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1. Opraﬂmaunonno-meTozmquKne YKa3aHHA M0 NPOBEJACHHUIO 3K3aMeHa.

Hacrosimast mporpamma paspaboTtana B COOTBETCTBHH ¢ denepanbubim
rOCYAapCTBEHHbIM 00pa30BaTeIbHBIM CTAHIAPTOM CPEHEro (monHoro) obGiero
o0pa3zoBaHus.

Llens sk3amena — oTo6path HanGosee MOArOTORIEHHBIX abUTYpPHEHTOB.

BerynurenbHble MCIBITaHHS MO0 MaTeMaTHKe MPOBOISTCS IO porpamMme,
COOTBETCTBYIOIIEH 00pa3oBaTeNbHON MNpOrpaMMe CpejHero (nonHoro) obuiero
o0pa3zoBaHMs. BcTynuTensHoe wHcnbiTaHune COACPXKUT 3amaHHs 0Oa30BOr0 YpOBHs
CIIOXKHOCTH O MaTtepuany Kypca «Anrebpa um Hauana ananusa» 10-11 kiaccos,
a4 TalOKe 3aJlaHMsi MOBBILIEHHOTO M BBICOKOrO YPOBHS CIIOXKHOCTH MO MaTepHaiy
Kypca «Anrebpa u Havana aHamusza» 10-11 kiaccos u PasIMYHbBIX pa3leraoB KypcoB
anreOpbl, reOMETPHH, TEOPUH BEPOATHOCTEM W CTATUCTMKM OCHOBHOM U cpenHei
LLIKOJIBI.

[Iporpamma orpakaer o6si3aTenbHOEe s yCBOEHMS colep:kaHue o0ydeHHs
MaTeMaTHKe W COCTOUT W3 NBYX paszielioB. [lepBhlil pasjien comepKUT MpUMeHeHHe
OCHOBHBIX TCOPETHUYECKHX MOHATUH IO MaTeMaTHKe, BTOPOM — CHCTEMY YMEHHH
HaBBLIKOB, KOTOPBIMH JIOJKEH BJIaJIeTh aOUTYPHEHT.

O6bem 3HaHMI U CTENeHb BIAJEHHs MATEPHATIOM, ONMCAHHBIM B nporpamme,
COOTBETCTBYIOT KypCy MaTeMaTHKW CpeaHed IKomsl. [locTymamommii Moxer
ITOJI30BATLCA BCEM apCEHANIOM CPEJCTB M3 3TOr0 Kypca, BKIIOYas W Hayala aHalu3a.
OnHako st pelieHus: 5K3aMeHAIHOHHbBIX 33134 JOCTATOYHO YBEPEHHOIO BJIaJIEHUSI
AL TEMH TIOHATHSIMH M HMX CBOMCTBAaMH, KOTOPBIE IMEPEYMCIIEHBI B HACTOSILEH
nporpamme. OObeKTBI U (DaKThl, He M3ydaeMble B 001eo6pa3oBareibHON HIKOJTE,
TaKKe MOIyT MCIIONB30BaThCsl [MOCTYHNAIOIIMMHE, HO NPH YCJIOBHH, Y4TO OH CHOCOGEH
HX MOSICHATD U JIOKa3bIBATh.

B cBsi3u ¢ o0unmmem yqeGHUKOB U peryispHbIM X nepersgaHueM OT/ebHbIe
YTBEPHKIACHUS BTOPOIO paszena MOryT B HEKOTOPBIX y4eOHUKAX Ha3bIBATHCS WHaue,
4eM B TIporpaMme, WiH (pOpMyIMpOBAThCs B BHIE 3a1ad, WM BOBCE OTCYTCTBOBATb.
Takue cnyuam He ocBoGOXKmarOT MOCTYTAaoUIEro OT HEO0OXOJMMOCTH 3HATh 3TH
YTBEPKJICHHUS.

2, TpeGosanus Kk MpoBeeHHI0 BCTYNHTEILHOTIO YK3aMeHA.

OK3aMeHal[MoHHas paboTa COCTOUT M3 IBYX 4YacTeH, BKIIOYAIOMUX B cebsg 18
sanaHuii. Yacte 1 cozepxur 8 3amanuii c KpaTKMUM OTBETOM 0a30BOro ypoBHS
CIOXHOCTH W 4 3alaHUsl ¢ KPaTKUM OTBETOM IOBBIIIECHHOrO YPOBHS CIIOYHOCTH.
HacTs 2 comepxuT 6 3anaHuil ¢ pa3BEPHYTHIM OTBETOM MOBBILIEHHOIO BBICOKOTO
YPOBHEH CIOXKHOCTH.

3. IIpoueaypa caayu nHCHLMEHHOrO 3K3aMeHa

Bo Bpems sx3ameHa aGUTypueHT MOKET MOTB30BaTHCS THHEHKOI,
Ha BbInoiHeHHe 5K3aMeHaMORHO# paboThl MO MaTeMaTHKe OTBOAUTCS 3 Yaca
(180 muHyT).



