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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 ITOAI'OTOBKE ABUTYPUEHTOB
Yucaa ¥ BBIYUCICHUS

Abumypuenm 0onxcer 3Hamy.

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

MpaBHJIa OKPYTJICHUS HATYPaJIbHBIX YUCEN, JECATHUHBIX APOOCH;

OCHOBHO€ CBOMCTBO JIpo0H;

MIpaBHJIa BBITIOJHEHHUS apu(PMETHUECKUX JEUCTBUM C pallMOHATBHBIMU
YUCJIAMU;

0003HaYEHHS YHCIIOBBIX MHOYKECTB;

MpaBujia HAXOXKJICHUS MPOLEHTAa OT YMCJa, YUCIA M0 €ro MPOIEHTY,
MPOLIEHTHOT'O OTHOIIEHUS YU CETT;

CBOWCTBA MPONOPLH;

F€OMETPUYECCKUI CMBICII MOYJISI UHCIA;

omnpeJiesIeHUs] 1 CBOMCTBA apu(PMETHIECKOTO KBaAPaTHOTO KOPHS U

KOPHS N- CTENEHU W3 JCUCTBUTEIBHOTO YHCIIA;

ONpEJECICHHUSI CTENEHEN C HAaTypaJbHBIM, ILEIBIM U PAMOHAIHLHBIM

MIOKA3aTESMH;
T
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3HAYCHMS BBIPAXKCHUI arcsin a u arccos a npu a, papHoMm 0, ¥z,
V3 B
2, =1, u BeIpakeHuii arctg a u arcctg a pu a, paBHOM 0, ~ 3 |1, +3;
omnpeesieHue jorapudma gucna.
Abumypuenm 0ondxicer ymemsn.
BBITIOJIHATH OIEpally CJIOKEHHUS, BBIYUTAHUSA, YMHOXKEHHUS, JEJICHUS
JEHCTBUTENbHBIX YHCET;

HAXOJIUTh JEIUTENIN YUCIa U KpaTHbIC YUCa; OOIIUe ASTUTEIN YHCEN U
oOIne KpaTHbIC YMCelT; HAanOOIBIITNI OOIIHI IeTUTEh 1 HaUMEHbIIIEe 001IIee
KpaTHOE;

BBITIOJTHATH JCJICHHE C OCTATKOM M TPEICTABIATH YUCIIO B BHJIE CYMMBI
ocTaTKa M IMPOU3BEICHUS YacTHOro U aenurens (a=b - g+ r,roe 0 < r <b);

HAaXxOJWTh 3HAYCHMsI CTEMCHW 4YHCJIAa C HATYpPalIbHBIM W IICJIBIM
MOKa3aTeNIsIMHU;

MIPUMEHSATH MPaBHJIa COKPAIICHUS APOOEH;

CpaBHUBATH JIpOOH;

BBITIOJIHATH MPE0OPA30BAHUS YUCIOBBIX BRIPAXKCHHUH C pallHOHATbHBIMU
YUCJIaMU,

HaxXOJUTh MPOILIEHT OT YMCIA, YUCJIO MO €ro MPOIEHTY, MPOIEHTHOE
OTHOIIIEHUE YHCEIT;

HAXOJIUTh HEM3BECTHBIN YICH MPOTIOPIINH;

OKPYTJIATH YHCIIA U PE3YIbTaThl BEIYUCICHUH C 3aJJaHHON TOYHOCTHIO;

HAXOJIUTh MOJYJIb YUCIIA,;

BBIYHCIIATh apU(METHUECKUN KBaJIpaTHBI KOpEHb M KOpeHb N-ii
CTETICHU U3 JICUCTBUTEIHHOTO YNCTIA,;

BBITIOJIHATh TPEOOpPa30BaHMsI W BBIYUCIATH 3HAYCHHUS UYHCIOBBIX
BBIPKECHHM, COJEPIKAIINUX OTICPAINIO U3BJICUCHHS KBaIPATHOTO KOPHS;

NIEPEBOJANTh TPAJAYCHYIO MEPYy YIJIOB B paJdaHHYIO W BBINOJHATH
oOpaTHOE JIeHCTBUE;

UCIIOJIB30BaTh CIMHUYHYIO OKPYXXHOCTBH JUISI HAaXOXKIEHWS 3HAYCHUHN
CHUHYyCa, KOCHHYCa, TAHT€HCA U KOTAHT'€HCa 33JIaHHBIX YTJIOB;

HAaXOJWTh YHUCJIOBBbIC 3HAYEHUS TPUTOHOMETPUUYECKUX BBIPAKEHUN,
UCTIOJIB3YSl 3HAUCHMs] CHHYCa, KOCHHYCa, TaHI€HCAa W KOTAaHTEHCa
IPOU3BOJILHOTO yTJIA.
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BrIpaxkeHus 1 ux npeoOpa3oBaHUs
Abumypuenm oondxcen 3Hamb.



(OpMyTIBI COKpAIIEHHOTO YMHOXXEHHUS: KBaJpaT CyMMBI W KBajapar
Pa3HOCTH JABYX BBIPAKEHUH; PA3HOCTh KBAJPATOB JIBYX BBHIPAKCHHIA,

MpaBujia ¥ AITOPUTMBI JEHCTBHIA ¢ OJHOUIICHAMUA U MHOTOYJICHAMU;

CIIOCOOBI Pa3JI0KEHNI MHOTOUJIEHA HA MHOKHUTEIH;

paBuja CI0KEHUSI, BHIYUTAHUS, yMHOKCHUS U JISJICHUS pallMOHATBHBIX
npo0eii;

IpaBujia COKpAIIEHUs pallUOHATIBHBIX TPOOei;

CBOMCTBA apu(PMETHIECKOTO KBaAPATHOTO KOPHS U KOPHS N-H CTETICHH,

COOTHOIIICHUS MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHT€HCOM
OJIHOTO U TOTO € yIJia (TPUTOHOMETPUUECKUE TOXKIECTBA);

dbopMymIBI: MPUBEACHUSA, CYMMBI W PA3HOCTH apTryMEHTOB, JABOWHOTO
apryMeHTa; MpeoO0pa3oBaHUs CyMMBI W Pa3HOCTH TPUTOHOMETPUUYECKUX
GbyHKIMIA B TPOU3BEIACHUE;

CBOMCTBAa CTEMEHEH C HaTypalbHbIM, IEJIbIM H PAIHMOHAIBHBIM
MOKa3aTe/ISIMU: YMHOXKCHHE W JICJICHUE CTETEHEH, BO3BEIICHUE CTETCHH B
CTETICHb, CTETICHb MTPON3BEICHUS H YaCTHOTO;

OCHOBHOE JIOTapU(MUYECKOE TOKIECTBO;

CBOMCTBa JOorapu(Mos;

dbopmyity nepexojia ot JoraprudMa ¢ OJHUM OCHOBAHUEM K Jiorapupmy
C IPYTUM OCHOBAaHHEM.

Abumypuenm 0ondxicen ymems.

