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1 OOume mooKeHus

Pabouas nmporpamMma qucuuIuinHbl «MaTeMaTHKa» COCTaBlI€HA B COOTBETCTBUH C TpeOo-
BaHMAMH (heIepaTbHOrO TOCYJapCTBEHHOTO 00pa30BaTENBFHOIO CTAHAAPTA, YTBEPKICHHOTO
npuka3oM MuHHcTepcTBa 00pa3zoBanus 1 Hayku Poccuiickoit @enepannn Ne 81 ot 05.02.2018,

u OCHOBHOM npodeccruoHanbHON oOpa3oBarenbHON pOrpaMMBbl MOJATrOTOBKHU
«Camonéroctpoenuey o HanpasiaeHuto 24.03.04 "Apuactpoenue".

3anaun - Pa3BuTHE HAaBBIKOB MAaTEMATHYECKOT'O MBIIIJICHUS CTYICHTOB.

AU CIUIUINHBI - OBnazieHre METOI0B UCCIIEAOBAHUS U PEIICHUS MAaTEMAaTUYECKUX 3a/1a4.

- BoipaboTka y CTyJIeHTOB YMEHHSI CaMOCTOSITEIbHO PACIIUPITh CBOM MaTeMa-
TUYECKHUE 3HAHUSA.

- Pa3zBuTHe HaBBIKOB UCIIOJIB30BAHUS MAaT€MAaTHYECKUX METOZOB U OCHOB Ma-
TEMaTUYECKOI0 MOJIETIMPOBAHUS B IPAKTHYECKOMN EATENBHOCTH.

OcHoBHBIE Jluneiinas anrebpa. BekropHas anrebpa. AHanutuueckasi reometpusi. Bene-
pasiensl / TeMbl | ype B MAaTEMATHYCCKHil aHAIIHS. Huddepennumanbaoe ucyucieHne (GpyHKIUu
ANCHHATUTAHDI OJIHO¥ TIepeMeHHO#. DYHKIMKH HECKOIBKUX MepeMeHHbIX. VHTerpanpHoe uc-
yuciaeHne (GyHKUMM oJHOW nepemeHHOH. [uddepeHunanbHble ypaBHEHHMS.
Teopus ps0B.

2 IlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00yYeHHUSs MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMHM JOCTHKEHUS] KOMIIeTeHIIU I

[Tpouecc u3ydeHus NUCHUIUIMHBI «MarteMaTuka» HampaplieH Ha (OpPMUPOBAHHE CIEAY-
romux komneteHui B coorBercTBur ¢ @I'OC BO 1 ocHOBHO# 00pa3oBaTeIbHOM MPOrpaMMoit
(Tabmuna 1):

Tabmuna 1 — KoMmeTeHIMy 1 HHANKATOPBI UX TOCTHKCHUS

KO,I[ 1 HAMUMCHOBAHUC I/IHI[I/IKaTOpLI JOCTHIXKCHUA HJ'IaHI/IpyeMBIe PE3YyIbTAaThI
KOMIICTCHII U 06yqu1/1$1 110 JUCHHMITJIMHE

ObmenpodeccuoHanbHbIe

OIIK-1.1. 3HaTh OCHOBHEBIE JEHCTBHUSA Ha

3HaeT TEOPETUYECKUE OCHOBBI BCKTOpamMu n MaTpulamu.

€CTECTBEHHOHAYYHBIX U OOIICHH- YMeTh HCCIIEA0BaTh CUCTEMBI

JKCHEPHBIX AMCLIAILIHH JMHEHHBIX anreOpandeckux

OIIK-1. Cnocoben OIIK-1.2. YPaBHEHUH. YMETh BBIYHUCIATH
HNPUMEHSATB €CTE- YMeeT IpUMEHSTh METOIbI MaTe- npenensl, tudepeHnmposars,
CTBCHHOHAY'HBIC U MATHYECKOTO aHATH3a H MOJETH- | 1o oA TE IKCTPEMYMBI,
OOIICHHKCHEPHBIC poBaHUs B MPo(hecCHOHATbHON HanboONLIIEE M HAMMEHbIIICS
SHAHNA, MCTOTB M3~ | jresTeBHOCTH 3HAYEHHE, HCCIIE/I0BATh (1)yHK:
TeMATHICCKOrO AHd- OITK-1.3. WM OJIHOM  NIeHCTBUTENBHOT
nepeMeHHoil M (QyHKUMH He-

Ju3a 1 MOACIMPOBA- | Bjaseer HaBbIKAMHU TEOpETHUYE- CKOJBKHX TePEMEHHBIX. YMETh
HU3L, TCOPCTHHCCKOTO | ckoro M 5KCIEPHMEHTAIBHOTO BBIYUCIIATh  HEOIIPE/EIICHHBIE,
1 OKCHCPUMEHTANb- | picerieJoBaHMs B IPO(ECCHOHANB- | Onpe/IeNieHHbIE U HECOOCTBEH-
HOTO MCCICNIOBAHNA B | Holi [esITeNbHOCTH HBIE HUHTETPAJIbI, HHTETPHPOBATH
npogeccHoHaIbHOI muddepeHIranbHbIe YpaBHEHUS
ACATCIILHOCTH IIEPBOrO0 M BBICHINX MOPSIIKOB.

Brnanets mpuOIMKeHHBIMU BBI-
YUCJICHUSIMHU, BBIYHMCIICHUE Tpe-
JIEJIOB M HMHTETPaloB C IOMO-
IO PSIIOB.

3 MecTo IMCHUILUIMHBI (MOYJ151) B CTPYKTYpe 00pa3oBaTe/bHOIl MporpaMmMsl




Jucuunnnaa «Marematuka» uzydaercs Ha 1 2 kypce(ax) B 1 2 3 cemectpe(ax).

JlucruniuuHa BXOOUT B cocTaB Omoka 1 «/lucrumuuHsl (MOAYIH)» M OTHOCHTCSA K
0a30BOM YacTH.

JInst OCBOGHMS JUCLUILIMHBI HEOOXOJUMBI 3HAHHSI, YMEHHS, HaBBIKH, C(HOPMUPOBAHHBIC
B IIpOIeCCe M3YUEHHs NUCIUIUINH / TIPAKTHK: TEOPUS BEPOATHOCTH M MaTeMaTHYecKas CTaTH-
CTHKA.

3HaHMA, YMEHHUS W HaBBIKM, C(HOPMHUPOBAHHBIE NPH H3YYCHHH TUCIUIUINHBI

((MaTeMaTI/IKa», 6y,Z[YT BOCTpe6OBaHI>I IIpyu U3YUYCHHUU IOCICAYIOINX AWUCHUIIINH !l!I/I3I/IKa, XH-
MHi, CTaTUCTHUKA.




4 O0beM IMCHUIIMHBI (MOAYJISI) B 324eTHBIX eIMHHUIAX € YKA3aHHEM KOJMYeCTBA
aKa/JleMH4YeCKHX 4acOB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4aromuxcs ¢
npenogasaresemM (110 BHIaM Y4eOHbIX 3aHSITHII) M HA CAMOCTOATEJbHYIO padoTy

00yJaromuxcs

O6mmas TpynoeMKocTh (00beM) nucturuinHbl coctapiser 10 3.e., 360 akan. yac.
Pacnpenenenne o0beMa AUCHUILTMHBI (MOJTYJIS) 110 BHJIAM YY€OHBIX 3aHATUH MpPEICTaB-

JIEHO B Tadymue 2.

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

O0beM TUCHUNIINHBI

Bcero akagemn-
YeCKHUX YaCOB

OO0m1as TpyA0€MKOCTh JUCITUTLTHHBI

360

KonTakTHasi aynuropHasi padora o0y4yaomuxcs ¢ npemnojaanaresueM (1o
BH/IaM Y4eOHBIX 3aHSATHII), BCEr0o

48

B ToM uncie:

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

3aHATHUS CEMUHAPCKOT0 TUIA (CEMUHAPBI, TPAKTUYECKUE 3aHATHUS, TTPaAK-
TUKYMBI, JJa0OpaTOpHbIE PabOThI, KOJJIOKBUYMBI 1 HHBIE AaHAJIOTUYHBIE 3a-
HSTHS)

48

CamocrosiTesibHast padoTa 00y4aIIUXCsl U KOHTAKTHAas padoTa, BKIIO-
Yarolas rpynoBble KOHCYJIbTAUK, UHIMBUAYAIBHYIO paboTy 00y4ato-
HIMXCS C MPEernoiaBaTesiMU (B TOM YUCIE WHINBUAYAIbHbIE KOHCYIbTAIINHN);
B3aMMOJICHCTBHE B AJICKTPOHHOUW MH()OPMALIMOHHO-00pa30BaTEeILHOM cpeie
BYy3a

276

[TpomMexxyTodHast aTTecTanus 00yJIarOIUXCs — DK3aMeH 3adeT ¢ OICHKOM,
3ayeT ¢ OLEHKOMI

36

5 Coaepxanue TUCHHMILIHHBI (MOAYJISI), CTPYKTYPHPOBAaHHOE [0 TeMaM
(paspenam) ¢ ykazaHueM OTBEJICHHOI0 HAa HUX KOJHMYECTBA aKaJleMUYeCKHUX

4acoB M BH/JI0B y4eOHOH padoThI

Tabnuua 3 — CTpykTypa H coJiepKaHue AUCHUILIMHBI (MOYJIs)

Bunel yueGHoI paboThl, BKIIIOYasi CAMOCTO-
ATEJIbHYIO paboTy 00yJaromuxcs U Tpyao-
€MKOCTb (B yacax)

KonTtakTHas pabora npenoaasa- CPC
HawnmeHnoBaHme pa3zienoB, TeM U COJIEpKAHUE Ma- TeJIsl ¢ 00YJaIONIMHUCS
Tepuala Jlekuuu | CemuHap- | Jlabopa-
CKHe TOpHBIE
(mpakTH- | 3aHATHA
YEeCKHe
3aHSITHS)

Pazoen 1 /lunennan anceopa

Tema 1.1. Matpuipl 1 AeUCTBUS ¢ HUMHU (KpoMme
oOpatHoit). Onpenenurenut N-ro MOpsSAKa U UX
CBOMCTBA.




Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs U Tpyao-
€MKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa- CPC
HaumenoBanue pa3zienoB, TeM U COJEp>KaHUE Ma- Test ¢ 00yJaromuMucs
Tepuana Jlexkiuu | Cemunap- | JlaGopa-
CKHe TOpPHBIE
(npaktu- | 3aHATHS
YecKue
3aQHSITHSL)
Tema 1.2. Cuctemsbl TMHEHHBIX ypaBHeHUM. Teo-
pema Kpamepa. Obparnas marpuma. MarpuyHoe 1 6
pelleHne CUCTEM.
Tema 1.3. Panr marpuusl. Meron ["aycca permie-
HUs CHCTEM JIMHEWHBIX ypaBHeHHU. Dopmyiu-
poBka Teopembl Kponekepa - Kanemnu. Opno- 1 6
POJIHBIE CUCTEMBI.
Pa3zoen 2. Bekmopnasn anzeopa
Tema 2.1. Bekropsl. JluneiiHble omepanuu Haj
BekTopamu. [Ipoekius BekTopa Ha och. JlekapTo- 1 6
BbI KOOPJIMHATBI BEKTOPOB U TOYEK.
Tema 2.2. CkansipHoe, BEKTOPHOE U CMEIIAHHOE
IIPOM3BENICHUS BEKTOPOB U X IIPUMEHEHHUE. 1 6
Pazoen 3 Ananumuueckasn zeomempus
Tema 3.1. Ilpsamast uaus Ha mmockocTH. [lmoc-
KOCTh B IIPOCTPAHCTBE. 1 6
Tema 3.2. Ilpamas B mpocrtpaHcTBe. B3ammHoe
pacnojio’)keHue B TPOCTPAHCTBE JABYX MPSAMBIX, 2 6
IPSIMOM U TUIOCKOCTH.
Tema 3.3 Kpussle 2-ro mopsaka. [IpeoGpa3oBa-
HUe cucTteM KoopauHar. [IpuBeneHune Kk KaHOHU- 2 6
YECKOMY BUY.
Tewma 3.4. IloBepxHocTu 2-ro nopsiaka. Meron
"ceyeHni" MOCTPOEHUS TOBEPXHOCTEM. 2 6
Pa3zoen 4. Beedenue 6 mamemamuueckuii ananus
Tema 4.1. MuoxectBa. @yHkuusa. Odnacts ee
onpezaeneHus. CioxHble U 00paTHbIE PYHKINH.
I'padux Gpynkiuu. OCHOBHBIE AJIEMEHTApHbIE 5 6
¢yHKIMM, X cBOWCTBA U rpaduku. Yucnosas no-
cienoBaTenbHOCTh U e€ npenen. [penen pyHk-
I Ha OECKOHEYHOCTH.
Tema 4.2. Ilpenen pynkuuu B Touke. OgHOCTO-
pOHHHUE npeaenbl. beckoHeuHO Masble U UX CBOM-
cTBa. beckoHeuHo OOJbIINE U MX CBOMCTBA, CBSI3b 2 6

¢ 6eckoHeyHO MasbIMU. OCHOBHBIE TEOPEMBI O
npenaenax. HeonpeneneHHocTu.




Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs U Tpyao-
€MKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa- CPC
HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma- TeJIs C 00yJaroUMMHUCS
Tepuana Jlexkiuu | Cemunap- | JlaGopa-
CKue TOpHBIE
(npaktu- | 3aHATHS
YyecKue
3aQHSITHSL)
Tema 4.3. IlepBblii 1 BTOpOU 3aMeyaTeIbHbIC
npezensl. HenpeppIBHOCTD (DYHKIIMM B TOUKE U HA
otpeske. Kiaccudukanus touek paspoiBa. CBOM- 2 6
CTBa HENPEPHIBHBIX (DYHKITHIA.
Tema 4.4. IlpousBonHas GyHkiuu. Cxema ee BbI-
yucieHus. ['eomerpuueckuii U Gpusnueckuii
CMBICI. YpaBHEHUS KacaTeJbHON U HOpMaIH K 5 5
KpUBOH. BeiBo/1 hopMy:1 1l TPOU3BOIHBIX 3JIe-
MeHTapHbIX (yHKIuid. [Ipasuna nuddepenuupo-
BaHMSL.
Tema 4.5. Jlorapupmudeckoe muddepeHIpona-
Hue. [Ipon3BoiHbIE HESIBHBIX U MApaMETPUYECKUX
¢ynkunit. JIuddepenman u ero reoMeTpuIecKuii
cmbicil. [IpousBogHble U U QepeHmaibl Bbic-
WX MOPSAKOB. 1 6
Paszoen 5 /[Quepgpepenyuanvnoe ucuucnenue pynkyuu 00Hou nepemenHoul
Tema 5.1. OcHOBHBIE TeopeMbl TudepeHIanb-
Horo wucuucinenus (depma, Pomnsa, Jlarpanxa,
Komm). ITpaBuio Jlonurans. 1 6
Tema 5.2. ®opmynsl Teiinmopa u MakiopeHa.
IIpumeHeHue.
1 6
Tema 5.3. UccnenoBanue QyHKIMIA Ha MOHOTOH-
HOCTb U IKCTPEMYM.
1 6
Tema 5.4. HTepBansl BBITYKIOCTH, BOTHYTOCTH,
TOukH mneperuda rpaduka ¢pynkuuu. Hakmonusie
ACUMIITOTHI 1 6




Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs U Tpyao-
€MKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa- CPC
HaunmenoBanue pa3zienos, TEM U COJEpKaHUE Ma- Test ¢ 00yJaromuMucs
Tepuana Jlexkiuu | Cemunap- | JlaGopa-
CKHE TOpHBIE
(npaktu- | 3aHATHS
YECKHE
3aQHSITHSL)
Tema 5.5. [MoaHoe uccnenoBanue GyHKIUNA U T1O-
cTpoeHue ux rpadukoB. Haxoxnenue HambOoIb-
IIET0 ¥ HAMMEHBIIETO 3HAYCHUN (PYHKIIUNA Ha OT- 1 6
pe3ke. Pemenne npakTudeckux 3ajayd Ha 3KCTpe-
MyM.
Pa3zoen 6 PynKyuu HeCKOIbKUX NEPEMEHHBIX
Tema 6.1. Omnpenenenue (GyHKIUU HECKOJIBKHUX
nepemenHbix (OHII). Tlpenen u HenmpepbIBHOCTH
@HII. 1 6
Tema 6.2. Yactubie npoussoansie GHII. I'eomer-
pudecKas MHTEPIPETalns YaCTHBIX MPOU3BOJHBIX
byHKIMM BYX mepeMeHHbIX. [lomHoe mpupaie- 1 6
nue. Juddepenmupyemocts u nonHsid audde-
pennman OHII.
Tema 6.3. IIpou3BOHbBIE CIIOKHOW U HESIBHO 3a-
MaHHOW (QyHKOWA. YacTHBIE NPOU3BOIHBIC U
nuddepeHIanbl BHICIIUX TOPSAKOB. 1 6
Tema 6.4. KacarenbHas MiI0oCKOCTh U HOpMaib K
nosepxHoctu. [loBepxHocTn ypoBHsA. IIponsson-
Has 10 HalIPaBJICHUIO. I paarieHT. 1 6
Tema 6.5. Dxcrpemym OHIIL. Heobxoanmoe u no-
CTaTOYHOE YCJIOBUSI CYIIECTBOBAHUS HKCTpEMyMa
OHII. HaubonpIiee 1 HaMMeHbIIIee 3HAYCHHE 1 6
O®HII B 3amKkHyTOM 007aCTH.
Pazoen 7 Humezpanwvhoe ucuucinenue QyHKyuu 00Hou nepemeHHol
Tema 7.1. IlepBooOpa3Has W HeompeeneHHbIH
uHTerpas. Tabmuna wuHTerpanoB. (OCHOBHBIE
CBOMCTBA HEONPEIEIEHHBIX HHTETPAJIOB. 1 6
Tema 7.2. MeToabl HHTETPUPOBAHUS: HEMIOCPEI-
CTBEHHOE, BHECEHHUE MO/ 3HaK TudepeHiuana, . 6

3aMEHOM MePEMEHHOM, IO YaCTSIM.




€MKOCTb (B yacax)

Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs U Tpyao-

KonrtakTHas pabora npemnoaasa- CPC
HaumenoBanue pa3zienoB, TeM U COJEp>KaHUE Ma- Test ¢ 00yJaromuMucs
Tepuana Jlexkiuu | Cemunap- | JlaGopa-
CKHe TOpPHBIE
(npaktu- | 3aHATHS
YecKue
3aQHSITHSL)
Tema 7.3. OcHoBHas Teopema anredpol. Pazmosxke-
HUE MHOTOYIEHA C JeHCTBUTENLHBIMU KO3 Hu-
[MEHTaMH Ha JIMHEWHbIE U KBaJIpaTHYHbIE MHO- 1 6
xutenu. TaTerpupoBanue paloHaabHbIX Ipo-
Oeil.
Tema 7.4. InTerpupoBanue TpUroHOMETpUYE-
CKUX BBIpQXXCHUN. YHHUBepCcaibHasl MOJACTAHOBKA.
WHTerpupoBanue NpOCTEUIINX UPPALUOHAIIBHO- 1 6
cteil. [lonsiTie o He OepylIXcs HHTErpaiax.
Pazoen 8 Onpedenennviit unmezpan
Tema 8.1. OnpeneneHHbIl UHTErpal U €ro CBOM-
ctBa. ®opmyna Hetorona-Jleitbuuna. 3amena ne-
pEMEHHON B omnpenenéHHoOM uHTerpaie. MHre- 1 6
TPUPOBAHUE I10 YACTSIM.
Tema 8.2. TI'eomeTpuyeckue M MeXaHUYECKHE
IPUJIOKEHUS ONPEEIICHHBIX HHTETPAJIOB.
1 6
Tema 8.3. HecoOcTBeHHbIe uHTErpaisl. @opmyna
Cumncona.
1 6
Pazoen 9 Ooviknosennsie oughghepenyuanvhvle ypasnenus
Tema 9.1. OcHOBHbBIE TOHSTUS U ONPEIEICHUS.
3anavya Komm /11 ypaBHEHU# MepBOro mopsaka.
YpaBHEHMS € pa3feNAIOIUMUCS IEPEMEHHBIMH. 1 6
Tema 9.2. Jluddepenunanbabie ypaBHEHHUS 1-T0O
MOPsIIKA: JTMHEIHBIE, OJHOPOIHBIE, B TIOJHBIX
nuddepennmanax, bepuynm. 1 6
Tewma 9.3. YpaBHeHus BHICHIMX MOPSAKOB. 3a/1aua
Komm 11 ypaBHEeHUH BBICHIMX NMOPSAAKOB. MeTon 1 6

IMMOHUKCHUA ITOPAAKA.




Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs U Tpyao-
€MKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa- CPC
HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma- TeJIs C 00yJaroUMMHUCS
Tepuana Jlexkiuu | Cemunap- | JlaGopa-
CKue TOpHBIE
(npaktu- | 3aHATHS
YyecKue
3aQHSITHSL)
Tema 9.4. JIunelinble OAHOPOIHBIC YPABHEHUS
BBICIINX NMOpPsAKOB. Onpenenurens BpoHckoro.
1 6
Tema 9.5. JIunelinble HEOAHOPOIHBIC AP PEPEH-
[[UaJIbHbIE YPABHEHUS U UX pEIIEHHE METOA0M
HEOIpeaeIEHHBIX KO PHUIIHEHTOB. 1 6
Tema 9.6. UucneHHble METOBI PELLICHUS 3a7a4
JUTsl OOBIKHOBEHHBIX AU QepeHInanbHbIX ypaB-
HEHHIA. 1 6
Tema 9.7. Cucrembl 0OBIKHOBEHHBIX AU Pepen-
LAAJIbHBIX YPAaBHEHUI U METOJIbI UX PELICHUM.
1 6
Pa3zoen 10 Yucnoevie u hynkyuonaivHvle paovi
Tema 10.1. Yucnossie psnpl. Cymma. HeoOxonu-
MBIH MPHU3HAK CXOAWMOCTH, CBOWCTBA, 10CTAaTOY-
HbIE TPU3HAKU CXOJMMOCTH YHCIOBBIX PSJ/IOB C 1 6
HOJIOKHUTEIbHBIMH YWICHAMH.
Tema 10.2. 3nakonepeMenHsble psaasl. [IpusHax
Jlertonuna. Onenka ocraTka psga. AOGCOIIOTHAS U
YCIIOBHAsI CXO/IUMOCTH. 1 9
Tema 10.3. @yHKIMOHAIbHBIE PAAbl U TOHSATHE
paBHOMepHOW cxoxumoctu. IIpusnak Beiiep-
niTpacca 0 paBHOMEpPHOM cxomumoctu. MHTerpu- 1 9
poBanue u auddepeHpoBaHie (QyHKIIMOHAIb-
HBIX PSJIOB
Tema 10.4. Crenennsie psgsl. Teopema AOerns.
Pansr  Teiimopa u Maknopena. Pasnoxenue L 9

byHk1Mi B psag MakiiopeHa.




Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs U Tpyao-
€MKOCTb (B yacax)
KonrtakTHas pabora npemnoaasa- CPC
HaumenoBanue pa3zienoB, TeM U COJEp>KaHUE Ma- Test ¢ 00yJaromuMucs
Tepuana Jlexkiuu | Cemunap- | JlaGopa-
CKHe TOpPHBIE
(npaktu- | 3aHATHS
YecKue
3aHSITHUS)
Tema 10.5. TlpwiokeHue CTENEHHBIX PAIOB K
NpUOIIMKEHHBIM BEIYUCIICHUSIM.
1 6
UTOorO 48 276
10 JMCHUIJIHHE

6 BHeayauTopHasi caMocTOsITe/IbHAsI pa6oTa 00y4aAOUIUXCH M0 JUCHHUILINHE
(MmonyJ10)

[Ipyn nnaHUpPOBAHWHM CaMOCTOSITCIIBHOW pPabOTHl CTYACHTY PEKOMEHIYETCS PYKOBOJI-
CTBOBATHCS CIEAYIOIINM paclpeielIeHHeM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabnuia 4):

Ta6n1/ma 4 — PGKOMGHI[yeMOG pacupeacICHUC 4YaCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMmnoHeHTBI caMoCTOSITeIbHOM padoThI KosunuecTBo yacon
M3ydeHne TeoOpeTHIECKUX pa3/IeoB AUCIUTIIIHBI 99
[ToaroToBKa K 3aHSATHSIM CEMHHAPCKOTO THITA 98
[TonroroBka u oopmiieHne KonTponbuas padora, KonTponsHas 99
pabota, Kontponbnas padota PI'P, PI'P, PI'P
296

7 OueHo4HbIE CpeACTBA VI NPOBeeHHS TeKYIIero KOHTPOJIs H
NPOMEKYTOYHOM aTTecTANMU 00y4al0IHXCS 10 JUCHHILIHHE (MOLY110)

@oHJ OLEHOYHBIX CPEACTB I IPOBEIAEHUS TEKYILIEro KOHTPOJSA YCIIEBAEMOCTH U
IIPOMEXYTOYHOM aTTecTaluu npeacrasiieH B [Ipunoxenun 1.

ITonHBIi KOMIUIEKT KOHTPOJIBHBIX 3a/laHUM MJIM MHBIX MaTEpHUaJIOB, HEOOXOJUMBIX IS
OLICHUBAHUS PE3yJNbTAaTOB O0y4YeHHUs MO AMCUMIUIMHE (MOJYINI0), MPAKTHUKE XPaHUTCS Ha Ka-
benpe-pazpaborurike B OyMakHOM H 3JIEKTPOHHOM BHUJIE.