IIpriMepHOE BpeMsi BBINOJHEHUS 3aIaHHi:

Ne 3aanus IPUMEPHOE BpeMs, Ne zananus IPUMEPHOE BpeMs,
MHH MHH
1 2 10 5
2 2 11 10
3 2 12 10
4 3 13 10
5 3 14 20
6 3 15 15
7 5 16 20
3 5 17 30
9 5 18 30

4. Kpurtepun nposepku 3k3aMeHaUHOHHOH PaGoOThI.

3ananus 1 — 12 ouenuBatorcs B 4 6anna. Pelnenue nmpuBoauTh He Cleayer,
HEOOXOIUMO BIUCATH OTBET B COOTBETCTBYIOIIEE OJIe B BHJIE KOHEYHOMH eCSTHYHOIN
Apobu WK 1enoro Yucia. Yucna 3aluImTe B [OJIs OTBETOB B TEKCTE padoThI.

Otet: — 0,7

3apanns 13 — 18 onenusarorcs ot 6 1o 14 Gannos.

Ilpu Beinonnenun 3ananuii 13—18 Tpebyercs 3amucarsh MOTHOE pelueHye u
orseT. Ilpy BBINONHEHHH 3aaHHIT MOXHO MONB30BATHCS YEPHOBUKOM. 3aNHCH B
€PHOBHKE, 2 TAKIKE B TEKCTe 3K3aAMEHALHOHHOH paboThl He YYHTHIBAIOTCH TIPH
OLIECHHBAHHH PaboThlI.

Kputepun npoBepku u ouenka pemenuii saganmii 13 — 18

3aganne No13 — TpHroHOMETpHYECKOE, TOrAPHPMUYECKOE MM MOKA3ATENLHOE
ypaBHEHHE.,

Bblienenne perneHuss ypaBHeHHS B OTAeIbHbBIH OYHKT TPsIMO yKa3bIBaeT
yJaCTHHKaM S5K3aM€Ha Ha HEeOOXOIMMOCTh MOJNHOTO pEIIeHUs MPeLIOKEHHOTO
YPaBHEHU: TIPH OTCYTCTBHH B TEKCTE KOHKPETHOM paboThl OTBETA HA BOIPOC MyHKTA
3aganue Nel3 onenuaercs 0 6aiioB.

CopepxaHue kpurepus bannesl
OGOCHOBAHHO NOJIyY€eHbI BEPHBIE OTBETHI B 060UX MYHKTax 6
OGocHOBaHHO moONydeH BepHbli OTBeT B myHkTe a WJIU OJTyYEeHBI
HEBEPHBIC OTBEThl HM3-33 BBIYMC/IMTENBHOW OIIMOKH, HO IPH ITOM 4

HMCETCs BEpHAsA IIOCJIE[OBATE/IbHOCTE BCEX IIATOB pelleHHs O000HX
IYHKTOB: MyHKTa a ¥ MyHKTa 0

Pelllenue He COOTBETCTBYET HH OZHOMY W3 KPHTEPHEB, [IEPEUNCIICHHBIX 0
BbIIIIE

Maxcumanovnwviit 6aun 6




3ananue Ne 14 — crepeomerpuueckas 3aj7ia4a, OHa pasjesieHa Ha MMyHKTHI a U 0.
Jns monydenus 2 GajuIOB HYKHO, 4TOGBI GBITH BBHIIONHEHB! 06a IyHKTa, a JuJis
nosy4eHus 1 Gaia XBaTaeT BHIIOIHEHHS OJHOIO U3 3THX YHKTOB.

Conepxanue kpurepus bamie
Hmeercs BepHOe [oKa3aTenscTBO YTBEPXKIEHHUS TIYHKTA a # 6
00OCHOBaHHO MOJIyY€eH BEPHBIH OTBET B yHKTE O
VmeeTcs BepHOe 10Ka3aTeNbCTBO yTBEPIKACHHUS MYHKTA a
WM  obocHoBaHHO moOnyYeH BepHBIH OTBeT B nyHKTe © ¢ 4
UCTIOIb30BAHMEM  YTBEPIK/ICHHSI IIyHKTa a, MPH 3TOM MyHKT a He
BBITIOJTHEH
Pelienue ne cootBeTcTBYET HU OHOMY U3 KPHUTEPHEB, NIEPEUUCTEHHBIX 0
BBIIIIE

Maxcumanonorii 6ann 6
3ananue Ne 15 — 510 HepaBeHCTBO — ApPOOHO-palMOHAlIbHOE, JIorapHGMHYecKOe
HJIK 110Ka3aTebHOE.

