYMHBIL. PacnipeneneHne cyMMbl U IPOU3BEICHHUS HE3aBUCUMBIX CITy4alHBIX BEJIUYHUH.

MareMarnueckoe OXWIAaHUE W JTUCIEPCUs CIydyalHOW BeW4YMHBL. Marematudeckoe
OKUJaHHE U JUCTIEPCHUS CYMMBI CITyJalHbIX BETUYHH.

I'eometpuueckoe pacnpeaenenne. buHoOMuanIbHOE paclpeeiIeHUE U €r0 CBOMCTBA.

HenpepoiBHble  chydaiiHple  BeauyuHbl. [lOHATME O TJIOTHOCTH  BEPOATHOCTH.
PaBromepHoe pacnpenenenue. IlokasatenbHoe pacnpeneneHue, ero mnapamerpel. [lonsTtue o
HOpMaJIbHOM pacnpezaeiiennu. [lapameTpsl HopMaibHOTO pacnpeneneHus. [Ipumepsl ciydaliHbIX
BEJIMYMH, IOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (TIOTPEUTHOCTh U3MEPEHUI, POCT YEJIOBEKA).

Hepasencto UeoOrnména. Teopema beprynnu. 3akoH O0IBIINX YUCE.

Bri6opounslii MeToa usmepeHus BeposiTHOcTel. Poiib 3akoHa OOJIBIIMX YHCEN B HayKe,
MpHUpo/ie U OOIIECTBE.

KoBapuanuss aByx ciyuaiineix BenuuuH. [lonatne o kosdduimente Koppemsiuu.
CoBMecTHbIE HAOMIOJNEHHS JIBYX CIIy4allHbIX BelIMYMH. BpiOopounblii  ko3hduuneHt
KOPPEJISILUY.

e Aure0pa M HAYAJIA AHAJIM32 B UCTOPUYECKOM Pa3BUTUH
Pa3BuTne wumenm 4ucna, MOSABJICHHWE KOMIUIEKCHBIX YHCEN M HMX MNpuMeHeHue. Vcropus
BO3HHMKHOBEHHUA auddepeHnanIbHOr0 M HHTErpanbHOro wucuucienus. llonspHas cucrema
KOOpJUHAT. DIIEMEHTApHOE MPEACTABICHUE O 3aKOHE OOIBIINX YUCEIL.

I'eomeTpus

e IloBTOpenne

Pemenne 3amau ¢ mOpUMEHEHMEM CBOMCTB (uryp Ha IJIOCKOCTH. 3agauyd  Ha
JI0Ka3aTelIbCTBO M IIOCTPOCHHE KOHTpIpumepoB. HMcmoib3oBaHue B 3ajayax IMPOCTEUILIMX
JIOTUYECKUX IIpaBuil. PelleHne 3amady ¢ HCIOIB30BAHMEM TEOPEM O TPEYTOJbHUKAX,
COOTHOILIEHUH B NMPSIMOYTOJBHBIX TPEYTOIbHUKAX, (PAKTOB, CBSI3aHHBIX C YETHIPEXYTOJIbHUKAMHU.
Pemenune 3amau ¢ ucnosb30BaHueM (PaKTOB, CBSI3aHHBIX C OKPY)KHOCTAMHU. PerieHue 3agad Ha
U3MEPEHUS Ha IUIOCKOCTH, BBIUMCIEHUE UIMH U Iulomaaei. Pemenre 3aaad ¢ UCNOJIb30BaHUEM
METO/1a KOOPAUHAT.

e Harasaanas crepeomerpus



Qurypsl U uX u300pakeHus (MPSAMOYrOJBHBIA MapajuleNenunen, Ky0, HUpamuia,
npu3Ma, KOHycC, WIHHID, chepa). OCHOBHBIC MOHATHS CTEPEOMETPUU U UX CBOMcTBa. CeueHUs
KyOa u Terpadapa. Touka, mpsMas U IUIOCKOCTh B NPOCTPAHCTBE, aKCHOMBI CTEPEOMETPHH U
CIIEACTBUS M3 HHUX. B3auMHOE pacroyio)keHHe MpSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE.
[TapannenbHOCTh TPSAMBIX W IUIOCKOCTEH B MpOCTpaHCTBE. V300pa)keHne MpoCTeHIINX
IIPOCTPAHCTBEHHBIX (PUTYp HA MJIOCKOCTH.

e JlapajienbHOCTh U NEPIEHAUKYISAPHOCTH B IPOCTPAHCTBE

Paccrostnus mexay purypamu B NpoCTPaHCTBE.

