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AHHOTaUs

Hucrunmaa «MaTtemaTtrka. MaTeMaTHYecKHii aHajau3» BXOIUT B 00pa30BaTEIIbHYIO
porpaMMy BBICIIETO0 00pa3oBaHUsl — MpOorpaMMy OakajgaBpHara Mo HAIpaBICHUIO TOITOTOBKU/
crienanbHOCTH 27.03.01 «CTanmapTu3aius U METPOJIOTHS» HapPaBJICHHOCTH/CIICIIHAIM3AIIAN
«udposas MmeTposiorust U cTaHAapTH3aUs. JucuummimHa peanusyercs kadempoit «Nely.

JycuunnuHa HaleneHa Ha GOpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOMIMX KOMIETCHIIUA:

YK-1 «Crocoben ocymiecTBIsATh MOUCK, KPUTHUECKUH aHAIM3 U CHHTE3 MH(OpMaIuHy,
MPUMEHSTh CUCTEMHBIN TOXOJ JIJIsl pELICHHsI TIOCTABICHHBIX 33124

YK-2 «CrnocobeH ompenensaTh Kpyr 3ajlad B paMKax TOCTaBJICHHOW IeM U BBIOMPATH
ONTHUMAJIBHBIE CIIOCOOBI MX PEIICHUs, UCXOJS U3 NEHCTBYIOIIMUX MPABOBBIX HOPM, UMEIOLIUXCS
PECYPCOB U OTPAHUYECHUI

OIIK-1 «Criocoben aHanmM3upoBaTh 3a71a4u MpoheCcCUHOHATHHOU IeATeILHOCTH Ha OCHOBE
MOJIO’KEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK M MaTEMAaTUKI»

OIIK-2 «Cmnocoben ¢opMyaupoBaTth 3agaydl NPO(ECcCHOHATBLHON JEATEIHPHOCTH Ha
OCHOBE 3HaHU MPOMUIBHBIX PA3EIIOB MATEMATHUECKUX M €CTECTBEHHO-HAYYHBIX JUCIHILTAHY

Copepxkanve  TUCHUIUIMHBI ~ OXBAaThIBa€T  KPYr  BOINPOCOB,  CBSI3AHHBIX  C
muddepeHIMATbHBIM U HHTETPATBHBIM HUCYHUCICHHEM, TCOPHCH IPENeIOoB W PSAJOB U HX
MPUMEHEHHUEM.

[IpenogaBanue JUCHUILIUHBI TpPEAyCMaTpUBaeT clieayronue (GopMbl OpraHU3aIuN
yueOHOro Mpolecca: JEKINH, IPAKTUYECKUE 3aHITHUS, CAMOCTOsTeNbHAs padoTa 00y4aroIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAa€MOCTH, MPOMEKYTO4YHas aTTectauus B (opme sk3amena (1 cemectp),
sK3ameHa (2 cemectp).

OO0miasi TpyAO0EMKOCTh OCBOEHHS JUCUUIUIMHBI COCTaBJSeT 9 3a4eTHBIX eauHuI, 324
yaca.

SI3bIK 00yUYeHUs IO JUCIHUILTUHE KPYCCKUMA »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
— (¢$opMUPOBaHUE y CTYICHTOB IOHUMAHUS POJIM MATEMATHKU B COBPEMEHHOM
MUpE, HayKe M MPAKTHICCKON JICATSILHOCTH B M30paHHOW CICIMATbHOCTH;
— (¢dopMUpOBaHUE Yy CTYJCHTOB CIIOCOOHOCTH M HaBBIKOB ()OPMYIIMPOBATH M PEIIaTh
npodeccuoHalbHBIE 33Jaud C WCIOJIB30BAaHUEM ammapara MaTeMaTH4YeCKOro

aHaJIn3a.

1.2. JlucummninHa BXOJIUT B COCTaB 00s3aTEIHHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).
1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C

IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3yueHUs AMCHUILTUHBI OOYYAONIUICS JOJDKEH 001a/laTh CIEAYIOIUMU
KOMIETCHIMSIMHU WM UX YacTAMU. KOMIEeTeHIInU 1 UHIUKATOPHI UX JOCTUKEHHS IPUBEICHBI B

Tabauie 1.
Ta6ymma 1 — IlepeyeHb KOMIIETCHIIMI ¥ MHIUKATOPOB UX JIOCTHKCHUS
Kon u
Kareropus (rpymnmna) Kon n HanMeHOBaHME HHIUKATOPA
HAaUMEHOBAaHUE
KOMIIETEHIIUH IOCTHIKEHUS KOMIIETEHIINHU
KOMIIETEHIINHU
VK-1 Cnocoben VK-1.3.2 3HaTh METOIUKH CUCTEMHOI'O
OCYIIECTBIISITh MOAXO0/a JIJIsl PEIICHUsI TOCTABJICHHBIX 3aa4
nouck, kpurndeckuil | YK-1.Y.2 ymers ocymecTBisaTh
aHaJi3 U CUHTE3 KPUTUYECKHUM aHAIIU3 U CUHTE3
Y HUBEPCATIbHBIC uHpopmarun nH(pOpMaIu, OJIYICHHON U3 Pa3HBIX
KOMIICTCHITUH PMALIHH, PMAtlH, i p
MPUMEHSATD HMCTOYHHUKOB, JJIS PEIICHUS TOCTaBICHHBIX
CUCTEMHBIN MOAXO0] | 3am1ad
JUISL pELICHUS VK-1.B.2 BnageTh HaBbIKaMH CUCTEMHOTO
MOCTABJICHHBIX 3aJ1a4 | IMOJX0Ja JJI PEIICHUS TOCTABICHHBIX 3a]1a4
VK-2.3.1 3HaTh BUJIBI pECYPCOB U
OrpaHUYEHUs I PELICHUS T0CTaBICHHBIX
VK-2 Criocoben P VAP
OIpPENEIITh K ajiad
P pyT VYK-2.V.1 ymeTs NpoBOIUTE aHAJIN3
3a/1a4 B paMKax o
N MOCTaBJICHHOM 11eN U (hOPMYTUPOBATH
MMOCTaBJIECHHOH I1E€JI1
3aJ1a4M, KOTOpPbIE HEOOXOIUMO PEIIUTD IS
U BBIOMpAThH
€€ JTOCTHKEHUS
OINTHUMAaJIbHBIE
YHuBepcanbHbIe VYK-2.V.3 ymeTs BbABUTATh
CHOCOOBI X . .
KOMIIETEHIIUHA aMbTEPHATUBHBIC BAPUAHTHI ICUCTBUH C

peuIeHus, UCXO01s U3
JIEHCTBYIOIUX
IIPaBOBBIX HOPM,
NMEIOIINXCSA
pecypcoB U
OrpaHUYEHUI

LeJIbI0 BEIOOpA ONTHUMAJIbHBIX CIIOCOOOB
pelieHus 3a1a4, B TOM YUCJIE C TTOMOIIIBIO
UG POBBIX CPENICTB

VK-2.B.2 BnageTs HaBbIKaMH BBIOOpA
ONTUMAJILHOTO Croco0a perieHus 3a1au ¢
YYETOM UMEIOLIUXCA YCIOBUM, PECYPCOB U
OrpaHUYECHUN

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINHU

OIIK-1 Cnocoben
aHAJTU3UPOBATh
3a71a4mn
npodeccuoHaNBHOM
JIEITENHHOCTH Ha
OCHOBE ITOJIOXKEHUIA,
3aKOHOB M METOOB
B o0acTu
€CTECTBCHHBIX HAYK

OIIK-1.3.1 3HaTh OCHOBHEBIE ITOJIOKECHHUS,
3aKOHBI U METO/bl €CTECTBEHHBIX HAYK U
MaTeMaTHKH

OIIK-1.Y.1 ymeTp npuMeHATH 6a30BbIE
€CTECTBEHHOHAYYHbBIC U MATEMATHYECKHE
3HaHUS JJI PEIICHUs U aHallu3a 3a]1a4y
PO eCCHOHAIBHON e TETHHOCTH
OIIK-1.B.1 BrageTs HaBBIKAMH aHaIN3a
Mpo(ECCHOHABHBIX 3aJ71a4 U UX PEIICHUM




1 MaTEMaTHUKU Ha OCHOBE 0a30BBIX €CTCCTBECHHOHAYYHBIX U

MaTeEMaTUYECKUX 3HAHUN

OIIK-2 Cnocoben
dbopmynupoBaTh
3a7auu
npodecCHOHATBLHOM
NEeSITETTLHOCTH Ha
Oo6menpodeccnoHabHBIE | OCHOBE 3HAHUI
KOMITCTECHITHH POPMILHBIX
paszenos
MaTeMaTHYECKUX U
€CTECTBEHHO-
HaYYHBIX
JUCIATUTAH

OIIK-2.3.1 3HaTh poUIbHBIC Pa3ACIBI
MaTEeMaTHYECKHUX M €CTeCTBEHHO-HAay4YHbIX

JUCHUIIINH

2. Mecro nucuurnHbl B cTpykType OI1

HI/ICHI/IHHI/IHa HC 633preTC$[ Ha 3HAaHUAX, paHEC HpI/IO6peTeHHLIX CTyYACHTaMHU IIpH

HN3YUCHUU B BBICIIIEH IIKOJIE KaKUX - JIH0O0 JUCITUIIIINH.

3HaHI/IH, IMOJIYYCHHBIC IIPpHU HU3YUYCHUHU MaTcpuajia ﬂaHHOﬁ JUCHUIIIMHBI, UMCIOT KakK

CaMOCTOATENIBHOE 3HAYCHHE, TaK U UCIIOJIb3YIOTCS IPU U3YYEHUHU APYTUX JUCLHUILINH:
- Teopus BEpOATHOCTEN U MaTEMAaTUYECKas CTATUCTHUKA;

- AITOPUTMBI U CTPYKTYPbI IaHHBIX;
- CHUCTEMHBIN aHAIu3;

3. O0beM u TpyI0eMKOCTb JTUCIUILIAHBI

Jlaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI MO TUCHUIUIMHE (M pachpeelieHne 3TOW TPYJO0EMKOCTH IO CEMECTpaM) IPeCTaBICHbBI B

Tadmue 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

Bi yuc6Hoi paoTs! Beero TpynoeMKOCTb 10 ceMecTpam
Nol No2
1 2 3 4
Oowan mpyooemKocmup oucyunIuHbl, 9/ 324 5/ 180 4/ 144
3E/ (uac)
U3 Hux wacoe npaKxmuyecKkoil no020moeKu
Ayoumopnuie 3anamus, BCEro vac. 32 16 16
B TOM YHCIIE:
nexiuu (JI), (dac) 16 8 8
npakTudeckue/ceMunapckue 3ansatus (113), 16 8 8
(gac)
naboparopsblie padboTsl (JIP), (dac)
KypcoBoil npoekT (padota) (KII, KP), (yac)
9K3aMeH, (4Jac) 18 9 9
CamocmoamenvHnas paboma, Bcero (Jac) 274 155 119
Buo npomesicymounon ammecmayuu: 3a4er, 9K3., k3 OKk3.,
nudd. 3ager, sk3ameH (3auer, Hudd. 3a4, Ik3.) JK3., "

4. ConeprkaHue TUCHUTUTHHBI

4.1. PacnpeneneHue TpyJI0EMKOCTH JUCIHUILIMHBI IO pa3/JesiaM U BUAAM 3aHITHIA.

Pa3;[em,1, TEMbI TUCHUIIJIMHBI U UX TPYAOCMKOCTD IIPUBCACHBI B Ta6m/1ue 3.




Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI JUCLIMIIIAHBI

Jleximn
(qac)

13 (C3)
(qac)

JIP
(qac)

KII/KP
(qac)

CP (gac)

Cemectp 1

Paszoen 1. Teopus npedenos

Tema 1.1. OCHOBHBIC dIeMEHTapHbBIC (DYHKITHH.
YucoBble MHOXKECTBA.

Tema 1.2. llpenen pyHKIUM 11pH
HEOTPaHUYEHHOM POCTE apryMeHTa. TeopeMsl o
npenaenax.

Tema 1.3. Tlpenen GyHKIIUU B TOYKE.
HenpeppiBHOCTH. 3aMeyaTebHbIEC MPECIIbI

35

Pazoen 2. Jlugpgpepenyuanvroe ucuucnenue
Tema 2.1. Onpenenenue npousBoaHoil. Ee
reOMETPUYECKUN U MEXaHUYECKUIN CMBICI.
Tabnuia npon3BOHBIX, YacTh 1.

Tema 2.2. TlpaBuna nuddepeHmpoBaHus.
[IpousBoHas Cl0XHON (YHKITHH, IPOU3BOIHAS
obparHo# ¢yHKIMH. Tabmuia mpou3BOIHBIX,
4acThb 2.

Tema 2.3. IIpou3BOoIHBIE BBICIIUX MTOPSIIKOB.
Teopemsl 0 quddepeHnnpyeMbIx GyHKINIX.
Tema 2.4. 1lpauio Jlonurtans. ®opmyna
Telnopa.

Tema 2.5. luddepennman hpyHKIIMN IEPBOTO
nopsiika. Jnddepennnans: BEICIINX TOPSIKOB.
Tema 2.6. ViccnenoBanue GyHKIHMI ¢ TOMOIIBIO
MIPOU3BOTHBIX

60

Paszoen 3. Humeepanvnoe ucuucienue

Tema 3.1. IlepBooOpa3nas. HeonpeneneHHslii
uHTerpan. CBolcTBa HEONPENEIEHHOTO
UHTErpaa.

Tema 3.2. Tabnuna uaTerpagos. Meron
3aHeceHus noJ 3Hak nauddepennuana. Meroa
3aMEHbI IEpEMEHHON HHTETPUPOBAHUSL.

Tema 3.3. IHTErpupoBaHMeE 1O YACTSIM.
HHTerpupoBanne paioHaIbHBIX BBIPAKEHUMN.
Tema 3.4. InTerpupoBanue
TPUTOHOMETPUYECKHUX BBIPAKEHU.

Tema 3.5. OnpeneneHHbI UHTETPAIL.
Ornpenenenue U CBOKCTBA.

Tema 3.6. VInTerpan c nepeMeHHbIM BEPXHUM
npeneiaoM. @opmyna HeroTona - JleitOHua.
Tema 3.7. HecoOCTBEHHbIE MHTETPAIbL.

Tema 3.8. IlpunoxeHus onpeneIcHHoro

WHTErpaja.

60

Htoro B CCMECTPC:

155

Cemectp 2




Pazoen 4. Qynkyuu Heckorvkux nepemerHHvIX
Tema 4.1. DyHKIUSA HECKOJIBKUX EPEMEHHBIX.
OcHoBHbIEe OHATHS. HenpepbIBHOCTS.
Tema 4.2. luddepennupoBanre GyHKIUN
HECKOJIbKUX MepeMeHHbIX. YacTHbIe
npousBoaHbie. Juddepenunan. [IpousBoanas
COXHOU (DyHKIUU. YacTHBIC MPOU3BOIHBIC
BbICIIUX MOpsiaKkoB. @opmyna Tewnopa.

Tema 4.3. VccnenoBanne (HyHKIIMM HECKOJBKHX

IIEPEMEHHBIX.

Pazoen 5. Jlugpgpepenyuanvnuvie ypasrenus
Tema 5.1. luddepennmanbHbie ypaBHCHHUS
nepBoro nopsaka. OCHOBHbIE MOHATHS.
Juddepennunanbabie ypaBHEHHUS C
pa3eNIuMucs nepeMeHHbIMU. O THOPOIHbIE
Qg depeHaIbHbIe YpaBHEHHS IEPBOTO
HOopsIIKA.

Tema 5.2. Jluneiinpie quddepeHnuanbHbIe
ypaBHEHUS MIEPBOTO MOPsIKa. Y paBHECHUE 3 3 50
bepnymu. Jluddepenunanbabie ypaBHEHHUS
BBICHINX TOPSIIKOB, TOITYCKAIOIINE TIOHIKEHHE
MOPAIKA.

Tema 5.3. JluHeitHble OTHOPOIHBIE

Qg depeHIraIbHbIe YpaBHEHHS ¢ TOCTOSHHBIMU
koddunmenTamu. JInHeHbIE HEOAHOPOTHBIC
Qg depeHIraIbHbIe YpaBHEHHS BHICIITUX
MOPSIKOB.

Paszoen 6. Paowi

Tema 6.1. Yucnosbie psaabl. OCHOBHbIE
omnpeneneHus. PAsbl ¢ MoNoXUTEIbHBIMI
yineHamu. [Ipusnaku Jlanam6epa u Komu.

Tema 6.2. Heo6xonumplii mpu3Hak. [Ipu3Haku
cpaBHeHus. HTEerpanbHbii npusHak Komm.
Tema 6.3. 3HaKOTIEpEMEHHBIE PSIJIBI.
AOcouroTHas 1 yclioBHas cxoaumoctu CBOMCTBA
abCcoMOTHO cxoasmmxcs panoB. [Ipuznak 3 3
JleitOHuma.

Tema 6.4. ®ynxunonansHele psiabl. O0nacTh
CXOJIMMOCTHU. PaBHOMEpHAasi CXOJIUMOCTb.
Crenennsle psaabl. IHTepBan cxoqumoctu. Tema
6.5. CBoiicTBa CXOJSMIIMXCS CTETIEHHBIX PSIIOB.
Tema 6.6. Panpl Teitnopa u MaknopeHna.

Tema 6.7. Pang @ypbe nepruoanuecKoil pyHKIHH.
Tema 6.8. Psg @ypbe 4eTHOW U HEYETHOU

(b YHKIIHH.

19

Hroro B cemectpe: 8 8 119

Hroro 16 16 0 0 274

4.2. CopnepxaHue pa3/ieJioB U TEM JICKIIHOHHBIX 3aHSATUH.
Coneprkanue pa3iesIoB U TEM JICKITMOHHBIX 3aHSITHI MPUBEICHO B TaOwHIIe 4.

Ta6mmma 4 — ConepxaHue pa3esioB U TEM JIEKIIMOHHOTO UK

Howmep paznena HaszBanue u conepkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI
Pazoen 1. Teopus npedenos
1 Tema 1.1. OcHOBHBIE 7eMeHTapHble GyHKIMU. YncI0BbIe
MHO>KECTBA.

Tema 1.2. Tlpenen GyHKIUYU NPU HEOTPAHUYEHHOM POCTE




aprymenTa. Teopemsl o ipenenax.
Tema 1.3. Tlpenen ¢pyHKIUU B TOYKEe. HempeprIBHOCTD.
3ameuaTeNbHbIC IPEACIbI.

Pazoen 2. Jlughgpepenyuanvroe ucuucnenue

Tema 2.1. Onpenenenuie npou3BoHou. Ee reomerpuueckuii u
MEXaHWYECKUM CMBIC. Tabnuia mporu3BOIHBIX, YacTh 1.

Tema 2.2. lpaBuna quddepenuupoanus. [IponsBoHas
CJIOKHOM (DyHKIMH, TpoU3BOHAs oOpaTHOi (pyHkumu. Tabmuma
IIPOU3BOJIHBIX, YACTh 2.

Tema 2.3. [Ipon3BOgHBIE BBICIIUX TOPSIAKOB. TeopeMbl O

g epeHIpyeMbIX PYHKIUAX.

Tema 2.4. Tlpasuiio Jlonurtans. @opmyna Teinopa.

Tema 2.5. {uddepennman GyHKIMH IEPBOTO MOPSIKA.
JuddepeHnnansl BBICIINUX MOPSAIKOB.

Tema 2.6. UccnenoBanue GyHKIHMKA C ITOMOIIIBIO TPOU3BOIHBIX.

Paszoen 3. Humeepanvhoe ucuucienue

Tema 3.1. TlepBooOpa3nasi. HeonpeneneHHbI HHTETpaI.
CBoiicTBa HEONPEAEICHHOTO HHTErpaa.

Tema 3.2. Tabnauna unTerpagoB. Metos 3aHeCeHUs 10T 3HAK
muddepernmana. Merox 3aMeHbI IEPEMEHHON UHTETPUPOBAHUSI.

Tema 3.3. InterpupoBaHue 1o yacTsaM. MHTerpupoBanue
PaLMOHABHBIX BBIPAKCHUH.
Tema 3.4. InTerpupoBaHre TPUTOHOMETPUYECKUX BBHIPAKECHHH.

Tema 3.5. OnpeneneHuplil uHTerpan. OnpeaeneHue U CBOMCTBa.
Tema 3.6. IHTerpan c nepeMeHHBIM BEPXHUM MPEICIOM.
®opmyna HeroTona- JleitOHua.

Tema 3.7. HecoOCTBEHHBIC HHTETPAJIBI.

Tema 3.8. IlpunosxxeHust OnpeeICeHHOT0 HHTETpaJia.

Pazoen 4. Dynkyuu neckonvkux nepemenHvix

Tema 4.1. DyHKIUSA HECKOJIBKHUX NepeMeHHBbIX. OCHOBHBIE
noHATus. HempepbIBHOCTb.

Tema 4.2. lupdepenuupoBanre GyHKINNA HECKOIbKUX
nepeMeHHbIX. YacTHble npousBoaHble. Anuddepennnan.
[Tpon3sBosHas cnoxHON QyHKIMHU. YacTHBIE TPOU3BOAHbIE
BBICIINX MOPsAAKOB. @opmyna Tewmopa.

Tema 4.3. UccnenoBanue GyHKIIMH HECKOJIIBKUX TIEPEMEHHBIX.

Paszoen 5. Jlughghepenyuanvuvie ypasnenus

Tema 5.1. TuddepeHnmanbHble ypaBHEHUS IEPBOTO MOPAIKA.
OcHoBHble noHATHA. [IuddepeHnnanbHble ypaBHEHHS €
pa3IenAOMUMHCS epeMeHHbIMA. OTHOPOHBIE

g depeHImaIbHbIe YpaBHEHH IEPBOTO MOPSIIKA.

Tema 5.2. Jluneitnble nudpepeHnanbHbe YpaBHEHHS IEPBOTO
nopsiaka. Ypasuenue bepuymm. Auddepenunansusie
YPaBHEHUS BBICHINX MOPSAAKOB, JOITYCKAIOIINE IOHWKEHHE
HOpsIJKA.

Tema 5.3. Jluneitnple onHopoiHbIE MU hepeHnanbHbIe
YPaBHEHHsI C TOCTOSSHHBIMU K03 urmentamu. JInneitHsie




HeoTHOpoAHbIE MU depeHInabHbIe YPaBHEHUS BBICIIHX
MOPSIKOB.