Conepxanue kpurepus bauibl
Mimeercss BepHOe JOKa3aTenbCTBO — yTBEpPIKACHHS IIyHKTa a # 6
0OOCHOBaHHO MOITyYeH BEPHbIi OTBET B yHKTE 6
OOOCHOBaHHO — TONYYeH OTBET, OTJIMYAIOIIMICH  OT BEPHOTO
HCKJIIOYCHHEM / BKITIOYEHHEM MPAaHUYHBIX TOYEK 4
WMJIN nonydyeH HeBepHbIH OTBET W3-3a BBIYMCIHTENBHON OIIMOKH, HO
[TPH 3TOM HMEETCsI BEPHAs I10CIe0BATEIbHOCTh BCEX ILIAr0B PelleHHUs!
Perlenne He cooTBeTCTBYET HU OTHOMY 13 KPHUTEpUEB, NePEYHCIIEHHBIX 0
BbIIIIE

Makcumansnorit 6ann 6

[lpu 3TOM B mepBoM ciiyuae BoicTaBienus 1 6awa JIOITYCKAITCS TOJIBKO OIIUOKH

B CTPOTOCTH HEPaBEHCTBA: « < » BMECTO « < », WiM Haobopor. Eciu B oTBeT

BKJIFOYCHO 3HAY€HHE NEPEMEHHOM, IPU KOTOPOM OIHA M3 yacTeii HEPaBEHCTBA He
HMEET CMBICITa, TO CJIeTyeT BBICTABIATH OLEHKY «0 Gamiosy.

3aganne Ne 16 — s10 TaHUMETpUdeckas 3afada. B mynkre a tenmeph Hyx)HO

A0Ka3aTh reOMETpUYeCKHui (akT, B myHKTe 6 — HalTH (BBIYHCITMTE) TEOMETPHYECKYIO
BEIIUYHUHY.

ConepxaHue KpuTepus Bansr |
Vmeercss BepHoe nokazarenbcTBO YTBEPKIEHHA TYHKTA a W 8
000CHOBAHHO TIOJIy4€eH BEpHBIH OTBET B IIyHKTE O
O6ocHoBaHHO NoMyyeH BEPHBIH OTBET B MyHKTE O +f

WJIN umeeTcst BepHOE HOKA3aTENBCTRO YTBEPXK/ICHUS MTYHKTa & U MpH
OOOCHOBAHHOM pENIEHHH MyHKTA 0 MOJy4YeH HEBEpHBIH OTBET H3-3a
apupMeTHYecKo omubku

HMmeeTcs BepHOe 10Ka3aTebcTBO YTBEPXKIACHUs IyHKTA a, 2
WNJIN npu o6ocHOBaHHOM pelieHuu MyHKTa O MOy4YeH HeBEpHbIH OTBeT
HM3-3a apU(PMETHUECKOM OMIUOKH,

WJIN  obocHoBanHO momyuen BEPHbIM OTBET B MyHKTe 6 ¢
| Mcrosib30BaHMeM YTBEPXKICHUS IIyHKTA a, TIPM 3TOM MYHKT a He




BBITIOJITHEH

Perienne He COOTBETCTBYET HU OJHOMY M3 KPHTEPMEB, TIEPEUHUCIICHHBIX 0
BbILLIE
Maxcumanonwiii 6ann 8
3apanne Ne 17 — 570 TekcToBas 3a/1a4ya ¢ SKOHOMHUYECKHM COJIEPIKAHHEM.
Copepkanue KpuTepusi basb
OG0CHOBaHHO MOJTyYeH BEPHbINH OTBET 12
BepHo mocTpoeHa MaTeMaTHuecKas MOjellb, pEIIeHHe CBEJeHO K 10

MCCIIeIOBAHMIO DTOM MOJIENIU U TIOJyYeH Pe3yJIbTaT:
— HEBEPHBIN OTBET U3-3a BBIUMCIUTEILHON OIMOKH;
— BEPHBIA OTBET, HO pellleH’e HeJ0CTATOYHO 00OCHOBAHO

BepHo mocTpoeHa MaTemaTHUecKash MoOjelb, pEIleHHe CBEeAEHO K 8
MCCIICZIOBAHUIO 3TOM MOJENH, TMPH ITOM pEIIeHHE MOKET OBbITh He
3aBeplIEeHO

BepHo mnocTtpoeHa MaremaTuueckas Moje/lb, pEIIEHHE CBEIEHO K 6
MCCIISIOBAHHIO 3TOW MOMENH, IIPU 3TOM pELIEHHE MOMKET OBITH He
3aBEPILIEHO, MMEeTCsl  ONMCKa, HEeTOYHOCTh B  (hOPMYyIHUpPOBKE
MaTEeMaTUYECKHUX TTOHITHH

