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[IporpaMmma BCTYNUTEIBHBIX UCIIBITAHUI
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VTSI TIOJTy4€HUsI OOIIETO BBICIIETO

Y CTIEIUAIBHOTO BBICIIETr0 00pa30BaHus,
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[HOACHUTEJIBHAA 3AITMCKA

[TporpaMma BCTYNMTENBHBIX MCIBITAHUN MO Yy4yeOHOMY MpEAMETY
«MaremaTuka» mnpeaHa3HaueHa Uil JIUL, [OCTYNAIOUIUX B YUYPEXKICHUS
BBICIIIETO OOpa30BaHMs AJI MOJTYYEHHUs OOIIEro BBICIIETO M CHEIUaTbHOTO
BBICILIET0 00pa30BaHUs.

TpeOoBaHusl K MOArOTOBKE AOMTYPUEHTOB U COJAEPKAHHE Y4eOHOTO
Marepuana CTPYKTYpHUPOBaHbI IO OCHOBHBIM COJIEPKATEIbHBIM JIMHUSIM
yueOHoro npeamera «MartemaTukay.

TPEBOBAHUMA K IIOAI'OTOBKE ABUTYPUEHTOB
Yucia 1 BEIUMCICHUS

Abumypuenm 00aMCeH 3Hamb.

MpU3HAKHU JIIMMOCTU Ha 2, 3, 4, 5, 9, 10;

MpaBUJia OKPYTJICHUS HATYPAJIbHBIX YUCEI, IECATUYHBIX APOOEH;

OCHOBHO€ CBOWCTBO JpO0H;

IIpaBHJIa BBITTOTHEHUS apu(PMETHYECKUX MSUCTBUN C pallMOHAIBHBIMHU
YHUCJIaMU;

0003HAYCHMS YHMCIOBBIX MHOKECTB;

MpaBuja HaXOXKJACHUS IPOIIEHTa OT 4YMCla, YKCJa MO0 €ro MpOIICHTY,
MPOIICHTHOTO OTHOIIIEHUS YHCEIT;

CBOMCTBA MPOMNOPIINY;

FEOMETPUYECKUIN CMBICT MOAYJIS YUCIIA;

OMPEICJICHUS] U CBOMCTBA apu(PMETUUECKOTO KBAJIPATHOI'O KOPHS U

KOPHS 71-U CTENEHU U3 JCUCTBUTEIILHOIO YHCIIa;

OMPENICIICHUS] CTENEHEH C HATypajbHbIM, LEJIbIM U PalMOHAIBHBIM

MOKa3aTelIsIMU;
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onpeesieHue Jjorapudma gucia.

Abumypuenm 00aHceH ymemo.:

BBINIOJIHATH OIEpPAlMy CJIOKEHHUS, BBIYMTAHUS, YMHOXKEHUS, JCICHUS
JNEHUCTBUTEIIbHBIX YNCET;

HAXOJIUTh JEIUTENN YUCIa U KpaTHbIE Yucia; oOlue JEIUTENIN YUCE
U 0o0IIMe KpaTHbIE YUCEN, HAauOOJbIIMA OOUIMIl NenuTenh U HauMeHbIee
oO1ee KpaTHOE;

BBITIOJIHATH JEJIEHUE C OCTATKOM U MPEJICTABIIATh YHCIIO B BUJE CYMMBI
OCTaTKa M MPOU3BEICHUS YacTHOTO U nenutens (a=b - g+ r,rae 0 < r < b);

HaxXOJIUTh 3HAYEHUS CTENEHW 4YHCJIa C HAaTypalbHBIM U  IEJIBIM
MOKa3aTeNsIMU;

IPUMEHSTH MIPAaBUJIa COKpAIIECHUS ApOOei;

CpaBHUBATH IpoOU;

BBITIOJIHATH MPE0OPa30BaHUS YHUCIOBBIX BEIPAKECHHUM C PAIlMOHATILHBIMU
YUCJIaMU;

HAXOJIUTh TMPOLEHT OT YHMCJA, YUCJIO MO €ro MPOIEHTY, MPOLEHTHOE
OTHOIIEHUE YHUCET,

HAXOJIUTh HEU3BECTHBIN WIIEH MPONOPLUY;

OKPYIJISITh YKMCIIa U PE3YJIbTaThl BHIYUCICHUH C 3aJaHHON TOYHOCTBIO;

HaXOJIUTh MOJYJIb YUCJIA;

BBIYHUCIIATh apU(METHUECKUN KBaJpaTHbII KOpPEHb M KOPEHb H-U
CTEIIEHU U3 IEHCTBUTEIIBHOIO YNCIIA;

BBITIOJIHATh TIPEOOpa30BaHMsI W BBIYUCIIATH 3HAYCHHUS YHCIOBBIX
BBIPAKEHUM, COJEPIKAIIMX ONEPALIUI0 U3BJICUEHHUS KBAPATHOTO KOPHSI;

NEPEBOAUTh TPAAYCHYIO MEPY YIJOB B pPaJUaHHYIO M BBIIOJHITH
oOpaTHOE JICUCTBUE;

UCIIOJIb30BaTh €IMHUYHYIO OKPYXHOCTh JUIsl HaXOXKIEHUS 3HAYCHUU
CUHYyCa, KOCUHYCAa, TAHI€HCA U KOTAHT'€HCA 3aJJaHHBIX YIJIOB;

HaXOJIUTh YHCIIOBBIE 3HAYEHUS TPUTOHOMETPUYECKUX BBIPAKEHUH,
UCIIOJIB3YSl 3HAYEHHsS CHHYCa, KOCHHyCa, TaHI€HCa M KOTaHIeHca
IIPOU3BOJIBHOIO YIJIa.

BripakeHus 1 ux npeoOpa3zoBaHUs
Abumypuenm 0ondCceH 3Hamb:



(GbOopMyIbl COKpAILIEHHOTO YMHOXEHHUS: KBajapaT CYMMbl U KBajpaT
Pa3HOCTHU JBYX BBIPAKEHUI; PAa3HOCTh KBAJAPATOB JIBYX BBIPAKECHHIA;

npaBujia U aITOPUTMbI JEHCTBUN ¢ OAHOUYJIEHAMU U MHOTOWICHAMU;

CIIOCOOBI Pa3JIOKEHUSI MHOTOUJIEHA HA MHOXKHUTEIIH;

npaBuia  CJOKEHMS,  BBIUMTAHUS,  YMHOXEHHUS U JIEJICHUsA
panuMoHaNbHBIX APOOEH;

IpaBujia COKPAILICHHs pallMOHAJIBHBIX IpO0ei;

CBOMCTBa apu(PMETUYECKOTO KBAIPATHOT'O KOPHS M KOPHSA 1-i CTEIEHU;

COOTHOIICHUS ~ MEXJIYy CHHYCOM, KOCHHYCOM, TaHT€HCOM U
KOTaHI€HCOM OJIHOTO U TOTO K€ yIJIa (TPUTOHOMETPUYECKHE TOXKIECTBA);

dbopMynbl: NpPUBEACHUS, CYMMbl W Pa3HOCTU apryMEHTOB, JABOWHOIO
apryMeHTa; npeoOpa3oBaHUs CyMMbl W Pa3HOCTH TPUTOHOMETPUUECKUX
(yHKUHI B IPOU3BEACHUE;

CBOICTBa CTENEHEW C HaTypajdbHbIM, IEJIbIM U pPalHUOHAIbHBIM
MIOKa3aTeJsIMU: YMHOKEHHE W JIEJICHUE CTEICHEH, BO3BEICHUE CTCIICHHU B
CTENEHb, CTENIEHb TPOU3BEICHUS U YACTHOTO;

OCHOBHOE JIOTapu(MHUUECKOE TOXKIAECCTBO;

CBOICTBA JOorapnu(MOB;

dbopmyny nepexoza oT jorapudpma ¢ OJJHUM OCHOBAHUEM K Jiorapupmy
C IPYTMM OCHOBAHHEM.

