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AHHOTaUs

HNucrunnmaa «MaremaTtuka. MareMaTHuecKHil aHalu3» BXOJIUT B 00pa3oBaTEIbHYIO
IporpaMMy BBICIIET0 00pa3oBaHusl — MPOrpaMMy OakajlaBpuaTa 10 HaIpaBICHUIO MOJATOTOBKHU/
cenanbHocTd 12.03.05 «JlazepHasg TeXHHMKa W JIa3epHbIC TEXHOJIOTMW» HAIpPaBICHHOCTH
«JlazepHas TeXHHKA U JIa3epHbIE TEXHOIOrUM». Jucrumnimna peanusyercs kapeapoi «Nel».

JlucuuniuuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIETEHIIUMI!

VYK-1 «CriocobeH ocymiecTBIsATh MOUCK, KPUTUUECKUN aHAIM3 U CHHTE3 MH(OpMAIHH,
MPUMEHSTh CUCTEMHBIN TOJIXO 1711 PELICHHS IOCTABJIECHHBIX 3a]1a»

VK-2 «CrnocobeH ompenensiTb Kpyr 3aj1ad B paMKax ITOCTaBJICHHOM 1€l U BHIOMpAThH
ONTHUMAJIFHBIE CIIOCOOBI MX PEIICHUS, UCXOS U3 JIEHCTBYIOIIMUX MPABOBBIX HOPM, UMEIOIINXCS
PECYPCOB U OrPAHUYEHUI

CopepxaHue  TUCUMIUIMHBI ~ OXBaTblBA€T  KPyr  BOIPOCOB,  CBSI3aHHBIX  C
nuddepeHMaIbHBIM U MHTETPAIbHBIM HCUYHCICHUEM, TEOpHUeH MpEeaesioB M PAIOB U HX
IPUMEHEHHUEM.

[IpenoaBanrie TUCHMIUIMHBI TPEAyCMaTPUBAET CleAylomue (OpMbl OpraHU3aluu
yueOHOro  mpolecca: JeKyuu, Npakmudeckue 3aHAMuUs, CamMocmosmenvHas paboma
obyuarnwe2ocs.

[IporpaMMoil NHUCHUIUIMHBI TPETyCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIS: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAS aTTeCTalHs B (hopMe 3K3aMeHa.

OO6mrast TpyAOEMKOCTh OCBOCHHS AMCITUIUIMHBI COCTABJISET 8 3a4eTHBIX eauHuIl, 288
4acoB.

S3bIK 00yUYeHUs IO TUCIIUIUTNHE KPYCCKHMA »



1. IlepedeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUYEHUS MO JUCIMUILIUHE

1.1. Ilenu npenoaaBaHusi JUCHUTUIUHBI

— (opmupoBaHue y CTYACHTOB MOHUMAaHUSI POJIM MATEMAaTUKH B COBPEMEHHOM
MUpE, HAyKe U MPAKTUYECKOU ESTEILHOCTH B M30paHHOM CIEIUAIBHOCTH,

— (opMHUpOBaHUE Y CTYJACHTOB CIIOCOOHOCTH M HABHIKOB ()OPMYITMPOBATH U peIiaTh
npodeccuoHanbHble 3aJadyd C HUCIOJIB30BaHHWEM ammnapara MaTeMaTH4eCKOro
aHanm3a.

1.2. JlucumrmuiiHa BXOJUT B COCTaB 00s3aTEIHHON YaCTH 00pa30BaTEIHLHOM MPOTrPaAMMBI
BhIcIIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHb MIIaHUPYEMBIX PE3YJIHTATOB OOYUEHHUS MO AUCLUUILIINHE, COOTHECEHHBIX C
IUTaHUpYeMbIMU pe3ynbrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIUHBI OOydarolmuiics AOHKEH 00JaJaTh CIETyIOIIUMU
KOMIETCHIIMSIMY WM UX YacTsMu. KOMIETeHIINY U WHIUKATOPHI UX JTOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIMNA U MHANKATOPOB X JOCTHKCHHS

Kareropus Konn
P A Kon 1 HanMeHOBaHME MHIUKATOPA JOCTHKEHUS
(rpynma) HaUMEHOBAHHE KOMIIETEHLIH
KOMIIETEHIINHA KOMIIETEHIIUHA

VK-1 Criocoben
OCYIIIECTBIISATh VK-1.3.2 3HaThL METOAUKHU CUCTEMHOI'O IOAXO0A IS
MOUCK, KPUTUYECKHUI | pelIeHus MOCTaBICHHBIX 3a/1a4

VimBepcanphpe | AHTH3 H CHHTES VYK-1.Y.2 yMeTh OCyECTBIATh KPUTUUECKUIN aHATIN3

P nubopMaIuu U cUHTE3 NH(pOpMAIUH, HOIYUEHHON U3 Pa3HBIX

KOMIICTCHITUH ’ ’ ya
MIPUMEHSATH HMCTOYHHUKOB, JJIS PEIICHUS TTOCTABJICHHBIX 3a71a4
CUCTEMHBIN ITOAXO0] VK-1.B.2 BnageTh HaBBIKAMU CUCTEMHOI'O MOAXO0Ia
JUTSI perieHust JUTSl pEIIEHUS TTOCTABICHHBIX 3a/1a4
MMOCTABJIECHHLIX 3a1a4
VK-2 Crniocoben
OTIPEEIIATS K VYK-2.3.1 3HaTh BUJIBI PECYPCOB U OTPAHUYCHUS IS
3azIL)aq B DAMK aI; yr pelIeHust MOCTaBICHHBIX 3a]1a4
HOCTaBHI;HHOﬁ e VYK-2.Y.1 yMeTb NpOBOAUTH aHAJIN3 OCTABICHHOU
1 BEIGHpATS ey u (OpMyIUpOBaTh 3a/1a4H, KOTOPHIE
OITHMANLHELE HEOOXOMMO PEIIUTH IS €€ JOCTHKCHHS

YHuBEpcaiLHBIE VK-2.V.3 ymMeTh BEIIBUTaTh al1bTePHATUBHEIE
CIIOCOOBI UX y

KOMIIETEHIIUHA CIIICHIS, HCXO/S H3 BapUaHTHI JICUCTBUH C IIEJIBIO BEIOOPA ONITHMAIBHBIX
EeﬁCTB ,mnx Croc0o0O0B pelIeHus 3a7a49, B TOM YHCIIE C IIOMOIIBIO
a aBOBﬁi HODM U POBBIX CPENICTB
I/IE/ICIOI_HI/IXCSI PM, VYK-2.B.2 Bnageth HaBbIKaMH BHIOOpA ONTUMATILHOTO

CCYDCOB 1 criocoba permieHus 3a7a9 ¢ y4eTOM UMEIOITUXCS

peeyp . YCJIOBUM, pECYPCOB U OrPaHUYEHUI
OTpaHUYCHUN

2. Mecro nucummumHbl B cTpykType Ol

Jucuumimba He 0a3upyeTcsi Ha 3HAHMSX, paHee NPUOOPETEHHBIX CTYACHTAMH IpH
U3y4EHHUH B BbICHIEH MIKOJIE KAKHMX -TMOO0 TUCLMIUIMH.

3HaHMs, TOJyYEHHBbIE NPU W3YYEHUU MaTepuana JaHHOW AWCLUIUIMHBI, MUMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYCHUE, TAK U HCIIONB3YIOTCS IIPU U3YYEHUU NPYIUX JUCLUILINH:
Maremaruka. Teopust BEpOATHOCTEN U MaTEMaTUYECKask CTATUCTUKA

3. OOBeM U TpyI0EeMKOCTh TUCITUTLIAHBI



Jlanupie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI IO AUCHMILUIMHE (M pacIpeesieHne 3TOH TPYAOEeMKOCTH 10 CEMECTpaM) MPECTABICHBI B

Tadimue 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIITHHBI

Bl yueGHoM paboTsl Beero TpynoemMKoCTh MO ceMecTpaM
Nel No2
1 2 3 4
Oowan mpyooemKocmsp OUCYUNIUHDL, 8/ 288 4/ 144 4/ 144
3E/ (uac)
U3 Hux yacos npakmuyueckoii R0020Mo6KU
AyoumopHhuie 3aHamus, BCEro Jac. 136 68 68
B TOM YHCIIE:
nexiuu (JI), (dac) 68 34 34
npaktuueckue/cemunapckue 3anarus (113), 68 34 34
(gac)
nabopaTtopHubie padoTs (JIP), (uac)
KypcoBoii nmpoekt (pabota) (KII, KP), (4ac)
9K3aMeH, (Jac) 108 54 54
CamocmosamenvHnas paboma, Bcero (dac) 44 22 22
Buo npomesxcymounoit ammecmayuu’ 3auer, OK3.
OK3.,
mudd. 3auger, sx3amen (3auer, Judd. 3aq, OK3.
DKs.**) OK3.

** o
HpI/IMe'{aHI/Ie . KaHJIUJAaTCKUHU 3K3aMCH

4. CopepxaHue AUCIUTUTUHBI
4.1. Pacnpenenenue TpyI0€MKOCTH TUCIUIUIAHEI TIO pa3/ieiaM 1 BUIaM 3aHITHIMA.
Pa3nensl, TeMBl JUCHUTITNHBI U MX TPYAOEMKOCTh MPUBECHBI B TaOIUIIE 3.

Tabmmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, HX TPYTOEMKOCTh

Paznmensl, TeMBI TUCITUTLTAHBI Jlexuan | 113 (C3) | JIP KII CPC
’ (qac) (qac) (qac) (gac) | (wac)
Cemectp 1
Pazgen 1. Teopus npenenos 6 8 7
Paznen 2. IuddepeHnnanbHOe HCUUCITICHUE 12 12 8
Paznen 3. IHTErpaibHOE UCUNCTICHUE 16 12 7
Hroro B cemecTpe 34 34 22
Cemectp 2
Paznen 4. OyHKIINN HECKOIBKUX TIEPEMEHHBIX 10 8 10
Paznen 5. KpaTHble 1 KpUBOJIMHEWHBIE HHTETPAIIBI 8 12 10
Pazgen 6. Psaant 16 14 10
Uroro B cemectpe: 34 34 14
Hroro 68 68 0 0 44
[IpakTueckass MOATOTOBKA 3aKJIIOYAETCd B  HEMOCPEACTBEHHOM  BBINOJHEHUU
Oo0y4yaromKUMHUCS  OMNpPENEeNEeHHBIX  TPYIOBBIX  (YHKIMHA,  CBA3aHHBIX C  Oy;ymiel

poeCCHOHATIBHOMN 1A TEITLHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHATHH.



Copep:xanue pa3esioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEICHO B TA0HIIE 4.

Tabnuna 4 — ConeprkaHue pa3JeyioB U TEM JEKIIMOHHOTO ITUKIIA

Howmep paznena HasBanue u cogep>xaHue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Tema 1.1. OcHoBHBIE 3NIeMeHTapHble QYHKIMH. YUCIOBBIE MHOXKECTBA.
(2gac)

Tema 1.2. Ilpenen ¢hyHKIMM IpU HEOTPAHUYEHHOM POCTE apTyMEHTA.
Teopems! o npenenax. (2 yaca)

Tema 1.3. Ilpenen ¢yHkuuu B Touke. HempephlBHOCTh. 3ameuaTenbHbBIE
npenensl (2 yaca)

Tewma 2.1. Onpenenenue npousBogHoil. Ee reomerpuyeckuii u
MeXaHW4YeCKHi cMbIci. Tabauia mpou3BOAHBIX, 4acTh 1. (2 "aca)

Tema 2.2. IlpaBuna nuddepennmpoanus. [IponsBoaHas CiI0xKHOMN
(dbyHKIMH, TPOU3BOIHAS 00paTHON (QyHKIHMH. Tabnuia mpou3BOIHBIX,
yacTh 2 (2 yaca).

Tema 2.3. [Tpon3BoiHBIE BBICIIMX MOPSAKOB. TE€opemMbl O
muddepeHnmpyembIx GyHKIuAX. (2 yaca)

Tema 2.4. IlpaBuno Jlonurana. ®opmyna Teitnopa. (2 yaca)

Tema 2.5. luddepenuman ¢pynkunu nepsoro nopsaka. Auddepenunanst
BBICHINX MOPSIKOB. (2 yaca)

Tema 2.6. MccnenoBanue GyHKITUNA ¢ TTOMOIIBIO TIPOU3BOIHBIX (2 Haca)

Tema 3.1. IlepBooOpa3znas. Heonpenenennsiit uaTerpain. CBoricTBa
HEONpeIeIEHHOTO nHTerpaa (2 yaca)

Tewma 3.2. Tabnuima uarerpanoB. Meto 3aHECEHHUS IO/ 3HAK
muddepennmana. Meron 3aMeHbl IEPEMEHHOM HHTETpUPOBaHUs (2 yaca)

Tema 3.3. UuTerpupoBanue no yactsiM. UHTerpupoBanue panyuoHadIbHbIX
BEIpaXeHMI. (2 yaca)

Tema 3.4. UaTerpupoBaHne TPUTOHOMETPUICCKUX BhIpaKEHUH (2 yaca)

Tema 3.5. Onpenenennbiii uaTerpan. OnpeneneHue u cBoicTBa. (2 yaca)

Tema 3.6. UnTerpan ¢ nepeMeHHBIM BEpXHUM npenesioM. Dopmyiia
Hrerotona- Jletionuna (2 yaca)

Tewma 3.7. HecoOcTBEeHHBIC HHTETpAIIHI (2 Yaca)

Tema 3.8. IIpunoxeHus onpeneneHHOro nuTerpana (2 yaca)

Tema 4.1 OyHKIUSA HECKOIBKUX MEpeMEHHbIX. OCHOBHbBIE IMOHSTHS.
HemnpepsiBHOCTS. (2 yaca)

Tema 4.2. [IuddepennmpoBanue GyHKIIMA HECKOJIBKUX MIEPEMECHHBIX.

4 (Yactable npousBoaubie. Juddepennuan. [IponzBoanas cnoxxHou
¢ynkuuu. YactHble TpoU3BOJHBIE BRICIINX nTOpsakoB. @opmyna Telnopa)
(4 gaca)

Tema 4.3. ccnenoBanue (yHKIIMKA HECKOJIBKUX NEPEMEHHBIX. (4 yaca)

Tema 5.1. JIBoiiHoi1 uHTerpan. TpoliHoil uuterpan (4 yaca)

5} Tema 5.2. TpoiiHoit uaTerpan (2 yaca)

Tema 5.3. KpuBonuHeliHble HHTETpaibl. (2 gaca)

Tema 6.1. Hucnosslie psasl. OCHOBHBIE onpeieieHust. Psibl ¢
6 MOJIOKUTETbHBIMU WiieHamMu. [Ipusnaku J{amambepa u Kommw (2 vaca)

Tema 6.2. HeoOxonumslii npusHak. [Ipu3znaku cpaBHeHus. HTErpanbHbIi




npusHak Komm. (2 gyaca)

Tema 6.3. 3HakonepeMeHHbIE psibl. AOCONTIOTHAS M YCIIOBHASI CXOAUMOCTH
CoiicTBa abcomoTHO cxoaauuxcs psaaos. [Ipusnak Jleitonuna (2 yaca).

Tema 6.4. ®ynkiuonanbHble psiibl. ObmacTh cxoauMocTu. PaBHOMepHas
cxoauMocTh. CteneHnble psiibl. TaTEpBan cxoaumoctu (2 yaca)

Tema 6.5. CBoiicTBa CXOISAIINXCS CTETICHHBIX PsiIoB (2 yaca)

Tema 6.6. Panpr Teitnopa u Makinopena (2 yaca)

Tema 6.7. Psg @ypbe nepuoanyeckoit pyHkuuu (2 yaca)

Tema 6.8. Psig @ypbe yeTHOU U HeueTHOM pyHKIMK (2 yaca)

4.3. TlpakTtuueckue (CeMHUHAPCKUE) 3aHATHS
TeMbl MpakTHYECKUX 3aHATHHA U UX TPYJOEMKOCTb IIPUBEICHBI B TAOIUIIE 5.

Ta6muma 5 — [IpakTrudeckue 3aHsITHS U UX TPYJT0EMKOCTh

3 aux
No
Tpynoem | mpaktuue
Ne Tembl MpakTUYECKUX DOpMBI IPAKTUYECKUX N pasnena
. N -KOCTb, CKOIt
/1 3aHATHH 3aHATHH JUCLIHUII-
(qac) MOATOTOB
JINHBI
K, (dac)
Cemectp 1
[Ipenensr
panroHaIbHBIX
1 BBIPAKECHUI Ha Pemenue 3agaq 4 1
0OECKOHEUYHOCTH U B
TOUKE.
OKBUBaJICHTHEIC
2 OECKOHEYHO MaJLIE. Pemrenne 3amau 4 1
Yuciio e.
IIpousBoaHsIE.
3 [TpaBuna Pemenue 3amau 4 2
¢ epeHIMpoBaHUs
ITpousBogHas CIOXKHOMN
4 P a Pemenue 3amau 8 2
byHKIUHA
Tabnnunoe
5 Pemenue 3amau 2 3
WHTETPUPOBAHNE
Brecenue moj 3Hak
6 a Pemenue 3amau 2 3
nuddepenimana
3aMeHa IEPEMEHHOM.
7 | UaTerpupoBanue mo Pemenue 3amau 4 3
qacTsIM
NurterpupoBanue
8 | pammoHaIBHBIX Pewenue 3amau 4 3
byHKIHHA
2 ceMecTp
9 YacTHbIC TPOU3BOIHBIC Pemenue 3amay 2 4
YacTHBIE IPON3BOIHEIC
10 p A Pemenue 3anau 2 4
BBICIIIUX TMOPSAKOB
DKCcTpeM KITUHN
11 peMyM QymKIL Pemenue 3agau 4 4
HECKOJIBKHX




TNEPEMCHHBIX

12 | /IBoiiHbIC MHTETPAIIBI Pemenue 3ana4 12 S)
Psanel ¢
MOJIOKHUTETHHBIMH

13 Pemenue 3amay 4 6

yneHamu. [Ipuznaku
Janam6epa u Komm
Psanpl ¢
MIOJIOKHATEILHBIMU
YJIeHaMH U

14 | 3HakomepeMeHHbIe Pemtenue 3agau 4 6
psanel. Heo6xomumeprit
MPHU3HAK U TPU3HAKU

CpaBHEHHMSI.

