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1 OOume mooKeHus

Pabouas nmporpamMma qucuMIninHbl «MaTeMaTuka» COCTaBJIeHA B COOTBETCTBUU € Tpebo-
BaHMAMH (heIepaTbHOTO TOCYJapCTBEHHOTO 00pa30BATENFHOIO CTAHAAPTA, YTBEPKICHHOTO
nprka3oM MuHucTepcTBa 0O6pa3zoBanus U Hayku Poccuiickoit @enepanuu Ne 931 ot 19.09.2017,
u OCHOBHOM npodeccruoHanbHON 00pa30BaTeIbHOM HIpOTPaMMBI MOJITOTOBKH
«PagnosnekTpoHHbBIE CHCTEMBl TEIEKOMMYHHKAIMM W CBsA3W» 1o Hampasienuio 11.03.01
"Pagnorexauka".

[IpakTyeckas MOATOTOBKA pealM3yeTcsi Ha OCHOBE MPO(ECCHOHAIBHOIO CTaHAapTa T
40.035 «MHXXEHEP-KOHCTPYKTOP AHAJIOI'OBBIX CJIOXXKHO®YHKIMOHAJIbHBIX
BJIOKOB». O6o6menHast TpynoBas QyHkuus: A. Pa3zpaboTka MpUHIMIHAIBHBIX JJIEKTpUYE-
CKHX CXEM OT/EIbHBIX aHAJIOTOBBIX OJIOKOB M Bcero aHanmoroBoro Cd-6moka.

3amaun [enbro U3YYCHUS TUCHUIUIMHBI SIBJIIICTCS OCBOCHHUC HE00X0IMMOr0 MareMa-

AUCIUIIITNHBL TUYECKOTO anmapara, ¢ MOMOIIbI0 KOTOPOTro pa3padaThIBalOTCS U UCCIAEAYIOT-
Csl TEOPETUUECKHUE U IKCIEPUMEHTAIbHbIE MOJIETN 00BEKTOB MPOdheccuoHab-
HOU J1eSITeIbHOCTH

OcHoBHBIE Jluneiinas anreOpa. OCHOBBI BEKTOpHOW anreOpsl. OCHOBBI aHAIMTHYECKOM

pasnesl / Tembl reomeTpun. BBenenue B maremarmueckuid aHanus. JluddepennuansHoe uc-

ANCHHATITAHBI yucienne QYHKIMU OMHOM mepeMeHHOM. MHTerpanbHOe HCUnCIeHHe (YyHK-
uu OAHON nepeMeHHo. DyHKIIMN HECKONbKUX nepeMeHHBIX. [uddepenim-
anbHblE ypaBHEHUs. Teopus psiioB

2 IlepeyeHb MUIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUS MO AUCHHUILINHE (MOIYJII0),
COOTHECEHHBIX C HHIMKATOPAMH JOCTUKEHHs] KOMIIeTeHIIUH

[Tpouecc u3ydeHus IUCHUIUIMHBI «MaremMaTuka» HamnpasieH Ha (GOpMUPOBAHHE CIEAY-
foiMx komnereHimii B coorserctBrr ¢ @PI'OC BO u ocHOBHOI 00pa3oBaTenbHON MporpaMMoin
(tabmuma 1).

Tabmuma 1 — KomneTeHmu u MHANKATOPHI UX TOCTHXKCHHS

KOI[ H HAaMMCHOBaA- I/IHI[I/II(aTOpI)I JAOCTHIKCHUA HJ'IaHI/IpyeMBIC PE3YIbTAaThI o6yqe—
HUE KOMIICTCHIINHN HUs 110 JUCLHUITIJIIMHE

Ob6menpodeccnoHanbHbIe

OIIK-1 Cnocoben | OIIK-1.1 3nHaer ¢Qynnamen- | 3HaTb OCHOBHBIE MaT€MaTHYECKHE
UCMOJIb30BaTh  TO- | TaJbHBIE 3aKOHBI MPHUPOJBI U | 3aKOHBI

JIOKEHHUs, 3aKOHBI U | OCHOBHBIC (PH3MUYECKUE M Ma-

METO/bl €CTECTBEH- | TEMATHUECKUE 3aKOHBI

HbIX HAayK MW Marec-
MaTUuK i peuic-
HUsg 3a7a4 HWHXKC-
HCpHOI>'I JACATCIIbHO-
CTH

OIIK-1.2 VYmeer npuMeHATH
¢usnyeckue 3aKOHBI M MaTe-
MaTH4YeCKHe METONbl IJs pe-
LIEHMS 337a4 TEOPETHUYECKOTO
Y IPUKJIATHOTO XapakTepa

YMeTh IMPUMCHATE MAaTECMATUYCCKUC
MCTOABI UIA aHalu3a 3adad TCOope-
TUYCCKOr'o U MPUKIAJHOI0 XapakTe-

pa.

OIIK-1.3 Bmageer HaBBIKAMH
WCIIOIb30BaHUs 3HAHUKN (HU3H-
KM M MaTeMaTHKd TpH pelle-
HUM MTPAKTUYECKUX 3a/1a4

Brnaners HaBBIKAMH HCIIOJIB30BaHUS
3HAaHWH MaTeMaTUKH IIpyu aHajaIu3eC
MPaKTUYCCKUX 3a1a4d




3 MecTo nucuMIUIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

Hucrummaa «MarteMatuka» u3ydaercs Ha 1, 2 kypcax B 1, 2, 3 cemectpax.

JuciuruirHa BXOIUT B cocTaB Onoka 1 «/lucuumniauHel (MOIYyJu)» M OTHOCUTCS K
00s13aTeILHON YaCTH.

Jlj11 OCBOCHUS TUCIUIUIMHBI HEOOXOIUMBI 3HAHUS, YMEHUS, HABBIKH, C(HOPMUPOBAHHbBIC B
MpoIecce U3yYeHHS Kypca MaTeMaTHKH 0011e00pa30BaTeIbHOMN IIKOJIBI.

3HaHUs, YMEHHUS W HaBBIKM, CHOPMHUPOBAHHBIE TMPU U3YYCHUU AUCIUIUIMHBI
«Maremaruka», OyIyT BOCTpeOOBaHbI MPU MU3YYCHUH MOCIEAYIOMUX AUCUMIUIUH: MHpopma-
Tuka, Teopus BeposATHOCTEW W MaTeMaThueckas cratuctuka, duszuka, JxoHOMUKA, be3zomac-
HOCTb JKU3HEIEATEIbHOCTH, TeopeTuuecKkne OCHOBBI 3JIEKTPOTEXHUKHU.

JucuummmHa «MaTeMaTHKa» 4aCTHYHO peain3yeTcs B (popMe MPaKTHICCKON IMOATOTOB-
ku. [IpakTuyeckas MOATOTOBKAa OPraHU3YETCs] MYTEM BBIIOJHEHUS MPAKTUYECKUX padoT, BbI-
MIOJTHEHUST PacYETHO-TpadUIECKOi paboThI.

Jucuumnnuna «MaTeMaTuka» B paMKaxX BOCIUTATEIbHOM pabOThI HarpaBieHa Ha (hOpMHU-
pOBaHHE Yy OOyYaIONMUXCS YMEHHUS CaMOCTOSITEIbHO MBICIIHTH, Pa3BUBAaeT MPO(EeCCHOHATBLHBIC
YMEHUS.

4 O0beM ITMCUHUNIMHBI (MOAYJIS1) B 3a4eTHBIX eIMHHUIAX € YKA3aHHEM KOJUYecTBa
aKaJeMH4YeCKHX YaCOB, BbIIeJIEHHbIX HA KOHTAKTHYI0 padoTy o0y4yalommxcs ¢
npenojaasareseM (110 BUAaM y4eOHbIX 3aHATHII) 1 HA CAMOCTOAATEJILHYIO padoTy
00yyarIMXxcs

OO01mmas TpyI0eMKOCTh (00beM) TUCIUTUIHHBI cocTaBisiet 12 3.e., 432 akaj.gac.
Pacnpenencaue o0beMa JUCIUTUTAHBI (MOJIYJIS) TT0 BHJIaM YU€OHBIX 3aHATHH MPEICTaB-

JIEHO B Tadimue 2.

Tabmauna 2 — O6beM TUCHUIUIMHBI (MO/YJIs) IO BUJIaM YYEOHBIX 3aHSITHH

Bcero akapemn-

O0BbeM IUCHUNIIINHBI
YeCKUX 4aCo0B

OO0miast TpyA0€MKOCTh TUCITUTLIMHBI 432

KonTakTHas ayauTopHasi padora 00y4alommxcs ¢ npenoaasaresieM (1o

. 192
BH/1aM y4eOHBbIX 3aHSAATHI), BCero

B ToM uucie:

3aHATHS JEKIHOHHOIr0 THNA (JIEKIIMK ¥ WHbIE Y4eOHbIC 3aHATHS, MPEIy-
CMaTpHBAOIIKE MPEUMYIIIECTBEHHYIO Tepeaauy yueOHoi nupopmamuu ne- | 96 (32/32/32)
JIATOTMYECKUMH PaOOTHHKAMH )

3aHSITHSI CEMHUHAPCKOr0 THNA (CEMHHAPBI, PAKTUYCCKHUE 3aHSTHUS, MMPaK-
THUKYMBI, J1a00paTOpHbIC pabOThl, KOJJIOKBUYMbI M MHbIC aHANOTHuUHbIe 3a- | 96 (32/32/32)
HSATHS)

CamocTtosiTeibHAs padoTa 00y4alOUIMXCA U KOHTaKTHasi padoTa, BKJIIO-
Yaromas rPYNIOBble KOHCYJIbTALMH, WHIMBHUAYaJIbHYIO paboOTy 00y4aro-
HIMXCS C MPEIoIaBaTesIMK (B TOM YHCIIe HHAMBHUAYyalbHbIe KOHCYnbTanuu); | 205 (80/80/45)
B3aMMO/ICUCTBUE B 3JICKTPOHHON HH(OPMAIMOHHO-00PA30BaTEILHOM Cpelie
By3a

[TpomexxyrouHast arrecTanus oOydyaromuxcs — 3ayeT ¢ OLEHKOH, 3adeT C

N 35
OLICHKOH, DK3aMeH




5 Copepxanue JMCOMIIMHBI (MOAYJIsA), CTPYKTYPHPOBAHHOE 110 TeMaM
(pa3aesnaM)c ykazaHHeM OTBEJACHHOI'0 HA HMX KOJIMYeCTBA aKaJeMHYeCKHX
4acoB U BUJ0B y4eOHOH padoThI

Tabnuna 3 — CtpykTypa U coiep>KaHue JUCIUILTUHBI (MOTyJIs)

Buzpl yaueGHON pabOThI, BKIIOYAsi CAMOCTOSI-
TEIBHYIO paboTy 00yJalOUINXCSI U TPYLOEM-
KOCTh (B 4acax)

HaumenoBanue pazienos, Tem u cogepkanre  |[KonrtakTtHas padota npenogaBarensii CPC
MaTepuaa ¢ 00YJarOIUMHUCS
Jlekuun (Cemunapckue| JlaGopa-

(mpakTHYe- | TOpHBIE
CKME 3aHATUA) 3qHITHS

Pazoen 1 luneitnan anzeopa

Tema 1.1. Matpuibpl u AeUCTBUSL ¢ HUMHU (KpoMme

oOpartHoii). Onpezaenurenu N-ro HOpsAKA U HUX 2 2 4
CBOMCTBA.

Tema 1.2. Cuctemsl nuHEHBIX ypaBHeHUH. Teo-

pema Kpamepa. OOparnas marpuiia. MaTpuaHoe 2 2* 4

PCICHUC CHUCTCM.

Tema 1.3. Panr marpunsl. Meron I'aycca perie-
HUSl CHUCTEM JIMHEHHBIX ypaBHeHHH. Dopmynu-
poBka TeopeMbl Kponekepa - Kanemmu. OnHo-
POJIHBIE CUCTEMBI.

Pa3zoen 2. Bekmopnasn anzeopa

Tema 2.1. Bekrtopsl. JIuHeliHble omeparyu Haj
BekTopaMu. IIpoeknus BekTopa Ha ock. Jlekapro- 2 2 4
BBl KOOPJIMHATHI BEKTOPOB M TOYEK.

Tema 2.2. CkansgpHOe, BEKTOPHOE U CMEIIAHHOE
IIPOU3BE/ICHUS] BEKTOPOB U UX IPUMEHEHHUE.

2 2* 4

Pazoen 3 Ananumuueckan zeomempus

Tema 3.1. Ilpsmas nuaMs Ha miockoctu. Ilnoc-
KOCTb B IIPOCTPAHCTBE.

2 2 4

Tema 3.2. Ilpsamas B mpoctpaHcTBe. B3anmHoe
pacnoJIOKEHUE B IMPOCTPAHCTBE JIBYX HPSIMBIX, 2 2 4
IIPSIMOM U INIOCKOCTH.

Tema 3.3 Kpussle 2-ro mopsiaka. [IpeoGpa3osa-
HUE cucTeM KoopawHat. [IpuBeneHne Kk KaHOHU- - - 8
YECKOMY BULY.

Tema 3.4. IToBepxHocTu 2-r0 nopsiaka. Meroa

""ceyeHni" MOCTPOEHMS OBEPXHOCTEMN. ] ] 8
Pa3zoen 4. Bsedenue 6 mamemamuueckuil ananus

Tema 4.1. MuoxectBa. ®ynkmus. Obmacts ee

omnpenenenus. CloxxHble 1 00paTHbIe (QYHKIIUH.

