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1 OO6uume mojoxKeHus

PaGouas nporpamma aucuumiinHel «MaremaTHKa» COCTaBlieHAa B COOTBETCTBUU C TpeOo-
BaHUSAMH ()eAepabHOTO TOCYAapPCTBEHHOTO OO0pa30BaTEIbHOIO CTAaHAAPTa, YTBEPHKICHHOTO
npukazoM MunuctepcTBa obpazoBanus u Hayku Poccuiickoit @enepanuu Ne 81 ot 05.02.2018,
u OCHOBHOU npodeccuoHaIbHOM o0pa3oBaTenbHOM MPOTPaMMBbI MMOJArOTOBKH
«Camonéroctpoenuey no HanpasieHuto 24.03.04 "AsuactpoeHue".

3agaun - Pa3BuTHE HAaBBIKOB MAaTEMATUYECKOTO MBIIICHUS CTYJECHTOB.

AVCHHUTIINHBI - OByajieHre METOOB MCCIICIOBAHUS U PEIICHUSI MAaTEMAaTHYECKUX 3a/1a4.

- BeipaboTka y CTyJIGHTOB YMEHHUSI CAMOCTOSITEIHHO PaCIIUPATH CBOM MaTeMa-
TUYCCKHUC 3HAHUS.

- Pa3BuTHe HABBLIKOB HCIIOJB30BAaHHUS MaTEMAaTHYSCKUX METOJ0B M OCHOB Ma-
TEMATHUYCCKOT'O MOI[GJIHpOBaHI/ISI B HpaKTI/I‘ICCKOﬁ HCATCIIBHOCTHU.

OcHoBHbIE Jluneitnas anre6pa. Bekropnas anredpa. AHanutudeckas reomerpusi. Beese-
pasiensl / TeMbl | gpe B MATEMATHYECKHIl aHAIH3. JuddepennmansHoe UCUUCICHHE (QYHKITUU
AUCHHIUTHDI OJIHO# TIepeMeHHON. DYHKIMU HECKOJIBKUX MEpeMEHHBIX. MHTerpaibHoe uc-
yrciaeHne (QYyHKIMKA ONHOW mepeMeHHOH. JnddepeHnumansapie ypaBHEHUS.
Teopus psoB.

2 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yYeHHUs MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHIN

[Tpouecc u3ydeHus MUCHUIUIMHBI «MareMaTuka» HampaplieH Ha (OpPMUPOBAHHE CIEAY-
forux komnereHnuid B coorBerctBur ¢ PI'OC BO 1 0CHOBHO# 00pa3oBaTeIbHON MPOTrpaMMoit
(Tabmuna 1):

Tabmuna 1 — KoMmeTeHIMy 1 HHANKATOPBI UX TOCTHKCHUS

KO,I[ N HAUMCHOBAHUC I/IHI[I/IKaTOpLI JOCTHIKCHUA HnaanyeMLIe PE3yIbTaThl 06yqe—
KOMIICTCHII U HUS IO JUCHUIIIINHE

Ob6menpodeccnoHanbHbIe

3HaeT TEOPETHUECKUE OCHOBBI €CTe-  3HATh OCHOBHBIE JCHCTBUS HAaj
CTBEHHOHAYYHBIX M OOIICHH)KEHep-  BEKTOpaMH U MaTpULAMH. Y METh
HBIX TUCIUTIINH HUCCIIEN0BATh CUCTEMBI IMHEHHEIX
OITK-1. Criocoben YMeeT npuMeHsTh METO/IbI MaTeMa- aNreOpanIecKux YpaBHCHHUHU.

THYECKOTO aHaIM3a U MOJIEIUPOBa- YMeTb  BBIYHCIATH  TpPEENE,

HUA B MPO(HeCCUOHATBHOM JIeATeNb- augepentnposath,  HaXOIUTH
HOCTH OKCTPEMYMBI, HaWOOJbIIEE |

HaAMMCHBIICC 3HAYCHUEC, HCCIIC-
Brnaneer HaBeIKaMu TCOPECTUICCKOTO o o

JO0BAaThb (I)YHKI_[I/II/I OJHOU JCH-
H OKCIICPUMCHTAJIBHOT'O UCCJICIOBA-

. CTBUTEIBHOM  TNEPEMEHHOU U
HUA B MPO(HeCCUOHATBHOM JIeATeINb- (DYHKIIH HECKONBKIX TepeMeH-

NPUMEHSTH ecTe-
CTBCHHOHAYYHBIC U
0O0IIenHKEHEPHbIE
3HaHUuA, METOABI Ma-
TEeMaTUYECKOro aHa-
JIM3a ¥ MOJICITUPOBA-

HUSA, TeopeTndeckoro 1OCTH HBIX. YMETh BBIUUCIATH HEOIpE-
U DKCIIEPHMEHTAIb- JIEIICHHbIE, OMpPEIEICHHbIE U He-
HOTO UCCJIeIOBAHUS B CcOOCTBEHHBIE WHTETpallbl, WHTE-
npodeCCHOHATTBHON rpupoBath AU pepeHnnanbHbIe
JeSTeIbHOCTH YpaBHEHUs IEPBOr0 M BBICIIHUX

nopsiakoB. Brnagers npuOnmken-
HBIMU BBIYMCIIEHUSIMH, BBIYHCIIE-
HUE TIPEJeNIOB M HHTErpajoB ¢
MTOMOMUIBIO PSI/IOB.










1 Mecro qucuunInHbl (MOAYJisl) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

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

JlucimruinHa BXOIUT B cocTaB Onoka 1 «J/lucuumniauebel (MOIYNIW)» B OTHOCUTCS K
00s13aTeIbHON YacTH.

Jlisi OCBOGHMSI NUCIMIUIMHBI HEOOXOIWMBI 3HAHUS, YMEHHS, HaBBIKU U (Uiu) Onbvlm
npakmuieckou odeamenvHocmu, chOPMUPOBAHHBIE B MPOLECCE M3YUYCHMs AUCLMILUIUH / Mpak-
TUK: nepeyeHb OUCYuniul / npakmuk (no cxeme popmupo8aHus KOMnemeHyu).

3HaHUs, YMEHHUS W HaBBIKM, CGOPMHUPOBAHHBIE MPU M3YYCHUH JIUCLMUILIAHBI
«Maremaruka», OyayT BOCTpeOOBaHBI MPU U3YYCHUH MOCICAYIOMMNX TUCHUIUIMH nepeueHb
oucyuniuH (no cxeme Qopmuposanus Komnemenyui) / Ipu TPOX0XKIECHUN MPAKTUKH.

2 O0BbeM TUCHUILTHHBI (MOAYJIsI) B 3a4€THBIX €IMHUIIAX C YKA3AHHEM KOJHYECTBA
aKajgeMHYecKHX YacoB, BblJleJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4yaromuxcs ¢
npenojaasareseM (10 BUAaM yueOHbIX 3aHATHII) 1 HA CAMOCTOAITEJILHYIO padoTy
o0yJaromuxcs

O6mas TpynoeMKocTh (00beM) nucuuruinabl coctaniset 10 3.e., 360 akan. yac.
Pacnipenenennie oobeMa AMCUMITIINHBI (MOYJIs) 110 BUAAM Y4€OHBIX 3aHATUN IIPEICTaB-

JIEHO B Tadymue 2.

Tabmuna 2 — O6beM TUCIUIUIMHGI (MOYJIS) IO BUJIaM YYEOHBIX 3aHITHIA

Bcero akapemu-

O0beM TUCHUTIIHHBI
YeCKUX 4aCO0B

O6u1a;1 TPYAOCMKOCTb JUCHUIIJINHBI 432

KonrakTHas aynuropHasi padora o0y4aoummxcs ¢ npenogasareseM (1o

. 48
BH/1aM y4eOHBIX 3aHATHII), BCero

B ToM uncie:

3aHATHSA JIEKIIMOHHOI0 THIA (JIEKLUU U UHbIE YUeOHbIE 3aHITHUS, IIPEay-
CMaTpHUBAIOIIKE IPEUMYIIECTBEHHYIO Nepeaady yueOHoi nHpopmanu me-
JarOrMYeCKUMHU paOOTHUKAMM)

3aHATHA CEMHUHAPCKOIO TUIA (CEMUHAPBI, TPAKTUUYECKHUE 3aHSITHSI, TPAK-
TUKYMBI, 1a00opaTopHble paboThl, KOJJIOKBHYMBI M MHbIE aHAJIOTUYHBIE 3a- 48
HSATHUS)

CamocrosiTe1bHas pa0oTa 00y4alOIIMXCH M KOHTAKTHAas padoTa, BKIIO-
Yarolas rpynioBble KOHCYJIbTAIUH, WHIWBUAYAIHHYIO paboTy 00y4ato-
HIMXCS C TPEnoiaBaTesiMU (B TOM YUCIE WHANBUAYAIbHBIE KOHCYIBTALIUN);
B3aUMOJICHCTBUE B AJIIEKTPOHHON WH()OPMAIITMOHHO-00pa30BaTEIHHOM cpesie
By3a

348

[TpomexxyTouHast arTecTamus 0OyJaronmxcst — JK3aMeH 3adeT C OLEHKOMH,

o 36
3ayeT ¢ OLEHKOH




3 Coaepxanue TUCHHMIIHHBI (MOAYJIS1), CTPYKTYPHPOBAaHHOE [0 TeMaM
(pa3aenaMm) ¢ ykazaHueM OTBEJICHHOI0 HAa HUX KOJMYeCTBAa aKaJeMUYeCKHUX

4acoB U BUJ0B y4eOHOH padoThI

Tabnuna 3 — CtpykTypa U coepKaHue JUCIUILTUHBI (MOTyJIs)

Bunpl yaeOHOI pabOThI, BKIIIOYAst CAMOCTO-
ATEJIbHYIO0 pab0Ty 00y4aroIIuXcsi U TPYI0-
€MKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa- CPC
HaumenoBanue pa3zienoB, TeM U COJEp>KaHUE Ma- Test ¢ 00ydaromuMucs
Tepuaa Jlexkiuu | Cemunap- | JlaGopa-
CKHe TOpPHBIE
(npaktu- | 3aHATHS
YecKue
3aHSTHUS)
Pazoen 1 Jlunennaa anzeopa
Tema 1.1. MaTpuipl 1 ASHCTBUS ¢ HUMHU (KpoMe
obpatHoit). Omnpeaenurenu N-ro MOpAIKA U HX 1 9
CBOIICTBa.
Tema 1.2. Cuctemsl nuHeNHbIX ypaBHeHHH. Teo-
pema Kpamepa. O6parnas matpuia. MatpudHoe 1 2
pelleHne CHCTEM.
Tema 1.3. Panr marpuusl. Meron I'aycca pemie-
HUs CHCTEM JIMHEWHBIX ypaBHEeHHU. Dopmynn-
poBka TeopeMbl Kponekepa - Kanemmu. Opno- 1 2
POJIHBIE CUCTEMBI.
Pa3zoen 2. Bekmopnasn anzeopa
Tema 2.1. Bekropsl. JluHeliHble onepauuu Haj
BekTopaMmu. IIpoeknus Bekropa Ha ock. Jlekapro- 1 2
BbI KOOPJIMHATBI BEKTOPOB U TOYEK.
Tema 2.2. CkansgpHOe, BEKTOPHOE U CMEIIAHHOE
IIPOU3BEICHUS BEKTOPOB U X IIPUMEHEHHUE. 1 2
Pa3zoen 3 Ananumuueckan ceomempus
Tema 3.1. [lpsmas nuaus Ha mockoctu. Ilnoc-
KOCTb B IIPOCTPAHCTBE. 1 16
Tema 3.2. Ilpsamas B mpoctpaHcTBe. B3aumHoe
pacrojokeHUe B TNPOCTPAHCTBE [BYX MPSIMBIX, 1 2
IPSIMOM U TUIOCKOCTH.
Tema 3.3 Kpussle 2-ro mopsaka. [IpeoGpa3osa-
HUE cucTeM KoopauHar. [IpuBeneHune Kk KaHOHU- 1 2
YECKOMY BUY.
Tema 3.4. [ToBepxHocTHu 2-ro nopsiaka. Meton 1 5

"ceyeHni" MOCTPOEHMS TOBEPXHOCTEM.