15 | Crenennsle psiibl Pemenue 3anau 4 6
Psanaw1 Teitnopa u

16 | Maknopena. Psaas Pemenue 3anau 2 6
Dyphbe.

Bcero: 68

4.4. JlabopaTopHBbIEC 3aHATHSI
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IIPUBEICHBI B TAOIUIIE 6.

Tabmuia 6 — JlabopaTopHbIe 3aHITHS U MX TPYTOEMKOCTh

3 aux Ne
No TpymoeMKOCTh, | IIPAaKTUYECKOH | pa3zena
HanmenoBanme nabopatopHbix paboT pyA - | TP pasit
/11 (uac) MMOJATOTOBKH, | HUCIIWI
(dac) JIUHBI

Y4eOHBIM MJIAaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe mpoeKTHpOBaHKE/ BHITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarommuxcs
Buapl camocTosiTennbHON paboThI M €€ TPYIOEMKOCTh MPUBEICHBI B TAOIHIIC 7.

Tabmuna 7 — Bunbl caMocTosTeIpHOM paboThl U €€ TPYJO0EMKOCTh

. Bcero
Bun camocrosiTensHO#M paboThI qac ’ Cemectp 1, yac Cemectp 2, uac
1 2 3 4
W3ydeHue TeopeTHuecKoro MmaTepuania 10 5 5

nucturiuabl (TO)

Kypcooe npoektuposanue (KII, KP)

PacuerHo-Tpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

IToaroroBka K TEKyIeMy KOHTPOJIIO 14 7 7




ycneBaemoctu (TKY)
Jowmarmraee 3aganue (/3) 10 5 5
KonTtposbabie paboTsl 3a0unnkoB (KP3)
ITogroroBka kK IpOMEKyTOUYHON 10 5 5
arrectaruu (I1A)

Bcero: 44 22 22

5. Tlepeuenb yueOHO-METOIUYECKOTO 0OCCTICUCHHS

JUISL CAMOCTOSITENIHON PaboThI 00yUYaroMmUXCsl [0 TUCHUILIMHE (MOJYIIIO)

Y4eOHO-MeTOAMYECKHE MaTepHalibl A CaMOCTOSATENbHONW paboThl OO0y4aromMXCs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3JAHUN
IlepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI IpUBEIEH B TaOIUIIE 8.
Tabnuua 8— [lepeyeHb Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUN

Mudp/ bubnuorpadudaeckas ccpuika KonugectBo
URL anpec IK3EMILISPOB B
O6ubnuoreke
(kpome
ANEKTPOHHBIX
HK3EMILISIPOB)
517 [TuckynoB H. C. Iuddepennmanbroe u 159
1134 UHTErpaibHOE ncunucienus: yueonuk: B2 1., T. 1./
H. C. ITuckynos. - CI16.: Mudpwumn, - 1996. - 416 c.
517 [TuckynoB H.C. luddepennuansHoe u 145
1134 UHTETpaJIbHOE HCUHCIIeHUE: yueOHoe ocodue. T. 2 /
H. C. ITuckynos. - U3na. crep. - M.: Unterpan-IIpecc,
1998. - 544 c.
517 [TuckynoB H. C. Iuddepennmnanbroe u 237
134 UHTETpaibHOE ncuncieHus: B 2 T.: yaebHoe nmocobue
IJ1s1 cTyAeHToB BTy30B M.: MuTerpan-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. CoopHuk 3a1a4 1mo Kypcy 165
Bb50 MaTeMaTHYECKOTO aHanu3a: yaeoHoe mocooue / I'. H.
bepman. - 22-¢ u3n., mepepad. - CII06.: [Ipodeccus,
2005. - 432 c.
517 Bricmas matemartuka. Pser: yaeonoe mocoodue / 1O. 167
I'96 A. I'yeman, C. I1. [TombrTkusn, A. O. CMmupHOB; C.-
[Terep6. roc. yH-T a9pOKOCM. MPUOOPOCTPOCHHS. -
CIIo. : U3g-Bo I'YAIL 2015. - 77 c.
https://e.lanbook. | ®uxrenronsr I'.M. OCHOBBI MATEMATHYECKOTO OBC Jlasp
com/book/65055 | ananmu3a. B 2-x T1. Tom 1-b1it - Cankt-IletepOypr:
Jlanp, 2015.- 448c.
https://e.lanbook. | ®uxrtenronbir .M. OCHOBBI MAaTEMAaTHYECKOTO OBC Jlanb
com/book/411 | ananmza. B 2-x TT. Tom 2-ii - Cankt-IlerepOypr:
Jlanb, 2008. - 464c.
https://e.lanbook. | CoopHuK 3a1ay MO0 MaTeMaTHYECKOMY aHau3y. Tom ObC Jlanb
com/book/2226 | 1. IIpenen. HempepsiBHOCTD. I dhepeHiupyemMocTsb
/ JI.J. KynpsiBues [u ap.]. - MockBa : ®u3Martiur,
2010. — 496 c.
COopHUK 3a/1a4 IO MAaTEMaTHIECKOMY aHAIN3y. Tom ObC Jlanp



https://e.lanbook.com/book/65055
https://e.lanbook.com/book/65055
https://e.lanbook.com/book/411
https://e.lanbook.com/book/411
https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2226

https://e.lanbook. | 2. UuTerpansl. Psapr: yueb. mocoodue / JI.JI.
com/book/2227 | Kyapsisues [u ap.]. - Mocksa : ®uszmariur, 2009. -

504 c.

http://e.lanbook.c | banaun K.B. Marematuueckuii ananus. / K.B. OBC Jlanb
om/book/74580 | banaun, B.H. banusikos, A.B. Pykocyes. - M.:

®JIMHTA, 2015. — 361 c.

http://e.lanbook.c | bepmanT A.®. KpaTkuii Kypc MaTeMaTHYECKOTO ObC Jlanb
om/book/2660 | ananuza. / A.®. bepmanr, U.I'. ApamanoBuu. - CII0.:

Jlanb, 2010. - 736 c.

http://e.lanbook.c | becos O.B. Jlekiuu no MaTeMaTn4eckoMy aHAIIU3Y. - OBbC Jlanb
om/book/72002 | M.: ®usmariur, 2015. - 480 c.
http://e.lanbook.c | 3nmo6una C.B. Maremarnueckuii aHaau3 B 3a7a4ax U OBC Jlanb

om/book/2377 | ynpaxuenusx. / C.B. 3n06una, JI.H. I[Tocumienbckas.
- M. : ®u3marnut, 2009. - 360 c.

https://e.lanbook. | Bypkosa E. B. MaremaTtnueckuii ananus. / E. B. ObC Jlanb
com/book/147557 | bypkosa, O. A. llymepuna. - Kpacnosipck: Cu6l'y
nM. akagemuka M. @. Pemernéna, 2018. - 128 c.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH()OPMAIIMOHHO-TEJICKOMMYHHUKAIMOHHOM ceTH «/HTepHET»
[lepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMAIMOHHO-
TENICKOMMYHHUKAMOHHONW cetn «MHTepHeT», HEOOXOAWMBIX Ui OCBOCHHUS JIUCIUTUINHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pa30BATENBHBIX PECypcoB HWHOOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»

URL anpec Haumenosanue
http://www.math-net.ru OObmepoccuiickuii MaTeMaTHYeCKUii mopTal
http://mathhelpplanet.com/ Marematrueckuii popym Math Help Planet
http://e.lanbook.com/view OBC «Jlanb»

8. Ilepeuenb HMHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeduenr mporpaMMHOTO OOECIIEUEHHUS, HCIOIB3YeMOTr0 TIPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUIITUHE.
[TepedyeHs UCIOIB3yeMOTr0 MPOrPaMMHOTO OOecTiedeHus IpeacTaBieH B Tabautie 10.

Ta6muua 10— Ilepedens nporpaMMHOTo 00eCTIeYeHHS
Ne /i HaumenoBanue
1. Microsoft Windows
2. Microsoft Office
3. MathType
4, Wolfram Mathematica

8.2. Ilepeuenp WH(POPMAITMOHHO-CIIPABOYHBIX CHCTEM,UCITOTh3YEMBIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE

[lepeyeHb WCMONB3YeMBbIX WHPOPMANMOHHO-CIIPABOYHBIX CHUCTEM TIPEACTaBICH B
tabmuue 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

‘ Ne i/t ‘ Hanmenosanmue



https://e.lanbook.com/book/2227
https://e.lanbook.com/book/2227
http://e.lanbook.com/book/74580
http://e.lanbook.com/book/74580
http://e.lanbook.com/book/2660
http://e.lanbook.com/book/2660
http://e.lanbook.com/book/72002
http://e.lanbook.com/book/72002
http://e.lanbook.com/book/2377
http://e.lanbook.com/book/2377
http://www.math-net.ru/
http://e.lanbook.com/view

‘ 9BbC «Jlaup»

9. MarepuanbHO-TeXHUYecKast 6a3a
CocrtaB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa3oBaTeNbLHOTO MpoIiecca Mo TUCIUIUTHHE, TIPECTaBlIeH B Tabmuiel?2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue coCcTaBHOM 4acTh Howmep aygutopuu
n/m MaTepUaTbHO-TEXHHUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

1 JlekunoHHas aynuTopus

Aynutopust Uil IPaKTUYECKUX 3aHITHH

10. OueHouHbIE CPEACTBA ISl MPOBEICHUS TPOMEKYTOUHOH aTTecTaIlun
10.1. CoctaB OICHOYHBIX CPEACTBIUISI TIPOBEICHUS TMPOMEKYTOYHOW AaTTECTAIMH
o0yJaromuxcs Mo AUCUUILINHE MPUBECH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEKYTOYHOM aTTeCTAIIHI
Bua npomexxyTo4HoOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
OK3aMeH Cricok BonpocoB\3agay K 3K3aMeHY;
TecTsl.

