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[MTOACHUTEJIbHA S 3ATINCKA

[IporpaMma BCTYNHUTENbHBIX MCHOBITAHUN MO Y4eOHOMY MpPEaMETY
«MaremaTuka» MpeAHAa3HAuYeHa IJs JIUL, NOCTYNAIOUUX B YUYPEKIACHUS
BbICILIETO0 00pa30BaHUs JUIsl MOJTYYEHHUS] OOIIEr0 BBICHIETO M CIELUATIBLHOTO
BBICIIETO 00pa30BaHUsI.

TpeOoBaHus K MOArOTOBKE AOUTYPUEHTOB U COJAEPKAHHE YUEOHOIO
MaTepuana CTPYKTYPUPOBaHbI IO OCHOBHBIM COJIEPKATEIbHBIM JIMHUSIM
y4eOHoro npeaMera «MaremaTukay.

TPEBOBAHUA K ITOAI'OTOBKE ABUTYPUEHTOB
Yucna u BEIYUCIICHUS

Abumypuenm oondxcer 3Hamv.

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

paBUJia OKPYIJICHUS HATYPaJbHbBIX YUCEN, IECATUYHBIX APOOe;

OCHOBHO€ CBOMCTBO JIpo0H;

IpaBUJia BBITIOJTHEHUSI apu(PMETHUECKUX JIEUCTBUN C pallMOHATbHBIMU
YHCIaMU;

0003HaYEHHUS YUCIIOBBIX MHOYKECTB;

MpaBWia HaXOXJICHUSA IPOIEHTAa OT YMCJIA, YUCJA MO €ro MPOLECHTY,
MPOLIEHTHOTO OTHOILICHUS YU CEIT;

CBOWCTBA IPOINIOPLIUH;

F€OMETPUYECKUN CMBIC MOAYJISI YUCTIA;

OTPE/ICJICHUSI U CBOMCTBA apu(PMETUUECKOTO KBaIPaTHOTO KOPHS U

KOPHS N-U CTENEHU U3 AEUCTBUTEIBHOIO YKCIIA;

OIPENICJICHNUSI CTEIEHEW C HATypaJbHBIM, LEJIBIM W PalMOHAIBHBIM

ITOKa3aTeIISIMHU;
T
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T 3m
2,m, 2 ,2m U tg o, Ctg a Ay 3TUX YIIIOB (B cllydae CYLIECTBOBAHUS 3THUX
3HAYCHU);
1 2
3HAUCHHS BBIPAKEHMIA arcsin a u arccos a 1pu a, papsom 0, ¥z, ¥7,
V3 .3
2, =1, u BeIpakeHuii arctg a u arcctg a pu a, paBHoM 0, ~ 3 ,+1, +V3;
ompeaesieHue jorapudma vucna.
Abumypuenm oondxicen ymemsn.
BBITMIOJHATH OIEpaIi CJIOXKEHUsS, BBIYUTAHUS, YMHOXXECHUS, JCIICHUS
JICHCTBUTEIILHBIX YUCEIT;

HAXOJUTh JICTUTENIN YUCIIa U KPATHBIE YKcia; O0IIHe JSUTEIN YUCeNl U
oO111e KpaTHbIC YHCel; HAanOONbIINK OOIIHA AeTUTENb U HANMEHbIIIee 00I1Iee
KpaTHOE;

BBITNOJHATH J€JIEHUE C OCTATKOM U MPEACTABISATH YHUCIO B BUJIE CYyMMBI
ocTaTKa M MPOU3BEICHHUS YacTHOro U aenurens (a=b-g+r,roe 0 < r <b);

HaxXOJUTh 3HAYEHUS CTEMEHUM 4YHUCIa C HATypajJbHbIM U LEJIBbIM
NOKa3aTeJsIMU;

NPUMEHSITH NpaBUjla COKpaeHus 1poOei;

CpaBHUBATH IPOOH;

BBITIOJHATH MPEe0Opa30BaHUs YUCIOBBIX BRIPAKEHUHN C pallMOHATBHBIMU
YK CIIaMU;

HAXOJUTh MPOLEHT OT YKCJA, YHCIO MO €ro MPOILEHTY, MPOIEHTHOE
OTHOIIEHUE YHCEIT;

HAXOJUTh HEM3BECTHBIN YJI€H MPOMOPIHH;

OKPYTJIATH YHMCJIa U PE3YyJbTaThl BHIYUCIECHUHN C 3aJaHHOW TOYHOCTBIO;

HaXOJUTh MOJYJIb YHCIIA;

BBIUMCIIATh apU(METHUUECKUN KBaJpaTHBII KOpEHb M KOpEHb N-ii
CTETICHU U3 JIEHCTBUTEIHHOTO YUCIIA;

BBIMIOJHATh TPEOOpa3oBaHMsl M BBIUMCIATH 3HAYEHUS YHCIIOBBIX
BBIPKEHUH, COZEPIKAIINX OTIEPAIIMIO U3BJICUEHHUS KBAIPATHOTO KOPHS;

NEPEeBOJIUTh TPaayCHYIO MEpYy YIVIOB B paJUaHHYIO U BBIIOJHATH
oOpaTHOE JIeHCTBUE;

UCIOJIb30BAaTh €IMHUYHYIO OKPYXHOCTb ISl HaXOXJCHUS 3HAUCHUN
CHHYCa, KOCUHYCa, TAHT'€HCA U KOTAaHT€HCa 3aJJaHHbIX YIJIOB;

HaXOJUTh YHUCIIOBbIC 3HAYEHUS TPUTOHOMETPHUYECKHUX BBIPAKCHUIA,
UCTIONIb3Ysl 3HAuUeHWsl CHHYyca, KOCHMHYCa, TaHTeHCa W KOTaHreHca
IPOU3BOJILHOTO YIJIa.

I+

Bripakenns n ux nmpeodpa3zoBaHus
Abumypuenm oonodicen 3Hamb.



(GOpMyJIbl COKpAILIEHHOTO YMHOXEHHUS: KBaJpaT CyMMbI M KBajapar
Pa3HOCTHU JBYX BBIPAXKEHUMN; PA3HOCTh KBAJPATOB JIBYX BBIPAKECHMUIA;

npaBuia U aITOPUTMBI ACHCTBUN ¢ OJHOUYJICHAMHU U MHOTOUYJICHAMU;

CIOCOOBI Pa3JI0kKEHNI MHOTOYJIEHA HA MHOXKHUTEIH;

MIpaBUJjIa CJIOKEHHMS, BHIYUTAHUS, YMHOKEHUS U JIEJICHUS pallHOHAIIbHBIX
npo0eit;

MpaBUJjia COKPAICHUs pallMOHAJIBHBIX IPO0OEii;

CBOMCTBa apu(PMETHUECKOTO KBaJAPATHOTO KOPHA U KOPHA N-1 CTENEeHH;

COOTHOUIEHUSI MEXIY CUHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHT€HCOM
OJIHOTO U TOTO € yIJjia (TPUTOHOMETPUIECKHE TOXKIECTBA);

(dbopMymbl: MPUBEACHUS, CYMMbl W Pa3HOCTH apryMEHTOB, JBOMHOIO
apryMeHTa; MnpeoO0pa3oBaHUs CYMMbl W Pa3HOCTH TPUTOHOMETPUYECKUX
(GyHKLIMI B IPOU3BEACHUE;

CBOMCTBAa CTEMEHEHl C HaTypalbHbIM, LEJIbIM M PALUOHAIBHBIM
NOKa3aTeJIsIMU: YMHOXXKEHHE W JICJICHUE CTEIEHEH, BO3BEJICHUE CTENEHU B
CTENEHb, CTENIEHb ITPOU3BEICHUS U YACTHOTO;

OCHOBHOE€ JIOTapu(MUYECKOE TOXKIAECTBO;

CBOMCTBA JJOTapu(MOB;

(dopMyiy mepexosa ot jgorapudma ¢ OJHUM OCHOBAHUEM K Jorapupmy
C IPYTHUM OCHOBAaHHEM.

