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1 OO0mme mooxeHUus

Pabouas nporpamma nucuuminiasl «MaTeMaTuka» cOCTaBlI€Ha B COOTBETCTBUM € TpeOo-
BaHUSMHU (pefiepalIbHOTO TOCYJapCTBEHHOrO 00pa30BaTENbHOIO CTAaHJAapTa, YTBEPXKJIECHHOTO
npuka3zoM MunucrepctBa oOpasoBanus u Hayku Poccuiickoit @enepannun Ne 927 ot 19.09.2017,
U OCHOBHOH TpodeCcCHOHAIBHOW 00pa3oBaTeIbHON MPOrpaMMbl TOATrOTOBKH «IIpombInnieHHas
3JIEKTpOHUKay 1Mo HampasiaeHuto 11.03.04 "SnekrpoHrka 1 HAaHOJIEKTPOHHUKA'.

[IpakTryeckass MOJArOTOBKA peain3yeTcsi Ha OCHOBE NMPO(ECCHOHAIBHOTO CTaHJapTa T
29.007 «CIIEHUAJIUCT IIO ITTPOEKTUPOBAHMIO MUKPO- M HAHOPA3MEPHbIXO-
JIEKTPOMEXAHNYECKUX CHUCTEM». O6obOmenHas TpymoBas ¢yHkius: A. PaspaboTka
IIPUHIUIINATIBHOMN JIEKTPUYECKOU CXEMBI MUKPO-3JIEKTPO-MEXaHUUECKOM CUCTEMBI

3agaun Lenbto U3ydyeHUs: TUCLUIIIMHBI SBISETCS OCBOGHHE HEOOXOAMMOIo MaTeMa-

AACHUILINHBI THYECKOTO ammapara, ¢ MOMOIIBI0 KOTOPOTO pa3padaThIBAIOTCS M UCCIEIYIOT-
Csl TEOPETHYECKIE U SKCIIEPUMEHTAILHBIE MOJCTH OOBEKTOB MPOQEeCcCHOHAITb-
HOM JIesTeNbHOCTH

OcHoBHBIC JInneiinas anreOpa. OCHOBBI BEKTOpHON anreOpsl. OCHOBBI aHAIMTUYECKON

paszeinst / TeMsl reomMeTpuu. BBenenue B maremarmueckuii anamus. [{uddepeHnuanbHoe uc-

AUCIHILTHBL yrcenre (QyHKIMH OJHOM NepeMeHHON. MHTerpanbHoe McumcineHue (yHK-
MU OTHOW nepeMeHHOoW. DYHKIINK HECKOIBKIX nepeMeHHBIX. Jnddepeniu-
aJIbHble ypaBHEeHUsL. Teopus psijioB

2 IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs MO JUCHUILUINHE (MOIY.JI10),
COOTHECEHHBIX ¢ MHAMKATOPAMH JAOCTHKEeHUSI KOMIIeTe HIMii

[porecc n3ydeHuss AUCHUIIINHBI «MaTemaTuka» HampaBlieH Ha GOpMUPOBAHUE CIEIy-
ronmx komnereHui B coorercTBUU ¢ ®I'OC BO u ocHOBHOM 00pa3oBaTeIbHON MPOrpaMMoit
(Tabmnwura 1):

Tabnuua 1 — KoMnereHny 1 MHAUKATOPBI UX JOCTHKCHUS

Kon u HannmeHoBa- WHnukaTopsl TOCTUKEHUS [Imanupyemsbie pe3ynbTaThl 00yde-
HUE KOMIIETEHI[UH HUS 10 TUCLHUIIIINHE

OOmenpodeccnoHanbHBIC

OIIK-1 Cnocoben | OIIK-1.1 3naer ¢yngameH- | 3HaTh OCHOBHBIE MaTEMaTHYECKUE
UCIIONB30BaTh  II0- | TaJbHBIE 3aKOHBI HPUPOABI M | 3aKOHBI

JO>)KEHUS], 3aKOHBI M | OCHOBHBIC (M3UYECKHE U Ma-

METO/Ibl E€CTECTBEH- | TEMATHUECKHE 3aKOHBI

HBIX HayK W Mare-
MaTUKA JUIsl pellie-
HUA 3a4a4 HHXKEC-
HEPHOUN JesATEIbHO-
CTH

OIIK-1.2 VYmeer mnpuMEHATH
¢usnyeckue 3aKOHBI M Mare-
MaTHYECKUE METOMABI UL pe-
IIEHUs 3a7a4 TEOPETUUYECKOro
U TIPUKJIATHOTO Xapakrepa

Vmers INPpUMCHATh MaTEMAaTUYCCKUEC
MCTOJbI JIs1 aHaJIM3a 3ada4 TCOpPC-
THUYCCKOI0O W MPUKIAJHOIO XapaKrTe-

pa.

OIIK-1.3 Bnaageer HaBBIKAMH
WCIIOIb30BaHMS 3HAHUN u3u-
KA U MaTEeMAaTUKHU TIPU pelle-
HUH ITPAKTUICCKUX 337124

BJ'Ia)IeTI) HaBbIKaAMH HCIIOJIB30BaHUA
3HAHUN MaTeMaTHKH IIpu aHalin3e
MpaKTUYCCKUX 3aaa4




3 MecTo AUCHUIUTHHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Hucnummaa «Matemaruka» usydaercs Ha 1 2 kypce(ax) B 1 2 3 cemectpe(ax).

JucnumivHa BXOoIUT B cocTaB Onoka 1 «JucHUMIuHBl (MOIYIH)» U OTHOCHTCS K
00s13aTENbHON YacTu.

Jist OCBOCHMS TUCIUTUIMHBI HEOOXOJMMBI 3HAHU S, YMEHUS1, HABBIKH, CDOPMHUPOBAHHEIC B
MpoIIeCcCce U3YUEHHUsI Kypca MaTeMaTHUKHA 00Ieo0pa3oBaTeIbHON IIKOJIBI.

3HaHUs, YMEHHS W HaBBIKH, CGHOPMUPOBAHHBIE TIPU HU3YUYECHUHU AUCHHUIUIIHHBI
«MaremaTuka», OyqyT BOCTpEOOBAaHBI NMPU HM3YYEHUH MOCIEAYIOUMX AucuMIUIMH: MHpopma-
Tuka, Teopusi BeposSTHOCTEH M MaremaThdeckas craTucTuka, dusmka, DkoHOMHKa, be3omac-
HOCTb )KM3HEAEATENbHOCTH, T€OpPETUUECKUE OCHOBBI AJIEKTPOTEXHUKHU.

Jucnummnaa «MareMaTHKay 9acTUIHO peann3yercs B (opMe MPAKTHYSCKON MOrOTOB-
ku. [IpakTuueckas MOArOTOBKa OpPraHU3YeTCs IMYTEM BBIMIOJHEHHUS MPAKTHYEeCKUX padoT, BBI-
NOJIHEHUS pacu€THO-Tpadudeckoi paboThI.

Hucnuninna «MaTtemaTuka» B paMKax BOCIIUTATENIbHON pabOThl HampaBiieHa Ha GopMHU-
poBaHue y OOy4aroIMXCS YMEHHS CaMOCTOSITETbHO MBICIUTb, pa3BUBAeT MpodeccuoHanbHbIe
YMEHUSL.

4  O0beM IMCHMIUIMHBI (MOIYJIS) B 32a4€THBIX e JHHULAX € YKa3aHMEM KOJIHYeCTBa
aKajeMHU4YeCKHX YaCOB, BbI/IeJIeHHbIX HA KOHTAKTHYI0 padoTy o0y4yaroumxcs ¢
npenoaaBaresieM (110 BUAAM y4eOHbIX 3aHATHI) 1 HA CAMOCTOSITEJIbHYI0 padoTy
o0yuyaronmxcs

OOm@as TpymoeMKoCTh (00beM) TUCHHUIIINHBI cocTaBiisgeT 12 3.e., 432 akaz. Jac.
Pacnipenenenue o6bemMa AUCIUTIIUHBI (MOYIIS) TIO BUIaM YUEOHBIX 3aHSITUM PEICTaB-

JIEHO B Ta0IHUIE 2.

Tabnuna 2 — O6beM TUCHUIUTMHBI (MOAYIIS) M0 BUAAM YU€OHBIX 3aHATHH

Bcero akagemu-

O0BeM TUCHUIIHHBI
YeCKHX 4YaCO0B

OOmast TPYIOEMKOCTh JTUCIIHTIIHHBI 432

KonTakTHas ayauropHasi padora o0y4aronmxcsi ¢ npenojaparesem (1o

. 192
BHMJIaM y4eOHbIX 3aHSITHIi), BCEro

B Tom uuncne:

3aHSATHA JIeKIHOHHOTO THMA (JICKIIMH W WHBbIC yU4eOHBbIC 3aHATHS, MPEIy-
CMaTpHUBAIOIME MMPEUMYIICCTBCHHYIO Mepeaauy yaeOHON nH(opMaIuu rme- 96 (32/32/32)
JAaTOTUYECKUMH PAOOTHHKAMHU )

3aHSITHS CEMHUHAPCKOrO THMNA (CEMHHAPHI, MPAKTHYECKUE 3aHSATHS, MPaK-
TUKYMBI, JJaOOpaTOpHBIEC PabOTHI, KOJJIOKBUYMbI W MHBIC aHAIOTHYHBIC 3a- 96 (32/32/32)
HSTHS)

CamocrosiTesibHAsA padoTa 00y4alOIMXCsl M KOHTAKTHasi padoTa, BKITIO-
Yarom@asi TPYNIOBBIE KOHCYIbTAIlMU, WHIAWNBHUAYAJIbHYIO paboTy oOydaro-
IMXCS C MpenoaBaTessiMu (B TOM YHCIIe MHAUBUAyalbHbIe KOHCYIbTanuu); | 205 (80/80/45)
B3aMMO/ICHCTBHE B DJIEKTPOHHON HH(MOPMAIIMOHHO-00pa30BaTeILHOM cpejie

BYy3a

[Mpomexyrounas arrectanus oOydaronmxcs — 3adeT C OLEHKOW, 3ader ¢

. 35
OILICHKOM, DK3aMeH




5 Copepkanue TUCHUILVIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE 10 TeMaM
(pa3zesiam) ¢ ykazaHHeM OTBeJ€HHOI'O HA HUX KOJIMYeCTBa aKaJeMHu4eCKuX
4acoB M BUIOB y4eOHOM padoThI

Tabnuna 3 — CTpykrypa U coaepKaHue TUCHUIIITHHBI (MOJTYIIs)

Bupt yaeOHO# paboOThI, BKITIOYAs CaMOCTOSI-
TEIBHYI0 Pab0Ty O0YJaAIOIMXCS W TPYA0EM-
KOCTh (B yacax)

HanmenoBanue paznenos, TeM u cofepxkanne |KonrakrHas padora npenogaBarensi CPC
Martepuaia ¢ 00yJaroMMHUCs
Jlekuuu CeMI/H{apCKI/Ie Ha60pa-

(mpakTHde- | TopHBIE
CKUE 3aHATH

3aHATUS
Pa3zoen 1 J/luneiinasa anzeopa
Tema 1.1. Marpuisl u neficTBusi ¢ HUMH (KpoMme
oOpartHoii). Onpenenurenu N-ro MOpsAKa U UX 2 2 4
CBOMCTBA.
Tema 1.2. Cucrembl TMHENHBIX ypaBHEeHUN. Teo-
pema Kpamepa. Obparnas matpuiia. Marpudaaoe 2 2% 4

PEIICHUC CUCTCM.

Tema 1.3. Panr marpuinsl. Meron I'aycca pere-
HHUSI CHUCTEM JIMHEWHBIX ypaBHEHUU. Dopmynu- 5 2 6
poBka Teopembl Kponekepa - Kanemnu. OpHo-
POZIHBIE CUCTEMBI.

Pazoen 2. Bexkmopnasa anceopa

Tema 2.1. Bekropsl. JIluHeiiHble omepainuy Haj

BekTopamu. [Ipoekiusi Bekropa Ha ock. JlekapTo- 2 2 4
Bbl KOOPJIMHATHI BEKTOPOB U TOYEK.
Tema 2.2. CkansipHOE, BEKTOPHOE M CMEILAHHOE 2 o 4

IMPON3BCACHUS BEKTOPOB U UX IPUMCHCHUC.

Pa3zoen 3 Ananumuueckan zeomempus

Tema 3.1. Ilpsmas nuaus Ha miockoctu. Ilnoc- 5 2 4
KOCTb B IIPOCTPAHCTBE.

Tema 3.2. Ilpsimas B mpocTtpancTtBe. B3ammHoe
pAacIIOJIOKEHUE B IPOCTPAHCTBE JABYX IMPAMBIX, 2 2 4
MPSIMOU U TNIOCKOCTH.

Tema 3.3 Kpussie 2-to mopsiaka. [IpeoOpasoBa-
HUE cucTeM KoopauHart. [lpuBenenue k KaHOHU- - - 8
YECKOMY BHU]LY.

Tema 3.4. IloBepxHoctu 2-ro nopsjaka. Meron
"'ceyeHnil" MOCTPOEHUSI MOBEPXHOCTEM.

Pazoen 4. Beedenue 6 mamemamuueckuili anaius

Tema 4.1. MuaoxectBa. ®ynkius. O6macts ee
onpeneneHus. CroxkHble U 00paTHbIE QPYHKIIUH.
I'paduk pyaxumn. OCHOBHBIE HIEMEHTApHBIC 1 1 4
GyHKIIMHU, UX CBOMCTBA M Tpaduku. YucaoBas mo-
ciefoBarenbHOCTh U e€ npexaen. [penen ¢yHk-
MU Ha OECKOHEYHOCTH.