Abumypuenm 0oaxceH ymems.:

IPUBOJAUTH OJHOUWIEH U MHOT'OYJIEH K CTAaHAAPTHOMY BHY, BBIIIOJIHSIThH
omepalliid C OJHOWIEHAMU W MHOTOWICHAMH: YMHOXKEHHE, JEJICHHE WU
BO3BE/ICHUE B CTENEHb OJIHOYJICHOB, MPUBEICHUE MOJOOHBIX CIaraeMbIxX
MHOTOYJICHA, YMHOXXEHUE U JIeJICHHEe MHOTOYJIeHa Ha OJTHOWICH, CIIOKEHHE,
BBIYMTAHUE, YMHOKEHNE MHOT'OUYJIEHOB;

OPUMEHATH (POPMYJIbI COKPAILIEHHOTO YMHOXEHUS JIJIS1 TOXK/I€CTBEHHBIX
npeoOpa3oBaHUl MHOTOYJICHOB;

packiaapBaTh MHOTOYIEHbl HA MHOYKUTEIU CIIOCOOAMH: BBIHECEHUS
oOILIEero MHOXMTENSI 3a CKOOKHM, TpYNIHPOBKH, MPUMEHEHHS (QopMy
COKpAILICHHOTO YMHOKECHMS: KBaJpaTa CyMMbl M KBaJpara pa3HOCTH IBYX
BBIPDAKCHUI; pPa3sHOCTH KBaJApaTOB JIBYX BBIPAXKEHUW; paCKJIaJbIBaTh
KBaIPATHBIN TPEXWICH HA MHOXKUTEIIH;

HaXOJUThb 00JIaCTh OMPECICHUS BBIPAXKEHUS C IEPEMEHHOM;

BBITIOJIHSTH ONEpalliU C pallMOHAIbHBIMU IPOOSIMHU;

HAXOJIUTh 3HAYEHUE BBIPAXKEHUS C TEPEMEHHBIMU MpHU 3aJaHHBIX
3HAYEHHUSIX IEPEMEHHBIX;

UCIIOJIb30BaTh 3aKOHbI apU(PMETUUYECKHX ACUCTBUN NJis YNPOIICHUS
BBIYHCJICHUN 1 Pe0Opa30oBaHus BhIpAKCHUM;

BBIMIOJHATh  TOXICCTBEHHBbIE MPEOOpa3oBaHMs PALMOHAIBHBIX U
UPPALMOHATIEHBIX BbIPAKEHUM;



HAaXOJUTh YHCJIOBBIE 3HAYEHHS TPUTOHOMETPUYECKUX BBIPAKEHUN,
UCIIONIB3YSl 3HAUYCHHS] TPUTOHOMETPUYECKUX (YHKIMI M COOTBETCTBYIOIIUE
bopmyIbI;

BBITIOJTHSATh TOXJECTBEHHBIE MPEOOpPa30BaHUSI TPUTOHOMETPHUUYECKUX
BBIPAXXEHUM C MOMOIIbIO TPUTOHOMETPUUYECKUX POPMYJT;

MPUMEHAThL CBOMCTBA CTEMEHEHM C HATypallbHbIM, LEIbIM U
pallMOHATBHBIM IMOKA3aTEAMU JUISl BBIYMCICHUS 3HAYEHUM YHCIIOBBIX
BBIPAXXEHUI U PeoOpa30BaHUS BEIPAKEHUN;

OPUMEHSATH OCHOBHOE JIOTapu(PMUYECKOE TOXKIACCTBO U CBOMCTBA
Jorapu(MoB JIJIsl yIPOIIECHUS BHIPpAXKCHU;

BBINIOJIHATh ~ TOKJAECTBEHHBbIE MPE0Opa3oBaHUsl TMOKA3aTENIbHBIX U
JOTapU(PMUUECKUX BBIPAKEHUH.

YpaBHEHUS U HEPABEHCTBA

Abumypuenm 0ondHcer 3Hamy:

CBOMCTBA YUCJIOBBIX HEPABEHCTB;

CIOCOOBI  pelIeHUs CHUCTEM JIMHEWHBIX YPaBHEHHM C  JBYMs
IIEPEMEHHBIMU;

BUJIbI KBaJPaTHBIX YPaBHEHUN;

dbopMynbl:  TUCKpUMHMHAHTa  KBAJpPAaTHOTO  ypaBHEHUsS; KOpHEH
KBaJpaTHOTO YPaBHECHUS,

TeopeMy Buerta, Teopemy, oOpaTHyto Teopeme Buera;

ANTOPUTM ITPUMEHCHUS METOAA UHTEPBAJIOB;

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHATIBHBIX YPABHECHNN;

(bopMyIIBl pelieHus MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHHUI;

OCHOBHBIC METO/bl PEIICHUS TMOKa3aTeNbHBIX M JOTapudMHUUECKUX
ypaBHEHUH U HEpPaBEHCTB (pa3loKeHHWE Ha MHOXHTENH, 3aMEHOU
EPEMEHHOI).

Abumypuenm 0oaxHceH ymemo:

pemaTh JIMHENHBIE, KBaIPAaTHBIE YPABHEHUS U YPABHEHUS, CBOASALIMECS
K HUM;

pemarb CUCTEMBI W COBOKYITHOCTH JIMHEMHBIX HEPAaBEHCTB C OJHOU
IIEPEMEHHOM;

pemaTh ApoOHO-pallMOHATBHBIE YPaBHEHHUS,;

pemaTth 1BOWHbIE HEPABEHCTBA,;

pelmaTh HEPaBEHCTBA METOJOM UHTEPBAJIOB;

pemaTh KBaJIpaTHbIE HEPABEHCTBA U HEPABEHCTBA, CBOMISIIIUECS K HUM;

pemaTth CUCTEMBl W COBOKYINIHOCTHM HEPABEHCTB, COJEpIKaIIUe
KBaJIpaTHbIE HEPABEHCTBA,

pemaTh ApoOHO-palMOHAIbHBIE HEPABEHCTBA METOIOM NHTEPBAJIOB;

pelIaTh CUCTEMBI YPABHEHUM C JBYMS IIEPEMEHHBIMU;

pelIaTh MppalroOHaIbHbIC YPABHCHUS,



pemarh MPOCTEUIINE TPUTOHOMETPUUECKHE YPABHEHUS SinXx=a,cosx=a,
tgx=a, ctg X=a W ypaBHEHUS, CBOJSIINECS K HUM (METOJAMU PA3JIOKEHUS Ha
MHOXUTEJIU, 3aMEHON TMEePEeMEHHOM), OJHOPOJIHbIE TPUTOHOMETPUUECKHUE
ypaBHEHUS;

pemiaTh  IOKa3aTelibHble W JIorapuMHUUECKUE YpaBHEHUS Ha
OCHOBAaHMM CBOMCTB IOKa3aTeJibHOM u JorapudmMuueckod GyHKIUNA, C
TTOMOIIBIO PA3JI0KEHUS HA MHOXKHUTEIN, 3aMECHOM MEPEMEHHOM;

pelaTh OAHOPOAHBIE NTOKA3ATEIbHBIC YPABHCHUS,

pemiaTh TOKa3zaTelibHble W JjorapudpMuyeckue HEpaBEeHCTBA Ha
OCHOBAaHMHM CBOWMCTB TMOKa3aTeNbHOW M JOorapudMudeckoil QyHKIUN, C
TOMOIIBIO PA3JI0KEHU HA MHOKUTEIIN, 3aMEHOU IIEPEMEHHOMN;

NPUMEHATh TpadUUecKyl0 HWHTEPIPETAINI0 PEIICHUS YpaBHEHUM,
HEPABEHCTB U CUCTEM YPABHCHUN U HEPABEHCTB;

peniaTh TEKCTOBBIE 3ajlaud apu(PMETHYEeCKUM CIOCOOOM, C MOMOIIbIO
YPAaBHEHHUM U CUCTEM YPaBHCHUM.

