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[HOACHUTEJIbHAA 3AITNCKA

[Iporpamma BCTYNMTENbHBIX HCHOBITAHUN MO Yy4eOHOMY HpPEIMETY
«MaremaTuka» MNpeaHa3HaueHa Uil JIML, IOCTYHAKOLUX B YUYPEKIACHUS
BBICILIETO 00pa30BaHUs ISl MOJTYYEHHUS] OOIIEr0 BBICHIETO M CIELHAIBLHOTO
BBICIIETO 00pa30BaHUsI.

TpeOoBanusi K MOArOTOBKE AOUTYPUEHTOB U COAEPKAHHE YUE€OHOIO
Marepuaiga CTPYKTYpUPOBaHbl IO OCHOBHBIM COJEPKATEJIbHBIM JIMHUSIM
yueOHoro npeamera «MaTteMaTukay.

TPEBOBAHUMA K ITOJAT'OTOBKE ABUTYPUEHTOB
Yucna v BEIYUCIICHUS

Abumypuenm oondxicer 3Hamv:

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

IpaBUJIa OKPYTJICHUS HATYPaJbHBIX YUCEN, ICCATUUHBIX APOOeH;

OCHOBHOE€ CBOMCTBO JIpo0U;

IpaBUJIa BBITIOJHEHUSI apu(PMETUUECKUX JIEUCTBUM C pallMOHATbHBIMU
YHCIIAMU;

0003HAYCHHS YUCITIOBBIX MHOYKECTB;

MpaBWia HAXOXJACHUSI MPOLIEHTa OT YHUCJA, YUCIA MO €ro MPOLEHTY,
MPOIEHTHOT'O OTHOILICHUS YUCET;

CBOMCTBA MPOTIOPIINH;

T€OMETPUUYECKUN CMBICT MOYJISI YUCIIA;

ONPEAEIICHUE U CBOMCTBA KBAJIPATHBIX KOPHEN;

OTPE/ICIICHUSI CTENEHEW C HATypalbHBbIM, IIEJIBIM M PaIlliOHAIbLHBIM

ITOKA3aTeIISIMHU;
T
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omnpeesieHue jJorapudma yuca.

Abumypuenm oondxicen ymemsn:

BBITIOJIHATH OIEpalliy CJIOKEHMSI, BHIYUTAHUSA, YMHOXKEHHUS, JIEJICHUS
JEUCTBUTEIIbHBIX YHUCEIT;

HAXOJIUTh JEIUTENIN YUCa U KpaTHbIC YUCa; OOLIUE ASIUTENN YHCEN U
oO11e KpaTHbIC YMCelT; HAaMOOIBIITNN OOIIHI IeTUTENIb 1 HauMEHbIIee o011ee
KpaTHOE;

BBITIOJTHATH JCJICHHE C OCTATKOM M TMPEICTABIIATH YUCIIO B BUJIC CYMMBI
OCTaTKa U MPOU3BEACHMS YacTHOrO | Jenutens (a=b - g+ r,rae 0 <r <h);

HAaXOJIUTh 3HAYEHUS CTEMEHM 4YHCJIa C HATypaldbHBIM U IIEJIBIM
MOKa3aTeNsIMU;

PUMEHSTH MPaBUJIa COKpAIICHUS APOOeEH;

CpaBHUBATH IPOOH;

BBITIOJTHATH TIPE0OPA30BaHUS YHNCIOBBIX BEIPAXKCHUH C PAIIMOHATIBHBIMA
YHUCIIaMU,

HaxXOJUTh TPOIICHT OT YMCJIA, YHUCIO IO €ro MPOICHTY, MPOICHTHOE
OTHOIIIEHUE YUCET,;

HaXOJIUTh HEM3BECTHBIN WICH MPOIOPIIHH;

OKPYTJISTh YUCJIA U PE3YTbTAThl BRIUUCICHUHN C 3aIaHHONW TOYHOCTHIO;

HaXOJUTh MOJYJIb YMCTIA;

BBIYHCIISITH apu(PMETHUECKUN KBAAPATHBIA KOPEHB U3 JEHCTBUTEIHHOTO
qHCIIa;

BBITIOJIHATh TIPeoOpa3oBaHWS W BBIYMCIATH 3HAYCHUS YHCIOBBIX
BBIPKCHUH, COJIEPIKAIINX OTICPAIMIO U3BJICUCHHSI KBaIPATHOTO KOPHS;

NEPEBOANTHh TPAAYCHYIO MEPYy YIJIOB B paJuaHHYIO M BBITOJHATH
oOpaTHOE JICUCTBUC;

WCIIOIb30BaTh CAMHUYHYIO OKPYXKHOCTH JJISi HAaXOXKJICHUS 3HAYEHUU
CHUHYyCa, KOCUHYyCa, TAHTeHCA U KOTAHTE€HCA 3a/IaHHBIX YTJIOB.

HaXOJIUTh YHCJIOBBIE 3HAYCHUS TPUTOHOMETPUYECKUX BBIPAKCHUH,
UCIIONIB3Ysl 3HAYCHHMs CHHYca, KOCHWHYCa, TaHIeHCca UM KOTaHIeHca
IIPOM3BOJILHOTO yTJIa.

Breipaxxenus u ux nmpeodpa3zoBaHus
Abumypuenm 00/131cen 3Hamy
(bOopMyNIBI COKPAIICHHOTO YMHOXKCHHS: KBaJApaT CYMMBI M KBajpaT
Pa3HOCTH JABYX BBIPAKCHUI;, pa3HOCTh KBAJPaTOB JBYX BBIPAKCHUM;
IpaBujia ¥ aJITOPUTMBI JCHCTBHIA ¢ OAHOYICHAMH U MHOTOUYJICHAMHU;
CIIOCOOBI Pa3I0KEHNST MHOTOYJIEHA Ha MHOXKHUTEIIH,



paBuJjia CJIOKEHUS], BRIYUTAHUS, YMHOKEHUS U JIETICHUS palluOHATbHBIX
npo0eit;

IpaBujIa COKPAIICHUs pallMOHATIBHBIX IPOOeH;

OCHOBHBIE CBOMCTBA KOPHSI N-U CTEIICHU,

COOTHOIIICHUS MEXIY CUHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHT€HCOM
OJIHOTO ¥ TOTO k€ yriia (TPUrOHOMETPUUECKHUE TOXK/IECTBA);

(dbopMyIIBl: TPUBEACHUSA, CYMMBI U Pa3HOCTH apTyMEHTOB, JBOWHOTO
apryMeHTa; mpeoOpa3oBaHMs CyMMBI W Pa3HOCTH TPUTOHOMETPUUYECKUX
(GyHKIIMN B IPOU3BE/ICHUE;

CBOMCTBAa CTEMEHEHl C HaTypaJlbHbIM, LEJIbIM M PAIMOHAIBHBIM
MOKa3aTeJSIMU: YMHOXKEHHE M JICJICHWE CTEMEHEW, BO3BEJICHUE CTEICHU B
CTEIIEHb, CTENICHb MTPOM3BEICHHSI i YaCTHOTO;

OCHOBHOE JIOTapU(MUYECKOE TOKIAECTBO;

CBOMCTBA JIOTapu(moB;

dbopmyity nepexojia ot Jiorapudma ¢ OJJHUM OCHOBAHHEM K Jorapudpmy
C IPYTHMM OCHOBAHHUEM.

