YTBEPXJIEHO
IIpuka3z Munuctpa oOpa3zoBaHus

Pecnybnuku benapych
10.10.2024 Ne 451

[IporpammMa BCTYIUTENBHBIX UCTIBITAHUI
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JUTSl TIOJTyYEHUs OOIIETO BBICHIETO

U CIEIMAJIbHOTO BHICIIETO 00pa3oBaHus,
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I[TOACHUTEJIbHA S 3AITNCKA

[IporpaMMa BCTYNUTEIBHBIX HCIHBITAHUN IO Y4eOHOMY TIPEAMETY
«MaremaTuka» TMpeaHa3HauYeHa sl JIUI, TMOCTYMNAIOUUX B YUYPEKICHUS
BBICIIETO 00pa3oBaHUs IJIsS MOJYyYEHUs] OOIIETO BBHICIIETO U CIEIUAIBLHOTO
BBICIIETO 00pa30BaHUsI.

TpeGoBanusi K MOArOTOBKE aOMTYPUEHTOB M COJEpKaHHE Y4eOHOTO
MaTepuansa CTPYKTYPHPOBaHBI 1O OCHOBHBIM COJICPKATCIBHBIM JIMHHUSIM
y4eOHoro npeaMera «MaremaTukay.

TPEBOBAHIA K IIOAI'OTOBKE ABUTYPUEHTOB
Yucna u BEIYUCIICHUS

Abumypuenm oondxcen 3Hamv.

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

IpaBUJia OKPYTJICHUS HATYPaJbHBIX YUCEN, ACCATUUHBIX APOOEi;

OCHOBHO€ CBOMCTBO J1po0u;

IpaBUJia BBHITIOJTHEHUSI apu(PMETUUECKUX JIEUCTBUM C pallMOHATbHBIMU
YUCJIAMU;

0003HAYCHUS YMCITIOBBIX MHOYKECTB;

MpaBWia HaXOXJICHUSA IPOIEHTAa OT YMCJIA, YUCJA MO €ro MPOILECHTY,
MPOLIEHTHOTO OTHOIICHUS YU CEIT,

CBOMCTBA NIPONOPLNH;

F€OMETPUYECKUN CMBICT MOAYJISI YUCTIA;

OTPE/ICJICHUSI U CBOMCTBA apu(PMETUUECKOTO KBaIPaTHOTO KOPHS U

KOPHS N-U CTENEHU U3 JEUCTBUTEIIBHOIO YHCIIA;

ONpEJECICHHUSI CTENEHEN C HAaTypaJbHbIM, ILEJIbIM U PAMOHAIHLHBIM
MOKa3aTesIsIMu;
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3HAYEHMS BBIPAXKCHUI arcsin a u arccos a npu a, papHoMm 0, ¥z,
v V3
2, +1, u BeIpakeHuii arctg a u arcctg a pu a, paBHoM 0, ~ 3 1, +3;
ompeesieHue orapudma qucna.
Abumypuenm oondxicen ymems.
BBITIOJIHATH OIEpalliy CJIOKEHHUS, BBIYUTAHUSA, YMHOXKEHHUS, JEJICHUS
JNEWCTBUTEIBHBIX YHCEN,
HaXOJUTh JETUTEIN YUCJIa U KPAaTHbIC YKCIIA; OOIIUE JIETUTENIU YUCel
U oOIlMe KpaTHbIE YKCEN; HauOOJbIINKA OOIIMI NENUTENIb U HauMEHbIIEe
o011iee KpaTHOE;
BBITIOJIHATH JCJICHUE C OCTATKOM M MPEICTABIATH YUCIO B BUJIE CYMMBI
OCTaTKa U MPOU3BEACHMS YaCTHOrO | Jenutens (a=b - g+ r,rae 0 < r <b);
HaXOJUTh 3HAYECHUS CTEIEHM 4YHCIa C HaTypaJlbHbIM M  IEJIbIM
MOKa3aTeNsIMU;
PUMEHSTH MPaBUJIa COKpAIICHUS APOOEii;
CpaBHUBATH IPOOH;
BBITIOJIHATH MPE0OPA30BAHUS YUCIOBBIX BHIPAXKEHUH C PAllMOHATILHBIMU
YUCJIaMUu;
HaXOJUTh MPOIIEHT OT YHMCJIA, YUCJIO MO €ro MPOIEHTY, MPOIEHTHOE
OTHOIIICHUE YHCET;
HaXOJIUTh HEM3BECTHBIN WICH MPOMOPIIHH;
OKPYTJISTh YUCIIA U PE3YIbTaThl BBIYUCIECHUH C 3aJaHHON TOYHOCTHIO;
HaXOJIUTh MOJYJIb YHCTIA;
BBIYHCIIATh apU(METHUECKUN KBaJIpaTHBI KOpEHb M KOpEHb N-ii
CTEIEeHU U3 JICUCTBUTEILHOTO YHCIIA;
BBITIOJIHATh TIPeoOpa3oBaHWS W BBIYMCIATH 3HAUYCHHUS YHCIOBBIX
BBIPAXEHUM, COJIEPKAITUX OTIEPAIMI0 U3BJICUCHUS KBAJIPATHOTO KOPHSI;
NEpPEeBOJIUTh TPAAyCHYI0 MEPYy VYIJIOB B paJIMaHHYIO U BBINOJHATH
oOpaTHOE JICHCTBUE;
WCIIOJIH30BaTh C€IMHUYHYIO OKPY>KHOCTBH [IJISi HAaXOXKJICHWUS 3HAYEHUU
CHUHYyCa, KOCHHYCa, TAHT€HCA U KOTAHT'E€HCA 33/IaHHBIX YTJIOB;
HAaXOJWUTh YHUCJIOBBbIC 3HAYEHUS TPUTOHOMETPUUYECKUX BBIPAKEHUN,
UCIIONB3Ysl 3HAUYE€HUs CHHYCa, KOCHHYCa, TaHT€HCa M KOTaHIeHca
MIPOU3BOJILHOTO yTJIA.
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BripaxkeHus 1 ux npeodpa3oBaHUs
Abumypuenm oonodicen 3Hamb.



(OpMyJIBI COKpAIIEHHOTO YMHOXKEHMsSI: KBaapaT CyMMbl M KBaapar
PA3HOCTH JIBYX BBIPQXKEHUI; pa3HOCTh KBAJIPaTOB JIBYX BBIPAKEHU;

IpaBUJia U AJITOPUTMBI JEHCTBUI C OJJHOUJIEHAMH U MHOTOUYJIEHAMU;

CHOCOOBI PA3JI0KEHUSI MHOTOUJIEHA HA MHOKHUTENH;

IpaBuja  CJIOXKEHHS,  BBIUYMTAHUSA,  YMHOXEHUS U JICJICHUS
panMoHaNIbHBIX APOOEH;

MpaBUJjia COKPAIEHUs pAllMOHAIIBHBIX IPO0OEii;

CBOMCTBA apu(PMETHUECKOTO KBaAPATHOI'O KOPHA U KOPHA N-1 CTENEHH;

COOTHOILIEHUS ~ MEXIY CHHYCOM, KOCHHYCOM, TaHI'€HCOM U
KOTaHI'€HCOM OJTHOTO M TOT'O K€ yIila (TPUTOHOMETPUUYECKUE TOXKIECTBA);

(opMyIbl: TpPUBENEHUSA, CYMMbl M Pa3HOCTU apryMEHTOB, JBOWHOIO
apryMeHTa; NpeoOpa3oBaHUs CYMMbl U Pa3HOCTU TPUTOHOMETPUUECKUX
(GyHKLMI B IPOU3BEACHUE;

CBOMCTBAa CTEMEHEH C HaTypallbHbIM, LEJIbIM M PALHMOHAIBHBIM
NOKa3aTeJsIMU: YMHOXXEHHE M JICJICHUE CTENEHEH, BO3BEICHHE CTENEHU B
CTENEHb, CTENIEHb MPOU3BEICHUS U YaCTHOIO;

OCHOBHOE€ JIOTapU(MUYECKOE TOKAECTBO;

CBOMCTBa JOorapu(MoB;

(dopMyiy mepexosa Ot jgorapudma ¢ OJHUM OCHOBAHUEM K Jorapudmy
C IPyTHM OCHOBAaHHEM.

