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[TOACHUTEJIbHA A 3ATINCKA

[IporpaMMa BCTYNUTEIBHBIX HCIBITAHUKA TI0 YYEOHOMY TIpEeIMETy
«MaremaTuka» TpeAHa3HAuYCHA [IJs JIUI, [OCTYHAaIOUUX B YUYPEKICHUS
BBICIIIETO 00pa3oBaHUs ISl TOJYYEHHUs OOIIEro BBICIIETO W CHEIHATHHOTO
BBICIIETO 00pa30BaHUsI.

TpeGoBanusi K TOATOTOBKE AOUTYpPUEHTOB M COJEP)KAHHE YUYEOHOTO
MaTepuansa CTPYKTYpUPOBAaHBI 110 OCHOBHBIM COJEP)KATCIbHBIM JIMHUSIM
y4eOHoro npeaMera «MaremaTukay.

TPEBOBAHIA K ITOAI'OTOBKE ABUTYPUEHTOB
Yucna u BIYMCIICHHUS

Abumypuenm oondxcen 3Hamv.

MPU3HAKU JIEIMMOCTU Ha 2, 3,4, 5,9, 10;

IpaBUJia OKPYTJICHUS HATYPaJbHBIX YUCEN, ACCATUUHBIX APOOEi;

OCHOBHO€ CBOMCTBO J1po0u;

MpaBUJia BBITIOJHEHUS apUPMETUUECKUX ACHCTBUN C pallMOHAIbHBIMU
YUCJIAMU;

0003HaYEHHUS YUCIOBBIX MHOYKECTB;

MpaBWia HAXOXKJICHUS IPOLEHTA OT YMCJIA, YWCJIa IO €ro IPOILEHTY,
MPOLIEHTHOTO OTHOIICHUS YU CEIT,

CBOMCTBA NIPONOPLNH;

F€OMETPUYECKUN CMBICT MOAYJISI YUCTIA;

OMpE/CIICHUsI M CBOMCTBa apu(METUYECKOr0 KBaJIPAaTHOTO KOpHS U
KOPHS N-U CTENEHU U3 JEUCTBUTEIILHOIO YHCIIA;

ONpEJECICHUSI CTENEHEM C HATypalbHbIM, LEJIbIM W PalMOHAILHBIM
MMOKAa3aTeIISIMU;
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3HAYE€HUs BBIPAXKEHUH arcsin a u arccos a npu a, paBHom 0,
+E . V3
—2 , %1, u BeIpaxxeHul arctg a u arcctg a npu a, paBHom 0, PYRer ++/3;
omnpejesieHue jorapudma uucna.

Abumypuenm oondxicer ymemsn.
BBITIOJIHATH OIEpPAllMd CIOKEHUS, BBIUUTAHMS, YMHOXEHUS, ICICHUS
JEACTBUTEINbHBIX YHCET;

HAXOJIUTh JIEJTUTENIM YUCIa U KpAaTHBIE YUCIIA; OOLIUe JCIUTENIN YUCcel U
oOIre KpaTHbIE YUCe; HAauOOIBIITNNA OOIIUN JeIUTebh U HauMEHbIIee o0IIee
KpaTHOE;

BBITIOJTHATD JIEJICHUE C OCTAaTKOM M MPEJCTABISATh YUCIO B BHUJIE CYMMBbI
OCTaTKa M MPOU3BEIACHHS HEITOJIHOTO YacTHOTO U Aenutenst (a=Db - g +r, rue
0<r<bh)

HaXxOJUTh 3HAYCHUsI CTENEHU YHUCIAa C HaTypaJllbHbIM U  LEJIbIM
MOoKa3aTelsMHu;

BBITIOJTHSTH COKpallleHue Apo0eii;

CpaBHUBATH IPOOH;

BBITIOJIHATH MPEOOpa30BaHUsI YHUCIOBBIX BBIPAKEHUNM C PAIMOHAIBHBIMU
YHCJIaAMH;

HaxOJUTh TMPOIEHT OT YMHCJIA, YUCJIO IO €ro MPOLEHTY, MPOIEHTHOE
OTHOIIICHUE YHCET;

HaXOJUTh HEU3BECTHBIN WICH MPOIMOPIIUH;

OKPYTJIATH YUCJIA U PE3YJIbTaThl BHIYMCICHUN C 3aJJaHHON TOYHOCTHIO;

HaXOJIUTh MOJYJIb YHCTIA;

BBIYHCIIATh apU(PMETUUECKUI KBAJAPATHBIA KOPEHb U KOPEHb N-i CTENEHU
U3 ICCTBUTEIIBHOTO YUCJIA;

BBITIOJIHATh ~ MPEOOpa3oBaHUs W  HAXOAUTh 3HAYEHUS  YHCIOBBIX
BBIPAXEHUM, COJIEPKAITUX OTIEPAIUI0 U3BJICUCHUS KBAJIPATHOTO KOPHSI;

NEPEBOJIUTh TPANYCHYIO MEpPy YIJOB B pPaJWaHHYK0 U BBINOJHATH
oOpaTHOE JICUCTBUE;

UCIIOJIb30BaTh CJAUHUYHYIO OKPYKHOCTh JJII HAxXOXJACHUS 3HAUYCHUU
CHUHYyCa, KOCHHYCa, TAHT€HCA U KOTAHT'€HCA 33/IaHHBIX YTJIOB;

HaxOJUTh YHCJIOBBIE 3HAYCHHUS TPUTOHOMETPUUYECKUX BBIPAKECHUH,
UCIONB3Ysl 3HAUYEHUS] CHUHYCa, KOCHUHYyCa, TaHIME€HCAa M  KOTaHreHca
MPOU3BOJIBHOTO yTJIA.



BripaxkeHust U ux npeoopa3zoBaHus

Abumypuenm oondxcen 3Hamb.

(GOpMyJIBl COKPAIIEHHOTO YMHOXXEHHS: KBaJpaT CyMMblI M KBaJpaT
Pa3HOCTH ABYX BBIPAXKEHUI; Pa3HOCTh KBAJPATOB JIBYX BBIPAKECHUI;

MpaBWJIa U AJITOPUTMBI ACHCTBUI C OJTHOYJIEHAMU U MHOTOUJICHAMU;

CHOCOOBI Pa3I0kKEHNI MHOTOYJIEHA HA MHOXKHUTEIH;

MpaBWIa CJIOXKCHUS, BEIYUTAHUS, YMHOXKEHUS U JICJICHUS PallMOHATIbHBIX
npo0eit;

OCHOBHOE CBOMCTBO paIfmoHaIbLHON Jpo0u;

CBOMCTBa apu(PMETHUECKOTO KBaJAPATHOTO KOPHS U KOPHA N-H CTENEeHH;

COOTHOIIIEHUSI MEXJY CHHYCOM, KOCUHYCOM, TAHIT€HCOM M KOTAaHI€HCOM
OJIHOTO M TOTO € yIJja (TPUrOHOMETPUYECKUE TOXKIECTBA);

dbopMyJibl: IPUBECHUS; CUHYCA, KOCUHYCA, TAHT€HCA CYMMBI U PA3HOCTH;
JBOMHOTO apryMeHTa; mpeoOpa3oBaHMsi CYMMbI M Pa3HOCTA CHUHYCOB
(KOCHHYCOB) B IPOU3BE/ICHUE;

CBOMCTBAa CTENEHEH C HATypajJbHbIM, LEJIbIM U PaAIHOHAIHHBIM
MOKA3aTeNsIMU: YMHOXEHUE W JICJICHUE CTENEHEW, BO3BEICHUE CTENEHU B
CTEIEHb, CTENIEHb MPOU3BEJICHUS U YACTHOTO;

OCHOBHOE€ JIOTapu(MUUYECKOE TOKAECTBO;

CBOICTBa JOorapu(MoB;

(dopmyny nepexoza OT OJTHOIO OCHOBaHUSA Jorapudma K Jpyromy.

