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[HOACHUTEJIbBHA A 3AITNCKA

[IporpamMma BCTYNUTENIbHBIX HCHBITAHUNW MO Y4e€OHOMY MpEeAMETY
«MaremaTuka» TMpeAHa3HAY€Ha I JUL, IOCTYNAIOUMX B YUYPEKICHUS
BbICIIETO OOpa30BaHUsS ISl MOJy4EHHsS OOLIEr0 BBICHIETO U CIELUUAIBHOTO
BBICIIIETO 00pa30BaHMUs.

TpeOoBanusi K NOATOTOBKE aOUTYpHEHTOB M COJEPKAHHE Y4YEOHOro
Marepuaiga CTPYKTYpUPOBaHbl 110 OCHOBHBIM COAEPKATEIbHBIM JIMHUSM
ydueOHoro npeamera «MaTtemaTuka.

TPEBOBAHUMA K ITOAI'OTOBKE ABUTYPUEHTOB
Yucna u BBIYUCIICHUS

Abumypuenm oondxicer 3Hamv:

MPU3HAKHU JIEIMMOCTU Ha 2, 3,4, 5,9, 10;

IpaBUJIa OKPYTJICHUS HATYPaJbHBIX YUCEN, ICCATUUHBIX APOOeH;

OCHOBHOE€ CBOMCTBO JIpo0U;

MpaBUJia BBIMOJHEHUS apU(PMETHUUYECKUX ACHCTBUN C pallMOHAIBHBIMU
YHUCJIAMU;

0003HAYCHUS YHCIOBEIX MHOXKECTB;

MpaBwia HAXOXKJCHUS IPOLEHTA OT YMCJIA, YUCJa IO €ro IPOLEHTY,
MPOLICHTHOTO OTHOIICHUS YUCEIT,

CBOICTBa MPOMOPIIUY;

F€OMETPUYECKUN CMBICI MOYJISl YHCIIA;

OTpEaCIICHUSI M CBOMCTBAa apu(METHYECKOr0 KBAJIpPaTHOTO KOPHSA U
KOPHS 1-U CTENIEHU U3 JCUCTBUTEIBLHOTO YHCIIA;

ONPENICTICHUSI CTENEHEW C HAaTypajJbHBIM, IEIbBIM W PAlMOHAIBLHBIM
MOKa3aTeIIsIMHU;
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3HAYEHUS BRIPAXKEHUH arcsin a u arccos a npu a, pasHom 0,
+E V3
—2 , %1, u BeIpakeHu# arctg a u arcctg a npu a, paBHom 0, PYRLE ++/3;

omnpeesieHue jJorapudma yuca.

Abumypuenm oondxicer ymemsn:

BBITIOJIHATH OMNEpallid CJOKEHHS, BBIUUTAHMS, YMHOXEHUS, ICICHUS
JEUCTBUTEIIbHBIX YHUCEIT;

HAXOJIUTh JIEJUTENM YMCIa U KpaTHBIE YHUCIA; OOLIUE ACIUTEIN YUCEeT U
oOIre KpaTHBIE YHCEIT; HAMOOIBIINA OOIIMI IeTUTeh U HauMEHbIIee 00IIee
KpaTHOE;

BBITIOJTHATH JIEJICHUE C OCTAaTKOM W TPEJICTABIISATh YUCIO B BHUAC CYMMBI
OCTaTKa Y MPOU3BEICHUS HETIOJHOIO YaCTHOTO U AenuTens (a =b - g+ r, rne
0<r<b)

HAaXOJWTh 3HAYCHUS CTEMCHW 4YHCIa C HATypPaIbHBIM W  IEJBIM
MOKa3aTeISIMU;

BBITIOJIHATH COKpAILIEHUE IPOOeii;

CpaBHUBATH IPOOH;

BBITIOJIHATH TIPEOOpa30BaHMsI YMCIIOBBIX BBIPAKEHUM C PAMOHAIBHBIMU
YHCIIAMU;

HaXOJIUTh TPOIIEHT OT YHWCJIA, YHUCIO IO €Tr0 TPOIEHTY, IMPOIECHTHOES
OTHOIIIEHNE YUCET,;

HAXOJIUTh HEU3BECTHBIN WICH MPOTIOPIINH;

OKPYTJISTh YUCJIA U PE3YTbTAThl BRIUUCIECHUH C 3aIaHHON TOYHOCTHIO;

HaXOJIUTh MOJYJIb YMCTIA;

BBIYHCIIATH apu(METUUECKUIN KBAIPATHBIA KOPEHb U KOPEHb - CTENEHU
U3 IEUCTBUTEIIHHOTO YHCIA;

BBITIOJIHATh ~ MPEoOpa3oBaHUs W  HAXOAUTh 3HAYCHUS  YHCIIOBBIX
BBIPKCHUH, COJIEPIKAIINX OTICPAIMIO U3BJICUCHHSI KBaIPATHOTO KOPHS;

NIEPEBOANTH I'PATYCHYIO MEPY YTJIOB B PAJIMAHHYIO U BHITIOJHATH 00paTHOE
JICHICTBUE;

WCIIOJIb30BaTh CAMHUYHYIO OKPYKHOCTH I HAXOXKIACHUS 3HAYCHUUN
CHUHYyCa, KOCUHYyCa, TAHT€HCA U KOTAHTE€HCA 33/IaHHBIX YTJIOB;

HAaXOJWTh YHCJIOBBIE 3HAYCHUS TPUTOHOMETPUUYECKUX BBIPAKEHUN,
UCITIOJIB3YS 3HAUCHUS CHHYCa, KOCUHYCa, TAHT€HCA U KOTAaHT€HCA TTPOU3BOIHHOTO
yTIa.



BrlpaxkeHus 1 ux npeodpazoBaHus

Abumypuenm oondicer 3Hambv:

(GOpMyJbl COKpAIEHHOTO YMHOXXEHHS: KBaJpaT CyMMbI M KBajJpaT
Pa3HOCTH ABYX BBIPAXKEHUMN; Pa3HOCTh KBAJPaTOB JBYX BbIPaKEHUI;

MpaBWia U AJITOPUTMBI AECHCTBUI C OTHOUJIEHAMHU U MHOTOUYJICHAMU;

CIIOCOOBI PA3JIOKEHUSI MHOTOWJICHA HA MHOXKUTEIH;

MpaBWiIa CI0KCHUS, BEIYUTAHUS, YMHOXKEHHUS U JICJICHUS] PAllMOHAIBHBIX
npo0eit;

OCHOBHOE CBOMCTBO paIiMoHaIbHON Jpo0H;

CBOMCTBA apu(PMETUUECKOTO KBaJAPATHOIO KOPHS U KOPHSA 1- CTETICHHU;

COOTHOIIECHUSI MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAHT'€HCOM
OJTHOTO M TOTO € yIJja (TPUrOHOMETPHYECKHE TOXKIECTBA);

dbopMyJIbl: MPUBEJEHUS; CHHYCa, KOCUHYCa, TAHT€HCA CYMMBI U Pa3HOCTH;
JBOMHOTO apryMeHTa; mpeoOpa3oBaHUsi CYMMbI M Pa3HOCTH CHHYCOB
(KOCHHYCOB) B IPOU3BE/ICHUE;

CBOWCTBA CTEMEHEH C HATypaJbHbIM, LEJIbIM H PalHMOHAIbHBIM
MOKA3aTeJIMU: YMHOXEHUE W JICJICHUE CTENEHEW, BO3BEICHUE CTENEHU B
CTEIEHb, CTENIEHb MPOU3BE/ICHUS U YACTHOTO;

OCHOBHOE JIOTapu(PMHUUECKOE TOKIECTBO;

CBOMCTBA JIOrapu(moB;

dbopmyity nepexoja OT OJJHOI0 OCHOBaHUs JiorapudmMa K Apyromy.

