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JUIS1 IOJTYY€HHUSI OOIIIETO BBICIIETO

1 CIICIIMAILHOTO BBICIIETO 00Opa30BaHUS,
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[TOACHUTEJIbHA S 3AITNCKA

[Iporpamma BCTYNHTENbHBIX MCHOBITAHUN IO Y4eOHOMY MpPEaMETY
«MaremaTuka» MpeaHa3HauYeHa ISl JIUL, MOCTYNAIOUUX B YUYPEKICHUS
BBICIIETr0 00pa3oBaHMs JJIsS MOJYYEHHs] OOIIEro BBICIIETO M CHELUAIbHOTO
BBICIIET0 00pa30BaHUsl.

TpeOoBaHus K MOArOTOBKE AOUTYPUEHTOB U COJAEPKAHHE YUEOHOIO
Marepuana CTPYKTYpUPOBaHbI IO OCHOBHBIM COJEPKATEJIbHBIM JIMHUAM
yueOHoro npeamera «MaTeMaTHKay.

TPEBOBAHUMA K ITOAI'OTOBKE ABUTYPUEHTOB
YHucia 1 BBIYUCIICHUS

Abumypuenm 0oaxceH 3Hamy.

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

paBUJia OKPYIJICHUS HATYPaJIbHbBIX YUCEN, IECATUYHBIX APOOeH;

OCHOBHO€ CBOMCTBO JIpo0H;

MpaBUjia BBHIMOTHEHUSI apUPMETHISCKUX NEUCTBUIN C PallMOHAIBHBIMU
YUCITIAMU;

0003HAYEHHUSI YUCIIOBBIX MHOXECTB;

paBUJia HAXOXJICHUS MPOIIEHTa OT YHUCJa, YUCJA MO €ro MPOLEHTY,
MPOIIEHTHOT'O OTHOILICHUS YU CET;

CBOMCTBA MIPOTIOPIINH;

F€OMETPUYECKUI CMBICT MOAYJIS YUCIIA;

ONPEJECICHUE U CBOMCTBA KBAJIPATHBIX KOPHEW;

ONpE/CIICHUSI CTENEHEH C HATypajbHbIM, LEJIbIM M PAMOHATIBHBIM

ITOKa3aTeIISIMHU;
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omnpejesieHue jorapudma vucna.

Abumypuenm oondxicen ymems.

BBITIOJIHATH OIEpalliy CJIOKEHHUS, BBIYUTAHUSA, YMHOXKEHHUS, JEJICHUS
JEACTBUTENbHBIX YHCET;

HAXOJIUTh JEIUTENIN YUCIa U KpaTHbIE YKcia; OOLIre ASIUTENN YUCENT U
oOlLIMe KpaTHbIE YUCEN; HAUOOIBIIHI OOIIHI JENUTENIb U HAaUMEHbLIEE O01Iee
KpaTHOE;

BBINIOJIHATH JAEJICHHE C OCTATKOM U MPEJICTABIIATh YUCIIO B BUJE CYMMBI
ocTaTKa M MPOU3BEICHUS YacTHOrO U aeautens (A=b - g+r,rae 0 <r <b);

HaxXOAUTh 3HAYEHUS CTENEHUW 4YHUCIa C HATypaJbHbIM U LEJIbIM
NOKa3aTesIMU;

NPUMEHSITH NpaBUjla COKpaIeHus! 1poOei;

CpaBHUBATH JIpOOU;

BBINIOJIHATH NPE0OPA30BAHUS YUCIOBBIX BBIPAXKEHUH C pallMOHAILHBIMU
YHUCIIAMH;

HaXOJIUTh MPOLEHT OT YHKCIA, YUCJIO MO €ro MpPOUEHTY, MPOLIEHTHOE
OTHOLLIEHUE YHCEIT;

HaXOJIUTh HEU3BECTHBIN WICH MPONOPLIMH;

OKPYTIJIATH YHMCJIa U PE3YyJbTaThl BHIYUCICHUHN C 3aJaHHOW TOYHOCTBIO;

HaXOJUTh MOJYJIb YHCIIA;

BBIYHCIIATH apu(PMETHUECKUN KBAAPATHBIA KOPEHD U3 JEHCTBUTEIBHOTO
YUCIIa;

BBINIOJIHATh NPEOOpa30BaHMsI W BBIYUCIATH 3HAYEHHUS YHMCIOBBIX
BBIPXKEHU, COJEPKAILUX ONEPALMIO U3BJICUECHUS KBAJIPATHOTO KOPHS;

NEPEBOAUTh TPaJAyCHYIO MEpy VYIJIOB B PaJWaHHYIO U BBINOJHATH
oOpaTHOE JIeHCTBUE;

UCIIOJIb30BaTh €IMHUYHYIO OKPYKHOCTH [UJISl HAaXOXKJICHHsI 3HAYECHUU
CHUHYyCa, KOCUHYCAa, TAHI€HCA U KOTAHT'€HCA 3aJJaHHbIX YIJIOB.

HaXOJIUTh YMCJIOBBIE 3HAYEHUS TPUTOHOMETPUYECKUX BbIPAKECHUH,
UCTIOJIb3YSl 3HAYEHMs] CHHYCa, KOCHHYCa, TaHI€HCa UM KOTaHreHca
IPOU3BOJILHOTO yTJia.

Bripakenns n ux nmpeodpa3zoBaHus
Abumypuenm oonodicen 3Hamb.
(OpMyJIBI COKpAIIEHHOTO YMHOXXEHHWS: KBaJapaT CyMMBI W KBajapar
Pa3HOCTH JBYX BBIPAKEHUI; PA3HOCTh KBAJIPaTOB JIBYX BBHIPAKCHHIA;
IIpaBujia ¥ aITOPUTMBI JCHCTBHMA ¢ OHOYICHAMH U MHOTOUYJICHAMU;
CIIOCOOBI Pa3IOKEHNS MHOTOUJICHA Ha MHOXKHUTEIIH,



MIpaBUJIa CJIOKEHM S, BRIYUTAHUS, YMHOKEHUS U JIEJICHUS pallHOHAIIbHBIX
npo0eit;

MpaBUJjIa COKPAILEHHS PallMOHAIIBHBIX IpO0Oeii;

OCHOBHBIE CBOMCTBA KOPHSI N-U CTEICHU,;

COOTHOILIEHUSI MEKTy CUHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAHT€HCOM
OJIHOTO Y TOTO € yIJja (TPUTOHOMETPUUYECKUE TOXKIECTBA);

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

CBOMCTBAa CTENEHEHl C HaTypajlbHbIM, LEIbIM M PALHOHAIBHBIM
NOKa3aTeJIsIMU: YMHOXKEHHE W JIeJICHUE CTEIEeHEW, BO3BEJCHUE CTENEHU B
CTENEHb, CTENIEHb ITPOU3BEICHUS U YACTHOTO;

OCHOBHOE€ JIOTapu(MUYECKOE TOKIAECTBO;

CBOMCTBa JJOTapu(MOB;

(dopMyiy mepexona ot jgorapudma ¢ OJHUM OCHOBAHUEM K Jiorapudmy
C IPYTHUM OCHOBAaHHEM.