VYrusl B npocTpancTse. [lepreHIMKyIIpHOCTD NPSMBIX U INIOCKOCTEM.

[Ipoekiust ¢urypsl Ha TMIOCKOCTh. IIpW3HAaKM TNEPHEHIUKYISIPHOCTH TPSAMBIX U
IJTOCKOCTEN B MpocTpaHCcTBE. Teopema 0 TPEX NepreHauKyIsapax.

e MHoOrorpaHHuKHU

[Tapannenenunen. ColcTBa MpsAMOyropbHOTO mapaienenumnena. Teopema [Mudaropa B
npocrpanctee. [Ipusma u nupamuga. [IpaBunbHas nupamuaa U npaBuwibHas npusMma. [Ipsmas
nupamuia. JIeMEeHThI IPU3MbI U TUPaMUJIbI.

[Ipocreiinme kKOMOMHAIIMM MHOTOI'PAaHHUKOB U TeJ BpallleHus. BeluncieHne 31eMeHTOB
MIPOCTPaHCTBEHHBIX (uryp (pédpa, TuaroHanmu, yribl).

e Teuna BpameHus

Hununanap, xonyc, cgepa u map. OCHOBHbBIE CBOMCTBa MPSIMOTO KPYroBOIO LIMJIMHIpA,
MPsIMOTO KPyroBoro Konyca. M3o0paxeHue Ten BpauieHUs Ha IuiockocTu. llpencrasienue o6
yCeu€HHOM KOHYCE, CEUYEHMAX KOHyca (MapajuleJbHbIX OCHOBAHUIO M MPOXOJIIUX Yepes3
BEPILINHY), CEUCHMAX IMIMHApa (Mapajule]bHO U MEPHEHAUKYISIPHO OCH), CEUSHMSX MIapa.
Pa3Béprka nunmHapa U KOHyca.

e Oo0bemnbl Teua. Ilnomans chepnl

[Tonsatue 06 00pEMe. OOBEM MUpaMUIbI B KOHYCA, TPU3MBI U ItHHApa. O0BEM mapa.

[TopoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXY IUIOLIAASMH IMOBEPXHOCTEH U
o0vémamu nmofo6HbIX Teid. [lnomaap MoBEpXHOCTH MPABUILHOW MUPAMUJIBI U IPSIMON MPU3MBI.
[Tnomaas MOBEPXHOCTH MPSIMOTO KPYroBOTO LIMJIMHJIPA, MPSMOTO KPyroBOTO KOHYCa U 1Iapa..

e KoopauHaThl 1 BEeKTOPbI B IPOCTPAHCTBE

JIBukeHHs B TMPOCTPAHCTBE: TMapalielbHBIA MEPEeHOC, LIEHTpalibHAs CUMMETpUS,
CUMMETPHUS OTHOCUTEIBHO IUIOCKOCTH, MOBOPOT. CBolicTBa nBmwxkeHuil. [IpuMenenre nBu>xkeHui
MIPH pEIICHUH 3a]ay.

Bextopel 1 koopauHatel B npocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
4HCIIO, YroJ Mexay BekTopamu. KoJuimHeapHble M KOMILIaHapHble BeKTOphl. CKamsipHOe
MPOU3BEACHUE BEKTOpOB. TeopeMa O pa3IoKEHUU BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaMm. CkansipHOe MpOU3BEACHHE BEKTOPOB B KoopAuHATax. lIpuMeHeHue BEKTOPOB mpu
pelleHnH 3ajad Ha HAaXOXKJCHHE pACCTOSHUM, UIMH, TUIomane u oO0BEMOB. YpaBHEHHE
IJIOCKOCTH B MPOCTpaHCTBE. YpaBHeHUE chepbl B mpocTpaHcTBe. Dopmyrna A BHIYUCICHUS
pacCTOSHUSA MEXKy TOUKaMHU B IPOCTPAHCTBE.



