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1. Ilnanupyembie pe3yJIbTAaThI 0CBOCHHUS Y4eOHOI0 peaMera, Kypca

JInuHoCTHBIE pe3yJIbTaThl OCBOCHHSI OCHOBHON 00pa30BaTeNbHOM MPOrpaMMbl OTPaKAIOT:

1) poccuiicKyl0 TpakJaHCKYK) HIEHTHUYHOCTb, MATPUOTU3M, YBAaXKEHHE K CBOEMY Hapoauy,
YyBCTBa OTBETCTBEHHOCTH Niepe PoauHoM, rop10CcTH 3a CBOM Kpaid, cBOr0 Poauny, npoiiioe
Y HaCTOslIee MHOIOHAIIMOHAJIBHOTO HapoJa Poccun, yBakeHue rocyJapCTBEHHBIX CHUMBOJIOB
(repO, dnar, rumH);

2) rpaxIaHCKYyIO TMO3MIHMI0 KaK aKTUBHOTO M OTBETCTBEHHOT'O 4YIEHA POCCHUICKOrO OOIIECTBa,
OCO3HAIOIIETO CBOM KOHCTUTYI[MOHHBIE IpaBa U OOS3aHHOCTH, YBAXKAIOIIETO 3aKOH H
IPaBOMOPSIOK, OONAJaloONIer0o YyBCTBOM  COOCTBEHHOTO  JOCTOMHCTBA, OCO3HAHHO
MPUHUMAIOIIETO TPAJULIMOHHBIC HAIIMOHAJIbHBIE U 00IeYeNIOBeYeCKHEe T'YMaHUCTUYECKUE U
JEMOKPAaTUYECKUE LIEHHOCTH;

3) TOTOBHOCTH K clIy>KeHuI0 OTe4ecTBY, €ro 3alluTe;

4) chopMHUPOBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JMAJIOTe KYJIbTYp, a TaKXKe Pa3iINuHbIX
¢dopM 001IeCTBEHHOTO CO3HAHMUS, OCO3HAHUE CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

5) chopMHpOBAaHHOCTH OCHOB CaMOPA3BUTHUS M CAaMOBOCIUTAaHUS B COOTBETCTBHH C
00IIeYeTOBEYECKUMH [IEHHOCTSIMH M HJACaTaMU TPaKJAHCKOTO OOIIECTBa; TOTOBHOCTh M
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOH €ATEIbHOCTH;

6) ToJIepaHTHOE CO3HAHME U MOBEJCHHUE B MOJUKYJIBTYPHOM MHUPE, TOTOBHOCTh U CIIOCOOHOCTh
BECTH AHMAJIOT C IPYTMMH JIFOJIbMHU, JOCTUTATh B HEM B3aWMOIOHHMMAaHUs, HAXOAUTh OOIIKe
HeIM M COTPYOHUYATh M HUX JOCTHUXKEHHS, CHOCOOHOCTb IPOTUBOCTOSATH MHJICOJIOTUN
9KCTpEMH3Ma,  HAIMOHAJIM3Ma, KceHohoOuH, TUCKPUMHHALIMA 1O  COIMAlIbHBIM,
PEIMTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM MPU3HAKAaM U JIPYTMM HETATUBHBIM COIUAIEHBIM
SBIICHUSIM;

7) HaBBIKM COTPYIHHUYECTBA CO CBEPCTHMKAMH, JE€TbMHU MIIAJIIIETO BO3pPAcTa, B3pPOCIBIMU B
o0pa3oBaTeNnbHOl, OOIIECTBEHHO TMOJE3HOW, Yy4eOHO-HUCCIeOBATEIbCKONW, MPOEKTHON H
JPYTUX BUJAX JEATEIbHOCTH;

8) HpPaBCTBEHHOE CO3HAHME U IMOBEJACHUE Ha OCHOBE YCBOEHHS 00IIEUeIOBEYECKUX 1IEHHOCTEH;

9) TOTOBHOCTP W CIIOCOOHOCTH K OOpa3oBaHWIO, B TOM YHCJIE CamMo00pa3oBaHWIO, Ha
NOPOTSDKEHUM BCEHl KU3HM; CO3HATEIbHOE OTHOILEHHE K HENpEephIBHOMY OOpa30BaHMIO Kak
YCJIOBHIO YCTICIIIHON PO EeCCHOHAIIBHON U 00IIIECTBEHHON JIEeATETbHOCTH;

10) scTeTnyeckoe OTHOIIEHHE K MHpPY, BKIIIOYas ICTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTa, OOIIECTBEHHBIX OTHOLICHMIA;

11) npuHsATHE U peanu3aiuio IeHHOCTEHN 370pOBOro U 6€30MacHOro o0pasa KU3HH, MOTPEOHOCTH
B (U3MUECKOM  CaMOCOBEPIICHCTBOBAaHMM, 3aHATUSAX  CIIOPTUBHO-030POBUTEIHLHON
NeSITeIbHOCTIO, HETPUSTHE BPEIHBIX MPUBBIUEK: KYpPEHHs, YMOTPeOJICHUs alKoTOoJIs,
HapKOTHKOB;

12) OepesxHOe, OTBETCTBEHHOE€ M  KOMIIETEHTHOE  OTHOIIEHHE K  (U3MYEeCKOMY U
IICUXOJIOTHYECKOMY 370POBBIO, KaK COOCTBEHHOMY, TaK U APYTHX JIIOJIeH, yMEHUE OKa3bIBaTh
MIEPBYIO TIOMOIIIb;

13) ocozHanHbIif BeIOOp Oyaymieil mpodeccuu MW BO3MOXKHOCTEHW pealu3allMd COOCTBEHHBIX
KU3HEHHBIX IIJIAHOB; OTHOIIEHHE K MPO(ECCHOHATBHON IEesTeIHbHOCTH KaK BO3MOKHOCTH
y4acTHs B PEIICHUU JHWYHBIX, OOIIECTBEHHBIX, T'OCYJapCTBEHHBIX, OOIICHAIMOHAIBHBIX
npo0Jem;

14) chopMUPOBAaHHOCTh ~ JKOJIOTUYECKOTO  MBIIUICHUS, TOHUMAaHUS BJIMSHUS COLHUAIIBHO-
SKOHOMMYECKUX MPOLIECCOB HA COCTOSHUE MPUPOJAHON U COLMANIbHOM CpeJibl; IpuoOpeTeHue
OTIBITA HKOJIOTO-HANPABIEHHON JAESATEIbHOCTH;

15) oTBETCTBEHHOE OTHOULIEHHE K CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO TPUHATHS
LIEHHOCTEN CEMENHON KU3HHU.



MeTtanpeaMeTHble  pe3yJbTaThl OCBOGHHUS OCHOBHOM  00pa3oBaTelbHON  MpOrpaMmbl

OTpaXkaroT:

1) yMeHuE CaMOCTOSATENILHO ONPENeNATh IeJH JESATEIBHOCTH M COCTaBJIATh  IUIaHBI
JESATEIIBHOCTH; CaMOCTOSITEJIBHO ~ OCYILECTBIATh, KOHTPOJIMPOBaTb U KOPPEKTHPOBATh
JIeATEIIbHOCTD; UCIIOJIB30BaTh BCE BO3MOJKHBIE PECYPCHI Ul JOCTUIKEHUS ITOCTaBICHHBIX
Hesiell ¥ peanu3alyy IIaHOB AEATeNIbHOCTH; BBIOMPATh YCIIEUIHbIE CTPATErUu B pa3IMUYHBIX
CUTyalUsX;

2) yMeHHE MPOIYKTHBHO OOLIaThCS M B3aWMOJCICTBOBaTH B IIPOLECCE COBMECTHOU
NEeSITeIbHOCTH, YYWTBHIBATH MO3WIUH JAPYIHX YYACTHHKOB JEATEIBHOCTH, A(PPEKTHBHO
paspenatb KOH(IUKTBL;

3) BiajcHUWE HaABBIKAMH  I103HABATEIbHOHM, y4eOHO-HCCIICAOBATEIBCKOM W MPOSKTHOM
NESTEIbHOCTH, HABBIKAMHM  pa3pelleHus MpoOsieM; CIIOCOOHOCTh M T'OTOBHOCTH K
CaMOCTOATEIIBHOMY IIOMCKY METOJOB pEIICHUS MPAKTUYECKUX 3a4ad, I[PUMEHEHUIO
pa3IM4YHBIX METOJOB IT0O3HAHUS;

4) TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITEIbHOH HH(OPMALMOHHO-TI03HABATEILHON
NeSITeIbHOCTH, BJIaJCHUE HaBbIKAMHU IOJTY4EHHUS HEOOXOJuMON MHpopMaluu u3 cioBapei
pasHBIX THIIOB, YMEHHE OpPUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX HH(pOpMaIum,
KPUTUYECKH OLEHMBATh U MHTEPHPETHUPOBATh MH(POPMALMIO, MOJYyYaeMyK U3 pa3iIMYHbIX
HUCTOYHHKOB;