Koopaunate! u GyHKIIMN
Abumypuenm 0oJicen 3Hamb:
JIITOPUTMBI ITOCTPOEHUS rpadrKa JIMHEUHOU, KBAAPATUUHON (HYyHKIIHIA;
QITOPUTM TOCTPOCHUs] TrpaduKa JTUHEHHOIO YypaBHEHUS C JIBYMs
IIEPEMEHHBIMU;

,y=vx;

npaBuia MOCTPOeHUs rpa@ukoB GyHKUMM: y = f(x £ a), y = f(x) £ b, q,
b € R ¢ momorpio mpeoOpazoBanus rpaduka GyHKIUHN ) = f(X);

dbopmyy IITUHBI OTpE3Ka C 3aJaHHBIMU KOOPIMHATAMH KOHIIOB,;

ypaBHEHHUE OKPYKHOCTH;

bopMyIbl n-TO Yj€Ha U CYMMBI 7 TEPBBIX UYJIECHOB apu(PMETHUECKOMH
Y T€OMETPUYECKOMN IIPOTPECCHUN;

XapaKTePUCTHUUECKHE CBOWCTBAa apU(PMETHUYECKOW U reOMETPUYECKOM
MIPOTrPECCHI;

dbopmysly CymMMbl  OECKOHEYHO  YOBIBAIOIICH  TIeOMETpUUYECKOM
IIPOTPECCUH;

CBOMCTBA U TpaKu TPUTOHOMETPUIECKUX (YHKIIHIA;

npaBujia BHIYUCICHUS MPOU3BOIHON CYMMBI, Pa3HOCTH, MPOU3BEACHUS,
JaCTHOTO (PyHKIIHIA;

CBSI3b MEXJIy Bo3pacTaHueMm (yObiBaHWEM) (GYHKIIMM M 3HAKOM €€
IIPOM3BOIHON;

(bU3UYECKUN U TEOMETPUUYECKUI CMBICT TPOU3BOJIHOM;

OIpEeIEIICHUE U CBOICTBA MTOKA3aTENbHON PYHKIINU;

oTpeJiesieHUe U CBOMCTBA JorapudMudeckon PyHKIUH.

Abumypuenm 0onceH ymems:

o o k
CBOMCTBa U rpaduku PpyHKIUN y=;(k #0], y=x",y=|x



ONPEICIIATh MO 3aJJaHHOM HA KOOPAMHATHOW MPAMOM WM KOOPAMHATHOU
MJIOCKOCTH TOYKE €€ KOOPAUHATHI;

BBITIOJTHSATh TMOCTPOCHHE TOYKHM HA KOOPJAMHATHOM MpsSIMON U
KOOPJAMHATHOM TIJIOCKOCTH T10 €€ KOOPIMHATAM;

WUHTEPIIPETUPOBATH 51 peoOpa3oBbIBATH uH(popManuio,
MIPEJICTABIICHHYI0 B TaOJWIIAX M JuUarpaMMax, OTpPa)Karollyl0 CBOMCTBa U
XapaKTePUCTUKU PEATTbHBIX MPOLIECCOB U SABJICHUN;

UCIIOJB30BaTh HMH(OpPMAIMIO, MPEICTABICHHYIO B BHUJE TaOMUIl U
auarpamM JUisl pEIIEHUs 3a1ay;

CTPOUTH IpaUKH JTMHEUHON, KBAAPATUIHON (YHKIIHM;

CTPOUTH TpaUKH JIMHEHHBIX YPABHEHUN C IByMS IEPEMECHHBIMU;

,y=Vx:

9

o k
CTpOUTH rpaguku PyHKIUN y=;1k¢0],y=x3,y=|x

HAXOUTh: O0JIACTH OMpEJCNICHNUs W MHOXKECTBO 3HAYCHHH (DYyHKIINU;
Hymd (DYHKIIUU; TPOMEKYTKH 3HAKOMOCTOSHCTBA (DYHKIUH, MPOMEKYTKHU
BO3pacTaHus U yObIBaHUS (DYHKIUY;

UCIIOJIB30BATh OMpPEIeNICHUs YeTHOM, HeUeTHON-(DYHKITUH;

cTpouTh Trpabuku QyHKmmii: y = f(x £ a), y = f{x) £ b, a, beR
C TOMOIIIBIO TpeoOpazoBanus rpaduka GyHKIUM y = f(x);

3alKiChIBAaTh YPABHEHHE OKPYXHOCTHM C 3aJaHHBIM I[IEHTPOM U
paanycowm;

HAXOUTh JTMHY OTpPE3Ka, 3Hasi KOOPIAMHATHI €r0 KOHIIOB,

OPUMEHSTH: (OpMYyJIbl #-TO WIEHAa JJs ONpeleeHHs dYieHa
IPOrpeccuy IO ero HOMEpPY U HOMEpa YjieHa MPOTrPEecCUu; OMpEeeTICHHUS
pa3HOCTH apu(PMETUYECKON MPOrpeccCud | 3HAMEHATENsI TE€OMETPUUYECKON

[IPOrPECCUU;
XapaKTepUCTUYECKUE CBOMCTBa IUTS OIIpEEIICHUS BHJA
IIOCJIEIOBATEIIbHOCTH, PELICHUS 3aJad HAa  HaxO0XXICHUE—JJIEMEHTOB
IIPOIPECCHUI;

HaxXOJIUTb CyMMYy OECKOHEYHO YOBIBAIOIIEH TI'e€OMETPUYECKOU
IIPOTPECCUH;

CTpPOUTh TpaUKU TPUTOHOMETPHUUECKUX (PYHKUUA U HPUMEHSTh HX
CBOMCTBA;

IPUMEHSITH NPaBUJiIa 17151 BEIYMCICHUS MPOU3BOAHBIX (PYHKIIHIA;

HaXOJUTh 3HAYEHMSI IPOU3BOJAHON B TOUKE;

ONpEAENATh MPOMEXYTKM MOHOTOHHOCTH, TOYKH 3KCTPEMYyMa,
AKCTPEMYMBbI QyHKIINH;

CTpOUTh rpaduKu TMOKa3aTeJdbHOM (YHKIMH C  pa3IuYHbIMU
OCHOBAaHUSIMU;

OPUMEHATh CBOMCTBA M TIpauKH MOKa3aTeNbHOW (YHKIHH C
pa3IMYHBIMM OCHOBAHMSMHU JUISI CPaBHEHUS 3HAYECHHM IOKa3aTeJIbHON



(yHKIUM, ONpelesieHUs  MHOXKECTBAa  3HAUYEHWUW, HauOOJbLIETO U
HAWMEHBIILIETO 3HAUCHUI;

CTpoUTh TpaduKu JorapuPMUYecKod (QYHKIUU C Ppa3IuYHBIMU
OCHOBaHUSIMU;

OPUMEHATh CBOWCTBA U Tpaukud JorapupMuyueckol (QyHKIUU C
pa3IMYHBIMM OCHOBAaHMSIMU JJIi CpPaBHEHHUs 3HAYEHUH JorapumMuyeckon
(GYHKIMM, HAXOXACHHUsS OOJacTH OINpeAeNieHHs M MHOXKECTBAa 3HAUCHMIA,
HanOOJIBILIEr0 U HAMMEHBIIETO 3HAYCHU.