TemaTnueckoe miaHupoOBaHUE

10 kacc
Tema, pazaen Konnue Ne Tema ypoka [Ipumeuanue
CTBO | ypoka
4acoB
Iloemopenue u 9 1 Haubonpiiee u HauMeHsblIee
pacuiupenue 3HaueHus1 QyHKiuu. YETHBIC U
ceedenuil o HEeu€THBIE (PYHKITHH
dynukyuu 2 Haubonpiiee u HauMeHsblIee
3HaueHus1 QyHKuu. YETHBIC U
He4€THbIe PYHKIUU
3 [Toctpoenue rpadhukoB QyHKITHIA
C TIOMOIIbIO TE€OMETPUUECKHUX
npeoOpazoBaHMiA
4 O6paTHas pyHKIUS
5) PaBHOCHIIBHBIC YpaBHEHHUS U
HEPABEHCTBA
6 PaBHOCHITBHBIE YpaBHCHHS U
HEPAaBEHCTBA
7 Meto1 MHTEPBAJIOB
8 MeTo 1 UHTEPBAJIOB
9 KonTposbHas padora Nel
Beeoenue ¢ 5 10 | OcHOBHbBIE OHATHS CTEPEOMETPHUH.
cmepeomempuio AKCHOMBI CTEpEOMETPUH
11 | OcHOBHBIE TTOHATHS CTEPECOMETPHUH.
AKCHOMBI CTEPEOMETPUM
12 | CnenctBusi M3 aKCMOM CTEPEOMETPHH
13 | IIpocTpaHCcTBEHHBIE QUTYPHI.
HauanbHbie npeacTaBiaeHus o
MHOTOTpaHHHKaX
14 | IIpocTpaHCTBEHHBIE QUTYPHI.
HauanbpHbie npeacTaBieHus o
MHOTOTpaHHHKaX
Ilapannensnocmes ¢ 9 15 B3aumHoe pacnonoxenue 1Byx
npocmpancmee IPSIMBIX B IIPOCTPAHCTBE
16 | BzauMHOe pacronoxkeHue aByx
IPSIMBIX B IIPOCTPAHCTBE
17 [TapamiensHOCTE HPSMON U
TUIOCKOCTHU
18 [apannensHOCTb IPAMON U
IUIOCKOCTH
19 | HapannensHOCTH TIOCKOCTEH
20 | [apamzenbHOCTP MIOCKOCTEI
21 | Ipeo6pasoBanue puryp B
npoctpaHcTe. [lapannensHoe
MIPOEKTUPOBAHHE
22

[Ipeo6pazoBanue puryp B
npoctpancte. [lapamensHoe




IIPOEKTUPOBAHUE

23 KonTpoannas pagora Ne2
«ITapa/ieJbHOCT B POCTPAHCTBE)
Cmenennasn 16 24 | CrenenHas pyHKIHS C HATYpAJIbHBIM
dynkyun MOoKa3aTeaemM
25 | Crenennas (pyHKIHSA C TEITBIM
110Ka3aTeleM
26 | CrenenHast GyHKIHSA C TEITBIM
110Ka3aTeleM
27 | Onpenenenune KOpHs N-i CTETIEHU
28 | Ompenenenune KOpHsI N-i CTETIEHU
29 | CgoiicTBa KOpHsI N-i CTeTIeHU
30 | CpoiicTBa KOpHS N-il cTeNeHN
31 | CpoiicTBa KOpHS N-ii cTeNeHN
32 | OmnpenerneHre U CBOUCTBA CTEIICHU C
palMOHAIILHBIM [TOKA3aTEJIeM
33 OmnpeJielieHre U CBOMCTBA CTETICHH C
palMOHATILHBIM [TOKa3aTeIeM
34 | VppanmoHanbHbIE YpaBHEHHSI
35 | UppannoHaibHbIe YpaBHCHHUS
36 | MeTo1 paBHOCHIIBHBIX
npeoOpa3oBaHUil IPU PEIIEHUN
VPPALMOHAIBHBIX YPABHCHHUN
37 MeToa paBHOCHUITBHBIX
npeoOpa3oBaHMii MPU PEIICHUH
VPPAMOHAIBHBIX YPABHCHHUN
38 | UppannoHanpHble HEpaBEHCTBA
39 | KonTpoabHas padora Ne3
«CrenenHasi GQyHKIUsD)
Ilepnenouxynspnoc 19 40 VYroa Mexay npsiMpIMU B
ms ¢ IPOCTPAHCTBE
ntpocmpancmee 41 [leprieHAMKYISIPHOCTD MPSIMOU U
IUIOCKOCTH
42 [TepneHIMKYASPHOCTH IPSIMOUN U
IUIOCKOCTH
43 | TlepnenauKysp u HAKIOHHAS
44 | TlepnenauKysp u HAKIOHHAS
45 Teopema o0 TpEX nmepHEeHAUKYISIpax
46 Teopema o TpEX nepneHAUKYIIpax
47 Teopema 0 TpEX nepneHaUKyIsIpax
48 | vron MEXK Ty IPAMOH U IIOCKOCTBIO
49 Yros Mex 1y IPAMOU U TUIOCKOCTBIO
50 KonTposbnas padora Ne 4 «
IlepnieHAUKYyIAPHOCTH B
NPOCTPAHCTBE»
o1 JIByrpaHHbIN yroy. Yrosl MexIy
JBYMsI INIOCKOCTSAMHU
52 | JIByrpaHHbIii yroa. Yroa Mexuy