10.2. B xauecTBe KpUTEpHUEB OIEHKH YPOBHS CGHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00Yy4JalomMMHCA TPUMEHsAETCsl 5-0ajulbHas IIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMITETCHIINH, KOTOpas nmpuBeneHa B Tabnuie 14. B TedeHne ceMecTtpa MOXKET MCIOJIb30BAThHCS
100-0annpHast ~ mKama  MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBI ~ YHUBEpCUTETa,  IpaBHJa
UCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAaIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun orieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

OrleHKa KOMITETEHITUI

Xapaktepuctrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0aibHas mIKaia PAKTCP (bopvp

— oOyyvaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, IMOCICAOBATCIBHO U I'PAMOTHO €ro U3J1aract,

— OMUpAsCh HA 3HAHUS OCHOBHOM W JIOTIOJHHUTEIBHON JIMTEPATYypH,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYCCKOMN
ACATCIIbHOCTBIO HAITPABJICHUS

— yMelio 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTaEMbIEC UM UJICH;

— JIeJIaeT BBIBOALI M 00OOIICHHUS;

— CcBOOOHO BJIAJICET CHCTEMOM CIICIUAITM3HUPOBAHHBIX MOHSITHHA.

«OTJIMYHO»
(Ga4uTCHO»

— oOyyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO U
110 CyH_IGCTBy usjgarac€t €ro, OHI/IpaHCI: Ha 3HaHUiA OCHOBHOI>'I
JIIATEPATYPEL,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JIESITEIBHOCTHIO
HaHpaBHeHI/IH;

— apryMeHTHPYET Hay4YHBIE I10JIOKECHUS,

— JIeJIaeT BBIBOALI M 000OIICHHS;

— BJIAJICET CUCTEMOM CNEIUATU3UPOBAHHBIX MOHSITUH.

«XOPOLLIOY
«GAUTEHO

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOM NPOrpaMMHBIN MaTepuall,
[I0 CYILLIECTBY M3JIaracT €ro, ONMpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEPATYPBI;

— JIONyCKAeT HECYIECTBEHHbIE OIINOKU U HETOYHOCTH;

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»




Or1eHKa KOMITETEHITUHN

XapaktepucTrka chopMUPOBAHHBIX KOMIICTCHITUI
5-0ayutpHad IKama PaKIEp (op

— HCIIBITHIBACT 3aTPyJHEHHUS B TNPAKTHUECKOM NPUMEHEHHUH 3HAHUH
HarpaBJICHUS;

— c1a00 apryMEHTHPYET Hay4HBIE TIOJIOKCHHUS;

— 3aTpyaHseTcs B (OpMYIMPOBAHUN BHIBOJOB M 0000IICHMIA;

— YAaCTHYHO BJIJICET CUCTEMON CHEeNMATN3UPOBAHHBIX MTOHSITHHA.

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
Marepuarna;

— JIOIYCKaeT  CYIIECTBCHHbIE  OMMOKHM W  HETOYHOCTH  TIpU
paccMoTpeHuH mpo0iaeM B KOHKPETHOM HaIIPaBJICHUU;

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUN;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHIS,

— He (OPMYIUPYET BHIBOJOB M O00OIIICHUN.

«HEYIOBJIETBOPUTEIILHOY
«HE 3aUTCHO»

10.3. TumoBbie KOHTPOJILHBIE 3aJJTaHUS WX UHBIC MAaTCPUATIBI.
Bompocs! (3amaun) nis sK3aMeHa mpeIcTaBlIeHbl B Tadmmie 15.

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

Ne Kon
[Iepeuenp BonpocoB (3a1au) AJis1 SIK3aMEHA
n/n MHAMKATOpa
Cemectp Nel
1. | Ipenen ¢pynkuuu. Beraucnenue npeaenos. YK-1.V.2
xZ-5x-2
1. Boluucnuts npenen 11n1 —_
—co X2+2x-8
2x%-4x—-6
2. Bwruucauts npenen llmi
%3 2x2—Tx+3
3x%-4x—4
3. Bbrumcnuth npenen 11n1 0
—co 2x%—3x-2
-x%+x+6
4. BplYnCIUTH Ipeaen 11n12—
—3 2Xx=—5x—3

. x%-2x%-x+2
5. Bseraucnuts npegen lim ————
x—oo 3X“—Tx+2

2x245x+2
6. Bpraucouts npeaen lln _
-2 —X 242%+8

. xT42xE-Txt4
7. Bpruaucnuts npexen lim ————
x—oo ZX“+5x—12

3x?-5x-2
8. Bwruucauts mpenen hm—
—2 X 242x-8

. X—6x7+9x—4
9. Beraucmuts npegen lim ————
Xx—oo XK°—7x+12

3x%—4x—4
10. Beraucnuts npenen 11n12—
—2 2X<—3x—2

2. | Kakue u3 mpecTaBICHHBIX HUKE MPEJIETIOB MOTYT OBITh BEIYUCIICHBI VYK-1.B.2
METOOM JIeJIeHUs Ha OOJIBIIYIO CTETIEHb IEPEMEHHBIX ?

3x2-5x
a) lim——
) x—;l} XZ+2X

2x%—4x—-6
b) lim———
x—3 2x%—7x+3




3x24x—4

C) K00 2}(2—3}(—2
. —X24x+6
d lim—-——
x—3 2X*—5x—3
x3-2x2-x42
€) —Z

K00 3}(2—734'2

Kakas ¢yHKIMS Ha3bIBaeTCsl HETIPEPHIBHOM B TOUKE Xo?

VK-1.3.2

Uemy paBHa cyMMa KOHEUHOTO YHCJIa OECKOHEUHO MaJIBbIX (QYHKITANA?

YK-1.3.2

Teno aBuskeTcs no 3akoHy S(t) = 5t° +1. Uemy paBHa ckopocTs V(t) B

MOMEHT BpeMeHH t =17 3anumuTe HOMep BEpHOTO OTBETA.
1) 6

2) 4
3) 10
4) 15

VK-1.V.2

1) BbluucnuTe NPOU3BOAHYI0 GYHKIMH V¥ = x2 + 4%

2) Bepno mm yrBepkaenue: «[Ipon3BomHast CyMMbI IByX
muddepeHMpyeMbIx QyHKIUI paBHA CyMMe IPOU3BOIHBIX STHX
dbyakumiiy. OTBET apryMeHTHPYITE.

VK-1.B.2

1) BbluucIHTE NPOU3BOAHYIO QYHKIMHE Y = X2 - 4%

2) Bepno nu yrBepxkaenue: «[Ipon3BoHas MpOU3BEACHUS IBYX
muddepeHnrpyemMbix QYHKIUN paBHA TIPOU3BEIACHUIO TPOU3BOIHBIX
TUX QyHKUUI». OTBET apryMeHTUpYITE.

VYK-1.B.2

Haiinute popmyny ¢ ommbOkoil. ApryMeHTHpPYWTE CBOM OTBET.

[N

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

N

. (UG)EV(X)) =u" (X)) (X)

- (U)-v(x))'=u"(x)-+v'(x)

(II{_‘X']')'H _ullx) wlx)—u(x) v x)
v(x)” v2(x)

w

VK-1.V.2

[TpaBuna nuddepennuponanus. [IponsBoaHas CioxHOU QYHKIHH.
3amanue 1.
1) HaiiguTe npou3BoiHY0 (QyHKIHH

y = 5cos(7 + 8x) + /7x —8

2) HazoBure xakoe-1100 1uppoBoe CpeacTBO, IPUMEHUMOE IS

VK-2.V.1
YK-2.V.3




pereHust faHHOM 3aaaun. OGOCHYWUTE Balll BHIOOP.

3amaunue 2.

1) Haiigure npon3BoHy0 GyHKIUU
y = 5 cos(5 + 2x) * In(5x — 2)

2) HazoBute kakoe-mu60 nudpoBoe CPeaCcTBO, TPUMEHUMOE IS
peuieHus qaHHou 3anaun. OO60CHYIiTE Balll BHIOOP.

3amanue 3.

1) Haiimute npou3BoHY0 QYHKIUH
_ —6tg(7 + 4x)
 In(7x—4)

2) HazoBuTe kakoe-mu60 nudpoBoe CPeaCcTBO, TPUMEHUMOE IS
peuieHus qaHHou 3aqaun. OO60CHYITE BaIll BBIOOP.