5) yMmeHHe HCIOJb30BaTh CpeacTBA MH(POPMALMOHHBIX M KOMMYHHKALMOHHBIX TEXHOJIOTHN
(manee - UKT) B pemieHUM KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 33]a4 C
coOmojieHeM  TpeOOBaHUN  SPrOHOMHUKHM,  TEXHMKM  O€30MacHOCTH,  T'UTHEHBHI,
pecypcocOepexeHns, MPaBOBBIX U 3THYECKUX HOPM, HOPM HH(POPMAIIMOHHOW OE€30MTaCHOCTH;

6) ymeHHe onpenesnsTh Ha3HaYCHUE U (YHKIMU Pa3IHYHbIX COLUAIbHBIX HHCTUTYTOB;

7) yMCHHE CaMOCTOSITEIbHO OIICHUBATh W MPUHUMATH PELICHUS, OMPEICIISAIONINE CTPATETHIO
MIOBEJICHNUS, C YYETOM I'PaXkIaHCKUX Y HPABCTBEHHBIX LIEHHOCTEN;

8) BiaseHue A3BIKOBBIMHU CPEACTBAMU - YMEHHE SICHO, JIOTHYHO M TOYHO HM3JIaraTh CBOIO TOUKY
3pEHMs], UCIIOIb30BATh aIEKBATHBIC S3BIKOBBIEC CPEICTBA;

9) BiajeHUe HABBIKAMH MTO3HABATEIBHOM Pe()ICKCHH KaK OCO3HAHMUS COBEPINAEMBIX JICHCTBUH 1
MBICJIUTEIIBHBIX IPOLIECCOB, UX pPE3YJIbTATOB U OCHOBAHWM, TI'PAaHUI] CBOErO 3HAHUS U
HE3HaHMs, HOBBIX ITO3HABATEIBHBIX 33144 U CPEJICTB UX JOCTHIKCHHUSL.

«MaremaTnka» (BKJIKWYAasg aaredpy M Ha4yajla MaTeMaTH4YeCKOIro aHaJM3a,
reomMerpuio) (0a3oBblii ypoBeHb) - TpeOOBaHMS K IMPEIMETHBIM pe3yJbTaTaM OCBOCHHS
6a30BOro Kypca MaTeMaTHKHU OTPaXkaroT:

1) copmMupoBaHHOCTbH NMPEACTABICHUI O MaTeMaTHKE KaK 4YaCTH MUPOBOI KYJIbTYpBl U O MECTE
MaTeMaTHKHd B COBPEMEHHOW IUBWIM3ALMH, O CHOcOo0aX OMHCAHUS HAa MaTeMaTHYeCKOM
A3BIKE SBJICHUN PEANIbHOTO MUPA;

2) chopMUPOBAaHHOCTb MPEJCTABICHUH O MaTeMaTHMYECKUX TMOHATHIX Kak O BaKHEMIIMX
MaTE€MaTUYeCKUX MOJENSIX, IMO3BOJIAIOIIMX ONUCHIBATH M H3y4daTb pPa3HbIE IIPOLIECCHl U
ABJICHMS; IIOHMMaHUE BO3MOXHOCTH AaKCUOMATHUYECKOTO IIOCTPOCHUS MAaTEMaTHUYECKUX
TEOPHiL;

3) BiageHWEe METOAAMM JIOKA3aTEIbCTB W AJITOPUTMOB PEIIEHUS; YMEHHE HX IPUMEHSATH,
IIPOBOJIUTH JOKA3aTENIbHBIE PACCYKIECHUS B XO/I€ PEIICHUS 3a/1a4;

4) BnazeHue CTaHJAPTHBIMM IIPUEMAMH pPEIICHUS pAalMOHAIbHBIX M HMPPALMOHAIBHBIX,
ITOKa3aTeNIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKNX YPAaBHEHHU W HEPABEHCTB, UX CHCTEM;
UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIpOTpaMM, B TOM YHCIE I IIOUCKA IIyTH
pELIEHUS U WUTIOCTPALUK PELICHUS] YPABHEHHI Y HEPABEHCTB;

5) chopMHUpPOBAaHHOCTb MpPEACTaBIEHUH 00 OCHOBHBIX TMOHATHAX, HAEAX U METOAax
MaTEeMaTHYECKOTO aHAJIN3a;

6) BIaJEHHME OCHOBHBIMHU IOHATUSMU O IUIOCKMX M IPOCTPAHCTBEHHBIX TI'€OMETPHUYECKHX
durypax, HMX OCHOBHBIX CBOICTBaX; C(OPMHUPOBAHHOCTh YMEHHUS pAaclo3HaBaTh Ha
yepTexax, MOJENAX U B peaIbHOM MUpe reoMeTpudeckre (pUrypol; IpuMeHeHHEe N3y4eHHBIX
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CBOWCTB reoMeTpu4ecKux (Guryp u popmys s pelieHus] TeOMETPHUYECKUX 3aad U 3a/1a4 C
MIPaKTUYECKUM COJEPIKAHUEM;

7) chOpMHUPOBAHHOCTH MPEACTABICHUN O MPOLECCaX U SBJICHUSX, UMEIOUIMX BEPOSTHOCTHBIN
XapakKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHpE, 00 OCHOBHBIX MOHSATHUSX
AJIEMEHTAPHOW TEOPUU BEPOATHOCTEM; YMEHHUM HAXOJIWTh M OLEHUBATh BEPOSITHOCTH
HACTYIUICHUSI COOBITHMMI B NPOCTEHIINX MPAKTUYECKHMX CHUTYyalUsiX W  OCHOBHBIC
XapaKTEpUCTUKHU CIIy4alHbIX BEJIUYHH;

8) BIaJeHHE HABBIKAMHU HCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTpPaMM IPH PELICHUH
3a/1a4;

«MaremaTuka» (BKJIWYAs ajJredOpy M Hayaja MATeMaTH4YeCKOro AaHaJu3a,
reoMeTpuio) (yriy0/eHHbI ypoBeHb) - TpeOOBaHMS K IMPEIMETHBIM pPe3yJbTaTaM OCBOCHUS
yriayOJIeHHOTO Kypca MaTeMaTUKHU BKIIIOYAIOT TPeOOBaHUS K pe3yjibTaTaM OCBOEHHUs 0a30BOro
Kypca U JIOIIOJIHUTEIIBHO OTPAXKakoT:

1) chopmMupoBaHHOCTH NPEICTABICHUNH O HEOOXOAUMOCTH JO0Ka3aTeNIbCTB MPU OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPKACHUM M PpOJIM aKCUOMATUKH B IPOBEJIEHUHU JEITYKTUBHBIX
pacCyXIEHUN;

2) cpopMUPOBaHHOCTH MOHATUHHOrO ammapaTa IO OCHOBHBIM pa3fellaM Kypca MaTeMaTHUKW;
3HaHUW OCHOBHBIX T€OpeM, (POPMYIT M YMEHHUS UX MPUMEHSTh, YMEHUS TOKa3bIBaTh TEOPEMbI
Y HaXOJUTbh HECTaHIapTHbIE CIIOCOOBI pEeIICHUs 3a/1a4;

3) chopmupoBaHHOCTH YMEHUH  MOJAETUPOBATH  peallbHble  CUTYallud, HCCIEI0BATh
[IOCTPOEHHBIE MOJIENIN, HHTEPIIPETUPOBATD [TOJIyUEHHBIH PE3yIbTaT;

4) chopMUPOBAHHOCTH MPEICTaBICHUI 00 OCHOBHBIX MOHATHIX MAaTeMaTUYECKOTO aHallu3a U
UX CBOMCTBax, BIIQJICHUE YMEHHEM XapaKTEePHU30BaTh MOBEACHUE (YHKIMN, UCTIONB30BaHUE
MOJIYYEHHBIX 3HAHUM /7151 OMMCAHUs U aHAJIM3a PEAJIbHbIX 3aBUCUMOCTEN;

5) BiajeHHE YMEHUSMU COCTABJICHUSI BEPOSATHOCTHBIX MOJEJIEH [0 YCIOBUIO 3aJaud MU
BBIUMCJICHHS] BEPOSITHOCTU HACTYIUICHUS COOBITHIL, B TOM 4HuCJe C MpUMEHEHHEeM (Hopmyi
KOMOMHATOPUKM M OCHOBHBIX TEOPEM TEOPUHM BEPOSTHOCTEN; HCCIEIOBAHUS CIydalHbIX
BEJIMYMH 110 UX PaCIPEIEIICHUIO.

2. Copepxxanue y4e0OHOro npeamMera

ba3oBblii ypoBeHb

Komnencupyromas 6a3oBas nporpamma

Auare0dpa 1 Ha4YaJIa MATEMATHYECKOI0 aHAJIN3a

HatypanbHble uncia, 3anuch, pa3psiHble cilaraeMble, apupmerrndeckue aeictsus. Yucna
U JecATHYHAs cucreMa cuMciaeHus. HarypanpHble 4ncia, 1€IMMOCTb, IPU3HAKU JAEIUMOCTH Ha
2,3,4,5,9, 10. Paznoxxenne uncina Ha MHOkUTeIU. OctaTku. Pemenne apupmernyeckux 3aaad
IIPAKTUYECKOTO COJEPIKAHUS.

