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I[TOACHUTEJIbHA S 3ATTNCKA

[IporpaMMa BCTYNUTEIBHBIX HCHBITAHUN IO Y4eOHOMY TIPEAMETY
«MaremaTuka» TMpeaHa3HadYeHA ISl JIUI, IOCTYMAIONUX B YUPEKICHHUS
BBICIIETO 00pa3oBaHUs JIsl MOJYyYEHUs] OOIIETO BBHICIIETO U CIEIUAIBLHOTO
BBICIIIETO 00pa30BaHUsI.

TpeGoBanusi K MOArOTOBKE aOMTYPUEHTOB M COJEpKaHHE Y4eOHOTO
MaTepuansa CTPYKTYPUPOBAHBI 1O OCHOBHBIM COJIEPKATECIbHBIM JIMHUSIM
y4eOHoro npeaMera «MaremaTukay.

TPEBOBAHUMA K ITOAI'OTOBKE ABUTYPUEHTOB
Yucna u BBIYUCICHUSA

Abumypuenm oondxcer 3Hamv.

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

MpaBUjIa OKPYTJICHUS HATYpabHBIX YHCEN, IECATUIHBIX APOOEH;

OCHOBHO€ CBOMCTBO JIpo0H;

IpaBUJia BBHITIOJTHEHUSI apu(PMETHUECKUX JIEUCTBUM C pallMOHATbHBIMU
YUCJIaMu;

0003HAYEHHUSI YUCIIOBBIX MHOXKECTB;

mpaBUJia HAXOXJICHUS MPOIIEHTa OT YHUCJa, YUCJA MO €ro MPOLEHTY,
MPOLEHTHOT'O OTHOILLICHHS YK CET;

CBOWCTBA NIPONOPLNH;

F€OMETPUYECKUI CMBICT MOAYJISA YHCIIA;

OIPEJEIICHUE U CBOMCTBA KBAJPAaTHBIX KOPHEN;

OTPE/ICJICHUSI CTETEHEH ¢ HATypalbHBIM, ICJIBIM M PaIlMOHATBLHBIM
MOKa3aTelsIMHU;
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2, M 2,27, utg o, Ctg o Ay 3TUX yIIIoB (B Cilyyae CYIECTBOBaHUS 3THX
3HAYCHU);
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3HAYCHUS BBIPAKCHHUH arcsin oL M arccos o, pu o, paBHOM 0, ii, i?,
7, +1, u BeIpaKeHuii arctg oL u arcctg o pu o, paBuoM 0, 3 ,+1, =3;

ompeesieHue orapudma qucna.

Abumypuenm 0ondxicer ymemsn.

BBITIOJIHATH OIEpaIldi CJIOKCHUS, BBIYUTAHUS, YMHOXKCHHS, JCICHUS
JEHCTBUTEILHBIX YUCET,

HAXOJUTh JCIUTEIN YUCIa U KpaTHbIC YHCIIa; OOIINUE CTUTEIIN YUCEeIT
U oOIMe KpaTHBIC 4WCcell; HauOOJBIINNA OOIIMI JEIUTENIb U HauMEHBIIEEe
oO11iee KpaTHOE;

BBITIOJTHSATD JICICHUE C OCTATKOM M MPEJICTABIATh YHUCIIO B BHJIE CyMMBI
OCTaTKa M MPOU3BEACHHS YaCTHOTO M aenutens (a=0 - g+ r,roe 0 <r <b);

HAaXxOJWTh 3HAYCHMsI CTEMCHW 4YHCJIAa C HATYpalbHBIM W IICJIBIM
[I0Ka3aTeISIMU;

MIPUMEHSATH MMPABUIIa COKPAIEHUS TPOOei;

CpaBHUBATH IPOOH;

BBITIOJTHATH MPE0OPa30BaHUs YUCIOBBIX BRIPAKEHUN C palliOHATBHBIMU
YHCJIaMU,

HaXOJUTh MPOILECHT OT YHCJA, YHCIO IO €ro MPOIEHTY, MPOICHTHOE
OTHOIIIEHUE YHUCET;

HAXOJIUTh HEU3BECTHBIN YICH MPOTIOPIINH;

OKPYTJIATH YHCIIA U PE3YIbTaThl BEIYUCICHUH C 3aJaHHON TOYHOCTHIO;

HAXOJIUTh MOYJIb YUCIIA,;

BBIUUCIIATH apupMeTHUYECKHI KBaJIPaTHBIN KOPEHb u3
JICUCTBUTEJILHOT'O YHCJIA;

BBITIOTHATh TPEOOpa30BaHWS W BBIYUCIIATH 3HAYCHHUS YHCIOBBIX
BBIPOKCHHM, COJIEPIKAIINX OTICPAIMIO U3BJICUCHHSI KBaIPATHOTO KOPHSI;

NIEPEBOINTh TPAAYCHYIO MEPY YIJOB B paJMaHHYIO M BBITOJTHATH
oOpaTHOE JICUCTBUE;

MCIIOJIB30BaTh CIWHUYHYIO OKPYXKHOCTBH JUISI HAaXOXXICHUS 3HAYCHUHN
CHUHYyCa, KOCHHYCa, TAHTCHCA U KOTAaHTeHCa 3aITaHHBIX YTJIOB.

HaXxOJUTh YHCJIOBBIC 3HAYCHHS TPHUTOHOMETPHUYCCKUX BBIPKCHUH,
UCIIONB3Ysl 3HAYCHUS CHHYycCa, KOCHHYCa, TaHI€HCa H KOTaHIeHCa
MIPOM3BOJIBHOTO yTJIA.

BrIpaxkeHus 1 ux npeoodpa3oBaHUs
Abumypuenm Oondxcer 3Hamb.



(OpMyJIBI COKpAIIEHHOTO YMHOXKEHMsSI: KBaapaT CyMMbl M KBaapar
PA3HOCTH JIBYX BBIPQXKEHUI; pa3HOCTh KBAJIPaTOB JIBYX BBIPAKEHU;

IpaBUJia U AJITOPUTMBI IEHCTBUN C OJHOUJIEHAMH U MHOTOUYJICHAMU;

CHOCOOBI PA3JI0KEHUSI MHOTOUJIEHA HA MHOKHUTENH;

npaBuja  CJIOXKEHMS,  BBIUYMTAHUSA,  YMHOXEHUS U JICJICHUS
panMoHaNIbHBIX APOOEH;

MpaBUJjIa COKPAILEHHs pallMOHATIbHBIX IpO0Oeii;

OCHOBHBIE CBOMCTBA KOPHS N-1 CTENCHU;

COOTHOILIEHUSI ~ MEXIY CHHYCOM, KOCHHYCOM, TaHI'€HCOM U
KOTaHT'€HCOM OJTHOTO M TOT'O K€ yrIila (TPUTOHOMETPUUYECKUE TOXKIECTBA);

(opMyIbl: TpPUBENEHUSA, CYMMbl M Pa3HOCTU apryMEHTOB, JBOWHOIO
apryMeHTa; NpeoOpa3oBaHUs CYMMbl U Pa3HOCTU TPUTOHOMETPUUECKUX
(GyHKLMI B IPOU3BEACHUE;

CBOMCTBAa CTENMEHENl C HaTypalbHbIM, LEJIbIM U PALUOHAIBHBIM
MOKa3aTeJsIMU: YMHOXKEHHE W JICJICHUE CTEIECHEHW, BO3BEJICHUE CTENEHU B
CTENEHb, CTENIEHb MPOU3BEICHUS U YaCTHOIO;

OCHOBHOE€ JIOTapU(MUYECKOE TOKAECTBO;

CBOMCTBa JOorapu(MoB;

(dopMyiy mepexona ot jgorapudma ¢ OJHUM OCHOBAHUEM K Jiorapupmy
C IPyTHM OCHOBAaHHEM.

