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1 O01mme moJ10KeHU s

PaGouas nporpamma aucuuminHel «MaremaTHKa» COCTaBlieHAa B COOTBETCTBUU C TpeOo-
BaHUSAMHU (EeACPATHHOTO TOCYJApPCTBEHHOTO O0pa30BaTeNbHOIO CTAHAAPTA, YTBEPIKIECHHOTO
npuka3zoM MunuctepcTBa oOpazoBanus U Hayku Poccutickoit @eneparuu Ne 916 ot 07.08.2020,
U OCHOBHOW TpOo()eCCHOHATBHONW 00pa30BaTENbHOM MPOrPaMMBbI MOATOTOBKH «JKCILTyaTallus
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAIIMH W KOMIUIEKCOB» 1o HarpasieHuto 23.03.03 " ABromo-
OWIM: YCTPOMCTBO, CEPBUC U TEXHUYECKAs IKCILTyaTalus .

[IpakTuueckas MOArOTOBKA pealn3yeTcs Ha OCHOBE Mpo(ecCHOHATBHOTO CTaHIapTa
31.004 «Crernuanuct mo MeXaTpoHHbIM cucteMaM aBToMoomiisiy, [1C 33.005 — Crnenuanuct mo
TEXHUYECKOMY JMArHOCTUPOBAHUIO M KOHTPOJIO TEXHMYECKOTO COCTOSIHHUSI TPAHCIIOPTHBIX

CpCACTB IIPU NMEPUOANICCKOM TCXHUICCKOM OCMOTPC.

3anaun - Pa3zBuTHe HaBBIKOB MaTEMaTUYECKOTIO MBIIIUICHHS CTYIEHTOB.
AUCITHIIINHBI - OByajieHHe METOO0B MCCIICIOBAHUS U PEIICHUSI MAaTEMAaTHYECKUX 3a]1a4.
- BripaboTka y CTyI€HTOB yMEHHUS CaMOCTOSITEIHLHO PACIIUPSITh CBOU MaTeMa-
TUYECKUE 3HAHUS.
- Pa3zBuTHEe HaBBIKOB MCIOJIB30BAHUS MAaTEMAaTUYECKUX METOJOB U OCHOB Ma-
TEMAaTHYECKOI0 MOJEIMPOBAHNS B IPAKTUYECKON A TEIbHOCTH.
OcHoBHBIE Jluneitnas anredpa. BekrtopHas anreOpa. Ananutudeckasi reometpusi. Beene-
pasienbl / TeMBI | gype B MaTeMATHYECKHH aHAIIHS3. Huddepennnanbaoe ucuucieHue (QyHKIHHA
AUCIHILTAHBI OJIHOM ¥ HECKOJBKUX MEePEMEHHBIX. MHTErpaibHOe HcurciieHne GpyHKIMU O1-
Hol nepeMenHoi. Jnddepennmansupie ypaBHEHUSI.

2 IlepeuyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs MO JUCHUIINHE (MOY.I10),
COOTHECEHHBIX C INIAHNPYEeMbIMH Pe3yJ1bTATAMM 00pa30BaTeIbHOIl MPOrpaMMBbl

[Tporiecc u3ydeHus MUCHUTUTMHBI «MareMaTuka» HamnpaplieH Ha (OPMUPOBAHHE CIICY-
romux komneTeHui B cootBercTBHH ¢ @PI'OC BO u ocHOBHOI 00pa3oBaTeIbHON MPOTrpaMMOit
(Tabmuma 1):

Tabmuua 1 — KomnereHuy u miiaHupyeMble pe3yabTaThl 00y4eHHs MO JUCLUIUINHE

KO,Z[ 1 HAMUMCHOBAHHC
KOMIICTCHII U

[Tnanupyemble pe3yabTaThl 0Oyue-

Nuaukatopbl JOCTUXEHUN
HUS 110 JUCIHUIIINHE

OIIK-1. Cniocoben
HNPUMECHSTh €CTECTBCH-
HOHAay4HbIE U 00-
IICUH)KCHEPHBIC 3HA-
HUSI, METOJIbl MaTeMa-
THYECKOTO aHAIIU3a U
MOZETHPOBAHHUS, TEO-
PETUYECKOTO U IKCIIe-
PHMEHTAIBHOTO HCCITe-
JIOBAHHMS JIJISl PEIICHUS
WH)KCHEPHBIX 3a/1a4
npodeCCHOHATBHON
JeATEIILHOCTH

OIIK-1.1 3HaeT Teopernye-
CKHE OCHOBBI €CTECTBEHHOHA-
YUHBIX U OOIIENHKEHEPHBIX
JVCIIATUTAH

OIIK-1.2 YMmeeT npuMeHsTh
METOJIBI aHAJIHM3a U MOJIEITUPO-
BaHUs, TEOPETUYECKOTO U IKC-
MEPUMEHTATILHOTO HCCIIEI0BA-
HUS TIPH peIieHuH mpodeccu-
OHAJIBHBIX 33724

OIIK-1.3 Biageer HaBbIKaMu
TEOPETUIECKOTO U IKCIIePH-
MEHTAJILHOTO MCCIIeIOBAHMUS

3HATD ocHOBHBIE aITOPUTMBI pe-
IIEHMs] MaTeMaTHYECKHX 3a/1a4 B
reOMETPHUECKUX U PU3UUECKUX
MPUJIOKEHUSAX MAIIMHOCTPOECHHS.
YMETD BrisBIATE U KIaccuUIIm-
poBath (pU3NUECKHE U XUMHUYECKHE
IPOIIECChI, TPOTEKAIOIIUe Ha 00b-
eKTe NpodeCcCUOHATbHON AesITeNb-
HOCTH,

BJIAIETD HaBbIKaMu poBeAEHUS
MaTEMaTHYECKUX pPacyeTOB B KOH-
CTPYKLIUU MaIIHH.




3 MecTo IMCHMILIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTeIbHOIl NPOrpaMMbl

Jucnumumaa «Matematuka» uzydaercs Ha 1 2 kypce(ax) B 1 2 3 cemectpe(ax).

JlucimruinHa BXOIUT B cocTaB Onoka 1 «J/lucuumniauebel (MOIYNIW)» B OTHOCUTCS K
0a30Boi1 HacTH.

JlJiss OCBOCHHMS AUCIHUILTUHBI HEOOXOUMBI 3HAHUS, YMECHHSI, HABBIKK C)OPMUPOBAHHEIC B
mpolecce U3y4eHHs Kypca MaTeMaTUKH 00111e00pa3oBaTeNIbHOM MIKOJbI.

3HaHUS, YMEHHUS W HaBBIKM, CHOPMHUPOBAHHBIE TIPH WM3YYCHHH JHUCIUILTAHBI
«Maremaruka», OyayT BOCTpeOOBaHbI MPU MU3YUYCHUH MOCIEAYIOMUX TUCHUIUIMH: TEOPUS Be-
POSITHOCTH M MaTeMaTHuecKas CTaTHCTHUKA, XUMHS, (PU3MKa, TeopeTHdecKas MEXaHHKa, JJIeK-
TPOTEXHUKA U 3JCKTPOHHUKA, TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTE€pUajoB, COMPOTUBICHUE Ma-
TE€pPHUAJOB, TEOPHS MEXAHU3MOB U MAllIUH, JI€TAJIM MAallIUH U OCHOBBI KOHCTPYUPOBAHUS.

Hucrummaa ««MaTteMaTrukay B paMKax BOCIHTATEIbHON pabOTHl HampasiieHa Ha (op-
MUpOBaHHUE Y 00yUYarOIUXCs aKTUBHOW I'Ppa)KJaHCKOM MO3HUINH, YBAXKEHUS K IIpaBaM U CBOOO-
JlaM 4eJOBeKa, 3HAHUS MPABOBBIX OCHOB M 3aKOHOB, BOCIUTAHHME YYBCTBAa OTBETCTBEHHOCTH,
YMEHUSL apryMEHTHUPOBaTh, CAMOCTOSITEILHO MBICIUTh, Pa3BUBAET TBOPYECTBO, Mpodeccuo-
HaJbHBIC YMEHHS, CUCTEMbl OCO3HAHHBIX 3HAHUH, OTBETCTBEHHOCTH 3a BBITIOJIHCHHE y4eOHO-
MIPOU3BOJICTBEHHBIX 3aJIaHHM.

Hucrumumaa «MareMaTrukay 4acTUYHO peanusyeTcss B (opMe MpaKTHYECKOW IOATO-
TOBKH.

Hucrumumaa «MaTeMaThKa» B paMKaxX BOCIHUTATEIIBHONH pabOTHI HampaBiieHa Ha ¢op-
MHUpOBaHUE y OOYYalOIIUXCS YMEHHS CaMOCTOSATEIbHO MBICIUThH, PAa3BUBAET TBOPYECTBO U
npodecCuOHabHBIC YMEHHSI.



4 O0beM IMCHUILIHHBI (MOAYJISI) B 3a4ETHBIX eIMHHUIAX € YKa3aHHEM KOJIMYeCTBA
aKa/JleMH4YeCKHUX 4acoB, BbIICJICHHbIX HA KOHTAKTHYIO padoTy 00y4arouuxcs ¢
npenogasaresemM (110 BHIaM Y4eOHbIX 3aHSITHII) M HA CAMOCTOATEJbHYIO padoTy

00yJaromuxcs

OO6mmast Tpy10eMKOCTh (00bEM) TUCIUTLIMHEI cocTaBisieT 12 3.e., 432 akan. yac.
Pacnpenenenue o0beMa AUCHUILTMHBI (MOJTYJIS) 110 BHJIAM YYE€OHBIX 3aHATHI MpeCcTaB-

JIEHO B Tadymue 2.

Tabymia 2 — O6beM TUCHUTIINHBI (MOYJIs) TIO BHIaM YUCOHBIX 3aHIATHH

O0beM TUCHUNIINHBI

Bcero akagemn-
YeCKHUX YaCOB

OO0m1as TpyA0€MKOCTh JUCITUTLTHHBI

432

KonTakTHasi aynuropHasi padora o0y4yaomuxcs ¢ npemnojaanaresueM (1o
BH/IaM Y4eOHBIX 3aHSATHIi), BCEro

193

B ToM uncie:

3aHATHS JIEKIIHOHHOTO THNA (JISKIIUU U UHBIC YUCOHbBIC 3aHSITHUS, TIPEIY-
CMaTPHUBAOIINE TPEUMYIIIECTBEHHYIO Tepeaady yaeOHoi nadopmamnmm rme-
JarOTHYCCKUMH PAaOOTHUKAMU )

96

3aHATHUS CEMUHAPCKOT0 TUIA (CEMUHAPBI, TPAKTUYECKUE 3aHATHUS, TTPaAK-
TUKYMBI, JJa0OpaTOpHBIE PabOThI, KOJJIOKBUYMBI 1 HHBIE aHAJIOTUYHBIC 3a-
HSATHS)

B TOM 4Hclie B (hopMe MPAKTUIECKON MOJITOTOBKU

96

30

CamocrtosiTeibHAas padoTa 00y4alOIIMXCs M KOHTAKTHAas padoTa, BKIIO-
YaloI1as TPYIMIOBbIE KOHCYJIbTALUH, UHIUBHIYAIbHYIO paboTy o0y4aro-
muxcs € mpernoaaBaTeIsIMnu (B TOM YHUCJIC UHAVNBUAYAJIbHBIC KOHCYHI)T&III/H/I);
B3aUMO/ICHCTBHUE B JIEKTPOHHON HH(OPMALIMOHHO-00pa30BaTeIbHOM cpese
By3a

205

[TpomexyTouHas aTTectanus ooyqaromuxcs — 3auem ¢ oyeHkotl, 3auem ¢
OUYeHKOU, IK3aMeH

35

5 Conep:xkanue JMCHMINIMHBI (MOAYJI51), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHMeM OTBEJAeHHOr0 Ha HUX KOJIMYeCcTBAa aKaJeMHUYeCKHX YacoB U BU/10B

y4eOHoi1 padoThbl

Tabmuua 3 — CTpykTypa U coJiepKaHue AUCHUIUINHBI (MOYJIs)

Bunsr yue6HOI paboThl, BKIIOYask CAMOCTOSI-
TEJIBHYIO PAa00Ty 00yUaIOIMIHUXCS U TPYI0EM-
KOCTb (B yacax)

KonrtakTHas padota

HanmeHoBaHue pa3aenoB, TEM U COJiepKaHue npernoJiaBaTess ¢ 00yJaroIMMHUCS
Marepuaia Jlekumu | Cemunap- | Jlabopa-
CKHE TOPHBIE CPC
(mpakTu- | 3aHATHS
YecKHe
3aHSITHS)

Pasnen 1 Jluneiinas aaredpa

Tewma 1.1. BBenenue B nunelinyto anreopy. [1o-
HATHE MAaTpULIbI, onpeaenurens. JleicTBus Haj 4 4
MatpuiiaMu. OCHOBHBIE CBOMCTBA. METOTbI BBI-




HawnMeHoBaHue pa3enoB, TEM U COJCPKAHNE
Marepuaa

KOCTb (B yacax)

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO PaboTy 00Yy4aOUINXCS U TPYA0EM-

KonrakTtHas padota
IperoiaBaTelisi ¢ 00yJaroNMMHUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aQHSITHSL)

Jlabopa-
TOPHBIC
3aHATUA

CPC

YHUCJICHUA onpeﬂenHTeneﬁ

Tema 1.2. MeTo/1bI BRIUMCIICHUS ONIpeAeIuTENCH
BBICOKMX MOPSAKOB. MUHOpBI U anredpandeckue
JIOTIOJIHEHHUS AJIEMEHTOB olpeaenuTens. Meton
pasIoKEHUs OIpeenuTeNs 1o pagy. Meron

3¢ PEKTUBHOTO MOHMKEHUS nopsaka. OOpaTHas
MaTpuia

Tema 1.3. DnementapHbie npeoOpazoBaHus
matpull. Panr matpuiisl. CUCTEMBbI TMHEHHBIX
anreOpanyecKnx ypaBHeHUH. Teopema Kpone-
kepa Kanemnnu. Perenue cucrem TMHEHHBIX ajl-
re0OpanyecKnx ypaBHEHUH

4*

Penienrie 0ofHOPOJHBIX U HEONPECIICHHBIX CHU-
CTEM JIMHENHBIX anreOpanyecKux ypaBHEHHH.

