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AHHOTaUs

Hucrunmaa «MaTtemaTtrka. MaTeMaTHYecKHii aHajau3» BXOIUT B 00pa30BaTEIIbHYIO
poTrpaMMy BBICIIETO 00pa3oBaHUsl — MPOrpaMMy OakajiaBpHuaTa 10 HAIpPaBJICHUIO MOJATOTOBKH/
CIIELINATILHOCTHU 27.03.04 «YnpasieHue B TEXHUYECKUX CHUCTEMAaX»
HAPABICHHOCTH/CIICUANM3AINN «YTIpaBliecHue W WH()OpPMATHKA B TEXHHYECKUX CHCTEMaxy».
Hucnurnmuna peanusyercs kadeapon «Nely.

JucuuminHa HaleleHa Ha (JOPMHUPOBAHKE Y BHIITYCKHUKA CIICIYIOIINX KOMIICTCHITHIA:

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, UCXOJI U3 JCHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIMXCS
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 ¢opmyanpoBarh 3amgaddl Npo(ecCHOHANTBHON 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, IMPOMEXKYTOUYHas arrectaimus B (opme osk3amena (1 cemectp),
sK3aMeHa (2 cemectp).

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

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
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 3314l C HWCIOJIb30BAHMEM ammapara 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 pe3ysibrataMu 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)

Ko n HaumenoBanue

KOI[ 1 HAUMCHOBAHUC MHIUKATOpA

KOMIIETCHIIUH KOMIIETEHIINHU JIOCTH>KEHHS] KOMIIETEHIUU
VYK-1.3.2 3HaTh METOAUKH CUCTEMHOTO
VK-1 Cnocoben MOJIXO0J1a JIJIS PEIICHUS] TOCTAaBIEHHBIX
OCYIIECTBIISATh 3aj1a4
nouck, kpurudeckuii | YK-1.Y.2 ymers ocymecTBiasaTh
aHaJu3 U CUHTE3 KPUTUYECKHUI aHAIIU3 U CUHTE3
Y HUBCPCATbHBIC uH(popMaluu uH(pOpMaLIUU, TOTYYCHHON U3 Pa3HBIX
KOMIIETEHIINN PMALIHH, PMAtUH, i p
MPUMEHSATD WCTOYHHUKOB, JJIS PEIICHUS TOCTaBICHHBIX
CHUCTEMHBIN OAXO0A | 3a/4a4
JUISL pELICHUS VK-1.B.2 BnageTs HaBbIKaMH CUCTEMHOTO
MIOCTAaBJIEHHBIX 33/1a4 | MOJAX0Ja AJI pEUICHUS TOCTABICHHBIX
3aja4
VK-2.3.1 3HaTh BUABI pECYpPCOB U
OTpaHUYECHUS JUIsl PEUICHUS TTOCTaBICHHBIX
VYK-2 Cnocoben ‘P p
ONPENENATh K Janat
P pyT VYK-2.V.1 ymeTs nNpoBOIUTH aHAJIN3
3aJa4 B paMKax -
. MOCTaBIIEHHOM 1IeJH U (POPMYIUPOBATH
MOCTaBJIEHHOM 11eNn
3aJ1a4M, KOTOpble HEOOXOIUMO PEIIUTh IS
U BbIOMpaTh
€€ TOCTHKEHUS
ONTUMAaJbHBIE
YHuBepcanbHbIE VYK-2.Y.3 ymeTh BbIIBUTaTh
CIOCOOBI X N N
KOMIIETEHIINH aNbTEPHATUBHBIE BAPUAHTHI IEUCTBUH C

peuIeHus, UCXO01s U3
JEHUCTBYIOLIUX
IIPaBOBBIX HOPM,
UMEIOIINXCSA
pPECYpCOB U
OTpaHUYECHUN

IEJBI0 BBIOOPA ONTUMAJIBHBIX CITIOCOO0B
pelieHus 3aj1a4, B TOM YUCJE C TOMOIIbIO
M (POBBIX CPENICTB

YK-2.B.2 B1aneTs HaBbIKaMH BbIOOpa
ONTUMAJIBHOTO CTII0C00a pelieHus 3a/1a4 ¢
Y4E€TOM HMEIOIINXCS YCIOBUH, 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

JucuumuinHa He Oasupyercs Ha 3HAHUAX, paHee MPUOOPETCHHBIX CTYIACHTAMH IPH
M3YYEHUHU B BBICIIEH IIKOJIE KAKUX - TUOO AUCLIUIIINH.

3HaHUsA, TOJIYYCHHBIE TPU HM3YYCHHHM MaTepuaja JaHHOW IUCHUIUIUHBI, WMEIOT Kak
CaMOCTOSTEJIbHOE 3HAUYE€HHE, TaK U UCIIOJIb3YIOTCS PU U3YYEHUU APYTUX JUCUUILIINH:

- Teopus BeposITHOCTENH M MaTeMaTHYECKasi CTATUCTHUKA;

- AJITOPUTMBI U CTPYKTYPBI JAHHBIX;

- CUCTEeMHBIN aHAIU3;

3. OOBEM ¥ TPYTOEMKOCTh JUCITUTLIAHBI
JlanHbie 00 00IIEeM O0BeMe JUCIUILIMHBI, TPYJOSMKOCTH OT/AEIBHBIX BHUJOB Y4E€OHOMH
paboTHI 10 TUCIHUTUIMHE (M PACIPEICTICHIE TOW TPYIOSMKOCTH 10 CEMECTPaM) MPEICTABICHBI B
Tadimue 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTITNHBI

Bt yue6Hoii paboTs Beero TpynoeMKoCTb 110 cemecTpam
Nol No2
1 2 3 4

Oowan mpyooemKocmup oucyunIunsl, 10/ 360 5/ 180 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyueckoii R0020MoeKu
AyoumopHhuie 3anHamus, BCEro Jac. 136 68 68
B TOM YHCIIE:

nekiuu (JI), (dac) 68 34 34

npakTuyeckue/cemunapckue 3anarus  (I13), 68 34 34

(dac)

naboparopusie pabotsl (JIP), (dac)

KypcoBoii npoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac) 108 54 54
Camocmoamenvnas padboma, Bcero (4ac) 116 58 58
Buo npomesccymounoit ammecmauyuu’ 3a4er, OK3., k3 JK3.,
mudd. 3ager, sk3amen (3auer, Audd. 3au, Ik3.) JK3., ’

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTHHBI IO pa3JesiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTIITUHBI 1 KX TPYJAOEMKOCTh TIPUBEICHBI B TabmuIIe 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 dIEeMEHTapHBIC (DYHKITHH.
YucoBble MHOKECTBA.

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

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

6

10

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 MOPSIIKOB.
Teopemsl 0 nuddepeHIHpyeMbIX YHKIHSIX.
Tema 2.4. 1lpauio Jlonurtans. ®opmyna
Telnopa.

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

12

12

25

Pazoen 3. Humeepanvnoe ucuucierue

Tema 3.1. TlepBoobOpa3nasi. HeonpeneneHHbIM
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 paioOHaNIbHBIX BBIPAKEHUM.
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 onpeneIceHHoro

WHTErpaa.

16

12

25

Uroro B cemectpe:

34

34

58

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. Juddepennuan. [Iponssognas
COXHOU (DyHKIUU. YacTHBIC MPOU3BOIHBIC
BbICIIUX MOpsiaKkoB. @opmyna Tewnopa.

Tema 4.3. UccnenoBanue GyHKIIHH

HCCKOJIbKHUX NCPCMCHHBIX.

10

Pazoen 5. Jlugpgpepenyuanvnuvie ypasrenus
Tema 5.1. {uddepennmanbHbie ypaBHEHUS
nepBoro nopsaka. OCHOBHbIE MOHSATHSL.
Juddepennunanbabie ypaBHEHHUS C
pa3eNIuMucs nepeMeHHbIMU. O THOPOIHbIE
Qg depeHaIbHbIe YpaBHEHHS IEPBOTO
HOopsIIKA.
Tema 5.2. Jluneiinpie quddepeHnuanbHbIe
yYpaBHEHHS [IEPBOTO MOPSAIKA. Y paBHEHUE
bepnymu. Jluddepenunanbabie ypaBHEHUS
BBICIIIUX ITOPSIIKOB, JOITYCKAIONINE IIOHUKCHHE
MOPAIKA.
Tema 5.3. JIuHeitHbIE OTHOPOAHBIE
nuddepeHIMaTbHBIC YPABHEHUS C TIOCTOSTHHBIMU
koadunmentamu. JInHeHble HEOTHOPOTHBIC
g depeHIMaTbHBIC YPABHEHUS BBICIIINX

ITOPAKOB.

