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1. MACHIOPT IMPOI'PAMMbBI YYEEHOM JUCIUILIUHBI

«MaTeMaTHuKa».

1.1 TIIporpamma y4eOHOW IUCHMIUIMHBI SBJISETCS YacCThbl0 OCHOBHOW MpPO(ECCHOHATIBHOM
obpazoBarenbHol Tporpammsel B cooTBeTcTBHH ¢ PI'OC mo mpodeccun 23.01.03 ABTOMexaHUK.

1.2.

Mecto y4yeOHOW  JNHUCHMIUIMHBI B

CTPYKType

OCHOBHOM  TpodeccHoHaNbHON

oOpa3oBaTenbHON porpaMMel: O01e00pazoBaTeNbHBIN UK, 0A30BBIH YPOBEHb.

1.3. lenu u 3ana4u yueOHON UCIIUTLITNHBL

e o0ecreuenue

c(OpPMUPOBAHHOCTH  TPEJCTABICHUNH O

HCTOPUYICCKHX q)aKTOpOB CTaHOBJICHUS MaTCMAaTHUKU,

e o0ecrmeueHue C(bOpMI/IpOBaHHOCTI/I JJOTHYECKOTO,

MBIIJICHUA,
e o0ecrmeueHue C(i)OpMI/IpOBaHHOCTI/I YMeHI/Iﬁ IIPUMCHATDH IOJIYUYCHHBIC 3HAHUSA IIPU PCUHICHUN
Pa3JIMYHBIX 3a/1a4;

e o0ecrneueHue

c(OpMUPOBAHHOCTH  MpEACTABICHUIN

COIIMaJIbHBIX,

KYJIBbTYPHBIX u

AITOPUTMHUYCCKOI0 M MAaTeMaTHYECKOI'o

MaTEMAaTHUKE KakK qaCTu

00111€4eTIOBEYECKON KYJIBTYphl, YHUBEPCAIbHOM S3bIKE HAyKH, IO3BOJISAIOLIEM OIMCHIBATH
M3y4yaTh PEAIbHBIC IIPOLIECCHI U SIBJICHUS.

1.4. TpeGoBaHus K pe3yJIbTaTaM OCBOCHHS COJICPKAHUS AUCIUTUINHBL.
OcBoeHnue cozepkanus ydeOHOW JUCUUIUIMHBI «MaremaTruka» obecreunBaeT JOCTHKEHUE CTYJeHTaMu
CIICLYIOIIUX Pe3y1bmamoe.

Pesynbrater ocBoeHus Y /1

OK

JImuynoOCTHEIE

—c(hopMHpOBAaHHOCTH MPEICTABICHUI 0
MaTeMaTUKe KaK YHUBEpPCAJIbHOM S3bIKE HAYKH,
CPEICTBE MOJEIIMPOBAHMS SIBICHUH U IPOILIECCOB,
UJesAX U METOJaX MaTEMaTUKH;

—TIOHMMaHUE  3HAYUMOCTH  MaTEeMaTUKH A
Hay4YHO-TEXHUYECKOTO nporpecca,
c(hOpMUPOBAHHOCTH OTHOIIIEHUS K MaTeMaTHKE KaK
K YacTh OOIICYENIOBEYECKOW KYNbTYphl uepe3
3HAKOMCTBO C HCTOPHEH pa3BUTUS MaTEeMaTHKH,
ABOJIIOLIMEN MaTEMAaTUYECKUX HUJIEH;

—pa3BHUTHE JIOTUYECKOT O MBIIUICHUS,
IIPOCTPAHCTBEHHOTO BOOOpakeHus,
ANTOPUTMHUYECKON KYJIBbTYpBHI, KPUTHYHOCTH
MBILIUIEHUS] Ha ypPOBHE, HEOOXOAMMOM  JJs

Oynymeir mpodecCHOHAIBHONW ACSITENBHOCTH, IS
POAOIDKEHHS 00pa30BaHUS U caMOOOPa30BaHUS;
—OBJIAJICHUC MaTeMaTU4YCCKNUMU 3HAHUSIMHU n
YMEHUSIMH, HEOOXOIUMBIMH TTOBCEIHEBHOW KU3HHU,
AJd  OCBOCHHA CMCKHBIX CCTCCTBCHHOHAYYHBIX
TUCHUIUIMH ¥ JUCHUIUIMH MPOQECCHOHAIBHOTO
[UKJIa, JJIs TOJy4YeHuss oOpa3oBaHUS B 00JaCTsX,
He TpeOyromux yriIyOJeHHOH MaTeMaTu4ecKon
MIOJTOTOBKH;

—TOTOBHOCTb M CHOCOOHOCTH K 0Opa3oBaHUIO, B
TOM 4YHCJIE CaMOOOpa30BaHHIO, HA MPOTSHKEHUU

Bcell  JKM3HHM; CO3HAaTelIbHOE OTHONICHHE K
HETPEPBIBHOMY  OOpa30BaHUIO  KaK  YCIOBHIO
yCIIEeTHOW TPOPECCHOHATBLHOM M OOIIECTBEHHON
JeSITeTbHOCTH.

— TOTOBHOCTHh M CIIOCOOHOCTH K CaMOCTOSTEIBbHOMN

OK 1. IloHumarp CyIIHOCTb U
COLIUATIBHYIO 3HaYMMOCTh
Oynyiei podeccuu, MposBIAThH
K HEW YCTOWYMBBIA UHTEPEC.

OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO JEeSITeIbHOCTD,
UCXOJS U3 IIeJId U CIOCOOOB ee
JOCTH>KEHMS, ONpeIeTICHHBIX
PYKOBOJHUTENEM.

OK 3. AnanmuszupoBaTh pabouyro
CUTYaIHIO, OCYIIECTBIISATh
TEKYIIUHA U UTOTOBBIM KOHTPOJIb,
OIICHKY u KOPPEKIIHIO
COOCTBEHHOM JEATEIIbHOCTH,
HECTH  OTBETCTBEHHOCTH  3a
pEe3yNbTaThl CBOEH pabOTHI.

OK 4. OcymecTBiiarh MOUCK
uH(popManuY, HEOOXOIUMOU st
3¢ pexTUBHOTO BBITTOJTHEHUS
npodeccCHoHANBHBIX 3a/ad.

OK 5. Hcnonbs3oBaTh
MH(pOPMAIMOHHO-
KOMMYHHUKAITHOHHBIE
TEXHOJIOTUH B
po¢eCCHOHATBHON

nesreabHocT. OK 6. PaboTaTh B
KoMaHj1ie, 9pPeKTUBHO 00IIaThCS
C KOJUIEraMH, pPYKOBOJCTBOM,
kmueHTamu. OK 7. McmojHSTB
BOMHCKYIO O053aHHOCTh, B TOM
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TBOPUYECKON U OTBETCTBEHHOU JIEATECIILHOCTH;

— TOTOBHOCTh K  KOJUJIGKTUBHOM  pabore,
COTPYAHMYECTBY  CO  CBEPCTHUKAMHU B
o0pa3oBaTenpHOM, 00IIEeCTBEHHO TMIOJIE3HOM,

y4eOHO-HCCIIEI0BATEIIbCKOM, MPOSKTHONH M JIPYTUX
BHJIaX JIEATEIBHOCTH;

—OTHOIIIEHUE K TPO(ECCHOHATHHON NeATeIHbHOCTH
KAaK BO3MOXXHOCTH Y4YacTUsl B PCIICHUHU JIMYHBIX,

qucle C
MOJTyYSHHBIX
npodeccroHaNbHBIX 3HAHUM (TSI
IOHOIIIEH) .

MNPUMCHCHHUEM

OOIIIECTBEHHBIX, rocyJapCTBEHHBIX,
00IIeHaIMOHATBHBIX TTPOOJIEM.

Meramnpeame | - yMEHHE CaMOCTOSTENbHO ompenensats wnenu | OK2. Opranu3oBbIBaTh

THBIE JESATENILHOCTH M COCTABJISATH IUIAHBI JEATEILHOCTH; | COOCTBEHHYIO JIeSITEIbHOCTD,
CaMOCTOSITEJIILHO OCYILIECTBIIATH, KOHTPOJIUPOBATh U | UCXOIA U3 ILCIM U CIIOCO00B €€
KOPPEKTUPOBATh JIEITEIbHOCTD; UCMOJIb30BaTh Bce | AOCTHIKCHMA, ONPEIACICHHBIX
BO3MOJKHBIC pecypcsl TSt noctikerus | PYKOBOAUTEICM.

MOCTAaBIIEHHBIX LeJe W pealu3aluud IJIAHOB OK 3. Anamusuposate pabotuyro
JICATEIBHOCTH; BBIOUPATh YCICIIHBIE CTPATernd B | <oy Ao, OCYILCCTBIIATE
] TEKYIIUHA U UTOTOBBIM KOHTPOJIb,
Pa3IMYHBIX CUTYaIUsX;
OLICHKY u KOPPEKIIHIO
R yMeHue TIPOAYKTHBHO obmaThes 11 co6erBennoi JIeSITENIbHOCTH,
B3aMMO/ICHCTBOBATh B TIPOLECCE  COBMECTHOM | ooty OTBETCTBGHHOCTE 34
JNCATEIPHOCTH,  yYMTBIBATh  MOSHLMHM  JPYTHX | pesyiprarsl CBOEH paGOTHL
Y4aCTHUKOB JIeSITEIIbHOCTH, dpQexTHBHO | OK 4. OcyulecTBIsTh MOKCK
paspenaTb KOH(QIUKTBHI; nHpopMaIy, HEOOXOIUMOM ISt
— BII3JICHUE HAaBBIKAMU I03HABATENbHOH, y4eOHO- | ahdekTuBHOrO BBIIOJIHEHUS
UCCIICIOBATEILCKON M MPOCKTHOW JIESATEIBHOCTH, | MPO(MECCHOHAIBHBIX 33/1a4.
HaBBIKAMH pa3pelieHus MpooyieM; CIIOCOOHOCTh H OK S. Hcnone3oBarh
TOTOBHOCTH K CaMOCTOSITEIBHOMY MOUCKY MeTof0B | HH(POPMAIIHOHHO-
pellieHHsT MOPaKTUYECKHX 3aaa4, mnpuMeHeHuro | KOMMYHHKAIMOHHBIC
Pa3sIMYHBIX METOJIOB TIO3HAHUS; TEXHOIOTHH 5 B
— FOTOBHOCTh U CIIOCOOHOCTb K CaMOCTOSITEIIbHOM npoeccHoHabHOA
MH(OPMAaLIMOHHO-TIO3HABATENIbHON  1€ATEIbHOCTH, JICATCIBHOCTH.
BKJIIOYasi YMEHUE OPUEHTUPOBATHCA B Pa3IMUHBIX OK 7. Henomuars BOMHCKyio
00S3aHHOCTH, B TOM YHCIE C
MCTOYHUKAX MH(OpPMAINH, KPUTUIECKH OLIEHUBATh HpHMeHeHHEM MOy YEHHBIX
U MHTEPIPETUPOBATH MHPOPMAIIHMIO, MOJIYy4aeMYIo poQecCHOHATBHBIX 3HAHMH (111
13 pa3JInYHbIX UCTOYHHUKOB; FOHOLLICH) .
— BJIaJICHUE S3bIKOBBIMU CPEJICTBAMU: YMEHUE SICHO,
JIOTUYHO U TOYHO M3JaraTb CBOIO TOYKY 3PEHMS,
HCIOJIb30BaTh a/IeKBAaTHBIE SI3bIKOBBIE CPEJICTBA;
— BJIaJIeHUE HaBBbIKAMM MTO3HABATENbHON pediexcun
KaK OCO3HaHMJ, COBEpIIAEMBbIX JIEUCTBUI U
MBICIUTENbHBIX TPOIECCOB, HX pPE3yJIbTaTOB U
OCHOBaHMH, TPaHMI] CBOEr0 3HAHMUS W HE3HAHUS,
HOBBIX TIO3HABATENbHBIX 3a7]a4 U CPEACTB I UX
JOCTUKECHHUS;
— ILIEJICYCTPEMIICHHOCTh B TOUCKaX M TMPUHATUH
pemieHuif, CcooOpa3UTEIbHOCTh W HMHTYHLUA,
Pa3BUTOCTh TPOCTPAHCTBEHHBIX IPEACTABICHUMN;
CIOCOOHOCTh BOCIIPUHUMATh KPacoTy U TapMOHUIO
MUpa.

[IpeameTHbIe | —CHOPMHUPOBAHHOCTH MpECTaBICHUI o | OK 2. OpraHu3oBbIBaTh
MaTeMATHKE KaK 4aCTH MHPOBOM KyJIbTYPhl H MECTE | COOCTBEHHYIO JIESITEIbHOCTD,
MaTeMaTUKM B  COBPEMEHHOM  IMBWIM3aLMM, | ACXOI U3 LCITH U croco0oB ee
croco0ax OIMHMCAaHMS SIBIICHUN peallbHOrO MHpa Ha | AOCTHIKCHMA, ONPEACICHHBIX

PYKOBOIUTEIEM.

MAaTEMATHUYCCKOM SA3BIKEC,




—c(hopMHEpOBaHHOCTH MpeACTaBICHUI o | OK 3. Anamu3upoBaTh pabo4yro

MaTeMaTHYEeCKUX IMOHSATHSAX KaK  BaKHEHIMHMX | CUTYyalHIo, OCYHICCTBIIATH
MaTEeMaTHUECKUX MOJICNAX, 03BOJIsTIONMX | TCKYIIMH M UTOrOBBIH KOHTPOJIb,
ONKCHIBATH W HW3y4aTh pasHble mporeccer u | OUCHKY - H KOPPEKLHIO
SIBJICHUS, MMOHUMAaHHE BO3MOYKHOCTH | COOCTBEHHOM ACATCALHOCTH,

HECTH  OTBETCTBEHHOCTH  3a
pe3yNbTaThl CBOEH pabOTHI.