2

2*

Pa3zgen 2. BexkTo

Hasi ajaredp

Tema 2.1. JIu"elinble onepanyu HajJ BEKTOPAMH.
[Ipoexius BekTopa Ha ock. CBOWCTBA MPOEK-
nuii. KoopnuHate! Bektopa. [[imuHa BekTopa.
Henenue orpeska B 3alaHHOM OoTHoueHuu. [1o-
HATHE BekTOopa. OcHOBHBIE onpeaenenus. [Ipo-
eKlMU BekTopa. OpTOHOPMUPOBAHHBIHN Oazuc.
Pasnosxenue Bektopa mo 6asucy. Koopaunatst
BEKTOpa

Tema 2.2. CkanspHO€e IpOU3BEIEHUE BEKTOPOB U
€ro CBONMCTBA. BrIpaxkeHne B KOOpAMHATAX.
BekTopHOE Ipon3BeIeHuE BEKTOPOB U €T0
CBOMCTBA. BeIpaxkeHue B KOOpIMHATAX.

Tema 2.3. CMemaHHOE IPOU3BEIEHUE BEKTOPOB
Y €ro CBOMCTBA. BeIpakeHue B KOOpIUHATAX.
[TpunoskeHus CKaIsipHOIro, BEKTOPHOTO U CMeE-
IIAaHHOTO IPOU3BEJIEHUI BEKTOPOB.

2*

Pa3gen 3 AHaauTuy

eCKasi reoMeTpus

Tema 3.1. PaznuuHble BUIbI YpaBHEHUH NPpsAMOi
Ha IUIOCKOCTH. Y paBHEHUE IUIOCKOCTH U IIPSIMOM
B IIPOCTPAHCTBE, B3aMHOE UX PACIIOJIOKEHHE.

4

Tema 3.2. Kpussle Broporo nopsaka. Kanonu-
YECKUE YPaBHEHMS, CBOMCTBA

Tewma 3.3. IToBepxHOCTH BTOpOrO nopsiaka. Pe-
IIEHHE TEOMETPUUECKUX 3a/1a4 Ha COCTaBJICHHE
ypaBHEHUH MPAMBIX U IIOCKOCTENW. B3auMHoe
PacroI0keHUE NPSAMBIX U INIOCKOCTEN




HawnMeHoBaHue pa3enoB, TEM U COJCPKAHNE
Marepuaa

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO PaboTy 00Yy4aOUINXCS U TPYA0EM-
KOCTb (B yacax)

KonrakTtHas padota
IperoiaBaTelisi ¢ 00yJaroNMMHUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aQHSITHSL)

Jlabopa-
TOPHBIC
3aHATUA

CPC

Pa3zgen 4. BBengeHnue B MAaTeMATHUYECKHI AaHAJIN3

Tema 4.1. [TonsiTue MmHOXKecTBa Oniepanuu Hajl
MHOkecTBaMU. [ToHsATHE OKPECTHOCTH TOUKHU.
OyHKIMOHATBHAS 3aBUCUMOCTh. [ 'paduku oc-
HOBHBIX 3JIEMEHTapHbIX pyHKUIUH. O0IacTh
onpezeneHus QyHKIUU.

Tema 4.2. llpenen pynkuuu. [locnenoBarens-
HOCTb, MPEJIE YUCIOBOM MOCIEA0BATEILHOCTH.
[Ipenen GyHKIIMU, OCHOBHBIE TEOPEMBI O TIpeie-
nax. beckoHeuHo Majble 1 OECKOHEYHO 00Ib-
e BenMuuHbL. [ToHsITHE HEeonpeIeIeHHOCTH.
PackppITHE TPOCTEUIIINX HEONPEACICHHOCTEH.

Tema 4.3. IlepBblii 1 BTOpOU 3aMeyaTeIbHbIC
npeznensl. HermpepbIBHOCTD (DYHKIIMU B TOUKE U
Ha oTpe3ke. Knaccudukarus Touek pa3pbiBa.
Acumnrotsl rpaduka pyaknun. Knaccuduka-
11l ACUMITOT.

4*

Paszpnen S Iudpepennuaibaoe ucuuciaeHne GyHKUHN 0JHOM epeMeHHOM

Tema 5.1. Ilonarue nponsBogHou. I'eomerpuye-
CKUM, (PU3NYECKUN U SKOHOMUYECKHM CMBICIT
pou3BOAHON. [Ipor3BOIHBIE OCHOBHBIX dJI€-
MeHTapHbIX QyHKuui. [IpaBuna nuddepenu-
poBanus. [Ipon3BoaHbIe CIOXHON QyHKIIMH,
oOpaTHOM (YHKIMH; 33JaHHOI HESIBHO U Mapa-
Merpudecku. IIponssoanas nokasarenbHO-
creneHHol ¢pyHKuuu. [Ipon3BOIHBIE BRICIIIUX
MIOPSIIKOB.

Tema 5.2. ludpdepenunan pynkunu. Audde-
peHuupyemMocTb pyHKIMH B Touke. {uddepen-
ua GyHKIUH, €r0 TEOMETPHUYECKHI CMBICI,
CBOWCTBA U MPUMEHEHHE K IPUOTMKEHHBIM BbI-
YHCIICHUSIM.

2*

Tema 5.3. [lonHoe uccaenoBanue GyHKIUU U
noctpoenue ee rpaduxa. [Ipasuno Jlonurans.
®opmyna Telnopa. MOHOTOHHOCTB (YHKIINU.
OkctpeMyM (pyHKINU. BBIMyKiI0CTh, BOTHY-
TOCTb M TOUKHU nepernda pynkiuu. Cxema no-
HOTO HccreloBaHusl QYHKIIUU

4*

10

Pa3nes 6 PyHKIMH HECKOJbKHX NepPeMeHHbIX

Tema 6.1. ®yHknun nByx nepeMeHHbIX. [1oHs-

|

2

2




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO PaboTy 00Yy4aOUINXCS U TPYA0EM-
KOCTb (B yacax)

HanmenoBanne pa3aciioB, TEM U COACPIKAHUEC

KonrakTtHas padota
IperoiaBaTelisi ¢ 00yJaroNMMHUCS

Marepuaa

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aQHSITHSL)

Jlabopa-
TOPHBIC
3aHATUA

CPC

THE QYHKIIUH JBYX HE3aBHCUMBIX TIEPEMEHHBIX.
Crnioco0Ow1 3amanus pyakiuu. O6macTs onpee-
jenust. JInHUK ypoBHSI

Tema 6.2. YacTHble Ipou3BOHbIE. YacTHBIE
POU3BOHBIEC (YHKIUI IBYX U O0jee mepemMeH-
HbIX. HacTHBIE POU3BOAHBIE CIOKHOU U HESBHO
3aganHoM pyHKUMU. [Ipon3BoAHbBIE BRICIINX
nopsiakoB. [lomHbIN 1 YacTHBIC AU depeHIna-
761 (DYHKIIUU HECKOJIBKUX HE3aBUCHUMBIX Tepe-
MEHHBIX

Tema 6.3. DxkcTpeMyM QyHKIMH. DKCTpEMyM
(GYHKIMM IBYX [IEPEMEHHBIX. Y CIIOBHBIH 3KC-
TpeMyM (DYHKIIMM JBYX IT€PEMEHHBIX.
HauGonspiiee n HaumeHblliee 3HaYeHUs PYHK-
IIMM B 33JJaHHOM o0JacTu.

Paznen 7. UnTerpajibHoe MCYMCIICH

ue (PYHKUHMHU OAHOM NepeMeHHOoM

Tema 7.1. Heonpenenennsiii unterpai. Ilepso-
oOpasnas. [loHsaTue HeonpeneIeHHOro HHTerpa-
na. CBorictBa. HemocpeactBeHHOE HHTETPUPO-
BaHUE, BBEJICHUE HOBOW NIEPEMEHHOM.

WuTerpupoBanue qpoOHO-paiMOHATEHBIX
¢bynkuuit. Pasnoxxenue apoOu Ha mpocTennume.

WHuTterpupoBanue 1o yactsam. MHTerpupoBanue
HEKOTOPBIX MPPALMOHAIBHBIX (PYHKIUH

WNHTerpupoBanne TPUTOHOMETPUIECKUX HYHK-
M. YHUBEpCcaJIbHAs NOJACTAHOBKA.

Tewma 7.2. Onpenenennbiit uaTerpai. Onpene-
JIEHHBII UHTETpal, F€OMETPUUECKUI CMBICI, OC-
HOBHBIE CBOICTBA, BbIUKCIICHUE. [[prnoxenus
ONpeNIeTIEHHOTO UHTerpaia. Beruncnenue mio-
IIa/IM TUIOCKOW (DUTYPBI, BBIYUCIICHUE JJTUHBI
IyTU KpUBOii. Beruncnenune oobeMa Tena, mio-
1a/I1 TIOBEPXHOCTH BPAIIECHUS.

Heco6ctBennsie unrerpansi I u Il poga. [Tpu-
3HAKN CXOJMMOCTH U PaCXOJUMOCTH.

1

Pa3nea 8. ludgdepennnanbHbie ypaBHEHHUS

KomnekcHsle uncna. OCHOBHBIE TOHATHS U
neicTBUS Hall HUMH. AnreOpanyeckas, TpUro-
HOMETpHUYecKas, MoKa3aTenbHas popma 3arnucu
KOMIUIEKCHOTO yHcia. JleiicTBUs HaJ KOM-

IUICKCHBIMU uncnaMu. CTeneHu U KOpHH KOM-




HawnMeHoBaHue pa3enoB, TEM U COJCPKAHNE
Marepuaa

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO PaboTy 00Yy4aOUINXCS U TPYA0EM-
KOCTb (B yacax)

KonrakTtHas padota
IperoiaBaTelisi ¢ 00yJaroNMMHUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aQHSITHSL)

Jlabopa-
TOPHBIC
3aHATUA

CPC

IIJICKCHOI'O YHcCJia.

Tema 8.1. [luddepenninanpapie ypaBHEHUS TIEp-
BOro nopsiaka. OcHOBHBIC OHATHS. JJuddepen-
[aJIbHBIC YPABHEHUS C Pa3/IeJICHHBIMU U pa3-
JeISIONIMMHUCS TIGPEMEHHBIMU. PerieHne 3anaun
Kommm. OgHopoaasie quddepeHnnaibHbe
ypaBHeHust. Pemenue 3anaun Komu. Judde-
peHIMAIbHBIC YPAaBHEHHUSI B TOTHBIX U depeH-
uasax.
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Jlunetinsie muddepeHnnanbupie ypaBHEHUS
IIepBOro nopsiaka. Ypasuenus bepnyiuu. Pe-
meHue 3anayn Kommn.

Tema 8.2. [luddepennmanbabie ypaBHEHHUS BTO-
poro nopsiika. JuddepeHnuansabie ypaBHSHUS
BTOPOTO MOPSAKA, TOMYCKAIONINE TOHWKEHHE
nopsiika. Pemenue 3agaun Komm.

4*

Jluneitable oHOpOIHBIC TU( hEepeHIINATBLHBIC
YPaBHEHUS BBICUIUX MOPSAAKOB C TOCTOSHHBIMU
kodddurmentamu. Pemenwne 3amaun Komu.

JIuneiiHble HEOOHOPOIHBIE YPABHEHUS BBICILIUX
MOPSAJKOB C MOCTOSIHHBIMU KO3 PUIIIEHTAMHU CO
CIIELMAJILHON IIPABOM YaCThIO.

2*

Tewma 8.3. Cucrems! aud depeHnanbHbIX ypaB-
HeHuil. Pemenue cucreM nuHeHHbIX quddepeH-
[{AAJIbHBIX YPABHEHUM.

Pa3nen 9.

Psanpr

Tema 9.1. Paasl. Yucnossle psasl. OCHOBHbBIE
HOHSTHS. P, COCTaBIEHHBIN U3 YJIEHOB I'e0-
MeTpudeckoil mporpeccun. Heooxomumerit mpu-
3HAK CXOAMMOCTH psifa. JlocTaTOuHBIN MPU3HAK
pacxoAMMOCTH psJa.

Tewma 9.2. IIpu3Haku CXOAUMOCTH PSAJOB C MO-
JIO)KUTEIIbHBIMU WICHAMH (TIPU3HAKU CpaBHE-

Hus, Jlanambepa, Komm, unrerpansusiit). Psin
Hupuxie

Tema 9.3. 3HakonepeMeHHbIE psiibl. AGCONIIOT-
Has M yCIIOBHAs CXOJAMMOCTb PsIIOB. 3HAKOUEpe-
nyromuecs psnbl. [pusnak Jleiibnuna. Psaapt
Tennopa nu MaxknopeHna. Pa3noxenue snemen-
TapHBIX GYHKUUH B psabl Makiopena. [Ipume-
HEHHE CTENEHHBIX PSI0B

2*




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO PaboTy 00Yy4aOUINXCS U TPYA0EM-
KOCTb (B yacax)

KonrakTtHas padota

HaumeHnoBanue pa3ienoB, TeM U COJEpKaHUE npenojaBaress ¢ 00yJaouMIcs
MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(npaktu- | 3aHATHS
YecKue
3aQHSITHSL)

Tema 9.4. ®yHKIIMOHAIBHBIC PAABI, 00JACTH
cxogumoctu. CrenieHnble psasl. Teopema AGe-
ns1. CBOMCTBA CTENICHHBIX psiioB. IHTEepBan u 2 2* - 2
paanyc CXoAUMOCTHU cTeneHHoro psaa. [pumo-
YKEHUS PSJIOB

OYHKIMOHATBHBIE PSAJIBI, 007aCTh CXOIUMOCTH.
Crenennsie psaabl. Teopema Abens. CBoiicTBa
CTENEHHBIX psAnoB. IHTepBas U paanyc cxoau-
MOCTH CTETICHHOTO psja. [Ipu3Haku cxoaumo- 2 2 - 6
CTH DPSIJIOB C MOJIOKUTEILHBIMH YjieHaMu (TIpH-
3HaKM cpaBHeHUs, JJanambepa, Ko, nnre-
rpanbHbli). Psaa Qupuxie. Ipunoxenus psaaos.

Tema 9.5. Tpuronomerpudeckue psjbl. Teopema
JHupuxne. Paznoxenne pynkuuu B psig Dypoe.

uToro
10 JMCHUIJIHHE

96 96 205

* peasinzyetcs B opMe MPAKTHUECKOHN MOATOTOBKU

6 BHeayauTopHasi caMOCTOSITeIbHAsI Pa00Ta 00yYAIOIIUXCS MO TUCIUIIIIHHE
(MoayJr0)

[Ipn nmnaHUpPOBAHMHM CaAMOCTOSTENHLHON pPabOTHI CTYIEHTY PEKOMEHIYEeTCs PYKOBOJ-
CTBOBAThCS CIIENYIOIIUM PACTIPEICTICHHEM YacOB Ha CaMOCTOATENbHYIO padoTy (Tadnuna 4):

Tabnuna 4 — PekomenayemMoe pacupeielieHie YacoB Ha CAMOCTOATENIbHYIO paboTy

KoMIOHEHTBI CaMOCTOATEIbHON Pa0dOTHI KoanyecTBo yacoB
M3ydeHne TeopeTU4eCKUX pa3iesIoB TUCIMIIINHEI 70
[TonroroBka K 3aHITHSIM CEMHUHAPCKOT0 TUMA 70
[ToaroToBka u opopmiieHne KontponbHas pabora, KonrposnbHas 65
pabota, Kontponbnas pabora PI'P, PI'P, PI'P
205

7 OueHOYHBIE CPeICTBA /s NPOBe/IeHUsI TEKYIIero KOHTPOJIA
U MPOMEKYTOYHOM aTTecTalniy 00y4aoIuXxcsl 0 JMCHHILIMHE (MOLY110)

@DoHJ OLICHOYHBIX CPEACTB I IPOBEACHUSA TEKYIIEro KOHTPOJSA YCIEBAEMOCTH U IIPO-
MEKYTOYHOM aTTecTanuy npenacrasieH B [Ipumoxennn 1.

