MHHHUCTEPCTBO HAYKH U BHICHIEIO OBPA30BAHUSI
POCCUMCKOM ®EJEPALIUU
®IrbOY BO «<MPKYTCKHUM N'OCYJIAPCTBEHHBII YHUBEPCUTET»

NEJATOTMYECKUA UHCTUTYT

Kageapa MatemMaTHKH 0 MeTOAMKH 00y4eHHS MATEMATHKE

[ y‘ﬁsEaﬂ@

——

PaGouas nporpamma aucunHnInnbl (Moay.s)

HaumenoBanue aucummumssl (momyns) B1.0.24 DopMHPOBAHHE PE3YJILTATOB OCBOCHHS
00pa3oBaTe/IbHOI IPOrPaAMMBI

Hanpasnenne noaroroskn  44.03.05. IMenarornyeckoe oGpaszoBanue (¢ ABYMS npobuIsmMu

MOJATOTOBKH )

Hanpasnennocts (npodusb) noaroroskn Maremaruka — JlononHuTensHoe 06pazoBanue

KBampuxanus (crenens) BoiyckHuka bakanasp

®opma o0yueHus ouHas

Cornacoana ¢ YMC IIU UT'Y PexomenoBano kadeapoii:

Ipotokon Ne 10 ot «15§# mious 2021 r. ITporokosn Ne 10 ot «8» wmrons 2021 r.

ITpencenarens u M.C. I1aBnoBa 3aB. kadenpoit QLX/M—&A. JynaroBa
&

Hpkytck 2021 r.



|. Heau n 321244 AUCHUILIMHBI (MOYJIs1):

Heab aucoMNIMHBL (OPMUPOBAHUE y OOYYAIOLIMXCS TEOPETUYECKMX U METOJO0JIOIMUYECKHX
OCHOB KOMIIETEHTHOCTHOTO MOJX0/Aa B cdepe oOyueHUs MaTeMaTHKe; pa3BUTHE Mpodeccuo-
HAJIBHBIX U CIIELUAIBHBIX IPEIMETHBIX KOMIETEHIUH 00yJaromuxcs. IToMy CIOCOOCTBYET Jie-
TaJIbHOE U3yueHHE (yHIAMEHTAIbHBIX MOHSATHHA COBPEMEHHOW MaTreMaTHKH. boibiioe BHHMa-
HUE YIENeTcs pa3iIu4HbIM MaTeMATHYECKUM KOHCTPYKLHSAM, KOTOPBIE IIO3BOJSIOT CBOIWTH
U3y4EHHE CIOXKHBIX 0OBEKTOB K 00JI€€ MPOCTHIM U SBIAIOTCS OJHUM M3 HHCTPYMEHTOB IIPH pac-
CMOTPEHUH OCHOBHBIX MATEMAaTHYECKUX IMOHATUM, a TAK)K€ K. MOCTPOECHUI0 MATEMAaTUYECKUX
MOJIeNIel ¥ TPOBEACHUIO HEOOXOIUMBIX PAcYETOB B paMKaX MOCTPOCHHBIX MOJICIICH.

3agauu AUCHMILINHBI

e  BOCHHTaHUE O0OIICH MATEMAaTHYECKOUW KYJIBTYpPHI;

o croco6cTBOBaTh (DOPMHUPOBAHHIO y CTYACHTOB HABBIKOB PabOTHI ¢ yueOHOU U Ha-
YYHO-METOJAUYECKOM JIUTEPATYPOIA.

o (dbopmMHpoBaHKE Y 00YJAIOIINXCS TEOPETHUECKUX U METOJIOJIOTHUECKUX OCHOB KOM-
METEeHTHOCTHOT'O T01X0/1a B chepe 00yueHUs: MaTeMaTHKE;

o OCBOCHHE OOYYAIOUIMMHUCS CIIOCOOOB pa3padOTKU COAEPKATENBHOW M TPOLECCY-
QTBHON COCTaBISIONIMMHU Kypca MaTeMaTHKA B OOMUX M TMPOECCHOHATBHBIX
y4EOHBIX OpraHU3aIHIX;

e  TIONy4YeHHE OOIIEro MPEICTaBICHHS 00 OCHOBHBIX MATEMAaTHICCKUX KOHCTPYKIIUSX,

o CO3J/IaHHE YCIIOBHH ISl OCO3HAHUS CTYJICHTaMU MHOT000pa3wsi BHYTPHMATEMaTH-
YECKUX CBSI3€H, HAPSAYy C MEKITPESIMETHBIMH CBSI3IMU;

o (dbopMHUpoBaHHE YMEHHSI YCBOSHUS MaTepuaa ¢ OOJIbIIOH aOCTPAKTHOCTHIO MOHS-
TUH

e  paszBuTHE NPOPECCHOHATBHBIX U CIIEHUAIBHBIX MPEIMETHBIX KOMIICTECHIIHA 00Y-
YAFOIIUXCS.

. OBJIQJICHUE PA3IMYHBIMU HHTEPAKTUBHBIMU METO/IaMU 00y4YeHus B cepe 00paz3o-
BaHUS C TIO3UIIMA KOMITETEHTHOCTHOTO ITOIX0/1a;

o OBJIaJICHHE METO/IaMHU Pa3pabOTKU AUArHOCTUK OIICHKU YPOBHS (OPMHUPOBAHUS
KOMITETEHIINI 1 KOMIIETEHTHOCTEH B y4eOHOM MpoIiecce.

1. MecTo nucuunimubl B cTpykrype OIIOIL:

2.1. Tuctunnuna «DopMupoBaHue pe3yIbTaTOB OCBOCHHs 00pa30BaTEIbHON MPOTPaMMbI» OT-
Hocutcd K 0oky b1 (ucuuninunel), o0s3aTenbHast 4acTb.

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

b1.B.03 Anre6pa

b1.B.01 MaremaTHueCcKUii aHAIIN3

b1.B.04 IuckpeTHas MaTeMaTHKA U TCOPHS IHCEN

b51.B.05 I'eomeTrpus

2.3. TlepedyeHb MOCIEAYIONUX YYCOHBIX TUCIUIUIAH, JUISI KOTOPBIX HEOOXOIMMBI 3HAHHS, YMe-
HUS ¥ HaBBIKH, (HOpMHUpYEMbIE TaHHOW y4eOHOM TUCITUTLINHOMN:

51.0.23 Pentenne npodeccrnoHanbHbIX 32134 (IIPAKTUKYM)

51.0.24 ®opmupoBaHue pe3yIbTaTOB OCBOCHHS 00pa30BaTEIbHOM MPOrpaMMBbl

b1.0.25 CoBpeMeHHLIE HAIIPABJIEHUS Pa3BUTHU HAVKH

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

[lepeuenp mIaHUPyEMBIX PE3yJIbTATOB 00YUEHHUS 110 TUCHUIUIMHE (MOJYJII0), COOTHECEH-
HBIX C MHAUKATOPaMHU JOCTHKEHHSI KOMIIETEHIIUI



Komnerenuus

NuaukaTopbl KOMIIETEH-
1107071

Pe3yabTaTbl 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 KOMIIOHCHTHI (B

TOM YHUCJIE C HCIIOJIB30BAHHUECM

WK ok 1

y4acTByeT B pa3paboTKe oc-
HOBHBIX U JIOMOJHHUTEIBHBIX
00pazoBaTeILHBIX TIPOTPAMM

WH(POPMAITMOHHO-
KOMMYHUKAIIUOHHBIX ~ TEXHO-
JIOTHiA)
OIIK-5 MK ors 3:
Criocoben  ocyIiecTs- dhopmyupyet BBISIBJICHHBIE

JSTH KOHTPOJIb U OLEHKY (op-
MHUPOBaHUS PE3yIbTAaTOB 00pa-
30BaHUs 00YYaIOMINXCS, BBISB-
JSATh U KOPPEKTHPOBATh TPY/I-
HOCTH B 00y4eHHUHU

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

OIIK-8

CriocobeH  ocyIiecTs-
JATH TEJArOTHMYecKylo  Jesi-
TEJILHOCTh HAa OCHOBE CIICIIU-
aJbHBIX HAYYHBIX 3HAHUN

MK oriks.1
JleMoHCTpHpYET criennaibHbIe

Hay4YHbIC 3HAHUSA B T.4. B
MpeIMEeTHOM 001acTh

3HATD:

OCHOBHOM MOHATHIHO-
TEPMHUHOJIOTUYECKUH amnmapar Teo-
pPUM KOMIIETEHTHOCTHOTO IOJXO0Ja!
KOMITETEHTHOCTb, KOMIIETEHLIUH,
o0Opa3zoBaTenbHbIE  KOMIIETEHIIMH,
KJIIOYEBbIE KOMIIETEHIMH, YPOBHHU
KOMIIETEHTHOCTEH, TOKa3aTenu u
KpUTEpHH YPOBHEW cdopMupoBan-
HOCTH KOMIIETCHLIMH, (HOpMBI Opra-
HU3AIMKA JICATENBHOCTH O0Yy4aro-
LIUXCS, JUAarHOCTHKA, OLIEHKa Jes-
TEJIBHOCTH O0O0ydaroluxcs, OCHOB-
HBIE BU/IbI OLICHOYHBIX CPE/ICTB.
IpeaIMeT W HallpaBJIEHUS Pa3BUTHUS
MaTeMaTHKH KaK HAay4YHOTO 3HaHUS
U KaK y4eOHOH TUCUUIUINHBI;
MpEeIMET W HANpPaBJICHUS PAa3BUTHUS
TEOPUHU M METOAMKH OOYy4YEeHHS Ma-
TEMaTHKE KaK Hay4YHOTO 3HAHHS U
KaK y4yeOHOW THUCIMIUIHHBIL.
OTIpeie/ICHUsI OCHOBHBIX MaTeMaTu-
YECKUX MOHATUH; (OPMYIUPOBKU
OCHOBHBIX TEOpEM;

OCHOBHBIE anreOpanvecKkue CTpyK-
TypBbl, UX IPOCTEHIINE CBOUCTBA,
(opMyIbl, MO3BOJSIOIINE PELIATh
MIPAKTUYECKUE 3a/1a4H;

CYTh METOJIOB PELICHUs MaTeMaTu-
YECKHX 3a/1a4.

YMeTh:




® PacIO3HABATh OCHOBHBIC TOHSTHS
TEOPUU  KOMIIETCHTHOCTHOTO IIOJI-
X0Jla: KOMITIETEHTHOCTh, KOMIIETEeH-
MU, 00pa30BaTE/IbHBIC KOMIIECTCH-
LMW, KJIFOYEBBIC  KOMIICTCHIIUH,
YPOBHH KOMIIETEHTHOCTEH, (OpPMBI
OpraHM3alid ACSITeTbHOCTH 00y-
YarOIIMXCS, JIUArHOCTHUKA, OIECHKa
JIESTSIILHOCTU O0yJarOIIHXCS;

o OTIMICHIBATh COMIEPIKATEIBHYIO
W TPOIECCYaTbHYIO COCTABJISIONIYIO
Kypca  MaTeMaTHKH  OOmUX U

podeccuoHaTbHBIX y4eOHBIX
OpraHu3aluii;

o MPOEKTUPOBATH OPTraHU3AIIIO
u peanuzanmto Pa3TUYHBIX

HWHTCPAKTHUBHBIX METO/I0B O6y‘IeHI/IH B
chepe oOpazoBaHUS C TO3HUIUN
KOMITETEHTHOCTHOT'O TIO/IX0/1a;

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

o pa3pabaThiBaTh CpelcTBa

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

® TIPOBOAWUTH HCCIICAOBAHHA, Ha-
MpaBJeHHbIE Ha aHaIM3 TpeOOBaHMI
CTaHIApPTOB, COOTBETCTBHS MM CO-
JICp)KaHUSI CPEJICTB OOYYEHHUS M KOH-
TPOJISL.

