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1 O01mme moJ10KeHU s

PaGouas nporpamma aucuuminHel «MaremaTHKa» COCTaBlieHAa B COOTBETCTBUU C TpeOo-
BaHUSAMHU (EeACPATHHOTO TOCYJApPCTBEHHOTO O0pa30BaTeNbHOIO CTAHAAPTA, YTBEPIKIECHHOTO
npuka3zoM MunucrtepcTBa oOpazoBanus U Hayku Poccutickoit @eneparuu Ne 143 ot 28.02.2018,
U OCHOBHOW MpOQecCHOHANTBHON 00pa30BaTeNbHOM MporpaMMbl TOATOoTOBKH «TerioBbie
3JIEKTpUYECKHUE CTaHIUW 110 HanpasieHuto 13.03.01 "TemnosHepreTuka U TeIIOTEXHUKA" .

[IpakTHyeckass MOJATOTOBKA peaJM3yeTcsi Ha OCHOBE MNPO(EeCCHOHAIBHOTO CTaHIapTa
20.014 «paboTHUK MO OpraHU3alUHU HKCIUTyaTallMl TEIIOMEXaHUYECKOr0 000pyI0BaHUS TEILIO-
BOU 3JIEKTPOCTAHLUK.

3agaun - Pa3zBuTHe HaBBIKOB MaTEMaTUYECKOTO MBIIIEHUS CTYAEHTOB.
AUCITHUIIIHHBI - OByajieHHe METOO0B MCCIIEIOBAHUS U PEIICHUS] MAaTEMAaTHYECKUX 3a]1a4.
- BripaboTka y CTyI€HTOB yMEHHUS CaMOCTOSITEILHO PACIIUPSITh CBOU MaTeMa-
TUYECKUE 3HAHUS.
- Pa3zBuTHe HaBBIKOB MCIIOJIB30BAaHUS MATEMATHYECKUX METOJOB M OCHOB Ma-
TEMAaTHYECKOr0 MOJEIMPOBAHNS B IPAKTUYECKON JACSITEIBHOCTH.
OcHoBHBIE Jluneitnas anrebpa. BekropHas anreOpa. Ananutudeckasi reometpus. Beene-
pasienbl / TeMBI | gype B MaTeMATHYECKHH aHAIIH3. Huddepennmanbaoe ucuucieHue (QyHKIHHA
AHUCIHILTAHBI OJIHOM ¥ HECKOJBKUX MEePEMEHHBIX. MHTErpaibHOe HCUrcIeHne GyHKIMI O1-
Hol nepeMenHoi. Jnddepennmansapie ypaBHEHUSI.

2 IlepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs MO JUCHUIINHE (MOY.I10),
COOTHECEHHBIX C INIAHNPYeMbIMH Pe3yJibTaTaMH 00pa30BaTeIbHON NPOrpaMMbl

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

Ta6n1z1ua 1- KOMHCTCHI_II/II/I U IJIAaHUPYCEMBIC PE3YJIbTAThL O6y‘I€HI/I${ 10 AUMCHUIIIIMHE

KO,Z[ 1 HAMMCHOBAHUC
KOMIICTCHII U

[Inanupyemsble pe3yabTaThl 0Oyue-

Nuaukatopbl JOCTHXEHUN
HUS 110 JUCIHUILINHE

OIIK-2. Cniocoben
NPUMEHSTH COOTBET-
CTBYIOUIMH (PU3HKO-
MaTeMaTU4YeCKHUi am-
napaT, MeTOIbl aHaIu3a
¥ MOJICTIMPOBAHUS,
TEOPETUYECKOT0 U IKC-
NEPUMEHTATIBHOTO HC-
CJIeZIOBaHUS MU peliie-
HUU Npo¢ecCUOHATb-
HBIX 3a/1a4

OIIK-2.1 3HaeT TeopeTHye-
CKHE OCHOBBI €CTECTBEHHOHA-
YUHBIX U OOIIENHKEHEPHBIX
TVCTIATUTAH

OIIK-2.2 YMmeeT NpuUMEHSTh
METOBI MATEMaTHYECKOTO
aHaJM3a U MOJICIMPOBAHUS B
npo¢eCCuOHANTBHON JIesATeb-
HOCTH

OIIK-2.3 Bnaneer HaBBIKaMHU
TEOPETUYECKOTO U IKCIepH-
MEHTAJIHLHOTO MCCIIEIOBAaHUS B
npodeccnoHaNbLHOM e TeNb-
HOCTH

YMeer BBIABIATH U KIaccupuuupo-
BaTh (1)I/I3I/I‘I€CKI/I€ U XUMHYCCKHUE
IPOIIECChI, IPOTEKAIOIIUe Ha 00b-
eKTe NpodeCcCUOHATbHON AesITeNb-
HOCTH,

pemaTh HHXEHEPHBIE 3a1a9H C T10-
MOII[bI0 MaTEMaTUYECKOro anmapa-
Ta




3 MecTo IMCHMILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/bHOIi MporpaMMsl

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.

Jljis1 OCBOCHHMS AUCIHUILTUHBI HEOOXOMMBI 3HAHUS, YMEHUSI, HABBIKK C(HOPMHUPOBAHHEIC B
mpolecce U3y4eHHs Kypca MaTeMaTUKH 00111e00pa3oBaTeNIbHOM MIKOJbI.

3HaHUS, YMEHHUS W HaBBIKM, CHOPMHUPOBAHHBIE TIPH WM3YYCHHH JHUCIUILTAHBI
«Maremaruka», OyayT BOCTpeOOBaHbI MPU MU3YYCHUH MOCIEAYIOIUX TUCIUIUIMH: TEOPUS Be-
POSITHOCTH M MaTeMaTHuecKas CTaTHUCTHKA, XUMHUs, (PU3UKA, TeOpeTHUecKas MEXaHHKa, HJIeK-
TPOTEXHMKA U 3JEKTPOHUKA, MH)KeHEpHbIN aHanu3 B CAE-cuctemax.

Huciuminna ««MaTeMaTrukay B paMKaxX BOCIHTATENbHON paboThl HalpaBjieHa Ha Qop-
MHUPOBaHUE Y 00YJarOMMXCs aKTUBHOM T'Pa)XIaHCKOH MO3UIMH, YBXKEHHUS K TpaBaM M CBOOO-
JlaM 4YeJIOBEKa, 3HaHMsI MPABOBBIX OCHOB M 3aKOHOB, BOCHUTaHUE YYBCTBAa OTBETCTBEHHOCTH,
YMEHHSI apTyMEHTHpPOBaTh, CaMOCTOSITEIbHO MBICIUTh, PAa3BHBAECT TBOPYECTBO, MPOdeccHo-
HaJbHBIE YMEHMS, CUCTEMbl OCO3HAHHBIX 3HAHUM, OTBETCTBEHHOCTH 3a BBINOJHEHUE Y4eOHO-
IIPOU3BOCTBEHHBIX 3a/laHUM.

Hucrumnaa «MareMaTrukay 4acTUYHO peanusyeTcss B (opMe MpaKkTUYeCKOW IMOATO-
TOBKH.

Hucrumnaa «MaTeMaTuka» B paMKax BOCHHUTATENbHON paboThl HampaBiieHa Ha Qop-
MHUpPOBaHUE Yy OOYYaIONUXCS YMEHHS CaMOCTOSITEIBHO MBICIUTh, PAa3BHBAECT TBOPYECTBO M
npodeccuoHaNbHbIE YMEHHUS.



4 O0beM IMCHUILIHHBI (MOAYJISI) B 3a4ETHBIX eIMHHUIAX € YKa3aHHEM KOJIMYeCTBA
aKa/JleMH4YeCKHUX 4acoB, BbIICJICHHbIX HA KOHTAKTHYIO padoTy 00y4arouuxcs ¢
npenogasareseM (110 BHaM y4eOHbIX 3aHAATHIT) M HA CAMOCTOSATEJIBbHYIO padoTy

00yJaromuxcs

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

JIEHO B Tadymue 2.