MPUBOAUTH OAHOUYJICH U MHOTOYJIEH K CTAaHJAPTHOMY BUJIY, BBIIOJTHSATH
orepanuy C OJHOWIEHAMH W MHOTOWICHAMHU: YMHOXXEHHE, JCJICHHUE W
BO3BEJICHUE B CTCMCHb OJHOWICHOB, IMPHBEICHHE IOJO00HBIX ClaraeMbIX
MHOTOYJIEHa, YMHOXEHHUE U JeJIEHUe MHOTOYIEHA Ha OJHOWICH, CIOXKEHUE,
BBEIYMTaHUE, YMHO)KEHNE MHOTOUYJICHOB,;

MPUMEHATH (POPMYJIBI COKPAIIEHHOTO YMHOXEHUS JIJIS1 TOXKI€CTBEHHBIX
peoOpa3oBaHNii MHOTOUYJICHOB;

packiaapBaTh MHOTOYJICHBI HAa MHOXKHUTEIW CIIOCOOAMH: BBIHECEHUS
oOIIero MHOXHUTENSI 3a CKOOKH, TPYNIUPOBKH, NPUMEHEHHUS (OpMyT
COKpAIIICHHOTO YMHOXXCHHS: KBaJipaTa CyMMBl M KBajpaTa Pa3HOCTH JIBYX
BBIPDOKCHHMM; pa3HOCTH KBaJapaTOB [IBYX BBIP@KEHWW, pacKJIaJIbIBaTh
KBaJPATHBIN TPEXUICH HA MHOKHTEIIH;

HAXOJIUTh 00JIACTh ONPEACIICHHSI BRIPAYKEHHUS C IIEPEMECHHOM;

BBITIOJTHSTH OTNEPAIliU C PAIMOHATBHBIMH IPOOSIMU;

HAaXOJWTh 3HAYCHWE BBIPAKEHUS C TEPEMEHHBIMUA TPHU 3aJaHHBIX
3HAYCHUSX MTePEMEHHBIX;

WCIIOJIH30BaTh 3aKOHBI apU(PMETUUECKUX ACHCTBUU I yHPOIICHUS
BBIYHMCIICHUN M Pe0Opa30BaHus BEIPAKCHUN;

BBIMIOJIHATh ~ TOXKJECTBEHHbIE MPEOOpa30oBaHUs palMOHAIBHBIX U
UPPALMOHAIIBHBIX BBIPAXKEHUN;



HAaXOJIUTb YHUCJIOBBIE 3HAYEHUS TPUTOHOMETPUUYECKUX BBIPAKECHUH,
UCIIOJIb3YSl 3HAUYEHHS] TPUTOHOMETPUUECKUX (YHKLIHMI M COOTBETCTBYIOLIUE
bopmyIbl;

BBINOJHATh TOXJAECTBEHHbIE INPe0oOpa30BaHUsl TPUTOHOMETPUUECKHUX
BBIPAYKEHUH C MIOMOIIIbIO TPUTOHOMETPUUECKUX (HOPMYIT;

IIPUMEHATh CBOMCTBA CTENEHEW C HATypalibHbIM, LEIbIM U
pPAlMOHAJIIBHBIM IIOKA3aTENIsIMU  JUI1  BBIYMCIICHUS 3HAYEHUH YHCIIOBBIX
BBIPXKEHHI U Pe0Opa30BaHUs BbIPAKEHUH;

MPUMEHATh OCHOBHOE€ JIOTapU(MUUYECKOE TOXKIECTBO M CBOMCTBA
jaorapu(MOB JUJIsl yIPOLIEHUS BbIPAKEHUH;

BBINIOJIHATh  TOXJAECTBEHHbIE MpPeoOpa3oBaHUsl MOKA3aTENIbHBIX U
Jorapu(pMUUECKUX BBIPAKEHUH.

YpaBHEHUS U HEPABEHCTBA

Abumypuenm oondxcen 3Hamb.

CBOICTBA YUCJIOBBIX HEPABEHCTB;

COCOOBI  pPEIICHUS CHCTEM JIMHEMHBIX ypaBHEHUH C JAByMs
MIEPEMEHHBIMU;

BHJIbI KBaJPATHBIX YPABHCHUN;

dbopMynBl:  JUCKpUMHHAHTa  KBAJpPAaTHOTO  ypaBHEHUSA, KOpHEH
KBaJIPaTHOTO YPAaBHEHUS;

Teopemy Buerta, Teopemy, o0parHyto Teopeme Buera;

AJITOPUTM NMPUMEHEHUS METOJIa UHTEPBAJIOB;

OCHOBHBIE METO/Ibl PEIICHUS UPPALTUOHAIIBHBIX YPABHECHUH;

dbopMyJIbl pelieHrs TPOCTEUIIINX TPUTOHOMETPUUECKUX YPaBHEHUI;

OCHOBHBIC METOJIbl PEIICHUS] TMOKa3aTEIbHbIX M JIOTapU(MHUUYECKUX
YpaBHEHUH M HEPABEHCTB (pa3l0KEHUE HA MHOXKUTEIU, 3aMEHOU
HIePEMEHHOM).

Abumypuenm oondxicen ymems.

pelIaTh JUHENHbIC, KBaIPATHbIC YPABHEHUS U YPABHEHUS, CBOASIINECS
K HUM;

pelIaTh CUCTEMbl M COBOKYIHOCTH JIMHEHWHBIX HEPABEHCTB C OJIHOU
IIEPEMEHHOM;

pemath ApoOHO-palMOHAIbHBIE YPaBHEHUS;

pelIaTh JBOWHBIE HEPABEHCTBA,

pelIaTh HEPaBEHCTBA METOJOM UHTEPBAJIOB;

pelIaTh KBaJpaTHbIC HEPABEHCTBA U HEPABEHCTBA, CBOJSIIIMECS K HUM,;

pemarb CHUCTEMBI W COBOKYIIHOCTHM HEPABEHCTB, COJEPIKAIINE
KBaJIpaTHbIE HEPABEHCTRBA;

pemars ApoOHO-palMOHaIbHbIE HEPABEHCTBA METOJOM UHTEPBAJIOB;

pelIaTh CUCTEMBI YPABHEHUM C JBYMS IIEPEMEHHBIMU;

pelIaTh ppalMOHAIbHBIC YPABHECHUS,



pemarb OPOCTEHIIME TPUTOHOMETPHUYECKHE ypaBHEHUS Sinx =
a,cosx =a, tgx=a, ctgx =a u ypaBHECHHUS, CBOIIIINCCA K HUM
(MeTo1laMM Pa3JI0KEeHUsI Ha MHOXKHUTEIIN, 3aMEHON IEPEMEHHOIT ), OTHOPOJIHBIE
TPUTOHOMETPUUYECKUE YPABHEHHS;

peniaTh NokKasarelbHbIe U JIorapupMUUECKUe YpaBHEHHsI HA OCHOBAHHUU
CBOMCTB IIOKa3aTeNbHONM M Jjorapudmuyueckoil (QyHKIHMH, € TOMOIIBIO
pa3yIoKEeHUs Ha MHOYKUTEIH, 3aMEHOM IIEPEMEHHOM;

pelIaTh OAHOPOJAHBIE TOKA3ATEIbHBIC YPABHECHUS,

pemath MokaszaTeldbHble W JIorapu(MUUECKHE HEPaBEHCTBA Ha
OCHOBAaHMM CBOMCTB IIOKa3aTeIbHOM H JorapudMudeckor (QyHKIUMA, ¢
ITOMOIIBIO PA3JIOKECHUS HA MHOKHUTEIN, 3aMEHOM ITIEPEMEHHOM;

OPUMEHATh TpadUUyecKyl0 HWHTEPHPETALMIO PEIICHUS ypaBHEHUH,
HEPABEHCTB U CUCTEM YPABHEHUU U HEPABEHCTB;

peniaTh TEKCTOBbIC 3a/1aud apUPMETUUECKUM CIOCOOOM, C MTOMOIIBIO
YPAaBHEHUU U CUCTEM YPABHEHHUM.