® IPOBOANTE HMCCJIEIOBAaHUs, HaNpaB-
JICHHBIE Ha pa3paboTKy CpeAcTB 00y-
YeHUSI W KOHTPOJSI, COOTBETCTBYIO-
HIMX TPEOOBAaHUSAM CTaHIAPTOB.

e Ha OCHOBE aHalW3a YBHIETb U
KOPPEKTHO c(hOpMYIHpPOBaTh MaTe-
MaTHYECKH TOYHBIH pe3ynbTarT,

®  TPaMOTHO TIOJNB30BaThCSA SI3bI-
KOM TIpeAMETHOM 00J1acTH,

e  OIEepuUpoBaTh a0CTPaKTHBIMH
00BbEKTAMH,

®  [PUMEHSTH W3YyUYCHHBIE Teope-
MBI JJISl PEUICHUsl 3aJad IMpakThde-
CKOT'0 ¥ TEOPETHIECKOTO XapaKTepa
Baanern.

o crocobamu pa3paboTKu
COJIEpKaTENbHON U TpolecCyaIbHON
COCTABIISIIOIIMMHU Kypca MaTeMaTHUKH
001X u poeCCHOHANBHBIX
yueOHBIX OpraHu3aLuii;

. Pa3IUYHBIMU
HWHTEPaKTUBHBIMU METOAaMHU




oOydyeHusi B cepe oOpasoBaHHs C

HO3I’II.IPII>1 KOMIICTCHTHOCTHOT'O
HOAX0a;

. JIMAarHOCTUKAaMH  OLCHKH
YpOBHS c(OPMHPOBAHHOCTH

KOMIETEHIINI U KOMIIETEHTHOCTEN
B yueOHOM Mporiecce,

. OCHOBHBIMH
MaTeMaTH4eCKUMH METOJIaMH
pelieHus 3a1ad,

. poeCCHOHATBHBIM
SI3BIKOM COBPEMEHHO
MaTeMaTuKH, IpPaMOTHO

NPUMEHSATh €ro TMPH PEIICHUU
MaTEMaTUYECKUX M TMPUKIAIHBIX
3a/1ad4.

IV. COAEP’ KAHUE U CTPYKTYPA JUCHUIIJINHBI

4.1. O6bem IMCUUNIUHBI (MOAYJIS) H BBl YU4eOHOIH padoTs! (pazaensieTcs no goopmMam o0ydeHust)

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

AyauTOpHBIEe 3aHATHS (BCET0) 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

CamocrosiTesbHas padora (CP) 194 77 67 15 35




Bun npomexyTouHoi aTTectanuu (3a4er, dK3aMeH), 9K3a- | 3a4€T | OK3a- | 3a4eT
vacel (KoHTpOIIB) 38 34
MCEH MCEH
Kontpois (KO) 36 10 8 10 8
KouraktHas pa6ora, Bcero (Kour.pa6) 213 59 41 76 37
OO61mast TpyA0eMKOCTb: 3a4ETHBIE €IUHUIIEI 13 5 3 3 2
Yackl 468 180 [108 |108 |72

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

Pasnen 1. Ilmockue u npocTpaHCTBEHHBIE KPUBBIE

[Tonsitue kpuBoil. BexTopHas GyHKIUS CKaISIPHOTO apryMeHTa. J{iauHa 1yru KpuBoi.
Conpooxnatonuii TpexrpanHuk @pene. Kpususna kpuBoid. AOCOIIOTHOE KpydeHHeE.
Kpyuenue.

Pa3znen 2. HauanbHble NOHSTHS TEOPUU IOBEPXHOCTEHN B €BKJINA0BOM POCTPAHCTBE
IToBepxHOCTH B €BKJIMJOBOM IIPOCTPAHCTBE, IPOCTHIE U INIaJIKUE OBEPXHOCTU. KpHBBIe HA
nosepxHoctu. KoopanHaruele inHnK. KacaTenpHas INIOCKOCTh U HOPMaJib.

ITepBas kBagpaTHuHas popmMa HOBEPXHOCTH.

JnvuHa 1yru KpuBOM Ha TOBEPXHOCTH.

VYron Mexay KpUBBIMU Ha TIOBEPXHOCTH.

[Tmoniaas MOBEPXHOCTH.

Bropas kBagparuunas ¢popma.

Cemectp 8

Paznen 1. KomneTeHTHOCTHBIN MOAX0/ B 00111eM M MPOPEeCCHOHATBHOM 00pa30BaHUH

1.1. ITpoGaembl ¥ NEPCHEKTUBBI peaTn3aliui KOMIIETEHTHOCTHOTO MOJIX04a B 00pa30BaHUM.
VYcnoBus BO3HUKHOBEHHUS KOMIIETEHTHOCTHOTO MOJXOJa KaK: HEO0OXOIMMOCTh OOHOBJIEHHS
colepkaHus 00pa3oBaHHMsS B OTBET HAa M3MEHSIOLIYIOCS COLMAIBHO-3KOHOMUYECKYIO
peasbHOCTh; O00O0OIIEHHOE YCIOBUE CHOCOOHOCTH uenoBeka 3(PQEeKTUBHO JAEMCTBOBAaTH 3a
npeenamMu y4eOHbIX CIOKETOB U y4EOHBIX CHUTYallMif; BO3MOXKHOCTb 1€JIEBOT0 (POPMUPOBAHUS
KOMIETEHTHOCTH Y4allUXCS.

Psin npoGiem B cucteme o01iero u npohecCuoHaIbHOr0 00pa3oBaHusl, MEIIAOIINX pPealn3aluu
KOMIIETEHTHOCTHOTO MO/IX0/1a: MpobsieMa yueOHUKOB M UX a/IallTallii B YCIOBUSIX COBPEMEHHBIX
TYMaHUCTUYECKUX UJEH U TEeHJIEHIMHA B 00pa3oBaHUM; MpodiieMa ToCyAapCTBEHHOT0 CTaHaapTa,
€ro KOHIEMNIINH, MOJIETTH U BO3MOXKHOCTEH HEMPOTUBOPEUUBOTO ONPEIEIICHUS €r0 COIepKaHus U
(GYyHKLIUH B YCIOBUSX POCCUICKOTO 00pa3oBaHus; MpobiemMa KBadu(uKaluy MpernoaaBaTeseil u
uX  npodeccHOHANBbHOW  aJeKBaTHOCTM  HE  TOJBKO  BHOBb  pa3pabaThiBaeMOMY
KOMIIETEHTHOCTHOMY TOAXOJ1y, HO U Tropa3fo Ooyiee TpaJuIMOHHBIM IIPEACTABICHUSIM O
npodeccuoHaNbHO-TIEJarOTMYECKON e TeIbHOCTH; MpobiieMa MPOTHUBOPEUYUBOCTH Pa3IMUHbIX
uaed U TpeAcTaBiIeHUH, OBITYIOIIMX B COBPEMEHHOM 00pa3oBaHuH; NpoOieMa BHYTpEeHHEH
IPOTHBOPEYMBOCTH HauboJiee MOMYNISAPHBIX HANpPABICHUN MOAEPHM3AIMU, B TOM YHUCIE: HJIEU
npoduaM3anuu crapiiei IMKOoJIbl M, OJHOBpeMEHHO, mepexona k mpuemy EI'D mo Bcem
npeaMeraM,  pa3BUTUS  IIKOJIBHOTO  CAMOYIPABICHHMS M LEHTPAIM3AalUUd  CHUCTEMBI
(buHaHCUpOBaHUS 0Opa30BaHUS U JP.

[TepcrieKTHBBI peanu3alnuy KOMIETEHTHOCTHOTO MTOIX0/1a.




1.2. KoMmeTeHIIMu 1 KOMIETEHTHOCTH B MaTeMaTH4eckoM oOpa3oBaHuu JlepeBo KOMIETEHIUI:
KIIIOYEBBbIC, HAJIpPEIMETHbIE U TNpeaMeTHble (OOIIeKYyIbTypHBIE, 001IenpodecCuOHANbHBIE,
npodecCHOHATbHBIE W CHEUMANbHbIE TPEJAMETHBIE) KOMIICTEHIIMA B MaTeMaTHUYeCKOM
00pa30BaHUM U OCOOEHHOCTH MX (OPMHPOBAHUSA IPU U3YYECHUHM KOHKPETHOW JUCLUIUIMHBI
[Taciopra u mporpammsl (OPMHPOBAaHUS (MATPHIIB) KOMIIETEHIMA. YPOBHH (HOPMHUPOBAHUS
KOMIIETEHTHOCTeH  oOyuwatomumxcs.  [lokazatenu, — KpuTepud M IIKalIbl  OLIEHKHU
c(OpPMHPOBAHHOCTH KOMITETCHIINH.

1.3 KomnereHIMy 1 KOMIOETEHTHOCTH B COJIEPKAaHUM YUEOHBIX MPOrpaMM JUCLMILIMH (U3NKO-
MaTeMaTU4YeCKOro LUKJIA.

OOpa3zoBarenbHble CTaHAAPTHI U ydeOHbIE Hporpammbl AUCHUIUIMH. COOTHECEHHE Y4eOHBIX
poTrpaMM KOHKPETHBIX JUCIUIUIMH U 00pa30BaTeIbHBIX KOMIIETCHIINH.

Paznen 2. llemarormueckue TEXHOJOIMM B peajd3allud KOMIIETEHTHOCTHOIO IOAXO0/Aa K
00y4eHUIO

2.1. luTepakTuBHBIE METO/IbI O0YUYEHHS B MPOIIECCE PEATM3ALUN KOMIIETEHTHOCTHOTO MOAX0/1a.

WHTepakTuBHBIE METOJAbl OOy4YeHHMs B Hpolecce M3YyYeHHUs KOHKPETHBIX JIUCLHMILIMH.
OcoOeHHocTH 0TOOpa HWHTEPAKTUBHBIX METOJOB OOY4YeHHMs € Lenblo (OPMUPOBAHUS
00pa30oBaTeNbHbIX KOMIETEHLUH yJaIuxcsl.

2.2. JluarHocTuka M OLIEHKa YpOBHSI C()OPMUPOBAHHOCTH KOMIIETEHIMI M KOMIIETEHTHOCTEH B
y4eOHOM IpoLecce.

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

Cemectp 9

Paznen 1. 'eomerpuueckue u Gpu3nUecKre NpUIIOKEHUS ONPEeICHHOTO MHTerpaa

1.1. Beruucnenue miomaaei Gpuryp u JUIMH IyT KPUBBIX

Boruncnenue nnomaneit puryp u muH ayr kpussix B [IJICK. Beraucnenne mnomanaeit uryp,
OTpaHUYEHHBIX JUHUSAMH, 33JaHHBIMU MapaMeTpudecku. Beruncnenue miomaneit gpuryp B mo-
JSIPHBIX KOOpJAMHATax. BeluncieHue JUIMH Iyr KPUBBIX, 3aJaHHBIX [TapaMeTpUYecKu. Beruucie-
HUE JUIMH yT KPUBBIX 3a/IaHHBIX B MOJIIPHBIX KOOPIUHATAX.