[enbie yncna. Moaysp 4nciia U €ro CBOMCTBA.

Yactu n nonu. [pobu u geiictBus ¢ apodsmu. Oxpyrienue, npuOmmkeHue. Pemenue
MPAKTUYECKHX 3a7a4 Ha MPUKUJIKY U OLICHKY.

IIpouenTel. Pemenne 3a1a4 NpakTHYECKOTO COACPkKAHUS HA YAaCTH U IPOLEHTHI. CTeneHb
C HATypaJbHBIM M IIENIBIM TToKa3zaTeseM. CBoiicTBa cteneHedt. CTaHIapTHBINA BT YUCIIA.

Anrebpanueckue BbIpaXeHHs. 3HaUCHUE alTreOpanvyeckoro BhIPaXKeHHUs.

KBanpatusiit xopens. M300paxkeHue dyucia Ha uuciaoBod mnpsimoil. IlpuGnmkenHoe
3HAUEHUE UPPALMOHAIBHBIX YHCEIL.

Ilouamue mnozounena. Pasnodicenue mHocounena na mMuodcumenu, Y paBHEHHE, KOPEHb
ypaBHeHUs. JINHENHbIE, KBaIpaTHbIE YPAaBHEHUS U CUCTEMBI TMHEWHBIX YPAaBHEHU.



Pemienue mpocTelmx 3a1ad Ha IBUKEHHUE, COBMECTHYIO pabOTy, MPOLEHTHI. YucioBbie
HEpPABEHCTBA W MX CBOWCTBA. JIMHEITHbIE HEpABEHCTBA C OJHOM MEPEMEHHONM M UX CHCTEMBI.
Uucnosbie mpoMexxyTku. OObeIMHEHNE U TIEPECEUCHHE TPOMEKYTKOB.

3aBUCUMOCTh BEJIMYMH, (YHKIUS, apTyMEHT U 3HaU€HUE, OCHOBHBIE CBOMCTBA (DYHKIIUM.
['padux Gynkiun. Jluneitnas Gpyakus. Ee rpaduk. Yriosoii ko3dduuueHt npsamoii.

Keaopamuunas ¢ynxyusa. I'pagux u ceoticmea keadpamuunou @yuKyuu. epaghux
@ynxkyuu Yy = \/; . I'paghux pynxyuu y = ; .

Hynu ¢yHKum, npoMexyTKu 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH (BO3pacTaHHE WIIH
yObIBaHHWE) Ha YHCIOBOM TNpoMexyTke. Haubombinee M HauMeHbIee 3HAUYCHHE (QYHKIUH.
[lepuoanueckue GyHKIUN U HAUMEHBIIUI IEPUO/I.

I'panycnass mepa yrma. Tpuronomerpuueckass OKpYXHOCTb. OmnpeseneHHEe CHHYcCA,
KOCHMHYCa, TaHTeHCa MPOU3BOJBHOrO yria. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
3naueHus Tpuronomerpudeckux Gynkuuit as yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I'papuxu mpuconomempuueckux @pynxyuti 'y =C0OSX, Yy = sinx, y =10Xx.

Pemenne IIPOCTEUIINX TPUTOHOMETPUYECKUX YpaBHEHUI c IIOMOIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH.

llonamue cmenenu c Oeiicmeumenvuvim nokasamenem. llpocrelinine noka3aTenbHbIE
ypaBHEHU U HepaBeHcTBa. [loka3aTenbHas QyHKIUS U ee rpaduk.

Jlorapudm dwuciaa, OCHOBHBIC CBOMcTBa Jjorapudma. JlecaTudbldi jorapudm.
[Tpocreitmue norapudmuueckue ypaBHeHUS W HepaBeHCTBA. Jlorapudmudeckas GyHKIUS U ee
rpaduk.

[Tonstue crenenHoi ¢pyukuuu u ee rpaduk. [Ipocreiinme nppalmoHanabHbIe YpaBHEHUS.

KacarenpHast x tpaduky ¢yHknww. [loHsTHE NpOM3BOMHOW (GYHKIHH B TOYKE Kak
TAaHTeHC YIJla HAaKJIOHA KacareidbHOW. ['eomerpuueckuil M (HU3MUECKUN CMBICI MPOU3BOIHOM.
IIpouseoonvle mHo2ouneHO8.

Touku skcTpeMyMa (MakCUMyMa U MUHUMYMA). Hcciedosanue snemeHmapHulx OyHKyu
HA MOYKU IKCMPeMYMa ¢ HOMOWbIO npouzeoonou. Haznaonaa unmepnpemayusi.

Ilonsamue nepsoobpasnoti ¢yukyuu. Dusuyeckuii cmvici nepsoodpasHoll. I[lonamue o6
uHmezpae Kax naowaou noo spagpuxom GyHkyuu.

I'eomerpus

@urypsl Ha TJIOCKOCTH U B mpocTpaHcTBe. JyinHa u mmomaas. [lepumeTpsl U muiomaau
buryp.

[TapamienpHOCTh ¥ NEPNEHAUKYIIPHOCTD IPSIMBIX U IIIIOCKOCTEM.

TpeyroapHUKH. Bunpr TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIE, TYIIOYTOJIbHBIE,

npsimoyrosbHble. Kater nmpotus yria B 30 rpagycoB. BHemHuit yros TpeyroiabHHUKa.
buccektpuca, MequaHa U BbICOTA TPEYTOJIbHUKA. PaBEHCTBO TPEYrOJIbHUKOB.

Pemenue 3anay Ha kieT4aroit Oymare.

PaBHOOeIpeHHBII ~ TpeyrojbHUK,  PABHOCTOPOHHMH  TpeyroibHuk.  CBoiicTBa
PaBHOOEIPEHHOTO TPEYTOJIbHHUKA.

CooTHomIEHNsT MeEXIy CTOPOHAaMHM M YIJaMd B TPSAMOYIOJBHOM TPEYrOJbHUKE.
Tpuronomerpuueckue QyHKIUU YTIOB B MPSAMOYrojbHOM TpeyroibHuke. Teopema I[ludaropa.
ITpuMmeHeHne TEOPEM CUHYCOB U KOCHHYCOB.

UYeTbIpexyroJbHUKU: NapauIeIorpaMM, poMO, IPSIMOYTOJIbHUK, KBapaT, Tpareuus U ux
cBoiicTBa. CpeaHsis IMHUSA TPEYTOJIbHUKA U TPAIELUH.

Buinyknvie u Hesvinyknvie ueypvl. Ilepumerp MHOroyrosbHuka. IIpaBHiIbHBIN
MHOTOYTOJIbHHK.

VYTi1bl Ha IUIOCKOCTH U B IPOCTpaHCTBE. BepTHKanbHbIE M CMEXKHBIE YTJIbL.

CymMa BHYTPEHHMX YIJIOB TPEYTOJIbHUKA M YETBIPEX YT OJIbHUKA.

CooTHo1IeHNS B KBaJIpaTe U paBHOCTOPOHHEM TPEYTOJIbHUKE.



JlnaroHanu MHOTOYTOJIbHUKA.

[TonoOHbIE TPEYTOIBLHUKH B TIPOCTEHIITUX CITydasX.

@DopMyITBI TUIOIIAH MPSIMOYTOJIBHHKA, TPEYTOJIbHIKA, pOMOa, Tpaleltu.

OxpyxHocTb U Kpyr. Paguyc u auamerp. /JinHa OKpY>KHOCTH M IUIOIIAAbL Kpyra. Yucio
7. BnucaHHbI yros, B 4YacTHOCTH Yroj, Onuparomuica Ha auamerp. KacarenbHas k
OKPYKHOCTH U €€ CBOMICTBO.

Ky6. CooTHoIienus B xKy0e.

Terpasap, npaBUIBLHBINA TETPASIP.

[IpaBunbHas nupamuaa u npusMma. Ipsamas nmpusma.

H306pasicenue HekOmMopvlx MHO202PAHHUKOS HA NIOCKOCTU.

[Ipssmoyronbubli napamienenunen. Teopema Iugazopa 6 npocmpancmae.

3aaun Ha BBIUMCIIEHUE PACCTOSIHUN B IIPOCTPAHCTBE C MOMOILBIO TeopeMsl [Ingaropa.

Paszeepmxa npsamoyzonvrnozo napannerenuneoa.

Konyc, unnunap, map u chepa.

Ilpoexyuu ¢ueyp Hna nnockocme. H3zobpadicenue yununopa, Kowyca u cghepvl Ha
NJI0CKOCU.

Ilonamue 06 obvemax men. Vicnonp3oBaHWe il pEHICHUS 3afad Ha HAXOXJIECHHUE
reOMEeTPUYECKUX BEIHUUH (POpMyI1 00beMa MPU3MBIL, LIMIMHAPA, TUPaMU/Ibl, KOHYCa, [1apa.

Ilonamue o noodobuu ma niockocmu u 6 npocmpancmee. OTHOLIEHHE IUIOMIAAEH U
00BeMOB MOAOOHBIX PUTYP.