12

25

Paszoen 6. Psovi

Tema 6.1. YUucnossle psiabl. OCHOBHBIC

onpeneneHus. PAsbl ¢ MoNoXUTEIbHBIMI

ywieHamu. [IpuzHaku [Janambepa u Komm.

Tema 6.2. Heobxoaumblii npusHak. [Ipuznaku

cpaBHeHus. nterpanbublil npusznak Komru.

Tema 6.3. 3HaKONIEPEMEHHBIE PSbIL.

AOcouroTHas U yclioBHas cxoaumoctu CBOMCTBa

abCcoMI0THO cxoasmmxcs panoB. [Ipuznak

JleitOHuna.

Tema 6.4. dynxuuonansHbie psabl. O01acTh

CXOJIMMOCTH. PaBHOMEpHAasi CXOJIMMOCTb.

Crenennsie psaasl. UHTEpBan cxogumoctu. Tema

6.5. CBoiicTBa CXOJSIIMXCS CTETIEHHBIX PSIIOB.

Tema 6.6. Psnwl Teitnopa u MaknopeHna.

Tema 6.7. Pan @ypbe nepuondeckoit pyHKIum.
Tema 6.8. Psg @ypbe 4eTHON U HEYETHOM

GyHKIMH.

16

14

25

Uroro B cemectpe:

34

34

58

HUroro

68

68

116

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHATHH.

Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHSITHI MPUBEICHO B TaOwHIIe 4.

Ta6mmma 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO ITUKJIA

Howmep paznena

HasBanue u cogepxanue pa3iesioB U TEM JICKIIMOHHBIX
3aHATUHA




Pazoen 1. Teopus npedenos

Tema 1.1. OcHOBHBIE 37eMeHTapHble GyHKINU. YnCcI0BbIE
MHO>KECTBA.

Tema 1.2. llpenen pyHKIMU IPH HEOTPAHUYCHHOM POCTE

aprymenra. Teopemsl 0 mpenenax.
Tema 1.3. Tlpenen ¢yHKUMHM B TOYKe. HempepbIBHOCTS.
3ameuaTesbHbIC PEACIbI.

Paszoen 2. Jlugpgpepernyuanvroe ucuucnenue

Tema 2.1. Onpenenenue npousBoaHou. Ee reomerpuueckuit
¥ MEXaHW4YeCKui cMbIci. Tabmuia mpou3BOAHBIX, 4acTh 1.
Tema 2.2. llpaBuna nuddepenupoBanus. [IpousBogHast
CJIIOKHOHM ()YHKIIMH, TPOU3BOHAST 0OpaTHOM (PYHKITUH.
Tabymia mpou3BOIHBIX, YacTh 2.

Tema 2.3. Ilpon3BoaHbIE BBICUINX MOPAIKOB. TeopeMbl 0
nuddepeHIpyeMbIX (PYHKITUAX.

Tema 2.4. 1lpaBuiio Jlonurtans. @opmyna Telnopa.

Tema 2.5. luddepennuan GyHKINU IEPBOTO MOPSIIKA.
JuddepeHnuaibl BEICIIUX MOPSIKOB.

Tema 2.6. ViccnenoBanue GyHKIUI ¢ TOMOIIBIO

IMPON3BOAHBIX.

Pazoen 3. Hnmeepanvnoe ucuucnenue

Tema 3.1. TlepBooOpa3znasi. HeonpeneneHHbIN HHTETpaI.
CBolicTBa HEOIPEAETICHHOTO HHTETpaa.

Tema 3.2. Tabauna uaTErpagoB. MeTo ] 3aHECEHUS 11O/
3HaK quddepennuana. Mero 3aMeHbI IEPEeMEHHON
UHTETPUPOBAHMUSL.

Tema 3.3. InterpupoBaHue 1o yactsaM. MIHTerpupoBanue
palOHaIbHBIX BBIPAKEHUH.
Tema 3.4. IaTerpupoBaHie TPUTOHOMETPHUUECKHUX

BBIPAKCHUI.

Tema 3.5. OnpeneneHuslii uHTErpai. Onpenenenue u
CBOMCTBA.

Tema 3.6. IHTerpai ¢ nepeMEeHHbIM BEPXHUM MPEACTIOM.
®opmyna Herotona- Jleitbnuna.

Tema 3.7. HecoOCTBEHHbBIE HHTETPAJIBI.

Tema 3.8. IlpnunoxeHus ONpenerIeHHOro HHTErpaa.

Pazoen 4. Qynkyuu neckonvkux nepemenHvix

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

Tema 4.2. QuddepennmpoBanne GyHKIIUN HECKOTBKUX
nepeMeHHbIX. YacTHble mpousBoaHbie. Juddepeniuan.
[Tpou3BosHas cnoxHON QyHKIUHU. YacTHBIE TPOU3BOAHbIE
BbICHIMX NTOPsAKOB. Popmyita Telmnopa.

Tema 4.3. UccnenoBanue GyHKIIMH HECKOJIBKUX
MEPEMEHHBIX.




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 IOCTOSSHHBIMU KO3 duiueHTamu. JInHeiiHbIe
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.
WuTterpanbusiii 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 3aHATUNA U UX TPYAOEMKOCTh IPUBEACHBI B TabuIIe 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

N3 Hux
No
Tpynoem | mpakTuue
Ne Templ mpakTH4EeCKUX @OpMBI IPAKTUYECKUX N paszaena
. . -KOCTb, CKOM
n/m 3aHATUN 3aHATUI JUCLIATI-
(dac) TOATOTOB
JIUHBI
KH, (Jac)
Cemectp 1
Tema 1.2. Tlpenenst Pa36op 3amau mon
parroHaIbHBIX PYKOBOJICTBOM
1 | BelpaxkeHuii Ha IIpEenoiaBaTels, 4 1
0ECKOHEUHOCTH U B CaMOCTOSITEIIbHOE
TOYKE. pelieHre 3aaa4
Tema 1.3. Pa36op 3anmau nox
2 DKBUBAJICHTHEIE PYKOBOJICTBOM 6 1
0ECKOHEYHO MaJIbIe. Mpeno/iaBarelis,




Yucno e.

CaMOCTOSITENIbHOE
penieHue 3aaaq

Pa36op 3amau mon

Tema 2.1. KOBOJICTBOM
[IpousBognsIie. 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,
KOTOPBIE MOXKHO
CaMOCTOSTEIBHOE
MIPUBECTH K
penieHue 3aaa4
OJTHOPOJTHBIM
Tema 5.2. JIuneiinble Pa30op 3anau nox
nuddepeHnranbHbIe PYKOBOJICTBOM
14 | ypaBHEHMS IEPBOTO IIpenoaaBaTes,
nopsiika. Y paBHEHUS CaMOCTOATENLHOE
bepnyinu peuieHue 3ana4
Tema 5.2.
Paz6op 3amay mon
Huddepennmanpubie
PYKOBOJCTBOM
YPaBHEHHUS B MOJIHBIX
15 MpernoiaBaTes,
muddepeHmanax.
N CaMOCTOSATENLHOE
NHurterpupyromuii
pelieHne 3aaaq
MHOYKUTEIb.
Tema 5.2.
Paz6op 3amay mon
Huddepennnanpublie
PYKOBOJICTBOM
YpaBHEHUS BBICIIUX
16 MpenoaBaTes,
TIOPSITIKOB,
CaMOCTOSITEILHOE
JIOTTYCKAIOIIHE
penieHue 3a1a4
MTOHIDKEHUE TTOPSIIKA
Tema 5.3. JIn"erHbie
Paz6op 3amay mon
HEOJTHOPO/THBIE
PYKOBOJICTBOM
Qg depeHImaIbHbIe
17 MpenoaaBaTens,
YpaBHEHHUS C
CaMOCTOSITEILHOE
MMOCTOSIHHBIMU elIeRHe 32134
kodurmenTamu P
Pa30op 3amau 1o
Tema 6.1. Paapl ¢ p 3all A
PYKOBOJICTBOM
MIOJIOKUATEILHBIMHU
18 MpenoaaBaTens,
yneHamu. [Ipuznaku
CaMOCTOSITEILHOE
Hanamb6epa u Ko
pelieHue 3aaa4
Tema 6.2. Panwi ¢
MOJIOKUTEILHBIMU Pa3bop 3amau nmox
YJIeHaMH U PYKOBOJICTBOM
19 | 3HakomepeMeHHbIe MpenoaBaTes,
psanel. HeoOxoaumbrit CaMOCTOSITETbHOE
MPU3HAK U TPU3HAKT pelieHue 3aaa4q
CpPaBHCHHS.
Paz6op 3amay mox
KOBOJICTBOM
Tema 6.4. CtenieHHbBIE Py A
20 Tpeno/aBaTes,
pAABI
CaMOCTOSTENLHOE
pelIeHne 3aaadq
21 | Tema 6.6. Psanml Pasbop 3amau nox




Telnopa nu MakiopeHa.