Abumypuenm oondxicer ymems.

MPUBOAUTH OAHOUYJIEH U MHOTOYJIEH K CTAHJAPTHOMY BUY, BBINOJIHATH
Olepalliid C OJHOWICHAMHM W MHOTOWICHAMH: YMHOXKEHHE, JEJICHHE WU
BO3BEJICHUE B CTENEHb OJIHOWJIEHOB, MPHUBEJICHUE TMOJOOHBIX ClAaraeMbIX
MHOTOYJIEHA, YMHOKEHHE U JCJIICHHE MHOTOWICHA Ha OJHOYJIEH, CIIOXKEHUE,
BBIYMTAHUE, YMHOKEHNE MHOT'OUYJIEHOB;

OPUMEHSATH POPMYIIbI COKPAILIEHHOTO YMHOXEHUS JIJIs1 TOKI€CTBEHHBIX
npeoOpa3zoBaHUil MHOTOUYJICHOB;

packiapBaTh MHOTOYJIEHBl HAa MHOMKHUTEIM CIOCOOAMM: BBIHECEHUS
OOILIEro MHOXHUTENSI 3a CKOOKHM, TpYNNUPOBKH, NPUMEHEHUS (OpMys
COKpAILlCHHOTO YMHOKECHMS: KBaJpaTa CyMMbl M KBaJpaTa Pa3HOCTH JIBYX
BBIPDAXKEHUI; PA3HOCTA KBAJPaTOB JBYX BBIPAXKEHUW;, pPacKJIaJbIBaTh
KBaJpaTHBIN TPEXWICH HA MHOXKUTEIH;

HAXOJUTh 00JIaCTh OMPEEICHUSI BIPAXKECHUS C IEPEMEHHOM;

BBITNIOJIHSTH ONEpalliy C palliOHAIbHBIMU IPOOSIMU;

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

UCIOJIb30BaTh 3aKOHBI apU(PMETUUYECKUX ACUCTBUU M1 yHpPOUICHUS
BBIYUCIICHUN U MPeoOpa30BaHUsI BEIPAKECHUN;

BBIMOJHATh  TOXKICCTBEHHBbIE MPEOOpa3oBaHUs PALMOHAIBHBIX U
UppalMOHAJIbHbBIX BIPAXKEHUN;



HaXOJUTh YHCJIOBBIE 3HAYEHUS TPUTOHOMETPUUYECKUX BBIPAKEHUN,
UCIIOJIb3YSl 3HAUYEHUS] TPUTOHOMETPUUECKUX (YHKIHMI UM COOTBETCTBYIOLIUE
bopMyIIBL;

BBITIOJIHATh TOXJIECTBEHHbIE MPEOOpPa30BaHUSI TPUTOHOMETPHUUYECKUX
BBIPAXKEHUN C TOMOIIBIO TPUTOHOMETPUUYECKUX (POPMYIT;

MPUMEHATh CBOMCTBAa CTENEHEW C HATYPAIbHBIM, UEIBIM H
pallMOHAJIBHBIM  [MOKA3aTeNAMU JJIsl BBIYMCICHUS 3HAUYEHUM YHUCIIOBBIX
BBIpAXEHUM M MPeoOpa3oBaHUsl BEIPAKCHUN;

OPUMEHSATh OCHOBHOE JIOTapU(PMHUYECKOE TOXKIECTBO U CBOMCTBA
JorapuMOB JIJIsl yIIPOILIEHUS BbIpaKCHUH;

BBITIOJIHATH ~ TOXKJAECTBEHHBIE MPE0oOpa3oBaHUsl MOKA3aTENbHBIX U
JIOTapU(PMUYECKUX BBIPAKEHUMN.

YpaBHEHUS U HEPABEHCTBA

Abumypuenm oondxcer 3Hamb.

CBOWCTBA YUCIIOBBIX HEPABEHCTB;

CIOCOOBI  PEIICHUS CHUCTEM JIMHEWHBIX ypaBHEHUW C JAByMs
IIEPEMEHHBIMU;

BUJIbI KBAJPATHBIX YPABHECHUM;

dbopMyJbl:  JUCKPUMUHAHTA KBAJPATHOTO  YpPaBHEHUS; KOpHEH
KBaJIpaTHOTO YPaBHEHUS;

TeopeMy Bueta, Teopemy, oopaTHyto Teopeme Buera;

AJTOPUTM MPUMEHEHUS METOJa UHTEPBAJIOB;

OCHOBHBIE METO/Ibl PELICHUS UPPALMOHAIBHBIX YPABHCHUMU;

(bopMyIIBI pelieHus: MPOCTEHIINX TPUTOHOMETPUIECKUX YPABHEHUH;

OCHOBHBIE METOJBI PEIICHMs] TMOKAa3aTeIbHbIX W JIOTapU(PMUUYECKUX
YpaBHEHUH M HEPABEHCTB (pa3joKeHHWE Ha MHOXHTENIH, 3aMEHOU
TIEpEMEHHOM).

Abumypuenm 0ondxicer ymemsn.

pelIaTh JUHENHbIC, KBAIPATHbIC YPABHEHUS U YPABHEHUS, CBOASIINECS
K HUM;

pelIaTb CHUCTEMBI M COBOKYIHOCTH JIMHEMHBIX HEPABEHCTB C OJHOU
MIEPEMEHHOM;

pemath ApoOHO-palMOHATBHBIC YPAaBHEHUS,

peliaTh ABOMHBIE HEPABEHCTBA;

pelmaTh HEpaBEHCTBA METOAOM UHTEPBAJIOB;

pelIaTh KBaJpaTHbIC HEPABEHCTBA U HEPABEHCTBA, CBOISIIIIUECS K HUM,;

pemarb CHUCTEMbl W COBOKYIHOCTM HEPABEHCTB, COJEPIKAIINE
KBaJIpaTHbIE HEPABEHCTBA,

pemath IpoOHO-pallMOHAIbHBIE HEPABEHCTBA METOJIOM UHTEPBAJIOB;

pelIaTh CUCTEMBI YPABHEHHUM C JBYMS IIEPEMEHHBIMU;

pelIaTh uppaloHaIbHbIC YPABHECHUS;



pemars MOPOCTEUIINE TPUTOHOMETPUYECKUME YpPAaBHEHHs Sinx =
a,cosx =a, tgx=a, ctgx =a u ypaBHCHHUSI, CBOIIIINCCA K HUM
(MeTogaMu pa3noKeHUs Ha MHOXKHUTEIHU, 3aMEHOM MepEeMEHHOM ), OJTHOPOJIHbIC
TPUTOHOMETPUUYECKUE YPABHEHHUS;

penaTh nokasareyibHble U JIorapu(MUUYECKUe YpaBHEHUSI HA OCHOBAHUU
CBOMCTB TMOKa3aTeJbHONU U Jjorapu@muueckoil (QyHKIMI, € MHOMOIIbIO
PA3JI0)KEHUS HA MHOYKUTEIIH, 3aMEHOM NEPEMEHHOM;

pelaTh OTHOPOAHBIEC OKA3ATEIbHBIE YPABHECHUS;

pemiath IMoKaszaTeldbHble W JorapudMHUYECKHE HEPaBEHCTBA Ha
OCHOBAaHMM CBOMCTB IMOKa3aTeJbHOM U Jiorapudmudecko (QyHKIMM, C
IIOMOIIBIO PA3JI0KEHUS HA MHOXKUTEIIN, 3aMEHOMN IIEPEMEHHOM;

MPUMEHATh TpapUUECKyl0 HWHTEPIPETAIUI0 PEIICHUS YpPaBHEHUI,
HEPABEHCTB U CUCTEM YPABHEHUW U HEPABEHCTB;

periaTh TeKCTOBBIC 3a/1aud apU(PMETHUECKUM CIOCOOOM, C TTOMOIIBIO
YPABHEHHUU U CUCTEM YPAaBHCHUI.