Abumypuenm 0onxcen ymems:

PUBOJAUTH OJHOUWICH U MHOTOYJIEH K CTAaHAAPTHOMY BHY, BBHITIOIHSITH
omepalvy C OJHOWICHAMHW U MHOTOWICHAMH: YMHOXXCHHE, JACJICHHE U
BO3BEJCHHE B CTCICHb OJIHOWICHOB, IMPHBEICHHE TOJO00HBIX ClaraeMbIX
MHOTOWIEHA, YMHOXEHHUE U JICJICHHEe MHOTOWICHAa Ha OJHOWICH, CIIOKEHUE,
BBEIYMTaHUE, YMHOKEHUE MHOTOUYJICHOB,;

MPUMEHATH (POPMYJIIBI COKPAIIEHHOTO YMHOXEHUS JIJIS1 TOKI€CTBEHHBIX
peoOpa30BaHNii MHOTOUYJICHOB;

pacKaabIBaTh MHOTOYJICHB HAa MHOXKHUTEIN CIIOCOOAMU: BBIHECEHUS
OOIIEero MHOXKHUTENS 3a CKOOKH, TPYNIUPOBKH, NpPUMEHEHUs ¢GopMys
COKpPAIICHHOTO YMHOXXCHHS: KBaJpaTa CyMMBI M KBajpara Pa3HOCTH JIBYX
BBIPDOKCHUI; pa3sHOCTH KBaapaTOB [BYX BBIPAXEHUW; pacKIIaJIbIBaTh
KBaJPAaTHBIN TPEXUJICH HA MHOKHTEIIH;

HAXOJIUTh 00JIaCTh ONPEICIICHNS BRIPAXKEHUS C IEPEMEHHOM;

BBITIOJTHATH OTIEPAIIAU C PAIMOHATBHBIMH JIPOOSIMHU;

HAaXOJWTh 3HAYCHHWE BBIPAKEHUS C TEPEMEHHBIMU TPU 3aJaHHBIX
3HAYCHUSIX TEPEMEHHBIX;

WCIIOJIb30BaTh 3aKOHBI apU(PMETHUECKUX ACHUCTBUU IS yHPOIICHUS
BBEIYHCIICHUH ¥ MPpeoOpa30BaHus BEIPAKCHUM;

BBIYHCIIATH KOPSHB N-1 CTENIEHU W3 ICUCTBUTEIHLHOTO YHCIIA;

BBITIOJIHATh ~ TOXKJECTBEHHBIC IPE0oOpa3oBaHUs pallMOHANBHBIX U
UPPAMOHAIILHBIX BBIPAXKEHU;

HAaXOJWUTh YHUCJIOBBIC 3HAYCHUS] TPUTOHOMETPUYECKUX BBIPAKEHUM,
WCIIONIB3YSl 3HAYCHUS TPUTOHOMETPUYECKUX (DYHKIIMH U COOTBETCTBYIOIIHE

bopmyIbL;



BBINOJHATh TOXJIECTBEHHbIE NPe0Opa30BaHUs TPUTOHOMETPUUECKHUX
BBIPA)KEHUH C MIOMOIIbIO TPUTOHOMETPUUYECKUX (HOPMYIT;

IIPUMEHATh CBOWMCTBA CTEIIEHEM C HATypaJbHbIM, LEJIBIM U
pallMOHAJIBHBIM IIOKA3aTeIIMUA Ul  BBIYMCICHUSA 3HAYCHUM YHCIIOBBIX
BBIPAXXCHUI U Pe00pa30BaHUs BbIPAKEHUN;

MIPUMEHATh OCHOBHOE€ JIOTapU(MHUUECKOE TOXKIECTBO M CBOMCTBa
Jorapu(MOB 1711 yIPOUIEHUS BbIpaKEHUH.

BBIMOJHATh TOXJIECTBEHHbIE MPEOOpa3oBaHUs IOKA3aTEIbHBIX U
JAorapu(pMUUECKUX BbIPAKEHUH.

YpaBHEHUS U HEPABEHCTBA

Abumypuenm oondxicer 3Hamb.

CBOMCTBA YMCJIOBBIX HEPABEHCTB;

CIOCOOBI  pPEIICHHUS CHUCTEM JIMHEHMHBIX ypaBHEHUW C  JBYyMs
MIEPEMEHHBIMU;

BUJIbI KBAJPATHBIX YPABHECHU;

dbopMynbl:  TUCKpUMHHAHTa  KBaApaTHOTO  ypaBHEHUS, KOpHEH
KBaJIpaTHOTO YPABHEHHS;

TeopeMy Buerta, Teopemy oOpatHyto Teopeme Buera;

aJTOPUTM NMPUMEHEHUS METOJIa UHTEPBAJIOB;

OCHOBHBIE METO/Ibl PEIICHUS UPPAUOHAIIBHBIX YPABHCHUH;

bopMyIIbl perieHust IPOCTEUIIINX TPUTOHOMETPUUECKUX YPaBHEHUM.

Abumypuenm oondxicer ymemsn.:

pelLIaTh JMHEUHBIE, KBAIPATHBIE, YPABHEHUS U CBOJAIINECS K HUM;

pelarb CUCTEMbl M COBOKYIHOCTH JIMHEMHBIX HEPABEHCTB C OJHOU
MIEPEMEHHOM;

peniath IpoOHO-pallMOHAIBHBIC YPABHEHUS,

peliaTh JBOMHBIE HEPABEHCTBA;

pelIaTh HEPaBEHCTBA METOJOM UHTEPBAJIOB;

pelIaTh KBaJpaTHbIE HEPABEHCTBA U CBOJSIINECS K HUM;

pellaTtb CHUCTEMBI M COBOKYITHOCTHM HEPAaBEHCTB, COAEPIKAIINE
KBaJIpaTHbIE HEPABEHCTBA,;

pemars ApoOHO-palMoOHaIbHBIE HEPABEHCTBA METOJOM HHTEPBAJIOB;

pelIaTh CUCTEMBI YPABHEHHM C JBYMSI IIEPEMEHHBIMU;

pelIaTh uppaloOHaIbHbIC YPABHEHMUS;

peliarb MPOCTEUINE TPUTOHOMETPUYECKME YypaBHEHUA Sinx =
a,cosx =a, tgx =a, ctgx =a u YypaBHCHHUSA, CBOJAIIUECCI K HHUM
(MeTogaMu pa3noKeHUs Ha MHOXHUTEIU, 3aMEHOM MEPEMEHHOM ), OJTHOPOIHbIC
TPUTOHOMETPUUYECKUE YPABHCHUS;

peliaTh nokaszareyibHbIe U JIorapu(MUYECKe YpaBHEHHSI HA OCHOBAHUU
CBOMCTB TMIOKa3aTeJbHONM M Jjorapudmuyueckoil (QpyHKIHMM, € TOMOIIBIO
Pa3J10KEHNS HA MHOXKUTEIIN, 3aMEHOM NIEPEMEHHOM;



pelaTh OJJHOPOIHbIE MOKA3ATENbHBIE YPABHEHHS;

pemiaTh TOKa3aTelbHble W JorapudpMUyuecKue HEpPaBEHCTBA Ha
OCHOBAaHMHM CBOMCTB IIOKa3aTeIbHON | JorapudMuYeckor (QyHKIMM, ¢
IIOMOIIBIO PA3JIOKEHUS HA MHOKUTEIIN, 3aMEHOMN IIEPEMEHHON;