OK 4. OcymecTBisiTb IMOUCK
BIajiCHAE  METOJAMH  JIOKA3ATENBCTB M | o bonvanmm, HeOGXOMMMOI s

QIFOPUTMOB  PELICHUA, YMEHHE HUX MPUMEHATH, | 54 herriBHOTO BLITOMHEHMIS
NPOBOIUTL JIOKA3aTENbHBIC PACCYKACHHSA B XOME | rpodheccHOHAIBHBIX 3a1a4.
peuieHus 3a1ay;

—BJIAJICHAE CTAHJAPTHBIMU IPUEMaMU pELICHUs

AKCMOMAaTHYECKOTO IOCTPOEHUSI MaTeMaTUYECKUX
TEOPH;

palMOHAIBHBIX u HMppalrOHAJIbHBIX,
MOKA3aTENIbHBIX, CTENIEHHBIX, TPUTOHOMETPUUECKHUX
YpaBHEHUU u HEPABEHCTB, 1504 CHCTEM;
HCIIOJIb30BaHHE TOTOBBIX KOMITBFOTEPHBIX

mnmporpamMmMm, B TOM 4YHCIC IJId IIOMCKAa IIYTHU
PCUICHUA W HJUIIOCTpallui PCIICHUS ypaBHeHI/Iﬁ n

HEPABEHCTB;
—c(hopMHpPOBAaHHOCTH MPECTABICHUNH 00 OCHOBHBIX
TTOHSATHSIX MaTeMaTUYeCKoro aHajn3a MW uX

CBOMCTBAX, BJIAJICHUE YMEHUEM XaAPaKTEPU30BaTh
MoBeJIeHHE (PYHKIUH, UCIIOIb30BaHIE TTOTYIEHHBIX
3HAHUH U1 ONMCAHUS U aHAJIN3a PEATIbHBIX
3aBHCHUMOCTEH;

— BJIAQJICHUE OCHOBHBIMU IOHSTUSMM O IIJIOCKMX
MIPOCTPAHCTBEHHBIX I€OMETPUYECKUX (pUrypax, ux
OCHOBHBIX CBOMCTBaxX; c(hOpMUPOBAHHOCTh YMEHHMS
pacrno3HaBaTb ~ reomMeTpudyeckue  (QUrypsl  Ha
4yeprekax, MOJNEIAX U B PEAIbHOM  MHPE;
IIPUMEHEHHE U3YYEHHBIX CBOMCTB I'€OMETPUUYECKHUX
¢buryp u dopMyn JUisl pelieHHs FeOMEeTPHUECKUX
3a/1a4 ¥ 3324 C IPAKTHYECKUM COJIEPKAHUEM;

— ¢(hOpMUPOBAHHOCTD MPEJICTABIEHUH O Imporeccax
U SIBIICHUAX, UMEIOLIIUX BEPOSTHOCTHBIA XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEaIbHOM
MHpE, OCHOBHBIX IOHATHUAX JJIEMEHTAPHOW TEOpUU
BEPOSITHOCTEM; YMEHHUHM HaXOJUTb W OLICHUBATH
BEPOATHOCTH HACTYIJIEHUS COOBITUN B IPOCTEHIINX
MIPAaKTHYECKUX CUTYyaLUsX 51 OCHOBHBIE
XapaKTEPUCTUKH CIy4alHbBIX BEJINYHH;

— BJIAJICHUE HABBIKAMU HCIIOIb30BAHUS TOTOBBIX
KOMITBIOTEPHBIX TPOTPaMM MPH PEHICHUH 3a]ad.

1.5. PexomeHnayeMoe KOJIM4YE€CTBO YACOB HA OCBOEHHE MPOrPaMMBbI Y4eOHOH TUCHUILINHBI.
[Ipu peanmuzanuu cojepxaHus o00meoOpa3oBaTeNbHON y4eOHOW AMCHMIITHHBL «MaTeMaTHKa»
MaKcHMajbHas yueOHast Harpy3ka oOydaronmxcs cocrasisier:- 460 yacos,
U3 HUX aynuTopHas (00s3arenbHast) Harpy3ka ooydatomuxcss — 307 yacos,
BHEAyIMTOPHAsI CAaMOCTOsITeNIbHAsl paboTa olyuaronuxcs — 153 yaca.




2. CTPYKTYPA U COJEPKAHUE YUYEEHOM JTUCITATIJINHBI.

2.1. O6bemM yueOHOM TUCUMIIMHBI M BUABI Y4eOHOI padoThl.

Bup yueOHoii padoThl

KoaudecTBO 4acoB

paboTa co CIIpaBOYHHKAMU;
paboTa ¢ KOHCIIEKTaMH JICKIIUA;
BBIITOJIHEHUE YIIPAKHEHUH;

IMOJIYUYCHHBIMHU I10 CETH I/IHTepHeT;
OTBCThI HA KOHTPOJIbHBIC BOIIPOCHI;

pa60Ta Hanjg MaTCprHajIoM y‘Ie6HI/IKa, IICPBOUCTOYHHUKA, C MaTCpHUalaMU,

MaxkcumasbHasi ydeOHasi HAarpy3Ka (Bcero) 460
O6si3aTesibHAsi ayIMTOPHAsA yuyeOHasi HAarpy3ka (Bcero) 307
B ToMm umcne:

MIPaKTUYECKHUE 3aHATHUS 196
KOHTPOJIbHBIE pa0OTHI 28
CamocrosiTeibHast padoTa 00y4aromerocs: 153
B ToMm umcne:

pabora Haj pedeparamu 15
HCCIIeI0BATENIbCKUE paOOThI 16
rpaduveckue paboTsl 26
MOJICIIUPOBAHUE 14
MOJITOTOBKA COOOIICHUH (JIOKIAIOB) 8
BHEAYJIUTOpPHAs CAMOCTOSITENIbHAs padoTa: 74

IIpomexyTounas arrectanusi B popMe IK3aMeHA

Bun yueOHoii padoThl

KoanyecTBo 4acoB

AynurtopHble 3aHaTHsA. Coaep:kanue 00ydeHust

1. Beenenue 4
2. Pa3BuTHE NOHATHS O YHUCIIE. 12
3. Kopnu, crenenu u orapudmer. 42
4. @yHKIMH U TpadUKH. 24
5. YpaBHEeHUS U HEPABEHCTBA. 22
6. OCHOBBI TPUTOHOMETPHH. 36
7. Hayana MareMaTH4ecKoro aHajausa. 42
8. HTerpai u ero npuMeHeHHe. 23
9. IIpsiMble ¥ MIOCKOCTH B IPOCTPAHCTBE. 24
10. MHOTOTpaHHUKH U KPYTJIbIE TEla. 36
11. KoopuHaThl U BEKTOPBHI. 22
12. KombuHaTopuka. 10
13.DO51eMeHTBI TEOpUU BEPOSITHOCTEN U MATEMATHYECKOW CTaTUCTHKH. 10




2.2. TeMaTH4ecKUii IJIaH U cojiep:kaHue y4eOHOH Tucumuinabl «MaTtemaTukay» (460 yacos).

O6bem Yposens

HaumeHnoBanue Home Copep:xaHue y4edOHOro MaTepuaJia, NpaKTHYecKUe 3aHATHS, CAMOCTOoATeIbHas padoTa o0yyalomuxcs, pedepar,
OCBOCHHUS

p NPOEKT (ecau npedycmompen) 4acoB
YPOK
a

pa3iejioB U TEM

1

Pazpnen 1. Beenenne.

Tema 1.1. 1 MatemaTiKa B Hayke, TEXHUKE, SJKOHOMUKE, THPOPMAIMOHHBIX TEXHOJIOTHAX U MTPAKTUICCKOH NS TEIHHOCTH.

Beenenue.
3HAKOMCTBO € 2 Maremartuka B IpakTUYECKON JeATEIbHOCTH.

npeaMeToM 3 Llenu 1 3a1a4m U3y4EHHUs MATEMATHKH IIPH OCBOSHHH NPOPEeCcCU «ABTOMEXaHUK.

MaTeMaTHKA. 4 3HaYCHUE MATEMATHKHU B IPOPecCuu «ABTOMEXaHUKY.

CamocrosiTejibHasi padoTa 00y4aoImuXxcs.

1.ITpopaboTka KOHCIIEKTa 3aHATHH, paboTa ¢ yueOHHKOM I10 BOIIpocaM K naparpadam, n3yuenne nHeTpykimi mo Th.

2.Hanucanue pedepara: «Hucio «mm» 1 ero uctopus». Yncio «e.

3.Hanmcanue pedepara: 4ucio «e» U ero HCTOpHsl.

|. Anzeopa.

Paznen 2. JelicTBUTe/ILHBbIE YHCIIA.
12 2,3

Tema 2.1. CozepxaHrie y4eOHOTO MaTepuaia

PasBurue 5 Ilonsue o uucne. HarypanbHele, Lieible YuCia.

IOHATHHA 0 THCITE. 6 PalyoHaNbHbIE YMCa. J[edCTBHS Hall OOLIKHOBEHHBIMH IPOOAMI.

7 Brinonxenue apupmMernueckux AeHCTBUM HaJl pallMOHAIbHBIMU YUCIAMH.

8 BrinonHenue apupmMernyeckux AeHCTBUM HaJl pallMOHAIbHBIMU YUCIAMH.

9 JenicTButenbHble yncna. UppalnoHaibHOE YUCIIO.

10 JleficTBUS HAJl NECATUYHBIMU IPOOSMHU.

11 Apudmernueckue qeHCTBUS Hall YHCITAMU.

12 Haxoxnenne npuOIrmKeHHBIX 3HAUYCHNH BEJIMUUH U TIOT PEITHOCTEH.

13 CpaBHEHHE YHCIIOBBIX BRIPAKECHUH.

14 YIpolueHe YUCI0BbIX BbIPAXKEHUH.

15 KontpoabHas padora «/leficTBUTeIbHBIC YHCIAY.

16 KontpoabHas padora «/lelicTBUTeIbHBIE YHCIAY.

IIpakTHyeckue 3aHATHS.

1. ApudmeTnyueckue eHCTBUSA HAJ YUCIAMU.

2.HaxoxxneHne mpuOIrKeHHBIX 3HAYSHHH BEIMYHH M MOTPEITHOCTEH BRIYHUCICHNH (a0COMIOTHON M OTHOCUTEIHHOI).

3.CpaBHEHHE YUCIOBBIX BRIPAKCHHH.

KoHTpoabHas padora «/leiicTBUTENbHBIC YHCIa.

CamocTosiTe1bHast padoTa 00y4alonuxcs.

1. IIpopaboTka KOHCIIEKTa 3aHATHH, padoTa C yueOHMKOM M0 BOIIpocaM K naparpadam. BeirosaHeHne ynpaxHeHu .

2. Hanucanue pedepara «HenpepoIBHBIC IpoOm».

3. HOHFOTOBKa HCTOpH‘IeCKOﬁ CIIpaBK1 ((I/ICTOpI/Iﬂ PpalOHAJIBbHBIX YUCCII».

30 2,3

Tema 2.2. Copeprxanue yueOHOTo MaTepHaia

Apupmernyeckuii 17 | Apudmernuecknil KOpeHb HaTypallbHOH cTerneHH. [IoHATHE.




KOpPEHb, CTeNeHb.
HppannonaabHbl
€ YPaBHeHMs U
HEPABEHCTBA.

18 Brruncienue u cpaBHeHHe KOpHeH. CBOHCTBA paiKalioB

19 CBolicTBa apr()METHUECKOI0 KOPHS HATypaJIbHOM CTENICHHU.

20 [IprMeHeHHe CBOWMCTB apu(METHYECKOTO0 KOPHS HATYPaJIbHOW CTEIIECHH.

21 Pewenue 3ana4 Ha npUMeHEHNE CBOUCTB apU(PMETUYECKOT0 KOPHS HATYPAJIbHOM CTENECHHU.

22 Pemenue 3agau Ha MMPUMCHCHUC CBOICTB ApUPMCTUICCKOTI0 KOPpHA HaTypaanoﬁ CTCIICHH.

23 IIpeoOpa3oBaHue YNCIOBBIX M OYKBCHHBIX BBIPAXKCHUH, COACPIKAIINX paJUKaIIbl.

24 IIpeobpa3oBaHne YHCIOBEIX H OYKBEHHBIX BRIPAXKEHHUH, COACPIKAIINX PaTUKAIBI.

25 VYrpolieHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUHN, COJIEPKAIUX PaJUKATIBL.

26 YHpoleHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUHN, COJIEPKAIUX PaAUKATIBL.

27 PaBHOCHIIBHOCTP BBIp)KEHHH C paJiiKaIaMu.

28 UppanmonanbHbie ypaBHEHUS.

29 Pemmenne nppaoHaIbHBIX ypaBHEHHUH.

30 Pemmenne nppaoHaabHBIX ypaBHEHHH.

31 VppanuoHaabHbIe HEPABEHCTBA.

32 VppanuoHaabHbIe HEPAaBEHCTBA.

33 Permenne nppannoHaIbHBIX HEPABCHCTB.

34 Peuienne nppanrioHabHBIX HEPABEHCTB.

35 IlonsTre creneHu ¢ PpalMOHAJIbHBIM IMOKAa3aTCJICM.

36 3anucrIBaHme KOPpHA HaTypaHLHOﬁ CTCIICHHU B BUAC CTCIICHU C ,I[pO6HBIM II0Ka3aTejcM 1 HaO60pOT.

37 CBOIICTBa CTETICHHU C PAIlOHAJBHBIM MTOKA3aTEJIEM.

38 Brruncienue cteneHel ¢ paliioHAIBHBIM ITOKa3aTeNleM.

39 Brruncienue cteneHel ¢ palioHAIbHBIM IT0OKa3aTeNIeM.

40 CpaBHEHHE CTCICHEH.

41 IlonsTre creneHu ¢ HGﬁCTBI/IT@J’IBHHM II0Ka3aTCJIEM.

42 CBOHCTBA CTEIIEHHU C HGﬁCTBHTeHBHHM II0Ka3aTCJIEM.

43 IIpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPDAKCHUH, COACPIKAIINX CTEIICHH.

44 IIpuMmeHeHne CBOMCTB CTENECHMU.

45 KonTpoJsbHasi padora «ApudMeTudyecKuil KOpeHb HATYPAJIbHOMN CTeNEeHH, CTeNeHb.

46 KonTpoubHasi padora «ApudMeTHu4ecKUil KOpeHb HATYPAJIbHON CTENeHHu, CTeNeHb.

HpaKTuquKne 3aHATUA.

21

1. BeluncneHre u CpaBHEHHE KOPHE.

2. BhINoyiHeHHE pacyeToB C paguKaIaMu.

3. Penrenrie uppanmoHaibHbIX YpaBHEHHH

4. Perrenue uppanyioHaIbHBIX HEPABEHCTB.

5.HaxoxxneHue 3HaYeHUI CTENeHeH ¢ pallnOHATLHBIMY ITOKA3aTEISIMHU.