Koopaunatsl u GpyHKIMH
Abumypuenm oondxcen 3Hamb.
QITOPUTMBI MOCTPOCHMS rpaduKa JMHEHHON, KBapaTUIHON (DYHKITUI;
QITOPUTM TOCTPOCHHUS Trpaduka JHUHEHWHOTO YpaBHEHUS C JAByMs
NEPEMEHHBIMU;

cBoiicTBa W Tpauku (QYHKIUH Yy = S (k#0),y=x3y=|x|,y=

Vx,

npaBuia NOCTpoeHus rpadgukoB pyHkuuii: y = f(x £ a), y = f(x) £ b, a,
beR ¢ nmomorpio npeobdpazoBanus rpaduka pyHkiuu y = f(X);

dbopmyITy JUTMHBI OTPE3Ka C 33JJaHHBIMU KOOPAMHATAMH KOHIIOB;

ypaBHEHHUE OKPY>KHOCTH;

dbopmMyJibl N-TO YjieHa W CYMMbI N TMEPBBIX WICHOB apu(pMETHUYECKOU
Y TEOMETPUYECKON ITPOTPECCHUN;

XapaKTEPUCTUICCKHNE CBOWCTBA apU(PMETUIECKONW U F€OMETPHUECKOM
MIPOrPECCHI;

dbopMyny CymMMBbl  OGCKOHEYHO  YOBIBAIOIIEH TIeOMETPHYECCKOM
MIPOTPECCHH;

CBOMCTBA U TpaMKU TPUTOHOMETPUIECKUX (PYHKITHIA;

MpaBUJia BEIYUCIICHUSI TIPOU3BOJHON CYMMBI, pa3HOCTHU, IIPOU3BEACHUS,
4acTHOTO (yHKIIMIA;

CBS3b MEXIy BoO3pacTaHueMm (yOblBaHWEeM) (YHKIIMM W 3HAKOM €€
MIPOU3BOIHON;

(bU3UYSCKUI U TCOMETPUICCKHII CMBICI TIPOM3BOTHOM;

OnpeJIeJIeHUE U CBOMCTBA MMOKA3aTEIbHON (yHKIINH;

omnpeJieJIeHUue U CBOMCTBA JorapupMUueckor QPyHKIIUH.



Abumypuenm 0ondxicer ymemsn.

ONpEeaeNATh 110 3aJaHHOW Ha KOOPAMHATHOW IPSAMOU U KOOPAMHATHOU
IJIOCKOCTH TOYKE €€ KOOPANHATHI;

BBIMOJHATh IOCTPOEHHWE TOYKM HAa KOOPAMHATHOM MpsAMOMl U
KOOPJMHATHOM IJIOCKOCTH IO €€ KOOpAuHaTaM;

UHTEPIIPETUPOBATH u peoOpa3oBLIBATH uH(pOpMaIuIo,
IpPEJCTAaBICHHYIO B TaONMIAX W JuUarpaMMax, OTPaKarollyl0 CBOWCTBA U
XapaKTEPUCTUKH peaTbHBIX MPOIIECCOB U SIBJICHU;

UCIIOJIb30BaTh HMH(POPMAIUIO, MPEACTAaBICHHYIO B BHJE Ta0Iul U
JUarpaMm JJisl pelieHus 3a1ay;

CTPOUTH rpaMKH JIMHEUHOW, KBaAPATUYHON (YyHKIIMIA;

CTpOUTH TpadUKH JTUHEHHBIX YPAaBHEHUH C IByMs [IE€PEMEHHBIMU;

cTpouTh rpaduku GyHKIMH y = S (k#0),y =x3y=|x|,y =x;

HaXOAUTh: 00JIACTh OINpEAENICHUs M MHOKECTBO 3HAUCHUW (DYHKLUU;
HYJTU (YHKIMH; TPOMEXYTKH 3HAKOIOCTOSHCTBA (DYHKIUU; TPOMEKYTKH
BO3pacTaHus U yObIBaHUS (DYHKIIUU;

MCII0JIb30BaTh ONPEACIICHUS YETHOM, HEUETHOU-PYHKIIUA;

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

3aMKChIBaTh YPABHEHUE OKPYKHOCTH C 33IaHHBIM IIEHTPOM U PaJANyCOM;

HaXOJIUTh JUIMHY OTpe3Ka, 3Hasi KOOPAUHATHI €ro KOHIIOB;

MPUMEHSTH: (POPMYJIbI N-TO YJIeHA JJIsl ONPEIEIICHUS WIEHA IPOTrPECCUn
IO €r0 HOMEPY M HOMEpa 4Yji€Ha IPOTrPECCUM; OIPEAEIICHHUS Pa3HOCTH
apu(MeTHuecKoi IpOrpeccuu U 3HaMeHaTeNsl TEOMETPUYECKOI MPOTPeccui;
XapaKTEPUCTUUECKHUE CBOMCTBA JUIs ONPEAEIICHHS BUA ITOCIEA0BATEIbHOCTH,
pelieHus 3a1a4 Ha HaX0XKJIEHUE-3JIEMEHTOB ITPOTPECCHA;

HaXOJUThb CyMMY O€CKOHEYHO YOBbIBalOIIEW TI'€OMETPUUYECKOU
IPOTPECCUH;

CTPOUTh TpaUKU TPUTOHOMETPUUYECKUX (YHKUUNH U TPUMEHITh HX
CBOMCTBA;

MPUMEHSTH MPaBUIIA 7Sl BBIYUCICHUS TPOU3BOIHBIX (DYHKIIUH;

HaXOJIUTh 3HAYEHUS TPOU3BOJHOMN B TOUKE;

ONpeNeNsiTh MPOMEKYTKH MOHOTOHHOCTH, TOYKH JKCTpEMyMa,
IKCTPEMYMBI (QYHKITUY;

CTpOUTh TpaduKu TMOKa3zaTeabHOM  (YHKIMU C  pa3IUYHbIMU
OCHOBaHUSIMU;

NPUMEHATh CBOMCTBA M TrpauKU I[OKAa3aTeIbHOM (QyHKIUU C
pPa3IMYHBIMU OCHOBAaHUSIMU IS CpaBHEHUS 3HAYCHUN MOKa3aTelbHON
GbyHKIIMY, OTIpeieNICHNsI MHOXKECTBA 3HaUYCHU I, HAaOO0IbILIEr0 K HANMEHBILIETO
3HAYCHU;



cTpouTh rpadukud JorapupMUUecKor (PYHKIUU C Ppa3IuYHBIMU
OCHOBaHMUSIMU;

MPUMEHATh CBOWCTBA M TrpaduKu JorapuPmMuyeckod QyHKIHH C
Pa3IMYHBIMM OCHOBAaHUSIMU JUISl CPaBHEHHUS 3HAYCHUU JIOTapu(PpMHUUECCKOMN
GyHKIIMY, HAXOXJICHHS OO0JacTH OMpPEACNICHUS M MHOXKECTBAa 3HAYCHUH,
HanOOJIBIIIEr0 ¥ HAMMEHBIIIETO 3HAUYCHUM.

