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1. MACHIOPT PABOYEH ITPOTPAMMBI YYEBHOM JTUCIIUILINHBI
OV .03 <MATEMATHUKA)

1.1. OdaacTs npuMeHeHUs padoueii MPOrpaMMbl

Pabouas nmporpamma y4eOHON AMCHMIUIMHBI SBJISETCS 4aCThbIO OCHOBHOW MpodeccHOoHaIbHON
obpazoBarenbHOM mporpaMmbl B cootBeTcTBUU ¢ PI'OC mo cnenuansHoCcTH (crienuanbHocTsM) CITO
150709.02 TexHoJiorusi 001Ee CTBEHHOTO MUTAHMSA.

Pabouas mporpamMmmMa yueOHOW MUCHHUIIIIMHBI MOXKET OBITh MCIOJIB30BaHA B MPOQECCHOHATHEHOM
0o0pa3oBaHMU M MpOrpamMMax IOBBIEHUS KBaIM(UKAMKW M TEPEeNoArOTOBKM [0 HAalpPaBICHUIO
TexHomnorust 0OLIECTBEHHOIO TUTaHUSL.

1.2. MecTo y4eOHON AUCHHMIUIMHBI B CTPYKTYpe OCHOBHOI Npo¢ eccHOHAJBHON 00pa3oBaTe IbHOM
NMPOrpaMMbl: AUCLUILINHA €CTECTBEHHOHAYYHOTO [IUKIIA.
1.3. Hean u 3apaum y4eOHOH IMCHMIVIMHBI — TPpeOOBaHMS K pe3y/JbTaTaM OCBOCHHsSI Y4eOHOMH
JAUCHUIIIMHBI
B pesynbraTe ocBoeHMS yueOHOM TUCITUTIIIMHBI 00yJatONMiACs JODKEH YMETh:

— peumaTh NPUKIATHBIE 337a4l B 00J1aCTU MPO(ecCHOHATBHOMN AEATETbHOCTH

B pesynbraTe ocBOeHUs yueOHON TUCHUIIIIMHBI 00YJarOIMACS T0KEH 3HATH!

— 3HAYCHHE MaTeMaTUKd B  NPOPECCUOHAIBHOW  JAEATENIBHOCTH W TPH  OCBOCHUH
npodeccHoHaTbHON 00pa30BaTEeIbHON MPOTPaAMMBI;
— OCHOBHBIC MaTEMAaTHUYCCKUEC METOAbI PCHICHU A MPUKITAOAHBIX 3agda4 B oOiactu

npodeccruoHaIbHON NeSTETbHOCTH;
— OCHOBHBIC TIOHSTHS U METObl MAaTEMAaTHUECKOTO aHAIIN3a, TMCKPETHON MaTeMaTHUKH, TMHEHHON
anreOpbl, TEOPUU KOMITJIEKCHBIX YHCEN, TCOPUHU BEPOSTHOCTEH U MaTEMATHIECKOW CTATUCTUKH;
— OCHOBBI HHTETPAIBbHOTO U AU(PDEepPEHIINATBHOTO UCYHCIICHUS

1.4. TpeGoBaHus K pe3yJbTaTaM OCBOEHUS COAEP:KAHUS TUCIUILTHHBI
OcBoenue coaepxanus yaeoHor aucrumuimHbl «OY]l. 03 MaremaTnka» oOecriedMBaeT JOCTHKCHHUE
CTY/IEHTaMU CIEAYIOIMX Pe3ylbmamos.

PesynbraTel ocBoenust Y| OK

JlmuHocTHBIE | —c(HOPMUPOBAHHOCTD MIPEACTABICHUN o | OK 1. IloHumarp CymHOCTb H

3HAYUMOCTbh

MaTeMaTUKe KaK YHUBEPCAIbHOM SI3bIKE HAYKH,
CPEIICTBE MOJEIUPOBAHUS SBJICHUN U IPOIIECCOB,
HJeSX U METOJAaX MaTeMaTHKH,

—MMOHMMaHWEe 3HAYUMOCTH  MAaTeMaTHKH IS
Hay4YHO-TEXHHUYECKOTO nporpecca,
chOpMUPOBAHHOCTh OTHOIICHUSI K MaTeMaTHKEe Kak
K 4YacTH OOIIEYeIOBEUeCKO KyJIbTYphl —uepe3
3HAKOMCTBO C WCTOpPUEH pPa3BUTHUS MAaTE€MAaTHUKU,
IBOIIONMEH MaTEMaTHUECKUX HJICH;
—pa3BUTHE JIOTUYECKOTO
IIPOCTPAHCTBEHHOIO

MBIIIUICHUS,
BOOOpaXEHUS,

COITUATBHYIO
Oynymel mpodeccun, MpOsBIATH
K HE! YCTOMYUBBII HHTEPEC.

OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO JIeATENIbHOCTb,
BBIOMpATh THUIIOBBIE METOJBl H
Croco0bl BBIIIOJIHEHUS
npohecCHOHaTbHBIX 3a/1a4,
oLleHUBaTh UX 3(PPeKTUBHOCTD U
KauecTBO.

OK 3. IlpuHumarp pemeHus B
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AIITOPUTMHYECKON KYJIBTYpBI, KPUTHYHOCTH
MBIIUICHUST Ha YPOBHE, HEOOXOIMMOM TUTSL
Oymymelt mpodeccuoHanbHOU NEATENbHOCTH, IS
MPOIOHKEHU S 00pa30BaHUs U CaMOOOPa30BAHUS;
—OBJIAJICHHEC MaTEMaTHYECKUMH 3HAaHUSIMH U
YMEHHUSMH, HEOOXOAMMBIMU MTOBCETHEBHOM JKH3HH,
JUIE  OCBOGHHUSI CMEXKHBIX €CTECTBEHHOHAYJIHBIX
JUCHUIUIMH H  JTUCIHUIUIMH TPO(eCCHOHATBHOTO
UKIA, JUIS TOJXydeHHs oOpa3oBaHUs B 001ACTSX,
HEe TpeOylonmXx yrioyOJeHHOW MaTeMaThYecKOi
MOJITOTOBKH;

—TOTOBHOCTb M CHOCOOHOCTh K 0OOpa3oBaHMIO, B
TOM 4HCIIe CaMOOOpa30BaHUIO, HAa MPOTSHKEHUU
BCEH  JKM3HM, CO3HATEIBbHOE OTHOIICHHE K
HENPEPHIBHOMY  OOpa30BaHUIO  KaK  YCIIOBHUIO
yCIEeMHOW MPO(YEeCCHOHATIBHOW M OOIIECTBEHHOM
JIeSITEIIbHOCTH

— TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITEIIbHOMN

CTaH/IAPTHBIX M HECTaHJIAPTHBIX
CHTyallUsiX ¥ HECTH 3a HHX
OTBETCTBEHHOCTb.

OK 4. OcymecTBiATh TOUCK U

WCIONIb30BaHMEe  WH(pOpMAIIHH,
HEe0oOX0AUMOM TUIst
3¢ peKTUBHOTO BBITTOTHCHUS
npodecCHOHATTBHBIX 3ajad,
po(heCcCHOHaTBHOTO u
JTUIHOCTHOTO Pa3BUTHSL.

OK 5. Ucnons3oBath
uH(OpMaIIMOHHO-
KOMMYHHKAITHOHHBIC

TEXHOJIOTUU B
npodeccroHanbHON
JESITeITHHOCTH.

OK 6. Paborares B KOJUIEKTHUBE U
koMaHJie, d(PeKTUBHO OOIIATHCS

TBOPYECKOM U OTBETCTBEHHOM IEATEIbHOCTH; C KOJUIETAMH, PYKOBOJICTBOM,
— TOTOBHOCTh K  KOJJIEKTUBHOH  paboTe, | MOTPEeOUTENSIMU.
COTPpYOHUUYECTBY  CO CBEpCTHUKaMHU B|OK 7. bparp Ha cebs
o0pa3oBaTeIbHOM, 00IIIeCTBEHHO MOJIC3HOM, | OTBETCTBEHHOCTh 32  paboTy
y4eOHO-UCCIIEeIOBATENILCKOW, TMTPOSKTHOM U JIPYTHX | YICHOB KOMaH JTbI
BHJIaX JCATEIBHOCTH; (MTOTYMHECHHBIX), pe3ynbTaT
—OTHOILICHHUE K MPOQECCUOHATBLHON NEATETbHOCTH | BBIMOJHEHUS 3aIlaHU M.
KaKk BO3MOYKHOCTM Yy4yacTHs B peuleHuH JuuHblX, | OK 8. CamocTosTeNnbHO
OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, | OMPENEIATh 3aa4n
OOIIeHaMOHATBHBIX MPOOJIEM. podeCcCHOHATTEHOTO u
JTUYHOCTHOTO pa3BUTHS,
3aHUMAaThCSl CaMOOOpa30BaHUEM,
OCO3HAHHO MIJIAHUPOBATh
MOBBIILICHHE KBaJU (pUKaLIy.
OK 9. OpuentupoBaThcsi B
YCIOBUSIX qyacToit CMEHBI
TEXHOJIOTH I B
npodeccuoHaIbHON
JIESITEJIbHOCTH.
Meranpeame |- yMmeHwe camocTosTenbHO omnpeaenats memu | OK 2. Opranu3oBbIBaTh
THBIE JIESITETbHOCTH M COCTAaBJIATH IUIAHBI IEATEIIBHOCTH; | COOCTBEHHYIO NeSITeIbHOCTD,
CaMOCTOSTEBHO OCYIIECTBIISATh, KOHTPOJIMPOBATh U | BBIOUpATh THUIMOBBIE METOABI H
KOPPEKTUPOBAThH JIEATEILHOCTh; MCIIOIB30BAaTh BCE | CITOCOOBI BBITIOJTHCHU S
BO3MOXKHbBIE pecypcehl TUTSE JOCTUXKEHUA | TpodecCuoHaNbHBIX 3ajad,

IIOCTaBJICHHBIX €€ U pealu3aluy I1JIAHOB
JIESITETbHOCTH; BBIOMPATh YCIIELIHbIE CTPATEIUU B
Pa3IUYHBIX CUTYalHsIX;

- yYMEHHE MPOJYKTUBHO o0ImATHCS u
B3aMMOJICHCTBOBATh B  IPOLIECCE COBMECTHOMN
NeSITEIbHOCTH, ~ YYUTHIBaTh  IMO3UIUUA  JIPYTHX
YVIaCTHHKOB JESITeTTbHOCTH, 3(heKTUBHO

paspenarh KOHGUIMKTHI;

— BJIaJICHHE HaBBIKAMM I103HABATEIIbHOW, y4eOHO-
UCCIIEOBATEIIbCKOM M IIPOEKTHOW JIEATEIbHOCTH,
HaBBIKAMH pa3pelieHus] MpooOsieM; CIOCOOHOCTh H

OLIEHUBaTh UX 3(PPEKTUBHOCTH U
KauecTBo.

OK 3. IlpuHumarh peleHus B
CTaHJApTHBIX U HECTAaHMAPTHBIX
CUTyallUsIX M HECTH 3a HHUX
OTBETCTBEHHOCTb.

OK 4. OcyiecTBiATh TOUCK U

UCIIONIB30BaHNEe  MH(pOpMAIIHH,
HEe0oOX0AUMOM JUTS
BqueKTI/IBHOI‘O BBIITOJIHECHU L
poheCCHOHATTEHBIX 3ajad,
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TOTOBHOCTb K CaMOCTOSITEIbHOMY MTOMCKY METOOB
pelieHusT TPaKTHYECKUX 3aJady, I[PUMEHEHHIO
Pa3IUYHBIX METOJIOB [TO3HAHUS;

— TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITEJILHOMN
WHGOPMAITMOHHO-TI0O3HABATEIBHOW  JCSITEIIbHOCTH,
BKIIIOYAsi YMEHHUE OPUEHTUPOBATHCS B PaA3IUUYHBIX
MCTOYHUKAX WHQPOPMALIUH, KPUTHUECKA OLICHUBATh
U WHTEPIPETUPOBATh WHAOPMAIUIO, MOTYyIaeMYIO
nu3 pa&HI/I‘IHBIX HUCTOYHHUKOB,

— BJIAZACHUC SA3BIKOBBIMU CpeI[CTBaMI/IZ YMGHI/IG SICHO,

npodeccuoHaTbHOTO u
JUYHOCTHOT'O Pa3BUTHS.
OK 5. Hcnonb3oBaTh
uH(opMaImOHHO-
KOMMYHHUKAIITNOHHBIE
TEXHOJIOTUHU B
npodeccuoHaIbHON
NesITeTbHOCTH.