HanmenoBaHue pa3iesos, TEM U COJCpKaHUE
Marepuaa

Bunbr yaeOHo# paboThI, BKITFOYAs CaMOCTOSI-
TEJIbHYIO paboTy OOy4JaroNMXCsl U TPYHAOEM-
KOCTb (B yacax)

KonTakTHas pa60Ta npenogaBaTeiia

¢ 00yJaroumMMHuCs

Jlexun

CemuHapckue)
(mpakTHue-
CKHE 3aHATHI

Jlabopa-
TOPHBIC
3aHATUA

CPC

Tema 4.2. Ilpenen ¢ynknuu B Touke. OHOCTO-
pOHHUE npeaeiibl. BECKOHEYHO Masble U X CBOM-
cTBa. beckoneuHo 6oJbIME U UX CBOMCTBA, CBS3b
¢ 6eckoHeuyHO MaibIMU. OCHOBHBIE TEOPEMBI O
npenenax. HeonpeneneHnocTu.

Tema 4.3. IlepBslIii 1 BTOPOH 3aMeUaTeIbHbIE
npenensl. HempepeIBHOCT GyHKIIMHM B TOUKE U Ha
otpeske. Knaccugukanus Touek paspoia. CBoii-
CTBa HENpPEPbIBHBIX QYHKLIH.

1*

Tema 4.4. IlpousBonas pynkiuu. Cxema ee BbI-
yncinenus. ['eomerpruueckuii u pusndeckuii
CMBICII. YPaBHEHHUsI KaCATEIIbHON ¥ HOPMaJH K
KpuBOH. BeiBoa hopMyI Uit MpOU3BOIHBIX 3J1€-
MeHTapHBIX QyHKIui. [IpaBuna quddeperiupo-
BAHMSL.

Tema 4.5. Jlorapudmuueckoe muddepeHunpona-
Hue. [Ipon3BoHbIC HESBHBIX U ITAPAMETPHYECKUX
dyaxuuii. AuddepeHnnan u ero reoMeTpruIecKuit
cmbici. [IponsBoaabie 1 audpepeHIuansl Boic-
IMX TTOPSITKOB.

Pazoen 5 /lughghepenyuanvnoe ucuucnenue yynkyuu 00Hoil nepemennoi

Tema 5.1. OcHoBHBIE TeopeMbl AudPepeHITnaTb-
Horo wucumcienus (Pepma, Pomns, Jlarpanxka,
Koum). IlpaBuino Jlonurans.

Tema 5.2. ®opmynsl Teitnopa m MaxkinopeHa.
IIpumenenue.

Tema 5.3. MccnenoBanue QpyHKIMH Ha MOHOTOH-
HOCTb U 3KCTPEMYM.

Tema 5.4. NHTepBanbl BBINYKIOCTH, BOTHYTOCTH,
Touku mepernba rpaduka ¢ynkuuu. HaxmoHnHbie
ACHUMIITOTHI

Tema 5.5. [lonmHoe uccnaenoBanue QyHKIUN U TIO-
cTpoeHue ux rpadukoB. HaxoxneHue HamOOIb-
IET0 ¥ HAaUMEHBILIETO 3HAaYeHUU (QyHKIIMA Ha OT-
pe3ke. PemneHue nmpakThyecKux 3a/1ad Ha 3KCTpe-

MyM.

2*

Pazoen 6 Dynkyuu HeCKOJIbKUX NePeMEHHbIX

Tema 6.1. Omnpenenenve (QyHKIUU HECKOJIBKUX
nepemeHHbix (OHII). [Ipenen u HenpepbIBHOCTH
OHIL

1

1




Bunbr yaeOHo# paboThI, BKITFOYAs CaMOCTOSI-
TEJIbHYIO paboTy OOy4JaroNMXCsl U TPYHAOEM-
KOCTb (B yacax)

HammenoBanue pasnenos, TeM u cofepkanne  |KonrtakrHas padota npenogaBarensi| CPC
MaTepuana ¢ o0yyaroummucs
Jlexuuu |CeMuHapckue Jlabopa-

(paxTme- TOpPHBIE
CKHE 3aHATUA) sqpraris

Tema 6.2. Yactabeie npousBogubie @HIL ['eomer-
pHAYeCKass MHTEPIPETAUS YaCTHBIX [IPOU3BOIHBIX
dyHKIMM OBYX mepeMeHHBIX. [lomHOe mpupare- 1 1 2

nue. [uddepenuupyemocts u monubiil nudde-
penuman OHIL

Tema 6.3. [Ipon3BOJHBIE CIOKHOW U HEABHO 3a-
NaHHOW  (yHKIMHA. YacTHbIE NPOU3BOAHBIE U 4 4 8
J(pepeHranbl BHICHIMX TOPSIKOB.

Tema 6.4. KacarenbHasi JIOCKOCTh U HOPMaJlb K
noBepxHoctu. IloBepxnoctu ypoBHs. IIponsBon- 2 2 4
Hasl 0 HaINpaBJIEHUIO. [ palieHT.

Tema 6.5. Dxerpemym OHII. Heobxoaumoe u mo-
CTAaTOYHOE YCIIOBUS CYILIECTBOBAHUS IKCTpEMyMa 4 4 8
®HII. HaunOonrlllee 1 HanMEHEBIIIee 3HAYEHNE
OHII B 3amkHyTO# 007aCTH.

Pazoen 7 Humezpanvhoe ucuucienue QynKkyuu 0OHOU nepemeHHoul

Tema 7.1. IlepBooOpazHasi ¥ HeoNpeAeTIeHHBIN
uHTerpan. Tabmuma wuHTerpanoB. OCHOBHBIE 2 2 8
CBOWCTBA HEONPEACICHHBIX HHTETPAJIOB.

Tema 7.2. MeTobpl UHTETPUPOBAHUS: HEMOCPE-
CTBEHHOE, BHECEHHUE MO 3HaK U (depeHninana, 4 4 8
3aMEHOW MEPEMEHHOI, 110 YaCTSIM.

Tema 7.3. OcHoBHas Teopema anreOpsl. Paznoxe-
HUE MHOTOWICHA C ICHCTBUTEIBHBIMU KOA (-

HEHTaMH Ha JIMHEWHBIE U KBaIPaTUYHbBIE MHO- 4 4 8
kutenu. aTerpupoBanune panuoHaabHbIX APO-

oOel.

Tema 7.4. UnTerpupoBaHre TPUTOHOMETPUYE-

CKUX BBIpa)KCHUU. YHUBEPCaabHas IOJCTaHOBKA. 5 2 4

HuTerpupoBanue npocTeinmx UppauiuoOHAIBHO-
creit. [lonsTre o He GepymmXxcsi UHTETpajax.

Pazoen 8 Onpeoenennviit unmezpan

Tema 8.1. OnpenencHHbIN UHTETPal U €0 CBOM-
ctBa. ®opmyna HetoTona-Jleitbnuma. 3ameHa me-
pEeMEHHOU B oOmnpeAcnéHHOM wuHTerpane. HMure-
TPUPOBAHUE 110 YACTSIM.

Tema 8.2. T'eomeTpuueckue W MEXaHUYECKUE 4 4

IPUJIO’KEHUS OIIPEJIeIEHHBIX HHTEIPAJIOB. 10
Tema 8.3. HecoOGcTBeHHBIE MHTETpasbl. Dopmyra i ) 10
CumMricoHa.

Pazoen 9 Ooviknosennvle oughgpepenyuanvhvie ypasHenus
Tema 9.1. OCHOBHBIE MOHATHS M OMNpEJENeHHs. | 2 | 2 | | 2

7




Bunbr yaeOHo# paboThI, BKITFOYAs CaMOCTOSI-
TEJIbHYIO paboTy OOy4JaroNMXCsl U TPYHAOEM-
KOCTb (B yacax)

HammenoBanue pasnenos, TeM u cofepkanne  |KonrtakrHas padota npenogaBarensi| CPC
MaTepuana ¢ o0yyaroummucs
Jlexuuu |CeMuHapckue Jlabopa-
(paxTme- TOpPHBIE
CKME 3aHATHA)| naparig
3agaya Koum a1 ypaBHEHUI MEpBOro mopsiaka.
YpaBHEHUs ¢ pa3IEISIONMMUCS TEPEMEHHBIMU.
Tema 9.2. luddepenninanbubie ypaBHeHUS 1-10
MOpsIKa: JINHEHHBIE, OAHOPOIHBIE, B TIOJHBIX 2 2 2
muddepennnanax, bepuymu.
Tema 9.3. YpaBHEeHUS BBICIIMX MOPSJIKOB. 3aa4ya
Komm st ypaBHEeHU BhICIX TOPSIIKOB. MeTos 2 2* 2
MOHWKEHUS TOPsIIKA.
Tema 9.4. JIuneiiHble OTHOPOHBIC YPABHEHU S 4 4 4
BBICIMX NOPsKOoB. Onpenenurens BpoHckoro.
Tema 9.5. JIunetinsie HeogHOPOAHBIEC TU(dEpEH-
[MAIbHBIE YPABHEHUS ¥ UX PELIEHHE METOI0M 4 4* 2
HeorpenenéHHbIX K0d(pUIeHTOoB.
Tema 9.6. UuciieHHbIE METOIBI PEIICHUS 3a]1a4
JUIs1 OOBIKHOBEHHBIX AU (PepeHIInaNbHBIX YpaB- 2 2 4
HECHUI.
Tema 9.7. Cuctembl 0OBIKHOBEHHBIX U (depeH- 4 4 4
[UATbHBIX YPABHEHUH U METObI UX PELICHHI.
Pazoen 10 Yucnosvie u pynkyuonaivrsle paovl
Tema 10.1. Yucnoseie psapl. Cymma. HeoOxomu-
MBI PU3HAK CXOJMMOCTH, CBOMCTBA, JOCTAaTOY- 9 5 4
HbI€ NPU3HAKUA CXOAUMOCTU YHCIOBBIX PSJIOB C
MOJIOKUTEIbHBIMH YJICHAMH.
Tema 10.2. 3nakonepemenHsble pansl. [Ipusnax
JleitOnuna. OneHka octatka psiga. AOCONIOTHAS U 4 4 6
YCJIOBHAsI CXOJJUMOCTH.
Tema 10.3. @yHKUMOHAIBHBIE PSIBl U IOHATHE
paBHOMEpHOU cxoguMmocTH. IIpusnak Beliep-
mrpacca 0 paBHOMEpHOU cxogumoctu. MHTerpu- 2 2 4
poBanue u guddepeHurpoBaHre (HyHKIMOHAIb-
HBIX PSIOB
Tema 10.4. Crenennnle psabl. Teopema AGens.
Paner  Teitmopa u Maxiiopena. Pasnoxkenune 2 2* 6
bynkuuii B psag MakiopeHa.
Tema 10.5. IlpunoxeHue CTENEHHBIX PINOB K 2 % 5
HNPUOJINKEHHBIM BBIYHMCIICHUSIM.
KonrakTHas padora (rpynmnoBas KOHCYJIBTAIU) 1
UTOro 96 96 205

Mo JMCUHMIIJINHE

* peanusyercs B (opMe MPaKTUUECKOW MOATOTOBKU




6 BHeayauTopHasi caMOCTOsITeJIbHASI PA00Ta 00YYAKOIMXCS MO TUCIUIITHHE
(MonyJ110)

[lpy nnaHUpOBaHUU CAMOCTOSITEIBHOW pPabOTHI CTYIEHTY PEKOMEHIYeTCS pPYKOBOJ-
CTBOBATKCS CIICAYIOIIMM pACHpeeIeHHeM Y4acoB Ha CaMOCTOSTENbHYIO padoTy (Tabnuia 4):

Tabmuna 4 — PekomeHyeMoe pacmipeeseHne YacoB Ha CAaMOCTOSITENIBHYIO padoTy

KoMnoHeHTBI caMoCTOSITEIbHOM PadoThI KosnyecTBo yacos
N3ydeHne TeOpeTUYECKUX Pa3lesioB IUCIUILINHBI 48
[loaroroBka K 3aHATHSAM CEMHUHAPCKOTO THIA 48
[oaroroBka K ayAMTOPHON KOHTPOJBHOW padboTe 48
[TonroroBka u oopmiIeHHE pacdeTHO-TpaduuecKoil paboThI 60
I'pynnoBsie KOHCYABTAIUN 1
HUTOI'O no aucuuiuinHe 205

7 OueHo4YHBIE cpeICTBA LISl IPOBe/AeHUS] TEKYIIEr0 KOHTPOJIsI U
NPOME KYTOYHOH aTTecTaluH 00yYaloMXcsl M0 JAUCHUILINHE (MOAYJII0)

@OoHA OLICHOUYHBIX CPEACTB I NPOBEIEHUS TEKYILEr0o KOHTPOJS YCIIEBAEMOCTH U
IPOMEXYTOYHOW aTTecTanuu npexacrasieH B [Ipunoxenun 1.

[TonHBIN KOMIUIEKT KOHTPOJIBHBIX 33JlaHUN WIIM MHBIX MaTe€pUajoB, HEOOXOIMMBIX JUIs
OLICHUBAHUS PE3yIbTAaTOB OOY4EHHs MO JUCHHUIUIMHE (MOJIYIIO), MPAKTHKE XpAaHUTCS Ha Ka-
denpe-pa3padboTyrike B OYMa)KHOM U DJIEKTPOHHOM BUJIC.