['eomeTprueckue pUrypsl 1 X CBOKMCTBA
Abumypuenm oondxcen 3Hamb.
CBOMCTBA: CMEXHBIX YIJIOB; BEPTUKAIBHBIX YIJIOB; IEPIECHAUKYJIAPA K
IIPSIMOI; CBOMCTBA YIJIOB IIPU JBYX IapaJUIEJIbHBIX IPSAMBIX U CEKYILEH;
IIPU3HAKU NapAIIIECIBHOCTH NPSMBIX;
[IPU3HAKU: PaBEHCTBA TPEYIrOJbHUKOB; PAaBEHCTBA IIPSAMOYTOJIBHBIX

TPEYTOJIbHUKOB;

CBOWCTBA W  TPU3HAKU:  PABHOOEAPEHHOTO  TPEYrOJIbHHKA,
napajuiesiorpamMmma, MNpSIMOYTOJIbHHKA, pomOa, KBaapara, paBHOOEAPEHHOI
Tpanemuu;

CBOMCTBA: CpeAHEl JIMHUM TPEYTrOJbHUKA, CPEIHEH JTUHUU TPareIuu;
MeJIMaH TPEYToJIbHUKA; BBICOT TPEYTOJbHUKA; OMCCEKTPUCHI TPEYTOJbHUKA,;

TEOPEMBI: O CYMME YTJIOB TPEYTOJIbHUKA; BHEIIHEM yTJIE TPEYTOJIbHUKA,;
COOTHOIICHUU CTOPOH W YIJIOB TPEYrOJIbHUKA, COOTHOIIECHUU KaTeTa M
TUINOTEHY3bl; HAKJIOHHOM W TEPHEHAMKYJsSIpa K TMPsSMOH; HEPaBEHCTBE
TPEYTOJIbHUKA;

teopembl: Iludaropa, oOpatHyro Teopeme Iludaropa;, o cpemHem
MPOMOPIIMOHAIBPHOM ~ (CpEeAHEM  TEOMETPUYECKOM) B MPSIMOYTOJBHOM
TpeyroiapHuke; @ayeca; CHHYCOB;, KOCHHYCOB U CJEICTBHS W3 TEOPEMBI
KOCUHYCOB;

MPU3HAKU TTOA00HUS TPEYTOIHLHUKOB;

CBOMCTBA: KacaTeIbHOM K OKPY>KHOCTH; OTPE3KOB KacaTebHBIX K
OKPY>KHOCTH, MPOBEICHHBIX W3 OJHON TOYKH, OTPE3KOB IMEPECEKAIONTUXCS
XOp[; OTpe3Ka KacaTelIbHOM W OTPE3KOB CEKYIIeW, KOrjJa KacaTellbHas |
CEKyIIas MPOXOJISIT Yepe3 OAHY TOUKY, B3SITYIO BHE OKPYKHOCTH;

IIPU3HAK KacaTeJIbHON K OKPYKHOCTH;

CBOIMCTBAa W NMPHU3HAKK BITMCAHHOTO YETHIPEXYTOJbHUKA, OMHUCAHHOIO
YETBIPEXYTOIbHUKA;

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

aKCHOMBI CTEPEOMETPUHN U CICACTBUS U3 HUX;

IIPU3HAKH: TTapaJUICITLHOCTH MPSMBIX M TUIOCKOCTEH, CKPEIIHBAIOIITAXCS
IPSIMBIX, IEPIIEHANKYISIPHBIX TIPSIMBIX U TIOCKOCTEHH;

CBOWMCTBA: TPHU3MBI, TMapajUieeNuIeia, TUPAMHUIbI, YCEUCHHOU
MUPaMU/IBI,



ompeesieHUe PaBUILHBIX MHOTOTPAHHUKOB;

CBOICTBa TeJ BpallleHHs: [IWJIMHIPA, KOHYCa, YCEYEHHOT0 KOHYca, I1apa
(cdepnr).

Abumypuenm 0ondxicen ymems.

NPUMEHSTh CBOMCTBA (UTYP Ha TUIOCKOCTH M OCHOBHBIC OTHOIICHUS
TUTAHUMETPUU TIPU PEIICHUN 33]1a4;

NPUMEHSTh CBOWCTBA MPOCTPAHCTBEHHBIX (UTYp H  OCHOBHBIC
OTHOIIEHUS CTEPEOMETPHH MPU PEIICHUH 3a71a4.

['eomeTpuyeckue BeIUUYUHbBI
Abumypuenm oondxcer 3Hamb.
ONpPEACICHUSI:  MHOIOYTOJIbHMKA;  JUAroHAJIM  MHOTOYTOJbHHUKA;
MEPUMETPA MHOTOYTOJIbHUKA; BBITYKJIOTO MHOTOYTOJIbHUKA;
(bOpMyIIBI 17151 HAXOXKIEHUS JUTMHBI OKPY>KHOCTH U TUTOIIAN KPYTa,;
CBOMCTBA IUIOIIAAEH MHOTOYTOJIbHUKOB;
dbopMyJibl TUIOMIAUA: TPEYTOJbHUKA, MPSIMOYTOJILHOTO TPEYTOJIbHUKA,

PaBHOCTOPOHHETO TPEYroJIbHUKA, KBaJIpara, OpsIMOYTOJIbHUKA,
napajujiejgorpaMmma, Tpamneuu, poM0a, Kpyra M €ro CeKropa, MpaBUIbHBIX
MHOT'OYTOJIbHUKOB;

CBOMCTBO IUIOIIAEH TTOJI0OHBIX TPEYTOJIbHUKOB;

CBOMCTBA BMHUCAHHBIX YIJIOB, ONMUPAIOIIUXCA HA OJHY M Ty K€ IYTY,
OTHMPAIOIINXCS HA TUAMETP;

CBOWCTBA: TapaUIeIbHBIX TNPSIMBIX; NapaICIbHBIX NPIMON U
MJIOCKOCTH; TTApAJIIETBHBIX TIJIOCKOCTEH;

CBOMCTBA: IEPIEHIUKYIISAPHBIX MIPSAMBIX; TEPIIECHIUKYISAPHBIX TIPSIMOU U
MJIOCKOCTH; TIEPIICHANKYJISIPHBIX TUIOCKOCTEH;

TEOPEMY O TPeX MEPHEHANKYIAPAX;

dbopmynbl: TUIOmMAAM OOKOBOM W TOJHOW TMOBEPXHOCTEH IPU3MBI,
miomana OOKOBOM W TIOMHOM TIOBEPXHOCTEH mNHUpaMuabl, oO0bema
napajieJenunena, Tpu3Mbl, TUPaAMUILL, Tulomaau chepsl; oObeMa mapa;
TUIOMAIM OOKOBOM M IMOJHOM MOBEPXHOCTEH MWJIMHJPA; 00beMa IMUIUHIPA;
TI0MA M OOKOBOM M ITOJTHOM MOBEPXHOCTEH KOHYyca; 00beMa KOHYyCa;

Abumypuenm 0ondxicer ymemsn.

