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AHHOTaUs

Hucrunmaa «MaTtemaTtrka. MaTeMaTHYecKHii aHajau3» BXOIUT B 00pa30BaTEIIbHYIO
poTrpaMMy BBICIIETO 00pa30BaHUsl — MPOrpaMMy OakajiaBpHuaTa 10 HAIpPaBICHUIO MOJATOTOBKHU/
CIIELINATILHOCTHU 27.03.04 «YnpasieHue B TEXHUYECKUX CHUCTEMAaX»
HAPABICHHOCTH/CIICUANM3AINN «YTIpaBliecHue W WH()OpPMATHKA B TEXHHYECKUX CHCTEMaxy».
Hucnurnmuna peanusyercs kadeapon «Nely.

JucuuminHa HaleeHa Ha (JOPMUPOBAHKE Y BBITYCKHUKA CIICIYIOIIUX KOMIIETCHITHIA:

VYK-1 «Cnoco0GeH OCyIIECTBIATh MOWCK, KPUTHYECCKUN aHAIM3 M CHHTE3 WH(OpPMAIIHH,
MPUMEHSATb CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUsI TIOCTABICHHBIX 3a/1a4»

VYK-2 «CrnocobGeH ompenensath Kpyr 3a7ad B paMKaxX IOCTaBJICHHOHW M W BBIOHUpATh
ONTUMAJILHBIC CIIOCOOBI MX PEIICHUs, UCXOJS U3 JECHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIHXCS
PECYPCOB U OTPaHUYCHUI»

OIIK-1 «CriocoOeH aHamu3upoBaTh 3a/1a4u MPOPECCHOHATBHON ACSITETFHOCTH HA OCHOBE
MOJIO’KEHUH, 3aKOHOB U METOJIOB B 00JIACTH €CTECTBEHHBIX HAyK U MaTeMaTHUKI»

OIIK-2 «Cmocoben ¢opmMyaupoBaTh 3aaydl NPO(PECCHOHATBHON JESITETbHOCTH Ha
OCHOBE 3HaHUH, NPOGUIBHBIX Pa3AeOB MAaTEMATHUYECKUX U €CTECTBEHHOHAYYHBIX IUCIMILTUH
(Momyneit)»

Conepkanue  AWCIUIUIMHBI ~ OXBaTbIBa€T  KPYr  BONPOCOB,  CBSI3AHHBIX €
muddepeHIMATEHBIM 1 UHTETPATBHBIM UCYHCICHUEM, TEOPHEU IMPEACIIOB U PSIJIOB H HX
MIPUMEHEHHUEM.

[IpenogaBanue AUCHUILIMHBI IPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPraHU3AIHUN
y4eOHOro Ipolecca: JEKIUH, IPAKTUYECKUE 3aHTHSL, CAMOCTOSITENIbHAs paboTa 00y4aroIIerocs.

[IporpaMMo#l IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb yCIEBAaEMOCTH, INPOMEXKYTOUYHas arrectaius B (opme osk3amenHa (1 cemectp),
sK3aMeHa (2 cemectp).

OO6miast TpyI0OEMKOCTh OCBOEHHUS MUCHHUIUIMHBI cocTaisieT 10 3aueTHhix enuuwuil, 360
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIbTATOB OOYUCHHS 11O JUCIUTLIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

— ($OopMUPOBaHUE y CTYICHTOB IIOHUMAHUS POJIM MATEMATHKU B COBPEMEHHOM
MUpE, HayKe U MPAKTUYECKON JesTeIbHOCTH B M30paHHON CIEIHaTbHOCTH;

— (QopmupoBaHue y CTYJCHTOB CLIOCOOHOCTH M HaBBIKOB ()OPMYJIHPOBATH U PEIIaTh
npodeccuoHaIbHBIE 33/Ja4ll C HWCIOJIB30BAHMEM armapara MaTeMaTHYeCKOTO
aHaims3a.

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 pe3ysibTaTamMu ocBoeHus OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI OOYYaOUIMIiCS AODKEH 00JanaTh CleTyIOIUMHU
KOMIETCHIMSIMHU WM UX YacTAMU. KOMIEeTeHIInU 1 UHIUKATOPHI UX JOCTUKEHHS IPUBEICHBI B

Tabimuue 1.

Ta6ymma 1 — IlepeyeHb KOMIIETCHIIMI ¥ MHIUKATOPOB UX JTIOCTHKCHUS

Kareropus (rpynna) Kon n HanmeHoBaHue Kon n HauMeHoBaHME HHIUKATOpA
KOMIIETCHIIUH KOMIIETEHIINHU JIOCTH>KEHHS] KOMIIETEHIUU
VYK-1.3.2 3HaTh METOAUKHU CUCTEMHOTO
VK-1 Cnocoben MOJIXO0J1a JIJIS PEIICHUS] TOCTAaBIEHHBIX
OCYIIECTBIISATh 3aj1a4
nouck, kpurudeckuii | YK-1.Y.2 ymers ocymecTBiasaTh
aQHAJIU3 U CUHTE3 KPUTHUYECKUM aHaIU3 U CUHTE3
Y HUBEpCATLHEIE uH(popMaluu uH(pOpMaLIUU, TOTYYCHHON U3 Pa3HBIX
KOMIIETEHIINN PMAHHL, PMAtUH, i p
IPUMEHSITh MCTOYHUKOB, JIJISl PELIEHUSI IOCTaBIEHHbIX
CHUCTEMHBIN OAXO0A | 3a/4a4
JUISL pELICHUS VK-1.B.2 BnageTs HaBbIKaMH CUCTEMHOTO
MIOCTaBJIEHHBIX 3a/1a4 | MOJAX0Ja AJI1 PEUICHUS TOCTABICHHBIX
3aja4
VK-2.3.1 3HaTh BUABI pECYpPCOB U
OTpaHUYEHUS AJIsl PELIEHUS OCTaBICHHbIX
VYK-2 Cnocoben P p
OIPEAECIIATD K Janat
P pyT VYK-2.V.1 ymeTs nNpoBOIUTH aHAJIN3
3aJa4 B paMKax -
. MIOCTaBJIEHHOU 11eNi U (hOpMYIMPOBATH
IIOCTABJIEHHOW LIEIH
3aJ1a4M, KOTOpble HEOOXOIUMO PEIIUTh IS
U BbIOMpaTh
€€ TOCTHKEHUS
ONTUMAJIbHBIE
YHuBepcanbHbIE VYK-2.Y.3 ymeTh BbIIBUTaTh
CIOCOOBI X N .
KOMIIETEHIINH aJIbTEpHATUBHBIC BAPUAHTHI JEHCTBUH C

peuiCHus, UCXOd U3

IEJIBI0 BBIOOpA ONTUMAJIBHBIX CITOCOO0B

JIEHCTBYIOLIUX

pelieHus 3aj1a4, B TOM YUCJE C TOMOIIbIO
MIPaBOBBIX HOPM,
HMEIOIIXCS M (POBBIX CPENICTB

YK-2.B.2 B1aneTs HaBbIKaMH BbIOOpa
peCypcoB 1

. ONTUMAJIBHOTO CTII0C00a pelieHus 3a/1a4 ¢

OTpaHUYEHUN

YYETOM UMEIOLIUXCS YCIOBUN, pECYPCOB U
OrpaHUYECHUN

O6menpodeccrnoHanpHbIE

KOMIICTCHIIM

OIIK-1 Cnocoben
AHATM3UPOBATH
3a7a49u
poQeCCHOHATBHON
JIeITEIIbHOCTH Ha
OCHOBE ITOJIOKECHHUIA,
3aKOHOB M METOJIOB B
obnactu

OIIK-1.3.1 3HaeT OCHOBHBIC TIOJIOKCHHUS,
3aKOHBI M METOJIBI €CTECTBEHHBIX HAYK U
MaTeMaTUKU




CCTCCTBCHHEBIX HAYK U
MaTEMAaTUKHU

OIIK-2 Cnocoben
dbopmynupoBaTh
3a7auu
npodecCHOHATBLHOM
NEeSITeTTLHOCTH Ha
Oo6menpodeccnoHalbHBIE | OCHOBE 3HAHU,
KOMITCTECHITHH POPMILHBIX
paszenos
MaTeMaTHYECKUX U
€CTECTBCHHOHAYYHBIX
JVCIIATUTHH
(Monyneit)

OIIK-2.3.1 3HaeT npouiIbHbIE pa3aeibl
MaTEeMaTU4YeCKUX M eCTeCTBEHHOHAYYHBIX
JUCLIUATUTHH

2. Mecro nucuurnHbl B cTpykType OI1

JucuunnuHa He Oa3upyeTcss Ha 3HAHUAX, paHee MNPUOOPETEHHBIX CTYJAEHTaMH IpU
M3Y4YEHUU B BBICHICH IIKOJIE KAKUX - TNOO IUCIUILIMH.

3HaHUs, TOJYYEHHbIE NPU HM3YYEHUM MaTepuana JaHHOW JUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUYCHHE, TaK M UCTIOJIb3YIOTCS MPU U3YYECHUU APYTUX TUCHUTIINH:

- Teopus BeposiTHOCTEN U MaTeMaTUYeCKasi CTATUCTHKA;

- AJITOPUTMBI ¥ CTPYKTYPHBI JJAaHHBIX;

- CUCTEeMHBIH aHAIU3;

3. O0beM u TpyI0eMKOCTb JTUCIUILIAHBI
Jlaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYJ0EMKOCTH TI0 CEMECTpaM) MPEICTABICHbI B
Tabauie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

Bun yueOHO# paboThI Bcero TPYHJ;)‘(?IM KOCTh Mo Cehﬁ);TpaM
1 2 3 4

Oowasn mpyooemKochb oucyunuHbl, 10/ 360 5/ 180 5/ 180
3E/ (uac)
U3 Hux wacoe npaxmuyeckoil no020moeKu
Ayoumopnuie 3anamus, BCEro vac. 102 51 51
B TOM YHCIIE:

nexiuu (JI), (dac) 68 34 34

npakTudeckue/ceMunapckue 3ansatus (113), 34 17 17

(gac)

naboparopsblie padboTsl (JIP), (dac)

KypcoBoil npoekT (padota) (KII, KP), (yac)

9K3aMeH, (4Jac) 72 36 36
Camocmosmenvnas paboma, Bcero (dac) 186 93 93
Buo npomesicymounon ammecmayuu: 3a4er, 9K3., k3 OKk3.,
nudd. 3ager, sk3ameH (3auer, Hudd. 3a4, Ik3.) JK3., "

4. CopneprxaHue JUCHUTUINHBI
4.1. PacnpeneneHue TpyI0EMKOCTH JUCIHUILIMHBI IO pa3JesiaM U BUAAM 3aHITHIA.
Paznenbl, TeMbI TUCHMITIIMHBI U UX TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe 3.