Koopaunats! u GpyHKIIH
Abumypuenm oondxcer 3Hamb.
ITOPUTMBI MOCTPOCHHUS rpaduKa JMHEHHOM, KBaJpaTUUHON (DYHKIIUI;
QITOPUTM TOCTPOEHUS Trpaduka JHUHEHMHOrO YpaBHEHUSI C AByMs
NIEPEMEHHBIMU;

cBoiicTBa ¥ rpaduku (YHKIUH Yy = g (k#0),y=x3y=|x|,y=

Vx;

MpaBwIIa TOCTPOeHUS TpadukoB pyHKIMM: y = f(x £ a), y = f(x) £ b, 4,
beR ¢ momorpio npeobdpazoBanus rpaduka GpyHkiuu y = f(X);

(opMyIly ITMHBI OTpE3Ka C 3aJJaHHBIMH KOOPAUMHATaMU KOHI[OB;

ypaBHEHHE OKPY>KHOCTH;

(GopMyIbl N-TO 4I€HAa M CyMMbI N MEPBBIX YJICHOB apU(PMETHUECKOU
Y TEOMETPUYECKOUN IIPOTPECCUN;

XapaKTEPUCTUUYECKHUE CBOWCTBA apU(PMETUYECKOM U reOMETPUUECKOU
IIPOrPECCHUI;

dbopmysty CymMMbl  O€CKOHEYHO  YOBIBAWOIIEH TeOMETPUUYECKON
IPOrPECCUU;

CBOMCTBA U TpaUKH TPUTOHOMETPUUYECKHUX (DYHKITHI;

MpaBUJIa BBIYUCIICHHS TPOU3BOIHON CyMMBI, Pa3HOCTH, IPOU3BEICHNUS,
9aCTHOTO (yHKIIHIA;

CBA3b MEXJy BoO3pacTtaHueMm (yObIBaHHEM) (PYHKUHUU M 3HAKOM €€
IIPOU3BOIHON;

du3nUECKU U TEOMETPUUECKHUIA CMBICI TPOU3BOIHOM;

OTpezieNieHre U CBOMCTBA MOKA3aTeIbHON (DyHKITUY;

ompe/ieJICHUE U CBOMCTBA Jorapu(hMUIeCcKOr QPyHKITHH.



Abumypuenm 0ondxiceH ymemsn.

OIPENENIATh 110 3aJaHHOW HAa KOOPJAUHATHOM MPSIMOU U KOOPAUHATHOMN
MJIOCKOCTH TOYKE €€ KOOPANHATHI;

BBITIOJIHATh MOCTPOCHHUE TOYKM HAa KOOPAMHATHOM MpSIMOU U
KOOPJAMHATHOMU IJIOCKOCTH TI0 €€ KOOpIMHATaM;

WHTEPIPETUPOBATH 51 peoOpa3oBbIBATh uH(popManuio,
MPEJCTABICHHYI0 B TaOJUIIAX W JUarpaMmax, OTPAKAIOIUIYI0 CBOWCTBA U
XapaKTEPUCTUKU PEAbHBIX MIPOILIECCOB U SIBJICHUI;

UCIOJIb30BaTh HMH(POPMAIINIO, MPEJACTABICHHYI0O B BHJE TaOMUI[ U
JarpaMm JIJisi pelieHus 3a1ay;

CTpPOUTH IpaKu TMHEHHON, KBAJIpaTUUHON (DYHKITHH;

CTpOUTH rpadKu JIMHEWHBIX YPABHCHHH C IBYMsI IEPEMECHHBIMH;

cTpouTh rpaduku GyHKIM y = S (k#0),y=x3y=|x|,y =x;

HaxXOJIUTh: O0JACTh OMNPEACICHHUS W MHOXKECTBO 3HA4YCHHWH (yHKIINH,
HyTd (QYHKIUH; TPOMEKYTKH 3HAKOMOCTOSIHCTBA (YHKIIHMH, MPOMEKYTKH
BO3pacTaHus U yObIBaHUS (QYHKIIUH;

UCIIOJIb30BaTh OMPEICIICHUS YeTHON, HEUETHOU-PYHKITUH;

cTpouTh rpaduku GyHkuui: y = f(x £a), y = f(x) £ b, a, bER ¢ momomrsio
npeobOpazoBanus rpaduka Gyukmuu y = f(x);

3aMKUChIBaTh ypaBHEHUE OKPYKHOCTH C 33JaHHBIM IIEHTPOM U PaJNyCOM;

HAXOJIUTh JUTMHY OTpe3Ka, 3Hasi KOOPAUHATHI €r0 KOHIIOB;

MIPUMEHSTh: POPMYJIbI N-TO WICHA JJIS ONPEIeTICHUs] YIeHa MPOrpecCUuu
[0 €r0 HOMEPY U HOMEpa uYJieHa MPOTPEecCUM; OIpPEJEICHUsS Pa3HOCTH
apu(pMETUIECKON MPOTPECCUU U 3HAMEHATESI TEOMETPUUYECKOM MPOrPECCUU;
XapaKTepUCTUYECKHUE CBOMCTBA JIJIsl OMPEICIICHUS BUJIA MTOCIIEI0BATEILHOCTH,
perieHus 3a/1a4 Ha HaXOXKJIEHHUEe-3JIEMEHTOB TIPOTPECCH;

HAaXOJUTh CyMMy OCECKOHEYHO YyOBIBAIOIICH  T'€OMETPUUECKOU
POTPECCHH;

CTPOUTHh TpadUKU TPUTOHOMETPUYECCKUX (YHKIMH W TPUMEHSATH HX
CBOMCTBA,;

IPUMEHSTD MTPaBUJIa JAJISI BEIYUCICHUS MTPOU3BOIHBIX (DYHKITHI;

HAXOJIUTh 3HAYCHHS TIPOU3BOAHON B TOUKE;

OTpeNeNsTh MPOMEKYTKM MOHOTOHHOCTH, TOYKH JKCTPEMyMa,
KCTpEMyMbI QyHKIINH;

CTpOUTHh TpadWKW TMOKa3aTeIbHONW (DYHKIIMM C  pa3IMYHBIMU
OCHOBaHUSIMU;

NPUMEHSATh CBOMCTBA W TpauKH TIOKa3aTeIbHOW (YHKIHH C
pa3sIUYHBIMM OCHOBAaHHMSAMHU JUISl CpaBHEHWS 3HAYCHWH IIOKa3aTeIbHOU
GyHKIAH, OTIPEICIICHUS MHOKECTBA 3HAUCHUH, HAaNOOJIBIIIET0 M HAUMEHBIIIETO
3HAYCHUM;



CTpOUTh TpaduKH JOrapuPMUUYECKON (YHKIUH C Pa3TUuIHBIMU
OCHOBaHUSIMU;

IPUMEHATh CBOMCTBA W TpaduKd JorapupmMuueckodn (yHKIUU C
pa3sTUYHBIMH OCHOBAaHMSIMHU JIJII CpPaBHCHMsI 3HAYCHUH JIOTapu(pMUYECKON
byHKIMKM, HAXOXIEHWs OOJaCTH OIpEeACICHHS W MHOXXECTBAa 3HAUYCHUH,
HanOOJIBIIIETO U HAMMEHBITIETO 3HAYCHHM.