Pemenue He COOTBETCTBYET HU OOHOMY H3 KpPUTEPHEB, HNEPEHYHUCIIEHHBIX 0
BBIIIIE

Maxcumanvmeiit 6ann 12

Ilosicnenusi: 1 6ann MOXHO BBICTABIATH B TEX CHIy4asX, KOIZA CHOKETHOE
YCIIOBHE 3a/la4¥ BEPHO CBEJSHO K PEILEHHMI0 MaTeMaTH4YecKoi (apudMeTHyecKoil,
anrebpan4eckoi, GyHKIMOHAIBHOMN, reOMETPUYECcKOoit) 3aaun. IMEHHO K pellIeHuto,
a He K OTACILHOMY PpaBEHCTBY, HabOpy ypaBHEHHi, ypaBHEHHIO, 3a[arolEeMy
¢QyHkumio u 1. Ipy6o roBops, NpebABICHHBIN TEKCT NOMKEH BKIIOYATE
HalpaBJIeHHE, «MpOMOJKaeMoe» a0 BepHoro peureHus. Ouenka B 2 Gana,
pasymeercs, BK/IIOHaeT B ceds ycioBue BbICTaBIeHMsi | Gamia, HO CYIIECTBEHHO
Onuke K BEPHOMY pELIEHHIO 3ajaud. 37ech NIpe/noaraeTcs 3aBeplleHHOe,
NPaKTHYECKH TIOJHOE pelIeHHWEe COOTBETCTBYIOIIEH MareMaTH4YecKod 3ajaui.
Tunu4Hble AOMyCTUMbBIE MOTPENIHOCTH 3[€Ch — BBIYMCTHTENbHBIE OLIMGKH (ipn
HAIMIUH BCEX WIAroB PELICHNUs) il HEJOCTATOYHO MOMHbIe 060cHOBanus. OTMETHM,
4TO TEPMHUH «MaTeMaTHYECKass MOJENb», ObITh MOXET, U3JUILIHE BBICOKONAPEH IJIs
CPaBHUTCIIBHO MPOCTHIX 3a/1a4 IKOHOMHYECKOTO CONEPXKAHHSA, NpeaJaraeMbIX Ha
EI'S. Onnako, no HalleMy MHEHHIO, OH HauGOJIee JIAKOHHYEH, obuieynorpedum u
AAOCTAaTOYHO SICEH JUIA TOTO, YTOOBI MBITATHCS OTBICKATH €My aleKBaTHYIO 3aMeHy.
CiienyeT moa4epKHyTh, YTO OMUH U TOT XK€ CIOKET MOMKET ObITH YCHEILIHO CBeJeH K
pas/IMYHbIM MATEMaTH4Ye€CKMM MOJEJSIM M J0BeA€H 10 BepHOro ortBera. I1o 5Toi
NPUYUHE B KPUTEPUSX MPOBEPKH HUIJIE HET YKECTKOrO YIOMHHAHHS O KaKoH-Tu60
KOHKPETHOM (apudmeTuieckoii, anreOpandeckoi, reOMeTpUYEeCKOid,
byHKIMOHATBHOM) Monenu. Boobie, criocobos BEPHOI'0 pEIIEHHs 3aJaHUuil 5TOro
THIa HUKAaK HE MEHBLIE, €M [l NPHBLIYHBIX TEKCTOBBIX 3a/1a4. BO3MOKeH U CTHIIb,
NpUOIIMIKEHHBIH K BBICIIEH MaTeMaTuke, W HaWBHBIIL [O/IX0/, HANOMHWHAKOIIHH
apupMeTHIeCKui CHOCO0 pelieHusi TEeKCTOBBIX 3aj1au, W MeTO MCIIOJIb3YIOLIH M



crielirUecKue Ui MaTeMaTHuecKOH SKOHOMHKH TIOHSTHS (ueneBas dyHKIus,
CHUMILIEKC-METO/ U T.I1.).

3apanne Ne 18 — 5T0 ypaBHeHWe, HEPaBEHCTBO WM MX CHCTEMBI C
mapaMeTpom. 3aJayM ¢ HapameTpoM JAOIMYCKAl0T BechMa pa3sHooOpasHbie crocobsl
pemenus. HauOonee pacnpocTpaHeHHBIMH M3 HHX  SBASIOTCS: —  YHCTO
anredpanveckuil cocod pewenus; — cnoco6 peleH s, OCHOBAHHbIH HA [OCTPOSHHUH
M HCCIIC/IOBAHMH TE€OMETPUYECKOW MOJENH [JaHHOW 3a1a4d; — (PyHKIMOHAIBHBIMN
Coco0, B KOTOPOM MOTyT ObITh M ajnrebpandeckue, u Tr€OMETPUYECKHE MOMEHTBI, HO
0a30BbIM SIBIISETCA HCCIENOBAHHE HEKOTOPOH (yHKIHH. 3ayacTyro (HO HaleKo He
Bcerjaa) rpadpuueckuit Meron Gonee CHO BEIST K LIEH. Kpowme Toro, B koHKpeTHOM
TEKCTE peINCHHs BIOJHE MOTYT BCTPEYaTbCsl BIEMEHTBI KaXAOro M3 Tpex
NEPEYHCIIEHHBIX CIIOCO00B.