Abumypuenm 0ondxicer ymems.

MPUBOAUTH OAHOUYJIEH U MHOTOYJIEH K CTAHJAPTHOMY BUJY, BBIIOJIHSATD
olnepalud C OJHOWIEHAMU W MHOTOWICHAMH: YMHOXXEHHUE, JACJICHHE U
BO3BEJICHUE B CTENEHb OJIHOWIEHOB, MPUBEICHUE MOJOOHBIX ClAaraeMbIX
MHOTOYJI€Ha, YMHOKEHHE U JECJICHHUE MHOTIOYIEHA HAa OJHOYJIEH, CIOKEHHUE,
BBIYMTAHUE, YMHOKEHNE MHOT'OUYJIEHOB;

NPUMEHSTH (OPMYJIbl COKPAILIEHHOTO YMHOXEHUS JJ1 TOXKIECTBEHHbIX
npeoOpa3zoBaHUl MHOTOUYJICHOB;

packiiapBaTh MHOTOYJIEHBl HAa MHOMKHUTEIU CIIOCOOAMM: BBIHECEHUS
OOILIEro MHOXHUTENSI 3a CKOOKH, TPYNIUPOBKH, HpUMEHEHUs Gopmys
COKpAIIICHHOTO YMHOXXEHMS: KBaJpaTa CyMMbl M KBaJpara Pa3HOCTH JIBYX
BBIPQKEHUHN; PpA3HOCTHM KBAJpaTOB JIBYX BBIPAKEHUW; pacKialbIBaTh
KBaJIpaTHBIA TPEXUWIEH HA MHOXKUTENH;

HAXOJUTh 00JIACTh OMPEEICHUSI BHIPAXKEHUS C IEPEMEHHOM;

BBITMOJIHSATH ONEpalliy C pallMOHATIbHBIMU APOOSIMH;

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

UCIOJIb30BaTh 3aKOHBI apU(PMETUYECKUX ACHUCTBUU M YHPOLICHUS
BBIYHMCIICHUN U TPeoOpa3oBaHus BbIpAKEHUH;

BBIIIOJIHATh  TOKJIECTBEHHbIE IPEOoOpa3oBaHUsl pPAlUMOHAIBHBIX U
UPpaLMOHAIBHBIX BBIPAKEHUM;



HaxOJUTb YMCIIOBBIE 3HAYEHUs TPUTOHOMETPUUYECKUX BBIPAKCHUU,
UCIOJIb3Ysl 3HAUEHUS TPUTOHOMETPUYECKUX (PYHKIUN U COOTBETCTBYIOLIUE
bopMyIIBL;

BBINOJHATh TOXJAECTBEHHbIE INPeoOpa30BaHUsl TPUTOHOMETPUUECKHUX
BBIPAXKEHUI C MOMOLIBI0O TPUTOHOMETPUYECKUX POpMYyIT;

IIPUMEHAThL  CBOMCTBA CTENEHEM C HATYPAIbHBIM, LEJIBIM W
pallMOHANBHBIM II0KA3aTEsAMU JUIl  BBIYMCICHUSA 3HAYCHUW YHCIIOBBIX
BBIPXKECHUI U Pe0Opa30BaHUs BbIPAKEHUN;

OPUMEHSTh OCHOBHOE JIOrapu(PMHUECKOe TOXKJIECTBO U CBOMCTBa
Jorapu(moB ISl YIPOILLEHUS BbIPAKEHUH;

BBIMOJHATh TOXKJIECTBEHHbIE MPEOOpAa30BaHUs MOKA3aTEIbHBIX U
J0rapu(pMUUECKUX BBIPAKEHUH.

YpaBHEHUS U HEPABEHCTBA

Abumypuenm Oondxcer 3Hamb.

CBOWCTBA YMCJIOBBIX HEPABEHCTB;

CIOCOOBI  PEIICHUS CHUCTEM JIMHEWHBIX ypaBHEHUW C JAByMs
IIEPEMEHHBIMU;

BUJIbI KBAJPATHBIX YPABHECHUN,

dbopMynBl:  OUCKpUMHHAHTAa  KBagpaTHOTO  ypaBHEHHUS, KOpHEU
KBaJIpaTHOTO YPAaBHEHUS;

TeopeMy Buerta, Teopemy, oopaTHyto Teopeme Buera;

AJITOPUTM NMPUMEHEHUS METOJIa UHTEPBAJIOB;

OCHOBHBIE METO/Ibl PELICHUS UPPALMOHAIIBHBIX YPABHCHUM;

(dbopMyIIBI pelieHus: MPOCTEHIINX TPUTOHOMETPUIECKUX YPaBHEHUH;

OCHOBHBIE METOJBI PEIICHMs] TMOKAa3aTeIbHBIX W JIOTapU(PMUUYECKHUX
YpaBHEHUH MW HEPABEHCTB (pa3J0KEHUE HA MHOXKHUTEIU, 3aMEHOU
TIEpEMEHHON).

Abumypuenm 0ondxicer ymemsn.

pelIaTh JUHENHbIC, KBAIPATHbIC YPABHEHUS U YPABHEHUS, CBOASIINAECS
K HUM;

pelIaTb CHUCTEMbI M COBOKYIIHOCTH JIMHEWHBIX HEPABEHCTB C OJHOMU
MIEPEMEHHOM;

pemarth ApoOHO-paIMOHATBHBIC YPAaBHEHNUS,

pelIaTh JBOWHBIE HEPABEHCTBA,

pemaTh HEpaBEHCTBA METOJOM UHTEPBAJIOB;

pelIaTh KBaJpaTHbIC HEPABEHCTBA U HEPABEHCTBA, CBOMISIIIIMECS K HUM,;

pemarb CHUCTEMbl M COBOKYINHOCTM HEPABEHCTB, COJACPIKAIIME
KBaJIpaTHbIE HEPABEHCTRBA;

pemath JpoOHO-pallMOHAIbHBIE HEPABEHCTBA METOJIOM UHTEPBAJIOB;

pelIaTh CUCTEMBI YPABHEHHUM C JBYMS IIEPEMEHHBIMU;

pelIaTh UppPalHOHAIbHBIC YPABHCHUS,



pelarb MOPOCTEUIINE TPUTOHOMETPUYECKUE YpAaBHEHUA Sinx =
a,cosx =a, tgx =a, ctgx =a U YypaBHEHHUSA, CBOJIAIIUCCI K HUM
(MeTogaMu  pa3OKEHHS HAa  MHOXHTEIHM, 3aMEHOM  IEPEMEHHOM),
OJTHOPOJIHBIE TPUTOHOMETPUYECKUE YPABHEHUS;

pemaTh  IOKa3aTelibHble U JIorapuMHUUYECKUE YpaBHEHUS Ha
OCHOBAaHHMM CBOMCTB IOKAa3aTeJbHON U JiorapuMuU4ecKo QyHKIUH, C
IIOMOUIBIO PA3JI0KEHUSI HA MHOKUTEIIN, 3aMEHOM IIEPEMEHHOM;

pelIaTb OAHOPOJAHBIE TOKA3ATEIbHBIE YPABHECHUS,

pemiath MOKaszaTrelbHble W JorapudpMuyueckue HEpaBEHCTBA Ha
OCHOBAaHMM CBOMCTB IIOKAa3aTE€IbHOM H JorapudpMuIecKor (QyHKIHUHA, ¢
IIOMOIIBIO PA3JIOKEHUS HA MHOXKUTEIIN, 3aMEHOMN IEPEMEHHOM;

