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Ilhanupyemoie pezyromamaol océoenus yuedoHo2o npeomema

6 TUYHOCHIHOM HanpaejierHuu.

YMEHHUE ACHO, TOYHO, I'PAMOTHO HU3JIaraTb CBOU MBICJIN B yCTHOfI W TUCEMEHHOM peun, IOHNMATh
CMBICJI IOCTaBJICHHOM 3a1a4u, BbICTpAanMBaTh apryMCHTALUIO, IPUBOAUTL NPUMEPHI U KOHTPIPHUMEPHI;

KPUTHYHOCTb MBIIIJICHHS, YMEHHE PACIIO3HABATE JIOTUUECKH HEKOPPEKTHBIC BBICKA3bIBAHUSL, OTINYATh
THIIOTE3Y OT (haKTa;

Ipe/CTaBIeHNE O MATEeMaTHIECKON HayKe KaK chepe YeToBeUecKo IesiTelIbHOCTH, 00 dTarax ee
pa3BUTHSA, O €€ 3HAYMMOCTH JUTS PA3BUTHS [IUBIITH3AIUH;

KPEaTUBHOCTD MBIIIICHUS, HHUIIHATHBA, HAXOAYUBOCTh, aKTUBHOCTD ITPH PEIICHUH MaTEMAaTHUECKIX
3a/1a4;

yYMEHHE KOHTPOJINPOBATH IPOIECC M PE3YNIBTAT YIEOHOH MaTeMaTHIECKOM NeITeIbHOCTH;
YMEHHUE TUIaHUPOBATh IS TeTbHOCTh;

CIOCOOHOCTH K SMOLMOHAIEHOMY BOCHPHUSTHIO MaTEMAaTHUECKIX 0OBEKTOB, 3aa4, PEIICHUH,
paccyxaeHui

6 Memanpedjwemnom HanpaeierHuu.

NiepBOHAYaJIbHbIE MIPEJICTABICHUS 00 UesIX U 0 METOIaX MAaTeMAaTUKU Kak 00 YHUBEPCaIbHOM SI3BIKE
HayKH U TEXHUKH, O CPEACTBE MOIEIUPOBaHUS SBJIECHUH U IPOLIECCOB;

YMEHUE BUACTb MAaTEMATHYCCKYIO 3a/1a9y B KOHTCKCTC HpOGJ’IeMHOfI CUTYyallun B ApYrux
JUCHMIINIMHAX, B Opr}Ka}OIHefI KU3HU,

YMEHHE HaXOJIUTh B Pa3IMYHBIX HCTOYHUKAX HHPOPMALINIO, HEOOXOIUMYIO IJIs PEeLICHHUs
MaTeMaTUYECKHUX MPOOJIEM, U MPEJICTABIATE €€ B TOHATHOU (hopMe; MPUHUMATE PEIICHUE B YCIOBUSIX
HETIOJTHON ¥ M30BITOYHOM, TOYHOM M BEPOATHOCTHON MH(pOpMAIIUH;

yYMEHHE IOHUMATh U UCTIOJNB30BaTh MATEMAaTHUECKUE CPENICTBA HATIIATHOCTH (TpaduKu, TMarpamMMmel,
TaOJHIIBL, CXEMBI U JIp.) UIS WLTIOCTPAINH, HHTEPIIPETAIINN, APTyMEHTAIHH;

YMEHHE BBIJIBUTATh THIIOTE3bI MPU PEIICHUH YIeOHBIX 3a/1a4 U TIOHUMATh HEOOXOAUMOCTh UX
MIPOBEPKH;

YMEHHE PUMEHSTh UHAYKTUBHBIC U ISAYKTUBHBIE CIIOCOOBI PacCyKIACHUN, BUIETh Pa3IHIHbIC
CTpaTeTuy pelIeHus 3aa4;

YMEHHE CaMOCTOSITEIILHO CTABUTH LICJIH, BEIOUPATh U CO3AaBaTh AITOPUTMBI IS PEILCHHST YUSOHBIX
MaTeMaTHYECKUX MpolIieMm;

YMEHHUE INTAHUPOBATE U OCYHICCTBIIATH ACATCIBHOCTD, HAIIPABJICHHYIO Ha PCHICHUE 3a/1a4
HCCJICA0BATCIILCKOT'O XapaKTepa,

6 npe()MemHOM HAanpaenieHuu.

IIOHMMAaHUE 3HAYEHMsI MAaTEMAaTUUECKON HAyKH JUIs pEIEHUS 3a/1a4, BOZHUKAIOUIUX B TEOPUU U
IIPAKTHKE; IMPOTHL K OTPAHUYEHHOCTH IIPUMEHEHH MATEMAaTHYECKUX METOJI0OB K aHAIN3Y H
HCCIIEIOBAHUIO ITPOIIECCOB U SBJICHUI B IPUPOJIC U OOIIECTBE; 3HAUCHUS IPAKTUKU M BOTIPOCOB,
BO3HMKAIOIINX B CAMOM MaTeMaTuke, Uil OPMUPOBAHUS 1 PA3BUTH MaTeMaTHIeCKON HAYKH;

3HaKOMCTBO C H}Ieeﬁ pacmIMpCHus YMCIOBBIX MHOXCCTB KaK crrocoda TMMOCTPOCHUS HOBOI'O
MAaTEMaTHYCCKOTO amrapara JJis1 peHICHUS MPaKTUYCCKUX 3a4avd U BHYTPEHHHUX 3a/la4 MAaTEMATHKH,

YMEHHE ONpPECIUTh 3HaUeHUE UJICH, METOJOB U PE3YJIbTATOB aareOpbl U MATEMAaTUUECKOTO aHAIN3a
JUTSL TIOCTPOSHHS MOZETICH peabHBIX MPOLIECCOB U CUTYAIIH;



YMEHHUE pa3indaThb Tpe60BaHI/I}I, NPEABABIIICMBIC K 1OKA3aTCJIbCTBAM B MATEMATHUKE, CCTCCTBCHHBIX,
COLUAJIbHO-3KOHOMUYCCKUX U TYMAHUTAPHBIX HAYKaX, HA IIPAKTHUKE;

PUMEHATh YHUBEPCAIBHBIN XapaKTep 3aKOHOB JIOTHKH MaTEeMaTHIECCKUX PACCYKICHUH, NX
MPUMEHUMOCTH B Pa3IMYHBIX 00JIACTAX YEIOBEUECKOH JIeITeIbHOCTH; BEPOSITHOCTHBIX XapaKTep
Pa3IMYHBIX MIPOIIECCOB M 3aKOHOMEPHOCTEH OKPYKAIOIIETro MUpPa;

HCIIOJIb30BAaTh POJIb AKCUOMATHUKHU B MATEMATUKE; BO3MOKHOCTD IMOCTPOCHUS MATEMATHICCKUX Teopnﬁ
Ha aKCMOMAaTHYECKOM OCHOBEC; 3HAaYCHUEC aKCUOMATUKU IJIsI APYTUX o0JracTeil 3HaHUS B A IPAKTUKH

BJIAICHNE T€OMETPUICCKHUM SA3BIKOM KaK CPEACTBOM ONMUCAHUA CBOMCTB PCAJIbHBIX NIPEAMETOB U UX
B3aNMHOI'O PACIIOJIOXCHUA.

10 xaacc

BBITIOJIHATH apI/I(bMCTI/I"ICCKI/Ie HCﬁCTBHH C UCIIOJIb30BAHHUEM YCTHBIX U ITMCbMEHHBIX HpI/IéMOB,
BBIYMCIIMTCIIBHBIX yCTpOﬁCTB , METOJIa IIPUKUIKHU UIA PEIICHUA NPAKTHYCCKUX 3aiav;

TPOM3BOAUTH IO U3BECTHBIM (POPMYIaM MpeoOpa3oBaHusl OYKBEHHBIX BBIPAKCHUH, BKITFOYAFOIIIX
CTETICHH, TPUTOHOMETPUIECKIE (DYHKITUH;

BBIYHMCIISITh 3HAUCHHUS UUCIIOBBIX ¥ OYKBEHHBIX BBIPAXKEHUM, OCYIIECTBIISAS HEOOXOUMBbIC
MOACTAHOBKHU M MIPe00pa30BaHMs; ONPEAEIATh 3HaUeHNE (DYHKIIMH 110 3HAYCHHUIO apTyMeHTa; CTPOUTH
rpa UK U3y4eHHBIX (PyHKIUH;

OTIMCHIBATH 1O TPaUKy MOBEACHUE U CBOICTBA (PYHKIMH, HAXOOUTH HANMEHBIIIee H HAaHOObIIee
3HauEHHUE;

peuratb ypaBHEHUA, HpOCTeﬁLHHe CHUCTCMBEI ypaBHeHHﬁ;

OTIUCHIBAThH C MOMOIIBIO (PYHKIMI pa3NnudHble 3aBUCUMOCTH, IPEACTABIATh UX IPahUuecK,
UHTEPIPETUPOBATE IPa(UK; BHIUUCIATH IPOU3BOAHYIO JIEMEHTapHOH PyHKINY;

HCCJICA0BATH (IJYHKI_II/IIO Ha MOHOTOHHOCTbH, HAXOAUTh HAMMCHBIIICC U HanOOJIbIIEE 3HAYCHNE
Q)yHKHI/II/I, CTpPOUTH Fpa(l)I/IKI/I MHOTOYJICHOB C UCITIOJIb30BAHHECM allllapaTa MaTCMaTUYCCKOI'0 aHaJin3a,

pelaTh NpUKIagHbIe 331a4i Ha OCHOBE METOJIOB MAaTEMAaTHUYECKOI0 aHAJIN3a;

pemarth parroHaIbHEIe, IOKa3aTeNbHbIE, Jorapu(MUUecKie YpaBHEeHHUS U HEPAaBESHCTBA, X CHCTEMEI,
COCTABJISITh YPABHEHUSI MO YCJIOBHIO 33a4H;

HCIIONIE30BATh TPa(UIECKUI METO IS TPUOIIKEHHOTO PEIICHHs ypaBHEHUH U HEPaBEHCTB;

n300paxaTh Ha KOOPAWHATHON INIOCKOCTH MHOXECTBA PELICHUH MPOCTEHIINX YpaBHEHUI U UX
cHUCTeM;

CTPOUTH U UCCJIEN0BATH HpOCTGﬁLHHC MaTEMAaTH4YCCKH MOICIIN B HpaKTI/I‘IeCKOﬁ JACATCIIBHOCTH,

peliaTh npocTeiinie KOMOMHATOPHBIC 33]]a4l METOIOM Iepebopa, ¢ UCIOIb30BAHUEM U3BECTHBIX
bopmyu,

