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1 OOume mooKeHus

Pabouas nmporpamMma qucuuIuinHbl «MaTeMaTHKa» COCTaBlIeHA B COOTBETCTBUH C TPeOo-
BaHMAMH (heIepaTbHOrO TOCYJapCTBEHHOTO 00pa30BaTENBFHOIO CTAHAAPTA, YTBEPKICHHOTO
nprka3oM MuHucTepcTBa 006pa3zoBanus U Hayku Poccuiickoit @enepannu Ne 927 ot 19.09.2017,
¥ OCHOBHOH mIpodeccroHaIbHOM 00pa3oBaTeNbHON MPOrpaMMbl MOATOTOBKH «lIpoMbiiieHHas

AJIEKTPOHMKA» 110 HarpasieHuto 11.03.04 "OnekTpoHnKa U HAHOAIEKTPOHUKA'".

3anaun Lenbto u3y4yeHus] TUCIUILIMHBI SBIISETCS OCBOCHHE HEOOXOIMMOro Marema-

AUCITHIIINHBI TUYECKOTO amrmapara, ¢ MOMOIIbI0 KOTOPOTO pa3padaThIBAIOTCS U HUCCICIY-
I0TCS TEOPETUYECKUE U IKCIIEPUMEHTaIbHbIE MOJIENI 00BbEKTOB Mpodeccuo-
HaJIbHOW JIESITENIbHOCTH

OcHoBHbIE Jluneiinas anre6pa. BekTopHas anreOpa. AHanuTudeckas reomerpusi. Bee-

pasienbl / TeMBI | nepne B MaTemMaTnueckuii ananus. JupdepeHnuanbsHoe HeuncaeHne QyHK-

AUCIHILTAHBI MU OJHOM mepeMeHHoi. MuTerpanbpHoe ucurciaenre GyHKIUHE OIHON Ie-
pemenHOU. OYHKIINN HECKOJIbKUX NepeMeHHbIX. Jnuddepenunansusie ypas-
HeHusi. OCHOBBI Teopud (GYHKIMI KOMIUIEKCHOTO mepeMeHHOro. OCHOBBI
OIIEpallMOHHOI0 UcuuciIeHus. Teopus psioB

2 IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs MO JUCHUIINHE (MOY.I10),
COOTHECEHHBIX C HHIMKATOPAMH JOCTUKEHHS] KOMIIeTeHIIUH

[Tporiecc u3ydeHus MUCHUIUTMHBI «MareMaTuka» HamnpaplieH Ha (OPMHUPOBAHHE CIICY-
foiux komneteHnuii B cootBeTcTBrr ¢ ®I'OC BO u ocHOBHOIT 00pa3oBaTeNbHON MpOrpaMmon

(Tabmuma 1):

Tabmuna 1 — KomnereHiu 1 HHIUKATOPBI UX JTOCTHKCHUS

Kon o ®I'OC | MHaukatopsl JOCTHXKEHUS [Imanupyemslie pe3yibTaTsl
00y4eHHS IO TUCHIUIITNHE
O6menpodeccuoHaabHbIE
OIIK-1. Cmo- | OIIK-1.1. 3HaTh OCHOBHBIE TEOPETHUUECKUE CBEICHUS JIU-
COOCH HCIIONb-  3HaeT GyHIaMeHTaNbHBIE HEWHON U BEKTOPHOU aJIreOpbl, aHATUTHIECKOM
30BaTh  MOJO- | saoup mpUpobl, OCHOB- [COMETPHH, TEOPHH MpENENoB, muddepeHiu-
JKeHUS, 3aKo- JTBHOTO M MHTETPAJIBbHOTO UCYHCICHUS] (yHK-
Hble (U3HYECKUE U MaTeMa- . .
HbBl U METOJbI IIUU OJTHOW MepeMeHHOH, nuddepeHInanIbHOro
eCTECTBEHHBIX 1 1CCKHC 3AKOHBI UCUYUCIICHUST (YHKIUNA HECKOJIbKUX TePEeMEH-
HAayK U Mare- OIlK-1.2. HBIX, TEOPUH PAIOB U AuQdepeHIrnaIbHbIX
MAaTUKH i YMEET TNPUMEHATH (pusnde- yYpaBHEHUH, (PYHKUMH KOMILJIEKCHOTO Tiepe-
pelieHNsT 3a- CKHE 3aKOHBI U MareMaThde- MEHHOTO M ONEPALMOHHOTO MCYMCICHUS I

Jlad WHXKEHep-
HOU JiesdTelb-
HOCTH

CKUC MCTOAbI I PCIICHUA
3aa4y
NPHUKIIAIHOTO XapaKrepa
OIIK-1.3.

Bmageer HaBBRIKAMH HCHOJIb-
30BaHUs 3HAHUU (U3HKH H
MaTeMaTUKU TIPH PEIIeHUN
MPaKTUYECKHUX 3a/1a4

TCOPCTUICCKOI'O n

MPAKTUYCCKOro MPHMCEHCHUA B 3aJadax IIpo-
(beccroHaIbHOM 1eATEIbHOCTH BBITYCKHUKA
YMeTh MCHOJIh30BaTh MaTEMaTHYECKHE Orepa-
UM U AHAJIMTHYECKUE aJTOPUTMBI JJIs pelie-
HUS 327129 TPO(ECCHOHATTLHON IeATEIbHOCTH
Brnanerr HaBbIKaMM MaTeMaTHYECKOTO MOjie-
JUPOBaHUS TPH pPELIEHUH 3anad Hpodeccro-
HAJIbHOW JeSITEeIbHOCTH; aHaJIn3a pe3yJIbTaToB
pacdeToB

3 MecTo TMCHUTILIMHBI (MOYJI51) B CTPYKTYpe 00pa30oBaTe/bHON MPOrpaMMbl




Hucrumumaa «MarteMatukay u3ydaercs Ha 1, 2 kypcax B 1, 2, 3 cemecTpax.

JlucruiuiiHa BXOJIUT B coctaB Onoka 1 «/lucourmiuHbl (MOIYNIH)» W OTHOCHUTCS K
00s13aTeIbHOMN YaCTH.

J1J1s OCBOCHHUS TUCITUIUIMHBI HEOOXOIMMBI 3HAHUS, YMEHUS, HABBIKH, C(HOPMHUPOBAHHBIC B
MPOIIECCe M3yUEHUs MIKOJIBLHOTO Kypca MaTeMAaTHKH, B YaCTHOCTH, JUCHUIUIHH « eoMeTpus» u
«Aunrebpay.

3HaHUs, YMEHHUS U HAaBBIKM, CHOPMHUPOBAHHBIC TMPU U3YYCHUU JUCHUTLTAHBI
«Maremarukay, OyayT BOCTpeOOBaHbI MPU U3YYCHUH MMOCICAYIOMUX TUCIHUILIUH «Teopus Be-
POSITHOCTEH M MaTeMaTHUYEeCKasi CTAaTUCTHKAY, «DH3uKay.

4 O0beM IMCUHUILTHHBI (MOIYJISI) B 3a4€THBIX €IHHUIIAX ¢ YKA3aHHEeM KOJIHYeCcTBa
aKaJeMHYeCKHX YaCOB, BbI/IeJIEHHbIX HA KOHTAKTHYIO padoTy 00y4alommxcs ¢
npenojaasaresieM (Mo BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEJILHYIO PadoTy
00y4yarIuXxcs

OO6mmas TpyI0eMKOCTh (00beM) NUCIUIUIHHBI cocTaBiser 12 3.e., 432 akaj.4dac.
Pacnipenenenue o0bemMa AUCIMILTHHBL (MOIYJIs) IO BHIaM y4eOHBIX 3aHSITHH MPEICTaB-

JIEHO B Talimme 2.

Tabmuna 2 — O6beM TUCHUILTUHBI (MOJIYJIs) TTO BHJIAM YUEOHBIX 3aHSATHIH

Bcero akaae-

O0BeM TUCHUILTAHBI MHYECKHX Ya-
COB
OO61mas TpyA0eMKOCTh AUCHHUTUTHHBI 432
KonrakTHas aynuropHasi padora o0y4aoummxcs ¢ npenogasareseM (1o 36

BH/JIaM Y4eOHBIX 3aHSATHII), BCEro

B ToM uncie:

3aHATHA JIEKIMOHHOI0 THIIA (JIEKLUU U UHbIE YUeOHbIE 3aHSTHSL, IIPENy-
CMaTpHBaroIlKe NPEUMYILIECTBEHHYIO Nepeauy ydeOHoH HHPpOopMaLuy 1e- 18
JarOrMYeCKUMHU paOOTHUKAMM )

3aHATHA CEMUHAPCKOIO TUIA (CEMUHAPBI, TPAKTUUYECKHUE 3aHITHSI, TPaAK-
TUKYMBI, 1a00opaTopHbIe paboThl, KOJJIOKBUYMbI M MHbIE aHAJIOTUYHBIE 3a- 18
HSATHUS)

CamocrosiTe1bHas padoTa 00y4alOIIMXCs M KOHTAKTHAas padoTa, BKIIO-
Yarolas rpynoBble KOHCYJIbTAIUH, HUHIWBUAYAIBHYIO paboTy 00y4ato-
HIMXCS ¢ IpenoaBaTessiMU (B TOM YUCIIe MHIUBUYaJIbHbIE KOHCYJIbTALIUN);

o N . 379
B3aMO/ICHCTBHE B MIEKTPOHHON HH(OpMALIMOHHO-00pa30BaTEeIbHOM cpese
By3a
[TpomexyTouHas aTTecTanus 00yJarmuxcs — 3aueT ¢ OLEHKOM, 3aueT ¢ 17

OILICHKOM, DK3aMeH

5 Coaep:xanue JMCUMIIMHBI (MOAYJIS), CTPYKTYPHPOBAHHOE 10 TeMaM
(pa3nesiaM)c yKazaHHeM OTBEeICHHOI0 HA HUX KOJINYeCTBAa aKaJeMH4eCKUX
YacoB M BU/0B y4eOHOMH padoThl

Ta6muma 3 — CTpykTypa u coJiepKaHue TUCIUILTAHBI (MOTYJIs)




HawnmMeHoBaHue pa3enoB, TEM U COJCPKAHNE
Marepuaa

Bunpl yue6HO# paboThI, BKIIFOYAs camo-
CTOSITENIbHYIO Pa0OTy 00yUJaIOUINXCS U

TPYIOEMKOCTH (B Yacax)

KonTaktHas pabora npenojasa-
TeIs ¢ 00yJIaIOIIMMUCS

Jlexuuun

CemuHap-
CKHe
(npaktu-
YecKHe
3aHSTHUS)

Jlabopa-
TOPHBIE
3aHATUA

CPC

Tema 1. Jluneiinas anredpa. Bexkropnas au-
rebpa. AHajauTHdeckasi reomerpusi. [lonstue
MaTpHULbI, JeCTBUA Hal Mmarpuuamu Omnpenenu-
Tenu. OCHOBHBIE CBOWCTBA M METOJbI BBIYMCIIE-
Hus onpeaenureneii. O6parnas matpuna. Cucre-
MBI JIMHEWHBIX alreOpandyeckux ypaBHeHHU. Pe-
IIEHUE CUCTEM JIMHEHHBIX alredpanyeckux ypas-
HEHUIl MaTpU4HbIM MeTOoZoM, MeTojoM [‘aycca,
no ¢gopmynam Kpamepa. Ilonstue Bekropa. Jlu-
HellHble omepaluu Haja BekTopamu. Paznoxenue
BekTopa 1o 6azucy. Koopaunats! Bekropa. [lyinHa
BekTopa. CKansipHOE, BEKTOPHOE M CMEIIAHHOE
IIPOU3BENICHUSI BEKTOPOB, UX CBOWCTBA U IIPUJIO-
JKeHus. PaznuuHple BUIBl ypaBHEHMM IIPSAMOM Ha
IUIOCKOCTH. YPaBHEHHUs IUIOCKOCTH W IPSIMOH B
IPOCTPAHCTBE, B3AUMHOE MX PACIIOJIOKEHHE.

