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1 OOume mooKeHus

Pabouas nmporpamMma qucuMIninHbl «MaTeMaTuka» COCTaBJIeHA B COOTBETCTBUU € Tpebo-
BaHUAMM (eAepabHOIO TOCYAapCTBEHHOIO OO0pa30BaTEIbHOIO CTAaHAAPTa, YTBEPIKIECHHOI'O
nprka3oM MuHucTepcTBa 0O6pa3zoBanus U Hayku Poccuiickoit @eneparuu Ne 927 ot 19.09.2017,
U OCHOBHOHM IpodecCHOHATBHON 00pa30BaTEeNIbHON MporpaMMbl NOAroTOBKU «IIpombinuieHHas
AJIEKTPOHMKA» 110 HarpasieHuto 11.03.04 "OnekTpoHnKa U HAHOAJIEKTPOHUKA' .

IIpakTHyeckas MOATOTOBKA pealu3yeTcss Ha OCHOBE MPO(EeCCHOHAIBHOIO CTaHaapra T
29.007 «CIHELUUAJIMCT IIO0 INPOEKTMPOBAHNIO MUKPO- U HAHOPA3MEPHBIXO-
JIEKTPOMEXAHUYECKHNX CHUCTEM». O6o6mennas tpymoBas (ynkius: A. Pa3paborka
IMIPUHLUIIAATIBHOMN 3JIEKTPUYECKON CXEMbI MUKPO-3JIEKTPO-MEXaHUUYECKONU CUCTEMBI

3anaun [lenbto U3y4yeHUs] TUCHUILIUHBI SBISETCS OCBOCHHE HEOOXOAMMOIO MareMa-

AUCITHUIIINHBL THYECKOT0 amnmapara, ¢ MOMOIIbI0 KOTOPOTO pa3padaThIBAIOTCA M UCCIEAYIOT-
Csl TEOPETHUYECKHE U IKCIEPUMEHTATbHBIE MOJIETTH 00BEKTOB MPodheccuoHab-
HOU JI€ATEIIbHOCTH

OcHoBHBIE Jluneitnas anreOpa. OCcHOBBI BEKTOpHOI anreOppl. OCHOBBI aHATUTHYECKON

paszenbl / TeMbI reomeTpun. BBenenne B marematnueckuil anamms. [uddepenumansaoe nc-

AHUCIHILTAHBI yhciaenre QYHKLIUM OJHOM mepeMeHHOM. MHTerpanbHoe ucuncienue (GyHk-
UM OJTHOW TepeMeHHOoW. DYyHKINN HECKOIBKHUX MepeMeHHbIX. Jnddepenim-
aJbHbIE ypaBHEHUs. TeopHus pssioB

2 IlepeyeHb MIAHUPYEMBIX Pe3y/JbTATOB 00yUeHUs MO AUCHUILTUHE (MOIY.IIO),
COOTHECEHHBIX C HHAMKATOPAMH JOCTH/KCHHS KOMIIETCHIIUH

[Tporiecc u3ydeHus MUCHUIUIMHBI «MareMaTuka» HampaBlieH Ha (GOpPMUPOBAHHE CIEAY-
fomux KomneteHui B cootBercTBHM ¢ PI'OC BO u 0cHOBHO#M 00pa3oBaTeIbHOM MPOrpaMMoi
(Tabmuna 1):

Tabmuma 1 — KomneTeHmu u MHANKATOPHI UX TOCTHXKCHHS

KOI[ H HAUMCHOBA- I/IHI[I/II(aTOpI)I JAOCTHIKCHUA HJ'IaHI/IpyeMBIC PE3YIbTAaThI o6yqe—
HUE KOMIICTCHIINHU HUs 110 JUCLHUITJIIMHE

Ob6menpodeccnoHanbHbIe

OIIK-1 CnocoGen | OIIK-1.1 3naer ¢yHaameH- | 3HaTb OCHOBHBIE MaTeMaTHYECKHE
UCTIOIB30BaTh  TIO- | TaJbHBIE 3aKOHBI IMPHPOIBI U | 3aKOHBI

JIOKEHHUs, 3aKOHBl U | OCHOBHbIE (PU3MUECKHE M Ma-

METO/bl €CTECTBEH- | TEMATHUECKUE 3aKOHBI

HBIX HAayK MW MarTe-
MaTuKu i peiie-
HUsg 3a7a4 HWHXKC-
HCpHOI>'I JACATCIIbHO-
CTH

OIIK-1.2 VYmeer mnpuMEHATH
¢u3nueckue 3aKOHBI M Mare-
MaTH4YECKHE METONbI NI pe-
IIeHHs 337a4 TEOPETHUYECKOTo
U IPUKJIAJHOTO XapakTepa

YMeTh NpUMEHSITh MaTeMaTHUECKUE
METOBI U aHaau3a 3agad Teope-
THUYECKOTO M MPHKIIATHOTO XapaKTe-

pa.

OIIK-1.3 Bimameer HaBBIKAMH
WCIIONIb30BaHUs 3HAHUHN (U3U-
KM M MaTeMaTHK{ TIPH perle-
HUU MPAKTUYECKUX 3a/1a4

B.]'Ia)IeTB HaBBIKaMH HCITIOJIB30BaHUA
3HAaHUM MaTeMaTHuKU IIpu aHaJn3e
IMPAaKTUYCCKHUX 3aaa4d




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

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

JucrurmimHa BXOIUT B coctaB Omoka 1 «/lucuumimuHbl (MOAYNIH)» U OTHOCHUTCS K
00s13aTeIbHOM YacTu.

JlJis1 OCBOCHUS TUCIUTUIMHBI HEOOXOIUMBI 3HAHUS, YMEHUS, HABBIKH, C(HOPMHUPOBAHHBIC B
Ipolecce U3y4eHHs Kypca MaTeMaTHKU 00111e00pa30BaTeIbHOM HIKOJIBI.

3HaHUs, YMEHHUS W HaBBIKM, CHOPMHUPOBAHHBIE TMPU UIYYCHUU AUCITUTUIHHBI
«Maremaruka», OyIyT BOCTpeOOBaHbI MPU MU3YYCHUH MOCIEAYIOMMUX AUcCUMIUIMH: MHpopma-
THuKa, Teopus BeposATHOCTEW M MaTeMaTHyecKkas craTtucthka, dPusuka, JkoHOMUKaA, be3omac-
HOCTb JKU3HEJEATEIbHOCTH, TeopeTuiuecKkue OCHOBBI AJIEKTPOTEXHUKH.

JucuumnuHa «MaTemMaTHKa» YaCTHYHO peain3yercs B (hopMe MpaKTHUeCKON MOATrOTOB-
ku. [IpakTuyeckas MOArOTOBKAa OPraHU3yeTCS MYTEM BBIMOJHEHUS MPAKTUYECKHX paloOT, BBI-
MOJIHEHUS pacyETHO-TpaduIecKor padoThI.

Jucuumumna «MaTteMaTrnkay B paMKax BOCIIUTATEILHON padOThI HAalpaBjieHa Ha (hOpMH-
pOBaHME y OOYyYalOUIMXCS YMEHHs CAMOCTOSTEIBHO MBICIUThH, Pa3BUBAET MpOo(deCcCHOHATbHBIC
YMEHUS.

4 O0beM IMCHUIIMHBI (MOAYJIS1) B 3a4eTHBIX eIMHHMIAX € YKA3aHHEM KOJMYecTBa
aKa/JieMH4YeCKHX YacOB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4Yarouuxcs ¢
npenojgasareseM (110 BUaM Y4eOHbIX 3aHATHIT) M1 HA CAMOCTOSATEJIBHYIO padoTy
00y4ar I XCs

O6mas Tpya0eMKOCTh (00beM) NUCHUIUIHHBI cocTaBiseT 12 3.e., 432 akaj. vac.
Pacnipenenenne oobeMa AUCHUILIMHBI (MOYJIs) 110 BUAAM YUY€OHBIX 3aHATUHN MPECTAB-

JIEHO B TabiuIie 2.

Tabmuua 2 — O6beM TUCHUIIMHBI (MOJYJIS) IO BUJAM Y4eOHbIX 3aHATHH

Bcero akagemu-

O0beM TUCHUTIINHBI
YeCKHUX 4aCoB

OO0miast TpyA0€MKOCTh TUCITUTLIMHBI 432

KonTakTHas ayiuTopHasi padoTa o0y4yawIuxcs ¢ npenojaasareyieM (Mo

. 192
BH/JIaM Y4eOHBIX 3aHATHIi), BCEro

B ToM uucie:

3aHATHS JEKIMOHHOT0 THNa (JISKIWU W WHBIC Y4eOHBIE 3aHATHUS, TPEIy-
CMaTpHBalOIKE MPEUMYIIECTBEHHYIO Nepeaauy yueOHolH mHbopMmanuu mne- 96 (32/32/32)
JTarOrMYeCKUMU paOOTHUKAMM )

3aHSITHSI CEMHUHAPCKOr0 THNA (CEMHHAPBI, IPAKTUYCCKHUE 3aHSITHUS, MPaK-
THUKYMBI, J1a00paTOpHbIC pabOThl, KOJUJIOKBUYMbI M MHbIC aHANOTHuYHbIE 3a- | 96 (32/32/32)
HSATHS)

CamocTtosiTeibHAs padoTa 00y4alOUIMXCA U KOHTaKTHasi padoTa, BKJIIO-
Yaromas TPYNIOBble KOHCYJbTALMH, WHIMBHUAYaJIbHYIO paboOTy 00ydaro-
HIMXCS ¢ TIPEeroaBaTessiMe (B TOM YKCIIe HHANBUAyalbHbIe KOHCYnbTanuu); | 205 (80/80/45)
B3aMMO/ICUCTBUE B 3JICKTPOHHON MH(OPMAIMOHHO-00pA30BaTENIbHOM Cpelie
By3a

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

N 35
OLICHKOH, DK3aMeH




5 Coaep:xaHue TMCUUILITAHBI (MOYJIs1), CTPYKTYPHPOBAHHOE 10 TeMaM
(pa3zaesiaM) ¢ ykazaHueM OTBEJE€HHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKHX
4acoB M BH/IOB Y4eOHOH padoThI

Tabnuna 3 — CTpykTypa u coiep>KaHue JUCIUILTAHBI (MOTYJIs)

Buzpsl yaueGHON pabOThI, BKIIOYAsi CAMOCTOSI-
TEIBHYIO paboTy 00yJaIOUINXCSI U TPYLOEM-
KOCTh (B Yacax)

HaumenoBanue pazienos, TeM u cogepkanre  |[KonrtakTtHas padota npenogaBarensii CPC
MaTepuaa ¢ 00Y4arOIUMHUCS
Jlekuun (Cemunapckue| JlaGopa-

(mpaktuye- | topHbIE
CKME 3aHATUA) 3aHITHS

Pazoen 1 luneitnan anzeopa

Tema 1.1. Matpuibpl u AEUCTBUSL ¢ HUMHU (KpoMme

oOparHoii). Onpezaenurenu N-ro HOPsAKA U HUX 2 2 4
CBOMCTBA.

Tema 1.2. Cuctemsl nuHeNHbIX ypaBHeHUH. Teo-

pema Kpamepa. OOparnas marpuiia. MaTpuaHoe 2 2* 4

PCICHUC CHUCTCM.