Abumypuenm 0ondxicer ymems.

MPUBOAUTH OAHOUYJIEH U MHOTOUJIEH K CTAHJAPTHOMY BHUY, BBIIOJIHSATH
olnepalud C OJHOWIEHAMU W MHOTOWICHAMH: YMHOXXEHHUE, JACJICHHE U
BO3BEJICHUE B CTENEHb OJIHOWIEHOB, MPUBEICHUE MOJOOHBIX ClAaraeMbIX
MHOTOYJIEHa, YMHOKEHHE U JCJIICHHE MHOTOWICHA Ha OJHOYJIEH, CIOXKEHUE,
BBIYMTAHUE, YMHOKEHNE MHOT'OUYJIEHOB;

NPUMEHSTH (OPMYJIbl COKPAILIEHHOTO YMHOXEHUS U1 TOXKIECTBEHHbIX
npeoOpa3zoBaHUl MHOTOUYJICHOB;

packiiapBaTh MHOTOYJIEHBl HAa MHOMKHUTEIU CIIOCOOAMM: BBIHECEHUS
OOLIEro MHOXHUTENSI 3a CKOOKHM, TpYNNUPOBKH, NPUMEHEHHUS (OpMys
COKpAIIICHHOTO YMHOXXEHMS: KBaJpaTa CyMMbl M KBaJpara Pa3HOCTH JIBYX
BBIPDAKCHMI; pPa3sHOCTH KBaJApaTOB [JIBYX BBIP@KEHUW; pacKIIaJbIBaTh
KBaJPATHBIN TPEXUJIEH HA MHOKHUTEIIN;

HAXOJUTh 00JIACTh OMPEEICHUSI BHIPAXKEHUS C IEPEMEHHOM;

BBITMOJIHSATH ONEPaH C PAlMOHATILHBIMU IPOOSIMU;

HaXOJIUTh 3HAYEHUE BBIPAKEHUS C NEPEMEHHBIMU IMpPHU 3aJaHHBIX
3HAYEHUSX MTEPEMEHHBIX;

UCIOJIb30BaTh 3aKOHBI apU(PMETUYECKUX ACHUCTBUU M YHPOLICHUS
BBIYHMCIICHUN U TPeoOpa3oBaHus BbIpAKEHUH;

BBIYKCIIATh KOPEHb N-I CTENEHU U3 IEUCTBUTEIBHOIO YHCIIA;

BBINIOJIHATh  TOXKJIECTBEHHbIC IPEOOpa30BaHUsl pAlUMOHAIBHBIX U
UPPALMOHAIIBHBIX BBIPAKEHU;



HaxOJUTb YMCJIOBBIE 3HAYEHHUS TPUTOHOMETPUUYECKUX BBIPAKCHUU,
UCIOJIb3Ysl 3HAUEHUS TPUTOHOMETPUYECKUX (PYHKIUN U COOTBETCTBYIOLIUE
bopMyIIBL;

BBINOJHATh TOXJAECTBEHHbIE INPeoOpa30BaHUsl TPUTOHOMETPUUECKHUX
BBIPAXKEHHI C IOMOUIBI0 TPUTOHOMETPUUYECKHUX (POPMYIT;

IIPUMEHAThL  CBOMCTBA CTENEHEHM ¢ HATypaJbHBIM, LEIBIM U
pallMOHANBHBIM II0KA3aTEsAMU JUIsl  BBIYUCICHUSA 3HAYCHUW YHCIIOBBIX
BBIPXKECHUI U Pe0Opa30BaHUs BbIPAKEHUN;

OPUMEHSTh OCHOBHOE JIOrapu(PMHUECKOE TOXKAECTBO U  CBOMCTBa
Jorapu@moB ISl YIPOILEHUS BbIPAKEHUH.

BBIMOJHATh TOXJIECTBEHHbIE IPEOOpPa30BaHMsI IOKA3aTEIbHBIX U
J0rapu(pMUUECKUX BBIPAKEHUH.

YpaBHEHUS U HEPABEHCTBA

Abumypuenm oondxcer 3Hamb.

CBOMCTBA YMCJIOBBIX HEPABEHCTB;

CIOCOOBI  PEIICHUS CHUCTEM JIMHEWHBIX ypaBHEHUW C JAByMs
IEPEMEHHBIMU;

BU/JIbl KBAJIPATHBIX YPAaBHEHUI;

dbopMynBl:  OTUCKpUMHHAHTa  KBAApPaTHOTO  ypaBHEHUS, KOpHEU
KBaJ[paTHOT'O YPAaBHCHUS;

Teopemy Buerta (npsmyro u oOpaTHy10);

QJITOPUTM NMPUMEHEHUS METO/[a UHTEPBAJIOB;

OCHOBHBIE METO/IbI PEMICHUSI UPPALUOHAIBHBIX YPABHEHUM;

(bopMyIIBI pelieHus: MPOCTEHIIINX TPUTOHOMETPUIECKUX YPaBHEHUH.

Abumypuenm oondxicer ymems.

pelaTh JTUHEWHbIC, KBaJAPATHBIC, YPABHEHUS U CBOJSIIUECS K HUM,;

peliaTh CUCTEMbl U COBOKYIHOCTH JIMHEHWHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM;

pemaTh IpoOHO-pallMOHAIBHBIC YPABHEHUS,

peniaTh TBOMHbIC HEPABEHCTBA,;

penaTh HEpaBEHCTBA METOJOM UHTEPBAJIOB;

pemaTh KBaJIpaTHbIE HEPABEHCTBA U CBOJISAIIUECS K HUM;

pemarh CUCTEMbl U COBOKYIHOCTHM HEPABEHCTB, COJEpIKAIIHE
KBaJ[paTHbIE HEPABEHCTBA;

pemaTth IpoOHO-pallMOHAIbHBIE HEPABEHCTBA METOJIOM UHTEPBAJIOB,;

peliaTh CUCTEMbI YPAaBHEHUM C IBYMS IEPEMEHHBIMU;

peniaTh UppaluoHaIbHbIC YPAaBHEHUS;

pemath OpOCTEHIIMEe TPUTOHOMETPUYECKHE ypaBHEHUS Sinx =
a,cosx =a, tgx=a, ctgx =a wu ypaBHECHHS, CBOIIIINCCI K HHUM
(MeTogaMu  pa3NoOKEHHST HAa  MHOXHTENM, 3aMEHOM  IEPEMEHHOM),
OJIHOPOJHBIC TPUTOHOMETPUUECKHE YPAaBHCHUS;



pemiath  MoKa3areiabHble M JorapupMHUUecKUe YypaBHEHHsS Ha
OCHOBAaHMM CBOMCTB IIOKa3aTeJIbHOM | JiorapudMu4eckor (QyHKIHM, ¢
MTOMOIIBIO PA3JIOKEHUS HA MHOXKHUTEIN, 3aMEHOM ITIEPEMEHHOM;

pemaTh OJHOPO/IHBIE TOKA3aTEIIbHBIE YPABHEHUS;

pemaTh MokaszaTelbHble W JOrapu(pMUUECKHE HEPABEHCTBA Ha
OCHOBAaHHUM CBOMCTB IOKa3aTebHOM u JiorapudpmMudeckod (QyHKIUMA, ¢
ITOMOIIBIO PA3JI0KEHUS HA MHOXKUTEIIN, 3aMEHOMN IIEPEMEHHOM;

MPUMEHATh TpapUUECKyl0 HWHTEPIPETAUI0 PEIICHUS YpPaBHEHUM,
HEPABEHCTB U CHCTEM YPaBHEHUI U HEPABEHCTB;

peniaTh TEKCTOBbIE 3a7aul apu(PMETHUYECKUM CIOCOOOM, C TOMOIIBIO
ypaBHEHUI, HEPABEHCTB U UX CHUCTEM.