64

Tema 2. BBenenue B MaTeMaTHYECKUH aHAJIN3.
JudpdepeHunanbHoe HCYHCIeHHEe (GYyHKUHHU
O01HOIi mepemMeHHOii. MHOXecTBa. CriocoObI 3a-
JTaHWs MHOKECTB. [[eliCTBHS HaJ MHOKECTBAMH.
OyHKIHMH 01HOM nepeMeHHO. CrocoObl 3aaHus
¢byuknuil. Knaccupukauus Qynkumid. Ilpenen
byHkuu B Touke. OIHOCTOPOHHHUE TPEIEIbI.
beckoneuno-manpie W OECKOHEYHO-OOJIBIINE
¢byukuu. OCHOBHBIE TEOpEMBI O Mpenaenax. 3a-
MevaTelbHbIe TipeAenbl. HemnpepbBHOCTH (yHK-
I[MU B TOYKE M Ha OTpe3Ke, KIacCU(PUKAILIUI TOUEK
paspsiBa. [lonstue npowmsBogHou. [IponsBogHbIE
OCHOBHBIX 3JIeMeHTapHbIX (¢yHKIui. CBoiicTBa
npousBogHON. [Ipon3Boanble cnoxxHOM QyHKIIUHY,
oOpaTHON (GYHKIMH; 33J]aHHON HESBHO U Tapa-
MeTpudecku. Jlorapudmuyeckas MpPOU3BOIHAS.
IIpousBoaubie BbicUX NOpsAAKoB. IIpasuno Jlo-
nutand. Juddepenuuman ¢(yHKIuu, €ro reomert-
PUYECKUU CMBICI, CBOMCTBAa W NPUMEHEHHE K
NPUOJIMDKEHHBIM ~ BBIUYMCICHUSM.  JKCTPEMyM
¢GbyHKIMH. BBIMTYKIOCTh, BOTHYTOCTh M TOYKH TI€-
peruba pynkiuu. Cxema MOJIHOTO MCCIe0BaHUS

byHKIHN.

63




HawnmMeHoBaHue pa3enoB, TEM U COJCPKAHNE
Marepuaa

Bunpl yue6HO# paboThI, BKIIFOYAs camo-
CTOSITENIbHYIO Pa0OTy 00yUJaIOUINXCS U

TPYIOEMKOCTH (B Yacax)

KonTaktHas pabora npenojasa-
TeIs ¢ 00yJIaIOIIMMUCS

Jlexuuun

CemuHap-
CKHe
(npaktu-
YecKHe
3aHSTHUS)

Jlabopa-
TOPHBIE
3aHATUA

CPC

Tema 3. ®yHKIIUN HECKOJIbKHX MepeMeHHbIX.
HNuTerpajbHoe ucYUCIeHHEe (PYHKUMH OJHOM
nepeMeHHoi. [loHsTre QyHKIMU IBYX HE3aBU-
CHUMBIX TepeMeHHBbIX. CrocoObl 3amanus (QyHK-
muu. OOnacte omnpeneneHus. JIMHUM  ypOBHS.
YactHble pou3BOIHBIE (DYHKIMHA OBYX U Oosee
IIepeMEHHBIX. YacTHbIE IPOU3BOAHBIE CIOXKHOW U
HESIBHO 3ajaHHOW ¢GyHKuuu. [IponsBomHbIE BBIC-
mux nopsaakos. Ilonuslil u yacTHble nuddepen-
uaael (QYHKIUU HECKOJIBKUX HE3aBHCHMBIX IIe-
PEMEHHBIX. DKCTpeMyM (QYHKIUH JIBYX IEpPEMEH-
HBIX. YCJIOBHBIA SKCTpeMyM (YHKIMH JBYX Iie-
pemenHbIX. Hanbonbliee n HauMmeHbllee 3Haye-
HUS B 3aMKHyTOW oOnactu. [lonstue Heompene-
neHHoro mHrerpana. CpoiictBa. Hemocpencreen-
HO€ MHTErpUPOBAHUE, BBEJCHUE HOBOM IE€pEMEH-
HOW, MHTErpupoBaHue 1o yactsaMm. Murerpuposa-
HUE JIpoOHO-panMoHaNbHbIX (yHKUUH. WHTErpu-
pPOBAaHME HPPALUOHAIBHBIX W TPUIOHOMETpUYE-
ckux ¢yHkuuil. OnpeneneHHbI MHTErpal, Ieo-
METPUYECKUN CMBICI, OCHOBHBIE CBOWCTBA, BBI-
ymcieHue. [lpuiiokeHus OIpeneIeHHoro HHTe-
rpaia.

63

Tema 4. uddepenunanbubie ypapHenus. [lo-
HATHE TuddepeHanbHoro ypasHenus. Kiaccu-
¢ukanus nuddepeHaNbHbIX YpaBHEHUN 1EpBO-
ro NOpSAAKa: YpaBHEHUS C Pa3ACSIOLIMMUCS IIe-
PEMEHHBIMH, OJHOPOAHBIE AU(QepeHnaTIbHbIE
YPaBHEHHUs, JIMHEHHBIE YPABHEHMsI, ypaBHEHUE
bepHysin, ypaBHEeHUS B MOJIHBIX AU(QepeHina-
nax. JuddepennuanbHble ypaBHEHUS BBICIIMX
MOPSAJKOB, JOIMYCKAIOUIMEe MOHWKEHUE MOpsIKa.
JluHeliHble OHOPOJHBIE UM HEOJHOPOAHbIE Au(-
bepeHnnaabHble YpaBHEHHS C MOCTOSHHBIMH KO-
sppurmentamu. Cucremsl TudpepeHIHaTbHbIX
ypaBHEHUU

63

Tema 5. OcHoBbI Teopun GYHKUIHI KOMILIEKC-
HOro mnepeMeHHOro. OCHOBBI ONEPALHOHHOIO
ucunciaennsa. KommiekcHble uucna. JleWcTBus
HaJ KOMIUIEKCHBIMH uuciaMu. OCHOBHBIE 3Je-
MEHTapHbIe (YHKIIMA KOMIUIEKCHOTO MEPEMEHHO-
ro. Jluddepennmpoanre QyHKIMH KOMIUIEKCHO-

63
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HawnmMeHoBaHue pa3enoB, TEM U COJCPKAHNE
Marepuaa

Bunpl yue6HO# paboThI, BKIIFOYAs camo-
CTOSITENIbHYIO Pa0OTy 00yUJaIOUINXCS U

TPYIOEMKOCTH (B Yacax)

KonTaktHas pabora npenojasa-
TeIs ¢ 00yJIaIOIIMMUCS

Jlekuuu | Cemunap- | JlaGopa-
CKHe TOpPHBIE
(npaktu- | 3aHATHS
YecKue
3aHSTHUS)

CPC

ro nepemenHoro. YcnoBus Kommu-Pumana. Oc-
HoBHas Teopema Komm. MHTErpanbHas ¢opmyna
Komu. Opurunan u nzobpaxenue (mo Jlamnacy).
N300paxkenust npocreitmux QyHkiuii. [Ipumene-
HUE CBOWCTB mpeobpazoBanus Jlamnaca Kk HaXOX-
JICHUI0 OpPUTHMHAJIOB U u300pakeHui. PemieHue
JTUHEHHBIX nudQepeHnanbHbIX YpaBHEHUH U UX
CUCTEM ONEPALIMOHHBIM METOJIOM.

Tema 6. Teopusi psagoB. YucioBbie psjabl, OC-
HOBHbIEC MOHATHUA. Psig reoMmerpuueckoi mporpec-
cuu. HeoOXoauMblii TpU3HAK CXOAMMOCTH PAJa.
JlocTatouyHplii NPU3HAK PACXOAMMOCTH  pAla.
[Ipu3Haku cXOAMMOCTU PANIOB C MOJIOKUTEIbHBI-
MU wieHamH (IpU3HaKu cpaBHeHwus, JlamamOepa,
Komm, unterpansuseiii). Psag Jdupuxmie. 3nakore-
peMeHHbIe psiibl. AOCOJIIOTHAs U YCJIOBHAsI CXO-
JUMOCTh  PSIIOB. 3HAKOYEPEAYIOUIUECS PSbL.
[Ipusnak JleiiOnuna. @OyHKIMOHAIBHBIC PSIbI,
obmacte cxomumoctu. CrerneHHble psiibl. CBOM-
CTBa CTENEHHBIX psioB. IHTEpBan U paanyc cxo-
JMMOCTH CTeneHHOoro psiaa. Psaasl Tennopa u Ma-
KJopeHa. PaznojkeHue snemMeHTapHbIX QYHKUIUN B
psanel Makiopena. IlpumeHeHne CTeNeHHBIX psi-
10B. Psanbel @ypee. Henonnele psaasl Oypee

63

UToro
10 IMCHUILINHE

18 18 -

379

6 BHeayauTOpHasi CaMOCTOSITE/IbHAS Pa60Ta 00YYAKOIIMXCS MO AUCIUTIIHHE

(MoayJr0)

[Ipy nmnaHUpPOBAaHHHM CAMOCTOSTENHLHON pPabOTHI CTYIEHTY PEKOMEHIYEeTCs PYKOBOJ-
CTBOBAThCS CIIENYIOIIUM PACTIPEICTICHHEM YacOB Ha CaMOCTOATENbHYIO paboty (Tabnuia 4):

Tabnuna 4 — Pekomenayemoe pacnpenesieHue 4acoB Ha CAaMOCTOSTENbHYIO padoTy

KoMIOHEHTBI CaMOCTOATEIbHON PadoThI KoanyecTBo yacoB
M3y4yeHue TeoOpeTUYECKUX Pa3AesIoB JUCHUIIINHBI 100
[TonroToBKa K 3aHATHSIM CEMHHAPCKOTO THUTIA 100
[TonroroBka u oopmieHue 179
Kontponwsnas pabdora, Konrponsnas padorta, KontponsHas pabora,
PI'P, PI'P, PI'P
379




7 OueHo4HbIe CpeCcTBA IS NPOBeeHNs TeKYIero KOHTPOJIsi U
NMPOMEKYTOYHOM aTTecTAllUM 00yYAIOIIUXCS N0 JUCHUIIMHE (MOAYJII0)

q)OH[[ OLCHOYHBIX CPCACTB MJIA IMPOBCACHHA TCKYLICIO KOHTPOJA YCIICBACMOCTHU U
IPOMEKYTOYHOMN aTTeCTalluu npejactasicH B [Ipunoxenun 1.

I1onHBIA KOMILIEKT KOHTPOJIbHBIX 3aI[aHPII>’I HJIM UHBIX MAaTCcpUuaioB, HCO6XOI[I/IMBIX JJISL
OLICHUBAHHS PE3YJIbTATOB OOYYCHHS IO JUCIUILIMHE (MOMAYJI0), MPAKTHKE XPAHUTCS Ha Ka-
denpe-pazpaboTurke B OyMaKHOM H 3JIEKTPOHHOM BHJIC.

8 YuedHo-MeTOAMYeCKOEe M HHPOPMALIMOHHOE 00eciedeHne TUCIIUTITHHBI
(MoayJin)

8.1 OcHoBHas JquTEpaTypa
1. Beicmas maremaruka: CrenuanbHbIe pa3aensl: [cOOpHHK 3amau ¢ pemeHusmu] / B. U. Ada-
HacbeB, O. B. 3umuna, A. U. Kupumios u ap. - M.: ®USMATIINUT, 2006; 2003. - 398c.
2. Beicmas mareMardka Jii SKOHOMHCTOB : ydeOHoe mocobume mis By3o / Ilom pen.
H.II.Kpemepa. - 2-e u3z., nepepad. u pom. - M.: banku u bupxu: KOHUTH, 2003; 2002; 2001;
2000. - 472c.
3. XKypbeuko, JI. H. Marematuka B mnpumepax M 3a1adax [DJIEKTPOHHBINH pecypc]
yue6.mocodbue / JI.H. XKypbenko, I'.A. Hukonora, H.B. Hukonosa, O.M. Jlertspesa. - M.: MH-
OPA-M, 2016. - 373 c. // ZNANIUM.COM : s1ekTpoHHO-OMOIMOTEeYHas cuctema. — Pexxum
nocrymna: http://www.znanium.com/catalog.php, orpanudeHHbIH. — 3aril. ¢ KpaHa.
4. lIlumayes, B. C. 3amaynuk mo BeICIIEH MaTeMaTuke [DIEKTPOHHBIN pecypce]: yueOHOe moco-
oue / B.C. IllumaueB. - 10-e wm3m., crep. - M.: HUI[ MH®DPA-M, 2016. - 304 c. //
ZNANIUM.COM : AIIEKTPOHHO-OMOJIMOTEYHAS CHUCTEMA. — Pexxum JocTymna:
http://www.znanium.com/catalog.php?