6. CpaBHEHHE CTEICHEA.

7. IlpeoOpa3oBaHys BRIPAKEHHH, COACPIKAIINX CTCTICHH.

KontpoabsHas padora «ApudmeTndecknii KOpeHb HaTypaIbHOW CTEIICHH, CTEIICHb.

CamocrosiTe1bHasi padoTa 00y4alonuxcs.

1. [TpopaboTka KOHCIIEKTa 3aHATHH, pabdoTa ¢ yUeOHIMKOM IO BOTIPOocaM K maparpadam. BeimosiHeHne ypakHEHUH.

2. [IpeoOpazoBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKCHUI, COEPIKAIINX PaJNKAIIBL.

3. Hp€06pa30BaHI/I€ YHUCJIOBBIX U 6yKB€HHI>IX Bmpameﬂnﬁ, COACPIKAIUX CTCIICHU.

4. BrimonHeHne UccIe10BaTeIbCKOM paboThl «Bo3BeneHNe B CTENICHb MPHUOIMHKEHHBIX 3HAUCHUH YHCEN U U3BJICUCHUE U3 HIX KOPHS.

5. Pemenvie uppanoHaabHBIX YPaBHEHHI U HEPABEHCTB.

KonTposabHas padora «ApudmMeTniecKnii KOpeHb HATYPAITBLHOU CTETICHH, CTETICHb.




Pazpgea 3.

Ilokazamenvnan ynxyus.

Tema 3.
Tloka3zaTeabHasi
pynkums.
IToka3aTeabHbIE
ypaBHeHHS,
HepaBeHCTBA.

CozepxaHue yueOHOro MaTepuaia

12

2,3

47 ITokazarenbHast pyHkuus. O0JIacTH ONpEeSICHUS U 3HAYCHUSL.

48 CBoiicTBa, rpauK MoKa3aTeIbHON (PYHKITHIL.

49 IlokazaTenbHbIE ypaBHEHUSL.

50 Pewenue npocrelmmx noka3aTelbHbIX YPABHEHUH, CBOJSIIMXCS K JTMHEHHBIM.

ol Pemmenne nmoxazaTenpbHBIX YpaBHEHHH METOIOM Pa3I0)KEHHS Ha MHOXHTEIIH.

52 PerieHne okazartenbHbIX ypaBHEHUH CI0COOOM 3aMEHbI IEPEMEHHOM.

53 IlokasaTtenbHbIe HEPABEHCTBA.

54 Pemenne mpocTedmux moxa3aTeIbHbIX HEPABCHCTB.

95 Pemenne nokasarenbHbIX HEPABEHCTB, CBOASINUXCS K KBaAPAaTHbIM. MeTo HHTEPBAJIOB.

56 Pemenne moxazaTeabHBIX HCPABCHCTB, CBOIAIINXCA K KBAIPATHBIM. MeTO,Z[ HWHTCPBAJIOB.

57 Kontpoabsnas padora «IlokazaTeabHas (QyHKIHD).

58 KontpoabHas padora «IlokazaTejJbHas (yHKIMD».

HpaKTuquKne 3aHATHUSA.

1. Onpenenenne nokazaTenbHBIX QyHKIMH. [locTpoeHne U dTeHne rpaiKoB MOKA3aTeIbHBIX (DyHKIHH.

2. UccnenoBanue QyHKIHH.

3. Penennie nokasaresbHBIX YpaBHEHUIA.

4. Pemienue nokasateabHbIX HEPABEHCTB.

Konrpoasnas padora «IlokazatenbHas QyHKIUSI».

CamocrosiTejibHasi padoTa 00y4aloUuXxcs.

1.IlpopaboTKka KOHCIIEKTa 3aHATHH, paboTa C yueOHMKOM IO BOIpocaM K naparpadam. BellosiHeHHe ynpaXKHEHHH.

2. BoinonHenue rpadudeckoi pabothl «I paduueckoe perieHre ypaBHEHU I 1 HEPABEHCTBY.

3. Peniennie cucTeM 1okasaTtesibHbIX YPaBHEHHUI 1 HEPABEHCTB.

Pa3znen 4.

Jlorapudm uncaa. Jlorapudpmuueckas pyHkumus

Tema 4.
Jlorapugm yuciaa.
Jlorapugmuyecka

A1 pyHkums.

Coniep>kaHne y4eOHOTo MaTepHaa.

22

2,3

59 Ilonstue norapudma uncna. OCHOBHOE JOrapu(pMHUIECKOE TOXKICCTBO.

60 Omnpenenenne 001aCTH JOMYCTUMBIX 3HAYSHUH JIOTapU(PMUIECKOTO BEIPAYKCHUSI.

61 Brruucnenue norapudmos.

62 Brruucnenue norapudmos.

63 CBolicTBa JI0rapu(MOB.

64 IIprmMeHeHne CBOHCTB JOTapu(MOB.

65 JlecsiTHaHbIEe M HATYpaJIbHBIE JIOrapu(pMBbI.

66 ®dopmyIia nepexojia K HOBOMY OCHOBAHUIO.

67 Jlorapudmuueckas Qpynxiusa. O6acTu onpeneneHus ¥ 3HaYSHIsI.

68 CaoiicTBa, rpaduk orapupMuueckor QyHKINH.

69 Jlorapumudeckne ypaBHEHHS.

70 Pewenue norapupMuyeckux ypaBHEHUH.

71 Perienue gorapuMuIecKuX ypaBHEHUH.

72 Perienue gorapuMUIecKuX ypaBHEHUH.

73 Jlorapudmuueckue HepaBEeHCTBA.

74 Pemenue norapupMuuecKux HEPaBEHCTB.

75 Pemenne JIOTAapU(PMUICCKUX HCPABCHCTB.

76 Pemenne norapudMudecKix HEPaBEHCTB.

77 Pemenue norapudMuueckux ypaBHEHUH.

78 Pemenne JIOTapU(MPMHUICCKUX HCPABCHCTB.
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79 KonTpouabHas padora «Jlorapupm yucaa. Jlorapupmuueckass GgyHkuus».

80 KontpoabHas padora « Jlorapudm uncna. Jorapupmuueckass QpyHkums».

HpaKanecxne 3aHATHUSA.

21

1. HaxoxneHue 3HaueHuH Jorapudma rno mpou3BOIHHOMY OCHOBAHUIO.

2. Ilepexon OT OHOTO OCHOBAHHMS K IPYTOMY.

3.BeIYKCIICHUE U CPABHEHHUE JIOTapU(PMOB.

4. JlorapudMupoBaHue 1 TOTEHIIMPOBAHNE BBIPAKCHUH.

5. Iloctpoenue u urenue rpagukoB Jorapudmuueckux GyHKuuid. MccnenoBanue GpyHKINU.

6. Pemrenne norapuMudeckux ypaBHEHUH.

7. Peuienue JIOTapU(PMHUICCKUX HCPABCHCTB.

Kontpoasnas padora « Jlorapudm uncna. Jlorapudmudeckas QyHKITUL.

CamocrosiTeibHasI paﬁoTa 06yqalomuxcn.

1. TIpopaboTka KOHCIIEKTa 3aHATH, paboTa ¢ yueOHUKOM 10 BorpocaM K naparpadam. BeinonHeHne ynpaKkHEHUH.

2. BrimonHeHne uccnenoBaTenbeckol paboThl «JlecsTHUHBIC M HATypaJIbHBIC JTOTapU(pMBI».

3. Ocopmnenune cripaBouHON MH(POPMALIMH 110 TEME.

4. Pemenue cucteM Jorapu()MHUIECKUX yPABHCHUH U HEPABEHCTB.

Pasgen b.

CucreMbl ypaBHEeHHH.

Tema S.
Cucremsl
YPaBHEHMI1.

Cozepxanue yueOHOTO MaTepuana.

2,3

81 CucteMsl ypaBHeHUH. [IpreMbl peneHus.

82 Cr1ocoOBI [TOICTAHOBKH, CIIOJKEHHS.

83 PerieHue cucteM ypaBHEHHH pa3HBIMU CIIOCOOAMHU.

84 Pemenne cucreM ypaBHEHUH pa3HBIMHU CLIOCOOAMH.

85 Pemienue 3aa4q ¢ MOMOIIBIO CHCTEM YPaBHEHUM.

86 Pemenue 3aad ¢ MOMOIIBIO CHCTEM YPaBHCHUM.

I[IpakTnyeckue 3aHATHUS.

1.Pemenue paMOHAJIbHBIX, UPPALIMOHAIBHBIX, ITOKA34TCIbHbIX U TDUTOHOMETPHUICCKUX CUCTEM ypaBHGHI/Iﬁ.

2.Wcnonb30BaHHEe OCHOBHBIX IPUEMOB PEILICHUSI CUCTEM ypaBHEHH (pa3jioiKeHHe HA MHOXKUTENH, BBEJCHUE HOBBIX HEU3BECTHBIX,
MOJICTAHOBKA).

3. Penienyie npukiaIHbIX 3a/la4 C HOMOIIBIO CUCTEM YPaBHEHHH.

CamocrosiTejibHasi padoTa 00y4aloImuXxcs.

1. ITpopaboTka KOHCIIEKTa 3aHATHH, paboTa ¢ yUeOHIUKOM IO BONIPOcaM K maparpadam. BeimosiHeHHe yITpaKHEHUH.

2. Pemenne panrOHAJIBHBIX, UPPAIIMOHAJIBHBIX, ITIOKA3ATCJIbHBIX U TPUTOHOMETPUICCKHUX CUCTEM ypaBHeHI/II\/’I Ppa3sHbIMU crocobamu.

3auver (mrcbMeHHBIH) 10 TeMe «CHCTEMBl YpaBHEHUI.

Pa3zaean 6.

OcHoBbI TpuroHomMerpun. Tpuronomerpudeckue gopmysinl. TpuroHomerpunueckue ypaBHeHHs1 H HEPABEHCTBA.

36

Tema 6.1.
OcHoBHBIE
MOHATHUS
TPUTOHOMETPHH.
Tpuronomerpuye

ckue (popmMyJIbl.

CoziepkaHrie yueOHOTo MaTepHraia

2,3

87 I'panycHas u pagnanHas Mepa yria. [IoBopoT TOUKHM BOKPYT Hadajla KOOp/HMHAT.

88 HaxoxaeHue paaraHHON U TPayCHOM MEPBI yIiia.

89 OnpeneneHns CHHyca, KOCHHYCa, TAHT€HCA, KOTAaHTeHCAa JJIS YTII0B TOBOPOTOB B € AMHUYHOM OKPYKHOCTH U OCTPHIX YTJIOB
PSAMOYTOJILHOTO TPEYTOJIbHIKA, B3anmMocss3u.

90 Brruuciaenne CHUHYCOB, KOCUHYCOB, TAHT'CHCOB, KOTAHT'€HCOB C IIOMOIIBIO TaGJ’II/IL[I)I 3HAYCHHH U MUKPOKAJIBKYJIATOPA.

91 3HaKu CHUHYCa, KOCMHYCa, TAHI'CHCA U KOTAHI'CHCA YTJIOB.

92 Onpe,ueneHI/[e 3HAKOB YUCCJI CUHYCa, KOCUHYCA, TAHI'CHCA, KOTAHI'CHCA YI'JIOB.

93 TpuroHoMeTpudeckre ToxxaecTsa. OCHOBHOE TPHTOHOMETPHYECKOE TOKIECTBO.

94 IIprMeHeHHe TPUTOHOMETPUIECKUX TOXKICCTB.

95 CuHyC, KOCUHYC, TAHT€HC OTPUIATENbHBIX YIJIOB.
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96 Brruncnenue 3HaueHNH CHHYyCa, KOCHHYCA U TAHT'€HCA OTPUIATENIBHBIX YTTIOB.

97 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIBI CIIOKECHUSI.

98 HpI/IMeHeHI/Ie (bOpMyJ'I CJIOKCHUS IPU BBIYUCIICHUU U YIIPOIICHUN TPUTOHOMETPHUUICCKUX Bmpameﬂnﬁ.

99 CuHyc, KOCHHYC, TAHTCHC IBOWHOTO U ITOJJOBUHHOTO APTyMEHTOB.

100 | IIpumeHeHnue GOpMys JBOHHOTO M ITOJOBUHHOTO apryMEHTOB.

101 | ©opmynbl npHBHACHHUS 1JIs CHHYCa, KOCHHYCA, TAHI'€HCa, IpaBuJIa 3aIHCH.

102 | IIpumeneHue GOpPMyI IPUBUACHUS.

103 | dopMmyibl CyMMBI U Pa3HOCTH CHHYCOB. DOPMyIIbI CYMMBI U Pa3HOCTH KOCHHYCOB.

104 Haxoxnenue CYMMbI, pa3HOCTH CUHYCOB; HAXO0XXJICHNC CYMMbI, pa3HOCTH KOCUHYCOB

105 | IIpomsBeneHne CHHYCOB U KOCHHYCOB.

106 | IlpumeHeHue GOpMyYJT HAXOXKACHHS IPOM3BEJICHUSI CHHYCOB U KOCHHYCOB.

107 | KonTpoJabHas padora « Tpuronomerpuieckue popmMyas».

108 | KonTpoabHas padora « TpuroHomerpuyeckue popmMyJib».

HpaKTuquKne 3aHATHUSA.

16

1. PapnaHHBIM METOA U3MEPEHUS YTIIOB BPAIICHUS U CBSA3b C IPadyCHOH Mepoil.

2. Onpez[eneHHe 3HAKOB 9HCCJI CHHYCd, KOCUHYCA, TAHT'CHCA, KOTAHI'CHCA YI'JIOB.

3.IlpuMeHene TPUTOHOMETPHUECKHX TOXJIECTB, (DOPMYII CIOKEHHS.

4. TlpumeHeHne GOPMYIT YIBOCHHUS.

5. [IpeoOpazoBanyie CyMMbl TPUIOHOMETPUYECKUX (PYHKIMIT B Tpou3BeJeHUE, TPeoOpa3oBaHNe NPOU3BEACHHUS TPUTOHOMETPHYECKUX
(HyHKIHH B CyMMY.

6. [Ipumenenue GpopmMyIr HOJTOBHHHOTO apryMEHTA.