Pa3zoen 4. Beeoenue ¢ mamemamuueckuil anaius




Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 TpyAo-
€MKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa- CPC
HaumenoBanue pa3zienoB, TeM U COJEp>KaHUE Ma- Test ¢ 00yJaromuMucs
Tepuana Jlexkiuu | Cemuuap- | JlaGopa-
CKHe TOpPHBIE
(npaktu- | 3aHATHS
YecKue
3aHSTHUS)
Tewma 4.1. MuoxectBa. @ynknusa. Obmacts ee
omnpenenenusi. CloxxHbie 1 00paTHbIe (YHKIIUH.
I'paduk pynkuuu. OCHOBHBIE 3JIeMEHTapHbIE 1 16
¢dyHkunyu, UX cBOMCTBA U rpaduku. Yucnosas mo-
cienoBaTeNnbHOCTh U e€ npezen. [penen hyHk-
MU Ha OECKOHEYHOCTH.
Tema 4.2. Ilpenen pynkuuu B Touke. OgHOCTO-
pOHHHME mpeelibl. BECKOHEYHO MaJible U UX CBOW-
cTBa. beckoneuHo OoJbIINE U MX CBOKWCTBA, CBA3b 1 2
¢ OeckoHeYHO ManbIMU. OCHOBHBIE TEOPEMBI O
npenenax. HeompeneneHHOCTH.
Tema 4.3. IlepBblii 1 BTOpO 3aMeyaTebHbIe
npenensl. HenpepbIBHOCTh PYHKIIMK B TOUKE U HA
orpeske. Knaccuduxanus Touek paspoiBa. CBoii- 1 2
CTBa HEMPEPHIBHBIX (DYHKLIUH.
Tema 4.4. IlpousBonnas GyHkiuu. Cxema ee BbI-
yucneHus. ['eomerpuueckuii u puznueckuii
CMBICI. YpaBHEHUS KacaTeJbHON U HOpMaIH K 1 9
KpuBOil. BeiBoa popmys 17151 mpOM3BOAHBIX dJie-
MeHTapHbIX QyHKIuH. [IpaBuna nuddepeniupo-
BaHUS.
Tewma 4.5. Jlorapudmudeckoe auddepeHupona-
Hue. [Tpou3BogHbIE HEABHBIX U TAPAMETPUUECKHUX
¢byukuil. {uddepeHuman u ero reoMeTpuuecKuii
cmbich. [IpousBoansie u quddepeHrans Boic-
WX MOPSAKOB. 1 2
Pazoen 5 /lughgpepenyuansvnoe ucuucnenue oynkyuu 00Houl nepemenHoil
Tema 5.1. OcHoBHBIE Teopembl auddepeHInanb-
Horo wucuucinenus (depma, Pomnsa, Jlarpanxa,
Komm). IIpaBuno Jlonurans. 1 16
Tema 5.2. ®opmynsl Teinmopa u MakiopeHa.
IIpumeHeHue.
1 2




Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 TpyAo-
€MKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa- CPC
HaumeHnoBaHue pa3ziesnioB, TEM U COJEpKaHUE Ma- TeJIs C 00yJaroUMMHUCS
Tepuana Jlexkiuu | Cemuuap- | JlaGopa-
CKue TOpHBIE
(npaktu- | 3aHATHS
YyecKue
3aHSTHUS)
Tema 5.3. UccnenoBanue ¢GyHKIIMNA HA MOHOTOH-
HOCTb U DKCTPEMYM.
1 16
Tema 5.4. VHTepBanbl BBIYKIOCTH, BOTHYTOCTH,
ToukH meperuda rpaduka ¢pynkiuu. Hakmonnbie
ACHMIITOTBHI 1 2
Tema 5.5. TlonHoe uccnenoBanue GyHKIUN U T10-
cTpoeHue ux rpagukon. Haxoxnenue HanOoib-
[IeT0 ¥ HAMMEHBIIETO 3HaUYeHUH (QyHKIMN HA OT- 1 12
peske. PemeHne mpakTudeckux 3aiay Ha 3KCTpe-
MYM.
Pazoen 6 @ynkyuu HeCKOIbKUX NEPEMEHHBIX
Tema 6.1. Omnpenenenue (YHKIUU HECKOJIBKUX
nepemenHbix (OHII). Ilpenen u HenpepbIBHOCTD
®HII. 1 16
Tema 6.2. Yactusie npoussoansie GHII. I'eomer-
pHYecKass MHTEPIIPETALNs YaCTHBIX TPOU3BOJHBIX
byHKIIMM BYX nepeMmeHHbIX. [lonHoe mpupaiie- 1 4
Hue. Jludpdepenuupyemocts u nonHsll nudge-
penrman OHIIL.
Tema 6.3. [Ipou3BoiHBIE CIOXHOW M HEABHO 3a-
JaHHoOM (QyHKIMHA. YacTHbIE TPOU3BOIHBIE U
TuQdepeHIranbl BBICIINUX MOPSIKOB. 1 4
Tema 6.4. KacarenbHas MiI0oCKOCTh U HOpPMaib K
nosepxHoctu. [loBepxHocTn ypoBHs. IIponsBon-
Has 10 HalIPaBJICHUIO. [’ parieHT. 1 4
Tema 6.5. Oxctpemym @HII. Heobxomumoe u mo-
CTaTOYHOE YCJIOBMSI CYIIECTBOBAHUS DKCTPEMyMa
OHII. Haunbonpiiee 1 HauMeHbIlIee 3HaYCHHE 1 4

@®HII B 3aMKkHYTOI 061aCTH.

Pazoen 7 Humezpanvnoe ucuucinenue YynKyuu 00Hoi nepemenHoi




Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 TpyAo-
€MKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa- CPC
HaunmenoBanue pa3zienos, TEM U COJEpKaHUE Ma- Test ¢ 00yJaromuMucs
Tepuana Jlexkiuu | Cemuuap- | JlaGopa-
CKHE TOPHBIE
(npaktu- | 3aHATHS
YECKHE
3aHSTHUS)
Tema 7.1. IlepBooOpa3Hasi W HeoIpeaeICHHbBIN
uHTerpan. Tabmuna wuHTErpanoB. (OCHOBHBIE
CBOMCTBA HEOIIPEIEIEHHBIX HHTETPAJIOB. 1 14
Tema 7.2. MeTo1bl THTETPUPOBAHUS: HEIIOCPE/I-
CTBEHHOE, BHECEHHE 0 3HaK Auddepeniuana,
3aMEHOU MEPEMEHHOM, 10 YaCTSM. 1 14
Tema 7.3. OcHoBHast Teopema anredpsl. Pazmosxke-
HUE MHOTOYJICHA C IEUCTBUTENBHBIMU KO3 Pu-
UHMEHTAaMHU HA JIMHENHBIE U KBAaAPAaTUYHbBIE MHO- 1 18
JKutenu. IHTerpupoBanue palMoOHaIbHbIX IpO-
Oeil.
Tema 7.4. UnTerpupoBaHue TPUTOHOMETPUYE-
CKMX BBIPQ)KCHMI. YHUBEPCAIbHASA IT0JCTaHOBKA.
WNHTterpupoBanue NpoCcTeNIINX HPPALMOHATIBHO- 1 4
creit. [lonsitue o He GepyuUXxCcst HHTErpagax.
Pazoen 8 Onpeodenennsviit unmezpan
Tema 8.1. OnpezneneHHbll UHTETPal U €ro CBOM-
ctBa. @opmyna HeroTona-JleiiOnuIa. 3amena mne-
PEMEHHOM B omnpenenéHHoM uHrerpane. MHre- 2 18
TPUPOBAHUE T10 YACTSIM.
Tema 8.2. T'eomerpuueckne u MEXaHHUYECKUE
MPUIOKEHUS ONpPEEeIEHHBIX HHTETPAJIOB.
2 4
Tema 8.3. HecoOcTBeHnHble uHTErpaisl. @opmyna
Cumncona.
1 4
Pazoen 9 Obviknosennvie oughgpepenyuanvhoie ypasnenus
Tema 9.1. OcHOBHbIE TOHATUS U OMPENEICHUS.
3amava Komm miis ypaBHEHMI ITEPBOTO MOPSAIKA.
VYpaBHEHHUs ¢ pa3IeNAOMIUMUCS TEPEMEHHBIMH. 1 18




Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 TpyAo-
€MKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa- CPC
HaumenoBanue pa3zienoB, TeM U COJEp>KaHUE Ma- Test ¢ 00yJaromuMucs
Tepuana Jlexkiuu | Cemuuap- | JlaGopa-
CKHe TOpPHBIE
(npaktu- | 3aHATHS
YecKue
3aHSTHUS)
Tema 9.2. [Iluddepennmanbabie ypaBHeHU 1-TO
HOpsi/IKa: TMHEHHBIE, OTHOPOIHBIC, B TTOJHBIX
nuddepennmanax, bepuysm. 1 13
Tema 9.3. YpaBHEHUS BBICIINX MOPSAKOB. 3aa4ya
Komm 1151 ypaBHEeHMI BBICIIUX TOPSAKOB. MeTon
MOHMKECHUS TIOPSIIKA. 1 4
Tema 9.4. JIuneliHble OAHOPOIHBIE YPABHEHUS
BBICIIUX MOpPsaAKoB. Omnpenenurens BpoHckoro.
2 14
Tewma 9.5. JIuneitasie HeogHOpOAHBIC TUDdHEpEH-
[UAJIbHBIC YPABHEHUS U UX PEIICHHE METOIOM
HeonpeneaEéHHbIX KO3 PUIIUESHTOB. 2 14
Tema 9.6. UucneHHble METOBI PELLICHUS 3a7a4
JUIs OOBIKHOBEHHBIX JH(depeHnnanbHbIX ypaB-
HEHHIA. 1 14
Tema 9.7. Cucrembl 0OBIKHOBEHHBIX AU PepeH-
LAAJIbHBIX YPAaBHEHUHN U METOJIbI UX PEIICHUM.
1 16
Pazoen 10 Qucnoevie u hynkyuonanvnoie paovl
Tema 10.1. Yucnossie psiapl. Cymma. HeoOxomu-
MBIH MPHU3HAK CXOAWMOCTH, CBOWCTBA, 10CTAaTOY-
HbIE TPU3HAKU CXOJMMOCTH YHCIIOBBIX PSJ/IOB C 1 6
HOJIOKHUTEIbHBIMH YWICHAMH.
Tewma 10.2. 3nakonepeMenssie psaabl. [Ipu3zHak
Jleiitbnuna. Ouenka ocraTka psaa. AOComoTHas U
YCIIOBHASI CXOIUMOCTH. 1 12




Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 TpyAo-
€MKOCTb (B yacax)
KonrtakTHas pabora npemnoaasa- CPC
HaunmenoBanue pa3zienos, TEM U COJEpKaHUE Ma- Test ¢ 00yJaromuMucs
Tepuana Jlexkiuu | Cemuuap- | JlaGopa-
CKHE TOPHBIE
(npaktu- | 3aHATHS
YECKHE
3aHSTHUS)
Tema 10.3. OyHKIMOHANIBHBIE PSAJbI U TOHSTHE
paBHOMepHOUM cxoxumoctu. IIpusnak Beiiep-
niTpacca 0 paBHOMEpPHOM cxogumoctu. MHTerpu- 1 2
poBanue u nuddepeHrpoBanne (QpyHKIMOHAIb-
HBIX PsJIOB
Tema 10.4. Crenennbie psabl. Teopema AGens.
Psaner  Teiimopa u Maknopena. PaznoxeHnue
¢yHK1Mi B psag MakiiopeHa. 1 14
Tema 10.5. TlpwiokeHue CTENEHHBIX PAIOB K
NPUOJIMKEHHBIM BBIYMCIICHUSIM.
2 4
UTOro 48 348
10 JMCHHUIJIHHE

4 BuHeaynuTOpHasi cCaMOCTOsITeJIbHAS Pa00oTa 00y4AOIIMXCSH MO TUCHUILINHE
(MonayJr0)

[Ipn nmnaHUpPOBAaHHHM CaMOCTOSITENILHOW pabOTHl CTYACHTY PEKOMEHIYEeTCS PYKOBOJ-
CTBOBAThCS CIIENYIOIIUM PACTIPEICTICHHEM YacOB Ha CaMOCTOATENbHYIO paboty (Tabiuia 4):

Tabnuna 4 — PekomeHayemMoe pacnpeiesieHre 9acoB Ha CAMOCTOSTENIbHYIO paboTy

KoMIOHEHTBI CaMOCTOATENbHON PadoThI KoaunvecTBo yacoB
M3ydeHne TeopeTU4eCKUX pa3iesIoB TUCIMIIINHEI 116
IToaroToBKa K 3aHATUSM CEMHHAPCKOTO THUIIA 116
[ToaroToBka u opopmiieHne KontponbHas pabora, KonrponbHas 116
pabota, Kontponbnas pabora PI'P, PI'P, PI'P
Bcero 348

5 OueHoYHBbIE cpeCTBA /sl IPOBEAeHUS TEKYLero KOHTPOJIs U
NPOMEKYTOYHOH ATTeCTAUH 00y4aIoIIUXCH M0 AUCHUIINHE (MOAYJII0)

(DOHJI OICHOYHBIX CPCIACTB MJIA MPOBCACHHA TCKYILICIO KOHTPOJA YCIIEBACMOCTH U
MPOMEKYTOUHOU aTTectanuu npeactasieH B [Ipunoxennn 1.

TIoHEI KOMIUIEKT KOHTPOJIBHBIX 3a11aH1/1171 HJIM UHBIX MaTCcpUalioB, HeO6XO)II/IMI)IX JUISL
OIICHUBAHUS PE3YNHTATOB OOyUYEHUs MO AUCHHUIUIMHE (MOIYINIO), MPAKTHKE XPAaHUTCS HA Ka-
benpe-pazpaboTynKe B OYyMa)KHOM M JICKTPOHHOM BHUJIE.
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6 YuedHo-MeTOaAMYeCKOEe M HHPOPMALMOHHOE O0ecTiedeHHe JUCITUTITUHBI
(MoayJin)

8.1 OcHoBHas JquTEpaTypa
1. Beicias MatemaTuka: CrienmainbHbIe pa3felbl: [cOopHUK 3a1au ¢ pemeHusmu| /B. . Adana-
ceeB, O. B. 3umuna, A. . Kupuinos u ap. - M.: ®U3MATIINUT, 2006; 2003. - 398c. u3-33k3
a0-453k3
2. Bpiciias maTemaTHka Ui 3KOHOMHUCTOB : ydeOHoe mocobue nansi By3oB /Ilog pen.
H.III.Kpewmepa. - 2-e uzn., nepepad. u gon. - M.: banku u bupxu: FOHUTH, 2003; 2002; 2001;
2000. - 472c. u3-15k3 a0-733k3
3. I'mypman B.E. Teopus BeposiTHOCTEN U MaTeMaTudeckas ctaTucTuka. — M.: Belciias mikona,
2005.
4. I'mypman B.E. PykoBo/ICTBO K pelIeHHI0 3a/1ay 10 TEOPUU BEPOSTHOCTEH U MaTEMaTUYECKON
cratuctuke. — M.: Bricimas mkoma, 2005.
5. JlormnoB, B.H. Teopus  BeposATHOCTEM W  MaTeMaTU4ecKass  CTAaTUCTHKA.
/1 http://www.initkms.ru/library/main;
6. llunaues, B. C. 3agadyHuk 1o BBICHICH MaTeMaTHKE [DIIEKTPOHHBIN pecypc]: yaeOHOe Toco-
oue / B.C. Iumaue. - 10-e¢ wm3xp., crep. - M.: HUI[ HUHDPA-M, 2016. - 304 c. //
ZNANIUM.COM :  onekTpoHHO-OuMOnMoTeuHas  cuctema. —  Pexum  jgoctyna:
http://www.znanium.com/catalog.php?

8.2 JlonmoJHUTE/IbHAS JIUTEPATypa
1. Janko, I[L.E. Beiciias MaremaTuka B ypakHEHHUsIX U 3a/1a4ax : yueOHoe mocobue Juis By30B.
Y.1 /II. E. danko, A. I'. Tlonos, T. S. KoxeBHukoBa. - 3-¢ u3a., nepepad., gom. - M.: Beicmas
mkona, 1997; 1986; 1980. - 320c.; M.: OHUKC 21 Bek: Mup u O6pazosanue, 2006; 2003. -
304c 5465k3
2. bponmreiin, 1.H. CipaBouHMK 110 MaTeMaTUKe I HHXXEHEPOB M YJalIUXCs By30B: YueOHOe
nocobue st By30B / U.H. bponmreiin, K.A. Cemenzses. - CI16.: Jlans, 2010. - 608 c.
3. Hanxo, [LE. Bricmas MaTemaTHka B yrpakHeHUsX U 3aaadax: B 2 4. U.2 / I1. E. [lanko, A. T
[Tonog, T. 5. KoxxeBHukoBa. - 5-¢ uzi., ucnp. - M.: Beicmas mikomna, 1999; 1998; 1997; 1986;
1980. - 414c¢. ; M.: OHUKC 21 Bek: Mup u O6pazoBanue, 2006; 2003. - 416c¢. 3845k3
4. 3umuna, O.B. Beicmas maremaruka: yue6noe nmocooue / O. B. 3umuna, A. Y. Kupwinos, T.
A. CanbnukoBa; [Tox pen. A.M.Kupunnosa. - 3-e uzz., ucnp. - M.: ®UIMATIIUT, 2006. - 368c.
y3-19k3 ab6-113k3
5. Ky3nenos, JI.LA. COopHUK 3a7aHuil 10 BbICIIEH MaTeMaTHKe (THIOBbIE pacuéThl): ydeOHOe
nocobue / JI. A. Ky3nenos. - 3-e u3z., ucnp. - CII6.: Jlanb, 2005. - 240c. - (YueOHUKH 151 BY-
30B. CnenpanbHas qureparypa). 43 - 19k3 ad - 1983k3.

8.3 MeToauuecKkue YKazanusd Jist CTYAECHTOB 110 OCBOCHUIO JUCHUIIJIMHBI

1. Karanaxnoa M. H. Hauana matematudeckoro ananmza: y4e0.-metoj. mocooue / Komco-
Moibck-Ha-Amype: ®I'BOY BIIO «KHAI'TY», 2014. — 116 c.

2. Karanmaxunosa W. H. ®ynkiuu onHol nepeMeHHoi: y4ue0.-MeTo. nmocooue / KomcoMombCck-
Ha-Amype: ®I'BOY BIIO «KHAI'TVY», 2015. — 235 c.

3. KaranaxxuoBa 1. H. OcHOBBI MaTeMaTudeckoro aHaiau3a: pabodasi TeTpajib [0 MaTeMaTHKe
JUI MTHOCTPAHHBIX CTYJEHTOB BCEX TEXHMYECKUX crenuaibHoctel / Komcomonbck-Ha-Amype:
OI'BOY BIIO «KHAI'Y», 2019. — 55 c.

4. Karanaxunosa 1. H. luddepenumansuplie ucurcaenus GyHKIUN OAHOM mepeMeHHoil: pabo-
yasi TeTpa/ib 0 MaTeMaTHKe JJIi HHOCTPAHHBIX CTYJEHTOB BCEX TEXHUYECKHMX CIEelHaTbHOCTEN
OObIkHOBEHHBIE AU depeHnnanbable ypaBHeHUs: padoyast TeTpajb [0 MaTeMaTUKe IS MHO-
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CTPaHHBIX CTYJCHTOB BCEX TEXHWYECKHUX crenuaibHocteit / Komcomonbck-Ha-Amype: ®I'EOY
BIIO «KHAI'Y», 2019. — 67 c.

5. Karanaxxnosa U. H. O0bikHOBeHHBIE nuddepeHnnanbubie ypaBHeHHU: pabodasi TeTpajb 1Mo
MaTeMaTHKe JJIs1 THOCTPAaHHBIX CTYIEHTOB BCEX TEXHUUYECKUX crienuanbHocTel / KoMcoMmounbek-
Ha-Amype: ®I'BOVY BIIO «KHAI'Y», 2019. — 55 c.

8.4 CoBpemeHHbIe IpodeccHoOHATbHBbIE 0a3bl JAHHBIX H HHGOPMALIMOHHbIE
CIIPABOYHbIE CHCTEMBbI, HCNIOJIb3yeMble IPH OCYLeCTBJICHHH 00Pa30BaTeIbHOIO
npouecca no JTUCHUIINHE

1 DOnexrponno-6mbnmoreunass cucreMa ZNANIUM.COM. [loroop 4378 »36c UHK3
2012700076927030100100060016311000 ot 17 anpens 2020 r.

2 DnektpoHHO-Oubmmoreunas cucrema [PRbooks. Jlunensnonnsiii morosop Ne EIT 44/13 na
MpPEeAOCTaBICHUE  JOCTyNa K  DJIEKTpOHHO-OmOmuoreunor  cucreme [PRbooks UK3
201272700076927030100100050016311000 ot 27 mast 2020 T.

3 DnextponHo-6mOmoreyHas cucreMa eLIBRARY.RU. Jloroop Ne EIT 44/12 na oxa3zaHue
yCIIyT AocTyna K 3ekTpoHHbM m3aanusm MK3 20127200076927030100100080016311000 ot 2
mapta 2020 r.

