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1. MNOACHUTEJIBHASA 3AIIMCKA

Pabouas nmporpamma o6mieodpazoBaTenbHOro yueoHoro npeamera OVYIL03
MaremaTuka npeJHa3HauYeHa AJis U3y4yeHus MaTeMaTuku B EHoTaeBckoM ¢uinaie
I'bBOY AO BO «AT'ACY» npu peanu3anuu 00pa3oBaTebHON MPOTrpamMMbI
cpeaHero oo011ero 0opa3oBaHus B IIpejiesiax OCBOECHUS OCHOBHOM 00pa30BaTeIbHOM
nporpammbl CITO (OITOII CITIO) o npodeccuu 43.01.09 Ilosap, koHaUTED.

Pabouas nporpamma yuebnoro npeamera OVYI1.03 Marematuka pazpaborana
B cooTBeTcTBUM ¢ DenepalibHbIM  TOCYIApCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJApTOM CpeaHero oodmero oOpa3oBaHus, YyTBepkAEHHBIM [Ipukazom
MunucrtepctBa oOpazoBanus u Hayku Poccuiickoit ®enepanuu ot 17 mas 2012r.
Ne 413 (¢ w3MeHeHUsSIMH W JOINOJHEHUsMHU),Ha ocHoBe DenepanbHol
o0pa3oBaTeIbHOM MPOrpaMMbl CpPeIHEro o00IIero 0o0pa3oBaHUs, YTBEPKAEHHOM
IIpukazom MunuctepcTBa mnpocseuieHuss Poccuiickoit ®enepaunn ot 18 wmas
2023r. Ne371 (¢ M3BMEHEHHUSIMH U JAOMOJTHEHUSAMHU ).

OO0yueHnue mMareMatuke AaET BO3MOXKHOCTh Pa3BUBATh y Y4alllMXCS TOUYHYIO,
palMoOHANIbHYI0O ¥ HMHQOPMATHUBHYIO pe4b, yMEHHE OTOMpaTh HaumboJee
MOJIXO/ISAIIUE SI3bIKOBBIE, CHMBOJIMUECKHE, Tpadrueckue cpeacTBa JUisl BEIpaKEHUS
CYXKJICHHMI ¥ HaTJISIAHOTO UX MPEICTaBICHUS.

Heo0xonuMbpIM KOMIIOHEHTOM 00111€H KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUHU
ABIAETCS OO0Iee 3HAKOMCTBO C METOJAMH TIO3HAHUS JCHCTBUTEIBHOCTH,
IIPEICTABICEHUE O MPEIMETE M METOJI€ MATEMATHKH, €ro OTIMYMAX OT METOJOB
€CTECTBEHHBIX M T'yMaHUTapHbIX HayK, 00 OCOOEHHOCTAX MPUMEHEHHUS
MaTeMaTUKH JUIsl PEIleHUs Hay4yHbIX M MPHUKIATHBIX 33dad. Takum oOpazom,
MaTreMaTH4Yeckoe oOpa3oBaHHWE BHOCHUT CBOM BKJIaI B (opMHpOBaHUE OOIIeH
KyJbTYphI YEIOBEKA.

WN3yuenue MaTeMaTHMKH  CHOCOOCTBYET  3CTETUYECKOMY  BOCIIHTAHMIO
YeJIOBEKA, MOHMMAHMIO KpPacoThl M M3SLIECTBA MAaTEMaTUYECKUX PACCYXKACHHI,
BOCIPHATHIO TEOMETPUUECKUX (POPM, YCBOEHUIO UJIEU CUMMETPHH.

Conepxxanue mnporpammbl yueOHoro mnpeamera OVIL.03 Maremartuka

HaIIpaBJICHO HAa OOCTHIKCHHEC CICAYIOIMUX ueﬂeﬁ:



e popMHpoBaHKE UEHTPAIBHBIX MaTeMaTHYECKUX  MOHATHUH  (YuUCIHO,
BEJIMYMHA, TeOMETpuYecKas (Qurypa, IepeMeHHas, BEPOATHOCTb, (YHKIIHMS,
MPOU3BOAHAS, UHTErpan), o0ecrieunBarOIINX MIPEEMCTBEHHOCTD 51
MEPCHEKTUBHOCTh MaTEMATUYECKOTI0 00pa30BaHus 00yYarOIINXCS;

® [I0/IBEICHUE YYallUXCSd Ha JOCTYIHOM J/Jii HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMaTUKH U OKPYXAIOUIEro MUpPA, NOHMMAHUIO MaTeMaTHKU Kak
4acTH 00IIeH KyJIbTyphbl 4eIOBEYECTRA;

® Da3BUTHE HWHTEIEKTYalbHbIX W TBOPYECKUX CIOCOOHOCTEW ydaliuxcs,
NO3HABAaTEIbHOM AKTUBHOCTH, HCCIEAOBATENbCKUX YMEHUW, KPUTUYHOCTH
MBIIICHHS, UHTEPECa K U3yUCHHUIO0 MaTeMaTUKH;

e popmupoBanue GyHKIMOHAIBHOW MaTeMaTHUYE€CKOW TPaMOTHOCTH: YMEHHUS
pacrio3HaBaTh MaTEMaTUYECKHE aCTIEKThl B PEaJbHBIX KU3HEHHBIX CUTYyaIUsX U
Opyu M3YYCHUHM JIPYTHX YYEOHBIX TMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH W
3aKOHOMEpPHOCTeH, (GOpMyIHpOBaTh HMX Ha S3bIKE MaTeMaTUKA M CO3/1aBaTh
MaTEeMaTUYECKUE MOJENH, MPUMEHATh OCBOCHHBIM MaTeMaTUYECKUM ammapat s
pEIIeHHs] MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ad, WHTEPHPETUPOBATh U OIICHUBATH
MOJIYYE€HHBIE PE3yJIbTaThI.

[Iporpamma yrinyOGn€HHOrO YpOBHS TpeIHAa3HA4YeHA [JIsi TPO(UILHOTO
U3y4YeHHs] MareMaTuku. [Ipu BBIMOTHEHWH HSTON MPOTPAMMBI MPEIBSIBISIOTCS
TpeOoBaHuA, COOTBETCTBYIOIIUE HAIPABJICHUIO MaTeMaTHKa TSI
npodecCHOHaIbHONW JesTeNbHOCTH. BMecte ¢ TeM BBIIYCKHHK TOJy4YaeT
BO3MOKHOCTh H3Y4YUTh MAaT€MaTUKy Ha ropasao Oojiee BBICOKOM YpPOBHE, 4TO
co3aacT pyHIaMEeHT ISl TaJbHEHIIIeTO CEPhE3HOTO N3YUCHHSI MAaTEMaTHKHU B BY3e€.

['maBHBIMU 3a7a9aMul peanu3anuu nTporpaMMbl yaeoHnoro npeamera OYIL03
Maremaruka sIBISOTCS:

. obOecrieueHus: CHOPMHUPOBAHHOCTH TMPEACTABICHUNH O COIMAIBHBIX,
KyJIbTYpPHBIX U UCTOPUYECKHUX (haKTOpaX CTAHOBJICHUS MAaTEMATHKH;

. oOecrieueHus: cpOPMUPOBAHHOCTHU JIOTUUECKOTO, AATOPUTMHYECKOTO U

MAaTECMATHYCCKOI'O MBIIIJICHU A,



. oOecrniedeHns: cOPMUPOBAHHOCTH YMEHUU TPUMEHSThH IMOJYYCHHBIC
3HAHUS MPU PEIICHUH Pa3IUIHbIX 33]1a4;

. obecrnieueHus: cPOPMHUPOBAHHOCTH TPEJICTABICHUI O MaTEeMaTUKE Kak
4acTh  OOIIEUeIOBEYECKOW  KYIbTYphl, YHUBEPCAIbHOM  SI3BIKE  HAyKHW,
MO3BOJISOIIEM OMUCHIBATh U M3Y4aTh PeaslbHbIEC MPOLIECCHI U SBJICHHUSI.

B pabouyio mporpamMmy BKIIOUEHO COJCpXKaHHWE, HaIlpaBICHHOE Ha
dopmMupoBaHue y 00yJarOUIUXCsl KOMIIETEHIINIA, HEOOXOTUMBIX JIJISi KAY€CTBEHHOTO
ocBoenus OIIOIT CIIO na 6a3e 0CHOBHOIrO 00I1Iero oOpa3oBaHUs — MPOrPAMMBI

NOJIFOTOBKM KBaTU(UIMPOBAaHHBIX padbounx, ciayxkaumx ([IITKPC).

2. OBIIAA XAPAKTEPUCTUKA YYEBHOT' O IPEIMETA

Marematuka  sBasiercs  dyHAaAMEHTaIbHOW  001Ie00pa3oBaTEIbHBIM
NPEeIMETOM CO  CJIOXKUBIIUMCS ~ YCTOWYUBBIM  COJICp)KAHUEM U OOIIMMH
TpeOOBaHUSMH K TTOATOTOBKE 00YyUaIOIIHMXCS.

OO61ue e U3y4eHuss MaTeMAaTUKU TPAIUITMOHHO PEATU3YIOTCS B YETBHIPEX
HaIlpaBJICHUSIX:

1) oO11ee npeicTaBIeHUEe 00 UIESIX U METOJIaX MaTeMaTHKH;

2) HUHTEJUICKTYyaIbHOE PA3BUTHE;

3) OBJIQJICHUE HEOOXOAUMBIMU KOHKPETHBIMU 3HAHUSIMHU U YMCHUSMH;

4) BOCITUTATEIbHOE BO3JCHCTBHE.

[Ipodunuzamus 1eaeli MaTeMaTHYECKOTO O00pa30BaHUS OTpakaeTCs Ha
BBIOOpPE IIPUOPUTETOB B OpraHU3aIlN YUCOHON JNESITSIBbHOCTH o0ydarommxcs. s
TEXHOJOTUYECKOTO TMpOoduis MPoPeCCHOHAIBHOTO 00pa3oBaHUs BBHIOOP Iienei
CMeIaeTcs B IMparMaTHYecKOM HaIpaBiICHUH, MPEAYCMATPUBAIONICM YCHICHUE H
pacuiapeHue MIPUKJIATHOTO xXapakrTepa U3y4YeHUS MaTEeMaTUKH,
MNPEUMYIIIECTBEHHON OpPHUEHTAIlMM Ha QJITOPUTMHUYECKUU CTWIb IO3HABATEIBHOMN
eI TEIILHOCTH.

IIpu  ocBoenun  mnpodeccuit  CIIO  TexHOMOrMYecKOro  mpoduis

npodecCUOHabHOrO0 00pa30BaHusl MaTeMaTHKa u3ydaercs 0ojee yriiyoJieHHo, KaKk



npoUIbHBIA  y4eOHBIM MNpeAMEeT, YUYHUTHIBAIOIIMN cHenu(puKy OCBauBaeMOu
npodeccun.

N3yuenne MareMaTuku Kak MOpouiIbHOro  001e00pa3oBaTEIbHOTO
y4eOHOTrO MpeAMEeTa, YYHUTHIBAIOMIETO CHEIU(PUKY OCBAMBACMBIX CTYJICHTAMH
npodeccuit CI1O unu cnenmansaoctu CI1O, obecnieunBaercs:

. BBIOOPOM Pa3TUYHBIX MTOJIXO0I0B K BBEJICHUIO OCHOBHBIX TIOHSATHH;

. GopMuUpOBaHUEM CHCTEMBl YYeOHBIX 3aJlaHui, O00EeCTIeUnBaAIONINX
3¢ (HeKTUBHOE OCYIIECTBICHUE BEHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

. oOorameHneM CHeKTpa CTHIeH yd4eOHOW MAesITeNTbHOCTH 3a CYET
COTJIACOBaHMS C BEAYIIMMHU JEATEIHHOCTHBIMU XapaKTEPUCTHUKAMU BBIOPAHHOM
npodeccuu / cienuaibHOCTH.

[IpodunpHast cocTaBismOImas OTpakaeTcs B TPEOOBAaHUSAX K IOATOTOBKE
00ydJaromuxcs B 4acTH:

. oO1el CUCTeMbl 3HAHMI: CO/IepKATEIbHbIE TPUMEPHI UCTIOIb30BAHMUS
MaTEMaTUYECKUX UJIeH U METO/IOB B MPO(PECCUOHAIBHON IS TENbHOCTH;

. YMEHHUH: pa3iuyue B ypoBHE TpeOOBaHUN K  CIIOXKHOCTH
NPUMEHSIEMBIX aJITOPUTMOB;

. MIPAKTUYECKOTO UCIOJIBb30BaHUS MPUOOPETEHHBIX 3HAHUM U YMEHUM:
WHAUBUAYATLHOTO Y4€OHOTO ONBITa B IMOCTPOSHWU MAaTEeMAaTHUECKUX MOJEleH,
BBITIOJTHEHUHU UCCIIEI0BATEILCKUX TPOEKTOB.

Conepxanue ydeOHoro mpeamera OVYIIL.03 Maremarnka pa3paboTaHo B
COOTBETCTBHM C OCHOBHBIMH CO/I€PKATEIbHBIMU JTUHUSAMH 00YUEHHS MaTeMaTHKeE:

. anrebpanveckasi JIUHUS, BKIIOYAIOIIas CUCTEMATU3alUI0 CBEACHUN O
qucax; U3yuyeHHe HOBBIX U 0000IIeHNE paHee N3YUYEeHHBIX onepaluil (BO3BEICHHUE
B CTENEHb, M3BJICUYCHHE KOPHSA, JOrapupMupoBaHUE, CHHYC, KOCHHYC, TaHTEHC,
KOTaHI€HC U OOpaTHBIC K HUM); U3yUYE€HHE HOBBIX BUIOB YHCIOBBIX BBIPAXKEHUN U
(GopMyn; COBEpIICHCTBOBAHWE MPAKTHUYECKUX HABBIKOB U BBIUMCIUTEIHHOU
KyJbTYypbl, pacIIUPeHHE W COBEPIICHCTBOBAHWE alreOpanveckoro ammaparta,
cOpMUPOBAHHOTO B OCHOBHOM IIKOJIE, M €ro MNPUMEHEHHE K PEUICHHIO

MATCMATUYCCKUX U IPUKIIAAHBbIX 3a1a4,



. TEOPETUKO-()YHKIIMOHATbHAS JIMHUS, BKJIIOYAOIIAs CUCTEMATH3ALIUIO
U paclIMpeHHe CBEACHUW O (PYHKIUAX, COBEPIICHCTBOBAHUE TrpadUuecKux
YMEHUM; 3HAKOMCTBO C OCHOBHBIMH HJEIMH M METOJaMU MaTEMaTHYe€CKOTO
aHanu3za B 00bEME, MO3BOJSIONIEM HCCIEI0BAaTh JJIEMEHTApHbIe (DYHKIUU H
pemaTth TMpoCTeilne TeoMeTpuueckue, (U3WYecKue W Jpyrue MpHUKIIaIHbIe
3a/1a4H;

. JIUHUS YpaBHEHUW M HEPABEHCTB, OCHOBAHHAs Ha TOCTPOCHUHU U
UCCJICIOBAHUY MAaTEeMaTUYECKUX MOJIEJIEH, MepeceKaromascs: ¢ aareoOpandeckon u
TEOPETUKO-QYHKIIMOHATBLHON  JIMHUAMHM W BKJIIOYAKONIas  pa3BUTHE U
COBEPIICHCTBOBAHME TEXHUKU aireOpandyeckux mpeoOpa3oBaHUN sl pElICHUs
ypaBHEHUM, HEPABEHCTB W cHUCTEeM; (OPMHUPOBAHHE CIOCOOHOCTH CTPOUTH U
UCCJIE0BATh MPOCTEHIINE MAaTEeMAaTHYECKUE MOJICNH MPU PEUICHUU TMPUKIIATHBIX
3a/1a4, 3a71a4 U3 CMEKHBIX U CTICIIUATbHBIX JUCITUTIINH;

. FeOMETPUYECKas JIMHUSA, BKIIOYAIONIAs HAIJISIAHbIE MPEACTABICHUS O
IPOCTPAHCTBEHHBIX PUTYpaxX U U3y4yeHUE MX CBOMCTB, (GOPMUPOBAHHE U PA3BUTHE
POCTPAHCTBEHHOTO  BOOOP&XKEHMS, Pa3BUTHE CIOCOOOB  T€OMETPHUUYECKUX
U3MEPEHUN, KOOPIMHATHOTO M  BEKTOPHOTO  METONOB ISl  PELICHUS
MaTEeMaTUYECKUX U MPUKIIAIHbBIX 3a/]a4;

. CTOXacCTUYeCKas JMHHUS, OCHOBAaHHAs Ha Pa3BUTUU KOMOWHATOPHBIX
YMEHUW, TPEICTAaBICHUII O BEPOSITHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTAX
OKPY’KaIOUIEro MUpA.

B TtemaruueckoM turaHe mporpammbl yueOHoro mpeamera OVYILO3
MaremaTika ydeOHBIH MaTepuan TpeAcTaBleH B ¢GopMe YepeayroIIerocs
Pa3BEPTHIBAHUS OCHOBHBIX COAEPKATENbHBIX JIMHUM (aJIre0pandeckoi, TEOPETUKO-
(GYHKITMOHAIPHON, YPABHCHHUI W HEPABEHCTB, TEOMETPHUECKOM, CTOXaCTUIECKOM ),
YTO TMO3BOJISIET THUOKO HCHOJb30BaTh HUX pACIOJIOXKEHUE U B3aUMOCBSA3b,
COCTaBIIATh PabOYMii KaJICHIAPHBIA TUTaH, MO-PAa3HOMY 4Yepedys y4eOHBIE TEMBI
(rmaBbl y4eOHUMKA), y4uThIBasg Mnpoduib MNpodecCHOHAIBLHOTO 00pa3oBaHuUs,
cneuuduky ocsauaeMoit npodeccuu CIIO wnm cnenuansHoctu CIIO, rinyOuny

HU3YyUCHUA MaTCpualia, YPOBCHb IIOAI'OTOBKHU CTYACHTOB 110 IIPCAMCTY.



C nuensto peanuzauud paboyeil MporpaMMbl BOCIHUTAaHUA HW3Y4YEHUE
OVIL.0O3MaremaTtnka BeIeTCs B XOAE YPOYHOM M BHEYPOUHOM JEATEINBHOCTH,
OCYIIECTBIISIEMON (PUIIMAIOM, COBMECTHO C CEMbEH U JPYrMMU HHCTUTYTaMH
BOCITUTAHUSI.

Cornacio ®I'OC cpeanero oOmiero oOpa3oBaHUs, B COOTBETCTBUHU C
mwianoM BHeypouHoi aestensHocTH OIIOIT CIIO mo mpodeccun 43.01.09 Ilosap,
kouautep B xoae usyuyenus OVIL.03 Marematuka B Teuenue 1, 2, 3 cemecTpoB
peanusyeTrcss Kypc BHEYpPOUHOU jesarenbHOCTH (Kypc «WHauBUayanbHBIMN
npoek™). O6bEM Kypca - 40 yacos.

B cootBerctBUU ¢ yueoHbiM tuianoMm OITOIT CIIO no npodeccun 43.01.09
IToBap, konaurep B xoae uzydenus OYII1.03 MaremaTuka o OKOHYaHUM CEMECTpA
NPOBOAMTCS TEKyIlash aTTecTalus, 3aJaHusi KOTOPOM OXBaThIBAIOT BCE TEMBI,
U3Yy4YCHHBIE CTYJIEHTOM 3a ceMecTp. Tekyias arTecTaius 3a CEMECTp MPOBOIUTCS
B paMKax MPaKTHYECKHX 3aHATUN 1o mpeamery. dopma mpoBeneHUs TEKyIeH
aTTeCTallui — KOHTPOJbHBIE paOOTHI.

N3yuenue  obmeoOpazoBaTenbHOro  yueOHoro  mpeamera  OVYILO3
MaremaTuka 3aBepiaercs IMOABEACHHEM HTOTOB B (opMe dK3aMeHa B paMKax
IPOMEXYTOYHOM aTTecTalluk OOYYaloIIUXCS B TIPOIECCE OCBOCHUS OCHOBHOM

OIIOII CIIO ¢ nonyuenuem cpeanero odmero oopazosanus (ITITKPC).

3. MECTO YYEBHOI'O NIPEJMETA B YYEBHOM I1JIAHE

VYuebnpiii peamer OVYIL.03 Marematnka siBisieTCs y4€OHBIM IMPEAMETOM
npeaMmeTHor obnactu «Matematuka u uHbopmatukay OI'OC cpennero obIIero
o0Opa3oBaHwUsI.

VYuebnsiii mpeamer OVYII1.03 Marematrka BXOJIUT B COCTaB OOMUX y4EOHBIX
MPEeIMETOB, O00s3aTeNbHBIX I OCBOSHHUS  TEXHOJOTHYECKOTO  Tmpodris
npodeccruonansHoro 00pazoBanusi ydebnoro tmiana OITOII CIIO (ITIKPC) mo
npodeccun 43.01.09 IToBap, koHaUTEp HA 0a3€ OCHOBHOI'O OOIIIETO OOpPa30BaAHMS C
MOJIy4YE€HUEeM cpeliHero ooOiiero oOpazoBanusi. Ha m3yueHue ydyeOHOro mpeamera

Ha yriyO0JIeHHOM ypoBHE oTBoauTcs 192 vaca



4. IITAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA YYEBHOI'O
MPEJMETA
OcBoenne coxaepxkanust yuebnoro mpeamera OVIL0O3 Maremartuka
o0ecreynBaeT JOCTUKEHNE 00YHYatOIIMMUCS CAEAYIOIIUX Pe3yIbTaTOB:

Juunocmmnuix:

JIP6 pacmmpeHue )KU3HEHHOTO ONbITA U OIBITA JESITEIBHOCTH B IPOLIECCE

peajmm3alini OCHOBHBIX HaHpaBJ'IeHI/Iﬁ BOCHHUTATEJILHOU ACATCIIBHOCTU,
B TOM 4YHUCJIC B 4HaCTH:

I'paxKIaHCKOIo BOCIIMTAHUA .

JIP6.1 chopMuUpOBAaHHOCTH Tpa)xKAAHCKOW TO3UIMUA OOYYaIOIIETOCS Kak

AKTUBHOI'O 1 OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO O6IIICCTBa;

JIP6.6 ymMeHue B3aUMOJECHCTBOBATH C COLMUAIBHBIMU HWHCTUTYTaMH B
COOTBETCTBHHU C UX PYHKIUSIMU U Ha3HAYCHHUEM;
JIP6.35 mpejacraBiieHne 0 MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHMPOBAHUS

Pa3IUYHBIX CTPYKTYp, SIBJICHUH, NpOUEAyp TpakIaHCKOro oOmiecTBa (BHIOOPHI,

OMPOCHI U APYTOE);

NAaTPUOTHYIECCKOI0O BOCIINTAHUA:

JIP6.36 chopMUPOBAaHHOCTL POCCHUUCKON TPAKIAHCKON HISHTUYHOCTH,
YBOXEHHUS K MPOILIJIOMY W HACTOSIIIEMY POCCHMCKOM MaTeMaTHKH, IIEHHOCTHOE
OTHOLICHUE K JOCTHXEHHUSM POCCHMUCKHX MaT€MaTHUKOB M POCCHUCKOU
MaTEeMaTHUYE€CKOM IIKOJIbI, UCIIOJIb30BAHUE ITUX JIOCTH)KEHHUN B JAPYTrMX HayKax,

TEXHOJIOTUSIX, chepax IKOHOMUKH;

AVXOBHO-HPABCTBCHHOI'O BOCIIMTAHUA .

JIP6.11 oco3HaHKE NyXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/Ia;

JIP6.12 cpopMHpPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, 3THUYECKOTO
MOBE/ICHUS,
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JIP6.14 oco3HaHue TUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOIO OYyIIIEro;

ICTECTHICCKOI'O BOCIIMTAHUSA

JIP6.37 »>creTnueckoe OTHOLIEHHE K MHpPY, BKJIIOYasl 3CTETHKY

MaTeMaTUYEeCKUX 3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PEIICHU, PaCCyKICHUI;

JIP6.38 BOCIIpUMMYMBOCTP K MAaTEMAaTUYECKUM AacCIEKTaM pPa3IU4YHBIX

BHJOB UCKYCCTBA,

bu3snyecKoro BOCIUTAHUSA:

JIP6.21 mnoTtpeOHOCT B (DU3UYECKOM COBEPIICHCTBOBAHUU, 3aHATHAX
CIIOPTUBHO-03I0POBUTEIIBHON JIESITEIIbHOCTBIO;
JIP6.39 chopMupoBaHHOCTh YMEHUS NMPUMEHATh MaTEeMATHUYCCKUE 3HAHUS

B MHTCPCCAxX 310PpOBOT'0 U 0e30IacHOIo 06pa3a KU3HU,

JIP6.40 OTBETCTBEHHOE OTHOIIEHHME K CBOEMY 3JI0POBbIO (30pOBOE
nuTaHue, cOaJaHCUPOBAHHBIA PEXKHUM 3aHATAH W OTIbIXa, peryJsipHas

¢duznueckast akTHBHOCTB),

TPYAOBOI'O BOCIIMTAHHSA

JIP6.23 TrOoTOBHOCTH K TPYIdy, OCO3HAHUE LIEHHOCTH MAacCTEpCTBa,

TPYyI0II00He;

JIP6.25 unTepec k paznuvHbIM chepam mpodecCHOHANIBHON NeATeIbHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mpodeccuu u peann30oBHIBATh
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

JIP6.41 TOTOBHOCTh M CITIOCOOHOCTh K MaTEMAaTHUUYECKOMY OOpPa30BaHUIO U

caM0o00Opa30BaHUIO Ha MPOTSHKEHUU BCEU JKU3HU,

JIP6.42 TOTOBHOCTh K AKTMBHOMY YYacCTHIO B PEHICHUM IPAKTUYECKUX

3agad MaTeMaTHYEeCKOU HAIIPaBJICHHOCTH,

IKOJOIr'H4E€CKOIo BOCIIMTAHUSA
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JIP6.27chopMUpPOBaHHOCT  3KOJIOTMYECKOM  KYJIBTYpbl,  I[OHUMaHUE
BIIMSHUS COLMAIbHO-)KOHOMHYECKUX MPOIECCOB Ha COCTOSHUE MPUPOAHON U
COIMAIBHOM Cpeibl, 0CO3HAHKE TTI00ABHOTO XapaKTepa IKOJIOTHYECKUX MPOOIIeM;

JIP6.43 opueHTanMsT HAa TPUMEHEHHE MATEMATUYECKUX 3HAHUU A

peleHHs 3a1a4 B 00J1aCTH OKPYKAOIICH CPEIIbL;

JIP6.44 miianupoBaHUE MOCTYNKOB U OLIEHKU UX BO3MOKHBIX MOCJIEACTBHI

JUISL OKPYKAKOILIEN CPEJIbL;

IHCHHOCTH HAVYHOI'O ITO3HAHMWA .

JIP6.45  chopMHUPOBaHHOCTL  MHUPOBO33PEHUS,  COOTBETCTBYIOLIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTUKU;

JIP6.46 moHuMaHue MaTEeMaTUYECKOM HAyKU Kak cdepbl YeIOBEUSCKOU

ACATCIIBHOCTH, 3TAIIOB ee Pa3BUTHUA U BHAUUMOCTHU IJIS1 PA3BUTUA HUBUIIN3AIUH,

JIP6.47 oBnageHue SA3bIKOM MATEMAaTHUKA M MaTEMAaTHYECKOW KYJIbTYpOu

KaK CpCACTBOM ITO3HAHUA MHPA,

JIP6.48 TOTOBHOCTH OCYIIECTBISATH MPOEKTHYIO U HCCIEIOBATEIBCKYIO

ACATCIIBHOCTD MHANBUYAJIbHO U B I'PYIIIIC.

Memanpeomemmnwix:

MP1 ocBoeHHbIE  OOYYalOUIUMHUCA  MEXIPEIMETHbIE  TOHATUS |
VHUBEpCAIbHBIE  yuyeOHBIE  JeWCTBUS  (PETYJSITUBHBIC,  IO3HABATEIIbHBIC,
KOMMYHHUKaTHBHBIE);

MP2 cniocoGHOCTh WX HCIONB30BAaHUSA B TO3HABATEIHLHON U COIMAIBHOU
MIPAKTUKE, TOTOBHOCTh K CAMOCTOATENIBHOMY IUIAHUPOBAHUIO M OCYLIECTBICHUIO
y4eOHOW  JCSATENBHOCTH,  OpraHU3alMM  Y4eOHOrO0  COTPYAHUYECTBA  C
MeJarorniecCKuMu pabOTHUKAMU U CBEPCTHUKAMH, K YYacCTHUIO B IMOCTPOCHHU
WHJMBHUIYaJIbHOW 00pa30BaTebHONW TPAEKTOPHUH;

MP3 oBnajgeHue HaBBIKAMH Y4Y€OHO-UCCIEIOBATEIBCKOM, MPOEKTHON U

COIIUATIbHOM JICATCIILHOCTH;
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MeranpenMeTHble pe3yibTaThl OCBOEHHSI OCHOBHOW 0Opa3oBaTENbHOU

IMporpaMMsbl JOJIKHBI OTPaXKaTh:

Ognaoernue VHUBEPCA/IbHbIMU yueoOHbIMU no3naseamesibHbiMu

oeucmeusimu:

a) 0a30BbIE JJOTHYeCKHEe TeHCTBUA:

YVYIII26 BbIABIATE W XapaKTEpU30BaTh CYLIECTBEHHbIE NPU3HAKU
MaTEMaTUYECKUX OOBEKTOB, TMOHATUH, OTHOIIEHUH MEXIy MOHSATHSIMHU,

dbopMynTUpOBaTH ONIPECICHUS MOHATHH,

YVIIJ2.1 ycraHaBiuBaTh CYIIECTBEHHBIM MpPU3HAK KJaccU(UKAIIH,

OCHOBAaHUA OJIA O606IIICHI/I$I " CPpaBHCHUA, KPUTCPUHU IIPOBOAUMOTI'O aHAJIN34,

YVIIA27 BocupuHUMaTh, (QopMynIupoBaTb M  NpeoOpa3oBHIBATH
CYXKICHUS: yTBEpAUTEIbHbIE U OTPULIATEIbHBIC, EAUHUYHbBIC, YACTHBIE U 00IIue,

YCIIOBHBIC,

YVYILI(MN)3 BBISIBIIATh ~ MATEeMAaTHYECKHE  3aKOHOMEPHOCTH,
B3aMMOCBSI3M W TNPOTUBOpeurs B (akrax, MHaHHBIX, HAOMIOACHUAX U
YTBEP)KJICHUAX, TMpeajaratb KPUTEPUU [JIS BBISBICHHUS 3aKOHOMEPHOCTEH H

MIPOTUBOPEYHIL;

YVIIJI28 nemath BBIBOABI C  HCIOJB30BAaHUEM 3aKOHOB  JIOTHKH,

ACOAYKTUBHBIX 1 HHAYKTUBHBIX YMO3aKqu€HHﬁ, YMOBaI(J'HOLIeHI/Iﬁ II0 aHaJIOI'nu,

YYILI(MHN)6 MIPOBOJINTH CaMOCTOSITEIbHO JIOKa3aTeIbCTBA
MaTEeMaTHYECKUX YTBEPXKACHUM (MpsSMbIE M OT NPOTHUBHOIO), BBICTpamMBaTh
apryMeHTallM0, TPUBOJAUTHL TMPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBIBATH

COOCTBEHHBIC CYXKACHNA U BBIBOABI,

YVIIJA29 BoiOupath cmocod pemnieHust ydeOHOUM 3amaunm (CpaBHUBATH
HECKOJIbKO BapHAHTOB PEIICHUS, BHIOWpATh HanbOoiee MOAXOMSIIHA C YIETOM

CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPHUEB).

0) 0a30BbIE HCCJIET0OBATEJILCKHE NeCTBUA:
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YVII30

I/ICHOJIB3OBaTBBOHpOCBIKaKI/ICCHeI[OBaTGHBCKHﬁHHCTPYMGHTHOSHaHHH )

YVYI/31 ¢dopmynupoBath BOMPOCHl, (UKCUPYIOIIUE MPOTUBOPEUHE,

npo0iiemMy,

YVYII[32 ycraHaBiuBaThb MCKOMOE M JaHHOE, (POpMHUpPOBATH THUIOTE3Y,

apryMEHTHPOBATH CBOIO MMO3ULUI0, MHEHHUE;

YYIIA(MH)10npoBoauTH
CaMOCTOATEJIbHOCINIAHUPOBAHHBINAKCTIEPUMEHT, UCCIIEIOBAHUE TI0 YCTAHOBJIEHUIO
OCOOCHHOCTEM MaTEeMaTUYeCKOTO OOBEKTa, SIBJICHUS, MPOIECCa, BBISIBICHUIO

3aBUCHUMOCTEH MCIKIAY O6’I)€KTaMI/I, ABJICHUAMU, ITPOICCCAMMU;

YVIIA(MHN)11 camocrosTensHo (HOpMYyIUpoBaTh 0OOOIICHUS U BBIBOJIbI
00 pe3yjibTaTaM NPOBEAEHHOIO HaOJMIOJACHUS, WCCIIEI0BaHUs, OLICHUBAThH

AOCTOBCPHOCTD ITOJIYYCHHBIX PC3YJIbTATOB, BLIBOJOB U O606IH€HHI>1;

YVYIIA33 nporHo3upoBaTh BO3MOKHOE pa3BUTHE MpOIECCa, a TaKKe

BBIABUT'ATH IMPCAIIOJIOKCHUA O €TI0 PA3BUTUU B HOBBIX YCJIOBUAX.

B) padora ¢ nHpopMaIHei:

YVYI1/134 BoisaBisaTh 1epuiiuThl HHGOPMAITNH, JaHHBIX, HEOOXOUMBIX JIJIs

OTBCTA HA BOIIPOC 1 AJIAA PCHICHUA 3ada4H,

YVIIJ 21.1 BeiOupaTs uHQOPMAIIUIO U3 UCTOYHUKOB PA3TUYHBIX THUIIOB,
aHANMM3UPOBATh, CHUCTEMATH3UPOBATh W HMHTEPIPETUPOBATH MHGOPMAIHIO

Pa3TUYHBIX BUIOB U (OPM MPEACTABICHUS;

YVYIIA(MHN)15.1ctpykrypupoBath uH(DOpMaInioo, MNPEACTaBIATh €€ B

pasTUYHBIX (opMax, WILTIOCTPUPOBATH TpadUIECKu;

YVIIJ35 onenuBaTh HAAEKHOCTh HH(POpMANMKA TIO CaMOCTOSTEIHHO

c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

YYIHAMMU)16 dopmynupoBaTh MNOpsMble U OOpaTHbIE YTBEPKACHUS,

OTPpHULAHUEC, BBIBOAWTL CJICACTBHA; PpPACIIO3HABATL HCBCPHBLIC YTBCPXKIACHHA H
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HAaXOOUTh B HUX OHII/I6KI/I,

YYIIA(MHU)17 n1poBOOUT MATEMATHYECKUE OSKCHEPUMEHTHI, pPEIIaTh
3a7]a4u MCCIIEI0OBATENBCKOTO XapAKTEPa, BBIIBUTATh MPEANOI0KEHHUS, I0KA3bIBATh
WM  ONpOBEprarb MX, MPUMEHAS UHIAYKIUIO, JCAYKIHUIO, AaHaJOTHIO,

MAaTEMATHYCCKUEC MCTOOBI,

Ognadenue ynugepcaib HblMU KOMMYHUKAMUBHBIMU OCUCM BUAMU.

