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[NOACHUTEJIbHA S 3ATTNCKA

[Iporpamma BCTYNHUTENbHBIX HCIBITAHUN 10 Y4eOHOMY TPEIMETY
«MaremaTuka» TMpeAHAa3HA4YC€HA IJsl JIUI, MOCTYHAIOUUX B YUYPEKICHHUS
BBICIIIETO0 00pa30BaHUs ISl MOJTYYEHHUS! OOIIETO BBICHIETO M CIECIHUATBLHOTO
BBICIIETO 00pa30BaHUsl.

TpeGoBanusi K MOATOTOBKE aOUTYPHUEHTOB U COJIECPKAHHE Y4EOHOTO
MaTepuansa CTPYKTYPUPOBAHbI IO OCHOBHBIM COJIEPKATEIbHBIM JIMHHUSIM
ydeOHoro npeamera «MaTtemaTukay.

TPEBOBAHUA K ITOJAI'OTOBKE ABUTYPUEHTOB
YHucia 1 BEIYUCIICHUS

Abumypuenm 0onxcer 3Hamy.

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

MpaBujia OKPYTJICHUS HATYPabHBIX YHCEN, IECATUIHBIX APOOEH;

OCHOBHO€ CBOMCTBO JIpo0H;

MpaBujia BBHIMOTHEHUSI apU(PMETHIECKUX NEUCTBUIN C PallMOHAIBHBIMU
4YUCJIaMU;

0003HAYEHUSI YUCIIOBBIX MHOXKECTB;

MpaBujia HAXOXKJICHUS MPOLEHTAa OT YMCJa, YUCIA M0 €ro MPOIEHTY,
MPOIIEHTHOT'O OTHOILICHUS YU CET;

CBOWCTBA MPONOPLH;

F€OMETPUYECKUI CMBICT MOAYJIS YUCIIA;

ONPEJECICHUE U CBOMCTBA KBAIPATHBIX KOPHEW;

ONpE/ICIICHUSI CTENEHEH C HATypajbHbIM, ILEJIbIM M PAMOHAIBLHBIM

MIOKA3aTEISMH;
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ompeaesieHue jorapudma vucna.

Abumypuenm oondxicen ymems.

BBITMIOJHATH OIEpaIi CJIOXKEHUsS, BBIYUTAHUS, YMHOXXEHUS, JCIICHUS
JICHCTBUTEIILHBIX YUCEIT;

HAXOJUTh JCTUTENIN YUCIIa U KPATHBIE YKcia; O0IIHe JSUTEIN YUCel U
oO111e KpaTHbIC YHCel; HAanOONbIINK OOIIHIA AeTUTENb U HANMEHbIIIee 00I1Iee
KpaTHOE;

BBITNOJHATH J€JIEHUE C OCTATKOM U MPEACTABISTH YHUCIO B BUJIE CYyMMBI
ocTaTKa M MPOU3BEICHUS YacTHOrO U aeautens (A=b - g+r,rae 0 <r <b);

HAaXOJUTh 3HAUEHHUs CTENEHM 4YHWCIa C HATypadbHBIM U LEJIBbIM
MOKa3aTeIsIMU;

MPUMEHSTH MPaBUJIa COKPAIICHHs T1po0ei;

CpaBHUBATH JIpOOU;

BBINOJIHATH NPE0OPa30BaHUs YUCIOBBIX BHIPAKEHUHN C pallMOHATbHBIMU
4HClIaMU;

HaXOAUTh MPOLEHT OT YMCIa, YHCIO MO €ro MPOLEHTY, MPOLEHTHOE
OTHOIIEHUE YHCEJT;

HaXOJUTh HEU3BECTHBIN WICH MPOIIOPIINH;

OKPYTJIATH YUCJIa U PE3YyJbTAThl BBIYUCICHUHN C 3aJaHHONW TOYHOCTBIO;

HaXOIUTh MOJYJIb YHCIIA;

BBIYHCIIATH apu(PMETHUECKUN KBAAPATHBIA KOPEHD U3 JEHCTBUTEIBHOTO
qHCla;

BBIMOJHATh NPEoOpa3oBaHMsl M BBIUMCIATH 3HAYEHUS YHCIIOBBIX
BBIPAYKEHUH, COZEpIKAIINX ONEepPallMIO U3BJICUEHHUS KBaIPATHOTO KOPHS;

NEPEeBOJIUTh TPaayCHYI0 MEpy YIVIOB B paJUaHHYIO U BBIOJHATH
oOpaTHOE JICHCTBUE;

UCTIONIb30BaTh CIUHUYHYIO OKPY)XHOCTH IS HAXOXKIEHHUS 3HAUYCHUH
CHHYCa, KOCUHYCa, TAHT€HCA U KOTAaHTeHCa 3aJJaHHBIX YTJIOB.

HAaXOJUTh YHUCJIOBbIE 3HAYEHUS TPUTOHOMETPUUECKHX BBIPAKECHU,
UCTIIONIb3Ysl 3HA4YeHUsi CHHYyCa, KOCHHYCa, TaHI€HCAa M KOTaHreHca
POU3BOJILHOTO YTIJIA.

BripaxkeHus 1 ux npeoOpa3oBaHUs
Abumypuenm Oondxcer 3Hamb.
(OpMYyJIBI COKpAIIEHHOTO0 YMHOMXEHHUS: KBaJpaT CyMMbI M KBajapar
Pa3HOCTH JABYX BBIPAKEHUH; Pa3HOCTh KBAJIPATOB JIBYX BBHIPAKCHHIA,
MpaBujIa U AJITOPUTMBI JEHCTBUIA ¢ OJHOYJICHAMU U MHOTOUYJICHAMU;
CIIOCOOBI Pa3I0KEHUS MHOTOUJICHA Ha MHOXHUTEIH;



MpaBUJIA CIIOKEHUS, BRBIUUTAHUS, YMHOKECHUS U JICTICHUS pAllMOHATBHBIX
npo0eit;

MpaBUJjia COKPAIEHUs] pAllMOHAIIBHBIX IPO0OEii;

OCHOBHBIE CBOMCTBA KOPHSI N-U CTEICHU,;

COOTHOILIEHUSI MEKTy CUHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAHT€HCOM
OJIHOTO U TOTO K€ yrJja (TPUrOHOMETPUYECKUE TOKIECTBA);

(dbopMynbl: MPUBEACHUS, CYMMBbl U Pa3HOCTH apryMEHTOB, JABOMHOTO
aprymMeHTa; npeoOpa3oBaHHs CYMMbl W Pa3HOCTH TPUTOHOMETPUYECKUX
(GyHKLIHI B IPOU3BEACHUE;

CBOMCTBAa CTENEHEHl C HaTypajlbHbIM, LEIbIM M PALHOHAIBHBIM
NOKa3aTeJSIMU: YMHOXXEHHE W JIEJICHUE CTEIECHEH, BO3BEJICHUE CTEIECHU B
CTENEHb, CTENIEHb ITPOU3BEICHUS U YACTHOTO;

OCHOBHOE€ JIOTapu(MUYECKOE TOKIAECTBO;

CBOMCTBa JJOTapu(MOB;

dbopmyny mepexoza ot jorapudpma ¢ OJHUM OCHOBAHHEM K Jiorapupmy
C IPYTHUM OCHOBAaHHEM.