Abumypuenm 0onxiceH ymemsn:

MPUBOJIUTh OJTHOYIEH M MHOTOYJIEH K CTaHAAPTHOMY BHUJY, BBIIOJIHSITH
onepauMd € OJHOWICHAMHW W MHOTOWICHAMU: YMHOXXEHHWE, JACJICHUE U
BO3BEJCHUE B CTENEHb OJHOYJICHOB, MPUBEACHUE TOMOOHBIX ClIaraeMbIX
MHOTO4JICHA, YMHOKEHHE M JICJICHUE MHOTIOYJIEHa HAa OJHOWIEH, CIIOXKEHHE,
BBIYUTAHNUE, YMHOKEHUE MHOTOUJICHOB;

IPUMEHSITh (POPMYJIBI COKPAIIEHHOTO YMHOXEHUS JJI TOXJIE€CTBEHHBIX
npeoOpa3zoBaHUil MHOTOUJICHOB;

packiaJbiBaTh MHOTOYWICHbI HAa MHOXXHUTEIM CIOCO0aMU: BBIHECEHUS
o0IIero MHOXMWTENS 3a CKOOKH, TPYNIUPOBKH, TMPUMEHEHUS (QopMyI
COKpAIlIEHHOTO YMHOEHHUS: KBaJpaTa CyMMbl M KBaJpaTa pPa3HOCTU JIBYX
BBIPDAXKEHUM; PA3HOCTH  KBAAPATOB JBYX BBIPAXKEHUN; pPACKIIAJbIBAThH
KBaJIpaTHBIN TPEXWICH HA MHOKUTEIH;

HaXO0JUTh 00JIACTh OMPEICIICHUS BBIPAKEHHUS C IEPEMEHHOM;

BBITIOJTHSTH OTEPAIMH C PAIMOHATILHBIMU JIPOOSIMU;

HAaxOJUTh 3HAYCHWE BBIPAKEHUS C TIEPEMEHHBIMU TIPU 3aJaHHBIX
3HAYCHUSX MMEPEMEHHBIX;

MPUMEHATh 3aKOHBl aApUPMETUUCCKUX JEHCTBUM I YIPOIICHUS
BBIYUCIICHUN U TPeoOpa30BaHUsI BEIPAXKECHUN;

BBITIOHATh  TOXJECTBEHHBIE MPEOOpa30BaHUS  PAlMOHAIBHBIX U
UppalOHAJIbHBIX BBIPAKEHUI;



HaXxOJUTb YKCJIOBBIE 3HAYECHUS TPUTOHOMETPUUYECKUX BBIPAKCHUU,
UCIOJIb3Ys 3HAUYEHHUS TPUTOHOMETPUUECKHX (YHKIMA M COOTBETCTBYIOIIME
bopMyIIBI;

BBINIOJIHATh ~ TOXJIECTBEHHBIE NPEOOpPa30BaHMsI TPUTOHOMETPUUECKUX
BBIPAKCHUN;

IIPUMEHSATH CBOMCTBA CTENIEHEN C HATYPaJIbHBIM, LEIBIM U PALMOHATIBHBIM
NOKA3aTeIIMU  JUISl  HAXOXKICHUA 3HAYCHUM YHUCJIOBBIX BBIPAXKECHUA W
peoOpa30BaHMsI BbIPAXKECHHUI;

OPUMEHSTh OCHOBHOE JIOTapU(PMHUYECKOE TOXKIAECTBO M CBOICTBa
Jorapu(MoB 7151 YIIPOILLIEHUS BBIPAKEHUH;

BBIMOJHATh  TOXKIECTBEHHBbIE  IMpeoOpa3oBaHUsl  IOKAa3aTeIbHBIX U
Jaorapu(pMUUECKUX BBIPAKEHUN.

YpaBHEHUS U HEPABEHCTBA

Abumypuenm oondxicer 3Hambv:

CBOMCTBA YMCJIOBBIX HEPABEHCTB;

CIOCOOBI PEICHUsI CUCTEM JIMHEWHBIX YPABHEHUM C ABYMS IEPEMEHHBIMU;

BUJIbI KBAJPATHBIX YPABHECHU;

dbopMynbl:  AUCKPUMUHAHTA  KBaJpPaTHOTO  ypaBHEHUS,  KOPHEM
KBaJIpaTHOTO YPABHEHHS;

TeopeMy Buerta, Teopemy, oopaTHyto Teopeme Buera;

OCHOBHBIE METO/Ibl PELICHUS UPPATMOHAIIBHBIX YPABHCHU;

(bopMyIIBI penieHrs MPOCTEHIINX TPUTOHOMETPUISCKUX YPaBHEHUM;

OCHOBHBIE METOJbI PEIICHUS TIOKA3aTeIbHBIX H JIOTAPU(PMUIECKUX
YpaBHEHUH U HEPABEHCTB (Pa3JIOKEHUE HA MHOXKUTEIIN, 3aMEHOU MEPEMEHHON ).

Abumypuenm oondxicer ymemsn.:

peliaTh JIMHEWHbIC, KBaAPaTHbIC YPAaBHEHUS U YPABHEHHUS, CBOJAIIMECT K
HUM;

peliaTh CUCTEMBI W COBOKYIHOCTH JIMHEWHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM;

pemath IpoOHO-pallMOHAIBHBIE YPABHEHNS,

pelIaTh JBOWHBIE HEPABEHCTBA,

pelIaTh HEPaBEHCTBA METOJOM UHTEPBAJIOB;

pelIaTh KBAJIpaTHbIE HEPABEHCTBA U HEPABEHCTBA, CBOJSIIIIMECS K HUM,;

pelIaTh CUCTEMBI U COBOKYITHOCTH HEPABEHCTB, COJIEPIKAIIME KBAIPATHBIC
HEPABEHCTBA;

pemaTth IpoOHO-pallMOHAIFHBIE HEPABEHCTBA METOJIOM UHTEPBAJIOB;

pelIaTh CUCTEMbI YPABHEHHM C JBYMS IIEPEMEHHBIMU;

pelIaTh ppalrOHAIbHBIC YPABHCHUS;

pelare  OPOCTEUINHE TPUTOHOMETPUYECKHE  ypaBHEHHS  Sinx =
a,cosx = a,tgx = a, ctgx = a u ypaBHEHUs, CBOJISIIUECA K HUM (METOAaMU



pa3lioKeHUsT HAa  MHOXHTENIM, 3aMEHOM  TEePEeMEHHOW), OJHOPOJHbIC
TPUTOHOMETPUYECKUE YPABHCHUS;

pemiaTh  TOKa3aTelibHble W JorapuMuueckue  ypaBHEHUS  C
UCII0JIb30BAaHUEM CBOMCTB MOKA3aTEIbHON U JOrapuMuieckoil GyHKIINIA;

penaTh oKa3aTeabHbIe U JIOrapu(pMUUYECKUE YPABHEHUS PAa3JI0KEHUEM Ha
MHOHUTENM, 3aMEHOU NIEPEMEHHOMU;

pemarb OJHOPOIHBIE ITOKA3ATENbHBIE YPABHEHHUS;

pemiaTh  TMOKas3aTelbHbiE MW JorapuMuUecKue  HEpaBEHCTBA C
HCIIOJIb30BAaHUEM CBOMCTB MOKa3aTEIbHON U JJoTapruMHUIECKON (DYHKITHH;

peniaTh noka3arejabHble U JorapupMUIecKre HEPABEHCTBA PA3JIOKEHUEM
Ha MHOKHTEJIN, 3aMEHOU IIEPEMEHHOM;

pemiaTh TEKCTOBBIE 3a/lauyd apU(PMETUYECKUM CIIOCOOOM, C MOMOIIbIO
YPaBHEHHUU U CUCTEM YPaBHEHMU.

