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[IporpammMa BCTYITUTENBHBIX UCTIBITAHUI
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JUIS1 IOJTYY€HHUSI OOIIETO BBICIIETO

U CIIEIMAJILHOTO BHICIIETO 00pa3oBaHus,

2026 rox

[MOACHUTEJIbHA S 3ATINCKA

[IporpamMma BCTYNUTENbHBIX HCHBITAHUW 1O Y4e€OHOMY MpEAMETY
«MaremaTuka» NpelHa3HaueHa JUId JIML, IOCTYHNAIOUMX B YUYPEKJCHUS
BbICILIEr0 OOpa30BaHUsS ISl MOJYyYEeHHUS OOIIEr0 BBICIIETO U CHELUATbHOIO
BBICIIETO 00pa30BaHUsI.

TpeOoBaHuss K NOATOTOBKE aOUTYpUEHTOB M COJAEP)KAHHE YYEOHOro
Marepuana CTPYKTYpUPOBaHbl 110 OCHOBHBIM COAEPKATEIbHBIM JIMHUAM
y4eOHoro npeaMera «MaremaTukay.

TPEBOBAHUMA K IIOJAI'OTOBKE ABUTYPUEHTOB
Yuciaa v BEIYUCICHUS

Abumypuenm oondxcen 3Hamv.

MPU3HAKY JIEIMMOCTU Ha 2, 3,4, 5,9, 10;

paBUJia OKPYIJICHUS HATYPaJbHbBIX YUCEN, IECATUYHBIX APOOe;

OCHOBHO€ CBOMCTBO JIpo0H;

MpaBUJia BBITIOJHEHUS apUPMETUUECKUX ACHCTBUN C pallMOHAIbHBIMU
YHCIIaMU,

0003HaYEHHUS YUCIIOBBIX MHOYKECTB;

MpaBuja HaXOXJICHUS TPOIEHTa OT YHCJIa, YHUCiIa MO €ro IPOILEHTY,
MPOLIEHTHOI'O OTHOIIICHHUS YU CE;

CBOMCTBA MIPOTIOPIINH;

F€OMETPUYECKUN CMBIC MOAYJISI YUCTIA;

OTpEACIICHUs] W CBOMCTBAa apu(METHYECKOr0 KBaJIpPaTHOTO KOPHA U
KOPHS N-U CTENEHU U3 JEUCTBUTEIIBHOIO YHCIIA;

OmnpeJieJICHUs] CTENEHEeM C HaTypalbHBIM, I1I€JIBIM M pallMOHAIbLHBIM
IMOKa3aTeIIsIMU,
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YHCJIOBBIC 3HAYCHHSI BRIPAKEHUH Sin o, COS o rpu o, paBHOM 0, 6, 4, 3,
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2,m, 2,27, U tg o, Ctg o I 3TUX YIJIOB (B Clydyae CYIIECTBOBaHUS 3THUX
3HA4YCHU);



N[

P
s &

3HA4YEHUs BBIPAXKEHUH arcsin a u arccos a npu a, paBHom 0,
+E V3
=2, +1, v BEIpaKeHUH arctg a u arcctg a npu a, pagaom 0, + < +v/3;

omnpejesieHue jorapudma gucna.

Abumypuenm oondxicen ymems.

BBITIOJIHATH OIEpallMd CJIOKEHMS, BBIUMTAHUS, YMHOXCHUS, ICICHUS
JEHCTBUTENbHBIX YHCET;

HAXOJIUTh JIEJIUTENM YMCIIa U KpaTHBIC YUCIA; OOLIUe ACIUTENN YUCET U
oOl11l1e KpaTHbIE YUCEN; HAUOOIbIIUNA OOIIUI JAeNUTENh U HAUMEHbIIIee o0IIee
KpaTHOE;

BBITIOJTHATD JIEJICHUE C OCTAaTKOM M MPEJCTABJIATh YKUCIO B BUJIE CYMMBI
OCTaTKa ¥ MPOU3BEIACHHS HEITOJIHOTO YacTHOTO U Aenutens (a=Db - g +r, rae
0<r<bh)

HaxXOJUTh 3HAYCHUsI CTEMEHU YHUCIAa C HaTypallbHbIM U  LEJIbIM
MOKa3aTessIMHu;

BBITIOJIHATH COKpAILIEHUE JPO0ei;

CpaBHUBATH IPOOH;

BBITIOJIHATH MPEOOPa30BaHUS UYMCIOBBIX BBIPAXKEHUN C pallMOHATIBLHBIMU
YUCJIaMUu;

HaXOJUTh TPOIIEHT OT YHCJA, YKMCJIO IO €ro MPOIEHTY, MPOIEHTHOE
OTHOIIICHUE YHCET;

HAXOJUTh HEU3BECTHBIN UJICH MPOIOPIUY;

OKPYTJIATH YKUCJIA U PE3YJIbTAThl BEIYMCIECHUN C 3aJaHHOW TOYHOCTHIO;

HaXOJUTh MOJYJIb YHCIIA;

BBIYHCIIATH apU(PMETUUECKUI KBAJAPATHBI KOPEHb U KOPEHb N-i CTENEHU
U3 ICCTBUTEIIBHOTO YUCJIA;

BBITIOJIHATH ~ MPEeoO0pa3oBaHUsT W  HAXOAUTb 3HAYEHUS  YHCIOBBIX
BBIPAXEHUM, COJIEPKAITUX OTEPAIUI0 U3BJICUCHUS KBAJPATHOT'O KOPHSI;

NEPEBOJIUTH IPATYCHYIO MEPY YTJIOB B PaJIMAHHYIO U BBITIOJIHSITH 0OpaTHOE
JICUCTBUE;

UCIONB30BaTh E€AUHUYHYIO OKPYKHOCTh IS HAaxOXJACHUS 3HAUYCHUH
CUHYyCa, KOCHHYCa, TAHT'€HCA U KOTAaHT'€HCa 3a/IaHHBIX YIJIOB;

HaXOJUTh YKCJIOBbIE 3HAYEHUS TPUTOHOMETPUYECKUX BBIPAKEHUU,
UCIIOJIB3YsI 3HAYEHUSI CHHYCa, KOCUHYCA, TAHT'€HCA U KOTAHT€HCa MPOU3BOIBHOIO
yTIIa.
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BripaxkeHust U ux npeoopa3zoBaHus

Abumypuenm oondxcen 3Hamo.

(GOpMyIBl COKpAIIEHHOTO YMHOXKEHMS: KBaJpaT CyMMBI M KBajpaT
PA3HOCTH JIBYX BBIPAXKEHUI; PA3HOCTh KBAJPATOB JBYX BbIPAXKCHUM;

MpaBWIa U AITOPUTMBI AECHCTBUI C OTHOUJICHAMH U MHOTOUJICHAMU;

CIOCOOBI PA3JIOKEHUS] MHOTOWJICHA HA MHOXHUTEIH;

MpaBWIA CJIOKCHUS, BEIYMTAHUS, YMHOXKEHUS U JICTICHUS] PAllMOHAIBHBIX
npo0eit;

OCHOBHOE CBOMCTBO paIiMoHaIbLHON Jpo0H;

CBOMCTBA apu(PMETHUECKOTO KBaJAPATHOTO KOPHA U KOPHA N-1 CTeNeHH;

COOTHOIIIEHUSI MEXITY CHUHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHI'€HCOM
OJTHOTO M TOTO € yIJja (TPUrOHOMETPHYECKHE TOXKIECTBA);

dbopMyJIbl: MPUBEIEHUSI; CHHYCA, KOCUHYCA, TAHT€HCA CYMMBbI U PA3HOCTH;
JBOMHOTO apryMeHTa; MpeoOpa3oBaHUsi CYMMbI M Pa3HOCTH CHHYCOB
(KOCHHYCOB) B IPOU3BEICHUE;

CBOWCTBAa CTENEHEH C HATypaJdbHbIM, LEJIbBIM H PalHOHAIbHBIM
MOKA3aTeNsIMU: YMHOXXEHUE U JICJICHUE CTENEHEW, BO3BEIICHUE CTENEHU B
CTEIEHb, CTENEHb MPOU3BEICHUS U YACTHOIO;

OCHOBHOE JIOTapU(PMHUUECKOE TOKIECTBO;

CBOMCTBa JOorapu(Mos;

dbopmyiy riepexoja OT OJJHOI0 OCHOBaHUs Jiorapudma K Apyromy.