7. I[lpumenenue GopMyIT IIPUBUICHISL.

8. IIpumMeneHue GopMyIT HaX0XKJICHUS ITPOU3BEICHNUS CHHYCOB U KOCHHYCOB.

10. Beruucnenue CHUHYCOB, KOCUHYCOB, TAHT'CHCOB, KOTAHT'€HCOB C IIOMOUIbIO Ta6J'II/II_lBI 3HAYCHHUI U MUKPOKAJIBKYJIATOPA.

Kontpoasnas padora «Tpuronomerpuieckue GopMyIsn».

CamocrosiTejibHasi padoTa 00y4aoImuXxcs.

1. TIpopaboTka KOHCIIEKTA 3aHATHIi, paboTa ¢ yueOHUKOM 110 BorpocaM K naparpadam. BeinonHeHne ypaKHEHUH.

2. Odopmienue cripaBouHKa « I puroHoMeTpryeckre QyHKIUI».

3. IToaroroBka coobuieHust «ICTOPHSI TPUTOHOMETPUHY.

4. CocraBjieHue TaOIUIIBI 3HAYCHUN CUHYCA, KOCHHYCa, TAHTCHCA M KOTAHT'CHCA.

Tema 6.2.
Tpuronomerpuye
CKHe YpaBHEHHs
U HepaBeHCTBA.

Conepxanne yueOHOTO MaTepHaa.

14

2,3

109 | IlpocTeiiine TpUroHoMeTpHUYECKHe ypaBHEH!s BUia COSX=a. [loHsATHE apKKOCHHYCa YHUCTIa a.

110 | Peuienue TpUroHOMETPUYECKNX YpaBHEHUH BHa COSX=a.

111 | TpuroHomMeTpHUecKue ypaBHEHHs BUAA SINX=a. [IoHsATHE apKCHHYCa YnCIIa a.

112 | Peuienue TpUrOHOMETPUYECKUX YPAaBHEHUIT BUIA SINX=a.

113 | TpuroHomerpuieckue ypaBHeHHs Bua tgx=a, Ctgx=a.

114 | Ilonarue apKTaHTreHca M apKKOTAHIeHCa YHCIIA a.

115 | Pemenne TpUrOHOMETPHYECKHIX YpaBHEHHUH Buaa tgx=a.

116 | Peuienue TpuroHOMETpHYECKNX YpaBHEHUH BHa Ctgx=a.

117 | TpuroHoMeTpHYEeCKHE HEPABEHCTRA.

118 | Pemenne TpUrOHOMETPUYECKMX HEPABEHCTER.

119 | Pemienue TpUroHOMETPUYECKUX HEPABEHCTB.

120 | PemieHne TPUTOHOMETPUIECKUX HEPABEHCTB.

121 | KonTpoJibHas pa6oTa « TpuroHoMerpnyecKkue ypaBHeHUsI U HEPaBEHCTBaY.

122 | KonTpoJsbHasi padoTa « Tpuronomerpnieckue ypaBHeHHsI 1 HEPaBEHCTBaY.
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IIpakTnyeckue 3aHATUS.

1. PerieHue npocTeiInx TPUTOHOMETPHUECKUX YPaBHEHHH.

2. Pemenue HpOCTefIHIPIX TPUTOHOMETPUYCCKNX HCPABCHCTB.

KonTposbHas padora «TpuronomeTpuiueckue ypaBHEHHs U HEPAaBEHCTBAY.

CamocrosiTe1bHast padoTa 00y4yaromuxcs.

1. IlpopaboTka KOHCIIEKTa 3aHATHI, padoTa ¢ YI€OHIKOM II0 BompocaM K maparpadam. BeImoHeHe yrpaKHeHHH.

2. JlonoiHeHNE cripaBOYHON MH(OPMAIMK OCHOBHBIMH (DOPMYJIaMH HAXOXKACHHUSI KOPHEH TPUTOHOMETPHUIECKIX YPAaBHEHHH.

3. Penienrie TpUroHOMETPUYECKUX YPaBHEHUH pa3IMYHBIMU CIIOCO0AMU U YpaBHEHUH BUJa a SINX + COSX=0, HepaBeHCTB.

Pazgen 7 Tpuconomempuueckue pynxyuu.
Tema 7. ConeprkaHne y4eOHOTO MaTepHuaa. 12 2,3
Tpuronomerpuue 123 | IlepuoauyHOCTH TPUTOHOMETPUYECKUX (PYHKIMH.
cKHe (PYHKIHMH. 124 | HaxoxneHue nepuona (QyHKITHH.
125 | dyskums y=sinx. ObmacTs onpeaencHus. MHOXKECTBO 3HAUCHUN (DYHKITHH.
126 | CaoiictBa 1 rpaduk QyHKIUH y=Sinx
127 | dyskuus y=cosx. O0nacTh onpeaeneHns. MHOXXECTBO 3HaueHUH (QyHKLIUH.
128 | CaotictBa u rpaduK GYHKIHUH Y=COSX.
129 | ®ynukuuun y=tgx u y=ctgx. O6nacth onpeaencHuss. MHOXKECTBO 3HAYCHUHN (DYHKITHIA.
130 | CgotictBa u rpaduk QyHKIUH y=tgX U y=CtgX.
131 | O6patHbIe TpUrOHOMETpHUYEeCKHe PYHKIUHU Y=arcsinX, y=arccosx, y=arctgx.
132 | CaoiictBa, rpaduku 0OpaTHBIX TPUTOHOMETPUUECKHUX (DYHKIIHH.
133 | KonTpoJsbHas pa6ora « Tpuronomerpnyeckue pynkuun. OfparHbie TpUroHoMeTpHuecKue GyHKIMI.
134 | KonTpoJsbHasi pa6ora « Tpuronomerpuyeckue pynkuun. OfparHbie TpUroHoMeTpHYecKUe PYHKIMMIY.
IIpakTHyeckune 3aHATHSA. 8
1.HaxoxxaeHue o0JiacTi onpeieNIeHUs] 1 MHOKECTBA 3HaYCHU I TPUTOHOMETPHUYECKUX (DYHKIHH.
2.ITocTpoenue ¥ uTeHHe rpa)uKOB TPUTOHOMETPUUECKUX (DYHKIUA, 3a/IJaHHBIX PA3JIMYHBIMU CIIOCOOAMH.
Konrpoasnas padora «Tpuronomerpuueckue pyHkuun. OOpaTHble TPUTOHOMETPUUECKHE PYHKIINNY.
CamocrosiTeJibHasi padoTa 00y4aloLIuXcs.
1.IlpopaboTKka KOHCIIEKTa 3aHATHH, paboTa ¢ y4eOHMKOM 110 BOIpocaM K naparpadam. BeimosHeHue yrpaxHeHHH.
2.BremoxHaenne rpaduaeckor paboThl «I paduku TPUTOHOMETPHYECKIX (DYHKITHI.
3.Brmmonnenue rpaguyeckoi padoTel «I1eprHoAnIHOCTh TPUTOHOMETPHUYECKUX (QYHKIIHI.
4 BrInonaHeHne rpapuieckoi paboThl «I apMoHUYeCKUe KOJIeOaHNUS TPUTOHOMETPUIECKON (DYHKITUNY.
Paznen 8 Oobpammnvle ynKuuu u cmenennas Qynxuus. 6 2,3
Tema 8. Conepxanue yueOHOTO MaTepHaa.
OopartHble 135 | BzaumHo oOpatHble ¢yHKipU. [loHsTHE 00paTHO# GyHKimu. [ paduku.
¢yHKun. 136 | CoiicTBa 00paTHOM (QYHKIMU: 00JIACTH ONpEIEICHHS, MHOXECTBA 3HAYCHN I, MOHOTOHHOCTb, CHMMETPUYHOCTD.
Crenennas 137 | UccnepoBanue B3aMMHO 00paTHBIX (pyHKIHMH.
byHknms. 138 | HaxoxmeHue (hyHKINH, OOPATHBIX JTaHHBIM.
139 | Crenennas ¢ynkips. YacTHbIC CIydau.
140 | CaoiictBa, rpaduk cTenieHHOH (QYHKIHUH.
ITpakTHyeckue 3aHATHSA. 6

1. UccnenoBanue B3anMHO 00paTHBIX (DyHKIIUH.

2. HaxosxneHue GpyHKUMH, 0OOpaTHBIX JaHHBIM.

3. ITocTpoenue rpa)MKOB CITy4acB CTCICHHOMN () yHKIIHH.

CamocTosiTeJibHasi paboTa 00y4YalomnXxcsl.

1. TIpopaboTka KOHCIIEKTA 3aHATHH, paboTa ¢ yueOHUKOM 110 BorpocaM K naparpadam. BeinonHeHne ynpakHEeHUH.

2. BemmonHenue rpadudyeckoi padbotsl «Iloctpoenne rpaduka gaHHON GyHKIUKM U QYHKIMH, OOpATHOMN JaHHOM HAa OJTHOM PHUCYHKE).
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1. Aﬂzeﬁpa U Hauaa mamemamuuecKkozo anaiusa.

Paznen 9. IIpou3seoonasn pynkyuu u ee npumenenue. 42 2,3
Tema 9.1. ConepxaHuie yueOHOTo MaTepuaia 22
I'eomeTpuyeckuit 141 | Ilonarue npenena GyHKIMN.
CMBICJI 142 | HenpepsiBHble pyHKuuu. [loHsTHE.
NPON3BOTHOI 143 | Tlonusarue npou3BoAHOM. [Ipon3BoaHas QYHKIHH.
byHknmn. 144 | IlpaBmna quddeperHmmpoBanus. Tabaniia MPON3BOIHBIX AIEMEHTAPHBIX QYHKIINH.
145 | IIpaBuna nuddepennupoBanus. [[puMeHeHre NpaBuIL.
146 | Ilpumenenue npasui AU epeHINPOBAHUS ISl BEIYUCICHHS IPOU3BOIHBIX (QYHKIMI.
147 | IIpowsBoxHas crenieHHOW (pyHKIWH. MccnenoBannue QyHKITNH.
148 | JduddepenmpoBanne cTerieHHON (QyHKIUH.
149 | IIpomsBoaHBIC 3TIEMEHTApHBIX (DYHKIMH (TTOKA3aTEIbHOMH, TOoTapu()MUIECKOH, TPUTOHOMETPHUYCCKIX).
150 | JuddepeHunpoBanue 3MeMEHTAPHBIX () YHKITHA.
151 | JuddepenunpoBanue 31eMEHTapPHBIX (QYHKIUH.
152 | JduddepenupoBanne 31eMeHTAPHBIX (YHKIHH.
153 | T'eomeTpuuecKuii CMBICI IPOU3BOJHOMN. YTI0BOH K03 (QHUIIHEHT PSMOTA.
154 | I'eoMeTpuuecKkuil CMBICI MTPOU3BOTHON. YTIOBON KOI(PPUIIMEHT IPIMOH.
155 | YpaBuenwue kacarensHOH K rpaduky dynkimu. [Tonstre, Bua ypaBHEeHusI.
156 | YpaBuenwue kacarensHOH K rpaduky ¢pyHkimu. CocraBieHnEe ypaBHEHHS.
157 | YmpaxHeHust Ha COCTaBIIEHUE YpaBHEHUS KacaTelIbHOU K TpaduKy (QyHKITHIA.
158 | YnpaxHeHHs Ha COCTAaBJICHUE YpaBHEHHs KacaTelbHOH K rpaduky QyHKuuii.
159 | HaxoxxzaeHue yrioBoro KodpQuieHTa kacaTelbHOM K rpapuky QyHKIHH.
160 | HaxoxxaeHue yrioBoro KodpQpuiueHTa kacaTeabHOM K rpapuky QyHKIHH.
161 | KonTpoabHas padora «IIpon3Bognas. ['eoMeTpnyecKuii CMbICD).
162 | KonTpoabHas padora «[Ipon3Boanas. I'eoMeTpuyecKuii CMbICID).
I[pakTuyeckue 3aHATHS. 16
1. Ilpumenenue npasui u Gopmyn audQepeHPOBaHNs, HCIIOJIL30BAHIE TAOIHIIBI IPOU3BOIHBIX 3JIEMEHTapHBIX (QYHKIHH.
2. TuddepeHunponanue s3eMeHTapHBIX QYHKIMH.
3. CocraBiieH1e ypaBHEHHUs KacaTelnbHOU K rpaduky QyHKIMH.
4. HaxoxaeHue yriaoBoro Ko puireHTa KacaTeIbHOH K TpaQuKy QYHKITHI.
KontpoabsHas padora «IIponsBoanas. [ eoMeTpruecKuii CMBICI.
CamocrosiTe1bHasi padoTa 00y4aronuxcs.
1. TIpopaboTka KOHCIIEKTa 3aHATHH, paboTa ¢ yueOHUKOM 110 BorpocaM K naparpadam. BeinosaHeHne ynpaxHeHUH.
2. Cucremaru3zanus cripaBouHoit nadopmarun (npasuia auddepeHuupopanst, tuddepeHpoBaHme dIeMEHTaPHbBIX QYHKIHUH,
ypaBHEHHE KacaTeJIbHOM, HAX0KJCHUE YIIIOBOT0 Ko3(h(HreHTa KacaTeabHON K rpa MKy (QYHKIHH).
3. BrimosiHenue uccnenoBarensekol pabotsl «IloHsTne auddepennuana u ero NpuIoKEHUs.
Tema 9.2. ConeprkaHue y4eOHOro MaTepuaia 20 2,3
Hccaenosanne 163 | Bospacranue u yObiBaHHe QyHKINH.
(yHKIMHU ¢ 164 | Teopema Jlanrpaxa.
MOMOLUBIO 165 | HaxoxxaeHue IpoMeKyTKOB MOHOTOHHOCTH (DYHKIMH C TIOMOIIBIO TPOM3BOIHOM.
NPOU3BO/IHON. 166 Haxoxnenue npoMexXyTKOB MOHOTOHHOCTH (DYHKIIMY € TOMOUIbIO IIPOU3BOAHOM.

167 | Dkcrpemymsbl pyHKIMH. Toukn MakcuMyMa (YHKIHH.

168 | Dxcrpemymbl pyHkiuil. TOYKH MUHEMYMa (DYHKITHH.

169 | Teopema ®@epma. HeoOX0quMBbIE YCIOBHS 3KCTPEMYMA.

170 | Teopema ®@epma. HeoOX0quMbIe YCIOBHS IKCTPEMYMA.