[TonHBIA KOMIUIEKT KOHTPOJIBHBIX 33JaHUN MJIM MHBIX MaTepUalIoB, HEOOXOIUMBIX IS
OIICHMBAHUS PE3yNbTAaTOB O0y4YeHHUs MO AMCUMIUIMHE (MOIYINI0), MPAKTHKE XPaHUTCS Ha Ka-
benpe-pazpaboryrike B OyMa)kHOM H 3JIEKTPOHHOM BHU/IE.

10




8 VYueOHo-MeTOOMYecKkOe ¥ HH(POPMAINMOHHOE o0ecleYeHHe JUCHUILIMHBI
(MoayJin)

8.1 OcHoBHas JquTEpaTypa

1. Beicmas matemaruka: CrienuaibHbIC pa3aemsl: [COOPHUK 3a1a4 ¢ pemeHusmu] /B. U.
Adanacwes, O. B. 3umuna, A. Y. Kupumios u ap. - M.: ®©U3SMATIIUT, 2006; 2003. - 398c. uz-
39K3 a6-453K3

2. Canoxnukos, I1. H. Teopust BeposTHOCTEH, MaTeMaThHiecKasi CTAaTUCTHKA B TIPUMeE-
pax, 3ajjayax u Tecrax : yueOHoe nmocooue / I1. H. Canoxxnukos, A. A. Makapos, M. B. Paauo-
HoBa. — Mocksa : KYPC : UHOPA-M, 2020. — 496 c. - ISBN 978-5-906818-47-8. - Tekcr :
anektpoHHbldi. - URL: https://znanium.com/catalog/product/1027404 (mata oOpameHus:
18.10.2021). — PeskuM mocTyIa: 1Mo MmOAIMUCKE.

3. I'mypman B.E. Teopust BeposiTHOCTEH U MaTeMaTuyeckasi CTaTUCTHUKA. — M.: Briciias
mkoia, 2005.

4. T'mypman B.E. PykoBoACTBO K pElIEHHUIO 33]1a4 110 TEOPUU BEPOATHOCTENW U MaTeMa-
THYECKOM craTucThuke. — M.: Bricimas mkoa, 2005.

5. JlormnoB, B.H. Teopusa BeposiTHOCTE H MaTE€MAaTH4YeCKas CTAaTUCTHUKA.
/I http://www.initkms.ru/library/main;

6. bouapos, I1. I1. Teopus BeposiTHOCTEH. MaTemaTrueckasi CTaTUCTUKA [ DJICKTPOHHBII
pecypc] / IL. TI. bouapos, A. B. [leunnkuHn. - 2-e u3a. - Mocksa : ®U3MATIIUT, 2005. - 296 c.
- ISBN 5-9221-0633-3. - Tekcr : AIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/405754 (nara obpamenus: 18.10.2021). — Pexxum goctyma:
IO TIOJIMTUCKE.

8.2 JlomoJHUTE/IbHAS JINTEPATypa

1. Janxo, [1L.E. Briciias MatemMaTrka B ypaKHEHHSIX U 3a[a4ax : yueOHOe TocoOue aist
By30B. U.1 / II. E. Jlanko, A. I'. Ilonos, T. f. KoxxeBHukoBa. - 3-e¢ uzn., nepepad., gom. - M.:
Bricmas mkomna, 1997; 1986; 1980. - 320c.; M.: OHUKC 21 Bex: Mup u Ob6pazoBanue, 2006;
2003. - 304c¢ 5465k3

2. bponmreiin, M.H. CripaBo4HHK 1O MaTeMaTHUKE ISl WHKEHEPOB M yUYaIIUXCS BY30B:
VYyebOnoe nocobue amns By3oB / M.H. bpoumreiin, K.A. Cemenases. - CII0.: JIans, 2010. - 608 c.

3. Manko, IL.LE. Bricmas maremaTHKa B ynpaXHeHHAX u 3amadax: B 2 4. Y.2 / I1. E. an-
ko, A. I'. ITonos, T. . KoxkeBHHKOBa. - 5-€ U31., uctp. - M.: Beicimas mkomna, 1999; 1998; 1997;
1986; 1980. - 414c¢. ; M.: OHUKC 21 Bek: Mup u O6pazosanue, 2006; 2003. - 416¢. 3845k3

4. 3umuna, O.B. Beicias maremaruka: yue6Hoe nocodue / O. B. 3umuna, A. U. Kupui-
noB, T. A. CanpaukoBa; [Tox pen. A.M.Kupnmioa. - 3-e usn., ucrp. - M.: ®DUSMATIIUT, 2006.
- 368c. u3-19k3 ab6-119k3

5. Ky3nenos, JI.LA. COopHUK 3aJaHUil MO BBICIICH MaTeMaTHUKE (THUIIOBBIE PACUETHI):
yuebHoe mocobue / JI. A. Ky3nenos. - 3-e u3z., ucmp. - CII6.: Jlanb, 2005. - 240c. - (YueOHUKH
1u1st By30B. CrieninanibHast iutepaTtypa). u3 - 19k3 a0 - 1989k3.

8.3 MeToauuecKkue YKazaHusd 1Jist CTYAECHTOB 110 OCBOCHHUIO JTUCHUIIJIMHBI

1. Karanaxnosa, . H. Hauana maremarnueckoro anammza: yuebd mocoome / Komco-
Moibck-Ha-Amype: ®T'BOY BIIO «KHAI'TY», 2014. — 116 c.

2. Karanaxnoa, 1. H. ®ynkiuu ogHON mepeMeHHOM: y4eb. mocobue / KoMcomobek-
Ha-Amype: ®I'BOY BIIO «KHAI'TVY», 2015. —235 c.

3. Karanaxnona, . H. OcHOBbI MaTeMaTH4eCKOro aHaiIM3a: paboyas TeTpajab M0 Mare-
MaTHKe JUIsi MHOCTPAHHBIX CTY/AEHTOB BCEX TEXHHUYECKUX creruaibHocTel / KomcoMonbck-Ha-
Amype: ®I'BOY BIIO «KHAT'Y», 2019. - 55 c.

4. Karanaxunosa, 1. H. /luddepennuanbabie ncuucieHus: GyHKIUNA OJHON MepeMeHHOM!:
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http://www.initkms.ru/library/main

pabouas TeTpalpb 0 MaTEMaTHUKE JIsI MHOCTPAHHBIX CTYACHTOB BCEX TEXHUYECKUX CIIELUAIIbHO-
CTeH

5. KaranaxuoBa, . H. O0GbikHOBeHHBIE U depeHnaTbHble YpaBHEHUs: paboyast TeT-
panb MO0 MaTeMaTHKE Il MHOCTPAHHBIX CTYACHTOB BCEX TEXHMYECKHX crenuanbHocTel / Kom-
comonbck-Ha-AMype: @I'BOY BIIO «KHAT'Y», 2019. — 55 c.

8.4 CoBpemennbie mnpodeccuoHAIbHbIE 0a3bl JaHHBIX W HH(OPMAINMOHHBIE
CIIPABOYHbIE CHCTEMbI, HCIIOJIb3yeMble MPU OCYlIeCTBJIEHUH 00pa30BaTeIbHOI0
npouecca no JTUCHUIINHE

B npouiecce u3yueHus: AMCUUILIMHBI UCNIOB3YIOTCS cienyromue JbC:

Inekmponno-ouoauomeunan cucmema ZNANIUM.COM.

Horosop Ne 4997 36¢ K3 21 1 2727000769 270301001 0010 004 6311 244 ot 13 ampe-
a1 2021 r.

Inexkmponno-ouodnuomeynan cucmema IPRbooks.

Jlunensuonnbii goropop Ne EIl 44/4 wa mpemocrtaBieHue AOCTyHa K AJIEKTPOHHO-
oubmmoreunoi cucreme [IPRbooks K3 21 1 2727000769 270301001 0010 003 6311 244 ot 05
deBpans 2021 r.

Oopazosamenvnan naamepopma KOpaiim.

Horosop Ne EIl44/2 na oka3aHue yciyr 1o IpeaocTaBIeHUIO AOCTyMa K 00pa3oBaTelb-
Hoit mardopme MK3 21 12727000769 270301001 0010001 6311 244 ot 02 depans 2021 T.

8.5 Ilepeyenb  pecypcoB  HHGPOPMAIHOHHO-TEJIEKOMMYHHUKANIMOHHON  ceTH
«HTEepHET», HEOOXOAMMBIX /1JIsl OCBOECHHS THCIIUIIIUHBI (MOIYJIs1)

1. MINTRANS.RU : MunucrepctBo Tpancnopta Poccuiickoit ®denepauuu : calT. —
Mocksa, 2010 — . — URL.: https://transport-systems.ru (nara oopamienus: 14.05.2021).

8.6 JInneH3noHHoe nmporpaMmmMHoe¢ 06ecneqeﬂne, HCII0JIB3YyEMOE€ IIPpHU
OCyIIECTBJICHUMA 06pa30BaTeJ1bHOFO nmpouecca 1mo TMCuMIIMHE

Tabnuna 5 — [lepedeHp UCTIOIB3yEeMOr0 IPOTPAMMHOT0 00eceueHus]

Haumenoanue [10 PexkBu3NTHI / yCII0BUS HCTIOIB30BAHUS
Microsoft Imagine Premium JIunen3uonHsli gorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBo0oHas TULIEH3US, YCIOBHS HCIIOIb30BAHUS 110 CCHUIKE:

https://www.openoffice.org/license.html

9 OpraHu3alMOHHO-NeJarornyeckue ycJoBHs

Opranuzanys 00pa3oBaTeIbLHOTO MPOIEcca PErJIAMEHTUPYETCS] YIEOHBIM TIJIAHOM U pac-
nucaHueM y4eOHBIX 3aHATHH. SI3bIK 00ydeHus (TpernoaaBaHus) — pyccKuid. [[ns Bcex BUAOB
AyAUTOPHBIX 3aHATHIN aKaJIEMUYECKHI Yac YCTAHABIMBAETCA MPOJOJKUTEILHOCTBIO 45 MUHYT.

[Ipu dbopmupoBanuy CBOEH MHAMBHIYAIBLHOW 00pa3oBaTENbHON TpaeKTOpHH O0ydaro-
IIUICS IMEET TIPaBO Ha Mepe3adéT COOTBETCTBYIOMIMX JAUCIUIUINH U TPO(PECCHOHATBHBIX MOAY-
JIeil, OCBOEHHBIX B MPOIIECcCe MPEANIECTBYIOMIET0 00yUeHus, KOTOPBI 0CBOOOXKIaeT 00ydJaroIe-
rocsi OT HEOOXOJMMOCTH UX TTOBTOPHOT'O OCBOCHHUSI.

9.1 O6pa3oBaTte/ibHbIE TEXHOJIOTHHI

VY4eOHbIil npoliecc MpH MpenoiaBaHui Kypca OCHOBBIBAETCSl Ha MCIOJIb30BaHUM TPaau-
IIUOHHBIX, NTHHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaaunnoH-
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HBIC 06pa30BaTeanLIe TCXHOJIOTUU NMPCACTABJICHBI JICKIUAMA U CCMHUHAPCKUMU (HpaKTI/I‘IeCKI/I-
MH) 3aHATHAMU. VIHHOBalMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIB3YIOTCS B BUJE HMIUPO-
KOTO IIPUMEHEHUS aKTUBHBIX 1 MHTEPAKTUBHBIX (OpM MpoBeaeHus 3anatuil. Mudopmanmonusie
0o0pa3oBaTe/IbHbIE TEXHOJOIMH PEAIU3YIOTCS IMYTEM aKTMBHM3allMHM CaMOCTOSTENbHOW DPabOTHI
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpefe.

9.2 3aHATUA JEeKIUOHHOI0 THIIA

JIEKIMOHHBIN KypC MpEeanoaracT CUCTeMaTU3UPOBAHHOE M3JI0KEHUE OCHOBHBIX BOIIPO-
COB y4eOHOr0 IJIaHa.

Ha niepBoii iekumu JeKTop 00s13aH MpeayNnpeauThb CTyJ€HTOB, IPUMEHUTENBHO K KaKOMY
06a30BOMY y4eOHHMKY (YUeOHMKAaM, y4eOHBIM TTOCOOUSIM) OyIeT IPOYUTAH KypC.

JIeKIMOHHBIN KypC AOJDKEH JaBaTh HauOosblmMii 00beM MHpOpManuUu U 00ecreunBaTh
6onee rirybokoe NOHUMaHKUE Y4eOHBIX BONPOCOB MPHU 3HAYUTEIBHO MEHbIIEH 3aTpaTe BPEMEHH,
4yeM 3TO TpeOyercsi OOJBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIFHOE H3yYCHHE MaTepHaa.

9.3 3aHATHS CEMHUHAPCKOI0 THIIA

CeMMHApCKUE 3aHATHS IPEICTABIIAIOT COO0H NETAMU3AUIO JIEKIIHOHHOTO TEOPETHYECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHS Kypca M OXBAThIBAIOT BCE OCHOBHBIE Pa3/Ieibl.

OcHoBHO# (hOpMOH TPOBECHHUS CEMHHAPOB SBISIETCS 00CYXKIeHHEe Hanboee mpooieM-
HBIX ¥ CJIOKHBIX BOIIPOCOB IO OT/EIBHBIM TEMaM, a TaKke pa3dop NMPUMEPOB U CUTYyalMd B
ayJIUTOPHBIX YCJIOBUSAX. B 00s3aHHOCTH IMpernojaBaTelisi BXOJAT: OKa3aHHE METOIUYECKOU T10-
MOIIIY ¥ KOHCYJBTHPOBAHHE CTYJICHTOB MO0 COOTBETCTBYIOLIMM TeMaM Kypca.

AKTUBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI HA BOTIPOCHI, NIPeIaracMble PEnoaaBaTeeM;

* y4acTHe B JUCKYCCHAIX;

* BBINIOJIHEHHME POCKTHBIX M MHBIX 33/1aHUIA;

* ACCHCTHPOBAHME MPEIOIABATEIIO B IIPOBECHUN 3aHATHIMA.

OtBeT 0IKEH OBITH APTYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJICPIKATh
CCBIJIKM Ha UICTOYHHKU.

JloKmaapl ¥ ONIOHUPOBAaHHE JOKIAZ0B IPOBEPSIOT CTENEHb BIAJCHHS TEOPETUYECKUM
MaTepHajioM, a TaK’Ke KOPPEKTHOCTh U CTPOTOCTh PACCyXICHUH.

OneHrBaHue 3aJaHUM, BBHINOJHEHHBIX Ha CEMHUHAPCKOM 3aHSATHH, BXOAMT B HAKOIUICH-
HYIO OILICHKY.

9.4 CamocTosiTeqibHasA padoTa 00y4ar0IMXCs N0 JMCHUILIHHE (MOLYTI0)

CamocrosrenbHas paboTa CTyIE€HTOB — 3TO NPOLECC aKTUBHOIO, LEJICHANPABIEHHOTO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HAaHUI, yMEHUN 0€3 HEMOCPEeICTBEHHOTO Y4YacTHUs Mpenoja-
BaTelsl, XapaKTEepU3YIOIMNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOH pe3ysbTaToB AeSATEIbHOCTH 00yUaroIerocs.

[{enu camocTOSATENIbHON pabOTHI:

* CUCTEMAaTH3alMsl U 3aKPEIUICHUE MTOJIyYEHHBIX TEOPETUUECKUX 3HAHUN U NPAKTHYECKUX
YMEHUH CTYJICHTOB;

- yriryOJeHue U pacliuipeHre TEeOPEeTUYECKUX 3HAaHUM;

- (hopMHpOBaHNE YMEHUH HCIOJB30BaTh HOPMATUBHYIO U CIPABOYHYIO JIOKYMEHTAIHIO,
CIELUAJIBHYIO JINTEPATYPY;

* pa3BUTHE MMO3HABATEJIBHBIX CIIOCOOHOCTEN, aKTUBHOCTH CTYJE€HTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSITEIILHOCTH MBIIIJICHHS, TBOPUYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CAaMOPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIN3aliy;

* pa3BUTHE UCCIEA0BATEIbCKUX YMEHHH U aKaIeMUYECKIX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYLIECTBIATHCS WHAMBUIYAIbHO WM TPYNIAMH CTY-
JIEHTOB B 3aBUCHUMOCTH OT 1IeJId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMaTHKHU.
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TexHONOrHsI OpraHU3aIMi CAMOCTOSTENILHON PaboThl CTYACHTOB BKJIIOYAET MUCIIOIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaTOB BHEAYIUTOPHON CaMOCTOSATEIHHOW PAaOOTHI CTYJACHTOB MOXET
MIPOXOJNTHh B MUCbMEHHOM, YCTHOHN MJIM CMEIIaHHOU (hopme.

CryneHTsl JOKHBI MOAXOIUTHh K CaMOCTOSITENILHOM padoTe KaKk K HaWBa)KHEUILIEMY
CPEICTBY 3aKpEIUICHUSI U Pa3BUTHUSl TEOPETHUUECKUX 3HAHUM, BbIPaOOTKE €IUHCTBA B3IJISIOB Ha
OTJICIbHBIC BOMIPOCKHI Kypca, TPHOOPETEHUS ONPEICIICHHBIX HABBIKOB M MCIOIB30BaHUS Mpodec-
CUOHAJILHOW JIUTEPaTypBHI.

9.5 MeToauuyecKue YKa3aHus AJsd oﬁyqammnxm 0 OCBOCHHIO JTUCHMIIIIMHBI

[lpyn wM3ydeHMM AWMCHMIUIMHBI OOYYArOIIMMCS II€JIECOO0PAa3HO BBIMOJIHATH CIEAYIOIIUE
PEKOMEH 1IN

1. 3ydenue y4eOHOM TUCHUILTMHBI JJOJDKHO BECTHCh CUCTEMAaTHYECKU.

2. Ilocne u3y4yeHus Kakoro-aubo paszzaerna mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuaiaM
PEKOMEHIYETCs 0 MTaMSITH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPECICHNUS, IOHATHS pa3Jie-
na.

3. Ocoboe BHUMaHUE CIIEAYET YAEIUTh BBIIOIHEHUIO OTYETOB 110 NPAKTUYECKUM 3aHATH-
SIM ¥ HHJJMBHTyaTbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSATENIBHYIO paboTy.

4. Bcs TemaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITENBHO, 33/1a€TCsl HA JIGKLUAX TPero-
naBaresneM. VM jke 1aloTcsi HCTOYHHKH (B TIEPBYIO OYepeab BHOBb M3JJaHHBIC B TIEPHOIMYECKON
Hay4YHOH JIUTEpaType) Ui OoJiee JeTaIbHOTO IIOHUMaHHS BOIIPOCOB, 03BYYEHHBIX Ha JICKIIUH.

[Ipu camocTosATensHON TPOPaObOTKE Kypca 00ydaromuecs T0JDKHBIL:

* IPOCMATPHUBATh OCHOBHBIE OIPECICHUS U (DaKThI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIMOHHOM 3aHATUU MaTepual U JOMOJHHUTH
€ro ¢ Y4eTOM PEeKOMEHIOBAaHHOH 110 JAHHOW TeMe JIUTEPaTyphI;

* U3YYUTHh PEKOMEHIOBAaHHYIO JIUTEPATYPY, COCTABIISTH T€3UCHI, aHHOTAIIUU M KOHCIIEKTHI
HanOoJee BaKHBIX MOMEHTOB;

* CAMOCTOSITEJILHO BBITIOJIHATH 33/1aHUs, aHATOTMYHBIE MTPEIaraéMbIM Ha 3aHATHSIX;

* ICTIONIb30BATh ISl CAMOIIPOBEPKU MaTepHaibl OH/IA OIICHOYHBIX CPE/ICTB.

1. MeToanueckne yKa3anus pu padore HaJ KOHCIIEKTOM JICKIIHH

B xo1e neKunoHHbIX 3aHATUN HEOOXOAMMO BECTH KOHCHEKTHPOBAaHUE yueOHOro MaTepua-
na. OOpaiath BHUMaHNE Ha KaTeropuu, GOpMyJIUPOBKH, PACKPBIBAIOIIME COJIEPKAHUE T€X WIH
WHBIX SBJICHUM W NPOLECCOB, HAYYHBIE BBIBOJBI M MPAKTUYECKUE PEKOMEHIAINH, TTOJI0KHUTEIb-
HBI ONBIT B OPaTOPCKOM HCKyccTBe. JKenarenbHO OCTaBUTh B paboOuMX KOHCIIEKTaX MOJs, Ha
KOTOPBIX JI€JIaTh ITOMETKH M3 PEKOMEHIOBAHHOW JINTEPATyphl, JOMOJHSAIOIIME MAaTepHal Ipo-
CJIyIIAHHOM JIEKLIMH, a TaKXKe MOJAYEPKUBAIOIINE O0COOYI0 BaXXHOCTh TE€X WMJIM MHBIX TEOpeTHYe-
CKUX IOJIOKEHHMH. 3a/1aBaTh MPENOAABATENI0 YTOUHSIONNE BOIPOCHI C IIEIbI0 YICHEHUS Teope-
TUYECKUX IOJIOKEHUH, Pa3peLICHUs CIIOPHBIX CUTYaLUH U T. 1.

2. Metoauyeckue yKa3aHus 10 CaMOCTOSITeIbHON padoTe HaJ U3yYaeMbIM MaTepHa-
JIOM Y NPH NOAT0TOBKE K NPAKTHYECKUM 3aHATHAM

Haunnate Hago ¢ n3ydeHHs] peKOMEeHA0BaHHOM nuTeparypbl. Heo6xonuMo NOMHUTE, 4TO
Ha JIEKIIMKM OOBIYHO paccMaTpHUBAETCs HE BEChb MaTepHal, a TOJbKO ero dacTb. OcTaibHas ero
4acTb BOCIIOJIHAETCS B IIPOLIECCE CAMOCTOATENBHOM paboThl. B ¢BA3M ¢ 3TM paboTa ¢ peKOMeH-
JTIOBaHHOW JUTEeparypoil oOs3aTenbHa. Oco0oe BHUMaHUE MPU STOM HEO0O0XOAWMO OOpaTHTh Ha
CoJlep’)KaHWE OCHOBHBIX IOJIOXKEHHH W BBIBOJOB, OOBSCHEHHUE SBJICHUNH M (PAKTOB, ySICHEHUE
MIPAKTUYECKOr0 MPUIIOKEHHUS PAacCMaTPUBAEMBIX TEOPETUYECKUX BOIPOCOB. B mpouecce ston
paboThl HEOOXOAMMO CTPEMHTHCSI MOHATH M 3alIOMHUTH OCHOBHBIE IMOJIOKEHUSI paccMaTpuBae-
MOT0 MaTepuaia, MIpUMepHl, MOSCHSIIOIIUE €ro, a TaK)Ke pa3o0paThCs B WILTIOCTPATUBHOM MaTe-
puaie... u T.1.

3. Meroanyeckue yKa3aHHs 110 BbINIOJTHEHUIO KYPCOBOil padoThI
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Teopernueckass yacTb KypcoBOM paOOTHI BBIMOJHAETCS MO YCTAaHOBJICHHBIM TeMaM C HC-
MOJIb30BaHUEM MPAKTHYECKUX MaTeprasioB. K kKaxmoil Teme KypcoBOil paOOThl pEKOMEHIYETCS
NPUMEPHBINA MepeueHb Y3JI0BBIX BOIPOCOB, CIIUCOK HEOOXOAUMOM uTepaTypsl. M3naras Bompo-
CBbl TEMBI, CIIEZIyeT CTPOro MpuAepKUBaThCs MiaHa. PaboTa He MO/KHA MPEACTaBIATh MepecKas
OTJENBHBIX TJaB yueOHHKa Wiu ydeOHoro rmocobus. Heo0XoauMo H3510KUTh COOCTBEHHBIE CO-
o0pakeHHUs MO CYIIECTBY M3JIaraeéMbIX BOIIPOCOB, BHECTU CBOM IpeasoxkeHus. OOume moyioxe-
HUS JOJDKHBI OBITh TOAKPEIUICHBI M MOSICHEHBI KOHKPETHBIMH NpUMepaMu. M3maraemblii mate-
pHall Ipy HEOOXOAUMOCTH CIIEAYET MPOULIIOCTPUPOBATH Ta0JIUIIaMU, CXEMaMH, IMarpaMMaMi U
T.J.

5. Meroauyeckue YKa3aHUs M0 BbINOJHEHUIO KOHTPOJLHON padoThI

[loaroTroBKy Ha/jl0 HAUMHATH C IOBTOPEHUS THUIOBBIX 3a/1a4, pACCMATPUBAEMBbIX Ha JIEKLIHSIX
U TPAaKTUYECKUX 3aHATHUSIX, MPOYTEHUIO JIEKIUI U JOMOJHUTENbHON uTeparypsl. HeoOxonumo
IOMHUTB, YTO Ha KOHTPOJIBHOM paboTe 00BIYHO MpeAIaraloTcs sl pelieH s TUIOBbIe 3a1a4n. B
CBSI3HM C ATHM paboTa ¢ peKOMEHJOBAHHON juTeparypoi obsi3aTenbHa. Ocoboe BHUMaHUE MPH
3TOM HE00XOAMMO OOpaTUTh Ha COJAEP)KaHHE OCHOBHBIX IOJOXEHUH U BBIBOJIOB, OOBSICHEHHE
ABJICHUN U (DAKTOB, ysICHEHHE MPAKTUYECKOTO MPUIIOKEHUSI PACCMATPUBAEMBIX TEOPETHUYECKHUX
BOMPOCOB. B mporiecce 3Toi paboThl HEOOXOAUMO CTPEMHUTHCS TOHATH U 3aTIOMHUTH OCHOBHBIE
MOJIOKEHUS M3y4aeMoro Marepualia, MpuMephl, MOSCHSIOIINE ero, a TakKe pa3o0paThCs B HII-
JIOCTPATUBHOM MaTepHale.

10 Onucanue MaTepuaIbHO-TEXHUYECKOT0 o0ecredeHusi, He0OX0TMMOro sl
ocyuiecTBJIeHHs 00pa30BaTEIbHOIO NMPoIecca Mo JUCHUIINHE (MOYJII0)

10.1 Yue6Ho-1200paTOpHOE 000pYy/I0BaAHHE
OtcyrcTBYyeT

10.2 Texuuuyeckue U J1eKTPOHHBIE CPEACTBA 00yYeHUS

11 CamocrosiTeqbHas padora.

[TomemieHust Ui CaMOCTOSITENBHON pPaOOTHl OCHAIICHBI KOMIBIOTEPHON TEXHUKOH C
BO3MO>KHOCTBIO TOJKIIOUEHUS K ceTH «VIHTepHEeT» U JAOCTYNOM K 3JIEKTPOHHON MH(pOpMaIH-
OHHO-00pa3oBatenbHOM cpene KHAT'Y:

- yutaneHbid 3a1 HTh KHAT'Y;

11 NuLbIe cBeneHus

MeToauuecKkue PECKOMEHIAMHA 10 oﬁyqeﬂmo JuI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSsIMH 310POBbS U HHBAJIU/A0B

OcBoeHNe NUCHUILIMHBI 00YYarOIMMHUCS ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JPYTUMHU OOYYaIOUIMMMCS, TaK U B OTAEIbHBIX
rpynmnax. [Ipennonaratorcs cnenuanbHble YCIOBHS ISl OTy4eHUs] 00pa3oBaHus 00y4aronMMu-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSIMU 3/10POBbSL.