Koopaunatsl u GpyHKIMH
Abumypuenm 0onxceHn 3Hamy:
aITOPUTMBI OCTPOCHHUS TpaduKa JUHEHHOM, KBaIpaTUIHON (DYHKITUI;
QIrOPUTM TOCTPOCHMsI TpaduKka JHUHEHHOTO YpaBHEHUS C JIBYMs
NIEPEMEHHBIMU;

CBOICTBA U rpaduKy QPyHKIMIA: Y = S (k#0),y=x3y=|x|,y =x;

mpaBuiia mocTpoeHus rpadukoB GyHKIUN: y = f(x £a),y = f(x) £ b, a, bER
C IOMOIIBIO MpeodpazoBanusd rpaduka GyHKUUU Y = f(X);

dbopMyITy JUTMHBI OTPE3Ka C 3aJITaHHBIMU KOOPAMHATAMH KOHIIOB;

ypPaBHEHHE OKPYKHOCTH;

dbopmMysibl #-TO 4YJIEHAa M CyMMBI N TIEPBBIX WICHOB apudmeTudeckoit
Y TEOMETPUYECKON TPOTPECCHUN;

XapaKTEPUCTUYECKUE CBONCTBA apU(PMETUYECKOW | T€OMETPUUYECKON
IIPOTPECCHI;

bopmyTy CyMMbl OECKOHEUHO yOBIBAIOIIEH r€OMETPUUECKON TPOTPECCUH;

CBOMCTBA U IpaKu TPUTOHOMETPUYECKUX (PYHKIIHIA;

MpaBuja BBIYMCICHUSA MPOU3BOJHON CYMMBbI, Pa3HOCTH, MPOU3BEICHUS,
4acTHOTO (yHKIIHIA;

CBSI3b MEXIy 3HAKOM MPOW3BOJHOW (PYHKIIMM W €€ BO3PACTAHHEM WIIU
yOBIBAaHHUEM;

(bu3HYeCKU ¥ TEOMETPUUIECKHUIN CMBICT TTPOU3BOIHOM;

OTIpPe/ICJICHUE U CBOMCTBA MTOKA3aTEIbHOM (hYHKITHH;

omnpeJieJIeHUue U CBOMCTBA JorapuMuueckor PyHKIUU.

Abumypuenm 0ondxicer ymemn:

OIPENENATh MO 3aJaHHOM Ha KOOPJAWHATHOM MPSIMOM U B KOOPIAUHATHOU
IJIOCKOCTH TOYKE €€ KOOPANHATHI;



BBIMOJHATh  IOCTPOEHUE TOYKM HA KOOPAMHATHOM MpsMOM U
KOOPJMHATHOM IJIOCKOCTH IO €€ KOOpJAUHATaM;

UHTEPIPETUPOBATH U NMPE0OPa30BbIBATh HHPOPMALINIO, ITPEICTABIECHHYIO
B Ta0nMIIAX U JWarpaMMax, OTPa)Karollyl0 CBOMCTBA M XapaKTEPUCTUKU
peaJIbHBIX MPOIIECCOB U SIBICHUM;

UCIIOJIb30BaTh HH(OpMAIMIO, NPEACTaBICHHYIO B BHJAE TaOIUll U
JarpamM JJisl pelieHus 3a/1ay;

CTpPOUTH IpaKu TMHEHHON, KBAIpaTUYHON (DYHKIIHH;

CTPOUTH TpaUKH JTUHEHHBIX YPABHEHUH C IBYMs IE€PEMEHHBIMU;

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

HAXOJUTh: 00JIACTh OMpPEICIICHNUs U MHOKECTBO 3HAYCHHUH (DyHKIMM; HYJIH
GYHKIIMK;  TPOMEXKYTKH  3HAKOTOCTOSHCTBA  (PYHKIMH;  MPOMEXKYTKU
BO3pacTaHus U yObIBaHUS (DYHKIUY;

WCII0JIb30BATh OMPEACIICHNS YETHOM, HEUETHOU PYHKIMA;

cTpouth rpaduku byHKuMi: y = f(x £ a), y = f(x) £ b, a, bER ¢ MOMOIIbIO
npeoOpa3zoBanus rpaduka QyHKIUHA ) = f(X);

3aMHChIBATh YPABHEHUE OKPY>KHOCTH C 33JIaHHBIM IIEHTPOM U PAJINYCOM;

HaXOAUTh JUIMHY OTpe3Ka, 3Hasi KOOPAMHATHI €r0 KOHIIOB;

OPUMEHSTh: (POPMYJIbl #-TO 4Yi€Ha AJI ONpEAeSiCHUsl YieHa MpOorpeccuu
[0 €T0 HOMEPY U HOMEpa ujieHa MPOTPECCUU; OINpeAeNiCHUs pPa3HOCTU
apuMeTHUecKOl MPOrpeccu U 3HAMEHATENsl TeOMETPUUYECKON MPOrpeccuu;
XapaKTePUCTUUECKUE CBOWCTBA IS OMPEICICHUS BHJIa TOCIEA0BATEILHOCTH,
pelIeHus 3a/1a4 Ha HaXO0K/IEHUE DJIEMEHTOB IPOTPECCHUi;

HaXOJUTh CYMMY OECKOHEYHO yOBIBAIOIIEH reOMETPUUECKOM MPOTPECCHUH;

CTpouTh TpadUKH TPUTOHOMETPUYECKUX (DYHKIMIA W TPUMEHITh HX
CBOMCTBA;

MPUMEHSTH MpaBUiIa AJIsl BBIYUCIECHUS MPOU3BOJHBIX (QYHKIUH;

HAXOJUTh 3HAYEHUsI POU3BOAHON B TOUKE;

OMpEACNATh  TMPOMEXKYTKA  MOHOTOHHOCTH, TOYKH  DKCTPEMyMa,
IKCTPEMYMBI QYHKITUY;

CTPOUTH rpa UKy TOKa3aTENbHON (QYHKIIUH C PATUUYHBIMA OCHOBAHHSIMH;

NPUMEHSITh CBOWCTBA U TpadUKH MMOKA3aTeIbHON (PYHKIIUH C Pa3IMIHBIMU
OCHOBAHUSIMH JIJIs1 CPABHEHUSI 3HAUYECHU M NTOKA3aTeIbHOM (PYHKINH, ONIPEACTICHUS
MHO’K€CTBA 3HAUYCHUH, HAOOIBIIIET0 U HAUMEHBIIETO 3HAYCHUHN (YHKIINH;

cTpouTh Tpaduku JorapupmMuueckod (YHKIUU C  pa3IUYHBIMU
OCHOBAHUSIMU;

NPUMEHSTh CBOWCTBA u Tpaduku JiorapudpMuueckodn (QyHKIHH C
pa3IMYHBIMU OCHOBAaHUSMU JJII CpPaBHEHUS 3HAYCHHUH JOrapupMUYECKOM
(YHKIMU, HAXO0XKACHHUS O0JIaCTH ONpEeNeleHUs] M MHOXKECTBa 3HAYEHUH,
HauOOJIbIIET0 U HAUMEHBIIEr0 3HAYEHUN (PYHKIUY.