171 | JlocTraTouHble YCIOBUS SKCTPEMyMa.
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172 | JlocraTo4HBIE yCIOBHUS SKCTPEMyMa.

173 Haxoxnenue CTallMOHAPHBIX TOYCK U TOUCK DKCTPEMYMa (DYHKIHHU.

174 Haxoxnenue CTallMOHAPHBIX TOYCK U TOUCK DKCTPEMYMaA (DYHKIHHU.

175 | IlpumeHeHre TPOU3BOIHOM K MOCTPOCHUIO TPaPHUKOB (QYHKIIHH.

176 | Iloctpoenue rpadukoB GpyHKIHH C TOMOILIBIO NPOU3BOIHOM.

177 | IlpaBmina Hax0XKOeHUA HAMOOJIBIIETO U HANMEHBIIIETO 3HAYCHNH (D YHKITHIH.

178 | HaxoxmeHre HanOOIBIIETO U HANMEHBIIETO 3HAYCHNUH (DYHKITHIA.

179 HaxoxeHre HauOOoJIbIIero M HAMMEHBIIIETO 3HAUCHUHA (DYHKIIUH.

180 HaxoxaeHre HauOoJIbIIero ¥ HAMMEHBIIIETO 3HAUCHUH (DYHKIIUH.

181 | KonTpoabHas padora «McciaenoBanue pyHKIUH ¢ IOMOIIBIO POU3BOTHON».

182 | KonTposabHas padora «MccienoBanne PyHKIUIA ¢ MOMONIIBIO IIPOU3BOIHOI.

HpaKTuquKne 3aHATHUSA.

16

1. VccnenoBanue GpyHKINU C TOMOIIBIO IPOU3BOTHOIA.

2. IlpuMeHeHue MPOU3BOIHON K TIOCTPOCHUIO rPadUKOB () YHKITHIA.

3. Haxoxenue HanOOJIbIIEro, HAMMEHBIIIETO 3HaUCHHsI (DYHKIIMU Yepe3 IPOU3BOIHYIO.

4. HaxoXeHHE SKCTPEMAIbHBIX 3HAYCHUH (DYHKIMH Yepe3 MPOU3BOIHYIO.

Konrpoasnas pagora «/cciaenoBanne QyHKIUH C HOMOIIBIO TPOM3BOIHON.

CamocrosiTejibHasi padoTa 00y4yaoImmuxcs.

1. IIpopaboTka KOHCIIEKTa 3aHATHH, paboTa ¢ yueOHHKOM I10 BoIIpocaM K naparpadam. BelnonHeHne ynpakHeHHH.

2. CocTaBiieHHE aJrOPUTMOB HCCIIEIOBaHHS (DYHKIMU C OMOUIBIO IIPOU3BOHOM.

3. Mzyuenne temsl «IIpon3BoHbIe 00paTHON QYHKIIHMY.

4. N3yueHue TeMbl «BbInykiI0CcTh rpaduka GyHKIMH, TOYKH Neperiuoay.

Pa3ngen 10

Ilepsoobpasznan u unmezpa.

Tema 10.1.
IlepBooOpa3unas u
HHTerpal.

CoJiepkaHne y4eOHOro MaTepraia

23

2,3

183 | IlonsTue mepBooOpa3HOIi.

184 | Tabmuia nepBooOpa3HBIX HEKOTOPHIX (DYHKITH.

185 | Ilpouecc unTerpupoBanus. [IpaBuia HaX0XKISHHS IEPBOOOPA3HBIX.

186 | HaxoxxaeHue nepBooOpa3HbIX isd pyHKIMH.

187 | Haxoxxaenue nepBooOpa3HbIX uisl pyHKIMH.

188 | HaxoxknmeHwe mepBooOpa3HBIX TS (YHKIUH.

189 | Ilnomiaap KpUBOJIMHEHHON Tpanennu. MIHTerpanbHas CyMMa.

190 | Unrerpain, nonsitue. ®opmyia pazHoctu HetoTona-JlelOHuIa.

191 | BeruucieHue HHTErpasoB.

192 | BerumcieHne HHTETPaoB.

193 | BrrumcieHue MIOIIAACH C MOMOIIBI0 HHTEIPAJIOB.

194 | BerumcieHue MIIOMIACH C TOMOIIBI0 HHTETPAJIOB.

195 | BeruncieHue HHTErpaioB QyHKIIHH.

196 | BerumcieHue MIOMAACH C TOMOIIBI0 HHTETPAJIOB.

197 | Pemenue 3a1a4 Ha CBsI3b 11€PBOOOPA3HOM M IPON3BOTHOM.

198 | Peuienue 3a1a4 Ha CBsI3b 11E€PBOOOPA3HOM M POU3BOTHOM.

199 | IlpuMeHeHHe UHTErPaJIOB IS pelieHus GU3NUECKHX 3a/1a4.

200 HpI/IMeHeHI/IC WHTETPAJIOB JJId pCHICHUS (DPU3NYCCKUX 3a/1a4.

201 | Peuenue 3aa4 Ha HAXOXKJCHUE EPBOOOPA3HBIX JJIs PYHKIMN U BHIYUCICHUE HHTETPAJIOB.

202 Pemenne 3aJa4 Ha HaXOXXJICHUC HepBOOGpaSHLIX JJIA ()yHKIII/Iﬁ 1 BBIYUCJICHUC UHTCI'PAJIOB.

203 | Konrtpoabnas padora «Ileppoodpa3Hasi H HHTErpa».
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204 | KonrpoJanHas padora «IlepBooOpa3Hasi U HHTErpajn.

205 | Vpoxk koppekiuu 3HaHuH 110 TeMe «[IepBooOpa3Hast U HHTErpai.

IIpakTHyecKkne 3aHATHUS: 15
1. Haxoxnenne nepBooOpasHbIX Al QYHKIMH B COOTBETCTBUH C IPAaBUIAMH, HHTETPUPOBAHUSL.
2. NnterpupoBanue GpyHKUUH.
3. Boruncnenue miomnaiei ¢ HoMOIIbI0 HHTETPaJIOB.
4. [IpuMeHeHre HHTETPAIOB JUIS peHIeHUs (PU3UYEeCKIX 3a1a4.
Kontpoabsnas padora «IlepBooOpasHast 1 HHTETpai».
CamocrosiTe1bHast padoTa 00y4aronmuxcs.
1. IlpopaboTka KOHCIIEKTa 3aHATHI, paboTa ¢ y4eOHMKOM IO BompocaM K maparpadam. BeimonHeHne ypakHEeHHH.
2. [TononiHeHue cripaBoYHO# HH(OpMaLK TabauLEeH NepBOOOPa3HBIX.
3. Pemenne ¢pu3ndeckux 3a1ad ¢ IpUMEHEHUEM HHTETPAJIOB.
4. TlonroToBKa HCTOPUYECKON cripaBku «Bennkue yueHpie — HptoToH 1 JIeHOHHID.
I1.I'eomempus.
Paznen 11 Ilpamvle u niockocmu 6 npocmpancmeae. 24 2,3
Tema 11.1. ConeprkaHue y4eOHOTo MaTepHaa. 14
Mapanaensnocrs | 206 | Bexpenwue. IIpeamer crepeomerpuu.
NPSAMBIX H 207 | AKCHOMBI CTEPEOMETPHH.
IJIOCKOCTEiA. 208 | IMapamienpHOCTB ABYX, TPEX NMPSIMBIX B IPOCTPAHCTBE.
209 | IMapainenbHOCTh MPSMOM U IJIOCKOCTU. TEOPEMBI.
210 | IpumeHnenue teopem «IlapasenabHOCTbh NPAMBIX» U «IlapaisieabHOCTh NMPSIMON U IJIOCKOCTH) /SISl PEIIeHHs 3a]1au.
211 | IlpumeHenue teopeM «IlapaineabHOCTh MPAMBIX» U «IIapajuieIbHOCTh MPSIMOM M TUIOCKOCTHY JUIsl PELLICHUS 3a1a4.
212 | CkpemmBatomuecs npsimbie. [Tonsitue. Teopemsl.
213 | Cnyuau B3aIMHOTO pacIioi0)KEHHS JIBYX IIPSMBIX B IIPOCTPAHCTBE.
214 | Vruel ¢ coHanpaBIeHHBIMHU CTOpOHAMH. TeopeMa.
215 | Yroa mexay npsMbIMH.
216 | Pemenue 3aia4 Ha MCIIOJb30BaHHUE TEOPEM CKPELIMBAIOIIMXCS NPSMbIX.
217 | PemeHne 3a1a4 Ha HAX0XKJCHUE YIIIOB MEK/1y CKPEIIMUBAIOIMMHUCS IPSMBIMH.
218 | IMapamnensHbie mwiockoctu. Onpeaenenue. Teopema.
219 CBolicTBa napajieNbHbIX I0CKocTe. Pemenue 3anau.
IIpakTuyeckue 3aHATUSA: 10
1. Ilpumenenne teopeM «llapayuieIbHOCTh NPAMBIX» U «llapaieTbHOCTh MPSIMOM U ITIOCKOCTI IJISl peIIeHHS 3a1ad.
2. Penenme 3a/1a4 Ha MCIIOJIb30BAHNE TEOPEM CKPEIIUBAIOIINXCS MPSIMBIX.
3. Penienue 3a/1a4 Ha HAXOXK/ICHHUE YTJIOB MEX/y CKPELIMBAIOIIUMUCS MIPSIMbIMH.
4. Pemmienue reOMEeTpUYECKHX 3aa4.
Kontpoabnas padora «IlapauienbHOCTh NPSMBIX M INIOCKOCTEH B IPOCTPAHCTBE
CamocrosiTe1bHasi padoTa 00y4alonuxcsl.
1. [TpopaboTka KOHCIIEKTa 3aHATHH, pabdoTa ¢ yUeOHIMKOM I10 BOTIPOcaM K maparpadam. BeimosHeHne ypaKHEHUH.
2. [TonroroBka MUCEMEHHOIO JI0KJaAa 110 TeMe «TeTpas/ip, napajulesIeMIIe/l: UX CBOHCTBa.
3. M3roToBiieHre Mo/ielneil TeTpasipa U napajuieienumea.
Tema 11.2, CopepxaHue yaeOHOT0 MaTepuana 10 2,3
Heprnenauxynsapu | 220 | IlepneHaukynsipHble NpsiMble B IPOCTPaHCTBE. JleMMa.

OCTB IJIOCKOCTEIA.

221 | TMapamuenbHble MpsiMbIe, MEPHICHANKYISIPHbIE K IUIOCKOCTH. [[pU3HAK NEPICHANKYISIPHOCTH. TeopeMbl.

222 | PaccrosiHME OT TOYKH JI0 IUIOCKOCTH. TeopeMa O TpeX MEepIeHANKYIIIpax.

223 | Vroa Mexy npsiMoi U I1ockocTblo. Haxoxenue yria.

224 | JIByrpanssiii yroa. Ilonsrue.
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225

IIpu3Hak nepneHIuKyISIpHOCTH ABYX IJIOCKOCTEH. |eopeMBbl.

226 | PeiueHue 3a/1a4 Ha HAX0XKJICHHUE IBYTPAHHOTO yIJIa.
227 | IlpumeHeHHe NPU3HAKOB NEPICHIUKYJIIPHOCTH ABYX IJIOCKOCTEH MPU PELICHUH 3a/1a4.
228 | Kourpoabhas padora «[lepneHIUKYJISAPHOCTb NPSMBbIX U IUIOCKOCTEH B IPOCTPAHCTBEY.
229 | Konrtpoabnas pagora «IlepneHIHKYJISIPHOCTH NPSIMBIX U IVIOCKOCTEH B TPOCTPAHCTBEY.
IpakTHYecKUe 3aHATHS. 6
1. IIpuMeHeHHe NPU3HAKOB NEPIICHAUKYIIPHOCTH JIBYX IFIOCKOCTEH IPH PEIICHUH 3a1aY.
2. Penienue 3a/1au Ha HaXOX/IEHHUE IBYTPAHHOIO yTJIa.
3. Penrenne reomeTpryeckux 3aaau.
KonTposabHnas padora «llepneHIuKyIsipHOCTb NPSIMBIX U IIIOCKOCTEM B IPOCTPAHCTBEY.
CamocTosiTe1bHasi padoTa 00y4yaronuxcs.
1. TIpopaboTka KOHCIIEKTa 3aHATHH, paboTa ¢ yueOHHKOM 0 BOIIpOcaM K naparpadam. BEIONTHEHUE YIpaKHESHUH.
2. BemmonHenue rpaguyueckoil paboTel o TemMe «IIepneHANKYIIPHOCT MPSMBIX U IUIOCKOCTEH».
3. BrlnosiHeHUe Mcclie10BaTeNIbCKON paboThl «IlapanienbHoe IPOSKTHPOBAHUE.
Paznen 12 Muozozpannuku u Kpyzivle mena (mena epauieHus). 36 2,3
Tema 12.1. ConeprkaHue y4eOHOTo MaTepHaa. 22
Mpuororpannuxu. | 230 | Ilonarue MHororpaHHuka. Terpasap. Ilapannenenunen. Ilonstus.
231 | CpoiicTBa napajienenuiena. PeieHne reoMeTpHIeCKUX 3a1ad Ha IPHMCHEHUE CBOMCTB.
232 | TlocTpoeHue CeUeHUH TeTpadipa 1 napajuieenunea.
233 | IlocTpoeHue cedeHuil TeTpadapa 1 napajicacueaa.
234 | Tlpusma: npsiMasi ¥ HAKJIOHHAs, HAKJIOHHas npu3ma. Kyo.
235 | Ilnouianapr OOKOBOM M MOJIHOM MOBEPXHOCTH NPHU3MBI. PerlieHue 3a1a4.
236 | Peuenue 3a7a4 Ha HAXOX/ICHHE IUIONIAJICH OOKOBOW M NOJIHOW IIOBEPXHOCTHU IIPHU3MBI.
237 | Peluenue 3a7a4 Ha HaXOXKJCHHUE IUIONMA e OOKOBOW U MOJHON HOBEPXHOCTH IPH3MBI.
238 | O0wem u ero mmeperue. CBoHcTBa 00BEMOB.
239 | @opmynbl HaxoXAeHHS 00beMa Ky0a, NpsSIMOYrOJIbHOTO Mapaijlesenunea, IPU3Mbl PSIMOM 1 HAKJIOHHOM.
240 | Peuenue 3a7a4 Ha HaXOXJIeHHE 00bEMa ITPSIMON U HAKJIOHHOM IPH3M.
241 | Pemenwne 3aa4 Ha HaXOXIeHHE 00beMa PSMON M HAKJIOHHOH ITPH3M.
242 | Iupamupa. [Tousitue. [lpaBusibHas U yceUeHHAsl TUPAMUJIBL.
243 DopMyIbEl HAXOXKICHUS IUIOMIACH MTUPAMUJIEL.
244 | PelueHue 3aJa4 Ha HaXOXKJICHUE IUIONIA el MPABUIBHON U YCCUCHHOH MUPaMUI.
245 | Peuenue 3a1a4 Ha HAXOX/ICHUE TUIOIAJIEH IPABUIBHON M YCEUCHHOW IHPaMHUJI.
246 | O6bem nupamupl: HOopMyIIbl HAX0XKIEHUS 00beMa NPABUILHON 1 yCeUCHHOM TMPAMUJIBL.
247 | PeueHwue 3a1a4 Ha HAXOXKICHHE 00bEMa IHMPAMH/,
248 | TlpaBuibHbIE MHOTOTPAHHHUKU. JJIEMEHThl CHMMETPHH.
249 | Teopema Diinepa. Pemenue 3a1au Ha ncrnosib3oBanue GopMyIibl DHiepa.
250 | Konrtpoabnas padora « MHOTOTPAHHUKHY.
251 | Kourtpoabhasi pagora « MHOrorpaHHuKN».
IIpakTHyeckne 3aHATHA: 12