8.5 IlepedeHb pecypcoB HHGOPMALMOHHO-TEJEKOMMYHHKAIIUOHHOM ceTH
«HTEepHET», HEOOXOAMMBIX /1JIsl OCBOECHHST THCIIUIIIUHBI (MOIYJIs1)

1. boraroBa C.B., byxenckuii K.B., JlykpsiHoBa I'.C. [luddepenunansupie ypaBHEHUSI.
Psaner : Ilpaktukym ¢ wucnonb3oBanuem cucrembl Mathcad : ExmHoe okHO goctyma K
obpasoBatenbHbIM pecypcam //http://window.edu.ru/resource/455/70455

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

8.6 JIMIeH3u0HHoe U CBOOOIHO pacnpocrpansieMoc nmnporpamMmmMHO¢C oﬁecne'{e}me,
HCIMOJb3yEeMO€ NPH OCYHICCTBJICHUH 06p330BaTeJIbHOF0 nmpomecca

no JTMCHMIIJINHE

Tabmuna 5 — [lepeuenpb UCHOIB3yeMOro MPOrpaMMHOI0 00ecreyeHus

Haumenosanue I10 PeKBU3UTHI / YCIIOBHSI HCTIOJIb30BAHUS
Microsoft Imagine Premium JluniensuonHskIi qorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CB00OIHAS JINIIEH3HS, YCIOBUS MCIIOIB30BAHMS 10 CCHIIKE:

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

MathCad

7 OpraHn3aun0uu0-neuar0rnqec1¢ue ycioBus

Opranuzaiys 00pa3oBaTeIbLHOTO MPOIEcca PErJIAMEHTUPYETCS] YIEOHBIM TIJIAHOM U pac-
nucaHueM y4eOHBIX 3aHATHH. SI3bIK 00ydeHus (TpernoaaBaHus) — pycckuid. J[is Bcex BUAOB
AyAUTOPHBIX 3aHATHIN aKaJIEeMUYECKHI Yac YCTAHABIMBAETCS MPOJOJKUTEILHOCTBIO 45 MUHYT.

[Ipu dbopmupoBanuu CBOEH MHAMBHIYAIBLHOW 00pa3oBaTENbHON TpaeKTOpPHH O0ydaro-
IIUICS IMEET TIPaBO Ha Mepe3adeT COOTBETCTBYIOIMNX AUCIUILIAH B TPO()ECCHOHATBHBIX MOIY-
Jieil, OCBOEHHBIX B MPOIIECCEe MPEANIECTBYIOMIEr0 00yUeHus, KOTOPBI 0CBOOOXKIaeT 00ydJaroIe-
rocsi OT HEOOXOJMMOCTH UX TTOBTOPHOT'O OCBOCHHUSI.

9.1 O6pa3oBaTeIbHbIE TEXHOJIOTHH

VY4eOHbIif npoliecc MpH MpenoiaBaHuy Kypca OCHOBBIBAETCSl Ha MCIOIb30BaHUM TPaau-
IIUOHHBIX, NTHHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaauunoH-
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HBIC 06pa30BaTeanLIe TCXHOJIOTUU NPCACTABJICHBI JICKIIUAMU U CCMHUHAPCKUMU (HpaKTI/I‘{eCKI/I-
MH) 3aHATHAMU. VIHHOBalMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIB3YIOTCS B BUJE HMIUPO-
KOTO IIPUMEHEHUS aKTUBHBIX 1 MHTEPAKTUBHBIX (OpM MpoBeaeHus 3anatuil. Mudopmanmonusie
0o0pa3oBaTe/bHbIE TEXHOJIOIMHM PEATU3YIOTCS IYTEeM aKTHBM3AallUU CAMOCTOSITEIbHONW pabOThI
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpefe.

9.2 3aHATHA JEeKIIHOHHOI'0 TUIIA

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

Ha niepBoii iekuuu JeKTop 00s13aH MpeaynpeauThb CTYAEHTOB, IPUMEHUTEIBHO K KaKOMY
06a30BOMY y4eOHHMKY (YUeOHMKAaM, y4eOHBIM TTOCOOUSIM) OyIeT IPOYUTAH KypC.

JIeKIMOHHBIN KypC AOJDKEH JaBaTh HauOosblmMii 00beM MHpOpManuUu U 00ecreunBaTh
6onee rirybokoe NOHUMaHKUE Y4eOHBIX BOIPOCOB NP 3HAYUTEIBHO MEHBIIEH 3aTpare BpEMEHH,
4yeM 3TO TpeOyercsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITEIIbHOE H3yYeHHE MaTepHara.

9.3 3aHsATHS CEMHHAPCKOT0 THIIA

CeMMHApCKUE 3aHATHS IPEICTABIIAIOT COO0H NETAMU3AUIO JIEKIIHOHHOTO TEOPETHYECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHS Kypca M OXBAThIBAIOT BCE OCHOBHBIE Pa3/IeIbl.

OcHoBHO# (hOpMOH TPOBECHHUS CEMHHAPOB SBISIETCS 00CYXKIeHHEe Hanboee mpooieM-
HBIX ¥ CJIOKHBIX BOIIPOCOB IO OT/EIBHBIM TEMaM, a TaKke pa3dop NMPUMEPOB U CUTYyalMd B
ayJIUTOPHBIX YCJIOBUSAX. B 00s3aHHOCTH IMpernojaBaTelisi BXOJAT: OKa3aHHE METOIUYECKOU T10-
MOIIIY ¥ KOHCYJIBTHPOBAHHE CTYJCHTOB [0 COOTBETCTBYIOLIMM TeMaM Kypca.

AKTUBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI HA BOTIPOCHI, NIPeIaracMble PEnoaaBaTeeM;

* y4acTHe B JUCKYCCHAIX;

* BBINIOJIHEHHME POCKTHBIX M MHBIX 33/1aHUIA;

* ACCHCTHPOBAHME MPENOIABATEIIO B IIPOBEICHUN 3aHATHIA.

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

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

OneHrBaHue 3aJaHUM, BBHINOJHEHHBIX Ha CEMHUHAPCKOM 3aHSATHH, BXOAMT B HAKOIUICH-
HYIO OILICHKY.

9.4 CamocTosiTebHAsA pad0oTa 00y4aIOLIMXCS 10 AUCHMILIHHE (MOLYJII0)

CamocrosrenbHas paboTa CTyIE€HTOB — 3TO NPOLECC aKTUBHOIO, LEJICHANPABIEHHOTO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HAHUI, yMEHUH 0€3 HEMOCPEeICTBEHHOTO Y4acTUs Mpenoja-
BaTelsl, XapaKTEepU3YIOIMNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOH pe3ysbTaToB AeSATEIbHOCTH 00yUaroIerocs.

[{enu camocTOSATENIbHON pabOTHI:

* CUCTEMAaTH3alMs U 3aKPEIUICHUE MTOJIyYEHHBIX TEOPETUYECKUX 3HAHUN U NPAKTHYECKHUX
YMEHUH CTYJICHTOB;

- yriryOJeHue U pacliuipeHre TEeOPEeTUYECKUX 3HAaHUM;

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

* pa3BUTHE MMO3HABATEJIBHBIX CIIOCOOHOCTEN, aKTUBHOCTH CTYJI€HTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

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

* pa3BUTHE UCCIEA0BATEIbCKUX YMEHHH U aKaIeMUYECKIX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYIIECTBISATHCS WHAMBUIYAIbHO WM IPYNIaMH CTY-
JIEHTOB B 3aBUCHUMOCTH OT 1IeJId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMaTHKHU.
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TexHONOrHsI OpraHU3aIMi CAMOCTOSTENILHON PaboThl CTYACHTOB BKJIIOYAET MUCIIOIB30Ba-
HUE MHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaTOB BHEAYIUTOPHON CaMOCTOSATEIHHOW PAaOOTHI CTYJACHTOB MOXET
MIPOXOJNTHh B MUCbMEHHOM, YCTHOHN MJIM CMEIIaHHOU (hopme.

CryneHTsl JOKHBI MOAXOIUTHh K CaMOCTOSITENILHOM padoTe KaKk K HaWBa)KHEUILIEMY
CPEICTBY 3aKpEIUICHUSI U Pa3BUTHUSl TEOPETHUUECKUX 3HAHUM, BBIPAOOTKE €IUHCTBA B3IJISIOB HA
OTJICIbHBIC BOMIPOCKHI Kypca, TPHOOPETEHUS ONPEICIICHHBIX HABBIKOB M MCIOIB30BaHUS Mpodec-
CUOHAJILHOW JIUTEPaTypBHI.

9.5 MeToauuyecKue YKa3aHus AJsd oﬁyqammnxca 0 OCBOCHHIO JTUCHMIIIIMHBI

[lpyn wM3ydeHMM AWMCHMIUIMHBI OOYYArOIIUMCS II€JIECO00PAa3HO BBIIONHATH CIEAYIOIINE
PEKOMEH 1IN

1. 3ydenue y4eOHOM TUCHUILTMHBI JJOJDKHO BECTHCh CUCTEMAaTHYECKU.

2. Ilocne u3y4yeHus Kakoro-aubo paszzaerna mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuaiaM
PEKOMEHIYETCs 0 MTaMSITH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPECICHNUS, IOHATHS pa3Jie-
na.

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

4. Bcs TemaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITENBHO, 33/1a€TCsl HA JIGKLUAX TPero-
naBaresneM. VMM jke 1aloTcsi HCTOYHHKY (B TMIEPBYIO OYepeb BHOBb M3JAHHBIC B MEPHOAMYECKON
Hay4HOH JIUTEpaType) It Oosee JeTanbHOr0 TOHMMAaHHS BOIIPOCOB, 03BYYEHHBIX Ha JICKIIWH.

[Ipu camocTosATensHON TPOPaObOTKE Kypca 00ydaromuecs T0JDKHBIL:

* IPOCMATPHUBATh OCHOBHBIE OIPECICHUS U (DaKThI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIMOHHOM 3aHSITHU MaTepHaj W JOIOJHUTH
€ro ¢ Y4eTOM PEeKOMEHIOBAaHHOH 110 JAHHOW TeMe JIUTEPaTyphI;

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

* CAMOCTOSITEJILHO BBIMOIHATH 33aHNUs1, aHAJOTUYHBIE MPEIaraeMbIM Ha 3aHSATHIX;

* MICTIONIb30BAaTh ISl CAMOIIPOBEPKU MaTepHaibl POH/IA OLICHOYHBIX CPE/ICTB.

8 Omnucanue MaTepuaIbHO-TEXHUYECKOr0 o0ecneyeHns, He00X0AUMOro i
ocyuiecTBJIeHHs 00pa30BaTEeIbHOIO NMpoIecca Mo JUCHUIINHE (MOLYJII0)

10.1 YueOHo-1a00paTOpHOE 060PYI0BaHNE
OtcyrcTBYyeT

10.2 TexHu4eckue M 3JJeKTPOHHBIE CPeCTBA 00y4eHUSs

JlekuMoHHbIE 3aAHATHS (NPU HATUYUL).

Aynuropun JyTsl ISKIIMOHHBIX 3aHATHH YKOMIUICKTOBAHBI MEOCIBIO U TEXHHUECKUMU CPE/I-
CTBaMU OOYYEHHUS, CIY>KAIllUMH JAJIsl PEeACTaBIeHUsT yueOHOW MH(pOpMAIK OONbIION ayanuTo-
pun (HaOOpbI JAEMOHCTPALMOHHOTO 000pYAOBaHUS (IIPOEKTOP, SKpaH, KOMIBIOTEP/HOYTOYK),
yueOHO-HarJIsJHbIe TOCOOHS, TEeMAaTHYECKHUE UILTIOCTPALIHH).

IIpakTuyeckne 3aHATHSA (NPU HATUYUU).

Aynuropuu ISl IPAKTHYECKUX 3aHATUH YKOMILIEKTOBAHBI CIICIMATN3UPOBAHHON Mebe-
JBI0 U TEXHUYECKUMH CPEACTBAMU 00yUeHUs (TIPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK).

CamocrositenbHas padoTa.