Abumypuenm 0ondxicer ymems.

MPUBOAUTH OAHOUYJIEH U MHOTOYJIEH K CTAHJAPTHOMY BUY, BBIIOJIHATH
olnepalud C OJHOWIEHAMHU W MHOTOWICHAMH: YMHOXKEHHE, JEJICHUE MU
BO3BE/ICHUE B CTENEHb OJIHOWJIEHOB, MPUBEICHUE TMOJOOHBIX ClAaraeMbIX
MHOTOYJIEHa, YMHOKEHHE U JCIICHHE MHOTOWICHA Ha OJHOYJIEH, CIIOXKEHUE,
BBIYMTAHHE, YMHOKEHUE MHOTOUYJICHOB;

OPUMEHSATH POPMYIIbI COKPAILIEHHOT'O YMHOXEHUS JIJIs1 TOK/IECTBEHHBIX
npeoOpa3zoBaHUil MHOTOUYJICHOB;

packiiapBaTh MHOTOYJIEHBl HAa MHOMKHUTEIM CIOCOOAMM: BBIHECEHUS
OOILIEro MHOXHTENSI 3a CKOOKHM, TpYNNUPOBKH, TNPUMEHEHUS (OpMy
COKpAaIlIEHHOT0 YMHOKEHHS: KBajJpaTa CyMMbl W KBajpaTa pa3HOCTH ABYX
BBIPDAXKEHUI; PA3HOCTA KBAJpPaTOB JBYX BBIPAXKEHUW; pPacKIIaJbIBaATh
KBaJIpaTHBIN TPEXWICH HA MHOXXUTEH;

HaxXOJIUTh 00JIACTh ONPEICIICHUS BBIPAKEHUSI C IEPEMEHHOM;

BBITNIOJIHSTH ONEpalliy C palliOHATbHBIMU JIPOOSIMU;

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

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

BBIYKCIIATh KOPEHb N-I CTENEHU U3 IEUCTBUTEIBHOIO YHCIIA;

BBINIOJIHATh  TOXKJIECTBEHHbIE MPEOOpa3oBaHUsl pPAUUMOHANBHBIX U
UppalMOHAIbLHBIX BEIPAXKEHUN;

HAaXOJUTh YHUCJIOBBIE 3HAYEHHUS TPUTOHOMETPUYECKUX BBIPAKEHUU,
UCIIOJIb3YSl 3HAUYEHUS] TPUTOHOMETPUUECKUX (YHKIHMI M COOTBETCTBYIOLIUE

bopmyIIBL;



BBITIOJTHATh TOXJIECTBEHHBIE MNPEOOPA30BaHUSI TPUTOHOMETPHUUYECKUX
BBIPAXKEHUN C TOMOIIbIO TPUTOHOMETPUUYECKUX (POPMYII;

MPUMEHATh CBOMCTBAa CTEMEHEH C HATYPAIbHBIM, LEJIBIM U
pPalMOHAIIBHBIM  TTOKA3aTENISIMU  JIJI1  BBIYMCJIEHUS 3HAYEHUN YHCIIOBBIX
BBIpAXEHUM M MPeoOpa3oBaHUsl BEIPAKCHU;

OPUMEHSATh OCHOBHOE JIOTapu(PMUUYECKOE TOXKIECTBO U  CBOMCTBA
jorapuMOB JIJIsl yIIPOIIEHUS BhIpAXKCHUH.

BBITIOTHATh TOXJECTBEHHBIE MPeoOpa3oBaHUs I[OKA3aTEIbHBIX U
JOTapUPMUYECKUX BBIPAKEHUMN.

YpaBHEHUS U HEPABEHCTBA

Abumypuenm oondxcen 3Hamb.

CBOWCTBA YUCJIOBBIX HEPABEHCTB;

CIOCOOBI  PEIICHUS CHUCTEM JIMHEWHBIX ypaBHEHUW C JAByMs
IIEPEMEHHBIMU;

BHJIbI KBaJPATHBIX YPABHCHUN;

dbopmMyJibl:  JUCKPUMUHAHTAa KBQJAPATHOTO  YpPaBHEHUs; KOpHEU
KBaJIpaTHOTO YPAaBHEHUS;

Teopemy Buerta (nmpsamyro 1 oOpaTHy1o0);

AJITOPUTM NMPUMEHEHUS METOJ1a UHTEPBAJIOB;

OCHOBHBIE METO/Ibl PELICHUS UPPALMOHAIIBHBIX YPABHCHUU;

(bopMyTIBI perieHus: MPOCTEHIINX TPUTOHOMETPUIECKUX YPABHCHHI.

Abumypuenm 0ondxicer ymemsn.

pelIaTh JUHEWHBIE, KBAJIPATHBIE, YPABHEHUS U CBOAIINECI K HUM;

pelIaTh CUCTEMbl M COBOKYIHOCTH JIMHEHWHBIX HEPABEHCTB C OJIHOU
IIEPEMEHHOM;

pemaTth ApoOHO-paIMOHATBHBIC YPAaBHEHUS,

pelIaTh JBOWHBIE HEPABEHCTBA,

pelIaTh HEPABEHCTBA METOJOM UHTEPBAJIOB;

pelIaTh KBapaTHbIC HEPABEHCTBA U CBOJAIINECS K HUM;

pemarb CHUCTEMbl M COBOKYIHOCTM HEPABEHCTB, COJEPIKAIINE
KBaJIpaTHbIE HEPABEHCTRBA;

pemars ApoOHO-palMOHaIbHbIE HEPABEHCTBA METOJOM UHTEPBAJIOB;

pelIaTh CUCTEMBI YPABHEHUM C JBYMS IIEPEMEHHBIMU;

pelIaTh ppalrOHAIbHBIC YPABHCHUS,

pelath MOPOCTEUINNE TPUTOHOMETPUYECKUE ypaBHEHUS Sinx =
a,cosx =a, tgx =a, ctgx =a U YypaBHCHHUSA, CBOJIAIIUCCI K HUM
(MeTolaMH Pa3JI0KEeHMsI Ha MHOXKHUTEIIN, 3aMEHON TIEpEMEHHOI ), OTHOPOIHbIE
TPUTOHOMETPUYECKUE YPABHEHUS;

peniaTh NokKasarejibHbIE U JIorapu(pMUUYECKUe YpaBHEHHs] HA OCHOBAHHUU
CBOMCTB TMOKa3aTeJbHOU H Jjorapu@muueckoil (QyHKIHI, € MTOMOIIbIO
Pa3JIOKEHNSI HA MHOXKUTEIIN, 3aMEHOU IIEPEMEHHOM;



peniaTh OJHOPO/IHbIC TOKA3aTEIIbHBIE YPAaBHEHUS;

pemaTh MokaszaTelbHble W JOrapu(pMUUECKHE 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
ypaBHEHUH, HEPABEHCTB U UX CHUCTEM.