MPUMEHATh TpaUUECKyl0 HWHTEPIPETAUI0 PEIICHUS YpPaBHEHMUI,
HEPABEHCTB U CUCTEM YPaBHEHUHN U HEPABEHCTB;

peniaTh TEKCTOBBIC 33/1aud apuU(PMETUUECKUM CIOCOOOM, C MOMOIIIbIO
YPaBHEHUM U CUCTEM YPABHCHUU.

Koopaunatel u pyHKIIMH
Abumypuenm oondicer 3Hamb.
aJIrOPUTMBI IOCTPOCHHUS TpaduKa JMHEHHOM, KBapaTUUHON (DYHKIUI;
QIrOPUTM MOCTPOCHUS Tpaduka JMHEHHOTO YypaBHEHHUS C JBYyMs
IIEPEMEHHBIMUY;

CBOMCTBA W rpapuku QYHKIUH Yy = g (k#0),y=x3y=|x|,y=

Vx;

npaBuia MocTpoeHus rpagukoB GyHKIMMA: y = f(x £ a), y = f(x) £ b, a,
beR ¢ momorpio npeobdpazoBanus rpaduka pyakimn y = f(X);

dbopMyTy IIUHBI OTpE3Ka C 3aJJaHHBIMU KOOPAMHATAMH KOHI[OB.

ypaBHEHHE OKPY>KHOCTH;

GbopMyIBI N-TO Yji€HA W CYMMBI N TIEPBBIX WICHOB apu(pMETHYECKOU
Y TEOMETPUYECKON TPOTPECCHUN;

XapaKTEPUCTUUYECKHUE CBOWCTBA apU(PMETUUYECKOM U FreOMETPUUECKOU
IIPOrPECCUM;

dbopmysny CcymMMbl  OECKOHEYHO  YOBbIBawOIIEd T'€OMETPUYECKOU
IPOTPECCUU;

CBOMCTBA TPUTOHOMETPUIECKUX (DYyHKIIHIA;

MpaBUjia BBIYKCICHUS TPOU3BOJTHON CYMMBI, pa3HOCTH, TPOU3BEICHNS,
YaCTHOTO (yHKIIHIA;

CBSI3b MEXKJy Bo3pacTaHuem (yObiBaHMEM) (YHKIMU M 3HAKOM €€
IIPOU3BOIHON;

(bu3HUECKU U TEOMETPUUYECKHUI CMBICI TPOU3BOIHOM;

onpeJieJIeHUE U CBOMCTBA MOKa3aTeIbHON QyHKIINH;

onpeJieJIeHUE U CBOMCTBA Jorapumuieckoil GpyHKINH;

Abumypuenm 0ondicen ymems.

n300pakaTh TOUKY Ha KOOPAMHATHOM IVIOCKOCTH IO €€ KOOpAUHATaM U
10 33JaHHOM B KOOPJIMHATHOM IJIOCKOCTH TOYKE HAXOAUTh €€ KOOPJAUHATHI;

UHTEPIPETUPOBATH u peoOpa3oBHIBATH nH(popManuro,
NPEACTABICHHYI0 B TaOJMIIAX M JAMarpaMMax, OTPaKalollyl0 CBOWMCTBa U
XapaKTEPUCTUKU PEabHBIX MPOILIECCOB U SIBJICHUMH;



UCIOJIb30BaTh HMH(OpPMALUIO, MPEACTABICHHYI0 B BHJE TaOiull U
auarpamM, JJisl COCTaBIICHUS U PELLIEHUs 3a/]1aY;

CTPOUTH IpaKu TMHEHHON, KBaIpaTUIHON (DYHKIIHH;

CTpOUTH TpaduKH TUHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU;

CTPOUTh rpaduku QYHKIUH y = 1;( (k= 0),y=x3y=Ixl,y =Vx;

HaXOAUTh: 00JIACTh OINpPEAENICHUS M MHOKECTBO 3HAUCHMH (DYyHKIINU;
HyJW (PYHKUUU; MPOMEXYTKH 3HAKOIOCTOSAHCTBA (DYHKLUUHU; HPOMEKYTKH
BO3pacTaHus U yObIBaHUS (DYHKIUY;

UCII0JIb30BATh OMPEACIICHHS YETHOM, HEYETHON-PYHKINA;

cTpouTh rpaduku GyHkuui: y = f(x £a), y = f{(x) £ b, &, bER ¢ momomrsio
npeoOpa3oBanus rpaduka Gyuakmun y = f(X);

3aMKUCHIBaTh YPABHEHUE OKPYKHOCTH C 3aJaHHBIM LIEHTPOM U PaJANyCOM;

HaxXOJIUTh JIJTMHY OTpE3Ka, 3Has KOOPAUHATHI €r0 KOHI[OB;

NPUMEHSITh: (POPMYJIbI N-TO YJIEHA AJIsl ONPEEIICHUs YWIEHa IPOrPecCun
II0 €T0 HOMEPY M HOMEpa 4YjieHAa IMPOTPECCHUU; OIPENECICHUs Pa3HOCTU
apuMeTHUeCcKO! MPOTrpeccCuu U 3HAMEHATelsl T€OMETPUUYECKON MPOTPECCHH;
XapaKTepUCTUUYECKUE CBOWCTBA JUIs ONPEIEICHUS BU/IA TIOCIEI0BAaTEIbHOCTH,
pelIeHus 3a/1ay Ha OTBICKAHUE 3JIEMEHTOB MPOTPECCHUI;

HaXOJUThb CyMMy O€CKOHEYHO YyOBIBAaIOIIEH  TIeOMETpUYECKOU
POTPECCUU;

CTpOUTh TpadUKH TPUTOHOMETPUUECKUX (YHKIUNA W TPUMEHITh HX
CBOMCTBA;

NPUMEHSTh MpaBUiIa AJisl BBIYUCIECHUS POU3BOJHBIX (QYHKIUH;

HAXOJUTh 3HAYEHUsI POU3BOAHON B TOUKE;

ONpeAeNaTh MPOMEXKYTKH MOHOTOHHOCTH, TOYKH JKCTpEMyMa,
IKCTPEMYMBbI QyHKIINH;

CTpouTh TpaduKu TOKa3aTeNbHOW (YHKIMH C  pa3sIUYHBIMU
OCHOBaHUSIMU;

NPUMEHSTh CBOWCTBA W TpaduKu TOKa3aTenbHOW (QYHKIUU C
pPa3IUYHBIMU OCHOBAaHUSAMM [UIsl CPAaBHEHUS 3HAUCHUN MOKA3aTEIbHOM
(byHKIIMY, OTIpeIeNIeHNs MHOXKECTBA 3HAUYEHUH, HAUOOJIBIIETO M HAMMEHBIIIETO
3HAUYCHUM;

CTpouTh Tpaduku JorapuPMUIECKON (QYHKIUU C PpasIuIHBIMU
OCHOBaHUSIMU;

NPUMEHSTh CBOMCTBA ¥ Tpaduku JorapuMuyeckoin QyHKIHH C
pa3NIMYHBIMU OCHOBAaHMSIMU JJI CPaBHEHMs 3HAYEHUN JorapuMuuecKoiu
GyHKIMU, HAXOXKACHHUS OONAcTH OMpENCTeHUs M MHOXKECTBa 3HAYCHUM,
HanOOJIBIIIEr0 U HAMMEHBIIETO 3HAYCHHIA.

