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IIporpamma coctaBiieHa Ha OCHOBE TpeOOBaHUH (QenepallbHOrO TrocyapCTBEHHOIO
cTagjapra cpejHero ooOuiero oOpa3oBaHust M (e/epalbHOTO TOCYNApCTBEHHOI'O CTaHAApTa
CPEHETO IIOJTHOTO 00pa30BaHusl.

L. ITOPAOK NPOBEAEHMS U KPUTEPUY OHEHOK BCTYIIUTEJIBHbBIX
UCIIBITAHUN

1.1. Ileabr0 BCTYNMHTENABHBIX HCNBLITAHWEA SBISIETCS OICHKA YPOBHA OCBOCHUS
MOCTYNAOIUMY Ha IIEPBBIM Kypc KOMIIETCHIIMN M0 MaTeMaTHKe, He0OXOAUMBIX T 00y4YECHHUS B
BY3e€.

1.2. K BCTynUTENnbHBIM HCHBITAaHHUS IO IMporpaMmaM OakajaBpuara U CIEIHaIUTeTa
JOITy CKalOTCsl HOCTYNAIOIUE, UMEIOIINE cpeiaee ob1iee oOpa3oBaHue.

1.3. BerynureibHOE HCIBITAHUE TPOBOMUTCS B hopMe OJIaHKOBOTO TCCTHPOBAHHS,

1.4. IIpofOMKUTENBPHOCTE  BCTYIUTEIBHOTO  HCIbITaHHS B (opMe  ONaHKOBOI'O
TeCTHpPOBanus cocrasisier 90 MUHyT 6€3 TiepepriBa.

1.5. Jlo Hayaja BCTYHNUTENBHOTO HWCHBITAHHS TOCTYIAIOIIME 3AI0OIHSIOT TUTYJIBHBIE
nucThl. [locne 3Toro sk3amMeHaTop BBAAET OMIIETH KXKIOMY IOCTYHAIOIEMY; C TOI0 MOMCHTA
BCTYIIATEILHOE HUCHBITAHWE CUUTaeTcsl HadaBlmMMces. [lo  OKOHYAHWIO BCTYIHUTENHLHOTO
UCIIBITAHUS 3K3aMeHATOp cOOUpaeT THTYJbHBIE JIACTHI U 9K3aMCHAIMOHHBIE paboThl. [IpoBepka
OCYIIECTBIIACTCS B INU(GPOBAHOM BHJIC. Pe3ybTaThl IPOBEPKH MePeIatroTCs B BijIe TOGaMUAIBHBIX
CIIUCKOB B IPUEMHYIO KOMHCCHIO.

1.6. Kputepuu onenkn:

1) Bes pabora omeHuBaeTcs cyMmMMol OayuioB, HaOpaHHBIX 3a BCe 3aJaHUSL
MaxcumaiibHoe KoardectBo Oamnos — 100.

2) B cnydae eciam MUHHMaTbHOE KOJHYECTBO OalUIOB IOCTYIAIOIIETO HHIKE
MUHUMAJILHOTO KoJMdecTBa OallioB, yCTaHOBICHHBIX «[IpaBmimammu mpuema Ha
oO0ydenne 1o 0Opa3oBaTeNbHBIM IIPOrpaMMaM  BbICHIEro 00pa3soBaHUs B
HerocymapctBenHOe  4yacTHOE — 00pasoBATeIbHOC — YUPEKICHHE  BBICIIETO
obpazosanus « Texuuueckuit yausepcuteT YT MKy na 2017-2018 yuebupiit romy,
aOUTYPHEHT BHIOBIBACT U3 YHACTHsI B KOHKYpCE.

2. COAEPXAHUE PA3JIEJIOB BCTYIIUTEJBHOT'O UCTIBITAHUS
2.1 TpeboBaHUsI K YPOBHIO I10/I'OTOBKH BHITYCKHHKOB:

2.1.1, O0mue KOMIIETEHIIUA
3HaTh:

— 3HQ4YCHHC MATCMAaTUKHN KaK YHUBEPCAJIBHOI'O SI3BIKA HAYKH,

— POJIb MaTCMAaTHYICCKUX METOJIOB KaK CpeaCTBa MOJACIUPOBAHUA SIBJICHUH U IIponeccos, a
TAKXXC UX HUCCIICHOBAHUSI,

— IPUHIUNLI PCHICHUA JIOKAJIBHBIX H rino0aIbHBIX IKCTPEMAJIbHEBIX 3aJad € IIOMOINLIO
MaTCMaTHYCCKHUX MCTO/I0B,

— CMBICI K MCCTO, KOTOPOC 3aHHMAKOT ONPEACIICHUS Pa3sIHMYHBIX HOHHTHﬁ, IIpaBHJIA,
TEOPEMBI, (bOpM}’J'IBI ¥ MCTOJbI PCUICHUSL PA3JIMYHBIX 38144 CPCHACTBAMH MaTCMAaTHKH.