I'padux pyakmuu. OCHOBHBIC AIIEMEHTapHbBIC 1 1 4

¢yHkuuu, ux cBoiicTa u rpaduku. Yucnosas mo-
creoBaTebHOCTD U € mpenen. [Ipenen GpyHk-
[IUH Ha OECKOHEUYHOCTH.




Bunpl yue6HO# paboThI, BKIIFOYAs CAMOCTOSI-
TENBHYIO Pa00Ty 00YJaIOIIUXCS U TPYAOEM-
KOCTb (B yacax)

HaumenoBanue pa3nenos, TeM u cogepxxkanue  |KonrakrthHas padora npenonasarens| CPC
Marepuana ¢ 00y4aroIMMHUCS
Jlekuuu |Cemunapckue| Jlabopa-

(npakTnye- TOPHBIC
CKHE 3aHATUA) 3aHsgTHS

Tewma 4.2. Ilpenen dyakuun B Touke. OHOCTO-
POHHUE NpeieIibl. bBECKOHEYHO MaJble U UX CBOM-
cTBa. beckoHeuHo OoJIbIINE U MX CBOWCTBA, CBA3b 2 2 4
¢ 6eckoHedHO MabIMU. OCHOBHBIE TEOPEMBI O
npenenax. HeonpeneneHHocTH.

Tema 4.3. IlepBblit 1 BTOpO 3aMeyaTebHbIe
npezensl. HernpepbIBHOCTh (DYHKIIMM B TOUKE U Ha

N 1 1* 4
orpeske. Kiaccuduxanus Touek paszpoia. CBOM-
CTBA HENPEPHIBHBIX (DYHKIMIA.
Tema 4.4. IlpousBonnas yHkiuu. Cxema ee BbI-
yuciaeHus. [ 'eomeTpudeckuii U pu3nuecKuit
CMBICI. YpaBHEHUS KacaTeJIbHOM U HOpMaJH K 4 4 4

KpHBOii. BBIBOII OpMYIT 1 TPOU3BOIHBIX dIie-
MeHTapHbIX (yHKImid. [Ipasuna tuddepenunpo-
BaHMS.

Tema 4.5. Jlorapupmuueckoe nuddepeHipona-
Hue. [Ipon3BoiHbIE HESBHBIX U MMapaMeTPUUYECKUX
byakuumii. {uddepennnan u ero reoMeTpuyecKuii 4 4 4
cmbicil. [IpousBoaHble U AudQepeHrans BbICc-
IUX TTOPSIIKOB.

Pazoen 5 /Jughgpepenyuansvnoe ucuucnenue oynkyuu 00HoIl nepemenHoil

Tema 5.1. OcHoOBHBIE TeopeMbl TuddepeHIab-
Horo wucuucinenus (depma, Pomnsa, Jlarpanxa, 1 1 2
Komm). ITpaBuio Jlonurans.

Tema 5.2. ®opmynsl Teinopa u MaknopeHa.
IIpumeHeHue.

Tema 5.3. UccnenoBanue pyHKIHUNA HA MOHOTOH-
HOCTbH U DKCTPEMYM.

Tema 5.4. HTepBansl BBIYKIOCTH, BOTHYTOCTH,
TOYKHM Tepernba rpaduka Gynkmuu. HakinonHbie 2 2 2
ACUMITOTBI

Tema 5.5. TlonHoe uccnenoBanue GyHKIUN U MO-
cTpoeHne ux rpaduxoB. Haxoxnenue HanOOmb-
IIEr0 ¥ HaMMEHBIIEro 3HauUeHU QyHKIUN Ha OT- 2 2* 4
pe3ke. PenmieHue mpakTUYECKHUX 3a/1ad Ha DKCTpe-
MYM.

Pazoen 6 @ynukyuu HecKoJIbKUX NEPEMEHHBIX

Tema 6.1. Omnpenenenuie (GYHKIUU HECKOJIBKHUX
nepemeHHbix (OHIT). Tlpenen m HEmpepbIBHOCTH 1 1 2
OHIL




Bunpl yue6HO# paboThI, BKIIFOYAs CAMOCTOSI-
TENBHYIO Pa00Ty 00YJaIOIIUXCS U TPYAOEM-
KOCTb (B yacax)

HaumenoBanue pa3nenos, TeM u cogepxxkanue  |KonrakrthHas padora npenonasarens| CPC
Marepuana ¢ 00y4aroIMMHUCS
Jlekuuu |Cemunapckue| Jlabopa-

(npakTnye- TOPHBIC
CKHE 3aHATUA) 3aHsgTHS

Tema 6.2. Yactasie npousBogusie ®HII. 'eomer-
pudecKas HHTEpIpeTalys YaCTHBIX TPOU3BOIHBIX

dbyHkuu 1ByX nepeMmeHHbiX. [lonHnoe mpuparie- 1 1 2
uue. Juddepenunpyemocts u nonHsil nudde-

pennan OHII.

Tema 6.3. [Ipon3Bo/iHbIE CIOKHOW W HESBHO 3a-

naHHOW (¢yHkuuii. YacTHble NPOU3BOIHBIE U 4 4 8

QG epeHIransl BRICIIAX MOPSIKOB.

Tema 6.4. KacarenbHasi TJIOCKOCTh U HOpMaslb K
nosepxHoctu. IloBepxHoctu yposHsA. [IpousBon- 2 2 4
Hasl 110 HAaIpaBJICHUIO. ['paieHT.

Tema 6.5. Dxcrpemym OHII. Heobxoaumoe u o-
CTaTOYHOE YCJIOBHUS CYIIECTBOBAHUS IKCTPEMyMa
OHII. Hanbonbiee u HaMMEHbIIIEe 3HAYCHUE
OHII B 3amKkHyTOM 007aCTH.

Pazoen 7 Humezpanvhoe ucuucienue YynKyuu 00Ho nepemenHoil

Tema 7.1. IlepBooOpa3Hasi W HeompeaeIeHHbII
uHTerpan. Tabmuma wuHTerpanoB. (OCHOBHBIE 2 2 8
CBOICTBA HEOMPEICIICHHBIX HHTETPAJIOB.

Tema 7.2. MeToasl MHTETPUPOBAHUS: HENIOCPEI-
CTBEHHOE, BHECEHHUE 1107 3HaK nuddepeHimana, 4 4 8
3aMEHOW NEPEMEHHOM, 10 YaCTSAM.

Tewma 7.3. OcHoBHast Teopema anredpsl. Paznosxe-
HUE MHOTOUJIEHA C JeHCTBUTENbHBIMU KO3 du-
LIEHTaMH Ha JIUHEHHBIE U KBaIPaTUYHbIC MHO- 4 4 8
kutenu. THTerpupoBanue paloOHaIbHbIX IpO-
Oeil.

Tema 7.4. InTerpupoBaHue TpPUTOHOMETpUYE-
CKHX BBIpa)XKCHHI. YHUBEPCAIbHAS ITOJCTAaHOBKA.
HHTerpupoBanue NpOCTEUILNX UPPALUOHAIILHO-
creit. [lorsitue o He GepymUxcst HHTErpajax.

Pazoen 8 Onpedenennviit unmezpan

Tema 8.1. OnpeneneHHbIil UHTErpal U €ro CBOM-
ctBa. @opmyna HeroTona-JleitOnura. 3amena me-

pEMEHHOM B ompenenéHHoM uHTterpane. MHre- 4 4 8
TPUPOBAHME [0 YACTSIM.
Tema 8.2. I'eomeTpruueckue M MEXaHUYECKHE 4 4 10
IIPWJIOKEHUS ONPEACICHHBIX MHTETPAJIOB.
Tema 8.3. HecoOctBennsle unterpansl. Gopmyna ) ) 10
Cumricona.

Pazoen 9 Ooviknosennvle oughghepenyuanvhole ypasHenus
Tema 9.1. OCHOBHBIE TIOHATHS M OTPEIE/ICHHUS. | 2 | 2 | R
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Bunpl yue6HO# paboThI, BKIIFOYAs CAMOCTOSI-
TENBHYIO Pa00Ty 00YJaIOIIUXCS U TPYAOEM-
KOCTb (B yacax)

HaumenoBanue pa3nenos, TeM u cogepxxkanue  |KonrakrthHas padora npenonasarens| CPC
MaTepuaia ¢ 00y4arouMMucs
Jlekuuu |Cemunapckue| Jlabopa-
(mpaktude- | TopHbBIE
CKHE 3aHATUA) 3aHsgTHS
3agavya Komm s ypaBHEHUH TIEPBOrO MOPSIKA.
YpaBHEeHUs ¢ pa3eaOIUMUCI IEPEMEHHBIMH.
Tema 9.2. Iluddepennmanbabie ypaBHeHU 1-TO
MOpSAAKA: JIMHEHHBIE, OJHOPOIAHBIE, B ITOJTHBIX 2 2 2
mubdepennmanax, bepuymim.
Tema 9.3. YpaBHEHMS BBICIIUX MOPSIKOB. 3a/1aua
Komm nig ypaBHeHUH BBICIINX MOPSAAKOB. MeTon 2 2* 2
MOHIDKEHUS IOPSIKA.
Tema 9.4. JIuneliHble OAHOPOHBIE YPABHEHUS 4 4 4
BhICIINX MOpsiAKoB. Onpenenurens BpoHckoro.
Tewma 9.5. Jluneitnbie HeogHOpoaHBIE U dEepeH-
LUaJIbHbIE YPABHEHUA U UX PELICHUE METOIOM 4 4* 2
HEonpeAeIEHHBIX KO3 PHUITMCHTOB.
Tema 9.6. UucneHHble METO/BI PELICHHS 3a7a4
JUTsE OOBIKHOBEHHBIX JH(PepeHIINaTbHBIX ypaB- 2 2 4
HEHMI.
Tema 9.7. Cucrembl 0ObIKHOBEHHBIX AU depeH- 4 4 4
LIMAJIbHBIX YPABHEHUN U METO/bI MX PELICHUM.
Pazoen 10 Qucnoevie u hynkyuonanvnoie paovl
Tema 10.1. Yucnossie psnpl. Cymma. HeoOxonu-
MBI IPU3HAK CXOJUMOCTH, CBOMCTBA, JOCTaTOY- 5 5 4
Hbl€ MPU3HAKU CXOAMMOCTH YHUCIOBBIX DSIJIOB C
MIOJIO’KUTEIbHBIMU YJICHAMM.
Tema 10.2. 3nakonepeMenHsble psaasl. [IpusHax
Jlert6auna. Onenka ocraTka psga. AOCOIIOTHAS U 4 4 6
YCIJIOBHAs! CXOAMMOCTH.
Tema 10.3. OyHKIMOHANBHBIE PSAIBI U MOHSTHE
paBHOMepHOUW cxoxumoctu. [Ipusnak Beiiep-
niTpacca 0 paBHOMEpPHOM cxomumoctH. MHTerpu- 2 2 4
poBanue u auddepeHrpoBanne (GpyHKIMOHAIb-
HBIX PSIJIOB
Tema 10.4. Crenennsie psupl. Teopema Abens.
Paner  Teinopa wm Maknopena. Pasnoxenue 2 2* 6
bynkuuit B psg MakinopeHa.
Tema 10.5. IlpunokeHHe CTENEHHBIX PAIOB K 5 o 5
npUOJIMKEHHBIM BEIYUCIICHUSIM.
KonrakTHas padora (rpynmoBast KOHCY/IbTAINs) 1
nToro 96 %6 205

o TMCHMIIJIMHE

* peanuzyetcs B popMe MPaKTHUECKOH MOATOTOBKU




6 BHeayauTopHasi cCaMOCTOSITEJIbHAS PA00TAa 00YUYAIOIIUXCSI 110 JUCIUTIJINHE
(Moxaysti0)

[Ipn nmnaHUPOBAHMHM CAMOCTOSTEIBLHON PabOTHI CTYIEHTY PEKOMEHIYETCS PYKOBOI-
CTBOBATHCS CIEAYIOIINM pacIpeielIeHHeM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabnuua 4):

Tabnuna 4 — PexomenayeMoe pacnpe/ieeHue 4acoB Ha CAMOCTOSITENIbHYIO paboTy

KomnoHeHTBI caMoCTOsSITeIbHOM padoThI KosuuecTBo yacoB
M3ydeHne TeopeTU4eCKUX pa3iesIoB TUCIUIIINHEI 48
[ToaroToBKa K 3aHATUAM CEMHHAPCKOTO THIA 48
[TonroroBka K ayIMTOPHOM KOHTPOJIBHOU paboTe 48
IToaroroska u ohopmiaeHue pacueTHO-rpaGuIecKoi padOThI 60
['pymmoBeie KOHCYIbTAIH 1
HNUTOI'O no ucuuninne 205

7 OueHoYHBbIE CPEACTBA /1Jisl MPOBeIEHUS TEKYIIEero KOHTPOJIsl U
NMPOMEKYTOYHOM aTTeCTAlMM 00YYAIOIIUXCS 10 JUCHUILIMHE (MOAYJII0)

@OHJI OLEHOYHBIX CPEACTB ISl IPOBEIEHUS TEKYILEr0 KOHTPOJS YCIEBAEMOCTH U
IIPOMEXYTOYHOM aTrTecTanuu npeacrasiieH B [Ipunoxenun 1.