Abumypuenm 0ondxicer ymemsn.

MPUBOJIUTh OJTHOYWIEH M MHOTOYJIEH K CTaHAAPTHOMY BHUJY, BBINOJHSTH
omepaluM ¢ OJHOWICHAMHM W MHOTOWICHAMHU: YMHOXEHHE, JEJIEHUE U
BO3BEJCHUE B CTENEHb OJHOYJICHOB, TNPUBEACHHE TMOJOOHBIX ClIaraeMbIX
MHOTOYJICHa, YMHOXKE€HHE W JICJICHHE MHOIOYJIEHa Ha OJHOWIEH, CII0XKEHUE,
BBIYUTAHHUE, YMHOKEHUE MHOTOUYJICHOB;

MPUMEHSTh (POPMYJIBI COKPAIIEHHOTO YMHOXEHUS JIJISI TOXKJIECTBEHHBIX
npeoOpa3zoBaHUl MHOTOUJICHOB;

packyiaipiBaTh MHOTOYICHBI HAa MHOXHUTEIM CIOCOOaMU: BBIHECEHUS
o0IIero MHOXHWTENIS 3a CKOOKH, TPYNIUPOBKU, TMPUMEHEHHUS (QOopMyI
COKpAIIEHHOT0 YMHOXEHHUS: KBaJpaTa CyMMbl WU KBaJpara pPa3HOCTU JIBYX
BBIDQXKEHUM; PA3HOCTH  KBAAPATOB JBYX BBIPAXKEHUN; pPacKIIaJbIBaATh
KBaJ[paTHBIN TPEXWICH HA MHOXXUTEIH;

HaXOJUTh 00JIACTh OMPEICIICHHS BEIPAXKEHUSI C TIEPEMEHHOM;

BBITIOJTHSTH OTEPAIMU C PAIMOHATBLHBIMU IPOOSMH;

HAaxOJUTh 3HAYEHWE BBIPAKEHUS C TIEPEMEHHBIMH TMPU 3aJaHHBIX
3HAYCHUSX MTEPEMEHHBIX;

MPUMEHSTh 3aKOHbI apU(PMETUUECKUX JIEUCTBUU ISl  YOPOIICHUS
BBIYUCIICHUN 1 MPeoOpa30BaHUsI BEIPAKECHUN;

BBITIOJHATh  TOXJECTBEHHbIE  MPEOOpa30BaHUSl  PAIMOHAIBHBIX U
UPPalMOHAJIbHBIX BBIPAXKEHUN;
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HaXxOJUTb YHCJIOBBIE 3HAYECHUSA TPUTOHOMETPUYECKUX BBIPAKCHUM,
UCIOJIb3Ysl 3HAUYEHUS TPUTOHOMETPUUYECKUX (YHKUUNA U COOTBETCTBYIOIIKE
bopMyIIBL;

BBINIOJIHATh  TOXJIECTBEHHBIE MPEOOPa30BaHUsI TPUTOHOMETPUUECKUX
BBIPAKCHUN;

IIPUMEHSATH CBOMCTBA CTENIEHEN C HATYPaJIbHBIM, LEJIBIM U PAllMOHAJIbHBIM
MOKA3aTesIMU  JUISl HAXOXACHUS 3HAYCHWM YMCIOBBIX BBIPAKECHUM U
peoOpa30BaHMsl BIPAXKEHU;

OPUMEHSTh OCHOBHOE JIOTapU(PMHUYECKOE TOXKIECTBO M CBOMCTBa
Jorapu(moB ISl YIIPOILLIEHUS BbIPAKEHUH;

BBIMOJHATh  TOXKIECTBEHHbIE IpeoOpa3oBaHUsl IOKAa3aTelIbHBIX U
Jaorapu(pMUUECKUX BbIPAKEHUH.

YpaBHEHUS U HEPABEHCTBA

Abumypuenm oondxcer 3Hamb.

CBOWCTBA YUCIIOBBIX HEPABEHCTB;

CIIOCOOBI PEIICHUSI CUCTEM JIMHEWHBIX YPABHEHH C ABYMS TIEPEMEHHBIMU;

BUJIbI KBAJPATHBIX YPABHECHUM;

dbopMynBl:  AUCKPUMUHAHTA  KBAJPAaTHOTO  ypaBHEHHUS,  KOpHEH
KBaJIpaTHOTO YPAaBHEHUS;

Teopemy Bueta, Teopemy, oopaTHyto Teopeme Buera;

OCHOBHBIE METO/Ibl PEIICHUS UPPALTUOHAIIBHBIX YPABHECHUH;

(bopMyIIBI pelieHus: MPOCTEHIINX TPUTOHOMETPUIECKUX YPaBHEHUM;

OCHOBHBIE METOJbI PEIICHUS TOKA3aTeNbHBIX H JIOTapU(PMUIECKUX
ypaBHEHHUI 1 HEPABEHCTB (Pa3oKEHUE Ha MHOXKHUTEIIH, 3aMCHOMN TIEPEMEHHOK ).

Abumypuenm oondxicen ymems.

pelIaTh JIUHEWHbIC, KBaAPATHbIC YPABHEHUS U YPABHEHHUS, CBOJAIIMECA K
HUM;

pelIaTh CUCTEMBl W COBOKYIIHOCTH JIMHEWHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM;

pemath JpoOHO-pallMOHAIBHBIE YPABHEHNS,

pelIaTh JBOWHBIE HEPABEHCTBA,

pelIaTh HEPABEHCTBA METOJOM UHTEPBAJIOB;

pelIaTh KBaJIpaTHbIE HEPABEHCTBA U HEPABEHCTBA, CBOJSIIIIMECS K HUM,;

pelIaTh CUCTEMBI U COBOKYITHOCTH HEPABEHCTB, COJIEPKAIIME KBAIPATHBIE
HEPABEHCTBA;

pemaTth IpoOHO-pallMOHAIbHBIE HEPABEHCTBA METOJIOM UHTEPBAJIOB;

pelIaTh CUCTEMBI YPABHEHUM C JBYMS IIEPEMEHHBIMU;

pelIaTh UppaluOHAIbHBIC YPABHCHUS,

pelarb  OPOCTEUIINE  TPUTOHOMETPUYECKHE  ypaBHEHUS  Sinx =
a,cosx = a,tgx = a, ctgx = a v ypaBHEHHUsI, CBOJISIIHNECS K HUM (METOAaMU
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paszloKeHUs] HAa  MHOXHTENM, 3aMEHOM  IEepEeMEHHOW), OJHOPOJHbIC
TPUTOHOMETPUYECKUE YPABHEHUS;

pemiath ~ TOKa3aTelbHble W JorapupMUuecKue  ypaBHEHUS  C
UCII0JIb30BaHUEM CBOMCTB MOKA3aTeIbHOW U JOrapu(pMUUecKoil (GyHKIINIA;

penaTh NoKa3aTeabHbIE U JIOTapu(PMUUYECKHE YPABHEHUS Pa3I0KEHUEM Ha
MHOUTENH, 3aMEHOU NIEPEMEHHOMU;

pemarh OJHOPOIHBIE ITOKA3aTEIbHBIE YPABHEHNS,;

pemiath  TMOKa3aTelbHbie M JorapupMHUUEeCKHMEe  HEpPaBEHCTBA C
HCIIOJIb30BaHUEM CBOMCTB MOKA3aTEIbHOU U JIOTapU(MHUIECKOU (PyHKITHIA;

peniath rnoka3aTejabHble U JIorapu(pMUUYECKHE HEPABEHCTBA PA3IOKECHUEM
Ha MHOYKUTEIIN, 3aMEHOU IIEPEMEHHOM;

pemiatb TEKCTOBBIE 3a/layd apUPMETUYECKUM CIIOCOOOM, C MOMOIIbIO
YPAaBHEHUU U CUCTEM YPABHEHHUM.