8 YuedHo-MeTOaAMYecKOEe M HHPOPMALMOHHOE O0ecTiedeHue TUCIUTITUHBI
(MoayJisn)

8.1.0cHoBHas JuTepaTypa
1. Beicias MmatemaTuka: CriennanbHbIe pa3fensl: [cOopHUK 3a1ay ¢ pemeHusmu| /B. . Adana-

ceeB, O. B. 3umuna, A. U. Kupunios u np. - M.: ®U3MATIIUT, 2006; 2003. - 398c¢. u3-35k3
a0-453k3




2. Bpicmmas martemaTtmka Ui DKOHOMHUCTOB : ydeOHoe mocobue nnst By30B /Ilomg pen.
H.II.Kpemepa. - 2-e u3x., nepepad. u gorm. - M.: banku u bupxu: KOHUTH, 2003; 2002; 2001;
2000. - 472c. u3-13k3 ab-733k3

3. I'mypman B.E. Teopust BepoaTHOCTE 1 MatremaTuyeckasi ctTaTuctuka. — M.: Beiciias mikona,
2005.

4. I'mypman B.E. PyKoBOACTBO K PEIICHUIO 3a/1a4 IO TEOPUU BEPOSTHOCTEN U MaTeMaTUYECKOM
cratucTuke. — M.: Bricias mkoia, 2005.

5. JlormnoB, B.H. Teopuss  BeposTHOCTEM W  MaTeMaTU4eckass  CTaTUCTHKA.
/1 http://www.initkms.ru/library/main;

6. lllumaues, B. C. 3agaynuk 1o BhICIIEH MaTeMaTUKe [ DJIEKTPOHHBIN pecypc]: yaeOHoe moco-
oue / B.C. IllunmaueB. - 10-e wm3m., crep. - M.: HUL[ MH®DPA-M, 2016. - 304 c. //
ZNANIUM.COM  :  D3JeKTpOHHO-OMOJMOTEYHass  cucremMa. —  PexuMmM  JocTyma:
http://www.znanium.com/catalog.php?

8.2.JlonoTHUTeIbHAS JIUTEpATYypa
1. Tanko, I1.E. Beiciias maTemMaTuka B yIpaKHEHUSX M 33Jladax : ydeOHOe 1ocoOue sl BY30B.
Y.1 /II. E. danko, A. I'. TTonos, T. S. KoxeBHukoBa. - 3-¢ u3a., nepepad., gom. - M.: Beicmas
mkona, 1997; 1986; 1980. - 320c.; M.: OHUKC 21 Bek: Mup u O6pazosanue, 2006; 2003. -
304c 5465k3
2. bponmreiin, .H. CipaBoyHMK IO MaTeMaTHKe U1 MHKEHEPOB U yUYalluXcs By30B: YueOHOe
nocobue st By30B / U.H. bponmreiin, K.A. Cemenzses. - CI16.: Jlans, 2010. - 608 c.
3. Hanxo, [LE. Bricmas MaTemaTHka B yrpakHeHUsX U 3afadax: B 2 4. U.2 / I1. E. [lanko, A. T
[Tonog, T. 5. KoxxeBHukoBa. - 5-¢ uz., ucrnp. - M.: Beicmas mikomna, 1999; 1998; 1997; 1986;
1980. - 414c¢. ; M.: OHUKC 21 Bek: Mup u O6pazosanue, 2006; 2003. - 416c¢. 3845k3
4. 3umuna, O.B. Breiciras matemarnka: yueOnoe mocodue / O. B. 3umuna, A. U. Kupumios, T.
A. CanpnaukoBa; [Tox pen. A.W.Kupumnosa. - 3-¢ u3z., uctp. - M.: DUSMATIIUT, 2006. - 368c.
4y3-13K3 a0-119k3
5. Kysuenos, JI.LA. COopHUK 3alaHulil MO BBICIICH MaTeMaTuKe (THIOBbIE pacuéThl): yueOHOE
nocooue / JI. A. Ky3nenos. - 3-e¢ u3z., ucnp. - CII6.: Jlanb, 2005. - 240c. - (Y4ueOHUKH )i BY-
30B. CrieninanbHas TuTepatypa). 43 - 19x3 ad - 1983k3.

8.3.MeToanyecKue yKa3aHus JUIsl CTY/ICHTOB 110 OCBOCHHIO THCIMIIJIMHBI
1. Karanaxaoa M. H. Hayama maremarudeckoro ananmsa: yuel.-merona. mocodue / Komco-
Mmoibck-Ha-Amype: ®I'BOY BIIO «KHAI'TY», 2014. — 116 c.
2. Karanaxunosa M. H. ®ynkiuu ogHoil nepeMeHHoi: yue0.-Meto. nocooue / KomcoMonbck-
Ha-Amype: ®I'BOY BIIO «KHAI'TY», 2015. — 235 c.
3. KaranaxxuoBa 1. H. OcHOBBI MaTeMaTndeckoro aHaiau3za: pabodas TeTpajb [0 MaTeMaTHUKe
JUI MTHOCTPAHHBIX CTYJIEHTOB BCEX TEXHUYECKUX crenuaibHocted / Komcomonbeck-Ha-Amype:
®I'BOY BIIO «KuAI'Y», 2019. — 55 c.
4. Karanaxnosa 1. H. luddepennmansubie ucurciaenus GyHKIMUA OJHON MepeMeHHOoi: pabo-
yasi TeTpa/ib 0 MaTeMaTHKE /Il HHOCTPAHHBIX CTYJEHTOB BCEX TEXHUYECKHUX CIEIMaIbHOCTEN
OObIkHOBEHHBIE AU depeHnanbHble ypaBHeHUs: padoyast TeTpaab MO0 MaTeMaTHKe JUIsl WHO-
CTPaHHBIX CTYJCHTOB BCEX TEXHHWYECKHUX creruanbHocteil / Komcomonbck-Ha-Amype: ®I'EOY
BIIO «KaAI'Y», 2019. — 67 c.
5. Karanaxunona V. H. O6bikHOBeHHBIE nuddepeHranbHble ypaBHEHUs: paboydast TeTpajib Mo
MaTeMaTHKe JJIs1 MHOCTPAaHHBIX CTYJIEHTOB BCEX TEXHHUYECKUX creruanbHocTel / KoMmcoMonbek-
Ha-Amype: ®I'BOY BIIO «KHAI'Y», 2019. — 55 c.

8.4.CoBpeMeHHble mpodeccHoHANbHbIE 0a3bl JaHHBIX M HHGpOPMaNMOHHBIE
CIIPaBOYHbIE CHCTEMbI, MCIOJb3yeMble NMPHU OCYLEeCTBIEHUH 00pPa30BaTEJHLHOIO
npounecca no JTUCHHUIVINHE
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http://www.initkms.ru/library/main
http://www.znanium.com/catalog.php

1 Dnexrporno-6udmotevynas cuctema ZNANIUM.COM. Jlorosop EIT 44 Ne 003/10 36¢
HK3 191272700076927030100100120016311000 ot 17 anpens 2019 r.

2 DnextpoHHO-O0mOmMoTedHas cuctema [IPRbooks. Jlutiensnonnsiii goropop Ne ET144 Ne
001/9 na mpenocraBiueHne TOCTyNA K 3JIEKTPOHHO-OnOmmoTeunoi cucreme [PRbooks MK3

191272700076927030100100090016311000 ot 27 mapra 2019r.

8.5.Ilepeuenb pecypcoB  HH(POPMANUOHHO-TEJIEKOMMYHHUKANIMOHHON  CeTH
«HTEepHET», HEOOXOAUMBIX JIJIsl OCBOECHHS TUCHUTILTUHBI (MOTYJIs1)

1. boraroBa C.B., byxenckuii K.B., JlykpsHoBa I'.C. [luddepenunansupie ypaBHEHUS.
Psaner : Ilpaktmkym ¢ wucnonb3oBanumeM cucrembl Mathcad : ExmHoe okHO gnoctyma K
obpasoBatenbHbIM pecypcam //http://window.edu.ru/resource/455/70455

2. Mathcad Application Server (MAS): Own-nmaiin pacuetst B Mathcad //
http://mas.exponenta.ru

8.6.JIuneH3M0oHHOE U CBOOOHO pacnmpocTpaHsieMoe NPorpaMMHoOe odecriedyeHue, uc-
MoJib3yeMoe MpPH OCYIIeCTBJIEHNN 00pa30BaTeIbHOIO MpoIecca mo IMCI M-

IJIMHE

Tabmuna 7 — [lepedeHp UCTIONB3yeMOTr0 IPOrPaMMHOTO 00ECTICUSHHSI

Haumenosanue I10 PexBU3UTHI / yCIIOBHSI HCTIOJIb30BAHUS
Microsoft Imagine Premium JlunensnonHbii 1orosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CB00OIHAS JINIICH3HS, YCIOBUS MCIIOIB30BAHMS 10 CCHIIKE:

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

MathCad

9. Opraﬂmauuonno-nenaroruqecm/le ycioBusi

Opranun3zanust 00pa30BaTeIBHOTO MpoLecca PErIIaMeHTHPYETCsl y9eOHBIM TUIAHOM H pac-
nHCcaHHeM Y4eOHBIX 3aHATHH. SI3bIK 00y4eHus (TpemonaBaHusi) — pyccKuil. [[ms Bcex BUIOB
AYJAUTOPHBIX 3aHATHH aKaI[eMI/ILIeCKI/II\/'I qJac yCTaHaBJIUBACTCA NPOJOJIKUTCIbHOCTBIO 45 MHHYT.

[Tpu ¢dopmupoBaHHM CBOEH WHIUBHIyaIbHOW 00pa3oBaTENbHOW TPACKTOPUU O0ydYaro-
HII/II\/JICﬂ HMECT MpPaBO Ha NEpe3avyeT COOTBCTCTBYIOIMUX AUCHUIIINH U HpO(l)eCCI/IOHaJ'[BHI)IX Monay-
JIei, OCBOEHHBIX B IpoIiecce MPEeIeCTBYIOUIEro 00y4eH s, KOTOPbIH 0CBOOOXKIaeT 0Oyydarole-
Irocsa OT H€O6XOHI/IMOCTI/I X ITOBTOPHOI'O OCBOCHUS.

9.1 O0pa3oBaTebHbIC TEXHOJIOTHH

VY4eOHbIil npoliecc Mpu MpenojaBaHuu Kypca OCHOBBIBAETCSl Ha MCIOIb30BaHUM TPaau-
[IMOHHBIX, NTHHOBALIMOHHBIX U HH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaguimon-
HBbIC O6pa30BaTCJIBHBI€ TEXHOJIOTUHN NPCACTABJICHBI JICKIUAMU U CEMHUHAPCKUMU (HpaKTI/I'-Ie()KI/I-
MU) 3aHATHAMH. VIHHOBAIIMOHHBIE 00pa30BaTelbHbIE TEXHOJIOTHH UCIIONB3YIOTCA B BUJE IIUPO-
KOTO IPUMEHEHUsI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3auatuil. MHpopmanmoHHbie
o0Opa3oBaTeNbHbIE TEXHOJOTUU PEaTU3YIOTCSI MyTeM aKTUBH3AI[MH CaMOCTOATEIhHOUW paboThI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa30BaTebHOM Cpeie.

9.2 3aHATUA JEeKIUOHHOI0 THIIA

JIEKIIMOHHBIN KypC MPEeIIoiaraeT CUCTeMaTU3UPOBAHHOE M3JI0KEHNUE OCHOBHBIX BOIIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii nekuuu nektop 00s13aH MpeaynpeauTb CTyJ€HTOB, IPUMEHUTENBHO K KaKOMY
0a3oBoMy y4eOHUKY (ydeOHHUKaM, YUeOHBIM TOCOOMSIM) OyIeT MPOUUTAH KYypC.
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http://window.edu.ru/
http://mas.exponenta.ru/
https://www.openoffice.org/license.html

JIeKIIMOHHBIN KypC JOJDKEH JaBaTh HauOosblmMii 00beM MHpoOpManuu U 0OecreunBaTh
Oostee TIIyOOKOE TIOHMMaHKUE YUeOHBIX BOIIPOCOB NPH 3HAYMTEIHBHO MEHBINCH 3aTpaTe BPEMEHH,
4eM 3TO TpeOyeTcst OONBIIMHCTBY CTYACHTOB Ha CAMOCTOSATENILHOE U3YUeHHE MaTepuaa.

9.3 3aHATHS CEMHUHAPCKOI0 THIIA

CeMuHapcKue 3aHATHS MPEACTABISIIOT COO0H AETaTH3aIHIO JEKIHOHHOIO TEOPETHYECKO-
ro MaTepuaa, IPOBOASATCS B LIEJISAX 3aKPEIUICHUs Kypca U OXBaThIBAIOT BCE OCHOBHBIC Pa3/IeIIbl.