Tema 1.3. Panr marpunsl. Meron I'aycca permie-
HUs CHUCTEM JIMHEWHBIX ypaBHeHHU. Dopmymu-
poBka TeopeMbl Kponekepa - Kamemmu. OpnHo-
POJIHBIE CUCTEMBI.

Pa3zoen 2. Bekmopnasn anzeopa

Tema 2.1. Bekrtopsl. JIluHeliHble omeparuu Haj
BekTopaMu. IIpoeknus Bekropa Ha ock. [lekapro- 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 miaockoctu. Ilnoc-
KOCTb B IPOCTPAHCTBE.

2 2 4

Tema 3.2. Ilpamas B mpoctpaHcTBe. B3anmHoe
pacnoJIOKEHUE B IPOCTPAHCTBE JIBYX NPSIMBIX, 2 2 4
IIPSIMOM U INIOCKOCTH.

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

Tema 3.4. IToBepxHocTu 2-ro nopsiaka. Meroa

""ceyeHni" MOCTPOECHMS IOBEPXHOCTEM. ] ] 8
Pazoen 4. Beedenue 6 mamemamuuecKuil aHaau3

Tema 4.1. MuoxectBa. ®ynkmnus. Obmacts ee

onpenenenusi. CloxxHble 1 00paTHbIE (QYHKIIUH.

I'padux pyakmuu. OCHOBHBIC AIIEMEHTapHbBIC 1 1 4

¢yHkunu, ux cBoiicTa u rpaduku. Yucnosas mo-
creoBaTesbHOCTD U € mpenen. [Ipenen GpyHk-
[IUH Ha OECKOHEYHOCTH.




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. HeonpeaeneHHOCTH.

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 GyHkiuu. Cxema ee BbI-
yucieHus. ['eomeTpuueckuii U GuU3HIECKUi
CMBICJI. YpaBHEHHsI KacaTeJIbHOW U HOPMAJIA 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
byakuuii. {uddepennnan u ero reoMeTpudecKuii 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
ACUMITOTHI

Tema 5.5. TlonHoe uccnenoBanue GyHKUUN 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. Omnpenenenue (GYHKIMHA HECKOJIBKHX
nepemeHHbix (OHII). Tlpenen u HEnmpepbIBHOCTH 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/HbIE CIOKHOW W HESIBHO 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. Heo6xoaumoe u 1o-
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. Tabmuna wuHTerpasioB. 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 MHTErpajax.

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.
YpaBHEHMs ¢ pa3esaOIUMUCI IEPEMEHHBIMHU.
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 OAHOPOIHBIE 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. UucneHHbIe METOBI PELICHUS 3a7a4
JUTs OOBIKHOBEHHBIX T 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-
MBIM IIPHU3HAK CXOJUMOCTH, CBOMCTBA, JOCTATOY- 5 5 4
Hbl€ MPHU3HAKU CXOAMMOCTH YHUCIOBBIX DSJIOB 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
paBHOMepHOUM cxoxumoctu. IIpusnak Beiep-
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. IlpunoxkeHHe 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 BHeayauTOpPHAasi CAMOCTOSATEIbHAS Pad0oTa 00YYAMIMXCSH MO TUCIUATIHHE
(Moay.110)

[Ipy myIaHUPOBAaHWUU CAMOCTOSITENILHOM pPa0OThl CTYACHTY PEKOMEHIYETCsS PYKOBOJ-
CTBOBATHCSI CICAYIOIINM PACIIPEACIICHUEM YaCOB Ha CAaMOCTOATENbHYIO paboTy (Tabiuma 4):

Tabnuua 4 — PekoMeH1yeMoe pacupe/ieliCHHe YaCOB Ha CAMOCTOSITEIILHYIO paboTy

KoMnoHeHTBhI cCaMOCTOATEIbHOM padoThl KosaunuyecTBo yacon
V3ydeHne TeoOpeTHUECKUX Pa3JIeioB AUCIUTLINHBI 48
[TonroroBKa K 3aHATUSAM CEMHUHAPCKOTO THUTIA 48
IToaroroBka K ayIUTOPHON KOHTPOJIBHOU padboTe 48
[TonroroBka u oopmieHue pacyeTHo-TpaduiecKoi paboTsl 60
['pymoBbie KOHCYJIbTAIHH 1
HUTOI'O o Ancoumninge 205

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

@OHJI OLEHOYHBIX CPEACTB Uil IPOBEACHMS TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH U
IIPOMEXYTOYHOM aTrTecTanuu npeacrasiieH B [Ipunoxenun 1.

ITonHBI KOMIUIEKT KOHTPOJBHBIX 3a/laHUM MJIM MHBIX MaTE€pPHUaJIOB, HEOOXOJUMBIX IS
OILICHWBAHUS PE3yJIbTAaTOB OOYyYEHHUs MO JUCIHMILIMHE (MOJIYI0), MPAKTUKE XPAHUTCSA Ha Ka-
benpe-pazpaboTyrke B OyMa)kHOM U 3JIEKTPOHHOM BHU/IE.

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

8.1 OcHoBHasi JuTEpaTypa

1. XKXypbenxo, JI. H. MatemaTuka B mpumepax u 3agadax [ DIEKTPOHHBIN pecypc] : yueo-
Hoe mocooue / JI.H. Xyp6enko, I'.A. Hukonosa, H.B. Hukonosa, O.M. [lertsapesa. - M.: HUL]
NH®PA-M, 2016. - 372 c. // ZNANIUM.COM : 351eKTpOHHO-0MOIMOTEYHAsI CUCTeEMA. — Pexum
noctyna: http://www.znanium.com/catalog.php.

2. Memmkuc, A.Jl.Marematuka Jiisi TeXHUIeCKUX By30B: CreruaibHbie Kypcel / A. 1.
Mpmkuc. - 3-e u3g, crep., 2-¢ u3a. - CI16.: Jlans, 2009. - 633 c.

3. lllunaues, B.C. Bricmas maremaTuka : yueOHuK /uig By3oB / B. C. Hlunaues. - M.:
Bricmas mxoima, 2007. - 480 c.

8.2 JlomoJHUTEIbHASN JIUTEPATYpPa

1. ArtonoB, B.M1. DnemeHTapHas maremaTthka JUisl TIEPBOKYpCHUKA: ydeOHOe mocodue
1uist By30B / B. WI. Antonos, @. U. KoneneBuu. - CII6.: JIanp, 2013. - 101 c.

2. bponmreiin, NU.H. CripaBOYHHK 1O MaTEMATHKE JIJI MHKEHEPOB M y4YaIIUXCSI BY30B :
VYuebHoe nocobue /i By3os / .H. bponmreiin, K.A. Cemenzses. - CI16.: Jlans, 2010. - 608 c.

3. JertsapeBa, O. M. MaremaTnka B mpuMepax M 3aaadax [DIEKTPOHHBIA 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
cucrema. — Pexxum nocryna: http://www.znanium.com/catalog.php.

4. Iucemennsniit, [[.T. Koncnekr nekuit o Beiciieit matematuke. [lomasiid kype / J1.T.
[Tucemennsrii.- 10-e uzn., uctp. - M.: Ailipuc-nipecc, 2011. — 604 c.
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8.3 MeToauuyecKue YKazaHudA AJdA CTYACHTOB IO OCBOCHUIO THCHUIIJIUHDBI

1. Karynuesa, H.JI. IIpaktukym mo maremaruke. Bekropnas anrebpa : yde0.mocobue /
H.JI. Karynuesa. 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. //https://knastu.ru/media/files/page_files/page_421/posobiya_2015/ Praktikum_po
matematike_Lineynaya_algebra.pdf

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

4. COOpHUK MHIMBUIYaNbHBIX 33/IaHUN 1O BBICIICH MaTeMaTuke: Y4yeOHoe mocodue Asis
By30B: B 3-x 4. / A.Il. PsaOymko, B.B. bapxaros, B.B. Jlepxagen, 1.E. FOpyTh; mox oOmr.pen.
A.I1. Pabymiko. - Munck: Axkagemuueckas kaura, 2005.

5. Karanaxxuosa, 11.H. Hagana maTemarnueckoro ananmsa : yae0.-meroz. mocodue / 1M.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 npodgeccuoHa bHbIe 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIPaBOYHbIE CHCTEMBI, HCNOJIb3yeMble IPH 0CYIIECTBIEHUH 00Pa30BaTEJIbHOI0
npouecca no AMCUMIInHe

1 Dnexkrponno-o6ubnuoreunas cuctema ZNANIUM.COM. Jlorosop EII 44 Ne 4378 »0c
NK3 21 1 2727000769270301000100046311244 ot 13 anpens 2021 r.

2 DnektpoHHO-OnGmMoTeunas cucrema [IPRbooks. JInnensnonnsiii qorosop Ne EI144 Ne
44/4 Ha mipenocTaBlIeHUE JOCTYMA K AJIEKTpOHHO-O0nbOanoreunoi cucreme [PRbooks UK3 21 1
272700076927030100100100036311244 ot 05 deBpans 2021 r.

3 DnexTponHo-Oubanoreunas cuctema eLIBRARY.RU. [loroBop Ne EIT 44 Ne 004/13 Ha
OKa3zaHHe yCIayT JIoCTyma K 3JIEKTPOHHBIM U3IAHUSAM HK3
91272700076927030100100150016311000 ot 15 anpens 2019 r.

8.5 Ilepeyenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKALIMOHHOM CeTH
«HTEepHEeT», HEOOXOAMMBIX JISI 0CBOCHHUS AMCUUIJIMHBI (MOIYJIs1)

1. boraroBa C.B., byxenckuii K.B., JlykpsnoBa I'.C. [luddepenumanbabie ypaBHEHHUS.
Panaer : Ilpaktukym c¢ wucnosib3oBanueM cuctembl Mathcad : Eamboe okHO goctyma K
oOpazoBarensHbIM pecypcam // http://window.edu.ru/resource/455/70455.

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

8.6 JIuleH3MOHHOE ¥ CBOOOIHO PacnpocTpaHsieMoe NPOrpaMMHoOe odecrnedyeHue,
HCNOJIb3yeMoe MPU OCYIIECTBJIEHUH 00Pa30BaTeILHOTO MpoLecca
M0 JUCIHUITHHE

Ta6mmma 5 — [lepedeHp UCTIOIB3YEMOTO MPOTPAMMHOTO 00ECTICUEHUS

Haunmenosanue [10 PexBU3UTHI / YCIIOBHS MCTIOJIb30BaAHUS
MicrosoftimaginePremium Jlunensuonneiit norosop A2223 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 Opranu3zauMoHHO-NeJATOrHYecKHe YCI0BUS

Opranu3zanus o0pa3oBaTeIbLHOrO Mpoliecca perafaMeHTHpYeTcs yueOHbIM IUIaHOM U pac-
MUcaHUeM Y4eOHBIX 3aHATHH. SI3bIK 00ydeHus (TpernogaBaHus) — pyccKuid. J[ns Bcex BUIOB
ayIUTOPHBIX 3AHATHI aKaJeMUYECKUN Yac YCTaHABIMBACTCS IPOJOJIKUTEIbHOCTIO 45 MUHYT.