HAXOJIUTh PAcCCTOSTHUE OT TOYKH JO TUIOCKOCTH, PACCTOSTHHUE MEXKTY
napaieIbHBIMU MPSIMBIMH, PACCTOSHUE MEXIY MapauIeIbHBIMU MPSIMOU U
MJIOCKOCTBIO, PACCTOSIHUE MEX Y TTapauIeIbHBIMU TIOCKOCTSIMU;

HaXOJUTh YTOJl MKy IIPSIMBIMH,

HaXOJIUTh YTOJI MEXAY MPSMBIMU B MPOCTPAHCTBE, YTOJI MEXKTY TIPSIMOM
U TUTOCKOCTBIO, YTOJI MEXKTY TUIOCKOCTSIMU;

HaXO0JUTh 00BEMBI M TUIOMIAN TTOBEPXHOCTEH MPU3MbI U TUPAMUJIBI,

HaXO0JUTh 00bEMBI U TUIONIAN TTOBEPXHOCTEH TEJ BpAILICHHUSI.



['eomeTprueckue nocTpoeHus

Abumypuenm oondxcer 3Hamb.

OCHOBHBIE OIEpaIiH, BHITIOJHIEMbBIC IUPKYJIEM U JTHHEHKOM.

Abumypuenm 0ondxicen ymems.

pemniaTh OCHOBHBIE 3aJjadyd HA IMOCTPOCHHE C TMOMOIIBI0 LUPKYJS U
JIMHCHKU;

CTPOUTH CEUCHUSI MHOTOI'PAaHHUKOB TIJIOCKOCTHIO HA OCHOBAHUM aKCUOM
U CIEeACTBUU U3 HUX;

CTPOUTH CEUCHHSI MHOTOTPAaHHUKOB TUIOCKOCTHIO HA OCHOBAaHUH TEOPEM
0 MapajuIeIbHOCTH MPSMOM U TUIOCKOCTH, TTApaJUIeTLHOCTH TUIOCKOCTEH,;

CTPOUTHh CEYCHHS [WIWHIApPA IUIOCKOCTSAMH, TapalIeIbHON U
NePHEHANKYISIPHON OCH UITUHIPA;

CTPOUTH CEYEHHE KOHYCa MIIOCKOCThIO MapaljIeIbHOM €ro OCHOBAHUIO;
IJIOCKOCTBIO, TPOXOISIIEH Yepe3 BEPIIUHY KOHYCa U XOP/1y OCHOBAHHUS.

COAEPXAHHE YYEBEHOI'O MATEPUAJIA
Yucia 1 BBIYUMCICHUS

Harypanbubie uncna. CrioxkeHue, BBIYUTAHUE, YMHOKECHUE U JCICHUE
HaTypaJibHbIX yncen. CpaBHEHHE HATypalbHbIX Yucell. [[pocThie U coCTaBHBIE
yucia. [lenurens, kpaTHOE. YeTHbIE U HeUeTHbIC ynciia. [Ipu3Haku genmmoctu
Ha2,3,4,5,9,10. lenenue ¢ octatkoM. PaznoxeHue HaTypajabHOTO YKcia Ha
npocThie MHOXUTeNU. OOmmuil aeauTenb, HanOOIbIINKA OOIHMK ACTUTENb.
OO6m1ee kpaTHOE, HAMMEHbIIIEE 00Iee KPaTHOE.

Llenpie uncna. JIeCcTBUS HAA LEABIMA YHACIAMU.

OObikHOBeHHbIE ApoOu. IlpaBuibHblE M HENpaBWIbHBIE JIPOOH.
OcHoBHOe cBoicTBO JApoOu. CokpaiieHue OOBIKHOBEHHBIX JAPOOEH.
CpaBHeHHe OOBIKHOBEHHBIX JpoOei. Omepamuu CI0KEHUS, BbIYUTAHUEC,
YMHOXXEHHE W JIeJICHHEe OOBIKHOBEHHBIX apoOed. CMemaHHble 4YHCIa |
NIEHCTBUA C HUMU.

Hecarnanpie apobu. CpaBHEHHE MIECATHYHBIX apobOeit. Omeparuun
CJIIO)KCHHE, BBIUUTAHUE, YMHOXXECHHE W [IeJICHUE JECATUYHBIX ApOOEH.
OxkpyrieHue yucesn.

PanmonanbHbie yncina. J[eicTBus ¢ palilMOHAIbHBIMU YHCIIAMU.

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

[Tpouentsl. [Iponopuns. OcHOBHOE CBOMCTBO mponopuuu. lIpsamas u
oOpaTHas TPONOPIHOHAIBHOCTD.

CTteneHb ¢ HATYpaAJIBHBIM M IIEIBIM MTOKa3aTeIeM.

CreneHs ¢ pallMOHAIBLHBIM MTOKA3aTEJIEM.

Apudmernueckuii KBaJApaTHBIM KOPEHb M KOPEHb N-Ml CTENEeHW U3
JIEMCTBUTEILHOTO YHCIIA.

Jlorapudm uucna. J{ecaTHuHbIN JTorapudm.



Pangnan. Yucno r.
Cunyc, KOCUHYC, TAHT'€HC, KOTAHT€HC TPOU3BOJIBLHOIO yTIIA.
ApKCHUHYC, apKKOCUHYC, apKTaHT'€HC, ApPKKOTAHT€HC YHUCIIA.

Bripaxenus u ux npeodpa3zoBaHus

YucnoBsle BoIpakeHUsl. AnreOpanueckue BbIpakeHUs. T0XIECTBEHHO
paBHbIC BhIpKEeHUSI. DOPMYJIbI COKPAILIEHHOTO YMHOXEHUSI:

a? —b*=(a—b)-(a+b);

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

(a—b) 2=a?-2ab+b?.

OnHounen u MHorowieH. CJOXEHUE, BBIUMTAHUE, YMHOXKEHUE
MHOTOYJICHOB, JEJI€HUE MHOTOUYJIEHA Ha OJHOWIEH. Pa3noxeHnne MHOrousIeHa
Ha MHOXKUTENU. TOXIEeCTBEHHBIE TPEOOPA30BAHMS MHOTOUJICHOB.

KBagpaTHeii TpexwieH. Pa3nokeHWe KBagpaTHOTO TpeXwieHa Ha
JIMHEUHBIE MHOXKUTEIH.