1.2. dusnyeckue NpUIOKEHUS ONIPEIEIIEHHOTO HHTErpaia

@u3nyecKuil CMbICI OMPEEIIEHHOT0 UHTErpajia. Beruucienne paboTsl nepeMeHHOM cuibl. Bbl-
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

[Ipunoxxenuss ABOWHOrO MHTErpayia: o0beM Teja, IUIOMAAb IUIOCKOW (Uryphl, Macca IJIOCKOM
¢burypsl, cTaTH4€CKME€ MOMEHTHI U KOOPJAMHATHI IIEHTpPaA TSXKECTH IIOCKOW (UTYPBI, MOMEHTHI
UHEPIUH IUIOCKOH (QUTypsI.

[TpunokeHus TpoHOrO MHTErpaja: 00beM Teja, Macca Tella, CTAaTHYeCKHEe MOMEHTHI U KOOPAH-
HAThI LICHTPA TSHKECTU Tela, MOMEHTHI MHEPLIUH TEa.

2. 2. HekoTopble MPUIIOKEHUST KPUBOJIMHEHHBIX U MIOBEPXHOCTHBIX HHTETPAJIOB.

[Ipunoxenus KpuBOIMHEHHOro MHTEerpaia | poxa: JyMHA KpUBOM, MIIOMIAIL HUJIMHAPUYECKOM
ITOBEPXHOCTHU, Macca KPUBOM, CTATUYECKUE MOMEHTBI, IEHTP TAKECTH, MOMEHTBI HHEPLIUU
[Ipunoxenus xkpuonuueitHoro unrterpana Il poxa: miomane niaockoit ¢purypsl, padorta mnepe-
MEHHOH CHUJIBI.

[Ipunoxenus nmoBepxHocTHoro unrterpana | u |l poga: miaomaas MOBEpXHOCTH, Macca MOBEPXHO-
CTH, MOMEHTBHI, [IEHTPHI TSKECTH, 00BEM TeNa.



Cemectp 10
Paznen 1. Toayrpyrmmbsl # MOHOH B

bunapras anreOpamdeckas omepanus Ha (QUKCHpOBaHHOM MHOXxecTBe. Tabmuma Komm. Acconmatus-
HOCTh, KOMMYTaTUBHOCTh OMHAPHBIX OTepalvii, X HE3aBUCUMOCTh. EJJMHUYHBIA 3JIEMEHT, €r0 eIUHCT-
BEHHOCTH (B ClTyuae CYIIeCTBOBaHU) B ainreopandeckoit ctpykrype. [lomyrpynmner. Monounsl. [Ipumepsr.
MynbTUIUIMKATUBHBIC, QITATHBHBIC MOHOH/IBI.

Paznen 2. T'pynmst

Onpenenenue, npuMepsl U npocrteimue ceorictsa rpymnmn. [loarpynmnel. Kpurepuii noarpymnmnel. Cummer-
puuecKas ¥ 3HaKolnepeMeHHas rpynnsl. ['pad noacranoBku. Luknndeckue rpynisl. [lopsnok snemenrta
B rpymme. Teopema 0 IUKIMYECKON IpyMIie, TOPOKICHHON 31eMeHToM N nopsaka. Tabmuna Kanu. Uzo-
Mopdusmel. [Ipocreiime cBoiictBa nzomopduszma. MzomMopdusM IHMKIUYECKUX TpyNIl. BioxumMocTb
rpynmnsl B cumMmerpudeckyto rpymmny (Teopema Komm). T'omomopdmsmel. Smpo romomopdusma, ero
CBOMCTBA.

Pasznen 3. Konpua

HuctpubyTtuBHas cBs3b. [lomykonpma. Onpenenenue n nmpuMeps! kKonell. [Ipocrelimme cBoiicTBa KoJell.
I'omomopdusmer konen. Sapo romomopduszma. MyNbTUIUIMKATHBHAS Tpylrna Kojblla. AJJIUTHBHAS
rpynmna konpua. Jemurenun Hyns. Kosipumo nemoctHocTH. AccouuaTHBHBIE, JIMEBBI M OYJIEBBI KOJIBIIA.
Ilonkonsua.

Pasgen 4. Tons

OnpeneneHue U npocteiliine cBoiictBa noyiel. [Ipumepsl KOHEUHBIX Mojed. BiokeHue 1enocTHOro
kosbia B nojie. [loamone. Pacmmpenne noanons. M3omopdusm moseii. Xapakrepuctuka nojst. Kosbio
KJIaCCOB BBIYCTOB I10 ITPOCTOMY MOIYJIIO. AHFOpI/ITMI)I BBIUHMCIICHUM B KOHEUYHBIX ITOJISIX.

4.3. Pa3nensl 1 TeMbl TUCHHUILJIMH (MOAYJIeil) U BHIbI 3aHATHIA



Ne HaumeHoBaHue pa3zaena/TeMsbl Buanbl yueGHoli padoThl, OuneHouHble ®opmMupyeMble KOMIIe- Bcero
w/n BKJIIOYasi CAMOCTOAITEIbHYIO padoTy 00y- cpeacTBa TeHIUH (MHIUKATOPBI) (B yacax)
YAJOIMXCS, MPAKTHYECKYI0 MOATOTOBKY
(npy HAJIMYKMH) U TPYAOEMKOCTh (B Yacax)
ek Ipakr. JIa6. CPC
3aHATHUSL | 3aHATHI

1. [Monstre KpuBol. BekTopHas QyHKIUs WKy, WK orks.1
CKAJIIPHOrO apryMeHTa. J[mHa Ayru Kpu-

Boii. CompoBOXmalIUil TpeXrpaHHUK | 8 32 37 KonTponbHas pabora 77
Opene. KpuBuzna kpuBoil. AOcoiroTHOE
Kpyuenue. Kpyuenue.

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

BE, MOPOCThIE M TIJIAJKHE [OBEPXHOCTHU.

Kpussle Ha noeepxHocTu. KoopauHaTHbie

nuHnn. KacarenbHast TIOCKOCTH M HOp-

Manb. [lepBas kBamparuunas ¢opma mo- | 8 32 40 Kontposbnas padbota 80
BepXHOCTH. JlJIMHA Ayrd KpUBOW Ha IIO-

BEPXHOCTH. YTOJ MEXAYy KpUBBIMH Ha

noBepxHocTu. Ilnom@aas NOBEPXHOCTH.

Bropas kBanmpatuanas gopma.

3. [IpobneMbl W TMEPCHEKTHBHI PeaTn3aIiu WK onxa.1, UAK orks :
KOMIIETEHTHOCTHOTO TMoJX0/la B 00pa3o- | 2 2 12 Omnpoc 16
BaHUU

4, KoMieTeHIIMM M KOMIIETEHTHOCTH B Ma- | 2 2 12 Ompoc NAK onxz.1, UK onks 3: 16




TEeMaTU4ecKoM 00pa3oBaHUU

KOMHGTCHHI/II/I 1N KOMIICTCHTHOCTH B CO-
ACPIKAHUN y‘Ie6HI>IX nmporpaMmm  JUCLUAII-

JINH (I)I/I3I/IKO-MaTeMaTI/I‘lCCKOFO OUKJ1a

12

Ompoc

HIIK OIIK2.1, HIIK OIIK5.3:

20

WntepakTuBHBIE MeETOABl OOy4YeHHS B
Ipolecce pealn3alii KOMIIETEHTHOCTHO-

ro moaxonaa

12

Ompoc

I/IJ—IK OIIK2.1, HJ—IK OIIKS.3:

20

JluarHocTuka M OLEHKa ypoBHS copmu-
POBaHHOCTH KOMIIETCHIUH M KOMIIETCHT-

HOCTEH B yd4eOHOM mpolecce

19

Ompoc

I/IJ—IK OIIK2.1, HJ—IK OIIKS.3:

27

Brruncnenwne miomaneit puryp u umH
JIYT KPHUBBIX

Kontposbnas padbota

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

19

duznueckue MMPUIIOKCHHUA ONIPCACIICHHO-
ro UHTCrpajia

Konrtponbhas padora

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

20

10.

[Ipunoxenus ABOMHOIO U TPOWHOTO UH-
Terpaa

Konrponbhas pabora

HHKS’KLZ, I/UIK OIIK8.1

20

11.

HexkoTtopsle npuitoxeHus: KpUBOJIUHEH-
HBIX U TOBEPXHOCTHBIX 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 TMPOCTEHIINE
CBOICTBA IPYIMIL.

[oarpynnsl. CuMMeTpuyuecKasi U 3HaKO-
MIEPEMEHHAs TPYIIIBL

Ompoc

HIIKYKLZ, I/II[K OIIK8.1

14.

Huxnnueckue rpynimsl. [lopsinok snemen-
Ta B TPyIIIE.

Ompoc

HIIKYKIQ, I/II[K OIIK8.1

15.

HzomopdusmMel rpymisL.

Kontponbnas padbota

HIIKYKIQ, I/II[K OIIK8.1

16.

Onpenenenue u npumMepsl koaey. ['omo-
Mop®u3MBI KoJel. MyIbTHIUIMKaTUBHAS
rpyIiia KoJibla. AIL)Z[I/ITI/IBHaH rpyiima
KoJiblia. Jlenurenu Hymsl.

KonTponbHas pabora

UKy 2, LK ors.1

17.

Ompenenenre 1 MpOCTeHIe CBOHCTBA
noneii. [Toamone. Mzomopdusm moneit.

Konrtponbhas pabora

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

18.