Koopaunatsl u GpyHKIMH
Abumypuenm oondxcen 3Hamo.
QITOPUTMBI IOCTPOCHHUS TpaduKa TMHEHHOM, KBaIpaTUIHOU (PYHKITU;
QITOPUTM TOCTPOCHUSI Tpaduka JUHEHHOTO YPaBHEHHS C JBYMS
NIEPEMEHHBIMU;

CBOICcTBa M TpaduKu QYHKIMIA: Y = S (k#0),y=x3y=|x|,y =x;

npaBuJia mocTpoeHus rpadukoB GyHKIuid: y = f(x £a), y = f(x) £ b, a, bER
C MOMOIIIBIO MpeoOpa3zoBanus rpadurka ¢pyHkiuu y = f(X);

dbopmyITy JUTMHBI OTPE3Ka C 33JJaHHBIMU KOOPAMHATAMH KOHIIOB;

YPaBHEHUE OKPYKHOCTH;

dbopMysibl N-TO 4YJEHAa M CyMMBI N TIEPBBIX YJICHOB apuUPMETUUECKOUN
Y TEOMETPUYECKON ITPOTPECCHUN;

XapaKTEPUCTUYECKHNE CBOMCTBA apU(PMETUYECKOW U T€OMETPUUYECKON
IIPOrPECCH;

bopmyITy CyMMBbl OECKOHEUHO YOBIBAIOIIIEH Tr€OMETPUUECKON TPOTPECCUH;

CBOMCTBA U TpaMKU TPUTOHOMETPUICCKUX (PYHKIIHIA;

MpaBujia BBIYMCICHUSA MPOU3BOJHON CYMMBbI, Pa3HOCTH, MPOU3BEICHUS,
4acTHOTO (yHKIIMIA;

CBSI3b MEXIYy 3HAKOM MPOW3BOJHOW (PYHKIIMM M €€ BO3PACTaHUEM WITU
yOBIBaHUEM;

(U3UYECKUI U TCOMETPUICCKHII CMBICI TIPOM3BOTHOM;

OTIPE/ICIICHUE M CBOMCTBA MTOKA3aTEIbHOMN (hYHKITUH;

onpeJieJieHue U CBOMCTBA JorapupMuueckor PyHKIUU.

Abumypuenm 0ondxicer ymemsn.

OIPENENATh MO 3aJaHHOM Ha KOOPAWHATHOMU MPSIMOU U B KOOPJAMHATHOMU
IJIOCKOCTH TOYKE €€ KOOPANHATHI,
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BBIMIOJIHATH ~ MOCTPOCHHE TOYKM HA KOOPAWHATHOM TMpsAMOUA U
KOOPJIMHATHOM IJIOCKOCTH 10 €€ KOOpANHATaM;

UHTEPIPETUPOBATH U MPEOOPa30BBIBATH MH(POPMAIIUIO, TIPEICTABICHHYIO
B TabnMIax W JuarpaMMax, OTPaXKarollyl0 CBOMCTBA M XapaKTEPUCTUKU
peasIbHBIX MPOIIECCOB U SIBJICHHUI;

UCIOJIb30BaTh HMH(OpMAIMIO, TNPEACTaBICHHYIO B BHJAE TaOIUIl U
Jyarpamm Jjisl pelieHus 3aaay;

CTPOUTH I'paKu TMHEHHON, KBaIpaTUIHON (DYHKITHH;

CTPOUTH rpaMKH JIMHEUHBIX YPABHEHHH C IByMsI IEPEMEHHBIMU;

CTPOUTH rpaduku GyHKIHHA Y = S (k #0),y=x3%y=|x|,y =Vx;

HAXOJUTh: 00JIACTh OMpEIeNICHNs] U MHOKECTBO 3HAUCHUI (DYHKIUU; HYJIN
GYHKIIMU;  TPOMEXKYTKM  3HAKOMOCTOSIHCTBA  (DYHKIIMH;  MPOMEXKYTKHU
BO3pacTaHus U yObIBaHUS (DYHKIINY;

MCII0JIb30BaTh ONPEACIICHUS YETHOM, HEUETHOU (PYHKIIUA;

cTpouth rpaduku GyHKIui: y = f(x £ a), y = f(x) £ b, @, bER ¢ momomrsio
npeobpazoBanus rpadpuka Gyuakmun y = f(X);

3aMKChIBATh YPABHEHUE OKPYKHOCTH C 33JJaHHBIM IIEHTPOM U PAJNYCOM;

HaXOAUTh JIMHY OTpe3Ka, 3Hasi KOOPAUHATHI €r0 KOHIIOB;

OPUMEHSTH: (OPMYJBl N-TO Yi€Ha JJIs ONpEAeNICHUs] YWiIeHa MpPOrpeccuu
[0 €F0 HOMEpPY U HOMEpa uJjieHa MpPOTPECCHH; OIpeAeNeHUus pPa3HOCTU
apu(meTHnuecKkoi Mporpeccud | 3HaMEHaTells TeOMETPUYECKON MpPOrpeccuu;
XapaKTePUCTUYECKUE CBOWCTBA JJI OMPEEICHUs BHIa TOCIEAOBATEILHOCTH,
pelleHus 3a/1a4 Ha HaXO0XKIEHUE DJIEMEHTOB TIPOTPECCHUi;

HAXOJIUTh CyMMYy O€CKOHEYHO yObIBAIOLIEH r€OMETPUUYECKON TPOrPECCHUH;

CTpOUTh TpadUKH TPUTOHOMETPUYECKUX (YHKIMIA W TPUMEHSTh HUX
CBOMCTBA;

NPUMEHSTH MPaBUiIa JIs1 BBIYUCICHUS IPOU3BOJHBIX (QYHKIUH;

HAXOJUTh 3HAYCHUs POU3BOJHON B TOUKE;

OMpEAeNATh  MPOMEXKYTKM  MOHOTOHHOCTH, TOYKH  OJKCTpEMyMa,
IKCTPEMYMBI (PYHKITUY;

CTPOUTH rpad KU MOKA3aTEIbHON (PYHKIIUH C pa3INYHBIMA OCHOBAHUSIMH,

NPUMEHSITh CBOMCTBA U TpadUKH MMOKA3aTeIbHON (PYHKIIUH C Pa3IMIHBIMU
OCHOBAHUSIMU JIJIs1 CPAaBHEHUS 3HAYEHU I MTOKA3aTeIbHON (PYyHKIUU, OTIpEeIICHUS
MHO’KECTBA 3HAUCHUH, HAOOIBILIET0 U HAUMEHBIIIETO 3HAYCHUHN (PYHKIINH;

cTpouth Tpaduku JorapudMuUecKodl (QYHKIMU C  Pa3IUIHBIMHU
OCHOBaHUSIMU;

NPUMEHSTh CBOMCTBA W rpaduku JorapupMuyeckorn QyHKIMH C
pa3IMYHBIMU OCHOBAaHUSIMU JUUII CPAaBHEHUS 3HAYCHHWM JIOTapu(pMUYECKOM
GyHKIMM, HaXO0XICHUS O00JIACTH OMNpeNeeHUusT U MHOXXECTBAa 3HAYCHH,
HaMOOJIBIIIET0 U HAMMEHBIIIETO 3HAUCHUN (PYyHKIIUU.
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['eomeTpuueckne PUrypsl U UX CBOMCTBA

Abumypuenm oondxcen 3Hamo.