8.2 JlonmoJHUTE/IbHAS JIUTEPATypa
1. Manxo, I1.E. Beiciias MatemaTHKa B yIpaXHEHUSIX U 3a7adax : yueOHoe mocoOue A By30B.
U.1 /I1. E. Hanxko, A. I'. Tlorios, T. S. KoxxeBaukoBa. - 3-¢ u3f., nepepad., mom. - M.: Beicrmas
mikona, 1997; 1986; 1980. - 320c.; M.: OHUKC 21 Bek: Mup u O6pazoBanue, 2006; 2003. -
304c.
2. bponmreitn, M.H. CripaBo4HHK 10 MaTeMaTHKE JJIsl MHKEHEPOB U YYalIuXcs BY30B : Yueo-
Hoe nocooue s By30B / I.H. Bponmreitn, K.A. Cemennses. - CI16.: Jlans, 2010. - 608 c.
3. HertapeBa, O. M. Marematnka B npuMmepax M 3aJadax [DNEKTpOHHBIA pecypc] :
yueb.nmocodue / O.M. [ertsapesa, JI.LH. XKyp6enko, I'.A. Hukonosa, H.B. Hukonosa, C.H. Hy-
pueBa. — M. : UHOPA-M, 2017. — 372 c.// ZNANIUM.COM : s5neKTpOHHO-0MOIHOTEeYHAs
cucreMa. — Pexxum gocrtyna: http://www.znanium.com/catalog.php, orpanuueHHbId. — 3ari. ¢
JKpaHa.
4. 3umuna, O.B. Briciias maremaruka : yueOnoe nocodbue / O. B. 3umuna, A. Y. Kupwinos, T.
A. Canpnukosa; [Ton pen. A.M.Kupuinosa. - 3-e u3a., uctp. - M.: DUSMATIINUT, 2006. - 368c.
5. Kysnenos, JI.LA. CO0pHUK 3aaHui IO BBICIIEH MaTeMaTUKE (THIOBBIE pacuéThl) : yueOHOE
nocob6ue / JI. A. Ky3nenos. - 3-e u3., ucnp. - CII6.: Jlanb, 2005. - 240c. - (YueOHUKH 1Ji BY-
30B.CrienuanbHas JTUTEPATypa).

8.3 Mertoauueckue yKa3aHus JAJs CTYJA€HTOB 110 0CBOCHHIO THCIUTIIMHbI
1. Karynuesa, H.JI. [Ipaktukym no maremaruke. Bekropnas anredpa : yue6.mocobue / H.JI. Ka-
TyHueBa. Komcomonbck-Ha-Amype: DPI'BOY  BIIO «KHAI'TY», 2015. — 80 «c. //
https://knastu.ru/media/files/page_files/page_421/
posobiya 2015/ Praktikum_po_matematike. Vektornaya_algebra.pdf


http://www.znanium.com/catalog.php

2. MuneeBa, H.B. IIpaktukym no marematuke. Jluneiinas anredpa : yue6.nmocoobue / H.B. Mu-
HeeBa, M.B. CramkeBuu. Komcomonwsck-ma-Amype: ®T'BOY BIIO «kKHAT'TY», 2015. — 75 ¢. //
https://knastu.ru/media/files/page_
files/page_421/posobiya 2015/ Praktikum_po_matematike. Lineynaya algebra.pdf

3. Karanaxxnosa, .H. Hagana maremaTudeckoro ananusa : y4e0.-metos. nmocodbue / M.H. Kara-
naxHoBa. Komcomonbsck-Ha-Amype: DPI'BOY BIIO «KHAI'TY», 2013. — 116 c. //
https://knastu.ru/media/files/page_files/page_421/ posobi-
ya 2013/ Katalazhnova_Nachala_matematicheskogo_analiza.pdf

8.4 CoBpemenHbIe IpodeccHOHATBbHBIE 0a3bl JAHHBIX M HH(POPMALIMOHHBIE
CIPaBOYHbIE CUCTEMbI, HCIIOJIb3yeMble NPH 0CYIeCTBIEHHH 00Pa30BaTEJIbHOIO
npouecca no JUCHUIINHE

1. DnexrponHo-6mOMMoTeyHas cuctema ZNANIUM.COM. Jlorosop EIT 44 Ne 003/10 26¢ K3
191272700076927030100100120016311000 ot 17 anpens 2019 r.

2. DnekTpoHHO-OuOmoreuHas cucreMa IPRbooks. JInniensnonnsiii qorosop Ne EI144 Ne 001/9
Ha TPEJIOCTaBJICHHE JOCTYIA K 3JIEKTPOHHO-O0nOmoTeunoit cucreme IPRbooks MK3

191272700076927030100100090016311000 ot 27 mapra 2019r.

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

1. Mathcad Application Server (MAS): Onunaiia pacuerst B Mathcad // http://mas.exponenta.ru
8.6 JlumeH3HOHHOE ¥ CBOOOIHO paclpocTpaHsieMoe MPorpaMMHOe odecriedeHne,
HCII0JIB3YEMOE€ IIPHA OCYINECTBJICHUH 06pa30BaTeJ1bHOFO nmpouecca
10 AUCIMILJINHE

Tabnuna 5 — [lepeuens UCNOIB3yeMOro MPOrpaMMHOT0 00ecrieueHus

Haumenosanue [10 PexkBH3HTHI / yCIOBHUS UCTIONB30BAHUS
MicrosoftimaginePremium Jluuensnonnslii jorosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBOGOI{Ha}I JIMIICH3U:, YCJIOBHUA UCITIOJIB30BAHUS 11O CCHIIKE!:

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

9 Opraau3anMoHHO-NeJaroru4ecKue ycaoBus

Opranuzanys 00pa3oBaTeIbLHOTO MPOIEcca PErJIAMEHTUPYETCS] YIEOHBIM TIJIAHOM U pac-
NHCaHHeM Y4eOHBIX 3aHATHH. SI3bIK 00y4eHus (TmperonaBaHusi) — pyccKuitl. [[ms Bcex BUIOB
AYJAUTOPHBIX 3aHATHH aKaI[eMI/ILICCKI/II\/’I qJacC yCTaHaBJIWBACTCA MPOAOJIKUTCIIBHOCTBIO 45 MHUHYT.

[Tpu ¢dopmupoBaHHM CBOEH WHIMBHUIyalbHOW 00pa3oBaTeNbHOW TPAaEKTOPUU 00ydYaro-
HII/II\/JICﬂ HMECT MpPaBO Ha NEpe3avyeT COOTBCTCTBYIOIUX AUCHUIIINH U HpO(l)eCCI/IOHaJ'IBHBIX Monay-
JIei, OCBOEHHBIX B IpoIlecce MPEeIeCTBYIOUIEro 00y4eHus, KOTOpbIH 0cBOOOXKIaeT oOyyarolie-
Irocsa OT H€O6XOI[I/IMOCTI/I X IMOBTOPHOI'O OCBOCHUA.

9.1 Od6pa3oBaTe/ibHbIE TEXHOJIOTHH

VY4eOHbIif npoliecc MpH MpenoiaBaHui Kypca OCHOBBIBAETCSl Ha MCIOIb30BaHUM TPaau-
[{MOHHBIX, NTHHOBALIMOHHBIX U HH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaguimon-
HBbIC O6paSOBaTeJ'H)HI)Ie TEXHOJIOTHHU MPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/I‘IeCKI/I-
MH) 3aHATHSIMH. VIHHOBAIIMOHHBIE 00pa30BaTENbHBIE TEXHOJIOTHH UCIIONB3YIOTCS B BUJE IIUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3auatuil. MHpopmanmoHHbie
o0Opa3oBaTeNnbHbIe TEXHOJOTHUU PEaTH3yIOTCS MyTEM aKTUBU3AIHMHU CaMOCTOSITEIBHONH DPaOOTHI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa30BaTebHOM Cpeie.


http://mas.exponenta.ru/
https://www.openoffice.org/license.html

9.2 3aHATHSA JEKIIHOHHOI'0 THIIA

JIeKIMOHHBII Kypc MpennoiaraeT CHCTEMAaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii niexium aekTop 0053aH MpeaynpeanTh CTYICHTOB, IPUMEHUTEIHHO K KAKOMY
6a3oBoMy yueOHUKY (yuyeOHMKaM, y4eOHBIM TOCOOHSIM) OyIeT MPOYUTaH Kypc.

JIeKMOHHBII Kypc MOJDKEH J1aBaTh HAHOOJBIINKA 00beM MH(GOPMALUH U 00eCIeYnBaTh
Oosee rirybokoe MOHUMaHKUE YYEOHBIX BOIPOCOB IPH 3HAYUTEIBHO MEHBIIEH 3aTpare BPEMEHH,
94eM 3T0 TpeOyeTcsi OOJBIIMHCTBY CTYCHTOB HAa CAaMOCTOSTEIbHOE U3yUCHNE MaTepHaa.

9.3 3aHATHS CEMHHAPCKOI0 THIA

CemMuHapCKuUe 3aHATHS MPEICTABISIOT COOON JETaTM3AINIO JIEKIIHOHHOTO TEOPETUIECKO-
ro MaTepuasa, MPOBOIATCS B IEISAX 3aKPETUICHUS Kypca M OXBaTHIBAIOT BCE OCHOBHEIC Pa3/IEeIibI.

OcHoBHOI (hOpMOY TIPOBEJICHHUSI CEMHUHAPOB SIBISETCS 00CYXJIEHUEe Haubosee mpooieM-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEPOB M CUTyallud B
ayJUTOPHBIX YCIOBHSX. B 00s3aHHOCTH TpenojaBareisi BXOJAT: OKa3aHHE METOJIUYECKOH Io-
MOIIA U KOHCYJIBTUPOBAHUEC CTYACHTOB 110 COOTBCTCTBYIOIIHUM TEMAM KypcCa.

AKTUBHOCTh Ha CEMHHAPCKHX 3aHATHSIX OIEHUBACTCS 10 CICIYIOIIUM KPUTEPHUSIM:

- OTBETHI Ha BOIIPOCHI, ITPEIIaraeMbIe MPETIOaBaATEIIeM;

* y4acTue B TUCKYCCHUSX;

* BBIIIOJIHCHUC ITPOCKTHBLIX U MHBIX 3aI[aHI/H>'I;

* ACCHCTUPOBAHME TPEIIOIABATEIIO B IPOBEICHUN 3aHATHIA.

OTBeT 10JKEH ObITh apTyMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBUIKHM Ha MCTOYHUKH.

I[OKJ'IaI[I)I N OIIIOHHUPOBAHUC AOKJIAAOB IMPOBEPAIOT CTCIICHLb BJIAJACHHUA TCOPECTUUCCKHUM
MaTepHaioM, a TAKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHHIH.

OHGHI/IBaHI/Ie 3aI[aHI/II71, BBITIOJIHCHHBIX Ha CCMHMHAPCKOM 3aHATUH, BXOJUT B HAKOILJICH-
HYIO OILICHKY.

9.4 CamocTosiTeibHAsI padoTa 00y4YAIOIMXCS M0 TUCHUIIIIHHE (MOYTI0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO NPOLECC aKTUBHOIO, IEJIEHANPaBIEHHOIO
NpUOOpPETEHUs! CTYJAEHTOM HOBBIX 3HAHUM, yMEHUHN 0€3 HEeMOCPEeICTBEHHOr0 y4acTHUsl Ipernoja-
BaTels, XapaKTepU3YIOIUICS MpeAMETHOW HampaBIeHHOCTbIO, 3(()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOM pe3y/bTaToB AEATEIbHOCTH 00yUYaroIIEerocs.

Ilenu camocTosITETLHON pabOTHI:

* CHCTEMATH3alUs U 3aKPEIUICHUE MTOIYYEHHBIX TEOPETUUECKUX 3HAHUN U MIPAKTUYECKHUX
YMEHUH CTYIEHTOB;

+ yriyOJieHre U paclIMpeHue TEOPETUYECKUX 3HAHW;

- (hopMHUpOBaHME YMEHUH HCIIOJIb30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIMIO,
CIIEHHAJIBHYIO JIUTEPATYPY;

* pa3BUTHE MMO3HABATENBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTHU U
OpraHNU30BAHHOCTH;

- (hOpMUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUIEHUS], TBOPUYECKOM MHUIIMATUBBI, CIOCOOHO-
CTEH K CaMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpEaIn3aluiy;

* pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocTtosTenbHas paboTa MOXKET OCYIECTBISATHCS MHIUBUIYaIbHO WM IPyHIaMH CTY-
JICHTOB B 3aBUCHUMOCTH OT I1€JIH, 00beMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKHU.