Ta6ymma 2 — O6beM TUCIUTIIUHBI (MOYJ/Is1) TIO BUAAM YUEOHBIX 3aHATHI

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 (JICKIIUU U UHBIC YUCOHbBIC 3aHSITHUS, TIPEIY-
CMaTPHUBAOIINE TPEUMYIIIECTBEHHYIO Tepeaady yaeOHoi nadopmamnmm rme-
JarOTHYCCKUMH PAaOOTHUKAMU )

96

3aHATHA CEMHUHAPCKOIO THUIA (CEMUHAPBI, IPAKTUUYECKHUE 3aHITHSI, TPAK-
TUKYMBI, 1a00paTOpHbIe pabO0Thl, KOJJIOKBHYMBI M UHbIE aHAJIOTUYHBIE 3a-
HATHUS)

B TOM 4ucCJIe B pOpMe MPAKTUYECKON OJrOTOBKU

96

30

CamocrtosiTeibHAas padoTa 00y4alOIIMXCs M KOHTAKTHAas padoTa, BKIIO-
YaloI1as TPYIMIOBbIE KOHCYJIbTALUH, UHIUBHIYAIbHYIO paboTy o0y4aro-
muxcs € mpernoaaBaTeIsIMnu (B TOM YHUCJIC UHAVNBUAYAJIbHBIC KOHCYJII)TaIII/II/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)
€ YKa3aHHeM OTBEJAeHHOr0 Ha HUX KOJINYeCcTBa aKaJeMHYeCKMX YacoB M BH/I0B

y4eOHoi1 padoThbl

Tabmuua 3 — CTpykTypa U coJiepKaHue AUCHUIUINHBI (MOYJIs)

Bunsr yue6HOI paboThl, BKIIOYask CAMOCTOSI-
TEJIBHYIO Pa0OTy 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 2
MatpuiiaMu. OCHOBHBIE CBOMCTBA. METOTbI BBI-




HawnMeHoBaHue pa3enoB, TEM U COJCPKAHNE
Marepuaa

KOCTb (B yacax)

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-

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 MOHIKEHUS 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 0oMHOPOJHBIX U HEONPEACIEHHBIX 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 3aJlaHHOM OTHoleHuu. [1o-
HATHE BeKTOpa. 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 Ipon3BeIeHNE BEKTOPOB U €TI0
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.

2

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 M TPYLOEM-
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.

10

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

2*

12

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 M TPYLOEM-
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.

15

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 M TPYLOEM-
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.

11

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.

Paznen 9.

Psanel

Tema 9.1. Psaner. Uucnossie psiapl. OCHOBHBIE
MOHATHUA. P, COCTaBICHHBIN U3 YJICHOB I'€0-
MeTpu4ecKoil mporpeccun. Heooxoaumerit mpu-
3HAK CXOJUMOCTH psiaa. JocTaTouHbIN IPU3HAK
pacXOOUMMOCTH pAIA.

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 M TPYLOEM-
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* - 12
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. Tpuronomerpuueckue psjbl. Teopema
Hupuxne. Paznoxenne pynkuuu B psg Dypoe.

uToro
10 JMCIHUIIHHE

80 80 236

* peasinzyetcs B popMe MPAKTHUSCKOH MTOATOTOBKU

6 BHeayauTopHasi caMOCTOSITeIbHAsI Pa00Ta 00yYAIOIIUXCS MO TUCIUIIIIHHE
(MoayJr0)

[Ipn nmnaHUpPOBAHMHM CaAMOCTOSTENHLHON pPabOTHI CTYIEHTY PEKOMEHIYEeTCs PYKOBOJ-
CTBOBAThCS CJIENYIOIIUM PACTIPEICICHHEM YacOB Ha CaMOCTOATENbHYIO padoTy (Tabnuna 4):

Tabnuna 4 — PekomenayemMoe pacipeielieHe YacOB Ha CAMOCTOSATENIbHYIO paboTy

KoMIOHEHTBI CaMOCTOATEIbHON Pa0dOTHI KoanvecTBo yacoB
V3ydeHne TeoOpeTHUECKUX pa3/IeloB JUCIHILTHHBI 90
[ToaroToBKa K 3aHSATHSIM CEMHHAPCKOTO THIIA 80
[TonroroBka u oopmiieHne KonTponbaas padora, KonTponsHas 66
pabota, Kontponsnas padora PI'P, PI'P, PI'P
236

7 OueHOYHBIE CPeICTBA /s NPOBe/IeHUsI TEKYIIero KOHTPOJIA
U MPOMEKYTOYHOM aTTecTalniy 00y4aoIuXxcs Mo JMCHHILIMHE (MOLY110)

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

[TonHBIA KOMIUIEKT KOHTPOJIBHBIX 33JaHUN MJIM MHBIX MaTepUalIoB, HEOOXOIUMBIX IS
OIICHMBAHUS PE3yNbTAaTOB O0y4YeHHUs MO AMCUMIUIMHE (MOIYINI0), MPAKTHKE XPaHUTCS Ha Ka-
benpe-pazpaboryrke B OyMa)kHOM H 3JIEKTPOHHOM BHU/IE.
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8 VYueOHo-MeTOOMYecKOe ¥ HH(POPMANMOHHOE o0ecneyeHHe JUCUHUIIMHBI
(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 a06-453K3

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 pelIEHHIO 33[a4 [0 TEOPUU BEPOSATHOCTEN 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 (nata obpamienus: 18.10.2021). — Pexxum nocryma:
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.: JIanb, 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¢. 38453

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. Kysnenos, JI.LA. COopHUK 3aJaHHWil MO BBICIIEH MaTEMaTHUKE (TUIIOBBIE 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 YKazanusd 1Jist CTYAEHTOB 110 OCBOCHUIO JUCHUIIJIMHBI

1. KaranaxxnoBa, M. H. Havama matematmdeckoro aHammsa: yued mocobue / 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. KaranaxuoBa, 1. H. OcHOBbI MaTeMaTH4eCKOro aHaiu3a: paboyas TeTpajab M0 Mare-
MaTHKe JUIsi MHOCTPAHHBIX CTY/AEHTOB BCEX TEXHHUYECKUX creruaibHocTel / KomcoMonbck-Ha-
Amype: ®I'BOY BIIO «KHAT'Y», 2019. - 55 c.

4. Karanaxuosa, 1. H. /lupdepennmranbapie ncuucaeHust GyHKIUN OJJHON NepeMeHHOM:
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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 crenuainbHocTeil / 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 npouecce u3yueHus AMCUUILIMHBI UCIIOIB3YIOTCS cienyomue 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 mpemocTtaBieHHE JOCTyma K JJIEKTPOHHO-
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 IpeaocTaBICHUIO JOCTYyMa K 00pa3oBaTeib-
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 Tpancnopra Poccuiickoit ®@enepanuu : 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

Tabnuua 5 — IlepeyeHp UCTIONIB3yEMOT0 IPOrPAMMHOr0 00eCeyeHHsI

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 aKaJIEMHUYECKHUI Yac yCTaHABIMBAETCA MPOJOJKUTEIBHOCTBIO 45 MUHYT.

[Ipu dbopmupoBanuy CBOEH MHAMBHIYAIBLHOW 00pa3oBaTENbHON TpaeKTOpHH O0ydaro-
IIUICS IMEET TIPaBO Ha Mepe3adéT COOTBETCTBYIOMIMX JAUCIUIUINH U TPO(PECCHOHATBHBIX MOAY-
Jieil, OCBOEHHBIX B MPOIIECCe MPEANIECTBYIOMIET0 00yUeHus, KOTOPBI 0CBOOOXKIAAET 00yJaroIe-
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 06pa30BaTeJII:HBI€ TCXHOJIOTHU TPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/I‘-ICCKI/I-
MH) 3aHATHAMU. VIHHOBalMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIB3YIOTCS B BUJE HMIUPO-
KOTO IIPUMEHEHUS aKTUBHBIX 1 MHTEPAKTUBHBIX (OpM MpoBeaeHus 3anatuil. Mudopmanmonusie
0o0pa3oBaTe/IbHbIE TEXHOJIOIMM PEATU3YIOTCS IMYTEM AaKTUBHU3ALUU CAMOCTOSTEIbHOM pabOThI
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpefe.

9.2 3aHATUA JEeKIUOHHOI0 THIIA

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

Ha niepBoii iekumu 1ekTop 00513aH NpeAynpeIuTh CTYJEHTOB, IPUMEHUTEIBHO K KaKOMY
06a30BOMY y4eOHHMKY (YUeOHMKAaM, y4eOHBIM TTOCOOUSIM) OyIeT IPOYUTAH KypC.

JIeKIMOHHBIN KypC AOJDKEH JaBaTh HauOosblmMii 00beM MHpOpManuUu U 00ecreunBaTh
6onee rirybokoe NOHUMaHKUE Y4eOHBIX BONPOCOB IPHU 3HAYUTEIBHO MEHbILEH 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 OCHOBHBIC Pa3/ieIibl.

OcHoBHO# (hOpMOH TPOBECHHUS CEMHHAPOB SBISIETCS 00CYXKIeHHEe Hanboee mpooieM-
HBIX ¥ CJIOKHBIX BOIIPOCOB IO OT/EIBHBIM TEMaM, a TaKke pa3dop NMPUMEPOB U CUTYyalMd B
ayJIMTOPHBIX YCJIOBUSAX. B 00s3aHHOCTH IMpernojaBaTelisi BXOJAT: OKa3aHHE METOIUYECKOU TO-
MOIIIY ¥ KOHCYJIBTHPOBAHHE CTYJICHTOB MO 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 MPENOABATENIO B IPOBEICHNUN 3aHATHIA.

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

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

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
nproOpeTEeHUs] CTYIEHTOM HOBBIX 3HaHUI, yMEeHU 0e3 HEeMOCPeICTBEHHOTO Y4acTHs Mpernoja-
BaTelsl, XapaKTEepU3YIOIMNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOH pe3ysbTaToB AeSATEIbHOCTH 00yUaroIerocs.