BepositHOCTB M cTaTHCTHKA. JIOTHKA H KOMOMHATOPUKA

Jloruka. Bepuble u HeBepHbIe yTBepkAcHUA. Cneactsue. Konmpnpumep.

Mmnooicecmso. Tlepebop BapuaHTOB.

Tabmuipl. CrosnduaTeie U KPyroBble AUATPAMMBI.

Yucnosele HaOopel. CpenHee apudpmeTnyeckoe, MeAMaHa, Hauboupllee U HauMEHbLIee
3Ha4eHUs. [Ipumepol USMEHUUBHIX GEIUUUH.

Yactora u BeposATHOCTh coObITHs. CiydaiiHblii BbIOOp. BbluncieHue BeposiTHOCTEH
COOBITHI B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMHU.

He3zasucumvie coovimus. @opmyna cnodiceHus: 6epoamnocmeil.

Ipumepwvr cnyuaunvix eenuyun. Pasnomepnoe pacnpedenenue. Ilpumepvbt HopmanbHo2o
pacnpeoenenus 6 npupooe. I[lonsmue o 3akoHe OOALUIUX YUCE.

OcHoBHasi 0a3oBas nporpaMmma

AJredpa u HayaJia aHAJIN3a

IloBTOpeHME. PemeHne 3a1a4d ¢ UCMOJB30BAHUEM CBOMCTB YHMCENl U CHCTEM CUHUCIICHUS,
JIETMMOCTH, JO0JIEd M 4YacTel, MPOLIEHTOB, MOJyJIell uucen. Pemenne 3a1ad ¢ UCHOIb30BaHUEM
CBOWCTB CTeNeHell U KOpHel, MHOTO4YJIeHOB, NpPeoOpa3oBaHUM MHOTOWIEHOB U JApPOOHO-
PAlMOHATILHBIX BBIPAKEHUH.

Pemenne 3amau c MCNoONb30BaHUMEM TpalyCHOM Mepbl yria. Monylp 4Huclla U €ro
CBOMCTBA.

Pemenne 3amau Ha JABWXKEHHME M COBMECTHYIO DPa0OTy C TOMOIIbIO JHHEWHBIX U
KBaJIpaTHBIX YpaBHEHUH W MX cucTeM. PemieHue 3aiay ¢ MOMOIIBIO YHCIOBBIX HEPABEHCTB U
CHCTEM HEpPaBeHCTB C OJHOW NEpeMEeHHOH, C MpUMEHEHHEM H300paKEHUS YHCIOBBIX
MIPOMEKYTKOB.

Pemienue 3a1a4 ¢ HCHOIB30BaHUEM YMCIIOBBIX (GYHKIMH U UX Tpadukos. Mcnonb3oBanue
CBOMCTB U rpa@UKOB JUHEHHBIX U KBaJAPATHUHBIX (YHKIIHM, 0OpaTHON MPONOPLUUOHATIBHOCTU U

bynkuuun Yy = \/; . I'paduueckoe perieHne ypaBHeHUI 1 HEPaBEHCTB.

TpuroHomeTprudeckass OKPYXKHOCTb, paduanuas mepa yena. CHHYC, KOCHHYC, TaHTEHC,
Komawueexc MPOU3BOIBHOTO yria. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO U CIEJICTBUS U3
Hero. 3HaueHus TpuroHoMmerpudeckux (ynkimii aus yrnos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (
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0,—,—,—, pan). Dopmynvt CrONCEHUS MPUSOHOMEMPUHECKUX —DYHKYUl, dopmyvl

npusedeHust, hopmyivl 0BOUHO20 APyMeHmd. .

Hynu ¢yHKOMM, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HambGosbpmiee u
HauMeHblIee 3HaueHue pynkuuu. [lepuoanueckue GyHkiuu. YeTHOCTh M HEUETHOCTH (DYHKIUH.
Cnoorcnvie pynkyuu.

Tpuronomerprueckue (GyHKIMH Y =COSX,y=SINX,y=tgX. @yuxyus Yy =Ctgx.
CBoiicTBa U rpaduK TPUTOHOMETPUUYECKUX (PYHKIIUH.

ApPKKOCUHYC, apKCHHYC, AapKTaHTeHC uucia. Apxkxomaneenc uyucaa. Ilpocreiinive
TPUTOHOMETPUYECKHUE ypaBHEHUs. PellieHrne TPUroHOMETPUIECKUX YPaBHCHU.

Obpamuvie mpucoHomempuueckue @yHKyuu, ux ceovcmea u epaguxu. Pewenue
npocmeuux mpueoHOMempu4eckux HepageHcms.

Crenenb C JIEHCTBUTENBHBIM IIOKa3aTelleM, CBOMcTBa creneHu. Ilpocreiimne
noKa3aTeJbHbIC YpaBHEHHs U HepaBeHCTBa. [lokazarenbHas GyHKIUS U €€ CBONCTBA U TpaduK.

Jlorapudm uymcna, cBoiictBa gjorapudma. [ecsatuunsiii morapudm. Yucno e
Hamypanvnwiii snocapughm. [IpeoOpazoBanue JorapuGMUIeCKHX BBIPAXKEHHUIA.
Jlorapudmuueckue ypaBHeHUsi U HepaBeHCTBa. Jlorapudmuueckas GyHKIUS U €€ CBOWMCTBA U
rpaduk.

Crenennas ¢pyHKIMS U ee cBoiicTBa U rpaduk. MppanmoHansHble ypaBHEHHUS.

Memoo unmepsanos 0ns pewieHus HepageHcma.

IIpeobpazosanus epagpuxos pyuxkyuil: cosue 6001b KOOPOUHAMHBIX OCel, PACMsNCeHUe U
colcamue, ompaxjcenue OmHOCUMENTbHO KOOPOUHamHulx ocel. I paguueckue memoosl peuienus
VypasHenuli u HepaseHcms. Pewenue ypaeuenuii u Hepagencms, cooepicaujux nepemeHHyo noo
3HAKOM MOOYJIA.

Cucmemvl nokazamenvbHbIx, 102apUPGMULECKUX U UPPAYUOHATbHBIX YpasHeHull. CucmeMmbl
NOKA3AMeNbHbIX, 102APUDPMUYECKUX HEPABEHCME.

Bzaumno obpamnvie ¢pynxyuu. I paghuxu 63aummo oopamusix hyHKyui.

VYpaenenus, cucmemol ypagnenuii ¢ napamempom.

[TpousBonnas Gpynkuuu B Touke. KacarenvHas k rpaduxy ¢ynkiuu. ['eomerpudeckuii u
buszndeckuit  cMmbica  Tpou3BoAgHOW. I[lpomsBomnbie snemeHTapHbBIX (QyHKIUN. [lpasuna
oughghepenyuposanus.

Bmopas npouzeoonas, ee ceomempuueckuii u puzuueckuii CMbicIl.

[Tonstre o HempepbIBHBIX (YHKIUAX. TOUkH IKCTpeMyMma (MakcUMyMmMa ¥ MUHHUMYyMa).
UccnenoBanue aneMeHTapHBIX (YHKIMA Ha TOYKH DKCTpEMyMa, HauOOJbIee W HauMEHbIIee
3HauUE€HUE C TOMOIIBI0 TMPOU3BOAHON. [locmpoenue ecpaguxos Gyukyuti ¢ nOMOUBIO
npou3600nsix. Ilpumenenue npousso0HoU npu peuleHuu 3a0ay.

IlepooOpasnasi. Ilepsoobpasnvie snemenmapnvix @ynxkyui. Ilnowadv KpugonuHenuHou
mpaneyuu. Qopmyna Hovtomona-Jletionuya. Onpedenennviii unmeepan. Boiuucienue niowaoeu
NIOCKUX (hucyp u 06vemos mej 8paujetuuss ¢ NOMOUbIO UHMe2pad.

I'eomerpus

[ToBTOpenue. Penienue 3a1au ¢ npuMeHEHUEM CBOMCTB (PUTyp Ha IJIOCKOCTH. 3aJa4u Ha
JI0OKa3aTeJIbCTBO M IIOCTPOCHHE KOHTpIpUMepoB. lcmonb3oBaHue B 3ajadax MPOCTEHIINX
JOTUYECKUX mpaBui. PemeHwe 3amad ¢ HCHOJIB30BAHMEM TEOPEM O TPEYTOJIBHHUKAX,
COOTHOILIEHUH B NMPSMOYTOJIbHBIX TPEYroJdbHUKaX, (DAKTOB, CBA3aHHBIX C YETHIPEXYTrOJbHUKAMH.
Pemenne 3amau ¢ ucnonp3oBaHueM (PAKTOB, CBS3aHHBIX C OKPY)KHOCTSIMHU. Pemenue 3amau Ha
U3MEPEHUs] Ha IUIOCKOCTH, BBIYMCIEHHE AIMH M Iulomanei. Pewenue 3adau ¢ nomowsio
6EKMOPO8 U KOOPOUHAM.

Harnsinnas crepeomerpus. @urypsl U MX H300pakeHus (KyO, mupamuaa, Npu3Ma).
OchosHvle nonsamus cmepeomempuu u ux ceovcmea. CedeHns Ky0a 1 TeTpasipa.