JABYMS TNIOCKOCTAMU

53 | JIByrpaHHBIii yroi. Yroa Mexzy
JBYMSI TUTOCKOCTSIMH

94 | IleprneHauKyISPHBIE IITOCKOCTH

95 | IleprneHANKYISPHBIC [ITOCKOCTH

56 | IMnomans OPTOTOHAJILHOW MPOEKIUU
MHOTOYTOJIbHUKA

57 [lnomane OpTOrOHAILHOW MPOEKIUU
MHOTOYTOJIbHUKA

58 | Kontposasnas paGora Ne 5
«ITepneHANKYJSIPHOCTD
IJI0CKOCTei»

Tpuzonomempuuec 24 59 Panmannas Mepa yrina
Kue Qyuxuuu 60 Pagnannas mepa yrna

61 | Tpuronomerprueckue GyHKIHH
YHUCIIOBOTO apryMeHTa

62 | Tpuronomerprueckue GpyHKIHH
YHUCIIOBOTO apryMeHTa

63 3HaKW 3HAYECHUIN
TPUTOHOMETPHUYECKUX (DYHKIIHH.
YETHOCTh M HEYETHOCTH
TPUTOHOMETPHIECKHX (DYHKITHIA

64 | IMepuonmueckue dyHKIHHM

65 | CoticTBa u rpaduku pyHKIHIY=
Sinxu Y= COSX

66 | CsoiicTBa 1 rpaduku GyHKIAY=
SinXu Y= COSX

67 | CpoiicTtBa u rpaduku GyHKIIUNA
y=tgxm y= ctgx

68 | CsoiicTBa u rpaduku QPyHKITHA
y=tgxmu y= ctgx

69 | KonrpoabHas padora Ne6
«Tpuronomerpuuyeckue
byHKruumw)

70 | OcHOBHBIEC COOTHOIICHHS MEXKILY
TPUTOHOMETPHUYECKIUMH
(GYHKIIUSIMHU OJJTHOTO M TOTO XKE
aprymeHra

71 OCHOBHBIE COOTHOIIEHUS MEXTY
TPUTOHOMETPHUUECKUMHU (DYHKITUSIMU
OJIHOTO ¥ TOTO K€ apryMeHTa

72 OCHOBHBIE COOTHOIIIEHUS MEXTY
TPUTOHOMETPHUECKUMHU (DYHKITUSIMU
OJIHOTO ¥ TOTO JK€ apryMeHTa

73 | ®opmyisl clHOXKeHHs

74 | ®opmyisl cliOXKeHHs

75

DopMyIbl IPUBEICHUS




76

DopMyIIbl IPUBEICHUS

" DopMyIIbl JBOMHOTO U
MOJIOBUHHOTO yTJIOB

78 DopMyJibl JBOMHOTO U MTOJIOBUHHOTO
yIJI0B

79 DopMyJibl JBOMHOTO U MTOJIOBUHHOTO
yIJI0B

80 | Cymman pasuHocts
CUHYCOB(KOCHHYCOB)

81 | ®opmynsl mpeoOpa3oBaHUs
IPOM3BEACHNUS TPUTOHOMETPHUIECKUX
GyHKIMH B cyMMy

82 | KourpoabHasi pagora Ne7

Tpuzonomempuuec 16 83 | VpasHenue cosx=b

kue ypasnenus u 84 | Ypasuenne cosx= b

HepaseHcmea 85 |y = b
paBHEHHE SINX

86 | Ypasuenne sinx=b

87 | Vpasuenus tgx= bu ctgx= b

88 | dymkimmy=arcos x, y=arcsinx, y=
arctgx,

y = arcctgx

89 | dymkuumy=arcos x, y=arcsinx, y=
arctgx,

y = arcctgx

90 | dynkuumy=arccosx, y=arcsinx, y=
arctgx,

y = arcctgx

91 | Tpuronomerpuueckne ypaBHEHHUS,
CBOJISIIMECS K alIre0panvdecKumM

92 | TpuroHoMeTpUUECKHE YpaBHEHUS,
CBOJISINIMECS K ANIT€0OpanvdecKuM

93 | TpuroHomeTpuueCKre ypaBHEHUS,
CBOJISANIMECS K alITe0panvdecKuM

94 | PemeHue TPUrOHOMETPHYCCKUX
YpaBHEHHI METOJIOM Pa3JIOKCHHUS
Ha MHOXKUTEJIN

95 | PemeHue TPUrOHOMETPUYECKHX
YpaBHEHHUI METOJIOM Pa3IOKEHUS
Ha MHOKUTEJIN

96 | Pemenne IIPOCTEUIINX
TPUTOHOMETPUUYECKHX HEPABEHCTB

97 Pewrenne npocrenmmx
TPUTOHOMETPUUYECKHX HEPABEHCTB

98

KontpoabHasi padoraNe 8
«Pemenust
TPUTOHOMETPHYECKUX
YPaBHEHMIi U HEPABEHCTB)