Abumypuenm 0ondxicer ymemsn.

MPUBOJIUTH OJTHOYIEH M MHOTOYJIEH K CTaHAApTHOMY BHUJY, BBIMOJIHSTH
omepalui ¢ OJHOWICHAMHW W MHOTOWICHAaMHU: YMHOXKEHHUE, JACJICHUE U
BO3BEJCHUE B CTENEHb OJHOYJICHOB, MPUBEACHHUE TMOJOOHBIX ClIaraeMbIX
MHOTO4JICHa, YMHOKEHHE W JICJICHUE MHOTOWICHA HAa OJIHOYIEH, CIIOXKEHHE,
BBIYMTAHHUE, YMHOKEHUE MHOTOUYJICHOB;

MPUMEHSTh (POPMYJIBI COKPAIIEHHOTO YMHOXEHUS JJIS TOXKJIECTBEHHBIX
npeoOpa3zoBaHUl MHOTOYJICHOB;

packyiaibiBaTh MHOTOYIEHbI HAa MHOXHUTEIM CIOCOOAMU: BBIHECEHUS
OOILIEro MHOXMTENA 3a CKOOKH, TpYNIUPOBKH, TMPUMEHEHUS QopMy
COKpAIlIEHHOI0 YMHOXEHHUA: KBaJpaTa CyMMbl W KBaJpara pPa3HOCTU JIBYX
BBIDQXKEHUI; PA3HOCTH KBAAPATOB JBYX BBIPAXKEHUN; pPacKIIaJbIBATh
KBaJpaTHBIN TPEXWIECH HA MHOXKUTEIH;

HaXOJIUTh 00JIACTH ONPECICHUS BIPAKECHHUSI C TIEPEMEHHOMT;

BBITIOJTHSTD OTEPAIMU C PAIMOHATIBLHBIMU JIPOOSMU;

HaxOJUTh 3HAYCHHWE BBIPAKEHUS C TIEPEMEHHBIMU TPU 3aJlaHHBIX
3HAYCHUSX TTEPEMEHHBIX;

NPUMEHSTh 3aKOHBI apU(DMETHUYECKUX JEWCTBUU JJIA  YHPOILICHUS
BBIYUCIICHUN U MPeoOpa30BaHUSI BEIPAKECHUN;

BBITIOJIHATh  TOXKJIECTBEHHBIE  MPEOOpa30BaHUSI  PALUOHAIBHBIX U
UppalMOHAJIbHBIX BBIPAKEHU;



HaxOJUTb YHCJIOBBIE 3HAYEHUSA TPUTOHOMETPUUYECKUX BBIPAKCHUM,
UCIOJIb3Ysl 3HAUYEHUS TPUTOHOMETPUUYECKUX (YHKIUA M COOTBETCTBYIOIIHE
bopMyIIBL;

BBIMOJHATh TOKJIECTBEHHBIE IMPe0Opa3OBaHUsA TPUTOHOMETPUUECKUX
BBIPAKECHUN;

IIPUMEHATL  CBOWCTBA  CTENEHEHM C  HATypajdbHbIM, LEIBIM U
pallMOHANBHBIM  IIOKa3aTesIMU  JUIA  HAXOXIACHUSA 3HAYEHUW YUCIIOBBIX
BBIPXKECHUI U Pe0Opa30BaHUs BbIPAKEHUN;

OPUMEHSTh OCHOBHOE JIOTapU(PMUUYECKOE TOXKIECTBO M CBOMCTBa
Jorapu(moB ISl YIPOILLEHUS BbIPAKEHUH;

BBIMOJHATh  TOXKJIECTBEHHbIE MpeoOpa3oBaHUsl  IOKA3aTEIbHBIX U
JAorapu(pMUUECKUX BBIPAKEHUH.

YpaBHEHUS U HEPABEHCTBA

Abumypuenm Oondxcer 3Hamb.

CBOWCTBA YMCJIOBBIX HEPABEHCTB;

CrOCOOBI  pEelIeHUsT CHUCTEM  JIMHEHWHBIX  ypaBHEHUW C  JABYMS
IIEPEMEHHBIMU;

BUJIbI KBAJPATHBIX YPABHECHUN,

dbopMynBl:  AUCKPUMUHAHTA  KBAJPAaTHOTO  ypaBHEHHUS,  KOpHEH
KBaJIpaTHOTO YPaBHEHUS;

TeopeMy Buerta, Teopemy, oopaTHyto Teopeme Buera;

OCHOBHBIE METO/Ibl PEIICHUS UPPALUOHAIIBHBIX YPABHECHUH;

(bopMyIIBI pelieHus: MPOCTEHIINX TPUTOHOMETPUIECKUX YPABHEHU;

OCHOBHBIE METOJbI PEIICHUS TOKA3aTeIbHBIX H JIOTapU(PMUIECKUX
ypaBHEHHUI M HEPABEHCTB (Pa3ioKEHUE Ha MHOYKUTEIH, 3aMCHOMN TIEPEMEHHOM ).

Abumypuenm 0ondxicen ymems.

pelIaTh JIMHEWHbIC, KBAJAPATHbIC YPABHEHUS U YPABHEHUSI, CBOJSAIINECS K
HUM;

peliaTh CUCTEMbl W COBOKYIIHOCTH JIMHEWHBIX HEPABEHCTB C OJHOMN
IIEPEMEHHOM;

pemnath ApoOHO-paIMOHATBHBIC YPAaBHEHUS,

pelIaTh JBOWHBIE HEPABEHCTBA,

pelIaTh HEPABEHCTBA METOJOM UHTEPBAJIOB;

pelIaTh KBaJpaTHbIE HEPABEHCTBA U HEPABEHCTBA, CBOJSIIIIMECS K HUM,;

pelartb CUCTEMbBl M COBOKYIHOCTH  HEPABEHCTB,  COJIEpIKAIINE
KBaJIpaTHbIE HEPABEHCTRBA;

pemaTth IpoOHO-pallMOHAIbHBIE HEPABEHCTBA METOJIOM UHTEPBAJIOB;

pelIaTh CUCTEMBI YPABHEHUM C JBYMS IEPEMEHHBIMU;

pelIaTh UppalHOHAIbHBIC YPABHCHUS,

pelartb  OpOCTEHINE TPUTOHOMETPUUYECKHUE  ypaBHEHHS  Sinx =

a,cosx = a,tgx = a, ctgx = a u ypaBHCHHUS, CBOAAIINECCSI K HUM (MeTomamMu



pa3oKeHUs] HAa  MHOXHTENM, 3aMEHOM  IEepEeMEHHOW), OJHOPOIHbBIC
TPUTOHOMETPUYECKUE YPABHEHUS,

pemiath ~ TOKa3zaTelbHble W JorapuMHUUEeCKue  ypaBHEHUS  C
HCIIOJIb30BAaHUEM CBOMCTB MOKa3aTEIbHON U JIoTapu(pMHUIECKON (DYHKITHH;

pelnaTh mokaszaTeIbHbIe W JIorapu(PMUUYecKue ypaBHEHUS Pa3I0KEHUEM
Ha MHOKUTEJIU, 3aMEHOM NIEPEMEHHOM;

pelIaTh OAHOPOJAHBIE OKA3ATEIbHBIC YPABHEHHUS;

pemath  NOKa3aTelbHble W JIorapu(MHUYECKHME  HEpPaBEHCTBA C
WCIIOJIb30BAaHUEM CBOMCTB MOKa3aTEIbHON U JIoTapu(pMHUIECKON (DYHKITHIA;

peniath noka3arejabHble U JorapupMUUecKre HEPABEHCTBA PA3JIOKEHUEM
HAa MHOXKUTEIIN, 3aMEHOHN MIEPEMEHHOM;

pemiath TEKCTOBBIE 3a/ladyd apUPMETHUYECKUM CIIOCOOOM, C TMOMOIIbIO
YPAaBHEHUU U CUCTEM YPAaBHEHMUI.