[{enu camocTOSATENIbHON pabOTHI:

* CUCTEMAaTH3alMs U 3aKPEIUICHUE MOITYYEHHBIX TEOPETUUECKUX 3HAHUN U IPAKTHYECKUX
YMEHUH CTYJICHTOB;

- yriryOJeHue U pacliuipeHre TEeOPEeTUYECKUX 3HAaHUM;

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

* pa3BUTHE MMO3HABATEJIBHBIX CIIOCOOHOCTEH, AKTUBHOCTU CTY/AEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

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

* pa3BUTHE UCCIEA0BATEIbCKUX YMEHHH U aKaIeMUYECKIX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYLIECTBISATHCS WHAMBUIYAIbHO WUJIM IPYNIAMH CTY-
JIEHTOB B 3aBUCHUMOCTH OT 1IeJId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMaTHKHU.
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TexHONOrHsI OpraHU3aIMi CAMOCTOSTENILHON PaboThl CTYACHTOB BKJIIOYAET MUCIIOIB30Ba-
HUE HMHPOPMAIIMOHHBIX 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 TEOPETUUECKUX 3HAHUM, BHIPAOOTKE €IUHCTBA B3IJISJIOB Ha
OTJICIbHBIC BOMIPOCKHI Kypca, TPHOOPETEHUS ONPEICIICHHBIX HABBIKOB M MCIOIB30BaHUS Mpodec-
CUOHAJILHOW JIUTEPaTypBHI.

9.5 MeToauuyecKue YKa3aHus AJsd oﬁyqammnxm 0 OCBOCHHIO JTUCHMIIIIMHBI

[lpyn wM3ydeHMM AWUCHMIUIMHBI OOYYArOIIMMCS IIEJIeCO00pa3HO BBIIONHATH CIEAYIOIINE
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, TOHATHS pa3ze-
na.

3. Ocoboe BHMMAaHUE ClIeAYeT YAEIUTh BBIIOJIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATH-
SIM ¥ HHJJMBHTyaTbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSATENIBHYIO paboTy.

4. Bcs TemaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITENBHO, 33/1a€TCsl HA JIGKLUAX TPero-
naBaresneM. VMM jke 1aroTcsi HICTOYHHUKY (B MEPBYIO O4Yepe/b BHOBb U3/JaHHBIC B MEPHOAMYECKON
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 3aHATHU MaTepHal U JOMOJHHUTH
€ro ¢ Y4eTOM PEeKOMEHIOBAaHHOH 110 JAHHOW TeMe JIUTEPaTyphI;

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

* CAMOCTOSITEJILHO BBIMIOJIHATH 33/1aHUsI, 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. OOpamath BHUMaHUE Ha KaTeropuu, GOpMyJIUpPOBKH, PACKPBIBAIOIIUE 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 JIeJIaTh ITOMETKH M3 PEKOMEHIOBAHHOW JINTEPATyphl, JOMOJHSAIOIIME MAaTepHAN IIPO-
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, pa3peLIeHUs CIIOPHBIX CUTYallui U T.1I.

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’)KaHUE OCHOBHBIX IOJIOKEHHH W BBIBOJOB, OOBSCHEHHUE SBICHUH M (PAKTOB, ySICHEHUE
MIPAKTUYECKOr0 MPUIIOKEHHUS PAacCMaTPUBAEMBIX TEOPETUYECKUX BOIPOCOB. B mpouecce ston
paboThl HEOOXOAMMO CTPEMHTHCSI MOHATH M 3alIOMHUTH OCHOBHBIE IMOJIOKEHUSI paccMaTpuBae-
MOT0 MaTepuaia, MIpUMepHl, MOSCHSIIOIUE €ro, a TaKXKe 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
IPUMEPHBINA MepeueHb y3JI0BBIX BOIPOCOB, CIIMCOK 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-
o0pakeHHs MO CYIIECTBY M3JIaraeéMbIX BOIIPOCOB, BHECTU CBOM IpeasoxkeHus. OOuue moioxe-
HUS OOJIZKHBI 6BITL MNOAKPCIJICHBI U IMOSACHCHBI KOHKPCTHBIMH IMPUMCPAMMU. HM3naraemeiii mare-
pHall Ipy HEOOXOAUMOCTH CIIEAYET MPOULIIOCTPUPOBATH Ta0JIUIIaMU, CXEMaMH, IMarpaMMaMi U
T.J.

5. Meroauyeckue YKa3aHUs M0 BbINOJHEHUIO KOHTPOJbLHON padoThI

HOI[I‘OTOBKy Haa0 HAYMHATB C MOBTOPCHUA TUIIOBBIX 3a4a4, paCCMAaTPpUBACMbIX Ha JICKIIUAX
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
TOM HEOOXOIMMO OOpaTUTh Ha COJEPKAHHE OCHOBHBIX TOJOKEHUH U BHIBOJOB, OOBICHEHUE
ABJICHUN U (DAKTOB, ysICHEHHE MPAKTUYECKOTO MPUIIOKEHUSI PACCMATPUBAEMBIX TEOPETHUYECKHUX
BONIPOCOB. B mportecce 31oit paboThl HEOOXOIUMO CTPEMHUTHCS MOHITHh U 3aIOMHUTH 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

[Tomerenus: 1ist caMOCTOSATEILHON pabOThl OCHAIICHBI KOMIIBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO TIOJIKIIFOUEHHS K ceTH «HTepHeT» U JOCTYIOM K 3JIEKTPOHHOU MH(OPMAIIMOHHO-
obpazoBarenbHoi cpene KHATY:

- yutanpHbIi 3a1 HTh KHAT'Y;

11 NuLbIe cBeneHus

MeToauuecKkue PECKOMEHIAMHA 10 oﬁyqeﬂmo JuI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSsIMH 3/10POBbS U HHBAJIU/A0B

OcBoeHue NUCIUILTMHBI 00YYarOIUMUCS C OrpPaHMYEHHBIMH BO3MOXKHOCTSAMHU 3]I0POBbSI
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 TICHXO0JI0T0-(pU3UOIOTrMUECKUMHU
OCOOEHHOCTSIMU O0YYaroIMXCcs MHBAJIKUJIOB U JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTrpaMMaMH peadMInTaluu WHBaINAOB (npu Hamuuuu). [Ipun HEoO-
XOJIMMOCTH OCYILECTBIISETCS JOMOJHUTEIbHAS MOANEPKKA MIPENoJaBaHus ThIOTOPAMHU, TICHXO-
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, CO3JJaHUU KOM(pOPTHOTO MCUXOJIOTHYECKOT0 KIMMara B cTyeHdeckoil rpymnne. [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.

OcBoenue nucuuminssl Junamu ¢ OB3 ocymiecTBiseTcs ¢ UCHOIb30BAHUEM CPEICTB
00y4yeHHs OOILIETO M CIEUUAIBHOTO Ha3HAaYeHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHUs). MarepuanbHO-TEXHUUYECKOE 00ecrieueHue MpeyCMaTpUBaeT MPUCIIOCO0IEHHE ayIUTO-
puil k Hyxzam iun ¢ OB3.

dopma npoBeeHUs aTTEeCTalluy sl CTYJCHTOB-MHBAJIUI0B YCTAHABIMBAETCSA C Y4ETOM
WHANBUIYAIBHBIX TICUX0pu3ndecKkux ocodeHHocrei. st crynentoB ¢ OB3 mpenycmarpuBaet-
cs1 1ocTymnHas popma IpeloCTaBIeHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, & UMEHHO:

* B TICYATHOM WM OJIEKTPOHHOH ¢opme (ig ALl € HAPYWICHUSIMHU OIOPHO-
JIBUTATEJILHOTO amapara);

* B TICYaTHOHN (hopMe MITH 3JIEKTPOHHOU (popMe ¢ yBEeITMYSHHBIM MIPU(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 Miu HaOOpOM OTBETOB HAa KOMIIBIOTEPE (ISl JIUIL] C HAPYLICHU -
MU CIlyXa, peuH);

- BBIOOPOM OTBETA U3 BO3MOXKHBIX BAPHAHTOB C UCIIOIH30BAHUEM YCIYT aCCUCTEHTA (ISt
JIMIL ¢ HAPYIICHUSIMU OIIOPHO-/ABUraTEIbHOIO aniapara);

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

ITpu HeoOXxoaMMOCTH JUIsl 00YYarOIUXCs ¢ MHBAJIMIHOCTBIO MPOLEAYpa OLICHUBAHUS pe-
3yJIbTATOB O0YUYEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB2
10 AMCIHILINHE

MaremaTnka
Hampasnenue noaroroBku 13.03.01 "Tennosnepeemurxa u mennomexnuxa"
HampasnenHocTs (Mpoduib) Tennosvie anexmpuneckue Cmanyuu
00pa30BaTeNbHOM POrpaMMbl
KBanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2021
(no yueoHomy niawy)
®opma 00yueHus OyHas
TexHonorus 00y4eHus MPaoUYUOHHAS
Kypc Cemectp TpynoeMKocCTs, 3.€.
12 123 12
Bua npomexyTo4HOM aTTecTaluu OOGecneunBaroiiee noapas3aeicHne
3auem c oyenxot, 3auem c OyeHKouU Kadgheopa «IIM — [Ipuknaonas mamemamuxay
IK3ameH,