Touka, mpsiMast ¥ TUIOCKOCTh B TIPOCTPAHCTBE, aKCHUOMBI CTEPEOMETPUU U CIEACTBUS W3
HUX. B3anMHOe pacnonokeHue MNpsMbIX M IHIOCKOCTeW B mpocTpaHcTBe. [lapannenbHOCTb
OpPSAMBIX U IJIOCKOCTEH B mpocTpancTBe. M300paskeHne mpocTeHIuX IpOCTPAaHCTBEHHBIX (UTYP
HAa TJIOCKOCTH.

Paccrosaus Mmexny purypamu B IpOCTPaHCTBE.

Vel B npoctpaHcTBe. [lepneHauKyIsIpHOCTb MPSAMBIX U TIOCKOCTEH.

[Mpoekumst Qurypel Ha ITUIOCKOCTh. [IpU3HAKM TEPHEHIUKYISIPHOCTA NPSIMBIX U
IJIOCKOCTEH B MpocTpaHCTBe. Teopema 0 Tpex NepreHIuKyspax.

Mmuororpanauku. Ilapamnenenunen. CBoHCTBa NPsIMOYTOJIBHOTO MapajulesIeUIeaa.
Teopema Iludaropa B mpocrpanctBe. llpusma u mnupamupa. IlpaBunpHas nupamuaa u
npaBwibHas npu3Ma. [Ipssmas mupaMuga. DIeMEHThI IPU3MbI U THPAMHE/IBI.

Tena BpameHusi: UWIMHIP, KOHyc, chepa u map. OCHOBHBIE CBOICTBA NPSMOTO
KPYroBOTO LMJIMHJPA, IPSIMOTO KPYToBOro KoHyca. M300pakeHue e BpaiieHus Ha TNIOCKOCTH.

IIpeocmasnenue 06 yceueHHOM KoHyce, ceueHusi KOHyca (napaiieiibHoe OCHOB8AHUI U
npoxoosuee uepe3 BepuluHy), CedeHusi YUIUHOpa (napaiieivHo u NepneHOUKyIsAPHO OCU),
ceuenus wapa. Pazeepmka yununopa u kownyca.

Ilpocmetiwue KoMOUHAYUU MHO20SDAHHUKO8 U Mel 68pawjeHus mexcoy coOolu.
Brruncnenue 31eMeHTOB IPOCTPAaHCTBEHHBIX Guryp (pedpa, IuaroHaiiu, yribl).

[Inomane MOBEPXHOCTH MNPABWIBHOW IHMPaMUIbI W IpsAMOM npusMbl. llnomans
MOBEPXHOCTU MPSIMOTO KPYrOBOT'O IIWJIMHJIPA, IPSIMOTO KPYrOBOTO KOHYyCA U 1Iapa.

[Tonsitue 06 o6beme. OOBEM MUpPaMUJIbI U KOHYCA, TPU3MBI U IinHApa. O0beMm mapa.

Ilooo6Hble mena 6 npocmpancmee. COOTHOUICHHS] MEXKIY TUIOMIAIIMU [TOBEPXHOCTEH U
00beMaMu TIOAOOHBIX Tell.

Heuoicenus 8 npocmpancmee: NApalienbHbIll NEPeHOC, YEHMPATbHAs CUMMempUs,
cummempusi OmHocumenbHo naiockocmu, noeopom. Ceoticmea oOeudcenuti. Ilpumenenue
O0BUDICEHULL NPU PeleHul 3a0ai.

Bekropel u koopauHaTel B mpocTpancTBe. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
YHCIIO0, Yroll Mexay BekTopaMu. KolmmHeapHble W KOMIUIaHapHbIE BEKTOpbL. CkanspHoe
npouszeedenue ekmopos. Teopema o0 pasnodxceHuu 6eKmopa no mpem HeKOMNIAHAPHBIM
sexmopam. CranapHoe npoussedenue 6eKmopos 6 kKoopouramax. Ilpumenenue eekmopos npu
peuieHul 3a0a4 Ha HAX0HCOeHUue pacCmosHull, OJIUH, NAOWAoel U 00bEMO8.

VYpaesnenue nnockocmu 6 npocmpancmse. Ypasnenue cghepvl 6 npocmpancmee. Popmyna
0151 8bIYUCTICHUS PACCMOSHUS MENCOY MOUYKAMU 8 NPOCMPAHCIEe.

BepositTHoCcTh U cTaTHCcTHKA. PagoTa ¢ TaHHBIMHU

[ToBTOpenue. Pemenue 3amau Ha TaOnuuHOe M Tpaduyeckoe MPEACTABICHUE MTAHHBIX.
Hcnonp30BaHWe CBOWCTB M XapaKTCPUCTHK YHCIOBBIX HAOOPOB: CPEIHUX, HAWOOJBIIETO U
HAaUMEHBIIIETO 3HAYEHUA, pa3Mmaxa, oucnepcuu. Pewenue 3adau ma onpedenenue uacmomsl u
seposmuocmu  coovimuil. Bvluucienue eeposmumocmel 6 o0Onvlmax ¢ PAasHOBO3IMONCHLIMU
anemenmapHeiMu ucxooamu. Pewenue 3a0au ¢ npumenenuem xomounamopuku. Pewenue 3a0au
Ha GbIYUCIEHUE BEPOSIMHOCMEL HEe3ABUCUMBIX COObIMULL, NpUMEHeHUe @OPMYIbl CLOHNCEeHUs
sepoamuocmell. Pewenue 3a0au ¢ npumenenuem ouazpamm Jinepa, depeda 6eposmuocmel,
Gdopmynvr bepuynnu.

Vcnosnas eeposmuocmo. Ilpasuno ymuoocenusi eepoamuocmei. Popmyna noaHou
8EPOSIMHOCTILL.

Huckpemnvie cnyuatinvie @eruuunvl U pacnpeoenenus. Hezasucumvie cuyuatinvie
senuyunsl. Pacnpedenenue cymmol u npou3ge0enuuss He3a8UCUMbBIX CTLVUAUHBIX GETUUUH.

Mamemamuueckoe oocudanue u Oucnepcust CiyyanHou eearuuunvl. Mamemamuueckoe
oJcUOaHue U OUCNepcus CyMMbvl CIYYAUHLIX eenuduH. [ eomempuueckoe pacnpeoenenue.
bunomuanvnoe pacnpedenenue u e2o cgoticmaa.

Henpepuiguvie cnyuaiinvie geruuunvl. I[lonamue o0 NIOMHOCMU — 8ePOSMHOCHIU.
Paenomepnoe pacnpedenenue.



Ilokazamenvroe pacnpedenenue, e2o napamempbl.

Ilonamue o Hopmanvnom pacnpeodenenuu. Ilapamempuvl HOPMANLHO20 pacnpeoeneHusl.
Ilpumepol cryuatinblx eeauyun, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NOSPeuHOCmb U3MEPEeHU,
PpOocm uenosexa).

Hepasencmeo Yebdviwesa. Teopema bepnynnu. 3axon oOonvuiux uucen. Bvlibopoumwiii
Memoo usmepenus eepoamuocmeti. Ponv 3axkona bonvuiux yucen 8 Hayke, npupooe u obujecmae.

Kosapuayus 0eyx cnyuaiinvix eeauuyun. Ilonamue o krodgguyuenme Kopperayuu.
Cosmecmuvie HabI0O0eHUs 08X CIYYAUHBIX eIUdUH. Bvibopounbiil Koaghguyuenm xoppenayuu.

Yriay0JeHHblii YPOBEHb

Anred6pa v HaYaJIa aHAJIU3A

[ToBTOpenue. Pemienue 3aga4 ¢ MCIONIB30BAHUEM CBOMCTB YMCEN U CHCTEM CUHUCIICHHS,
JIETMMOCTH, JOJIEW M 4YacTel, NPOLIEHTOB, MOAYJEN yncell. Pemienue 3a1ad ¢ UCIOIb30BaHUEM
CBOMCTB CTENEHEH H KOpHEH, MHOTOYICHOB, IpPeoOpa3OoBaHMi MHOTOWIEHOB W JPOOHO-
panMoHANbHBIX BhIpaKeHUM. Pelienne 3a1au ¢ ucnosib30BaHUEM IrpalycHOM Mephl yria. Moayib
Yrclia U ero cBoiicTBa. PelieHue 3aqau Ha ABM)KEHHUE U COBMECTHYIO PabOTy, CMECH U CIUIaBBI C
MOMOIIIBIO JIMHEWHBIX, KBaJIpaTHBIX U APOOHO-pAllMOHATBHBIX YPABHEHHUH U X cucTeM. Pemenue
3a/1ad ¢ TIOMOIIBIO YHUCIIOBBIX HEPAaBEHCTB W CHCTEM HEPABEHCTB C OJHOM IEPEMEHHOH, ¢
MPUMEHEHHUEM H300paXCHHUSI YMCIOBBIX IMPOMEXKYTKOB. PeleHue 3amad ¢ HCHOIb30BaHUEM
yuCcNIOBBIX (GYHKIMH M uxX rpadukoB. Vcmonb3oBaHHe CBOWCTB U TpapUKOB JHMHEWHBIX U

KBaJPAaTHYHBIX (YHKIMNA, 00paTHOW MPOMOPIHOHAIEHOCTH U QyHKIHUU Y =\/; . I'padmaeckoe

pelleHre YpaBHEHUMH M HepaBeHCTB. lcmonb3oBaHME oOmepaluil HajJl MHOXECTBAMH U
BbICKa3bIBaHUSAMU. VCIOIb30BaHNE HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOW IMEPEMEHHOM,
YUCJIOBBIX IMPOMEXYTKOB, UX 00beqUHEHUN U nepeceueHuil. [IpumMenenue npu pemieHnu 3agay
CBOWCTB apH(PMETHUECKON M TEeOMETPUYECKOW MPOrpeccud, CYMMHUpPOBAHHsS OECKOHEYHON
cXoAdLIeiics TeOMEeTPUUECKON IPOrpeccuu.

