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PABOYAA ITPOI'PAMMA YYEBHOI'O IIPEJMETA

OVII1.04y MATEMATUKA 00111e00pa30BaTeIbHOTO IIMKJIA

IIporpaMMabl IMOATOTOBKH CIICLIUAJIMCTOB CPEAHETO 3B€HA
10 CIICHMAJIbHOCTHU

44.02.06 IIpodeccuonaibHoe o0yueHue (M0 0TPaCIsAM)
npoguiab 00yuyeHusi: TeXHUYeCKUi

MacTep npou3BOACTBEHHOT0 00yYeHUs

(keanughuxayus)
CocraBuTenb:
damunus, UMs, OTIECTBO JomxHOCTB
bonnaps 1.B. [IpernoaaBareib




Pabouas mnporpamma ydebHOro mnpeamera OVYIL.0O4dy MATEMATUKA
pa3paboTaHa Ha OCHOBE TPEOOBAHUM:

$€IEepaJIbHOTO TOCYIapCTBEHHOIO O0pPa30BaTEIbHOTO CTaHJAapTa CPEAHEro
oOmiero o0pa3zoBaHUsl, YTBEPKACHHOTO MpPUKa3oM MuHucTEepcTBa 00pa3oBaHUs U
Hayku Poccuiickoit @enepanuu ot 17 mast 2012 1. Ne 413 (manee — @I'OC COO),

denepanbHOTO TOCYAApCTBEHHOTO 0O0pPa30BaTENIbHOTO CTaHAApTa CPEIHETO
npodheccruoHaIbHOTO o0Opa3oBaHHUs o CHEMATLHOCTH 44.02.06
ITpodeccuonanbHoe oOydyeHue (0 OTpacisM), YTBEpKIAEHHOTo mpuka3zoMm [Ipukas
MunuctepcTtBa ipocBeiieHust PO ot 12 centsiops 2023 r. N 674 (nanee — ®I'OC
CII1O),

®denepasibHOM 00pa3z0BaTEIbHON IPOTPAMMBI CPETHETO 001IET0 00pa30BaHuUsl,
YTBEPXKIAECHHOM npukKa3oM MunucTtepcTBa npocsenienns Poccuiickot denepannn
ot 18.05.2023 Ne 371, ¢ y4ueToM MoIy4aeMoil CieliuaibHOCTH.



1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOI' PAMMBbI

YYEBHOI'O IPEAMETA
OVIIL.04y MATEMATHUKA

1.1. O0nacTh npuMeHeHns pado4yeil MporpaMMbl y4eOHOTO NpeaMeTa

Pabouas nporpamma yueo6Horo npeamera OYI1.04y Maremaruka siBIseTcs
4acThlo 00111€00pa30BaTEIBLHOIO LMKJIA 00pa30BaTeIbHON MPOrpaMMbl CPEIHErO
npodeccuoHanbHOTO 00pa30BaHUS — MPOTPAMMBI TIOATOTOBKH CIICIIHAIMCTOB
cpeaHero 3BeHa (manee - IIICC3) 1o CHEUUAIBHOCTH  CPEIHETrO
npodeccruonanpHoro oo6pazoBanus 44.02.06 IlpodeccronanbHoe 00ydeHue (Mo
OTPACIISIM)

1.2. MecTo y4eOHOr0 nnpeiMera B CTPYKType 00pa30oBaTe/ibHOM MPOrpaMMbl

nxn OO01e00pa3oBaTebHbIN
[Tpodunn TexHonoruuecKuit
[IpeamertHas obnactb Maremaruka u nH(popMaTuKa
VYpoBeHb u3yueHus: yueOHOro npeaMeT py Ty OJIeHHbBIN

X o6si3aTenbHbli yueOHbIN npeaMeT L1 MomomHUTeNbHBINA YIeOHbIH MpeaMeT

Peanuzanus coxmepkanusi yueOHOro IMpeaMmera HpeAroyiaraeT coOIroaeHHue
MPUHIINIIA TIPEEMCTBEHHOCTH 0 OTHOIICHUIO K COJIEP)KAaHUIO Kypca MaTeMaTHKHU Ha
CTYIIEHU OCHOBHOTO 00111ero 00pa30BaHusl.

B 10 xe Bpemsa yueOnwiii mnpeamer OVIL.0O4y Marematuka s
podeCCHOHATBHBIX o0pa3oBaTeIbHbBIX OpraHu3aIuii obnamaer
CaMOCTOSATEIBHOCTBIO U LEIbHOCTBIO.

PaGouas mporpamma ydeOnoro mpenmera OVYIL.04y Maremarnka wumeer
MEXIIPEIMETHbIE CBSI3U € 00mIeo0pa3oBaTeIbHBIMI  yUYEOHBIMH TpeIMETaMH
(pusuxa, wHpOpMaTHKa, BBEACHHE B CHEIHAIBHOCTh, OCHOBBI (HPUHAHCOBON
TPaMOTHOCTH) W TNPOQPECCHOHATBHBIMUA JUCHUIUIMHAMUA (OCHOBBI 3KOHOMUKH,
MEHEIKMEHTA U MapKeTHHTa, TH(POPMAIIOHHBIE TEXHOJIOTUH B MTPO(ECCHOHATBLHON
NeSITETbHOCTH, OCHOBBI HWH)KEHEpHOW TIpaduKd, OCHOBBI JJIEKTPOTEXHUKH U
ANIEKTPOHHOM TEXHHUKH, TEXHUUECKAsi MEXaHHKA).

Nzyuenne yuebHoro mpeamera OVYIL.0O4y Maremartuka 3aBepriaercs
IPOMEXYTOYHOM arTrectanued B popme sk3ameHa B pamkax ocBoeHus [IIICC3 na
0a3e OCHOBHOTO 00IIET0 00pa30BaHUs.



1.3 O0bém yuyeOHOro nmpeaMera U BUIAbI y4eOHOM AeiTeJIbHOCTH

Bun yuebHoOM nesTe1bHOCTH

O0BeM yacoB

BCCTO

U3 HUX

npo¢eCcCHOHAIBHOHANIPABICHHOE

CoZICpKaHKe

(mpukIagHON MOIYIH), B hopme
MPAKTUIECKOH MOrOTOBKH

O0bem oOpa3oBaTeIbHOM
NporpaMmbl y4eOHOro nmpeaMmera
(Bcero), B TOM yucie

336

Oo0bem padoThbI 00y4YarOIIMXCs BO
B3aUMO/IeiiCTBMU ¢ MpenoaaBarejieM 0 BUIaM
YUeOHbIX 3aHATHIL:

330

ypOKH

50

IMPAKTUYCCKHUEC 3aHATHA

280

38

n1abopaTOpHBIC 3aHATHUS

KOHCYJIbTalln

JICKIIUU

CEMUHapbI

CamocrosiTeJbHast paGora odyuarouierocs':

IIpomesxyTouHas aTTecTanus B
dbopme sK3ameHa

2. INTAHUPYEMBIE PE3VYJ/IBTATBI OCBOEHUSA YYEBHOI'O

INPEJIMETA

B pamkax mporpammbl yueOHoro mnpeamera OVII.04 Maremaruka y

oOyuaromuxcsi  (HOpMHUPYIOTCS  CIEAYIONIME JIMYHOCTHBIE PE3yIbTaThl

(J_‘[P)9

MeTarnpenaMeTHble pesynbrarel (M), npenMernsie pesynbsratsl (I11), onpenenenHsie

dI'OC COO:

2.1 JInyHOCTHBIE pe3yJabTaThl, onpenejenabie PT'OC
OcBoeHnue cofiepKanus yaeOHON TUCITUTIIMHBI «MareMaTrukay mpeanoaract
TOCTIXKEHHE 00yJarOIMMUCS CIEAYIOIIUX PE3YIbTaTOB:

OK O01. BeiOuparb cnocoObl perieHus

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CpPEICTBAa IIOMCKA,

3ama4  mpodeccuoHaTbHON
JCSITeILHOCTH MPUMEHUTEIIBHO K Pa3IMYHBIM KOHTEKCTaM;

aHajIn3a H

uHTEpIpeTanun HuHGOpManuud W UHGOPMAIMOHHBIE TEXHOJOTHH IS
BBITIOJIHEHMSI 3a/1a4 MTPO(eCCHOHATBHON ACSITENIbHOCTH;

I B 3aBucumoctu or ®I'OC CIIO



OK 03. [InanupoBaTh U peannu30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBLHOE U
JUYHOCTHOE  Pa3BUTHE,  MPEANPUHUMATEIBCKYIO  JICSITEIHHOCTH B
npodeccuoHanbHOM cepe, UCMONB30BaTh 3HAHUS TI0 TMPABOBOM W
(bMHAaHCOBOM TPAMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYaIUsX;

OK 04. DddexTtuBHO B3aMMOAECHCTBOBATH M pPabOTaTh B KOJUICKTUBE U
KOMaH/I€;

OK 05. OcyumecTBiasiTh YCTHYIO M TMCBMEHHYIO KOMMYHUKAIMIO Ha
rocyIapcTBEHHOM s3bike Poccuiickoit demepanuu ¢ y4eToM OCOOCHHOCTEH
COLMAJIBHOTO U KYJIBTYPHOT'O KOHTEKCTA;

OK 06. IIposBisiTH IPaXXJaHCKO-IIATPUOTUYECKY IO IIO3ULHIO,
JE€MOHCTPUPOBATh OCO3HAHHOE IMOBEICHHWE Ha OCHOBE TPAJUIIMOHHBIX
POCCHICKMX TyXOBHO-HPAaBCTBEHHBIX LEHHOCTEHW, B TOM YHCJIE C y4YeTOM
rapMOHM3AIMM  MEKHAIMOHANBHBIX W MEXPEITUTHO3HBIX  OTHOIICHHIA,
NPUMEHSTh CTaHAAPThl AHTUKOPPYIIIMOHHOTO MTOBEICHUS;

OK  07. ConeiicTBOBaTh  COXPAHEHUIO  OKPYXKAIoIIEe  Cpelbl,
pecypcocOepexeHuno, IPUMEHTh 3HaHUS 00 U3MEHEHUH KJIMMaTa, IPUHIUIIBI
OepexIMBOrO MPOU3BOACTBA, 3(PPEKTUBHO ACHCTBOBATH B UYPE3BBIUAMHBIX
CUTyalLUsX;

OK 09. TIlonb3oBarbcsi  mpoecCHOHANIBHOW  JIOKyMEHTaIllMed  Ha
rOCy/1apCTBEHHOM M MHOCTPAHHOM SI3bIKaX.

2.2 IlpeameTHbIe pe3yJIbTAThI:

[IpenMeTHBIM pe3ysbTaTaM OCBOEHMs YDIyOJEHHOIO Kypca MaTeMaTHKU
JOJDKHBI BKITIOYATh Takke TpeOOBaHUS K pe3ysbTaraM OCBOEHHUSI 0a30BOTr0O Kypca.
A)llpenmeTHble pe3ylbTaThl Ha 6230BOM YPOBHE:

[1.1 Bmagenue MeTromamMH JOKa3aTENIbCTB, aJTOPUTMAMHU PpEIICHUS 3a/ad;
yMeHue (QOpMYIUpPOBATh OIpPEACICHUSl, aKCUOMBI U TEOPEMbl, MPUMEHATh HX,
IPOBOAMTH J0Ka3aTeNbHbIC PACCYKIECHHS B XOJI€ PEIICHUS 33/1a4;

[1.2 ymeHue omepupoBaTh MOHATUSMHU: CTENEHb UHWCIA, JIOTapUPM UHUCIA;
YMEHHUE BBINOJIHATH BBIYMCICHHE 3HAYEHUH U TPeoOpa3oBaHUsS BBIPAKEHHH CO
CTEMeHsIMH U Jlorapudmamu, mpeoOpazoBaHus JPOOHO-PALMOHAIBHBIX BRIPAKECHU;

[1.3 ymeHue omnepupoBaTh MOHITHSIMH: pallOHATIbHBIC, MUPPALMOHANIBHEIE,
MOKa3aTeNbHbIE, CTEIIEHHBIC, TIOTapu(PMUUECKUE, TPUTOHOMETPUUECKUE YPAaBHEHUS
Y HEPAaBEHCTBA, UX CUCTEMBbI;

[1.4 ymenue omepupoBaTh MOHATUAMU: (DYyHKIMS, HEMpepbIBHAS (DyHKIHS,
NPOM3BO/HASA, TEpBOOOpa3Has, OMNPEACNCHHBIM HWHTErpall; YMEHHUE HaXOAUTh
MPOM3BOAHBIE AJIEMEHTAPHBIX (YHKIMMA, HCIONB3YyS CIPABOYHBIE MaTepUalbl;
UCCIIeIOBaTh B MPOCTEHIIMX ciay4asx (YHKIMA HAa MOHOTOHHOCTb, HAXOIHUTh
HanOOJbIINE U HAUMEHbBIIINE 3HAYCHUS (PYHKIHI; CTPOUTDH Tpa@UKH MHOTOYJICHOB C
UCIIOJIb30BaHUEM arapara MaTeMaTuyecKoro aHajan3a; MPUMEHSITh MPOU3BOIHYIO
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NIPH PEIIeHUH 3a7a4 Ha ABMKCHUE; PeIIaTh MPaKTUKO-OPUEHTHPOBAHHBIC 3a]]a91 HA
HauOONbIINE M HAMMEHbIIME 3HAYCHHUs, HAa HAXOXKIECHHWE NYyTH, CKOPOCTH U
YCKOPCHHSI,

[1.5 ymeHue omepupoBaTh TMOHATHAMH: palMoOHAIbHAS  (QYHKITHS,
nokazaTenbHass (PyHKIUsA, cTeneHHas QYHKIUs, JorapupmMuueckas QyHKIUS,
TPUTOHOMETpUUYECKUe (DyHKIUMHU, 0OpaTHbie (PyHKIMU; YMEHHUE CTPOUTH TIpaduKu
U3yYEHHBIX (YHKUWN, HCMOIB30BaTh TpaduKu TpHU H3YYEHUH MPOLECCOB U
3aBUCHMOCTEH, MPU PEIICHUU 3a7ad U3 JPYTHX YYeOHBIX MPEIMETOB M 33134 U3
peanbHOM )XKU3HU; BBIpAXXaTh (OPMYIaMH 3aBUCUIMOCTH MEXKIY BEIIMUYUHAMM,

[1.6 ymeHue pemaTb TEKCTOBBIE 33Ja4M Pa3HbIX THUIOB (B TOM YHUCIIE Ha
NPOLEHTHI, JOMU W YacTH, Ha ABWKEHHE, pabOTy, CTOMMOCTh TOBapOB U YCIYT,
HAJIOTH, 33/1a4d U3 OOJIACTH YNpaBICHUS JMYHBIMU U CEMEHHBIMHU (PHHAHCAMM);
COCTaBJIATh BBIPAKCHUS, YPABHEHUs, HEPABEHCTBA M MX CUCTEMBI IO YCIIOBHUIO
3aJlaud, HCCIEeN0BaTh IOITYYEHHOE pELIEHHE M OLIEHHMBATh IPaBAONOJOOHOCTb
pe3yabTATOB;

[1.7 ymenue onepupoBaTh MOHATHAMU: cpenHee apudMeTuyeckoe, MeIuaHa,
HauOoNblllee W HAauMEHbIIEEe 3HAYEHUs, pa3Max, AUCIEpPCHUs, CTaHAapTHOE
OTKJIOHEHME YHCJIOBOrO HaboOpa;, yMEHHE HW3BJIEKAaTh, HHTEPIPETUPOBATH
uHbOpMAIMIO, TMPEICTAaBICHHYI0O B TaOnMIlaXx, Ha [guarpammax, rpaQukax,
OTpPaXXAIOIIYI0 CBOWCTBA peajbHBIX MPOLECCOB U SBICHUN; MPEICTABIATH
UHPOPMAMIO C MOMOIIBIO TaOIMII U JMarpaMM; HCCIENOBAaTh CTAaTHCTUYECKUE
JaHHbIEC, B TOM YHCJIE C MPUMEHEHUEM TIpapUUEeCKUX METOAOB M AJIEKTPOHHBIX
CPEICTB;

[1.8 ymeHue omnepupoBaTb NOHATHUSAMHU: CIyYalHBIA OMNBIT W CIy4ailHOE
cOOBITHE, BEPOATHOCTb CIIy4allHOIO COOBITHSI; YMEHUE BBIYMCIATH BEPOSATHOCTH C
UCIOJb30BAaHUEM TIpaUUEeCKUX METONOB; MPUMEHITh (POPMYNbI CIOKEHUS U
YMHOXEHHSI BEPOATHOCTEH, KOMOWMHATOpHBIE (aKkThl U (POPMYSBI MPU PEUICHUH
3a]1a4; OLICHWBATh BEPOSITHOCTU PEAIbHBIX COOBITHIA; 3HAKOMCTBO CO CIy4YalHBIMU
BEJIMYMHAMU; YMEHUE IPUBOAUTH IPUMEPHI NMPOSBICHUS 3aKOHA OOJBIINX YUCEN B
PUPOTHBIX U OOIECTBEHHBIX SBICHUSX;