8 YueOHO-MeTONMYeCKOEe H HH(OPMALIMOHHOE 00€ecneYeHUue TUCIUILTHHBI
(Mmopy.st)

8.1 OcHoBHasi IMTEpaTypa

1. XKXyp6enxko, JI. H. Matematrnka B mpuMepax u 3ajadax [DIeKTpOHHBIN pecypc] : yueo-
Hoe nocooue / JI.H. XKypb6enxko, I'.A. Hukonora, H.B. Hukonosa, O.M. Jlertsipea. - M.: HUL]
NHDPA-M, 2016. - 372 c. // ZNANIUM.COM : snexkTpoHHO-O0MOIMOTEeYHAs cucTeMa. — Pexxum
noctyma: http//www.znanium.com/catalog.p hp.

2. Mrikuc, A.J[.Marematuka uisi TexHu4deckux By3oB: CrenuanbHbie Kypcol / A. Jl.
Mprmkuc. - 3-e u3f, crep., 2-¢ usn. - CII6.: Jlaas, 2009. - 633 c.

3. unayes, B.C. Boicias marematuka : yueOHuk ais By3oB / B. C. Illumaues. - M.:
Bricmas mkona, 2007. - 480 c.

8.2 JlomosiHMTEJILHAS JIUTEpaTypa

1. AnronoB, B.M. DnemenTapHas MareMaTuka Il TIEPBOKYPCHHKA: ydeOHOE mocoome
s By30B / B. . Autonos, @. . Konenesuu. - CII6.: Jlans, 2013. - 101 c.

2. bponmrreitn, 1.H. CipaBo4HUK 1O MaTeMaTUKe JJi1 MHKEHEPOB U yJalXCsl BY30B :
VYyebnoe mocodbue mys By3oB / M.H. bponmreiin, K.A. Cemennses. - CII6.: Jlaas, 2010. - 608 c.

3. HertspeBa, O. M. Marematuka B INpuMepax M 3ajadyax [DJIEKTpOHHBIH pecypc]:
yaeb.mocodmne / O.M. JlerrsipeBa, JI.H. XKypo6enxo, I'.A. Hukonosa, H.B. Huxonosa, C.H. Hy-
pueBa. — M. : UIHOPA-M, 2017. — 372 c.// ZNANIUM.COM : snekTpoHHO-0MOIHOTeUHas
cuctema. — Pexxum nocryna: http//www.znanium.com/catalog.php.

4. Tlucemennbiid, [I.T. KoHcrekr nekuuii mo Bwiciieii marematuke. [lomasiii kype / J1.T.
[Tucemennsrii.- 10-e u3a., ucnp. - M.: Aiipuc-npecc, 2011. — 604 c.
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8.3 MeTOIll/l‘leCKl/Ie YKazaHusA JJId CTYI€HTOB 110 OCBOCHHUIO TUCHUIIJIHHBI

1. Karynuesa, H.JI. IIpaktukym no maremaTtuke. BekropHas anrebpa : yue6.mocobue /
H.JI. Karynuesa. Komcomonbck-Ha- Amype: @TBOY BIIO «KHAI'TY», 2015. — 80 c. //https:
Ilknastu.ru/media/files/page_files/page_421/posobiya_2015/ Praktikum_po_matematike
Vektornaya_algebra.pdf

2. MuneeBa, H.B. Ilpaktukym mo matemaruke. JIuneitnas anrebpa : yue6.mocodbue / H.B.
MuneeBa, M.B. CraukeBuy. Komcomonbck-aa-Amype: ®I'BOY BIIO «KHAT'TY», 2015. — 75
c. //https//knastu.ru/media/files/page_files/page_421/posobiya 2015/ Praktikum_po_
matematike Lineynaya algebra.pdf

3. CramkeBuu, M.B. ludgdepennmansnoe ncyucieHne QyHKIUH OAHON MEpPEeMEHHOH :
[Ipaktukym / M.B. CramkeBuu. Komcomomnsck-Ha-Amype: ®TBOY BO «KHAI'TY», 2016. —
107 c.

4. COOpHUK WHIUBHIYaTbHBIX 33/IaHUH 10 BBICIICH MaTreMaTuke: YdeOHoe mocodue Juist
By30B: B 3-x u. / A.Il. Ps6ymko, B.B. bapxator, B.B. Jlepxasen, W.E. FOpyrs; mox ob6uLpes.
A.IL Psabymmko. - Munck: Akagemudeckast kaura, 2005.

5. KaranaxuoBa, M.H. Hauana Mmatematuueckoro aHaiausa : yueo.-mero. nmocodue / ML.H.
KaranaxxnoBa. Komcomonbck-aHa-Amype: @I'BOY BIIO «KeAI'TY», 2013. — 116 c. //
https://knastu.ru/media/files/page_files/page_421/ posobiya 2013/ Katalazhnova Nachala_
matematicheskogo_analiza.pdf

8.4 CoBpeMeHHBbIE PO()ecCHOHAIBHBIE 0a3bl JAHHBIX U HH( OPMALIMOHHbIE
CIIpaBOYHbIE CHCTEMBbI, HCIOJIb3yeMble MPH OCYIle CTBJIeHUH 00pa30oBaTeIbHOIO
rpouecca no AUCHUIJIHHe

1 DnexkrponHo-oubnuoreynas cuctema ZNANIUM.COM. [lorosop EII 44 Ne 4378 »6¢
HK3 21 12727000769270301000100046311244 ot 13 anpens 2021 1.

2 DnexrpoHHO-O0ubauoTeunas cucrema IPRbooks. Jluniensnonnsiii moroBop Ne EIT44 No
44/4 Ha mpenoCcTaBICHHE JOCTYMA K AJNEeKTpOHHO-O0ubamoreynoit cucreme [IPRbooks MK3 21 1
272700076927030100100100036311244 ot 05 deBpans 2021 r.

3 DnexrporHo-oubamoreunas cucrema eLIBRARY.RU. JloroBop Ne EIT 44 Ne 004/13 na
OKazaHue yCIIyT JoCcTymna K AIEKTPOHHBIM U3IAaHUSM HK3
91272700076927030100100150016311000 ot 15 anmpens 2019 1.

8.5 IlepedeHb pecypcoB MH(OPMALMOHHO-TE 1€ KOMMYHUKALIMOHHON ceTH
«MHTEepHETY», HEOOXOAUMBIX /ISl OCBOEHHS JMCHUIIMHBI (MOXYJIs1)

1. boraroBa C.B., byxenckuii K.B., JIykpsinoBa I'.C. JIuddepenuunanpabie ypaBHEHHS.
Psapr @ Ilpaktukym ¢ wucnosnb3oBanueM cuctembl Mathcad : Enunoe okHO goctyma K
obpasoBaTenbHBIM pecypcam // http//window.edu.ru/resource/455/70455.

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

8.6 JImueH3noHHOE M CBOOOJIHO paclpocTpaHsieMoe MPOrpaMMHoOe odecnevyeHue,
HCIOJIb3yeMoe MPH OCYILeCTBJIeHNH 00pa30BaTeJILHOIO MpoLecca
MO JUCUMIJINHE

Tabnuua S — [lepeyeHb UCnoNb3yeMOro MporpaMMHOIo odecreyeHus

Hanmenosanue 110 PexBu3uthl /YCHOBI/IH HCIIOJIB30BaHUA
MicrosoftimaginePremium Jlunen3znonuslid oroBop AD223 Ne008/65 ot 11.01.2019
OpenOfﬁce CBO6OI[Ha}I JIMOCH3U A, YCJIOBUA UCIIOJIB30BAHHU A 11O CCBIJIKE!:

https://www.openoffice.org/license.html
ZOOM Jorosop Ne 2K223/006/38 ot 20.11.2020
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9 Opraﬂmaunom{o-nenarornqe CKHE YyC/J10BUA

Opraau3ammsi 00pa3oBaTeIbHOTO MPOIIEcca PETIAMEHTHPYETCSl yIeOHBIM IIIIAHOM H pac-
nucaHueM y4eOHBIX 3aHsATHH. SI3bIk oOydeHus (mpemojaBaHusl) — pycckuil. J[ms Bcex BHAOB
ayIUTOPHBIX 3aHATHI aKaJIeMUYECKUN Yac YCTaHABIIMBACTCS MPOJOJIKUTENbHOCTBIO 45 MUHYT.

[Ipu popMupoBaHuM CBOEH MHIMBUIYAIBHOW OOpa30BaTEIBHOM TPACKTOpHHU 00ydaro-
IMiics UMEeT MPaBO Ha Mepe3adyeT COOTBETCTBYIONMX AUCHUILUIMH U MPodecCrOHaTIbHBIX MOTY-
JIeil, OCBOCHHBIX B IPOIIECCE MPEIIIECTBYIOMIETO 00yIeHNs, KOTOPhI OCBOOOXIAaeT 00ydaroIe-
rocsi OT HEOOXOIMMOCTH UX MTOBTOPHOTO OCBOCHHSL.

9.1 O6pa3oBaTeJibHbIE€ T€XHOJOTHHU

VYueOHbIi mpolecc pH MpernojaBaHiuu Kypca OCHOBBIBAETCS HA MCIIOJIb30BAHUU TPAIU-
[IUOHHBIX, UHHOBAIMOHHBIX U MH(POPMALMOHHBIX 00pa30BaTENbHbBIX TEXHOIOTHH. Tpaguinon-
Hble 00pa3oBaTeIbHbIE TEXHOJOIUH MPEACTABIEHBI JEKIUAMU U CEMUHAPCKUMH (ITPAKTUYECKU-
MH) 3aHATUsAMH. IHHOBallMOHHBIE 00pa3oBaTeIbHbIE TEXHOJIOIUH UCIOIB3YIOTCSA B BH 1€ IMPO-
KOTO MIPUMEHEHHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3ausaTHil. MHpopMamoHHbIe
oOpa3oBaTenbHble TEXHOJIOTUM PEATU3YIOTCA IMYTeM aKTUBH3allMU CaMOCTOSTEIbHONH pPabOThI
CTYJICHTOB B HH(OPMaILMOHHONW 00pa30BaTeIbHON cpefe.

9.2 3aHATHA JIeKIIMOHHOI0 THIIA

JIeKUMOHHBIN Kypc MpenoaraeT CuCTEMAaTU3UPOBAHHOE U3JI0’KEHUE OCHOBHBIX BOIIPO-
COB Y4eOHOTIO IJIaHa.

Ha niepBoii nexkuuu jekrop o0s3aH NpeaynpeuTh CTYIEHTOB, IPUMEHUTEIBHO K KAKOMY
06a30BOMY yueOHUKY (ydeOHHKaM, y4eOHBIM ITOCOOHUSIM) OyZIeT MpOYHTaH Kypc.

JIeKUMOHHBIN Kypc JOJDKEH AaBaTh HauOOJIbIMN 00beM MHQPOPMALUU M 00eCIIeYrBaTh
0osee nyOOKoe MOHMMaHUE Y4EOHBIX BOMPOCOB MPU 3HAYUTEILHO MEHBIIEH 3aTpare BpEeMeHH,
YeM 3TO TpeOyeTcs GONBLUIMHCTBY CTYJEHTOB Ha CaMOCTOATENIbHOE U3ydyeHUEe MaTepuaa.

9.3 3aHATHSA CEMHMHAPCKOI0 THNA

CemHuHapCKue 3aHATHS MPEJICTABIIIOT COOOH JeTamN3aluIo JEKIIMOHHOTO TEOPETHYECKO-
rO MaTepuasa, MPOBOJTCS B IEJISX 3aKPEIIJICHHS Kypca U OXBATHIBAIOT BCE OCHOBHBIC PA3/ICIIbI.

OcHoOBHOM (opMOIi POBEIAECHUS CEMUHAPOB SBJIIETCS 00CYyXKIeHHEe Haubosee mpooieM-
HBIX M CJIOKHBIX BOIIPOCOB IO OTIEIBHBIM TE€MaM, a TaKke pa3dop MPUMEpPOB M CHUTYyallUi B
AyIUTOPHBIX YCIOBUSX. B 00s3aHHOCTH TMpenoaaBatelsi BXOMIAT: OKa3aHUE METOJIUYECKON TO-
MOIIM ¥ KOHCYJIFTHPOBAHNE CTY/ICHTOB 10 COOTBETCTBYIOIIMM T€MaM Kypca.

AKTHBHOCTh Ha CEMUHAPCKUX 3aHATUSAX OLEHUBACTCS MO CIECIYIOIMM KPUTEP UsIM:

* OTBETHI Ha BOIIPOCHI, MTpeJIaraeMble pernoiaBaTesem;

* y4acTHe B JIUCKYCCHUSX;

- BBIITOJIHEHHE IPOEKTHBIX U WHBIX 3aJJaHHIi;

* aCCHCTHPOBAHME MPETOIABATENIO B IIPOBEACHUN 3aHATHH.

OTBer no/mKeH OBITh APIYMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJJHOCIOKHBIM, COJIEPKaTh
CCBUIKU Ha UCTOYHMKH.

Jlokmanpl ¥ ONIOHUPOBAHUE JOKIAJ0B MPOBEPSIOT CTEICHb BIIAJACHUS TEOPETUUYECKUM
MaTepralIOM, a TAKKE KOPPEKTHOCTh M CTPOTOCTh PACCYKICHHM.

OI_[eHI/IBaHI/Ie Sal[aHHfI, BBINIOJIHCHHBIX HAa CCMHUHAPCKOM 3aHATUHU, BXOAUT B HAKOIIJICH-

HYIO OIICHKY.
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9.4 CamocTosiTe/IbHAsA padoTa 00yUYAKOUMXCS 10 TUCHUILIHHE (MOIYJIIO)

CamocrosarenpHas paboTa CTYIEHTOB — 3TO NPOLECC aKTUBHOIO, Li€JIEHANPaBICHHOIO
NPUOOPETEHUsI CTYICHTOM HOBBIX 3HAHHM, yMEHUN 0€3 HEeIMOCPEACTBEHHOTO YJacTUs Mpernoia-
BaTelIs, XapaKTepU3YIOUMIICS MPEeIMETHON HaNpaBIE€HHOCThIO, d(OPEKTUBHBIM KOHTPOJEM U
OLICHKOM pe3ylbTaToB JEATENbHOCTH 00YJarOIIerocs..