Koopaunatsl u GpyHKIMH

Abumypuenm Oondxcer 3Hamb.

QITOPUTMBI OCTPOCHMS TpaduKa JMHEHHOM, KBapaTUIHON (DYHKITUI;

QITOPUTM TOCTPOCHUSI Tpaduka JUHEHHOTO YpPaBHEHHS C JBYMS
NIEPEMEHHBIMU;

CBOICTBA U rpauKy PyHKIUIA: Y = S (k #0),y=x3y=|x|,y =Vx;

npaBuja nocTpoeHus rpadpuxoB pyHkuuii: y = f(x + a), y = f(x) £ b, a,
beR ¢ momorpio npeobdpazoBanus rpaduka GpyHkuu y = f(X);

dbopMyITy JUIMHBI OTPE3Ka C 3aJJaHHBIMU KOOPAMHATAMH KOHIIOB;

ypaBHEHHUE OKPY>KHOCTH;

dbopmMysibl N-TO 4YjiEHa M CyMMBI N TIEPBBIX WICHOB apudmeThyeckoit
Y TEOMETPUYECKON ITPOTPECCUN;

XapaKTEPUCTUYECKHNE CBOMCTBA apUPMETUYECKOW | T€OMETPUUYECKON
IIPOrPECCH;

dbopmMyry  cyMMBI ~ OCCKOHEUYHO  YOBIBAalOIIEH  IeoOMETpUUYECKOM
IPOTPECCUH;

CBOMCTBA U rpaMKH TPUTOHOMETPUUYECKHUX (DYHKITUH;

MpaBUJia BBIYUCICHUS MPOU3BOJHOM CYMMBI, Pa3HOCTH, MPOU3BEACHUS,
4acTHOTO (yHKIIMIA;

CBS3b MEXIy 3HAKOM MPOM3BOJHOW (PYHKIIMM M €€ BO3PACTAHHEM WIIU
yOBIBaHUEM;

(U3UYECKUI U TCOMETPUICCKHUI CMBICI IIPOU3BOTHOM;

oTpe/ieJICHUE M CBOMCTBA MOKa3aTeIbHON (QyHKIINH,

onpeJieJieHUue U CBOMCTBA JorapupMUueckor PyHKIIUH.

Abumypuenm 0ondxicer ymemsn.

OIPENENATh 0 33JJaHHOM Ha KOOPAMHATHOM MPSIMOU U B KOOPJAMHATHOM
MJIOCKOCTU TOYKE €€ KOOPAUHATHI,



BBIMOJHATh  [OCTPOEHUE TOYKM HA KOOPAMHATHOM MpsMOM U
KOOPJMHATHOM IJIOCKOCTH TI0 €€ KOOpAUHaTaM;

MHTEPIPETUPOBATh U MPEe0OPa30BbIBaTh HHPOPMALINIO, MIPEACTABICHHYIO
B Ta0nMIaxX M JuarpaMMax, OTpaXkarollyl0 CBOMCTBA U XapaKTEPUCTUKU
peasIbHBIX MPOIIECCOB U SIBJICHHUI;

UCIOJIb30BaTh HMH(OpPMAIUIO, TPEJICTAaBICHHYIO B BHUAEC TaOnHI U
Jarpamm Jjisl pelieHus 3a1ay;

CTPOUTH rpaMKH JIMHEUHOW, KBAAPATUYHON (YHKIIMIA;

CTpOUTH TpaUKH JTUHEHHBIX YPAaBHEHUH C IBYMs [IEPEMEHHBIMU;

cTpouTh rpadguky GyHKIMH y = S (k#0),y=x3y=|x|,y =x;

HaXOAUTh: OO0JIACTh OMPEJEIICHUS W MHOXKECTBO 3HAYEHUH (QYHKIUU;
HyTu (QYHKIUU; TPOMEXKYTKH 3HAKOMOCTOSHCTBA (YHKIIUU; TPOMEKYTKH
BO3pacTaHus U yObIBaHUS (DYHKIIUY;

MCII0JIb30BaTh ONPEACIICHUS YETHOM, HEUETHOU (PYHKIIUA;

ctpouth rpaduku QyHKIUA: y = f(x £ a), y = f(x) £ b, @, bER ¢ momomisio
npeobpazoBanus rpaduka Gyuakmun y = f(X);

3aMUChIBATh YPABHEHUE OKPYKHOCTH C 33JJaHHBIM IIEGHTPOM U PAJIUYCOM;

HAXOJUTh IJUHY OTpPe3Ka, 3Hasi KOOPAUHATHI €ro KOHI[OB;

OPUMEHSTH: (HOPMYJBl N-TO 4Yi€Ha AJIs ONpEAENICHUsl YieHa MpPOorpeccuu
IO €F0 HOMEPY U HOMEpa ujieHa MPOIPEecCHH; OIpeAeNeHUs pPa3HOCTU
apu(mMeTHnuecKkoi Mporpeccud | 3HaMEHaTelsli FeOMETPUUYECKON MpPOrpeccuu;
XapaKTepUCTUYECKUE CBOMCTBA ISl ONpENETeHUs] BUAA MOCIEI0BATEIbHOCTH,
pelieHus 3a1a4 Ha HaXOKJEHUE AIIEMEHTOB IIPOTPECCHA;

HaXOJUTh  CyMMy  OECKOHEYHO  YOBbIBalOIIE  reoMeTpUYEeCKO
IPOrPECCUU;

CTpOUTh TpadUKH TPUTOHOMETPUUYECKUX (DYHKIHMA W TPUMEHITh HX
CBOMCTBA;

MPUMEHSTh MPaBUIIA AJIsl BBIYUCICHUS TPOU3BOIHBIX (DYHKLIUMT;

HAXOJUTh 3HAYEHUsI POU3BOJHON B TOUKE;

OMpEAeNATh  MPOMEXKYTKM  MOHOTOHHOCTH, TOYKH  OJKCTpEeMyMa,
IKCTPEMYMBbI QYHKIINH;

CTpouTh Tpaduku  TOKazaTeabHOW  (QYHKIUU C  PA3TUYHBIMU
OCHOBaHUSIMU;

MPUMEHATh CBOMCTBAa © TpaduKu TMOKa3zaTeabHONM  (QYHKIIMU C
pPa3IMYHBIMU  OCHOBAHMUSAMM [UJISI CpPaBHEHMsSI 3HAUYCHHM TIOKa3aTelIbHOMN
GyHKIIMY, ONpeAeeHUs] MHOKECTBA 3HAUCHUW, HAaUOOJBIIEr0 U HAUMEHBIIIETO
3Ha4YeHUH (PYHKIUU;

cTpoutTh Tpaduku sorapupMuueckod (GYHKIMH C  Pa3TUIHBIMU
OCHOBaHUSIMU;

