MHWHHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30OBAHU ST POCCUHCKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 1

YTBEPXIAIO
PykoBonuTens 06pazoBaTeIbHON IPOrpaMMBI

npod.,1.T.H.,pod.

(IOIDKHOCTB, y4. CTEIEHb, 3BaHUE)

H.A. Benpmucosn

(MHHUIMAIB, (HaMHITIS)

___',,/;D‘/

(moxnuck)

«15» nexabps 2025 r

PABOYAS ITPOTPAMMA JIMCLTATTJIMHBI

«Marematuka. MaTeMaTHueCcKUi aHaIn3)
(HanMeHOBaHUE IUCIIUILIHHBI)

Kop HampaBieHust TOATOTOBKH/
A Hatp A 25.05.03
CIIEIHATEHOCTH
HaumeHoBaHue HanpaBieHHs TexHuueckas IKCILTyaTalus TPAHCIIOPTHOTO
TIOITOTOBKH/ CIIEIHATEHOCTH paaroob0opyIOBaHHUs
HanmenoBanue HanpaBieHHOCTH/ TexHuueckas IKCILTyaTalus pagiodIeKTPOHHOTO
CIICIHATU3AIIH 000pyI0OBaHMUS a3POMIOPTOB M BO3AYIIHBIX TPACC
dopma 00yueHust 3a04yHas
['ox mpuema 2026

Canxkr-IlerepOypr— 2026




Jluct cormacoBanus pabodei mporpaMMbl TUCITUTUTHHBI
[Iporpammy cocraBui (a)

7
1

JIOII.,K.T.H.,JIOII /- 08.12.25 10.C.PomanoBa

(OKHOCTB, Y4. CTETICHB, 3BAaHHE) (moamucsk, nara) (MHUIHATEL, aMHIIHS)

[Tporpamma omobpena Ha 3acenanuu kadeapsr Ne 1

«08» nexabps 2025 r, mporokoia Ne 05

3aeayromuii kadempoit No 1

1.(.-M.H.,JIOIL. £ 08.12.25 A.O. CmupHOB

(y4. creneHb, 3BaHuE) (moanwuck, nara) (MHUIMANTEL, (aMUITHs)

3amecTHTeNb TUpEeKTOpa MHCTUTYTA Ne2 110 MeToIndecKoi padboTe

i

JIO011.,K.T.H.,JO1I. 08.12.25 H.B. MapxkoBckas

(OIDKHOCTB, Y4. CTCTICHB, 3BAaHUE) (moamucek, nara) (MHUIHATEL, (aMHITHs)



AHHOTaUs

Hucrunmaa «MaTtemaTtrka. MaTeMaTHYecKHii aHajau3» BXOIUT B 00pa30BaTEIIbHYIO
POrpaMMy BEICIIETO 00pa30oBaHUs — MPOTPaAMMy CICIHATUTETA TI0 HAIIPABIECHUIO TOATOTOBKH/
crienpanbHOCTH 25.05.03 «TexHuyeckas 3KCIUTyaTalus TPaHCIIOPTHOTO Pagno000pyI0BaAHUS
HATPaBICHHOCTH/CIICIIUATH3AIH «Texuuueckas AKCIUTyaTalus PaaNO03JIEKTPOHHOTO
000py/I0BaHUs a3PONOPTOB U BO3IYIIHBIX Tpaccy. Jucuuminna peanusyercs kadenpoit «Nely.

JucuuminHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIOIIMX KOMIICTCHITHIA:

VYK-1 «Cnoco0GeH OCYIIEeCTBIATh KPUTUYECKUA aHaau3 MpOOJEMHBIX CHUTYyallMil Ha
OCHOBE CHCTEMHOTO MOJIX0/a, BEIpaOaThIBaTh CTPATETHUIO JICHCTBUI

ConepkaHnve  AUCHUIUIMHBI ~ OXBaTbIBa€T  KPYr  BONPOCOB,  CBSI3AHHBIX  C
muddepeHIMaTbHBIM 1 UHTETPAIbHBIM UCYHCIICHUEM, TEOPHEW MPEACIIOB U PSIJAOB H HX
MIPUMEHEHUEM.

[IpenogaBanue AUCHUILIMHBI MPEAYCMATPUBACT CICAYIOMIHE (QOPMBI OpraHU3aAlNUU
yueOHOro mpoliecca: JEKIUH, IPAKTUUECKHE 3aHATHI, CAMOCTOSITENIbHAs paboTa 00yJaromerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBa€MOCTH, MPOMEXYTO4yHas arTectauus B (opme »sk3amena (1 cemectp),
sK3ameHa (2 cemectp).

OO0miasi TpyAO0EMKOCTh OCBOEHHS JUCLMUILUIMHBI COCTaBISET 9 3a4eTHBIX eauHul, 324
yaca.

SI3bIK 00yUYeHUs IO JUCIHUILTUHE KPYCCKUMA »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

— (¢GOopMUPOBaHHE y CTYICHTOB IOHWMAHHS POJIM MAaTeMaTHKA B COBPEMEHHOM
MUpE, HayKe U MPAKTUYECKON JesTeIbHOCTH B M30paHHON CHEIHaTbHOCTH;

— ($OpMUPOBAHKE Y CTYJIEHTOB CIIOCOOHOCTH M HaBBIKOB (DOPMYIHPOBATH U PEIIAThH
npoecCHOHANBHBIC 3a/la4ll C HCIIOJIE30BAHMEM aIlllapara MaTeMaTHYeCKOTrO
aHaiM3a

1.2. JlucumninHa BXOJIUT B COCTaB 00s3aTEIHHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCHIUTIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETCHIMSIMH WM WX YacTsMHu. KoMIeTeHIMu U UHIUKATOPbl UX JOCTHKEHUS MPUBEACHbI B
tabnue 1.

Ta6ymma 1 — IlepeyeHb KOMIIETCHIIMI ¥ MHIUKATOPOB UX JIOCTHKCHUS

Kareropus Kon n
Kon v HanMeHoBaHNE HHIUKATOPA JOCTHUKCHHUS
(rpymma) HaMCHOBAaHHE
KOMITETCHIIUH
KOMITETCHITHT KOMITCTCHIINH
VK-1.3.1 3HaTh METOIBI KPUTHUECKOT'O aHAIN3a U
YK-1 Cnocoben p
CHUCTEMHOTO MoAX0/a
OCYIIECTBISTh
N YK-1.3.2 3HaTh METOIMKU Pa3pabOTKU CTpaTerun
KPUTUYECKHUI aHAIIN3 N .
JIEACTBUIM JIJISl BBISIBJICHUS U PEIICHUSI POOIEMHBIX
PoOJIEMHBIX .
YHuBepcanbHbIe . CUTyalui
CUTYaIlMil Ha OCHOBE . .
KOMIIETCHIINH CHCTEMHOLO VYK-1.Y.3 ymeTs BelpabaTbIBaTh CTPATETUIO IEHCTBUI
JUTSI pEIICHUS TPOOJIEMHOM CUTYyaINH
noaxoza,
VK-1.B.1 BnageTh HaBbIKaMU CUCTEMHOTO U
BbIpa0aTHIBATH
. .. | KpUTUYECKOTO MBIILIECHUS; METOJUKAMHU TOCTaHOBKHU
CTPATETUIO IEUCTBUI
IEJIH, OTIPECIICHUS CTIOCOO0B €€ TIOCTHIKESHUS

2. Mecro nucuuruinHbL B cTpykType OI1

JucuunnuHa He Oa3upyeTcss Ha 3HAHUSAX, paHee MPUOOPETEHHBIX CTYIACHTaMH IPHU
W3Y4YEHUU B BBICHICH IIKOJIE KAKUX - TUOO TUCIUILINH.

3HaHUA, TOJIyYCHHbIE NpPU M3YYEHHHM MarTepuaja JaHHOW JIUCUUIIIMHBI, MMEKOT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TaK U UCIIOJIB3YIOTCS ITPU U3YYECHHUH APYTUX JUCUUILIIVH:
- Teopust BeposiTHOCTEN U MAaTEMAaTUYECKasl CTATUCTHKA;
- AJITOPUTMBI U CTPYKTYPBI JAHHBIX;
- CuCTEMHBIN aHaNN3;

3. O0beM U TpYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUITIIMHE (M paclpeielleHue 3TOH TPYA0EeMKOCTH 110 CEMECTpaM) MpeICTaBIeHbI B
Tabuie 2.

Tabnuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIIIMHbI

B yueGHoi paboTs! Beero TpynoemMKoCTs 0 ceMecTpaM
Nel Ne2
1 2 3 4

Oowan mpyooemKocma oucyununbl, 9/ 324 5/ 180 4/ 144

3E/ (uac)

U3 nux uacoe npakmuueckoi no02omoeKu

AyoumopHnule 3anamus, BCEro vac. 32 16 16

B TOM YHCIIE:




nexrun (JI), (gac) 16 8 8
npakTuyeckue/cemunapckue 3anarus (I13), 16 8 8
(gac)

naboparopusie padbots (JIP), (dac)

KypcoBoii mpoekT (padota) (KII, KP), (dac)

9K3aMeH, (Jac) 18 9 9
CamocmosamenvHas paboma, Bcero (dac) 274 155 119
Buo npomesicymounoin ammecmauyuu. 3a4er, 9K3., k3 9K3.,
mudd. 3ager, sxk3amen (3ager, Audd. 3au, Ik3.) JK3., "

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIIUIUIMHBI ITO pa3/ieiaM U BUIaM 3aHSATHIA.
Paznensl, TEeMBl JUCHUTIIMHBI U KX TPYAOEMKOCTh IPUBEICHBI B TAOIUIIE 3.

Ta6ymma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYIOEMKOCTh

Jexuuu | 113 (C3)| JIP KII/KP

(gac) (gac) (gac) (uac) CP (uac)

Pazgenbl, TeMbI JUCITUTIIMHEI

Cewmectp 1

Pazoen 1. Teopus npedenos

Tema 1.1. OcHOBHBIE I€MEHTapHBIC (PYHKIINH.
YucnoBble MHOXKECTBA.

Tema 1.2. Tlpeaen GbyHKIUYU OpU

HEOTpaHMYEHHOM pocTe aprymMenTta. Teopemsl o 2 2 35
npenenax.

Tema 1.3. Tlpenen pyHKIMU B TOUKE.
HenpeppiBHOCTB. 3aMedaTenbHbIe MPeIebl

Paszoen 2. Jlugpghepenyuanvroe ucuucnenue
Tema 2.1. Onpenenenue npou3BoaHou. Ee
F€OMETPUYECKUN U MEXAHUYECKUI CMBICII.
Tabnuia npou3BOAHBIX, YaCTh 1.