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

Kontposbhas padbota

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

HUTOI'O (B uyacax)

78

94

194

366




4.4. MeToauueckue yKa3aHusl 110 OPraHU3AlUH CAMOCTOSITeJIbHON PadoThI CTYIEHTOB
CamocrosiTenpHast paboTa CTyJIEHTOB OpUEHTUPOBaHA HA JaJIbHEUIee COBEPIICHCTBOBA-
HUE UX YMEHUH [0 CaMOCTOATEIbHOMY OBJIQJICHUIO 3HAHUAMU TEOPETUUYECKOTO U MPAKTUYECKO-
ro Xapakrepa, OBJIaZCHHE MPOPECCHOHATBLHBIMU YMEHUSIMH B 001acTH 00pa30BaTeNbHOM, BOC-
MATATEIbHOM, KYJIBTYPHO-IIPOCBETUTEIBCKOW M HAyYHO-HCCIIEIOBATEIbCKON JESITEIBHOCTH H
BKJIIOYAeT:
® CaMOCTOSITEIbHOE H3Yy4YeHHE TeM Y4eOHOIl MporpamMmbl, KOTOpPbIE C COJEp>KaTEIbHOMN
TOYKH 3PEHUS] MOTYT OBITh OCBOEHBI CTYIEHTOM CaMOCTOATEIHHO U KOTOPBHIE MMEIOT BBICOKUUN
yYpOBEHBb Y4eOHO-METOAMYECKOTO OCHAIICHHSI;
® COCTaBJIEHUE KOHCIIEKTOB II0 T€MaM, BEIHECEHHBIM Ha CaMOCTOSTEIBHOE U3YYEHUE I10JI-
HOCTBIO UJIM YaCTHYHO;
® JIOJrOTOBKY K IIPAKTHYECKUM 3aHATHAM 10 BCEM TEMaM Kypca;
® BBINIOJIHEHUE B TCUCHUE CEMECTPa KOHTPOJIBHBIX padoOT MO TeMaM MPAKTUYECKHUX 3aHs-
TUH, KOTOpPbIE B COBOKYMHOCTH O0OECHEYMBAIOT CHCTEMAaTUYHOCTh MPOMEXKYTOUYHON aTTecTaluu
CTYJICHTOB U OPTaHU3YIOT UX CAMOCTOSTEIbHYIO paboTy.
® BBINOJIHCHUE WHAMBUIYAIBHBIX CEMECTPOBBIX 3a/IaHWi, UX O(QOpMIICHUE M TPEICTaBIIC-
HHUE.
e  HCIIOJIb30BAHME PA3TMYHBIX HHPOPMAITMOHHBIX PECYPCOB IS BHITIOJHEHUS 33 aHUH.
e Pazpabotka pedepara u JOKIana, COACPKAIIETO PE3yIbTaThl UCCIEIOBaHUI aBTOpa, HAIIPABIICH-
HBbIE Ha OCMBICIICHHE TEOPETHYECKHX OOOCHOBaHHMI M UX MPAKTUUYECKUX peau3aluil B pocCUid-
CKOM 00meM u MpoheCCHOHATBHOM 00pa30BaHUM WAEH CHUCTEMHO-IEATEIIbHOCTHOTO W KOMIIe-
TEHTHOCTHOI'O MOAX0M0B. Pedepar moimkeH mpenBapsaThCs KpaTKOW aHHOTAlMEH HA PYCCKOM U
AHTTUICKOM si3bIKax. JlOKmana MOJHKeH CONMpOBOXKIAThCS MpEe3eHTaIUel, coaepkalieil OCHOBHBIE
pe3ynbTaThl uccuenoBaHus. Kputuueckuil aHain3 NOMKEH COIEpXKaTb Pe3ylbTaT COOTHECEHUS:
BUIOB KOMIIETECHIINH, BBIIEIICHHBIX B 3apyOEKHOM JUTEpaType WK B paboTax pOCCHUICKHUX yue-
HBIX; TpeOOBaHUU K pe3ynbTaTy (pOpMUpPOBaHHUS OTAEIBHONW KOMIIETEHIMH (XOTsl ObI OJHOM) CO
CTPYKTYpOW KOMIIETEHLIMH, OTIPEIeICHHOM B paboTax ImeaaroroB 1 NCUXo0J0rOB.
3. UccnenoBaresnbCkue MpOeKTHI, coliepKaliie pa3paboTKy:
e TIOKa3aTesiel, KpUTEepHEB, Kbl U CpeACTB (OPMHUPOBAHMS U OIIEHKH CHOPMHPOBAHHOCTU Ka-
KON-THO0 KOMIETEHIIUHN (KOMIIETEHTHOCTHBIE 3aJaHMs);
e (parMeHTa MHTEPAKTHBHOTO 3aHSTHS MO OJHOM M3 M3y4YaeMBbIX UCIMIUIMH, HAMPABICHHOTO Ha
pa3BUTHE KaKUX-TUOO0 KOMIIETEHIIHH.

4.5, TlpumMepHasi TEMATHKA KyPCOBBIX pa6oT (npoekTor) (npu Hamuuuu) (npu Hanuyuu) OTCyTCT-
BYIOT

V. YueoHo-MeToANYEeCKOe M HHPOPMAIHOHHOE o0ecneyeHrue TMCIUIITUHBI (MOAY5):

Cemectp 7
a) OCHOBHast

1 Mumenko, Anexcannp Cepreesuu. Kypc nuddepenuunansHoit reoMeTprun U TONOJIOTHU [ DNEeKTpOH-
HbIi pecype] : yueOnuk / A. C. Mumenko, A. T. ®omenko. - Mockga : Jlans, 2010. - 502 c. : ui. ; 22
cM. - (Yuebnuku s By3oB. CrnenmanbHas nuTepaTrypa). - Pexum mocryma: ObC "H3narenscTBO
"Jlanp". - Heorpannu. goctym. - ISBN 978-5-8114-0966-2

2 CoopnuK 3a7a4 110 reoMeTpun [DnekTpounslii pecypce] / C. A. ®panryinos [u ap.]. - Mocksa : Jlaus",
2014. - 243 c. : nin. - (YueOHuku mis By3oB. CrienpaiibHas jutepatypa). - Pesxxum mocryma: 3bC
"UznarensctBo "Jlane". - Heorpanuu. goctyn. - bubmmorp.: c. 242. - ISBN 978-5-8114-1557-1

0) momoTHUTEIbHAS

1. AnexcannpoB, Anekcannp JammmoBud. ['eomerpus [Tekct] : yueb. mocobue miisg CTyA. BY30B IO
cren. " Maremaruka" / A JI. Anexcanapos, H.IO. Heuseraes. - M. : Hayka, 1990. - 672 c. (1 9k3)



2.

baszwures, Bsdecnas Tumodeesud. I'eomerpus [Tekcer] : yueb. mocobue: B 2 4. Y. 2. [IpoexkTuBHOE
IPOCTPAHCTBO M METOAbI M300paxeHuit. OCHOBaHMUSA IeOMETpUHU. DJIEeMEHThI Tonojoruu. Jlunuu u
MOBEPXHOCTH B eBKIHA0BOM npoctpancTtse / B. T. baseuies, K. U. [lynuues. - M. : IIpocBemenue,
1975. - 368 c. (149 3k3)

3. Bepnep, Anekceit Jleonnnosuu. ['eomerpus [Teker] : yued. mocodue: B 2 u. Y. 2 / A. JI. Bepuep, b.
E. Kanrop, C. A. ®panrynos. - CII6. : Cnemn. nut., 1997. - 320 c. - ISBN 5-87685-040-3. - ISBN 5-
87685-042-X (Y. 2) (50 3k3)

Cemectp 8

a) OCHOBHasI JINTeparypa

1. TemepOexoBa A.A. Metoanka oO6y4eHunss MmaTematuke [DneTpoHHbi pecype]/ A.A. Temepbekosa. —
M.:Jlans, 2015.-Pexxum noctyna ObC «3natensctBo «Jlanby, MHAMBUAYaTbHBIA OTKPBITHIN 10C-
Tyl

2. Ilucemennsiii 1. T. Koncnexr neknuit mo Beiciieit Matemaruke [ Texct]: momusiit kype / . T.
[MucemennsIit. - 12-e u3g. - M. : Aiipuc-nipecc, 2014. - 603 c. ; 21 cm. - (Briciee oOpa3zoBaHue). -
ISBN 978-5-8112-5257-2 : 450.00 p., 300.00 p. (7 3k3.)

3. beruxosa O.U., lymaroBa 3.A. OneHka y4eOHBIX JOCTIKEHUH CTYIEHTOB B paMKaX KOMIIETEHTHOCT-

Horo roaxoaa. Yactes 1[Tekct]: yuebroe nocobue./ O.U. berukona, 3.A. lymarosa. — Upkyrck: OOO
HznarensctBo «OTTHCKY», 2017 — 108 €. 103K3.

0) IOTIOTHUTENbHAS INTEPATypa

1.

BepOunkuii, A. A. JIMYHOCTHBIA U KOMIIETEHTHOCTHBIN TIOJIXOBI B 00pa30BaHUM: MPOOIEMbI HHTE-
rpanun / A. A. Bepounkwuii, O. I'. Jlapnonosa. - M. : Jloroc, 2009. - 334 c. : un. ; 22 cM. - bubnumorp.:
c. 299-313. - ISBN 978-5-98704-452-0 : 305.42 p. ), 29k3)

KommnerentHocTHBIN oaxo. Teopus BOMpoca U MPAaKTUKaA Pealn3alii B yUPEKICHUIX HAYaIbHOTO
npodeccuonanpaoro oopazosanus [Tekcr] / T. I'. HoBukosa [u np.] ; Upkyrckuii roc. yH-T. - Up-
KyTcK : M3a-Bo UT'Y, 2010. - 319 c.; 20 cwm. - bubnuorp. B kone cT. - ISBN 978-5-9624-0414-1
Hynarosa 3.A., JlanmmHa E.C. O BHeapeHHH KOMIIETEHTHOCTHOTO MTOJIX0/1a B TPOIiecC 00yUYeHUs
CTY/ICHTOB MareMaTHdeckux npoduieit.- Cuoupckuii negarorndeckuit sxypHai, Ned, 2015r., C. 95-
101, http://www.sp-jornal.ru, uauBuyanbHbIi HEOrpaHHUYCHHBIN JOCTYII

3umuss U.A. KiroueBble KOMIIETEHIMU — HOBasl Mapagurma pesyiprara oopasoBanus // Beicee 06-
pasoBanue ceroamsa. — 2003. — Ne 5. — C. 54-58.http://www.hetoday.org MuansumyansHbIi Heorpa-
HUYEHHBINA JIOCTYII.

Xytopckoii A.B. KiroueBble KOMIETEHIMH KaK KOMIIOHEHT JIMYHOCTHO-OPUEHTUPOBAHHOTO 00pa3o-
BaHUS /! Hapognoe oOpa3oBaHue. - 2003. - Ne 2. - C. 58-
64.http://www.narodnoe.orgMuanBuIyanbHbI HEOrPAHHUYCHHBIN JOCTYII.

Cemectp 9
a) OCHOBHasI TUTepaTypa

1.

Wneun B.A. MaTeMaTHdeckuil aHau3 : ydeO. I 0akaJaBpOB BY30B C yIiIyOJeH. H3yUYCHHEM Mar.
aHaJM3a W JUIS Criell. MeX.-Mart. gak. yH-1oB : [B 2 1.] / B. A. Wibun, B. A. CagoBanunii, b. X. Cen-
IoB. - 4-e uzn. - M. : lOpatit, 2013. Y. 1. - 2013. - 357 c. (253k3.)

Wneun B.A. Marematudeckuil aHanm3: y4de0. Ui OakallaBpoB BY30B C YIUIyOJeH. H3y4eHHEM Mar.
aHaJM3a W IS CIell. MeX.-MaT. ak. yH-ToB : [B 2 T.] / B. A. WneuH. - 3-e u3g. - M. : FOpaiir, 2013.
Y. 2. - 2013. - 660 c. (26 3k3)

Ouxtenronsl I."M. Kypc nuddepeHnmnanbHOro 1 WHTErpanbHOTO MUCYHCICHUS [DJIEKTPOHHBIN pe-
cype] / I'. M. ®duxtenroisll. - Mocksa : Jlans, 2009. - Pexxum goctyna: 9bC "U3narenscrBo "JlaHp".
®duxrtenronbi .M. OCHOBbI MaTeMaTHUECKOrO aHajau3a [DJIEKTPOHHBIN pecype] : yued. mocooue /
I'. M.@®uxtenromnsil. - Mocksa : Jlans, 2008. - (YueOHuku it By30B. CrienpaibHasi TUTEpaTypa). -
Pexxum nocryna: 9bC "Usnarensctso "Jlanp".