ITonHBIA KOMIUIEKT KOHTPOJbHBIX 3a/laHUl MJIM MHBIX MaTEpUajoB, HEOOXOAUMBIX IS
OILICHWBAHUS PE3yJIbTAaTOB OOYyYEHHUs MO JUCIHMILIMHE (MOJIYI0), MPAKTUKE XPAHUTCSA Ha Ka-
benpe-pazpaboryrke B OyMa)kHOM U 3JIEKTPOHHOM BHU/IE.

8 YuedHo-MeTOaAMYecKOEe M HHPOPMALMOHHOE 00ecnedeHne TUCIUTIINHBI
(MoayJis)

8.1 OcHoBHasi JuTEpaTypa

1. XKypOenko, JI. H. MaremaTnka B mpuMepax M 3ajaadax [DNeKTpoHHBbIN pecypc] : yueo-
Hoe nocodbwue / JI.H. XKypO6enko, I'.A. Hukonosa, H.B. Hukonora, O.M. Jlertsipea. - M.: HUL]
NH®PA-M, 2016. - 372 c. // ZNANIUM.COM : 31eKTpoHHO-OMOIMOTE Has cucteMa. — Pexxum
nocryna: http://www.znanium.com/catalog.php.

2. Meimkuc, A.Jl.Marematuka ansi TexHudeckux By3oB: CroeruanbHble Kypebl / A. 1.
Mpmkuc. - 3-e u3g, crep., 2-¢ u3a. - CI16.: Jlans, 2009. - 633 c.

3. lllunaues, B.C. Bricmias maremaTuka : yueOHuK /uis By3oB / B. C. Hlunaues. - M.:
Bricmas mxoma, 2007. - 480 c.

8.2 JlomoJHUTEIbHASN JIUTEPATYpPa

1. ArtonoB, B.1. DnemeHTapHas marematnka Jisi MIEPBOKYPCHUKA: ydeOHOE mocooue
st By30B / B. WI. AutonoB, @. U. KoneneBuu. - CII6.: JIanp, 2013. - 101 c.

2. bponmreiin, NU.H. CripaBOYHUK 1O MaTEMATHKE I MHKEHEPOB M y4YaIlIUXCSI BY30B :
YuebHoe nocobue /uisa By3os / U.H. bponmreiin, K.A. Cemenzses. - CI16.: Jlans, 2010. - 608 c.

3. JertsapeBa, O. M. MaremaTuka B mpuMepax M 3aaadax [DJIEKTPOHHBIA pecypc]:
yueb.mocodbue / O.M. [ertsapesa, JIL.H. XKypbenko, I'.A. Hukonosa, H.B. Hukonosa, C.H. Hy-
pueBa. — M. : UH®PA-M, 2017. — 372 c¢.// ZNANIUM.COM : 351eKTpOHHO-OMOINOTEYHAS
cuctema. — Pesxxum poctyma: http://www.znanium.com/catalog.php.

4. Iucemennsiit, [[.T. Koncnekr nekuit mo Beiciieit matematuke. [lomasiid kype / J1.T.
[Tucemennsiid.- 10-e u3n., ucnp. - M.: Aiipuc-nipecc, 2011. — 604 c.



8.3 MeToauuyecKue YKazaHudA AJdA CTYACHTOB IO OCBOCHUIO THCHUIIJIUHDBI

1. Karynuesa, H.JI. IIpaktukym mo maremaruke. Bekropnas anrebpa : yue0.mocodue /
H.JI. KarynueBa. Komcomonbck-na-Amype: ®I'BOY BITO «KHAT'TY », 2015. — 80 c. //https:
//knastu.ru/media/files/page_files/page_421/posobiya_2015/ Praktikum_po_matematike
Vektornaya_algebra.pdf

2. Muneesa, H.B. [Ipaktukym no marematuke. Jlunelinas anredpa : yue6.nmocodue / H.B.
MuneeBa, M.B. Cramkeud. Komcomonbck-Ha-Amype: ®I'BOY BITO «KHAI'TY», 2015. — 75
c. //nttps://knastu.ru/media/files/page_files/page_421/posobiya_2015/ Praktikum_po
matematike_Lineynaya_algebra.pdf

3. CramxkeBuy, M.B. luddepenunansnoe ucuucieHne GyHKIUU OJHOW NMEPEMEHHOU :
[Tpaktukym / M.B. Cramkesud. Komcomonbck-Ha-Amype: ®T'BOY BO «KHAI'TY», 2016. —
107 c.

4. COOopHUK MHIMBUYaJbHBIX 33/IaHUN 1O BBICIICH MaTeMaTuke: Y4yeOHoe mocobue Asis
By30B: B 3-x 4. / A.Il. PsaOymko, B.B. bapxaros, B.B. Jlepxagen, N.E. FOpyTh; mox oOmr.pexn.
A.I1. Pabymiko. - Munck: Axkagemuueckas kaura, 2005.

5. Karanaxxnosa, 1.H. Hagana maTemarnueckoro aHaimsa : yae0.-meroz. mocodue / 1.H.
KaranaxnoBa. Komcomonbck-Ha-Amype: OI'bOY BIIO «KHAI'TY», 2013. — 116 c. //
https://knastu.ru/media/files/page_files/page_421/ posobiya 2013/ Katalazhnova_Nachala_
matematicheskogo_analiza.pdf

8.4 CoBpemennble npodeccuoHa bHbIe 0a3bl JAHHBIX H HH(POPMALMOHHbIE
CIPaBOYHbIE CUCTEMBI, HCIIOJIb3yeMble IIPU 0CYIeCTBIEHHH 00Pa30BaTEIbHOIO
npouecca mo AMCUMIInHe

1 Dnexkrponno-o6ubnuoreunas cuctema ZNANIUM.COM. Jlorosop EII 44 Ne 4378 30c¢
NK3 21 1 2727000769270301000100046311244 ot 13 anpens 2021 r.

2 DnektpoHHO-OnGmmoTeunas cucrema IPRbooks. JIunensuonnsiii gorosop Ne EI144 Ne
44/4 Ha mpenocTaBlIeHUE JOCTYMA K AJIEKTPOHHO-O0nbOanoreunoi cucreme [PRbooks UK3 21 1
272700076927030100100100036311244 ot 05 despans 2021 r.

3 DnexTponHo-0ubanoreunas cuctema eLIBRARY.RU. [loroBop Ne EIT 44 Ne 004/13 Ha
OKa3zaHHe yCIayT JIOCTyIa K 3IIEKTPOHHBIM HA3JTaHUSAM HK3
91272700076927030100100150016311000 ot 15 anpens 2019 r.

8.5 IlepeyeHb pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKALIMOHHOM CeTH
«HTEepHEeT», HEOOXOAMMBIX 1JISI OCBOCHHUSI AMCUUIJIMHBI (MOIYJIs1)

1. boraroBa C.B., byxenckuii K.B., JlykpsHoBa I'.C. [luddepeHunanbupie ypaBHEHUS.
Paaer : Ilpaktukym c¢ ucnosib3oBanueM cuctembl Mathcad : Eamboe okHO goctyma K
oOpazoBarensHBIM pecypcam // http://window.edu.ru/resource/455/70455.

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

8.6 JIuleH3MOHHOE ¥ CBOOOHO PacnpocTpaHsieMoe NPOrpaMMHoOe odecrnedyeHue,
HCNOJIb3yeMoe MPH OCYLIEeCTBJIEHUH 00Pa30BaTeILHOTO MpoLecca
M0 JUCIHHUITHHE

Ta6mmma 5 — [lepedeHp UCTIOIB3YEMOTO MPOTPAMMHOTO 00ECTICUEHUS

Hanmenosanue 110 PexBU3UTHI
Microsoft Imagine Premium JlunensuonHbIi qorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBoOoHAs TUIICH3US, YCIOBHS UCTIOJIB30BaHUS IO CCHUIKE:
https://www.openoffice.org/license.html
Z00M Jorosop Ne 2K223/006/38 ot 20.11.2020
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9 Opranmaunonﬂo-nez{arornqecmle yciaoBusi

Opranuzanus 00pa3oBaTeIbHOIO MPOLECCca periaMeHTupyeTcs y4eOHbIM TUIAHOM H pac-
nucaHueM ydeOHBIX 3aHATHH. SI3bIKk 00ydeHus (mpernoaaBaHus) — pycckui. [[ns Bcex BUAOB
ayJIMTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABIMBAETCS MPOJODKUTEIbHOCTHIO 45 MUHYT.

[Ipu dopmupoBanuu cBOEH MHAMBHAYaJTbHON 00pa3oBaTeNbHON TPAaeKTOpPUH O0yuaro-
IIMKCS UMEET MPaBO Ha Mepe3aveT COOTBETCTBYIONIUX JTUCIHILIMH U MPO(ECCHOHAIBHBIX MOJY-
Jieil, OCBOEHHBIX B IpoIiecce MPEAIIECTBYIOMEro 00yueHus, KOTOPbI 0CBOOOXKIaeT oOyydarorie-
rocsi OT HEOOXOIMMOCTH UX MMOBTOPHOTO OCBOCHHUS.

9.1 O6pa3oBaTeIbHbIE TEXHOJIOTHH

VY4eOHbIif mpoliecc mpu MpenojaBaHuu Kypca OCHOBBIBAETCS] HAa MCIIOJNIB30BAHUM TPAIU-
[MOHHBIX, THHOBAIIMOHHBIX M MH(POPMAIMOHHBIX 00pa30BATENbHBIX TEXHOJOTHH. TpaauiroH-
HbIe 00pa30BaTeNIbHbIC TEXHOJIOTUN MPEICTABICHBI JIEKIUSIMH U CEMUHAPCKUMH (MTPAKTHYECKH-
MH) 3aHATHSAMU. VIHHOBaIrmoHHbIE 00pa30BaTElIbHBIE TEXHOJIOTUN UCIIONIB3YIOTCS B BUJIE IITUPO-
KOTO MIPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (OPM MpoBeaeHUs 3aHaTuil. HbopManmoHHbie
00pa3oBaTebHbIE TEXHOJOTUHM PEATU3YIOTCS MYTeM AaKTHUBH3ALUU CaMOCTOSITEIHHOM pabOoThI
CTYJEHTOB B HH(OPMALIMOHHOM 00pa30oBaTeNbHOI cpejie.

9.2 3aHATHSA JEKIIHOHHOT0 TUIIA

JIeKuMOHHBII Kypc MpennoiaraeT CUCTEMaTH3UPOBAaHHOE M3JI0)KEHHE OCHOBHBIX BOIIPO-
COB Y4eOHOI0 IJIaHa.

Ha nepBoii nexuuu j1iekTop 00s3aH MpeaynpeuTh CTYI€HTOB, IPUMEHUTEIHHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOUUTaH KypcC.

JIeKIIMOHHBIN KypC JOJDKEH JaBaTh HauOoNbLIMKA 00beM MHpOpMalUu U 00ecreunBaTh
Oosee riry0oKoe MOHMMaHUE Y4eOHBIX BOIIPOCOB NP 3HAUMUTEIBHO MEHbILIEH 3aTpaTe BPEMEHH,
4yeM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yYeHHE MaTepHara.

9.3 3aHATHS CEMHHAPCKOI0 THIA

CemuHapCcKue 3aHATHS IPECTABIAIOT COO0H eTaTU3aHIo JIEKIIHOHHOTO TEOPETHIECKO-
ro MaTepuasa, IpoBOJSATCS B LENAX 3aKPEIJIeHNs Kypca U OXBaTBIBAIOT BCE OCHOBHBIE Pa3/Ielibl.

OcHoBHOH (hopMOI1 NTPOBE/IEHUSI CEMUHAPOB SBJISETCS 00CYyXk/IeHNE Hanbosee mpoosem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM Te€MaM, a Takke pa3d0p MPUMEpOB M CUTyallui B
ayIUTOPHBIX YCIOBUAX. B 00s3aHHOCTH TIpemojiaBaTesisi BXOAAT: OKa3aHUE METOJIUYECKOMN IO-
MOIIH ¥ KOHCYJIFTUPOBaHHE CTY/IEHTOB [0 COOTBETCTBYIOIIUM T€MaM Kypca.

AKTHUBHOCTH Ha CEMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CICAYIOIIUM KPUTCPUSAM!

* OTBETHI Ha BOIPOCHI, ITpeJjIaraeéMble MpernoiaBaTeniem;

* y4acTHe B JUCKYCCHAX;

* BBITTOJIHEHHE MTPOEKTHBIX U MHBIX 33JaHUH;

* ACCHCTHUPOBAHHE MPEIOIABATEIIO B IIPOBEICHUH 3aHSATHIA.

OTBet f0JKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPKATh
CCBIJIKHM Ha UICTOYHHKU.

Jlokanel U ONIIOHMPOBAHHE JOKJIAJ0B MPOBEPSIOT CTENEHb BIIAJACHUS TEOPETHUECKUM
MaTepualioM, a TaKKe KOPPEKTHOCTh M CTPOTOCTh PACCYKICHUH.

OI_IGHI/IBaHI/IC 3a,Z[aHPII>’I, BBITIOJIHCHHBIX Ha CCMHUHAPCKOM 3aHATHUH, BXOAUT B HAKOIIJICH-

HYIO OLIEHKY.
9.4 CamocTosTebHAsA padoTa 00y4aOLUXCS 10 TUCHHUIIHHE (MOIYJII0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO NPOLECC aKTUBHOIO, IEJIEHANPaBIEHHOTO
nproOpeTeHus CTYIEHTOM HOBBIX 3HAaHUH, yMEHUI 0e3 HEeMOCPEeICTBEHHOIO Y4acTHsl Mpernoia-
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BaTeNs, XapaKTePU3YIOIIUICS MpPEeAMETHOW HaNpaBJICHHOCTbIO, 3()()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOI pe3ysIbTaToB JEATEIbHOCTH 00yUYaroIIerocs.