OK 6. PaboTatrh B KOJIJICKTUBE H
KoMaHJie, d(PPeKTUBHO OOIIATHCS

JOTMYHO M TOYHO M3/1araTh CBOKO TOYKy 3peHnms, | &  <OMICTaMi, — PyKOBOACTBOM,
) OTPEOUTEIISIMH.
HCII0JIb30BaTh JICKBATHBIE S3bIKOBbIE CPEJICTBA;
o OK 7. bpare Ha cebs
— BJIQJICHHE HaBBIKAMH TTO3HABATEIBHOU PEQUICKCUH
. N OTBETCTBEHHOCTb 3a  paboTy
KaKk OCO3HaHHA, COBEpIIAEMBIX JACUCTBUI U
YJICHOB KOMaH bl
MBICIUTENIBHBIX TPOLIECCOB, HMX PE3YIbTaTOB U
OCHOBAHWH, TPaHHI[ CBOEr0 3HAHWUS U HE3HAHWS, (MO THHEHHEIX), _ pesynprat
HOBBIX MTO3HABATENbHBIX 33J1a4 U CPEJICTB  AJIA UX BBITOTHCEHHA 331t
OK 8. CamocTosITeNnbHO
JIOCTHKECHUS;
ONpeNesaTh 3aa4n
uene}:CTpeMnegHOCTb B TOMCKAaX W NPHUHITHUHU TPOGECCHOHATHHOTO .
ClIeHUN, COOOPa3sUTEIbHOCTh W  MHTYUIIUS
p ? p AU, | ppggoctHOrO pa3BuUTHS,
Pa3sBUTOCTh MPOCTPAHCTBEHHBIX TPE/ICTABICHUH’; | sapyvaThest caMOOOPa3OBaHUEM
b
CIIOCOOHOCThH BOCIIPUHHUMATE KpaCoOTy U TAPMOHHIO | ocO3HAHHO ILIAHUPOBATh
Mupa. IIOBBIIIICHHUE KBaJTU (prKammy.
OK 9. OpuentupoBaThcsi B
YCIIOBUAX 4acTou CMEHBI
TEXHOJIOTH I B
npodeccuoHanbHON
JIESITENIbHOCTH.

[IpenmetHbie | —chOPMHUPOBAHHOCTH MpEeICTaBICHU N o | OK 2. Opranu3oBbIBaTh
MaTeMaTHUKe KaK 9aCTH MHPOBOM KyIbTYPhI U MECTE | COOCTBEHHYIO JESTENIbHOCTD,
MaTeMAaTUKH B COBPEMEHHON IMBUJIM3AIlUH, | BRLIOUPATh THUIIOBBIC METOABl U
croco0ax OMMCaHHs SBJICHUM PEaTbHOTO MHpPa Ha | CIIOCOOBI BBITTOJTHCHUS
MaTEMaTUUYECKOM SI3bIKE; npodeccruoHaIbHBIX 3ajad4,

—c(hOpMUPOBAHHOCTD IIpEACTABICHUN 0
MaTEMATUYECKUX  IOHATHAX KaK  BaKHEHIIMX
MaTeMaTU4YECKUX MOJEIISX, I103BOJIAIOIIMX
OMMCHIBATHL M H3y4aTb pAa3HbIE IIPOLECCH H
SBJICHHUS, ITIOHUMaHHE BO3MO>KHOCTHU
AKCMOMAaTUYECKOIO IIOCTPOCHUS MaTeMaTH4ECKUX
TEOPHH;

—  BIAQJCHME  METOJaMH  JOKa3aTeJbCTB  H
QITOPUTMOB PCILCHUS, YMEHHUE UX IIPUMEHSATH,
IIPOBOJUThH JOKA3aTENIbHBIE PACCYKICHHUS B XOJE
peIeHns 3a1ad4;

—BJIAQJICHUE CTaHIAPTHBIMU IIPUEMaMU DPEIUCHUS
palHOHAIBHBIX " UppaliOHAIBHBIX,
IIOKAa3aTEIbHBIX, CTEIEHHBIX, TPUTOHOMETPUUYECKUAX

YpaBHEHU U u HEPABEHCTB, UX  CHCTEM;
HCIIOJIB30BAHUE TOTOBBIX KOMIBIOTEPHBIX
[porpaMM, B TOM 4YHCIE Ui  [OUCKA IIyTH

pelleHUsI U WJUTIOCTPALIMU PEIICHUsS YpaBHEHUU U
HEPaBEHCTB;
—c(hopMHPOBAHHOCTH MPECTABICHHUI 00 OCHOBHBIX

OLIEHUBaTh UX 3(PPEKTUBHOCTH H
KaueCTBO.
OK 4. OcyiecTBiATh TOUCK U

UCIONIB30BaHNEe  MH(pOpMAIIHH,
HeO0X0 MO TUTS
3(heKTUBHOTO BBITIOJTHEHU S
npodeccroHaIbHbIX 3aj1ad4,
npodeccruoHaIbHOTO u
JTUYHOCTHOTO Pa3BUTHSI.

OK 5. Hcnonp3oBaTh
UHQOPMAIIMOHHO-
KOMMYHHKAIIHOHHBIE
TEXHOJIOTUU B
npodeccroHanbHON
JeSITeTbHOCTH.

OK 8. CamocTosTenbHO
OTIpEeeIsATh 3ajauun
npodeccruoHaIbHOTO u
JTUYHOCTHOTO pa3BUTHS,
3aHUMAThCs CaMOOOpa30BaHUEM,
OCO3HAHHO TJIAHUPOBATh
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MTOHSITUSIX MATEMAaTHYECKOTO AaHajiM3a W UX | HOBBIIICHUE KBATH(UKALUN.
CBOMCTBAX, BJAQJCHUE YMEHHEM XapaKT€pU30BaTh
noBeaeHue QPYHKIUH, HCTIOIB30BAHUE TTOTYIEHHBIX
3HAHM JUI ONIMCAHU A U aHaJIN3a PeaJIbHBIX
3aBUCHUMOCTEH;

— BJIQJICHHME OCHOBHBIMH MOHSTHSMHU O IIOCKUX U
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, UX
OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTb YMEHUSI
pacmo3HaBaTh  reoMeTpuueckue  Qurypsl  Ha
yepTekax, MOJEISIX M B pEaTbHOM  MHPE;
IIPUMEHEHNE U3YYEHHBIX CBOMCTB F€OMETPUUYECKUX
duryp u dopMyn s pelieHus IeOMETPUUYECKUX
3aJa4 1 33/1a4 C IIPAKTUYECKUM COJIEpKaHUEM;

— copMUPOBAHHOCTh MIPEACTABICHUN O MpoIeccax
U SIBJICHUSX, UMEIOIMX BEPOSTHOCTHBIN Xapakrep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEATbHOM
MHpE, OCHOBHBIX MOHATHUSIX 3JIEMEHTAPHOW TEOPUH
BEPOSITHOCTEN; YMEHUW HaXOJUTh U OLIEHUBATH
BEPOSTHOCTH HACTYIUICHUS COOBITHH B MPOCTEHIIINX
MPAKTUYECKUX CUTYalUX u OCHOBHBIE
XapaKTEPUCTUKU CITyJalHBIX BETUYMH;

— BJQJCHUE HABBIKAMHU MCIOJIB30BAHUS TOTOBBIX
KOMIBIOTEPHBIX TPOTPAMM MPU PELICHUH 3a]a4.

1.5. PekomMeHayeMoe KOJIMYECTBO YaCOB HA 0CBOEHME MPOrpaMMbl yue OHOM TN CIUILIUHBI ;
MaKCUMAaJIbHOM ydeOHOI Harpy3ku oOydatorerocsi_276 4acoB, B TOM YHCIIE:
00s13aTeNbHON ayIUTOpHOH yueOHO# Harpy3ku oOydaromerocsi_184 gaca,
CaMOCTOSTENBHOM paboThl 0Oydaromerocs 92 yaca.




2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIATIINHBI
2.1. O6beM yueOHOI TUCHMILUIMHBI U BU/IBI Y4eOHOI padoThI

Bup yueOHoii padoTbl KoJumnuecTBo yacos
MakcumasibHas ydeOHasi Harpy3ka (Bcero) 276
Oo0si3aTe1bHAsE ayAUTOpPHasi ydueOHasi HATPy3Ka (Bcero) 184
B ToMm uncne:
NpaKkTH4YeCcKHe 3aHATHS 120
CamocTosiTesibHasi paboTa 00y4yaonmmxcst 92

Hrorosas arrecramus B ¢popMe IK3aMeHa




2.1. TemaTnuyeckuii njiaH u coaepxkanue yaeoHoii qucuuminabl: OY J1.03 «Maremaruxa»

HaumenoBanue Home Conepkanne y4e0HOro MarepHasia, NpaKTHYeCKHe 3aHATHS, caMOCTosTelbHass padora oOyuarommxcsi, pedepar, O0bem Yposenn
pasziesioB M TeM p TPOeKT 4acoB OCBOEHHSI
YPoK
a
1 2 3 4
Paznen 1. BBeaenue. 2
Tema 1.1. 1 MartemaTuka B HayKe, TEXHUKE, SKOHOMUKE, HHPOPMALMOHHBIX TEXHOJOTHAX U MPaKTUIECKOU JESTEILHOCTH.
Beenenne. 1 2
3HAKOMCTBO € 2 MaremaTika B MpakTHIECKOM AesTenpbHOCTH. Llenm u 3a7auu M3ydeHUss MaTeMaTHKH TIPH O0CBOeHUM podeccun « TexHomor 1
npeaMeToM 0OIIIECTBEHHOTO TTUTAHUSD).
MaTeMaTHKAa. CamocTrosiTesibHast padora: 3
1.IIpopaboTka KOHCIIEKTA 3aHsTHH, padoTa ¢ yueOHMKOM IO BompocaM K naparpadam, uzyuenne uHcTpykuuii no Th. 1 2
2.Hamnucanue pedepata: 4UCIO «€» U er0 HCTOPHSL. 2
|. Anzeopa.
Paznen 2. JlelicTBUTEIbHBIE YHCJIA.
Tema 2.1. CozeprkaHre yaeOHOTO MaTepHrala 6
PazBurne 3 1 [Toastre o umncie. HaTypanbHble, IeabIe YHCA. 1 2
TIOHATHS O YHCJIE. 4 2 Parnmonanpuble yncna. JIeHcTBUsL Hal OOBIKHOBEHHBIMH APOOSIMHU. 1 2
5 3 | HeiictBurensunle yucaa. MppaluoHaILHOE YUCIIO. 1 2
6 4 | JleiicTBUsl HaJ JIECATUYHLIMH IPOOSIMU. 1 2
7 5 ApubMeTrdyeckre IeHCTBAS HaL YHCIAaMU. YIIPOIIEHHE YHCIOBBIX BBIPAKEHUN. 1 2
8 6 KonTpoiabHast padora «/leMCTBUTEIbHbIE YHCJIA). 1 2
IlpakTHuyeckne 3aHATHS. 8
l.LApudmernueckne NeWCTBUS HaAJ| YUCIAMH. 6
2. YpoIeHne YNCIOBEIX BRIPaKCHHH. 2
CamocrosiTeqbHasg padora. 8
1. IIpopaboTka KOHCIIEKTA 3aHATHI, paboTa ¢ yueOHHKOM 110 BOIIpocaM K naparpadam. BelmosHeHne yupaKHEHMIA. 3 1
2. Hatmcanue pedepara: «Uncimo «Imm» M ero HCTOPHUs. 2 2
3. IloaroToBKa MCTOPHUUYECKOM cpaBKH «VICTOpHS pamMoHANBHBIX YHUCEID). 2
Tema 2.2. Cosiepaxanre yueOHOro MaTepuana 20
ApupmeTnyecKkui 9 1 | ApudmMetnueckuii KOpEHb HATYpalbHOM cTenenu. I[loHsTue. 1 2
KOPEHb, CTENEHb. 10 2 Beruncienue ¥ cpaBHeHHe KopHed. CBOKCTBA paJuKaJIOB. 1 2
Hppauyonain Hbl 11 3 CaoiicTBa apu(pMETHIECKOTO KOPHs HATYypaJIbHOM CTEIIEHM. 1 2
€ YPABHCHHUHA H 12 4 IIpuMeHeHne CBOWCTB apu(METHIECKOTO KOPHS HATYPaIbHON CTEMEHH. 1 2
HEpPaBeHCTBA. 13 5 | PaBHOCHIBHOCTD BBIPAKCHHUH C PaIUKAIAMH. 1 2
14 6 | Mppanumonansasle ypaBHEHHUS. 1 2
15 7 Penienrie uppanmoHaabHLIX YPaBHEHUH. 1
16 8 Peienrie uppanmoHaIbHLIX YDaBHEHUH. 1
17 9 HppanmnoHajisHBIC HEPAaBSHCTBA. 1
18 10 | MppammoHanbHBIE HEPABEHCTBA. 1
19 11 | Pemrenuie MppaioHaJIbHbIX HEPABEHCTB. 1




20 12 | Pemenne mppannoHaJIbHBIX HEPABEHCTB.