Panmmonaneubie apoOu. OCHOBHOE CBOMCTBO ApoOu. JledcTBusi Han
anredpandecKuMu JIPOOSMHU. ToxnecTBEeHHbIE npeoOpa3oBaHUs
palMOHAIBHBIX BBIPAXKEHUM.

Kopensb n-ii crenenn (NeN, n = 2). OcHOBHBIC CBOMCTBa KOPHS N-i
crenenu. [IpeoOpazoBaHue BRIpAKEHUH, COACPKAIMX KOPHU N-11 CTENICHHU.

CooTHoOIIIEHUSI MEKTy CHHYCOM, KOCUHYCOM, TAHT'€HCOM U KOTAHT€HCOM
OJIHOTO M TOTO k€ yTiia (TPUrOHOMETPUUECKHUE TOXKJIECTBA).

dopMmyJibl: TIPUBEACHUSI, CYMMbl M Pa3HOCTH apTyMEHTOB, JIBOMHOTO
apryMeHTa; MpeoO0pa3oBaHUsI CyMMBI W Pa3HOCTH TPUTOHOMETPUYECKUX
GbyHKIMIA B TPOU3BEACHUE;

ToxxnecTBeHHBIC TTPEOOPA30BAHUS TPUTOHOMETPHUIECKUX BBIPAKECHUM.

CBoiicTBa cTeNEHEN C HATYPAbHBIM U LEJIbIM MOKA3aTEISIMH.

CBolCTBa CTENEHEN ¢ pallMOHAIBLHBIMU MTOKA3aTEISIMMU.

OcHoBHOE JIorapu(hMUIECKOE TOKIECTBO.

Jlorapudm nipousBeneHus, crenenu, yactuoro. opmyna nepexoga ot
jorapudMa ¢ OJHUM OCHOBAHUEM K JIOTapru(PMy ¢ IPYTUM OCHOBAHUEM.

ToxxnecTBeHHBIE npeoOpa3oBaHus BBIPAKCHUH, COJIEpKAIIUX
JorapuMsl.

YpaBHEeHUS U HEPABEHCTBA

YpaBuenue. Kopenb ypaBHeHUs. PaBHOCHIIBHBIE YPABHEHHS.

JluHeliHOE ypaBHEHME C OJHOW IEpPEMEHHOW. PelieHue ITUHEWHBIX
YPaBHEHUI C OJHOW NEPEMEHHOM.

KBanparnoe ypaBauenne. @opmyiibl KOpHENH KBAAPATHOTO YPABHECHUS.

Teopema Bueta. Teopema, oOparHas Teopeme Buera.

PanmonanbHbIe ypaBHEHHUS!, CBOASIIIMECS K KBAAPATHBIM YPABHECHUSIM.

JpoOHO-paloHabHbIE YPAaBHEHUSI.



HNppaumnoHanbHbie ypaBHEHUS.

TpUroHOMETPUYECKUE YPABHEHHUS.

UucnoBble  HEPABEHCTBA, MX T'E€OMETPUYECKAs HWHTEPHIPETALHS.
CBOICTBA YHCIIOBBIX HEPABEHCTB.

JluHEeliHOE HEpPAaBEHCTBO C OJHOW IEPEMEHHOW. PaBHOCHIIBbHBIE
HEPABEHCTBA. PellleHne JMHEWHBIX HEPABEHCTB C OJIHOM IEPEMEHHOM.
JIBOVIHBIE HEPABEHCTRA.

KBanparneie HepaBencTBa. (CHUCTeMBl KBaJpaTHBIX HEPABEHCTB,
pPEILICHUE CUCTEM U COBOKYITHOCTEW HEPABEHCTB.

PammmonansHbie HepaBeHCTBA. [[poOHO-pallMOHAIBHBIE HEPABEHCTBA.
Mertona uHTEpBaNOB ISl PELHICHUS PALIMOHATIbHBIX HEPABEHCTB.

CucTeMbl TMHEWHBIX, KBAJIPATHBIX, PALIMOHATIBHBIX YPABHEHUN C IBYMS
IIEPEMEHHBIMU.

CucTteMbl JIMHENHBIX, KBaJIPATHBIX, PALIHOHAIBHBIX HEPABEHCTB C OJTHOU
IIEPEMEHHOM.

[TokazarenbHbie U JIorapu@MUYECKUE YpaBHEHUSI U1 HEPABEHCTBA.

Koopaunatsl u GpyHKIMH

JIuneliHble ¥ cTON0YAThIE AUATPAMMBI.

Koopaunatsslii 1yd. KoopanHaTHas npsiMasi 1 IpAMOYTOJIbHASL CUCTEMA
KoopauHat. OmnpeneneHue KOOPAMHAT TOYKM Ha KOOPAMHATHOW MNPSIMOM M
KOOPJIMHATHOM IJIOCKOCTH. [locTpoeHne TOUKM Mo ee KOOpAUHATAM.

PaccrosiHue Mexly AByMsl TOUKaMU Ha KOOPJIMHATHOM TJIOCKOCTH.

[Tonsitue ¢ynkuun. OOnacTe omnpeneneHus QyHKUUA. MHOXECTBO
3HaueHul pyHkuuu. CriocoOsl 3aaanus Gyukuuu. ['paduk pynxuuu. Hynu
bynkuuu. [IpomMexyTku 3HAKOMOCTOSAHCTBA. UYETHOCTh M HEUYETHOCTh
dbynkuun. [lepuogmanocts Gynkiuu. Bospactanve u yObiBanue (pyHKIUH.
MaxkcuMymbl 1 MUHUMYMBI pyHKIMH. Hanbosnbliee 1 HauMeHblee 3HaYeHUS
GbyHKIMHA Ha IPOMEKYTKE.

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

OyHKIMA Y = ax + b, ee cBoicTBa u rpaduK.

OyHKIHSA Yy = E (k=0), ee cBolicTBa 1 TpaduK.

®dyukuua y = ax? + bx + ¢ (a # 0), ee cBoiicTBa u rpaduk.
dyukuua y = x>, ee cBolicTBa U rpaduk.

®ynknus y = v/x , ee cBOHCTBA 1 rpaduK.

dyukuus y = |x|, ee cBoiicTBa U rpaduk.

Oyukmus y = a* (a>0, a# 1), ee cBoiicTBa 1 rpaduk.
®yukuus y = log, x (2>0, a# 1), ee cBolicTBa u rpaduk.
OyHKIMSA Y = Sin x, €€ CBOKWCTBA U IpaduK.

DyHKIUSA Y = COS X, €€ CBOUCTBA U rpaduK.



OyHKIMA Y = tg X, €e CBOMCTBA U Tpaduk.

OyHKIMSA Y = ctg X, ee CBOMCTBA U rpaduK.

YucnoBasi mocien0BaTeNbHOCTh. Apu@MeTndyecKkas U reoMeTpruiecKas
nporpeccud. POpMysibl N-r0 4WjeHa U CYMMbl N  TEPBBIX YICHOB
apu(METHIECKON U TeOMETPUUECKON Tporpeccun. beckoneuHo yObIBaromast
reOMETPUYECKAsS IIPOTPECCHSI. XapakTepuCTUIECKUE CBOMCTBaA
apu(pMETUYECKON U TEOMETPUUECKON MPOTPECCUH.