I'eomeTpuyeckue GUrypsl 1 UX CBOMCTBA
Abumypuenm oondxicer 3Hamb.



OCHOBHBIE€ CBOMCTBA M MPU3HAKHU (PUTYP HA TIOCKOCTH;

CBOWCTBA: CMEXHBIX YTJIOB; BEPTUKAIBHBIX YIJIOB; NEPIEHAUKYJIAPA K
IIPSIMOM; CBOMCTBA YTJIOB ITPU IBYX MapaJUIEIbHBIX MPAMBIX U CEKYIIEH;

MPU3HAKH NapauIeIbHOCTH MPSMBIX;

MPU3HAKHA: PABEHCTBA TPEYrOJIbHUKOB, PABEHCTBA MPAMOYTOJIBHBIX
TPEYrOJbHUKOB;

CBOMCTBA W  NPU3HAKHU: PaBHOOEJIPEHHOTO  TPEYrOJbHUKA,
napajiejorpaMma, MpsSMOYTOJIbHUKA, pomOa, KBajapaTa, paBHOOEAPEHHOMN
Tparneuuu;

CBOMCTBA: CPEIHEH JIMHUU TPEYTOJIbHUKA, CPEIHEH JIMHUU TPAICIUU,
MEJMaH TPEYTOJIbHUKA; BBICOT TPEYTOJbHUKA; OMCCEKTPUCHI TPEYTOJIbHUKA,;

TEOPEMBI: O CYMME yTJIOB TPEYTOJbHUKA; BHEITHEM YTJIE TPEYTOJIbHUKA;
COOTHOUIEHHH CTOPOH M YIJOB TPEYrOJIbHUKA, COOTHOIICHUU KaTeTa H
TUIIOTEHY3bl; HAKJIOHHOW U MEPHNEHIMKYJApAa K TMPAMOM; HEPABEHCTBE
TPEYrOJIbHUKA;

Tteopembl: [ludaropa, oOpatnyio Teopeme Iludaropa; o cpennem
NPONOPLMOHANBHOM  (CpEJHEM  T€OMETPHUYECKOM) B IPSIMOYTOJBHOM
TpeyroipHuke, @aneca; CHHYCOB; KOCHHYCOB U CIEACTBUS W3 TEOPEMBI
KOCUHYCOB;

MIPU3HAKHU TI0100USI TPEYTOJIbHUKOB,;

CBOMCTBA: KacaTeJIbHOM K OKPYKHOCTH; OTPE3KOB KaCaTEIbHBIX K
OKPYHOCTH, MPOBEICHHBIX U3 OJHOW TOYKHU; OTPE3KOB MEPECEKAOIIUXCS
XOpA; OTpe3Ka KacaTeJbHOM M OTPE3KOB CEKYIEH, KOTJa KacaTelibHas |
CeKylIas MPOXOJAT Yepe3 OJHY TOUKY, B3SITYIO0 BHE OKPY>KHOCTH,;

MPU3HAK KaCaTEIbHOU K OKPYKHOCTH;

CBOMCTBA W IPU3HAKM BIMCAHHOIO YETBIPEXYTOJbHUKA, OMUCAHHOTO
YETBIPEXYTOJIbHUKA;

TEOpPEMBI: 00 OKPY>KHOCTH, OIMCAaHHOW  OKOJIO  TPEYTOJbHUKA;
00 OKPY>KHOCTU, BHUCAHHOU B TPEYTOJIbHUK;

AKCHOMBI CTEPEOMETPUH U CIEIACTBUA U3 HUX;

CBOMCTBA: MPU3MBI, MNapavieienunesa, NUpPaMHUIbl, YCEUCHHOU
MUPaMU/Ibl, TPABUIBHBIX MHOTOIPAHHUKOB;

CBOMCTBA TEJ BpAallleHUs] HWJIMHAPA: KOHYCa, YCEUEHHOr0 KOHYca, apa
(cdepnr).

Abumypuenm 0ondxicer ymemn:

MPUMEHSTh CBOMCTBA (DUTYyp Ha TJIOCKOCTH M OCHOBHBIC OTHOIICHUS
IJITAHUMETPHUU TIPU PELLICHUU 3a/1aY;

NPUMEHSITh CBOMCTBAa MPOCTPAHCTBEHHBIX (QUTYp HW  OCHOBHBIC
OTHOUIEHHS] CTEPEOMETPUHU MPU PEIICHUU 3a1a4.

['eomeTpruyeckre BETMIHHBI
Abumypuenm oondicer 3Hamb.



ONpPEACIICHUS:  MHOTOYTOJIbHWKA;  JHAaroHAJIM  MHOTOYTOJBHHKA;
MEPUMETPA MHOTOYTOJIbHUKA; BBITYKJIOTO MHOTOYTOJIbHHUKA;

(bOpMyIIBI 17151 HAXOXKJAEHHUS JTMHBI OKPYKHOCTH U TUIOIIAAN KPYTa;

CBOMCTBA IJIOMIAJIEd MHOTOYTOJIbHUKOB;

dbopMyJbl TUIOIIAIA: TPEYTOJIbHUKA, MPSIMOYTOJIBLHOIO TPEYTOJIbHUKA,
PaBHOCTOPOHHETO TPEYTrOJIbHUKA, KBaJipara, MPAMOYTOJIbHUKA,
napasuiesiorpaMma, Tparneiuu, pomoda, Kpyra M €ro CeKTopa, MPaBUIbHBIX
MHOTOYTOJIbHUKOB;

CBOMCTBO TUIOIIAJICH MOIOOHBIX TPEYTOJIbHUKOB;

CBOWCTBA BIUCAHHBIX YIJIOB, OMUPAIOLIUXCS HA OAHY U Ty XK€ IYyTY,
OMUPAIOIINXCS HA AUAMETD;

CBOMCTBA: NEPIECHAUKYJISIPHBIX MPSIMBIX; TEPIEHAUKYISIPHBIX MPSIMOU 1
IJIOCKOCTH; NEPIEHANKYJIIIPHBIX MIIOCKOCTEM;