Pa3zoen 6. Paowi

Tema 6.1. Yncnossie psiabl. OCHOBHBIE onpeaesieHus. Psabl ¢
noJyiokuTenbHbIMU uiieHamu. [Ipusnaku [lanam6epa u Komu.
Tema 6.2. Heooxoaumebrit mpu3Hak. [Ipu3Haky cpaBHEHUS.
NuTterpanbusiii npusHak Koiu.

Tema 6.3. 3nakonepeMeHHbIe psiibl. AOCOTIOTHAS U YCIOBHAs
cxoaumoctu CBoiicTBa a0COIIOTHO cXOAsIUXCs psaoB. [Ipu3nak
JleitOHuna.

Tema 6.4. ®ynkunoHaabHbIe psaabl. O0IaCTh CXOIUMOCTH.
PaBHOMepHas cxogumocTth. CreneHHsle psiibl. MHTEpBa
CXOJHUMOCTH.

Tema 6.5. CBOWCTBA CXOSIINXCS CTEIIEHHBIX PSIOB.

Tema 6.6. Paawl Teitnopa u MakiopeHna.
Tema 6.7. Psg @ypbe nepuoanveckoil pyHKIum.
Tema 6.8. Psg Oypbe 4eTHOIN 1 HeYeTHON (DYHKITHH.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTb IPUBEECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYIOEMKOCTb

N3 aux No
No | Temsbl npakTrnueckux | Popmbl NPAKTUYECKUX | TpyTOEMKOCTh, |IPAKTUYECKOU |pa3jaeiia
/1 | 3aHATUH 3aHATUI (gac) IMOJTOTOBKH, |IMCIHUII
(dac) JIUHBI
Cemectp 1
Tema 1.2. Tlpenensl Paz6op 3amay mon
paIoHaIbHBIX PYKOBOJICTBOM
1 BBIpQ)KCHUH Ha IIPEnoIaBaTels, 1 1
OECKOHEUYHOCTH U B CaMOCTOSTENLHOE
TOUKE. pelieHue 3aaa4
Pa30op 3amgad mmo
Tema 1.3. KOBEI[C]I“[BOM :
OKBHUBaJICHTHBIE Py
2 Tpero/1aBaTeds, 1 1
OECKOHEUYHO MAJbIE.
CaMOCTOSTENLHOE
Yuciio e.
pelreHue 3aaa4
Pa30op 3amau o
Tema 2.1. OBEI[C”II“[BOM A
[IpousBoausie. PYK
3 MpenoiaBaTels, 1 2
[IpaBuna
CaMOCTOSITEILHOE
muddepeHIpoBaHUSL
pelieHue 3aaa4
Paz6op 3amau mon
Tema PYKOBOJICTBOM
4 | 2.2.IlponsBomHas nperoiaBaTeds, 1 2
CIIOKHOU (DYHKITUU CaMOCTOSTENLHOE
pelreHue 3a1a4
Pa30op 3amau 1o
Tema 3.1. TabnuuHoe p 33l a
5 PYKOBOJICTBOM 1 3
WHTETPUPOBAHUE
npenojaBaTens,




CaMOCTOSITENIbHOE
penieHue 3aaau

Paz6op 3amay mox

Tema 3.2. BHeceHue | pyKOBOJCTBOM
6 IIOJI 3HAK MIpEeno1aBaTeis, 1
muddepenmana CaMOCTOSITENILHOE
pelIeHue 3a1a49
Pa36op 3ama4 no
Tema 3.3. 3amena OBEz[chOM A
IIEPEMEHHOM. 26
7 MpenoiaBarelis, 1
HNHuTerpupoBanue mo
CaMOCTOSITEILHOE
JacTsIM
pelieHue 3aaa4
Pa36op 3ama4 no
Tema 3.4 OBI())I[CTI[BOM :
WNHuTterpupoBanue 24
8 MIperno1aBaTelis, 1
panoHaIbHBIX
N CaMOCTOSTEILHOE
byHKIUH
pelIeHue 3a1a4
Cemectp 2
Paz6op 3amay mox
OBOJICTBOM
Tema 4.1. YacTHbie PYKOBOZ
9 MIpEno/1aBaTelis, 0,5
MTPOM3BOTHBIC
CaMOCTOSITEILHOE
pelIeHue 3a1a49
Pa30op 3anau nox
Tema 4.2. YacTHbIE PYKOBOJCTBOM
10 | mpousBomHBIC npernoiaBaTeds, 0,5
BBICIITHX MOPSIIKOB CaMOCTOSITEILHOE
pelieHue 3aaa4
Pa36op 3ama4 no
Tema 4.3.9xcTpeMyM p 31 A
- PYKOBOJICTBOM
11 yH npernojaBaTens, 1
HECKOJIBKUX
CaMOCTOSTENLHOE
MIePEMEHHBIX
pelreHue 3aaa4
Tema 5.1. Pemenune
g depeHInaIbHbIX
aBHEHHUU ePBOI0
yp p Paz6op 3amay monx
nopsiaka. Oo1mme u
PYKOBOJICTBOM
YAaCTHBIE PEIICHHUS.
12 MperoaBaTels, 0,5
AstoHomusble /1Y,
CaMOCTOSTENLHOE
Y ¢ pazneneHHbIMU
pelreHue 3a1a4
HC
pa3aensIoIUMHUACS
TIePEMEHHBIMU
Tema 5.1. Pemienne
Paz6op 3amau mox
OoHOpOaHbIX JIY
PYKOBOJICTBOM
MIEPBOTO MOPSAIKA U
13 TperoaBaTes, 0,5
Y KoTopbie MOKHO
CaMOCTOSTENLHOE
MIPUBECTH K
pelreHue 3a1a4
OJTHOPOJTHBIM
Tema 5.2. Jluneitnsie | Pa3bop 3amay moj
14 | muddepeHnmanpable | PyKOBOICTBOM 0,5
ypaBHEHUs TIEPBOTO npenojaBaTens,




MOpsAJIKa. YpaBHEHUS | CAMOCTOSITENIbHOE
bepuymm pelIeHne 3a1a4
Tema 5.2.
Pa30op 3anau nox
Huddepenunansubie
PYKOBOJICTBOM
YpaBHEHHUSI B MOJIHBIX
15 MpernoaaBaTes, 0,5 5
nuddepeHnuanax.
. CaMOCTOSITENIbHOE
HNuTterpupyrommii
pelieHue 3aaay
MHOXKHUTEJIb.
Tema 5.2.
Pa30op 3anau nox
Huddepenunansubie
PYKOBOJICTBOM
YpaBHEHHUS BBICIIUX
16 MpernoaaBaTes, 0,5 5
MOPSITKOB,
CaMOCTOSITENIbHOE
JIOTTYCKAIOII1e
peleHue 3aaay
MTOHIKEHUE TIOPSKA
Tema 5.3. Jlunelinpie
Paz6op 3amay mox
HEOJTHOPOHBIE
muddepeHIraIbHbIC PYKOBOACTBOM
17 P MIpEno1aBaTeis, 0,5 5
YpaBHECHHSI C
CaMOCTOSITENIbHOE
MIOCTOSIHHBIMH emenIe 3a1a4
kodhpunreHTamMu p
Pa36op 3anau no
Tema 6.1. Psanpl ¢ p 3al A
PYKOBOJICTBOM
MTOJIOKUTEITLHBIMA
18 MIpEno1aBaTeis, 0,5 6
yieHamu. [Ipuznaku
CaMOCTOSITENIEHOE
JHamnambepa u Korm
pelieHue 3aaa4
Tema 6.2. Psppl ¢
MIOJIOKUTETTbHBIMU Pa3bop 3amau nox
qJIeHAMU U PYKOBOJICTBOM
19 | 3HaKonepeMeHHbBIC MIpEno1aBaTeis, 0,5 5
psabl. HeoOXoauMelii | caMOCTOSATENBHOE
MPU3HAK U TPU3HAKU | pellleHue 3a7a4
CpaBHEHWSI.
Paz6op 3anau nmox
PYKOBOJICTBOM
20 Tema 6.4. npenonaBares, 1 6
CreneHHBIC PSIIBI CaMOCTOSITENTEHOE
pelieHue 3aaa4
Paz6op 3amau nmox
Tema 6.6. Psanpl PYKOBOJICTBOM
21 | Teitnopa u npenojaBaTes, 1 6
MaxkopeHa. CaMOCTOSITENTEHOE
pelieHue 3aaa4
Bcero 16
4.4. JlabopatopHble 3aHATUS
Tembl 1abopaTOPHBIX 3aHATUN U UX TPYILOEMKOCTh MPUBECHBI B TabIUIIE 6.
Tabmuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
Ne TpynoemKocTsb, N3 Hux Ne
HaumenoBanne nabopatopHbIx padboT .
/11 (dac) MIPAKTHYECKOM | pa3zerna




MOJITOTOBKH
(dac)

, | mucmmm

JIMHBI

Y4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.5. BBITIOJIHEHUE KYPCOBOTO MPOEKTa/ KypCOBOM pabOThI
VY4eOHBIM MJIaHOM HE IPESYCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouIxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYA0SMKOCTh IPUBEICHBI B Tabuuiie 7.

Tabmunua 7 — Bugsl caMocTosITenbHON PabOTHI M €€ TPYIOEMKOCTb

Bun camocrosiTensHO#M paboThI B‘CIZEO’ Cewmectp 1, uac Cemectp 2, yac
1 2 3 4

W3yueHne TeopeTHIecKoro Marepuasia

nucuuraHbl (TO) 120 60 60

KypcoBoe npoextupoanue (KII, KP)

Pacuerno-rpadpuueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka Kk TEKymeMmy KOHTPOJIIO

ycneBaemoctu (TKVY) 60 30 30

Jomamnee 3amganne (/13)

KonTponbusie pabotsl 3a0unnkoB (KP3) 20 10 10

IToaroroBka K MpoOMeEKyTOYHOU

arrectanuu (I1A) 4 55 19
Bcero: | 274 155 119

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITETTEHON PabOThl 00YUAIOIIUXCS IO TUCIUIUIMHE (MOIYJTIO)
Y4eOHO-MeToInYecKre MaTepualibl JUIsl CaMOCTOSITEIbHONM paboThl OOYYarOLIMXCSl yKa3aHbl B

IL.11. pa3zaenoB 6-11.

6. IlepeueHb MEYaTHBIX M AIEKTPOHHBIX YUCOHBIX U3TAHUI
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabauna 8— IlepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3JaHUM

KonnuecTtso
AK3EMILISPOB B
[ngp/ bubnuorpapuyeckas ccpuika 6ubnuorexe
URL anpec
(KpoMe IIEKTPOHHBIX
9K3EMILISIPOB)
Bricuias maremaTtuka. Psjbr:
yuebHoe nocobue / 0. A.
I'yeman, C. I1. ITombiTkHH, A. O.
517
I 96 Cwmupnog; C.-Tletep0. roc. yH-T 167
a’pOKOCM. TPHOOPOCTPOECHHUS. -
CIIo. : U3g-Bo I'YAIL 2015. - 77
C.
https://e.lanbook.com/book/507392 ®uxtenrons I'.M. OcHOBEI OBC Jlanp



https://e.lanbook.com/book/507392

MaTeMaTH4YeCKOro aHaimsa. B 2-x
TT. Tom 1-b1ii - Cankr-IleTepOypr:
Jlanp, 2026.- 448c.