Tema 2.2. llpaBuna guddepeHInpoBaHus.
[Ipown3BoHas C0KHON (QYHKIIMH, TPOU3BOIHAS
obpatHoi ¢pyHkuuu. Tabauia nponu3BOIHBIX,
4acTh 2.

Tema 2.3. IIpou3BOJHBIE BBICIIUX MOPSAKOB. 3 2
Teopemsl 0 muddepeHIpPyeMbIX PYHKIMSIX.
Tema 2.4. llpaBuino Jlonurans. ®opmyna
Tennopa.

Tema 2.5. 1uddepennuan yHKIIUU IEPBOTO
nopsaka. Jnddepennnans BEICIINX TOPSAKOB.
Tema 2.6. ViccnenoBanue GyHKIMI ¢ TOMOLIBIO

IMPONU3BOJHBIX

60




Pazoen 3. Hnmeepanvnoe ucuucienue

Tema 3.1. TlepBooOpa3zHas. HeonpeneneHHbII
nuHTerpan. CBolicTBa HEONPEAETIEHHOTO
UHTErpana.

Tema 3.2. Tabnuna unTerpainos. Merox
3aHeceHus nmoJ 3Hak nuddepennuana. Meroa
3aMeHbl IEPEMEHHOM WHTETPUPOBAHUSI.

Tema 3.3. InTErprpoBaHUE MO YaCTSIM.
WuTerpupoBanne pallioOHATbHBIX BbIPAXKEHHIH.
Tema 3.4. InterpupoBanue
TPUTOHOMETPUYECKHUX BBIPAKECHUIA.

Tema 3.5. OnpeneneHHbld HHTETPAJL.
Onpenenenuie U CBOMCTBA.

Tema 3.6. VIHTerpan c nepeMEeHHbIM BEPXHUM
npenenom. @opmyna HeroToHa - Jleiibauna.
Tema 3.7. HecoOCTBEHHBIE HHTETPAJIBI.

Tema 3.8. IlpunoxeHus onpeneaeHHoro

HHTErpaia.

60

Uroro B cemectpe:

155

Cemectp 2

Pazoen 4. Qynxyuu neckorvkux nepemerHHvIx
Tema 4.1. DyHKIUSA HECKOJIBKUX EPEMEHHBIX.
OcHoBHbIE OHATHS. HenpepbIBHOCTS.
Tema 4.2. luddepennupoBanue GyHKIUHA
HECKOJIbKUX NIEPEMEHHBIX. YacTHbIE
npousBoaubie. Juddepennman. [IponsBognas
cloKHOM (yHKIMH. YacTHBIE TPOU3BOIHBIC
BbICIIKX NOpsAakoB. opmyna Tensopa.

Tema 4.3. ViccnenoBanue GyHKIUN

HECKOJIBKMX MTEPEMEHHBIX.

50

Paszoen 5. Jlughghepenyuanvuvie ypasnenus
Tema 5.1. {uddepennuanbubie ypaBHEHHUS
nepBoro nopsaka. OCHOBHbBIE MOHATHSI.
HuddepenunansHble ypaBHEHUS C
pasessoImUMUCs epeMeHHbIMU. OJTHOPOAHbIE
muddepeHIManbHble YpaBHEHUS IEPBOTO
Hopsi/IKA.
Tema 5.2. Jluneiinsle quddepeHuraibHbe
yYpaBHEHHS IIEPBOTO TMOPSIKA. Y paBHEHUE
bepuymu. luddepennnansusie ypaBHeHUs
BBICHINX TIOPSIIKOB, JTOIYCKAIOIINE TIOHIKEHUE
Hopsi/IKa.
Tema 5.3. JIuneitHble 0THOPOIHBIE
nuddepeHranbHble YpaBHEHHS ¢ TOCTOSHHBIMU
kod(ppurmentamu. JInHETHBIE HEOTHOPOIHBIC
muddepeHnranbHble ypaBHEHHS BBICIIMX

MOPSIKOB.

50




Pazoen 6. Paowl

Tema 6.1. Yucnossie psiabl. OCHOBHBIE
onpeneneHus. PAsbl ¢ MonoXUuTEIbHBIMU
yneHamu. [Ipusnaku Jlanam6epa n Komn.

Tema 6.2. Heobxoaumblii npusHak. [IpuzHaku
cpaBHeHuUA. MHTerpanbHbiii npusHak Koru.
Tema 6.3. 3HaKONIEPEMEHHBIE PSbI.
AOGcomioTHas U ycinoBHas cxogumoctu CBoicTBa
abcomoTHO cxoasamuxcs panoB. [Ipuznak

JleriOHuIIA.

Tema 6.4. dynkuronansHble psiabl. O6macTh

CXOJIMMOCTHU. PaBHOMEpHAasi CXOJIUMOCTb.

Crenennbie psanbl. UHTepBasl cxoguMocTtu. 1Tema

6.5. CBoiicTBa CXOISAIIMXCS CTETICHHBIX PSI/IOB.

Tema 6.6. Psawl Teiinopa u Makiiopena.

Tema 6.7. Pag @ypbe nepuoaudeckoit GyHKIIUH.
Tema 6.8. Psig @ypbe 4eTHOU U HEYETHOU

hyHKIIHH.

Hroro B cemectpe: 8 8 119

Hrtoro 16 16 0 0 274

4.2. CopnepxaHue pa3/ieJioB U TEM JIGKIIMOHHBIX 3aHSATUH.
Conepxanue pa3esioB ¥ TeM JICKIIMOHHBIX 3aHITHIA ITPUBEICHO B TA0IHIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep paznena

HasBanue u conep:xanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

Paszoen 1. Teopus npedenos

Tema 1.1. OcHOBHBIE 37IeMeHTapHbIe GyHKINU. YncIoBbIe
MHO)KECTBA.

Tema 1.2. llpenen GpyHKIUH IPU HEOTPAHHYCHHOM POCTE

aprymeHnTa. Teopemsl 0 mpeenax.
Tema 1.3. llpenen GpyHkiuu B Touke. HempepbIBHOCTS.
3ameuaTesbHbIE PEeEIbI.

Pazoen 2. Jlughgpepenyuanvroe ucuucnenue

Tema 2.1. Onpenenenue npon3BoAaHoi. Ee reomerpuueckuii u
MeXaHU4ecKui cMbIci. Tabauia mpou3BOIHBIX, YacTh 1.

Tema 2.2. IlpaBuna nuddepenunpoBanus. [Ipouszonnas
CJIOKHOM (hyHKIIMHM, TpoU3BOHAs oOpaTHON (pyHKkuMu. Tabnuma
MIPOU3BOJIHBIX, YaCTh 2.

Tema 2.3. IIpon3BoiHbBIE BBICIIUX MOPSAKOB. Teopemsbl 0

mubdepeHIMpyeMbIX QYHKINAX.

Tema 2.4. llpaBuino Jlonurtans. ®opmyna Teinopa.

Tema 2.5. luddepenuman GyHKIUU IEPBOrO NOPsIIKA.
Huddepenunansl BHICIIUX TOPSAKOB.

Tema 2.6. ViccnenoBanue QyHKINI ¢ TOMOIIBIO TPOU3BOTHBIX.

Pa3zoen 3. Humeepanvnoe ucuucnenue

Tema 3.1. IlepBooOpa3znas. HeonpenenenHblii HHTErpaJl.
CBolicTBa HEONPEAECICHHOTO HHTETpaa.

Tema 3.2. Tabnuma uHTETpanoB. MeTo 1 3aHEeCEeHHUs 10| 3HAK
muddepennmana. Meros 3aMeHbI IEPEMEHHON UHTETPUPOBAHUS.
Tema 3.3. InterpupoBanue 1o yactsaMm. MIHTerpupoBanue




paloHaIbHBIX BHIPAKEHUH.
Tema 3.4. HTErpupoBaHrEe TPUTOHOMETPUYECKUX BHIPAKCHUH.

Tema 3.5. OnpenenenHsiii naTerpan. OnpeaeieHue U CBOMCTBA.
Tema 3.6. InTEerpain ¢ nepeMeHHBIM BEPXHUM MPEICTIOM.
dopmyna Hetotona- JleiiOHua.

Tema 3.7. HecoOCTBEHHbBIE UHTETPAJIBL.

Tema 3.8. IlpunoskeHus ONpeAeIiCeHHOr0 UHTErpalia.

Pa3zoen 4. Dynkyuu neckonbkux nepemenHvix

Tema 4.1. yHKIUSA HECKOJIBKUX NTEpEMEHHBIX. OCHOBHbIE
noHsTus. HermpepbIBHOCTS.

Tema 4.2. QuddepennupoBanne GpyHKIIUN HECKOIBKHUX
nepeMeHHbIX. YactHble nmpousBoanble. duddepennnar.
[TpousBoaHas ciokHON QyHKIMH. YacTHBIE TPOU3BOIHBIC
BbICIIKUX MOpsAAKoB. @opmyna Tewsopa.

Tema 4.3. ViccnenoBanue QyHKIIMH HECKOJIBKUX MEPEMEHHBIX.

Paszoen 5. /lughghepenyuanvuvie ypasnenus

Tema 5.1. luddepennmaibHbIe YpaBHEHHS IEPBOTO MOPSIIKA.
OcHosnble noHaTus. Juddepenmanbupie ypaBHEHHS €
pa3AeIsAIomUMUCS epeMeHHbIMU. O THOPOIHbIE
muddepeHIranbHbIe YpaBHEHUS IEPBOTO MOPAIKA.

Tema 5.2. Jluneitapie quddepeHnnanbaple ypaBHEHHS IEPBOTO
5 nopsiaka. Ypasuenue bepuymnu. Juddepennmansunie
YPaBHEHHUS BBICIINUX TOPSIKOB, TOITYCKAIONINE IIOHUKCHHEC
MOpsIKA.

Tema 5.3. JIuneiinple ofHOPOIHBIE TU( G EepeHITUATbHBIC
YpaBHEHHUS C TOCTOSTHHBIMU KO3 duimeHTamu. JInHelnole
HeoTHOpoaHbIe MU depeHInaTbHbIC YPABHCHHS BHICIITHX
TTOPSITKOB.

Paszoen 6. Paowi

Tema 6.1. Yucnoseie psabl. OCHOBHBIE onpeeNeHus. Pael ¢
NOoJOXKUTENbHbIMY wieHaMH. [Ipu3naku anam6epa u Kommn.
Tema 6.2. Heobxonumblit npu3Hak. [Ipu3Haku cpaBHEHUS.
WuTerpanbubiil npuzHak Komm.

Tema 6.3. 3nakornepeMeHHbIe psiibl. AOCOTIOTHAS U YCIIOBHAS
cxogumoctu CBoiicTBa adCONIIOTHO cxoasimuxcs psaos. [IpusHak
JleiibHuna.