Copepikanue Kpurepust bannbl
O0G0CHOBaHHO MOJTYYeH BEPHBII OTBET 14
C momolIBI0 BEPHOTO paccyKASHHUs IONyYeHBl BCE BEPHBIE 3HAUCHHS 12

napameTpa, HO
— HJIH B OTBET BKJIKOYEHBI TAKXKE U OJHO-IBa HEBCPHLIX 3HAYEHHUS,
— WJIM pelIeHHE HeJOCTATOYHO 000CHOBAHO

C NOMOLIBIO BEPHOrO pacCyX IeHHs MOIYyYeHO XOTS Obl OJHO BEpHOE 10
3Ha4YeHHe mapamerTpa
3ajiaua cBeleHa K HCCIIEJOBAHUIO: 8

— HJTM B3aUMHOI'O PACIIOIOKEHUS TPEX OKPYKHOCTEI;
— WK IBYX KBaJIpaTHBIX YPaBHEHUII ¢ mapameTpoM

3azada cBeJleHa K UCCIeqOBAHMIO: 4
— WJIM B3aUMHOTO PACHON0KEHUS TPEX OKPYKHOCTEI!;

— WM JIByX KBaJpaTHBIX ypaBHEHHU ¢ mapameTpoM. IIpu 3ToM umeeTcs
OMNHCKA, HETOYHOCTH B (POPMYJTHPOBKE MaTEMaTHUECKUX TOHSTHI

Peilieriie He COOTBETCTBYET HM OTHOMY W3 KPUTEPUEB, NEPEeUUCICHHBIX 0
BBIIIIE

Maxcumanvnwiii 6amn 14

B KpuTepuu ouenku 3x3aMeHaqnonnoii paboTbl

Ne 3ananus Konanyecrro 6anios 3a Maxkcumajbuasi cymma
3aJaHue 0an108
1-12 06./46. 48
13-15 06./46./6 6. 18
16 06./26./46./8 6. 8
17 06./66./86./106./12 6. 12
18 06./46./86./106./126./14 6. 14
Cymma 6amiios 100

Tabmuua cocraBnena coriacHoO KpHTEPUSIM BHIILE.

Ha 2024/25 yueGHblif roq MUHHMAIbHOE KOJTMYECTBO OasnoB, HEOOXOAUMOE
IS IIOCTYTIIEHUs Ha 00y4eHue 1o mporpamMmam GakanaBpuara u nporpaMMam
CrelanuTeTa 110 NpeaMeTy MaTeMaTHKa COCTaBsieT: 39 6anios.

7




.leua, MNOJTYYUBIIIHE HAa BCTYNHUTEIBHOM 3K3aMeHe I10 MaT€MaTHKE pe3ylbTar
HHXE YCTaHOBJIEHHOI'O MHWHHUMAJIBHOIO KOJUYECTBA 63J'IJI()B, IMOATBEPXK OAKOLIEro
YCIIEUIHOE NMPOXOKIeHHE BCTYIIUTEJIBHOIO DK3aMeHa, K JaJIbHEHIIIUM 3K3aMeHaM He
JOITYCK3TCs U BLIOBIBAIOT U3 KOHKYpca.

6. OcHOBHbIE yMeHHSI H HABBIKH.

AOHUTYPHEHT I0/IKeH YMeTh:

" IlpousBonuTs apupmeTHyecKUe AeHCTBHS Hal YHCIAMH, 3aJaHHBIMH B BUJIE
OOBIKHOBEHHBIX M JIeCSITUYHBIX APobeit; ¢ Tpebyemoit TOUHOCTDIO OKPYIUIATH JaHHBIE
HMCJIa W pe3yJ]bTaThl BBIMUCICHHH (HE TMONB30BAThCS KalbKYJIATOPAMH WM
TabNMLaMy [Tl BBIYMCIIEHHIT).

" IlpousBoxuth onepauun Haj BeKTOpaMH (CIOKEHHE, YMHOKEHUE Ha 4YHCJI0,
CKaJISIPHOE MPOU3BEIIEHHE).

" IlepeBoauTh ONHM eAMHUILIBI M3MEPEHUS BEMIUH B ApyrHe.

* IlpoBomuth TOXIECTBEHHBIE TpeoOpa3oBaHUs MHOI'O4/IEHOB, Apo0Oeii,
COACPIKAIMX IEPEMEHHbIE, BRIPAXKEHHH, CONEPKAIMX CTElIeHHbIE, MTOKa3aTeNbHbIe,
Jlorapu(MUIECKUe ¥ TPHTOHOMETPHYECK e (YHKIIUH.

* Crpouthk rpaguku JIHHEHHOI, KBaJIpaTUYHOM, CTEIEHHOH, MOKAa3aTeabHOMH,
NOrapu(MHUYECKOl M TPUTOHOMETPUYECKHX (yHKITHIA.