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

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

Vx;

IIpaBHIIA OCTPOCHUS rpaukoB byHKIMH C IOMOIIBIO
npeoOpa3zoBaHUiA;

(dopMyny IJTMHBI OTpE3Ka C 3aJJaHHBIMU KOOPJAMHATAMHU KOHIOB.

YpaBHEHUE OKPYKHOCTH;

GbopMynBI N-TO YJi€HA U CYMMBI N TEPBBIX WICHOB apu(PMETHUECKOU
Y TEOMETPUYECKON ITPOTPECCHUN;

XapaKTEPUCTUYECKHNE CBOWCTBA apU(PMETUYECKONW U F€OMETPHUUECKOU
IIPOIPECCHUI;

dbopmysly CymMMbl  O€CKOHEYHO  YOBIBAWOIIEH TeOMETPUUYECKON
IPOTPECCUH;

CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIIMIA;

IIpaBUJjIa HaXO0XKJICHHsI TPOU3BOJHON CyMMBI, pa3HOCTH, IPOU3BEICHNUA,
9aCTHOTO (yHKIIHIA;

CBSI3b MEXIy Bo3pacTaHueMm (yObIBaHMEM) (PYHKIMH M 3HAKOM €€
MIPOU3BOIHON;

(bu3nUecKuil U TEOMETPUUYECKHUI CMBICT TPOU3BOIHOM;

onpeJieJIeHUE U CBOMCTBA MOKa3aTeIbHON QyHKIINH;

onpeJieJIeHUuE U CBOMCTBA JorapuMuueckoil GpyHKINH;

Abumypuenm oondicen ymems.

n300paxaTb TOUKY Ha KOOPAMHATHOM IVIOCKOCTH MO €€ KOOpAUHATaM U
10 33JaHHOM B KOOPJIMHATHOM IJIOCKOCTH TOYKE HAXOAUTh €€ KOOPANHATHI;

WHTEPIPETUPOBATH 51 peoOpa3oBbIBAThH uH(pOopMaIuIo,
NPEACTABICHHYI0 B TaOJMIIaX M JAuarpaMMax, OTPaKalollyl0 CBOWCTBA U
XapaKTEepPUCTUKH PEATTbHBIX MTPOLECCOB U SIBJICHUN;



WCIIOIh30BaTh HMHGOPMAIMIO, TPEICTABICHHYIO B BHJAEC TaOMWIl H
JTUarpaMm, JiJIs COCTaBJICHUS U PEIICHHMS 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 OMNPEACICHUS M MHOXKECTBO 3HA4YCHHUH (yHKIINH,
HyMd (QYHKIUH; TPOMEKYTKH 3HAKOMOCTOSHCTBA (DYHKIIUH, MPOMEKYTKHU
BO3pacTaHus U YObIBaHUS (DYHKIIUH,

VCIOJIb30BAaTh  OIPEACIIEHUSI YETHOM, HEYETHOW, MEPUOJIUYECKON
byHKIUI;

cTpouThb rpaduku QyHKIMHA: y = f(x + a), y = f(x) £ b, @, DER ¢ momoripio
npeodpazoBanus rpaduka Gyuakuuu y = f(x);

3aMKUChIBaTh ypaBHEHUE OKPYKHOCTH C 3aIaHHBIM IIEHTPOM U PAJNYyCOM;

HaxOJIUTh JIJTUHY OTpe3Ka, 3Hass KOOPAUHATHI €0 KOHIIOB;

MIPUMEHATH: (OPMYIIBI N-TO WICHA VIS OMPE/SICHUS YWICHA MPOTPEeCCUr
[0 €T0 HOMEPY U HOMEpa 4YJIeHAa TMPOTPECCHH; OIpEACNICHUs Pa3HOCTH
apu(pMETHIECKON POTPECCUHU U 3HAMEHATEIS T€OMETPUIECKON TTPOTPECCHUH;
XapaKTEePUCTUUECKUE CBOMCTBA /IS ONIPEACIICHHS BUA MMOCIEA0BATEIHbHOCTH,
perieHus 3a/1a4 Ha OThICKAaHUE JIIEMEHTOB MPOTPECCHIA;

HAaXOJUTh CyMMy OCECKOHEYHO YyOBIBAIOIICH  T'€OMETPUUECKOU
IPOTPECCHH;

CTPOUTHh TpadUKU TPUTOHOMETPUYECCKUX (YHKIMH W TPUMEHSATH HX
CBOMCTBA,;

PUMEHSTH MPaBUJIA ISl HAXOXACHUS TPOU3BOIHBIX (DYHKITHIA;

HAXOJIUTh 3HAYCHHS TIPOU3BOAHON B TOUKE;

OTpeNeNsaTh MPOMEKYTKHM MOHOTOHHOCTH, TOYKH JKCTPEMyMa,
KCTPEMyMBbI QyHKIINH;

CTpOUTh TpaduKW TMOKa3aTeabHONM (DYHKIIMM C  pa3IMYHBIMU
OCHOBaHUSIMU;

NPUMEHSATh CBOMCTBA W TpaUKH TIOKa3aTeIbHOW (YHKIHH C
pa3sTUYHBIMM OCHOBAaHHMSAMHU JUISl CpaBHEHUS 3HAYCHWH IIOKa3aTeIbHOU
GyHKIAH, OTIPECIICHUS MHOKECTBA 3HAUCHUH, HAaHOOJIBIIIET0 M HANMEHBIIIETO
3HAYCHUM;

cTpouth rpaduku JgorapuMUUecKo (PYHKIUU C Pa3TMIHBIMU
OCHOBaHUSIMU;

MPUMEHATh CBOWCTBA W Tpaduku JorapuPmMudeckor GyHKIHH C
pa3sTUYHBIMM OCHOBAaHMSIMHU I CpPaBHCHHS 3HAUCHUH JIOrapupMHUYECKOU
GbyHKIMM, HAXOXKIEHUs OOJACTH OIpEACICHUs] U MHOXXECTBAa 3HAYCHUH,
HaMOOJIBIIIET0 U HAMMEHBIIETO 3HAYCHU.