MPUMEHATh TpapUUEcKyl0 HWHTEPIPETAIUI0 PEIICHUS YpPaBHEHUM,
HEPABEHCTB U CUCTEM YPABHCHUW W HEPABEHCTB;

peniaTh TEKCTOBBIC 3a/1aud apu(PMETUUECKUM CIIOCOOOM, C MOMOIIBIO
YPABHEHHUU U CUCTEM YPABHCHHUM.

Koopaunats! u GpyHKIIH
Abumypuenm oondxcen 3Hamb.
QITOPUTMBI MOCTPOCHHUS rpaduKa JMHEHHOM, KBaIpaTUUHON (DYHKIIUI;
QITOPUTM TOCTPOEHUS Trpaduka JHUHEHMHOrO YpaBHEHUS C AByMs
NIEPEMEHHBIMU;

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

Vx;

MpaBHIIa TTOCTPOCHUS TpadukoB GyHKIMM: y = f(x £ a), y = f(x) £ b, a,
bEeR ¢ momorpio npeodpazoBanus rpaduka ¢pyakiuu y = f(X);

(dopMyny IITMHBI OTpE3Ka C 3aJJaHHBIMU KOOPAMHATAMU KOHIIOB;

ypaBHEHHE OKPY>KHOCTH;

dbopMynBl N-TO Yji€HA U CYMMBI N TEPBBIX WICHOB apu(pMETUUECKOU
Y TEOMETPUYECKON ITPOTPECCHUN;

XapaKTEPUCTUUYECKUE CBOWCTBA apU(PMETUUYECKONW U Fr€OMETPUUECKOU
IIPOrPECCHUI;

dbopmysly CymMMbl  OECKOHEYHO  YOBIBAaWOIIEH TIeOMETPUUYECKON
IPOTPECCUH;

CBOMCTBA U TpaKi TPUTOHOMETPUUYECKUX (DYHKITHH;

IIpaBUJjIa BBIYMCIICHUS MPOU3BOJAHON CYMMBI, pa3HOCTH, IPOU3BEACHUS,
Y4aCTHOTO (yHKIIHIA;

CBs3b MEXIy Bo3pacTtanueMm (yObiBaHweMm) (GyHKIMH W 3HAKOM €€
IIPOM3BOIHON;

(bu3NUeCcKuil U TEOMETPUUYECKHUI CMBICT TPOU3BOIHOIM;

onpeJieJICHUE U CBOMCTBA MOKa3aTeIbHON QYyHKIINHY;

orpeJieJIeHUuE U CBOMCTBA JorapupMuueckor PyHKIIUU.



Abumypuenm 0ondxicer ymemsn.

OIPEENIATh 110 3aJaHHOW HAa KOOPJIAWHATHOM MPSIMOM U KOOPAUHATHOMN
MJIOCKOCTH TOYKE €€ KOOPAUHATHI;

BBITIOJIHATh MOCTPOCHUE TOYKM HAa KOOPAMHATHOM MNpAMOW U
KOOPJAMHATHOMU IJIOCKOCTH 10 €€ KOOpIUHATaM;

MHTEPIPETUPOBATH 151 npeoOpa3oBbIBATH uH(pOpMaluIo,
MPEJCTABICHHYI0 B TaOJUIlaX W JUarpaMmax, OTPaKaroIlIyl0 CBOWCTBA U
XapaKTEPUCTUKU PEATIbHBIX MPOIECCOB U SIBJICHUI;

UCIOJIb30BaTh HMH(pOPMAIIMIO, MPEJCTAaBICHHYI0O B BHJE TaOIUIl U
JarpaMm JJisi pelieHus 3a1ay;

CTPOUTH TpaKu TMHEHHON, KBaIpaTUYHON (DYHKITHH;

CTpOUTH rpadMKH JIMHEWHBIX YPABHEHHH C IBYMsI IEPEMEHHBIMH;

cTpouTh rpaduku QYHKIUH Y = S (k#0),y=x3%y=|x|,y =Vx;

HaxXOJUTh: 00JIaCTh OMPEACIICHUS W MHOXKECTBO 3HAUYCHUN (DYHKIIUU;
HYJIU (PYHKIMHU; TPOMEKYTKH 3HAKOTIOCTOSIHCTBA (PYHKIIMU; MPOMEKYTKH
BO3pAacTaHus U yObIBaHUS (QYHKIIUH;

UCIIOJI30BATh OMPEIEIICHUS YeTHON, HEUETHOU-PYHKITUH;

cTpouth Trpaduku dyskumii: y = f(x £ a), y = f(x) £ b, &, bER
C MOMOIIBIO TIpeoOpa3oBanus rpaduka Gyukuuu y = f(x);

3alUChIBATh YPAaBHEHUE OKPYKHOCTH C 3aJlaHHbIM LEHTPOM H
paguycom;

HaXOJUTh JUIMHY OTPE3Ka, 3Hasi KOOPJAUHATHI €r0 KOHIIOB;

NPUMEHATh: (QopMynbl N-rO uieHa JJisl  OMNpeNeieHUs] ujieHa
MPOTPECCUM 10 €r0 HOMEPY W HOMEpa UJeHa MPOTPECCHUH; OIpeeeHUs
pPa3HOCTH apUPMETUUECKON MPOTrPECCUU U 3HAMEHATENsl TeOMETPUUECKOMN

IPOTPECCUH;
XapaKTEPUCTUUECKHE CBOMCTBA TUTSL onpeaeaeHus BUJA
NOCJIEIOBATEIbHOCTH, PEIICHHMS 3aJad Ha HaXO0XIECHUE—DJIEMEHTOB
IIPOrPECCH;

HaXOJUThb CyMMY O€CKOHEYHO YObIBaloIIEed TI€OMETPUUYECKOU
IPOTPECCUH;

CTPOUTHh TpadUKU TPUTOHOMETPUYECCKUX (YHKIMH W TPUMEHATH HX
CBOMCTBA;

MPUMEHATH MPABUIIA JJISI BEIYUCICHUS IPOU3BOIHBIX (QYHKIIHIA;,

HaXOJIUTh 3HAYCHUS TPOU3BOTHOM B TOUKE;

OTpEeNeNsTh TPOMEKYTKM MOHOTOHHOCTH, TOYKH JKCTPEMyMa,
IKCTpEeMyMbI QyHKIINH;

CTPOUTHh TpadWKW IOKa3aTeabHONH (QYHKIIMH ¢  pa3IMYHBIMU
OCHOBaHUSIMU;

IPUMEHSATh CBOWCTBA W TpauKH TIOKa3aTeIbHOW (YHKIHH C
pa3sIUYHBIMM OCHOBAaHHMSAMH JUISl CpaBHEHWS 3HAYCHUH IIOKa3aTeIbHOU



(GyHKIMU, ONPENENEeHHUs  MHOXKECTBA  3HAUECHMM, HauOONbIIEro U
HAaUMEHBIIETO 3HAUCHUI;

cTpouTh rpaduku JorapupMuieckor GYHKIMH C Pa3IudHBIMU
OCHOBaHUSIMU;

NPUMEHATh CBOWCTBA M TrpaduKu JorapuPmMuyeckod QyHKIHH C
pa3IMYHBIMU OCHOBAHUSIMHU [JJIsi CPAaBHEHMS 3HAYEHUH JIOrapuMUUECKON
GyHKIIUY, HAXOXKIACHHS OOJIAcTH OMpEJCICHUS M MHOXXECTBa 3HAYCHUH,
HanOOJIBIIETO U HAWMEHBIIETO 3HAYCHH .