Llenu caMoCTOSTETHLHON pabOTHI:

* CUCTEMAaTH3alys U 3aKPEIUICHUE MTOJIIYYEHHBIX TCOPETUUECKUX 3HAHUN U INPAKTHYECKHUX
YMEHUH CTYIECHTOB;

- yriyOJeHHe U pacllupeHUe TEOPETUYECKUX 3HAaHUM;

- (hopMUpOBaHNE YMEHUI HCIIOJIIb30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTALHUIO,
CIELUAJIBHYIO JINTEPATYPY;

* pa3BUTHUE [T03HABATEJIBHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILUICHUS, TBOPUYECKON WHUIIMATUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpEaIN3aliy;

* Pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosrenbHas padoTa MOXKET OCYLIECTBISATHCS WHAUBUIYAIBHO UM IPYNIIAMH CTY-
JICHTOB B 3aBUCUMOCTH OT 1I€JIU, 00bEMA, YPOBHS CII0KHOCTH, KOHKPETHOM TeMaTHKU.

TexHoorus OpraHu3alyi CaMOCTOSTEIbHON paboThl CTYACHTOB BKIIIOYAET UCHOJIb30BaA-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyAMTOPHOM CaMOCTOSATENBHOW pabOThl CTYIEHTOB MOXET
POXOJUTH B MUCbMEHHOM, YCTHOW WIJIM CMEIIaHHOH (hopme.

CryneHTbl JOJDKHBI HOJXOAUTh K CaMOCTOSATENIbHOM paboTe Kak K HauBaKHEeHIemy
CPEACTBY 3aKpEIUICHUS U PA3BUTUS TEOPETUYECKUX 3HAHHM, BHIPAOOTKE €IUHCTBA B3IJISJIOB HA
OTJIeJIbHBIE BOIPOCHI Kypca, IPUOOPETEHHsI ONIPEIeICHHbIX HABBIKOB M MCIIOJIb30BaHUs Ipodec-
CHOHAJIbHOW JINTEPATYPHI.

9.5 Metoanyeckue ykazaHus 1Jisl 00y4aOIMMXCsl M0 OCBOEHHIO I CHUIJIMHBI

[Tpy m3yyeHMM AUCHUIUIMHBI OOYYarOIIMMCS LEJIeCO00pa3HO BBIMOJIHATH CIEIYIOLIHNE
pEKOMEHIANNN:

1. U3yuenne yuyeOHOM TUCHUIUIMHBI JODKHO BECTHCH CUCTEMATHUECKH.

2. [Tocne u3yuyeHus: Kakoro-inbo paszena no y4eOHHUKY WM KOHCIEKTHBIM MaTepuanam
pPEKOMEHIyeTCsl 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIC TEPMUHBI, ONPEIEICHHUS, TOHATUS pa3Jie-
na.

3. Ocoboe BHMMAaHUE CIeAYeT YAEIUTh BBIMOJIHEHUIO OTYETOB 110 MPAKTUUYECKUM 3aHATH-
AM 1 UHAVNBUAYAJIbHBIM KOMILJICKCHBIM 3a/JaHHUAM Ha CAMOCTOATCIIBHYTO pa60Ty.

4. Bes TemaTuka BONPOCOB, U3Y4aeMBIX CAMOCTOSITEIILHO, 33/1a€TCsl Ha JIEKLHUSAX IMPEeTio-
naBaTenieM. MM ke aroTcs UCTOYHUKY (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B IEPHOIUYECKON
HaY4HOM JuTeparype) Juist 6ojiee AeTalbHOTO TOHUMAaHUS BOIIPOCOB, O3BYYEHHBIX Ha JIEKIIHH.

[Ipu camocTosATensHON TPOPAOOTKE Kypca 00ydaromuecs TOJDKHBL:

- IPOCMAaTPUBATh OCHOBHBIE OTIpeIeTCHHS U (DaKTHI;

* IOBTOPUTDH SaKOHCHeKTI/IpOBaHHI)II\/'I Ha JICKOIMOHHOM 3aHATUHU MaTcpual U JOIIOJHUTH
€ro ¢ y4eTOM PEKOMEH/JOBAHHOM MO JAHHOM TeMe JIUTepaTyphl;

* UIB3YYUTH PEKOMCHIAOBAHHYIO JIUTEPATYPY, COCTABJIATH TE3UCHI, aHHOTAINN U KOHCIICKTBI
Hanbosee BaKHBIX MOMEHTOB;

* CaMOCTOATCIIbHO BBIMMOJIHATE 3aJIaHUS, aHAJIOTMYHBIC IPCJIaraCMbIM Ha 3aHATHAX

* UCTIOJIb30BAaTh JIJIsl CAMOIIPOBEPKH MaTepuabl (POH/Ia OLIEHOYHBIX CPECTB.

IIpu paGore HaJ KOHCNIEKTOM JeKINUH HEOOXOIUMO TOMHUTD, YTO HA JIEKUUU OOBIYHO
paccMaTpuBaeTCa HE BECh MaTepuall, a TOJIBKO ero yacTb. OCTajabHast €ro 4acTh BOCHOJHSETCS B
MIPOIIECCE CaMOCTOATENbHON paboThl. B ¢BsI3u ¢ 3THM paboTa ¢ peKOMEHAOBAaHHOM JIMTEPATypOi
06H3&TCHBHB_. JKenareabHO OCTaBUTH B paGO‘-II/IX KOHCIICKTAax I10Jid, Ha KOTOPBIX ACIATh MOMCTKH
U3 PEKOMEH/I0BAaHHOW JUTEPaTyphl, JOMOJHSIONIME MaTepUall MPOCIyIIaHHON JIEKIUH, a TaKKe
MOAYCPKUBAIOIIHNEC OCO6yIO BAXHOCTb TCX HJIM HHBIX TCOPCTHYCCKUX MIOJIOKEHUH. 3aHaBaTB
MPENoAaBaTeNi0 YyTOUHSIOIINE BOIPOCH C IENIbI0 YSICHEHUS TEOPETHUECKUX TMOJI0XKEHHM, pa3pe-
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LIEHUs] CIOPHBIX CUTyauMi U T.A. JKenaTenbHO BBIAENATH Ha3BaHUS Pa3JEloOB, OIpPENEIseMble
IOHATUS U OCHOBHbIE ()OPMYJIbl LIBETHBIMU MapKepaMu C LEJIbI0 OOJIErYeHHs] UCIOIb30BAHUSA
KOHCIIEKTa Ha MPAKTUYECKUX 3aHSITUAX.

IIpn moaroroBke K NMPakTHYeCKHM 3aHATHAM HEOOXOIUMO MOBTOPUTH MPONIECHHBIN
TEOPETUYECKHUI MaTepHaj, BEIYYUTh HAU3YCTh OCHOBHBIE MOHSATHUS, (GOPMYIBI U (POPMYIUPOBKH
TeopeM. 3allOMHUTH METOABI PELICHHs TUIIOBBIX 3aJa4 U MIPUMEHUTH UX IPU PELICHUHU UHIUBH-
JyalbHBIX JOMAIIHUX 3aJaHuid. B ciydae 3aTpynHeHunit oOpaTUThCs 32 KOHCYJIbTAIMEH K Mperno-
JIaBaTeIIIo.

IIpu noaroroBke m oGOpMJIEHHH TeCTOB, KOHTPOJIBbHOH pPadoTbl M PpacyeTHO-
rpaduueckoii padboThl HAYMHATH CIEAYET C MPOPAOOTKH KOHCIIEKTA JIEKIIMH, PEKOMEHI0BAaHHOK
JUTEPATyphl U MAaTEPHAJIOB MPAKTUYECKUX 3aHATHH MO TeMaM JaHHBIX padoT. PemmuTs TUIIOBEIE
BapHUaHThl paboOT, yKa3aHHbIE B Marepuanax (oHJa OLEHOYHbIX cpelcTB. [Ipu HeoOxoaumocTu
IIPOKOHCYJIBTUPOBATHCS C MPENoiaBaTesieM (0 CpOKa BBIIOJHEHUS padoT).

10 Onucanue MaTepuaIbHO-TEXHUYECKOT0 00ecredeHusi, He0OX0AMMOro JJIsi
ocyuiecTBJIeHHs 00pa30BaTEeIbHOIO NMPoIecca Mo JUCHUIINHE (MOYJII0)

10.1 YueOHo-1a00paTOpHOE 000PY10BAHNE
OtcyrcTBYyeT
10.2 TexHu4eckHe M JIEKTPOHHbIE CPeICTBA 00YUeHUsI

CamocrosiTesibHas padoTa.

[TomereHust A7isi CaMOCTOSITENbHON paOOThl OCHAIIEHBI KOMIBIOTEPHON TEXHHUKOU C BO3-
MOKHOCTBIO TIOJIKITFOUCHHS K ceTH «MHTepHEeT» U JOCTYIIOM K 3JEKTPOHHOW HH(POPMAITHOHHO -
oOpazoBatenbHO cpene KHAT'Y:

- yuranbHbIN 3a1 HTh KHAT'Y;

- KOMIIBIOTEPHBIC KJIacChl (aym. _ kopmyc Ne ).

11 HUubie ceenenus

MeToauuecKkue PE€KOMEHIAIMH 110 oﬁyqeﬂmo JuI ¢ OrpaHUY€HHBIMH
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJINI0B

OcBoeHNe NUCIHUILIMHBI 00YYarOIMMUCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS
MOJKET OBITh OPraHU30BAHO KaK COBMECTHO C JAPYTUMHU OOYYaIOLUIUMHUCS, TaK U B OTAEIBHBIX
rpynmnax. [Ipennonaratorcs crnienuaibHble YCIOBUS JUIS MOJIyYeHHs] 00pa3oBaHUs 00y4aroIMMHU-
Csl C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSL.

[Tpodeccopcko-nienarornyeckuif cocTaB 3HAKOMUTCSI C TCUXOJI0T0-(pU3UOIOTHUECKUMHU
OCOOCHHOCTSIMU O0YYaroIIMXCs MHBAIKUIOB U JIUL[ C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 370PO-
Bbsl, MHAMBUIYAIBHBIMU MPOrpaMMaMU peaOMIIMTAllMM UHBAIUIOB (Mpu Haimuuuu). [Ipu HEeoO-
XOJMMOCTH OCYULIECTBIISIETCS JOIOJHUTENBHAS MOAEPKKA MPENOIaBaHUS ThIOTOPAMHM, MCHUXO-
JIOTaMH, COIIMAJIbHBIMU paOOTHUKAMU, IPOLIEIINMH MTOATOTOBKY AaCCHCTEHTAMHU.

B cooTBeTrcTBHU ¢ MeTOMMUECKUMHU peKoMeHnanussMu Munoopraayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpearnoyiaraeTcsi MCIoib30BaTh COLMAIbHO-aKTUBHBIE M pe-
(bi1eKCUBHBIE METO/AbI 00Y4YEHHUS, TEXHOJIOTUU COLIMOKYIbTYPHON peabuInTallK C IENIbI0 OKa3a-
HUS IOMOILY B YCTAHOBJIEHUH MOJIHOLIEHHBIX MEXJINYHOCTHBIX OTHOLIEHUH € IPYrUMH CTYJIEH-
TaMu, CO3JaHUH KOM(POPTHOTO MCUXOJIOTHYECKOro KiIMMara B cTyJeHueckoi rpymnne. [Tonbop u
pa3paboTka y4yeOHBIX MaTepHajoB MPOU3BOAATCS C YUETOM IPEIOCTABICHUs MaTepHaia B pas-
JUYHBIX (opMax: ayAHalbHOM, BHU3YyalbHOM, C HCIOJB30BAHHWEM CIELHMAIbHBIX TEXHHUYECKHX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.
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OcBoenne nucuuiuvHbl gunaMu ¢ OB3 ocymniecTBisieTcss ¢ HUCIOJIB30BAHUEM CPENICTB
0o0yuyeHHsl OOLIEro M CreUalbHOTO Ha3HAYeHUs (MePCOHAIBHOIO U KOJUIEKTUBHOI'O MCIOJb30-
BaHMs). MarepraabHO-TEXHHUECKOe 00ecreueHre MpeycMaTpuBaeT MPUCIIOCOOICHUE ayAuTO-
puii kK Hy>kaam i ¢ OB3.

@®opma NpoBeACHUS aTTECTALlMK JUIsl CTYACHTOB-UHBAJINI0B YCTAaHABIMBAETCS C YUETOM
UHIMBUYAJIbHBIX NcUXopu3ndeckux ocodbenHocreil. s crynenros ¢ OB3 npexycmarpuBaer-
cs1 tocTynHas popma Mpe10CTaBICHUs 33JaHNI OLICHOUYHBIX CPEACTB, 8 UMEHHO!

+ B II€YaTHOM WJIM OSJIEKTpOHHON ¢dopMme (g JMIl € HapyLEHUSIMH OIIOPHO-
JIBUTATEJILHOTO amnmnapara);

* B IIe4aTHOM (hopMe UIIN JIEKTPOHHOU (popMe ¢ yBEIMUEHHBIM IIPU(TOM U KOHTPACTHO-
CTBIO (7151 JIUL C HAPYLLIEHUSIMU CIIyXa, pe4H, 3pEeHuUs);

* METOZIOM YTEHMs aCCUCTEHTOM 3a/1aHusl BCIYX (IJIs JIUL C HAPYILIEHUSIMU 3PEHMS).