ITpodeccopcko-nienarornyeckuif cocTaB 3HAKOMUTCSI C TICHUXOJI0T0-(pU3UOIOTrMUECKUMHU
OCOOEHHOCTSIMU O0YYaroIMXCcs MHBAJIKUJIOB U JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTrpaMMaMH peadMINTaluu WHBaINAOB (npu Hanuuyuu). Ilpu HeoO-
XOJIMMOCTH OCYILECTBIISETCS JOMOJHUTEIbHAS MOAJEPKKA IIPENOAABAHNS ThIOTOPAMHU, TICHUXO-
JIoTaMH, COIIMAJIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKkoMeHAanussMu MunoopHayku P® (yTB. 8 anpens
2014 r. N AK-44/058BH) B Kypce MpEIOJIaraeTcs MCIOIb30BaTh COIMATbHO-aKTHUBHBIE U Pe-
(iiekcuBHBIE METOIbI 00YUEHUS], TEXHOJIOTMH COLIMOKYIBTYPHOIN peaOUINTALMK C LENbI0 OKa3a-
HUS TIOMOIIM B YCTAaHOBJIEHUH IMOJIHOIICHHBIX MEXJINYHOCTHBIX OTHOLLIEHUH C APYTUMU CTY/IEH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOTO KIIMMaTta B cTyeHueckoil rpymme. [Togbop u
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pa3paboTka y4yeOHBIX MaTepHaJOB MPOU3BOAATCSA C YUETOM INPENOCTABICHHUS MaTepuala B pas-
JUYHBIX (hopMax: ayauadbHON, BU3YaJIbHOW, C HCIOJIB30BAHUEM CHELMAIBbHBIX TEXHMUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuuminebl Junamu ¢ OB3 ocyiecTBisieTcs ¢ UCHOIb30BAaHUEM CPENCTB
00y4yeHHs OOILIETO M CIEUUAIBHOTO Ha3HAaYeHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHUs). MarepuanbHO-TEXHUUYECKOE 00ecrieueHue MpeyCMaTpUBaeT MPUCIIOCO0IEHHE ayIUTO-
puil k Hyxzam iun ¢ OB3.

dopma npoBeeHUs aTTEeCTAlUU Js CTYJCHTOB-UHBAJIUAOB YCTAHABIUBACTCA C YYETOM
WHANBUIYAIBHBIX TICUX0pu3ndecKkux ocodeHHocrei. st crynentoB ¢ OB3 mpenycmarpuBaet-
cs1 1ocTymnHas popma IpeloCTaBIeHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, & UMEHHO:

* B TICYATHOM WJIM OJIEKTPOHHOH (opMe (g 7MLl C HApYMEHUSIMH OIOPHO-
JIBUTATEJILHOTO amapara);

* B TICYaTHOHN (hopMe MITH IEKTPOHHOU (popMe ¢ yBEeITMUYEHHBIM MPU(TOM U KOHTPACTHO-
CTbIO (IUIs1 JIML] C HAPYILIEHUSMHU CIIyXa, peuu, 3pEeHus);

* METOIOM YTEHHS aCCHCTEHTOM 3a/IaHUs BCIYX (IS JIUI C HAPYIICHUSMH 3PEHUS).

CryneHTaM ¢ MHBAJUAHOCTBIO YBEIMUYUBAETCSA BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYIEHTOB MpeaycMaTpUBAETCs JOCTyMHAs (opMa mpeaocTas-
JIEHUsl OTBETOB HA 3a/1aHUs, @ UMEHHO:

* IMCbMEHHO Ha OyMare Wiu HabOpOM OTBETOB HAa KOMIIBIOTEPE (ISl JIMI] C HAPYIIECHUS-
MU CIlyXa, peuH);

- BBIOOPOM OTBETA U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIIYT acCCHCTEHTa (IS
JIMIL ¢ HAPYIICHUSIMU OIIOPHO-/ABUraTEIbHOIO aniapara);

* YCTHO (7151 TUIT ¢ HAPYIICHUSIMU 3PEHUS, OMTOPHO-ABUTATEILHOTO amlapara).

ITpu HeoOXoaMMOCTH JUIsl 00YYarOIUXCs C MHBAJIMAHOCTBIO MPOLIEAYPa OLEHUBAHUS pe-
3yJITATOB O0YUYEHHSI MOKET MMPOBOJIUTHCS B HECKOJIBKO 3TAIIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB2
10 AMCIHILINHE

MaremaTuka
HamnpaBnenue noaroToBku 23.03.03 "Dkcmmyaranus TPaHCIOPTHO-TEXHOIOTUYECKUX
MalIuH U KOMILJIEKCOB'
Hanpasnennocts (mpoduin) ABTOMOOWJIN: YCTPOICTBO, CEPBUC U TEXHUYECKAS IKCILTya-
00pa30BaTeNbHON MPOrpaMMbl | TalUs
KBanmudukanmys BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2021
(no yuebHomy niawy)
®opma 00yueHus OYHas
TexHonorus 00y4eHus MPaoUyUOHHAS
Kypc Cemectp TpynoeMKOoCTb, 3.€.
12 123 12
Bua npomexyTo4HOM aTTecTaluu OOGecneunBaroiiee noapas3aeacHne

3auem c oyenxou, 3auem c oyenxou Ixzamen, | Kageopa «l[IM — [Ipuxnaonas mamemamuxay

’B JAaHHOM IIPUIIOKCHUHA MTPCACTABJICHBI TUIIOBBIC OLICHOYHBLIC CPEICTBA. ITomHBIN KOMIIIEKT
OLICHOYHLIX CPCACTB, BKJ'IIO‘-IaIOH_[I/Iﬁ BCC BApHUAHTLI SaﬂaHI/Iﬁ (TeCTOB, KOHTPOJIbHBIX pa60T )51 I[p.),

npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 IlepeyeHb MUIAHHPYEMBIX Pe3y/IbTATOB 00y4eHHs 1O AUCHMILIMHE (MOAYJII0),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pPe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMblI

Tabnuna 1 — KoMnereHmm u njiaHupyeMsle pe3yiabTaThl 00

YUCHHA 110 ITPAKTHUKE

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHII

Nuaukatopbl JOCTUKEHUN

[Inanupyemsble pe3yiabTaThl 00yye-
HUSI 110 IUCIMIUINHE

OIIK-1. Cniocoben
HNPUMEHSTH €CTECTBEH-
HOHAY4HBIE U 00-
IIEMH)KCHEPHBIE 3HA-
HHsI, METO/Ibl MaTeMa-
THYECKOT'0 aHaJIN3a U
MOJICIIMPOBAHUSI, TEO-
PETHUYECKOTO U JKCIIe-
PUMEHTAJILHOTO UCCIIe-
JIOBAHMS ISl PELLICHUS
WH)KEHEPHBIX 3a/1a4
npodeccruoHaNbHON
JIeSITEIIbHOCTH

OIIK-1.1 3HaeT Teopernye-
CKHE OCHOBBI €CTECTBEHHOHA-
YUYHBIX U OOIIEHHKEHEPHBIX
THMCIUTLIIHH

OIIK-1.2 YMmeeT npuMeHSTh
METO/IbI aHAJIHM3a U MOJICIINPO-
BaHUSsl, TEOPETUYECKOTO U IKC-
NePUMEHTAILHOTO HCCIIeI0Ba-
HUS TIPH peIIeHUH mpodeccu-
OHAJIBHBIX 33134

OIIK-1.3 Bnageer HaBBIKAaMH
TEOPETHYECKOTO U IKCIIEPH-
MEHTAJIHLHOTO MCCIIEIOBAHNUS

3HATD ocHOBHBIE aJITOPUTMEI pe-
LIEHUSI MAaTEMaTUYECKUX 33]1a4 B
TCOMETPUUYECKUX U (PU3UICCKHIX
MIPUJIOKEHUSAX MAILIMHOCTPOECHUSI.
YMETD BBISIBIATH U KITACCUPUITH-
poBath (pU3NUECKHE U XUMHUYECKUE
MPOLIECCHI, TPOTEKAIOIIUE HA 00b-
eKTe NpodeCCUOHATBHON JesITelNb-
HOCTH,

BJIAJIETDH HaBbikamu poBEICHUS
MaTeMaTUYeCKUX PacyeToB B KOH-
CTPYKIIMU MaIIMH.

Tab6muma 2 — [TacmopT GoHIa OIEHOYHBIX CPEICTB

Konrpounpyemsie ®opmupyemas | HammenoBanue
pasneJibl (TeMbl) KOMIIeTeHIUs OLICHOYHOI0 IToka3aTeu oeHKH
AUCHMITHHBI cpelacTBa

Jluneiinas aareopa OIIK-1.1 PacuetHo- JleMoHCTpUpYyeT mpaKTH4e-
rpaduyeckasi | CKO€ HCIIOJIb30BaHUE MaTe-
pabora MaTUYEeCKMX METOJIOB U aHa-
JUTUYECKUX AITOPUTMOB JIJIS

aHaiu3a 3a/1a4
BexTopHnas aaredpa OIlK-1.1 KontponbHas | /lemoHCTpUpyeT mpakTuye-
pabota CKO€ WCIIOIb30BaHUE MaTe-
MaTUYeCKHX METOIOB U aHa-
JUTHYECKUX AITOPUTMOB JIJIS

aHaJM3a 3a/1a4
AHaJIMTHYeCKAs reoMeT- OIlK-1.1 Tect OcymiecTBiser BbIOOp MaTe-
pust MaTHYECKUX OIllepaluidi W
AQHAJTMTUYECKUX aJTOPUTMOB
JUISL PEIIeHUs] TEKyIeHd Ma-

TEMAaTU4YEeCKOH 3a/1a4u

NuddepeHunanbHoe Hc- OIIK-1.2 Pacuetno- JleMOHCTpUpYET TMpaKTH4e-
yucjeHne GyHKIUH 0]1- rpaduyeckasi | CKOe HCIOJIb30BaHUE MaTe-
HOM nmepeMeHHOM paborta MaTHYECKHX METOJOB M aHa-
JUTUYECKUX AJITOPUTMOB JIJIst

aHaJIM3a 3a/1a4y
Ipenen pynkuun OIlK-1.2 KontponbHast | JleMOHCTpUpYyeT IpakTH4e-
pabota CKO€ HCIOJIb30BaHUE MaTe-
MaTHYECKUX METOJIOB M aHa-
JUTUYECKUX AJITOPUTMOB JIJIsSI
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aHaJIM3a 3a/1a4y
JuddepenunanbHoe uc- OIIK-1.2 Tect OcymiecTBiseT BBIOOp MaTe-
yuciaeHue GyHKIUH O1- MaTHYECKHX Omepauuil U
HOI mepeMeHHOon AHAIMTUYECKUX aITOPUTMOB
JUISL pellieHHs] TeKylled Ma-
TEMAaTUYECKOW 3aa4u
HNuTerpajibHoe ucumce- OIIK-1.3 PacuetHo- JleMOHCTpUpYET TpaKTHYe-
HHe (PyHKIIUHM OHOM Ie- rpaduyeckasi | CKO€ HCIOJIb30BaHUE MaTe-
peMeHHOM paborta MaTHYeCKHX METOJIOB U aHa-
JUTHYECKUX AITOPUTMOB JIJIs
aHaJM3a 3a/1a4
NuddepeHunanbHbIe OIIK-1.3 KontponbHast | JleMOHCTpUpYyeT IpakTH4e-
yYpPaBHeHHs pabora CKO€ HCIIOJIb30BaHUE MaTe-
MaTHYeCKHX METOJIOB U aHa-
JUTHYECKUX AITOPUTMOB JIJIS
aHayM3a 3a/1a4
HHTerpajbHble HCUHC- OIIK-1.3 Tect Ocy1ecTBisieT BEIOOpP Mate-
JieHus1 QYHKIUU OJHOMI MAaTHYECKUX ONepalud u
nepeMeHHOI AQHAIUTUYECKUX aJITOPUTMOB
JUIsL PElIeHUs TEKyIleHd Ma-
TEMaTHYeCKOH 3a7auun

2 MeToanueckne MaTepHAaJibl, ONpeIe/IA0NHe MPOLeayPhl OlleHUBAHUS 3HAHWI,
YMEHHUIi, HABBIKOB U (MJIH) ONIBITA AeATeIbHOCTH, XapaKTepHU3yoLue npouecc
(opMupoBaHusA KOMIETEHIHN

MeTO,I[I/ILIeCKI/Ie MaTepHualibl, OIMMPECACIIAOINE NPOUCAYPbl OLICHUBAHUA 3HaHI/II71, YMCHHﬁ,
HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIIBHOCTH, NPCACTABIICHBI B BUIC TEXHOJIOTHISCKOM KapTbl JUCIIH-

TUTHHBI (Tabnuma 3).

Tabmuua 3 — TexHosornyeckas Kapra

HaumenoBa-
HIkana
HHE Cpoku oleHNBa Kpurepun
OLICHOYHOI0 | BBINOJHEHUs - OlleHUBAHUS
cpeAcTBa
1 cemectp

Ilpomesrcymounas ammecmavyusn 6 popme 3auem c oyeHKoil

1 PacyeTtHO-
rpadpudeckas  pa-
60Ta

8 Henens

15 6amnoB

15 6amnoB - CTyA€HT MOTHOCTHIO BBITIOJHUII
3aJaHle KOHTPOJILHOW paboTHI, MOKa3ayl OT-
JMYHBIE YMEHHS U HaBBIKH B paMKaX YCBOEH-
HOTro y4eOHOTO MaTepHaia, KOHTpPOJIbHAas pa-
6oTa oopmIIeHA aKKypaTHO OT PYKH B COOT-
BETCTBUH C NPEIbIBISIEMBIMI TPEOOBAHHUIMH,
B CPOK.

10 6amnoB - CTyJIeHT MOIHOCTHIO BBITOIHMI
3aJjaHue KOHTPOJIbHOM paboTHl OT PyKH, TTOKa-
3aJ1 XOpOIIINe YMEHHS HAaBBIKH B paMKaX yCBO-
€HHOTO yd4eOHOro MaTepuana, HO HE CMOT
000CHOBATh ONTHUMAIBHOCTh HPEATIOKEHHOTO
pemeHns, JOMyIIeHB! O/THA WIH JIBE HETOYHO-
CTH, €CThb HEJOCTAaTKH B O(QOPMIICHHH KOH-
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxku
BbINOJTHEHH S

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

TPOJILHOW PabOThI, KOHTPOJBHAs padoTa
odopMIIcCHa aKKYPaTHO OT PYKH.

5 6aymoB - CTyIEHT IMOJHOCTBHIO BBITIOJHUI
3aJaHUe KOHTPOJBHOH pPaboOThl T PYKH, HO
JIOMYCTHJI CYIIECTBEHHbBIC HETOYHOCTH U TPY-
Oble OMMOKHU, HE MPOSIBIII YMEHHS TIPABIIHLHO
HHTEPIIPETHUPOBATh MOJYYCHHBIE PE3yJIbTATHI,
KauecTBO OPOpMIICHHS KOHTPOJBHON paboThI
UMEET HENOCTATOYHBI YPOBEHb, KOHTPOIb-
Hasi paboTa 0popMIICHA aKKYPATHO OT PYKH.

0 6ayu10B - CTYICHT HE TIOJTHOCTHIO BBITIOTHII
3alaHie KOHTPOJBHOW pabOThI, MPH 3TOM
MPOSBIJI HEJIOCTATOYHBIA YPOBCHb YMCHHMA U
HABBIKOB, a TAaKXKE HECIOCOOCH MOSICHUTH T10-
Jy4eHHBIH pe3ynbTaT, paboTa MmpepocTaBieHa
B DJICKTPOHHOM BapHaHTe.