NPUMEHSTh CBOMCTBA u Tpaduku JorapudmMuueckod QYHKIUH C
pa3IMYHBIMU OCHOBAaHUSIMU JJII CPaBHEHUS 3HAYCHHUH JOTapupMUYECKOM



(bYHKI_[I/II/I, HaXOXICHUA o0acTu OIIPCACIICHUA N MHOXKCCTBA 3Ha‘I€HPII>'I,
HanOOJIBIIIETO U HAMMEHBIIIET0 3HAYCHUH (bYHKI_II/II/I

['eomeTpudeckue GUTypsl U UX CBOMCTBA
Abumypuenm oondxcer 3Hamb.
CBOMCTBA: CMEXHBIX YIJIOB; BEPTHKAJIBHBIX YIJIOB; NEPHNEHIMKYJAPA K
IIPSIMOI; CBOMCTBA YIJIOB IIPU JBYX IapaJUIEJIbHBIX IPSAMBIX U CEKYILEH;
MIPU3HAKYU NAPAJUIEIIBHOCTH NIPSMBIX;
IIPU3HAKKU: PABEHCTBA TPEYIOJIBHUKOB;, PpAaBEHCTBA IIPSMOYIOJIBHBIX

TPEYTOJIbHUKOB;

CBOMCTBA u MPU3HAKU: PaBHOOEPEHHOTO TpPEYroJbHUKA,
napajiejgorpaMmma, MIpsIMOYToJIbHMKA, pomOa, KBajapara, paBHOOEIPEHHOMN
Tparemuu;

CBOMCTBA: CpEeIHEH JWMHUW TPEYroJbHUKA, CPEAHEH JUHUU Tpareiuu;
MeJIMaH TPEYTOJIbHUKA; BBICOT TPEYTOJbHHUKA; OMCCEKTPUCHI TPEYTOJbHUKA,;

TEOPEMBI O: CYMME YTJIOB TPEYTOJIbHUKA, BHEITHEM YIJIE TPEYTOJbHUKA;
COOTHOIIEHUU CTOPOH U YIJIOB TPEYroJbHUKA, COOTHOIICHUH KaTrera M
TUINOTEHY3bl; HAKJIOHHOW W TMEpPHeHIUKyJspa K TMpsSMOH; HEpaBEHCTBE
TPEYTOJIbHUKA;

teopembl: [ludaropa, obOpatnyro Teopeme Iludaropa; o cpennem
IMPOMOPIMOHATBHOM  (CPETHEM  TE€OMETPHYECKOM) B MPSMOYTOJHbHOM
TpeyroibpHuKe; dajneca; CHHyCOB; KOCHHYCOB;

CJIEICTBHS U3 TEOPEMbI KOCUHYCOB;

IPU3HAKHU 0100 TPEYTOJILHUKOB;

CBOMCTBA: KacaTeJbHOM K OKPYXHOCTH, OTPE3KOB KAcaTeIbHBIX K
OKPY>KHOCTH, TPOBEJACHHBIX U3 OJHOMW TOYKH, OTPE3KOB IEPECEKAIOIINXCS
XOpI; OTpe3Ka KacaTelIbHOM M OTPE3KOB CEKyIIeH, Korja KacaTeiabHas |
CEeKyIIIasi MPOXOJISIT Yepe3 OHY TOUKY, B3SITYIO BHE OKPY>KHOCTH;

IPU3HAK KacaTelbHON K OKPYKHOCTH;

CBOWCTBAa W MPHW3HAKH BIHCAHHOTO YETHIPEXYTOJbHUKA, OIHMCAHHOTO
YEeTBIPEXYTOJIbHUKA;

TEOpeMbl: 00 OKPY)KHOCTH,  ONMHCAHHOM  OKOJO  TPEYroJbHHUKA,;
00 OKPY>KHOCTH, BIIMCAHHOW B TPEYTOJbHUK;

aKCHOMBI CTEPEOMETPUHU U CIACACTBUS U3 HUX;

MPU3HAKHU: MAPAJUICTIBHOCTH MPAMBIX U TUIOCKOCTEH, CKPEIIUBAIOITUXCS
PSAMBIX, TIEPIIEHIUKYIAPHBIX MPSMBIX H ITIOCKOCTEH;

CBOWCTBA: MpU3MBI, IapajulelieluNeaa, MHPaAMUJbI,  YCEUYECHHOM
UPaMU/IbI;

CBOMCTBA TeJl BpaIllCHUS: ITWIMHAPA, KOHYCa, YCEUYEHHOTO KOHYyca, Imapa
(cdepnr).

Abumypuenm oondicen ymems.



NPUMEHSATh CBOWCTBA (PUTYp Ha IUIOCKOCTU W OCHOBHBIE OTHOIICHHS
IJJAHUMETPUU TIPU PELIEHUU 3a/1a4;

IPUMEHSTH CBOMCTBA MPOCTPAHCTBEHHBIX (DUTYP U OCHOBHBIE OTHOIICHUS
CTEPEOMETPUU MIPU PEUIEHUH 3a]aY.

['eomeTpuyeckue BeIUUUHBI
Abumypuenm oondxcer 3Hamb.
OTNIPEICIICHHUS: MHOT'OYTOJIbHUKA; JIaroHaIn MHOT'OYTOJIbHUKA,;
MepUMETPAa MHOTOYTOJIbHHUKA; BBIITYKJIOTO MHOTOYTOJIbHHKA;
dbopMyIIBI I HAXO0XKICHUS JUTMHBI OKPY>KHOCTH | IUJIOIIAIN KPYTa;
CBOMCTBA IUIOIIAJIE1 MHOTOYTOJIbHUKOB;
dbopMyINIBl TUIOMIAU: TPEYToJIbHUKA, NPSAMOYTOJBHOTO TPEYrOoJIbHUKA,

PaBHOCTOPOHHETO TPEYroJIbHUKA, KBaJIpara, IpsIMOYTOJIBHUKA,
napajuiejgorpamMma, Tpaneuuu, poM0a, Kpyra M €ro CeKTopa, IpaBUIbHBIX
MHOT'OYTOJIbHUKOB;

CBOMCTBO TUIOMIAEH TT0J0OHBIX TPEYTOJIBHUKOB;

CBOMCTBA BIIMCAHHBIX YTJIOB, OINMUPAIOIIUXCS HA OAHY WM Ty XXE IYTY,
OTUPAIOIINXCS HA THAMETD;

CBOMCTBA: MapaJUICIbHBIX MPSIMBIX; MapaICIbHBIX MPSIMOU U IIOCKOCTH;
MapaJuICIbHBIX MNIOCKOCTEM;

CBOMCTBA: MEPIEHINKYISAPHBIX MPSAMBIX; MEPICHIUKYIIPHBIX MPSIMON U
IJIOCKOCTH; TIEPIICHANKYJISIPHBIX TUIOCKOCTEH;

TEOPEMY O TPeX MEePHEHANKYIAPAX;

dbopmynbl: TUIOMATA OOKOBOM M TIOJIHOM TIOBEPXHOCTEH IPU3MBI;
momaa  OOKOBOM W TOJHOW  IOBEPXHOCTEH MHpaMuIbl; oObema
napajuieNienunea, MPU3Mbl, MUPaMUbBI;, IHIomaan cdepbl; oObeMa Iapa;
miomaa OOKOBOM M TOJTHOM MOBEPXHOCTEH IWIMHIpA; oO0beMa IWIWHJIPA;
1o OOKOBOM U MOJTHOM MOBEPXHOCTEN KOHYCa; 00beMa KOHYCa.