Tema 6.4. ©ynxuuoHanbHbIe paabl. O0IaCTh CXOTUMOCTH.
PaBHOMepHas cxogumocTb. CreneHHsble psiabl. UHTEepBan
CXOJUMOCTH.

Tema 6.5. CBOMCTBa CXOIALINXCS CTENIEHHBIX PAIOB.

Tema 6.6. Paapl Teinopa u MaknopeHa.
Tema 6.7. Psn @ypbe nepuoanyeckoit pyHKINU.
Tema 6.8. Psng @ypbe 4eTHOM U HEYETHON (QYHKIIHMH.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 5.




Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 aux Ne
Ne | Temsbl npaktuueckux | Popmbl NPAKTUUYECKUX | TpydOEMKOCTh, |IPAKTUYECKOU |pa3aeiia
/11 | 3aHsTHI 3aHATUN (gac) MMOJATOTOBKH, | JIHUCITHII
(dac) JIUHBI
Cemectp 1
Tema 1.2. Ilpenenst Paz6op 3amay mox
paIMoHaIbHBIX PYKOBOJICTBOM
1 BBIpOXCHHUI Ha MIpEno1aBaTelis, 1 1
OECKOHEUYHOCTH U B CaMOCTOSTEILHOE
TOYKE. perIeHue 3a1a49
Tewa 1.3 Paz6op 3amau nojx
o OBOJICTBOM
OKBUBaJICHTHBIE PYKOBOZ
2 OECKOHEUYHO MalIble TpenofaBaTeil, 1 1
Yoo e ' CaMOCTOSITEILHOE
' pelieHue 3aaa4
Tona 2.1 Paz6op 3amay mox
o OBOJICTBOM
IIpousBoaHkIE. PYKOBOA
3 Mpasia MIpEno1aBaTeis, 1 2
p CaMOCTOSITEILHOE
muddepeHpoBaHus
pelIeHue 3a1a49
Pa30op 3anau nox
Tema PYKOBOJCTBOM
4 2.2 .Ilpon3BoaHas MperoaaBaTels, 1 2
CIIOKHOU (DYHKIIUU CaMOCTOSITEILHOE
pelieHue 3aaa4
Paz6op 3amay mon
OBOJICTBOM
Tema 3.1. TabnuuHoe PYKOBOI
5 HHTErPUDOBAHILE MIpEno1aBaTelis, 1 3
pHp CaMOCTOSITEILHOE
pelieHue 3aaad
Paz6op 3amay monx
Tema 3.2. BHeceHue | pyKOBOACTBOM
6 | mox 3HaK peroaBaTels, 1 3
muddepennmana CaMOCTOSITENIBHOE
pelreHue 3aaa4
Tema 3.3. 3ameHa Pasbop sanas non
T OBOJICTBOM
MIEPEeMEHHOM. PYKOBOI
7 MpenoiaBarels, 1 3
WuTerpupoBanue mo
4ACTSM CaMOCTOSITEILHOE
pelieHue 3aaa4
Tewa 3.4 Pa3bop 3amau nmox
. OBOJICTBOM
WNuTerpupoBanue PYKOBOI
8 ALHOHATBHBIX MpenoiaBaTels, 1 3
g) - CaMOCTOSTENLHOE
yH pelreHue 3aaa4
Cemectp 2
Paz6op 3amau nmox
OBOJICTBOM
Tema 4.1. YacTHbIE PYKOBOZ
9 N — MpenoiaBarels, 0,5 4
p CaMOCTOSITEILHOE

PCIICHUC 3a/1aY4




Paz6op 3amay mox

Tema 4.2. YactHble PYKOBOJICTBOM
10 | mpousBoHBIC MIpEno1aBaTeis, 0,5
BBICIIIUX TOPSIIKOB CaMOCTOSITEIIbHOE
pelieHue 3aaau
Pa30op 3anau no
Tema 4.3.9xkcTpemMym p 33 A
PYKOBOJICTBOM
byHKIIUN
11 MpEIoJaBaTes, 1
HECKOJIbKUX
CaMOCTOSITENIbHOE
MIePEMEHHBIX
pelieHue 3aaa4
Tema 5.1. Pemienue
Qg QepeHIranbHbIX
ABHEHU MEPBOTO
P p Paz6op 3amay nojx
nopsinka. Oomue u
PYKOBOJICTBOM
12 | AACTHBIC PCLICHIL MpenoiaBaTelis 0,5
Atonomublie 1Y, P ’ ’
CaMOCTOSITENIbHOE
Y c pazneneHHbIMU
pelieHue 3aaa4
uc
pa3aeNsIoIUMUCS
MIEPEMECHHBIMU
Tema 5.1. Pemienue
Pa30op 3anau nox
OHOPOAHBIX Y
PYKOBOJICTBOM
MIEPBOTO MOPSIJIKA U
13 MperoaaBaTels, 0,5
Y KoTtopbie MOKHO
CaMOCTOSITENIbHOE
MIPUBECTH K
pelieHue 3aaa4
OJTHOPOJTHBIM
Tema 5.2. Jlunetinpie | Pa3z6op 3amay non
nuddepeHInaTbHBIC | PYKOBOJICTBOM
14 | ypaBHEeHHS IEpBOTO MIpEno1aBaTeis, 0,5
MOps/IKA. YPaBHCHHS | CAMOCTOSITEIIEHOE
bepnymu pelieHue 3aaad
Tema 5.2.
Paz6op 3amay mon
Huddepenunanbuble
PYKOBOJICTBOM
YpaBHEHHS B ITOJTHBIX
15 peroaaBaTels, 0,5
muddepeHnmanax.
VHTerpupyromuii CaMOCTOSITENIbHOE
pelreHue 3aaa4
MHOXKHUTEJIb.
Tema 5.2.
Paz6op 3amay mon
HuddepenunanbHble
PYKOBOJICTBOM
YPaBHEHHUS BBICIIIAX
16 IperoaBaTels, 0,5
MOPSATIKOB,
CaMOCTOSITENIbHOE
JIOITYCKAIOIINE
pelreHue 3a1a4
MTOHIKEHUE TIOPSAKA
Tema 5.3. JIuneitnbie
Paz6op 3amau monx
HEOJIHOPOIHbBIE
nuddepeHnnagbHbIe PYKOBOACTBOM
17 p HpernoaaBaTes, 0,5
ypaBHEHUS C
CaMOCTOSITENIbHOE
MTOCTOSTHHBIMH elLeHIe 3a1aY
Koy punreHTaMu P A
Tema 6.1. Pangsl ¢ Pasbop 3amau nox
18 | momoOKUTETHHBIMHU PYKOBOJICTBOM 0,5
yreHamu. [Ipu3Haku | mpemojaBaTens,




JHamambepa u Komm | camocTosTenbHOE
pelieHue 3aaa4
Tema 6.2. Psanpl ¢
MOJI0KUTEILHBIMA Paz6op 3amay noj
YJICHAMH B PYKOBOJICTBOM
19 | 3HakonepemeHHbIE npenojaBaTels, 0,5 6
psanel. HeoOXoauMBblil | caMOCTOSITENHHOE
MPHU3HAK U TIPU3HAKU | PEIIeHUE 3a7a4
CpaBHEHHUS.
Pa30op 3anau nox
PYKOBOJICTBOM
20 Tema 6.4. npenojaBaTes, 1 5
CreneHHBIC PSIBI CaMOCTOSTEIIBHOE
pelieHue 3aaa4
Pa30op 3anau nox
Tema 6.6. Paapl PYKOBOJICTBOM
21 | Teitnopa u nperoiaBaTeds, 1 6
MakiopeHa. CaMOCTOSTEIIBHOC
pelieHue 3aaa4
Bcero 16
4.4, JlabopaTopHbIC 3aHATHS
Tewmbl JTab0opaTOPHBIX 3aHATHH U UX TPYIOSMKOCTh PUBEACHBI B TAOHIIC 6.
Tabnuna 6 — JlabopaTopHble 3aHATHS U UX TPYJOEMKOCTh
N3 maux Ne
e HanmenoBanue 1abopaTopHBIX padboT Tpynoemxocts, | npakTiieckoi | pasiena
/11 (gac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.5. BbrInosHeHHEe KypcoBOro NMpoeKkTa/ KypcoBoi paboThI
VY4eOHbBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarouIuxcs
Bunsl camoctosTensHON paboThI U €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe 7.

Tabmuna 7 — Bunbel camocTosTenbHON pabOThI M €€ TPYA0EMKOCTh

Bun camocrosiTensHO# paboTh BE(:;O’ Cewmectp 1, uac Cemectp 2, yac
1 2 3 4
W3ydeHue TeopeTHUecKOoro MmaTepuania 120 60 60

nqucrumuiiael (TO)

KypcoBoe npoextuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)




Brimonaenue pedepara (P)

[ToaroroBka K TEKyIIeMy KOHTPOJO

ycneBaemoctu (TKY) 60 30 30

Jomamnee 3aganue (/13)

Kontposbabie paboTsl 3a0unnkoB (KP3) 20 10 10

IToaroroBka K mpoMexXyTOYHOU

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

5. IlepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENTbHON PabOThl 00yYaroIuXCs MO JUCUUTUIMHE (MOJTYJIIO)
Y4eOHO-METOIMYEeCKUE MaTepHalbl ISl CAMOCTOSITEIIbHONH Pa0OThI OOYYaIOUIMXCSl yKa3aHbl B
IL.II. pa3zaenoB 6-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX W3JaHUN
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeIeH B Tabaule 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

KonnuectBo
9K3EMILISPOB B
Uﬁﬂg;[% cc bubnuorpaduueckas ccplika OuOIIMoTEKE
(KpoMe 3JIEKTPOHHBIX
IK3EMILISIPOB)
Briciiast matemartuka. Psiasbr:
yuebHoe nocobue / FO. A.
I'yeman, C. I1. IlombrTkuH, A. O.
517
I 9% Cwmupnos; C.-Iletep0. roc. yH-T 167

a’POKOCM. MPUOOPOCTPOCHHUS. -
CIIo. : U3g-Bo I'YAIL 2015. - 77
C.

Duxrenromnsit .M. OcHOBEI
https://e.lanbook.com/book/507392 MATEMATHHACCKOTO aHami3a. B 2-x OBC Jlanb
TT. Tom 1-b1ii - Cankr-IleTepOypr:

Jlann, 2026.- 448c.

Duxrenromnsit .M. OcHOBEI
https://e.lanbook.com/book/507393 MATCMATHHEECKOTO aHasa. B2-x OBC Jlanb
TT. ToM 2-1 - Cankr-IlerepOypr:

Jlann, 2026. - 464c.