Konrponbnas
pabora

14 nenensa

15 6amioB

15 6amroB - CTyIEHT MOJHOCTBHIO BBITIOTHHI
3aaHie KOHTPOJLHOW pabOTHI, MOKa3ayl OT-
JMYHBIE YMCHHS U HAaBBIKM B PaMKax YCBOCH-
HOro y4eOHOTO MaTephaia, KOHTPOJbHAS pa-
60oTa oopmIleHa aKKypaTHO OT PYKH B COOT-
BETCTBHU C MPEIbABIICMBIMU TPCOOBAHUAMH,
B CPOK.

10 6amnoB - CTYJICHT MOJHOCTHIO BBITIOIHHI
3aJjaHie KOHTPOJIbHOI paboTHI OT PyKH, TOKa-
3aJ1 XOPOIIIHUE YMCHHS HABBIKH B PaMKaX yCBO-
E€HHOTO y4eOHOro MaTepuaia, HO HE CMOT
000CHOBATh ONTUMAIBFHOCTh IPEAJIOKECHHOTO
pelIeH s, TOMyIIeHB! OQHA WIIH JABE HETOYHO-
CTH, €CThb HEJOCTaTKH B O(GOPMIICHHH KOH-
TPONBHOW pPabOTB, KOHTPOJBHAS paboTa
odopmIIeHa aKKypaTHO OT PYKH.

5 6amnoB - CTyIEHT MOJHOCTHIO BBITIOJHUI
3aJaHle KOHTPOJBHOM pPabOTBI T PyKH, HO
JIOMYCTHJI CYIICCTBEHHBIE HETOYHOCTH U TPY-
Oble OIMOKHU, HE TPOSBUI YMEHHS IPaBUIIBHO
HHTEPIPETUPOBAThH MOJYUYCHHBIC PE3YJIbTaThI,
KayecTBO O(OPMIICHUST KOHTPOIBHOH PabOTHI
AMEeT HEIOCTATOYHBI YpPOBEHb, KOHTPOIb-
Has paboTa opopMIIcHa aKKypaTHO OT PYKH.

0 6amwtoB - CTyIEHT HEe TOJTHOCTEIO BBITOJTHIIT
3ajaHie KOHTPOIBHOH pabOTHL, MPH 3TOM
MIPOSIBIII HEJIOCTATOYHBI YPOBEHb YMEHHUHA H
HaBBIKOB, a TaKXXK€ HECIIOCOOEH MOSCHUTH I10-
Jy4eHHBIH pe3ynbTaT, paboTa mpeaocTaBiieHa
B 3JICKTPOHHOM BapHaHTe.

Tect

10 menmenst

10 6amnoB

10 6amnoB - 91-100% npaBUIBHBIX OTBETOB —
BBICOKMM YPOBEHb 3HAHWM, YMEHMI U HaBbI-
KOB;

8 6amoB - 71-90% % TpaBUIIBHBIX OTBETOB —
JIOCTaTOYHO BBICOKHI ypOBEHb 3HaHHH, yMme-
HUI U HaBBIKOB;

5 GamioB - 61-70% npaBUIBHBIX OTBETOB —
CpellHUH ypOBEHb 3HAHWM, YMEHUH U HaBBI-
KOB;

3 Oamma - 51-60% mnpaBWIBHBIX OTBETOB —
HU3KHUM YPOBEHb 3HAHUI, YMEHUM U HaBBIKOB;
0 GamioB - 0-50% mnpaBUIIbHBIX OTBETOB —
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Haumenona-

Ixajna
HHE Cpoxku —— Kpurepun
OI€HOYHOI'0 BbIINOJTHCHUSA —_— OICHUBaAHUA
cpeacTBa

OYEHb HM3KUU YPOBEHb 3HAHUU, YMECHUH U
HaBBIKOB; coOece/I0BaHNEe HE IPOHICHO

Tekyimuii KOHTPOJIb: - 40 6amtoB -

3a4er ¢ OLECHKOH - 60 GayutoB

HUTOI'O: - 100 6annos

KpuTtepuu oneHKkH pe3yabTaToB 00y4eHUs 110 AUCHHUIIJINHE:
0 — 64 % oT MakCHMAaJIbHO BO3MOKHOM CyMMBI OaJlIOB — «HEYIOBJIECTBOPUTEIHHO»

(HemoCTaTOYHBIH

YPOBEHB IS IPOMEKYTOUHOH aTTECTAINH 0 JUCHUIUINHE ), cOOeceJOBaHNE HE IIPOUIICHO;

65 — 74 % OT MaKkCHMMaJIbHO BO3MOKHOI CyMMBI 0AJIIIOB — «YIOBJIECTBOPUTEIHLHO)

MaJIbHbIH) YpPOBEHb);

(oporoBsIii (MUHU-

75 — 84 % OT MaKCUMAaJIbHO BO3MOXKHOM CYMMBI 0aJUIOB — «XOPOIIO» (CPEIHUN YPOBCHB);
85 — 100 % oT MakcHMaJIbHO BO3MOYKHOH CYMMBI 0aJIJIOB — «OTIIMYHOY (BBICOKHI (MAKCHMAJIBHBIN) YPOBEHB)

2 ceMecTp

Ilpomesxcymounas ammecmayusn é hopme 3auem ¢ oyeHKOU

9 menens

15 6amnos

15 6amnoB - CTYJCHT MOJHOCTBHIO BBITIOIHUI
3aJjaHUe KOHTPOJBHOW paboThl, MOKa3an OT-
JMYHBIC YMCHHS U HABBIKH B PaMKax YCBOCH-
HOTo y4eOHOro Marepuaja, KOHTpOJIbHAsI pa-
60Ta oopmIleHa aKKypaTHO OT PYKU B COOT-
BETCTBHU C MPEIbIBIIEMbIMU TPCOOBAHUAMH,
B CPOK.

10 6amroB - CTyIEHT MOJHOCTBHIO BBITIOTHHII
3aaHre KOHTPOJIBHOI paboTHI OT PYKH, ITOKa-
3aJ1 XOpOIINe YMCHHS HABBIKA B paMKaX yCBO-
€HHOTO y4eOHOro MaTepuana, HO HE CMOT
000CHOBaTh ONTHMAJIBHOCTh HPEIIOKEHHOTO
PEIICHHs], TOMYIICHBI OJHA WJIH JBE HETOUHO-
CTH, ©CTh HEJOCTAaTKH B O(OPMIICHUU KOH-
TPOJIHOW paboThl, KOHTpOJbHas padoTa
odopmIIcHa aKKYPaTHO OT PYKH.

5 6amnoB - CTyIEHT MOJHOCTBHIO BBITIOJHUI
3aJjaHie KOHTPOJBHOW pabOTHI T pPYKH, HO
JIOITyCTHII CYIIECTBEHHBIE HETOYHOCTH H TPY-
Oble OMMOKH, HE TIPOSIBHI YMEHHSI TIPAaBUIIEHO
HHTEPIPETHUPOBATH MOyYCHHBIC PE3YNIbTaTHI,
KayecTBO O(OPMIICHUST KOHTPOIBHOH PabOTHI
AMEET HEIOCTATOYHBI YPOBEHb, KOHTPOIb-
Has paboTa oopMIIeHa aKKYPaTHO OT PYKH.

0 6amnoB - CTYJIEHT HE MOJIHOCTHIO BBITIOJTHUI
3aJaHle KOHTPOJBHONH pabOThl, MPH 3TOM
IIPOSIBUJI HEJOCTATOUHBIM YPOBEHb YMEHUH U
HAaBBIKOB, a TAK)KE HECIIOCOOCH MOSICHUTH I10-
JMYYeHHBIA pe3ynbTaT, paboTa mpegocTaBicHa
B DJICKTPOHHOM BapHaHTe.

1 PacuyeTtHoO-
rpaduyeckas  pa-
60Ta

2 KonrponsHast
pabota

15 nenensa

15 6aiutoB

15 GammoB - CTyIeHT MOTHOCTHIO BBHITIOJHIII
3aJ]aHue KOHTPOJBbHOU pabOThI, MOKAa3an OT-
JMYHBIC YMCHHS U HABBIKH B PaMKax YCBOCH-
HOro y4eOHOTO Marepuaia, KOHTPOJbHAS pa-
60oTa oopMIIeHa aKKypaTHO OT PYKH B COOT-
BETCTBHH C IPEABSIBISCMbIME TPEOOBAHHUSIMHU,
B CPOK.

10 6amnoB - CTyA€HT MOJHOCTHIO BBITIOTHUII
3a/laHre KOHTPOJBHOM pabOThI OT PYKH, TOKa-
3aJ1 XOPOIIIHE YMECHHS HABBIKH B paMKaX yCBO-
€HHOTO y4eOHOro MaTepuajia, HO HE CMOT
000CHOBATh ONTUMAIBHOCTh NPEIJIOKCHHOTO
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxku
BbINOJTHEHH S

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

peIIeHUs, TOMYIICHBI OJHA WK JBE HETOUHO-
CTH, ©CTh HEJOCTAaTKH B O(QOPMIICHHU KOH-
TPONBHOW pPabOTB, KOHTPOJNBHAs paboTa
oopMIIeHa aKKYPaTHO OT PYKH.

5 6aymoB - CTyIEHT IMOJHOCTBHIO BBITIOJTHUI
3aJaHie KOHTPOJBHOI paboTBl T pPyKH, HO
JOITyCTHII CYIIECTBEHHBIE HETOYHOCTH H TPY-
Oble OMMOKH, HE MPOSIBHII YMEHHS TIPABMIHLHO
HHTEPIPETUPOBATH MOyYCHHBIC PE3YIbTATHI,
Ka4yecTBO O(OPMIICHUS KOHTPOJIBHON PabOThI
UMEET HENOCTATOYHBI YPOBEHb, KOHTPOIb-
Hasi paboTa 0popMIICHA aKKYPaTHO OT PYKH.

0 6ayu10B - CTYyICHT HE TIOJTHOCTHIO BBITIOTHII
3alaHie KOHTPOJBHOW pabOThI, MPH 3TOM
TPOSIBUJT HEIOCTATOYHBIA YPOBEHb YMEHUH U
HABBIKOB, & TAKXXE HECIOCOOCH MOSCHUTH TI0-
JMyYeHHBIA pe3ynbTaT, paboTa mpegocTaBicHa
B DJICKTPOHHOM BapHaHTe.

3 Tect

16 nenensa

10 6aitoB

10 6amtoB - 91-100% mpaBUIEHBIX OTBETOB —
BBICOKMI YpOBEHb 3HAHUI, YMEHUN U HaBbI-
KOB;

8 6amnoB - 71-90% % npaBUIBHBIX OTBETOB —
JIOCTaTOYHO BBICOKUI YPOBEHb 3HAHMM, yMe-
HUM ¥ HABBIKOB;

5 GamioB - 61-70% npaBUIBHBIX OTBETOB —
CpeAHUIl ypOBEHb 3HAHUM, YMEHHMI M HaBbI-
KOB;

3 Oamma - 51-60% mnpaBWIBHBIX OTBETOB —
HU3KHUK YPOBEHb 3HAHWM, YMEHUI U HaBBIKOB;
0 6ammoB - 0-50% mpaBUIBHBEIX OTBETOB —
OYEHb HM3KUH YPOBEHb 3HAHUH, YMEHHHA H
HABBIKOB;

Tekymuii KOHTPOJIb:

40 6amioB

3auer ¢ OLEHKOH

60 6amioB

UTOTI'O:

40 6annos

KpunTepuu onieHKH pe3yJibTaTOB 00y4eHHUs M0 THCHUIIHHE:
0 — 64 % OoT MakCUMaJbHO BO3MOXKHOI CyMMBI OaJIJIOB — «HEYJIOBJIETBOPUTEIBHOY»

(HemocTaToO4HbIN

YPOBEHb JIsl IPOMEXYTOUHOM aTTeCTALUK N0 TUCIHUILTHHE), COOeceI0oBaHie HEe IPONICHO;

65 — 74 % OT MaKCMMaJIbHO BO3MOKHOI CyMMBI OQJIIIOB — «yIOBJIETBOPUTEIIHLHOY

MAaJIbHBINA) YPOBCHB);

(ToporoBsIii (MUHH-

75 — 84 % 0T MakCUMaJIbHO BO3MOXKHOH CyMMBI OQJIIIOB — «XOPOLIOY» (CPEAHUH yPOBECHB);
85 — 100 % oT MakcHMaJIbHO BO3MOKHOH CYMMBI 0QJIJIOB — «OTJIIMYHOY» (BBICOKUIT (MaKCUMaJIbHBIN) YPOBEHB)

3 cemectp

Hpomeofcymounaﬂ ammecmauus 6 ¢0pM€ IK3amen

1 PacyeTtHo-
rpaduueckass  pa-
6oTta

8 Henens

15 6amnoB

15 6amnoB - CTyA€HT MOTHOCTHIO BBITIOJHUII
3aJaHle KOHTPOJILHOW paboTHI, MOKa3ayl OT-
JIMYHBIE YMEHHUS U HABBIKA B PaMKaxX yCBOECH-
HOTo y4eOHOTO MaTrepuana, KOHTPOJbHAS pa-
6oTta oopmiIeHa aKKypaTHO OT PYKH B COOT-
BETCTBHH C IPEABABISIEMBIMH TPEOOBaHHUAMH,
B CPOK.

10 6amnoB - CTyJIeHT MOJIHOCTHIO BBITOIHMI
3aJjaHue KOHTPOJIbHOM paboTHl OT PyKH, TTOKa-
3aJ1 XOpOIllle yMEHHs HaBbIKH B PaMKaX yCBO-
€HHOro y4eOHOTOo MaTepuana, HO HE CMOT
000CHOBaTh ONTHMAJIBHOCTH HPEJUIOKEHHOTO
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxku
BbINOJTHEHH S

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

peIIeHUs, TOMYIICHBI OJHA WU IBE HETOYHO-
CTH, €CTh HEJOCTAaTKH B O(GOPMIICHUU KOH-
TPONBHOW pPabOTB, KOHTPOJNBHAs paboTa
oopMIIeHa aKKYPaTHO OT PYKH.

5 6aymoB - CTyIEHT IMOJHOCTBHIO BBITIOJTHUI
3aJaHie KOHTPOJBHOI paboTBl T pPyKH, HO
JOITyCTHII CYIIECTBEHHBIE HETOYHOCTH H TPY-
Oble OMMOKH, HE MPOSIBIII YMEHUS MTPABUILHO
HHTEPIPETUPOBATH MOyYCHHBIC PE3YJIbTaTHI,
Ka4yecTBO O(OPMIICHUS KOHTPOJIBHON PabOThI
UMEET HENOCTATOYHBI YPOBEHb, KOHTPOIb-
Hasi paboTa 0popMIICHA aKKYPaTHO OT PYKH.