Ta6muma 3 — Pa3nensl, TeMbI IUCIUIUIAHBI, KX TPYI0EMKOCTh




PaS}ICJ’IBI, TEMBI JUCIUITINHBI

Jlexkiun
(uac)

I13 (C3)
(gac)

JIP
(dac)

KII/KP
(uac)

CP (uac)

Cemectp 1

Pazoen 1. Teopus npedenos

Tema 1.1. OcHOBHBIE 311€MEHTapHbIC (PYHKILINH.
YucioBbie MHOXKECTBA.

Tema 1.2. llpenen pyHKIUM 11pH
HEOrpaHMYEHHOM pocTe aprymenta. Teopemsl o
npezenax.

Tema 1.3. Tlpenen GyHKIIUU B TOUYKE.
HenpepbIBHOCTH. 3aMevaTebHbIC MTPEeITbI

6

23

Paszoen 2. Jlugpghepenyuanvroe ucuucnenue
Tema 2.1. Onpenenenne npousBoanou. Ee
r€OMETPUYECKUM U MEXaHUYECKHUM CMBICIL.
Tabnuiia mpou3BOHBIX, YacTh 1.

Tema 2.2. llpaBuna aguddepeHnpoBaHuUs.
[TpousBoHas CIIOKHON (DYHKITHH, IPOU3BOTHAS
obOpaTtHo# ¢yHKIIMU. TabiuIa MPON3BOIHBIX,
4acThb 2.

Tema 2.3. IIpon3BOAHBIE BBICIINX TOPSIKOB.
Teopemsl 0 nudpepeHITIPyEeMbIX GYHKIUAX.
Tema 2.4. llpaBuino Jlonurans. ®opmyna
Tetinopa.

Tema 2.5. Tuddepennman GpyHKIIUN IEPBOTO
nopsaka. J(uddepenuuans! BbICIINX MOPAIKOB.
Tema 2.6. iccnenoBanue GyHKIUN C TOMOIIBIO
MIPOU3BOTHBIX

12

35

Pazoen 3. Humeepanvnoe ucuucnenue

Tema 3.1. TlepBooOpa3zHas. HeonpeneaeHHbIM
uHTerpan. CBolicTBa HEONPEAEIECHHOTO
UHTErpaa.

Tema 3.2. Tabnuna unTerpainos. Merox
3aHeceHus noJ 3Hak nuddepenuuana. Meroa
3aMeHbl IEPEMEHHOM HHTETPUPOBAHUS.

Tema 3.3. IHTEerpupOBaHHE MO YaCTSIM.
WHTerpupoBanue pallMOHAIbHBIX BBIPAXKEHUH.
Tema 3.4. nterpupoBaHue
TPUTOHOMETPUUECKUX BBIPAKEHHH.

Tema 3.5. OnpeneneHHbld HHTETPAJL.
Omnpenenenre u CBONUCTBA.

Tema 3.6. VIHTErpan c NepeMEHHBIM BEPXHUM
npeneiaoM. @opmyna HeroTona - JlelioHua.
Tema 3.7. HecoOCTBEHHbIE HHTETPAIBI.

Tema 3.8. IlpunoxeHus onpeneaeHHoro

HWHTCI'paJia.

16

35

Uroro B cemectpe:

34

17

93

Cemectp 2

Pa3zoen 4. Qynxyuu neckonvkux nepemeHHbix
Tema 4.1. DyHKIUSA HECKOJIBKUX NEPEMEHHBIX.
OcHoBHbIE IOHATHSA. HenpepbIBHOCTS.
Tema 4.2. {uddepenuupoBanne GyHKIUN
HECKOJIbKUX NePEeMEHHbIX. YacTHbIE
npousBoaHbie. JJuddepennman. [IponsBoanas
CIoXKHOH (yHKIMH. YacTHBIC TPOU3BOIHBIC
BbICIIUX MOpsAAKoB. @opmyna Tewmopa.

Tema 4.3. ViccnenoBanue GyHKINUU

HECKOJIbKUX MEPEMEHHBIX.

10

23




Pazoen 5. Jlugpgpepenyuanvruvie ypasrnenus
Tema 5.1. luddepeHmanbHbie ypaBHEHHUS
nepBoro nopsiaka. OCHOBHbIE OHATHS.
Huddepennmranbapie ypaBHEHUS C
pa3esIomUMUCS nepeMeHHbIMU. OJHOPOAHbIE
muddepeHIanbHbIe YpaBHEHUS IEPBOTO
HopsI/IKA.
Tema 5.2. Jluneiinpie quddepeHnuanbHbIe
yYpaBHEHHUS MIEPBOTO MOPAIKA. Y paBHEHUE 8 6 35
bepuymnu. Auddepennunansupie ypaBHEHHS
BBICIIUX MOPSIIKOB, JOMYCKAIOUINE TOHUKEHNE
HOopsIIKA.
Tema 5.3. JIuHeitHbIE OTHOPOAHBIE
Qg QepeHranbHble YpaBHEHHS ¢ TTOCTOSHHBIMU
koaddunrentamu. JInHeHble HEOTHOPOIHBIE
muddepeHnranbHble YpaBHEHHUS BBICIITHX

ITOPAIKOB.

Pasoen 6. Paowv
Tema 6.1. Yucnosbie psasl. OCHOBHbBIE
ompezaeneHus. Paapl ¢ Mon0KUTEIbHBIMU
yineHamu. [Ipusnaku Jlanam6epa u Komu.
Tema 6.2. Heo6xonumplii mpu3Hak. [Ipu3Haku
cpaBHeHus. HTerpanbHbii npusHak Komm.
Tema 6.3. 3HaKOTIEpEMEHHBIE PSIJIbI.
AOcouoTHas 1 yclioBHas cxoaumoctu CBOMCTBa
a0CoMIOTHO cxoasamuxcs panoB. [Ipuznak
JleliOHMLIA. 16 6 35
Tema 6.4. dyakuuoHansHbIe psaabl. O0MacTh
cXoauMocTu. PaBHOMEpHas CXOAUMOCTb.
Crenennsle psaabl. IHTepBan cxogumoctu. Tema
6.5. CBoiicTBa CXOJSAIIMXCS CTETIEHHBIX PSIIOB.
Tema 6.6. Psawl Teitnopa u MakinopeHna.
Tema 6.7. Psng @ypbe nepuoanveckoit GpyHKIum.
Tema 6.8. Psg @ypbe 4eTHOW U HEYETHOU

GyHKIMH.
Hroro B cemectpe: 34 17 93
Hroro 68 34 0 0 186

4.2. CopneprxaHue pa3/ieioB U T€M JIEKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATUN NPUBEACHO B TabuIe 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHMOHHOI'O [UKJIA

HazBanue u COACPIKAHUC PA3JACIIOB U TEM JICKIIHOHHBIX

Howmep pasnena .
3aHATUN

Pasoen 1. Teopus npedenos

Tema 1.1. OcHOBHBIE 7IeMEHTapHbIEe QYHKIHU. UncaoBbIe
MHOX€ECTBA.

1 Tema 1.2. Ilpenen GpyHKIIUM IPH HEOTPAHUUYEHHOM POCTE
aprymenTa. Teopemsl o mpejenax.

Tema 1.3. Tlpenen ¢yHKUMU B TOYKe. HempepbIBHOCTD.
3amMeuarenbHble MPEIebl.




Paszoen 2. Jlugpgpepernyuanvroe ucuucnenue

Tema 2.1. Onpenenenue npousBoaHou. Ee reomerpuueckuit
¥ MEXaHW4YeCKui cMbIci. Tabmuia mpou3BOAHbIX, 4acTh 1.
Tema 2.2. llpaBuna nuddepennupoBanus. [IpousBogHast
CJIOKHOHM ()YHKIIMH, TPOU3BOHAST 0OpaTHOUN (PYHKITUU.
Tabymia mpou3BOIHBIX, YacTh 2.

Tema 2.3. Ilpon3BoaHbIE BBICUINX MOPAIKOB. TeopeMbl 0
muddepeHIpyeMbIX QYHKINAX.

Tema 2.4. IlpaBuno Jlonurana. ®opmyna Teinopa.

Tema 2.5. {uddepenman GyHKIIUN TIEPBOTO TOPSIAKA.
HuddepeHnuaibl BEICIIUX TOPSIKOB.

Tema 2.6. UccnenoBanue GyHKIHMHA C ITOMOIIIBIO

MMPON3BOAHBIX.

Pa3zoen 3. Hnmeepanvnoe ucuucnenue

Tema 3.1. llepBooOpa3nasi. HeonpeneneHHbIN HHTETpAI.
CBoiicTBa HEONPEICICHHOTO HHTErpaa.

Tema 3.2. Tabauna uaTErpagoB. MeTo 1 3aHECEHHUS TTO/T
3HaKk nuddepenmana. Merosa 3aMeHbI IepeMEHHOM
MHTETPUPOBAHUS.

Tema 3.3. InterpupoBaHue 1o yactsM. MIHTerpupoBanue
palMOHAIbHBIX BHIPAKEHUM.
Tema 3.4. InTerpupoBaHue TPUTOHOMETPUUECKUX

BBIPAKCHU.

Tema 3.5. OnpenenenHplil nuTerpan. OnpeneneHue u
CBOMCTBA.

Tema 3.6. VIuTerpain c nepeMeHHbIM BEPXHUM IIPEJEIIOM.
®opmyna HeroTona- JleitOHua.

Tema 3.7. HecoOCTBEHHbBIE HHTETPAJIBI.

Tema 3.8. IlpunoxeHus ONpenerIeHHOro HHTerpaa.

Paszoen 4. @ynkyuu HeckonbKUX nepemMeHHbIX

Tema 4.1. DyHKIUSA HECKOJIBKUX NIEpeMeHHbIX. OCHOBHbIE
noHsTHs. HempepbIBHOCTS.

Tema 4.2. QuddepennmpoBanne PyHKIIUN HECKOTBKUX
nepeMeHHbIX. YacTHble mpousBoaHbie. Juddepeniman.
[Tpon3sBosHas cnoxHON QyHKIMHU. YacTHBIE TPOU3BOAHbIE
BbICIINX NTOPsAKOB. Popmyita Tenmnopa.

Tema 4.3. ccnenoBanue QyHKIIMN HECKOJIBKUX
HEePEMEHHBIX.




Pazoen 5. Jlugpgpepenyuanvruvie ypasrnenus

Tema 5.1. luddhepeHunanbHbpie ypaBHEHUS TIEPBOTO
nopsiaka. OcHoBHble nousATus. Juddepenmanbupie
YPaBHEHHSI C Pa3ICNIAIONUMHCS IEPEMEHHBIMH.
Opnnoponusie quddepeHnnanbHble ypaBHEHUS IEPBOTO
HopsiKa.

Tema 5.2. Jluneiinbie nuddepeHImanbHbie ypaBHEHUS
MEepBOro nopsiaka. YpasHenue bepnyiuu.
Huddepenunansuble ypaBHEHUS BBICIINUX MOPSIIKOB,
JIOITYCKAIOIIUE MTOHKEHUE TOPSIKA.

Tema 5.3. Jluneiiasie onHopoanble nudepeHnaIbHbIe
YpaBHEHHUS C IOCTOSTHHBIMU KO3 duiueHTamu. JInaeiHbie
HeoTHOpOoAHbIE MU epeHInaNTbHbIC YPABHEHHS BHICIITHX
TOPSITKOB.