1. ITocTpoeHure ceueHnH TeTpadapa 1 mapajiesienumesa.

2. Perrenve 3a7a4 Ha HAX0XKICHHUE TUTOMIAAeH OOKOBO M IMOJTHOW OBEPXHOCTH MIPU3MBI.

3. Pemenne 3aJa4 Ha HaXOXKXJICHUC o0beMa HpHMOﬁ W HaKJIOHHOM IpU3M.

4. Pemenne 3aa4 Ha HaXOXKXJICHUC rmomauei/i HpaBHHLHOﬁ u yCG‘ICHHOﬁ nupamMmuna.

5. Pemenne 3aJa4 Ha HaXOXKJICHUC o0beMa nupamMmuna.

6. Pemrenve 3a1a4 Ha HCIOIb30BaHue (HOpMYJIBI Dittepa.
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7. Pabora ¢ MoACJIsIMHU TETpas’aApa, Ky6a, napaJuieJIenuIicia, npru3Mal.

Konrpoabnas pagora «MHOTOrpaHHUKIY.

CamocTosiTesibHasi padoTa.

1. IIpopaboTka KOHCIIEKTa 3aHATHI, paboTa ¢ YIeOHIKOM IO BOIIpocaM K naparpadam. BrimoHeHne yrpaKHeHHH.

2. BemmonHenue rpagudeckoit paboTs! «lIpaBHiIbHBIE M MOIYPAaBHIbHBIE MHOTOTDAHHUKIY.

3. Hancanue pedecpara ((HpaBI/IJ'II)HI)Ie MHOT'OTPpAaHHUKHN B MCXaHU3MaX)».

4. BemonHenwne rpaduyaeckoil paboTsl «CHMMETPHUH B IPU3ME U IIHPAMHUTICY.

5. CocraByieHue KpoccBOpAa o TeMe « MHOTOTpaHHUKHY.

6. 3roroBieHue Mozeaen MpaBUJIbHBIX MHOT'OT'PAHHHUKOB.

Tema 12.2.
Tena n
MOBEPXHOCTH
BpalleHusl.

Copeprxanue yueOHOTO MaTepHaa.

14

2.3

252 | Hunusap: noustue. Pa3zseptka. CeucHusl.

253 | Ilmomans moBepxHOCTH MUIHHApa. DopMyna HaXOXKACHUSI 00beMa.

254 | Pemenwue 3aa4 Ha HaXOXKJICHHUE IUIOMIACH MOBEPXHOCTH IMIHHIpPA.

255 | Peuienue 3a1a4 Ha HAX0XKICHUE O0BEMa LUIMHIPA.

256 | Konyc. YceueHnbiii konyc. Pa3seprka. CeucHus.

257 | Ilnomagyu MOBEpXHOCTH KOHYCa U YCEUEHHOT0 KoHyca. PopMyIisl o0beMa.

258 Pemenne 3ala4 Ha HaXOXKXIACHUC Hnomaz[eﬁ TMOBCPXHOCTHU KOHYCA U YCCYCHHOI'O KOHYCA.

259 | Pemenue 3a7a4 Ha HaAXOXKJICHHE 00bEeMa KOHYCa M YCEUYCHHOT'O KOHYCA.

260 | Coepa n map. Otmuuns. CedeHnst ceprl u mapa. KacatensHas mIockocTs K chepe.

261 | ILmomans cepsl 1 00beM miapa. DOpPMYIIbl HAXOKACHUSL.

262 | Peenue 3a7a4 Ha HAXOXKICHHUE ILJIOIIA M Chephbl U 00beMa Iiapa.

263 | Pemenwue 3a1a4 Ha HAXOXICHUE TUIOMAIN Cephl M 00BEMa Iapa.

264 | Konrtpoabhasi padora «Tena M NOBEpXHOCTH BpallleHUs».

265 | KonrpoanHasi pa6ora «Tesia M1 MOBEPXHOCTH BpPalleHUD».

IIpakTnueckue 3aHATHSA:

1. Pemienue 3a71a4 Ha HAXOXKJACHHUE TUIOIIAJIEH MOBEPXHOCTHU IMIIMHIPA.

2. Penrenue 3aja4 Ha HaX0XJIeHHE 00BeMa IUIMHIpPA.

3. Penienue 3a/1a4 Ha HaX0XKACHHE IUIONIAJIEH TTOBEPXHOCTH KOHYCA U YCEUEHHOI'0 KOHYCa.

4. Perenue 3ajau Ha HAXOX/I€HHEe 00beMa KOHYCa M yCEYEHHOTO KOHYCA.

5. Penrenne 3ajad Ha HaxOXKICHUE IUIOMIA T cepbl 1 00beMa mapa.

KontpoabHnas padora «Tena u moBepXHOCTH BpaILEHUS.

CamocTosiTeJibHasi padoTa.

1.ITlpopaboTKka KOHCIIEKTa 3aHATHH, paboTa ¢ y4eOHMKOM 10 BOIpocaM K naparpadam. BeiosHeHHe yrpaKHeHHUH.

2. BrinosiHeHHE MOETICH IIMIIMHAPA U KOHYCA.

3. BoinonHenue rpaduueckoit pabotel «KOHHYECKHE CEYCHUSI U UX IIPUMEHEHHE B IPAKTHKE).

Paznen 13

Koopounamut u éekmoput.

Tema 13.1
Koopaunatsl u
BEKTOPBI.

ConepxaHue yaeOHOTO MaTepuana.

22

2,3

266 | JlexaproBa cuctemMa KOOpAMHAT B IpocTpaHcTBe. DopMysia pacCTOSIHUS MEXAY ABYMsSI TOUKAMHU.

267 | YpaBHeHus cepbl, INIOCKOCTH U IIPSIMOH.

268 | Bekropbl. MouyJib BekTopa. [IoHsTHE.

269 | PaBeHCTBO BEKTOPOB.

270 | Ompenenenue paBeHCTBA BEKTOPOB Yepe3 PEIICHHE 3a7ay.

271 | Onpenenenne paBeHCTBA BEKTOPOB Yepe3 PEIICHHE 3aad.

272 | CnoxxeHue u BEIYUTaHHE BEKTOPOB. [IpaBuIiio TpeyroyibHUKa.

273 | CyMMma HECKOJIbKMX BEKTOPOB. [IpaBHIO MHOTOYTOJIbHHKA.

274 | PeeHwue 3a1a4 Ha CJI0XKCHNUE M BEIYUTAHHUC BEKTOPOB.
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275 | Pemenwne 3a1a4 Ha CJIOXXCHHE M BEIYUTAHNE BEKTOPOB.

276 | YMHOXEHHE BEKTOpa Ha YKCIIO.

277 | Pemenue 3aga4 Ha NpoM3BEACHNE BEKTOPA U YHCIIA.

278 | KoMniaHapHbIe BEeKTOpHI. Pa3niokeHHe BEKTOpa 110 HAINIPABJICHUSM.

279 HpaBI/IJ'IO Napajuiejenuieaa 1Jis1 HCKOMIUIaHapHBIX BEKTOPOB. Paznoxenue BCKTOpPA 110 HAITPABJICHUSAM.

280 | Vroa mexnay BekTopamu. CKaJsIpHOE [IPOU3BECHUE BEKTOPOB.

281 | Pemenwue 3a1a4 Ha HAXO0XICHUE YTIIOB MEXIY BEKTOPaMH.

282 | KoopauHatsl BexTopa. [IpaBuiia HAX0KJEHUS] KOOPJMHAT BEKTOPOB.

283 Pemenue 3a1a4y Ha HAaX0XKICHUE KOOpAUHAT CYMMbI, Pa3HOCTU; IPOU3BCACHHNA BEKTOPA Ha YUCJIO.

284 | Pemenne npocTeHmmx 3a1a4d B KOOPAWHATAX.

285 | Pemenue npocTediux 3a/1a4 B KOOpIMHATAX.

286 | KonrpoasHas pa6ota «KoopamHATBI H BEKTOPBI».

287 | KonrpoasHasi pa6ota «KoopaAMHATHI H BEKTOPBI».

HpaKTuquKne 3aHATHUSA:

1.HaxoxieHre pacCTOsIHUSA MEXIY IBYMsI TOUKaMH B CHCTEME KOOPAMHAT.

2. Onpez[eneHHe PAaBCHCTBA BCKTOPOB 4YCPEC3 PCIICHUC 3a4a4.

3. PeuicHue 3a/1a4 Ha CII0KEHUE U BHIYUTAHHE BEKTOPOB.

4. PemcHue 3a4a4 Ha MMIPOU3BCACHUC BCKTOPA U YHCJIA.

5. PaznoxeHue BCKTOpPA IO HAIIPABJICHUAM.

6. PelieHrie 3a71a4 Ha HAX0XK/ICHHUE YTJIOB MEXy BEKTOPAMH.

/. Penienne npocTedImux 3aad B KOOPAUHATAX.

8.ITpoexrys BeKTOpa Ha OCh.

KontpoabHas padora «KoopauHaTsl 1 BEKTOPBD).

CamocrosiTesibHasi padora.

1. IIpopaboTka KOHCIIEKTa 3aHATHH, paboTa ¢ yueOHHKOM 110 BOIIpocaM K mnaparpagam. BeimonHenne ynpaxHeHUH.

2. Penienrie MaTeMaTHYECKUX U TMPUKIIAIHBIX 3a/1a4 C UCIIOJIB30BAHUEM BEKTOPOB U KOOPAWHAT BEKTOPOB.

3. BBINOJHEHKE HCCIIEI0BATEILCKOM Pab0Thl «BEeKTOPHOE 3aJaHKE MPSIMbIX U IJIOCKOCTEH B IPOCTPAHCTBEY.

4. Hantncanue pedepara «/lexkapToBa crcTeMa KOOPAMHAT U MPOCTEHIIINE 33/1a41 B HUX).

5. Uzyuenue temnl «JIBmxenus. LlenTpanbHas, oceBasi, 3epKalibHasi ciMMeTpHH. [lapaniensHbiii epeHocy.

Paspen 14

Dnemenmoul KomoOUHaAMopuKu.

ConepkaHue y4eOHOro MaTepraia

10

2,3

288 | OcHOBHbIE MOHSATHSI KOMOWHATOPHKY.

289 | IlpaBuia yMHOXKEHHs, IEPECTaHOBKH.

290 | Pemrenwe 3a1a4 Ha MOACYET YMCIIA PA3MEIIECHHH IEPECTAHOBOK.

291 | Pemrenwue 3a1a4 Ha MOJACYET YMCIIA PA3MEIIECHHH IEPECTAHOBOK.

292 | CouetaHwusi, UX CBOHCTBA.

293 | Pemenue 3a1a4 Ha OACYET YUCIA COYETAHUMN.

294 | bunomuHanbHas hopmyna HeroToHa.

295 | CgoiicTBa OMHOMHUHAIBHBIX K03 duunenTos. TpeyroipHuk [lackas.

296 | Pemenue 3aiau Ha ucnosib3oBaHue Gpopmysibl bunoma HpioToHa, iepedop BapHaHTOB.

297 | Vpok-3auer 1o teme «IeMEeHTbl KOMOMHATOPUKID).

IIpakTHyeckue 3aHATHSA:

1. Pemenue 3a7a49 Ha MOACYET YMCIIA Pa3MENICHNN TIEPECTAaHOBOK.

2. Peuienue 3aJa4 Ha IIoJC4eT Yyuciia COYCTAHUH.

3. Peuienve 3a1a4 Ha epedOp BapHUAHTOB.

4. Pemienue 3a1a4 Ha ucnoJib3oBanue gopmysisl bunoma HeroroHa.
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3auer o Teme «DIEeMEHTHI KOMOMHATOPHKI.

CamocTosiTe/ibHasi padoTa.

1.ITpopaboTKa KOHCIIEKTa 3aHATHH, paboTa ¢ y4eOHMKOM 10 BOoIpocaM K naparpadam. BeimosHeHue yrpaKHeHUH.

2. Penienrie KOMOMHATOPHBIX 3a1a4.

3. llogroroBka ncropuyeckoi crpaBku «buHOM HproToHaY.

3aueT Mo TeMe «DJIEMEHTEI KOM6I/IH3.TOpI/IKI/I>).

Pazpnen 15

Inemennot meopuu eepo;lmuocmeﬁ U MamemamuyecKolu CmamucmuKu.

10

2,3

Coaep:xkanue yueOHOT0 MaTepuaJia.

298 | CoObITHE, BEpOSITHOCTH COOBITHSI. 3HAKOMCTBO C BEPOSITHOCTEIO.

299 | CrnoxxeHue 1 yMHOKCHHE BEPOSITHOCTEH. PelieHne 3aad.

300 | IToHsTHE O HE3ABUCUMOCTH COOBITUH.

301 | BeposTHOCTH pOW3BEICHHS HE3aBUCUMBIX COOBITHH. Perenue 3aqay.