['eomeTpudeckue GUrypsl U UX CBOMCTBA

Abumypuenm oondxcen 3Hamo.

CBOWCTBA: CMEXHBIX YIJIOB; BEPTUKAIBHBIX YIJOB; NEPHIEHIUKYIISIPA K
MPSIMOW; CBOMCTBA YTJIOB IIPH JIBYX MAPAJUIEIBHBIX MPSAMBIX U CEKYILEH;

MIPU3HAKH NapalIEIbHOCTH MPSMBIX;

MPU3HAKUA: PABEHCTBA TPEYrOJIBHUKOB; PABEHCTBA MPSAMOYTOJbHBIX
TPEYrOJIbHUKOB;

CBOWCTBA W  TPU3HAKHU: PaBHOOEIPEHHOTO  TPEYrOJbHUKA,
napajuiesorpaMmma, MpsSMOYTOoJbHUKA, pomOa, KBajapara, paBHOOEIPEHHOMN
Tparneuuu;

CBOWCTBA: CPEOHEW JIMHUU TPEYTOJIbHHUKA, CPEIHEN JIMHUMU TPAICLUU;
MeJIMaH TPEYToJIbHUKA; BHICOT TPEYTOJIbHUKA; OMCCEKTPUCHI TPEYTOJIbHUKA,;

TEOPEMBI: O CYMME YTJIOB TPEYTOJbHUKA; BHEITHEM YTJI€ TPEYTOJIbHUKA;
COOTHOUICHHM CTOPOH M YIJIOB TPEYrOJIbHUKA, COOTHOIICHUU KaTeTa H
TUIIOTEHY3bl; HAKJIOHHOW MW MEPHNEHIMKYJsApa K NPsSMOM; HEPABEHCTBE
TPEYTrOJIbHUKA;

teopembl: [ludaropa, oOpatnyio Tteopeme Iludaropa; o cpennem
OpPONOPLMOHANIBHOM  (CpEAHEM  TE€OMETPHUYECKOM) B IPSIMOYTOJBHOM
TpeyronbHuke, @aneca; CHUHYCOB; KOCHHYCOB U CJIEACTBUS W3 TEOPEMBI
KOCHHYCOB;

MPU3HAKU MO100MS TPEYTOJIbHUKOB;

CBOMCTBA: KacaTeJIbHOM K OKPYXHOCTH; OTPE3KOB KacCaTelIbHBIX K
OKPYXHOCTH, MPOBEICHHBIX U3 OJHOW TOYKH; OTPE3KOB MNEPECEKAOIIUXCS
XOpA; OTpe3Ka KacaTelbHOM M OTPE3KOB CEKYILEW, KOrJa KacarelibHas |
CEKyIlasi MPOXOJAT Yepe3 OAHY TOUKY, B3SITYIO0 BHE OKPY>KHOCTH,;

MPU3HAK KaCaTEIbHOU K OKPYKHOCTH;

CBOMCTBA W NMPU3HAKM BIMCAHHOIO YETHIPEXYTOJbHUKA, ONHUCAHHOIO
YEThIPEXYTOJbHUKA,;

TEOpPEMBI: 00 OKPY>XHOCTH, OINHCAHHOM  OKOJIO  TPEYTOJbHUKA;
00 OKPY>KHOCTHU, BHUCAHHOU B TPEYTOJIbHUK;

AKCUOMBI CTEPEOMETPUM U CIEIACTBUSA U3 HUX;

MPU3HAKA: NAPAIUICITBHOCTH MPSIMBIX U MJIOCKOCTEN, CKPEIIUBAIOIIUXCA
MPSAMBIX, IEPIICHANKYJIISIPHBIX MPSIMBIX U INIOCKOCTEN;

CBOWMCTBA: MPU3MBI, MapauieleNunesa, MNUpPaMHUIbl, YCEUCHHOU
MAPaMUJIBL;



OTpeieNIeHre TIPABMIIBHBIX MHOTOTPAHHUKOB;

CBOWCTBa TeJI BpallleHHs: [IIINHIPA, KOHYCa, YCEYeHHOT0 KOHYCa, I1apa
(cdepnr).

Abumypuenm 0ondxicer ymems.

MIPUMEHATHh CBOMCTBAa (PUTYpP HA TUIOCKOCTH M OCHOBHBIC OTHOIIICHUS
IUTAHUMETPHUH TIPH PEIICHUH 3a]1a4;

MPUMEHATh CBOMCTBA MPOCTPAHCTBEHHBIX (UTYp H OCHOBHBIC
OTHOIIICHHSI CTEPEOMETPHUH TIPU PEIICHUH 3a]1ad.

['eomeTpryueckre BeTNINHBI
Abumypuenm oondxcen 3Hamb.
OTpeNeICHUsI:  MHOTOYTOJIbHUKA, JWAroHajdd  MHOTOYTOJbHUKA;
nepuMeTpa MHOTOYTOJIbHUKA; BBIITYKJIOTO MHOTOYTOJIbHUKA,;
(bOpMyIIBI 17151 HAXOXKIASHUS JUTMHBI OKPY>KHOCTH U TUTOIIAIA KPYTa;
CBOMCTBA IIJIOIIA/Iei MHOTOYTOJIbHUKOB;
dbopMyBl TUTOLIAAU: TPEYTOJIbHUKA, MPSIMOYTOJIBHOTO TPEYTOJIbHHKA,

PaBHOCTOPOHHETO TPEYTOJbHHKA, KBaJpara, IpsIMOYTOJIbHUKA,
napajuiejorpaMmma, Tpameluu, poM0a, Kpyra M €ro CeKropa, MpaBUIbHBIX
MHOTOYTOJIbHUKOB;

CBOMCTBO TUIOIIAJIEH MOJIOOHBIX TPEYTOJIbHUKOB,;

CBOMCTBA BMHUCAHHBIX YIJIOB, ONMUPAIOIIMXCA HA OJHY M Ty XKe IYTY,
OMUPAIOIIUXCS HA TUAMETD;

CBOWCTBA: NApaUICIbHBIX MPSAMBIX; MNapaUICIbHBIX MPAMOA U
MJIOCKOCTH; MapaJUIeIbHbIX MIJIOCKOCTEN;

CBOMCTBA: EPIECHIUKYISIPHBIX MPSAMBIX; IEPIICHAUKYISIPHBIX MIPSIMOU U
MJIOCKOCTH; NEPHEHIUKYIISIPHBIX TIJIOCKOCTEH;

TEOPEMY O TPEX MEPICHIUKYIISIpax;

dbopmysbl: TUIOMIAAM OOKOBOM W TMOJHOW MOBEPXHOCTEW MPHU3MBI;
momanay OOKOBOM W TOJHOM TOBEPXHOCTEH MNUpaMuabl, oO0beMa
napajiejenunena, Tpu3Mbl, TUpamMuibl; Iuiomwaaun cdepbl; oObeMa Iiapa;
TIomaayu OOKOBOM M MOJHOM MOBEPXHOCTEW MIJIMHIAPA; 00beMa UIUHIPA;
TI0au OOKOBOM M MOJTHOM MOBEPXHOCTEHN KOHYCa; 00beMa KOHYCa,;

Abumypuenm oondxicen ymems.