[TomereHust 1y1si CaMOCTOSATEIBLHON paOOThl OCHAIICHBI KOMIBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO TIOJIKITIOUEHHS K ceTH «VIHTepHeT» U JOCTYNOM K SJIEKTPOHHOU HH(POPMAIIMOHHO -
oOpazoBarenbHol cpene KHAT'Y:

- yutanbHbIi 3a1 HTh KHAT'Y;

- KOMIIBIOTEpHBIC Ki1acchl (ayn. 225 kopiyc Ne 3).

14



9 MHHble cBeaeHUA

MeToauuyecKue PECKOMEHIANIMH 110 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAAMH 310POBbA U UHBAJIMAOB

OcBoeHMe MUCHUIUIMHBI O0YUYaIOIUMUCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 370POBbS
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JPYTUMHU OOYUYAIOUIUMHUCS, TaK MU B OTACIHHBIX
rpynnax. [Ipenmnonaratorcs cnenuaibHble YCIOBHS IS OJIydeHus: 00pa3oBaHusl 00y4aromuMHU-
Csl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI.

[Tpodeccopcko-nienarorn4eckiii cocTaB 3HAKOMHUTCS € TICUXOJIOT0-(PU3NOIOTHYECKUMU
OCOOCHHOCTSIMU OOYYArOIIMXCs MHBAIUOB U JIUI[ C OTPAHMYECHHBIMH BO3MOXKHOCTSIMH 3/10PO-
Bbs, UHJIMBUyaJbHBIMU MPOTpaMMaMH peadMIMTaluu WHBaINAOB (mpu Hamuuuu). [Ipun HEoO-
XOJUMOCTH OCYIIECTBIISICTCS JIOMOJHUTENbHAS MOJACPKKa MPENogaBaHus ThIOTOPaMH, ICUXO0-
JIOTaMH, COI[MAIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTCTBHM ¢ METOIMYECKUMU peKoMeHaanusMu Munoopuayku PO (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEIoJIaraeTcs MCIOIb30BaTh COIMAIbHO-aKTHUBHBIC U pe-
(JIeKCUBHBIC METOBI OOYYCHHSI, TEXHOJIOTUU COIMOKYIBTYPHON peabUIUTAINH C IIEJIBI0 OKa3a-
HUS NOMOILY B YCTAHOBJIEHUU TOJIHOLUEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUHN C IPYrUMU CTYJECH-
TaMH, CO3JaHIH KOM(POPTHOTO TICUXOJIOTMYECKOTO KIIMMaTa B CTyAeHUeCKol rpymme. [logdop u
pa3paboTKa y4yeOHBIX MAaTepUAIOB MPOU3BOJIATCS C YYETOM IMPEAOCTABICHUS MaTepualia B pas-
JUYHBIX (OpMax: ayAHalbHOHM, BU3YaIbHOW, C WCIOJB30BAHUEM CIICIIHATBHBIX TEXHUYCCKHX
CPEICTB U MHPOPMAIIHOHHBIX CUCTEM.

OcBoenue nucuumuivabl Juiamu ¢ OB3 ocyliecTBisieTcss ¢ UCIOJb30BaHUEM CPEACTB
o0OydeHus O0ILero M crenuaibHOro Ha3HaueHus (MepCOHATBHOTO U KOJUIEKTUBHOTO HCIOIB30-
BaHMs). MaTepuanbHO-TEXHUUYECKOE 00ECIICUCHHE TPEeIyCMaTPUBAET MPUCIIOCOOICHUE ayAUTO-
puii k Hyxz1am aun ¢ OB3.

®dopma MpoBeJEHUS aTTECTAIMU ISl CTYJEHTOB-UHBAIUJIOB YCTAHABIMBACTCS C YUETOM
WHAUBUAYAIbHBIX TIcuxodusznueckux ocodeHHocreit. s crynentos ¢ OB3 mpenycmaTtpuBaet-
sl JocTyIHas (hopMa PEIOCTABIICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, 3 UMEHHO:

- B T[IEYaTHOW WM DJIEKTPOHHOM (opme (s ULl € HapYUICHUSIMH OIOPHO-
JIBUTATEIHLHOTO ammapara);

- B IMe4aTHOHM (hopMe WU DIEKTPOHHOM opMe C YBETUUCHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYIIEHUSIMH CIIyXa, PEUH, 3pCHHUS);

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHus BCAYX (IS JTUI] C HAPYIICHUSIMH 3PEHUS).

CryneHTaM C MHBIMIHOCTHIO YBEJIMYHMBACTCS BPEMsl Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJbHBIE BOMPOCHL. JIJi TakUX CTYIAEHTOB IMpeaycMaTpuBaeTcsl AOCTyMHas Gopma mpeaocTaB-
JICHUsI OTBETOB Ha 3aJ]aHusl, a UMEHHO:

- MIMCBMEHHO Ha OyMare WM HaOOpOM OTBETOB Ha KOMIIBIOTEPE (sl JIUI] C HAPYIICHU -
MU CcllyXa, peuH);

- BLIOOPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB C MCIOIH30BAHUEM YCIYT aCCUCTEHTA (s
JIUI] C HAPYIICHUSIMUA OMTOPHO-/IBUTATEIILHOTO aIlapara);

* YCTHO (IU1s1 JIULL C HAPYLIEHUSAMHU 3PEHUS], OTIOPHO-IBUTaTEIBHOTO anmnapara).

[Tpu HEOOXOAUMOCTH ISl 0OYUAIOIIUXCSl ¢ MHBATMIHOCTHIO MPOIEAypa OIEHUBAHUS pe-
3y/IbTaTOB OOYUEHHUS MOKET MPOBOJIUTHCS B HECKOJIBKO ITAIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB1
10 AMCIHILINHE

MareMaTHuKa

Hanpanenune noaroToBku

24.03.04 "Aeuacmpoenue”

HanpasnenHocts (mpoduib) Camonémocmpoenue
00pa30BaTeNbHOM POrpaMMbl
KBanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2020
(no yueoHomy niawy)
®opma 00yueHus OyHas
TexHonorus 00y4eHus MPaoUYUOHHAS
Kypc Cemectp TpynoeMKocCTs, 3.€.
12 123 10

Bua npomexyTo4HON aTTecTaluu

OOGecneunBaroiiee noapas3aeicHne

Ok3zamen 3auem c oyeukou, 3auem ¢ OYeHKOU

Kadgheopa «IIM — [Ipuknaonas mamemamuxay

' B TaHHOM MPUIIOKCHUH TIPEICTABIICHBI THITOBBIE OIIEHOYHBIE CpeIcTBa. [T0THBIN KOMITIEKT
OLIEHOYHBIX CPEJCTB, BKIIOYAIONIUI BCe BapUaHTHI 331aHUH (TECTOB, KOHTPOJIBHBIX paboT u jp.),
npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJbTaTaMHi 00pa30BaTeIbHON NPOrpaMMblI

Ta6muma 1 — KomneTeHImu 1 MHANKATOPHI MX TOCTHXKCHHS

Ko n naumenoBanue

KOMIICTCHII UM

Nuaukatopel JOCTUXEHUS

[Inanupyemsble pe3yiabTaThl 00yye-
HUSI 110 IMCIMIUINHE

Oo6menpodeccnoHanbHbIC

OIIK-1. Cnocoben
PUMEHSTH eCTe-
CTBEHHOHAY4YHbBIC U
OOLIEH)KEHEPHbIE
3HAHMS, METOJIBI Ma-
TEMaTHYECKOTO aHa-
JM3a ¥ MOJICITUPOBa-
HUSI, TEOPETUIECKOTO
¥ 9KCIIEPHUMEHTAIb-
HOTO UCCIICIOBaHHS B
npodeccruoHaNbHON
JeSITeTbHOCTH

3HaeT TEOPETUUECKUE OCHOBBI €CTE-
CTBEHHOHAYYHBIX U OOLIEHHKEHEeP-
HBIX JTUCUUILITUH

YMeeT npuMeHsITh METObl MaTeMa-
TUYECKOTO aHaIM3a U MOJAEIUPOBa-
HUS B IPO(HECCUOHATILHON JesTelNb-
HOCTH

Brnaseer HaBbIKaMU TEOPETHUUECKOTO
Y DKCIEPUMEHTAIBHOIO UCCIIE0BA-
HUS B IPO(HECCUOHATTLHOU JIeSATEIb-
HOCTHU

Tabmuua 2 — [Naciopt ¢oHa OIIEHOUHBIX CPEICTB

3HaTh OCHOBHBIC JIEHCTBUS HaJl
BEKTOpPaMH U MaTpullaMu. Y METh
HCCJIEIOBATh CUCTEMBbI JINHEWHBIX
anreOpandecKux YpaBHEHHI.
YMeTh  BBIYHCIATH  MPEACIBI,
nuddepeHpoBaTh,  HAXOIUTh
OKCTPEMYMBI, HauOoJjblllee U
HAaUMEHBIIIEC 3HAYCHUE, HCCIIe-
noBath (DYHKIMKA OTHOW JCH-
CTBUTEIBHOM  MEPEMEHHOW U
GyHKIII HECKONBKUX TEepeMeH-
HBIX. YMETh BBIYHCIIATH HEOIpPE-
JICJICHHBIC, ONPE/CIICHHBIC W HE-
cOoOCTBEHHBIE HWHTErpalibl, UHTE-
rpupoBath auddepeHnaIbLHbIe
YpaBHEHUS TEPBOTO M BBICIIMX
MOPSIKOB. BianeTs mpubImxeH-
HBIMH BBIUYHCJICHHUSIMH, BBIUUCIIE-
HUE TIPEJENIOB M HHTErpajoB ¢
MTOMOIIIBIO PSIJIOB.

KonTtposmpyembie ®opmupyemass | Hammenosanue
paszaeJbl (TeMbl) KOMIIeTeHIUSsl OLIEHOYHOI0 Iloxka3aTenu oueHKu
AUCHMILTHHBI CpeacTBa
JIuneiinas aaredpa. Ana- OIlK-1 PacuerHo- JleMOHCTpHUpYET HpaKTHye-
JUTHYECKAsl TeOMeTPHs rpaguyeckass | CKOC HCIOIb30BaHHE MaTe-
paboTa MaTHYECKHX METOJIOB U aHa-
JUTUYECKUX AJITOPUTMOB JIJIst
aHaIM3a 3a/1a4
IIpenen u npousBoaHas OIlK-1 Kontponenas | /leMoHCTpUpyeT mpakTuye-
byHkn pabota CKOE€ HCIIONBb30BAaHUE MaTe-
MaTHYECKHX METOJIOB U aHa-
JUTHYECKUX aITOPUTMOB JJIst
aHaIM3a 3a/1a4
AHAJIUTHYECKANA Fe0MeT- OIIK-1 Tect OcyiecTBisieT BEIOOP Mate-
pust MaTUYeCKUX Olepaluid
AHAJTMTUYECKUX aJTOPUTMOB
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JUIsL pELICHUs TEKyIeHd Ma-
TEMaTHYECKOH 3aaun
IIpumeHnenne mpous3BoI- OIIK-1 PacueTHo- JleMOoHCTpUpyeT mpaKTUye-
HOM rpaduyeckas CKO€ HCIIOJIb30BAHUE MaTe-
pabota MaTUYECKUX METOJOB U aHa-
JUTUYECKUX aJITOPUTMOB ISt
aHaju3a 3a/jad
DYyHKUUH OJHOH nepe- OIlK-1 KontponbHas | JleMOHCTpupyeT mpakThye-
menHoii. Heonpenesien- pabora CKO€ HCIIOJIIb30BAaHUE MaTe-
Hblil MHTerpal MaTHYECKMX METOIOB U aHa-
JUTUYECKUX aJTOPUTMOB ISt
aHaJIM3a 3a/1a4y
JuddepeHunanbHOE HC- OIlK-1 Tect Ocy1ecTBisieT BHIOOp Mate-
qyucjaenne QyHKIUA 0/1- MaTUYECKUX OIepanmuid u
HOH nepemMeHHoH AQHAJIMTUYECKUX aAllT'OPUTMOB
JUIS pELICHUsl TEKyleh Ma-
TEMaTUYECKOW 3aa4u
OO0bikHOBeHHBbIE 1] Pe- OIIK-1 PacueTHo- JleMoHCTpHUpYyeT IpakTHye-
peHuMaIbHbIE YPABHe- rpaguyeckass | CKOC HCIIOIB30BaHHE MaTe-
HUS pabota MaTUYECKUX METOJOB U aHa-
JUTUYECKUX aJTOPUTMOB ISt
aHaju3a 3aj1a4d
Paabi OIlK-1 KontposbHast | JleMOHCTpUpyeT IpakTH4e-
pabora CKO€ HCIIOIb30BAaHUE MaTe-
MaTUYECKUX METOJIOB U aHa-
JUTUYECKUX aJTOPUTMOB ISt
aHaJIn3a 3a/1a4y
HNuTerpajbHble HCUHC- OIlK-1 Tect OcyiecTBisieT BEIOOP Mate-
JeHusi QyHKUUH OTHOU MaTHYECKUX  Omepamuii |
nepemMeHHoH AHATMTHYECKUX aJTOPUTMOB
JUISL pEelIeHHs] TeKyIlleHh Ma-
TEeMaTUYECKOU 3aauu