TexHonorust opraHu3ai CaMOCTOSTENIbHON paboThl CTYACHTOB BKJIIOYAET MUCIOIb30BaA-
HUe HH(POPMAIIMOHHBIX U MaTEPUATBbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynpTaToB BHEAyIUTOPHON CaMOCTOATEIbHOW PAaOOTHI CTYAEHTOB MOXKET
IPOXO/UTH B MHCbMEHHOM, YCTHOW WIJIM CMELIaHHOM (opme.

CTyneHThl JOJDKHBI MOAXOIUTh K CaMOCTOSITENIbHOM padoTe Kak K HauBaKHEUIIEMY
CPEICTBY 3aKpeIJIeHUs U Pa3BUTUS TEOPETUUYECKUX 3HAHMM, BHIpAOOTKE €IMHCTBA B3IJIAZ0B HA
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OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIbHOW JIUTEPATYPBHI.

95 MeToauuyecKue YKa3aHus AJsd oﬁyqammnxca 0 OCBOCHHIO JTUCHMUIIIIMHBI

[Ipyn WM3ydeHMH AUCHMIUIMHBI OOYYArOIIMMCS 11€71eCOO0Pa3HO BHIMOJIHSATH CIIETYIOIINe
PEKOMEHIALUN:

1. 3ydenue y4eOHOM TUCIUIUIMHBI JOKHO BECTHCH CHCTEMAaTHYECKH.

2. Ilocne u3y4yeHus Kakoro-aubo paszzaerna mo y4yeOHHUKY WIIM KOHCIIEKTHBIM MaTepuaaM
PEKOMEHIYeTCs 10 TTaMSITH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPECTICHNUS, IOHATHS pa3Jie-
na.

3. Oco0oe BHIMaHHE CIIEAYET yJACIUTh BHIITOJHEHUIO OTYETOB IO MPAKTHYECKUM 3aHSITHU-
SIM ¥ UHJJMBH Ty IbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENBbHYIO paboTy.

4. Best TemaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITENBHO, 33/1a€TCsl HA JIGKLUAX IPero-
naBaresneM. VM jke 1aloTcsi HCTOYHHKH (B MEPBYIO OYepe/ib BHOBb M3/JaHHBIC B MEPHOAMYECKON
HAay4HOH JIUTEepaType)ais 6ojee 1eTaaIbHOTO MOHUMAHUS BOIIPOCOB, O3BYUEHHBIX Ha JICKIHH.

IIpu camocTosTenbHOM IpopaboTKe Kypca 00ydaromuecs JOJIKHBIL:

* IPOCMATPHUBATh OCHOBHBIE OIIPEEICHUS U (haKThI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIMOHHOM 3aHATUU MaTepual U JOMOJHHUTH
€ro ¢ Y4eTOM PEeKOMEHIOBAaHHOH 110 JAHHOW TeMe JIUTEPaTyphI;

* U3YYUTHh PEKOMEHIOBAaHHYIO JTUTEPATYPY, COCTABIISTH T€3UChI, aHHOTAIIUU M KOHCIIEKTHI
HanOoJee BaKHBIX MOMEHTOB;

* CAMOCTOSITEJILHO BBIMIOJHATH 33/1aHUs, AaHAIOTUYHBIE MTPeIaraéMbIM Ha 3aHATHAX;

* ICTIONIb30BAaTh U1l CAMOIIPOBEPKU MaTepHaibl POH/IA OLICHOYHBIX CPE/ICTB.

1. Metoanueckue ykazaHusi Ipu padore HaJ KOHCIEKTOM JIEKIIUH

B xoz1€e neKkuroHHbIX 3aHATUH HEO0OXOJUMO BECTH KOHCIIEKTUPOBaHHE Y4eOHOTo MaTepua-
na. OOpaiath BHUMaHUE Ha KaTeropuu, pOpMyJIupOBKH, paCKPhIBAIOIIUE COJEPKAHUE TE€X WIH
MHBIX SIBJIEHUH U IPOLECCOB, HAYYHbIE BBIBOJBI U MPAKTUUECKUE PEKOMEHIALIUY, TTOJIO0KHUTEI b-
HBII ONBIT B OPaTOPCKOM HCKyccTBe. JKenarenbHO OCTaBUTh B pabO4MX KOHCIIEKTaX MOJs, Ha
KOTOpBIX JeNaTh MOMETKU U3 PEKOMEHJIOBAaHHOW JMTEpaTyphl, JAONOJHSIOLIME MaTepuall Mpo-
CJIyIIAHHOM JIEKLIMH, a TaKXKe MOAYEPKUBAOLINE O0COOYI0 BaXXHOCTh TE€X WJIM MHBIX TEOpeTHYe-
CKUX TOJIOKEHUH. 3a/1aBaTh MPenojaBaTel0 YTOUHSIOIIME BOIPOCH] C IIEJIbI0 YSICHEHUS Teope-
TUYECKHUX OJIOKEHUH, Pa3pELICHHs] CIIOPHBIX CUTYaLUH.

2. MetoauyecKkue yKa3aHUs 10 CaMOCTOSITeIbHON padoTe HaJ U3ydYaeMbIM MaTepua-
JIOM M IIPH MOATOTOBKE K NPAKTHYECCKUM 3aHATHAM

Haunnate Hamo ¢ n3ydeHHs] peKOMEeHA0BaHHOM nuTeparypbl. Heo6xonuMo NOMHUTE, 4TO
Ha JIEKIIMM OOBIYHO pAacCMaTpHUBAETCS HE BECh MaTepHall, a TOJbKO ero yacTb. OcTalbHas ero
4acTh BOCIIOJIHSIETCS B IIPOLIECCE CaMOCTOSITENIbHOM padoThl. B cBs3u ¢ 3TuM paboTa ¢ peKOMeH-
JIOBaHHOW JUTeparypoil oOsi3aTenbHa. Oco0oe BHUMaHUE MPU 3TOM HEO0O0XOAUMO OOpaTHTh Ha
CoJIep’)KaHUE OCHOBHBIX IOJIOKEHUH W BBIBOJOB, OOBSCHEHHE SBIIEHUH U (DAKTOB, YsSCHEHUE
IIPAKTUYECKOTrO MPHJIOKEHUS pacCMaTpUBAaEMBIX TEOPETHUYECKUX BOINPOCOB. B mpouecce aToi
paboThl HEOOXOAMMO CTPEMHUTHCS MOHATh W 3allOMHUTH OCHOBHBIE IOJIOKEHUSI paccMaTpHBae-
MOT0 MaTepuaia, MIpUMepHl, MOSCHSIIOIIUE €ro, a TaKKe pa3o0paThCs B WUIIOCTPATUBHOM Mate-
puae.

3. Meroan4eckHne YKa3aHHs 110 BHINOJHEHUIO KOHTPOJIbHON PadoThI

[Ipucrynas k pemeHuio KOHTPOJIbHON padOThl, HEOOXOIUMO MPOAHAIU3UPOBATH YCIOBHE
KaXJ10M 3a7]aui, COMOCTAaBUTh €r0 ¢ U3yYEHHBIMU aJlTOPUTMaMH M BBIOMPATh U3 HUX HEOOXOu-
MBIi{, CIOJIb30BATh MAaTEMATUUECKUN S3bIK JUIsl 3alIMCH BBIITOJHEHHBIX 3aJaHUM, YUUThCA KOH-
TPOJIMPOBATh KAueCTBO BBIOJHEHHS PaOOTHI, TJIAHUPOBATH M KOHTPOJIUPOBATh BpEeMs Ha BbI-
MOJIHEHUE pPabOoTHI.



10 UHbIe cBeaeHusd

MeTounqecmle PE€KOMEHIAIIMH 10 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMHU 310POBbA U HHBAJIMAOB

OcBoeHME NTUCHUIUIMHBI O0YUYaOIUMUCS C OTPAaHMYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbSI
MOJKET OBITh OPraHW30BaHO KaK COBMECTHO C JAPYTUMHU OOYYAIOUIUMHUCS, TaK U B OTAEIbHBIX
rpynmnax. [IpenmonaraoTcs cienuaibHble YCIOBHS JUISl TOIYYEHUs 00pa3oBaHus 00yJaronuMu-
Csl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-Tienarorn4eckiii CocTaB 3HAKOMHUTCS C TICHXOJIOTO-(PU3UOIOTHIECKUMU
OCOOCHHOCTSIMU OOYYarOIIMXCs MHBAIUIOB U JIMI[ C OTPAHUYEHHBIMH BO3MOXXHOCTSIMHU 3/10pO-
Bbs, MHAWBUIYAIBHBIMU MPOrpaMMaMy peaOWIUTalii UHBATHIOB (pu Hamuuuu). [Ipu HEeoO-
XOJIMMOCTH OCYILECTBIISETCS JOMONHUTEIbHAs MOAAEPKKA MPErnoAaBaHus ThIOTOPaMHU, MCHXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, TIPOLIEIIIMMHU TOATOTOBKY aCCHCTEHTaMH.

B cooTBeTcTBHHM ¢ METOMYECKHUMH peKoMeHanusMu MunoopHaayku PO (yrB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAroiaraeTcsi MCI0Ib30BaTh COIMAIbHO-aKTUBHBIE H pe-
(beKCUBHBIE METOAbI 00YUYEeHHUSI, TEXHOJIOTUU COIIMOKYIBTYPHON peabUIUTAINK C LENbI0 OKa3a-
HUS [IOMOILM B YCTAaHOBJICHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUH C APYTUMU CTY/EH-
TaMu, CO3JaHUH KOM(POPTHOTO TICUXOJIOTMYECKOT0 KIIMMaTa B cTyieHueckoi rpymmne. [logbop u
pa3zpaboTka yueOHBIX MaTepUaioB MPOU3BOASITCS C YYETOM IPEJOCTaBICHUS MaTepuaia B pas-
JUYHBIX (OpMax: ayAHalbHOM, BHU3YyalbHOW, C MCIOJB30BAHHUEM CIELIHMAIbHBIX TEXHHUYECKHX
CpeACTB U HH(POPMAITHOHHBIX CUCTEM.

OcBoenne nucuuminHbl Junamu ¢ OB3 ocyiecTBisercs ¢ UCHOIb30BaHUEM CPENCTB
00yudeHusl O0ILEro M CrelnaIbHOro Ha3HauYeHUs (IEPCOHAIIBHOTO U KOJUIEKTUBHOI'O HCIIOJIB30-
BaHUs1). MaTepualbHO-TEXHUYECKOE OOecleyeHre MpeaycCMaTpUBaeT MPUCIOCOOIECHUE ayUTO-
puii k Hyxaam jmi ¢ OB3.

®opma NpoBeACHUS ATTECTAIMH IS CTYACHTOB-UHBAINIOB YCTAHABIMBACTCS C YUETOM
WHAMBUIYAIBHBIX TIcuXxou3ndeckux ocodennocrei. st crynentos ¢ OB3 mpemxycmaTtpuBaet-
csl 1ocTymHas (GopMa MpeoCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJICTB, a UMEHHO:

* B TIEYATHOH WM OIIEKTPOHHOH ¢opme (g JHIl ¢ HApYMICHHSIMH OIIOPHO-
JBUTATEIBLHOTO almapara);

* B IIe4aTHOM (hopMe WJIH DJIEKTPOHHOM (hopMe ¢ yBETNUEHHBIM MIPU(TOM U KOHTPACTHO-
CTBIO (IU1s1 JIUI] C HApYILIEHUSIMH CIIyXa, peyuH, 3pEeHus);

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

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. JIJi TakUX CTYJEHTOB NpeaycMaTpUBaeTCs AOCTYMHas Gopma MpesocTaB-
JIEHUS OTBETOB HA 3a/laHus, @ UMEHHO:

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

- BHIOOPOM OTBETa U3 BO3MOXKHBIX BAPUAHTOB C MCIOIb30BAHUEM YCIYI aCCUCTEHTA (s
JIMI] C HapYLIEHUSIMU OIIOPHO-[BUTATEIBLHOTO alIapara);

* YCTHO (JUIs1 JIUL[ C HAPYLIEHUSIMU 3PEHMSI, OIOPHO-JBUTATEIBHOTO aIlapara).