Koopaunartsl u GpyHKIMH
Abumypuenm oondxcer 3Hamb.
QITOPUTMBI MOCTPOCHHUS rpadKa JMHEHHOM, KBaIpaTUUHON (DYHKIUI;
QITOPUTM TOCTPOEHUS Trpaduka JHUHEHMHOrO YpaBHEHUS C AByMs
IIEPEMEHHBIMU;

cBolictBa u rpaduku QyHKIui y = S (k+0),y=x3y=|x|,y=

Vx;

paBuiIa MOCTPOCHUS rpadukoB byHKIMH C TIOMOIIBIO
npeoOpa3zoBaHU;

dbopMyITy JUTUHBI OTPE3Ka C 3aJJTaHHBIMU KOOPJAMHATAMU KOHIIOB.

ypaBHEHHUE OKPY>KHOCTH;

dbopMyJibl N-TO YJIEHa W CYMMbI N TE€PBBIX WICHOB apuPpMETUUECKOUN
Y TEOMETPUYECKON ITPOTPECCHUN;

XapaKTEPUCTUYECKHNE CBOWCTBA apU(PMETUYECKONW U F€OMETPUUECKOU
IIPOrPECCHI;

dbopmMyry CymMMBbl  OECKOHEYHO  YOBIBAIOIIEH TIeOMETPHYECKON
IPOTPECCUH;

CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIIMIA;

paBUJia HAXOXKJICHUS MPOU3BOTHON CYMMBI, Pa3HOCTH, TPOU3BEACHUS,
4acTHOTO (yHKIIMIA;

CBA3b MEXIy Bo3pacTtanueMm (yObiBaHueM) (GYHKIMM M 3HAKOM €€
MIPOU3BOIHON;

(U3UYECKUI U TCOMETPUICCKHUI CMBICI TIPOU3BOTHOM;

OTIPE/ICJICHUE U CBOMCTBA MTOKA3aTeIbHOM (hYHKITUH;

onpeJieJIeHUue U CBOMCTBA JorapuMuueckoil GQyHKINH;

Abumypuenm 0ondxicer ymemsn.

n300pakaTh TOUKY Ha KOOPAMHATHOM TIOCKOCTH T10 €€ KOOpJIMHATaM U
0 33JIaHHOM B KOOPAMHATHOW IJIOCKOCTH TOUKE HAXOAUTh €€ KOOPJUHATHIL;



UHTEPIPETUPOBATH u npeoOpa3oBLIBATH uH(dopMaIuIo,
NPEACTABICHHYI0 B TaOJNMIIAX M JAWarpaMMax, OTPaKarollyl0 CBOWCTBA U
XapaKTEPUCTUKU PEATbHBIX MIPOILIECCOB U SIBJICHUM;

UCIOJIb30BaTh HMH(POPMAIINIO, MPEJACTABICHHYIO B BHJE TaOIUI U
Jyarpamm, JIJisl COCTaBIICHUS U PEILICHUS 3a]1aY;

CTPOUTH rpaMKH JIMHEUHOW, KBAAPATUYHON (YHKIIMIA;

CTpOUTH rpadKu JIMHEHHBIX YPABHCHHH C IBYMsI IEPEMEHHBIMH;

cTpouTh rpaduku GyHKIUHN § = g (k= 0),y =x3y= x|,y =Vx;

HAXOJUTh: O0JIACTh OMPEJECICHUS] W MHOXKECTBO 3HAYCHHH (DYHKIIHH;
HyMd (QYHKIIUH; TPOMEKYTKH 3HAKOMOCTOSHCTBA (DYHKIIMH, MPOMEKYTKH
BO3pacTaHus U yObIBaHUS (DYHKIIUY;

VCIOJIb30BAaTh  OIPEACIIEHUS YETHOM, HEYETHOW, MEPUOJUYECKON
bynKImii;

cTpouth Trpaduku dyskumii: y = f(x £ a), y = f(x) £ b, a, bER
C MOMOIIBIO TIpeoOpa3oBanus rpaduka Gyukuuu y = f(x);

3aMKUChIBaTh YPAaBHEHHE OKPYKHOCTH C 3aJaHHBIM IIEHTPOM U
paguycom;

HAXOJIUTh JUTMHY OTpe3Ka, 3Hasi KOOPAUHATHI €r0 KOHIIOB;

OPUMEHATH: (HOpPMYJIBI N-TO 4iIeHa Ui ONpeAeJicHUs YiIeHa
IPOrPecCuy IO €r0 HOMEpPY M HOMepa 4ieHa MPOrPEecCUU; OIpeaeTeHUs
pasHOCTH apu(PMEeTHUEeCKON MPOTrpeccCH | 3HAMEHATENsI T€OMETPUUECKON
POrPECCUU; XapaKTEPUCTUYECKUE CBOMCTBA JJiA ONpEIeICHHs BHUAA
MOCJICIOBATEILHOCTH,  pEIIeHUsT  3aJad  Ha OTBHICKAHHE  DJIEMEHTOB
IIPOrPECCHI;

HAaXOJUTh CyMMy OCECKOHEYHO YyOBIBAIOIIEH  T'€OMETPUUECKOU
IPOrPECCUU;

CTPOUTHh TpadUKU TPUTOHOMETPUYECCKUX (YHKIMH W TPUMEHATH HX
CBOMCTBA;

NPUMEHSTD MPaBUJIA TSI HAXO0XACHUS TPOU3BOAHBIX (DYHKITHIA;

HaXOJUTh 3HAYCHUS ITPOU3BOJHON B TOUKE;

OTpeNeNsTh TMPOMEKYTKM MOHOTOHHOCTH, TOYKH OKCTPEMyMa,
KCTPEMyMBbI QyHKIINH;

CTpOUTh TpaduKW TMOKa3aTeabHONW (PYHKIIMH C  pPa3IMYHBIMU
OCHOBaHUSIMU;

NPUMEHSATh CBOWCTBA W TpauKH TOKa3aTeIbHOW (YHKIHH C
pa3IMYHBIMU OCHOBAaHUSIMU JJII CpaBHEHUS 3HAYCHWH TMOKa3aTeIbHON
GyHKIIMM,  ONpENEeNICeHUs MHOXKECTBAa  3HAUYCHHM, HAWOONbIIEro |
HAaUMEHBIILIET0 3HAUCHUI;

cTpouth rpaduku jgorapupMuuecko GYHKIUH C Pa3TAIHBIMU
OCHOBaHUSIMU;



OPUMEHATH CBOWCTBA M Trpaduku Jorapupmuyeckod GyHKIHH C
pPa3IMYHBIMU OCHOBAHMSIMHU JJIsI CPAaBHEHHUS 3HAaYEHUN JorapupMHUUecKou
GyHKIMM, HAXOXJEHUs OOJACTH OINpEACTICHUS] U MHOXKECTBAa 3HAYCHUH,
HAMOOJIBIIIET0 U HAMMEHBIIIETO 3HAUCHUI.

['eomerprueckue GUrypsl 1 UX CBOMCTBA

Abumypuenm oondxcer 3Hamb.