PYKOBOJCTBOM
MpenoaaBaTes,
CaMOCTOSITENIbHOE
pelieHue 3a1a4

Bcero:

68

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTb IPUBEACHBI B TaOIHIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

Ne
/o

HaumenoBanne 1abopatopHbIX padboT

TpynoeMKocTsb,
(gac)

N3 Hux Ne
IIPAaKTUYECKON | paszeia
HOJArOTOBKH, | JUCLHUII
(gac) JIMHBI

Y4eOHbIM MJIaHOM HE MPEayCMOTPEHO

Bcero

4.5. BeInonHeHNe KypCcoOBOTO POEKTa/ KypCOBOH pabOTHI
VY4eOHBIM IJIaHOM HE IPETYCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaronxcs
Buel caMocTosITeNnbHOM pabOThI U €€ TPYAOSMKOCTh IPUBEACHBI B Tabuiie 7.

Tabmmna 7 — Bugsl caMocTosTeNnbHOM pabOThI U €€ TPYIOEMKOCTh

Bun camocrosTensHo# paboTh Bzzzo’ Cewmectp 1, uac Cemectp 2, yac
1 2 3 4
M3yueHne TeOpeTHIecKoro Marepuasia 50 o5 o5
nucturaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 16 8 8
ycneBaemoctu (TKVY)
Homamnee 3amganne (/13)
Kontposabnble pabothl 3a04HUKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU 50 o5 o5
attecranuu (ITA)
Beero: | 116 58 58

5. IlepeueHb yueOHO-METOINYECKOTO OOECIICUEHUS

JUISL CAMOCTOSITETTEHOM PabOThI 00YUAIONMIUXCS IO TUCIUIUIMHE (MOJTYITIO)

yqe6HO-MCTOI[I/ILICCKI/Ie MaTCpHraibl JIs CaMOCTOSTEIbHOM pa6OTBI o6yqa10mnxc;1 YKa3aHbl B

IL.11. pa3zaenos 6-11.

6. IlepeueHb MEYATHBIX W AMEKTPOHHBIX YUCOHBIX U3IaHUN




[lepedyeHpb nevaTHBIX U 3JEKTPOHHBIX YUeOHBIX M3/IaHUH MpHUBeeH B TadIuIe 8.
Ta6mmia 8— [lepeueHp MeYaTHBIX W AIEKTPOHHBIX YUCOHBIX 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 KomunyectBo
URL axpec 9K3EMILISPOB B
oubmmoTeKe
(xpome
ANEKTPOHHBIX
9K3EMILISIPOB)
517 Bricmas matemaruka. Psel: 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.
https://e.lanbook. duxtenromne I'.M. OCHOBEI MATEMATUYECKOT'O 9BC JlaHb
com/book/507397 | dHamsa. B 2-x 1. Tom 1-p1if - Cankt-IleTepOypr:
Jlanp, 2026.- 448c.
https://e.lanbook. Duxtenromnsir I'.M. OCHOBEI MATEMATUYECKOTO ObC Jlaub
com/book/507393 | 2HaIH3a. B 2-x 1T. TOM 2-ii - Cankt-IleTepOypr:
Jlanb, 2026. - 464c.
COopHUK 3a/1a4 10 MaTeMaTUYECKOMY aHau3y. Tom ObC Jlanp
https://e.lanbook. | 2. Uurerpansl. Psaapr: yueb. mocooue / JI.JI.
com/book/185639 | Kynpseiies [u ap.]. - Mockga : ®usmariaut, 2021. -
504 c.
, bepmant A.®. KpaTkuil Kypc MareMaTuuecKoro OBC Jlanb
Qgtrgfb/c/,g@gfg?é anaymza. / A.®. bepmant, U.I'. Apamanosuu. - CII6.:
JIanp, 2010. - 736 c.
YK 517.9 Makaposa M.B., [Tomertkun C.I1. [lpumenenue 50
muddepeHIaTbHBIX YPaBHEHUHN 1S pelIeHHUs
NPUKJIAJIHBIX 33/1a4: yued.-meToa. nocobue/ M.B.
Makapoga, C.I1. [Tombertkun. —CI16.: I'YAII, 2021.-
45c.
Kabko, A. I1. luddepennmanbubie ypaBHEHUS U OBC Jlanb

7. TlepedyeHb HIMEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB

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

Ilepeuenn

TGHCKOMMYHHKaHHOHHOﬁ CCTHU

AJIIEKTPOHHBIX o0pa30BaTeNbHbIX
«HTEpHETY,

pecypcoB

npuBesieH B Tabmuue 9.

MH(OPMaLIMOHHO-

HCO6XOI[I/IMI>IX M1 OCBOCHHUA AUCHUIIIIMHBI

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»

URL anpec HaumenoBanue
https://pro.guap.ru/ DJIeMEHTBI DJIEKTPOHHOTO Kypca Mo JUCIUTUIMHE pa3MeIleHbl BHYTPH

OUOC I'VAII «MuTerpupoBanHas cpeaa o0yueHus»

https://Ims.guap.ru

BI/IIICOKpr JIEKIIHM ¢ MYHBTI/IMC,Z[HP'IHLIMI/I MMpE3CHTAHUAMU 110
AUCHUIIIIMHE Pa3sMCIICH CUCTEME JUCTAHITUOHHOT O O6y‘{CHI/I$I I'VAII

https://Ims.guap.ru

obyuenus ['YAIIL

OHJTalH-KYPC MO TUCIUILIMHE 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. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. [lepedyenr mporpaMMHOTO OOECIIEUEHHUs, HCIOJb3yeMOr0 TMPU OCYIICCTBICHUHN
00pa30oBaTeNLHOTO MpOoIiecca MO AUCIUIIINHE.
[lepedeHp UCTIONB3yEMOT0 IPOTPAMMHOTO OOecrieueHus npeacTasiieH B Tadmuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOTo 00€CIICUCHIS

Ne i/t Haumenosanue

He npenycmorpeno

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

[lepeyeHb HMCHOIB3YEMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTABJICH B
Tabauie 11.

Ta6mmma 11— [lepeyersr nHOOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocraB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYILECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUTUIHHE, IPECTaBICH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HaumenoBaHue cocTaBHOM yacTu Howmep aynutopuu
n/n MaTepHATbHO-TEXHUYECKOU Oa3bl (1pu HEOOXOAMMOCTH)
1 | YueOHnas aynuTopus Ajs 3aHATUH JIEKIIMOHHOTO TUIIA, 3aHATUI yi. I'actenno, 1. 15,

CEMMHAPCKOI'0 TUIIA, IPYIIIOBbIX U MHAUBUAYAJIbHBIX
KOHCYJIbTAIIUH, TEKYILETO KOHTPOJIA U IIPOMEKYTOYHOMN
arrectauuu. OcHamenue: Crienuanu3upoBaHHas MeOeb;
TEXHUYECKHE CPEACTBA OOYUYEHHUs, CIIyKaIlue JUIs
IpeJCcTaBiIeHNs yueOHOoM nHpopmay 60IbIION ayAUTOPUH;
Ha0O0p AEMOHCTPALIMOHHOIO 000PY10BaHHUS

2 | YueOHas ayauToOpus AJs NPAKTHUECKUX 3aHATHH, 3aHATHH 24-12, yn. I'actemno, 1.
CEMHHApPCKOI'0 THIA, TPYIIOBBIX U HHAMBUAYAJIbHbIX 15
KOHCYJIbTAIMi, TEKYIIEr0 KOHTPOJIS ¥ POMEKYTOUHON
arrecrauuu. OcHaienue: Crnenuain3upoBaHHasi MeOelb;
TEXHUYECKHE CPeACTBA O0YUEHHUS, CITyKallue JUIs
npecTaBieHus yueOHoM nHpopmanu 60Jab1I0N ayJUTOPHH;
NIEPEHOCHOM HAbOp JEMOHCTPALIMOHHOTO 000PY/10BaHMSI

10. OueHouHbIe cpecTBa IS IPOBEICHUS TPOMEKYTOUHOM aTTECTAIIMH
10.1. CocTaB OIICHOYHBIX CPEICTBAJS TPOBEACHUS TPOMEKYTOYHOH aTTeCTaIHH
oOyJaronuxcs mo AUCHUIUINHE TPUBEACH B Tabnuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JJISl MPOBEICHUS POMEKYTOYHOM aTTeCTAIUN

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

CnHcoK BOIPOCOB K HK3aMEHY;
DK3aMEHAIIMOHHBIC OUIIETHI™;
3agaun;

TecTsl.