IIpu ¢GopmupoBaHuU CBOEH HMHAMBHIYaTbHOH 00pa30BaTENbHONW TPAeKTOpUU OOydaro-
HIMICST UMEET MPaBO Ha Mepe3adyeT COOTBETCTBYIOIIUX AUCHUIUIMH U MPO(ECCHOHATBHBIX MOIY-
JIeid, OCBOEHHBIX B IPOIIECCEe MPEIIIECTBYIONMIETO 00yUeHHs, KOTOPBIH 0CBOOOXKIaeT 00yyarole-
rocst OT HEOOXOAUMOCTH UX TIOBTOPHOT'O OCBOEHUSI.

9.1 O6pa3oBaTte/ibHbIE TEXHOJIOTHHI

VYu4eOHbIi MpoIecC MPH MPEnoJaBaHul Kypca OCHOBBIBACTCSI HA MCIIOJIB30BAHUU TPAIH-
IIUOHHBIX, NTHHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH. TpaguinoH-
HbIe 00pa30BaTEIbHBIE TEXHOJIOTUN TPEACTABICHBI JIEKIUIMUA U CEMUHAPCKUMH (IIPAKTUYECKH-
MH) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOIMH UCIONb3YIOTCS B BUJE HIMPO-
KOTO TIPUMEHEHUSI aKTUBHBIX M MHTEPAKTUBHBIX (POPM MpoBeaeHHS 3aHsATU. HOopManmoHHbIe
o0pa3oBaTe/ibHbIE TEXHOJOIMHM PEATU3YIOTCS IYTEM aKTUBHU3ALUU CAMOCTOSTEIbHOM pabOThI
CTYZICHTOB B HH(OPMAIIMOHHOH 00pa30BaTeIbHOI Ccpee.

9.2 3aHATHA JEKIIUOHHOI'0 THIIA

JIeKMOHHBIN KypC IpeaIoyiaracT CUCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii nekuuu ekTop 00s13aH NpeaynpeauTh CTYAEHTOB, IPUMEHUTEIBHO K KAaKOMY
0a3oBoMy y4eOHUKY (yuyeOHUKaM, yueOHBIM TOCOOHSIM) OyIeT MPOUUTaH KypC.

JIeKMOHHBIN KypC JOJDKEH JaBaTh HauOoOJbIIMKA 00beM MH(pOpMaluu U oOecrneynuBaTh
6osee rirybokoe NOHUMaHHE Y4eOHBIX BOIPOCOB NP 3HAYMTEIBHO MEHbILIEH 3aTpaTe BPEMEHH,
YeM 3T0 TpedyeTcsi OOJBIIMHCTBY CTYJIEHTOB Ha CAMOCTOSITENIbHOE U3yUyeHUE MaTepuaa.

9.3 3aHATHS CEMHHAPCKOI0 THNA

CemuHapckue 3aHATHS IPEICTABISAIOT COOON JeTanu3alnio JEKIIMOHHOTO TEOPETHYECKO-
ro MaTepuasa, MpoBOJATCS B LIEAX 3aKPEIUIEHUS Kypca U OXBaThIBAIOT BCE OCHOBHBIE Pa3/IeIbl.

OcHoBHO# (hopMOIi POBECHHSI CEMHUHAPOB SBJISIETCS 00CYyXk/IeHHe Haubosiee nmpooieM-
HBIX M CJIOKHBIX BONPOCOB IO OTAEIbHBIM Te€MaM, a TakXe pa30op MPUMEpPOB U CUTyalud B
ayJUTOPHBIX YCIOBHAX. B 00s13aHHOCTH mpernojaBaTessi BXOJAT: OKa3zaHHE METOJIMYECKOil mo-
MOIIM ¥ KOHCYJIbTUPOBAHHE CTYJEHTOB I10 COOTBETCTBYIOLIIUM TEMaM Kypca.

AKTHBHOCTb Ha CEMMHAPCKHUX 3aHATHAX OLICHUBAETCSA IO CIEAYIOLUIUM KPUTEPUIM:

* OTBETHI Ha BOIIPOCHI, MIPeAIaraeMble MPeno1aBaTesieM;

* y4acCTHE B IUCKYCCHSIX;

* BBITIOJTHEHHUE MPOEKTHBIX U MHBIX 3aJ[aHHI;

* ACCUCTHPOBAHUE MPENOIABATENIO B IPOBEACHUN 3aHATUH.

OTBeT 10JKeH ObITh apTYMEHTHPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIOKHBIM, COJEPKATh
CCBIJIKM HA UICTOYHMKH.

JloKJIagpl M ONIIOHUPOBAaHUE JOKIAA0B MPOBEPSIOT CTENEHb BIAJECHUS TCOPETHUECKUM
MaTepUajoM, a TAKK€ KOPPEKTHOCTb U CTPOIOCTh PACCYKAECHUM.

OueHuBaHue 3alaHul, BBITOJIHEHHBIX HA CEMHUHApCKOM 3aHATHH, BXOAUT B HAKOIUICH-
HYIO OLICHKY.
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9.4 CamocTosTebHAsA padoTa 00y4arOLUXCsl 0 TUCHHUIIHHE (MOIYJII0)

CamocTtosTenbHas paboTa CTYJEHTOB — 3TO MPOLIECC AKTUBHOTO, IIEJIEHAIIPABIECHHOTO
MPUOOPETEHUsSI CTYJACHTOM HOBBIX 3HAHWH, YMEHUN 0€3 HENMOCPEJACTBEHHOTO y4YacTHsl Mperoja-
BaTelsl, XapaKTEepU3YIOIIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJEM U
OLIEHKOM pe3yIbTaTOB AESATEILHOCTH 00YUJaIOMIErocs.

Ilenu camocTosATEeTbHON PabOTHI:

* CHUCTEMAaTH3alus U 3aKPEIUICHUE MOTYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUUYECKUX
YMEHHH CTYICHTOB;

- yryOJIeHHe U paclIupEeHUe TEOPETUUCCKUX 3HAHMIA,

- (hopMHpOBaHHE YMEHUH HCIOIB30BaTh HOPMATUBHYIO M CIPABOYHYIO JTIOKYMEHTALHUIO,
CIIEUUATIBHYIO JTUTEPATYPY;

* pa3BUTHUE MMO3HABATEIBHBIX CIIOCOOHOCTEH, aKTUBHOCTU CTY/IEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHHE CAMOCTOSTEIBHOCTH MBIILIECHUS, TBOPYECKON MHULIMATUBBI, CIOCOOHO-
CTEH K CaMOpa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpealn3aliy;

* pa3BUTHUE UCCIEAOBATEIbCKUX YMEHHUI U aKaIEeMUYECKUX HABBIKOB.

CamocrosiTenbHas paboTa MOXKET OCYIIECTBIISATHCS UHANBUIYAIBLHO WIH TPYIIAMH CTY-
JIEHTOB B 3aBUCUMOCTH OT II€JId, 00BEMa, YPOBHS CII0KHOCTH, KOHKPETHOM TeMaTHKHU.

TexHomorust OpraHu3ali CaMOCTOSTEIHLHOM pabOThl CTYICHTOB BKJIFOYAECT HUCIIOIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKIX PECYPCOB YHUBEPCUTETA.

KoHTpoisib pe3ynbTaToB BHEAYTUTOPHOW CaMOCTOSITEIbHOW PabOThl CTYACHTOB MOXET
MPOXOIUTH B MMCbMEHHOM, YCTHOM WIIM CMEIIaHHOM (opme.

CryneHTsl JODKHBI MOAXOAUTH K CaMOCTOSITEIBHOM paboTe Kak K HaWBaKHEHUILIEMY
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSI TEOPETHUUECKUX 3HAHUM, BHIPAOOTKE €IUHCTBA B3IJISIOB Ha
OT/IeNIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUsI OTIPEIETICHHBIX HABBIKOB U MCIOJIb30BaHUs Mpodec-
CHOHAJIbHOU TUTEPaTypHI.

9.5 Meroanueckue ykazanus 1Jisi 00y4alommXxcsi 0 0CBOEHHUIO U CHUIJIMHBI

[Tpy M3yyeHHM IUCUUIUIMHBI OOyYarolmIMMCS 11€JIecO00pa3HO BBINOJIHSTH CIEAYIOIINE
PEKOMEHJAlUH:

1. U3ydyeHue yueOHON AUCIMILTUHBI JJOJHKHO BECTHCh CUCTEMATHUECKH.

2. Ilocne u3yyeHHs Kakoro-aubo paszaerna no ydyeOHUKY MIIM KOHCIIEKTHBIM MaTepuanaM
PEKOMEHIYEeTCs IO NaMSATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEAECICHUS, IOHATHS pa3Jie-
na.

3. Oco0oe BHUMaHHE CIEAYEeT yACIUTh BHIITOJHEHUIO OTUETOB MO MPAKTUYECKUM 3aHSITH-
SIM ¥ UHJJUBH Ty IbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENbHYIO paboTy.

4. Besa TeMaTHka BOIIPOCOB, M3yYaeMbIX CAMOCTOSITEIBHO, 33a€TCSl Ha JIEKIMIX IMPEIo-
naBateseM. MM ke aroTcs MCTOYHUMKY (B MEPBYIO OYEpEb BHOBb M3JAHHBIE B IEPUOJUYECKON
Hay4YyHOMU JuTepaType) Ui 0oJiee AeTaabHOrO MOHUMAaHMSI BOIIPOCOB, O3BYYEHHBIX HA JIEKIUH.

[Tpu camocTosTensHON POpaboTKe Kypca 00yJaromuecs T0JIKHbI:

* IPOCMaTPUBATh OCHOBHBIE OIPeIETICHUS U (PAKTHI;

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIMOHHOM 3aHATUM MaTEpHUANl U JOIOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOU TeMe JIMTepaTyphl;

* A3yYUTh PEKOMEHIOBAHHYIO JIMTEPATYPy, COCTABIIATH TE3UCHI, aHHOTALIMM U KOHCIIEKTBI
Han0oJiee BaXKHBIX MOMEHTOB;

* CaMOCTOSITEJIBHO BBINIOJIHATD 3aJaHUsl, AaHAJIOTUYHBIE IIPEUIaracMbIM Ha 3aHATHUSAX;

* UCTIOJIb30BaTh JUJIsl CAMOIIPOBEPKH MaTepuabl (POH/Ia OLIEHOYHBIX CPEJCTB.

IIpu paGoTe HaJx KOHCNIEKTOM JIeKIMU HEOOXOIMMO MOMHUTH, YTO HA JICKIIUH OOBIYHO
paccMaTpUBAETCs HE BECh MAaTepHall, a TOJBKO €ro 4acTb. OCTallbHas €ro 4acTh BOCIIOJIHAETCS B
npoliecce CaMOCTOATENbHOM paboThl. B ¢Bs3M ¢ 3TUM paboTa ¢ peKOMEHI0OBaHHOM JINTEpaTypoit
oOs3arenbHa. JKenareabHO OCTaBUTh B paOOYMX KOHCIIEKTaX IMOJIs, HA KOTOPBIX J1€1aTh NOMETKU
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U3 PEKOMEHI0BAaHHOW JIMTEPATyphl, AOMOJHAIOIINE MaTeprai MPOCIyILIaHHON JIEKLIHUH, a TaKKe
MOJYEPKHUBAIONINE OCOOYI0 BaXHOCTh T€X WM HMHBIX TEOPETHYECKHX IOJIOKEHUH. 3ajaBaTh
IIPENOIABATEII0 YTOUHSAIOUIME BOIIPOCHI C LIEJIBIO YSICHEHUs TEOPETUUECKUX ITOJIOKEHUH, pa3pe-
LIEHUSI CHOPHBIX CUTyauuil u T.1. JKenareapHO BBIACIATh HA3BAHUS Pa3/eNiOB, ONpEAEIsieMble
MOHATUS U OCHOBHBIE ()OPMYJIBI IIBETHBIMH MapKEpaMu C IENbI0 OOJIETYeHHs MCIOIb30BAHUS
KOHCIIEKTa Ha MPAKTUYECKUX 3aHATHUSIX.