BBIYHCIATH B U3BECTHBIX CIIydasaXx BEPOATHOCTH CO6BITHfl;
HCIIOJIB30BaTh HpI/IO6peTéHHI>IC 3HaHU: JJId aHaJIn3a pCajiIbHbIX YUCJIOBBIX TAHHBIX;

pacro3HaBaTh Ha YEPTEXKaxX U MOIEIIX MPOCTPAHCTBEHHBIE (DOPMBI, COOTHOCHTE TPEXMEPHEIE
00BEKTHI C X OTNKCaHUEM, H300paKEHUEM;

peuaTh IIaHUMETPHUICCKUEC U HpOCTCfI]J.IHe CTECPCOMCTPHUICCKHUEC 3a/1aU1 HAa HAXOXKJICHUC BCIINYNH,

IMPOBOJUTH NJOKA3aTCIIbHBIC PACCYXXJICHUA B XOZC PCIICHUS 3a1a4,

11 kJaace

MIPOHM3BOAUTE 110 U3BECTHBIM (POpPMYJIaM MpeoOpa3oBaHus OYKBEHHBIX BHIPAKCHUH, BKIFOUAIOIINX
CTETICHH, PAJUKAIEL, JIOTAPU(PMEI, TPUTOHOMETPUIECKUE (DYHKITHH;



HCCJIEA0BATh (IJYHK]_II/I}O Ha MOHOTOHHOCTb, HAXOJUTh HAMMCHBIIICC U HanOOJIbIICE 3HAUCHUE
(i)YHKHI/II/I, CTPOUTH rpa(bm(n MHOT'OYICHOB C UCIIOJIb30OBAHUEM arlrapara MaTeMaTUICCKOro aHajin3a,

pelaTh NpUKIaHbIe 331a4i HA OCHOBE METOJJOB MAaTEMATUUECKOI0 aHAJIN3a;

pemaTh parroHaIbHEIE, TIOKa3aTeNbHbIe, Jorapu(MIUecKie YpaBHEHHS M HEPAaBECHCTBA, X CHCTEMEI,
COCTaBJISITh YpPAaBHEHUS 110 YCIOBUIO 33/1a4H;

HCIIOJIB30BATh TPa(UIECKUI METO ISl PUOIIDKEHHOTO PEIICHHs yPaBHEHUH U HEPaBEHCTB;

n300paxaTh Ha KOOPAUHATHON MJIOCKOCTU MHOXECTBA PELICHUI MPOCTEHIINX YpaBHEHUIN U UX
CHUCTEM;

CTPOUTH U UCCIIEA0BATH HpOCTeI\/'IHII/Ie MaTEMAaTH4YCCKH MOICIIN B HpaKTPI'—IeCKOﬁ ACATCIIBHOCTH,

pemaTs IpocTerIre KOMOMHATOPHBIE 3aJa9l METOAOM Iiepedopa, ¢ HCIOIb30BaHHEM H3BECTHBIX
dopmyu;

BBIYHUCIATH B U3BECTHBIX ClIydasaxX BEPOATHOCTH CO6LITHﬁ;
HCIIOJIB30BaTh HpHO6peTéHHLIe SHaHU: 1J1d aHaJIM3a pCaJIbHbIX YUCJIOBBIX JAHHBIX;

pacIio3HaBaTh Ha YepTekKax U MOIEISIX IMPOCTPAHCTBEHHBIE (POPMBI, COOTHOCHTE TPEXMEPHEIC
0OBEKTHI C UX OMTUCAHUEM, H300paKEHUEM;

OIIMCBIBATH B3AUMHOC PACIIOJIOXKCHHUC IIPAMBIX U HHOCKOCTGI}’I;
peuiaTh MIaHUMETPHUICCKUEC U HpOCTeﬁLHHe CTCPCOMETPHUUCCKHUE 3a0aU1 HAa HAXOXKICHUE BEJININH;
IIPOBOJUTH NJOKA3aTCIIbHBIC PACCYXXICHUA B XOAC PCIICHUS 3a1a4;

MOZENINPOBATH HECIIOXKHbIE MPAKTHUECKHE CUTYallnl Ha OCHOBE N3y9YEeHHBIX (DOPMYI 1 CBOHWCTB
(uryp; BEIUUCIATH 00BEM U IIOMIAAb TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TET IIPU PEIICHUN
MPAaKTUYECKHUX 3a/ad.



Cooepircanue yuednozo npeomema

«Anzeopa u nauana ananuza» 10-11 knacc

Ne | HaumeHoBaHme pa3jiena

Coaep:xanue pasgena

10 knace

1 IToBropenue matepuana | «IIpeoGpazoBanue BbIpakeHUY, «YpaBHEHUN», «HepaBeHCTBaY,

7-9 KitaccoB «KBagparHbie KOpHU, CTETICHH, MOIYJIb)

2 [eiictButensHble uncna | HarypanpHble 1 niensle yncna. JlenumocTs yncen. PanyonanbHble 4ucia.
HppanronansHble yricia. MHOXECTBO JEHCTBUTENBHBIX ynucel. Monyib
IEWCTBUTEILHOTO YKCIIA.

3 Yucnossle GpyHKIUU Meton MmatemaTrueckor HHAYKIMH. OnpeeneHne YucIoBOH QYHKIUU U
criocoOs! e€ 3ananus. CpoiicTBa pyHKIMHU. [leproauueckue GyHKIHH.
OO6patHas QyHKIHS.

4 Tpuronomerpudeckue YucnoBast OKpYXKHOCTb. UnCIOBast OKPYXKHOCTb Ha KOOPJUHATHOM MIOCKOCTH.

dbyHKIIIH
Cunyc u xocunyc. TaHreHe u KoTaHTeHe. TpuroHoMeTpryecKre (QyHKIHH
YHCIOBOIO apryMeHTa. TpuroHoMeTprdeckue (pyHKIIH YTIIOBOTO apryMEHTa.
Oyakmmn Y= SiN X Y= oS X, UX CBOWCTBA U rpaduku. I[locTpoeHme
rpaduka y =mf(X). IToctpoenne rpaduka y =f(kx). I'paduk rapmoHmgecKoro
kose6anus. OOpaTHBIE TPUTOHOMETPUYECKHE (DYHKIIHH.

5 Tpuronomerpudeckue [Ipocreiinue TPUrOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA. MeTOoabI
ypaBHEHUS pELIeHUs TPUTOHOMETPUUYECKUX YPaBHEHUH.

6 IIpeoGpazoBanue CuHYyC 1 KOCHHYC CyMMBI U Pa3HOCTH apryMEHTOB. TaHTeHC CyMMBI U
TPUTOHOMETPUUECKUX pasHoctu aprymeHToB. @opMyisl npuBeaeHus. @opMyIibl 1BOIHOTO
BBIPaXKECHUI aprymenTa. @opMyIIbl IOHWKEHUS cTeneHu. [Ipeobpa3oBanue CyMMBI

TpUrOHOMETpHUYeCKUX (PyHKIU B mpon3BeneHue. [IpeodpazoBanue
MIPOM3BENCHHS TPUTOHOMETPHUECKIX (QYHKINH B cymMMy. [IpeoOpa3oBanue
BhIpaxkeHus Asin X + B cos X k Buzay C sin (X+t). MeTos! pemeHus
TPUTOHOMETPHUECKHUX YPaBHEHUIL.

7 KommnexcHele uncna KommiexkcHele uncna 1 apumMeTHieckue onepanun Hajg HUMUA. KomIiekcHbie
YHCcIa U KOOPAMHATHAS INIOCKOCTh. TpuroHoMeTpuueckas ¢popma 3aimucu
KOMIUIEKCHOTO ynciia. KoMIuiekcHble uiciia U KBaJpaTHbIe YpaBHEHHUS.
Bo3BeneHust KOMIDIEKCHOTO YMCIIA B CTETIEHb. V3BIIeueHne KyOHIeckoro
KOPHS M3 KOMIIIEKCHOTO YUCIIA.

8 IIponsBoanas YucnoBele mociieq0BaTeNbHOCTH. [Ipeaen yncnoBoil mocieq0BaTeIbHOCTH.
IIpenen ¢ynkunu. OnpeneneHne Npou3BOAHON. Brrancienne mpon3BoIHBIX.
Juddepennupopanne cnoxuoi Gpyaknun. Jnddepenunposanue odpaTHoit
¢yukIuy. YpaBHEHUE KacaTenbHOU K rpaduky ¢pyHkiun. [Ipumenenne
MIPOM3BOAHOM 115 HccienoBanus pyHKuid. [locTpoeHne rpadukoB (GyHKIHH.
[Ipumenenne MpoU3BOAHON TSI OTHICKAHUS HANOOJBIINX ¥ HANMEHBIICH
3HAYEHUI BEITMYHUH.

9 Komb6unatopuka u [IpaBuno ymHoxenus. KomOunaropusie 3agaun. [lepectaHOBKY 1
BEPOSITHOCTh (axTopuanel. BEIOOp HECKONBKUX dIIeMEeHTOB. BHOMUAbHEBIE

koaddurments!. CiydaifHpie COOBITHS U UX BEPOSTHOCTH.

10 | [NoBTopennme kypca 10 «KombuHaTopuka 1 BEpoATHOCTBY , «JlefCTBUTENIbHBIE YHCTA ,

KJlacca «Komruiekcuple uncnay, « TpuroHoMmeTpudeckue GyHKIHN,




«[IpeobpazoBaHue TPUrOHOMETPUUECKHUX BhIpaKeHU», «IIpon3BoaHas»

11 kaace

11 | MHorouneHs! ApudmeTnyeckue onepanyy HaJl MHOTOWICHAMH OT OJHOH MEPEMEHHOM.
JleneHne MHOTOYIIEHA HA MHOTOWIEH C OCTaTKOM. Pa3znoxxenne
MHOTI'OWIEHA Ha MHOXKUTENIU. MHOIOUYIEHBI OT HECKOJIBKHUX IIEPEMEHHBIX.
YpaBHEHUS BBICIIUX CTENEHEN.

12 | CreneHu U KOpHH. ITonsATHE KOPHS I-i CTENEHU U3 ACUCTBUTENIBLHOrO yucia. OyHKnuu y =

CreneHHple QyHKITUN

Vx , ux cBoiicTpa u rpaduku. CBOMCTBA KOPHS M-i CTETeHH.
[IpeobpazoBanne HppaMOHATHHBIX BeIpaxkeHU. O000IMIeHNE TOHATHS
crenenu. CtenenHble PyHKIMHU, UX cBOWCTBA U rpaduku. [IponsBoanas
creneHHOH QyHkumu. M3BneueHne KopHel U3 KOMIUIEKCHBIX YHCEIL.

13 | IlokazaTenbHas u [NokazarenbHas QpyHKIMS, ee cBolicTBa U rpaduk. [lokazaTenbHbIe
norapupmmdecKas ypaBHeHus. [lokazarenbHble HepaBeHcTBa. [loHsTHE norapudma.
HKIIUH . .
by Hecatnunblii 1 HaTypanbHbld orapudm. Jlorapudmuueckas pyHKIMA U €€
cBoiicTBa u rpaduk. Croiicta Jiorapudmos. [Ipeodpa3opanue
JorapupMUIECKUX BblpakeHHi. Jlorapupmuueckue ypaBHEHUSL.
Jlorapudmuueckue HepaBeHCTBa. JnddepeHnrpoBaHne NoKa3aTeIbHON 1
norapupmMudeckoit GyHKIHH.
14 | IlepBooOpa3nas u [TepBoobpaznas. Heonpenenenusrit uaterpai. [leppoodpasubie
MHTETpat aneMeHTapHbIX QyHKIui. [Inomans KpUBOIMHEHHON Tpaneuy.
Onpenenennsiid uaTErpan. [IpubmmkeHHBIC BEIYUCICHUS OMPEIEIIEHHOTO
uHterpana. ®opmyna Hetorona-Jleitbnuma. CBOWCTBa ONpeIeNneHHOr0
uHTerpana. Beruncnenue miomaneii miockux Guryp u 00beMoB Tel
BpAILCHHUS C IOMOILBI0 HHTETpajIa.
15 | DnemeHTHI TEOPHU BepositTHOCTb ¥ reomMeTpus. Berunciienne BeposiTHOCTEN B ONBITAX C
BEPOATHOCTEH U PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH UCX0JiaMHu. Mcronb3oBaHue
MaTEMAaTHYECKON o o
KOMOWHATOpUKH. BEIUnciieHne BepOITHOCTEH HE3AaBUCUMBIX COOBITHIA.