OcHoBHO# (hOpMOI TPOBEICHHUS CEMHHAPOB SBJISIETCS 00CYXJIeHHe Hanboee nmpodiem-
HBIX M CJIOXKHBIX BOIIPOCOB MO OTJEIBHBIM TeMaM, a TaKkXke pa300p HMPHMEPOB M CHTyaluil B
AYJAUTOPHBIX YCIOBUIX. B o0s3annocT npenoaaBaTeyid BXOOAT: OKAa3aHUC MeTOIIPI‘-IeCKOfI I10-
MOIIY U KOHCYJIBTUPOBAHHE CTYICHTOB 110 COOTBETCTBYIOIMM TEMaM Kypca.

AKTHBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI Ha BOIIPOCHI, IIPeIaracMbIe MPEIoIaBaTesieM;

* Y4acTHE B IUCKYCCHSIX;

* BBIIIOJIHEHHUE TIPOSKTHBIX M UHBIX 3aaHHH;

* ACCUCTUPOBAHUE MPETOIABATEIIIO B IIPOBEICHUH 3aHITHH.

OTBeT H0/KEH OBITh APryMEHTHPOBAHHBIM, PA3BEPHYTHIM, HE OJTHOCIOKHBIM, COACPKATH
CCBIJIKHM Ha UICTOYHHKU.

Jloknaasl ¥ ONIIOHUPOBAHKUE JIOKJIAJ0B MPOBEPSIIOT CTENCHb BIIAJCHUS TEOPETUYCCKHM
MaTepualioM, a TaKKe KOPPEKTHOCTh M CTPOTOCTh PACCYKICHUH.

OueHrBaHUE 3a/1aHHM, BBIIOJHECHHBIX HA CEMHHAPCKOM 3aHSITHH, BXOAMUT B HAKOIUICH-
HYIO OIICHKY.

9.4 CamocrosiTesibHasA padoTa 00yYaOIIUXCH 110 JUCHUILIMHE (MOAYJII0)

CamocrosrenbHas paboTa CTYJEHTOB — 3TO IPOLIECC AKTUBHOTO, II€JIEHAIPABIEHHOTO
npUOOpETEeHNs CTYIEHTOM HOBBIX 3HaHU, yMEHU 0e3 HEeNOCPeICTBEHHOTO Y4acTHs Mpernoja-
BaTels, XapaKTEPU3YIOIIUICS TPEAMETHONW HaNpaBJICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysIbTaToB AEATEIbHOCTH 00yUaroIIerocs.

[lenu camocTOsATENIbHOMN padOTHI:

* CUCTEMAaTH3alMs U 3aKPEIUICHUE MTOJIyYEHHBIX TEOPETUUECKUX 3HAHUN U NPAKTHYECKUX
YMEHUH CTYJICHTOB;

- yriyOJjeHue U pacliipeHle TeOPeTUYeCKUX 3HAaHUM;

- (hopMHpOBaHNE YMEHUH HCIOJB30BaTh HOPMATUBHYIO U CIPABOYHYIO JIOKYMEHTAIMIO,
CIEUAJIBHYIO JINTEPATYPY;

* pa3BUTHE MMO3HABATEJIBHBIX CIIOCOOHOCTEH, AKTUBHOCTHU CTY/IEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

* (hopMHpOBaHHE CAMOCTOSTEIILHOCTH MBIIIJICHUS, TBOPYECKON MHUILIMATUBBI, CIIOCOOHO-
CTEH K CAaMOPAa3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CAMOpEaIN3aLiy;

* pa3BUTHE UCCIEA0BATEIbCKUX YMEHHUH U aKaIEMUYECKIX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYIIECTBISATHCS WHAMBUIYAIbHO UM IPYNIAaMH CTY-
JIEHTOB B 3aBUCUMOCTH OT 1I€JId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMaTHKHU.

TexHOoOorHs OpraHU3aIi CaMOCTOSTEIbHON paboThl CTYJEHTOB BKIIIOYAET MCIIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

ITepen BbIMOTHEHHEM OOYYaIOUIMMHUCS BHEAYIUTOPHOM CAMOCTOSATENBHOW pabOTHI mpe-
MoJlaBaTelb MOXET MPOBOAUTh MHCTPYKT@X IO BBINOJHEHHIO 3afaHus. B HHCTpyKTax
BKJIFOUAETCSL:

* LIeJb U COZIep KaHue 3aJaHus;

* CPOKHM BBIIIOJIHEHMUS;

* OPUEHTUPOBOYHBIN 00bEM PaOOTHI;

* OCHOBHBIE TpeOOBaHHUS K pe3yJbTaTaM padOThl U KPUTEPUU OLIEHKH;

* BO3MO)KHbIE TUIIMYHBIE OMNOKY IPU BHITTOTHEHHH.

12



WHCTpyKTaX MPOBOAUTCS MperojaBaTesieM 3a cueT 00beMa BpEeMEHHU, OTBEIACHHOTO Ha
U3YyYEHUE AUCIUILTUHBL.

KoHTponb pe3ynbTaTOB BHEAYIUTOPHON CaMOCTOSTEIHHONW PabOTHI CTYIEHTOB MOXKET
MIPOXOJNTHh B MUCbMEHHOM, YCTHOHN MJIM CMEIIaHHOU (hopme.

CryneHTsl JOKHBI MOAXOIUTHh K CaMOCTOSITENILHOM padoTe KaKk K HaWBa)KHEUILIEMY
CPEICTBY 3aKpEIUICHUS U Pa3BUTHUSI TEOPETHUUECKUX 3HAHUH, BHIPAOOTKE €MHCTBA B3IJISJIOB HA
OTJIeIbHBIC BOMIPOCHI Kypca, IPHOOPETEHUST ONPEICIICHHBIX HABBIKOB M UCIIOJIB30BaHUs mpodec-
CUOHAJILHOW JIUTEPaTypBHI.

[TomemeHust sl CaMOCTOSITEILHOW PabOThI OOYYAIOIINXCSI OCHAIICHBI KOMITBIOTCPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «MHTepHeT» M obecrneueHueM JO0CTyna B
AIIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIbHYIO CPEly OpraHU3alllu.

9.5 MeToan4yeckune yKazaHus 1Js1 00y4arOmMXCsl 10 OCBOEHU IO IH CIIATIINHbI

[lpr u3yyeHMH AMCUUIUIMHBI OOYYArOIIMMCS LEIeCO00pa3HO BBHIMOIHATH CIIEAYIOIINE
PEKOMEH 1IN}

1. U3yuenne yueOHOM TUCHUIUIMHBI JJOJKHO BECTHCH CUCTEMATHYECKH.

2. Ilocne u3ydeHHs Kakoro-auoo paszzesna mo y4eOHUKY WIIM KOHCIIEKTHBIM MaTepuaiaM
PEKOMEHAYETCS IO MaMsTH BOCIIPOU3BECTH OCHOBHBIC TEPMUHBI, ONPEACTICHHS, TIOHATHS pa3Jie-
na.

3. Ocoboe BHUMAHUE CIEAYET YACIUTh BHITIOJHEHUIO OTYETOB MO MPAKTUYECKUM 3aHSATH-
SIM ¥ MHJJUBHTyaJIbHBIM KOMIUIEKCHBIM 33JJaHUSIM HA CAMOCTOSITEIIbHYIO pa0oTy.

4. Bes TemaTuka BOIIPOCOB, M3YYaeMBIX CaAMOCTOSITEIBHO, 33/1a€TCA HA JISKIUSAX MPEero-
naBaresneM. MM jke 1aroTcsi HCTOYHHMKH (B MEPBYIO OYepe/ib BHOBb M3aHHBIC B MEPHOANYCCKON
HAYYHOH JTuTeparype) Uit 0ojiee AeTaTbHOTO TIOHUMAaHUS BOIIPOCOB, O3BYYCHHBIX Ha JICKIHH.

[Tpu camocTosTeNEHON IPOPAOOTKE Kypca 00yJaroIuecs TOJIKHBI:

* IPOCMATPHUBATh OCHOBHBIE OTIPE/ICICHUS U (PAKTHI;

* IOBTOPUTh 3aKOHCIICKTUPOBAHHBIM Ha JICKIIMOHHOM 3aHATUU MaTepual U JOMOJHHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM M0 JaHHOM TEME JIMTepaTyphl;

* U3YYUTh PEKOMEHIOBAHHYIO JIUTEPATYPY, COCTABIIATh TE3UChI, aHHOTAIIMU U KOHCIIEKTHI
HanOoJice BAXKHEIX MOMCHTOB;

* CAMOCTOSITENILHO BBITIOJIHATD 3a/IaHUsl, aHATIOTUYHBIE TMPEJiaraeMbIM Ha 3aHATHUSX;

* UCTIOJIB30BATh JIJIsl CAMOIIPOBEPKH MaTeprabl (POH/Ia OLIEHOYHBIX CPEJICTB.

10. Onucanne MaTepuaILHO-TEXHHYECKOI0 o0ecreyeHnsi, He00X0IMMOro IJIsl  0CY-
IIEeCTBJICHHA 00Pa30BATEJBLHOIO NPOLECCa 10 AUCHHUILINHE (MOLYJII0)

10.1. YueOHo-1200paTOpHOE 00OPYAOBAHME
OTtcyTcTBYyeT

10.2. Texnuveckue u 3JIeKTPOHHbIE CPEACTBA 00yUYEeHHS

[Tpu npoBeieHNM 3aHATUN UCIIONIB3YETCS AyAUTOPHs, 000pyA0BaHHAs MPOEKTOPOM (CTa-
IIMOHAPHBIM WJIM NEPEHOCHBIM) JUIsl 0TOOpaskeHus mpe3eHTanuii. Kpome Toro, npu nposeaeHuu
JEKUUH U IPAKTUUECKUX 3aHATUH HEOOXOUM KOMIIBIOTEP C YCTAHOBJIEHHBIM Ha HEM Opay3epom
U IPOTrPaMMHBIM 00€CIIeYeHNEeM JUTsl JEMOHCTPAIMK PE3CHTAIH.

11 NuLle cBeneHus

MeTOIll/I‘leCKI/Ie PE€KOMEHIAIIMH 110 oﬁyqeﬂmo Ju ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSsIMH 3/10POBbS U HHBAJIU/A0B

OcBocHue JAUCLHHUITIIMHBI 06y‘{aIOH_II/IMI/ICSI C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 300POBBA
MOJKET OBITH OpraHn30BaHO KaK COBMECTHO C APYIruMH 06yanOHH/IMI/IC$I, TaK U B OTACIBHBIX
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rpynmnax. [Ipennonaratorcs cienuaibHble YCIOBHS JUISl ITOIY4eHUs] 00pa3oBaHMs 00yJaronuMu-
Csl C OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3/10POBbSL.

[Tpodeccopcko-Tienarorn4eckiii COCTaB 3HAKOMHUTCS C TCHUXOJIOT0-(PU3UOIOTHICCKUMU
OCOOCHHOCTSIMU OOYYarOMIMXCsS MHBAJIUJOB U JIUI[ C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 370PO-
Bbsl, MHAUBUIYAIBHBIMU MPOrpaMMaMH peaOWIuTallii UHBATHIOB (pu Hamuuuu). [Ipu HEeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOMONHUTEIbHAS MOAJEPKKA MPEroAaBaHus ThIOTOPAMH, ICHUXO-
JIOTaMH, COLIMATIbHBIMU paOOTHUKAMU, POLIEIIIUMHU MTOATOTOBKY ACCHCTEHTAMH.

B cooTBeTcTBHM ¢ METOMYECKMMH peKoMeHanusasMu MunoopHaayku PO (yrB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAroiaraeTcsi MCIOIb30BaTh COIMAIBHO-aKTUBHBIE H pe-
(bieKCUBHBIE METOABI 00YUYEHHUSI, TEXHOJIOTUU COLIMOKYIbTYPHON peabuIuTallK C IENIbI0 OKa3a-
HUS [IOMOILY B YCTAaHOBJICHUU IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUN C APYTUMU CTY/IEH-
TaMu, CO3JaHUH KOM(POPTHOTO NICUXOJIOTMYECKOT0 KIIMMaTa B cTyieHueckoi rpymmne. [logbop u
pa3paboTka y4yeOHBIX MaTepHajoOB MPOU3BOAATCS C YYETOM IMPENOCTABICHHUS MaTepualia B pas-
JUYHBIX (opMax: ayAHalbHOM, BU3YyalbHOW, C HCIOJB30BAHHWEM CIELHMAJIbHBIX TEXHHUYECKHX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuuruinnabl gunamMu ¢ OB3 ocymiecTBisercss ¢ KCMOJIB30BAHUEM CPENICTB
00yudeHusl 00ILEro M CrelruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs). MaTepuaibHO-TEXHUYECKOE 0OecledeHre MpeaycMaTpUBaeT NMPUCIOCOOIECHUE ayTUTO-
puit k Hyxnaam aun ¢ OB3.