[1.9 ymenuwe onepupoBaTh NOHATUAMU: TOYKA, MpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, AByTPaHHBIA YTojl, CKpEIIMBAIOIINECS MPSMbIE, TapauIeTbHOCTh U
NEPIEHIUKYISIPHOCTD MPSIMBIX U IUIOCKOCTEH, YroJl MEKAY NMPSMBIMH, YIOJI MEXKIY
OpsIMOM U TUIOCKOCTBIO, YIOJ MEXIY IUIOCKOCTSIMM, PAcCTOSHUE OT TOYKH J0
IUIOCKOCTH, PACCTOSHUE MEXAY MNPSMBIMH, PACCTOSHUE MEXIY IUIOCKOCTAMU;
YMEHHE HCIIONb30BaTh NpPHU pEHICHUH 3a4a4 H3y4YeHHbIe (aKThl U TEOPEMBI
IUTAHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mepbl 0ObEKTOB OKPYKAOILIET0 MUPA;

I1.10  ymeHue omnepupoBarb MNOHATUSAMHM: MHOTOTPAaHHUK, CEUCHUE
MHOTOTPAaHHUKA, Ky0, Tapajuiefenune ], mpusMa, nupamuaa, Gurypa u HoBepXHOCTb
BpallleHus1, HWIMHIP, KOHYC, map, cdepa, ceueHus: GUrypsl BpalieHusi, IIOCKOCTb,
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Kacaromasics cgepbl, LUUIMHAPA, KOHYCa, IUIONIAJb HNOBEPXHOCTH IUPAMMIBI,
MpU3MBbI, KOHYyCa, MWJIWHIpa, IUIOMAnb cdepbl, o0beM KybOa, TPSMOYTOJBHOTO
napajyielenunena, MNHPaMUbl, NPU3MbL, LHWJIUMHApPA, KOHyca, IIapa; YMEHHUe
n300pakaTb MHOTOI'PAHHUKH M MOBEPXHOCTH BpAIlECHUS, UX CEUEHUS OT PYKH, C
IIOMOIIBIO YEPTEXKHBIX HMHCTPYMEHTOB U DJJIEKTPOHHBIX CPEACTB; YMEHHE
pacno3HaBaTh CUMMETPHUIO B MPOCTPAHCTBE; YMEHHE PACIIO3HABATh IPABUIIbHBIC
MHOTOTPaHHUKH;

II.I11 ymeHue onepupoBaTb TMOHATHSAMU: JBHKEHHUE B IPOCTPAHCTBE,
noJ00HbIe (UIYpbl B IPOCTPAHCTBE; MCIOJIb30BaTh OTHOLIEHUE IUIOLIAaiEH
HOBEPXHOCTEN U 00bEMOB NOAOOHBIX (PUTYp IIPU PELICHUN 3a]1ay;

I1.12 yMeHue BBIYUCHATh TEOMETPUUYECKHIE BETUYHUHBI (AJIMHA, YOI, IUTOIIA b,
00beM, MJI0LIaAb MOBEPXHOCTH ), UCTIONB3Ys U3yUYEeHHBIE (POPMYIIBI U METOBI;

I1.13 ymenue onepupoBarh NOHATUAMMU: NPAMOYTOJIbHAs CHCTEMA KOOPAUHAT,
KOOPJMHATHI TOYKH, BEKTOP, KOOPIUHATHI BEKTOPA, CKAISIPHOE MPOU3BEAECHUE, YTOJI
MEXIYy BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEIEHNE BEKTOPA HAa YHUCIIO; HAXOIUTH C
MIOMOIIIbIO N3YYEHHBIX (POPMYIT KOOPAUHATHI CEPEMHBI OTPE3Ka, PACCTOSHUE MEKIY
JByMsI TOUKaMH;

[1.14 ymeHnue BbIOMpaTh MOAXOASIIMNA H3YYEHHBIM METON JUISl pPELICHHS
3a]a4d, pPAaclo3HaBaTh MareMaThuueckue (akThl M MaTeMaTHYeCKHEe MOJEIU B
IPUPOJHBIX U OOLIECTBEHHBIX SIBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOAUTH IPUMEPHI
MaTEMaTUYECKUX OTKPBITHM POCCUMCKOM U MUPOBOM MareMaTU4eCKON HAyKH.

IIpeomemnvie pesynbmamel Ha y2nyOieHHOM YPOBHE

I1.15 ymenue onepuposams nousmusamu: onpeoeienue, akcuoma, meopema,

creocmsue, C80lCmME0, NPU3HAK, O0KA3AMENbCMB0, PABGHOCUNbHbIE POPMYIUPOBKU,
yMeHue ¢opmynuposams 00OpamHoe U  NPOMUBONONONCHOE  YMBEPIHCOEHUE,
npUBOOUMs NPUMEPbL U KOHMPAPUMEDPDL, UCNON308AMb MEMO0 MAMeMAmMuyecKou
UHOYKYUU, NPOBOOUMb OOKA3AMENbHblE PACCYHCOCHUS. NpU peuleHuu 3aoad,
OYeHUBAMb JIOCUUECKYIO NPABUILHOCHbL PACCYHCOCHULL,

I1.16 ymenue onepupoéamv NOHAMUAMU: MHONCECMBO, NOOMHONMCECMBO,
onepayuy Ha0 MHOXCECMEAMU, YMEHUE UCNONIb308AMb MEeOPEeMUKOMHONCECTEEHHbL
annapam OJisi ONUCAHUST PEeATIbHbIX NPOYECCO8 U ABIEeHUL U NPU PeuleHUul 3a0ay, 8
MoM qucie uz Opyeux y4eOHvix npeomemos;

I1.17 ymenue onepuposams nousmusamu: epag, ceéazuslil epagh, oepeso, YUk,
epag ma nrockocmu, ymeHue 3a0asamsv U ONUCHIBAMb 2paghbl PazIUyHbLIMU
cnocobamu, UCnonb308ams epaghvl Npu peutenuu 3a0ay;

I1.18 ymenue c60000HO  onepuposamv  NOHAMUAMU:  COYemawuue,
nepecmano6Ka, Yucio coyemanuil, Yucio nepecmanosox,; ournom Heromona; ymenue
NPUMEHMb KOMOUHAMOPHbLE (PAKMbL U PACCYHCOCHUS 0I5l peuleHUs 3a0ad,

11.19 ymenue onepuposamv noHamusMU: HAMYPAIbHOE YUCIO, Yelloe YUCIO,
0CMamox no MOOY0, PAYUOHAILHOE YUCTO, UPPAYUOHATILHOE YUCTO, MHONCECMBA
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HAMypaivbHblX, YeavlX, PAYUOHAIbHLIX, OeUCMBUMETbHbIX  UYUCel,  YMeHue
UCNONb308aMb NPUSHAKU OEIUMOCTU, HAUMEHbUWUL 00Ul Oenumens U HauMeHbliee
obwee kpammnoe, ancopumm Esexiuoa npu pewenuu 3a0ay; 3HAKOMCMBO C
PA3UYHBIMU NO3UYUOHHBIMU CUCTEMAMU CYUCTEHUSL,

I1.20 ymenue c80000HO onepupoéamv NOHAMUAMU. CMENeHb C Yelblm
nokasamenem, KOpPeHb HAMYPAIbHOU CMEeNneHUu, CMmeneHb ¢ pPayuoHAIbHbIM
nokasamenem, CmeneHb ¢ OelCcmBUMENbHbIM (8eUjeCM8eHHbIM) NOKA3amesem,
Jl02apughm yucia, CUHYCc, KOCUHYC U MAaH2eHC NPOU3BOTILHO20 YUCILA,

I1.2] ymeHnue onepuposamv NOHAMUAMU. MONCOECMBO, MOHCOECMBEHHOE
npeobpasosanue, ypasHenue, HepaBeHCmeo, CUCHeMd YPABHEeHUl U HepaseHCma,
PABHOCUTBHOCMb — YPABHEHUU,  HEePABeHCM8 U CUCMeM,  PAYUOHATbHbIE,
UppayuoHavHoie, nokasamenvHoie, cmenenHule, noeapugpmuyeckue,
mpueoHoMempuyecKue YpaeHeHUsl, HepaBeHCMB8ad U CUCHeMbl, YMeHue peulams
VpasHeHusl, HepaseHCmed U CUCMeEMbl C NOMOWDBIO PAZTUYHBIX NPUEMOS, peamy
VpasHenus, HepaseHCmead U CUCmeMbl C Napamempom, NPUMEHAMb VPAGHEHUs,
HepageHcmed, ux cucmembvl O/l PeueHUs MameMamuieckux 3a0ay u 3a0ay u3
PA3UYHBIX 001acmeti HAYKU U PeanbHOU HCUSHU,

11.22 ymenue c60000HO onepuposamv NOHAMUAMU: 2paduK QYHKYUU,
obpamnas ¢ynkyus, Komnouyus @QyHKyul, TUHetHas @YHKYus, KeaopamuyHas
QyHuKyus, cmenenHas @YHKYUs C Yeivim NoKazamenem, MmpuecoHoMempuiecKue
@yukyuy, obpamHvlie mMpucoHoMempudeckue @QYHKYuY, HNOKA3AMENIbHAs U
noeapugmuveckas QyHKyuu, ymenue cmpoumv pauxu QYHKYuu, 6bINOIHAMb
npeobpazoeanuss 2pagpuxos GyHKYuLl, ymeHue UCnoib3068ams epauru GyHKyul 011
U3yueHUus Nnpoyeccos U 3as8UCUMOCMel NPU peueHuUu 3a0ay U3 Opyaux y4eOHbIX
npeoMemos U U3 peanbHoOU HCUSHU, BbIPAXCAMb GOPMYIAMU 3ABUCUMOCTIU MENHCOY
BeUUUHAMU, YMEHUE CBO0DOOHO ONEpupo8amsv NOHAMUAMU: YEMHOCMb QYHKYUU,
nepUOOUUHOCMb DYHKYUU, 02PAHUYEHHOCMb (BYHKYUU, MOHOMOHHOCMb QYHKYUU,
IKCmpeMym  YHKyuu, Hauboabulee U HAUMeHbulee 3HAYeHUs @OYHKYuu Ha
npomedcymie; ymenue npo8ooUms UCCie008anue QyHKyuu,

VMeHUe UCNoIb308amsy CceoUCmea U 2paguxu QyHKyui Ol peueHus
VPasHeHUll, HePABeHCME U 3A0ay C NaAPAMEeMpPamu, U300paicams Ha KOOPOUHAMHOU
NJIOCKOCTU MHOJCECN8A peuleHUli YPAGHEeHULl, HEPABEHCME U UX CUCTNEM,

I1.23 ymenue c800600HO onepuposamv NOHAMUAMU: NOCIE008AMENbHOCHIb,
apugmemuyeckas  npozpeccus, 2eomempuyeckas — npoepeccus,  0OecKOHeuHO
yovisaowast 2eomempuyecKas npoepeccusi; YMeHue 3a0aeams
nOCIe008aMeNIbHOCMU, 8 MOM YUCTe C NOMOWbIO PEKYPPEHMHBIX POPMYIL,

11.24  ymenue omnepuposamev NOHAMUAMU: HENPEPLIGHOCMb  QYHKYUU,
acumnmomul 2paguka @QyHKyuu, nepeas u 6mopas NpouzsooHas GYHKYuuU,
2ceomMempuyeckuti U QuU3UYECKUll  CMbICT  NPOU3BOOHOU,  Nep8ooOPAa3HAs,
OnpeoesieHHblll UHmMe2pal, YMeHUe HAxo0ums acumMnmomsl epaguxa @yHKyuu,



YMeHUe 8bIYUCTAMb NPOU3BOOHBIE CYMMbL, NPOU3BEOEHUS, YACMHO20 U KOMIO3UYUU
@yHKYUli, HAX00UMb YpasHeHue KacamelvbHOU K epaguxy @yHKyuu, ymenue
UCNONB3068aMb NPOU3BOOHYIO OISl UCCIE008AHUS (PYHKYULL, O

HAXOJICOEeHUsT  HAUnyuule20  peuleHuss 8  NPUKIAOHbIX, 8 MOM  Yucie
COYUAILHOIKOHOMUYECKUX U uauueckux 3aoadax, Ojisi Onpedenenus cCKopocmu u
YCKOPEeHUsl, HAxo0ums Niowaou u obvemvl Gueyp ¢ NoMowblo Uunmezpand,
npuUBOOUMb  NpuUMepbl  MAMeMamuieckoco  MOOEIUPOSAHUsl € NOMOUbIO
ougepernyuanvbHulx ypasHeHul,

I1.25 ymenue onepupogams noHAMUSAMU: KOMNLEKCHOE YUCTIO, CONPANCEHHbIE
KOMNJIEKCHble YUCNA, MOOVIb U ap2yMeHm KOMNWIEKCHO20 Yucida, gopma sanucu
KOMIJLEKCHBIX YUCeN (2eoMempuyeckas, mpueoHoMempuieckas u aneedpauieckas),
ymMemsb Npouzso0ums apugmemudeckue Oetcmeus ¢ KOMHIEKCHbIMU YUCTAMU,
NPUBOOUMb NPUMEPDL UCNONILIOBAHUSL KOMNIEKCHBIX YUCETl,

I1.26  ymenue  c60000HO  oOnepupoéamv  NOHAMUAMU.  CpeOHee
apugmemuyeckoe, Meouama, HaubdolvbUiee U HAUMEHbUee 3HAYEHUS, pA3MAXx,
oucnepcusi, CmaHoapmuoe OmKiOHeHue OJisl ONUCAHUS YUCTIO8bIX OAHHLIX, YMeHUe
ucciedosamy  cmamucmudeckue OdaHMble, 6 MOM yucie ¢ HpumMeHeHuem
epaguueckux memooos U INEeKMPOHHbIX CpPeoCcms, 2epaguuecku Ucciedosams
cosmecmHble HAOMI0OEHUsL C NOMOWbIO OUACPAMM PACCEUBANUSL U IUHEUHOU
peepeccuul,

11.27 ymenue HaxoOumv 6eposmHOCMU COOLIMULL C UCNONbL30BAHUEM
epaghuieckux memooos, NPuUMeHsImv O peuleHuss 3a0ad opmynvl CIOHCEHUs U
VMHOJICEHUSL 8ePOSIMHOCMELlL, (hoOpMYTy NOTHOU 8eposmuocmu, Gopmyny bepuyiu,
KomOuHnamopuvle ¢axmol U GOpMYIbl, OYEHUBAMb BEPOAMHOCINU DedIbHbIX
cobbImMull; YMeHUe ONepuposams NOHAMUAMU. CIYYAUHASL 8eIUYUHA, pAChpedeneHue
8eposimHOCmeEl, Mamemamuyeckoe oxcudaunue, OUCNepcusi U CmaHoapmuoe
OMKJIOHEeHUe CAYYAUHOU BeluyuHsl, QYHKYuU pacnpeoenenuss u niomHOCMU
PABHOMEPHO20, NOKA3AMENbHO20 U  HOPMAIbHO20 — DPACHpeOeleHUll, YMeHUe
UCNONBL308aMb  CEOUCMBA  U3VUEHHBIX pacnpedeleHull O  peueHus 3a0ad,
3HAKOMCMBO C NOHAMUAMU. 3AKOH OONbUUX HUCETL, Memodbl BblOOPOYHBIX
uccnedosanuil; ymeHue npusooums npumepsbl NPOosAGIeHUs 3aKOHA OONbUUX YUcel 8
APUPOOHBIX U 0OU4EeCNBEHHBIX ABTIEHUSX,

I1.28 ymenue c60600HO onepuposamv NOHAMUAMU: MOYKA, NPAMAs,
NJIOCKOCMb, NPOCMPAHCME0, OMpe30K, JIY4Y, NIOCKUL Y2O0j, O08YZPAHHbIL Y2oll,
Mpexepanmublil yeou, nepecekaouuecs, napaiieivbhble U CKpeuwusaowuecs npamoie,
napanienbHoCmsy U NePReHOUKYISIPHOCHb NPAMbBIX U NIOCKOCMEL, V20l MeXCcOy
APAMBIMU, V20Tl MENHCOY NPAMOU U NILOCKOCIbBIO, Y20]l MENCOY NILOCKOCAMU, YMEHUe
UCNONBb308aMb NPU PeuleHUU 3a0ad U3yueHHvle hakmol u meopemvl NAAHUMEMPULL,
YMeHue OyeHusamsv pasmepvl 00beKmos8 6 OKpyJcaloueM Mmupe;, yMeHue
ONnepuposams NOHAMUIMU. MHO20CPDAHHUK, CeYeHUe MHO20SPAHHUKA, NPABUIbHBLL
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MHO202PAHHUK, NPU3Ma, nupamuoa, gueypa u no8epxHoCcmsv 8paujeHus, YUIuHop,
KoHyc, wap, cgepa, pazeepmra NOGEPXHOCMU, CeYeHUs KOHYcad U YUIUHOPA,
napasnenvHvle OCU UNU OCHOBAHUIO, CeYeHue uiapa, nioCKOCHb, KAcarouwjasics
cgepvl, yunuHOpa, KoOHyca; YMeHue Cmpoums CceueHue MHO202PAHHUKA,
u300pasicamv MHO202PAHHUKU, ueypbl U NOBEPXHOCMU 8PAWEHUs, UX CEeYEHUs, 8
MOM 4Yucie ¢ NOMOWbIO INIEKMPOHHBIX CPeOCm8, YMeHUe NPUMEHAMb C8OUCMEa
ceomempuyeckux — Queyp, CamocmosmenvHo  QopmMyIUPOsams  OnpeodeneHus
usyuaemvlx Queyp, 6vl0gueamv  2UNoOmesvbl O COUCMBAX U  NPUBHAKAX
eeomMempuiecKux gueyp, 000CHO8bIBAMb UIU ONPOBEP2AMb UX, YMeHUe NPOBOOUNb
Kraccuguxayuio Queyp no pasiuyHbiM NPUSHAKAM, BbINOIHAMb HeoOXooumbie
O0ononHumenbHvle NOCMPOEHUS,