CTAaTUCTHKU . .
Hcnonb3oBanue GopMyIibl CII0KEHHS BEPOSITHOCTEH, AnarpamMm Jiiepa,
JiepeBa BEpOsATHOCTEH. AKCHOMBI TEOPHH BEPOATHOCTEH. Y CIIOBHAs
BEpPOSTHOCTH. [IpaBuio ymHO)KeHHs BeposiTHOCTEH. DPOopMyJIa ITOIHON
BeposTHOCTU. CTaTUCTUYECKUE METOIbI 00pabOTKH HHPOPMALHIH.
HepapenctBo UeoOnimeBa. Teopema UeObiieBa u Teopema bepryiiu.
3akoH OonbIIMX yncell. BeiOopouHbIil METO N3MEpEeHHs BEPOSITHOCTEH.
Poinb 3axoHa OONBIIMX YHCEN B HAYKE, IPUPOJIE 1 OOIECTBE.

16 | YpaBHeHHA PaBHOCMiIBHOCTE ypaBHeHHH. O0IIME METOABI PELLICHNS] YPABHEHHH.
HepaBeHCTBA. CHCTEMBI | T'paduueckuii crioco6. PeleHne sK3aMeHAIMOHHbIX 3a1aHuit. OGuue
YpaBHEHUI U HEPABEHCTB

METO/JIbI PEIICHHUS] HEPABEHCTB. Y paBHEHUS M HEPABEHCTBA C IBYMSI
MIEPEMEHHBIMH. Y pPaBHEHUS U HEPABEHCTBA C IBYMsI IEPEMEHHBIMU.
Cucremsl ypaBHeHuid. Crioco0sl perienns. Pemenne 3amay ¢
napaMeTpamH.

17 | O6oowatomiee [MpousBoaHas u ee npuiokeHus. [IpeodpazoBanus anredpanyeckux
IIOBTOPEHHE BBIpaKCHUH. Perienne ypaBHeHNH, HEpaBEHCTB U UX cUCTeM. Perienne

TFCOMCTPUUCCKUX IK3aMCHAIIMOHHBIX 3a/1a4.



равенств%20и%20их%20систем

Cooepotcanue yueonozo npeomema «I eomempusay 10-11 knacc

Tema

DopMBbI OPraHU3alNU y4eOHbIX 3aHATHI

10 xaace

1

Bsenenune

[Ipenmer crepeomerpun. AKCHOMBI cTepeoMeTpuu. HekoToprlie criencTBus u3
AKCHOM.

[TapannensHOCTH

MpsAMBIX U IJIOCKOCTEH.

[TapamienbHble npsiMble B IpocTpaHcTBe. [lapamienbHOCTh TPEX NPSAMBIX.
[TapamnensHOCTh NpsIMOH U TI0cKOCTU. CKpemuBatonmecs npsmeie. [Ipuznak
CKPEILMBAIOLINXCS MPSAMBIX. YTJIbI C COHAIPaBIEHHBIMU CTOPOHAMHU. YTOJ
Mexy npsiMbiMu. [lapamiensable miockoctu. llpru3Hak napamienbHOCTH ABYX
wiockocteil.CBoicTBa mapayieNbHBIX IockocTel. Terpasap.
ITapannenenunesn. CBoicTBa rpaHeil U AuaroHanel napauienenunena. 3aaaun
Ha TTOCTPOCHHE CEYCHUM.

[lepneHUKyIIpHOCTH

MIPSIMBIX M TUIOCKOCTEH.

IlepnenuKymnspHbIE MpsMbIE B IpocTpaHcTBe. IlapaiensHble nIpsaMele,
NEPHEHIUKYISIPHBIE K IIIOCKOCTH. [Ipu3HaK neprneHIuKyIIpHOCTH OpsMOK U
mwiockoctu. Teopema o IpsAMOM, IEPIEHIUKYIIAPHON K IIIOCKOCTH. PaccTosHue
OT TOYKH JI0 IIIOCKOCTH. TeopeMa o Tpéx NepneHauKyispax. YToi MEXIY
MIPSIMOY U TIOCKOCTHIO. JIByrpanHsiil yroi. [Ipu3Hak nepneHInKysipHOCTH
JIBYyX IuIockocTeil. IIpsMoyronbpHblil apajuieaenumes,.

MHororpanHHK

Ilonstue mHororpannuka. [Ipusma. I1nomane mOBEpXHOCTH IPU3MEL.
IIupamupa. [IpaBunbsHas nupamuga. YceueHHas nupamua. [lnomans
MMOBEPXHOCTH mupamuApl. CumMmeTpust B mpocTpancTBe. [loHATHE TPaBUIIBHOTO
MHOTOTPaHHUKA. DIIEMEHTHI CHMMETPHH MPABUIBLHBIX MHOTOTPAHHUKOB.

Bektops! B
IIPOCTPAHCTBE

ITonstue BexTopa. PaBeHcTBO BekTOpoB. Cll0’K€HUE U BBIYUTAHUE BEKTOPOB.
CyMMa HECKOJIbKUX BEKTOPOB. Y MHO)KEHUE BEKTOpa Ha uuciio. KomiuianapHeie
BekTopa. [IpaBuino napamuienenunena. Pasnoxenue BeKTopa o TpéM
HEKOMILTaHApHBIM BekTopaMm. [IpiMeHeHre BEKTOPOB K PEIICHHUIO 3a]1ad.

IToBTOpEHUE

ITapannensHOCTh MPSIMBIX U MJIOCKOCTEN. [lepneHIuKyIsIpHOCT PSIMBIX U
miockocteit. [Tpusma u nupamuaa. [nomans moBepxHOCTH. Y ceueHHas
nupaMuia.

11 kaace

1

Meroa KoopavHaT B
MPOCTPAHCTBE

IIpsmoyronpHas cUCTeMa KOOpAWMHAT B mpocTpaHcTBe. KoopaunHath]
BeKTOpa. CBsI3p MEXIy KOOpAWHATAMHU BEKTOPOB U KOOPAWHATAMH TOYEK.
IIpocreiimme 3axa4n B KOOpAUHATAX. YTONI MEXIY BeKTopaMu. CKalsIpHOE
Mpou3BeeHNEe BEKTOpoB. CKalgpHOE TNPOU3BEACHHE BEKTOPOB B
koopauHatax. JIBwkeHus. lleHTpanmpHast  cuMMeTpus.  3epKaybHasg
cummeTtpusi. OceBas cummetpus. [lapannensHelii mepeHoc.

Iunuaap, koHyC, map

[Nonsitre unmuaapa. [Inomane moBepxHocTH nMiHHApPA. [loHATHE KOHYCA.
[Tnomaap moBepxXHOCTH KOHYca. Y cedeHHbIH Konyc. Cdepa. YpaBHeHHE
cdepsl. Bzaumuoe pacnonoxxenue cgepsl u miockoctd. KacarenbHas
riockocTh K chepe. Chepa. [Tnomans chepsl. Tena Bpamenus. Paznnanpie
3a1a4Ui Ha BIIMCAHHBIC U OIIMCAHHBIC TCJIA.

OO0BEMEI TET U
IIJIOIIAIHA UX
MTOBEPXHOCTEM

[Tonstue o6bema. Akcrombl 00beMa. TeopeMbl 00 OTHOIICHUSX 0O BEMOB.
BriBo popMyn 00eMOB IIPSMOYTOJIHHOTO MapajlielienuIie/ia U Kyoa.
BriBog Gpopmynsl o0bema npsiMoit pu3Mel. BeiBoa ¢popmyiiel 00bema
UIMHApa. Beraucnenne 005eMOB HAKJIOHHON IIPU3MBI U KOHYCa. BeiBOIT




(dhopMysel 00beMa rpamMuIbl. DOPMYITBI I HAX0XKICHUS 00beMa
terpadapa. O6bseM mapa. O0beM MapoBOT0 CErMEHTA, IIIApPOBOTO CIIOS U
cexropa. KoMOuHaimu MHOTOTpaHHUKOB | TEJ BpAIllCHUSI.

I'eomerpus Ha
TUIOCKOCTH

Pemrenne sx3aMeHalMOHHBIX 3a7a4.

[ToBTOpEeHue

Axcuombl crepeoMeTpun. [lapamienbHOCTh B TPOCTPAHCTRE.
[lepneHANKYIIpHOCTH B IPOCTPAHCTBE. TeopeMa o TpexX MepreHIuKyIsIpax.
HaxoxpaeHune yriioB B mpocTpancTBe. MHOTOTpaHHUKH, IDIOMIAN UX
MMOBepXHOCTEH. BekTops!l B ipocTpancTBe. Tena Bpamenns. KomOnHamm
TEJ BpallleHUsI © MHOTOTPaHHUKOB.




Temamuueckoe niaanuposanue npedmema

«Mamemamuxa» 10-11 knacc

Konuuecmeo uacoe

No Hazeanue memut (pazoena) ona uzyuenusn memol (pazoena)
no 200am ooyuenus
Knaccwt

10 11
1. | lloBropenue Matepuana 7-9 kiaccos 5
2. | HeticTBuTeNnbHBIC YKCIIA 12
3. | Yucnossle GpyHKIUU 10
4., | Tpuronomerpuyeckue GpyHKIHH 14
5. | TpuroHoMeTpHyecKre ypaBHEHHUS 20
6. | IIpeobpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHHUH 20
7. | KommiekcHsle yncia 10
8. | [IpousBomHas 30
9. | Kombunaropuka 1 BepoSITHOCTb 10
10.| IToBTopenue kypca 10 kimacca 5
11.| [HoBTopenne matepuana 10 xacca 4
12.| Muoro4ieHsl 12
13.| Crenenu u kopau. CTenieHHbIE QYHKITH 22
14.| TokazarenpHas u Jjorapudmudeckas GyHKIUH 31
15.| IlepBooOpa3Has U HHTETpa 12
16.| DnemeHTHI TeOpUM BEPOSTHOCTEH W MAT.CTATHCTHKH 10
17.| YpaBHeHnus u HepaBeHCTBAa. CHCTEMBI YpaBHEHUH U 30

HEPaBEHCTB

18.| O6obmaromue noBTopeHue (anredpa) 15
19.| Breaenue (akcmoMaTuka) 5
20.| MapammenbHOCTh MPSIMBIX U IITIOCKOCTEH. 20
21.| IlepneHAUKYISIPHOCTH MPSIMBIX U TNIOCKOCTEH. 20
22.| MHororpanHuK 12
23.| Bekropsl B mpocTpaHCTBE 6
24.| TloBTopenue 5
25.| Uroro 10 knacce 204
26.| Merox kooprHAT B IPOCTPAHCTBE 18
27.| Uununnp, konyc, map 21
28.| OO6beMBI Tel U IUIOMAIHN UX MIOBEPXHOCTEH 19




29.