TEOpPEMY O TPEX MEPHEHIUKYIAPAX;

dbopmyIbl: TUIOMIAAAd OOKOBOW U TOJHOW MOBEPXHOCTEH MPHU3MBI;
TI01a 1M OOKOBOM U MOTHOM MOBEPXHOCTEN MPaBUIHLHOM MUPaMUIbI; 00beMa
napajvieJenumnenaa, Tpu3Mbl, TUPaMUIbL, TUiomaau chepsl; oObema Mmiapa;
IJI0IIa A OOKOBOM M ITOJTHOM MOBEPXHOCTEH ITWIMHIpA; o0ObeMa IUINHIPA;
TI0IA M OOKOBOM M MOJTHOM MOBEPXHOCTEN KOHYCa; 00beMa KOHYCa;

Abumypuenm oondxicer ymemsn:

BBIYUCJISITh 3HAYCHUSI TEOMETPUUECKUX BEJIMYMH;

OpUMEHATh (opMyJibl TUIOHAAM OOKOBOW W TOJHOW MOBEPXHOCTEU
MPU3MBbI U IPABUIIBHOW MUPAMUBI I PELICHUS 3a]1ay4;

HAaXOJIUTh PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
napajuieibHBIMU MPSIMBIMU, PACCTOSTHUE MEXK]Yy HapaJuleIbHBIMU MPSIMON U
IJIOCKOCTBIO, PACCTOSIHUE MEXKY MapaJICIbHBIMU IUIOCKOCTSIMU;

HAXOJUTh YTOJ MEXKY PSIMBIMH;

HaXOJUTh YTrOJ MEXIY MPSIMBIMU B MPOCTPAHCTBE, YTOJI MEXKIY MPSAMOM
Y TUIOCKOCTBIO, YTOJI MEXY TJIOCKOCTSIMM;

npuMeHsITh  GopmyJsibl  OOBEMOB  Mapaljiejenuiena, MPU3Mbl U
MMAPAMUIBI U1l PELICHUS 33724,

HaXOJUTh 00BEMBI U TUIOIIA/IN TOBEPXHOCTEH TEJ BpallCHUS.

['eoMeTprueckre NOCTpOCHUs

Abumypuenm oondxicer 3Hamb.

OCHOBHBIE OIEpaIiH, BHITIOJHICMbIC [IUPKYJIEM U JTUHEHKOM.

Abumypuenm 0ondxicer ymemn:

perniaTh OCHOBHBIC 3aJladyd Ha IOCTPOCHHE C ITOMOIIBIO IHUPKYJS H
JINHEUKMU;

CTPOUTH CEUCHHSI MHOTOTPAHHHUKOB TIJIOCKOCTHIO HA OCHOBAHUH aKCHOM
U CIEACTBUU U3 HUX;



CTPOUTH CEUYECHUS] MHOTOIPAHHUKOB IJIOCKOCTBHIO HA OCHOBAHUHU TEOPEM
0 MapaJUIETbHOCTH MPSIMOM U TIOCKOCTH, NAPAJUIEIbHOCTH IIIOCKOCTEM;
CTPOUTh CEYEHUsA UWIWHIApPA IUIOCKOCTSAMH, MapajuleIbHOW U
NEePHEHIUKYISIPHON OCH HUIIUHAPA;
CTPOUTH CEYEHUE KOHYCA IUIOCKOCThIO MapaljIeIbHOM €ro OCHOBAaHHUIO;
IJIOCKOCTBIO, TPOXO/ISIICH uepe3 BEPIIMHY U XOPAY OCHOBAaHUS KOHYCA.

COLEPXAHUE YUEBHOI'O MATEPHUAJIA
Yucna v BEIYUCIICHUS

Harypanbnblie uncna. CioxeHue, BBIMUTAHUE, YMHOKEHUE U JEJICHUE
HaTypaibHbIX yncelsl. CpaBHEHUE HATypalbHbIX YKcell. [IpocThie U cOCTaBHBIE
yucia. Jlenurens, kpatHoe. UeTHble U HeueTHbIe unchaa. [IpuzHaku nenmumoctu
Ha2,3,4,5,9, 10. lenenue c ocratkoM. Pa3noxkeHne HaTypambHOTO YUCIIa Ha
npocThie MHOXUTeNU. OOmMil JenuTenb, HauOONIbIIWA OOIIUN ACITUTENb.
OO6m1ee kpaTHOE, HAMMEHbIIIEE 00I1Iee KPaTHOE.

Llenpie yncna. JlercTBUA HAJT LIEIBIMU YUCIIAMU.

OObikHOBeHHBIE ApoOu. IlpaBunbHBIE U HENpPaBWIbHBIE IPOOHU.
OcHoBHOEe cBoicTBO Apobu. CokpamieHue OOBIKHOBEHHBIX JpoOei.
CpaBHeHHe OOBIKHOBEHHBIX JpoOei. Omepanuu CIOXKEHUS, BBIYUTAHUE,
YMHOXXEHHE M JIeJICHHE OOBIKHOBEHHBIX JIpoOei. CmeliaHHble 4Yucia |
NEUCTBUA C HUMU.

Hecaruunbie gpobu. CpaBHEHHE JECATUYHBIX Jpobeit. Omnepanuu
CIIOKEHUWS, BBIUMTAHHE, YMHOXXCHHME U [eJICHUE JEeCATUYHBIX ApOOeH.
OkpyrJieHUE YnCel.

PannonanbHble yncina. J{eNcTBUs ¢ palMOHaAIbHBIMA YHCIAMMU.

Uppauumonaneusie  uncna. JledcrBurensHble  4ucia.  Monayiib
JIEUCTBUTEIBLHOTO YKCa. [ €OMETPUYECKUN CMBICIT MOTYJIS.

IIpouentsl. [Iponopuus. OcHOBHOE cBOKMCTBO mponopuuu. [Ipsmas u
oOpaTHasi MIPONOPLUHUOHAIBHOCTb.

CreneHp ¢ HATYPAIBHBIM U IEJBIM MTOKA3aTeIeM.

CreneHb ¢ pallMOHAIBHBIM MOKa3aTEJIEM.

Jlorapudm yncna. JleCATHUHBINA JTOTaprQpM.

Panmuan. Yucno .

Cunyc, KOCUHYC, TAHT'€HC, KOTAHT€HC TPOU3BOJIBHOIO yTIIA.

ApKCHHYC, apKKOCUHYC, apPKTAaHT'€HC, APKKOTAHT€HC YUCIIA.

Bripaxkenust u ux npeoOpa3zoBaHus
YucnoBeie BeIpakeHus. AnreOpandeckue BhIpaKeHHs. TO0XKIeCTBEHHO
paBHBIE BhIpaXeHUSI. POPMYIIbI COKPAIIEHHOTO YMHOXCHHUS:
a’ —b*=(a—b)-(a+b);
(a+b) =a?+2ab+b?;
(a—b) 2=a?-2ab+b?.



OnHounen u MHorowieH. CJOXKEHUE, BBIUMTAHUE, YMHOXKEHUE
MHOTOYJICHOB, JAEJIEHUE MHOTOYJIEHA HA OJHOWIEH. Pa3iioxkeHne MHOro4sieHa
HA MHOXXUTENH. TOXIECTBEHHBIE MPEe0Opa30BaHNsI MHOTOUJICHOB.