['eomeTpuueckue GpuUrypsl 1 UX CBOICTBa
Abumypuenm oondicer 3Hambv:
CBOMCTBA: CMEXHBIX YIVIOB; BEPTUKAJIBHBIX YIJIOB;, MNEPHEHIUKYJIAPA K
IIPSAMOI; CBOMCTBA YIJIOB IIPU ABYX MAPAJUICIIBHBIX IPSAMBIX U CEKYILEH;
IIPU3HAKU [aPaJUIEIBHOCTH NIPSMBIX;
IIPU3HAKHA: PABEHCTBA TPEYIOJBbHUKOB;, PABEHCTBA IPSIMOYIOJIBHBIX

TPEYTOJIbHUKOB;

CBOMCTBA u MPU3HAKU: PaBHOOEPEHHOTO TPEYroJIbHUKA,
napajiejsorpaMma, NpsIMOYTOJIbHMKA, poMOa, KBajapara, paBHOOEIPEHHOM
Tpaneuuu;

CBOMCTBA: CPEOHEW JIMHUM TPEYTOJIbHUKA, CPEAHEW JIMHUU TpaIlCluu;
MeJIMaH TPEYroJIbHUKA; BBICOT TPEYTOJbHUKA; OMCCEKTPUCHI TPEYTOJbHUKA;

TEOPEMBI O: CYMME YIJIOB TPEYTOJIbHUKA; BHELIHEM YIJIE TPEYIrOJbHUKA;
COOTHOUIIEHMH CTOPOH MW YIJIOB TPEYroJbHUKA; COOTHOIIEHUM KaTrera u
TUIOTEHY3bl; HAKJIOHHOW W MEpHEeHIUKYJspa K MpsMOH; HEpaBEHCTBE
TPEYTOJbHHKA;

teopembl: [ludaropa, obOparnyro Teopeme Iludaropa; o cpeanem
IPONOPLUUOHAIBHOM (cpennem Ir€OMETPUYECKOM ) B IPSIMOYTOJIbHOM
TpeyronbHuke; daneca; CHHyCOB; KOCHHYCOB;

CJIEICTBUS U3 TEOPEMBI KOCUHYCOB;

NPU3HAKHU TI0JI00MS TPEYTOJIbHUKOB;

CBOMCTBA: KAacaTeJIbHOM K OKPYXHOCTH; OTPE3KOB KacaTelbHbIX K
OKPY’KHOCTH, IPOBEJICHHBIX U3 OJJHOM TOYKH; OTPE3KOB IIEPECEKAIOIINXCS XOP;
OTpe3Ka KacaTelIbHOM M OTPE3KOB CEKylIIeH, KOrja KacaTelbHas U CeKyIlas
IPOXOJAT Yepe3 OHY TOUKY, B3SITYIO BHE OKPY>KHOCTH;

MPU3HAK KACATEIIbHON K OKPYXKHOCTH;

CBOMCTBA W NPU3HAKM BIMCAHHOTO YETHIPEXYTrOJbHUKA, OMUCAHHOTO
YEThIPEXYTOJIbHUKA;

TEOpEeMbl: 00 OKPY>KHOCTH,  ONHCAHHOM  OKOJO  TPEYroJibHUKA;
00 OKpY>KHOCTHU, BIUCAHHOU B TPEYTOJIbHHUK;

AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX;

MIPU3HAKU: MAPAJUICIIBHOCTA MPAMBIX U IUIOCKOCTEH, CKPEIUBAIOLIUXCS
NPSIMBIX, IEPIEHIUKYJISIPHBIX MPSAMbBIX U IJIOCKOCTEH;

CBOWCTBA: MPU3MBbI, MApAJIJIEICIUINEAA, TUPAMHU/IbI, yCEUYEHHOW MUPaMU/IbI;

CBOWCTBA TE€JI BpAlICHUS: UUWJIMHIPA, KOHYCa, YCEYEHHOTO KOHYyCa, mapa
(cdepnr).

Abumypuenm 0ondxicer ymemn:

OPUMEHSATH CBOWCTBA (PUIYp Ha IUIOCKOCTM U OCHOBHBIE OTHOIICHHS
IJIAHUMETPUU TIPU PEIICHUH 3a/1aY;

MPUMEHSTh CBOMCTBA MPOCTPAHCTBEHHBIX (DUTYP U OCHOBHBIE OTHOILICHUS
CTEpPEOMETPUH TP PELICHNUHN 3a/1a4.



['eoMeTpudeckrie BETMYUHBI
Abumypuenm oondicer 3Hambv:
OTIpeICIICHNUS: MHOTOYTOJIbHUKA; TMarOHAIM MHOTOYTOJIbHUAKA; IEPUMETPa
MHOTOYTOJIbHUKA; BBITYKJIOTO MHOTOYTOJIBHUKA;
(hOpMyITBI 1711 HAXOXKIEHUS JTMHBI OKPYKHOCTH | TUIOIIAA KPYTa,;
CBOMCTBA ILJIOIIA/Ield MHOTOYTOJIbHUKOB,;
dbopMyIBl TUIOIIAAM: TPEYTOJbHHUKA, NPSIMOYTOJBHOTO TPEYTroJbHUKA,

PaBHOCTOPOHHETO TPEYTOJIbHUKA, KBaJpara, MPSIMOYTOJIbHUKA,
napajiejorpaMma, Tparneuud, poM0a, Kpyra U €ro CeKTopa, MpPaBUIbHBIX
MHOT'OYTOJIbHUKOB;

CBOMCTBO IUIOIIAIEH TOI0OHBIX TPEYTOJIbLHUKOB;

CBOMCTBA BIIMCAHHBIX YIJIOB, ONMHUPAIONIMXCA HAa OJHY U Ty XK€ AYTY,
ONMPAIOIIMXCS HA TUAMETP;

CBOICTBA: MapajuIeJbHbIX NPSIMBIX; MapaAJJIEIbHBIX TPSAMOM U MJIOCKOCTH;
MapaJUICIbHBIX MIOCKOCTEH;

CBOWCTBA: MEPHEHANKYISPHBIX MPAMBIX; MEPIEHAUKYISPHBIX OPSIMON U
IJIOCKOCTH; MEPIECHINKYJIIAPHBIX INIOCKOCTEM;

TEOPEMY O TPEX MEPHEHIUKYISAPAX;

dbopMyIIBL: TII0IIA I OOKOBOM | ITOJTHOM IMMOBEPXHOCTEH IMIPU3MBI; TTOIIATN
OOKOBOM M TMOJHOW MOBEPXHOCTEH NUpaMuUjbl; o0beMa MapaljieenuIena,
MPU3MBI, TUPAMUbI;, MIoNaau cdepbl; oObeMa Iapa; IIomaad OOKOBOU U
MOJTHOM TOBEPXHOCTEH IWIMHJpA; 00beMa HWIUHAPA; IUIONAAd OOKOBOU U
MOJIHOW TTOBEPXHOCTEH KOHYCa; 00bemMa KOHYca.