CryneHTtaM ¢ MHBaJIMJHOCTBbIO YBEIMUYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB HAa KOH-
TPOJIbHBIE BONPOCHIL. /I TaKuX CTYIEHTOB MpeaycMaTpUBAETCs NOCTyNHas (GopMma MpeaocTaB-
JICHUs] OTBETOB Ha 3a/1aHusl, a UMEHHO:

* IUCbMEHHO Ha Oymare wiu HabOpOM OTBETOB Ha KOMIIbIOTEpE (IJIs1 JIUI] C HApYIIECHUs-
MU CllyXa, peuHn);

- BBIOOPOM OTBETa U3 BO3MOXKHBIX BAPMAHTOB C UCIIOJIIb30BAHUEM YCIIYT acCCUCTEHTa (JU1s
JIMI] C HapYLIEHUSIMU OIIOPHO-/IBUTATEJILHOTO allapara);

* YCTHO (7151 JIUIL ¢ HApYLICHUSMHU 3PEHHUsI, ONTIOPHO-ABUIaTEILHOIO aMlapara).

[Tpu HEoOxoaMMOCTH ISl 00YYaIOIIUXCSl ¢ UHBAJIMAHOCTBIO MPOIIeypa OLlEHUBaHUs pe-
3yJIbTaTOB O0YYEHUS MOXKET IIPOBOIUTHCS B HECKOJIBKO ITAIOB.
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[Tpunoxenue 1

®OH/I OLIEHOYHbBIX CPE/JCTB?
10 AMCIHILINHE

MareMaTHKAa

Hanpanenune noaroToBku

11.03.01 "Paouomexuuxa"

HamnpasnenHocTh (mmpoduiib)
00pa30BaTeNbHOM POrpaMMbl

Pa()MOBﬂeKmpOHHble cucmembsbl mejleKOMMYHUKAYyUuu u Ce413u

KBanmudukanus BEITyCKHUKA bakanasp
"o Havasia moATrOTOBKH 2020
(no yuebHomy niawy)
®opma 00yueHus OuHasl
TexHomorust 00yueHus MpaOUYUOHHASL
Kypc Cemectp TpynoeMKocCTs, 3.€.
12 123 12

Bua npomexyTo4HON arTecTanuu

O6ecnieunBarolee moapasaeieHne

3auem c oyemnkoti, 3auem c oyeHKou, IK3ameH

Kadgheopa IIM - Ilpuxnaouas mamemamuka

’B naHHOM MPUJI0KEHUH MPECTABICHBI TUIIOBBIE OIIEHOYHBIE CpeacTBa. [10THBIN KOMIUIEKT
OIICHOYHBIX CPEJICTB, BKIFOUAIOIINI BCE BApUAHTHI 3aJaHU (TECTOB, KOHTPOJIBHBIX paboT u 1Ip.),
MpeIaraeMbIX 00yJaromeMycs, XpaHuTcs Ha Kadeape B OyMaKHOM M 3JIEKTPOHHOM BHJIE.
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1 IlepeyeHb MIIAHHUPYEMBIX Pe3yabTATOB 00y4eHHsI N0 JUCHUILIMHE (MOY.T10),
COOTHECEHHBIX € IJIAHUPYEMbIMH pe3y/IbTaTaMHi 00pa30BaTeIbHOM NPOrpaMMbl

Ta6mmma 1 — KomneTeHImu u MHANKATOPHI MX TOCTHXKCHHS

Kox u Haumenosa-
HUE KOMIIETEHIIUN

I/IHI[I/IKaTopBI JOCTHIXKCHUA

[Tnanupyemsble pe3ynbTaThl 00yde-
HUSI 110 JUCIUTUIMHE

O6menpodeccuoHaabHbIE

OIIK-1 Cmnocoben
UCIIONB30BaTh  I10-
JIOKEHUsSI, 3aKOHBI U
METO/Bl €CTECTBEH-
HBIX HaYK n Marte-
MaTHKH I pellle-
HU 3a1a4 HNHXKC-
HEPHOM  JIATEIBHO-
CTH

OIIK-1.1 3naer ¢ynnamen-
TaJbHBIC 3aKOHBI IMPUPOABI U
OCHOBHBIE (PU3UYECKHE U Ma-
TEeMaTHYECKHE 3aKOHBI

3HAaTh OCHOBHEBIC MaTEMaTHYCCKUC
3aKOHBI

OIIK-1.2 VYmeer mnpuMEHATh
¢du3nueckue 3aKOHBI M Mare-
MaTHYECKHE METOABI ISl pe-
HICHUS 33Ja4 TEOPETUYECKOTO
Y TIPUKJIaTHOTO XapaKTepa

YMeTh IMPUMCHATb MAaTCMATHUYCCKUC
MCTOJZIbI AJIA aHaIM3a 3aa4 TCOopce-
TUYCCKOI'o M IMPUKIAJHOI0 XapaKTe-

pa.

OIIK-1.3 Biageer HaBBIKAMU
WCTIOJBb30BAaHUSl 3HAHUH (PH3H-
KM M MaTeMaTHK{ TIpH pelie-
HUW TIPAKTHYECKUX 3a/1a4

BJ'Ia,Z[eTB HaBbIKaMH HCIIOJIB30BaHHA
3HAHWH MaTeMaTHUKU IIpyu aHajau3e
IMPAKTHUYCCKUX 3aJla4

Tabnuua 2 — [Taciopt ¢oHa OIIEHOYHBIX CPEJICTB

Konrposnpyemsie ®opmupyemass | HammenoBanue
pa3aeJibl (TeMbl) KOMIIeTCeHIUA OLICHOYHOI0 Iloxka3aTenu oneHKH
AUCHMILINHBI cpeacTBa

JIuneiinas anaredpa. OIIK-1 PacuerHo- JleMOHCTpUpYET MpaKTUye-
rpaguyeckass | CKOC HCIIOJIb30BAaHHE Mare-
pa6ota MaTUYECKUX METOJOB U aHa-
JUTUYECKUX AITOPUTMOB JJIst

aHanu3a 3a/1a4
JudpdepenunanbHoe OIlK-1 KontponbHast | /lemoHcTpupyeT mpakTuye-
ucyHcIeHne pyHKIuu pabora CKO€ HCIIOJIb30BAHHE Mare-
O/IHO¥ nepeMeHHoi MaTHUYECKUX METOJIOB U aHa-
JUTUYECKUX aJITOPUTMOB ISt

aHanM3a 3a/1a4
BBenenue B MaTemMaTnye- OIIK-1 Tect OcyiecTBisieT BEIOOP Mare-
CKHii anaam3 MaTHYeCKUX  OIepaluid
AQHAJIUTUYECKUX aJITOPUTMOB
JUISL pPEIIeHUs] TEeKyIleHd Ma-

TEMaTHYECKOH 3a1aun

DYHKIUMN HECKOJIbKHX OIlK-1 PacuetHo- JleMoHCTpUpYyEeT MpaKTHye-
nepeMeHHbIX rpaguyeckas | CKOC HCIOIB30BAaHHE Mare-
pabota MaTHYECKUX METOJOB U aHa-
JUTUYECKUX aJITOPUTMOB ISt

aHanau3a 3ajad
HHuTerpajbHbie HCUHC- OIIK-1 Kontponbnast | JIeMOHCTpUpYeT MpaKTH4Ye-
JeHus QYHKIMH O/XHOH pabora CKO€ MCIIOIb30BaHUE Mare-
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nepeMeHHOM

MaTH4YCCKHUX MCTOJOB M aHa-
JIMTUYCCKUX AJITOPUTMOB JIA
aHajInM3a 3aga4

JuddepeHunanbHOE HC- OIlK-1 Tect OcyiecTBiser BHIOOp Mare-
qyucjenne GyHKIUH O/~ MaTHYECKUX Omeparud U
HOH nepemMeHHoH AHAJTMTHYECKUX aJTOPUTMOB
JUISL pElIeHHs] TeKyled Ma-
TEMAaTUYECKOU 3aa4u
OO0ObikHOBeHHBbIE TUDDe- OIIK-1 PacueTHo- JleMOHCTpUpYEeT mHpaKTUye-
peHuMAIbHbIE YPABHe- rpaguyeckass | CKOC HCIOJIb30BAaHHE Mare-
HUSA pa6ota MaTUYECKUX METOJOB U aHa-
JUTUYECKUX AJTOPUTMOB ISt
aHaju3a 3aj1a4
Paabi OIlK-1 KontposbHass | JleMOHCTpUpyeT IpakTH4e-
pabora CKO€ HCIIOJIb30BaHUE Mare-
MaTUYECKUX METOJ0B U aHa-
JUTUYECKUX aJTOPUTMOB ISt
aHaJInM3a 3a/1a4
HNuTterpanbHble uc4uc- OIlK-1 Tect OcymiecTBisieT BBIOOp Mate-

JIeHUs! (DYHKIMH OHOH
nepeMeHHOoi

MaTUYeCKHX omepauuil u
AHAJIMTUYECKUX aJrOPUTMOB
JUIsL pELICHMs] TEKyIled Ma-
TEMaTUYECKOH 3a7aun
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2 Metoanueckne MaTepHAaJibl, ONpe/Ie/IA0NHe NPoLeaypPhbl OlleHUBAHUS 3HAHUI,
YMeHH, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapAKTEPU3YIOLIMeE MPOLece
¢GopMupoBaHus KOMIIETEHIM I

Meroanyeckue MaTepHabl, ONMpPEACIISIONINE IPOLEIyPbl OLICHHUBAHHS 3HAHUM, YMECHUIA,
HABBIKOB ¥ (WJIH) OIIBITA JESITEIILHOCTH, MPEACTABICHBI B BU/IC TEXHOIOTUUECKON KAPThI THCIIH-
el (Tabnuna 3).
Tabmuna 3 — TexHonormyeckas Kapra

o HaumeHoBaHue Cpoxn |IlIkana oue- Kpurepun
" |0LEHOYHOr0 CpP-Ba |BHINOJHEHH| HHBAaHHUIA OIleHUBAHMS
1 cemecTp

Hpomeofcymoqnaﬂ ammecma

yus 6 hopme 3auem c OyeHKoOU

PacuetHo-
rpadudeckas
pabora Nel

7 Henens

20 GamtoB

20 6amnoB - CTyOEHT IOJHOCTHIO BBITOJTHHII 3a1a-
HUC, TOKAa3aJl OTIIMYHBIC YMCHHA U HABBIKHW B paMKax
YCBOEHHOTO Y4eOHOrO MaTepHaia, KOHTPOJIbHAs pa-
O0ora odopmMicHa aKKypaTHO M B COOTBETCTBHH C
MMPEABABIIACMbIMU Tpe6OBaHI/IﬂMI/I;

15 6amnoB - CTyneHT MOJHOCTBIO BBHITIOIHHI 3aja-
HUE, MOKa3aJl XOPOIINe YMEHHUS HaBBIKM B paMKax
YCBOEHHOT0 y4eOHOTO MaTepraja, Ho He cMoT 00oc-
HOBaThb ONTHUMAJIBHOCTL HNPECAJIOKCHHOI'O0 PCIICHUA,
JIOTYIIEHBI OJfHA WJIM JIB€ HETOYHOCTH, €CTh HEHIO-
CTaTKH B 0()OPMIICHHU;

10 6amnoB - CTyAEHT MOJHOCTHIO BBITOTHUI 3aja-
HUC, HO AONYCTWUJI CYHICCTBCHHBIC HETOUYHOCTHU M
rpyOble OmMMOKHN, HE TPOSBHII YMEHHS MPAaBHILHO
HMHTEPIIPETUPOBATh IIOJIYyYECHHBIE PE3YJIbTaThl, Kade-
CTBO 0(hOpMIICHUS UMEET HEJIOCTATOUYHBIH YPOBECHb;

0 6aymoB - CTy/IeHT HE TIOITHOCTHIO BBITIOJHUI 33]1a-
HUE, TIPU STOM TMPOSIBHII HEJIOCTATOYHBI ypPOBEHb
YMEHUIl 1 HaBBIKOB, a TaKkKe HecrocoOeH MOsSCHUTh
MOJTy4YeHHBIN Pe3yIbTaT

Tect Ne 1

10 menens

10 GamtoB

10 6ammoB - 91-100% npaBUIBHBIX OTBETOB — BBHICO-
KUI YPOBEHb 3HAHUI, YMEHUI U HABBIKOB;

8 6ayoB - 71-90% % npaBUIIbHBIX OTBETOB — JIOCTA-
TOYHO BBICOKMU ypOBEHb 3HAHMM, YMEHUI U HaBBI-
KOB;

6 6amoB - 61-70% NpaBUIBHBIX OTBETOB — CPEAHUN
YPOBEHb 3HaHUH, YMEHUI U HABBIKOB;