Abumypuenm 0ondxicer ymemsn.

HaXOJIUTh PACCTOSHHUE OT TOYKH O IJIOCKOCTH, PACCTOSHUE MEXIy
napayieIbHBIMU TIPSMBIMU, PACCTOSHUE MEXKIY IapauIebHBIMUA TMPSIMOU |
IJIOCKOCTBIO, PACCTOSTHUE MEXKIY MapalIeIbHBIMH IUIOCKOCTSIMH;

HaXOJUTh YTOJl MEXKTy IIPSIMBIMH,

HaxXOJUTh YTOJI MEXXAY MPSIMBIMU B TIPOCTPAHCTBE, YTOJI MEXIY MPSIMOK 1
TIJIOCKOCTBIO, YTOJ MEXY TIOCKOCTSMM;

HAXOJIUTh 00BEMBI 1 TIIOMIAIN TTOBEPXHOCTEH MPU3MBI M ITUPAMHU/IBI;

HAXOJIUTh 00BEMBI 1 TIJIOMIAIN TTOBEPXHOCTEH TEJI BpaIICHHUS.

['eomeTpryeckue MOCTPOCHUS
Abumypuenm oonodicen 3Hamb.
OCHOBHBIC OTIEpaIliH, BHIMOJHICMBIC ITUPKYJIEM U JIMHCHKOHM.
Abumypuenm oondicen ymems.



pelllaTh OCHOBHBIE 3aJlaud Ha TOCTPOCHHE C MOMOIIBIO IUPKYJIS M
JIMHEUKU;

CTPOUTH CEUCHUSI MHOTOIPAHHHUKOB IJIOCKOCThIO HA OCHOBAHUHU aKCUOM M
CJICJICTBUU U3 HUX;

CTPOUTH CEUYEHUS MHOTOTPAHHUKOB IIJIOCKOCTHIO HA OCHOBAHUU TEOPEM O
MapAJIICTBHOCTHU MPSIMOM U TNIOCKOCTH, NaPaUIEIbHOCTH TIIIOCKOCTEH;

CTPOMTh  CEUYEHHS UWIMHApPA  IUIOCKOCTAMH, [MAPAUICIBHOM U
MEPIICHANKYJISIPHOM OCH LIUINH]IPA;

CTPOUTh CEUECHHME KOHYCa IUIOCKOCTHIO, MapajjIeIbHOM €ro OCHOBAHUIO;
IJIOCKOCTBIO, TPOXOISIIEN Yepe3 BEPIIMHY KOHYCa U XOPAY OCHOBAHMSI.

COLEPXAHUE YUEBHOI'O MATEPHUAJIA
YHucna v BBIYMCIICHUS

Harypanbubie uncna. CnoxeHue, BBIUMTAHUE, YMHOXXEHUE U JICJICHUE
HaTypaJibHbIX 4yucesl. CpaBHEHHE HATYpalbHBIX yncel. [IpocTeie u cocTaBHbIE
yucia. Jlenurens, KpaTHOe. YeTHble U HedeTHbIE yuciaa. [IpusHaku aenmumocTtu
Ha 2, 3,4,5,9, 10. Jlenenue ¢ ocratkoMm. Pa3yoxxeHne HaTypajdbHOTO YKCia Ha
MpoCThie MHOXHUTETU. OOHMNA JenruTeNb, HAWMOOJbIINA OOIIUKA IEIUTEIb.
OO61iee kpaTHOE, HAUMEHbIIIEE 00IIIee KpaTHOE.

Llenpre yncna. /lercTBusa HaI EJIbIMHA YUCIAMM.

OObikHOBEHHBIE ApoOu. [TpaBunbHbIe U HeMpaBUibHbIE ApoOu. OCHOBHOE
cBoiicTBO  npodu. CokpaiieHue OOBIKHOBEHHBIX JpoOei. CpaBHeHUE
OOBIKHOBEHHBIX JIpoOei. CloKeHUe, BBIUUTAHUE, YMHOXXECHHE U JICJICHUE
OOBIKHOBEHHBIX Apo0Oeii. CMelIaHHbIe YKclia U JEHCTBUS C HUMU.

Hecstuunpie npobu. CpaBHeHUE JeCATUYHBIX npobeit. CroxeHue,
BBIYUTaHUE, YMHOXKEHUE U JCJICHHUE NECITUIHBIX Apo0eit. OKpyrieHue Yrcel.

PanuonanbHbie yncina. /J[efcTBUs ¢ paliMOHaJIbHBIMU YHCIIAMMU.

Uppaunonaneuele  uucna.  JlelcTtBurenbHble  uucaa.  Moayiib
JNIEUCTBUTEIBLHOTO YKCA. [ €OMETPUUECKUN CMBICIT MOYJIS.

IIpouentsl. IIponopums. OcHOBHOE cBoOWcTBO mnponopuuu. [Ipsamas u
oOpaTHasi IPONOPIIMOHAIBHBIE 3aBUCUMOCTH.

CreneHb ¢ HaTypaJbHBIM U LIEJIBIM ITOKA3aTENIEM.

CreneHb ¢ pallMOHAIBHBIM MTOKA3aTEJIEM.

Apudmernueckuii KBaApaTHBIH KOPEHb W KOpPEHb N-i CTENmeHu U3
JNIEHCTBUTEIILHOI'O YHCJIA.

Jlorapudm uucna. Jlecaruunbiii sorapudm.

Panuan. Yucno .

CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC TPOU3BOJIBHOIO YTIIA.

ApKCHHYC, apKKOCHHYC, apPKTaHT'€HC, APKKOTAHT€HC YUCIIA.

BoipaxkeHust U ux npeoopazoBaHus



YucnoBbie BblpakeHUs. AnreOpanyeckue BbIpakeHUs. TOXKIECTBEHHO
paBHbIE BbIpaKeHUA. POPMYIIBI COKPAILIEHHOTO YMHOXEHHS:

a* —b*=(a-b)-(a+b);

(a+b) *=a’+2ab+b?;

(a—b) >=a’-2ab+b’.

OnHounleH u  MHoOrowieH. (ClOXEHHWE, BBIYMTAHUE, YMHOKCHUE
MHOTOYICHOB, JICJICHUE MHOTOWICHA Ha OJHOWIECH. Pa3iio)keHHe MHOro4JeHa
Ha MHOXUTENU. TOXIEeCTBEHHbIE TPEOOPA30BAHNS MHOTOUJICHOB.

KBagpatubii TpexusneH. Pa3nokeHue KBaJApaTHOrO TpeX4JieHa Ha
JIMHENHBIE MHOKUTEIIN.

Panmonansubie apo6u. OcHOBHOE CBOWCTBO Jpobu. J[leWicTBus Han
anreOpandeckuMu apoosimu. Toxx1eCTBEHHBIC TPE0OPa30BaHMS PAIIMOHATBHBIX
BBIPAKCHUMU.

Kopenp n-it cremenn (NeN, n = 2). OCHOBHBIC CBOWCTBa KOpHSA N-U
crenenu. [IpeoOpazoBaHue BhIpAXKEHUH, COACPKAIIMX KOPHU N-11 CTENCHHU.

CooTHOLIEHUSI MEXY CUHYCOM, KOCUHYCOM, TAHT€HCOM U KOTaHT'€HCOM
OJIHOTO M TOTO %€ yTiia (TPUrOHOMETPUUYECKHUE TOXKIECTBA).