YK/13 BocnpuHuMath U GOPMYIHPOBATH CYXKIEHUS B COOTBETCTBUU C

YCIIOBUAMMH U LCTIIMU 06IJ_[CHI/I$I,

YK/I14 sicHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHMS B YCTHBIX U

IMMCBMCHHBIX TCKCTax,

YK/15 naBath MOsICHEHHs MO XOAY PELICHMs 3a/1auyd, KOMMEHTHUPOBATh

HOHY‘IGHHBIIZ PE3YJbTAT,

YKIA(MMU)2 B xome oOCYXIeHHMs 3a1aBaTh BOMPOCHI IO CYIIECTBY
oOcyXJlaeMOM TeMbl, NTpPOOJIEMBI, pelaeMoil 3aJadd, BBICKA3bIBATh UJCH,
HallEJICHHbIE HA MOUCK PEUIEHUs, COMOCTABIISITh CBOU CYXKIEHHUS C CYXICHUSIMHU
IPYTUX YYaCTHUKOB AMAora, OOHApY>KMBATh pa3lInuue W CXOJICTBO IMO3UIIUM, B

KOppeKTHOU (hopme hopMyTHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;

YKAMMN)3 .1 npeacTtaBisTh  pe3yJdbTaThl  pEIICHUS  3aJlayH,
AKCIIEPUMEHTA, HMCCIIEIOBAHUA, IMPOEKTa, CaAMOCTOSATEIHLHO BBIOMpaTh Gopmar

BBICTYIUICHUS C YUETOM 3aJ1a4 MPE3eHTAIIMU U OCOOCHHOCTEH ayTUTOPHH.

Osnadenue yHugepcaib HolMU PeyiAMUGHLIMU OCUCHIGUAMU:

a) caMOOpraHu3anvs:

YPA(MHU)1.1 cocTaBisTh IUTaH, aqTOPUTM PEHICHUS 3aJa4d, BBIOUPATH
cnocod pemeHus ¢ Yy4ETOM HMEIOIMIMXCA PECYypcoB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBAaTh U KOPPEKTUPOBATH BAPUAHTBI PEIIEHUN C

y4€TOM HOBOU MH(OpMALIUH.

0) CAMOKOHTPOJIb:
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YPA(MMN)2 BIAJICTh HAaBBIKAMHU TIO3HABATEJILHOM pedieKcHr Kak
OCO3HAHHs COBEPIIAEMBIX JEUCTBUA M  MBICIMTEIBHBIX IPOLIECCOB, HX
pE3yJIbTATOB; BIAJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpolecca M
pe3yipTaTa peuieHruss MaTEMaTUYECKON 3aa4u;

YPA(MMN)3 npeaBuaetby TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTBH IIPH
pEelIeHNN 3aJa4d, BHOCUTb KOPPEKTHBBI B JIESITENBHOCTh HAa OCHOBE HOBBIX

O6CTO$ITCJ'I]'::CTB, JaHHBIX, HaﬁﬂeHHBIX OIJ_II/I6OK, BBIABJIICHHBIX TPYHHOCTCﬁ;

YPJA(MHN)4oueHnBaTh COOTBETCTBUE pe3yJibTaTa LEIU U YCIOBHUSM,
OOBSACHATh TNPUYUHBI JOCTHXKEHHUS WJIM HE JOCTHKEHUS Ppe3ylbTaToOB

ACATCIIBHOCTH, HAXOAUTDH OIIII/I6Ky, AaBaTb OLICHKY HpI/IO6peTéHHOMy OIIBITY.

B) COBMECTHAA 1CATCJIBbHOCTD.

YP/I21 noHuMaTh M HCHOJB30BAaTh MPEMMYLIECTBA KOMAaHAHON H
MHIMBUYaJIbHOM paboOThl NpU pEIIeHUH Y4eOHBIX 3ajJad, NPUHUMATh LENlb
COBMECTHOM [1€ATENbHOCTH, IUIAHUPOBATh OpPraHU3alMI0 COBMECTHOM paboTHI,
pacnpenensiTs BUAbl paboT, 1OroBapuBaThcs, 00CYKIaTh MPOLECC U PE3yabTaT

paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

YPJI22 yuactBOBaTh B TPYMIOBBIX (hopMax paboThI(0OCYX)aeHUsI, 0OMEH
MHCHHI,«MO3TOBBIE IITYpPMbI» W WHBIC),BBIIIOIHATE CBOIO YacTh pPaOOTHI |
KOOPJMHUPOBATh CBOWM JACWCTBUSA C JPYTHMH 4ICHAMH KOMAaHJbI, OIICHUBATH
KaueCcTBO CBOETo BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM

Y4aCTHUKaMH BSaHMOﬂeﬁCTBHH.

Ilpeomemmnuix (y2nyonennslii ypoeens):

IIP1 Bnamenue MeTrogamMu JOKAa3aTeNbCTB, AJTOPUTMAMM PELICHUS 3a1ad;
yMeHue (POpMyIUpPOBaTh OMPENENICHHS, AKCHUOMBI M TEOPEMbl, MPUMEHATh HX,

IIPOBOAUTH AOKA3aTCIBbHBIC PACCYKICHUA B XOAC PCIICHHA 3a1a4;

IIP2 ymeHue omnepupoBaTh MOHSATUSIMU: CTENEHb YUCHA, JIorapupM 4ucha;

YMEHUE BBINOJHATh BBIYUCICHUE 3HAYEHUW U MpeoOpa3oBaHMs BBIPAXXEHUU CO
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CTeneHssMU U Jorapudpmamu, MpeoOpa3oBaHust  APOOHO-pAMOHATBHBIX

BBIPAKCHUU;

IIP3 ymeHne onepupoBaTh MOHATHUSAMHU: PAlMOHAJIBHBIE, UPPALUMOHAJIBHEIE,
MOKa3aTelbHbIe, CTENEHHbIE, JOrapu(pMUYECKHE, TPUTOHOMETPUUYECKUE YPAaBHEHUS

M HCPABCHCTBA, UX CUCTCMBI;

I1P4 ymeHue onepupoBaTh NOHATHAMU: (PYHKIUS, HENPEPbIBHAS (QYHKLINA,
NpOU3BOJIHASA, TMEpBOOOpa3Has, ONPECICHHBIA MHTErpall; YMEHHE HaXOAMTh
NPOU3BOJIHBIE JJIEMEHTAPHBIX (YHKIMHA, MCIOIB3Yys CHPaBOYHBIE MaTepualbl;
UCCJIeIOBAaTh B MPOCTEUIIMX Ciy4yasX (QPYHKIMM HAa MOHOTOHHOCTb, HAaXOIUTh
HauOOJBIINE U HAUMEHbIIINE 3HAYeHUS! (PYHKIUI; CTPOUTH TpaUKU MHOTOUYJICHOB
C HCHOJIb30BAaHMEM  anmapaTta MaTEMaTHYECKOTO  aHajiu3a; MPUMEHATH
OPOU3BOAHYIO TIIpU pELIEHWHM 3aJad Ha JBWXKEHHE; pEIIaTh IPAKTHKO-
OPUEHTUPOBAHHBIE 3a/Jlayd Ha HauOOJbIIME M HAUMEHbIIME 3HAYEHUs, Ha

HaXO0XKIACHUC ITYTU, CKOPOCTHU U YCKOPCHUSI;

IIPS yMmeHuwe omepupoBaTh TMOHATHSIMH: pallMOHANbHAS  (QYHKIHS,
nokazaTenbHass (YHKIUS, CTENeHHas (QYHKIUsA, Jjgorapudmudeckas QyHKIIHS,
TpUTOHOMeTpUueckue (yHKIUU, oOpaTHbIe (DYHKIIMU; YMEHHUE CTPOUTH IpaduKu
M3yYeHHBIX (YHKIUH, WCIOIB30BaTh TpadUKH TNPU HW3YYEHUH IMPOIECCOB W
3aBHCHMOCTEH, MPU PEIICHUU 3aJad U3 JAPYTUX YIeOHBIX MPEIAMETOB W 3a/ay U3

peaNbHOMN KU3HU; BhIpakaTh (OPMyJIaMH 3aBUCUMOCTH MEXIYy BEITUUNHAMU;

IIP6 ymeHue pemaTh TEKCTOBBIE 3a/ladyd Pa3HbIX TUIIOB (B TOM YHCIIE Ha
MPOLICHTHI, JOJM U YacTH, Ha JIBIKEHUE, paboTy, CTOMMOCTh TOBapOB U YCIYT,
HAJIOTH, 3aJa4il M3 00JIaCTH yMpaBlieHUS JUYHBIMA U CEMEHHBIMU (PUHAHCAMM);
COCTaBJISITh BBIPAXKEHUSA, YPABHEHHS, HEPABEHCTBA WM WX CHCTEMBI IO YCJIOBHIO
3a/1a4uM, KCCIIENOBATh MOJYYEHHOE PEIICHWE U OLEHHBATh MPaBAONO00HOCTh

pe3yJIbTaTOB;

IIP7 yMmeHue onepupoBaTh MOHATUSIMU: CpeAaHee apudMeTHUECcKoe,

MEanaHa, HauOoJIbIlIcE M  HaWMEHBIIEE 3HAYCHUA, pasMax, JUCIICPCHs,
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CTaHJAPTHOE  OTKJIOHEHHE  YHCIOBOIO  Habopa;  yYMEHHE  U3BJIIEKaTh,
MHTEPIPETUPOBATH MHPOPMAIINIO, TPEACTABICHHYIO B Ta0NMUIIaX, HAa JUarpammax,
rpadukax, OTpPaXaloIlyl CBOWCTBA peajbHbIX TMPOIECCOB U  SIBJICHU;
MPEACTaBIATh WH(OPMALMIO C TMOMOIIBIO TaOJUI] U JUarpamM; HCCIEA0BaTh
CTATUCTUYECKHUE JIAHHBIC, B TOM YHUCJIE C MPUMEHEHUEM TpaUUecKuX METOJIOB U

QJICKTPOHHBIX CPCIACTB,

IIP8 ymeHue omnepupoBaTh MOHATHUSAMH: CIyYalHBIM ONBIT U CIIy4yalHOE
COOBITHE, BEPOATHOCTh CIYyYaHHOTO COOBITHS; YMEHUE BBIYUCISTH BEPOSITHOCTD C
UCIOJIb30BaHUEM TpadUUecKUX METOJIOB; NPUMEHATH (OPMYIBI CIOXKEHHUS H
YMHO>KEHHUSI BEPOSITHOCTEH, KOMOMHATOpPHBIE (DaKThl M (DOPMYIBI MPHU PEIICHUU
3aJlay; OLEHWBATh BEPOSITHOCTH PEAIbHBIX COOBITUI; 3HAKOMCTBO CO CIIyYallHBIMU
BEJIMYMHAMH; YMEHHE MPUBOJIUTh MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B

IMPUPOAHBIX U O6III€CTBCHHBIX SBJICHUAX,

IIP9 ymenue omnepupoBaTh NOHATUAMHU: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, JBYIPAHHBIN YroJl, CKPEIIMBAOIINECS NPSIMbIE, MAPAIIIETBHOCTh U
NEPNEHIUKYISPHOCTD MPSAMBIX U IJIOCKOCTEU, YTOJ MEXKAY NPSIMBIMU, YTOJ MEXKIY
OpsIMOM U TUIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSIMU, PACCTOSHHE OT TOYKH [0
IJIOCKOCTH, PACCTOSIHUE MEXKAY MPSIMBbIMHU, PACCTOSHHE MEXKIAY IUIOCKOCTSIMU;
YMEHHE HKCIOJIb30BaTh MPU PEIICHUH 3a7ad H3yuyeHHbIe (aKThl U TEOPEMBI

IUTAHUMETPUH;, YMEHUE OIICHUBATH Pa3Mephbl 00BEKTOB OKPYKAIOIIET0 MUPA;

IIP10 ymeHue onepupoBaTh MOHATUSIMU: MHOTOTPAHHHUK, CEYEHUE
MHOTOTpaHHUKa, KyO, Tapaielenunen, npuMa, nupamuaa, ¢urypa
MOBEPXHOCTh BpalleHUs, MNWIWHApP, KOHYC, map, cdepa, cedeHUs QGUrypol
BpallleHUs, IUIOCKOCTh, Kacaromascs cdepbl, HTWIMHApPA, KOHYyca, IUIOMaAb
MOBEPXHOCTH TUPAMUIbI, TPU3MBI, KOHYCa, MIJIWHIpPA, TUIOMaab chepbl, o0bem
Ky0a, MPSMOYTOJBHOTO TapajUieienuneaa, NUPaMUIbl, TPU3MBI, TUIHMHIPA,
KOHYCa, 11apa; yMeHUue M300pa)kaTb MHOTOTPAHHUKU U MOBEPXHOCTH BpAIllCHUS,

HX CCUYCHHA OT PYKH, C IIOMOIIBIO YCPTCIKHBIX HHCTPYMCHTOB H 3JICKTPOHHBIX
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CPEICTB; YMEHHE pACIO3HABaTh CUMMETPUI0 B TMPOCTPAHCTBE; YMEHHE

pacino3HaBaTb NpaBUJIbHBIC MHOT'OI'PAaHHHUKH,

IIP11 ymeHue omnepupoBaTh NOHATHSAMU: JABUKEHHE B IPOCTPAHCTBE,
nofo0HbIe (GUTYphl B MNPOCTPAHCTBE; MCMOJIb30BAaTh OTHOILICHHE IUIOUIAACH

MOBEPXHOCTEN M 00BEMOB MOJIOOHBIX (PUTYp NIPU PELICHUH 33/1aY;

P12 ymMmeHue BBIYUCIATH TEOMETPUYECKUME BEIUYMHBI (JJIMHA, YTOJ,
wionaab, 00beM, IJIOAb MOBEPXHOCTH), UCIOJb3Ys H3yUYEHHbIE (OPMYNbl U

MCTOABI,

IIP13 ymeHue onepupoBaTh TMOHATUSAMH: MPSAMOYTOJbHAs CHUCTEMa
KOOpJIMHAT, KOOPAMHAThl TOYKH, BEKTOpP, KOOPJIHMHATBHI BEKTOpA, CKaJISPHOE
IPOU3BENICHHE, YTOJ MEXKAY BEKTOPAMH, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA
Ha YHCJIO; HAXOAWUTHh C TMOMOIIBI0 M3YYEHHBIX (POPMYN KOOPIHMHATHI CEPEIUHBI

OTPEC3Ka, paCCTOAHNUC MCIKAY ABYMS TOUYKAMMH,

IIP14 ymenue BBIOMpaTh MOAXOIAIINNA HM3YYCHHBIM METOH IS PEIICHHS
3a/1a4M, paclio3HaBaTh MarteMmaTHdeckwe (akThl MU MaTeMaTHYECKHEe MOJIeNd B
IPUPOJTHBIX W OOIIECTBEHHBIX SBIICHHSIX, B HMCKYCCTBE, YMEHHUE IPUBOIUTH
MPUMEPBI MAaTEMATUYECKUX OTKPBITUHA POCCUUCKOWM M MUPOBOW MAaTEeMaTHUYECKOU

HayKH.

P15 ymenue onepupoBaTh MOHATHIMU: ONpPEEICHUE, aKCUOMa, TEOPEMA,
CJIEJICTBHE, CBOMCTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCHIbHBIE (DOPMYIUPOBKH;
ymeHnue (opmymupoBaTh 00paTHOE W  MPOTHBOIOJIOKHOE  YTBEPXKICHUE,
MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, HCIOJIb30BAaTh METOJ MaTEMaTHYECKOM
WHIYKIWKW; TPOBOAUTH JIOKAa3aTelbHbIE PACCYKJECHHS TMpU PpEIICHUH 3ajaad,

OLICHHUBATH JIOTUYECKYIO MPABUIIBHOCTD PACCYKICHUN;

P16 ymeHune onepupoBaTh MNOHATHUSIMU: MHOXKECTBO, IOAMHOYKECTBO,
onepaluny HaJ MHOXECTBAMH; YMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN

arrapar JJs ONMCAHUS PEAJbHBIX MPOLIECCOB U SIBJICHUM U MPU PELICHUM 3a]1a4, B
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TOM YHCIIE U3 JIPYTUX YU€OHBIX MPEIMETOB;

IIP17 ymeHue omnepupoBaTh MOHATUAMM: rpad, CBSI3HBIA rpad, AEpeBo,
LUKJ, Tpad Ha MJIOCKOCTH; YMEHHUE 3aJaBaTh W OMMCHIBATH Ipadbl pazIuYHBIMU

croco0aMu; UCIOJIb30BaTh Tpadbl IPH pEelICHUH 33/1aY;

P18 ymenwe CcBOOOJHO  ONEpUPOBaTh MOHATHSIMHU:  COYETAHHUE,
NepecTaHOBKa, YUCIIO COUYETaHUMN, YUCIIO MepecTaHOBOK; OMHOM HploTOHA; yMeHue

OPUMEHSITh KOMOMHATOPHBIE (PAKThI M PACCYKICHUS JJIsl pEILICHUs 3a/1a4;

P19 ymeHue onepupoBaTh NOHATUSMU: HATYPAIbHOE YUCIIO, LIEIOE YHCIIO,
OCTaTOK 10 MOJYJI0, PAllMOHAJIBHOE YUCIIO, UPPALMOHAIBHOE YHCIIO0, MHOKECTBA
HAaTypaJIbHBIX, UEIbIX, pPAlUOHAIBHBIX, JECHCTBUTEIBHBIX YHCEN; YMEHHE
UCIIOJIb30BaTh TMPU3HAKU JIEJTUMOCTH, HAUMEHBIIMA OOIIMHA JeTuTeNb |
HauMeHbllee o0Ilee KpaTHoe, anroputM EBKiIMga mnpu pelieHud 3ajadv;

3HAKOMCTBO C pa3JIMYHbIMHU IMO3UIITUOHHBIMHA CUCTCMAaMU CUHHUCIICHUA,

P20 ymenue CcBOOOJHO OMEPUPOBATH TMOHATUSAMH: CTENEHb C IEJBIM
nokasarejieM, KOpPEHb HaTypajJbHOM CTEMeHH, CTeNeHb C paldOHAIbHBIM
MoKa3aTejieM, CTENeHb C JIEUCTBUTENbHBIM (BEIIECTBEHHBIM) TIIOKa3aTeleM,

norapudM Ymcia, CHHYC, KOCHHYC U TAaHT€HC MPOU3BOJILHOTO YUCIIA;

IIP21 ymeHue omnepupoBaTh MOHATUSAMU: TOXKIECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa yYPAaBHCHHM W HEPABEHCTB,
PaBHOCWJIBHOCTh  YpPaBHEHHMM, HEPABEHCTB W  CHCTEM, pPalHUOHAJIBHBIE,
MppalHOHAIBHBIE, IIOKa3aTeIbHbIC, CTCIICHHBIE, JorapupMUIecKue,
TPUTOHOMETPUUYECKHE YpPABHEHUS, HEPABEHCTBA M CHCTEMBI; YMEHHE pellaTh
YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MOMOUIBIO PA3JIWYHBIX IPUEMOB; PEIIATh
YpPaBHEHUsI, HEPABEHCTBA M CHCTEMBI C IApaMeTpoM; INPUMEHSATH YPaBHEHUS,
HEpPABEHCTBA, MX CHUCTEMBbI U PEUICHUS MAaTEMATUYECKUX 3aJad W 3a4ad U3

pa3IUYHBIX 00JacTel HAYKH U PEAIbHON KU3HU;

IIP22 ymenue CBOOOIHO ONEPUPOBATh MOHATUSIMU: Trpaduk (YHKIUH,
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oOpaTHast (QyHKUMs, KOMIO3ULIMS (DYHKUMM, NUHEHHAs (yHKUHS, KBaJpaTHUHAS
(GyHKUMSA, CcTeneHHas (QYHKUMS € LEeNbIM IOKa3aTejaeM, TPUTOHOMETPUYECKHE
(yHKUIMH, O0OpaTHble TPUTOHOMETpUYECKHE (YHKLUMH, [OKa3aTelbHas U
norapupmuyeckas (YHKUUUA; YMEHHE CTPOUTh rpapuku (YHKUUN, BBIIOIHSITH

npeoOpa3zoBaHus rpa@uKoOB QyHKIIHIA;

YMEHHE HCIO0JIb30BaTh TIpapukd (YHKUUMNA [ H3y4eHUs MPOIECCOB U
3aBUCUMOCTEN MPHU PEIICHUH 3a/1a4 U3 JIPYTruX YYEOHBIX MPEIMETOB U U3 pealbHOU

JKU3HHU; BBIPAKATH Q)opMynaMH 3aBUCHUMOCTH MCKAY BCIIMYNHAMMU

yMEHHE CBOOOJHO ONEpUPOBATh MOHATHUSAMHU: YETHOCTh  (YHKIIMH,
NEPUOJUYHOCTh (DYHKIIMH, OrPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTH (DYHKIIHH,
SKCTpeMyM (YHKIMU, HauOojblllee W HauUMEHbIIee 3HA4YeHHs (YHKIUU Ha

IMPOMCECIKYTKC, YMCHHC IIPOBOJUTH UCCIICIOBAHNUC (1)YHKIII/II/I,

YMEHHE WCIOIb30BaTh CBOMCTBA W Trpaduku (QYHKIMH 7 peleHus
ypaBHEHH, HEPABEHCTB W 3a/iau C MapaMeTpamu; M300pakaTh Ha KOOPJAUHATHOM

IIIIOCKOCTHU MHOXXCCTBA pGHICHI/Iﬁ ypaBHeHI/Iﬁ, HCPABCHCTB U UX CUCTCM;

P23 ymenue cBOOOAHO ONEPUPOBATH MOHSATHUSIMU: TOCIEAOBATEIIHHOCTD,
apuMeTHdecKass Tporpeccusi, TreoMeTpuyecKas IMporpeccusi, OECKOHEYHO
yObIBaromas reoMeTpuIecKas IIPOrpeccus; yMEHUE 3a/1aBaTh

MIOCIIEJIOBATEIBHOCTH, B TOM YHUCJIE C IIOMOIIBIO PEKYPPEHTHBIX (HOPMYIT;

I1P24 yMmeHue omepupoBaTh TMOHATUSAMH: HENPEPHIBHOCTh (QYHKIINH,
aCUMMTOTHl Tpaduka (QYHKIUU, TEepBas W BTOpas NPOU3BOJAHASA (HYHKIUH,
FEOMETPUYECKUH W  (PUBMYECKHA CMBICT TMPOW3BOJHOW, TEPBOOOpa3Has,
OTIpEJICTICHHBI HMHTETPaANT, YMEHHE HAaXOJIUTh AaCHUMMTOTH Tpaduka (yHKIHH,
YMEHUE BBIUUCISATH TPOU3BOJHBIE CYMMBI, TPOM3BEICHUSA, YACTHOTO U

KOMITO3UIIUH (PYHKITHI, HAXOAUTHh YPaBHEHHUE KacaTeIbHON K TpaduKy G yHKIINM;

YMEHUE HCMOJb30BaTh MPOU3BOAHYIO MJIsI HCCieA0OBaHUS (DYHKIUN, IS

HaXOXACHHA HAWIYy4YHICTO PCIICHHA B IIPHKIAAHBIX, B TOM YHUCJIIC COLMAJIBHO-
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OKOHOMHMYCCKHUX U (1)H3PI‘-ICCKI/IX 3agadax, Jis1  OHNpPCACICHUSA CKOPOCTH U
YCKOpPCHUA, HAXOAUTH IUIoMaaun | 00BEMBI (bHpr C IIOMOIIBKO HMHTCIpaAlia,
IMPpUBOAUTDH IMPUMCPLI MaTEMATHYCCKOTO MOJCIUPOBAHUSA C IIOMOIIBIO

nudepeHIManbHbIX YPaBHEHUM;

IIP25 ymeHue onepupoBaTb MOHATHUAMHU:  KOMIUIEKCHOE  YHCIIO,
COIIPSDKEHHBIE KOMIUJIEKCHBIE YMCJIA, MOAYJIb U apryMEHT KOMILJIEKCHOI'O 4MCIa,
(dopMa 3amucH KOMIUIEKCHBIX 4YHcesl (TeoMeTpuyeckasi, TPUTOHOMETpUUecKas |
anrebpanueckas); yMeTb  NPOU3BOJUTH  apupMeTHYECKUe  JEeUCTBUS  C
KOMIUIEKCHBIMU YHUCJIAMU; NPUBOJAUTH IPUMEPHl HUCIIOJIb30BAHUS KOMILIEKCHBIX

YHCET;

IIP26  ymenwe  cBOOOJHO  OMEpUPOBaTH  MOHATHSAMHU:  CpElHEe
apumeTHiecKkoe, MeIuaHa, HauOoJiblliee W HaUMEHbIIee 3HAYCHUs, pa3Max,
JUCIIEpCUs, CTAaHAAPTHOE OTKJIOHEHUE Ul ONMCAHUSA YUCIIOBBIX JaHHBIX; YMEHHUE
UCCIIEZIOBATh CTATUCTUYECKUE JaHHbIE, B TOM YHCIIE C IPUMEHEHUEM IpauuecKux
METOZIOB U DJEKTPOHHBIX CPEACTB; TIpauuecKku HcCaea0BaTb COBMECTHBIE

Ha6JIIO,ZI€HI/I}I C IOMOIIbIO JHUATI'PAMM paCCCHBAHUA U JIMHEHHOU perpecCuun,

IIP27 yMeHHWe HaAXOIUTh BEPOSTHOCTH COOBITHH C MCIOJIH30BAHHEM
rpauueckux METOJOB; MPUMEHSTH U1l pPelIeHUus 3aaad (pOpMYJIbl CIOKEHUS U
YMHOKEHUSI BEPOATHOCTEH, (OpPMYITy MOITHON BeposAsTHOCTH, hopmyny bepryiy,
KOMOMHATOpHbIE (akTel W (QOpPMyINBI; OIEHUBATH BEPOSTHOCTH pPEATBHBIX
COOBITHI;  yMEHHE  ONepUpoOBaTh  MOHATUSAMH:  CIy4ailHas  BEIWYMHA,
pacrpeneneHue BEPOATHOCTEHW, MATEMaTHYEeCKOe OXHUIAHHWE, JHUCHEPCUs U
CTaHJApTHOE OTKIIOHEHWE CIy4YalHOW BETWYHMHBI, (DYHKIMH PpACIPEACIICHUS W
IJIOTHOCTH PABHOMEPHOTO, IOKA3aTEJIbHOTO M HOPMAJIBHOIO pPaCIpEICIICHUN;
YMEHHE UCIIOJIb30BaTh CBOMCTBA U3YUYCHHBIX PACHPENCIICHUN JJIs PELICHUS 3a/1a4;
3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJIBIIUX YHCEN, METOJbI BBIOOPOYHBIX
UCCIIEIOBAHUI; YMEHUE MPUBOJIUTH TPUMEPHI TPOSIBIICHUS 3aKOHA OOJIBIINX YUCET

B IIPUPOAHBIX U 06H_ICCTBGHHI>IX SABJICHHUAX,
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IIP28 ymenne cBOOOAHO ONEPUPOBATHh MOHATUAMM: TOYKaA, MpsAMad,
IUIOCKOCTh, IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKHW Yroj, ABYTPAaHHBIA YIoJ,
TPEXTPAHHBIA YIOJI, MEPECEKAOINECs, NapauIeIbHblE W CKPEIIMBAIOIINECS
NpsIMbIE, MAPAJUIEIbHOCTh U MEPIEHIUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, yrol
MEXAY MPSIMBIMH, YTOJl MEXAY MPSIMOM U MIIOCKOCTBIO, YTOJ MEXY IUIOCKOCTSAMH;
YMEHHE MCMOJb30BATh IPU PEIICHUH 33a7ad H3y4YeHHblE (AKTbl U TEOPEMBI
IUIAHUMETPUH; YMEHHUE OLEHUBATh pPa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MUDE;
yMEHHE ONEpUpPOBaTh MOHITHSIMHU: MHOTOIPDAHHUK, CE€YEHHE MHOIOIPAHHMKA,
NpaBWIbHBIA MHOTOTPAaHHUK, TMpU3Ma, NOHpaMuja, QGurypa U MNOBEPXHOCTb
BpallleHUs], IWIMHIP, KOHYC, IIap, cdepa, pa3BepTKa IMOBEPXHOCTU, CEUCHUS
KOHyCca WM UWJIWHJIpa, MapajUlelbHble OCH WJIM OCHOBAaHHIO, CEUEHHE IIapa,
IUIOCKOCTh, Kacaromasics cQepbl, [MUINHIpPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHUKA, H300pa)»kaTh MHOTOTPAHHUKH, (QUTYPBl M TOBEPXHOCTH
BpalICHUs, UX CEUYCHHS, B TOM YHUCJIE C MIOMOUIBIO JIEKTPOHHBIX CPEJICTB; YMEHHE
NPUMEHSTh CBOMCTBA T€OMETPHUUECKUX (PUTYp, CaMOCTOATENBbHO (GOPMYITUPOBATH
oTpeJieNieHHs] U3ydyaeMbIX (DUryp, BBIIBUTAaTh THIIOTE3bl O CBOMCTBAX M MPU3HAKAX
reoMeTpuiecKkux (Gpuryp, 000CHOBBIBATH MJIM ONMPOBEPTaTh UX; YMEHUE MPOBOJUTH
Kiaccupukanuoo GUryp Mo pa3IudHbBIM TpPHU3HAKaM, BBITIOJIHATH HEOOXOJIUMBIC

AOITIOJIHUTCIIBHBIC ITIOCTPOCHU A

I1P29 ymenue cBOOOAHO OMEPUPOBATH MOHATUSIMH: IUIOMAAb (UTYPHI,
o0BeM GUTYpHI, BEIMUMHA YIJIa, PACCTOSHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSIHUE
MEXIY TPSIMBIMH, PACCTOSHUE MEXAY TUIOCKOCTSIMH, TUIONIaAb c(ephl, miomagb
MOBEPXHOCTH  TMHUpaMUABI, TMPU3MBI, KOHYycCa, I[WJIWHApa, O0BeM KyoOa,
MPSMOYTOJIBHOIO MapajulesienuIiela, NUPaMHUIbL, MPU3MBI, LUIMHIPA, KOHYCA,

mapa; yMeHue HaXOJUTh OTHOIIEHUE 00BEMOB TTOIOOHBIX QUTYD;

P30 ymeHue CcBOOOAHO  OMEPUPOBATH  MOHATUSMH:  JIBUKEHUE,
napasuieNibHbld IEPEHOC, CUMMETPUSI Ha IJIOCKOCTU M B MPOCTPAHCTBE, MOBOPOT,
npeoOpazoBaHue MoAoOUsl, MOJI0OHBIE (PUTYPHI; YMEHHE paclO3HaBaTh PaBHBIC U
noAoOHbIe (PUTYPBI, B TOM 4YHCJI€ B MPUPOJIE, UCKYCCTBE, APXUTEKTYpE; YMEHHE
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UCIIOJIb30BaTh ~ I'€OMETPUYECKUE  OTHOILIECHHS, HAXOJAUTh TIE€OMETPUYECKHE
BEJIMYMHBI (IJIMHA, Yroj, IUIOIIAJb, OObEM) MPHU PELIEHUWU 3aJady U3 JPYTrux

y4eOHBIX TPEIMETOB U U3 PEAIbHOM JKU3HU;

P31 ymeHue CcBOOOJHO ONEpPUPOBATH TMOHATUSIMH: NPAMOYTOJbHAs
cUCTEMa KOOpPJMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPJAMHATHI BEKTOPa, CyMMa
BEKTOPOB, MPOU3BEICHUE BEKTOPAa Ha YHUCIO, PA3NOKEHUE BEKTOpa Mo Oasucy,
CKAJIIPHOE TPOMU3BEIEHUE, BEKTOPHOE IPOU3BEACHUE, YOl MEXAY BEKTOPAMM;
YMEHHE UCIOJIb30BaTh BEKTOPHBI W KOOPJAWHATHBIA METOA MJisi peuieHus
reOMETPUYECKUX 3aJad W 3aJa4 JPYrux Yy4eOHbIX MPEAMETOB; OINEPUPOBATH
HNOHATUSIMU: MaTpulia 2 X 2 u 3 X 3, onpeAenuresab MaTPULbl, T€OMETPUUECKUM

CMBICJI OIIPCACIIUTCIIA,

IIP32 ymeHue MOAeIMpOBaTh peajibHbIe CUTYyallud Ha SI3bIKE MaTEMaTHKH;
COCTaBJISITh BBIPAXKEHHUS, YPAaBHEHHS, HEPABEHCTBA M HMX CHCTEMBI IO YCJIOBHIO
3aJla4d, MCCIEA0BaTh ITOCTPOCHHBIE MOJEIM C HCIOJb30BaHUWEM arnmapara
anreOpbl, UHTEPIPETUPOBATH MOJTYYEHHBIN PE3yJabTaT; CTPOUTh MATeMAaTHYECKHE
MOJENH C MOMOIIBI F€OMETPUUYECKUX MOHATHI U BEJIWYMH, PEUIaTh CBSI3AHHBIE C
HUMH TPaKkTHYECKUE 3aJladyd; COCTAaBISATh BEPOSTHOCTHYIO MOJEIb H
UHTEPOPETUPOBATh TOJYYEHHBI pe3ylbTaT; pemaTh NPUKIAJHbIE 3aJa4u
CpeACTBAMHU MaTEMAaTUYECKOr0 aHalln3a, B TOM YKCIIE€ COUUATIbBHO-D)KOHOMUYECKOTO

1 (PU3UYECKOTO XapaKkTepa;

P33 ymenue BHIOMpATh MOAXOIANIMN METOJ [JIsl PpEUICHHUS 3aJadu;
MMOHMMAaHHE 3HAYMMOCTU MATEMAaTUKU B U3YYEHUH MPUPOAHBIX M OOIIECTBEHHBIX
MIPOLIECCOB U SIBIICHUI; YMEHHUE PACIO3HABATH ITPOSIBICHUE 3AKOHOB MAaTEMATUKH B
HCKYCCTBE, YMEHHUE NMPUBOJAUTH MPUMEPHI MATEMATUYECKUX OTKPBITUN POCCUNCKOMN
Y MUPOBOM MaTeMaTUYE€CKOW HAYKH.