Duxtenronsii I'.M. OcHOBEI
MaTeMaTUYECKOro aHainusa. B 2-x

https://e.lanbook.com/book/507393 N . 3bC Jlanb
TT. ToM 2-ii - Cankr-IlerepOypr:
Jlanp, 2026. - 464c.
COopHuK 3a/1a4 110
MAaTEMAaTUYCCKOMY aHAJIN3Yy. Tom
https://e.lanbook.com/book/185639 2. Murerpanet. Pagsr: yued. OBbC Jlanb

nocobue / JI.JI. KynpsiBues [u
ap.]. - Mocksa : @u3Matiur,
2021. - 504 c.

bepmant A.®. Kparkuii kypc
https:/e.lanbook.com/book/210707 | MATMATHICCKOTO aHalusa. [ AD. 9BC Jlanp
bepmant, U.I'. ApamanoBuuy. -

CII6.: JIans, 2010. - 736 c.

Maxkaposa M.B., ITombiTkun C.I1.
IIpumenenne
g hepeHIMATBHBIX YPaBHCHHH
VK 517.9 JUUTS pEIIEHUS TIPUKJIIAJIHBIX 3a]1a4: 50
yuae0.-MeTo . mocoobue/ M.B.
Makaposga, C.I1. [ToMbITKHH. —
CII6.: T'YAIL 2021.- 45¢.

JKabko, A. II.
Juddeperunanbapie ypaBHEHHS
U yCTOMUYMBOCTH: yueOHuk / A. I1.

XKaoxo, E. JI. Koruna, O. H.
Yuxosa. — Cankr-IletepOypr:
Jlanp, 2022. — 320 c.

https://e.lanbook.com/book/211928 9BbC Jlaus

7. TlepedyeHb HIMEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB
WH(OPMaIIMOHHO-TEIIEKOMM YHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0Opa3oBaTeNbHbIX pecypcoB MH(OpPMaLOHHO-
TEJIeKOMMYHUKalIMOHHONW ceTu «MHTepHeT», HEOOXOAMMBIX i OCBOCHHS JUCIMILTHHBI
npuBesieH B Tabmuue 9.

Tabmuua 9 — IlepedyeHb 9JIEKTPOHHBIX 00pa30BaTEIBbHBIX PECYpCOB HH(MOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»
URL anpec HaumenoBanue
https://pro.guap.ru/ DJIEMEHTBI AJICKTPOHHOTO Kypca 10 TUCIHUILUINHE Pa3MEIleHbl BHYTPH
OUOC I'VAII «MuaTerpupoBanHas cpena 00ydeHus»
https://Ims.guap.ru Buseokypc nexnuii ¢ MyaIbTUMEIUITHBIMU TIPE3SHTAUAMHE 10
JMCIMIUTAHE Pa3MeIleH CHCTeME JUCTaHIIMOHHOTO 00yueHus ['Y ATl
https://Ims.guap.ru OnaifH-Kypc M0 TUCIUTUIMHE Pa3MEIIeH CUCTEME TUCTAHIIMOHHOTO
obyuenus ['YAIIL

8. Ilepeuenp HHPOPMALITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mporpaMMHOTO OOECTeUeHHs, HCIOJIB3YEeMOTO IIPH OCYIIECTBICHUU
00pa30BaTeNLHOTO MpoIiecca MO AUCIUIIIUHE.
IlepedeHp ucnonb3yeMoro NporpaMMHOro o0ecreueHus npejacTasiieH B Tadaure 10.


https://e.lanbook.com/book/507393
https://e.lanbook.com/book/185639
https://e.lanbook.com/book/210707
https://e.lanbook.com/book/211928

Tabmuua 10— Ilepedens nporpaMMHOTo 00ecTIeYeHHS

Ne i/t Haumenosanmue

He npenycmorpeno

8.2. IlepeucHb HH(OPMAITMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIICHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeyeHb HMCHOIB3yeMBIX HMH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTABICH B
Tabauie 11.

Ta6mmma 11— [lepeyers nHOOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCIUIUTHHE, IPEICTaBICH B Tabmuel 2.

Ta6mmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HaumenoBaHue cocTaBHOM yacTu Howmep aynutopuu
n/n MaTepHATbHO-TEXHUYECKOM Oa3bl (npu HEOOXOAMMOCTH)
1 | YueOHnas aynuTopus ajs 3aHATUH JIEKIIMOHHOTO TUIIA, 3aHATHH yi. 'actenno, 1. 15,

CEMMHAPCKOI'0 TUIIA, IPYIIIOBbIX U MHAUBUAYAJIbHBIX
KOHCYJIbTAIIUH, TEKYILETO KOHTPOJIA U IIPOMEKYTOYHOMN
arrectauuu. OcHamenue: Crienuanu3upoBaHHas MeOelb;
TEXHUYECKHE CPEACTBA O0YUYECHHUS, CIIyKaIUe JUIs
IpeJCcTaBiIeHUs yueOHOM nHpopmany 60IbLION ayAUTOPUH;
Ha0Op IEMOHCTPAIIMOHHOTO 000PYI0BAHUS

2 | YyeOHas ayquTopus AJis IPAKTHUECKUX 3aHATUH, 3aHITHIA 24-12, yn. T'acreno, 1.
CEMUHAPCKOT0 TUIIA, TPYITIOBBIX U WHIUBUIYAIbHBIX 15
KOHCYJbTAIUH, TEKYILIETO KOHTPOJS U IPOMEKYTOUHOMN
arrecrauuu. OcHamenue: Crnenuann3upoBaHHasi MeOelb;
TEeXHUYECKHE CpeACcTBAa O0yUCHHMSI, CITyKallIne s
MpeACTaBICHUS yueOHOW nH(pOpMaIiK OOJBIION ayTUTOPUH;
NIEPEHOCHOM HAbOp JEMOHCTPALIMOHHOTO 000PYI0BaHMSI

10. Onenounble cpeacTBa AJs MPOBEIEHHS TPOMEXYTOUHOM aTTeCcTallu
10.1. CocTaB OIICHOYHBIX CPEICTBIJIS MPOBEACHUS TPOMEKYTOUYHOW aTTECTAIlUU
o0yyaroImuxcst o JUCUUIUIMHE NpUBeAeH B Tabnue 13.
Tabmauna 13 — CocTaB OLIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUS TPOMEKYTOUHOMN aTTecTaluu

Bug HpOMe)KYTOQHOﬁ aTTeCTallun Hepequb OICHOYHBIX CPCACTB

Crircok BOMPOCOB K 9K3aMEHY;
DK3aMEHAIIMOHHBIC OUICTHI™
3amaum;

TecTsl.

DK3aMeH

[Ipumeuanne: *sk3aMeHaIOHHBIE OMIIETHI (POPMUPYIOTCSI HA OCHOBE BOIIPOCOB M 33/1a4 TaOJIuIb! 15.

10.2. B kayecTBe KpuUTEpUEB OIECHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYyJaloUIMMHCS TIPUMEHSETCS S5-0ajutbHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBeeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS




100-0annpHast ~ mKama ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl  YHUBEPCUTETa,  IpaBHUIa
HCIIOJIb30BAaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAQJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL

Ta6mmma 14 —Kpurepuu orieHKH ypoBHsI CPOPMUPOBAHHOCTH KOMITETEHITUN

OI1eHKa KOMITETEHIUN

XapakTeprucTruka c(hOpMUPOBAHHBIX KOMIIETEHMIA
5-0ayuipHa IIKaIa PAKTep (op

OOyyJarommiics:

— TJIyOOKO U BCECTOPOHHE YCBOMJI MPOTPaMMHBIA MaTepHal;

— YBEPEHHO, JIOTUYHO, TTOCJICIOBATEILHO H TPAMOTHO €0 U3JIaraeT;

— ONHUPAsICh HAa 3HAHUSI OCHOBHOM W JIONMOJIHUTEIBHON JIUTEpaTyphl,
«OTJIMYHO) TECHO CBSI3bIBAET YCBOCHHBIC HAYUYHBIE MOJOXKEHHS C MPAKTUUYECKOU
«3aUTEHO» JeATEILHOCTHIO HAIIPaBJICHUS;

— yMeJi0 00OCHOBBIBAET M apTyYMEHTUPYET BBIABUTAEMbIC UM HJICH;

— JIeJaeT BBIBOJIBI U 0000IIEHHMS;

— CBOOOJIHO BJIAJICET CUCTEMOM CIIeIIMaTH3UPOBAHHBIX TTOHSTHH.

— npaBWIbHO BBIOJIHWI OT 90% 10 100% TecTOBBIX 3aMaHui .

OO0yuaromuiicst:

— TBEPJIO YCBOMJI MPOTPAMMHBIA MaTepHall, [PaMOTHO U 10 CYIIECTBY
M3JIaraeT ero, ONMupasiCh Ha 3HAHUS OCHOBHOM JIUTEPATYypHI,

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOILIOY — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOW JESITEIBHOCTHIO
«GauTEHO» HaIPaBJICHUS;

— apTYMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIaJICET CHCTEMOM CIIeMaIM3UPOBAHHbIX TTOHITHH.

— IpaBWILHO BRIMOJIHWI OT 70% 110 89% TecToBBIX 3aaHui .

— o0yyarouuiicss yCBOMJI TOJIbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYWIECTBY M3JAaraeT €ro, ONMpascCh HA 3HAHUSA TOJIBKO OCHOBHOM

JIUTEpaTyphl;
— JIOITyCKAeT HECYILECTBEHHbIE OIMOKN U HETOUHOCTH;
«yHOBJIETBOPUTENIBHO» | — UCHIBITBIBAET 3aTPYJHEHMS B INPAKTUYECKOM INPHUMEHEHUM 3HAHUU
«3aYTEHO» HaIlpaBJICHNUS,

— cnabo apryMEeHTHPYET HAayYHBIE MTOJI0KEHHUS,

— 3aTpyAHsieTcs B (OpMyIHMPOBAHUU BBIBOJOB U 0000IIEHUT;

— YaCTUYHO BJIQJICET CUCTEMOM CITEIIMATTM3UPOBAHHBIX MMOHITHH.
— NIPABHIILHO BBITOIHKI OT 51% 110 69% TEeCTOBBIX 3aJaHUH .

— o0y4arouuiics He YCBOMJ 3HAYMTEIbHON 4YacTH MHPOrpaMMHOIO
MaTepuana,
— JIOTyCKaeT  CYNIECTBEHHbIE  OIMMMOKHM W  HETOYHOCTH  TIPU
«HEYJIOBJIETBOPUTEILHO» | PACCMOTPEHUH TPOOIIEM B KOHKPETHOM HAIPABIICHHM;
«HE 3a4TEHO» — UCIIBITHIBAET TPYIHOCTH B MMPAKTUYECKOM IPUMEHEHNUN 3HAHUIA;
— HE MOXET apryMEHTHPOBATh Hay4YHbIE MTOJIOKEHMUS;
— He (pOopMyIHpPYET BHIBOJOB U 00OOIICHHI.
— NIPABHIILHO BBINOIHMI MeHee 51% TeCTOBHIX 3a1aHuH .

10.3. TunoBble KOHTPOJILHBIC 33/IaHUS MJIM HHBIE MAaTCPHAIIBL.
Bomnpocs (3agaun) asis sK3aMeHa mpeicTaBieHsl B Tadbaume 15.