Mnuozozpannuxu 12 9 | IMpusma
100 | Ilpusma
101 | Ilpusma
102 [Tapaynnenenunen
103 | [Mapannenenunen
104 | IMapamrenenwure
105 [Tupamua
106 | [Mupamuna
107 | Mupamupa
108 | Iupamuna
109 | Yceuennas nupamMuaa
110 | Konrposasnas paGora Ne9
«MHOrorpaHHuKn»
Ilpou3eoonasn u eé 21 111 | lIpencraBnenue o npesaene GyHKIUU
npumeHneHnue B TOYKE M O HEMIPEPHIBHOCTH
(YHKIIMHU B TOUKE
112 | [IpencraBnenue o mpesnene GyHKIUH
B TOYKE M O HETIPEPHIBHOCTH
(YHKIIMH B TOUKE
113 | 3ajaun 0 MrHOBEHHOMW CKOPOCTH U
KacarellbHO! K rpaduKy QyHKINH
114 | Honstie pon3BoHOI
115 | [Monstue MIPOU3BOAHOMN
116 | IIpaBuna BrumCICHMS
MIPOU3BOAHOM
117 | IlpaBuiia BEIYMCIICHHS TIPOU3BOTHON
118 | IIpaBuiia BEIYUCIICHUS TIPOU3BOHON
119 | YpaBueHue kacarenpHOM
120 | YpaBHeHue kacatenpHOM
121 | Konrposabnas paGora Ne 10
«IIpousBogHas u eé
NpUMeHeHHe)
122 | [TpusnakuBo3pacTaHUANYObIBAHH
s pyHKIIH
123 | MMpusnakuBo3pacTaHUANYObIBAHH
s pyHKIIH
124 | Touku sxcTpeMyma GyHKIMI
125 | Touku 3kcTpeMyma QyHKIMH
126 | Touku 3kcTpeMmyma QyHKIHH
127 | HauGonbluee 1 HaUMEHbIIEE
3HaueHUsl QYHKIIUU
128 | HauGonbiee n HaUMEHbIIEE
3HaueHUsl QYHKITUU
129 | Mocrpoenne rpadukos GyHKIHiT
130 | Mocrpoenue rpaduxoB pyHKImi
131

KontpoabHasi padora Ne 11
«IlocTpoenne rpapukon»




