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U CIEIMAJIbHOTO BHICIIETO 00pa3oBaHus,
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I[TOACHUTEJIbBHA S 3AITNCKA

[IporpaMMa BCTYNUTEIBHBIX HCIHBITAHUN IO Y4eOHOMY TIPEAMETY
«MaremaTuka» TMpeaHa3HauYeHa sl JIUI, TMOCTYMNAIOUUX B YUYPEKICHUS
BBICIIETO 00pa3oBaHUs IJIsS MOJYyYEHUs] OOIIETO BBHICIIETO U CIEIUAIBLHOTO
BBICIIETO 00pa30BaHUsI.

TpeGoBanusi K MOArOTOBKE aOMTYPUEHTOB M COJEpKaHHE Y4eOHOTO
MaTepuansa CTPYKTYPHPOBaHBI 1O OCHOBHBIM COJICPKATCIBHBIM JIMHHUSIM
y4eOHoro npeaMera «MaremaTukay.

TPEBOBAHUA K ITIOAI'OTOBKE ABUTYPUEHTOB
Yucna u BEIYUCIICHUS

Abumypuenm oondxcen 3Hamv.

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

paBUJia OKPYIJICHUS HaTYPaJbHbBIX YUCEN, IECATUYHBIX APOOEH;

OCHOBHO€ CBOMCTBO J1po0u;

IpaBUJia BBHITIOJTHEHUSI apu(PMETUUECKUX JIEUCTBUM C pallMOHATbHBIMU
YHCIaMU;

0003HAYCHUS YMCITIOBBIX MHOYKECTB;

MpaBuja HAXOXXACHUS MPOILIEHTAa OT YHUCJIA, YKCia MO €ro IMpOLEHTY,
MPOLIEHTHOI'O OTHOIICHHUS YU CETT;

CBOWCTBA NPONOPLNH;

F€OMETPUYECKUN CMBICT MOAYJISI YUCTIA;

OTPE/ICJICHUS U CBOMCTBA apu(PMETUUECKOTO KBaIpaTHOTO KOPHS U

KOPHS N-U CTENEHU U3 AEUCTBUTEIBHOIO YHCIIA;

OTPE/ICJICHUSI CTETEHEH ¢ HATypalbHBIM, ICJIBIM M PaIlMOHATBLHBIM
ITOKA3aTeIISIMHU;
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3HAYEHMS BBIPAXKCHUI arcsin a u arccos a npu a, papHom 0, ¥z,
v V3
2, +1, u BeIpakeHuii arctg a u arcctg a pu a, paBHoM 0, ~ 3 1, +3;
ompeesieHue orapudma qucna.
Abumypuenm oondxicen ymems.
BBITIOJIHATH OIEpalliy CJIOKEHHUS, BBIYUTAHUSA, YMHOXKEHHUS, JEJICHUS
JNEWCTBUTEIBHBIX YHCEN,
HaXOJUTh JETUTEIN YUCJIa U KPAaTHbIC YKCIIA; OOIIUE JIETUTENIU YUCel
U oOIlMe KpaTHBbIE YMCE; HauOOJBIINNA OOIIMI JENUTENIb U HauMEHbBIIEe
o011iee KpaTHOE;
BBITIOJIHATH JCJICHUE C OCTATKOM M MPEICTABIATH YUCIO B BUJIE CYMMBI
OCTaTKa U MPOU3BEACHMS YaCTHOTO | Jenutens (a=b - g+ r,roe 0 < r <b);
HaXOJUTh 3HAYECHUS CTEIEHM 4YHCIa C HaTypaJlbHbIM M  IEJIbIM
MOKa3aTeNsIMU;
PUMEHSTH MPaBUJIa COKpAIICHUS APOOEii;
CpaBHUBATH IPOOH;
BBITIOJIHATH MPE0OPA30BAHUS YUCIOBBIX BHIPAXKEHUH C PAllMOHATILHBIMU
YUCJIaMUu;
HaXOJUTh MPOLEHT OT YHUCJA, YUCIO MO €ro MpPOIEHTY, MPOIEHTHOE
OTHOIIICHUE YHCET;
HaXOJIUTh HEM3BECTHBIN WICH MPOMOPIIHH;
OKPYTJISTh YUCIIA U PE3YIbTaThl BBIYUCIECHUH C 3aJaHHON TOYHOCTHIO;
HaXOJIUTh MOJYJIb YHCTIA;
BBIYHCIIATh apU(METHUECKUN KBaJIpaTHBI KOpEHb W KOpEHb N-ii
CTEIEeHU U3 JICUCTBUTEILHOTO YHCIIA;
BBITIOJIHATh TIPeoOpa3oBaHWS W BBIYMCIATH 3HAUYCHHUS YHCIOBBIX
BBIPAXEHUM, COJIEPKAITUX OTIEPAIMI0 U3BJICUCHUS KBAJIPATHOTO KOPHSI;
NEepPEBOJIUTh TPAAyCHYI0 MEPYy VYIJIOB B paJIMaHHYIO U BBIIOJHSTH
oOpaTHOE JICHCTBUE;
WCIIOJIH30BaTh €IMHUYHYIO OKPYXKHOCTH [IJISi HAaXOXKJICHWUS 3HAYeHUU
CUHYyCa, KOCHHYCa, TAHT'€HCA U KOTAaHT'€HCa 3aIaHHBIX YIJIOB;
HAaXOJWUTh YHUCJIOBBbIC 3HAYEHUS TPUTOHOMETPUUYECKUX BBIPAKEHUN,
UCIIONB3Ysl 3HAUYE€HUs CHHYCa, KOCHHYCa, TaHT€HCa M KOTaHIeHca
MIPOU3BOJILHOTO yTJIA.
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BripaxkeHus 1 ux npeodpa3oBaHUs
Abumypuenm oonodicen 3Hamb.



(OpMyJIBI COKpAIIEHHOTO YMHOXKEHMsSI: KBaapaT CyMMbl M KBaapar
Pa3HOCTH JIBYX BBIPQXKEHUI; pa3HOCTh KBAJIPaTOB JIBYX BBIPAKEHU;

IpaBUJia U AJITOPUTMBI JEHCTBUI C OJJHOUJIEHAMH U MHOTOUYJIEHAMU;

CHOCOOBI PA3JI0KEHUSI MHOTOUJIEHA HA MHOKHUTENH;

npaBuja  CJIOXKEHMS,  BBIUYMTAHUSA,  YMHOXEHUS U JICJICHUS
panMoHaNIbHBIX APOOEH;

MpaBUJjia COKPAIEHUs pAllMOHAIIBHBIX IPO0OEii;

CBOMCTBa apu(hMETHUECKOTO KBaJAPATHOI'O KOPHA U KOPHA N-1 CTENEHH;

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

(opMyIbl: TpPUBENEHUSA, CYMMbl M Pa3HOCTU apryMEHTOB, JBOWHOIO
apryMeHTa; MpeoOpa3oBaHUs CYMMbl U Pa3HOCTU TPUTOHOMETPUUYECKUX
(GyHKLIMI B IPOU3BEACHUE;

CBOMCTBAa CTEMEHEH C HaTypallbHbIM, LEJIbIM M PALHMOHAIBHBIM
NOKa3aTeJsIMU: YMHOXXEHHE M JICJICHUE CTENEHEH, BO3BEICHHE CTENEHU B
CTENEHb, CTENIEHb MPOU3BEICHUS U YaCTHOIO;

OCHOBHOE€ JIOTapU(MUYECKOE TOKAECTBO;

CBOMCTBa JOorapu(MoB;

(dopMyiy mepexosa Ot jgorapudma ¢ OJHUM OCHOBAHUEM K Jorapupmy
C IPyTHM OCHOBAaHHEM.