['eomeTpuyeckue GUrypsl U X CBOMCTBA
Abumypuenm oondxcen 3Hamo.
CBOMCTBA: CMEXHBIX YIJIOB; BEPTUKAIBHBIX YIJIOB; MEPIECHAUKYJIAPA K
IIPSAMOI; CBOMCTBA YIJIOB IIPU JABYX IApaJUIEJIbHBIX IPSAMBIX U CEKYILEH;
[IPU3HAKU [APaJUIEIBHOCTU IIPSMBIX;
IIPU3HAKUA: PABEHCTBA TPEYIOJIbHUKOB; PABEHCTBA IPAMOYTOJBHBIX

TPEYTOJbHUKOB;

CBOWCTBA W  TNPU3HAKU:  PABHOOEAPEHHOTO  TPEYrOJIbHHKA,
napajiejorpaMmma, MpsSMOYTOJIbHUKA, poM0Oa, KBajapara, paBHOOEAPEHHOU
Tpareuuu;

CBOWCTBA: CPEOHEW JIMHUU TPEYTOJIbHHUKA, CPEIHEN JIMHUMU TPAIlCLUU;
MeJIMaH TPEYroJIbHUKA; BHICOT TPEYTOJIbHUKA; OUCCEKTPUCHI TPEYTOJIbHUKA;

TEOPEMBI: O CyMME€ YIJIOB TpPEYrOJbHUKA; BHEHNIHEM  YTIIE
TPEYrOJIbHUKA; COOTHOLIEHUH CTOPOH M YTIJIOB TPEYTrOJIbHUKA; COOTHOIICHUN
KaTe€Ta W THUIOTEHY3bl; HAKJIOHHOM W MEpPNEHAUKYJspa K MPSMOI;
HEPABEHCTBE TPEYTOJIbHUKA;

teopembl: [ludaropa, obOparnyto Teopeme Iludaropa; o cpennem
OpPONOPLUOHAIBHOM  (CpeAHEM  TE€OMETPHUYECKOM) B IPSIMOYTOJbHOM
TpeyroiapHuke; ®daneca; CHHYCOB; KOCHHYCOB H CIEICTBUS W3 TEOPEMBI
KOCHHYCOB;

MPU3HAKU MOJI00MS TPEYTrOJIbHUKOB;

CBOMCTBA: KacaTeJIbHOM K OKPYXHOCTH; OTPE3KOB KaCaTEIbHBIX K
OKPYXXHOCTH, MPOBEICHHBIX M3 OJHOW TOYKH; OTPE3KOB NEPECEKAKOIINXCS
XOpA; OTpe3Ka KacaTelbHOM M OTPE3KOB CEKYILEW, KOTJa KacarelibHas W
CEKyIlasi MPOXOJAT Yepe3 OAHY TOUKY, B3SITYIO0 BHE OKPY>KHOCTH;

MIPU3HAK KACATEJIbHON K OKPYKHOCTH;

CBOWMCTBA W MPHU3HAKKW BIHCAHHOIO YETBIPEXYTOJbHUKA, OMUCAHHOTO
YEThIPEXYTOJbHUKA;

TEOpEMBbI: 00 OKPY)XHOCTH, OIMCAHHOM OKOJIO  TPEYTrOJbHUKA,
00 OKPY>KHOCTH, BIUCAHHOU B TPEYTOJIbHUK;

AKCUOMBI CTEPEOMETPHUM U CIECACTBUA U3 HUX;

MPU3HAKA: MTAPAIUICITBHOCTH NPSIMBIX U TJIOCKOCTEM, CKPEIIUBAIOIIUXCSA
NPSIMBIX, IEPIIEHIUKYJISIPHBIX MPAMBIX U IIOCKOCTEH;



CBOWMCTBA: TPHW3MBI, MapaJUIeeNuIea, TUPAMHUIBI, YCEUCHHOU
TUPAMHU/IBI;

OTIpeieJICHNE TIPABIIIBHBIX MHOTOTPAHHHUKOB;

CBOWMCTBa TeJI BpalleHHS: IWINHIPA, KOHYCa, yCEUEHHOTO KOHYca,
mapa (cdepsi).

Abumypuenm oondxicer ymemsn.

MIPUMEHATh CBONCTBAa (UTYpP HA TUIOCKOCTH M OCHOBHBIC OTHOIICHHUSI
IUTAHUMETPHUH TIPH PEIICHUH 3a]1a4;

NPUMEHSTh CBOWCTBA TMPOCTPAHCTBEHHBIX (UIYp H  OCHOBHBIC
OTHOIIICHHS CTEPEOMETPHUH MPU PEIICHUH 3a7ad.

['eoMeTpryecKkre BETMYNHBI
Abumypuenm oondxcer 3Hamb.
ONpPEACIICHUSI:  MHOTOYTOJIbHMKA;  JUAaroHaJlIi  MHOTOYTOJBHUKA;
NEePUMETPA MHOTOYTOJIbHUKA; BBITYKJIOTO MHOTOYTOJbHUKA;
bopMyJIbl ISl HAXOXKACHUS JUTMHBI OKPY>KHOCTH U TUJIOIIAIN KPYTa;
CBOMCTBA IIONIAJIEX1 MHOTOYTOJIbHUKOB;
dbopMyIIBl TUIOMIAN: TPEYTOJBHHUKA, MPSIMOYTOJILHOTO TPEYTrOJIbHUKA,

PaBHOCTOPOHHETO TPEYTOJbHHKA, KBaJpara, IpsSIMOYTOJIbHUKA,
napajiejorpaMmma, Tpameluu, poM0a, Kpyra M €ro CeKropa, MpaBUIbHBIX
MHOT'OYTOJIbHUKOB;

CBOMCTBO TUIOIIAJICH MOJIOOHBIX TPEYTOJIbHUKOB,;

CBOMCTBA BIMCAHHBIX YTJIOB, ONMUPAIOIIMXCS HA OJHY U Ty XK€ OYTY,
OTUPAIOIIUXCS HA TUAMETD;

CBOMCTBA: TAapa/UICAbHBIX TMPSIMBIX; TMapAJICAbHBIX MNPSIMOUA U
IUIOCKOCTH; MapasjIeIbHbBIX TNIOCKOCTEN;

CBOMCTBA: MEPNEHINKYJSIPHBIX TMPSIMBIX; NEPIECHIUKYIISIPHBIX MPSIMOU
Y TUIOCKOCTHU; IEPIICHAUKYJISIPHBIX MIOCKOCTEH;

TEOPEMY O TPEX MEPHEHIUKYISAPAX;

dbopmysbl: TUIOMIAAM OOKOBOM W TMOJHOW MOBEPXHOCTEW MPHU3MBI;
miomana OOKOBOM W TOJHOM TOBEPXHOCTEH mMUpaMuibl, oObeMa
napajuieNienuie/a, Mpu3Mbl, MUPaMUAbI, TUIomanan chepbl; o0beMa IIapa;
IJI0IIaa OOKOBOM W TOJHOM IMOBEPXHOCTEHW IUIMHJIPA; oObeMa IUIWH]PA;
TI0IAu OOKOBOU M MOJTHOM MOBEPXHOCTEN KOHYyCa; 00beMa KOHYCa;

Abumypuenm oondxicen ymems.