Iloemopenue

132

Pewenne ypaBHeHui

133 Tpuronomerpudeckue
yYpaBHEHUS

134 DKCTpeMyMbI M HauOOJIbIIHE
Y HaMEHBIIINE 3HAYCHUS
byHKIIUN

135 [lepneHIUKYISIPHOCTD U
NapaJJIeIbHOCTh IPH
peueHnn 3anaqy

136

KonTposbHas padora.
IIpome:xkyTounas
arrecTanus




TemaTnueckoe miaHupoOBaHUE

11 xnacc
Tema, pazaen KonunuectBo Ne Tema ypoka [Ipumeuanue
4acoB ypoKa
Meron KoOpMHAT B 15 1 [IpsimoyronpHas cuctema
IIPpOCTPAaHCTBC KOOPAWHAT
B IIPOCTPAHCTBE
2 Koopnunats! BekTopa
3 KoopmunaTsl BekTopa
4 CBs13b MEX 1y KOOpAMHATAMU
BEKTOPOB M KOOPAWHATAMU
TOYEK.
5) [IpocTeitmme 3agauu B
KOOpAWHATAX
6 [Ipocretimme 3a1a4u B
KOOpJIMHATAX
7 Konrtpoabnas padora Nel
1o teme «Koopamnarsl
TOYKHM ¥ KOOPAMHATHI
BEKTOPa»
8 Y101 MEXITy BEKTOpaMH.
9 CkansipHO€ MPOU3BEICHNE
BEKTOPOB
10 | Boruucienue yriioB MeXIy
PSMBIMU
U TIOCKOCTSIMU
11 Pemenue 3amay o reme
«CxalisipHO€ IPOU3BEICHHE
BEKTOPOBY
12 OceBast 1 IIEHTpaJIbHAS
CUMMETPHHU
13 OceBast 1 IIEHTpaJIbHAS
CUMMETPHHU
14 Ypox o6006m1aromniero
HOBTOpPEHUS 110 Teme «MeTton
KOOPJIMHAT B IPOCTPAHCTBE.
15 | KonrpoabHasi padora Ne2.
«MeTtox KOOPAUHAT B
NPOCTPAHCTBEY
IlokazarenpHas u 24 16 | Crenenb ¢ IpPOU3BOJIBHBIM
norapupmMuyecKas JeWCTBUTEIIbHBIM
GbyHKIIN nokasaresneM. [lokazarenbHas
byHKIHS.
17 | Crenenb ¢ IpOU3BOJIBHBIM
JIEUCTBUTECIbHBIM
nokasaresneM. [lokazarenbHas
byHKIHS.
18 | [loka3arenbHbIE ypaBHEHHS.
19 | Iloka3arenbHbIE ypaBHEHHS.
20 | [loka3aTenpHbIC YpaBHEHHUSI.




21

IToka3aTenbHble HEPABEHCTBA.

22 | Iloka3aTenbHBIC HEPABEHCTBA.

23 | KonTpoabsHas pa6ora Ne3
no Teme «Iloka3zarenbHas
pyHxuus».

24 | Jlorapudm u ero cBoMCTBA.

25 | Jlorapudm u ero cBOMCTBA.

26 | Jlorapudm u ero cBoicTBa.

27 | Jlorapudm u ero cBOMCTBA.

28 | Jlorapupmuueckas QyHKIUSL
U €€ CBOMCTBA.

29 | Jlorapudmuueckas GyHKITUS
U €€ CBOMCTBA.

30 | Jlorapupmuueckue
ypaBHEHUSI.

31 | Jlorapudpmuueckue
YpaBHEHUS.

32 | Jlorapudpmuueckue
YpaBHEHUS.

33 | Jlorapupmudeckue
HEPaBCHCTBA.

34 | Jlorapupmudeckne
HEPaBEHCTBA.

35 | Jlorapudmuyeckue
HEPaBEHCTBA.

36 [Ipoun3BogHBIC TOKA3aTEIBLHOM
U JorapupMUIECKOn
GyHKITUN.

37 [Ipoun3BogHBIC TOKA3ATEIBHOM
u JorapumMudeckoi
GYHKITUN.

38 [Ipoun3BogHBIC TOKA3ATEIBHOM
u JorapudmMudeckoi
GYHKITUN.

39 | KonTpoJabHas pa6oTa Ne4d
1o TemMe
«Jlorapudmuueckast
GyHkuun»

[TepBooOpa3Has u e€ 12 40 | IlepBooOpa3zHas.
MIPUMEHCHHE 41 | IlepBooOpa3Has.

42 [IpaBuia Haxox1eHUA
epBOOOPa3HOIL.

43 [IpaBuia Haxox1eHUA
epBOOOpPa3HOIl.

44 [IpaBuia Haxox1eHUA
epBOOOPa3HOIL.

45 [Inomanb KpUBOJIMHENHON
Tpaneuuu. OnpeaeneHHbIi
WHTETpaJl.

46 [Tnomaab KpUBOJIMHEWHON

tpanenuu. OnpeaeneHHbIn




VHTETPalL.

47

[Lnomane KpUBOIMHENHOM
Tpaneuuu. OnpeneneHHblil
MHTErpaJl.

48

[lnomane KpUBOIMHENHOM
Tpanenuu. OnpeaeneHHbIn
WHTETPaJL

49

Brruncnenne o0bEMOB TEII.

50

Brruncinenne o0bEMOB TEII.

51

KonTposbHnas paGora NeS
no treme «AHTerpas u ero
NPHUMEHEHHEe).

Tena BpameHus

14

52

[TonsiTne nnimHapa.
[lnomraae moBepxXHOCTH
UAJTUHIPA

53

[TonsiTne nnimHapa.
Inomane moBepXHOCTH
AJTUHIPA

54

[TonsiTne nnimHapa.
Inomane moBepXHOCTH
ATUHIPA

55

[Tonsitue konyca. Ilnomans
MOBEPXHOCTU KOHYCA.
YceueHHbI KOHYC

56

[Tonsitue konyca. [lmomans
MOBEPXHOCTH KOHYCA.
YceueHHbI KOHYC

57

[Tonsitue konyca. [lmomans
MOBEPXHOCTH KOHYCA.
Y ceueHHbI KOHYC

58

Cdepa u map. YpaBHeHHE
cthepsl. Bzanmnoe
pacrosoxxeHue cepsl u
wiockoctu. KacarenbHas
II0CKOCTh K cdepe. [Tnomanp

ctepsl.