IIpu moaroTroBKe K MPaKTHYECKHM 3aHATHAM HEOOXOIUMO MOBTOPHUTH MPONICHHBIN
TEOPETUYECKHUI MaTepual, BblyduTh HAM3yCTh OCHOBHBIE MOHATHS, (GOPMYNBI U POPMYITHUPOBKU
TeopeM. 3allOMHUTh METO/bI PELICHHs TUIOBBIX 33Ja4 U IPUMEHUTH UX NPU PELIEHUH UHAUBU-
IyaJdbHBIX JOMAIIHHUX 3aJaHuil. B ciydae 3arpynHeHuit oOpaTUThCS 3a KOHCY/IbTAallUEH K Mperno-
JIaBaTelo.

IIpu moaroroBke W 0(QOPMIIEHHMHM TECTOB, KOHTPOJbHOH PadOThl M PacC4YeTHO-
rpaduyeckoii padboTbl HAYUHATH CIEAYET C MPOPAOOTKH KOHCIIEKTA JIEKIIMH, pEKOMEHI0BAaHHON
JUTEepaTypbl 1 MaTEPHUATIOB MPAKTUYECKHUX 3aHATHI 10 TeMaM JIaHHBIX paboT. PemuTh TUTIOBBIE
BapuaHTHl padoOT, yKa3aHHbIE B Marepuanax (OoHIa OLEHOYHBIX cpencTB. [Ipu HEOOX0IUMOCTH
MPOKOHCYIBTUPOBATHCS C MPEnoiaBaTesieM (10 CpoKa BBIIOIHEHHS padoT).

10 Onucanme MaTepuaibHO-TEXHHYECKOT0 ofecrevyeHnsl, He0OX0AMMOro 1A
ocyuiecTBJIeHHs 00pPa30BaTEeIbHOIO NPOLECcCa M0 JUCHUILIMHE (MOAYJII0)

10.1 YuebHo-s1a00paTopHOE 000py10BaHME
OtcyrcTBYyeT
10.2 TexHu4eckue u 3JJeKTPOHHBIE CPeICTBA 00y4eHUSs

CamocrositeibHas padora.

[TomeneHust A7l CaMOCTOSITENILHON padOThl OCHAIIEHbI KOMIIBIOTEPHON TEXHUKOM C BO3-
MO’KHOCTBIO TOJKII0YEHUS K ceTH «VIHTEpHET» U TOCTYNOM K 3JIEKTPOHHON MH(OPMAIIMOHHO -
oOpazoBarenbHol cpene KHAT'Y:

- yutanpHbIi 3a1 HTh KHAT'Y;

- KOMIIBIOTEPHBIC KJIAcChl (ayn. _ kopmyc Ne ).

11 Uuble cBeaenus

MeToanyecKue PEKOMEHAAUHA 110 oﬁyqe}mm JIMI ¢ OTPAHUYCHHBIMHA
BO3MOKHOCTAMMU 3/10POBbA U UHBAJIMIAOB

OcBoeHMe NUCHUIUIMHBI O0YUYaIOIUMUCS C OTPAaHMYEHHBIMU BO3MOXHOCTSMU 3I0POBbS
MOXET OBITh OPraHM30BaHO KAaK COBMECTHO C JAPYIMMH OOYyYaroIIMMUCS, TaK U B OTAEIbHBIX
rpynnax. [Ipenmnonaratorcs cnenuaibHble YCIOBHS AJIs MTOJIyd4eHUs: 00pa3oBaHusl 00y4aroIuMu-
Csl C OTPAaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBS.

[Tpodeccopcko-Tieqarorndeckuii COCTaB 3HAKOMHUTCS € TICHXO0JI0T0-(PU3UO0TOTHIECKUMHU
0COOEHHOCTIMH 00yYarOIMIMUXCsl MHBAJIUAOB M JIMI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3]10pPO-
Bbs, UHJIMBUyaJbHBIMU MPOTpaMMaMH peadMITaluu WHBaIUAOB (npu Hanuuuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOTOJIHUTEIbHAS MOAJEP/KKA IIPENOAABAHNS ThIOTOPAMH, IICUXO-
JIOTaMH, COLIMATIbHBIMU pa0OTHUKAMU, IPOLIEIINMH TOATOTOBKY ACCUCTEHTAMHU.

B cooTBeTcTBHM ¢ MeTOIMYECKMMHU peKoMeHAanussMu MunoOpHayku P® (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpEIOJIaraeTcs MCIOIb30BaTh COIMATbHO-aKTHBHBIE U Pe-
(iiekcuBHBIE METOIbI 0OYUEHUS, TEXHOJIOTHH COLIMOKYJIBTYPHON peadMIUTALUN C LENbI0 OKa3a-
HUS [IOMOILY B YCTAHOBJICHUH MOJHOLICHHBIX MEXJINYHOCTHBIX OTHOIIEHUH C IPYTUMH CTYJEH-
TaMH, CO3JJaHUU KOM(pOPTHOTO MCUXOJIOTHYECKOTO KIMMarTa B cTyleHueckoil rpymnne. [logbop u
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pa3paboTka y4yeOHBIX MaTepHajoB MPOU3BOIATCSA C YUETOM INPEIOCTABICHHUS MaTepuasia B pas-
JUYHBIX (hopMax: ayauadbHON, BU3YaJIbHOW, C HCIOJIB30BAaHUEM CIELMAIbHBIX TEXHMUYECKUX
CpeACTB U MH(POPMAITUOHHBIX CUCTEM.

OcBoenne nucuumnesl Junamu ¢ OB3 ocyiecTBisieTcs ¢ UCHOIb30BAaHUEM CPENCTB
0o0y4yeHHs OOILIETr0 M CIENUAIBHOTO0 Ha3HAYeHUs (TIEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJB30-
BaHUs). MarepuanbHO-TEXHUUECKOe OOecrieueHre MpelycMaTpuBaeT MPUCIIOCO0JIEHUE ayAUTO-
puil k Hyxzam iun ¢ OB3.

dopma npoBeeHUs aTTEeCTAlUU AJs CTYJCHTOB-UHBAJIUAOB YCTAHABIUBACTCA C YYETOM
WHAUBUIYAIBHBIX TICUX0pu3ndecKkux ocodenHocrei. st ctynentoB ¢ OB3 nmpemxycmarpuBaert-
cs1 locTymnHas popma IpeloCTaBIeHUs 3aJaHUH OLEHOYHBIX CPE/CTB, a UMEHHO:

* B TICYATHOM WJIM OJIEKTPOHHOH ¢opMe (g JHMI C HapyIEHUSIMH OIOPHO-
JIBUTATEJILHOTO amapara);

* B TIeYaTHOH (hopMe HITH SJIEKTPOHHOU (popMe ¢ yBETMUSHHBIM MPU(TOM U KOHTPACTHO-
CTbIO (U151 JIUL] C HApYILIEHUSIMHU CIIyXa, peuH, 3pEeHus);

* METO/IOM YTCHHS aCCHCTEHTOM 3a/IaHUs BCIYX (IS JIUL C HAPYIICHUSMH 3PEHHS).

CryneHTaM ¢ MHBAJUAHOCTBIO YBEIMUYUBAECTCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [lJIsi TaKUX CTYIEHTOB MPEIyCMaTPHUBACTCS TOCTYMHAs (opMa MpeaoCcTaB-
JIEHHsl OTBETOB Ha 3a/1aHUs, @ UMEHHO:

* IMCBMEHHO Ha OyMare Miu HaOOpOM OTBETOB HAa KOMIIBIOTEPE (JUIsl JIHI] C HAPYILIECHUS-
MU CIlyXa, peuH);

- BBIOOPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIIYT aCCHUCTEHTA (IS
JIMIL ¢ HAPYIICHUSIMU OIOPHO-/IBUraTEIbHOIO ariapara);

* YCTHO (7151 JTUIT ¢ HAPYIICHUSIMU 3PEHUS, OMTOPHO-ABUTATEILHOTO arlapara).

[Tpu HeoOXoaMMOCTH JUIs O0YYaIOIUXCs C MHBAJUIHOCTBIO MPOLIEAYpa OLEHUBAHUS pe-
3yJIbTATOB O0YUYEHHSI MOKET IMPOBOJNUTHCS B HECKOJIBKO 3TATIOB.
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[Tpunoxenue 1

®OH/I OLIEHOYHbBIX CPE/JCTB?
10 AMCIHILINHE

MareMaTHKAa

Hanpanenune noaroToBku

11.03.04 "Snexmponuxa u nanosnekmpoHuka"

HamnpaBnennocts (mpoduis)
00pa30BaTeNbHOM POrpaMMbl

HpOMleJleHHCl}Z JJIEKMPOHUKA

KBanmudukanus BEITyCKHUKA bakanasp
"o Havasia moATrOTOBKH 2020
(no yuebHomy niawy)
®dopma o0yueHHs ouHas
TexHomorust 00yueHus MpaOUYUOHHASL
Kypc Cemectp TpynoeMKocCTs, 3.€.
12 123 12

Bua npomexyTodHOM arTecTanuu

O6ecnieunBarolee moapasaeieHne

3auem c oyemnkoti, 3auem c oyeHKou, IK3ameH

Kadgheopa IIM - Ilpuxnaouas mamemamuka

2 B 1TaHHOM MPHUJIOKEHUH MPEACTaBICHbBI TUIIOBBIE OLIEHOUHbIE cpeaCcTBA. [10IHBIA KOMITIIEKT
OIICHOYHBIX CPEJICTB, BKIFOUYAIOIINI BCE BApUAHTHI 3aJJaHH (TECTOB, KOHTPOJIBHBIX paboT u ap.),
MpeayiaraeMbIX 00yJaromeMycs, XpaHuTcs Ha Kadeape B OyMa)KHOM | 3JIEKTPOHHOM BHUJIE.
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1 IlepeyeHb MIIAHHUPYEMBIX Pe3yabTATOB 00y4eHHsI N0 JUCHUILIMHE (MOY.T10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJIbTaTaMH 00pa30BaTe/IbHON 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-
JIOKEHUSI, 3aKOHBI U
METO/Bl €CTECTBEH-

OIIK-1.1

3Haer

byHaamen-
TaJbHBIC 3aKOHBI IMPUPOABI U

OCHOBHBIE (PU3UYECKHE U Ma-
TEeMaTHYECKHE 3aKOHBI

3aKOHBI

3HAaTh OCHOBHEBIC MaTEMaTHYCCKUC

HbIX HAayK MW Mare-
MAaTUKH OJis1 peulic-
HuUsg 3a7a4 HWHXKC-
HepHOﬁ ACATCIIBHO-
CTH

OIIK-1.2 VYmeer mnpuMEHATh
¢du3nueckre 3aKOHBI M Mare-
MaTHYECKHE METOABI JJIs pe-
IIEHUs 33J]a4 TEOPETHUYECKOro | pa.
Y TIPUKJIaTHOTO XapaKTepa