11.29 ymenue c60600H0 onepupo8ams NOHAMUAMU. NAOWAO0b ucypsl, 00bem
Guzypwl, 6enuyuna y2na, paccmosHue om mouku 00 NI0CKOCMU, PACCMOSIHUE MeHCOY
NPAMBIMUY, PACCMOAHUE MeHCOy NIOCKOCMAMU, NI0WA0b cpepvl, Nniouads
HOBEPXHOCMU RUPAMUODL, NPUMbBL, KOHYCA, YUIUHOPA, 00bem KyOa, NPAMOy201bHO20
napainienenuneoda, NUpPamuowvl, NPUMbvl, YUIUHOPA, KOHYCcA, wapa; ymeHue
Haxo0umos omHouleHue 00vemo8 n0O0OHLIX Pueyp;

11.30 ymenue c60600HO onepuposams NOHAMUAMU. OBUINHCEHUE, NAPAILLEIbHBILL
nepeHoc, CUMMemMpUs Ha NIOCKOCMU U 8 NPOCMPAHCMEe, NOBOPOM, NPeodPA308aHUe
no0obus, no0obHble Pucypsl; yMeHUue pacno3Hasams pagHvle U N000OHble Puypbl,
6 mom uucie 6 npupooe, UCKYCCmEe, apXumeKmype; YMeHUue UCNOIb308amb
eeomempudecKue OMHOWEeHUsl, HaX00Umb 2eoMempuiecKue 8elutUunsl (OIUHa, Y2ol,
naowaos, 06vem) npu peueHuy 3a0ay u3 Opyeux yueOHvlx npeomemos u u3 peaibHou
HCUSHU,

11.31 ymenue c60600H0 onepuposéams NOHAMUAMU: NPAMOY2ONbHASA CUCEMA
KOOpOUHAam, GeKmop, KOOPOUHAMbL MOYKU, KOOPOUHAMbL 8EeKmopd, CyMMa
8EKMOPOB, NPOU3BEOeHUEe GeKMOpA HA YUCTO, PA3N0JiCEHUe 8eKmopa no 0a3ucy,
CKANISIPHOE Npou3seoeHue, BeKMopHoe Npou3gedeHue, 2ol Mexcoy GeKmopamu,
YMeHUe UCNOIb308aMb 6EKMOPHLIL U KOOPOUHAMHBIUL MemoO OJisl peuleHUs
2eoMempu4ecKux 3a0ad u 3a0ay Opy2ux y4eOHvlX NpeomMemos;, Onepupos8ams
nouamusamu. mampuya 2x2 u 3x3, onpedenumenb Mampuyvl, 2eoMempuyecKull
CMBLCIL Onpeoenumensy,;

11.32 ymenue mooenupoeams peanvHvle cCumyayuu HA A3blKe MameMamuKu,
COCMasnams blpadiCeHUs, YPaeHeHUs, HepaseHcmea U Ux CUcCmemvl no YCl08Uio
3a0auu, UCCIe008amsy HNOCMPOEHHblE MOOeIU C UCNOAb308AHUEM ANNaApama
aneebpul, UHMEPNPemuposams NOMYUEHHbIl  pe3yIbmam; cmpoumu
mamemamuieckue MOOenu C NOMOWbIO 2e0MempudecKux NOHAMUU U BeTUYUH,
peuwiams Ce5A3aHHble C HUMU NPAKMUYecKue 3a0a4u,; COCmaegisims 6eposSmHOCMHYIO
MOO€elb U UHMEePNpemupo8ams NOJNYYEHHbIU pe3yibmam, peulams NPUKIaoHble
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3a0auu  cpedcmeamu  MamemMamuiecko2o — aHAIu3a, 6  MOM  HUCle
COYUAILHOIKOHOMUYECKO20 U PU3UYECKo20 XapaKkmepa,

11.33 ymenue evioupams nooOxX00AWUL Memoo Ol peuwleHus 3a0avu,
HOHUMAHUE 3HAYUMOCIU MAMEMAMUKYU 8 U3Y4eHUU NPUpoOHbIX U 0OUeCMBeHHbIX
npoyeccos u A61eHUll, yMeHUue PACNO3HABAMb NPOSGILEHUE 3AKOHO8 MAMEMAMUKU 6
uckyccmee, yMmenue NpuUBOOUMb NPUMEPbl  MAMEMAMUYECKUX  OMKpbIMul
POCCULICKOU U MUPOBOU MAMeMamuyeckou HayKu.
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3. COOEP’KAHUME YYEBHOI'O ITPEJIMETA

Kypc «Auredopa u Hayaja MaTeMaTH4eCKoro anajau3a» Yucia

Y BBIYMCIICHHUSL.

Panmonanbubie uynciaa. OObIKHOBEHHbBIE U JECATUYHbBIE APOOU, MPOLEHTHI, O€CKOHEUHbIE
nepuonnyeckue apodu. [Ipumenenne npoOeil v MPOLEHTOB IS PEICHUS MPUKIAAHBIX 33734 U3
Pa3IMYHBIX OTpaciel 3HAaHUWU U peaIbHOM KU3HH.

JlelictButenbHble uncia. PanuoHanbHble W UppaloHadbHbIE ynciaa. ApudpMeTHYECKHe
onepaluu C JCUCTBUTEIbHBIMU 4YHMCIaMU. MOIyiab JEHCTBUTEIBHOIO YHUCIA M €ro CBOWCTBA.
[Ipubmmk€HHbIE BBIYHMCICHUS, TMpaBWIa OKPYIIICHHS, NPUKHAKA W OLEHKAa pe3yJbTara
BBIUKCIICHUI.

Crenienp ¢ 1ienbpIM TokasareneM. bunom Herotona. Mcnonp3oBanue nogxonsimend Gopmbl
3aMuCH ICUCTBUTEIBHBIX YUCEI JIsl PEIICHUS MPAKTUUECKUX 3aa4 U IPEJICTABICHUS TAaHHBIX.

Apudmerndeckuii KOpeHb HaTypaJlbHON CTENIEHU U €r0 CBOMCTBA.

CreneHb ¢ panyOHAJIBHBIM IOKa3aTesieM U €€ CBOWCTBA, CTENEHb C JACHCTBUTEIBHBIM
MOKa3aTeaeM.

Jlorapudwm uncma. CoiicTsa sorapudma. JlecaTuaabie U HaTypaIbHbIC JTOTapU(MBI.

CuHyc, KOCHHYC, TaHT€HC, KOTAHTE€HC YMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC U
ApPKTAaHT€HC YHUCIOBOTO apTyMEHTA.

Harypanpubie u wnenbie yucna. llpumeHeHue NPU3HAKOB ACIMMOCTU IENBIX YHCEN,
HanbOonpmmii 06wt gemutens (nanee — HOJl) u Hammenbmiee obmiee kparHoe (naiee -HOK),
OCTaTKOB 10 MOZYJIIO, aliropuT™Ma EBKITMIA AT peIeHus 3a/1ad B [EJTbIX YUCIax.

KommnekcHpie umcna. AnreOpanueckas W TPUTOHOMETpPUYECKas (POPMBI  3allUCU
KOMITJIEKCHOTO 4ucia. ApuMeTHUecKre Omnepanuu ¢ KOMIUICKCHBIMU uuciamu. M3o0paxkenue
KOMIIJIEKCHBIX YMCEl Ha KOOpJIUHATHOU miockocTh. dopmyna MyaBpa. KopHu n-oii crenenu u3
KOMIUIEKCHOTO 4ucia. [lpuMeHeHne KOMIUIEKCHBIX YHCEeT JUIA pelieHus (Qu3n4eckux u
F€OMETPUYECKUX 3a/1a4.

YpaBHEHHUsI 1 HEPABEHCTBA.
ToxmecTBa W TOXKACCTBEHHBIE TIpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpPaBHCHHS.
PaBHOCWIIBHBIC ypaBHEHUS U ypaBHEHUs-CiiencTBUsI. HepaBeHCTBO, pelieHe HepaBeHCTRA.

OcHOBHbBIE METO/BI PEIICHHUS LIETbIX U JPOOHO-PALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.
MHoOrouseHsl OT OJJHOM NMepeMeHHOM. [[eneHrne MHOToYwIeHa Ha MHOTOWIEH C OCTaTKoM. Teopema
Besy. MHorousens! ¢ 1iensiMu Koddduirentamu. Teopema Buera.

[IpeoOpa3oBanus YMCIOBBIX BBIPAKEHUH, COIEPIKAIUX CTENEHU U KOPHHU.

Uppaunonanbusle  ypaBHeHUs. (OCHOBHBIE METOAbl PEIHICHUS  HPPALMOHAIBHBIX
YpaBHEHUU.

[TokazarenbHble ypaBHeHUsI. OCHOBHBIE METO/IbI PEILICHUS IOKA3ATEIbHBIX YPAaBHEHUM.

[TpeoOpa3oBaHue BhIpAKEHUH, COASPKALIUX JTOTAPHPMBI.

Jlorapumuueckue ypaBHeHHs. OCHOBHBIE METOIbl pEIICHUS JIOTapUPMHUUECKUX
YpaBHEHUU.

OcHoBHble TpuroHomerpuueckue ¢opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX
BbIpaXXEHU. PerieHne TpuroHoMeTpuYeCcKuX ypaBHEHUM.

Pemienne cucrem NMHENMHBIX ypaBHEHUH. Marpulia CHCTEMBI JIMHEHHBIX YpPaBHEHUI.
Onpenenurens MaTpulbl 2X2, €ro TE€OMETPUYECKUN CMBICI M CBOWMCTBA, BBIYMCICHUE €r0
3HAYEHUs, IPUMEHEHHUE ONMpPEIeIUTENS ISl PEIIeHNUs CUCTEMbI JIMHEHHBIX ypaBHeHUH. Pemienue
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MPUKJIAJAHBIX 33]1a4 C MOMOIIBI0O CUCTEMBI JIMHEHHBIX ypaBHeHUH. McciienoBanue nmocTpoeHHOM
MOJIENIU C TIOMOIIIbIO MATPHIL U OTIPEAETUTENEH.

[TocTtpoeHne mMaTreMaTHYECKUX MOJENEH pealbHOW CUTYyallud C MOMOIIbI0 YPAaBHEHHHN U
HepaBeHCTB. [IprMeHeHne ypaBHEHUN U HEPABEHCTB K PEUICHUIO0 MaTeMaTHUECKUX 3a/1ad U 3aJa4
13 pa3JINYHbIX 00J1aCTel HAYKH U peabHOM KU3HHU.

CucrteMa W COBOKYITHOCTh YPAaBHEHUW W HEPAaBEHCTB. PaBHOCUIIBHBIE CHUCTEMBI U
CUCTEMBICIIECTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp KOpHEH TPHUTOHOMETPUYCCKHX YPaBHEHUNW C TIOMOMIbIO TPUTOHOMETPHYECKON
OKpPY>XKHOCTH. PellieHne TpuroHoMeTpruueckiux HEpaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIBHBIX U JTOTapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHNS UPPALIMOHAIBHBIX HEPABEHCTB.

OcHOBHBIE METO/IBI PELICHUS CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX, HPPAUOHAIIBHBIX,
MIOKA3aTeNIbHBIX U JOrapUPMHUUECKUX YPaBHEHHA.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMHU.

IIpuMeHeHHE ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHHUIO MAaTEMATUYECKUX 3a1a4 U
3aJad M3 PpazNUYHBIX oOJacTell HAayKM U pPeajbHOM KHU3HU, WHTEPIpETAlMs IOJyYEHHBIX
pE3yabTaTOB.

OYHKINY U TPAPUKH.
Oynknusa, crnocodsl 3amanus (yHkumu. B3anmuao oOpatHbie (yHkmmu. Kommosurus
bynknui. ['paduk Gyakmmm. DineMeHTapHbIe Tpeodpa3zoBaHus rpa@uKoB GYHKITUH.

OO6nacTh onpeneneHus 1 MHOXKeCTBO 3HaueHuH (ynkimu. Hymu ¢ynkuuu. [IpomexyTku
3HaKkornocTtosHcTBa. YéTHble M Heu€THble QyHKuuU. Ilepuonmueckue ¢ynkumu. ITpomexyTku
MOHOTOHHOCTH (QyHKUMU. MakcumyMbl u1 MUHUMYMbI GyHKIMH. HanGosbiiee n HauMmeHbIIee
3HaYeHHs PYHKIIMU Ha IPOMEKYTKE.

JIunelinas, kBaapaTuyHas U IPOOHO-THHEHHAS QYHKIIUHA. DIIEMEHTAPHOE UCCIICIOBAaHUE U
MOCTPOEHUE UX IPa(hUKOB.

CrernienHast (yHKIUS C HaTypaJbHBIM M IIEIbIM IMOKa3aTesneM. E€ cBoiicTBa u rpaduk.
CgoiicTBa U Tpaduik KOpHS N-0il CTENEHM KaK (PYHKIIMHM OOpaTHON CTENEHH C HATypaJbHBIM
[IOKa3aTeeM.

[TokazarenbHast u morapudmudeckas GyHKIUU, UX cBoMcTBA U Tpaduku. Mcnons3oBanue
rpadukoB GYHKUIUH ISl peIICHUs ypaBHEHHA.

TpuroHoMmerpuueckas OKpPYKHOCTb, OIpEeJIeHHEe TPUTOHOMETPUUECKUX (QyHKUIUI
YHCIIOBOTO apryMeHTa.

OyHKIMOHAJIbHBIE 3aBUCHMOCTH B pealbHbIX Mpolieccax U sBieHusx. ['paguku peaabHbIX
3aBUCUMOCTEH.

I'paduk xommosunuu ¢yHkumid. [eomerpuyeckre o0pa3sl ypaBHEHUN W HEPABEHCTB Ha
KOOPJIMHATHOM TJIOCKOCTH.

Tpuronomerpuyeckue GpyHKIMH, UX CBOWCTBA U Tpa(UKH.

I'padmueckre MeTOAbI peIICHUS YpaBHEHHWH U HepaBeHCTB. |paduueckue MeTOb
peleHus 3a1a4 ¢ mapaMeTpamMu.

Hcnons3oBanue rpadukoB (QPyHKIMNA TSI MCCIEIOBAHUS MPOIECCOB M 3aBUCUMOCTEH,
KOTOPBIE BO3HUKAIOT MPH PEILICHUH 33a]a4 U3 JPYTUX yU4eOHBIX MPEIMETOB U PEaTbHOMN KU3HH.

Hauama maTeMaTrndeckoro aHaimsa.
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ITocnenoBarenbHOCTH, CIIOCOORI 3aJaHUs MOCIEA0BaTEILHOCTEH. MeTon MaTeMaTH4eCKOM
WHIYKUAA. MOHOTOHHBIE W OIPAaHMYEHHBIE ITOCIIEIOBAaTENIbHOCTH. VICTOpUS BO3HMKHOBEHHS
MaTeMaTU4YeCcKOro aHaJIn3a KaK aHajlu3a 0€CKOHEUYHO MaJIbIX.

ApudmeTrnueckass M reomeTpuyeckas mporpeccud. beckoHeuHo — yObIBaromas
reoMmeTpuyeckas mporpeccusi. CymMMa OECKOHEYHO YOBIBAIOIICH T€OMETPUYECKOM MPOTPECCHH.
JInHEeNHBIN U SKCIIOHEHIMANIBHBIN poCT. Ynciio e. opMyiia CII0KHBIX ITPOLICHTOB. Mcnons30Banue
IPOrPeCcCUN JJIs PELLIEHUS peallbHBIX 3a]a4 MPUKIIAJHOIO XapaKTepa.

HenpepsiBable GyHKIMU 1 BX cBOMcTBA. TOUKH pa3phiBa. ACUMITOTHI Tpa(uKoB HYHKINH.
CpoiicTBa (pyHKIMII HENPEPHIBHBIX Ha OTpe3Ke. MeTox MHTEpBAJIOB Ul PEIICHUS HEpaBEHCTB.
[IpumeHeHme CBOWCTB HENIPEPBHIBHBIX (DYHKIUI [T pelIeHHs 3a/ad.