Abumypuenm 0ondxicer ymems.

OPUBOAUTH OJHOUYJIEH U MHOTOUYJIEH K CTAaHAAPTHOMY BHUJY, BBIIIOIHSITh
omnepalud C OJHOWIEHAMU U MHOTOWICHAMH: YMHOXXEHHE, JACJIICHHE U
BO3BEJICHUE B CTENEHb OJIHOWIEHOB, MPUBEICHUE TMOJOOHBIX ClaraeMbIX
MHOTOYJIEHa, YMHOKEHHE U JCJIICHHNE MHOTIOYIEHa Ha OJHOYJIEH, CIOKEHHUE,
BBIYMTAHUE, YMHOKEHNE MHOT'OUYJIEHOB;

NPUMEHSTH (OPMYJIbl COKPAILIEHHOTO YMHOXEHUS JJ1 TOXKIECTBEHHbIX
npeoOpa3zoBaHUl MHOTOUYJICHOB;

packiiapBaTh MHOTOYJIEHBl HAa MHOMKHUTEIU CIIOCOOAMM: BBIHECEHUS
OOLIEro MHOXHUTENSI 3a CKOOKM, TPYNIUPOBKH, HpUMEHEHUs GopMys
COKpAIIICHHOTO YMHOXXEHMS: KBaJpaTa CyMMbl M KBaJpara Pa3HOCTH JIBYX
BBIPDAKEHMI; pPa3sHOCTH KBaJApaTOB [JIBYX BBIP@KEHUW;, pacKIIaJbIBaTh
KBaJPATHBIN TPEXUJIEH HA MHOKUTEIIN;

HaXOJIUTh 00JIACTH ONPEIEIICHUS BBIPAKEHHSI C IEPEMEHHOM;

BBIIIOJIHATH ONEPALUU C PAMOHAIBHBIMU IPOOSIMU;

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

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

BBIIIOJIHATh  TOKJIECTBEHHbIE IPEOOpa3oBaHUsl pPAlUMOHAIBHBIX U
UPpaLMOHAIBHBIX BBIPAKEHUM;



HaxOJUTb YMCIIOBBIE 3HAYEHUs TPUTOHOMETPUUYECKUX BBIPAKCHUU,
UCHOJIb3Ysl 3HAUEHUS TPUTOHOMETPUYECKUX (PYHKIUN U COOTBETCTBYIOLIUE
bopMyIIBL;

BBINOJHATh TOXJAECTBEHHbIE INPeoOpa30BaHUsl TPUTOHOMETPUUECKHUX
BBIPAXKEHUI C MOMOLIBI0O TPUTOHOMETPUYECKUX POpMYyIT;

IIPUMEHAThL  CBOMCTBA CTENEHEM C HATYPAIbHBIM, LEJIBIM W
pallMOHANBHBIM II0KA3aTEsAMU JUIsl  BBIYUCICHUSA 3HAYCHUW YHCIIOBBIX
BBIPXKECHUI U Pe0Opa30BaHUs BbIPAKEHUN;

OPUMEHSTh OCHOBHOE JIOrapu(PMHUECKOe TOXKJIECTBO U CBOMCTBa
Jorapu(moB ISl YIPOILLEHUS BbIPAKEHUH;

BBIMOJHATh TOXKJIECTBEHHbIE MPEOOpAa30BaHUs MOKA3aTEIbHBIX U
Jorapu(pMUUECKUX BBIPAKEHUH.

YpaBHEHUS U HEPABEHCTBA

Abumypuenm oondxcer 3Hamb.

CBOWCTBA YMCJIOBBIX HEPABEHCTB;

CIOCOOBI  PEIICHUS CHUCTEM JIMHEWHBIX ypaBHEHUW C JAByMs
IIEPEMEHHBIMU;

BUJIbI KBAJPATHBIX YPABHECHUN,

dbopMynBl:  OUCKpUMHHAHTAa  KBagpaTHOTO  ypaBHEHHUS, KOpHEU
KBaJIpaTHOTO YPAaBHEHUS;

TeopeMy Buerta, Teopemy, oopaTHyto Teopeme Buera;

AJITOPUTM NMPUMEHEHUS METOJIa UHTEPBAJIOB;

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIIBHBIX YPABHCHUMU;

(dbopMyIIBI pelieHus: MPOCTEHIINX TPUTOHOMETPUIECKUX YPaBHEHUH;

OCHOBHBIE METOJBI PEIICHMs] TMOKAa3aTeIbHBIX W JIOTapU(PMUUYECKHUX
YpaBHEHUH M HEPABEHCTB (pa3J0KEHUE HA MHOXKUTEIU, 3aMEHOUN
TIEpEMEHHOM).

Abumypuenm 0ondxicer ymemsn.

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

pelIaTb CHUCTEMbI M COBOKYIHOCTH JIMHEWHBIX HEPABEHCTB C OJHOMU
MIEPEMEHHOM;

pemath JpoOHO-pallMOHANIBHBIE YPABHEHNS,

pelIaTh JBOWHBIE HEPABEHCTBA,

pemaTh HEpaBEHCTBA METOJOM UHTEPBAJIOB;

pelIaTh KBaJpaTHbIC HEPABEHCTBA U HEPABEHCTBA, CBOJISIIIIMECS K HUM,;

pemarh CHUCTEMbl M COBOKYIHOCTM HEPABEHCTB, COJACPIKAIIME
KBaJIpaTHbIE HEPABEHCTRBA;

pemath JpoOHO-pallMOHAIbHBIE HEPABEHCTBA METOJIOM UHTEPBAJIOB;

pelIaTh CUCTEMBI YPABHEHHUM C JBYMS IIEPEMEHHBIMU;

pelIaTh ppalMOHAIbHBIC YPABHCHUS,



pelarb NOPOCTEUIINE TPUTOHOMETPUYECKUE YpAaBHEHUA Sinx =
a,cosx =a, tgx =a, ctgx =a U YypaBHEHHUA, CBOIAIINECI K HUM
(MeTogaMu  pa3OKEHHS HAa  MHOXHTEIHM, 3aMEHOM  IEPEMEHHOM),
OJTHOPOJIHBIE TPUTOHOMETPUYECKUE YPABHEHUS;

pemaTh  IOKa3aTelibHble U JIorapuMHUUYECKUE YpaBHEHUS Ha
OCHOBAaHHMM CBOMCTB IOKAa3aTeJbHON U JiorapuMuU4ecKo QyHKIUH, C
IIOMOUIBIO PA3JI0KEHUSI HA MHOKUTEIIN, 3aMEHOM IIEPEMEHHOM;

pemaTh OJHOPOIHBIE TOKA3aTEIbHBIE YPABHEHUS;

pemiath MOKaszaTrelbHble W JorapudpMuyueckue HEpaBEHCTBA Ha
OCHOBAaHMM CBOMCTB IIOKAa3aTE€IbHOM H JorapudpMuIecKor (QyHKIHUHA, ¢
IIOMOIIBIO PA3JIOKEHUS HA MHOXKUTEIIN, 3aMEHOMN IEPEMEHHOM;

MPUMEHATh TpapUUECKyl0 HHTEPIPETAIUIO PEIICHUS YpPaBHEHUI,
HEPABEHCTB U CUCTEM YPABHCHUW W HEPABEHCTB;

peniaTh TEKCTOBBIC 3a/1aud apu(PMETUUECKUM CIIOCOOOM, C MOMOIIBIO
YPABHEHHUU U CUCTEM YPABHCHHUM.