59

Cdepa u map. YpaBHeHue
cthepsl. BzanmHoe
pacroioskeHue chepbl u
wiockoctu. KacarenbHas
IIOCKOCTH K cdepe. [Tnomans

cepsl.

60

Cdepa u map. YpaBHeHHe
cdepsl. Bzanmuoe
pacroioskeHue chepbl u
wiockoctu. KacarenbHas
IUIOCKOCTH K cepe. [Tnommans

cepsl.

61

Pemenue 3a1au Ha
MHOTOTPaHHUKHU, UUIUHAP,
KoHyc u map. [loBTopenue




BOIIPOCOB TEOPUH

62

Pewenue 3anau Ha
MHOT'OI'PaHHUKH, HUIUHAD,
KOHyC ¥ wmap. [loBropenue
BOIIPOCOB TEOPUU

63

Pewenne 3agau Ha
MHOT'OI'PaHHUKH, HUIUHAD,
KOHyC ¥ wmap. [loBropenune
BOIIPOCOB TEOPUH

64

Pewenne 3agau Ha
MHOTOI'PAaHHUKH, HUIUHAD,
KOHyC ¥ map. [loBropenne
BOITPOCOB TEOPUH

65

KonTposbHnas paGora Ne 6.
«uauHApP, KOHYC U ap».

O0BéM Teita

13

66

[Tonstne o6bema. O6beM
IPSIMOYTOJIBHOTO
napauienenuneaa. Oobem
IPSIMON TPU3MBI, OCHOBAaHUEM
KOTOPOU SIBJISIETCS
IPSAIMOYTOJIBHBIN
TPEYTrOJIbHUK.

67

Teopemsl 06 00beMe MPAMOI
NPU3MBI B IIWIMH/PA.

68

Breruucnenne o0beMOB TeI ¢
TIOMOTIIBIO OTIPEIEIIEHHOTO
uHTerpana. Oobem
HaKJIIOHHOM Tpu3Mbl. O0BEM
nupamuibl. O0beM KOHyca.

69

KonTpoasHnasi padora Ne7
o TeMe «O0beMBI TeJ»

70

O6bem mapa. O6bemM
IIAPOBOTO CEIrMEHTA,
IIAPOBOTO CJIOS U MIAPOBOTO
cektopa. [Tnomanpb chepsr.

71

O6beM mapa. O6beM
IIAPOBOTO CEIrMEHTA,
IIAPOBOTO CJIOS U MIAPOBOTO
cektopa. [Tnomanb chepsr.

72

O6beM mapa. O6beM
[IApPOBOTO CETMEHTA,
[IAPOBOTO CJIOS U IIAPOBOTO
cekropa. [Tnomans chepsr.

73

O6wem mapa. O0bem
IIapOBOTO CErMEHTA,
IIapPOBOTO CJIOS M IIAPOBOTO
cekropa. [lnomane cdepsl.

74

O6mwem mapa. O0bem
IIaPOBOTO CErMEHTA,
IIaPOBOTO CJIOSl M IIAPOBOTO
cekropa. [lnomane cdepsr.




75 | O6wem mapa. O6veM
[IAPOBOTO CETMEHTA,
[IAPOBOTO CJIOS U IIIAPOBOTO
cekropa. [Tnomans chepsr.

76 | O6wem mapa. O6beM
[IAPOBOTO CErMEHTA,
[IAPOBOTO CJIOS U IIIAPOBOTO
cektopa. [Tnomans chepsr.

77 | lloBTOpenue teopuw,
pelICHHE 3a/1a9 110 TEME

78 | KonTponbHasi pa6ora Ne9
no teme «O0beM mapa u
momaab cepb»

DneMEeHTHI TEOPHHU 12 79 | Oneparnuu Haj COOBITUAMEU
BEPOSITHOCTEN 80 Omnepartiu Hajg COOBITUAMHU

81 | Onepanuu HajJ COOBITUIMU

82 3aBHCHUMEIE U HE3aBHCHUMEIE
COOBITHS

83 3aBHCHUMEIE U HE3aBHCHUMEIE
CcOOBITHS

84 | 3aBHCHMEBIE U HE3aBHCUMEIE
COOBITHS

85 | Cxema bepnymnmn

86 3aBUCHMEBIEC K HE3aBUCUMBIE
COOBITHS

87 3aBUCHMEIEC K HE3aBUCUMBIE
COOBITHS

88 | Cnyuaiinble BETUYHHBI U UX
XapaKTePUCTHKH.