4 OGamna - 51-60% npaBUIBHBIX OTBETOB — HHU3KHIA
YPOBEHb 3HAHUI, YMEHUI U HABBIKOB;

0 OamtoB - 0-50% mnpaBUIBHBIX OTBETOB — OYCHD
HU3KUH ypOBEHb 3HAHWH, YMEHUI M HABBIKOB

KoHntponbHas
pabota Ne 1

16 nenens

20 GamtoB

20 6am1oB - CTyIEHT ITOJIHOCTHIO BBIITOJIHHII 33 IaHHC
KOHTPOJIBHOHM paOoThl, MOKa3aja OTIIMYHBIC YMEHUS U
HABBIKM B PaMKaX YCBOCHHOTO yueOHOIro mMarepuaa,
KOHTpPOJIbHAsI padoTa oopMiIcHa aKKypaTHO U B CO-
OTBETCTBHUU C MPEABSABIIEMBIMU TPEOOBAHUAMHU;

15 6ammoB - CTyIeHT MTOJTHOCTHIO BBIITOTHIUT 3aIaHHC
KOHTPOJIGHOM pa0oThI, IOKa3al XOpOIIWE YMCHHS
HaBBIKHM B PaMKaxX YCBOCHHOI'O y4eOHOTO MaTepuana,
HO HE CMOTI' O0OCHOBAaTh ONTHMAIBHOCTH IIPEIJIO-
’KEHHOT'O PEIICHUs, JOIMyIIEHbI OJIHA WJIA JIBE HETOY-
HOCTH, €CTh HEJOCTAaTKU B O(QOPMIICHUU KOHTPOIIb-
HOH paboTHI;
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HaunmenoBanue Cpoxn |IIkana oue- Kpurepun
OLICHOYHOI'0 CP-BA |BHINOJIHEHHU| HUBAHUSA OLleHMBaHUA

10 6amioB - CTYACHT MIOJHOCTHIO BBITIONHII 3a[aHKe
KOHTPOJIBHOHM pabOTHI, HO JOMYCTHJI CYIIECTBEHHEIE
HETOYHOCTH W TPyOBIe OMMOKH, HE MPOSBUI YMEHHS
MPAaBWJILHO MHTEPIPETHPOBATH MOJIyYCHHBIC PE3yIh-
TaThl, Ka4eCTBO O(DOPMIICHHS KOHTPOJBHOU PabOTHI
MMeEET HeJJOCTAaTOYHBIN YPOBEHB;

0 6ayoB - CTY/ICHT HE TIOJHOCTHIO BBIMIOJIHUI 33]1a-
HUE KOHTPOJIBHOHM pabOoThI, IPU 3TOM MPOSBUI HEMIO-
CTaTOYHBI ypOBEHb YMEHUM M HABBIKOB, a TaK¥Ke
HECNO0COOCH MOSCHUTH MOJTyUYECHHBIN Pe3-T

HUroro 50 das10B -

Kpurtepun oueHku pe3yabTaToB 00y4eHHs 10 TUCHUILINHE:

0 - 64 % OT MakCMMaJbHO BO3MOXKHOH CyMMBbI Oa/UIOB - "HEYIOBJICTBOPUTEIBHO" (HEJOCTATOYHBIN ypo-
BEHb JUIA aTTECTALUH 110 JUCLUILTHHE);

65 - 74 % OoT MakCUManIbHO BO3MOXKHOW CYMMEBI 0ajuIoB - "y/IOBJIETBOPUTENBHO" (TIOPOTOBBIN (MHHUMAIb-
HBII) YPOBEHB);

75 - 84 % oT MakcHMaJIbHO BO3MOXKHOW CyMMBI OaJijIoB - "Xopomro" (cpeHuil ypoBeHb);

85 - 100 % oT MakcUManbHO BO3MOKHOWH CyMMBbI OayjIoB - "OTJIMYHO" (BBICOKMH (MakCHMalIbHBIN) Ypo-
BEHbB)

2 cemecTp
Ilpomesxcymounana ammecmauus 6 popme 3auem c oyeHKoul
4 | KoHTpospHas 7 "Henens 20 6amoB | 20 6amtoB - CTyIeHT MOJHOCTHIO BBIOJIHHUII 3a1aHHE
pa6ota Ne 2 KOHTPOJIbHOM paboThI, MOKa3aJl OTJIHYHBIC YMEHUS U

HaBBIKM B PaMKaxX YCBOCHHOI'O y4eOHOTO MaTepuana,
KOHTpOJIbHAs paboTa odopmileHa akKypaTHO U B CO-
OTBETCTBUU C MPEABSIBISIEMBIMU TPEOOBAHUIMHU;

15 6amroB - CTyICHT ITOJTHOCTHIO BBIITOTHHII 33/ IaHHC
KOHTPOJLHON paboThI, MOKa3ajd XOpOIIUe YMEHUS
HABBIKU B PaMKaX YCBOCHHOTO yueOHOIro mMarepuaa,
HO HE CMOT OOOCHOBaTh OITHUMAIILHOCTH IPEIIO-
YKEHHOTO PEIICHMUSI, JOMYIICHBI OJHA WM JBE HETOU-
HOCTH, €CTh HEJOCTATKH B O(QOPMIICHUU KOHTPOJIb-
HOM paboTHI;

10 6amtoB - CTyICHT ITOJTHOCTHIO BBIITOJTHHII 33/ IaHHC
KOHTPOJBLHON paboThI, HO JOMYCTHJ CYIIECTBCHHBIC
HETOYHOCTH U TPyOBIe OIMMOKY, HE MPOSBUI YMEHHS
MPaBWIHLHO MHTEPIPETUPOBATH MOJYyUYCHHBIE PE3YJib-
TaThl, KAYECTBO O(GOPMIICHHUS KOHTPOJIBHOH PabOTHI
MMeeT HeJOCTaTOYHBIN YPOBEHB;

0 6amtoB - CTYIEHT HE ITOJHOCTHIO BBITIOJHIUII 3a/1a-
HUE KOHTPOJIBHOU pabOTHI, IPH 3TOM MPOSBUI HEIO-
CTAaTOYHBI YPOBEHb YMEHMU M HABBIKOB, a TaKKe
HECNO0COOEH MOSCHUTH MOTyYEeHHBIN pe3-T

5 | Tect Ne 2 12 vepens | 10 6amnoB | 10 6amios - 91-100% npaBHIBHBEIX OTBETOB — BBICO-
KU YPOBEHb 3HAHUM, YMEHUN U HABBIKOB;

8 6amioB - 71-90% % mpaBUIBHBIX OTBETOB — JOCTA-
TOYHO BBICOKMH ypOBEHb 3HAHWMM, YMEHUI U HaBBI-
KOB;

6 6amoB - 61-70% NpaBUIBHBIX OTBETOB — CPEAHUN
YpOBEHb 3HAHHIA, YMEHUI 1 HABHIKOB;

4 Oamna - 51-60% npaBUIBHBIX OTBETOB — HU3KHUI
YPOBEHb 3HAHU, YMEHUM U HABBIKOB;

0 6aymoB - 0-50% mnpaBUIBHBIX OTBETOB — OYEHBb
HU3KUH ypOBEHb 3HAHWH, YMEHUI M HABBIKOB
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HaumMmeHnoBaHue
OI[EHOYHOT0 CP-Ba

Cpoxku
BbITIOJIHEHH

IMIxana one-
HUBaHHSA

Kpurepun
OlLCHUBAHMS

6 | PacueTHo-
rpaduyueckas
pabota Ne 2

16 menens

20 damoB

20 6amoB - CTYACHT MOJHOCTHIO BBITIOJHUI 33]1a-
HUE, TIOKa3aJl OTVINYHBIE YMEHHSA ¥ HaBBIKH B PaMKax
YCBOGHHOTO y4eOHOTO MaTepuaia, KOHTPOJbHas pa-
0ora odopMicHa aKKypaTHO M B COOTBETCTBHH C
MPEIbSIBISIEMBIMI TPEOOBAHISIMH.

15 6amnoB - CTymeHT IMOJHOCTHIO BBITOTHWII 3a1a-
HUE, MOKa3aJ XOPOIIME YMEHUS HaBBIKM B paMKax
YCBOCHHOTO y4eOHOIr0 Marepuajia, HoO He cMor 00oc-
HOBAaTh ONTHMAIBHOCTHh MPEIOKEHHOTO PEeIIeHHs,
JIOMYIICHbI OJHA WJIM JIBE HETOYHOCTH, €CTh HEO-
CTaTKU B O()OPMJICHHHU.

10 6amnoB - CTyOEeHT IOJHOCTHIO BBITOJTHHII 3a1a-
HUE, HO JOMYCTHJI CYIIECTBEHHbIE HETOYHOCTH H
rpyOble OmMOKH, HE TPOSBUI YMEHHS IMPAaBHILHO
HMHTEPIPETUPOBATh IOJYYCHHBIC PE3YJIbTAThI, Kaue-
CTBO 0(OPMIICHUS UMEET HEAOCTATOYHEIN YPOBEHb.

0 6ayioB - CTY/ICHT HE TIOJHOCTHIO BBIMOJIHUI 33]1a-
HUE, TIPU STOM MPOSIBHJI HEJIOCTATOYHBIA YPOBCHb
YMEHHI W HaBBIKOB, a TaK)XK€ HECIIOCOOCH IMOSCHUTH
MOJTyYeHHBIN pe3yNbTaT.

Hrtoro

50 6an10B

Kpurtepun oueHku pe3yabTaToB 00y4eHHs MO TUCHUILIHHE:

0 - 64 % oT MakcMMalTbHO BO3MOKHOW CYMMEI OaJIJIOB - "HEYI0BIETBOPUTEIBHO" (HEAOCTaTOYHBIH ypo-
BEHB JIUISI TTECTAIMH 110 AUCIHIUINHE);
65 - 74 % oT MakcHMallbHO BO3MOXKHOM CYMMBI OaJJIoB - "yIOBJIETBOPUTENBHO" (IOPOTOBBINA (MUHHMAITb-

HBII) YPOBEHB);

75 - 84 % oT MakcHMaJIbHO BO3MOXKHOW CyMMBI OaijioB - "xopomio" (cpeiHuil ypoBeHb);
85 - 100 % oT MakCHMaJbHO BO3MOKHOM CyMMBI 0aiioB - "oTIMYHO" (BBICOKHH (MaKCHMAJIbHBIN) YPOBEHb)

3 cemecTp
Ipomescymounas ammecmauyusn 6 popme Ik3amen

7 | Tect Ne 3 2 "Henenst 10 6ayutos | 10 Gammos - 91-100% npaBUIBHBIX OTBETOB — BBICO-
KUI YPOBEHb 3HAHUM, YMEHUI U HABBIKOB;
8 6aimoB - 71-90% % npaBUIIEHBIX OTBETOB — JIOCTa-
TOYHO BBICOKMH ypOBEHb 3HAHMM, YMEHUI U HaBBI-
KOB;
6 6amoB - 61-70% mpaBUIBHBIX OTBETOB — CPEAHUI
YPOBEHb 3HaHWH, YMEHUI U HABBIKOB,
4 bamta - 51-60% TpaBMIIHHBIX OTBETOB — HHU3KHIA
YPOBEHb 3HAHUI, YMEHUI U HABBIKOB;
0 6ammoB - 0-50% mnpaBUIBHBIX OTBETOB — OYEHb
HU3KUI YPOBEHb 3HAHWN, YMEHUI U HABBIKOB

8 | PacueTHO- 12 uepens | 20 6aiuioB | 20 GamwmoB - CTyAeHT MOJHOCTHIO BBITIONHHI 33]1a-

rpaduueckas
pabota Ne 3

HUE, TI0Ka3aJl OTIINYHBIE YMEHUS ¥ HaBBIKH B PaMKax
YCBOGHHOTO y4eOHOTO MaTepuaia, KOHTPOJIbHAs pa-
6ora odopmieHa aKKypaTHO W B COOTBETCTBHH C
MMPEABABIIICMbIMU Tpe6OBaHI/I$IMI/I;

15 6amioB - CTyOEHT IMOJHOCTBHIO BBIMOIHHII 3aa-
HUE, MOKa3aJl XOpOIIMe YMEHHUs HABBIKH B pPaMKax
YCBOEHHOTO y4eOHOTO MaTepraja, HO He CMOT 000cC-
HOBAaTh ONTHUMAIBHOCTh MPEUIOKCHHOTO PEIICHUS,
JIOMYIICHBI OJTHA WJIM JIBE HETOYHOCTH, €CTh HEHO-
CTaTKH B 0()OPMIICHHUU;

10 6amroB - CTyIEHT MOJHOCTBHIO BBITOJTHIII 3a/1a-
HUE, HO JIOMYCTHJI CYIIECTBCHHBIE HETOYHOCTH H

20




HaumMmeHnoBaHue
OI[EHOYHOT0 CP-Ba

Cpoxku
BbITIOJIHEHH

IMIxana one-
HUBaHHSA

Kpurepun
OlLCHUBAHMS

rpyOble OMIMOKH, HE TPOSBHII YMEHHUS MPABHILHO
WHTEPIPETUPOBATh IOJyYeHHBIE PEe3yNIbTaThl, Kade-
cTBO 0(OPMIICHHUSI UMEET HEJOCTATOYHBIN YPOBEHB;

0 6amnoB - CTyIeHT HE TOJTHOCTHIO BBITIOJIHMI 3a7a-
HUE, TIPU STOM TMPOSIBIJI HEJOCTATOYHBIN ypPOBEHb
YMEHHI W HaBBIKOB, a TaK)XK€ HECIIOCOOCH IMOSCHUTH
MOJIYYCHHBIN pe3ybTatT

9 | KonrpoabHas
pabora Ne 3

16 menens

20 daioB

20 6amioB - CTyICHT TIOJHOCTHIO BBITIONHIUI 3aJ[aHKC
KOHTPOJIBHOHM paboThl, MMOKa3aja OTIIMYHBIE YMEHUS U
HaBBIKM B PaMKaX YCBOCHHOTO y4eOHOTO Marepuara,
KOHTpOJIbHAsI paboTa oopMiieHa akKKypaTHO U B CO-
OTBETCTBHUU C MPEABIBISIEMBIMU TPEOOBAHUIMHU;

15 6amroB - CTyIEHT ITOJTHOCTHIO BBITIOTHIIT 3aT1aHHC
KOHTPOJIBHOM pa0OThI, TMOKa3ajl XOPOIIHE YMEHHsI
HABBIKH B PaMKaX YCBOCHHOTO yueOHOTO Marepuaa,
HO HE CMOT OOOCHOBaTh OINTHUMAIIBHOCTH MPEIO-
JKEHHOT'O PelIeHNs, JOITyIIEeHbI OJHA WA BE HETOU-
HOCTH, €CTh HEJOCTATKH B O(QOPMIICHUU KOHTPOJIb-
HOH paboTEHI;

10 6amtoB - CTyIEHT ITOJTHOCTHIO BBIITOTHIIT 3aIaHHC
KOHTPOJIBHOM pabOoThI, HO JOIMYCTHJI CYIICCTBCHHBIC
HETOYHOCTH U TPyObIe OMIMOKH, HE MPOSBUI YMCHHS
MPAaBUILHO MHTEPIPETHPOBATH MOyYEHHBIE PE3yIIb-
TaThl, KAYECTBO O(GOPMIICHHS KOHTPOJIBHOH PabOTHI
MMeeT HeJOCTaTOYHBIH YPOBEHB;

0 6aymoB - CTy/IeHT HE TIOITHOCTHIO BBITIOJHUI 33/]1a-
HUE KOHTPOJIBHOHM pabOoTHI, IPH 3TOM MPOSBUI HEMO-
CTAaTOYHBI YPOBEHb YMEHMU M HABBIKOB, a TaKkKe
HECNIOCOOEH MOSCHUTH ITOYIEHHBINA Pe3-T.