2 MeToanueckne MaTepHAaJibl, ONpeIe/IA0NHe MPOLeayPhbl OlleHUBAHUS 3HAHWI,
YMeHM, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepU3yoLme npouecc
(opMupoBaHusa KOMNIETEHIH

MGTOI[I/ILIGCKI/IG MaTepHuaJibl, OMMPECACIAIONHNE TPOUCAYPbl OLCHUBAHUSA 3HaHPII>i, YMCHI/II\/’I,
HaBBIKOB U (I/IJ'II/I) OIlbITa ACATCIbHOCTH, IPCACTABIICHBI B BUAC TEXHOJIOTHYCCKOM KapTbl JUCLIH-

winHbI (Tabnuia 3).

Tabmuua 3 — TexHoNornyeckas kapra

HaumenoBa-
HIkana
HHE Cpoku — Kpurtepun
OLICHOYHOI0 | BBINOJHEHUSs! — OLICHUBAHMS
cpeicCTBa
1 cemectp
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxku
BbINOJTHEHH S

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

Iip

OMENCYmouUnan

ammecmauun

6 ghopme Ik3amen

PacuerHo-
rpadudeckas
pabora

8 Henens

15 OamnoB

15 GamioB - CTYIEHT MOJHOCTBIO BHI-
MOJIHUJI 3aJlaHue, MOKa3al OTIIMYHBIC
YMEHUSI U HABBIKM B paMKaX YCBOCH-
HOro Yy4yeOHOro Marepuana, KOH-
TpoJibHasE pabora odopmieHa akky-
paTHO U B COOTBETCTBHH C TPEIbSB-
JSIEMBIMHU TPEOOBaHUSMH.

10 6amtoB - CTyIEHT MOJIHOCTBIO BBI-
MOJIHWIT 3aJlaHue, T0Ka3ajl XOPOIIHe
YMEHHUSI HABBIKH B paMKaxX YCBOCHHOTO
ydeOHOro Marepuanga, HO HE CMOr
000CHOBATh OMNTUMAJIBLHOCTH MPEIJIO-
JKEHHOTO PCUICHUS, O0nyujervbl 00HA
unu 08e Hemo4Hocmu, €CTb HEJIOCTaT-
KH B 0ohopMIICHHH.

6 6aitoB - CTyACHT IMOJTHOCTHIO BBI-
MIOJIHWJI 3a/IaHKE, HO JIOMYCTHJI CYIIIe-
CTBEHHBIC HETOYHOCTH U TpyObIe
omMOKH, HE MPOSBHI YMEHHUs IIpa-
BUJILHO WHTEPIPETHPOBATH ITOTYICH-
HbIC PE3yJIbTAaThl, KauecTBO odopmiie-
HUS UMECT HEJOCTAaTOYHBIA YPOBECHB.
0 O6amnoB - CTyaeHT HE MOJHOCTBHIO
BBITIOJTHWI 33JaHHe, TPU 3TOM IPO-
SIBIJI HEJAOCTAaTOYHBIA ypPOBEHb YyMe-
HUI M HaBBIKOB, a TaK)Ke HECIIOCOOCH
MOSICHUTD TTOJIYYEHHBIH Pe3yNbTarT.

KoHnTtponbHas
pabota

14 wenens

15 6ammoB

15 6amnoB - CTyeHT MOTHOCTHIO BHI-
MOJTHUJ 33J]aHHe KOHTPOIBHOUM pado-
ThI, TOKa3aJl OTIUYHBIE yMCHHUS H
HaBBIKM B paMKax yCBOEHHOTO y4eO-
HOTO MaTepuasa, KOHTPOoJbHas padoTa
oopmIIeHa aKKypaTHO U B COOTBET-
CTBUU C TPEIBABISIEMBIMH TpeOOBa-
HUSIMU.

10 6amnoB - CTyIeHT MOTHOCTHIO BHI-
MOJTHUJ 33J]aHhe KOHTPOIBHOU pabo-
ThI, TIOKA3aJI XOPOIIIUE YMCHHS HABHI-
KH B PaMKaX YCBOEHHOrO y4eOHOTO
Marepuaiga, HO HE CMOT OOOCHOBAThH
ONTUMAIBHOCTh MPEAJIOKEHHOTO pe-
MIEHUs, TOMYIIEHbl OJHA WJIH JIBE He-
TOYHOCTH, €CTh HEJJOCTaTKU B 0POpM-
JICHUH KOHTPOJIbHON pabOTHI.

5 6amioB - CTyIEHT MOJHOCTHIO BHI-
TIOJTHIJI 3aJ]JaHue KOHTPOJIBHON pabo-
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxku
BbINOJTHEHH S

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

TBI, HO JOMYCTHJI CYIICCTBEHHBIC HE-
TOYHOCTH U TPyObIe OMMOKH, HE TIPO-
SIBHJI YMCHUsSI TIPAaBWJIBHO WHTEPIIpe-
TUPOBATh IMOJIYYCHHBIC PE3YJIbTATHI,
Ka4ecTBO O(OPMIICHUST KOHTPOJILHOU
paboThl MMEET HEIOCTaTOYHBIA YpO-
BCHb.

0 OamnoB - CTyACHT HE IOJHOCTBHIO
BBITTOJIHWII 33J[aHWe KOHTPOJIBHOH pa-
OOTBI, IIPU A3TOM MPOSBHI HEIOCTa-
TOYHBIN YpOBEHb YMEHUN M HABBIKOB,
a TaKXe HECTOCOOCH IMOSICHUTH TOITY-
YCHHBIH Pe3y/IbTaT.

3 Tect

10 Henens

10 6amoB

10 6aymmoB - 91-100% mnpaBUIBHBIX
OTBETOB — BBICOKHMI YpOBEHb 3HAHWIA,
YMEHHI U HaBBIKOB;

8 OammoB - 71-90% % mnpaBUIBHBIX
OTBETOB — JIOCTATOYHO BBICOKHM ypO-
BEHb 3HAHUM, YMEHHUI U HABBIKOB;

5 6amoB - 61-70% mpaBHIBHBIX OT-
BETOB — CpPEIHHUM YpOBEHb 3HAHUM,
YMEHHI U HaBBIKOB;

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

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

Texymuil KOHTPOJIb:

40 0ayuIoB

DK3aMeH:

60 GamtoB

60 OamnoB - 91-100% mpaBUIBHBIX
OTBETOB — BBICOKHMI YpPOBEHb 3HAHW,
YMEHUH U HAaBBIKOB;

50 6amnoB - 71-90% % mnpaBUIIBHBIX
OTBETOB — JIOCTaTOYHO BBICOKHH ypo-
BEHb 3HAHWI, YMEHHI1 U HABBIKOB;

40 6annoB - 61-70% mpaBUIBHBIX OT-
BETOB — CPEIHMI YypOBEHb 3HAHUM,
YMEHUH U HABBIKOB;

30 6amna - 51-60% npaBUIBHBIX OTBE-
TOB — HU3KUM YpOBEHb 3HAHUU, yme-
HUH 1 HABBIKOB;

0 6amnoB - 0-50% mpaBUIBHBIX OTBE-
TOB — OYE€Hb HU3KHW YPOBEHb 3HAHUM,
YMEHUH U HAaBHIKOB;

HUTOTI'O:

100 6aoB

Kpurepun oneHkn pe3yibTaToB 00y4eHHUsI 110 AMCHHUILIMHE:
0 — 64 % oT MaKCUMaJIbHO BO3MOXXHOIH CyMMBI 0OaJJIOB — «HEY/IOBJIETBOPUTEIHLHO» (HEJOCTa-
TOYHBII YPOBEHb I IPOMEXKYTOUHOM aTTeCTallH M0 JUCLMILIUHE);
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxku
BbINOJTHEHH S

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

65 — 74 % oT MaKCUMAaJIbHO BO3MOKHOW CyMMBI OQJIJIOB — «yJIOBJIIETBOPUTEIHHO» (ITOPOTOBBII
(MUHUMAJILHBIN) YPOBEHB);
75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CPeIHUN YPOBEHbD);

85 — 100 % ot mMakcuManbHO BO3MOKHOM CyMMBbI 0ajiIOB — «OTJIMYHO» (BBICOKUN (MaKCH-

MaJIbHbIN) YPOBEHbB)

2 cemecTp

Ilpomesicymounas ammecmayus 6 popme 33auem c OUeHKoU

1 PacueTHo-
rpadudeckas
pabora

& Hemens

15 6ammoB

15 0amiIoB - CTYACHT IOJHOCTBIO BBI-
MOJIHWJI 3aJlaHue, TI0Ka3ajl OTIUYHBIC
YMECHUSI U HABBIKM B paMKaX YCBOCH-
HOTO y4eOHOro wmaTepuaia, KOH-
TpoJibHass pabora odopmicHa akKy-
paTHO M B COOTBETCTBHH C IPEIbSIB-
JSIEMBIMHU TPEOOBAHUSIMH.

10 6aymoB - CTyIEHT MOJHOCTBIO BHI-
MOJTHWJI 3a/IaHHe, TIOKa3aJl XOPOIIHe
YMEHUS HaBBIKH B PaMKax YCBOCHHOTO
y4eOHOro Marepuaia, HO HE CMOr
000CHOBaTh ONTUMAJIBLHOCTH IPEIJIO-
KEHHOTO PEUICHUs, 00nyujeHbl 00HA
unu 08e HemouyHocmu, €CTb HEJIOCTaT-
KH B O()OPMIICHHH.

6 6amioB - CTyIEHT IMOJHOCTHIO BHI-
TIOJTHWJT 3a/IaHUe, HO JIOMYCTHII CYIIIe-
CTBCHHBIC HETOYHOCTH U TIpyObIe
OIMOKK, HE TPOSBHI YMEHHS IIpa-
BUJILHO WHTEPIPETUPOBATH IOIYYCH-
HbI€ pe3y/lbTaThl, KAYeCTBO odopmIe-
HUS UMEET HEeJIOCTATOYHBIH YPOBCHbD.