Koopaunats! u GpyHKIIH
Abumypuenm oondxcen 3Hamo.
QITOPUTMBI MOCTPOCHHUS rpaduKa JMHEHHOM, KBaIpaTUUHON (DYHKIIUI;
QITOPUTM TOCTPOEHUS Trpaduka JHUHEHMHOrO YpaBHEHUS C AByMs
NIEPEMEHHBIMU;

cBoiicTBa W Tpauku (QYHKIUH Yy = S (k#0),y=x3y=|x|,y=

Vx;

MpaBwJIa TTOCTPOCHUS TpadukoB PyHKIMM: y = f(x £a), y = f(x) £ b, 4,
bEeR ¢ momorpio npeodpazoBanus rpaduka ¢pyakiuu y = f(X);

(dbopMyy IITMHBI OTpE3Ka C 3aJJaHHBIMU KOOPAMHATAMU KOHIIOB;

YpaBHEHUE OKPYKHOCTH;

dbopMynBl N-TO Yji€HA U CYMMBI N TEPBBIX WICHOB apu(pMETUYECKOU
Y TEOMETPUYECKON ITPOTPECCHUN;

XapaKTEPUCTUUYECKUE CBOWCTBA apU(PMETUUYECKONW U Fr€OMETPUUECKOU
IIPOrPECCHUI;

dbopmyny cyMmbl OECKOHEYHO  YOBbIBAIOIIEH T€OMETPUUYECKOU
IPOTPECCUH;

CBOICTBA U TpaK¥ TPUTOHOMETPUUIECKHUX (DYHKITHH;

IIpaBUJjIa BBIYMCIICHUS MPOU3BOJAHON CYMMBI, pa3HOCTH, IPOU3BEACHUS,
Y4aCTHOTO (yHKIIHIA;

CBs3b MEXIy Bo3pacTtanueMm (yObiBaHweMm) (GyHKIMH W 3HAKOM €€
IIPOM3BOIHON;

(bu3NUeCcKuil U TEOMETPUUYECKHUI CMBICT TPOU3BOIHOIM;

onpeJieJICHUE U CBOMCTBA MOKa3aTeIbHON QYyHKIINHY;

orpeJieJIeHUuE U CBOMCTBA JorapupMuueckor PyHKIIUU.



Abumypuenm 0ondxicer ymemsn.

OIPEENATh 110 3aJaHHOW HAa KOOPJAWHATHOM MPSIMOU U KOOPJAUHATHOMN
MJIOCKOCTH TOYKE €€ KOOPAUHATHI;

BBITIOJIHATh MOCTPOCHUE TOYKM HAa KOOPAMHATHOM MNpAMOW U
KOOPJMHATHOM MJIOCKOCTH TI0 €€ KOOpANHATaM;

MHTEPIPETUPOBATH 151 npeoOpa3oBbIBATH uH(pOpMaluIo,
NPEACTABICHHYI0 B TAOJMIAX M JAMarpaMMax, OTPaKaloUIyl0 CBOWCTBA M
XapaKTEPUCTUKH PEaTbHBIX MPOIIECCOB U SBICHUN;

UCIOJIb30BaTh HMH(pOPMAIIMIO, MPEJCTAaBICHHYI0O B BHJE TaOIUIl U
JarpaMm JJisi pelieHus 3a1ay;

CTPOUTH TpaKu TMHEHHON, KBaIpaTUYHON (DYHKITHH;

CTpOUTH rpadMKH JIMHEUHBIX YPABHEHHH C IBYMsI IEPEMEHHBIMH;

cTpouTh rpaduku QYyHKIUN Yy = g (k#0),y=x3%y=|x|,y =Vx;

HaxOJIUTh: O0JACTh OMNpPEACICHHUS W MHOXKECTBO 3HA4YCHHWH (yHKIINH,
Hyd (QYHKIIUH; TPOMEKYTKH 3HAKOMOCTOSIHCTBA (YHKIIMH; TPOMEKYTKH
BO3pacTaHus U yObIBaHUS (QYHKIINY;

UCIIOJI30BATh ONPEEIICHNS YeTHON, HEUETHOU-PYHKITUH;

cTpouth Trpaduku dyskumii: y = f(x £ a), y = f(x) £ b, a, bER
C MOMOIIBI0 TIpeoOpa3oBanus rpaduka Gyukuuu y = f(x);

3aMUChIBaTh YPAaBHEHHE OKPYKHOCTH C 3aJaHHBIM I[EHTPOM H
paguycom;

HaXOJIUTh JIJTUHY OTpe3Ka, 3Has KOOPAUHATHI €0 KOHIIOB,;

OPUMEHATH: (QOpPMYyJIBI N-TO WiIEHa IS ONpEeISiCHUsS dJIeHa
IPOTPECCUU 10 €r0 HOMEpPY U HOMEpa 4J€Ha MPOrPEeCcCHM; OMpe/eTeHuUs
pa3HOCTU apU(PMETUUYECKON MPOrpeccCUd M 3HAMEHATeNlsl T'e€OMETPUYECKOU

IPOTPECCUH;
XapaKTEPUCTUUECKHE CBOMCTBA TUTSL onpeaeaeHus BUJA
NIOCJIEIOBATEIbHOCTH, PEIICHHMS 3aJad Ha HaXO0XICHUE—DJIEMEHTOB
IIPOrPECCH;

HaXOJUThb CyMMY O€CKOHEYHO YObIBaloIIEed TI€OMETPUUYECKOU
IPOTPECCUH;

CTPOUTHh TpadUKU TPUTOHOMETPUYECCKUX (YHKIMH W TPHUMEHATH HX
CBOMCTBA;

MPUMEHATH MPABUJIA JJISI BEIYUCICHUSI TIPOU3BOIHBIX (YHKIIHIA,

HaXOJIUTh 3HAYCHUS TPOU3BOTHOM B TOUKE;

OTpEeNeNsTh TPOMEKYTKM MOHOTOHHOCTH, TOYKH JKCTPEMyMa,
IKCTpEeMyMbI QyHKIINH;

CTPOUTHh TpadWKW IOKa3aTeabHONH (QYHKIIMH ¢  pa3IMYHBIMU
OCHOBaHUSIMU;

IPUMEHSATh CBOWCTBA W TpauKH TIOKa3aTeIbHOW (YHKIHH C
pa3sIUYHBIMM OCHOBAaHHMSAMH JUISl CpaBHEHWS 3HAYCHUH IIOKa3aTeIbHOU



byHKIIMKM, ONpeneleHUus  MHOXKECTBAa  3HAYEHUW, HAWMOOJbIIEro U
HaMMEHBIIIEr0 3HauCHUM;

cTpouTh rpaduku JorapupMuieckor GYHKIMH C Pa3IudHBIMU
OCHOBaHUSIMU;

NPUMEHATh CBOWCTBA M TrpaduKu JorapuPmMuyeckod QyHKIHH C
pa3IMYHBIMM OCHOBAaHMUSIMU JJI1 CPaBHEHHsI 3HAUEHUH JIOrapu(pMUUYECKOU
(GyHKLIMM, HAXOXKJEHUs OOJACTH OINpEAENICHHs] U MHOKECTBAa 3HAYEHUH,
HanOOJIBIIIET0 U HAMMEHBIIETO 3HAYCHUIA.