DK3aMeH

[Ipumeuanne: *sx3aMmeHaIOHHBIE OMIIETHl (POPMUPYIOTCSI HA OCHOBE BOIIPOCOB M 33/1a4 TaOuIuIb! 15.




10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CPOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaIONIUMUCS TPUMEHSETCS S-0a/TbHas MIKaia ONEHKH CPOPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET MCIOIB30BATHCS
100-0amnpHast ~ mKajma ~ MOAYJBHO-PEUTHHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

OI11eHKa KOMITETEHIUN

XapakTeprucTrka c()OPMUPOBAHHBIX KOMIIETEHLMIA
5-0ayuipHad IIKaIa PAKTep (op

OO0yyJarommiics:

— TJIyOOKO U BCECTOPOHHE YCBOMJI MPOrPaMMHBIA MaTepHal;

— YBEPEHHO, JIOTUYIHO, MTOCJIEIOBATEILHO  TPAMOTHO €0 U3JIaraeT;

— ONMUPAsICh HAa 3HAHHUS OCHOBHOM W JIONMOJIHUTEIBHOW JIUTEpaTypHl,
«OTJIMYHO) TECHO CBSI3bIBAET YCBOCHHBIC HAYUYHBIE MOJOXKEHHS C MPAKTUUYECKON
«3aUTEHO» JeSATEIbHOCTHIO HAIIPaBJICHUS;

— yMeJi0 00OCHOBBIBAET M apTyMEHTUPYET BBIABUTAEMbIC UM HJICH;

— JIeJaeT BBIBOJIBI U 000O0IIECHMS;

— CBOOOJTHO BJIQJIEET CUCTEMOM CIEIUATU3UPOBAHHBIX MTOHATUM.

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

OO6yuarommiics:

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

— HE JIONYCKAaEeT CYIIECTBEHHBIX HETOYHOCTEH;

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

— apTYMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIIEHHS;

— BJIaJICCT CHCTEMOM CIIeHaIM3uPOBAHHBIX TTOHITHH.

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

— o0yyarouuiicss yCBOMJI TOJIbKO OCHOBHOW IPOrpaMMHBIA MaTepual,
IO CYWIECTBY M3JAaraeT €ro, ONMpasCh HA 3HAHUSA TOJIBKO OCHOBHOM

JUTEpaTyphl;
— JIOIyCKaeT HEeCYIECTBEHHbIE OIIMOKN U HETOUHOCTH;
«y/IOBJIETBOPUTENILHO» | — UCHIBITHIBACT 3aTPyJHEHUS B MPAKTUYECKOM HPUMEHEHUU 3HAHUI
«GAYTEHO» HaIpaBJICHUS;

— cnabo apryMEeHTHPYET HayYHBIE MTOJI0KEHHUS,

— 3aTpynHseTcs B GOpMYJIUPOBAHUHU BBIBOJOB M 00OOIIECHU;

— YaCTUYHO BJIQJICET CUCTEMOM CITEIMATTM3UPOBAHHBIX MOHITHH.
— IpaBUWJIbHO BRIMOJIHMI OT 51% 10 69% TecToBbIX 3aaHui .

— o0ydarouuiics He YCBOMJ 3HAYMTEIbHON 4YacTH MHPOrpaMMHOIO
MaTepuana,
— IONyCKAaeT  CYIIECTBEHHbIE  OIIMOKM W HETOYHOCTH  IpH
«HEYIOBJIETBOPUTENILHOY» | PACCMOTPEHUH IIPOOJIEM B KOHKPETHOM HalpaBICHUH;
«HE 3a4YTEHO» — UCIIBITHIBAET TPYTHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUH;
— HE MOXET apryMEeHTHPOBATh Hay4YHbIE MTOJIOKEHHUS;
— He (pOopMyIHpYET BHIBOJOB U 00OOIICHHH.
— NIPABHIIBHO BBIOIHII MeHee 51% TeCTOBHIX 3aaHuH .

10.3. TunoBbIe KOHTPOJILHBIC 33/IaHUS MJIN HHBIE MAaTCPHAITBL.
Bonpocs! (3agaun) asns sKk3aMeHa mpeicTaBiIeHbl B Tadauie 15.

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

Ne Kon
[Tepeuenp BompocoB (3a7au) Ui HK3aMeHa
n/n MHIUKATOpa

Cemectp Nel




. 3x*—5x-2
1. Beruucauts npegen lim——
x> X°4X—8

. 2X*—4x—-6
2. Bwruucauts npenen IImZ—
x>3 2X° = 7X+3

YK-1.3.2

Kakwne u3 MMPEACTAaBJICHHBIX HUKC MMPCACIIOB MOT'YT OBITH BEIYHCIICHBI
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

. 3P —4x-4
0 lim———
x>2 2X° —3X—2

RVZA
Q) lim X +X+6
x>8 2X° —5X—3

X =2xP—x+2
e) lim 5
x> 3XT—=TX+2

VK-1.V.2

Kakas ¢pyHkuus Ha3pIBaeTCs HENPEPHIBHON B TOUKE Xo?

YK-1.B.2

YeMy paBHA CyMMa KOHEYHOTO YMCIIa OECKOHEYHO MaJIbIX (PYHKITU?

VK-2.3.1

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

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

2) 4
3) 10
4) 15

YK-2.V.1

1) Beruucnaute Npou3BOAHYIO GyHKIHH Y = X* + 4"

2) Bepno yu yrBepxkacHue: «I[Ipou3BogHas CyMMBI IBYX
muddepeHnpyeMbIX QyHKINMN paBHA CyMMe MPOU3BOAHBIX 3THUX
¢byHkui». OTBET apryMeHTUpYiTe.

VK-2.V.3

Haiigure popmyny ¢ ommOkoi. ApryMeHTUpYHTE CBOW OTBET.

1. (C-u(x))'=C-u'(x)
2. (U(X)xv(x))'=u"(x)xVv'(x)
3. (U(X)-v(x))'=u'(x)-+V'(x)

(U(X)) UV =V (u(x)

v(X) V2 (X)

VK-2.B.2




1) Haiinure npou3BogHy0 QyHKIIHH

y =5c0s(7 +8x) +7x—8

OIIK-1.3.1

[IpoBeprTe sABIISIETCS JIU BBIpAXKEHUE

1
2-\J2—65sin(7 +4x) (F24)cos(7 +4x)

MPOU3BOIHON QYHKIHNU Y = \/2 —6sin(7 +4x) ? OtBer obocHyiiTe.

y:

OIIK-1.V.1

10.

3anummTe ypaBHEHNE KacaTeIbHON K rpaduKy QyHKIMH Y=X° - 2
B €ro TOUKe ¢ abcuuccoit Xo= 1

YK-1.3.2

11.

ITycts B TOuke (Xo, Yo) mepecekarores ase kpusbie Y=F(X) u y=g(x). O6e
¢byukuuu Y=f(X) u y=g(X) umerot npousBogHbIe B TOUke (Xo, Yo). Uemy
paBeH YroJl MeX1y KPUBBIMH?

YK-1.¥.2

12.

[TycTh mosiokeHne TOUKH MU €€ IBHKCHHUH 3a1aéTcs pyHKuen S=S(t),
rae t — Bpems. UeMy paBHa CKOPOCTh TOYKHU? BBIMUIINTE HOMEP BEPHOTO
YTBEPXKICHHSL.

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

a) CKOpOCTh TOYKH paBHa BTOPOH Mpou3BoqHO# QyHkuu S(t)

b) Ckopocts Touku paBHa auddepenimany Gynkuuu S(t)

VK-1.B.2

13.