3amanue 4.
1) Haiinure npon3BogHy0 YHKIIHH
y =./2 — 6sin(7 + 4x)
2) HazoBute kakoe-mu60 nudpoBoe CPeaCcTBO, TPUMEHUMOE IS
peuieHus qaHHou 3anaun. OO60CHYITE BaIll BEIOOP.

3amanue 5.
1) HaiiguTe npou3BoiHY0 (QyHKIHH
y =5 cos(3 + 4x) + log,(3x — 4)
2) HazoBute kakoe-nmu6o nudpoBoe CpeacTBO, MPUMEHIUMOE /s
pereHust gaHHOM 3aaaun. OGOCHYWTE Balll BHIOOP.

10. | TIIpoBepnTe sABISACTCS U BHIPAKCHHE YK-1.¥.2
1

T (—24)cos(7 + 4x)
IPOU3BOAHON QYHKINH y = \4{ 2 — 6sin(7 + 4x) ? OTBeT 0OOCHYITE.

11. | 3anummTe ypaBHEHHE KacaTelbHON K rpaduKy QYHKIHH Y=X° - 2 YK-1.¥.2
B €ro Touke ¢ abcruccoii Xo= 1

12. | B kakoii Touke ypaBHEHHeE KacaTenbHOH K rpaguky pyHKimu y=x> -2 YK-1.V.2
nmMeet Bua Yy=3x-4
3anmaga MOXKeT OBITH perieHa AByMs criocodamu. O0ocHyiTe 006a
croco0a perieHus.

13. | Ilycte B TOUKE (X0, Yo) mepecekaroTcst ase kpubie Y=f(X) u y=g(x). O6e | YK-1.3.3

¢byukuun Y=f(X) u y=¢g(X) umerot npou3BoaHbIC B TOUKE (X0, Yo). UeMy
PaBEH yrojl MeX1y KPUBBIMH?




14.

[TycTh mosiokeHne TOUKH MPpH €€ IBMKCHUH 3a1aéTcs pyHKuen S=S(t),
rae t — Bpems. Yemy paBHa CKOpOCTh TOUKHU? BrImummTe HOMep BEpPHOTO
YTBEPIKICHHUSL.

a) CKopocTh TOYKH paBHA NPou3BOAHON pyHKmuu S(t)

a) CKOpOCTh TOYKH paBHa BTOPOH Mpou3BoaHON pyHkmu S(t)

b) Ckopocts Touku paBHa auddepentmany Gynxumn S(t)

VK-1.V.2

15.

[Tycts Gyuknus y = f(x) 3agana Ha uatepsaie (a, b). HasoBute ycnosue
yoObiBanus pyHkiuu y = f(x) Ha uaTepBate (a, b).

YK-1.3.3

16.

[Mycts Gpynkuus y = f(x) 3agana Ha untepaie (a, b). HasoBute yciosue
BBINYKJIOCTH BBepX QyHKIMHK y = f(X) Ha uHTEpBaje (a, b).

VK-1.3.3

17.

[Tycts Gyuknus y = f(x) 3agana Ha untepsaie (a, b). HasoBute ycnosue
BOTHYTOCTH (BBIITYKJIOCTH BHH3) QyHKIMHU y = f(X) Ha nHTepBaiue (a, b).

YK-1.3.3

18.

[Tycts nuddepennupyemas pynkuus y = f(X) 3amana Ha UHTEpBaJe

(a, b).

W3BecTHO, uTO B TOYKE Xo HA MHTEpBae (3, b) mpousBoaHas GyHKIUU Y
= f(x) paBHa Hym0. Kakux 1aHHBIX HE XBaTaeT, 4YTOOBI yTBEPKIATh, YTO
B TO# TOUKe (PYHKIUS UMEET MaKCUMyM?

VK-2.B.2

19.

Kakas npsmas quHUS Ha3bIBae€TCS aCUMIOTOTON rpaduka GyHKIIMN
y=f(x)?

YK-1.3.3

20.

BepHo 51, 4yTO BBIpaXkKeHUE

5, 2, N 2 s 45
R X Tyt
SBnsiercs petennem [ (5x3 — 2x% + Vx3)dx ? Otser obochyiire.

[IpuBenuTe nBa crioco0a pemieHwus .

VK-1.V.2

21.

1. Brruucnuts HeonpeaenEHHbIN HHTETPAT:
[(SxS —2x% + /x3)dx

2. BwruuciauTs HeompeneaEHHBIN HHTETPAT:

f(i/?+3x3—5

1
Y

3. BwruuciauTs HeonpeneaEHHBIN HHTETPAT:

x? +4/x
T

4. BbluMcnuTh HEONpEAEIEHHBIN HHTETpAL:

)dx

VK-1.V.2
VK-2.V.1




4
x4 %3
(——=)dx
X
5. BwruuciauTs HeonpeneaEHHBIN HHTETPAT:

fcos(élx — 7)dx

22,

MeTo bl MHTErpUPOBAHKUS: METOJT BHECEHUS MO 3HAK AuddepeHnnana

Y METOJ 3aMEHBI [IEPEMEHHOM UHTETPUPOBAHMUSL.

1. BeiOepute METO MHTETPUPOBAHUS U BEIYUCIUTE HHTETPAJL.
YKaxuTe Kakoll METOJ HHTErPUPOBAHUS IPUMEHSIIN

2xdx
vx2+3

2. Bribepurte MeTO MHTETPUPOBAHUS M BHIUUCIUTE UHTETPAJL.
VYKaxkuTe Kakoi METOJ UHTETPUPOBAHNS IIPUMEHSUIIN:

J’ dxdx
x*+1

3. Bribepurte MeTO1 MHTETPUPOBAHUS U BHIUMCIUTE UHTETPAJL.
VYKaxuTe Kakoll METOJ HHTErPUPOBAHUS PUMEH SN :

[xsin(xz + 3)dx

4. BriObepuTe METOA HHTETPUPOBAHUS M BHIYUCIUTE UHTETPAJL.
VYKaxuTe Kakoll METOJ HHTErPUPOBAHUS IPUMEHSIIN

J’ dx
Vxcos?(Vx)

5. Bribepurte MeTO HHTETPUPOBAHUS U BHIUUCIUTE UHTETPAJL.
VYKaxuTe Kakoll METOJ HHTErPUPOBAHUS IPUMEHSIIN

s

VK-2.B.2
VK-1.V.2

23.

3amanue 1.

1) BbIYHCINTH, IPUMEHUB METOJ] UHTETPUPOBAHUS 110 YACTSIM:

fx * cOSXdX

2) HazoBure kakoe-mub0 1U(POBOE CPENCTBO, MNPUMEHUMOE s
pereHust faHHOM 3aaaun. OGOCHYWTE Balll BHIOOP.

3amanue 2.
1) BeryrcnuTh, MPpUMEHUB METO]] HHTETPUPOBAHHUS 110 YACTSIM:
J(x + 1e*dx
2) HasoBure kakoe-n100 1HU(POBOE CPEACTBO, MPUMEHUMOE ISt
pereHust faHHoM 3agaun. OOOCHYWTE Balll BHIOOP.

YK-2.V.1
VK-2.V.3




3amanue 3.

1) Beruncnuth, NpUMEHUB METO MHTETPUPOBAHMSI I10 YACTIM:

J-xlnxdx

2) HasoBure kakoe-n1100 1HU(POBOE CPEACTBO, MPUMEHUMOE ISt
pereHust faHHOM 3aaaun. OGOCHYWTE Balll BHIOOP.
3ananue 4.

1) Beruncnuts, IPUMEHUB METOJL UHTETPUPOBAHHUS 110 YaCTSIM:

2

x*= * sinxdx

2) HasoBure Kakoe-au00 mH(POBOE CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3anaun. OO60CHYITE Balll BHIOOP.

24,

Samanmne 1.

1) BeruucnuTe onpeaeacHHbIN HHTETPa:

2

[

0

2) HazoBute kakoe-mu60 nudpoBoe CPeaCTBO, MPUMEHUMOE IS
peuieHus qaHHou 3anaun. OO60CHYITE BaIll BEIOOP.

3amanue 2.

1) Beruucnute onpeaeacHHbI HHTETPa:

1
f 2dx
0

2) HazoBute kakoe-md0 HuppoBOe CPEACTBO, IPUMEHUMOE ISt
pereHust faHHOM 3aaaun. OGOCHYWUTE Balll BHIOOP.

3amanue 3.

1) Beruucnute onpeaeacHHbI HHTETPpat:

3

[ xdx

2

2) HazoBute kakoe-mu60 nudpoBoe CPeaCTBO, MPUMEHUMOE IS
peuieHus qaHHou 3anaun. OO60CHYIiTE BaIlll BEIOOP.

VK-2.V.3




3amanue 4.

1) Beruucnute onpeaeacHHbIN HHTETPa:
0
[ x3dx
-1

2) HazoBute kakoe-1md0 HUPppoBOE CPEACTBO, IPUMEHUMOE ISt
peuieHus qanHou 3aqaun. OO60CHYIiTE BaIll BEIOOP.

3amanue 5.

1) Beruucnute onpeaeacHHbI HHTETpat:
1
[ e*dx
-1

2) HazoBute kakoe-md0 HUPpOBOE CPEACTBO, IPUMEHUMOE ISt
pereHust faHHOM 3aaaun. OGOCHYWUTE Balll BHIOOP.