['eomeTpuyeckue GUrypsl U X CBOMCTBA
Abumypuenm oondxcen 3Hamo.
CBOMCTBA: CMEXHBIX YIJIOB; BEPTUKAIBHBIX YIJIOB; NEPIECHAUKYIIAPA K
IIPSAMOI; CBOMCTBA YIJIOB IIPU JBYX IApAJUIEIIbHBIX IIPSAMBIX U CEKYILEH;
[IPU3HAKU [APaJUIEIBHOCTU IIPSMBIX;
IIPU3HAKUA: PABEHCTBA TPEYIOJIbHUKOB; PABEHCTBA IPAMOYTOJBHBIX

TPEYTOJbHUKOB;

CBOWCTBA W  TNPU3HAKU:  PABHOOEAPEHHOTO  TPEYrOJIbHHKA,
napajiejorpaMmma, MpsSMOYTOJIbHUKA, poM0Oa, KBajapara, paBHOOEAPEHHOU
Tpareuuu;

CBOWCTBA: CPEOHEW JIMHUU TPEYTOJIbHHUKA, CPEIHEN JIMHUMU TPAIlCLUU;
MeJIMaH TPEYroJIbHUKA; BHICOT TPEYTOJIbHUKA; OUCCEKTPUCHI TPEYTOJIbHUKA;

TEOPEMBI: O CyMME€ YIJIOB TpPEYroJbHUKA; BHEUIHEM  YTIJIE
TPEYroJIbHUKA; COOTHOLIEHUH CTOPOH M YTIJIOB TPEYTrOJIbHUKA; COOTHOIICHUN
KaTe€Ta W TUIOTEHY3bl; HAKJIOHHOM W MEpPNeHAUKYJIspa K MPSMOI;
HEPABEHCTBE TPEYTOJIbHUKA;

teopembl: [ludaropa, obOparnyto Teopeme Iludaropa; o cpennem
OpPONOPLUOHAIBHOM  (CpeAHEM  TE€OMETPHUYECKOM) B IPSIMOYTOJbHOM
TpeyrojapHuke; daneca; CHHYCOB; KOCHHYCOB H CIEACTBUS W3 TEOPEMBI
KOCHHYCOB;

MPU3HAKU MOJI00MS TPEYTrOJIbHUKOB;

CBOMCTBA: KacaTeJIbHOM K OKPYXHOCTH; OTPE3KOB KaCaTEIbHBIX K
OKPYXXHOCTH, MPOBEICHHBIX U3 OJHOW TOYKH; OTPE3KOB NEPECEKAKOIIUXCS
XOpJZI; OTpe3Ka KacaTelIbHOM M OTPE3KOB CEKyIIeH, KOrjJa KacaTellbHas H
CEKylIlasi MPOXOJAT Ye€pe3 OAHY TOUKY, B3SITYIO0 BHE OKPY>KHOCTH;

MPU3HAK KaCaTEIbHOU K OKPYKHOCTH;

CBOWMCTBA W MPHU3HAKKW BIHCAHHOIO YETBIPEXYTOJbHUKA, OMUCAHHOTO
YEThIPEXYTOJbHUKA;

TEOpEMBbI: 00 OKPY)XHOCTH, OIMCAHHOM OKOJIO  TPEYTrOJbHUKA,
00 OKPY>KHOCTHU, BHUCAHHOU B TPEYTOJIbHUK;

AKCUOMBI CTEPEOMETPHUM U CIECACTBUA U3 HUX;

MPU3HAKA: MTAPAIUICITBHOCTH NPSIMBIX U TJIOCKOCTEM, CKPEIIUBAIOIIUXCSA
NPSIMBIX, IEPIIEHIUKYJISIPHBIX MPAMBIX U IIOCKOCTEH;



CBOWMCTBA: TPHW3MBI, MapaJUIeeNuIea, TUPAMHUIBI, YCEUCHHOU
TUPAMHU/IBI;

OTIpeieJICHNE TIPABIIIBHBIX MHOTOTPAHHHUKOB;

CBOWMCTBa TeJI BpalleHHS: IWINHIPA, KOHYCa, yCEUEHHOTO KOHYca,
mapa (cdepsi).

Abumypuenm oondxicer ymemsn.

MIPUMEHATh CBONCTBAa (UTYpP HA TUIOCKOCTH M OCHOBHBIC OTHOIICHHUS
IUTAHUMETPHUH TIPH PEIICHUH 3a]1a4;

NPUMEHSTh CBOWCTBA TMPOCTPAHCTBEHHBIX (UIYp H  OCHOBHBIC
OTHOIIICHHS CTEPEOMETPHUH MPU PEIICHUH 3a7ad.

['eomeTpryuecKkre BETUUYUHBI
Abumypuenm oondxcer 3Hamb.
ONpPEACIICHUSI:  MHOTOYTOJIbHMKA;  JUAaroHaJlIi  MHOTOYTOJBHUKA;
NEePUMETPA MHOTOYTOJIbHUKA; BBITYKJIOTO MHOTOYTOJbHUKA;
bopMyJIbl ISl HAXOXKACHUS JUTMHBI OKPY>KHOCTH U TUJIOIIAIN KPYTa;
CBOMCTBA IIONIAJIEX1 MHOTOYTOJIbHUKOB;
dbopMyIIBl TUIOMIAN: TPEYTOJBHHUKA, MPSIMOYTOJILHOTO TPEYTrOJIbHUKA,

PaBHOCTOPOHHETO TPEYTOJbHHKA, KBaJpara, IpsSIMOYTOJIbHUKA,
napajiejorpaMmma, Tpameluu, poM0a, Kpyra M €ro CeKropa, MpaBUIbHBIX
MHOT'OYTOJIbHUKOB;

CBOMCTBO TUIOIIAJICH MOIO0OHBIX TPEYTOJIbHUKOB,;

CBOMCTBA BIUCAHHBIX YIJIOB, OMUPAIOIIUXCS HA OJHY U Ty XK€ YTy,
ONUPAIOIIUXCS HA JUAMETD;

CBOMCTBA: TAapa/UICAbHBIX TMPSIMBIX; TMapAJICAbHBIX MNPSIMOUA U
IJIOCKOCTH; MapajuiebHbIX IIJIOCKOCTEN;

CBOMCTBA: MEPNEHAUKYJISIPHBIX MPSAMBIX; MNEPHECHANKYJISIPHBIX MPSIMOMH
U TJIOCKOCTH; IEPIIEHIUKYIISIPHBIX TIJIOCKOCTEH;

TEOPEMY O TPEX MEPICHIUKYIISIpax;

dbopmysbl: TUIOMIAAM OOKOBOM W TMOJHOW MOBEPXHOCTEW MPHU3MBI;
miomana OOKOBOM W TOJHOM TOBEPXHOCTEH mNUpaMuibl, oObeMa
napajuielienune/a, Mpu3Mbl, MHPaMHUALI, IUIomanan chepbl; oObeMa IIapa;
TJI0IIaa OOKOBOM M TOJHOM MOBEPXHOCTEH IUIMHJpA; o0beMa IUIWH]PA;
TIomIaau OOKOBOM M MTOTHOM TOBEPXHOCTEH KOHYCca; 00beMa KOHYCa;

Abumypuenm oondicen ymems.

HaxXOJUTh PACCTOSIHUE OT TOYKH JIO IUIOCKOCTH, PACCTOSTHUE MEXIY
napajuieIbHBIMU MPSIMBIMU, PACCTOSTHUE MEX]Y MapauieIbHBIMHU MPSIMON U
MJIOCKOCTBIO, PACCTOSIHUE MEXIY MapalfIeTbHBIMU TIOCKOCTSIMH;

HAXOJUTh YTOJ MEXy IPSMBIMU;

HaXOJIUTh YrOJd MEXIy NpsSMbIMH B IIPOCTPAHCTBE, YIroJ MEXIY
MPSMOM U TJIOCKOCTBIO, YTOJI MEXKIY MIIOCKOCTSIMU;

HaXOJIUTh 00BEMBI 1 IUIOIIAIN TOBEPXHOCTEH MPU3MbI M TUPAMU/IBI;



HaXOIUTb 00BEMBI U IJiomanu HOBCpXHOCTGfI TCJI BpalllICHUA.