P34 cBOOOMHO oOMEpUPOBATH TMOHATUSAMH: PAIMOHATBHOE YHCIIO,
OeckoHeUHass TMepuoauyecKkas ApoOb, MPOLEHThl, HPpalMOHATIBHOE YHUCIO,

MHOJKCCTBA palOHAJIbHBIX U I[GﬁCTBHTGJ'IBHI)IX 4uCeCII, MOOYJIb I[efICTBHTeHBHOFO
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quciia; CTCICHb C IMCJBbIM II0KA3aTCJICM, MCIIOJb30BATh IMOAXOOSIIYIO (1)OpMy
3allUCU  JCUCTBUTEIBbHBIX YMCEIT s pemiCcHus IMPAKTHYCCKHUX 3a/lad ¢
MNpCACTABICHUA OAaHHBIX; CTCIICHb C PalWOHAJIBbHBIM IIOKA3aTCIICM, norapmbM

YHClia, IeCATUYHBIE U HATypaJbHbIETOrapu(mbL;

P35 cB0OOAHO ONEpUpPOBaTh MOHATUSAMH: HATYpaJbHOE U IIEJI0€ YHUCIIO,
MHOJKECTBA HATypajbHbIX U LIEJIBIX YUCEI, UCIIOJIb30BATh IPU3HAKU JACITUMOCTH
uensix uyucen, HOJ m HOK HarypanbHbIX Yuncen sl pemieHus 3ajad,
IPUMEHATHh AIrOpuT™M EBKIIMIA; ocTaTKa M0 MOAYJIIO, 3alIMChIBATh HATYpaJIbHBIC
YyCila B Pa3JIMYHBIX NO3UIIMOHHBIX CUCTEMAX CUMUCIICHUS; KOMILJIEKCHOE YUCIIO U
MHOXXECTBO KOMIUIEKCHBIX YHCEJI, IMPEACTABIATh KOMILUIEKCHBIE 4YHCIIA B
anredpanyeckod U TPUTOHOMETPUYECKON (opMme, BBIMOIHATH apuPpMETHUECKUE

orcpanuu ¢ HUMH U I/I306pa}KaTB Ha KOOp)IHHaTHOﬁ IINTOCKOCTH.

P36 cBoOOAHO oOmEpUPOBATh TMOHATHSMHU: TOXIECTBO, ypaBHEHUE,
HEPaBEHCTBO, PaBHOCUJIbHBIE  YpPaBHEHUS U YpaBHEHUA-CIEICTBUS,
PAaBHOCUJIBHBIE HEPABEHCTBA; MPUMEHATh pPA3JIMUYHbIE METOIbl PEIICHUs
palMOHANIBHBIX W JPOOHO-PAIIMOHANIBHBIX YpaBHEHUH, TPUMEHATh METO]
MHTEPBAIOB IS PEHICHUS HEPABEHCTB; CBOOOIHO OMNEPUPOBATH MOHATHIMU:
MHOTOWIEH OT OJIHOM MEepPEeMEHHOH, MHOTOWIECH C IeNbIMU Kod(duimeHTamu,
KOPHU MHOTOYJIEHA, MPUMEHATH JIEJICHHE MHOTOWIEHAa Ha MHOTOWIEH C
octatkoM, Teopemy besy u Teopemy Buera nns pemenus 3amgad; cBoOOIHO
ONEpUPOBaTh MOHATUSAMU: CUCTEMA JIMHEWHBIX YpPaBHEHHUM, MaTpuULa,
ONpeeNUTeNb MAaTPULbl 2 X 2 U €ro reOMETPUYECKUU CMBICH, HCIOJIb30BaTh
CBOMCTBa ompeaenurtess 2X2 s BBIYKCICHUS €ro 3HA4YEeHHs, MPUMEHSTh
ONPEAECIUTENN I PEIIEHUS] CUCTEMBI JIMHEWHBIX YPaBHEHUH, MOJEIHPOBATH
pealibHbIE CUTYallMU C ITOMOIIBK) CHUCTEMBI JINHEMHBIX YPABHEHUM, UCCIIEN0BAThH
IIOCTPOEHHBIE ~ MOJEIM C  TMOMONIBD  MaTpull W ONpPEICIUTEIIEH,
MHTEPNPETUPOBATH MTOIYUYEHHBIN PE3yJIbTAT; UCIIOIB30BAaTh CBOMCTBA IEMCTBUH C

KOPHSIMM /IS PeoOpa30BaHUs BbIPAKEHUN;
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P37 cBoOOnHO omepupoBaTh MOHATUSAMU: (PYHKLUSA, CIIOCOOBI 3aJaHMS
(yHKUIMHM, B3aUMHO O0OpaTHble (YHKIMHU, KOMMO3MLMS (DyHKIMHA, Tpadux
(YHKUMHU, BBIIONHATH 3JEMEHTapHblE MNpeoOpa3oBaHUs TrpapuKoB (YHKIIHA;
00JaCTh OMNpEAENICHUsT WU MHOXECTBO 3HAYCHMM QYHKIUH, HYIU (QYHKLUH,
MPOMEKYTKA 3HAKOMOCTOSHCTBA; YETHBICMHEUYETHBICDYHKINY, TEPUOIUUYECKUE
(YHKIUU, TPOMEKYTKA MOHOTOHHOCTH (YHKIIHMH, MAaKCUMyMbl U MHHHUMYMBbI
(GyHKIMHU, HaWOOJIbIIEE M HAaWMEHbIEE 3HAYeHHE (PYHKIUU Ha TMPOMEXYTKE;
cTenieHHass (QyHKUMS C HATYPaJbHBIM U LEJIbIMIIOKA3aTeNeM, rpaduK CTEeHHOU
(YHKIMU ¢ HATYpaJIbHBIM M II€JIBIM IOKa3aTesieM, rpaduK KOpHs n-Oi CTENeHU

KaK (DyHKIIUU OOpaTHOMW CTETICHU C HATypaJIbHBIM TTOKa3aTelieM;

ONepUpOBATh MOHATUAMU: JIMHEWHAs, KBAaJpaTUUHAs U JAPOOHO-TMHEHHas
(YHKIIMH, BBITIONHATD 3JIEMEHTApHOE UCCIEI0BaHUE U TTOCTPOCHHUE UX IPa(UKOB;
nokasarenbHagwiorapupmuueckas (QyHKIMM, WX CBOWCTBA H  Tpadukw,

UCIIOJIb30BaTh X Ipad UKy Il peIeHUs] ypaBHEHHUI;

11P38
CBO60,IIHOOHGpHpOB&TLHOHHTH}IMH:CI/IHYC,KOCI/IHYC,TaHFCHC,KOTaHFGHC YHUCJIOBOT'O

aprymMeHTa; apKCUHYC,apKKOCHHYCHAPKTAHT€HCYUCIIOBOTO apryMeHTa.

CB000IHOOTIEPUPOBATHIIOHSITUSAMU: TPUTOHOMETPUIECKASIOKPY>KHOCTB,
OTpEJICTICHHEe  TPUTOHOMETPUYECKUX  (PYHKIIMI  YHCIOBOTO  apryMeHTa;
UCIIOJIb30BaTh  TIpa@uKkd  (QYHKIUH  JUIsI  MCCIEAOBAaHHUS  TPOIECCOB U
3aBUCUMOCTEH TP PEIICHUH 337249 U3 JPYTHX y4eOHBIX MPEIMETOB U PEabHON

’KU3HU, BEIpAXKATh (POpMylIaMu 3aBUCUMOCTH MEXAY BETUINHAMU;

P39 cBoOGOgHO oOmEepUpOBaTh TMOHATUAMH: apudmeTHdeckas U
reoOMeTpUYecKass Tmporpeccusi, OECKOHEYHO yObIBaomas TeoMeTpruYecKas
MpPOrpeccHsi, JTUHEHHBIM W JKCIIOHEHIUAJIBHBIA POCT, (GOpMynIa CIOKHBIX
MPOLIEHTOB; TOCJIEIOBATENBHOCTh, CHOCOOBI 3aJlaHusl MOCIEA0BATEIbHOCTEH,
MOHOTOHHBIE UM OTPAaHMYEHHbIC MOCIEI0BATEILHOCTH, TIOHUMATh OCHOBBI
3apOXKIACHUS MATEeMaTUYECKOr0 aHajlih3a KaK aHaiu3a OECKOHEYHO MAallbIX;

HEeMpephIBHbIE (YHKIMH, TOYKHA pa3pbiBa Tpaduka (QYHKIUU, aCHUMIITOTHI
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rpaduka GyHKUMH; YHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke, NIPUMEHSITh CBOMICTBA

HEMpPEePbIBHBIX (PYHKIMHI AJIs peIIeHMs 3a1a4;

ITP40 cB06OIHO ONIEPUPOBATH MOHSATUSIMU: TIEpBasi U BTOPask MPOU3BOIHbBIC
dbyHKIMM, KacaTenbHas K rpaduky QyHKIuU. BeUucasaTh nNpou3BOAHBIE CYMMBI,
MPOU3BEICHUS, YaCTHOTO W KOMITO3UIIMHU JIBYX (DYHKIIMI, 3HATH MPOU3BOJHBIC
AJI€MEHTapHBIX (DYHKIUN; UCIIOIB30BaTh T€OMETPUUYECKUN U (DU3NUECKUI CMBICI
IPOM3BOAHOM Ui peumieHus 3agad.  Mcemosib3oBaTh  IIPOM3BOAHYIO LIS
ucciaeoBanvus (QYHKIMM HAa MOHOTOHHOCTh M DKCTPEMYMBI; HaXOJHTh
HauOoJIbIlIeE U HaWMEHbIee 3HaueHUs (YHKIMM HENPEPBIBHOM Ha OTPE3KE;
VCMOJIb30BaTh IPOM3BOJHYIO UISI HAXOXJICHUS HAWIY4YlIEero pEIICHUs B
MPUKJIAJHBIX, B TOM UYHCJIE COUUAIBHO-DKOHOMUYECKHUX, 3ajadvax, s
OTIpEJICICHHUs] CKOPOCTH W YCKOPEHHUs IMpolecca, 3aJaHHOro (GopMysnond Huiu

rpadukom;

I1P41 cBOoGOMHO oOlepuUpOBaTh MOHATHUSAMH: MHOXECTBO, OMEpAIldU HaJ
MHOXECTBaMH; OIpEACICHUE, TeopemMa, ypaBHEHHE- CJIEACTBHE, CBOWCTBO
MaTeMaTHYEeCKOTO OOBEKTa, JOKa3aTeJIbCTBO, PAaBHOCWIBHBIC YpPaBHCHHUS U

HEPaBEHCTBA.

Hcnonb30BaTh TEOPETHUKO-MHOXKECTBEHHBIM —ammapar Uil OIKUCAHUsA
pPEATBbHBIX TPOIECCOB U SIBICHHWM, MPU PEUICHUU 3aJad U3 JIPYTHUX YIEOHBIX

MPEIMETOB;

IMP42  cBoOogHO  omepupoBaTh  MOHATUAMH:  HpPpAIMOHAIBHBIEC,
MOKa3aTeNbHbIE W JIOTapu(MHUUECKHEe HEPABEHCTBA, HAXOIUTh HMX PEIICHUS C
MIOMOIIbIO PABHOCUJIBHBIX I[E€PEXO0JIOB; TPUTOHOMETPUUYECKOE HEPABEHCTBO,
MPUMEHSATh HEOOXOMWMbIE (QOPMYNBI I PEIMICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB; CUCTEMAa M COBOKYIHOCTh YpPaBHEHUU H
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIIEACTBUS, HAXOJUTh PELICHUS
CHUCTEMBI U COBOKYIMHOCTEW pallMOHAIbHBIX, UPPAIMOHANIBHBIX, TOKA3aTEIbHBIX U
JnorapuMUYECKUX YpaBHEHUN U HEPABEHCTB; OCYIIECTBISATh OTOOP KOpPHEH IpH

pCLICHUH TPUTOHOMETPUYECKOTO YPAaBHCHHUS;
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IIP43 pemare pandoHAJIbHBIE, WPPALMOHAIBHBIE, IIOKA3aTEIIbHBIC,
jJorapupMUyYecKue ¢ TPUTOHOMETPUYECKHE YypaBHEHHMS W HEPABEHCTBA,

COJCPKAIIMUC MOOYJIU U TapaMCTPhI;

[TpumensTh rpadrueckue METO bl 7Sl PEelICHUs YpaBHEHUN 1 HEPABEHCTB,
a TaKKe 3aJad ¢ MapaMeTpaMH; MOJAEIHMPOBATH PEAIbHBIC CUTYallUM Ha SA3bIKE
anreopsl, COCTaBJISATh BBIpaXKEHUS,
YpaBHEHHUS,HEPABEHCTBAMU XCUCTEMBITIOYCIIOBUIO3a1a4H, UCCIIEN0BATHIIOCTPOCHH
bple MOJENM C HCIOJb30BAaHWEM ammapara ajaredpbl, HWHTEPIPETUPOBATH

NOJIyYEHHBIN PE3YNbTaT.

IIP44 crtpouth TrTpaduKkd KOMIOZUIMM (QYHKIUA C  [OMOIIBIO
AJIIEMEHTAPHOTO MCCIIEIOBAHUSI U CBOMCTB KOMIIO3UIMHU JABYX (PYHKIUN; CTPOUTH
reoMeTpuiyeckue oOpa3bl YpaBHEHHW W HEPABEHCTB Ha KOOPAMHATHOMN
IUIOCKOCTH; CBOOOJHO OMEPUPOBAThH MOHATHIMU: TPA(UKU TPUTOHOMETPUUECKUX

GyHKIUN; TPUMEHATh QYHKIUU JIJIST MOJCIUPOBAHUS U UCCIIEOBAHUS PEATbHBIX

IPOLIECCOB.
11P45 CBOOOTHO ONEepHUpPOBATH MOHATUAMMU: nepBooOpaszHas,
ONPEICIIEHHBIN WHTETpal,

HaXOIUTHIIEPBOOOPA3HBICIEMEHTAPHBIX () YHKIIMHUBBIYUCIATEHHTETPAIIOPOpM
yne Herorona—JIeiiOHMIA; HAXOAUTH TUIOMIAIN TNIOCKUX (DUTYp U 0OBEMBI TEIN C
MOMOIIBI0  WMHTETpajia;  MMETh  TMPEJCTaBIeHHE O  MaTeMaTHYeCKOM
MOJICIMPOBAHUHN Ha TIpUMEpE cocTaBlieHUs auQdepeHITNaIbHBIX YpaBHEHUN;
pemarh MPUKIAIHBIE 3aJadd, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U

(bPIBI/I‘{eCKOFO XapakTepa, CpCACTBAMH MATCMATUICCKOI'O aHAJIM3a.

ITP46 cBOOOAHO OMEPUPOBATH OCHOBHBIMU TOHSTHSIMH CTEPEOMETPUU TIPU
peLIeHnn 3aaa4 151 MIPOBEICHUU MaTeMaTHYECKHUX PacCyXICHUM;
MIPUMEHATBAKCHOMBICTEPEOMETPUHUUCIIEACTBUSN3HUXITPUPEILIEHUNA T€OMETPUUECKUX
3a/1a4; KJ1accu(UIUPOBATEB3aUMHOEPACTIONOKEHUETIPSAMBIXB — IPOCTPAHCTBE,

IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IUIOCKOCTEW B mpocTpaHcTBe;CBOOOIHO
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OICpUpPOBATh IOHATUAMH, CBA3AHHBIMU C YyIJIaMU B IIPOCTPAHCTBC: MCKIY

IIPSAAMBIMH B IIPOCTPAHCTBE, MEXKAY MPSIMOU U MIOCKOCTBIO;

[IP47  cBoOogHO  omepUpOBaTH  NOHSATHUSIMH, CBS3aHHBIMH  C
MHOTOrpaHHIKaMu; CBOOOIHO pacrno3HaBaTh OCHOBHBIE BU/IbI
MHOTOI'PaHHUKOB(MpU3Ma, MHUpPaMHJa, MPSAMOYTOJbHBIN Mapajjenenumnes, Kyo);
KJ1accu(UIMPOBAaTh MHOTOTPAaHHUKH, BbIOMpasi OCHOBaHUS AJis KiacCU(UKALNM;
CBOOOJTHO OMEpPUPOBATH MOHSTHUSIMH, CBA3AHHBIMH C CEYEHHUEM MHOTOIPAaHHUKOB

IIJIOCKOCTBIO,

BoInonHATh MapajuiesIbHOE, LEHTPAaJIbHOE U OpPTOTOHAJIBHOE
NpOEKTUpOBaHUE (UTYyp Ha TUIOCKOCTh, BBIMONHATH H300paxkeHus Guryp Ha
IUIOCKOCTH; CTPOUTh CEUEHHS] MHOTOTPAHHHUKOB pA3JIMYHBIMH METOJAMH,
BBITMIOJHATH (BBIHOCHBIE) TJIOCKME YEPTEkKU M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX
duryp: BuUA cBepxXy, COOKy, CHHU3Y; BBIUHUCIATH IUIOMIAJAM TOBEPXHOCTEH
MHOTOTPaHHUKOB (TIIpU3Ma, MHpPaMHAa), TEOMETPUUYECKUX TEJI C NPUMEHEHHEM
bopmy;

ITP48 cB0OOAHO ONEpUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIUMHU BEKTOPAM
U KOOpJAWHATaM B TMPOCTPAHCTBE; BBINOJIHATH JCHCTBHUS HaJ BEKTOpPaMU;
CBOOOJHO OMNEpPUPOBATH TOHATHEM BEKTOP B TMPOCTPAHCTBE; BBIMOIHATH
omepaly HaJ BEKTOpaMU; 3aJaBaTh IUIOCKOCTh YPaBHEHHUEM B JEKApTOBOU

CUCTCMC KOOpAMHAT,

I1P49 pemath 3a7aun Ha 10Ka3aTEIbCTBO MAaTEMATHYECKUX OTHOIICHUU U
HAXOXKJIEHUE TE€OMETPHUYECKHUX BEJIMYMH, MPUMEHSAS HW3BECTHBIE METOJIbI IPHU
pELIEHUX MATEMATUYECKUX 3aJa4 TMOBBIIMIEHHOTO H  BBICOKOTO  YPOBHS
CJIOKHOCTH; TPUMEHSITh MPOCTEUIINE MPOrpPaMMHBIC CPEICTBA U DJICKTPOHHO-

KOMMYHHKAIITMOHHBIC CUCTCMEI IIPHU PCIICHHUUN CTCPCOMCTPUICCKUX 3aaa;

N3Bnekath, mpeoOpa3oBbIBAaTh W HWHTEPIPETUPOBATH HWHGOPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTypaX, MIPEACTABICHHYIO HA YepTekKax U

PUCYHKAX; IIPHUMCHATL IIOJYUYCHHBIC 3HAHHWA Ha IIPAKTHKEC. CPpaBHUBATL U
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AaHAIM3UPOBATH PEAJbHBIE CUTYyallMd, NPUMEHSATh W3YUYEHHBbIE TIOHATHUS B
IpoLecce MOUCKA PEIIEHUS MAaTeMaTHYeCKH CHOPMYIMPOBAHHON MNPOOIEMBI,
MOJICJIUPOBATh pe€albHbIE CUTYallUM Ha S3bIKE TE€OMETPUH, HCCIEI0BATh
MOCTPOEHHBIE MOJIENIM C UCIOJIb30BAHUEM T€OMETPUYECKUX TOHSTHH U TEOpem,
anmnapara aiareOpbl, pelaTh NPaKTUYECKHE 3aJa4d, CBS3aHHBIE C HAXOXKIECHUEM
r€OMETPUYECKUX BEJIWYMH; HMMETh NpPEACTaBlIeHHs 00 OCHOBHBIX JTamax

pPa3BUTHUA TCOMCTPHUHN KaK COCTaBHOM 4acTH (I)YHJIaMCHTa Pa3BUTHUA TEXHOJIOTUH.

PS50  cBoGomHO  omepupoBaTh  MOHSATHSMHU,  CBSI3aHHBIMHU  C
[WIMHJIPUYECKON, KOHMYECKOW U CcepuuecKoil MOBEPXHOCTSIMHU, OOBACHATH
CIocOOBl TMOJYYEHHUs; C TeJlaMUd BpAIICHUS: LHJIUHAPOM, KOHYCOM, cpepod u
IapoM; ¢ KOMOMHAIMSIMU TeJl BpPALEHUSI ¥ MHOTOTPAHHUKOB: MHOTOTIPAaHHUK,
BIIMCAHHBIH B cdepy U oOmnucaHHbId OKoJio cdepbl, cdepa, BOUCAHHAS B

MHOT'OT'PpaHHUK HUJIA TCJIO BPAIICHU,

PacrioznaBaTh Tena BpameHUSA(IWIMHIAP, KOHYC, cdepa U 1map) W
OOBSACHATH CHOCOOBI MOJYYEHUSI TEJ BpalleHUs; KIaCCU(PUIMPOBATh B3aUMHOE
pacnojio)keHre cdepbl M TUIOCKOCTH;, BBIYUCISATH BEJIMYMHBI 3JIEMEHTOB
MHOTOTPAaHHUKOB M T€J BpallleHUs, OOBEMBI W IUIOMAAM TOBEPXHOCTEH
MHOTOTPAaHHUKOB W TEJ BpallE€HUSA, T'€OMETPUUECKUX Tel C MPUMEHEHUEM
dbopMyI; BBIYUCIATH COOTHOUICHUS MEXAY IUIOMIAIMH TOBEPXHOCTEH U

00BbEMaMHU 1TOIOOHBIX TEJI,

N306paxxath  u3yyaemblie  (PUTYpBI,  BBIMOIHATH(BRIHOCHBIE)IUIOCKHE
YepTEXKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHI CBEpXY, COOKY, CHH3Y,

CTPOUTDb CCUCHU:A TCJI BPAIIICHUA

IIPS1 3amaBath IIOCKOCTh YPaBHEHUEM B JAEKAPTOBOM CUCTEME KOOPJWHAT;
pemarb TeOMETPUYECKHE 3aJa4yd Ha BBIUYKMCIEHUE YIJIOB MEXKIY NPSIMBIMU H
IJIOCKOCTSIMH, BBIYMCJIIEHUE PACCTOSHUM OT TOYKM O IUIOCKOCTH, B LEJIOM, Ha

MPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METOAA ITPU PELICHNH;
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CBO6OI[HO OoNncpupoBaTb IMOHATHAMHU, CBA3AHHBIMM C JBHXCHHCM B

MPOCTPAHCTBE, 3HATH CBOMCTBA JIBUKCHUM;

P52 BHINOJAHATH M300pa’K€HHUsSI MHOTOTPAHHUKOM U Tell BpalleHUs Ipu
[apaJlJICIbHOM IIEPEHOCE, LEHTPAJIbHOW CUMMETPUHU, 3E€pKaJIbHOM CUMMETPUH,
IpU TOBOPOTE BOKPYr MPSIMOM, IpeoOpa3oBaHUsl MOAOOHUSA; CTPOUTH CEUEHHS
MHOTOIPaHHUKOB W TeJl BpALEHUA: CEYECHHMs] UWIMHApa (Mapaie]bHO U
HNEPIEHANKYJIIPHO  OCH),CEUEHHMs]  KOHyca(llapajUIeIbHOE  OCHOBAaHUIO U
OpoXoJsdllee dYepe3 BEpIIMHY), CEUEHHs I1apa; HCHOJIb30BaTh METObI
IIOCTPOCHUSI CEYEHUM: METOJ CJIEI0B, METOJ BHYTPEHHErO0 IPOCKTUPOBAHUI,

MCTO/ ITCPCHOCA CCKyHIQﬁ IINTIOCKOCTH,

IIP53  noka3plBaTh  T€OMETPUYECKUE  YTBEP)KIACHUS;  NPHUMEHSATH
reoMeTpuueckue  (akTel A peuleHUus  CTePEeOMETPUYECKMX  3ajad,
NPEANOJArallinX HECKOJbKO IIaroB pEIICHUs, €CIAU  YCIOBHS NPUMEHEHHUS
3alaHbl B SIBHOM MW HesSBHOW (opme; pemiarh 3aJadyd Ha JA0Ka3aTeIbCTBO
MaTeMaTUYEeCKUX OTHOUIEHHM M HAaXOXJICHUE TCOMETPUUYECKUX BEJIMYHUH;
IIPUMEHSATH [IPOIPAMMHBIE CPEJICTBA U JJIEKTPOHHO-KOMMYHUKAIMOHHBIE CUCTEMBI
IIPU PELICHUM CTEPEOMETPUUYECKUX 3aJad; NMPUMEHATH IOJYy4YCHHbIC 3HAHUS Ha
[IPAKTUKE: CPaBHUBAThH, AHAJIM3UPOBAaThb M OLCHUBATh pEaJbHbIC CUTYalUH,
IIPUMEHSATHh U3YUYEHHBIE TIOHATHSI, TEOPEMBI, CBOMCTBA B MPOLIECCE ITIOMCKA PELICHUS
MaTEeMaTU4YEeCKH C(HOPMYTUPOBAHHON MPOOJIEMBI, MOJAEIUPOBATh PpPEabHBIC
CUTyallud Ha S3bIKE T'E€OMETPUHM, MWCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM T€OMETPUUECKUX TTOHITHI M TEOpEM, anmnapara aareopsbl, penaTh
MPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXO0XJCHUEM TIE€OMETPUYECKUX BEJIIMYMH;
MMETh MPEICTABICHUS 00 OCHOBHBIX 3Tanax pa3BUTUS I'€OMETPUU KaK COCTaBHOM

yacTu (hyHJaMEHTa pa3BUTHS TEXHOJIOTHIA.

ITP54 cBoGoAHO OmMEepUpOBaTh MOHATUAMHU: Tpad, TIOCKUN Tpad, CBI3HBIMI
rpad, myTh B rpade, 1emnb, UK, JEPEBO, CTENEHb BEPIIUHBI, IEPEBO CIIYYAHOTO
AKCHEPUMEHTA;  CIyYaHbIM  HKCHEPUMEHT(OMBIT), Ciy4yalHOEe  COOBITHE,

AJIEMEHTapHOE CIy4ailHOE COOBbITHE (RJIIEMEHTAPHBIN MCXO0J) CIIy4allHOTO OIbITA,
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HaxOJIUTh  BEPOSATHOCTH COOBITMM B  ONBITAX C  PAaBHOBO3MOXKHBIMU
ANIEMEHTAPHBIMU  COOBITUSIMH; HAXOAUTh M (OPMYIUPOBATH  COOBITHS:
nepeceueHrue, OObENMHEHUE JaHHBIX COOBITHI, COOBITHE, MPOTHUBOIOIOKHOE
JAHHOMY, HCIOJIb30BaTh JAMArpamMMmbl Oilliepa, KOOPAUMHATHYIO MPAMYIO IS
peleHus 3ajad, TOJIb30BaThC (POPMYJIOM CIOXKEHUS BEpOSITHOCTEH st

BEPOSITHOCTEN IBYX U TPEX CIy4alHBIX COOBITU;

IIPSS onepupoBarh TOHATUSIMHU: YCIOBHAsA BEPOSATHOCTb, YMHOXKECHUE
BEPOSITHOCTEH, HE3aBUCHUMBIC COOBITHS, JI€PEBO CIIYYaHHOTO JKCIEPUMEHTA,
HAXOJIUTh BEPOSITHOCTH COOBITUH C TOMOIIBIO TMpaBUIa YMHOXKEHHS, JAepeBa
CIIy4alHOTO OTBITa, HWCIIOJIL30BaTh (POPMYJY IOJTHOW BEPOATHOCTH, (HOPMYIY
Baiieca mpu pemieHun 3amad, onpeneasTh HE3aBUCUMOCTh COOBITUH 1O (hopMmyIie
M TI0 OpraHu3aluy CJIy4YahHOTO OJKCIEPUMEHTA; NPUMEHATh HW3YUYCHHBIE
KOMOUHATOpHBIE  (QOPMYJIBI  JJIi  MEPEUYUCIICHUS  DJIEMEHTOB  MHOXECTB,
AJIEMEHTAPHBIX COOBITUH CIy4allHOTO OIbITa, pPEIICHUs 3a7a4 10 TEOpUHU

BEPOSITHOCTEM;

IIP56 cBoGOMHO OrepuUpOBaTh MOHATUSMH: OWHAPHBIN CIyYalHBIM OTMBIT
(ucnpiTaHuE), ycnex M HeyAada, HE3aBUCHUMbIE HCHIBITAHUS, CEpUs HCIBITAaHUMH,
HaXOJUTh BEPOSTHOCTH COOBITHI: B CEPUHM HUCIBITAHWA JO TEPBOrO ycrexa, B
CEepUU HUCTBITAaHWK BepHysM, B OMBITE, CBA3AHHOM CO CIy9alHBIM BBHIOOPOM M3
KOHEYHOW COBOKYIHOCTH; CBOOOJHO OINEpUPOBATh TMOHATUSAMHU: CiIydaiiHas
BEITMYMHA, PAacTpe/IeIICHIEe BEPOSITHOCTEH, AUarpaMMa pacrpeaesieHus, OnHapHas

CiIy4aiiHasi BeJIMYMHA, T€OMETPUUYECKOE, OMHOMUATILHOE pacIipe/iesieHue.

IIPS7 onepupoBarh NOHATHSAMH: COBMECTHOE pACHPEACICHUE JIBYX
CIIy4yalHbIX BEJIWYHUH, HCIIOJb30BAaTh TaOJMIy COBMECTHOTO paclpeleleHUs
JBYX CIy4alHBIX BEJIMYMUH JUJIS BBLACICHUS PACIPEICIICHUS KaXKIOW BEIUYUHBI,

OonpCaACICHUA HC3aBUCUMOCTH CJ'Iy‘-IElﬁHBIX BCJIMYHMH,

CBOOOJHO  ONEPUPOBATh TMOHSITUEM  MATEMAaTUYECKOTO  OXKUJAHUS
ClIy4yallHOW BeNWYUHBI(pacipenesieHus) U JUCIIePCUs, CTAHJAPTHOE OTKIOHEHUE

CIy4allHOM BEJIMYMHBI, MPHUMEHSITH CBOMCTBA MATEMATHUYECKOTO OXHUIAHUSA W
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CBOICTBa AMCHEPCHM CIy4yalHON BEIMYMHBI (paclpefesneHus] NpU PEeHICHUU
3a/ay,  BBIYUCISATH  MAaTeMAaTHYECKOE  OKHUJAaHWE  OMHOMHUAIBHOTO U

reOMETPUYECKOTO PACTIPEICICHUIA;

IIPS8 BeIuKCHATH BHIOOPOYHBIE XapaKTEPUCTHKU MO JAHHOW BBHIOOpPKE U
OLICHUBATh  XAPAKTEPUCTUKU TEHEPAIIBHOM COBOKYNHOCTH JAaHHBIX IO
BBIOOPOYHBIM  XapakTepucTHKaM. OleHuBaTh BEPOATHOCTH COOBITHH U
IIPOBEPATH MPOCTEHIINE CTATUCTUYECKUE THUIIOTE3bl, IOJb3YSACh HW3YYECHHBIMHU

pacnpeieICHUsIMU.

OcBoeHHe colepKaHus y4yeOHOro MpeaMeTa OVIL.0O6 ®uszuka

obecrieurBaeT JOCTHKECHNE 00YUYAIOIIMMUCS CJICIYIOINUX O0MX KOMIIeTeHIU:

OK4 DddexktnBHO B3auMOACHCTBOBaTH W pabOTaTh B KOJJICKTHBE U
KOMaHJIE.

B pesymprate ocBoenuss yudeOHoro mpeamera OVIL.03 Maremaruka
00Oy4aromuiics T0KEeH

3Hamb:

31 nmoHATHME  pPAMOHAIBHOTO  YKCia, OECKOHEYHOH  JIEeCITUYHON
NEePUOIMYECKON ApOoOH; onpeieiieHue KOPHS N-i CTENEeH!, ero CBOMCTBA; CBOMCTBA
CTENEHM C palMoOHaJbHBIM  TIOKa3aTeleM; CBOWCTBA  (PYHKIMH; CXeMy
UCCIIEIOBaHUsA  (PYHKIMU; ONpEIeNieHue CTENEeHHONW (YHKUHMH, TIOHATHE
UppaIMOHAIIBHO YPABHEHUS;

32 ompexeneHne Moka3aTebHON (PYHKIIMHU U €€ CBONCTBA; METOABI PEIICHUS
MOKA3aTeNbHBIX YPaBHEHWH W HEPABEHCTB M HMX CHUCTEM; MOHSATHE Jorapudma,
OCHOBHOE JIoTapu(MHUUecKoe TOXKJIECTBO U CBOWCTBa JOrapudMoB; (HopmyTy
nepexoa; omnpeaesieHne jorapupmMudeckod GyHKIUA W €€ CBOMCTBA; TMOHSATHE
norapuMUYECKOTO  YpaBHEHHS W HEPAaBEHCTBA,  METOABl  PEIICHUS
norapuMUYECKUX  YpaBHEHUH;  alNTOPUTM  PEHICHHUS  JOrapuPpMUISCKUX
HEPABEHCTB; MOHATHE KOMOMHATOPHOM 3a/1aud U OCHOBHBIX METO/IOB €€ pEeIICHHS
(mepecTaHOBKH, pa3MEIIeHUsl, coueTaHusi Oe3 MOBTOPEHUS U C TMOBTOPECHHUEM);

MOHSITHUE JIOTUYCCKOM 3aJdadu, HpI/IéMI:oI PCUICHUA KOM6I/IHaT0pHBIX, JOTN4YC€CKUX
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3aJa4; 3JIEMEHTHI IPaOBOr0 MOJIEIUPOBAHMS;

33 noHATHA cUHYCa, KOCUHYCA, TAHI'€HCA, KOTAHT'€HCA ITPOU3BOJIBHOIO YIJIA;
paauaHHOW Mephl YIJa; KaK ONPENeNsITh 3HAKM CHHYCA, KOCMHYyCa M TaHIeHCa
MPOCTOT0 apryMeHTa MO YETBEPTSIM; OCHOBHbIE TPUTOHOMETPUUYECKUE TOXKJIECTBA;
JI0Ka3aTeJIbCTBO OCHOBHBIX TPUTOHOMETPUYECKUX TOXIECTB; (OPMYJbl CHHYCA,
KOCHHYCa CyMMbl M Pa3HOCTH ABYX YIJIOB; (hOpPMYJbl JABOMHOIO YIJa; BBIBOA
(GopMyn npuBENEHUS; OINpEAEIECHUE APKKOCHHYCAa, APKCHHYCA, apKTaHINeHca |
(GopMyIbl ISl pelieHHs] TPOCTEHITNX TPUTOHOMETPUUYECKUX YpaBHEHUI; METOIbI
pElIeHHs] TPUTOHOMETPUYECKUX YpaBHEHHUH; 00JIaCTh ONpeeNieHuss U MHOXKECTBO
3HAYEHUN DIIEMEHTAPHBIX TPUTOHOMETPUUYECKUX (YHKLMIA; TPUTOHOMETPUUECKHUE
(GyHKIIMHU, X CBOWCTBA U rpad UKy,

34 OCHOBHBIEC TIOHATUS CTEPEOMETPUN; AKCUOMBI CTEPEOMETPUU U CIEACTBUS
U3 AaKCUOM CTE€PEOMETpPUHU; TOHATHE TOBEPXHOCTH TE€OMETPUYECKUX TE,
NPUKIAAHOE 3HAUYE€HUE TE€OMETPUU; OIpeAeseHUEe NapauIeIbHOCTH MPSMBIX;
BO3MOJKHBIE CIIy4al B3aWMHOTO PaclOJOKEHUS JIByX MHPSIMBIX B IPOCTPAHCTBE,
OpsAMOM M IIJIOCKOCTH; OIpENeJeHHe MapajlIesIbHbIX IUIOCKOCTEH; CBOMCTBA U
NPU3HAKK TMapaIeIbHOCTH MPSMBIX U IJIOCKOCTEH; OIpeleieHHe yria MExIy
JABYMs TpPSMBIMH; OIpEAENeHUEe TeTpajApa U Mapajiesieluneaa; IOHATHE
HNEPHEHANKYJISIPHOCTH  MPSAMOM W IUIOCKOCTH; CBOMCTBA M IPU3HAKU
HNEPHIEHANKYISIPHOCTH NPSIMBIX M IUIOCKOCTEH; ONpejesieHue MEepreHIuKysipa
HAKJIOHHOM; ONpeIeNIiCeHuE YIJIa MEXIy MNpsAMON M INIOCKOCTBIO; OIPEIECICHHE
JIBYTPAaHHOIO yIJIa; MOHATHE NEPIEHAMKYJIIPHOCTH IUIOCKOCTEH; IOHSTHE
TPEXTPAHHOI'O yTIJIa.