Pa3zoen 6. Psovt

Tema 6.1. YucnoBbie psaasl. OCHOBHBIE onpeaeieHus. Psabl
C MOJIOKHUTENbHBIMU WwieHaMu. [Ipusnaku Jlanambepa u
Kormu.

Tema 6.2. Heobxoaumblii npusHak. [Ipu3Haku cpaBHEHUS.
WuTerpanbusiii mpu3Hak Komm.

Tema 6.3. 3nakonepeMeHHbIe psabl. AOCONIIOTHAS U
yciioBHasi cxoauMocTi CBOMCTBA a0COIIOTHO CXOISIINXCS
psanoB. [Ipusnak JleriOuuna.

Tema 6.4. ®yaxnuoHanbHbIe psaabl. O0IaCTh CXOTUMOCTH.
PaBHOMepHas cxonuMocTh. CTeneHHble psbl. IHTepBai
CXOJIMMOCTH.

Tema 6.5. CBOICTBA CXOIALINXCS CTEIICHHBIX PSAIOB.

Tema 6.6. Psawl Teinopa u Makiiopena.
Tema 6.7. Psn @ypbe nepuoandeckoit pyHKINU.
Tema 6.8. Psg Oypbe 4eTHON 1 HeYeTHON (PYHKITHH.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUYECKUX 3aHATUIA U UX TPYAOEMKOCTh IPUBEACHBI B TaOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

N3 Hux
Ne
Tpynoem | mpakTuue
Ne Templ mpakTH4EeCKUX @OpMBI IPAKTUYECKUX N paszaena
. . -KOCTb, CKOM
n/n 3aHATHH 3aHATHUH JAMCLUI-
(wac) | moAroToB
JIHBI
KH, (Jac)
Cemectp 1
Tema 1.2. Tlpenenst Pa36op 3amau mon
palroOHAIBHBIX PYKOBOJICTBOM
1 | BelpaxkeHuii Ha npernojaBaTes, 2 1
0ECKOHEUHOCTH U B CaMOCTOSITENIHOE
TOYKE. pelieHre 3aaa4
Tema 1.3. Pa36op 3anmau nox
2 | DKBUBaJICHTHBIE PYKOBOJCTBOM 2 1
0ECKOHEYHO MaJIbIe. nperno/iaBaTels,




Yucno e.

CaMOCTOSITENIbHOE
penieHue 3aaaq

Pa36op 3amau mon

Tema 2.1. KOBOJICTBOM
[IpousBoansIe. Py
3 Mpasma MIpEeno/1aBaTelis,
P CaMOCTOSITEIILHOE
nuddepeHIpoBaHms
pelieHue 3aaa4
Paz6op 3amau nmox
KOBOJICTBOM
Tema 2.2 1lpousBoanas Py A
4 . MpEIoJaBaTes,
CIIOKHOU (QYHKITUU
CaMOCTOSITENILHOE
penieHue 3aaad
Pa36op 3amau mon
KOBOJICTBOM
Tema 3.1. Tabnuunoe by A
5 MIpEno1aBaTeis,
UHTETPUPOBAHUE
CaMOCTOSITEIILHOE
pelieHue 3aaa4
Paz6op 3amaq mox
Tema 3.2. Buecenue PYKOBOJICTBOM
6 | mox 3HaK IperoiaBaTeds,
muddepenimana CaMOCTOSITENILHOE
pelieHre 3a1a4q
Paz6op 3amau nmo
Tema 3.3. 3amena p 3al a
. PYKOBOJICTBOM
MIEPEMEHHOM.
7 npernojaBaTens,
HuTerpupoBanue no
HACTAM CaMOCTOSITEIILHOE
pelieHue 3aaad
Tena 3.4 Pazbop 3amau mox
. KOBOJICTBOM
HuTerpupoBanue by A
8 Ipero1aBaTeds,
paIMOHAITLHBIX
by CaMOCTOSITENTLHOE
i pelieHne 3aaadq
2 cemecTp
Paz6op 3amau nmox
OBOJICTBOM
Tema 4.1. YacTHble PYKOBOZ
9 MpenoaBaTes,
MIPOU3BOTHBIC
CaMOCTOSITEIIbHOE
pelieHue 3aaa4
Paz6op 3amau mon
Tema 4.2. YacTHbIe PYKOBOICTBOM
10 | mpon3BOAHBIE BHICIITHX MIpeToaBaTelis,
MOPSITIKOB CaMOCTOSITENIbHOE
pelieHne 3aaadq
Paz6op 3amau mox
Tema 4.3.9xcTpeMym PYKOBOJICTBOM
11 | byHKIMM HECKOTBKUX IpenojaBaTes,
MIEPEMEHHBIX CaMOCTOSITEIIbHOE
pelnieHue 3aaad
Tema 5.1. Pemenue Paz6op 3amay mox
12 b hepeHIaTbHBIX PYKOBOJCTBOM
YpaBHEHHI TIEPBOTO MperoIaBaTelis,
nopsiaka. Oo6mme u CaMOCTOSITENILHOE




YaCTHBIC PCIICHHA.

Astonomusie /1Y, 1Y ¢

pasacIICHHBIMU U C

PEICHUE 3ada4

pa3IeNIOIUMUCS
MePEMEHHBIMHU
Tema 5.1. Pemenne
Paz6op 3amay mon
oaHOpoHbIX Y
PYKOBOJCTBOM
nepBoro nopsaka u 1y
13 MpenoaBaTes, 2
KOTOPBIE MOXKHO
CaMOCTOSTEIBHOE
MIPUBECTH K
penieHue 3aaa4
OJTHOPOJTHBIM
Tema 5.2. JIuneiinble Pa30op 3anau nox
nuddepeHnranbHbIe PYKOBOJICTBOM
14 | ypaBHEHMS IEPBOTO IIpenoaaBaTes, 0,5
nopsiika. Y paBHEHUS CaMOCTOSITEBLHOE
bepnyinu peuieHue 3ana4
Tema 5.2.
Paz6op 3amay mon
Huddepennmanpubie
PYKOBOJCTBOM
YPaBHEHHUS B MOJIHBIX
15 MIperoaBaTelis, 0,5
muddepeHmanax.
. CaMOCTOSITEILHOE
NHurterpupyromuii
pelieHne 3aaaq
MHOYKUTEIb.
Tema 5.2.
Paz6op 3amay mon
Huddepennnanpublie
PYKOBOJICTBOM
YpaBHEHUS BBICIIUX
16 MpenoaBaTes, 0,5
TIOPSITIKOB,
CaMOCTOSITEILHOE
JIOTTYCKAIOIIHE
penieHue 3a1a4
MTOHIDKEHUE TTOPSIIKA
Tema 5.3. JInnerHbie
Paz6op 3amay mon
HEOJTHOPO/THBIE
muddepeHIanbHbIe PYKOBOACTBOM
17 P MpenoaaBaTens, 0,5
YpaBHEHHUS C
CaMOCTOSITEILHOE
MMOCTOSIHHBIMU S —
kodurmenTamu P
Pa30op 3amau mmo
Tema 6.1. Paapl ¢ p 3all A
PYKOBOJICTBOM
MIOJIOKUATEILHBIMHU
18 MpenoaaBaTens, 2
yneHamu. [Ipuznaku
CaMOCTOSITEILHOE
Hanamb6epa u Ko
pelieHue 3aaa4
Tema 6.2. Panwi ¢
MOJIOKUTEILHBIMU Pa3bop 3amau nmox
YJIeHaMH U PYKOBOJICTBOM
19 | 3HakomepeMeHHbIe MpenoaaBaTens, 0,5
psanel. HeoOxoaumbrit CaMOCTOSITETbHOE
MPU3HAK U TPU3HAKT pelieHue 3aaa4q
CpPaBHCHHS.
Paz6op 3amau mox
OBOJICTBOM
Tema 6.4. CteneHHbIE DYKOBOX
20 MpenoaaBaTes, 0,5
pSABI
CaMOCTOSITEILHOE

peIICHUC 3a1a4




Paz6op 3amay mox
KOBOJICTBOM
Tema 6.6. Paapl Py a
21 . MpenoaBaTes, 3 6
Tennopa u MaxkiopeHa.
CaMOCTOSITEILHOE
penieHue 3aaaqy
Bcero: 34
4.4, JlabopaTopHBbIEC 3aHATHS
Tewmbl 1ab0paTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MPUBEACHBI B TA0IHIIE 6.
Ta6ymia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYJOEMKOCTh
U3 Hux No
No TpymoeMKOCTh, | MPaKTUYECKOM | pa3jena
HaunmenoBanue 1abopaTopHbIX paboT pya > | TP pasit
/o (dac) MOJATOTOBKH, | JMCIIHII
(gac) JIMHBI

V4eOHBIM IUIaHOM HE npeaycCMOTpCHO

Bcero

4.5. BpinonHeHHe KypcoBOro MPoeKTa/ KypcoBOi paboThI
Y4eOHBIM MJIAHOM HE IPEIYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4armuxcs
Buner caMmocTosTenbHON pabOTHI B €€ TPYA0EMKOCTh IIPUBEICHBI B TabuUIIE 7.

Tabnuna 7 — Bunbel camocTosaTenbHON paboThI M €€ TPYAO0EMKOCTh

Bua camocrositensHOM paboThI BICIZEO’ Cemectp 1, uac Cemectp 2, yac
1 2 3 4
M3y4eHne TeOpeTHUECKOro MaTepuana 85 42 43
nucturuael (TO)
Kypcosoe npoektupoBanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Brinonnenue pedepara (P)
ITonroroBka K TeKyIeMy KOHTPOJIO 16 8 8
ycneBaemoctu (TKVY)
Jowmamrnee 3ananue (J13)
KonTponbusie pabotsl 3a0uHnKoB (KP3)
IToaroroBka K MpoMeXyTOYHOU 85 43 42
atrectrauuu (I1A)
Bceero: | 186 93 93

5. Ilepedyens yueOHO-METOUYECKOTO 0OECTICUCHUSI

JIJISL CAMOCTOSTEIBLHOM pa60TBI 06yqarom1/1xcsi IO JUCHMITIIIMHE (MOI[yJ'IIO)

Y4eOHO-METOAMYECKHE MaTepHalibl Il CaMOCTOSITENIbHON paboThl 00YyYaroIUXCsl yKa3aHbl B

I.11. pa3aenoB 6-11.




6. [lepeueHb MeyaTHBIX U 3JIEKTPOHHBIX YIEOHBIX U3TaHUMN
[TepeueHb eYATHBIX U 3JEKTPOHHBIX YUCOHBIX M3/IaHUN TIpUBEICH B TabmuIe 8.
Ta6mmia 8— IlepeueHb meYaTHBIX U AIEKTPOHHBIX YYCOHBIX U3JaHUN

https://e.lanbook.
com/book/211928

ycroifunBocTh: yueOHuk / A. I1. XKabko, E. /1.
Kotuna, O. H. UmxoBa. — Cankr-IlerepOypr: Jlanb,
2022. — 320 c.

