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|. Heau n 321244 AUCHUIJIMHBI (MOYJIs1):

Heab aucuMNIMHBI GOPMUPOBAHUE y OOYHYAIOLIUXCS TEOPETUYECKMX M METOJO0JIOIMYECKHX
OCHOB KOMIIETEHTHOCTHOTO MOJX0/1a B cdepe oOyueHUs MaTeMaTHKE; pa3BUTHE Mpodeccuo-
HAJIBHBIX U CIIELUAJIbHBIX IPEIMETHBIX KOMIETEHIMH o0yJaromuxcsa. ITOMy CIOCOOCTBYET Jie-
TaJIbHOE U3y4eHHE (YHIAMEHTAIBHBIX MOHATUH COBPEMEHHOW MareMaTHKH. boibioe BHHMa-
HUE YIENeTcs Pa3iIu4HbIM MAaTEeMATHYECKUM KOHCTPYKLHSAM, KOTOPBIE IO3BOJSIOT CBOJWUTH
U3y4EHHE CIOXKHBIX 0OBEKTOB K 00JIee MPOCTHIM U SIBIISIIOTCS OJHUM M3 HHCTPYMEHTOB IIPH pac-
CMOTPEHUH OCHOBHBIX MATEMaTHYECKUX MOHATUH, a TaKKe K. MOCTPOECHUI0 MATEMAaTHYECKUX
MOJIeNIel ¥ TPOBEACHUIO HEOOXOIUMBIX PAcYETOB B paMKaX MOCTPOCHHBIX MOJICIICH.

3agaum QM CUMILTHHBI

o BOCIUTaHME O0IIEH MaTeMaTUYeCKO KYIbTYpPbI;

o croco6cTBOBaTh (DOPMHUPOBAHHIO y CTYACHTOB HABBIKOB PabOTHI ¢ y4eOHOI U Ha-
YYHO-METOJAUYECKON JTUTEPATYPOU.

o (dbopMupoBaHue Yy 00y4arOIMUXCsl TEOPETUUECKUX U METOJ0JIOTMUYECKUX OCHOB KOM-
METEHTHOCTHOTO 1MoAX0/1a B cepe 00yueHHs] MaTeMaTHKE;

o OCBOCHHE OOYYAIOUIMMHUCS CIIOCOOOB pa3padOTKU COACPKATENBHOW M TPOLECCY-
aTLHOM COCTaBJIAAIOIIMMH KypCa MATCMATHKU B O6HII/IX u HpO(l)GCCI/IOHaJILHI)IX
y4eOHBIX OpraHu3alNsIX;

o MOJTy4eHue OOIIETo MPEACTaBICHUSI 00 OCHOBHBIX MaTEMAaTUUECKUX KOHCTPYKIIUAX,

o CO3/JIaHUE YCIOBUH ISl OCO3HAHMS CTYJEHTAMU MHOTO00pa3usi BHyTpUMaTeMaTu-
YECKHUX CBHSCﬁ, Hapsaay ¢ MEKIPECAMCTHBIMHA CBA3AMMU

o (dbopMUpOBaHNE YMEHUS YCBOCHUS MaTepuaia ¢ 00IbIIoN aOCTPaKTHOCTHIO MOHS-
TUH

o pa3BuTHe TPO(HEeCCHOHATBHBIX U CIIEHUATbHBIX TPEIMETHBIX KOMIETEHIIUN 00Y-
YAIOIIUXCS.

. OBJIQJICHHEC PA3TMYHBIMI HHTEPAKTUBHBIMHA METOIaMHU 00y4eHUs B cepe oOpa3o-
BaHUsA C HO3I/IHI/II71 KOMIIECTCHTHOCTHOI'O ITIOAXO0A4a,

o OBJIaJICHHE METO/IaMU Pa3padOTKU IUAarHOCTUK OIIEHKH YPOBHA (hOpMHUpPOBaHUS
KOMITETEHIINI U KOMIIETEHTHOCTEH B y4eOHOM MpoIiecce.

1. MecTo nucuunimubl B cTpykrype OIIOIL:

2.1. Tuctunnuna «DopMupoBaHue pe3yIbTaTOB OCBOCHHsI 00pa30BaTEeIbHONW MPOTPAMMBI» OT-
Hocuted K 0noky b1 (ucuunnunsel), o0s13aTenbHas 4acTb.

2.2. Jlng m3ydeHus JAaHHON y4eOHOM AUCHMILTUHBI (MOIYJs) HEOOXOIUMBI 3HAHUS, YMEHUS U
HABBIKH, POPMUPYEMBIC TTPEIIICCTBYIONTUMH JTACITUTUTHHAMH :

b1.B.03 Anre6pa

b1.B.01 MaremaThuecKuii aHAIIN3

b1.B.04 JIuckpeTrHas MaTeMaTHKA U TEOPUS YMCET

b1.B.05 I'eomeTpus

2.3. TlepedyeHb MOCIEAYIONUX YICOHBIX TUCIUIUIAH, JUISI KOTOPBHIX HEOOXOAMMBI 3HAHHS, YMe-
HUS ¥ HaBBIKH, (GOpMHUpYyEMbIe TaHHOW y4eOHOM TUCITUTLINHOM:

51.0.23 Pentenne npodeccrnoHanbHbIX 32134 (IIPAKTUKYM)

51.0.24 ®opMupoBaHKe pe3yIbTaTOB OCBOSHMS 00pa30BaTEIbHON IPOrpaMMBbI

b1.0.25 CoBpeMeHHLIE HAIIPABJIEHUS PAa3BUTHUI HAVKH

I11. TpeGoBaHus K pe3yJibTaTaM 0CBOEHUS JMCHHUILIMHBI (MO1YJI51):

[lepeuenp mIaHUPyEMBIX PE3yJIbTATOB 00YUEHHUS 110 TUCHUIUIMHE (MOJYJII0), COOTHECEH-
HBIX C MHAWKATOPaMH JJOCTHKEHUS] KOMIIETeHIUH



Komnerenuus

NuaukaTopbl KOMIIETEH-
1107071

Pe3yabTarnl 00yyeHus

VK-1
Criocoben  ocyIecTs-
JATH  TIOUCK, KPUTHYECKHH

aHaJ3 ¥ CUHTE3 WHPOPMALHH,
IPUMEHSTh CHUCTEMHBIH IOA-
XOJl sl pelIeHUs] MOCTaBJIEH-
HBIX 3a7a4

I/IHKYK 1.2

IIpumensier cucTeMHBIHN 10]1-
XOJI JUTsI pEIIeHUs TOCTaBIICH-
HBIX 3a/1a4

OIIK-2.
CriocobeH yyacTBOBaTh B pas-
paboOTKe OCHOBHBIX W JIOTOJI-
HUTEILHBIX 00pa30BaTEIbHBIX
porpamm, pa3pabaThIBaTh
OTJCNbHBIC X KOMIIOHEHTHI (B

TOM YHUCJIE C HCIIOJIB30BAHHEM

WK ok 1

y4acTByeT B pa3paboTKe oc-
HOBHBIX U JIOMOJHHUTEIBHBIX
00pazoBaTeILHBIX ITPOTPAMM

WH(POPMAITMOHHO-
KOMMYHUKAIIUOHHBIX ~ TEXHO-
JIOTHH)
OIIK-5 MK orns 3.
Criocoben  ocyIiecTs- dhopmyupyet BBISBIICHHBIE

JSTH KOHTPOJIb U OLEHKY (op-
MHUPOBaHUS PE3yIbTAaTOB 00pa-
30BaHUs 00YYaIOMINXCS, BBISB-
JSATh U KOPPEKTHPOBATh TPY/I-
HOCTH B 00y4eHHUHN

TPYJHOCTH B OOYyYCHHUHU U KOP-
PEKTUPYET mpoiecc 00yueHUs
Ha BCEX JTarnax

OIIK-8

Criocoben  ocyIecTs-
JIATH IEeJaroru4eckyro  Jes-
TEILHOCTh Ha OCHOBE CIIeIH-
QIBHBIX HAYYHBIX 3HAHUH

MK onks.1
JleMoHCTpHpYET criennaibHbIe

Hay4YHbIC 3HAHUS B T.4. B
MpeIMEeTHOM 001acTn

3HATD:

OCHOBHOM MOHATUHHO-
TEPMHUHOJIOTUYECKUH amnmapar Teo-
pPUM KOMIIETEHTHOCTHOTO IOJXO0Ja!
KOMITETEHTHOCTb, KOMIIETEHLIUH,
o0Opa3zoBaTenbHbIE  KOMIIETEHIIMH,
KJIIOYEBbIE KOMIIETEHIMH, YPOBHHU
KOMIIETEHTHOCTEH, TOKa3aTenu u
KpUTEpHH YPOBHEW cdopMupoBan-
HOCTH KOMIIETCHIIUH, (HOpMBI Opra-
HU3AIMKA JIEATENBHOCTH O0y4aro-
LIUXCS, JUArHOCTHKA, OLIEHKA Hes-
TEJIBHOCTH OO0y4aroluxcs, OCHOB-
HBIE BUJIbI OLICHOYHBIX CPE/ICTB.
IpeIMEeT W HaINpaBlICHUs pPa3BUTHUSA
MaTeMaTHKH KaK HAay4YHOTO 3HaHUS
U KaK y4eOHOH TUCUUIUINHBI;
MpEeIMET W HANpPaBJICHUS PAa3BUTHUS
TEOPUHU M METOAMKH OOY4YECHHS Ma-
TEMaTHKE KaK Hay4YHOTO 3HAHHS U
KaK y4yeOHOW TUCIMIUIHHBL.
OTIpeiesICHUsI OCHOBHBIX MaTeMaTu-
YECKUX MOHATUH; (OPMYIUPOBKU
OCHOBHBIX TE€OpEM;

OCHOBHBIE anreOpanvecKkue CTpyK-
TYypBbl, UX IPOCTEHIINE CBOUCTBA,
(GbopMyInbl, MO3BOJSIOIINE PELIATh
MIPAKTUYECKUE 3a/a4u;

CYThb METOJIOB PELICHUSI MaTeMaTu-
YECKHX 3a]ad.

YMeTh:




® PacIO3HABATh OCHOBHBIC TOHSTHS
TEOPUU  KOMIICTCHTHOCTHOTO TIOJI-
X0Jla: KOMIIETEHTHOCTh, KOMIIETEeH-
MU, 00pa30BaTC/IbHBIC KOMIIETCH-
LMW, KJIFOYEBBIC  KOMIICTCHIIUH,
YPOBHH KOMIIETEHTHOCTEH, (OpPMBI
OpraHM3allid ACSTeTbHOCTH 00y-
YaIOIIMXCS, IUArHOCTUKA, OICHKA
JIESATSIILHOCTU O0yUarOIIHXCS;

o OTIMCHIBATh CONEPKATENbHYIO
W TPOIECCYaTbHYIO COCTABJISIONIYIO
Kypca  MaTeMaTHKH  OOmUX U

podeccuoHaTbHBIX y4eOHBIX
OpraHu3aluii;

o MPOEKTUPOBATH OPTaHU3AIIIO
u peanuzanmto Pa3THMYHBIX

HWHTEPAaKTHBHBIX METOJIOB OOY4CHUS B
chepe oOpazoBaHHS C  TIO3WIUH
KOMITETEHTHOCTHOT'O TIO/IX0/1a;

. IIPOCKTUPOBATH JUATHOCTUKY
u OIICHKY YpPOBHHA
c(hOpPMUPOBAHHOCTU KOMIICTCHIIMIA U
KOMITETeHTHOCTE! B y4aeOHOM
IpoIIecce;

o pa3pabaThiBaTh CpencTBa

OUAarHOCTHKH ¥ OLUEHKH  YPOBHS
c(hOpPMHUPOBAHHOCTH KOMIICTEHIIMH M
KOMITETEHTHOCTE! B yaeOHOM
npoiiecce;

® TIPOBOAWUTH HCCIICAOBaHMA, Ha-
MIpaBJCHHbIE HA aHalIM3 TpeOOBaHWI
CTaHIApPTOB, COOTBETCTBHA MM CO-
JICpKaHUsI CPEJICTB OOYyYEHHUST U KOH-
TPOJISL.