[lenu camocTosITeTbHONW PadOTHI:

* CHCTEMaTH3allHsl ¥ 3aKPEIJICHUE MTOTYYEHHBIX TEOPETUYECKAX 3HAHUNM U IIPAKTUYECKUX
YMEHUH CTYIECHTOB;

- YIIIyOJIEHUE U pacIllipeHre TEOPETUUYECKUX 3HAaHUH;

- (popMupoBaHME YMEHUH MCIIOJIb30BaTh HOPMATUBHYIO M CIPABOYHYIO JOKYMEHTAIUIO,
CIELUAJIbHYIO JINTEPATYPY;

- pa3BUTHE MO3HABATEJIbHbBIX CIIOCOOHOCTEH, AKTUBHOCTU CTYAECHTOB, OTBETCTBEHHOCTH U
OpPraHHU30BaHHOCTH;

- (popMupOBaHHE CAMOCTOSTEIBHOCTH MBIIIICHUS, TBOPYECKOW MHUIIMATUBBI, CTIOCOOHO-
CTEN K CaMOpa3BUTHIO, CAMOCOBEPLICHCTBOBAHHIO U CAMOPEANIN3ALUH;

* pa3BUTHE UCCIENOBATEIbCKUX YMEHUIN U aKaJIEMUUECKUX HABBIKOB.

CamocrosiTenbHas padoTa MOXKET OCYIIECTBIIATHCS MHAWUBUAYAIbHO WU TPYNIIAMU CTY-
JEHTOB B 3aBUCHUMOCTH OT LI€JIH, 00beMa, YPOBHS CII0KHOCTH, KOHKPETHOW TEMaTHKH.

TexHo0THs OpraHU3alliy CAaMOCTOSITENbHON padoThl CTY/IEHTOB BKIIOYAET MCIOJIB30BaA-
HUE HH(POPMAIIMOHHBIX U MAaTepUAIBbHO-TEXHHYECKUX PECYPCOB YHHBEPCUTETA.

KoHTponbs pe3ynbTaToB BHEAYAMTOPHOW CaMOCTOSTEIBLHON pPAaOOTHI CTYIACHTOB MOMKET
IPOXOJUTHh B MTUCBMEHHOM, YCTHOM MITM CMEIIAHHOW (opme.

CTyneHThl JOJKHBI TOJXOAWTH K CAaMOCTOSATENBHOW paboTe Kak K HauBaXHEUIEMY
CPEACTBY 3aKpEIJIEHUs] U Pa3BUTUsI TEOPETUUECKUX 3HAHUH, BBIpaOOTKE €IMHCTBA B3IVISIOB Ha
OTJIeTIbHBIE BOIIPOCHI Kypca, MPUOOpeTeHUsl ONpeIeICHHbBIX HAaBBIKOB U UCIIOJIB30BaHUs Tpodec-
CHOHAJIBHOM JIMTEPaTyphI.

9.5 MeToanueckue ykazaHusi 1Jisl 00y4al0mMXcsl M0 0CBOE HUIO TUCIUTIMHbI

[lpy wW3ydeHHH AMCUMIUIMHBI OOYYaIOMMMCS 1€71eCO00pa3HO BBHITOIHATH CIIEIYIOIIHE
PEKOMEH Jallu 1

1. 3ydenue yaeOHOM MUCIUILIMHBI JOKHO BECTUCH CHCTEMATHUYECKH.

2. Tlocne m3ydeHus Kakoro-nmbo paszena 1mo y4eOHUKY MM KOHCIEKTHBIM MaTepuaiam
PEKOMEHIyeTCsl IO MaMTH BOCIIPOM3BECTH OCHOBHBIE TEPMHUHBI, ONPEAEICHHUS], TOHATHUS pa3zie-
na.

3. Ocoboe BHUMaHUE CIIEYeT YACIUTh BBIMTOJHEHHUIO OTYETOB 110 TPAKTHICCKIM 3aHSATH-
SIM M UHJIMBH/TyaJIbHBIM KOMIIJIEKCHBIM 33J1aHUSIM Ha CAaMOCTOSITEIbHYIO paloTy.

4. Bcs TeMaTHKa BOIIPOCOB, M3Y4aeMbIX CAMOCTOSITENIBHO, 33Ja€TCSl Ha JICKIHAX MPEro-
naBateneM. VM ke JaroTcst MCTOUYHUKU (B MEPBYIO O4Yepe/ib BHOBb U3JJaHHBIE B MEPUOINYECKON
HAy4HOM uTepaType) it 6oJiee 1eTalbHOr0 MOHMMAaHUSI BOIIPOCOB, 03BYUYEH HBIX Ha JICKLIUH.

[Ipu camocTosTeNbHOM MTPOPAOOTKE Kypca 00ydarommecs TOJKHBL:

* IPOCMAaTPUBATh OCHOBHBIE ONPEAEICHUS U (aKThI;

- TIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JICKIIMOHHOM 3aHATUU MaTepualn U JOMOJIHHUTH
€ro C y4eTOM PEKOMEHJIOBAHHOM 110 JAHHOM TeME JIMTEPATYPHI;

* U3Y4UTh PEKOMEHJIOBAHHYIO JINTEPATYPY, COCTABJISTh T€3UCHl, AaHHOTAI[UU U KOHCIEKTHI
HauboJee Ba)XKHBIX MOMEHTOB;

* CaMOCTOATCIIbHO BBIITOJHATE 3a/laHU A, aHAJIOTUYHBIC MTPCJIaraCMbIM Ha 3aHATHUAX]

* MCII0JIb30BaTh JJIsl CAMOIIPOBEPKH MaTepHaibl (JOHIA OL[EHOYHBIX CPE/ICTB.

IIpn paGoTe HaJ KOHCIEKTOM JeKIMH HEOOXOJMMO MMOMHUTh, YTO Ha JEKIUU OOBIYHO
paccMaTpuBaeTCsl He BECh MaTepHall, a TOJIBKO ero 4acTh. OCTalbHAas €r0 4acTh BOCIIOHSIETCS B
IIPOLIECCE CAMOCTOSATENILHOM paboThl. B CBsA3u ¢ 3TUM paboTa ¢ peKOMEHI0BaHHOW JIUTepaTypoi
oOs3arenbHa. JKenaTeabHO OCTaBUTh B Pa0OYMX KOHCIEKTAX MOJIsL, Ha KOTOPBIX JeNaTh ITOMETKA
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U3 PEKOMEHJIOBAaHHOM JIUTEPATyphl, JOMOIHSIONME MaTepuanl MPOCIylaHHON JIEKIINH, a TakKe
NOJUYEPKUBAIOIIME OCOOYI0 BA)XHOCTh T€X HJIM HMHBIX TEOPETUYECKUX IMOJOXKEHUH. 3amaBarhb
IIPENOIABATENI0 YTOUHSIOUME BOPOCH! C LEIbI0 YACHEHUS TEOPETUUECKUX ITOJIOKEHUH, pa3pe-
[IEHUSI CIIOPHBIX cUTyaluuil u T.1. JKenmaTenbHO BBIAENATh HAa3BaHUS Pas3/esoB, ONpeaessieMble
MOHATHS M OCHOBHBIE (DOPMYIBI LIBETHBIMH MapKepaMu C IIENbI0 OOJIETYEHUs MCIIOIb30BAHUS
KOHCIIEKTa Ha MPAKTUYECKUX 3aHATHUSX.

IIpu MoAroToBKe K MPaKTHYeCKUM 3aHSITHAM HEOOXOIWMO MOBTOPHUTH MPOUIACHHBIN
TEOPETUYECKU MaTepuai, BIYdUTh HaW3yCTh OCHOBHBIE TOHSATHS, GOpMYIBl B (GOPMYTHPOBKU
TeOpeM. 3alIOMHUTh METOJIbI PEIICHUS THUITOBBIX 33]]a4 U IPUMEHHUTH UX IIPU PEIICHUN WHIUBH-
ITyallbHBIX JOMAIHUX 3alaHuii. B ciaydae 3arpyqHeHuil oOpaTuThCs 3a KOHCYAbTALMEH K Iperno-
JIaBaTelto.

IIpu mnoaroroBke u o0¢oOpMIIEHHMH TeCTOB, KOHTPOJIbHOH padoThl M PpacyeTHO-
rpadguyeckoil padoThl HAUUHATH CICIYET C MPOPAOOTKU KOHCIIEKTA JICKITUH, PEKOMEHI0BaHHOM
JUTEPATypbl U MaTepUaoB NMPAKTUYECKUX 3aHATHI 11O TeMaM JaHHbIX paOoT. PenmTh TUIIOBBIE
BapUaHThl paboT, yKka3aHHbIE B MaTepuanax (oHa OleHOUYHbIX cpelacTB. [Ipu HeobOxoauMocTH
IPOKOHCYJIBTUPOBATHCS C MPENOAaBaTeieM (JJ0 CpoKa BBIMOIHEHUS paboT).

10 Onucanue MaTepuaTbHO-TEXHUYECKOTO 00ecreyeHUsi, He00X0UMOro 11
OCYyIIIe CTBJIEHUSI 00Pa30BaTeJILHOIO Mpolecca Mo JUCHUILINHE (MOIYJII0)

10.1 Y4eOHo-1200paTopHOE 000pyA0BaAHUE
OTCyTCTBYET
10.2 Texnu4eckue Hu IJTeKTPOHHbIE CPeICTBA 00yUeHUS

CamocrosiTesibHast padoTa.

[lomemeHus A caMOCTOATENBHON PaOOTHl OCHAIEHBI KOMIIBIOTEPHOM TEXHUKOW C BO3-
MOYHOCTBIO MOJKIIOUEHHS K ceTH «/HTepHEeT» U JOCTYNOM K 3JIEKTPOHHOU MH(pOPMAIIOHHO -
oOpasoBatenbHOU cpene KHAT'Y:

- ypraneHbli 3a1 HTb KHAI'Y;

- KOMITBIOTEpHBIE Kiacchl (ayd. _ kopmyc Ne ).

11 Hunie cBeneHus

MeToanyeckue peKOMeHIANMUH M0 00y4e HHIO JIHI ¢ OTPAaHNYC¢HHBIMH
BO3MOKHOCTSIMM 310POBbS1 M MHBAJIH/I0B

OcBoeHME TUCHUIIIMHBI 00YJaroIMMUCS C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbS
MO’KET OBITh OpPraHHW30BaHO KaK COBMECTHO C JPYTMMHU OOy4aroIMMMCS, TaK U B OTIEIbHBIX
rpynnax. IIpeanonaratorcs ciennanbHble YCIOBUS IS MTOJIy4eHUsI 00pa3oBaHus 00ydaroMMHU-
Csl C OTPAaHUUYEHHBIMU BO3MOKHOCTSIMH 3/10POBBbSI.

[Ipodeccopcko-niegarornyeckuii cocTaB 3HAKOMUTCS C TICHUXOJIOTO-(HU3U0JIOTHIECKUMHI
0COOEHHOCTSAMH OOYJarOIMXCsl WHBAJINUJOB U JIML[ C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 370pO-
Bbsl, UH/IMBUYAJIbHBIMU NIPOTPaMMaMi peadMIMTallMU UHBANUIO0B (Ipu Hanuuuu). Ilpu HeoO-
XOJIMMOCTH OCYIIECTBJIETCS JTOTIOJHUTENbHAS MOJIEPKKA MPENoJaBaHusl ThIOTOpaMH, MCHUXO-
JoraMH, COLlMaIbHBIMU PA0OTHUKAMHM, MPOLIEIIIMMU TOTOTOBKY aCCUCTEHTAMHU.

B cooTBeTcTBUUM ¢ MeTOOUYECKUMHU peKoMeHanussMu MunoOpHayku P® (yrB. 8 ampens
2014 1. N AK-44/05BH) B Kypce MpeanoJiaraeTcsi UCIOIb30BaTh COLMaIbHO-aKTUBHBIE U pe-
¢uiekcuBHBIE METO/bI 00y4YEHHU s, TEXHOJIOTUU COLMOKYABTYPHON peaOuIMTalUU C LEIbl0 OKa3a-
HUSI IOMOIIM B YCTAaHOBJIEHUU IOJIHOLEHHBIX MEXIMYHOCTHBIX OTHOUIEHUI C JPYrUMHU CTYICH-
TaMM, CO3/JaHUU KOM(OPTHOIO MCHUXOJIOTMYECKOr0 KIMMara B cTyaeHueckoll rpynmne. Ilonbop u
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pa3paboTka y4eOHBIX MAaTEpHAIOB MPOU3BOJIATCS C YUETOM IMPEOCTaBICHUS MaTepuajia B pas-
JUYHBIX (QopMax: ayluaabHOW, BU3YaJbHOM, C HCIOJIb30BAHHEM CIEIUATBHBIX TEXHHUYECKUX
CPeICTB ¥ WH(POPMAIIMOHHBIX CHCTEM.