FeOMeTpI/Iﬂ Ha MJIIOCKOCTH

10

30.

Hroro 11 kaacc:

204

31.

Hroro 10-11 xaacc:

408




MyHuImnaisHOE Ka3eHHOE 00111e00pa30oBaTeIbHOE YIPEKICHNE
Nmucckas cpennsist oobmeoOpazopaTenbHas 1ikosa Ne 13

CornacoBaHo: YTBepxaaro:

3am. no YBP JIMpeKTop MIKOIbI

E.B. I'epacumenko I1. IT. ITaunn
ITpuka3 Ne oT «__ »asrycra20__T.

IHpuioxkenue Kk padouei mporpamme
KaJIEHIAPHO-TeMATHYeCKoe IJIAHUPOBAHM e
cpeonezo obue2o 0opa3o8aHus

Ha 20 /20 TOJI

[Ipenmer MaTEeMaTHUKa
Kmacc  10-11
Yuurenb

20 T.




IMosicHuTeIbHAS 3alIMCKA

B npodunbsHOM Kypce coaepxkaHie 00pa3oBaHusi, IPEACTABICHHOES B OCHOBHOM LIKOJIE, PA3BUBACTCS B
CIIEIYIOIINX HANPABICHUSIX

cUcTeMaTHu3alus CBeICHUN 0O quciiax, (1)OpMI/IpOBaHI/Ie HpeI[CTaBJ'IeHI/II\/’I O paCHIMPEHNH YU CIIOBBIX
MHOXXECTB OT HATYPaJIbHBIX 1O KOMIUICKCHBIX KaK criocooe MOCTPOCHHA HOBOT'O MATEMATHYIECKOT' O
armapara i peICHUA 3aJa4 OKPYIKAIOMICTO MHUPAa U BHYTPCHHUX 3aJa4 MAaTCMATHUKH,
COBCPUICHCTBOBAHUE TCXHUKU BI)I‘-II/ICJ'ICHI/II\/'I;

Pa3BUTHE U COBEPIICHCTBOBAHNE TEXHUKH aIreOpandecKux Mpeodpa3oBaHmii, pEIICHNs YpaBHEHHH,
HEPaBEHCTB, CUCTEM;

CHCTEMAaTH3aIHs ¥ PaclIipeHue CBEICHHUN O (PYHKITHSIX, COBEPIICHCTBOBAHHE TPa(QUICCKUX YMCHHUI;
3HaKOMCTBO C OCHOBHBIMU H/I€IMHU U METOJJaMH MaTEMaTHYECKOro aHaIu3a B 00beMe, MO3BOJISIONIEM
HCCIIEIOBATh AJIEMEHTapHbIEe (PYHKIMU U PEIIaTh MPOCTEHIINE TeoMeTprIecKue, (PU3MIECKIe U
JIpyrue NpuKIaJHble 3aauu;

pacuIupeHre CUCTEMBI CBEIEHUI 0 CBOMCTBaX INIOCKUX (UTyp, CUCTEMATUIECKOe N3yUeHHE CBOMCTB
IIPOCTPAHCTBEHHBIX TEJI, pa3BUTHE MIPEICTABICHUM O T€OMETPUIECKUX U3MEPEHUX;

pa3BUTUC Hpe[[CTaBJ'IeHI/Iﬁ 0 BEPOATHOCTHO-CTATUCTUICCKUX 3aKOHOMEPHOCTAX B OKPYIKAKOIIEM MHUPE;

COBEPUICHCTBOBAHUEC MATEMATUYCCKOI'O PA3BUTHA 1O YPOBHA, IIO3BOJIAIOIICTO CBO60Z[H0 IIPUMCHATH
N3Yy4CHHBIC (baKTLI 1 METObI IPU PCHICHUHU 3aJa4 U3 PA3JINIHbIX Pa3AC€IOB Kypca, a TaKKe
HCIIOJIB30BATh UX B HCCTAHAAPTHBIX CUTYalUAX,

(hopMHpOBaHKE CIIOCOOHOCTH CTPOUTH U UCCIIEIOBATh MPOCTEHIIIIE MATEMATHICCKUE MOJICITH IIPU
PCIICHNH MPUKJIATHBIX 3314, 33124 U3 CMEKHBIX TUCIHUILTHH, YIIyOJIeHue 3HaHUI 00 0COOCHHOCTSIX
IPUMEHEHHUS MATEMAaTHYECKUX METOIOB K MCCIEIOBAHMIO IIPOLIECCOB M SABJIEHHI B IIPUPOIE U
oO1ecTBe.

N3yuenne marematrku B 10-11 xiraccax Ha mpoHUILHOM YpOBHE HANPABIICHO HA TOCTHKCHUE CIICAYIOIIHX

uenei:

Crioco0cTBOBaTh (POPMHUPOBAHUIO MATEMATHICCKOHN KYJIBTYPBI, (POPMUPOBAHHUIO HHTEIIEKTYaTbHO-
TPaMOTHOM JTMYHOCTH, CIIOCOOHOH caMOCTOSITEHHO TIOTyYaTh 3HAHUS, OCMBICIICHHO BBIOUPATH
pohecCcHio U CIEeNMaIbHOCTh B COOTBETCTBUH C 3asBJICHHBIM NPOQHIeM 00pa30BaHUs B YCIOBHIX
MOJIEPHU3ALIMN CUCTEMBI 00pa3oBaHus PD.

(hopMupoBaHUe MpeCTaBICHUH 00 UACIX U METOJ]aX MAaTEeMaTHKH; O MAaTEeMaTHKE KaK
YHUBEPCAIBHOM SI3bIKE HAYKH, CPEJCTBE MOJEIMPOBAHUS SIBJICHUH U MTPOLIECCOB;

OBJIaZICHUE YCTHBIM M MHCbMEHHBIM MaTEMaTHYECKUM SI3bIKOM, MaTEMaTUYECKUMHU 3HAHUSAMU U
YMEHUSAMH, HEOOXOTUMBIMH ISl U3YYEHUS IIKOJBHBIX €CTECTBEHHOHAYYHBIX JUCIHUIUINH, JUIS
MPOIOIDKEHHST 00pa30BaHUS U OCBOCHUS N30PAaHHON CIIEIHabHOCTH Ha COBPEMEHHOM YPOBHE;

PasBUTHE JIOTUYECKOTO MBIIIICHUS, aNITOPUTMHUYECKOM KyJIbTYphI, IPOCTPAHCTBEHHOTO BOOOpaXKeHN,
Pa3BHTHE MAaTEMaTHYECKOTO MBIIUICHUS M HHTYUIIMHN, TBOPYECKUX CIIOCOOHOCTEH Ha ypOBHE,
HEOOXOIMMOM JUTS IPOOJDKEHUS 00pa30BaHMs | JUTI CAMOCTOSTEIILHON IESITEIbHOCTH B 00IaCTH
MaTEeMaTHKU U ee MPUIOKEHUH Oy TyIel mpodeccuoHaNbHON AeSTeIbHOCTH;

BOCIIMTaHUE CPEJICTBAMH MATEeMATHKHU KyJIbTYPbl JMYHOCTH: 3HAKOMCTBO C HCTOPUEH pa3BUTHS
MaT€MaTHUuKH, 3BOJ'[IOHI/ICI71 MaTEeMaTHYCCKUX I/I}]Gﬁ, INOHUMAaHUEC 3HAYUMOCTHU MAaTEMATUKHU I
00I1IECTBEHHOTO IIpOrpecca.

3adauu 111 cryrenn oOpa3oBaHus:

CHUCTEMAaTU3UPOBATh CBEICHUS O YUCIIC; COBEPILIECHCTBOBATH BEIYUCIUTEIIBHBIC HABBIKH;
M3y4aTh METO/bl PEILICHNUS YPAaBHEHUI, HEPABEHCTB, U CUCTEM YPaBHEHUH;
CHCTEMaTH3UPOBATh CBEACHHS O (PYHKIHMSIX; COBEPIICHCTBOBATh rpadMIecKie YMEHHS;

BBIYHCIIATE O0BEMBI IIomaau HOBerHOCTeﬁ IMPOCTPAaHCTBCHHBIX TCJI IIPHU PEIICHUN 3a1a4;



e  CO3IAaTh YCIOBUS JUIS PA3BUTHS HHTEUICKTYAIBHBIX M TBOPUYECKUX CIIOCOOHOCTEH yJamumxcs B
MIPOLIECCE CAMOCTOATENBHOrO MPUOOPETEHN 3HAHUHM U YMEHUH,

e  pa3BUTHE UHTEpeca K MO3HAHUIO U TBOPUYECKUX CIIOCOOHOCTEH 00yJaroIerocs,

e (opmupoBaHH
oOyueHwus.

€ HaBBIKOB CaMOCTOSITEIIbHON y4eOHOM JeATeIEHOCTH Ha OCHOBE AU (hepeHIInaIm

MecTo npeaMera B y4eOHOM ILIaHe

Jannas nmporpamma paccuntana Ha 408 yueOHBIX YacoB Ha jJBa roja ooydenus (204 gaca B 10 knacce u 204

yaca B 11 xiacce). Cor

JTacHO y4eOHOMY IUIaHy Ha M3y4YeHHe MaTeMaTHKH Ha npo¢duiabHOM ypoBHe B 10 1 11

KJlacce B yueOHOM IIIaHe OTBOAMTCS 6 4acoB B HENEIIO, U3 KOTOPHIX MPEAYCMOTPEHO 4 4acOB B HE/IEMIO Ha
W3ydeHHUe Kypca anreOphl U HaYall MaTeMaTHIeCKOro aHamm3a (Bcero 1364) u 2 yaca Ha M3y4eHHUE TE€OMETPHH

(Bcero 68 u). Temsl 1o

TeOMETPHH U anredpe dyepeayroTcs.