’B JaHHOM IIPUIIOKCHUH MTPECACTABJICHBI TUIIOBBIC OLICHOYHBIC CPCACTBA. ITomHBII KOMITIEKT
OLICHOYHLIX CPCACTB, BKJ'IIO‘-IaIOH_[I/Iﬁ BCC BApHUAHTLI SaﬂaHI/Iﬁ (TeCTOB, KOHTPOJIbHBIX pa60T )51 I[p.),

npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadeape B OyMakHOM U 3JIEKTPOHHOM BH/IE.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pPe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMblI

Tabmuna 1 — KoMmnereHmm u njaaHupyeMble pe3yabTaThl 00y4eHHs M0 IPAKTHKE

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHII

Nuaukatopbl JOCTUKEHUN

[Inanupyemsble pe3yiabTaThl 00yye-
HUSI 110 IMCIMIUINHE

OIIK-2. Cniocoben
HNPUMEHSATH COOTBET-
CTBYIOUIHI (hU3HKO-
MaTeMaTUYeCKUH ar-
napaTt, METOIbl aHaIH3a
¥ MOJICJIUPOBAHUS,
TEOPETUYECKOTO 1 IKC-
HNEepUMEHTAIBHOTO UC-
CJICZIOBAaHUS MIPH pellie-
HHUH TIpoeccroHab-
HBIX 337124

OIIK-2.1 3HaeT Teopernye-
CKHE OCHOBBI €CTECTBEHHOHA-
YUYHBIX U OOIIEHHKEHEPHBIX
JTUCLUIUINH

OIIK-2.2 YMmeeT NpUMEHSITh
METObl MATEMaTHYECKOTO
aHaJM3a ¥ MOJICIIMPOBAHUS B
po¢eCCUOHATILHOM 1esATelNb-
HOCTH

OIIK-2.3 Bnaneet HaBLIKAMU
TEOPETUIECKOTO U IKCIIePH-
MEHTAJIBLHOI'O HCCIIeI0BaHUs B
npoheCCHOHATLHOMN JIesTelNb-
HOCTH

YMeeT BBISBIATH U KIACCHPUIHPO-
BaTh (PM3MUECKUE U XUMUYECKUE
MPOIIECCHI, TPOTEKAIOIINE HAa 00b-
eKTe NpodeCCUOHATbHON AesITeNb-
HOCTH,

peliaTh HHXEHEPHBIE 33aJ]a4H C T0-
MOIIBI0 MaTEMAaTUYECKOIO armapa-
Ta

Tabmuna 2 — [Macniopt G oH/1a OIICHOYHBIX CPEJICTB

Kontposmpyemsie ®opmupyemas | HammenoBanue
pasneiibl (TeMbl) KOMIIeTEeHIUs OLIEHOYHOT0 IMoka3aTe/u oleHKH
AUCHUILINHBI cpelacTBa

Jluneiinas aaredpa OIlK-2.1 Pacuerno- JleMOHCTpUpYET TMpaKTHYe-
rpaduueckas | CKOe HUCIOJB30BaHUE Marte-
paborta MaTHYECKUX METOJIOB U aHa-
JUTHYECKUX aNTOPUTMOB JJIst

aHaJIM3a 3a/1a4y
BekTopHas anreopa OIlK-2.1 Kontponbnast | JIeMOHCTpUpYeT MpakTH4e-
pabora CKO€ HCIOJIb30BaHUE MaTe-
MaTHYECKUX METOJIOB M aHa-
JUTHYECKUX ANTOPUTMOB ISt

aHaJIM3a 3a/1a4y
AHaJIuTHYecKasi reoMeT- OIlK-2.1 Tect OcyiecTBisieT BHIOOpP Mate-
pus MaTHYECKHX Omepanuid U
AQHAJTMTHYECKUX aJTOPUTMOB
JUI pelleHHsl TeKylled Ma-

TEeMaTUYECKOW 3aa4u

JuddepeHunanbHoe HC- OIIK-2.2 PacuetHo- JleMOHCTpUpyeT NpaKTUye-
yucjenne GyHKIHUH O/1- rpadudeckasi | CKO€ HCIIONb30BaHUE MaTe-
HOJi epeMeHHOoI pabota MaTHYECKUX METOJIOB U aHa-
JUTHYECKUX AITOPUTMOB JIJIS

aHayM3a 3a/1a4
Ipenen pynkuuu OIIK-2.2 KontponbHast | /lemMoHcTpupyeT mpakTude-
paborta CKO€ WCIIOJIb30BaHUE MaTe-
MaTHYECKUX METOJIOB U aHa-
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JUTHYECKUX aITOPUTMOB JJIst
aHaJIM3a 3a/1a4
NudpdepeHunanbHoe HC- OIIK-2.2 Tect OcymiecTBisieT BBIOOp Mare-
yucjaeHne GQyHKIUM 01~ MAaTUYECKUX ONEepauuid U
HOJi MepeMeHHOoi AQHAIUTUYECKUX aJITOPUTMOB
JUIsL PELIeHMUs TEKyIlleHd Ma-
TEMaTHUYeCKOH 3a7auun
HHuTerpaabHoe ucumncJie- OIIK-2.3 Pacuetno- JleMOHCTpUpYET MpaKTUye-
HHe QYHKIIUM OAHOIi me- rpaduyeckas | CKOe HUCIOJb30BaHUE Mare-
peMeHHOI pabota MaTHYECKUX METOJIOB U aHa-
JUTHYECKUX AITOPUTMOB JJIst
aHaJIM3a 3a/1a4y
Auddepenunanbubie OIIK-2.3 KontponbHas | JleMOHCTpHpyeT mNpakTHye-
YPaBHeHHSA paborta CKOE HCIIONb30BaHUE MaTe-
MaTHYECKUX METOJOB M aHa-
JUTHYECKUX ANTOPUTMOB JJIs
aHaJIn3a 3a/1a4y
HNHuTerpanbHblie ncHuC- OIIK-2.3 Tect OcymiecTBisieT BBIOOp MaTe-
JieHusl PyHKUHMHU OTHOM MaTHYECKHX Omepanuil U
nepeMeHHOi AQHATTMTHYECKUX aJTOPUTMOB
JUIS pelleHHs] TeKylled Ma-
TEMAaTUYECKOW 3aa4u

2 Mertoanuyeckne MaTepHaJibl, oNpe/iesoMe NPoLeAyPbI OlleHUBAHUS 3HAHMI,
YMeHH, HABBIKOB U (MJIM) ONbITA AESTEJIbHOCTH, XapAKTePU3YIOLIHeE MPOLecc
¢GopMupoBanusi KOMIETEHIM

Meroanueckue Matepuaisl, ONPEACIAIONINE TPOLEIyphl OLEHUBAHNS 3HAHUM, YMEHUH,
HaBBIKOB U (MJIM) OMBITA IEATEIHOCTH, IPEACTABICHBI B BUJIE TEXHOJIOTHUYECKON KapThl AUCIHU-

IUTMHBI (Tabnuna 3).

Tabnuna 3 — TexHonoruueckas Kapra

HaumeHoBa-
HIxkanaa
HHUEe Cpokn OLeHNBA Kpurepun
OIIEHOYHOI'0 BBINOJTHEHHS — OlleHUBaHUSA
cpeacTBa
1 cemectp

Ipomerccymounaa ammecmayus 6 popme 3auem c ouenkoi

1 PacuetHo-
rpaduueckass  pa-
bora

8 Henens

15 6aiutoB

15 6amtoB - CTyAEHT MOTHOCTHIO BEHITIOJHWUII
3ajaHie KOHTPOJLHOW padOTHI, MOKa3asl OT-
JMYHBIC YMCHHS U HABBIKH B PaMKax YCBOCH-
HOTO y4eOHOro MaTepuajia, KOHTPOJbHas pa-
6oTta oopmiIeHa aKKypaTHO OT PYKH B COOT-
BETCTBHU C TIPEIBSIBISEMBIMUA TPEOOBAHUSIMU,
B CPOK.

10 6amtoB - CTyIEHT MOJTHOCTHIO BBITIOTHHI
3a/laHue KOHTPOJIbHON pabOTHI OT PyKH, MOKa-
3aJ1 XOpOIIINEe YMCHHS HABBIKH B paMKaX yCBO-
€HHOTO y4eOHOro MaTepuana, HO HE CMOT
000CHOBATh ONTUMAIBLHOCTh 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(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 OMIMOKHU, HE MPOSIBIII YMEHUS MPABUIILHO
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, MPU ITOM
TPOSIBUJT HEIOCTATOYHBIA YPOBEHb YMEHUH 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-
JIMYHBIE YMCHUS U HaBBIKA B PaMKaxX yCBOECH-
HOTO y4eOHOro Martepuaja, KOHTPOJIbHas pa-
60Ta oopmIIeHa aKKypaTHO OT PYKH B COOT-
BETCTBHH C NPEAbSABISIEMBIMH TPeOOBaHUSIMH,
B CPOK.