OcBoenue nucuuminHabl gunamu ¢ OB3 ocymecTBIsIeTCs ¢ UCMOJIB30BAHUEM CPEJICTB
0o0y4eHHsI O0ILero M CIeNHaIbHOTO HazHadeHUs (MePCOHANBHOTO M KOJUIEKTUBHOTO HCIOJB30-
BaHWs). MaTepuaabHO-TEXHHYECKOE O0eCIeueHUEe MPeAyCMaTPUBALCT MPUCITOCOOICHNE ayIUTO-
puit Kk Hyxnam aun ¢ OB3.

dopma mpoBeACHUs ATTECTAUM AJIsl CTYJEHTOB-UHBAINU/IOB YCTAaHABIMBAETCSA C YUETOM
WHIMBUAYATBHBIX cuxodu3ndecknx ocodbennoctei. J{ns crymentoB ¢ OB3 mpemxycmaTpuBaet-
cs toctyrHas popMa MpeaoCTaBICHUS 3a1laHU OLEHOYHBIX CPEJCTB, @ UMEHHO:

- B TEUATHOM WIM DJIIEKTPOHHOU dQopMme (A1 IWI ¢ HapyIICHUSMUA OIOPHO-
JIBUTATEIBLHOTO armapara);

- B IEYaTHOM (opMe U 3JIEKTPOHHOU GopMe ¢ yBETUUEHHBIM MPUPTOM U KOHTPACTHO-
CTBIO (IUIs JIUII C HApPYLLIEHUSIMU CIIyXa, PEYH, 3pEHUs);

- METOJIOM YTEHUSI aCCHCTEHTOM 3aJIaHUs BCIYX (VIS JIMI] C HAPYIICHUSIMU 3PEHHUS).

CryneHTaM ¢ MHBAJIUJHOCTBIO YBEIMYMBAETCS BPEMS HA MOATOTOBKY OTBETOB Ha KOH-
TPOJBHBIE BOIMPOCHL. JIJisT TaKUX CTYIEHTOB IMpEAyCMaTpPUBASTCS JOCTYIHas GopMa MPeIoCcTaB-
JIEHUsI OTBETOB Ha 3aJaHUs, @ UMEHHO:

- MICPMEHHO Ha Oymare uiim HaOOpOM OTBETOB Ha KOMITbIOTEpE (M1 JIUI] C HapyLICHU -
MU CIIyXa, peun);

- BBIOOpPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB C MCIOJIb30BAHUEM YCIIYT aCCUCTEHTA (AJ1s1
JIUI C HAPYIICHUSIMU OMOPHO-ABUTATEIBHOIO anrapara);

* YCTHO (7151 TUII C HAPYIIEHUSIMU 3PEHUSI, OOPHO-IBUTATEIBHOTO arapara).

[Tpu HEeoOxonuMOCTH ISt O0YJarOLMXCsl ¢ MHBAJIMIHOCTBIO MPOLIelypa OLIECHUBAHUS pe-
3yABTaTOB OOY4YEHUS MOKET MPOBOIAUTHCS B HECKOJIBKO ATAIOB.
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[Tpunoxenue 1

®OHJI OHEHOYHbBIX CPEJICTB?
Mo JUCIUILINHE

MaremaTuka
HampaBienue moaroToBku 11.03.04 "Onekmponuxa u nanosnekmpoHuxa"
Hanpasnennocts (ipoduib) Ipomvrunennasn snekmponuxa
00pa30BaTeIbHON MPOTrPaMMBbI
KBanudukarus BeITyCKHUKA bakanasp
lNon Havasia moAroToBKU 2021
(no yuebnomy niauy)
®opma o0ydeHus ouHas
Texnonorus obyyeHus MpaouyUuoHHas
Kypc Cemectp TpymoeMKocTs, 3.€.
12 123 12

Bun npomexxyrouHo# aTTecTaluu O6ecneunBarolee moapaszaeincHue

3auem c oyenkou, 3auem c oyenkou, IK3ameH Kagpeopa IIM - [Ipuxnaounas mamemamuxa

2 B maHHOM TIPHJIOKEHUH MTPE/ICTABIICHBI THIIOBBIE OIICHOYHBIE CpeicTBA. [10THBII KOMIUIIEKT
OLIGHOYHBIX CPEJICTB, BKIIOYAIOIIMI BCE BAPUAHTHI 3aJaHU (TECTOB, KOHTPOJIBHBIX paboT U ap.),
IpeularaeMbIX o0ydJaroImeMycs, XpaHHUTCs Ha Kadenpe B OyMaKHOM U 3JIEKTPOHHOM BH/IE.
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1 TIlepeyeHb IAHUPYEMbIX Pe3yJbTATOB 00y4YeHHUsI O JUCHUIIHHE (MOIYJIIO),
COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHU pPe3yJIbTATAMHU 00pa30BaTeIbHON MPOrpaMMbl

Tabmuna 1 — KomnereHnmu 1 MHAMKATOPHI UX JOCTHIKCHUS

Ko u sanmenosa-
HUE KOMIIETEHIINN

WMHauKaTophl JOCTUKEHUS [Tnanupyemsbie pe3ynbTaThl 00y4e-
HHUS 110 TUCLHUILIINHE

OOmenpodeccuoHaabHbIE

OIIK-1 Cnocoben
UCIIONIB30BATh  IIO-
JIO’)KEHUS, 3aKOHBI U
METOJbl E€CTECTBEH-
HbIX HayK U MaTe-
MaTUKHA JUIsl  pelle-
HUSI 3a1a4  HMHXKe-
HEpPHOM JEATEIIbHO-
CTH

OIIK-1.1 3naer d¢ynnameH- | 3HaTh OCHOBHBIE MAaTEMaTUYECKUE

TAJIBHBIC 3aKOHBI IPHUPOJALI M | 3aKOHBLI
OCHOBHBIE (M3MUECKUE U Ma-
TEeMaTHYECKUE 3aKOHBI

OIIK-1.2 VYmeer npuMeHATh | YMETh NPUMEHSTh MaTeMaTUUYECKUE
¢usnyeckue 3aKOHBI M Mare- | METOJbl AJIs aHajlu3a 3aJad Teope-
MaTU4YECKUE METOABI Ul pe- | THYECKOIO U MPUKIAJHOIO XapakTe-

IIEHUsT 3a7ady TEOPETHUYECKOTO | pa.
Y TIPUKJIATHOTO Xapakrepa

OIIK-1.3 Bmameer HaBbikamMu | BimazeTs HaBBIKAMUA HCIIOJIL30BAHUSA
WCIIONIb30BAHUS 3HAHWUW (M3U- | 3HAHUN MaTeMaTUKU TIPU aHaln3e
KA ¥ MaTeMaTHK{d TIPU peIle- | MPAKTUYEeCKUX 3a7ad

HHUHW NPAKTUYICCKUX 3aJa41

Tabauna 2 — [Tacnopt (oHAa O1EHOYHBIX CPEICTB

Konrpoaupyemsbie ®opmupyemas | HammeHoBanue
pasneJibl (TeMbl) KOMIIe Te HITU S OLICe HOYHOI'0 IToxkazaTe u oe HKH
AUCHUILINHBI CpeacTBa

JIuneiinas aareopa. OIIK-1 PacuerHo- JleMoHCTpHUpYeT mpakTH4e-
rpaduyeckas | CKOe HCIOJIb30BaHUE MaTe-
pabora MaTHYECKUX METOJIOB U aHa-
JUTUYECKUX AIITOPUTMOB IS

aHanu3a 3a/1a4
¢ ¢ epenunanbHoe OIIK-1 Kontponsnas | JleMoOHCTpuUpyeT mpakThye-
HCYHCIeHNe () YHKIUH paboTta CKO€ HCMOJIb30BAaHUE Mare-
OHO¥ MmepeMeHHOH MaTH4ECKUX METOJIOB U aHa-
JUTUYECKUX AITOPUTMOB IS

aHajau3a 3a/1a4
BBeieHHe B MaTeMaTHYe- OIIK-1 Tecr OcymecTBiseT BHIOOp MaTe-
CKHMH aHAJIN3 MAaTHYECKHX OIepaluil u
QHAIMTUYECKUX AJITOPUTMOB
JUISL pELICHUs] TEKylled Ma-

TEMaTUYECKOM 3a1auu

DYHKIHUHM HeCKOJIbKHUX OIIK-1 PacuerHo- JleMoHCTpUpYyeT npakThue-
nepeMeHHbIX rpaduueckas | CKoe HCIOJIB30BAHHE Mare-
paboTta MaTHUYECKUX METOJOB U aHa-
JUTUYECKUX AITOPUTMOB IS

aHanu3a 3a/1a4y
HNuTerpajbHble HCYHC- OIIK-1 KontponwsHas | JleMoHCTpupyeT mpakThue-
JIeHUs (PYHKIUH OAHOM pabora CKOE€ MUCIIOJIb30BAHUE Mare-
nepeMeHHOM MaTHYECKUX METOJIOB U aHa-
JUTUYECKUX AIITOPUTMOB JUIS

aHanu3a 3a/1a4y
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JAud ¢ epeHunaibHoe HC- OIIK-1 Tect OcymecTBiisieT BHIOOp Mare-
yucjeHue G yHKIHUU 011- MaTHUYECKUX ONepauud u
HOW e peMeHHOM AHATUTUYECKUX AITOPUTMOB
JUISL peIlleHUs] TEeKylleH Ma-
TEMaTUUYECKOM 3a/1auu
OO0bIKHOBEeHHBIE 1U( Pe- OIIK-1 PacuerHo- JleMoHCTpUpYEeT mpakTHye-
PeHIHAJIbHbIE YPaBHe- rpaduyeckas | CKO€ HCHOJb30BaHUE MaTe-
HUS pabota MaTH4YECKUX METOJIOB U aHa-
JUTAYECKUX AITOPUTMOB JITSI
aHaju3a 3a/1a4y
Psanbi OIIK-1 KontponpHas | JleMOHCTpUpPYET IpaKrhye-
paboTta CKO€ HCIOJIb30BaHUE Mare-
MaTHYECKUX METOJOB U aHa-
JUTAYECKUX aITOPUTMOB JUJIS
aHanu3a 3a/1a4
HHuTerpanbHbie HCUMC- OIIK-1 Tect OcymecTBisieT BBIOOp MaTe-

JieHUs1 P yHKIUM OXHOM
1nepeMe HHOM

MaTUYECKUX OIlepaluid u
AQHAJMTUYECKUX AJTOPUTMOB
JUISL pEIICHUs] TEKyUEeH Ma-
TEMAaTUYECKON 3aaun
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2 MeToauyeckue MaTe pUaJIbl, ONpe e s I0lIe MPoLeaypbl ole HUBAHUS 3HAHMIA,
YMeHU, HABBIKOB M (WJIM) ONbITA JIeITeJIbHOCTH, XapaKTe pU3yIolie MpoLecc
(¢ opmupoBanusi KomneTe HUMI

Meroarueckiue MaTepralbl, ONMPEACISIONE MPOLEAYPhl OICHUBAHUS 3HAHUN, YMCHUH,
HABBIKOB W (MJIM) OIBITA JESITEIBHOCTH, MPEACTABJIEHBI B BH/IC TEXHOJIOTHYCCKONW KapThI TUCIIH-
IMHBI (Tabmuna 3).

Tabnuma 3 — TexHonoruyeckass Kapra

No HaumeHoBaHue Cpoxku [l kana oue- Kpurepun
" |ome HOUHOTO Cp-Ba |BLINOJIHEHH| HUBAHUSA OLICHUBAHUA
1 cemecTp

Ipomesrcymounaa ammecmayus 6 popme 3auem c oyenkoi

Pacuetno-
rpaduaeckas
pabota Nel

7 Henens

20 GamtoB

20 6amwioB - CTymeHT MOJHOCTHIO BBHIHOJHWI 3aj1a-
HHe, TTOKa3aJl OTJIMYHLIC YMEHUS W HABBIKK B paMKax
YCBOCHHOTO Y4eOHOro MaTepualia, KOHTPOJbHAS pa-
O0ora odopMmiicHa aKKypaTHO W B COOTBETCTBUH C
NPe IbSBIISIEMBIMU TPEOOBAHUSMUL,

15 6amnoB - CTyaeHT MOJHOCTHIO BBIMOJIHII 3aia-
HHE, TOKa3all XOpOIMe YMEHWSI HABBIKH B paMKax
YCBOEHHOTO Y4eOHOrO MaTepualia, HO He CMOT 000C-
HOBaTh ONTHUMAJILHOCTH TMPEIJIOKEHHOTO PEIICHH,
JIOTYIICHBI OJHA WIM JIB€ HETOYHOCTH, €CTh HEJMO-
CTaTKH B 0(hOpMIICHUY;

10 6ayoB - CTyIEHT IOJHOCTHIO BBINOIHWI 3aja-
HHE, HO JONMYyCTWI CYIIECTBEHHbIE HETOYHOCTH W
rpyOble ONMOKW, HE MpOSBWI YMEHHS MPaBWILHO
WHTEPIPETUPOBATE TOTYyYECHHBIE PE3yJIbTATHI, Kade-
CTBO OPOPMJICHUS UMEET HEJOCTATOUHBIA YPOBCHB;
0 6amtoB - CTyIeHT HE MOJHOCTHIO BBITIONHWI 3a7a-
HUE, TIPH 3TOM TMPOSBWI HEJIOCTATOYHBIM YpPOBEHB
YMEHUH W HABBIKOB, a TaKXe HECIOCOOCH IMOSICHUTH
TIOJTy4EHHBIA pe3ysbTaT

Tect Ne 1

10 venens

10 GannoB

10 6amnoB - 91-100% mnpaBWIBHBIX OTBETOB — BBICO-
KU YPOBEHb 3HAHMWI, YMEHUI U HABBIKOB,;

8 6aioB - 71-90% % npaBUIBHBIX OTBETOB — JOCTa-
TOYHO BBICOKMH YpOBEHb 3HAHWM, YMEHWM U HABBI-
KOB;