10knacc
Ne KoJui-Bo Tema ypoka
n/n ‘H:IC(:)B Jlata
pasjaeny

l. IMoBTOpeHune marepuana 7-9 kiaacca (54)
1. 1. IToBTOpenue Matepuana 7-9 kiacca mo teme «lIpeoGpazoBaHue BEIpasKeHUN
2. 2. [ToBTOpenne matepuana 7-9 kiacca mo Teme «Y paBHEHUSD)
3. 3. [ToBTOpenue marepuana 7-9 knacca mo Teme «HepaBeHcTBay
4, 4, [ToBTOpeHue marepuana 7-9 kinacca mo teme «KBaapaTHbele KOPHH, CTENIEHH, MOTYJIb)
5. 5. BxonHoii KOHTPOJIbLHBIN cpe3
Il HeiicreuTeabhbie ynciaa (124)
6. 1. HarypansHabie u nensle uncia. Jenumocts uncen

2. HarypanbHsbie u niensle yucna. JJenmMocTs ynucen
8. 3. HarypanbHhbie u uemnsie yncina. JlenumMocTs yncen
0. 4. PanmonaneHble yncia
10. 5. HppauyoHanbHbIE YUCIa
11. 6. VppaluoHaibHbIe Yncia
12. 7. MHOX€eCTBO JEHCTBUTENBHBIX YHCEN
13. 8. Moaynb TeHCTBUTEIHHOTO YUCTa
14. 0. Monynb 1eficTBUTENBHOTO Yncia
15. 10. Konrpoabnas padora Ne 1 o teme: «/leiicTBUTEIBHBIE YN CIIA)
16. 11. Meton MaTeMaTHUECKON MHAYKIMN
17. 12. Meron MaTeMaTH4eCKOW WHIYKITUH
1. Yucaosbie pynkuum (104)
18. 1. OmnpenerieHue YUCIOBON (QYHKIIUU U CIIOCOOBI €€ 3aaHus
19. 2. OmnpenerieHue YUCIOBON (QYHKIIUU U CIIOCOOBI €€ 3aaHus
20. 3. CaoiicTBa GyHKIMH




21. 4, CaoiicTBa QyHKIMU

22. 5. CaoiicTBa QpyHKITHM

23. 6. CaoiicTBa GpyHKIMN

24. 7. [Tepuoanueckue GyHKIMH

25. 8. Oo6patHast GyHKIHS

26. 0. O6parHas pyHKIHSA

27. 10. Kontpoabhasi padora Ne 2 no teme: «UuciaoBbie pyHKIMW»

V. BBenenue B crepeomerpuio (54)

28. 1. BBEJIEHUE (AKCHOMBI CTEPEOMETPUHU U UX CIIEICTBUS)

29. 2. [Ipeamet crepeomeTpun. AKCHOMEI cTepeoMeTpuu 11.1,2.

30. 3. HekoTopeble crnencTBus u3 akcuom, 1.3.

31. 4. Pemienue 3a1a4 Ha IpUMEHEHHE aKCHOM U MX CJIEJICTBUM.

32. 5. Pemenue 3a1a4 Ha TpUMEHEHNE aKCHOM M MIX CJIEJICTBHM.

V. IMapajieJbHOCTL NPSAMBIX U MJI0CKOCTell (204)

33. 1. IMTapannensHble npsiMBbIC B IpocTpaHCTBe. [lapaniensHOCTh TPEX NpsIMBIX, 11.4,5.

34, 2. [TapannenpHbIC IPSIMBIE B TIpOcTpancTBe. [lapamnenbHOCTh TPEX MPAMEBIX, 11.4,5.

35. 3. [TapannenbHOCTh NPSIMON U TUIOCKOCTH

36. 4. [TapannenpbHOCTH TIPSIMON U TUIOCKOCTH

37. 5. [ToBTOpEHME TeopHH, pelIeHNE 3a/1a4 Ha MaPaLIEIFHOCTh IPSIMON U TUIOCKOCTH.

38. 0. [ToBTOpEHNE TEOPUH, pELICHHE 3a/1a4 Ha MapaIeIbHOCTh IPSIMON U IJIOCKOCTH.

39. 7. [ToBTOpEHME TeopuH, pelIeHne 3a/1a49 Ha MapaieIbHOCTh MIPSIMOU U TUIOCKOCTH.

40. 8. CkpenuBaromuecs npsiMble. [Ipu3HaK CKpelrBarOmnuXcs IPSIMbIX

41. 0. CxpemuBaroruecs npsimbie. [Ipu3Hak CKpenuBaronuxcst MpsMbIX

42. 10. Yribl ¢ COHANpaBIEHHBIMU CTOPOHAMHU. YTOJ MEXKAY IPSIMBIMU

43. 11. [ToBTOpEHKE TeopuH, pelIeHHE 3a0a4

44. 12. KonTpoabHas pa6ora Ne3 «[lapanieabHOCTh NPAMBIX»

45, 13. [MapamnenpHble miockocTu. I lpu3Hak nmapamieabHOCTH ABYX MIockocTel.CBoiicTBa
MapauIeNbHBIX TIOCKOCTEH

46. 14. [MapamnensHble miockoctu. Ilpu3Hak nmapamieabHOCTH ABYX MIockocTel.CBoiicTBa
MapaJuIeIbHBIX TUIOCKOCTEH

47. 15. Terpasup

48. 16. [Mapamnenenunen. CBoicTBa TpaHelt U [UaroHasel mapaienenunena,

49. 17. 3anayn Ha MOCTPOCHUE CEUCHHIA

50. 18. 3ajaun Ha IOCTPOCHUE CEUCHUN

51. 19. IToBTOpEHHUE TEOPUH, PEIICHHE 3aa4

52. 20. KonTposbHas padora Ne 4 «IlapajuieIbHOCTH MJIOCKOCTEN

VI. Tpuronomerpuueckue pynxuun (144)

53. 1. UwucnoBast OKpyKHOCTh

5. 2. UucnoBast OKpyKHOCTh

55. 3. UucnoBast OKpyKHOCTb Ha KOOPJAUHATHON TNIOCKOCTH




56. 4. UucnoBast OKpYKHOCTb Ha KOOPJAUHATHON TNIOCKOCTH

57. 5. CuHyC 1 KOCHHYC.

58. 6. Cunyc 1 KocuHYC. TaHIeHC ¥ KOTaHT€HC

59. 7. TaHreHc u KOTaHTeHC

60. 8. Tpuronomerpudeckue GyHKIIUH YUCIOBOTO apryMeHTa

61. 9. Tpuronomerpudeckue (yHKIUU YUCIOBOIO apryMEHTa

62. 10. OyHKIUKH Y= SiN X Y= COS X, UX CBOWCTBA U TpadHKu

63. 11. OyHKIUKH Y= SiN X Y= COS X, UX CBOWCTBA U TpadHKu

64. 12. OGpatHas QyHKIHsSA

65. 13. OGparnas GpyHKIus

66. 14. KonTposabHas padora Ne 5 o teme: «Hucja0Bbie PyHKIUMI)

VIl.  TpuroHoMmerpuyeckue ypapHenus (204)

67. 1. [Moctpoenue rpaduka y =mf(x)

68. 2. [Toctpoenue rpadpuka y =mf(x)

69. 3. [Toctpoenue rpaduka y =f(kx)

70. 4, IMToctpoenue rpaduka y =f(kx)

71. 5. I'paduk rapMoHUYECKOTO KOJIeOaHUs

72. 0. Oynknuy Y = tg X, Y =ctg X, HX CBOHCTBA U TpapuKu

73. 7. Oynknuy Y = tg X, Y =ctg X, HX CBOHCTBa U TpapuKu

74. 8. OOpaTHbIEe TPUTOHOMETPUYECKUE (HYHKLIUH

75. 9. OO6paTHBIe TPUTOHOMETPHUYECKHE QYHKIINH

76. 10. OO6paTHBIe TPUTOHOMETPHUYECKHE (QYHKIINH

17. 11. [IpocTeiiiue TPUTOHOMETPUUYECKUE YPABHEHHUS M HEPABEHCTBA

78. 12. [Mpocreiimme TpUTOHOMETPUIECKUE YPABHEHHUS U HEPABEHCTBA

79. 13. [IpocTeiiiie TPUTOHOMETPUUYECKUE YPAaBHEHHUS M HEPABEHCTBA

80. 14. [Ipocreiiue TPUTOHOMETPUYECKHUE YPABHEHUS I HEPABEHCTBA

81. 15. IpocTeiimme TpUTOHOMETPHYIECKHE YPAaBHEHHUS U HEPaBEHCTBA.

82. 16. Mertonb! pelneHust TPUTOHOMETPUIECKUX YPaBHEHHUH

83. 17. Mertonb! peneHus TPUrOHOMETPUIECKUX YPAaBHEHHUH

84. 18. MeTonap! peleHns TPUTOHOMETPUUECKUX YPAaBHEHUI

85. 19. MeTtoab! pereHnst TPUrOHOMETPUIECKHX ypaBHEHNI

86. 20. KontpoabHas padora Ne 6 no teme: « T puroHoMerpuyeckue ypaBHeHHsD

VIIl. TlepneHaMKyJSIPHOCTH NPSAMBIX M II0cKocTei (204)

87. 1. IlepnenaukynsipHble npsAMble B IpocTpaHcTBe.IlapasiensHble MIpsMEbIE,
MEPIIEHIUKYIIPHBIE K TNIOCKOCTH.

88. 2. [IpuzHak neprneHANKYISIPHOCTH MIPSIMON U TUIOCKOCTH.




89, 3. TeopeMa o npsIMOil, MEPIEHANKYIISIPHON K IMIIOCKOCTH.

90. 4. Pemenue 3a1a4 Ha EPIEHAUKYISIPHOCTD MPSIMOM U TNTIOCKOCTH.

91. 5. Penienue 3an1a4 Ha NEPIEHAUKYIIPHOCTD IPSAMOU U IIIOCKOCTH.

92. 6. Penienue 3an1a4 Ha NEPIEHANKYISIPHOCTD IPSAMOU U IIIOCKOCTH.

03. 7. Paccrositnue ot Touku 10 mockoctu. Teopema o TpEX mepreHIuKyIsIpax.

94. 8. Yron Mexny NpssMOi U IIIOCKOCTBIO.

05. 0. Yron Mexry mpsiMoit U TIIOCKOCTHIO.

96. 10. [ToBTOpenune Teopuu, pemeHne 3a1ad Ha IPUMEHEHHE TEOPEMEI 0 TPEX MEPICHINKYIIAPax

97. 11. IToBTOpEeHME TeOpHH, pelIeHne 3a1a4d Ha IPUMEHEHHE TEOPEMBI O TPEX HepIeHINKYIIpax

98. 12. [ToBTOpenune Teopuu, pemieHne 3aaad Ha IPUMEHEHHE TEOPEMEI 0 TPEX MEPICHINKYIIAPax

99. 13. JIByrpaHHbId yroi.

100. 14. [Ipu3Hak meprneHANKYIIPHOCTH ABYX TUIOCKOCTEH.

101. 15. ITpsIMOYTOIBHBII TTapalIeIenuITe.

102. 16. [IpsiMoyronbHBIN Mapaienenue].