OCHOBHBIE CBOMCTBA U MPU3HAKHU (HUTYP HA TJIOCKOCTH;

CBOWCTBA: CMEXHBIX YIJIOB; BEPTUKAIBHBIX YIJIOB; NEPIEHIUKYIISAPA K
MPSIMOW; CBOMCTBA YTJIOB IIPH JIBYX MAPAJUIETBHBIX MPSAMBIX U CEKYILEH;

NPU3HAKH NapaJIEIbHOCTH NPSIMBIX;

NPU3HAKH: PABEHCTBA TPEYTOJbHUKOB; PABEHCTBA MPSMOYIOJIbBHBIX
TPEYrOJIbHUKOB;

CBOWMCTBA W  TNPHU3HAKU: PaBHOOEPEHHOTO  TPEYroJbHUKA,
napajiejaorpaMmma, MNpsSMOYTOJIbHUKA, poM0Oa, KBajapara, paBHOOEAPEHHOU
Tparnenuy,

CBOWCTBA: CPEOHEW JIMHUU TPEYTOJIbHHUKA, CPEIHEN JIMHUMU TPAIlCLUU;
MEJIMaH TPEYToJIbHUKA; BBICOT TPEYTOJbHUKA; OMCCEKTPUCHI TPEYTOJIbHUKA,;

TEOPEMBI: O CyMME€ YIJIOB TPEYTOJbHUKA; BHEIIHEM  YIJIE
TPEYrOJIbHUKA; COOTHOLIEHUH CTOPOH U YIJIOB TPEYTrOJIbHUKA; COOTHOLICHUN
KaTe€Ta W TUMNOTEHY3bl, HAKJIOHHOW U TMEPHNEHIMKYIApa K MPSAMOM;
HEPABEHCTBE TPEYrOJIbHUKA;

teopembl: Iludaropa, oOparnyro Tteopeme Iludaropa; o cpennem
OPONOPLUOHAIBHOM  (CPEJHEM  T€OMETPHUYECKOM) B IPSIMOYTOJBHOM
TpeyronbHuke;, @aneca; CHHYCOB; KOCHHYCOB U CIEACTBUS W3 TEOPEMBI
KOCHHYCOB;

MIPU3HAKHU TTO00HUS TPEYTOIbHUKOB;

CBOMCTBA: KacaTeJIbHOM K OKPYXHOCTH; OTPE3KOB KacCaTeIbHBIX K
OKPYHOCTH, MPOBEACHHBIX U3 OJHOW TOYKH; OTPE3KOB IEPECEKAIOIINXCS
XOpHA; OTPE3KAa KacaTeJIbHOM M OTPE3KOB CEKyUIEW, KOTAa KacaTelibHas W
CEeKyIlasi MPOXOJAT Yepe3 OJHY TOUKY, B3SITYI0 BHE OKPY>KHOCTH;

MPU3HAK KaCaTEIbHOU K OKPYKHOCTH;

CBOMCTBA W IPU3HAKM BIMCAHHOIO YETBIPEXYTOJIbHUKA, OMMCAHHOTO
YEThIPEXYTOJIbHUKA;

TEOPEMBI: 00 OKPYXHOCTH, OIMCAHHOW OKOJO  TPEYrOJIbHHKA;
00 OKPY>KHOCTHU, BHUCAHHOU B TPEYTOJIbHUK;

AKCUOMBI CTEPEOMETPUM U CIEJACTBUA U3 HUX;

CBOWCTBA: NPU3MbI, NapajUIelIENUNENa, MUPAMUIbI, YCEYEHHOU
MAPaMHUJIbI, TPABWIIBHBIX MHOTOIPAaHHUKOB;

CBOWCTBA TEJ BpallleHUs] HTWINHAPA, KOHYCa, YCEUEHHOr0 KOHYCa, 1apa
(cdepnr).

Abumypuenm oondicen ymems.



NPUMEHSATH CBOMCTBAa (PUT'Yp Ha MJIOCKOCTH M OCHOBHBIE OTHOUICHUS
IJIAHUMETPHH;

NPUMEHSATh CBOMCTBA MPOCTPAHCTBEHHBIX (UTYp U  OCHOBHBIC
OTHOILIEHUSI CTEPEOMETPHUH;

MIPUMEHSTH PA3JIMYHBIE METOBI ISl PEIIEHUS] TEOMETPUUECKUX 33/1a4.

['eomeTpuyeckue BeIUUUHbBI
Abumypuenm oondxcer 3Hamb.
ONpEJECICHUsI:  MHOTOYIOJIbHHMKA;  JHaroHald  MHOTOYTOJIbHUKA;
MepUMETPAa MHOTOYTOJIbHHUKA; BBIITYKJIOTO MHOTOYTOJIbHUKA;
dbopMyIIBI I HAXO0XKICHUS JUTMHBI OKPY>KHOCTH U TUJIOIIAIN KPYTa,
CBOMCTBA IUIOIIAJIE1 MHOTOYTOJIbHUKOB;
dbopMyJibl UIOMIAUA: TPEYTOJIbHUKA, MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,

PaBHOCTOPOHHETO TPEYTrOJIbHUKA, KBaJpara, NpsSIMOYTOJIbHUKA,
napajuiesiorpaMma, Tparenud, poM0a, Kpyra M €ro 4acteil, MpaBUIIbLHBIX
MHOT'OYTOJIbHUKOB;

CBOMCTBO IUIOMIAJEH TTOTI0OHBIX TPEYTOJIBHUKOB;

CBOMCTBA BIUCAHHBIX YIJIOB, OMUPAIOIIMXCSA HAa OJHY M Ty K€ IyTY,
OMHPAIOIINXCA HA TUAMETD;

CBOMCTBA: MEPIEHIUKYJSPHBIX MPSAMBIX; MEPICHIAUKYISIPHBIX MPIMOU
Y TUTOCKOCTH; TICPIICHINKYJISIPHBIX TUIOCKOCTEH;

TEOPEMY O TPEX MEPICHIUKYIISIpax;

dbopmysbl: TUIOMIAA OOKOBOW U TOJHOW MOBEPXHOCTEH MPU3MBI;
IJIomaa OOKOBOM M TIOJIHOM TIOBEPXHOCTEH IMPABWIBHON IMHPAMUJIBI;
o0beMa mMapajuieNenureia, TpU3Mbl, TUPaAMUILI; TUIOMAAN cephl; 00bema
mapa; Iiom@aad OOKOBOM M IOJHOM TOBEPXHOCTEH MMIMHApPA; O0BheMa
MAJTMHPA; TUTomaad OOKOBOW M TIOJIHOW TOBEPXHOCTEH KOHyca; oObema
KOHY(Ca;

Abumypuenm 0ondxicer ymemsn.

BBIYHCIIATH 3HAYCHUS TCOMETPUUCCKUX BEIIMUNH;

OpUMEHATh (HOpMyJbl TUIOHAANM OOKOBOW W TOJHOW MOBEPXHOCTEU
MPU3MBI U IPABUIILHON MUPAMUIBI ISl pEIISHUS 3a/1a4;

HaxXOJIUTh PACCTOSHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE MEXIY
napayieIbHBIMU MPSMBIMUA, PACCTOSHUE MEXIY NMapauieIbHBIMU MPSIMOU U
MJIOCKOCTBIO, PACCTOSIHUE MEX Y TapajuieIbHBIMU TIOCKOCTSIMU;

HAXOJIUTh YTOJ MEXIY MPAMBIMU;

HaXOJIUTh YroJI MEXKIYy MNPSIMBIMH B TIPOCTPAHCTBE, YroJ MEXIY
NPSIMON U TNIOCKOCTBIO, YTOJI MEXKTY TIIIOCKOCTSIMU;

NPUMEHATh  (GOpMYJIbl O00BEMOB TapajUIeienureaa, PU3MBI U
MUPaMUIBI JIJIS1 PEIICHUS 3a71aY;

HaXOJIUTh OOBEMBI U TIJIONIAIA IOBEPXHOCTEH TEJ BpaIICHUS.