21 13 | TloHATHE CTEIEHH C palMOHAJBHBIM HOKazaTeneM. CpaBHEHHE CTEIICHEH.

22 14 | 3anuceiBanue KOPHS HATypaJbHOW CTENEHU B BHJIE CTENEHU C APOOHBIM MOKa3aTesieM M Ha00OPOT.
23 15 | CpoiicTBa CTENEHU C pallMOHAILHBIM MOKA3aTeJIEM .

24 16 | Beluucnienue ctenenei ¢ panyoHaJIHHBIM OKA3aTeNIeM.

25 17 | TloHATHE CTETIEHH C NEHCTBUTEIHHBIM MOKA3aTeJeM.

26 18 | CroiicTBa CTeneHH C NeHCTBHTENBHBIM IoKa3ateneM. IIpuMeHeHne CBOMCTB.

27 19 | KontposabHas pa6ora «ApnpMeTHYeCKHMil KOpPeHb HATYPAJIBHOIl CTeNeHH, CTeNEHb.

28 20 | KontpoabHasi padora «ApHpMeTHUeCKHH KOpeHb HATYPAJBHOI CTeNeHH, CTeNeHb.

[IpakTHyecKkne 3aHATHS.

1. BeruncneHue U cpaBHEHHE KOPHEH.

2. Beimonnenue pac4deToOB C paguKaJIaMH.

3. PenieHue uppairoHaabHBIX ypaBHCHUN

4. PeneHue NppaoHaIbHBIX HEPABEHCTB.

5.HaxoxeHne 3Ha4eHWH CTENeHEH C paloHaIbHBIMH MOKa3aTEIMH.

6. CpaBHEHHE CTENCHEH.

7. IIpeobpa3oBaHus BEIPAXKEHUI, CONCPKAIIUX CTCIICHH.

CamocTosiTeibHAsi padoTa.

1. IlpopaboTka KOHCIEKTa 3aHATUI, padoTa ¢ yueOHHUKOM IO BoIpocaM K naparpadam. BeimojgHeHue ynpakHeHHH.

2. IlpeoOpa3oBaHUe YHCIOBBIX U OYKBEHHBIX BBIPAKCHHH, COJCPIKAIINX PaIHKAIIBL.

3. IlpeoOpa3oBaHKe YHCIOBBIX M OYKBEHHBIX BBIPXKCHHM, COACPIKANINX CTCIICHH.

4. BelmosHEeHNE MCCIIe0BAaTeNbcKOM paboTel «Bo3BeieHNe B CTeNeHb NPHUOIDKCHHBIX 3HAUSHUH YHCEeN U M3BICUYCHHE M3 HUX KOPHS).

5. Pelienne uppanuoHalbHbIX yPaBHEHUN U HEPABEHCTB.

e R RN B I R N B s e L e e T B B e B

Paznea 3. Ilokazamenvnas gynxkyus.
Tema 3. CosiepkaHie yueOHOTO MaTepuaa 12
IMoka3zaTenn Hast 29 1 | lokazarenpHas pyHknmsa. OOMacTH OMpENeTCHUsT W 3HAYCHUSI. 1 2
bynkuus. 30 2 | CaoiictBa, rpauk moka3aTeJbHOHN (YyHKITHH. 1 2
Ilokasare.ib Hble 31 [ 3 | TlokasarensHble ypaBHEHHS. 1
YpaBHCHU, 32 4 | PemeHue mpocTeHIINX NMOKa3aTeIbHBIX YPAaBHEHUH, CBOIAMIUXCS K JIMHEHHBIM. 1
HEpaBeHCTBA. 33 5 | Pemnrenne moka3zaTenbHBIX YpaBHEHHH METOJIOM Pa3OXKCHHS HA MHOXKHTEIIH. 1
34 6 | PemieHne mokaszaTenbHBIX ypaBHEHHUH CIIOCOOOM 3aMEHBI IEPEMEHHOM. 1
35 7 | Tloka3aTenpHBIE HEpaBEeHCTBA. 1
36 8 | Pemrenune mpocTeHIMx MoKa3aTeIbHBIX HEPABCHCTB. 1
37 9 Pemenue nokasaTesabHbIX HEPAaBEHCTB, CBOJSIINXCS K KBaJpaTHbIM. MeTo1 HHTEpBaJIOB. 1
38 10 | PemreHne moka3aTesIbHBIX HEPAaBEHCTB, CBOJLIIIMXCS K KBAJAPATHHIM. METOI HHTEPBAJIOB. 1
39 11 | KontposbHasi padora «llokaszatenpbHasi (yHKmus». 1
40 12 | KontpoasHasi pabora «IlokazatenbHasi  (pyHKImS».
IpakTHyeckHe 3aHATHUSA. 10
1. Onpepenenue mokaszaTelbHBIX (QyHKIUH. [locTpoeHue U yTeHHe rpaUKOB MOKA3aTEeIbHBIX ()yHKIIHI. 1
2. UccnenoBanue (hyHKIUH. 1
3. PemieHne nokasaTeNbHBIX YpaBHCHUIL. 4
4. PenieHue NOKa3aTeIbHBIX HEPABECHCTB. 4
CamocTosiTeJbHas  padoTa. 8
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1.IlpopaboTka KOHCHEKTa 3aHATHH, paboTa ¢ yueOHMKOM 110 BoIlpocaM K maparpadam. BelmomHeHne ynpakxHeHHH.