— JIOIHYCCKH I'PAMOTHO, apryMEHTAPOBAHO IIPOBOJUTE PACCYXKJACHUS M JIOKA3aTCILCTBA,
— JejaTh 000CHOBAHHEIE BbIBOIFBI,

— T'PaMOTHO ONEPHUPOBATL OCHOBHBIMHM MATCMATHYCCKUMH IIOHATHSAMH, IIPHMCHATH
MATEMATUYCCKUE MCTOABI IJISI pCILICHUSI (HC TOJIBKO MaTCMaTI/I‘-ICCKI/IX) 3agad.

2.1.2. HacTunle KOMIIETEHIINH;
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3HATE:

«Apupmernkar:

apru(dMeTHYeCcKre OIepannuy u UX CBOHCTBa, HOPSJIOK JICHCTBHI;
npaBwiia JNEUCTBHUSL C OOBIKHOBEHHBIMH U JECATHUYHBIMU JpOOSIMH, IPOLEHTHBIC
OTHOIIICHHSI,

OCHOBHBIC IIPU3HAKHN ACTTUMOCTH HAaTypaJIbHBIX YHUCCII,
CMBICIT MOAYJIA (a6COHIOTHaSI BCIIMYMHA YUCIIa H CTCIICHHU C ICJIBIM ITOKAa3aTCJIEM.

«Anrebpan:

(opMyJIBI COKPAEHHOI0 yMHOXKEHHS;

[IPaBUJIA ACUCTBUS CO CTEICHAMMU (IICIIBIMH, PATHOHAILHBIMHE, JCHCTBUTEIbHBIMH );
METO/Ibl OTBICKUBAHUS KOPHEH MHOIOWIEHOB, (HOPMYIBI Uil KOPHEH KBaJpaTHOIO
TPEXHIEHa, ONpeJiesIeHHe U CBOMCTBA JIOTapH(MOB;

CBOMCTBa CTENEHHOM (YyHKIMM ¢ HaTypaJibHBIM I1OKa3zareieM, ApoOHO-IHHEHHOH
GyHKIUY NTOKa3aTeAbHOH W JorapupMudeckoil QYHKIHU, a TakkKe BUI TpadUKoB
9TUX QYHKIIHIH;

METOBI PELICHUs] aNreOpandecKux, UPPalUoOHATIBHBIX U APOOHO-pALHOHANIBHEIX,
1I0KA3aTEeNBHBIX U JIOTApU(PMHUUECKAX YPABHCHUH, HEPABCHCTB U CHCTEM;

METOJIbI PEIIEHH 3a1a4 ¢ IIapaMETPaMH;

METO/bl PEIIEHUSA TEKCTOBBIX 3aJad (Ha JABM)KeHHe, paboTy, MPOLEHTHl M T.J.),
OlIpENENeHHss K CBOHMCTB apH)METHHECKOM U I'eoMETPUYECKON Iporpeccuii,
OeckoHeyHO YOBIBArOIEH IeoMEeTpHUECKOM IpoTrpeccuu, a Takke (GopMynbl Ul
OOIIKX YIEHOB U CYMM II€PBBIX /1 WICHOB.

«Tpuronomerpus»:

OIpeNENeHHs], CBOMCTBA U IPa)UKU TPUTOHOMETPUUCCKIX ()YHKITHIA,
OCHOBHBIE TPUI'OHOMETpUUYECKHE (HOPMYIIET;
METO/BI PEINEHNS TPUTOHOMETPHUUECKUX YPABHEHHH, HEPABEHCTB M CUCTEM.

«Hauajia MaTeMaTHYEeCKOr0 aHaIH3a»;

ONPE/CIICHAS TIOHATUH TIpejiesia QYHKITUY, €€ HEMPEPLIBHOCTH U TIPOU3BOHOM;
npaBuna AUGGEpPEeHIUPOBAHAS CYMMbI, IPOU3BEACHHSA, YACTHOTO H  CIIOKHON
b yHKITHH;

BUJ| YPaBHEHUS KacaTelbHOH K rpaduKy GyHKIMH;

METOBI OTBICKAHUS JIOKAJIbHBIX U TI00ATHHBIX SKCTPEMYMOB (PYHKITHH.

«['eomeTpusy:

ONpeNeIeHnss M CBOMCTBA OCHOBHBIX TI'€OMETPHYECKHX (UTYp: TpPEYroJbHHK,
[apajljIcIIorpamMM, Tpanelus, Kpyr;

(opMyIIBI Ul BEIYUCIEHHS IUIOLIAAEH: TPEYroIbHIK, MapalielorpaMM, TPAICIIISI,
Kpyrs

bopMyITy JUISL BEIYUCIEHUS JUTHHBI OKPYXKHOCTH;

OIIpe/IeNIEHNs. U CBOMCTBA OCHOBHBIX IIPOCTPAHCTBEHHBIX Tell: MpU3Ma, MUPaMHUJIa,
LIWIMH/JIP, KOHYC U LIap;

(GOopMyJIBl Ul BEIMUCICHUS IUIOMIANHM IIOJHOW M OOKOBOM MOBEPXHOCTH, a TAKKE
o0beMa: IIpu3Ma, DTUPpaMUAa, IAITHHAD, Tap;

(dbopMyJiTy JUIs BEIYKCIICHUS 00beMa Imapa ¥ rmionanu chepsr;

CCUCHHs IUIOCKOCTLIO OCHOBHBIX IIPOCTPAaHCTBEHHBIX TEJ: IpU3Ma, IIHpaMu/ia,
LUIMHAP, KOHYC U 1I1ap.