['eoMeTpryeckue mocTpoeHuUs

Abumypuenm oondxcen 3Hamb.

OCHOBHBIE OIEpaIiH, BHITIOJHIAEMbIC IUPKYJIEM U JTUHEHKOM;

ATanbl pelIeHus 3a/1a4 Ha MOCTPOCHHUE;

Abumypuenm oondxicer ymemsn.

permarh OCHOBHBIC 3aJadyd Ha IOCTPOCHHE C IMOMOIIBIO IHUPKYJIS H
JIMHCUKU;

CTPOUTH CEUCHUSI MHOTOTPAaHHUKOB TIJIOCKOCTHIO HA OCHOBAHUH aKCHOM
U CJICJICTBUU U3 HUX;

CTPOUTH CEUECHUS] MHOTOIPAaHHUKOB TUIOCKOCTHIO Ha OCHOBAaHUH TEOPEM
O MapajuIeIbHOCTU MPSIMOM U TUIOCKOCTH, MAPaIETbHOCTH TUIOCKOCTEH,;

CTPOUTHh CEYEHHUS IWIMHApPA IUIOCKOCTAMHM, TapajUyieIbHON U
NePIEHANKYISAPHON OCH ITUITUHAPA,

CTPOUTH CEUEHHE KOHYyCa IUIOCKOCTHIO MapaljIeIbHOW €r0 OCHOBAHHUIO;
MJIOCKOCTBIO, TTPOXO/ISIICH Yepe3 BEpIINHY KOHYCA.

COAEPXAHHNE YYEBEHOI'O MATEPHUAJIA
Yuca 1 BEIYUCIICHUS

Harypanbubie uncna. CrnokeHue, BbIYMTaHUE, YMHOKEHUE U JCIICHUE
HaTypalibHbIX uyucen. CpaBHeHHME HaTypaidbHbIX 4ucel. IIpocteie u
cocTaBHble uucna. [lemurens, KparHoe. YUeTHblE W HEYETHBIE YHUCIA.
[Ipu3Haku genuMocTH Ha 2, 3, 4, 5, 9, 10. lenenue ¢ ocratkom. Paznoxenue
HAaTypaJbHOTO 4YHCJIa Ha NPOCThie MHOXUTenu. OOIuUi JeIUTENb,
HauOopIuid  o0mmit aenutens. OOmIee KpaTHOE, HaWMEHbIee oOIee
KpaTHOE.

[lenbie yncna. J{elcTBUS HAJT LIEIBIMU YUCIAMU.

OObikHOBeHHBIE ApoOu. IlpaBuibHBIE U HEMpPaBWIbHBIE JIPOOH.
OcHoBHOe cBoicTBO ApoOu. CokpaiieHue OOBIKHOBEHHBIX JAPOOEH.
CpaBHeHHEe OOBIKHOBEHHBIX JpoOeil. Omepauuu CI0XKEHUs, BbIYUTAHUE,
YMHOXXEHHUE U JIeJICHHUE OOBIKHOBEHHBIX JpoOeid. CmeniaHHble 4ucia U
NEeUCTBUSA HAJl HUMH.

Hecatnansie apobu. CpaBHEHHE OECATHYHBIX npobOeit. Omeparuun
CIIOKCHHS, BBIUMTAHWE, YMHOXXCHHE | JIeJICHHE JECATHYHBIX APOOCH.
OKpyTrJIeHUE YHCell.

Pannonanbubie yncna. J[eicTBUs Hal palliOHAIbHBIMUA YUCIIAMU.

Nppaunonaneueie  uucna. JlencrBurensHble  yuciaa.  Monyib
JIEUCTBUTEIBHOTO YHCHA. [ €OMETPUYECKUI CMBICIT MOTYJIA.

ITpouenTtsl. Ilponopuus. OcHOBHOE CBOMCTBO mpomnopuuu. [Ipsimas u
oOpaTHasi IPONOPLUOHAIBHOCTD.

CreneHb ¢ HaTYpaJbHBIM U LEJTBIM MTOKA3aTEIIEM.

CreneHpb ¢ pallMOHAJIBHBIM TTOKA3aTEJIEM.

Jlorapudm uncna. JlecATUIHBIN JTOTapH(pM.



Pangnan. Yucno r.
Cunyc, KOCUHYC, TAHT'€HC, KOTAHT€HC YUCJIA.
ApKCHHYC, apKKOCHHYC, apPKTAaHT'€HC, APKKOTAHT€HC YUCIIA.

Bripaxkenust u ux npeodpa3zoBaHus

UucnoBsle BhipakeHUs. AnreOpanueckue BbIpaxeHus. TO0XJIECTBEHHO
paBHbIE BbIpaKkeHUsA. POPMYIIbI COKPAILLIEHHOTO YMHOXEHHUS:

a* —b*=(a—b)-(a+b);

(a+b) *=a’+2ab+b?;

(a—b) >=a’-2ab+b’.

OnHounmeH u  MHOrowieH. ClOXEHWE, BBIYMTAHUE, YMHOKECHUE
MHOTOYJICHOB, JEJIE€HNE MHOTOYIEHA HA OMHOWIEH. Pa3iioxkenne MHOro4IeHa
Ha MHOXKUTENU. TOXIEeCTBEHHbIE TPEOOPA30BAHMS MHOTOUJICHOB.

KBanparneii TtpexuneH. Pa3znokeHue KBaJpaTHOTO TpEX4WICHa Ha
JIMHENHBIE MHOKUTEIIN.

Panmmonansubie apodu. OCHOBHOE CBOMCTBO ApoOu. [leWicTBus Han
anredpandecKuMu TPOOSMHU. ToxnecTBEHHbIE npeoOpa3oBaHMUs
pallMOHAJIBHBIX BBIPAXKEHUM.

Kopens n-ii crenenn (NeN, n = 2). OCHOBHBIC CBOMCTBa KOPHS N-if
crenenu. [IpeoOpazoBaHue BhIpAXKEHUH, COACPKAIIMX KOPHU N-i1 CTENIECHHU.

CooTHOUIEHUSI ~ MEXIYy CHHYCOM, KOCHHYCOM, TAaHT€HCOM U
KOTAHT'€HCOM OJIHOTO M TOTO k€ yrila (TPUrOHOMETPUUYECKHUE TOXKIECTBA).

@opMmyIibl: MPUBEACHUS, CYMMBl U Pa3HOCTH apryMEHTOB, IBOMHOIO
apryMeHTa; MpeoO0pa3oBaHUsI CyMMbl U Pa3HOCTH TPUTOHOMETPUUYECKHUX
GbyHKLIMI B IPOU3BEACHUE;

ToxxnecTBeHHbIEC MPEOOPA30BAHUS TPUTOHOMETPUUECKUX BBIPAKEHUM.

CBoOJCTBa CTENEHEH C HATYPAJIBHBIM U LIEJIBIM NTOKA3aTEISIMHU.

CBoMCTBa CTENEHEH C pallMOHAIBLHBIMU MTOKA3aTEISMMU.

OcHoBHOE J0rapuPpMUUECcKOe TOKIECTBO.

Jlorapudm npousBeneHus, creneHu, yactuoro. Gopmyna nepexoaa ot
jorapudMa ¢ OJHUM OCHOBAHUEM K JIOTapu(PMy ¢ IPYTUM OCHOBAHUEM.