0 O6amnoB - CTyAaeHT HE MOJHOCTBHIO
BBITIOJIHWJT 3aJlaHue, TPU DTOM IIPO-
SIBIJI HEJAOCTAaTOYHBIA ypPOBEHbH YyMe-
HUW U HaBBIKOB, a TaK)Ke HECIIOCOOCH
TTOSICHUTP ITOJTYICHHBIN PE3yJIbTaT.

2 | KonrponbHas
pabora

14 Henens

15 OamnoB

15 6amnoB - CTYIEHT MOJHOCTHIO BbI-
TOJTHWJI 3aJlaHue KOHTPOJIBHOW pabo-
ThI, TOKa3al OTIWYHbIE YMEHUS H
HaBbIKM B paMKax YCBOEHHOIO yueo-
HOT'O MaTepuaa, KOHTpOJIbHas paboTa
oopmieHa akKypaTHO W B COOTBET-
CTBUU C TPEIbSIBISEMBIMU TpeOoBa-
HUSIMU.

10 6amnoB - CTyaeHT MOTHOCTHIO BbI-
TOJTHWJI 3aJlaHue KOHTPOJIBHOW pabo-
ThI, TIOKa3aJ1 XOPOIIIUE YMEHUS HABHI-
KM B paMKaX YCBOEHHOro y4eOHOro
MaTepuasa, HO He CMOr' O00OCHOBATh
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Haumenona-
HIxana

HHE Cpoxku Kpurepun
OlleHUBAa-
OIIEHOYHOIr0 | BBINOJHEHUSs - OlleHHBAHUS
CpeAcCTBa

ONTUMAIBHOCTh TPEIJIOKEHHOTO pe-
IICHUS, JTONYIIEHBI OJIHA WJIM JBE HE-
TOYHOCTH, €CTh HEAOCTATKH B 0hopM-
JICHUH KOHTPOJIBHON PabOTEHI.

5 6amioB - CTyIEHT MOJHOCTHIO BHI-
MOJIHWJI 3aJlaHue KOHTPOJIbHOM pado-
ThI, HO JIONYCTHJI CYIICCTBEHHBIC He-
TOYHOCTH U I'pyObIC OIIMOKHU, HE MPO-
SIBUJ YMEHHUsI TPABHJIBHO HWHTEPIpE-
THPOBATh IIOJYYCHHBIC PE3YJIbTATHI,
KauecTBO O(OpMIICHHS KOHTPOIHHOU
paboThl MMEET HEIOCTaTOYHBIA YpO-
BCHb.

0 6amtoB - CTymeHT HE IOJHOCTHIO
BBITIOJIHWJI 33JIaHWe KOHTPOJIbHOW pa-
OOTBI, MPH OTOM IPOSBIII HEIOCTa-
TOYHBIA YPOBEHb YMCHUH W HaBBIKOB,
a Tak)ke HECIoCOOEeH IMOsSCHUTH MOJTY-
YEHHBIN pe3ynbTar.

3 | Tecr 10 menens 10 6amnoB 10 6aymmoB - 91-100% mnpaBUIBHBIX
OTBETOB — BBICOKHMI YpOBEHb 3HAHWIA,
YMEHHI U HaBBIKOB;

8 GamnoB - 71-90% % npaBUIBHBIX
OTBETOB — JIOCTATOYHO BBICOKHM ypO-
BEHb 3HAHUM, YMEHHUI U HABBIKOB;

5 6amoB - 61-70% mpaBHIBHBIX OT-
BETOB — CPEIHUN YpPOBEHb 3HAHUM,
YMEHUH U HAaBBIKOB;

3 Oamna - 51-60% mnpaBUIBHBIX OTBE-
TOB — HHU3KHM YPOBEHb 3HAHHMW, yme-
HHUI U HaBBIKOB;

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

Texymuil KOHTPOJIb: - 40 6annoB -

NTOI'O: - 40 6annos

Kpurtepuu oneHku pe3y/ibTaToB 00y4eHHs 10 JUCHUTLIMHE:

0 — 64 % oT MakCUMaJbHO BO3MOXHOH CyMMBI OaUIOB — «HEYIOBJIETBOPUTEIHHOY
(HeOCTaTOYHBIM YPOBEHB JJIsl MPOMEXYTOUHOM aTTEeCTAlUU 110 TUCIHILINHE);

65 — 74 % oOT MaKCHMaJbHO BO3MOXHOW CYMMBI OalUIOB — «YyJIOBJICTBOPHUTEIHLHOY

(moporoBbIi (MUHUMAJIbHBINA) YPOBEHb);

75 — 84 % 0T MaKCUMaJIbHO BO3MOXHOM CYMMBI OaJlJIOB — «XOPOILIOY» (CPeHUI YPOBEHbD);

85 — 100 % oT MakcHMMaJbHO BO3MOYKHOW CYMMBI OQJIJIOB — «OTJIUYHO» (BBICOKHU (MaKCH-
MaJIbHBIN) YPOBEHB)

3 cemecTtp
Ilpomesicymounan ammecmayun ¢ popme 3auem c OUeHKOU

1 \ Pacuerno- \ 9 Hemens \ 15 6amoB \ 15 6aniaoB - CTYAEHT TOJHOCTHIO BHI-
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxku
BbINOJTHEHH S

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

rpaduveckas
pabora

MOJIHWJI 3aJlaHue, TI0Ka3ajl OTIWYHBIC
YMECHUSI U HABBIKM B paMKaX YCBOCH-
HOTO y4eOHOro wmaTepuaia, KOH-
TpoJibHass pabora odopmicHa akKy-
paTHO W B COOTBETCTBHHU C IPEIbSIB-
JSIEMBIMU TPEOOBaHHSIMHU.

10 6aymoB - CTyIEHT MOJHOCTHIO BHI-
MOJIHWJI 3aJaHue, I0Ka3all XOPOIIHE
YMEHUS HaBBIKH B PAMKax YCBOCHHOTO
y4eOHOro Marepuana, HO HE CMOr
000CHOBATh ONTHUMAJIBLHOCTH IPEIJIO-
KEHHOTO PpEUICHUs, 00nyujeHbl 00HA
unu 08e HemouHocmu, €CTb HEJIOCTaT-
KU B O)OPMIICHHH.

6 6amioB - CTyIEHT IMOJHOCTHIO BHI-
MOJIHHMJI 3a/IaHKE, HO JIOIYCTHII CYIIIe-
CTBCHHBIC HETOYHOCTH U TIpyObIe
OIMOKHK, HE MPOSBHI YMEHHS IIpa-
BUJILHO WHTEPIPETUPOBATH IOIYYCH-
HBIC PE3YJIBTATHI, KAYeCTBO OopMmIIe-
HUS UMEET HEeJIOCTATOYHBIH YPOBCHbD.

0 6amtoB - CTymeHT HE IOJHOCTHIO
BBITIOJIHWJI 3aJlaHue, TPU ATOM IIPO-
SIBUJ HEJIOCTATOYHBI YpPOBEHb yMe-
HUW U HaBBIKOB, a TaK)Ke HECIIOCOOCH
TIOSICHUTD TTOJIYYCHHBIH PE3yIIbTaT.

KonTponbHas
paborta

15 Henens

15 0amnoB

15 6amnoB - CTYIEHT MOJHOCTHIO BbI-
TOJTHWJI 3aJlaHue KOHTPOJIBHOW pabo-
ThI, TOKa3al OTIWYHbIE YMEHUS H
HaBbIKM B paMKax YCBOEHHOIO yueo-
HOT'O MaTepuaa, KOHTpOJIbHas paboTa
oopmIIeHa aKKypaTHO U B COOTBET-
CTBUU C TpPEIbSABISEMBIMU TpeOoBa-
HUSIMHU.

10 6amnoB - CTYIEHT MOJHOCTHIO BbI-
TOJTHWJI 3aJlaHue KOHTPOJIBHOW pabo-
ThI, TIOKAa3aJl XOPOIIIUE YMEHUS HaBbI-
KM B paMKaxX YCBOEHHOro y4eOHOIo
MaTepuana, HO He cMOr O00OCHOBAaTh
ONITUMAIIFHOCTh TPEUIOKEHHOTO pe-
IIeHHUsI, TOMYIIeHBl OJIHA WU JIBE He-
TOYHOCTH, €CTh HEIOCTaTKU B 0POpPM-
JICHUH KOHTPOJIHHON pabOTHI.

5 6amioB - CTyIEHT MOJHOCTHIO BHI-
MOJIHUJI 3aJjaHue KOHTPOJILHON pabo-
ThI, HO JIONTYCTHJI CYIICCTBCHHBIC He-
TOYHOCTH U TPyObIe OMHOKH, HE TPO-
SBHJI YMEHUS TPAaBHILHO HWHTEpIIpe-
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxku
BbINOJTHEHH S

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

TUPOBATh TMOJYYECHHBIE PE3YJIbTATHI,
Ka4yecTBO O(OPMIICHUS KOHTPOJILHOM
paboThl MMEET HEIOCTATOYHBIN YpO-
BEHb.

0 O6amnoB - CTyaeHT HE MOJHOCTBHIO
BBINIOJTHWJI 3aJlaHUE KOHTPOJIBLHOU pa-
OOTBI, TP AITOM MPOSBUI HEIOCTa-
TOYHBI YPOBEHb YMEHUN W HABBIKOB,
a Tak)ke HECIOCOOEH IMOSCHUTH IOJTY-
YEHHBIN pe3ysbTar.

3 Tect

16 Henena

10 damnoB

10 6amnoB - 91-100% npaBHIBHBIX
OTBETOB — BBICOKHMI YpOBEHb 3HAHWM,
YMEHH U HABBIKOB;

8 6amoB - 71-90% % npaBUIBHBIX
OTBETOB — JIOCTaTOYHO BBICOKHI ypo-
BEHb 3HAHUM, YMEHHUM U HABBIKOB;

5 GamnoB - 61-70% mnpaBUIBHBIX OT-
BETOB — CPEIHHUM YypOBEHb 3HaHUM,
YMEHHI U HABBIKOB;

3 6amna - 51-60% mnpaBUIBHBIX OTBE-
TOB — HU3KWIl ypOBEHb 3HAHHI, yme-
HHUI ¥ HaBEIKOB;

0 6amnoB - 0-50% mpaBUIBHBIX OTBE-
TOB — OYECHb HU3KHUH YPOBEHb 3HAHUH,
YMEHH 1 HAaBBIKOB;

Texymui KOHTPOJIb:

40 6amioB

HUTOT'O:

40 6asu1oB

Kpurtepun oneHkn pe3yibTaToB 00y4eHHUsI 110 AU CHHUILIMHE:

0 — 64 % oT MakcuMMajdbHO BO3MOXKHOM CYyMMBI 0aliOB — «HEYIOBIETBOPUTEIHHOY
(HemoCTaTOUYHBINA YPOBEHD JIJISl TPOMEKYTOUHOM aTTECTAIlMH 110 TUCIUTIIINHE);
65 — 74 % oOT MaKCHMaJbHO BO3MOXHOW CYMMBI OalIOB — «YyJIOBJICTBOPHTEIHLHOY

(OporoBbIi (MUHUMATBHBIN) YPOBEHb);