['eomeTpuyeckure GUTypsl U UX CBOHCTBA
Abumypuenm 0oJdceH 3Hamby:
CBOMCTBA: CMEXHBIX YIJIOB; BEPTUKAJIBHBIX YIJIOB; NEPIIEHAUKYIISIpA K
IIPAMOI; CBOMCTBA YIJIOB IIPU ABYX MAPAJUICIIBHBIX IPSAMBIX U CEKYILEH;
IIPU3HAKU [TAPAIUIEIIBHOCTH MPSIMBIX;
IIPU3HAKKW: PABEHCTBA TPEYTOJIBHHUKOB; PAaBEHCTBA NPSIMOYTOJBHBIX

TPEYTOJIbHUKOB;

CBOMCTBA W  TpPHU3HAKU:  PABHOOEIPEHHOTO  TPEYrOJIbHUKA,
napajiesorpaMma, MpsSMOYrojdbHUKA, pomOa, KBajapaTa, paBHOOEIPEHHOMN
Tpareiuu;

CBOMCTBA: CpelHEH JIMHUU TPEYTOJIbHHWKA, CPEIHCH JMHUHU TPAIlCIHH,
MeJMaH TPEYTOJIbHUKA; BBICOT TPEYTOJbHUKA; OMCCEKTPUCHI TPEYTOIBHUKA;

TEOPEMBI: O CyMME€ YIJIOB TPEyrojdbHWUKA, BHEIIHEM  yTJIe
TPEYTrOJIbHUKA; COOTHOIIIEHUU CTOPOH U YTJIOB TPEYTOJIbHUKA, COOTHOIIICHUHN
KaTeTa W THUIIOTEHY3bl; HAKIOHHOW W TEPNeHAMKYJSIpa K TIPSIMOW;
HEPaBEHCTBE TPEYTOJILHUKA;

teopembl: [ludaropa, oOpatnyio Teopeme Iludaropa; o cpennem
MPOMOPIMOHAIBHOM ~ (CpeHEM  T'C€OMETPUYECKOM) B MPSIMOYTOJIBHOM
TpeyrospHuKe; Pajneca; CHHYCOB; KOCHHYCOB M CIICJICTBHS U3 TEOPEMBI
KOCHHYCOB;

MPU3HAKHU TI0I00MS TPEYTOJIbHUKOB,;

CBOMCTBA: KacaTeJbHOM K OKPYXKHOCTH; OTPE3KOB KAacaTEIbHBIX K
OKPY>KHOCTH, TMPOBEICHHBIX W3 OJHOW TOYKH; OTPE3KOB MEPECEKAFOIIIXCS
XOpJd; OTpe3Ka KacaTeIbHOW W OTPE3KOB CEKYIIEH, KOorja KacaTesbHas |
CEeKyIIasi MPOXOAST Yepe3 OHY TOUKY, B3SITYIO BHE OKPY>KHOCTH;

IIPU3HAK KacaTelbHON K OKPY)KHOCTH;

CBOMCTBAa W NMPHU3HAKU BIIMCAHHOTO YETBHIPEXYTOJIbHUKA, OIMMCAHHOTO
YETBIPEXYTOJIPHUKA;

TEOPEMBI: 00 OKPYXXHOCTH, OIMCAHHOW OKOJIO  TPEYTrOJIbHHKA;
00 OKpY>KHOCTHU, BIUCAHHOW B TPEYTOJbHUK;

aKCHOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX;

NPU3HAKHU: MMAPAILICITPHOCTH MPSIMBIX U TUIOCKOCTEH, CKPEIINBAFOIIIUXCS
MPSIMBIX, IEPIIEHIUKYIISIPHBIX MPSIMBIX U MJIOCKOCTEH;



CBOWCTBA: TPU3MBI, MapaJUIeNCNUIea, UPAMHIIBI, YCECYCHHON
MTUPAMH/IBI;

oTpe/ieiIcHUE IPABUILHBIX MHOTOIPAHHUKOB;

CBOWMCTBa TeNl BpallCHMs: IWIMHIPA, KOHYCa, YCEUEHHOTO KOHYCa,
mapa (cdepsr).

Abumypuenm 00aHCeH yMemo.:

IPUMEHATH CBOMCTBA (PUTYp HA IJIOCKOCTH U OCHOBHBIE OTHOIIICHHUSI
TJIAHUMETPHUH TIPH PEIICHUH 33]1a4;

NPUMEHSTh CBOWCTBA MPOCTPAHCTBEHHBIX (UTYp U  OCHOBHBIE
OTHOUIEHUSI CTEPEOMETPUH TIPU PEIICHUH 3a]a4.

['eomeTpuyeckue BeTUUNHbBI

Abumypuenm 0ondceH 3Hamb:

OMpENENICHUSI:  MHOTOYTOJIbHMKA;  JIUarOHajd  MHOTOYTOJIbHUKA;
MEPUMETPA MHOTOYTOJIbHUKA; BBITYKIIOTO MHOTOYTOJIbHUKA;

(bOpMyITBI 17151 HAXOXKIEHUS IJTMHBI OKPYKHOCTH U TUIOIIAA KPYyTa;

CBOMCTBA IUIONIAJICX MHOTOYTOJIbHUKOB;

dbopMyIBl TUTOLIAU: TPEYTOJIbHUKA, MPSIMOYTOJBHOTO TPEYroJbHUKA,
PaBHOCTOPOHHETO TPEYTOJbHUKA, KBaJpara, MPSIMOYTOJIbHUKA,
napajuiesiorpaMma, Tparenus, poM0a, Kpyra U €ro CeKTopa, MpaBHIbHBIX
MHOT'OYTOJIbHUKOB;

CBOMCTBO IUIONIAJIEH MOJOOHBIX TPEYTOJbHUKOB;

CBOMCTBA BMNHMCAHHBIX YTJIOB, OMUPAIOIIUXCS HA OJIHY U Ty XK€ YTy,
OMUPAIOLIUXCA HA TUAMETD;

CBOWCTBA: TNApaUICNIbHBIX MOPSMBIX; MapajuIeIbHbIX NOPSIMOM U
MJIOCKOCTH;, NapaJUIEIbHbBIX MJIOCKOCTEN;

CBOMCTBA: TEPIECHIUKYJISIPHBIX MPAMBIX; MEPICHAUKYISIPHBIX MPSIMOM
U TJIOCKOCTH; IEPIEHANKYIISPHBIX TUIOCKOCTEH;