[Tpu HeoOXoaMMOCTH JUIsl 00YYarOIUXCS ¢ MHBAJIMIHOCTBIO MPOLIEAYpa OLIEHUBAHUS pe-
3y/bTaTOB OOYUEHUSI MOKET POBOJAUTHCS B HECKOJIBKO ITAIOB.
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[Tpunoxenue 1

®OH/I OLIEHOYHbIX CPEJICTB'
10 JUCHHUILINHE

MaremaTuka
Hanpasnenue noaroroBku 11.03.04 "Snexmponuxa u nanosnekmponuka"
HamnpasnenHocTs (mpoduib) Tlpomvluunennas snexkmponuxa
00pa30BaTeNbHOM POrpaMMbl
KBanudukanus BeITyCKHUKA baxanasp
I'ox Hayasa MOATOTOBKHU 2020
(no yueobHomy niawy)
®opma 00yueHus 3a0unas
TexHomorust 00yueHust MPaoUYUOHHAS
Kypc Cemectp TpynoemMKocCTs, 3.€.
12 123 12

Bun npomexyTo4yHOl arTecTanuu ObecneunBaroliee NoapasieneHue

3auem c oyenxot, 3auem c oyenkou, IK3ameH Kadgheopa IIM - Ilpuxnaonas mamemamuka

'B JaHHOM IMPUJIOKCHUYN TPEACTABJICHBI TUIIOBBIC OLICHOYHBIC CPEICTBA. ITonHBIN KOMITIEKT
OLICHOYHLIX CPCACTB, BKJ'IIO‘-IaIOH_[I/Iﬁ BCC BApHUAHTLI SaﬂaHI/Iﬁ (TeCTOB, KOHTPOJIbHBIX pa60T n I[p.),

npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kageape B OyMakHOM U 3JIEKTPOHHOM BH/IE.
11




1 TIlepeyeHb MJIAHHUPYEeMbIX pPe3yJabTATOB 00y4eHHs MO JUCHUILIHHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 00Pa30BaTeJIbHOI MPOrPaMMblI

Tabmuna 1 — KoMmeTeHIMy 1 HHANKATOPBI UX TOCTHKCHUS

Kogmo ®I'OC = MHaukaTophl 1OCTUKEHUS IInanupyemslie pe3ysbTaTsl
o0yueHus 0 TUCIUILINHE
Oo6menpodeccnoHaIbHbIC
OIIK-1. Cno- | OIIK-1.1. 3HaTh OCHOBHBIE TEOPETHUYECKUE CBEIACHUSI JIH-

COOCH HUCIIOJIb-
30BaTh I10J10-
JKEHMS, 3aK0-
HBI ¥ METOJIBI
€CTECTBEHHBIX
HAyK 1 MaTe-
MaTHKH I
pEIICHUS 3a-
Jla4 MH>KEHEep-
HOU JeATeNb-
HOCTH

3Haet GyHIaMEHTATbHBIC
3aKOHBI IPUPObI, OCHOB-
Hble (U3NYECKHE U MaTeMa-
TUYECKHUE 3aKOHBI
OIIK-1.2.

YMmeeT npuMeHsITh pu3nye-
CKHE 3aKOHbI U MaTeMaTHye-
CKHE METOJIbI JJIsl pELLECHHUS
3a71a4 TEOPETUUECKOTO U
NPUKJIAHOTO XapaKTepa
OIIK-1.3.

Bmageer HaBBIKAMH HCITOIb-
30BaHMs 3HAHUH (PU3UKHU U
MaTeMaTUKHU TIPHU PELICHUU
MPaKTHYECKHUX 3a/1a4

HEIHOI 1 BEKTOPHOH anreOphl, aHATUTHYECKON
reoMeTpHH, TEOPUHU IpeAesoB, AuddepeHun-
QIBHOTO U MHTETPAIIBHOTO UCUUCIIECHUS (PYHK-
LIUM O/IHOM IepeMeHHOH, Tu(depeHIaTbHOro
MCUNCIICHUS] PYHKIMH HECKOJIIBKHUX TIEPEMEH-
HBIX, TEOPUHU PsIIOB U AU depeHnanbHbIX
ypaBHEHH, (YHKINH KOMIUIEKCHOTO TIepe-
MEHHOTO U OIEPALMOHHOIO UCUUCIICHUS IS
IIPAaKTHUYECKOr0 IPUMEHEHHUs B 3aJ1a4ax Mpo-
(beccnoHaIbHOM 1eATEIbHOCTH BBITYCKHUKA
YMeTh HCNOIB30BaTh MATEMAaTHYECKUE OIIEpPa-
LIMY U aHAJTUTUYECKUE AIITOPUTMBI JUIs pellie-
HUS 337129 TPO(ECCHOHATILHON 1eATEIIbHOCTH
Brnaners HaBbIKAMU MaTeMAaTUYECKOTO MOJE-
JIMPOBAHUS IIPU PELIEHUH 3a1a4 npodeccuo-
HaJIbHOM JEATEIbHOCTHU; aHAJIN3a PE3YJIbTAaTOB
pacueToB

Tabmuna 2 — [Mactiopt GoH/1a OIICHOYHBIX CPEJICTB

KonTtpoaunpyembie ®opmupyemas HaumeHnoBanue
pazaeJbl (TeMbl) KOMIIETeHIUs] | OLIEHOYHOI0 IToxa3aTtesn oneHkHn
AUCHHUILIMHBI CpeACTBa
Jluneiinas anredOpa. Bek- OIIK-1 PTP1 JleMOHCTpHUpYET MPaKTUYECKOE
TOpHas ainredpa. AHanu- UCIIOJB30BAaHUE  MaTeMaTH4e-
TUYeCcKasi TeOMETpus CKHX METOJ0B M aHaJUTH4e-
CKHX aJTOPUTMOB JUISl aHaIM3a
3a/1a4y
[Tpenen Gpynkuuu. OIIK-1 KonTponbHas | JleMOHCTpUpPYET NpakTU4YECKOe
HuddepenunansHoe uc- pabota 1 WCIIOJIb30BAHUE  MareMaTuye-
quCcIeHne QYHKIUU O CKHX METOJOB M aHAIUTHYE-
HOM NIEpEMEHHOU CKMX JITOPUTMOB IS aHAJIN3A
3a/1a4
HuddepenunansHoe uc- OIlK-1 Tecr 1 OcymecTBiseT BbIOOp MaTema-
quCcIeHne QYHKIUU O TUYECKUX ONEpaluil U aHaJIH-
HOU MEepEeMEHHON THYECKUX aJTOPUTMOB JUIST pe-
LIEHWs] TEKyLleW MareMaTude-
CKOH 3a/1a4u
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DYHKIIUN HECKOIBKHUX OIIK-1 PI'P 2 JleMOHCTpHUpYET MPaKTUYECKOE

MEePEMEHHBIX. WCIOJIb30BaHUE  MaTeMaTh4e-
HuTerpaibHOe Hcuucie- CKHX METOJOB M aHaJUTH4e-
HUE QYHKIIMH OJHOH TIe- CKUX aJTOPUTMOB ]ISl aHAIH3a
PEMEHHOM 3a7a4

Huddepenunanbabie OIIK-1 Kontponbhas | JleMOHCTpUpPYET MPAaKTHUECKOE
ypaBHEHUS pabota 2 UCIIONIb30BaHUE  MaTeMaTHue-

CKHX MCTOJOB W aHaJIUTHYC-
CKUX AJI'OPHUTMOB I aHAJIM3a

3a1a4
Huddepennmanbpapie OIIK-1 Tect 2 OcymiecTBisieT BEIOOP MaTeMa-
ypaBHEHUS TUYECKUX ONepalnuidi U aHaJIH-

TUYECKUX aJITOPUTMOB IS pe-
LIEHUsI TEKyIIeH MaTeMaruye-
CKOH 3amauu

OcHoBBI TeOpHH (QYHK- OIIK-2 KonTposnbHast | JleMOHCTpUpYeT NpakTU4YecKoe
I KOMILIEKCHOTO pabota 3 UCIIONb30BAaHUE  MaTeMaTHue-
nepeMeHHOro. OCHOBBI CKHX METOJOB M aHaJIUTH4e-
OTIePAIMOHHOTO UCUHUC- CKHX aJTOpPUTMOB JUUISl aHaIH3a
JICHUS 3a/1a4

Teopus psanos OIlK-1 PI'P 3 JleMOHCTpHUpYET MPaKTUYECKOE

HCIIOJIL30BaHME  MaTeMarTuye-
CKHX METOIOB U aHaJIuTHYe-
CKHMX QJTOPUTMOB JUIsl aHan3a
3a1a4

2 Mertoanueckne MaTepHuaJibl, oNpe/esolue NPoueaypPbl OlleHUBAHUS 3HAHMIA,
9
YMeHH, HABBIKOB U (MJIM) ONbITA AESTEJIbHOCTH, XapAKTePU3YIOLIHeE MPOLecc
¢GopMupoBanusi KOMIETEHIM

MeToanvecKre MaTepHabl, OMpPEICIONINE MPOIEAyPbl OIICHUBAHKS 3HAHUM, YMCHUIA,
HaBBIKOB ¥ (MJIM) OIIBITA JSSTEILHOCTH, MPECTABICHBI B BUJ/IC TEXHOIOTMYECKOI KapThl TUCIU-
HbI (Tabnuia 3).

Tabmuna 3 — TexHomormyecKas Kapra

HaumeHnoBa-

MIxana
HHe Cpoku oleHNBA Kpurepun
OLEHOYHOI0 | BBIMOJIHEHHUS - OLeHHMBAHMSI
cpencraa
1 cemectp
Hpomescymounas _ammecmayus 6 hopme 3auem ¢ oyenxoi
1 |PIP1 6 Hemens 15 6amnoB 15 GayutoB - CTYIEHT MOJHOCTBHIO BBI-

MOJTHUJI 3aJlaHue, TMOKaszal OTIMYHBIC
YMEHHSI U HaBBIKM B paMKax YCBOCH-
HOTO Yy4yeOHOro Marepuana, KOH-
TpoJibHast pabora odopmieHa akky-
paTHO U B COOTBETCTBUU C TNPEIbSB-
JSIEMBIMA TPEOOBAHHSMH.

10 6amnoB - CTyaeHT MOTHOCTHIO BBI-
MOJTHIWJT 3aJ[aHWe, TOKa3al XOpOIIHe
YMEHHUsSI HABBIKH B paMKaxX YCBOCHHOTO
ydeOHOro Marepuaia, HO HE CMOT
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxku
BbINOJTHEHH S

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

000CHOBATh ONTHMAJILHOCTH IPEIJIO-
KEHHOTO PEIICHHUs, IOIMYyIIEHbl OJHA
WIH JIBE HETOYHOCTH, €CTh HEJOCTaT-
KU B 0D OpPMJICHHH.

5 6amioB - CTyIEHT MOJHOCTHIO BHI-
MOJTHHWJI 3aJiaHue, HO JIOIYCTHII CYIIe-
CTBEHHBIC HETOYHOCTH M TIpyObIe
OMMOKK, HE MPOSBHI YMCHHS IIpa-
BUJIBHO HHTEPIPETHPOBATH IMOTYYCH-
HBIC Pe3yIbTaThl, KAYeCTBO OhopMmIe-
HUS UMECT HEJIOCTATOYHBIH YPOBEHb.

0 OamnoB - CTyACHT HE IOJHOCTBHIO
BBIMOJIHWI 3a7aHKe, MPU 3TOM IPO-
SIBUJI HEJAOCTAaTOYHBIA YpPOBEHb yMe-
HUH U HAaBBIKOB, a TaK)Ke HECIOCOOEH
TIOSICHUTD TTOJIYYCHHBIA PE3yIIbTaT.

KonTponbHas
pabora 1

12 Henens

15 OamwnoB

15 6ammoB - CTyIEeHT MOJHOCTBIO BHI-
MOJIHWJI 3aJaHUue KOHTPOJIBHOW pabo-
Thl, MOKa3al OTIUYHbIE YMEHUS HU
HABBIKM B paMKax yCBOEHHOTO y4eO-
HOT'0 MaTepuaa, KOHTpOJIbHas paboTa
oopMIICHa aKKypaTHO U B COOTBET-
CTBUU C TpPEIbSABISEMBbIMU TpebOoBa-
HUSIMU.

10 6aymoB - CTyIEHT MOJTHOCTBIO BHI-
MOJIHMJI 3aJaHue KOHTPOJIBHOW pabo-
ThI, TIOKa3aJl XOPOIIIUE YMEHUS HaBbI-
KM B paMKaxX YCBOEHHOro Yy4eOHOIo
MaTepuana, HO He cMOr O0OOCHOBAaTh
ONTHUMATFHOCTh TPEIIOKEHHOTO pe-
IICHUS, TOMYIICHbI OJIHA WJIH JIBE He-
TOYHOCTH, €CTh HEJJOCTaTKH B 0POpM-
JICHUH KOHTPOJIBHON pabOTHI.