«AHaJIATHYECKAs! rCoOMETPHUAN !

OIIpeNieJICHUE BCKTOPA, JIMHEHHBIX ONmEpanuil Haj, BEKTOpaMH, KOOpPAWHAT BEKTOpA,
CKaJISIPHOrO IIPOU3BEJICHUS BEKTOPOB,;

BBIPpAXKXKCHHUC HYCpE3 KOOPAMHATHI CKAJBIPDHONO IIPOU3BCIACHUA BCKTOPOB, JIMH
BCKTOPOB, KOCHHYCA yIjia MCXKY BCKTOpaMu,

IIpU3HAaKW NEPUNCHAUKYIJIIPHOCTH U KOJIIMHEAPHOCTH BEKTOPOB,
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VYMeTn:

YpaBHEHUE MpPAMOW HA IUIOCKOCTH, YIJIOBOM KO3PGUIUEHT NpPsIMOH U €ro
TEOMETPUYECKUN CMEBICH,

YPaBHCHUC OKPYXHOCTH,

«Apubmerukay:

BBIIIOJIHATE apU(QMETHUYECKHE JEHCTBUS ¢ LENBIMH YHCIAMH, OOBIKHOBEHHBIMH U
JNECATUYHBIMU IPOOSMH, COYETAsl YCTHBIE U MUCEMEHHBIE METO/IBI;

HAXOJUTh HauOOBIINM 00K IeUTe b U HaUMEHBIIIee 00Iee KpaTHoe;

IPaMOTHO BBITIOJIHATH OIIEpalUU C MPOLEHTAMH.

«Anredpay:

BE[UMC/ISATE 3HAYECHMSI UHCIOBBIX M OYKBCHHBIX BBIPAXKCHWI, OCYLIECTBISS
He0OXOUMBIE MTOJICTAHOBKY M MPEOOPa3OBaAHMS;

HaXOJWTh 3HAYCHUS KOPHS HATYpallbHOW CTENEeHW, CTENEHH C paldOHATIbHBIMU
1oKasareleM 1 Torapudmer,

IPOBOJIATH IO HU3BECTHBIM (opMmynaM U TpaBmwiaM mpeodpazoBaHus OYKBEHHBIX
BBIP@XEHUH, BKIFOYAIOIIUX CTEIEHH, PAAUKAIBI U JIOTAPU(MET;

HNPUMEHATH (POPMYJIbI COKPAIIEHHOTO YMHOKEHUS W BBIACIATH IMOJNHBIA KBaJpaT;
UCCIIEIOBAaTh  OCHOBHBlE (GYHKIUU (cTeneHHas (QYHKIHS ¢ HATypajbHBIM
nokaszareiileM,  JpoOHoO-TmHeWHass  (QyHKIMSA, ToKasaTenbHas  (QYHKIMS |
norapubmudeckas GYyHKIHI) U CTPOUTH UX rpaduKw;

pernaTh ¢ IOMOIIBIO Pa3/IMYHBIX METOJIOB ajreOpandecKkue, UPpalluOHASUIBHBIE U
IpOOHO-pallMOHAIbHEIE, —IIOKa3aTelbHBIE W JIOTapUPMUAUYCCKHEC  ypPaBHEHWS,
HEPaBEHCTBA, CUCTEMBL, a TAKXKE 3aJ]auy C [apaMeTpaMu;

n300pakaTb Ha KOOPAWHATHOW TUIOCKOCTH MHOXKECTBA pEIICHUH mpocTedmmx
YpaBHEHU, HEPABEHCTB U CHCTEM;

pELIaTh TEKCTOBBIE 3a1a4H, IPUMEHSIS PA3IMUHLIC MCTOIE;

UCIIOJIL3YI0 OCHOBHBIE CBOMCTBa M QopMynbl, peInarh 3aJa4y¥l, CBSI3aHHBIC C
apu(PpMETUIECCKUMH U TEOMETPHUCCKUMH MPOTPECCHIMH.

«Tpuronomerpus»:

CTPOUTH IpadUKU TPUTOHOMETPHUYCCKUX HYHKIIHI;
pelaTh TPUrOHOMETPUYECKHE YPABHEHUS, HEPABCHCTBA U CUCTCMEI,

«Hauana MaTeMaTHYEeCKOr0 aHATH3a:

HaXOJUTh IIPOU3BOHLIC CYMMBI, [IPOM3BECHUS, YACTHOTO U CIIOKHOM (yHKINH;
COCTaBJIATL YPABHEHME KacaTeIbHOH K rpaduKy GpyHKITUH;
HAXOJMTb IIPOMEXYTKH BO3pacTaHUs 1 YObIBaHUS QYHKIIHH;

uccuaenoBarb (YHKIMM Ha JIOKAIGHBIM OKCTPEMYM M ONPENENSITh  XapakTep
SKCTPEMAaJIBbHBIX TOUEK;

HaXOAMUTH HauOoJIbIIee U HAUMCHBIIICE 3HAUCHHE ()YHKITHIA;
penaTe 3a1a4u, CBA3aHHBIC C OTBICKAHHEM HaHOOJIBINEro (HAaMMCHBIIICTO) 3HAUCHHUSI.