KBampaTHbli TpexwieH. Pa3nokeHue KBaIpaTHOTO TpEX4iIeHa Ha
JMHENHBIE MHOKUTEIIH.

Paunonaneubie apoou. OcHOBHOE CBOWMCTBO JpoOu. JleiicTBuA Han
anreopan4ecKuMHu OpOOAMH. ToXKIeCTBEHHBIE npeoOpa3oBaHUs
palMOHAIBHBIX BBIPAKECHUM.

Kopens n-it crenenn (NneN, n > 2). OCHOBHBIC CBOWCTBa KOPHS N-i
crernenu. [Ipeobpa3oBanue BeIpaXKeHUM, COACPIKAIIMX KOPHHU N-1 CTEIICHH.

CoOTHOILIEHHS MEXKy CHHYCOM, KOCUHYCOM, TAHT€HCOM U KOTaHT'€HCOM
OJIHOTO U TOTO € yIjia (TPUTOHOMETPUUYECKUE TOXKIECTBA).

@opMyIIbl: MPUBEJIEHUS, CYMMbl U PAa3HOCTH apryMEHTOB, JBOHHOTO
apryMeHTa; mpeoOpa3oBaHHUs CyMMbl M Pa3sHOCTH TPUTOHOMETPUUECKUX
GbyHKIMI B TPOU3BEIACHUE;

ToxaecTBeHHbIE TPEOOPA30BAHUS TPUTOHOMETPUUYECKHUX BbIPAKEHUH.

CBoiicTBa CcTENEHEN ¢ HATyPAJIbHBIM U LEIBIM IT0KA3aTEIAMHU.

CBoiicTBa cTeneHel ¢ palMOHAIbHBIMU MTOKA3aTESIMU.

OcHoOBHOE JIorapru(pMUYECKOE TOXKIECTBO.

Jlorapu¢m npousBeneHus, CTeneHu, yactHoro. Gopmysa nepexoaa ot
jorapudma ¢ OAHUM OCHOBAHUEM K JIOrapu(my ¢ IpyruM OCHOBAHUEM.

ToxnecTBeHHbIE ~ TPeoOpa3OBaHMsS  BBIPAXKEHUW,  COJEpIKAIINX
JorapudMmel.

YpaBHEHUS U HEPABEHCTBA

VYpaBHenus. Kopenb ypaBHeHHs. PABHOCUIIBHBIE YpPaBHEHHS.

JluHeriHOE ypaBHEHME C OJHOM IEpEMEHHOW. PelieHune ITUHEWHBIX
YPaBHEHUM C OJHOU NIEPEMEHHOM.

KBangpatHoe ypaBHeHHEe. @OpMYyJIbl KOPHEN KBAIPATHOTO YPABHEHUS.

Teopema Buera.

PannonanbHbIEe ypaBHEHHUS], CBOASIIMECS K KBAAPATHBIM YPABHECHUSIM.

JpoOHO-palMOHaIbHbIE YPABHEHUS.

HppanmonanbHbie ypaBHEHUS.

TpuroHoMeTpu4eCKue ypaBHEHHUS.

UucnoBple HEPABEHCTBA, HX TIE€OMETPUYECKAs HWHTEPIPETALINS.
CBOICTBA YHCIIOBBIX HEPABEHCTB.

JIuHeniHOe HEpaBEHCTBO C OJHOW IlepeMeHHOU. PaBHOCUIIBHBIE
HEpPABCHCTBA. PellleHME IIMHEWHBIX HEPABEHCTB C OJHOW TMEPEMEHHOM.
JIBOVHBIE HEPABEHCTBA.

KBamparueie HepaBeHcTBa. CHCTEMBI KBaJApPATHBIX HEPABEHCTB,
pellIeHre CUCTEM U COBOKYITHOCTEN HEPABEHCTB.



PannonanbHble HepaBeHCTBa. J[poOHO-pallMOHAIbHBIE HEPABEHCTBA.
Meron HHTEpBAJIOB JUIsl PELICHUs PAallMOHAIbHBIX HEPABEHCTB.

Cucrembl TMHEWHBIX, KBAaIPAaTHBIX, PAMOHAJIBHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU.

CucTteMsbl JINHENHBIX, KBaIPATHBIX, PALMOHAIIBHBIX HEPABEHCTB C OJTHOU
IIEPEMEHHOM.

[TokazaTenbHbIe U JIOTAPUPMUIECKUE YPABHEHUS U HEPABEHCTBA.

Koopaunatel u pyHKIIMH

JluHeitHbIe U CTOJIOYATHIC AUATPAMMEI.

Koopaunatusiit nyd. KoopauHara Toukw.

KoopaunatHas mnpsmas W NOpsSMOYTOjbHas CHUCTEMa KOOpJHHAT.
OnpeneneHne KOOPAMHAT TOYKM HA KOOPIMHATHOM TPSIMOM M Ha
KOOPJIAMHATHOU IUIOCKOCTHU. [IocTpoeHne ToOUKH Mo ee KOOpAUHATAM.

PaccrosHne Mex1y AByMsl TOUKaMU Ha KOOPJIMHATHOM MJIOCKOCTH.

[Tonsitue ¢ynkuuu. OO6nacTh omnpeneneHus QyHKIUA. MHOXKECTBO
3HaueHnit ¢pyHkumuu. Criocoosl 3aganus Gyukuu. ['paduk Pynxnuu. Hymu
¢ynkuuu. I[IpomMexXyTKH 3HAKOMOCTOSHCTBA. YETHOCTb W HEYETHOCTb
dbynkuun. [lepuoanmunocts GyHkimu. Bo3pactanue u yObiBaHue (PyHKIUU.
Makcumymbl 1 MUHUMYMBI pyHKIIMKM. Hanbosbliee 1 HauMEHbIee 3HAYCHUS
(GyHKLIMH HA IPOMEXKYTKE.

JIuneliHoe ypaBHEHHE C JBYMsS TNI€PEMEHHbBIMH U €ro rpaduk.
YpaBHEHUS NPSIMOU U OKPYKHOCTH.

®dyuknus y=ax + b, ee cBolicTBa U rpaduk.

Kk

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

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

dynkuus y=x3, ee cBolicTBa U rpauK.

OyHKIUS y= X , €€ CBOMCTBA M rpaduK.

OyHKIHS )= x| , € CBOWCTBA U TpaduK.

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

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

dyHKIMA Y=SIN X, e CBOMCTBA U rpaduK.

dyHK1HKA y=COS X, €€ CBOICTBa U rpaduk.

Oyukius y=1g X, ee CBOMCTBA U TpaduK.

OyHkIms y=Ctg X, ee CBOMCTBA U TpaduK.