103. 17. [ToBTOpenune Teopuu, pemienne 3amad no TeMe «lleprneHTuKyISIpHOCTD IPSMBIX U
IJIOCKOCTEN»

104. 18. [ToBTOpEHUE Teopuu, pemieHue 3aaa4 mo teme «lleprneHIuKyIIpHOCTD MPSAMBIX U
IIJIOCKOCTEN»

105. 19. IToBTOpEeHue Teopuu, pelieHue 3aaau 1o Teme «llepneHIuKyIsIpHOCTb IPSMBIX U
IJIOCKOCTEN)

106. 20. KonrtpoabHast pagora Ne 7«IleprneHAuKYISIPHOCTH NPSIMBIX H MJI0CKOCTE»

IX. IIpeoGpa3oBanue TPUTOHOMETPHYECKHX BhIpaxeHuii (204)

107. 1. CHHYC U KOCHHYC CYMMBI U pa3HOCTH apI'yMEHTOB

108. 2. CHHYC ¥ KOCHHYC CYMMBI H Pa3HOCTH apTyMEHTOB

1009. 3. CHHYC ¥ KOCHHYC CYMMBI U Pa3HOCTH apTyMEHTOB

110. 4, TaHreHc cyMMBI U pa3HOCTH apTyMEHTOB

111. 5. TaHreHc cyMMBI ¥ Pa3HOCTH apTyMEHTOB

112. 6. DOopMyJIbI TIPUBENEHUS

113. 7. DOpMyIIbI IPUBEJEHHS

114. 8. DOopMyIIBL IPUBEACHHS

115. 9. ®Dopmyibl IBOHHOTO aprymeHTa. @opMyIibl MOHWKEHHSI CTETICHN

116. 10. ®dopmyibl IBOHHOTO aprymeHTa. ®OpMYyITbl TOHMKEHHUS CTCTICHH

117. 11. ®dopmyibl IBOHHOTO aprymMeHTa. ®OpMyITbl TOHMKEHHSI CTETICHA

118. 12. ITpeobpazoBaHne CyMMBI TPHTOHOMETPUYECKUX (QYHKIMN B IPOU3BEICHHE

1109. 13. [TpeobpazoBaHre CyMMBI TPUTOHOMETPHUIECKUX (YHKIHIA B IIPOU3BEICHIC

120. 14. [IpeobpazoBanre CyMMBI TPUTOHOMETPHUYECKUX (DYHKIIHIA B IPOU3BEACHNE

121. 15. IIpeobpazoBanue NPOU3BEACHHS TPUIOHOMETPHUECKUX (QYHKLUH B CyMMY

122. 16. [TpeobpazoBanue MPOU3BEACHHUS TPUTOHOMETPHUECKNX (QYHKIUI B CyMMY

123. 17. I[peoGpaszoBanue BbipakeHus Asin X + B cos X k By C sin (X+t)

124. 18. MeTopl pelieHns: TPUTOHOMETPUIESCKUX YPaBHEHUH (TIPOIOKEHUE)




125. 19. MerTo/1bl pelieHHs TPUTOHOMETPUYECKUX YPAaBHEHUH (TIPOAOIKEHUE)

126. 20. KonTtpoabHas pa6ora Ne 8nmo Teme: «IIpeodpa3oBaHue TPUTOHOMETPHYECKUX
BbIPaKEHHID)

X. MmuororpanHuxu (124)

127. 1. [TonsiTHE MHOTOTpaHHHUKA.

128. 2. ITpusma. [Tnomans MOBEPXHOCTH MTPU3MBI.

129. 3. ITpusma. [Tnomans MOBEPXHOCTH MTPU3MBI.

130. 4. Pewenue 3aga4 o reme: «IIpusma. Ilmomans noBepXHOCTH TPU3MBDY.

131. 5. [Mupamuna. [lpaBunbpHas TUpaMUIA.

132. 6. VceuenHas mupamMuia.

133. 7. [Inomaas TOBEpXHOCTH MUPAMHUIBI.

134. 8. Pemenne 3amay no teme: «IIupamuaa. [nomans moBepXHOCTH MUPAMUABDY

135. 9. Pemenue 3agau o reme: «Ilupamuna. Ilnomane moBepXHOCTH MUPAMUIBI

136. 10. KontposbHas padora Ne9 « MHOrorpaHHHUKI)

137. 11. CuMMETpHS B IIPOCTPAHCTBE.

138. 12. [TonsiTHE IPAaBUIFHOTO MHOTOTPAHHHKA. DJIEMEHTH CAMMETPHUH TIPABUIIBHBIX
MHOTOTPaHHUKOB.

XI. KommiaekcHbie yncia (104)

139. 1. KomruiekcHbie uncina u apuhMeTHIECKUE ONepaliii HaJl HUMHU

140. 2. KomrutekcHbie yrcna u apuhMeTHIECKUE OTIepaIlii HaJl HOHMHU

141. 3. KomMmmnekcHble uncia 1 KoopJuHaTHAas TIOCKOCTh

142. 4, Tpuronomerpuueckasi opma 3aucH KOMIUIEKCHOTO YnCIia

143. 5. TpuroHomerpuueckas opma 3aucH KOMIUIEKCHOTO YHCIIa

144. 0. KomMmnekcHble uncia v KBaipaTHbIe YpaBHEHUS

145. 7. KomMmmnekcHble uncna v KBaipaTHble YpaBHEHUS

146. 8. Bo3zBenenunst KOMIIIEKCHOTO YHCIia B CTeTeHb. V3BieueHne KyOnueckoro KOpHs u3
KOMIUICKCHOT'O YHCIa

147. 0. Bo3BeneHvrst KOMIUIEKCHOTO YKCIia B CTETeHb. V3BedueHne KyOMUecKoro KOpHs U3
KOMIUICKCHOT'O YHCIa

148. 10. KontpoabsHnasi padora Ne 10mo Teme: «KommiekcHbIe Yncaa»

XII. BekTops! B npocTpancrse (64)

149. 1. [TonsiTue BexkTopa. PaBeHCTBO BEKTOPOB.

150. 2. CiioxxeHrie 1 BeIYuTaHue BeKTOpoB. CyMMa HECKOIBKUX BEKTOPOB.

151. 3. YMHOXKEHHE BEKTOpa Ha YKCIIO.

152. 4. Komrmnmanapusie BexTopsl. [IpaBuso mapannenenuriea.

153. 5. Pasnoxenne BekTopa o TpEM HEKOMILTAHAPHBIM BEKTOPAM.

154. 0. [IpumeHeHne BEKTOPOB K PEIICHHUIO 33/1a4.




X1

IMpousBoanasn (304)

155. 1. UYuncnoBrle MoCiIen0BaTeIbHOCTH

156. 2. YucnoBblie MOCIeI0BATEILHOCTH

157. 3. [Mpenen 4ucIOBOM MOCIENOBATEILHOCTH

158. 4, ITpemen 4KCIOBOM MOCIENOBATEILHOCTH

159. 5. [Ipenen pyHKIUM

160. 6. [Ipenen pyHKunM

161. 7. Onpesienenye Mpor3BOAHOM

162. 8. Ompenenenue Mpou3BOAHOM

163. 0. Boruncienne mpou3BOIHBIX

164. 10. Brruucnenne npou3BOIHBIX

165. 11. Brruucienne mpon3BOIHBIX

166. 12. Brruucienne mpon3BOIHBIX

167. 13. HuddepenuupoBanue cinoxuort Gyaxnuu. Auddepenumrpoanue odpaTHON QyHKINU

168. 14. HuddepenuupoBanue cinoxuort Gyaxnuu. Auddepenunpoanue odpaTHON QyHKINU

169. 15. VpaBHeHHE KacaTelbHOM K rpaguKy GYHKIUU

170. 16. YpaBHEeHHE KacaTeIbHOH K TpaduKy QyHKIUH

171. 17. YpaBHeHHe KacaTelIbHO K rpaduxy GyHKIun

172. 18. KontpoJubnas padora Ne 11 no reme: «Iuddepenunposanne GpyHKuuin»

173. 19. [TpumeneHmne TPOU3BOAHON IS UCCIIENOBAHUS (DYHKINI

174. 20. [TpuMeHeHre TPOU3BOIHOMN TS UCCIIEA0OBaHUS (PYHKITUI

175. 21. [MpumeHeHe TPOM3BOIHOM JIsl CCIIe0BaHUs QYHKIIMI

176. 22. IMoctpoenue rpadukoB GyHKIHUH

177. 23. IMoctpoenue rpadukoB GyHKIHN

178. 24. IToctpoenne rpadukoB GyHKIMN

179. 25. IMoctpoenue rpadpukoB GpyHKIUH

180. 20. [TpuMeHeHne MPON3BOIHOM TS OTHICKAHMsI HAMOONBIINX U HAUMEHbBIIIEH 3HAUCHUH
BEJIUYHH

181. 27. [TpumMeHeHne MPON3BOAHOM TS OTHICKAHMsI HAMOONBIINX U HAUMEHbBIIIEH 3HAUCHUH
BEJIUYHH

182. 28. [TpuMeHeHne MPON3BOIHOM TS OTHICKAHKSI HAMOONBITNX U HAUMEHBIIIEH 3HAUCHUH
BEJIUYHH

183. 29. [TpuMeHeHne MPON3BOIHOM TS OTHICKAHKS HAMOONBITNX U HAUMEHBIIIEH 3HAUCHHH
BEJIUYHH

184. 30. KonTpouabnas pabora Ne 12 no teme: «IIponszsoanas»

XIV. TIloBTopenne kypca reomerpuu 10 kaacca (54)




185. 1 [TapannenbHOCTH NPSIMBIX U IIJIOCKOCTEH. Penienue 3aaad.

186. 2 [lepnenAuKyIIPHOCTH MPSIMBIX U IUIOCKOCTEN. Perenne 3amay.

187. 3. [Tpusma u nupamuna. [lnomane noBepxHoctu. Pemmenue 3agay.

188. 4 YceuenHas nupamua. Pemenne 3agau.

189. 5. ITocTpoeHue ceyeHuit MHOTOTPaHHUKOB

XV. Kom0Ounaropuka u BeposiTHOcTh (104)

190. 1. [TpaBumno ymuoxenuns. KomOunaropusie 3agaqn. IlepecTaHOBKY 1 (haKTOpHAIIBI
191. 2. [TpaBumno ymuoxenuns. KomOunaropusle 3agaqn. [lepecTaHOBKY 1 (haKTOpHAIIBI
192. 3. Bp100p HeCKOIIBKHX 31eMEHTOB. buHOMUanbHbIe KO3 GUINEHTHI

193. 4, BEI00p HECKOTBKHX JIEMEHTOB. BUHOMHATBHBIE KO (DUIIUEHTHI

194. 5. IIpomMe:KyTOYHASI ATTECTALMS.

195. 6. CuyuaiiHble COOBITHS U UX BEPOSTHOCTH

196. 7. Crydaiifpie COOBITHS U MX BEPOSTHOCTH

197. 8. Pemnienne 3x3aMeHaIMOHHBIX 337124 Ha BEPOSTHOCTh

198. 0. Pernrenrie sx3aMeHAIIMOHHBIX 3371a4 HA BEPOSTHOCTD

199. 10. Pernrenvie 3K3aMeHAIIMOHHBIX 3a7a4 HA BEPOSTHOCTD

XVI. TloBTopeHue Kypca aareopnl 1 MaTeMaTH4Yeckoro anaausa 10 kiacca (54)

200. 1. [ToBTOpenue mo Teme « TpUrOHOMETPUUIECKUE YPABHEHUS

201. 2. IToBTOpenue mo Teme « TpUrOHOMETPHUIECKHE YPABHEHUS

202. 3. [ToBTOpenue no Teme «IIpeobpazoBaHHe TPUTOHOMETPHUYESCKHX BBIPAKECHUI
203. 4, IMoBTopenue no Teme «IIponsBoaHas»

204. 5. [ToBTOpenue no teme «lIpumeHeHne nponu3BOAHO




11 knacc (2023-2024 yu 200)

Neni/m | Kosimue Jara Tema ypoka
CTBO ypoka
4acoB
no
pasneny

l. «IToBTOpenue» (4 yaca)
1. 1. IToBTOopenne marepuana 10 kiracca mo remMe « TpUTOHOMETPUIECKUE BRIPAKCHUS)
2. 2. [ToBTropenue marepuana 10 knacca o reme «TpUroHOMETpUYECKUE YpaBHEHHUS
3. 3. [ToBTOpenue maTepuana 10 kinacca mo teme «I[Ipou3BoaHas
4, 4. [ToBropenue marepuana 10 knacca o Teme «lIpunokeHUs TPOU3BOAHOM»