«['eomeTpusy:

BBIYMCIIAT, T€OMETPUYCCKUE XapaKTEPUCTUKU (YTJibl, THIOMATA W T.J.) OCHOBHBIX
reOMETPAYECKUX (UTYp: TPEYTOJNBHUK, IapajuleliorpaMM, Tpalemus, MPaBHIbHbLINR
MHOI'OYTOJIbHUK;

BBIUUCIIATE JJIMHY OKPYKHOCTH H TIOIIAIb KPyra;

OPHUMEHSTL JUIs pellleHns 3afiad CBOWCTBA OCHOBHBIX TI'€OMETpHUYCCKUX OGHUTYD:
TPEYIOJNIbHUK, apaUIeIorpaMM, TPalleust, TPaBUILHBIA MHOTOYTOJILHHK, KPYT;
n300pakaTh OCHOBHBIE IIPOCTPAHCTBEHHBIC Ielia: NPHU3Ma, LUHPAMHUJA, [HIHHID,
KOHYC U IIap;

BBIYMCTIATE 00BEM, @ TAKXKe IUIOMAAb ITOJIHOW U GOKOBOM MOBEPXHOCTH OCHOBHBIX
IIPOCTPAaHCTBEHHBIX TEIL: IIPU3MA, TUPAMHALIA, [TAIMH/IP, KOHYC;

BBIYUCIIATE 00bEM Iapa U MI0NIa ks chepsl;



— [PUMEHATh IJI1 pENICHUs 3a]ad9 CBOMCTBA OCHOBHBIX IPOCTPAHCTBEHHBIX TEIL:
pu3Ma, IUpaMuia, IITHHJIP, KOHYC | I1ap;

— CTIpPOUTH CEUEHHMS IUIOCKOCTHIO OCHOBHBIX TIPOCTPAHCTBEHHBIX TN IPHU3Ma,
n¥pamMuIa, MUITHHJIP, KOHYC U 1I1ap.

«AHAIUTHYCCKAsI TCOMETPHUSY:

—  BBIIIOJIHATE JITHEHHBIE OTIEpaIliyl HaJl BEKTOPaMHU;

—  BBIYHCIATH CKASPHOE IPOW3BEACHHEC BEKTOPOR, JUTMHBI BEKTOPOB, KOCHHYC yria
MEXKy BEKTOPAMU;

— IPEJCTaBIATE BEKTOpP Ha IUIOCKOCTH B BHJE JIMHEHHOW KOMOWHAIMH JBYX
HEKOJUIMHEAPHBIX BEKTOPOB U BEKTOP B IPOCTPAHCTBE — TPEX HEKOMIUIAHAPHBIX
BEKTOPOB;

— 3alMCHIBATh YPABHEHUS IPAMON U OKPYKHOCTH Ha TUTOCKOCTH;

— OHpEJeNIATh B3aHMHOE pPAacIlOJIOKEHHUE IBYX HENPSAMBIX Ha IUIOCKOCTH IO HX
YpaBHCHUSIM;

- MPpUMCHATE auliapar aHAJIATHUYECKOH’ FCOMCTPHH UIA PEIICHUA 3a1a4 INIAHUMETPUHN 1
CTCPCOMETPUUN.

2.2. CoxepxaHue pa3JiciioB;

«Apupmeruxar

Yucnosrele MHOXeCTBA. ApudMmeTHyeckue JAehcTBHs Han uuciaamu. Harypanbnbeie umcna (N).
ApudmeTuka HaTypalbHbIX drcel. [IpocThie ¥ coCTaBHBIE YHCTa. Pa3ioxeHune HATYPaILHOTO
9HCiia Ha IPOCTBIE MHOXKUTENHN. [enuTtens, kpaTHoe, ocTatok. [Ipru3Haku jemuMocT Ha 2, 3,
4,5, 9, 10. HanOosnpimuit obumit genurens. Hanvenbinee obImee KpaTHOE.

Llenbie uncna (Z). Pattmonansubie uncia (Q).

OG6riknoBenHble ApoOH, UX THIIBI, CBOUCTBA. JlecsaTuunbie ApobH.

IponenTsl. Hponopuun. IponopuuoHatbHas B 00paTHONPOTIOPITHOHATIBHAS 3aBHCHMOCTb.

CpaBHeHHe panMoHaNBHBIX umces. OOpamenwe OOBIKHOBEHHOM Jpo0H B OECKOHEUYHYIO
JCCATHYHYIO TIEPHOJINTYECKYIO Ipo0h U 0OpaTHO.

Wppanuonansnslie yncia (1). Yucno n.. Yucro e.

Jercreurenpable uncna (R), WX TpeJCTaBicHUE B BHJIC JECATHYHBIX Apobeii. CpaBHemnme
JNEUCTBUTEIIBHBIX dncell. YHCIOBBIC POMEKYTKH.

W3obpaxkenne yncen Ha mpsMoi. Monyib (a0COIIOTHAS BEMYHA) ICHCTBUTEIHHOTO YHCIa, €0
IeOMETPUUECKUN CMBICIT, CBOMCTBA.