Tabmuia 15 — Boripocs! (3amaun) 115 9K3aMeHa

Ne [Tepeuens BompocoB (3a7a4) A7 IK3aMeHa Kon
/1 P P Alad) A WHJMKaTopa
Cemectp Nel
2
. X°—Bbx-=2 VK-1.3.2
1. 1. Beruucnuth npenen I|m32—5
x> XT4+X—8




. 2x*—4x-6
2. Bprucnuts npegen lim———
x>3 2X° = 7X+3

Kakue u3 npeacTaBieHHbIX HUXKE MTPEJIEJIOB MOTYT ObITh BBIYMCIICHbI
METOOM JIeJIeHHUs Ha OOJIBIIYIO0 CTETIEHb EPEMEHHBIX ?

. 3x*-5x
a) lim—
x=0 X +2X

2_ J—
b) Iim2x2 4X—6
x>3 2X° —7Xx+3

. 3P —4x-4
0 lim———
X2 2X° —3X—2

_ 2
d) "mx2+—x+6
x-3 2X° —5x -3

X =2xP—x+2
e) lim >
x> 3X°—TX+2

YK-1.¥.2

Kakas ¢pyHkuus Ha3pIBaeTCs HENPEPHIBHOM B TOUKE Xo?

YK-1.B.2

YeMy paBHA CyMMa KOHEYHOTO YMCIIa OECKOHEYHO MaJIbIX (PYHKIU?

VK-2.3.1

Teno aBuxkercs 1o 3akoHy S(t) = 5t° +1. Uemy paBHa ckopocTh V(t) B

MOMEHT BpeMenu t =17? 3anuimire HOMEp BEPHOTO OTBETA.
1) 6

2) 4
3) 10
4) 15

YK-2.V.1

1) BerumciuTe Npou3BOAHYIO GYHKIHK Y = X* + 4%

2) Bepno nu yrBepxkaceHue: «I[Ipou3BogHas CyMMBI IBYX
muddepeHInpyeMbIX QyHKINN paBHA CyMME IMPOU3BOIHBIX ATHX
¢bynkuuity. OTBET apryMeHTHpYITe.

YK-2.¥V.3

Haiigure popmyny ¢ ommOkoi. ApryMeHTUpYHTE CBOW OTBET.

-

. (C-u(x))'=C-u'(x)

N

. (UC)EV(X))'=u' (X)) (X)

w

- (U)-v(x))=u'(x)-+-V'(X)

U0y, _ UV —vI(u(x)

v(x) V¥ (x)

VK-2.B.2

1) HaiimuTe npou3BoAHYIO (PyHKIHH

y =5c0s(7 +8x) +7x—8

OIIK-1.3.1




[IpoBeprTe sABISIETCS JIU BBIpAXKEHUE

1
T T I

MIPOU3BOIHON QYHKIIMU Y = \/”2 —6sin(7+4x) ? OtBeT 0OOCHYITE.

y:

OIIK-1.V.1

10.

3anumuTe ypaBHEHHE KacaTelbHol K rpaduxy QyHKmun y=x° - 2
B €ro TOYKe ¢ adcmuccon Xo= 1

OIIK-1.B.1

11.

ITycts B Touke (Xo, Yo) mepecekarorcs ase kpusbie Y=f(X) u y=g(x). Ooe
byukuun Y=f(X) 1 y=¢(X) umeror npousBoaHbie B Touke (Xo, Yo). Uemy
paBeH yroj MeXJy KpUBBIMU?

VK-1.3.2

12.

[TycTh mosIOKEHUE TOUKH NP e€ ABUKEHUU 3a1aéTcs GyHkiuein S=S(t),
rjae t — Bpems. YeMy paBHA CKOPOCTb TOUKK? BoINUIIMTE HOMEP BEPHOTO
YTBEPKACHHUS.

a) CkopocCTb TOYKH paBHa MPOU3BOAHON pyHKIHH S(t)

a) CKOpOCTb TOYKH paBHA BTOPO# Mpou3BoaHoM GyHKimu S(t)

b) Ckopocts Touku paBHa auddepenimany Gynkunu S(t)

YK-1.¥.2

13.

[Tycte ¢pynkuus y = f(x) 3amana Ha untepsaie (, b). Hazoure ycinoBue
yobiBanust GpyHkuun y = f(x) Ha unrepsaie (a, b).

VYK-1.B.2

14.

[Tycts muddepennupyemas pynkuus y = f(X) 3agana Ha ©HTEpBale

(a, b).

W3BecTHO, 4TO B TOUKE Xo Ha uHTepBaie (a, b) mpoussoaHas hyHKIMH y
= f(x) paBHa Hymt0. Kakux JaHHBIX HE XBaTaeT, YTOObI YTBEPKIAATh, YTO
B 9TOU TOUKE (DYHKIIUS UMEET MAKCUMYM?

YK-2.3.1

15.

Kakas npsiMast TMHUS Ha3bIBACTCS ACHMIITOTOM rpaduka QyHKIUN

y=f(x)?

YK-2.V.1

16.

BepHo 11, 4yTO BBIpaXkeHue
54, 25,2 2
X=X+ =-x245
4 5

SIBnseTcs pemennem I (5x° —2x2 ++/x%)dx ? Otser oGocnyiire.

VK-2.V.3

17.

Beruncnuts HeonpeaenéHHblii HHTErpadl:

I(st —2x2 ++/x%)dx

VK-2.B.2

18.

BriOepurte MeTO1 MHTErpUPOBAHMS U BEIYMCIUTE HHTETPal. YKaKNUTE
KaKOM METOJl MHTErPUPOBAHNUS IPUMEHSIIN:

J- 2Xdx

VX2 +3

OIIK-1.3.1

19.

BBI'—II/ICJ'II/ITI), IMPUMCEHUB MCTOA MHTECTPHUPOBAHUS 110 HaCTAM:

j X €0S xdx

HazoBure kakoe-nmi6o nudpoBoe CpeacTBO, MPUMEHUMOE ISl PEeIICHUS
nanHoM 3anaun. OO0CHYITE Balll BBIOOD.

OIIK-1.V.1




[IpounTerpupyiire TPUrOHOMETPUIECKYIO (PYHKIIUIO OIIK-1.B.1
7
20. I cos xdx
7%
[IpouHTerpUpyiiTe TPUTOHOMETPUUECKYIO (PYHKIIUIO
Cemectp Ne2 YK-1.3.2
o1 | Kakas Qpynkums z = f(X,y) Ha3bIBaeTCs HEMPEPHIBHON B TOUKE YK-1.¥.2
Mo (%o, Yo)
Kaxkas u3 Gopmyi cootBercTByeT auddepenimany GyHkmun y=e<? YK-1.B.2
a) dy=2e**dx
22| by dy=e¥dx
c) dy=2e*dx
o oz 01 VK-2.3.1
Haiigute yacTHble MPOU3BOAHBIE PV u Fy byHKIIUN
X
23, y
- sin(3+8x—7y)
2 _ X3 y7
Beinucats ycioBue mpu KOTOPOM BBIPAXKCHUE YK-2.V.1
24. | P(x,y,z)dx + Q(x,y,z)dy+R(x,y,z)dz
npecTaBisieT coboi quddepeHnnan HeKoTopoi GyHKIHHU U(X,Y,Z).
o5 | Kakas Touka HasbiBaeTCs TOUKOM Makcumyma Qynkuun Z = f (X, y)? VK-2.V.3
Haiitu nponsBoanyto GpyHKINN VK-2.B.2
26.
f(x,y)=(8+5x>+2y* -7x°y*)* B Touxe K(1,1) mo
HarmpasieHuio kK Touke M (2,6)
27. | Chopmynupyiite HEOOXOIUMOE YCIIOBUE DKCTPEMyMa OIIK-1.3.1
muddepentmpyemoii GpyHkuuu 1ByX nepemenHbix Z = f(X,y).
Kaxoe ypaBHeHue Ha3biBaeTcs quddepeHInalbHbIM YpaBHEHUEM OIIK-1.V.1
28. IIEpPBOTo nopsiaka?
29. | B xakom cnyuae dyukiwust y=¢(x,C) (uwmu ®(x, y, C) = 0), sBiseTcs OIIK-1.B.1
o0HMM penieHreM audepeHnaibHOro ypaBHEeHUs NEPBOro nopsaka’?
SBnsiercst T GyHKIHS x°+v:—2x=C o6mum pelieHueM VYK-1.3.2
30. nuddepeHIaTbHOTO YPaBHEHHUS x+yy' =12
Haiigure obuue pemenus quddepeHIanbHbIX ypaBHEHHH, VK-1.¥.2
IpeJCTaBIeHHbIX HIbke. HazoBuTe kakoe-nmnbo 1udpoBoe cpesicTso,
3L. KOTOPOE MOXKET OBITh IPUMECHECHO JUIsl PEICHHs] JaHHOH 3a1a4u.
1. v =f
32. | Pemmre 3anauy Komm npu Hauanbubix ycnoBusix: Y(1)=2 , t.e. naiiqute | YK-1.B.2

JacTHbIE perieHus auddepeHnalbHbIX YpaBHEHUH, TPeCTaBICHHbIX




33.

Beinuimre HoMep 1o KOTOPBIM PACIIOIOKEH P, 1 KOTOPOro HE
BBITIOJTHSETCS HEOOXOAMMBIN MPU3HAK CXOIUMOCTH?

1) Zw_ln3+3
2) 2:13—
) g

4) Zoo n’ +3

L |

YK-2.3.1

34.

Kakue npusHaku ucciaeoBaHus Ha CXOAUMOCTb IPUMEHSIOT ISt
YHUCJIOBBIX PSIJIOB C MOJIOKUTEIHHBIMH YJICHAMU?
a) mpusHak Jlanambepa

b) npaswio Jlomurans
c) merox Kpamepa

d) npusnak Komm.

YK-2.V.1

35.

Ecnu psi cXoauTest, TO 4TO MOYKHO CKa3aTh 00 OOIIEM WICHE 3TOr0
psina?

YK-2.¥.3

36.

Ecnu o0muii wieH psiia U, He CTPEMUTCA K HYJIO, YTO MOXKHO
YTBEPKJIaTh O CXOJMMOCTH psia?

VYK-2.B.2

37.

OOmmii wieH psaa U, CTpeMUTcs K Hyir0. /locTaTO4HO JIU 3TOro 1Jis
TOT0, YTOOBI YTBEPKAaTh, YTO JAHHBIN pAJl CXOAUTCA?

OIIK-1.3.1

38.

= 5n?
Lo 3n*-2
WccnenoBaTh 1aHHBIN psa Ha CXOAUMOCTh. BeiOepute MeTo

HCCIIEIOBAHUS U3 CITACKA:
a) HHTerpaibHbIi MPU3HAK CXOAMMOCTH

b) HeoOxoauMblii MPU3HAK CXOIAMOCTH
c) Ilpusnak Komu

d) Ilpusnak JJanambepa

OIIK-1.V.1

39.

(n-5)2"

HccnenoBaTh cX0AMMOCTD psijia Z —_—
"1 (5n+2)3"

OIIK-1.B.1

40.