['eomeTpuyeckue GpUrypsl 1 KX CBOMCTBA



Abumypuenm dondxcer 3Hamb:

OCHOBHBIE CBOMCTBA U MPU3HAKHU (HUTYD HA TUIOCKOCTH;

CBOMCTBA: CMEXKHBIX YIJIOB; BEPTUKAIBHBIX YTIJIOB; MEPHEHIUKYJIApA K
MPSIMOW; CBOMCTBA YTJIOB IIPH JIBYX MAPAJUIEIBHBIX MPSAMBIX U CEKYILEH;

NPU3HAKH NapaJLIEIbHOCTH NPSIMBIX;

NPU3HAKH: PABEHCTBA TPEYTOJbHHKOB, PABEHCTBA MPSMOYIOJIBHBIX
TPEYTOJbHUKOB;

CBOWMCTBA W  TMPU3HAKU:  PABHOOECAPEHHOTO  TPEYTOJbHUKA,
napasuiesiorpaMma, OpsIMOYTOJbHHMKA, poM0Oa, KBaJpara, paBHOOEAPEHHOM
Tparneuu;

CBOMCTBA: CpeJHEN JMHUU TPEYTOJbHUKA, CPEAHEN JUHUU Tpaleluu;
MeJMaH TPEYToJIbHUKA; BBICOT TPEYTOJbHUKA; OMCCEKTPUCHI TPEYTOJIbHUKA,;

TEOPEMBI: O CYMME YTJIOB TPEYTOJIbHUKA; BHEIIIHEM YTJIE TPEYTOJIbHUKA;
COOTHOILIIEHUU CTOPOH M YIJIOB TPEYroJIbHUKA; COOTHOIICHHM KaTeTra u
TUIIOTEHY3bl; HAKJIOHHOW M TMEpPHEHAMKYIspa K NPsSMOW; HEpPaBEHCTBE
TPEYTOJIbHUKA;

teopembl: Iludaropa, oOpatHyro Teopeme Iludaropa; o cpenHem
NPONOPIIMOHATIBHOM  (CpEJHEM  T'€OMETPUYECKOM) B IPSIMOYTOJBHOM
TpeyroibHuke; daneca; CHHYCOB, KOCHHYCOB H CJIEACTBUSI U3 TEOPEMBbI
KOCHHYCOB;

MPU3HAKU TTOA00HUS TPEYTOIHLHUKOB;

CBOMCTBA: KacaTeIbHOW K OKPY>XHOCTH; OTPE3KOB KacaTEIbHBIX K
OKPY>XKHOCTH, MPOBEJACHHBIX U3 OJHOM TOYKH; OTPE3KOB MEPECEKAIOIIUXCS
XOpA; OTPE3KAa KacaTeJIbHOM M OTPE3KOB CEKyLIEW, KOTJa KacaTelibHas W
CEeKyIlasi MPOXOAAT Yepe3 OJHY TOUKY, B3ATYIO BHE OKPY>KHOCTH;

MPU3HAK KacaTeJIbHOW K OKPYKHOCTH;

CBOMCTBA M NMPU3HAKH BIHMCAHHOTO YETHIPEXYTOJIbHUKA, OMHCAHHOTO
YEThIPEXYTOJIbHUKA;

TEOPEMBI: 00 OKPYKHOCTH, OIMCAHHOW OKOJIO  TPEYTrOJbHHKA;
00 OKPY>KHOCTHU, BIIMCAHHOW B TPEYTOJbHHUK;

AKCHUOMBI CTEPEOMETPHUH U CICACTBUSI U3 HUX;

CBOMCTBA: MPU3MbI, TNapajuielienunesa, MMUPaMUIbl, yCEUYECHHOU
MAPaMHUJIbI, TPABWIIBHBIX MHOTOIPAaHHUKOB;

CBOMCTBA TEJI BpAIllCHUS IWJIMHAPA, KOHYCa, YCEYEHHOT0 KOHYCa, 11apa
(cdhepnr).

Abumypuenm oondicen ymems.

MPUMEHATHh CBOMCTBAa (PUTYpP HA TUIOCKOCTH M OCHOBHBIE OTHOIICHUS
MJIAaHUMETPUH;

OPUMEHSATH CBOMCTBAa MPOCTPAHCTBEHHBIX (GUIYp U  OCHOBHBIE
OTHOILIEHUSI CTEPEOMETPUH;

IPUMEHSTH Pa3JINYHbIE METOIBI JJISI PEIICHUSI TEOMETPUUYECKUX 3a]1ay.



['eomeTprueckrie BETMYHHbBI

Abumypuenm oondxcer 3Hamb.

ONpENETICHUsI:  MHOIOYrOJIbHUKA;  JHAaroHajdd  MHOTOYIOJIbHUKA;
MEPUMETPA MHOTOYTOJIbHUKA; BBITYKJIOTO MHOTOYTOJIbHUKA;

(bOopMyIIBI 17151 HAXOXKIEHUS JUTMHBI OKPY>KHOCTH U TUIOIIAN KPYTa;

CBOMCTBA IUIOIIAJIE1 MHOTOYTOJIbHUKOB;

dbopMymBl TUIOLIAAU: TPEYTOJIbHUKA, MPSIMOYTOJIBHOTO TPEYTOJIbHHKA,
PaBHOCTOPOHHETO TPEYroJIbHUKA, KBaJIpara, IpsIMOYTOJIbHUKA,
napajiejorpaMma, Tpamnenud, pom0a, Kpyra M €ro yacreid, MpaBUIbHBIX
MHOT'OYT'OJIbHUKOB;

CBOMCTBO IUIOIIAJEH OI00OHBIX TPEYTOJIbHUKOB;

CBOWCTBA BIMCAHHBIX YIJIOB, OMUPAIOIIMXCA HA OJAHY U Ty XK€ IYTY,
OMUPAIOIINXCA HA THAMETD;

CBOWCTBA: IEPIICHIUKYJISIPHBIX MPSAMBIX; IEPIICHIUKYISIPHBIX MPSIMOU U
IUIOCKOCTH; IEPIEHANKYJISIPHBIX TNIOCKOCTEN;

TEOPEMY O TPeX NEePHEHANKYIIPAX;

dbopmysbl: TUIOMIAd OOKOBOW U TOJHOW MOBEPXHOCTEH MPU3MBI;
II01a 1 OOKOBOM U MOJTHOM MOBEPXHOCTEN MPaBUWIIBHON MUPAMHUJIbl; 00bEeMa
napajiejenunena, Tpu3Mbl, TUpamMuisl; Iwomwaaun cdepbl; oObema Iiapa;
TIomaayu OOKOBOM M MOJHOM MOBEPXHOCTEW MIJIMHIAPA; 00beMa MUIUHIPA;
TI0Iau OOKOBOU M MOJTHOM MOBEPXHOCTEH KOHYca; 00beMa KOHYCa;

Abumypuenm 0ondxicen ymems.

BBIYKCIIATH 3HAYEHUSI TEOMETPUUECKUX BEJIIMYNH;

OpUMEHATh (HOpMYJIbl TUIOHAAM OOKOBOW M TOJHOW MOBEPXHOCTEU
IPU3MbI U TPaBUIILHON MUPaMUABI ISl pEIIEHUs 3a/1a4;

HaXOJIUTh PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSIHUE MEXKIY
napajuieIbHBIMU NPSIMBIMU, PACCTOSTHUE MEXK]Yy HapajuleIbHbIMU MPSIMON U
IJIOCKOCTBIO, PACCTOSIHUE MEXKIY NapaJluIeIbHBIMU IIOCKOCTSIMU;

HaXOJUTh YTOJl MEXKy IPSIMBIMU;

HaXOJUTh YroJl MKy IPSIMBIMHU B TPOCTPAHCTBE, YTOJI MEXKIY MPSAMOM
U TUIOCKOCTBIO, YTOJI MKy TUIOCKOCTSIMU;

OpuUMEHsATh  (GopMyJbl  O0OBEMOB Mapajulesienunena, NpU3Mbl U
nUpaMuUIbl ISl pelieHus 3a7a4;

HAXOJIUTh 0OBEMBI U TIJIOIIAIM MOBEPXHOCTEN TEJ BpallleHUsI.