0) IOTOTHUTENbHAS INTEPATypa

1.

Tlopmau B.A. Marematudeckuii aHanu3 [OnekTponnsiii pecype] / b. A. T'opmau. - Mocksa : JlaHb,
2013. - Pexxum goctymna: 3bC "UznatenscTio "Jlanp".


http://www.sp-jornal.ru/
http://narodnoe.org/

2. Tamonenko JI.II. MexaHn4yecKue MPUIOKEHUS OMPEICICHHOTO HHTErpaa : yueOHO-MeTo/1. mocobue/
JI. II. T'anonenko. -Upkytck: U3n-Bo MpkyT. roc. mea. ya-Ta, 2002. -28 ¢. (677k3)

3. bepmant A.®. Kparkuii Kypc MaTeMaTHYECKOTO aHAIN3a [ DICKTPOHHBIN pecypc] : ydeb. mocobue /
A. ®. bepmanr, U. I'. ApamanoBuu. - Mocksa : Jlans, 2010. - 736 c. : un., rpad. - (YueOHUKH I
By30B. CriertmanbHas nuteparypa) (Kimaccnueckas yueOHas nureparypa 1Mo MaTteMaTHke). - Pexxum
nmoctyna: DbC "MsmarensctBo "Jlanp".

4. bappun U.M. Matemarnyeckuii ananms: yueOunuk / V. 1. baBpun. - M. : Beicmr. mik., 2006. - 324 c.
(10 2x3.)

5. 3opuu B.A. Maremarnueckuii ananmus : yae06. ais cTya. MaT. U ¢u3.-Mar. (ak. u crer. By30B / B. A.
3opuu. - 5-¢ u3a. - M. : Uzn-so MIUTHMO. U.2. - 2007. - 789 c. (50 3k3)

6. IIporacoB FO.M. MaremaTtnyeckuii ananus: yaed. nocobue / FO. M. IIpotacos ; Poc. roc. rymanur.
yH-T. - M. : ®nmnTa : Hayka, 2012. - 162 c. (14 3k3)

7. Tlucemennsniit JI.T. Koncnekr yekuuii o Beiciield marematuke, Y. 1 : Tpuanare mects nexuuii/ /1.
T. ITucemennsrid. -Uzn. 7-e. - M.: Aiipuc-nipecc, 2007. -280 c. (92 3k3)

8. Ilucemennsiii JI.T. KoHcmekr ek o Beiciieir Matemaruke, U. 2 : Tpuanate mare aexuuii/ 1. T.
[Mucemennsrit. -U3g. 5-e. -M.: Alipuc-ipecc, 2007. -252 c. (30 3k3)

Cemectp 10
a) OCHOBHasI TUTepaTypa

1. Kypom A.T. Teopus rpynn [DnextporHsiit pecypc] / A. I'. Kyporm. - Mocksa : Jlans, 2005. - 648 c.
- (YueOHUKHM A7s BY30B : crienuanbHas aurepatypa) (Jlydmme kiaccuyeckue ydueOHUKH @ MaTema-
TrKa). - Pexxum moctyna: ObC "UsnmarensctBo "Jlaws". - Heorpannu. nocrym. - bubmmorp.: c. 581-
636. - ISBN 5-8114-0616-9

2. Kapramomos M. U. OcHoBbl Teopuu Tpymm [Dnekrponnsiit pecype]| / M. U. Kapramomnos, 0. U.
Mep3nskoB. - Mocksa : Jlans, 2009. - 287 c. ; 21 cM. - (YueOuuku ais By30B. CrielualibHas JIuTepa-
Typa). - Pexxum mocryna: 9bC "UsnatensctBo "Jlaws". - Heorpannd. goctym. - bubmmorp.: c. 280-
281. - ISBN 978-5-8114-0894-8

0) IOTIOTHUTEINbHAS JINTEPATypa

1. Koctpukun A. U. Beenenne B anredpy [Tekcr] : yueOnuk i By3oB. Y. 1. OcHoBsI anredpsi / A. 1.
Koctpukus. - U3a. 2-e, uctp. - M. : DUSMATIIUT, 2004. - 272 c. - ISBN 5-9221-0167-6, 15 axs3.

2. Koctpukun A. U.Beenenue B anredpy [Tekct] / A. U. Koctpukus. - 3-e uzn. - M. : ®DUSMATIIUT
Y. 3 : OcHOBHBIE CTPYKTYPHL. - M., 2004. - 272 c. - ISBN 5-9221-0489-6, 8 3k3.

1") 0a3bl JaHHBbIX, I/IH(l)OpMaI_II/IOHHO-CHpaBO‘IHLIG 1 ITOUCKOBBIC CUCTCMbI

1. 3BC «bubnmorex» (AMEKTPOHHBIE BEPCHU KHUT, YUeOHOH U yueOHO-METOAMYECKON JUTEpaTyphl
10 BCEM oTpaciisiM 3Hanuil) — Pesxum goctyma: htpp://isu.bibliotech.ru/;

2. DOBC «M3parenscTBO «JlaHb» (IEKTPOHHBIE BEPCHH KHHT W MEPHOJAMYECKUX H3/IaHUHN IO BCEM
oTpaciisim 3HaHui) — Pexxum noctyma: htpp://e.lanbook.com;

3. Haumonansuerii mudposoii pecypc «PYKOHT» (mexorpacneBast HayuyHass OMOIHOTEKA, COEP-
Karasi o poBaHHbIE KHUTH, IEPHOANYECKHE U3IaHHUS U OTAEIbHBIE CTaThH 110 BCEM OTPAcisiM 3HaHUI)
— Pexxum goctyma: htpp://rucont.ru

4. DBC «Alidyke» (yueOHUKM 1 ydeOHbIe TOcoOus TS BhICIIEro oopa3oBanus) — Pexxum foctyna:
htpp://ibooks.ru.

5. http://ibooks.ru/ Dnexrponno-6ubnroreynas cucrema (IbC) iBooks.Ru. YueOnuku u yueOHbIe
MOCOOUSI TS YHUBEPCUTETOB

6. http://e.lanbook.com DnexrponHO-OMOMMOTEYHAs cuctema (OBC) Ha miatgopme m3maTenbCTBA
«JIanby»

7. http://lwww.biblioclub.ru DaexTponmo-6ubmuoreunas cucrema (OBC) VuuBepcureTckas OHO-
JIMOTEKA OHJIAHH

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

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

10. http://www.sp-jornal.ru CubGHpcKuii meaarorndecKuii ;KypHai



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/

11. http://www.edscience.ru O6pasoBanue 1 HayKa
12. http://www.hetoday.org Beiciiee 00pa3oBaHue CEroaHs
13. http://www.narodnoe.org HaposHoe odpa3oBanue

VIL.MATEPUAJIBHO-TEXHUYECKOE OBECINEYEHUE JUCHUIIJIMHbBI
6.1. Ilomemenus u 06opyI0Banne

[Tomemenust — yuyeOHbBIE ayIUTOPUN JUTSI TIPOBEACHUS YICOHBIX 3aHATHH, MPEIYyCMOTPEH-
HbIX yueOHbIM T1aHoMm OITOIT BO GakanaBpuata, OCHaIEHbl 000PYIOBaHUEM M TEXHHYECKUMU
CpeAcTBaMu O0yYeHHUS.

[Tomemenust uis CaMOCTOSTEILHOM pabOThl 00YYalOMIMXCA OCHAIIEHBI KOMITBIOTEPHON
TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOUEHHUs K ceTH «VHTepHeT» M oOecrleueHueM JOoCTyma B
3JIEKTPOHHYIO HHPOpMAIIMOHHO-00pa3zoBarenbhyto cpeny @PI'bOY BO «UT'Y».

YueOHast ayTuTOpus Ui MPOBEACHUS 3aHITHIA JEKIMOHHOTO TUIA, CEMHUHAPCKOTO THIA, TPYyI-
MOBBIX W WH/IWBUAYaJbHBIX KOHCYJIBTALMH, TEKYIIETO KOHTPOIs: AyauTtopus Ha 60 1mocagodHbIX
MECT, YKOMILIEKTOBaHA CIEeHATN3UPOBAHHON yueOHOU MeOeIbl0 M TEXHHUECKUMU CPECTBAMU
00y4eHHsI, CIYKAIUMH ISl IpecTaBiIeHus nH(popMauu B 0oibmon aynutopun: KomoHku ak-
tuBHble MicroLab 3KII] 3 nepeBo ¢ BHemHuM ycunureneM, kommbioTep Celeron J 352, kommbio-
tepubIii cton (1400*700*800) onbxa, mpoektop XGA BenQ PB

[Tomerienue 1151 CAMOCTOSITENILHOM pabOThI:

[Tomemenue (KOMIBIOTEPHBIN Kiacc) Ha 38 MOCAJOYHBIX MECT, OCHAIICHO KOMIBIOTEPHON TeX-
HUKOW C BO3MOYKHOCTBIO TOJKIIOUEHUS K ceTH «MHTepHEeT» U 00ecreueH JOCTYN B JIEKTPOH-
HYI0 HHPOPMAIIMOHHO-00pa3oBaTenbHyto cpeny opranusammu: Kommerotep Z-Comp Core 2 Duo
E7400 (Cuctemusiii 610k B komiuiekte, Monutop Samsung 743N)-38 mt; Kommyratop DGS
1018 D; Kommyrarop 8 port Compex DSG1008 E-net Switch;

Kommyrarop DES-1226G 24*10XMb noptos2*SFP HeorpanuueHHslii 1ocTym K ceTi VHTepHEeT.