* Pewars ypaBHeHWs 1 HepaBeHCTBA EPBON U BTOPOM CTENeHH, ypaBHEHUS U
HCPaBCHCTBA, MPUBOMALIMECS K HHMM; pellaTh CHCTEMbl YPaBHEHMil M HepaBeHCTB
NePBOM U BTOPOH CTENEHH U NMPUBOJISLIMECH K HHM (B TOM umcCHe ¢ mapaMeTpamn).
Cioma, B 4acTHOCTH, OTHOCATCS TpoOCTeifine YPaBHEHHS M HEpaBeHCTBa,
cozepxariue CTEIeHHbIE, NOKa3aTe/lbHBIE, norapupMuyecKue H
TPUTOHOMETPHYECKHE (hyHKIHH.

* Pemath 3aga4¥ Ha COCTaBIEHHE YPaBHEHHH M CHCTEM ypaBHEHMWI.
[lonb30BaThest COOTHOLIEHUAMY U (QOpPMynaMH, ColepXallliMH MOJYJH, CTEIEHH,
KOPHH, JIOrapu(MUUECKHE, TPUIOHOMETPHIECKHE BBIPKCHHSI, BEIMYUHBI YIIIOB,
JJTHHBI, TUIOIIATH, 00BEMBI;

" H3o0paxars reomerpuueckde ¢urypsl Ha 4epTexe M IMPOU3BOAMTH
IPOCTEHIINE MTOCTPOEHMUS HA TIIIOCKOCTH.

®* Jlenatb JONONHHUTENBHBIE TOCTPOCHHUS: CTPOUThL CEYEHHUSI; HUCCIIENOBATH
B3aUMHOE pACHONOKEHHe (QUIyp; MPUMEHSITh MPU3HAKH PABEHCTBA, TTOI06HS buryp
1 MX TIPUHAIVIEKHOCTH K TOMY MJIM HHOMY BHIY

* Hcnome3oBaTh  reomerpHueckue NPEACTaBI€HUS  [IPH  pelIeHUH
anreOpandeckuX 3amad, a MeTOmbI anreGphl u TPUTOHOMETPHU TPUMEHSTh MpH
PeIIEHHUH reOMEeTPHYECKHX 3aa.

* IlpoBoauTh Ha mMIOCKOCTH ONepanvH HaZ BEKTOPaMHU (CJIOKEHHE U
BBITMTaHHE BEKTOPOB, YMHOXEHUE BEKTOpA HA YHCIIO) H IIOJIB30BATHCS CBOMCTBAMMU
STHX ONepamui,

® Ilonb3oBaThcsl MOHATHEM NPOHU3BOAHOIN IIpH HCClieI0BaHUM (DYHKLIHUHA Ha
Bo3pacTanue (yObiBaHue), Ha SKCTPEMYMBI U [PH NOCTPOEHUU rpaduKOB (YHKIIHIA.

* Msnaratk 1 0hopMIIATE pereHue JoruyecKu MIPaBUIILHO, TIOJIHO U
N0CJIEN0BATENBHO, C HEOOXOAUMBIMH MOSICHEHHSIMH.



" 3HaTh OCHOBHBIE TIOHATHS H OIIPE/EIICHHS 110 TEOPHH BEPOSITHOCTEH 1
CTaTUCTHUKE.

® 3HaTh HOPMYJIEI HAXOXKIAEHHS BEPOSTHOCTH COOBITHS, CIOKEHUS 1
YMHOKEHHSI BEPOATHOCTEM.

" VYMeTh BJIa/IeTh AITOPUTMAMH PELICHHS OCHOBHBIX 337124 110 TEOPHH
BEPOSTHOCTH U CTATHCTHKE.

7. Copepxanne nporpaMmsel BCTYNHTEIbHOI0 3K3aMeHa
Teopernyeckne ocHoBbl MaTeMaTHKH. OCHOBHbIE TOHSATHS.
Anzebpa

" Harypaneuele wumcma. Jlenumocts. IIpocTble 1 COCTaBHbIE —HCIA.
Hanbonbmuii  obmmit penurens u  HauMeHbliee obiee KpatHoe. llensle,
pallMOHAJIbHbIE M JeUCTBHUTENbHbIE uMcna. [Ipouentsl. Momyns uucna, crerneHs,
KOpeHb, apH(PMETHUECKHM KOPEHb.

* Ilonsite xopHs n-i cremeHu. CsoifcTBa KOpHS n-i crenenu. IlomsTue
CTENCHM C palMOHANbHBIM MokKaszarteneM. CBOHCTBA CTENEHH C palHOHATBHBIM
nokasareneM. llonstue cremeHu ¢ jelicTBUTENbHBIM TOKazaTeneM. CBOMCTBA
CTENEeHH C JeHCTBUTEIBLHBIM IT0Ka3aTelIeM.