MHoxecTBa (YHCIIOBBIC, TEOMETPHUECKUX (UTYp). XapaKTepHUCTUYECKOE CBOMCTBO,
3JIEMEHT MHOXXECTBAa, IIyCTO€, KOHEUHoe, OecKOoHeyHoe MHoXkecTBO. CrocoObl 3ajaHus
MHOkecTB [loamHOkecTBO. OTHOLIEHUS MPUHAJUIEKHOCTH, BKJIIOUEHHU, paBeHCcTBa. Onepanuu
Haj MHoXxecTBamMu. Kpyrm Oinepa. KoHeuHble M OecKOHEYHbIE, CUYETHbIE M HECUETHBIE
MHO>KECTBA.

VicTuHHBIE M JIOXKHBIE BBICKA3bIBAHMs, ONEpalMM HaJ BBICKAa3bIBAaHWSIMU. Anecebpa
svickazvléanuti. CBsi3b BBICKA3bIBAHMM C MHOXKeCTBaMU. KBaHTOpPHI CyIIECTBOBAaHUS U
BCEOOIIHOCTH.

3akoHbl JIOTUKU. OcHo8Hble no2uueckue npasuna. PemieHWe JOrMYecKux 3agad C
MCIIOJIb30BAaHUEM KPYIOB DiIepa, OCHOBHBIX 102UYECKUX NPABUI.

YmozakmoueHus. OOOCHOBaHMS M JOKa3aTeNbCTBO B MaTemaTruke. TeopeMmbl. Bumibl
MaTeMaTHYeCKUX YTBEPXKICHUH. Buowl dokazamenvcms. Mamemamuueckas —uHOVKYUAL.
Ymeeporcoenus: obpamnoe Oannomy, RpPOMUEONONOdCHOE, 00pamHoe NPOMUBONONONCHOMY
oannomy. IIpu3HaK U CBOMCTBO, HEOOXOAUMBIE U IOCTATOYHbIE YCIOBHUS.

Ocnosnass meopema apugpmemuxu. Ocmamku u cpaguenus. Aneopumm Eexnuoa.
Kumaiickas meopema 06 ocmamxax. Manas meopema Depma. Q-uyHvle cucmemvl CHUCTEHUS.
Dyuxyus Jinepa, YUcio u cymma oenumeneli HamypaibHO20 YUCd.

Pagnannas wmepa yriia, TPUTOHOMETPUYECKAs OKPY)KHOCTb. TpHUrOHOMETpHUYECKHE
GbyHKIMKM yucen U yriaoB. PopMyibl IPUBEAEHUS, CIOKEHUS TPUTOHOMETPUYECKUX (DYHKIUH,
¢dopMynbl ABOWHOTO M TOJOBUHHOTO apryMmeHTa. lIpeoOpa3oBaHue CyMMBI, Pa3HOCTH B
MIPOU3BEIEHNE TPUTOHOMETPUYECKUX (DYHKIUH, 1 HA000POT.

Hynun ¢yHKUIMH, OPOMEXYTKM 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HamOomnbiiee u
HauMeHblIee 3HaueHue GyHkuu. [lepuoanueckue GyHKIMN U HAaUMEHBIINH niepuo. YeTHble U



HeueTHble (QYHKUMH. DyHKyuu «OpobHas 4acme ducia» y={x} U «yenas yacmv yucIay»

y=[x].
Tpuronomerpruyeckue (yHKIIMM YMCIOBOTO aprymeHra Yy =COSX, Y = sinx, y =1tg X,
y = ctg X . CBoiicTBa u rpauKu TPUTOHOMETPUYECKHUX (PYHKIUH.

OOpatrHble TPUTOHOMETPHUYECKUE (PYHKIIUH, UX TJaBHBIC 3HAYEHUS, CBOUCTBA U IPaUKH.
Tpuronomerpuueckue ypaBHeHus. OJIHOpPOJHBIE TPUTOHOMETPHUYECKHE ypaBHeHUs. PerieHune
IIPOCTEUIINX TPUTOHOMETPUYECKUX HepaBeHCTB. IIpocreimme cucTeMbl TPUTOHOMETPUYECKHUX
YpaBHEHUU.

Crenenp C J€MCTBUTENbHBIM IIOKa3aTeleM, CBoWcTBa creneHu. IIpocreitmue
IOKa3aTesbHbIC YpaBHEHMs U HepaBeHcTBa. [lokazaTenbHas QyHKIUS U ee CBOMCTBA U rpaduk.
Yucrno € u pyHKIMs y =e*.

Jlorapudm, cBoiictBa Jorapudma. JlecATMUHBIH W HATypaJIbHBIA  JIOTapHQpM.
[IpeoOpa3oBanue  jorapupmMuuecKkux  BelpakeHui. Jlorapudmuyeckue ypaBHEHUS U
HepaBeHcTBa. Jlorapudmudeckas GyHKIMS U ee CBOMCTBA U rpaduk.

Crenennast GyHKIUS U ee CBOMCTBA U Tpaduk. VpparroHaibHbie ypaBHEHUSI.

IlepBuyHble MpeNCTaBIEHUS O MHOXKECTBE KOMIUIEKCHBIX uucen. [leticmeus ¢
KomnaekcHoimu yuciamu. Komnaexcno conpsoicennvie yucia. Moodyns u apaymenm yucaa.
Tpuconomempuyeckas Gopma KomniekcHozo uucia. Pewenue ypaeHnenuli 8 KOMHIEKCHbIX
YUCIAX.

Merton uHTEepBajoB Juid pelieHus HepaBeHCTB. [IpeoOpa3oBanus rpadukoB (yHKIHI:
C/IBUT, YMHOKCHHE Ha YHUCIIO, OTPakK€HHE OTHOCHTEIHHO KOOPIMHATHBIX oceil. ['paduueckue
METO/IbI pellIeHHs] YpaBHEHHUI U HepaBeHCTB. PelleHne ypaBHEHUI U HEPaBEHCTB, COAEPIKAIINUX
NEPEMEHHYIO TI0]] 3HAKOM MOJYJIS.

CucTeMbl MOKa3aTeNbHBIX, JIOTapU()MUUIECKUX U UPPALMOHANIBHBIX ypaBHEHUH. CUCTEMBI
MOKa3aTeJIbHBIX, JIOTAPU(YMUIECKUX U UPPAIIMOHATIBHBIX HEPABEHCTB.

B3aumHuo obpatnbie pyHkuMU. ['padukn B3auMHO 0OpaTHBIX (YHKIHA.

YpaBHEHHUs, CHCTEMBI YPABHEHUH C IAPAMETPOM.

@opmyna bumnoma Hviomomna. Pewenue ypasnenuti cmenenu 6viuie 2 CneyuaibHbix
6uoos. Teopema Buema, meopema be3y. IIpusooumvie u nenpugooumvle muo2ouienvl. OcCHosHas
meopema  ancedopvi. Cummempuueckue MHO20uNenvl. Llenouuciennvie u  yenosnaumvie
MHO20UJIEHDL.

Huogpanmoswr ypasuenus. [lennvie opoou. Teopema Depma o cymme k8aopamos.

Cymmbl u psiovl, Memoovl CYMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubaUACEHUY OCUCMBUMENLHBIX YUCEN PAYUOHATLHBIMU.

Mnooicecmsa Ha KOOpOUHAMHOU NIOCKOCTU.

Hepasencmeo Kowu—Bynsxosckoeo, nepagencmeo Hencena, nepasencmsa o cpeoHux.

[lonstue npenena GyHkuuu B Touke. [lomsamue npedena gyukyuu 6 OECKOHEYHOCmU.
Acumnmomul epagpuxa ¢ynkyuu. CpasHenue 0OECKOHEYHO MANbIX U OECKOHEYHO OONbUIUX.
HenpepsiBHOCTh yHKITNU. Céoticmsa Henpepvignbix ¢yukyuu. Teopema Betiepwmpacca.