['eomeTprueckue mocTpoeHUs

Abumypuenm oondxcen 3Hamb.

OCHOBHBIE OTEpaIiH, BHITIOJHIEMbIC IIUPKYJIEM U JIMHEHKOM.

Abumypuenm oondxicer ymemsn.

permaTh OCHOBHBIC 3aadd Ha IOCTPOCHHE C IOMOIIBIO IHUPKYJS H
JIMHCUKU;

CTPOUTH CEUCHUSI MHOTOI'PAHHUKOB TJIOCKOCTHIO HA OCHOBAHUM aKCHOM
U CJICICTBUU U3 HUX;

CTPOUTH CEUCHHS] MHOTOTPAaHHUKOB TUIOCKOCTHIO Ha OCHOBAaHUM TEOPEM
O MapajuIeIbHOCTH MPSIMOM U TUIOCKOCTH, TTAPaJIETbHOCTH TUIOCKOCTEH,;

CTPOUTHh CEYCHHS MWJIMHApPA IUIOCKOCTSAMH, TapaIeIbHON U
NePIEHANKYIAPHON OCH ITUIUHAPA,

CTPOUTH CEUEHHE KOHYyCa IUIOCKOCTHIO MapalIeIbHOW €r0 OCHOBAHHUIO;
IJIOCKOCTBIO, TTPOXO/ISIIICH Yepe3 BEpIINHY KOHYCa B XOPIy OCHOBAHHUS.

COLEPXXAHUE YUEBHOI'O MATEPUAJIA
Yucna u BEIYUCICHUS

Harypanbshbie uncna. ClioeHHe, BBIYMUTAHUE, YMHOKEHUE U JICTICHUE
HaTypalibHbIX uyucen. CpaBHEHHE HaTypaldbHbIX uucel. I[lpocteie u
cocTaBHble uucna. [lenurtenb, KparHoe. YeTHble M HEYETHBIC YHCIA.
[Ipuznaku genuMoctu Ha 2, 3, 4, 5, 9, 10. lenenue ¢ ocratkom. Paznoxenue
HATypaJlbHOTO 4YHCJa Ha MpocThie MHOXuTenu. OO  JenuTensb,
HanOopIui  o0mmit aenutens. OOmee KpaTHOE, HaWMEHbIee oOIee
KpaTHOE.

[lenbie yncna. J{elcTBUS HAJT LIEIBIMU YUCIAMU.

OObikHOBeHHbIE ApoOu. IlpaBuibHbIE M HENpaBWIbHBIE JIPOOHU.
OcHoBHOe cBoicTBO ApoOu. CokpaiieHue OOBIKHOBEHHBIX JAPOOEH.
CpaBHeHHME OOBIKHOBEHHBIX JpoOeld. Omepauuu CIOXEHUs, BbIYMTAHUE,
YMHOXXEHHUE U JIeJICHHUE OOBIKHOBEHHBIX JpoOeid. CmeniaHHble 4ucia U
JIEHCTBUSA C HUMU.

Hecstuunple apobu. CpaBHEHHE JECATHYHBIX JapodOei. Omneparuu
CJIIO)KCHHE, BBIUUTAHUE, YMHOXXECHUE U JICJICHHE JECSITUYHBIX JIpPOOEH.
OkpyrieHue yucen.

PanmonanbHbie yncina. J[eicTBuUs ¢ palilMOHATIbHBIMU YHCIIAMMU.

Nppaunonaneueie  uucna. JlencrBurensHble  yuciaa.  Monyib
JIEUCTBUTEIBHOTO YKCA. [ €OMETPUUECKUI CMBICIT MOYJIS.

ITpouentsl. Ilponopuus. OcHOBHOE CBOMCTBO mpomnopuuu. [Ipsimas u
oOpaTHas TPONOPIHOHAIBHOCTD.

CreneHnb ¢ HATYpAIBHBIM U LEJBIM IMOKA3aTEIIEM.

Crenens ¢ pallMOHAIBHBIM MTOKA3ATEJEM.



Apudmernueckuii KBaJApaTHBIM KOPEHb M KOPEHb N-Ml CTENEeHW U3
NEUCTBUTEIHLHOTO YHUCIIA.

Jlorapudm uucna. JlecATUUHBIN JTOTapU(pM.

Pamuan. YUucno .

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

ApKCUHYC, apKKOCUHYC, apKTAaHT€HC, apKKOTAaHT'€HC YUCJIA.

Bripaxenus u ux npeodpa3zoBaHusl

Yucnosbie BeIpaxkeHusd. AnredOpandyeckue BbIpakeHUs. T0XK1eCTBEHHO
paBHbIE BbIpaKeHUsA. POPMYIIbI COKPAILIEHHOTO YMHOXEHHS:

a* —b*=(a-b)-(a+b);

(a+b) *=a®+2ab+b?;

(a—b) *=a*-2ab+b°.

OnHounen u MHorowieH. ClOXKEHUE, BBIYUTAHUE, YMHOXKEHUE
MHOTOYJICHOB, JAEJIE€HUE MHOTOUYJIEHA Ha OJHOWIEH. Pa3nioxkeHrne MHOro4JIeHa
Ha MHOXXHTENU. TOXIECTBEHHBIE MPEe0OPa30BaHNI MHOTOUJICHOB.

KBanparneii TpexuneH. Pa3noxeHue KBaJpaTHOTO TpPEXUJICHA Ha
JIMHEUHBIE MHOXKUTEIH.

Panmmonaneubeie apodu. OCHOBHOE CBOMCTBO ApoOu. JledcTBusi Han
anredpanyecKuMu IpOOSMH. ToxnecTBeHHbIE npeoOpa3oBaHUs
pallMOHAJIBHBIX BBIPAXKEHUM.

Kopenb n-it crenenn (NeN, n = 2). OcHOBHBIC CBOMCTBa KOpHS N-i
crenieHu. [IpeoOpazoBanme BeIpaKeHU, COAEPIKAITUX KOPHH N-I CTEMEHHU.

CooTHOUIEHUSI ~ MEXIYy CHHYCOM, KOCHHYCOM, TaHT€HCOM U
KOTAHT€HCOM OJIHOTO M TOTO ke yTriia (TPUrOHOMETPUUYECKHUE TOXKIECTBA).

dopmyJibl: TIPUBEACHUSI, CYMMbl M Pa3HOCTH apTyMEHTOB, JBOMHOTO
apryMeHTa; npeoOpa3oBaHUsl CYMMbl W Pa3HOCTH TPUTOHOMETPUUYECKUX
GbyHKLIMI B IPOU3BEACHUE;

ToxnecTBeHHbBIC TPEOOPA30BAHUS TPUTOHOMETPUIECKUX BBIPAKCHUM.

CBoiicTBa cTeNEHEN ¢ HATYPATbHBIM U LEIbIM MOKA3aTEISIMH.

CBoiicTBa cTeNEHEN ¢ pallMOHAIBHBIMU MTOKA3aTEIAMHU.

OcHoBHOE JIorapu(PMUYECKOE TOXKIECTBO.

Jlorapudm npousBeneHus, creneHu, yactuoro. Gopmyna nepexoja ot
jorapudma ¢ OJJHUM OCHOBaHUEM K Jiorapu(my ¢ IpyruM OCHOBAHHUEM.

ToxxnecTBeHHBbIE  MPeoOpa3oBaHUsS  BBIPAKECHHUH,  COJEPIKAIIUX
JorapuMsl.