Abumypuenm oondxicer ymemsn.:

HAXOJHUTh PACCTOSHUE OT TOYKU JO IUIOCKOCTH, PACCTOSIHUE MEXKIY
napasuieibHBIMU MPSIMBIMU, PACCTOSIHUE MEXAY MapajuleIbHBIMU TMPSIMON U
IJIOCKOCTBIO, PACCTOSIHUE MEXKY MapaJlICIbHBIMU IUIOCKOCTSIMU;

HaXOJWUTh YTOJ MEXKIY NPSIMbIMU;

HaXOJUTh YTOJ MEXIY MPSAMBIMU B MMPOCTPAHCTBE, YIOJI MEXKY MPSIMOU U
MJIOCKOCTBIO, YTOJI MEXKIY TIIOCKOCTSIMU;

HaXOAUTh 00BEMBI U TUIOIIA/IN IOBEPXHOCTEN MPU3MBI U TUPAMU/IBI;

HaXOJUTh 00BEMBI U TUIOIIA/IN TOBEPXHOCTEH TEJ BpallCHUS.

['eoMeTpuyeckue nocTpoeHus

Abumypuenm 0ondxiceH 3Hambv:

OCHOBHBIE OIEpaIiH, BHITIOJHICMbIC [IUPKYJIEM U JTUHEHKOM.

Abumypuenm 0ondxicer ymemn:

pemiaTh OCHOBHBIE 3aJayll Ha IIOCTPOCHHE C IOMOINBIO ITUPKYIS U
JINHEUKMU;

CTPOUTH CEUCHHS MHOTOTPAHHUKOB TUIOCKOCTHIO HA OCHOBAaHUHU aKCHOM U
CIICICTBUU U3 HUX,



CTPOUTH CEYEHHUSI MHOTOTPAHHUKOB IINIOCKOCTBIO HA OCHOBAHHMM TEOPEM O
NapaJUIEIbHOCTH IPSIMOU U INIOCKOCTH, NAapAJIEIbHOCTH INIOCKOCTEN;

CTPOUTH  CEYEHUs LWIMHApPA  IUIOCKOCTSAMH, MAapaUIeIbBHOW U
NEePHEHIUKYISIPHON OCH HUIIUHAPA;

CTPOUTh CEUYEHHE KOHYCA IIOCKOCTHIO, MapaJyieIbHON €ro OCHOBAHUIO;
IJIOCKOCTBIO, TPOXOSIIEH Yepe3 BEPIIMHY KOHYCa U XOp/ly OCHOBAHHUS.

COLAEPXAHUNE YUEBHOI'O MATEPHAJIA
Yuca 1 BBIYUCIICHUS

Harypanbsubie uucna. CioxeHHE, BbIUMTAHUE, YMHOXXEHUE W JICJICHUE
HaTypaiabHbIX uncen. CpaBHEHHE HATypalbHBIX unceln. [IpocTeie U cocTaBHBIE
yucia. Jlenurens, kpaTHOe. UeTHble U HedeTHbIE yucia. [IpusHaku aenumocTtu
Ha 2, 3,4,5,9, 10. Jlenenue ¢ octatkom. PaziioxkeHne HaTypaJbHOIO YKCIIA Ha
npocThie MHOXUTETU. OOUUMHA J1enuTeNlb, HAUOOJBIINK OOIIUN IEeIUTENb.
OO6m1ee kpaTHOE, HAMMEHbIIIEE 00I1Iee KPaTHOE.

Llenpie yncna. JlercTBUA HAJT LIEIBIMU YUCIIAMU.

OO6bikHOBEHHBIE OpoOu. [IpaBunbHbIE U HENpaBUIbHbBIE ApoOu. OCHOBHOE
cBoiictBO  npobu. CokpaiieHne OOBIKHOBEHHBIX ApoOeit. CpaBHeHUe
OOBIKHOBEHHBIX JpoOei. Cro)keHue, BBIYMTAHHUE, YMHOXEHUE W JICJICHUE
OOBIKHOBEHHBIX Jpo0eii. CMeIlIaHHbIC YHUCIIa U ICUCTBUS C HUMU.

Hecaruunbie apobu. CpaBHEeHHME JeCATHUYHBIX Jpobeit. CroxeHue,
BBIYUTAHUE, YMHOXKCHUE U JIEJICHUE IECATUIHBIX pooOeit. OKpyrieHue qyuces.

PannonanbHbie uncna. [ercTBrs ¢ palilMOHAIBHBIMU YHCIAMM.

Uppauumonaneneie  uncna.  JeucTtBurenbHble  uncna.  Monayib
JNEUCTBUTEIBHOTO Yncia. [ €eOMETpUYECKU CMBICT MOTYJIS.

[Tpouentsl. IIponopums. OcHoBHOE cBoiicTBO mponopuuu. [Ipsimas u
oOpaTHasi IPONOPLMOHAIBHBIE 3aBUCHMOCTH.

CreneHb ¢ HATYpaJIbHBIM U LIEJIBIM ITOKA3aTEIIEM.

CreneHb ¢ pallMOHAJIBHBIM MOKa3aTEJIEM.

Apudmerndeckuii KBaJpaTHbIH KOpPEHb W KOPEHb M-U CTENEeHU U3
JNIEMCTBUTEIHLHOTO YHCJIA.

Jlorapudm yncna. JleCATHUHBINA JTOTaprQpM.

Panmuan. Yucno .

CuHyc, KOCHHYC, TAHT€HC, KOTAHTEHC MTPOU3BOJILHOTO yTJIA.

ApKCUHYC, apKKOCUHYC, apKTaHT€HC, apKKOTAHT€HC YHUCJIa.

Bripaxkenus u ux npeodpa3zoBaHus
UucnoBele BbIpaXkeHUs. ANreOpandeckue BbIpaxeHHs. To0XXIECTBEHHO
paBHBIE BhIpaXeHUSI. POPMYIIbI COKPAIIEHHOTO YMHOXCHHUS:
a* —b*=(a—b)(a+b);
(a+b)*=a*+2ab+b*;
(a—b)*=a*-2ab+b*.



OnHounen u  MHorouwieH. CroxkeHue, BBIYUTAHUE, YMHOKEHHUE
MHOTOYJICHOB, JIEJICHHE MHOTOYIEHA HA OJTHOYJIEH. Pa3okeHne MHOro4JIeHa Ha
MHOXHUTENH. TOXIECTBEHHBIE MPEe0OPa30BaHNI MHOTOUJICHOB.

KBampaTHeii TpexwieH. PasnokeHue KBaJpaTHOTO TpEXWICHa Ha
JIMHEWHBIE MHOKHUTEIIN.

Parmmonaneubie apob6u. OcHOBHOE CBOMCTBO JpoOu. JledicTBus Han
anredpanvyeckuMu ApoosiMu. ToxaecTBEHHbIE MPe0Opa30BaHus PALIMOHAIBHBIX
BBIPAKCHUU.

Kopenp n-it crenenn (neN, n = 2). OCHOBHBIE CBOWCTBAa KOPHS n-i
crernenu. [Ipeobpa3oBanue BeIpaXKeHUM, COACPIKAIIMX KOPHH #1-1 CTEIICHH.

CooTHOMIEHHST MEXKIY CUHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAHT€HCOM
OJIHOTO U TOTO € yIjia (TPUTOHOMETPUUYECKUE TOXKIECTBA).