CBOMCTBA: CMEXHBIX YIJIOB; BEPTHKAJIbHBIX YTJIOB; MNEPHEHIUKYJApPA K
IIPSAMOI; CBOMCTBA YIJIOB IIPU JBYX MapaJUIENIbHBIX IPSAMBIX U CEKYILEH;

MIPU3HAKYU NAPAJUIEIIbHOCTH IPSMBIX;

IIPU3HAKU: PABEHCTBA TPEYTOJIBHUKOB;, PAaBEHCTBA IPSMOYIOJIBHBIX
TPEYTOJIbHUKOB;

CBOKCTBA U MPU3HAKH: PaBHOOEPEHHOTO TPEYTOJbHHKA,
napajiejgorpaMmma, MpsIMOYTOJIbHMKA, poMOa, KBajapara, paBHOOEIPEHHOM
Tpareuuu;

CBOWCTBA: CPEOHEW JIMHUM TPEYTrOJIbHUKA, CPEAHEU JIMHUMU TpaIlCluu;
MEJIMaH TPEYroJIbHUKA; BBICOT TPEYTOJbHUKA; OMCCEKTPUCHI TPEYTOJIbHUKA;

TEOPEMBI O: CYMME YIJIOB TPEYTOJbHUKA; BHEIIHEM YTJIE TPEYTOJIbHUKA;
COOTHOIIEHUU CTOPOH M VYIJIOB TPEYTrOJbHUKA; COOTHOLICHHHM KareTa |
TUIIOTEHY3bl; HAKIOHHOM W MNEPHEHAUKYJsApa K IPSAMOW; HEPAaBEHCTBE
TPEYTOJIbHUKA;

teopembl: [ludaropa, obOparnyro Teopeme Iludaropa; o cpennem
IIPONIOPLIMOHAIIBHOM (cpenHeM r€OMETPUYECKOM) B IIPSIMOYTOJIbHOM
TpeyroabHuke; daneca; CHHYCOB; KOCUHYCOB;

CJIEICTBUS U3 TEOPEMBI KOCUHYCOB;

NPU3HAKHU 101001 TPEYTOJIbHUKOB;

CBOMCTBA: KAacaTeJIbHOM K OKPYKHOCTH; OTPE3KOB KacaTellbHbIX K
OKPY>KHOCTH, IPOBEACHHBIX U3 OJHOU TOYKH; OTPE3KOB IEPECEKAIOIIUXCS XOPI;
OTpe3Ka KacaTeJIbHOM M OTPE3KOB CEKyLIEH, KOrja KacaTelbHas U CeKyllas
IIPOXOJAT Yepe3 OJIHY TOUKY, B3SATYIO BHE OKPYKHOCTH;

IIPU3HAK KAaCaTEJIbHOU K OKPYKHOCTH;

CBOWCTBAa W NPU3HAKKA BIHCAHHOTIO YETHIPEXYTOJIBHUKA, ONUCAHHOTO
YETBIPEXYTOJIbHUKA;

TEOpEeMbl: 00 OKPY>KHOCTH,  ONHMCAHHOM  OKOJO  TPEYroJbHUKA;
00 OKpY>KHOCTHU, BIIMCAHHOM B TPEYTOJbHHUK;

AKCUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX;

IIPU3HAKU: MMAPAIIIEIBHOCTHA NPSIMBIX M IUIOCKOCTEHM, CKPEIIMBAOIIUXCS
MPSAMBIX, HEPIICHAUKYJIAPHBIX MPSIMBIX U INIOCKOCTEW;

CBOMCTBA: PU3MBI, IAPAIIIEICIIUIIE A, TUPAMHUIBI, YCEYEHHON TUPaMU/IBI;

CBOKWCTBA TE€JI BPAICHUS: UUJIMHIPA, KOHYCa, YCEUEHHOTO KOHYyCa, Iapa
(cdepnr).

Abumypuenm 0ondxicer ymemsn.

OPUMEHSATh CBOMCTBAa (PUI'Yp Ha IMJIOCKOCTM W OCHOBHBIE OTHOIICHHS
IJJAHUMETPUH IIPU PELICHUN 3a/a4;

MIPUMEHATH CBOMCTBA MPOCTPAHCTBEHHBIX (PUTYP U OCHOBHBIE OTHOIICHUS
CTEPEOMETPUU IIPU PELICHUN 3aa4.
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['eoMeTpuueckre BeITMYUHBI
Abumypuenm oondxcen 3Hamo.
OTIpeICIICHN S : MHOTOYTOJIbHUKA; TMarOHaI MHOTOYTOJIbHUKA; TIEpUMETpa
MHOTOYTOJBHUKA; BBIITYKJIOTO MHOTOYTOJIBHUKA;
(bOopMyIIBI 17151 HAXOXKIASHUS JUTMHBI OKPY>KHOCTH U TUTOIIAA KPYTa;
CBOMCTBA IIJIOIIA/Ied MHOTOYTOJIbHUKOB,;
dbopMyIBI TUIOMIAAM: TPEYTOJbHHUKA, MNPSIMOYTOJBHOTO TPEYroJbHHUKA,

PaBHOCTOPOHHETO TPEYTOJbHUKA, KBaJ[para, PSIMOYTOJIbHUKA,
napajuiejgorpaMma, Tpaneuud, pom0a, Kpyra M €ro CeKTopa, MpPaBHIbHBIX
MHOTOYTOJIbHUKOB;

CBOMCTBO IUIOMIAJEH TTOJ0OHBIX TPEYTOJIbHUKOB;

CBOMCTBA BIHUCAHHBIX YIJIOB, OMUPAIONIMXCA HA OJHY U Ty K€ AYTY,
ONMPAIOIIMXCA HA JUAMETD;

CBOMCTBA: MapajuIeJbHbIX NPSIMBIX; MApPaJIEIbHBIX TPSIMOUN U MIJIOCKOCTH;
MapaJICIbHBIX MIOCKOCTEM;

CBOWCTBA: MEPIECHANKYISPHBIX MPSIMBIX; NEPHEHAUKYIAPHBIX NPSIMOU U
IJIOCKOCTH;, NEPIECHAUKYJIAPHBIX INIOCKOCTEM;

TEOPEMY O TPEX MEPHEHIUKYIAPAX;

dbopMyIIBL: TIIOIA I OOKOBOM U ITOJTHOM MMOBEPXHOCTEH MIPHU3MBI; ILTOIIATN
OOKOBOM M TMOJHON MNOBEPXHOCTEH NUpaMujibl; oObeMa Mapaljiesenumnena,
MPU3MBI, TUPAMUIBI, IWIOMAAu cdepbl; oObeMa Iapa; IIomaan OOKOBOW U
MOJTHOM TOBEPXHOCTEH IUIMHIpA; 00beMa IUJIMHJpA; IUIONAAd OOKOBOU U
MOJTHOW TTOBEPXHOCTEH KOHYCa; 00beMa KOHyca.