HaXOAUTh PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSTHUE MEXIY
napasuieIbHBIMU MPSIMBIMU, PACCTOSHUE MEX]Y MapajuieIbHBIMHU MPSIMON U
IJIOCKOCTBIO, PACCTOSIHUE MEXY NapalJICTIbHBIMU TNIOCKOCTIAMU;

HAXOJUTh YTOJ MEXKY IPSMBIMU;

HAXOJUTh YTOJ MEXIY NPSIMBIMU B MPOCTPAHCTBE, YTOJ MEXKYy IPSIMOU
U TJIOCKOCTBIO, YTOJ MEXK/Y TIIIOCKOCTAMU;

HaXOAUTh 00BEMBI U TUIOIIAIA IOBEPXHOCTEN MPU3MBI U TUPAMU/IBI;

HaXOAUTh 00BEMBI U TUIOIIAIA IOBEPXHOCTEN TEJ BpaIllCHUS.



['eoMeTpuyeckue mocTpoeHUs

Abumypuenm oondxcen 3Hamb.

OCHOBHBIE OIEpaIiH, BBITIOJHIEMbIEC IUPKYJIEM U JTUHEHKOM.

Abumypuenm 0ondxicer ymems.

permarh OCHOBHBIC 3aJaddl Ha IOCTPOCHHE C IMOMOINBIO IHUPKYJS U
JIMHCUKU;

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

CTPOUTH CEUECHHSI MHOTOTPAaHHUKOB IJIOCKOCTHIO HA OCHOBAHUU TEOPEM
O MapajuIeIbHOCTH MPSMOM U TNIOCKOCTH, MAPaIETbHOCTH TUIOCKOCTEH;

CTPOUTHh CEYEHHS LWIMHIpPA IUJIOCKOCTSAMH, MapajljIeIbHON U
NePIEHANKYIIPHOU OCH ITUITUHIPA,

CTPOUTH CEUEHHE KOHYyCa IUIOCKOCTHIO MapalIeIbHOW €r0 OCHOBAHUIO;
IJIOCKOCTBIO0, TIPOXO/ISIICH Yepe3 BEPITNHY KOHYCa U XOpIy OCHOBAHMS.

COLEPXXAHUE YUEBHOI'O MATEPUAJIA
Yucna 1 BEIYUCIICHUS

Harypanpubie uncina. CroxeHne, BBIMUTAHUE, YMHOKEHUE U JIEJICHUE
HaTypaibHbIX yncell. CpaBHEHME HATypalbHbIX uncell. [IpocTeie U cocTaBHBIE
yucia. Jlenurens, kpatHoe. UeTHbIe U HedeTHbIE yncia. [Ipu3Haku qenuMocTu
Ha2,3,4,5,9,10. [lenenue ¢ octatkoM. Pa3znoxenune HaTypaabHOTO YiCia Ha
npocThie MHOXUTeNU. OOmuil JaenuTenb, HauOOJMbIIUA OOIMN JETUTENb.
O611ee kpaTHOE, HAUMEHbIIIEE 00IIIee KpaTHOE.

[lenbie yncna. JIelcTBUS HAJT LIEIBIMHA YUCIAMU.

OObikHOBeHHBIE ApoOu. IlpaBuibHBIE U HEMpPaBWIbHBIE IPOOH.
OcHoBHOe cBoicTBO ApoOu. CokpamieHne OOBIKHOBEHHBIX ApoOei.
CpaBHeHHEe OOBIKHOBEHHBIX JpoOeil. Omepauuu CIIOXKEHUS, BbIYUTAHUE,
YMHOXXEHHUE U JIeJICHHEe OOBIKHOBEHHBIX JpoOed. CmeriaHHble 4YuCiIa |
NEUCTBUA C HUMMU.

Hecatuunbie apobu. CpaBHEHHE JECATUYHBIX Jpobeit. Omneparuu
CIIO)KEHUE, BBIYMTAHWE, YMHOXXEHHE U JEeJCHUE JEeCATUYHBIX IpoOeH.
OKpyTrJIeHUE YHCell.

PanuonanbHbie yncina. J[elcTBUs ¢ pallMOHAIbHBIMU YHCIIAMMU.

Uppaunonanensie  uncna. JlencrBurensHble  yucina.  Moaynb
JIEUCTBUTENBLHOTO YKCa. [ €OMETPUUECKUN CMBICIT MO JIS.

ITpouentsl. IIponopuus. OcHOBHOE CBOMCTBO mpomnopuuu. [Ipsimas u
oOpaTHasi IPOMOPIUOHAIBHOCTD.

CreneHb ¢ HATYPAIBHBIM M IIEJBIM IMOKA3aTEIEeM.

Crenensb ¢ palMOHAIBHBIM MTOKA3ATEJIEM.

Apudmerndeckuii KBagpaTHBIA KOPEHb M KOPEHb N-Ml CTENEHU U3
JIEMCTBUTEIILHOT'O YHCJIA.

Jlorapudm uucna. Jlecaruunbiii sorapudm.



Pagnan. Yucno .
CuHyc, KOCUHYC, TAHT'€HC, KOTAHT€HC TPOU3BOJIBHOIO YTIIA.
ApKCHHYC, apKKOCHUHYC, apPKTaHT'€HC, APKKOTAHT€HC YUCIIA.

Bripaxkenust u ux npeodpa3zoBaHus

YucnoBbie BeIpaxeHus. AnredOpandyeckue BbIpakeHUs. T0KIeCTBEHHO
paBHbIE BbIpaKkeHUsA. POPMYIIbI COKPAILIEHHOTO YMHOXEHHS:

a’ —b*=(a—b)-(a+b);

(a+b) 2=a?+2ab+b?;

(a—b) 2=a?-2ab+b?.

OnHounen u MHorowieH. ClOXEHHE, BBIUMTAHUE, YMHOXEHUE
MHOTOYJICHOB, JEJIEHUE MHOTOYIEHA HA OMHOWIEH. Pa3iioxkenne MHOro4IeHa
Ha MHOXXHUTENU. TOXIECTBEHHBIE MPE0Opa30BaHNs MHOTOUJICHOB.

KBanparneii TpexuneH. Pa3noxkeHue KBaJIpaTHOTO TPEXUJICHA Ha
JIMHENHBIE MHOKUTEIIN.

Panmonansubie apodu. OCHOBHOE CBOMCTBO ApoOu. JledicTBus Han
anredpanvyecKuMu JIpOOSMHU. ToxnecTBeHHbIE npeoOpa3oBaHUs
pallMOHAJIBHBIX BBIPAXKEHUM.

Kopensb n-ii crenenn (NeN, n = 2). OcHOBHBIC CBOMCTBa KOPHS N-if
creneHu. [IpeoOpazoBanue BeIpaXeHUM, COIEPIKAITUX KOPHH N-I CTETMEHHU.