«Anredpa»

Yucnosele BeIpaxkenus. BbIpakeHus ¢ lepeMEHHBIMH. DOPMYJIBI COKPAIEHHOIO YMHOMKCHUS:
KBaJ(PaT CyMMBI U Pa3HOCTH, KyO CYMMBI U pa3HOCTH, pa3HOCTH KBaJ[PATOB, CyMMa H Pa3HOCTh
KyoOa.

Crenenb ¢ HaTypaJlbHBIM [OKazaTeleM, CTCICHh C  PallMOHAIBHLIM  I[TOKA3aTeseM.
Apudmerndeckuii kopens. [IoHATHE 0 CTEHEHH ¢ ICHCTBUTEILHBIM MOKA3aTENEM.

OnnouteH u MHOrowIeH. PasznoxkeHre MHOTOUIEHA HA MHOMKHUTEIH.

Mpuorouner oxHoit nepemennoit. KopeHb MHOrousieHa.

KBajpaTHelii TpexwieH, ero pasNoXXCHUC HA JIHHEHHBIE MHOXKUTEIHM, BBIJEIEHUE IOIHOIO
KBajJpara, TcopeMa Brera, popMyna st KOpHEH.

Jlorapupm. OcHoBHOe Jorapudmmdeckoe ToxaecTtBo. CaolicrBa sorapudmon. Dopmyia

nepexosa OT OJIHOTO OCHOBaHUS Jorapupma K apyromy. JlecaTudnHble W HATypajbHbBIC
norapuGMEL.

ToxnecTBeHHBIE NIpeOOpa3oOBaHUS  HPPAIMOHAIBHBIX, CTEICHHBIX, ITOKA3ATCIBHBIX U
NorapuGpMHUUECKUX BBIPAKCHUH,

Yucnosrie pynkiuu. O61acTs ONpeAeieHls 1 MHOKECTBO 3HaYeHui Gpyrkimn. CBoiCTBa

(QYHKIMH: HELIPEPHIBHOCTD, TIEPUOUIHOCTE, YCTHOCTh, HEYETHOCTE, BO3pACTAHHE U YOBIBAHHE,



9KCTPEMYMBIL, HAaUOOJIBLINE U HANMEHLITHE 3HAYeHHs], OTPaHHUECHHOCTh, COXPAaHEHUE 3HAKA.
Omnpenelienue, cBoMcTRa 1 rpaduky QYHKITHII:

JIMHEHHOM y=kx+b
KBaJ[paTHYHOM: y=ax?+bx+c
CTCTIEHHON: y=ax"™ (n €N)
ApOoOHO- THHEHHOM: y=k/x,
y= (ax+b)/(cx +d)
KOPHSL: y = +x
[IOKa3aTeJIbLHOM: y=a%a>0,a% 1
JorapuPpMHUUECKOMH: y=log,x,a>0,a%* 1
TPUTOHOMETPUUCCKUX (DYHKITHIA: y = sinx,y = cosx,y = tgx, y = ctgx
00paTHBIX TPHTOHOMETPHUUCCKIX y = arcsinx,y = arccosx,y = arctgx,y = arcctgx
byHKIMi:

YpaBHEHHA ¢ OJIHON IIEPEMEHHOM, C HECKOJIEKAME NIepeMeHHBIME. KOopHY (pelieHuns) ypaBHEHHSI.
I'eomerpuueckoe INpeAcTaBlIcHUE ypaBHEHUHM W uX pemeHui. [loHSITHE 0 paBHOCHIBHBIX
YPaBHCHHUSIX.

O6me mpueMbl pENIeHHs YpaBHEHHI: pa3jIo’keHHe Ha MHOXKUTENIH, 3aMeHa ICepeMEHHOH,
UCIIOJIB30BAHUE CBOWCTB (DYHKIIHHA.

KBanpartnoe ypaBHenue. @opmyna KxopHe# KBaIpaTHOro ypaBHEHHS.

dopmyisl Buera Juist KBaipaTHOTO YpaBHEHUS.

Hppauuonaneusle ypaBHeHUs. 1loxazaTenbHbIE U TorapuGMUIeCKHC YpaBHEHHMS.

CucTeMBl ypaBHEHHH ¢ JIByMs TIEPEMECHHBIMH. PellleHns CHCTEMBI, X TeOMETPUYECKHUN CMBICIL.
PaBHOCHIIBHBIE CUCTEMBI. OCHOBHBIE TIPHEMBI PEIICHHS CHCTEM

YyPaBHEHHIA: II0JCTaHOBKA, allreOpandeckoe CI0KEHIE, BBEIEHHE HOBBIX ITCPEMCHHBIX.

PanmonanbHeie ¥ MppalMOHalIbHBIC HEepaBeHCTBA ¢ ONHON mepemcHHOU. IlokasaTenpHBIC U
JNorapu(MHUYECKUE HEPABCHCTBA. T PUrOHOMETPHYECKHE HEPABEHCTBA IPOCTEMIINX THIIOB.