Abumypuenm 0ondxicer ymemsn:

MIPUBOJIUTH OJHOWIECH U MHOTOWICH K CTAHJAPTHOMY BUJIY, BHITIOJHSTh
olnepalud C OJHOWIEHAMHU W MHOTOWICHAMH: YMHOXKEHHE, JEJICHUE MU
BO3BEJICHUE B CTENEHb OJIHOWJIEHOB, MPHUBEJICHUE TMOJOOHBIX ClAaraeMbIX
MHOTOYJIEHa, YMHOKEHHE U JCJIICHHE MHOTOWICHA Ha OJHOYIEH, CIOKEHHUE,
BBIYMTAHHE, YMHOKEHUE MHOTOUYJICHOB;

OPUMEHSATH POPMYIIbI COKPAILIEHHOTO YMHOXEHUS JIJIs1 TOKI€CTBEHHBIX
npeoOpa3zoBaHUil MHOTOUYJICHOB;

packiiapBaTh MHOTOYJIEHBl HAa MHOMKHUTEIM CIOCOOAMM: BBIHECEHUS
OOILIEro MHOXHTENSI 3a CKOOKHM, TpYNNUPOBKH, TNPUMEHEHUS (OpMy
COKpAalIEHHOTO YMHOKEHHS: KBajpaTa CyMMbl W KBajpaTa pa3HOCTU ABYX
BBIPDAXKEHUI; PA3HOCTA KBAJpPaTOB JBYX BBIPAXKEHUW; pPacKIIaJbIBaATh
KBaJpaTHBIN TPEXWICH HA MHOXKUTEIH;

HaXOJIUTh 00JIACTh ONPEEICHUS BBIPAKECHUSI C TIEPEMEHHOMT;

BBITNIOJIHSTH ONEpalliy C palliOHATbHBIMU JIPOOSIMU;

HAaxXOJUTh 3HAYCHHUE BBIPAXKEHUS] C TEPEMEHHBIMH TMPU 3aJIaHHBIX
3HAYCHUSX MTEPEMEHHBIX;

UCIOJIb30BaTh 3aKOHBI apU(PMETUUYECKUX ACHUCTBUU A1 yHpPOUICHUS
BBIYUCIICHUN U MPeoOpa30BaHUsI BEIPAKECHUN;

BBIYUCIISITh KOPEHb N-i1 CTENEHH U3 JEUCTBUTEIBLHOIO YHCIIA;

BBITIOTHATh  TOXKJIECTBEHHbIE MPEOOpa30BaHUsI pPAlMOHATIBHBIX U
UppalMOHATIBLHBIX BhIPAXKEHUN;

HAaXOJUTh YHCJIOBbIE 3HAYEHUS] TPUTOHOMETPUUECKUX BBIPAKCHUMH,
UCIIOJIb3YSl 3HAUYEHUS] TPUTOHOMETPUUECKUX (YHKIHMI M COOTBETCTBYIOLIUE

bopmyIIBL;



BBITIOJTHATh TOXJIECTBEHHBIE MNPEOOPA30BaHUSI TPUTOHOMETPHUUYECKUX
BBIPAXKEHUM C MOMOIIBIO TPUTOHOMETPUUECKUX HOPMYII,

MPUMEHATh CBOMCTBA CTENEHEW C HATYPAIbHBIM, UEIBIM H
pPalMOHAIIBHBIM  TTOKA3aTENISIMU  JIJI1  BBIYMCJIEHUS 3HAYEHUN YHCIIOBBIX
BBIpAXEHUM M MPeoOpa3oBaHUsl BEIPAKCHU;

OPUMEHSATh OCHOBHOE JIOTapU(PMHUYECKOE TOXKIECTBO U CBOMCTBA
jorapuMOB JIJIsl yIIPOIIEHUS BhIpAKEHUH.

BBITIOJTHATh  TOXJECTBEHHBbIE MPeoOpa3oBaHUs IMOKAa3aTeIbHBIX U
JOTapUPMUYECKUX BBIPAKEHUMN.

YpaBHEHUS U HEPABEHCTBA

Abumypuenm oondxcen 3Hamb.

CBOWCTBA YUCJIOBBIX HEPABEHCTB;

CIOCOOBI  PEIICHUS CHUCTEM JIMHEWHBIX ypaBHEHUW C JAByMs
IIEPEMEHHBIMU;

BHJIbI KBaJPATHBIX YPABHCHUN;

dbopMyJsbl:  JUCKPUMUHAHTA KBAQJPATHOTO  YpPaBHEHUS; KOpHEH
KBaJIpaTHOTO YPAaBHEHUS;

TeopeMy BueTta, Teopemy oOpaTHyro Teopeme Buera;

AJITOPUTM MPUMEHEHUS METOJa UHTEPBAJIOB;

OCHOBHBIE METO/Ibl PELICHUS UPPALMOHAIIBHBIX YPABHCHUU;

(bopMyTIBI perieHus: MPOCTEHIINX TPUTOHOMETPUIECKUX YPABHCHHI.

Abumypuenm 0ondxicer ymemsn.

pellIaTh JUHEWHBIE, KBAJIPATHBIE, YPABHEHUS U CBOJISIINECS K HUM;

pelIaTh CUCTEMbl M COBOKYIHOCTH JIMHEHWHBIX HEPABEHCTB C OJIHOU
IIEPEMEHHOM;

pemaTth ApoOHO-paIMOHATBHBIC YPAaBHEHUS,

pelIaTh JBOWHBIE HEPABEHCTBA,

pelIaTh HEPABEHCTBA METOJOM UHTEPBAJIOB;

pelIaTh KBaJpaTHbIE HEPABEHCTBA U CBOJAIINECS K HUAM;

pemarb CHUCTEMbl M COBOKYIHOCTM HEPABEHCTB, COJEPIKAIINE
KBaJIpaTHbIE HEPABEHCTRBA;

pemars ApoOHO-palMOHaIbHbIE HEPABEHCTBA METOJOM UHTEPBAJIOB;

pelIaTh CUCTEMBI YPABHEHUM C JBYMS IIEPEMEHHBIMU;

pelIaTh ppalrOHAIbHBIC YPABHCHUS,

pelath MOPOCTEUINE TPUTOHOMETPUYECKUE YpaBHEHUA Sinx =
a,cosx =a, tgx =a, ctgx =a U YypaBHCHHUSA, CBOJIAIIUCCI K HUM
(MeTolaMM Pa3JI0KEeHHs Ha MHOXKHUTEIN, 3aMEHOW TIEPEMEHHOI ), OTHOPOIHbIE
TPUTOHOMETPUUYECKUE YPABHEHHUS;

peniaTh NokKasarejibHbIE U JIorapu(pMUUYECKUe YpaBHEHHs] HA OCHOBAHHUU
CBOMCTB TMOKa3aTeJbHOM M Jjorapu@muueckoil (QyHKIHI, € MTOMOIIbIO
Pa3JIOKEHNSI HA MHOXKUTEIIN, 3aMEHOU IIEPEMEHHOM;



pemaTrh OJHOPOIHBIE ITOKA3aTEIIbHBIE YPABHEHNS,

pemiath MOKa3aTelibHble W JorapupMHUUECKUE HEPABEHCTBA HA
OCHOBAaHMM CBOMCTB IMOKa3aTeJbHON U Jiorapudmudecko (QyHKUMM, C
MTOMOIIBIO PA3JIOKEHUS HA MHOXKUTEIN, 3aMEHOM IIEPEMEHHOM;