10 6amnoB - CTyAEHT MOJHOCTHIO BBITOIHHI
3ajaHre KOHTPOJIBHOI paboTHI OT PYKH, TTOKa-
3aJ1 XOpOIIINEe YMCHHS HABBIKA 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
oopmileHa akKypaTHO OT PYKH.

5 6amnoB - CTyIEHT MOJHOCTHIO BBITIOJHUI
3aJaHle KOHTPOJBHOM pabOTBI T PyKH, HO
JIOIYCTHJI CYIIECTBEHHbIE HETOYHOCTH U IPY-
Oble OMMOKH, HE TIPOSIBHII YMEHHSI TIPAaBUIIEHO
MHTEPIPETHPOBATE MOTYYCHHBIC PE3YIbTATEHI,
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)XK€ HECIIOCOOEH MOSCHUTH I0-
Jy4eHHBIH pe3ynbTaT, paboTa MmpeaocTaBiieHa
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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Haumenona-

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

HU3KUHI YPOBEHb 3HAHUW, YMEHUI U HABBIKOB;
0 OamnoB - 0-50% mpaBUIBHBIX OTBETOB —
O4YCHb HM3KMHA YpPOBEHb 3HAHUW, YMEHHH W
HaBBIKOB; COOECe/I0BaHNE HE MPOHIEHO

Texymuii KOHTPOJIb: - 40 6amroB -

3ader ¢ OLCHKOH - 60 6amtoB

HUTOI'O: - 100 6anos

KpunTtepuu oneHkH pe3yJibTaTOB 00y4eHHUsl 10 JUCHUILIMHE:

0 — 64 % oT MakCHMaJIbHO BO3MOKHOM CyMMBI OaJllIOB — «HEYIOBJIECTBOPUTEIHHO»

(HemoCTaTOYHBIH

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

65 — 74 % OT MaKCHUMaJIbHO BO3MOKHOI CyMMBI OaJIIIOB — «yIOBIETBOPHTEIHHOY

MAaJIbHBINA) YPOBCHB);

(oporoBsIit (MUHH-

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

2 cemecTp

Ilpomesrcymounas ammecmayusn 6 popme 3auem c oyeHKol

9 Henens

15 G6amnos

15 6amnoB - CTYJICHT MOJHOCTHIO BBITIOIHHI
3aJaHie KOHTPOJILHOW paboTHI, MOKa3ayl OT-
JMYHBIC YMCHHS U HABBIKH B PaMKax YCBOCH-
HOTO y4eOHOro Marepuaja, KOHTPOJIbHAs pa-
6oTa odopmIleHa aKKypaTHO OT PYKH B COOT-
BETCTBHH C TPEABIBIICMBIME TPEOOBaHHUAMH,
B CPOK.

10 6amroB - CTyIEHT MOJHOCTBHIO BBITIOTHHII
3ajaHre KOHTPOJIBHOI paboTHI OT PYKH, ITOKa-
3aJ1 XOPOIIIUEe YMCHHS HABBIKH B paMKaX yCBO-
€HHOr0 y4eOHOTO MaTepHana, HO He CMOT
000CHOBATh ONTUMAJIBLHOCTh MPEAJIOKCHHOTO
PEIICHHsI, TOMYIICHBI OJHA WJIH JBE HETOYHO-
CTH, ©CTh HEJOCTAaTKH B O(GOPMIICHUU KOH-
TPOJILHOW  PabOThl, KOHTPOJBbHAs padboTa
odopMIIeHa aKKYpaTHO OT PYKH.

5 6ammoB - CTyAeHT IMOJHOCTHIO BEITIONHIIT
3aJjaHie KOHTPOJBHOW pabOTHI T pPYKH, HO
JIOITyCTHJI CYIIECTBEHHBIE HETOYHOCTH H TPY-
Oble OMMOKH, HE TIPOSIBHII YMEHHSI TIPAaBUIIEHO
MHTEPIPETUPOBATH MOTyYCHHBIC PE3YNIbTaTHI,
Ka4ecTBO O(OPMIICHUS] KOHTPOJILHOH paboThI
UMEET HEIOCTaTOYHBIA YPOBEHb, KOHTPOJIb-
Has paboTa oopMIIeHa aKKYPaTHO OT PYKH.

0 6amnoB - CTyJIEHT HE MOJIHOCTHIO BBITIOJTHUI
3aJjaHi€ KOHTPOJBHON pabOThl, MPH 3TOM
MIPOSIBIII HEJIOCTATOYHBIA YPOBEHb YMEHHUHA H
HABBIKOB, a TAKXXE HECIOCOOCH IMOSCHUTH TI0-
JMYYeHHBIA pe3ynbTaT, paboTa mpegocTaBicHa
B DJICKTPOHHOM BapHaHTe.

1 PacyeTtHO-
rpadpudeckas  pa-
60Ta

2 KourponbHas
pabora

15 Henens

15 GamioB

15 6amnoB - CTYAEHT HOJHOCTBIO BBIOIHUII
3aJjaHUe KOHTPOJBbHOW paboThI, MOKazal OT-
JMYHBIE YMECHUS U HAaBBIKH B PaMKaxX yCBOEH-
HOro y4eOHOro Marepuala, KOHTPOJIbHAsl pa-
6oTta oopmIiIeHa aKKypaTHO OT PYKH B COOT-
BETCTBUH C MPEIbIBISIEMbIMI TPEOOBaHHUSIMHU,
B CPOK.

10 6amnoB - CTyA€HT MOJHOCTHIO BBITIOJHUII
3aJlaHue KOHTPOJIbHOI paboThl OT PyKH, TTOKa-
3aJ1 XOpOIllle yMEHHs HaBbIKH B paMKax yCBO-
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxku
BbINOJTHEHH S

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

€HHOTO Yy4YeOHOro MaTepuaia, HO HE CMOT
000CHOBATh ONTUMAJILHOCTh MPEITIOKCHHOTO
peLIeHHsI, JOMYIICHbI OJ{HA MM (B HETOYHO-
CTH, €CTh HEIOCTaTKH B O(GOPMIICHHH KOH-
TPONBHOW pPabOTB, KOHTPOJNBHAs paboTa
oopMIIeHa aKKYPaTHO OT PYKH.

5 6aymnoB - CTyIEHT IMOJHOCTBHIO BBITIOJTHUI
3aJaHre KOHTPOJBHON pabOTBl T PYKH, HO
JIOMTYCTHJI CYIICCTBEHHBIC HETOYHOCTH U T'PY-
ObIc OIMOKM, HE TIPOSIBUI YMCHUSI TIPABUIILHO
HHTEPIPETUPOBATH MOJYYCHHBIC PE3YNbTATHI,
Ka4yecTBO O(OPMIICHUS KOHTPOJIBHON PabOThI
MMEET HENOCTATOYHBI YPOBEHb, KOHTPOIb-
Hast paboTa oopMiIeHa aKKypaTHO OT PYKH.

0 6amtoB - CTYIEHT HE MOJIHOCTHIO BHITTOJTHHI
3aJaHie KOHTPOJIBHOH pabOThl, MPH 3TOM
MIPOSIBHJI HEJAOCTATOYHBIA YPOBCHb YMCHHM M
HAaBBIKOB, a TAK)K€ HECIOCOOEH IOSICHUTD I10-
JyYEHHBIH pe3ynbTaT, paboTa MpeocTaBlicHa
B DJICKTPOHHOM BapHaHTE.

3 TecT

16 nenmenst

10 6amnoB

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

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

5 OamnoB - 61-70% mpaBWIBHBIX OTBETOB —
CpPEelHUH ypOBEHb 3HAHWM, YMEHUN U HAaBBI-
KOB;

3 Oamma - 51-60% mnpaBWIBHBIX OTBETOB —
HU3KHUK YPOBEHBb 3HAHUM, YMEHUI U HaBBIKOB;
0 OamnoB - 0-50% mpaBUIBHBEIX OTBETOB —
OYEHb HM3KUN YPOBEHb 3HAHUI, YMEHUHA U
HaBbIKOB;

Tekymuii KOHTPOJIb:

40 6annos

3a4er ¢ OLEHKOM

60 6amioB

HUTOIO:

100 Gamnos

KpuTtepuu oueHKH pe3yabTaToB 00y4eHHUs 110 TMCHUIINHE:
0 — 64 % OoT MakCUMaJBbHO BO3MOXKHOI CyMMBI OaJlJIOB — «HEYJIOBJIETBOPUTEIBHOY

(HemocTaToO4HBIN

YPOBEHB JIsl IPOMEXYTOUHOM aTTeCTALUK N0 TUCLHUILTHHE), COOeceI0BaHie HEe IPONICHO;

65 — 74 % OT MakCHMaJIbHO BO3MOYKHOM CyMMbI 0aJIJIOB — «y/IOBJICTBOPUTEILHOY

MaJbHBIA) YPOBCHbB);

(TIoporoBsIit (MUHHU-

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

3 cemecTp

Hpomeofcymounaﬂ ammecmauus 6 ¢0pM€ Ix3zamen

1 PacuetHo-
rpajguyeckas  pa-
60Ta

8 menens

15 6amnoB

15 6amnoB - CTyA€HT MOJHOCTHIO BBITIOJHUII
3aJaHle KOHTPOJILHOW paboTHI, MOKa3ayl OT-
JMYHBIE YMEHHS U HAaBBIKM B PAMKax YCBOGH-
HOTo y4eOHOTO MaTrepuana, KOHTPOJbHAS pa-
6oTa oopmIIeHA aKKypaTHO OT PYKH B COOT-
BETCTBUH C NPEIbSIBISIEMBIMU TPEOOBAHHUIMH,
B CPOK.