89 | Cyuaiinble BETUYHHBI U UX
XapaKTePUCTHKHU

90 | KonTpoJabHas padora Nel(
1o TeMe «JIeMeHThI TeOPHH
BEPOATHOCTHY

KoMmiekcHble ynciia 12 91 MHO0KEeCTBO KOMIUIEKCHBIX
YHCElL

92 MHO0KECTBO KOMILIEKCHBIX
YHCElL

93 KommnekcHas mI0CKOCTb.
Tpuronomerpuueckas popma
KOMILJICKCHOTO YHCJIa.

94 KommiekcHast I0CKOCTb.
Tpuronomerpuueckas popma
KOMILJICKCHOTO YHCJIa.

95 KommiekcHas I0CKOCTb.
Tpuronomerpuueckas popma
KOMILJICKCHOTO YHCJIa.

96 VYMHOXECHUE U ACICHHUC

KOMIIJICKCHBIX YUCECII,
3aIlIMCaHHBIX B




TPUTOHOMETPHUUYECKON (hopMme.

97 | KoMIuiekcHasi IIIOCKOCTb.
Tpuronomerpuyeckas popma
KOMILIEKCHOTO YHCIIA.

98 | KomruiekcHast IIIOCKOCTb.
Tpuronomerpudeckas popma
KOMIUIEKCHOTO YHCIIA.

99 | Pemenue anreOpandeckux
YpPaBHEHUIN HA MHOKECTBE
KOMIUIEKCHBIX YHCEI.

100 | Pemenue anreOpamyecKux
YpPaBHEHUIN HA MHOKECTBE
KOMIUIEKCHBIX YHCEI.

101 | Pemenue anreOpamuecKux
YpPaBHEHUN HA MHOKECTBE
KOMIUIEKCHBIX YHCEJI.

102 | KourpoJanHas padora Nell

no teme «KomimiekcHbie
YHCJI»
[ToBTOpEHUE 34 103 | IIpeoOpa3oBanue
PaIMOHATLHBIX BRIPAKCHHM

104 | Ilpeobpa3oBanue
TPUTOHOMETPHUYECKUX
BBIPAKECHUI

105 | [IpeobpazoBanue
Jorapu(MUIECKIX
BBIPAKECHUI

106 | [IpeobOpazoBaHmE BBIPAKEHUH,
COJIEpKAIUX CTETICHb

107 | JIunelinble U KBaJIpaTHBIC
ypaBHCHHS

108 | PanmoHanbHbBIE YpaBHEHUS

109 | UppauuroHaiibHbIE ypaBHEHHS

110 | Iloka3zaTenbHble ypaBHEHUS

111 | Iloka3zaTenbHble YypaBHEHUS

112 | Jlorapudmuueckue
ypaBHCHHSI

113 | Jlorapudpmuueckue
ypaBHCHHSI

114 | TpuroHomerpuueckue
ypaBHEHUs

115 | Tpuronomerpuueckue
ypaBHEHUs

116 | HepaBeHctBa

117 | HepaBeHctBa

118 | YpaBHEeHMS U HEPABEHCTBA C
MOJTyJIeM

119 | Pemrenne TEKCTOBBIX 3a1a4

120 | Pemrenne TeKCTOBBIX 3a1a4

121 | Pemenne TEKCTOBBIX 3a1a4




122

Pemenue 3a1au

MPAKTUYECKOU
HATPABJICHHOCTH

123 | Pemrenwue 3a1a4 Ha KI€TYATOM
OCHOBE

124 | Inomamy miockux Guryp

125 | OxpyxHOCTb, 33/1a4H,
CBSI3aHHBIC C OKPYKHOCTHIO

126 | OxpyXHOCTb, 33/1a4H,
CBSI3aHHBIC C OKPYKHOCTBIO

127 | O0béMBI TEN

128 | OO0BéMEI TEN

129 | IlpousBoanas u e€
IPUMCHCHUE

130 | IIpowusBoanas u e€
IPUMCHCHUE

131 | IlpousBoanas u e€
IPUMCHCHUE

132 | IlepBooOpazHas u eé
IPUMCHCHUE

133 | 3agaum Ha BEpOSATHOCTH

134 | 3agauu Ha BEpOSTHOCTh

135 | [IpomexyTodHas aTTeCcTaIms

136 | AHanu3 KOHTPOJIBHOU PabOTHI
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