OPUMEHATh TpadUyecKyl0 HMHTEPHPETALMIO PEIICHUS ypaBHEHUH,
HEPABEHCTB U CUCTEM YPaBHEHUI U HEPABEHCTB;

peniaTh TEeKCTOBbIE 3a7aud apu(PMETHUYECKUM CIOCOOOM, C MOMOIIBIO
YPaBHEHUU U CUCTEM YPAaBHEHUI.

Koopaunatsl u GpyHKIMH
Abumypuenm oondxcer 3Hamb.
QITOPUTMBI MOCTPOCHMS TpaduKa JMHEHHOM, KBapaTUIHON (DYHKITUI;
QITOPUTM TOCTPOCHHUS Trpaduka JHUHEHWHOTO YpaBHEHUS C JAByMS
NepEeMEHHBIMU;

cBoiicTBa WM rpauku (QYHKIUH Yy = g (k#0),y=x3y=|x|,y=

Vx;

IpaBujia MOCTpoeHus rpagukoB GyHKUM: y = f(x £ a), y = f(x) £ b, a,
beR ¢ momorpio npeobdpazoBanus rpaduka pyHkuu y = f(X);

dbopMyITy JUTMHBI OTpE3Ka C 3aJJTaHHBIMU KOOPJAMHATAMH KOHIIOB.

ypaBHEHHUE OKPY>KHOCTH;

dbopMyJIbl N-TO YJIEHa W CYMMbI N TEPBBIX WICHOB apuPMETUUECKOUN
Y TEOMETPUYECKOUN IIPOTPECCUN;

XapaKTEPUCTUYECKHNE CBOWCTBA apUPMETUYECKONW U F€OMETPHUUECKOM
IIPOrPECCH;

dbopmMyry CymMMBbl  OECKOHEYHO  YOBIBAIOIIEH TIeOMETPHYECKOM
IPOTPECCUH;

CBOMCTBA TPUTOHOMETPUUYECKUX (DYHKIIHIA;

MpaBUJia BEIYUCIICHUS TIPOU3BOAHON CYMMBI, pa3HOCTHU, IPOU3BEACHUS,
4acTHOTO (yHKIIMIA;

CBSI3b MEXIy Bo3pacTaHueMm (yObiBaHWeM) (YHKIIMM M 3HAKOM €€
MIPOU3BOIHON;

(U3UYECKUI U TCOMETPUICCKHII CMBICI TIPOM3BOTHOM;

oTpe/ieJICHUE U CBOMCTBA MOKa3aTeIbHON (QyHKIINH,

ompeJieJieHUe U CBONCTBA Jorapu(MUIecKoil GyHKIINH,

Abumypuenm 0ondxicer ymemsn.

n300pakaTh TOUKY Ha KOOPAMHATHOM TIOCKOCTH T10 €€ KOOpJIMHATaM U
0 33JIaHHOW B KOOPAMHATHOMN IJIOCKOCTH TOUKE HAXOAUTh €€ KOOPAUHATHI;

UHTEPIIPETUPOBATH u peoOpa3oBHIBAThH uHpopmaruio,
MPEACTABICHHYI0 B TaONWIIaX W AWarpaMMax, OTPaKalOIIyH CBOWCTBA U
XapaKTePUCTUKU PEATIbHBIX MPOIECCOB U SIBJICHUI;



UCIOJIb30BaTh HMH(OpPMAIUIO, TPEACTABICHHYI0 B BHJE TaOIull U
JUarpamm, JIJisl COCTaBJICHUS U PEUICHUS 3a]1a4;

CTPOUTH rpaMKH JIMHEUHOW, KBaAPATUYHON (YyHKIIMIA;

CTPOUTH rpadMKH JIMHEUHBIX YPABHEHHH C IByMsI IEPEMEHHBIMU;

CTPOUTH IpaduKn QYHKIUH y = 1;( (k= 0),y=x3y=Ixl,y =Vx;

HaXOJIUTh: O0JACTh OMNPEACICHHUS W MHOXKECTBO 3HA4YCHHUHN (yHKIINH,
Hyd (QYHKIIUH; TPOMEKYTKH 3HAKOMOCTOSIHCTBA (DYHKIIMH; TPOMEKYTKU
BO3pacTaHus U YObIBaHUS (DYHKIIUH,

UCIIOJIb30BaTh ONPEEICHUS YeTHOU, HEUeTHON-(DYHKITUI;

cTpouTh rpaduku GyHkuui: y = f(x £a), y = f(x) £ b, &, bER ¢ momomrsio
npeodOpazoBanus rpaduka Gyuakuuu y = f(x);

3aMKChIBaTh ypaBHEHUE OKPYKHOCTH C 3aJJaHHBIM IIEHTPOM U PAINYCOM;

HAXOJIUTh JUTMHY OTpe3Ka, 3Hasi KOOPAUHATHI €r0 KOHIIOB;

MIPUMEHATH: (OPMYIIBI N-TO WICHA VIS OTPE/SICHUS WICHA MPOTPECCHUr
[0 €T0 HOMEPY U HOMEpa 4YI€HAa TMPOTPECCHH; OIpEAeNICeHUs Pa3HOCTH
apu(MeTHuecKoi MPOTrpeccuy U 3HAMEHATENSI TeOMETPUUECKON MPOTPECCHH;
XapaKTePUCTUUECKIE CBOMCTBA JIJIsl ONIPECTICHUs BUA MTOCIIEI0BATEIBLHOCTH,
pelieHus 3a/1ay Ha OThICKAaHUE JIIEMEHTOB MPOTPECCHI;

HaXOJUTb CyMMY O€CKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOU
IPOrPECCUU;

CTpOUTHh TpadUKU TPUTOHOMETPUYECKUX (YHKIHN M TPUMEHSATH HX
CBOMCTBA,;

IPUMEHSTH MTPaBUJIa JJISI BEIYUCICHUS MMPOU3BOIHBIX (DYHKITHI;

HAXOJIUTh 3HAYCHHS TIPOU3BOAHON B TOUKE;

OTpEeNEesATh TPOMEKYTKH MOHOTOHHOCTH, TOYKH OKCTpEMyMa,
KCTPEMYMBbI QyHKIINH;

CTpOUTh TpaduKW TMOKa3aTeabHONM (DYHKIIMM C  pa3IMYHBIMU
OCHOBaHUSIMU;