Abumypuenm oondxicen ymems.

HAXOJIUTh PACCTOSHUE OT TOYKU JO IUIOCKOCTH, PACCTOSIHUE MEXIY
napauieIbHBIMU MPSIMBIMU, PACCTOSIHUE MEXAY NapauiebHbIMU MPSIMON H
IJIOCKOCTBIO, PACCTOSIHUE MEXY NapalJIeIbHBIMU TNIOCKOCTIAMU;

HaXOJWUTh YTrOJ MEXKAY MPSIMBIMU;

HaXOJUTh YTOJ MEXIY MPAMBIMU B MIPOCTPAHCTBE, YTOJI MEXKY NPSIMOU U
IJIOCKOCTBIO, YTOJI MEXKAY MIOCKOCTSIMU;

HaXOJUTh 00BEMBI U TUIOIAIA IOBEPXHOCTEN MPU3MBI U TUPAMU/IBI;

HaXOAUTh 00BEMBI U TUIOIIAIA IOBEPXHOCTEN TEN BpalllCHUS.

['eomeTpuueckue nocTpoeHus

Abumypuenm Oonxcen 3Hamb.

OCHOBHBIC OIEpaIiH, BHITIOJHIEMbIC IUPKYJIEM U JTHHEHKOM.

Abumypuenm 0ondxicer ymemsn.

peraTh OCHOBHBIC 3aJa4yd Ha TOCTPOCHUE C ITOMOINBIO MHPKYJIS U
JINHEUKM;

CTPOUTH CEUCHHSI MHOTOTPAaHHUKOB TUIOCKOCTHIO Ha OCHOBAHHUH aKCHOM U
CJICACTBUU U3 HUX;
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CTPOUTH CEYEHUSI MHOTOT'PAHHHUKOB INIOCKOCTBIO HA OCHOBAHUM TEOPEM O
NapaJyIEIbHOCTH IPSIMOM U INIOCKOCTH, APAJIEIbHOCTH INIOCKOCTEN;

CTPOWUTH  CEYEHUS LWIMHAPA  IUIOCKOCTSMH, IAPAJUICIbBHOW U
NEPIICHIUKYIISIPHON OCHU LIUINHAPA;

CTPOUTH CEYEHHE KOHYCa INIOCKOCTBIO, NApajuIeIbHOM €ro OCHOBAHUIO;
IIJIOCKOCTBIO, TPOXOAIIEH Yepe3 BEPIIMHY KOHYCa U XOPAY OCHOBAHUS.

COAEPXXAHUNE YYEBHOI'O MATEPHAJIA
Yucna v BBIYMCIICHUS

Harypanbubie uncna. CnoxeHue, BbIYMTAHUE, YMHOXEHHUE W JCJICHUE
HaTypaJibHbIX 4ucesl. CpaBHEHHE HATypalibHBIX uyncel. [IpocTeie U cocTaBHBIE
yucia. Jlenurenb, KpaTHOe. YeTHble U HeueTHbIE yncha. [IpusHaku nenumocTu
Ha 2, 3,4,5,9, 10. llenenue ¢ octatkoMm. Pa3noxkeHue HaTypaqIbHOTO YMCia Ha
npocThie MHOXUTETU. OOHUMHA JenuTeNlb, HAuOOJbIIUK OOIIUA JIeTUTENb.
OO6m1ee kpaTHOE, HAMMEHbIIIEE 00Iee KpaTHOE.

Llenbie yncna. J{elicTBUS HAJl LEIBIMHA YUCIAMU.

OObikHOBEHHBIE ApoOu. [IpaBuibHbIC 1 HEMpaBUIbHbBIE ApoOu. OCHOBHOE
cBoiicTBO npobu. CokpaiieHue OOBIKHOBEHHBIX ApoOeit. CpaBHeHuUe
OOBIKHOBEHHBIX JpoOci. CloXeHHE, BBIUUTAHUE, YMHOXXCHHE W JICICHHUE
OOBIKHOBEHHBIX Jpo0eii. CMeIlIaHHbIC YHUCIIa U IEUCTBUS C HUMU.

Hecstuunpie npodu. CpaBHEHUE JecATUYHBIX Jpolei. CroxeHue,
BBIYHTAHNUE, YMHOKECHUE U JICJICHUE ECITUYHBIX Ipooeit. OKpyriieHue yuces.

Pannonanbubie yncna. J[elcTBUs C pallMOHAIBHBIMU YHACJIaMH.

HNppaunonanbueie qucia. JlencTBUTEIIbHBIC qucia. Monyiib
JIEUCTBUTEIBLHOTO YKCa. [ €OMETpUUECKUIA CMBICIT MO JIS.

[Tpouentsl. IIponopuusi. OcHoBHOE cBoiicTBO mponopuuu. Ilpsimas u
oOpaTHasi IPONOPIMOHAIBHBIE 3aBUCUMOCTH.

CreneHb ¢ HaTYpaJbHBIM U 1I€JIBIM ITOKA3aTEJIEM.

CreneHsb ¢ pallMOHAIbLHBIM MTOKA3aTEJEM.

Apudmernueckuid KBaJpaTHbIH KOpPEHb U KOPEHb N-M CTENEeHUu U3
JNIEUCTBUTEIILHOTO YHCIIA.

Jlorapudm uncna. JlecATUIHBIN JOTapr(M.

Panuan. Yucno .

Cunyc, KOCUHYC, TAHT'€HC, KOTAHT€HC TPOU3BOJIBHOIO yTJIA.

ApKCUHYC, apKKOCUHYC, apKTaHT€HC, apKKOTAaHT€HC YUCJIA.

Bripaxkenus u ux npeoOpa3oBaHuUsl
YwucnoBeie BbIpakeHUs. AnreOpandeckue BBIpaKEHUS. TOXIECCTBEHHO
paBHBIE BhIpAKEHUS. DOPMYIIBI COKPAILIEHHOTO YMHOXKEHHS:
a’ —b*=(a—b)-(a+b);
(a+b) =a?+2ab+b?;
(a—b) 2=a*-2ab+b?.
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OnHounen wu  wMHorouwieH. CrnokeHue, BBIYUTAHHE, YMHOKECHHUE
MHOTOYJICHOB, JIEJIEHHE MHOTOWIEHAa HAa OJTHOYJIEH. Pa3nokeHrue MHOTO4YJIEHA Ha
MHOXHUTENN. TOXIECTBEHHBIE MPEe0Opa30BaHNsI MHOTOUJICHOB.

KBagpaTHeii TpexwieH. PasnokeHue KBaJpaTHOTO TPEXWICHA Ha
JIMHENHBIC MHOKUTEIIN.

Pammmonaneueie aApobu. OcCHOBHOE CBOMCTBO ApoOu. JledicTBusi Haj
anredpandyeckuMu apoosiMu. ToxaeCTBEHHbIE TPE0OPa30BaHUs PALIMOHATBHBIX
BBIPAKECHUM.

Kopenp n-ii crenenn (NeN, n = 2). OcHOBHbIC CBOWCTBa KOPHS N-ii
crenenn. [IpeoOpa3oBaHue BIpOXKEHUH, COACPKAIMX KOPHHU N-11 CTEIICHH.

CooTHOLIEHNSI MEXIY CUHYCOM, KOCUHYCOM, TAHT€HCOM M KOTaHI'€HCOM
OJIHOTO U TOTO € yIjia (TPUrOHOMETPUUYECKUE TOXKAECTBA).