6.2. J/IuleH3MOHHOE M MPOrpaMMHoOe odecrevyeHmne

AnTtuBupyc Kaspersky (®opyc KonrpaktNe04-114-16 ot 14H0s0ps2016r KES Cuer NePCII3-
000147 u AKT o123H0510ps 20161 JIni.Ne1B08161103014721370444)

LibreOffice (LGPL-3.0, MPL 2.0)

MSOffice2007 (Homep JIunensun Microsoft 43364238)

7-zip (GNU LGPL)

VLC (L-GPL-2.1+)

Mozilla Firefox (GNU GPL, GNU LGPL)

WinDjView (GNU GPL)

XnView MP (GecrmatHast 17151 HSKOMMEPYECKOTO W/HITH 00pa30BaTeIbHOTO UCTIOIb30BAHHUS)
Acrobat Reader DC (VYcnoBust mpaBooOiagaress

YcioBus ucnoiib30BaHus 1o cebuike: http://wwwimages.adobe.com/
content/dam/acom/en/legal/licenses-terms/pdf/PlatformClients PC_WWEULA-en_US-
20150407_1357.pdf)

VII.OGPA3OBATEJIBHBIE TEXHOJIOI'MHU

B oGpa3zoBaTenbsHOM Ipoliecce UCMOJIb3YIOTCS aKTUBHbBIE M MHTEPAKTUBHBIE (POPMBI MPO-
BEJICHUS 3aHATHUMH, pa3BUBAIOLINE y 00yUYalOMIUXCsl HABBIKOB KOMaHIHON pabOThl, MEXINYHOCT-
HOM KOMMYHUKAIIUU, IPUHATHUS PEIICHUH, JTUIEPCKUX KauyecTB U (POPMHUPYIOIINE KOMIIETEHIIUH.
B o6pazoBarenbHOM mpoliecce UCTOIb3YIOTCS aKTUBHBIE U MHTEPAKTUBHBIE (DOPMBI POBEICHUS
3aHatuit ([uckyccus, mpoOIeMHBIH METO/1, YaCTUYHO-TIOMCKOBBINA, TEXHOIOTHsI (POPMUPOBAHUS
HAY4YHO-HUCCIIEJOBATEIbCKON JEATENbHOCTH CTYACHTOB (MpOBEIEHHE Y4eOHOro HCClIeOBaHMUS,
BbIOOp MOJZIENM MHTEPNPETALNHU MOJIYYEHHBIX AAHHBIX, IPEICTABICHUE PE3yJIbTaTOB y4eOHOIrO


http://www.edscience.ru/
http://narodnoe.org/

UCCIIEIOBaHMs), pa300p KOHKPETHBIX CHTYallui, IPYMIIOBbIe AUCKYCCHU), pa3BUBaloLINE y 00y-
YaIOIMXCS HaBBIKOB KOMAaHIHON PabOThl, MEKIMYHOCTHON KOMMYHMKALUU, HMPUHATHS pellie-
HUH, TUIEPCKUX Ka4yeCcTB U (POPMHUPYIOLTHE KOMIIETCHIIUH.

Briasmkenne Tumnores, 00CykIeHIe BO3MOXKHBIX MOIX00B K JIOKa-
IBpPUCTHYECKAs Oecela | 3aTENBCTBY YTBEPXKISHHUH, PEIICHUIO 33/lad — ATO HEOThemiIeMast
YacTh KQXKIOH JISKIIUU U IPAKTHUECKOTO 3aHSITHS.

Ota Qopma BeIpakaeTcsi B 00CYKICHHUH CIEACTBHNA U3 JOKa3aHHBIX
TEOPEM U UX B3aMMOCBS3CH C MOJIyYCHHBIMU PaHee Pe3yJbTaTaMH B
paMKax 3TOH WM IPYTruX TEOpPHUH; B aHAJINU3E€ BO3MOXKHOCTEH IMpU-
MEHCHMSI JIOKa3aHHBIX YTBEPKICHUHN B PEIICHUH 3a/1a4; B 00CyKIe-

HUU NIPOOJIEMATHKU PacCMaTPUBAEMOM TEMBI, LIEJIEH U 3aJa4 BBe-
MeETO0/ KOJIJIEKTHBHOI'O p p p > It A

€HHS HOBBIX ITOHSTHI.
aHaJIu3a CUTyalluu A

Oco0yr0 BaXXHOCTh B TaKOM OOCYXIIEHUH HMEET MaKCHMAalbHO
BO3MO’XKHOE BKIIIOUCHUE B HETO ayAUTOPHH MOCPEACTBOM TOCTOSH-
HOIro O6paHICHI/I$1 K UX JIMYHOCTHOMY MAaTCMAaTHU4YCCKOMY OIIBITY,
MpHOOpETEHHOMY TIpH yueOe Kak B By3€, TaK U B IIIKOIIE.

Ha MPAKTHYCCKUX 3aHATUAX CTYACHTaAM IPEAIaracTcs IIPOBECTU
B3aUMHYIO TIPOBEPKY, BBIIIOJHUTH I10 OTHOLICHHUIO K KOJJIETe WM
KoJJIeraM poJsib KOHCyJbTaHTa (mpenoaasarens). Kpome TpeHupoB-
JeJ10Basi UTpa

K{ JIOTMKO-MaTeMaTHYECKOro XapakTepa, TaKhe YNPaKHEHHS II0-
3BOJIAIOT ITOYYBCTBOBATH cebs YUYHUTCICM, YBUACTH BO3BMOKHOCTH U

poOJIeMbl, KOTOPBIC Ia€T 9Ta MO3ULUSL.

FpaMOTHaSI AUCKYCCUA NAa€T BO3SMOXKHOCTb OTTOUYUTH HABBIKU JIOT'U-
AUCKYCCUs YECKOIro A0Ka3aTejbCTBA, pC€UYU, YMCHHA CIIylIaTb CO6CCC,I[HI/IK3,
BHHUKATD B JIOTUKY CO6CC€I[HI/IKa, JJOTHYCCKOI'O aHaJIM3a.

IIpumeHnseTcs Ha pa3IMYHBIX ATaNax JEKIIMOHHBIX U MPAKTHYECKUX
3aHATHUI.
Ha nexmusx: mpu MOTHBAallMM H3YYE€HUS HOBOW TEMBI CTaBUTCA
Mpo0JieMa TEOPETHUYECKOTO HITM MPAKTHYECKOTO TUIaHa, IS pere-
HUSI KOTOPOH y CTYICHTOB HEAOCTATOYHO 3HAHUU M YMEHMI; caMo-
. cTosiTeNibHast (POPMYITHMPOBKA TEOPETHUYECKHUX TMOJIOKEHHUN ISl HO-
NMpoodIeMHBIH MOAXO0

BBIX KJIACCOB OOBEKTOB II0 QHAJIIOTHUU C JAHHBIMH, CAMOCTOSATEh-
HO€ JJ0Ka3aTeIbCTBO TEOPEM WM WX (PparMeHTOB H T.II.
Ha npakTuueckux 3aHATHAX CTABUTCA MpobjeMa MPUMEHEHHUs Teo-
PETUUECKUX MOJIOKEHUHN JUIsl PEIEHUs] KOHKPETHBIX 3ajad, Mpo-
OyieMa 0000IIEHMS METOJa Ha KJacc 3ajad, mpodiieMa IepeHoca
METO/1a Ha HOBBIM KJacc 3a7ad u T.1.

AnantrpoBaTh M3IIOKECHHE KAKOH-THOO TEMBI IS 00YYarONTuXCs
ONPEICICHHOTO YPOBHS: BOCCTAHOBHUTDH IOJHBIE (DOPMYIUPOBKH U
MOIPOOHBIE JOKA3aTeIhCTBA TEOPETHUSCKUX TIOJIOKEHHI; pa3pado-
TaTh NPAKTHYECKUE 3aJ[aHUs, MO3BOJIAIOLIUE TOATAMHO (HOPMHUPO-
MeTO/1 MPOEKTOB .
BaTh OOJIee CIIOKHBIN METOJT PelIeHHs Kilacca 3a/1a4 u T.II.
Pa3paboTaTh ceprio pa3sHOYPOBHEBHIX 3a7ad IO 3aJaHHOW TeMe.

Pa3zpaboraTs mpakTHUeckne 3aJadu WU 33/a4HbIe CHUTyallld, MpH

Ppa3pCUICHUN KOTOPLIX UCHOJIB3YCTCA JaHHAsA MAaTCMATHUYCCKasA MO-




JleJIb, TaHHBINA METOJ] PEIICHUS U T.1I.

[MpuMmensieTcss B COYETAHUH C JPYTUMH WHTEPAKTUBHBIMH METO](a-
Mu. Hampumep: maremaTuueckass Kapycenb, KOMaHIHAs YCTHas
pa6GoTa B rpynnax . N

OITUMITHA/Ia, KOMAHTHBIN ONHI-TYpHUpP, TPYIIIOBOM MPOEKT, paboTa

B MIapax MMpHU B3aUMHOU IPOBEPKE PeIIeHus 3a1a4  T.JI.

CdopmynupoBath TEOPETHUSCKUES MOJIOKEHUS JIIST HOBBIX KJIACCOB
00BEKTOB IO aHAJIOTHH C JAHHBIMHU.

O0600ITUTE METOT PEIICHUS YaCTHOM 3a/1a4l Ha KJIacc 3ajad.
[IpeoOpazoBaTh W3BECTHBIM METOJ TaK, YTOOBI OH MOT OBITH NPH-
TBOPYECKHE 32/IaHUsI MEHEH K PEelIeHHI0 HOBOTO Kilacca 3ajad.

PazpaboraTh cepuio pa3HOYpOBHEBBIX 3ajad MO 3aJaHHON TeMe.
Pa3paboTtaTh mpakTHYeCKUe 3aaul WIH 331aYHble CUTYalluH, IMpH
paspelieHur KOTOPBIX UCIOJIB3YeTCsl JaHHAsi MaTeMaTHUecKas Mo-

JleJlb, JAHHBIA METOJ| PELICHUS U T.J.

VII1.OLUEHOYHBIE MATEPHAJIBI VI5I TEKYIHEI'O KOHTPOJISI YCIIEBAEMO-
CTU 1 IPOMEXYTOYHOU ATTECTALIUA

8.1. OueHouHbIe cpeAcTBA AJIs MPOBEIEHUA TEKYIIEro KOHTPOJISA yCIeBAeMOCTH

Cemectp 7

Konrponbhas pabota Nel

Haiinure a1 3anaHHON apaMeTPU30BAHHOM IPOCTPAHCTBEHHOW KPUBOU
a) KpUBHU3HY U Kpy4yeHHE B TOUKe {p;

0) mmuHy ayru t; <t <t;

x=3t-t5y=3%2=3t+t to=t,=0,t, = V2 ;

KontponbsHas pabora Ne2
1) Haiit mepByro KBaapaTuuHyto Gopmy moBepxHocTd X =R cosVv,y =R sinv, z = u.

2) Haiiti kacatelbHYyO IJIOCKOCTh M HOPMaJlb K TIOBEPXHOCTH X = Ch u cos v,y =ch usinv, z = sh
u BTouke M (u=0,v=0).

3) Haiitu yroa Mexxy JIMHASMA U —V = 0 i U = 2V Ha OBEPXHOCTH X = U+ V,y =V, z = U%.

KonTtponbnas padota Ne3

1) Teoperuueckuii BOmpoc.

2) HaiiTi BTOpYIO KBaIpaTHuHyt0 OpMy HOBEPXHOCTH X = U COSV, Yy =usSinv,z= 3 u.

3) Haiitu riaBHBIE KPUBH3HBI, MMOJHYI W CPEIHIO KPUBH3HBI, TNIABHBIC HAIMPABICHHS MMOBEPXHOCTH
2

7= ¥ y? 5 Touke M (0,0,0).

WnauBuayaibHbIE 321291



Hatiigure Bropyro KBaApaTHUHYO (GOpPMY IIOBEPXHOCTH;
yi

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

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

(4) x=2cosucosv,y=3cosusinv,z=4sinus touke (U=1; V= 2);
T

(B)x=ucosv,y=usinv,z=2u2 B Touke (U=1; V= 2);
T
(6) x=3cosv,y=3sinv,z=uBTouke (u=1; v= 2);

T
(Yx=ucosv,y=usinv,z=3uBTtouke (u=1;v= 2);
(8)x=u+3v,y=u2-v2,z=uvsTouke (u=1; v=1);

T
(9x=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 ).