® IPOBOANTE HMCCIEIOBAaHUs, Hapas-
JICHHBIE Ha pa3paboTKy CpeAcTB 00y-
YeHUS! W KOHTPOJSI, COOTBETCTBYIO-
HIMX TPEOOBAaHUSAM CTaHIAPTOB.

e Ha OCHOBE aHaIW3a YBUIETb U
KOPPEKTHO c(hOpMYIHpOBaTh MaTe-
MaTHYECKH TOYHBIH pe3ynbTarT,

®  TIPaMOTHO TIOJNIb30BAThCS SI3BI-
KOM TIPEAMETHOM 001aCcTH,

e  OmepupoBarthb a0CTpaKTHBIMU
0o0BbeKTaMH,

®  [PUMEHSTH H3y4YCHHBIE Teope-
MBI JJISl PEUICHUsl 3agad IMpaKTHde-
CKOT'0 ¥ TEOPETHYECKOTO XapaKTepa
Baaaern:

o crocodamu pa3paboTKu
COJIEpKATENbHOM M TMpoLecCyaIbHON
COCTABIISIIOIIMMHU Kypca MaTeMaTHUKH
001X u poeCCHOHANBHBIX
yueOHBIX OpraHu3aLuii;

. PasInYHBIMU
HWHTEPAKTUBHBIMU METOIaMHU




oOydyeHusi B cepe oOpasoBaHHs C

HO3I’II.IPII>1 KOMIICTCHTHOCTHOT'O
moaxona,

. JMAarHOCTUKAMH  OLICHKH
YpOBHS c(OpMHPOBAHHOCTH

KOMIETEHIINI U KOMIIETEHTHOCTEN
B yueOHOM Mporiecce,

. OCHOBHBIMHU
MaTEMATHYCCKUMHU METOAaMU
pelieHus 3a1ad,

. npodeCcCHOHATBLHBIM
SI3BIKOM COBPEMEHHO
MaTEMAaTUKU, T'paMOTHO

NPUMEHATh €ro TMpPH PEIICHUH
MaTEMaTHYECKUX W TPUKIATHBIX
3a1a4.

IV. COAEP)KAHUE U CTPYKTYPA JUCHUIIJINHBI

4.1. O6beM TMCUUILTAHBI (MOIYJA) H BUABI YU4eOHOMH padoTsl (pazaensercs no ¢gopmMaM o0yueHus)

Bua yue6Hoii pa6oTsI Bcero ua- Cemectp (-b1)
‘c-l(;?lll)/lx . 7 8 9 10
eIUHMIL

AyauTopHbIe 3aHATHUS (BCEro) 172 48 32 64 28

B Tom umce: - - - - -

Jlextuu (JIek)/(Dnextp) 78 16 16 32 14

[Mpaktuyeckue 3austus (I1p)/ (Dmextp) 94 32 16 32 14

JIabopartopubie padboTs! (J1ad)

Koncyabranun (Konc) 4 1 1 1 1

CamocrosTeabHas pagora (CP) 194 77 67 15 35




Bun mpomexyTouHo#l aTrecTanuu (3ayeT, 3K3aMeH), OK3a- | 3a4€T | 5K3a- | 3a4eT
vacel (KoHTpOIIB) 34 38
MCH MCH
Kontpois (KO) 36 10 8 10 8
KouraktHas pa6ora, Bcero (Kour.pa6) 213 59 41 76 37
OO61mas TpyA0EeMKOCTb: 3a4ETHBIE €IUHUIIEI 13 5 3 3 2
9acshl 468 180 [ 108 |108 |72

4.2. Conep:xxaHue y4eOHOT0 MaTepUaJIa TUCUMILTHHBI (MOTYJIs1)
Cemectp 7

Paznen 1. Inockue u npocTpaHCTBEHHBIE KPUBBIE

[TonsiTne kpuBoii. BexTopHast pyHKIMS CKaasipHOTO apryMeHTa. [JinHa Iyru KpuBOiA.
Conpooxnatouuii TpexrpanHuk @pene. Kpususna kpuBoid. AOCOIIOTHOE KpydeHHE.
Kpyuenue.

Pa3znen 2. HauanbHble NOHSTHS TEOPUU IOBEPXHOCTEHN B €BKJINI0BOM POCTPAHCTBE
IToBepxHOCTH B €BKJIMJOBOM IIPOCTPAHCTBE, IPOCTHIE U INIaJIKUE OBEPXHOCTU. KpHBBIe HA
nosepxHoctu. KoopanHaruele inHnK. KacaTenbHas IUIOCKOCTh U HOPMaib.

[TepBas kBagpaTHuHas popMa HOBEPXHOCTH.

JnuHa 1yru KpuBOi Ha MOBEPXHOCTH.

VYron Mexay KpUBBIMU Ha TIOBEPXHOCTH.

[Tmomaas MOBEPXHOCTH.

Bropas kBanparuunas ¢opma.

Cemectp 8

Paznen 1. KomneTeHTHOCTHBIN MOAX0A B 00111€M U IpoeCcCUOHaTIbHOM 00pa30BaHUU

1.1. ITpoGaembl ¥ NEPCHEKTUBBI peaTn3alui KOMIIETEeHTHOCTHOTO OX0/1a B 00pa30BaHUM.
VYcnoBus BO3HUKHOBEHHUS KOMIIETEHTHOCTHOTO TMOJXOJa KaK: HEO0OXOIMMOCTb OOHOBIIEHUS
colepkaHus 00pa3oBaHHMsS B OTBET Ha M3MEHSIOLIYIOCS COLMAIBHO-3KOHOMUYECKYIO
peasbHOCTh; O00O0OIIEHHOE YCIIOBUE CIOCOOHOCTH uejaoBeka 3(PQEKTUBHO JAEWCTBOBAaTH 3a
npezenamMu y4eOHBIX CIO’KETOB U YYEOHBIX CUTYallMif; BO3MOXKHOCTb 1€JIEBOT0 (POPMHUPOBAHUS
KOMIETEHTHOCTH Y4alUXCS.

Psin npoGiem B cucteme o01ero u npoecCHoHaIbHOr0 00pa30BaHu s, MEIIAIOUINX peaTu3aliu
KOMIIETEHTHOCTHOT'O [T0/IX0/1a: TpobiieMa yYeOHUKOB U UX aJlaliTal[ii B YCIOBUSAX COBPEMEHHBIX
IYMaHUCTUYECKUX UJeH U TeHJIEHIMH B 00pa3oBaHUM; MpobiieMa rocyAapCcTBEHHOIO CTaHAapTa,
€ro KOHIEMNIINH, MOJIETTN ¥ BO3MOXKHOCTEN HEMPOTUBOPEUUBOIO ONPEEIIEHUS €r0 COIEPKaHUs U
(GyHKLUH B YCIOBUSAX POCCUHCKOro 00pa3oBaHus; MpobiaemMa KBanu(UKaluy mpenoiaBaTeneii u
uX  OpodecCHOHANBPHOW  a/JeKBaTHOCTM  HE  TOJBKO  BHOBb  pa3pabaThiBAaEMOMY
KOMIIETEHTHOCTHOMY TMOJAXO0Jy, HO M Tropa3fo Ooyiee TpaJuIMOHHBIM IPEACTABICHUSIM O
npodeccuoHanbHO-TIEJarOTHYECKON JesTeIbHOCTH; MpobiieMa MPOTHUBOPEUUBOCTH Pa3IMUHBIX
uaed U TpeACTaBICHUH, OBITYIOIIMX B COBPEMEHHOM 0Opa3oBaHUM; MpolieMa BHYTpPEHHEH
IPOTUBOPEYMBOCTH HamboJiee MOMYISAPHBIX HANpPABICHUH MOJAEPHM3AIMU, B TOM YHCIE: HJIEU
npoduaM3anuu crapiiei IMKOJIbl M, OJHOBPEMEHHO, mnepexona k mnpuemy EI'D mo Bcem
npeaMeraM,  pa3BUTHS  IIKOJIBHOTO — CAaMOYNpPAaBICHHWS W LEHTPATU3alUH  CUCTEMbI
(buHaHCUpOBaHUS 0Opa30BaHUS U JP.

[lepcriekTHBBI peanu3alnuy KOMIETEHTHOCTHOIO OIX0/a.




1.2. KoMmeTeHIIMN U KOMIETEHTHOCTH B MaTeMaTu4eckoM oOpa3oBaHuu [lepeBo KOMITETEHIIUNA:
KIIIOYEBBIC, HAJIpPEIMETHbIE U TpeAMeTHbIe (O0OIIEeKyIbTYpHbIE, OOuenpodeccHoHaNIbHbIE,
npodecCHOHATBHBIE U CHEUUANbHbIE TPEJAMETHBIC) KOMIICTCHIIMM B MaTeMaTHYeCKOM
00pa30BaHUM U OCOOEHHOCTH MX (OPMHPOBAHUSA IPU U3YYECHUMHM KOHKPETHOW JUCLUIUIMHBI.
[Tactiopra u mporpammbsl (OPMHPOBAHUS (MAaTPHIIBI) KOMIIETEHIMNA. YPOBHU (POPMHUPOBAHUS
KOMIIETeHTHOCTeH  oOyuwaromuxcs.  [lokazatenu,  KpuTepud M ILIKalIbl  OLEHKHU
c(OpPMHPOBAHHOCTH KOMITETCHIINH.

1.3 KomnereHMy 1 KOMIOETEHTHOCTH B COJEPKAaHUM YUE€OHBIX MPOrpaMM JUCLMILIMH (U3NKO-
MaTEeMaTUYeCKOro LMUKJIA.

OO0pa3zoBarenbHble CTaHAAPTHI U ydeOHblEe HporpamMMbl AucHUIUIMH. CoOTHeceHHe Yy4eOHBIX
poTrpaMM KOHKPETHBIX JUCIUIUIMH U 00pa30BaTeIbHBIX KOMIIETCHIINH.

Pasnen 2. llemarormueckue TEXHOJIOTMHM B peald3allUd KOMIIETEHTHOCTHOIO IOAXO0/Aa K
00y4eHUIO

2.1. aTepakTUBHBIE METO/IbI O0OYUYEHHS B IIPOIIECCE PeaIn3alii KOMIIETEHTHOCTHOTO TI0IX0/a.

WHTepakTHBHBIE METOAbl OOy4YeHHMs B Hpolecce M3YyYeHHs KOHKPETHBIX JUCLMILIMH.
OcoOeHHocT 0TOOpa HMHTEPAKTUBHBIX METOJ0B OOydeHUs  C 1Lelblo  (OopMUpPOBaAHUS
00pa30oBaTeNbHbIX KOMIETEHLUH yJaIuxcsl.

2.2. JlnarHOCTHKA M OLIEHKA YPOBHSI C(POPMHUPOBAHHOCTH KOMIIETEHIIMIA M KOMIIETEHTHOCTEH B
y4eOHOM IpoLecce.

Buapl AMarHoCTUKY U OLEHKU YYalUXCsl TP TPAIUIIMOHHOM MOJIX0/J1€ K OOYUYEHHUIO yJaIuXcCsl.
OcobeHHOCTH 0TOOpa BUJOB JUArHOCTUKU M OLICHKM OOYYarOIIMXCsl NMPU KOMIETEHTHOCTHOM
nonxojie K o0yueHuto. @oH/bI OLIECHOUYHbBIX CPE/ICTB

Cemectp 9

Paznen 1. 'eomerpuueckue u pu3nuecKue NpUIIOKEHHsI ONPEAEICHHOT0 HHTerpaja

1.1. Beruncnenue miomaaend GUryp u JUIMH JIyT KPABBIX

Boruucnenue miomaneit puryp u juinH ayr kpussix B [IJICK. Beruncnenue momazei ¢uryp,
OTpaHUYEHHBIX JUHUAMH, 33JaHHBIMU NapaMeTpudecku. Bruncnenue miomaneil ¢puryp B mo-
JSIPHBIX KOOpAMHATax. BeluncieHue JUIMH Iyr KpPUBBIX, 3aJaHHBIX [TapaMeTpUYecKu. Beraucie-
HUE JUIMH YT KPUBBIX 33JIaHHBIX B MOJSIPHBIX KOOPANHATAX.