5 6amioB - CTyIeHT MOJHOCTHIO BHI-
MOJTHUI 33J]aHHe KOHTPOIBHOU pabo-
ThI, HO JIONTYCTWJI CYIICCTBCHHBIC He-
TOYHOCTH U TpyObIe OMMOKH, HE TPO-
SBIJI YMEHHUS TPABWIBHO HHTEPIIPE-
TUPOBATh TMOJIYYEHHBIE PE3YNIbTATHI,
Ka4yecTBO O(OpPMIICHUSI KOHTPOJIBHOM
paboThl MMEeT HEIOCTATOYHBIN ypo-
BCHb.

0 GammoB - CTyaeHT HE MOJIHOCTHIO
BBINOJHWI 3aJjaHu€ KOHTPOJBHOW pa-
OOTBI, TP 3TOM TPOSBUI HEIOCTa-
TOYHBI YPOBEHb YMEHUHN W HABBIKOB,
a TakXe HECIOCOOEH MOSCHUTH MOITY-
YEHHBIN pe3ysbTarT.
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxku
BbINOJTHEHH S

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

3 Tecr 1

16 menens

10 0amnoB

10 6amnoB - 91-100% npaBHIBHBIX
OTBETOB — BBICOKHMI YpOBEHb 3HAHW,
YMEHHI U HAaBBIKOB;

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

5 GamnoB - 61-70% mnpaBUIBHBIX OT-
BETOB — CPEIHMI YpOBEHb 3HAHUM,
YMEHHI U HAaBBIKOB;

3 bamra - 51-60% mnpaBUIBHBIX OTBE-
TOB — HU3KHUI ypOBEHb 3HAHUU, yme-
HHUM ¥ HaBBIKOB;

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

HUTOI'O:

40 0ayuIoB

2 ceMecTp

Ilpomesicymounas ammecmauusn ¢ gpopme 3auem c oyeHKoil

1 PI'P 2

6 Henena

15 OamwnoB

15 6amIoB - CTYAIEHT MOJHOCTHIO BBI-
MOJTHWJI 33J]JaHue, TOKa3al OTINYHBIC
YMEHUSI M HaBBIKM B paMKaxX yCBOCH-
HOTO y4eOHOro wmarepuajia, KOH-
TpoJibHass pabora odopmieHa akky-
paTHO W B COOTBETCTBHH C TIPEIbSIB-
JSIEMBIMH TPEOOBaHUSMH.

10 6ammoB - CTyIEHT MOJHOCTHIO BBI-
MOJTHUJ 3a/IaHKe, TOoKa3al XOpOoIlne
YMEHHSI HABBIKH B paMKaxX YCBOCHHOTO
yueOHOro MaTepuaiga, HO HE CMOT
000CHOBaTh ONTHMAIBLHOCTH IPEIO-
KEHHOTO PEeIIeHHUs, IOMYyIIEHbl OJHA
WM JIBE HETOYHOCTH, €CTh HEIOCTaT-
KU B 0DOPMIICHHH.

5 OamnoB - CTyIEHT MOJHOCTHIO BHI-
MOJTHUJT 33/IaHKe, HO JIOMYCTHII CYIIle-
CTBEHHBIC HETOYHOCTH U TpyObIe
OIIMOKW, HE TPOSBHI YMEHHS TIpa-
BHJILHO WHTEPIPETHPOBATH IOTYICH-
HBIE PE3YNbTaThl, KAYeCTBO OdopmIie-
HUS UMEET HEeJIOCTATOYHBI YPOBEHb.

0 GammoB - CTyaeHT HE MOJIHOCTHIO
BBITIOJTHWJT 33J]aHUe, TPH 3TOM TIPO-
SIBIJI HEJAOCTAaTOYHBIA ypPOBEHb YyMe-
HUI M HaBBIKOB, a Tak)Ke HECIIOCOOEH
TIOSICHUTh MOJIYYCHHBIN PE3yNbTaT.

2 | KontponbHas
pabora 2

12 Henens

15 GaiuioB

15 6amnoB - CTyeHT MOTHOCTHIO BHI-
MOJTHWJI 3aJlaHue KOHTPOJIBHOW pabdo-
ThI, MOKa3aJl OTIWUYHBIE yMCHHS H
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxku
BbINOJTHEHH S

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

HaBBIKM B paMKaX YCBOGHHOIO y4eo-
HOI'O MaTepuaja, KOHTPOoJbHas paboTa
odopmiieHa aKKypaTHO M B COOTBET-
CTBUU C TPEIbSIBISEMBIMUA TpeOOBa-
HUSMH.

10 6amtoB - CTyIEHT MOJIHOCTBIO BHI-
MOJIHWJI 3aJaHuEe KOHTPOJIBHOW pado-
ThI, TIOKA3aJ1 XOPOIIIUE YMEHUS HABHI-
KM B paMKaX YCBOCHHOTO Y4YEOHOTo
MaTtepuanga, HO He cMor 00OCHOBATh
ONTUMAIBHOCTh TPEIJIOKEHHOTO pe-
IICHWSI, TOMYIICHBI OJIHA WJIU JBE He-
TOYHOCTH, €CTh HEAOCTATKH B 0popM-
JICHUU KOHTPOJILHOM paOOTHI.

5 6amioB - CTyIEHT MOJHOCTHIO BHI-
MOJIHMJI 3aJaHue KOHTPOJIBHOW pabo-
ThI, HO JIONYCTHJI CYIICCTBEHHBIC He-
TOYHOCTU U TpyOble OMIMOKHU, HE MPO-
SIBUJ YMEHHS TPABHJIBHO HWHTEPIpE-
TUPOBATh IIOJIYYCHHBIC PE3YJIBTATHI,
KauecTBO O(OpMIICHUS KOHTPOJIHHOU
paboThl MMEET HENOCTATOYHBINH YpoO-
BCHb.

0 6amtoB - CTymeHT HE IOJHOCTHIO
BBITIOJIHWJI 33JIaHUE KOHTPOJILHOW pa-
OOTBI, MPH OTOM IMPOSBIII HEIOCTa-
TOYHBI YPOBEHb YMEHHUI U HaBBIKOB,
a Tak)ke HECNOCOOEeH MOSCHUTH TOJTY-
YEHHBIN pe3ynbTar.

3 Tect 2

16 Henens

10 6amoB

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

8 GamnoB - 71-90% % mpaBUIBHBIX
OTBETOB — JIOCTaTOYHO BBICOKHU ypO-
BEHb 3HAHU, YMEHUU U HABBIKOB;

5 GamnoB - 61-70% npaBUIBHBIX OT-
BETOB — CPEIHUN YpPOBEHb 3HAHUMU,
YMEHUH U HAaBBIKOB;

3 Oamna - 51-60% mnpaBUIBHBIX OTBE-
TOB — HU3KHM YPOBEHb 3HAHHMH, yme-
HUM ¥ HaBBIKOB;

0 6amroB - 0-50% mpaBUILHBIX OTBE-
TOB — OYEHb HU3KUU YPOBEHb 3HAHUMU,
YMEHUHN U HAaBBIKOB;

HUTOTIO:

40 6amIoB

3 cemecTp

Ilpomesicymounas ammecmauyus 6 popme IK3amen
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxku
BbINOJTHEHH S

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

PI'P 3

6 Henena

15 OamnoB

15 GamioB - CTYIEHT MOJHOCTBIO BHI-
MOJIHWJI 3aJIaHHe, TOKa3all OTJIMYHBIC
YMEHUSI U HABBIKM B paMKaX YCBOCH-
HOro Yy4yeOHOro Marepuana, KOH-
TpoJibHass pabora odopmieHa akky-
paTHO U B COOTBETCTBHH C TPEIAbSB-
JSIEMBIMU TPEOOBaHUSIMH.

10 6amtoB - CTyIEHT MOJIHOCTBIO BBI-
MOJIHWII 3aJlaHue, T0Ka3ajl XOPOIIHe
YMEHHUS HaBBIKH B PAMKax YCBOCHHOIO
ydeOHOro Marepuana, HO HE CMOr
000CHOBaTh ONTHMAIBLHOCTH MPEIJIO-
JKEHHOTO PEUICHUS, O0nyujerbl 00HA
U 08e HemoyHOCmu, eCTh HEI0CTaT-
KH B 0ohopMIICHHH.

6 6atoB - CTyACHT IMOJTHOCTHIO BBI-
MOJIHWI 3a/IaHKE, HO JIOMYCTHJI CYIIIe-
CTBEHHBIC HETOYHOCTH W TIpyObIC
omuOKH, HE MPOSBHI YMEHHUS IIpa-
BHJIbHO HHTEPIPETUPOBATH IOJIYYCH-
HbIC Pe3yJIbTAaThl, KauecTBO odopmiie-
HUS KIMEET HEeJJOCTATOYHBIH YPOBCHbD.

0 O6amnoB - CTyaeHT HE MOJHOCTBHIO
BBIIIOJIHMJI 3aJaHue, MPU BTOM IIPO-
SIBUJ HEJIOCTATOYHBIA YPOBEHb YMe-
HUM ¥ HaBBIKOB, a TaK)Ke HECIIOCOOEH
MOSICHUTD TTOJIYYEHHBIH Pe3yNbTarT.

KoHnTtponbHas
pabota 3

12 Henens

15 6ammoB

15 6amnoB - CTyeHT MOTHOCTHIO BHI-
MOJTHUI 3aJjaHhe KOHTPOIBHOU pabo-
ThI, TIOKa3aJl OTJIMYHbIE YMEHUS U
HaBBIKM B paMKax yCBOEHHOTO y4eoO-
HOTO MaTepuaia, KOHTpoJbHas paboTa
oopmieHa akKypaTHO U B COOTBET-
CTBUU C NpPEIbSABISEMBIMU TpeOOBa-
HUSIMU.

10 6amnoB - CTyeHT MOTHOCTHIO BHI-
MOJTHUJ 33J]aHHe KOHTPOIBHOU pabo-
ThI, IOKa3aJl XOPOILUE YMEHUs HaBbI-
KM B paMKaX YCBOEHHOIO y4eOHOTo
MaTtepuanga, HO He cMor 0OOCHOBATh
ONTUMAJIBHOCTh TPEAJIOKEHHOIO pe-
LIeHMs], TONYIIeHbl OJIHAa WU JBE He-
TOYHOCTH, €CTh HEIOCTaTKU B 0(OpM-
JIEHUH KOHTPOJIbHON pabOTHI.

5 6amioB - CTyIEHT MOJHOCTHIO BHI-
TOJTHWJI 3aJlaHue KOHTPOJIBHOW pabo-
Thbl, HO JOIYCTUJ CYIIECTBEHHBIE HE-
TOYHOCTH U TpyOble OMMOKH, HE MPO-
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HaumenoBa-
HHE Cpoxku Ilkanra Kpurepun
OIIEHOYHOT0 | BBINOJIHEHUS Oui:::;Ba- OlleHNBaAHMSI
cpeiacTBa

SIBHJI YMCHHUsSI TIPAaBWJIBHO HWHTEpIIpe-
TUPOBATh IMOJIYYCHHBIC PE3YJIbTATHI,
Ka4ecTBO O(OPMIICHUSI KOHTPOJILHOU
paboThl MMEET HEIOCTaTOYHBIA YpO-
BCHb.
0 OamnoB - CTyACHT HE IOJHOCTBHIO
BBITTOJIHWII 33J[aHWE KOHTPOJIBHOW pa-
0OOTBI, IIPM A3TOM MPOSBHI HEIOCTa-
TOYHBI YpOBEHb YMEHUN M HABBIKOB,
a TaKXe HECTOCOOCH IMOSCHUTH MOITY-
YCHHBIH Pe3yibTarT.