6 6ayuioB - 61-70% NpaBWILHBIX OTBETOB — CPEHUN
YPOBEHb 3HAHWHA, YMEHUA M HABBIKOB;

4 6amma - 51-60% mNpaBHILHBEIX OTBETOB — HHB3KHI
YPOBEHb 3HAHWM, YMEHHHA M HABBIKOB;

0 6amnoB - 0-50% TpaBWIHLHBIX OTBETOB — OYCHb
HW3KUI YPOBEHb 3HAHWI, YMEHUM U HaBBIKOB

KonTponpHas
pabota Ne 1

16 menens

20 GamtoB

20 6amioB - CTyIEHT TIOTHOCTHIO BHITIONHIT 3aJaHIE
KOHTPOJILHOM paOOoTHI, TIOKa3ajd OTJINIHbIC YMCHHSI H
HABBEIKH B paMKaX YCBOCHHOI'O YUSOHOI0O MaTepHraa,
KOHTpOJIbHas pabora odopMieHa aKKypaTHO U B CO-
OTBETCTBUH C IPEABABIICMBIMH TPeOOBaHUAMUY,

15 6amioB - CTyIEeHT HNOJMHOCTHIO BBITIOJIHIUI 3a1aHUE
KOHTPOJIbHOM pPaOOoThl, IOKa3aJl XOpOIIME YMEHHS
HaBBIKK B paMKax YCBOEHHOIO Y4€OHOro MaTepuala,
HO HE CMOr OOOCHOBAaTh ONTHMAILHOCTEH TIPEJIJIO-
YKCHHOTO PEIICHNUS, TOMYIICHBI OJTHA WM JBE HETOY-
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No HaunmeHOBaHnme
" |oueHOYHOrO Ccp-Ba

Cpoxu
BbINOJIHE HY|

I kama ome-
HUBAHUA

Kpurepun
OLlCHUBAHUS

HOCTH, €CTh HEJIOCTATKHd B O(OPMIICHHH KOHTPOIb-
HOIl paOOTHI;

10 6aymmoB - CTyICHT TIOJTHOCTHIO BBITIONHWI 3aJaHKC
KOHTPOJILHOW Pa0OThI, HO JIOMYCTWI CYIIECTBEHHBIC
HETOYHOCTH U IrpyOble OIIMOKH, HE HPOSBWI YMEHHSI
MPAaBWILHO MHTEPIPETUPOBATH TIONYYCHHBIC PE3yiib-
TaThl, KAYECTBO OPOPMIICHUSI KOHTPOILHOW PaboThI
MMEET HeJOCTATOYHBIA YPOBCHB;

0 6amnoB - CTyaeHT He MONHOCTHIO BBIMONHWI 3a/1a-
HUE KOHTPOJILHOW PaOOTHI, IPH STOM TPOSBUI HEJIO-
CTAaTOYHBIA YPOBEHh YMEHHMHA M HABLIKOB, a TaKXKe
HeCTocOOEH MOSICHUTD TIONYYEeHHBIA pe3-T

Htoro

50 6as10B

KpuTtepuu oneHKkH pe3yabTaToB 00yye HUs 10 AUCIHHUIINHE

0 - 64 % or MakcUMaJbHO BO3MOXKHOM CYyMMBI 0ajioB - "HEYJOBJIETBOPUTEIHHO" (HEIOCTATOUHBIH ypo-
BEHb IS aTTECTAIWH MO JUCIMIUINHE );
65 - 74 % or MakCcUMaIbHO BO3MOKHONH CYMMBI 0ajuioB - "yIOBIETBOPUTEIHHO" (TIOPOTOBBIN (MHUHIMaJTh-

HBI) YPOBEHB);

75 - 84 % oT MakcUMaJbHO BO3MOKHON CYMMBI 0aJutoB - "Xoporo" (CcpeHuil YpOBEHS );
85 - 100 % or MakcuMalabHO BO3MOXHOM CyMMBbI 6aiuioB - "OTJM4YHO" (BBICOKMI (MaKCHMaJIbHBIN) ypo-

BCHB)

2 cemecTp
Ilpomesrrcymounan ammecmayus 6 popme 3auem c oyenKoi

7 "enenst

20 damnoB

20 6ayutoB - CTYIEHT HOJHOCTHIO BBITIOIHII 3a]aHKC
KOHTPOJILHOM PaboThl, MOKa3aJl OTJIMYHBIC YMEHHS U
HaBBIKM B paMKaX YCBOSHHOTO y4eOHOro MaTepuaa,
KOHTpOJIbHas pabora odopmieHa aKKypaTHO U B CO-
OTBETCTBUH C MPEABIBIIEMbIMH TPEOOBAHISIM K

15 6annoB - CTyeHT NOJHOCTHIO BHITIONHWI 3aaHUe
KOHTPOJILHOM pa0OTHI, TIOKa3ajd XOpOIlWe YMEHUs
HaBBIKM B paMKaX YCBOSHHOTO y4eOHOro MaTepuania,
HO HE CMOr OOOCHOBaTh ONTHUMAJIBHOCTH TPEJJIO-
JKEHHOT'O PEeILeHUs, JOMYyLICHBl OHA M JABE HETOY-
HOCTH, €CTh HEAOCTAaTKH B O(OPMIICHMH KOHTPOJIb-
HOH paOOTEHI;

10 6ayutoB - CTyIEHT TOJHOCTHIO BBITIONHII 3a]aHKC
KOHTPOJILHOM Pa0OTHI, HO JIOMYCTWI CYIIECTBEHHbIC
HETOYHOCTU U IrpyOble OIIMOKH, HE HPOSBWI YMEHHSI
NPAaBWIBHO MHTEPIPETUPOBATH MOIYUCHHBIE PE3YJib-
TaThl, KA4eCTBO O(MOPMIICHUS KOHTPOJIBHOH pabOTHI
HUMEET HEeJOCTaTOYHBIN YPOBEHb;

0 6amnoB - CTyaeHT He MONHOCTHIO BBIMONHWI 3a/1a-
HHE KOHTPOJILHOW Pa0OTHI, PH STOM TPOSBUI HEJO-
CTaTOYHbIA YPOBEHb YMEHHMH M HABBIKOB, a TaKXKe
HECTIOCOOEH MOSICHUTD TIOJYY€HHBIA pe3-T

4 | KontponbHas
pabora Ne 2
S5 | Tect Ne 2

12 wenens

10 6annoB

10 6amioB - 91-100% mnpaBWILHBIX OTBETOB — BBICO-
KU YPOBEHb 3HAHMWI, YMEHUI U HABBIKOB,;

8 6amioB - 71-90% % npaBUWILHBEIX OTBETOB — JIOCTA-
TOYHO BBICOKMH YpOBEHb 3HAHWM, YMEHWM W HABBI-
KOB;

6 6ayuioB - 61-70% NpaBWILHBIX OTBETOB — CPEHUN
YPOBEHb 3HAHWH, YMEHHIA U HaBBIKOB;

4 Oamra - 51-60% mNpaBWILHBIX OTBETOB — HU3KHI
YpOBEHb 3HAHMI, YMEHHI U HABHIKOB;
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HaunmeHOBaHnme
0Ll€ HOYHOT 0 CP-Ba

Cpoxu
BbINOJIHE HY|

I kama ome-
HUBAHUA

Kpurepun
OLlCHUBAHUS

0 6ammoB - 0-50% mpaBWILHBIX OTBETOB — OUYCHb
HIBKUIA YPOBEHb 3HAHUWIA, YMEHUM Y HABBIKOB

6 | PacuerHo-
rpadudeckas
paborta Ne 2

16 menens

20 damnoB

20 6ammoB - CTyAeHT MONHOCTHIO BBHITIONHWI 3aja-
HYe, TIOKa3all OTJIMYHbIC YMEHUS W HABBIKH B PAMKax
YCBOEHHOTO y4eOHOro MaTepualia, KOHTPOJbHAs pa-
oora ohoOpMIICHA aKKypaTHO M B COOTBETCTBHH C
MPEIBSBIISICMBIMHU TPSOOBAHUSIMH.

15 6ammoB - CTyneHT TMOJMHOCTHIO BHITIONHWI 3a]1a-
HUE, TIOKa3aJl XOpOIMEe YMCHHS HABBIKM B paMKax
YCBOEHHOTO Y4eOHOro MaTepurala, Ho He cMor 0boc-
HOBAaTh ONTHUMAIILHOCTH TPEJIOKEHHOTO PEICHUS,
JIOTYIIIEHbI OJTHA WIM JIBE HETOYHOCTH, €CTh HEI0-
CTaTKu B 0(hOPMIICHHN.

10 6ammoB - CTyIEHT MONHOCTHIO BHITIONHIUT 3a7a-
HUE, HO JONYCTWI CYIIECTBCHHbIC HETOYHOCTH U
rpyOble OIMOKW, HE TPOSBWI YMEHHS IPaBHIHHO
WHTEPIPEeTUPOBATh TONYyYEHHBIE PE3yNbTaThl, Kaue-
CTBO O(OPMIICHHSI IMEET HEeJIOCTATOYHBIN YPOBEHb.
0 6ammoB - CTyneHT He TOJHOCTHIO BBHITIONHMIT 33/1a-
HUE, TIPH 3TOM NPOSBWI HEAOCTATOYHBIA YPOBEHB
YMCHHI ¥ HAaBBIKOB, & TAKKe HECNOCOOCH TOSICHUTH
TIONTY9CHHBIN pe3yNbTarT.

Htoro

50 6ass10B

KpuTtepuu ouieHKH pe3yJIbTaTOB 00yYeHHs O JUCTUILUIMHE
0 - 64 % oT MaKCHUMaJILHO BO3MO)KHOW CYMMBI 0aJUIOB - "HeYIOBJIETBOPHUTEIbHO" (HEI0CTATOYHBIH ypo-

BCHb JIJI aTTCCTAalKU 110 I[I/ICL[[/IH.TII/HJC);

65 - 74 % oT MaKCcHUMaJbHO BO3MOKHOM CyMMBI 0aJIjIoB - "y0BI€TBOPUTEIHHO" (IIOPOrOBbIM (MUHMUMAIb-

HBI) YPOBEHB);

75 - 84 % oT MaKcUMaJbHO BO3MOKHOM CyMMBbI 0aJuioB - "xoporo” (CpeaHuil YpOBEHb );
85 - 100 % oT MakcHUMaJILHO BO3MOKHOM CYMMEI 0aiUIoB - "oT/IaHO" (BBICOKHI (MaKCHUMaJIbHBIN) YPOBEHD
yM

3 cemecTp
Ilpomesrrcymounan ammecmayusn 6 popme Ik3amen

7 | Tect Ne 3 2 Henens 10 6aymo | 10 6ammos - 91-100% mpaBWILHBIX OTBETOB — BBICO-
KW YpPOBEHb 3HAHHM, YMEHHM M HABBIKOB;
8 6amioB - 71-90% % mpaBWILHBIX OTBETOB — JIOCTA-
TOYHO BBICOKMH YpOBEHb 3HAHWM, YMEHWM U HABBI-
KOB;
6 6ayuioB - 61-70% NpaBWILHBIX OTBETOB — CPEHUN
YPOBEHb 3HAHWHA, YMEHUA U HABBIKOB;
4 6amma - 51-60% mnpaBHIHHBEIX OTBETOB — HHBKHI
YPOBEHb 3HAHWM, YMEHHHA M HABBIKOB;
0 6amioB - 0-50% mnpaBWILHBIX OTBETOB — O4YEHb
HU3KHUI YpOBEHb 3HAHWI, YMEHHI 1 HABBIKOB

8 | PacuetHoO- 12 nenens | 20 6ammos | 20 6amnoB - CTyAeHT MOJIHOCTBIO BBINOIHWI 3a]a-

rpadudeckas
pabota Ne 3

HYE, TTOKa3aJl OTJIMYHLIC YMCHHUSA M HABBIKM B PaMKax
YCBOEHHOTO y4eOHOro mMartepuana, KOHTPOJIbHAS pa-
Oora odopMiieHa aKKypaTHO M B COOTBETCTBHH C
MpeIbSBIACMBIMU TPEOOBAHUSIMYL,

15 6amnoB - CTyIeHT MOJMHOCTHIO BBIMNOJIHIII 3aa-
HUE, TIOKa3aJl XOpOIIMEe YMEHHS HABBIKM B paMKax
YCBOEHHOTO Y4eOHOrO MaTepuralia, Ho He cMor 00oc-
HOBAaTh ONTHMAJIbHOCTH TIPEJIOKEHHOTO PEICHUS,
JIOMYILCHbI OJTHA WM JBE HETOYHOCTH, €CTh HEIO0-
CTaTKH B 0(hOpPMIICHUY;
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HaunmeHOBaHnme
0Ll€ HOYHOT 0 CP-Ba

Cpoxu
BbINOJIHE HY|

I kama ome-
HUBAHUA

Kpurepun
OLlCHUBAHUS

10 6amnoB - CTyIeHT MONMHOCTHIO BBHITIONHIUT 3a7a-
HHE, HO JONYCTWI CYIIECTBEHHbIC HETOYHOCTH M
rpyOble OIMOKHM, HE TPOSBWI YMCHHUS TPaBUIHHO
WHTEPIPEeTHPOBATh TONYyYEHHBIE PE3ybTaThl, Kaue-
CTBO 0(OpMIICHHS UIMEET HEIOCTATOUHBIN YPOBEHb;
0 6amioB - CTyIEHT HE MOJHOCTHIO BBIMOIHWI 3aa-
HHE, TIPH 3TOM TPOSBWI HEJIOCTATOYHBIA YPOBCHB
YMEHHI W HAaBBIKOB, 4 TAKXKE HECTOCOOCH TOSICHHUTH
TIOJTy4YEHHBIA pe3ybTaT