302 | JluckpeTHas cirydaiiHasi BeJIMUMHA. 3aKOH PACIpeIeICHHUS.

303 | IHousTue 0 3aK0HE OOJIBIIMX YHCEL.

304 | IlpexncrasieHue HaHHBIX. | eHepasbHas COBOKYITHOCTh. BbIOOpKa.

305 | Cpennee apupmerndaeckoe. MennaHa.

306 | Pemrenue craTHCTHUECKUX 3a0a4d.

307 | Vpok-3auer 1o Teme «IJEMEHThI TEOPHH BEPOSITHOCTEH M MAaTEMAaTHYECKOH CTATHCTHKH.

IIpakTnueckue 3aHATHUS.

1. OnpeneneHUe BEPOSITHOCTHA COOBITHS.

2. PelieHre 3a1a4 Ha CJIOKCHHUE M YMHOXKEHHE BEPOSTHOCTEH

3. Pemienue 3aa4 Ha BEPOATHOCTb NPOU3BCJACHHNSA HE3aBUCUMbIX COOBITHI

4. PerieHye CTaTUCTUYECKUX 3ajaad.

5. CTpyKTypupOoBaHU€e CTATUCTHYECKUX JIAHHBIX B COOTBETCTBYIONINX (hOpMax.

3ader (MUCbMEHHBIH) 110 TeEME «IJEMEHTBI TEOPUH BEPOATHOCTEH U MATEMAaTHUYECKON CTATUCTUKH.

CamocTosiTe/ibHasi paboTa 00y4YarommnXxcs.

1. TIpopaboTka KOHCIIEKTAa 3aHATHIi, paboTa ¢ yueOHUKOM 110 BorpocaM K naparpadam. BeinonHeHHe ypaKHEHUH.

2. Harmucanwme pedepaTta Cxembl bepHyIuTH MOBTOPHBIX UCTIBITAHUN.

3. Hanucanue pe(bepaTa ((CpC,Z[HI/Ie 3HAYCHU U UX IPUMCECHCHUC B CTATUCTUKEY.

196

Bceero: 460 yacoB

Tembl pedepaToB (10K/I1210B), HCCIEA0BATEIBCKUX IPOEKTOB.
* HenpepoiBHBIE 1po0H.

* [IpumeHEeHNE CIOXKHBIX MPOLIEHTOB B 2)KOHOMUYECKHUX PACUETAX.
* [TapauiennbHOE MPOEKTUPOBAHUE.

» CpenHue 3Hau€Hus U UX IPUMEHEHUE B CTATUCTHKE.

* BextopHoe 3a1anue NpsAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

* Crio’xeHre TapMOHHYECKUX KOJICOaHUH.

* ['padmueckoe perneHne ypaBHEHUH 1 HEPABEHCTB.

* [IpaBuibHbBIE U TOJIYIPABUIIbHBIE MHOTOT PaHHUKH.

» KoHnueckue ceuyeHus U UX IPUMEHEHHUE B TEXHHUKE.




* [lonarue muddepenmana u ero NPUIOKEHHUS.
* CxeMbl TOBTOPHBIX HUCIIbITaHUN bepHyiu.
* lccnenoBanne ypaBHEHUN U HEPABEHCTB C ITAPaMETPOM.
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3. YCJIOBUSA PEAJIN3AIIMU YUEBHOM JUCIHIATIIMHBI

3.1. TpeGoBaHusi K MUHMMAJIbHOMY MaTePHAJIbHO-TEXHHYECKOMY 00ecredeHH 0.

Peanuzanus yqaeOHON AUCIUIUIMHBI TpeOyeT HaIM4Ks yueOHOro kabuHeTa «MaTeMaTHKa
O06opynoBaHue yueOHOTO KaOHeTa:

CToJIBI ISl CTYICHTOB, CTYIIBSL.

Pabouwii cTon u cTyn nenarora.

Kitaccnas nocka.

[xadb! 17151 XpaHSHHUs] KHUT B IIOCOOMIA.

MynbpTuMeaniiHoe 00OpYyAOBaHHE, TIOCPEACTBOM KOTOPOTO YYacTHUKH 0Opa3oBaTEIbHOTO

mporecca MOTYT HIpOCMaTpuUBaTh BU3YAJIbHYI0 HMHQOpPMAIMIO [0 MaTeMaTHKE, CO3/aBaTb

MIpEe3EHTAINH, BUJICOMATEPHAIIBI, UHBIC JOKYMEHTHI.

SAE N .

3.2. Obecneyenue crieUAJIbHBIX YCJIOBH /151 00y4AIOIIHUXCSl HHBAJNI0B 1 o0ydaronuxcsi ¢ OB3
a) IS CJICTIBIX:
® [PUCYTCTBUE aCCUCTEHTA, OKAa3bIBAIOIIEr0 O0yUaroeMycs HE0OX0IUMYIO TOMOIIIb;
® BBIYCK aJIbTEPHATUBHBIX (POPMATOB METOIUUECKIX MAaTEpUaIoB (KPYIHBIN MIPUPT UITU
aynuodaitier);
0) st ci1aboBUIAIINX :
e o0ecrneunBaeTcs HHIMBUIyaIbHOE paBHOMepHOe ocBemieHue He MeHee 300 srokc;
® IIpU HEOOXOJAMMOCTH MPEIOCTABISICTCS YBEIIMYUBAIOIIEE YCTPOHUCTRO;
¢ yueOHO-METOAMYECKHE MaTepUabl O(OPMIISIOTCS YBETUYCHHBIM HIPUPTOM;
B) JUUIS TIIYXHUX U CITA00BUISIINX, TSHKEIBIMU HAPYIICHUSMU PEUH:
e obecrieuynBaeTCs HAJJISKAITIMH 3BYKOBBIMU CPEACTBAMH BOCIIPOM3BeIeHUsI HH(OpMAIUY;
® [0 UX XKEJIAHUIO TPOMEXKYTOUHAs aTTeCTalUd MOXKET IPOBOAUTHCS B MMCbMEHHOM hopme;
') C HapYyLICHUSIMHU OTIOPHO-BUTATEIHHOTO armnapara:
opranusyercsi 6e30apbepHasi apXUTEKTypHas cpefia 00pa30BaTeIbLHOrO YUpPEXKICHUs, paboyero Mecra.

3.3. UudopmanuonHoe odecneyeHue 00yueHHs.

[Tepeuens yueOHBIX U3IaHU, IHTEpHET-pECypCoB, JONOIHUTEIBHOMN IUTEPATYPHI.

Pekomenoyemasn numepamypa 0131 cmyoeHmos.

Anumos L. A. u op. Matematuka: anreOpa 1 Hayajla MAaTEMaTHUYECKOr0 aHallu3a, reomeTpus. Anredpa u
Havaa MaTeMaTHYeCKOro aHanm3a (0a30BbIi 1 yrimyoneHHbIi ypoBHH).10—11 kmaccel. — M., 2018.
Amanacan JI. C., Bymyzoe B. @., Kaoomyes C. b. u 0p. Marematuka: aaredpa 1 Hayaja
MaTemMarudeckoro ananusa. ['eomerpus. ['eomeTpus (6a30BbIi U yrayoneHHbd ypoBHH). 10—11 kmacchl.
— M., 2019.

bawmarxos M. M. MatemaTuka: yueOHUK JIJIs CTYA. YUpEexXJIeHUl cpea. nmpod. oopazosanus. —M., 2017.
bawmaxose M. M. Matematuka. COOpHUK 3a7a4y Npo(UIbHON HANIPaBIeHHOCTH: yuel. mocodue ajs CTyI.
yupexaeHuit cpen. npod. odpazosanus. — M., 2017.

bawmarxoe M. M. Marematuka. 3amayHuk: yde0. mocoOue i CTyHd. YUYPEKICHHH Cpen.
npod.odpazoBanus. — M., 2018.

bawmarxoe M. M. MatemaTnka. DNEKTPOHHBIA y4e0.-METOJl. KOMILIEKC Al CTYA. YUPEKICHHUHA Cpe.
npod. obpazosanus. — M., 2019.

bawmaroe M. U. Matematuka (0a30BbIii ypoBeHs). 10 kimacc. — M., 2017.

bawmakoe M. F. Matemartunka (6a30BbIii ypoBeHb). 11 xiracc. — M., 2017.

bawmakos M. 1. AnreGpa u Havyana aHanuza, reomerpus. 10 kiacc. — M., 20109.

bawmaxos M. . Matematuka (6a30Bbiii ypoBeHb). 10 kirace. COopHUK 3a/1a4: yued. mocodue. — M.,
2020.

bawmaxos M. . Matematuka (6a30BbIii ypoBeHb). 11 kiace. COopHUK 3a1a4: yued. mocodue. — M.,
2020.

Iyces B. A., Ipucopves C. I'., Heoneuna C. B. Matematuka Juisi npodeccuil M crenuaibHOCTEN
COLMAIbHO-9KOHOMHYECKOT0 MPOo(uiIs: y4eOHUK JUIS CTYHA. YUpeKACHU# cpel. mpod. oOpazoBaHUsd. —
M., 2017.

22



Konsieun FO.M., Tkaueea M. B, @edeposa H. E. u op. MatemaTuka: anredpa U Hadajga MaTeMaTHYECKOTO
aHanm3a. AnreOpa W Hadaa MaTeMaTHYEeCKOTO aHaiau3a (0a30BbIM W yriayOieHHbINH ypoBHH). 10 kimace /
nox pex. A. b. XKuxuenko. — M., 2018.

Konsieun IO.M., Txauesa M. B., @edeposa H. E. u op. Maremaruka: anrebpa 1 Hadajga MaTEMaTHIECKOTO
aHaim3a. AnreOpa U Hadyalla MaTeMaTHYeCKOro aHanu3a (0a30oBbIid U yriayOneHHbIH ypoBHH). 11 Kmacc /
nox pea. A. b. KXuxuenko. — M., 2019.

Pekomenoyemasn numepamypa 011 npenooasameneil.

®depnepanbHbiii 3ak0H 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit deaepanumy.

[Ipukaz MunucrepctBa oOpa3zoBanus u Hayku P® ot 17.05.2012 Ne 413 «OO06 yTBepKIaeHUU
¢denepaabHOrO rocynapcTBEHHOTO 00pa3oBaTelNbHOrO CTaHAapTa cpenHero (TMONHOTO) OO0IIero
00pazoBaHUM.

[Tpuka3 MunuctepctBa ob6pazoBanust U Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHMH M3MEHEHUI B
[Ipuka3z MunuctepcTBa obpazoBanus u Hayku Poccuiickoit @enepammu ot 17.05.2012 No 413 «“O06
YTIBEPXKICHUH (peiepaibHOTO TOCyIapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa CPeAHEro (IOJIHOTO)
o01rero oopa3oBaHUs».

[Tucemo /[lemapTameHTa rocynapCTBEHHON IMONUTHKU B cdepe MOArOTOBKM padoumx kaapos u IO
MunucrepctBa obpazoBanus u Hayku P ot 17.03.2015 Ne 06-259 «PexomeHnanuu 1mo opraHu3anuu
MOJIyYEHHUs CPEeAHEro o0miero 00pa3oBaHus B Mpeeaax OCBOCHUS 00pa30BaTEebHBIX MPOTPAMM CPEIHETO
npodeccuoHansHOr0 00pa3oBaHMsl Ha 0a3e OCHOBHOIO 00IIEro 0oOpa3oBaHUS C y4eTOM TpeOOoBaHUMN
denepanbHBIX TOCYIApPCTBEHHBIX OOpa30BaTEIbHBIX CTAaHAAPTOB M TONy4aeMOW Tpodeccuu Win
CHEIHMAIBHOCTH CPEIHEro MpodeccnoHaIbHOTO 00pa30BaHUSD.

bawmarxoe M. M. MaTemaTuKa: KH. JJI IIPENOaaBaTelis: MeTol. mocobue. — M., 2019.

bawmaros M. U., [{vicanos [1I. 1. Metoauueckoe nocodue misg noarotroBku k EI'D. — M., 2020.
Humepnem-pecypcol.

1.Caiir MunucrepcTBa obpazoBanus u Hayku PO http://mon.gov.ru/

2.Poccuiickuii 00pa3oBareibHbIi mopTan WWW.edu.ru

3.Caiitr ®I'OY DenepanbHblii HHCTUTYT pa3BUTHs 0Opa3oBanus hitp://www.firo.ru/

4.Caiit ®eaepanbHOro areHTCTBa 1Mo oopasoBanuo PO www.ed.gov.ru

5. www. fcior. edu. ru (MadopMaloHHbIe, TPEHUPOBOUHBIE U KOHTPOJIbHBIC MATEPHAIIBI).

7. www. school-collection. edu. ru (Equnast koyutekimu mudpoBbIX 00pa30BaTebHBIX PECYPCOB).

8. http://www.mccme.ru Best anemenTapras Matematuka: CpeHss MaTeMaTHYeCKas HHTEPHET-IIKOJIA.

9. http://www.math.ru Marepuansl o Maremarrke B EnuHoi kosuekunu udpoBbIX 00pa30BaTeIbHBIX
pecypcoB.

10. http://www mathematics.ru MaTemarika B MOMOIIb IIKOJIBHUKY U CTYICHTY (TECThI IO MAaTEMaTHKE
online)

11.http://www mathtest.ru Marematuka B IIKOJIE: KOHCYJIbTAIIMOHHBIN IIEHTP.

12.http://school.msu.ru Maremaruka. llIkona. Byaymee. Caiit yuntens matematuku A.B. [lleBkun
13.ttp://www.exponenta.ru ITopran Allmath.ru — Bcst MaTemaTrka B 0JJHOM MecTe

14. http://www.allmath.ru TlpuknanHas MareMaTHKe: CIPABOYHUK MAaTEMATUYECKUX (HOPMYJI, IPUMEPHI U
3a]1auu C peleHUs MU

15. http://www.pm298.ru TTpoext KidMath.ru — JleTckast MaTemaTnka

16.http://www.kidmath.ru Caiit snemenTapHoit maremaruku Jmurpus ['ymuna
17.http://www.mathnet.spb.ru Yuaumcs o bammakoBy — Marematika B IIKoJIe

18. http://www.bashmakov.ruOnumMmnuaabl 1 KOHKYpPCHI 110 MaTeMaTHKe JIJIsl IIKOJIBHUKOB Beepoccuiickas
OJIUMITHA/IA ITKOJILHUKOB M0 MaTeMaTHKE

19. http://math.rusolymp.ru 3agaunuk 17151 HOATOTOBKH K OJMMITHAIaM 10 MAaTEMaTHKE
20.http://tasks.ceemat.ru 3anumarensHas matemMaTika — OJNUMIIHAIBI, UTPbI, KOHKYPCHI TI0 MATEMAaTHKE
JUTSI TKOJTBHUKOB

21.http://www.math-on-line.com MareMaTHYeCKHE OJIMMITHA/IBI TS IKOJIBHUKOB
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4. KOHTPOJIb U1 OLIEHKA PE3YJIbTATOB OCBOEHUWS YUYEFHOM JUCIUILIMHBI

«MATEMATUKA».