@opmyJIbl: TPUBEACHUS; CHHYCA, KOCUHYCa, TAHT€HCA CYMMBI U PA3HOCTH;
JBOMHOTO apryMeHTa; MpeoO0pa3oBaHHUs CYMMBl M Pa3HOCTH CHHYCOB
(KOCHHYCOB) B IPOU3BEICHUE.

ToxxnecTBeHHbBIE TPEOOPA30BAHUS TPUTOHOMETPUUECKUX BBIPAKEHUM.

CBoiicTBa CTENEHEN C HATYPAIBHBIM M LIEIbIM MOKA3aTEISIMH.

CBoMCTBA CTENEHEN C PALIMOHAIBHBIM TTOKA3aTEIIEM.

ToxaecTBeHHbIE TPEOOPa30BaHUs BEIPAXKEHUI, COJIEpKAIINX CTEIICHHU.

OcHOBHOE JIorapu(PMUYECKOE TOXKIECTBO.

Jlorapudm mnpousBeneHus, crenenu, yactHoro. dopmyna nepexona OT
OJIHOTO OCHOBaHUS Jorapudma K Apyromy.

ToxnecTBeHHbIE npeoOpa3oBaHUs BBIPAKECHUM, coaeprKamux
JorapuMsl.

YpaBHEHUs U HEPABEHCTBA

VYpaBuenue. Kopenb ypaBHeHUs1. PaBHOCHIIBHBIE YpaBHEHUS.

JluHeliHple ypaBHEHUST C OJHOM MNEPEMEHHOM. PelieHue JIMHENHBIX
YPaBHEHU C OJHOW NIEPEMEHHOM.

KBanparneie ypaBHeHus. @opmyibl KOPHEW KBAAPATHOTO YPABHEHUS.

Teopema Bueta. Teopema, oOparHas Teopeme Buera.

PanmonanbHbIe ypaBHEHHUS!, CBOASIIMECS K KBAAPATHBIM YPABHECHUSIM.

JpoOHO-palioHabHbIE YPaBHEHUSI.

HppanmonanbHbie ypaBHEHUS.

TpuroHoMeTpu4ecKue ypaBHEHHUS.

UucnoBele HEPABEHCTBA, UX TeoMeTpuyeckas uHrepnperanusa. CBoWCTBa
YUCJIOBBIX HEPABEHCTB.

JIluHeHbIE HEpaBEHCTBA C OJHOW IEpEeMEHHOW. PaBHOCUIIBHBIE
HEpPABEHCTBA. PelieHne MTMHEMHBIX HEPABEHCTB C OJTHOW NEPEMEHHOU. J[BOMHBIE
HEPABEHCTBA.

KBagpaTHbeie HepaBeHCTBa. CHCTEMBI KBaJpaTHBIX HEPABEHCTB, PEILIECHUE
CUCTEM U COBOKYITHOCTEH HEPABEHCTB.
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PanmonanbHble HepaBeHCTBA. J[poOHO-palMOHAIbHBIE HEPABEHCTBA.
MeToa MHTEpBAIOB AJIsl PELIECHUS PALMOHAIBHBIX M JPOOHO-PALMOHAIBHBIX
HEPaBEHCTB.

CucTeMbl TMHENHBIX, KBaJAPATHBIX, PAMOHAJIBHBIX YPAaBHEHUU C JIBYMS
IIEPEMEHHBIMHU.

CucTeMbl JIMHEVHBIX, KBAaAPATHBIX, PALIMOHAIBHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

[TokazarenbHble U Jorapu@MUUEcKre ypaBHEHUS 1 HEPABEHCTBA.

Koopaunate! u QyHKIIUM

JIuHeliHbIe U cTOI0YATHIE AUATPAMMBI.

Koopaunarnsiii 1yu. KoopauHatHas npsimasi U NpSAMOYToOJibHas CUCTEMaA
KOOpPJIMHAT Ha IUIoCKOoCcTH. OmnpeneneHrne KOOpAUHAT TOYKHM Ha KOOPAUHATHOM
IpsAMOM M Ha KOOpPAMHATHOW IUIOCKOCTU. [locTpoeHue TOYKM 10 ee
KOOpPJIMHATAM.

PaccTtositnue Mexay JByMsI TOUKAMH Ha KOOPJIMHATHOM MJIOCKOCTH.

[Tonsitue ¢yukuun. OOnacte omnpenenaeHuss GyHKIUH. MHOXECTBO
3HaueHuil Pyskiuu. Crnocoo6sl 3amanus Qynkuuu. ['padux dysaxkmuu. Hymu
dbynkuun. [IpoMexxyTku 3HaKOMOCTOSHCTBA. UEeTHOCTh M HEYETHOCTh (DYHKIIHH.
[lepuonnunocts ¢pyHkumu. Bo3zpacranue u yosiBanue GpyHKIu. MakcCuMyMbl 1
MUHUMYMBI (yHKIuU. HauOosblliee W HauMMeHbIllee 3HAUYCHUS (PYHKIIMU Ha
IPOMEXKYTKE.

JIluneliHoe ypaBHEHHUE C IBYMS NIEPEMEHHBIMU U €ro rpaduk. YpaBHEHUS
MPAMOMN U OKPY>KHOCTH.

®dyukuus y=ax + b, ee cBolicTBa 1 rpaduk.

Kk

®ynknus y= X (k=0), ee cBOiicTBa U rpadHK.

dynkuusa y=ax’+bx+c (a # 0), ee cBOHCTBA U TPpadUK.

dynknusa y=x°, ee cBolicTBa 1 rpaduk.

OyHKIUS Y= Jx , €€ CBOMCTBA U rpaduK.

OyHKUHUA Y= x| , €€ CBOMCTBA U rpaduk.

Oyukmus y=a* (a>0,a# 1), ee cBolicTBa U rpaduK.

®dyukius y= logax (a>0,a# 1), ee cBolicTBa U rpadukK.

®dynukus y=sin X, ee CBOMCTBA U rpaduK.

DyHKIMA y=COS X, €€ CBOWCTBA U rpaduk.

OynHkus y=1g X, ee cCBOMCTBa U rpaduk.

OynHkus y=Ctg X, ee cBoicTBa U TpaduK.

YucnoBass mocineAoBaTeNbHOCTh. Apudmernyeckass U TreoMeTpuyecKas
nporpeccuu. PopmMyIibl N-To YjeHa U CyMMBbI N MIEPBBIX WICHOB apU(PMETUIECKON
U TEOMETPUYECKOW Mporpeccuu. beckoHeyHO yObIBaromiasi reoMeTpuyeckas
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porpeccus. XapakTepucTuiecKue CBOMCTBA apupMeTHnyecKon
Y T€OMETPUYECKOH MPOTPECCHUI.
[IpousBogHas, QU3NYECKUN CMBICT TMPOU3BOJHOM, TI€OMETPUUCCKUN
CMBIC Mpou3BoAHOMU. [TpaBwita BerauciaeHus npousBoaubix: (cf)' =cf’, (f+g)' =
! !
— ! o
'+ ¢, (fg) =fg + fg', (g) = fgg—zfg. CBsi3b MEXy 3HAKOM IPOU3BOIHON
(YHKLIHMH U €€ BO3PACTAHUEM WM YOBIBAHUEM.

['eomeTpudeckue GUrypsl U UX CBOMCTBA

Touka, npsimMasi, INIOCKOCTb.

JIy4, OTpe30K, yrom.

buccexrpuca yria.

BepTukanbHbi€ yriibl, CMEXKHBIE YTIIBL.

[TapannensHbie npsaMble. [Ipu3Haku napamienbHOCTH NpsMbIX. CBOWCTBA
MapaJyIeIbHBIX NpsMbIX. [lepreH UKy pHbIEC IPSIMBIE.