0 6ayu10B - CTYyICHT HE TIOJTHOCTHIO BBITIOTHII
3alaHie KOHTPOJBHOW pabOThI, MPH 3TOM
TPOSIBUJT HEJIOCTATOYHBIA YPOBEHb YMEHUU U
HABBIKOB, a TAKXXE HECHOCOOCH MOSCHUTH TI0-
JMyYeHHBIA pe3ynbTaT, paboTa mpegocTaBicHa
B DJICKTPOHHOM BapHaHTe.

Konrponbnas
pabota

14 nenensa

15 6amtoB

15 6amroB - CTyIEHT MOJHOCTHIO BBITIOTHHI
3aJaHie KOHTPOJLHOW pabOTHI, MOKa3ayl OT-
JMYHBIC YMCHHS U HABBIKH B PaMKax YCBOCH-
HOTO y4eOHOro Martepuaja, KOHTPOJIbHas pa-
60Ta oopmIleHa aKKypaTHO OT PYKU B COOT-
BETCTBHU C MPEIbIBIIEMbIMU TPCOOBAHUAMH,
B CPOK.

10 6amnoB - CTyAEHT MOJHOCTHIO BBITOIHHI
3ajaHre KOHTPOJIBHOI paboTHI OT PYKH, ITOKa-
3aJ1 XOpOIINe YMCHHS HABBIKH B paMKaX yCBO-
€HHOTO y4eOHOro MaTepuaia, HO HE CMOT
000CHOBATh ONTUMAIBFHOCTh IPEATIOKECHHOTO
peIIeH s, TOMyIIeHB! OQHA WIIH JABE HETOYHO-
CTH, €CTh HEJOCTaTKH B O(GOPMIICHHH KOH-
TPONBHOW pPabOTHl, KOHTPOJbHAs paboTa
odopmIIcHa aKKYPaTHO OT PYKH.

5 6amnoB - CTyIEHT MOJHOCTHIO BBITIOJHUI
3aJaHle KOHTPOJBHOM pPabOTBI T PYyKH, HO
JIOTYCTHJI CYIIIECTBEHHBIE HETOYHOCTH U TPY-
Oble OMMOKH, HE TIPOSIBHII YMEHHSI TIPAaBUIIEHO
HHTEPIPETHUPOBATE MOyYCHHBIC PE3YNIbTaTHI,
KayecTBO O(POPMIICHUST KOHTPOIBHOH pPabOTHI
AMEeT HEIOCTATOYHBI YpPOBEHb, KOHTPOIb-
Has paboTa opopMIIcHa aKKypaTHO OT PYKH.

0 6amtoB - CTyIEHT He TOJTHOCTEIO BBITOJTHIIT
3aJjaHie KOHTPOJBHON pabOThl, MPH 3TOM
IIPOSIBUJI HEJOCTATOUHBIM YPOBEHb YMEHUH U
HaBBIKOB, a TaK)K€ HECIOCOOEH TMOSICHUTH TO-
Jy4eHHBIH pe3ynbTaT, paboTa mpegocTaBiIcHa
B DJICKTPOHHOM BapHaHTe.

Tect

10 Hemens

10 6amnoB

10 6amioB - 91-100% npaBUIBHBIX OTBETOB —
BBICOKMI YpOBEHb 3HAHUIl, YMEHUN U HaBbI-
KOB;

8 6amnoB - 71-90% % npaBUIBHBIX OTBETOB —
JIOCTaTOYHO BBICOKHI ypOBEHb 3HaHHUH, yme-
HUI U HaBBIKOB;

5 GamioB - 61-70% npaBUIBHBIX OTBETOB —
CpellHUH ypOBEHb 3HAHWM, YMEHUH U HaBBI-
KOB;

3 Oamma - 51-60% mnpaBWIBHBIX OTBETOB —
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HaumeHoBa-
Ixajna
HHE Cpoku —— Kpurepun
OI€HOYHOI'0 BbIINOJTHCHUSA —_— OICHUBaAHUA
cpeacTBa
HU3KUHI YPOBEHb 3HAHUW, YMEHUI U HABBIKOB;
0 OamnoB - 0-50% mpaBUIBHBIX OTBETOB —
OYEHb HM3KUH YPOBEHb 3HAHUH, YMEHMHA H
HAaBBIKOB;
Texymuii KOHTPOIIb: - 40 6amnoB -
OK3aMeH: - _60 o6amioB
UTOI'O: - _100 o6amoB

KpuTtepuu oueHky pe3yabTaToB 00y4eHHUs 10 AUCHHIIINHE:
0 — 64 % oT MakCHMAaJIbHO BO3MOXKHOH CyMMBI OaJIJIOB — «HEYAOBICTBOPUTENBHO» (HEIOCTATOUHBIN YPOBEHD IS
MPOMEXYTOYHOM aTTEeCTAluy O TUCHHIUIIHE), cOOeceJOBaHUEe HE IIPOHACHO;

65 — 74 % OT MaKCUMaIbHO BO3MOXHOW CYMMBI OalJIOB — «yAOBICTBOPUTENBHOY» (TIOPOTOBBIN (MUHIMAJIBHBIHN)

YpOBEHB);

75 — 84 % OT MaKCUMAaJIbHO BO3MOXKHOM CYMMBI OaJUIOB — «XOPOIIO» (CPEIHUN YPOBCHB);
85 — 100 % oT MakcHMaJIbHO BO3MOKHOH CYMMBI 0aJIJIOB — «OTIIMYHOY (BBICOKHI (MAKCHMAIBHBIN) YPOBEHB)

3 TunoBble KOHTPOJILHBIE 32/1aHNUS WM HHBIE MATEPHATbI, HEOOXOAUMBbIE 1151
OLICHKHM 3HAHWI, YMEHHMI, HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH, XapaKTepH-
3ylouue npouecc popMupoBaHUsA KOMIIETeHUMI B X0/1e 0CBOeHHUsI 00pa3oBa-
TeJbHOH MPOrpaMMbl

3.1 3agaHus AJ1 TeKyLIero KOHTPOJIsA yCIeBaeMOCTH

KontponwsHas paborta, Kourponsnas padora, Kourponsnas padora PI'P, PI'P, PI'P

KonTponbnas pabota «BektopHas anredpar»

a=1+2]-3k; b=7-3]-k.

COBIIAAAONIYHO C BEKTOPOM a.
d=5 +2j+3k; b=51 +Kk.

¢(3-4;1), d(-2:5;3).

—

d=T+2j-k; b=2j-2k;c=—+j—2k

Haiitu nnomanp TPEYTroJIbHUKA, ITIOCTPOCHHOTO HA BEKTOPAX:

[TapasiienorpamMm MOCTPOEH Ha Bektopax a u D . Haiiti BBICOTY, ONYIIEHHYIO HA CTOPOHY,

—

. Haiitu mpoexuuro Bektopa ¢ Ha Hanpasienue Bekropa d :

Haiitu o0bpemM napanienenunena, NOCTPOEHHOTO Ha BeKTopax d, b, C :

5. Bektop & c koopaunatHeiMU ocsimu OX 1 OY cocTaBiiseT yribl o U 3, BBIYHUCIUTH €ro KO-

OpJMHATHI, €CIIH:

@=150°,$=30°,4=2.

Onpenenutb Touky P, ¢ koTopoii coBnagaeT koHeuHas Touka Bektopa & (0;2;5) ecnu

€ro HavyajibHasi TOUKa CoBIajaaet ¢ Toukoit M (5; 0; -2).

V6emuThes, 4To BekTopa €, €, 00pasyroT 6asuc U pasnokuTh BekTop d Mo Gasucy €, €,.

Haiitu KOOPAUHATHI BEKTOpa d B 39TOM 0azuce,
ccrn: 8(5,0), & (3;4), 6,(2:-1)
Bekropsr a= {4;2k; -1} n b = {-1; 1; 4} nepneHAMKYISPHBI, €CIIK YUCIO K paBHO ...
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9. JlaHbI BEKTOpPHI a= {2; ﬁ; 9} u b = {u; 5; —-3}.Ykasars 3HaucHus A u L, IPH KOTOPBIX
BEKTOPbI KOJJTMHEAPHbIE.

10. Bekropa a= {2; -1; 1}, b= {3;1;, -3} u C= {4; -2; 2} ... (BeIOpaTh BEpPHOE yTBEPIK/IC-
HUE)
1) 0O6pa3yroT nmpaByro TPOKKY,
2) 00pa3yloT JIEBYIO TPOHKY,
3) KOMILTaHAPHBIE.

KonTponbnas pabora «IIpenen pyHkimm»

BbIaucinTh yKazaHHbIE TPEIEIbL:

3 2
. 2x —=10x° +7
Iim

1.
x>0 2x° —3x+9
5 . 1+3x% -1
x>0 x3 4+x2
3. lim(4+7XjX+l
x—o\ 3+ 7X
3
4, lim 264—)(
Xx=>4 X —5x+4
3 2
5 im 10x” +7x° +3
x>-1 5x°+5
6 . CO0S5X —cosx

x—0 4X2

KonTponbnas pabota "duddepenunanbabie ypaBHeHUs"

L 2xy"y' =y"? -1,

2. 1+y'*-2yy"=0.
3. Yy +y’”? =1,
2. Y' -4y +3y=xe*.
5. y'-2y' -8y =x;

6

. Mg nuddepenunansHoro ypaBHeHus pemuThb 3agady Ko, ecinu:

y'(x*+1)=2xy, »(0)=1'(0)=3.

PI'P
"CucreMbl TUHEHHBIX anreOpanyecKux ypaBHEeHHH"
1. UccnenoBaTh cUCTEMY Ha COBMECTHOCTB. B cilydae COBMECTHOCTH PEIIUTH C MOMOLIBIO:
a) ¢opmyn Kpamepa;
b) meroma I'aycca.
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—4x, —3X, —2X, =-1

X, +2X, +2X,; =12

7%, +8X, +4x, =8
2. HUccnenoBaTh cuCcTEMY Ha COBMECTHOCTh. B cilyyae COBMECTHOCTH HAaWTH YUCIIO pa3OHEeHUi
HEU3BECTHBIX Ha 0a3MCHbIE U CBOOOAHbIE, BHIMKCATH BCE BO3MOXKHbBIE BapHaHTHI B Tabnuue. s
OJTHOTO U3 pa3OMEeHMI, HAUTH 001IIee, YaCTHOE U 0a3UCHOE pelIeHue, CAeIaTh IPOBEPKY:
2%+ Xy —Xg = X4 + X5 =1,
a) X — 2%, + X3 + X4 — 2X5 =0,
—4X; — 2%y 4+ 2Xg + 2Xy — 2X%5 = —2.

— 2% + Xy + 2% =1,
2% + X9 + Xg +2X, =8,
X, +6X, — X, =11

4.  Haiitu ob1ee, 4aCTHOE, PEIICHHE CUCTEMbI OJTHOPOIHBIX YPaBHEHUMN.
3X, + X, —8X; +2X, + X, =0,
2%, —2X, —3Xy — TX, +2X; =0,
X, +11x, —12x, + 34x, — 5%, =0,
X, +29x, — 42X, +88x, —11x, =0.

PI'P
"Iuddepennnanbable UCUUCTCHUS PYHKIIMHA OJHOM MepeMEHHOM.
KpuBble u noBepxHocTH BTOpOro nopsaka'
Yacte 1: «KpuBble U TOBEPXHOCTH BTOPOTO MOPSIKA»

1. OHpeI[eJ'II/ITB TUII JIMHUU, CACIATh PUCYHOK, YKa3aTb (1)OKYCI>I, JAUPCKTPHUCHI, HaWTH €,
2 2
y°—16x"—-64x—-2y—-79=0
2. C IOMOIIBIO BBIACIICHUSA ITOJHBIX KBAaApPATOB U IICPEHOCA Hadalla KOOpAWHAT, YHPOCTHUTHb

YpaBHCHHUEC JIMHUH, ONPCACINTL €€ Ha3BaHUC, HAWUTH e¢ oJjryocu, (bOKYCI)I, OKCHCHTPUCHUTET,
YpaBHCHUEC AUPCKTPHUC, CAcIaTb YCPTECK.

—x*—8x+18y+14=0.
3. OmpenenuTs BUI IOBEPXHOCTH (HA3BaHKE) U CENATh YEPTEK

a) 3x° +1%2-922-9=0
6) x> +2y>-22=0

YacTtb 2: «llomgoe nccaenosaune ©OII»

16— x3

4. TIpoBecTH IOJIHOE UCCEA0BAHUE QYHKIUHN y = U TIOCTPOUTBH €€ Ipaduk.

5. PemuTh mpakTHUeCKUE 3a7a41 HA SKCTPEMYM.

[Tomoca »ecTu MUPUHON a T0KHA OBITH COTHYTA B BUJE OTKPBITOTO MIJIMHIPHUIECKOTO Keroda
TaK, 4TOOBI ceueHHe kKernoda umeno GopmMy AYTH KPYroBOro CErMeHTa. BBIUMCIUTH 3HAUYCHUE
[EHTPATHHOTO yTJia, OMUPAIOIIETOCs Ha YTy, TP KOTOPOM BMECTUMOCTH Keynoba OyneT Mak-
CUMaJIbHOM
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PI'P "UurerpanbHoe ucuucieHue GpyHKINH OHON epeMeHHO"

1. HaliTu Heonpe1elIeHHbIE UHTErPaJIbl:

1) j@dx;

4) [sin(3—2x)x;

7) I dx

J7x2 -3’

10) j\/1+ In2x i

arctg 2"

13) | dx ;

16) Iegx+ctgx i
cos? x ’

19) [sin3x-cos5xdx ;

VX+1 +1
VX+1 1

2@!—————;
1+ x?

22) |

28) [3* cos xdx ;

31) [xcos? xdx ;

34) (1 dx;

x3—x2 —x+1

3x—2
37) [—=22—"%  dx;
) I5x2 —3x+2

dx

40) [———;
) Ix\/xz—x+1

2) [~3+ xdx;
5 dx .
)I9x -1’

8) | 3xdx _;
3-2x

11) | arcsin de;
4/, 3

14) | In (2X1 1) dx

17) [sin*2x-cos 2xdx ;

20) [ &

4sin X —6CoS X

23) |

3 2x+1) +/2x+1

26) f—zi
X'V xc =1

29) jln(xm/ﬁ)ix;

32) | X—+2d

(x 1)(x +1)

3B —
) J2x —3x+2

38) X210 4

VX2 +8x+9

4nd_9L_.
+x+1

3)I6x+1

6 7xdx .
)I7x 1’

9) [e?3*dx;

12 sin X X
)I\/1+ 2C0s X X

15) | o ,
Gx+1)In2 (5x +1)

18) [sin?3x-cos* 3xdx;

tgx dx
21) - 2 g 2 b
Sin“ X +3c0s“ X

x +1
) I e
27) [x%e®dx;

30) [x3In(3x—1)dx ;
33) IX+—X8dX :
x> —4x

dx

\/1+2x X2
—4x
x? +1

36) |

39) [3X =Xy

OmnpeneneHHbI HHTETPA U €T0 MPHII0KEHHUS.
2. BeIuMCcIuTh HECOOCTBEHHBIM MHTETpal WM JJOKa3aTh €r0 pacXoAUMOCTh!