10 6amnoB - CTyJIeHT MOIHOCTHIO BBITTOJIHMI
3aJjaHue KOHTPOJILHOH paboTHl OT PyKH, TTOKa-
3aJ1 XOpOIllle yMEHHs HaBbIKH B paMKax yCBO-
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxku
BbINOJTHEHH S

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

€HHOTO Yy4YeOHOro MaTepuaia, HO HE CMOT
000CHOBATh ONTUMAJILHOCTh MPEITIOKCHHOTO
peLIeHHsI, JOMYIICHbI OJ{HA MM IBE HETOYHO-
CTH, €CTh HEIOCTaTKH B O(GOPMIICHHH KOH-
TPONBHOW pPabOTB, KOHTPOJNBHAs paboTa
oopMIIeHa aKKYPaTHO OT PYKH.

5 6aymoB - CTyIEHT IMOJHOCTBHIO BBITTOJHUI
3aJaHie KOHTPOJBHOM pabOTBI T PYKH, HO
JIOMTYCTHJI CYIICCTBEHHBIC HETOYHOCTH U T'PY-
Oblc OIMOKHU, HE TPOSIBUI YMCHUS MPABUILHO
HHTEPIPETUPOBATH MOyYCHHBIC PE3YJIbTaTHI,
Ka4yecTBO O(OPMIICHUS KOHTPOJIBHON PabOThI
MMEET HENOCTATOYHBI YPOBEHb, KOHTPOIb-
Hast paboTa oopMiIeHa aKKypaTHO OT PYKH.

0 6amtoB - CTYIEHT HE MOJIHOCTHIO BHITTOJTHHI
3aJaHie KOHTPOJIBHOH pabOThl, MPH 3TOM
MIPOSIBHIJI HEJOCTATOYHBIA YPOBCHb YMCHHMA M
HAaBBIKOB, a TAK)K€ HECIIOCOOEH IOSICHUTH I10-
JyYEHHBIH pe3ynbTaT, paboTa MpeocTaBlicHa
B DJICKTPOHHOM BapHaHTE.

Konrposisnas
pabota

14 nenens

15 6amnos

15 6amnoB - CTYJACHT MOJHOCTHIO BBITIOIHUI
3aJjaHue KOHTPOJBHOW paboThl, MOKa3an 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 6amroB - CTyIEHT MOJHOCTBHIO BBITIOTHHI
3ajaHre KOHTPOJIBbHOI paboTHI OT PYKH, TTOKa-
3aJ1 XOpOIINe YMCHHS HABBIKH B paMKaX yCBO-
€HHOTO y4eOHOro MaTepuana, HO HE CMOT
000CHOBATh ONTUMAIBFHOCTh IPEITIOKCHHOTO
PEIIeHHs], TOMYIICHBI OHA WJIH JBE HETOYHO-
CTH, €CTh HEJOCTaTKH B O(GOPMIICHUU KOH-
TPOJIHOW  paboThl, KOHTpOJbHas padoTa
odopmIIcHa aKKYPaTHO OT PYKH.

5 6amnoB - CTyIEHT MOJHOCTHIO BBITIOJHUI
3aJjaHie KOHTPOJBHOW pabOTHI T PYKH, HO
JIOITyCTHJI CYIIECTBEHHBIE HETOYHOCTH H TPY-
Oble OMMOKH, HE TIPOSIBHII YMEHHUSI TIPAaBUIIBHO
MHTEPIPETHUPOBATH MOyYCHHBIC PE3YNbTaTHI,
KayecTBO O(OPMIICHUST KOHTPOIBHOH PabOTHI
AMEeT HEIOCTATOYHBI YPOBEHb, KOHTPOIb-
Has paboTa oopMIIeHa aKKYPaTHO OT PYKH.

0 6amnoB - CTyJIEHT HE MOJIHOCTHIO BBITIOJTHUI
3aJjaHie KOHTPOJBHONH pabOThl, MPH 3TOM
IIPOSIBUJI HEJOCTATOUHBIM YPOBEHb YMEHUH U
HaBBIKOB, a TAK)KE HECIIOCOOCH MOSICHUTH I10-
Jy4eHHBIH pe3ynbTaT, paboTa mpejocTaBiieHa
B QJICKTPOHHOM BapHaHTE.

Tect

10 Henens

10 6amioB

10 6amnoB - 91-100% npaBUIBHBIX OTBETOB —
BBICOKUN YpPOBEHb 3HaHWUN, YMEHHHA U HaBBI-
KOB;

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

5 GamioB - 61-70% npaBUIBHBIX OTBETOB —
CpeAHUIl ypOBEHb 3HAHWUM, YMEHHMI W HaBbI-
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Haumenona-

HIxana

HHE Cpoxku Kpurepun
OllCHUBa-
OLICHOYHOTI'0 BBINNIOJIHCHUSA —_— OllCHUBAaHUA
cpeacTBa
KOB;
3 Oamma - 51-60% mnpaBWIBHBIX OTBETOB —
HU3KHUM YPOBEHb 3HAHUM, YMEHU U HaBBIKOB;
0 6amnoB - 0-50% mpaBUIBHBEIX OTBETOB —
OYEHb HM3KUH YPOBEHb 3HAHUH, YMEHMHA H
HAaBBIKOB;
Texymuii KOHTPOJIb: - 40 6amroB -
OK3aMeH: - _60 ©6amtoB
UTOI'O: - _100 o6amnoB

KpunTepuu oneHKH pe3yJibTaTOB 00y4eHHUs M0 THCHUTIHHE:
0 — 64 % oT MakCUMaJbHO BO3MOXKHOH CyMMBI OaJIJIOB — «HEY/IOBJIETBOPUTENBHO» (HEIOCTATOUHBIH YPOBEHb IS
POMEXYTOYHOM aTTeCTalluy O JUCLHUIUIMHE), cOOeceJOBaHUE HE IIPOHACHO;

65 — 74 % OT MaKCUMaIbHO BO3MOXXHOW CYMMBI OalJIOB — «yAOBICTBOPUTENBHOY» (TIOPOTOBBIN (MUHIMAJIBHBIHN)

YpOBEHB);

75 — 84 % 0T MakCHMaJIbHO BO3MOXKHOI CyMMBI OaJIIIOB — «XOPOLIOY» (CPEAHUH yPOBEHB);
85 — 100 % oT MakcHMaJIbHO BO3MOYKHOH CYMMEBI 0aJIJIOB — «OTIIMIHOY (BBICOKHIA (MaKCHMAJIbHBIN) YPOBEHb)

3 TunoBble KOHTPOJILHBIE 32/1aHNUSI WJIH HHBIE MATEPHAIbI, HEOOXOAUMBbIE J1JIs1
OLICHKHM 3HAHWI, YMEHHMI, HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH, XapaKTepH-
3yrouue npouecc popMupoBaHUA KOMIIETEHUMI B X0/1e 0CBOEeHHS 00pa3oBa-
TeJbHOH MPOrpaMMbl

3.1 3agaHus AJ151 TeKyLIero KOHTPOJIs yCIeBaeMOCTH

Kontponwsnas pabora, Konrponsnas padora, Kourponsnas padora PI'P, PI'P, PI'P

KounTponbnas pabota «BektopHas anredpar»

a=i+2]-3k; b=7-3]—k.

COBIIAJIAOIIYIO C BEKTOPOM 4 :
d=5 +2]+3k; b=5 +Kk.
. Haiitu npoexuuro Bektopa ¢ Ha Hanpasienue Bekropa d :
¢(3;,-41), d(-25;3).

—

a=1+2j-k; b=2j-2k; c=—i+j-2k

OpJIMHATEHI, €CIIN:

«=150°,p=30°,

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

a=2.

Haiitn muomane TpeyroyibHUKa, TOCTPOEHHOTO HA BEKTOpax:

[TapasienorpamMm MOCTPOEH Ha BekTopax a u b . Halitu BBICOTY, ONYIIEHHYIO HA CTOPOHY,

—

Haiitu 06bem mapasienenurnenia, mOCTPOEHHOTO Ha BeKTopax a, b, C :

Bekrop & ¢ koopaunaTHbeME ocsivu OX 1 OY cocTaBisieT yriabl o U 3, BBIYUCIHTD €T0 KO-

€ro HavallbHas TOYKa COBMaaaeT ¢ Toukoir M (5; 0; -2).
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10.