MuoroyronsHUK. CTOPOHBI, YTJIbl, AMATOHATIA MHOTOYTOJIbHHKA.

TpeyronbHUK, €ro MeauaHa, OMCCEKTpuca, BbicoTa. [IpsSMOYTroOJbHBIN,
OCTPOYTOJIbHBIM, TYMOYTOJABHBI TpeyrodbHUKH. CBOHUCTBO OHCCEKTPHUCHI
TpeyrojibHrka. CBOWCTBO MeauaHbl TpeyroibHUKA. (COOTHOLICHHS MEXIY
CTOPOHAMHU U yTJIAMU MPOU3BOJIBHOTO U MPSMOYTOJIBHOIO TPEYTOJIbHUKA.

PaBeHCTBO TpeyroabHUKOB. [IpU3HaKKU paBEHCTBA TPEYTOJIbHUKOB.

PaBHOOeipeHHbIi TpeyroiabHuK. CBONCTBA M MPU3HAKU PABHOOEIPEHHOTO
TPEYroJbHUKA.

PaBHOCTOpOHHUI TPEYTOIBHUK.

Teopema [Tudaropa. Teopema, oOpatnas Teopeme [udaropa.

IlepnieHIUKyIsIp ¥ HAKJIIOHHAS.

Teopema daneca.

[Tonobue TpeyronbuukoB. Kosaddunment nogodus. [Ipuznaku nomodus
TPEYrOJIbHUKOB.

Cpennsist TMHUS TPEYTOJbHUKA U €€ CBOMCTRBA.

CymMa yriioB TpeyroyibHUKa. BHenHuii yrod tpeyrojasauka. HepaBeHcTBo
TPEYrOJIbHHKA.

Teopema cuHycoB. TeopeMa KOCMHYCOB. Perienue TpeyrojibHUKOB.

CBOKMCTBO CEPEIMHHOTO NEPIICHAUKYJIISIPA K OTPE3KY.

UeThlpexXyroJibHUKH: TapajuiesiorpaMM, MpsiMOYTrOJIbHUK, pOMO, KBaapar,
Tpamnenus.

Cpennsist TMHUS Tpanelyy U €€ CBOKMCTBA.

CymMa BHYTPEHHUX YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

OKpy>XHOCTb U KpyT. X0opJa, IuameTp, paauyc. Jlyra okpyKHOCTH.

B3auMHOe pacmonoxkeHne mnpsAMOM W OKpyxkHOCTH. KacarembHas
CEKyIast K OKPYKHOCTH.

[{enTpanbHbIC U BIIMCAHHBIE YTIIBL.
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3ameyaTenbHbIE TOYKM TPEYrosibHUKA. OKpPY>KHOCTh, ONKMCAHHAs OKOJIO
TpeyrojbHuKa. OKpPYKHOCTb, BIIUCAHHAS B TPEYTOJIbHUK.

OKpy’>KHOCTb, OIMCAHHAs OKOJO YEThIpEXyrosbHUKa. OKpYy>KHOCTD,
BIMCAHHASA B YETHIPEXYTOJbHUK.

[IpaBuibHBIE MHOTOYTOJIBHUKH.

B3anmHO€E pacnosniokeHue TOUEK, IPSAMBIX U IIJIOCKOCTEH.

[TapannenbHpie TpsAMble B IpocTpaHcTBE. [Ipu3HaK mnapaiebHOCTH
PSMBIX.

[Ipsimast, mapamienpHas IWIOCKOCTH. [Ipr3HaK napamiebHOCTH NPAMOU U
MJIOCKOCTH.

CkpenuBaromuecs npsiMbie. [IprU3HaKk CKpelUBarOMMXCs TPSMbBIX. YTOII
MEXKIY MPSIMBIMU B MPOCTPAHCTBE.

[TapannenpHblie miockocTu. [Ipu3Hak napaaienrbHOCTHU IIOCKOCTEN.

CBolicTBa MapaJuIeIbHBIX MPSAMBIX U TIIOCKOCTEN B IPOCTPAHCTRE.

[lepneHUKyASIpHBIE TIPSIMBIE.

[Ipsimast, nepneHauKyIsspHas WIOCKOCTU. [Ipu3HaK nepneHInKyIsspHOCTH
MPAMOM U IUIOCKOCTH.

IlepneHaukynsip ¥ HAKIOHHAsA K IUIOCKOCTH. Teopema o0 Tpex
MEPIICHAUKYJISIPaXx.

Yroan Mexzay IUIOCKOCTAMU. JIByrpaHHbIA yroi. JIMHEWHBIN yrou
JIBYTPAHHOTO yTIJIa.

Ilepnenaukynsipable  MIOCKOCTU.  [Ipu3Hak  HepHeHIUKYISIPHOCTH
IIJIOCKOCTEM.

CBoiicTBa NEPHEHAUKYISIPHBIX TPSMBIX U TIIOCKOCTEH.

[Ipu3ma, npaBwibHasA npusma, napamuienenunes. [lupamuaa, npaBuiibHas
nupamMua. Y CEUeHHAs MUPAMUIA.

Hunmuuap. OceBoe ceuenue nuiuHapa. Pazseprka O00KOBOM MOBEPXHOCTH
UWIHHAPA.

Konyc. OceBoe ceueHue koHyca. Pa3BepTka OOKOBOW MOBEPXHOCTU
KOHYCa. Y CEUEHHBIN KOHYC.

Codepa. Illap. Ceuenus cdepbl W Imapa IUIOCKOCThIO. KacarembHas
IIJIOCKOCTH K cepe.

['eoMeTpuueckue BETMYMHBI

Jnvna otpeska. PaccrosHue mexnay IByMs Toukamu. PaccrosiHue ot
TOYKHU 10 OpsMOM. PaccTosinne Mexay napaieaIbHbIMUA TPSAMbIMH.

Jnuua nomanou. IlepumMerp MHOTOYroiabHHKA.

JInmHa OKPYKHOCTH U €€ TyTH.

[nomane kpyra u €ro ceKropa.

N3mepeHus neHTpanbHbIX U BIMCAHHBIX YIJIOB.

[Inomans ¢urypsl. Ilmomaae TpeyroibHUKa, Mapaiesiorpamma,
npsIMOYTOJIbHUKA, poMOa, KBaJpara, Tpaneuu.
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PaccrosiHuEe OT TOUKH 10 IJIOCKOCTHU. PaccTosiHue Mex 1y napajuiesibHbIMA
npsAMbIMUA. PaccTrositHue Mexay MNapauleIbHBIMA NPSAMOM M INIOCKOCTBIO.
PaccrosiHne Mexay napauiebHbIMU IIJIOCKOCTSIMM.

Yron Mexay OpsAMbIMUA. YTOJ MEXIY IPAMBIMUA B MPOCTPAHCTBE. YTOJI
MEXKIY NPSIMOU U IUVIOCKOCTBIO. JIByIpaHHbINA Yro. YTOJ MEXAY IIOCKOCTAMM.

[1nomaan 60KOBOM U MOJIHOW MOBEPXHOCTEH Mpu3Mbl. [1nomaas 60KoBOM
Y [IOJIHOW MOBEPXHOCTEN NIPAMOU IIPU3MBL.

[Tmomaam 6OKOBOM 1 MOJTHON MMOBEPXHOCTEN MTUPAMHUIBI.

O6bem npusMbl. OObEM MUPAMUIBI.

[Tmomans chepsl.

[Tnomaayu 60KOBOI M MOTHOM MOBEPXHOCTEN IIUIHMHAPA.