Huddepenuupyemocts ¢Gynkuuu. IIpousBognas ¢yHkuuu B Touke. KacarenmpHas k
rpadpuxky @ynkuuu. I'eomerpuueckuii ¥ (U3NYECKUN CMBICT MPOU3BONHON. [Ipumenenue
npouszeoonou 6  ¢usuxe.  IlpousBogHble  3neMeHTapHbIX  ¢yHkuumid.  IlpaBuma
nuddepeHIpoBaHms.

Bropas npousBojHasi, ee reoMeTpUuecKuil U pU3nYecKuil CMbICI.

Touku skcTpemyma (MakcuMyma 1 MUHUMYMa). MccnenoBanue sneMeHTapHbIX (QyHKIUN
Ha TOYKM HSKCTpeMyMa, HauOousiplliee M HauMEHbIIEee 3HAYEHHE C IMOMOUIbIO MPOU3BOJIHOM.
Ilocmpoenue epaghuxos ¢hynkyuti ¢ nomowvio npou3eoonvix. Ilpumenenue npouzeoOHOU npu
pewenuu 3a0aq. Haxooicoenue skcmpemymos yHKyull HeCKOIbKUX NepeMeHHBIX.

[TepBooOpasnas. Heomnpenenennsiii  wunHTerpas. I[lepBooOpaszHbie  dIeMEHTapHBIX
¢ynkuumit.  IInomanes  kpuBoiuHenHOW — Tpaneuuu. @Dopmyna  Herotona-JleitOnuma.
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OnpeneneHHbI UHTETpal. Boiuucienue niowaoei niockux gueyp u oo6vemos mei 6pawjeHus: ¢
HOMOWbIO UHMeSPada..
Memoovl pewienus YyHKYUOHATLHBIX YPABHEHUL U HEPABEHCMS.

I'eomerpus

[ToBTOpenue. Pemienue 3agady ¢ HKCHOJIB30BAHHEM CBOMCTB (UTYp Ha IUIOCKOCTH.
Pemenue 3amau Ha 10Ka3aTenbCTBO M IOCTPOEHUE KOHTpIpUMEpOB. [IpumeneHne npocrenmx
JOTHYECKUX mpaBui. Pemnenwe 3amad Cc  UCHOJNB30BAHUEM TEOPEM O TPEyTroJIbHHUKAX,
COOTHOILIEHUH B MPSIMOYTOJIBHBIX TPEYrOJIbHUKAX, (DAKTOB, CBSI3AHHBIX C YETHIPEXYTOJIbHUKAMHU.
Pemenne 3amau ¢ ucnonp3oBaHueM (PAKTOB, CBA3AHHBIX C OKPYXKHOCTSAMHU. Pemienue 3amay Ha
U3MEpPEHUS] Ha IJIOCKOCTH, BBIYMCICHUS JIMH M IUIOWaneil. Pewenue 3adau ¢ nomowwbio
8EKMOPO8 U KOOPOUHAM.

Harnsgnas crepeomerpus. [lpusma, napamuienenunen, nupaMmuia, TeTpadap.

OcHOBHbIE TIOHATHUS T€OMETPUU B MPOCTPAHCTBE. AKCHUOMBI CTEPEOMETPUN U CIICICTBUS
u3 HUX. [lonamue 06 akcuomamuieckom memooe.

Teopema Menenas ons mempasopa. IlocTpoeHrne cedyeHWld MHOTOTPAHHHUKOB METOJIOM
cinenoB. llenTpanpHoe mnpoexktupoBanue. llocTpoeHue ceyeHHI MHOTOrpaHHHMKOB METOAO0M
MIPOEKITUH.

CkpenuBarouiyecs IpsiMble B IPOCTPAHCTBE. YTOJ MEXAY HUMU. Memoowvl HaxodcoeHus
PACCMOSHULL MEHCOY CKPeUUBAIOUSUMUCS NPAMBIMU.

Teopembl 0 mapayIeIbHOCTH MPSIMBIX W IUIOCKOCTeN B IpocTpaHctBe. [lapannenbHoe
MPOEKTUpOBaHUE U U300pakeHue puryp. I eomempuueckue mecma moyex 8 NPOCMpPaHcmae.

[lepnenukynspHOCTh NpAMONM U  IJIOCKOCTU. OpPTOroHaNbHOE MPOEKTUPOBAHUE.
Haknonnsle u npoeknuu. Teopema o Tpex neprneHauKyIsapax.

Buoet  mempasopos. Opmoyenmpuueckuti  mempa’sodp, KAPKACHLIL — mempal’op,
pasnocpanusiii mempasop. llpamoyzonvusiii mempal’op. Meouansl u Oumeouanvl mempas’opa.

Ilocmpaueanue mempasopa 0o napaiienenuneod.

Paccrossnust mexnay ¢urypamu B mpocTpaHcTtBe. OOmMN MEPHEHIUKYNIAp ABYX
CKPEIINBAIOIINUXCS TPSIMBbIX.

Yrnel B mpoctpaHcTBe. [lepneHauKynspHbIe TUIOCKOCTH. [l1owjadb opmo2oHanbHOU
npoexyuu. Ilepnenouxynsipnoe ceuenue npusmol. IpexepanHvlii U MHO20SPAHHBIU V2Ol
Ceoticmea nnockux yenos mHoeoepannoeo yena. Ceoucmea NIOCKUX U O08Y2PAHHLIX Y2l08
mpexepanno2o yana. Teopemvl KOCUHYCO8 U CUHYCO8 OJisl MPexepanHo20 yeid.

Bunet wMHOTOrpaHHUKOB. Passepmku  mHoeoepanHuka. Kpamuatiwue nymu nHa
NOBEPXHOCIU MHO202PAHHUKA.

Teopema Oiinepa. IlpaBunbHbIE MHOTOTPAaHHMKHU. /J[GOUICMEEHHOCMb NPABUTLHBIX
MHO202PAHHUKOB.

IIpusma. [Tapamtenenumnen. CpolicTBa  napajuieienuIea. IIpssMOyTOJIBHBIN
napasienenunen. HakmoHHbIE TPU3MBIL.

[Mupamuna. Buasl nupamun. ONeMeHTH MpaBWiIbHOW mupamuisl. [lupamunmbl ¢
PaBHOHAKJIIOHEHHBIMHU peOpaMu U TpaHsIMU, UX OCHOBHBIE CBOICTBA.

[Inomany moBepxXHOCTEN MHOTOTPAHHHUKOB.

Tena BpamieHus: WIMHAP, KOHYC, map U cpepa. CeyeHus MWIMHIpPA, KOHYCa M Iapa.
[[TapoBoii cerMeHT, mapoBOu CIOM, MAPOBOM CEKTOP (KOHYC).

YcedeHHas nUpaMuia U yCEUEeHHBIN KOHYC.

Onemenmsi cpepuueckou ceomempuu. Konuveckue cevenus.

Kacarenbnble mpsiMple U TUIOCKOCTH. Brmcanuble u omnucansble cdepsl. Kacarowuecs
cghepvl. Kombunayuu men 8pawjeHus.

BexTops! 1 koopauHaTel. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOPa Ha YUCIO. YTOI MEXKIY
BeKkTOpaMu. CKaJIIpHOE ITPOU3BEACHNUE.

VYpaBHenue miockoctd. DopMmyna pacCTOSHUS MEXIYy TOYKaMH. YpaBHEHUE chephl.
Dopmyna paccmosHus om mouku 00 niockocmu. Cnocobvl 3a0anus. nNPAMOU YPAGHEHUAMU.
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Pewenue 3a0au u ooxazamenbcmeo meopem ¢ NOMOWDBIO BEKMOPO8 U MemoOOM
KOOpOuHam. DieMeHmbvl 2eoMempuu Macc.

[Tonsatue oObema. OOBeMBbl MHOTOrpaHHUKOB. OOBEMBI Ten BpauleHUA. AKCUOMbI
obvema. Bvleoo opmyn 06vemos npsamoyeoibHo20 napaiienenuneod, npuzmvl U NUPAMUObL.
Dopmynvl 0118 HaxoxcoeHus obvema mempal’opa. Teopemvl 06 OMHOUWEHUAX 0OBEMOS.

Ipunosicenuss unmespana K 6bIYUCTIEHUID 00BbEMOS8 U NOBEPXHOCMEN Mell BPAUeHUs.
Inowaow cghepuueckoeo nosca. Obwvem waposoeo cros. Ilpumenenue ob6vemos npu peuteHuu
3adau.

[Tnomane chepsi.

Passepmra yununopa u konyca. Ilnomans TOBEPXHOCTH IUIMHIPA U KOHYCA.

KoMOuHammu MHOTOTpaHHUKOB U TEJ BPAIICHUS.

[Tomo6ue B mpoctpancTBe. OTHOIIEHHE 00BEMOB M TUIOMIA/ICH TOBEPXHOCTEH MOJTOOHBIX
buryp.

sudicenus 6 npocmparcmee. napaiebHblil NEPEHOC, CUMMEMPUsL OMHOCUMETLHO NIOCKOCHIU,
YEHMPAbHAsSL CUMMEMPUsL, NOBOPON OMHOCUMETLHO NPSAMOUL.