Hcnonp3oBanue cBOUCTB U rpahukoB GYHKIUH UPH pelIeHHH YPaBHCHHH, HEPABCHCTB U CHCTEM.

Metox wuntepBanos u obnactel. M3o0paxkeHWe Ha KOOPIMHATHOM IUIOCKOCTH MHOMKECTBA
pEUICHUN YPAaBHCHUM U HEPABEHCTB € ABYMSI IICPEMEHHBIMU M X CHCTEM,

ApudmeTnyeckas U reoMmerpudcckas nporpeccud. OOpMyIibl n -rO WiEHa ¥ CYMMBI IEPBBIX N
YICHOB apudMETH4eckodl M TreoMeTpuueckoii mporpeccuit. Ilomstne o0 6ecKOHEYHO
yOBIBaIOIICH F€OMETPHUUECKON IIPOTPECCHH K O CYMME BCEX €€ WICHOB.

«Tpuronomerpus»

Tpuronomerpuucckue (yHkiuy. CHHyC, KOCHHYC, TAHT€HC W KOTAHI'CHC JCHCTBUTEIBLHOTO
uynciaa. OCHOBHOE TPHUIOHOMETpHUYECcKoe TOXxAecTBO. (OCHOBHBIE TPHUTOHOMETPHYECKHE
GopMynbBL: 1) COOTHOMEHHS MEX/[y TPUTOHOMETPHYECKUMH (YHKIUAMHE OJHOTO U TOTO JKE
aprymenTa, 2) GopMynsl clioxeHHs, 3) QopMynsl ABOMHOrO aprymenta, 4) (Gopmyiisl
IIOJIOBUHHOTO apryMeHTa, 5) (GOpMyJIbl U IPaBUIIO PUBEACHHUS, 6) GOPMYIILI IpeoOpa3oBatus
CYMMBI TPUI'OHOMETPHYCCKHX (yHKIMH B mpom3sejacHue, 7) GOpMyIbl IpeobpasoBamHus
IPOU3BCIACHUS TPUTOHOMETPHYECKUX (DYHKIUHN B cyMMYy, 8) HOpMYJIbI, BRIpaXKaroIue CHHYC,
KOCHHYC U TAHI'€HC OAMHAPHOIO apryMeHTa Yepe3 TAHT€HC TIOJIOBUHHOTO apTyMEeHTa.

ApKCHHYC, apKKOCHHYC, apKTaHI'€HC, apKKOTAHTE€HC JEeWCTBUTENBHOIO YHUCIA, OCHOBHBIE
COOTHOILICHHUSI.

ToxaecTBeHHBIE IIPe0OPA30BaHUS TPUTOHOMCETPUUECKIX BRIPAKEHUH.



Tpuronomerpudeckue ypaBHeHuUs; o0IHe GOpMYIIBI I PEIICHH YPaBHEHHM Sin X = a, C0S X =
a,tgx=a,ctgx=a.

«Havaa MaTeMaTH1eCKOI0 aHAJIN32»

ITponssonnas Gynxuuu. I'eomerpuuecknii 1 GU3NIECKUA CMBICT TPOU3BOAHOM. Tabmuia

npou3BOAHBIX. | [pon3BoHAS CyMMBL, IIpOM3BENEHNS B YaCTHOTO ABYX dynkiwii. [Iponssonnas

CIIOXHOM QyHKIMU. YpaBHCHUE KAacaTeNFHOHM K rpaduKy QyHKITUH.

HccneoBanue (yHKIUM ¢ MOMOIIBIO MPOU3BOAHON: HAXOXICHHE HKCTPEMYMOB (YHKIMH,
HanOOJIBIIMX ¥ HAaUMEHBIINX 3HAYCHUI, IIPOMEXYTKOB MOHOTOHHOCTH. [TocTpoenue rpaduxa
(GYHKIIMHE ¢ TOMOIIBIO IIPOU3BOTHOH,

«["eomeTpus»

llnanumerpus.

IIpsmas, myd, OTpe3oK, JIoMaHas; JUIMHA OTpe3Ka. YTIoJl, BeJIWYMHA yrjla. BepTHKaIBHBIC H
CMEXKHBIE Yriibl, OKpYXHOCTh, KpyT. [lapasuientHble psaMbie.

[IpeobpazoBanus reomerpudeckux guryp. Oceras u neHTpaibHas caMMeTpus. [lapauienbHbrit

nepenoc. [ToBopot. IIpeoGpazoBanue mo00us, ero cBoiicTBa. OTHOINEHHE IIOMaAel ToT00HBIX

uryp.

MHOroyroibHUK, €ro BEpIlIdHbl, CTOPOHB, YTIIBL, JIMArOHATIH.

TpeyroybHAK, €ro MENaHbl, BEICOTHI, OUCCEKTPUCH, UX CBOMCTRBA. BUIBI TPEYTONIBHUKOB.

PaBencTBO TpEYrOJIBHUKOB, IIPU3HAKH PAaBEHCTBA TPEYTOJNLHUKOB. lloji00We TpeyrosbHHKOB,
IPU3HAKK [10100HsI TPEYroabHUKOB. [IpsSMOYrompHBIR TPEYroJbHUK, COOTHOIICHUS MEXKITY
CTOPOHAMH H YyIJIaMH IIPAMOYTOJBHOTO TPEYroJibHUKA. PaBHOOENpEeHHBI TPEYroibHUK,
CBOMCTBA €r0 YIVIOB U CBOHCTBO OMCCEKTPHCHI yTila IIPH €ro BEPITUHE.