TEOpPEMY O TPEX MEPICHIUKYIISIpax;

dbopmyibl: TUIOMAAM OOKOBOM W TMOJHOW TMOBEPXHOCTEW MPU3MBI,
mion@aad OOKOBOM M TOJHOM MOBEPXHOCTEH MUpaMubl, 0ObeMa
napajuieJienunesa, TpU3Mbl, TUPaMUAbL, miomaan chepsl; o0bema Imapa;
101 IM OOKOBOM M TTOJTHOM MOBEPXHOCTEH ITMIMHIpA; 00beMa ITUIUHIPA;
TJI0IA M OOKOBOM M MOJTHOM MOBEPXHOCTEHN KOHYCa; 00beMa KOHYCa;

Abumypuenm 0oaxceH ymemo.:

HaxXOJUTh PACCTOSIHUE OT TOYKH JIO IUIOCKOCTH, PACCTOSIHUE MEXIY
napajuieIbHBIMU MPSIMBIMU, PACCTOSTHUE MEX]Yy MapaJUIeIbHBIMU MPSIMOU U
MJIOCKOCTHIO, PACCTOSTHUE MEXKAY MapalIeIbHBIMU IIOCKOCTSIMU;

HaXOJUTh YTOJ MEXy IPSIMBIMU;

HAaXOJUTh YroJ MEXIy MNPSIMbIMU B TPOCTPAHCTBE, Yroid MEXIY
OPSIMOM U IJIOCKOCTBIO, YTOJI MEKY MIIIOCKOCTSAMMU;

HAXOJIUTh 00BEMBI U TIJIONIAIN TOBEPXHOCTEN MPU3MbBI U MUPAMU/IBI;



HaXOJUTh 00bEMBI M TUTIOIIA/IN TOBEPXHOCTEH TEJ BpAIICHHUS.

['eoMeTprdecKkre MOCTPOCHHUSI

Abumypuenm 0oJdceH 3Hamb:

OCHOBHBIC OTIEPAIINH, BHITIOTHICMBIC ITUPKYJIEM U JIMHCHKOM.

Abumypuenm 00aHCeH yMemo.:

pemaTh OCHOBHBIC 3aJadyd Ha TMOCTPOCHHE C TMOMOIIBI0 HUPKYJS U
JINHEUKMU;

CTPOUTH CEUCHHUSI MHOTOTPAaHHUKOB IJIOCKOCTHIO HA OCHOBAaHUHU aKCHOM
U CJICACTBUU U3 HUX;

CTPOUTH CEUCHHUSI MHOTOTPAaHHHUKOB IIJIOCKOCTHIO HA OCHOBAaHUH TEOPEM
0 MMapajuIeIbHOCTH MPSAMOM M TUIOCKOCTH, TTAPaJUISTIbHOCTH TUIOCKOCTEH;

CTPOUTh CEYCHHS UWIWHAPA IUIOCKOCTSAMH, MapajuieIbHOW |
MEePIEHANKYIISIPHONW OCH ITUITHMHAPA;

CTPOUTH CEYEHUE KOHYCa IUIOCKOCTHIO MapalijIeIbHOW €ro OCHOBAHUIO;
MJIOCKOCTBIO, TPOXO/ISIIEH Yepe3 BEepIINHY KOHyCa M XOPIy OCHOBaHUSI.

COLEPXAHUE YUYEBHOI'O MATEPUAIJIA
Uwucna u BEIYUCTICHUS

Harypanbubie uncna. CioxkeHue, BBIYUTAHUE, YMHOXKCHUE U JICJICHUE
HaTypaJibHbIX u4ucen. CpaBHEHHE HaTypaldbHbIX uucell. lIpocTeie wu
cocTaBHble uucna. [lenurens, KparHoe. YeTHble W HEYETHBIE YHCIA.
IIpusnaku nenumoctu Ha 2, 3, 4, 5, 9, 10. [lenenue ¢ ocratkoM. Paznoxenue
HAaTypaJIbHOTO 4YHCJIa Ha NpOoCThie MHOXuTenu. OOmmil JAeIuTens,
HauOonbpIuMi oOmwmit nenurenb. OOIIee KpaTHOE, HaWMMEHbIee o0Iee
KpaTHOE.

Ilenpie uncna. JleMCTBUS Had LEIBIMA YUCIAMU.

OObikHOBeHHBIE JpoOu. IlpaBunbHBIE U HENMpaBWIbHBIE JPOOH.
OcHoBHOe cBoOiicTBO JApobu. CokpaiieHue OOBIKHOBEHHBIX JAPOOEH.
CpaBHeHHE OOBIKHOBEHHBIX JpoOeil. Omnepauuu CI0XEHHUS, BBIYUTAHUE,
YMHOXXCHHE W JIeJIeHHE OOBIKHOBEHHBIX npoOeil. CMmemraHHble 4YHUCiIa U
JIEVCTBUSA C HUMMU.

Hecstuunpie apobu. CpaBHEHHME MECATUYHBIX ApooOeil. Omnepauuu
CIIOKE€HWE, BBIUMTAHHE, YMHOXEHHE U [EJCHUE JECATUYHBIX ApoOei.
Okpyrienue yucesn.

ParnmonanbHbie yncna. [[eiicTBUs ¢ pallMOHAILHBIMU YUCIAMMU.

HNppaunonaneHsle  uucna.  JleudcrBurensHble  yuciaa.  Moaynb
JEUCTBUTEIILHOIO Ynca. [' eoMeTpuUEeCKUi CMBICI MOIYJIS.

[Tponentsl. [Tponopuusi. OcHOBHOE CcBOMCTBO mnponopiuu. Ilpsmas u
oOpaTHast MPOTOPIIUOHATHHOCT.

CreneHp ¢ HaTypajIbHBIM U LIEJIBIM [T0KA3aTEIIEM.

CreneHp ¢ palluOHAIBHBIM MOKA3aTEIIEM.



ApudmeTnueckuii KBaJApaTHBIM KOPEHb M KOPEHb N-M CTENEHH U3
JNEUCTBUTEIBHOIO YUCIIA.

Jlorapudm uucna. JlecsaTuunbiil Jorapudm.

Panuan. Yucno .

CuHyC, KOCUHYC, TAHT€HC, KOTAHT€HC IIPOU3BOJIBHOIO YIJa.

ApKCHHYC, apKKOCHHYC, apKTAaHT'€HC, APKKOTAHT€HC YUCIIA.

BripakeHust u ux mpeoopa3oBaHuUs

Uucnosble BeIpakeHus. AnreOpandeckue BbIpakeHHs. T0XKIeCTBEHHO
paBHbIE BbIpaxkeHUA. DOpMyIIbl COKPAIEHHOTO YMHOXKEHUS:

a* —b*=(a—b)-(a+b);

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

(a—b)*=a*-2ab+b’.

OnHounen u MHOrowieH. CrlOXEHHE, BBIYMTAHUE, YMHOXKCHHUE
MHOTOYJICHOB, JEJIEHHE MHOTOYICHA HAa OMHOWICH. Pa3imoxenne MHOTOWICHA
Ha MHOXUTENH. TOXIEeCTBEHHbIE TPEOOPA30BAHUS MHOTOWICHOB.

KBagpaTHeiii TpexwieH. Pa3noxeHue KBaJApaTHOrO TPEXWIEHA HA
JIMHENHBIC MHOXKHUTEIIN.

PanmonanpHbie ApoOu. OCHOBHOE CBOWMCTBO JpoOu. JledicTBUs HaT
anreOpandyecKuMHu TPOOsSIMHU. ToxnecTBEHHbBIE npeoOpa3oBaHUs
pPalMOHATIBbHBIX BBIPAXKEHU.