YpaBHEHUS U HEPABEHCTBA
Ypauenue. Kopenb ypaBHeHHs. PaBHOCHIIBHBIC YPABHEHUS.
JluHeliHOE ypaBHEHME C OJHOW IEpEMEHHOW. PelieHue TUHEWHBIX
YPaBHEHUU C OJHOW NIEPEMEHHOM.
KBanparnoe ypaBHeHnue. ®opmyiibl KOpHENH KBaAPATHOIO YPABHEHUS.



Teopema Buera. Teopema, oOparHas Teopeme Buera.

PanmonanbHble ypaBHEHHs], CBOJSIINECS K KBaIPATHBIM YPABHEHUSIM.

HpoGHo-palinoHaIbHbIE YPABHEHHUS.

HppanroHanbHble YpaBHEHUS.

TpuroHomMeTpudeCcKre ypaBHEHUS.

UucnoBele  HEPABEHCTBA, HX TI'E€OMETPUYECKAs HMHTEPIPETALHS.
CBOMCTBA YHCIIOBBIX HEPABEHCTB.

JIuHelHOEe HEpaBEHCTBO C OJHOW IlepeMeHHOW. PaBHOCUIBHBIE
HEpAaBEHCTBA. PellleHne JMHEWHBIX HEPABEHCTB C OJIHOM IEPEMEHHOM.
JIBOVIHBIE HEPABEHCTRBA.

KBagpatHeie HepaBeHcTBa. (CHCTEMBI KBaJpaTHbIX HEPABEHCTB,
pELIEHUE CUCTEM U COBOKYITHOCTEH HEPABEHCTB.

PaumonaneHble HepaBeHCTBa. JlpoOHO-pallMOHAIbHBIE HEPaBEHCTBA.
Meton MHTEpBaJIOB I PEIICHHS PAlMOHAJIbHBIX HEPABEHCTB.

Cucrembl IMHEWHBIX, KBAJIPATHBIX, PALIMOHATILHBIX YPABHEHUH C IByMS
MIEPEMEHHBIMU.

CucteMbl JMHEWHBIX, KBAJpaTHBIX, PALMOHAIbHBIX HEPABEHCTB C
OJTHOM TIEPEMEHHOM.

[TokazaTenbHbIC U TOTapUPMUIECKUE YPABHEHUS U HEPABEHCTBA.

Koopaunatsl u GpyHKIMH

JIuneliHble U cTONOYATHIE AUATPAMMBI.

Koopaunaraeiii snyu. KoopaunaTHas mnpsimMas u  HOpsSMOYrojbHas
cucteMa KoopauHar. OrmnpeneneHue KOOpAWHAT TOYKM Ha KOOPAMHATHOM
NpsAMOM W KOOPJMHATHOW IUIOCKOCTH. IlocTpoeHne Todkm mo ee
KOOpPJIMHATAM.

PaccrosiHue Mexly AByMsI TOUKaMU Ha KOOPJIWHATHOM IIJIOCKOCTH.

[lonsitue ¢ynkuuu. OOnacTe omnpeneneHus QyHKUUA. MHOXECTBO
3HaueHu QpyHkuuu. CriocoOsl 3aaanus Gyukuuu. ['paduk pynxuuu. Hynu
bynkuuu. [IpomMexyTkn 3HAKOMOCTOAHCTBA. UYETHOCTH M HEYETHOCTh
¢bynkuuu. [lepuoanunocts GyHkimu. Bo3pactanue u yObiBaHue (QyHKIUU.
MaxkcuMymbl 1 MUHUMYMBI pyHKIMH. Hanbomnblee u HauMeHblee 3Ha4eHUS
GbyHKIIMHA Ha IPOMEKYTKE.

JluneiiHoe ypaBHEHHE C [BYMS [EpPEMEHHbIMH U €ro rpaduk.
YpaBHEHUS PSIMOU U OKPY>KHOCTH.

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

K .
OyHKIUA Y = - (k=0), ee cBolicTBa U rpaduK.
dynkums y = ax? + bx + ¢ (a # 0), ee cBoiicTBa ¥ TpaduK.
®dyukuus y = x>, ee cBolcTBa U rpaduK.
®ynkuus y = \/x , ee cBoiicTBa u rpaduk.
dyukuus y = |x|, ee cBoiicTBa U rpaduk.



Oyukius y = a* (2>0, a# 1), ee cBoiicTBa U rpaduk.

Oyukius y = log, x (>0, a# 1), ee cBoiicTBa u rpadux.

OyHKIMSA Y = Sin x, €€ CBOMCTBA U TpaduK.

DyHKIUSA Y = COS X, €€ CBOWCTBA U rpaduk.

OyHkIMA Y = tg X, ee CBOICTBa U rpaduk.

OyHKIMSA Y = Cctg X, ee CBOMCTBA U rpaduK.

Yucnosas 1mocienoBaTebHOCTh. Apu(MeTHYECKast U TeOMETpUYecKast
nporpeccud. QPopMyibl N-rO 4ji€HAa W CyYMMbl N TEPBbIX YJIEHOB
apu(pMETUYECKON U TEOMETPUUYECKON Mporpeccuu. beckoHeuHo yObIBaronas
reOMETpUYECKast porpeccus. XapakTepucTUIeCcKue CBOMCTBA
apu(pMETUYECKON U TEOMETPUUECKOU MPOTPECCUH.

[IpousBogHas, (GuU3MUECKUN CMBICT MPOU3BOJHON, T€OMETPUUYECKUN
CMBICIT IPOM3BOAHOM. [IpaBria Berarcienus npousBoausix: (cf)’ = cf,

’ ’ ’ ’ ’ AW f9-rg’
S+ =f"+g (fg) =fg+fg,(§) == CBsI3b MEKILY
3HAKOM IPOU3BOIHOM (QYHKIMU U €€ BO3PACTAHUEM I YOLIBAHUEM.

['eomeTpuueckue purypsl 1 UX CBOKMCTBA

Touka, npsimMasi, IIIOCKOCT.

Jly4, OTpe30K, yroJl.

buccexrpuca yria.

BepTukanbHbI€ yIibl, CMEXKHBIE YTIIBL.

[TapayutenbHbie  mpsMblie.  [Ipu3Haku  MapaysieIbHOCTH — MPSAMBIX.
CBoiicTBa MapayJIeabHbIX NPSAMBIX. [leprieHIUKyIsIpHbIE OPSIMBIE.

MHuoroyronsHuK. CTOPOHBI, YIJIbl, JUArOHAIN MHOTOYTOJIbHHUKA.

TpeyronbHuK, €ero meauaHa, OuccekTpuca, BbicoTa. [IpsMOYroibHbIH,
OCTPOYTOJIbHBIM, TYMOYTOJbHBIM TPEyroabHUKU. CBOWCTBO OUCCEKTPUCHI
TpeyrojpHuKa. CBOMCTBO MeAWaHbl TpPeyrojbHUKAa. COOTHOLIEHUS MEXKITY
CTOPOHAMHM U yTJIAMU MMPOU3BOJIBHOTO U MPSMOYTOJIBHOTO TPEYTOJIbHUKA.

PaBeHCTBO TpeyronpHUKOB. [Ipr3Haku paBeHCTBA TPEYTOJIbHUKOB.

PaBHOOEIpEHHBII TPEYTOJIbHUK. CaoiicTBa u IIPU3HAKU
PaBHOOEIPEHHOT'O TPEYrOJIbHUKA.

PaBHOCTOpOHHUI TPEYTOJIBHUK.

Teopema Iludaropa. Teopema, oopatHas Teopeme [Tudaropa.

[leprieHAMKYSp U HAKJIOHHAS.

Teopema daneca.

[Togobue TtpeyrompuukoB. Koaddumumentr mnomobus. I[lpuszHaku
10100us1 TPEYTOJIbHUKOB.