Mudp/ bubnuorpadudeckas ccpuika KonunyectBo
URL anpec 9K3EMILISPOB B
oubmmoTeKe
(xpome
AIEKTPOHHBIX
9K3EMILISPOB)
517 Bricimas matemartuka. Pser: yaebnoe mocodue / 1O. 167
I'96 A. I'yeman, C. I1. [TombrTkusn, A. O. CmupHoB; C.-
[TeTep6. roc. yH-T a3pOKOCM. TPUOOPOCTPOCHHUSL. -
CIIo. : U3g-Bo I'YAIIL 2015. - 77 c.
hitps://e.lanbook. duxtenromnpi I'.M. OCHOBEI MATEMATUYECKOT'O 9BbC Jlaub
com/book/507397 | dHamsa. B 2-x 1. Tom 1-b1if - Cankt-IleTepOypr:
JIanp, 2026.- 448c.
https://e.lanbook. Duxterromnsir I'.M. OCHOBEI MATEMATUYECKOTO 9bC Jlaus
com/book/507393 | 2HaHsa. B 2-x 1T. TOM 2-ii - Cankt-IletepOypr:
Jlanb, 2026. - 464c.
COopHUK 3a/1a4 0 MaTeMaTUYECKOMY aHau3y. Tom ObC Jlanp
https://e.lanbook. | 2. Uurerpansl. Psaapr: yueb. mocooue / JI.JI.
com/book/185639 | Kynpseies [u ap.]. - Mockga : ®usmariaut, 2021. -
504 c.
, bepmant A.®. KpaTkuil Kypc MareMaTuuecKoro OBC Jlanb
Qgtrgfb/c/,g@gfg?é anaimza. / A.®. bepmant, U.I'. Apamanosuu. - CII0.:
JIanp, 2010. - 736 c.
YK 517.9 Makaposa M.B., [Tomertkun C.I1. [lpumenenue 50
mubdepeHIaTbHBIX YPaBHEHU ISl peIIeHUs
NPUKJIAJIHBIX 33/1a4: yued.-meToa. nocobue/ M.B.
Makapoga, C.I1. ITombrtkun. —CII6.: T'YAIIL, 2021.-
45c.
Kaodko, A. I1. luddepennmansabie ypaBHEHUS U OBC Jlanb

7. TlepedyeHb HIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB

I/IH(I)OpMaI_II/IOHHO'TCHCKOMMYHHK&HHOHHOﬁ CCTHU «I/IHTepHeT»

Ilepeuenn

TGHCKOMMYHHKaHHOHHOﬁ CCTHU

AJIIEKTPOHHBIX o0pa30BaTeNbHbIX
«HTEpHETY,

pecypcoB

npuBesieH B Tabauue 9.

Tabmuuma 9 -—

TEJIEKOMMYHUKAITMOHHOU ceTh «HTepHeT»

MH(}OpPMaLOHHO-

HCO6XOI[I/IMI>IX i1 OCBOCHHUA AUCHUIIIIMHBI

[TepeyeHb 3NEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-

URL anpec

HaunmenoBauue

https://pro.guap.ru/

DNEeMEHTHI 3JIEKTPOHHOT0 Kypca MO JUCHUIUINHE pa3MelleHbl BHYTpU
OUOC I'VAII «MuTerpupoBanHas cpeaa o0yueHHus»

https://Ims.guap.ru

BI/IIICOKpr JIEKIIHM ¢ MYHBTI/IMC,Z[HP'IHLIMI/I MMpE3CHTAHUAMU 110
JAUCHUIIIIMHE Pa3sMCIICH CUCTEME JUCTAHITUOHHOT O O6yLICHI/I$I I'VAII

https://Ims.guap.ru

obyuenus ['YAIIL

OHJTalH-KYPC MO IUCIUILIMHE Pa3MEIEeH CUCTEME TUCTAHIIMOHHOTO



https://e.lanbook.com/book/507392
https://e.lanbook.com/book/507392
https://e.lanbook.com/book/507393
https://e.lanbook.com/book/507393
https://e.lanbook.com/book/185639
https://e.lanbook.com/book/185639
https://e.lanbook.com/book/210707
https://e.lanbook.com/book/210707
https://e.lanbook.com/book/211928
https://e.lanbook.com/book/211928

8. Ilepeuens nHDOPMAITMOHHBIX TEXHOJIOTUN
8.1. [lepeyenp mporpaMMHOro oOecHeueHus,, HCIOJIb3YEeMOro IPH OCYIIECTBICHUU
00pa3oBaTENFHOTO MpoIecca M0 JUCIUIIIHHE.
[lepedeHp UCTIONB3yEeMOTr0 IPOrPaMMHOTO obecrieueHus npeacrasieH B Tadbauie 10.

Ta6ymma 10— [Tepeyers mporpaMmMHOTO oOecrieueHus

Ne i/t Haumenosanue

He npenycmorpeno

8.2. IlepeucHb HH(OPMAITMOHHO-CIIPABOYHBIX CHUCTEM,HCIT0JIb3yEeMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO UCIUILTUHE

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

Ta6mmma 11— [lepeyersr nHOOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/m HanmeHnoBaHue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocraB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUTUTHHE, IPECTaBICH B Tabmuel 2.

Ta6mmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HaumenoBaHue cocTaBHOM yacTu Howmep aynutopuu
n/n MaTepHATbHO-TEXHUYECKOH Oa3bl (1pu HEOOXOAMMOCTH)
1 | YueOHas aynuTopus ajs 3aHATUHN JIEKIIMOHHOTO TUIIA, 3aHATUI yi. I'actenno, 1. 15,

CEMMHAPCKOI'0 TUIIA, IPYIIIOBbIX U MHAUBUAYAJIbHBIX
KOHCYJIbTAIIUH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHOMN
arrectauuu. OcHamenue: Crenuanu3upoBanHas MeOeb;
TEXHUYECKHE CPEACTBA O0YUYEHHUS, CIIyKaIlue JUIs
IpeJcTaBiIeHNs yueOHoM nHpopmay 60IbIION ayAUTOPUH;
Ha0op AEMOHCTPALIMOHHOIO0 000PY10BaHHUS

2 | YueOHas ayauTopus AJs MPAKTHUECKUX 3aHATHH, 3aHATHHA 24-12, yn. I'actemno, 1.
CEMHHApPCKOI0 TUIA, IPYNIOBBIX U HHANBUAYAIbHBIX 15
KOHCYJIbTaIMi, TEKYIIEr0 KOHTPOJIS ¥ POMEKYTOUHON
arrectauuu. OcHaenue: Crnenuanu3upoBaHHas MeOeb;
TEXHUYECKHE CPeACTBA O0YUCHHUS, CITy>Kallue JUIs
npescTaBieHus yueOHoi nHopmanuu 60Jab1I0N ayIUTOPHH;
NIEPEHOCHOM HAbOp JEMOHCTPALIMOHHOTO 000PY/10BaHMSI

10. OueHouHbIe cpeICTBa ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIIGHOYHBIX CPEICTBJISA TPOBEACHHS IPOMEKYTOYHOH AaTTeCTaIluu
oOyJaronuxcs Mo AUCHUIUINHE IPUBEACH B Tabnuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB ISl MPOBEICHUS POMEKYTOYHOM aTTeCTAIUN

Bug HpOMC)KyTO‘lHOﬁ aTTeCTallun HCpC‘-ICHB OIICHOYHBIX CPCIACTB

Cnucok BONpOCOB K 3K3aMEHY;
DK3aMeHAIIMOHHBIC OUIIETHI™;
3agaun;

TecThl.

DK3aMeH




IIpumedanune: *sK3aMeHAIMOHHBIE OMIIETH POPMHUPYIOTCS HA OCHOBE BOIIPOCOB U 3a1a4 TabmuIs 15.

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaloNIUMUCS TPUMEHSETCS S5-0auThbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJIBHO-PEUTHMHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUH

XapakTepucTrka c(hOPMUPOBAHHBIX KOMIIETEHLMIA
5-0ayupHas mKana PaKIep (op

OOyyJarommiics:

— TJIyOOKO U BCECTOPOHHE YCBOMJI MPOTPaMMHBIA MaTepHal;

— YBEPEHHO, JIOTUYHO, ITOCJIEIOBATEILHO M TPAMOTHO €r0 U3J1aracT;

— ONUPAasICh HAa 3HAHUS OCHOBHOM W JIONMOJIHUTEIBHON JIUTEpaTyphl,
«OTJIMYHO) TECHO CBSI3bIBAET YCBOCHHBIC HAYUYHBIE MOJOXKEHHS C MPAKTUUYECKON
«3aUTEHO» JEATEILHOCTHIO HAIIPaBJICHUS;

— yMeJi0 00OCHOBBIBAET U apTyMEHTUPYET BBIJBUTAEMBIC UM HJICH;

— JIeJaeT BBIBOJIBI M 0000IIECHMS;

— CBOOOJTHO BJIQJICET CUCTEMOM CIEIUATU3UPOBAHHBIX TOHATHMH.

— npaBWIbHO BBIMOJIHWI OT 90% 10 100% TecTOBBIX 3ajaHuil .

OO0yuaromuiics:

— TBEPJI0 YCBOWJI MPOTPAMMHBIN MaTepual, TPaMOTHO H IO CYIIECTBY
M3JIaraeT ero, ONupasiCh Ha 3HAHUS OCHOBHOH JINTEPATYPHI;

— HE JIONYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOILIOY — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOW JCSITEIBHOCTHIO
«3a4TeHO» HaIPaBJICHUS;

— apTYMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIIEHHS;

— BJIaJICET CHCTEMOM CIIeNNaIN3UPOBAHHBIX TOHITHH.

— IpaBWIBLHO BRIMOJIHWI OT 70% 110 89% TecToBBIX 3aMaHuii .

— o0yyarouuiicss yCBOWJI TOJIbKO OCHOBHOW IPOrpaMMHBIA MaTepual,
[0 CYLIECTBY HU3JIaracT €ro, ONMpasCh Ha 3HAHUSA TOJBKO OCHOBHOM

TUTEPATYPHI,
— JIOMYCKaeT HECYIIECTBEHHbIE OIIMOKU U HETOUHOCTH;
«y/IOBJIETBOPUTENILHOY» | — UCIIBITBHIBACT 3aTPyJHEHUS B MPAKTUYECKOM HPUMEHEHUU 3HAHUI
«GAYTCHO» HaIpaBIICHUS;

— cnabo apryMeHTHPYET HayYHBIE MOJI0KEHHUS,

— 3aTpynHseTcs B GOpMYJIUPOBAHUHU BBIBOJOB M 00OOIIECHUH;

— YaCTUYHO BJIQJICET CUCTEMOM CITEIIMATTM3UPOBAHHBIX MOHITHH.
— IpaBUWJIbHO BRIMOJIHMI OT 51% 110 69% TecToBBIX 3aaHui .