®opma NpoBeACHUS ATTECTAIIMK IS CTYACHTOB-UHBAINIOB YCTAHABIMBACTCS C YUETOM
WHIUBUIYAJIbHBIX MCUX0(pU3NUYecKux ocoobenHocren. s crynentoB ¢ OB3 npenycmaTpuBaet-
csl JocTymHas (opMa MpeIoCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJICTB, a8 UMEHHO:

* B TIEYATHOH WM OIIEKTPOHHOH ¢opme (i JWIl ¢ HAPYMICHUSIMH OIIOPHO-
JBUTATEIBLHOTO alaparta);

* B TICYaTHOHN (hopMe MITH IEKTPOHHOU (popMe ¢ yBEeIMYSHHBIM MPU(TOM U KOHTPACTHO-
CTBIO (7151 JIUII C HAPYIICHUSIMU CIIyXa, PeYH, 3PEHUS);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHusl BCIYX (IUIsl JIUL] C HApYLIEHUSIMU 3PEHUs).

CryneHTaM ¢ WHBaJIMIHOCTHIO YBEIMUYMBAETCS BpeMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYIEHTOB MpeaycMaTpUBAETCs JOCTyMHAs (opMa mpeaocTas-
JICHUS] OTBETOB Ha 3a/1aHusl, 8 UMEHHO:

* IMCbMEHHO Ha OyMare Miau HabOpOM OTBETOB HAa KOMIIBIOTEPE (JUIsl JIHI] C HAPYLICHU -
MU CIIyXa, peuH);

* BHIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIb30BAHUEM YCIYT aCCUCTEHTA (ISt
JIMI] C HapYLIEHUSIMU OIIOPHO-[BUTATEIBLHOTO alIapara);

* YCTHO (JUIs1 JIUIL] C HAPYLIEHUSIMU 3PEHMSI, OTIOPHO-JBUTATEIBHOTO allapara).

[Tpu HeoOXoaMMOCTH JUIs 00YYarOIUXCS ¢ MHBAJIMIHOCTBIO MPOLEAYpa OLIEHUBAHUS pe-
3y/bTaTOB OOYUEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO 3TAIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB1
10 AMCIHILINHE

MareMaTHuka

Hanpanenune noaroToBku

24.03.04 "Aeuacmpoenue”

HanpasnenHocts (mpoduib) Camonémocmpoenue
00pa30BaTeNbHOM POrpaMMbl
KBanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2019
(no yueoHomy niawy)
®opma 00yueHus OyHas
TexHonorus 00y4eHus MPaoUYUOHHAS
Kypc Cemectp TpynoeMKocCTs, 3.€.
12 123 10

Bua npomexyTo4HON aTTecTaluu

OOGecneunBaroiiee noapas3aeicHne

Ok3zamen 3auem c oyeukou, 3auem ¢ OYeHKOU

Kageopa IIM — [Ipuxnaounas mamemamuxa

' B TaHHOM MPUIIOKCHUH TIPEICTABIICHBI THITOBBIE OIIEHOYHBIE CpeIcTBa. [T0THBIN KOMITIEKT
OLIEHOYHBIX CPEJCTB, BKIIOYAIOIIUI BCe BapUaHTHI 3aJaHU (TECTOB, KOHTPOJIbHBIX paboT U Ap.),
npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 IlepeuyeHb MUIAHHUPYEMBIX Pe3yJabTATOB 00y4eHHsI N0 JMCHUILIHHE (MOYI10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pPe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMblI

Ta6muma 1 — KomneTeHImu 1 MHANKATOPHI MX TOCTHXKCHHS

Ko 1 HaumenoBanue
KOMIIETEHIIN U

Nuaukaropel AOCTUXEHUS

[Inanupyemblie pe3ynbTaThl
00y4eHHS IO TUCIIUILINHE

Oo6menpodeccnoHaIbHbIC

OIIK-1. Cnoco6en
NPUMEHSTH eCTe-
CTBEHHOHAYYHBIC U
00IIIenH)KEHEPHBIC
3HAHMS, METOJIBI Ma-
TEMaTHYECKOTO aHa-
JM3a U MOJIEIINPOBa-
HUSI, TEOPETUIECKOTO
Y DKCTIEPUMCHTATb-
HOT'O UCCIICIOBAaHHUS B
npoQeCcCHOHAILHON
JeSITeIIbHOCTH

OIIK-1.1.
3HaeT TeOPETUUECKUE OCHOBBI
€CTECTBEHHOHAYYHBIX U OOLIEHH-

3HaTh OCHOBHEIE JIEHCTBUS HAl
BEKTOpaMH HW  MaTpPHIIAMH.
VYMeTh HcCIenoBaTh CUCTEMEI

KCHEPHBIX IUCIATLIAH JIMHEHWHBIX anredpanuecKux
OIIK-1.2 YPaBHEHHMHA. YMETb BBIYHUCIATH
YMeeT IpUMEHATh MeTo/pl Mate- | [LPCACIEL A epermpoBars,

HAaXOJMTh BKCTPEMYMBI,

MaTUYECKOI'0 aHaJIu3a U MOJEIIH-
poBaHus B PO eCcCHOHATBHOM
JIeATEIbHOCTH

OIIK-1.3.

Bnaneer HaBbIKaMH TeopeTHYE-
CKOT'0 U SKCIIEPUMEHTAIBHOTO
UCCIIEIOBaHMS B MPOPECCHOHATb-
HOU J€ATEIbHOCTH

HauOoJIbllleeE M  HauMEHBIIIEE
3HaYeHHUE, HUCCIenoBaTh (yHK-
UM OJHOW JEeHCTBUTEIbHOMI
nepeMeHHoil u (QyHKOMHA He-
CKOJIBKUX TEPEMCHHBIX. YMETh
BBIYMCIIATh  HEOIPE/ICIICHHEIE,
OmpeNeIeHHbIE W HECOOCTBEH-
HBIC HHTETPAJIbl, HHTETPHUPOBATH
muddepeHIraTbHbIC YPaBHEHUS
MIEPBOTO W BBICHIUX IOPSJIKOB.
Bnanets mpuOIMKEHHBIMU BbI-
YHCIICHUSIMHU, BBIYHCIICHUE TIpe-
JICJIOB ¥ HMHTETPAJIOB C IIOMO-
IO PSIOB.

Tab6numa 2 — [TaciopT ¢oHIa OIEHOYHBIX CPEICTB

KounTtposmpyemsie ®opmupyemass | HammenoBanue
pasaeibl (TeMbl) KOMITeTEHIUA OLIEHOYHOI'0 IokasaTenu OLEHKHU
AMCUMILIMHBI CpeAcTBa
JIuneiinas aareopa. OIlK-1 PacuetHo- JleMoHCTpHUpyeT IpakTHue-
AHaluTHYECKAS reomMeT- rpaduyeckas | CKOe HCIOJb30BaHUE MarTe-
pus pabora MaTUYECKUX METOJO0B U aHa-
JUTUYECKUX aJITOPUTMOB JUISL
aHanu3a 3ajad
IIpenen u npousBoaHas OIIK-1 KontponbHast | /lemoHCTpUpyeT mpakTuye-
pyHKuMT paborta CKO€ WCIIOJIb30BAaHUE MaTe-
MAaTU4YECKUX METOJOB U aHa-
JUTUYECKUX aJITOPUTMOB IS
aHanu3a 3ajad
AHaIUTHYECKAS reoMeT- OIlK-1 Tect OcyiecTBisieT BEIOOp Mate-
pus MaTU4YECKUX Ollepaluid W
AQHAJTMTUYECKUX AJTOPUTMOB
JUIsL pELICHUs TEKyIed Ma-
TEMaTHYECKOH 3ajaun
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IIpuMeHeHre MPOU3BOI- OIlK-1 PacuetHo- JleMOHCTpUpYET TpaKTHYe-
HOM rpapuueckas | CKO€ HCIOJIb30BaHUE MaTe-
pabota MaTUYEeCKHX METOJIOB U aHa-
JUTUYECKUX AITOPUTMOB JJIst
aHaJM3a 3a/1a4
DyHKIUHN OJHOM Iepe- OIlK-1 KonrtposbHast | JleMOHCTpUpYeT —IpaKkTH4e-
meHHo#. HeonpeneJien- pabota CKO€ HCIOJIb30BaHUE MaTe-
HBbIH MHTErpaJ MaTH4YECKUX METOJ/IOB U aHa-
JUTUYECKUX AJITOPUTMOB JIJIs
aHaJIM3a 3a/1a4y
NudpdepeHunanbHoe HC- OIlK-1 Tect OcymiecTBisieT BBIOOp Mare-
yuciaeHue GyHKIMU 011- MaTU4YECKUX Ollepaluid U
HOIi IepeMeHHOoI aHAJIMTUYECKUX aJTOPUTMOB
JUIsL PELIeHMUs TEKyIlleHd Ma-
TEMAaTU4YEeCKOH 3a/1a4u
OO0bIkHOBeHHBIE TH(pPe- OIlK-1 PacuerHo- JleMOHCTpUpYyeT —IpaKTHye-
peHIMAIbHbIE YPaBHe- rpaguyeckas | CKOe€ HCIOJIb30BaHUE MaTe-
HUA pabora MaTHYECKUX METOJIOB U aHa-
JUTUYECKUX AJITOPUTMOB JIJIst
aHaJIM3a 3a/1a4y
Psaabi OIlK-1 Kontponbhast | JleMOHCTpUpyeT IpakTH4e-
pabora CKOE€ MHCIIOJIb30BAaHUE Mare-
MaTUYEeCKMX METOJIOB U aHa-
JUTUYECKUX AITOPUTMOB JJIst
aHaJu3a 3a/1a4
HNHTerpajbHbie HCYHUC- OIlK-1 Tect OcymiecTBiseT BBIOOp MaTe-
JieHus1 GYHKIHMH OAHOI MaTUYeCKUX oOIepauuil u
nepeMeHHOM AQHAIUTUYECKUX aAJITOPUTMOB
JUI pelleHHs] TeKylled Ma-
TEMaTUYECKON 3a/1a4u

Meroanueckue Matepuaisl, ONPEACIAIONINE TPOLEIyphl OLEHUBAHNS 3HAHUMN, YMEHUH,
HaBBIKOB U (MJIM) OMBITA EATEILHOCTH, IPEACTABICHbI B BUJIE TEXHOJIOTMUECKONW KapThl TUCIIHU-

IUTMHBI (Tabnuua 6).

Tabnuna 6 — TexHojornueckas Kkapra

HaumeHoBa-
HIxkanaa
HHUEe Cpokn P Kpurepun
OLICHOYHOI'0 BbINOJIHEHHU A - OLICHMBAHUSA
cpeacTBa
1 cemectp

Ilpomesrcymounas ammecmavusn ¢ gpopme 3auem c oyeHKoul

1 | PacuerHo-
rpaduyeckas
pabora

8 Hemens

15 6amoB

15 6aniaoB - CTYAEHT MOJHOCTHIO BHI-
MOJTHUJI 3a/laHue, MOKa3al OTIMYHBIE
YMEHUSl M HaBBIKH B paMKaX yCBOCH-
HOro yueOHOro Marepuania,
TpojbHas paboTa odopmileHa aKKy-
paTHO M B COOTBETCTBUU C HPEIbSB-
JSIEMBIMH TPEOOBaHUSMH.

10 6amnoB - CTYAEHT MOJHOCTBIO BbI-

KOH-
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxku
BbINOJTHEHH S

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

MOJIHWII 3aJlaHue, TI0Ka3ajl XOpOIIHe
YMEHHUS HaBBIKH B PAMKax YCBOCHHOIO
ydeOHOro Marepuansa, HO HE CMOr
000CHOBaTh ONTHMAIBLHOCTH MPEIIIO-
JKEHHOTO PEUICHUS, 00nyujeHbl 00HA
unu 08e HemouyHOCmu, eCTh HEI0CTaT-
KH B 0(hopMIICHHH.

6 0amioB - CTyIEHT IOJHOCTHIO BBI-
MOJIHWJI 3a/IaHKE, HO JIOMYCTHJI CYIIIe-
CTBCHHBIC HETOYHOCTH W TIpyObIC
omuOKH, HE TMPOSBHI YMEHHUs IIpa-
BHJIBHO HHTEPIPETHPOBATH IOJIYYCH-
HbIC PE3yJIbTAaThl, KauecTBO odopmiie-
HUS KUMEET HEeJIOCTATOYHBIH YPOBCHbD.

0 O6amnoB - CTyaeHT HE MOJHOCTBHIO
BBITMIOJTHWI 33JaHHe, TPU 3TOM IPO-
SIBUJ HEJIOCTATOYHBIH YPOBEHb YyMe-
HUM ¥ HaBBIKOB, a TaK)Ke HECIIOCOOEH
MOSICHUTD TMOJIYYEHHBIH pe3yNbTarT.