CooTHOUIEHUS MEXK]1y CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAHT€HCOM
OJIHOTO M TOTO %€ yTiia (TPUrOHOMETPUUECKHUE TOXKJIECTBA).

@opMyIibl: PUBEACHUS, CYMMBl U Pa3HOCTU apryMEHTOB, IBOMHOTO
apryMeHTa; npeoOpa3oBaHUsl CYMMbl W Pa3HOCTU TPUTOHOMETPUYECKHUX
GbyHKLIMI B IPOU3BEACHUE;

ToxxnecTBeHHbIC MPEOOPa30BaAHUS TPUTOHOMETPUUECKUX BhIPAKEHUH.

CBoHCTBa CTENEHEN C HATYPAIIBHBIM M LIENBIM MOKA3aTENSIMH.

CBoiicTBa cTeNeHeN ¢ pallMOHAIBHBIMU MTOKA3aTEIAMHU.

OcHoBHOE J0rapuPMUUECKOe TOKIECTBO.

Jlorapudm npousBeneHus, cTeneHu, yactuoro. Gopmyna mnepexoaa ot
aorapudMa ¢ OAHUM OCHOBAHUEM K JIOTapU(PMy ¢ IPYTUM OCHOBAHUEM.

ToxnecTBeHHbIE ~ NPeoOpa3OBaHMsl  BBIPAXKEHUM,  COJEpKalluX
aorapuMsl.

YpaBHEHUS U HEPABEHCTBA

YpaBuenue. Kopenb ypaBHeHHs. PaBHOCHIIBHBIC YPAaBHEHHS.

JluHeriHOE ypaBHEHME C OJHOM NEepeMEHHOW. PelieHue TUHEWHBIX
YPaBHEHUU C OHOM MTEPEMEHHOM.

KBanparnoe ypaBHenue. @opmyiibl KOpHEN KBaAPATHOTO YPABHECHUS.

Teopema Buera. Teopema, oOparHas Teopeme Buera.

PannoHanbHbIe ypaBHEHUS], CBOJISIIIIUECS K KBAAPATHBIM YPABHECHUSIM.

JIpoOHO-paloHalbHbIC YPaBHEHUSI.



HppannoHanbHble ypaBHEHUS.

TpuUroHoMeTpU4ECKUE YpaBHEHUS.

UucnoBele HEpPaBEHCTBA, MX TI'E€OMETPUYECKAs HHTEPIIPETALUs.
CBOMCTBA YHCIIOBBIX HEPABEHCTB.

JIuHelHOEe HEpaBEHCTBO C OJHOW IIepeMeHHOU. PaBHOCUIBHBIE
HEpaBeHCTBA. PellleHUe IMHEHHBIX HEPABEHCTB C OJHOU IMEPEMEHHOM.
JIBOIHbIE HEPABEHCTBA.

KBagparaele HepaBeHcTBa. (CHUCTEMBI KBaJpaTHBIX HEPABEHCTB,
pELIEHUE CUCTEM U COBOKYITHOCTEH HEPABEHCTB.

PanmonanbHble HepaBeHcTBa. JpoOHO-pallMOHAIbHBIE HEPABEHCTBA.
Meron MHTEpBAJIOB I PELICHUS PALMOHATIBHBIX HEPABEHCTB.

CucTeMbl TMHEWHBIX, KBaPAaTHBIX, PALIMOHAIBHBIX YPABHEHUN C IBYMS
IIEPEMEHHBIMU.

CucTeMsbl INHENHBIX, KBaIPATHBIX, PALHOHAIBHBIX HEPABEHCTB C OJTHOU
IIEPEMEHHOM.

[TokazarenbHble U Jorapu@MUUECKIe YpaBHEHUSI 1 HEPABEHCTBA.

Koopaunats! u GpyHKIIH

JIuneliHble U cTOI0YATHIE AUArPAMMBI.

Koopaunarnsiii nyd. KoopannaTtHas npsiMasi 1 IpsIMOYTOJIbHAsI CUCTEMA
koopauHaT. OnpeneneHue KOOPAWHAT TOYKM Ha KOOPAMHATHOM MPSIMOU U
KOOPJIAMHATHOU IUIOCKOCTHU. [TocTpoeHne TOUKH 110 €€ KOOPAUHATAM.

PaccrosiHne Mexly IByMs TOUKaMU Ha KOOPJIMHATHOM IIJIOCKOCTH.

[Tonsitue ¢ynkuuu. OOnacTh omnpeneneHus QyHKIUA. MHOXECTBO
3HaueHnil ¢pyHkumuu. Criocoosl 3amanus Qyukiuu. ['paduk ¢pynxuuu. Hymun
¢yukuuu. [IpomMexxyTKd 3HAKOMOCTOSHCTBA. YETHOCTh W HEYETHOCTb
¢bynkuuu. [lepuoanunocts GyHkiuu. Bo3pactanue u yObiBaHue (PyHKIUU.
Makcumymbl 1 MUHUMYMBI (pyHKIIMU. Hanbouibliiee 1 HauMeHblllee 3HaYEHUs
(GyHKLIMM HAa IPOMEXKYTKE.

JIuneliHoe ypaBHEHHE C JBYMs TMEPEMEHHBIMU M €ro rpaduk.
YpaBHEHUS NPSIMON U OKPY>KHOCTH.

OyHKIMA Y = ax + b, ee cBoicTBa U rpaduK.

OyHKIUA Y = S (k=0), ee cBoiicTBa U rpaduK.

®dyukmua y = ax? + bx + ¢ (a # 0), ee cBoiicTBa u rpaduK.
dyukuua y = x>, ee cBolicTBa U rpaduk.

dynkuus y = v/x , ee cBOHCTBA 1 rpaduK.

dyukuus y = |x|, ee cBoiicTBa U rpaduk.

Oyukmus y = a* (a>0, a# 1), ee cBoiicTBa 1 rpaduk.
®yukuus y = log, x (2>0, a# 1), ee cBolicTBa u rpaduxk.
OyHKIUA Y = Sin X, e CBOWCTBA U rpaduK.

DyHKIHUA Y = COS X, €€ CBOMCTBA U rpaduk.



OyHKIUsA Yy = tg X, €€ CBOMCTBa U Tpaduk.

OyHKIMSA Y = ctg X, ee CBOMCTBA U rpaduk.

YucnoBasi OCeI0BATENbHOCTh. ApU(pMETHYECKast U reOMeTpruUecKas
nporpeccur. Popmyssl N-r0 wWieHa ©W CYMMBI N TEPBBIX YICHOB
apu(pMETUYECKON U TEOMETPUUYECKON Mporpeccuu. beckoHeuHo yObIBaromias
reoMeTpuYecKas IIPOTPECCHS. XapaKTepuCTHUIECKUE CBOKMCTBA
apu(HMETHICCKON U T€OMETPUUECKOMN TTPOTPECCHIA.

[IpousBogHas, ¢GU3MYECKUN CMBICT MPOU3BOAHON, Te€OMETPUUYECKUI
CMBICI pou3BoAHOM. [IpaBuna BeruucaeHus npousBoausix: (cf)’ = cf’

r £ ’ r _ ’ , (N, _fa9-fg’
F+9 =f+3, G = fg+ fg. (L) =T Comn wenay
3HAKOM IPOU3BOIHON (PYHKIIMU U €€ BO3pACTaHUEM MM yOBIBAHHEM.

['eomeTpuueckre pUrypsl 1 UX CBOKMCTBA

Touka, npsimMasi, IIIOCKOCTb.