@opmyIbl: TMPUBEACHUS; CHUHYCa, KOCHUHYCA, TAHIE€HCA CYMMblI U
Pa3HOCTH; IBOMHOTO apryMEHTa; MpeoOpa3oBaHusi CyMMbI U Pa3HOCTH CHHYCOB
(KOCHHYCOB) B IPOU3BEICHUE.

ToxxnecTBeHHbIE MPEOOPA30BAHUS TPUTOHOMETPUUECKUX BBIPAXKEHUM.

CBoONCTBa CTENEHEH C HATYPAJIBHBIM U LIEJBIM MTOKA3aTEISMMU.

CBoiicTBa CTENEHEN C pallMOHAIIBHBIM MTOKA3aTEIIEM.

ToxxnecTBeHHBIE TPEOOPa30BaHUS BRIPAXKEHUH, COJIEPKAIINX CTEIICHH.

OcHoBHOE JIoTapU(PMUUIECKOE TOXKIECTBO.

Jlorapudm mpousBeneHus, crernenu, yactHoro. dopmyna mepexona OT
OJIHOTO OCHOBaHUsI Jiorapudma K Jpyromy.

ToxnecTBeHHbIE npeoOpa3oBaHUs BBIPAKECHUU, coleprKalux
aorapuMsl.

YpaBHEHUS 1 HEPABEHCTBA

VYpaBuenue. Kopenb ypaBHeHHs. PaBHOCHIIBHBIC yPAaBHEHUS.

JIuHenHbIE ypaBHEHHMS C OJHOW NEpPEeMEHHOM. PemeHne IMHEWHBIX
YPAaBHEHUM C OHOM ITEPEMEHHOM.

KBanparneie ypaBHeHus. @opmyiibl KOPHEW KBaAPATHOTO YpPaBHEHUS.

Teopema Buera. Teopema, oOparHas Teopeme Buera.

PannoHanibHbIEe ypaBHEHUSI, CBOJISIIIIMECS K KBAJAPATHBIM YPABHEHHUSIM.

JIpoOHO-palioHabHbIC YPaBHEHUSI.

HNppaumnonanbHbie ypaBHEHUS.

TpuroHoMeTpuyeCcKue ypaBHEHHUS.

HucnoBble HEPABEHCTBA, UX FeOMETpUYecKas uHrepnperanns. CBOMCTBA
YUCJIOBBIX HEPABEHCTB.



JluHeliHplE HEpaBEHCTBA C OJHOW MEPEMEHHOM. PaBHOCUIIbHBIE
HEPABEHCTBA. PellleHre TMHENHBIX HEPABEHCTB C OJHOW ITEpEMEHHOM. J|BOMHBIE
HEPABEHCTBA.

KBagpaTHbeie HepaBeHCTBA. CHCTEMBI KBAaJpaTHBIX HEPABEHCTB, PEUICHUE
CHUCTEM U COBOKYIHOCTEH HEPABEHCTB.

PammmonansHbie  HepaBeHCTBa. J[poOHO-palMmoHaIbHBIE HEpPABEHCTBA.
Meton WMHTEpBaANOB JIsl PEIICHUS PAlMOHAIBHBIX U JIPOOHO-pAIMOHATBHBIX
HEPABEHCTB.

CucTeMbl JTMHENHBIX, KBaJAPATHBIX, PAIMOHAJIbHBIX YPAaBHEHUWU C JBYMS
NEPEMEHHBIMHU.

CucTeMbl TMHEWMHBIX, KBAAPATHBIX, PALIMOHAIBHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

[TokazarenbHbie U JIorapuMUUYECKUE YPAaBHEHUSI 1 HEPABEHCTRBA.

Koopaunatsl u GpyHKIMH

JIuHeliHble U cTOI0YAThIE AUArPAMMBI.

Koopaunatssiii nyd. KoopanHaTHas npsimas ¥ OpsiMOYTrOJibHAsi CHCTEMA
KOOpJIHMHAT Ha IUIOCKOCTH. OnpenesieHne KOOpAUHAT TOYKHM Ha KOOPJAWHATHOMN
NpsAMOM M Ha KOOPAMHATHOW IUIOCKOCTH. [locTpoeHne Touku 10 ee
KOOpPJIMHATAM.

PaccrosiHue Mexly AByMsI TOUKaMU Ha KOOPJIMHATHOM TIJIOCKOCTH.

[lonsitue ¢ynkuuu. OOnacte onpenenaeHuss GyHKUUU. MHOXECTBO
3HaueHu (pyHkiuu. CrnocoOsl 3amanus Qynkuuu. ['padux dynkuuu. Hynum
¢ynkuuu. [IpoMexyTKu 3HaKOMOCTOSIHCTBA. YETHOCTh M HEYETHOCTh (DYHKIIUH.
[lepuonnunocts Pynkimu. Bo3pactanue n yoOsiBanue QyHKIMHA. MakCUMyMBbI
U MUHUMYMBI (yHkIuu. Hanbomnbiniee u HauMeHbIllee 3HaAUYCHUsS] (PYHKIIMU Ha
IPOMEXKYTKE.

JIuneliHoe ypaBHEHUE C IBYMs NEPEMEHHBIMU U €ro rpaduk. YpaBHEeHUS
IPSAMOMN U OKPY’KHOCTH.

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

Kk

dynknusa y= X (k=0), ee cBoiicTBa U rpaduK.

Oyukumst y=ax’+bx+c (a # 0), ee cBOiicTBa U rpaduK.

DyHKIMS y=x°, ee CBOMCTBA U rpaduK.

OyHKUHUA Y= X , €€ CBOMCTBA U rpaduK.

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

dynkums y=a* (a>0,a= 1), ee cBolicTBa U rpaduK.
Oyukius y= logax (a>0,a# 1), ee cBolicTBa U rpadukK.
dyHKIMS y=SiN X, ee CBOMCTBA U rpaduK.

®dyHKIMA y=COS X, €€ CBOMCTBA U rpaduK.

Oynkiusa y=1g X, ee cBorcTBa U rpaduK.



OyHkIus y=Clg X, ee CBOHCTBa U TpaduK.

Yucnosas mociieoBaTeIbHOCTh. ApudMeTnueckass U TreoMeTpudecKas
nporpeccur. @Dopmynsl N-ro wieHa W CyMMbl N MEPBBIX YICHOB
apu(METHIECKOM M TEOMETPHYECKOM Mporpeccur. beckoHewHo yObIBaroIas
reOMETPUYECKAS IIPOTpECCHs. XapaKTepUCTUIECKNE CBOMCTBA
apu(pMETUYECKON U TEOMETPUUECKON MPOTPECCUH.

[Ipon3BogHasA, (QU3NYECKUII CMBICI HPOU3BOAHONM, TE€OMETPUUYECKUI
cMbIca npou3BoaHOM. [IpaBuia Beraucienus npoussoanbix: (cf)’ = cf’, (f + g)’

! I ’
=f +q, (fg) = fg + fg’, (g) = fgg—zfg. CBs3b MEXYy 3HAKOM IPOU3BOIHOM

(GYHKIIMY U €€ BO3pacTaHHEM WU yOBIBAHUEM.

['eomeTpudeckue GUrypsl U UX CBOMCTBA

Touka, npsimMasi, IIIOCKOCT.

Jly4, OTpe30K, yroJl.

buccekrpuca yria.

BepTukanbHbie yriibl, CMEXKHBIE YTIIBL.

[TapannensHbie npsiMble. [Ipru3Haku napamienbHOCTH TpsMbIX. CBOMCTBa
MapajuIeIbHBIX NpsAMbIX. [lepreHIuKyIIpHBIEC IPSIMBIE.