2. BemommHernue rpadudaeckoil paboTsl «['paduueckoe penieHne ypaBHEHHH 1 HEPABEHCTBY.

3. PemieHne cucTeM MOKa3aTesIbHbIX YPaBHEHUH U HEPABEHCTB.

BN N

Paznen 4. Jlorapugm umcaa. Jlorapupmudeckas ¢GyHKumst 1
Tema 4. Cosiep>kaHie y4eOHOTO MaTepHuaa. 16
Jlorapugm uyucaa. 41 1 [onsatue norapupma gncia. OnpeseneHue 00JaCTH JOTYCTHMBIX 3HAUCHHUH JOrapuMUIECKOTro BeIpaxeHus. OCHOBHOE 1 2
Jlorapupmuuecka sorapuMHUIEecKOe TOXKIECTBO.
s pyHKIWSI. 42 2 Beryucienue jorapudMoB. 1 2
43 3 CsoiictBa norapudmos. IIpuMeHeHne cBOMCTB torapudMoBs. 1 2
44 4 JlecsaTnaHbIe M HATYypalbHBIE JoTapudMbl. PopMyiia mepexoqa K HOBOMY OCHOBAHUIO. 1 2
45 5 Jlorapudmuueckas yHkimsa. O0IacTH ONPENEIEHNs U 3HAYCHUS. 1 2
46 6 Caoiicta, rpaduk gorapudMudeckoil ¢ yHKIUH. 1 2
47 7 JlorapudpMudeckue ypaBHEHHSL. 1
48 8 Penienrie morapudMHYECKUX YPAaBHEHHUM. 1
49 9 Pentenne orapudMU4ECKUX YpaBHEHUN. 1
50 10 | Pemrenre gorapudMUYECKUX YPABHEHUI. 1
51 11 | JlorapudMuUecKre HEPABEHCTBA. 1
52 12 | Pemenne norapudMuUYeCKUX HEPABEHCTB. 1
53 13 | Pemenne norapu@Mu4YeCKUX HEPABEHCTB. 1
54 14 | Pemenne norapu@Mu4YeCKUX HEPABEHCTB. 1
55 15 | KourpoanHasi padora «Jlorapudm umcia. Jlorapupmuuyeckass QyHKIMI». 1
56 16 | Kourpoabnas padora «Jlorapupm umciaa. Jlorapudpmuyeckas (HYHKIHD). 1
MpakTHyecKue 3aHSITHS. 13
1. HaxoxaeHue 3HAYEHMI Jorapudma mo IpOU3BOJILHOMY OCHOBAHUIO. 1
2. Tlepexo OT OAHOTO OCHOBAHHS K APYTOMY. 1
3.BelunciIeHHE W CPaBHEHHE JIOTapudMOB. 2
4. JlorapudMupoBaHHe ¥ MOTCHIIMPOBAHUE BIPAKCHHI. 2
5. TToctpoenue u yteHue rpadukoB yorapudmuueckux GyHknuid. McciaenoBanue ¢yHKIHH. 1
6. Pemienue jorapuMUYECKUX yYpaBHEHHH. 3
7. Pemienne gorapruMUUYECKUX HEPABCHCTB. 3
CamocTogTejbHasg padora 11 1
1. IIpopaboTka KOHCIIEKTA 3aHATHI, pab0Ta ¢ YUEOHMKOM IT0 BOIpocaM K maparpadam. BelmogHeHne yupakHEHMIA. 2
2. BeInoJmHeHne uccie0BaTeIbCKOM paboThl «JleCATHUHbIC M HATY palbHbIE JOTapH(MED). 4
3. Obopmaenne cupaBoOYHON HHPOPMAIIMH IO TEME. 1
4. Pemienue cucteM jJorapubMHUYCCKUX YPABHECHUI U HEPABEHCTB. 2
Paznen 5. OcHoBbl TpuroHoMmerpuu. Tpuronomerpudeckue ¢opmyanl. TpuroHoMerpuuyeckHe YpaBHEHHsI M HEpPaBeHCTBA. 20
Tema 5.1. ConeprkaHue yu4eOHOro MaTepuaia 10
OCcHoOBHBIE 57 1 ['paaycHas u paguanHas Mmepa yria. [JoBopOT TOYKH BOKPYT Hadajga KOOPIMHAT. 1 2
TIOHATHUS 58 2 Haxo)kneHue paauaHHOM M IpajyCHOM Mephl yIva. 1 2
TPUT'OHOMETPHUU. 59 3 OnpezesneHns CUHyca, KOCUHYCa, TAHTEHCA, KOTAHI'€HCA U1 YIJIOB MOBOPOTOB B €IMHUYHOM OKPYIKHOCTH U OCTPBIX 1 2
Tpuronome rpuye VYTJIOB IPSIMOYTOJBHOTO TPEYToJbHHKA, B3anMocBs3H.
ckue (opmyJbl. 60 4 BrluncieHne CHHYCOB, KOCHHYCOB, TAHT€HCOB, KOTAHTEHCOB C IOMOIIBIO TA0IMIIB 3HAYECHUH 1 MHUKPOKAJILKYJISITOPA. 1 2
61 5 TpuronoMerpuueckue ToxaecTBa. OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO. 1 2
62 6 IIpyuMeHeHHEe TPUTOHOMETPUYECKUX TOXKIAECTB. 1 2
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63 7 | Cunyc, KOCHHYC, TAHTCHC JBOMHOTO ¥ MOJIOBUHHOTO apryMeHTOB. OCHOBHBEIC TPHTOHOMETpHIECKHE (HOPMYIIBI 1 1
CIIOYKEHUS.
64 8 DopMyIsl IPUBUIEHNS U1 CHHYCA, KOCHHYCA, TAHI€HCA, KOTAHTeHCAa; IIpaBuja 3aliCH. 1 1
65 9 KonrpoanHasg padora «TpuroHomerpudyec kue (hopMyJabl». 1
66 10 | KoutpoanHasi padora «Tpuronomerpudeckne (GopMyJann». 1
IIpakTHYeCKHE 3aHATHS. 13
1. PajpianHblii METOI M3MEPEHNS VITIOB BPAIlEHUs M CBI3b C IPaJlyCHON MEPO. 1
2. Onpenenenye 3HAKOB YHCEI CHHYCA, KOCHHY Ca, TAHTEHCA, KOTAHI'€HCA YIJIOB. 1
3.JIpuMeHene TPUTOHOMETPUUYECKHMX TOXKACCTB, (HOPMYJICIA0KCHUSL. 2
4. ITpumereHne HOPMYIIyIBOEHHUS. 2
5. TIpeoOpa3oBaHre CyMMBI TPHTOHOM €TpHYECKUX (HYHKIUI B MPOU3BEICHIE, MPeoOpa3oBaHUE MPOU3BEIACHHS 2
TPUTOHOMETPHIECKUX (DYHKIUN B CYMMY.
6. Ilpumenenne GpopMyIIIOIOBHHHOTO apTyMeHTa. 2
7. Illpumenenue GoOpMyJITPUBHICHHUS. 2
10. BeluncieHue CUHYCOB, KOCHHYCOB, TAHTCHCOB, KOTAHTCHCOB C MOMOIIBLIO TAOJUITH 3HAYCHUI U MUKPOKAJIbKYJIITOPA. 1
CamocTosTeJLbHasg padoTa. 15
1. IIpopaboTKa KOHCIIEKTA 3aHITHI, PabOTa ¢ YUeOHHKOM I10 BOIIpocaM K maparpadam. BelltoHenne ynpaxHeHui. 7 1
2. Obopmiuenue cupaBounuka « TpuroHoMeTprueCcKue ()yHKIHMM. 2 1
3. IoarotoBka coobmieHus «McTopusi TPUTOHOMETPHID). 2 1
4. CocraBieHue TabIMIbl 3HAYEHHI CHHY Ca, KOCUHYCA, TAHTEHCA M KOTAHI€HCA. 2
Tema 5.2. CozepkaHre y4eOHOTO MaTepHaa. 10
TpuroHome Tpuye 67 1 [IpocTelimme TPUrOHOM ETPHUYSCKUE YpaBHEHUS BHAa COSX=a. IToHsATHE apKKOCHHYCA YHCTa a. 1
CKHMe ypaBHEHHUs 68 2 PemnieHre TPUTOHOMETPHUUYECCKUX YPaBHECHHMM B COSX=a. 1
69 3 TpuroHoMeTpudecKue ypaBuenus suja Sinx=a. IToustie apKkCHHyCa YKcia a. 1
70 4 PeleHye TPUroHOMETPUUYECKUX YPAaBHEHHH BUaa SinNX=a. 1
71 5 TpuroHoMeTpHuueCcKie ypaBHeHUs BHaa tgx=a, ctgx=a. 1
72 6 IToHsTHE apKTaHI€HCca M apKKOTAHIEeHCca 4Mcia a. Pelenne TpUroHOMeTpUYECKUX YpaBHEHUH Bua tgx=a. 1
73 7 PenieHre TPUTOHOMETPHUICCKUX YPaBHCHHM. 1
74 8 Penienne TpUroHOMETPHUYECKUX YPaBHEHHUIA.
75 9 KoHTpoiibHas padora « TpUroHOMeTpHuyec KHe YPaBHEHHUS.
76 10 | KonrpoabHasi padora «TpuromoMerpuyecKHe YpaBHEHMS. 1
IIpakTHYeCKHE 3aHATHS. 10
1. Pemenye mpoCTEHIINX TPUTOHOMETPHUECKUX VPABHEHUI. 6
2. Penrenne mpocTeNINX TPUTOHOMETPHUECKHX HEPABEHCTB. 4
CamocTosiTeJibHas padoTa. 10
1. [IpopaboTka KOHCIEKTA 3aHATHH, pab0Ta ¢ YUeOHHMKOM 10 BoIlpocaM K maparpadam. BelloHeHHe yIpaskHEHUI. 2
2. JlonmoymeHne cpaBOYHOM MH(OPMAaLMKM OCHOBHEIMHU (OPMyJIaMH HAX0KJIEHHsST KOpHEH TPUTOHOMETPHUECKUX YPABHEHUH. 2
3. Penienre TpPUrOHOMETPHUYECKUX YPABHEHUH Pa3IMUHBIMU CLIOCO0AMHM M YPaBHEHHHM BUaa a SiNX + cOSx=0, HepaBEHCTB. 6
Pa3znen 6 Tpuzonomempuueckue ynxuyuu.
Tema 1. Copep:kanne yueOHOTO MaTepHaa. 8
Tpuronome rpuye 77 1 IepuomuHOCTs, TpUroHOMETpHYeCKUX QyHKImiA. Haxoxaenne nepuoma ¢yukimu. Oynkims y=sinx. O6iacts 1 2
cKkHe (PyHKLUH. onpesencHrs. MHOXKECTBO 3HaYCHUH ()yHKIIHH.
78 2 | CgoiictBa u rpadux GyHKIHMH y=SiNX 1 2
79 3 Dyukuus y=C0SX. O01acth onpenaciaeHusi. MHOXKECTBO 3HAUCHUN ()Y HKIIHMH. 1 2
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80 4 | Cpoticta U rpadux QyHKIUU y=COSX. 1 2
81 5 | Oyskimm y=tgX u y=ctgx. Ob6xacTts ompepeneHus. MHOXKECTBO 3HAUCHHH ()y HKITHH. 1 2
82 6 | CeoiictBa u rpaduk QyHKImH y=tgX u y=Ctgx. 1 2
83 7 | Konrponbnas padora «Tpuronomerpudeckne (GYHKIHN. 1 2
84 8 | KontpoabHas padora «TpuroHomerpmuueckue (GyHKIm. 1 2
IlpakTHuyeckne 3aHATHS. 8
1.Haxo)xneHne o0JlacTi ompeneseH!s 1 MHOXKECTBA 3HAUCHHI TPUTOHOMETpHISCKUX (YHKINH. 4
2IloctpoeHne W YTeHHE TPa(UKOB TPUTOHOMETPHUIECKNX (YHKIHUH, 3aJaHHBIX Pa3IMIHBIMH CIIOCOOaMH. 4
CamocTosiTe1bHasi padoTa. 7
1.IIpopaboTka KOHCIEKTa 3aHITHH, paboTa c yueOHHKOM IO BoIIpocaM K maparpadam. BelmonHeHne ynpakHeHHH. 1 1
2.BeimmonHenue rpaduyeckoil padoTtsl «I paduKku TPUTOHOM eTPHYECKUX (DYHKLIUIY. 2 1
3.BoinosiHeHHe Tpaguueckol paboThl «llepnoMYHOCTE TPUTOHOM ETPHYECKUX ()yHKIUHY. 2 1
4 BeimosiHeHNE rpaduaecKoil padboThl «I apMoHHYeCKHE KOJIeOaHHsI TPUTOHOM ETPHUYECKO H (pYHKITHI . 2
Il. Anzebpa u nauana mamemamuueckozo ananusa.
Pazgen 7. Ilpouseoonasn hynkyuu u ee npumenenue. 24
Tema 7.1. Copiepxaniie yueOHOTO MaTepHaia 12
T'eomeTpuueckuit 85 1 Ionstre npenena Gyukuun. HenpepbiBHBIE (G YHKIHH. 1 2
CMBICJ 86 2 Ionstue npousBoaHou. [IponsBoaHast GyHKIUH. 1 2
NPOU3BOH O 87 3 | IlpaBuma mudpepenmponanns. Tadmina mpou3BOAHBIX 3JIEMEHTAPHBIX () YHKIHH. 1 2
bynxmm. 88 4 | IlpowsBosmHas creneHHOH QyHkuum. VcciaenoBanue ¢yHKIHH. 1 2
89 5 | duddepenuupoBanre cTeneHHON (yHKIUH. 1 2
90 6 [ Ilpon3BoaHble 31eMeHTapHbIX (yHKUMH (IT0Ka3aTeIbHOH, JIOrapu(MUIECKOH, TPUTOHOM ETPHUYECKUX). 1 2
91 7 | JuddepenmmpoBanne 37eM eHTAPHBIX (yHKIHH. 1
92 8 | I'eomeTpHueCcKuii CMBICH TPONU3BOIHON. YTIIOBOH K03 pHUIMEeHT IpsIMOi. 1
93 9 YpaBHeHHe KacatenbHOH K rpaduxy ¢yskimu. [lonsTie, BUI ypaBHEHHSL. 1
94 10 | YnpaxHeHus Ha COCTaBJIEHHE ypaBHEHUs KacaTeJbHOH K rpaduky QyHkumid. HaxoxaeHue yrinoBoro koddguuneHTa 1
KacaTeJbHOM K rpaduKy yHKIMIA.
95 11 | Kourpoanuass pab6ora «IIpowsBogHasi. I'eoMeTpu4ecKHii CMBICJ». 1
96 12 | KourpoabHasi padora «IlpousBomHasi. I'eoMeTpuuyecKHii CMBICD). 1
IIpakTHYecKHe 3aHATHS: 10
1. IIpumeneHwe npaBuiI u GopMyi miud depeHINPOBaHNS, UCTIOIH30BaHIE TAOIUIIBI MPON3BOIHBIX 3JIeM €HTAPHBIX 2
(& YHKITHHA.
2. Ind depenupoBanne d1eMeHTapHEIX (b YHKIIAH. 4
3. CocTaBlieHHE ypaBHEHUs KacaTeJbHOH K rpaduKy ¢ YHKIHI. 2
4. Haxoxaenue yrioBoro ko3¢ dunmenTa KacateabHONH K rpaduKy ¢ yHKIHIA. 2
CamocTosiTeJbHas  padoTa. 8
1. IIpopaboTKa KOHCIEKTA 3aHATHIL, paboTa ¢ Y4eOHHKOM IO BOIIpocaM K naparpadam. BeIToHEHNE yIIpaKHEHUH. 2 1
2. CuctemaTn3amnys CIpaBoYHOM HHOpMarun (mpasmwia muddepeHnupoBanus, auddepeHnnpoBaHue 3JIeM eHTAPHBIX (yHKINHA, 2 1
ypaBHEHHE KacaTeIbHOM, HaX0)KJIEHUE YIOBOro ko3¢ (uIneHTa KacaTebHOW K rpaduky QyHKUIUH).
3. BelnosiHeHHe MccieoBaTenbekoi paboTsl «llonstie M epeHnnana u ero NpuiIoKeHUs». 4 1
CosiepkaHue y4eOHOTO MaTepuaia 12
Tema 7.2. 97 1 Bospactanne u yosiBanue @ynkuuu. Teopema Jlanrpaxa. 1 2
Hccenosanue 98 2 Haxox/ieHHe NnpoMe)KyTKOB MOHOTOHHOCTH ()YHKIHMH C ITOMOIIBIO TPOMU3BOH 0. 1 2
GyHkuun ¢ 99 3 DxctpeMyMbl pyHakmi. Teopema Pepma. HeoOxommMEbIe M JOCTATOUHBIE YCIOBHS DKCTPEMYMaA. 1 2
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MOMOIIBI0 100 [ 4 | HaxoxneHne CTaIlMOHAPHBIX TOYEK M TOUEK SKCTpeMyMa (yHKIIHH. 1 2
TPOU3BOIHOH. 101 |5 [IpuMeHeHre IpOU3BOAHOM K NOCTPOECHUIO IPaUKOB (PyHKIIMMI. 1 2
102 [ 6 | IlpumeHeHHe IPOU3BOJHON K MOCTPOCHHUIO IPahUKOB ()yHKIUI
103 [ 7 | IlpuMeHeHHe NpoU3BOIHON K MOCTPOCHHIO TPpaduKOB (yHKIHHA
104 |8 Ioctpoenue rpadukoB (QYHKIUH ¢ TOMOIIBLIO TPOU3BOIHOM. 1 2
105 [ 9 | HaxoxneHne HamOOJBIIEro M HAMMEHBIIETO 3HaUeHHH (yHKumi. [IpaBnma HaxoXISHUs. 1
106 10 | HaxoxmeHne HauOOJBIIETO W HAWMEHBIIETO 3HAUSHHUH ()yHKIHHA 1
107 | 11 | Kontpoabnasi pa6ora «MccienoBanne (GyHKIMil C MOMONILIO NPOU3BOTHOI. 1
108 12 | KontpoasHasi padora «HcciienoBanne (pyHKIMIA ¢ MOMOIIBI) TPOM3BOXHOID 1
MpakTn4eckne 3aHSITHS: 8 1
1. UccnenoBanue (yHKIUH C TOMOIIBEO TPOU3BOIHOM. 2 1
2. IlpuMeHeHne TPOU3BOJHON K OCTPOCHUIO rpaUKOB (yHKIHIA. 2
3. HaxoxxzaeHue HaumOOJBIIET0, HAMMEHBIIETO 3HAYCHHS ()YHKIUH Yepe3 MPOU3BOIHYIO. 2
4. HaxoxaeHue SKCTpeMalbHBIX 3HaAUCHUH (DYHKUIWU Yepe3 MPOU3BOAHYIO. 2
CamocTosiTeibHasi  padoTa. 6
1. IIpopaboTKa KOHCIIEKTA 3aHsTHI, paboTa C y4eOHHKOM MO BONpOcaM K naparpadam. BellloJHEHHE yIpaKHEHHI. 2 1
2. CocTaBlicHHE aNrOpUTMOB HCCICNOBaHUsT (DYHKIMU C TOMOIIBIO TPOM3BOHOM. 2 1
3. Nzyuenne Tembl «IIpon3BoHbEIe 00paTHON (YHKITHHY. 1 1
4. Mzyuenue TeMbl «BpimykinocTs rpaduka () yHKINH, TOYKH IEpPeTHoay. 1 1
Paznen 8 Ilepsoodpasnan u unmezpa.
Tema 8.1. Cosiep>kaHue yueOHOTO MaTepraa 12
IlepBooopaznas m | 109 |1 Ionstre nepBooOpa3Hoi. Tabimia nepBoOOPa3HBIX HEKOTOPHIX ()yHKIIHH. 1 2
HHTerpa. 110 | 2 WarerpupoBanne ¢ynkmwmi. [IpaBuia HaxoXAeHUS TEpBOOOPa3HBIX. 1 2
111 |3 Haxox/eHne mepBooOpa3HbIX T () yHKITHH. 1 2
112 4 HaxoxneHue nepBooOpasHbIX st (yHKIHI. 1 2
113 |5 [Inomane KpuBOJIMHEHWHOU Tpanenuu. MHTerpansHas cymma. 1
114 |6 Wurterpas, nousitue. @opmyia pasnoctd HerotoHa-JIeliOHuIa. BerauciieHre MHTErpasoB. 1
115 | 7 Berunciienne miomaieit Guryp ¢ noMouIblo HHTErpaia. 1
116 | 8 Beluncnenue miomaaeil ¢ NoMOoUIbI0 HHTErpaa. 1
117 9 Penienue 3aau Ha HaX0XKJCHUE NEPBOOOPa3HBIX Wil HYHKIMH M BRIYUCICHHE HHTETPAJIOB. 1
118 10 | Pemienue 3a1a4 Ha HAXOXKJICHUE NEPBOOOPA3HBIX Wi ()YHKIUHA M BRIYHCICHHE WHTCTPAJIOB. 1
119 | 11 | KonrpoabHasi padora «IlepBooOpa3nasi m MHTerpam. 1
120 | 12 | KontpoabHasi pab6ora «IlepBooOpa3Hasi M HMHTerpam». 1
IlpakTHuyeckHe 3aHATHS: 14
1. HaxoxaeHne mepBoOOpa3HbIX Wil (yHKUUH B COOTBETCTBUH C MPABMIIAMH, HHTETPUPOBAHUSL. 2
2. MaterpupoBanue ¢yHKIHH. 8
3. BeruncnieHne miomazeil ¢ HOMOIIbI0 HHTEIPAJIOB. 4
CamocTosiTeJibHas padoTa. 12
1. [lpopaboTKa KOHCTIEKTa 3aHATHH, paboTa ¢ Y4eOHUKOM I10 BOIpocaM K maparpadam. BeimonHeHue ynpaKHeHHH. 4
2. IlononHeHne cnpaBoOYHOM HHPOPMALIMU TAOIUIEH NepBOOOPA3HBIX. 1
3. Pemienne ¢pu3nyeckux 3a7ad ¢ IPUMEHEHUEM HHTErPaJIOB. 5
4. TTonroToBKa MCTOpPUYECKOM cripaBku «Bemmkre ydenbsie — HpioToH U JISHOHUID. 2
. eomempus.
Paznen 9 | Hpsamvie u nnockocmu ¢ npocmpancmee. 20
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Tema 9.1.