IlepBas u BrOpas npou3BogHble GpyHKIMH. Onpenenenue, reoMeTpUIecKuil 1 (pU3NIeCKUii
CMBICT POU3BOIHON. YpaBHEHHE KacaTeNbHOU K TpaduKy (PyHKIIUH.

[Tpou3BoaHbIe AeMeHTapHBIX GyHKUIUH. [Ipon3BoaHAas CyMMBbI, TPOU3BENEHHS, YACTHOTO
¥ KOMITO3UIINH (DYHKIIUH.

[IpumeneHnue Mpou3BOAHON K HcCIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTD U SKCTPEMYMBI.
HaxoxxneHne HanOobIero 1 HaMMEHbIIETO 3HAUCHU HeTPEPhIBHON (PYHKIIMN Ha OTPE3KE.

[IpuMeHeHne NPOM3BOAHOW Il HAXOXKICHHS HAWIYYIIEro PElIeHUs B MNPUKIAIHBIX
3aJayax, A OIpENeNIeHUs CKOPOCTH M YCKOpPEHHs Ipolecca, 3aJaHHOro (HopMylol Hiu
rpaduKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TepBOooOpa3HbIX. [lepBooOpa3Hbie 3IeMEHTapHBIX
¢dynkuuii. [IpaBuna HaxoxIeHUS IEPBOOOPA3HBIX.

WNuterpan. ['eomerpudeckuii CMbICI HHTErpaia. Beuncienne onpeneséHHOro HHTerpaia
no ¢popmyne Herorona—JIeitbnuma.

[Ipumenenue wuHTErpana Uis HaXOXKICHHUS IUIomaAed Miaockux ¢uryp u o0bEMOB
F€OMETPUYECKUX TEI.

[Tpumepsr pemenuit auddepeHImanbHbIX ypaBHEHUH. MaremMarnueckoe MOJIeTUPOBaHHE
peanbHBIX MPOLIECCOB € TOMOIIBIO MU depeHIINaTbHBIX YpaBHEHUH.

MHoXecTBa U JIOTHKA.

MHoOXecTBO, ONepaluy HaJl MHOKECTBAMH M UX CBOMcCTBa. Jlnarpammel Ditnepa—BeHHa.
[IpuMeHeHrne TEOpEeTUKO-MHOKECTBEHHOIO ammapara JUisi ONMCAaHUs PEAJbHBIX IPOLECCOB H
SIBIICHHM, TIPY PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX TPEIMETOB.

Omnpenenenve, Teopema, CBOWCTBO  MareMaTHYeCcKOro  OObEKTa,  CJENICTBUE,
JI0OKa3aTeIbCTBO, PABHOCWIIBHBIE YPABHEHUSI.

Kypc «I'eomerpus»

IIpsimMble ¥ TJIOCKOCTH B TPOCTPAHCTBE.

OcHOBHBIE NTOHATHUS cTepeoMeTpun. Touka, psimMasi, I0CKOCTh, IpocTpaHCTBO. [loHsATHE
00 aKCHOMAaTHYECKOM IOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U CIECICTBHS U3 HUX.

B3anMHOe pacnonokeHue NpsMbIX B POCTPAHCTBE: NEPECEKAIOIIUECs, TapalICIbHbIE U
ckpemuBaromuecs npsaMsie. [Ipusnaku ckpemuBarmuxcs npaMsIx. [lapamienbHOCTh IPSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: MApAJIIC/IbHBIE NPSMbIE B IPOCTPAHCTBE, NAPAJIIEIBHOCTh TPEX
OpsMBIX, NApaUIEIBHOCTh MNPSAMOM W IUIOCKOcTH. [lapamiensHoe UM LEHTpaslbHOE
IPOEKTHpOBaHue, U300paxkeHne Guryp. OCHOBHBIE CBOMCTBA MapajuIeIbHOIO MPOEKTHPOBAHMUSL.
N3obpakenue ¢puryp B napajuie’dbHON MPOEKIMU. YIIIbI C COHANPABICHHBIMH CTOPOHAMH, YTOMI
MEXIY NpPSIMBIMA B IpocTpaHcTBe. [lapaiiesnbHOCTh IMIIOCKOCTEW: IMapajuleIbHbIE IMJIOCKOCTH,
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CBOMCTBa MapalyIeIbHBIX IIOCKOCTel. [IpocTeiimue nmpocTpaHCTBEHHBIE (DUTYPBI HA TIOCKOCTH:
TeTpa’p, MapajuieseuIe]], HOCTPOECHNUE CEYEHU .

[lepneHUKyIApHOCTE MNPAMOM M IUIOCKOCTH: TNEPHEHAUKYISPHBIE IpsSMBIE B
IPOCTPAHCTBE, MpsAMbIE MapajUIeIbHbIE M MEPIEHIUKYISIPHBIE K IJIOCKOCTH, IPHU3HAK
NEPHEHANKYIIPHOCTH IPSIMOM M IJIIOCKOCTH, TEOpPEMaA O MPAMON MEPIEHIUKYIISIPHON MIIIOCKOCTH.
OpTtoroHanbHoe mnpoekTupoBaHue. [lepneHAUKyasip W HAKJIOHHBIE: PACCTOSHHUE OT TOYKH J0
IUIOCKOCTH, PAacCTOSHUE OT MpPSMOM 110 IUIOCKOCTH, MPOEKUUs (UTrypel Ha IJIOCKOCTb.
[leprieHAMKYISIPHOCTH TUIOCKOCTEMN: TIPU3HAK MEPIEHAUKYIISIPHOCTH ABYX IJIOCKOCTEN. Teopema o
TpEX NEPIECHAUKYISPAX.

VYIyIBl B IPOCTPAHCTBE: YIOJI MEXAY IIPSIMOM U INIOCKOCTBIO, ABYTPAHHBIA YIOJI, IMHEHHBIN
yrojd ABYTPaHHOro yria. TpéXrpaHHbli M MHOrorpaHHbie yribl. CBOWCTBa IUIOCKHX YIJIOB
MHOTOrpaHHoro ymnia. CBOWCTBa INTOCKMX M JBYI'PAaHHBIX YIJIOB TPEXIPAHHOrO yria. Teopemsl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOTIO YTIIa.

MHOrorpaHHHKH.

Buasl MHOrOrpaHHuKkoB, pa3BépTka MHOrorpasHuka. [ Ipusma: n-yrosnpHas npusma, npsmas
W HAKJIOHHAs TMPU3MBI, OOKOBas M TIONHAS TMOBEPXHOCTh mpusMbl. [lapamnenenunen,

IPSIMOYTOJIBHBIN TMapajuieNienuIe], U ero cpoiicTBa. Kparuyaiiime nyTH Ha NOBEPXHOCTU
MHOrorpanHuka. Teopema Diinepa. IIpoctpanctBennas Tteopema Iludaropa. ITupamuna:
nyroJibHas NMpamMu/ia, NpaBUiIbHas U yceu€HHas nupamuipl. CBoiicTBa pédep n OOKOBBIX I'paHEi
IIPABWIBHOM nupamunbl. lIpaBuibHbIE MHOTOTpDaHHUKM: IPAaBWIBHAsA NPU3Ma M IIPABHIIBHAS
nUpamMu/ia, MpaBUIIbHAS TPEYTrojibHas MUpaMua U IpaBWIbHBIN TeTpasap, Ky0. [Ipencrasnenue o
IIPaBUJILHBIX MHOIOIPAHHUKAX: OKTa3Ip, JOAEKAdAP U UKOCAIP.

Beruncnenue 3neMeHTOB MHOTOTPAaHHUKOB: pEOpa, 1uaroHanu, yrisl. [lnomans 60koBOI
MIOBEPXHOCTH U TOJIHOM MTOBEPXHOCTH MPSIMOi IPU3MBI, IO b OCHOBAHHI, TeOpeMa 0 OOKOBOH
MIOBEPXHOCTU MpsiMON mpu3Mbl. [Tnomans 60KoBOI MOBEPXHOCTH M MOBEPXHOCTU MPaBHIIbHON
IUPAMHUJIBI, TEOpEMA O IUIOIIAIN YCEUYEHHON TUPAMUIBI.

CuMMeTpust B IPOCTPAHCTBE. ODJIEMEHTHl CHUMMETPUHM IPABUIIBHBIX MHOTOTPAHHUKOB.
CuMmMerpuss B IpaBWIBHOM MHOTOTPAaHHHMKE: CHMMETpHs IapajllesieNuIeaa, CUMMETpPUs
IIPABWJIBHBIX ITPU3M, CHMMETPHS NIPABUIbHONU MTUPAMHU/IBI.

BeKTOpBI ¥ KOOPAMHATEI B IPOCTPAHCTBE.

IloHsATHA: BEKTOp B IPOCTPAHCTBE, HYJIIEBOU BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEAPHBIC, COHANPABICHHBIE W IIPOTHBOIIOJIOKHO HAIPABICHHBIE BEKTOPBL. PaBEeHCTBO
BEKTOpPOB. JICHCTBUS € BEKTOpPaMM: CJIOKCHHME M BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOKEHUE BEKTOpa Ha yunciio. CBOMCTBA CIIOKEHUS BEKTOpOB. CBONCTBA YMHOKEHUS

BEKTOpa Ha yucio. [IoHsaTue koMIianapHsie BEKTOpPLI. [IpU3HaKk KOMIUTAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O pPa3aoKEHUHM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopam. IIpsiMoyronpHas cucrema koopAuHar B npocrpaHcTBe. KoopanHarel BekTopa. CBs3b
MEXAYy KOOpJAMHAaTaMU BEKTOpa M KOOpAMHATaMHU TOYEK. Yroi Mexay BekTopamu. CkalaspHOe
IIPOU3BE/IEHUE BEKTOPOB.

Bekropsl B mpocTpancTBe. Onepanuu Hag BeKTOpaMu. BekTopHOE YMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOPHOTO YMHOXKEHHUs. [IpsiMOoyroigpHass cucTeMa KOOPJIMHAT B MPOCTPAHCTBE.
Koopaunatsl Bektopa. Paznoxenue Bektopa mo 6asucy. KoopnuHaTHO-BEKTOPHBIM METOA IMpH
pELIEHNH T€OMETPUYECKUX 3a1ad.

Tena BpanicHus.
IToHATHA: UMAMHOpUYECKAas IOBEPXHOCTb, KOHMYECKas IOBEPXHOCTb, Cepudeckas
MIOBEPXHOCTb, 00pa3yrolre NoBepxHocTel. Tena BpaleHus: MWINHAP, KOHYC, YCeUEHHBIN KOHYC,
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cepa, map. Bzaumuoe pacnonoxkenue cepbl U MIOCKOCTH, KacaTelbHas TNIOCKOCTh K cdepe.
N3o00paskeHne Ten BpalmeHus Ha TII0CKOCTH. Pa3BépTka mumHapa u konyca. Cummetpust chepsl
U 11apa.

O6béM. OcHoBHBIE cBoOicTBa 00BEMOB Tei. Teopema 00 00BEME NPSIMOYTOJIBHOTO
napajuienenunena u cienctsus u3 He€. OObEM NpsMONl M HAKIOHHOM NPU3MBI, IMIMHIPA,
nupamMuibl ¥ KoHyca. OObEM I1apa U MapoBOro CETMEHTA.

KomOuHnamuu Ten BpaimieHuss U MHOrorpaHHukoB. Ilpu3ma, BmucaHHas B IIWJIMHAD,
onucaHHast okoJo nuuHapa. [lepeceuenne chepsl u mapa ¢ maockocTbio. Kacanue mapa u cdeps
IUIOCKOCThIO. [lOHSATHE MHOTOTpaHHUKA, OMHMCAHHOTO OKONIO cdepbl, chepbl, BIHCAHHON B
MHOTOTPAHHUK HITU TEIIO BPAICHHSI.

[Tnomans MOBEepXHOCTH LWIMHAPA, KOHYyca, Iuomanb chepsl u e€ yacreid. [lomoOue B
npoctpadcTBe. OTHOIIeHHE OOBEMOB, TMJIOMAACH TOBEPXHOCTEH MOMOOHBIX  QUTYD.
[IpeobpazoBanue mnomoOus, romorerus. PemieHue 3agay Ha IUIOCKOCTH C HCHOJIb30BAaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue cedeHW MHOTOTPAHHMKOB U Tell BpAIICHUS: CEUCHHS IHIIMHIpPA
(mapanmienbHO M TEPIECHIUKYISIPHO OCH), CEUeHUsS KOoHyca (mapayjielbHOe OCHOBAHHIO U
MPOXOJSIIIEe Yepe3 BEpIIMHY), CEUEHHUs IIapa, METOAbl MOCTPOEHUS CEYEHHIl: METOJ CIIEOB,
METOJl BHYTPEHHETO TPOEKTUPOBAHHUS, METOJL IEPEHOCA CEKYIIEH MII0CKOCTH.

JIBVKEHUS B IPOCTPAHCTRBE.

JBwxenus mnpoctpancTBa. OtoOpakenus. J[BwkeHus u paBeHCTBO ¢uryp. OOmme
CBOMCTBA JBW)XCHMM. BuIbl NBW)KEHMI: IapajuIeIbHBIM IIEPEHOC, LIEHTPallbHAass CUMMETpU,

3epKaJbHask CHMMETPUS, TIOBOPOT BOKPYT mpsiMoii. [IpeoOpazoBanus nopodus. [Ipsmas u chepa
Oiinepa.

Kypc «BepoiTHOCTD U CTATHCTHKA

I'pad, csa3HbIA Tpad, myTH B rpade: mukibl U nend. CTeneHsb (BaJeHTHOCTh) BEPIIUHEI.
['padwr Ha ImockocTH. JlepeBbs.

Crny4JaifHble SKCIIEPUMEHTHI (OTBITHI) U CIyYaliHbIe COOBITHSA. DJIEMEHTApHBIE COOBITHS
(ucxomer). BeposTHOCTH citydaitHOTO cOOBITHsI. BIM30CTh YacTOTHI U BEPOSITHOCTH COOBITHIA.
Cryy4aiiHbIe OTBITHI C PABHOBO3MO)KHBIMHU 3JIEMEHTAPHBIMUA COOBITUSMH.

Onepanuu Haja COOBITHSMH: IepecedeHre, 0ObeJUHEHHE, TPOTUBOMONIOKHbBIE COOBITHS.
Huarpammsl Ditnepa. DopMyiia ciioKeHUsS BEPOATHOCTEH.

VYcnoBHast BEpOATHOCTh. YMHOXKEHUE BEPOATHOCTEH. JlepeBO CllydallHOTO AKCIIEPUMEHTA.
®dopmyna monHo# BeposTHocTH. Dopmyna baiteca. HezaBucrumbie coObITHS.

bunapHbIii Ciry4aiiHBIN OMBIT (MCTIIBITAHKE), YCIIEX U Heyaada. He3aBucuMble HCTIBITaHMS.
Cepusi HE3aBUCUMBIX HCHBITAaHWK J0 TepBoro ycmexa. IlepecranoBku u (akropuan. Yucmo
couetanuid. Tpeyronbauk [lackans. @opmyna 6mHOMa HeroTOHA.

Cepuss He3aBUCUMBIX HcHbITaHUKW bepraymm. CroydailHbld BBIOOP M3 KOHEYHOMU
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. PacnpeneneHue BeposiTHOCTE. Jluarpamma pacnpenesneHus.
Onepanuu  HaJa ciay4allHbIMA BeJIMYMHAMHU. buHapHas ciydaiiHas BenuuuHa. [Ipumepsr
pacnpezesieHui, B TOM YUCiie TeOMeTpUYecKoe U OMHOMHUAIBHOE.

CoBMecTHOE pacnpenesieHue ABYyX Ccly4alHbIX BenuuuH. HesaBucumbie ciydaiiHble
BEJIMYMHBI.
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MaremaTiudeckoe OXKHJaHWE CIIy4ailHOW BenuuuHbl (pacmpenencHus). [Ipumepsr
MPUMEHEHHS MaTeMaTu4eCcKoro OXuJIaHus (CTpaxoBaHue, JoTepes). MaremaTnueckoe 0KuAaHNue
OMHapHOH ciay4yaliHOW BeNMWYMHBI. MaremMaTnyeckoe OXXUAAHUE CyMMBl CIIyYalHBIX BEIMYHUH.
Marematndeckoe OKuaHue TeOMETPUIECKOT0 1 OMHOMHUAIBHOTO PACHIPEACTICHUN.

Jlucniepcusi W CTaHJAPTHOE OTKJIOHEHHWE CIIy4allHOM BEIWYWHBI (pacmupeneracHus).
Jucnepcuss OMHApHON CIIy4ailHOH BETUYMHBI. MareMaTHuecKOoe OXHUIAHWE TMPOU3BEACHUS H
JUCIIEPCUsl CYMMbI HE3aBUCUMBIX CIIy4alHBIX BEIUYHMH. /lucnepcust U cTaHIapTHOE OTKJIOHEHHE
OMHOMUANBHOTO pachpenenenus. Jlucrnepcuss U CTaHAAPTHOE OTKIOHEHHE T'€OMETPUYECKOrO
pacrpeneneHus.