COopHUK 3a/1a4 10
MaTeMaTHYECKOMY aHaau3y. Tom
2. Unrerpansl. Paapl: yueo.
nocob6ue / JI.JI. KynpsiBues [u
ap.]. - Mocksa : ®u3Martiur,
2021. - 504 c.

https://e.lanbook.com/book/185639 9BbC Jlaub

bepmant A.®. Kpartkuii kypc
https://e.lanbook.com/book/210707 | MATSMATHICCKOTO afaisa. [ AD. 9BC Jlanp
bepmant, U.I'. ApamanoBuu. -

CII6.: JIans, 2010. - 736 c.

Maxkaposa M.B., ITombitkun C.I1.
IIpumeHeHue

g depeHINaTbHBIX YPaBHEHHM

JUIsl pEIICHUs TPUKJIAIHBIX 3aa4:

YVIK 517.9 50



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

yuae0.-meTto. mocobue/ M.B.
Maxkaposa, C.I1. IlToMbITKHH. —
CII6.: I'YAIL, 2021.- 45c.

2Kab6ko, A. II.
Jubdepennmanbapie ypaBHEHUS
U YCTOHYMBOCTB: yueOHuk / A. I1.

2Kaobko, E. /1. Koruna, O. H.
UmxoBa. — Cankr-IlerepOypr:
Jlanp, 2022. — 320 c.

https://e.lanbook.com/book/211928 9BC Jlanp

7. TlepedeHb 3JIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
MH()OPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOI ceTH «VHTepHeT»
[epeuenn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH()OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHeT», HEOOXOMUMBIX [UIi OCBOCHHUS HCIHILUINHBI
npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepeueHb JIIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHET»
URL anpec HaumenoBanue
https://pro.guap.ru/ DJeMeHTHI 3JIEKTPOHHOTO Kypca M0 AUCHUIIINHE pa3MelleHbl BHYTPU
OUOC I'VAII «MuTerpupoBanHas cpefa 00y4eHHs»
https://Ims.guap.ru Buieokypc JeKIuii ¢ MyJIbTUMEINHHBIMA MPE3CHTAIIUAMHE I10
JUCLIUIUIMHE pa3MellleH CUCTeME AUCTaHIMOHHOro o0yueHus ['Y ATl
https://Ims.guap.ru OmnutaiiH-Kype 10 AMCHHUIUIMHE Pa3MEIIeH CHCTEME TUCTaHIIHOHHOTO
obyuenus ['YAIIL

8. Ilepeuens HHPOPMATMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHUS, HCHOJIB3YEeMOTr0 NpPH OCYIIECTBICHUU
00pa30BaTEILHOTO MpoIecca M0 JUCIUIIIHHE.
[lepedyeHpb UCONB3yeMOro IPOrpaMMHOro obecrieueHus npejacTasieH B Tadauie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

No /1t HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb HH(OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTeIHLHOTO MPoIlecca Mo AUCIUILTHHE

[Tepeuens WCTONB3yeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABJICH B
Tabmmite 11.

Tabmuna 11— Ilepeuens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB MaTepHaTbHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW Il  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO Mpoliecca Mo AUCHUILINHE, TPpecTaBieH B Tabnuuel?2.

Ta6muma 12 — CoctaB MaTepuanibHO-TEXHHUECKOM 0a3bl



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

Ne HanmeHnoBanue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH)

1 VYyeOHas ayuTOpHS IS 3aHATUH JICKIIMOHHOTO THTIIA, 3aHATUN yi. 'actenno, 1. 15,
CEMHHAPCKOTO THIIA, TPYIIOBBIX U WHAUBUIYATbHBIX
KOHCYJIbTAIIUH, TEKYIIIETO KOHTPOJIS U IPOMEKYTOUHOM
arrectauuu. OcHammenue: Crennanu3upoBanHas MeOeb;
TEXHUYECKHUE CPEACTBA OOYUCHUS, CITYKAIIHUE JIJIst
npeacTaBiIeHus yueOHoM nHpopMay O0IbIION ayAUTOPUH;
Ha0Op JEMOHCTPAIIMOHHOTO 000PYI0BAHUS

2 | YueOHas ayauTOpus AJIS IPAKTHUECKUX 3aHATHH, 3aHATHIA 24-12, yn. 'actemno, A.
CEMHUHAPCKOI'0 TUIIA, IPYIIOBBIX U UHAUBUYaIbHbBIX 15
KOHCYJIbTAIlU}, TEKYILETO KOHTPOJISA U IPOMEKYTOUHON
arrectauuu. OcHamenue: Crennanu3upoBaHHas MeOelb;
TEXHUYECKUE CPEICTBA OOYUEHUS, CIyXKaIUe JUIs
IpeJCcTaBiIeHUs yueOHOM nHpopmMay 60IbLION ayAUTOPUH;
MIEPEHOCHOM HA0OP IEMOHCTPAIIMOHHOTO 000PYI0BAHMS

10. OueHo4HBIE CpeICTBA TSI IPOBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJS TPOBEACHHSI IPOMEKYTOUHOM aTTecTaluu
00yJaromuxcs 1Mo JUCIUTUINHE TPUBEACH B Tadbmuie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOUYHOM aTTeCTAIH

Buza npomexyTo4HON arTecTaluu [lepedyeHp OLICHOYHBIX CPEACTB

Crnucok BOMPOCOB K 9K3aMEHY;
DK3aMeHaIMOHHbBIC OUICThI*;
3agauu;

TecThl.

DK3aMeH

[Tpumevanue: *sK3aMeHAIIMOHHBIE OMIIETHI (POPMHUPYIOTCSI HA OCHOBE BOIIPOCOB U 3aj1au Tabauis 15.

10.2. B kadyecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuibHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas nmpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

Or11eHKa KOMITETEHITUH

XapakrepucTrka chOpPMUPOBAHHBIX KOMIIETEHIIA
5-0ayutbHAs mIKaIa P P (opmpo

OO6yuaromuiicst:

— TJIyOOKO U BCECTOPOHHE YCBOMJI MPOTPAMMHBIN MaTepua;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHHO U TPAMOTHO €T0 M3JIaraer;

— ONHUpasiCh Ha 3HAHHWS OCHOBHOW U JOMOJHUTENHHOU IUTEPATYpHI,
«OTJIMYHOY TECHO CBS3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKEHUS C MPAKTHICCKON
«3aUTEHOY NESATEIILHOCTHIO HAIPABJICHHUS;

— yMeso 000CHOBBIBAET M ApTYMEHTUPYET BBIJBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOIBI M 00O0OIIEHHS;

— CBOOOJTHO BJIQJIEET CUCTEMOM CIEIUATU3UPOBAHHBIX MTOHATHM.

— paBuIIbHO BRIMOJTHII OT 90% 1m0 100% TecToBBIX 3aaHui .




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapakTepucTuka chopMUPOBAHHBIX KOMIIETEHIUMA

(XOPOLIO»
(Ga4uTCHO»

OOyyJarommiics:

— TBEPAO YCBOWJI IPOrPAMMHBIN MaTepHall, FPAMOTHO M IO CYIIECTBY
W3JIaraeT €ro, ONMMPasCh Ha 3HAHUS OCHOBHOM JINTEPATYPHI,

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIE 3HAHHUS C MPAKTUYECKOM JeATEIbHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHBIC MTOJIOKEHNS,

— JIeJaeT BBIBOJIBI U 0000IIEHMS;

— BJIQJICET CUCTEMOMN CIEeMAIU3UPOBAHHBIX TOHITHIA.

— npaBWIbHO BBIMOIHWI OT 70% 110 89% TeCcTOBBIX 3aaHu .

— o0yyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBINA MaTepual,
[0 CYILIECTBY M3JaraeT €ro, ONupasch Ha 3HAHUS TOJILKO OCHOBHOM
JUTEPATYPHI;

— JIOITyCKaeT HECYIECTBEHHbIE OIMOKN U HETOYHOCTH;

«YIOBJICTBOPUTEIILHO» — UCHBITBIBACT 3aTPYAHCHHUSA B IPAKTHYECCKOM IIPUMCHCHHUU 3HAHUI

(Ga4uTCHO»

HaIPaBJICHUS;

— cl1abo apryMEHTHPYET HAyYHBIC MTOJIOKCHHUS,

— 3aTpyJHsCTCs B (POPMYITMPOBAHUHU BBIBOJIOB M 000OIIICHNUH;

— YaCTUYHO BJIAJICET CUCTEMOM CIIeIMATU3UPOBAHHBIX TOHSITHIH.
— IPaBMWJILHO BRIMOJIHWI OT 51% 10 69% TecToBBIX 3aMaHuii .

— o0yyarouuiicss He YCBOWJI 3HAYMTEIBbHOM YacTH MPOrpaMMHOIO
MaTepHana;
— JIOIYCKaeT  CYLIECTBEHHblE  OIIMOKM W HETOYHOCTH  IpHU

HCYIOBJICTBOPUTCIIbHO» | pACCMOTPCHUUN np06neM B KOHKPCTHOM HaIIPaBJICHUU,

HEC 3a4YTCHO»

— UCTIBITBIBACT TPYAHOCTH B IIPAKTHYECKOM IPUMEHEHUH 3HAHHIA,
— HE MOKET apryMEHTHPOBATh HAYYHBIC ITOJOXKCHUS;

— He (popMyIHpYeT BHIBOJOB U O0OOIICHHIA.

— IPaBHJILHO BBINOIHMI MeHee 51% TeCTOBhIX 3aaHui .

10.3. TunoBbie KOHTPOJILHBIE 3aJJaHUS WU UHBIC MATCPUATIBI.
Bormpocs! (3amaun) ajis sKk3aMeHa mpeICcTaBIeHbI B Ta0bnuie 15.

Tabnuna 15 — Bonpocs! (3aga4un) 11 9K3aMeHa

x>3 2x% —TX+3

lim

3x* —4x—4
x>2 2% —3X —2

Ne Kog
[Tepeuens BonpocoB (3a7a4) A7 SK3aMeHa
/1 WHJIUKAToOpa
Cemectp Nel
. 3x%_bx—2 YK-1.3.2
1. Beruucauts npegen lim——
x>0 X°+X—8
1.
. 2X*—4x—6
2. Boraucnuts npegen lim———
x>3 2X° = 7X+3
Kakue u3 npeacTaBiIeHHBIX HUXKE MTPEJIEIOB MOTYT ObITh BBIYMCIICHBI YK-1.V.2
METOIOM JIeJICHHUs Ha OOJIBIIYIO CTETICHb IEPEMEHHBIX ?
. 3x* -bx
a) lim———
x>0 X° 42X
2.
. 2X*—4x—6
b) lim———




_y2
d) "mx2+—x+6
x-3 2X° —5X -3

X =2XP—X+2
e) lim

xo>n X —TX+2

Kakas ¢yHKIMS Ha3bIBaeTCSl HEMIPEPBIBHOM B TOUKE Xo?