Kopenp n-ii crenenu (n€N, nx2). OCHOBHBIE CBOMCTBA KOpHS n-U
crenienu. [IpeoOpa3oBaHue BhIpaKEHUH, COACPIKAINX KOPHU /- CTETICHHU.

CooTHOLIEHUS  MEXAY CHHYCOM, KOCHHYCOM, TaHT€HCOM U
KOTAHT'€HCOM OJTHOTO U TOTO K€ yrJia (TPUTOHOMETPUUECKHUE TOXKIECTBA).

@opMyibl: TPUBEACHUS, CYMMBl U PA3HOCTH apryMEHTOB, ABOWHOTO
apryMeHTa; npeoOpa3oBaHUsi CYMMbl W Pa3HOCTH TPUTOHOMETPHUUECKUX
GbyHKITUN B MPOU3BEICHHUE;

ToxaecTBeHHbIE MPEOOPa30BaHUS TPUTOHOMETPUUECKUX BBIPAKEHUH.

CBONCTBA CTENIEHEN C HATYPAJIBHBIM U LIEJIBIM TOKA3ATEISIMH.

CBoiiCcTBa CTENEHEN C PAllUOHAIBHBIMU MTOKA3aTEISIMH.

OcHoBHOE JIOTapU(PMUIECKOE TOXKIECTBO.

Jlorapudm npousBeneHusi, crenenu, yactnoro. dopmyna nepexona ot
jorapudmMa ¢ OAHUM OCHOBaHUEM K Jorapudmy ¢ APyruM OCHOBAHHUEM.

ToxaecTBeHHbIE  MPeoOpa3oBaHUsS  BBIPAKECHUH,  COJEpIKaIIUX
sorapuMsl.

YpaBHEHUS U HEPABEHCTBA
YpaBuenue. Kopenb ypaBHeHHs. PaBHOCHIIBHBIE yPAaBHEHHS.
JluHeniHOEe ypaBHEHHME C OJHOM TNEPEMEHHOW. PelieHue JIMHEWHBIX
YPaBHEHU C OJHOU NIEPEMEHHOM.
KBanparnoe ypaBHenue. @opMyJibl KOpHEN KBAAPATHOTO YPABHEHMUS.



Teopema Buera. Teopema, obpatnas Teopeme Buera.

PanmoHnanbHbie ypaBHEHUs, CBOIAIIMECS K KBAJAPATHBIM YPABHEHHUSIM.

JpoOHO-paliuoHaIbHbIE YPaBHEHUS.

HNppannoHaibHbl€ YpaBHEHMUS.

TpUroHOMETPUYECKUE YPABHEHHS.

HucnoBble  HEpPABEHCTBA, MX T'E€OMETPUYECKAsT HMHTEPIpPETAIHA.
CBOIICTBA YHCIIOBBIX HEPABEHCTB.

JluHeiHOE HEpaBEHCTBO C OJHOW IIepeMEHHOW. PaBHOCUIIBHBIE
HEPABECHCTBA. PellleHWEe JIMHEWHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM.
JIBOViHBIE HEPABEHCTBA.

KBanparneie HepaBeHcTBA. CHCTEMBbI KBaJpaTHBIX HEPABEHCTB,
pELICHUE CUCTEM U COBOKYITHOCTEW HEPABEHCTB.

PanmonansHbie HepaBeHCTBa. J[poOHO-pallMOHalIbHbIE HEPABEHCTBA.
Metoa uHTEpBaIOB JJIsl PELICHUS PAllMOHATBHBIX HEPABEHCTB.

CucTteMbl TMHEWHBIX, KBAJPATHBIX, PAlIMOHAIBHBIX YPABHEHUH C IBYMsI
MIEPEMEHHBIMU.

CucTeMbl JNHMHEWHBIX, KBAJPAaTHBIX, PALHOHAIBHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM.

[TokazarenbHbie U JIorapuMUIECKUE YPABHEHUS U HEPABEHCTRA.

Koopaunatsl u GpyHKIMH

JIuneliHple ¥ cTONOYATHIE AUATPAMMBI.

Koopnunatueii syy. KoopauHaTHas mnpsiMas W IOPAMOYTOJIbHAs
cucteMa koopauHar. OnpenesieHHne KOOPAWMHAT TOYKM Ha KOOPAWHATHOU
NpAMOA W KOOPJAMHATHOM IUIOCKOCTH. llocTpoeHne TOuku 1O €€
KOOPAMHATAM.

PaccTostHue Mex 1y JByMsI TOUKaMU Ha KOOPJAWHATHOM MIIOCKOCTH.

[lonsitue ¢ynkuuu. O6mactb onpeneneHus (yHKIUH. MHOXKECTBO
3HaueHn QpyHKkuuu. CriocoOsl 3aaanus GpyHkuu. ['paduxk ynxuuu. Hymm
¢ynkuun. I[IpomMexXyTKH 3HAKOMOCTOSHCTBA. YETHOCTh W HEYETHOCTh
¢bynkuuu. [lepuoanmunocts Gyuknuu. Bo3pactanue u yObiBaHue (YyHKIIUH.
Makcumymbl 1 MUHUMYMBI (QyHKITMH. Hanbompinee 1 HauMeHbIee 3HAYCHHUSI
(GYHKITUU HaA TIPOMEKYTKE.

JluneitHoe ypaBHEHHE C JBYMS TIEPEMEHHBIMH U €ro Trpaduk.
YpaBHEHUS NPAMOM U OKPYKHOCTH.

OyHk1Ms y=ax+b, ee CBOMCTBA U TpaduK.

OyHKIUSA y=§ (k#0), ee cBoiicTBa u rpaduxk.
OyHKIMs y=ax’+bx+c (a # 0), ee CBOHCTBA U rpaduK.
dyukiusa y=x°, ee CBONCTBA U IrpaduK.

DyHkuus y=+x , ee CBOKWCTBA U rpaduK.

dynxuusa y=|x|, ee cBolicTBa u rpaduk.



Oynkuus y=a* (a>0, a# 1), ee cBoiicTBa 1 rpaduk.

Oynkmmst Y=10g,x (>0, a# 1), ee cBOWCTBa U rpaduK.

OyHKIMS y=sinx, ee CBONCTBA U rpaduk.

DyHKIMS y=Cosx, €€ CBOMCTBA U TpaduK.

DyHKIUA y=1tgX, €€ CBOMCTBA U rpaduK.

DyHKIMS y=CtgXx, €€ CBOWCTBA U TpaduK.

YucnoBas mociie1oBaTeIbHOCTh. ApudmeTniyeckas U reoMeTprudecKas
nporpeccud. DOpMyJibl #-TO0 4WiI€HA W CYMMbl 7  TIE€PBBIX YICHOB
apu(METHIECKON U TreOMeTpUUYeCKOi mporpeccur. beckoneuHo yObIBaromas
reoMeTpudecKas IPOTPECCH. XapakTepUCTUIECKUE CBOWCTBA
apu(pMETUYECKON U TEOMETPUUECKOU MPOTPECCUH.

[IpousBoaHasi, (U3MYECKUI CMBICI TPOUZBOJAHOM, T€OMETPUUYECKUI
CMBICI IPOU3BOAHOM. IIpaBuiia BEIYUCIEH S IPOM3BOIHBIX: |cf |=cf,

f _fg—fg'@ _f'g-fg

(f+g)=f+g.(fg)=fg+fq. (E_ 7 >

CBs3b MEXAY 3HAKOM

MPOU3BOIHON (PYHKIIMU U €€ BO3PACTAHUEM WA YOBIBAHUEM.