HepasencrBo YeObiméBa. Teopema UeOwpiméBa. Teopema beprymmu. 3akoH Oonbmx
yucen. BwiOopouHblii MeTon wuccienoBaHWW. BpiOopounbie xapakTepucTHkd. OleHUBaHHE
BEPOSATHOCTH COOBITHS MO BHIOOPOUHBIM JaHHBIM. [IpoBepka mpocTeHINuX TUIoTe3 ¢ MOMOIIBI0
W3YYEHHBIX PACTIPECICHUI.

HenpepbiBHble cnydaiiHble BeauyuHbl. [Ipumeppl. DyHKIUS MIIOTHOCTH BEPOSTHOCTU
pacnpeneneHusi. PaBHOMEpHOE paclpeneieHue M €ro CBOWMCTBA. 3ajayd, NPUBOASIIME K
IIOKAa3aTeIbHOMY PpAacHpeleIeHu0. 3a/aud, MPUBOAAIIME K HOPMAJIbHOMY paclpeiesICHUIO.
OyHKIHS TUIOTHOCTH BEPOSTHOCTH TIOKA3aTeNbHOTO pachpesenieHus, (YHKIUS IUIOTHOCTU
BEPOSITHOCTH HOPMAJIBHOTO pacnpeneneHuss. OyHKIHsS IUIOTHOCTH M CBOWCTBA HOPMAJIbHOTO
pacrpeneneHus.

[TocnenoBaTenbHOCTh OMWHOYHBIX HE3aBHCUMBIX COOBITHI. 3amadu, NPUBOIAIINE K
pactpenenenuto Ilyaccona.

KoBapuanmst 1Byx ciy4aiiHbix BenuuuH. KoapduuueHT nuHEHHON Koppessuuu.
CoBMecTHBIC HAOMIOACHUS JIByX BENHYMUH. BbIOOpOoUHBIA KO3 duimenT koppensaiuu. Pazmudne
MEX]ly JIMHEUHOW CBS3BI0O M MPUYMHHO-CIECICTBEHHOW CBA3bl0. JIMHEWHash perpeccus, MeETof
HaMMEHBIIINX KBAJIpaTOB.

4. TemaTu4yeckoe NJIAHUPOBAHNE, B TOM YHCJIE C Y4€TOM padoyeil MporpaMmmabl
BOCIIUTAHUSA € YKA3aHMEM KOJUYECTBA 4YaCOB, OTBOAUMBIX HA 0CBOEHHUE
KaK10¥ TeMbI.

Ne Kongpr
KOMITCTCHITHH,
JINYHOCTHBIX
€3yJIbTaToOB
Buy yue6noro | Konso pesy ’
HaumeHoBaHMEe TeMbI y4eOHOTO 3aHSITHS ) (bopMHUPOBaHUIO

3aHATHS 4acoB
KOTOPBIX
CIOCOOCTBYET
DJIEMEHT

IIPOrpaMMBI

24 OK 01, 0K 02,
OK 03, OK 04,
OK 05, 0K 06

PA3JIEJI 1. PASBBUTHUE ITOHATHA YUCIIA

Tema 1.1. BBenenue

1 [lenp u 3amaun MmaTeMaTuku pu ocBoeHnu | [Ipaktuueckoe | 2
CHEIHAIbHOCTH 3aHsTHE
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2 dopmynupoBKa TeMbI yueOHoro npoekta u | [Ipakruueckoe | 2
TEM HUCCIIeZIOBaHUN 00yYaroIIuXcsl. 3aHATHE
Tewma 1.2. [ToBTOpeHue Kypca MaTeMaTuku 7-9 knacc
3 Umucina u BeryucieHus. Beipaxkenus u IIpakTrueckoe | 2
npeoOpazoBaHus 3aHATHE
4 I'eomeTpus Ha MIIOCKOCTH. IIpakTrueckoe | 2
3aHSATHE
5 IIpakmuko-opuenmuposanmusvie 3a0a4u 8 [IpakTuueckoe | 2
Kypce ceomempuu Ha Na0CKOCMu 3aHATHE
6 [IporieHTHBIE BEIYMCICHUS 2
7 Ipoyenmot u Opobu 6 npogeccuonanrvuvix | [paktuaeckoe | 2
3a0ayax mexHoio2U4ecko2o npoduis 3aHATHE
8 VYpaBHeHust, HepaBeHCTBA. CUCTEMBI [Ipaktuueckoe | 2
YPaBHEHUH. 3aHATHE
9 Vpasnenus u nepasencmesa 6 [Ipaktuueckoe | 2
npogeccuoHanbHbixX 3a0a4ax. 3aHSITHE
10 | BxogHo# KOHTPOJIb [IpakTuueckoe | 2
3aHATHE
Tema 1.3. KommuiekcHele uncna
11 [IpakTuueckoe | 2
KommuiekcHbie uncna 3aHATHE
12 IIpakTrueckoe | 2
JlelicTBUA HaJl KOMIUIEKCHBIMU YMCIIaMH 3aHSTHE
16
PA3JIEJI 2. ITPAMBIE U IIJIOCKOCTHU B I[TPOCTPAHCTBE
OK 01, OK 02,
Tema 2.1. BBeneHue B crepeomMeTpurio
OK 03, OK 04,
13 | OcHOBHBIE MIOHSATHUS crepeomerpui. | [Ipakrnueckoe | 2 OK 05, OK 06
PacnonoxxeHue npsMbIX U MIIOCKOCTEN 3aHATHC
Tema 2.2. [TapannenbHOCTb NPSIMBIX U IIJIOCKOCTEN
14 | ITapannensHOCTh mpsiMOM M MIockocTH.| IIpakTnueckoe | 2
Yrois Mexy MpsMON U IIIOCKOCTBIO 3aHSTHE
15 | [TapamienbHOCTh MIIOCKOCTEM. [IpakTuueckoe | 2
3aHATHE
Tema 2.3. [leprieHAMKYJISIPHOCTD MPSAMBIX U TIIOCKOCTEN
16 | IlepneHauUKyAIpHOCTD NPSIMBIX, psaMoit U | [IpakTudeckoe | 2
IJIOCKOCTH 3aHSTHE
17 | [lepneHauKyIIpHOCTD miockocte. | [Ipaktuueckoe | 2
3aHSATHE

[leprieHauKyasp U HAKJIOHHAS
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18 | Teopema o Tpex nmepneHAUKYISIpax [IpakTuueckoe | 2
3aHSTHE
19 | Pacnonoowcenue npsamulx u niockocmeu [IpakTuueckoe | 2
OKpYdHCcarouem. 3aHSTHE
20 | KonrponbHas padota Nel «IIpsimble u IIpakTnueckoe | 2
INIOCKOCTH B IIPOCTPAHCTBE) 3aHATHC
) 24 OK 01, OK 02,
PA3/IEJI 3.CTEIIEHU, KOPHU, JIOTAPU®MBEI OK 03, OK 04,
Tewma 3.1.Kopuu OK 05, OK 06
21 | Kopau u creneHu IIpakTrueckoe | 2
3aHSATHE
22 | Kopenb crenenu n >1 u ero cBoiicTaa. IIpakTrueckoe | 2
3aHSATHE
Tema 3.2. Crenenun
23 | Crenens C pallMOHAJIBHBIM MTOKa3areneM u ee| [Ipakrudeckoe | 2
CBOMCTBA. 3aHATHE
24 | Crenensb ¢ AeHCTBUTEIbHBIM NTOKa3aTeneM u| [Ipakrudeckoe | 2
€e CBOMCTBa 3aHATHE
25 | Pemenue 3amanuii Ha 0000menue moHsaTus o| [Ipakrudeckoe | 2
MoKa3aTelie CTeTeHHU. 3aHsTHE
26 | BrimonHeHue TOXAECTBEHHBIX [Ipaktuueckoe | 2
npeoOpa3oBaHUi HaJl CTENECHHBIMU | 3aHSTHE
BBIPAKEHUSIMHU.
27 | IIpeobpazosanue u evruucnerue | Ilpakruueckoe | 2
BbIPAdCEHUL, COOEPHCAUWUX PAOUKANLL U | 3aHITHE
cmenenu 8 3a0a4ax MexHONO2UYeCKO20
npoguis
Tema 3.3. Jlorapudmsl
28 | Jlorapudm  umcna. OCHOBHOE [IpakTuueckoe | 2
jorapumMuyeckoe TOXKIAECTBO. 3aHsTHE
29 | Jlorapupm  mpousBeneHus,  4acTHoro,| IIpakruueckoe | 2 OK 01, OK 02,
creneHu. Ilepexoq Kk HOBOMY OCHOBaHUIO. 3aHATHC OK 03, OK 04,
30 | Beruucnenue norapugmos, [Ipaktnueckoe | 2 OK 05, OK 06
npeoOpazoBaHue Jorapu(pMUIECKUX 3aHATHE
BBIPAKEHUI.
31 | Ilpeobpaszosanue u evivucinenue 3nadenuil | [Ipaktudeckoe | 2
Jl02apupmMuyecKux 8vlpaxceHuli 8 3adauax | 3aHsITHE
MEexXHON02UeCcK020 NPoPus
32 | KouTtponbHas padora Ne2 «Crenenu, kopHH, | [Ipaktuueckoe | 2
JorapupmMbD» 3aHSTHE
14 OK 01, OK 02,

PA3IEJI 4. KOOPIUHATEI 1 BEKTOPDI
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33 | Ilonstne Bekropa B  mpocTpaHcTse.| [IpakTnueckoe | 2 OK 03, OK 04,
Omnepanuu HajJ BEKTOPaMHU. 3aHSTHE OK 05, OK 06

34 | IlpsmoyroisibHas cucTeMa KOOpAMHAT B IIpakTrueckoe | 2
IIPOCTPAHCTBE. 3aHSTHE

35 | IlpocTeiimue 3aga4u B KOOpAMHATAX. IIpakTnueckoe | 2

3aHSTHE

36 | CxanspHoe npousBeaeHue BEKTOpoB U yroi| IIpaktuueckoe | 2
MEXly BEKTOpaMHu 3aHSTHE

37 | JBuxenue IIpakTrueckoe | 2

3aHSITHE

38 | IIpakmuxo-opuenmupogannvie 3adauu Ha| llpakTudeckoe | 2
KOOPOUHAMHOU NIOCKOCHU. 3aHSTHE

39 | KonTponsHas pabora Ne3 «Koopaunaret u | [Ipaktudeckoe | 2
BEKTOPBD) 3aHSTHE

PA3JIEJT 5. OCHOBBI TPUTOHOMETPHH 22 | OROLORO2,

OK 03, OK 04,

Tema 5.1. OCHOBHEIE TIOHSTHS OK 05, OK 06

40 | Panuannas mepa ymia. BpamarensHoe [IpakTuueckoe | 2
JBUKECHUE. 3aHsTHE

41 | CuHyc, KOCUHYC, TAHT€HC U KOTAHI€HC IIpakTrueckoe | 2
qucia. 3aHSTHE

Tema 5.2. OcHoBHBIE (HPOPMYITBI TPUTOHOMETPHH

42 | OCHOBHBIE  TPUTOHOMETPHUUYECKHE IIpakTrueckoe | 2
TOXKIECTBA 3aHSATHE

43 | ®opmyIbl IPUBEACHUS [IpakTuueckoe | 2

3aHsTHE

44 | ®opmynsl cinoxenus. Cunyc u kocunyc| [Ipaktuueckoe | 2
JIBOMHOTO U MOJIOBUHHOTO yTiia 3aHsTHE

45 | TlpeobpazoBanue npocreimux | [Tpakruueckoe | 2
TPUTOHOMETPUUECKHX BBIPAKEHHIA 3aHATHC

Tema 5.3. TpuroHoMeTpruyeCKUe YpaBHEHUS U HEPABEHCTBA

46 | ApkCHHYC, AapKKOCHHYC 4HCIa. [IpakTuueckoe | 2
[Ipocreiimme TPUTOHOMETPUUYECKUE 3aHATHE
YpaBHEHHMSI U HEPABEHCTBA.

47 | ApxraHreHc 4YHUCIIa. IIpocreiimue | Ilpakrnueckoe | 2 OK 01, OK 02,
TPUTOHOMETPHUUYECKHE ypaBHEHUS U | 3aHATHE OK 03, OK 04,
HEPaBEHCTBA. OK 05, OK 06

48 | Pemienne TpuroHomerpuueckux ypaBHeHud [Ipaktuueckoe | 2
Y HEPaBEHCTB. 3aHSATHE

49 | Pemienne TpuroHomerpuueckux ypaBHeHud [Ipaktuueckoe | 2
Y HEPaBEHCTB. 3aHSTHE

50 | KonTponbHas pabora Ne4 1o [Ipaktuueckoe | 2

Teme « TpuroHoMeTpus» 3aHSITHE

20




OK 01, 0K 02,

PA3JIEJ 6. ®YHKIU, X TPAOGKKN 1 CBOMCTBA 18
OK 03, OK 04,
Tema 6.1. @yHkuun, ux rpaduKy U CBONCTBA OK 05, OK 06
51 | ®ynkuuy, ux rpaduKy 1 CBOMCTBA. IIpakTrueckoe | 2
3aHATHE
52 | DnemenTapHble peoOpazoBanus rpagukos | [IpakTuueckoe | 2
byHKIHiIA 3aHSTHE
Tema 6.2. Tpuronomerpuueckue GyHKINUU U UX TpaduKu
53 | Tpuronomerpuueckue byHKIAH [IpakTuueckoe | 2
u ux rpaduKu 3aHATHE
54 | Ucnonvsosanue ceoucms | IIpaktuueckoe | 2
MPULOHOMEMPUYECKUX dyukyuti 6 | 3aHsTHE
npogheccuoHaIbHbIX 3a0aUax.
Tema 6.3. CreneHHBIC, TTOKA3aTEIbHbIE, JIOTApUPMUICCKHUE U
TPUTOHOMETpUUYECKHUE QYHKIIH.
55 | Crenennas ¢yHkuus ¢  HarypadbHbIM [IpakTHueckoe | 2
MOKa3aresieM, ee CBOMCTBA U TpaduK. 3aHATHE
56 | Iloka3zarenbHas byHKIH, IIpakTnueckoe | 2
Jorapudmuueckas GyHKIUsS, UX CBOMCTBA U | 3aHATHE
rpaduKy.
57 | Iloctpoenue rpaduKoB CTENEHHbIX, | [IpakTHueckoe | 2
NIOKA3aTeNbHBIX,  JIOTapU(MUUYECKHX U | 3aHATHE
TpUTOHOMETpUYeCcKre PyHKIMH QYHKINH.
58 | Onucanue npouszeoocmeenuvix npoyeccos ¢ Ilpakruueckoe | 2
noMowbio epaghuxoe QhyHKyuti 3aHATHE
59 | O6o0maromee 3anstue o teme «Pynkuun, [Ipakruueckoe | 2
UX CBOMCTBA U rpauxm». 3aHsTHE
OK 01, OK 02,
PA3/IEJI 7. HAUAJIO MATEMATHUYECKOI'O AHAJIM3A 34
OK 03, OK 04,
Tema 7.1. Ipenens OK 05, OK 06
60 | ITocnenosarensnoctu. Ilpenen ¢ynkuun| [IpakTnueckoe | 2
[TonsaTue o HENPEePHIBHOCTH (DYHKIIUH. 3aHATHE
Tema 7.2. IIpousBoaHas GyHKIUU
61 | Ilonarue o mnpousBogHoi ¢yHkuuHM, e [IpakTnueckoe | 2
TeOMETPUUYECKUHN U U3HUECKUN CMBICIT. 3aHATHE
62 | ®opmynsl 1 mpasuiia Augdepenunponanusd. | [Ipakruueckoe | 2 OK 01, OK 02,
3aHATHE OK 03, OK 04,
63 | Bropas mpousBoaHas u ee pu3nyuecKuit [Ipaktnueckoe | 2 OK 05, OK 06
CMBICT 3aHsTHE
64 | UccnenoBanuto GyHKIMA HA MOHOTOHHOCTH | [IpakTrueckoe | 2
U DKCTPEMYMBI. 3aHsTHE
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65 | Haxoxnenune nanbosnpiero u HauMmenbiero| [Ipakruaeckoe | 2
3HaYeHUs QyHKIHUIL. 3aHSTHE
66 | IIpumMeHeHue TPOU3BOAHON K [IpakTuyeckoe | 2
UCCJIEZIOBAHUIO (PYHKUUN U MOCTPOCHUIO 3aHSTHE
rpa¢uKkoB
67 | Haxoocoenue onmumanvhozo pesyromama 6| llpakruaeckoe | 2
3a0auax mexHoi02u4ecKo2o npopuis 3aHsTHE
68 | KonrponbHass pabora mo Teme No5 2
«IIpousBonHas QyHKIHI»
Tema 7.3. IlepBooOpa3Hast pyHKIMK
69 | [lepBooOpaznas. @opMyIibl ¥ paBHIIA [IpakTuueckoe | 2
WHTETPUPOBAHUS 3aHSITHE
70 | HeompeneneHHbIN HHTETPAT IIpakTrueckoe | 2
3aHSITHE
71 | HaxoxneHue HeolnpeneneHHbIX HHTerpanos | I[Ipaktuueckoe | 2
METO/IOM HETIOCPEICTBEHHOTO 3aHSATHE
UHTETPUPOBAHUSI.
72 | OnpeneneHHblil HUHTErpail [IpakTuueckoe | 2
3aHsTHE
73 | IlpumeHeHne onpeneIeHHOro HHTerpaia [IpakTuueckoe | 2
JUTSL HAXOXKJICHUS TIIOIIA U KPUBOJIMHEHHON | 3aHsATHE
TpAreuy.
74 | IlpumeHeHnEe ONPEeNeICHHOrO NHTErpaia [IpakTuueckoe | 2
JUTSL HAXOXKJIEHUS TUTOIaei 1 00beMOB 3aHSTHE
¢buryp
75 | llpumepol npumenenus unmeepana 8 ¢usuxe | Ilpakruaeckoe | 2
U 2eomempuu. 3aHSTHE
76 | KontponbHas pabota mo Teme Ne6 [Ipaktuueckoe | 2
«ITepBooOpa3zHast HyHKIUN» 3aHSTHE
PA3JTEJT 8. MHOTOT'PAHHUKH U TEJIA BPAILIEHUS 46 OK 01, OK 02,
OK 03, OK 04,
Tema 8.1. MHOrOrpaHHUKH OK 05, OK 06
77 | MuororpanHuku. OCHOBHBIEC IOHSTHA. [IpakTuyeckoe | 2
3aHSTHE
78 | llpusma. Bunsl npusm [IpakTuyeckoe | 2
3aHsTHE
79 | lapannenenwumnen, Ky0, X CBOMCTBA. [Ipaktuueckoe | 2
3aHSTHE
80 | Pemenue 3ama4 Ha HaxoXkAeHUE OCHOBHBIX | IIpakTnueckoe | 2
AJIEMEHTOB MIPU3M. 3aHSTHE
81 | Ilupamupaa. Yceuénnas nupamuaa. [IpakTnueckoe | 2 OK 01, OK 02,
Terpasap. 3aHATHE OK 03, OK 04,
82 | Pemenue 3aga4 Ha HaxoxJIeHUE OCHOBHBIX | [IpakTuueckoe | 2 OK 05, OK 06
3JIEMEHTOB NMUPaAMUI. 3aHsTHE