JIy4, OTpe30K, yrom.

buccexrpuca yria.

BepTrukanbHbI€ yIibl, CMEXKHBIE YTIIBL.

[TapaiutenbHbie  mpsMblie.  [Ipu3HakM  mapamieTIbHOCTH — MPSMBIX.
CBolicTBa MapajuieNibHBIX TpsAMBIX. [leprneHIuKyIapHbIC TPSIMBIE.

MHuoroyronsHuK. CTOPOHBI, YIJIbI, JUArOHAJIN MHOTOYTOJIbHUKA.

TpeyronbHUK, €ero mMeauaHa, OuccekTpuca, BbicoTa. [IpsIMOYroibHbIH,
OCTPOYTOJIbHBIM, TYMOYTOJbHBIM TpEeyroabHUKU. CBOWCTBO OUCCEKTPUCHI
TpeyrojbHuKa. CBOMCTBO MeAWaHbl TpPEyrojbHHKAa. COOTHOUIEHUS MEXITY
CTOPOHAaMH U yTJIAMU MPOU3BOJIBHOTO U MPSMOYTOJIBHOTO TPEYTOJIbHUKA.

PaBeHcTBO TpeyronbHUKOB. [IpU3HaKKU paBEeHCTBA TPEYTOJIBHUKOB.

PaBHOOEIpEHHBII TPEYTOJIbHUK. CaoiicTBa U IIPU3HAKU
PaBHOOEIPEHHOI'0 TPEYTOJIbHUKA.

PaBHOCTOpPOHHUY TPEYTOJIBLHUK.

Teopema Iludaropa. Teopema, obpatHas Teopeme [Tudaropa.

[lepnieHuKysIp ¥ HAKJIIOHHAS.

Teopema daneca.

[Togo6ue TpeyronbankoB. Koaddumument mogodus. [Ipuznaku nmogodus
TPEYTOJIbHUKOB.

Cpennsist TMHUS TPEYTOJbHUKA U €€ CBOMCTBA.

Cymma yriioB TpeyrojibHMKAa. BHEMIHMI yroa TpeyroiabHUKA.
HepaBeHCTBO TpeyroJbHUKA.

Teopema cuHycoB. TeopeMa KOCUHYCOB. Pelienue TpeyrojibHUKOB.

CBOKMCTBO CEPEIMHHOTO NEPIICHAUKYJIISIPA K OTPE3KY.

UeThlpeXyrojJibHUKKU:  MapajijiejorpaMM,  MPSMOYTOJIbHUK, POMO,
KBaJIpat, Tpaneuus.

CpenHsist TUHUS Tpanelunu U €€ CBOMCTBA.



CyMMma BHYTPEHHHX YIJIOB BBITYKJIOTO MHOTOYTOJIBHUKA.

OKpyKHOCTh U KpyT. X0Opaa, AMaMeTp, paauyc. Jlyra okpy>KHOCTH.

BzaumHuoe pacnosiokeHne npssMoul W OKpYyKHOCTH. KacarenbHas wu
CEKyILast K OKPYKHOCTH.

[{enTpanbHble U BIIMCAHHBIE YTIIBL.

3ameyaTebHbIE TOUKU TPEyroJibHUKA. OKPYKHOCTh, ONIMCAHHAs OKOJIO
TpeyroibHUKa. OKpyKHOCTh, BIMCAHHAS B TPEYTOJIbHUK.

BrniucanHble U ONMCAHHBIE YETHIPEXYTOJIbHUKH.

[IpaBuIbHBIE MHOTOYTOJIBHUKH.

BzaumHoe pacnonoxkenrue To4eK, IPSAMbIX U IJIIOCKOCTEM.

[TapannensHble TpsiMble B IpocTpaHCcTBE. [Ipu3Hak mapaiieabHOCTH
PSIMbIX.

[Ipsimas, napaiuienbHas WIOCKOCTH. [Ipu3HaK napauieIbHOCTH IPSAMOU
Y TJIOCKOCTH.

CxpemmBaromuecs: npsimbie. [Ipu3HaKk CKpEmMBAIOMIUXCA MPSAMBIX.
Yron Mexy NpsAMbIMU B IIPOCTPAHCTBE.

[Tapayutenbhbie mockocTu. [Ipu3Hak napamienbHOCTH IIIOCKOCTEN.

CBoiicTBa mapaJJIEIbHBIX MPSAMBIX U MIJIOCKOCTEW B IPOCTPAHCTBE.

[lepnieHaUKyISApHBIE NPSIMBIE.

IIpsmas, IIEpIEHAUKYIIApHAs IJIOCKOCTH. ITpusHak
MEePIEHAUKYISIPHOCTH PSIMOU U TIJIOCKOCTH.

IlepieHauKynsip WM HAKJIOHHAsA K INIOCKOCTH. Teopema o0 Tpex
MEPIICHAUKYJISIPaXx.

JIByrpanssbiil yrodi. JIMHENHbBIA yroa ABYTrPaHHOTO yTJIA.

IlepnenaukynspHble  IUIOCKOCTH. [Ipu3HaK mepHeHAUKYISIPHOCTH
IIJIOCKOCTEM.

CBolicTBa NMEPHEHIUKYISPHBIX MPAMBIX U TIJIOCKOCTEH.

[Tpu3ma, ipsmas u npaBWiibHag Npu3Mbl, napamienenunes. [lupamuna,
MpaBUJIbHAS MUPAMU/IA. Y CEUECHHAs MUPaMU/IA.

Humuaap. OceBoe  ceuenwe mwinHApa. Pa3Beprka OOKOBOM
MMOBEPXHOCTHU LIWJIUHIPA.

Konyc. OceBoe ceuenmne koHyca. Pa3zBepTka OOKOBOM MOBEPXHOCTHU
KOHYyCa Y CEUEHHBI KOHYC.

Cdepa. Iap. Ceuenus chepbr m mapa miockocTeio. KacatenpHas
IJI0CKOCTH K cdepe.

['eoMeTpryecKkre BETMYUHBI
JnmuHa otpe3ka. PaccrosHue mexay AByMs Toukamu. PaccrtosiHue ot
TOYKH J0 NPsAMOU. PaccTosiHre MEXly MapaJUIeIIbHBIMA NPSIMBIMHU.
JnuHa nomanou. [lepuMerp MHOTOYrOIbHHKA.
JInuHa OKpYKHOCTH U €€ TyTH.
[Imomaae kpyra u €ro cexropa.



N3Mepenust HEHTPAIBHBIX U BIIMCAHHBIX YTJIOB.

[Inomane ¢urypsl. Ilnomans TpeyroibHUKA, NapaiegorpaMmma,
npsIMOYTOJIbHUKA, poMOa, KBaJpara, Tpaneluu.

Paccrossune or TOYKM A0 MIOCKOCTH. PaccrosiHue  Mexnay
MapaJyIeIbHBIMU NPSAMBIMU. PaccTosiHMEe MEXy MapauiebHBIMU MPSIMOU U
IJIOCKOCThIO. PaccTossHne Mexay napamiebHbIMU MIJIOCKOCTSMM.

Yron Mexay NpAMBIMHA. YTOJI MEXKAY IPAMBIMUA B IIPOCTPAHCTBE. YTOJI
MEXIYy MNPsIMOM M IUIOCKOCTBIHO. Mepa ABYrpaHHOro yria. YToll MexIy
IJIOCKOCTSIMU.