[IycTh naH 3HaKO4YEpENYIOUIUICS PAJL Z:ﬂun . Ecmu pan,

COCTaBJICHHBIN U3 a0COIIOTHBIX BEIUYHH |Un|, CXOAUTCS, TO YTO MOXKHO
CKa3aTb 0 3HaKouepeayrouiemcs psae? Beibepure BepHBIA OTBET.
a) Psan cxomures

VK-1.3.2




b) Psix pacxomutcs

C) Psax cxomurest abGCOTIOTHO

41.

n=0

Crenennsle psabl. IHTEpBa U paguyc CXOJAUMOCTH. YK-1.¥.2

1. Haiitu 06macTh CXOOUMOCTH psiia

Zx" =14+ X+ X2+ X"+

42.

o0
CreneHHol psij Z a,X" cxomuTcs B TOUKe Xo.YUTO MOXHO

yTBEPKAaTh 00 a0COIIOTHON CXOIUMOCTH ITOTO psijia B KXKIOW 3
TOYEK X, TaKHX, 4To | X [<]| X, | ?

VK-1.B.2

n=0

43.

1. Pasnoxuts muorounen f(X)=-x°®-10x>—30x—31 B pan

Teiinopa B OKpeCTHOCTH TOUKH X = —2

VK-2.3.1

Bormpocsr (3amaun) nis 3avera / audd. 3adera nmpeacTaBieHsl B Tadbmie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / audd. 3adera

Ne i/t

Kon

Ilepeuensb BompocoB (3aay) a1 3a4eTa / pIe st . 3a4fTa
P p ( ) (bq) HHAWKaTOopa

Y4eOHBIM MJIAHOM HE IPESYCMOTPEHO

[lepedyeHp TeM AJsi BBITOJIHEHUSI KypCOBOTO MPOEKTa/ KYpCOBOW pabOThl IPEICTaBICHBI

B Ta0auie 17.

Tabmuua 17 — IlepeueHs TeM /7151 BRINOJTHEHUSI KYPCOBOT'O MPOEKTa / KYpCOBOM paboTHI

HpHMepHLIfI NEpCUCHb TEM JIA BBIIIOJIHCHUA KYPCOBOI'O HpOCKTa/ KprOBOI\/’I

Ne i/m
paboThHI
Y4eOHBIM MIIaHOM HE MPEyCMOTPEHO
Bompocel st mpoBeneHUsT TPOMEXKYTOYHOM aTTeCTallMM B BHJE TECTUPOBAHUSA

npeJcTaBiIeHbl B Tadnuie 18.

Tabnuna 18 — IlpuMepHbIil nepeyeHb BONIPOCOB AJIsl TECTOB

4) -7

Ne
o Kon
[Tepedenb TECTOBBIX 3a/IaHUI
n/ WHJUKaTOpa
m
1. | 3aganue 3aKpbITOrO THUIIA C BBIOOPOM OJHOTO IPABHIIBHOTO OTBETA YK-1.3.2
Wuctpyxkuus: [IpounTtaiite TekcT, BRIOEpUTE OJIUH IPABHIBHBIA OTBET
Beraucnure
npenen
 3x*—5x—2
lim———
x>n X4+ X—8
1)1
2) 3
3) 15




Kirou ¢ mpaBWJIBHBIM OTBETOM: 2

3amanue 3aKpBITOTO THITA C BLIOOPOM OJHOTO MPaBUIIHBHOTO OTBETA
WNuctpykius: [IpounTaiite TEKCT, BBIOSPUTE OJIMH MTPaBUIBHBIA OTBET
Touxoii pa3peiBa GyHKIMU
. x-3
y (x> +3)Inx
SBJISIETCS] TOUKA
1) 6
2) 2
3) 1
4) 4
Ki1rou ¢ npaBuiIbHBIM OTBETOM: 3

VK-1.V.2

3aanue 3aKpHITOTO THITA C BLIOOPOM OJHOTO MPABUIHLHOTO OTBETA
WNuctpykius: [IpounTaiite TEKCT, BBIOSPUTE OJIMH MPaBUIBHBIN OTBET
[TpousBomHas GPyHKIHH

y = X* - 4" paBHa:

1) 2x-4*In4

2) 2x-4*

3) x-4(2+x)

4) x-4*(2+xIn4)

Kirou ¢ nmpaBuiIbHBIM OTBETOM: 4

VK-1.B.2

3agaHre 3aKpBITOTO THIIA C BLIDOPOM OJHOTO MTPAaBUIILHOTO OTBETA
Wuctpykuus: [IpounTaiite TekcT, BRIOEpUTE OJIUH MPABUIBHBIN OTBET
Abcimucca skctpemyMa QyHKIUU

y =8—x* + X paBHa

1) 8

2) 05

3) 1

4) -0,5

Ki1t04 ¢ mpaBUIIbHBIM OTBETOM: 2

VK-2.3.1

3a/iaHue 3aKPBITOTO THUIA ¢ BLIOOPOM OJJHOTO MPaBUIILHOI'O OTBETA
Wuctpykuus: [IpounTtaiite TekcT, BRIOEpUTE OJIUH IPABUIBHBIN OTBET
[Tpu kakux 3HaUEHUSAX apryMeHTa (PYHKIHS UMEET

skcTpeMyM Y = 2X° —1,5x+5

1) 8

2) 05

3) 1

4) -05

Kirou ¢ npaBuibHbIM 0TBETOM: 2,4

VK-2.V.1

3amanue 3aKpBITOTO THIIA C BELIOOPOM OJHOTO MPaBUIHLHOTO OTBETA
WNucrpykmus: [Ipounraiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
Beruncnure nuaTerpan

J- dx

(1+ x?)arctg®x

1) - L +C
arctgx

2) Inj]arctgx|+C

VK-2.V.3




1

3) ————+C

) arctg’x

4) L+C
arctgx

Kittou ¢ mpaBuibHbIM OTBETOM: |

3aanue 3aKphITOTO THITA C BLIOOPOM OJHOTO MPABUIBLHOTO OTBETA
WNuctpykius:[IpounTaiiTe TEKCT, BBIOEPUTE OJUH MPABUIILHBIN OTBET

Brrancnurte npon3BoaHy0 GyHKINU
y=(3-8x)%°
1) 0,5 (3-8x)°5(-8)

2) 0,5 (3-8x)%° (8)
3) 0,8 (3-8x)%° (-8)
4) -4 (3-8x)0°

Kitou ¢ mpaBunsHbIM oTBeTOM: 1,4

VK-1.3.2

3alaHue 3aKpBITOTO THIIA ¢ BBIOOPOM OJJHOTO NMPaBUIBLHOTO OTBETA
Wnctpykuus: [IpounTtaiite TekcT, BRIOEpUTE OJIUH MPABHIBHBIN OTBET
BoruncnuTe npon3BoAHYI0 BTOPOTo NopsaKa GyHKIIUH

y — e5X—l

1) y=25""
2) y — eSX

3) y=5e>"

4) 25
Koy ¢ npaBusibHBIM OTBETOM: 3

VK-1.V.2

3aiaHue OTKPBITOTrO THIA

WNuctpyknus: [IpounTaiiTe TEKCT U 3alIUIIUTE OTBET

Hanummure, kak Ha3bIBaeTCS MPOU3BEIEHUE POU3BOIHON (PYHKIIMH U
IIPUpPALICHNS apTyMEHTa

Otger: .... pyHKIHNH.

Kitou ¢ npaBuibHbIM 0TBeTOM: Jnddepennman

VYK-1.B.2

10.

3ajanue OTKPHITOTO TUIA

WNuctpyknus: [IpounTaiiTe TEKCT U 3alIUIIUTE OTBET

Hanummure, kak Ha3bIBaeTCs TOUKA Pa3pbIBa, €CIU CKAYOK (PYHKIIUU B ATOU
TOYKE UMEET KOHEYHOE 3HAYCHHUE.

OTtBeT: TOUKa pa3phiBa ....

Ki1rou ¢ npaBuiIbHBIM OTBETOM: BTOPOTO POJIA.

VK-2.3.1

11.

3alaHue 3aKpBITOTO THIIA HA YCTAHOBJIEHUE MPABUIIbHOM
IIOCJIEI0BATEIbHOCTH

Wuctpykuus: [IpounTaiite TEKCT M yCTAHOBUTE MOCIEA0BATEIBHOCTD
3anuimTe NOCaeA0BaTEIbHOCTD JEHCTBAN ITPU PEIICHNUH 3a/1a4N:
Teno nBUXKeTcs Mo 3aKOHY

S(t)=5t>+1(m/c), 4TOOBI BBIYNCITUTE CKOPOCTh B MOMEHT BPEMEHH
t=5 yac Hy>xHO

A) NOACTaBUTh 3HAYE€HUE BpEMEHHU t=54ac B ypaBHEHHE NI€PEMELLIEHUS

VK-2.V.1




b) BeIpazuth Bpems B ceKyHIax

B) paznenuts nepemenieHune Ha Bpemst

') B3sTh IPOU3BOIHYIO OT EPEMELICHHS

J]) noacTaBUTh B ypaBHEHHUE IPOU3BOIHON 3HAUCHHE BPEMEHHU
Kurou ¢ mpaBusibHbIM oTBeTOM: BB/

12.

3aaHue OTKPBITOTO THUIIA

Wucrpyknus:  IIpounTtaiite  TekcT WM 3alMIIMTE  Pa3BEPHYTHIN
000CHOBaHHBIN OTBET

Kakoii umMeeT BUJl ypaBHEHHUE KacaTeIbHOU K rpaduKy (yHKIHH

y= x® — 2B ero Touke ¢ adermecoii Xo=1.

1) y=2x+4

2) y=4x+3

3) y=2x-5

4) y=3x—4

Kimou ¢ mpaBuibHBIM oTBeToM: Y =3X—4 . Tak kak Y'(X) =3x*,y'(1) =3n
y(@) =-1. ITostomy k =3,b=—-4.Torna y =3x—4- ypaBHeHue
KacaTeNbHoH K rpaduKy QyHKIMH Y = X° —2 B €ro Touke ¢ abCIICccoi
Xo=1.

YK-2.V.3

13.

3ajanue 3aKphITOrO THITA C BHIOOPOM OJIHOTO MPAaBUIILHOTO OTBETA
Wuctpykuus: [IpounTaiite TekcT, BRIOEpUTE OJIUH MPABUIBHBIN OTBET
Breruncivre 3HaueHnEe MPOU3BOAHON BTOPOTO MOPSIAKA

GyHKIMK Y = SiN 2X +4X B TOUKE X =%

1) 0
2) -1
3) 3
4) -4
Kittou ¢ nmpaBunbHbIM OTBETOM: 4

VK-2.B.2

14.

3aaHue 3aKpbITOTO TUIMA C BBIOOPOM OJHOT'O MPaBUIIBHOTO OTBETA
WNuctpykmus: [Ipounraiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
MHokecTBO 1epBOOOPa3HBIX (PYHKIIUU

f (X) =—X—cos3xumeer Bu

1) 1 Xsin 3x—1cos3x+C
3 9
2) 3xsin 3x+%c053x+c

3) 3xsin 3x—%cosBx+C

4) 3xsin3x+9cos3x+C
Ki1tou ¢ npaBuibHBIM OTBETOM: |

OIIK-1.3.1

15.