" Ilonsrue norapudma. OcHoBHOe norapudmuyeckoe ToxaecTBo. CBONHCTBA
norapu¢pmoB.

" OcHOBbI TpuroHomerpuu. CHHYC, KOCHHYC, TAHI€HC, KOTAHTEHC YuCia
(yrma). OcHOBHBIE (OPMyJiBl TPUTOHOMETPHH. [IpeoGpasoBanusi BeIpaKeHuit,
BKIIIOYAIOINX  TPUrOHOMeTpuueckne  (yHkuuu.  Dopmyssl  NpUBeaeHUs.
3aBHCHMOCTH MEXIy TPUTOHOMETPUYECKMMH (GYHKUHAMM OJHOTO M TOIO 3Ke
aprymeHTa. TpuroHomerpuyeckue (yHKLIMH ABOMHOTO M MOJOBHHHOLO aprymeHra.
Beipaxkenue TpuroHomertpuueckux (GyHKIHIA 9epe3 TaHMEeHC TOJIOBUHHOIO
aprymenra. IIpeoOpa3oBanue NpoW3BeNeHUs CHHYCOB W KOCHHYCOB B CyMMYy.
IIpeoOpasoBanue BeIpaeHUs asinX + bcosx € MOMOIIBIO BCIOMOrATENLHOLO
apryMeHra.

" APpKCHHYC, apKKOCHHYC, apKTaHTeHC, ApKKOTaHIeHC YHCIIa. DopMmytbl
PELIEHUH TPOCTEHIINX TPUTOHOMETPHYECKHX YPaBHEHHIA.,

®* [Ipeobpa3oBaHusi BEIpaKeHUH, BKIIOYAOLTAX apu(MeTHIecKue onepaLuH, a
TAlOKE  ONEpAlMIO  BO3BENCHWS B CTENEHb M ONEPALHUI0 JOrapu(MHPOBAHHS.
[IpeoGpasosanus npocreifiunx TpuroHoMeTpHYECKUX BBIpaXKCHUH.

" ApudMeTHyeckas ¥ reoMeTpUYEcKas IPOrpeccus. @opmyna n-co 4ieHa U
CYMMBI 72 IEPBBIX 4ICHOB apH(METHYECKOH U reOMeTpUiecKoil mporpeccuii
DyuKkyuu

® llonstue dynximu. Crioco6sl 3amanus pyskumn. O6nacts OmnpesielIeHus U
MHOXECTBO 3HaueHHH QyHKuuu. ['padux dyHKIMN.

* CBoiictBa  (YHKIMH: MOHOTOHHOCTB, 4YETHOCTb W HEYETHOCTh,
ICPHOIYHOCTE, ~ OrpaHMYeHHOCTh. IIpoMexyTku BospacTaHusi u  yGbiBaHWus,
HauOoJIbllleeé ¥ HAaUMEHbLIEE 3HAYEHHs, TOUYKH akcTpemyma. CBsizb  Mewxjy
CBOWCTBaAMH (QYHKLHH U €€ rpaduKoM.



* OmnpejeneHne, OCHOBHBIE CBOMCTBA U rpauKy dMeMeHTapHbIX (ByHKIHiA:
NTWHEMHOH,  KBaJpaTH4YHOM, CTETICHHOM, TUNepOOJHYECKOiL, [0Ka3aTesbHOM,
JIOrapu(pPMUYECKOH, TPUTOHOMETPUYECKHX.

Ypasnenusn u nepasencmea

" Vpasuenue. KopHu ypaBHeHHs. MeTopl pelieHuss paluOHAIbHBIX,
IOKA3aTEeNbHBIX, JIOTAPUPMHUUYECKHX, HPPALUOHAIBHBIX, TPUTOHOMETPUUYECKHX
ypaBHeHuH. CHCTeMbI ypaBHEHHI U HepaBeHCTB. Pelenus cucTeMpr

* Hepasencrsa. Pemienue uepaseHctBa. PanronansHele, MokaszaTenbHbIE,
JorapupmMudgeckue HEepaBeHCTBA. [Tpocreiimme HppalMoHaJIbHbIE 5
TPUrOHOMETpHIECKHEe HepaBeHCTBa. Mcnonb30Banye CBOMCTB U rpadukoB (yHKIMiA
[PU PEIICHUH HEPAaBEHCTB. MeTo | HHTepBAJIOB.

* Cucremsl ypaBHeHUH. OCHOBHbIE MPHEMBI PEeLIeHUsT CUCTEM ypaBHEHHI:
MOJCTAHOBKA, aNTrebpandecKoe CII0KeHHE, BBEACHHE HOBBIX EPEMEHHbIX.