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

YK-2.3.1

14.

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

(a, b).

HM3BecTHO, 4TO B TOUKE Xo HA MHTepBae (8, b) npousBoaHas GyHKmMU y
= f(x) paBHa Hymt0. Kakux JaHHBIX HE XBAaTaeT, YTOObI YTBEPKAATh, YTO
B 3TOH TOUKe (PYHKIIMS UMEET MaKCUMyM?

YK-2.V.1

15.

Kakas npsimas 1uHMs Ha3bIBa€TCS aCUMITOTOM rpaduka QyHKIMH

y=f(9?

YK-2.¥.3

16.

BepHo JIA, YTO BBIPAKCHHUC
5 2 . 2 2
Zx“——x3+—~x2 +5

SIBnsercs pemeHneM J. (5x° —2x2 ++/x%)dx ? OtBer oGocnyiire.

VK-2.B.2

17.

Brruncnuts HeonpeaenEHHbIN UHTETpal:

I(5x3 —2x2 +/%%)dx

OIIK-1.3.1

18.

BLI6epI/ITe METOJ UHTCTPUPOBAHUA U BBIYUCIIUTEC UHTCTPAJIL. Ykaxure
KaKkol MeToxd HHTCTPUPOBAHUS IPUMCHAIIN

J- 2Xdx

X2 +3

OIIK-1.V.1

19.

BLI‘-II/ICJ'II/ITB, IMPUMCHUB MCTOA UHTCTPUPOBAHUS 11O HaCTAM:

j X C0S xdx

YK-1.3.2




HazoBure kakoe-nm6o nudpoBoe CpeacTBO, MPUMEHUMOE /ISl PeIICHUS
naHHo# 3anaun. OO0CHYITE Ball BBIOOD.

[IpouHTETpUPYHTE TPUTOHOMETPHUIECKYIO () YHKITHIO VK-1.V.2
7
20. j cos xdx
7
[IpounTerpupyiite TPUrOHOMETPUUECKYIO (DYHKIIHIO
Cemectp No2 YK-1.B.2
o1 | Kakas Qpynkums z= f(X,y) HasbiBacTCs HEPEPBIBHOI B TOUKE YK-2.3.1
M, (%, ¥o)
Kaxas u3 popMyn cooTseTcTBYyeT nuddepenimany GpyHkuun y=e<? YK-2.V.1
a) dy=2e?*dx
22| by dy=e?Xdx
c) dy=2e*dx
o 0z 01 VK-2.V.3
HaiinuTe yacTHBIE IPOM3BOIHBIC Fv u — (ynkuun
23.
,_ sin(3+8x—7y)
2 _ X3 y7
Beinucath ycinoBue npu KOTOPOM BbIpa)keHHE VK-2.B.2
24. | P(x.y,2)dx + Q(x.y,2)dy+R(x,y,z)dz
mpeacTaBisieT coboit quddepeniman HekoTopoi hyHkuu U(X,y,2).
o5 | Kakas Touka HaspiBaeTcs Toukoi Makcumyma Gynkiuu z = f(X,y) 2 OIIK-1.3.1
Haiitu npousBonnyto GyHKIMH OIIK-1.V.1
26.
f(x,y)=(B+5x*+2y* —7x°y*)* B Touxe K(1,1) mo
HarpasJeHuIo kK Touke M (2,6)
27. | Chopmymupyiite HEOOXOAUMOE YCIOBHE DKCTPEMyMa YK-1.3.2
mddepenmpyemoii GpyHKIMHM 1BYX nepeMeHHbix Z = f(X,y).
Kakoe ypaBHeHue HazbiBaeTcs AuddepeHnanbHbIM ypaBHEHUEM YK-1.¥.2
28. TIepPBOTO TOpsiKa?
29. | B xakom ciyuae dpyukimst y=¢(x,C) (umu ®(x, y, C) = 0), sBiseTcs VYK-1.B.2
o01muKM perieHueM audhepeHIaIbHOr0 YpaBHEHUS IEPBOro nopsiaka?
SABnsiercst 1 GyHKIHS x°+ v —2x=C o6mum pelieHueM VYK-2.3.1
30. nupdepeHnnansHOro ypapHenus X+yy' = 1?2
Haiigure obuue pemenus nuddepeHInanbHbIX ypaBHEHHH, VK-2.V.1
31 MpeACTaBICHHBIX HUXKe. HazoBuTe kakoe-1mbo mudpoBoe CpeacTBo,

KOTOPOC MOIKET OBITh MPUMCHCHO IJId PCIICHUA JIaHHOM 3a7a4H.

1
1. y'==
X




32.

Pemnre 3amauy Komm npu HaganpHbIX yenoBusx: Y(1)=2 , T.e. HaliguTe
YJacTHbIE perieHus auddepeHInanbHbIX YpaBHEHUH, TPEICTaBICHHbBIX
HUXKe

YK-2.¥.3

33.

Beinuimre HoMep Mo KOTOPBIM PACIIOIOKEH P, 111 KOTOPOro HE
BBITIONTHSETCS HEOOXOAMMBIN MPU3HAK CXOIUMOCTH?

1) Zw_l n3+3
2) Z:ﬂs—
3) Zn 13 2

» N2 +3
4) 2

L oy |

VYK-2.B.2

34.

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

b) npaswio Jlomurans
c) merox Kpamepa

d) npusnak Komm.

OIIK-1.3.1

35.

Ecnu psig cXoauTest, TO 4TO MOYKHO CKa3aTh 00 OOIIEM YWICHE 3TOr0
psina?

OIIK-1.V.1

36.

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

YK-1.3.2

37.

OOmmii wieH psaa U, CTpeMUTcs K Hyiro. /locTaTo4HO J1U 3TOro 1yis
TOT0, YTOOBI YTBEPKAaTh, YTO JAHHBIN PAJl CXOAUTCA?

VK-1.V.2

38.

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

HCCIIEIOBAHUS U3 CITUCKA:
a) HHTerpaibHbIi MPU3HAK CXOAMMOCTH

b) HeoOxoauMblii MPU3HAK CXOIUMOCTH
c) Tlpusnak Komu

d) Ipusnak lanambepa

VK-1.B.2

39.

(n-5)2"

HccnenoBaTh cX0AMMOCTD psija Z
"1 (5n+2)3"

YK-2.3.1

40.

[IycTh 1aH 3HaKO4YEpENYIOUIUICS PAJL Z:ﬂun . Ecmu psan,

COCTaBJICHHBIM M3 a0COIIOTHBIX BEIMUMH |Un|, CXOAUTCs, TO YTO MOKHO

VK-2.V.1




CKa3zaTh 0 3HaKouepenyromemcs psaae? Beioepure BepHBIN OTBET.
a) Psan cxomures

b) Psin pacxomutcs

C) Psanx cxomurcst abCOTIOTHO

n=0

Crenennsle psabl. IHTEpBa U paguyc CXOAUMOCTH. YK-2.V.3

a1 1. Haiitu 06macTh CXOOUMOCTH psijia

ZX“ =14+ X+ X2+ X"+

. = YK-2.B.2
CreneHHoi#t psin Zanx CXOIUTCS B TOUKE X0.UTO MOXKHO
42. n=0
YTBEPXkKAaTh 00 aOCOTFOTHON CXOMMOCTH 3TOTO Psijia B KAXKIOW U3
TOYEK X, TAKHX, 4TO | X |<| X, |?
OIIK-1.3.1
43 1. Pasnoxuts MHOrounes f(X)=-x>—10x>—-30x—31 B pax

Teiinopa B OKpeCTHOCTH TOUKH X = —2

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

Ne i/t

Kon

Ilepeuens BompocoB (3agay) 4Jid 3a4eTa / Iu . 3a4fTa
P p ( o )I[ A (bq) HHJUKaTopa

V4eOHBIM IJIAaHOM HE MpEaAYCMOTPCHO

[lepeuenp TeM Uil BHIOJHEHUS! KypCOBOIO IPOEKTa/ KypcoBOW pabOThl MpECTaBIICHBI

B Tabauie 17.

Tabmuna 17 — IlepeyeHb TeM 1 BHIIOJHEHUS! KYPCOBOTO NMPOEKTA / KypCOBOM pabOThI

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

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

npeJcTaBiIeHbl B Tadnuie 18.