1.2. dusnyeckue NpUIOKEHUS ONPEICIIEHHOI0 HHTErpaia

@u3nyecKuil CMbICI OMPEEIIEHHOT0 UHTErpaja. Beruncienue paboTel nepeMeHHON cuiibl. BbI-
YHMCJICHUE CHJIBI JABJICHUS HA IUIACTHHY, BEPTUKAIBHO MOTPYKEHHYIO B BoAy. KoopauHaTs! LieH-
Tpa Macc.

Pasznen 2. IlpunoskeHust KpaTHbIX, KPUBOJIMHENHBIX U IIOBEPXHOCTHBIX HHTETPAJIOB

2.1. IlpunoskeHust ABOMHOTO M TPOHHOTO HHTETpasia

[TpunoxeHus ABOMHOIrO MHTErpaja: oObeM Telna, MJIOUIAAb MIOCKOHM (Uryphl, Macca MIOCKON
¢burypsl, cTaTU4€CKME MOMEHTHI U KOOPJIMHATHI LIEHTPa TSKECTH IUIOCKON (PUTyphl, MOMEHTHI
UHEPIUH IIOCKOH (PUrypsl.

[Ipunoxenust TpoitHOro MHTErpaa: 00bEM Tella, Macca Tela, CTATUYECKUe MOMEHTBI U KOOpAU-
HAThI LICHTPA TSHKECTHU TeJIa, MOMEHTBHI HHEPLIMY TEIa.

2. 2. HekoTopble MPUIIOKEHUST KPUBOJIMHEHHBIX U MIOBEPXHOCTHBIX HHTETPAJIOB.

[Ipunoxenus KpuBOIMHEHHOro MHTErpaia | pona: JyMHA KpUBOM, MJIOMIAIL HUIMHAPUIECKOM
ITOBEPXHOCTH, Macca KPUBOM, CTATUYECKNE MOMEHTBI, LIEHTP TSAKECTHU, MOMEHTBI HHEPLIUU
[Ipunoxenus xkpuonuueitHoro unrterpana Il pona: miomane niaockoit ¢purypsl, padora nepe-
MEHHOH CHUJIBI.

[Ipunoxenus nmosepxHoctHoro unrterpaia | u Il poga: miaomaas MOBEpXHOCTH, Macca MOBEPXHO-
CTH, MOMEHTBHI, IIEHTPHI TSKECTH, 00BEM Tena.



Cemectp 10
Paznen 1. Tloayrpyrmisl # MOHOH/IBI

bunapras anreOpamdeckas omepanus Ha (UKCHpOBaAaHHOM MHOXecTBe. Tabmuma Koamu. Accommatws-
HOCTh, KOMMYTaTUBHOCTh OMHAPHBIX OMepaluii, X HE3aBUCHUMOCTh. EJMHUYHBIA 3JIEMEHT, €ro CUHCT-
BEHHOCTH (B ClTydae CYIIECTBOBaHU) B ainreopandeckoii ctpykrype. [lomyrpynmnsl. Monowust. [Tpumepsr.
MynbTUIUIMKATUBHBIC, QITATHBHBIC MOHOH/IBI.

Paznen 2. T'pynmst

Onpenenenue, npuMepsl U npocteimue cpoiictsa rpynm. [loarpynmnel. Kputepuit noarpynmnsl. CuMMeT-
puuecKas ¥ 3HaKolepeMeHHas rpynmnsl. ['pad noncraHoBku. luknndeckue rpynmsl. [lopsinok snemenra
B rpymme. Teopema o IUKIMYECKOH TpyIIe, MTOPOKACHHON neMeHToM N mopsaaka. Tadmumna Kamu. M3o-
Mopdusmel. [Ipocreiime cBoiicTBa nzomopdusma. M3zomMophusM HHMKIMUECKUX TpyNI. BioxxumocTb
rpynmnsl B cumMmerpudeckyio rpymmy (Teopema Komm). ['omomopdmsmel. Smpo romomopdusma, ero
CBOMCTBA.

Pasznen 3. Konbua

HuctpubyTtuBHas cBs3b. [lomykonpma. Onpenenenue n mpuMeps! kKonell. [Ipocreiimme cBoiicTBa Koer.
T'omomopdusmer konem. Sapo romomopdusma. MynbTUILIMKATHBHAS TpyIa KOJbIA. AJMTUBHAS
rpynmna konpua. Jemurenn Hyns. Kompno nemoctHocTH. AccouuaTHBHBIE, JIMEBBI M OYJIEBBI KOJIBIIA.
Ilonkonsua.

Pasgen 4. Tons

OnpeneneHue U npocteiliine cBoiicTBa moyiel. [Ipumepsl KOHEUHBIX Mojied. BiokeHue 1enocTHOro
kosbia B notie. [loamone. Pacmmpenne noanons. M3omopdusm moneii. Xapakrepuctuka nois. Konbio
KJIaCCOB BBIYCTOB I10 ITPOCTOMY MOAYJIIO. AHFOpI/ITMLI BBIUHMCIICHHH B KOHEUHBIX ITOJISIX.

4.3. Pa3nennl 4 TeMbl JUCHMIJIMH (MOAYJIeil) M BUIbI 3aHATHIA



Ne HaumeHoBaHue pa3zaena/TeMsbl Buanbl yueGHoli padoThl, OuneHouHble ®opmMupyeMble KOMIIe- Bcero
w/n BKJIIOYasl CAMOCTOSITEIbHYI0 padoTy 00y- cpeacTBa TeHIUH (MHIUKATOPBI) (B yacax)
YAKIIUXCH, IPAKTHYECKYI0 IOATOTOBKY
(npy HAJIMYKMH) U TPYAOEMKOCTh (B Yacax)
ek Ipakr. JIa6. CPC
3AHATHUA 3AHATUA

1. [Monstre kpuBoH. BekTopHas QyHKIHsA WKy, WK orks.1
CKQJIIPHOrO apryMeHTa. J[nmuHa nyru Kpu-

Boii. CompoBOXIalONUii TpeXrpaHHUK | 8 32 37 KonTponbHas pabora 77
Opene. KpuBuzna kpuBoil. AOGcomroTHOE
Kkpyuenue. Kpyuenue.

2. [TOBEPXHOCTH B €BKJIMIOBOM ITPOCTPAHCT- WKy, WK orks.1

BE, MOPOCThIE M TIJIAJKHE [OBEPXHOCTHU.

Kpussle Ha noBepxHocTu. KoopauHaTtasie

nuHnn. KacarenbHast IUIOCKOCTH W HOp-

Manb. [lepBas kBamparuuHas ¢opma mo- | 8 32 40 Kontposbnas padbota 80
BEpXHOCTH. J[JIMHA Ayrd KpMBOW Ha IIO-

BEPXHOCTH. YTOJ MEXHy KpPUBBIMH Ha

HoBepXHOCTU. Ilnom@anas NOBEPXHOCTH.

Bropas kBampatuanas gopma.

3. [TpobneMbl W TMEPCHEKTHUBLI peaU3aIIH WK onxa.1, UAK oriks .
KOMIIETEHTHOCTHOTO TMojxo0/ia B 00pa3o- | 2 2 12 Omnpoc 16
BaHUU

4, KoMieTeHIIMM M KOMIIETEHTHOCTH B Ma- | 2 2 12 Ompoc NAK oz, UAK onks 3: 16




TeMaTu4eckoM 00pa3oBaHUU

KOMHGTGHHI/II/I 1N KOMIICTCHTHOCTH B CO-
ACPIKAHUN yqe6Hbe noporpaMm  AOUCLUII-

JINH (I)I/ISI/IKO-MaTeMaTI/I‘lCCKOFO OUKJ1a

12

Ompoc

HIIK OIIK2.1, HI[K OIIK5.3:

20

WntepakTuBHBIE MeETOABl OOy4YeHHS B
Ipolecce peaau3alii KOMIETEHTHOCTHO-

ro moaxonaa

12

Ompoc

I/IJ—IK OIIK2.1, HJ—IK OIIKS.3:

20

JluarHocTuka M OLEHKa ypoBHS copmu-
POBAaHHOCTH KOMIIETCHIMH M KOMIIETCHT-

HOCTe! B y4eOHOM Iporiecce

19

Ompoc

I/U—-[K OIIK2.1, HJ—IK OIIKS.3:

27

Breruncnenwne miomaneit uryp u mmH
JIYT KPHUBBIX

Kontposbnas padbota

HI[KYKI 2, I/II[K OIIKS.1

19

duznyeckue MPUIIOKCHUA ONIPCACIICHHO-
ro UHTCrpajia

Konrtponbhas pabora

HI[KYKI 2, I/II[K OIIK8.1

20

10.

[IpunoxeHus ABOMHOrO U TPOWHOTO UH-
Terpaa

Konrponbhas pabora

HﬂKYKLZ, I/UIK OIIK8.1

20

11.

HexkoTtopsle npritoxeHyst KpUBOJIMHEN-
HBIX U ITOBEPXHOCTHBIX UHTETPAJIOB.

KonTponbHas pabora

HHKS’KLZ, I/UIK OIIK8.1

20




12.

Bunapnas  anreOpanyeckas —omepauusi.
Tabmuna Kann
[Tonyrpynnel. MoHOUTBIL.

Ompoc

HIIKYKLZ, I/II[K OIIK8.1

13.

Onpenenenue, MpUMepsl U TPOCTEHIINE
CBOICTBA IPYIMIL.

[oarpynnsl. CuMMeTpuuecKas ¥ 3HaKO-
MIEpEMEHHAs TPYIIIBL

Ompoc

HIIKYKLZ, I/II[K OIIK8.1

14.

Huxnnueckue rpymnimsl. [lopsnok anemen-
Ta B TPYIIIIE.

Ompoc

HIIKYKLZ, I/II[K OIIKS8.1

15.

HzomopdusmMel rpymisL.

Kontponbnas padbota

HIIKYKIQ, I/II[K OIIK8.1

16.

Onpenenenue u npumMepsl koaey. ['omo-
Mop®HU3MBI KoJel. MyIbTHIUIMKaTUBHAS
rpyIiia KoJibla. AIL)Z[I/ITI/IBHa}I rpyiiina
KoJibla. Jlenurenu Hynsl.

KonTponbHas pabora

UKy 2, LK ors.1

17.

Ompenenenue 1 MpocTeiire CBONCTBA
nosieid. [Toamone. M3omMopdu3m mosnei.

KonTponbHas pabora

UKy 2, WK ors.1

18.

Konp1o k1accoB BEIYETOB [0 IPOCTOMY
MOJYJTI0. AJTOPUTMBI BEIYHUCIICHUHN B KO-
HEYHLIX IOJIAX.