MuoroyroiasHUK. CTOPOHBI, YIJIbl, JUArOHATN MHOTOYTOJIbHUKA.

TpeyronbHUK, €ro MeauaHa, OMCCEKTpUcCa, BbICOTa. [IpsIMOYTOJBHBIH,
OCTPOYTOJIbHBIM, TYMOYTOJbHBIA TpEyroJbHUKU. CBOWCTBO OHCCEKTPUCHI
TpeyrojdpHuKa. CBOMCTBO MeauaHbl TpPeyrosbHUKa. COOTHOLICHUS MEXIY
CTOPOHAMMU U yTJIAMH POU3BOJIBHOTO U NPSIMOYTOJIBHOIO TPEYTOJIbHUKA.

PaBeHCTBO TpeyronpHUKOB. [Ipr3Haknu paBeHCTBA TPEYTOJIbHUKOB.

PaBHOOEIpEHHBII TPEYTOJIbHUK. CaoiicTBa u MIPU3HAKU
PaBHOOEAPEHHOTO TPEYTOIbHUKA.

PaBHOCTOpOHHUI TPEYTONBHUK.

Teopema Iludaropa. Teopema, obpatHas Teopeme [Tudaropa.

[Tepnenaukymnsip U HAKJIOHHAS.

Teopema dDaneca.

[Tonobue TpeyronbuukoB. Koadduiment nogodus. [Ipuznaku momodus
TPEYTOJIbHUKOB.

CpenHsisi TMHUA TPEYTOJIbHUKA U €€ CBOMCTBA.

Cymma  yriioB  TpeyrojibHUKa. BHemHWl yroa  TpeyrojbHHKA.
HepaBeHCTBO TpeyroinbHHKA.

Teopema cunycoB. Teopema KOCHUHYCOB. PerieHne TpeyrojJibHUKOB.

CBOMCTBO CEPEIMHHOrO NEPIEHIUKYIISIPA K OTPE3KY.

YeThlpexyroJbHUKH: TapauieiorpaMM, NpsIMOYTOJILHUK, POMO, KBajapar,
Tpareuums.

CpenHsist TUHUS TpaNeunu U €€ CBOMCTBA.

CymMa BHYTPEHHUX YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.



OKpyKHOCTb U KpyT. X0Opaa, AMaMeTp, paauyc. Jlyra okpy>XKHOCTH.

B3anmHoe pacnonoxkeHne npsAsMOM U OKpykHocTh. KacarempHas u
CeKyIlas K OKpyKHOCTH.

[{eHTpaJibHBIE ¥ BIUCAHHBIE YTJIbI.

3aMeuarenbHble TOYKU TPEYroJibHUKA. OKpPY>KHOCTh, OMUCAHHAS OKOJIO
TpeyroibHuKa. OKpyKHOCTh, BIMCAHHASA B TPEYTOJIbHUK.

OKpy>KHOCTb, OINKCAaHHAs OKOJIO YEThIPEXyTroJibHUKA. OKpPYyKHOCTb,
BIMCAHHAA B YETHIPEXYTOJIbHUK.

[IpaBuIbHBIE MHOTOYTOJIBHUKH.

BzaumHoe pacrnonoxkenue To4eK, IPAMbIX U MIIOCKOCTEM.

[TapannensHble npsMble B mpocTpaHcTBe. [IpU3Hak mMapamienbHOCTH
PSMBIX.

IIpsamast, napajuienbHas IIOCKOCTU. [IpU3HaK mapamieabHOCTU IPSAMOU U
IIJIOCKOCTH.

CxkpemmBaromuecs npsimbie. [I[pu3HaK CKpeIIMBAIOMIMNXCS NPSMBIX. Y TOJ
MEXKIY MPSIMBIMU B MPOCTPAHCTBE.

[TapayutenbHbie ockocTu. [Ipu3Hak napamienbHOCTH IIIIOCKOCTEN.

CBoiicTBa MapaJIEIbHBIX MPSMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.

[lepnieH UKy pHBIE IPSIMBIE.

[Ipsimast, nepneHauKyasspHas IIOCKOCTU. [Ipu3Hak nepneHauKyIsspHOCTH
IPSAMOM U INIOCKOCTH.

Ilepnenaukynsip ¥ HAkJIOHHAs K IUIOCKOCTH. Teopema o0 Tpex
MEePIICHAUKYISPaXx.

Yron wMexzay IUIOCKOCTAMU. JIByrpaHHbIA yroJl. JIMHEWHBIM yroa
JIBYTPAHHOTO yIJIa.

IlepnenaukynsipHble  IUIOCKOCTH.  [IpW3HaK  NEepHEHIUKYISIPHOCTH
IIJIOCKOCTEM.

CBolicTBa NEPHEHIUKYISPHBIX MPSIMBIX U INIOCKOCTEH.

ITpu3ma, npaBuiibHasg npusmMa, napamuienenunes. [lupamuaa, npaBuiibHast
nupaMua. Y CE4eHHas IupamMua.

Humuuap. OceBoe ceuenue nuinHapa. Pazpeprka O0KOBOM MOBEPXHOCTH
UUJIMH]IPA.

Konyc. OceBoe ceuenune koHyca. Pa3BepTka OOKOBOW MOBEPXHOCTH
KOHYCa. Y CEUEHHBI KOHYC.

Cdepa. Illap. Ceuenuss cheppl W 1mapa IUIOCKOCThIO. KacarembHas
IJI0CKOCTH K cdepe.

['eoMeTpuyeckue BETUYMHBI
JnmuHa otpeska. PaccrosstHue Mexay IBymsi TOukamu. PaccTosiHue oOT
TOYKH J0 IPsAMOU. PaccTosiHre MeXy MapaJuIeIbHBIMU MPSIMBIMH.
JnuHa nomanou. [lepumMerp MHOTOyrojapHHKA.
JInuHa OKpY>KHOCTH U €€ TyTH.



Iiomans kpyra u €ro cexkropa.

N3Mepenust HEHTPAIBHBIX U BIIMCAHHBIX YTJIOB.

[nomanes ¢urypel. [lmomans TpeyronbHUKA, mapajlierorpamma,
npsIMOYTOJIbHUKA, poM0a, KBajpara, Tpaneluu.

Paccrossune or  TOUKM 110  IUIOCKOCTH.  PaccrosgHue  mexnay
MapaJUICIbHBIMU TPSMBIMU. PaccTosiHue MexXay NapajuieIbHbIMU OPSMOU U
IJIOCKOCThIO. PaccTossHne Mexay napaaieabHbIMU TIJIOCKOCTSIMM.

Yron Mexay npsAMbIMUA. YTOJ MEXIY IPAMBIMUA B IPOCTPAHCTBE. YTOJI
MEXKY MPSIMOU U MIIOCKOCTBIO. JIByIrpaHHBIA Yroi. YTOJ MEXAY NIOCKOCTAMM.

[Tmomaam 60KOBOM M TTOJTHOM MOBEPXHOCTEH Mpu3MBI. [1momaas 60KoBOM
Y TIOJIHOM IMMOBEPXHOCTEU MPSAMOMN MPU3MBL.

[Tmomaam 6OKOBOM 1 MOTHOM TOBEPXHOCTEH TTUPAMHU/IBI.

O6bem npusMbl. OObEM NUPAMHUIBI.

[Tnomans chepsl.

[Tnomaan 60KOBOM U MOJTHON MOBEPXHOCTEN UJIUH]IPA.

[Tnomaam 60KOBOM U MOJHOM MMOBEPXHOCTEN KOHYCA.