YeThIpexXyroJbHUKN: HapauielorpaMM, HPSIMOYTONBHHK, poMO, KBajpar, Tpamerus W WX
CBOMCTBA.

OxpyxHocTh U Kpyr. LleHTp, Xopna, muamerp, pamuyc. KacarempHas k okpyxHocTH. [lyra
OKpy>XHOCTH. CEKTOp U CeIMCHT KpyTa.

[lenTpanbHBIN U BIUCAHHBIN B OKPYXHOCTH YIJIBL

[Tomans TpeyronapHuKa, IPIMOYTOIBHUKA, IapajliesorpaMma, poMOa, KBaapaTa, TPAlCIiuy.

JiMHa OKpy>XHOCTH W JUIMHA JIyTU OKpYXHOCTH. Pammannas Mepa yria. [Dromanbk kpyra u
IUIOIANb CEKTOpa Kpyra.

IIpaBunbHBIH MHOTOYTOIBHYK. 3aBUCEMOCTH MEXY CTOPOHOM, paJInycaM¥ BIIMCAHHOW H

OIHCAHHOKW OKPY>KHOCTAMH IIPaBHJIBHOIO MHOIOYrojibHuKa. DopMyssl miIomaay npaBUiIbHOIO
MHOT'OYT'OJIBHUKA.

BroucanHas v onvcanHas OKPYXKHOCTh MHOTOYTOJIBHUKA, YCIOBHS CyIecTBOBaHUS. |Ipu3Hakn
BIIUCANIION U ONIMCAHHON OKPYXHOCTH YeTHLIPECXYTOJIbHUKA.

Crepeomerpust,

OCHOBHBIC ~ IIOHATHS ~ CTEPEOMETPHUH  (TOYKa, TpsiMas, IUIOCKOCTh,  IPOCTPAHCTBO).
Iepecekaromuecst, IapaielbHble U CKPEIUBAIONIMEC IpsSMbIe. YTOJI MEXKAY NPSMBIMH B
IPOCTPAHCTRE.

IlepnenauKyJIIpHOCTE UPAMBIX. [lapaniensHOCTD U epICHAUKYIISIPHOCTD MIPSIMOH U TUIOCKOCTH,
IPHU3HAKK K CBOMCTBA. lIepleHIuKyIisip U HAaKJIOHHAs K TUIOCKOCTH. YTOJ MEXAY IIPSIMON U
IUIOCKOCTRIO. Teopema o Tpex IepreHIuKynsapax.

[MapannensHOCTE IUIOCKOCTEH, IEPIEHIUKYISIPHOCTE TUIOCKOCTEH, IPH3HAKK B CBOMCTRA.

JIByrpanHBIN yroJi, JUHEHHbIN yroa IByrpaHHOTO yria.

PaccrostHHe OT TOYKH 110 IIOCKOCTH. PaccTostHre 0T TpsIMO#i 10 TUIOCKOCTH. PaccTostare Mex Ty
[apaJlIe/IbHBIMU IIIIOCKOCTSIMU. PaccTosHrEe MeXTy CKPCIUBAIOIIUMHECS IIPSIMBIMHU,

IInomans oproroHaabHOR OPOEKIIMY MHOTOYTOJILHIKA Ha TIOCKOCTE, MHOTOTpaHHHKH.

Bepmunbl, pebpa, rpaHn MHOTOoTpaHHMKA. Pa3Beprka.



[Ipusma, ee ocHoBaHuUd, OOKOBBIE pedpa, BICOTA, OOKOBAsI IIOBEPXHOCTL. [IpsiMasi 1 HaKIOHHAs
upusma.  llpaBunbras mnpusma.  Ilapamtenemmmen. Ilpsmoli ¥ IpSIMOYIONBHEIM
napasuieIeunes.

Ky6.

IIupamuna, ee ocHoBaHMe, OOKOBBIE peOpa, BHICOTA, OOKOBas ITOBEPXHOCTH. 1peyrosbuas
nupamuaa. [lpasuisnas nupamuaa. Y cedeHHas mHpamMuia.

Cummerpud B KyOe, B Tapajuielieulie/ie, B Ipu3Me U MupamMujie.

Ceuenust MHOrorpanuukoB. [locTpoenne ceueHui.

Tena v MOBEPXHOCTH BpallleHUSI.

Iwmnnp u koryc. Y ceueHHBIH Konyc. OcHOBaHUE, BEICOTA, OOKOBAsI IIOBEPXHOCTE, 00pa3yromasi,
pas3BepTKa. OceBbIC CeUeHUsI U CeUeHUs TTapallIeIbHEIE OCHOBAHHIO,

Hlap n cdepa, ux ceuenws. KacarenpHas minockocts K chepe. Cdepa, BuucaHHas B
MHOI'OI'paHHUK, chepa, OmrcaHHas OKOJIO MHOTOTPaHHHUKA.