Ilpeobpaszosanue nooobus, ecomomemus. Pewenue 3a0ay Ha niockocmu ¢
UCNONB308AHUEM CINEPEOMEMPULECKUX MEMOO08.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeOPHUs TPadoB 1 KOMONHATOPHKA

IToBropenue. Hcnonb3oBanue Tabiauil M AMarpaMMm Ui TPEACTaBICHUS JIaHHBIX.
Pemenne 3anau Ha NpUMEHEHUE ONMMCATEIbHBIX XAPAKTEPUCTUK YHMCIOBBIX HAOOPOB: CPEIHUX,
HauOOJIBIIEr0 U HAUMEHBILEro 3HaueHHs, pa3Maxa, JUCIEPCUHM U CTAaHAAPTHOIO OTKIOHEHHS.
Brraucienne 49acToT W BEpOSTHOCTEW COOBITHH. BbrumcieHne BepoOsSTHOCTEH B OIBITaX C
PaBHOBO3MOXHBIMM ~ 3JIEMEHTApHBIMH  Hcxojamu.  Mcmonb3oBaHue ~ KOMOMHATOPHKH.
Borunicnenue BepoATHOCTEM He3aBUCHMBIX coObITHMH. Mcnonb3oBaHue (GoOpMynbl CIOKEHUs
BEPOSTHOCTEH, inarpamm Diisepa, epeBa BeposaTHocTel, popmyisl bepHyiu.

Beposmnocmmnoe npocmpancmeo. Axcuomvt meopuu 6eposimuocmell.

YcnoBHas BepoATHOCTH. IIpaBuno ymHOXeHHs BeposTHOCTEH. Dopmyrna MOIHOR
BeposaTHocTH. Dopmyna baiteca.

JIMCKpeTHbIE ciydaliHble BEIWYMHBI M pacnpenencHus. COBMECTHBIE pPaCHpEEICHHUs.
Pacnpenenenne cyMMbl U IPOU3BEACHUS HE3aBUCUMBIX CIIy4allHBIX BEIMYHMH. MaTreMaTtnyeckoe
OKMJAaHWE U AUCIEPCHUsS CIy4alHOW BEIWYMHBL. MaTeMaTH4ecKOoe OXUIAaHUE U JUCIEPCHUs
CYMMBI CIIy4alHBbIX BEIUYHH.

bunapnas caywyaliHas BenuuMHA, pacnpenencHue bepHymm.  I'eomerpuyeckoe
pactpeneiieHne. bUHOMMaBHOE pacHpelereHue M €ro CBOWUCTBA. [ unepeceomempuueckoe
pacnpeoenenue u e2o ceoUcmaa.

HenpepbiBHble  cinydaiiHble  BenuuuHbl.  [[moTHOCTH  BeposTHOCTH.  DyHKUUS
pacnpenenenus. PaBHOMEpHOE paclpeaencHue.

Ilokazamenvroe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpeaenenue. OyHkuus
Jlanmaca. IlapameTpbl HOpManbHOrO pacnpeneneHus. I[IpuMepsl Ciy4allHBIX BEJIMYMH,
NOJYMHEHHBIX HOPMAJILHOMY 3aKOHY (TIOTPELIHOCTh U3MEPEHUH, POCT uenoBeka). [lenmpanvhas
npeoenvbHas meopema.

Hepasencmeo Yebvuuesa. Teopema Yedviuesa u meopema Bepnyniu. 3axon b6onvuiux
yucen. Bvibopounwiii memoo usmepenusi eepoamuocmei. Ponb 3akona donvuux yucen 6 nayke,
npupooe u obwecmae.

KoBapuanmst aByx ciydaiHbIX BenuudH. [loHATHE O KOAY(PUIIMEHTE KOPPENSIH.
CoBmecTHBIE HAOMIOJEHHUA JIBYX CIy4allHBIX BENIWYMH. Beibopounwiii  kod¢huyuenm
Koppenayuu. Jluneunas peepeccus.

Cmamucmuyeckas eunomesa. Cmamucmuka Kpumepus U ee YpPO8eHb 3HAYUMOCHIU.
IIposepka npocmetiuiux cunomes. IMnupudeckue pacnpeoeieHus U ux ces3b ¢ meopemuyeckumu
pacnpeoenenusamu. Paneosas xoppenayus.
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Ilocmpoenue coomeemcmeuu. HuvekmugHvle U CIOPbLEKMUSHbIE COOMBEMCHGUS.
buexyuu. /Jluckpemnas nenpepvienocmo. llpunyun [upuxie.

Koouposanue. /[souunas 3anuce.

Ocnosgubie nouwamusi meopuu 2pagos. [lepesvs. Jleouunoe Oepeso.

Komnonenmur ceaznocmu. [lymu na epage. Jineposuvl u I amunbmonovl nymu.

3. TemaTHnueckoe INIAaHUPOBAHUE ¢ YKazaHueM KoJaudecrsa 4YacCoB,

OTBOAMMBIX HA OCBOCHMHC Ka)I(I[Oﬁ TEMBbI

10 kiacc (6a3oBbIii ypoBeHnb) (140 uacoB)

Ne Tema Konunyectso
n/m 4acoB
1. |[deticTBUTEIbHBIC YHCIIA 8
2. |Hexortopsie cBeieHUS U3 ITITAHUMETPUHU 8
3. |BBeneHwue B CTEpeOMETPHIO 3
4. |ITapamieabHOCTh IPSIMBIX U TJIOCKOCTEH 10
5. |Crenennas ¢pyHKUIus 11
6. |llepneHAMKYISIPHOCTH NPSMBIX U TUIOCKOCTEH 10
7. |Iloka3zarenbHast QyHKIHS 9
8. |MHororpaHHuKH 14
9. |Jlorapudmuueckast pyHKIUSI 12
10. |AnreGpandeckue ypaBHeHHss. CUCTEMBI HEIMHEHHBIX ypaBHEHUN 10
11. | Tpuronomerpuueckue GOpMyIbI 16
12. | Tpuronomerpuyeckue ypaBHEHUs 12
13. |UroroBoe nmoBTOpeHUE 17
Hroro: 140
10 kmacc (yriry6JieHHblit ypoBens) (210 yacos)
Ne Tema KomngectBo
n/n 4acoB
1. |JlelicTBUTENbHBIC YUCITA 14
2. |Hexotopsle cBeieHUs U3 ITITAHUMETPUHU 12
3. |BBenenme B cTepeoMeETpHUIO 3
4. |IapanenbHOCTh OPSIMBIX M IJIOCKOCTEH 16
5. |Crenennast pyHKIHS 14
6. |IlepneHAMKYISIPHOCTH NPSIMBIX U TNIOCKOCTEH 17
7. |Iloka3zarenbHas QyHKIMS 12
8. |MHororpaHHuKH 14
9. |Jlorapudmuueckas GpyHKIUSI 17
10. | AnreOpandeckue ypaBHeHHs. CUCTEMbI HEIMHEHHBIX yYpaBHEHUN 16
11. | Tpuronomerpuueckue GOpMyJIbl 25
12. | TpuroHomerpudeckne ypaBHEHUS 19
13. |UroroBoe nmoBTOopeHue 31
Hroro: 210

Csaznocmeo.
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11 kiacc (0a3oBblii ypoBeHb) (136 yacoB)

° Tema Komnnuectso
/o 4acoB
1. |[loBTopenue kypca maremaruku 10 kiacca 2
2. | Tpuronomerpuueckue GyHKIUN 14
3. |BekTophl B mIpoCTpaHCTBE 6
4. |MeToa KOOpAMHAT B IPOCTPAHCTBE 9
5. |IIpousBogHas u €€ reoOMETPUICCKUN CMBICIT 12
6. |[IpumeHeHME NIPOU3BOIHON K UCCIETOBAHUIO (DYHKITHIA 15
7. |Iumuaap, KOHYC, map 14
8. |Hurterpan 9
9. |KommiekcHble uncia 9
10. |OGBemsl Ten 11
11. | DneMeHTH KOMOMHATOPUKHU 6
12. |DnemeHTH TEOPUH BEPOSTHOCTEH 8
13. |HtoroBoe noBropenue kypca marematuku 10-11 xmaccos 21

Hroro: 136
11 kaacc (yruryoJeHHbIi ypoBeHb) (204 yaca)

o Tema Komunyectso
n/m 4acoB
1. |IloBropenue kypca marematuku 10 kiacca 4
2. |Tpuronomerpuueckue GyHKIUU 19
3. |BekrTopsl B mpocTpaHCTBE 6
4, |Meroa KOOpAMHAT B IPOCTPAHCTBE 15
5. |IIpousBoaHas u €€ reoMeTPUUECKHI CMBICI 19
6. |IIpuMeHeHME NPOU3BOIHOMN K MCCIEOBAHNUIO (DYHKIMHA 21
7. |wmmaap, KoHyc, map 16
8. |Hurterpan 16
9. |KommiekcHble yncna 17
10. |O6BeMBI TEN 17
11. |KomOuHaropuka 11
12. | DneMeHTHI TEOPUHU BEPOSITHOCTH 11
13. |HtoroBoe noropenue kypca marematuku 10-11 knaccos 32

Hroro: 204
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