['eomeTprueckue MoCTpOCHUs
Abumypuenm oonodicen 3Hamb.
OCHOBHBIE OTIEpAIiH, BHITIOJHIEMbIC IIUPKYJIEM U JTHHEHKOM;
ATanbl pelIeHus 3a/1a4 Ha MTOCTPOCHHUE;
Abumypuenm 0ondxicer ymemsn.
peniaTh OCHOBHBIE 3aJjadyll Ha IMOCTPOCHHE C TMOMOIIBI LUPKYJIS U
JIMHCUKU;



CTPOUTH CEYEHUS MHOTOIPAHHUKOB IIJIOCKOCTHhIO HA OCHOBAHUM AKCUOM
U CIEACTBUU U3 HUX;

CTPOUTH CEYECHUSI MHOTOTPAHHUKOB IIJIOCKOCTHIO HA OCHOBAaHUU TEOPEM
0 MAPAIUICIILHOCTH MPSIMOU Y IUIOCKOCTH, MapasjIeIbHOCTH IIJIOCKOCTEH;

CTPOUTh CEYEHHUS [WIMHApPA IUIOCKOCTSAMH, MapajjieIbHOM W
MEPIEHAUKYJISIPHON OCY LIUJIMHAPA;

CTPOUTH CEUYEHHE KOHYCA IUIOCKOCTHIO MapasjielIbHOM €ro OCHOBAHUIO;
IUIOCKOCTBIO, IIPOXOISIIEN YEPE3 BEPILIMHY KOHYCA.

COJEPXXAHHUE YUEBHOI'O MATEPHUAIJIA
Yucna u BBIYUCIICHUS

Harypanbubie uncna. CinoxeHue, BBIYMTaHUE, YMHOKEHUE U JICJICHUE
HaTypaJibHbIX uncen. CpaBHEHHE HATypadbHbIX Yucel. [IpocThie U cocTaBHbIC
yucia. [lenurens, kpaTHOE. YeTHbIE U HEUETHBIC yncia. [[pu3Haku qenmmMocTu
Ha2,3,4,5,9,10. lenenue ¢ octatkoM. Pa3noxeHue HaTypajabHOTO YKcia Ha
npocThie MHOXUTENU. OOmM AenuTenb, HauOOJIbIIUNA OOLIUNA JCIIUTEINb.
OO0m1ee kpaTHOE, HAMMEHbIIIEE 00Iee KpaTHOE.

Llenpie uncna. JIeCcTBUSA HAA LEABIMA YHACIAMU.

OObikHOBeHHbIE ApoOu. IlpaBuibHBIE M HENpaBWIbHBIE JIPOOH.
OcHoBHOe cBoicTBO ApoOu. CokpamieHne OOBIKHOBEHHBIX ApoOei.
CpaBHeHrne OOBIKHOBEHHBIX JpoOeit. Ormepamuu CI0XCHUS, BBIYUTAHUEC,
YMHOXXEHHE W JIeJICHHEe OOBIKHOBEHHBIX apoOed. CMermaHHble 4YHCiIa |
NEeUCTBUSA HAJl HUMH.

Hecatuunbie apodu. CpaBHEHHE JE€CATUYHBIX JpodOeil. Omneparuu
CJIIO)KCHMS, BBIUMTAHUE, YMHOXXCHUE W [IEJICHUE JECATHUYHBIX ApOOeH.
OxkpyrieHue yucesn.

Pannonanbueie yncna. J[eicTBus Hall palliOHAIbHBIMUA YUCIIAMMU.

Uppaumonaneusie  uncna. JlendcrBurensHble  yucina.  Moaynb
JICUCTBUTEIBLHOTO YKCia. [ €OMETpUYECKHN CMBICIT MOTYJIA.

ITpouentsl. [Iponopuns. OcHOBHOE CBOMCTBO mponopuuu. lIpsamas u
oOpaTHasi IPOMOPIUOHAIBHOCTD.

CreneHb ¢ HATYPAJIBHBIM U LEJIBIM MTOKA3aTEIEM.

CreneHs ¢ pallMOHAIBLHBIM MTOKA3aTEJIEM.

Jlorapudm uucna. Jlecaruunbiii rorapudm.

Pagnan. Yucno .

CuHyc, KOCUHYC, TAHTE€HC, KOTAHT'€HC YHUCJIA.

ApKCHUHYC, apKKOCUHYC, apKTaHT'€HC, APKKOTAHT€HC YUCIIA.

Boipaxenus u ux npeodpa3zoBaHus
UucnoBsle BoipakeHUsl. AnreOpanueckue BbIpakeHUs. T0XXIECTBEHHO
paBHbIE BhIpakeHUs. DOPMYIIBI COKPAILIEHHOTO YMHOXKECHHS:

a’ —b*=(a-b)-(a+b);



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

(a—b) 2=a2-2ab+b?.

OnHounen wu MHorowieH. CIOKEHME, BBIUUTAHUE, YMHOKECHUE
MHOTOYJICHOB, JAEJI€HUE MHOTOUYIEHA Ha OJHOWIEH. Pa3nioxkeHne MHOro4sIeHa
HA MHOXXUTENIU. TOXIECTBEHHBIE MPE0Opa30BaHUsI MHOTOUJICHOB.

KBagparubiii TpexwieH. Pa3imokeHue KBaApaTHOTO TpEXUICHA Ha
JIMHENHBIE MHOKUTEIIN.

Paunonaneubie apo6u. OCHOBHOE CBOMCTBO npoOu. JleiicTBuUs Han
anredpanyecKuMu IpOOSMHU. ToxnecTBeHHbIE npeoOpa3oBaHUs
PAlOHAJIBHBIX BBIPAKECHUM.

Kopenb n-it crenenn (NeN, n = 2). OcHOBHBIC CBOMCTBa KOPHS N-i
creneHu. [IpeoOpazoBanue BeIpaXeHUM, COACPIKAITUX KOPHH N-I CTEMEHHU.

CoOoTHOLIEHHS MEXy CUHYCOM, KOCUHYCOM, TAHT€HCOM ¥ KOTAaHT'€HCOM
OJIHOTO M TOTO %€ yTiia (TPUrOHOMETPUUECKHE TOXKJIECTBA).