Texkynui KOHTPOJIb:

50 oansoB

DK3aMeH:

50 oansoB

60 b6annos - 91-100% npasunbHbix 0mMeemos — 8vico-
KUl ypoB8eHb 3HAHU, YMEHUl U HABbIKOG,

50 6annoe - 71-90% % npagunvhvix omeemog — 00-
CMAmMOYHO GbICOKULL YPOGEHb 3HAHUU, YMeHUul u
HABBIKOB,

40 6annos - 61-70% npagunvhvix omeemos — cpeo-
HULl YPOBEHb 3HAHUL, YMEHUL U HABLIKOS,

30 6annos - 51-60% npasuibHvlx 0MEEMO8 — HUZKUL
VPOBEHb 3HAHUL, YMEHUL U HABbIKOS,

0 obannog - 0-50% npasunvubix omeemog — OueHs
HU3KUL YPOBEHb 3HAHUL, YMEHUL U HABLIKOG,

Hroro

100 6a10B

Kputepun oneHkn pe3yabTaToB 00y4eHHs 110 U CHUAILIHHE:

0 - 64 % OT MakCHMMaJbHO BO3MOYKHOH CyMMbI Oa/IOB - "HEYIOBJIETBOPUTEIBHO" (HEAOCTATOYHBIN ypo-
BEHb IS ATTECTAINH 10 TUCIIUITIINHE);
65 - 74 % OT MakCUMaiIbHO BO3MOXKHOHM CYyMMBI 0ajuIoB - "YyIOBJIETBOPUTENBHO" (IIOPOTOBBIN (MHUHUMATIb-

HEIi1) YPOBEHb);

75 - 84 % OT MakcHMaIIbHO BO3MOXKHOW CYMMBI OaJIJIOB - "Xopomio" (cpelHuil ypoBEHb);
85 - 100 % oT MakcHManbHO BO3MOXHOH CyMMBI OaJIOB - "OTIMYHO" (BBICOKHI (MaKCHMaIbHBINH) ypo-

BEHb)
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3 TunoBble KOHTPOJIbHbIE 32/1aHUSI WJIN HHbIE MATEPHUAJbl, HEOOX0AUMbIe J1JIs1
OlIeHKH 3HAHUI, YMeHM i, HABBIKOB M (MJIM) ONBITA IeSITeIbHOCTH, XapaKTepu-
3yronue npouecc GopMHUpoOBaHUS KOMIIETEHIIUI B X0/le 0CBOEHUsS 00pa3oBa-
TeJbHOI NPOrpaMMbl

3.1 3aganus 1Jisl TEKYLIEro KOHTPOJIS yCIIeBaeMOCTH

KonTpoubsnas padora Nel «/luddepenunanbHoe nucuucjienne pyHKuuu oJHOH
nepeMeHHON»

1. Haiitu ipousBojubie Yy GyHKIHIL:

a) y=3x—3-arccos*2x, 6) y:lnlnsin(1+§), B) y = (arctg5x)'°9:(x+4)

X = arctgt,
r) y2=x+thy, ) /1+t2
y=In :
t+1
2 J—
2. Haiitu nuddepennman GyHkuuu Yy = arccos 5
2X

3. Haittu npousBoanyto N-ro nopsaka Gpynkuuu y =Ig(3x+1).

4. Bpluucnuth NpuUOIMKEHHO C MOMOIIbI0 AuddepeHnuana 3HaueHue (yHKIUU y=§/§npm
x=836.

1+/x

5. CocTaBUTh YpaBHEHMsI KacaTeIbHOW U HOPMAJIU K KPUBOH Y = x B TOuke Xg=4.
—VX
6. Haittu npenenel, ncnons3ys npasuio Jlonurais:
1

i 1 x3—3x% —x+3 : ”

a) |Im( ——— [, 0 |im 3 , B lim@nx)x.
x—0 \ XSINX X —>1 —4x+3 X—>00
16

7. Haiitn HanOosplee 1 HaMMEHbIlee 3HauUeHUs! QyHKIUH Y = G —2X+—l—13 Ha OTpE3Ke

[2; 5]. )
3x-2

XS

8. [IpoBecTu momHOE HccleqoBaHNe (QYHKIIMHN U IIOCTPOUTH €€ Tpaduk: Y =

KonTtpoabnas padora Ne2 "HHTerpanbHoe ucuucjaeHne GyHKIMU 0JHOMH nepeMeHHoi"

Haiitu HCOMPCACIICHHBIC HHTCIPAJIbI:

J‘23X

,—2 - 2. Icos3xsinxdx, 3. j—Sx s

4. I(x+3)exdx, 5. J.

dx X
, 6. | —————dx
x+/Inx J%ﬁﬁ
3x +20x+9

! '[(x +4x+3Xx+5 o
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KonTpoabHas padora Ne3 «Psaabi»

1) HccnenoBaTh Ha CXOIUMOCTh YHUCIIOBBIC PSIbI:

0 S (g N5, = (n+1) oS (-2
DN L DI T );—WJW'

2) Haiiti 001aCTh CXOIUMOCTH PSIOB:

) YKo o) > () = 5)

3) Beruncauts ¢ Tounoctsio 0 = 0,001:

1 0,5
a : b) |v1+x? dx.
s Pl

Pacquﬂo-rpaqmqeclme paﬁoTI)I mo MareMaTuKe

PacuerHo-rpaduyeckasi padora Nel «JIuHeiiHas ajareopa»

1 3 1 2 -2
-4 0 3 0 O
1. Beruucnuth onpenenutens -3 3 1 -2 5, UCHOJB3YS:
0 3 0 0 2
1 2 -1 6 1

a) pasJoXKeHHue Mo 2-0i CTPOKE;
b) pasnoxenwue 1o 4-omy cToaoOILY;
C) wmeTox 3h(HEKTUBHOTO MOHMKEHHS TTOPSIKA.

2. HccnenoBaTh CHCTEMY Ha COBMECTHOCTb. B cilydae COBMECTHOCTH PEIUTH €€:
a) Ilo popmynam Kpamepa,;
b) C oMotk 00paTHON MATPHIIH;
€) Meroaom INaycca.

X, +2X, +3Xx, =-11,
4x, —2X, +5X; + X, =11,
— 2%, +3X, + X5 +2X, = -3,
X; + X, —4X; +8x, =-11.
3. UccnenoBaTh cucteMy Ha COBMECTHOCTh. B ciiydae COBMECTHOCTH PEIIUTH €€ JIF0OBIM METO-
JOM:
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2%, + X, =Xy =X, + Xg =1,
X, —2X, + X3+ X, —2X; =0,
—4X, = 2X, +2X; + 2X, — 2%y = —2.

PacuerHo-rpadpuyeckas padora Ne2 "@yHKIUN HECKOJIbKHUX NEPeMeHHbIX'"

1. Haiitu o6acth onpeaeneHust GyHKIUU: Z = In(x2 + y2 —1).

2. Haiitu nonusiit auddepenuuan yHkuuu: z = sin(x3 — y)2 .
3. Haiitu npou3BoIHBIE CIIOKHOU (PYHKITUU:

1 u 2 2
Zzaln—,rne u=xy, Vv=yctgX.
\'

4. HaiiTu yacTHbIE IPOU3BO/IHBIE HESBHO 3aJaHHON (YHKIIUH:
Xsinz+ysinx+zsiny=1.

5. HaiiTi yacTHBIE MPOU3BOIHBIE BTOPOTO NOPsAKAa QYHKIMH: Z = X2 In(x + y).

6. Haiitu skctpemyMm pyHKIMU: Z = g X2 + 2Xy — % y2 —5x—-y+2.

PacuerHo-rpagpuueckas padora Ne3 "o0bikHOBeHHBIe 1M depeHnnaIbHbIe YPaBHeHHA'"

1) Haiitu oOee pemienue quddepeHraIbHbIX YpaBHEHU
a) (x2 +1)y’ +4xy =3;
b) y"+2y(y')’ =0;
O Xy =y
d) y"—-2y'+5y=10e " cos2x.
2) Peummts nuddepeHnnanbHOe ypaBHEHHE NP 3aITaHHBIX HAYAIbHBIX YCIOBUSIX:
X' —2x' =e?, x(0)=x'(0)=0.

X'=3X+Y,

0)=2,y(0) =0.
y':—5x—3y+2,x() ¥0)

3) Pemnth cucreMy ypaBHEHHUI {
TecThl IO MAaTEMATHKE
Tect Nel «BBegenue B MaTeMaTHYeCKHI aHAJIH3)

Boraucnute npeaenst GyHKIUN

. 3x2—2x+1 . x2—11x+1
1. |Im2—. 3. I|m3—.
x>l x“+4x+1 X—o0 3X° —2X+12
2 2X
2. lim X=X 4. lim (X—”j .
x—>3/3X — X Xx—o\ X—4

24



Tecr Ne 2 «/luddepenunanbHoe ucuucIaeHne PyHKIMU OJHOH NepeMeHHON»

Bomnpoc 1. Haiitu npousBoanyto QyHKIuu y = In(2x2 —1).
Bomnpoc 2. 3akoH nBr>XeHU MaTepUaibHON TOYKA UMEET BU/T
x(t)=8+3t+e3t,

rae X(t) — koopauHaTa TOYKH B MOMEHT BpeMenH t. Toraa ckopocTh Touku mpu t=3 paBHa ...
1)2, 2)10, 3)4, 4)18.

Bonpoc 3. KonuuecTBo 35eKTpruecTBa, MPOTEKIIee Yepe3 MONepeyHoe CeYeHUE MPOBO/I-

HUKa, HAaYMHAsi ¢ MOMEHTa BpeMeHu t =0, 3amaercs popmynoi = t3-0t? +15t+1. B kakue
MOMEHTHI TOK B IIPOBOJHUKE OyzaeT paBeH 07

Bomnpoc 4. Ha pucynke nzobpaxen rpapuk pyukuun y = f(x).
iY
xo 150%

"

y=re)

Halitu 3Ha4enue Mpon3BOAHOM 5TOM QyHKIMY B TOUKE X .

1)-+/3, 2)3§§, 3) :éi, 4) -lég.

Bomnpoc 5. ChopMyanposath onpe/eneHne acuMuToTs rpaduka pyskuun y = f(x).

Bomnpoc 6. VYkazaTh mnocienoBaTeNbHOCTh HaXOXAEHUs meperuda rpaduka (QyHKIUU

y=f(x):

1) cnenath BBIBOJ O CYIIECTBOBAaHMHU TOYKH Iepernda M HaWTH 3HaueHUEe (QYHKIHUU B ITOM
TOYKE;

2) HalTH IPOU3BO/IHYIO BTOPOTO MOPsIIKA U KPUTUUECKHE TOUKH BTOPOTO POJIA;

3) HaiiTh 06nacTh onpeneneHus: GyHKIUY;

4) n300pa3uTh KPUTUUECKUE TOYKH HA YUCIIOBOW OCH M HAWTH 3HAKW BTOPOU MPOU3BOTHOM Ha
BCEX IOJIY4EHHBIX HHTEpBaJIaX.