22




83 | Pemenue 3agay Ha HaxoxJIeHUE OCHOBHBIX | [IpakTHueckoe | 2
3JIEMEHTOB MPU3M U MHPaAMUL. 3aHSTHE
84 | Ceuenue Ky0a, IpU3MBbI U TUPAMHU/IBL. [IpakTnueckoe | 2
3aHSTHE
85 | IIpumenenue npasunvhvix muozoepannuxos | I[lpakruueckoe | 2
8 3a0a4ax MmexHoI02UUecKo20 NPOPUIA. 3aHSTHE
Tema 8.2. Tena BpaiieHus
86 | IloBepxHocTu Bpamenus. [{unuump. [IpakTuyeckoe | 2
3aHsTHE
87 | Pemenue 3agay no teme «Lnmuaap» [IpakTuyeckoe | 2
3aHsTHE
88 | KoHyc, OCHOBHBIE 3JIEMEHTHI. [IpakTuyeckoe | 2
3aHSTHE
89 | Pemenue 3agau no teme «Konycy» [IpakTuyeckoe | 2
3aHSTHE
90 | IIap wm cdepa. Pemenne 3amau mo teme| [Ipaktuueckoe | 2
«I1lap u cdhepa» 3aHSATHE
Tema 8.3. I3mepeHus B reomMeTpun
91 | O6Bém u ero uzmepenue. O0beM Kyba u [Ipaktuueckoe | 2
napajuiefienunena 3aHsTHE
92 | ®opmyna 06bEMa IPU3MBI, IWIIKHAPA. IIpakTnueckoe | 2
3aHsTHE
93 | ®opmyna o6bemMa TUPaMUIBI U KOHYCA. IIpakTnueckoe | 2
3aHSTHE
94 | ®opmyna 06vEMa 11apa. [IpakTuueckoe | 2
3aHsTHE
95 | ®opmyibl TIOMIAAN MOBEPXHOCTEN Tpu3Mbl | [IpakTudeckoe | 2
U TTUPAMU/IBL. 3aHsTHE
96 | ®opmyiibl TJTIOIIAIU nosepxHocreil | [Ipaktuueckoe | 2
WIMH]Ipa, KOHyCa U 1apa. 3aHSTHE
97 | Beiuucnenne miuomanel  nosepxHoctel | I[IpakTuueckoe | 2
MHOTOI'PaHHUKOB U KPYIJIBIX TEJL. 3aHsTHE
98 | Pacuem obvema emecmumocmu Queyp. [Ipaktuueckoe | 2
3aHSATHE
99 | KontponsHass pabora mo Teme Ne7 | [Ipaktuueckoe | 2
«MHOrorpaHHUKHY U Tejla BPALLCHUS» 3aHATHC
PA3JIEJT 9. YPABHEHUS U HEPABEHCTBA 32 OR 01, 0K 02,
OK 03, OK 04,
100 | PaBHOCHIIBHOCTH ypaBHEHUH U HepaBeHCTB. | [IpakTuueckoe | 2 OK 05, OK 06
OcCHOBHbIE TpPUEMbl  pEUICHUS  LEJBIX | 3aHSATHE
palKOHATBHBIX YPABHEHUH.
101 | Pemenue CUCTEM panuoHanpHeIX | [IpakTnueckoe | 2 OK 01, OK 02,
YPaBHEHUH . 3aHATHE
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102 | Pemenue panmoHaibHbIX HEPABEHCTB U uX | [IpakTuueckoe | 2 OK 03, OK 04,
CHCTEM. 3aHATHE OK 05, OK 06
103 | OcHoBHBIE TpHEeMBI pemieHus: aApooHo —| [IpakTudeckoe | 2
palOHANBHBIX YpaBHEHU N 3aHSTHE
104 | Pemienne  panuoHanbHBIX — HepaBeHCTB.| IIpakTuueckoe | 2
Meron uHTEPBAIOB 3aHSTHE
105 . IIpakTrueckoe | 2
Pemenne nppanmoHalbHbIX ypaBHEHUN
3aHSTHE
106 [IpakTuueckoe | 2
Pemenne nppaimoHaibHbIX HEPABEHCTB
3aHSTHE
107 | Pemenue nmoka3areabHbIX ypaBHeHUN U ux | [Ipaktuyeckoe | 2
CHCTEM 3aHSTHE
108 [IpakTuueckoe | 2
Pemenne nmoka3aTenbHBIX HEPABEHCTB
3aHSTHE
109 . [IpakTuueckoe | 2
Pemenue norapudmuyeckux ypaBHeHUN
3aHsTHE
110 IIpakTrueckoe | 2
Pemenue norapupMuueckux HEpaBeHCTB
3aHSTHE
111 | Pemienue ypaBHeHMI M HEpaBeHCTB ¢ AByMs| [IpakTuueckoe | 2
IIEPEMEHHBIMHU U UX CHCTEM. 3aHSTHE
112 . | [Ipaktuueckoe | 2
Pemienne TpUroHOMETPUYECKUX YpaBHEHUIN
3aHSTHE
113 | Pemienue YpPaBHEHUN, HEPaBEHCTB IIpakTnueckoe | 2
C mapamMeTpamu 3aHsTHE
114 | Ilpumenenue mamemamuyeckux memooos | Ilpaktuueckoe | 2
0Nl peuleHuss COO0epHCamenbHblX 3a0ay | 3aHATHE
MEexXHON02ULeCcKO20 NPOPUIAL.
115 | Koutponbnast pab6ora mo Teme  Ne® 2
«YpaBHEHUS U HEPABEHCTBA»
PABMENT  10.  KOMBHUHATOPHKA,  CTATHCTHKA, |22 | OKO1,0K02,
OK 03, OK 04
BEPOSATHOCTD U I'PADBI ! !
OK 05, OK 06
Tema 10.1. I'padr
116 | Jloruuyeckue 3amga4uu. ['padsr [IpakTuueckoe | 2
3aHSTHE
Tema 10.2. DneMeHTH KOMOMHATOPUKH
117 | OcHoBHBIE  TIOHATHS ~ KoMOuHaropukw.| [IpakTudeckoe | 2
[IpaBuiia KOMOMHATOPUKH. 3aHsTHE
118 [IpakTuueckoe | 2
[lepecranoBKH, coueTaHusl, pa3MEIICHUS
3aHsTHE
119 [IpakTuueckoe | 2
Pemenue 3aau Ha nepeboOp BapuaHTOB
3aHsTHE

Tema 10.3. DeMeHTHI TEOPUH BEPOSITHOCTH
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120 | CoObITHE, BEPOSTHOCTH COOBITHSI. [IpakTyeckoe OK 01, OK 02,
3aHATHE OK 03, OK 04,
121 | CnoxeHnne u yMHOXKEHHE BeposaTHOCTEH.| [IpakTueckoe OK 05, OK 06
YcnoBHas BEPOSTHOCTD 3aHSITHE
122 | Pewenue npakmuueckux 3aoa4 no meopuu | Ilpaktuueckoe
geposimHocmetl 3aHSTHE
Tema 10.4. DneMeHThI CTaTUCTUKHU
123 | JluckperHble W HempepbiBHBIE ciaydaiiHbie| [IpakTnyeckoe
BEJIMYUHBI, UX YUCIIOBBIC XapaKTEPUCTHKHU. | 3aHATHE
[TonsiTHE O 3aKOHE OOJBIINUX YUCEI.
124 | Tabnuunoe u rpaduueckoe npeacrapieHue | [Ipakruueckoe
TaHHBIX. YUCIIOBbIE XapaKTEPUCTUKH PSIIOB | 3aHSATHE
JAHHbBIX.
125 | CocraBnenne  Ttabmuriy w  auarpamm. | [IpakTudeckoe
Haxoxnenne cpeqHUX — XapaKTEpUCTHK, | 3aHSATHE
HAOTI0IaeMbIX JaHHBIX.
126 | 3a0auu mamemamuyeckoii cmamucmuxu.| IIpakTudeckoe
Pewenue npuxnaonwvix 3aoau. 3aHATHE
127 | 3awuma unousudyanbrno2o npoekma Cemunap
128 | 3awuma unousudyanbrno2o npoekma Cemunap
3K3AMEH
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5. YCJIOBUA PEAJIM3ALIMU YYEBHOI'O ITPEJIMETA

5.1. Tpeb6oBaHUsA K MUHMMAJIbHOMY MAaTePHAJIbLHO-TEXHHYECKOMY
o0ecnmeYeHnIo

Peanuzanust nmporpamMmbl y4eOHOTO MpeaMera TpeOyeT Haaudus yu4eOHOro

KaOMHEeTa MaTeMaTHKU.
O6opynoBanue yueOHOTO KaOUHeTa:

1. Cniennaau3upoBaHHasi Me0eJIb U CHCTEMbI XPAHEHHA I KaOMHeTa
1.1. Tocka kaccHas
1.2. Cton ¢ simuKamMu 1Jis XpaHEeHUsI
1.3. Kpecno oducuoe
1.4. kad ana xpaHeHUs: y4eOHBIX TOCOOUN
1.5. Cucrema 115 3aTEMHEHUST OKOH
1.6. CereBoii puiibTp
1.7. IlepcoHabHBINA KOMITBIOTED
1.8. CTon yueHH4eCKHil, peryaupyemMblii O BbICOTE
1.9. CTyn yuyeHn4eCKuid, peryinmupyeMbli 10 BBICOTE
2. JleMOHCTpaMOHHOE 000py10BaHUE U MPUOOPBI
2.1. KoMmieKT yepTeskHOro o00py10BaHus U IPUCTIOCOOICHUIA
2.2. IIpoeKTop u 3KpaH
3. Moneau, MyJIsSIKU, AaNIJITAKALAA
3.1. HaGop npo3pavyHbIX reOMEeTPUIECKUX TEI C CEYSHUSIMHU

4. JleMOHCTpalMOHHBbIE Y4eOHO-HAIVISA/IHbIE MOCOOUS(B T.4. B 3JIEKTPOHHOM
BH/I€)

TaOnuua npousBOAHBIX, TaOIMIA MEPBOOOPA3HBIX, UCCIEAOBAHNUE (PYHKIUU C
MOMOIIIbIO TPOM3BOIHOM, HamMOOJbIlIee W HAUMEHbIIEEC 3HAYCHHUS (PYHKIIUH,
KOMIUIEKT TaOJIuII 10 MaremMaTuke (rpaduku deMeHTapHbBIX (QYHKITUH ), KOMIUICKT
Ta0MUL 10 TE€OMETPUM €  CEYEHMSIMM  MHOTOIPAaHHUKOB,  Tpauku
TPUTOHOMETPUUYECKUX (DYHKIUH, TUIOIIA b KPUBOJIUHEWHOM Tpanenuu, (GopMyJbl
PUBEEHUS, CBOMCTBA (PYHKLIMM, JTOrapu(Mbl, IIIOLIAAN IVIOCKUX (QUryp

5.2. UudopmanuoHHoe odecrieyeHue

Nudopmarmmonnoe  obecniedeHne  OOy4YeHHS  COACPKUT  TEpeueHb
PCKOMEHyeMbIX yUYeOHBIX HW3JaHWH, WHTEPHET-PECYPCOB, JIOMOJHUTEIBHOM

JUTEPATYPHI.
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OCHOBHBIE MCTOYHUKH

. Mep3nak A.I., Homuposckuii J[.A., [TonskoB B.M. / Ilox pen. [Togonbckoro

B.E. Maremaruka. AnreOpa u Hayaja MareMaruyeckoro ananusa. 10 kmiacc.
Yrnyonéunsiii ypoBeHb. — M.: U3natensckuii ieHTp «Benrana-Ipady,
2022r.

Mepazmsik A.I., Homuposckuii [1.A., ITonsko B.M. / [Toxg pen. Ilononasckoro
B.E. Maremaruka. Anrebpa u Hadajia MaTeMaTH4eCcKOro aHanu3a. 11 kiacc.
VYrnyonéunsiit ypoBeHs. — M.: WMznarensckuii neHTp «Bentana-I'pady,
2022r.

. Mepsnsk A.T., Homuposckuii JI.A., [TonskoB B.M. / [Tox pen. [Togonsckoro

B.E. Maremaruka. ['eometpust. 10 kinacc. YrryOn€HHblil ypoBeHb. — M.:
Uznarensckuit nentp «Bentana-I'pady», 2022r.

Mep3ansx A.I., Homuposckuii JI.A., [TonsaxoB B.M. / [Tox pexn. ITogonbckoro
B.E. Maremaruka. ['eomerpus. 11 knacc. YrnyOnéHHbIN ypoBeHb. — M.
Wznarensckuit nentp «Bentana-I'pad», 2022r.

JlonoHuTebHbIe HCTOYHUKHU 1. AnumoB 1. A. u

Ap. Maremaruka: aJIre6pa H HavdaJia MaTCMAaTHU4ICCKOT'O aHaJIn3a, TCOMCTPHA.

Anrebpa 1 Hayajga MaTeMaTUYECKOTo aHan3a (6a30BbIN 1 yIITyOJICHHBIH

ypoBHH), yueOHuK 10-11 kimaccer — M.: [Ipocsemnienue, 2022.

2.

Aranacsn JI. C., byty3os B. ®@., Kanomues C. b. u ap. Maremaruka: anreopa
¥ Hadaja MaTeMaTHYeCKOTro aHanm3a, reomerpus. [eomerpus (6a30BbIi U
yr1yOneHHbIl ypoBHH), yueOHUK 10-11 xnaccel — M.: TIpocsemenue, 2021.

. bammaxoB M. U. Maremaruka: yaeOHUK TS CTYIl. YUPEXKIACHUH cpel. mpod.

obpazoBanus. — M.: U3narenbckuii eHTp «Akaaemusy», 2017.

bammakoB M. WM. Maremaruka. 3amadHuk: yde0. mocoOue st CTy..
yupexJIeHuit cpen. mnpod. odOpazoBanus. — M.: M3parenbckuil LEHTP
«Axanemus», 2017.

. Kommoropor A.H. u ap. Anrebpa n Hayayia mareMatudeckoro ananmmsa. 1011

KJaccel: ydeb. st o0mieoOpa3oBaTeNbHBIX — yupexiaeHuid. — M.:
[Ipocsemenue, 2011.