@opMyJIbl: IPUBEACHUSA, CYMMBl M Pa3HOCTU apryMEHTOB, JIBOMHOTO
aprymMeHTa; npeo0pa3oBaHUs CYMMbl W Pa3HOCTH TPUTOHOMETPUUYECKHUX
(GyHKLIMIA B IPOU3BEACHUE;

ToxaecTBeHHbIE TPEOOPA3OBAHUS TPUTOHOMETPUUYECKUX BBIPAXKEHUIA.

CBoiicTBa CTENEHEN ¢ HATYPaJIbHBIM U LEIBIM [TOKA3aTEIAMHU.

CBoiicTBa cTeNEHEN ¢ pallMOHAIBHBIMU MTOKA3aTEIAMHU.

OcHoBHOE J0rapuPpMUIEcKOe TOKIECTBO.

Jlorapudm npousBeneHus, creneHu, yactuoro. Gopmysna nepexoaa ot
jorapupMa ¢ OAHUM OCHOBAHUEM K JIOTapU(PMy ¢ IPYTUM OCHOBAHUEM.

ToxnecTBeHHbIE ~ IPeoOpa3OBaHMsl  BBIPAXKEHUM,  coOJepKallux
aorapuMsl.

YpaBHEHUS U HEPABEHCTBA

Ypauenus. Kopenb ypaBHeHusi. PaBHOCUIIBHBIE YpaBHEHMUS.

JIluHenHOe ypaBHEHHME C OJHOM MNEPEMEHHOMW. PelleHue JIMHEWHBIX
YPaBHEHUI C OJHOW NIEPEMEHHOM.

KBanparnoe ypaBHenue. @opmyiibl KOpHEN KBaAPATHOTO YPABHECHUS.

Teopema Buera.

PannonanbHbIe ypaBHEHUS!, CBOJISIIIIUECS K KBAAPATHBIM YPABHECHUSIM.

JpoOHO-palioHabHbIE YPaBHEHUSI.

HNppaumnonanbHbie ypaBHEHUA.

TpUroHOMeTpUYECKUE YPABHEHHS.

YucnoBble  HEPABEHCTBA, MX T'EOMETPUYECKAs HWHTEPHIPETALIHS.
CBOIICTBA YHCIIOBBIX HEPABEHCTB.

JIluHEeliHOE HEpPaBEHCTBO C OJHOW IIEPEMEHHOW. PaBHOCHIIBbHBIE
HEpaBEHCTBA. PellleHne JIMHEMHBIX HEPABEHCTB C OJHOW IMEPEMEHHOM.
JIBOMHBIE HEPABEHCTBA.



KBagpatHele HepaBeHcTBa. (CHCTEMBI KBaAPATHBIX HEPABEHCTB,
pElIEHNE CUCTEM U COBOKYITHOCTEN HEPABEHCTB.

PaumonaneHble HepaBeHCTBa. JlpoOHO-pallMOHAJIbHBIE HEPaBEHCTBA.
Meron HHTEpBAJIOB U1 PELLICHUs PAllMOHAJIbHBIX HEPABEHCTB.

CucreMbl TMHENHBIX, KBaIPAaTHBIX, PAMOHAIBHBIX YPABHEHUN C JBYMS
[IEPEMEHHBIMHU.

CucreMbl TMHENHBIX, KBAIPATHBIX, PALIMOHAJIBHBIX HEPABEHCTB C OJTHOU
IIEPEMEHHOM.

[TokazaTenbHbIe U TOTApU(PMUUECKHE YPABHEHUS U HEPABEHCTBA.

Koopaunatsl u GpyHKIMH

JIuHelHbIe U cTOI0YATHIE AUArPAMMBI.

Koopaunatssiii 1yd. Koopannara Toukwu.

KoopaunatHas mnpsmas ¥ NOpsSAMOYTOJbHas CUCTEMa KOOpPAMHAT.
Onpenenenve KOOpAMHAT TOYKM HA KOOPJAMHATHOM TMpSIMOM H HA
KOOPJIAMHATHOU IUIOCKOCTHU. [TocTpoeHne TOUKH 110 €€ KOOPAUHATAM.

PaccTostnue Mex1y IByMsl TOUKaMH Ha KOOPJIHUHATHOM IIJIOCKOCTH.

[lonsitue ¢ynkuuu. OOnacTe omnpeneneHus (QyHKUUUA. MHOXKECTBO
3HaueHu QpyHkuuu. CrocoOsl 3aaanus Gynkuuu. ['paduk pynxuuu. Hynu
¢yukiuu. [IpomMexxyTKd 3HAKOMOCTOSHCTBA. YETHOCTh W HEYETHOCTb
dbynkuun. [lepuogmanocts Gynkiuu. Bospactanue u yObiBanue (pyHKIUH.
MaxkcuMymbl 1 MUHUMYMBI pyHKIMH. Hanbomnplee 1 HanMeHblee 3HaYeHUS
(GyHKLIHMM HAa IPOMEXKYTKE.

JIuneliHoe ypaBHEHHE C JBYMs TMEPEMEHHBIMU UM €ro rpaduk.
YpaBHEeHUsT NpsIMOM U OKPYXKHOCTH. l'eomerpuueckass HWHTEpIpETaus
CUCTEMBI JIByX YpaBHEHUH C ABYMS IEPEMEHHBIMHU.

®dyukuus y=ax + b, ee cBolicTBa 1 rpaduk.

Kk

®ynxmus y= X (k=0), ee cBoiicTBa u rpaduK.

®dynkuus y=ax*+bx+c (a # 0), ee cBONCTBA U TpadUK.

dynkuus y=x°, ee CBOKWCTBA U rpaduK.

OyHKIUS Y= Jx , €€ CBOMCTBA U rpaduK.

OyHKIUS Y= x| , €€ CBOMCTBA U rpaduK.

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

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

dyHKIMS y=SiN X, ee CBOMCTBA U rpaduK.

DyHKIMS y=COS X, €€ CBOMCTBA U IrpaduK.

Oynkmus y=1g X, ee cBoHCcTBa U rpaduk.

OyHkIus y=Clg X, ee CBOHCTBa U TpaduK.

Yucnoasi mocienoBaTebHOCTh. Apru(MeTHyYecKass U reoMeTpruYecKast
nporpeccuu. QPopMmyibl N-TO YjeHAa W CyYMMbI N TIEPBBIX YJICHOB



apu(pMETUYECKON U TEOMETPUUYECKON Mporpeccuu. beckoHeuHo yObIBaronias

reoMeTpUYECKas IIPOTPECCHS. XapaKTepuCTUIECKUE CBOMCTBA
apu(pMETUYECKON U TEOMETPUUECKON MPOTPECCUH.

[IpousBogHas, ¢GU3NYECKUN CMBICT MPOU3BOAHON, T€OMETPUUYCCKUN

CMBICII IPON3BOAHOM. IIpon3BogHbIe GYHKIMIA: Y = C, Y = ax + b, y = ax®+ bx

k

+c,y= X,y=x" ne€ N. [IpaBuna naxoxaeuus npousBoausix: (cf)’ = cf’, (f

(f)’ _frg-fg

+9) =f + g, (fg) = fg + fg’, \8 8 . CBs3b MEXIy 3HAKOM

MPOU3BOAHON (PYHKIIMHU U €€ BO3PACTAHUEM WM yOBIBAHUEM.