25.

1. TlpouwHTErpUpyHTE TPUTOHOMETPHUIECCKYIO () YHKITHIO

T
."12

f cosx dx

T
/6

2. TlpouHTerpupyite TPUTOHOMETPUUECKYIO (PYHKIIUIO

T

J cosx dx

0

3. TlpowHTerpupyiiTe TPUrOHOMETPUUECKYIO (DYHKITHIO
Ty
cos2x dx

i1z

4. TlpouHTerpupyiTe TPUTOHOMETPUUYECKYIO (DYHKITHIO

T

f sinx dx

0

5. IlpouwHTEerpupyiiTe TPUTOHOMETPUUECKYIO (DYHKITHIO

T

f sinx dx

T
/2

YK-2.V.3




Cemectp Ne2

26.

Kakas ¢pynkums z = f(x; y) Ha3pIBaeTCsl HENIPEPHIBHOM B TOUKE
Mo (x0; ¥0)?

YK-1.3.3

217.

Kaxkas u3 GopMyan cootBercTByeT auddepenimany Gynkmum y=e<?

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

VYK-2.3.1

28.

YacTHble TPOU3BOAHBIE
dz

a
"— byHKIIIN

1. HaiiguTte yacTHbIE TPOU3BOIHBIC oz oy
x

B sin(3 4+ 8x — 7y)
- 2 _ x3},?

Z

dz

o dz
2. Haiinure yacTHBIC MPOU3BOIHBIE o % byHKIIH

_ sin(3 + 2x — 5y)
- 2 _ xet},?

Z

dz o=z
— 1 — GyHKIHN

3. Haiinure yacTHBIC MPOU3BOIHBIE x5y

_sin(1+ 4x—3y)

z 3+ x2y7

dz o=z
— U — QYHKIUHA

4. Haiinute yacTHBIC MPOU3BOIHBIE x5y

_sin(7+4x—7y)

3 — 13}’6

Z

o dz Oz
5. Hailinure yacTHbIE IPOU3BOIHBIE P ay byHKUIHIN
x

_ sin(5+ 8x — 5y)

3 — xet},e

Z

VK-1.V.2

29.

Brimucats ycinoBre npyu KOTOPOM BBIPAXKEHHE
P(x,y,z)dx + Q(x,y,z)dy+R(x,y,z)dz

npeCTaBiIsieT co0oi quddepeHnran HeKoTopoi GyHKIuu U(X,Y,z).

VYK-1.B.2

30.

Kakas Touka Ha3bIBaeTCA TOUKOM MakcuMyMa QyHKIMU z = f(x; v)?

VYK-1.V.2




31. 1. Haiitu npou3BoHYIO QYHKIIHMH YK-2.V.1
flx,y) = (8+5x% + 2y* — 7x®y*)? B Touke K(1,1) no
HaIpaBJIEHUIO K Touke M (2, 6)
2. Haiitu mpousBoiHyI0 (DYHKITUH
flx,v) =(7—x*+ 2y 2 — x1y*)? B Touke K(1,1) mo
HaIIPABJICHUIO K TOuke M (4, 3)
3. Haiitu mpousBoHyt0 QyHKITMN
flx,v) =(7—2x3+ 2y2 —x3y™1)? B Touke K(1,1) o
HaIpPaBJICHUIO K Touke M (5, 2)
4. HaiitTi npon3BOaHYIO (PYHKITHIO
flx,v) = (11— 2x3+ 2y — x8y™2)? B Touke K(1,1) o
HaIpPaBJICHUIO K Touke M (5, 6)
5. Haiitu npousBoHyt0 yHKITMN
flx,v) = (5+ 4x 1 — 2y® — 2x3y*)? B Touxe K(1,1) o
HaIIPABJICHUIO K Touke M (2, 3)
32. | ChopmynupyiiTe HEOOXOIUMOE YCIOBUE IKCTPEMyMa YK-1.3.3
muddepenimpyemoit QyHKIMU IBYX MepeMeHHbIX z = f(x; ).
33. | Teno pacnoniokeHo Hall 3aMKHYTOM obnacTeio D, nexameit B iockoctr | YK-1.3.3
X0y, Te0 OrpaHuYeHHOr0 CBEpXY HenpepbiBHOH Gynkuuei f(X , y).
3anummre GopMyIty, M0 KOTOPO MOYKHO BBIYUCIUTH O0BEM JTAaHHOTO
Tena.
34. | 3amanue 1. YK-2.3.1
1) BbluuCIUTH IBYKPATHBIN (IOBTOPHBII) HHTETPAI YK-2.V.1
YK-2.V.3

3 x

[ dx (3 —4x+ 7y + 2xy)dy
0 —2x

2) HazoBute kakoe-1md0 HUPppoOBOE CPEACTBO, IPUMEHUMOE ISt

pereHust faHHOM 3aaaun. OGOCHYWUTE Balll BHIOOP.

3ananue 2.
1) OGnacte D orpaHuYeHa JHHUSIMH

y=2x+3u y=x%—6x+15.
[lepeiiT OT qBOIHOTO MHTErpaja 1o obmactu D k 1BykpaTHOMY
(MOBTOPHOMY) UHTETPAITY ¥ PACCTaBUTh TIPEICIBI

MHTETPUPOBAHMS B HHTErpanax |[ oy [ y)dxdy =
2) HazoBute kakoe-1md0 HUppoBOE CPEACTBO, IPUMEHUMOE ISt
pereHust faHHOM 3aaaun. OGOCHYWUTE Balll BHIOOP.

3ananue 3.
1) BeruuciuTh ABYKpaTHBIN (IIOBTOPHBIN) HHTETPa




[ dxf (3 —2x4+ 7y + 6xy)dy
0

2) HazoBute kakoe-1md0 HUPpPOBOE CPEACTBO, IPUMEHUMOE ISt
pereHust gaHHOM 3aaaun. OGOCHYWTE Balll BHIOOP.

3ananue 4.
1) OGnactp D orpaHuuYeHa JINHUSIMA

y=x+2uy=—x>+9x — 13

[lepeiiT oT ABOIHOrO MHTErpaia mo obiactu D k nBykpaTHOMY

(MOBTOPHOMY) UHTETPAITY ¥ PACCTaBUTh TIPEICIBI
MHTETPUPOBAHUSA B UHTErPAIax

f £ (G, y)dxdy =
(D)

2) HazoBute kakoe-m1u60 nudpoBoe CPeaCTBO, MPUMEHUMOE IS
peuieHus qanHou 3anaun. OO60CHYITE BaIll BHIOOP.

3amanue 5.
1) BbIUUCIUTE IBYKPATHBIN (TIOBTOPHBII) HHTETPA
3 4x
f dx (3 —2x 4+ 3y + 3xy)dy
0 x

2) HazoBute kakoe-md0 HuPppoBOE CPEACTBO, IPUMEHUMOE ISt
pereHust faHHOM 3aaaun. OGOCHYWTE Balll BHIOOP.

35.

Beinuimmre HoMep o KOTOPBIM PACIIOIOKEH P, s KOTOPOro He
BBIMOJIHSAETCS] HEOOXOJMMBIH MPU3HAK CXOJUMOCTH?

n?+3
1) Zn 10347 n3+7
2) Zn 1 3.4

VYK-1.3.1

36.

Kaxue mpu3HaKy HCCIIEA0BAHUS HA CXOJUMOCTD IPHMEHSIIOT TS
YUCJIOBBIX PAOOB C IMOJIOKUTCIIbHBIMHA qjIeHaMu?
a) mpusHak /lanamGepa

b) npasuio Jlonurans
c) meroxn Kpamepa

d) mpusnak Kommu.

VYK-2.3.1

37.

Ecnu psin cxomutes, TO 9TO MOKHO CKa3aTh 00 00IIeM YIeHE 3TOTO
psna?

VYK-2.3.1

38.

Ecnu oOuuit uneH psina u,, He CTPEMUTCS K HYJIIO, YTO MOKHO
YTBEPKAATh O CXOAUMOCTH psja?

VK-2.V.1




39.

OOmuit uneH paga u, CTPEeMHUTCA K Hy0. JlocTaTouHO U 3TOro AJis
TOT0, 4YTOOBI YTBEP)KAATh, YTO TAHHBIN PSI CXOAUTCS?

VYK-1.B.2

40.

oo 5n®
n=13p2_2

HccnenoBaTh NaHHBIN psii HA CXOAUMOCTh. BeiOepute MeTon
HCCIIEIOBAHUS U3 CIIUCKA:

a) HHTerpanpHbIi MPU3HAK CXOJMMOCTH
b) Heo0xoaumblii MpU3HAK CXOAMMOCTH
c) Ilpusnak Komu

d) Tlpusnak /lanmambepa

VYK-1.B.2

41.

w (1n-5)2"

1. UccraemoBarh CXOIUMOCTE psima =2  —
A A pin E"—1{5n+2}3“

o (4n—3)30

2. HccnenoBaTb CXOAUMOCTD psijia 2o, Gno2)™
n—

w (1n—3)27

3. MHccienoBarh CXOMUMOCTE psia »,°  ———
J1 it p A En—l{Sn—d»]Gn

e (4n—5)"

4. HccnenoBaTh CXOAUMOCTD PAfa ), )

o (1n+3)4"

5. HccamemoBars CXOOQUMOCTE psAga > , ————
A A PAA E"_1{1n+4}5“

VYK-1.V.2
VK-2.V.1

42.