Cosiepkanue yueOHOTO MaTepHaa.

10
IlapanneJibHOCTD 121 |1 Beepenue. IlpeaqMet crepeoMerpun. AKCHOMBI CTEPEOMETPUHU. 1 2
NPAMBIX M 122 | 2 | TapamwieipbHOCTh JIBYX, TPEX MPSIMBIX B IPOCTPaHCTBE. IlapaiiebHOCTh MPSIMOM M INIOCKOCTH. TeopeMBbl. 1 2
ILTOCKOCTEIA. 123 | 3 | Ilpumenenue teopeM «llapamiensHocTs NpsiMbIx» M «llapauiesbHOCTE NPSIMOM M INIOCKOCTUY VISl PEIICHHMS 3aau. 1 2
124 | 4 | Ilpumenenue teopeM «IlapamrensHoCcTs IpsAMBIXy U «[lapamiebHOCT TPAMO I M INIOCKOCTH» Ul PEIICHHMS 3a1a4. 1 2
125 |5 CkpemuBaroniuecs npsimbie. [lorstre. TeopeMbl. 1 2
126 | 6 Ciyday B3aUMHOTO PacIOJIOKEHUS ABYX IPSIMBIX B IPOCTPAHCTBE. YTOJ MEKAY HMPSIMBIMU. 1 2

127 |7 PenieHue 3a/1ay Ha UCIOJb30BaHUE TEOPEM CKPEIIMBAIOLIUXCS MPSMBIX. 1

128 | 8 | Penienue 3a1a4 Ha HaX0XK/JCHHE YIVIOB MEXJy CKPEIIMBAIOIMMHUCS NPSIMBIMH. 1

129 |9 [Tapannensable mockoctd. Onpenenenue. Teopema. CBONCTBA MapaulebHBIX IJIOCKOCTEH. PemieHue 3amayq. 1

130 | 10 | Ypoxk-3auet no Teme «IlapauielbHOCTh MPSIMBIX M TUIOCKOCTEH. 1

IlpakTHuyeckHe 3aHATUA: 10

1. llpumenenue teopeM «llapamensHOCTs NpsIMBIXY U «IlapamienbHOCTh MPSIMO M IUNIOCKOCTI [T PEICHHUS 3a1a4. 2

2. Pemienue 3aJa4 Ha MCIIOJIb30BAHUE TEOPEM CKPCIIMBAIOIIMXCS NPSIMbIX. 2

3. Pemienue 3aJa4 Ha HaX0XK/JCHHUE YIVIOB MEXJy CKPEIIMBAIOIINMHUCS IPSIMBIMU. 2

4. PeiieHue reoMeTpUUYECKUX 3a]a4. 4

CamocTosiTeIbHasi padoTa. 9

1. IlpopaboTka KOHCTIEKTa 3aHATUI, padoTa ¢ yueOHMKOM 10 BompocaM K nmaparpadam. BelmosiHeHHE yrpakHEHUH. 2

2. IloaroToBka NHCbMEHHOTO JoKIada o TeMe «Tetpasap, napajuiesienunes; X CBOWCTBay. 2

3. BroToBieHne Mojenell TeTpasapa U napajulelenune/a. 5

Tema 9.2. Cosiep>xaHre y4eOHOTO MaTepraa 10
Ilepnenguxynsipn 131 |1 [lepneHuKyJIsIpHBIE OpsIMbIE B IPOCTpaHCTBE. JleMMma. 1 2
OCTh TUIOCKOCTEM. 132 | 2 [lapajuiesbHbIE NPsIMBbIE, NEPICHIUKYIIPHbIE K IJIOCKOCTU. [IpU3HAK NEpHEeHIUKYIIPHOCTH. TeopeMbl. 1 2
133 | 3 | PaccTosiHMe OT TOYKH J0 IUIOCKOCTH. Teopema o Tpex MepIeHANKYIIpax. 1 2
134 | 4 Yroa Mexay npsiMor U MI0CcKocThlo. HaxoxaeHue yria. 1 2
135 [ 5 | Jsyrpanssiii yrox. Ilonsrre. 1 2
136 | 6 | Ilpu3Hak mepneHMKYISIPHOCTH JBYX IUIOCKOCTeH. Teopemsl. 1 2
137 |7 PenieHue 3a/1au Ha HAX0’KJCHUE JBYTPAHHOIO YITIA. 1 2

138 [ 8 | IlpuMeHeHHe NPU3HAKOB NEPICHIMKYJEIPHOCTH JBYX ILUIOCKOCTEH MPH PELICHUH 3a/1ay. 1

139 |9 KontposbHasi padora «IIpsiMble M IUIOCKOCTH B NMPOCTPAHCTBE). 1

140 | 10 | KoutpoabHasi pa6ota «IIpsiMble M IVIOCKOCTH B NPOCTPAHCTBE». 1
IlpakTHyeckHe 3aHATUS: 8 1
1. [l[puMeHeHrEe IPU3HAKOB NEPIECHIUKYIIPHOCTH IBYX ILNIOCKOCTEH IPU PELICHUY 33]a4. 2 1

2. PeiieHne 3a/1a4 Ha HaXOXJIEHHE JABYTPAHHOIO YIJIA. 2

3. Pemenue reoMmeTpruecKux 3azad. 4

CamocTosiTeJibHasE padoTa. 7
1. TIpopaboTKa KOHCIIEKTA 3aHSITHIA, padoTa ¢ yUeOHUKOM I10 BONpocaM K naparpadam. BelloHeHne ynpaKHEHHI. 2 1
2. Bemommenue rpadudaeckoil paboTsl Mo TeMe «llepneHIMKyIIPHOCT IPSAMBIX U IUIOCKOCTEH». 2 1
3. BelnoJiHeHHE HCCeoBaTeNbCckoi paboTel «IlapasienbHoe TPOEKTHPOBAHUEY . 3 1

Paznen 10 MHnozozpaHHuKu u Kpyaivle mena (meia 6pawjeHus). 20

Tema 10.1. Cosiep>kaHie y4eOHOTO MaTepHuaa. 10
MHororpaHHUKH. 141 |1 | Iowsmme mMHororpaHHuka. [Ipu3ma: npsiMast M HaKJIOHHAs, HaKIoHHas npusMa. Ky6. CoiicTBa mapasrenenunesa. 1 2
142 2 [Tnomaae GOKOBOM M OJHOHW MOBEPXHOCTH NMPU3MBL. Perienne 3amaud. 1 2

143 [ 3 | Obwem u ero m3mepenue. CBoiicTBa 00bEMOB. 1

144 4 DopMyapl HAX0KICHHS 00beMa Ky0a, MPpsIMOYTOJHHOrO MapajlieJenneaa, TPU3Mbl IPSIMOM M HAKJIOHHOM. 1

15



145 |5 ITupamupa. Ilonstue. IlpaBunbHas U ycedeHHasi TUPAMUIBL.
146 6 DopMyJIbl HAXOXKICHUS IUIOMAACH MUpaMUpl.
147 | 7 O0beM nupamupl: GopmMyisl HAX0KACHUST 00beMa PaBWILHON M yCEUSHHOW NMUpaMuIpl.
148 8 Pemenue 3aa4 Ha HaX0X/IeHHE O0BbEMa MUPAMHU]L.
149 [ 9 | Koutpoapnasi pa6ora «VHOrorpanHHKH».
150 | 10 | KontpoapHasi pa6ora «MVHOrorpanHHKH».
IlpakTHYecKkHe 3aHATHSA:

1. Pemienue 3a1ay Ha HaxOXKAEHHUE IUIOMIAE OOKOBOH U MOJTHOM MOBEPXHOCTU MPHU3MBEI.

2. Pemenne 3amad Ha HaxoXJIeHHE 00beMa MPSMON M HAKIIOHHOH TPHU3M.

5. Pemienue 3ana4 Ha HaxoXJAeHUE IUIOIIAACH NMPABWILHOW U yCEUEHHON MupamMuz.

6. Pemenue 3a/la4 Ha HaXOXXIACHHUEC o0beMa nupaMun,.

7. Pemienue 3a7a4 Ha UCIOJIb30BaHUE GOPMYIIbl Dilnepa.

8. PaboTa ¢ MmozenaMu Tetpasapa, KyOa, mapaenenunena, IpU3MBL.

CamocTosiTeIbHAsE padoTa.