Kontposbhas padbota

HI[KYKI 2, I/II[K OIIK8.1

HUTOI'O (B uyacax)

78

94

194

366




4.4. MeToauueckHe yKa3aHusl 110 OPraHU3AlUH CAMOCTOSITeJIbHON PadoThI CTYIEHTOB
CamocrosiTenpHast paboTa CTyJIEHTOB OpUEHTUPOBAaHA HA JallbHEHIIIEe COBEPIICHCTBOBA-
HUE€ UX YMEHUH M0 CaMOCTOATEIbHOMY OBJIAJCHUIO 3HAHUAMHU TEOPETUYECKOTO U MPAKTUYECKO-
ro Xapakrepa, OBJIaZCHHE MPOPECCHOHATBLHBIMU YMEHUSIMH B 00J1acTH 00pa30BaTeNbHON, BOC-
MATATEIbHOM, KYJIBTYPHO-IPOCBETUTEIBCKOW M HAyYHO-HCCIIEI0BATEIbCKOW JESITEIbHOCTU H
BKJIIOYAeT:
® CaMOCTOSITEIbHOE H3Yy4YeHHE TeM Y4eOHOIl MporpamMmbl, KOTOpPbIE C COJEp>KaTEIbHOMN
TOYKH 3PEHUS] MOTYT OBITh OCBOEHBI CTYIEHTOM CaMOCTOATEIHHO U KOTOPBHIE MMEIOT BBICOKUUN
yYpOBEHBb Y4EOHO-METOANYECKOTO OCHAIICHHS;
® COCTaBJICHHE KOHCIIEKTOB 110 T€MaM, BEIHECEHHBIM Ha CaMOCTOSITEIILHOE U3YyYEHHUE I10JI-
HOCTBIO UJIA YaCTUYHO;
® JIOJrOTOBKY K IIPAKTHYECKUM 3aHATHAM 10 BCEM TEMaM Kypca;
® BBINIOJIHGHUE B TCUCHHUE CEMECTPa KOHTPOJIBHBIX padoOT MO TeMaM MPAKTUYECKUX 3aHS-
TUH, KOTOpPbIE B COBOKYMHOCTH O0ECIEUYMBAIOT CHUCTEMAaTUYHOCTh MPOMEXKYTOUHOH arrecTaluu
CTYJCHTOB U OPraHU3YIOT UX CAMOCTOSATEIbHYIO paboTy.
® BBINOJIHEHNE WHAMBUIYAIBHBIX CEMECTPOBBIX 3a/laHWi, UX O(QOpMIICHHE U TPECTaBIIC-
HHE.
e  HCIIOJIb30BAHME PA3TMYHBIX HHHOPMAITMOHHBIX PECYPCOB JIsI BBHITIOTHEHUS 33 aHUH.
e Pazpabotka pedepara u JOKIana, COACPKAILETO PE3yNbTaThl HCCIEOBAHUI aBTOPa, HANPABJICH-
HBIE Ha OCMBICICHHE TEOPETHYECKHX O0OCHOBAaHMHA M MX MPAaKTUYECKUX pealu3aluil B pOCCH-
CKOM 00meM u MpoeCCHOHATBHOM 00pa30BaHUM WAEH CHUCTEMHO-IEATEIIbHOCTHOTO W KOMIIe-
TEHTHOCTHOTO TOAX0M0B. Pedepar momkeH mpenBapsThes KpaTKoW aHHOTALMEH HAa PYyCCKOM U
AHTTUICKOM si3bIKax. JlOKian JOMHKEeH CONMPOBOXKIAThCS MpPEe3eHTaIMe, cofepkalieil OCHOBHBIE
pe3yabpTaThl UCCIENOBaHNA. KpUTHUECKNI aHaIN3 NOJDKEH COAEPXKAThb PE3YNbTaT COOTHECEHUS:
BUIOB KOMIIETEHIINH, BBIICIICHHBIX B 3apYOCKHOM JUTEpaType WM B pabOTax POCCHHUCKUX yue-
HBIX; TpeOOBaHUU K pe3ynbTaTy (pOpMUpPOBaHHUS OTAEIBHONW KOMIIETEHIMH (XOTsl ObI OJHOM) CO
CTPYKTYpOW KOMIIETEHLIMH, OTIPEIeICHHOM B paboTax ImeaaroroB 1 NCUXo0J0rOB.
3. UccrnenoBarenbcKkue MPOEKTHI, COEpIKaIIne pa3padoTKy:
e TIOKa3aTesiell, KpUTEpHEB, HIKAJbl U CPeACTB (POPMHUPOBAHUS U OLIEHKH CHOPMHPOBAHHOCTU Ka-
KOM-M00 KOMITETeHIIUH (KOMIIETEHTHOCTHBIC 33aHus);
e (parMeHTa MHTEPAKTHBHOTO 3aHSTHS MO OJHOM M3 M3y4aeMbIX TUCIMIUIMH, HAMPABICHHOTO Ha
pa3BUTHE KaKUX-TUOO0 KOMIICTEHIIHH.

4.5, TlpumMepHasi TEMATHKA KYypPCOBBIX pa6oT (mpoekToB) (npu Hanuuuu) (npu Hanuyuu) OTCyTCT-
BYIOT

V. YueoHo-MeTOoANYEeCKOe M HHPOPMAIMOHHOE o0ecneyeHrue TMCIUILTUHBI (MOIY):
Cemectp 7
a) OCHOBHas

1 Mumenko, A.C. Kypc nuddepennpanpaoit reomerpun 1 Tononoruu [Teker] : yuebnuk / A. C. Mu-
menko, A. T. ®omenko. - 3-e uzg., nepepad. u gom. - CII6. : Jlans, 2010. - 502 c. ; 21 cm. - ISBN
978-5-8114-0966-2 (11 3K3)

2 ®panrynos, C.A., CoseptkoB [L.U., ®aneeBa A.A.,. Xogor T.I'. COopHUK 3amay [0 T'€OMETPUHU
[DnexTpoHHBIH pecypc]. - DNeKTpOoH. TEKCTOBBIE AaH. - MockBa : Jlanp", 2014. - 243 c. : wi. - (Yue0-
HUKH IS BY30B. CriennasibHas JAUTEPaATYpa). - Pexum JOCTyna:
http://e.lanbook.com/books/element.php?pll_id=41018. - DBC "Jlaus". - HeorpaHud. JOCTYyII. - bro-
morp.: ¢. 242. - ISBN 978-5-8114-1557-1

0) IOTIOTHUTETbHAS



1. bBaseutes, B.T. I'eometpus [Tekct] : yued. mocobue mis ctyn. 1 kypca ¢us.-maT. Hak-ToB . HUH-
toB / B. T. Bassuies, K. . [lynuues, B. I1. UBanuikas. - [b. m. : 6. u.], 2004. - 198 ¢. - 232.00 p. (10
3K3)

2. Bepnep, AJL I'eomerpus [Tekct] : yued. mocobue: B 2 u. U. 2 / A. JI. Bepuep, b. E. Kantop, C. A.
Opanrynos. - CII6. : Cnem. aut., 1997. - 320 c. - ISBN 5-87685-040-3. - ISBN 5-87685-042-X (4.
2) : (48 3k3)

Cemectp 8

a) OCHOBHA{ JIUTEpaTypa

1.

TemepbOexoBa, A. A. Metoanka o0y4eHns MmaTemMatrke [ DnekTpoHHbIi pecype] / A. A. TemepOeko-
Ba. - DIEKTPOH. TeKCTOBBIE AaH. - Mocksa : Jlamp", 2015. - Pexxum moctyna:
http://e.lanbook.com/books/element.php?pl1_id=56173. - OBC "Jlaup". - HEOrpaHuy. AOCTYII. -
ISBN 978-5-8114-1701-8

ITucemennsiit, JI.T. KoncnexT nexmuii mo Beiciiei matemaruke [Tekcr] : momabnii kype / . T.
[Mucemennsiit. - 17-e uzn. - M. : Aipuc-nipecc, 2020. - 603 c. : wi. ; 22 cm. - (Boiciiee oOpa3osa-
Hue). - ISBN 978-5-8112-6472-8 : (10 ax3.)

berakosa, O.1. Onenka yuyeOHBIX TOCTIKEHUH CTYICHTOB B paMKaX KOMIETEHTHOCTHOTO ITOIX0/1a
[Tekcr] : yueb. mocodue / O. U. berukosa, 3. A. lymaroa ; UpkyTt. roc. ya-T, [len. un-T. - UpkyTCcK
: OrTHCcK, 2017 -. - 21 em. Y. 1. - 2017. - 109 c. : Taba. - bubauorp.: ¢. 102-103. - ISBN 978-5-
9909345-6-6 :. (115k3)

CyxanoBa, H.B. Meroanka o0ydenust MareMaTuke [ DIEKTPOHHBINA pecypc] : HallpaBlieHUE TTOATO-
toBKHU 44.03.05 negaroruveckoe o0pazoBaHue (C IByMs MPOQIIMHU TOArOTOBKH) HAPABICHHOCTb
MaTeMaTHKa U nH(OopMaTHKa MaTeMaTHKa 1 HadaibHoe oOpa3osanue / H. B. Cyxanoga, C. P. My-
rajyIMOBa. - DJIEKTPOH. TeKCToBbIe AaH. - Cypryt : CypI'TlY, 2022. - 90 c. - OBC "Jlanp". - Heor-
paHM4. JTOCTYII.

Cemectp 9
a) OCHOBHA{ JINTEpATypa

1.

WNmeua B.A. MaTtemaTudeckuii aHanm3: y4de0. mjis 0akalaBpOB BY30B C yIiIyOJeH. H3YYCHHEM Mart.
aHajgn3a u I crell. MeX.-MaT. (ak. yH-ToB : [B 2 T.] / B. A. Wisun, B. A. Cagoanuwmii, b. X. CeH-
IOB. - 4-¢ uzn. - M.: FOpaiit, 2013. Y. 1. - 2013. - 357 ¢. (26 3k3.)

Wnbun B.A. MaremaTtrueckuii aHanu3: yueO. Juisi 0akajJaBpoB BY30B C YIJIyOJICH. U3Y4YCHHUEM MarT.
aHaNM3a | JJIA CIell. MeX.-MaT. (ak. yH-ToB : [B 2 T.] / B. A. WUnbuH. - 3-e uzz. - M.: FOpaiit, 2013. Y.
2.-2013. - 660 c. (26 5k3)

Ouxtenronbll, ['M. Kypc muddepeHnnansHOro 1 HHTErpaIbHOTO HCYUCIICHUS [ DJIEKTPOHHBIHN pe-
cypc] / @uxrtenronsi I'. M. - DeKTpoH. TEKCTOBBIE aH.. - Pexxum nocryna:
https://e.lanbook.com/book/147144. - SBC "Jlaus". - Pexxum goctyna:
https://e.lanbook.com/img/cover/book/147144.jpg. - neorpanud. goctyn. T. 1 : Kypc auddepeniu-
AIBHOTO ¥ MHTETpaNbHOTO Ucuuchenus. T.1 : yueOnuk ass By30B / I'. M. @uxrtenronsi, T. 1. - 14-¢
u3M., crep. - Cankt-IletepOypr : Jlans, 2020. - 608 c. - ISBN 978-5-8114-5841-7

®uxrtenronpil, [.\M. OCHOBBI MaTEeMaTHUYECKOTO aHaM3a [DJIEKTPOHHBINA pecypc] : yueb. nocodue /
I'. M. ®uxTteHrobll. - DJIEKTPOH. TEKCTOBBIC JaH. - Mocksa : Jlanb, 2008. - (Y4eOHUKHU /1151 BY30B.
CrenmanpHas TUTEpaTypa). - Pexum JIOCTyTIA:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=410. - ObC "Jlaup". - HeorpaHU. JOC-
tym. - ISBN 978-5-8114-0010-8

Kypc nuddepennpanbHoro u MHTErpagbHOro HCUUCIeHUs [DneKkTpoHHbId pecype] / duxreHronsi I
M. - DNeKTpoH. TEeKCTOBBIE JaH..-PexxmM poctyma: https://e.lanbook.com/book/126708. - DBC
"Jlanp". - Heorpanud. goctyn. T. 2 : Kypc nuddepeHnnaibHOro 1 HHTErpajbHOr0 HCUHCIeHus. B 3-
x TT. Tom 2 : yuebnuk / I'. M. ®uxrtenronsn, T. 2. - 14-e uzn., crep. - Cankr-IlerepOypr : Jlans,
2020. - 800 c. - ISBN 978-5-8114-4866-1