MPUMEHATh CBOMCTBA U TrpaduKH TMOKa3aTeabHOM (DYHKIUU C
pa3sTUYHBIMM OCHOBAaHMSAMHU JUISl CpaBHEHWS 3HAYCHWH IIOKa3aTeIbHOU
GyHKIMH, OTIPEICIICHUS MHOKECTBA 3HAUCHUH, HAaNOOJIBIIIET0 M HAUMEHBIIIETO
3HAYCHUM;

cTpouth rpaduku JgorapuMUUecKo (PYHKIUU C Pa3TMIHBIMU
OCHOBaHUSIMU;

MPUMEHATh CBOWCTBA H Tpaduku JorapuPmMudeckod GyHKIHH C
pPa3IMYHBIMU OCHOBAHHSMHU JJISI CPAaBHEHHS 3HAYEHUN JOTapuMHUUECKOU
GyHKIMKM, HaXOXKIEHUsS OOJacTH OIpEACIICHHS W MHOXKECTBAa 3HAUYCHUH,
HanOOJIBIIIET0 W HAMMEHBIIIETO 3HAYCHHM.

['eomeTrpuueckue GUrypbl 1 UX CBOMCTBA
Abumypuenm oondxcer 3Hamb.



OCHOBHBIE CBOMCTBA M MPHU3HAKHU (PUTYP HA IUIOCKOCTH;

CBOWCTBA: CMEXHBIX YIJIOB; BEPTUKAIBHBIX YIJIOB; MEPHEHAUKYJIAPA K
IIPSAMOM; CBOMCTBA YIJIOB IIPU JABYX IapaJUIEJIbHBIX IPSAMBIX U CEKYILEH;

IIPU3HAKY [MAPAIUIEIIBHOCTH HPSIMBIX;

IIPU3HAKW: PABEHCTBA TPEYIOJIbHUKOB; PAaBEHCTBA IPAMOYTOJBHBIX
TPEYTrOJIbHUKOB;

CBOWCTBA M IPU3HAKMU: PaBHOOEAPEHHOTO  TPEYroJbHUKA,
napajiejaorpaMmma, MpsMOYTroJbHUKA, pom0Oa, KBajapaTra, paBHOOEIPEHHOMN
Tparneuuu,

CBOWCTBA: CPEAHEN JMHUU TPEYTOJbHUKA, CPEAHEN JMHUU TPaICLUU;
MEJMaH TPEYroJIbHUKA; BBICOT TPEYTOJbHHUKA; OMCCEKTPUCHI TPEYTOJIbHUKA;

TEOPEMBI: O CYMME YTJIOB TPEYTOJIbHUKA; BHEITHEM YTJI€ TPEYTOJIbHUKA;
COOTHOLICHUH CTOPOH M YIJIOB TPEYrOJIbHMKA; COOTHOLICHWM KareTra u
TUIIOTEHY3bl; HAKJIOHHOW U MEPHNCHAMKYJSApAa K IPAMOM; HEPABEHCTBE
TPEYTrOJIbHUKA;

teopembl: Iludaropa, oOparnyro Teopeme Iludaropa; o cpemnem
OPOMOPUMOHAIBHOM  (CpEAHEM  T€OMETPUYECKOM) B MPSIMOYTOJbHOM
TpeyroiapHuke; daneca; CHHYCOB; KOCHHYCOB H CIEACTBUS W3 TEOPEMBI
KOCHHYCOB;

PU3HAKHU 0100 TPEYTOJIbHUKOB;

CBOMCTBA: KacaTeJIbHOM K OKPYXXKHOCTH; OTPE3KOB KACATEIIbHBbIX K
OKPY>KHOCTH, NPOBEACHHBIX M3 OJHOW TOYKH; OTPE3KOB IEPECEKAFOLIUXCS
XOpA; OTPE3KA KacaTeJIbHOM M OTPE3KOB CEKyLIEW, KOTJa KacaTelibHas W
CEKyILas MPOXOAAT YEPE3 OAHY TOUKY, B3ATYIO BHE OKPYKHOCTH;

PU3HAK KACaTeJIbHOW K OKPYKHOCTH;

CBOWCTBA M NPU3HAKH BIIMCAHHOTO YETBIPEXYTOJIbHUKA, OMHCAHHOTO
YETBIPEXYTOJIbHUKA;

TEOpEMBbI: 00 OKPY)KHOCTH, ONHCAaHHOW OKOJIO  TPEYroJbHUKA;
00 OKPY>KHOCTHU, BIMCAHHOM B TPEYTOJIbHUK;

AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX;

CBOWCTBA: MPU3MbI, NapauIelIENUNEa, MUPAMUIbI, YCEYEHHOU
MAPAMU/IBI, TPABUIBHBIX MHOTOTPAHHUKOB;

CBOKCTBA TEJI BPALLICHUS HWJIMHIPA: KOHYCa, YCEYEHHOI0 KOHYCa, [apa
(cdepnr).

Abumypuenm oondicen ymems.

MPUMEHSTh CBOMCTBA (UTYp Ha IJIOCKOCTU U OCHOBHBIE OTHOIICHHUS
IJIAHUMETPHUU TIPU PELICHUU 3a1aY;

MPUMEHATh CBOMCTBA MPOCTPAHCTBEHHBIX (HUTYD W OCHOBHBIC
OTHOILIEHUSI CTEPEOMETPUH MPH PEIICHUH 3a]1a4.

['eomeTprueckne BeTUINHBI
Abumypuenm oondxcer 3Hamb:



ONpPEJECICHNUS:  MHOTOYIOJIbHHKA;  JIMAaroHaJdu  MHOTOYTOJIbHUKA;
MEpUMETPA MHOTOYTOJIbHUKA; BBIITYKJIOTO MHOTOYTOJIbHHKA;

bopMyJIbl SISl HAXO0XKICHUS JUTMHBI OKPY>KHOCTH U TUJIONIAIN KPYTa;

CBOMCTBA IUIOIIAJIE1 MHOTOYTOJIbHUKOB;

dbopMyIIBl TUIOMIAIN: TPEYTOJIBHUKA, MPSIMOYTOJILHOTO TPEYTrOJIbHUKA,

PaBHOCTOPOHHETO TPEYTOJbHHKA, KBaJpara, IpSIMOYTOJIbHUKA,
napajiejgorpaMmma, Tpameluu, poM0a, Kpyra M €ro CeKkropa, MpaBUIbHBIX
MHOT'OYTOJIbHUKOB;

CBOMCTBO IUIOLIAJEH OJ00OHBIX TPEYTOJIBHUKOB;

CBOMCTBA BNUCAHHBIX YIJIOB, ONMUPAIOIIMXCA HA OJHY U Ty XKe IYTY,
ONMPAIOIIMNXCA HA TUAMETP;

CBOMCTBA: IEPIIECHIUKYJISIPHBIX MPSAMBIX; IEPIICHIUKYISPHBIX MPSAMON U
MJIOCKOCTH; NEPIEHIUKYIISIPHBIX TIJIOCKOCTEM;

TEOPEMY O TPEX MEPIECHINKYISIpax;

dbopmynbl: TUIOMAaAM OOKOBOM W TOJHOW TMOBEPXHOCTEH IPU3MBI,
II01a 1 OOKOBOM U MOJHOM MOBEPXHOCTEN MPaBUIIBHON MUPAMHUJIbl; 00bEeMa
napajiejenunena, Tpu3Mbl, TUpamMuibl; Iwomwaan cdepbl; oObema Iiapa;
IJI0IIaA OOKOBOW M TOJHOM MOBEPXHOCTEH IUIMHIpA; 00beMa IUIUHIPA;
oA OOKOBOM M MOJTHOM MOBEPXHOCTEN KOHYyCa; 00bheMa KOHYCa;

Abumypuenm oondxicer ymems.