1)

2)

w (1n—5)2"

UccnenoBaTh cXOQUMOCTE psAaa 2.5
A A pin E:]’1—1{5n+2}3“

Kaxkoit mpusnak Ber uconszoBasin. OG0CHYHTE CBOW BBIOOP.

VK-2.B.2

43.

1)

2)

o (4n—5)"

HccnenoBarh CXOAUMOCTD PAfa X, ; i
n

Kakoii mpu3nak Ber ucionbp3oBanmu. O060CHYITE CBOM BBIOOP.

VK-1.V.2

44,

1)

2)

w  (1m+3)4"

HCCJ‘IGI{OBaTB CXOOUMOCTHB psAaa En: 1 m
n

Hazosure kakoe-1100 nuppoBoe CpeacTBO, IPUMEHUMOE IS
pereHust faHHOM 3aaaun. OGOCHYWUTE Balll BHIOOP.

VK-2.V.3
VK-1.V.2
VK-2.V.1

45.

[TycTs aH 3HaKOYEpENYIOMHUICS AR D,y U,. Ecim pax,
COCTaBJICHHBIN M3 a0COTIOTHBIX BEIMYUH |Un|, CXOAUTCS, TO YTO MOXKHO
CKa3aTh O 3HaKouepeaytoniemcs paae? Beibepure BepHbIil OTBET.

VYK-1.V.2




a) Psgcxomutcs
b) Psx pacxomurcs

C) Psan cxomures aGCOMIOTHO

46. | Eciu aGCcoIOTHBIC BEIMUMHBI YWICHOB 3HAKOYEPEAYIOIIETOCs psiia YK-1.V.2
2, U, YOBIBAIOT M OOIIMH WIEH psa CTPEMHTCS K HYIIIO, TO YTO
MO>KHO CKa3aTh O CXOAUMOCTH psifa? BeiOepuTte BepHBI OTBET.
a) Psaa cxommrest
b) Psin pacxomurcs
C) Psax cxomurest abCOTIOTHO
47. 1. Haiitu 0651aCcTh CXOIUMOCTH psiia VYK-1.V.2
- YK-2.3.1
an =1+x+x? ot x4
n=0
2. Haiitu paanyc cXOOMMOCTH psizia
Z(E’.x)” =14 2x +4x? +-+ 2" 4 -
n=0
3. Haiitu paguyc cxonumocTu psijaa
D (50" =145 +25x% + ook 5" o
n=0
4. Haiitu paguyc cCXOAMMOCTH psAJa
(—D"Ex)" N 3x  (3x)? —D"Ex)" N
n+1l 2 3 n+1
n=0
5. O61acThIO CXOAMMOCTH Psiaa
Z Colx—a)"=Co+ Ci(x—a) +C(x —a)2 ++ Cplx —a)" ...
n=0
Asnsiercs uarepsan (2; 4). Haiinure ero paanyc cX0aMMOCTH.
48. | CreneHHOH pax  Xr_o @y X "CXOAUTCS B TOUKE Xo.UTO MOXKHO VK-1.3.3
YTBEPKIaTh 00 a0COTIOTHON CXOUMOCTH ITOTO Psia B KOKION U3
TOYEK X, TAKHX, 9TO|x| < |x4|?
49, VK-1.V.2

1. Pasnoxurs MHorounen f(x) = —x® —10x? — 30x — 31 B pan
Telinopa B OKpECTHOCTH TOYKH X = —2

2. Paznoxwuts MHOrouneH f(x) = —x> —2x? + 5x — 1 B pax




Teinopa B OKpECTHOCTH TOYKH X = 1

3. Pasnoxurb MHOrOwnen f(x)=—2x>+ 14x2—25x+12 B

psan Teinopa B OKpECTHOCTH TOUKH X = 2

4. Pasnoxuts MHorounen f(x) = —2x3—2x?+ 7x+ 13 Bpan
Telinopa B OKpECTHOCTH TOUKH x = —1

5. Pasnoxwurs MHorounes f(x) =—2x3—7x?>—x+ 9 Bpan
Telinopa B OKpECTHOCTH TOYKH X = —2

Bormpocsr (3amaun) nis 3adera / qud . 3adera npeacTaBieHsl B Tadnuie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3adyera

Ne /i1

[lepeuens BonpocoB (3agay) it 3auera / nud . 3auera

Kon
WHIAKATOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUSI KYpCOBOM paboThI
MpeICTaBICHBI B Ta0wmie 17.
Ta6mmma 17 — [lepedyens TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOM paOOTHI

Ne i/t

[IpumepHbIi IepeyeHb TEM I KypCOBOT'O IPOSKTHPOBAHNUS/BBITIOTHEHUS
KYpPCOBOM pabOTHI

Y4eOHBIM IIIAaHOM HE MPEIYCMOTPEHO

BOHpOCBI JUIA HpOB@I[eHI/IH HpOMe)KYTOqHOﬁ arrecragum B BHIC TGCTI/IpOBaHI/IH
MpeICTaBJICHBI B TaOsmie 18.

Ta6muia 18 — [IpumepHsIii TepedeHb BOIPOCOB ISl TECTOB

No 1 N Kon
. PUMEPHBII TIepeYeHb BOIIPOCOB IS TECTOB ——
TumnoBoil BapuaHT TECTOB
1 cemectp
1 Boraucnure 1)1 YK-1.3.3
npezaen 2) 3 YK-2.V.1
o 3x+2x—7 3) 15
vl |4 T
4 Toukoii pa3psiBa 1) 6 YK-1.V.2
byHKIUH 2) 2
o x— 3 3) 1
Y= (x2 +3)Inx 4) 4
SIBJISIETCSI TOYKA
§ IpousBonnas pynkuuu | 1) 2x - 4*In4 YK-2.V.1
y=x2-4% 2) 2x-4*1
paBHa 3) x-4*(2+x)




4)

X 4%(2+ xln4)

4 Abcnucca skctpemyma | 1) 8 YK-1.V.2
byHKIIHH 2) 05
y=8—x%+x 3 1
paBHa 4) -05
§ Borauciite uTerpan | 1) _ - VK-1.¥.2
dx arctgx
J-(l T xDarctgix 2) lnlarictgxl +C
3) — 5
arctg©x
4 >
arctgx
¢ Boruncnure 1) 0,5 (3-8x)2°(-8) YK-2.V.1
IIPOU3BOIHYIO 2) 0,5 (3-8x)°5 (8) YK-1.V.2
byHKIUHA
y=(3-8x)%° 3) 0,8 (3-8x)°° (-8)
4) 0,5 (3-8x)°8 (-8)
1 Borunciure 1) y=25e>*"1 VK-2.V.1
POM3BOAHYIO BTOPOro | 2) y = e°*
nopsiika GyHKIIUA 3) y=5e>!
y =e> 4) 25
§ OOparHo#l PpyHKIHEH 1) y=x°® YK-1.¥.2
TI0 OTHOIIEHUIO K 2) y=—
ex
(byHKHEH 3) y=Inx
y = e* sBisercs ) y=e
byHKITUS y=
{4 IepBas mpon3BOAHAS 1) ckopocTh u3MeHeHus: QyHKIIUN YK-1.¥.2
(GYHKIMY TIOKa3bIBacT: | 2) HampaBlieHUE QYHKIMA
3) mpupaineHue QyHKIHHA
4) npupalieHie apryMeHTa QyHKIHu
1 Auddepennman 1) oTHOUIEHHIO IpUpaIIeHUs QYHKIUU K YK-1.V.2
GYHKIMK paBeH NPUPAIICHUIO apryMEHTa
2) TPOM3BEICHUIO MPHPALICHUS QYHKIIMN HA
NpUpAIIeHHE apryMEeHTa
3) TPOM3BEICHUIO MPOU3BOJHON Ha
NpUpAIIEHHE apryMEeHTa
4) mpupalIeHuIo apryMeHTa
1 Beraucnute uucio 1)1 YK-2.V.1
TOYEK pa3pbiBa 2) 2
byHKIMH 3) 3
x+2 4) 0

Y= (x +3)*(x*—4)?