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

OIIK-1.3 Biageer HaBBIKAMU
WCTIOJBb30BAaHUSl 3HAHUH (PH3H-
KM M MaTeMaTHKW TIPH pelle-
HUW TIPAKTHYECKUX 3a/1a4

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

Tabmuna 2 — [Mactiopt GoH/1a OIICHOYHBIX CPEJICTB

Kounrposmpyemsie ®opmupyemass | HammenoBanue
pasaeibl (TeMbl) KOMIICTeHIHA OLICHOYHOI0 IToxka3aTenu oneHKH
AUCHUILINHBI CpeAcTBa

Jluneiinas aaredpa. OIIK-1 PacuetHo- JleMOHCTpUpYET MpaKTUye-
rpadguyeckas | CKOe€ HCIOJb30BaHUE Mare-
pabora MaTHYECKUX METOJIOB U aHa-
JUTUYECKUX aITOPUTMOB JJIst

aHaJIM3a 3a/1a4y
Auddepenunanbuoe OIlK-1 Kontponbnas | JleMOHCTpHupyeT mpakTHye-
HCYHCIeHHEe PYHKIHA pabora CKOE€ MHCIIOIb30BaHUE Mare-
O/IHOH TepeMeHHOi MaTUYECKHX METOJOB U aHa-
JUTHUYECKUX AITOPUTMOB IS

aHanu3a 3ajad
BBeneHne B MaTemMaTHye- OIlK-1 Tect OcymiecTBiseT BbIOOp Mate-
CKMii aHaJIu3 MaTHYeCKUX  OIepaluid
AQHAINTUYECKUX aAITOPUTMOB
JUISL PEIIeHMs] TeKyleHd Ma-

TEMATUYECKOH 3a7aun

DYHKIUMN HECKOJIbKHX OIlK-1 PacueTHo- JleMOHCTpUpyeT MpaKTHye-
nepeMeHHbIX rpaduyeckass | CKO€ HCIOJIb30BaHUE MaTe-
paborta MAaTUYECKHX METOJIOB U aHa-
JUTHUYECKUX AITOPUTMOB IS

aHanau3a 3ajad
HHuTerpajbHbie HCUHC- OIlK-1 Kontponbnast | JleMOHCTpUpYeT MpakTUye-
JieHus1 GyHKIUU OJHOMI paborta CKO€ MCIIOJIb30BaHUE MarTe-

nepeMeHHOH

MAaTHYCCKHUX METOJO0B M aHa-
JUTUYCCKUX AJITOPUTMOB JIA
aHaJIi3a 3aJa4
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NuddepeHunanbHoe HC- OIIK-1 Tect OcymiecTBisieT BHIOOp Mate-
yuciaeHue GyHKUHUU 01- MAaTU4YECKUX Ollepaluid H
HOJi epeMeHHOoI AQHAJIMTUYECKUX aJTOPUTMOB
JUIsL PElIeHMs TeKylleHd Ma-
TEMAaTU4YEeCKOH 3a/1a4u
OO0bikHOBeHHbIE U de- OIIK-1 PacuerHo- JleMOHCTpUpYET NpaKTHUye-
peHIMA/IbHbIC YPABHe- rpapuyeckas | CKO€ HCIOJIb30BaHUE MaTe-
HUA pabora MaTU4YECKUX METOJOB U aHa-
JUTUYECKUX QJITOPUTMOB JIJIs
aHaJIM3a 3a/1a4y
Psaabi OIIK-1 Kontponbnast | JleMOHCTpUpYyeT IpakTH4e-
pabora CKOE€ MHCIIOJIb30BaHUE Mare-
MaTUYEeCKHX METOJOB U aHa-
JUTUYECKUX AITOPUTMOB JJIst
aHaJM3a 3a/1a4
HNHuTerpanbHbie uc4uc- OIIK-1 Tect OcymiecTBisieT BBIOOp Mate-

JIeHUs1 (DYHKIUH OHOMH
nepeMeHHOH

MaTUYECKUX Omeparud u
AHAJIMTHYECKUX aJrOPUTMOB
JUIsL pElIeHHs] TeKyleh Ma-
TEMaTUYEeCKOM 3a/1auu
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2 Mertoanueckne MaTepHuaJibl, ONpe/esolMe NPoLeAYPbl OlleHUBAHUS 3HAHU I
9 9

YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATeIbHOCTH, XapaKTepHU3yIolue Mpoiecc
¢dopMupoBaHusi KOMIIETEHUIM I

MeroauuecKre MaTepHalbl, OMPEICIIAIOIINE MPOIEIYPhl OICHUBAHKS 3HAHHM, YMCHHH,
HaBBIKOB ¥ (WJIM) OIIbITA JESTEILHOCTH, MPEJACTABICHBI B BUIE TEXHOJOTHYECKON KapThl TUCIH-
b (Tabnuma 3).

Tabmuna 3 — TexHoornyeckas Kapra

No HaumeHoBaHue Cpoxn |IlIkana oue- Kpurepun
" |0LEHOYHOr0 CP-Ba |BHINOJHEHH| HHBAaHHUSA OIleHUBAHMS
1 cemecTp

Hpomeofcymoqnaﬂ ammecma

uus 6 hopme 3auem c oyeHKoul

PacuetHo-
rpadudeckas
pabora Nel

7 Henens

20 GamtoB

20 6amnoB - CTyOeHT IOJHOCTBHIO BBITOTHHII 3a1a-
HUE, TI0Ka3aJl OTVIMYHbIC YMEHUS M HaBBIKK B PaMKax
YCBOEHHOTO Y4eOHOTrO MaTepHaia, KOHTPOJIbHAs pa-
O0ora odopmMicHa aKKypaTHO M B COOTBETCTBHH C
MPEIbSABIISIEMBIMHU TPEOOBAHHUSMU;

15 6amnoB - CTyneHT MOJHOCTBHIO BBHITIOIHHI 3aja-
HUE, MOKa3a]l XOPOIIHe YMEHHUS HaBBIKM B paMKax
YCBOEHHOT0 y4eOHOTO MaTepraja, HO He cMOor 000cC-
HOBaTh ONTUMAILHOCTh TPEAJIOKEHHOTO PElIeHHUS,
JIOTIYIIEHBI OJfHA WJIM JIB€ HETOYHOCTH, €CTh HEHO-
CTaTKu B O()OPMIICHHH;

10 6amnoB - CTyAEHT MOJHOCTHIO BBITOJNHUI 3aj1a-
HUE, HO JIONMYCTWJI CYIIECTBEHHBIE HETOYHOCTH M
rpyOble OmMMOKHN, HE TPOSBHII YMEHHS MPAaBHIBHO
WHTEPIPETUPOBATh TOJYUYCHHBIE PEe3yJbTaThl, Kade-
CTBO 0(hOpMIICHUS] UMEET HEJIOCTATOUYHBIH YPOBECHb;

0 6amoB - CTy/IEeHT He TIOIHOCTHIO BBITTOHUI 3a]1a-
HUE, TIPU STOM TMPOSIBHII HEJIOCTAaTOYHBI ypPOBEHb
YMEHUIl 1 HaBBIKOB, a TakKe HecrtocoOeH MOsSICHUTh
MOJTyYeHHBIN Pe3yIbTaT

Tect Ne 1

10 menens

10 GamtoB

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

8 0astoB - 71-90% % npaBUIIBHBIX OTBETOB — J0OCTa-
TOYHO BBICOKHI YpOBEHb 3HaHWI, yMEHUH M HaBbI-
KOB;

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

4 Oamna - 51-60% npaBUIBHBIX OTBETOB — HHU3KHIA
YPOBEHb 3HAHUI, YMEHUIN 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 - CTyICHT ITOJIHOCTHIO BBITOJIHHII 33/ IaHHC
KOHTPOJLHOHN paboThI, MOKa3al OTIMYHBIE YMEHUS U
HAaBBIKH B PaMKaX YCBOCHHOTO y4eOHOTO Marepuala,
KOHTPOJIbHAsE padboTa opopMiIcHa aKKypaTHO U B CO-
OTBETCTBUU C TPEIBABIIEMBIMHU TPSOOBAHUIMU;

15 6ammoB - CTyIeHT MTOJTHOCTHIO BBIITOTHIUT 3aIaHHUC
KOHTPOJIGHOM pa0OThI, TMOKa3ajdl XOpPOIIHE YMCHHS
HaBBIKHM B PaMKaxX YCBOCHHOI'O y4eOHOTO MaTepuana,
HO HE CMOT' O0OCHOBAaTh ONTHMAIBHOCTH IPEIJIO-
JKEHHOT'O PEIICHUs, OIMYIIEHbI OJIHA WJIN JIBE HETOU-
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HaunmenoBanue Cpoxn |IIkana oue- Kpurepun
OLICHOYHOI'0 CP-BA |BHINOJIHEHHU| HUBAHUSA OLleHMBaHUA

HOCTH, €CTh HEJOCTAaTKH B O(QOPMIICHUU KOHTPOJIb-
HOH paboTEHI;

10 6amtoB - CTyIEHT ITOJTHOCTHIO BBIITOTHIIT 3aIaHHC
KOHTPOJIBHOHM pabOThI, HO JOMYCTHJI CYIICCTBCHHBIC
HETOYHOCTHU U TpyOble ONIMOKH, HE TIPOSIBUI YMEHUS
MPaBUJIBHO MHTEPIPETHPOBATH MONYYCHHBIC PE3YIIb-
TaThl, KAYECTBO O(POPMIICHHSI KOHTPOJIBHONH PabOTHI
MMEET HEeJJOCTaTOYHBIH YPOBEHB;

0 6amroB - CTYIEHT HE ITOJTHOCTHIO BBITIOTHUI 3a/1a-
HUE KOHTPOJIBHOHM pabOThI, IPU 3TOM MPOSBUI HEMO-
CTaTOYHBI YPOBEHb YMEHUN M HABBIKOB, a TaKXKe
HECMOCOOEH MOSICHUTH MONYYCHHBIN pe3-T

HUroro 50 oaa10B -

Kputepun onieHKkH pe3yJibTaToB 00y4YeHHs M0 TUCHHUILIHHE:

0 - 64 % OT MakCHMMaJbHO BO3MOXKHOH CyMMBbI Oa/UIOB - "HEYIOBJICTBOPUTEIBHO" (HEJOCTATOYHBIN ypo-
BEHb IS aTTECTALUH 110 JUCHUILTHHE);

65 - 74 % OoT MakCMMaJIbHO BO3MOXKHOM CyMMBI 0ayUIOB - "YyAOBJIETBOPUTENBHO" (IIOPOTOBBIN (MUHUMATIb-
HBIIi) YPOBEHB);

75 - 84 % OT MakcUMallbHO BO3MOXKHOW CyMMBI 0aiyioB - "xopouio" (cpeIHuil ypoBeHb);

85 - 100 % oT MakcUManbHO BO3MOKHOH CyMMBbI OayjIoB - "OTJIMYHO" (BBICOKMH (MakCHMaJIbHBIN) Ypo-
BCHbB)

2 cemecTp
Ilpomesxcymounan ammecmauusn 6 popme 3auem c oyeHKoul
4 | KonTposnpHas 7 "Henmens 20 6amoB | 20 6amroB - CTyIeHT MOJTHOCTHIO BBIITOTHHIT 33/ IaHHC
pa60Ta Ne 2 KOHTPOJIBHOHM paboThl, MOKa3aa OTIMYHBIC YMEHUS U