[Tmomaam OOKOBOM M TIOJMHOM MOBEPXHOCTEH mpu3Mbl. I[lnomanp
OOKOBOM U MOJTHOM MOBEPXHOCTEH MPSMON MPU3MBI.

[Tnomaan 6OKOBOM 1 MOJTHON MOBEPXHOCTEN MUPAMUJIBI.

O6bem npusMbl. OObeM NMUPAMUIBIL.

[Tnomans chepsl.

[Tnomaam 60KOBOM U MOJTHON MOBEPXHOCTEN UIUH]IPA.

[Tmomaam 6OKOBOM 1 MOJTHON MOBEPXHOCTEN KOHYCA.

O6bem mumnHApa. O6bem Konyca. O0beM mapa.

['eomeTprueckue moCcTpoeHuUs
[TocTtpoeHrne ¢ TMOMOIIBI IHUPKYJIS U JHUHEUKH CEpEeAUHHOTO
MEPICHIUKYJISIpa K OTPE3KY, YIila, paBHOTO IAHHOMY, OMCCEKTPHUCHI yTJIa.
Jlenenuie oTpe3ka Ha IPONOPIUOHAIBHBIC YACTH.
CedeHust MHOTOTPAHHUKOB TJIOCKOCTSIMH.
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B.Jl. I'epacumoB, O.H. ITuprotko, A.Il. JlobaHoB. — MuHCK: Anykaipbis i
BeIxaBaHHe, 2017.

2. MaremaTuka: yuyeOHOe mmocooue sl 5 Kiiacca y4pekJIeHUi 00111ero
cpemHero 00Opa3oBaHUSI C PYCCKUM  SI3bIKOM  OOydenwsi: B249. /
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O.H. [Tuprotko. — Munck: Haponnas acsera, 2017.

8. AnreOpa: ydyeOHOe mocobue sl 7 Kjacca YYpeKIEeHUH OOIIero
cpemHero ooOpa3oBaHMs ¢ pycckuMm si3bikom oOyuenus / W.I. Apednesa,
O.H. IIuprotko. — Munck: Haponnas acsera, 2022.

9. 'eometpus: yueOHOe mocobue Ay 7 Kiacca y4pexAeHUH oOIIero
cpeaHero oOpaszoBaHus C pycckuM si3bikom oOyuenus / B.B. Kazako. —
Munck: Haponnas acsera, 2017.

10. T'eomeTpusi: yuebHOe mocoOue st 7 Kilacca yUpexkAeHU 00IIero
cpeaHero oOpa3oBaHuUs C pycCKUM si3bikoM oO0yueHus / B.B. Ka3zakoB. —
Munck: Haponnas acsera, 2022.

11. Anrebpa: ydeOHOe mocobue misg 8 Kiacca y4dpexAeHUN O0OIIero
cpeaHero oOpa3oBaHMs C pycCKUM si3blkom oOyuenusi / W.I'. Apednena,
O.H. IIuprotko. — Munck: Haponnas acsera, 2018.

12. T'eomeTpusi: yuebHOe mocoOue st 8 Kilacca yUpexkaAeHU 00IIero
cpeaHero oOpa3oBaHUs C pyccKuM si3pikom obOydenms / B.B. Kasako. —
Munck: Haponnas acsera, 2018.

13. Anrebpa: ydeOHOoe mocobue s 8 Kiacca ydpexaAeHU OOIIero
cpeaHero obOpa3oBaHHs C pycCKuM si3bikom oOyuenusi / W.I'. Apednena,
O.H. ITuprotko. — MuHck: Anmykariibis 1 BeixaBanue, 2024.

14. T'eomeTpusi: yuebHoe mocobue st 8 Kilacca yUpexkaAeHU 00I1ero
cpeaHero oOpaszoBaHus C pycckuM sizbikom oOyuenus / B.B. KazakoB. —
Munck: Anxykanpis 1 BeixaBanue, 2024,

15. Anrebpa: ydeOHoe mocobuwe mis 9 kimacca ydpexaeHU O0O0IIero
cpeaHero oOpa3oBaHHs C pycckuM s3plkoM oOydenus / W.I'. Apednena,
O.H. ITuprotko. — Munck: Hapoanas acsera, 2019.

16. I'eomeTpusi: yueOHOe mocobue st 9 Kinacca yupexaeHU 0011Iero
cpeaHero oOpaszoBaHus C pycckuM si3bikom obOyuenus / B.B. KazakoB. —
Munck: Haponnas acsera, 2019.

17. CoopHuk 3amad 1mo anredpe: yueOHoe mocodue st 7-9 KiaccoB
YUpEXKICHUN 00IIEeTro cpeHero oOpa3oBaHus C PyCCKUM SI3BIKOM 00y4deHus /
N.I'. Apednera, O.H. ITuprorko. — Munck: Hapoanas acsera, 2020.



18. Anrebpa: yuebHoe mocobue s 10 kimacca yupexaeHui o0IIero
cpeaHero o0Opa3oBaHMs C pyccKuM s3bikoM oOydenus / W.I'. Apednena,
O.H. ITuprotko. — Munck: Hapoanas acsera, 2019.

19. Coopuuk 3amau mo anrebpe: ydeOHoe mocodme s 10 kmacca
YUPEKJICHUN O0IIEro cpeaHero oOpa3oBaHUsl C PYCCKUM SI3LIKOM OOyYEHUS
(OazoBeiii M moBbIIEHHBIM ypoBHH) / W.I'. ApedreBa, O.H. [IuproTko. —
Munck: Haponnas acsera, 2020.

20. I'eomeTpusi: yueObHoe mocodue s 10 kinacca yupexaeHuid o0I1ero
CpeaHero oOpa3oBaHUSI C PYCCKUM S3BIKOM 0OyueHus (0a30BbId U
noBbIieHHbIA ypoBHU) / JILLA. Jlatotun [u ap.]. — MuHck: Anykanpbig 1
BeixaBaHHe, 2020.

21. Anrebpa: ydyeOHoe mocobue ans 11 kimacca yupexxaeHuil ooiero
cpeaHero oOpa3oBaHHsl C pycCKUM si3blkom oOyuenusi / W.I'. Apednena,
O.H. IIuprotko. — Munck: Haponnas acsera, 2020.

22. CoopHuK 3amau mno anreOpe: ydyeOHoe mocobuwe mna 11 kiacca
YUPEXKJIEHUN 00ILEro cpeaHero oOpa3oBaHMs C PYCCKHM SI3bIKOM OOY4YEHUS
(6azoBeiii u moBbieHHBIM ypoBHH) / W.I'. ApedweBa, O.H. [IuproTko. —
Munck: Haponnas acsera, 2020.

23. 'eometpusi: yueOHOe mocodue ais 11 kimacca yupexaeHuit 001ero
CpeIHero oO0pa3oBaHUsI C PYCCKUM SI3bIKOM 0OyueHHs (0a30BbIM WU
noBbillieHHbI ypoBHM) / JILA. Jlatotun [u1 ap.]. — MuHck: benopycckas
Ouuukiionenus umenu Ilerpycst bposku, 2020.

24. COOpHHMK 3alad MO TeoMeTpuu: yueOHoe mocobue i 10 —
11 knacca yupexaeHuil oOUIero cpeaHero o0pa3oBaHus ¢ PYCCKUM SI3bIKOM
oOyuyeHusi (06a3oBbli W TOBBbINIEHHBIM ypoBHM) / JILA. Jlatotun, B.JL.
YeboTapenckuii. — Munck: Haponnas acseta, 2021.