BOHpOCBI K 5K3aMCHY

1. Jnuna gyru kpuoi. @opmybl A1l BBIUUCICHUS JUTMHBI JYTH KPUBOM.
KpuBu3Ha KpuBOM.

N

3. CompoBoxaaronmii TpexrpaHHuk PpeHe: onpeneneHue 3JIeMEeHTOB TpexrpaHHuka dpene;
yYpaBHEHUs OCEH U INIOCKOCTEN TpeXrpaHHuka Opexe.

4. KpydeHue KpuBoil.

5. Kpussle Ha moBepxHocTH. KoOpAMHATHBIE JIMHUU: TOHSATHE KPUBOM Ha MOBEPXHOCTHU; €€
YPaBHEHUS; ONPEECIICHNE KOOPANHATHBIX JIMHUNA HA TTOBEPXHOCTH.

6. KacaTtenpHas TIIOCKOCTh M HOpPMAJTb K TIOBEPXHOCTH: ONPEACTICHHE KacaTeIbHON MIIOCKOCTH
K TIOBEpXHOCTH B TOYKE; YPaBHEHUE KacaTeJIbHOM IUIOCKOCTH AJIsl pa3JIMYHbIX ClydyaeB 3a7a-
HUS MTOBEPXHOCTH; ONPEIEIIEHNE HOPMAIM K ITOBEPXHOCTU B TOYKE; YPAaBHEHUS HOPMAIH K
MOBEPXHOCTH.

7. TlepBas xBagpatuuHas ¢opMa MOBEPXHOCTH.

8. JnwHa myru KpUBOW HA TIOBEPXHOCTH.

9. Vron Mexay KpUBBIMU Ha IIOBEPXHOCTH.

10. IMnomaap 06JaCTH HA TTOBEPXHOCTH.

11. Bropast kBagpaTuuHas (opma MoBEPXHOCTH.

Cemectp 7

Pedepar u noxmnan, comepxamiuii pe3yabTaThl HCCICTOBAHUN aBTOPa MO TEMaM CIIEAYIOIIETO
BUJA:
1.CpaBHUTENBHBIN KPUTUUECKUN aHAIN3 CUCTEMHO-EATEIBHOCTHOIO U KOMIIETEHTHOCTHOTO
MOJIX0/I0B K O0YUYEHHUIO0 MaTeMaTHKE B 0011eM U MPO(ecCHOHATBHOM 00pa30BaHUU.



2. CpaBHUTEIBHBI KPUTHYECKUI aHAIM3 KOMIIETEHIIUM B CTAaHAApTaX CpeaHEero npodeccuo-
HaJIbHOTO 00pa30BaHUs pa3IMYHBIX HANPABICHUN U MPODUIICH.

3. CpaBHUTENBHBIH KPUTHYECKUN aHAIM3 KOMIIETCHIIMM B CTaHIapTax BBICIIEro Ipodeccuo-
HAIBHOTO 00pa30BaHUS PA3TUYHBIX HAMIPABJICHUN U MPOQIIICH.

4. CpaBHHUTEIIbHBIA KPUTHUYECCKUIN aHaIU3 KOMIICTCHIIMA, COOTHECEHHBIX B CTaHAApTax U y4eo-
HBIX TUIaHAX CPEIHETO MpodecCHOHATLHOTO 00pa30BaHMs ¢ TUCIUILTNHON «MareMaTukay

5. CpaBHUTEIBHBIN KPUTUYECKUM aHAIM3 KOMIICTCHIIUI, COOTHECEHHBIX B CTaHIapTax M y4deo-
HBIX TUIaHAX BBICIIETO MPO(EeCCHOHAITBHOTO 00Pa30BaHUs ¢ JUCIUILTMHON «MaTteMaTukay.

6. CpaBHUTEIbHBIN KPUTUYECKUN AHAIN3 CHEUUAIBHBIX MPEAMETHBIX MAaTEMAaTUYECKUX KOMIIE-
TEHIMH, B Y4EOHBIX IUIaHAX MATEeMATUYECKUX MPOGUICH pa3IUYHBIX OpPraHW3aIUil BBICIIETO
po¢eCCHOHAIBHOTO 00pa30BaHUsI.

Kputnuecknili aHanu3 JOJDKEH CONEPKATh PE3YJIbTAT COOTHECEHUS: BUJIOB KOMIIETEHLIUM,
BBIJICTICHHBIX B 3apyOEKHOIl juTepaType WiId B padoTaXx POCCUICKUX yYEHBIX; TpeOOBaHUU K
pe3ynbTaty (GOpMHPOBAHUS OTACIBHON KOMIIETEHIIUH (XOTs OBl OJTHOM) CO CTPYKTYpPOUH KOMITe-
TEHIUH, ONIPEICTICHHOI B paboTax MeJaroroB U MCUXOJIOTOB.

3agaHue K 3a4eTy — UCCIIE0BATENIbCKHUE IIPOEKTHI, CoJleprKalliue pa3padoTKy:
nokasaresei, KpUTepHUeB, IIKaJIbl U CPEICTB (POPMUPOBAHUS M OLIEHKHA CPOPMHPOBAHHOCTHU Ka-
KOI-1100 KoMIeTeHIMH (KOMIIETEHTHOCTHBIE 3aJ[aHus);
(¢parMeHTa UHTEPAKTUBHOT'O 3aHATHS 110 OJHOW U3 M3Y4aeMbIX JUCLUIUIMH, HAlpaBJICHHOIO Ha
pa3sBUTHE KaKUX-TMOO KOMIETEHIUI.

Cemectp 8

Temvt uHOUGUOYANLHBIX CEMECMPOGHIX 3A0AHUIL:
1) l'eomempuueckue u usuuecKue RPULONCEHUs. ONPEOESIeHHO20 UHMEeZPala

Ilpumepnoe cooepocanue:
Nel-3 Beraucnure miomiaau Guryp.
No4-6 Beruncnure JiaUHBI OYT.

Ne7 Boruncture paboTy, KOTOPYIO HEOOXOIMMO 3aTPAaTUTh Ha BHIKAYMBAHUE BOJIBI U3 pe3epByapa
P.
Ne8 Haiiaure koopauHaThl IEHTPa Macc OAHOPOJHON MIOCKOW KpUBOii L.
X =2(t—sint),
1) y=xv9-x%,y=0,(0<x<3). 2) |y=2(1-cost), 3) r =sin3p.
y=3(0<x<4r,y=>3).
x =¢'(cost +sint),
y=e"+6, ( )

4) 5) |y =e'(cost —sint 6)
In/8 < x<In/15 Oit<( )
SUs .

7) P: napaboJion/i BpallleHusl, PanyC OCHOBaHHs KOTOPOTo 2M, TIyOuHa 4Mm
8) L: kpuBas X =/3t2, y=t—t* (0<t<1)

p:6612¢/5
—ml2<p<rxl2.

2) [Ipunosicenus 0601iHO20 U MPOUHO2O UHMESPANA.

IIpumepnoe codeparcanue:
1) C momol1pI0 TPOMHOTO UHTETpajia BEIUUCIUTh 00BEM TeNa, OTPaHUYCHHOTO YKa3aHHBIMU I10-

BepXHOCTSIMH. ClienaTh YepTex. 22=4-x, x>+ y2 =4x.



2) BeaucauTh KOOpAUHATHI IIEHTPA MacC OJHOPOJHOTO Tela, 3aHuMaromiero obiacte V , orpa-

HUYCHHYIO YKa3aHHBIMH [TOBEPXHOCTSIMU. V I X = 6(y2 +2° ), y2+22=3, x=0.
3) BbluuCIUTh MOMEHT MHEPLUUH OTHOCHUTEIBHO YKa3aHHOW OCH KOOPAMHAT OJHOPOJIHOIO Teja
(p = 1) , 3AHAMAIOMIEro 00yacTh V , OrpaHUYEeHHYIO JAHHBIMU TOBEPXHOCTSAMHU.

2+22, y=4, Oy.

V: y2 =X
IIpumepHoOe conep:kaHue NMPAKTUYECKUI 3a1aHN I
1) Beruncaure IUIOIIAab burypsi, OrpaHUYCHHOU JIMHUAMUA:

y=xv9-x%,y=0,(0<x<3).
X = e'(cost +sint),
2) Bprunciire aMHY IyTH KPUBOIL y =e'(cost —sint),

0<t<r.
3) Bebruuctute paboTy, KOTOPYIO HEOOXOIUMO 3aTPATUTh Ha BHIKAYMBAHHE BOJBI M3 pPe3ep-
Byapa P: mapabosyiou] BpalieHusi, paguyc OCHOBAHUS KOTOPOTO 2M, TIIyOrHa 4M.
4) Haiinute KOOpJAMHATHI IIEHTPa MacC OJHOPOJHOW IUIOCKOW KpuBOd L: kpuBas

X=A/3t, y=t—t® (0<t<1).
5) C noMoIip0 TPORHOTO HHTErpajia BHIYMCIUTh 00bEM Tella, ONPAaHUUYECHHOTO YKa3aHHBIMH

noBepxXHOCTAMHU. CenaTh YepTex. 22 =4-x, x>+ y2 =4x.
6) BBIUKCINTH KOOPAMHATHI IICHTPAa MAcC OJHOPOIHOIO Teja, 3aHMMaroIiero oomactp V ,

OTrpaHUUYEHHYIO YKa3aHHBIMU MIOBEPXHOCTAMU. V : X = 6(y2 +2° ), y2 +22=3, x=0.
7) BpIUMCIUTE MOMEHT WHEPIHMH OTHOCHUTEIbHO YKAa3aHHOW OCH KOOPAMHAT OJHOPOIHOTO
Tena (p = 1), 3aHUMaromero oomacte V , OrpaHUYEHHYIO JaHHBIMH IIOBEPXHOCTSIMHU.

2

V:y2:x +22, y=4, Oy.

Bomnpocsl.

1) Beruucienue miomaneit guryp u s ayr kpusbix B [1JICK.

2) Beruncnenue riomniazaeit Guryp, orpaHUUCHHBIX JIHHUSAMH, 33 JAHHBIMU TaPAMETPHUCCKH.

3) Beruucnenue miomaaen GUryp B MOISIPHBIX KOOPAUHATAX.

4) BbIYKCIICHHE JUTUH AYT KPUBBIX, 331aHHBIX TAPAMETPHICCKH.

5) BeluncneHue [UIMH IyT KPUBBIX 331aHHBIX B MOJIIPHBIX KOOPAWHATAX.

6) dusnveckuii CMBICI ONPEICICHHOTO HHTErpaa.

7) Bpruncnenue paboThl IEPEMEHHO CHIIBI.

8) BeruncieHue CHIIbI JaBJICHUS HA [UIACTHHY, BEPTUKAIBHO MOTPY)KEHHYIO B BOIY.

9) KoopauHatsl 1IeHTpa Macc.

10) 'eomeTpuuecKre NPUIIOKEHHUS IBOMHOTO MHTETpaja: 00beM Tea.

11) I'eomeTpHryeCKUE MPHIOKEHHS JBOMHOTO HHTETpaja IUIOIIAab INIOCKON (QHUTYPHI.

12) ®usnyeckre NpUI0KEHUs JBOWHOTO HHTETpaia: Macca IIOCKOH QUTypHlI.

13) dusnyeckre MPHIOKESHUS TBOMHOTO UHTErpaja: CTAaTHYeCKUE MOMEHTBI M KOOPIUHATHI
LEHTpa TSKECTH IIIOCKOH PUrypsl.