['eomeTpuueckue QUrypsl 1 UX CBOHCTBA

Touka, npsimMasi, INIOCKOCTb.

Jly4, OTpe30K, yroJl.

buccekrpuca yria.

BepTukanbHbi€ yriibl, CMEKHBIE YTIIBL.

[Tapamnienbubie  mpsMbie.  [Ipu3Haku  mapamaeabHOCTH  MPSAMBIX.
CBoiicTBa MapaJJIEIbHBIX MPSAMBIX. [leprieHIUKyIsIpHbIE OPSIMBIE.

MuoroyroiasHUK. CTOPOHBI, YIJIbl, JUArOHATIU MHOTOYTOJIbHUKA.

TpeyronbHuK, €ro MenuaHa, OMcceKkTpuca, BbicoTa. [IpsIMOYTOIbHBIN,
OCTPOYTOJIbHBIM, TYMOYTOJBHBIA TPEyrodbHUKH. CBOWCTBO OHCCEKTPHUCHI
TpeyroibHuka. CBOWCTBO MeauaHbl TPEyroyibHUKa. COOTHOILICHUS MEXKIY
CTOPOHAMHM U yTJIAMU MPOU3BOJIBHOTO U NPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

PaBeHCTBO TpeyroabHUKOB. [IpU3HaKKU paBEHCTBA TPEYTOJIbHUKOB.

PaBHOOEIpEHHBII TPEYTOJIbHUK. CaoiicTBa u MIPpU3HAKU
PaBHOOEAPEHHOTO TPEYTOIbHHUKA.

PaBHOCTOpOHHUI TPEYTOIBHUK.

Teopema [Tudaropa.

[TepnieHuKysIp U HAKJIOHHAS.

Teopema dDaneca.

[Tonobue TpeyronbaukoB. Koaddunuent nomoodus. [lpuzHaku mompodus
TPEYrOJIbHUKOB.

Cpennsis TMHUS TPEYTOJIbHUKA U €€ CBOMCTBA.

CymMa yrjioB TpeyrojiibHMKa. BHEmHWNA yroia TpEyroJabHHKA.
HepaBeHCTBO TpeyroiapHUKA.

Teopema cunycoB. TeopeMa KOCMHYCOB. Perienue TpeyrojibHUKOB.

CBONCTBO CEpEeIMHHOTO NEPIICHAUKYJIISIpA K OTPE3KY.

YeTblpeXyroJibHUKU:  MapajulesiorpaMM,  IPsIMOYTOJIbHUK,  pOMO,
KBaJpaT, Tpaneuus.

CpenHsis nTMHUA Tpanenyy U €€ CBOMCTBA.

CymMa BHYTPEHHUX YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

OKpy>KHOCTB U Kpyr. XOpaa, IuameTp, paguyc. Jlyra OoKpyKHOCTH.



B3auMHoOe pacrnonoxeHue mnpsMod W OKpykHOCTH. KacarenvHas u
CEKyIlast K OKPYKHOCTH.

[{enTpanbHbIe U BIIMCAHHBIE YTIIBL.

3ameyaTenbHbIE TOUKU TPEyrojibHUKAa. OKPYKHOCTh, OTMCAHHAS! OKOJIO
TpeyrojbHuKa. OKpPYKHOCTb, BIIUCAHHAS B TPEYTOJIbHUK.

BrnincanHble 1 ONIMCaHHBIE YETHIPEXYTOJIBHUKMU.

IIpaBuiibHBIE MHOTOYTOJIBHUKMU.

B3anmHO€E pacnosnokeHue TOUEK, IPSAMBIX U IIJIOCKOCTEH.

[TapajutenbHbIe NpsiMBIE B IIPOCTpaHCTBE. lIpH3HaK MmapauienbHOCTH
MPSAMBIX.

[Ipsmas, napaiuienbHas WIOCKOCTU. [Ipu3HaK nmapaaiebHOCTH MPSIMOU
Y TUIOCKOCTH.

CkpenBaromuecs: npsmbie. [Ipu3HaK CKpEIIMBAIOMIMXCS MPSAMBIX.
Yron Mexy NpAMbIMU B IIPOCTPAHCTBE.

[TapayutensHbie mmockocTu. [Ipu3Hak napaaieapbHOCTH IOCKOCTEN.

CBolicTBa MapaJuIeIbHbBIX MPAMBIX U TIIOCKOCTEN B IPOCTPAHCTRE.

[lepneHUKyASIpHBIE TIPSIMBIE.

IIpsmas, IIEpIECHAUKYIIApHAs IJIOCKOCTH. ITpusHak
MEePIEHAUKYISIPHOCTH MPSIMOU U TIJIOCKOCTH.

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

JIByrpanssiil yrod. JIMHENHbBIA yroa ABYTrPaHHOTO yTIIA.

[lepnenaukynsipabple  MIOCKOCTH. lIpu3HaK mEepHEeHIUKYISIPHOCTH
IJIOCKOCTEHN.

CBolicTBa MEPHEHIUKYISPHBIX MPAMBIX U TIJIOCKOCTEH.

MHOrorpaHHUKH U UX U300pakeHUsI.

[Ipu3ma, ipsAmas u npaBWibHag NpU3MBbL, napamuienenunes. [lupamuna,
MpaBUJIbHAS TUPAMU/IA. Y CEUYEHHAS MUPAMU/IA.

Humaaap. OceBoe cedeHme mwimHApa. Pa3Beprka OOKOBOMU
MMOBEPXHOCTHU LIWJIUHIPA.

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

Cdepa. Iap. Ceuenus chepbl u mapa miockocTeio. KacartenbHas
IJI0CKOCTH K cepe.

['eoMeTpruecKkre BETMUNHBI
JnuHa otpe3ka. Paccrosnue mexnay AByMs ToukamMu. PaccrosiHue ot
TOYKH J0 IPsAMON. PaccTosiHrE MEXly MapaJUICIIbHBIMA MPSIMBIMHU.
Jlnvna nomanou. [leprumMerp MHOTOyrojabpHUKA.
JInHa OKPYKHOCTH U €€ TyTH.
[Imomaae kpyra u €ro cexropa.
N3Mepenunst HIEHTPAIBHBIX U BIUCAHHBIX YTJIOB.



[lnomans ¢urypsl. Ilnomane TpeyroibHUKa, MOapalieorpaMmma,
NpsSIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpanelum.

Paccrosane or TOYKM A0 MIIOCKOCTH. PaccrosiHue  Mexnay
napajuieIbHBIMU OPSIMBIMU. PaccTosHME MEXAYy NapauieIbHbIMU NPSIMON U
IJIOCKOCTHIO. PaccTosiHue Mex 1y mapasieibHbIMU IIOCKOCTSIMU.