HaXOJUTh PACCTOSAHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXIY
MapaJJICIbHBIMU MPSAMBIMHU, PACCTOSIHUE MEXAY MapaUICIbHBIMU MPSIMOU U
IJIOCKOCTBIO, PACCTOSIHUE MEXY NapalJICTbHBIMU TNIOCKOCTAMU;

HaXOJUTh YTrOJ MEXKIY MPSIMbIMU;

HAXOJUTh YroJdl MEXAY MOpPsSIMBIMH B IIPOCTPAHCTBE, YIOJd MEXKITY
MPSIMOU M THTOCKOCTBIO, YTOJI MEXKIY MIIOCKOCTSIMU;

HaXOJIUTh 00BEMBI 1 IUIOIIAIN TOBEPXHOCTEH MPU3MbI M TUPAMU/IBI;



HaXOIUTb 00BEMBI U IJiomanu HOBCpXHOCTGfI TCJI BpalllICHUA.

['eomeTprueckue mocTpoeHUs

Abumypuenm oondxcen 3Hamo.

OCHOBHBIE OTEpaIiH, BHITIOJHIEMbIC IIUPKYJIEM U JIMHEHKOM.

Abumypuenm oondxicer ymemsn.

permaTh OCHOBHBIC 3aadd Ha IOCTPOCHHE C IOMOIIBIO IHUPKYJS H
JIMHCUKU;

CTPOUTH CEUCHUSI MHOTOI'PAHHUKOB TJIOCKOCTHIO HA OCHOBAHUM aKCHOM
U CJICICTBUU U3 HUX;

CTPOUTH CEUCHHS] MHOTOTPAaHHUKOB TUIOCKOCTHIO Ha OCHOBAaHUM TEOPEM
O MapajuIeIbHOCTH MPSIMOM U TUIOCKOCTH, MAPaIETbHOCTH TUIOCKOCTEH;

CTPOUTHh CEYCHHS MWIMHIAPA IUIOCKOCTSAMH, TapaJIeTbHON U
NePIEHANKYIAPHON OCH ITUIUHAPA,

CTPOUTH CEUEHHE KOHYyCa IUIOCKOCTHIO MapalIeIbHOW €r0 OCHOBAHHUIO;
IJIOCKOCTBIO, TTPOXO/ISIIICH Yepe3 BEpIINHY KOHYCa B XOPIy OCHOBAHHUS.

COLEPXXAHUE YUYEBHOI'O MATEPUAJIA
Yucna u BEIYUCICHUS

Harypanphbie uncna. CloKeHHe, BBIYUTAHUE, YMHOKECHUE U JICJICHHUE
HaTypalibHbIX uyucen. CpaBHEHHE HaTypaldbHbIX uucel. I[lpocteie u
cocTaBHble uucna. [lenurtenb, KparHoe. YeTHble W HEYETHBIC YHCIA.
[Ipu3Haku genuMocTH Ha 2, 3, 4, 5, 9, 10. lenenue ¢ ocratkom. Paznoxenue
HATypaJlbHOTO 4YHCJa Ha MOpocThle MHOXuTenu. OOmmMid  JenuTensb,
HanOopIui  o0mmit aenutens. OOmee KpaTHOE, HaWMEHbIee oOIee
KpaTHOE.

[lenbie yncna. J{elcTBUS HAJT LIEIBIMU YUCIAMU.

OObikHOBeHHbIE ApoOu. IlpaBuibHbIE M HENpaBWIbHBIE JIPOOHU.
OcHoBHOe cBoicTBO ApoOu. CokpaiieHue OOBIKHOBEHHBIX JAPOOEH.
CpaBHeHHME OOBIKHOBEHHBIX JpoOeil. Omepauuu CI0XKEHUs, BbBIYUTAHUE,
YMHOXXEHHUE U JIeJICHHUE OOBIKHOBEHHBIX JpoOeid. CmeniaHHble 4ucia U
JNIEHCTBUSA C HUMU.

Hecstuunbie apobu. CpaBHEHHE AECATUYHBIX ApobOeit. Omnepanuu
CIIOKEHUE, BBIYMTAHHE, YMHOXEHHE U [IEJICHUE JIECATHYHBIX JIPOOCH.
OKpyTrJjIeHUE YHCell.

PanmonanbHbie yncina. J[eicTBuUs ¢ palilMOHATIbHBIMU YHCIIAMMU.

Nppaunonaneueie  uucna. JlencrBurensHble  yuciaa.  Monyib
JIEUCTBUTEIBHOTO YKCA. [ €OMETPUUECKUI CMBICIT MOYJIS.

ITpouentsl. Ilponopuus. OcHOBHOE CBOMCTBO mpomnopuuu. [Ipsimas u
oOpaTHas TPONOPIHOHAIBHOCTD.

CreneHb ¢ HaTYpaJbHBIM U LEJIBIM MOKA3aTEIEM.

Crenenb ¢ palMOHAIBHBIM MTOKA3ATENEM.



Apudmernueckuil KBaJapaTHbIi KOPEHb M KOPEHb N-Ml CTENEHU U3
JNENUCTBUTENILHOTO YHUCIIA.

Jlorapudm uucna. JlecATUUHBIN JTOTapU(pM.

Pamuan. YUucno .

CuHyc, KOCHHYC, TAHT€HC, KOTAaHT€HC MTPOU3BOJBLHOTO yTJIa.

ApKCcHHYC, apKKOCHHYC, apKTaHT€HC, aPKKOTAHT€HC YHUCIIA.

Bripaxenus u ux npeodpa3zoBaHusl

Yucnosbie BeIpaxkeHusd. AnredOpandyeckue BbIpakeHUs. T0XK1eCTBEHHO
paBHbIE BbIpaKeHUsA. POPMYIIbI COKPAILIEHHOTO YMHOXEHHS:

a* —b*=(a-b)-(a+b);

(a+b) *=a®+2ab+b?;

(a—b) ?=a’-2ab+b’.

OnHounen u MHorowieH. ClOXKEHUE, BBIYUTAHUE, YMHOXKEHUE
MHOTOYJICHOB, JEJIEHUE MHOTOYJICHA Ha OAHOWIEH. Pa3iioxkeHne MHOrouieHa
Ha MHOXXHTENU. TOXIECTBEHHBIE MPEe0OPa30BaHNI MHOTOUJICHOB.

KBanparneii TpexuneH. Pa3noxeHue KBaJpaTHOTO TpPEXUJICHA Ha
JIMHENHBIC MHOKUTEIIN.

Panmmonaneubeie apodu. OCHOBHOE CBOMCTBO ApoOu. JledcTBusi Han
anredpanyecKuMu IpOOSMH. ToxnecTBeHHbIE npeoOpa3oBaHUs
pallMOHATIbHBIX BBIPAXKEHU.