35 BUABl MHOTOIPaHHUKOB; BHJbl IPAaBUJIBHBIX MHOTOTPAHHUKOB U
AIIEMEHTOB WX CHUMMETPHUH; 3JEMEHThl KOHYyca: BeplLIMHa, OCh, OOpasyrorias,
OCHOBaHHE; OJJIEMEHTHl IMJIUHApA: OCHOBAHMSA, OCh, OOpasyromas; (HOpPMYIIbI
wiomaau OOKOBOM M TIOJHOM IOBEPXHOCTH LWJIMHAPA, KOHYCA; 3JIEMEHTHI
YCEUYEHHOI0 KOHyca; (OpMyJbl IUIOHaAXM OOKOBOW M TOJHOM IOBEPXHOCTU
LWIMHAPA, KOHYCa W YCEYEHHOro KOHyca; ompeneiaeHue chepbl U 11apa;

ypaBHeHue cdepsl; hopmyity miomanu chepsl GopMyibl 00beMa NPSIMOYTOJILHOTO
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napajuielienuneaa; TeopeMy O o0beMe mpsMod npusMmbl; GopMyny oObema
uunuHapa; Gopmyiny oobema mapa; Gopmyity miomanu chepsr;

B pesynbrate ocBoeHusi yuebHoro mpeamera OVIL.03 MaremaTtuka
o0y4Jaromuiics J0JKEeH

ymembo:

¥1 cB0OOOIHO oONEpUpOBaTH OCHOBHBIMHU TMOHSTHSIMU,  ONPEACIICHUSIMU,
OCHOBHBIMH BHJIaMH OTIPEJICTICHUM, OCHOBHBIMU BUAAMU TEOPEM;

Y2 npoBOAUTh AOKA3aTeNIbHBIE PACCYXIACHHUS HE TOJBKO JJii 0OOCHOBAaHUS
UCTUHHOCTU YTBEPXKJICHUH, HO M B CHUTyallUsX IOBCEIHEBHOW >XHU3HU, NPH
pelieHnuy 3a1a4 U3 Jpyrux npeMeTOB;

Y3  BBINOJHATH  BBIYUCIICHUS W CTaHJApPTHBIE  TOXKJIECTBEHHBIC
npeoOpa3oBaHusi  TPUTOHOMETPUUYECKUX,  JIOTApU(PMUUYECKUX,  CTCICHHBIX,
UPPALMOHAIIBHBIX, JEHCTBUTEIIBHBIX BHIPAKEHUI,

Y4 pemath pazHble BUIbI MAaTEMaTHUYECKUX YPaBHEHUW W HEPABEHCTB M MX
CUCTEM, PAa3IMYHBIMU METOJJAMU PEIICHHUS;

Y5 BnaseTb OCHOBHBIMH TeopeMaMu U (opMysiamMu, NPUMEHITh UX IMPHU
pElIeHHE U I0Ka3aTeNIbCTBE PA3HBIX MATEMAaTHUYECKUX 3a/a4;

Y6 coctaBisaTh W pemiaTh ypaBHEHHS, HEPAaBEHCTBA, MX CHCTEMbI IPHU
pElICHUH 3aa4.

Y7 npuMeHITh  TPOCTEUIINE MIPOrpaMMHBIE cpelcTBanpu

pelIeHNH MaTeMaTUYECKHUX 3a/1ay;

Y8 npumeHATh MaTeMaTUYECKHE 3HAHUSA K HCCIIEIOBAHUIO OKPYXKAIOIIETO

Mupa (MoJenupoBaHue (HPU3NIECKUX MPOIECCOB, 3a7a4l SKOHOMUKH).

5. COJAEPXAHE YYEBHOI'O ITPEJIMETA

HaumenoBanue Coaepikanue yueOHOro MaTepuasa u GopMbl OPraHu3anuu
pa3aesioB U TeM AeATEeJbHOCTH 00y4YAIOIMXCS

Pa3znen Aaredpa

Tema 1. Coaepikanue yueOHOro MaTepuajia

HarypajbHbie 1

MHO)KCCTBO, Oorcpal HaJl MHOKCCTBAMH U UX CBOICTBA. I[I/Ial"paMMBI
Qﬁnepa — Benna. HpI/IMeHeHI/Ie TCOPCTUKO- MHOKCCTBCHHOI'O alIiapara
I pelICHUd  3a/ad. PanunoHandpHBIE YMCIIA. OOBIKHOBEHHBIE U
JACCATHUYHBIC ,Z[pO6I/I, ITPOLCHTEI, OECKOHEUHEIE NEPUOANICCKUC I[pO6I/I.

KOMIIJICKCHbIC
yucjia
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[Ipumenenne apoOeil U MPOLIEHTOB IJISl PELICHUS MPUKIATHBIX 331ad.
[elictBurenbHble 4ynciia. PanuoHanbHble W HppPAalMOHAIIBHBIE YHCIIA.
ApupmeTrnueckie omnepanuu ¢ JACHCTBUTEIbHBIMH YucIaMH. Moynb
JeWCTBUTENILHOTO YUCIIa U ero cBoiicTBa. [IpuOnmkEHHbBIE BHIYUCICHNUS,
IIpaBUJIa OKPYIJICHUS, NPUKUAKA U OLEHKA pPE3yJbTaTa BBIYUCICHHM.
OcHOBHBIE METOJBl pELIEHUs LEJIbIX M JpOOHO-pallMOHAIBHBIX
YpPaBHEHUN W HEPABEHCTB. JleJIeHME MHOTO4YJIE€Ha HAa MHOTOWIEH C
ocratkoM. Teopema be3y. MHorowiensl ¢ nensiMu Kodddunmenramu.
Teopema Buera.

Pemrenne cucrem JnMHEWHBIX ypaBHEHM. Marpuna cucTeMsl
JUHEMHBIX ypaBHeHMH. Omnpenenurenb MaTpulbl 2X2,  €ro
F€OMETPUYECKUI CMBICI U CBOWCTBA; BBIYMCIICHHE €I0 3HAYCHUS;
MPUMEHEHHE ONPENENUTENs] sl PELIeHUs] CHUCTEMBbl JIMHEHHBIX
ypaBHeHUH. PelleHne NpUKIaaHBIX 331a4 C IMOMOIUBI CHCTEMBI
JUHENHBbIX ypaBHeHMW HarypanbHble u nensie yucna. [IpumeHnenue
npusHakoB aenmumoctd nensix yucen, HOJ nu HOK, ocrarkoB mo
MOJIyJII0, anroput™Ma EBkimaa 1t pemenns 3a1a4d B HEeIbIX YUCIax.
Kommiekcupie uwncna. AnreOpawdeckass W TPUTOHOMETpPUYECKAs
(hopMBI 3aITUCH KOMILJIEKCHOTO yucia. ApudMeTndeckre onepanuu

C KOMIUIEKCHBIMH yuciaMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha
KoopauHaTHOM mmockoctu. @opmyna Myaspa. KopHu n-oii crenenu

13 KOMIUIEKCHOTO uHncia. [IpuMeHeHne KOMIUIEKCHBIX 4YHCeN s
peneHus pU3NUECKUX U TeOMETPUUYECKUX 3a1ad

IIpakTnyeckune 3aHATHS:
Pewenue 3a0au (kapmouex-3adanuil) no usyueHHolM memam. Ycmmolil
onpoc.

Tema 2.
KopHu, crenenu n
Jorapu@msl

Tema 2.1
Kopuu u crenenu.

Copep:xaHue y4eOHOro MmaTepuaja

ApubdMeTnuecknii KOpeHb HATypajJbHOW CTETNICHHM M €ro CBOMCTBA.
[IpeoOpa3oBaHusi YUCIOBBIX BBIPAKEHHM, COJEPKAIIMX CTENEHH U
kopuu. Hpparnmonanbubie ypaBHeHUs. OCHOBHBIE METOJbI PELICHUS
UPPAIMOHANIFHBIX YpaBHEHUN. PaBHOCHIIbHBIE MEPEXOJIbl B PEIICHUU
UppallMOHANIbHBIX YypaBHeHUU. CBolicTBa W Tpaduk KOpHS N-OH
CTemeHu Kak (YHKIUM OOpaTHOM CTENEeHH C HaTypalbHbIM
nokazaresiem

Tema 2.2
Jlorapugm.
Jlorapugm yucaa.

Jlorapudm uucna. CsoiictBa norapudma. [lecsatuunbie u
HaTypanbHble Jorapupmel. [IpeoOpa3oBaHue BbIpakeHHI,
cojepxamux jorapudmel. Jlorapupmuueckas GyHKIMs, e€
cBoiictBa U rpaduk. HMcnonp3oBanue rpaduka (GyHKIUU

JUIs pelieHus: ypaBHeHui. Jlorapudmuueckue ypaBHEHHs.
OcHoBHbIE METOIbI pemieHust  JorapupMHUUECKUX
YPaBHEHUH.

PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUH JIOrapu(MUUECKUX YpaBHEHUH
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Tema 2.3
IIpeoOpa3oBanue
ajiredpanvecKux
BbIPAKEHH .

Crenenb C pallMOHATIBLHBIM MOKa3aTeeM U €€ CBOMCTBA.

[MokazatenpHast ¢yHKIMs, €€ cBoiicTBa W Tpaduk. Mcmosb3oBaHue
rpaduka GYHKIUH JUTS peIICHUs] YPaBHEHHIA.

Iloka3arenbHple  ypaBHEHWS. OcHOBHBIE ~ METOJbl  pELICHHUS
nokasarenbHbIX ypaBHeHU. KonTponbHas padoTa Ne 1

IIpakTHyeckue 3aHATHS:
Pewenue 3a0au (kapmouek-3adanuii) no usyueHHvlM memam. Ycmmuowi
onpoc.

Paspnen I'eomerpust

Tema 3.
IIpsimble u
IVIOCKOCTH B
NPOCTPAHCTBE

Conepxxanue yueOHOro Marepuaja

OcHoBHble mnpocTpaHCTBeHHbIE (urypnl. IloHATus crepeomerpun:
TOYKa, MpsMas, IUIOCKOCTb, NpOoCcTpaHCcTBO. (OCHOBHBIE TpaBHiia
M300paXEeHUsT HA PUCYHKE IUIOCKOCTH, MapajlIeNIbHbIX MPSIMBIX
(oTpe3koB), cepeauHbl oTpeska.lloHaTHs: mepecekaromuecs: MIOCKOCTH,
nepecekaromuecs  npsiMasi M IUIOCKOCTh;  IOJIYIIPOCTPAHCTBO.
MHororpaHHuky, H300pakeHHe MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCylECTBYIOIIUX OOBEKTOB. AKCHOMBI CTEPEOMETPUU U
nepBble cieACTBUS U3 HUX. CrocoObl 3a/laHus MPSAMBIX U MJIOCKOCTEH B
npoctpaHctBe. (OOo03HaueHUs TMpAMBIX M IulockocTtei. CeueHus.
N300paxkenue ceueHnid nupamuibl, Kyoa U mpu3Mbl, KOTOPbIE IPOXOJIAT
yepe3 ux péopa. M3o0paxkeHue nepeceueHus: NOJyYEHHbIX MII0CKOCTEN.
PackpamuBanue MOCTPOEHHBIX CEYEHUM pa3HBIMH IBETaMH. Meton
CIEAOB IJis MOCTpoeHHs ceueHuil. CBOMCTBA MEpeceueHUur MNpsIMbIX U
mockocteit. [loctpoenue cedeHuit B mupamuze, Kyoe mo TpéM ToUYKam
Ha péOpax. Co3maHMe BBIHOCHBIX YEPTE)KEH W 3aluch IIaroB
MOCTPOCHHSI. [ToBTOpEHME IJTAHUMETPUU. Teopema 0
MPOTIOPIMOHANBHBIX OTpe3kax. [lomoOue TtpeyroapHuKoB. Teopema
Menenas. Pacuétel B cedyeHUsX Ha BBIHOCHBIX ueprexax. Mcropus
pa3BUTUs IUIAHUMETPUM U CTepeoMeTpud. B3ammHoe pacronoxeHue
npsMbIX B mpocTpaHcTBe. CkpemmBarommecs npsmele. [Ipu3naku
cKpenuBamImuxcs npsameix. [lapamienbHple npsiMble B IPOCTPAHCTBE.
Teopema O cyllleCTBOBaHUU U €IMHCTBEHHOCTH NPSIMOM MapajijieIbHON
JAHHOM MPsAMOM, NpPOXOJAUIed dYepe3 TOUYKy IPOCTPAHCTBA U HE
Jexalle Ha JaHHOM mpsiMoil. JleMMma o mepecedyeHMHM NapajuieabHBIX
NPSIMBIX TIIOCKOCThIO. [lapannensHOCTh TpEX mpaAMBIX. TeopeMma o TpEx
napajyielbHbIX MpsMbIX. TeopeMa O CKpPEUIMBAIOIIUXCS MPSMBbIX.
[TapannensHoe npoekTupoBaHue. OCHOBHBIE CBOMCTBA IMapajlieIbHOTO
npoektupoBanus. M3o0paxkeHue pasHbIX QUIYp B MHapauIedbHOU
npoekuud. lleHTpanbHas npoekuus. Yroia C COHalpaBICHHBIMHU
CTOpPOHaMHU. YTOJI MEXJy NpsSIMbIMHU. 3aJayd Ha JO0Ka3aTelbCTBO M
VICCIIEJIOBAHNE, CBA3AHHBIE C PACIIOJIOKEHUEM INIPSAMBIX B IPOCTPAHCTBE.
[lonsaTHA: MapalnenbHOCTh MNPSAMOM M IUIOCKOCTH B IIPOCTPAHCTBE.
[IpuzHak  napauienpHOCTH NpAMOM M mockoctu.  CBoiicTBa
NapauIeIbHOCTU IIPSIMOM U TNIOCKOCTH.

I'eomeTpuueckne 3a1aun Ha BBIYACICHUE U JOKA3aTEIbCTBO, CBA3aHHbBIE
C TMapaJuIeNbHOCTBIO TPAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.
[locTpoeHune cedeHus, MNPOXOJALIETO 4Yepe3 JAAaHHYK MpsIMyH Ha
4YepTeKe M IApajuIeIbHOTO ApYyro mnpsMou. Pacuyér oTHOmEeHUn.
[MapannenbHas IpoeKIys, MPUMEHEHHE Il IOCTPOSHHsI CEYeHUH KyOa
n napautenenunena. CBolicTBa nNapaulelenunesa | NPU3MBL
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[Tapamieneuble  1uiockoctu.  lIpu3Haku — mapayienbHOCTH  IBYX
mwiockocrer. Teopema O MapasIeIbHOCTH W €IUHCTBEHHOCTH
IJIOCKOCTH, IPOXOJAIIEH Yepe3 TOYKY, HE IPUHAUICKAIYI0 AAHHOU
IIJIOCKOCTH U cleACTBUA U3 He€. CBOMCTBA MapalielbHBIX MIIOCKOCTEH:
0 NAapaJuIEJIbHOCTU IMPSMBIX IE€PECEUEHUS] IPU IEPECEYEHUU JIBYX
napajuleJbHBIX IUIOCKOCTEN TpeThed; 00 OTpe3kax MapajljiesIbHbIX
OPSIMBIX, 3aKIIOYEHHBIX MEXAY NapaluieIbHbIMU IUIOCKOCTSAMM; O
NepEeceYeHU MpsIMOM C JBYMS MapaUielbHbIMU  IUIOCKOCTSIMHU.
[ToBTopenue: teopema Iludaropa Ha TMIOCKOCTH, TPUTOHOMETPHS
IpSIMOYTOJIBHOTO TpeyrojbHuka. CBoiicTBa Ky0a M INpPSMOYTOJIBHOTO
napajuienenunesna. BbluMcneHue  AMMH  OTpE3KOB B Ky0e u
MPsIMOYTOJIBHOM Tapajuienenunene. [leprneHauKyasspHOCTh NpAMOA M
mwiockoctu. Ilpu3HaK mNepHeHAUuKYISIPHOCTH NPSMON U IJIOCKOCTH.
TeopeMa 0 CyllleCTBOBaHMHU U €AMHCTBEHHOCTH NPSIMOW, MPOXOISIIECH
yepe3 TOYKY IMPOCTPAaHCTBA M NEPHEHIAUKYISIPHOM K IUIOCKOCTH.
[Inockoctn ¥ TNEpHeHIUKYIspHbIE UM TIpsMas B MHOTOIPaHHUKaX.
[lepnennukynsap u HakioHHas. [locTpoeHne neprneHAUKYIsIpa U3 TOUKU
Ha npsamyro. Teopema o TpEX mepreHauKysipax (mpsMas U oOpaTHas).
VYron MEeXIy CKpEeIIMBaIOITUMHCS MPSIMBIMU. [ouck
MEPHEeHIUKYIAPHBIX MPAMBIX C TOMOIIbI  HEPIEHIUKYISPHBIX
mockoctell OproroHanpHOE IpoekTupoBaHue. IlocTpoeHne cedeHmit
KyOa, MPU3MBbI, MPaBUIBHON MUPAMUIBl C MOMOIIBI0 OPTOTOHAIBHOM
npoekiuu. CUMMeTpusi B IPOCTPAHCTBE OTHOCUTENIBHO IUIOCKOCTH.
[lnockoctn CUMMETPHUI B MHOTOT'paHHUKaX. [Tpusznax
MEPHEHIUKYISIPHOCTH MPSMOM U INIOCKOCTU KaK CIIEICTBUE CUMMETPUU.
[IpaBunbHbBIE MHOTOTPAaHHUKHM. Pacu€r paccTossHUW OT TOYKH J0
mwiockoctu. CriocoObl OMYCTUTHh MEPHIEHIAUKYISPBI: CUMMETPHS, CIIBUT
TOYKH IO MapajuiesibHOM npsaMoi. CIBUT MO HemapauieIbHON MPSIMOH,
n3MeHeHne pacctosHuil. [loBropeHme: yrom Mexzay NpsMbIMH Ha
IJIOCKOCTH, TPUTOHOMETPHUSL B MPOM3BOJBHOM TPEYrOJIbHUKE, TEOpeMa
KOCHHYCOB. [IoBTOpEHUE: Yyroa Mexay CKpelIMBAIOIIUMUCS IPSIMBIMU B
npocTtpaHcTBe. ['eoMeTpuyeckre METOAbl BBIYMCICHHUS YIia MExXIy
NPsSIMBIMU B MHOTOrpaHHUKaX. [[ByrpaHHblii yroyi. CBOWCTBO JUHEUHBIX
yrioB AByrpaHHoro yria. [lepnenaukynspabie mockoctu. CBoiicTBa
B3aUMHO MEePIEHANKYIISPHBIX IIJIOCKOCTEH. [Tpu3nak
NEPHEHANKYIAPHOCTH IUIOCKOCTEH; TeopeMa O MpsAMOU IepecedeHus
JBYX  IUIOCKOCTEW  MEpPHEHIUKYISPHBIX  TPETbeW  MIIOCKOCTH.
[IpsmoyronpHBId  mapaienenunen; KyO; HW3MepeHHs, CBOMCTBa
OpsIMOYIOJIBHOTO  Mapajuienenunena. leopema O JUaroHaiu
OpsIMOYIOJIBHOTO — TNapajuielenuneaa W CIEeICTBHE U3 Hee.
CrepeomeTpuueckue U MPUKIAIHbIE 3a/1a4M, CBSI3aHHBIE CO B3aUMHBIM

PacCIIOJIOKCHUEM MPAMBIX u IJIOCKOCTH. HOBTOpeHI/IeZ
CKpCUIUMBAIOIIHUECH MPAMBIC, MAapaJlJICJIbHBIC IJIOCKOCTU B CTAHAAPTHBIX
MHOT'OI'paHHUKaAX. Hapa napaJjijiCJIbHBIX IUIOCKOCTEH Ha

CKPELIUBAIOIINXCSA MPAMBIX, PACCTOSHUE MEXKIY CKPEIIMBAIOLIUMUC
OpsIMBIMA B TPOCTBIX cUTyauusax. OmNyckaHWe TNEpHEeHIUKYISIPOB,
BBIYMCIICHUE PACCTOSHUM OT TOYKM [0 TOYKH; IIPSIMOMU; IIJIOCKOCTH.
Bbluncnenue pacCcTOSHUNM MEXKAY CKPELUIUBAIONIUMUCA IPSIMBIMU C
IIOMOIIBIO  INEPIEHIUKYJIAPHON  IUIOCKOCTH. TpEXrpaHHBIM  Yroi,
HEepaBeHCTBa s TpEXrpaHHbIX yrioB. Teopema Iludaropa, Teopembl
KOCHHYCOB U CHHYCOB JJIsl TPEXTPAHHOTO Yria. DJIEeMEeHThI chepuueckon
TE€OMETPHHU: I'€0Ie3UUECKUE JIMHUU Ha 3eMiie
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IpakTHyeckune 3aHATHS:
Pewenue 3a0au (kapmouek-3adanutl) no uzyueHHvlM memam. Ycmuolil
onpoc.

Paznen KOMﬁI/IHaTOPI/IKa, CTaATUCTUKA U TEOPpUH BCPOHTHOCTeﬁ

Tema 4.

I'pagsl.
cJIy4ailHbIe
BeJIMYMHBI U
KOMOMHATOPHUKA

Conepxxanue yueOHOro Marepuasa

I'pad, cBs3HBIi Tpad, mpencraBieHWe 3a4add C MOMOIIBIO rpada.
Crenenp (BajeHTHOCTh)BepumHbEL [lyTe B Tpade. Llemn u mUKIEL
I'padbr Ha TUTOCKOCTH. [lepeBo ciydaiiHoTO SKcriepuMeHTa. CiydaifHbIe
SKCTIEPUMEHTBI(OIIBITEI) U ClIydaliHble COOBITHS. DJIEMEHTAPHbIE COOBITUS
(ucxonsr). BeposiTHOCTH CitydaitHOTO coObITHS. BeposiTHOCTH COOBITHIA B
OMbITaX C  pPaBHOBO3MOXKHBIMU  DJIEMEHTAPHBIMH  COOBITHSIMHU.
[lepeceuenue, 00beAMHEHNE MHOMXKECTB M COOBITHUHN, MPOTHUBOIOJIOKHbIE
coobiThs. Dopmyna CIIOXKEHUS BEPOSITHOCTEH. YCIIOBHASI BEPOATHOCTb.
YMHOXkeHHne BeposTHOCTeW. @opMysa  yCIOBHOM  BEPOSTHOCTH.
®opmyna nonHOW BeposATHocTH. Popmyna baiieca. HeszaBucumelie
coOpiTusi. KomOunatopHoe mnpaBuno ymHokeHus. IlepecraHoBku u
(dakropuan. Ywmcino coueranmit. Tpeyrompauk I[lackams. Dopmyna
6unoma HproTona. buHapHblil ciyyailHbI ONBIT (MCHBITAHUE),YCIIEX U
Heynavya. HezaBucumble ucnbiTanus. Cepusi HE3aBUCUMBIX HCIIBITAaHUM
no mnepBoro ycmexa. Cepusi HE3aBUCUMBIX HCHBITaHUN bepHymim.
CnyyaiiHblil BEIOOD U3 KOHEYHON COBOKYITHOCTH.

IIpakTHYecKue 3aHATHS:
Pewenue 3aoau (kapmouex-3adanuii) no uzyueHuvim memam. Ycmmolil
onpoc.

Pasznes I'eomeTpus

Tema 5
Koopaunatsl u
BEKTOPbI

Copep:xaHue y4e0HOIro MmaTepuaJja

[TonsiTue BekTOpa Ha MJIOCKOCTH W B mpocTtpaHctBe. Cymma u
pa3sHOCTb BEKTOPOB, MPaBWIO Mapajulelenunesa, yMHOXEHUE
BEKTOpa Ha YHUCIIO, pa3jIoKEHUE BEKTOpa Mo Oazucy Tpéx
BEKTOPOB, HE JeXalMxXx B OJHOM IuockocTH. CkanspHoe
NPOM3BEACHUE, BBIYUCICHHE YIjda MEXIy BEKTOpaMu B
npoctpaHctBe. Ilpocreiimume 3agaun ¢ Bekropamu. IloBropenue:
KOOP/MHATHI BEKTOPA Ha IJIOCKOCTH U B IIPOCTPAHCTBE, CKAISIPHOE
IPOM3BEJECHNE BEKTOPOB, BBIUMCIEHUE YIla MEX/JY BEKTOpaMHU B
IIPOCTPAHCTBE. YPAaBHEHUE MPSMOM, MPOXOIAIIEH dYepe3 IBe
TOYKH. YPaBHEHHUE IJIOCKOCTH, HOpMaJjlb, YPABHEHHE TUNIOCKOCTH B
oTpe3kax. BekropHoe mnpousBeneHue. JIuHeilHble HepaBEeHCTBa,
JUHENHHOE MporpaMMupoBaHue. AHAIUTUYECKUE METOJbl pacuéra
yria MeXAy HpSAMbIMM M IUIOCKOCTSMHM B MHOTOTpPaHHUKaX.
@dopmyna paccTOsSHUSA OT TOYKH JO IUIOCKOCTH B KOOpPJMHATaX.
HaxoxxneHue paccTOSsHUM OT TOYKM JO IUIOCKOCTH B Kybe u
npaBuibHOM nupamuae. KonrponsHas padora Ne2

IIpakTHYecKue 3aHATHSA:
Pewenue 3a0au (kapmouex-3a0anuii) no uzyuenHviM memam. Ycmuulil
onpoc.

Pa3znen Aaredpa

Tema 6. OcHOBBI

Conepxxanue yueOHOro Marepuaja
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TPUTI'OHOMETPHUH.

CuHyc, KOCHMHYC, TaHM€HC M KOTAaHI'€HC YMCIOBOIO apryMEHTa.
ApKKOCMHYC M AapKTaHI€HC YHCJIOBOIO AapryMEHTa.
Tpuronomerpryeckas OKpYXHOCTb, OIIpeJeIICHUE
TPUTOHOMETpUYECKUX (PYyHKIMIA YuCcIoBOro aprymenta. OCHOBHBIC
TPUTOHOMETPUUECKUE bopmyIbL. [TpeoGpazoBanue
TPUTOHOMETPUUECKUX BbIpaKEHUH. PerieHne TpUroHOMETpUYECKHX
Tpuronomerpudeckne QyHKIUH, CBOWCTBA H
rpa¢puku. OTOOp KOpHEW TPUTOHOMETPUYECKHX YPaBHEHUH C
IIOMOIIBIO TPUTOHOMETPUYECKOMN OKPY>KHOCTHU. Pemenue
TPUTOHOMETPHUUECKUX HepaBeHCTB. KoHTpobHas padoTta Ne3

Apkcunyc,

YPaBHECHHH. 150.

Tema 7. ®yHxkuun
U rpaQuKH.
CreneHHble,
noKasareJjibHbIe,
JorapupmMuyeckue
u
TPUTOHOMETPUYECK
e QyHKUMH.
OopaTHbIe
TPUTOHOMETPUYECK
e PyHKIMHU

Conep:xxanue yueOHOro Marepuaja

OyHKIMS, cnocoObl 3aiaHnsa QyHKUMU. B3auMHO oOpaTHbIE (YHKIIMH.

Komnozumus  ¢yakmuit.  I'padux  dyHkuun.  DneMeHTapHbIE
npeobpazoBanusi rpadukoB ¢yHkuid. OOnacTh ompeneneHus u
MHOXecTBO 3HaueHM @yHkuuu. Hymu @ynkuun. I[IpomexyTku

3HAKOMOCTOSIHCTBA. U&THble M Heu€THbhle (yHKuuu. Ilepuomnueckue
¢byaknun. [IpoMexxyTku MOHOTOHHOCTHM (QYHKIHMHU. MaKCUMyMBI U
MUHUMYMbI QyHKUIMU. HanOosnbliee u HanMeHblllee 3HaueHne QyHKINH
Ha TmpoMmexyTke. JIWHelHas, KBagpaTH4Has | JOPOOHO- JUHEHHas
GbyHKIMKM. DIIeMEHTapHOE HCCIE0BaHUE U MOCTPOEHHE IPpaUKOB ATUX
¢bynkuumit. CremeHb ¢ 1enbIM  TokaszareneM. bunHom  HproTona.
Crenennass (QyHKUMS C HaTypajJbHBIM M ILENbIM MOKa3aTeneM. Eé
CBOMCTBA U rpaduK.

IIpakTnyeckune 3aHATHS:
Pewenue 3a0au (kapmouek-3adanutl) no usydeHHvlM memam. Ycmmoiil
onpoc.

Pa3znea I'eomeTpus

Tema 8.
MHOrorpaHHuKY 1
KpYyIJble TeJa.

Conepxanue yueOHOro Marepuaja

MHuororpanHuk ¥ ero osiemeHtol. [lupammupa. Buasl mnupamun.
[IpaBunbuass nmupamunga. [Ipusma. [IpsimMas ¥ HaKIOHHAs MPU3MBIL.

Tema 8.1 . .
[IpaBunpHas npusma. lIpamon mnapamnenenunen, [IpsmoyrosbHbIi
MHoOrorpaHHuKHu
napajuienenunen, Kky0. Beimykineie MHOrorpannuku. Teopema
Oiinepa. [IpaBuibHbIE U NOJIYIPaBUIIbHBIE MHOTOTPAHHUKH
ieMa 8.2 HumuHapuyeckass MOBEPXHOCTb, 0Opasylolue LWIMHIPUYECKOH
ejla M . o
oBepXHOC nosepxHoctu. Hwmmnaap. Ilpsmon kpyrosou uwmnuszap. Ilnomans
IMOBEPXHOCTH
NOBEpXHOCTH UMIMHIpa. KoHudeckas MoBepXHOCTb, 00pa3 ue
BpalleHus P 1 AP P ’ pasyrott

KOHM4eckoi mnoBepxHOCTH. Konyc. CeueHne KOHyca IUIOCKOCTBIO,
NapajyleJIbHOM  IUIOCKOCTH  OCHOBAaHHsA.  YCEUYEHHBIH  KOHYC.
N300paxxeHne KOHYCOB M yCEUEHHBIX KOHYcOB. [lnmomaap G0KOBOIA
MIOBEPXHOCTH M IOJHOM MOBEPXHOCTU KOHyca. CTepeoMeTpHyecKHe
3alaud Ha JI0Ka3aTeIbCTBO M BBIYMCIEHUE, IOCTPOCHUEM CEYCHUH
LUIMHIpA, KoHyca. [IpuknanHsle 3a1a4u, CBSI3aHHbBIEC C LIMJIMHIPOM.
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Coepa u map. Ilepeceuenue chepsl u mapa ¢ mwiockocteto. Kacanue
mapa u cepsl IWIOCKOCThI0. Bua u nzo0Opaxenue mapa. YpaBHeHHE
cdepsl. Ilnomanp chepsl u e€ yacteit. Cummerpust cepsl U mapa.
Crepeomerpuueckue 3aJaud Ha J0Ka3aTeJbCTBO U BBIUUCICHHE,
CBsi3aHHBIE CO cdepoil u ImapoMm, MOCTPOCHHEM WX CEYCHUH
iockocThlo. [lpukiiagusie 3aqauu, cBA3aHHbIE cO chepoil u mapom.
[ToBTOpEHUE: OKPYKHOCTH HA IUIOCKOCTH, BBIYHCIICHUS B
OKPYKHOCTH, CTaHJApTHBIE  TOJ0OWUS. Paznuynblie
KOM6I/IHaIII/II/I TCJI BpallleHUs WU MHOI'OIpaHHUKOB. 3aI[aLII/I

1o teme «Tena u MOBEpXHOCTH BpaICHUS

Tema 8.3
HN3mepenus B
reoMeTpuu

O6bem Tema. OO0BEM MPSIMOYTOJBHOTO MapajUienenuneaa. 3agadud 06
yIBOE€HUMU Kyba, O KBaapaType Ky0a; O TpHCEKIUH yrija.
CrepeomeTpuieckue 3a7ayud, CBSI3aHHBIE C OOBEMOM MPSIMOYTOJILHOTO
napayenenunena. [lpuknaanpie 3agadd, CBS3aHHBIE C BBIYHCICHHEM
00béMa mpsMoyroipHOTO Mapayenenuneaa. OO0bEM NMPSIMON TPU3MBIL.
CrepeoMeTpuieckue 3a7add, CBSI3aHHBIC C BBIUMCICHUEM OO0BEMOB
npsiMoit pu3Mel. [Ipuknanneie 3a1aun, cBI3aHHbIE ¢ 0OBEMOM MPAMOiL
npu3Mbl. Beraucnenue oOBEMOB TeN € TOMOIIBIO OMPEACTEHHOTO
uaTerpaia. O6bEéM HAKIOHHOW Tpu3Mbl, TupamMuabl. Dopmyna oObEMa
nupamusipl.  OTHOIIEHHE OO0BEMOB THPaAMUJL c Oo0muM Yriom.
CrepeoMeTpuieckue 3a7add, CBs3aHHBIE C OOBEMaMHM HAKIOHHOM
npu3Mel, mupamuabl. llpuknagusle 3amaun mo  TemMe «OOBEMBI
TEI»,CBS3aHHbIE C O00BbEMOM HAKJIOHHOM MPU3MBI, MHPAMUIBIL.
[Ipumenenne 00bEMOB. Berunciienne paccTosiHus 70 MIOCKOCTH. O0bEM
nunuHapa. Teopema 06 06béMe nipsimoro nuuHApa. [Inommaau 6okoBo
U TOJHOM MOBEPXHOCTH HUIMHApA. Brruncnenue oOBEMOB Tenm ¢
NOMOUIBIO ompenenéHHoro wuHrerpaiga. OO0béM KoHyca. [lnomaau
OOKOBOH M MOJHON MOBEPXHOCTH KoHyca. CTepeoMeTpruuecKue 3a1aqi,
CBSI3aHHBIC C BBIUMCIICHHEM O0BEMOB IMIIMHIpA, KoHyca. [IpukiamHbie
3agaun 1o TeMe «OO0bEMBI U IIomaau noBepxHocren ten. OO0bEM mmapa
U 11apoBoro cekropa. Teopema o0 oO0béme mapa. [lnomanb cdepsi.
CrepeoMeTpuueckue 3ajJayd, CBSI3aHHBIE C BBIYHCIECHUEM OOBEMOB
niapa, apoBOro CErMeHTa, IapoBoro cekropa. llpukmnanneie 3anaun no
Teme «OO0bEMBI Tell»,CBsI3aHHbIE ¢ 00BEMOM II1apa | IUIOMIA/IbI0 Chephl.
CooTHoOlIEHUS MEXKIy IUIOMAAIMU MOBEpPXHOCTEH H  00bEMaMu
nono6ubix Ten. I[logoGHbie Tena B mpocTpaHcTBe. M3Menenne oOobéma
npu nogooun. CrepeoMeTpuyecKue 3ajaun CBS3aHHbBIC C BHIYMCICHUEM
00BEMOB Ten 1 momazaei nosepxHocreid. KonrponpHas padora Ned

IIpakTHYecKue 3aHATHSA:
Pewenue 3a0au (kapmouex-3aoanuii) no usyyeHnviM memam. Ycmmoiii
onpoc.