— o0yyarouuiicss He YCBOWJI 3HAYUTENBHOM YacTH MPOTPaAMMHOIO
MaTepuana,
— JIONyCKaeT  CYIICCTBCHHBIE  OIMMUOKA W  HETOYHOCTH  TIPH
«HEYIOBJIETBOPUTENIHHOY» | PACCMOTPEHUH IIPOOJIeM B KOHKPETHOM HarpaBiIeHHH,
«HE 3aUTCHO» — UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;
— HE MOXET apryMEHTHPOBATh HAYYIHBIC ITOJOXKCHUS;
— He GOpMYITUPYET BEIBOJAOB M 0000IIEHUH.
— NIPaBHMJILHO BBIMOIHMI MeHee 51% TeCTOBHIX 3aaHui .

10.3. TunoBbie KOHTPOJILHBIC 33/IaHUS MIJTN HHBIE MAaTCPHAITBL.
Bonpocs! (3agaun) asns sK3aMeHa mpeicTaBieHsl B Tadauie 15.

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

| Ne | IlepeueHb BOPOCOB (3a7a4) AJIsl SK3aMeHa | Kon |




/o

WHIUKATOpa

Cemectp Nel

. 3x*—5x—2
1. Beruucnuth npeaen I|m2—
xon X+ X—8

. 2X*—4x—6
2. BpraucnouTs npeaen I|m2—
X238 2X° —T7TX+3

YK-1.3.2

Kakwne u3 IpCACTABJICHHBIX HUXKC MIPCACIIOB MOT'YyT OBITh BEIYUCIICHEI
METOAOM ACIICHUS HA 6OJ'II)I_HyIO CTCIICHb HepeMCHHBIX?

. 3x*-5x
a) lim—
x=0 X 42X

2_ j—
b) IimZx2 4x—6
x>3 2X° = 7X+3

. 3x%—4x-4
¢ lim———
X2 2X° —=3Xx =2

_y2
d) “mx2+—x+6
x>3 2X° —5X -3

X =2X"—xX+2
e) lim——
x> 3XT—TX+2

VK-1.V.2

Kakas ¢yHKIMS Ha3bIBaeTCsl HENIPEPBIBHOM B TOUKE Xo?

VK-1.B.2

YeMy paBHa CyMMa KOHEYHOI'O YuCJia OECKOHEYHO MaJbIX (QYHKIUI?

YK-2.3.1

Teno mBuskercs o 3akoHy S(t) = 5t° +1. Yemy paBHa ckopocTs V(t) B
MOMeHT BpeMeHH t =17 3anumuTe HOMep BEpHOTO OTBETA.

1) 6
2) 4
3) 10
4) 15

YK-2.V.1

1) Beruucnaute Npou3BOAHYIO GyHKIHH Y = X + 4"

2) Bepno nu yrBepxaenue: «[Ipon3BoaHas CyMMbI IBYX
muddepeHrpyemMbIx QyHKIUN paBHA CyMMe IPOU3BOIHBIX 3THX
¢byHkui». OTBET apryMeHTUpyiTe.

VK-2.V.3

Haiinute popmyny ¢ ommbOkoil. ApryMeHTHUpYHTE CBOM OTBET.
1. (C-u(x))'=C-u'(x)
2. (U(X)xv(x))'=u'(X)xVv'(x)

3. (U()v(x))=u'(x)-+V'(x)

VK-2.B.2




4. (U(X)) UV —v'(u(x)

v(X) V2 (X)

1) Haiinure nmpon3BoHy0 QYHKIIUHA

y =5c0s(7 +8x) +47x—8

OIIK-1.3.1

[IpoBepbTe ABIAETCS U BBIPAKEHUE

1
2. \2—6sin(7 +4x) (24 cos(7 +4%)

MIPOU3BOIHOM QYHKIIHU Y = \/”2 —6sin(7+4x) ? OtBeT 0OOCHYITE.

y:

OIIK-1.V.1

10.

3anummTe ypaBHEHNE KacaTelbHON K rpaduKy QyHKIun y=X° - 2
B €ro TOUKe ¢ abcuuccoit Xo= 1

YK-1.3.2

11.

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

VK-1.V.2

12.

[TycTh mono)xeHne TOUYKH Npu €€ IBMKEeHUH 3a1aéTcs GpyHKiuen S=S(t),
rae t — Bpemsi. YeMy paBHa CKOPOCTh TOYKU? BhIMUIINTE HOMEp BEPHOTO
YTBEPIK/ICHHSI.

a) CKOpoCTh TOYKH paBHa Mpou3BoAHOM (yHKIMH S(t)

a) CKOpOCTh TOYKH paBHa BTOPOH Mpou3BoaHOM QyHkuuu S(t)

b) Ckopocts Touku paBHa auddepenimany Gyaxuun S(t)

VYK-1.B.2

13.

[Mycts Gynkuus y = f(X) 3agana Ha uatepsaie (a, b). HasoBute yciosue
yobiBanus GyHkimn y = f(x) Ha uaTepBase (a, b).

VK-2.3.1

14.

[Tycts nuddepenuupyemas pynkuus y = f(X) 3ajana Ha UHTEpBaje

(a, b).

W3BecTHO, 4TO B TOUKE Xo HA MHTepBatie (a, b) mpousBonHas pyHkuumM y
= f(x) paBHa Hym0. Kakux 1aHHBIX HE XBaTaeT, 4YTOOBI yTBEPKIATh, UTO
B 9TOW TOUKE (PYHKIIMS UMEET MAaKCUMYM?

YK-2.V.1

15.

Kakas npsiMast TMHUS Ha3bIBAaeTCS aCUMIITOTOM rpaduka GyHKIUN

y=f(9?

YK-2.¥V.3

16.

BepHo 11, 4TO BBIpaXkeHue
5., 25,2 7
Zx“——x3+—~x2 +5

SIBnsieTcs peleHueM I (5 — 2x2 ++/x%)dx ? OtBer oBocHyiiTe.

VK-2.B.2

17.

Brruncnuts Heonpeaen€HHbli HHTErpadt:

I(5x3 —2x% ++/x%)dx

OIIK-1.3.1

18.

Br16epute MeTO1 HHTErPUPOBAHUS U BBIUMCIIUTE UHTETPANL. Y KaXHUTe
KaKO! METOJl MHTErPUPOBAHUS IIPUMEHSIIN:

I 2Xdx

X2 +3

OIIK-1.V.1




19.

BBI‘-II/IC.HI/ITI:, IMPUMCHUB MCTOA UHTCTPUPOBAHUS 11O HaCTAM:

I X €0S xdx

HazoBute kakoe-nmu6o undpoBoe cpeacTBo, MPUMEHUMOE ISl PeLICHUS

naHHou 3amaun. OO60CHYTE Ball BEIOOP.

YK-1.3.2

[IpouHTerpUpyiiTe TPUTOHOMETPUIECKYIO (PYHKIIUIO YK-1.¥.2
7
20. I cos xdx
7%
[IpouHTerpUpyiiTe TPUTOHOMETPUIECKYIO (PYHKIIUIO
Cemectp Ne2 YK-1.B.2
o1 | Kakas Qpynkums z= f(X,y) HasbiBacTCsi HEIPEPBIBHOI B TOUKE YK-2.3.1
Mo (%5, Yo)
Kaxas n3 GpopMyn cooTBeTcTBYeT nuddepennmany GpyHkuun y=e°<? YK-2.¥.1
a) dy=2e**dx
22| by dy=e¥dx
c) dy=2e*dx
o o0z 01 VK-2.V.3
Haiigute yacTHble MPOU3BOAHBIE PV u Fy byHKIIUN
X
23, ¢
. sin(3+8x—7y)
2 _ X3 y7
Brimucats ycinoBue npu KOTOPOM BhIpayKeHHE VYK-2.B.2
24. | P(x.y,2)dx + Q(x,y,2)dy+R(x,y,z)dz
npejcTaBisieT coboi quddepeHnnan HeKoTopoi GyHKIMU U(X,Y,Z).
o5 | Kakas Touka HasbiBaeTCs TOUKkod Makcumyma Gynkuun Z = f (X, y) 7 OIIK-1.3.1
Haiitu nponsBoanyto GpyHKIUN OIIK-1.V.1
26.
f(x,y)=B+5x>+2y* —7x°y*)* B Touxe K(1,1) mo
HarmpasieHuio kK Touke M (2,6)
27. | Chopmynupyiite HEOOXOIUMOE YCIOBUE SKCTPEMYMa YK-1.3.2
muddepenimpyemoii GyHKIMU 1ByX nepemenHbix Z = f(X,y).
Kaxkoe ypaBHeHne Ha3piBaeTcs AuddepeHInaabHbIM YPaBHEHHEM VK-1.V.2
28. IIEpBOro nopsaka?
29. | B kakom ciyuae ¢pynkuus y=¢(x,C) (wmm O(x, y, C) = 0), sBisercs VK-1.B.2
o0uM perieHreM audepeHnnaibHOro ypaBHeHUs EPBOro nopsiaka?
SABnsiercst M GYHKIHS x°+ v —2x=C o6mum pelieHuemM VYK-2.3.1

30.

g hepeHIaTbHOTO YPaBHEHHUS x+vy' =12




31.

Haiinure obmue pemenus nuddepeHmaibHbIX YpaBHEHUH,
MpeACTaBICHHBIX HUKe. HazoBuTe kakoe-1mbo 1udpoBoe CpeacTBoO,
KOTOPOE MOXKET OBITh MPUMEHEHO JIJISl PEIICHUS TAHHOH 3a/1a4H.

1

1. y'==

YK-2.V.1

32.

Pemnre 3anauy Komu npu HaganbHbix yenoBusix: Y(1)=2 , T.e. HaliguTe

yacTHbIE perieHus quddepeHIanbHbIX ypaBHEHUH, IPeACTaBICHHBIX
HUXKE

VK-2.V.3

33.

Beinuimre HoMep o KOTOPBIM PACIIOIOKEH P, 11 KOTOPOro HE
BBITIOJTHSETCS HEOOXOAMMBIN MPU3HAK CXOIUMOCTH?

» N°+3
D 2wy

© 2
2) Znﬂs—
3) Z-l?m

4) Zw n°+3

=15 41

YK-2.B.2

34.

Kakue npusHaku ncciae1oBaHUS Ha CXOIUMOCTD IPUMEHSIIOT JIJIs
YHUCJIOBBIX PSIJIOB C MOJIOKUTEIHHBIMH YJICHAMU?
a) mpusHak Jlanambepa

b) npaswio Jlomurans
c) merox Kpamepa

d) npusnak Komm.

OIIK-1.3.1

35.

Ecnu psia cxoauTcesi, TO 4TO MOXKHO CKa3aTh 00 00IIEM UJIeHE 3TOro
psna?

OIIK-1.V.1

36.

Ecnu o6muii uieH pajga U, HE CTPEMUTCS K HYJI0, UTO MOKHO
YTBEPXKAATH O CXOAUMOCTH psia?

VYK-1.3.2

37.