Kopenb n-it crenenn (NeN, n = 2). OcHOBHBIC CBOMCTBa KOpHS N-i
crenieHu. [IpeoOpazoBanue BrIpaXeHUM, CONEPKAIINX KOPHU N-I CTEIIEHHU.

CoOTHOLIEHHsSI ~ MEXAYy CHHYCOM, KOCHHYCOM, TAaHI€HCOM U
KOTAHI€HCOM OJIHOTO U TOTO € yIJjia (TPUTOHOMETPUUYECKUE TOXKIECTBA).

@opMyJbl: TPUBEACHUS, CYMMbl U Pa3HOCTU APTyMEHTOB, ABOWHOTO
apryMeHTa; MnpeoOdpa3oBaHUs CYMMbl W Pa3HOCTH TPUTOHOMETPUUYECKUX
GbyHKLIMI B IPOU3BEACHUE;

ToxnecTBeHHbBIC TPEOOPA30BAHUS TPUTOHOMETPUIECKUX BBIPAKCHUM.

CBoiicTBa cTeNEHEN ¢ HATYPATbHBIM U LEIbIM MOKA3aTEISIMH.

CBoiicTBa cTeNEHEN ¢ pallMOHAIBHBIMU MTOKA3aTEIAMHU.

OcHoOBHOE JIorapu(PMUYECKOE TOXKIECTBO.

Jlorapudm npousBeneHus, cTeneHu, yactuoro. Gopmyna nepexoja ot
jorapudMa ¢ OAHUM OCHOBAHUEM K JIOTapU(PMy ¢ IPYTUM OCHOBAHUEM.

ToxnecTBeHHble  TpeoOpa3OBaHMsS  BBIPAXKEHUM,  cOJEpiKallnX
JorapuMsl.

YpaBHEHUS U HEPABEHCTBA
Ypauenue. Kopenb ypaBHeHHs. PaBHOCHIIBHBIC YPABHEHUS.
JluHeliHOE ypaBHEHME C OJHOW IEpEMEHHOW. PelieHue TUHEWHBIX
YPaBHEHUU C OJHOW NIEPEMEHHOM.
KBanparnoe ypaBaenue. @opmyiibl KOpHEW KBaAPATHOTO YPABHEHUS.



Teopema Buera. Teopema, oOparHas Teopeme Buera.

PanmonanbsHbIE ypaBHEHHs!, CBOISAIINECS K KBaIPATHBIM YPABHEHUSIM.

HpoGHo-paliioHaIbHbIE YPABHEHHUS.

HppanroHanbHble YpaBHEHUS.

TpuroHomMeTpudeCcKre ypaBHEHUS.

UucnoBele  HEPABEHCTBA, HX TI'E€OMETPUYECKAs HMHTEPIPETALHS.
CBOMCTBA YHCIIOBBIX HEPABEHCTB.

JIuHelHOEe HEpaBEHCTBO C OJHOW IlepeMeHHOW. PaBHOCUIBHBIE
HEpAaBEHCTBA. PellleHne JMHEWHBIX HEPABEHCTB C OJIHOM IEPEMEHHOM.
JIBOVIHBIE HEPABEHCTRBA.

KBagpatHeie HepaBeHcTBa. (CHCTEMBI KBaJpaTHbIX HEPABEHCTB,
pELIEHUE CUCTEM U COBOKYITHOCTE HEPABEHCTB.

PaunonaneHble HepaBeHCTBa. JlpoOHO-pallMOHAIbHBIE HEPaBEHCTBA.
Meton MHTEpBaJIOB I PEIICHHS PAlMOHAJIbHBIX HEPABEHCTB.

Cucrembl IMHEWHBIX, KBAJIPATHBIX, PALIMOHATILHBIX YPABHEHUH C IByMS
MIEPEMEHHBIMU.

CucteMbl JMHEWHBIX, KBAJpaTHBIX, PALMOHAIbHBIX HEPABEHCTB C
OJTHOM TIEPEMEHHOM.

[TokazaTenbHbIC U TOTapUPMUIECKUE YPABHEHUS U HEPABEHCTBA.

Koopaunatsl u GpyHKIMH

JIuHeliHble U cTOI0YAThIE AUATPAMMBI.

Koopaunaraeiii snyu. KoopaumnaTHas mnpsimMas W HOpsSMOYrojibHas
cuctemMa KoopauHar. OrmnpeneneHue KOOpAWHAT TOYKM Ha KOOPJAMHATHOM
NpsAMOM W KOOPJMHATHOW IUIOCKOCTH. IlocTpoeHne Todkm mo ee
KOOpPJIMHATAM.

PaccrosiHue Mexly AByMsI TOUKaMU Ha KOOPJIWHATHOM IIJIOCKOCTH.

[lonsitue ¢ynkuuu. OOnacTe omnpeneneHus QyHKUUA. MHOXECTBO
3HaueHu QpyHkuuu. CriocoOsl 3aaanus Gyukuuu. ['paduk pynxuuu. Hynu
bynkuuu. [IpomMexyTkn 3HAKOMOCTOAHCTBA. UYETHOCTH M HEYETHOCTh
¢bynkuuu. [lepuoanunocts GyHkimu. Bo3pactanue u yObiBaHue (QyHKIUU.
MaxkcuMymbl 1 MUHUMYMBI pyHKIMH. Hanbosnbiee 1 HauMeHblee 3HaYeHUS
GyHKIIMH Ha IPOMEKYTKE.

JluneiitHoe ypaBHEHHE C JBYMs TIEPEMEHHBIMH M €ro Tpaduk.
YpaBHEHUS NPSIMOU U OKPY>KHOCTH.

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

K .
OyHKIUA Y = - (k=0), ee cBolicTBa U rpaduK.
dynkumsa y = ax? + bx + ¢ (a # 0), ee cBoiicTBa ¥ TpaduK.
®dyukuus y = x>, ee cBolcTBa U rpaduK.
®ynkuus y = \/x , ee cBoiicTBa u rpaduk.
dyukuus y = |x|, ee cBoiicTBa U rpaduk.



Oyukius y = a* (2>0, a# 1), ee cBoiicTBa U rpaduk.

Oyukus y = log, x (>0, a# 1), ee cBoiicTBa U rpaduk.

OyHKIMSA Y = Sin x, €€ CBOMCTBA U TpaduK.

DyHKIUSA Y = COS X, €€ CBOWCTBA U rpaduk.

OyHkIMA Y = tg X, ee CBOICTBa U rpaduk.

OyHKIMSA Y = Cctg X, ee CBOMCTBA U rpaduK.

Yucnosas 1mocienoBaTebHOCTh. Apu(MeTHYECKast U TeOMETpUYecKast
nporpeccuud. QPopMyibl N-rO 4ji€HAa W CYMMbl N TEPBbIX YJIEHOB
apu(pMETUYECKON U TEOMETPUUYECKOW Mporpeccuu. beckoHeuHo yObIBaronias
reOMETpUYECKast porpeccus. XapakTepucTUIeCcKue CBOMCTBA
apu(pMETUYECKON U TEOMETPUUECKOU MPOTPECCUH.

[IpousBogHas, ¢GU3WYECKUN CMBICT MPOU3BOAHON, T€OMETPUUYECKUU
CMBICIT TPOM3BOAHOM. [IpaBuia Berarcienus npousBoausix: (cf)’ = cf,

’ ’ ’ ’ ’ AW f9-rg’
S+’ =f"+g (fg) =fg+fg,(§) == CBsI3b MEKILY
3HAKOM IPOU3BOIHOM (QYHKIMU U €€ BO3PACTAHUEM I YOLIBAHUEM.