Ilepeyens UnTEpHET-pECypCcOB

. http://school-collection.edu.ru/ —  Enunas  kojuiekuuss  ITU(PPOBBIX

o0pa3oBaTeIbHBIX PECypCOB
http://www.elibrary.ru — Hay4ynas snexkrpoHHas Oubnrorexa
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3. http://www.mathteachers.narod.ru / — IloBTOprM MaTemMaTuky
4. https://www.resolventa.ru/demo/demomath.htm / — CnpaBoynuk 1o
MaTeMAaTHKe JIJIS1 IITKOJTbHUKOB

5. http://www.edu.ru / — denepanbublii moprai «Poccuiickoe 0opa3zoBaHue»
6. http://fcior.edu.ru / — denepanbHbIit LEHTP
UH(POPMAITMOHHOOOPA30BaTEIBHBIX PECYPCOB

5.3 O0pa3oBareibHbIEe TEXHOJIOTHHU

[Ipu peanmuzamuu y4yeOHOrO MpPEAMETa HUCHOJB3YIOTCS  pa3jHyYHbIe
oOpazoBarebHble TEXHOJIOTMH, B TOM YHUCJE TUCTAHIMOHHBIE 0OpazoBaTesIbHbBIC
TEXHOJIOTHH, dekTpoHHoe oOyuenue, KT, 3mopoBbecOeperaromme TeXHOIOTHH.
[Tpu peanuzanuu y4eOHOTO peaMeTa UCIOIb3YIOTCSl aKTUBHBIE U UHTEPAKTHUBHBIC
GbOopMBI U METOIBI OOYUCHHUS:

— TEXHOJIOTHMH COTPYIHUYECTBA;

— MPOEKTHBIE TEXHOJIOTHH;

— TEXHOJIOTMH MPOOJIIEMHOTO U TUYHOCTHO-OPUEHTHPOBAHHOTO OOy UCHHS,;

— WTPOBBIE TEXHOJOTUU (POJEBBIE U JIETOBBIC UTPHI);

—  KEHC-TEXHOJOTHUH;

— MOZYJIbHBIE TEXHOJOTUH;

— TEXHOJIOTMH Pa3BUTHUS KPUTUUECKOTO MBIIUICHHUS;

TEXHOJIOTMH Pa3BUBAIOIICTO 06y‘ICHI/IH;

HHTCPAKTUBHBIC MCTObI O6y‘l€HI/I$[ " ap.
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6. KOHTPOJIb 1 OINEHKA PE3YJIBTATOB OCBOEHHUA YYEBHOI'O
HPEIMETA

KoHTponb ¥ oOlleHKa pe3ylnbTaroB OCBOCHHUS Yy4eOHOrO IpeaMmera
OCYIICCTBIISICTCS TIPEIOIaBaTeJieM B XOJ€ CTAPTOBOM TUArHOCTHKH, TEKyIICH H
TEMAaTUYEeCKOW JUArHOCTHKU (YCTHOTO OINpOCa, TMPOBEACHUS TMPAKTHUECKUX
3aHATUH, J1TA0OPAaTOPHBIX  3aHATUH, TMHCBMEHHBIX  KOHTPOJBHBIX  paldoT,
TECTUPOBaHWSA), a TaKXKe B pe3yJbTare BBIIOJHEHUS  OOYYaIOIHMHUCS
WHIMBUIyaJIbHBIX 331aHUH, POCKTOB, UCCIICTOBAHHI.

B coorBercTBUM ¢ y4eOHBIM IUIAHOM MPOMEKYTOYHAsl aTTECTAlUs TI0
y4eOHOMY TPEAMETy MperycMOTpeHa B popMe sk3amena. [|Jisi KOHTPOJISL M OI[CHKH
pE3yaBTAaTOB OCBOEHUS yUeOHOTO MpeaMeTa pazpaboTan (GOHI OIEHOYHBIX CPENICTB.
Pesynbrarhl 00ydeHHs pacKpPBIBAIOTCS Yepe3 YCBOCHHBIC 3HAHUS U MPUOOPETCHHBIC
yYMEHHSI, HallpaBJIicHHbIC Ha POPMHUPOBAHKE OOIINX KOMITCTCHITHH.

DOpMBI U METOJBI

Pesynbrarel 00yueHus (mpeaMeTHbIE) Ha KOHTPOJIS ¥ OLIEHKHU
YpOBHE yUeOHBIX IeHCTBUI pe3yabTaToB
o0ydeHust
Kypc «Anredpa u Haya1a MaTeMaTH4eCKOro aHAJIH32) BxomxHo¥ KOHTPOJIB
(TectoBas pabora)
UYwucna ¥ BLIYUCIICHUS: Tekymuii KOHTPOJIb
. (ycTHBI# ompoc,
— OmepUPORATH NOHATHAMM: PAIHOHANLHOE U ACHCTBUTENEHOE THCTO, | 1 veryruecrerte
OOBIKHOBEHHAS U JIECATUYHAS IpOOb, IPOLICHTHI, 3anaHus,
— BBINOJNHATH apU()METHYECKUE ONEPALMM C DPAMOHAILHBIME U TCCTOBBIC
JeCTBUTENILHBIMU YHCIIAMU; 3allanui,
UCbMEHHBIE

— BBINOJIHATh TPUONMKEHHBIE BBIUMCICHHS, WCIONB3Yys TMpaBWiIa | 3a7aHus,
OKpYIVIEHUS, J€TaTh NPUKUAKY U OLIEHKY PE3yJibTara BEIUMCICHUN; MaTeMaTu4eCKUu
JUKTAHT,
peuieHue
3a/a4).

— ONepUpoBaTh MOHATHSAMHU: CTENEHb C MEJbIM [OKa3aTeleM,
cTaHmapTHas (opma 3amucu JEeHCTBUTEIBHOIO 4YHUCIA, KOPEHb
HaTypaJIbHOM CTENeHH, UCIOIb30BaTh MOAXOAAIYI0 (popMy 3amuch
NEHCTBUTENBHBIX YHUCEN [UIsl pEeIlIeHMs] MPaKTUYEeCKUX 3ajlad |

MMpEaACTaBICHUA JaHHBIX, Pyﬁem]{b]ﬁ

— ONepHupoBaTh  IMOHATHAMH: CHHYC, KOCHHYC ¥  TaHICHC | KOHTPOJb
[POM3BOJIBHOTO yIJIa, WCIOJIb30BaTh 3aIMCh IMPOM3BOJIBLHOTO yria | (KOHTPOJIbHAs
yepe3 oOpaTHbIe TPUTOHOMETpUUECKUE QYHKIIHNH; pabora).

— OIlepupoBaTh  MOHATHSAMH:  HaTypajbHOE,  I€I0e  YHCIIO,
WCIIONIb30BaTh TMPU3HAKK JACIMMOCTU UENBIX YUCEN, Pa3lIoKEHHE
quclia Ha MPOCTbIe MHOXKUTEINHN JJIs PEelleHus 3a/ay;

— OICPUPOBATh MMOHATHEM: CTCIICHL C PAllMOHAJIBHBIM I1OKAa3aTCJIEM; —
OIICPpHUPOBATL TMMOHATHUAMMU: norapmbM qyucia, JCCATUYHBIC H

HaTypaJibHbIE JJOTapU(PMBbI.
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VYpaBHEHUS U HEPABEHCTBA:

— OIepupoBaTh MOHATHUSMU: TOXKAECTBO, YpPaBHEHHE, HEPABEHCTBO,
1esioe, paluoHaIbHOE, HPPAlMOHAIBHOE ypaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPHUUYECKOE YPABHEHUE;
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— BBINOJHATH NMPeoOpa3oBaHUsI TPUTOHOMETPHUECKUX BBIPAKECHUN U
peliarb TPUTOHOMETPUYECKUE YPABHEHUS,

— BBIIOJHATH  NpeoOpa3oBaHMsA  LENbIX,  PALUOHAIBHBIX U
UPPALMOHAIIBHBIX BBIPAXXCHUN U PEIIATh OCHOBHBIE THIIBI LEJIBIX,
palOHAIbHBIX U UPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB;

— MNPUMEHATH  ypPaBHEHUS W  HEPABEHCTBA ISl PELICHHUS
MaTeMaTUYEeCKUX 3a7ad U 3a7a4d U3 Pa3ludHbIX oOnacTedl HayKu U
peaIbHOM )KU3HU;

— MOACIIMPOBATL PCAJILHBIC CUTYyalluU Ha SA3bIKC aJIF66pBI, COCTaBJIIATH
BBIDQKEHUS, YPABHCHHUs, HEPABEHCTBA TI0 YCIOBHIO 3aJayH,
WCCIIEIOBATh MOCTPOCHHBIC MOJEIH C WCIIOJIb30BAaHHEM arnapara
anreopsl;

— TPUMEHATh CBOMCTBA CTENEHH I MpeoOpa3oBaHUs BBIPAXKCHHUI,
OMepupoBaTh  MOHATUSMM:  [OKA3aTeIbHOE  ypaBHEHUE U
HEPaBEHCTBO, PeIlIaTh OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPaBHEHUI U
HEPaBEHCTB;

— BBINOJIHATH npeoOpazoBaHus BBIPAKEHU, COJIEPIKALIUX
jJorapu@mbl,  ONEPUPOBaTh  MOHATHUSAMHU:  JIOTapupMUUYECKOe
ypaBHEHHE W  HEPaBEHCTBO, peuiarTb  OCHOBHBbIE  THIIBI
JorapuMUUEcKX ypaBHEHUN U HEPABEHCTB;

— HaXOAWTb pELICHUS MPOCTEUIINX TPUTOHOMETPUUECKUX
HEPaBEHCTB;

— ONEpUpOBaTh MOHATHSAMHU: CUCTEMA JIMHEHHBIX YpaBHEHHH M €€
pEllIeHne, HCIOJb30BaTh CHUCTEMY JIMHEMHBIX YpaBHEHUH Ui
pelIeHNs TPaKTUYECKUX 3a]1a4;

— HaxXOIWUThb pEUICHUSA NPOCTEHUIINX CUCTEM U COBOKYIIHOCTEH
palMOHAIbHBIX YPABHECHUHN U HEPABEHCTB;

— MOJIEJINPOBATh peabHbIe CUTYalluH Ha S3bIKE anreOpbl, COCTABIATh
BBIPD@KCHUS, yYpPaBHEHUs, HEPABEHCTBA M CHCTEMBI IO YCIIOBHIO
3a7a4u, HCCIEOBaTh IOCTPOCHHBIE MOJEIN C HCIIOJIB30BAaHUEM
arrapara anreOopsbl.

DyHKIMY U TpadUKU:

— ONepUpOBaTh MOHATUSAMH: (YHKIHS, CIIOCOOBI 3afaHus (DyHKIMH,
005IacTh OMpENENCHUsT U MHOXKECTBO 3HAaYeHHMU (yHKUUH, rpaduk
(dbyHKIIMH, B3aUMHO OOpaTHbIe (YHKIINU;

— ONepUpOBaTh MOHATHAMM: YETHOCTh U HEYETHOCTh (DYHKIIMHU, HYIU
(GyHKLIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;
— HCIOJB30BaTh rpaduku GyHKUUH 171 pelIeHHs ypaBHEHHIA;

— CTPOUTHh M YWTaTh TpapUKH JTUHEHHON (YHKIHUU, KBAAPATHIHOU
GyHKIMY, cTeneHHON (DYHKIMH C LENIbIM MOKa3aTeseM;
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— HCIOJIB30BaTh TpapuKH (YHKIUH A7 MCCIeT0BaHUS MPOIECCOB U

3aBUCHMOCTEH MPH PELICHUH 3a7a4 U3 JPYTUX yUYeOHBIX MPEAMETOB
U pealbHOM >KU3HHU, BbIpaXKaTb (OpMyJIaMH 3aBUCHUMOCTH MEXIY
BEJIMYUHAMU;

OIIEpUPOBATh MOHATHUAMH: NEpUOANYecKas (QyHKIUSA, TPOMEKYTKH
MOHOTOHHOCTH  (YHKIMH, TOYKM  OKCTpemMyMmMa  (yHKIHUH,
HauOospIllee ¥ HAaMMEHbIIEee 3HaYeHUs (YHKUIUU HA MPOMEXYTKE,
MCIOJIb30BaTh UX JJIsl UCCIIEOBaHUS (PYHKIMH, 3aJaHHOH IpapKoM;
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— OmIepupoBaTh HNOHATUAMH:  TpaduKH MIOKa3aTeIbHOM,
Jorapu(pMUUECKOd U TPUTOHOMETPUUYECKUX (YHKLUH, N300pakaTh
X Ha KOOPIMHATHOW IUIOCKOCTM W HCHOJIB30BaTh JJIS PELICHHUS
YpPaBHEHUI U HEPABEHCTB;

— H300pakaTb Ha KOOPJMHATHOM IUIOCKOCTH TIpaUKU JIMHEHHBIX
YPAaBHEHHMM W MCIIOJIB30BAaTh MX IS PELICHHs] CUCTEMBI JIMHEHHBIX
YPaBHEHUN;

— HCIOJb30BaTh rpaduku (QPyHKIHMHA A MCCIEIOBAaHHS MPOLECCOB U
3aBUCUMOCTEH U3 IpYTUX yUeOHBIX AUCLUIUINH.

Hagana MaTeMaTH4eCKOI0 aHaIu3a;

— ONICpUPOBATH MOHATHUAMU: MMOCICAOBATCIBHOCTD, apI/I(bMeTI/IquKaH u
reoMeTpuvcCKad ImporpeCCcuu,

— ONepupoBaTh NOHIATUSIMH: OECKOHEYHO yObIBaromias
reoMeTpuYecKass MPOrpPeccus, CyMMa OCECKOHEYHO YOBIBAOIICH
Te€OMETPUYECKON MTPOTPECCUU;

— 3aJaBaTb MOCICA0BATCIbHOCTHU pPa3JINdYHbIMU CHOCO6aMI/I;

— HCMOJIb30BaTh CBOMCTBA MOCJEAOBATEIIBHOCTEH M MPOrPECCUid IJist
perieHus pealbHBIX 3aJ1a4 MPUKIIATHOTO XapaKkTepa;

— OIepUpoBaTh TMOHATUSAMU: HENpepbIBHAS (YHKIUSA, MPOU3BOAHAS
(GyHKLIMHU, HCIONB30BaTh T'€OMETPUUYECKUN U (DU3MYECKUM CMBICI
MIPOU3BOIHOM JUIS pELICHUS 3a]1a4;

— HaXOAWTh TMPOM3BOJIHBIE 3JIEMEHTAPHBIX (YHKIUN, BBIYUCISITDH
MIPOU3BOAHBIE CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKIIHIA;

— WCMONB30BaTh TPOM3BOMHYIO IS HCCleqoBaHus (yHKIUU Ha
MOHOTOHHOCTH ¥ JKCTPEMYMbBI,  MPUMEHSITh  PE3YJIbTaThbl
MCCIIEIOBAHUS K IIOCTPOCHUIO TPAPUKOB;

— WCIMONB30BaTh TPOU3BOAHYIO JUIS HAXOXKICHHS  HAWIYYIIEro
pEIICHUs B MPHKIAIHBIX, B TOM YHUCIIC COIMAIbHO-IKOHOMHYCCKHX,
3a7a4ax;

— OmIepupoBaTb IMOHATUAMU: nep3006pa3Ha;1 U HUHTCIrpajl, MOHUMATh
TeOMETPUYCCKHUIN M (PU3HUECKUN CMBICIT HHTETPAJIa;

— HaXOIUTh TEPBOOOpPA3HBIC AIEMEHTAPHBIX (YHKINH, BBIYHUCIATH
uHTerpai no Gopmysne Hetotona—Jleitouuna;

— pelarb IPUKJIA/IHbIE 3aJa4H, B TOM qucie
COIMAIbHOOKOHOMHYECKOTO U (PU3UYECKOTO XapaKTepa, CPeACTBAMU
MaTeMaTu4ecKoro aHaJn3a.

MHOXeCTBa U JIOTHKA:

33



— OIICPpUPOBATH IMOHATHUAMU. MHOXCCTBO, OICpanuu Haza
MHOXECTBaAMU,

— WCTIONIB30BaTh TEOPETHKO-MHOKECTBEHHBIM ammapar Ui OMUCAHUS
peanbHBIX MPOIECCOB U SIBJICHUH, NMPU PELICHUH 3a7a4 U3 JIPyTrux
y4eOHBIX IIPEAMETOB;

— ONCPUPOBATH TIOHATUAMU: OHNPCACICHUC, TCOpPEMaA, CJICICTBUC,
J0Ka3aTrCiabCTBO.