14) dusnyeckue MPUIOKESHUS TBOWHOTO HHTETpaia: MOMEHTBI HHEPIUH IIOCKON (DUTYPHI.

15) [IpunoxeHus TPOWHOTO MHTETpasa: 00bEM Tela.

16) ®usnyeckre MPUI0KEHUsI IBOWHOTO HHTErpaia: Macca Teja.

17) ®uznyeckne NMPUIOKESHUS TBOMHOTO WHTErpaja: CTaTHYeCKUe MOMEHTBI M KOOPJIUHATHI
[IEHTpa TSHKECTH Tea.

18) ®usnyeckre MPUIOKEHUS JBOWHOTO HHTETpaia: MOMEHTHI HHEPLIUH Tella.

19) [punoxeHus: KPUBOJIUHEHHOTO MHTErpaya | pona: [iMHA KPUBOH, TUIOMIAL [IHIHHAPH-
YECKOM IIOBEPXHOCTH,



20) [TpunoxxkeHust KPUBOJIMHEWHOTO MHTErpana | poma: Macca KpHBOI, CTaTUYECKHE MOMEH-
ThI, LICHTP TSYKECTH, MOMEHTBI HHEPLIUU.

21) Ipwinosxkenus: KpuBosmHeitHOro uHTerpana |l poma: mmomans miockoi Gurypsl, padorta
MIEPEMEHHOM CHUJIBI.

22) [Ipunoxxenust noBepxHoctHoro uuterpana | u Il poxa: miomiaags moBepxXHOCTH, 00BEM
Tena.

23) [Ipunoxxenust noBepxHoctHoro uHTerpana | u 1l poga macca moBepxXHOCTH, MOMEHTHI,
LEHTPBI TSHKECTH.

Cemectp 9
JleMOHCTpalMOHHBII BapHaHT KOHTPOJIBHOM paboThl 10 TeMe «ANreOpandecKue ornepamnnum

BAPIIAHT 1

L. lyers f(z) = QTI—J:ls — BeIllecTBeHHAas! (PYHKIUS HAa MHOXKECTBe BCeX JIeHCTBUTE/IbHBIX THCE,

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

2. f — mpoeKTHpOBaHWE IIOCKOCTH Ha ock Ox mapauieabHo ocn Oy, g — MPOeKTHPOBaHHE
s o 2
IUIOCKOCTH Ha ock Oy napasuienbHo ocu Oz . Hafitu gf n g°.

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

r—1"

4. Ha MHOKecTBe HaTypaJIbHBIX 4HCe]l 3a/1aHa aarebpaindecKkas onepamus a o b — max{a,b}. fb-
JISIETCS TN OTIEPAInsT acCOHATHBHOL?

JleMOHCTpallnOHHBIN BapUaHT KOHTPOJIBHOHN paboTel o Teme «I pymnms
1. Teopema Jlarpanxa.

2. B rpymnme GL (2,R) nHaiitu X0Tst ObI OIHY MaTpHILy, IIOCPEICTBOM KOTOPO# MaTpuiia

1 0 3 =2
A= conpskeHa ¢ B=

2 -1 -2 -1
3. [lycTh B rpymniie Bce KOMMYTaToOpbl paBHEI €. [lokaszare, uro rpymnmna abenesa.

4. HaiiTu pasnoxenue mukmmdeckoi rpymmsr G = (8.) ropsaka 9 mo ee NoArpymnmne nopsaka 3.

5. Ilycts 4, B — noarpymmsl rpymmsl G, A - moarpyma B,

A|:3, |BZAI=2, |GZB|=5.Haﬁz[HTe

nops ok rpymsl G.

I[eMOHCTpaI_II/IOHHHﬁ BAapHUaHT KOHTpOJ'IBHOﬁ pa6OTLI o TeMe «BBIUKCICHNS B KOHSUHBIX ITOJIIX)



Bapnanr 1

1. Haitru HO/I Muorowienos B Kosih-
e KJIACCOB BBIYMETOB 110 MOJYJIIIO 5
3zt 4+ 22 + 222 44w 22 + 2% 4+
322 +1

2. Pemmuts cucteMy ypaBHEHHIT B TI0-

JIe¢ BEIMETOB II0 MOIVITHO 7.

To + 21‘3 =10
T + 2729 + 433 =2
6'.1‘1 + 2.1__:-, =4

8.2. OueHo4HbIE cpeCTBA JJIA MPOMEXKYTOUHOI aTTecTanuu (B (popMe IK3aMeHA WM 3a-
4era).

3adeT BRICTABIISICTCS 10 UTOTraM pa6OTI>I B TCUCHHUC JIBYX CCMCCTPOB Ha IPAKTUUICCKUX 3aHATUAX, IIPHU
YCJIOBHH YCIICHIHOI'O BBIIIOJIHCHHS BCEX CAMOCTOATCIIbHBIX pa60T.

I[GMOHCTpaHI/IOHHHﬁ BapHaHT TECTa, UCIIOJIb3YyEMOI'0 B KAY€CTBC JOIMOJIHUTCIBHOI'O 3a4Y€THOI'O 3aJaHu .

3ananue 1. (BeiOepuTe OMH BapHaHT OTBETA)

Ha mnodcecmse namypanbHuix yucen OuHapHoll aneebpauyeckoll onepayueli a6Jaemcs
1. BEIUKMTaHUE 2. cnoXeHue 3. neneHue

3aganue 2. (BpIOCpUTE OJMH BapUaHT OTBETA)

Aneebpauyeckasn onepayus onpedenena kax axb=a®  moeoa 3+2 pasno

1.6 2. 64 3.81

3anganue 3. (BeIOepUTE OIMH BapHaHT OTBETA)

I'pynna G-xoneunas, mozoa ee nopsi0ok pagex

1. yrcIy 2IEMEHTOB TPYTIIbI

2. YHACITy HECTMHUYHBIX DJIEMEHTOB TPYIIITBI

3. n!rae N - 9UCII0 HIIEMEHTOB IPYIIIIEI

3aganue 4. (BHIOCpUTE OJIMH BapUAHT OTBETA)

s mo6wix onemenmos a, b epynnet G evinonnsemes a*b= bxa, mozoa G

1. cummMmeTpudeckas 2. aqIUTUBHASA 3. abenesa 4. MyJTbTUIUTHKATABHAS
3ananue 5. (BeiOepuTe OIMH BapHaHT OTBETA)

G=<a>, |G| =12. Ecau b =a* - nopoacoarowuii snemenm, moeda ezo nopsidox pasen

1.k 2. HOJ (12, k) 3. HOK (12, k) 4.12
3aganue 6. (BoiOepuTe OMH BapHaHT OTBETA)

B epynne G =< a >, nopsoka 12 ne cywecmeyem noozpynnei nopsioka

1.6 2.4 3.7 4.2
3aganue 7. (BoiOepuTe OMH BapHAHT OTBETA)

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

1.8 2.4 3.2 4.64
3anganue 8. (BbiOepuTe OIMH BapHaHT OTBETA)

Hg, HK - npassie knaccer emescnocmu epynnet G no noozpynne H, mozoa

1. Hgc Hk 2. HgN Hk=M, M=

3. Hg= HK umu HgNHk=& 4. Hkc Hg

3ananue 9. (BeIOEpUTE OJIMH BaAPHAHT OTBETA)

G — xoneunas epynna nopsioxa 7, mozoa G signsemcst

1. 3HAKOMIEpEeMEHHOM 2. IUKJINYECKOU

3. CUMMETpHYECKOI 4. TpUBHATBEHOU



3ananue 10. (BeIOECpUTE ONWH BapUAHT OTBETA)
A, B — noozpynnui epynnel G, A - noozpynna B, |A| =3, |B : AI =2, |G X B| =5
mozoa nopsdox epynnei G pagen

1.30 2.15 3.10 4.25
3aganue 11. (BIOCpHUTE OJMH BapUaHT OTBETA)

B epynne G =< a >, nopaoka 18, mnoacecmso H= {2y m{(a®) cocmoum uz snemenmos

1.a% a* 2.e, a% a% 3.a%a’ 4. O

3anganue 12. (BeiOepuTE 1Ba BApHaHTa OTBETA)

IIpasocmoponnee pasnodxcenue yuknuveckoui epynnvl G nopsioka 6 no nooepynne H= {e, a’a’ }paeno
1. G=HeuHa* 2. G=HUHa® 3. G=HUHa’ 4. G=HeUuHa
3aganue 13. (BeIOCpHTE 1Ba BApHAHTA OTBETA)

Tlopsiook snemenma a” yuxkauvecxoi epynnvl G nopsaoxa 6 pasen

1.6 2.4 3.24 4.3

3ananue 14. (BIOCpHUTE OJMH BapUaHT OTBETA)

Zg — KOIbYO KAACCO8 8b14eMO8 N0 MOOYIt0 6, moz2oa

1. B Zg 1060t nemMenT odopatum 2. B Zg m000# HEHYJIEBOH 3JI€MEHT 00paTuM
3. Zg He ABISETCS MOJIEM 4. Zg sIBAsieTCS MOJIEM

3ananue 15. (BbIOCpHTE 1Ba BApHAHTA OTBETA)

Z7 — KOIbYO KAACCO8 8bIYEMO8 NO MOOYIIO 7, M0o20d

1. B Z; mo0oii aneMeHT 00paTim 2. B Z; mo0oli HeHyJIeBOH J1eMEHT 00paTuM
3. Z7 He ABIsAETCS MOJIEM 4. 77 aBasieTcs MOJIEM

3aganue 16. (BeiOepuTe OTMH BapUAHT OTBETA)

Onemenmvl a u b Hazviearomes conpsidiceHHbIMU, eciu

1. 3x: x lax =b 2. ax =hx

3. X KOMMYTaTOp [a, b] =1 4. au b npuHaIeKAT OMHOMY KJIACCY CMEKHOCTH
3anganue 17. (BeIOCpHUTE OJJMH BapuaHT OTBETA)

Dnemenmot a u b cpasnumvr no modymio 5, mozoa

1. (a+h)i5 2. (a—h)i5

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

3aganue 18. (BeiOepuTe OJIMH BapUAHT OTBETA)

Dnemenmet a u b denumenu nyns konoya P, mozoa

1. ab=0, ecrmu a=0 wm b=0 2. ab#0, mas mobeix au b

3.ab=0,ecrmaz0ub=0 4, ab#0,ecrm a=0 wm b=0

JlokyMeHT coctaBieH B coorBeTcTBuM ¢ TpeboBaHusmu PI'OC mo wampaenenuto 44.03.05
«Ilenarornueckoe oOpazoBanue» (¢ JByMsS HpoQUISIMU TOATOTOBKH), YTBEPHKIAECHHOIO
npuka3oM MuHucTepcTBa obpazoBaHus U Hayku P® ot 22 ¢epans 2018 r. NI125 «O0
YTBEPKACHUH (elepalbHOTO TOCYJapCTBEHHOTO OOpa30BaTEeIbHOIO CTAaHJAApTa BBICIIETO
oOpa3oBaHusi — OakanaBpuar Mo HampaBieHuto mnoaArotoBku 44.03.05 Ilemarorudeckoe
oOpa3zoBanue (¢ AByMs MPOUISIMU TOATOTOBKH )»
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