1. IlpopaboTka KOHCHIEKTa 3aHATUI, padoTa ¢ yueOHUKOM 1O BompocaM K naparpadam. BelmosHeHne ynpakHEeHUH.

2. BeimosHeHue rpagudeckoi padotsl «[IpaBUIIbHBIC M OJYNIPaBHIBHBIE MHOTOTPaH HUKWY .

3. Hanimcanue pedepara «IIpaBuibHble MHOTOTPaHHHUKU B MEXaHH3M ax».

4. Bemmosmenne rpagudeckoil paboTsl « CHMMETPHH B IPU3ME U MHPAMIJIE) .

5. CocTaBiieHHe KpOCCBOpJA MO TeMe «MHOTOTpaHHUKNY.

6. MsrotoBnenrne Mojenel NpaBuiIbHBIX MHOTOTPAHHUKOB.

Tema 11.1. CojepxaHue y4eOHOTo MaTepuala.
Tena u 151 |1 Iwmaap: noHstHe. PasBeptka. CeueHws. 1
MOBEPXHOCTH 152 2 [Tomaae NOBEpXHOCTH IMWIMHIPA ¥ 00beM. POPMYIIBI HAXOXKICHUSI. 1
BpALUEHU. 153 |3 Konyc. Yceuennsiif konyc. PazBeptka. Cedenus.
154 | 4 [Tomaay NOBEpXHOCTH KOHYCA M YCEUEHHOTO KoHyca. PopMyibl 00beMa.
155 |5 Pemienne 3aja4 Ha HAXOXKJICHHE IUIONIAJCH NOBEPXHOCTH KOHYCa M yCEUESHHOIO KOHycCa.
156 | 6 PenieHne 3a1au Ha HaX0XKJEHHE 00BbeMa KOHYCa H yCEUCHHOTO KOHYCA.
157 |7 Cohepa n map. Onmuns. Ceuenusi chepbl v mapa. KacatenbHas miocKocTh K cdepe.
158 [ 8 | Ilmomame cdeps! u 00beM mapa. PopMyIIsl HAX0KACHHS.
159 |9 KoutponbHasi pabora «TeJsia M HOBEPXHOCTH BpalLlEHUsD.
160 | 10 | KonrpoabHasi pa6ora «Teja W mMoBepXHOCTH BpAIIEHHUSD».
IlpakTHYeCcKHe 3aHATHS:
1. Pemrennie 3a/1a4 Ha HaXOXKJICHHE IUIONTAJIeH MOBEPXHOCTH ITMIIMHJIPA.
2. Perenne 3aiau Ha HaxXOXJACHHE 00BeMa IMIIMH/PA.
3. PenieHue 33124 Ha HAX0XK/CHHE IUIOIAJCH MOBEPXHOCTH KOHYCa M YCEUCHHOTO KOHYCa.
4. PenieHue 3324 Ha HaX0KJICHHE 00beMaKOHYCa M YCEYCHHOTO KOHYCA.
5. Perrenue 3a/iau Ha HaXoXKACHHE IUIONIAIM cephl M 00BbeMa mapa.

CamocTosiTe1bHasi padoTa.

1.IIpopaboTka KOHCIICKTa 3aHITHH, paboTa c yueOHHKOM 10 BOIIpocaM K maparpadam. BelmonHeHne ynpaxHeHHH.

2. BeinoyiHeHHE Mojienel IMIMH]PA U KOHYyCa.

3. BemmostHeHue rpadudeckoi padboTtel « KOHHYECKHE CeUeHHs M UX MPUMEHEHHUE B IPAKTHKEY .

Pazgen 12 Koopounamot u éexmopol.

Tema 12.1 Cosieprxanre yueOHOro MaTepHaa.
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Koopaunater u 161 |1 JlexapToBa cucTeMa KOOpMHAT B IpocTpaHcTBe. POpMyJsia pacCTOSHUS MEKIY IBYMs TOUKAMU. 1 2
BEKTOPBI. 162 | 2 YpaBHeHHUs cepsl, INIOCKOCTH U IPSMOH. 1 2
163 | 3 | Bekropsl. Moayis Bektopa. [loHsTHE. 1 2
164 | 4 PaBenctBo BektopoB. OnpejielieHne paBeHCTBA BEKTOPOB Yepe3 pelIeHHe 3a/1ay. 1 2
165 |5 | Crnoxxenne W BRIYMTaHHE BEeKTOpOB. [IpaBmino 1tpeyrospHHKa. CyMMa HECKOJIBKHX BEKTOPOB. [IpaBHiio MHOTOYTOJIBHHKA. 1
166 | 6 PenieHue 3a/1au Ha CJI0KEHUE U BHIYMTAHHE BEKTOPOB. 1
167 |7 KoopuHaTel BekTopa. [IpaBuiia HaX0KAEHUSI KOOPIUHAT BEKTOPOB. 1
168 | 8 | PerieHue 3aay Ha HAXOXKACHUE KOOPAMHAT CYMMBI, Pa3HOCTH;, IPOU3BEICHHUS BEKTOpA HA YHCJIO. 1
169 |9 KontponbHas padora «KoopiuHaAThl M BEKTOpbI». 1
170 | 10 | KourpoabHasi pa6ora «KoopnmHATBI W BEKTOPBI». 1
IIpakTH4YecKHe 3aHATHSA: 13
1.HaxoxieHHe pacCTOSIHUS MEXIy ABYMs TOUKaMH B CHCTEME KOOPIHUHAT. 1
2. OnpejencHUe PaBEHCTBA BEKTOPOB Uepe3 pelleHUe 3a1a4. 1
3. PemeHue 3a/1a4 Ha CII0KCHHUE M BBIYUTAHUEC BEKTOPOB. 4
4. PemieHune 3a/1a4 Ha MPOU3BEJCHNE BEKTOPA U YHCIIA. 2
5. Pazno)xeHre BeKTOpa IO HAIPABICHHSIM. 2
6. Pemenne npoctedmmx 3amad B KOOPAMHATAX. 2
7. Ilpoekiysi BEKTOpa Ha OCh. 1
CamocTosiTelbHasi padoTa. 14
1. IlpopaboTka KOHCIEKTa 3aHATHH, paboTa C yueOHHMKOM II0 BOIIpocaM K naparpadam. BelnosHeHHe yrpaKHEHHH. 2
2. PenmeHne MaTeMaTHYECKUX M MPHUKIAJHBIX 33Ja4 C FCIIOJIb30BaHHEM BEKTOPOB M KOOPAMHAT BEKTOPOB. 4
3. BemmosrHEHME HccieioBaTebCKOW paboThl « BekTopHOE 3a/aHHe IPSIMBIX U INIOCKOCTEH B IIPOCTPAHCTBEY. 4
4. Hanmcanue pedepata «JlekapToBa cUCTeMa KOOPIUHAT U NPOCTEHIINE 3a1aui B HUX). 2
5. Mzyuenue temsl «/IBmxkenus. LlenTpanpHasi, oceBas, 3epKajbHasi CUMMETpHH. [lapajuiebHBI IepeHoc. 2
Pazgen 13 Dnemenmsl KOMOUHAMOPUKU.
Cosiep>kaHue y4eOHOTO MaTepraia 8
171 |1 OcCHOBHBIC TOHSTHSI KOMOMWHATOPHKH. [IpaBiiia yMHOXKEHHS], TIEPECTAHOBKH. 1 2
172 | 2 PenleHue 3aau Ha NOJCYET YMCIA PAa3MELICHUN IEPECTAHOBOK. 1 2
173 3 CoueTaHusi, MX CBOMCTBA. 1 2
174 4 Pemrenne 3a1a4 Ha MOJACUYET YHCIIA COYETAHUI. 1 2
175 |5 bunomuHambHass popmyna Hetotona. CBolicTBa OMHOMHHAIBHEIX K0d( purmenToB. Tpeyrompauk [lackas. 1
176 | 6 | Pemenme 3aymau Ha mcnoib3oBaHKe Gopmyis bunoma HerotoHa, mepe®op BapHaHTOB. 1
177 |7 PemeHne KoOMOHMHATOPHBIX 334a4. 1
178 | 8 Ypok-3aueT N0 TeMe «JjaeMeHTbl KOMOUHATOPUKMNY. 1
IIpakTHyecKue 3aHSITHS: 10
1. PemieHue 3ajjay Ha MOJCYET YHCIA pa3MeElIeHUN IepECTaHOBOK. 2
2. PemieHue 3ajjay Ha MOJCYET YKUCIIA COYETAHUM. 2
3. Pemenue 3aau Ha nepe6op BapHAHTOB. 2
4. Pemienue 3a1ay Ha ucnoJib3oBanue Gopmynsl bunoma HeroToHa. 2
5. Pemenne koMOMHATOPHBIX 3a/1a4. 2
CamocTosiTeIbHasi paboTa. 7
1.IlpopaboTka KOHCIEKTa 3aHIATHH, paboTa ¢ yueOHMKOM IO BOIIpocaM K maparpadam. BelmoHeHne yrpakHeHHH. 2
2. Pemienne koMOMHATOPHBIX 3a/a4. 3
3. IlogrotoBka ucTopudeckoi crnpaBku «buHoM HeroToHaY. 2
Paznean 14 Inemenmyl_meopuu 8epoOAMHOCHEN W MAMEMAMULECKOU CHIAMUCIUK. 6
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Conepxanne y4eOHOro MaTepuajia.

179 |1 Co0bITHE, BEPOSITHOCTH COOBITHSI. 3HAKOMCTBO C BEPOSITHOCTBIO. 1 2
180 [ 2 | CrnoxxeHue W yMHOXeHHE BeposITHOCTeH. Pemenne 3anau. ClnoKeHHE M YMHOKEHHUE BEPOSTHOCTeH. PelieHue 3amay. 1 2
181 | 3 | Ilonstne o HE3aBUCHMMOCTH COOBITHH. BeposSTHOCTh NpOU3BECHHSI HE3aBHCUMBIX COOBITHH. PenieHue 3aay. 1 2
182 [ 4 | Iowsmme o 3akoHe OoypmiMX yucel. [lpencraBneHne maHHBIX. | eHepanpHast COBOKYIHOCTh. BeIOOpKa. 1
183 |5 IpencraBienne naHHbIX. ['eHepanbHas cOBOKyNmHOCTh. Beibopka. CpemHee apudmernueckoe. MemmaHa. 1
184 | 6 Ypok-3aueT 10 TeMe «DJIeMEHTbI TCOPMH BEPOSATHOCTEH M MATEMaTHYECKOW CTATHCTHKI. 1
IlpakTHYecKHe 3aHATHS: 7
1. OnpeneneHue BEPOSTHOCTH COOBITHSI. 1
2. PemieHue 3aJa4 Ha CIOXKEHHE U YMHOXEHHE BEPOSTHOCTCH 1
3. PemeHne 3aad Ha BepOSITHOCTh ITPOM3BEACHHS HE3aBUCHMBIX COOBITHI 1
4. PemieHue CTATMCTMYECKUX 3aJa4. 2
5. CTpyKTypHpOBaHHME CTATUCTHUECKHX JAHHBIX B COOTBETCTBYIOUIHX (hopMax. 2
CamocTosiTeJibHast padora. 6
1. IlpopaboTka KOHCIEKTa 3aHATHH, paboTa C yueOHHMKOM I10 BOIIpocaM K maparpadam. BelnosHeHne ynpaxHeHUH. 2 1
2. Hanucanue pedepata CxeMbl bepHyum NOBTOPHBIX UCHBITAHUI. 2
3. Hanucanue pedepata «CpeaHue 3HaUCHUs] U UX IPUMECHEHHUE B CTATHCTUKEY. 2
Bcero: 276 yacos.
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3. YCJIOBMA PEAJIM3AIIMM YYEBHOM JUCHUILIUHBI
3.1. TpeGoBaHusl K MUHUMAJIbHOMY MaTepPUAJIBHO-TEeXHHYECKOMY 00ecreYe HII0

OcBoenue mporpammbl ydeOnoi aucrumummHbl OVY][.03 «Maremarukay mpeanonaract
Halmuuue B HpodeccHOHaNbHOM ~ 00pa3oBaTeNbHOM  OpraHM3alUM,  peanu3yroei
0o0pa3oBaTeNnpbHYI0 TpOrpaMMy cpeaHero odmero obOpasoBanus B mpexaenax ocBoenus OITOIT
CIIO na 0a3ze ocHOBHOTO 00ImEero oOpa3oBaHHs, y4eOHOro KaOWHETa, B KOTOPOM HMEETCS
BO3MOXHOCTh 00ecreunTh 00ydaronmmcst cCBOOOAHBIN NocTynl B MIHTEpHET BO BpeMs ydeOHOTro
3aHATHS U TIEPHOJ] BHEYIeOHOH NIeSTEIBHOCTH.