Pasznen Hauajsa MmaTeMaTH4ecKoOro aHajn3a

Tema 9.

\ Coaepikanue y4eOHOro MaTepuajia
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IHocsienoBaresibHOC
TU. IIponsBoanas.

[MocnenoBaTenbHOCTH, CIOCOOBI 3a1aHKs TIOCIEe0BaTeIbHOCTEH. MeTo
MaTeMaTU4eCKOW  MHAYKUMH. MOHOTOHHBIE M OIpaHUYEHHBIE
nocienoBarenpHocTd.  Mceropus — aHamm3za  OECKOHEYHO — MajibX.
Apudpmernueckass U = TeOMETpUYEcKass Mporpeccuu. beckoHeyHO
yObIBaomiass reoMmerpudeckas mporpeccusi. CymMma  OECKOHEUHO
yObIBaro1ie r€OMETPHYECKON [IPOTPECCUMU. JIunenHeli U
JKCIIOHEHIMAIBHBIA pocT. Yucno e. dopmyna CIOXKHBIX IPOLEHTOB.
Wcnonb3oBaHnue mporpeccud  JUIsl  PELIEHUS  pEeabHBIX  3ajad
OpUKIaJHOTO XapakTepa. HempepblBHblE (QYHKIMHM M UX CBOMCTBa.
Touka pa3peiBa. AcuMnToTHl TpadukoB (GyHkuuii. CoiicTBa HyHKIUI
HENpEepBhIBHBIX HA OTpe3ke. Meroa UHTEpBalIOB JJIs  pPELICHUS
HepaBeHCTB. IIpuMeHeHue CBOICTB HENpepbIBHBIX (QYHKIUN Juid
pemienuss 3azxad. llepBas u  BTOpas TNpOU3BOJAHBIE  (PYHKLHU.
Omnpenenenre, reoOMETpUYECKU U (PU3NYECKUI CMBICIT MPOU3BOTHOM.
VYpaBHeHue KkacaTenbHOM K rpaduky ¢yHkuuu. [IpousBonaHbie
aneMeHTapHblXx  QyHkumid. [IpousBoaHas cymMMmbl, TPOU3BENIEHUS,
YacTHOrO U KoMmmo3uiuu ¢GyHkiuil. IlpuMeneHne npou3BOAHON K
UCCIEOBAaHUI0  (YHKIMH Ha  MOHOTOHHOCTD U 3KCTPEMYMBI.
Haxoxzaenue HamOOJbIIEro M HAUMEHBLIEr0 3HAYEHHS HENpephIBHON
¢byHkuu Ha otpeske. IIpuMeHeHne NPOU3BOAHON Ul HAXOXKACHUS
HaWIy4lllero pemieHus B MPUKIAAHBIX 3ajJayax, Uid OIpeleeHUs
CKOPOCTHU M YCKOPEHHUS Ipoliecca, 3a4aHHOro (GopMyiIoi WK rpapuKoM.
Komnosumnusa ¢ynkumii. ['eomerpuyeckue o00pa3bl ypaBHEHUUH |
HEPaBEHCTB Ha KOOPJAUHATHOM mutockocTu. KoHTponbHas padota Ne5

IIpakTnyeckune 3aHATHS:
Pewenue 3aoau (kapmouex-3adanuii) no uzyueHuwvim memam. Ycmmoii
onpoc.

Tema 10.UnTerpan
U ero npuMeHeHmue.
IlepBooOpa3nasi u
HHTerpaJ.

Copep:xaHue y4e0HOro Mmarepuasa

[TepBooGpa3Has, OCHOBHOE CBOMCTBO mepBooOpasHbiX. [lepBooOpasHbie
aneMeHTapHbIX ¢QyHkumid. [lpaBuna HaxoXXIeHHs NepBOOOpa3HBIX.
Huterpan. ['eomeTpuyeckuii  cCMbICI ~ MHTerpana.  BeruucieHue
onpenenéuHoro wuHTerpana mno ¢opmyne Hpiotona— Jleitbnuna.
[Ipumenenne uHTErpaia A HaX0XKACHUS TUIOMIACH MIOCKUX GUTyp U
00BEMOB F€OMETPUYECKHUX Ted. [Ipumepsl penieHuit
muddepeHnnaibHbIX  ypaBHEHHI. MareMaTtudeckoe MOJAETUPOBaHKE
pealbHBIX IPOIECCOB € MOMOUIbIO AU PepeHIInaNbHBIX YPaBHEHUN

IIpakTH4ecKkue 3aHATHA:
Pewenue 3a0au (kapmouex-3a0anuii) no uzyuenHviM memam. Ycmmoiil
onpoc.

Pa3nes KomOunaTopuka, CTATHCTHKA U TEOPHS BEPOSATHOCTEH

Tema 11.
DJIeMEeHTBI TeOpHH
BEPOATHOCTEI.
9J1eMeHTBI
MaTeMaTH4eCcKOoM

Conepxanue yueOHOro Marepuasa

CnyuvaiiHasg BenuuuHa. Pacripenenenue BeposiTHOcTed. Jlmarpamma
pacnpenenenus. Onepanuu Haja CilydallHBIMM Benu4MHaMu. [Tpumepsl
pacupeneneHuid. buHapHas ciydaliHas BenuuMHA. ['eoMerpuueckoe
pacupeneneHue. buHOMHanbHOE pacmpeneneHue. MareMaTudeckoe
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CTAaTUCTUKH

OXHJaHue ciydaiiHOW BenuuuHbl. COBMECTHOE paclpeieiieHUE JBYX
ciydaiiHbIX BenuuuH. HeszaBucumeble ciydaiinble BennuuHbl. CBOMCTBa
MaTeMaTU4YEeCKOTO OXMAaHUS. MaTeMaTH4ecKoe OXHJaHHe OWHApHON
CIIy4ailHOM BenW4MHBI. MaTeMaTHudecKoe O0XUAAHUE I'€OMETPUYECKOIO
U OMHOMHUAIBHOIO pacnpeneneHui. Jlucnepcuss M CTaHIApTHOE
oTkJIoHeHue. Jlucnepcusi OmHapHOU ciydaitHOW BenuuuHbl. CBOMCTBA
mucriepcud. MaTemaTuueckoe OKHUJIaHUE MPOU3BEICHUS U TUCIEepCUs
CYMMBI HE3aBUCHMBIX CITly4alHbIX BEJIMYMH. Hucnepcus
OouHoMuanbHoro pacnpenenenus. HepasencrBo YeOwiméBa. Teopema
Ueonimépa. Teopema bepnymnu. 3akon 60bmmx yucen. Beibopounsiit
METOJl MCClelNOBaHMNU. ['eHepasbHas COBOKYNMHOCTb U  CiIydaiHas
BbIOOpKA. 3HAKOMCTBO C BBIOOPOYHBIMHU XapakTepucThkamu. OleHKa
CpPEIHEr0 M JAUCIEPCHUM TEHEpPaJbHON COBOKYIMHOCTH C TIOMOIIbIO
BBIOOPOYHBIX XapakTepucTHK. OLeHNBaHNE BEPOSITHOCTEN COOBITUI MO
BbIOOpKe. CraTtuctrueckas runoresa. [IpoBepka npocTelmx runores ¢

IIOMOIIBI0  CBOWMCTB  M3YYEHHBIX  pacnpeneneHud.  [Ipumepsl
HENpPEpBIBHBIX  CIy4alHbIX  BelMMYUH.  DYHKIMS  IUIOTHOCTH
BeposiTHOCTH. PaBHOMepHOoe pacnpenenenue. I[lpumepsl  3amady,

MPUBOAIINX K MOKA3aTeIbHOMY U K HOPMAJIBHOMY pPACIIpPEICTICHUSM.
OYHKIUSA TUIOTHOCTH BEPOSATHOCTH TIOKA3aTEILHOTO paclpeeIeHusl.
OYHKIUSA IUIOTHOCTH BEPOSTHOCTH HOPMAIBHOTO pacipeeeHusl.
[TocnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCUMBIX COObITHH. [Ipumep
3a7a4M, NMpUBOAsIIeH K pacnpeneneHuto Ilyaccona. Koapuarms aByx
cnydaiiHeix  BenmuuuH. Koaddurmument xkoppemsauuu. CoBMECTHBIE
HaOIOZCHUS IBYX BEMYHUH. BHIOOpOUHBIA KOAPDUIIMEHT KOPPEIISIIHH.
Paznuune MexIy JMHEHMHOW CBSA3BIO WM TPUUYMHHO- CJIEIACTBEHHOM
CBs3b10. JIMHEHas perpeccusi.

IIpakTnyeckue 3aHATHS:
Pewenue 3a0au (kapmouek-3adanutl) no usy4eHHolM memam. Ycmmolil
onpoc.

Pasnea Agreopa

Tema 12.
YpaBHenus n
CHCTEMBI
YPABHEHHIA.
Hepagsencraa.
HUcnonb3oBanue
CBOICTB U
rpaguxos
dyHkuuit npu
peleHuu
YPaBHEHHMH U
HEePaBeHCTB.

Copep:xaHue y4e0HOro Mmarepuaja

OCHOBHBIE METOJbl pelIeHUs MOKa3aTelIbHbIX MU JIOTapU(PMUUECKUX
HepaBeHCTB.  OCHOBHbIE  METOJbl  DEIHICHUS  HPPALMOHAIBHBIX
HepaBeHCTB. ['paduyeckne MeETOABI pPEUICHUs HPPaLMOHANBHBIX,
IIOKa3aTeNbHbIX W JIOTapU(PMUUECKHX ypaBHEHHH ¥ HEPABEHCTB.
CucteMa U COBOKYIHOCTh YypaBHEHUH. PaBHOCHJIBHBIE CHCTEMBI U
cucteMbl- cieacTBus. OCHOBHBIE METOJbl pPELICHUs CHCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX, UPPALMOHAIbHBIX, MOKa3aTeIbHBIX M
aorapupmMuueckux ypaBHeHHH. [IpuMmeHeHue ypaBHEHUH, cHCTEM U
HEPaBEHCTB K PEIICHUI0 MaTeMaTUYECKUX 3aJlay U 33134 U3 pa3IHuHbIX
oOnacTeil HaykKd W peajbHON MKU3HH, HHTEPIPETals MOIy4EeHHBIX
pe3ynbTaToB. PanmoHanbHble, UppalMOHANbHBIE, IOKa3aTelbHbIE,
JorapupMHUEcKue U TPUTOHOMETPUYECKUE ypaBHEHMs, HEPABEHCTBA U
cucteMbl ¢  mapamerpamu.  IlocTpoeHne W HcCleOBaHHE
MaTeMaTHYEeCKUX MOJIeJIe  pealbHBbIX CHTyallud C  TOMOLUIbIO
yYpaBHEHMH, CUCTEM YpaBHEHHH M HEpaBEHCTB C MapamMeTpaMHu.
KonTtposnpHas padota Ne 6
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HpaKaneCKne 3aHATHUA:

Pewenue 3a0au (kapmouek-3adanutl) no uzyueHHvlM memam. Ycmuolil
onpoc.

1

TeMbl HHAUBUAYAJIBbHBIX IIPOCKTOB

. AITOpUTMBI pelIEHNs IOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.
. BekTopsbl: 3aueM OHM HAM?

. Bce 3aranku u npumenenue byteuiku Kieiina.

. leomeTpuyeckue Gopmbl B UCKYCCTBE.

2
3
4
3.
6
7
8

FCOMCTPI/ISI JloOaueBcKOro Kak IMpUMEp aKCHOMaTHYECKOU TCOPHUU.

. I'padb1 1 ux ucnonwszoBaHue
. I'padb1 1 ux npuMeHeHne B apXUTEKTYpE.

. EcTp 1 puznyeckuii cMpICa B IPOM3BOIHON U IIEPBOOOpA3HON?

0.

3araaku Lluknouasl.

10. 3aragounbie rpadguKu

11. 3aragounslii Mup ¢pakTaioB

12. 3a11at114 MCXAaHUYCCKOI'O ITPOUCXOKICHUA (FGOMGTpI/Iﬂ MaccC, SKCTPCMAJIbHBIC

3a7a4n).

13. 3nakoMcTBO ¢ rpadamu

14. MaTerpan v ero NpuMEeHEHUE B )KM3HU YETIOBEKA.

15. Ucnions3oBanue u npuMeHeHue audpepeHImaibHbIX YpaBHCHUH.

6. TEMATUYECKOE IINTAHUPOBAHHUME 110 YYEBHOMY

HNPEIMETY
Ne HanmenoBanue pasuesos Bcero Jexuuu IIpakTHyeckue
n/n 3aHATHA
1. AnreOpanHayvanaaHainsa 103 45 54
2. I'eomerpus 62 25 35
3. BeposTtHocTh U  CTaTHCTHKa, 19 10 9
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JIOTHKa, TeopuaArpadoBUKOMOMHATOPUKA

Uroro 184 80 98

[Ipu peanuzanuu copepkanusi 001e00pa3oBaTEILHOIO YYEOHOTO MpeIMeTa
OVIIL.03 Marematuka B mpenenax ocBoeHuss OIIOIT CIIO na 6a3e OCHOBHOIO

o01iero oOpazoBaHus ¢ MOJgydyeHUeM cpeanero oomero oopazosanus (IITIIKPC):

Bua yueOHo# paGoThl Oo0bem yacoB
O06beM 00pa3oBaTeIbHON MPOrPpaMMBbI 192
Oobs13aTesibHAs ayIUTOPHAsI ydyeOHAsi HATPY3Ka (Bcero) 184
B TOM YHCJIE:
JIEKIMHA 80
MPAKTUYECKHUE 3aHATHS 98
KOHTPOJIbHBIE paOOTHI 6
CamocTosTenbHbIe pabOThI 2

IIpomexxyTounasi arrecranusi B popme: skzamena 6

7. YHYEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA

7.1. Onucanue MaTepuaJbHO-TeXHHMYECKOW  0a3bl, HEOOXOAMMOM  JIs

OCYIIeCTBJIEHHSI 00PA30BaTEILHOI0 MpPoIecca

Ne | HaumenoBanue cnenuajbHBIX OCHAILIEHHOCTD CHEIHAJLHBIX IOMEIeHu 1
II/11 | MIOMeEINeHNd M OMeLleHu i JIs MOMeIlleHU 1JIsl CAMOCTOATEIbHO padoThI
CaMOCTOSITEJIbHOM PadoThI

Kabuner maremaTuku Juis e Kommiext yueOHOM Mebenun

1. | mpoBenenns KOMOMHUPOBAHHBIX e [lepeHOCHON MyIbTUMEIUINHBIN KOMIUIEKT
(JIEKIIMOHHBIX), TPAKTHYECKUX e JlocTyn K HHMOPMAIHOHHO —
3aHATUH, KOHCYTTHPOBAHHS TEJICKOMMYHUKALIMOHHOU ceTu «HTepHeT»
CTYACHTOB, TCKYILETO KOHTPOJIA 1 e Moenu reoMeTpUIECKHX (PUryp, MUPKYIb,

HPOMEKYTOTHON ATTCCTALIH. TPAHCHOPTHP, JINHEHKA, TAOIHIIBI U TIAKATHI 110

TeMaM MpeaMera
416200, ActpaxaHckasi 001acTh,

EHoTaesckuit paiioH, c.

7-Zip GNU OrtkpbITOC TUIIEH3UOHHOE
EnortaBka, yn.Unuepuna, 23 «A»

cornamenue GNU GeneralPublicLicense
beccpouno
Aynuropus Ne 54 AdobeAcrobatReader DC. OtkpbiToe
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nmuneH3nonHoe cornamenne GNU
GeneralPublicLicense.

Apache Open Office. Apache license 2.0
beccpouno.

VLC media player GNU Lesser General
Public License, version 2.1 or later.
beccpouno

KasperskyEndpointSecurity. Jlunensus
nerictByet 10 16.03.2026

Yandex 6payzep. becruiatHoe mporpammHoe
obecrnieuenue. beccpouHo

bubnnoreka, UMTaIBHBIN 34T

Kommnnekr yueOHo# Mebenun

[IepeHOCHOM MYIIBTUMEIUNHBIN KOMIUIEKT
Joctyn Kk “tHPOPMAIIOHHO —
TEJIEKOMMYHUKAIIMOHHOMU ceTn «HTepHeT»

3 aBTOMaTH3UPOBAHHBIX pabOYNX MECTa,
CTOJ - 4 T,

CTyn — 8 WT.,

[Tonkmrouenue k cetn MHTEpHET

1 o0ecrieueHre TOCTyIIa B AJICKTPOHHBIN MOpTAaT

YHHBEPCHUTETA U K DIIEKTPOHHBIM OHONMNOTEYHBIM
cucTeMaM

7-Zip GNU OTKpbITOE JUIIEH3HOHHOE
cornamenue GNU GeneralPublicLicense
beccpouno

AdobeAcrobatReader DC. OtkpebiToe
nmuneHsuonHoe cornamenne GNU
GeneralPublicLicense.

Apache Open Office. Apache license 2.0
beccpouno.

VLC media player GNU Lesser General Public
License, version 2.1 or later.  Beccpouno
KasperskyEndpointSecurity.
Jlnnensusineiicrpyerno 16.03.2026

Yandex Opayzep. becruiatHoe mporpaMmHoe
obecrieuenne. beccpouno

7.2.PexomenayemMas gutepatypa (43 ¢eaepajibHOro nepeyHs)

a) OCHOBHas y4yeOHas JuTepatypa:
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1. Marematuka: y4eOHMK ISl CTYAEHTOB YUPEKIECHUH CpPEIHEro
npogeccruonanbHoro obpasoBanus (l-e u3n.) / bammakoB M.MU. - Mocksa:
OO6uiecTBO C OrpaHUYEHHON OTBETCTBEHHOCTh OOpa30BaTEIbHO-U3AATEIbCKUM
uentp "Axanemusa", 2024. - 256 c.

2. MateMaTuka: 3aJayHUK: YydyeOHOe Tmocobue s CTYAEHTOB
yUpexIECHUN cpeaHero mnpodeccuoHaabHoro ooOpazoBanus (l-e wuznp.) /
bammakos  M.M.;  OOmecTtBo ¢  OrpaHMYEHHON  OTBETCTBEHHOCTH
OOGpazoBaTenbHO-U3AATeAbCKUMN HIeHTp "Akagemus", 2024

0) nonmosIHUTEJIbHAs Y4eOHas auTepaTypa (B T.4. CJI0BAPH)

1. AnreOpa u Hauana matemaTudeckoro ananusa. 10-11 kmaccel. (6a30BbIl U
yray6neHHsiit ypoBan) — Anumos ALILL., Konsrun FO.M. u ap.

2. 'eometpusi. 10 — 11 kmacchl. 6a30BbIN U YTITyOJICHHBIN YPOBHHU. ATaHACSH
JI. C., Byty30B B. ®@., Kagomues C. b..

B) lepeYeHb Y4eOHO-METOANYECKOro o0ecrneyeHus :

1. YueOHO-MeTOIUUECKU KOMILIEKC Mo yuyeOHomy mpeamery OVYII.03

Marematuka.

I) HHTEPHET-PeCcypChbl:

1. www. fcior. edu. ru (MudopmanuoHHBIE, TPEHUPOBOYHBIC U
KOHTPOJIbHBIE MaTE€pUAJIbI).

2. www. school-collection. edu. ru (Emunas kosurekumu HHQPPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB).

1) 3JIEKTPOHHO-0MOJIMOTEYHbIEe CHCTEMBbI:

1. DnexTpoHHO-0nOIIMoTeuHascucteMa«<lPRbooks»

(http://www.iprbookshop.ru/)

2. OO6pa3oBarebHO-U31ATEIBCKUI LIEHTP «AxageMus»
(http://www.academia-moscow.ru /)

3. DnekTpoHHas oOpa3oBatenabHas cpeaa http://moodle.aucu.ru

8. OCOBEHHOCTH OPTAHM3AIIMU OBYYEHMUA 110
YYEBHOMY NNPEIMETY JIA UHBAJIM1OB U JIUIL C
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OI'PAHUYEHHBIMH BO3MOKHOCTSAMMU 3/10POBbAI.
JUist oOyyaromuxcsi M3 YWcCila WHBAJIUAOB M JIML C OTrPaHUYECHHBIMU

BO3MOXKHOCTAMHM 3J0pOBbSA Ha OCHOBAHWHW IIMCBMCHHOI'O 3asBJICHHA y‘—Ie6HBII\/'I

mpeamer OVYIL03 Marematuka peanu3yeTcss ¢ yu4€ToM OCOOEHHOCTEeH

HCI/IXO(I)I/ISI/I‘IGCKOFO pasBuTHUA, HHIAWBHUAYAJIbHBIX BO3MOKHOCTEM M COCTOSIHUS

3JI0POBBSI.

9. KOHTPOJIb 1 OHUEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

MHNPEIMETA
Pesynbrarel 00yueHust Kon [IposepsieM | DopMBI U METOBI KOHTPOJISI U OLIEHKHU
(TMYHOCTHBIE, pe3yibTaTo | ble yMEHHS pe3yNbTaTOB OOYyUEHUS
NIpEIMETHBIE, B Y 3HaHUS Tekymuit KOHTPOJIb [Tpomexyr
MeTanpeaMeTHbIE) OYHas
aTTecTaIus
Jluunocmmuvle
JIP6 pacmpenue JIP6. JIP6.1 | 31, 32,33, | IIlpakmuyeckue 3anamus | Ix3amen
YKU3HEHHOTO OTbITA U 34, 35 6 (hopme pewrenus
OIbITA AESITEIILHOCTH B V2, V2 V3, | 3a0au, svinoauenus
MpoILECcCe peann3alnun V4, V5, V6, | koumponvrvix pabom,
OCHOBHBIX HaIlpaBJICHUI V7. V8 Kapmouek-3a0anuil,
BOCIIUTATEIIbHOM YCMHO20 onpoca.
JeSITEIbHOCTH,
JIP6.1chopMupoBaHHOCT
b IPaXJAHCKOM MO3ULIMHU
oOy4aromierocs Kak
aKTHBHOIO U
OTBETCTBEHHOT'O YJICHA
POCCHUICKOT0 00I11eCTBA;
JIP6 pacimupenue JIP6. JIP6.6 | 31, 32,33, | Ilpakmuueckue 3anamus | IK3ameH
YKU3HEHHOTO OIbITA U 34, 35 6 popme peutenus
OIbITa AESITEILHOCTH B Y2, V2, V3, | saoau, evinoanenus
NpolEecce peanru3anuu V4, V5, V6, | koumponvuvix pabom,
OCHOBHBIX HaIlpaBJICHUI Y7, V8 Kapmouek-3a0anuil,

BOCIIUTATEIILHON
NeATeIbHOCTH,
JIP6.6ymenue
B3aMMO/IEHCTBOBATH C
COLIMAJIBHBIMU
WHCTUTYTaMH B
COOTBETCTBHUH C UX
GYHKIHSIMU |
Ha3HauYEHHUEM;

YCmHOCO onpoca.
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JIP6. 31, 32,33, | Ilpakmuueckue 3ausamus | Ik3ameH
JIP6 pacuupenne JIP6.35 34, 35 6 hopme pewenus
KM3HCHHOTO OTIbITA 1 V2, V2, V3, | 3a0au, evinonnenus
OIIpITa NCATCIIEHOCTH B V4, V5, V6, | konmponsuwix pabom,
TIpoLecce peainsaiin. V7, V8 KapmoueKk-3a0anuti,
OCHOBHBIX HAIPABIICHHI1 yemmozo onpoca.
BOCIIMTATEIILHON
NIEATENBHOCTH,
JIP6.35 mpencraBieHue
0 MaTEMAaTUYECKHUX
OCHOBAax
(YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYD,
SIBJICHUH, IPOLIEAYD
Ipa)KIaHCKOTro 00IIecTBa
(BBIOOpBI, OIIPOCHI U
Apyroe);

JIPG6. 31, 32, 33, | llpakmuueckue 3ansmus | IK3ameH
JIP6 pacumpenme JIP6.36 34, 35 6 (hopme pewenus
KU3HCHHOTO OIIbITA U V2 V2 V3, | 3a0au, evinoanenus
OIbITa NCATCIBHOCTH B V4, V5, V6, | konmponvuwix pabom,
IIpOILECCE peaan3alnu V7, V8 Kapmouex-3a0anuil,

OCHOBHBIX HaIlPaBJICHUI
BOCIIUTATEIBHON
NESATENBHOCTH,

JIP6.36
c(hopMUPOBAHHOCTH
pOCCHIICKOM

rpaXk JaHCKOM
WJICHTUYHOCTH,
YBaXX€HHUA K IPOLUIOMY
U HacTosIIEMY
poccuiickoi
MaTEeMaTHKH,
LIEHHOCTHOE OTHOIIECHUE
K JIOCTUKEHUSAM
POCCUHCKHX
MAaTE€MaTHKOB U
POCCHUICKOM
MaTeMaTH4eCKOU
LIKOJIbI, UCIIOJIb30BAHUE
3TUX TOCTHKEHUH B
JIpYrux HayKax,
TEXHOJIOTHUsX, chepax
SKOHOMMUKHU;

YCmHO2O onpoca.
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JIP6. 31, 32,33, | Ilpakmuueckue 3ausamus | Ik3ameH
JIP6 pacuupenne JIP6.11 34, 35 6 hopme pewenus
KM3HCHHOTO OTIbITA 1 V2, V2, V3, | 3a0au, évinoanenus
OIIbITa ACATCARPHOCTH B V4, V5, V6, | konmponsuwix pabom,
TIpoLecce peainsaiin. V7, V8 Kapmouek-3a0anuil,
OCHOBHBIX HAIpAB/ICHHI yemuozo onpoca.
BOCIIUTATEILHOM
JIEATEIILHOCTH,
JIP6.11 oco3nanue
JIyXOBHBIX LIECHHOCTEN
POCCHIICKOTO Hapo1a;
JIP6 pacmmpenue JIP6. 31, 32, 33, | Ilpakmuueckue 3ausmus | Ik3amen
YKU3HEHHOTO OTIBITa U JIP6.12 34, 35 6 (hopme pewtenus
OIIBITA IEATEIBHOCTH B Y2, V2, V3, | 3a0au, svinonnenus
MpoLECCe peann3alnnun V4, V5, V6, | koumponvuvix pabom,
OCHOBHBIX HalpaBJIEHUI V7, V8 KapmoueKk-3a0aHuli,
BOCIIUTATEILHOM YCMHO20 onpoca.
JIEATEILHOCTH,
JIP6.12chopmMupoBaHHO
CTh HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO
ITOBEICHUS,
JIP6 pacmpenue JIPG6. 31, 32, 33, | llpakmuueckue 3ansmus | IK3ameH
YKU3HEHHOTO OTbITA U JIP6.14 34, 35 6 (hopme pewrenus
OIbITa AESITEILHOCTH B V2, V2 V3, | 3a0au, evinoauenus
MpOLECCe peaTn3aluu V4, V5, V6, | koumponvrvix pabom,
OCHOBHBIX HaIlpaBJICHUI V7. V8 Kapmouek-3a0anuil,
BOCIIUTATEIbHOM YCMHO20 onpoca.
JIESITECILHOCTH,
JIP6.14 oco3nanue
JIMYHOI'O BKJIaJa B
MMOCTPOCHUE
YCTOMYHMBOTO OYAYIIETO;
JIP6. 31, 32, 33, | llpakmuueckue 3ansamus | IK3ameH
JIP6pacmmpenue JIP6.37 34, 35 6 hopme pewenus
AKHU3HCHHOTO OIIBITA H Y2, V2, V3, | saoau, evinoanenus
OIIbITa ACATCIBHOCTH B V4, V5, V6, | koumponvuvix pabom,
HPOLECCC peaTn3annn V7, V8 Kapmouex-3a0anuil,

OCHOBHBIX HaHpaBJ’IeHI/Iﬁ
BOCIIMTATEIILHOMN
ACATCIBbHOCTH,

JIP6.37 screTnueckoe
OTHOILLIEHUE K MUPY,
BKJIKOYAs ICTETUKY
MaTeMaTUUECKHUX
3aKOHOMEPHOCTEH,
00BEKTOB, 3aJ1a4,
pelieHui,
pacCyKIeHUN;

YCmHOCO onpoca.
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JIP6pacimpenue JIP6 31, 32,33, | Ilpakmuueckue 3ausamus | Ik3ameH
YKU3HEHHOTO OIbITa U JIP6.38 34, 35 6 popme peuieHus
OTIBbITA JIEATEILHOCTH B V2, V2, V3, | 3a0au, seinonnenus
MpoLECCEe peann3alun V4, V5, V6, | konmponvuwix pabom,
OCHOBHBIX HallpaBJICHUI V7, V8 KapmoueK-3a0aHuli,
BOCIIUTATEIHLHOMN YCmMHO20 onpoca.
NEeSTETHLHOCTH,

JIP6.38

BOCIIPHUMYHUBOCTH K

MaTeMaTHICCKHM

acCmeKTaM Pa3JIMYHbIX

BHJIOB HCKYCCTBA;

JIP6pacmpenue JIP6 31, 32, 33, | Ilpakmuueckue 3ausmus | Ik3amen
YKU3HEHHOTO OTIBITa U JIP6.21 34, 35 6 (hopme peutenus
OTIBITA JIEATEILHOCTH B V2, V2, V3, | 3a0au, seinonnenus
MpOoLECCe peann3alunun V4, V5, V6, | koumponvuvix pabom,
OCHOBHBIX HalpaBJIEHUH V7, V8 KapmoueKk-3a0aHuli,
BOCIIUTATEILHON YCMHO20 onpoca.
NEeSITETHHOCTH,

JIP6.21 notpeOHOCTH B

bu3mIecKoM

COBEPIIICHCTBOBAHUH,

3aHSTHSX CIIOPTHBHO-

03JI0POBUTEIBHOM

JeSITeNIbHOCTBIO;

JIP6pacupenue JIP6 31, 32, 33, | llpaxmuueckue 3ansmus | IK3ameH
YKU3HEHHOTO OTbITA U JIP6.39 34, 35 6 (hopme pewrenus
OIbITa AESITEILHOCTH B V2, V2 V3, | 3a0au, evinoauenus
MpoILECCe peann3alun V4, V5, V6, | koumponvrvix pabom,
OCHOBHBIX HaIlpaBJICHUI V7. V8 Kapmouek-3a0anuil,
BOCITUTATENBHOM YCMHO020 onpoca.
NeSITEeNIbHOCTH,

JIP6.39

chOpMUPOBAHHOCTh

YMEHHS IPUMEHSATh

MaTeMaTH4eCKUe 3HAHUS

B MHTEpEcax 3/10POBOTO

u Ge3omacHoro oopasa

KU3HU;

JIP6pacmmpenue JIP6 31, 32,33, | Ilpakmuueckue 3ansamus | Ik3ameH
YKW3HEHHOTO OIbITA U JIP6.40 34, 35 6 popme peutenus
OIIbITa JESITEILHOCTHU B Y2, V2 V3, | saoau, evinoanenus
IIpOLECCE peann3alun V4, V5, V6, | konmponvuwix pabom,
OCHOBHBIX HaIlpaBJICHUI 7. V8 Kapmouek-3a0anull,

BOCITUTATEIbHOU
NESITEIHOCTH,

JIP6.40 oTBeTCTBEHHOE
OTHOIIIEHHUE K CBOEMY
3J10pPOBBIO (310pOBOE
MIUTaHUE,
cOanaHCUpOBaHHBIHI
PEXKUM 3aHATUN U

YCmHOCO onpoca.
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OT/bIXA, pEryJsipHast

¢busnueckas

aKTUBHOCTD ),

JIP6pacimpenue JIP6 31, 32, 33, | Ilpakmuueckue 3ausmus | Ik3ameH
YKU3HEHHOTO OTIBITa U JIP6.23 34, 35 6 ghopme pewrenus
OTIBITA JIEATEILHOCTH B V2, V2, V3, | 3a0au, seinonnenus
IpoLecce peanu3anuu Y4, V5, V6, | konmponvuwix pabom,
OCHOBHBIX HaIlpaBJIEHUI V7, V8 KapmoueKk-3a0aHuli,
BOCIIUTATEIHLHOMN YCmMHO20 onpoca.
NEeSITETLHOCTH,

JIP6.23r0TOBHOCTH K

TPy1y, OCO3HaHUE

[IEHHOCTH MacTEPCTBa,

TPYIOTIOOHE;

JIP6pacmpenue JIP6 31, 32, 33, | Ilpakmuueckue 3ausmus | Ik3amen
YKU3HEHHOTO OTIBITa U JIP6.25 34, 35 6 (hopme pewrenus
OIIBITA AESITEIILHOCTH B V2, V2 V3, | 3a0au, svinoauenus
MpOoILECCe peann3alnun V4, V5, V6, | koumponvrvix pabom,
OCHOBHBIX HaIlpaBJICHUI V7. V8 Kapmouek-3a0anuil,
BOCIIUTATEILHON YCMHO20 onpoca.
NEeSITETHHOCTH,

JIP6.25 nntepec k

pasIuYHBIM cepam

npodeccCuoHaNbHOM

NesITeNIbHOCTH, YMEHHE

COBEpIIaTh 0CO3HAHHBIN

BBIOOD Oyymeit

npodeccuu u

pealin30BbIBATh

cOoOCTBEHHBIC

KU3HEHHBIC [IaHbI;

JIP6pacupenue JIP6 31, 32, 33, | llpakmuueckue 3ansamus | IK3ameH
YKU3HEHHOTO OTbITA U JIP6.41 34, 35 6 (hopme pewrenus
OIbITA OESITEIILHOCTU B V2, V2 V3, | 3a0au, svinoaxenus
IpoLEecce peanru3anuu V4, V5, V6, | koumponvrvix pabom,
OCHOBHBIX HaIlpaBJICHUI Y7, V8 Kapmouek-3a0anuil,
BOCITUTATENBHOM YCMHO020 onpoca.
NeSITeNbHOCTH,

JIP6.41 roTOBHOCTH U

CIIOCOOHOCTH K

MaTeMaTH4YeCKOMY

00pa3oBaHUIO U

caMo00pa3oBaHUIO Ha

MPOTSHKEHUH BCE

KU3HU;

JIP6pacupenne JIP6 31, 32,33, | IIpakmuueckue 3auamus | IK3ameH
YKU3HEHHOTO OIIbITa U JIP6.42 34, 35 6 popme peuieHus
OTBITA JIEATEILHOCTH B V2, V2, V3, | 3a0au, svinonnenus
IIPOLIECCE peaTn3aluu V4, V5, V6, | konmponvuwix pabom,
OCHOBHBIX HaIlpaBJICHUN V7, V8 Kapmouex-3a0aHui,

BOCHHUTATEIbHOMU

YCmHOCO onpoca.
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JIeATEIILHOCTH,

JIP6.42 rOTOBHOCTH K
AKTUBHOMY YYaCTHIO B
PELICHUHU TPAKTUYECKUX
3aJa4 MaTeMaTHYeCKOM
HAIPAaBJICHHOCTH;

JIP6pacmmpenue
YKU3HEHHOTO OTIBITa U
OTIBITA JIEATEIHLHOCTH B
IIPOLIECCE peaTU3aLiN
OCHOBHBIX HallpaBJICHUN
BOCIUTATEIbHOMN
NEeSITETHHOCTH,

JIP6.27
c(hopMUPOBAHHOCTH
3KOJIOTUYECKOMN
KYyJbTypbl, TOHUMaHUE
BIIUSTHUS COIUATTBHO-
SKOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE
MIPUPOTHON U
COLIMAIBHON Cpepl,
OCO3HAaHHUE TJI00aJIbHOTO
Xapakrepa
JKOJIOTUYECKHUX
pooseM;

JIP6
JIP6.27

31, 32, 33,
34, 35
V2,V2 V3,
V4, V5, Ve,
V7,V8

Ipakxmuyeckue 3anamus
6 ghopme pewrenus
3a0au, bINOIHEHUS
KOHMPOJIbHBIX pabom,
Kapmouex-3a0aHuil,
YCmMHO20 onpoca.