BBIYUCIISITh 3HAYEHUSI TEOMETPUYECKUX BEJIMYUH;

MPUMEHATh (POPMyINBI TUIOMATU OOKOBOW M TOJTHOM IMOBEPXHOCTEH
MIPU3MBI U IPABUJILHOW MUPAMUJIBI JIJIs1 PEIICHUS 3a]1a4;

HaXOJIUTh PACCTOSIHUE OT TOYKU JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY
napasuieIbHBIMU MPSIMBIMU, PACCTOSTHUE MEX]Y MapajuieIbHbIMU MPSIMON U
IJIOCKOCTBIO, PACCTOSIHUE MEXY NapajlieIbHbIMU MIIOCKOCTSIMU;

HaXOAUTh YTOJ MEXKy IPSMBIMH;

HaXOAUTh YrOJl MKy IPSIMBIMH B TTPOCTPAHCTBE, YTOJI MEXKIY MPAMOM
Y TUIOCKOCTBIO, YTOJI MEXK]Y TUIOCKOCTSIMU;

npuMeHATh  GOpMyJbl  00BEMOB Tapajieienurneaa, NpPU3Mbl U
MpaMUJIbI JIJIs1 PEIICHUS 3a/1a4;

HAXOJIUTh 0OBEMBI U TIJIOIIA M TOBEPXHOCTEN TEJ BpallleHusl.

["'eoMeTpryecKHe MOCTPOCHUS

Abumypuenm oonodicen 3Hamb.

OCHOBHBIE OTIEPaIliH, BHIMTOJHICMBIC ITUPKYJIEM U JTMHEHKOHM.

Abumypuenm oondicen ymems.

periaTh OCHOBHBIC 3a7a4Ml Ha TOCTPOCHHE C IOMOIIBIO IUPKYIS U
JINHEHKH;

CTPOUTH CEYECHUS] MHOTOTPAHHUKOB TUIOCKOCTHIO HA OCHOBAHUHU aKCUOM
U CJIEJACTBUM U3 HUX;



CTPOUTH CEUECHHSI MHOTOIPAHHUKOB MJIOCKOCTHhIO HA OCHOBAHUU TEOPEM
O MapajuIeIbHOCTU MPSMOM U TUIOCKOCTH, NMApaJIETbHOCTH IIOCKOCTEH;

CTPOUTh CEUYEHUS UWIUHJpPA IUIOCKOCTAMH, MapaJUIeIbHOW U
MEPIECHIUKYJISIPHON OCH [IUINHIPA;

CTPOUTH CEYEHNE KOHYCA IIOCKOCTHIO MapajuIeIbHOW €r0 OCHOBAHHUIO;
IJIOCKOCTBIO, TPOXOIAILIEH YePE3 BEPUIMHY U XOPly OCHOBAaHHS KOHYCA.

COJAEPXXAHHUE YUEBHOI'O MATEPHUAIJIA
Yucna u BBIYUCIICHUS

Harypanbnbie uncna. CiioxeHue, BBIYMTAHUE, YMHOXKECHUE U JICIICHUE
HaTypaJIbHbIX yncen. CpaBHEHHE HATypalbHbIX Yucell. [IpocThie U coCTaBHBIE
yucia. [lenurens, kpaTHOE. YeTHbIE 1 HEUYETHBIEC ynca. [Ipu3Haku nenmmMocTu
Ha2,3,4,5,9,10. lenenue ¢ octatkoM. Pa3noxeHue HaTypajabHOTO YKcia Ha
poCThie MHOXUTeNU. OOmuil AenuTenb, HaUOOIBIINNA OOIIUNA JICIUTEINb.
OO6m1ee kpaTHOE, HAMMEHBIIIEE 00IIee KpaTHOE.

Llenpie uncna. JlercTBUSA HAA LEABIMA YHACIAMU.

OObikHOBeHHbIE ApoOu. IlpaBuibHble M HeNpaBWIbHBIE JIPOOU.
OcHoBHOe cBoiicTBO JApoOu. CokpaiieHue OOBIKHOBEHHBIX JAPOOEH.
CpaBHeHHE OOBIKHOBEHHBIX JpoOeil. Ormepauuu CI0XEHUs, BBIYUTAHUE,
YMHOXXEHHE W JIeJICHHEe OOBIKHOBEHHBIX JapoOei. CMermaHHble 4YHCiIa |
NEHCTBUA C HUMU.

Hecatnanpie apobu. CpaBHEHHE IECATHYHBIX apobOeit. Omeparuun
CJIO)KCHMS, BBIUMTAHUE, YMHOXXCHUE W [IeJICHUE JECATHUYHBIX ApOOeH.
OxkpyrieHue yucesn.

Pannonanbnbie yncna. [[eicTBus ¢ pallMOHAIIbHBIMU YHCJIAMU.

Nppaunonaneueie  uucna. JleudcrBurensHble  yuciaa.  Moaynb
JIEUCTBUTEILHOTO YKCa. [ €OMETpUUECKUA CMBICIT MO JIS.

[Tpouentsl. [Iponopuusi. OcHoBHOE cBOMCTBO mponopuuu. [Ipsamas u
oOpaTHasi TPOMOPIIMOHATHHOCTD.

CrteneHb ¢ HaTYpaAJIbHBIM U LEJIbIM TTOKa3aTEIEM.

CreneHs ¢ pallMOHAJIBLHBIM MTOKA3aTEJIEM.

Jlorapudm uucna. Jlecaruunbiit sorapudm.

Pagnan. Yucno .

CuHyC, KOCUHYC, TAHT'€HC, KOTAHT'€HC MTPOXU3BOJILHOTO yIJIa.

ApKCHUHYC, apKKOCUHYC, apKTaHT'€HC, ApPKKOTAHT€HC YHUCIIa.

Boipaxenus u ux npeoodpazoBaHus
Yucnosbie BBIpAKCHUA. Aﬂre6pa1/1qec1<ne BbIPpAXKCHU:. TO)K,ZIGCTBGHHO
PaBHBIC BBIPAKCHUAI. q)OpMy.TIBI COKpAICHHOTO YMHOKCHU !
a? —b*=(a—b)-(a+b);
(a+b) 2=a?+2ab+b?;
(a—b) 2=a2-2ab+b?.