Tabnuna 18 — IlpuMepHbIii nepeyeHb BONIPOCOB JJis TECTOB

No
o Kon
[TepedyeHn TECTOBBIX 3aJaHUN
n/ WHJUKaTOpa
1|
1. | 3aganue 3aKpBITOTO THUIIA C BBLIOOPOM OJHOTO MPABHILHOTO OTBETA YK-1.3.2
WNuctpykmus: [IpounTaiite TEKCT, BRIOGPUTE OJIMH MTPaBUIBHBIN OTBET
Berunciure
npenen
. 3x*—5x—2
lm———
x>0 X°4+X—8

1) 1




2) 3

3) 15

4) -7

Ki1r04 ¢ mpaBUIIbHBIM OTBETOM: 2

3aaHue 3aKpBITOTO THUIIA C BLIOOPOM OJTHOTO MPaBUILHOIO OTBETA
Wuctpykuus: [IpounTaiite TeKCT, BRIOEPUTE OJIUH IPABHILHBIA OTBET
Toukoii pa3pbeiBa GyHKITUH
. Xx=3
Y (x* +3)Inx
ABJISIETCS] TOUKA
1) 6
2) 2
3) 1
4) 4
Kittou ¢ mpaBUIIbHBIM OTBETOM: 3

VK-1.V.2

3aaHue 3aKphITOTO THIIA C BLIOOPOM OJJHOTO MPaBUIHLHOIO OTBETA
WNuctpyknus: [Ipountaiite TEKCT, BBIOEPUTE OJIMH MPaBUIIbHBIN OTBET
[TpousBoaHas GyHKIHH

y = x*-4* pasna:

1) 2x-4"In4

2) 2x-4

3) x-4°(2+x)

4) x-4*(2+xIn4)

Kitou ¢ npaBusibHbIM 0TBETOM: 4

VYK-1.B.2

3aanue 3aKpBITOTO THIIA C BLIOOPOM OJTHOTO MPaBUIHLHOIO OTBETA
WNucrpykius: [IpounTaiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBLHBIN OTBET
Abcmucca skeTpemyMa QyHKITUU

y =8—X" + X paBHa

1) 8

2) 05

3) 1

4) -05

Kitro4 ¢ mpaBUIIBHBIM OTBETOM: 2

VYK-2.3.1

3amanue 3aKpBITOTO THIIA C BLIOOPOM OJHOTO MPaBUIHLHOTO OTBETA
WNuctpykmus: [Ipounraiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
[Tpu kakuX 3HAUEHUSAX apryMeHTa QYHKIIHUS UMEeeT

sxcTpeMyM Y = 2X° —1,5X+5

1) 8

2) 05

3) 1

4) -05

Kurou ¢ mpaBuiibHBIM OTBETOM: 2,4

VK-2.V.1

3aiaHue 3aKpBITOTO THUIIA C BELIOOPOM OJTHOTO MPaBUIILHOIO OTBETA
Wuctpyxkuus: [IpounTaiite TekcT, BRIOEPUTE OJIUH IPABHIBHBIA OTBET
Brruncnure uHTErpal

J‘ dx
(1+ x*)arctg*x
1
arctgx

+C

1) —

YK-2.V.3




2) Inj]arctgx|+C
3) —#2 +
arctg“x
1
arctgx
Kirou ¢ mpaBuiibHBIM OTBETOM: 1

4) +C

3aiaHue 3aKpBITOTO THIIA ¢ BEIOOPOM OJTHOTO NMPABUIILHOTO OTBETA
Wuctpykuus:[IpounTaiite TeKCT, BIOSPUTE OJMH MTPABIIBHBIN OTBET
Brruncnute npou3BoaHy0 GyHKIIUU

y=(3-8x)%°

1) 0,5 (3-8x)°°(-8)

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

Kitou ¢ mpaBuibHbIM O0TBeTOM: 1,4

VK-2.B.2

3aanue 3aKpBITOTO THIIA C BLIOOPOM OJTHOTO MPaBUIHLHOIO OTBETA
WNucrpyknus: [Ipounraiite TEKCT, BBIOEPUTE OJIMH MPaBUIIbHBIN OTBET
BrrancnuTe npou3BOAHYIO BTOPOTO MOPsiAka PyHKIIUU

y — eSx—l

1) y=25""

2) y — e5x

3) y — 5e5x—l

4) 25

Kirou ¢ mpaBuiibHBIM OTBETOM: 3

OIIK-1.3.1

3aaHue OTKPBITOTO THIIA

WNuctpyknus: [IpounTaiiTe TEKCT U 3aIIUIIUTE OTBET

Hanummre, kak Ha3pIBaeTCs MPOU3BEICHUE TPOU3BOIHON (YHKIIUHU U
IIPUPALLECHUS APTyMEHTA

OtBer: .... yHKIUH.

Koy ¢ npaBuiibHbIM oTBeTOM: ndepenunan

OIIK-1.V.1

10.

3aaHue OTKPBITOTO THUIIA

WNuctpyknus: [IpounTaiiTe TEKCT U 3aIIUIIUTE OTBET

Hanummre, kak Ha3pIBaeTCsl TOUKA pa3pblBa, €CIM CKAYOK (DYHKIMH B ITON
TOYKE UMEET KOHEYHOE 3HAYCHHUE.

OtBeT: TOUYKa pa3phIBa . ...

Kirou ¢ mpaBWIBHBIM OTBETOM: BTOPOTO poAa.

VYK-1.3.2

11.

3amaHne 3aKpBITOTO THITA HA YCTaHOBIICHHUE MTPABUILHON
M0CJIEI0BATEIbHOCTH

WNuctpyknus: [IpounTtaiiTe TEKCT M YCTAHOBUTE MTOCIIEIOBATEIBHOCTD
3anuiuTe MOCIeI0BaTeIbHOCTh NEHCTBUI MPHU PEIICHUH 3a/1a4H:
Teno nBukeTcs MO 3aKOHY

S(t)=5t3+1(m/c), 4TO6BI BEIYHCITHTE CKOPOCTH B MOMEHT BPEMEHH
t=5 Jac Hy)XHO

YK-1.V.2




A) moACTaBUTH 3HaUEHUE BpeMeHHU t=54ac B ypaBHEHUE MTepEMEIICHUS
b) BeIpazuth Bpems B CeKyHIax

B) pa3nenuts nepemerieHye Ha Bpemst

') B3sTh IPOU3BOIHYIO OT MEPEMEIICHUS

J) noacTaBUTh B ypaBHEHHUE IPOU3BOIHOM 3HAUCHHE BPEMEHHU

Kurou ¢ mpaBusibHbIM oTBeTOM: BB/

12.

3aaHue OTKPBITOTO THUIIA

Wucrpyknus:  IIpounTtaite  TekCT WM 3alMIIUTE  Pa3BEPHYTHIN
000CHOBaHHBIN OTBET

Kakoii umMeeT BuJ ypaBHEHHE KacaTebHON K TpapuKy (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

Kimo4 ¢ npaBuabHEbIM oTBeTOM: Y =3X—4 . Tak kak y'(X) =3x%,y'(1) =3u
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.

VYK-1.B.2

13.

3ajanue 3aKphITOrO THITA C BHIOOPOM OJIHOTO MPABUIILHOTO OTBETA
Wnctpykuus: [IpounTaiite TekcT, BRIOEpUTE OJIUH MPABUIBHBIN OTBET
Breruncivre 3HaueHne MPOU3BOAHON BTOPOTO MOPSIAKA

GyHKIUHU Y =SIN 2X 4+ 4X B TOUKEe X =%

10
2) -1
3) 3
4) -4
Kittou ¢ nmpaBunbHbIM OTBETOM: 4

VK-2.3.1

14.

3aaHue 3aKpBITOTO TUIMA C BBIOOPOM OJHOT'O MPaBUIILHOTO OTBETA
WNucrpykmus: [IpounTaiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
MHokecTBO 1epBO0OPa3HBIX (PYHKIIUU

f (X) =—X—cos3xumeer BU

1) 1 Xsin 3x—10033x+C
3 9
2) 3xsin 3x+%c053x+c

3) 3xsin 3x—%cosBx+C

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

VK-2.V.1

15.

3amanre OTKPHITOTO THMA
Wuctpyknusa:  IIpounTtate TEeKCT M 3alMIINTE  Pa3BEPHYTHIN

YK-2.V.3




000CHOBAHHEIN OTBET
64

Ecnu k onpeneneHHOMY UHTErpaly I

dx
2 x+3x

HPYMEHHTE MOACTaHOBKY
X =t°, TO OH npuMeT BUJI. .

t°dt

Ki1r04 ¢ npaBuJIbHBIM OTBETOM: 6 I
4+t

16.