Kypc «'eomeTpus»

— OmICpUupoOBaTh MOHATUAMM: TOUYKA, IpAMaA, IJIOCKOCTh,

— HNPHUMCHATH aKCHUOMBI CTEPEOMETPUU U CICACTBUA U3 HUX IIPU
PEIICHUU I'COMETPUUCCKUX 3aa4,

Texkymuii KOHTPOJIb
(ycTHBI# ompoc,
MPaKTHYECKHE
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OIIEpUPOBATh MOHATUAMU: APAJIICIIBHOCTD U NEPHIEHAUKYISIPHOCTh
IIPSAIMBIX U IJIOCKOCTEM;

K.HaCCI/I(bI/II_[I/IpOBaTB B3aMMHOC PacCIoJIOKCHUC

HPSIMBIX U MIJIOCKOCTEH B MPOCTPAHCTBE;

OTepUpPOBaTh MOHATUSMU: JBYTPAHHBIN YTrOJ, IPaHd JBYTPAHHOTO
yIia, pedpo ABYTpaHHOTO yIvia, TMHEHHBINA Yroy IByTPaHHOIO yIva,
rpajlycHasi Mepa JAByI'PaHHOIO yIIIa;

OTEepUPOBaTh  MOHATUSMHU:  MHOTOTPAaHHUK,
HEBBIMYKJIBII ~ MHOTOTPAHHUK,  AJIEMEHTHI
MPaBWJIbHBII MHOTOTPaHHUK;

BBIIYKJIBIA U
MHOTOTPaHHHMKA,

pacrno3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHHMKOB (MHpamMuja,

pU3Ma, MPSMOYTOJIbHBIN Tapaienenune, Kyo);

KJaccu(uuupoBaTh MHOTOTPAHHUKH, BBIOMpash OCHOBAaHUS JUIS
Kiaccu(uKauy  (BBIMYKJIbIE W HEBBITYKJIBIE MHOTOTPaHHHKH,
MPaBUJIbHBIE MHOTOTPAaHHHWKH, TpPSIMbIE W HAKIOHHBIC MPHU3MBI,
napajuieJIeUuIeIb);

OIICpHUPOBATH IMOHATHUAMU. CCKyIas IIJIOCKOCTB,

CCUCHUC MHOTOI'PaHHUKOB,

OG’LHCHHTB HpI/IHI_[I/IHBI HOCTpOGHI/IH Ce‘IeHHﬁ, I/ICHOHB3y$I METOI
CIIEIIOB;

CTPOHUTH CEYCHUSI MHOTOTPAHHUKOB METOAOM CJIEJIOB, BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: BUa CBEpXy, COOKY, CHU3Y;

pelats 3aJadd Ha HaXO0XACHHUEC TI'COMCTPUYCCKHUX BCIWYHUH II0
o6pazuaM HUJIN aJIrOpUTMaM, NpUMEHAA NU3BCCTHBIC aHAJITUTUYCCKUC
MCTOABLI IPU PEIICHUKU CTAHAAPTHBIX MATEMAaTUYCCKHUX 3aaad Ha
BBIYHMCIICHHUC paCCTO}IHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKHU 1O
HpHMOﬁ, OT TOYKH OO0 IINIOCKOCTH, MCKAY CKpPCHIUBAIOIIMMUCH
MMPpsIMBIMH,

pemary 3a4a4d Ha HAXOXKIEHUE TIE€OMETPUYECKUX BEIMYMH IO
oOpa3uam Wid ajJropuTMam, NPUMEHsST U3BECTHHIC aHAIMTUYECKUE
METOABl NPU PELIEHUM CTAHIAPTHBIX MAaTEMaTHMYECKHUX 3aJad Ha
BBIUHCJICHHE YTJIOB MEXKAY CKPEUIMBAIOIMIMMHUCS MPSIMBIMHU, MEXIY
MPSIMON M INIOCKOCTBIO, MEXTY IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB; —
BBIUUCIIATE OOBEMBI U IUIOLIAU TOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mnHMpamMuga) ¢ TOpUMEHEHHEeM (OpMyJ, BBIUUCIATH
COOTHOIICHHUSI MEXAY IUIOIIAIsIMH TIOBEPXHOCTEH, o00BbEMaMu
OoJ0OHBIX MHOTOTPAHHUKOB;

— OIEepUpOBaTh MOHITUSIMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh

U IINIOCKOCTDH CI/IMMeTpI/II/I, I_IGHTp, OChb U IIIIOCKOCTH CI/IMMeTpI/II/I
burypsr;

3aJaHusl, TECTOBbIE
3amanusi, pedeparsl,
MUCbMEHHBIE
3aJaHus,
MaTeMaTH4eCKUN
TUKTaHT, peLIeHUE
3ajad,
CaMOCTOATCIIbHAsA
pabora)
Pyo0exnblii
KOHTPOJIb
(KOHTpOJIbHAS
pabora).
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— WU3BJEKaTh, IPeoOpPa30BbIBaTh U UHTEPIPETUPOBATH HHPOPMALIHIO O

MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTYpax, IPEICTaBICHHYIO Ha
YepTekax U pUCYHKAX;

MPUMEHSITh reoMeTpudecKre (bakThI TUISE pelieHus
CTEPEOMETPUYECKHUX 3a/1a4, MPEANOJararoliuX HECKOJIbKO IIaroB

pellIeHus, eClIi yCIOBUSl MPUMEHEHUS 3a/JaHbl B ABHOU ¢opme; —

IIPUMEHSATH IIPOCTEHILNE IIPOrpaMMHBIE cpencraa u
JJIEKTPOHHOKOMMYHHMKAI[MOHHBIE ~ CHCTEMBl  NIPU  PEIICHUU
CTEPEOMETPUIECKUX

3a1a4;
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— IPUBOIUTH IPUMEPBI MATEMATUUECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE

U OKU3HHM, pAaclo3HaBaThb IPOSIBICHUE 3aKOHOB TIE€OMETPUU B
UCKYCCTBE;

MPUMEHSTHh TIOJIYYCHHBIC 3HAHHWS Ha MPAKTHKE: aHaJIN3UPOBATh
peanbHble CUTYallud U MIPUMEHATh U3yUYeHHbIE TOHIATHS B IIpoliecce
MOKCKa PEeIIeHUs MaTeMaTudecku c(HopMyIUpOBaHHONW MPOOIEMBbI,
MOJIETIUPOBAaTh pealbHbIE CHUTyalldd Ha S3bIKE T'E€OMETPHH,
UCCIIEI0BaTh  IMOCTPOEHHbIE  MOAENHM C  HCIOJIb30BaHUEM
reOMETPUYECKUX MOHITUH U TeopeM, ammapara anreOphl, peliaTh
MPaKTUYECKUE 3a/]a4H, CBI3aHHbBIEC C HAXOXKICHUEM I€OMETPUUECKUX
BEJIMYHMH.

ONEepUpOBaTh  MOHATUSAMH:  LWIMHApPUYECKAas  IOBEPXHOCTb,
oOpasyromue  UWIMHIPUYECKOH  IMOBEPXHOCTH, LWIMH/ID,
KOHUYECKast TIOBEPXHOCTh, 00pa3yIolre KOHUYECKOH MOBEPXHOCTH,
KOHYC, cepuyecKkas OBEepXHOCTb;

pacro3HaBarh Tejia BpalieHus (HWIMHAP, KOHYC, cdhepa u map);
OOBSACHATH CIIOCOOBI TOTY4EHUS TeJ BpaIlleHUS;

KJaccu(UIMpPOBaTh B3aUMHOE PACIONIOKEHUE C(hepbl U MIOCKOCTH;
— ONepupoBaTh IOHATUSIMHU: IAPOBOM CETMEHT, OCHOBAHME

CErMEHTa, BBICOTAa CETMEHTA, IApOBOM CJIOH, OCHOBAHHE IIAPOBOTO
CJIOSI, BBICOTA IIIAPOBOTO CJIOs, IIAPOBOM CEKTOP;

BBIUHCIATH O0OBEMBI U IUIOLIAJM TMOBEPXHOCTEH TeNl BpalleHus,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (popmy;

OTIEepUpPOBaTh MOHATUSMHU: MHOTOTPAHHUK, BIHMCAHHBIN B cdepy U
OIMCaHHBIN 0KOJIO cepsl, chepa, BNUCaHHAS B MHOTOTPAHHUK WIIH
TEJIO BPALLEHNUS,

BBIUUCIIATH COOTHOIICHHS MEXIy IUIOMaIIMH TOBEPXHOCTEH W
00béMamu TOIOOHBIX TET;

n3o0pakarb u3yyaemble (GUIYpBl OT PYKH U C INpPHUMEHEHHEM
MPOCTHIX YePTEKHBIX HHCTPYMEHTOB;

BBINOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (DUTYD: BHII CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEI
BpAalCHUS;

U3BJIEKaTh, HMHTEPIPETHPOBATH M PEe0OPa30BhIBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX PUTYpaxX, TPEICTaBICHHYIO Ha
YepTekax U pucCyHKax;

OTIEpUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH JICHCTBUS CIIOKCHHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
yMHO)KeHI/I}I BGKTOpa Ha 9ucCio, O6’b}ICH}ITB, KaKnuMHn CBOﬁCTBaMH OHHU
00J1a1a10T;

MNPUMCHATH NPABUJIO IMAPpAJIIICIICTIMIICIA,
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— ONepUpOBaATh MOHATUSAMU: JEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE,
BEKTOp, MOIYJIb BEKTOpa, pPaBEHCTBO BEKTOPOB, KOOPIMHATHI
BEKTOpa, YIroJl MeXAy BEKTOpaMH, CKaJsipHOE IIPOU3BE/ICHUE
BEKTOPOB, KOJUNIMHEAPHBIE U KOMIIAHAPHBIE BEKTOPBI;

— HaXOJIUTh CyMMY BEKTOPOB U MPOU3BE/ICHNE BEKTOPA HA YHUCIIO, YOI
MEXIy BEKTOpaMH, CKaJIpHOE MPOU3BEIEHUE, PACKIAIbIBATh
BEKTOP MO JIByM HEKOJUIMHEAPHBIM BEKTOPaM;

— 3a7aBaTb IUIOCKOCTb  YpPaBHEHUEM B JIEKapTOBOM
cUCcTeMe KOOPJIMHAT;




— IPUMEHSATH TeOMETPUYECKHUE GbakThl 711 peleHHs

CTCPEOMETPUYECKUX 3a/ad, MPEAIOararluX HECKOJIBKO IIaroB
peleH s, €CJIM YCJIOBUSl MPUMEHEHUs 3alaHbl B ABHOH (opme; —
pelmary NpOCTEMIINE TeOMETPUYECKUE 3ahadd Ha IPUMEHEHUE
BEKTOPHO-KOOPAMHATHOTO METO/IA;

pelaTh 3aa4 Ha AOKA3aTCIIbCTBO MATCMATUYCCKHUX OTHOIIICHUN U
HaxXO0XJACHUEC TI'COMCTPUYCCKUX BCJIIMYHUH IIO o6pasuaM NI
ajroputMaM, MNOpUMCHAA HU3BCCTHBIC MCTOAbI IMPU PCUHICHUU
CTaHOJAPTHBIX MaTEMAaTHUYCCKUX 3a/1a4,

MPUMEHSITh npocreiime MIPOrpaMMHBIE CpeacTBa u
ANIEKTPOHHOKOMMYHHUKAIIMOHHBIE ~ CHCTEMbl ~ MPU  PEIICHUU
CTEPEOMETPUUECKUX

3a71a4;

IIPUBOJUTH IIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLE
U OKU3HM, paCIO3HaBaTb IIPOSBICHUE 3aKOHOB TI'C€OMETPUU B
UCKYCCTBE;

IPUMEHATh TOJTYYEHHbIC 3HAHWS Ha TPAKTUKE: aHAJIM3HPOBATH
peasibHble CUTYyallud U IPUMEHSTh U3y4YEeHHbIEC TOHATHUS B IIpoIecce
MOMCKA pEIIeHHs] MaTeMaTu4ecku c(HOpPMYIUPOBAHHON MPOOIEMBI,
MOZICTIMPOBAaTh peallbHble CHTyallMd Ha S3bIKE T'E€OMETPHH,
UCCIEOBaTh  TIOCTPOCHHBIE  MOAEIM  C  HCIOJIB30BAHHEM
reOMETPUUCCKUX MOHATHH M TEOpeM, almapara aireOpsl, pemarb
MPaKTHYECKHE 33/1a9H, CBI3aHHBIC C HAXOXKICHHEM IT'€OMETPHUECKUX
BEJINYNH.
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KOHTPOJIb (YCTHBII

orpoc,

— ONEpHpOBAaTh HNOHATUAMHU: CcpelHee apu(METHYECKOe, MEAMAHA, | MPAaKTHYECKUE
HaI/IGOHBH_Iee, HanMCHBIIECEC 3HAYCHUEC, pasMax MacCcCHBa YUCJIOBBIX | 3aJaHUS, TECTOBBIC

— 4YUTAaTb U CTPOUTH TaGJII/H_H:I " JuarpaMMbl;

AHHBIX: 3amanusi, pedeparsl,
o HCEMECHHBIC

— ONCPpUPOBATH TMMOHATHUAMHU: CIIYUAUHBIM JSKCIICPUMCHT (OHBIT) n 3a7aHus,
ciyqaiiHoe  COOBITHE, OIIEMEHTAPHOE COOBITHE (JMEMEHTAPHBIN | \ioran o ra o s
MCXOJ) CIyYaifHOTO OITbITA, HAXOIUTHh BEPOSTHOCTH B OIBITAX C JMKTAHT, — pelIeHHe
PaBHOBO3MOXXHBIMU CJIy‘-IafIHBIMH CO6BITI/I}IMI/I, HaxXoJuThb n 3a71ad,
CPaBHHMBATh BCPOATHOCTH COOBITUH B M3YYCHHBIX CHYYAHHBIX | o000 oo oo oo
JKCIIEPUMEHTAX; pabora)

— HaXOIHTh U QOPMYIHPOBATH COOBITHS: TIepecedcHue 1 o0benaeHNe | PYOeKHBbIi
JTAHHBIX COOBITHIA, COOBITHE, TPOTUBOTIOIOKHOE TAHHOMY COOBITHIO, | KOHTPOJIb
HOJIb30BaThC  AuarpaMmamu  Disiepa ¥ (HOpMyJIol  ciaokeHHs | (KOHTPOJIbHAS

BEPOSTHOCTEW NIPU PELICHUH 33/1a4; pabora).
— ONEpHPOBATh MOHATHAMM: YCIOBHAA BEPOATHOCTb, HE3ABHCHMBIC | o .
TOTOBBII
COOBITHS, HAXOAUTh BEPOATHOCTH € IIOMOIIBIO ITPABUIIA YMHOKCHHUS,
KOHTPOJIb

C MOMOIIIBIO JIepeBa CITyYaliHOTO OIIBITA;

— TPUMEHATHh KOMOWHATOPHOE MPAaBHJIO YMHOXXEHUS IMpPH PELICHUH
3azay;

— OIEepUpOBaTh NOHATUSAMU: HCIBITAHWE, HE3aBUCHUMBIC HCIIBITAHMS,
CepHs MCIBITAHUHM, YCIIEX W HEylada, HaxOIUTb BEPOATHOCTH
COOBITHI B CepUU HE3aBUCHMBIX HCIBITAHUN /10 MEPBOTO ycCIexa,
HAXOAMUTh BEPOSITHOCTU COOBITHI B cepUU UCTIBITaHUN bepHyiy;

— ONICpUPOBATH NOHATUAMMU! CHy‘IaﬁHaH BCJIMYMHA, PaCIPCACIICHUC
BEPOSTHOCTEH, IMarpaMma pacrpeesieHus.

— CPaBHUBATb BEPOSITHOCTH 3HAYCHUU CIIy4alHOU BEJIUYMHBI 110
PacHpeAesICHUIO WK C TOMOIBIO THAarpPaMM;

— OIEepUPOBATh MOHATHEM MAaTEMAaTUYECKOTO OKUAAHUS, IPUBOAUTD
IIPUMEPBL, KaK IIPUMEHAETCA MaTEMaTHYECKOE 0XKUAAHUE CIIy4aliHOU
BEJIMYUHBI HAXOAUTh MAaTEMaTUUECKOE OKHUIaHUE 110 JAHHOMY
pacnpeneneHuIo;

— HUMCTH MMPEACTABIICHUE O 3aKOHEC OONBIINX YHCCII,

— HMETb NPEICTaBICHHE O HOPMAJILHOM paclpeeeHUH.
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Ipuiaoxenue 1

Tembl HHIUBHUAYAJBHBIX IIPOCKTOB

Ne /it TemMa MHIMBHUIYAJIBHOTO MIPOEKTA

1. Maremartuka B COBpEMEHHOM MUPE

2. OyHKIMH B IPUPOJIE U TEXHHUKE

3. Pa3BuTHe noHATHS O UKCIe

4. [Tpumenenue rpadukoB TUHEHHONW (QYHKIIMN B pa3IUYHbIX chepax

’KU3HU: B OBITY, B TPO(PECCHOHAIBHON JAESATETHHOCTH

3. Maremaruka v ciopt

6. [Tpunnecca Hayku — Codrst BacunseBna KoBasieBckast

7. ITo cnenam Illepnoka Xonmca Wi METOABI PELIEHUS JIOTUYECKUX 3a7a4
8. MaremaTHKy 1 UX OTKPBITHS B oAbl Bennkoin OTedecTBEHHON BOHBI
9. [1naToHOBBI U1 ApXMMENOBHI TENA

10. ['eomeTpust JOXKASA U CHETa

11. HcTopust KOMITTIEKCHBIX YUCET

12. ["ayccoBa kpuBasi. 3aKOH OOJNBIIUX YHCEI

13. [udpel 1 aHarpaMMbl

14. I'eomeTpusi GymMa)KHOTO JIHCTa
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