75 — 84 % 0T MaKCUMaJIbHO BO3MOXHOM CYMMBI OaJlJIOB — «XOPOILOY» (CpeHUI YPOBEHbD);
85 — 100 % oT MakcCHMabHO BO3MOXKHOM CYMMBI OaJUIOB — «OTIIMYHOY (BBICOKHH (MaKCH-

MaJIbHBIN) YPOBEHbD)

3 TunoBble KOHTPOJILHBIE 32/1aHNUSI WIN HHbIE MaTePUAJIbl, He00X0AMMBbIe I
OlleHKH 3HAHWii, yMeHMIi, HABBIKOB U (WJIM) ONBITA /1eSITeIbHOCTH, XapaKTepH-
3youme npouecc popMupoBaHUs KOMIIETEHIMH B X0/1e 0CBOeHHs 00pa3oBa-
TeJIbHOM NMPOrpaMMBbl

3.1 3aganus 1Jsi TEKYLIEro KOHTPOJIS yCIIeBaeMOCTH

KP-1: «openesn, npou3BoIHas)

1. BeraucauTh npeaesibl, He UCIOIb3ys npapwio Jlomurais.
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. x* -1 _ 1-—cos 2x _ tgx —sinx

lim ————— lim ——== lim —————

o1 2x* —x? 1 x=0 C0S 7X — COS 3X =0 X(1— cos 2x)
X+4, x<-1,

2. UccnenoBates PyHKIMIO f(X)=<x’+2, —1<x<1, Ha HEMNPEpPHIBHOCTH U TO-

2X, X=>1.
CTPOUTH €€ rpaduK.
3. Haiitu y'(x):
4x+1 1 4x+1 x
miﬁ \/_arctg i(/; —e*; b, y=(sinx)*.
4. Haittu y'(x) n y"(x):
X =6c0s’t
y=e’ +4x; b "
a) ) {y:ZSin3t.

KP No2 — «bYHKIIMH HECKOJBKUX IIEPEMEHHBIX, HEOIPEACIECHHBIN HHTErPAI»

1. HaiiTu yacTHbIC MIPOU3BOIHBIC HYHKITUU

7= In(y2 —e‘x).

2. HOKEB&TB, YTO BBIIIOJIHACTCA TOXACCTBO

0%z 0%z
—+—

% _O rae z_In(x +y +2x+1)
X

3. Beruucauts HCOINIPCACIICHHBIC MHTCTPAJIbI:

3)I$m Bx D 4 -

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

—X

KP No3 — «psaabi»

1) WccrnenoBaTh Ha CXOAUMOCTD YHCIOBBIE PSI/IbI:

2) Haiiti 006:1aCTh CXOAMMOCTH PSIIOB:
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) St 0) 3y S

n3"
3) Beruncauth ¢ TouHOCTHIO & =0,001:

a) L b) [+ x .

PacuerHo-rpacdhmnueckue padorTnl

PI'P-1: «JIuHeiiHasg anreOpa U aHAIUTHYECKAS TE€OMETPHS)

1 3 1 2 -2
-4 0 3 0 O
1. Berunciuth OInpecaAcCIIUTEIb (-3 3 1 -2 5, UCIIOJIB3Y:
0 3 0 0 2
1 2 -1 6 1

a) pas3IoXKCeHHE IO 2-0i CTPOKE;
b) pasznoxenue mo 4-omy ctooIy;
C) metoa 3¢(HEeKTUBHOTO MOHMKECHHUS TOPSIIKA.

2. HUccaenoBaTh cCUCTEMY Ha COBMECTHOCTb. B cilydae COBMECTHOCTH PELIHTH €E:
a) ITo popmynam Kpamepa;
b) C momomrso 00paTHON MaTPHIIHI;
c) Metomom l"aycca.

X, +2X, +3X, =-11,
4%, —2X, +5X; + X, =-11,
—2X, +3X, + X5 +2X, =3,
X, + X, —4X; +8x, =-11.
3. HccmenoBarh cucteMy Ha COBMECTHOCTh. B Cilydyae COBMECTHOCTH PEIINTH €€
JHOOBIM METOJIOM:

2%, + X, =Xy — X, + X5 =1,
X, —2X, + X3 + X, —2X%; =0,
—AX, —2X, +2X; + 2X, —2X; = 2.
4. JlaHbl ypaBHEHUS BbICOT TpeyroiabHuka ABC 2X -3y +1=0, Xx+2y+1=0mu
KOOpAMHATHI ero Bepmuubl A(2,3). Haiitu ypaBHenus ctropon AB u AC tpe-

YTOJIbHHKA.
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5. COCTaBUTh ypaBHEHHE ILIOCKOCTH, HPOXoJsileil uepes Touky M(2,3,-1) u nps-
Myro X =t—-3,y=2t+5,z=-3t+1.

6. COCTaBUTh YypaBHEHHE ILIOCKOCTH, NpOXOojsmel uepes Touku A(2,3,-1),
B(1,1,4) nepneHauKyIApHO K MIockocTu 2X — 4y + 32 +2 = 0.

7. TlokasaTk, 4TO HPSMBIE %:y—_zlzé n3Xx+y-52+1=0,2x+3y-82+3=0
TIEPIICHIUKYISPHBIL.

8. CocTaBUTh KaHOHMYECKHE YpaBHEHHUS TMPSAMOU, MPOXOIAIICH dYepe3 TOUYKy
M(1,-5,3) meprneHauKyIspHO K mpaMeIM X = 3t + 1,y =-t—-52=2t+3 u

y-2 z+1

X i+l
2 3 -1

PI'P-2 "npumenenune npon3BogHoOM"

1. 3ammcarh ypaBHEHHE KacaTelIbHOM K KPHBOH Y =X’ —7X+4 B TOYKe C abcImc-
cor X = 1.

2. 3aKOH JBIKEHUS MATEPUATHLHON ToUkH S =3t+t>. Halitn ckopocTh ee JBHKe-
HUSl B MOMEHT Bpemenu t = 2C.

3. Haiitu npenensl, ucnons3ys npaBuio Jlonurans:
. Inx . Inx
b. lim—; b. lim——.
x—1 Cth x—-1 Cth
4. OxHO uMmeeT (GopMmy HPSMOYIOJIbHHMKA, 3aBEpUIEHHOro mnoiykpyrom. Ilepu-
MeTp OokHa paBeH 15 m. Ilpu kakom panuyce moiaykpyra oKHO OyJeT Mmpomyc-

KaTh HAMOOJIbIIIEE KOJMYECTBO CBETA?

5. IlpoBectu momHoe uccnegoBaHUE (PYHKIUU Y =

buk.

. 3
6. Haiftm HammensbIiee M HauOOJbINIee 3HAUYCHUS (PYHKITUU Y = 7+cosx Ha OT-

T
0, —|.
pe31<e{ 2}

U TIOCTPOUTH €€ Ipa-

Xx+1
(x-1)°

PI'P-3 "00bIkHOBEHHBIE b dDEPEHIINATBHBIE VDABHEHUS"

1) Haiitu o61uiee pemenue nudpepeHnalbHbIX YpaBHEHUN

a) (x2 +1)y’+4xy =3;
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b) y"+2y(y) =0;
C) X2ym — (yn)z 1

d) y"—2y +5y=10e " cos2x.

2) 3amucatb ypaBHEHHE KPUBOH, rpoxosiieit uepe3 Touky A (0, 2), eciu u3BecT-
HO, YTO YTJI0BOW KO3 UIUEHT KacaTeJbHOU B JIIOOOW €€ TOYKE paBHSETCS Op-
JIMHATE 3TOM TOUKH, YBETUYCHHOM B 3 pasa.

3.2 3aganus ISl IPOMEKYTOYHOM aTTecTAllNU

KoHTpobHbIE BONPOCHI K IK3aMEHY

1.  HuterpupoBaHue palMoOHAIbHBIX JpOOEH.

2.  HuTerpupoBaHuE TPUTOHOMETPHUECKUX BBIPAKECHUH.

3.  HHTrerpupoBaHHe UpPALNOHATBHBIX BHIPAKECHHI.

4.  OmnpenenenHsli uHTErpan. CBoicTBa OnpeaesieHHOI0 HHTErpaa.

5. OrmpeneneHHbplii MHTErpajl ¢ IMEPEMEHHBIM BepXHUM mpenenoMm. Popmyna HeroToHa-
JleliOHMLIA.

6. 3ameHa mepeMeHHOW B ompenesieHHOM HHTerpaine. MHrterpupoBanue no yactsaM. HecoO-
CTBEHHbIE HHTETPAIbI.

7.  HecoOGcTBeHHbIE HHTETPAIBI.

8.  Brruncrienue miomanei miockux Guryp.

9.  Brruncrienue JUIMHBI IyT'H KPUBOH B IPSIMOYTOJIBHBIX KOOPIUHATAX.

10. Beruucienue JUIMHBI IyT'M KPUBOW B MOJISIPHON CUCTEME KOOPMHAT.

11. Beluucienue JUIMHBI JyT'M KPUBOM, 33JaHHON TapaMeTPHUECKH.

12. Beluucienue oobemMa Tena BpalieHusl.

13. BeprunciieHue IO Iu MOBEPXHOCTH TENIa BPAIICHHUS.

14. Jluneiinsle quddepeHnraibHble ypaBHEeHUS epBoro nopsaka. Pemenune 3agaun Komm.

15. Juddepenunanbuble ypaBHEHUs B MOJHBIX TuddepeHnuanax. Y pasuenus bepuymnu. Pe-

MICHUEC 3aJa4n Komin.

16.

Juddepennnanbable ypaBHEHUsT BTOPOTO MOPsIKA, JOMYCKAIOIIKUE MOHWKEHHE MOPSIKa.

Pemenne 3amauun Komiu.

17.

JInHeiinpie OIHOPOJHBIC YPAaBHCHUS BBICIIHNX ITOPAAKOB. OHpC)ICJ'II/ITCJIB BpOHCKOF 0.
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18. JluneliHble OMHOPOMHBIE YPAaBHEHHS BBICIIUX IMOPSIKOB C MOCTOSHHBIMU Kod(duimenrta-
Mu. Pemenue 3anaun Komm.

19. JluneiiHble HEOMHOPOAHBIE YPABHEHUS BBICIIUX MOPSAKOB C MOCTOSHHBIMU KOX((UIIUEH-
TaMHU CO CHEIUAIBHON MPaBON YacThIO.

Tunoswle JK3aMeHalIMOHHbIE 322N

1. 2xy"y' =y'?
5 l+y12_2yyﬂzo;
” 72

3. Y +Yy =

" ’ 3x
4. Y '—4y'+3y=xe
5. y”_2y/_8y:X2;
6. Jnsa nuddepenunanbHOro ypaBHeHus pemuTh 3aaady Koy, ecnu:

y'(x? +1)=2xy’, »(0)=1,'(0)=3.

7. j?’ﬂ/_—zxd [+/3+ xdx jg (gx . [—3xdx J“lHnZde [sin3x - cos 5xdx
X —

V3-2x2 X

dx
I~°’\/(2x +1)° ++/2x+1

8. Berancinth HeCOOCTBEHHBIHM HUHTCrpaJI NJIN A0Ka3aThb €ro pacxoaJuMoOCThb:

< dx

a) [——
xInx

9. HaiiTu miomans Gurypsl, orpaHU4eHHON JIMHUSAMU:

xy=4 x+y-5=0
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Jlucr perucrpanuu usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomnuectBo
CTpaHMI]
A3MEHEHUS

IMoamuce
paspaboTunka

PIIJT
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