1. «MHorouienb» (12 yacon)
5. 1. ApudmeTryeckue orepaniy HaJl MHOTOWICHAMH OT OJJHOM MepEeMEHHOM
6. 2. Apudmernyueckue onepanyuy HaJl MHOTOWIEHAMH OT OHOM IepeMeHHON
7. 3. [enenne MHOTOUYICHA HA MHOTOWIECH C OCTATKOM
8. 4, [enenne MHOTOUYICHA HA MHOTOWIECH C OCTAaTKOM
9. 5. PaznoxeHnue MHOrOWICHa HA MHOXHTENN
10. 6. PaznoxeHnue MHOrOWICHa HA MHOXHTENN
11. 7. Pa3znoxenue MHOro4jeHa Ha MHOKUTENN
12. 8. Paznoxxenne MHOTOUIIEHA HA MHOXHUTEITH
13. 9. KonTtpoannas padora Ne 1 mo Tteme: «/leficTBUTeIbHbIE YHCIA»
14. 10. MHOTOYJIEHBI OT HECKOIBKUX TIEPEMEHHBIX
15. 11. YpaBHEHH BBICIIUX CTEIIEHEN
16. 12. YpaBHEHHA BBICIINX CTETIEHEN

1. «MeToa KOOpPAMHAT B pocTpancTBe) (18uyacos)
17. 1. [IpsiMoyTosibHAsE cCHCTEMa KOOPAMHAT B TPOCTPAHCTBE.
18. 2. Koopnunatet Bektopa. CBs3b MEXIy KOOPAHHATAMU BEKTOPOB U KOOPJMHATAMU

TOYEK.
19. 3. Koopnunatet Bektopa. CBs3b MKy KOOPAMHATAMU BEKTOPOB U KOOpAMHATAMU
TOYEK.

20. 4, IIpocTeimme 3a1aun B KOOPAMHATAX.




21. 5. IIpocTeimne 3a1aun B KOOpAMHATAX.

22. 6. IIpocreiimne 3aga4u B KOOpAHUHATAX.

23. 7. [Ipocreitmme 3axauu B koopauHarax. CaMoCTOsATEbHAS padoTa.

24, 8. YTos Mexay BEKTOpaMHu.

25. 9. CxkansipHoe MPOU3BEACHUE BEKTOPOB.

26. 10. CKaJisIpHOE IIPOU3BEACHNE BEKTOPOB B KOOPAUHATAX. .

217. 11. Brruncnenne yrioB MeXIy MPsIMBIMHU M IFIOCKOCTSIMH.

28. 12. [IpumeHeHue ckaasipHOro MPOU3BEIACHUE PU PEIICHUH 3a]1ay.

29. 13. IIpuMeHeHHe CKAIIPHOTO IPOU3BEACHHE IIPU PEIICHUH 3a/1aY.

30. 14. Kontpoannas padora Ne 2 o teme: « MeTo KOOPAMHAT B MPOCTPAHCTBEY.

31. 15. JBuxenusd. LlenTpanbHas cCUMMETpUSL.

32. 16. JBmxenns. 3epKanbHass CHMMETPHSI.

33. 17. Jsmxenus. OceBasi CHMMETpHS.

34. 18. Jsmwxenns. [lapannensrsrii mepenoc. [Ipaktudeckas padora.
V. «Crenenn u kopuu. Ctenennbie pynkuumn» (22 yaca)

35. 1. [lonsiTre KOpHS N-I CTENeHN U3 ACHCTBUTEIBHOTO YHCIIA.

36. 2. [ToHsiTHE KOPHS NI-i CTETIEHH U3 JUCTBUTEIHHOIO YUCIIa

37. 3. ®ynkiun y = Vx , ux cBoiicTBa u rpaduku

38. 4. ®yuknun Y = Vx , uX cBOICTBa M rpaduKu

39. 5. CBolicTBa KOpHS N-i CTETIEHN

40. 6. CBoiicTBa KOpHS M-I CTETIEHU

41. 7. CBolicTBa KOpHS N-i CTENEHN

42. 8. CBoiicTBa KOpHS M-I CTETIEHU

43. 9. [IpeoOpazoBanue UPpaMOHATIHLHBIX BRIPAKEHUIHA

44, 10. IIpeobpazoBanue HPPaMOHATIHHBIX BHIPAKEHHHA

45, 11. [IpeoOpa3zoBanue HPPaLUOHATBHBIX BIPasKEHUN

46. 12. O000111eHNE IOHSATHS CTENEHN

47. 13. O0600111eHNE TOHITHS CTEIICHU

48. 14. CreneHHble QYHKIUH, UX CBOMCTBA U rpaduKu




49. 15. CreneHHbIC QYHKINH, NX CBOMCTBA U IpadUKH

50. 16. IMpounsBoHas cTeneHHOH HyHKIINU

51. 17. [TpousBoaHas cTeneHHOH HyHKINU

52. 18. W3BneueHne KOpHEH 3 KOMIUIEKCHBIX YHCEN

53. 19. HccnenoBanue cTeneHHON (YHKITUH.

54, 20. HccnenoBanne cTeneHHON QYHKIUH.

55. 21. Kontposbhas padora Ne 3 mo teme: «CTeneHd 1 KOPHI»

56. 22. KonTpoabHas padora Ne 3 o teme: «CTeneHu 1 KOPpHID)
«unaunap, konyc u map» (21uac)

57. 1. [NonsiTre umuHApAa.

58. 2. [Tnomame TOBEPXHOCTH ITUIUHAPA.

59. 3. [Nonsitue unmuHapa. Pemenue 3amau mo treme: «L{umuaapy.

60. 4. Pemenwne sx3aMeHaIMOHHBIX 3a/1a4 110 Teme: «Lumuampy. .

61. 5. [TonsiTue KoHyca.

62. 6. [Tnomaas MOBEpXHOCTH KOHYCA.

63. 7. Pemenwne 3amad o teme: «KoHyc».

64. 8. Pemenne sx3aMeHaIIMOHHBIX 3a/1a4 110 TeMe: «KoHyce».

65. 9. VY cedeHHBIH KOHYC.

66. 10. Cdepa. YpaBaenue chepbi.

67. 11. Bzanmuoe pacnonoxenue cephl U MIIOCKOCTH.

68. 12. KacarenbHas TUIOCKOCTE K cdepe.

69. 13. Cdepa. [Lnomans chepsl. Pemenue 3amad.

70. 14. Tena BpameHws.

71. 15. Tena BpaieHus.

72. 16. PasznuuHbie 3a1a4M Ha BIIMCAHHBIE M OIMMCAHHBIE TEJA.

73. 17. Paznuunble 3aqaun Ha BIIMCAHHBIE U ONTUCAHHBIE TEJA.

74, 18. Pasnmunblie 3a7aun Ha BIIMCAHHBIE U ONMCAHHBIE TEa.




75. 19. Paznuunbie 3a1aun Ha BIIMCAHHBIC U ONTUCAHHBIC TEA.
76. 20. Oo6o0maromuii ypok mo teme: «Tena BpameHus.
77. 21. KonTtpoabhas padora Ne 4 mo teme: «Tesia BpameHus».
VI. «Iloka3arenbHas u Jorapupmuieckas pyHkuum» (31 gac)
78. 1. [okazarenbHas QyHKIHS, €€ CBOUCTBA U rpaduK.
79. 2. [TokazarenpHas ¢yHKIHS, ee cBorcTBa U rpaduk. [Ipeodpazoanne rpadukos.
80. 3. [TokasarenbHas (yHKIM, ee cBoWcTBa U rpaduk. ['paduueckoe pemeHue
YPaBHEHUI U HEPABEHCTB.
81. 4, [TokazarenpHas ¢hyHKIM, ee cBorcTBa U rpaduk. Kycouno-3agannbie GpyHKITHH.
82. 5. [TokazaTenbHbIle YpaBHEHUS.
83. 6. [lokazaTenbHBIE ypaBHEHUS.
84. 7. [TokazaTenbHbIE HEPABEHCTBA.
85. 8. [TokazarenbHble HEPABEHCTBA.
86. 9. [loxazaTenbHbIE ypaBHEHUS H HEPABEHCTBA. DK3aMEHAIIMOHHBIE 33/1a4H
87. 10. [ToxazaTenbHbIE YpaBHEHUS U HEPABEHCTBA. JK3aMCHAI[MOHHBIE 3a/1aul
88. 11. [lokazaTenbHbIE ypaBHEHUS M HEPABEHCTBA. DK3aMEHAIMOHHBIE 33/1a4H
89. 12. [loxazaTenbHbIE ypaBHEHUS U HEPABEHCTBA. DK3aMEHAIIMOHHBIE 3a/1a4H
90. 13. [Toka3aTenbHbIE ypaBHEHHS 1 HEPaBEHCTBA. DK3aMEHAIIMOHHbIE 33/1a41
91. 14. KonTpoashas padora Ne 5 mo teme: «IlokazaTeabHas GpyHKIMA».
92. 15. [Monsitre norapudma. JlecaTHUHBIN 1 HATYypaIbHBIN JIOTapuQM.
93. 16. [onsitue norapudma.
94. 17. Jlorapudmudeckas GyHKIUSI U €€ CBOWCTBA U rpaduK.
95. 18. Jlorapudmuyeckas QyHKIUS U ee CBOWCTBA U rpaduK.
96. 19. CpoiicTBa orapugmMoB.
97. 20. Cgoiicta norapudmos. [IpeobpazoBanue sorapuGMuUECKuX BbIPAKEHNH.
98. 21. Jlorapudmudeckre ypaBHEHHS.
99. 22. Jlorapudmudeckre ypaBHEHHS.
100. 23. YpaBHeHUs1, CBOASIIKECS K MPOCTEUIINM 3aMEHOM HEU3BECTHOTO.
101. 24, Jlorapudmuyeckue HepaBeHCTBA