KontponbHas
pabora Ne 3

16 menens

20 oamnoB

20 6amtoB - CTyJeHT NOJHOCTHIO BHITIONHII 3a]aHKC
KOHTPOJILHOM paboThl, MOKa3aJl OTJIMYHBIC YMEHHS U
HaBBIKM B paMKaX YCBOSHHOTO y4eOHOro MaTepuaa,
KOHTpOJIbHas pabora odopmieHa aKKypaTHO U B CO-
OTBETCTBUH C TIPEIbIBISCMBIMHU TPEOOBAHMSIMUY,

15 6aymoB - CTYIEHT TIOJHOCTHIO BHITIONHWII 3a]1aHUS
KOHTPOJILHOM pPa0OoThl, TOKa3aJl XOpOIIME YMEHHS
HaBBIKM B paMKaX YCBOSHHOTO y4eOHOro MaTepuania,
HO HE CMOr OOOCHOBaTh ONTHUMAJIBHOCTH TPEJJIO-
JKEHHOTO PEIIEHMs, JOMYIIEHbI OHA WK JIBE HETOU-
HOCTH, €CTh HEJIOCTATKH B O(OPMIICHHH KOHTPOJIb-
HOH paOOoTEHI;

10 6ayutoB - CTYIEHT TOJHOCTHIO BBITIONHI 3a]aHKC
KOHTPOJILHOW Pa0OThI, HO JIOMYCTWI CYIIECTBEHHBIC
HETOYHOCTH U rpyOble OIIMOKH, HE IPOSBWI YMEHHSI
MPaBWIHHO MHTEPIPETUPOBATH TOMYYEHHBIE PE3YITb-
TaThl, KAYECTBO OPOPMIICHHSI KOHTPOJILHOW PabOThI
MMEEeT HeJOCTATOUHBIA YPOBEHB;

0 6amtoB - CTyICHT HE MOJHOCTHIO BBITIONHWI 3a7a-
HHE KOHTPOJILHOW Pa0OTHI, IPH STOM TPOSBUI HEJIO-
CTAaTOYHBIA YPOBEHh YMEHHMHA M HABBIKOB, a TaKXKe
HecToco0eH MOSICHUTD TIONMYYEHHBIA pPe3-T.

Tekynmii KOHTpOJIb:

50 oansoB

JK3aMeH:

50 6ays10B

60 6annos - 91-100% npasurvubix omeenos — 8vico-
KUil ypoBeHb 3HaAHUl, YMeHUll U HABLIKOB,

50 6annos - 11-90% % npasunbhbix omgemos — 00-
CMAMOYHO BbICOKULL YPOBeHb 3HAHUU, YMEeHUU U
HABBIKOG,

40 6annos - 61-70% npasunvuvix omeemos — cpeo-
HUU YDOBEHb 3HAHUU, YMEHUU U HABbIKOE,

30 6annos - 51-60% npasuibHbix Omeemos — HU3KUU
VpOBeHb 3HAHUL, YMEHUN U HABLIKOS,

0 6annos - 0-50% npasunvrvix omeemos — ouens
HU3KUL YPOBEHb 3HAHUU, YMEHUL U HABLIKOS,

Hroro

100 6ass10B

KpuTtepuu oueHKH pe3yJbTaTOB 00y4e HUSI MO IMCUMILIHHE

0 - 64 % or MakcHMaJIbHO BO3MO)KHOH CYMMBI 0ajioB - "HEYIOBJIETBOPUTEIHHO" (HEIOCTATOUHBIA ypo-
BEHb IS aTTECTAlUHU N0 JUCLMIUINHE);
65 - 74 % oT MakCcMMaJbHO BO3MOYKHOW CYMMBI 0aJuioB - "yIOBJIETBOPUTEIBHO" (TIOPOTOBBIN (MHHIMaJTh-

HBI) YPOBEHB);

75 - 84 % oT MakcUMaJbHO BO3MOKHON CyMMBI 6auioB - "xopomio" (cpeiHuii ypOBEHb);
85 - 100 % or MakcuMalabHO BO3MOXHOW CyMMBbI 6ayuioB - "OTinM4yHO" (BBICOKMI (MaKCHMaJIbHBIN) ypo-

BEHb)
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3 TunoBble KOHTPOJIbHBIE 32aHUS WU HHbIE MaTePUAJIbI, HEOOX0AUMBIE 115
Olle HKM 3HAHUI, YMeHHii, HABBIKOB H (WIN) ONbITA 1eATeJIbHOCTH, XapaKTe pH-
3yroume npouecc ¢popMupoBaHus KOMIIETEHIIUH B X0/1e 0CBOeHUsI 00pa3oBa-
TeJIbHOM NPOrpaMMbI

3.1 3agaHus AJ151 TEKYIIET0 KOHTPOJIsI yCIie BaeMOCTH

Konrtpoabnas padora Nel «/IugdepenumnanbHoe ucunciaeHue ¢gyHKIUM OTHOM
e peMe HHO)

1. Haiitu npousBoaHbie Yy (GyHKIHIA:

a) y= $/x —3-arccos * 2x, 0) y:InInsin(l+%), B)y:(arctgsx)'ogz(X+4),

X = arctgt,
r) y2=x+thy, 1) y=ln 412
S t+l

X2—

1
J2x?

3. Haiitu npousBoanyto N-ro nopsinka gynkiuu  y =Ig(3x+1).

2. Haittu nudpepenunan ¢yHkiuu Yy = arccos

4. BpluMcauTh NPUOIMXKEHHO € MOMOLBI AuddepeHinana 3HaueHue QYyHKUMH Y = x pu

x=836.

+/x
1-/x

5. CocTaBUTh ypaBHEHUS KacaTeIIbHOW U HOPMAJI K KPUBOU Y = B TOuke Xg=4.

6. Haiitu npenensl, ncnonb3ys npasuiio Jlonurans:

. 1 . x3—3x2—x+3 . :
a) Ilm( j 6 lim—— ., B) |lim(nx)x.
x—0 +

x—>1 X —4x+3 X—>00

Xsinx  x2

o 16
7. Haiitn HauOomblliee 1 HaUMEHbIee 3HAUCHUS QYyHKIUU Y = X2 —2X+-———13 Ha OTpe3Ke

[2; 5].

3x-2

X3

8. IlpoBectu momHOe HccaenoBanue QPyHKIMU U TOCTPOUTH ee Tpaduk: Y =

KonTpoabHas padora Ne2 "HHTerpajbHoe ucuucieHre () yHKIMU OJHOH nmepeMeHHOM'"

Haiitn HeonpeneneHHbIE UHTETPaIbI:
2—-3X
L [—=

V2-5x%

4. '[(x +3)eXdx,

2. jcos3xsinxdx, 3. I—
3x2 —x+5

dx X
5 | —, 6. | =———dXx,
Ix Inx I'S&ﬁ&
3x +20x+9

! '[(x +4x+3Xx+5 o
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Kontpoabnas padora Ne3 «Paabi»

1) HccnemoBaTh Ha CXOJMMOCTH YHCIOBBIC PSJIbL:

- _1nn+5; n+1 , (-1)" |
a)nZ:l:( ) 3 )nZ; c) n:l—\/ﬁ5/—(n+1)3

2) HaiiTi 061aCTh CXOTUMOCTH PSJIOB:

) >x'tg 0 > (1) Lo 5)

3) Beruucinuts ¢ Tounocteio 0 = 0,001:

1 0,5
a , b) |1+ x? dx.
) 1136 ) !

PacueTHo-rpadp mueckue padoThl MO0 MATEMATHKE

PacueTHo-Tpap uueckas padora Nel «JIuneiinas ajareopa»

1 3 1 2 -2
-4 0 3 0 0
1. Boruucnuts onpenenurtens (-3 3 1 -2 5, HCIIOJNB3YS:
0 3 0 0 2
1 2 -1 6 1

a) pasloKEHHE 1Mo 2-0¥ CTPOKE;
b) paznoxenwue o 4-omy cTosoIy;
C) Merox d>(HEeKTHBHOIO MOHMKEHHUS TOPSIIKA.
2. HccrnenoBath cucTeMy Ha COBMECTHOCTh. B cllydae COBMECTHOCTH PEIUThH e:
a) Ilo gopmynam Kpamepa;
b) C momorpio 00paTHOM MaTPHUIIHI;

€) Meromom INaycca.

X, +2X, +3x, =-11,

4X, —2X, +5X; + X, =-11,
—2X, +3X, + X3 +2X, =3,

X, +X, —4x; +8x, =-11.
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3. HccnenoBarh cucteMy Ha COBMECTHOCTb. B cilydyae COBMECTHOCTH pelMTh €€ JH00bIM METO-
JIOM:

2% + Xy = X3 =X, + X =1,
X, —2X, + X3 + X, —2X; =0,
—AX, —2X, + 2X5 + 2X, —2X; = —2.

PacueTHo-rpadp mueckas padora Ne2 "MyHKUHUN HeCKOJbKUX NepeMeHHbIX"

1. Haiitu oGnactsb onpenenenust QyHKIUU: Z = In(x2 + y2 —1).

2. Haiitu nonuslii nuddepennunan pyHkuun: z = sin(x3 — y)2 .
3. Haiit mpou3BoIHBIE CIOKHON (QPYHKITUU:

1. u 2 2
z:Eln—,rz[e u=XxXy, v=ycgX.
v

4. HaiiTu yacTHbIE TPOU3BOIHbBIE HESIBHO 3aJaHHOMN (yHKINHU:
Xsinz+ysinx+zsiny=1.

5. HaiiTi yacTHBIE TPOU3BOAHBIE BTOPOTO MOPsIKa QyHKIIUU: Z = x2 In(x+y).

6. Haiitu skctpemym yakiuun: z = g X2 + 2Xy —% y2 —5x—-y+2.

PacueTHo-rpadp mueckas padora Ne3 "o0bikHOBeHHbIE qUd ( epeHIIHAIBbHbIE YPABHEe HUs "'

1) Haiitu oOrmiee pereHne qudpepeHINATbHBIX YpaBHEHU N
a) (x2 +l)y' +4xy =3;
b) y"+2y(y)’ =0;
) Xy =(y"):
d) y"—2y'+5y=10e" cos2x.
2) Peumth nuddepeHIinanbHOe YpaBHEHHE TIPU 3aIJaHHBIX HAYaTbHBIX YCIOBHUSX:
X" —2x"=¢e?, x(0)=x'(0)=0.

X'=3X+Y,

x(0)=2,y(0) =0.
y'=-5x-3y+2, ©)=2.y0)

3) Peunmts cucremy ypaBHEHUI {
TecThbl MO MaTeMaTHKe
Tect Nel «BBeneHue B MaTeMaTHue CKHI aHAJIW3»
Beruncnute npenens! QyHKIH

2 2
1 1im 3xc—-2x+1 3 lim X°-11x+1

x—1 x2 +4x+1 ' x—>oo3x3—2x+12 '
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2 2X
2. fim X3 4. lim (X—”j .
x—>3\/3_X—X Xx—oo\ X—4

Teer Ne 2 «/lud ¢pepeHuuanbHOe HCUHCIeHHe () YHKIMH OHOM IepeMeHHOW»

Bomnpoc 1. Haiitu npou3BogHyto GyHKIUH Y = In(2x2 —1).
Bornpoc 2. 3akoH ABUKEHUSI MAaTEpUAIbHOW TOYKU UMEET BUJL
x(t)=8+3t+e3t,

rae X(t) — koopnuHara Touku B MOMeHT BpemeHH t. Toraa ckopocth Touku mnpu t=3 paBHa ...
1)2, 2)10, 3)4, 4)18.

BOHpOC 3. KoanuecTBoO QJICKTPHUYCCTBA, IMMPOTCKIICEC YCPE3 MMOIICPEIHOC CCUCHUC ITPOBOI-

HUKa, HauMHasi ¢ MOMeHTa BpemeHu t=0, 3amaercsa dopmynoi (= t3-9t? +15t +1. B Kxakue
MOMEHTHI TOK B TPOBOIHHKE OyaeT paBeH 07

Bonpoc 4. Ha pucynke nsobpaxken rpaduk ¢ynkuun y = f(x).

%4
X 150

"

Y

HaliTi 3Ha4eHre TPOU3BOAHOM 3TOM QyHKIMH B TOUKE X .

1)—+/3, 2)?, 3)@, 4)—?.

Bomnpoc 5. CopmynupoBaTh ornpeaeneHue aCUMITOTHI rpaduka GyHKUUN Y = f(X).

Bompoc 6. VYkazaTh MOCIEIOBAaTENbHOCTh HaxOXaeHUs mnepernba rpaduka QyHKIAM

y=f(x):

1) cnenatrb BBIBOJ O CYIIECTBOBAaHUHU TOYKM Nepernda v HAlTH 3HaueHue (QyHKIUU B ITOU
TOUKE;

2) HaliTU IPOU3BOAHYIO BTOPOTO MOPSIKA U KPUTUYECKUE TOUKUA BTOPOTO POJIA;

3) Haiitu o0nacth onpezeneHus QyHKUHUY;

4) n300pa3uTh KPUTHYECKUE TOUKA HA YMCIOBOI OCH M HaliTH 3HaKU BTOPOM MTPOU3BOJHON Ha
BCEX MOJYYEHHBIX HHTEpBaIaX.

Bonpoc 7. Ha pucynke n3obpaxeH rpaduk mpou3BoaHON (YHKIUU Y = f(x), 3aJJaHHOU
Ha OTpe3Ke [— 2,5]. Torga Toukoi MakcuMyma 3TOM (yHKIUU SBISETCS. ..
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-+~

1)-1, 2)0, 3)1, 4)4
Bompoc 8. Vkaxute Bux rpaduka QyHKIMH, Ui KOTOpoi Ha mHTepBane(a;h) ogHoBpe-
MEHHO BBINOJHSAOTCS Tpu yenoBus: Yy <0, y' >0, y">0.

y? ? b : Yk a b ..