[Tomerienne KabuHeTa JOJHKHO yIIOBJIETBOPSATH TpeboBanusivm  CaHuTapHo-
anuAeMuoIornueckux npasuin u HopMatuBoB (Can [TuH 2.4.2 Ne 178-02) u ObITh OCHAILEHO
TUMIOBBIM ~ OOOPYJIOBaHHWEM, VKa3aHHBIM B HACTOAIMX TpPEOOBAaHUSX, B TOM YHCIE
CHEeIUAaTN3UpPOBAaHHON y4eOHON MebOenpl0 U cpeacTBaMH OOydeHHS, JOCTATOYHBIMU ISt
BBITIOJTHEHUS TPEOOBAHU K YPOBHIO MTOATOTOBKU 00YYaIOIIMXCS.

OO0opynoBanue yaeOHOTO KaOMHETa:

CTombl U1 CTYAEHTOB, CTYIIBSL.

Pabounii cron u ctyn nmeparora.

Knaccnas nocka.

[kadp! 111 XpaHEHU s KHUT U TTOCOOH .

MynsTmMeauiHOe o0opyzoBaHue, IIOCPEACTBOM KOTOPOIo Y4aCTHUKH
00pa30BaTeNpHOIO Mpolecca MOTYT MPOCMATPUBATh BU3YAJbHYIO HHQOpMaLHMIO IO
MaTeMaTHKe, CO3/1aBaTh MPE3EHTAIlUH, BUICOMATEPHAIIbl, UHBIE JOKYMEHTHI.

B cocTaB yueOHO-MeTOIMYECKOr0 U MaTePUATIBLHO-Te XHUYECKOI0 o0ecreve Husl IPOTPaMMbI
yueOHOll muciuiinHbl «MaTemaTtuka: anreOpa W Hayajga MaTeMaTHYECKOro aHaju3a;
TEOMETPHUSD» BXOJSAT:

* MHOTO()YHKIIMOHAIBHBIH KOMILJIEKC TTPENo1aBaTells;

* HarVISAAHBIE TOCOOMS (KOMILJIEKTHI Y4€OHBIX TaOJHII, TIJIAKaTOB, TOPTPETOB  BBITAIOIIXCS
Y4EHbIX-MaTeMaTUKOB, KOMITJIEKThI CTEPEOMETPHUUECKUX TEJI 10 TECOMETPHUH);

¢ uH(pOPMAIMOHHO-KOMMYHHKAaTHBHBIE CPE/ICTBA;

® DHKpaHHO-3BYKOBBIE IIOCOOUS;

® KOMIIJICKT TEXHUYECKOU JTOKYMEHTAIIMH, B TOM YHCIIE ITacliopTa Ha CPEe/ICTBA OOYICHHUS,

WHCTPYKIMU MO UX UCTIOJIB30BAHUIO i TEXHUKE O€30MaCHOCTH;
® TEXHMYECKHE CPE/ICTBA OOYUCHHUS: KaJbKYISATOPBI, KOMIUIEKT HHCTPYMEHTOB ISl PaOOTHI
Yy JOCKH;

e  OuOMMOTEeUHBIH (POH/I.

B OouGauoreunblii ¢poHA BXOAAT ydeOHUKH, YdeOHO-MeTtoauyeckue komiekTsl (YMK),
o0ecrieynBaroe OCBOEHUE Y4eOHOM JucHunianHbel «MaTtemaTuka: anrebpa © Hadaua
MaTeMaTHYeCKOTO  aHalinu3a; TeOMETPUS», PEKOMEHJOBAHHBIE WM  JIONMYHICHHBIE IS
UCIIONB30BaHMUSI B  TNMPO(ECCHOHATBHBIX 00pa30BATEIBHBIX OPTaHHW3AIMMAX, PEATHIYIOIIMX
00pa3oBaTeNbHYI0 MPOrpaMMy CpeaHero obuero obpaszoBanus B mpenenax ocBoeHust OIIOII
CIIO Ha 0a3e ocHOBHOIO 00111ero 00pa3oBaHusl.

bubnunoreunsiit GoHT MOXKET OBITH TOMOTHEH PHIIMKIONEIUAMHU, CIIPABOYHUKAMH, HAYIHOM,
HAY4YHO-TIOMYJISIPHOM M Ipyroil TuTepaTypoi Mo MaTeMaTHKe.

B mpornecce ocBoeHHsI mporpamMMbl yaeOHOH MuCHUIUTMHBI «Maremarnka: anredpa U Havajia
MaTeMaTUYECKOTO aHaIM3a; TEOMETPUSD CTYACHTHI TOJKHBI MOIYYHTh BO3ZMOKHOCTb JOCTYIA K
AJIEKTPOHHBIM Y4eOHBIM MaTepuajaM IO MaTeMaThKe, MMEIOIMMCS B CBOOOJHOM JOCTyIE B
cetu VIHTepHET (JIEKTPOHHBIM KHUTAM, IIPaKTUKyMaM, TecTam, Matepuanam EI'D u np.).

abrwbhE
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4.2. Undopmanuonnoe odecnevenue o0ydeHust

[lepeuens yueOHBIX U3naHuN, IHTEpHET-pECYPCOB, TOMOIHUTENBHON JINTEPATYPHI.
Pexomendyemasn numepamypa 011 cHy0eHmO8.

Anumos Ill. A. u op. Maremaruka: anrebpa U Hadaja MaTeMaTH4eCKOrO aHalIM3a, FeOMETPHUSL.
Anrebpa W Hayalla MaTeMaTH4YecKoro aHanmusa (0a3oBbI M yrimyOneHHBIH ypoBHH).10—11
Kraccel. — M., 2017.

Amanacan JI. C., Bymysose B. ®., Kaoomyes C. b. u op. Maremaruka: aireOpa u Havajia
MaTemarnueckoro aHanuza. ['eomerpust. 'eomerpus (0a30BbIil U yriyOiaeHHBIN ypoBHHK). 10—11
Kimaccel. — M., 2017.

bawmarxos M. M. MatemaTtuka: yaeOHUK IJIsl CTY/. YUpeXICHHUH cpell. mpod. oOpazoBaHus. —
M., 2016.

bawmaxos M. H. Marematuka. COOpHUK 3a1a4 poGUIbHON HANPaBJICHHOCTH: yuel. mocoone
JUTSL CTYII. yUpexIeHui cpea. mpod. odpazoBanus. — M., 2017.

bawmarxoe M. H. Marematuka. 3amayHuk: y4e0. mocoOue ISl CTYI. YUIPEKICHUN Cpejl.
npo¢.obpazoBanus. — M., 2017.

bawmarxos M. M. MatemaTnka. DJIEKTPOHHBINA y4e0.-METO/A. KOMIUJIEKC Ui CTYH. YUpexaeHUun
cpen. mpod. oobpazoBanus. — M., 2017.

bawmaxos M. . Marematuka (6a30BbIit ypoBeHb). 10 knacc. — M., 2017.

bawmaxoe M. 1. Marematuka (0a30BbIil ypoBeHb). 11 xinacc. — M., 2017.

bawmarxose M. . Anrebpa n Havana aHanuza, reomerpus. 10 xrace. — M., 2018.

bawmaxos M. M. Maremaruka (6a30Bbiii ypoBeHb). 10 xmacc. COopHUK 3aaa4: yuel. mocooue.
—M,, 2018.

bawmakos M. H. Maremaruka (6a30Bblii ypoBeHb). 11 kmacc. COopHUK 3amad: yued. mocoowue.
— M., 2018.

I'ycee B. A., I'pueopves C. I'., Usoneuna C. B. Matemaruka s npodeccuil U creruaibHOCTeR
COIIMAJIbHO-PKOHOMUYECKOTO Tpoduis: yd4eOHWK Ui CTyd. YUPeXKACHHH cpel. mpod.
oOpazoBanus. — M., 2017.

Konseun FOM., Trauesa M. B, ®edeposa H. E. u Op. Maremaruka: anrebpa u Havaia
MaTeMaTUYeCKOro aHanuz3a. AnreOpa M Hayajga MaTeMaTH4yeckoro aHanu3a (0a30BbIA U
yryosieHHbIH ypoBHHM). 10 kinace / mox pen. A. b. XKuxuenko. — M., 2018.

Konseun FOM., Trauesa M. B., ®@edeposa H. E. u op. Marematuka: anreOpa u Havaia
MaTeMaTUYeCKOro aHanus3a. AnreOpa W Hayajga MaTeMaTH4yeckoro ananusa (0a30BbIA U
yrayoneHHbi ypoHH). 11 kiace / mox pexa. A. b. XKumxkuenko. — M., 2016.

Pekomendyemasn numepamypa 011 npenooasameiei.

®enepanbHblii 3ak0H 0T 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii deneparinm.
[lpuka3 MunucrepctBa oOpazoBanus u Hayku P® ot 17.05.2012 Ne 413 «OO0 yrBepxueHUU
denepanbHOr0 TOCYIapCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CpeaHero (IMOJHOro) oOIero
00pa3oBaHUsD.

[Ipuka3 MunucrepctBa oOpasoBaHus u Hayku P® or 29.12.2014 Ne 1645 «O BHeceHuM
n3meHenuii B Ilpukaz MwunucrtepctBa oOpa3oBanusi U Hayku Poccuiickorr denepamum oT
17.05.2012 Ne 413 «‘O06 yrBepxkaeHUH (enepaaIbHOr0 rOCYJapCTBEHHOIO 00pa30BaTENbHOTO
CTaHJapTa CpeaHero (MOJIHOTO) O0IIET0 00pa30BaHUS.

[Tucemo JlemapTameHTa rocyAapCTBEHHOW MOJUTUKU B cepe MOATOTOBKH pabOyYMX KaJpoB U
JIIO MunucrepctBa oOpazoBanust U Hayku PD ot 17.03.2015 Ne 06-259 «PexomeHanuu mno
OpraHu3alliy  MOJydeHus cpegHero oOmero oOpa3oBaHHs B Ipeaenax OCBOCHUS
00pa30BaTeNbHBIX MPOTPAMM CPEIHEro MpoecCHOHATBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOIO
oO1ero o6pazoBaHus ¢

ydeToM TpeOoBaHUN (QenepabHbIX TOCYIapCTBEHHBIX 00pa3oBaTeNbHBIX CTaHAAPTOB U
nosiydaeMoi mpoeccruu Uiy CrelUaTbHOCTH CPEAHEro MpodecCoHaIbHOr0 00pa30BaHUD.
bawmarxos M. . MaremaTuka: KH. U peNoAaBaTeNs: MeTo. mocodue. — M., 2017.
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bawmaxos M. U., [{vicanos III. . Metonndeckoe mocodbue i moarotoBkn k EI'D. — M.,
2018.

Humepnem-pecypcut.

1. www. fcior. edu. ru (Madopmarnmonabie, TPEHUPOBOYHBIC M KOHTPOJIbHBIC MATEPHAIIBI ).

2. www. school-collection. edu. ru (Emunas xkomutekuuu IUGPOBBIX 00pa30BaTEIbHBIX

pecypcoB).
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHMS YYEBHOI
JUCHUILIJINHABI OY ] 03. <MATEMATHKA»

4.1. @opMbI M METOAbI KOHTPOJIS U OLIEHKH Pe3yJIbTATOB 00y4e HUs

Koutposib u ouneHka pe3ylnbTaTOB OCBOCHHS YU4€OHOW IUCHUILUIMHBI OCYIIECTBISETCS
npenojaBarejeM B MPOIECCe MPOBEACHHS MPAKTUUECKUX 3aHATHM, TECTUPOBAHMS, a TAKKE
BBITTOJTHEHU S 00yJaIOIMMHKCST MHIMBUAYaIbHBIX 3aJaHUH, TPOEKTOB, UCCIIETOBAHUIA.