CpenHsis nMHUA TPEYroJIbHUKA U €€ CBOMCTBA.

Cymma yrjioB TpeyrojibHMKa. BHEIIHWMN yroa TpeyrojbHHKA.
HepaBeHCTBO TpeyroJibHUKA.

Teopema cuHycoB. TeopeMa KOCUHYCOB. Pelienue TpeyrojibHUKOB.



CBOMCTBO CEPEIMHHOTO NEPIIEHIUKYIISIPA K OTPE3KY.

YeTbIpeXyroJlibHUKW:  MapajulesiorpaMM,  IPsIMOYTOJIbHUK,  pOMO,
KBaJIpaT, Tpaeuus.

CpenHsis TMHUA Tpanelyuu U €€ CBOMCTBA.

CyMMma BHYTPEHHMX YIJIOB BBITYKJIOIO MHOTOYTOJIBHUKA.

OKpyKHOCTB 1 KpyT. X0paa, AMaMeTp, paauyc. Jlyra okpy>KHOCTH.

B3anmHoe pacrnonoxkeHue mnpsAMou M OKpyxHoctu. KacarenbHas un
CEKyIast K OKPYKHOCTH.

I{enTpanbHble U BIIMCAHHBIE YTJIBL.

3ameyaTenbHbIE TOUKU TPEyroyibHUKa. OKpPYKHOCTh, OIMUCAHHASL OKOJIO
TpeyrojbHuKa. OKpY>KHOCTh, BIIMCAHHAS B TPEYTOJIbHUK.

BrincanHble 1 OIMCAaHHBIE YETHIPEXYTOJIBHUKMU.

[IpaBUIBbHBIE MHOTOYTOJIBHUKH.

B3anmHO€E pacnosiokeHue TOUEK, IPSAMBIX U IIJIOCKOCTEM.

[TapannensHble TpsiMble B IpocTpaHCcTBE. [Ipu3Hak mapamnenpHOCTH
MPAMBIX.

[Ipsimast, mapaienbHas wiocKocTy. [Ipu3Hak nmapamieabHOCTH OPSMOU
Y IIJIOCKOCTH.

CkpemmBatomuecs npsimble. [Ipu3Hak CKpemUMBAOMMXCS NPSIMBIX.
YTros MeXay IPSMBIMU B IIPOCTPAHCTBE.

[TapannenbHbie IiockocTu. [Ipu3HaKk napaaienrbHOCTH IIOCKOCTEN.

CBoiCcTBa MapaJUIENbHBIX MPSAMBIX U IIJIOCKOCTEW B IPOCTPAHCTBE.

IleprieHAMKYISPHBIE MTPSIMBIE.

IIpsimas, [EpIECHAUKYIApHAsA IJIOCKOCTH. [Ipu3Hak
NIEPIICHIUKYIISIPHOCTH IPSAMOU U INIOCKOCTH.

Ilepnenaukynsip W HaKJIOHHAs K IUIOCKOCTU. Teopema 0O Tpex
MEPIIEHANKYISPaX.

JIByrpanssiil yroii. JIMHEHHbBINA yroa ABYyIrPaHHOIO yIJIa.

IlepnienauKysipHbIE  TUIOCKOCTU. [Ipu3HaK mnepneHAuKYJISpPHOCTH
IIJIOCKOCTEMN.

CBoiCcTBa NEPHEHAUKYJIISIPHBIX TPSMBIX U TIIOCKOCTEN.

IIpu3ma, npsmast u mpaBWIbHAS NPU3MBI, Napaienenumnen. [lupamuna,
IIpaBWJIbHAS MUpaMHUAA. Y CEYCHHAs MUPaMUIa.

Humaaap. OceBoe ceueHme mwimHApa. Pa3Beprka OOKOBOMU
ITOBEPXHOCTH LHWJIMH]IPA.

Konyc. OceBoe ceuenue koHyca. Pa3zBepTka OOKOBOMl MOBEPXHOCTHU
KOHYyCa Y CEUEHHBIN KOHYC.

Cdepa. Iap. Ceuenus chepbl u mapa miockocTeio. KacarenbHas
IJI0CKOCTH K cdepe.

FGOMeTpI/I‘-IeCKI/Ie BCJIIMYHNHBI



JlnmuHa otpeska. PaccrosHue mexzay AByMms Toukamu. PaccrosiHue ot
TOYKH J0 IPsAMOU. PaccTosiHre MeX Ty apaJuIeIbHBIMU MPSIMBIMH.

Jlnrna nomanou. [lepumMerp MHOTOyrojabpHUKA.

JInmHa OKPYKHOCTH U €€ TyTH.

ITiomans Kkpyra u ero cekropa.

N3Mepenust HEHTPAIbHBIX U BOMCAHHBIX YTJIOB.

[nomans urypsl. Ilnomane TpeyroibHUKa, Napaieorpamma,
NpsSIMOYTOJIbHUKA, poMOa, KBajipaTa, TpaneluH.

Paccrossane oT TOYkM A0 MIIOCKOCTU. PaccrosiHme  Mexnay
MapaJuIeIbHBIMU NPSAMBIMU. PaccTosiHME Mexay mapauieabHbIMU NPSIMOU U
IJIOCKOCTBIO. PaccTossHue Mexay napaiebHbIMU IIJIOCKOCTSMM.

Yron Mexay MpAMbIMA. YTOJ MEXAY MPAMBIMUA B IPOCTPAHCTBE. YTOJ
MEXKIY NPsAMOKW M IUIOCKOCTBIO. Mepa ABYrpaHHOro yrya. YIrosll Mexay
IJIOCKOCTSIMM.

[lmomaan OOKOBOM M TOJMHOM MOBEpPXHOCTEH mnpu3Mbl. [lnomanb
OOKOBOM U MOJHOM MOBEPXHOCTEMN MPSIMOM MPU3MBI.

[Tnomaayu 60KOBOI M MOJHOM MOBEPXHOCTEH MTUPAMUJIBI.

O6bem npusmbl. OObEM MUPAMUIBI.

[Tmomans chepsl.

[Tmomaam 60KOBOM 1 MOJTHOM MOBEPXHOCTEN TUIIUH/IPA.

[Tmomaan 60KOBOM U MOJTHON MOBEPXHOCTEN KOHYCA.

O6bem mmmmHApa. O6beM KoHyca. O0beM miapa.

['eomeTprueckue nocTpoeHus
[ToctpoeHrne ¢ TMOMOIIBID UHUPKYJd H JIMHEHUKH CEPEeAUHHOIO
NepPHeHANKYISIpa K OTPE3KY, YIiia, PABHOTO IAaHHOMY, OMCCEKTPHUCHI yTJIa.
Jlenenue oTpe3ka Ha NPOMOPIUOHATIBHBIE YaCTH.
CedeHust MHOTOTPAHHUKOB TIIOCKOCTSIMH.

CITMCOK PEKOMEHIYEMOW JINTEPATYPhI

1. MaremaTuka: yuyeOHOE mmocooue sl S5 Kilacca y4pekJIeHU 00111ero
CpemHero oOpa3oBaHMS C PYCCKHM  S3BIKOM  OOydyeHus: B249. /
B.J. I'epacumoB, O.H. ITuprotko, A.Il. JlobaHoB. — MwuHCK: Anykampid i
BhIXaBaHHe, 2017.

2. Marematuka: y4eOHOe MocoOue I S5 Kiracca yUpekJICHU 00IIero
CpeaHero oOpa3oBaHHMS C PYCCKUM  SI3BIKOM  OOydeHus: B24. /
B.Jl. I'epacumoB, O.H. ITuprotko, A.Il. JlobaHoB. — MwuHCK: Anykampis i
BeIxaBanne, 2020.