102. 25. Jlorapudmuyeckre HepaBeHCTBA
103. 26. Jlorapudmuyeckue HepaBeHcTBa. HepaBeHcTBa, CBOASIIKECS K MPOCTEHIIINM
3aMEHON HEU3BECTHOTO.
104. 217. [lepexon xk HOBoMy ocHOBaHUIO Jorapudma. [Ipeodbpazoanne norapupmMudaeckux
BBIPAKECHUM.
105. 28. Jduddepenunpoanne nokasareiabHON U TorapupmMudeckoil QyHKIHH.
106. 29. JuddepeHnnpoBanne moka3areabHON U TorapupMudeckoit GyHKIHNA.
107. 30. Kontpoannas padora Ne 6 no teme: «Jlorapudmuyeckas GpyHKIUD.
108. 31. KonTpoabnas padora Ne 6 mo teme: «Jlorapupmuyeckas GpyHKIus.
VII.  «Oo0bembI Tes» (19 yacoB)
109. 1. [MousiTre o0beMa. AKCHOMBI 00beMa. TeopeMbl 00 OTHOIICHHIX 0OBEMOB.
110. 2. BreiBon hopMyn 00beMOB IPSIMOYTOIBHOTO TIapaJuIeenuIieaa 1 Kyoa.
111. 3. Pemenue 3ana4 Ha HAXOXKACHUE 0OBEMOB IPSIMOYTOJIBLHOTO
napajuieenuneaa u Kyoa.
112. 4, BreiBon hopmyner 06bema mpsiMoii ipu3Mbl. Pemmenue 3amad.
113. 5. BriBox (hopMyiiel 00beMa nuuHapa. Perenue 3a1ay.
114. 6. Pemenwne 3a1ad Ha HAXOXKAEHNUE 0OHEMOB IPSMOU IIPU3MBI U [IUITHHIIPA.
115. 7. Brruncienre 00beMOB HAKJIOHHOM MTPU3MBI U KOHYCA.
116. 8. Pemenwne 3anad Ha HaXOXIeHWE 00HEMOB HAKIIOHHOW TIPU3MEBI B KOHYCA.
117. 9. BriBog popmysnel o6bema mupamuibl. QopMyItbl I HAXOKISHHS
o0bema TeTpaspa.
118. 10. Pemenue 3a1a4 Ha HaXOXIEHUE 00BEMOB TUPAMUJIBI, TETPaAdApa.
119. 11. O6wem mapa. O0beM IapoOBOrO CETMEHTA, IAPOBOTO CJIOS U CEKTOpAa.
120. 12. Pemenne 3ama4 Ha BEIYMCIICHUE 00bEMa IT1apa U IMIapOBOTO CIIOS.
121. 13. [MpunokeHust UHTErpaia K BBIYUCICHUIO 00bEMOB M TOBEPXHOCTEH TeJl BpaIlleHHSI.
122. 14. [IpumeHneHne 00bEMOB TP PEIICHUN 3a7ad.
123. 15. KomMOwnHamm MHOTOTpaHHHUKOB U TEJ BPAMICHUSI.
124. 16. Pemenue 3agay Ha KOMOMHAIIMM MHOTOI'PAHHUKOB U T€JI BPAILCHHS.
125. 17. Pemenne 3amay Ha KOMOWHAIIMA MHOTOTPAHHUKOB M TEJ BPAICHUSI.




126. 18. Pemenue 3agay Ha KOMOMHAITME MHOTOIPAHHUKOB U TEJl BpaILCHHS.
127. 19. Kontpoabnasi padota Ne 7 mo teme: «O0beMbl MHOTOTPAHHUKOB M TeJI
BpaIleHHsD.
VIll. «IlepBoodpa3nas u unrerpam» (12 yacos)
128. 1. IlepBooOpasHasi.
129. 2. Heomnpenenennsrit mHTErpaI.
130. 3. [TepBoOOpa3HbIe 3MEeMEHTAPHBIX (PYHKIHIH.
131. 4, [Tnomans KPUBOIMHEHHON TpaITCIIHH.
132. 5. OrnpeeneHHbIil HHTETpall.
133. 6. [TpubnrkeHHBIE BEIYUCICHHUS OMPE/IEIIEHHOTO HHTETpasia
134. 7. ®dopmyna Herotona-JleiOHua.
135. 8. CBoiicTBa OIPEIEIEHHOTO HHTETpaia
136. 9. Brrancnenne mmomaaed miockux QuUryp U oObeMOB TeN BpaIeHHS C TMOMOIIBIO
WHTErpaa.
137. 10. Brrancnenwne miomasneit miockux GUryp u 00beMoB TeJ BpaIleHHs ¢ TIOMOIIBIO
UHTErpasa.
138. 11. Brruncienue miomaei miockux GUryp u 00beMoB TeJ BPAIICHHUS C TIOMOIIBIO
MHTErpaa.
139. 12. KonTpoabhas padora Ne 8 mo teme: « IlepBoodpa3Has m mHTErpaI»
IX. «JIeMEHThI TCOPHH BEPOSITHOCTEN M MaTeMaTH4YecKoii cratucTukm» (10 yacos)
140. 1. BepositTHOCTB 11 TeOMeTpHsI.
141. 2. Brruncnenue BEpOATHOCTEN B ONIBITAX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
ucxonamu. Mcnonp3oBanne KOMOMHATOPUKU. Brruncinenue BeposiTHOCTEH
HE3aBUCHMBIX COOBITHIA.
142. 3. Hcnonb3oBanue GopMyIibl CI0KEHHS BEPOSITHOCTEH, IMarpamMm Diiepa, aepeBa
BEPOATHOCTEH. AKCHOMBI TEOPUH BEPOSITHOCTEM.
143. 4, VYcnoBHas BeposTHOCTS. [IpaBmiio ymHOXkeHMS BeposiTHOcTed. DopmMyiia momHOH
BEPOSITHOCTH.
144. 5. Craructryueckue MeToabl 00padboTku nHpOpMAITHH.
145. 6. Craructuueckie MeTobl 00paboTKu HH(OpMALKH.




146. 7. Craructuyeckue MeToabl 00paboTKH HH(OpMALKH.
147. 8. HepasenctBo Yebrimesa. Teopema UeorrmeBa u Teopema beprymm. 3akon
Oonpmux yrcen. BeiOopounblil MeToa u3MepeHus BeposiTHocTei. Ponb 3akoHa
OOJBIINX YHCEN B HAyKe, IPUPOJE U OOIIECTBE.
148. 9. Pounb 3akoHa GONBIIUX YKCET B HAYKE, PUPOJIC U OOIIECTRE.
149. 10. [ToBepounas paboTa o Teme: «BeposTHOCTh M CTATUCTHKA,
KOMOWHATOPHUKAY.
X. IloBTOpenne.I'eomeTpusi.
150. 1. AKCHOMBI CTEPEOMETPHH.
151. 2. [TapannensHOCTH B MPOCTPAHCTBE.
152. 3. [lepieHaUKYIIPHOCTH B MPOCTpaHCTBE. TeopeMa o TpexX MepIeHIuKyIIpax.
153. 4, [lepnieHauKyIIpHOCTH B MpOCTpaHCTBE. TeopeMa 0 Tpex MepreHIuKyIspax.
154. 5. Haxoxnenune yriioB B mpoCTpaHCTBE.
155. 6. MHoOTrOTrpaHHUKH, TUIOIIAAN WX TTIOBEPXHOCTEH.
156. 7. MHOrorpaHHUKY, IO UX MIOBEPXHOCTEH.
157. 8. BexTops! B mpocTpaHCTBe.
158. 9. Tena Bpamenusi.
159. 10. KoMmOuHanmu Ten BpalieHns 1 MHOTOTPaHHUKOB.
XI. «YpaBHeHus U HepaBeHcTBAa. CHCTeMbl YPABHEHHUI M HepaBeHCTB.» (30 yacoB)
160. 1. PaBHOCHIIBHOCTH ypaBHEHHH.
161. 2. PaBHOCUIIEHOCTH YpaBHEHUI.
162. 3. OO6ume metonsl peuieHus ypasHeHuid. [ paduueckuii cnocob.
163. 4. OO01ue MeToIbl pellieHus ypaBHeHu. ['padudeckuii croco0.
164. 5. OO0111ie MeToIbI PEeLIeH)s] YpaBHEHHH. 3aMeHa IepPEeMEHHbIX.
165. 6. OO0m1rie METO/IbI pelieH)s] YpaBHEHHH. 3aMeHa IepeMEHHbIX.
166. 7. OO01mure MeTop! pelIeHns ypaBHeHHH. 3aMeHa TIepEMEHHBIX.
167. 8. OO0ure MeTonbl pellieHus ypaBHeHUN. Pa3noxenrne Ha MHOKUTEIH.
168. 9. OO0m1re MeTo/Ibl pelieHUs] ypaBHEHHI. Pa3noxkeHre Ha MHOKHTEIH.
169. 10. Pemenne sk3aMeHaIMOHHBIX 3aJJaHUH.
170. 11. Pemenne sk3aMeHaIMOHHBIX 3aJJaHUH.




171. 12. Pemenne sk3aMeHaIMOHHEIX 3aJaHUH.

172. 13. OO011Ke METOBI PEIICHUS HEPAaBEHCTB.

173. 14. OO0111ie METO/IBI PELICHUST HEPABEHCTB.

174. 15. OO01Ire METOIBI PEIICHISI HEPABEHCTB.

175. 16. OO01re METOIbI PEIICHUS HEPaBEHCTB.

176. 17. YpaBHeHHS 1 HEPABEHCTBA C ABYMS MIEPEMEHHBIMU.

177. 18. VYpaBHEHHUS U HEPABEHCTBA C ABYMS IIEpEMEHHBIMHU.

178. 19. VYpaBHEHUS U HEPABEHCTBA C ABYMS IIEpEMEHHBIMHU.

179. 20. Cucremsl ypaBHeHnH. CriocoObI pemeHusl.

180. 21. Pemenne cucreM ypaBHEeHHI rpad@UUECKUM CITIOCOOOM.

181. 22. Pemenwne cuctem ypaBHEHHIA CITIOCOOOM TOACTaHOBKH.

182. 23. ITpome:kyTOUYHASI ATTECTAIMSI.

183. 24, Penrenue cucreM ypaBHEHHH cIIOCOOOM CIIOKEHHS.

184. 25. Pemenue 3amay ¢ mapameTpaMu.

185. 26. Pemenwne 3anad ¢ mapameTpamu.

186. 217. Pemenue 3amay ¢ mapameTpaMu.

187. 28. Ob6o06maronmii ypok mo teme: «OO01I1e MeTo bl PELIeHUs] ypaBHEHUH U
HEPaBEHCTBY.

188. 29. KonTpoabhas padora Ne 9 mo teme: «O0mme MeToAbI pellieHUs] yPABHEHUH
1 HePaBEHCTB»

189. 30. Kontpoannas padora Ne 9 no teme: «O0mme MeToabl pelieHHs] yPAaBHEHU
1 HEPaBEHCTB»

XIl.  «HToroBoe moBTOpeHue Kypca ajredpbl H Ha4yaJa1 MaTeMaTndeckoro anaausa 10 — 11 knaccos»
(15 gac)

190. 1. [IponsBoaHAas 1 ee IPUIIOKEHUS.

191. 2. [IpousBoaHas U €€ MPUIOKECHHUSL.

192. 3. [IpowsBoaHAas U €€ IPHITIOKCHIS.

193. 4. [IponsBogHas 1 ee MPUIIOKEHUS.

194. 5. [IpousBoaHas u ee NPUIOKEHUS

195. 6. [IpousBoaHas U €€ MPUIOKECHHUSL.




196. 7. [TpeoOpa3zoBanus areOpandecKux BEIPaKCHHUH.
197. 8. IIpeobpazoBanus anredOpandecKuX BhIPaKCHUH
198. 9. [TpeoOpaszoBanus anreOpanuecKux BbIPaKCHUH
199. 10. IIpeoOpazoBanus aaredOpandecKuX BhIpaKeHUH
200. 11. IIpeoOpazoBanus anredOpandecKuX BhIpaKCHUH
201. 12. Pemenne ypaBHEeHMI, HEPaBEHCTB U X CUCTEM
202. 13. Penrenue ypaBHEeHUI, HEPAaBEHCTB M UX CHCTEM.
203. 14. Pemenne ypaBHEHMI, HEPAaBEHCTB U UX CUCTEM.
204, 15. Penrenue ypaBHeHUI, HEPAaBEHCTB M UX CHCTEM.
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