Jlornuos, B. A. HTeTpansHOE UCYUCIICHHE: KypC JIEKITHH [ DaeKkTpoHHbIi pecype] / B. A. JloruHos. -
ONIeKTpOH. TEKCTOBBIE maH. - Mocksa : PYT (MUUT), 2007. - 140 c. - Pexum mocryma:
https://e.lanbook.com/book/188435,

https://e.lanbook.com/img/cover/book/188435.jpg. - OBC "Jlanp". - Heorpanud. gocty.


https://e.lanbook.com/book/188435

0) momoJHUTEIBHAS JIUTEpaTypa

1. Topnau, b. A. Matemaruueckuii ananu3 [JnextponHsiit pecypc] / b. A. Topiad. - DIekTpoH. Tek-
cToBbIe 1aH. - Mocksa : Jlanp, 2013. - Pexxum gocryma:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4863. - ObC "Jlanp". - HeorpaHuu.
nocryt. - ISBN 978-5-8114-1428-4

2. Tamonenko JI.II. MexaHnuueckue NPUIIOKEHUS ONPEICICHHOTO HHTErpayia; yueOHO-METO/I. TI0CO-
oue/ JI. I1. 'amonenko. -Upkyrck: Uzn-sBo UpkyT. roc. nex. ya-ta, 2002. -28 c. (68 3k3)

3. bepmanTt, Aaucum @enopoBnd. Kpatkuit Kypc MaTeMaTHYECKOTO aHAIN3a [ DIeKTPOHHBIN pecypc] :
yueb. mocobue / A. @. bepmant, . I'. ApamanoBud. - DIEKTPOH. TEKCTOBBIC J1aH. - Mocksa : JIaHsb,
2010. - 736 c. : w1, rpad. - (YueOHnuku Juis By3oB. CrienmansHast autepatypa) (Kinaccuueckas yueo-
Has JINTepaTypa 1o MaTeMartuke). - Pexxum nocryma:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2660. - ObC "Jlanp". - HeorpaHuy.
noctyt. - ISBN 978-5-8114-0499-5 :

4. baspun U.U. MatemaTuueckuii ananu3: yaeounuk / W. Y. baBpun. - M.: Beici. k., 2006. - 324 c.
(10 2x3.)

5. 3opuu, Bnagumup AHTOHOBHY MaTeMaTHYeCKHi aHAIN3 © y4uel. Ui CTy. MaT. u (u3.-Mar. $ak. u
crerl. By30B / B. A. 3opuu. - 5-¢ uzn. - M. : Uzn-so MIITHMO. - 24 cm. - ISBN 5-94057-055-0. Y.2. -
2007. - 789 c. - bubnuorp.: c. 764-767. - Yka3. ocHOB. 0603Had: ¢. 768-771. - [Ipenm. ykas.: c. 772-
786. - Yka3. umen: ¢. 787-789. - ISBN 5-94057-057-7 : (50 3k3)

6. [IlIporacoB FO.M. Maremarnueckuii ananu3: yue6. mocodbue / FO. M. IIporacos; Poc. roc. rymanur.
yH-T. - M.: ®nurTta: Hayka, 2012. - 162 c. (15 3&3)

7. Ilucemennsriii, mutpuii Tpopumosny KoHcnekT neknuii no Beicuiel matemaruke [Tekcr] : B 2 4. /
. T. IlucemenHsIH. - 7-e u31. - M. : Aiipuc-ipecc, 2007 - . - 24 cm. - ISBN 5-8112-2377-0. T. 1 :
Tpunuare mects jgekiuii. - 2007. - 280 ¢. - ISBN 978-5-8112-2376-3 : (86 5k3)

8. Ilucemennsiii, JImutpuii Tpopumosny KoHcnekT neknunit o Beiciieit matematrke [Texct] : B 2 4. /
. T. IluceMeHHsIi. - 5-e u31. - M. : Aiipuc-nipecc, 2007 - . - 24 cm. - ISBN 5-8112-2377-0. T.2 :
Tpunuare nsate ekuuid. - 2007. - 252 c. - ISBN 978-5-8112-2315-2 : (30 3k3)

Cemectp 10
a) OCHOBHas JIUTeparypa

1. Kypou, Anekcanap ['eananueBuu (1908-1971). Teopus rpymn [Inexkrponnsiii pecype] / A. I'. Ky-
portil. - DIeKTPOH. TEKCTOBHIE AaH. - Mocksa : Jlaus, 2005. - 648 c. - (Y4eOHUKH AJIs1 BY30B : CIEIH-
anpHas Juteparypa) (Jlydmme kmaccuyeckue y4deOHMKM @ MaTeMmaTHka). - Pexum pocryma:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=562. - ObC "Jlaus". - Heorpanuy. 10c-
Ty1. - bubnuorp.: ¢. 581-636. - ISBN 5-8114-0616-9

2. Kapramonos, Muxann VBanosud. OcHOBBI Teopuu Ipyn [ DnekTpoHHslil pecype] / M. U. Kaprano-
708, }O. . Mep3nKoB. - DJIEKTPOH. TEKCTOBbIE AaH. - Mockaa : Jlanb, 2009. - 287 c. ; 21 cwm. -
(YaeOuuku 1151 By30B. CrieruanbHas Iureparypa). - Pexxum mocryma:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=177. - ODBC "Jlanp". - HeorpaHuy. 10C-
Ty1. - bubnuorp.: c. 280-281. - ISBN 978-5-8114-0894-8

3. Ilunun, U.A. Benenune B anredpy. ['pynmst [Dnektponnsiii pecype] / U. A. IllunuH. - DneKTpoH.
TEKCTOBBIC JaH. - Mocksa : Jlanb, 2012. - 208 c. - Pexxum mocrtyma:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4120. - O5C "Jlansp". - HEOrpaHuy.
noctymn. - ISBN 978-5-8114-1419-2

0) ZONONHUTENbHAS IUTEpaTypa



1. Koctpukun, Anekceit iBanosuu Beenenue B anreopy [Tekct] : yued. mist crya. ya-toB / A. . Ko-
CTPUKWH. - 2-¢ U3., ucnp. - M. : ®usmarnur, 2004 - . - 21 cm. - ISBN 5-9221-0166-8.U.1 : OcHOBEI
anreopsl. - 2004. - 271 c. - [IpenM. yka3.: ¢. 266-271. - ISBN 5-9221-0167-6 : (15 »3k3)

2. Kocrpukun, Anekceit iBanoBny Beenenne B anreOpy : yue0. s cryn. yH-ToB / A. U. KoctpukuH. -
3-e m3a. - M. : ®usmatiut. - 21 cm. - (Kimaccuueckuit yauBepcuterckuid yueOHuk). Y.2 : JIuneitnas
anrebpa. - 2004. - 367 c. - IIpeam. ykas.: ¢. 362-368. - ISBN 5-9221-0488-8 :, (15 5k3)

I‘) 0a3nl JaHHBbIX, I/IH(I)OpMaHHOHHO-CHpaBO‘IHLIG 1 ITOUCKOBBIC CUCTCMbI

1. OBC «bubmmotex» (37IEKTPOHHBIE BEPCUN KHHT, YIeOHON M yd4eOHO-METOANIECKON JINTEPaTyPhI
0 BCeM OTpacisM 3HaHui) — Peskum noctyma: htpp://isu.bibliotech.ru/;

2. DBC «3natenbcTBo «JlaHb» (JICKTPOHHBIC BEPCUHM KHUT U MEPHOJMYCCKUX M3IaHHN MO BCEM
oTpaciisaM 3HaHui) — Pexxum moctyma: htpp://e.lanbook.com;

3. Haumonansuerii mudposoii pecypc «PYKOHT» (MexorpacieBas HaydHas OMOIHOTEKa, COmep-
Karasi o poBaHHbIE KHUTH, IEPHOANYECKUE U3IaHHUS U OTAEIbHBIC CTaThH IO BCEM OTPACcisiM 3HAHUI)
— Pexxum noctyma: htpp://rucont.ru

4. DBC «Aiibykc» (yueOHHKH U yaeOHBIE OCOOMS JUI BBICIIET0 oOpa3oBanus) — Pexum gocryma:
htpp://ibooks.ru.

5. http://ibooks.ru/ Dnexrponno-6ubaroreynas cucrema (3bC) iBooks.Ru. YueOuuku u yueOHbIC
1OCOOWS Il YHUBEPCUTETOB

6. http://e.lanbook.com DnekrponHo-0ubMHOTEYHAs cuctema (DBC) Ha miathopme U3aTEILCTBA
«JTanb»

7. http://www.biblioclub.ru DnexTponno-6ubauoTeuynas cucrema (IBC) Yuuepcuterckas OHO-
JIMOTEKa OHJIAalH

8. http://www.edu.ru/abitur/act.82/index.php#,: [9nexkrponnsiii pecypc]. — URL

9. http://standart.msu.ru/node/88 [Dnekrponnsiii pecypc]. — URL:

10. http://www.sp-jornal.ru CHOUpCKHii TIeaarorn4ecKuii Ky pHa

11. http://www.edscience.ru O6pasoBanue 1 HayKa

12. http://www.hetoday.org Briciee o6pa3soBaHue Cero s

13. http://www.narodnoe.org Hapoaroe o6pa3oBanme

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCLHUIIJINHBI
6.1. Ilomemenns u 06opy10Banmne

[TomenieHust — yuyeOHblE ayIUTOPUN JUIsl IPOBEACHUS YUEOHBIX 3aHATHH, MPeayCMOTpPEH-
HbIX yueOHbIM mmanoM OIIOIT BO 6akanaBpuata, ocHaleHsl 000py/I0OBaHUEM U TEXHUYECKHUMHU
cpencTBamMu OOy4eHHS.

[ToMemieHnust A CaMOCTOATENBHOW pabOThl O0YYAIOIIUXCS OCHAIIEHbI KOMIBIOTEPHON
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUsl K ceTu «MHTepHeT» M obecrneueHueM J0CTyna B
3JIEKTPOHHYIO UHPOPMALMOHHO-00pa3oBarenbHyto cpeny PI'BOY BO «UT'Y».

VYyeOHast ayuTOpHst JUIsl IPOBEJCHUS 3aHATUI JIEKIIMOHHOTO TUIA, CEMHUHAPCKOIO THIA, IPyII-
MOBBIX Y MHAMBUIYAIbHBIX KOHCYJIbTALUN, TEKYILIEr0 KOHTpoJs: Ayautopust Ha 60 mocagouHbIX
MECT, YKOMILICKTOBAaHA CIIEIHATTU3UPOBAHHON yueOHOI MeOesblo U TEXHUYECKHMMHU CPEeCTBaMHU
o0ydeHus, cayKallluMHU JJIs TIpeicTaBieHus nHpopMaluu B 60161101 aynutopun: KomoHku ak-
tuBHble MicroLab 3KII] 3 nepeBo ¢ BHemHuM ycmiuteneM, kommbiotep Celeron J 352, komnbio-
tepubii ctoin (1400*700*800) onbxa, mpoektop XGA BenQ PB

[Tomerienue st CaMOCTOATENBHOM padoThI:

[Tomermenune (KOMIMBIOTEPHBIN Kiacc) Ha 38 MOCaOYHBIX MECT, OCHAIIEHO KOMIBIOTEPHON TeX-
HUKOW C BO3MOKHOCTBIO MOJKIIOUEHHs K ceTh «MHTepHeT» U o0ecreyeH JIOCTYI B 3JIEKTPOH-
HYI0 HH(POPMAIMOHHO-00pa3oBaTeIbHylo cpeay opranusanmn: Kommnsrotep Z-Comp Core 2 Duo


http://ibooks.ru/
http://e.lanbook.com/
http://www.biblioclub.ru/
http://www.edu.ru/abitur/act.82/index.php
http://standart.msu.ru/node/88
http://www.sp-jornal.ru/
http://www.edscience.ru/
http://narodnoe.org/

E7400 (Cucrtemusiit 610k B koMmiuiekte, Monutop Samsung 743N)-38 mt; Kommyratop DGS
1018 D; Kommytatop 8 port Compex DSG1008 E-net Switch;
Kommyrarop DES-1226G 24*10XMb noptos2*SFP HeorpannuenHslii foctyn k ceti HTEepHEeT.