VK-1.B.2

Yemy paBHa cyMMa KOHEYHOTO YHclia OECKOHEYHO MalbIX (PYHKINNA?

YK-2.3.1

Teno aBuxkeTcs 1o 3akoHy S(t) =5t +1. Uemy paBHa ckopocTh V(t) B
MOMeHT BpeMeHH t =17? 3anumure HOMep BEpHOTO OTBETA.

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

VK-2.V.1

1) BrrumciuTe NPOM3BOAHYI0 GYHKINH Y = X* + 4"

2) Bepuo nu yrBepxaenue: «I[Ipor3BomHas CyMMBI IBYX
middepeHMpyeMbIX QYHKIHMN paBHA CyMME MPOU3BOAHBIX 3THX
¢bynkuuit»y. OTBET apryMeHTHpYHTE.

VK-2.V.3

Haiigure dopmyny ¢ ommbkoii. ApryMeHTUPYHTE CBOM OTBET.

[

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

N

. (U)EV(X))'=u' (X):V'(X)
- (U(x)-v(x))=u’(x)-+V'(x)
(U(X)) ,_ U CQv(x) —v'(X)u(x)

V(X) V2 (X)

w

VYK-2.B.2

1) HaiimuTe mpou3BoHY0 (PyHKIIMH

y =5c0s(7 +8x) +7x—8

OIIK-1.3.1

HpOBepre SABJISICTCA JIX BBIPAXKCHUC

1
2-\J2—65sin(7 +4x) (F24)cos(7 +4x)

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

y:

OIIK-1.V.1

10.

3anumuTe ypaBHeHHE KacaTeabHOU K rpaduky GyHKIUN y=x3-2
B €r0 TOUKe ¢ adcmuccon Xo= 1

OIIK-1.B.1

11.

ITycth B Touke (Xo, Yo) mepecekarorcs ase kpuBbie Y=f(X) u y=g(x). Ooe
byukiun Y=f(X) u y=g(X) ©MeroT Mpou3BOHbIC B TOUKE (X0, Yo). Uemy
paBeH yroJjl MeX1y KPUBBIMH?

VK-1.3.2

12.

[TycTh moniokeHNE TOUKH MpH € ABUKEHUU 3a1aércs GyHkmuen S=S(t),
rae t — Bpemsi. Uemy paBHaA CKOPOCTh TOUKH? BrIMUIITe HOMEpP BEPHOTO
YTBEPIKIACHHSI.

YK-1.¥.2




a) CKOpOCTb TOYKH paBHa MPOU3BOAHON pyHKIHH S(t)
a) CKOpOCTb TOYKH paBHA BTOPO# MPou3BOoaHOM pyHKImMH S(t)

b) Ckopocts Touku paBHa auddepenimany Gynkuun S(t)

13.

ITycts Gyuknus y = f(X) 3agana Ha uatepsaie (a, b). HazoBure ycrnosue
yObiBanus GyHkuuu y = f(x) Ha untepsaie (a, b).

YK-1.B.2

14.

[Tycts nuddepennupyemas byakuus y = f(X) 3a1ana Ha HUHTEepBaJe

(a, b).

HW3BecTHO, 4TO B TOUKE Xo HA MHTepBate (3, b) mpousBonHas hyHkiuu y
= f(x) paBHa Hym0. Kakux gaHHBIX HE XBaTaeT, 4YTOOBI yTBEPKIAATh, YTO
B 9TOH TOUYKE (PYHKIUS UMEET MAaKCUMyM?

YK-2.3.1

15.

Kakas npsiMast TMHUS Ha3bIBACTCS aCHMIITOTOM rpaduka GyHKIUN

y=f(x)?

VK-2.V.1

16.

Bepno 51, 4TO BBIpakeHUE
5 2 2 2
X -=x+=-x245
4 5

SIBnsercs pemeHnem I (5x° —2x2 ++/x?)dx ? Otser oGocnyiire.

YK-2.¥.3

17.

Beruucnuts HeonpeAeNEHHBIN UHTETPAI:

J'(Sx3 —2x? ++/x%)dx

VK-2.B.2

18.

BeiOepure MeTOl MHTErpUPOBAHUS U BEIYUCIUTE HHTETPal. Y KaXUTe
KaKOM METOJl MHTErPUPOBAHUS IPUMEHSIIN:

I 2xdx

X2 +3

OIIK-1.3.1

19.

BI)I‘-II/ICJ'II/ITI), IMPUMCHUB MCTOA MHTCTPHUPOBAHUS 11O HaCTAM:

j X C0S xdx

HazoBute kakoe-nmu6o nndpoBoe cpeacTBO, MPUMEHUMOE ISl PEeIICHUS
nanHoM 3amaun. OOOCHYITE Ball BHIOOD.

OIIK-1.V.1

20.

[IpouHTerpupyiiTe TPUrOHOMETPUUECKYIO (DYHKIIHIO

7

I COS Xdx
%

[TpounTterpupyire TPUrOHOMETPUIECKYIO (PYHKIIUIO

OIIK-1.B.1

Cemectp Ne2

YK-1.3.2

21.

Kakas pynkums z = f(X,y) Ha3bIBaeTCs HEMPEPHIBHOM B TOUKE

M, (%o ¥o)

YK-1.¥.2




22.

Kaxkas u3 GopMyi cootBercTByeT auddeperimany GyHKmun y=e<?
a) dy=2e?*dx

b) dy=e?*dx
c) dy=2e*dx

YK-1.B.2

23.

. 0z 0z
Haitaure yacTHbIE TPOU3BOIHBIC 8_ " 6_ byHKIHHA
X Yy

sin(3+8x—7y)
= Xy

VK-2.3.1

24,

Brimucats yciaoBue npu KOTOPOM BBIPaXKEHHE
P(x,y,z)dx + Q(x,y,z)dy+R(x,y,z)dz

npecTaBisieT coboi quddepernnan HekoTopoit GyHKIMU U(X,Y,Z).

VK-2.V.1

25.

Kaxkas Touka Ha3pIBaeTCs TOYKON MakcumyMma ¢pyHkuuu Z = f(X,Y) 2

YK-2.¥.3

26.

Haiitu nponsBoanyto GpyHKIUU

f(x,y)=B+5x*+2y* —7x%y*
HarnpasjeHuio kK Touke M (2,6)

)? B Touke K(1,1) mo

VK-2.B.2

27.

ChopmynupyiiTe HEOOXOAMMOE YCIOBHE IKCTPEMYyMa
muddepenmpyemoii GpyHkuuu 1Byx nepemeHHbix Z = f(X,y).

OIIK-1.3.1

28.

Kakoe ypaBHenue HazpiBaercs iudpepeHnnanbHbpIM ypaBHEHHEM
IIEpBOro nopsaka?

OIIK-1.V.1

29.

B xakom ciydae ¢pyukiust y=¢(x,C) (uwau ®(x, y, C) = 0), sisercs
o0ImuM perenneM nudGepeHnaTbHOr0 YpaBHEHUS IEPBOTO MOpsiAKa?

OIIK-1.B.1

30.

SBnsercs mu GpyHkuus x- + y* — 2x = € 0GUIUM pelleHneM
muddepeHnmansHoro ypapuenus X+yy' = 1?2

YK-1.3.2

31.

Haiigure obuue pemenus nuddepeHnanbHbIX ypaBHEHHH,
npeJcTaBiIeHHbIX HIbKe. HazoBuTe kakoe-nmmnbo 1udpoBoe cpencTso,
KOTOpPO€ MOKET OBITh IPUMEHEHO ISl pEIIeHUs JaHHOW 3aJJauu.

VK-1.V.2

32.

Pemmre 3anauy Komm npu HavanbHbIx yenoBusx: Y(1)=2 , T.e. HaliguTe
YacTHbIE perieHus auddepeHInanbHbIX YpaBHEHUH, TPeCTaBICHHbBIX
HUXKe

VYK-1.B.2

33.

Boimummre HoMep o1 KOTOPBIM PACIIONIOKEH Psif, Uil KOTOPOTO He
BBINOJIHSAETCS] HEOOXOMMBIH MPU3HAK CXOAUMOCTH?

» N°+3
b Z:—1n3+7

2) Z‘::l3_
) 2. 13n—

YK-2.3.1




2
2) Zw n°+3

n=1 n5 +1

34.

Kakue npusHaku ucciae1oBaHUS Ha CXOJIUMOCTD IPUMEHSIIOT JIJIs
YUCJIOBBIX PSIJIOB C MOJIOKUTEIBHBIMU YJICHAMU?
a) mpusHak Jlanambepa

b) npasuo Jlomurans
c) merox Kpamepa

d) npusnak Komu.

YK-2.V.1

35.

Ecnu psig cxoauTest, TO 4TO MOYKHO CKa3aTh 00 0OIIeM 4IeHE 3TOr0
pana?

VK-2.V.3

36.

Ecnu o0muii wieH psiia U, He CTPEMUTCA K HYIIO, YTO MOXKHO
YTBEPKIATh O CXOAUMOCTH psija?

VK-2.B.2

37.

OOmuii uneH psiga U, CTPEMUTCS K HYO. JJOCTaTOUHO JIM 3TOrO A4S
TOTO, YTOOBI YTBEPKAAaTh, UTO TAHHBIN P CXOAUTCS?

OIIK-1.3.1

38.

»  5n?
Lo 3n*-2
UccnenoBath maHHbIN psig HA CXOAUMOCTh. BriOepuTe MeTo

HCCIEA0BAHMS U3 CIIUCKA!
a) HHTerpaibHbli MPU3HAK CXOAMMOCTH

b) HeoOxoauMblii MPU3HAK CXOAUMOCTH
c) Ilpusnak Komu

d) Tlpusnak /lanambGepa

OIIK-1.V.1

39.

. (n-5)2"

I/ICCJ'ICI[OBaTB CXOAUMOCTD psAaa Z
" (5n+2)3"

OIIK-1.B.1

40.

[TycTh naH 3HaKO4YEpENYIOUIUNCS P Z:O:lun . Ecnu psan,

COCTaBJICHHBIN U3 a0COIIOTHBIX BEJIUYHUH |Un|, CXOAUTCS, TO YTO MOKHO
CKa3aTh O 3HaKouepeayromemcs psge? Boibepure BepHbIid OTBET.
a) Psacxomutes

b) Psn pacxomutcs

C) Psn cxoautcst abCOTIOTHO

YK-1.3.2

41.

Crenennsle psabl. UHTEpBal U paguyc CXOJUMOCTH.

1. Haiiti 001acTh CXOIUMOCTH psijia

Zx“ =14+ X+ X2+ X"+,
n=0

VK-1.V.2

42.