V6emuThes, 4to BekTopa €, €, 00pasyroT 6azuc U pasnokuTh BekTop d mno Gasucy €, €,.

Haiitu KOOPAUHATHI BEKTOpa d B 3TOM 6azuce,
eCIIHU: 5(5, O), él (31 4), e, (2; —1)

Bekropsr a= {4;2k;-1} u b = {-1; 1; 4} nepreHAUKyISIPHBI, €CIIK YUCIO K paBHO ...
JlaHbl BEKTOPBI a= {2; ﬁ; 9} n b= { 1 5, —3}.Ykazarp 3HaueHHA Awu 1L, IPH KOTOPBIX
BEKTOPBI KOJUTHHEAPHbIE.

Bekropa a= {2; -1; 1}, b= {3;1,-3} u C= {4; -2; 2} ... (BbIOpaTh BEPHOE YyTBEpIK/IC-
HUE)

1) 006pa3yroT npaByro TPOHKY,

2) 00pa3yroT JIEBYIO TPOKKY,

3) KOMILTaHApHBIE.

Konrtponsnas pabdora «IIpenen pyHkumm»

BreraucianTs YKa3aHHBbIC TPCACIIbI:

1.

3 2
lim 2xX : 10x° +7
x>0 2x° —3x+9

CoA14+3x% -1
hIn 3 2

x>0 X +X
. [4 + 7xj"+1
x—o\ 3+ 7X

. 64-x3
lim

x>4x2 _5x +4

i 10x> +7x% +3

x>-1 57 45
C0S5X —cosx

x—0 4X2

KonTponbnas padota "Auddepenunanbabie ypaBHeHus"

2Xyrryr — yr2 _1;

1+y"?-2yy"=0;
yy"+y’* =1,
y"—4y'+3y = xe™;
y'-2y'-8y=x";

Jns nuddepennmanbHoro ypaBHeHHs peuThb 3agauy Ko, ecinu:

y'(x* +1)=2xy, ¥(0)=1,(0)=3,
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PI'P
"CHUCTeMBbI TUHEHHBIX alTeOpandecKux ypaBHCHHM"
1. UccnenoBaTh cCUCTEMY Ha COBMECTHOCTh. B cilydae COBMECTHOCTH PEIIUTH C MOMOIIBIO:
a) dopmyn Kpamepa;
b) merona INaycca.
—4x, —3X, — 2%, =-1
X, +2X, +2X; =12
7X, +8X, +4x, =8
2. HccnenoBarh cUCTEMY Ha COBMECTHOCTh. B cilydae COBMECTHOCTH HAWTH YHMCIIO pa3OMeHUi
HEU3BECTHBIX Ha 0a3MCHBIC U CBOOOIHBIC, BHIMKICATH BCE BO3MOXKHBIE BapUAHTHI B Ta0nwmie. J{is
OJIHOTO M3 pa30MEeHUI, HAUTH 00IIIee, YaCTHOE U 0a3MCHOE PEIICHHUE, ClIeTIaTh IPOBEPKY:
2% + Xy —Xg = X4 + X5 =1,
a) X — 2%y + X3 + X4 — 2X%s = 0,
— 4% — 2%y + 2X5 + 2%y — 2X5 = —2.
Xp + 4%y = X3 +3%4 =9,
—2% + 7%y +2X5 =1,
b) {3%, — X3 +2%—x, =9,
2X% + Xy + X3 +2%X4 =8,
X, +6X, — X4 =11

4.  Haiitu oO1ee, yacTHOE, pEIICHUE CUCTEMBI OJTHOPOIHBIX YPaBHEHUH.
3X, + X, —8%; +2X, + X, =0,
2X; —2X, —3Xy — 71X, +2X5 =0,
X, +11x, —12x, + 34x, —5%; =0,
X, +29x, —42%, +88x, —11x, =0.

PI'P
"uddepennnanbHble UCUUCTCHUS QYHKIIMU OJHOM NepeMEeHHOM.
KpuBble 1 moBepXHOCTH BTOPOro nopsaka'
Yacts 1: «KpuBble ¥ HOBEpXHOCTU BTOPOTO MOPSIKa»

1. Onpenenuth TN JIMHUY, CIENATh PUCYHOK, YKa3aTh (DOKYCHI, AMPEKTPHUCHI, HAUTH €;
2 2
y°—16Xx° —-64x—-2y—-79=0
2. C IMOMOIIBIO BBIACICHUSA ITOJHBIX KBAaApPaTOB U IICPCHOCA Hadalla KOOpAWHAT, YHPOCTHUTH

ypaBHEHHE JUHHUM, ONpEAEIUTh €€ Ha3BaHUE, HAMTH ee MOoJyocH, (POKYChI, SKCIEHTPUCHUTET,
ypaBHEHUE TUPEKTPUC, crenartb 4epTexK.

—x*—8x+18y+14 =0.
3. OHpe,Z[eJ'II/ITB BUJ] TIOBEPXHOCTU (Ha3BaHI/Ie) " cAeJIaTb YCPTECK

a) 3x° +1%2-92°-9=0
6) x2+2y2—22=0

Yactb 2: «llomHoe nccnenosanue @OIy»

16 — x°
4. IlpoBecTH NOJTHOE UCCIENOBAaHHE QYHKIMH y = — ——— W IIOCTPOUTH €€ rpaduK.
X

5. PemmTh mpakTHYECKUE 3a/1a4d HA IKCTPEMYM.
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[Tonoca >xecTH MUPUHON a JOKHA OBITh COTHYTA B BUAE OTKPBITOTO IIMIMHIPHUYECKOTO Kenoda
TaK, 4TOObI ceyeHHe Kelloba umeno GopMmMy AYTHM KpyroBoro cCerMeHTta. BrlUMCINTh 3HAUeHHE
LEHTPAJIbHOrO YIJIa, ONMMPAIOUIErocsl Ha AYTY, IPY KOTOPOM BMECTUMOCTH kejao0a OyJeT mak-

CUMaIbHOH

PT'P "UnTerpanpHoe ucuncienne GyHKIIMU OTHON IepeMeHHOMN"

1. HaiiTu HeonpeieIeHHbIC HHTETPaJIbI:

3/,2
1) 1—3“/\’;_;_2de; 2) [V3+ xdx; 3)]6311,
4) [sin(3—2x)x; 5 : 6) [_/xdx_-
) fsin(3-2x )ng_l ) D0
dx . 3xdx . _ :
7 [——; 8) [——=—= 9) [e?**dx;
V7x% -3 V3-2x? I
v1+In2x ix arcsin x -
10 11 d : 12 Sin X :
)I )I 1-x? X )I«/1+Zcosxdx
13) jMdX' 14) 14—\'"13(2)(1)(1 : 15) | dx
-1 Gx+1) 2 (Gx+1)
e +ctgx , . 4 . . 4 :
16) jmdx, 17) [sin* 2x-cos 2xdx ; 18) [sin?3x-cos* 3xdx ;
: . dx . tgx dx
1 3x - cos5xd 2 21
9) [sin3x-cos5xdx ; 0) I4sinx—6c:osx' )Isin2X+3COSZX,
VX+LHL dx §/x +1
22) [T V—=—— 23) : 24) —2 T~ _dx;
ot ‘Wm P
25) j—, 26) ".—2’ 27) IXZEZXdX;
1+ x2 x3x? -1
28) [3* cos xdx ; 29) jln(x+\/1+x2 )1X; 30) [x®In(3x—1)dx;
31) [xcos? xdx ; 32) | x—+2d 33) IX+—X8dx;
(x 1)(x+1) x> —4x
dx
cV/) i S S 35) ¢ 36) [—— X
)Ix3—x2—x+1x )I 2x2 —3x+2 )I\/1+2X x?
37 Ld X 38 ﬂd : 39 4Xd X;
) I5x2—3x+2 § )j,/XZ +8x+9 X ) I x% +1
dx ) dx
40) [———; 41) | ———.
) Ix\/xz—x+1 ) I1+\/x+1

OrnpenesieHHbI UHTErPal U €ro MPHIOKEHUSI.
2. BerunciauTh HeCOOCTBEHHBIM MHTETPAJT UJTH JI0KAa3aTh €r0 PaCcX0IUMOCTh:

) © dx 6 f dx
a e — .
xInx’ 1Xx =1
2. Haiftu utomaap Gurypbl, OrpaHu4eHHON JTMHUSMU:
a) Xy=4, x+y-5=0; 6) p=2sin2¢, p>1;
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X=t-sint, 1 1

=— >— .
y =1-cost, y 2 y 2

3. Haittu myuny gyru kpusoii Y = ChX, 0<x<In3.

4. Beruucnuth 00beM Teja, 00pa30BaHHOTO BpallleHueM BOKpYyr ocu Ox GUrypbl, orpaHuueHHON

JMHUSMA X2 — y2 =16, x=8.