[Ipou3BogHasA, (U3HUECKUN CMBICI MPOU3BOJHOW, T€OMETPUUYECKUN
CMBICT pou3BoAHOM. [IpaBuna BeruucaeHus npousBoausix: (cf)’ = cf’
f+9) =f+9 () =fag+fg, (L) =TS Comn vexay
3HAaKOM MTPOU3BOJIHON (QYHKIIMU U €€ BO3PACTAHUEM HIIM yObIBAHUEM.

['eomeTpuueckue GUrypsl 1 X CBOKWCTBA

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, JUArOHATU MHOTOYTOJIbHUKA.

TpeyronbHuK, €ro MenuaHa, OMcceKkTpuca, BbicoTa. [IpsIMOYTOIbHBIN,
OCTPOYTOJIbHBIM, TYMOYTOJbHBIA TPEyroabHUKH. CBOWCTBO OHCCEKTPHUCHI
TpeyroibHuka. CBOWCTBO MeauaHbl TpPEyroyibHUKa. COOTHOILICHUS MEXKIY
CTOPOHAMM U yTJIAMU MPOU3BOJIBHOTO U MPSIMOYTOJILHOTO TPEYTOJIbHUKA.

PaBeHCTBO TpeyroabHUKOB. [IpU3HaKKU paBEHCTBA TPEYTOJIbHUKOB.

PaBHOOEpeHHBIN TPEYTOJbHUK. CaolicTBa u [IPU3HAKU
PaBHOOEPEHHOTO TPEYTOIbHHUKA.

PaBHOCTOpOHHUI TPEYTOIBHUK.

Teopema [Tudaropa. Teopema, oOpatnas Teopeme [ludaropa.

[TepnieHuKysIp ¥ HAKJIOHHAS.

Teopema dDaneca.

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

Cpennsis TMHUS TPEYTOJIbHUKA U €€ CBOMCTBA.

CymMa yrjioB TpeyrojibHMKa. BHEWHWNA yroa TpeyroJibHHUKA.
HepaBeHCTBO TpeyroiapHUKA.

Teopema cunycoB. TeopeMa KOCHHYCOB. PerieHrne TpeyrojibHUKOB.

CBOMCTBO CEPEIMHHOTO NEPIEHIUKYIISIPA K OTPE3KY.

UeThlpeXyroJbHUKKU:  MapajijiejiorpaMM, IPSMOYTOJIbHUK, POMO,
KBaJpaT, Tpaneuus.

CpenHsis nTMHUA Tpanenyy U €€ CBOMCTBA.



CyMMma BHYTPEHHHX YIJIOB BBIITYKJIOIO MHOTOYTOJIBHUKA.

OKpyKHOCTb 1 KpyT. X0pAa, AMaMeTp, paauyc. Jlyra okpy>KHOCTH.

B3anmHoe pacrnonoxkeHue mnpsAMou M OKpyxHocThu. KacarenbHas n
CeKyIlasi K OKPY>KHOCTH.

I{enTpanbHble U BIIMCAHHBIE YTJIBL.

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

BrnimcaHHbIE U ONTHCAHHBIE YETBIPEX YT OJIBHUKH.

[IpaBUIBbHBIE MHOTOYTOJIBHUKH.

B3anmHO€E pacnosnokeHue TOUEK, IPSAMBIX U IIJIOCKOCTEH.

[TapayutenbHbIe NpssMBIE B IIpOCTpaHCTBE. lIpu3HaK mapajuiesbHOCTU
MPSAMBIX.

[Ipsimast, mapaienbHas wiockocT. [Ipu3Hak nmapaymieTbHOCTH OPSIMOU
Y IIJIOCKOCTH.

CkpemmBatomuecs npsimble. [Ipu3Hak CKpemuMBarOMMXCS NPSIMBIX.
Yron Mexay NpsMbIMU B IPOCTPAHCTBE.

[TapannenpHblie miockocTr. [Ipu3Hak napaaierbHOCTHU IIOCKOCTEN.

CBoMCTBA MapaJUIETbHBIX MPSAMBIX U IIJIOCKOCTENW B IPOCTPAHCTBE.

[leprieHAMKYISPHBIE MTPSIMBIE.

Ipsimas, IEpIECHAUKYIApHAs IJIOCKOCTH. ITpu3Hak
NIEPIICHIUKYIISIPHOCTH IIPSMOU U ITUIOCKOCTH.

IlepneHaukynsip W HaKJIOHHAs K IUIOCKOCTU. Teopema O Tpex
NEPIICHINKYISIpax.

JIByrpanssiil yroii. JIMHEHHBINA yroja ABYyIrPaHHOIO yIJIa.

IlepnienaukynsipHble  TUIOCKOCTU. [IpuM3HaK mnepneHAUKYJISPHOCTH
IJIOCKOCTEMN.

CBoiicTBa NepHEHAUKYISIPHBIX TPSMBIX U TIIOCKOCTEH.

[Ipu3ma, ipsAmas u npaBWibHaA NpU3MBbL, napamuienenunes. [lupamuna,
MpaBUJIbHAS NMUPAMU/IA. Y CEUEHHAs MUPAMU/IA.

Humuaap. OceBoe ceuenme mwimHApa. Pa3Beprka OOKOBOMU
MOBEPXHOCTU LHWJIMH]IPA.

Konyc. OceBoe ceuenue koHyca. Pa3zBepTka OOKOBOl MOBEPXHOCTHU
KOHYyCa Y CEUEHHBIN KOHYC.

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

['eoMeTpruecKkre BETMUNHBI
JnuHa otpe3ka. Paccrosnue mexnay AByMs ToukamMu. PaccrosiHue ot
TOYKH J0 IpsMON. PaccTosiHue MeXly MapaJuIeIbHBIMUA MPSIMbIMHU.
Jlnvna nomanou. [leprumMerp MHOTOyrojabpHUKA.
JInHa OKPYKHOCTH U €€ TyTH.
ITiomans kpyra u €ro cexkropa.



N3mepenunst HIEHTPAIBHBIX U BIUCAHHBIX YTJIOB.

[nomans ¢urypsl. Ilnomane TpeyroibHUKa, MNapalieorpaMmma,
NpsSIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneluu.

Paccrossane or TOYkM A0 MIIOCKOCTH. PaccrosiHme  Mexnay
MapaJuIeIIbHBIMU NIPSAMBIMU. PaccTosiHME MeXay napauieabHbIMU HPSIMOU U
IJIOCKOCTBhIO. PaccTossHue Mexay napaiebHbIMU IIJIOCKOCTSMM.

Yron Mexay NpsAMbIMUA. YTOJ MEXAY IMPSAMBIMUA B IPOCTPAHCTBE. YTOJ
MEXKIY NPsAIMOUM M IUIOCKOCTBIO. Mepa ABYrpaHHOro yrya. Yrojl Mexay
IJTIOCKOCTSMM.