6.2. J/IuleH3MOHHOE M MPOrpaMMHoOe odecrievyeHne

Antuupyc Kaspersky (®opyc KourpaktNe04-114-16 ot 14u056ps2016r KES Cuer NePCI[3-
000147 u AKT o123n050ps 20161 JIur.Ne1B08161103014721370444)

LibreOffice (LGPL-3.0, MPL 2.0)

MSOffice2007 (Homep JIunenzun Microsoft 43364238)

7-zip (GNU LGPL)

VLC (L-GPL-2.1+)

Mozilla Firefox (GNU GPL, GNU LGPL)

WinDjView (GNU GPL)

XnView MP (6ecrumaTHast 111 HEKOMMEPYECKOTO H/UIIH 00pa30BaTEIbLHOIO HCIIOIb30BAHHS )
Acrobat Reader DC (VYcnoust mpaBooGagatess

YcmoBust HCIIOIB30BaHMUS 110 ccbuike: http://wwwimages.adobe.com/
content/dam/acom/en/legal/licenses-terms/pdf/PlatformClients PC_WWEULA-en_US-
20150407 _1357.pdf)

VII.OGPA3OBATEJIBHBIE TEXHOJIOT'UHN

B oOpa3oBarenbHOM IMpoIecce UCIOMb3YIOTCS aKTHBHBIE M MHTEPAKTHBHBIE (POPMBI MTPO-
BE/ICHUS 3aHATHUMH, pa3BUBAIOLIME y 00yUYarOIIUXCsl HABBIKOB KOMaHIHON pabOThl, MEXIIMYHOCT-
HOM KOMMYHUKAIIUM, IPUHATUS PEIICHUHN, TUAEPCKUX KaYeCTB U (POPMUPYIOIINE KOMIETEHIIUH.
B o0pa3zoBarenbHOM mpoliecce HUCIOIb3YIOTCS aKTUBHBIE M UHTEPAKTUBHbIE (POPMBI IPOBEICHUS
3anaTuil ([uckyccust, mpoOIeMHBII METOJl, YaCTHYHO-TIOUCKOBBINA, TEXHOIOTHUSA (DOPMUPOBAHUS
HAY4YHO-UCCIIEJOBATEIbCKON AEATENbHOCTH CTYJCHTOB (IPOBEACHHE Y4eOHOIrO HCCIIeOBaHMUS,
BbIOOP MOJIEJIM HMHTEPIpPETAlMK MOJIYYEHHBIX JAHHBIX, MPEICTABICHUE PE3YJIbTaTOB y4yeOHOIo
UCCIIEIOBaHMs), pa300p KOHKPETHBIX CUTYyalU#, IPyNIOBbIE AUCKYCCUM), pa3BUBaroLe y o0y-
YaIOIIMXCS HAaBBIKOB KOMaHJHON pa0OThI, MEXJIMYHOCTHON KOMMYHUKAIUM, MPUHSITUS pellle-
HUH, TUIEPCKUX KaYyecTB U (POPMHUPYIOLINE KOMIETEHIUH.

BriiBrokeHHE TUTIOTE3, 00CYKACHHE BO3MOXKHBIX TIOJIX0/I0B K JJOKa-
IBpHUcTHYECKasi Decea 3aTENIbCTBY YTBEPKACHHM, PELICHUIO 3aJady — 3TO HEOThEMIIeMast
YacTh KaXJA0M JIEKIUU U MPAKTUUECKOTO 3aHATHS.

Ota ¢opma BeIpaxaeTcsi B 00CYKICHUU CIIEACTBUI U3 JOKa3aHHBIX
TEOPEM U UX B3aUMOCBS3€EH C IIOJyYEHHBIMU PaHee pPe3yJIbTaTaMU B
paMKax 3TOH WM APYTUX TEOpUH; B aHAIN3€ BO3MOXHOCTEH MpH-
MEHEHHs I0Ka3aHHBIX YTBEP)KJIEHUI B peLIeHUH 3a/1a4; B 00CyxKe-
HUM TPOOJIEMaTHKH pacCMaTpUBAEMOM TEMBI, Ieel W 3a/lad BBe-

METOA KOJJICKTUBHOI'O

€HMS HOBBIX ITOHSITHM.
aHaJ/In3a CUTyalluu 2

OCO6YIO BaAXHOCTb B TaKOM O6cy)K,Z[CHI/II/I HUMECT MAKCHUMAJIBbHO
BO3MOKHOC BKIIFOYCHUC B HCTO ayJAUTOPUU MMOCPCACTBOM IMOCTOSAH-
HOTO o6pameHH51 K UX JIMYHOCTHOMY MAaT€MaTU4Y€CKOMY OIIbITY,
HpI/IO6peT6HHOMy npu yqe6e KaK B BY3€, TadK U B LIKOJIC.

Ha MPAKTHYCCKUX 3aHATUAX CTYACHTAM IIPEAJIaracrcsa IIPOBECTU

Aie10Bast Hrpa B3aUMHYIO IIPOBCPKY, BBIMIOJIHUTL MO OTHOHMICHUIO K KOJIJICTC WUJIN

KoJIJIeraM poJib KOHCY/bTaHTa (Ipenonasarens). Kpome TpeHupos-




KN JIOTUKO-MATEMATUYCCKOI'0 XapaKTepa, TAKUC YIPAXHCHUA I10-
3BOJIAIOT IIOYYBCTBOBATh ceOs YUUTECIIEM, YBUIACTH BO3SMOXKXHOCTU U
HpO6ﬂeMLI, KOTOPBIC JA€T 3Ta MO3ULU.

FpaMOTHaﬂ AUCKYCCHA OacT BO3MOXHOCTb OTTOUYNTH HABBIKU JIOTH-
AUCKYCCUA YCCKOIro A0Ka3aTCjbCTBA, pCUYU, YMCHHA CIYyHIaTb CO6€C€ILHI/IKa,
BHUKATD B JIOTUKY CO6CC€,I[HI/IKa, JIOTHYCCKOI'o aHajau3a.

[TpumensieTcs Ha pa3IMYHBIX dTanax JEKIHOHHBIX U MPAKTUYeCKUX
3AHSITHM.
Ha nexuumsix: mpu MOTHUBAllMM W3YyYEHHS HOBOM TEMBI CTaBUTCA
npobjeMa TEOPETHUECKOTO WIIM MPAaKTUUECKOro IUIaHa, JUIsl pelle-
HUSL KOTOPOH y CTYEHTOB HEAOCTATOUYHO 3HAHUU U YMEHHIA; caMo-
. cTosiTeNbHast (POPMYIMPOBKA TCOPETHUYECKHUX IOJIOKEHUN ATl HO-
npooJIeMHbII MOAX0/

BBIX KJIACCOB OOBEKTOB 110 QHAJIIOTHUU C JAHHBIMH, CAMOCTOSATEIh-
HO€ JJOKa3aTeICTBO TEOPEM WM WX (PparMeHTOB H T.II.
Ha MPAKTUYCCKUX 3aHATUAX CTABUTCS np06neMa MIPpUMCHCHUA TCO-
PETHUECKUX TIOJIOKEHUH JUTsl PEeIIeHus] KOHKPETHBIX 3a/ad, Mpo-
OyieMa 0000IIEeHUS METOJa Ha Kjacc 3ajad, mpodbjiemMa IepeHoca

METO/1a Ha HOBBIM KJ1acc 3a1ay ! T.1I.

AnanTupoBaTh M3NOKEHHE KaKOH-THO0 TeMbI Ui O0YYaroIInXCs
OTIPEJICIIEHHOTO YPOBHS: BOCCTaHOBUTH MOJHBIC (OPMYIUPOBKU U
MOIPOOHBIE JOKA3aTeIHCTBA TEOPETHISCKUX TTOJIOKEHHAN; pa3pado-
TaTh MPAaKTHYECKHUE 3aJaHUs, MO3BOJIIIONINE MOATATHO (POPMHPO-
MeTOo/ MPOEKTOB BaTh 0OJIee CIIOKHBIN METO PELICHHUS Kiacca 3ajad u T.1.
Pa3zpaboTtaTh cepuro pa3HOYpPOBHEBBIX 3ajad II0 33JlaHHOW TeMe.
PazpaboraTh mpakTHUECKUE 33a4H WIN 3aJla4HbIe CHTYAIlllH, MpH
pa3peneHu KOTOPhIX HUCMONb3yeTCs JaHHas MaTeMaTHdecKas Mo-
JIeNb, JAHHBIA METO]] PEIICHUS U T.1.

HpI/IMeHSIeTCSI B COUYCTaHHUU C OPYI'MMHU UHTCPAKTUBHBIMHU METOJA-
mu. Hanpumep: marematudeckas kapyceib, KOMaHIHAs YCTHas
pa6oTa B rpynnax . N

OJTUMITHA/1a, KOMaHTHBIH ONUI-TYpHUp, TPYIIIOBOH MPOEKT, paboTa

B Mapax MpHU B3aUMHON MPOBEpPKe pelIeHus 3a1a4 1 T.J.

ChopMyarpoBaTh TEOPETHIESCKHUE TIONOXKEHHSI IS HOBBIX KJIaCCOB
00BEKTOB 110 aHAJIOTHH C JAHHBIMU.

O000IIMTE METOJT PEIICHHSI YACTHOM 3a/1a4M Ha KJIACC 3a]1au.
[Ipeobpa3oBaTh W3BECTHBIH METOJ TaK, YTOOBI OH MOT OBITH MpPH-
TBOPYECKHE 3aIaHUsI MEHEH K PEIIeHHI0 HOBOTO Kilacca 3a/ad.

PaspaboraTh cepuio pa3HOYPOBHEBBIX 3aj1a4 IO 3aJaHHON TeMe.
Pa3paboraTh MpaKkTHUECKUE 3a7a4YM WM 3aJaYHbIe CUTYaIldH, IPH
pasperieHnr KOTOPBIX MCIOB3YETCs JaHHAs MaTeMaTHUECKas MoO-
JIeJTb, JIAHHBIA METOJI PEIICHHS | T.]I.

VIILLOOEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJISAA YCITEBAEMO-
CTH Y TIPOMEXYTOUYHOM ATTECTAIIAHN

8.1. OueHouyHbIe cpeAcTBa AJIs POBEICHU TEKYLIEro KOHTPOJIsI yCIIeBAEMOCTH

Cemectp 7

Kontponbnas padora Nel



Haitaure i 3a1aHHON MapaMeTpU30BaHHOW MPOCTPAHCTBEHHOW KPUBOM
a) KpWUBHU3HY U Kpy4deHHE B TOUKe {o;

0) nmuny ayru t; <t <ty

x=3t-t',y=30, =3+ o=t=0,,= 2;

Konrtponbaas padora Ne2
1) HaiiTu mepByro KBaapaTuuHyto Gpopmy moBepxHocTd X = R cosVv,y =R sinv, z = u.

2) Haiit KacaTelbHYyIO IIOCKOCTh M HOPMaJIb K TOBEPXHOCTH X = Ch u cos v,y =ch usinv, z = sh
u BTouke M (u=0,v=0).

3) Haiitu yron mexay muaMaMA U —V = 0 1 U = 2V Ha IOBEPXHOCTH X = U+ V, Y=V, z = U%.

Kontponbnas pabora Ne3

1) Teoperuueckuii BOmpoc.
2) Haiiti BTOpYI0 KBaJApaTHUHYIO (OPMY OBEPXHOCTH X = U COSV, Yy =uUsSinv,z=3u.