Tect "AHanutuyeckas reomerpus"
Bompoc Ne 1: 3anumure ypaBHeHHE IPSIMOM, COOTBETCTBYIOLIEE TAHHOMY PUCYHKY.

Bonpoc Ne 2: YpaBHeHne MII0CKOCTH, TPOXOAALICH Yepe3 TOUKY M (—1;—1;—1) u ocb OX, numeer

BUI...
BapuaHTbl 0TBETOB: (BBIOEPHTE OAMH MPABUIbHBINA OTBET, BpEeMsI 2 MUH)
lLx+y+z+3=0 2.x+z+2=0 3. y+z+2=0 4. y-z=0

Bomnpoc Ne 3: Touka (—2:1) J€KUT Ha IPSAMOM C YpaBHEHHUEM. ..
BapuanTtsl 0TBETOB: (BbIOEpUTE HECKOJIBKO MPABUIBHBIX OTBETOB, BpeMs 2 MUH)
1.3x—y+7=0 2.y=x-1 3. y=-2x-34. x+2y-1=0

Bompoc Ne 4: Ecnu touka P(xg; —2;1) NpuUHAAIEKUT IIOCKOCTH 4x + 5y -6z =0, TO

KOOp/IMHATa %[ paBHa
BBeaure npaBuiibHbIN OTBET (BpeMs 2 MHH).

2x+3y-6=0

Bomnpoc Ne 5: JInnna oTpes3ka, 0TCEKaeMOoro mpsiMoin Ha ocu OY, paBHa...

BBenure npaBuibHbIN OTBET (BpeMsi 1 MuH).

Bomnpoc Ne 6: Ykaxute npaBuibHOE COOTBETCTBHE MEXKAY YPABHEHUSIMHU U TUIIAMU ypaBHEHU I
IIPSIMOM Ha IIOCKOCTH.

1. 2x—5y -9=0 2 y=-3x+7 3 x=6

BapuanTsl 0TBETOB: (YKa)KUTE€ COOTBETCTBHS, BpeMs 2 MUH)

1. ypaBHEeHHUE NpsAMOH, MapajuieIbHON OcH abcuucc. 3. ypaBHEHUE NPAMOH B
OTpe3Kax Ha 0CsX

2. ypaBHEHHUE NPSAMOU C YTIOBBIM KO3 HUIIMEHTOM 4. o01iee ypaBHEHHUE MPSIMOI

5. ypaBHEHUE IIPSIMOM, NTapajlIeIbHON OCH OPAMHAT

Bonpoc Ne 7: YpaBHeHueM npsamoii, napamiensHoit + =3 -1 , SIBIIAETCA ...
BapuanTel 0TBeTOB: (BBIOEpUTE OJMH MPABUIIBHBIA OTBET, BpeMs 2 MHH)
1 ¥y=—x+t2 o5 p=3x+1 g yp=-3x+1l 4 y=x-3
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Bompoc Ne 8: YcraHoBUTE COOTBETCTBHE MEXY YPAaBHEHUEM INIOCKOCTHU U €€ MOJIO)KEHUEM B
IPOCTPAHCTBE

1. 2x43z+5=0 9 4y-z-3=0 3. 5x+2y-9=0 4, x¥7y-2z=0
BapuaHTbl 0TBETOB: (YKa)XUTE COOTBETCTBHUS, BpEMs 2 MUH)

1. mapamensHa ocu OY 2. napayuienbHa 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(PHUITMEHT paBeH. ..
Breaute npaBwibHBINA OTBET (Bpems 1 MuH).

Bonpoc Ne 10: YpaBHeHHEM NPAMOii, TIepHEHIMKYJIAPHON IpsMoii + ~ 2x 43

BapuaHnTtsl 0TBETOB: (BbIOEpUTE OJIUH MPABUIBHBINA OTBET, BPEMS 2 MUH)
1 2x-y+1=0 2 3x-y-5=0 3 xt2y+4=0 4x+3y+12:0

, ABJICTCA ...

Ir-2y+z-6=0

Bompoc Ne 11: Toukoii nepecedeHust iI0CKOCTU ¢ oceto OX siBnsieTcs ...

BBenute npaBUILHBIN OTBET (BpeMs 2 MUH).

x-1_y+4 =z
Bompoc Ne 12: [psimast @ 3 5 mapamnensHa miockocrn * =Y ~92 =0

BBeauTe npaBmIIbHBINA OTBET (BpeMs 2 MHH).

IIPU @, PaBHOM...

Tect "AuddepenunansHoe ucunciieHne GyHKIUA OIHONW nepeMeHHOn"

X

Bormpoc Ne 1: IIpousBoanas yactHoro 2% —1 pagHa ...
BapuanTtsl 0TBETOB: (BBIOEpUTE OJIMH MPABUIBHBINA OTBET, BPEMS 2 MUH)

1 1 1 _Ax-1

1. 2x-1 2 (2x-1)° 3 (2x —1) 4. (2x-1)°
Bonpoc Ne 2: 3Haduenue pou3BoaAHOH GyHKIMHE Y = X - €°* B Touke * = -1 paBHo. ..
[a; b]

Bomnpoc Ne 3: Ykaxure Buj rpaduka GyHKINH, JUIsE KOTOPOH HAa BCEM OTpe3Ke

y =0, y'<0, y">0

OJIHOBPEMEHHO BBINIOJIHAIOTCS YCIIOBUS
BapuanTbl 0TBETOB: (BBIOEpUTE OJIMH MPABUIIBHBINA OTBET, BpeMsI 2 MUH)

Bonpoc Ne 4: JTan rpaduk pyHkimm y=1r (I) . \
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Torna BepHBI yTBEpXKIACHHUS ... BapuaHnThl 0TBETOB: (BBIOEPUTE HECKOIBKO MPABUIBHBIX
OTBETOB, BPEeMsI 2 MUH)

1. f”(x) >0 npu = (D;l) 2. f”(x) =0 II
3 F'x)<0 npu X € (- 0;0)

5. X =0 _ 1ouxa neperu6a

pu ¥ S (1;)

4, x=12 A= 4 roukn neperuda

_sindx

. Ty =0
Bompoc Ne 5: 3nauenue nponssoanoil pynkuun 7% +1 g rouke * =Y pasno...

Bonpoc Ne 6: Ha pucynke nzobpaxen rpapux GyHKIUN y=ri) , 3a/1aHHOM Ha UHTEpBaJIe
(-3;6)

}-'.i 3
A

fx)<0
Toraa 4rciio HTEPBAIOB, HA KOTOPBIX , PaBHO ...

Tect "UHTErpasIbHBIE HCYUCICHUS QYHKIUU OHON IIepeMeHHONn"

dt

2 o~
Bonpoc Ne 1: MuTerpan “¢*+2 paBeH ... BapuanTtsl 0TBETOB: (BBIOCPUTE OJIMH MPABHIBLHBIN
OTBET, BpEMsI 2 MUH)

1/2 1 1
[r@dz=-2 [2f(x)dx=3, [2/(x)dx

Bonpoc Ne 2: Ecnin -1 u iz TO UHTETpal -1 paBeH ...

25— x°
>t

Bomnpoc Ne 3: Jlan unterpan x . Toryia 3amena nepemenHoii * = 3 08T ppupoguT ero
K BUTY ...

I(4x3 - 2x)Inx dx

BOHpOC Ne 4: Ecnu B HCOMIPCACIICHHOM UHTCTpAJIC , IPUMCHSA MCTO

MHTETPHPOBAHHUS IO 9aCTsM MON0kKuTh, uto ) =10% 1o dvixims Y&) Gyner pasna ...
x+1
{x+ 3);{2

Bompoc Ne 5: ITpaBusibHy0 paliiOHAIBHYIO IPOOH MOYKHO MPEJCTaBUTh B BUAE CYMMBI
npocTeiux Jpobeit ¢ HeolpeeIeHHBIMU KO3 (DUIIUEHTaMH. ..

j'(gf—sws)dx

Bonpoc Ne 6: OrnpenenenHplii HHTErpa ° paBeH. ..

jarctg 2 relx

2
Bomnpoc Ne 7: 3Hauenne unterpanat 1**  pagmo...

Bonpoc Ne 207: ITnomanes ¢purypsl, 1300paxxeHHOM Ha pUCYHKE, ONPEAEIIIeTCSl 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]

10

11

12

13

14

15
16
17

18
19
20
21
22
23
24
25

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 Telinmopa u Maxkiopena. Paznoskenue aneMeHTapHbIX QyHKIMA B psaibl 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.

Crenernsie pssl. Teopema AGensi. CBOWCTBA CTETICHHBIX PSI/IOB.

WHTepBan u paguyc CXOAUMOCTH CTEIIEHHOTO psija.
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26 TIpu3HAKM CXOAUMOCTH PSIOB C MOJIOKHUTEIHHBIMHA WICHaMU (TIPU3HAKU CPABHEHUS,
JHamambepa, Komm, naterpanphsiii). Pan dupuxie.

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 usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomnuectBo
CTpaHMI]
A3MEHEHUS

IMoamuce
paspaboTunka

PIIJT
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