OOmmii wieH psaa U, CTpeMUTcs K Hyir0. /locTaTO4HO JIU 3TOro 1Jis
TOT0, YTOOBI YTBEPXKAaTh, YTO JAHHBIN PAJl CXOAUTCS?

VK-1.V.2

38.

= 5n?
Z”=1 3n°-2
WccnenoBaTh NaHHBIN psia Ha CXOAUMOCTh. BeiOepute MeTo

HCCJIEIOBAHUS U3 CITUCKA:
a) HHTerpanbHbIi MPU3HAK CXOAMMOCTH

b) HeoOxoauMeblii MpU3HAK CXOTUMOCTH
c) I[pwusnak Komm

d) Tlpusnak /lanambepa

VYK-1.B.2




~ (N=5)2"

39. | HccnenoBaTth CXOAUMOCTB psifia Z lm
n= n+ n

YK-2.3.1

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

Teiinopa B OKpeCTHOCTH TOUKH X = —2

[TycTh 1aH 3HaKO4YEpENYHOUIUNCS PAJL :O:lun . Ecnu psan, YK-2.V.1
COCTaBIJICHHBIN U3 a0COIIOTHBIX BEIUYHH |Un|, CXOAUTCS, TO YTO MOXKHO
CKa3aTh 0 3HaKOuepeayroneMcs psijae? Beidepure BEpHBIi OTBET.
40. a) Psan cxomures
b) Psx pacxomurcs
C) Psn cxoautcst abCOMOTHO
Crenennsle psabl. IHTEpBa U paguyc CXOAUMOCTH. YK-2.V.3
a1 1. Haiitu 06macTh CXOOUMOCTH psilia
DX =1 XX X
n=0
. S n YK-2.B.2
CreneHHoi psin Z a,X" cxoautcs B To4ke Xo.UTO MOKHO
42. n-0
yTBEpKIaTh 00 a0COIOTHON CXOJUMOCTH 3TOTO PsiJia B KAXKIOW U3
TOYEK X, TAKHX, 4TO | X |<| X, |?
OIIK-1.3.1

Bomnpocs! (3agaun) 1uis 3adera / tud¢. 3aueta npeacTaBieHsl B Tadbauie 16.

Tabmuia 16 — Boripocs! (3amaun) nist 3auera / qudd. 3avera

Ne i/m [Tepeuens BompocoB (3aga4) ans 3adera / audd. 3auera

Kon
WHIAUKATOPA

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeuenp Tem Uil BHIOJHEHUS! KypCOBOIO IPOEKTa/ KypcOBOM pabOThl MpECTaBIICHBI

B Tabauie 17.

Tabmuna 17 — Ilepeyenb TeM U1 BHIIOJHEHUS! KYPCOBOTO NMPOEKTa / KypCcOBOM pabOThI

Ne i/
paboThHI

HpI/IMepHHﬁ MEpCUCHb TEM JIA BBIIIOJIHCHUA KYPCOBOI'O HpOCKTa/ KprOBOI\/’I

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

BOHpOCLI AJid - IIPOBECACHUA HpOMe)KYTOHHOﬁ arrectaiun B BHUAC TCCTUPOBAHUA

npeJicTaBiIeHbl B Tabnuie 18.

Tabmuna 18 — [lpuMepHbIil nepeyeHb BOIPOCOB AJIsl TECTOB

No

o Kon
[TepedyeHn TECTOBBIX 3a/IaHUN
n/ WHJUKaTOpa
0§
1. | 3aganue 3aKpBITOTO THUIIA C BBLIOOPOM OJHOTO MPABHIILHOTO OTBETA YK-1.3.2

WNuctpykmus: [IpounTaiite TEKCT, BBIOGPUTE OJMH MPaBUIBHBIN OTBET




Brraucnure
npejaen
. 3x*-5x-2
x>0 X°4+X—8
1) 1
2) 3
3) 15
4) -7
Kirou ¢ mpaBUJIBHBIM OTBETOM: 2

3aaHue 3aKphITOTO THUIIA C BLIOOPOM OJTHOTO MPaBUIHLHOIO OTBETA
Wuctpykuus: [IpounTaiite TekCT, BBIOEPUTE OJIUH PABHIBLHBIA OTBET
Toukoii pa3pbeiBa GyHKIIMH
_ Xx=3
y (x> +3)Inx
SBJISICTCS] TOUKA
1) 6
2) 2
3) 1
4) 4
Kittou ¢ nmpaBuIbHBIM OTBETOM: 3

VYK-1.V.2

3aanue 3aKphITOTO THIIA C BLIOOPOM OJTHOTO MPaBUIHLHOIO OTBETA
WNuctpyknus: [Ipounraiite TEKCT, BBIOEPUTE OJIMH MPaBUIIbHBIN OTBET
[TpousBoaHas GyHKIMH

y = x* - 4" paBHa:

1) 2x-4*In4

2) 2x-4

3) x-4°(2+x)

4) x-4*(2+xIn4)

Kitrou ¢ mpaBuibHbIM OTBETOM: 4

VYK-1.B.2

3aaHue 3aKpbITOTO TUIMA C BBIOOPOM OJHOT'O MPaBUIIBHOTO OTBETA
WNuctpykmus: [Ipountaiite TEKCT, BBIOEPUTE OJIMH MPABUIBHBIN OTBET
Abcuucca skcTpeMyMma QyHKIUN

y =8—X" + X paBHa

1) 8

2) 05

3) 1

4) -05

Kitro4 ¢ mpaBUIIBHBIM OTBETOM: 2

VYK-2.3.1

3aanue 3aKpBITOTO THIIA C BLIOOPOM OJHOTO MPaBUIHLHOTO OTBETA
WNuctpykmus: [Ipountaiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
[Tpu kakux 3HAUEHUSAX apryMeHTa (PYHKIHUS UMEeT

skcTpeMyM Y = 2X° —1,5X+5

1) 8

2) 05

3) 1

4) -0,5

Kurou ¢ mpaBuiibHBIM OTBETOM: 2,4

VK-2.V.1

3amanue 3aKpBITOTO THITA C BLIOOPOM OJHOTO MPaBUIHBHOTO OTBETA
WNuctpyknus: [IpounTaiite TEKCT, BBIOEPUTE OJIMH MPABUIBHBIN OTBET

VK-2.V.3




Brruucnure uHTErpai

J dx

(1+ x*)arctg*x

1) - L +C
arctgx

2) Inj]arctgx|+C

3) — #2 +
arctg-x

4) L +C

arctgx

Kittou ¢ mpaBuibHbIM OTBETOM: |

3aaHue 3aKpBITOTO THIIA C BLIOOPOM OJJHOTO MPaBUIHLHOIO OTBETA
Wuctpykius:[IpounTaiite TeKCT, BLIOGPUTE OJMH MTPABIIBHBIN OTBET
Brruncnute npou3BoaHy0 GyHKIIUU

y=(3-8x)%°

1) 0,5 (3-8x)°°(-8)

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

Kittou ¢ mpaBunbHbIM 0TBeTOM: 1,4

VK-2.B.2

3a/laHue 3aKPBITOTO THUIIA C BBIOOPOM OJJHOTO MTPaBUIILHOIO OTBETA
Wnctpykuus: [IpounTtaiite TekcT, BRIOEpUTE OJIMH MPABUIBHBIN OTBET
BoruncnuTe npon3BOAHYI0 BTOPOTo NopsaKa QyHKIUH

y — eSX—l

1) y=25e>"

2) y=e”

3) y — 5e5x—l

4) 25

Kittou ¢ mpaBUIbHBIM OTBETOM: 3

OIIK-1.3.1

3ajanue OTKPHITOTO TUIA

WNuctpyknus: [IpounTaiiTe TEKCT U 3alIUIIUTE OTBET

Hanummure, kak Ha3bIBaeTCs NPOU3BEIEHUE TPOU3BOAHON QYHKIIUU U
IIPUpPALICHNS apTyMEHTa

Otger: .... pyHKUIHUH.

Kitou ¢ npaBuibHbIM 0TBeTOM: Jnddepennuan

OIIK-1.V.1

10.

3agaHue OTKPBITOrO TUMA
WNuctpyknus: [IpounTaiiTe TEKCT U 3alIUIIUTE OTBET

HaHI/IH_II/ITe, KaK Ha3bIBACTCsA TOUKA pa3pbiBa, €CJIM CKAYOK q)yHKIII/II/I B OTOM

TOYKE UMEET KOHEYHOE 3HAUCHHE.
OTBeT: TOYKa pa3phiBa . ...
Kitto4 ¢ mpaBUIIBHBIM OTBETOM: BTOPOTO pOJa.

YK-1.3.2




11.

3agaHue 3aKphITOrO THIA HA YCTAHOBJIECHHUE MPABUIIBHOM
MOCJIEI0BATEIbHOCTH

WNuctpykuus: [IpounTtaiiTe TEKCT U YCTAHOBUTE MTOCIIEI0BATEIBHOCTD
3anumuTe nocaeA0BaTeIbHOCTh JEHCTBUM MPU PEIICHUH 3a/1a4u:
Teno nBukeTcs Mo 3aKOHY

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

A) moaCTaBUTH 3HAUCHUE BpeMeHU t=54ac B ypaBHEHHE MepeMeleHuUs
b) BbIpa3zuth Bpems B ceKyHAax

B) paznenuts nepemenienre Ha BpeMs

') B35Th IPOU3BOHYIO OT MEPEMEIICHUS

J1) mojcTaBUTh B ypaBHEHUE MPOU3BOAHOM 3HAUEHHUE BPEMEHU

Kurou ¢ nmpaBuiibHbIM 0TBETOM: BB/

VYK-1.V.2

12.

3aiaHue OTKPBITOTrO THIA

Wucrpykums:  [Ipouwtalite  TeKCT W 3alMIIMTE  Pa3BEPHYTHIA
000CHOBAaHHBII OTBET

Kaxkoii mmeeT Buj ypaBHEHHE KacaTelbHOW K TpaduKy QyHKIUH

y =X’ — 2B ero Touke ¢ abcmuccoit Xo=1.

1) y=2x+4

2) y=4x+3

3) y=2x-5

4) y=3x—4

Kirou ¢ npaBuabHbIM oTBeTOM: Y =3X—4. Tak kak y'(X) =3x%,y'(1) =3u
y(@) =-1. ITostomy k =3,b=-4.Torna y=3x—4- ypaBHeHue
KacaTebHOH K rpaduKy GyHKIMH Y = X° —2 B €ro TouKe ¢ aOCIICccoit
Xo=1.

VK-1.B.2

13.

3aanue 3aKpBITOTO THIIA C BLIOOPOM OJHOTO MPaBUIHLHOTO OTBETA
WNuctpykmus: [IpounTaiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
Brluncnure 3HaueHre IPOU3BOIHON BTOPOIO MOPsIKa

GyHKIMH Y = SiN 2X +4X B TOYKE X :%

1) 0
2) -1
3) 3
4) -4
Kitrou ¢ mpaBuibHBIM OTBETOM: 4

VYK-2.3.1

14.