Dxzamen

JIP6pacupenue
’KM3HEHHOT'O OIIBITA U
OIIBITA NEATEIBHOCTH B
MpoIIeCcCe peaTn3alum
OCHOBHBIX HaIpaBJICHUI
BOCIIMTATEIbHOM
JIEITEILHOCTH,

JIP6.43 opueHTanus Ha
MIPUMEHEHHE
MaTeMaTUYECKUX 3HAHUH
JUTS peIIeHUs 3a/1a4 B
obnacTu oKpyXarolen
CpeIibl;

JIP6
JIP6.43

31, 32, 33,
34, 35
V2, V2, V3,
Y4, V5, Ve,
V7, V8

IIpaxmuyeckue 3auamus
6 (hopme pewrenus
3a0au, 8bINOIHEHUS
KOHMPONILHBIX pabom,
Kapmouek-3a0anutl,
YCMHO20 onpoca.

Drzamen

JIP6pacimipenue
KU3HEHHOTO OTBITA U
OTBITA JIEATEILHOCTH B
IIpOLIECCE peanu3anuu
OCHOBHBIX HaIlpaBJIeHUI
BOCIIUTATEIbHOMN
NEeSTENbHOCTH,

JIP6.44 muianupoBanue
MOCTYIIKOB U OLICHKU UX
BO3MOKHBIX
MOCIIEICTBUM ISt
OKPYKaIOLIEH CPEJIbl;

JIP6
JIP6.44

31, 32, 33,
34, 35
Y2,¥V2, V3,
V4, V5, Ve,
Y7,V8

Ipaxmuueckue 3anamus
6 (hopme peurenus
3a0au, bINOJHEHUS
KOHMPOJILbHBIX pabom,
KApmo4ex-3a0aHutl,
YCMHO20 onpoca.

Drzamen
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JIP6pacimpenue JIP6 31, 32,33, | Ilpakmuueckue 3ausamus | Ik3ameH
YKU3HEHHOTO OIbITa U JIP6.45 34, 35 6 popme peuieHus
OITBITA ICATCIBHOCTH B V2, V2, V3, | 3a0au, svinonnenus
MpoLECCEe peann3alun V4, V5, V6, | konmponvuwix pabom,
OCHOBHBIX HallpaBJICHUI V7, V8 KapmoueK-3a0aHuli,
BOCIIHTATEIIFHOM YCMHO20 onpoca.
JEeITCILHOCTH,
JP6.45
c(hOpMHUPOBAHHOCTH
MHPOBO33PEHHS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKH H
00IIeCTBEHHOH
TIPAKTHKH;
JIP6pacmmpenue JIP6 31, 32,33, | Ilpakmuueckue 3ausmus | Ik3amen
YKU3HEHHOTO OTIBITa U JIP6.46 34, 35 6 popme pewtenus
OIIBITA AESITEIILHOCTH B V2, V2 V3, | 3a0au, svinoanenus
MpOoLECCe peann3alnun V4, V5, V6, | koumponvuvix pabom,
OCHOBHBIX HaIlpaBJICHUI V7. V8 Kapmouek-3a0anutl,
BOCIIUTATEIbHOM YCMHO20 onpoca.
JIEeSITEILHOCTH,
JIP6.46 mornMaHme
MaTeMaTHUYEeCKON HayKH
Kak cepsl
YeJIOBEYECKOU
JIeATEIIbHOCTH, 3TAoB €€
Pa3BUTHSA U 3HAUUMOCTH
JUTSI pa3BUTHSI
LIMBUIIN3AIINM;
JIP6pacupenue JIP6 31, 32, 33, | llpakmuueckue 3ansamus | IK3ameH
YKU3HEHHOTO OTbITA U JIP6.47 34, 35 6 (hopme pewrenus
OIbITA AESITEIILHOCTU B V2, V2 V3, | 3a0au, svinoauenus
MpoILEeCcce peann3aluu V4, V5, V6, | koumponvrvix pabom,
OCHOBHBIX HaIlpaBJICHUI V7. V8 Kapmouek-3a0anuil,
BOCIIUTATEIbHOM YCMHO20 onpoca.
IEITEILHOCTH,
JIP6.47 oBnangeHue
SI3BIKOM MAaTEMATHKH U
MaTeMaTUIECKOH
KYyJIbTYPOH Kak
CPEICTBOM IMO3HAHUS
MUPA;

JIP6 31, 32,33, | Ilpakmuueckue 3ansmus | Ik3amen
JIP6pacmpenme JIP6.48 34, 35 6 ghopme pewienus
AKHU3HCHHOTO OIIBITA H Y2, V2 V3, | saoau, evinoanenus
OIIbITA NEATCIIBHOCTH B V4, V5, V6, | konmponvuwix pabom,
HPOHECCe peasin3ainn V7, V8 Kapmouek-3a0anuil,

OCHOBHBIX HaIlpaBJIeHUI
BOCHHUTATEIILHOMN
JIeATEILHOCTH,

JIP6.48 roTOoBHOCTE

YCmHOCO onpoca.
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OCYILECTBJIATH
MPOEKTHYIO U
HCCIIEI0BATENBCKYIO
JIeSITEIILHOCTh
VHJIUBUIyaJIbHO U B

rpymIe.

Memanpeomemnuoie

MP1 ocBoeHHEBIE MPI 31, 32, 33, | Ilpakmuueckue 3ausmus | Ik3amen
00yJaroIUMHUCs YVIII6, 34, 35 6 ¢hopme pewrenus
MEXIPEIMETHbBIE YVIII10, V2, V2, V3, | 3a0au, seinonnenus
TIOHSATHUS U YVIIIAILL, V4, V5, V6, | koumponvuvix pabom,
YHUBEpPCAJIbHBIE YVIIA17, V7, V8 Kapmouek-3a0aHuli,
y4eOHbIE JeUCTBUSA YKI3.1, YCMHO20 onpoca.
(perynsiTUBHBIE, YPJ16,

MO3HABaTEJbHBIE, YP/10,

KOMMYHHKATHUBHBIE); YPI17

YVIIae, YYIII10,

YVIIALL, YVYITIA17,

YKI3.1, YPJ6, YPA10,

YPI17

MP2 cnocoOHOCTh UX MP2 31, 32, 33, | llpaxmuueckue 3ansimus | IK3ameH
KCMOJIb30BAHUS B VVIII3, 34, 35 6 (hopme pewrenus
MO3HAaBATEILHOU U YVIII6, Y2, V2 V3, | 3a0au, svinoanenus
COILMAJIBHOM MPAKTHUKE, YVIIALS5.1, | V4, V5, V6, | konmponvubix pabom,
TOTOBHOCTE K VK2, V7. V8 Kapmouek-3a0anuil,
CaMOCTOSITEILHOMY YPI1.1, YCMHO20 onpoca.
IJTAHUPOBAHUIO U YPJI2,

OCYILECTBJIICHUIO YPJI3,

yueOHoM nestenpHocTH, | YP14

OpraHu3auu yueoHoro

COTPYJHHYECTBA C

MeJarornyecKuMu

pabOTHUKAMHU U

CBEPCTHUKAMH, K

Y4aCTHIO B MOCTPOCHUHU

WHJIMBUIyaJIbHOU

o0pa3oBaTeNbHOM

TPaeKTOPUU;

YVIIA3, YVIII6,

YVIIA15.1, YK]I2,

YP1.1, VP2, YPA3,

YPJ14

MP3 oBnageHue MP3 31, 32,33, | Ilpakmuueckue 3ansmus | Ik3amen
HaBBIKaMH y4eOHO- YVIII7, 34, 35 6 popme peuieHus
HUCCIEN0BATENBCKOM, VYVIII9, V2, V2, V3, | 3a0au, evinonrnenus
MIPOEKTHOM U YVIII12, V4, V5, V6, | konmponvuwvix pabom,
COIIMAIbHOU YVII21, V7, V8 KapmoueK-3a0anull,
JEATENBHOCTH; YP/9, YCmHO20 onpoca.
YVYIA7, YYII9, YPI10

YVIII12, YVIII21,
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VP19, YPJ(10

Ilpeomemmnoie

ITP1Bnagenue merogamu | [1P] 31, 32, Ilpakmuueckue 3anamus | Ix3ameH
JTI0Ka3aTelIbCTB, YVYIAMUN) | 33, 34,35 | 6 popme pewenus
ITOpUTMaMM pemmeHust | 6, V2, V2, 3a0auy, 6bINOIHEHUs
3a/1a4; yMEHHUE yyiamn) | vs, v4, KOHMPOAbHBIX pabom,
dbopmynupoBaTth 17, V5, Ve, KapmoueKk-3a0aHuli,
onpeneneHus, akcuombl | YKIAMUW)3. | V7, V8 YCMHO20 onpoca.

U TEOPEMBI, IPUMEHSATh 1

WX, TPOBOJIUTH

JOKa3aTeIIbHbBIE

pacCcyXJICHHUS B X0OJIe

pelIeHus 3a/1a4;

YVITJI(MIN)6,

YVITI(MIN)17,

YKIA(MIN)3.1

IIP2 ymenue 11P2 31,32, 35 | llpakmuueckue 3ansmus | IK3ameH
OTIEPHPOBATH yviiagmn) | vi, y2, 6 (hopme peurenus
HOHATUIMU: CTEIICHD 3, V3, V4, 3a0ay4, 8bINOJIHEHUS
yucia, jorapudm uucna; | YVIIIA(MN) | V5, V6, KOHMPOAbHBIX pabom,
YMEHHE BBITIOJHATD 6, V7. V8 Kapmouek-3a0anutl,
BhIuncieHue 3HaueHui u | YVYIII(MUN) YCMHO20 onpoca.
npeoOpazoBaHus 10

BBIPAKEHUI CO

CTETIeHSIMH U

norapudmamu,

npeoOpazoBaHus

JIPOOHO-PALIMOHANBHBIX

BBIPAKCHUI;

YVIII(MU)3,

YVIIA(MN)6,

YVII(MI)10

IIP3 ymenue IIP3 31,32, 35 | llpakmuueckue 3ansmus | IK3ameH
ONIEPUPOBATH YVIII(MW) | VI, V2, 6 popme peutenus
MOHSTHUIMHU: 3, V3, V4, 3a0ay, 8bINOJIHEHUS
pauuoHalbHbIE, YVIII(MH) | V5, Ve, KOHMPOIbHBIX pabom,
HppaluoOHaJIbHbBIE, 6, Y7, V8 Kapmouek-3a0anuil,
MoKa3aTeIbHbIC, YVYII(MN) YCMHO020 onpoca.
CTENEHHBIE, 10

norapuMuIecKue,

TPUTOHOMETPUYECKHE

YpPaBHCHUA U
HEpPaBCHCTBA, UX
CHCTEMBI;
VYTIJI(MI)3,
VYTIJI(MN)6,
VYTIJI(MA)10
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I1P4 ymenue
OIEpUpPOBATH
MOHATUAMH: (PYHKIIHSA,
HenpepbIBHAs QPyHKINA,
MIPOU3BO/IHAS,
nepBooOpasHas,
OIPENEIICHHBIN
MHTETPaJ; YMEHHE
HAXOJUTh MIPOU3BOHbIE
AIIEMEHTAPHBIX
GbyHKIUH, HCTIONB3YS
CIpaBOYHBIC MaTEPHAJIBI;
HCCIIEeI0BATh B
MIPOCTENIINX CITyqasix
dbyHKIUM HA
MOHOTOHHOCT,
HAXOJIUTh HANOOJIBIINE U
HaMCEHBIIHE 3HAYCHUS
(GyHKIININA; CTPOUTH
rpaduKy MHOTOUJIEHOB C
HCI0JIb30BAHUEM
anmapara
MaTeMaTH4YeCKOTro
aHaJIN3a; IPUMEHATh
IIPOU3BOIHYIO IIPU
pelIeHnH 3aa4d Ha
JBMKEHUE; pelaTh
MIPAKTUKO-
OpPUEHTUPOBAHHBIE
3aJjaud Ha HauOoJIbIINE
Y HaMEHbILINe
3Ha4yeHus, Ha
HaXO0XXJICHHUE MYTH,
CKOPOCTH M YCKOPEHUS;
YYIIAMU)11,
YYIIA(MN)6,
YYIA(MI)10

11P4
VVII(MI)
11,
VVIII(MI)
6,
VVTII(MU)
10

31,32, 35
Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ilpakxmuyeckue 3anamus
8 popme peutenus
3a0au, 8bINOIHEHUS
KOHMPONILHBIX pabom,
Kapmouek-3a0anuil,
YCmHo20 onpoca.

Dxzamen

IIPS ymenue
OIIepUPOBAThH
HOHATUSAMMU:
panuoHanbHas pyHKIUSA,
noKa3aTesbHas
GbyHKIMS, CTENeHHAs
dynkums,
norapupmMuyecKas
bynkums,
TPUTOHOMETPHUUYECKHE
GbyHKIHMH, 0OpaTHBIE
GyHKIUYT; yMEHHE
CTPOMTH TpaPUKH
U3YUYEHHBIX (DYHKIIHH,
UCIOJIb30BATh TPaPUKH

11P5
YYIII(MU)
15.1,
YYIII(MU)
6,
VYIII(MU)
10

31,32, 35
Vi, V2,
V3, V4,
V5, Ve,
V7, V8

Ipaxmuueckue 3anamus
6 (hopme peutenus
3a0au, GbINOJHEHUS
KOHMPOJIbHBIX pabom,
KApmouex-3a0aHutl,
YCMHO20 onpoca.

Drzamen
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MIPU U3YYCHHUU
IPOLIECCOB U
3aBUCUMOCTEH, IIPU
peleHnH 3aa4 13
APYrux y4eOHBIX
MPEIMETOB U 33124 U3
peabHOM )KU3HU;
BBIpaXXaTb (opMylIaMu
3aBHCUMOCTH MEXITY
BEJIMYNHAMH;
YVYIIAMHU)15.1,
YVIIA(MN)6,
YYIA(MN)10

ITP6 ymeHnue pemath
TEKCTOBBIE 3a/1a41
Pa3HbIX TUIOB (B TOM
qrcIie Ha TIPOIICHTHI,
TIOJIM ¥ 9acTH, Ha
JBUKEHHE, padoTy,
CTOMMOCTH TOBapOB U
YCIIyT, HAJOTH, 3aa4u
13 00J1aCTH YIpaBIeHUS
JUYHBIMA ¥ CEMEHHBIMU
(hMHAaHCAMM); COCTABJISTh
BBIPAXKECHUs, ypaBHEHMS,
HEpaBEHCTBA U UX
CHCTEMBI I10 YCIOBHUIO
3aJjauu, UCCIIEe0BATh
MOJIy4EHHOE pelleHUE U
OLICHUBATb
IIPaBJIONOA0OHOCTh
pe3yibTaToB;
YYIIAMU)11,
YYIIAMU)16,
YKIA(MIN)4

TIP6YVTIJI(
MI)11,
VVTII(MU)
16,
VKJI(MW)4

31,32, 35
Vi, V2,
V3, V4,
V35, Ve,
Y7, V8

IIpakmuyeckue 3anamus
6 (hopme pewtenus
3a0au, 8bINOIHEHUS
KOHMPOJIbHBIX pabom,
Kapmouex-3a0aHuil,
YCMHO20 onpoca.

Dxzamen

IIP7 ymenue
OIIepUPOBAThH
MOHATHUSIMU: CpeJlHee
apupMeTHIecKoe,
MezanaHa, HauboJiplIee U
HauMeHblIIee 3HaYCeHNU,
pa3max, 1ucrepcus,
CTaHJapTHOE
OTKJIOHEHHUE YHCIIOBOTO
Habopa; ymeHue
U3BIIEKATh,
HUHTEPIPETUPOBATh
nH(pOpMaIIHIO,
MIPEJICTABICHHYIO B
Ta0INIax, Ha
auarpammax, rpadukax,
OTPaKaIOIIYI0 CBOKCTBA

1pP7
YYIII(MU)
3,
YYIII(MU)
17,
YYIII(MU)
10

31,32, 35
Vi, V2,
V3, V4,
V5, Ve,
Y7, V8

Ipaxmuueckue 3anamus
6 (hopme pewrenus
3a0au, GbINOJHEHUS
KOHMPOJILHBIX pabom,
Kapmouex-3a0aHutl,
YCMHO20 onpoca.

Drzamen
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pEATbHBIX MTPOLIECCOB H
SIBJICHUI; TIPEJICTABIISIT
nH(OPMAIIHIO C
MTOMOIIBIO TAOHIL 1
Jrarpamm; UCCIeI0BaTh
CTAaTHCTUYECKUE JIAHHEIC,
B TOM YHCIIE C
MIPUMEHCHHEM
rpaUueCcKuX METOJ0B U
AJIEKTPOHHBIX CPEJICTB;
YVITJI(MUA)3,
YVITI(MIN)17,
YVITJI(MI)10

IIP8 ymenue
OTIEPHPOBATH
MOHATHSAMM: CIIy9alHbIN
OTIBIT U CIIy4alHOE
coObITHE, BEPOSTHOCTD
CITy4aitHOTO COOBITHS;
YMEHHE BBIYUCIIATH
BEPOSTHOCTH C
HCI0JIb30BAHUEM
rpaduyecKkux MeToI0B;
MIPUMEHSTH (POPMYJIIBI
CIIOEHHS U YMHOKEHUS
BEPOSITHOCTEH,
KOMOMHATOPHBIC (PAKTHI
1 hopmyssl ipu
pELICHNUH 3a]1a4;
OIICHUBATh BEPOSITHOCTH
pealIbHBIX COOBITHIA;
3HAaKOMCTBO CO
ClIy4alHbIMHU
BEJTMYMHAMU;, YMEHUE
MIPUBOJIUTH IPUMEPHI
MPOSIBIICHUS 3aKOHA
OOJIBIINX YUCEI B
MIPUPOIHBIX U
0011eCTBEHHBIX
SIBJIICHUSAX;
YVIII(MU)1,
YVITII(MN)6,
YVITII(MI)10,
YKA(MMN)3.1

1IP8
VVTII(MI)
1,
VVTII(MI)
6,
VVYTII(MU)
10,
VKJI(MI)3.
1

31,32, 35
Vi, V2,
V3, V4,
V35, Ve,
Y7, V8

IIpakmuyeckue 3anamus
6 (hopme pewtenus
3a0au, 8bINOIHEHUS
KOHMPOJIbHBIX pabom,
Kapmouex-3a0aHuil,
YCMHO20 onpoca.

Dxzamen

ITP9 ymenune
OIIEPUPOBATH
MOHATUAMMU: TOUKA,
psiMast, MJIOCKOCTB,
IIPOCTPAHCTBO,
JIBYTPaHHBIN yIroJl,
CKpELIUBAIOIIHECS
IIpsIMBIE,

11P9
YYIIJI(MH)
3,
YYIIJI(MHA)
6,
YYIIJI(MHA)
17

31,32, 35
Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ipakmuueckue 3anamus
6 hopme peutenus
3a0a4, 8bINOJHEHUS.
KOHMPOIbHBIX pabom,
Kapmouex-3a0anull,
YCcmHo20 onpoca.

Drzamen
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apajuIeIbHOCTD U
MIEPIEHIUKYJIIPHOCTD
MPSAMBIX U IUIOCKOCTEM,
yroJl MeXAY NpSIMbIMU,
YroJ MEXAY IpsAMOU U
IJIOCKOCTBIO, YroJl
MEXAY IIOCKOCTSIMH,
paccTosiHUE OT TOUKH JI0
IIJIOCKOCTH, PACCTOSIHUE
MEXAY NPSIMbIMU,
paccTosiHUE MEXTY
IJIOCKOCTSIMU; YMEHHUE
MCI0JIb30BATh MIPU
pelIeHnH 3a1a4
M3YYEHHbIE (PaKThl U
TEOPEMBI TNIAHUMETPUH;
YMEHHE OLIEHUBATh
pa3Mepbl 0OBEKTOB
OKPY’KaIOILIEro MUPa;

YVITJI(MUN)3,

YVITJI(MN)6,

YVITJI(MI)17

P10 ymenue IIP10 31,32, 35 | llpakmuueckue 3ansimus | IK3ameH
OTIEPHPOBATH Yviiamn) | vi, y2, 6 (hopme pewrenus

OHSITUSIMMU: 3, V3, V4, 3a0a4, 8bINOJIHEHUS

MHOTOTpaHHUK, ceueHue | YVIII(MUN) | V5, V6, KOHMPOAbHBIX pabom,
MHOTOTpaHHUKa, KyO, 11, V7 V8 Kapmouek-3a0anuil,
napajuieJenuIie], YVYIIA(MN) YCMHO20 onpoca.

Mpu3Ma, MupamMu/a, 17

¢burypa v MmoBEpXHOCTb
BpaIleHs], IAIUH/ID,
KOHYC, 1map, cdepa,
ce4YeHUS (PUTYPBI
BpaIlEeHHs], TUIOCKOCTb,
Kacaromascsi cepsl,
WINHpA, KOHYCa,
TUIOIIA/Ib TIOBEPXHOCTH
MUPAMUJIBI, IPU3MBI,
KOHYCa, IWIHHIPA,
momak chepol, 00beM
KyOa, PsSMOYTOJILHOTO
napajuieNienumnenaa,
MUPaMUIbI, IPU3MBI,
HWJINHPA, KOHYCAa,
apa; yMeHue
MU300paxarhb
MHOTOTPAaHHUKHU U
MTOBEPXHOCTH BPAIICHHUS,
WX CEYCHHUSI OT PYKH, C
MTOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U
AIIEKTPOHHBIX CPEJICTB;
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YMEHHE paclo3HaBaTh
CUMMETPHUIO B
IIPOCTPAHCTBE; YMEHUE

pacmo3HaBaTh

MIpaBUIIbHBIE

MHOTOTPaHHUKH;

YVITJI(MUA)3,

YVIII(MN)11,

YVITJI(MI)17

P11 ymenue P11 31,32, 35 | Ilpakmuueckue 3anamus | IK3ameH
OTIEPUPOBATH yyviiamn) | Vi, vy, 6 (hopme pewrenus
MOHATHAMH: aBIxkenne B | 10, V3, V4, 3a0a4, 8bINOJIHEHUS
MPOCTPAHCTBE, YVIIAMHN) | V5, Ve, KOHMPOAbHBIX pabom,
1oi00HbIE (QUTYPHI B 16, V7, V8 KapmoueKk-3a0aHuli,
MPOCTPAHCTBE; YVYIIA(MN) YCMHO20 onpoca.
KCIMOJIb30BATh 17

OTHOIIIEHME IUIOMIAEH

MOBEPXHOCTEN U

00BEMOB T10100HBIX

¢buryp npu peueHuu

3ajad;

YVITJI(MI)10,

YVITJI(MI)16,

YVIII(MI)17

P12 ymenue I1P12 31,32, 35 | llpakmuueckue 3ansamus | IK3ameH
BBIYUCIIATH YvIiamn) | vi, y2, 6 (hopme pewrenus
T€OMETPUYIECKHIE 11, V3, V4, 3a0a4, 8bINOJIHEHUS
BEeNIMYUHEI (THHA, yroa, | YVIIIA(MUN) | V5, V6, KOHMPOAbHBIX pabom,
IUIoIAaah, 00beM, 16, V7 V8 Kapmouek-3a0anuil,
IJI01a s nmoBepxuocru), | YKIA(MIN)2 YCMHO20 onpoca.
WCIO0JIb3YS U3yUEHHBIE

(bopMyIbl U METOIBI;

YVIIA(MU)11,

YVIIA(MU)16,

YKIA(MUN)2

P13 ymenue I1IP13 31,32, 35 | llpakmuueckue 3ansamus | IK3ameH
ONIEPUPOBATH YVIII(MW) | VI, V2, 6 popme peutenus
MOHSITHUSIMHU: 10, V3, V4, 3a0ay4, 8bINOJIHEHUS
npsMmoyroibHas cucrema | YYIIA(MN) | V5, V6, KOHMPObHBIX pabom,
KOOpAHMHAT, KoopauHatel | 15.1, Y7, V8 Kapmouek-3a0anuil,
TOYKH, BEKTOP, YKI(MUN)3. YCMHO020 onpoca.
KOOpJIUHATHI BEKTOPA, 1

CKaJISIpHOE
IIPOU3BEACHUE, YT OJI
MEXK]ly BEKTOpamH,
CyMMa BEKTOPOB,
IIPOU3BEACHNE BEKTOPA
Ha YUCJIO; HAXOJIUTh C
MTOMOIIBIO U3YUYEHHBIX
(bopMyn KOOPIMHATHI
CepeNHBbI OTpE3Ka,
pacCcTOSIHUE MEXY
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ABYM: TOYKaMMU,
VYTIZI(MI)10,
VYII(MA)15.1,
VKJ(MI)3.1

I1P14 ymenue BeIOMpATh
MOJAXOJAIIUI U3Y4ECHHBIN
METO/1 JUIs PEeLEeHUs
3aJauy, paclo3HaBaTh
MaTeMaTH4ecKue (aKThl
1 MaTeMaTH4YEeCKue
MOJIENIU B IPUPOIHBIX U
OOI11eCTBEHHBIX
SIBIICHUSX, B UCKYCCTBE;
YMEHHE NPUBOINUTH
MIPUMEPBI
MaTeMaTH4YEeCKHX
OTKPBITHHA POCCUICKOMN U
MHPOBOH
MaTEeMaTHYECKON HAYKH.
YVIIA(MU)11,
YVIIA(MU)17,
YKAMN)2

TIP14
VVIII(MI)
11,
VVII(MU)
17,
YKII(MH)2

31,32, 35
Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ipakxmuyeckue 3anamus
6 (hopme peutenus
3a0au, 8bINOIHEHUS
KOHMPOJIbHBIX pabom,
Kapmouek-3a0anuil,
YCmHo20 onpoca.

Dxzamen

P15 ymenue
OTIepUpOBAThH
MOHATHSIMHU:
oTnpezeNieHue, akcCuoMma,
Teopema, CIIeJICTBHE,
CBOMCTBO, MPU3HAK,
JI0Ka3aTeNIbCTBO,
PaBHOCHIIbHBIE
(bOopMyITUPOBKHU; yMEHUE
hopmyIupoBaTh
oOpartHoOe U
MIPOTUBOIIOJIOKHOE
YTBEPXKICHUE,
MIPUBOJIUTH MPUMEPHI U
KOHTPIPUMEDPBI,
HCII0JIb30BAaTh METO/T
MaTeMaTH4eCKOU
WHIYKIIUW; TPOBOIUTH
J0Ka3aTeJIbHbIE
paccyXJeHus pu
pelIeHnH 3a1ad,
OLIEHUBATh JIOTMUECKYIO
MPaBUJIBHOCTh
pacCcyXIeHUU
YVITII(MUN)3,
YKAMMN)2, YPA(MI)2
, YPII(MI)3

TP15
YYIIJI(MHN)
3,
YKA(MH)2,
YPI(MU)2,
YPI(MI)3

31,32, 35
Vi, V2,
V3, V4,
V35, Ve,
Y7, V8

IIpaxmuyeckue 3auamus
6 (hopme pewrenus
3a0au, 8bINOIHEHUS
KOHMPONLHBIX pabom,
Kapmouex-3a0aHuil,
YCMHO20 onpoca.

Dxzamen
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P16 ymenue 1IP16 31, 32, Ilpakmuueckue 3anamus | Ik3ameH
OTNIEpPUPOBATH YVIII(MU) | 33, 34,35 | 6 popme pewenus
MMOHATUSMM: MHOKECTBO, | 16, Vi, y2, 3a0a4, 8bINOJIHEHUS
MIOIMHOKECTBO, YKIA(MN)2, | V3, V4, KOHMPOIbHBIX pabom,
omnepaluu Haj YPAMN)2, | V5, Ve, Kapmouek-3a0anuil,
MHO>ECTBAMH; YMEHHUE YPAMW4 | V7, V8 YCMHO20 onpoca.
MCII0JIb30BATh

TEOPETUKO-

MHO>KECTBEHHBI

ammapart Jisl OTIMCAHUS

pEATBHBIX TTPOIIECCOB H

SIBJICHUH U NIPU PEIICHUN

3aJ1a4, B TOM YHCIIC U3

JOPYTrux y4eOHbIX

MPEIMETOB;

YVITJI(MI)16,

YKAMMN)2, YPI(MI)2

, YPJI(MIN)4

P17 ymenue 11P17 31, 32, llpakxmuueckue 3ansamus | IK3ameH
OTIEPHPOBATH YVIIAMUN) | 33, 34,35 | 6 popme pewenus
MOHATUSMH: Tpad, 3, Vi1y2 3a0a4, 8bINOJIHEHUS
CBSI3HBIN Tpad), AepeBo, YVIIAMN) | V3, V4, KOHMPOAbHBIX pabom,
UK, Tpad Ha 10, V5, Ve, Kapmouek-3a0anutl,
MIJIOCKOCTH; YMEHHUE YyIiamn) | vz, v§ YCMHO20 onpoca.
3a7aBaTh U OIHCHIBATH 17

rpadbl pa3IuIHBIMHU

croco0amu;

HCIIOJI30BaTh rpadbl

MIpH pEIIeHUH 3a]1a4;

YVIII(MU)3,

YVIIA(MI)10,

YVII(MI)17

P18 ymenue ceobonno | ITP18 31,32, 35 | llpakmuueckue 3ansmus | IK3ameH
OTIEPHPOBATH YVYIIAMN) | VI, V2, 6 (hopme pewenus
MOHATHSMM: coueTaHue, | 16, V3, V4, 3a0a4, 8bINOJIHEHUS
IepecTaHOBKa, YUCIIO YKAMMN)2, | V5, Ve, KOHMPObHBIX pabom,
COYETaHMI, YUCIIO YPAMN)2, | V7, V8 Kapmouek-3a0anuli,
MepeCcTaHOBOK; OMHOM YPJI(MU)3 YCMHO020 onpoca.
Hsrorona; ymenue

MPUMEHSITh

KOMOHMHATOPHBIC (PAKTHI

U pacCyKISHUS AT

pelieHus 3a1ay;

YVITIA(MU)16,

YKAMMN)2, YPI(MI)2

, YPJI(MIN)3

ITP19 ymenue I1P19 31, 32, IIpaxmuueckue 3anamus | Ik3ameH
OTIepUPOBATH YVIII(MU) | 33, 34,35 | 6 popme pewenus
MOHATUSAMM: 6, Vi, V2, 3a0au, 8bINOIHEHUS
HaTypaJbHOE YHUCJIO, YVIII(MH) | V3, V4, KOHMPOIbHBIX pabom,
1[e10€ YHCI0, OCTaToK 1o | 11, V5, Ve, Kapmouek-3a0anull,
Moayio, patmoHasneHoe | YVIII(MH) | V7, V8§ YCmMHO20 onpoca.
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YHCII0, UPPALMOHATBHOE
YHCII0, MHOYKECTBA
HATypaJIbHBIX, IENbIX,
paIoHaIbHBIX,
JNCHCTBUTENHHBIX YHCENT,
YMEHHE HCII0JIb30BaTh
MIPU3HAKU JCITUMOCTH,
HaNMEHBIINHA OO
JeTUTENh 1 HAaUMEHBIIIEe
oOIiee KpaTHoe,
anroputM EBximna npu
peleHnn 3a1a4;
3HaKOMCTBO C
Pa3TMIHBIMU
MTO3UITMOHHBIMHU
CHCTEMaM¥ CUHCIICHHUS;
YVIIA(MN)6,
YVIII(MN)11,
YVYIAMN)17

17

P20 ymenue cBoOOIHO
OTICpUPOBATH
MMOHSTHSIMH: CTEIIEHD C
LIEJIBIM ITOKa3aTesIeM,
KOpPEHb HATypaJIbHOM
CTEIICHH, CTEIICHb C
panoHaIbHBIM
IOKa3aTeyeM, CTCIICHb C
NEUCTBUTEILHBIM
(BEIIECTBEHHBIM)
roKasaresem, Jiorapudm
YHUCIa, CHHYC, KOCUHYC U
TaHT€HC MTPOU3BOJIHLHOTO
qucia;

YVIIA(MA)16,
YKIA(MN)2, YPJI(MU)2
, YPJI(MIN)4

TIP20
VVYII(MI)
16,
VKJI(MA)2,
YPI(MU)2,
YPIA(MI)4

31, 32,
33,34, 35
Vi, V2,
V3, V4,
Vs, V6,
V7, V8

IIpaxmuyeckue 3auamus
6 (hopme pewrenus
3a0au, bINOIHEHUS
KOHMPOJILHBIX pabom,
Kapmouex-3a0aHutl,
YCMHO20 onpoca.

Dxzamen

P21 ymenue
OIIEpUPOBATH
HMOHATHUSIMU: TOXKJIECTBO,
TOKJIECTBEHHOE
npeobpa3oBaHue,
YPaBHEHHUE,
HEPaBEHCTBO, CUCTEMA
YPaBHEHUH U
HEPAaBEHCTB,
PaBHOCHJIBHOCTb
YPaBHEHUH, HEPABEHCTB
U CHUCTEM,
paloHaIbHbIE,
UppalMOHAIIbHBIE,
[I0Ka3aTeJbHbIE,
CTEIIEHHBIE,

P21
YYIII(MU)
16,
YKI(MU)2,
YPJI(MU)2 ,
YPJI(MU)3

31, 32,
33,34, 35
Vi, V2,
V3, V4,
V5, Ve,
Y7,V8

Ipaxmuueckue 3anamus
6 (hopme peurenus
3a0au, GbINOJHEHUS
KOHMPOJIbHBIX pabom,
Kapmouex-3a0aHutl,
YCMHO20 onpoca.