['eomeTpuueckue GUrypsl U UX CBOMCTBA

Touka, npsimMasi, INIOCKOCT.

Jly4, oTpe30K, yrou.

buccekrpuca yria.

BepTukanbHbI€ YTIiibl, CMEKHBIE YTJIBL.

[lapannensHpie mnpsmele. [Ipu3HakM NapaJuIEIbHOCTH — MPSMBIX.
CBoiicTBa mapayieabHbIX TPsMbIX. [lepneHuKyisipHbIe PSIMBIE.

MuoroyrosnbsHUK. CTOPOHBI, YIJIbl, AMArOHATN MHOTOYTOJIbHUKA.

TpeyroiapHUK, €ro MeauaHa, OuccekTpuca, BbicoTa. [IpsIMOYTrOIbHBIN,
OCTPOYTOJIbHBINA, TYMOYTOJIbHBIA TpeyroibHUKA. CBOWCTBO OMCCEKTPUCHI
TpeyrojbpHuKa. CBOWCTBO MeAHMaHbl TPEYTrOJbHHUKA. COOTHOLICHUS MEXKIY
CTOPOHAMHU U yTJIAMU IPOU3BOJIBHOTO U MPSIMOYTOJIBHOIO TPEYTOJIbHUKA.

PaBeHcTBO TpeyrosbHUKOB. [Ipu3Haky paBeHCTBA TPEYTrOJIBHUKOB.

PaBHOOEApEeHHBIIM TPEYTOJbHUK. CaoiicTBa u IIPU3HAKHU
PaBHOOEIPEHHOI0 TPEYTOJIbHUKA.

PaBHOCTOpOHHUI TPEYTOIBHHUK.

Teopema I[Iudaropa. Teopema, oopaTtHas Teopeme [Iudaropa.

[lepnieHaUKYyISAp ¥ HAKIIOHHAS.

Teopema Paneca.

[logobue TtpeyronpHukoB. Koadbdumuent mnomodus. Ilpusnaku
000Ul TPEYTOJIbHUKOB.

Cpennsig IMHUA TPEYTOJbHUKA U €€ CBOMCTBA.

Cymma yrioB TpeyrojibHHKa. BHemHWil yron TpeyroyibHUKA.
HepaBeHcTBO TpeyronapHUKA.



Teopema cunycoB. TeopeMa KOCUHYCOB. Pelienue TpeyrojibHUKOB.

CBOICTBO CEPEIMHHOrO NEPIEHIUKYJIIAPA K OTPE3KY.

UeThIpeXyroJIbHUKHU:  MapajlieiorpaMM,  MNPSIMOYTOJIBHUK,  POMO,
KBaJIpat, Tpamneuus.

CpenHss TMHUA TpaIrelu U €€ CBOWCTBA.

CymMa BHYTPEHHUX YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

OKpy>XHOCTb U Kpyr. XopJaa, AuaMeTp, paauyc. Jlyra okpyKHOCTH.

B3auMHOe pacrnonoxeHne npsamMod W OKpyxkHocTH. KacarenbHas u
CEKYIast K OKPY>KHOCTH.

L{enTpanpHbIC U BIIMCAHHBIC YTJIbI.

3aMedaTeabHble TOYKH TPEYyroibHUKA. OKPYKHOCTb, OITMCAHHAS OKOJIO
TpeyroibHukKa. OKpy>KHOCTh, BIMCAHHAS B TPEYTOJIbHUK.

BrnircanHble U ONMMCaHHBIE YETHIPEXYTOIbHUKH.

[IpaBunbHBIE MHOTOYTOJIBHUKH.

B3auMHO€ pacnonoKeHne TOUEK, MPAMBIX U IIJIOCKOCTEN.

[TapaitenbHblEe TpAMBIE B TMPOCTpaHCTBE. [Ipu3HAK mapamienbHOCTH
IPSIMBIX.

[Ipsamas, napannenbHas IOCKOCTH. [Ipu3HaK napaaieabHOCTH MPSIMOU
Y TJIOCKOCTH.

CkpemuBaronigecs: npsiMbie. [IpU3HAK CKPEIIMBAIOIIMXCS MPSMBbIX.
Yron Mexy NpsIMbIMH B IIPOCTPAHCTBE.

[TapannenbHbie wiockocTU. [Ipu3Hak mapanneabHOCTH MIIOCKOCTEM.

CBoiicTBa MapayIEIbHbBIX IPSIMBIX U TNIOCKOCTEN B MPOCTPAHCTRE.

[lepnieHIUKYASPHBIC TIPSIMBIE.

[Ipsimasi, MEPIEHIUKYJISIPHAS IUIOCKOCTH. [Ipuznak
MEPIECHAUKYJISIPHOCTHA NPSIMOU U TIIIOCKOCTH.

[lepnenaukynsip W HAKJIOHHAasg K IUIOCKOCTH. Teopema o0 Tpex
NEPIEeHAUKYIISIpax.

JIByrpanssiil yroi. JIMHENHBIN yroyl IByTPaHHOIO YIJa.

[lepnenaukynsipHble  MUIOCKOCTHU. [Ipu3HaKk mneprneHAUKYJISIPHOCTH
IIJIOCKOCTEM.

CBoMCTBa NEPHEHIUKYISPHBIX MPAMBIX U TIIIOCKOCTEN.

[Ipusma, npsimast 1 mpaBUIbHAs NMpU3MbI, apamienenunen. [Tupamuna,
MPaBUJIbHAS NTUPAMUJIA. Y CEUEHHAS ITUPAMU/IA.

Humuanp. OceBoe ceueHwe HwiMHApa. Pa3BepTka OOKOBOM
MOBEPXHOCTHU LWJIMHApPA.

Konyc. OceBoe ceueHue koHyca. Pa3BepTka OOKOBOW MOBEPXHOCTHU
KOHYyCa Y CEYEHHBIN KOHYC.

Cdepa. [ap. Ceuenus chepsl u mapa miockocTeio. KacatenbHas
IJIOCKOCTH K cepe.

['eomeTprueckue BEITMINHBI



JnmrHa orpe3ka. PaccrosHue mexay AByMs TOUKamu. PaccrosHue ot
TOYKH J0 NPsAMOU. PaccTosiHre MeX 1y MapaJuIeIbHBIMUA HPSIMBIMH.

Jnuua nomanou. [lepuMerp MHOTOYrOJIbHHKA.

JIniHa OKPYHOCTH U €€ TyTH.

[T;momans Kpyra v €ro cekropa.

N3MepeHnuns EHTPAIbHBIX U BIIMCAHHBIX YIJIOB.

[Mnomanes urypsl. Ilnomans TpeyroibHHKA, MapajlieIorpamma,
MpsSIMOYTOJIbHUKA, poM0a, KBaJpaTa, Tparneuu.

PaccrossHne oOT TOYKM 110 IUIOCKOCTH. PaccrossHue  mexnay
MapajuIeIbHBIMU NPSAMBIMU. PaccTosiHHEe MEXIy MapaJuIeIbHBIMUA IIPSAMOUN H
IJTIOCKOCTBIO0. PaccTossHue Mex Ay napauieIbHbIMU TIJIOCKOCTSIMH.

Yroa Mexay nNpsMbIMHA. YTOJ MEXAY MPSIMBIMUA B TPOCTPAHCTBE. YTOJI
MEXAY NOPsIMOW M IUIOCKOCTBIO. Mepa ABYIpaHHOrO yryia. YTOJI MEXIy
TJTIOCKOCTSIMM.