CreneHHOM psifg Z anX" CXOJIUTCS B TOUKE X0.UTO MOKHO
n=0

VK-1.B.2




yTBEPKIaTh 00 aOCOTIOTHON CXOJIMMOCTH ATOTO PsiZia B KAKI0H U3
TOUEK X, TaKHX, uTo | X |<| X, |?

43.

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

Teitnopa B OKPECTHOCTH TOUKU X = —2

VK-2.3.1

Bormpocsr (3amaun) nis 3avera / audd. 3adera mpeacTaBieHsl B Tadmie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3auera

Ne i/t

[Tepedyens BonpocoB (3amayv) 1yist 3adeta / nudd. 3auera

Kon
WHJUKATOpa

Y4eOHBIM IJIJaHOM HE IPESYCMOTPEHO

[lepedyenp TeM AJsl BBIIOJIHEHUSI KypCOBOTO MPOEKTa/ KYpCOBOW pabOThl IPEICTaBIICHBI
B Ta0auie 17.
Tabmuua 17 — IlepeueHs TeM /7151 BRINOJTHEHUSI KYPCOBOTO MPOEKTa / KypCOBOM pabOTHI

Ne i/t
paboThI

[TpumepHBIii TepeueHb TeM ISl BHITOJIHEHUSI KYpPCOBOTO MPOEKTa/ KypCOBOU

Y4eOHBIM IUTAHOM HE MIpEaAYCMOTPCHO

Bompocsl Ui mpoBeneHHs TPOMEKYTOYHOH aTTECTalli B BUAE TECTUPOBAHHUS
npeJcTaBieHbl B Tabnuie 18.

Tabmmna 18 — [IpumepHBbIii IepedeHb BOITPOCOB ISl TECTOB

WNuctpykmus: [IpounTaiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
Touxoii pa3peiBa GyHKIUU

. x=3
(x*+3)Inx
ABJIACTCA TOUYKA
1) 6
2) 2
3) 1
4) 4

Kitro4 ¢ mpaBUIbHBIM OTBETOM: 3

Ne
. Kon
[lepedyeHn TECTOBBIX 3alaHU
/ WHIUKaTOpa
1|
1. | 3aganue 3aKpBITOTO THUIIA C BBLIOOPOM OJHOTO MPABUILHOTO OTBETA YK-1.3.2
WNuctpykmus: [IpounTaiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
Beruncnure
npenen
_ 3x*—5x—2
lm———
x>n X4+ X—8
1) 1
2) 3
3) 15
4) -7
Kitro4 ¢ mpaBUIIBHBIM OTBETOM: 2
2. | 3amanue 3aKpBITOTO THIA C BELIOOPOM OJTHOTO MPaBUIHLHOTO OTBETA YK-1.V¥.2




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

y = x*-4* pasna:

1) 2x-4*In4

2) 2x-4

3) x-4"(2+x)

4) x-4*(2+xIn4)

Kitrou ¢ npaBusibHbIM OTBETOM: 4

VYK-1.B.2

3aaHue 3aKphHITOTO THUIIA C BELIOOPOM OJTHOTO MPaBUIHLHOIO OTBETA
Wuctpykuus: [IpounTaiite TeKCT, BBIOEPUTE OJUH IPABHILHBIA OTBET
AoOcnucca skcTpeMyMa QyHKITMH

y =8—X* + X paBHa

1) 8

2) 05

3) 1

4) -05

Ki1t04 ¢ mpaBUIIBHBIM OTBETOM: 2

VYK-2.3.1

3aanue 3aKphITOTO THIIA C BLIOOPOM OJJHOTO MPaBUIHLHOIO OTBETA
WNucrpyknus: [Ipountaiite TEKCT, BRIOEPUTE OJIMH MPABUIIBLHBIN OTBET
[Tpu kakux 3HaUEHUSAX apryMeHTa (PYHKIUS UMEeT

sxcTpeMyM Y = 2X°> —1,5X+5

1) 8

2) 05

3) 1

4) -05

Kittou ¢ mpaBunpHbIM 0TBETOM: 2,4

YK-2.V.1

3aanue 3aKphITOTO THIIA C BLIOOPOM OJJHOTO MPaBUIHLHOIO OTBETA
WNuctpykmus: [IpounTtaiite TEKCT, BRBIOEPUTE OJIMH MPABUIBHBIN OTBET
Breruncnure uaTerpal

J- dx
(1+ x*)arctg*x
) -t
arctgx

2) Inj]arctgx|+C

1
arctg’x
1

arctgx

Kittou ¢ mpaBuibHbIM OTBETOM: 1

+C

3) - +C

4) +C

YK-2.V.3

3a/iaHue 3aKpBITOTO THUIIA ¢ BLIOOPOM OJJHOTO MPaBUIILHOIO OTBETA
Wuctpykuus:[IpounTaiite TekcT, BEIOEPUTE OJMH MPABIIBHBIN OTBET
Brrancnute npou3BoaHy0 QYHKIIUU

y=(3-8x)°°

1) 0,5 (3-8x)5(-8)

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

YK-1.3.2




4) -4 (3-8x)%°

Kittou ¢ npaBuibHbBIM 0TBETOM: 1,4

3aanue 3aKpBITOTO THITA C BLIOOPOM OJTHOTO MPaBUIIBHOTO OTBETA
WNuctpykius: [IpounTaiite TEKCT, BBIOEPUTE OJIMH MPaBUIBHBIN OTBET
BrrurcnuTe mpou3BOAHYIO BTOPOTO MOPSAKA PYHKITHH

y — eSx—l

1) y=25""

2) y — eSx

3) y — 5e5x—l

4) 25

Kirou ¢ mpaBuiIbHBIM OTBETOM: 3

VK-1.V.2

3aaHue OTKPBITOTrO TUIA

Nuctpykius: [IpounTtaiiTe TEKCT ¥ 3aMUIIUTE OTBET

Hanmmure, kak Ha3pIBaeTCs MPOU3BEICHIE TIPOM3BOTHON (DYHKIUU H
MpUpaIIeHNs apryMeHTa

Ortger: .... pyHKUIHUH.

Kirou ¢ mpaBmiibHbiM oTBeTOM: nddepennnan

VK-1.B.2

10.

3alaHue OTKPBITOTrO THIA

Nucrpykuus: [Ipounraiite TEKCT U 3aNUIIATE OTBET

HanmmmTe, kak Ha3pIBaeTCS TOUKA Pa3phiBa, €CIIM CKAYOK (PYHKIIUU B 3TOU
TOYKE UMEET KOHEUHOE 3HAYCHHE.

OtBeT: TOYKa pa3phiBa ....

Kitrou ¢ nmpaBMIIBHBIM OTBETOM: BTOPOTO POJIa.

VK-2.3.1

11.

3aaHue 3aKpBITOTO THIIA HA YCTAHOBJIEHUE TIPABUIIbHOM
IIOCJIETI0BATEIbHOCTH

Wuctpykuus: [IpounTaiite TEKCT U yCTaHOBUTE MOCIEA0BATEILHOCTD
3anuiuuTe Mocie10BaTeIbHOCTh JEHCTBUI MPHU PEIICHUH 3a]1a4U:
Teno gBUXKeTCs M0 3aKOHY

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

A) nojcTaBUTh 3HaYeHUE BpeMeHH t=54ac B ypaBHEHUE NepeMeIeHus
b) BeIpazuth Bpems B CEeKyHIax

B) paznenuts nepemMerienue Ha BpeMs

') B3STH MPOU3BOIHYIO OT EPEMELICHUS

J1) noaCcTaBUTh B ypaBHEHUE IMPOU3BOJIHON 3HaUEHUE BPEMEHH

Kunrou ¢ mpaBuiibHbIM 0TBETOM: BB/

VK-2.V.1

12.

3agaHue OTKPBITOrO THUMA

Wuctpyknus:  IIpounrtaiite  TekcT WM 3alUIIUTE  Pa3BEPHYTBIN
000CHOBaHHBIN OTBET

Kakoii umMeeT BUJl ypaBHEHHUE KacaTeIbHOU K rpaduKy (HyHKIHH

y = x> — 2B ero Touke ¢ abcmuccoi Xo=1.

1) y=2x+4

YK-2.V.3




2) y=4x+3

3) y=2x-5

4) y=3x—4

K04 ¢ npaBuiabEbIM oTBeTOM: Y =3X—4 . Tak kak y'(X) =3x%,y'(1) =3u
y(@) =-1. ITostomy k =3,b=—-4.Torna y =3X—4- ypaBHeHue
KacaTeIbHOH K rpaduKy GyHKIMH Y = X° —2 B €ro TouKe ¢ abCIHCcCoit
Xo=1.

13.

3aanue 3aKpBITOTO THITA C BLIOOPOM OJTHOTO MPaBUIIBHOTO OTBETA
WNuctpykius: [IpounTaiite TEKCT, BBIOEPUTE OJIMH MTPABUIBHBIA OTBET
Breruncivre 3HaueHnEe MPOU3BOAHON BTOPOTO MOPSAKA

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

1) 0
2) -1
3) 3
4) -4
Kirou ¢ nmpaBuJIbHBIM OTBETOM: 4

VK-2.B.2

14.

3amanne 3aKpBITOTO TUIA C BBIOOPOM OJHOTO MPAaBHIIBHOTO OTBETA
Nucrpykuus: [Ipounraiite TeKcT, BEIOEpUTE OMH PABHIBHBIA OTBET
MHO0XecTBO epBOOOpa3HBIX (PYHKIHH

f (X) =—X—cos3xumeet BU/

1) 1 Xsin 3x—1c053x+C
3 9
2) 3xsin 3x+%c033x+c

3) 3xsin 3x—%cos3x+C

4) 3xsin3x+9cos3x+C
Ki1rou ¢ npaBuibHBIM OTBETOM: |

OIIK-1.3.1

15.

3ajaHue OTKPHITOTO TUIA
Wuctpyknusa:  IIpounrtaiite  TekCT M 3alMIIUTE  Pa3BEPHYTBIN

000CHOBAHHBINA OTBET
64

Ecnu OIIPCACIICHHOMY UHTCTpAly j IMPUMCHUTH TOACTAHOBKY
1

dx
NEE
X =1°%, TO OH pUMeET BUL. ..

© tdt

Ki1rou ¢ npaBuJIbHBIM OTBETOM: 6 I —
t+t

1

OIIK-1.V.1

16.

3aiaHue 3aKpBITOTO THUIIA ¢ BELIOOPOM OJJHOTO MPaBUIILHOI'O OTBETA
Wuctpyxkuus: [IpounTaiite TekcT, BRIOEpUTE OJIUH IPABHIBHBIA OTBET
Vkaxure GyHKINHU, KOTOPBIE SBIISIOTCS SKBUBAJIICHTHBIMH ITPU X —> 0
1) Xusinx

2) X utg2x

3) X u Cc0S2x

4) X u Sin2x

OIIK-1.B.1




Kirou ¢ mpaBuiIbHBIM OTBETOM: 1

17.