Yucnosasi 1mMocienoBaTesIbHOCTh. ApuMeTHdYecKkass U reoMeTpuiecKas
nporpeccu. DopMysibl N-r0 WieHAa W CYMMbl N TEPBBIX YICHOB
apu(pMETHIECKON U TEOMETPUUIECKON Mporpeccuu. beckoHewHo yObIBaromas
reoMEeTpUYECKas Iporpeccusl. XapaKkTepuCTUIECKNE CBONCTBA
apu(pMETUYECKON 1 T€OMETPUUECKOM MTPOTPECCUM.



[IpousBogHas, (U3NYECKUN CMBICI MPOU3BOAHOM, T€OMETPHUYECKUM
cMbIch pou3BoaHOM. [IpaBuia Beraucienus npousBoaubix: (cf)’ = cf’, (f + g)’
(6)-"5"
=f +g', (fg) = f'g+ fg', \8 8" . CBa3b MEXIy 3HAKOM TIPOM3BOIHOI
(GYHKIIMY U €€ BO3pacTaHHEM WU yObIBAaHUEM.

I'eomeTpuueckue GUTypsl 1 KX CBOMCTBA

Touka, npsiMasi, IJIOCKOCTb.

JIy4, OTpe30K, yrou.

buccexrpuca yria.

BepTukaibHble YIiibl, CMEXKHBIE YTJIbI.

[TapamnensHbie  mpsmble.  [Ipu3HakM MapaUIENIBHOCTA — NPSMBIX.
CBoiicTBa mapaJUIeIbHbIX NPSAMBIX. [leprieHIuKyIsIpHbIE TPSIMBIE.

MuoroyroiasHukK. CTOPOHBI, YIJIbl, JUArOHAJIU MHOTOYTOJIbHUKA.

TpeyronbHUK, €ro MeauaHa, OUCCEeKTpHca, BbicOTa. [IpsIMOYroybHBIH,
OCTPOYTOJIbHBIM, TYMOYTOJbHBIM TpPEeYroabHUKU. CBOWCTBO OUCCEKTPUCHI
TpeyrojbHuKa. CBOMCTBO MeAuaHbl TPEyrojJbHUKA. COOTHOIIEHUS MEXKITY
CTOPOHAMHU U yTJIAMHU IPOU3BOJIBHOTO U MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

PaBeHCTBO TpeyronbHUKOB. IIpu3Haku paBeHCTBA TPEYTOJIBHUKOB.

PaBHOOEIpEeHHBII TPEYTOJIbHUK. CaoiicTBa 51 IIPU3HAKU
PaBHOOEIPEHHOI'O TPEYTOJIbHUKA.

PaBHOCTOpOHHUI TPEYTOJIBHUK.

Teopema Iludaropa.

IlepnieHaUKyIsp U HAKIIOHHAS.

Teopema Daneca.

[Tonobue TpeyronpHukoB. Koaddunuent nomodus. [Ipuznaku nomodus
TPEyTOJIbHUKOB.

Cpennsig nuHus TPEYTrobHUKA U €€ CBOKCTBA.

Cymma yriioB TpeyrojibHUKa. BHEMIHWN yroil TpeyrojbHHKA.
HepaBeHCTBO TpeyronbHHKA.

Teopema cunycoB. Teopema KocuHYCOB. Perienne TpeyrojbHUKOB.

CBOMCTBO CEPEIMHHOTO NEPIEHIUKYIISIPA K OTPE3KY.

YeThIpeXyroJibHUKUA:  HapajjiesiorpaMM,  MPSMOYTOJIbHUK,  poMO,
KBaJpaT, Tpaneuus.

CpenHsis nuHUS Tpanenuy U €€ CBOMCTBA.

CymMa BHYTPEHHUX YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

OKpy>KHOCTbh M KpYT. Xopaa, TuaMeTp, paauyc. Jlyra okpy>KHOCTH.

B3anmHoe pacrnonoxxkeHue npsAMor M OkpyxkHocTu. KacarenmpHas u
CEKYILasi K OKPYKHOCTH.

I{enTpanbHble U BHUCAHHBIE YIJIBL.



3amMeuaTenbHbIE TOUYKU TPEyrojibHUKa. OKpYKHOCTh, ONIMCAHHAST OKOJIO
TpeyrojibHuKa. OKpY>KHOCTh, BIIUCAHHASA B TPEYTOJIbHUK.

Brniucannble v ONKMCaHHBIE YETHIPEXYTOJIbHUKH.

[IpaBuibHBIE MHOTOYTOJILHUKH.

B3auMHOe pacronoXeHne TOUEK, IPSIMbIX U INIOCKOCTEM.

[TapannensHble NpsiMble B MPOCTPAaHCTBE. lIpH3HaK MmapauielbHOCTH
PSIMBIX.

[Ipsimasi, napaiuienbHas WIOCKOCTH. [Ipu3HaK mapayieIbHOCTH MPSIMOU
Y TJIOCKOCTH.

CkpemuBatomuecs: npsmbie. [Ipu3HaK CKpEIIMBAIONIUXCS MPSIMBIX.
Yron Mexay NpssMbIMHU B IIPOCTPAHCTBE.

[TapamnenbHble ocKoCTU. [IprU3HaK napauieIbHOCTH INIOCKOCTEN.

CBolicTBa nmapajuiebHbIX MPSAMBIX U TIIOCKOCTEN B IPOCTPAHCTRBE.

[leprieHANKY IS PHBIE TIPSIMBIE.

IIpsamas, [EPIEHIUKYIIApHAS IJIOCKOCTH. ITpusHak
NEPIECHINKYISIPHOCTH MPSIMOX U TUIOCKOCTH.

IlepneHnukynsip W HaKJIOHHAas K IUIOCKOCTH. TeopemMa 0O Tpex
NEPIECHINKYISpax.

JIByrpanssbiil yroJdi. JIMHENHbBINA yroa ABYTPaHHOTO yTJIA.

[lepneHnukynsipHble  MIIOCKOCTH. lIpuM3HaK mEpHEeHIUKYISIPHOCTH
IJIOCKOCTEH.

CBolicTBa NMEPHEHIUKYISPHBIX MPAMBIX U TIJIOCKOCTEH.

[Ipusma, npsimas ¥ ipaBUiIbHAA TPU3MBIL, Napauienenunes. [Tupamuaa,
MpaBWIbHAs MUpaMUAa. Y CEYEHHAasl MUpaMu/Ia.

Humuaap. OceBoe cedeHwe nuiamHApa. Pa3Beprka OOKOBOU
MOBEPXHOCTU LWJIUHJIPA.

Konyc. OceBoe ceuenne koHyca. Pa3BepTka OOKOBOI IMOBEPXHOCTU
KOHYyCa Y CEUEHHBIN KOHYC.

Cdepa. Hlap. Ceuenus chepsl U mapa miockocTero. KacarenbHas
IJIOCKOCTh K cepe.

['eomeTpuyeckue BeIMYNHBI

JnuHa otpe3ka. Paccrosnue mexnay AByMms Toukamu. PaccrositHue ot
TOYKH 10 IpsAMOU. PaccTosiHne Mexay nmapajieIbHBIMA NPSIMBIMU.

Jnuua nomanou. [lepumMerp MHOTOyroiapHHKA.

JInMHa OKPYKHOCTH U €€ JIyTH.