OnmHounlen u  MHOrowieH. CIOXEHWE, BBIYUTAHUE, YMHOKCHUE
MHOT'OYJICHOB, JEJIEHUE MHOTOYIEHA HA OHOWIEH. Pa3iioxkenne MHOro4ieHa
Ha MHOXUTENU. TOXIEeCTBEHHbIE TPEOOPA30BAHNS MHOTOUJICHOB.

KBagparubiii TpexwneH. PaszmokeHue KBagpaTHOTO TpEXUjeHa Ha
JIMHENHBIE MHOKUTEIIN.

Panmmonaneubie apoOu. OCHOBHOE CBOMCTBO ApoOu. JleHcTBus Han
anreOpanyecKuMH TpoOsSIMHU. ToxxnecTBeHHBIC npeoOpa3zoBaHus
pallMOHAJIBHBIX BBIPAXKEHUM.

Kopens n-it crenenn (NneN, n > 2). OcHOBHBIC CBOWCTBA KOPHS N-i
crenenu. [IpeoOpazoBaHue BIpAXKEHUH, COAEPKAIINX KOPHU N-i1 CTENCHH.

CooTHOUIEHUS MEXKTy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHT€HCOM
OJIHOTO M TOTO %€ yTiia (TPUrOHOMETPUUECKHE TOXKJIECTBA).

@opMyIibl: MPUBEACHUS, CYMMBl U Pa3HOCTU apryMEHTOB, IBOMHOTO
apryMeHTa; MpeoO0pa3oBaHUs CyMMbl W Pa3HOCTH TPUTOHOMETPUUYECKHUX
(GyHKLIMIA B IPOU3BEACHUE;

ToxxnecTBeHHbIC MPEOOPA30BAHUS TPUTOHOMETPUUECKUX BhIPAKEHUH.

CBoONCTBA CTENEHEN C HATYPAJIIBHBIM U LIEJIBIM NTOKA3aTEISIMMU.

CBoiicTBa CTENEHEN C pallMOHAIBHBIMU MTOKA3aTEISAMHU.

OcHoBHOE J0rapuPMUUECKOE TOKIECTBO.

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

ToxnecTBeHHbIE ~ NPeoOpa3OBaHMsl  BBIPAXKEHUM,  COJEpKallux
aorapuMsl.

YpaBHEHUS U HEPABEHCTBA

VYpauenus. Kopenb ypaBHeHusi. PaBHOCUIIBHBIE YpaBHEHMUSI.

JIuHenHOE ypaBHEHHME C OJHOM NEPEMEHHOM. PelleHue JIMHEWHBIX
YPAaBHEHUM C OJHOM ITEPEMEHHOM.

KBanparnoe ypaBHenue. ®opmyiibl KOpHENH KBAAPATHOIO YPABHECHUSL.

Teopema Buera.

PannoHnanbHbIe ypaBHEHUS!, CBOJISIIIIUECS K KBaAPATHBIM YPABHECHUSIM.

JpoOHO-palioHalbHbIC YPaBHEHUSI.

HppanmonanbHbie ypaBHEHUS.

TpUroHOMeTpUYECKUE YPABHEHHS.

YucnoBble  HEPABEHCTBA, MX T'E€OMETPUYECKAs HWHTEPHPETALHS.
CBOMCTBA YHCIIOBBIX HEPABEHCTB.

JInuHeHOE HEpPaBEHCTBO C OJHOW IepeMeHHOU. PaBHOCUIbHBIE
HEPABEHCTBA. PellleHWe JIMHEWHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.
JIBOMHBIE HEPABEHCTBA.

KBagpatHeie HepaBeHcTBa. (CHCTEMBI KBaJApPAaTHBIX HEPABEHCTB,
pEILICHUE CUCTEM U COBOKYITHOCTEW HEPABEHCTB.



PanvonanbpHbie HepaBeHCTBA. J[poOHO-palmoHalbHBIE HEPaBEHCTBA.
MeToa MHTEpPBAIOB IS PELICHUs PAllMOHAJIBHBIX HEPABEHCTB.

Cucrembl TMHEUHBIX, KBAAPATHBIX, PALIMOHATILHBIX YPABHEHHUM C IBYMS
IIEPEMEHHBIMU.

Cucrembl TUHEHHBIX, KBaJPATHBIX, pAllMOHAIBHBIX HEPABEHCTB C OJHOM
TIEPEMEHHOM.

[TokazarenbHbIe U JIorapu(MUIECKUE YpaBHEHUSI M1 HEPABEHCTBRA.

Koopaunatsl u GpyHKIMH

JIuHeliHble U cTON0YAThIE AUArPAMMBI.

Koopaunartssiii myd. KoopanHaTta TOUKH.

KoopaunatHas mnpsmas ¥ NOpsSAMOYTOJbHas CUCTEMa KOOpPAMHAT.
OnpeneneHve KOOpAMHAT TOYKM HA KOOPJAMHATHOM TMpSMOM H HA
KOOPJIMHATHOM IJIOCKOCTH. [locTpoeHne TOUKM Mo ee KOOpAUHATAM.

PaccrosiHne Mexly IByMsl TOUKaMHU Ha KOOPJAWHATHOM IIJIOCKOCTH.

[lonsitue ¢ynkuuu. OOnacTe omnpeneneHus (QyHKUUUA. MHOXKECTBO
3HaueHu QpyHkuuu. CrocoOsl 3aganus Gynkuuu. ['paduk pynxuuu. Hynu
¢ynkuuu. [IpomMexyTku 3HAKOMOCTOSAHCTBA. UYETHOCTH M HEUYETHOCTh
¢bynkuuu. [lepuoanunocts pyHkiuu. Bo3pactanue u yObiBaHue (pyHKIUU.
MaxkcuMyMmbl 1 MUHUMYMBI pyHKIMH. Hanbomnbliee u HanMeHblee 3HaYeHUS
GyHKIMHM HA IPOMEKYTKE.

JlunelitHoe ypaBHEHHE C JBYMs TIEPEMEHHBIMH M €ro Tpaduk.
YpaBHEHUS NPSIMON U OKPYKHOCTH.

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

Kk

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

dynkuus y=ax’+bx+c (a # 0), ee cBOHCTBA U TPa(UK.

dynknua y=x°, ee cBONWCTBA U rpaduK.

OyHKUUS Y= Jx , €€ CBOMCTBA U rpaduk.

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

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

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

®dynukus y=sin X, ee CBOMCTBA U rpaduK.

dyHKIMA y=COS X, €€ CBOMCTBA U TpaduK.

OynHkius y=tg X, ee cBoMCTBa U rpaduK.

dynK1usg y=Ctg X, ee cBolicTBa U rpaduK.

YucnoBasi oCie10BaTeNIbHOCTh. ApU(METHYECKast U reOMeTpruUecKas
nporpeccu. Popmynbsl N-ro wWieHa ©W CyYMMbl N TEPBBIX YJICHOB
apu(pMETUYECKON U TEOMETPUUYECKON Mporpeccuu. beckoHeuHo yObIBaromias
reoOMETpUYECKas IPOrpecCcHs. XapaKkTepucTUIECKUe CBOKCTBA
apu(HMETHIECKON U T€OMETPUUECKOMN TTPOTPECCHIA.