3agaHue 3aKphITOTO TUIMA C BBIOOPOM OJHOTO MPABUIILHOTO OTBETA
WNuctpykius: [IpounTaiite TEKCT, BBIOSPUTE OJIMH MTPaBUIBHBIA OTBET
Kakoe u3 Huxe nepeunciaeHHbIX NPEAIOKEHNN ONpeAeseT IPOU3BOAHYIO
(GyHKLIMU (KOrla MpUpalleHue apryMeHTa CTPEMUTCS K HYI0)?

1) oTHOMIeHNE TpUpalieHus GYHKINU K TPUPAIICHUIO apryMeHTa

2) oTHOLIEHUS (PYHKIMHU K IPUPALICHUIO apryMEHTa

3) oTHOMIEHKE TIpesiena GYHKIMU K apTyMEHTY

4) mpeien OTHOWICHUS pUpaNeHus QYHKIMU K IPUPALICHUIO apryMeHTa
Kirou ¢ npaBuibHbIM OTBETOM: 4

VK-1.3.2

3aanue 3aKpBITOTO THITA C BLIOOPOM OJTHOTO MPaBUIIBHOTO OTBETA
WNuctpykius: [IpounTaiite TEKCT, BBIOEPUTE OJIMH MPABUIBHBIN OTBET
[Monusrit tuddepenman GyHKIIN
z = x’y? paBen

1) 2x*ydx+3x°y’dy

2) 3x°y*dx+2x’ydy

3) 3x*ydx+2x%ydy

4) 2x*y*dx+3x°ydy
Ki1ro4 ¢ mpaBUIIbHBIM OTBETOM: 2

VK-1.3.2

3agaHne 3aKphITOTO THIIA C BLIODOPOM OJHOTO MPaBUILHOIO OTBETA
Wuctpykuus: [IpounTtaiite TekcT, BRIOEpUTE OJIUH MPABUIBHBIN OTBET
VYKaxuTte CXOIAIINICS YUCITOBOM P

D Y
) ¥
) L
9 3

n8
Kitro4 ¢ mpaBUIIBHBIM OTBETOM: 2

VK-1.V.2

3amanue 3aKpBITOTO THIIA C BLIOOPOM OJHOTO MPaBUIHLHOTO OTBETA
WNucrpykmus: [Ipountaiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
VYKakuTe CTeneHHOU psif, Uit kotoporo uatepsain (0;2) sBisercs
WHTEPBAJIOM CXOJIUMOCTH.

1) ZL%(X—Z)”
2) > n(x=2)
3 Pl
4) > n(x+2)

K104 ¢ npaBuiIbHBIM OTBETOM: 3

VYK-1.B.2




3aaHue 3aKphITOTO THUIA ¢ BLIOOPOM OJHOTO MPaBUILHOTO OTBETA
Wucrpykuus: [IpounTaiite TekcT, BRBIOEPUTE OJUH MPABUILHBIA OTBET
VYKaXuTe 4aCTHYIO IPOU3BOIHYIO MO Y GYHKIUHU JBYX

IIEPEMEHHBIX Z =3X°y

1) 6

2) 6xy

3) 6x

4) 3x?

Kittou ¢ npaBusibHbIM OTBETOM: 4

VYK-2.3.1

3aaHue 3aKphITOTO THIIA C BLIOOPOM OJTHOTO MPaBUIHLHOIO OTBETA
Wuctpykuus: [IpounTaiite TeKCT, BRIOEPUTE OJIUH IPABHIBLHBIA OTBET
HeoOxoaumplii mpu3HaK CXOAMMOCTH HE BBIIIOJIHEH IS psla

2
1) zw n“+3

o 2
2) Z“”=1n3+4
© 5n2
3 _on
) Z“=13n2—2

2
4) zoo n-+3

n°+1
K104 ¢ npaBusibHBIM OTBETOM: 3

YK-2.V.1

3a/laHue 3aKpBITOTrO TUIA HAa YCTAHOBJIEHUE COOTBETCTBUS
Wuctpykuus: [IpounTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBUE
K kakoMy BUZly OTHOCUTCS Kbl U3 PsIOB

1) Zw n®+3 4) OYHKINOHATBHBIN
n=1 n3 + 7 pﬂﬂ

2) > n(x+2)" 5)3HaKoMepeMeHHbIH
pan

3 » (-5)"*'n? 6)[TonoxxurenbHbIN
) Zn:l PR YUCIIOBOU PN

Kitou ¢ npaBunbHbIM 0TBeTOM: 1)6;2)4;3)5

VK-2.V.3

3amanue 3aKphITOrO THITA C BEIOOPOM OJIHOTO MPAaBUIILHOTO OTBETA
Wuctpykuus: [IpounTaiite TekcT, BRIOEpUTE OJIUH MIPABUIBHBIN OTBET

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

1) 2cos(5x+2y)

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

3) cos(5x+2y)

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

VK-2.B.2

3amanne 3aKphITOrO THITA C BEIOOPOM OJIHOTO MPABUIBHOTO OTBETA
Wuctpyknus: [IpounTtaiite TekCT, BRIOEpUTE OJIMH MPABHIBHBIA OTBET

OIIK-1.3.1




= » (X+2)"
Haiinure o0nacTs cxomumocTu znl%
1) [40)
2) (-3,0)
3) (-2,0)
4) [-1,0)

Kitrou ¢ mpaBuiIbHBIM OTBETOM: 1

3aanue 3aKpBITOTO THITA C BLIOOPOM OJTHOTO MPaBUIIBHOTO OTBETA
WNuctpykius: [IpounTaiite TEKCT, BBIOEPUTE OJIMH MTPaBUIBHBIA OTBET
Jana dyukuus f(x) =e>, Torna nepsbie Tpu (OTIMYHBIE OT HYJISA) YieHa
paznoxkeHus 31oil pyHKIMuU B paj Telinopa B OKPECTHOCTH TOUKH X, =0

MMEIOT BUJL
1) 1+3x— % x?

2) 1+3x+9x°
3) 1-3x+9x°

4) 1+3x+%x2

Koy ¢ npaBunbHbIM 0TBETOM: 4

OIIK-1.V.1

10.

3aanue 3aKphITOTO THIIA C BLIOOPOM OJHOTO MPaBUIHLHOIO OTBETA
WNucrpyknus: [Ipounraiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
HeoOxoauMblii mpu3HaK CXOAUMOCTH HE BBITIOIHEH IS psa

2
1) zw n“+3

47
w 2
A 2wz
© 5n2
3 _on
) Z“=13n2—2

2
4) zoo n-+3

“n® 41
Kirou ¢ mpaBuiibHbIM 0TBETOM: 1

OIIK-1.B.1

11.

3a/iaHue 3aKpBITOTO THUIA ¢ BBIOOPOM OJJHOTO MPaBUILHOTO OTBETA
Wuctpykuus: [IpounTtaiite TekcT, BRIOEpUTE OJIUH PABUIBHBIN OTBET
3HaueHue QyHKIHUU JBYX NepeMeHHbIX Zz=3X-2y+16 B Touke A(1,2) paBHO
1) 15

2) 20

3) -15

4) -20

Kitou ¢ npaBuibHBIM 0TBeTOM: 1

VK-1.3.2

12.

3a/iaHue 3aKpPBITOTO THUIIA C BLIOOPOM OJJHOTO MPaBUIILHOI'O OTBETA
Wuctpykuus: [IpounTaiite TekcT, BRIOEPUTE OJUH MIPABUIBLHBIN OTBET
Vkaxure THI qu(depeHIranbHoro ypapaenus (2x + 1)y" + v = x
1) VYpaBHEHHE ¢ pa3ACISIONMMUCS TEPEMEHHBIMH
2) JluneitHOe ypaBHEHHE
3) VYpaBuenwue bepuymau
4) YpaBHeHHE B OTHBIX AU PepeHInanax
Kitro4 ¢ mpaBUIIBHBIM OTBETOM: 2

VK-1.¥.2

13.

3a;[aHHe 3aKPBITOT'O THIIA C BBI60pOM OIHOT'O MPABUJIBHOI'O OTBCTA

YK-1.B.2




WNuctpykius: [IpounTaiite TEKCT, BRIOEPUTE OJIMH MPaBUIBHBIN OTBET

VYxkaxure ob1ee pemeHne qudepeHInaaIbHOro ypaBHEHUs
(2x+ 1)dy+ yv*dx =0

1) y=2m[2x+ 1|+ C
2) v=In|2x +C|
2
3 =
)y In|2x+1|+C
4) y = 3Inl|x]|
Kittou ¢ npaBuiibHBIM OTBETOM: 3

14.| 3aganue 3aKpBITOTO THUIIA C BBIOOPOM OJHOTO MIPABMIIBHOTO OTBETA YK-2.3.1
WNuctpykius: [IpounTaiite TEKCT, BBIOSPUTE OJIMH MPABUIBHBIA OTBET
VYkaxuTre 4acTHOE pemeHue qudepeHInaIbHOro ypaBHeHUS

v' + 2y = 4, ynosneTBopsioliee HaYaILHOMY ycnosuto v(0) = 5:

1) y=4e ¥ +5
2) v=4-—x
3) y=3e%+2
4) y=2e"%+2
Kirou ¢ mpaBuIIbHBIM OTBETOM: 3

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO JAUCIUILIMHE OOYYaroIIuXcs 3a0YHOU (OPMBI
00y4eHus1, mpeacTaBlieHbl B Tabmumie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [TepeyeHp KOHTPOJIBHBIX PabOT

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIME  TPOIEIyphl  OLICHUBAHHS
UH/IMKATOpPOB, XapaKTepU3YIOIIUX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAep)Karcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAII, pernmameHTHpyIOIIMX MOPAJOK U HPOLEAYPY
IPOBE/IEHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTalluu 00YyJarolIuXcs
I'VAIL

11. Meroauueckue ykazaHus JUIsi 00y4aroMIUXCsl 10 OCBOEHUIO UCIUIITUHBI

11.1. Metoauueckne yka3zaHus [ OOYYalOIIMXCS 10 OCBOGHMIO JIEKIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepHana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe U SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune cOBpEeMEHHOM JeKIuu B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIMIO MO TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAyyHOro IO3HAHMSA, HOBEHIIMX
JOCTHKEHUI HaydyHOW MbIcau. B yuyeOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUU. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ MpoOieMbl, JaeT LEeIbHOE NPEACTaBICHUE O AUCLUILINHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUHU 00YYAIONIMMHUCS JEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LENEBOM YCTAHOBKOW K Ka)KJJ0M KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPYECKOI padOThI COBMECTHO € IPENOJaBATEIEM;

— pa3BuUTHE MNpPO(PECCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  HOpeaMeTy U
CaMOCTOATEIBHOI'O TBOPYECKOTO MBIIIIJIEHUSI.