Texyuuii KOHTPOJIb: - 30 6amnoB -

DK3aMeH: - 70 6amnoB -

HUTOTIO: - 100 6anoB -

Kpurepuu oneHKH pe3yibTaTOB 00y4eHHS 10 JUCIUTLINHE:

0 — 64 % oOT MakCUMaJIbHO BO3MOXXHOH CyMMBI OaUIOB — «HEYJIOBJICTBOPUTEIHHO)

(HEIOCTaTOYHBIN YPOBEHB JUIS POMEKYTOYHOM aTTECTAIUH 110 JUCIUTLINHE);

65 — 74 % OT MaKCHMaJlbHO BO3MOKHOW CYMMBI OalIOB — «yIOBIICTBOPHTEIHHO

(moporoBbIi (MUHUMAIBHBIN) YPOBEHb);

75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CPeIHUI YPOBEHD);
85 — 100 % oT MakcuManbHO BO3MOXKHOI CYMMBI 0aJIJIOB — «OTJIMYHOY (BBICOKUHN (MaKCH-
MaJIbHbIN) YPOBEHbD)

3 TunoBble KOHTPOJIbHBIE 3aJaHNs HJIH HHbIE MAaTePUAaJIbl, He00X0UMbIE JJIs1
OLICHKH 3HAHWI, YMEHHMI, HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH, XapaKTepH-
3ywouue npouecc GopmMHupoBaHUs KOMIIETeHIIMH B X0/1e 0CBOeHHs 00pa3oBa-
TeJIbHOH NPOrpaMMBl

3.1 3apanus I TeKyIero KOHTPOJIsl yCleBaeMOoCTH

PI'P 1 «JIunetinas anreOpa. BekTtopHas anreopa. AHAIUTHUYECKAS] TEOMETPU»

1. Jlana cucrema JIMHEHHBIX ypaBHEHUI
2x1+xy —x3 =2
4x; +3xy) —x3 =8
6x) +5x, —3x3 =14
HccnenoBaTh €e HA COBMECTHOCTh U B CIIy4ae COBMECTHOCTHU PEIIUTh TPEMsI CIIOcOOaMu:
1) meromom l"aycca; 2) cpencrBamu MaTpudHOTO McyucieHus; 3) o ¢popmynam Kpamepa.

2. Jlansl Bexktopol a {5, 7, -2}, l;{—3, 1,3}, c{1,-4,6}mu 5{14, 9, -1} B HEeKOTOpOM 0a3u-

ce. [Tokazare, uTO BEKTOpHI a , b, ¢ 00pa3yroT 0a3uC M HAUTHU KOOPAMHATHI BEKTOpa d B ATOM
Oasuce.

3. YpaBHeHue oaHOM M3 cropoH kBajgpara: X + 3y — 8 = 0. CocTaBUTh ypaBHEHHs Tpex
OCTaJIbHBIX CTOPOH KBajpata, ecau P(—1, 1) — Touka mepeceueHust ero auaronajieir. Caenarb
YepTeK.

4. CocTaBUTh ypaBHEHHE M TIOCTPOUTH JIMHUIO, JUTSI KOKIOW TOYKH KOTOPOW PACCTOSIHUS 0
Hayvaja KOOpAUHAT U 10 Touku A(6, 0) oTHOCATCS Kak 2:1.
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5. Hausbl uerbipe Touku A4,(3,1,4), 4,(-1,6,1), A,(-1,1,6), 4,(0,4,—1). CocraButh ypaBHe-
HMSA: a) IOCKOCTH A, A, A,; 6) npsaMoil 4, 4,; B) npaMoil A,M , nepneHuKyIsIpHO’ K IIOCKO-
ctu A A, A;; T) npamoii A, N , mapajienbHO# nMpsaMoi A, 4, ; 1) INIOCKOCTH, NPOXOIAIIEH yepes3
TOUKY A, NEPHEHIUKYISIPHO K NpAMOH A, A,. BEIUUCINTD: €) CUHYyC yriaa Mexay npaMoi A, A,
U IUIOCKOCTBIO A A, A;; &) KOCUHYC yIJla MEXAy KOOPAMHATHOM IIOCKOCThI0O OXY M IIOCKO-
crei0 A A, 4.

KonrtposasHas pabora 1 «BBenenue B Maremarndyeckui aHanns. Auddepednmann-
Hoe ucumciieHue QYHKIMU OJTHOU IIEPEMEHHON

1 . Haiitu npenens! GyHKIMIA, HE OIB3YSICh paBUiIoM Jlomurans.
2x3 —X+5 ) . X—2 ZX_ . 5x2+11x+2_
—_— 0) lim ; B) Im ———M;
3x+1 x>-2  3X+6

a) lim :
X—>+00 3)(3 + X2 +4 X—>—00

. 3x% +4x+1
r) lim
x>-1+/X+3 —+/3x+5

;o) lim x-ctg2x;
x—0

2. Haiitm Z—y JAHHBIX (QYHKITHA.
X

2 3 sin? 3x
a) y=53/x += - +4x°; 6) y=— """
)Y X x2 )Y In(1+5x)
B) y = tg3(x +2) - arcsin 3x?; r) y = (chx)'*;
1) arctgy +vX = X+V.
dy d?*y
3. Haiitu — 1 —=— g KI[WI:
o byn
_ 3
a) y=arctg3x; 0) X= 2C_083 t
y =3sin~t
4. Haiitu: a) dy; 0) npuOmpkE€HHOE 3HAYEHHME 33JaHHON BEJIMYHMHBI C IOMOIIbIO
nuddepennmana.
a) y=Intgx; 6) 3/30.

5. Halitu Haumbonblllee U HauMeHbIIee 3HAYEHUS (YHKIUU f(X)z x° —5x* +5x3 +1 Ha
otpeske [-12].
6. Beraucnuts npesensl, UCTob3ys npaswio JlonuTas.

. X—arctgx . (1 1
a) lim —zg 6) lim| =- ,
x—0 X x—0\ X eX¥-1
3
X
7. UccnenoBats Meronamu aud@epeHInanbHOr0 HUCYUCIEHUs (QYHKIUIO Y = 5 W,
— X

UCIIOJIB3YS pe3yibTaThl HCCIEA0BAHUS, TOCTPOUTH €€ rpaduK.

Tect 1 «Iuddepernnansioe ncunciaeHne HVHKIMA OJTHON EPEMEHHON)

Bomnpoc 1. Haittu npou3BoHyto GyHKIHH Y = In(ZX2 —1).
Bomnpoc 2. 3akoH 1BHXEHHUS MaTepHaIbHON TOUKH UMEET BUJT
x(t)=8+3t+e3t,
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rue X(t) — koopauHaTa TOYKM B MOMEHT BpemeHH t. Torna ckopocTh Touku mpu t=3 paBHa ...
1)2, 2)10, 3)4, 4)18.

Bompoc 3. KonuuecTBo 31eKTpryecTBa, MPOTEKIEe Yepe3 MONepedHoe CeUeHUEe MPOBO/I-

HUKa, HauMHas ¢ MoMeHTa Bpemenu t=0, 3amaercsa popmysoii ( =t3-0t° +15t+1. B Kakue
MOMEHTHI TOK B IIPOBOJHUKE OyaeT paBeH 07

Bormpoc 4. Ha pucyske uzobpaxen rpapuk ¢pyukuuu Yy = f (X)

iV
xo 1504

"

Yy

Haiitu 3Ha4enue Mpou3BOAHOM 5TOM (QyHKIMH B TOUKE X .

1)-+/3, 2)?, 3)%, 4)—?.

Bormpoc 5. ChopmynupoBats onpeesicHue acuMnToThl rpaduka Gy Y = f (X)

Bompoc 6. VYkaszare NOCIEIOBATENbHOCTh HAXOXKICHUs Ieperuba rpaduka QyHKIUH

y = f(x):

1) cnenate BBIBOJ O CYHIECTBOBaHHH TOYKH INeperuda ¥ HalTH 3HaYeHUEe (QYHKUUH B ITOM
TOYKE;

2) HaWTH POU3BOIHYIO BTOPOTO MOPS/IKA U KPUTUIECKHE TOYKH BTOPOTO POJIa;

3) HaliT! 00JacTh onpeneneHus: GyHKIUY;

4) n300pa3uTh KPUTUUECKUE TOYKH HA YUCIOBOH OCH M HAMTH 3HAKH BTOPOI MPOU3BOJHOM Ha
BCEX MOJYYCHHBIX HHTEpBaIax.

Bonpoc 7. Ha pucynke nzo0paxeH rpaguk mMpou3BOJHON (PyHKUINHU Y = f(x), 3a1aHHOU
Ha OTpE3Ke [— 2,5]. Torna Toukoit MakcuMyma 3TOH (QYHKLUH SIBIISETCS. . .
Y

y=r)

1)-1, 2)0, 3)1, 4)4.
Bomnpoc 8. Ykaxkure Bux rpaduka QyHKIINH, I KOTOPOi Ha MHTEpBaie(a;b) oaHOBpe-
MEHHO BBITIOJHSIOTCS Tpu yeioBusi: Yy <0, y' >0, y">0.
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v

yT a b yT a b
0 Lox OI ! PooX
U 1
| 1
4 N
1) 2)
f 2 b fa b
o DX o Ly
3) H
Bonpoc 9. Ucnions3ys npasuio JlonuTans, BEIMUCIUTE TIPEIE
lim (xe_x).
X—>+00
Bormpoc 10. Eciiu k akTHBHOMY JIBYXTIOJIFOCHUKY TOJKIIFOUEHA Harpyska R, To uepes Hee
U
noitger Tox | = R 6;; U B HEW OyAeT BBIACIATHCS MOITHOCTh P = | 2R . Kakum JIOJKHO OBITH
+ 6X

COOTHOHICHUC MCKAY COIPOTUBJIICHUEM HAI'py3KH R u BXOAHBIM COIIPOTHUBJICHUCM JBYXIIOJHOC-
HHUKa Rgx . 9TOOKI B COIMPOTUBJICHUU HAIrPy3KH BBIACIIAIACH MaKCUMAJIbHAs MOHIHOCTI)?

PI'P 2 «®PyHKIIMH HECKOJBKUX IepeMeHHbIX. MHTerpasibHOE HcUuciieHre QYHKIIMU OJTHOM
IIEPEMEHHON

1. TIpoBepUTD, YAOBIETBOPSET JIM YKA3aHHOMY ypaBHEHHUIO AaHHas pyHkuusz = f(x,y).
2, A2
oz, 0t =0, z= In(x2 +(y+1)2).
2. BbIuucanTh NPUOIMKEHHO JTAHHBIC BHIPAKCHUS, 3aMCHUB TPUPAIICHHST COOTBETCTBYOIIHX
Gynkumii ux nomabiMu auddepennranamMu. ONEHUTh B MPOIEHTAX BO3HUKAIONIYIO MPH 3TOM
OTHOCHUTCIIbBHYIO MMOTPEITHOCTD BBIYHUCIIEHUI.

(1,02)*-(0,97)°
3. Bamana ¢pynkuus z = f(x,y)
1) UccnenoBarh JaHHYIO (PYHKIIMIO HA SKCTPEMYM.
2) Haiitu nHauOosblliee W HavMeHblIee 3HAa4eHHUs (YHKIUM B 3aMKHYTOM obmactu D,
OTpaHUYEHHON 3aJJaHHBIMU JTUHUAMU. ClieNaTh YepTEeX.
Z=3Xx+y-—xy, D: y=x,y=4,x=0.
4. BBIYMCITUTH HEONPEIEICHHbBIE HHTETPaIbI.

2
2) Iarctg(lnax)dx; 5) Jax ngx+cdx;
X x° =1
cos xdx dx
) '[a+bcosx ) I\/ax+b—§/ax+b'

5. Beruucnanth HeCOOCTBEHHBIN MHTETpal WU I0Ka3aTh €r0 PacX0JIUMOCTb:
2 i dx 5 Todx
L xx—1" > xvIn®x
6. Haiitu mmomans Gurypsl, orpaHudeHHON TuHUSIME: Xy =4, X+Yy—-5=0.
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KontpoasHas padora 2 «/IluddepeHnnaipable YDaBHEHU)

1. Haiitu obmee (wactHoe) pemenre qudpepeHnrnaIbHOr0 ypaBHEHHUS:

1) y'(L+y)=xysinx, 2) (3x3 +6xy2)dx+(6x2y+4y3)dy=0,
1 2
3 y-Y = y)-3, 4 y+ 235" y)-1,

5) (sin y+ ysinx+1j dx+(xcosy—cosx+£j dy =0.
X y

2. Haiiti obmuee pemenue U PepeHnanbHoro ypapHenus Y +— 1 y'=2X.

X° +
1

3. Haiiti pemenne 3agaun Komm: 4y°y" =y* -1, y(0)= V2, y'(0)=—=

2\2

4. Haiitn yacTHOE penieHne JIMHEHHOTO OJHOPOAHOTO TH((HEPEHITNATBHOTO YPaBHEHHUS:
ym _ yﬂ =0 , y(o) — O, yr (0) — O, y!r (0) - 1.
5. Haiitu o6miee penrenne auddepenuanbHoro ypapaerus y” —Yy” = 6x* +3X .