KoHntponbHas
pabora

14 wenens

15 Gaiuios

15 6amnoB - CTyIEHT MOJHOCTHIO BBI-
HOJHUJI 3aJlaHie KOHTPOJbHOU pabo-
TBI, TIOKa3aJl OTJIIMYHBIE YMEHHA W
HaBBIKM B paMKaX YCBOEHHOI'O yueol-
HOI'0 MaTepuaiia, KOHTpOJbHas paboTa
oopmieHa akKypaTHO U B COOTBET-
CTBHHM C TPEIbSBISEMBIMH TpeOOBa-
HUSIMH.

10 6amnoB - CTyeHT MOJTHOCTHIO BhI-
HOJHUJI 3aJlaHhe KOHTPOJbHOU pabo-
TBI, TIOKA3aJI XOPOIINe yMEHHS HaBbI-
KA B PaMKax YCBOEHHOIO y4eOHOro
MaTtepuanga, HO He cMOr 0OOCHOBATh
ONTUMAJIBHOCTh MPEJIOKEHHOTO pe-
IICHUs, JOMYIICHBI OJIHA WM JIBE He-
TOYHOCTH, €CTh HEIOCTaTKU B 0(OpM-
JIEHUH KOHTPOJIbHON pabOTHI.

5 6amioB - CTyIeHT MOJHOCTBIO BBI-
TOJTHWJI 3aJlaHue KOHTPOJIBHOM pabo-
Thl, HO JOMYCTHJI CYIIECTBEHHbIC He-
TOYHOCTH U TpyOble OMMOKH, HE MPO-
SBUJI YMEHHUS NPABWIBHO HHTEpIpe-
THUPOBAaTh TMOJyYCHHBIE PE3yJIbTATHI,
KayecTBO O(opMIIeHHST KOHTPOJIbHOU
paboThl MMEeT HENOCTATOYHBIN Yypo-
BEHb.

0 O6amnoB - CTyaeHT HE TOJHOCTBHIO
BBINOJIHWI 33JJaHUe KOHTPOJILHOM pa-
00TBI, MPU 3TOM NPOSBUI HEIOCTa-
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Haumenona-

Ixana
HHE Cpoxku — Kpurepun
OIIEHOYHOIr0 | BBINOJHEHUSs - OlleHHBAHUS
cpeacTBa

TOYHBIN YpOBEHb YMEHUN M HABBIKOB,
a TaKXe HECTOCOOCH MOSICHUTH TOIY-
YeHHBIN pe3ynbTar.

3 | Tecr 10 Henens 10 6amnoB 10 6ammo - 91-100% mnpaBUIIBHBIX
OTBETOB — BBICOKHMI YpPOBEHb 3HAHWIA,
YMEHHI U HaBBIKOB;

8 GamnoB - 71-90% % npaBUIBHBIX
OTBETOB — JIOCTATOYHO BBICOKHUM ypO-
BEHb 3HAHUM, YMEHUI 1 HABBIKOB;

5 6amnoB - 61-70% mpaBUIBHBIX OT-
BETOB — CpEJAHUN YypOBEHb 3HAHUMH,
YMEHHI U HaBBIKOB;

3 Oamna - 51-60% mnpaBUIBHBIX OTBe-
TOB — HU3KHMM YPOBEHb 3HAHHH, yme-
HHUM 1 HaBBIKOB;

0 6amtoB - 0-50% mpaBUIBHBIX OTBE-
TOB — OYEHb HU3KUU YPOBEHb 3HAHUH,
YMEHUH U HAaBBIKOB;

Texymuii KOHTPOJIb: - 40 0ayuIoB -

HUTOI'O: - 40 6amioB

Kpurtepnu onieHKH pe3yibTaToB 00y4eHHs M0 AUCHHUILINHE:

0 — 64 % oT MaKCUMaJIbHO BO3MOXXHOIH CyMMBI 0aJJIOB — «HEYIOBIETBOPUTEIHLHOY» (HEI0CTa-
TOUYHBIN YPOBEHb JUIs IPOMEXKYTOUHOM aTTeCTallK 110 JUCLUIUINHE);

65 — 74 % 0T MakCUMaJIbHO BO3MOKHOW CyMMBbI 0aJIJIOB — «yJ1OBJIETBOPUTEIHHO» (IIOPOTOBBIi
(MMHMMAJIBHBIN) YPOBEHbD);

75 — 84 % 0T MakCHUMaJIbHO BO3MOXHOW CyMMBbI 0aJlJIOB — «XOPOLIO» (CPEIHUN YPOBEHbD);

85 — 100 % oT MakcMMaJbHO BO3MOYKHOW CYMMBI OQJIJIOB — «OTJIMYHO» (BBICOKHU (MaKCH-
MaJIbHBIH) YPOBEHb)

2 ceMecTp
Ilpomescymounan ammecmayus 6 hopme 3auem ¢ oueHKou
1 PacuetHo- 8 Hemens 15 GamoB 15 GamioB - CTYIEHT MOJHOCTBIO BHI-
rpapuyeckas MOJHWUII 3aJaHue, MOoKa3aldl OTIUJHEIC
pabota

YMEHHsSI U HaBBIKM B paMKax YCBOCH-
HOTO Yy4yeOHOro Marepuana, KOH-
TpoibpHas paboTa odopmileHa akKy-
paTHO W B COOTBETCTBHH C TIPEIbSIB-
JSIEMBIMU TPEOOBAHUSIMHU.

10 6amnoB - CTyIeHT MOTHOCTHIO BHI-
MOJTHWJI 3a/IaHHe, TIOoKa3al XOpOIlne
YMEHHSI HABBIKH B paMKaxX YCBOCHHOTO
yuyeOHOro MaTepuaiga, HO HE CMOT
000CHOBaTh ONTHUMAJIBHOCTH MPEAJIO-
KEHHOTO PEIICHHS], OOnyUeHbl 00HA
unu 08e HemoyHOCmu, eCTh HeJO0CTaT-
KU B 0D OpPMJICHHH.

6 O6amnoB - CTyIEHT TMOJHOCTHIO BHI-
MOJIHUJ 3aJ]aHKe, HO JOMYCTUI CyIIle-
CTBEHHBIC HETOYHOCTH U TpyOBIe
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxku
BbINOJTHEHH S

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

omuOKH, HE TMPOSBWI YMEHHUs IIpa-
BHJIBHO HHTEPIPETHPOBATH IOJIYYCH-
HBbIC PE3yJIbTAaThl, KauecTBO odopmiie-
HHUSI KMCCT HEJIOCTATOYHBIH YPOBEHb.

0 O6amnoB - CTyaeHT HE MOJHOCTBHIO
BBIIIOJIHWJI 3aJIaHUE, IIPH 3TOM IIPO-
SIBUJ HEJIOCTATOYHBIH YpPOBEHb YyMe-
HHMI U HaBBIKOB, a TaK)KE€ HECIIOCOOEH
MOSICHUTD TTOJTYYCHHBIA pE3ysIbTaT.

KoHntposbHas
pabora

14 nenens

15 6anmos

15 6amioB - CTyIeHT MMOJIHOCTHIO BBI-
HOJIHWII 33JlaHHE KOHTPOJBHOU pabo-
ThI, MOKa3aJl OTIWUYHBIE yMEHUS H
HaBBIKM B paMKax yCBOEHHOro y4eoO-
HOTO Marepuaia, KOHTpOJIbHas padoTa
oopmIiIeHa aKKypaTHO U B COOTBET-
CTBUU C TPEIbSABISEMBIMUA TpeOOBa-
HUSIMU.

10 6ammoB - CTyJIEHT MOJHOCTHIO BBI-
MOJTHWI 33JjaHhe KOHTPOJBHOUM pado-
ThI, TIOKa3aJI XOPOIIIUE YMEHHS HABHI-
KM B paMKaX YCBOEHHOIO Yy4eOHOro
MaTepuaia, HO He cMor O0OOCHOBATh
ONTUMAJIBHOCTh TPEATIOKEHHOTO pe-
IICHHUS, TOMYIICHBI OJTHA WJIM JIBE HE-
TOYHOCTH, €CTh HEJOCTaTKU B 0POpM-
JICHUU KOHTPOJIbHON paOOTHI.

5 6amnoB - CTyAeHT MOIHOCTHIO BBI-
TOJTHWJI 3aJlaHue KOHTPOJIBHOW pabo-
ThI, HO JIOMYCTUJ CYIIECTBEHHbIC He-
TOYHOCTH U TpyOble OMMOKH, HE MPO-
SBIJI YMEHHUS MPaBWIBHO HMHTEPIpe-
TUPOBATh IOJIYYCHHBIC PE3YJIbTATHI,
KayecTBO O(OpMIIEHUS KOHTPOJIHHOU
paboThl MMEET HENOCTATOYHBIH Yypo-
BEHb.

0 O6amnoB - CTyAeHT HE TOJIHOCTHIO
BBITIOJHUII 3aJ]aHie KOHTPOJIBHOU pa-
0O0THI, TIPH AITOM TMPOSBUI HEIOCTa-
TOYHBI YPOBEHb YMEHHI U HaBBIKOB,
a Tak)ke HECIOCOOEeH IMOsSCHUTH TOJTY-
YEHHBIN pe3ynbTar.

Tect

10 Hemensa

10 6ammoB

10 6ammoB - 91-100% npaBUIBHBIX
OTBETOB — BBICOKMI YpOBEHb 3HAHWH,
YMEHUH U HAaBBIKOB;

8 GammoB - 71-90% % mpaBHIBLHBIX
OTBETOB — JIOCTAaTOYHO BBICOKHU ypO-
BEHb 3HAHWM, YMEHUI U HABBIKOB;

5 GamnioB - 61-70% npaBUIBHBIX OT-
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Haumenona-

HIxana

HHE Cpoxku Kpurepun
OLEHOYHOTO | BBINOJHeHHs1 | © oiHBa- OlleHHBAHUS
CpeAcCTBa s

BETOB — CpPEJAHUN YypOBEHb 3HAHUMH,
YMEHHI U HAaBBIKOB;
3 Oamia - 51-60% mnpaBUIBHBIX OTBe-
TOB — HU3KHM YPOBEHb 3HAHUMU, yme-
HUH ¥ HaBBIKOB;
0 6amtoB - 0-50% mpaBUIBHBIX OTBE-
TOB — OYE€Hb HU3KUU YPOBEHb 3HAHUM,
YMEHUHN U HAaBBIKOB;

Tekyiuii KOHTPOJIb: - 40 6amioB -

HUTOI'O: - 40 6annos

Kpurtepun oueHku pe3yibTaToB 00y4eHUsl 10 JUCHUIINHE:

0 — 64 % oOr MakCUMaJbHO BO3MOXXHOH CyMMBI OaUIOB — «HEYIOBJIETBOPHUTEIHHO

(HeIOCTaTOYHBIN YPOBEHD Ul IPOMEXKYTOUHOM aTTeCTal[uy 110 AUCLIHUILIINHE);

65 — 74 % oOT MakKCHUMaabHO BO3MOXHOW CyYMMBI 0ajlloB — «YyJIOBJIETBOPUTEIHHOY

(moporoBblii (MUHUMAJIbHBINA) YPOBEHb);

75 — 84 % 0T MakCUMaJIbHO BO3MOXHOW CyMMBbI 0aJlJIOB — «XOPOLIO» (CPEIHUN YPOBEHbD);
85 — 100 % oT MakcMMaJbHO BO3MOXKHOW CYMMBI OQJIJIOB — «OTJIMYHO» (BBICOKHU (MaKcCH-

MaJbHBIN) YPOBEHB)

3 cemectp

Ilpomerncymounaa ammecmauusn ¢ popme IK3amen

1 PacueTHo-
rpadudeckas
pabora

9 Henena

15 6ammoB

15 6Ga/ioB - CTYAEHT MOJHOCTBHIO BBI-
MOJTHUJI 3aJlaHue, MOKaszajl OTIMYHBIC
YMEHHSI U HaBBIKM B paMKax YCBOCH-
HOro yd4yeOHOro MaTepuana, KOH-
TpoibHas paboTa odopmileHa aKKy-
paTHO U B COOTBETCTBUU C TNPEAbSB-
JSIEMBIMU TPEOOBAHUSIMHU.

10 6amnoB - CTYIEHT MOJHOCTHIO BbI-
MOJIHWJI 3aJaHMe, TOKa3ajl XOpOIIHe
YMEHHUsSI HaBBIKH B paMKax YCBOCHHOTO
ydeOHOro Marepuaia, HO HE CMOr
000CHOBaTh OMNTHUMAIBHOCTh MPEAJIO-
JKEHHOTO PEIIEHUs, 0Onyujenbl 00OHA
U 08e HemoyHOCmu, eCTh HeIO0CTaT-
KU B 0()OPMIICHUH.