[MpousBoaHast, (GU3MYCCKHIA CMBICT MPOU3BOJIHON, TIEOMETPUYCCKUN
cMbIc pou3BoaHOM. [IpaBuia Beraucienus npousBoaubix: (cf)’ = cf’, (f + g)’
(§)-"4"
=f +qg, (fg) =fg+fg,\8) & . Css3b MeXIy 3HAKOM IPOU3BOLHOM
(YHKLIHMH U €€ BO3PACTAHUEM WM YOBIBAHUEM.

['eomerprueckre GUrypsl 1 UX CBOMCTBA

Touka, npsimMasi, INIOCKOCTb.

Jly4, oTpe30K, yToJl.

buccekrpuca yria.

BepTukanbHbi€ yIribl, CMEXKHBIE YTIIBL.

[Tapamnienbubie  mpsMbie.  [Ipu3Haku  mapamaeabHOCTH  MPSAMBIX.
CBolicTBa MapajuieNibHBIX TPsAMBIX. [leprneHIuKyIapHbIC TPSIMBIE.

MuoroyronsHUK. CTOPOHBI, YTJIbl, AMATOHATIA MHOTOYTOJIbHHKA.

TpeyronbHuK, €ro mMeanaHa, OUCCEKTpHca, BbICOTA. [IpsIMOYTONbHBIH,
OCTPOYTOJIbHBIM, TYMOYTOJIbHBIA TPEyroabHUKH. CBOWCTBO OHCCEKTPUCHI
TpeyrojbHuKa. CBOMCTBO MeAuaHbl TpeyrojbHHKAa. COOTHOUIEHUS MEXITY
CTOPOHAMHU U yTJIAMU MPOU3BOJIBHOTO U MPSMOYTOJIBHOIO TPEYTOJIbHUKA.

PaBeHcTBO TpeyronbHUKOB. [[pr3HaKu paBEeHCTBA TPEYTOJIbHUKOB.

PaBHOOEApEeHHBIN TPEYTOJbHUK. CaolicTBa 51 [IPU3HAKU
PaBHOOEIPEHHOI'0 TPEYTrOJIbHUKA.

PaBHOCTOpPOHHUY TPEYTOJIBHUK.

Teopema [Tudaropa.

[lepnieHuKysIp ¥ HAKJIIOHHAS.

Teopema daneca.

[Togo6ue TpeyronbankoB. Koaddurment nogodus. [lpusnaku mogoous
TPEYrOJIbHUKOB.

Cpennsist TMHUS TPEYTOJbHUKA U €€ CBOMCTBA.

CymMa yrjioB TpeyrojibHMKa. BHEmHUNA yroa TpeyrojibHUKA.
HepaBeHCTBO TpeyroJbHUKA.

Teopema cunycoB. TeopeMa KOCHHYCOB. Pemienne TpeyrojibHUKOB.

CBONCTBO CEPEIMHHOTO NEPIICHAUKYJIIAPA K OTPE3KY.

UeThlpeXyrojJibHUKKU:  MapajijiejorpaMM,  MPSMOYTOJIbHUK, POMO,
KBaJlpat, Tpamneuus.

Cpennsist TMHUS Tpanelyy U €€ CBOMCTBA.

CymMa BHYTPEHHUX YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

OKpy>XHOCTb U Kpyr. X0opJa, IuaMmeTp, paauyc. Jlyra okpyKHOCTH.

B3auMHoOe pacnonmoxeHue mnpssMoOM M OKpykHOCTU. KacarenbHas wu
CEKyIast K OKPY>KHOCTH.

[{enTpanbHbIC U BIIMCAHHBIE YTIIBL.



3aMeuarenbHble TOYKH TPEYroibHUKA. OKPYKHOCTh, ONTUCAHHASI OKOJIO
TpeyronbHuKa. OKpyKHOCTh, BIMCAHHAS B TPEYTOJIbHUK.

BrnircanHble 1 OMMCaHHBIE YETHIPEXYTOJIbHUKMU.

IIpaBuiibHBIE MHOTOYTOJIBHUKMU.

BzaumHoe pacrnonoxkenue To4eK, IPAMbIX U MIIOCKOCTEM.

[TapayutenbHbIE TIpsiMBIE B IIpOCTpaHCTBE. [Ipu3HaK mapaiuiesbHOCTH
MPSAMBIX.

[Ipsmas, napaiuienbHas WIOCKOCTU. [Ipu3HaK nmapaaierbHOCTH MPSIMOU
Y TJIOCKOCTH.

CxpemmBaromuecss npsimbie. [Ipu3HaKk CKpEmMBAIOMIUXCA MPSAMBIX.
Yron Mexay nNpsiMbIMHU B POCTPAHCTBE.

[Tapayutenbhbie ockocTu. [Ipu3Hak napamienbHOCTH IIIOCKOCTEN.

CBoiicTBa mapaJJIEIbHBIX MPSAMBIX U IIJIOCKOCTENW B IPOCTPAHCTBE.

[lepnieHIUKyISIpHBIE IPSIMBIE.

Ipsimas, IEpIECHAUKYIApHAs IJIOCKOCTH. ITpu3Hak
MEePIECHANKYISIPHOCTH IPSIMOU M TIJIOCKOCTH.

IlepieHauKyIssp W HAKJIOHHAsA K INIOCKOCTH. Teopema o0 Tpex
MEePIECHAUKYIISIpax.

JIByrpanssiil yroi. JIMHEHHbINA yroji ABYyIrPaHHOrO yIJia.

IlepnenaukynsipHble  IUIOCKOCTH. lIpu3Hak mepneHAUKYISIPHOCTH
IIJIOCKOCTEM.

CBoiicTBa NEPHEHAUKYISIPHBIX TPSMBIX U TIIOCKOCTEH.

[Tpu3ma, ipsmas u npaBuiibHas MpU3Mbl, napamienenunes. [lupamuaa,
MpaBUJIbHAS MUPAMU/IA. Y CEUEHHAs! MUPaMU/IA.

Humuaap. OceBoe ceuenwe mwinHApa. Pa3Beprka OOKOBOM
MMOBEPXHOCTHU LIWJIUH/IPA.

Konyc. OceBoe ceueHue koHyca. Pa3BepTka OOKOBOUW MOBEPXHOCTH
KOHYyCa Y CEUEHHBIN KOHYC.

Cdepa. Iap. Ceuenus cheppl u mapa miockocTeio. KacarenpHas
IIJIOCKOCTH K cepe.

['eoMeTpryecKre BETMYUHBI

JnmuHa otpes3ka. PaccrosHue mexay AByMs ToukamMu. PaccrosiHue ot
TOYKH J0 IpsMON. PaccTosiHue MeXly MapaJuIeIbHBIMUA MPSIMbIMHU.

JnuHa nomanou. [lepuMerp MHOTOYrOIbHHKA.

JInuHa OKpY>KHOCTH U €€ JyTH.