[Tmomaam 60KOBOM U MOJTHON MOBEPXHOCTEN KOHYCA.

O6beM mmmHApa. O6beM KoHyca. O0beM mapa.

I'eoMeTpuyeckue nocTpoeHus
[locTpoeHne ¢ TIOMOIIBKD [UPKYJISL HW  JUMHEHKA CEPECIUHHOTO
MEePIICHINKYJISIPa K OTPE3KY, YIjla, paBHOTO JAHHOMY, OMCCEKTPHUCHI yTJIa.
Jlesienre oTpe3ka Ha MPONOPIHOHAIBHBIC YACTH.
[TocTpoeHue ceueHnit MHOIOIPAaHHUKOB IMJIOCKOCTBIO.
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/. COOpHHMK 3ajad TI0 MaTeMaThke: ydeOHoe mocobue s 6 Kiacca
YUPEKJICHUN OOIIEero cpeaHero oOpa3oBaHUsA C PYCCKUM S3BIKOM OOyYCHUS:
B2 4. / O. H. [luprotko, O. A. Tepemiko. — MuHck: Amykaipisi 1 BbIXaBaHHE,
2020.

8. AnreOpa: ydeOHOe Tmocobme s 7 Kjacca YYpekKIEHUW O0OIIero
cpeaHero oOpa3oBaHMs C pycckuMm si3bikom oOyuenusi / WM. I. Apednena,
O. H. IIuprotko. — Munck: Haponnas acsera, 2017.

9. AnreOpa: ydeOHOe mocobue s 7 Kiacca YYpexKIEeHUW O0OIIero
cpeaHero ooOpas3oBaHHMs C pycckuMm si3bikoM oOyuenus / W.I'. Apedbena,
O. H. ITuprotko. — MuHnck: Haponnas acsera, 2022.

10. T'eomeTpusi: yuebHOe mocobme ayis 7 Kiacca ydpexAeHUH O0OIero
CpeaHero 00pa3zoBaHus C pyccKuM si3bikoM o0yueHust / B. B. KazakoB. — MuUHCK:
Haponnas acsera, 2017.

11. 'eomeTrpusi: yueOHOe mocoOue st 7 Kiacca y4pexIeHUH O0OIlero
CpeHero o0pa3oBaHus ¢ pycCKuUM si3bikoM oOyuenus / B. B. KazakoB. — MuHck:
Haponanas acsera, 2022.

12. Anrebpa: yueOHOe mocoOue s 8 Kjacca yudpexAeHUud oO0I1ero
cpeaHero oOpa3oBaHHMS C pycckuM si3bikom oOyuenuss / WM. I. Apednena,
O. H. ITuprotko. — Munck: Haponnas acsera, 2018.

13. 'eomeTpusi: yueOHOe mocoOue sl 8 Kiacca ydpexIeHUuM OOIIero
CpeaHero 0opa3zoBaHus C pyccKkuM si3bikoM o0yueHust / B. B. KazakoB. — MuHCK:
Haponnas acsera, 2018.

14. Anrebpa: yueOHOe mocoOue sl 8 Kjacca ydpexAeHui oO01ero
cpeaHero oOpa3oBaHHMS C pycckuM s3pikom oOyuenuss / WM. I. Apednena,
O. H. Iuprotko. — MuHCcK: Anykarisls 1 BeixaBanue, 2024,

15. T'eomeTrpusi: yuebHOe mocoOme st 8 Kiacca ydpexieHUuN O0OIIero
cpeaHero oOpa3oBaHMs C pycckuM si3bikom oOydenusi / B. B. Kazakos,
O. O.KazakoBa. — MuHcK: Anykartibis 1 BeixaBanue, 2024,

16. Anrebpa: ydeOHOe mnocobOue it 9 kjmacca yuypexJaeHuil oOIIero
cpeaHero oOpa3oBaHHMs C pycckuM si3bikom oOyuenuss / WM. I. Apednena,
O. H. ITuprotko. — Munck: Haponnas acsera, 2019.

17. Teomerpusi: yuebHOE mocoOme it 9 Kiacca ydpexaeHUN OOIIero
CpeaHero 00pa3oBaHMs C pycCcKuM sA3pIkoM 00yuenust / B. B. KazakoB. — MuHCK:
Haponnas acsera, 2019.

18. I'eomeTpusi: yueOHOe mocobue g 9 knacca yupexiaeHui oOIero
cpeaHero oOpa3oBaHMs C pycCKMM si3bikom oOydeHusi / B. B. Kazakos,
0.0.KazakoBa. — Munck: Haponnas acsera, 2025.

19. Coopuuk 3amgau 1o airedpe: ydyeOHoe mocobuwe s 7-9 KiaccoB
YUpeXIACHUN OOIIero cpeaHero oopa3oBaHUsI C PYCCKUM SI3bIKOM OOydeHus /
N.T. Apedsena, O. H. [Tuprotko. — Munck: Haponnas acsera, 2020.
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20. Anrebpa: ydebHoe mocobme s 10 kiacca ydpexaeHuil o0IIero
cpenHero oOpas3oBaHusi ¢ pycckuM si3bikom oOydenusi / U. I'. Apednbesa,
O. H. ITuprotko. — Munck: Haponnas acsera, 2019.

21. Coopamk 3amau 1o anredpe: ydeOHOoe mocobme mus 10 kimacca
YUPEKJICHUN O0OIIero cpeaHero oOpa3oBaHUS C PYCCKUM S3bIKOM OOy4eHUs
(OazoBelii M mnoBeiieHHBIM ypoBHH) / WM. T. ApedseBa, O. H. [Iuprotko. —
Munck: Haponnas acsera, 2020.

22. I'eomeTpusi: yuebHoe mocobme mist 10 kiacca ydpexaeHuil oOI1ero
CpEeIHEro 00pa30BaHMs C PYCCKUM S3bIKOM 00y4eHUs (0a30BbIN 1 MTOBBIIIIEHHBIN
ypoBuHM) / JI. A. Jlatrotun [u ap.]. — MuHck: Axykansis 1 BeixaBanue, 2020.

23. Anrebpa: ydeOHOoe mocobue nmns 11 kimacca ydpexaeHuid o0O0IIero
cpeaHero oOpa3oBaHMs C pycckuMm sizbikom oOyuenusi / WM. I. Apednena,
O. H. IIuprotko. — Munck: Haponnas acsera, 2020.

24. CoopHuk 3amad mo anredpe: ydeOHoe mocobue s 11 kiacca
YUPEKJICHUN 00IIero cpeaHero oOpa3oBaHUsS C PYCCKUM S3bIKOM OOydeHUs
(6azoBeiii W moBsimieHHbIH ypoBHU) / W.T. ApedneBa, O. H. [Iuprotko. —
Munck: Haponnas acsera, 2020.

25. 'eometpusi: yueObHoe mocobue s 11 kimacca yupexaeHuit oOriero
CpeIIHETO 00pa30BaHUS C PYCCKUM SI3bIKOM 00yueHus (0a30BbIi U MOBBIICHHBIHI
ypoBHu) / JI. A. Jlatotun [u ap.]. — MuHck: benopycckas DHUMKIONEUs UMEHU
[lerpycs bpoBku, 2020.

26. COopHUK 3a7a4 Mo reoMeTpuu: yueoHoe nocodue ans 10 — 11 knacca
YUPEKJICHUN O0OIIero cpeaHero oOpa3oBaHUS C PYCCKUM SI3BIKOM OOyYCHUS
(6azoBsIii U moBbIieHHBIN ypoBHH) / JI. A. JlaroTun, b. JI. UeboTapeBckuit. —
Munck: Haponnas acsera, 2021.