6 OamnoB - CTYAEHT MOJHOCTHIO BBI-
TIOJTHIJI 3aJlaHue, HO JIOMYCTHJI CyIIe-
CTBEHHBbIE HETOYHOCTH U TpyObIe
OIMOKM, HE TPOSBHWI YMEHHS TIpa-
BUJILHO WHTEPIPETHPOBATH IMOTYYCH-
HbI€ pe3yibTaThl, Ka4ecTBO oopmIe-
HUS UMEET HEJIOCTATOYHBIN YPOBEHb.
0 O6amnoB - CTyaeHT HE TOJHOCTBHIO
BBITIONTHWJI 3aJjaHue, TPU ITOM TPO-
SBHJI HEJIOCTAaTOYHBIH YPOBEHb yMe-
HUN ¥ HaBBIKOB, a TaK)Ke HECTIOCOOEH
TTOSICHUTP ITOJTYICHHBIH PE3yJIbTaT.

21




Haumenona-

IMkana
HHE Cpoxku —— Kpurepun
OLIEHOYHOI'0 BBLINOJTHEHUS - OlleHNBaHUSA
cpeacTBa
2 KonTponbshas 15 "Henensa 15 6amioB 15 6ammoB - CTyIeHT MOJHOCTHIO BHI-
pabora MOJTHWJI 3aJJaHue KOHTPOJIBHOM pado-

Thl, MOKa3ajl OTJIWYHbIE YMEHUS HU
HaBBIKM B paMKax YCBOCHHOTO yueO-
HOT'0 MaTepuala, KOHTpOJIbHas paboTa
odopMiieHa aKKypaTHO M B COOTBET-
CTBUU C NpPEIbSABISEMBbIMU TpebOoBa-
HUSIMHU.

10 6ayoB - CTyIEHT MOJTHOCTHIO BBI-
MOJIHWJI 3aJlaHue KOHTPOJIbHOM pabdo-
ThI, IOKAa3aJ] XOPOIIUE YMEHUS HaBbI-
KH B PaMKaX YCBOEHHOrO Yy4eOHOTO
MaTepuana, HO He cMOr O0OOCHOBAaTh
ONTUMAJILHOCTh TPEIIOKEHHOTO pe-
IICHUS, TOMYIICHbI OJIHA WJIH JIBE He-
TOYHOCTH, €CTh HEJJOCTATKH B 0POpPM-
JICHUH KOHTPOJIBHON pabOTHI.

5 6amnoB - CTyAEHT MOJTHOCTHIO BBI-
MOJTHUI 3aJjaHie KOHTPOJBHOU pado-
ThI, HO JIONYCTWJI CYIICCTBCHHBIC He-
TOYHOCTH U TpyObIe OMIMOKH, HE MPO-
SBIJI YMCHHUS TPABWIBHO HHTEPIPE-
TUPOBATh IMOJIyYEHHBIE PE3YJbTATHI,
Ka4ecTBO O(OpMIICHHS KOHTPOJIBHOM
paboThl MMEET HEIOCTATOYHBIN ypo-
BCHb.

0 GammoB - CTyaeHT HE MOJIHOCTHIO
BBINOJHWI 33JjlaHu€ KOHTPOJBHOU pa-
0OTBI, MPU 3TOM TPOSBUI HEIOCTa-
TOYHBI YPOBEHb YMEHUHN U HABBIKOB,
a TakXe HECrOCOOEH MOSICHUTH MOIY-
YEHHBIN pe3ynbTar.

3 Tect 16 nHenens 10 6amnoB 10 6amnoB - 91-100% mpaBUIBHBIX
OTBETOB — BBICOKHMI YpPOBEHb 3HAHW,
YMEHHI U HABBIKOB;

8 OamioB - 71-90% % mnpaBUIBHBIX
OTBETOB — JIOCTaTOYHO BBICOKHH ypo-
BEHb 3HAHWI, YMEHHI1 U HABBIKOB;

5 GamnoB - 61-70% mpaBUIBHBIX OT-
BETOB — CPEIHMI YypOBEHb 3HAHUM,
YMEHHI U HABBIKOB;

3 Oamna - 51-60% mnpaBUIBHBIX OTBE-
TOB — HU3KUM YpOBEHb 3HAHUU, yme-
HUH 1 HABBIKOB;

0 6amnoB - 0-50% mpaBUIBHBIX OTBE-
TOB — OYE€Hb HU3KHW YPOBEHb 3HAHUM,
YMEHHI 1 HABBIKOB;

Texyuuit KOHTPOJIb: - 40 6asoB -
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HHUE

Haumenona-

OI[€HOYHOT0
cpeacTBa

Cpoxku
BbINOJTHEHH S

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

DK3aMeH:

60 Gamios

60 OamnoB - 91-100% mpaBHIBHBIX
OTBETOB — BBICOKHMI YpOBEHb 3HAHW,
YMEHHI U HAaBBIKOB;

50 GamnoB - 71-90% % mnpaBUIBHBIX
OTBETOB — JIOCTaTOYHO BBICOKHIl ypo-
BEHb 3HAHWUM, YMEHUU U HABBIKOB;

40 6aynoB - 61-70% mnpaBUIIBHBIX OT-
BETOB — CPEIHMI YpOBEHb 3HAHUM,
YMEHHI U HAaBBIKOB;

30 6amna - 51-60% mpaBUTBHBIX OTBE-
TOB — HU3KHUI ypOBEHb 3HAHUU, yme-
HHUM ¥ HaBBIKOB;

0 6amnoB - 0-50% mpaBUIBHBIX OTBE-
TOB — OYECHb HU3KHUW YpPOBEHb 3HAHUH,
YMEHH 1 HAaBBIKOB;

HUTOI'O:

100 6amnoB

Kpurtepuu oneHk# pe3yIbTaToB 00y4eHHsI M0 JHCHHUILINHE:

0 — 64 % oOr MakCHMaJbHO BO3MOXXHOH CyMMBI OaUIOB — «HEYIOBIIETBOPHUTEIHHO
(HEZOCTAaTOYHBIN YPOBEHB JJIsl IPOMEXYTOYHON aTTECTAllUH 110 TUCIHUILINHE);

65 — 74 % OT MakCUMalbHO BO3MOKHOW CYMMBbI OalIOB — «yJOBJIETBOPUTEIHHO»

(moporoBbli (MUHUMAJBHBIN) YPOBEHb);

75 — 84 % OoT MakCUMaJIbHO BO3MOXHOW CyMMBbI 0aJlJIOB — «XOPOLIO» (CPEIHUN YPOBEHbD);
85 — 100 % oT MakcuManbHO BO3MOXKHOI CYMMBI 0aJIJIOB — «OTJIMYHOY (BBICOKUH (MaKCH-

MaJIbHbIN) YPOBEHbD)

3agaHus 1/ TEKylero KOHTPOJIs

KourpoanHbie padoThl

KP-1: «aopenen, npon3BoHAS)

1. Beruucaure MpeIesIbl, HE UCTIOJIB3Ys npaBwio Jlonuranis.
1-cos 2x
x=0 COS 7 X —CO0S 3X

x* -1
2

lim—,
-1 2x% — X

-1

lim

X+4,

tgx —sin x
im-———————
=0 x(1— cos 2x)

X < -1,

2. UccnenoBath (yHKIMIO f(x)={x*+2, —1<x<1, Ha HENPEPHIBHOCTh U IO-

CTPOUTH ee Tpaduk.

3. Haittn y'(x):

:—+_
y 16x2 +8x+3 /2

4x+1 1

4. Haiitu y'(x) u y"(x):

a)yzey+4x;

2X,

23

x>1.

X =6c0s°t,
b) .
y = 2sin’t.




KP No2 — «d)VHKI_II/II/I HECKOJILKMX IIEPEMEHHBIX, HEONPEACICHHBIN MHTErPAJD

1. Haiftu yacTHBIC TPOU3BOAHBIC (PYHKITUH

7= In(y2 —e*X).
2. Tloka3aTh, 9YTO BEITIOJIHSIECTCS TOXKICCTBO
0%z 9%z
—+——5=0,T0€ 2= In(x +y +2x+1)
x?  oy?

3. Berauciuts HCOIIPCACIICHHBIC MHTCTPAJIbI:

x: 3) I‘\‘/ln (3x D 4o

1) [sin®2x-cos 2xdx ; 2) e :
j IG\/eX +1
4) | a;csmzxdx; 5) [(x—T7)cos2xdx.

—X

KP No3 — «psaab»

1) HccrenoBaTh Ha CXOAMMOCTD YHCIIOBBIC PSIJIBI:

n+5 n+l = (<"
a) Zl: : b) Z;, : c) Z;—\/HS\/W

2) Haiiti 00;1acTh CXOJIMMOCTH PSIOB:

5)" |

e} 1 0 N1 (X _
a "tg =, b -1
) 2xtg ) 2T
3) Berauciuts ¢ TouHoCThIO O =0,001:

a) b) [N+ ox.

1136

PacuyerHo-rpadundeckme padoTnl
PI'P-1: «JIuHeiiHag anreOpa ¥ aHAIUTHYECKAS TEOMETPHS)

1 3 1 2 -2
-4 0 3 0 0
1. Beruuciuth OonpeaAcCIIUTEIb (-3 3 1 -2 5, UCTIOJIB3YH:
0 3 0 0 2
2 6 1

-1
a) pasIoKEHHE MO 2-0H CTPOKE;
b) pasnoxenue 1o 4-oMy CTOJIOIY;
C) meron 3¢ (HEKTUBHOIO MOHIKCHHS MOPSIKA.
2. HccrmenoBarh cUCTEMY Ha COBMECTHOCTD. B cilydae COBMECTHOCTH PEILINUTH €€:
a) ITo popmynam Kpamepa;
b) C momots0 0OpaTHON MATPHIIBI;
c) Metoaom l"aycca.
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X; +2X, +3X, =-11,
4x, —2X, +5X; + X, =-11,
—2X, +3X, + X3 +2X, =3,
X, + X, —4X; +8x, =-11.
. UccnenoBaTth cucteMy Ha COBMECTHOCTb. B cilydae COBMECTHOCTH PEIIUTH €&
JTOOBIM METOJIOM:
2X, + X, = X3 =X, + X =1,
X, —2X, + X3+ X, —2X;, =0,
—AX, —2X, +2X; + 2X, — 2%, = 2.
. Janbl ypaBHeHus BBICOT TpeyroyibHuka ABC 2Xx —3y +1 =0, X+2y +1=0wu
KoOpIMHATHEl ero Bepmmubl A(2,3). Haittn ypaBrenus cropon AB n AC Tpe-
yTOJbHUKA.
. COCTaBUTH ypaBHEHHE IUIOCKOCTH, TIPoXosieil uepes Touky M(2,3,-1) u nps-
Myro X =t-3,y=2t+5,z=-3t+1.
. CoCTaBUTh ypaBHEHHE IUIOCKOCTH, IIpoXoxsmeil depe3 Touknm A(2,3,-1),

B(1,1,4) mepneHaMKyYIAPHO K IIOCKOCTH 2X — 4y + 37 +2 = 0.

. Toka3zats, 4TO mpsAMBIE %:y__—zl:% m3Xx+y-52+1=0,2x+3y-82+3=0
NEePHEHANKYJISPHBI.

. CocTaBUTh KAaHOHMYECKUE YpaBHEHHS MPSAMOM, NPOXOAAIIEd 4Yepe3 TOUYKYy
M(1,-5,3) mepreHMKy/IspHO K IpsiMbIM X = 3t + 1,y =-t—52=2t+3 un
y-2 z+1

3 -1

X
2

PI'P-2 "npumenenune npoun3BoaHON"

. Bammcars ypaBHEHHE KacaTeIbHOM K KPUBOM Y = X* —7X+4 B TOUKe ¢ abcIuc-
coit X = 1.

. 3aKOH JBIKCHHS MaTepHaIbHON TOUKH S =3t +t°. Haitru CKOPOCTb €€ JBUXKE-
HUS B MOMEHT BpeMeHu t = 2C.

. Hawntu npenensl, ncnonb3ys npasuio Jlonurans:

. Inx . Inx
b. lim—; b. lim—=.

x—1 Cth x—1 Cth
. OxHO uMeeT (GopMmy MPSIMOYTOJIbHUKA, 3aBEPIICHHOr0 MOoJykpyrom. llepu-
MeTp OkHa paBeH 15 m. Ilpu kakom panuyce moiaykpyra oKHO OyJeT Mmpomyc-

KaTbh HAMOOJIbIIIEE KOJIMYECTBO CBETA?

. IIpoBectn monHOE uccieaoBaHWe (DYHKIHH Y =

buk.