[nomane kpyra u €ro ceKkropa.

N3mMepenunst HIEHTPAIbHBIX U BIUCAHHBIX YTJIOB.

[Inomanes ¢urypsl. Ilnomans TpeyroibHUKaA, mapaiegorpamma,
npsIMOYTOJIbHUKA, poMOa, KBaJpara, Tpaneuu.



Paccrossane or TOYkKM 40 miOCKOoCTH. PaccrosiHue  Mexnay
MapaJuIeIbHBIMU NPSAMBIMU. PaccTosiHMe MEeXy mapauiedbHbIMU MPSIMOU U
IJIOCKOCThIO. PaccTossHne Mexay napamieabHbIMU TIJIOCKOCTSIMH.

Yron Mexay MpAMbIMUA. YTOJ MEXAY IMPSAMBIMUA B IPOCTPAHCTBE. YTOJI
MEXIYy MNPsIMOM M IUIOCKOCTBIHO. Mepa ABYrpaHHOro yria. YToll MexIy
MJIOCKOCTSAMM.

[Tmomaan OOKOBOM M TIOJHOW MOBEPXHOCTEH mpu3Mbl. I[lnomanp
OOKOBOM U MOJHOM MOBEPXHOCTEN MPSIMON MPU3MBI.

[Tnomaam 60KOBOM U MOTHON MOBEPXHOCTEN MUPAMUIBI.

O6bem npusMbl. OObEM NMUPAMHUIBIL.

[Tnomans chepsl.

[Tmomaam 60KOBOM 1 MOJTHOM MOBEPXHOCTEN TUIIUH/IPA.

[Tmomaam 6OKOBOM U MOJHOM MTOBEPXHOCTEH KOHYCA.

O6bem mumnHApa. O6bem Konyca. O0beM mmapa.

['eomeTprueckue mocTpoeHus

[ToctpoeHne ¢ NOMOWIBIO LUPKYJId ¢ JUHEUKH CEPEIMHHOIO
MEePIICHIUKYJISIpa K OTPE3KY, YIila, paBHOTO JAHHOMY, OMCCEKTPHUCHI yTJIa.

JleneHue oTpe3ka Ha TPONOPIUHUOHAIBHBIC YACTH.

CedeHurst MHOTOIPaHHHUKOB TJIOCKOCTSIMH.
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cpeaHero oOpa3oBaHus C pycckuM si3bikom oOyuenust / B.B. Kazako. —
Munck: Haponnas acsera, 2017.

10. T'eomeTpusi: yuebHOe mocoOue st 7 Kilacca yUpexkaeHUN 0O0IIero
cpeaHero oOpa3oBaHus C pycCKUM si3bikoM oOyueHus / B.B. Ka3zakoB. —
Munck: Haponnas acsera, 2022.

11. Anre6pa: ydeOHOe mocobue s 8 Kiacca y4UpexaAeHUN O0OIIero
cpeaHero o0Opa3oBaHMs C pycCKUM si3blkom oOyuenusi / W.I'. Apednena,
O.H. IIuprotko. — Munck: Haponnas acsera, 2018.

12. 'eomeTpusi: yuebHoe mocobue s 8 Kilacca yUpexKAeHU 00I1ero
cpeaHero oOpaszoBaHus C pycckuM si3bikom oOyuenus / B.B. KazakoB. —
Munck: Haponnas acsera, 2018.

13. Anrebpa: ydeOHoe mocobuwe s 9 kimacca ydpexaeHU O0OIIero
cpeaHero o0Opa3oBaHHMS C PycCKHM si3plkom oOyuenus / W.I'. Apednesa,
O.H. IIuprotko. — Munck: Haponnas acsera, 2019.

14. T'eomeTpusi: yuebHoe nocobue s 9 Kiacca yuypexaeHuil 0011ero
cpeaHero oOpaszoBaHus C pycckuM si3bikom obOyuenus / B.B. KazakoB. —
Munck: Haponnas acsera, 2019.

15. CoopHuk 3amau mo anredpe: ydyeOHoe mocobue mna 7-9 kiaccos
YUpEeXKICHUN 00IIEero cpeaHero o0pa3oBaHus ¢ PyCCKUM S3bIKOM O0ydeHus /
N.T'. Apednera, O.H. ITuprorko. — Munck: Hapoanas acsera, 2020.

16. Anre6pa: yueOHoe mocobue mis 10 kimacca ydpexaeHuil 00IIero
cpeaHero obOpa3oBaHHsl ¢ pycCKuM si3bikom oOyuenust / W.I'. Apednena,
O.H. ITuprotko. — Munck: Hapoanas acsera, 2019.

17. Coopuuk 3amau mo anrebpe: ydeOHoe mocobue s 10 kiacca
YUPEXKICHUN OOIIEero CpeaHero 0O0pa3oBaHUS C PYCCKUM SI3bIKOM OOYYCHHSI
(6azoBerii u moBbIIIEHHBIM ypoBHU) / W.I'. ApedreBa, O.H. [IuproTko. —
Munck: Haponnas acsera, 2020.

18. T'eomeTpusi: yuebHoe mocodue mist 10 kimacca yupexxaeHuit o0mero
CpeIHEro O0O0pa3oBaHUS C PYCCKUM S3BIKOM OOydeHHs (0a30BBIA U
noBbIllieHHbI ypoBHU) / JILA. JlatoTuH [M np.]. — MuHCK: Anxykarpis i
BeIxaBanHe, 2020.



19. Anre6pa: ydeOHOoe mocobme mis 11 kmacca ydpexaeHuit o0Imero
cCpeaHero oOpa3oBaHMsl C pycCKuM si3bikom oOyuenusi / W.I'. Apednena,
O.H. IIuprotko. — Munck: Haponnas acsera, 2020.

20. Coopuuk 3amau 1o aireOpe: ydeOHoe mocobue nans 11 kmacca
YUPEKJICHUN OOIIEro cpeaHero oopa3oBaHMs ¢ PYCCKUM S3BIKOM OOy4YeHUsI
(6azoBeiii u moBbieHHBIM ypoBHH) / W.I'. ApedreBa, O.H. [luproTko. —
Munck: Haponnas acera, 2020.

21. Teometpusi: yueObHoe nmocodue jyuist 11 kiacca yupexaeHuii o0mero
CpeIHEro oOpa3oBaHUsI C PYCCKUM SI3bIKOM 0OyueHHs (0a30BBIA WU
noBbillieHHbIA ypoBHM) / JI.A. Jlatotun [u ap.]. — MuHck: benopycckas
Ouuukionenus umenu Ilerpycs bposku, 2020.

22. COOpHHMK 3alad IO TeoMeTpuu: yueOHoe mocobue i 10 —
11 xmacca y4pexxaeHui OOIIEro cpeaHero o0pa3oBaHus ¢ PYCCKUM SI3BIKOM
oOyueHus: (06a3oBbIi W TOBBbIMNIEHHBI ypoBHU) / JL.A. Jlatotun, bB.J.
YeboTapeBckuil. — Munck: Haponnas acseta, 2021.