3agaHue OTKPBITOrO TUMA
WNuctpyknusa:  IIpouwraiite  TekcT M 3alMIOUTE  Pa3BEPHYTBIN
000CHOBAaHHBIN OTBET

OIIK-1.V¥.1




64

Ecnu x onpenenenHoMy UHTErpany I MIPUMEHUTD MTOJICTAHOBKY
1

dx
NP
X =t°, TO OH npUMeET BHII. ..

t todt

Ki1ro4 ¢ mpaBUIIBHBIM OTBETOM: 6 I -
7+t

1

16.

3a/1aHKe 3aKPHITOrO THIIA C BEIOOPOM OJIHOT'O IMPAaBHJILHOI'O OTBETA
WNuctpykmus: [IpounTaiite TEKCT, BBIOSPUTE OJIMH MTPaBUIBHBIA OTBET
VYxkaxuTte QyHKIINU, KOTOPBIE SBJSIOTCS SKBUBAJICHTHBIMU ITpH X — 0
1) Xusinx

2) X utg2x

3) X u Cc0S2X

4) Xwusin2x

Kittou ¢ mpaBuibHbIM OTBETOM: |

OIIK-1.B.1

17.

3aanue 3aKpBITOTO THIIA C BLIOOPOM OJJHOTO MPaBUIHLHOIO OTBETA
WNucrpyknus: [Ipounraiite TEKCT, BBIOGPUTE OJIMH MPaBUIIbHBIN OTBET
Kakoe 13 Huxe nepeuncaeHHbIX NPEeAJIOKEHUN ONPEENsieT IPOU3BOIHYIO
(GyHKIMM (KOT'/1a IpUpalleHne apryMeHTa CTPEMUTCS K HYJI0)?

1) oTHOIIEHHE TTpUpalIeHus QYHKIIUU K TPUPAIICHUIO apTyMEeHTa

2) otHomeHNs (DYHKIMU K TIPUPALICHUIO apTyMEHTa

3) oTHoIIEeHKE TIpeena GYHKIUU K aprTyMEHTY

4) npenen OTHOIICHHS pUpaIleHus GYHKIMH K TPUPAIICHUIO apryMEHTa
Kittou ¢ mpaBuibHbIM OTBETOM: 4

YK-1.3.2

3aanue 3aKphITOTO THIIA C BLIOOPOM OJTHOTO MPaBUIHLHOIO OTBETA
WNucrpyknus: [Ipounraiite TEKCT, BBIOEPUTE OJIMH MPaBUIIbHBIN OTBET
[MTonnslit tuddepenman GyHKIUN
z =Xy’ paBeH

1) 2x*ydx+3x’y*dy

2) 3x*y’dx+2x°ydy

3) 3x*ydx+2x’ydy

4) 2x*y*dx+3x’ydy
Ki1to4 ¢ mpaBUIIbHBIM OTBETOM: 2

YK-1.3.2

3amanue 3aKphITOTO THITA C BHIOOPOM OJIHOTO MPAaBUIILHOTO OTBETA
Wuctpyxkuus: [IpounTaiite TeKCT, BBIOEpUTE OJTUH MPABUIBHBIA OTBET
VYKaxute CXOIAIINICT YUCIOBOM Psif

o 1
1) ZnﬂF

K104 ¢ npaBuJIbHBIM OTBETOM: 2

VK-1.V.2




3aaHue 3aKphITOTrO THIA ¢ BBIOOPOM OJTHOTO MPaBUILHOTO OTBETA
Wucrpykuus: [IpounTaiite TekcT, BRBIOEPUTE OJUH MPABUILHBIA OTBET
YKaxuTe CTeNeHHON psif, sl KoToporo untepsan (0;2) sBisieTcst
WHTEPBAJIOM CXOJAUMOCTH.

D) Y x-2y
2) > n(x=2)
3 Y-l
4) > n(x+2)

Kirou ¢ mpaBWiIbHBIM OTBETOM: 3

VYK-1.B.2

3amanue 3aKpBITOTO THITA C BLIOOPOM OJTHOTO MPaBUIIHBHOTO OTBETA
WNuctpykius: [IpounTaiite TEKCT, BBIOSPUTE OJIMH MPaBUIBHBIN OTBET
VYKaXuTe YaCTHYIO MPOU3BOJIHYIO MO Y GYHKIUU IBYX

IIEpEMEHHBIX Z = 3X%y

1) 6

2) 6xy

3) 6x

4) 3x*

Kittou ¢ nmpaBuibHbIM OTBETOM: 4

VK-2.3.1

3ajanue 3aKphITOrO THITA C BHIOOPOM OJIHOTO MPABUIILHOTO OTBETA
Wnctpykuus: [IpounTaiite TekcT, BRIOEpUTE OJIUH MPABUIBHBIN OTBET
Heob6xoauMpblit mpr3HaK CXOAMMOCTH HE BBITIOJIHEH IS Psijia

2
1) Zm n“+3

g7
o 2
2) Zn:l n3+4
» 5n?
3 _on
) Zn:13n2—2

2
4) Zw n“+3

" n®+1
Ki1tou ¢ npaBuibHBIM OTBETOM: 3

VK-2.V.1

3alaHue 3aKPBITOTO TUIIA HA YCTAHOBJIEHUE COOTBETCTBUS
WNuctpyknus: [IpounTtaiiTe TEKCT M YCTAaHOBUTE COOTBETCTBHE
K kakoMmy BuAy OTHOCHUTCSI Ka)KJIbIii U3 psIIOB

» N°+3 4) OYHKIIMOHATBHBIH
b Z“=l n’+7 pAn
2) Z‘” n(x+2)" 5)3HakonepeMeHHbII
n=1 pﬂﬂ
3 » (=5)"'n? 6)ITonoxxuTenbHBIH
) Zn=1w YUCIIOBOM PN

Kirou ¢ mpaBunbHbIM oTBeTOM: 1)6;2)4;3)5

VK-2.V.3




3aaHue 3aKphITOTO THIIA ¢ BELIOOPOM OJHOTO MPaBUILHOIO OTBETA
Wuctpykuus: [IpounTaiite TeKCT, BRIOEPUTE OJIUH IPABHIBHBIA OTBET

PaccunTaiiTe 4acTHYIO MPOU3BOIHYIO j—z ¢byakuu  z = cos(5x + 2y)
y

1) 2cos(5x+2y)

2) -2sin(5x+2y)

3) cos(5x+2y)

4) (5x+2)cos(5x+2y)
Kirou ¢ mpaBUJIBHBIM OTBETOM: 2

VK-2.B.2

3amanue 3aKphITOTO THITA C BLIOOPOM OJTHOTO MPABUIBLHOTO OTBETA

WNuctpykius: [IpounTaiite TEKCT, BBIOSPUTE OJIMH MPABUIBHBIA OTBET
> o (X+2)"

Haiijnre o6macts cxomumocTu ' (x+2)°

n=1 nznfl

1) [-4,0)

2) (-31 O)

3) (-2’ O)

4) [-1,0)

Kitrou ¢ mpaBusibHbIM OTBETOM: 1

OIIK-1.3.1

3amanue 3aKphITOTrO THIA ¢ BEIOOPOM OJHOTO MPABUIILHOTO OTBETA
WNuctpyknus: [Ipounraiite TEKCT, BBIOEPUTE OJIMH MPaBUIIbHBIN OTBET

Jana ¢pyuknus f(x) =e*, Torma nepsbie TpU (OTIMYHBIE OT HyJIs) YWieHa
pasnoxxeHus 3Toi GyHKHU B psj Teilnopa B OKPEeCTHOCTH TOUKU X, =0

AMEIOT BAJL
1) 1+3x —g X2

2) 1+3x+9x°
3) 1-3x+9x°

4) 1+3x+%x2

Kirou ¢ npaBuibHbIM OTBETOM: 4

OIIK-1.V.1

10.

3aianue 3aKphITOrO THITA C BEIOOPOM OJIHOTO MPABUIILHOTO OTBETA
Wuctpykuus: [IpounTaiite TekcT, BRIOEpUTE OJIUH IPABUIBHBIN OTBET
Heob6xoauMmerit mpr3HaK CXOAMMOCTH HE BBITIOJIHEH JIJIS psijia

2
1) Zw n“+3

nd 7
® 2
2 _c
) Zn:l n3 +4
»  5n?
3 -
) anl 3n2 _ 2

2
4) Zw n“+3

L |
Kittou ¢ nmpaBuibHBIM 0TBeTOM: 1

OIIK-1.B.1

11.

3aanue 3aKpBITOTO THIA C BLIOOPOM OJTHOTO MPaBUIHBHOTO OTBETA
WNuctpykmus: [IpounTaiite TEKCT, BRIOEPUTE OJIMH MPaBUIBHBIN OTBET

3HavyeHne (PYHKIUH JIBYX NEpeMEeHHbIX z=3X-2y+16 B Touke A(1,2) paBHO

1) 15
2) 20
3) -15

VK-1.3.2




4) 20

Kuttou ¢ npaBunbHbBIM OTBETOM: 1

12.| 3aganue 3aKpHITOrO THIA C BHIOOPOM OJTHOT'O MPABUILHOTO OTBETA YK-1.V.2
Wucrpykuus: [IpounTaiite TeKCT, BRBIOEPUTE OJUH IPABUILHBIA OTBET
Vkaxure THI qu(depeHnuanbHoro ypapaenus (2x + 1)y' + v = x
1) VYpaBHeHHE ¢ pa3ACSIONMMUCS TEPEMEHHBIMH
2) JluneitHOe ypaBHEHHE
3) Vpasuenwue bepuymim
4) YpaBHeHHE B MOJIHBIX AU PepeHIInanax
Kitrou ¢ mpaBUIIBHBIM OTBETOM: 2

13.| 3agaHue 3aKpHITOro THIIA C BEIOOPOM OJIHOT'O ITPAaBHJILHOI'O OTBETA YK-1.B.2
WNuctpykius: [IpounTaiiTe TEKCT, BRBIOEPUTE OJIMH MPABUIBLHBIN OTBET
Ykaxute obuiee pemieHue nuddepeHmantbHOro ypaBHEHUS

(2x+ 1)dy+ yv*dx =0

1) yv=2In[2x+ 1|+ C
2) v=I|2x +C|
2
3) y=———
)y In|2x+1|+C
4) vy = 3In|x|
Kitto4 ¢ npaBuibHBIM OTBETOM: 3

14.| 3aganue 3aKpBITOrO THIA C BBIOOPOM OJHOTO NMPABHIIBHOTO OTBETA YK-2.3.1
Wuctpykuus: [IpounTaiite TEKCT, BRIOEPUTE OJMH MPABUIBHBIA OTBET
VYkaxkuTe yacTHoe pelieHue nud@epeHuanbHOro ypaBHEHUS

v' + 2y = 4, ynosneTBopsiolee HauanbHOMY ycrnosuto v(0) = 5:

1) y=4e ¥ +5
2) v=4-—x
3) y=3e%+2
4) y=2e"F 42
Kitto4 ¢ nmpaBuiIbHBIM OTBETOM: 3

[lepeueHb TeM KOHTPOJNBHBIX PabOT MO MUCIUIUIMHE OOYyYaromuxcs 3a04HON (Gopmbl
00yd4eHus1, IpeIcTaBlIeHbI B Tabumie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No /it [TepeyeHb KOHTPOIBHBIX PabOT
1 WuTerpupoBanue u auddepenunpoBanme GyHKIMM
2 ay
10.4. Metoauueckue  Marepuaibl,  ONpPEACNSAIONIMEe  HPOLEIyphl  OLIEHUBAHHS

MHAMKATOPOB, XapaKTepU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKarcs B
JOKAJIBHBIX HOPMaTuBHBIX akTax [YAII, pernameHTHpyHOIHUX MOPAJOK U IPOLERYPY
MIPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JarOmUXCsl IO OCBOSHUIO TUCIIUTLIMHBI
11.1. Metoauueckne yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHIO JIEKIIMOHHOTO
MaTepuaa.




OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuajga — JIOTUYECKH CTPOHHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JI0kKEeHHe ydeOHoro marepuana. Ha3HadeHune cOBpEeMEHHOM JeKIuU B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX MpoOJeM JUCUUIUIMHBI, METOJOB HAy4yHOro IIO3HAHMs, HOBEHIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW o0yiacTH 3HaHUs, €€ MpoOIeMbl, JaeT LEJIbHOE IMPEICTaBIEHHE O ITUCIUILIUHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHKCS JEKIIMOHHOIO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YPOBECHb
KOTOPBIX OIPEAEIISETCS LIEJIEBOW YCTAHOBKOM K Ka)KJI0M KOHKPETHOH TEME;

— TOJIy4€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE HIPOPECCUOHATIBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— MOSABJIEHUE HEOOXOJUMOro HHTEpeca, HEOOXOAUMOro JUIsl CAMOCTOSATENILHON paboThI;

— TIOJy4YyeHUE 3HAHUH O COBPEMEHHOM YpPOBHE Da3BUTUS HAayKH U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI HA OJIMKaiIlne Tobl;

— HayuyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuasl (BbIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMyIupoBKax);

— TOJIyuYeHHE TOYHOI'O IOHUMaHUS BCEX HEOOXOAMMBIX TEPMUHOB U OHATHH.

JlexuvOHHBI MaTepuan MOXKET CONPOBOXKAATbCA JIEMOHCTpalMed CIajioB U
UCIOJIb30BAaHUEM DA3JaTOYHOI0 MaTepuallia IpU MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATUK 110 IUCHUIUINHE.

CrpyKTypa npeaocTaBicHus JEKIHOHHOIO MaTepuara:

— Omnpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @DopMyIMpPOBKA TEOPEMBI.

— JloKa3arenbCTBO TEOPEMBI.

— Hnmoctpupyromuye npumepsl.

11.2. MeTtoauueckue ykazaHUS sl OOYYaIOIIUXCS MO TPOXOXKACHUIO MPAKTUYECKUX
3aHATHH

[IpakTHdeckoe 3aHSATHE SIBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3auu y4eOHOTO
mpoliecca, 3aKJIFOYAIOIIasCs B BHITOJIHEHUH O0YYAIOIIMMHUCS T10J] PYKOBOJICTBOM MPETIOaBaTeNs
KOMIUIEKCa Y4YeOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JTUCIUTITMHBI, MPUOOPETEHNS YMEHUN U HABBIKOB, OTIBITA TBOPUYECKOM JCSITEIHHOCTH.

[enpro MPaKTUYECKOTO 3aHIATUS I 00YUaIOIIErocs sIBIsIeTCS MPUBUTHE 00yJaroIIuMCs
YMEHUHN U HABBIKOB MPAKTUUECKOU JIEATETLHOCTH 110 U3y4aeMOU TUCIHUIIINHE.

[Tnanupyemblie pe3yabTaThl MPU OCBOCHUHU O0YUYAIONTUMCS MPAKTUYECKUX 3aHITHIA:

— 3aKperuieHue, yriayOJeHue, paclIMpeHHe W JeTalu3allds 3HAaHUM TpPH PEIICHUU
KOHKPETHBIX 337124,

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENLHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAQJICHHE HOBBIMHM METOJAMH W METOAMKAMH HM3YYCHHS KOHKPETHOW Yy4eOHOMH
JHUCIUILINHEL

— BbBIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHSI TIONYYCHHBIX 3HAHUW JJIs
BBITIOJTHCHMS 3aTaHHI;

— CBSI3aHHBIE C MOJIyY€HHEM HOBOW MH(POpPMAIUH IMyTEM CaMOCTOSATEIHHO BHIOPAaHHBIX
obecrnevyeHrne paluoHAIBHOTO COYETaH!sI KOJUICKTUBHOW U MHAUBUIyalbHOU (popM 00ydeHHS.

@yHKINN MTPAKTUYECKUX 3aHATUN:

— IIO3HAaBaTelIbHAas;



— pa3BHUBAIOIIAS;

—  BOCITUTATENbHAS.

[To xapakTepy BBIIOJHAEMBIX OOYYAIOIIUMCS 3aJaHU 10 MPAKTUYECCKUM 3aHSATHUAM
HOJIpa3/ICIISIOTCS Ha!

— O3HAKOMHTEJIbHBbIC, MPOBOJAMMBIC C b0 3aKPEIUICHHS UM KOHKPETH3alUH
U3yYCHHOI'O TEOPETUIECKOTO MaTepUaa;

—  aHAJIUTUYECKUE, CTABSIINE CBOCH IIEJIbIO MMOJyUYCHHE HOBOW MH(OPMAIIUK HAa OCHOBE
(dhopMan30BaHHBIX METOJIOB;

— TBOpYECKHE, MOIXOI0B K PEIICHHUIO 3a/1ay.

®dopMbl OpraHu3aIiy TPAKTHYSCKUX 3aHATHIA:

- B UHTCpaKkTUBHOW (opme (pelicHHE CUTYallMOHHBIX 3ajad, 3aHATHUS 110
MOJICTTMPOBAHHIO PEATBHBIX YCIOBHA, TPYIIIOBBIC TUCKYCCHN);

- B HC MHTEPAKTUBHOH (opMme (BBIMOJHECHUE YIPAKHEHUU, PEIICHUE THIOBBIX 3ajad,
pelleHHe CUTYallMOHHBIX 337124 U IPYyroe).

TpebGoBanust K MPOBEACHUIO TPAKTUYCCKUX 3aHITUN

[IpakTryeckne 3aHATHS HAYMHAIOTCS C 3allUCH B OKYpHAJI  MpPENoJaBaTems
MPUCYTCTBYIOIIUX CTYACHTOB. 3aTEM OOBSIBISIETCS TeMa MPAKTUYECKUX 3aHATHI.

[IperoaBaTens YUTAET YCIOBME 3aa4d M TpeiaraeT CTYACHTAM CaMOCTOSTEIbHO
pelInTh 3a/ady, UCIOJb3ys 3HaHUsS, MOMyYeHHbIE CTyIEeHTOM Ha JeKuuu. CTyIeHT, KOTOPBIH
NEePBBIM PEIIWI 3aJady, BBI3BIBACTCS K JOCKE. B ciiydae eciaw CTyIeHT NpaBHIBHO PELIHII
3ajiauy, OH mojydvaer 5 0amioB. Eciu cTyleHT pemiaeT 3aavy ¢ MOMOIIBIO MPENOIaBaTelis, TO
nonyyaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OLIEHKH CTYAEHTOB (BKJIOYAs OLEHKY
MOCEIIaeMOCTH) TepeBojsATcs B OoHychl (kadectBo) or 0 g0 5 OamioB. DT OGOHYCHI
N00aBIISIIOTCS K 00IIEel cyMMe 0ajuIoB B paMKaxX MOJTYJIbHO-PEUTHHTOBON CHCTEMBI.

11.3. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHLHOM
paboThI

B Xo0ze BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, 0OYJaIOUIHIiCS BBIOTHIET paboTy IO
3aJJaHUI0 ¥ IIPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelis, HoO 0e3 ero HernocpeacTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mnpouecce BBIMOMHEHHUsSI caMOCTOSTENbHOW paboThl, y oOydaromerocst popMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHMS
U HaBBIKM B YCBOGHHWU W CHUCTEMaTH3allMM NPUOOpETaeMbIX 3HAHUHM, 00eclednBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YEeHMs, NOMOIaeT TMOJYyYUTb HABBIKU IOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

Metoauyeckie MaTepuaibl Ui CaMOCTOSITENIbHOM paboThl 00yYaroIIMXCsl YKa3aHbl B
Tabnuue 8.

11.4. Metoauueckre yKazaHusl [UIsl OOYYarOIIMXCS IO MPOXOXKICHHIO TEKYIIETro
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuit KOHTPONb YCIEBAEMOCTH TMpEeAyCMaTpUBAEeT KOHTPOIb KadyecTBa 3HAHUI
00yJarOIUXCs, OCYIIECTBIIIEMOTO B TEUCHHE CEMECTpa C IICNIbI0 OICHWBAHMS XO0Jia OCBOCHUS
IUCIHATIINHEL

B Tteuenue cemectpa B cucTeMe aucTaHIMOHHOro ooOydenus I'YAII B dopme
TECTUPOBAHUSI TPOBOJATCS JBE TMPOBEPOYHbIE pPAOOTHl 1O PEMICHUIO 3aJa4y M OJUH
TEOPETUYECKHI ompoc (TepedeHb BOMPOCOB JUIS TECTOB pa3MelieH B «baHke BOMpOCcOB» B
cuctemMe AucTaHOUOHHOTO oO0yueHuss [YAII), Ha nNpakTHUECKUX 3aHITHIX MPOBOJSITCS
IPOBEpPOYHBIC PAOOTHI 1O pa3jeiiaM Kypca B MMUCBMEHHON (opMe, pacCuMTaHHBIC KaK Ha IIeJI0e
3aHATHE, TaK U HAa €T0 YacTh.



PesynpTaThl TEKyIIero KOHTPOJS YCIIEBAEMOCTH OYAYT YUMTBHIBATHCS NMPH MPOBEICHUU
MPOMEKYTOUHOH  artectani  (IPH  WCIOJB30BAHMHM  OAJUTBHO-PEUTHHTOBONW  CHCTEMBI
OLICHUBAHMS, KaXIbIH BUI KOHTPOJS OLEHHBAETCS B Oamiax, U3 KOTOPBIX (OpMHUpYyeTCs
UTOTOBBIN PE3yJIbTaT).

11.5. Metoauueckue yka3zaHus JJisi OOy4YarolUXCs MO MPOXOKICHUIO MPOMEKYTOUHON
aTTECTALUU.
[TpomexyTouHast arrecTanusl 00yJaromuXcsl MPeayCMaTprUBAET OLIEHUBAHUE NTPOMEKYTOUHbBIX U

OKOHYATCJIbHBIX PE3YJIbTAaTOB O6y‘I€HI/I${ 0 AUCHMIIIINHEC. OK3aMeH — (bopMa OLCHKH 3HaHI/II71,
IMMOJIYYCHHBIX O6y‘IaIOH_[I/IMC${ B IMPOLECCE N3YUCHUMA BCeH JUCHUIINIMHBI UJIN €€ YaCTU, HaBbIKOB
CaMOCTOSITEIILHOMN pa6OTI)I, CIIOCOOHOCTH IIPUMCHATh UX JJIA PEIICHHUA IMPAKTUYCCKHUX 3adad.
:‘)K3aMeH, KaK IIpaBHJIO, IMPOBOAUTCA B IICPUOL 3K3aMeHaHHOHHOﬁ CECCMM M 3aBCPHIACTCA
aTTeCTallMOHHOM OLICHKOM «OTJIHYHO», «Xopomo», «YHAOBJICTBOPUTCIILHO),
«HCYOOBJICTBOPHUTCILHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