3aaHue 3aKpBITOTO THUIIA ¢ BLIOOPOM OJJHOTO MPaBUIILHOIO OTBETA
Wuctpyxkuus: [IpounTaiite TekcT, BRIOEpUTE OJIUH IPABHIBHBIA OTBET
MHoXecTBO nepBOo0Opa3HbIX (PYHKIIUH

f (X) = —x—cos 3xumeeT BUA

1) 1 Xsin 3x—1c053x+C
3 9

YK-2.V.1




2) 3xsin 3x+10053x+C

3) 3xsin 3x—lc033x+C

4) 3xsin3x+9cos3x+C
Kittou ¢ mpaBuibHbIM OTBETOM: |

15.| 3agaHue OTKPHITOTO THUIIA VYK-2.V.3
Wucrpyknus:  IIpounTtaite  TekcT WM 3alMIIUTE  Pa3BEPHYTHIU
000CHOBaHHBII OTBET
64 dX
Ecnu k onpeneneHHOMY UHTETpaly I ———— TPUMEHUTH MOJICTAHOBKY
L x+3x
X =t°, TO OH mpUMeT BHII. ..
C 2 thdt
Kitrou ¢ mpaBUIbHBIM OTBETOM: 6 j —
LU+t
16.| 3aganue 3aKpBITOrO THUIIA C BBLIOOPOM OJHOTO IMIPABHIIBHOTO OTBETA YK-2.B.2
WNuctpyknus: [IpounTaiite TEKCT, BBIOEPUTE OJIMH MPaBUIIbHBIN OTBET
VYkaxute QyHKIIUU, KOTOPHIE SIBISIOTCS SKBUBAJIEHTHBIMU TIPU X —> 0
1) Xusinx
2) X utg2x
3) X wu CoS2X
4) X u sin2x
Kittou ¢ mpaBuibHbIM OTBETOM: 1
17.| 3aganue 3aKpBITOrO THIA C BHIOOPOM OJIHOTO MPABUIILHOTO OTBETA OIIK-1.3.1
Wuctpykuus: [IpounTaiite TekcT, BRIOEpUTE OJIUH MPABUIBHBIN OTBET
Kakoe u3 Huxe nepeurciaeHHbIX MPEeAI0KEHUH OIpeiesieT IPOU3BOIHYIO
dbyHKIMM (KOT/1a pHUpaIleHne apryMeHTa CTPEMUTCS K HYII0)?
1) oTHOWIEHHE TTpUpaIieHus GYHKIIUU K MPUPAIICHUIO apryMeHTa
2) oTHOIIeHUS (PYHKIMU K TPUPALICHUIO apryMeHTa
3) oTHo1IEHKE TIpeaena GYHKIUU K apTyMEHTY
4) mpeaen OTHOIICHHS TIPUpAIeHHs GYHKIHH K TPUPAIICHUIO apryMeHTa
Kitou ¢ npaBunibHbIM 0TBETOM: 4
1. | 3aganue 3aKpBITOrO TUIIA C BBLIOOPOM OJHOTO MPABUILHOTO OTBETA YK-1.3.2
WNucrpykmus: [Ipountaiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
[Monnslit tuddepenman GyHKIUN
z =Xy’ paBeH
1) 2x*ydx+3xy?dy
2) 3x*y*dx+2x°ydy
3) 3x*ydx+2x’ydy
4) 2x2y*dx+3x*ydy
Ki1ro4 ¢ mpaBHUIBHBIM OTBETOM: 2
2. | 3amaHue 3aKpBITOTO THIA C BLIOOPOM OJTHOTO MPaBUIHLHOTO OTBETA VYK-1.V.2

WNuctpykmus: [IpounTaiite TEKCT, BRIOEPUTE OJIUH MPABUIBHBIN OTBET
YKaxuTte cXOIANNCT YUCTOBOMN P




D Yo
) Y
) T
9 3%

n8
Ki1r04 ¢ mpaBUIIbHBIM OTBETOM: 2

3a/1aHKe 3aKPHITOrO THIIA C BEIOOPOM OJIHOT'O IPAaBHIILHOI'O OTBETA
WNuctpykius: [IpounTaiite TEKCT, BBIOSPUTE OJIMH MTPaBUIBHBIA OTBET
VkaxuTe cTeneHHou psij, 17 Kotoporo unrepnai (0;2) siisiercs
WHTEPBAJIOM CXOJAUMOCTH.

1) ZL%(X—Z)“
2) 37 n(x-2)
3 Pl
4) > n(x+2)

Ki1tou ¢ npaBusibHBIM OTBETOM: 3

VYK-1.B.2

3aanue 3aKphITOTO THIIA C BELIOOPOM OJJHOTO MPaBUIHLHOIO OTBETA
WNucrpyknus: [IpounTaiite TEKCT, BRIOEPUTE OJIMH MPABUIBHBIN OTBET
YKaKUTE YaCTHYIO MPOU3BOIHYIO IO Y QYHKITUU JIBYX

IEPEMEHHBIX Z = 3X°y

1) 6

2) 6xy

3) 6x

4) 3x?

Kittou ¢ npaBusibHBIM 0TBETOM: 4

VK-2.3.1

3aanue 3aKpBITOTO THIIA C BLIOOPOM OJHOTO MPaBUIHLHOTO OTBETA
WNuctpykmus: [IpounTaiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
HeoOxoauMmblii mpu3HaK CXOAMMOCTH HE BBITIOTHEH NS psaa
2
» N°+3
1) Zn—l 3
“n°+7

w 2
D 2iiig

© 5n2
3) Z“=1 3n° -2

2
4) zoo n-+3

n°+1
Kitro4 ¢ mpaBUIbHBIM OTBETOM: 3

VK-2.V.1

3ajaHue 3aKphITOrO THIA HA YCTAaHOBJIIEHUE COOTBETCTBHS
WNuctpyknus: [IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE
K xakoMy BUly OTHOCHUTCS Kbl U3 PsIIOB

YK-1.3.2




» N*+3 4) OYHKIIMOHATBHBIH
b 2o n’+7 pAn
2) Z‘” n(x+2)" 5)3HakonepeMeHHbII
n=1 pﬂﬂ
3 » (-5)""'n? 6)ITonoxuTeTBHBIN
) ZMW YUCIIOBOU P

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

3aaHue 3aKphITOTO THIIA C BLIOOPOM OJJHOTO MPaBUIHLHOIO OTBETA
Wuctpykuus: [IpounTaiite TekCT, BRIOEPUTE OJIUH IPABHILHBIA 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

VYK-1.V.2

3agaHre 3aKpBITOTO THUIIA C BLIDOPOM OJHOTO MTPAaBUIILHOTO OTBETA

Wuctpykuus: [IpounTaiite TekcT, BRIOEpUTE OJIUH MPABUIBHBIN OTBET

" w (X+2)"

Haiigure 001acTh CXOIUMOCTH Z (x+2)"
n=1 n2n—1

1) [-41 0)

2) (-31 O)

3) (-2’ O)

4) [-1,0)

Kirou ¢ mpaBuiibHBIM 0TBETOM: 1

VYK-1.B.2

3aaHue 3aKpbITOTO TUIMA C BBIOOPOM OJHOT'O MPaBUIIBHOTO OTBETA
WNuctpykmus: [IpounTaiite TEKCT, BBIOEPUTE OJIMH MPaBUIBHBIN OTBET
Jana ¢pyuknus f(x) =e*, Torma nepsbie TpU (OTIMYHBIE OT HyJIS) YieHa
paznokeHus 310l GyHKIMHU B paj Telnopa B OKPECTHOCTH TOUKU X, =0

HMEIOT BHJ
1) 1+3x- % x?

2) 1+3x+9x°
3) 1-3x+9x°

4) 1+3x+%x2

Kirou ¢ npaBuibHBIM OTBETOM: 4

VK-2.3.1

10.

3aiaHue 3aKpBITOTO THUIIA ¢ BELIOOPOM OJJHOTO MPaBUIILHOI'O OTBETA
Wuctpyxkuus: [IpounTaiite TekcT, BRIOEpUTE OJIUH IPABHIBHBIA OTBET
HeoOxoaumblii mpu3HaK CXOAMMOCTH HE BBIIIOJIHEH JUIS psja

2
1) Zm n“+3

=347
o 2
2) Zn:l n3 +4

YK-2.V.1




» 5n?
3) Zn:13n2—2
2
4) Zm n“+3

" n®+1
Kitrou ¢ mpaBuiIbHBIM OTBETOM: 1

11.| 3aganue 3aKpBITOTO THIIA C BBLIOOPOM OJHOTO MIPABMIIBHOTO OTBETA YK-2.V.3
WNuctpykius: [IpounTtaiite TEKCT, BBIOSPUTE OJIMH MPABUIILHBIN OTBET
3HavyeHre PyHKIMH JIBYX IepEMEHHBIX z=3X-2y+16 B Touke A(1,2) paBHO
1) 15

2) 20

3) -15

4) -20

Kittou ¢ npaBuibHbIM 0TBETOM: 1

12.| 3aganue 3aKpBITOTO THIIA C BBIOOPOM OJHOTO MIPABMIIBHOTO OTBETA YK-2.B.2
WNuctpykius: [IpounTtaiite TEKCT, BBIOSPUTE OJIMH MPABUIBHBIN OTBET
Vkaxute tun quddepennuansHoro ypasaenus (2x + 1)y + v = x:
1) VYpaBHeHHE ¢ pa3AeSIOMMMUCS TEPEMEHHBIMH
2) JluneitHOe ypaBHEHHE
3) VYpasuenue bepuymiu
4) YpaBHeHHE B OJHBIX AU PepeHInanax
Kitto4 ¢ mpaBUIIbHBIM OTBETOM: 2

13.| 3aganue 3aKpBITOrO THUIIA C BBLIOOPOM OAHOTO MPABUIIBHOTO OTBETA OIIK-1.3.1
WNucrpyknus: [IpounTaiite TEKCT, BBIOGPUTE OJIMH MPaBUIIbHBIN OTBET
VYkaxute obuiee pemieHue auddepeHuanbHOro ypaBHEHUS

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

1) y=2m[2x+ 1|+ C
2) v=In|2x +C|
2
3) y=————
)y In|2x+1|+C
4) vy = 3In|x|
Ki1r04 ¢ mpaBUILHBIM OTBETOM: 3

14.| 3aganue 3aKpBITOTO TUIIA C BBLIOOPOM OJHOTO MPABUIILHOTO OTBETA OIIK-1.V¥.1
WNucrpykmus: [Ipounraiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
VYkaxkute yacTHoe penieHue nuddepeHuanbHoro ypaBHEHUS

v +2y=4, YIOBJIETBOPSIOLIEE HAYAIIBHOMY YCIIOBHUIO v(0) = 5:

1) y=4e ¥ +5
2) yv=4-—x
3) y=3*+2
4) y =2+ 2
Ki1r04 ¢ ipaBHIIBHBIM OTBETOM: 3

[lepeueHb TeM KOHTPOJBHBIX PabOT MO TUCIUIUIMHE OOYyYaromMXcs 3a04HON (Gopmbl
00ydJeHus1, IpeICcTaBlIeHbI B Tabymie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