['eomeTpuueckue purypsl 1 UX CBOKMCTBA

Touka, npsimMasi, IIIOCKOCT.

Jly4, OTpe30K, yroJl.

buccexrpuca yria.

BepTukanbHbI€ yIibl, CMEXKHBIE YTIIBL.

[Tapayutenbrbie  mpsMblie.  [Ipu3Haku  mapaysieIbHOCTH  MPSAMBIX.
CBoiicTBa MapaJJIEIbHBIX MPSAMBIX. [leprieHIUKyIsIpHbIE OPSIMBIE.

MHuoroyronsHuK. CTOPOHBI, YIJIbl, JUArOHAIN MHOTOYTOJIbHHUKA.

TpeyronbHuK, €ero meauaHa, OuccekTpuca, BbicoTa. [IpsMOYroibHbIH,
OCTPOYTOJIbHBIM, TYMOYTOJbHBIM TPEYroabHUKU. CBOWCTBO OUCCEKTPUCHI
TpeyrojpHuKa. CBOMCTBO MeAWaHbl TpPeyrojbHUKAa. COOTHOLIEHUS MEXKITY
CTOPOHAMHM U yTJIAMU MMPOU3BOJIBHOTO U MPSMOYTOJIBHOTO TPEYTOJIbHUKA.

PaBeHCTBO TpeyronpHUKOB. [Ipr3Haku paBeHCTBA TPEYTOJIbHUKOB.

PaBHOOEIpEHHBII TPEYTOJIbHUK. CaoiicTBa u IIPU3HAKU
PaBHOOEIPEHHOT'O TPEYrOJIbHUKA.

PaBHOCTOpOHHUI TPEYTOJIBHUK.

Teopema Iludaropa. Teopema, oopatHas Teopeme [Tudaropa.

[lepieHAMKYISp U HAKJIOHHAS.

Teopema daneca.

[Togobue TtpeyrompuukoB. Koaddumumentr mnomobus. I[lpuszHaku
10100us1 TPEYTOJIbHUKOB.

CpenHsis nMHUA TPEYroJIbHUKA U €€ CBOMCTBA.

Cymma yrjioB TpeyrojibHMKa. BHEIIHWMN yroa TpeyrojbHHKA.
HepaBeHCTBO TpeyroJibHUKA.

Teopema cuHycoB. TeopeMa KOCUHYCOB. Pelienue TpeyrojibHUKOB.



CBOMCTBO CEPEIMHHOTO NEPIIEHIUKYIISIPA K OTPE3KY.

YeTblpeXyroJibHUKU:  MapajulesiorpaMM,  IPsIMOYTOJIbHUK,  pOMO,
KBaJIpaT, Tpaeuus.

CpenHsis TMHUA Tpanelyuu U €€ CBOMCTBA.

CymMa BHYTPEHHUX YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

OKpy>KHOCTb U Kpyr. XOpJaa, IuameTp, paauyc. [lyra okpyKHOCTH.

B3anmHoe pacrnonoxkeHue mnpsAMou M OKpyxHoctu. KacarenbHas un
CEKyIast K OKPYKHOCTH.

I{enTpanbHble U BIIMCAHHBIE YTJIBL.

3ameyaTenbHbIE TOUKU TPEyroyibHUKa. OKpPYKHOCTh, OIMUCAHHASL OKOJIO
TpeyrojbHuKa. OKpY>KHOCTh, BIIMCAHHAS B TPEYTOJIbHUK.

BrnincanHble 1 ONIMCaHHBIE YETHIPEXYTOJIBHUKMU.

[IpaBusibHBIE MHOTOYTOJIBHUKM.

B3anmHO€E pacnosiokeHue TOUEK, IPSAMBIX U IIJIOCKOCTEM.

[TapannensHble TpsiMble B IpocTpaHCcTBE. [Ipu3Hak mapamnenpHOCTH
MPAMBIX.

[Ipsimast, mapaienbHas WocKoCcTH. [Ipu3Hak nmapayieIbHOCTH OPSIMOU
Y IIJIOCKOCTH.

CkpeuBaromuecs: npsmbie. [Ipu3HaK CKpEIIMBAIOIMIMXCS MNPAMBIX.
Yron Mexy NpAMbIMH B IIPOCTPAHCTBE.

[TapannenbHbie IiockocTu. [Ipu3HaKk napaaienrbHOCTH IIOCKOCTEN.

CBoMCTBA MapaJUIETbHBIX MPSAMBIX U IIJIOCKOCTEW B IPOCTPAHCTBE.

[IepneHauKyAsIpHBIEC TIPSIMBIE.

IIpsmas, [EpIECHAUKYIApHAsA IJIOCKOCTH. [Ipu3Hak
MEPIIEHANKYISIPHOCTH PSMOU U TIJIOCKOCTH.

Ilepnenaukynsip W HaKJIOHHAs K IUIOCKOCTU. Teopema 0O Tpex
MEPIIEHANKYISPaX.

JIByrpanssiil yroii. JIMHEHHbBINA yroa ABYyIrPaHHOIO yIJIa.

IlepnienauKysipHbIE  TUIOCKOCTU. [Ipu3HaK mnepneHAuKYJISpPHOCTH
IIJIOCKOCTEMN.

CBolicTBa NEPHEHIUKYISPHBIX MPAMBIX U TIJIOCKOCTEN.

[Ipu3ma, ipsamas u npaBWibHAA NpU3MBbL, napamuienenunes. [lupamuna,
MpaBUJIbHAS NTUPAMU/IA. Y CEUEHHAs MUPAMU/IA.

Humuaap. OceBoe ceuenme mwimHApa. Pa3Beprka OOKOBOU
MMOBEPXHOCTH LIWJIUHIPA.

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

Cdepa. Iap. Ceuenus chepbl u mapa miockocTeio. KacarenbHas
IJI0CKOCTH K cdepe.

FGOMeTpI/I‘-IeCKI/Ie BCJIIMYHNHBI



JlnmuHa otpeska. PaccrosHue mexzay AByMms Toukamu. PaccrosiHue ot
TOYKH J0 IPsAMOU. PaccTosiHre MeX Ty NapaJuIeIbHBIMU IPSIMBIMH.

Jlnrna nomanou. [lepumMerp MHOTOyrojabpHUKA.

JInmHa OKPYKHOCTH U €€ TyTH.

ITiomans Kkpyra u ero cekropa.

N3Mepenust HEHTPAIbHBIX U BOMCAHHBIX YTJIOB.

[nomans urypsl. Ilnomane TpeyroibHUKa, Napaieorpamma,
NpsSIMOYTOJIbHUKA, poMOa, KBajipaTa, TpaneluH.

Paccrossane oT TOYkM A0 MIIOCKOCTU. PaccrosiHme  Mexnay
MapaJuIeIbHBIMU NPSAMBIMU. PaccTosiHME Mexay mapauieabHbIMU NPSIMOU U
IJIOCKOCTBIO. PaccTossHue Mexay napaiebHbIMU IIJIOCKOCTSMM.

Yron Mexay npsAMbIMUA. YTOJI MEXAY IMPSAMBIMUA B IPOCTPAHCTBE. YT O
MEXKIY NPsAIMOUM M IUIOCKOCTBIO. Mepa ABYrpaHHOro yrya. YIrojl Mexay
IJIOCKOCTSIMM.