O6bem mummHApa. O0bem Konyca. O0beM mapa.

['eoMeTpuueckue nocTpoeHus
IlocTtpoeHne ¢ 1OMOLIBIO LUPKYJISd M JIMHEMKU  CEPEAUMHHOIO
NepHeHANKYISIpa K OTPE3KY, YIJIa, PABHOTO JAHHOMY, OMCCEKTPHUCHI yIIIa.
JleneHue oTpe3Ka Ha TPONIOPLUMOHAIBHBIE YACTH.
ITocTpoenue ceueHnii MHOIOTPAHHUKOB INIOCKOCTBIO.
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O. H. IuproTko. — MuHck: Anykarieis 1 BeixaBanHe, 2022.

/. COOpHHMK 3alad 10 MaTeMaThke: ydeOHoe Imocobue misg 6 Kiacca
YUpPEKICHUN OOIIEro cpeaHero oOpa3oBaHUSl C PYCCKUM SI3bIKOM OOY4YEHHS:
B2 4. / O. H. [luprotko, O. A. Tepemko. — MuHck: Anykaipisi 1 BEIXaBaHHE,
2020.

8. AnreOpa: ydeOHOe mocoOme mia 7 Kiacca YYPEKISHUH OOIIero
cpenHero oOpas3oBaHusi ¢ pycckuM si3bikom oOyuenusi / WU.T. Apednbena,
O. H. ITuprotko. — Munck: Haponnas acsera, 2017.

9. AnreOpa: yueOHOe mocobue a7 Kiacca YYpPeKICHUM oO01iero
cpeaHero obOpasoBaHMs ¢ pycckuMm si3bikoM oOyuenus / W.I'. Apedbera,
O. H. IIuprotko. — Munck: Haponnas acsera, 2022.

10. I'eomeTpusi: yueOHOe mocoOue st 7 Kiacca y4dpexAeHUM OOIlero
CpeHero oOpa3oBaHUs C pycCKUM s3bikoM oOydeHus / B. B. KazakoB. —
Munck: Haponnas acsera, 2017.

11. I'eomeTpus: yueOHOe mocoOue aig 7 Kjaacca YUPeKISHUM O0OIImero
cpeaHero oOpa3oBaHUs C pycckuM si3pikoM oOyuenms / B. B. Kaszako. —
Munck: Haponnas acsera, 2022.

12. Anrebpa: ydeOHOe mocoOue s 8 Kjacca YYpekKICHUW OOIIero
CpelHero oOpa3oBaHMs C pycckuM si3bikom oOydenus / W.I'. Apednena,
O. H. IIuprotko. — Munck: Haponnas acsera, 2018.

13. 'eomeTrpusi: yueOHOe mocoOue sl 8 Kiacca ydpexAeHUd OOIlero
CpeaHero oOpa3oBaHUsA C pycCcKuUM s3bikoM oOydeHus / B. B. KazakoB. —
Munck: Haponnas acsera, 2018.

14. Anrebpa: ydeOHOe mocoOue s 8 Kjacca YYpekKICHUW OOIIero
cpeaHero oOpa3oBaHHMS C pPycCKuM s3plkoM oOydenus / WM. I'. Apednena,
O. H. IuproTko. — MuHck: Anykarisis 1 BeixaBanHe, 2024,

15. 'eomeTrpusi: yueOHOe mocoOue sl 8 Kiacca ydpexAeHUM O0OIlero
cpeaHero oOpa3oBaHMs C pycckuM si3bikom oOydeHuss / B. B. Kazakos,
O. O.KazakoBa. — MuHck: Ajnykartibis 1 BeixaBanue, 2024,

16. Anrebpa: ydeOHOe mocoOue s 9 Kjmacca yYpekKIEHUW OOIIero
cpeaHero oOpa3oBaHHMS C pycCKuM s3plkom oOydenus / WM. I. Apednena,
O. H. ITuprotko. — Munck: Haponnas acsera, 2019.

17. Teomerpusi: yuebHoe mocobme st 9 kiacca ydpexaeHuid O0OIero
CpeaHero oOpa3oBaHUs C pyccKuM s3bikoM oOydeHus / B. B. KazakoB. —
Munck: Haponnas acsera, 2019.

18. I'eomeTpusi: yueOHOe mocoOue mis 9 kimacca ydpexJaeHUl oOIIero
cpeaHero oOpa3oBaHHMs C pycCKuM si3bikom oOyueHuss / B. B. Kazakos,
0.0.KazakoBa. — Munck: Hapoanas acsera, 2025.



19. Coopuuk 3amau mo anredpe: ydeOHoe mocobue st 7-9 KkiaccoB
yupexaeHui oOlero cpeaHero oOpa3oBaHusi C PYCCKUM SI3bIKOM OOydeHus /
N. T. Apednena, O. H. ITuprotko. — Munck: Hapoanas acsera, 2020.

20. Anrebpa: ydebHoe mocobme s 10 kimacca ydpexaeHuil 00IIero
cpeaHero oOpa3oBaHMs C pycckuM si3blkom oOyuenus / W.I'. Apednena,
O. H. IIuprotko. — Munck: Haponnas acsera, 2019.

21. CoopamK 3amau 1o anredpe: yudeOHoe mocobme musa 10 kmacca
YUPEKJICHUN O0OIIEero cpeaHero oOpa3oBaHUS C PYCCKUM SI3bIKOM OOyYeHUs
(6azoBeiii W moBsiieHHBIH ypoBHH) / W.T. ApedneBa, O. H. [luprotko. —
Munck: Haponnas acsera, 2020.

22. I'eomeTpust: yuebHoe mocobme i 10 kimacca ydpexJieHui o0Iero
cpeaHero oOpa3oBaHMS C PYCCKUM s3bIKOM 0OyueHus (0a30BBIM U
noBblllieHHbIA ypoBHU) / JI. A. Jlatotun [u ap.]. — MuHck: Anykainpsis i
BeIXxaBaHHe, 2020.

23. Anrebpa: yudeOHoe mocobue nans 11 kjmacca ydpexaeHuid o00IIero
CpelHero oOpa3oBaHMs C pycckuM si3bikom oOydenus / W.I'. Apednena,
O. H. ITuprotko. — Munck: Haponnas acsera, 2020.

24. CoopHuk 3amay mo anrebpe: ydeOHoe mocodbuwe i 11 kimacca
yUpeXJIeHU oOLIero cpeaHero oOpa3oBaHUsl C PYCCKUM SI3bIKOM OOYUEHHS
(6azoBeiii W moBwimeHHbIH ypoBHH) / W.T. ApedneBa, O. H. [Iuprotko. —
Munck: Haponnas acsera, 2020.

25. I'eometpusi: yueOHoe mocobue st 11 kiacca yupekaeHuid 0o01ero
cpeaHero oOpa3oBaHMUS C PYCCKUM SI3BIKOM oOyueHusi (0a30BbIM U
noBbIIeHHbI ypoBHU) / JI. A.Jlatotun [u np.]. — Munck: benopycckas
Ounukiionenus umenu Ilerpycst bposku, 2020.

26. COopHHK 3a7a4 M0 TeoMeTpuu: yueoHoe mocodue nmst 10 — 11 kiacca
YUPEKJICHUN 00IIero cpeaHero oOpa3oBaHHUS C PYCCKUM SI3BIKOM OOyYeHUS
(6azoBbIil U noBbiIeHHBIN ypoBHM) / JI. A. Jlarotun, b. JI. UeboTapeBckuil. —
Munck: Haponnas acsera, 2021.