No i/t [TepeyeHb KOHTPOJIBHBIX PaObOT

He npenycmorpeno




10.4. Meroanueckue MaTepuabl, OTIPEICTISIOINE MPOIICYPHI OLICHUBAHUA
MH/INKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEp)KaTcs B
JOKAJIbHBIX HOPMATHUBHBIX akTax [YAII, periaMeHTHpPYIOIIUX TMOPSIOK W IPOLEIYPY
MIPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MPOMEXKYTOUHOM aTTECTAIlMN 00YJYarOIIUXCs
I'VAIL

11. Meroauueckue ykazaHus JUisi 00y4aroIIMUXCsl 10 OCBOEHUIO IUCIUIIIUHbBI

11.1. Meroauueckue ykasaHHs A OOy4arOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcCHOBHOE Ha3HAYCHME JIEKIIMOHHOIO MaTepHaga — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHMe yueOHoro marepuana. Ha3HaueHune cOBpEeMEHHOM JieKLuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMAILMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX NpoOJeM JUCHUIUIMHBI, METOJOB HAy4yHOro IO3HAHMs, HOBEHIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOH 00sIacTH 3HaHus, €€ mpoOJeMbl, JaeT LEIbHOE IPEACTABICHUE O IUCLUILIUHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMUCS JEKIIMOHHOIO MaTepuana;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEAEIAETCS LEJIEBOM YCTAHOBKON K Ka)KIOW KOHKPETHOU TEME;

— IIOJIy4€HHE OIIbITa TBOPYECKOH padOThI COBMECTHO C IPENOJABATEIEM;

— pasBuTHe TPOPECCHOHATHHO-IENOBBIX  KAauyecTB, JIIOOBM K TIPEAMETYy W
CaMOCTOATEIBHOI'O TBOPYECKOTO MBIIIIJICHUS.

— MOsBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4Y€HHE 3HAaHUU O COBPEMEHHOM YPOBHE DAa3BUTUS HAayKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— Hay4dyuTbhCS METOJMYECKH oOpadarbiBaTh MaTepuas (BBIACIATH TJIABHBIC MBICITH H
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMaHUs BCEX HEOOXOAMMBIX TEPMUHOB U TIOHATHH.

JlekunoHHBI MaTepua’d MOJXKET COINPOBOXKAATHCS JIEMOHCTpalMed CIalIoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYcCURl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpykTypa npe1ocTaBiaeHUs JIEKIUOHHOTO MaTepuaIa:

— Omnpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @®OopMyIHpOBKa TEOPEMBIL.

— Jloka3aTenbCTBO TEOPEMBI.

— Hnmoctpupyromue npuMepsl.

11.2. Meroauueckue ykazaHHs ISl OOyYaroIIUXCS 0 MPOXOXKICHHIO MPAKTHYECKUX
3aHATUN

[IpakTueckoe 3aHATHE SBISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3anuu y4yeOHOro
npoliecca, 3aKIIoYvaroiascs B BBITOJTHEHUH 00yUJalOIMMUCS MOJI PYKOBOJCTBOM IpenoaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEIbl0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JUCLUTUTMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITA TBOPYECKOM IS TEIBHOCTH.

[enbro MpakTUYECKOTO 3aHSTHS Ui 00y4aloLerocs sBisieTcs NpUBUTHE 00ydaromuMcs
YMEHMM U HaBBIKOB MPAKTUYECKOU IEATENBHOCTH 110 U3y4aeMOU JUCIUIUINHE.

[1nanupyemble pe3yabTaThl IPU OCBOEHUHU 00YYaIOUIUMCS MPAKTUYECKUX 3aHITHIA:

— 3aKperuvieHue, YriayOJieHue, pacIIUpeHHe M JeTalu3alis 3HaAaHWA T[pH peleHUH
KOHKPETHBIX 3a/1a4;



— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIIQJICHHEC HOBBIMH METOJaMH M METOJUKAMU H3YYCHHUS KOHKPETHOH y4eOHOI
JTUCUUTLTAHBI;

— BBIpaOOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUSI TOJYyYEHHBIX 3HAHUW JUIS
BBITIOJTHEHU S 33/1aHUM;

— CBSI3aHHBIC C MOJIyY€HHUEM HOBOW MH(POPMAIUH IyTEM CaMOCTOSATEIHHO BHIOPAHHBIX
obecrnieueHrne paluoOHAIBHOTO COYSTAHMSI KOJUICKTUBHOW U MHIUBHIYalIbHOU (POpM 00yUIeHHSI.

O YHKIMY TPAKTUYECKUX 3aHATHI:

— TIO3HaBaTeJIbHAs;

— pa3BHBaloOIasf;

— BOCIIUTATENbHAs.

[To xapakTepy BBIMOJHAEMBIX OOyHYaIOIIUMCS 3aJaHUil MO MPAKTUYECKUM 3aHATUSAM
NOJIpa3eiisAloTCs Ha:

— O3HAaKOMHTEIbHBIE, MPOBOJAMMBIE C LEJIbI0 3aKpEIUICHUS U KOHKpPETH3aluu
M3YYEHHOTO TEOPETUYECKOT0 MaTepuaa;

—  aQHAIMTUYECKHE, CTABSIINE CBOCH ICNIBIO MOJIydeHHUE HOBOM MH(OPMAIIMU Ha OCHOBE
(dhopMaIi30BaHHBIX METO/IOB;

— TBOpYECKHE, MMOJIXO0/I0B K PELICHUIO 3a/1ay.

@DopMbl OpraHU3aIUH MPAKTUYECKUX 3aHITHIA:

- B HHTEpAaKTUBHOW (¢opme (pemieHue CUTYallMOHHBIX 3aJad, 3aHsITHS 110
MOJICJTMPOBAHUIO PEATBbHBIX YCIOBUMA, TPYIIOBBIE TUCKYCCHH);

- B HE HMHTEPAKTUBHOW (opMe (BBIMOTHCHHE YIPAKHEHUH, PEIICHUE TUIOBBIX 3aJad,
pellleHne CUTYAI[MOHHBIX 33/1a4 U APYTOe).

TpebGoBaHust K MPOBEACHUIO NPAKTUYCCKUX 3aHITUN

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

[IperoaBaTens YUTAET YCIOBME 3ala4d M TpeiaraeT CTYACHTAM CaMOCTOSTEIbHO
peluTh 3a/1auy, UCIOJb3ys 3HAHUSA, MOTYYEHHbIE CTYAEHTOM Ha JieKuuu. CTYAEHT, KOTOpBIH
NEePBBIM PEIIWI 3aJady, BBI3BIBACTCS K JOCKE. B ciiydae eciaw CTyIeHT NPaBHIBHO PEIHII
3ajady, OH mosy4aer 5 6ayuioB. Ecim cTydeHT pemraer 3aaady ¢ MOMOUIbIO MPEnoaaBaTes, TO
nonyyaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OLIEHKH CTYAEHTOB (BKJIIOYAs OLEHKY
MOCEIAeMOCTH) TepeBosATCs B OoHychl (kadectBo) or 0 g0 5 OamioB. DT OOHYCHI
00aBIAI0TCS K 0011ei cymme 0aioB B paMKaX MOJYJIbHO-PEUTHHIOBOM CHCTEMBI.

11.3. Meroauueckue yKazaHus JUIsi 0OYJaIOMIMXCS MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboTHI

B xone BbIMOMHEHUS] CaMOCTOSITENIHLHOM pabOThI, 00yJaroUuiics BBIMOIHAET padOTy 1O
3aJJaHUI0 ¥ IPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelis, HoO 0e3 ero HernocpeacTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme O00ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOSI KOHTPOIBHYIO padoTYy.

B mporiecce BBIMOMHEHHsSI CaMOCTOSTENbHOW paboThl, y oOyuaromerocst popMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE pabouero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHHS
U HaBBIKM B YCBOGHHWU U CHUCTEMAaTH3allMM NPUOOpETaeMbIX 3HAHUH, 00ecreYnBaeT BBICOKUI
YpOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YeHHs, NOMOIaeT TMOJYyYUTh HABBIKA IOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSL.

MeTtoauyeckie MaTepuaibl Ui CaMOCTOSITENIbHOM paboThl 00ydaroIIMXCsl YKa3aHbl B
Tabnuue 8.



11.4. Meroauueckue yKa3zaHusi Uil OOy4aroOIIMXCs MO MPOXOXKICHHIO TEKYIIETo
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CeMecTpa C LIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

B Teuenme cemectpa B cucreme aucTaHimoHHoro oOydenus ['YAII B dopme
TECTUPOBAHUS TPOBOJATCS JIBE IMPOBEPOYHbIE pabOTHl MO PEHICHUI0 3aJa4 M OAHH
TEOPETUYECKUI ompoc (IepeueHb BONPOCOB JUIsl TECTOB pa3MelleH B «baHke BOIpocoB» B
cucreMe AucTaHIMOHHOTO oOyueHuss ['YAII), Ha mNpakTUYECKHX 3aHATUSAX TPOBOAATCS
IIPOBEPOUHbIE PabOTHI IO pazjiesiaM Kypca B MMCbMEHHON (opMe, pacCUMTaHHbIE KAaK Ha LIeJ0e
3aHATHE, TAK U HA €0 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIEBAEMOCTH OYAYT YUMTBIBAThCS NPH MPOBEJCHUU
OPOMEXYTOUYHOW  aTTecTali  (IPU  UCHOJB30BAHWU  OAUIbHO-PEUTHHTOBOW  CHUCTEMBI
OLICHUBAHMs, KaXXIbli BUJ KOHTPOJS OLEHMBAaeTcs B Oamiax, U3 KOTOpBIX (hopMUpYyeTCs
UTOTOBBIN PE3YyJIbTAT).

11.5. Meroauyeckue ykazaHus st 0Oy4arolIUXCsl MO MPOXOXKICHUIO MPOMEKYTOUHOU
aTTeCTallUU.
[TpomexxyTouHast arTecTanusi 00yJarouXCcsl MPeayCMaTPUBAET OLIEHUBAHUE MPOMEKYTOUHBIX U

OKOHYATEJBHBIX PE3yJIbTaTOB OOYYCHHS MO JUCHUIUIMHE. DK3aMeH — (opMa OLEHKH 3HAHHM,
MOJIyYEHHBIX 00y4YarolMMCs B MPOLIECCE U3YUYEHUs BCEH NUCLMIUIMHBI WIM €€ 4acTH, HAaBbIKOB
CaMOCTOSITENIbHON paboThl, CIIOCOOHOCTH MPUMEHATh UX JUISl PELIEHUs NMPAKTUYECKUX 3ajad.
DK3aMeH, Kak NIpaBWJIO, IPOBOAMUTCS B IEPHOJ SK3aMEHAI[MOHHOM CECCMM M 3aBeplLIaeTCs
aTTeCTallMOHHON OLIEHKOI «OTIIMYHOY, «XOPOILOY, «yIIOBJIETBOPUTEIILHOY,
«HEYJIOBJIETBOPUTEIBHO.



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