4.1. ®opmbl M METOABI KOHTPOJISI M OLIEHKH Pe3yJIbTATOB 00y4eHus!
KoHTpo/Ib M O1leHKa Pe3ysIbTaTOB OCBOEHHS Y4eOHON AUCHUILIMHBI OCYLECTBISIETCS MIPENoiaBaTesieM B
IIPOLIECCE MPOBEACHUS NMPAKTUYECKUX 3aHATHI, TECTUPOBAHUS, & TaKXKE BBINOJIHEHUS O0YYaroIIMMMCS
VH/IMBUYaJIbHBIX 3a/1aHUH, IPOEKTOB, UCCIIEI0OBaHUM.

Buabl KOHTPO/ISA: TEKYIIHA, IPOMEKYTOYHBbIH, HTOrOBbIN

Pe3ynbTaTel
oOyueHus

OcHOBHBIE TTIOKa3aTeH OLEHKU pe3yabTaTa

q)OpMBI " MCTOABI KOHTPOJIA U
OLICHKHU PE3YJIbTATOB 00yUYeHUs

JInyHOCTHEBIE
pe3yabTaTh

Ywmeer:

- TOTOBHOCTh M CIIOCOOHOCTH K OOpa3OBaHUIO, B TOM
yuclie caMoo0pa30BaHUIO, Ha MPOTSHKEHUH BCEU KU3HU;
CO3HATEIHHOE OTHOIIICHUE K HENPEPHIBHOMY
00pa3oBaHUIO KaK YCIIOBUIO yCTIEUTHOU
poeCCHOHAIBHON U OOIIECTBEHHOM JCSITEIIbHOCTH;
—TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIbHON
TBOPYECKON U OTBETCTBEHHOU JIEATEIBHOCTH;
—TOTOBHOCTh K KOJUIEKTUBHOI paboTe, COTPYAHUYECTBY
CO CBEpPCTHHKAaMH B 00pa3oBaTelbHOM, OOIIECTBEHHO
MOJIE3HOHM, Yy4eOHO-HCCIIeI0BAaTEeIbCKON, MPOEKTHOW U
JIPYTHX BUJAX JIESTCIBHOCTH,

—OTHOIIEHUE K MPO(PECCHOHAIBHON NEATEIHPHOCTH Kak
BO3MOXKHOCTH ~ y4YacTHSi B  DEIIEHUH  JIMYHBIX,
OOIICCTBCHHBIX, rOCY/IapCTBEHHBIX,
oOIIeHAIIMOHATBHBIX MPOOIIEeM;

3Haer:

-c(hopMHPOBAHHOCTH MPENICTABICHUI O MaTeMaTHKe Kak
VHHUBEPCATHHOM SI3BIKE HayKH, CpencTBe
MOJICTIUPOBAHUSl SBIEHUH U TMPOILIECCOB, UACIX U
METOJIaX MaTeMaTHKU;

—TIOHUMaHUE 3HAYMMOCTH MaTeMaTUKH [ Hay4yHO-
TEXHHYECKOTO Tporpecca,

-c(hopMHPOBAHHOCTH OTHOIICHUS K MaTeMaTHKe KaK K
4acTH OOIIEYeTIOBEUYEeCKON KYJIBTYPhI Yepe3 3HAKOMCTBO
C UCTOpUEH pa3BUTHUS MaTeMAaTUKH, DBOJIOIUEH
MaTeMaTHYCCKUX HJICH;

—pa3BUTHE JIOTUYECKOTO MBIIIJICHUS,
MIPOCTPAHCTBEHHOTO BOOOPAKCHHS, AITOPUTMHUCCKOMN
KYJIBTYPbl, KPUTUYHOCTH MBIINUICHUS Ha YpPOBHE,
HeoOXxomumMoM st Oyaymiedl  mpodeccroHaIbHOM
NESTENIbHOCTH, IS TPOJOJDKEHUs 00pa3oBaHUS U
caMmoo00pa30BaHMsI;

—OBJIQJICHUE MATEeMAaTUYECKUMHU 3HAHUSMHU U YMEHUSIMU,
HEOOXOUMBIMH TTOBCETHCBHOW JKWU3HH, ]I OCBOCHUS
CMEXHBIX  €CTECTBEHHOHAyYHBIX  JUCHUIUIMH U
JUCITUTUIAH TPO(eCCHOHATBHOTO KA, JIJIS TTOTydeHUS
o0Opa3oBaHus B 00J7acTAX, HE TPEOYIOUINX YrIyOJIeHHON
MaTeMaTHIECKOH MO OTOBKH.

dukcupoBaHue  pe3yIbTaTOB
HaOIIOACHUI 3a
JEATENLHOCTBIO  00yYaroIuXCs
B IPOLIECCE OCBOEHUS y4eOHOUH
JTHMCIUTITHHBI

Meranpeamer
HEIE
pe3yJIbTaThl

Ymeer:
-yMEHHE CaMOCTOSTEIBHO OTIPENIeTATh e
ACATCIIPHOCTH MW COCTABJIATHh IIIIaHBI JOCATCIBHOCTH,

[TpakTrueckue, rpadguieckre
paboThI, MOJIEIMPOBAHUE.
IIpoBepka pe3ynbTaToB
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CaMOCTOATENIBHO  OCYLIECTBIIATh, KOHTPOJHMPOBATH U
KOPPEKTUPOBATh  JEATEIIbHOCTh;, HCIIOJIb30BaTh BCE
BO3MOXHBIE PECYPCHI ISl JOCTHXKEHUS IOCTABIECHHBIX
HeNnel U peanu3aliy IJIaHOB ACSITeITbHOCTU; BHIOUPAThH
YCIICLLIHBIE CTPATETUH B PA3JIUYHBIX CUTYALUAX;

—yYMEHHE MPOAYKTUBHO OOIIATHCA U B3aUMOJICHCTBOBATH
B IPOLECCE COBMECTHOW JI€ATEIbHOCTH, YYUTHIBATH

MO3UIUU JIPYTHX Y4aCTHUKOB JIESITEIbHOCTH,
3¢ dexTUBHO paspeniaTh KOHMIUKTHI;

—BJIAJICHNEC HAaBBIKAMU  MO3HABATEJIBHOH,  Yy4eOHO-
UCCIICIOBATEIIbCKOW M TPOCKTHOM  JIEATEILHOCTH,

HABBIKAMHU  pa3pelIeHus] TpoOJieM; CHOCOOHOCTh U
FOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOJ0B
perieHus MPAKTUYECKUX 3ajay, MIPUMEHEHUIO
Pa3JIMYHBIX METOJIOB MO3HAHMUS;
—TOTOBHOCTb H CIIOCOOHOCTh
nH(pOpMaIMOHHO-TTI03HABATEILHOM JIeSATEILHOCTH,
BKJIIOYAasT YMEHUE OPHUEHTUPOBATHCS B  PATHUUYHBIX
HMCTOYHHMKAX HWH(OpMAIUU, KPUTHYECKH OIICHUBATH H
UHTEPIPETHPOBATh HMH(DOPMAIHIO, TOJIy4aeMyl W3
Pa3JIMYHBIX UCTOYHUKOB;

—BJIQJICHUE SI3BIKOBBIMU CPEJCTBAMU: YMEHHE SICHO,
JOTMYHO M TOYHO M3Jaratb CBOK TOYKY 3pEHMUS,
WCII0JIH30BaTh aJICKBAaTHBIC S3BIKOBBIC CPEICTBA;
—BJIQJICHUE HABBIKAMH ITO3HABATEIBHOW pedIeKCHH KaK
OCO3HAHUS, COBEPIIAEMBIX JIECWCTBUI M MBICIUTEIbHBIX
MPOLIECCOB, HX PE3YJbTATOB M OCHOBAHWM, TI'pPaHUI
CBOEro 3HAHWA M HE3HAHMS, HOBBLIX I103HABATEJILHBIX
3a/1a4 ¥ CPEJICTB JJIsl UX JIOCTUKEHUS;
—IeJICYCTPEMJICHHOCTh B TOMCKaX W  TPUHSATHU
pelieHuit, cooOpa3uTeIbHOCTh U MHTYHUIIHUS, Pa3BUTOCTh
MPOCTPAHCTBEHHBIX  MPEACTaBICHUH;  CHOCOOHOCTH
BOCIIPUHUMATh KPacoTy U TApMOHHUIO MUPA;

3Haer:

-3HaYEHUE MaTEeMaTUYECKON HAyKH JJIsl PelIeHUs 3aaad,
BO3HHKAIOIIUX B TEOPUU U MPAKTUKE; ITUPOTY U B TO K€
BpeMsi OIPaHUYEHHOCTh NPUMEHEHUS MAaTeMAaTHYECKHX
METOJIOB K AaHAJIM3y W HCCIEIOBAHUIO MPOLECCOB H
SBIIEHUY B MIPUPOJIE U OOIIECTBE;

-3HaYEHUE TMPAKTHUKA M BOIMPOCOB, BO3HUKAIOUIUX B
camoii MaTtemaTtuke Il (POPMHpPOBAHUS H Pa3BUTHUS
MaTeMaTUYeCKOW HAyKH; HCTOPUIO Pa3BUTHS TOHSATHS

K CaMOCTOATEILHOMI

qucia, CO3JdaHusA MaTeMaTHu4CCKOro aHalim3a,
BO3HHUKHOBCHUSA U pa3BUTUA I'COMCTPUU,
-YHHBepcaHBHBIﬁ XapakTep 3aKOHOB JIOTUKH

MaTEMAaTHYCCKUX paccymneHHﬁ, HUX MPUMCHUMOCTb BO
BCEX 00JIaCTAX YEIOBEUCCKOM ACATCIIBHOCTH,

BBIIOJIHCHUS CaMOCTOSTCIbHOMI
paboTbl  oOydvaromuxcs B
COOTBETCTBUH C TEMAaTHKOU
WHJUBUIyaJIbHBIX TIPOEKTOB;
3amura pedepaTos,
WHJIMBUIyaJIbHBIX TTPOEKTOB.

HaGmronenue; aHaJIu3;
UHTEpPIPETAUsT  PE3yJIbTaTOB
HaOJIFO JEHUI 3a

AEATEINBHOCTBIO 00YYarOIIMXCS
B IIPOIIECCE OCBOCHUS padoueid
POTPaMMBbI yueOHO
JMCIMIUTUHBL

-BEPOATHOCTHBIM  XapakTep pa3ju4HbIX IPOLECCOB

OKPY’KaIoILEero Mupa.
IIpenmerHble | YMmeerT: Texkynmii KOHTPOJIb:
pe3yabTaThl -BJIAJICHUE METOJAaMHU JIOKa3aTelbCTB M AITOPUTMOB | YCTHBIM U IHUCBMEHHBIA OINPOC;

peUiCHus, YMCHHC nux IIPUMCHSATD, IIPOBOIUTH
JOKAa3aTCIIbHBIC PACCYKACHUSA B XOAC PCUHICHUA 3a1aY,
—BJIaACHUC CTaHJApTHBIMU npueMamMu pEeicHuA
palOHAJIBHBIX U UPPALMOHAIIBHBIX, ITOKA3aTCIIbHBIX,

MIPaKTUYECKHE paboTsl,
KOHTPOJIbHBIE ~ paboThl 1O
TeMaM, TECTUPOBAHHUE,
HaOJII0ICHHUE; aHaIu3;
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CTEIEHHBIX, TPUIOHOMETPUYECKUX  YPaBHEHUU U
HepaBeHCTB, X CHUCTECM, HCIIOJIB30BAHHUEC T OTOBBIX
KOMITBIOTEPHBIX TMPOTpaMM, B TOM YHCJIE IS TOHMCKa
IIyTU PELICHUS U WIIOCTPAlUU PELICHUS YPABHEHUU U
HEPABCHCTB;

3Haer:

-c(hopMHPOBAHHOCTH MPEICTABICHUNA O MaTEMaTHKE Kak
qactu MI/IpOBOﬁ Ky.HbTypr n MCCTC MATCMATHKH B
COBPEMEHHOM  I[MBWJIM3AIMH, CHOCO0AaX  ONHCaHUs
SIBHCHI/Iﬁ peaHLHOFO MI/Ipa Ha MaTEMaTU4YCCKOM A3BIKE,
-c(hopMHPOBAHHOCTH MPEJICTABICHUH O MATEMAaTHICCKUX
IIOHATHUAX KaK Ba)KHefILHHX MaATEMATHYCCKUX MOJICIIAX,
MO3BOJIIOIINX OIMHUCHIBATH U M3y4aTh Pa3HBIC MPOLIECCHI

51 SIBJIICHUS; IIOHUMAaHHE BO3MOYKHOCTH
AKCHOMAaTH4YECKOTO  IIOCTPOEHUS  MaTEMaTHYECKHUX
TEOPUL;

-c(hOPMUPOBAHHOCTb ~ NPEJACTaBIEHUI 00 OCHOBHBIX
MOHATUAX MAaTEMAaTHYECKOI0 aHalIu3a M UX CBOMCTBAX,
BIAJICHNE YMEHHUEM  XapaKTEpHU30BaTb  IIOBEIECHUE
(GyHKIMHI, HMCNOJIb30BAaHUE IOJYYEHHBIX 3HAHUW JUIS
ONMCAHNA U aHAJIN3a PEATIbHBIX 3aBUCHUMOCTEM.

UHTEpHpETalis  pPe3yJIbTaTOB
HaOIIOACHUI 3a
JeATEIIFHOCTRIO  00Y4JaroImuXcst
B IpoIlecce OCBOCHUsSI paboueit
POTPaMMBbI y4eOHOMI
JUCIIUTUTHHBL.

[IpomexxyTouHas arrecranus:
3aueT, qud. 3a4eT, IK3aMEH.
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