Bonpoc 7. Ha pucyHke n300paxen rpaguk npou3BoaHoi GyHkuuu y = f(x), 3anaHHoi
Ha OTpE3Ke [— 2,5]. Torna Toukol MakcuMyma 3TOH (DYHKITUH SIBJISETCH. . .
Ya
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1)-1, 2)0, 3)1, 4)4.
Bompoc 8. Ykaxkure Bux rpaduka GyHKIUH, IS KOTOpOil Ha uHTepBaie(a;b) omHoBpe-
MEHHO BBINOJIHAOTCA Tpu ycnoBus: Y <0, y'>0, y">0.

yT a b . YA a b .
0f LX of roX
r ~
[}
1) 2)
yT a b _ yﬂ q b .
of P 0 PX
. 1
\—; :_/
3) 9
Bonpoc 9. Mcnons3ys npaBuio Jlonurans, BBIMUCIUTH Mpeaes
lim (xe_x .
X—>+00

Bonpoc 10. Ecnu k akTUBHOMY JIBYXIOJIIOCHUKY MOAKIIOYEHA Harpy3ka R, To yepes Hee

6X

RTR U B Hel OyJeT BBIACIATHCS MOIIHOCTh P = | 2R. KakuM 10mKkHO OBITE
+

moiimer Tok | =
6X

COOTHOILIEHUE MEXKY CONMPOTHBIEHUEM HAarpy3ku R ¥ BXOJHBIM CONPOTUBIEHHEM JBYXIIOJIOC-
HHKa Ry, 9TOOBI B CONPOTHBIICHUH HATPY3KH BBLIEISIACH MAKCUMAaJIbHAsl MOLIHOCTB?

Tect Ne 3 «HTerpaibHOE HCUUCIeHNEe (PYHKIMHU OJHOM IepeMeHH i

Bompoc 1. Yka3arb TabnuyHbIe HHTETPAIIbL:
dx
2 2X 4
1) J'arccos xdx, 2) J'(l—x) dx, 3) Isinz " 4) _[e dx, 5) Ix dx.
Bomnpoc 2. BeiOpate ¢pyHKIMH, SBISIOLIMECS TEPBOOOPA3HBIMU IS f (X) =sinx:
1) —cosx, 2) cosx, 3)1-cosx, 4)1+cosx, 5) 3—cosx.
Bormpoc 3. Yka3aTe COOTBETCTBUE MEXKY HHTETPAJIaMU U METOJIOM UX PELICHUS:

X+ X2
1) HEnmocpenCTBEHHOE UHTErPUPOBAHUE, A) _[ dx,
Jx
2) MeToJ1 3aHeCceHus 1Mo/ 3HaK auddepeHimana, B) J In(1+ x)dx ,
3) MeTO/1 IOJICTAaHOBKH, C) J‘eS—de,
Ix
4) METOI MHTETPUPOBAHUS TIO YACTSIM. D) J dx,
1++/x

E) J' xarctgxadx .

Bomnpoc 4. MHOxecTBO 1epBoo6pa3HbxX pynkuuu f (X) = sin(3x + 2) MMEET BHUI. ..

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

Bomnpoc 5. Jlan unTerpain I

.- X
. Torna 3amena nepemenHon t =19 > NIPUBOIUT €r0

3+ C0s X
K BH]LY...
2
1+t2 v1+t
1)j j ~dt, 3)j —dt, 4)j =
2+t 2+t 2+t
Bomnpoc 6. Unterpan | n MOKHO [PEJICTABUTH B BUJIE CYMMBI HHTETPAJIOB . ..
X+ X?
dx
3) [22
)J. 4(x+4) )I x+4 )-[4x X
)J J‘4(x+4) J 4(x+4)
Bompoc 7. Henynepas Qpynkmus Y = f( ) SABJISAETCSA HEYETHON HA OTPE3KE [— 2, 2]. Torma
2
UHTErpajl I x)dx pases .
-2
2 1 1 1
DO, 2 2[f(x)dx, 3 ZI F(xdx,  4) 4] f(x)dx
0 0 0
T dx
Bompoc 8. HecobcTBeHHBIN HHTETpa I—Z paBeH...
l X

1)-1, 2)pacxomurcs, 3)2, 4)1.
Bompoc 9. Ilnomanp 3amTpuxoBaHHON 4acTH (UTYpHI, H300paKEHHON Ha 4YepTexe, 3a-

JaHa HHTCFpaJIOM. ..
Y
Y

9 9 9 9 9
1) j(xz—l)dx, 2) [(x-1)dx, 3) [(1-+x)dx, 4) j(l—xz)dx, 5) [(~/x-1)dx.
1 0 0 1 1
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13.
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17.

18.

19.

20.

21.
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3.2 3aganus ISl IPOMEKYTOYHOM aTTecTAllNU
KoHTpoJibHBIE BONPOCHI K IK3aMeHY

3 cemecTp
OnpeneneHHbIl HMHTErpajl € IEpeEMEHHbIM BepxHUM npenenoM. @dopmyna HeroroHa-
JleliOHMLIA.
3aMeHa mepeMeHHOW B ompezeneHHOM uHTerpane. WuterpupoBanue mo yactsMm. HecoO-
CTBEHHBIC UHTETPAJIBI.
HecoOcTBeHHbIE HHTErPAIBI.
Beruucnenue miomaznei miockux ¢uryp.
Boruncnenue 1iaMHbI AYTH KpUBOM B IPSIMOYTOJIbHBIX KOOPAMHATAX.
Brruncnenue niomaay noBEpXHOCTH TENa BPAILCHHUS.
YacTHble IPOU3BOAHBIE BBICHINX MOPAIKOB (YHKIUH JIBYX [IE€PEMEHHBIX.
[Tonsatue nuddepeHMaIbLHOIO ypaBHEHHs. 3ajaud, NPUBOASIIUECS K OOBIKHOBEHHBIM
QG depeHIaIbHBIM YPaBHEHHUSM.
Juddepenumanbable  ypaBHEHHs IepBoro mnopsjaka. Teopema o CyHmIecTBOBaHMM U
eauHCTBeHHOCTH pemieHust 3amaud Komm. Ilonstue 006 oOmem, yacTHOM U 0ocoOom
peweHusIX AupdepeHIralbHbIX YpaBHEHHH.
['eomerpuuecknii  cMmbicn AU PEepeHINATBHOTO  YpaBHEHHs  IEPBOTO  IOPSJIKA.
Knaccugukanus nudpdepeHnanbHbIX ypaBHEHUH IEPBOro MopsKa.
Juddepennmanbaple  ypaBHEHUS C  Pa3ACISIOIMMUCS TepeMeHHbIMUA. OJHOpPOIHBIC
Qg depeHmaIbHbIe ypaBHEHH IEPBOTO MOPSIIKA.
Jluneitnple audQepeHnanbHble  ypaBHEHUS IMEpBOro mopsaaka. Merton Bapuauuu
IIPOU3BOJIBHBIX NTOCTOAHHBIX. MeToa bepnyinu. Ypasuenue bepnyinm.
VYpaBHeHUs B MONHBIX TuddepeHmanax
HuddepeHumanbaple  ypaBHEHUs  BBICIIMX — MOPSJIKOB.  YpaBHEHMs, JIONYyCKarolue
MOHM)KEHUE MOPsIIKa.
Jluneiinple nud¢epeHanbHble YpaBHEHUS n-ro mnopsaka. JIuHeiliHble OJHOpOJHBIE
mudepeHManbHble  ypaBHEHHUS, OCHOBHbIE MNOHSTHUS. JIMHEHHO-HEe3aBUCHMas CcUcTeMa
¢ynkuuit. Onpenenutens Bponckoro. Teopema 00 yclioBUM JMHEHHON HE3aBUCHUMOCTH
petieHui quddepeHInaIbHOro0 ypaBHEHNUS.
@dyHiaMeHTaIbHasE CUCTEMa pEIIeHUH JIMHEHMHOro oaHOpoaHOro auddepeHnnanbHOro
ypaBHeHUsd. TeopeMa O CTpYKType OOILIero pemieHus JUHEHHOro OJHOPOJHOTO
Qg epeHInaIbHOr0 YpaBHEHUS
Jluneitable ogHOpoaHBIE MU depeHIaTbHbIE YpaBHEHUS BTOPOTO MOPsIKa C MOCTOSHHBIMU
ko3 uurenTamu. Paznuynele cirydyan HaxoaeHUs QyHIaMEHTaIbHOW CUCTEMBI PELICHUH.
Jluneitnple HeomHopoaHble MuddepeHIaNbHble ypaBHEHUS N-To mopsaka. Teopema o
CTPYKTYpe OOILEero pemeHus JMHEHHOTO HEOAHOPOAHOTO U (HDEPEHIINATBHOTO YPaBHEHHUSI.
MeTon Bapranuy Npou3BOJIbHBIX MOCTOSHHBIX. Haxox/1eHne 4acTHOToO pelieHus JTUHEHHOTro
HEOJHOPOAHOTO UG PepeHIINaTBFHOTO YpaBHEHUS N-TO MOPSIKA.
Jluneiinpie HeomHOpOAHBIE AU EepeHIInaTbHBIE YPABHEHHUS N-TO MOPSAKA CO CHEIUaTbHON
paBoii yacTeio. MeTo1 HeonpeaeneHHbIX KO3 PUIIMEHTOB HAX0KICHUS YaCTHOTO PEIICHUSI.
[TpuHIMIT HATOKEHUSI pELICHUN.
Cucrembl  OOBIKHOBEHHBIX  AM(depeHInanbHbIX — ypaBHEHMHA. MeToJ  MCKIIOUEHUs
HEU3BECTHBIX.
Cucrembl JIMHEHHBIX OJHOPOIHBIX AU(M(EPEHUUAIBHBIX YPaBHEHUH C TOCTOSHHBIMU
kod(purmeHTamu.
[TonsiTre uncnoBoro psiia. OCHOBHBIE ONpeeeHus (CXOAUMOCTh psiia, CymMma psija, N-s ya-
CTUYHAsI cyMMa psna, N-ii OCTaTOK psina). Psm, cocTaBiIeHHBIM M3 YJIEHOB M€OMETPUUYECKON
IIPOTPECCUM.
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24.

25.
26.
27.
28.
29.
30.
31.
32.

33.
34.

[Tonstue cxogumoctu psiaa. CoiicTBa cxomsmuxcs psaaoB. HeoOXoaumblil mpu3HaK CXOAU-
MOCTH psiia. JlocTaTouHbIN PU3HAK PACXOAUMOCTH PAJa.

[Tpu3Haky cpaBHEHUS PAAOB C MOJOKUTEIbHBIMU YJICHAMH.

[Tpusnak amambepa.

Pagukanbneiii npusnak Komu.

Nuterpanbusiii npusHak Komu.

Psin lupuxiie, uccnenoBanue ero cxoauMocTi. O000MICHHBIN TAPMOHUYECKUHN PSII.
3HaKonepeMeHHbIE PsJibl. AOCOTIOTHAS U YCIOBHAS CXOJUMOCTb.

3unakouepenyomuecs psabl. [Ipuznak Jlelouuna.

OyHKIHMOHANbHBIE psiibl. OcHOBHBIE NMOHATUS. PaBHOMEpHO cxopsmuecs: GyHKIIMOHAIbHBIE
PSIBL.

Crenennsie psaasl. Teopema Abers.

WHuTepBan cXoAMMOCTH CTEIIEHHOTO psijia €ro HaxoxaeHue. CBONCTBA CTENIEHHBIX PSI/IOB.

Tunoswle JK3aMeHalIMOHHbIE 322U

Cemectp 3

1) Haiitu oOee peuienue quddepeHraIbHbIX ypaBHEHU

a) (x2 +1)y’+4xy:3;
b) y"+2y(y')’ =0;
C) X2ym — (yrr)Z :

d) y"—-2y'+5y=10e " cos2x.

2) 3amucath ypaBHEHHE KPHBOIL, mpoxoasiieil uepe3 Touky A (0, 2), eciiu U3BECTHO, YTO YTJIO-
BOI KOA(UIMEHT KacaTelbHOM B 1000 ee Touke paBHIETCS OpAMHATE YTOM TOYKH, YBEJH-
YeHHOH B 3 pasa.

3) HccnenoBaTh Ha CXOOUMOCTH YHCIIOBEIE PpAABIL:

4) Haiiti 061aCTh CXOAUMOCTH PSIOB:

aSeel wEerd
n=1

5) BBIUMCIUTH C TOYHOCTHIO O = 0,001:

0,5
a) ! . b) [v1+x dx.
0
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Jlucr perucrpanuu usmenenuit k PI1/I

Homep npoTokona 3acenanusi kadeapsl,
JlaTa yTBEP>KACHUS H3MEHEHUS

KoanuectBo
CTpaHUIL
H3MEHEHHUS

IToanuce
pa3paboTrunka
PII/]

BocnuratensHast pabota o0yyaromuxcsi.

OcnoBanne: Penepanbublii 3akoH oT 31.07.2020 Ne 304-
@3 "O BHeceHuun nu3MeHeHui B denepanbHblil 3aKOH

"O06 o6pazoBanuu B Poccuiickoit @enepanuun’ 1o
BOIIPOCaM BOCHUTAHUs o0yyaromuxcs"

[IpakTHyeckast MOArOTOBKA 0OYJaIOLIHXCSI.

OcnoBanue: Ilpuka3 MuHucTepcTBa HAyKU M BBICILIETO
oOpa3zoBanus Poccuiickoit ®enepannu, Munucrepcrsa
npocsemenus: Poccuiickont ®@enepannu ot 05.08.2020 r.
Ne 885/390 "O npakTudeckoil moaAroToBke ooydaronmxcs'"

Axrtyanmuzanus paszaenoB PIIJ] k HoBomy 2021/2022 yueb-
HOMY o1y
OcnoBanue: [IpoTokon 3acenanus kageapsl Ne ot
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