Drzamen
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norapupMHUIECKHe,
TPUTOHOMETPHUYECKHE
ypaBHEHUS, HEPABEHCTBA
" CUCTCMbI; YMCHUC
peiaTh YpaBHCHUA,
HCPaBCHCTBA U CUCTCMBbI
C TIOMOUIBIO Pa3TMYHBIX
MIPUEMOB; peIIaTh
YpaBHEHUs, HEPABECHCTBA
U CUCTEMEI C
rmapaMeTpoM; IIPUMEHITh
YpaBHEHUH,
HEPaBEHCTBA, UX
CHUCTCMBI IJId pCIICHUA
MaTEMATHYCCKUX 3aJ1a4d 1
3a1a4 U3 pasIn4HbIX
oOnactell HayKu U
peabHOM )KU3HU;
YVYIIAMU)16,
YKIA(MW)2, YPA(MU)2
, YPII(MI)3

P22 ymenue cB0OOIHO

OTIEPHPOBATH
MTOHSATHSMH: rpaduk
dbyHKINH, oOpatHas
GyHKIHS, KOMIIO3UIUS
byHKINH, JTUHEWHas
GbyHKIUS, KBaJgpaTHIHAS
byHKIHS, CTEeIeHHAs
GbyHKIUS ¢ ICIBIM
MoKa3aTeseM,
TPUTOHOMETPHUYECKHEC
byHKINH, oOpaTHbIe
TPUTOHOMETPHUYECKHE
GbyHKIMH,

noka3aTesibHas u
norapupmMuIecKas
GbyHKINH; YMEHHE
CTPOHTH rpaduku
GyHKIUH,  BBIMOJHATH
npeoOpa3oBaHUs

rpaduKoB QYHKIHII;

yMeHue

UCIOJb30BaTh rpaduku
GyHKUIUN A0 U3ydeHHs
IPOLIECCOB u
3aBUCUMOCTEH npu
pelieHMH  3amad U3
OpYTux y4eOHBIX
IPEIMETOB " u3

TP22
VVYIIJI3,
VVYTIJIG,
VVYIIIS.1,
VK2,
VP11,
VP12

31, 32,
33,34, 35
Vi, V2,
V3, V4,
Vs, V6,
V7, V8

IIpaxmuyeckue 3auamus
6 (hopme peurenus
3a0au, 6bINOIHEHUS
KOHMPONLHBIX pabom,
Kapmouex-3a0aHutl,
YCMHO20 onpoca.

Dxzamen
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peanbHOM KU3HU;
BbIpaXaTh  (opMylIaMu
3aBHCUMOCTH MEX Ty
BEJIMYUHAMH;

yMeHHue
cBOOOJTHO  OTEPHUPOBATH
MOHATUSAMHU:  YETHOCTH
bynkumny,
MEPUOUIHOCTD
bynkumny,
OTPaHUYEHHOCTh
bynxumm,
MOHOTOHHOCTh
GbyHKIMH, IKCTPEMYM
¢byHKIMM, HanOoJIblIee U
HaMEHbIIee 3HAYCHUS
byHKIIMN Ha
MIPOMEKYTKE;  YMEHHE
MIPOBOJTUTH

nccnenoBanue QyHKIUH;

yMeHHUe
WCIIOJIb30BATh CBOMCTBA
U rpaduku GyHKIUN 1715
peleHus YpaBHEHUH,
HEpPaBeHCTB W 3aJady C
napaMeTpamu;
M300paxxaTh Ha
KOOPJIMHATHOM
IJIOCKOCTH  MHO’KECTBa
peleHui YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM;
YVIIA3, YVYIII6,
YVIIAL5.1, YK]I2,

YPJI1.1, YP/I2

I1P23 ymenue ceoboano | [1P23 31, 32, Ilpaxmuueckue 3auamus | Ik3amen
ONIEPUPOBATH YVIII(MU) | 33, 34,35 | 6 popme pewenus

MOHSITHUSIMHU: 16, Vi1, yV2, 3a0ay4, 8bINOJIHEHUS
MOCJIEIOBATEILHOCTb, YKI(MN)2, | V3, V4, KOHMPOAbHBIX pabom,
apudmernueckas YPAMN)2, | V5, Ve, Kapmouek-3a0anuli,

nporpeccus, YPAMWN)4 | V7, V8 YCmHo20 onpoca.

reoMeTpuuecKas

nporpeccus, 6eCKOHEUHO
yOBIBaroIas
reoMeTpuiecKas
Mporpeccus; yMeHue
3a/1aBaTh
MOCJIEIOBATEILHOCTH, B
TOM YHCJIE€ C TOMOIIIBIO
PEKYPPEHTHBIX (hopMyIT;
YVITJI(MI)16,
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YKI(MN)2, YPI(MU)2
, YPII(MI)4

I1P24ymenue
OIepUpOBAThH
MOHATHSIMMU:
HENPEPBIBHOCTh
(GYHKIWHM,  aCHMIITOTHI
rpaduka ¢byHKIUH,
nepsast u BTOpas
Ipou3BOJIHAs (YHKLHUH,
r€OMETPHUUYECKUI u
¢buznueckuit CMBICII
MPOU3BOJHOM,
nepBooOpazHasi,
OIpENETICHHBIN
UHTErpa; yMEHHE
HaXOJUTh  ACHUMITOTHI
rpaduka GyHKIHNY;
yMEHHE BBIYHCIISTh
MIPOU3BOJIHBIE  CYMMBI,

MIPOU3BEICHUSI, YaCTHOTO
Y KOMITO3HUINH (yHKITUH,
HaXOJIHUTh ypaBHEHHUE
KacaTtelbHOW K rpaduky

byHKINH;

yMeHHE
UCTIOJIb30BATh
POU3BOIHYIO TSt
uccienoBaHus (QYHKINH,
TSt HaXOXKICHHS
HaWJIy4lIero pElICHUs B
OPUKIAIHBIX, B  TOM
qucie COLIMAJILHO-
HKOHOMHUYECKUX "
¢usmueckux  3agavax,
hibiv | OTIpe/IeTICHUS
CKOPOCTH M YCKOPEHHUS;
HaXOJUTh IUIOUIATH W
00BEMBI buryp c
MOMOIIBIO  MHTErpaia;
NPUBOJIUTH pUMEpPBI
MaTeMaTH4YeCKOTO
MO/IeITUPOBAHUS c
HOMOIIBIO
mddepeHnanbHbIX
YPaBHEHUH;
YVYIIA(MN)1,
YVYIIA(MN)6,
YYIAMM)10

TIP24
VVIII(MI)
1,
VVIII(MU)
6,
VVIII(MI)
10

31, 32,
33,34, 35
Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ilpakxmuyeckue 3anamus
8 popme peutenus
3a0au, bINOIHEHUS
KOHMPOJIbHBIX pabom,
Kapmouek-3a0anuil,
YCmHo20 onpoca.

Dxzamen
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I1P25 ymenue
OIEpUpPOBATH
MOHATUSAMHU:
KOMIIJIEKCHOE YHCIIO,
COIPSDKEHHbIE
KOMILJIEKCHBIE YHCIIa,
MOJYJIb U PTyMEHT
KOMILJIEKCHOTO YHUCIIA,
dbopma 3anmcu
KOMIIJIEKCHBIX YHCET
(reomeTpuyeckas,
TPUTOHOMETPHUYECKAs U
anredpanyveckasi); yMeTb
MIPOU3BOIUTH
apudmernyeckue
JENCTBHS C
KOMIIJIEKCHBIMU
YHCIaMU; IPUBOIUTH
IPUMEPHI
HCI0JIb30BaHUS
KOMITJIEKCHBIX YHCEN
YVIIA(MU)11,
YKIA(MWN)2 ,
YPAMMN)I1.1,
YPI(MIN)4

TP25
YYIIJI(MHA)
11,
VKI(MH)2,
VYPI(MI)1.
1,
YPI(MU)4

31, 32,
33,34, 35
Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ilpakxmuyeckue 3anamus
8 popme peutenus
3a0au, 8bINOIHEHUS
KOHMPONILHBIX pabom,
Kapmouek-3a0anuil,
YCmHo20 onpoca.

Dxzamen

ITP26 ymenue cB0OOIHO
OTIepUpOBAThH
MOHATHUSMU: CpEHEe
apudMeTHIecKoe,
MeraHa, HauOoJjbllee U
HauMeHbIIIee 3HauUeHus,
pa3Max, Tucrnepcus,
CTaHJIapTHOE
OTKJIOHEHUE ISt
OTIMCAHUS YUCIIOBBIX
JAHHBIX; YMEHHUE
UCCIIEeI0BATh
CTaTHUCTUYECKUE JIaHHBIE,
B TOM UHCJIE C
MIPUMEHEHHEM
rpaduyecKux METOA0B U
AJIEKTPOHHBIX CPEJICTB;
rpadudecku
UCCIeI0BaTh
COBMECTHBIE
HaOIIOICHUS C
MIOMOIIIBIO THAarpaMMm
pacceuBaHus U
JIMHEWHOU PETPeCcCuu;
YVYIIA(MN)3,
YVYIIA(MN)6,
YYIIAMU)16

TIP26
YYIIJI(MHN)
3,
YYIIJI(MH)
6,
YYIIJI(MHN)
16

31,32, 35
Vi, V2,
V3, V4,
V35, Ve,
V7, V8

IIpaxmuyeckue 3auamus
6 (hopme pewrenus
3a0au, 8bINOIHEHUS
KOHMPOJILHBIX pabom,
Kapmouek-3a0anuil,
YCMHO20 onpoca.

Drzamen
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P27 ymenue HaXx0IuTh
BEPOSITHOCTH COOBITHH C
WCTOJIb30BAHUEM
rpaduuecKuX METOOB;
MPUMEHSTH JUISl PEIICHUS
3amaq hopmyIbl
CIIOKECHHSI I YMHOXCHUS
BEpOSATHOCTEH, popmyiry
IIOJIHOW BEPOSITHOCTH,
dbopmyny bepryimy,
KOMOHMHATOPHBIE (PaKThI
1 (popmyIIbl; OLICHUBATH
BEPOSITHOCTH PEATbHBIX
cOOBITHI{; yMEHHE
OTIEPHPOBATH
MOHATUSMH: CITy4arlHast
BEITUYHHA,
pacripeniesieHue
BEPOSITHOCTEH,
MaTeMaTHIEeCKOE
OKHJIaHWE, TUCTICPCUS U
CTaHJApTHOE
OTKJIOHEHHE CITy4YallHOU
BEJTMYUHBI, QYHKIIUU
pacnpeneneHus u
IJIOTHOCTHU
paBHOMEPHOTO,
MOKa3aTeIbHOro U
HOPMaJIbHOTO
pacnpeseneHuil; yMeHue
HCI0JIb30BaTh CBOICTBA
W3YYEHHBIX
pacnpeneneHui ans
pelIeHus 3a/1a4;
3HAKOMCTBO C
MOHATHSAMU: 3aKOH
OOJIBIINUX YUCEI, METOIBI
BBIOOPOYHBIX
UCCIIeIOBAaHUI; YMEHHE
MIPUBOJIUTH IPUMEPHI
MPOSIBIICHUS 3aKOHA
OOJIBIINX YUCEIN B
MIPUPOIHBIX U
00I11eCTBEHHBIX
SIBJIICHUSX;
YVIII(MUA)3,
YVITII(MN)6,
YKA(MWN)3, YKJ(MIN)4

P27
VVII(MI)
3,
VVII(MI)
6,
YKI(MA)3,
VKJI(MW)4

31, 32,
33,34, 35
Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ilpakxmuyeckue 3anamus
8 popme peutenus
3a0au, 8bINOIHEHUS
KOHMPONILHBIX pabom,
Kapmouek-3a0anuil,
YCmHo20 onpoca.

Dxzamen
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I1P28 ymenue cBoOOIHO
OIEpUpPOBATH
MOHATUSMU: TOUKA,
npsiMasi, INIOCKOCTb,
IIPOCTPAHCTBO, OTPE3OK,
Jyd, IJIOCKUH yroJl,
JBYTPAaHHBIN yroJl,
TpEeXTpaHHbIN YroJl,
IepeceKaroImmecs,
napajuleJibHble U
CKpELLMBAIOIIHECS
NpsIMBbIE,
NapajyuieNbHOCTb U
MEPIEeHIUKYJIIPHOCTD
MPSIMBIX U INIOCKOCTEH,
YToJ MEXIY IpSIMbIMU,
YTOJI MEXAY IPIMOMN U
IJI0CKOCTBIO, YroJl
MEXY MIIOCKOCTSIMH;
YMEHHE HUCI0JIb30BaTh
MIPH pelIeHUH 3a]1a4
U3YYEHHbIE (PaKThl U
TEOPEMBI TNIAHUMETPUH;
YMEHHUE OLIEHUBATh
pasMepbl 00BEKTOB B
OKpYXKaloIlleM MUPE;
YMEHHUE ONEepUpOBaTh
HNOHATUSAMMU:
MHOTOI'PaHHUK, CEYEHUE
MHOTOI'DaHHHKA,
MPaBUIbHBIN
MHOTOI'PaHHUK, NIpU3Ma,
nupamuza, purypa u
MIOBEPXHOCTb BPAILLCHMS,
LWINHAP, KOHYC, 1Iap,
cdepa, pa3BepTka
MIOBEPXHOCTHU, CEYEHHUS
KOHYCa U LWINHApa,
napaJiesibHble OCH WU
OCHOBAHHUIO, CEUCHHE
11apa, iIoCKoCTh,
Kacaroascsi cepsl,
LWINHIpPA, KOHYCA;
YMEHHE CTPOUTH CEUECHUE
MHOTOTpaHHHKA,
M300paxarhb
MHOTOTPaHHUKH,
(GUrypsl 1 IOBEPXHOCTH
BpAILICHHUS], UX CEUCHMUS],
B TOM UHCJIE C IOMOIIbIO
JIEKTPOHHBIX CPE/ICTB;
YMEHHE IPUMEHSTh

T1P28
YYIIJI(MHA)
16,
VKI(MI)2,
YPI(MU)2 ,
VYPI(MI)4

31, 32,
33,34, 35
Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ilpakxmuyeckue 3anamus
8 popme peutenus
3a0au, 8bINOIHEHUS
KOHMPONILHBIX pabom,
Kapmouek-3a0anuil,
YCmHo20 onpoca.

Dxzamen
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CBOMCTBA
reoMeTpuIecKux Guryp,
CaMOCTOSITEIIEHO
¢dbopmynupoBatb
OTIpe/IeIeHUs
n3ydaeMbIX Guryp,
BBIIBUTaTh THITOTE3HI O
CBOMCTBAX M IPHU3HAKAX
reOMETPUIECKUX HuUryp,
000CHOBBIBATH WA
OTIPOBEPraTh UX; YMEHUE
MIPOBOJTUTH
KJ1accupUKanuio Guryp
M0 Pa3InIHBIM
MIPU3HAKAM, BBITIOTHSATH
HE0OX0IUMBbIE
JOTIOJTHUTEITHHBIE
MTOCTPOCHHS,
YVYIIAMU)16,
YKIA(MW)2, YPA(MU)2
, YPII(MIN)4

P29 ymenue cBoOOIHO
OTICpUPOBATH
MOHATHSAMHU: TUIONIA]Th
¢burypsl, 00beM GUTYPHI,
BEJIMYMHA YIIIa,
paccTosiHuEe OT TOYKH JI0
TUTIOCKOCTH, PACCTOSTHHE
MEX]Ty IPSIMBIMH,
paccTosIHUE MEKITY
TUTOCKOCTSIMU, IIJIONIA]Th
cdepsl, II01Ia b
MOBEPXHOCTH
MUPaMUJIBI, IPU3MBI,
KOHYCa, IWIHHIPA,
o0BeM Kky0a,
PSIMOYTOJIBHOTO
napauiesienurea,
MUPAMUJIBI, IPU3MBI,
WINHPA, KOHYCa,
1apa; yMeHUE HaXOIUTh
OTHOIIIEHHE 00HEMOB
1oJI00HBIX QUryp;
YVIIA(MU)11,
YKI(MN)2 ,
YPAMN)I1.1,
YPJI(MIN)4

TIP29
VYIIJI(MA)
11,
YKI(MH)2 ,
YPI(MI)1.
1,
YPI(MI)4

31, 32,
33,34, 35
Vi, V2,
V3, V4,
Vs, V6,
V7, V8

IIpaxmuyeckue 3anamus
6 (hopme peurenus
3a0au, 6bINOIHEHUS
KOHMPONLHBIX pabom,
Kapmouex-3a0aHutl,
YCMHO20 onpoca.

Dxzamen

71



P30 ymenwne cBoboano | [TP30 31, 32, Ilpakmuueckue 3anamus | Ik3ameH
OTNIEpPUPOBATH YVIII(MU) | 33, 34,35 | 6 popme pewenus
IMOHATUSIMH: JABIDKEHHE, | 3, Vi, y2, 3a0a4, 8bINOJIHEHUS
napajuiensHbiil nepenoc, | YYIIAMUN) | V3, V4, KOHMPOIbHBIX pabom,
CUMMETpHS Ha 6, V35, Ve, Kapmouek-3a0anuil,
TIJIOCKOCTH U B yyiagmn) | vz, V8 YCMHO20 onpoca.
POCTpaHCTBE, MoBopoT, | 10,

npeoOpa3oBaHme YVIII(MN)

10100Ms1, TT0J0OHEIE 16,

¢burypsr; ymenue YKAMMN)3.

pacrno3HaBaTh paBHple 1 | 1

1o100HbIE QUTYPHL, B

TOM YHCJIC B IPUPOJIC,

HCKYCCTBE, apXUTEKTYPE;

YMEHHE HCIIOIb30BaTh

reOMETPHUCCKUE

OTHOIICHHUS, HAXOUTh

TreOMETPHYCCKUE

BEJIMYUHBI (JIJTMHA, YTOJ,

I011a/1b, 00bEM) MpU

pEIICHNH 331a4 U3

JIPYrux y4eOHbIX

MIPEIMETOB U U3

peabHOM )KU3HU;

YVIII(MUA)3,

YVIII(MN)6,

YVITII(MI)10,

YVIII(MU)16,

YKA(MHN)3.1

P31 ymenue ceobomuo | ITP31 31, 32, Ilpaxmuueckue 3auamus | IKk3ameH
OTIEPHPOBATH YVIIA(MN) | 33, 34,35 | 6 popme pewenus
HOHSATUIMHU: 11, V2, V2, 3a0a4, 8bINOJIHEHUS
npsiMoyrosibHas cuctema | YVIIII(MU) | V3, V4, KOHMPOAbHBIX pabom,
KOOPJMHAT, BEKTOP, 16, V5, Ve, Kapmouek-3a0anuil,
KOOPJIMHATHI TOUYKH, YKAMN)2 | V7, V8 YCMHO20 onpoca.

KOOpPJIMHATBI BEKTOPA,
CyMMa BEKTOPOB,
IIPOU3BEACHUE BEKTOPA
Ha YHCJI0, PA3JI0KEHHUE
BEKTOpa 1o 6a3ucy,
CKaJISIpHOE
IIPOU3BENICHHUE,
BEKTOPHOE
IIPOU3BEACHHE, YTOJI
MEXKy BEKTOpaMu;
YMEHHUE UCIOJIb30BaTh
BEKTOPHBIN U
KOOPAMHATHBIA METOL
JUIsL peLeHus
reOMETPUYECKUX 3a/1a4 U
3aja4 ApYrux y4eOHbIX
IIPEAMETOB;
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OTNIEPUPOBATH
MOHSATUAMU: MaTpULa 2 X
2 1 3 X 3, onpenenuTeNb
MaTpHIIbI,
F€OMETPUUYECKUI CMBICTT
ONIPEIEIUTENS;
YVYIAMU)11,
YVIagMmuM)le,
YKI(MN)2

I1P32ymenue
MO/JIENIMPOBATH PEAIbHBIC
CUTYaI[MH Ha SI3bIKE
MaTeMaTHKHU; COCTABIISATh
BBIPAKEHUS, YPAaBHEHUSI,
HEpaBEHCTBA U UX
CUCTEMBI IO YCIOBHIO
3a/1a4y, UCCIIEI0BATH
ITOCTPOEHHBIE MOJIENH C
HCIIOJIb30BAHUEM
anmapara anreopsl,
UHTEPIPETUPOBATH
MTOJTY4EHHBIN pe3ynbTar;
CTPOUTH
MaTeMaTH4EeCKHE MOAEIN
C TIOMOIIBIO
TrE€OMETPUYECKUX
MOHSITHH U BEJINUHH,
pelarTh CBSI3aHHbIE C
HUMH IIPAKTHYECKUE
3a/1a4M; COCTABIIATh
BEPOSITHOCTHYIO MOJIEIIb
U UHTEPIPETUPOBATH
IIOJIy4YEHHBI pE3yJIbTaT;
pelaTh MpUKIaIHbIe
3a/la4M CPEeICTBAMHU
MaTeMaTH4eCKOro
aHaJln3a, B TOM YHUCJIE
COLIMAJIBHO-
9KOHOMMYECKOTO U
(bU3M4ECKOro Xapakrepa;
YYIIA(MU)16,
YKIA(MW)2, YPA(MU)2
, YPII(MIN)4

TIP32
VVIII(MI)
16,
YKI(MA)2,
YPIA(MH)2 ,
YPI(MU)4

31, 32,
33,34, 35
V2, V2,
V3, V4,
V5, Ve,
V7,V8

Ipakxmuyeckue 3anamus
6 (hopme pewrenus
3a0au, 8bINOIHEHUS
KOHMPOJILHBIX pabom,
Kapmouex-3a0aHutl,
YCMHO20 onpoca.

Dxzamen

ITP33ymenue BbIOMpAThH
TIOJIXO IS METO/T TSI
peLIeHus 3a/1a4H;
MOHUMaHUe 3HAYNMOCTH
MaTeMaTuKU B H3yYCHUU
MIPUPOTHBIX U
00I11eCTBEHHBIX
MPOLIECCOB U SIBJICHUIA;
yYMEHHE paclo3HaBaTh

T1P33
YYIII(MU)
11,
YKI(MI)2 ,
YPI(MI)1.
1,
YPI(MWN)4

31, 32,
33,34, 35
Y2, V2,
V3, V4,
V5, Ve,
V7,V8

Ipakmuueckue 3anamus
6 popme peutenus
3a0a4, 8bINOIHEHUS.
KOHMPONbHBIX pabom,
Kapmouex-3a0anull,
YCmHO20 onpoca.

Drzamen

73



IIPOSIBJICHUE 3aKOHOB
MAaTE€MAaTHUKU B
UCKYCCTBE, YMCHHE
IIPUBOJUTH IIPUMEPBI
MAaTEeMaTHYECKUX
OTKPBITHHA POCCUICKOHN U
MHPOBOH
MaTeMaTHYECKON HAYKH.
YVIIA(MU)11,
YKAMN)2 ,
YPAMMN)I1.1,
YPAMN)4

ITP34cBoGoaHO
OTICpUPOBATH
MOHATHSIMH:
paIMoHaILHOE YHUCIIO,
OeckoHEeYHast
nepuoandeckas Apoonb,
MTPOIICHTHI,
HPPAIMOHAIEHOE YHUCIIO,
MHOECTBa
paIMoHaIBHBIX
JNCHCTBUTEILHBIX YHCE,
MOJYJIb
JIEMCTBUTEIIFHOT'O YHCIIa;
CTETIEeHb C LEJIbIM
MoKasaresem,
HCII0JIb30BATh
MOIXOATIYIO (hopmy
3aMMcu JeHCTBUTENbHBIX
YyCeN JJIsl peleHus
MPAKTUYECKUX 33134 U
MIpE/ICTaBJICHUS IaHHBIX;
CTETEHb C
paloHaIbHbIM
rokasaresem; Jiorapupm
qucla, JeCATUYHbIC U
HaTypalibHbIE
JorapuQmsl;
YVIII(MU)3,
YVIII(MN)6,
YVIII(MI)16

T1P34
VVTII(MI)
3,
VVYTII(MI)
6,
VVTII(MU)
16

31, 32,
33, 34, 35
V2, V2,
V3, V4,
V35, Ve,
Y7, V8

IIpakmuyeckue 3anamus
6 (hopme peutenus
3a0au, 8bINOIHEHUS
KOHMPOJILHBIX pabom,
Kapmouex-3a0aHuil,
YCMHO20 onpoca.

Dxzamen

ITP35cBo60oaHO
ONIEPUPOBATH
MTOHSATHSIMH:
HaTypaJbHOE U LEN0e
YHUCJI0, MHOKECTBA
HATypaJIbHBIX U IENIbIX
YHUCel, UCIOJIb30BaTh
MIPU3HAKU JETUMOCTH
uenbix yncen, HOJ u
HOK HarypanbHbIX

TP35
VY3,
YVIIJIG,
VVYTIIIS.1,
VK2,
VP11,
VP2

31, 32,
33,34, 35
Y2, V2,
V3, V4,
V5, Ve,
V7,V8

Ipakmuueckue 3anamus
6 popme peutenus
3a0a4, 8bINOIHEHUS.
KOHMPOIbHBIX pabom,
Kapmoyex-3a0anutl,
YCmHO20 onpoca.

Drzamen
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qycesl AJIs PeLeHus
3aJ1a4, IPUMEHSTh
anroputMm EBKinna;
OCTaTKa 110 MOJYIIO,
3aMHChIBaTh
HaTypaJIbHbIE YUCIIA B
pa3IMYHbIX
MTO3ULMOHHBIX CUCTEMAX
CUHCJICHMUS;
KOMILJIEKCHOE YHUCIIO U
MHOKECTBO
KOMIIJIEKCHBIX YHCEN,
MIPE/ICTaBISATh
KOMIIJIEKCHBIE YHCIIa B
anreOpandeckou u
TPUTOHOMETPUYECKOMN
(dhopme, BBITIOTHATH
apudmeTnyeckue
orepanuy ¢ HUMHU U
n300paxaTh Ha
KOOPJIMHATHOM
MJIOCKOCTH.

YVIIA3, YVIII6,
YVIIA15.1, YK]2,

YP/1.1, YP]I2

ITP36 cBoOO HO I1P36 31, 32, llpakxmuueckue 3ansamus | IK3ameH
OTIEPHPOBATH YVIIAMN) | 33, 34,35 | 6 popme pewenus
MOHATUSIMU: TOXKIECTBO, | 3, V2, V2, 3a0a4, 8bINOJIHEHUS
ypaBHEHUE, YVIIAMN) | V3, V4, KOHMPOAbHBIX pabom,
HEPaBEHCTBO, 6, V5, Ve, Kapmouek-3a0anuil,
PaBHOCUJIbHBIE YVIIAMN) | V7, V8 YCMHO20 onpoca.
ypaBHeHUs U ypaBHeHHs- | 10,

CJIEJICTBUS, YVYIIA(MN)

PaBHOCUJIbHBIE 16,

HepaBeHCTBa; npuMeHsaTs | YKII(MUW)3.

pa3IMYHbIE METOIbI 1

pELICHHUs pallMOHATBHBIX
U 1poOHO-
palMOHAIBHBIX
ypaBHEHH, TPUMEHSThH
METO/ HHTEPBAJIOB IS
pELICHUS] HEPABEHCTB;
cBOOOJTHO OTIEPUPOBATH
MOHSATHSAMH: MHOTOYJICH
OT OJJHOM IIEPEMEHHOMN,
MHOTOYICH C [EeIBIMH
K03 puLreHTaMH,
KOPHU MHOTOYJICHA,
NPUMEHSATH JICTICHUE
MHOTOYJICHA Ha
MHOTOYJICH C OCTaTKOM,
teopemy besy u Teopemy
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Buera qns pemienus
3a1a4; CBOOOIHO
OTNIEPUPOBATH
MOHATUSAMHU: CUCTEMA
JIMHEWHBIX YPABHEHUH,
MaTpulla, OMPEICTUTEINb
Matpuiiel 2 Y 2 u ero
T€OMETPUYECKHUM CMBICII,
KCIOJIb30BATh CBOMCTBA
onpenenutens 242 mist
BBIYUCIICHUS €T0
3HAYEHMUS, MPUMEHSTH
OTIPENEeTUTENH JIJIst
pelIeHus: CUCTEMBI
JIMHEWHBIX YPAaBHEHUH,
MO/IETUPOBATH PEATbHBIC
CUTYaIIUH C TIOMOIIIBIO
CHUCTEMBI JIMHEWHBIX
YpaBHEHUH, UCCIIEIOBATh
MTOCTPOCHHBIE MOJIETTH C
MTOMOTIIBIO MaTPHIL U
OTIpEeaETUTENEH,
WHTEPIPETUPOBATH
MOJIyY€HHBIN pPe3yJIbTaT;
HCIIOJIb30BATh CBOMCTBA
JIEUCTBUIM C KOPHAMU IS

npeoOpazoBaHus

BBIPAKEHU;

YVIIA(MN)3,

YVIIA(MN)6,

YVYIAMN)10,

YVIIA(MU)16,

YK(MI)3.1

ITP37cBoO0OAHO I1P37 31, 32, Ilpakmuueckue 3anamus | Ix3amen
OTIEPHPOBATH YVIIIA(MU) | 33,34,35 | 6 popme pewenus
MOHATUAMU:  (PYHKITHS, 11, Vi, y2, 3a0ay, 8bINOJIHEHUS
CIIOCOOBI samanus | YYIIIA(MHN) | V3, V4, KOHMPOAbHBIX pabom,
GbyHKIMH, B3aUMHO 16, Vs, Ve, Kapmouek-3a0anuil,
ooparueie  Qynkuuu, | YKAMMH)2 | V7, V8 YCmHo20 onpoca.
KOMMO3HIIUs (QYHKIIUH,

rpaduk byHKIUY,

BBITIOJTHSATh

JIIeMEHTapHbIe

npeoOpa3oBaHUs

rpaduKoB  (QYHKIMIA;

o0nacTe ompeeneHus

u MHO>KECTBO

3HaYeHUH  (QyHKUUH,

HYIH byHKIUY,

MIPOMEKYTKH

3HAKOTIOCTOSIHCTBA;

YETHBIE u
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HEUYETHBIE
dynkmmy,
[IEPUOIUUECKHE
dynxumny,
IIPOMEKYTKH
MOHOTOHHOCTH
GyHKIMH, MaKCUMYMBI
" MUHHMYMBI
¢byHKIMu, HanboJIbIICE
" HauMEHbIIIee
3Ha4YeHue (QYHKIUU Ha
MIPOMEXKYTKE;
CTeTNeHHass (QYHKUHUA C
HaTypaJIbHBIM U LIE€JIbIM

MoKa3aresem,
rpadguk CTEIEHHOM
byHKIIAN c

HaTypaJIbHbIM U LEJIbIM
nmokasareseM, rpaduk
KOpHS N-OMl CTENEeHU
KaK GyHKIIHI
oOpaTHOW CTEenmeHu C
HaTypaJbHbIM

MOKAa3aTeseM;

OTICpPUPOBATH
MMOHATHSAMM: JIMHEHHAS,
KBaJIpaTHYHAs u
TpOOHO-JIMHEHHAS

(YHKIMH, BBIIOJIHATH

AIIEMEHTAPHOE
UCCIIEIOBAHHE "
MOCTPOCHHE 174
rpauKoB;
MoKazarelbHast U
norapudMuIeckas
(GyHKIIMHU, UX CBOWCTBA
u rpaduku,
UCIIOJIb30BAaTh ux

rpaduKu Ui pelieHus
YPaBHEHUI;

YVIIA(MU)11,
YVIII(MU)16,
YKI(MUN)2
ITP38cB0GOIHO TIP38 31, 32, Ilpakmuueckue 3anamus | Ik3ameH
OIepUpoOBaTh YVIIA(MN) | 33, 34,35 | 6 hopme pewenus
MOHATHSIMHU: cunyc, | 10, Y2, V2, 3a0a4, 6bINONHEHUs.
KOCHUHYC, TaHTEHC, YVIIAMN) | V3, V4, KOHMPOIbHBIX pabom,
KOTAaHT€HC YHMCIIOBOTO 16, V35, Ve, KapmoueK-3a0anull,
aprymenTa; apkcunyc, | YYIIAMM) | V7, V8 YCmHO20 onpoca.
17

aApKKOCHHYC u
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ApKTaHI'€HC YHUCIIOBOTO
apryMeHTa.

CBoGoaHO
OIIepUpOBaTh
MOHATHAMU:
TPUTOHOMETPHYECKAS
OKPY>KHOCTb,
olpeieNieHue
TPUTOHOMETPHUYECKIX
GyHKIMH —~ YUCIIOBOTO
apryMeHTa;
HCI0JIb30BATh
rpaduku QyHKUMN 115
UCCIIEIOBAaHUS
IIPOLIECCOB "
3aBUCUMOCTEN npu
pelieHnd  3a1a4 U3
OPYIUX y4eOHBIX
MIPEAMETOB U PEANbHOU
KHU3HH, BBIPAXKaTh
dbopmynamu
3aBHCUMOCTH  MEXKIY
BEIMYUHAMY;

VYIIJI(MI)10,
VYIIJI(MN)16,
VYIIJIMU)17

T1P39 cB0GOIHO
OTIepUpOBAThH
MOHATHSIMHU:
apudmernyeckas u
reoMeTpuyecKas
nporpeccusi, 6eCKOHEYHO
yObIBaroIas
reoMeTpuyecKas
Mporpeccusi, TMHEUHbBIN
Y DKCIIOHEHIIUATIbHBIN
poct, hopMyma CIOKHBIX
MIPOLIEHTOB;
MOCJIEIOBATENLHOCTb,
CHIOCOOBI 3aJaHUs
MOCJIeIOBATETFHOCTEH,
MOHOTOHHBIE U
OTpaHUYEHHBIC
MOCJIeIOBATEIHLHOCTH,
MMOHUMATh OCHOBBI
3apOKICHUS
MaTeMaTH4YeCKOTO
aHallM3a KaK aHaln3a
OCCKOHEYHO MaJlbIX;
HenpepbIBHBIE (YHKIIHH,
TOYKH pa3pbiBa rpaduka

TIP39
YYIIJI(MHN)
11,
YKI(MU)2 ,
YPI(MI)1.
1,
YPIA(MI)4

31, 32,
33, 34,35
Vi, V2,
V3, V4,
V5, Ve,
V7, V8

IIpaxmuyeckue 3auamus
6 (hopme pewrenus
3a0a4, GbINOJHEHUS
KOHMPOILHBIX pabom,
Kapmouek-3a0anuil,
YCMHO20 onpoca.