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

[lmomaan OOKOBOM M TOJHON MOBEpPXHOCTEH mnpusMbl. [lnomansb
OOKOBOM M MOJHOM MOBEPXHOCTEN MPSIMOM MPU3MBI.

[Tnomaan 60KOBOM 1 MOTHON MOBEPXHOCTEN MTUPAMUIBI.

O6bem npusmMbl. OObEM MUPAMUIBI.

[Tmomans chepsl.

[1nomaayu 60KOBOM M MOTHOM MOBEPXHOCTEN TUIHMHAPA.

[Tmomaam 60KOBOM 1 MOJTHOM MOBEPXHOCTEH KOHYCA.

O6beM nmmHApa. O0beM KoHyca. O0beM miapa.

['eomeTpruueckue ocTpoeHus
[locTpoeHne ¢ TMOMOIIBKD UHUPKYJA H JIMHEMKH CEPEAUHHOTO
NEPIECHIUKYIISIPA K OTPE3KY, YIJia, pABHOTO JAaHHOMY, OMCCEKTPUCHI YIIa.
Jlenenue oTpe3ka Ha MPONOPLUOHATIBHBIC YACTH.
CeueHnst MHOTOTPAHHUKOB TUIOCKOCTSIMM.
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6. COopHUK 3amad MO MaTeMaTWke: y4eOHoe rmocobme s 6 Kiacca
YUpEXKIECHUN OOILEro CpeHEro 00pa3oBaHUs C PYCCKUM A3BIKOM OOYyUEHUS:
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7. AnreOpa: ydyebHOe mocobue sl 7 Kjacca YYpeKIEeHUN OOIIero
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8. AnreOpa: ydeOHOe mocoOue s 7 Kiacca YYpEKISHUU OOIIero
CpeaHero o0pa3oBaHus C PycCKUM si3bikoM oOydenwus / .I'. Apednena, O.H.
[Muprotko. — Munck: Haponnas acsera, 2022;

9. 'eometpus: yueOHOe mocobue ajig 7 Kiacca ydpexAeHUH oOIIero
cpeaHero oOpa3oBaHUsA C pycckuM si3pikom obOyuenms / B.B. KazakoB. —
Munck: Haponnas acera, 2017;

10. T'eomeTpusi: yuebHOe mocoOue st 7 Kilacca YUpexkAeHU 00IIero
cpeaHero oOpa3oBaHuUs C PyCCKUM s3bikoM oOyuenusi / B.B. Ka3zakoB. —
Munck: Haponnas acera, 2022;

11. Anrebpa: ydeOHOe mocobue misg 8 Kiacca y4dpexAeHUH O0OIIero
cpeaHero o0pa3oBaHusl ¢ pycckuM sizbikom ooyuenus / .I'. Apedrena, O.H.
[Tuprotko. — Munck: Haponnas acserta, 2018;

12. T'eomeTpusi: yuebHOe mocoOue ajisi 8 Kiiacca yUpeKACHUN 00IIero
CpeaHero o0pa3oBaHUS C PYCCKUM si3plIkoM oOydenus / B.B. KazakoB.—
Munck: Haponnas acsera, 2018;

13. Anrebpa: ydebHOe mocoOue i 9 kjacca yudpexiaeHUil oOIIero
cpeaHero o0pa3oBaHusl ¢ pycckuM sizbikom ooyuenus / .I'. Apedrena, O.H.
[Tuprotko. — Munck: Haponunas acserta, 2019;

14. T'eomeTpusi: yuebHoe nocobue st 9 Kiacca yuypexaeHuil 0011ero
CpeaHero o0pa3oBaHUS C PYycCKHM s3bIkoM oOyuenmst / B.B. Kazako.—
Munck: Haponnas acsera, 2019;

15. COopHuk 3amad 1mo anredpe: ydeOHoe mocodue mist 7-9 KimaccoB
YUPEKICHUN OOIIEro cpeaHero o0pa3oBaHMSI ¢ PYCCKHUM SI3BIKOM OOyYEHUS
(6azoBeiii 1 moBbieHHBIM ypoBHH) / W.I'. ApedreBa, O.H. [luproTko. —
Munck: Haponnas acsera, 2020;

16. Anrebpa: yuebHoe mocobue s 10 kimacca yupexaeHuil o0Iero
cpemHero oopa3oBaHus ¢ pycckuM s3pIkoM o0yuenus / U.I'. ApedreBa, O.H.
[TuproTko. — Munck: Haponnas acsera, 2019;

17. Coopuuk 3amau mo anrebpe: ydeOHoe mocobme mmst 10 kimacca
YUPEKICHUN OOIIEro cpeaHero o0pa3oBaHMSI ¢ PYCCKHUM SI3BIKOM OOyYEHUS
(6azoBbili 1 moBbIIeHHBIM ypoBHU) / W.I'. ApedreBa, O.H. ITuprotko. —
Munck: Haponnas acera, 2020;

18. I'eomeTpusi: yueOHoe nmocodue aist 10 kitacca yupexieHui o0Iero
CpelHero o00pa3oBaHUS C PYCCKUM SI3bIKOM o0OydeHust (0a3oBbId U



noBbllIeHHbIA ypoBHU) / JILA. Jlatotun [u np.]. — MuHCck: Anykaipis 1
BeIXaBaHHe, 2020;

19. AnreOpa: yue6Hoe mocobue anst 11 kmacca yupexxaeHuit obiero
cpenHero oopa3oBaHus ¢ pycckuM si3bikom odyuenus / N.I'. ApedreBa, O.H.
[Tuprotko. — Munck: Hapoanas acsera, 2020;

20. Coopuuk 3amau 1o aireOpe: ydeOHoe mocobue nans 11 kmacca
YUPEKJICHUN OOIIEro cpeaHero oopa3oBaHMs ¢ PYCCKUM SI3BIKOM OOyYeHUS
(OazoBeiii 1 moBbieHHBIM ypoBHH) / W.I'. ApedreBa, O.H. [luproTko. —
Munck: Haponnas acsera, 2020;

21. Teometpusi: yuebHoe nocodue st 11 kimacca yupexxaeHuit oouero
CpeaHero oOpa3oBaHUsI C PYCCKUM SI3bIKOM 0OyueHus (0a30BbIA U
noBbIIeHHbI ypoBHHU) / JI.A. Jlatotun [ np.]. — Munck: benopycckas
Ounukiionenus umenu Ilerpycst bposku, 2020.

22. COOpHHMK 3alad MO TeoMeTpuu: yueOHoe mocobue s 10 —
11 knacca yupexaeHuil oOUIero cpeaHero o0pa3oBaHusl ¢ PYCCKUM SI3bIKOM
oOyuenust (0a3oBbli M TOBbIIEHHBIA ypoBHU) / JL.A. Jlatotun, bB.Jl.
YeboTtapeBckuili. — Munck: Haponnas acsera, 2021.