HaBBIKM B PaMKaX YCBOCHHOTO y4eOHOTO Marepuara,
KOHTpOJIbHAsE paboTa oopMiIeHa aKKypaTHO U B CO-
OTBETCTBHUU C MPEABSIBISIEMBIMU TPEOOBAHUAMU;

15 6amnoB - CTyCHT MOJHOCTHIO BBITIOJHUII 3aJ[aHKe
KOHTPOJBHOH paOOThI, MOKa3ajd XOPOIIUe YMEHHUS
HABBIKH B PaMKaX YCBOCHHOTO yueOHOIro mMarepuaa,
HO HE CMOTI' O0OCHOBAaTh ONTHUMAIBHOCTH IPEIJIO-
JKEHHOT'O pelIeHHs, OMyIIEeHbI OJ[HA WA J[BE HETOU-
HOCTH, €CTh HEJOCTATKH B O(QOPMIIEHUH KOHTPOIb-
HOM paboTHI;

10 6ai10B - CTYJIEHT MOJIHOCTHEO BBITTOJIHWII 33]JIaHUC
KOHTPOJBHOH pa0OThI, HO JOMYCTUJ CYIICCTBCHHBIC
HETOYHOCTH M TpyObIe OMIMOKH, HE MPOSBUI YMCHHS
MPaBUJILHO MHTEPIIPETUPOBATE MOJIYICHHBIC PE3YIIb-
TaThl, KAYECTBO O(POPMIICHHS KOHTPOJIHHOH pPabOTHI
MMeeT HeJOCTaTOYHBIN YPOBEHB;

0 6amtoB - CTYIEHT HE MTOJTHOCTHIO BBITIONHUI 3a/1a-
HUE KOHTPOJIBHOHM pabOoThI, IPU 3TOM MPOSBUI HEMO-
CTAaTOYHBIH YPOBCHb YMCHHMH M HABBIKOB, a TaKiKe
HECITOCOOEH MOSICHUTH TOJTYYEHHBIA Pe3-T

5 | Tect Ne 2 12 senensa | 10 6ayuos | 10 6amios - 91-100% npaBUILHBIX OTBETOB — BBICO-
KU ypOBEHb 3HAHUH, YMEHUU U HABBIKOB;

8 6amoB - 71-90% % npaBUIIBHBIX OTBETOB — JIOCTa-
TOYHO BBICOKMM YpOBE€Hb 3HaHWH, YMEHUW W HABBI-
KOB;

6 6amnoB - 61-70% mpaBUIBHBIX OTBETOB — CPEAHUI
YPOBEHb 3HAHU, YMEHUM U HABBIKOB;

4 6amma - 51-60% npaBUIBHBIX OTBETOB — HHU3KHIA
YpOBEHb 3HAHHMIA, YMEHUI 1 HABHIKOB;
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HaumMmeHnoBaHue
OI[EHOYHOT0 CP-Ba

Cpoxku
BbITIOJIHEHH

IMIxana one-
HUBaHHSA

Kpurepun
OlLCHUBAHMS

0 GamnoB - 0-50% mnpaBHIBHBEIX OTBETOB — OYCHB
HU3KUN YPOBEHb 3HAHWW, YMEHUI 1 HABBIKOB

6 | PacuetHo-
rpadudeckas
pabora No 2

16 vepnens

20 6aoB

20 6amioB - CTymeHT IOJHOCTHIO BBITOTHWII 3a1a-
HUE, TIOKa3aJl OTVINYHBIC YMCHUS M HaBBIKH B pPaMKax
YCBOEHHOTO Y4eOHOrO MaTepHaia, KOHTPOJIbHAs pa-
0ora odopmMicHa aKKypaTHO W B COOTBETCTBHH C
MPEIbABISICMBIMU TPEOOBAHUSIMH.

15 6amnoB - CTyAEHT MOJHOCTHIO BBIIOJHUI 3aa-
HUE, MOKa3aJ XOPOIIMe YMEHHWS HaBBIKM B PaMKax
YCBOEHHOTO y4eOHOTO MaTepraja, HO He CMOT 000cC-
HOBaTh ONTUMAaJBLHOCTh NPEAJIOKEHHOTO PEIIeHHUS,
JIOTYIIEHbI OJTHA WJIM JIB€ HETOYHOCTH, €CTh HEHO-
CTaTKH B 0()OPMIICHHUH.

10 6amnoB - CTyAEHT MOJHOCTHIO BBITOJTHUI 3aja-
HHUC, HO JOIIYCTHJI CYIICCTBCHHBIC HCETOYHOCTU H
rpyOble OmMMOKHN, HE TPOSBIII YMEHHS MPaBHIBHO
WHTEPIPETUPOBATh IOJYYCHHBIC PE3yIbTaThl, Kade-
CTBO 0(hOPMIICHHUS UMEET HEAOCTATOYHBIN YPOBEHb.

0 6amroB - CTYIEHT HE MTOJTHOCTHIO BBITIOJHII 3a/1a-
HUE, TIPU STOM TMPOSIBHI HEIAOCTATOYHEBI ypPOBEHB
YMEHHUIl 1 HaBBIKOB, a TaKkKe HECIocOOeH MOSICHUTH
NIOJIYYECHHBII PE3yJIbTaT.

Hroro

50 oanyoB

Kpurtepuu oueHKH pe3yabTaTOB 00y4eHHs 10 JUCHUIINHE:

0 - 64 % oT MakcUMMaIbHO BO3MOKHOH CYyMMBI OaJIJIOB - "HEYZOBJIETBOPUTEIBHO" (HEAOCTaTOYHBIH ypo-
BEHbB IS aTTECTAIMH 10 TUCIHUITIINHE);
65 - 74 % oT MakcHMaJlbHO BO3MOXKHOW CyMMBI OaJIJIOB - "yI0BJIETBOPUTENBHO" (IOPOrOBBIA (MUHUMAIIb-

HBIIi) YPOBEHB);

75 - 84 % OT MakcUMallbHO BO3MOXKHOW CyMMBI 0aiyioB - "xopomio" (cpeiHuil ypOBEHb);
85 - 100 % oT MaKCUMaJIbHO BO3MOYKHOW CYMMBI 0aJlIoB - "oTIH4YHO" (BBICOKHH (MaKCHMAaIIbHBII) YPOBEHb)

3 cemecTp
Ipomesicymounas ammecmayus é gpopme Ik3amen

7 | Tect Ne 3 2 Henens 10 6amoB | 10 6amwios - 91-100% mpaBUIIBHBIX OTBETOB — BBICO-
KUH ypOBEHb 3HAHUH, YMEHUH U HABBIKOB;
8 6amioB - 71-90% % mpaBUIBLHBIX OTBETOB — JOCTA-
TOYHO BBICOKMH ypOBEHb 3HAHMI, YMEHUI U HaBbl-
KOB;
6 6amoB - 61-70% mpaBUIBHBIX OTBETOB — CPEAHUN
YPOBEHb 3HAHUI, YMEHUIN U HABBIKOB;
4 Oamna - 51-60% npaBUIIBHBIX OTBETOB — HU3KUH
YPOBEHb 3HaHUH, YMEHUI U HABBIKOB;
0 OamtoB - 0-50% mnpaBUIBHBIX OTBETOB — OYCHD
HU3KUH ypOBEHb 3HAHWH, YMEHUH 1 HAaBBIKOB

8 | PacueTrHO- 12 wenens | 20 6amuioB | 20 GawtoB - CTyIEHT MOJHOCTBIO BBIMIOJHUI 3ajia-

rpaduueckas
paborta Ne 3

HUEC, ITOKa3aJl OTJIMYHBIC YMCHHUA U HABBIKM B paMKax
YCBOEHHOTO Y4eOHOTO MaTepHaia, KOHTPOJIbHAs pa-
0ota odopMIICHA aKKypaTHO M B COOTBETCTBUHU C
MPEIbSABISICMBIMHI TPEOOBAHUSIMU;

15 6ammoB - CTyIeHT MOJHOCTBHIO BBITOJTHIII 3a/1a-
HUE, MOKa3aJl XOPOIIMEe YMEHUS HaBBIKM B paMKax
YCBOEHHOTO y4eOHOro MaTepualia, HO He cMOT 000c-
HOBaTh ONTUMAILHOCTh TPEIJIOKEHHOTO PEIICHHUS,
JIOTTYIIICHBI OJIHA WJIM JIBE HETOYHOCTH, €CTh HElO-
CTaTKU B O()OPMIICHHH;
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HaumMmeHnoBaHue
OI[EHOYHOT0 CP-Ba

Cpoxku
BbITIOJIHEHH

IMIxana one-
HUBaHHSA

Kpurepun
OlLCHUBAHMS

10 G6amnoB - CTyneHT MOJHOCTBHIO BBHITIOTHHI 3aia-
HUE, HO JOMYCTHJI CYIIECTBEHHbIE HETOYHOCTH H
rpyObic OIMMOKH, HE TPOSBIJI YMEHHS IPaBHIHHO
WHTEPIPETUPOBATh IMOJYYCHHBIC PE3YJIbTAThI, Kaue-
cTBO 0(OPMIICHHUS UMEET HEJOCTATOYHBIH YPOBEHB;

0 6amroB - CTYIEHT HE ITOJTHOCTHIO BBITIOJTHUI 3a/1a-
HUE, TIPU STOM MPOSIBMJI HEJIOCTATOYHBIA YpPOBCHb
YMCHHI M HAaBBIKOB, @ TAK)KEC HECIIOCOOCH MOSCHUTH
MOJIYYCHHBIN PE3yJIbTaT

9 | KonTponbHas
paborta Ne 3

16 vepnens

20 GamroB

20 6amroB - CTyICHT ITOJTHOCTHIO BBIITOTHIIT 3aIaHHC
KOHTPOJIBHOHM paboThl, MOKa3ajl OTIMYHBIC YMEHUS U
HaBBIKHM B PAMKaX YCBOCHHOTO YUeOHOr0 MaTepuana,
KOHTpOJIbHAsT paboTa oopMieHa aKKypaTHO U B CO-
OTBETCTBHUU C MPEABSIBISIEMBIMU TPEOOBAHUAMU;

15 6ammoB - CTyIEHT MOJIHOCThIO BBIITOIHHII 3aIaHHE
KOHTPOJBHOW pabOoThl, MOKa3all XOPOIIHEe YMEHHS
HaBBIKHA B PAMKaX YCBOCHHOTO YUeOHOro MaTepuaa,
HO HE CMOTI' OOOCHOBaTh OINTUMAJILHOCTH IPEIIO-
JKEHHOTO PEICHUSI, TOMYIICHbBI OJJHA WM JIBE HETOY-
HOCTH, €CTh HEIOCTATKU B OGOPMIICHHU KOHTPOJIb-
HOU paboThI;

10 6ammoB - CTyIEHT MOJIHOCTBIO BBIIIOIHUII 3aIaHHE
KOHTPOJIBHOU pabOThl, HO JIOMYCTHJI CYIIECTBCHHBIC
HETOYHOCTH U TrpyOble ONIMOKH, HE MPOSIBII YMEHUS
MPAaBWJILHO MHTEPIPETUPOBATH MOJIyUYCHHBIC PE3YJib-
TaThl, KAYECTBO O(GOPMIICHUS KOHTPOJLHOU PabOThI
UMeEeT HeJIOCTATOYHBINA YPOBCHb;

0 6ayioB - CTYICHT HE MOJHOCTHIO BBIMOJIHUI 33/1a-
HUE KOHTPOJILHOW pabOoThI, MPU 3TOM MPOSIBUI HEII0-
CTaTOYHBIA YPOBCHb YMEHHH W HABBIKOB, a TaKKe
HECIIO0COOEH MOSCHUTH IMOJIyUYCHHBINA PE3-T.