ToxnecTBeHHble ~ NpeoOpa3OBaHMs  BBIPAXKEHUN,  cOJEpiKallux
aorapuMsl.

YpaBHEHUS U HEPABEHCTBA

VYpaBuenus. Kopenb ypaBHeHusi. PaBHOCUIIBHBIE YpaBHEHMUSI.

JluHeriHOE ypaBHEHME C OJHOW NEepeMEHHOW. PelieHue TUHEWHBIX
YPaBHEHUM C OHOM MTEPEMEHHOM.

KBanparnoe ypaBaenne. @opmyiibl KOpHENW KBaAPATHOTO YPABHEHUS.

Teopema Buera.

PanmoHaiibHbIE ypaBHEHUSI, CBOJISIIIIUECS K KBAJAPATHBIM YPABHEHHUSIM.

JIpoOHO-paloHalbHbIC YPaBHEHUSI.



HppannoHanbHble ypaBHEHUS.

TpUroHOMeTpUYECKUE YPAaBHEHUS.

UucnoBele HEPAaBEHCTBA, MX TI'E€OMETPUYECKAs HHTEPIPETALIUs.
CBolicTBa YHCIIOBBIX HEPABEHCTB.

JIuHelHOEe HEpaBEHCTBO C OJHOW IlepeMeHHOW. PaBHOCUIBHBIE
HEpaBeHCTBA. PellleHHEe JMHEHHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.
JIBOMHbIE HEPABEHCTBA.

KBagpatHele HepaBeHcTBa. (CHCTEMBI KBaJpaTHBIX HEPABEHCTB,
PELIEHUE CUCTEM U COBOKYITHOCTEH HEPABEHCTB.

PanmonansHbie HepaBeHcTBa. J[poOHO-pallMOHAIBHBIE HEPABEHCTBA.
Meron nHTEpBaJIOB I PELICHUS PALMOHAIBHBIX HEPABEHCTB.

CucreMbl TMHENHBIX, KBAIPAaTHBIX, PAlMOHAIBHBIX YPABHEHUM C JBYMS
IIEPEMEHHBIMH.

CucTeMbl JMHEWHBIX, KBAJIpaTHBIX, PALMOHAIBHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM.

[lokazaTenbHbIE U TOTApU(PMUUECKHE YPABHEHUS U HEPABEHCTBA.

Koopaunats! u GpyHKIMH

JIuHelHble U CTOI0YATHIE AUATPAMMBI.

Koopaunatsslii 1yd. Koopannara Toukw.

KoopaunarHas mnpsmas W NOpSAMOYTOjbHas CUCTEMa KOOpPAMHAT.
OnpeneneHre KOOpAMHAT TOYKM HA KOOPAMHATHOM TMPSIMOM M HA
KOOpPJIAMHATHOU IUIOCKOCTHU. [TocTpoeHne TOUKH o ee KOOpAUHATAM.

PaccrosiHne Mexly IByMs TOUKaMHU Ha KOOPJIAWHATHOM IIJIOCKOCTH.

[Tousitne ¢ynkuuu. OO6nacTh omnpeneneHus (QyHKIUA. MHOXKECTBO
3HaueHuil ¢pyHkuuu. CriocoOsl 3amanus Gyukiuu. ['padux Pynknuu. Hymm
¢yukiuu. [IpomMexxyTKd 3HAKOMOCTOSIHCTBA. YETHOCTh W HEYETHOCTb
¢bynkuuu. [lepuoanunocts GyHkimu. Bo3pactanue u yObiBaHue (yHKIUU.
Makcumymbl 1 MUHUMYMBI (pyHKIIMU. Hanboblilee 1 HauMeHblllee 3HaYeHUs
(GyHKLIHMM HA IPOMEKYTKE.

JIuneliHoe ypaBHEHHE C JBYMs TMEPEMEHHbBIMH M €ro rpaduk.
YpaBHEHUST TPSIMOM M OKPYXKHOCTH. ['eomeTpuueckass HWHTEpIpETaus
CUCTEMBI JIByX YPaBHEHUH C ABYMS IEPEMEHHBIMHU.

®dyuknus y=ax + b, ee cBolicTBa U rpaduK.

Kk

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

Oyukims y=ax“+bx+c (a # 0), ee cBoiicTBa 1 rpaduK.

OyHKIHSA y=x3, ee CBOICTBA U TpaduK.

OyHKIUA Y= X , € CBOMCTBA W rpaduK.

OyHKLIHUSA Y= x| , €€ CBOMCTBA U rpaduK.
dynkums y=a* (a>0,a# 1), ee cBoiicTBa 1 rpaduK.



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

dyHKIM y=SiN X, ee CBOMCTBa U rpaduK.

@yHKIUA y=COS X, €€ CBOMCTBA U rpaukK.

OyHkus y=tg X, ee cBoMcTBa U rpaduk.

OyHk1Ms y=Ctg X, ee CBOMCTBa U TpaduK.

YucnoBas 1MocCien0BaTebHOCTh. AprU(METHYECKasi U T€OMETPUUYECKAs]
nporpeccu. Popmysbl N-ro WieHa ©W CyYMMbl N TEPBBIX YICHOB
apu(METHIECKON U TeOMETPUUECKOHN Tporpeccuu. beckoHeuHo yOpIBaromasi
reoMeTpuYecKas IPOTpECCHS. XapaKkTepucTUIECKUE CBOKCTBA
apu(METHICCKON U T€OMETPUUECKOMN TTPOTPECCH,

[Ipon3BogHasA, (U3HUECKUN CMBICI MPOU3BOJHOW, T€OMETPUUYECKUN
CMBICJI PpOU3BOIHOM. [Tpon3BoaHBIEC QYHKIMI: Y =C, Yy =aX + D,y = ax? + bx

k
+¢c,y= x,y=xX",ne N. [Ipapuna Haxoxaenus npoussonnsix: (cf)’ = cf’, (f
(5) -5
+9) =f + g, (fg) = f'g + fg’, \8 8 . Ca3b MeXIy 3HAKOM
IPOU3BOAHON (PYHKIIMHU U €€ BO3PACTAHUEM WM yOBIBAHUEM.

['eomeTpuueckue QUrypsl 1 UX CBOMCTBA

Touka, ripsimMasi, INIOCKOCTb.

JIy4, OTpe30K, yrosm.

buccexrpuca yria.

BepTukanbHbi€ yIribl, CMEXKHBIE YTIIBL.

[Tapannensupie npsimble.  [Ipu3Hakn mapauIeNbHOCTH — NPSIMBIX.
CBoiCTBA MapaJIEIbHBIX MPSAMBIX. [leprieHIUKYISIpHBIE NPSIMBIE.

MHuoroyronsHuK. CTOPOHBI, YIJIbl, JUArOHAIN MHOTOYTOJIbHUKA.

TpeyronbHUK, €ero meauaHa, OuccekTpuca, BbicoTa. [IpsMOYroibHbIH,
OCTPOYTOJIbHBIM, TYMOYTOJBbHBIA TPEyrodbHUKH. (CBOWCTBO OWCCEKTPHCHI
TpeyrosbHuka. CBONCTBO MeIHaHbl TpeyroiabHUKAa. COOTHOLIECHUS MEXIY
CTOPOHAMHM U yTJIAMU MMPOU3BOJIBHOTO W NPSMOYTOJIBHOTO TPEYTOJIbHUKA.

PaBeHCTBO TpeyronbHUKOB. [Ipr3Haku paBeHCTBA TPEYTOJIbHUKOB.