3) Haiiti rnaBHbIC KPUBH3HBI, MOJHYI U CPEIHIO KPHBU3HBI, IVIABHBIC HANPABICHUS MMOBEPXHOCTH
2

7= - y? 5 Touxe M (0,0,0).

HNnauBuayaabHbIe 3212491

Haiinute BTOpYIO KBapaTniHyo (OpMy HOBEPXHOCTH;
T

(1) x=ucosv,y=usinv,z=5vBTouke (u=1;v= 2);
(Q)x=u+4v,y=2u-v,z=uvBTouke (u=1; v=1);

T
(3)x=u2cosv,y=usinv,z=5uBTouke (u=1;v= 2);
T

(4) X = 2c0S U COS V, ¥ = 3¢0S U Sin V, Z = 4sin U B Touke (U=1; V= 2);
T

(5)X=ucosv,y=usinv,z=2u2Bsrouke (U=1;v= 2);

N a
e T

(6)x=3cosv,y=3sinv,z=uBTouke (u=1;v=

(7)x=ucosv,y=usinv,z=3uBTouke (u=1;v );
(8)x=u+3v,y=u2-v2,z=uvBTouke (u=1;v=1);

n
(9)X=U+COSV,y=U—sinv,z=2uBTouke (u=1;v= 2);
T

(10) x = (1 +cos u)cos v, y = (1 + cos u)sin v, z=2sin u B Touke (U=1;V = 2 ).



Bomnpock! k 3x3ameny

1. [Jnuna nyru kpuoi. @opmynbl A1 BBIUMCIECHUS] JUIMHBI 1YTH KPUBOM.

KpuBuzna kpuBoii.

3. ComnpoBoxaaromuil TpexrpaHHUk DpeHe: onpeneneHue 3JIeMEeHTOB TpexrpaHHuka dpene;
YpaBHEHUs OCEH U IUIOCKOCTEN TpexrpaHHuka dpexe.

4. KpydeHue KpuBoil.

5. Kpussle Ha nosepxHocTu. KoopauHaTHbIE JIMHUM: HOHATHE KPUBOH Ha IOBEPXHOCTH; €€
YPaBHEHUS; OIIPEEIICHNE KOOPANHATHBIX JIMHUNA HA TTOBEPXHOCTH.

6. KacaTtenpHast IIIOCKOCTh M HOpPMaJIb K TIOBEPXHOCTH: ONPEIEICHNUE KacaTeIbHON MIOCKOCTU
K MOBEPXHOCTH B TOUKE; yPAaBHEHHME KacaTeJIbHOM IJIOCKOCTH JJIsl PA3JIMYHBIX CIydaeB 3a/a-
HUS TIOBEPXHOCTH; OIpPEEICHHEe HOPMaJIM K ITOBEPXHOCTH B TOYKE; YPAaBHEHUS HOPMAIH K
IOBEPXHOCTH.

7. Tlepas xBagpaTtuuHas popma MOBEPXHOCTH.

8. JlnuHa myru KpMBOW Ha MMOBEPXHOCTH.

9. Vron Mexay KpUBBIMH Ha TIOBEPXHOCTH.

10. ITnomanp o61acTy Ha MOBEPXHOCTH.

11. Bropas kBagparuuHas ¢popmMa MOBEpXHOCTH.

no

Cemectp 7

Pedepar u noxnan, coaepsxaniuii pe3ysbTaThl UCCIEIOBAHUM aBTOpA MO TEMaM CJIEYIOIIETO
BUJIA!
1.CpaBHUTENBHBIN KPUTHUECKUI aHAIN3 CUCTEMHO-/IESITEIIBHOCTHOIO U KOMIIETEHTHOCTHOTO
MOJIX0/I0B K O0YYEHHUIO MaTeMaTHKE B 001IeM U TPO(eCcCHOHATBHOM 00pa30BaHUU.
2. CpaBHUTEIBHBIN KPUTHUECKUI aHAIN3 KOMIIETCHIIMA B CTAHIapTaX CPEIHEro Mpodeccuo-
HAJILHOTO 00pa30BaHUs pa3IMYHBIX HAIPABICHUH U TPOQIIICH.

3. CpaBHUTENbHBII KPUTHYECKUH aHAIM3 KOMIIETEHLUUH B CTaHIapTax BBICIIErO MpogeccHo-
HaJIbHOT'O 00pa30BaHMs pa3IMYHbIX HAIlPaBJIEHUN U MPOPHIIEH.

4. CpaBHUTENbHBIA KPUTUYECKHM aHAIN3 KOMIIETEHIIUH, COOTHECEHHBIX B CTaHJapTax U y4eo-
HBIX TUIaHAX CPEeHEro MpodeccnoHalIbHOTO 00pa30BaHus ¢ AUCUUIIIMHON «MaTeMaTHKa

5. CpaBHMTENbHBIM KPUTHUECKUI aHAJIN3 KOMIIETEHIIMHA, COOTHECEHHBIX B CTaHAapTax M y4eo-
HBIX TUIaHAX BBICIIETO MPO(ECCHOHAIBHOTO 00pa30oBaHMsl ¢ JUCHUILIMHON «MaTteMaTuka.

6. CpaBHUTENbHBIA KPUTUYECKUH aHAIN3 CHELUAIBHBIX MPEAMETHBIX MAaTEMaTHUECKUX KOMIIe-
TEHIUH, B Y4eOHBIX IJIJaHAX MaTeMaTU4YeCKUX MNpouiIed pa3IuyHbIX OpPraHU3alMil BBICILIETO
npodeccuoHanTBFHOTO 00pa30BaHusl.

Kputrnuecknii aHaIu3 JOJKEH CONEPXkKATh PE3YNIbTAT COOTHECEHHUs: BUJIOB KOMIIETECHIIHM,
BBIJICJIEHHBIX B 3apyOeKHOW JuTepaType UM B paboTax POCCUHMCKHUX YYEHBIX; TpeOOBaHHH K
pe3ynbTary (popMHpOBaHUS OTIECIBHON KOMIIETEHIMH (XOTsS OBl OJIHOM) CO CTPYKTYpOH KoMmIie-
TEHIIMH, OIIPeJIeIEHHON B paboTax MeaaroroB U MCUXO0JIOTOB.

3amaHue K 3a4eTy — UCCIIe0BATEIbCKHUE IPOEKTHI, COoJIeprKallue pa3padoTKy:
noKasaresnei, KpUTepueB, Kbl U CpelicTB (OPMUPOBAHUS U OLIEHKH C(POPMHPOBAHHOCTHU Ka-
KOI-11100 KOMIETeHIINH (KOMIIETEHTHOCTHBIE 3aJ[aHNs );
(dbparMeHTa MHTEPAKTUBHOTO 3aHATHS 110 OJHOW U3 U3y4YaeMbIX TUCUUIUIMH, HApPaBICHHOIO Ha
pa3BUTHE KaKUX-THOO KOMIETEHIIUH.

Cemectp 8



Tembt unouUOYaNbHBIX CEMECMPOBHIX 3A0AHUIL:
1) leomempuueckue u usuueckue NPULONCEHUS ONPEOEICHHO20 UHMESPAA

Ilpumepnoe cooeporcanue:
Nel-3 Beraucnure miomany Guryp.
No4-6 Beruucnure JyIMHBI TyT.
Ne7 Berunctute paboTy, KOTOPYIO HEOOXOAMMO 3aTPaTUTh Ha BHIKAUMBAaHUE BOJBI M3 pe3epByapa

P.
Ne8 Haiinure koopauHaThl HEHTPA MacCc OAHOPOJHON IIIOCKON KpUBOH L.

X = 2(t —sint),
1) y=xv9-x%,y=0,(0<x<3). 2) |y=2(1-cost), 3) r =sin3p.
y=30<x<4r,y=>3).
x =e'(cost +sint),
y:ex+6, 5) t( . ) 6)p:6e ,

=e (cost —sint),
Inv8 < x < In+/15 y=el( ) —ml2<p<nl2.
0<t<r.

7) P: napabosion1 BpaiieHusl, pauyc OCHOBaHHUS KOTOPOTO 2M, TIIyOrHA 4M

8) L: kpuBas X=\/§t2,y:t—t3 0<t))

4)

2) [Ipunosicenus 0601iHO20 U MPOUHO2O UHMESPA.

Ipumepnoe cooeporcanue:
1) C momol1p0 TPOMHOTO UHTErpajia BEIUUCIUTh 00BEM TeNa, OTPaHUYCHHOTO YKa3aHHBIMU I10-

BepXHOCTSMU. CienaTh YepTex. 22 =4-x, x>+ y2 =4x.
2) Beuucnuth KOOpAMHATHI IIEHTPAa MAacC OJHOPOIHOIO TeNa, 3aHUMaromero oomacts V , orpa-

HUYEHHYIO YKa3aHHBIMU OBEPXHOCTAMU. V © X = 6(y2 +22 ) y2 +22=3, x=0.
3) BbluucauTh MOMEHT MHEPLUUU OTHOCUTEIBHO YKA3aHHON OCH KOOPJMHAT OJHOPOIHOIrO Teia
(p = 1) , 3AHAMAIOMIEro 00yacTh V , OrpaHUYEHHYIO JAHHBIMU TIOBEPXHOCTSIMH.

V:y2=x2+zz, y=4, Oy.

IIpumepHoe coaep:kaHue NPAKTHYECKUN 3a]aHUI
1) Berumciure ILIOIIAAb ¢burypsl, OTpaHUYECHHOU JIMHUSIMU

y=x/9-x%,y=0,(0<x<3).
x = e'(cost +sint),
2) Breruncnure UIMHY IyTH KPHBOH y =e'(cost —sint),
0<t<r.
3) BeramctuTe padbory, KOTOPYI0 HEOOXOJMMO 3aTPAaTHTh Ha BBIKAYMBAHUE BOJBI U3 pe3ep-

Byapa P: mapa0boyion]1 BpalleHus, paanyc OCHOBAaHUs KOTOPOTro 2M, TIyOuHa 4M.
4) Haiinute KOOpIAMHATHI IIEHTPa MacC OJHOPOJHOW IUIOCKOW KpuBOoM L: kpuBas

Xx=+/3t2,y=t—t° (0<t<1).
5) C nmoMoIp0 TPORHOTO HHTErpaia BEIYMCIUTh 00bEM Tella, OTPAaHHYEHHOTO YKa3aHHBIMH

noBepxHoCTAMH. C1enaTh YepTexK. 2% =4 —x , X% + y2 =4x.
6) BBIYMCINTD KOOPAMHATHI LIEHTPA MAcC OJHOPOJHOTO Tella, 3aHUMaroIero oomacte V ,

OTPaHUYCHHYIO YKa3aHHBIMH ITOBEPXHOCTAMH. V @ X = 6(y2 +22 ), y2 +22=3, x=0.



7) BBIUMCINTH MOMEHT WHEPLUU OTHOCUTEIBHO YKa3aHHOW OCH KOOPAMHAT OJHOPOIHOTO
Tena (pzl), 3aHHUMaromero odmacte V , OrpaHUYEHHYIO JaHHBIMH IOBEPXHOCTSIMH.

V:y2=x2+zz, y=4, Oy.

Bomnpocnl.

1) Beruucnenue miomianeit ¢uryp u amus ayr kpusbix B [TJICK.

2) Beruncnenue miomaaei Guryp, orpaHuYeHHbBIX JIHHUSIMH, 33JaHHBIMH [TAPaAMETPUICCKH.

3) Beoruucnenue miomaaen GUryp B NOISIPHBIX KOOPAWHATAX.

4) BbIUKCIICHHE JUTHH YT KPUBBIX, 3a/IaHHBIX TAPAMETPHUCCKH.

5) Beluncnenue JUIMH IyT KPUBBIX 33/IaHHBIX B IMOJISIPHBIX KOOPIUHATAX.

6) dusrueckuii CMBICI ONPEICICHHOTO HHTETPaIa.