Tecrt 2 «Iuddepennuanbable YPABHEHUS)

Bompoc 1. Yka3arh, Kakue M3 AAHHBIX YPaBHEHMH SIBIAIOTCS AuUpPepeHuanbHbIMU
YpaBHEHUSMU:

1) \/;dx+\/§dy:0,2) y+2x+1=0, 3) y2:x2,4) y'y3:1+y2,5) y"=Inx.

Bonpoc 2. PaccraButh nuddepenipanbabie ypaBHEHUS [0 BO3PACTAHUIO TOPSAKA!

1) yr+1=xy', 2) y(y”’)2:1, 3) v —xy' = x2.

Bomnpoc 3. YcraHoBUTH COOTBETCTBUE MEXAY UG depeHIMaTbHbIM YPABHEHUEM T1EPBOIO
NOpsJIKa U €ro GopMoii 3anucu:

1) obmrast popma, A) ysinxdx+ xcos ydy =0,
2) HopMasbHas (opma, B) y'=2x-tg \/_ ,
3) nuddepenimansHas Gopma. 0) Jx +\/§ =x-3Y',

D) dx=dy,

E) y'=0.

Bompoc 4. Jlano nuddepeniunanpioe ypaBHeHue Y' = F(X, y) u y(XO): Yo. ®yHKnUMA
Y(x,y,Cg)=0 smusercs ero...

1) oOum perieHueM, 2) o0LIMM UHTETPAIOM,
3) YaCTHBIM pelLICHHUEM, 4) YaCTHBIM MHTETPAJIOM.

Bormpoc 5. TuddepennmansHoe ypaBuenue Y + Xy = \/§ SABIISIETCA. . .
1) ypaBHEHUEM C pa3JeNAIONUMUCA IEPEMEHHBIMH,
2) OITHOPOAHBIM YpaBHEHHUEM,
3) IMHENHBIM YpaBHEHHEM IIEPBOTO MOPAIKA,
4) ypaBHeHueM bepnysiu,
5) ypaBHEeHHEM B MOJHBIX JU(epeHnmaiax.

Bonpoc 6. YcTaHoBUTH COOTBETCTBHE MEXY AU(depeHIInaTIbHbIM YPaBHEHUEM NIEPBOTO
NOPsIIKAa U METOJIOM €0 PELIEHUS:
1) onHOpPOIHOE ypaBHEHUE, A) y= u(x)-v(x),
2) ypaBHEHHUE B MOJIHBIX U depeHranax. B) u(x, y) =C,

22



C) y=u(x)-x
Bompoc 7. 3akon Oma npu HalIu4uMM CaMOMHIYKIUM IpUHHMMaeT BUI: E — L%— Ri,

riaek - oNeKkTpoJBHKYLas CHIa MCTOYHHMKA DHEPIUH, L - coOcTBEeHHas MHAYKTUBHOCTB, R - co-
nporunenne. Onpeaemuts i(t).

BOHpOC 8. YkazaTp IIOCJICA0BATCIIPHOCTh PEIICHUA YPaBHCHUA C pa3ACiIAIOIIMMHACA I1C-
PCMCHHBIMMU:

1) paznenuTh epeMeHHbIE;
2) 3anmcath ypaBHeHHE B nuddepeHnmansaoi popme;
3) IPOUHTETPUPOBATH YPABHEHUE C PA3JICIICHHBIMU TIEPEMECHHBIMH.

Bompoc 9. Yka3zats obmiee pemenue auddepeHnnanbHoro ypaBueHus Y = —4X .
3 3 3
2X X 2X
1) ——, 2) —2C;—+0Cy, 3) ———+Cx+Cy,
) 3 ) —2C 3 ¢ ) 3 Tex+C
Bomnpoc 10. ®yukiuun eX e X —eX ...

1) nuHeliHO-3aBUCUMBIE,  2) JIMHEHHO-HE3aBUCUMBIE.

Bompoc 11. 3anucare ofmiee penieHue JMHEWHOTO OJHOPOAHOTO MuddepeHIHaIbHOro
YPaBHEHHS BTOPOTO MOPSIKA C MOCTOSSHHBIMU KOA(PPHUIIMEHTAMH, €CITH KOPHU XapaKTepUCTHYe-
CKOro ypaBHeHust Ky =—-2, ko =-2.

Bompoc 12. Pemmute nuddepennmansioe ypaBuenue Yy” —9y' =0 um 3amucath oOmee
perieHue.

Bonpoc 13. ®dyaknus y=2SiNX sBiIsieTcs 4acTHBIM pemieHneM auddepeHnnanbHoro
ypaBHeHus Y"+4y =6sinXx. Ykazats o0Iiee penieHne JaHHOTO YPaBHEHHUS.

1) C; cos 2x +C, sin2x +2sin X, 2)Cie ™2 +Coxe X +2sinx,

3) Cle X +Coxe X, 4) Cle X +Coxe2X +6sinx,
5) Cycos2x+Cy Sin2x+6sinX.

PI'P 3 «Teopus psagos»

1. Haiitu cymmy psina Z L
n=1 9n? +12n-5

2. UccnenoBaTh CXOIUMOCTH psijia:

a) Z 6) i L (MJn

nl5

2

1 n+1 1
& Z17n|n Tan’ K Z \/n3+ Y Z (2n+1)n

3. Haiitu 065acth cX0AMMOCTH psija: Z

= n(n +1)
4. Paznoxuts pynkuuto f (X) = 5> B PAlL Makmopena.
20—x—X
n
5. BBIYHCIUTH CyMMY psijia Z (1 ¢ tounoctero € =0,001.
wndf
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01
2
6. Beraucnute uHTErpa j e % dx ¢ rounoctrio & =0,001.

0
7. HailTu pasnoxeHue B psl MO CTENEeHSIM X pemnieHus auddepeHInaTbHOr0 ypaBHEHHUS

y' =X+ y2 , y(O) =1, (3anucaTh TpU NEPBbIX, OTIUYHBIX OT HYJIS, YWICHA 3TOTO Pa3NIOKEHUs).
8. Paznoxuts B psag @ypre nepuoaudeckyro (¢ nepuogom T = 2) dpyukuuo f (X) , 3aJITAaHHYIO
Ha OTpE3Ke [—1,1]. [Toctpouts rpaduku pyukuuu f (X) U CYMMBI psifa S (X), eciu
0, eciu —1<x<0,
f(x)=
x+3, ecmu 0<x<1.

KontpoasHas padora 3 «OcHOBEI Teopruu HYHKIMNE KOMIUIEKCHOTO IepeMeHHoro. OCHOBEL one-
DPALIMOHHOI0 MCYMCICHUS)

1. 3anucaTh KOMIUIEKCHBIE YHCNA z, U z, B TPUTOHOMETPUYECKON U MOKa3aTeNbHON (popMe.

y z
Haiitu: z,-z,, —, ¢z .

Z
z, ——1++/31, z, =—1+i.
2. IIpoBeputs BhIonHeHUe ycnoBuid Kommn-Prmana 1 B cirydae ux BBIITOJTHEHHUS HAUTH [ ’(z)
f(z)= e
3. BblunucauTh KOHTYPHBIN UHTErpal.
Iz-lmzdz, rae L:|z| =2,0<argz<r.

L
4. BeIYHCIUTH HUHTCIrPaJIbl, UCIIOJIb3Yysd UHTCTPAJIbHBIC CI)OpMy'J'ILI KOIJ_II/I; 3aTeM M0 OCHOBHOM

teopeMe Komm o Beruerax.

a) | Z g o) | _C & e [ 25 dz o) ILZMZ.
o2 Bt o2

z
zZ —1 ‘2_1‘:1 (Z + 1)2 z‘:2 (Z )2 [Z _ ﬁlj
2

5. Haiitu nuzo0paxenue 3aqanHoi GyHKIIUU-OpUTUHATIA: [ (t) =t+1.
8
(p + 1)(p2 +6p+ 13).
7. Pemuth nuddepeHnnanbHoe ypaBHEHNUE ONIEpaTOPHBIM METOIOM.
x"+2x +x=¢', x(0)=0, x'(0)=1.
8. PemnTh cucreMy HEOTHOPOAHBIX MU(QEepeHINaTbHbIX YpaBHEHUH ONepaTOpHbIM METO-
JIOM.

6. Haiitu opurusan ¢ynkmun: F(p)=

x'=y+e”,
e x(0)=»(0)=0.

3.2 3agaHus 1Jisl IPOMEKYTOYHOM aTTecTAlUH
KoHTpo/1bHBIE BONPOCHI K IK3aMEHY

1. OHpCIleJ'IeHI/IC U FCOMCTPUYICCKOC I/1306pa)i(eHI/IC KOMIIJICKCHBIX 4YHMCCII. MO,ZLYJ'IL U apryYMCHT
KOMIIJICKCHOI'O 4HCJia. TpHFOHOMeTqueCKaﬂ M IIOKa3aTcJIbHasa (1)OpMI>I KOMIIJICKCHOI'O YHC-

Ja.
2. JleWicTBUS HaJ KOMIUICKCHBIMU YHCIIAMHU.
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3. TlonsTne (QyHKIUM KOMIUIEKCHOTO mHepeMeHHOro. IlpousBonHas (QyHKIMH KOMILIEKCHOTO

nepemeHHoro. Ycnosus Komu-Pumana.

Brruncnenue koHTypHBIX nHTErpaioB. Teopema Komm. MaTerpansabie hopmyisl Komru.

Omnpenenenue npeodpazopanus Jlamnaca. OpuruHambl U ©300paKeHUsI.

Oo6parienne nmpeodpazoBanus Jlamaca.

Pemenne nuHeHbIX AuQdepeHInaIbHbIX YPaBHEHHH U MX CHCTEM OINEpAaIllMOHHBIM METO-

JIOM.

8. Uwucnossie psiabl. OCHOBHBIE TOHSATHS.

9. HeobOxoauMplii MpU3HAK CXOIUMOCTH psifa. JlocTaTOYHBINA MPU3HAK PACXOIUMOCTH PSIa.

10. Psin, cocTaBiieHHBIN U3 YWICHOB reOMETpHYeCKOoi nporpeccuu. Psan dupuxie.

11. [Ipu3Haku cpaBHEHUS 3HAKOIOJIOKUTEIBHBIX PSOB.

12. Tlpusnak /lanam6Gepa. PanukanbHbll 1 HHTErpabHBIN Tpu3Haku Ko,

13. 3HakonepeMeHHbIE psibl. Y CIIOBHAS U a0COMIOTHAsA cxoauMocTh. Ilpu3nak JlelOHuIa.

14. ®yuknuonansHbie psabl. OcHOBHBIE MOHATHSA. O0JacTh U PalyCc CXOJUMOCTH CTEINEHHOTO
psnaa.

15. Psager Tetinopa u MakiopeHa.

16. Psine1 Dypee.

No ok

TunoBble 3K3aMeHAIIMOHHDbIE 3a1a4UH

1. Haiitu cymmy psina Z > 14 .
n—1 49n“ —70n - 24

2. UccnenoBaTh CXOIUMOCTD psija:

n+1 1 (n+ ]” °° 1
a) ; 0 —— B ;
nzzz : r]Z::l 2"\ n ) nzz"l(n+1)ln3(n+1)
e 0]
1
_l n+1_.
)Zn+3 ﬂ)nzzll( ) 3n?
. — ,4n .30 S (X—Z)
3. Haiitu 0651acTh CXOAMMOCTH psifia: a) Z 27 x7; 0) Z —
n=1 =

4. BeIYUCIUTE:
) (6-i)L+2i)-12i, 6)2:%, ) -, .

5. IIpoepuTs BhionHeHUE yeiaoBuit Komu-Pumana u B citydae ux BeINOJTHEHHUS HAWTH | '(Z0 ):

f2)=(2-1)(2+2), 2, =2i.
6. BeraucnuTh WHTETpA: I dZ rre f(Z):(6X+y)+(2y)i, z,=0, z5=3+2i.
AB

7. BBIMUCIATL MHTETPAT 10 3aMKHYTOMY KOHTYpY L ¢ momomsro wHTErpanbHOM (opMyIbl
Komm nnm ¢ momo1pro 0cHOBHOM TeopeMbl Kot o Bbruerax:

z+3
——dz, L: 2l=—
§z~(z+2) : 2+2

8. HaiiTi n3o6paxxenue GpyHKIIMH HENOCPEICTBEHHO € TIOMOIIBIO Tpeobpa3zoBanus Jlamaca:

f)=—1-6¢.
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JIucr perucrpanuu usmenenuit k PI1/I

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomnuectBo
CTpaHMI]
A3MEHEHUS

IMoamuce
paspaboTunka

PIIJT
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