PaBHOOEIpEeHHBIN TPEYTOJbHUK. CgolicTBa u IIPU3HAKU
PaBHOOEIPEHHOT'O TPEYrOJIbHUKA.

PaBHOCTOpOHHUI TPEYTOJIBHUK.

Teopema Iudaropa.

[lepneHauKysIp ¥ HAKJIOHHAS.

Teopema daneca.

[Togobue TtpeyrompaukoB. Koaddunmenr mnomobus. I[lpuszHaku
000Ul TPEYTOJIbHUKOB.

CpenHsist TMHUA TPEYTroJIbHUKA U €€ CBOMCTBA.

Cymma yrjioB TpeyrojibHMKa. BHEIIHWMH yroa TpeyroJjbHHKA.
HepaBeHCTBO TpeyroJibHUKA.



Teopema cunycoB. Teopema KOCHUHYCOB. PerieHne TpeyrojibHUKOB.

CBOMCTBO CEPEIMHHOTO NEPIIEHIUKYIISIPA K OTPE3KY.

YeTbIpeXyroibHUKU:  MapajulesiorpaMM,  IPsIMOYTOJIbHUK,  pOMO,
KBaJIpat, Tpaeuus.

Cpennsist TMHUS Tpaneluu U €€ CBOKMCTBA.

CymMa BHYTPEHHUX YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

OKpy>KHOCTb U Kpyr. XOpJaa, IuameTp, paauyc. [lyra okpyKHOCTH.

B3anmHoe pacrnonokeHue mnpsAMou M OKpyxHoctu. KacarenbHas un
CeKyIlasi K OKPY>KHOCTH.

I{enTpanbHble U BIIMCAHHBIE YTJIBL.

3ameyaTenbHbIE TOUKU TPEyroyibHUKa. OKPYKHOCTh, OMMCAHHASL OKOJIO
TpeyrojbHuKa. OKpPYKHOCTb, BIIUCAHHAS B TPEYTOJIbHUK.

BrnircanHble 1 OMMCAaHHBIE YETHIPEXYTOJIbHUKMU.

[IpaBusibHBIE MHOTOYTOJIBHUKH.

B3anmHO€E pacnosnokeHue TOUEK, IPSAMBIX U IIJIOCKOCTEM.

[TapannensHble TpsiMble B IpocTpaHCTBE. [Ipu3Hak mapamieapbHOCTH
MPSAMBIX.

[Ipsimast, mapayienbHas wiockocT. [Ipu3Hak nmapamieabHOCTH OPSIMOU
Y TUIOCKOCTH.

CkpeuBaromuecs: npsmbie. [Ipu3HaK CKpEIIMBAIOMIMXCS MPAMBIX.
Yrona Mexay NpsiMbIMHU B POCTPAHCTBE.

[TapannenbHblie IIOCKOCTHU. [Ipr3HaK mapamIeIbHOCTH TUIOCKOCTEN.

CBoMCTBA MapaJUIETbHBIX MPSAMBIX U IIJIOCKOCTENW B IPOCTPAHCTBE.

[lepnieH UKy pHBIE IPSIMBIE.

IIpsimas, MEpIECHAUKYIApHAs IJIOCKOCTH. [Ipu3Hak
MEPIIEHANKYISIPHOCTH PSMOU U TIJIOCKOCTH.

IlepneHaukynsip W HaKJIOHHAs K IUIOCKOCTU. Teopema 0O Tpex
MEePIEHINKYISpaXx.

JIByrpanssiil yroii. JIMHEHHbBINA yroa ABYyIrPaHHOIO yIJIa.

Ilepnenaukynsipaple  MIOCKOCTH. lIpu3HaK mepHEeHAUKYISIPHOCTH
IJIOCKOCTEMN.

CBoiicTBa NepHEHAUKYISAPHBIX TPSIMBIX U TIIOCKOCTEH.

MHOTOrpaHHUKH U UX U300PaKECHHUS.

[Ipu3ma, ipsamas u npaBWibHag NpU3MBbL, napamienenunes. [lupamuna,
MpaBUJIbHAS NTUPAMU/IA. Y CEUEHHAS MUPAMU/IA.

Humungap. OceBoe cedenne uuiauHApa. Pa3sBeprka  OOKOBOM
MOBEPXHOCTU LWJIMH]IPA.

Konyc. OceBoe ceuenue koHyca. Pa3zBepTka OOKOBON MOBEPXHOCTU
KOHYyCa Y CEUEHHBIN KOHYC.

Cdepa. Ilap. Ceuenust cheppl u I1mapa MmIOCKOCThIO. KacarembpHas
IIJIOCKOCTH K cepe.



['eomeTprueckue BEMTUYUHBI

JlnmuHa otpeska. PaccrosHue mexnay aByMms Toukamu. PaccrostHue ot
TOYKH J0 IpsAMOU. PaccTosiHre MeX 1y NapaJuIeIbHBIMU IPSIMBIMH.

Jlnrna nomanou. [lepumMerp MHOTOyrojabpHUKA.

JImuHa OKpY>KHOCTH U €€ JyTH.

ITiomans Kpyra u €ro cekropa.

N3Mepenust HEHTPAIBHBIX U BOMCAHHBIX YTJIOB.

[nomans urypsl. Ilnomane TpeyronbHUKa, Napaieorpamma,
npsIMOYTOJIbHUKA, poMOa, KBaJpara, Tpaneluu.

Paccrossane or TOYkM A0 MIOCKOCTHU. PaccrosiHme  Mexnay
NapaJuIeIIbHBIMU NPSAMBIMU. PaccTosiHME Mexay mapauiedbHbIMU NPSIMOU U
IJIOCKOCTBIO. PaccTossHue Mexay napaiebHbIMU IIJIOCKOCTSIMM.

Yron Mexay NpsAMBIMHA. YTOJI MEXKAY IPAMBIMUA B IIPOCTPAHCTBE. YTOJI
MEXKIY NPsAMOKW M IUIOCKOCTBIO. Mepa ABYrpaHHOro yrya. YIrosl Mexay
IJIOCKOCTSAMM.

[Imomaan OOKOBOM M TOJHOM MOBEpPXHOCTEH mpusMbl. I[lnomanb
OOKOBOM U MOJHOM MOBEPXHOCTEHN MPSIMOM MPU3MBI.

[Tnomaayu 60KOBOI M MOTHOM MOBEPXHOCTEH MTUPAMUJIBI.

O6bem npusmbl. OObEM MUPAMHUIBI.

[Tmomans chepsl.

[Tnomaan 60KOBOM M MOJTHON MOBEPXHOCTEN UJIUHJIPA.

[Tmomaan 60KOBOM U MOJTHON MOBEPXHOCTEN KOHYCA.

O6beM nmmHaApa. O06beM KoHyca. O0beM miapa.

['eomeTprueckue nmocTpoeHus
[ToctpoeHrne ¢ TMOMOIIBID UHUPKYJd H JIMHEHUKH CEPEeAUHHOIO
NepPHeHANKYISIpa K OTPE3KY, YIJia, PABHOTO TAHHOMY, OMCCEKTPHUCHI yTIIa.
Jlenenuie oTpe3ka Ha IPONOPIMOHAIBHBIEC YACTH.
CedeHust MHOTOTPAHHUKOB TIIOCKOCTSIMH.