[Imomane kpyra u €ero cexropa.

N3MepeHns HeHTpaIbHbIX U BIIMCAHHBIX YTJIOB.

[Tnomans ¢Qurypsr. [lnomans TpeyronbHHUKA, MapaieIorpaMma,
IpsIMOYTOJIbHUKA, poMOa, KBaJpaTa, Tpareuuy.



Paccrognue oOT TOYKM 110 IUIOCKOCTH. PaccrositHue  Mexnay
MapaJuIeIIbHBIMU IIPSAMBIMU. PaccTosiHME Mexay napauleabHbIMU NPSIMOU U
IUIOCKOCTBhIO. PaccTrossHue Mexay napaieabHbIMU IIOCKOCTAMMU.

Yroa Mexay NpsAMbIMUA. YTOJI MEXAY NMPAMBIMUA B IIPOCTPAHCTBE. YTOJ
MEXKAY NOPsIMOW M IUIOCKOCThIO. Mepa ABYIpaHHOrO yIya. YTIoJl MexIy
IIJIOCKOCTSAMM.

[Imomaau OOKOBOMl M TOJHOM MOBEpPXHOCTEH mnpusMbl. [lnomanb
OOKOBOH U TMOJTHOM MOBEPXHOCTEH MPSAMON MPU3MBI.

[Tmomaaun 60KOBOM 1 MOJTHON MTOBEPXHOCTEH MUPAMUJIBI.

O6bem npusMbl. OObeM NMUPAMUIBIL.

[Tmomans chepsi.

[Tnomaau 60KOBOM M MOJTHON MOBEPXHOCTEN HWJIMHJIPA.

[Tmomaau 60KOBOM U MOJTHON MOBEPXHOCTEN KOHYCA.

O6beMm munHApa. O0beMm KoHyca. O0beM 1apa.

I'eoMeTpuueckue nocTpoeHus

[ToctpoeHne ¢ TOMOWIBKD LUPKYJIS H JIMHEWKH CEPEIUHHOTO
NEepHEeHIUKYIsIpa K OTPE3KY, YIiia, PABHOTO TAHHOMY, OMCCEKTPHUCHI yIIIa.

JleneHue oTpe3Ka Ha MPONOPUUOHAIBHBIC YaCTH.

CedeHuss MHOTOIPAHHUKOB TJIOCKOCTSIMH.
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cpenHero oOpa3oBaHMsl C pyccKuM si3bikom oOyudenusi / B.B. KazakoB. —
Munck: Haponnas acsera, 2017.

10. I'eomeTpusi: yuebHoe mocobue st 7 Kilacca yupexaeHU 00Iero
cpeaHero oOpa3oBaHUs C PycCKUM si3bikoM oOyuenus / B.B. KazakoB. —
Munck: Haponnas acsera, 2022.

11. Anre6pa: ydyeOHOoe mocobue mig 8 Kiacca y4pexIeHU O0OIIero
cpeaHero oOpa3oBaHMS C pPycCKUM si3plkom oOydenus / W.I'. Apednesa,
O.H. ITuprotko. — Munck: Hapoanas acsera, 2018.

12. T'eomeTpusi: yuebHOe TocoOue st § Kilacca yupexaeHU 00IIero
cpeaHero oOpa3oBaHUsA C PYCCKMM si3pikom obOyuenms / B.B. KazakoB. —
Munck: Haponnas acsera, 2018.

13. Anrebpa: ydyebHoe mocobue s 9 kjacca ydpexIeHU oOIIero
cpeaHero oOpa3oBaHMs C pyccKuUM si3bikoM oOyuenus / W.I'. Apednena,
O.H. [Tuprotko. — Munck: Haponnas acsera, 2019.

14. TeomeTpusi: yuebHOoe mocobue st 9 Kiacca yupexaeHuil 00IIero
cpeaHero oOpa3oBaHUS C PYCCKMM si3pikom oOyuenms / B.B. KazakoB. —
Munck: Haponnas acsera, 2019.

15. CoopHuk 3amau mo anredpe: yueOHoe mocobue st 7-9 kiaccoB
YUpEKIECHUN 00IIEro cpeiHero o0pa3oBaHUs ¢ PyCCKUM S3bIKOM 00yueHus /
N.I'. Apednesa, O.H. ITuprotko. — Munck: Hapoanas acsera, 2020.

16. Anre6pa: ydyeOHoe mocodbue st 10 kimacca yupexaeHuil o01ero
cpeaHero oOpa3oBaHMS C pycckuM s3bIkoM oOyuenus / W.I'. Apednena,
O.H. ITuprotko. — Munck: Hapoanas acgsera, 2019.

17. Coopuuk 3amau mo anrebpe: ydeOHoe mocobme s 10 kmacca
YUIPEKICHUN OOIIEro cpeaHero o0pa3oBaHMUSI ¢ PYCCKUM S3BIKOM OOyUYEHHUS
(6azoBbiii 1 moBbieHHBIM ypoBHH) / W.I'. ApedreBa, O.H. [IuproTko. —
Munck: Haponnas acsera, 2020.

18. I'eomeTpusi: yuedHoe nmocodue a1t 10 kiacca yupexaeHuit o01ero
cCpeaHero o0O0pa3oBaHUSI C PYCCKUM sI3bIKOM 0oOyueHusi (0a30BBIA U
noBbIIIeHHBIH ypoBHHU) / JILA. Jlatotnn [m np.]. — MuHCK: AIyKarpis i
BeIxaBanHe, 2020.



19. Anrebpa: ydyebHoe mocobue mia 11 kimacca ydpexaeHui o0IIero
cpenHero oOpa3oBaHus C pycckuM si3bikom oOyuenus / W.I. Apednesa,
O.H. ITuprotko. — Munck: Hapoanas acsera, 2020.

20. Coopruk 3amad 1o anrebOpe: ydeObHoe mocobme mia 11 kmacca
YUPEXKICHUN OOIIEro CpeHEro 00pa3oBaHUsI C PYCCKUM S3bIKOM OOYUYCHHS
(OazoBeiii u moBbleHHBIM ypoBHM) / W.I'. ApedbeBa, O.H. [IuproTko. —
Munck: Haponnas acsera, 2020.

21. I'eomeTpusi: yaeObHoe mocobue s 11 kimacca yupexaeHuid oOIero
CpeaHero oOpa3oBaHUS C PYCCKUM S3bIKOM 0oOyueHus (0a30BBIA U
noBbIIeHHbI ypoBHU) / JI.A. Jlatotun [ np.]. — Munck: benopycckas
Ounukionenus umenu Ilerpycs bposku, 2020.

22. COOpHUK 3aja4 1O TEeOMEeTpuu: ydyeOHoe mnocobue s 10 —
11 knacca y4pexJIeHuil 00IIEero CpeaHero oOpa3oBaHUsl C PYCCKUM SI3BIKOM
oOyueHust (0a3oBblii W TOBbIIEHHBIM ypoBHU) / JLLA.Jlatrotun, B.JL.
UYeborapeBckuii. — Munck: Haponnas acsera, 2021.