3aaHue 3aKphHITOTO THIIA C BELIOOPOM OJTHOTO MPaBUILHOIO OTBETA
Wuctpykuus: [IpounTaiite TeKCT, BRIOEPUTE OJIUH IPABHILHBIA OTBET
VYxkaxure GyHKINHU, KOTOPBIE SBIISIOTCS SKBUBAJICHTHBIME ITPH X —> 0
1) Xusinx

2) X utg2x

3) X wu CoS2X

4) Xwusin2x

Kittou ¢ mpaBuibHbIM OTBETOM: 1

VK-2.B.2

17.

3a/laHue 3aKPBITOTO THUIIA C BBIOOPOM OJJHOTO MTPaBUIILHOI'O OTBETA
Wuctpykuus: IlpounTaiite TEKCT, BBIOEpUTE OANUH NPABUIIbHBIA OTBET
Kakoe 13 HuKe nepeurciieHHbIX MPEIJI0KEHUN ONPEAEIISIET TPOU3BOAHYIO
¢GyHKLIMY (KOr/a MpUpalleHnue apryMeHTa CTPEMUTCS K HyI0)?

1) oTHOIIEHKE TpUpalleHNs QYHKINN K TPUPAIIEHUIO apryMEeHTa

2) oTHOLEHUs (PYHKIMU K IPUPALICHUIO apIryMEHTa

3) oTHOMIEHKE TIpesiena GYHKIMU K apTyMEHTY

4) mpeien OTHOLICHUSI pUpaeHus QYHKIMU K IPUPAILICHUIO apryMeHTa
Kitou ¢ npaBuibHBIM 0TBETOM: 4

OIIK-1.3.1

3ajanue 3aKphITOrO THITA C BHIOOPOM OJIHOTO MPABUIILHOTO OTBETA
Wuctpykuus: [IpounTtaiite TekcT, BRIOEpUTE OJIUH IPABUIBHBIN OTBET
[Tomusiii muddepennman GyHKIIN
z = x>y’ paBen

1) 2x*ydx+3x*y?dy

2) 3x°y*dx+2x’ydy

3) 3x*ydx+2x’ydy

4) 2x2y*dx+3x*ydy
Kitro4 ¢ mpaBUIIBHBIM OTBETOM: 2

VK-1.3.2

3aanue 3aKpBITOTO THIIA C BLIOOPOM OJTHOTO MPaBUIHLHOTO OTBETA
WNucrpykmus: [IpounTaiite TEKCT, BBIOEPUTE OJIUH MPABUIIBHBIN OTBET
YKaxnuTe CXOIANNCT YUCTIOBOMN P

1) - 1n_
2) ZLF
) T
DI

né

VK-1.V.2




Kirou ¢ mpaBWJIBHBIM OTBETOM: 2

3amanue 3aKpBITOTO THITA C BLIOOPOM OJHOTO MPaBUIIHBHOTO OTBETA
WNuctpykius: [IpounTaiite TEKCT, BBIOSPUTE OJIMH MTPaBUIBHBIA OTBET
VYkaxuTe cTeneHHou psij, 17 Kotoporo unrepsai (0;2) siisiercs
MHTEPBAJIOM CXOJIUMOCTH.

) Y2y
2) 3 n(x=2)
3 -l
4) Z:O:ln(x+2)”

Ki1rou ¢ npaBusibHBIM OTBETOM: 3

VYK-1.B.2

3aaHue 3aKphITOTO THUIIA C BLIOOPOM OJJHOTO MPaBUIHLHOIO OTBETA
Wuctpykius: [IpounTtaiite TeKCT, BBIOEPUTE OJTUH TMPABHIBHBIA OTBET
YKaKUTE YaCTHYIO MPOU3BOIHYIO IO Y QYHKITUU JIBYX

IepeMeHHbIX Z = 3X%y

1) 6

2) 6xy

3) 6x

4) 3x*

Kitou ¢ npaBusibHbIM 0TBETOM: 4

VYK-2.3.1

3aanue 3aKphITOTO THIIA C BLIOOPOM OJHOTO MPaBUIHLHOIO OTBETA
WNucrpykmus: [Ipountaiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
HeoOxoauMblii mpu3HaK CXOAMMOCTHU HE BBITIOIHEH IS psa

2
1) zoo n“+3

47

w 2
) Lig

- 5n?
3 _on
) z“=13n2—2

2
4) Zw n“+3

" n®+1
Ki11r04 ¢ npaBuJIbHBIM OTBETOM: 3

YK-2.V.1

3a/iaHue 3aKpBHITOTO TUIIA HA YCTAaHOBJIEHUE COOTBETCTBUS
WNuctpyknus: [IpounTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBUE
K kakoMy BUly OTHOCHUTCS Kbl U3 PsIIOB

1) 3 n®+3 4) OYHKIMOHATBHBIA
"nd 47 pAn
2) Z:l n(x+2)" 5)3HaKkornepeMeHHBII
. psn
6)I1oso)KUTENBHBIN

3) ZLM

P YUCIIOBOU PSiJT

VK-1.3.2




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

3amanue 3aKpBITOTO THITA C BLIOOPOM OJHOTO MPaBUIIHBHOTO OTBETA
WNuctpykius: [IpounTaiite TEKCT, BBIOSPUTE OJIMH MTPaBUIBHBIA OTBET

Paccuuraiite yacTHYIO TPOU3BOAHYIO g—z ¢bynkuun z = cos(5x + 2Y)
y

1) 2cos(5x+2y)

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

3) cos(5x+2y)

4) (5x+2)cos(5x+2y)
Ki1ro4 ¢ mpaBUIIbHBIM OTBETOM: 2

VK-1.V.2

3aaHue 3aKphITOrO THIMA ¢ BHIOOPOM OJTHOTO NMPABUIILHOTO OTBETA

Wuctpykuus: [IpounTaiite TeKCT, BRIOEPUTE OJIUH IPABHILHBIA OTBET
= » (X+2)"

Haiigure oOnacth cxomumocTu znl%

1) [40

2) (-3,0)

3) (-2,0)

4) [-1,0)

Kitro4 ¢ mpaBuIbHBIM OTBETOM: 1

VYK-1.B.2

3ajanue 3aKphITOrO THITA C BHIOOPOM OJIHOTO MPAaBUIILHOTO OTBETA
Wnctpykuus: [IpounTaiite TekcT, BRIOEpUTE OJIUH MPABUIBHBIN OTBET

Jana dyukuus f(x) =e>, Toraa nepsbie Tpu (OTIMYHBIE OT HYJIA) WiCHA
paznoxkeHus 310l GyHKIMuU B paj Telinopa B OKPECTHOCTH TOUKU X, =0

HMEIOT BUJL
1) 1+3x- g x?

2) 1+3x+9x°
3) 1-3x+9x°

4) 1+3x+%x2

Kitou ¢ npaBuibHbIM 0TBETOM: 4

VK-2.3.1

10.

3amanue 3aKpBITOTO THIIA C BLIOOPOM OJTHOTO MPaBUIHLHOTO OTBETA
WNuctpykmus: [Ipountaiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
HeoOxoauMmblii mpr3HaK CXOAMMOCTH HE BBITIOTHEH NS psaa

2
1) Zw n“+3

nd4 7

o 2
2) z“=1n3+4

»  5n?
3 v
) z“=13n2—2

2
4) Zw n“+3

" n®+1
Kitou ¢ npaBuiibHBIM 0TBETOM: 1

VK-2.V.1

11.