[lmomaaun OOKOBOM M TOJHOM MOBEpPXHOCTEH mpu3Mbl. I[lnomanb
OOKOBOM U MOJHOM MOBEPXHOCTEMN MPSIMOM MPU3MBI.

[Tnomaayu 60KOBOI M MOJHOM MOBEPXHOCTEH MTUPAMUJIBI.

O6bem npusmbl. OObEM MUPAMUIBI.

[Tmomans chepsl.

[Tmomaam 60KOBOM 1 MOJTHOM MOBEPXHOCTEN TUIIUH/IPA.

[Tmomaan 60KOBOM U MOJTHON MOBEPXHOCTEN KOHYCA.

O6beM mumHApa. O6beM KoHyca. O0beM mapa.

['eomeTprueckue mocTpoeHus
[ToctpoeHrne ¢ TMOMOIIBID UHUPKYJd H JIMHEHUKH CEPEeAUHHOIO
NepPHeHANKYISIpa K OTPE3KY, YIiia, PABHOTO IAaHHOMY, OMCCEKTPHUCHI yTJIa.
Jlenenue oTpe3ka Ha NPOMOPIUOHATIBHBIE YaCTH.
CedeHust MHOTOTPAHHUKOB TIIOCKOCTSIMH.
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7. AnreOpa: ydyeOHOe mocoOue sl 7 Kjacca YUpPeKIECHUU OOIIero
cpenHero o0pa3oBaHUsA C pPycCKUM si3bikom oOyuenus / W.I'. Apednbena,
O.H. IIuprotko. — Munck: Haponnas acsera, 2017.

8. Anrebpa: yueOHOe mmocoOue g 7 Kjacca YUYpexkJIeHUM oOI1ero
cpeaHero ooOpas3oBaHMs ¢ pycckuMm si3bikoMm oOyuenus / W.I. Apednesa,
O.H. IIuprotko. — Munck: Haponnas acsera, 2022.

9. 'eometpus: yueOHOe mocobue Ajis 7 Kiacca y4pexaeHUud oOIIero
cpeaHero oOpa3oBaHUsA C pycCKuM si3bikom obOyuenmst / B.B. KazakoB. —
Munck: Haponnas acsera, 2017.

10. T'eomeTpusi: yuebHOe mocoOue st 7 Kiiacca yUpexkAeHUN 00IIero
cpeaHero oOpa3oBaHUs C PycCKUM si3bikoM oOyuenusi / B.B. Kazakos. —
Munck: Haponnas acsera, 2022.

11. Anrebpa: ydeOHOe mocobue i 8 Kiacca ydpexaAeHUH O0OIero
cpeaHero o0Opa3oBaHHMS C pPycCKHM si3plkom oOyuenus / W.I'. Apednesa,
O.H. ITuprotko. — Munck: Hapoanas acsera, 2018.

12. T'eomeTpusi: yuebHOe TocoOue st 8 Kiiacca yUpexkaeHUH 0O0IIero
cpemaHero oOpa3oBaHUS C PYCCKMM s3pikoM obOyuenms / B.B. KazakoB. —
Munck: Haponnas acsera, 2018.

13. Anrebpa: ydebHOe mocoOue g 8 Kjacca YUpexJaeHU oOIIero
cpeaHero obOpa3oBaHUs C pycCKuM si3blkom oOydenusi / W.I'. Apednena,
O.H. IMuprotko. — MuHck: Amykaribis 1 BeixaBanue, 2024,

14. TeomeTpusi: yuebHOE TocoOue st 8 Kiiacca yUpexkaeHUH 00IIero
cpeaHero oOpa3oBaHUsA C pycCcKuM si3pikom obOyuenmst / B.B. KazakoB. —
Munck: Anykarpis 1 BeixaBanue, 2024.

15. Anrebpa: ydeOHOoe mocobwe mis 9 kimacca ydpexaeHUN O0OIIero
cpeaHero oOpa3oBaHMsl C pycckuM si3pikoM oOyuenuss / U.I'. Apednena,
O.H. IIuprotko. — Munck: Hapoanas acsera, 2019.

16. I'eomeTpusi: yueOHOe mocobue st 9 Kinacca yupexaeHU o0IIero
cpeaHero oOpa3oBaHUs C pycckuM si3bikom oOyuenust / B.B. KazakoB. —
Munck: Haponnas acsera, 2019.



17. Coopuuk 3amad 1mo anredpe: yuyeOHoe mocobue i 7-9 KiaccoB
YUpEeXICHUN O0IIEero cpeHero o0pa3oBaHus ¢ PyCCKUM S3BIKOM 00yueHus /
N.I'. Apednera, O.H. ITuptorko. — Munck: Hapoanas acsera, 2020.

18. Anrebpa: yuebHoe mocodme misa 10 kimacca yupexaeHui o0IIero
cpeaHero oOpa3oBaHUsi C pycckuM si3bikoM oOyuenust / W.I. Apednena,
O.H. IIuprotko. — Munck: Haponnas acsera, 2019.

19. CoopHuk 3amau 1o anrebpe: ydeOHOoe mocobme s 10 kimacca
YUPEKICHUN OOIIETro cpeaHero oOpa3oBaHMs C PYCCKUM SI3bIKOM OOy4YeHUs
(6azoBeiii 1 moBbieHHBIM ypoBHH) / W.I'. ApedreBa, O.H. [luproTko. —
Munck: Haponnas acsera, 2020.

20. I'eomeTpust: yaebHoe mocodue s 10 Knacca yupexaeHu 001Iero
CpeIHEro oO0pa3oBaHUsI C PYCCKUM S3BIKOM 0OyueHus (0a30BbId U
noBblllIeHHbIA ypoBHU) / JILA. Jlarotun [u np.]. — MuHck: Anykarpis i
BeIXxaBaHHe, 2020.

21. Anrebpa: yueObHoe mocobue s 11 kiacca ydpexxaeHuid oOuiero
cpeaHero oOpa3oBaHUs C pycCKuM si3blkom oOyuenus / W.I'. Apednena,
O.H. [Tuprotko. — Munck: Hapoanas acsera, 2020.

22. CoopHuK 3amau mo anreOpe: ydeOHoe mocobme ans 11 kiacca
YUPEKICHUN OOIIETO CpeHEro o0pa3oBaHUs C PYCCKUM SI3BIKOM OOYy4YeHUs
(6azoBeiii u moBbIIeHHBIM ypoBHH) / W.I'. ApedreBa, O.H. [IuproTko. —
Munck: Haponnas acsera, 2020.

23. I'eoMetpusi: yuebHoe nocodue as 11 kimacca yupexaeHuil oo1ero
CpeIHEro oO0pa3oBaHUsI C PYCCKUM SI3BIKOM 0OydeHus (0a30BbIA WU
noBbIIeHHbI ypoBHU) / JI.A. Jlatotun [ np.]. — Munck: benopycckas
Ounukiionenus umenu Ilerpycst bposku, 2020.

24. COOpHHMK 3amad MO TeoMmeTpum: yudeOHoe mocobue it 10 —
11 knacca yupexaeHuil oOUIero cpeaHero o0pa3zoBaHusl ¢ PYCCKUM SI3bIKOM
oOyuenus: (0a3oBbli uW TOBbIIEHHBIW ypoBHU) / JLLA. Jlatrotun, B.Jl.
YebortapeBckuii. — Munck: Haponnas acsera, 2021.