@opmyJIbl: TPUBEACHUS; CHHYCA, KOCUHYCa, TAHT€HCA CYMMBbI U Pa3HOCTH;
JBOMHOTO apryMeHTa; mpeoOpa3oBaHHUs CYMMbl M Pa3HOCTH CHHYCOB
(KOCHHYCOB) B IPOU3BEICHUE.

ToxzaecTBeHHbIE TPEOOPA30BAHMS TPUTOHOMETPUUYECKUX BBIPAKEHUI.

CBoiiCcTBa CTENEHEN C HATYPAJIBHBIM U 1EJIbIM MOKA3aTEISIMH.

CBOMCTBA CTENEHEN C pallMOHANBHBIM ITOKA3aTEIIEM.

ToxaecTBeHHbIE TPEOOPa30BaHUS BEIPAXKEHU, COJEPKAIINX CTEIEHU.

OcHoOBHOE JIorapru(pMUYECKOE TOXKIECTBO.

Jlorapudm mnpousBeneHus, crenenu, yactHoro. dopmysa nepexona OT
OJIHOTO OCHOBAHUS Jorapudma K Apyromy.

ToxxnecTBeHHBIC MPE0OPa30BAHNS BRIPAKEHUN, COAEPIKAIINX JTOTapU(MBI.

YpaBHECHUS U HEPABEHCTBA

VYpaBuenue. Kopenb ypaBHeHus. PaBHOCHIIBHBIE YPaBHEHHS.

JluHeliHple ypaBHEHUST C OJHOM TIEPEMEHHOW. PenieHue JIMHEUMHBIX
YPaBHEHUM C OJHOU NIEPEMEHHOM.

KBanparueie ypaBHeHus:. @opMyiibl KOPHEN KBAIPATHOTO YPaBHEHUS.

Teopema Buera. Teopema, oOpaTHas Teopeme Buera.

PannonanbHbIe ypaBHEHHUS], CBOASIIMECS K KBAAPATHBIM YPABHECHUSIM.

JpoOHO-palMOHaIbHbIE YPABHEHUS.

HNppanmonanbHbie ypaBHEHUA.

TpuroHoMeTpu4eCKue ypaBHEHHUS.

YucnoBble HEPABEHCTBA, UX reoMeTpudeckas uHrepnpetanus. CBocTBa
YUCJIOBBIX HEPABEHCTB.

JluHeliHble HEpaBEHCTBA C OJHOW IEPEMEHHOM. PaBHOCUIIbHBIE
HEpPABCHCTBA. PelieHne TMHENHBIX HEPABEHCTB C OJJHOW NEPEMEHHOU. J|BOMHbIE
HEPABCHCTBA.

KBanparneie HepaBeHCcTBa. CUCTEMBI KBaJPAaTHBIX HEPABEHCTB, PEIICHUE
CHUCTEM U COBOKYITHOCTEU HEPABEHCTB.



PannonanbHble HepaBeHCTBAa. J[poOHO-pallMOHANbHBIE HEPABEHCTBA.
MeToa MHTEpBAJIOB AJsl PELICHUS PAalMOHAJIBHBIX M JIPOOHO-PALMOHATBHBIX
HEPaBEHCTB.

CucTeMbl TMHEWHBIX, KBaJAPATHBIX, PAMOHAJIBHBIX YPAaBHEHUU C JIBYMS
IIEPEMEHHBIMU.

CucrteMbl JIMHENHBIX, KBAAPATHBIX, PALIMOHAIBHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM.

[TokasarenpHble U JorapuMUUECKUe YpaBHEHUS U HEPABEHCTBA.

Koopaunatel u QyHKIIUM

JIuHelHbIe U cTOI0YAThIE AUATPAMMBI.

Koopaunarnsiii 1yd. KoopauHatHas npsiMasi 1 OpsIMOYTOJibHAs CUCTEMaA
KOOpPJIMHAT Ha IJIOCKOCTH. OnpenesieHne KOOPAUHAT TOYKM Ha KOOPAMHATHOM
IpsAMOM M Ha KOOPAMHATHOW IUIOCKOCTU. [locTpoeHne Touku 110 ee
KOOpPJIMHATAM.

PaccTosinue Mexay JByMsl TOUKAMH Ha KOOPIMHATHOM MIOCKOCTH.

[Tonsitue ¢yukuu. OOnacTe omnpeneneHus GyHKIUU. MHOXECTBO
3HaueHnit QyHkiuu. Crocoosl 3amanus Qynkuuu. 'padux dynkumu. Hymm
dbynkuun. [IpoMexxyTku 3HaKOOCTOSHCTBA. YeTHOCTh M HEYETHOCTH (DYHKITHH.
[lepuonnunocts pyHkumu. Bo3pactanue u yobiBaHue GyHKIUU. MakCUMyMBbI U
MUHUMYMbI (QyHKIMU. Haubonbiiee W HauMeHbIllee 3HAYCHUs (PYHKIIMU Ha
IPOMEXKYTKE.

JIluneltHoe ypaBHEHHE C IBYMS NIEPEMEHHBIMU U €ro Tpaduk. YpaBHEHUS
MPSAMOMN U OKPYKHOCTH.

Oynkuusg y=ax + b, ee cBoMCTBa U rpaduK.

k

®ynknus y= X (k#0), ee cBoiicTBa 1 rpadHK.

®dynkums y=ax*+bx+c (a # 0), ee cBolicTBa u rpadux.

dynkums y=x°, ee CBOMCTBA U rpaduk.

OyHKINS )= \/7, €€ CBOICTBa U TpaduK.
OyHKIHUA Y= o , €€ CBOMCTBA U rpaduk.

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

Oyukuusa y= logux (a>0,a# 1), ee cBolCTBa U rpaduK.

DyHKIHKA y=sIn X, €€ CBOICTBA U Tpaduk.

DyHKIHUA y=COS X, €€ CBOICTBA U rpaduk.

OyHKUUA y=tg X, ee CBOWCTBa U rpaduK.

dyHKUus y=ctg X, ee cBoicTBa U rpaduxk.

YucnoBass mocieI0BaTEIbHOCTh. Apu(pMeTndeckass U IeoMeTpUYecKas
nporpeccur. QopMyJibl 7-I0 YJIEHA U CYMMBI 71 IEPBBIX WICHOB ApU(PMETUIECKON
U TEOMETPUYECKOW mporpeccuu. beckoHeyHO yObIBaromias reoMeTpuyecKas



IPOTPECCHSL. XapaKkTepuCTHIECKHE CBOKCTBA apupMeTuIecKou
Y T€OMETPUYECKOH MPOTPECCHI.
[IpousBogHas, ¢GU3MYECKUN CMBICT TPOU3BOIHOM, TE€OMETPUUCCKUN
cMbIci Tpou3BoAHOM. [IpaBuiia Beruncienus npousBoansix: (cf)' =cf, (f+g)’ =
! !
a— 14 o
f+ g, (fg) =1fg+ fg, (g) = fgg—zfg. CBsi3p MEXAY 3HAKOM MPOU3BOHOM
(YHKLIMH U €€ BO3PACTAHUEM WIIH YOBIBAHUEM.

['eomeTpudeckue GUrypsl 1 UX CBOMCTBA

Touka, npsimMasi, INIOCKOCT.

JIy4, OTpe30K, yrosi.

buccekrpuca yria.

BepTukanbHbi€ yrilbl, CMEXKHBIE YTJIBI.