[Tnomann OOKOBOW H TIOJHOW MOBEpXHOCTEH mpu3Mmbl. [lmomans
OOKOBOM M MOJTHOM MOBEPXHOCTEH MPSIMOI TPU3MBI.

[Tmomaam 60KOBOM U MTOJTHOM MOBEPXHOCTEH MTUPAMHU/IBI.

O6BeM npuzmbl. OObEM TUPAMUIBI.

[Tnomane chepsl.

[Tnomaau 60KOBOM U MOJTHOW MOBEPXHOCTEHN ITUIUHIpA.

[1nomaan 6OKOBOM U MOJHOW MOBEPXHOCTEN KOHYCA.

O6beM nuuaapa. O0bem KoHnyca. O0beM miapa.

['eomeTprueckre MOCTPOCHUS
[ToctpoeHne ¢ TIOMOIIBKO [UPKYJISA MW JIMHEWKH CEPEIUHHOTO
NEePHEHANKYISIpa K OTPE3KY, YIJIa, pABHOTO JAHHOMY, OMCCEKTPUCHI yTIa.
JleneHre oTpe3Ka Ha MPOIOPUMOHATIBHBIE YACTH.
CedeHurst MHOTOTPaHHUKOB TJIOCKOCTSIMH.
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2020.

7. Anrebpa: yueOHoe MmocoOue g 7 Kjacca Y4YpeKJIeHUM oOIero
cpeaHero oOpa3oBaHMs C pPycCKUM si3bikom oOydeHusi / W.I'. Apednena,
O.H. ITuprotko. — Munck: Haponnas acsera, 2017.

8. Anrebpa: ydyeOHoe mocoOue njisg 7 Kjacca YUYpexKJIEeHUM oOIero
cpeaHero oOpa3oBaHHMSA C PyCCKHM s3pIkoM oOydenust / W.I'. Apednena,
O.H. ITuprotko. — Munck: Haponnas acsera, 2022.

9. 'eometpus: ydyeOHOe mocobue st 7 Kjacca y4YpeKIeHUH oO0IIero
cpeaHero oOpa3oBaHUsS C PYCCKMM si3pikoM obOyuenms / B.B. KazakoB. —
Munck: Haponnas acsera, 2017.

10. 'eomeTtpusi: yueOHOe mocobue anig 7 Kiacca y4pexkJIeHUH oOmiero
cpeaHero oOpa3oBaHUs C PyCcCKUM si3blkoM oOyuenusi / B.B. KazakoB. —
Munck: Haponnas acsera, 2022.

11. AnreOpa: ydebHOe mocobme s 8 Kiacca YUpeKIeHUU oO0IIero
cpeaHero oOpa3oBaHMS C PycCKHM s3plkoM oOydenust / W.I'. Apednesa,
O.H. ITuprotko. — Munck: Haponnas acsera, 2018.

12. 'eomeTtpusi: yueOHOe mocoOue aiig 8 Kiacca y4peKJIeHUN oOIiero
cpeaHero oOpa3oBaHUs C pycCcKuM si3bikom oOyuenusi / B.B. KazakoB. —
Munck: Haponnas acsera, 2018.

13. Anrebpa: yueOHOe mocoOue g 8 Kjacca YUpexJIeHU o0O0Iero
cpeaHero oOpa3oBaHMsl C pycCKUM si3blkom oOyudenusi / W.I'. Apednbea,
O.H. IMuprotko. — MuHCK: Anykarpis 1 BeixaBanue, 2024.

14. 'eomeTpusi: yueOHOe mocoOue st 8 Kiacca YUpexJIEeHU 00I11ero
cpenHero oOpa3oBaHMs C pycckuM si3bikom oOyudenusi / B.B. KazakoB. —
Munck: Anykanpeis 1 BeixaBanue, 2024.

15. Anrebpa: yueOHoe mocoOue mia 9 kjacca ydpexJIeHU oOIero
cpeaHero oOpa3oBaHHs C pPycCKUM si3bikom oOydenusi / W.I'. Apednena,
O.H. ITuprotko. — Munck: Haponnas acsera, 2019.

16. I'eometpusi: yueOHOe mocobue anga 9 knacca yupexaeHui oOuiero
cpeaHero oOpa3oBaHUS C PyccKMM s3plkoM obOyuenms / B.B. KazakoB. —
Munck: Haponnas acsera, 2019.



17. Coopuuk 3amau mo aireOpe: ydebHoe mocobue st 7-9 kimaccoB
YUPEKIECHUN OOIIETO CpeHero 00pa30BaHUs C PYCCKUM S3bIKOM 00yueHus /
N.I'. Apednesa, O.H. ITuprorko. — Munck: Hapoanas acsera, 2020.

18. Anrebpa: yueOHoe mocobue mia 10 kimacca ydpexaeHuid o01Iero
cpeaHero oOpa3oBaHMsl C pycCKUM si3blkoM oOyudenusi / W.I'. Apednbea,
O.H. IIuprotko. — Munck: Haponnas acsera, 2019.

19. CoopHuk 3amau mo anredpe: ydeOHoe mocobme s 10 kmacca
YUYpEeKICHUIN OOIEro cpeaHero o0pa3oBaHus C PYCCKUM SI3bIKOM OOYy4YeHUS
(OazoBblii W moOBBIIIEHHBIM ypoBHHM) / W.I'. ApedreBa, O.H. [luprorko. —
Munck: Haponnas acsera, 2020.

20. I'eometpus: yueOHoe nocodue s 10 knacca yupexaeHuid oomiero
cpeaHero oOpa3oBaHUsT C PYCCKUM SI3bIKOM 0OyueHus (0a30BbIA U
noBbIIEHHBIA ypoBHU) / JILA. Jlatotun [u nap.]. — MuHck: Anykaipis i
BeIxaBanHe, 2020.

21. Anre6pa: yue6Hoe mocobue st 11 kimacca ydpexJIeHH 0O0Iero
cpeaHero oOpa3oBaHMS C PycCKHM s3plkoM oOyuenust / W.I'. Apednesa,
O.H. ITuprotko. — Munck: Hapoanas acsera, 2020.

22. CoopHHMK 3amad 1o anredpe: ydeObHoe mocobme mist 11 kmacca
YUPEKJICHUIN OOIIEro cpeaHero oOpa3oBaHUsl ¢ PYCCKHUM SI3BIKOM OOy4EeHUS
(OazoBblii U moOBbILEHHBIH ypoBHM) / W.I'. ApedreBa, O.H. Iluprorko. —
Munck: Haponnas acsera, 2020.

23. I'eometpus: yueOHoe nocodue s 11 knacca yupexxaeHuid oomiero
cpeaHero oOpa3oBaHUS C PYCCKUM S3BIKOM 0OydeHms (0a30BBIA U
noBbIIeHABI ypoBHU) / JILA. Jlatotun [ np.]. — Munck: bemopycckas
Ounukiionenus umenu [lerpycst bpoku, 2020.

24, COOpHHMK 3ajad II0 TeOMETpuu: yueOHoe mocobue mus 10 —
11 xacca yupexaeHuil o01ero cpeHero o0pa3oBaHUsl C PYCCKUM S3BIKOM
oOyuyeHust (0a3oBbli ¥ TOBBIMICHHBIA YypoBHH) / JILA. Jlatotun, B.J.
YebOorapeBckuil. — Munck: Haponnas acsera, 2021.