Texkynun KOHTPOJIb:

50 6an10B

JK3aMeEH:

50 6an10B

60 6annos - 91-100% npasurvbHvix 0mMeemos — gbico-
KUl ypOBeHb 3HAHUU, YMEHUL U HABbIKOG,

50 6amnos - 71-90% % npasunvuvix omeemog — 00-
CMAamoyHoO BbICOKULL YPOBEHb 3HAHUU, YMeHUll U
HABBIKOB,

40 6annos - 61-70% npasunvivix omeemos — cpeo-
HUL YPOBEHb 3HAHUL, YMEHU U HABLIKOS,

30 6annos - 51-60% npagunvhvix 0Meemos — HU3KULL
VPOBEHb 3HAHUL, YMEHUL U HABbIKOG,

0 6annos - 0-50% npasunvhvix omeemos — OueHb
HU3KUU YPOBEHb 3HAHUU, YMEHUL U HABLIKOB,

Hroro

100 6as10B

Kputepun oueHku pe3yabTaTOB 00yUeHHs MO AMCHUIIHHE:

0 - 64 % oT MakCcCMMaJIbHO BO3MOXKHOM CyMMBbI OaJIJIOB - "HEYZOBJIETBOPUTEIHHO" (HEAOCTATOUHBIA ypoO-
BEHb U1 aTTECTALUH 110 JUCLUIUIUHE);
65 - 74 % OT MaKCHUMalIbHO BO3MOXKHOW CYMMBI 0aJUIOB - "YJIOBJIETBOPUTENHHO" (TIOPOTOBBIN (MHHUMAIH-

HBIH) YPOBEHB);

75 - 84 % oT MakcHMallbHO BO3MOKHOW CyMMBI OajioB - "xopomro" (cpeIHuil ypoBeHb);
85 - 100 % oT MakCHMaJIbHO BO3MOXXHOW CyMMBI OaJIOB - "OTIMYHO" (BBICOKHH (MaKCHMAJILHBIN) Ypo-

BEHb)
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3 TunoBble KOHTPOJIbHBIE 32/1aHNUS WJIH HHbIE MATEPHAJIbl, HEOOX0AUMbIe 1151
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

KonTpouabsnas padora Nel «/{uddepenunanbroe ncuucienue GyHKIUMU 0JHOM
nepeMeHHON»

1. Haiiti mpousBojubie Yy GYHKIMIA:

a) y=3x-3-arccos*2x, 6) y:InInsin(1+%), B) y = (arctg5x)"°9:(x+4)

X =arctgt,
r) y2 =x+thy, 1) | /1+t2
=In :
d t+1

X2—

J2x?

3. Haiitu npousBoxHyto N-ro nopsinka pyukmmuu Yy =1g(3x+1).

2. Haiitn nuddepennman pyHknuu Yy = arccos

4. Bpruucnuth NpuOIMKEHHO C MOMOIIbI0 AudQepeHnnana 3HaueHue (QpyHKUUU yzwnpn
x=836.

. . 1++/X
5. CocTaBUTh YpaBHEHHMsI KacaTeJIbHOM U HOPMaJM K KPUBOU Y = /% BTOuke Xg=4.
—VX

6. Haittu npeznensl, ucnons3ys npasuio Jlonurais:

. 1 . x3—3x2—x+3 . :
a) Ilm( ) 6 lim—— . B) [im@nx)x.
x—0

x—>1 X —4x+3 X—>0

X2

X Sin X

o 16
7. HaiiTn HanOosblliee 1 HaMMEHbIlIee 3HauUeHUs QpyHKIUM Y = x> —2x+-——13 Ha OTpe3Ke

[2; 5].
3x—2
8. IIpoBecTH nosiHOE MCCe0BaHNe (QYHKIIMU U IIOCTPOUTH €€ Tpaduk: Y = 3
X

KouTtpoubHnas padora Ne2 "UHTerpajibHoe ucuuciaeHne GyHKIUN 0HOM nepeMeHHOH"

Haiitu HCOMPCACIICHHBIC MHTCIPAJIbI:
J- 2—-3x

V2-5x2

4. [(x+3)eXdx,

2. _[cos3xsinxdx, 3. j—
3x —X+5

dx Jx
5, jm 6. jmdx,
2 20x+9
5 J.(x +4x+3Xx+5

dx
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KonTpoabHas padora Ne3 «Psaabi»

1) HccnenoBaTh Ha CXOIUMOCTh YHUCIIOBBIC PSIbI:

n+5 = (n+1) = (=1)
2 ; ’ b) nzzll (2n)! ’ 2 ;\/ﬁs (n+1)3 '

2) Haiiti 001aCTh CXOIUMOCTH PSIOB:

) > xtg o) > (1) Lo 5)

3) BBIMHCIUTH C TOYHOCTBIO O = 0,001.

1 0,5
a : b) |v1+ x? dx.
w0

PacuetHo-rpaduyeckue padboThbl N0 MaTeMATHKE

PacuyerHo-rpaduyeckas padora Nel «JInneitnas aaredpa»

1 3 1 2 -2
-4 0 3 0 O
1. BpuucauTh onpeaenuTens |—3 3 1 -2 5|, HICHOJIB3YH:
0o 3 0 0 2
1 2 -1 6 1

a) pasJoXKeHHe Mo 2-0i CTPOKE;
b) pasmoxxenwue mo 4-omy CTONOILY;
C) ™eto 3 (HEKTUBHOTO MOHUKEHHUS TOPSIIKA.
2. HccrnenosaTh cUCTEMY Ha COBMECTHOCTb. B cilydyae COBMECTHOCTH PEIUTD e€:
a) Ilo popmymnam Kpamepa;
b) C momorkio 0OpaTHON MaTPHUIIHI;

€) Meronom Naycca.

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

4x, —2X, +5%X; + X, =-11,
—2X, +3X, + X5 +2X, =3,

X, + X, —4X; +8x, =-11.
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3. HccnenoBath cucreMy Ha COBMECTHOCTh. B cilydae COBMECTHOCTH pelIuTh €€ J00bIM METO-
JIOM:

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

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

1. Haiitu o6macth onpeaeneHust GyHKIUU: Z = In(x2 + y2 —1).

2. Haiitu nonusiit auddepenuman pyHkuuu: z = Sin(x3 — y)2 .
3. HaiiTu mpou3BOIHBIE CIIOXKHON (PYHKIINU:

1. u 2 2
Z=§|n—,l‘ﬂe u=x°y,Vv=ycg°X.
Vv

4. HaiiTu yacTHbIE MPOU3BOIHBIE HESBHO 33JaHHON (YHKITHH:
Xsinz+ysinx+zsiny=1.

5. HaiiTu yacTHBIE TPOU3BOAHBIEC BTOPOTO MOPsIKA QYHKUIUU: Z = G In(X + y).

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

PacuerHo-rpadpuueckas padora Ne3 "o0bikHOBeHHBbIEe 1M depeHnnaIbHbIe YpaBHeHH'"

1) Haiitu oGree perretue quddepeHHaaIbHbIX YpaBHECHHH
a) (x2 +1)y’ +4xy =3;
b) y"+2y(y’)’ =0;
9 Xy =(y'F
d) y"-2y'+5y=10e*cos2x.
2) Peumts nuddepeHnnanbHOe ypaBHEHHE P 3aITAHHBIX HAYAIbHBIX YCIOBUSIX:
X' —2x' =e?, x(0)=x'(0)=0.

X'=3x+Yy,

x(0) =2, y(0) =0.
Jtx_ay 120250

3) Pemutsh cucremy ypaBHeHHUI {

TecTbl IO MAaTEMATHKE

Tect Nel «BBeaenue B MaTeMaTUYeCKUI aHAJIN3»

Boerancnuts npenenst pyHKIui
3x% —2x+1 X% —11x+1

1. Iimz—. 3. IimS—.
X—=1 X°+4x+1 X—o0 3X° —2X+12
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2 2X
2. tim X3 4. lim (X—”j |
x—3 /3% — X X—o\ X—4

Tect Ne 2 «/IndepennuanbHoe ncunciaenne GyHKIMUA OJHOI MepeMeHHON»

Bormpoc 1. Halitu mpousBoanyo GyHKIUHA Y = |n(2x2 —1).
Bormpoc 2. 3akoH aBMKeHUSI MaTEPUATIbHOW TOYKU UMEET BU/T
x(t)=8+3t+e>,

rie X(t) — koopauHaTa TOYKH B MOMEHT BpeMeH# t. Torma ckopocTh Touku nipu t=3 paBHa ...
1)2, 2)10, 3)4, 4)18.

Bompoc 3. KonruecTBo 3eKTpryecTBa, MPOTEKIIEe Yepe3 MOMePeUuHOe CCUCHUE POBO/I-

HUKa, HaYMHas ¢ MOMeHTa BpeMmeHu t=0, 3amaercs popmynoi (= t3 -0t +15t+1. B xaxue
MOMEHTHI TOK B ITPOBOAHKKE OyneT pasen 07

Bomnpoc 4. Ha pucynke u3o0paxen rpapuk pyHkuuu y = f (X)

%4
X 150

"

Y

HaiiT 3HaYeHME NPOM3BOAHOM 3TOM QyHKIUM B TOUKE Xg .

1)-+/3, 2)?, 3)?, 4)—?.

Bomnpoc 5. ChopmynupoBaTs onpeaeneHne acCUMIITOTH rpaduka QyHKuu Yy = f (x)

Bonpoc 6. VYka3zarh mnocieoBaTeNbHOCTh HaxoxkJIeHUs mnepernba rpapuka (QyHKIUH

y = f(x):

1) caenaTh BBIBOA O CYIIECTBOBAHWHM TOYKU Ieperuda M HAWTH 3HaYeHHE (YHKUUHU B ITOU
TOUKE;

2) HalTH MPOU3BOJHYIO BTOPOTO MOPSIJIKA U KPUTHUECKUE TOUKH BTOPOTO POJA;

3) HailTu 065acTh onpeneaeH s PYHKINH;

4) n300pa3uTh KPUTHUECKUE TOUKH HA YUCIOBOW OCH U HAWTH 3HAKU BTOPOI MPOU3BOAHON Ha
BCEX MOJyYCHHBIX MHTEpBaJIax.

Bompoc 7. Ha pucynke n3zo0pakeH rpaduk Mpou3BOIHON (DYHKIINH Y = f(x), 3aIaHHOU
Ha OTpE3Ke [— 2,5]. Torga Toukoi MakcuMyma 3TON (QYHKITUH SIBIISETCS. . .
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-+~

-1, 2)0, 3)1, 4)4.
Bomnpoc 8. Ykaxkure Bux rpaduka GyHKIUH, IS KOTOpOil Ha uHTEepBane(a;b) ogHoBpe-
MEHHO BBINOJIHSOTCS Tpr yenoBus: Y <0, y' >0, y">0.

y? ? b : b a b ..
T 1 X ; \ :
7 2)

yT a b Ya Q b
T T

Bompoc 9. Ucnonb3ys npasuiio Jlonurans, BBIMUCINUTE IPEE

lim (xe_x).