" IlpumMeHeHHe MaTeMaTHYeCKUX METONOB IUlsl pElUEHHS cozepKaTelbHbIX
3a0ad: Ha NBWXKCHHE, HA paOOTy, Ha CIIOXKHBIE MPOLEHTHI, HA IECATHIHYIO hopmy
3alKcH YKCia, Ha CMECH M CIIJIaBHhI.

DNeMennbl MAMeMamu4ecKozo ana1u3a

® Ilonstue o npousBoxHOM (yHKIHH, GU3HIECKHil 1 r€OMETPHYECKHH CMBICI
POM3BOIHOM. ~ VYpaBHEHWE KacaTenbHOM K  rpaduky Gynkuuu.  Tabnuma
NPOU3BOIHBIX. [IpOM3BOAHBIE CYMMBI, pa3sHOCTH, TIPOM3BE/ICHUSA, YACTHOTIO.
IIpousBo/HbIE OCHOBHBIX 371€MEHTAPHBIX (YHKIIHL. [Ipumenenne npousBomHON K
MCCIIEIOBAHUIO QYHKLHUH U IIOCTPOEHHIO IpadhHKOB.

® JlocratouHoe ycnoBue BospacTanus (yGbIBaHus) (QYHKIMU Ha TIPOMEKYTKe.
Ilonsitne oskcTpemyma  (yHKIHE (reopema ®epma). JlocrarouHoe yCIIOBHE
okcrpemyma. HanbGonbiiee u HaumensLiee 3Hauenne GpyHKuum Ha IIPOMEXKYTKE.

* IloHsTHe 00 ompeneneHHOM MHTerpajge Kak IUIOILATH KPUBOIHHEHHOMH
Tpaneuuu. IlepBoobpasnas. IlepBooGpasHas CymMmbl ¢Gynxumit. [lepBooGpasnast
npousBe/ieHus PyHKUMK Ha mcio. Popmyna Helotona-JleiiGHuia.

I'eomempun

= IlnanumMerpus. OCHOBHBIE CBOMCTBa MPOCTEHIINX IeOMETPUUECKHX (UTYD.
['eomeTpuueckue [OCTPOCHHUS Ha NJIOCKOCTH. YeTrIpexyronsHuky.
MHuoroyronsauku.  Pemenue TpeyronbHukoB. Ilnowanu mmockux  duryp.
LlenTpanbHble ©  BnucaHHbIE yrmel.  OkpyxHoOcTh u  Kpyr. Kacartenbhas k
OKpY)HOCTH. [lyra oxpyxHoctd. Cektop Jmna OKPY)KHOCTH M JJMHA JyIu
OKpYXKHOCTH. Panuannas mepa yrma. JlekaproBbl KOOPAWHATBI Ha TIOCKOCTH.
DopMyJia pacCTOSIHHUS MEXTy ABYMsI TOYKAMH [LIOCKOCTH. YpaBHEHHE OKPYKHOCTH.
BekTopsl, onepanuu Haa BekTopamu. IIpeobpazoBanust puryp. ITomo6ue. [Mogo6HbIE
¢urypsl. OTHOLIEHHE MTOMmMAAEH TONOGHDBIX uryp. Teopema [Tucaropa. CgoiicTso
ME€HaHbl PaBHOOEAPEHHOrO TPEyroNbHHUKA U NOPSIMOYTOJILHOTO  TPEYIrOJILHUKA,
[IPOBEICHHOM U3 BEPUIMHBI IPSIMOro yIJIa.

= Crepeomerpusi. AKCHOMBI crepeoMeTpun. IlapannenbHOCTH NPAMBIX ©
[UIOCKOCTEeH. YTON MNpsAMOH ¢ IJIOCKOCTBIO. [lepneniukynsip K IIocKocTH.
JByrpanubie yriabl. JluHeHHbIiH yroin nBYrpaHHoro yriua. llepneHaukynispHOCTS
pAMBIX U TiockocTed. Teopema o Tpex mepnenguxynspax. Muororpanuuku. Tena
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BpaleHus. M3obpaxeHne npocTpaHCTBEHHBIX (GHIYp HA TIOCKOCTH. O6HEeMbI Tl
[Inomanu nosepxuocreii Ten.
Teopusa eepoamnocmeii u cmamucmura

" OnmcarensHast cratuctuka. Coyuaiinas M3MEHYUBOCTh.  CrydaiiHble
COOBITUSI W BEpOSTHOCTh. MaTeMaTHueckoe OIMcanue CIIy4aliHBIX SIBIEHHIA.
BepositHocTu  ciyualiHbIX cobbithit. CrloxkeHue u YMHOJXEHHE BepOsSTHOCTEH.
JneMeHThl KOMOUHATOPHKH. ['eomeTpuyeckas BEPOATHOCTh. McnbiTanust Bepuyu.
CnywaiiHble BenmuuHBL  YnCIOBBIE XapaKTePUCTUKH  CIIydalHBbIX  BEJIMYUH.
CryuaiiHble BeJIMYMHBI B CTATHCTHKE.
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