Drzamen
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(YHKIMH, aCHMITTOTHI
rpaduka QyHKIIH;
(byHKIMS, HETIPEphIBHAS
Ha OTpe3Ke, IPUMEHSTh
CBOMCTBA HENPEPBIBHBIX
GYHKIWH JUTSE pEIICHHST
3ajay;

YYIIAMU)11,

YKAMN)2 ,

YPAMUN)I.1,

YPI(MIN)4

11P40 cBoGoIHO 11P40 31, 32, Ilpakmuueckue 3auamus | Ik3amen
OTIEPHPOBATH YVIIAMUN) | 33, 34,35 | 6 popme pewenus
MOHATHSMMU: TIepBas U 3, Vi, V2, 3a0au, 8bINOIHEHUs.
BTOpasi MPOU3BOIHbBIC Yyiagmn) | vs, v4, KOHMPOAbHBIX pabom,
GbyHKIIMH, KacaTenpHas K | 6, V35, Ve, Kapmouek-3a0aHuli,
rpaduky QyHKIUH. YVIIAMU) | V7, V8 YCmMHO20 onpoca.
Beraucnsate 16

MIPOU3BOJIHBIC CYyMMBEI,
MIPOU3BEICHHUS, YACTHOTO
Y KOMIIO3HIIHH JIBYX
GbyHKIMHA, 3HATH
TIPOU3BOTHBIC
3JIEMEHTaPHBIX
(YHKIIMI; KCTIOJIB30BaTh
FeOMETPUUYECKUI U
(bUBUYECKUN CMBICTT
MPOU3BOTHOM JJIst
pelIeHus 3a/1au.
Hcnonb3oBarh
MIPOU3BOJIHYIO JUIS
UCCleoBaHus PYHKINN
Ha MOHOTOHHOCTb U
AKCTPEMYMBI; HAXOIUTh
HauOoJIbIIICe U
HauMEHbBIIIee 3HAYCHUS
(GYHKIIMY HETIPEPHIBHOM
Ha OTPE3KE;
UCII0JIb30BATh
MIPOU3BOIHYIO IS
HAXO0XJICHUS
HAWTYYIIEro pemieHus B
MIPUKIAIHBIX, B TOM
YHCIie COIMATbHO-
SKOHOMHYECKHUX,
3a/avax, Jist
oTpe/ieNieHUs] CKOPOCTH
U YCKOpEHUS TpoIriecca,
3aJJaHHOTO (POPMYIIOi
WIH TpapHrKOM;
YVIII(MUN)3,
YVITJI(MIN)6,
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VYTII(MI)16

I1P41
OTIEPUPOBATH
IIOHATUSIMU .
MHO>KECTBO, OHepaHI/II/I
Hal MHOXECTBAMHU,
ompenieJieHue, Teopema,
ypaBHEHUE- CJIEICTBUE,
CBOMCTBO
MaAaTEMATHUUYCCKOT'O
00BEeKTa,
JI0Ka3aTeJIbCTBO,
PaBHOCHUIIBLHBIE
YpaBHEHUA U
HEpPaBEHCTBA.

CBO0OIHO

Ucnons3oBars
TEOPETUKO-
MHO>KECTBEHHBIM
ammapar i ONHUCAHH
peanbHBIX MPOIIECCOB U
SIBJICHUI, npu
pemeHuyn  3a7gad 3

TPYTUX y4eOHBIX
PEIMETOB;

VYIIJI(MI)16,
VKI(MU)2, VPI(MU)2
, YPJI(MI)3

TIP41
VVIII(MI)
16,

YKII(MA)2,

YPI(MU)2,

YPJI(MU)3

31, 32,
33,34, 35
Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ipakxmuyeckue 3anamus
6 (hopme pewenus
3a0au, 8bINOIHEHUS
KOHMPOJIbHBIX pabom,
Kapmouex-3a0aHutl,
YCMHO20 onpoca.

Dxzamen

I1P42 cB0GOIHO
OTICpUPOBATH
ITOHSATHSIMH:
HppaliOHaJIbHBIC,
[IOKa3aTeNbHbIE U
Jorapu(pMUIECKHe
HEPAaBCHCTBA, HAXOUTh
WX PEIICHUS C TOMOIIBIO
PaBHOCHIIBHBIX
MePEeX0/I0B;
TPUTOHOMETPHYECKOE
HEPaBEHCTBO, TPUMEHSTh
He00x0oIuMBbIe (HOPMYITBI
JUISL PEIIeHUs OCHOBHBIX
THUIIOB
TPUTOHOMETPHUECKUX
HEPaBEHCTB; CHCTEMa U
COBOKYITHOCTb

T1P42
VVIII3,
VVILI6,
VVIII15.1,
VKJI2,
VPJII.1,
VP2

31, 32,
33, 34,35
V2, ¥2,
V3, V4,
V5, Ve,
Y7,V8

Ipaxmuueckue 3anamus
6 (hopme pewrenus
3a0au, GbINOJHEHUS
KOHMPOJIbHBIX pabom,
Kapmouex-3a0aHutl,
YCMHO20 onpoca.

Drzamen
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YPaBHEHUH U
HEPABEHCTB,
PaBHOCHJIBHBIE CHCTEMBI
U CUCTEMBI-CIIEJICTBUS,
HaXOJUTb PELICHUS
CUCTEMBI U
COBOKYITHOCTEMN
paloHaIbHbIX,
HppallOHAJIbHBIX,
[I0Ka3aTeIbHbIX U
norapu(pMUIECKUX
YpaBHEHUU U
HEPABEHCTB;
OCYILIECTBIISITH OTOOP
KOpHEH IIPU pelIeHUN
TPUTOHOMETPHUUECKOTO
YpaBHEHUS;

YVIIA3, YVIII6,
YVIIA15.1, YK]2,

YP/1.1, YP]I2

11P43 pemarb 11P43 31, 32, llpakxmuueckue 3ansamus | IK3ameH
paroHaIbHBIE, VYVIIAMUN) | 33, 34,35 | 6 popme pewenus
HppaIoHaNIbHEIE, 11, V2, V2, 3a0a4, 8bINOJIHEHUS
MoKa3aTeIbHbIC, YVIIAMN) | V3, V4, KOHMPOAbHBIX pabom,
morapuMudeckue U 16, V5, Ve, Kapmouek-3a0anuil,
TPUTOHOMETPUICCKHE YKAMN)2 | V7, V8 YCMHO20 onpoca.

ypaBHEHUS u

HEPaBEHCTBA,

CoJIepKaIue MOIYJIN
rapameTphl;

[Ipumenars
rpaduyeckue MeTOIbl
JUIS pellieHus] ypaBHEHU N
Y HEPABEHCTB, a TAKXKe
3a/1a4 ¢ mapaMeTpamu;
MOJENUPOBAThH PeabHbIC
CUTYaIlUU Ha SI3bIKE
anreOpbl, COCTABIATH
BBIPKEHUS, YPABHEHHUS,
HEPaBEHCTBA U UX
CUCTEMBI IO YCIOBUIO
3a/1ayu, UCCIIEI0BAThH
MMOCTPOEHHBIE MOJIETH C
HCIIOJIb30BAHUEM
amnmapara anreopsl,
WHTEPIPETUPOBATH
MOJY4YEHHBIN pe3ysbTar
YVIaAMN)11,
YVyIaMmun)le,
YKI(MUN)2
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[1P44 ctpouts rpaduku | [1P44 31, 32, Ilpaxmuueckue 3anamus | Ik3amen
kommo3uiuu ¢pyukuuii ¢ | YYIIIA(MUN) | 33, 34,35 | 6 popme pewenus
IIOMOIIBIO 3, V2, V2, 3a0a4, 8bINOJIHEHUS
3JIEMEHTapHOTO yyiamn) | vs, v4, KOHMPOIbHBIX pabom,
HCCIIEOBAHNS U CBOMCTB | 6, V5, Ve, Kapmouek-3a0anuil,
KOMIIO3HUIIUH ABYX yyviiagmn) | vz, V8 YCMHO20 onpoca.
(byHKUIUI; CTPOUTH 10,

reoMerpuueckue odpasel | YVYIII(MN)

YpaBHEHUH U 16,

HEPaBEHCTB Ha YKI(MUN)3.

KOOPJIMHATHOM 1

IUIOCKOCTH;, CBOOOJIHO

OTICpUPOBATH

MOHATUAMU: TpaPUKU

TPUTOHOMETPUICCKHIX

(GYHKIMI; TPUMEHATh

GyHKIMM JUTS

MOJICITUPOBAHUS U

WCCIICIOBAHUS PEaTbHBIX

TIPOIIECCOB.

YVITJI(MUN)3,

YVITJI(MIN)6,

YVITJI(MI)10,

YVII(MU)16,

YKA(MWN)3.1

I1P45 cBoGoOaHO I1P45 31, 32, llpakxmuueckue 3ansamus | IK3ameH
OTIEPHPOBATH YVIIA(MN) | 33, 34,35 | 6 hopme pewenus
OHSITUSIMMU: 3, V2, V2, 3a0a4, 8bINOJIHEHUS
nepBooOpasHas, YKI(MN)2, | V3, V4, KOHMPOAbHBIX pabom,
onpenenEHHbIN YPAMN)2, | V5, Ve, Kapmouek-3a0anuil,
HUHTETpaJl, HAXOAUTh YPJ(MU)3 V7, V8 YCMHO20 onpoca.
nepBooOpa3HbIe

3NIEMEHTAPHBIX (QYHKINN
Y BBIYUCIISITH MHTErpasl
no ¢popmyine Herorona—
JleliOHMIIa; HAXOTUTH
TUTOIIA/T! TITIOCKUX
¢buryp u 06bEMBI TETI C
MOMOIIBIO UHTETPAa;
UMETh MPEICTABICHHUE O
MaTeMaTH4eCcKOM
MOJICTTUPOBAHUH Ha
pUMepe COCTaBIICHHS
mddepeHnanbHbIX
yYpaBHEHHIA; peliaTh
NPUKJIaJHbIC 33a]a4H, B
TOM YHCJIE COIMAIBHO-
HKOHOMHYECKOTO U
(du3MUeCcKOro Xapakrepa,
CpelncTBaMu
MaTeMaTH4ecKoro
aHaIM3a
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VVII(MN)3,
YKI(MN)2, YPI(MU)2
, YPII(MU)3

I1P46 cBoOouo | [1P46 31, 32, Ilpakmuueckue 3anamus | Ixk3ameH
OTIEPUPOBATH YVIAMUN) | 33, 34,35 | 6 popme pewenus
ocHoBHBIMU noHsTHsMU | 10, V2, V2, 3a0a4, 8bINOJHEHUs
CTEPEOMETPUHU npu | YYIII(MHN) | V3, V4, KOHMPONbHBIX pabom,
perieHuun 3a1a4 u | 16, V35, Ve, Kapmouek-3a0anutl,
MIPOBEJICHU U YVIIAMU) | V7, V8 YCMHO20 onpoca.
MaTeMaTHYEeCKUX 17
pacCyXIEHUI;
MIPUMCHSTH AKCHOMBI
CTepEOMETPUH u
CJICJICTBHS u3 HUX
MIPUPEIICHUH
TCOMETPUYECKHUX 3aJ1a4y;
KJ1acCU(pULPOBAThH
B3aUMHOE
pacIioIoKeHHe TIPSIMBIX B
MIPOCTPAHCTBE,
IJTIOCKOCTEHN B
MPOCTPAHCTBE, TMPSMBIX
u IJIOCKOCTEMN B
MPOCTPAHCTBE;
CBo0OoaHo
OTIEPHPOBATH
MTOHSATUSIMH, CBA3aHHBIMH
c yriamMu B
MPOCTPAHCTBE:  MEXIY
MPSMBIMHU B
MPOCTPAHCTBE,  MEXKIY
MPSMOM M TJIOCKOCTBIO;
YVYIIA(MN)10,
YVIIA(MA)16,
YVYITA(MIN)17
11P47 cBoOoaHO | [1P47 31, 32, Ilpaxmuueckue 3auamus | Ik3ameH
OIIEpUPOBATH YVIIA(MN) | 33, 34,35 | 6 hopme pewenus
MMOHSATHSIMHM, CBsI3aHHBIMH | 11, Y2, V2, 3004y, 8bINOJIHEHUS
C MHOTOTpaHHUKaMU; YKAMN)2, | V3, V4, KOHMPObHBIX pabom,
CBOGOIHO YPAMN)IL. | V5, V6, Kapmouek-3a0anull,
pacrmo3HaBaTh OCHOBHBIE L v7, 8 yeninoeo onpoca.
YPA(MN)4

BUJIBI
MHOTOTPaHHUKOB(TIPU3M

a, MUpaMuIa,
IIPSAMOYT OJIbHBIN
napajuiefnenumnen, Kyo);
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KJIaccu(puIpoBaTh
MHOTI'OI'paHHUKU,
BBI6I/IpaSI OCHOBaHHA IJIA
KIIacCU(UKAIUH;
cBOOOJTHO ~ OINEpPHUPOBATH
IIOHATUAMU, CBA3aHHBIMU
C CCUYCHUEM
MHOTI'OIr'paHHUKOB
IUIOCKOCThIO;

BeImosHsTh
napajuiesbHoe,
[EHTPAIbHOE "
OpPTOTOHAIIBHOE
MIPOCKTHPOBAHKE
¢buryp Ha IUIOCKOCTb,
BBITIOJTHSATH
nzo0paxeHus:  Guryp
Ha TUIOCKOCTHU; CTPOUTH
CeUeHUs
MHOTOTPaHHUKOB
Pa3TUIHBIMHA
METOJ/IaMH, BBIIIOTHSTH
(BBIHOCHBIC)  IIOCKHE
YepTeKH U3 PUCYHKOB
MPOCTBIX  OOBEMHBIX
¢buryp: BHI CBEpXy,
cOOKYy, CHU3Y;
BBIYMCIIATh  IUIOLIAIH
MOBEPXHOCTEH
MHOTOTPaHHUKOB
(mpu3ma, TMpamuia),
F€OMETPUYECKUX TEN C

MIPUMEHECHHUEM

opmyu;

YVYIIAMN)11,

YKIA(MN)2 ,

YPA(MN)I.1,

YPJI(MIN)4

[TP48 cBoOOIHO 11P48 31, 32, Ilpaxmuueckue 3auamus | Ik3ameH
ONIEPUPOBATH YVIII(MU) | 33, 34,35 | 6 popme pewenus
MOHATUSIMH, 3, V2, V2, 3a0ay4, 8bINOJIHEHUS
COOTBETCTBYIOIIMMHU YVIII(MH) | V3, V4, KOHMPOIbHBIX pabom,
BEKTOPaM U 6, V5, Ve, Kapmouek-3a0anuli,
KOOpJMHATaM B YVIII(MA) | V7, V8 YCMHO20 onpoca.
IIPOCTPAHCTBE; 16

BBITOJTHATH JICHCTBUS
HaJl BEKTOPaMH;
cBOOOJTHO OTIEPUPOBATH
MIOHSITHEM BEKTOP B
NIPOCTPAHCTBE;
BBITOJTHSATH OTIEPaIn
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HaJl BEKTOpaMHU;
3aJ1aBaTh IVIOCKOCTh
YpPaBHEHHUEM B
JIEKapTOBOM CHUCTEME
KOOpJMHAT;
YVIIAMUA)3,
YVYIIAMUN)6,
YVYIAMUN)16

[1P49 pemats 3amauu
Ha JI0Ka3aTeIbCTBO
MaTeMaTUUECKHUX
OTHOIIIEHUM n
HaXO0XXICHHE
T€OMETPUUECKHUX
BEJIMYUH, MIPUMEHSIS
W3BECTHBIE METOIBI TIPU
pereHuun
MaTeMaTHYECKHX 3aJad
MOBBIIIEHHOTO i
BBICOKOT'O YPOBHSI
CIIOJKHOCTH,
MIPUMEHSATH
MpocCTeuIIe
MporpaMMHBbIE
CpeacTBa u
3JIEKTPOHHO-
KOMMYHUKAI[MOHHbIE
CHUCTEMBI TIPU PEIICHUU
CTEPEOMETPUUECKUX
3aja4;

W3Bnekars,
npeoOpa3oBHIBATh U
HMHTEPIIPETUPOBATH
nHpopMaITrIo 0
MPOCTPAHCTBEHHBIX
reOMETPUYECKUX
dburypax,
NPEACTaBICHHYIO Ha
4yepTekax U pUCYHKaX;
NPUMEHSATH MTOJTy4eHHbIC
3HaHUS Ha IPAKTUKE:
CpaBHUBATh U
aHAJIM3UPOBATh
peanbHble CUTYaIUH,
MPUMEHSATh U3y4YEHHbIE
MOHATHUSA B IPOLIECCe
MOMCKA PeLIeHUs
MaTeMaTH4YeCKU
cOpMyYIHPOBAHHOM
npooemsl,
MOJIEIUPOBATH pealibHbIE

TIP49
VVIII(MI)
3,
VVTII(MI)
6,
VVTII(MI)
10,
VVYTII(MI)
16,
VKJI(MI)3.
1

31, 32,
33, 34, 35
V2, V2,
V3, V4,
V5, V6,
V7,V8

Ipakxmuyeckue 3anamus
6 ghopme pewrenus
3a0au, 8bINOIHEHUS
KOHMPOJIbHBIX pabom,
Kapmouex-3a0aHuil,
YCMHO20 onpoca.

Dxzamen
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CHUTYalllu Ha S3BbIKE
TeOMETPHUH, UCCIIET0BATD
IIOCTPOEHHBIE MOJIENIN C
WCTOJIb30BAHUEM
reOMETPUIECKUX
MOHSTUI U TEOPEM,
ammapara anreopsl,
pemaTh MPaKTHYECKHEe
3aJjauM, CBSI3aHHBIC C
HaXOXKJICHUEM
reOMETPUIECKUX
BEJIMYUH; UIMETh
Mpe/icTaBICHUs 00
OCHOBHBIX dTarax
Pa3BUTHS TEOMETPUH KaK
COCTaBHOM 4acTH
dbyHIaMeHTa pa3BUTHS

TEXHOJIOTHH

YVIIA(MA)3,

YVIIA(MN)6,

YVYIIAMN)10,

YVIIAMUA)16,

YKI(MUN)3.1

I1P50 CBOOOIHO I1P50 31, 32, llpakxmuueckue 3ansamus | IK3ameH
OTIEpUpPOBATH VVIII3, 33, 34,35 | 6 popme pewenus
MMOHATUSIMH, YVIII6, V2, V2, 3a0a4, 8bINOJIHEHUS
CBSI3aHHBIMU C YVII15.1, V3, V4, KOHMPOAbHBIX pabom,
HWIMHAPUYECKOM, VK2, V5, Ve, Kapmouek-3a0anuil,
KOHUYECKOU u | YPII.1, V7, V8 YCMHO20 onpoca.
chepuyeckoi YP/I2

MMOBEPXHOCTSMH,

OOBSACHATH  CIOCOOBI
MOJIyYCHHUS; C TEJIAMH
BpaIICHUS:
UWIMHIPOM, KOHYCOM,
chepoit m 1mapom; c
KOMOMHAIMSIMU Te
BpalleHus "
MHOTOT'PaHHHKOB:
MHOTOT'PaHHHUK,
BIIMCAHHBIN B cdepy U
OTIMCAHHBIH OKOJIO
cdepsl, chepa,
BIIMCaHHAS B
MHOTOTpaHHUK WIn
TEeJIO BpAIICHHUS;

Pacrnio3naBats
TENna
BpalieHUs (IUIHH]ID,
KOHYC, cdepa U 1map) u
O0OBICHATH CIIOCOOBI
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MOJTyYEeHUS Ten
BpaIlleHUs;
KJIaccu(puIpoBaTh
B3aMMHOE
pacrosio)keHue  cdepsl
" TUTOCKOCTH;
BBIUMCIIATH BEITMYUHBI
HIIEMEHTOB
MHOTOT'PaHHUKOB U TeIl
BpalieHus, oObEMBI U
TUTOIIIA M
ITOBEPXHOCTEH
MHOTOTPaHHUKOB U Tell
BpaIeHws,
T€OMETPUYECKUX TeJ C
MpUMEHEeHUEM (HOpMYIT;
BBIYUCIIATD

COOTHOIIICHUS ~ MEXKIY
TJTONIAIMK
MOBEPXHOCTEN 51

00béMaMHu  MOJOOHBIX
Tell,

N3obpaxaTh
n3ydaembie  QUTYPHI,
BBITIOJTHATH(BEIHOCHBIE)
IUIOCKUE YEPTeXH W3
PUCYHKOB MPOCTHIX
00BEMHBIX (UTYDP: BUI
CBEpXY, COOKy, CHH3Y,
CTPOHTH CEYCHUS Tel
BpalllcHUS;

VY13, YVIIJIG,
VVYIIIIS.1, VK2,

YPJI1.1, YP]I2

I1P51 3agaBath | [IP51 31, 32, Ilpaxmuueckue 3auamus | Ik3amen
wiockocTs ypaBHeHueM | YYIIIA(MUN) | 33, 34,35 | 6 popme pewenus

B JIGKapTOBOM cucteme | 3, V2, V2, 3a0ay, 8bINOJIHEHUS]

KOOPJIMHAT; pemats | YKAMN)2, | V3, V4, KOHMPObHBIX pabom,
reomeTpuueckue 3amauu | YPII(MU)2 , | V5, V6, Kapmouek-3a0anuil,

Ha BblyHcieHue yrinos | YPJ(MI)3 V7, V8 YCmHo20 onpoca.

MEXJy TNpsMBIMH U
IJIOCKOCTSIMU,
BBIYMCIIEHUE PACCTOSHUN
OT TOYKH J0 IUIOCKOCTH,
B I1I€JIOM, Ha IPUMEHEHHE
BEKTOPHO-
KOOPJIMHATHOIO MeETOo/a
IIPU PELICHNH;

¢B0O0OIHO
OTIePUPOBATH
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MMOHSATUSIMH,
CBSI3AaHHBIMU v
JIBUKCHUEM B
MPOCTPAHCTBE,  3HATh
CBOMCTBA JIBUKCHUM;

VYIIJI(MI)3,
VKI(MU)2, VPJI(MU)2
, YPII(MID)3

[TP52 BBIIOJIHATH
M300paKeHUS
MHOTOTPAaHHUKOM H TEJ
BpAIICHUS TIPH
napauieIbHOM
MEePEeHOCe, LIEHTPATbHOMN
CUMMETpPHH, 3€PKaJIbHON
CUMMETPHH, TIPH
MTOBOPOTE BOKPYT
MIPSIMOM,
npeoOpazoBaHus
oI00Us; CTPOUTH
CeUeHUs
MHOTOTPAaHHUKOB ¥ TEJ
BpAIICHUS: CEUCHUS
IUIUHIpA (TMapajuieIbHO
U NIEPIICHIUKYISIPHO
OCH),CEUCHUS
KOHYyca(mapauiebHOe
OCHOBAHUIO U
MPOXOIsIIee uepes
BEpIINHY), CCUCHUS
1apa; UCIoJib30BaTh
METO/IbI IIOCTPOCHUS
CEUEHUI: METO/I CJIEJIOB,
METO/1 BHYTPEHHETO
MIPOEKTUPOBAHUS, METO]T
MepeHoca CeKyien
IJIOCKOCTH;
YVIIA(MU)11,
YVIIA(MU)16,
YKIA(MUN)2

TIP52
VVIII(MI)
11,
VVYTII(MI)
16,
VKJI(MH)2

31, 32,
33, 34, 35
V2, V2,
V3, V4,
V35, Ve,
V7,V8

Ipakxmuyeckue 3anamus
6 ¢hopme pewrenus
3a0au, 8bINOIHEHUS
KOHMPOJIbHBIX pabom,
Kapmouex-3a0aHuil,
YCMHO20 onpoca.

Dxzamen

TIP53 noxaseiBath
r€OMETPUUECKHE
YTBEPKJICHUS;
MIPUMEHATD
reoMeTpuueckue (hakThl
JUIS peLIeHUs
CTEPEOMETPUUYECKUX
3a/1a4, Ipearnoaararommnx
HECKOJIBKO II1aroB
pelieHus1, e yCIOBUS
MIPUMEHEHHUS 3aaHbI B

T1P53
YYIIJI(MH)
6,
YYIIJI(MH)
11,
YYIIJI(MH)
10,
YYIIZI(MHA)
15.1
YYIIJI(MH)
17

31, 32,
33,34, 35
Y2, V2,
V3, V4,
V5, Ve,
Y7,V8

Ilpakmuueckue 3anHamus
6 hopme peutenus
3a0a4, 8bINOJHEHUS.
KOHMPOIbHBIX pabom,
Kapmoyex-3a0anutl,
YCmHo20 onpoca.

Drzamen
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SIBHOW W HESIBHOU
dbopme; pemath 3a1a9u
Ha JI0Ka3aTesIbCTBO
MaTeMaTHYECKUX
OTHOILICHUI U
HAaXO0XJICHUE
FEOMETPUUECKHUX
BEJIMYUH; IPUMEHSATH
MPOTrpaMMHBIE CPEJICTBA
Y BJIEKTPOHHO-
KOMMYHUKAI[MOHHBIC
CUCTEMBI TIPU PEIICHUHN
CTEPEOMETPUUECKUX
3a/1a4; IPUMEHATD
MOJTy4YCHHBIC 3HAHUS Ha
MPaKTUKE: CPABHUBATb,
aHATM3UPOBATH U
OIIEHUBAThH PEATbHBIC
CUTYaIlNH, TIPUMEHSITh
W3y4YEHHBIEC TIOHSTHS,
TEOpPEMBI, CBOMCTBA B
MpoIiecce MOucKa
pereHus
MaTeMaTHYeCKU
chopMyIUpPOBaAHHOM
poOJIeMBI,
MOJENUPOBAThH PeabHbIE
CUTYaIlUH Ha SI3bIKE
Te€OMETPHH, UCCIIE0BATh
MIOCTPOCHHBIE MOJIEIIU C
HCII0JIb30BaHUEM
reOMETPUUECKUX
MOHSTUH U TEOPEM,
amnmapara anreopsl,
peuaTh MpaKTH4YeCcKHue
3aJlauu, CBSI3aHHbBIE C
HAX0XJICHUEM
TreOMETPHUECKUX
BEITUYMH; UMETh
MpeicTaBIeHHs 00
OCHOBHBIX 3Tarax
pPa3BUTHUS TEOMETPUHN KaK
COCTaBHOM 4acTH
(dbyHIaMeHTa pa3BUTHS
TEXHOJIOTHH.
YVITII(MN)6,
YVIIA(MU)11,
Yyiamm)io,
YyIaMmmMn)1s.1
YVIII(MIN)17
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[1P54
OIEpUpPOBATH
MOHATHSIMHU: rpad,
IIJIOCKUI rpag,
CBS3HBIA rpad, NMyTb B
rpade, T1emb, LUK,
JIepeBo, CTENEHb
BEPIIIHMHEI, JIEpEBO
CIIy4alHOTO
AKCIEPUMEHTA;
CIy4alHbII
AKCHEPUMEHT(OMBIT),
ciiyJaitHoe  coObITHE,
3JIEMEHTapHOE
Cly4aiHOe coObITHE
(37eMeHTapHBIN UCXO0.)
CIy4aHOTO OIIbITA,
HaXOJHUTh BEPOATHOCTH
COOBITUH B OMBITAX C
PaBHOBO3MOKHBIMH
3JIEeMEHTapHBIMU
COOBITUSIMH, HaXOIHUTh
u dbopMynupoBaTh
COOBITHS: TIEpECCUCHHE,
o0beIMHEHNE JTaHHBIX
COOBITHIA, coOBITHE,
MIPOTUBOIIOJIOKHOE
JTaHHOMY,
HCI0JIb30BATh
JarpamMmbl
KOOPJIUHATHYIO
NpSAMYIO JJIsl pelIeHHs
3aa4,  IOJIb30BaThCS
dbopmMynoil  crokeHus
BEPOSITHOCTEH L
BEPOSITHOCTEH JBYX U
Tpex CIIy4alHBIX
COOBITHIA;

VYIJIMI)11,
YKI(MU)2 ,
YPI(MU)1.1,
YPJ(MUN)4

CcBO0OIHO

Ditnepa,

T1P54
YYIIJI(MHA)
11,
VKI(MH)2,
VYPI(MI)1.
1,
YPI(MU)4

31, 32,
33,34, 35
Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ilpakxmuyeckue 3anamus
8 popme peutenus
3a0au, 8bINOIHEHUS
KOHMPOJILHBIX pabom,
Kapmouek-3a0anuil,
YCmHo20 onpoca.

Dxzamen

IIP55 onepuposats
MOHATUAMM: YCIOBHAs
BEPOSITHOCTb,
YMHOKEHHUE
BEPOSITHOCTEH,
HE3aBUCUMBbIE COOBITHS,
JIEPEBO CIIy4aHOIO
JKCIIEpUMEHTA,
HAaXO0JIUTh BEPOSTHOCTH

TIP55
VYTII(MU)
3,
VYTII(MU)
6,
VYTII(MU)
16

31, 32,
33,34, 35
Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ipakmuueckue 3anamus
6 hopme peutenus
3a0a4, 8bINOIHEHUS.
KOHMPONbHBIX pabom,
Kapmoyex-3a0anutl,
YCmHO20 onpoca.

Drzamen

90



COOBITHIA C TOMOTIIBIO
IIpaBUJIa YMHOXKEHHUS,
JIEPEBA CIIY4alHOTO
OIIbITa, UCII0JIb30BAThH
dbopMyITy MOTHOU
BEPOSTHOCTH, (popmyIry
baiteca npu pemenun
3aJ1a4, ONpPENeIATh
HE3aBUCUMOCTb COOBITUI
o GpopmyIie u 1o
OpraHu3anuu
CIIy4aiHOTO
AKCIEPUMEHTA;
MPUMEHSTH H3yICHHBIC
KOMOMHATOpHbIE
dbopMyIbl U1t
MIEPEYUCIICHUS
3JIEMEHTOB MHOKECTB,
AJIEMEHTAPHBIX COOBITHI
CIIy4aHOT'O OTIBITA,
pelIeHus 3a1a4 1o
TEOPUU BEPOSTHOCTEM;

YVITJI(MUN)3,

YVITII(MN)6,

YVIII(MI)16

IIP56 cBoGOAHO I1P56 31, 32, llpakxmuueckue 3ansamus | IK3ameH
OTIEPHPOBATH YVIIAMN) | 33, 34,35 | 6 popme pewenus

TOHSATUSMH: OMHAPHBIN 10, Vi1, V2, 3a0a4, 8bINOJIHEHUS

CITyJaiHBIA OTIBIT YVIIAMN) | V3, V4, KOHMPOAbHBIX pabom,
(ucnpITaHKE), yCIIeX U 16, V5, Ve, Kapmouek-3a0anuil,

HeyjJa4ya, He3aBUCUMbIE YVIIAMN) | V7, V8 YCMHO20 onpoca.

WCIIBITAHUS, CEPUS 17

UCIBITAHUN, HAXOIUTh
BEPOSITHOCTH COOBITHIL: B
CepUHU UCIBITAHUH 10
MIEPBOro ycrexa, B Cepuu
ucneiTanuii bepuymnu, B
OTIBITE, CBSI3aHHOM CO
CllydaifHbIM BBIOOPOM U3
KOHEYHOU
COBOKYITHOCTH;
cBOOOJTHO OTIEPUPOBATH
MOHATHAMHU: CITy4daitHast
BEITUYMHA,
pacnpeeneHue
BEPOSITHOCTEH,
auarpamma
pacmpeseneHus,
OuHapHas ciydaifHas
BEITUYHHA,
reOMeTpPHYECKOe,
OMHOMHUATBHOE
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pacmpeseneHue;
VYIIJIMI)10,
VYIIJIMI)16,
VYIII(MI)17

I1P57 OIIEPUPOBATH
MTOHSATUSAMH:
COBMECTHOE
pacrmpenenieHue  JIByX
CIy4alHbIX  BEJIMYHH,
WCIIOJIb30BaTh TaOIUIlY
COBMECTHOTO
pacrpeeneHus
CIy4alHBIX  BEJIMYHH
TUTSt BBIJICTICHUS
pacrpeeneHus

KaX oM BEJIMYMHBI,
ompeieIeHus
HE3aBUCHUMOCTHU
CIy4alHbIX BEJIMYMH;

NBYX

CBOOOHO
OTIEPHPOBATH
MTOHATHEM
MaTeMaTH4eCKOTro
OXKUJAHUS CIy4alHOU
BEJIMYUHBI(pacrpeaesn
€HUs) W JUCTIEPCHS,
CTaHJIapTHOE
OTKJIOHEHHUE
CIy4alHOU BEJIMYMHBI,
MPUMEHSITh CBOMCTBA
MaTeMaTH4YeCKOTro
OKUJaHHS U CBOICTBa
JIUCTIEPCHUM CITy4alHOU
BEJTUYHMHBI
(pactipenieneHuss TpH
pelieHuu 3ajad,
BBIYHCIISTH
MaTeMaTH4ecKoe
OKUJIAaHHE
OMHOMHAIBHOTO u
F€OMETPUUYECKOTO
pacrpeneneHun;

VYTI(MI)11,

VYTIJI(MA)16,
VK(MH)2

TIP57
VVIII(MU)
11,
VVTII(MI)
16,
YKI(MH)2

31, 32,
33, 34, 35
Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ipakxmuyeckue 3anamus
6 ghopme pewrenus
3a0au, 8bINOIHEHUS
KOHMPOJILHBIX pabom,
Kapmouek-3a0anuil,
YCmHo20 onpoca.

Dxzamen

I1P58 BBRIUKMCAATE
BBIOOPOYHBIE
XapaKTePUCTHKH TIO
JTAHHOU BBIOOPKE U
OIICHUBATh
XapaKTePUCTUKHI

T1P58
VYIII(MU)
11,
YKAMNW)2
YPI(MI)1.
1,

31, 32,
33,34, 35
Vi, V2,
V3, V4,
V5, Ve,
Y7,V8

Ipaxkmuueckue 3anamus
6 hopme peutenus
3a0a4, 8bINOJHEHUS.
KOHMPOIbHBIX pabom,
Kapmouek-3a0aHui,
YCMHO20 onpoca.

Drzamen
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reHepaIbHOU
COBOKYITHOCTH JJAHHBIX
10 BEIOOPOYHBIM
XapaKTEepUCTHKAM.
OneHuBaTh BEPOSTHOCTU
COOBITHH U IPOBEPATH
MIPOCTEMNIINE
CTaTUCTUYECKUE
TUIOTE3bI, N10JIb3YACh
M3yYEHHBIMU
pacIpeelIeHUsIMH.
YYIIAMU)11,
YKIA(MN)2 ,
YPAMUN)I1.1,
YPJI(MIN)4

VPI(MI)4

OK4 >ddextuBHO
B3aMMO,ICHCTBOBATh U
paboTaTh B KOJUICKTHBE
1 KOMaHJIe;

YK (EHIT)2,

YK (EHIT)3

OK4
VKJI(EHIT)2

VKJI(EHIT)3

31, 32,
33, 34, 35
Vi, V2,
V3, V4,
V35, Ve,
Y7, V8

IIpakmuyeckue 3anamus
6 (hopme pewrenus
3a0au, 8bINOIHEHUS
KOHMPOJILHBIX pabom,
Kapmouex-3a0aHuil,
YCMHO20 onpoca.

Dxzamen
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