3aiaHue 3aKpBITOTO THUIIA C BELIOOPOM OJJHOTO MPaBUIIHLHOIO OTBETA
Wuctpyxkuus: [IpounTaiite TekcT, BRIOEpUTE OJIUH IPABHIBHBIA OTBET
3HaueHue QYHKIMU JBYX NMepeMeHHbIX z=3X-2y+16 B Touke A(1,2) paBHO
1) 15

2) 20

YK-2.V.3




3) -15
4) -20
Knrou ¢ IMpaBUJIbHBIM OTBCTOM: 1

12.| 3aganue 3aKpBITOTO THIIA C BBLIOOPOM OJHOTO MIPABMIIBHOTO OTBETA YK-2.B.2
WNuctpykius: [IpounTaiite TEKCT, BBIOEPUTE OJIMH MPaBUIBHBIN OTBET
Vkaxkute Tun quddepenunansaoro ypasaenus (2x + 1)y + y = x:
1) VYpaBHeHuE ¢ pa3aCISIIONUMUICS TEPEMEHHBIMH
2) Jluneitnoe ypaBHEHHE
3) VYpaBuenue bepHyinu
4) VpaBHeHHE B HOJIHBIX AuddepeHnnamax
Kitto4 ¢ mpaBUIIBHBIM OTBETOM: 2

13.| 3aganue 3aKpHITOrO THMA C BHIOOPOM OJTHOT'O MPABUILHOTO OTBETA OIIK-1.3.1
Wuctpykuus: [IpounTaiite TeKCT, BBIOEPUTE OJIUH IPABHILHBIA OTBET
Ykaxure obuiee pereHue nudepeHuaIbHOT0 YpaBHEHHS

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

1) y=2m[2x+ 1|+ C
2) v=In|2x +C|
2
3) y=— -
)y In|2x+1|+C
4) y = 3In|x]|
KIIr04 ¢ IpaBUIbHBIM OTBETOM: 3

14.| 3aganue 3aKpbITOrO THUIIA C BBIOOPOM OJHOTO MPABMIIBHOTO OTBETA OIIK-1.V¥.1
WNucrpyknus: [Ipounraiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
VYkaxkute yactTHoe peuieHue nuddepeHuanbHOro ypaBHEHUS

y' 4+ 2y = 4, ynosneTBopsirolee HadanskHoMy ycrnosuto V(0) = 5:

1) y=4e * +5
2) v=4—x
3) y=3+2
4) y =2+ 2
Kirou ¢ IMMpaBUJIbBHBIM OTBCTOM: 3

[lepeueHp TeM KOHTPOJBHBIX PabOT MO JUCILUIUIMHE OOy4aroluXcs 3a04HON (popMmbl
o0yueHus, npeAcTaBieHbl B Tabauue 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX padOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNAIOIIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUUH, COJAEp)Karcs B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAIIL, pernameHTHpylOIIMX NOPSAAOK M MPOLEAYPY
MIPOBEJICHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JarOmUXCsl IO OCBOSHUIO TUCITUTLIUHBI
11.1. MeTtoauueckue yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaa.




OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — 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 NpoOJeM JUCUMIUIMHBI, METOJOB HAy4yHOrO MO3HaHMSA, HOBEHIIUX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW oO0yiacTu 3HaHUs, €€ MpoOJieMbl, AAaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLAIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHKCS JEKIIMOHHOIO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YPOBECHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— IOJIyY€HHE OIbITa TBOPUYECKOH pabOThl COBMECTHO C IIPEIOIaBaTEIIEM;

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

— MOSABJIEHUE HEOOXOJUMOro HHTEpeca, HEOOXOAUMOro JUIsl CAMOCTOSATENILHON paboThI;

— TIOJy4YyeHHE 3HAHUNH O COBPEMEHHOM YPOBHE DAa3BUTUS HAyKM 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);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCeX HEOOXOAUMBIX TEPMUHOB U MOHATHI.

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

CrpyKTypa npefocTaBieHus JEKIHOHHOIO MaTepuaia:

— Omnpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @DopMyIMpPOBKA TEOPEMBI.

— JloKa3arenbCTBO TEOPEMBI.

— Hnmoctpupyromuye npumepsl.

11.2. Metoauueckue yka3aHus JUIsI OOyYaroIuXcs IO MPOXOXKICHHUIO MPaKTHUECKUX
3aHATHI

[IpakTHyeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (POPM OpraHu3alMu y4eOHOro
Ipolecca, 3aKJI0Yaroasicsl B BHIIOJHEHUN 00yUYaoMMUCS M0/l PyKOBOJCTBOM MPEIO1aBaTENs
KOMILIEKCa YYEOHBIX 3aJJaHUH C LEeNbI0 YCBOEHHMsS HAyYHO-TEOPETHUYECKUX OCHOB Yy4eOHOU
JUCIIUIUIMHBL, TPUOOPETEHUsI YMEHUN U HaBBIKOB, OIbITA TBOPUECKOM JEATEIbHOCTH.

Lesbt0 MPaKTUYECKOTO 3aHATHUS I 00yYarolerocs sBJseTcs NPUBUTHE 00yJaroIUMCs
YMEHMH U HaBBIKOB MPAKTUYECKOM IEATEIBHOCTH 110 U3y4aeMOU JTUCIUIUINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOEHUH 00YUYaIOIIMMCS PAKTUYECKUX 3aHATHI:

— 3aKperuleHue, yriayOlieHHWe, pacllupeHHe M JAeTajdu3alus 3HAaHUW TNpU peleHUuU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[I03HABAaTEJbHBIX CIOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUICHUS,
TBOPUYECKOM aKTUBHOCTH;

— OBJIQJICHHE HOBBIMH METOJaMH M METOJUKaMU H3Y4YEeHHUS KOHKPETHOH yueOHOI
JUCLUIINHBL,

— BBIpabOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHMSI MOMYyYEHHBIX 3HAHUU IS
BBITIOJTHCHMS 3aTaHHI;

— CBs3aHHBIE C MOJy4Y€HHEM HOBOM MH(OpMAIK MyTEM CaMOCTOSITEIbHO BHIOPAHHBIX
o0ecrieyeHre palMoHAIbHOTO COUeTaHUs KOJIJIEKTUBHOM U MHIMBUAYAIbHOU (hOpM 00yUeHusl.

@yHKINN MTPAKTUYECKUX 3aHATUN:

— TIO3HaBaTeJbHAs;



— pa3BHUBAIOIIAS;

—  BOCITUTATENbHAS.

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

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

—  aHAJIWTUYECKUE, CTABSIIUE CBOCH IIEJIbIO MOJIydCHHE HOBOM MH(OPMAIIMK 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 CTYCHTOB. 3aTe€M OOBSIBISICTCS TeMa MPAKTHUECKUX 3aHATHH.

[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 ciydyae ecnm CTyIEHT NPaBHIBHO PEIINI
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. Dtu OOHYCHI
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 METOJUUYECKOM PYKOBOJCTBE INpPENoAaBatrelis, HO 06e3 ero HemocpeaCTBEHHOIO
y4acTusl.

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

B mnpouecce BBIMOJHEHHUsSI CAMOCTOSITENLHONW paboThl, y oOydaromierocss (popMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabouero BpEMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHHS
U HaBBIKM B YCBOGHHWU W CHUCTEMaTH3allMM NPUOOpETaeMbIX 3HAHUHM, 00eclednBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YEeHMs, NOMOIaeT TMOJYyYUTb HABBIKU IOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

Metoauueckie 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
00yJarOIINXCs, OCYIIECTBIIIEMOTO B TCUECHUE CEMECTpa C IICNIbI0 OICHUBAHHS XO0Ja 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 JUIsI TECTOB pa3MelieH B «baHke BOMpPOCOB» 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.



Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBAEMOCTH OYAYT YUWUTBHIBATHCS NPHU MPOBEICHUU
MPOMEKYTOUHOH  artectani  (IPH  WCIOJB30BAHMHM  OAJUTBHO-PEUTHHTOBONW  CHCTEMBI
OLICHUBAHMS, KaXIbIH BUI KOHTPOJS OLEHHBAETCS B Oamiax, U3 KOTOPBIX (OpMHUpYyeTCs
UTOTOBBIN PE3yJIbTaT).

11.5. Metoauueckue yka3zaHus AJisi 00y4arouIuxcs MO MPOXOXKICHUIO MPOMEKYTOUHOMN
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 JUCHHUIINIMHBI UJIKM €€ 4aCTH, 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», «KYHOOBJICTBOPUTCIILHOY,
«HCYOOBJICTBOPHUTCILHOY.

JIuct BHECEHUS U3MEHEHUM B pa60qy}0 nporpamMmmy AUCHUIITIMHBL

JlaTa BHECEHUS

N Jarta u Ne
U3MEHEHUHN U IToanuce
o N . MIPOTOKOJIA
JOITOJTHECHUH. COI[Cp)KaHI/IC U3MCHCHHUU U JOIIOJTHCHUU 3aceIaHus 3aB.
[oamuce BHECTIIETO Kadenpoit
Kadeaps

N3MCHCHUA