[TapannensHbie npsamele. [Ipu3Haku napamieabHOCTH TpsAMbIX. CBOKMCTBA
MapaJuIeIbHBIX OPSAMbIX. [[epneHInKyIIpHbIE NPSIMBIE.

MuoroyronsHUK. CTOPOHBI, YTJIbl, JUArOHAIA MHOTOYTOJIbHHKA.

TpeyronbHuK, €ro MeauaHa, OUCCEKTpHca, BbICOTa. [IpsMOYTOJbHBIH,
OCTPOYTOJIbHBIM, TYMOYTOJbHBIH TpeyrodbHUKU. CBOWCTBO OHCCEKTPHUCHI
TpeyrojibHuka. CBOWCTBO MeauaHbl TpeyroibHUKa. COOTHOLICHUS MEXKIY
CTOPOHAMHU U yTJIAMU MPOU3BOJIBHOTO U MPSMOYTOJIBHOTO TPEYTOJIbHUKA.

PaBeHcTBO TpeyronbHUKOB. [Ipr3HaKu paBEeHCTBA TPEYTOJIbHUKOB.

PaBHOOepeHHbIN TpeyroabHuK. CBONCTBA U IPU3HAKU PaBHOOEIPEHHOTO
TPEYrOJIbHHKA.

PaBHOCTOpOHHUI TPEYTOJIBHUK.

Teopema [Tudaropa. Teopema, obpatnas teopeme Iludaropa.

[lepienaANKYISIp U HAKJIOHHAS.

Teopema Paneca.

[Tonobue TpeyronapuukoB. Koaddumment nogodus. [Tpuznaku nomodus
TPEYrOJIbHUKOB.

Cpennsist TMHUS TPEYTOJbHUKA U €€ CBOMCTRA.

CymMa yTII0B TpeyroyibHUKa. BHenHuUi yroi tpeyrojibHuka. HepaBeHcTBO
TPEYTOJIbHHKA.

Teopema cunycoB. TeopeMa KocuHYCOB. Perienne TpeyrojJbHUKOB.

CBOKMCTBO CEpEIMHHOTO NEPIICHAUKYJIISIPA K OTPE3KY.

UeTplpexyroJIbHUKH: TapajuiesiorpaMm, MpsiMOYTrodbHUK, POMO, KBaapar,
Tpaneunus.

Cpennsist TMHUS Tpanely U €€ CBOMCTBA.

CymMMa BHYTPEHHUX YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

OKpy>KHOCTb M KpyT. XOpJa, IuameTp, paauyc. [yra okpyKHOCTH.

B3auMHOe pacnonoxkeHne MpsAMONM U OKpyXHOCTH. KacarenbHas wu
CEKYILast K OKPYKHOCTH.

[{enTpanbHble M BOUCAHHBIE YTIIBL.



3amMeyaTeNbHbIE TOYKHA TPEYTroidbHHUKA. OKpPYXKHOCTh, OMMCAHHAS OKOJIO
TpeyrojibHuKa. OKpY>KHOCTh, BIIUCAHHASA B TPEYTOJIbHUK.

OKpy>XHOCTb, OIMCAHHAs OKOJO YEThIPEXYrosbHUKAa. OKpYyKHOCTD,
BIMCAHHAS B YETHIPEXYTOJIbHUK.

[IpaBusIbHBIE MHOTOYTOJIBHUKH.

B3anMHOe pacmonokeHne TOUEK, MPSIMBIX U TNTIOCKOCTEH.

[TapannensHble OpsiMble B TPOCTpaHCTBE. lIpu3HaK mapamienbHOCTH
PSMBIX.

[Ipsimas, mapamienbHas MIOCKOCTU. [Ipr3HaK napauieIbHOCTH TIPSAMOU U
MJIOCKOCTH.

CkpeuuBatouecs: npsiMble. [Ipru3HaK CKpelUBarOMIMXCS TPSIMBIX. YTOII
MEXIYy NPSIMBIMU B IPOCTPAHCTBE.

[TapamnenbHble IOCKOCTH. [IprU3HaK napauieIbHOCTH INIOCKOCTEN.

CBolicTBa mapajuiebHbIX MPAMBIX U TIIOCKOCTEN B IPOCTPAHCTRE.

[TepneHIUKyIsIpHBIE NPSIMBIE.

[Ipsamasi, nepneHauKyJIgpHas WIOCKOCTH. [IprU3HaKk nepneHaAnKyIsspHOCTH
MPSAMOM U IUIOCKOCTH.

IlepneHaukynsip ¥ HAKJIOHHAs K IUIOCKOCTH. Teopema o0 Tpex
NEPIECHINKYISpax.

Yroan Mexay IUIOCKOCTAMU. JIByrpaHHbIM yroi. JIMHEWHBIA yroma
JIBYTPAHHOTO yIJIa.

Ilepnennukynsipabie  IUIOCKOCTH.  [Ipu3HaKk  NEepHEHIUKYISIPHOCTH
IIJIOCKOCTEH.

CBoiicTBa NEPHEHAUKYIISAPHBIX TPSIMBIX U TIOCKOCTEN.

[Ipu3ma, npaBuiibHas npu3Ma, napaenenumnen. [lupamuna, npaBuibHas
nvpaMuaa. Y cedeHHas nupamu/ia.

Humuuap. OceBoe ceyenue muinHapa. Pazpeprka O0OKOBOM MOBEPXHOCTH
UWIHHAPA.

Konyc. OceBoe cedenue konyca. Pa3BepTka OOKOBOl TOBEPXHOCTHU
KOHYCa. ¥ CEUEHHBIN KOHYC.

Codepa. Illap. Ceuenus cdepbl W 1mapa IJIOCKOCThIO. KacarembHas
IIJIOCKOCTh K cepe.

['eoMeTpuyeckue BETMYMHBI

Jnvna otpeska. PaccrosHue mexnay AByMs Toukamu. PacctosiHue ot
TOYKH 10 OpsIMOM. PaccTosiHne Mex 1y IapajuieIbHbIMUA IPSMBIMH.

Jnuua nomanou. [lepumMerp MHOTOyroiabHHKA.

JInvHa OKPY>KHOCTH U €€ JyTH.

[inomans kpyra u €ro cexropa.

N3mepenus neHTpanbHbIX U BIMCAHHBIX YTJIOB.

[Inmomane ¢urypsl. I[lmomaas TpeyroiabHUKa, Napaiesorpamma,
npsIMOYTOJIbHUKA, poM0a, KBaJpaTa, Tpaneuuu.



PaccrosHue oT TOUKH 10 IIIOCKOCTU. PaccTossHre Mexay napauiesibHbIMUA
npAMBIMUA. PaccTosiHHe Mexy MMapauleIbHBIMA NPSMOM M IUIOCKOCTBIO.
Paccrossane Mexay napauiebHbIMU IIJIOCKOCTSIMM.

Yron Mexay NpsAMbIMUA. YTOJ MEXIY IPAMBIMUA B IPOCTPAHCTBE. YTOJ
MEXKIY NPSIMOU U TUIOCKOCTBIO. JIByIpaHHBIA YIoi. YTO0JI MEXAY IJIOCKOCTAMM.

[1nomaau 60KOBOM U MOJIHOW MOBEPXHOCTEN MpU3MBI. [1nomaas 60koBoOM
Y [IOJIHOW MOBEPXHOCTEN NPAMOM IIPU3MBL.

[Tmomaau 60KOBOM 1 MOTHOM MTOBEPXHOCTEN MTUPAMUIBI.