7) Borurciaenue paboThl IEPEMEHHOMN CHJIBI.

8) BeluncieHHE CUITBI IaBJICHUS HA TUIACTUHY, BEPTUKAILHO MOTPY>KEHHYIO B BOIY.

9) KoopauHatsl 1ieHTpa Macc.

10) 'eomeTpHruecKre MPUIIOKEHHUS IBOMHOTO HHTErpajia: 00beM Terna.

11) I'eomeTprueCKUE MPHIOKEHHSI TBOMHOTO HHTETPaja IIIOIIA b IJIOCKON (GUTYPBI.

12) dusnyeckue MPUIOKEHUS TBOWHOTO HHTErpasia: Macca IIOCKO#H (QUryphl.

13) ®usnyeckue MPUIOKESHUS TBOMHOTO UHTErpajia: CTaTUYeCKUE MOMEHTBI M KOOPJIUHATHI
LEHTpa TSKECTU TIIOCKON (PUTYPBHI.

14) ®usuyeckue NPUI0KESHUS JBOWHOTO HHTETPaJia: MOMEHTBI HHEPIIUH TUIOCKOH QUTYPBI.

15) IIpunoskeHust TPOMHOIO MHTErpaia: 00beM Tea.

16) ®usnyeckue NPUI0KEHUsI JBOMHOT0 HHTErpaJia: Macca Teja.

17) ®usnyeckue MPHIOKECHUS JTBOMHOTO MHTErpajja: CTAaTHYECKUE MOMEHTBI U KOOPIHHATHI
LIEHTpa TSHKECTHU Tella.

18) dusnyeckue MPUI0KEHHUS TBOWHOIO HHTErpasia: MOMEHTBI HHEPIHH TeJa.

19) [IpuiokeHus: KPUBOJIUHEHHOTr0 MHTErpayia | pona: JuiMHA KPUBOH, TUIOMIAb [IMIUHAPH-
YeCKO MOBEPXHOCTH,

20) [MpunoskeHust KPUBOJIMHEHHOTO UHTErpaia | poma: Macca KpUBOi, CTATUYECKHE MOMEH-
ThI, UEHTP TSKECTH, MOMEHTBI HHEPILIUH.

21) Ipunoskenust kpuBosmHeitHOro uHTerpana Il poma: mmomans miockoi Gurypsl, padorta
IIEPEMEHHOM CHUJIBI.

22) [punoxxenusi moBepxHocTHOrO mHTerpana | u Il pona: ruromiaas MOBEPXHOCTH, 00BEM
Tena.

23) [punoxxenust moBepxHoctHoro uHTerpana | u 1l poga macca moBepxXHOCTH, MOMEHTHI,
LIEHTPHI TSKECTH.

Cemectp 9
JleMOHCTpallMOHHBIN BapUAHT KOHTPOJIBHOMN pabOTHI 10 TeMe «ANTeOpanyecKue oreparum»

BAPIIAHT 1

L. lyers f(z) = 2;':13 — BeIllecTBeHHAas! (PYHKIUS HAa MHOXKECTBe BCeX JIeHCTBUTE/IbHBIX THCE,

oTIHBIX oT —1. Oneparms yMHOKeHHs! onpejiesieHa o npaswiy fg = f(g(x)). Haiitn f3.

2. f — IpoeKTHpPOBaHHe ILIOCKOCTH Ha ock O mapa/lieabHo ocl Oy, g — HPOEKTHPOBAHHE
) w 2
IJIOCKOCTH Ha ock Oy napaJsuiesibHo ocu Oz . Haiitu gf un g°.

3. Haittu f(0) u f1(0), ecn f(x) = In 2L

r—1"

4. Ha MHOXKecTBe HATYDPaJIBHBIX THCes 3a/laHa ajrebpamdeckas omepanus a o b = max{a,b}. ds-
JISIETCS JT ONEPAIAs acCOTTMATUBHOM !



JleMOHCTpallMOHHBIM BapUaHT KOHTPOIBHOU paboThI 10 TeMe «[ pymnmbDy
1. Teopema Jlarpanxa.

2. B rpymme GL (2,R) Haiitu X0Tst ObI OIHY MaTpHILY, IIOCPEICTBOM KOTOPO# MaTpHIia

1 0 3 =2
A= conpsbkeHa ¢ B=

2 -1 -2 -1
3. IlycTs B Tpymie Bce KOMMYTaTopsl paBHH €. [loka3zate, uTo Tpymnmna abenesa.

4. Haiitn pasnoxenue mukmdeckoii rpymmsr G = (a) ropsaKa 9 mo ee MoATpyIe mopsaka 3.

5. Myers 4, B — noarpynmsl rpymmsl G, A - noarpymnma B,

A=3, |B:A=2, |G:B|=5. Haiinure

nopsnok rpynmsl G.

JleMOHCTpallnOHHBIN BapHAHT KOHTPOJBHOHN paboTHI 0 TeMe «BBIYrcieH!s] B KOHSYHBIX MOJISTX)

Bapuant 1

1. Haiiru HO/I Muorouienon B Kosib-
e KJIACCOB BBIIETOR 0 MOJIVJIIO 5:
3t +27° 4+ 222 +4 m 22t 4+ 2% +
3z? +1

2. Pemuth cuctemy ypaBnenuit B 1mo-

JIg BLIMCTOB 10 MOILYJTH 7.

To + 2x5 =10
Ty + 2x9 + 417 =2
bry + 2r3 =4

8.2. OueHoYHbIE CpeaCcTBa /JIsl MPOMEXKYTOUHOI aTTecTtanmuu (B ¢gopme IK3aMeHA WM 3a-
yera).

3adeT BRICTABIISICTCS IO UTOTaM pa6OTI>I B TCUCHHUEC JIBYX CCMCCTPOB Ha NPAKTUUCCKUX 3aHATUAX, IIPHU
YCJIOBHH YCIICUIHOI'O BBIITOJIHCHUS BCEX CaAMOCTOATCIIbHBIX pa60T.

ﬂeMOHCTpaHI/IOHHHﬁ BapHaHT TECTa, UCIIOJIL3YEMOI'0 B KA4Y€CTBC JOIMOJIHUTCIBLHOI'O 3a4Y€THOI'O 3aJaHu .

3aganue 1. (BbIOEpUTE OJMH BapUaHT OTBETA)

Ha mnodcecmse HamypanvHulx yucen OunapHoll anreebpauyeckoll onepayuerl a6aemcs
1. BeluMTaHME 2. CIOXKEHUE 3. nexeHue

3aganue 2. (BoIOepUTE OMH BapHaHT OTBETA)

Aneebpauueckas onepayus onpedenena kax a*b=a> | mozoa 3%2 pasno

1.6 2.64 3.81

3ananue 3. (BeIOepUTE OJIMH BapHaHT OTBETA)

I'pynna G-xoneunas, mozoa ee nopsi0ok pageu

1. 4nCITy 371€MEHTOB IPYIIIBI

2. YHCITy HECTMHUYHBIX DJIEMEHTOB TPYIIITBI



3. n!rae N - 9UcIIo HIEMEHTOB I'PYIIIEI

3ananmne 4. (BeIOCpUTE OUH BapHAHT OTBETA)

s mobwix snemenmos a, b epynnot G svinonnsemesn a*b= bxa, mozoa G

1. cummeTpudeckass 2. aqAWTHABHAS 3. abenena 4. MyJIbTUIUTKATABHAS
3aganue 5. (BoiOepuTe OIMH BapHaHT OTBETA)

G=<a>, |G| =12. Ecau b = a* - noposcoarowuii snemenm, mozda ezo nopsdox pasen

1.k 2. HOJ (12, k) 3. HOK (12, k) 4.12
3anganue 6. (BoiOepuTE OMH BapHAHT OTBETA)
B epynne G =< a >, nopsoka 12 ne cywecmayem noozpynnul nopsoka

1.6 2.4 3.7 4.2
3aganue 7. (BoiOepuTe ONMH BapHaHT OTBETA)

G - epynna, a € G, |a| =8, mozoa H =< a > umeem nopsoox

1.8 2.4 3.2 4.64
3ananmne 8. (BeIOCpUTE OUH BapHAHT OTBETA)

Hg, HK - npasvie knaccor cmescnocmu epynnvt G no nooepynne H, mozoa

1. HgcHk 2. HgnHk=M, M=

3. Hg= HK unu HgN Hk=& 4. Hkc Hg

3aganue 9. (BpIOCpUTE OJMH BapUaHT OTBETA)

G — xoneunas epynna nopsoxa 7, mozoa G sgnsemcst

1. 3HAaKONEpeMEHHOU 2. LIMKJIHYECKOU

3. CUMMETPUYECKOI 4. TpUBHAIBHON

3aganue 10. (BpIOepUTE OTUH BapuaHT OTBETA)

A, B — nooepynnwi epynnuel G, A - noozpynna B, |A| =3, |B : A| =2, |G : B| =5

moeoa nopsoox epynnei G pagen
1.30 2.15 3.10 4.25
3aganue 11. (BeiOepuTe 0TMH BapuaHT OTBETA)

B epynne G =< &>, nopaoka 18, mnoacecmeo H= (a*y n{(a®) cocmoum uz snemenmos

1. a% a* 2.¢,a%a" 3.a% a? 4.

3aganue 12. (BpiOepuTe ABa BapHaHTa OTBETA)

TIpasocmoponnee pasnoscenue yuxauueckoti 2pynnol G nopsaoka 6 no noozpynne H= {e, a’,a’ }paeﬂo

1. G=HeuUHa" 2. G=HUHa’ 3. G=HUHa’ 4. G=HeUHa
3amanne 13. (BoiOepuTe 1Ba BapuaHTa OTBETA)

THopsook snemenma a* yurknuueckoii epynnol G nopsioka 6 pasen

1.6 2.4 3.24 4.3

3aganue 14. (BeiOepuTe 0IMH BapUaHT OTBETA)

Zg — KOIbYO KIACCO8 8bI4EMO8 N0 MOOYi0 6, moeoa

1. B Zs mo0oii aeMeHT oopaTum 2. B Zg mo0OOI HEHYJIEBOH AJIEMEHT 00paTHM
3. Zg He IBIAETCS MOJIEM 4. Zs aABnsieTCs MOJIEM

3ananue 15. (BeIOepuTE /1Ba BapuaHTa OTBETA)

Z7 — KOIbYO KIACCO8 8bIYEMO8 N0 MOOYIO 7, mo2oa

1. B Z; nmro6oit sanemMeHT odOpatum 2. B Z7 mo00ii HEHYJIEBOW dIIEMEHT 00paTHM
3. Z7 He gBIsIeTCs MOJIEM 4. 77 SBIsETCA MOJIEM

3anganue 16. (BeIOCpUTE OJJMH BapUaHT OTBETA)

Onemenmul a u b nasvisaromest conpsiicennvimu, ecu

1. 3x: X tax=b 2. ax=hx

3. X KOMMYTaTOP [a, b] =1 4. au b npuHaIeKaT OTHOMY KIACCY CMEKHOCTH
3aganue 17. (BeIOepUTE OMH BapuaHT OTBETA)

Dnemenmul a u b cpasnumol no modynio 5, mozoa

1. (a+b):5 2. (a-h):5

3.a=b+5uwmb=a+5 4. a+b=5

3ananue 18. (BbIOCpHTE OJIMH BAPUAHT OTBETA)
Onemenmul a u b denumenu nyns konvya P, mozoa



1. ab=0, ecm a=0 wm b=0 2. ab#0, mia mobeix au b
3.ab=0,ecru a#0ub=0 4. ab#0, ecnru a=0 wm b=0

JoxymeHT coctaBieH B cooTBercTBUM ¢ TpeboBanusiMu PI'OC mo wnampasieHuto 44.03.05
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MaTUKH ¥ MeToiuku o0yuenus maremaruke [IM1 ®I'bOY BO «UT'Y»
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