3. COopHHMK 3a7auy MO MareMmaTuKe: ydeOHoe mocobue misi S5 Kiacca
YUpPEKIACHUN 00IIEero cpeHero 00pa3oBaHUs C PYCCKUM S3bIKOM OOYyUYEHUS:
B24. / B.J.TepacumoB, O.H.Iluprotko, O.A. Tepemko. — MuHCK:
Anyxkanpis 1 BerxaBanue, 2019.



4, MateMartuka: ydyeOHoe rmocodue st 6 Kiacca yupekJIeHUM OOIIero
cpenHero obpa3oBaHusl ¢ pycckuM si3bikoM oOyuenusi: / B.Jl. I'epacumos,
O.H. IIuprotko. — MuHck: Anykaribis 1 BeixaBanue, 2018.

5. Maremaruka: ydebHoe 1mocodue s 6 Kiacca yUpexxJIeHUN 0O0IIero
CpeaHero obpa3zoBaHusi ¢ pycckum sizbikoM oOyuenus: / B.J[. 'epacumos,
O.H. IMuprotko. — MuHck: Anykaiibis 1 BeixaBanue, 2022.

6. COopHUK 3ajauy Mo MareMaTuke: ydeOHoe mocobue s 6 kiacca
YUPEXKIACHUN OOILEro CpeHEro 00pa3oBaHUs C PYCCKUM A3BIKOM OOyYEHUS:
B 2 4. / O.H. Iluprotko, O.A. Tepemiko. — MuHck: AyKkaibis 1 BbIXaBaHHE,
2020.

7. AnreOpa: ydyeOHOe mocoOue sl 7 Kjacca YUpPeKIECHUU OOIIero
cpeaHero o0Opa3oBaHHMs C pycCKHM si3plkom oOyuenus / W.I'. Apednesa,
O.H. IIuprotko. — Munck: Haponnas acsera, 2017.

8. Anrebpa: yueOHOe mmocoOue g 7 Kjacca YUYpexkJIeHUM oOI1ero
cpeaHero ooOpas3oBaHMs ¢ pycckuMm si3bikoMm oOyuenus / W.I. Apednesa,
O.H. IIuprotko. — Munck: Haponnas acsera, 2022.

9. 'eometpus: yueOHOe mocobue Ajis 7 Kiacca y4pexaeHUud oOIIero
cpeaHero oOpa3oBaHUsA C pycCKuM si3bikom obOyuenmst / B.B. KazakoB. —
Munck: Haponnas acsera, 2017.

10. T'eomeTpusi: yuebHOe mocoOue st 7 Kilacca yUpexkAeHU 00IIero
cpeaHero oOpa3oBaHUsA C PycCKUM si3bikoM oOyuenusi / B.B. Kazakos. —
Munck: Haponnas acsera, 2022.

11. Anrebpa: ydeOHOe mocobue i 8 Kiacca ydpexaAeHUH O0OIero
cpeaHero oOpa3oBaHHMS C pycCKuM si3plkom oOydenus / W.I'. Apednesa,
O.H. ITuprotko. — Munck: Hapoanas acsera, 2018.

12. T'eomeTpusi: yuebHOe TocoOue st 8 Kiiacca yUpexKACHUN 00IIero
cpemaHero oOpa3oBaHUS C PYCCKMM s3pikoM obOyuenms / B.B. KazakoB. —
Munck: Haponnas acsera, 2018.

13. Anrebpa: ydebHOe mocoOue g 8 Kjacca YUpexJaeHU oOIIero
cpeaHero obOpa3oBaHUs C pycCKuM si3blkom oOydenusi / W.I'. Apednena,
O.H. IMuprotko. — MuHck: Amykaribis 1 BeixaBanue, 2024,

14. TeomeTpusi: yuebHOE TIocoOue st 8 Kilacca yUpeKIACHUN 0O0IIero
cpeaHero oOpa3oBaHUsS C pycCKuM si3bikom oOyuenmst / B.B. KazakoB. —
MuHnck: Anykanpbis 1 BeixaBanue, 2024.

15. Anrebpa: ydeOHOe mocobme mis 9 Kimacca ydpexaeHU O0O0IIero
cpeaHero oOpa3oBaHMsl C pycckuM si3pikoM oOyuenuss / U.I'. Apednena,
O.H. IIuprotko. — Munck: Hapoanas acsera, 2019.

16. I'eomeTpusi: yueOHOe mocobdue st 9 Kinacca yupexaeHU 00I1Iero
cpeaHero oOpa3oBaHUs C pycckuM si3bikom oOyuenust / B.B. KazakoB. —
Munck: Haponnas acsera, 2019.



17. Coopuuk 3amad 1mo anredpe: yueOHoe mocobOue i 7-9 KiaccoB
YUpEXKICHUN OOIIEero cpeHero o0pa3oBaHus ¢ PyCCKUM S3BIKOM 00yueHus /
N.I'. Apednera, O.H. ITuptorko. — Munck: Hapoanas acsera, 2020.

18. Anrebpa: yuebHoe mocodme misa 10 kimacca yupexaeHui o0IIero
cpeaHero oOpa3oBaHUsl C pycckuM si3bikoM oOyuenus / W.I'. Apednena,
O.H. IIuprotko. — Munck: Haponnas acsera, 2019.

19. CoopHuk 3amau 1o anrebpe: ydeOHOoe mocobme s 10 kimacca
YUPEKICHUN OOIIETro cpeaHero oOpa3oBaHMs C PYCCKUM SI3bIKOM OOy4YeHUs
(6azoBeiii 1 moBbieHHBIM ypoBHH) / W.I'. ApedreBa, O.H. [luproTko. —
Munck: Haponnas acsera, 2020.

20. I'eomeTpust: yaebHoe mocodue s 10 Knacca yupexaeHu 001Iero
CpeIHEro o00pa3oBaHUS C PYCCKUM S3BIKOM OOydeHHs (0a30BBIA W
noBbIllIeHHbIA ypoBHU) / JILA. JlarotuH [u np.]. — MuHck: Anykarbis i
BeIXxaBaHHe, 2020.

21. Anrebpa: yueObHoe mocobue s 11 kiacca ydpexxaeHuid oOuiero
cpeaHero oOpa3oBaHUs C pycCKuM si3blkom oOyuenus / W.I'. Apednena,
O.H. [Tuprotko. — Munck: Hapoanas acsera, 2020.

22. CoopHuK 3amau mo anreOpe: ydeOHoe mocobme ans 11 kiacca
YUPEKICHUN OOIIETO CpeHEro o0pa3oBaHUs C PYCCKUM SI3BIKOM OOYy4YeHUs
(6azoBeiii u moBbIIeHHBIM ypoBHH) / W.I'. ApedreBa, O.H. [IuproTko. —
Munck: Haponnas acsera, 2020.

23. I'eoMetpusi: yuebHoe ocodue ans 11 kimacca yupexaeHuil o01ero
CpeaHero o0pa3oBaHUsI C PYCCKUM SI3BIKOM 0O0ydeHusi (0a30BbIA WU
noBbIIeHHBIH ypoBHU) / JI.A. Jlatotun [ np.]. — Munck: benopycckas
Ounukiionenus umenu Ilerpycst bposku, 2020.

24. COOpHHMK 3amad MO TeoMmeTpum: yudeOHoe mocobue it 10 —
11 knacca yupexaeHuil oOUIero cpeaHero o0pa3zoBaHusl ¢ PYCCKUM SI3bIKOM
oOyuenus: (0a3oBbli uW TOBbIIEHHBIW ypoBHU) / JLLA. Jlatrotun, B.Jl.
YebortapeBckuii. — Munck: Haponnas acsera, 2021.