O6bem npusMbl. OObeM NMUPAMUIBI.

[Tmomans chepsi.

[Tnomaayu 60KOBOI M MOTHOM MOBEPXHOCTEN UITUHAPA.

[Tnomaaun 60KOBOM U MOJTHON MOBEPXHOCTEN KOHYCA.

O6beMm mumHApa. O0beMm KoHyca. OOBeM miapa.

I'eomerpuyeckue nocTpoeHus
IlocTtpoeHne ¢ TOMOLIBIO LUPKYJS M JIMHEMKU  CEPEAMHHOTO
NEPIEeHIUKYJIISPA K OTPE3KY, YIJIa, PABHOIO JAHHOMY, OMCCEKTPUCHI YIIa.
Jlenenue oTpe3Ka Ha NMPOIOPLUOHAIBHBIE YACTH.
[TocTpoenue ceueHnii MHOIOTPAHHUKOB IIOCKOCTBIO.
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8. Anrebpa: ydeOHOe mocoOue st 7 Kjacca YUpexJIeHul oOIero
cpeaHero oOpa3oBaHMs C pyccKkuM si3bikom oOyuenusi / WM. I. Apednena,
O. H. IIuprotko. — Munck: Haponnas acsera, 2017.

9. AnreOpa: ydeOHOe mocoOue nsi 7 Kiacca YUpeKIECHUNU OOIIero
cpenHero oOpa3oBaHusi C pycckuM si3bikom oOydenusi / U.I. Apednbena,
O. H. ITuprotko. — MuHnck: Hapongnas acsera, 2022.

10. 'eomeTtpusi: yueOHOE mocoOue sl 7 Kjacca YUpeKIECHUW OOIIero
cpeaHero o0pa3zoBaHus C pyccKuM si3bikoM oOyueHust / B. B. KazakoB. — MUHCK:
Haponnas acsera, 2017.

11. 'eometpusi: yueOHOEe mocobue sl 7 Kjacca YUpeKIEHUM OOIIero
cpeaHero o0pa3zoBaHus C pyccKuM si3bikoM o0yueHust / B. B. KazakoB. — MUHCK:
Haponnas acsera, 2022.

12. AnreGpa: ydeOHOe mocoOue st 8 Kjacca YYpeKISHUU O0OIIero
cpeaHero oOpa3oBaHHMS C pyccKuM s3pikom oOyuenus / WM. I. Apednena,
O. H. ITuprotko. — Munck: Hapoanas acsera, 2018.

13. 'eomeTtpusi: yueOHOEe mocoOue Juisl 8 Kijacca YUpeKIECHUM OOIIero
cpeaHero 00pa3zoBaHus C pycckuM si3bikoM o0yueHust / B. B. KazakoB. — MUHCK:
Haponnas acsera, 2018.

14. AnreGpa: ydeOHOe mocoOue st 8 Kjacca YYpeKIECHUW OOIIero
cpeaHero oOpa3oBaHHMS C pyccKuM si3pikom oOyuenus / WM. I. Apednena,
O. H. Tluprotko. — MuHCk: Anykarpis i BeixaBanae, 2024.

15. T'eometpusi: yueOHOE mocoOue sl 8 Kjacca YYpeKISCHUW OOIIero
cpeaHero oOpa3oBaHMsi C pycCKUM si3bikom oOydenusi / B. B. Kazakos,
O. O.KazakoBa. — MuHck: Anykanpls 1 BeixaBanue, 2024,

16. Anrebpa: ydeOHOe mocobue i 9 kiacca Y4pexJIeHH 00I111ero
cpeaHero oOpa3oBaHHMs C pyccKuM si3bikom oOyuenuss / W.I. Apednena,
O. H. ITuprotko. — Munck: Hapoanas acsera, 2019.

17. Teometpusi: yueOHOE mocoOue s 9 Kjmacca y4peKIeHUH OOIIero
cpeaHero 00pa3oBaHMs C pycCKuM s3pIkoM 00yueHus / B. B. KazakoB. — MuHCK:
Haponnas acsera, 2019.

18. 'eomeTtpusi: yueOHOe mocobue s 9 kjacca ydpekIeHUM O0OIIero
cpeaHero oOpa3oBaHHMs C pycCKUM si3bikom oOydenusi / B. B. Kazakos,
0.0.KazakoBa. — Munck: Haponnas acseta, 2025.

19. CoopHuk 3amau mo anrebpe: ydeOHoe mocobue st 7-9 KiaccoB
YUpeKIEHUN 00IIero cpeaHero oOpa3oBaHUs C PYCCKUM S3IKOM OOyYeHHS /
N.T. Apedsena, O. H. [Tuprotko. — Munck: Haponnas acsera, 2020.



20. Anrebpa: yueOHoe mocobue s 10 kimacca ydpexaeHud o0Iero
cpenHero oOpa3oBaHUsl C pycckuM si3bikom oOydenusi / U. I'. Apednbena,
O. H. ITuprotko. — Munck: Haponnas acsera, 2019.

21. Coopuuk 3amay mo ainredpe: yueOHoe mocobuwe mist 10 kimacca
YUPEKICHUN O0OIIEero cpeHero oOpa3oBaHUS C PYCCKUM S3bIKOM OOy4eHUs
(OazoBplii 1 moBbiieHHBIH ypoBHH) / WM. T. ApedseBa, O. H. [luprotko. —
Munck: Haponnas acsera, 2020.

22. 'eomerpus: yueOHoe mocobue s 10 kimacca ydpexaeHui ooIiero
CpeaHEro 00pa30BaHMs C PYCCKUM SI3bIKOM 00y4deHUs (0a30BbIN 1 MTOBBINIIEHHBIN
ypoBuH) / JI. A. Jlatrotun [u ap.]. — MuHck: Axykariibls 1 BeixaBanue, 2020.

23. AnreOpa: ydebHoe mocobuwe mnga 11 kimacca yupexaeHuil oO0IIero
cpeaHero oOpa3oBaHMs C pyccKuM si3bikom oOyuenuss / WM. I. Apednena,
O. H. IIuprotko. — Munck: Haponnas acsera, 2020.

24. CoopHuk 3agady 1o anreope: yueOHoe mnocobuwe s 11 kiacca
YUPEKJICHUN O0OIIEero cpeaHero oOpa3oBaHUS C PYCCKUM S3bIKOM OOy4eHUs
(6azoBeiii 1 moBbimieHHbIH ypoBHU) / W.T. ApedneBa, O. H. [Iuprotko. —
Munck: Haponnas acserta, 2020.

25. T'eometpus: yuebHoe mocodbue st 11 kiacca ydupexaeHuil 00IIero
CpeIHETo 00pa30BaHUs C PYCCKUM SI3bIKOM 00yueHHs (0a30BbIi U MOBBIIIICHHBIH
ypoBHu) / JI. A. Jlatotun [u ap.]. — Munck: benopycckas DHUUKIONEUS UMEHH
[lerpycsa bposku, 2020.

26. COoopHuK 337124 110 reoMeTpun: yueOHoe nocoodue Ay 10 — 11 kacca
YUpEKIECHUN OOIIero cpeaHero oOpa3oBaHUSI C PYCCKUM SI3BIKOM OOYyUYCHHSI
(6a3zoBsIii U moBbiieHHBIN ypoBHH) / JI. A. JlatroTun, b. JI. UebotapeBckuii. —
Munck: Haponnas acsera, 2021.