CIIMCOK PEKOMEH/ITYEMOU JINTEPATYPHI

1. MaremaTuka: yueOHOe TTocoOme I 5 Kitacca yupeKAeHUH 001Iero
cpemHero 00pa3oBaHUSI C PYCCKHMM  SI3bIKOM  OoOydeHus: B249. /
B.J. I'epacumoB, O.H. ITuprotko, A.Il. JlobaHoB. — MwuHCK: Anykampis i
BbIxaBaHHe, 2017;

2. Marematuka: yueOHOe Tmocooue i 5 Kiacca yupexkaeHU 00111ero
CpeaHero o0Opa3oBaHHMS C PYCCKUM  SI3BIKOM  OOydeHus: B24. /
B.Jl. I'epacumoB, O.H. ITuprotko, A.Il. JlobaHoB. — MwuHCK: Anykaimpbis i
BeIxaBaHHe, 2020;

3. COopHHMK 3a/1ad MO MaTeMaTHKe: ydeOHoe ImocoOme I 5 Kiacca
YUIPEKJICHUN 00IIero cpeaHero oOpa3oBaHUs C PYCCKUM SI3BIKOM OOYUYCHHS:



B24. / B.J.Tepacumor, O.H.Iluprotko, O.A. Tepemko. — MuHck:
Anykarieis 1 BeIxaBanue, 2019;

4, Matemartuka: ydeoHoe rmocodue st 6 Kiacca yU4peKJIeHUN 0OIIero
cpenHero obpa3zoBaHusi ¢ pycckuM si3bikoM oOyuenusi: / B.Jl. I'epacumos,
O.H. ITuprotko. — MuHck: Anykanpbid 1 BeixaBanue, 2018;

5. Marematuka: yueOHOe mocodue /it 6 Kiacca yupexkaeHU o011ero
CpeaHero oopa3zoBaHusi ¢ pycckum sizbikom oOyuenus: / B.J[. 'epacumos,
O.H. [Tuprotko. — MuHCcK: Anykalibls 1 BeixaBanue, 2022;

6. COopHHK 3a7a4 1O MaTeMmaTuke: ydeOHoe mocobue mis 6 kiacca
YUPEKJICHUN 00IIEero cpeHero oOpa3oBaHUs C PYCCKUM SI3BIKOM OOYUCHUS:
B 2 4. / O.H. Iluprotko, O.A. Tepemiko. — MuHck: AyKkaibis 1 BbIXaBaHHE,
2020;

/. Anrebpa: yueOHOe mocoOue g 7 Kjacca YUYpexJIeHU oO0Iero
cpeaHero oOpa3oBaHus ¢ pycckuM si3bikom o0yuenusi / U.I'. Apedrea, O.H.
[Tuprotko. — Munck: Haponunas acsera, 2017,

8. Anrebpa: yueOHOe mmocoOue g 7 Kjacca YUYpexkJIeHUM oOIIero
cpeaHero oopa3oBaHus C PyCCKHM si3bikoM o0ydenus / M.I. Apednesa, O.H.
[Muprotko. — Munck: Hapoanas aceera, 2022;

9. 'eometpus: yueOHOe mocobdue Ajisg 7 Kiacca y4pexIeHUH oO0IIero
cpemaHero oOpa3oBaHUsA C pycCcKuM si3bikom obOyuenmst / B.B. KazakoB. —
Munck: Haponnas acsera, 2017;

10. 'eomeTpus: yuebHoe mocobue st 7 Kilacca yUYpexKAeHU 00IIero
cpeaHero oOpa3oBaHUsA C PycCKUM si3bikoM oOydenus / B.B. KazakoB. —
Munck: Haponnas acera, 2022;

11. Anrebpa: ydeOHOe mocobwe i 8 Kimacca ydpexaAeHUN O0OIIero
cpeaHero oOpa3oBaHus ¢ pycckuM si3pikom o0ydenus / U.I'. ApedreBa, O.H.
[Iuprotko. — Munck: Haponnas acsera, 2018;

12. T'eomeTpusi: yuebHoe mocoOue ajsi 8 Kiiacca yUpexaAeHU 00Iero
CpeaHero ooOpa3oBaHUsi C PYCCKUM si3bikoM oOyuenusi / B.B. Kazakos.—
Munck: Haponnas acsera, 2018;

13. Anrebpa: ydebHOe mocobue g 9 kjacca yupexiaeHUil oOIIero
cpeaHero oOpa3oBaHus ¢ pycckuM si3pikom o0ydenus / U.I'. ApedreBa, O.H.
[Iuprotko. — Munck: Haponnas acsera, 2019;

14. Teometpusi: yuebHOe mocoOue st 9 Kiiacca yupexkaeHU 00IIero
CpeaHero oOpa3oBaHHS C PycCKHM s3bIkoM oOyuenmst / B.B. Kazakop.—
Munck: Haponnas acera, 2019;

15. CoopHuk 3amad 1o anredpe: yueOHoe mocodue st 7-9 KiaccoB
YUPEKIACHUN OOIIETO CPeaHEro 00pa30BaHMs C PYCCKUM SI3BIKOM OOYUCHUS
(6azoBeiii 1 moBbieHHBIM ypoBHH) / W.I'. ApedreBa, O.H. [IuproTko. —
Munck: Haponnas acsera, 2020;



16. Anrebpa: yuebHoe mocooue s 10 kimacca yupexaeHui o0IIero
cpeaHero o0pa3oBaHusl ¢ pycckuM si3pikom ooyuenus / U.I'. Apedrea, O.H.
[Tuprotko. — Munck: Haponnas acsera, 2019;

17. Coopuuk 3amau mo anredpe: ydyeOHoe mocobue mms 10 kiacca
YUPEKICHUN OOIIETro cpeaHero oOpa3oBaHMs C PYCCKUM SI3bIKOM OOy4YeHUs
(OazoBeiii 1 moBbiIeHHBIM ypoBHH) / W.I'. ApedreBa, O.H. [IuproTko. —
Munck: Haponnas acsera, 2020;

18. 'eometpusi: yueOHoe mocobue st 10 kiacca yupexaeHuil o0niero
CpeaHero oO0pa3oBaHUS C PYCCKUM S3BIKOM O0OydeHHs (0a30BBIA W
noBbIIeHHBIA ypoBHU) / JLLA. Jlatotun [u np.]. — MuHck: Apykaipis 1
BeIxaBaHHe, 2020;

19. Anrebpa: yuebHoe mocobme misa 11 kimacca yupexaeHui o0IIero
cpeaHero oOpa3oBaHusi ¢ pycckuM sizbikom o0yuenust / .I'. Apedrena, O.H.
[Tuprotko. — Munck: Haponnas acsera, 2020;

20. CoopHuk 3amgady mo anredpe: ydeOHoe mocodue mist 11 knacca
YUPEKJICHUN 00IIero cpeaHero oopa3oBaHUsl C PYCCKUM SI3BIKOM OOyYEHUS
(6azoBeiii u moBbieHHBIM ypoBHH) / W.I'. ApedreBa, O.H. [IuproTko. —
Munck: Haponnas acera, 2020;

21. I'eomeTpus: yaebHoe mocobue mys 11 kimacca yupexaeHui oo1mero
CpeIHEro o00pa3oBaHUS C PYCCKUM S3BIKOM OOydeHHs (0a30BBIA W
noBbillieHHbIA ypoBHM) / JILA. Jlatotun [u ap.]. — MuHck: benopycckas
Ouuukiionenus umenu llerpycst bposku, 2020.

22. COOpHUK 3a7a4 IO TeoMEeTpuu: yueOHoe mocobue mua 10 —
11 xnacca y4pexaeHui OOIIEro cpeaHero oOpa3oBaHUs C PYCCKUM SI3BIKOM
oOydyeHusi (06a3oBbli W TOBbIICHHBIM ypoBHM) / JIA. Jlatotun, B.JL.
YeboTapenckuii. — Munck: Haponnas acseta, 2021.