T 1 x d \ '
e 2)

yT a b Ya Q b

0’ 5 i 0 :

Bomnpoc 9. Mcnons3ys npasuio Jlonurains, BBIYMCINTD IPEAET

lim (xe‘x).
X—>+00
Bonpoc 10. Ecniu k akTHBHOMY JBYXIIOJIOCHUKY MOJKIIOUEHA Harpyska R, To depes Hee

6X

RiR U B Hell OyaeT BBLACTATHCS MOUHOCTh P = IZR. Kakum 101KHO OBITH
_+_
6X

noimer Tok | =

COOTHOILIEHUE MEXKIY CONPOTHUBIIEHHEM Harpy3skd R M BXOJHBIM CONPOTHBIIEHUEM ABYXIIOJIOC-
HuKa Ry, , 4TOOBI B COMPOTHBIICHUH HATPY3KU BBIACISUIACH MAKCHMAIIbHAS. MOIIHOCTH?

Tect Ne 3 «HTerpajibHOE HcUMCIeHHe () YHKIMHU OJHOI 1epeMeHHO»

Bormpoc 1. Yka3atrb Tabau4Hble HHTETPAJIbL:

1) J'arccos xdx, 2) .[(1—x)2dx, 3)'[ .d>2< , 4) J'ezxdx, 5) Ix4dx.
sin“ x

Bonpoc 2. BelOpath QyHKIMH, SBJIAIONMECS HepBooOpasHbiMu as f (X) =sinx:
1) —cosx, 2) cosx, 3)1-cosx, 4)1+cosx, 5) 3—cosx.
Bonpoc 3. Yka3ate COOTBETCTBUE MEXAY HHTETPAJIAMU U METOJOM UX PELICHUS:

X+ X2
1) HenocpeaCTBEHHOE NHTETPUPOBAHUE, A) J. dx,
Jx
2) MeToJ 3aHeceHus oA 3Hak auddepeHiuana, B) jln(1+ X)dx ,
3) MeTO/1 TOACTAHOBKH, C) Jeg_xdx,
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dx,

4) MeTOI HUHTETPUPOBAHUS 110 YACTSIM. D) J.

1+\/_

E) jxarctgxdx .
Bormpoc 4. MHOKeCTBO nepBooOpasHbIx GyHKuuu f (X) = sin(3x + 2) MMEET BHUI. ..

1) —%cos(3x+2)+C, 2) lcos(3x+2)+C, 3) 3cos(3x+2)+C, 4) —cosx+C.

. X
Bonipoc 5. Jlan unTerpan j . Torna 3amena nepemenHoi t =1g > MPUBOJUT €70

3+ COS X
K BULY...
1+t 1+t
1) : dt, 3) dt, 4)
I2 t2 I2+t J 2+t2 I2+t
BOHpOC 6. I/IHTCIpaH I 4 2 MOKHO IMPEACTaBUThL B BUAC CYMMbI HHTCTPAJIOB ...
X+ X
dx
3) [=2
I 4(x+4) )-[ x+4 )J.4x
)I J.4(x+4) I 4(x+4)
Bomipoc 7. HenyneBas ¢ynkuus Y = f( ) SIBJISIETCS. HEYETHOM Ha OTPE3KE [— 2, 2]. Torna
2
MHTErpal J. dx paBeH .
-2
2 11 1
1)0, 2 2j fddx,  3) [ f(x)dx,  4) 4j f(x)dx .
40

Bonpoc 8. HecoOcTBeHHBIN MHTETpas j paBeH...
1 X
1)-1, 2)pacxomutcs, 3)2, 4)1.
Bompoc 9. Ilnomaap 3amrpuxoBaHHON YacTu (GUTYpBI, H300paKEHHON Ha uyepTexe, 3a-

JlaHA UHTETPAJIOM. ..
Y
f ek

9 9 9 9 9
1) j(xz—l)dx, 2) [(Vx-1)dx, 3) [(1-+x)dx, 4) I(l—xz)dx, 5) [(~/x—1)dx.
1 0 0 1 1
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10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

3.2 3ajaHus AJs NPOMEeKYTOYHON aTTecTAlUH
KoHTposibHBIE BONPOCHI K IK3aMeHY

3 cemecTp
OmnpeneneHHbI HMHTETpAJl C MEPEMEHHBIM BepxHUM Tnpenenom. dopmyna HerotoHa-
JleitbuuIA.
3ameHa TMEepeMEeHHON B ompeaelieHHOM uHTerpane. MuterpupoBanue mo udactsMm. Heco6-
CTBEHHBIC UHTEIPAJIbI.
HecobOcTBeHHBIE HHTETPATIBL.
Beruncnenue nommaei miockux Guryp.
Beluncnenue NIuHbL 1yrd KpUBOM B IIPSIMOYTOJIBHBIX KOOpJAMHATAX.
Bbruncnenne niaom@ay noBepXHOCTH Tejla BPALEHUS.
YacTHble MPON3BOIHBIE BBICIIMX TOPAIKOB (DYHKIIMU JIBYX ITEPEMEHHBIX.
[Tonste nuddepeHnaNbHOTO ypaBHEHMs. 3ajadd, MNPUBOJSNIEECS K OOBIKHOBEHHBIM
mddepeHInaTbHBIM YPAaBHEHHSIM.
Juddepenuinanpaple  ypaBHEHHUsI TMEpBOro Mopsaka. TeopemMa O CyIIECTBOBaHUU U
€IMHCTBEHHOCTH pemeHus 3agaud Koum. Ilonstue 006 o0meMm, yacTHOM M 0coOOM
peueHUsX TUddepeHIHaTBPHBIX YpaBHEHHH.
['eomeTpuueckuil  cMblca  AU(epeHIMAIBHOTO  ypaBHEHMsS]  MEPBOTO  IMOPSIKA.
Knaccuduxanus nuddepeHunanbHbIX ypaBHEHHH EpBOTo MOPsAKA.
Huddepenunanbaple  ypaBHEHUS C Pa3IelIONMMHCS TNepeMeHHbIMUA. OTHOpOIHBIC
TddepeHnaIbHbIe YPABHEHMS [1EPBOT0 MOPSIKA.
Jluneitnele auddepeHIMANbHBIE ypaBHEHHUs MEpBOro Mopsaka. MeTon Bapuanuu
IIPOM3BOJIBHBIX ITOCTOSIHHBIX. MeTon beprymn. YpaBHenue bepryum.
VYpaBHEHHUs B MOJIHBIX TU(depeHnnanax
HuddepeHuinanbHbple  ypaBHEHHMS  BBICIIMX  TOPSIKOB.  YpaBHEHHUS, JIONYyCKarolye
MOHUKEHUE TOPAIKA.
Jluneitnpie guddepeHInanbHble ypaBHEHHsS N-TO Mopsaka. JIMHEHHBIE OTHOPOIHBIE
middepeHnaIbHbIe YpaBHEHUS, OCHOBHBIE MOHATHS. JIMHelHO-He3aBUCHMas cHucTeMa
¢ynkuuii. Onpenenutens Bponckoro. Teopema 00 ycnoBHM JMHEHHONW HE3aBUCHUMOCTH
peleHu i AU (pepeHIINaIBHOTO YpaBHEHUSL.
OyHIaMEeHTanbHAs CHUCTEMa pEHICHWN JIMHEWHOTro OJHOPOTHOTO 1HuddepeHnnanTsHOTo
ypaBHeHUs. Teopema O CTpPyKType OOIIETO peUleHUs JUHEWHOro OJHOPOJHOIO
TuddepeHInaabHOr0 ypaBHEHuUs
JluneitHpie ogHOpOAHBIE MU(pepeHInaTbHbIE YPABHEHHS BTOPOTO MOPSIKA C TTOCTOSHHBIMH
kod(ppunrentamu. Pasnuunple ciydan HaxoxaeHUs GyHIaMEHTAIbHOM CUCTEMbI PELLICHUH.
Jluneitnple HeomHOpoAHBIE IU(depeHIHaTbHbIe ypaBHEHUs N-ro mopsaka. Teopema o
CTPYKTYpe OOIIETo perieHus TMHEHHOro HeoJHOPOJHOTO MU (hepeHIHaTbHOTO YpaBHEHUSI.
Mertoz Bapuanuy Mpou3BOJIBHBIX IOCTOSIHHBIX. HaxoxkneHne 4acTHOro peleHus JIMHEUHOTO
HEOHOPOHOTO U (pepeHInaTbHOTO ypaBHEHUI N-TO MOpsIIKA.
JluneitHble HEOMHOPOIHBIE MU hepeHINaTbHBIE YPaBHEHHs N-TO MOPSAAKA CO CIeIHaTbHON
IpaBoOi 4acThbi0. MeTo/| HeonpeneNeHHbIX KO3(PPUIINEHTOB HaX0KAEHNS YaCTHOTO PEILCHUS.
IIpyHIUT HATOKEHUS PEILCHUM.
Cucrembl  OOBIKHOBEHHBIX AH(pepeHIUANBHBIX ypaBHEHWH. MeTox HCKIIOUeHUs
HEU3BECTHBIX.
Cucrembl JIMHEHHBIX OJHOPOIHBIX IU(PEpEeHIINATbHBIX YPaBHEHHI C IOCTOSHHBIMU
KO3 (pUIHEHTaMH.
[TonsiTre uncnoBoro psiga. OCHOBHBIE ONpeaeneH s (CXOIUMOCTh psiia, CyMMa psia, N-s ya-
CTHUYHas cyMMa psna, N-i ocTaTok psaa). Psax, cocraBiieHHBIH U3 WIEHOB T€OMETPUUECKON
IIPOTPECCHH.
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24. Tlonstue cxomumoctu psina. CBOKCTBA cxoasmmxcst psAaoB. HeoOXxomumplil mpu3HaK CXOIu-
MOCTH psia. JoCTaTOUHbBIN MPU3HAK PACXOAUMOCTH Psia.

25. Tlpu3Haku CpaBHEHUS PSZIOB C MOJOKUTEIHHBIMU YICHAMH.

26. Ilpusnak Jlamam6epa.

27. Panukanbublii npusHak Komm.

28. UnaTterpanpHbiii npusHak Komm.

29. Psan Jlupuxiie, uccienoBaHue ero cxoguMocTi. OO000IEeHH b1 TApMOHUYECKUM PSII.

30. 3HakonepeMeHHbIe pabl. AOCOMIOTHAS M YCIIOBHAS CXOIHUMOCTb.

31. 3nakouepenyrommecs: psabl. [pusHak JleiiOnuma.

32. ®yakimoHanbHbIe psyibl. OCHOBHBIC MOHATHA. PaBHOMEpHO cxosmmecs (yHKIMOHAIbHBIE

PSIIBL.
33. Crenennble psbl. Teopema AGers.
34. MlHTepBai CXOANMOCTH CTETIEHHOTO psijia ero HaxoxxaeHue. CBONCTBA CTENIEHHBIX PSJIOB.
TunoBble JK3aMeHAIMOHHBIE 321a4H
Cemectp 3

1) Haiitu oOmee pemieHue qudpepeHInaTBHBIX YpaBHEHUN

a) (x2 +1)y’ +4xy =3;

b) y"+2y(y’)’ =0;

) xy"=(y")’;

d) y"—2y'+5y=10e" cos2x.

2) 3amucarh ypaBHEHHE KpHBOW, mpoxosineit yepes3 Touky 4 (0, 2), eciau U3BECTHO, YTO YIJIO-
BOM KO3(hpULIMEHT KacaTelabHOH B JIOOOH €e TOUYKE paBHACTCS OpJMHATE 3TOM TOUYKH, YBEJHU-
YEHHOM B 3 pasa.

3) HccaenoBaTte Ha CXOOMMOCTh YHCJIOBEIE psAAbL:

a) zw:(—l)n n+5; il n+l-

n
= 3

4) Haiitu 065acTh CXOAUMOCTH PSIIOB:

. ()
& o

a)ix”tg%; b)z “ﬂ.
n=1

5) Beraucmuts ¢ Tounocteio O = 0,001:

1 0,5
a) ; b) [v1+x® dx.
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JIuct peructpanuu udmMmenenu Kk PI1/1

Ne
n/m

Homep npoTtokona 3acemanus kadeapsl,
JlaTa yTBEPXKICHHS M3MCHEHHUS

KommuectBo

CTpaHuI|
HU3MEHEHUs

Iomuce
paspaboTdynxka

PIIJ

BocmurarensHas paboTa 00ydaromXcsl.

OcnoBanune: denepanbhbiii 3akoH oT 31.07.2020 Ne 304-
@3 "O BHeceHnH n3MeHeHn B denepanbHbIA 3aKOH

"O6 oOpazoBanuu B Poccuiickoit @enepanuun' mo
BOIIPOCAM BOCHUTaHUs o0ydaronmxcs'"

[pakTrueckasi MOArOTOBKa 00yJarOXCS.

OcHoBanue: [Ipukaz MuHHCTEpCTBa HAYKU U BBICIIETO
oOpazoBanus Poccuiickoit @enepanun, MunucrepcTa
npocsenieHus Poccuiickoit @enepannu ot 05.08.2020 r.
Ne 885/390 "O mpakTudeckoit moAroToBKe 00ydarommxcs"

Axryanu3zanus pasnenoB PITJI x HoBomy 2021/2022 yueb-
HOMY TOY
OcnoBanue: [Ipotokon 3acenanus kadenpsr Ne ot
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