— TOsBJIEHHE HEOOXOIMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITEIbHOM padoThI;

— T[OJIyuyeHHE 3HAaHUH O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHs Ha OJM>KaIINe TO/ibl;

— Hay4yuTbhCSd METOJMYECKH oOpadarbiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICITH H
MOJIOKEHHS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3IMYHBIX
(bopMyITUPOBKaXx);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JIeKIIMOHHBI  MaTepual MOXKET CONpPOBOXKAATHCA JAEMOHCTpalMed CclaiiioB
UCIOJIb30BAaHUEM Pa3JaTOYHOIO MaTepuajlia IpU IPOBEIEHUH KOPOTKMX JTUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHS OTJEIIbHBIX TEMATHK I10 TUCIHUILIIHE.

CrpyKTypa npe/1ocTaBiIeHUs JEKIIHOHHOTO MaTepuaa:

— Ormpenenenusi MaTeMaTUYECKHX TEPMUHOB.
—  @DOopMyIMpPOBKA TEOPEMBI.

— J10oKa3areinbCTBO TEOPEMBI.

— HWmmoctpupyronye npuMepsl.

11.2. MeTtoau4veckue yka3aHUs Uil OOYYAIOIIUXCS IO TPOXOXKACHHUIO MPAKTHUSCKUX
3aHATUMN

[TpakTHdeckoe 3aHATHE SBISETCS OMHOW M3 OCHOBHBIX ()OpPM OpraHM3alHH y4eOHOTO
mpolecca, 3aKI0Yaronasicss B BHITOTHEHUN 00yUJaIOIUMUCS MTOJI PYKOBOJCTBOM MPEIO1aBaTeNs
KOMIUIEKCa YYEeOHBIX 3aJaHUN C IEIbI0 YCBOCHUS HAYYHO-TCOPETUYECCKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPHOOPETEHUS] YMEHUN U HAaBBIKOB, OIIbITa TBOPUYECKOHN JESITEILHOCTH.

[{enpro MPaKTUYECKOTO 3aHSITHS IS 00YYAIOIIETroCs SIBISICTCS IPUBUTHE 00YJatOIIUMCS
YMEHUI U HAaBBIKOB MPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCLUILINHE.

[Tnaaupyemblie pe3ynbTaThl MPU OCBOSHUHU O0YYAIONIMMCS MPAKTUICCKUX 3aHATHIA:

— 3aKperuvieHue, yriayOJleHue, pacllMpeHHe M JAeTajlu3alus 3HAHUW TNpU PElIeHUU
KOHKPETHBIX 3aJ1ay;

— pa3BUTHE I[I03HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIILUICHHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIAJCHHE HOBBIMH METOJaMH U METOJUKaMU H3YYeHHUS KOHKPETHOH y4ueOHOI
JMCIIUTIIMHEL,

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW s
BBITIOJTHCHMS 3aTaHHI;

— CBSI3aHHBIE C MOJIyY€HHEM HOBOW MH(pOpPMAIUH IMyTEM CaMOCTOSATEIHHO BHIOPAaHHBIX
obecrnevyeHre paluoHAIBHOTO COYETaH!sI KOJUIEKTUBHOW U MHAUBUIyalbHOU (popM 00ydeHHs.

@yYHKINN MPAKTUYECKUX 3aHATUM:

— IIO3HaBaTelIbHas;

— pa3BHBalOIaf;

— BOCHUTATEILHAS.

[To xapakTepy BBINOJHAEMBIX OOYYAOMIMMCS 3aJlaHUM MO MPAKTUYECKUM 3aHATHUSIM
MOAPAa3AeIAI0TCS Ha:

— O3HAKOMHTENIbHBIC, TMPOBOJAMMBIC C TEIbI0 3aKPEIUICHUS MW KOHKPETH3alluu
M3y4EHHOTO TEOPETUUYECKOTO MaTepuraa;

— aHATUTUYECKHE, CTABSIINE CBOCH IIENIbI0 MOyuYeHHE HOBOM MH(POpPMAIIUU Ha OCHOBE
(dbopMan30BaHHBIX METOJIOB;

— TBOpPYECKHE, TOJIXO/IOB K PEIICHUIO 3a/1a4.

@opMBI OpraHU3aLMH MPAKTUYECKUX 3aHATUN:

- B UWHTEpaKTUBHOW Qopme (pelleHHe CUTYAllMOHHBIX 3aJad, 3aHATHS 10
MOJICIUPOBAHHUIO PEATbHBIX YCIIOBUM, TPYITIOBBIE TUCKYCCHH);

- B HE HMHTEPAKTUBHOU ¢opMe (BBIMOTHEHHE YIMPaKHEHUH, pelleHHue TUTOBBIX 3a1ad,
pelIeHNe CUTYallMOHHBIX 3a/1a4 U APYroe).



TpeboBaHust K MPOBEACHUIO MPAKTUYECKUX 3aHITUN

[IpakTuyeckne 3aHATHS HAYMHAIOTCS C 3allUCH B OKypHaJl  IMperojaBaTess
NPUCYTCTBYIOIINX CTYACHTOB. 3aTe€M OOBSBISIETCS TEMA MPAKTUYCCKUX 3aHATHIA.

[IperoaBaTens YUTAaeT YCIOBUE 3aaud M TpeiaraeT CTYACHTAM CaMOCTOSTEIbHO
pelUTh 3a/1avy, UCIOJb3ys 3HAHUs, TMOJTYYCHHBIC CTYACHTOM Ha JieKuu. CTYAEHT, KOTOPBIU
NEpBbIM PEIIWI 3aJady, BBI3BIBACTCS K JOCKE. B ciyyae ecnm CTYIEHT MpPaBUIBHO PEIIMI
3ajauy, OH mojiy4aer 5 6amioB. Eciu cTymeHT pemiaeT 3aiaqy ¢ MOMOIIBIO MPEMOAaBaTelis, TO
nony4yaer 4 Oamwia. 3aTeM, B KOHIIE CEMECTpa, OIEHKH CTYJCHTOB (BKJIIOYAs OIICHKY
MOCEIIAeMOCTH) TIepeBOAATCS B OOHYCHl (kadecTBO) oT 0 mo 5 OammoB. DT OOHYCHI
N00aBIISIOTCS K 00IIel cymMMe 0aJIoB B paMKaxX MOJIYJIbHO-PEUTHHTOBON CHCTEMBI.

11.3. Meroauueckue yKazaHus JUIsi 0OyJarOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B Xoje BBIIOTHEHHUS CaMOCTOSATENBHON pa0OThI, OOYUAIOIIHIICS BBIIONHSAET paboTy 1o
3aJJaHUI0 U TIPU METOJAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

s oOywarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporecce BBIMOTHEHHS CaMOCTOSITENBHON paboThl, y oOywaromierocs (Gopmupyercs
1enecoo0pa3Hoe IIAHUPOBaHUE PabOUEro BpEMEHH, KOTOPOE MO3BOJIET UM pa3BUBAaTh YMEHMUSI
¥ HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHWI, 00ECIeurnBaeT BBICOKHUI
YPOBEHb YCIIEBAEMOCTH B TIepuOJ OOydYeHHsI, IOMOTAeT IIOJyYUTh HABBIKH IOBBIIICHUS
pohecCHOHANBLHOTO YPOBHSL.

Metoauueckie Marepuaibl Ui CaMOCTOSITENIbHOM paboThl 0OYy4aroOIIMXCsl YKa3aHbl B
Ta0nuue 8.

11.4. Meroauueckue yKazaHus JUIsl OOy4yaroIIMXCsl IO MPOXOXKICHHIO TEKYILIEro
KOHTPOJISl YCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCIIEBAEMOCTH IpeayCMaTpUBaeT KOHTPOJb KayecTBAa 3HaHUHN
00y4aroIuxcsl, OCyLIECTBISIEMOIO B TEYEHUE CEMECTpa C LIEIbI0 OLCHMBAHUS XO0Jla OCBOCHUS
JUCLUTUINHBI.

B Tteuenue cemectpa B cucteme aucTtaHiMoHHOro ooyuenus I'YAII B ¢opme
TECTUPOBAaHUS MPOBOJATCS JIBE IPOBEpPOYHble pabOThl MO peIIeHUI0 3aJad U OAMH
TEOPETUYECKUI Ompoc (IepeueHb BOIPOCOB Ul TECTOB pa3MelieH B «baHke BOIpPOCOB» B
cucreMe AMcTaHIMOHHOro oOyueHuss I'YAII), Ha mNpakTUYECKHX 3aHATUSAX MPOBOAATCA
IPOBEPOYHBIE PA0OTHI MO pa3jenaM Kypca B MMCbMEHHON (opMe, pacCuMTaHHbIE KaK Ha I1eJI0e
3aHsTHE, TaK U Ha €r0 4acTb.

Pe3ynbTarhl TEKylero KOHTPOJIS YCIIEBAEMOCTH OYAYT YYUTHIBATHCA MPH MPOBEACHUU
OPOMEXYTOUYHOW  aTTecTaluu  (IPU  UCHOJb30BAHUU  OAUIBHO-PEUTHHIOBOW  CHUCTEMBI
OLICHMBAHMSI, Ka)IbIll BHUJ KOHTPOJS OIEHMBAaeTcd B Oamjax, M3 KOTOPBIX (OpMHUDPYETCS
UTOTOBBIN PE3yNbTaT).

11.5. Meroauueckue ykazaHHs Ui O0YYarolIUXcs MO MPOXO0XKIAECHUIO MPOMEXYTOUHOM
aTTeCTalUN.
[TpomexyTouHas arTecTanusi 00yJaromuxcsl MpeaycMaTprUBaeT OLEHUBAHUE TPOMEKYTOUHBIX U
OKOHYATEJIbHBIX PE3YJIbTAaTOB OOYYEHMs MO AMCLUUILIMHE. DK3aMeH — (opMa OLIEHKH 3HAHMI,
MOJYYEHHBIX 00y4aromuMCs B MPOLeCcCe U3yYeHUs BCEH AMCIUIUIMHBI WIN €€ YacTH, HaBBIKOB
CaMOCTOSITENIbHOW paboThl, CIOCOOHOCTH MPUMEHATh MX JUISL PEHICHUs MPAaKTHYECKHX 3ajad.
OK3aMeH, Kak IpPaBWJIO, IPOBOAMTCS B IEPHOJ SK3aMEHAI[MOHHOM CECCMM M 3aBepLIacTCs



aTTECTallHOHHOU OLICHKOU «OTJIIMYHOY, «XOpOIIO», «YZOBIIETBOPUTEIBLHO,
«HEYJOBJIETBOPUTEIILHO.



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