. 3
. HaliTn HanmMmeHbIlee U HanOOIbIIICe 3HAUYCHHUS (1)YHKLII/II/I y= 7+COSX Ha OT-

v
0,—|.
pesKe[ 2}

U TIOCTPOUTH €€ Ipa-

X+1
(x-1)°
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PI'P-3 "00bIkHOBEHHBIE b dDEepEeHIINATBHBIE VDABHEHUS"

1) Haiitu o6miee pemienne auddepeHInanbHbIX YPpaBHEHUI
a) (x2 +1)y’+4xy =3;
b) y"+2y(y')’ =0;
c) x*y"=(y");
d) y"-2y'+5y=10e* cos2x.
2) 3amucatb ypaBHEHHE KPUBOH, mpoxosieit yepe3 Touky A (0, 2), eciu u3Bect-

HO, YTO YIJIOBOW K03()(PHUIMEHT KacaTeabHOU B JIF0OOOM ee TOUKE paBHSETCS Op-
JIMHATE dTOM TOYKH, YBEJIMYEHHOM B 3 pasa.

Tect "AHanutnyeckas reomerpus"
Bompoc Ne 1: 3anumure ypaBHEHHE IPSIMON, COOTBETCTBYIOLIEE TaHHOMY PUCYHKY.

Bomnpoc Ne 2: YpaBHeHue na0ckoCTH, NPOXoAIiel uepes3 TOUKy Af (—1;—1;—1) u ock OX, umeer
BUJI...

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

1l x+y+z+3=0 2. x+z+2=0 . y+z+2=0 4.y-z=0

Bompoc Ne 3: Touka (-2;1) JI€KHT Ha MPSIMOH ¢ ypaBHCHHUEM. ..
BapuanTs! 0TBETOB: (BBIOEpPUTE HECKOJIBKO MIPABHIIBHBIX OTBETOB, BPEMsI 2 MUH)
1.3x—y+7=0 2.y=x-1 3. y=-2x-34. x4+2y-1=0

Bonpoc Ne 4: Ecin Touka P(xp; — 2:1) nmprHALIEKUT IUIOCKOCTH 4x + 5y — 62 =0, TO

KoopAuHaTa X[ paBHa
BBenute nmpaBUIIbHBIN OTBET (BpeMs 2 MUH).

Bomnpoc Ne 5: J[imHa oTpeska, oTcekaeMoro npsmoii 2% +37 =6 =0

BBeaure npaBuiibHbIM 0TBET (Bpems 1 MuH).

Ha ocu OY, paBHa...

Bonpoc Ne 6: Ykakute mpaBUiIbHOE COOTBETCTBHE MEXKAY YPABHEHUSIMHU U TUIIAMU YPaBHEHUH
IIPSIMOM Ha IUIOCKOCTH.

1. 2x—5y-9=10 2. y=-3x+7 3 x=6

BapuaHTbl 0TBETOB: (YKa)KUTE COOTBETCTBUS, BPEMS 2 MHH)

1. ypaBHEHUE TPSAMOH, MapalljiebHOI ocu abciucc. 3. ypaBHEHUE IPsIMOi1 B
OTPE3KaxX Ha OCAX

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

5. ypaBHEHUE NIPSIMOM, NapajuIeIbHON OCH OPAMHAT
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Bonpoc Ne 7: Vpasueruem npsmoii, mapamtensoit ¥ =% ~1 | gpngercs ...

BapuaHTbl 0TBETOB: (BBIOEPHUTE OJMH MPABUIILHBIA OTBET, BpEMs 2 MUH)
1 ¥y=—x+2 o yp=3x+2 g y=-3xtl 4 y=x-3

Bompoc Ne 8: YcraHoBUTE COOTBETCTBUE MEXKY YPAaBHEHUEM INIOCKOCTHU U €€ MT0JIO)KEHUEM B
IPOCTPaHCTBE

1. 2x43z+5=0 9 4y-z-3=0 3. 5x+2y-9=0 4, xt7y-2z=0
BapuaHThl 0TBETOB: (YKa)XHTE COOTBETCTBHSI, BPEMsI 2 MUH )

1. napamensHa ocu OY 2. nmapayuienbHa ocu OX 3. IpOXOJUT Yepe3 HavaIo
KOOpJIWHAT

4. mapamienbHa ocu OZ 5. mpoxoauT uepe3 ock OY

Bompoc Ne 9: TIpsimast mpoxouT depe3 TOYKU a0;0) 4

KO3(PHUITUEHT paBeH. ..
Beeaute npaBwibHBINA OTBET (Bpems 1 MuH).

B(=4:8) Torna ee yriosoi

Bonpoc Ne 10: Vpastennem npsmoii, neprenaukyisproit npsmoit 7 ~ 2* ¥3 | spnseres ...
BapuaHThl OTBETOB: (BBIOEPHTE OJIMH IPABUJILHBINA OTBET, BPEMS 2 MUH)
1 2JC—_}’+1:|:| 2 3JC—_}-’—5:0 3 X+2y+4:0 4 x+3y+12=0

3x -2y +z-6=0

Bompoc Ne 11: Toukoii nepecedeHust iI0CKoCTU ¢ oceto OX siBnsieTcs ...

Benute npaBUIbHBIN OTBET (BpeMs 2 MUH).

x—1_y+4 =z
BOHpOC No 12: HpHMa}I a 3 3 mapajjiejibHa IJIOCKOCTHA x—3y—-32=0

BBeauTe npaBmIIbHBINA OTBET (BpeMs 2 MHH).

IpH &, PAaBHOM. ..

Tect "AuddbepesunansHoe ucunciieane GYHKIIMA OIHONW nepeMeHHOn"

X

Bonpoc Ne 1: TIpousBoanas yactHoro 2% -1 paBHa ...
BapuanTs! 0TBeTOB: (BBIOEpUTE OJIMH MPABUIBHBIA OTBET, BPEMS 2 MUH)
) ) 1 4x-1

1. 2x-1 2. (2x-1)° 3 (2x-1)° 4 (2x-1)°

Bompoc Ne 2: 3Hauenne nponssoHoi hyHkmn Y = X - €2 B touke * = ~1 pasro...

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

OJIHOBPEMEHHO BBINIOJIHAIOTCS YCIOBUS
BapuanTtsl 0TBETOB: (BbIOEpUTE OJIUH MPABUIBHBIA OTBET, BPEMS 2 MUH)
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Bormpoc Ne 4: Jlan rpaduk GpyHKIIUN r=1r (I) . \

Toraa BepHBI YTBEpkKACHHUS ... BapraHThl OTBETOB: (BBIOEPUTE HECKOIBKO MPABUIHHBIX
OTBETOB, BPEeMs 2 MHH)

1. /)= 0 npu ¥ € ©:1) 2. f"(x)>0 npu * L)
3. 7 (x) <0 npu * € (_ oo;[}) 4. X=2 x=4 _ oun neperuda
5. £=0__ 1ouxa neperuoda

_ sindx

¥ -
Bonpoc Ne 5: 3nauenue npon3BoaHO#N QyHKIHH 7x+1 g rouxe * =0 PaBHO. ..

Bonpoc Ne 6: Ha pucynke nzobpaxes rpaguk GyHKIUU y=r) , 3JJaHHOM Ha UHTEpBaJIC
(=3;6)

‘_i,-'.i 3
A ™N

Sx)<0
Toraa 4rciio UHTEPBAIOB, HA KOTOPBIX , PaBHO ...

Tect "UnuTErpaapHbple MCUUCIEHNU D VHKIIMUA OJTHON IepeMeHHOi"

cdt

2 v
Bomnpoc Ne 1: UnTerpan “¢” +2 pageH ... Bapuantel oTBeTOB: (BbIOEpUTE OAMH MPABUIIBHBIH
OTBET, BpeMs 2 MHH)

1/2

1 1
[FfE)dr=-2  [2f(x)ds=3, [27(x)dx
Bonpoc Ne 2: Ecnu -1 u e TO UHTErpai - paBeH ...
25— x* ”
Bompoc Ne 3: Jlan unrerpan x . Torza 3amena nepemensoit * = 3 €081 ppyponur ero

K BUAY ...

I(4x3 = 2x)Inx dx

BOHpOC Ne 4: Ecnu B HCOMPCACICHHOM UHTCIPAJIC , IPUMCHSST MCTOL

WHTETPUPOBAHUS 110 YACTSIM MOJIOKHUTh, YTO u(x) =lnx . byHKIUSA vix) Oyzer paBHa ...

x+1

2
Bompoc Ne 5: [IpaBuiibHyio panuoHanbayio apo6b 3" MoxHO mpescTaBuTh B BHIe CyMMbI
npocTedmux Jpobeit ¢ HeolpeieIeHHBIMU KO3 (DUITUEHTaMH. ..
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_l[(Q\j’;—Sx +3)afx

Bonpoc Ne 6: Omnpenenennslii HHTErpai ° paBeH. ..

}amtg 2wy

2
Bompoc Ne 7: 3Hadenne unrerpamad T+ pagHo...

Bonpoc Ne 207: ITnomans ¢purypsl, n300paxeHHOH Ha pUCYHKE, ONPEIESETCS HHTETPAJIOM. ..
y 3

/3 y=-2x2+3

A
_!10 ]\ X

Bomnpoc Ne 8: OnpeenieHHbIA HHTErPall, BEIPAXKAIOIIUM IJI0IIA](b TPEYTOJIbHUKA C BEPIIMHAMUI

3aIlaHI/Iﬂ AJIsA l'[pOMC)KyTO‘lHOﬁ aTreCcralumn

OK3aMeH
KoHTpoJibHBIE BONIPOCHI K IK3aMEHY

WuTerpupoBanue paioHaIbHBIX JpOOeH.
HHTerpupoBaHne TPUTOHOMETPUYECKUX BBIPAKEHUH.
NHTerpupoBanne HppaMOHAIBHBIX BBIPAXKEHUN.
Onpenenennbiil uaTerpan. CBolcTBa ONPENEICHHOIO HHTErpala.
. OmnpeneneHHbll MHTErpal ¢ NEPEMEHHBIM BepxXHUM mnpezaenoMm. Popmyna HeroToHa-
JleliOHMLA.
6. 3amMeHa mepeMEHHOW B ONpeNeICeHHOM HHTerpaie. MHTerpupoBanue no vactsMm. Heco0-
CTBEHHBIEC UHTETPAJIBI.
7.  HecoOcTBeHHBIE HHTETPAIBI.
8.  Boruucnenue miomaneit miIockux Guryp.
9.  Brruncrienue JUIMHBI IyT'H KPUBOH B IPSIMOYTOJIBHBIX KOOPIUHATAX.
10. Beruucienue JUIMHBI IYyT'M KPUBOW B TOJISIPHON CHCTEMe KOOPAMHAT.
11. BeluucieHue AMHBI yTH KPUBOM, 3aJaHHON MTapaMeTPUUECKH.
12. Beluucienue oobema Tena BpalleHusl.
13. BeprunciieHue IO IN MTOBEPXHOCTH TEJIa BPAIICHHUS.
14. Jluneitnsle nu¢depeHmanbHble ypaBHEeHUs nepBoro nopsaka. Pemenue 3anaun Komu.
15. JIuddepennuanbubie ypaBHeHUs B MOJIHBIX auddepeHnnanax. YpasHenus bepuymnu. Pe-
nieHue 3anayn Komm.
16. uddepenunanpHple ypaBHEHUST BTOPOTO MOPSIKA, JOIYCKAIOIINE MMOHIKEHHUE TOPSIKA.
Pemenune 3anaun Komm.
17. JluneliHble OHOPOAHBIE YPABHEHMSI BHICIIMX NOpsAAKOB. Onpeaenutens BpoHckoro.
18. JIuHeiiHble OJTHOPOJHBIE YPABHEHUS BBICHIMX MOPSAKOB C MOCTOSHHBIMH KO3((UIMEeHTa-
mu. Pemenne 3anaun Komm.
19. JluneiiHble HEOAHOPO/HBIE YPAaBHEHMS BBICIINX MOPSAIKOB C MOCTOSIHHBIMU KO3 PHUIIHEH-
TaMU CO CHEIMaIbHOM MpaBoil 4acThIO.

GAwN e

Tunosblie IK3aAaMCHAIIMOHHBLIC 3a/1a4YM
1 2Xy”y/ — y/2 _1;
2. 1+y”?-2yy"=0;
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yy +y'’? =

y"—4y'+3y =xe¥

y" -2y’ -8y =x*;
s muddepeHrans,HOr0 YpaBHEHHS PEMInTh 3anaqy Komu, ecnu:
y"(X* +1) =2xy', »(0)=1,»(0)=3.
3+ 3\'/_ 2X

7. j—d [+/3+ dxj dx 3xdx j“l+|n2xdx [sin3x - cos 5xdx

’\/ _2X X

o v A~ W

dx
I3{/(2x+1)2 +2x+1

8.  BounciuTh HECOOCTBEHHBIN MHTETPAJ HIIH 10KAa3aTh €r0 PacX0AUMOCTh!
T dx

a) —_—

xInx
9. Haiitu mutomanp Gurypbl, orpaHiYeHHON JTHHUSMHE:
Xy=4 Xx+y-5=
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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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