Buabl KOHTpOJIs: TeKYUIMiA, IPOMEeKYTOYHbI, HTOTOBBIH

PesynbraTs OCHOBHBIE ITOKA3aTeNN OLEHKH PE3yNbTaTa @opMBI U METOJIbI KOHTPOJIS U

oOy4ueHust OIIEHKU PEe3yJIbTaTOB OOY4YCHUS

JInunoctHble | YMmeer: QDUKCUPOBAHUE  PE3YJIBTATOB

pe3yabTaThl - TOTOBHOCTh U CHOCOOHOCTh K 0Opa3oBaHUIO, B TOM | HAOJIIOJACHUMN 3a
qrclie caMOO0Pa30BaHMIO, Ha MIPOTHKEHUU BCEH KU3HHU; | ACIATEIbHOCTBIO OOY4JaIOUXCS
CO3HATEJBHOE OTHOILLIEHHE K HEIPEPhIBHOMY | B MpOIIEcCe OCBOCHHS Y4eOHOI
00pa30BaHUIO KaK YCIIOBHIO YCIEIHON | AUCIUTIIMHBI

npodeCcCHOHATTLHON 1 00IECTBEHHON JIEATEIbHOCTH;
—TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOSTEIbHOU
TBOPYECKOM M OTBETCTBEHHOW AEATEIBHOCTH;
—TOTOBHOCTh K KOJUICKTHBHOMW paboTe, COTPYIHUYECTBY
CO CBEpPCTHHKAMH B 00pa3oBaTelbHON, OOLIECTBEHHO
MOJIE3HOM, y4eOHO-HMCCIIeNOBATEIBCKOM, MPOEKTHONW H
JIPYTUX BUJIAX JIE€ATEIbHOCTH;

—OTHOIIIGHHE K MPO(ECCHOHAIBHON NESTENTbHOCTH Kak
BO3MOXHOCTH  y4acTHd B  PEHICHUU  JINYHBIX,

OOIIIECTBEHHBIX, TOCYIapCTBEHHBIX,
oOIIeHaIMOHABHBIX MPOOIIEM.

3Haer:

-c(OpMHUPOBAHHOCTh MPEJACTABICHHUI O MaTEMAaTUKE KaK
YHUBEPCATHLHOM SI3BIKE HayKH, CpelCTBE

MOJETMPOBAHUS SBJICHUNW W MPOILECCOB, HOACAX U
METOJaX MaTeMaTHKH;

—TMOHMMAHHWE 3HAYMMOCTH MaTEMaTUKU Uil Hay4dHO-
TEXHUYECKOIrO Mmporpecca,

-c(OPMUPOBAHHOCTh OTHOIICHHS K MaTeMaTHKe KaK K
4acTH OOIIEYEIIOBEUECKON KyIbTYphl 4epe3 3HAKOMCTBO
C HCTOpUEW pa3BUTUS MATEMaTUKH, JBOJIOIUEH
MaTeMaTHUYECKUX HJICH;

—pa3BUTHE JIOTHYECKOTO MBINIDICHU S,
MPOCTPAHCTBEHHOTO BOOOPaXEHUsI, aITOPUTMHUYCCKON
KyJAbTYpbl, KPUTUYHOCTH MBIIUIEHUS Ha YPOBHE,

HEe00X0IMMOM st Oymymiedt  mpodeccrnoHanbHOM
NeSITEIbHOCTH, IS TPOJOJDKEHUsST 00pa3oBaHUs U
caMo00pa3oBaHus;

—OBJI3/ICHIE MATEMaTHYECKUMH 3HAHUSIMU W YMECHUSAMH,
HEOOXOIMMBIMH TOBCEIHEBHOMN XHM3HH, JUIS OCBOCHUS
CMEXHBIX  E€CTECTBEHHOHAyYHBIX  JIUCHUIUIMH |
JUCHHUIIINH TPOQEeCcCHOHAIBHOTO IUKIIA, [UIS TTOTyIeHUS
oOpa3zoBaHusl B 00JACTAX, HE TPEOYIOIMX YriTyOJIeHHOM
MaTeMaTHYECKON IMOJATOTOBKH.
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Meranpenmer
HBIC
pe3yabTaThl

Vmeer:

'YMCHI/IC CaMOCTOATCIBbHO OHpeI[CJISITL e
JACATCIIBHOCTH MW COCTaBJIITh IIJIAHBI ACATCIBHOCTH,
CaMOCTOSITEIBHO ~ OCYILECTBJIATh, KOHTPOJUPOBATh U
KOPPEKTUPOBATh  JIEATENBHOCTb, HCIIOJb30BATH  BCE
BO3MOXHBIC pecypcm JI1 JOCTUXKCHUA ITOCTABJICHHBIX
neneld M peaiM3aliiy TJIAHOB JCSITEIbHOCTH, BHIOMPATH
yCHGH.IHBIe CTpaTeFI/II/I B paBJII/I‘{HBIX CI/ITyaI_[I/IHX;
—yYMEHHE MPOIYKTUBHO OOIIATHCA M B3aMMO/ICHCTBOBATH
B TIPOIECCE COBMECTHON JEsITEeIbHOCTH, YYUTHIBAThH

IIO3ULIUU Ipyrux Y4aCTHUKOB JESITEIbHOCTH,
a(exTBHO pa3peniaTh KOH(INKTHI;

—BJIaJICHUE HAaBBIKAMM  I103HABATENIbHOW, YyueOHO-
UCCIIENOBATEIIbCKOM U IIPOEKTHOM  JIeATEIbHOCTH,

HaBBIKAMHU pasperieHusi Mpo0ieM; CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOJ/IOB
peleHus MpaKTUYECKUX  3ajady, MIPUMEHEHUIO
Pa3NMYHBIX METOJOB IMO3HAHUS;

—TOTOBHOCTh W CIOCOOHOCTH K CaMOCTOSITETTbHOM
WHPOPMAITMOHHO-TT03HABATEILHOM NESITENIbHOCTH,,
BKJIIOYasi YMEHHE OpPUEHTUPOBAThCS B  Pa3MYHBIX
HMCTOYHHUKAX WHQPOpPMAIUU, KPUTHYECKA OIICHUBATh H
HHTEPIPETUPOBATh HHOOPMALIHIO, TIOIYy9aeMyl0 W3
Pa3IUYHbBIX HCTOYHUKOB;

—BJIQJICHUE SI3bIKOBBIMU CpEICTBAMU: YMEHHUE SICHO,
JIOTUYHO W TOYHO HU3JIaraTh CBOK TOYKY 3pEHHS,
M CIIOJIb30BaTh aJICKBaTHbBIE SI3BIKOBBIE CPE/ICTBA;
—BJIaJICHUE HABBIKAMH TO3HABATEIbHOU pe(IeKCHH Kak
OCO3HaHMs, COBEPIIAEMBIX JACHCTBUU M MBICIHTEIBHBIX
MPOILIECCOB, WX pe3ylIbTaTOB M OCHOBAHUH, TPaHUII
CBOCTO 3HAHWS W HE3HAHUsS, HOBBIX IMO3HABATEIBHBIX
3a7lad U CPEACTB JUIS UX JIOCTHIKEHUS,
—ILIeNIEyCTPEMJICHHOCTh B TOHCKaX W  TMPUHITHH
peleHn, COOOpPa3UTENHPHOCTh U HHTYHUIIUSI, Pa3BUTOCTh
MPOCTPAHCTBEHHBIX  IMPEJCTABJICHUI;  CIOCOOHOCTh
BOCIIPUHUMATH KPacoOTy U TAPMOHUIO MHPA.

3Haer:

-3HaYCHUE MaTEeMaTUYeCKOW HAyKW JJIsl pelleHus 3a/ad,
BO3HHMKAIOIMX B TEOPUU U MPAKTUKE; IMPOTY U B TO JKE
BpeMsI OTPaHHUYCHHOCTh MPUMEHEHHS MaTeMaTHYEeCKUX
METOJIOB K aHalM3y M MCCIEIOBAHUIO IPOIECCOB H
SBJICHUH B IPUPOJIC U OOIIECTBE;

-3HAQUYCHHE TMPAKTUKK M BOMPOCOB, BO3HUKAIOIMX B
caMoi MaTtematuke s (OPMHPOBAHHS U Pa3BUTUS
MaTeMaTUYeCKOW HayKW; WCTOPHIO Pa3BUTHS TMOHSATHUS

qucia, CO3JaHMUS MaTEeMaTH4eCKOro aHanu3a,
BO3HUKHOBEHUS U Pa3BUTHS FEOMETPUH;
-YHUBEPCAIbHbBII Xapakrep 3aKOHOB JOTUKA

MaTeMaTUYECKUX PACCYXKIEHUU, UX MPUMEHHUMOCTb BO
BCeX 00J1aCTAX YEIOBEUECKON JEATETbHOCTH;
-BEPOSITHOCTHBIM ~ XapakTep pa3iIM4YHbIX IPOLECCOB

OKPYXKAOIIIET0 MHpa.

[Ipakrnueckue, rpaduyeckue
paboThl, MOJICTUPOBAHUE.
[IpoBepka pe3ynpTaToB
BBITIOJTHEHUS CAMOCTOSATEIbHOM
paboThI oOydaronmxcs B
COOTBETCTBHUM C TEMATUKON
WHMBY/IyaJIbHBIX IPOEKTOB;
3anmra pedepaTos,
WHIBUTyaJIbHBIX TIPOCKTOB.

Hab6nronenue; aHaJIns;
UHTEpIIpeTanus  pe3ylbTaToB
HaOIIOIEeHU A 3a

JEATEIILHOCTBIO  00yJaronmMXcs
B IIpoliecce OCBOECHHs paboueit
MPOTPaMMBI yueOHOM
JVCITUTIITUHBI.
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[IpeameTHbIe
pe3yJIbTAThI

VYmeer:

-BIIQJICHNE METOJAMU JIOKA3aTelIbCTB W JITOPUTMOB
pelleHHus, yMEHHWE WX  I[PUMEHSATh, TPOBOJHTH
JIOKa3aTeNbHBIE PACCY)KICHHS B XOJ€ PEUICHUS 3a/1aY;
—BJIAJICHUE  CTAHJAPTHBIMH  TIPHEMAMH  PEIICHUS
palMOHANBHBIX M HWPPAIMOHATBHBIX, MOKA3aTEIbHBIX,
CTCTICHHBIX, = TPUTOHOMETPHUYECKUX YpPaBHEHHU U
HEPABEHCTB, WX CHCTEM; HCIIOJIh30BAaHUE TOTOBBIX
KOMITBIOTEPHBIX IPOTPaMM, B TOM YHCIE JJIS ITOMCKa
MYyTU PEIICHHS U WIUTFOCTPAllUK PEUICHUS YPaBHEHUH U
HEPaBCHCTB;

3Haer:

-c(OpMUPOBAHHOCTH MPEJCTABICHUI O MAaTEMATHKE KaK
9acTH MHUPOBOW KyJIbTYpPHI W MeECT€ MaTeMaTHKH B
COBpPEMEHHON IMBMIIM3AINHU, CIOco0aX OMUCaHUS
SIBIICHUW PEaTbHOTO MUPA Ha MATEMATHYECKOM SI3bIKE;
-c(hOpPMHUPOBAHHOCTH MPEACTABICHUH O MATEMATHIECKHU X
MOHATHAX KaK BaKHEHIIMX MAaTeMaTHYECKUX MOIENX,
MTO3BOJISFOIIMX OMKMCHIBATh M M3Y4aTh PA3HBIC TPOIIECCHI

" ABJICHUS, ITOHUMAaHHE BO3MOXXHOCTHU
AKCMOMAaTHUYECKOTO IIOCTPOCHUS ~ MATEMaTUYECKUX
TEOpHH;

-c(OPMHUPOBAHHOCTh MPEJCTaBICHUH 00 OCHOBHBIX
MOHATUSAX MaTEeMAaTUUYECKOTO aHalM3a U UX CBOMCTBAX,
BJIAZICHUE YMEHHUEM  XapakTepu3oBaTb IOBEICHHE
GbyHKIMM, MCHOJNIB30BaHME TONYYEHHBIX 3HAHUW IS
OMUCAaHMS U aHAJIN3a PEeaTbHbIX 3aBUCHMOCTEH.

Texynmii KOHTpPOJIb:
YCTHBIA ¥ IUCBMEHHBIN OIIPOC;

MPaKTUYECKUE paboTHI,
KOHTPOJIbHBIE ~ PabOTHl MO
TEMaM, TCCTUPOBAHHC,
HaOIIOICHHUE; aHaIu3;
UHTEpIpEeTalus  pe3ylbTaToB
HaOII0ICHU I 3a

JEATEIbHOCTBIO  O0YJaIOIMXCS
B IIpoliecce OCBOEGHMs paboueit
MIPOTPaMMBI yueOHOM
JVCIUTUIAHEI.

[IpomexyrouHast arrecTanus:
3a4eT, Aud. 3a4eT, SK3aMeH.
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