X—>+00
Bompoc 10. Ecnu k akTHBHOMY JBYXTOJIOCHUKY MOAKIIOYEHA Harpy3ka R, To depes Hee
U
nowaer Tok | = R "F’; U B Hell OyzeT BBIIENAThCA MolHOCTh P = | 2R. Kakum 10mKHO OBITE
+

6x
COOTHOILIEHUE MEXKY CONPOTHBIECHUEM HAarpy3ku R ¥ BXOJHBIM CONPOTUBICHHEM JBYXIIOJIOC-
HHUKa R, , 9TOOBI B CONPOTHBIIEHUH HArpy3KH BBIIENSIACH MAKCHMAIbHAS MOITHOCTH?

Tect Ne 3 «HTerpasibHOE HCUYUCICHNE (PYHKIMHU OJHOM IepeMeHH 0

Bompoc 1. Yka3zars TabnuyHbIe HHTETPAIIbL:
2 dx 2x 4
1) Iarccos xdx, 2) j(l—x) dx, 3) '[sinzx’ 4) Ie dx, 5) jx ax .
Bomnpoc 2. Bei6paTs GpyHKINH, ABISIONMECS 1EPBOOOPa3HBIME s | (X) =sinX:

1) —cosx, 2) cosx, 3)1-cosx, 4)1+cosx, 5) 3—-cosx.
BOHpOC 3. Yka3aTb COOTBETCTBUE MCXKAY UHTCTpaJIaMi U METOAOM HUX PCHICHUA:

X+ X2
1) HEmOCpeICTBEHHOE HHTEIPUPOBAHHE, A) j dx,
Jx
2) MeToJ 3aHeCeHHUs 1Mo 3HaK auddepeHimania, B) j In(1+ X)dx ,
3) MeTo/1 MO/ICTAHOBKH, C) _[eB_XdX,
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3/x
dx
1+\/;

E) I xarctgxdx .

4) MeTOJl UHTETPUPOBAHUS 10 YACTSM. D) I

Bomnpoc 4. MHOXkecTBO nepBooOpasubix Gpynkuun f (X) = Sin(3X + 2) MMEET BUI. ..

1) —%cos(3x+2)+c, 2) %cos(3x+2)+c, 3) 3c0s(3x+2)+C, 4) —cosx+C.

. X
Bomnpoc 5. /lan unTerpan I . Torna 3amena nepemennoii t =19 > IIPUBOJIUT €TO

3+c0os X
K BULY...
dt 1 1+t 1+t
| —, 2) dt, 3) dt, 4)
J t2 2'[ '[2+t ‘[2+t

BOHpOC 6. I/IHTCrpaﬂ _[ MOKHO IpEeACTaABUTH B BUJAC CYMMBbI HHTCI'PAJIOB ...

dx
3) [=
J. 4(x+4) )I x+4 )I4x
)-[ -[4(x+4) -[ 4(x+4)
Bomnpoc 7. Henynesas ¢pynkuus Y = f( ) SIBJIAETCSI HEYETHOM Ha OTpe3Ke [— 2, 2]. Torma
2
UHTETpal j X)dx paBeH .
—2
2 1 1 1
D0, 2)2[f(Jdx,  3) [f(dx,  4) 4] F(x)dx.
0 4 0 0
Bomnpoc 8. Hecob6cTBeHHBIN HHTErpa Id—)z( paBeH. ..
1

1) -1, 2)pacxomutcs, 3)2, 4)1.
Bormpoc 9. [Tnomane 3amTpuxoBaHHON YacTu (Urypbl, H300paKEHHON Ha 4YepTexe, 3a-

JTaHa UHTETPaJIOM. ..
Y
f ek

9 9 9 9 9
1) [(x*-1)dx, 2) [(+x-1)dx, 3) [(1-x)dx, 4) [(1-x*)dx, 5) [(¥x ~1)dx.
1 0 0 1 1
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18.

19.
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3.2 3aganus ISl IPOMEKYTOYHOM aTTecTAllNU
KoHTpoJibHBIE BONPOCHI K IK3aMeHY

3 cemecTp
OnpeneneHHbIl HMHTErpajl € IEPEMEHHbIM BepxHUM mpenenom. Popmyna Herorona-
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 niuomaay noBEpXHOCTH TEJa BPAIICHHUS.
YacTHble IPOU3BOAHBIE BBICHINX MOPAIKOB (YHKIUH JIBYX [IE€PEMEHHBIX.
[Tonsatue nuddepeHMaIbLHOIO ypaBHEHHs. 3ajaud, NPUBOASIIUECS K OOBIKHOBEHHBIM
QG depeHIaIbHBIM YPaBHEHHUSM.
Huddepenumanbaple  ypaBHEHHs IepBoro nopsiaka. Teopema o CyIIECTBOBaHMHM U
eAMHCTBCHHOCTH pemeHus 3amaun Kommu. IloHsarne 00 o0meM, 4acTHOM W 0COOOM
peweHusIX AupdepeHIralbHbIX YpaBHEHHH.
['eomerpuuecknii  cMmbicn AU PEepeHINATBHOTO  YpaBHEHHs  IEPBOTO  IOPSJIKA.
Knaccugukanus nudpdepeHnanbHbIX ypaBHEHUH IEPBOro MopsKa.
Juddepennmanpaple  ypaBHEHUS C  Pa3IeNAIOIIUMHUCS TepeMeHHbIMUA. OJHOpPOIHBIC
Qg depeHmaIbHbIe ypaBHEHH IEPBOTO MOPSIIKA.
Jluneitnple audQepeHnanbHble  ypaBHEHUS IMEpBOro mopsaaka. Merton Bapuauuu
IIPOU3BOJIBHBIX NTOCTOAHHBIX. MeToa bepnyinu. Ypasuenue bepnyinm.
VYpaBHeHUs B MONHBIX TuddepeHnmanax
Juddepenumanbaple  ypaBHEHHs  BBICIIMX — TOPSJAKOB.  YpaBHEHMs, JIOIyCKaroIlue
MOHM)KEHUE MOPsIIKa.
Jluneiinple nud¢epeHanbHble YpaBHEHUS n-ro mnopsaka. JIuHeiliHble OJHOpOJHBIE
mudepeHManbHble  ypaBHEHHUS, OCHOBHbIE MNOHSTHUS. JIMHEHHO-HEe3aBUCHMas CcUcTeMa
¢ynkuuit. Onpenenutens Bponckoro. Teopema 00 ycioBUM JIMHEHHON HE3aBUCHUMOCTH
petieHui quddepeHInaIbHOro0 ypaBHEHNUS.
@dyHiaMeHTaIbHasE CUCTEMa pEIIeHUH JIMHEHMHOro oaHOpoaHOro auddepeHnnanbHOro
ypaBHeHUsd. TeopeMa O CTpYKType OOILIero pemieHus JUHEHHOro OJHOPOJHOTO
Qg epeHIMaIbHOr0 YpaBHEHUS
Jluneitable onHOpoaHBIE MU ]epeHIaTbHbIe YpaBHEHUS BTOPOTO MOPsAKA C MOCTOSHHBIMU
ko3 uurenTamu. Paznuynele cirydyan HaxoaeHUs QyHIaMEHTaIbHOW CUCTEMBI PELICHUH.
Jluneitnple HeomHopoaHble MuddepeHIaNbHble ypaBHEHUS N-To mopsaka. Teopema o
CTPYKTYpe OOIIEro pemeHus JMHEHHOT0 HEOAHOPOAHOTO U (HEepeHIINATBHOTO YpaBHEHHUSI.
MeTon Bapranuy Npou3BOJIbHBIX MOCTOSHHBIX. Haxox/1eHne 4acTHOToO pelieHus JTUHEHHOTro
HEOJHOPOAHOTO UG PepeHIINaTBFHOTO YpaBHEHUS N-TO MOPSIKA.
Jluneiinbie HeomHOpOAHBIE AU EepeHIInaTbHBIE YPABHEHHUS N-TO MOPSAKA CO CTHEIUATBHON
npaBoii yacTeio. MeTo HeonpeaeneHHbIX KO3 PHUIIMEHTOB HaX0KJCHUS YaCTHOTO PEIICHUS.
[TpuHIMIT HATOKEHUSI pELICHUN.
Cucrembl  OOBIKHOBEHHBIX  AM(depeHInanbHbIX — ypaBHEHMHA. MeToJ  MCKIIOUEHUs
HEU3BECTHBIX.
Cucrembl JIMHEHHBIX OJHOPOIHBIX JIU(P(GEPEeHIINATBHBIX YPaBHEHUH C IOCTOSHHBIMH
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 psizia. JlocTaTouHbIN MPU3HAK PACXOAUMOCTH PAJIa.

[Tpu3Haky cpaBHEHUS PAAOB C MOJOKUTEIbHBIMU YJICHAMH.

[Tpusnak amambepa.

Pagukanbneiii npusnak Komu.

Nuterpanbusiii npusHak Komu.

Psin Iupuxiie, uiccnenoBanue ero cxoauMocTr. OOOOIIeHHBIN TrapMOHUYECKUH PSI.
3HaKonepeMeHHbIE psAIbl. AOCOIIOTHAS U YCIOBHAS CXOAMMOCTb.

3unakouepenyomuecs psabl. [Ipuznak Jlelouuna.

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

Crenennsie psaasl. Teopema Abers.

WHuTepBan cXoAMMOCTH CTEIIEHHOTO psifia €ro HaxoxaeHue. CBONCTBA CTEIIEHHBIX PS/I0B.

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) 3ammcaTh ypaBHEHHE KPUBOH, Mpoxosiiei yepe3 Touky A (0, 2), ecnu U3BECTHO, YTO YIJIO-

BOM KO3(PUIIMEHT KacaTelbHOU B JIIOO0OM €€ TOUKE paBHSAETCS OpAMHATE STOW TOUKH, YBEIU-
YeHHOH B 3 pasa.

3) HccnenoBarh Ha CXOAMMOCTD YHCIIOBBIE PSIJIBI:

2 i(—l)”MSi )Z n+1 1 C)i (-1

S Ty S ey

4) HaiiTi 0061aCTh CXOAUMOCTH PSIOB:

a)ix"tg%; b)z 4%_
n=1

5) BBMUCIUTE C TOYHOCTBIO O = 0,001:

1 0,5
a ; b) |1+ x?dx.
) 1/136 ) }[
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Jlucr perucrpanuu usmenenui k PI1JI

Howmep npoTokona 3acenanust kadeapsr,
JlaTa YTBEPKICHUS U3MEHEHUS

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 @eaepanun’ o
BOIIPOCaM BOCHUTAHUs o0yyaromuxcs"

[IpakTHyeckast MOArOTOBKA 0OYJaIOLIHXCSI.

OcnoBanue: Ilpuka3 MuHHcTEepCcTBAa HAYKH U BBICILIETO
oOpa3zoBanus Poccuiickoit ®enepannu, Munucrepcrsa
npocsemenus: Poccuiickont ®@enepannu ot 05.08.2020 r.
Ne 885/390 "O npakTu4eckoil moAroToBKe ooydaronuxcs’"

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