© dx 2 dx
) J——., 0] .
s XIn x 1XVx -1

2. Haiitu muiomaas Gurypsl, orpaHU4eHHON JIMHUSAMU:

a) Xy=4, X+y-5=0; 6) p=2sin2¢, p>1;
X =t —sint, 1 ( >1)
®) y=1—cost, =3 Y=2)
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3. Haittu ayuny gyru xpusoit Y = ChX, 0<x<In3.

4. Beruncnauth 00beM Tea, 00pa30BaHHOTO BpallleHuEeM BOKPYT ocu Ox (UTyphl, OTpaHUYESHHOM

JIAHUAMUA X2 - y2 =16, X=8.

Tect "Ananmuruueckast reomerpus”
Bompoc Ne 1: 3anumute ypaBHEHUE IPSIMOM, COOTBETCTBYIOIIEE TAHHOMY PUCYHKY.

Bonpoc Ne 2: YpaBHeHue MII0CKOCTH, TPOXOAIIEH Yepe3 TOUKy A (—1;—1;—1) u ock OX, umeer
BUJI...

BapuanTs! 0TBETOB: (BBIOEpUTE OJIMH IPABUIIBLHBIA OTBET, BPEMS 2 MUH)

lx+y+2z+3=0 2. x+z+2=0 3. y+z+2=0 4. y-z=0

Bompoc Ne 3: Touka (—2;1) J1€XKUT Ha IPAMOI C ypaBHEHHEM. ..
BapuanTs! 0TBETOB: (BBIOEPUTE HECKOJIBKO IPABUIIBHBIX OTBETOB, BPEMSI 2 MUH)
1.3x—y+7=0 2.y=x-1 3. y=-2x-34. x+2y-1=0

Bompoc Ne 4: Ecniu Touka P(xg; — 2:1) mpUHAIEKUT TUIOCKOCTH 4x + 5y -6z =0, TO

KoopJauHaTa X[ paBHaA
BBenute npaBUIbHBIN OTBET (BpeMs 2 MUH).

Bomnpoc Ne 5: JlmiHa oTpesKa, 0TCeKaeMoro mpsiMoit 2% +3¥ —6 =0

BBenure npaBuibHbIM 0TBET (Bpems 1 MuH).

Ha ocu OY, paBHa...

Bomnpoc Ne 6: Ykaxure npaBuibHOE COOTBETCTBUE MEXKAY YPABHEHUSMH U TUIIAMU ypaBHEHU I
IIPSIMOM Ha IIOCKOCTH.

1. 2x-5y-9=0 2 y=-3x+7 3 x=6

BapuaHTbl 0TBETOB: (YKa)XUTE€ COOTBETCTBHUS, BPEMS 2 MUH)

1. ypaBHEHUE TIPSMOI, MapaieTbHON OcH a0CIuCC. 3. ypaBHEHUE TIPSIMOIL B
OTpPE3KaxX Ha OCsX

2. ypaBHEHHUE MIPSIMOH C YTJIOBBIM KOA(DPUITEHTOM 4. obuiee ypaBHEHHE TTPSIMOI

5. ypaBHEHUE MPAMON, MapAJIIETbHOW OCA OPANHAT

Bonpoc Ne 7: YpasHeHHeM TpsMoif, mapamiensHoit 7~ 5* L gapaseres ...
BapuanTtsl 0TBETOB: (BbIOEpUTE OJIUH MPABUIBHBIA OTBET, BPEMS 2 MUH)
lly:—x+2 2.y:3x+2 3.y:—3x+1 4.y:x—3

BOHpOC Ne 8: YcTranoBHTE COOTBETCTBHUE MCXKAY YPAaBHCHUCM INIJIOCKOCTH U €€ ITOJIOKCHUCM B
POCTPAHCTBE

1. 2x+3z+5=0 9 4y-z-3=0 3 Sx+2y-9=0 4 xt7y-2z=0
BapuaHTbI 0TBETOB: (YKa)KUTE COOTBETCTBUS, BPEMS 2 MHH)
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1. mapamnensHa ocu OY 2. mapamiensHa ocu OX 3. IpOXOJUT Yepe3 Havaio
KOOpJUHAT
4. mapamnenbHa ocu OZ 5. mpoxoauT uepe3 ock OY

Bormpoc Ne 9: Tlpsimast mpoxoauT yepe3 TOUKH Q0:0) ; B(-4;8) Torna ee yrioBoit
KO3 QHUIHUEHT paBeH...

BBenure npaBuiibHbIN oTBET (BpeMs 1 Mun).

Bomnpoc Ne 10: VpasHeHueM NpsMoii, neprneHauKyIspHoi Ipamoii & — 2x +3

BapuanTs! 0TBETOB: (BBIOEpUTE OJIMH IPABUIIBHBIA OTBET, BPEMS 2 MUH)
1 2x—y+1:0 2 3x—y—5:0 3 X+2Y+4:0 4 x+3y+1220

, ABJICTCA ...

3r-2y+z-6=0

Bormpoc Ne 11: Toukoit mepecedeHust mIOCKOCTH ¢ oceto OX sABysieTcs ...

BBenute npaBUIbHBIN OTBET (BpeMs 2 MUH).

x=1 y+4

Bompoc Ne 12: Tpsimast 3 rapajuiesIbHa MIOCKOCTH
BBenute npaBUIbHBIN OTBET (BpeMs 2 MUH).

=z
5

x—3y—-5z=0

Tect "AuddbeperunansHoe ucunciieane GyHKIUA OIHONW nepeMeHHOn"

X

Bompoc Ne 1: [IpousBoanas yactHoro 2x-1 pagHa ...
BapuanTs! 0TBETOB: (BBIOEpUTE OJIMH IPABUIIBLHBIA OTBET, BPEMS 2 MUH)

1 1 1 A=l
1. S 2i-1 2 (2x-1)° 3. (2«'{—1)2 4. (Zx—l)2
Bompoc Ne 2: 3nauenne npoussoaHoil hyHkmn y = X - 62 B Touke * = 1 pasno...

[a;b]

Bonpoc Ne 3: Ykaxute Bup rpaduka GyHKIHHA, [UTsE KOTOPOH HAa BCEM OTpE3Ke
y =0, y'=<0, y">0

OJIHOBPEMEHHO BBINOJIHSIOTCS YCIOBUS
BapuanTbl 0TBETOB: (BBIOEpUTE OJIMH MPABUIIBHBINA OTBET, BpEMsI 2 MUH)

Bonpoc Ne 4: JTan rpaduk pyHximm y=17 (I) . \

Toraa BepHBI yTBepkAeHHUS ... BapuaHThl 0TBETOB: (BBIOEPUTE HECKOIBKO MPaBUIIbHBIX
OTBETOB, BPEeMsI 2 MHH)

L T 6)>0  xe(on) , Jx)>0  rei;o)

p p
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3. f”(x) <0 npu = (_ oo;ﬂ) 4.5=2 X=4 _ 1oukn neperuda

5 X=0__ 1ouka neperuba

_sindx

F= —
Bonpoc Ne 5: 3nauenue npous3BoaHo# QyHKIHH 7x+1 g rouxe * =0 PaBHO. ..

Bormpoc Ne 6: Ha pucynke n3zobpaxen rpadux GyHKIHHA y=5) , 3aJJaHHOM Ha UHTEpBaje
(-3:6)

}-'.i 3
A N

fx)<0
Torpa uucno HHTCPBAJIOB, HAa KOTOPLIX , paBHO ...

Tect "UuTerpaapHple MCUUCICHN DVHKIIMKA OJTHON epeMeHHONn"

dt

2 o
Bomnpoc Ne 1: UnTerpan “¢"+2 paBeH ... BapuanTsl oTBEeTOB: (BBIOEpPUTE OJIUH NMPABUIBHBIN
OTBET, BpEMsI 2 MUH)

1/2

1 1
[Fx)dx=-2  [2f(x)dx=3, [27(x)ex
Bonpoc Ne 2: Ecin -1 u iz TO UHTETpal -1 paBeH ...
25— x* u
Bompoc Ne 3: Jlan uHTErpan x . Torna 3amena nepemenHoit * = 3 €05t npupoaut ero

K BUAY ...

I(4x3 - 2x)Inx dx

BOHpOC Ne 4: Ecnu B HCOMIPCACIICHHOM UHTCTpPAJIC , IPUMCHSA MCTO

MHTETrPUPOBAHNS 110 YacTAM MoNokuth, ato ¥ =10% 1o dynknus V(*) Gyner pasua ...
x+1
{x+ 3)x2

Bompoc Ne 5: [TpaBusibHy0 paliiOHAIBHYIO IPO0H MOYKHO MPEJCTaBUTh B BUAE CYMMBI
MPOCTEUIIUX APoOeH ¢ HeompeaeneHHbBIMU Kodh puimeHTamu. ..

[[ovs -8 +3)ax

Bomnpoc Ne 6: Onpenenennsiii uHTErpa ° paBeH...

jarcfg 2 xddx

2z
Bomnpoc Ne 7: 3Hauenne unterpanad 1T*  pasmo...

Bonpoc Ne 207: ITnomans ¢purypsl, 1300paxxeHHOM Ha pUCYHKE, ONPEIEIIETCSl HHTETPaJIOM. . .
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Bomnpoc Ne 8: OnpenenieHHbIA HHTErPall, BEIPAXKAIOIIUM IJI0IIA](b TPEYTOJIbHUKA C BEPIIMHAMUI
(0;0); (2;10); (0;10) , UIM€ET BUJ]

3.2 3apanus I NPOMEKYTOYHOM aTTecTalluH

DK3aMeH

o b~

(ep]
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KoHTpoJIbHbIE BONPOCHI K IK3aMeHY
3 cemecTp

TunoBble BOIIPOCHI K 3K3aMEHY

Huddepennnanbapie ypaBHEHHS MIEPBOTO MOpsiaka. OCHOBHBIE TOHSTHS.
Huddepennnanpapie ypaBHEHHS C Pa3AeICHHBIMHA U Pa3AesSIONIMMUCS TTePEeMEHHBI-
Mu. Pemenne 3agaun Komm.

Onnoponusie tuddepennnansueie ypaBHenus. Pemenne 3agaun Komm.
Juddepennnanbabie ypaBHeHHs] B MoaHbIX auddepenunanax. Jluneitnsie audde-
pEeHIMalIbHbIE YpaBHEHMsI IEPBOTO Mopsika. Y paBHeHUs bepHymu. Pemenue 3anaun
Komm.

Huddepennnanpabie ypaBHEHUsT BTOpOTo nopsiaka. Juddepennuansapie ypaBHEHHS
BTOPOT'O MOPSAKA, TOIMYCKAIOIINE NOHWKEHUE nopsaka. Pemenne 3anaun Komm.
Jluneiinsle ogHOpoAHBIE AUpdepeHnrnanbHble ypaBHEHUS BBICIIUX MOPSAIKOB C T10-
CTOSIHHBIMU Ko3¢¢unentamu. Pemenue 3anaun Komu.

JIuHelHble HEOAHOPOIHBIE YPABHEHUS BBICIIUX MOPSIIKOB C MOCTOSTHHBIMU KO3 U-
LIUEHTaMH CO CIIELIMAILHON MTPaBOH 4acThIO.

Cucremsl quddepeHIMaIbHbIX YypaBHeHUH. Pemenne cucrem nuHenHbIX nuddepen-
LMAJIbHBIX YPaBHEHUH.

Psanpl. Uucnossie psaapl. OCHOBHBIE MOHATHUSA. Psil, cocTaBIeHHBIN U3 WIEHOB F'€OMET-
PUYECKOH IIPOTPECCHUM.

HeoOxonuMelil npu3Hak cXOAUMOCTH psaja. JloCTaTOYHBINA MPHU3HAK PacXOAUMOCTH
pana.

[Ipu3Haky CXOOUMOCTHU PSIIOB C TOJOKUTEIbHBIMU WIEHAMU (TIPU3HAKU CpaBHEHUS,
HanamOGepa, Ko, unterpanbusiif). Psa Aupuxie

3HaKkonepeMeHHbIE psi/ibl. AGCOTIOTHAS U YCIOBHAs CXOUMOCTD PS/I0B.
3nakouepenyromuecs psabl. [Ipusnax JleiiOnuma.

Psinpr Teinopa u Makiopena. PaznoskeHue aneMeHTapHbIX QyHKIHA B psabl Makiio-
peHa.

[IpumeHeHne CTEeNeHHbIX PSI0B.

OyHKIIMOHAIBHBIE PSIJIbl, 00JIaCTh CXOUMOCTH.

Crenernsie pssl. Teopema AGensi. CBOWCTBA CTETICHHBIX PSIIOB.

WHTepBan 1 paguyc CXOAMMOCTH CTETIEHHOTO pAJa.

[Ipunoxxenus psnos.

OyHKIIMOHAIBHBIE PsIJIbl, 00JIaCTh CXOUMOCTH.

Crenennsie psasl. Teopema AGensi. CBOWCTBa CTETICHHBIX PSIIOB.

WHTepBan u paguyc CXOAUMOCTH CTEIIEHHOTO psija.
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26 TIpu3HAKM CXOAUMOCTH PSIOB C MOJIOKHUTEIHHBIMHA WICHaMU (TIPU3HAKU CPABHEHUS,
JHamambepa, Ko, naterpanpusiii). Psan upuxie.

27 Tpuronomerpuyeckue psasl. Teopema Jupuxie.

28 Paznoxenue pyHkuuu B psax Oypee.

Tunosrle JK3aMeHalIMOHHbIE 322N

1. BbluMcanTh HECOOCTBEHHBIN MHTErpall WK 10Ka3aTh €0 PaCXOAUMOCTb!
: © dx 5 f dx
a) |——, — .
s XIn x 1XVx -1
2. Haiitu momans GUrypsl, OrpaHUYEeHHON JIMHUSIMHU:

a) Xy=4, x+y-5=0; 6) p=2sin2¢, p>1;
x=t-sint, 1 ( >1J
& y=1—cost, =3 U%2)

3. Haiftu quny ayru xpusoii Y = ChX, 0<x<In3.
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Jlucr perucrpanuu usmenenuit k PI1/I

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomnuectBo
CTpaHMI]
A3MEHEHUS

IMoamuce
paspaboTunka

PIIJT
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