OOBeMBI Tl BpallleHus U INTOLIAAN UX TOBEPXHOCTEH.

Dopmynsl 00beMa Ky0a, apaielenurne/ia, Ipu3MbL, uIuHpa. DopMyibl 06beMa TUpaMUIB! 1
Koryca. QopMynbl IIOMIA) (M HOBEPXHOCTEH MUIKHApa U KoHyca. GopMysl o0beMa [apa u
wromanu chepsl.

«AHAJIMTHYECKAS] TeOMeTPUD)

BekTopsl 1 KOOP/IMHATEL.

Bexropnl. Moayie BekTopa. PaBeHcTBO BekTOpOB. CIIOXKEHHE BEKTOPOB H YMHOXKEHHE BEKTOpa
Ha 4yucio. Yronm Mexay Bekropamu. Koopamnatel Bekropa. CKalIpHOE TPOU3BEACHUC
BCKTOpPOB, cBoMcra. KomnuHeapusle BeKTOpol. Paziiokenme BekTopa 1O JIBYM
HCKOJUIMHEAPHBIM BEKTOPaM.

Kominanapueie BEKTOpEL. Pa3iioxeHne BEKTOpa 110 TpeM HEKOMILIAHAPHEIM BEKTOPaM.

JlexapToBBl KOOPJHHATH TOMKM Ha IUIOCKOCTH M B MPOCTpaHCTBE. IIOHATHE O KOOPAMHATHOM
OIIUCAHUM TreoMeTpudecKux Quryp. @opMysbl pacCTOSHHS MEXAy IBYMs TOUKAaMH Ha
IUIOCKOCTH ¥ B IIPOCTPAHCTBE. YPaBHEHHWE OKPYXXHOCTH. YpaBHCHHS c(ephl. YpaBHCHHC
IocKoCTH, PopMyJia pacCTOSHUS OT TOUKH JI0 IUTOCKOCTH.

2.3. PexoMeHyemast uTeparypa:

1. Mopaxosua A.I'. 1 np. Anrebpa. 7 kmace. B 2-x gactax. .1, yuebuuk. 2015 r. 165 cTp.

2. Mopukosuy A.I'. u np. Anrebpa. 7 kimace. B 2-x gactax. U.2, 3amaunuK I yYalaxcs
obmeobpa3oBaTenbHbIX yupexennii, 2015 r. 207 crp.

3. Mopnxosuu A.I'. 1 np. Anrebpa. 8 kiacc. B 2-x gactax. U.1, yue6uuk. 2014 r. 165 c1p.

4. Mopaxosud A.I'. u n1p. Anrebpa. 8 kmace. B 2-x gactax, U.2, Sagaunux. 2014 r. 271 crp.

5. Mopaxosuu A.I'. u np. Anrebpa. 9 kmacc. Yuebuuk. 2014 1. 192 c1p.

6. Mopaxosuua A.I'. 1 n1p. Anre6pa. 9 xnacce. 3amaunnk. 2014 r. 144 cTp.

7. Mopnkosrnu A.I'. Anrebpa m Hadana aHammsa. 10 — 11 xmaccel. Y4eOHHK JUIsS
obueobpazosaTenbHbIX yupexxaenuit. 2014, 335 crp.

8. Mopaxosuu A.I'. leammesa JI.O.. Kopemxkosa T.A., Mumycruna T.H., Tynsunackas
E.E. Amrebpa m Havanma asamuza 10 — 11 knacer. 3amaunuk it o61eo0pa3oBaTellbHBIX
yupexnaenuii. 2014, 315 ctp.

9. Atanacan JI.C., byryzos B.®., Kagomnes C.B. Tlo3usk D.I'. HOuuna N.U. ['eomerpus.
YueOnuk g 7 — 9 kinaccos cpenneif mkonsl. M.: Tlpocseuienue, 2012, 335 ctp.

10.  Aranacan JI.C., Byryzos B.®., Kagomries C.B. TTosusik D.I". ['eomerpust. YueOHUK uis
10 — 11 xiaccos cpenneil mxonst. M.: [IpocBemienue, 2015. 207 ctp.

11.  Txauyx B.B. Maremaruka — abutypuenty. 2011, 966 ctp.

12, Huxonbckuit M.K., Iloramos M.K., Pemernukos H.H., Illeskun A.B. AnreGpa u
Havyajla MaTeMaTHIecKoro ananusa. 11 kiace. 8- uzn. 2012, 436 crp.

13, Aranacan JI1.C., byry3sos B.®., Kagomnes C.b. KOnuna .U. T'eomerpus 7 kinacc. 2015.
120 cTp.



14.  Aranacsn JI.C., Byrysos B.®., Kagomner C.b. FOauna U.W. I'eomerpns 8 xmace. 2011.
240 ctp.

15.  Aranacan JI.C., Byrysos B.®., Kagomuer C.b. FOmuna .U, I'eomerpus 9 xnacc. 2015.
160 ctp.

16. Paiixmuct P.b. 3amayHMK 1O MareMaTHWKe MISI YUYAIIHXCA CpPEAHMX IIKOI H
nocrynaromux B BY3s1. M.: «MockoBckuii mumnei». 2014,
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