[Imomaan OOKOBOM M TOJMHOM MOBEpXHOCTEH mnpusMbl. [lnomanb
OOKOBOM U MOJTHOM MOBEPXHOCTEN MPSIMON MPU3MBI.

[Tnomaayu 60KOBOM M MOJHON MOBEPXHOCTEN TUPAMUJIBI.

O6bem npusmMbl. OObEM MUPAMUIBI.

[Tmomans chepsl.

[1nomaayu 60KOBOI M MOTHOM MOBEPXHOCTEN ITUIHMHAPA.

[Tnomaan 60KOBOM U MOJTHON MOBEPXHOCTEN KOHYCA.

O6beM mummHApa. O6beM KoHyca. O0beM mapa.

I'eomeTpruueckue ocTpoeHus
IlocTpoeHne ¢ TMOMOIIBKD LHPKYJd W JIMHEMKH CEPEAUHHOIO
NEPIEHIUKYIISIPA K OTPE3KY, YIJia, pABHOTO TaHHOMY, OMCCEKTPUCHI YIIa.
Jlenenue oTpeska Ha MPONOPLUOHATIBHBIC YACTH.
CedeHuss MHOTOTPAHHUKOB TJIOCKOCTSIMH.
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O.H. IIuprotko. — Munck: Haponnas acsera, 2017.

8. AnreOpa: ydeOHOe mocoOume s 7 Kjacca YYpEKISHUU OOIIero
cpeaHero obOpasoBaHMs ¢ pycckuM si3pikoMm oOyuenms / W.I. Apednesa,
O.H. ITuprotko. — Munck: Hapoanas acsera, 2022.

9. 'eometpus: yueOHOe mocobue ayig 7 Kiacca ydpexaeHUN 0OIIero
cpeaHero oOpa3oBaHUsA C pycckuM si3pikom obOyuenms / B.B. KazakoB. —
Munck: Haponnas acsera, 2017.

10. 'eomeTpusi: yuebHoe mocobue st 7 Kilacca yUYpexKAeHU 00I11ero
cpeaHero oOpa3oBaHUsl C pyccKuM si3bikoM oOyueHus / B.B. Ka3zakoB. —
Munck: Haponnas acsera, 2022.

11. Anre6pa: ydeOHOe mocobue s 8 Kiacca ydpexaeHUN O0OIIero
cpeaHero o0Opa3oBaHMS C pycCKuM si3plkom oOyuenus / W.I'. Apednesa,
O.H. [Muprotko. — Munck: Hapoanas acsera, 2018.

12. T'eomeTpusi: yuebHoe mocobue st 8 Kilacca yUpexkaeHU 00I1ero
cpeaHero oOpaszoBaHus C pycckuM si3bikom obOyuenus / B.B. KazakoB. —
Munck: Haponnas acsera, 2018.

13. Anrebpa: ydeOHoe mocoOue g 8 Kjacca YUpexaeHU oOIIero
cpeaHero o0Opa3oBaHMS C pycCKuM si3plkom oOyuenus / W.I'. Apednesa,
O.H. Iuprotko. — MuHCK: Anykanpis 1 BeixaBanue, 2024,

14. TeomeTpusi: yuebHOe mocoOue st 8 Kiiacca yUpexKACHU 00IIero
cpeaHero oOpa3oBaHUs C pyccKuM si3pikom obOydenms / B.B. KazakoB. —
MuHck: Anxykaribis 1 BeixaBanue, 2024,

15. Anrebpa: ydebHOe mocoOue g 9 kjmacca yupexaeHUi oOIIero
cpeaHero o0Opa3oBaHUs C pycckuM si3bikoM oOydenus / W.I'. Apednena,
O.H. [Iuprotko. — Munck: Haponnas acsera, 2019.

16. T'eomeTpusi: yuebHOE TocoOue st 9 Kitacca yupekaeHU 00IIero
cpeaHero oOpa3oBaHUsS C pycCcKuM si3pikom oOydenms / B.B. Kazako. —
Munck: Haponnas acsera, 2019.

17. CoopHuk 3amad mo anredpe: ydyeOHOe mocobme mnsa 7-9 kiaccos
YUPEXKIACHUHN O0IEero cpeaHero o0pa3oBaHMs ¢ PYCCKHM SI3BIKOM 00ydeHus /
N.I". Apednera, O.H. [Tuprotko. — Munck: Haponnas acsera, 2020.



18. Anre6pa: ydeOHoe mocobme mis 10 kmacca ydpexaeHuil o0Iero
cpeaHero o0Opa3oBaHUsl C pycckuM si3bikoM oOydenus / W.I'. Apednena,
O.H. IIuprotko. — Munck: Haponnas acsera, 2019.

19. Coopuuk 3amau mo anredpe: ydeOHoe mocobme s 10 kmacca
YUPEKJICHUN OOIIEro cpeaHero oopa3oBaHMs ¢ PYCCKUM SI3BIKOM OOy4YeHUS
(6azoBeii 1 moBbIIeHHBIM ypoBHH) / W.I'. ApedreBa, O.H. [luproTko. —
Munck: Haponnas acera, 2020.

20. T'eometpusi: yuebnoe nmocodue it 10 kiacca yupexaeHuit o0Iiero
CpeIHero oOpa3oBaHUsI C PYCCKUM SI3bIKOM 0OyueHusi (0a30BbIA U
noBbIllIeHHbIA ypoBHU) / JILA. Jlatotun [u np.]. — MuHCk: Anykaipis 1
BoixaBanue, 2020.

21. AnreGpa: yueOHoe mocobue s 11 kmacca ydpexaeHuid oOIero
cpeaHero obOpa3oBaHHS C pycCKHM si3plkom oOyuenus / W.I'. Apednena,
O.H. [Tuprotko. — Munck: Hapoanas acsera, 2020.

22. CoopHuK 3amaud 1o aireOpe: ydeOHoe mocobuwe nans 11 kmacca
YUPEKJICHUN OOIIEro cpeaHero oOpa3oBaHUsl ¢ PYCCKUM SI3BIKOM OOyYEHUS
(OazoBeiii u moBbieHHBIM ypoBHH) / W.I'. ApedreBa, O.H. [IuproTko. —
Munck: Haponnas acsera, 2020.

23. I'eoMetpusi: yuebHOe nocodue ais 11 kmacca yupexaeHuil o01ero
CpeIHEro o0Opa3oBaHUS C PYCCKUM S3BIKOM 0OyudeHHs (0a30BBIM W
noBbIIeHHBI ypoBHU) / JI.A. Jlatotun [ np.]. — Munck: benopycckas
Ounukiionenust umenu Ilerpycst bposku, 2020.

24. COopHUK 3aja4 MO TEeOMETpuu: yuyeOHoe mnocobue miusa 10 —
11 knacca ydpexxJIeHuil 00IIero CpeaHero o0pa3oBaHUsl C PYCCKUM SI3bIKOM
oOyuenusi (06a3oBblii ¥ TOBbIIEHHBIM ypoBHH) / JLLA. Jlatrotun, B.Jl.
YeboTtapeBckuii. — Munck: Haponnas acsera, 2021.