Beraucinure 1) 0 YK-1.3.1
npeaen 2) 9
_ sin?3x 3) 3
L 4) 1
VYpaBHeHHE 1) y=2x+4 VK-1.V.2
KacaTeJIbHON K 2) y=4x+3
rpaduxy GyHKIUN 3) y=2x-5
y=x%-2 4) y=3x—4
B €r0 TOYKE C
abcruccoit
Xo= 1 umeeT BUI
Brruncnute 3HaueHNE 1) 0 YK-1.¥.2
POM3BOIHOM BTOpOro | 2) -1
nopsiaka QyHKIHN 3) 3
y = sin2x + 4x 4) -4
B TOYKE X = E
MHOXeCTBO 1) —Xxsin3x—Zcos3x+C YK-2.V.1
epPBOOOPA3HBIX 3 2
byHKIT 2) 3xsin3dx + jcos3x +C
fx) = —xcos(3x) 3) 3xsin3x —%cos?}x +C
HMECT BUA 4) 3xsin3x + 9cos3x + C
Bbrauciure nHTErpa Dinx+C VK-2.V.1
dx
J. 2)In|x|+C
xlnx
in|ln|x||+C
A)ine* + C
Eciu K onpeaeneHHoMy ) 64_at VK-2.V.1
MHTETpay Lo
64 64 tdt
_dx 2) 6] 1 t+1
1 V,E + %J'E 2 dt
PUMCHUTb 3) [ 1 212
HOJICTAHOBKY s
x = t®, To OH IpUMeT 4) 6 le %e
BUJT
Teo nBUxkeTcs 1o 1) 6 VK-2.V.1
3aKOHY 2) 4
S(t)=5t3+1, Torna 3) 10
CKOPOCTh B MOMEHT 4) 15
Bpemenu t=1 paBHa
VYxkaxure GyHKINH, 1) Xusinx YK-2.3.1
KOTOPBIC SIBIISTIOTCS 2) X utg2x
OKBUBAJICHTHBIMH NIpU | 3) X B COS2X
x—0 4) X wu sin2x




gz
[IPOU3BOAHYIO ay

byHKIUHA

2) —2sin(5x +2y)
3) cos(5x + 2y)

4 Kaxkoe u3 ke 1) oTHOIICHHE TIpHpaneHus] PYHKIIUH K YK-2.3.1
NePEYNCITCHHBIX MIPUPAIICHUIO apTyMEHTa
IIPEIIOKECHU N 2) otHOWIEHHS (PYHKIMH K TPUPAILICHHIO
orpenensieT apryMeHTa
IIPOU3BOJHYIO 3) oTHOUIeHKE TIpeaea QYHKIMH K apryMEHTY
byakumum (Koraa 4) mpeaen OTHOIICHHS TpUpanieHuss QYHKIINT K
npupalieHue NPUPAIICHUIO apryMEHTa
apryMeHTa CTPEMHTCS K
HYJ10)?
2 cemecTp
oIt 1) 2x%ydx + 3x%y?dy VK-1.V.2
nuddepentman 2) 3x%y*dx +2x3ydy
Gynxumm 3) 3x%ydx+ 2x3ydy
z =x3y? 4) 2x%y?dx + 3x%ydy
paBeH
VYKaxuTe cXoAsmuiics 1) Y2, — VK-2.V.1
YHCIIOBOM Pl - 5
2) 71=1?
3) n=1 ?
4) Ximi—
3
VKaxKuTe CTENEeHHOM 1) f:l% (x — 2)" VK-2.V.1
psin, Ui KOTOPOTO o e
unrepsai (0;2) 2) E’;:l ?(x 2)n
SBIISIETCS HHTEPBAJIOM 3) Xit,(x—1)
CXOJMMOCTH. 4) ¥e  n(x+2)"
VYKaXuTe 4acTHYIO 1) 6 YK-1.V.2
MPOM3BOJIHYIO TIO 2) 6xy
v QyHKIMK IBYX 3) 6x
nepeMeHHbIX z = 3x%y | 4) 3x2
Ecmu V- 3t0 KYO co 1) 2 YK-2.V.1
CTOPOHOM JIJTHHBI 2 2) 4
€IUHHUIILI, TOrAa 3) 8
unrerpan [ff, dv 4) 16
paBeH
Heo6xoauMmsblit 1) ¥y n?+3 VK-1.3.1
TNIPU3HAK CXOAUMOCTH n=1 nt7
HE BBITIOJHEH IS psija 2) Xo-1 Bta
3) - 5n2
n=1 3“2 -2
o  NZ43
4) Zn= ni+1
Paccuuraiite yacTHyIO 1) 2cos(5x + 2y) YK-2.V.1




z = cos(bx + 2y)

4) (5x + 2)cos(5x + 2y)

8. | Berunciure mosTopHbii | 1) 0 YK-1.3.3
1 Y 2) 1
uHTerpan | dy | dx
Jo v Js 3) 0,5
4) 0,1
9. | Haiinure oGnacth 1) [4,0) YK-2.V.1
CXOAUMOCTH 2) (-3,0)
o (xF2)" 3) (-2,0)
n=1 nz]’i—l 4) [—l ’O)
10. | Haiinure 3HaucHnE 1) 5 VK-2.V.1
(GyHKINU IBYX 2) 2
MIEPEMEHHBIX 3) 10
z=2x-y+15 B Touke A(- | 4) 19
2,1)
11. | HaiiauTe yacTHyIO 1) 2cos(5x+2y) VK-2.V.1
PR Y 3) cos(5x+ 2y)
2 = sin(5x + 2y) 4) (5x + 2)cos(5x + 2y)
12. | Nana ¢pyuKims 1) 1+3x— z x2 VK-1.V.2
f(x) = e, torza 2) 1+3x+9x?
nepBbie TpH (OTIUYHBIC - 5
OT HyJIs) 4eHa 3) 1—3x+ 99x 5
pasnoKeHus STON 4) 1+3x+-x
GYHKIUY B psT
Telinopa B
OKPECTHOCTH TOYKHU
xg = 0 umeroT BUj
13. | IloBTOopHBIi HTErpan | 1) O YK-1.3.3
2) 1
2 4 -1
J”l dx JS dyj—z dz 3) 05
paBeH 4 -1
14. | HeoOXoauMblii 1) ¥ n?+3 YK-1.V.2
IPHU3HAK CXOAUMOCTH "=1"31+7
HE BBIMOJHEH JUISI psia 2) Zn-a Bta
w 5
3) Xin 3nZ-2
o N3
15. | Eciu V- 310 KY0 €O 1) 27 YK-1.V.2
CTOPOHOM JJTUHBI 3 2) 9
€UHUIILI, TOI1a 3) 81
unterpan [ff, dv 4) 16
paBeH
16. | Beruucnure mostopHsii | 1) 0,2 YK-1.3.3
UHTErpaj 2) 0,3
3) 0,25




1 2
jﬂ dx jl J%dy 4) 0,5
17. | Haiinure o06nacthb 1) [0, 4) YK-2.V.1
CXOAUMOCTH 2) (0,3)
o (x2)" 3) (0,2)
n=1 psn-1 4) (O, l)
18. | Beruucnure uarerpan | 1) 4,5 YK-1.3.1
1 2 2) 0,75
J- dxf xydy 3) 4
¢ 4)2
19. | YacrHas npousBoaHas | 1) 6 YK-2.V.1
1o x (GYHKLUU IBYX 2) 6xy
HepeMeHHBIX 3) 6x
z =3x%y 4) 6x + 3x?
20. | 3nauenue GyHKIMH 1) 15 YK-2.V.1
JIBYX IEPEMEHHBIX 2) 20
7z=3x-2y+16 B TOUKe 3) -15
A(1,2) paBHO 4) -20

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIIMXCS 3a0YHON (OpPMBI
oOydeHus1, IpeCTaBIeHbI B Ta0uie 19.

Ta6muma 19 — [lepedeHb KOHTPOJIBHBIX PadbOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONPENCNSAIONIMEe  MPOLEAYphl  OLICHUBAHUS
UH/IMKATOPOB, XapakTepU3YIOIIUX HSTanbl (HOPMUPOBAHMS KOMIIETEHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax [YAII, pernameHTUpPYyOIIMX MOPAJOK W IPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IMIPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
I'VAIL

11. Meroauveckre yKka3aHus A1 00y4YaIOIIUXCs IO OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauueckue ykazaHus s OOy4aroIUXCs 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAYEHUE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHE ydeOHoro marepuana. Ha3znaueHue COBpEMEHHOHN JICKIIUH B
pamMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(OPMAIUIO MO TEME, & B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIEM AUCIUIUIMHBI, METOJIOB HAyYHOTO TIO3HAHHWS, HOBEHIIHMX
JTOCTIKEHUI HaydyHOW MBICITH. B ydeOHOM mpoliecce JEeKIUsl BBIMOJHIET METOOJOTHYECKYIO,
OpraHU3AIMOHHYI0 ¥ WHGOPMAITMOHHYIO (QYHKIMH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnacTu 3HaHWs, €€ MpOOJIeMBI, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUIMHE,
MOKa3bIBAET B3aUMOCBSI3b C IPYTUMHU JUCIUIUTMHAMH.

[LranupyemMble pe3ylbTaThl IPU OCBOCHUH 00YUYAIOUIMMHUCS JICKIIMOHHOIO MaTepHaia;

— TMOJIyYEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUU, YPOBEHb
KOTOPBIX ONpPEIETAETCS 1EJIEBOM YCTAHOBKOM K Ka)KI0 KOHKPETHOM TEME;




— TIONy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIMO/IaBaATEIEM;

— pasBuTHE TPO(ECCHOHATBLHO-IETOBBIX  KAadecTB, JIIOOBH K  TpeAMETy U
CaMOCTOATEJIbHOTO TBOPYECKOTO MBIIICHUS.

— TIOSIBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSITENILHON paOOTHI;

— TOJy4YeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM U TEXHUKH H O
MPOTHO3€E UX Pa3BUTHSI HA OJIMKAMIIINE TOIBL;

— Hay4YHThCS METOAMYECKH 0O0pabaThiBaTh Marepuai (BBIACTATH TJIaBHBIC MBICIUA H
MOJOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HMX B  Pa3JIMYHBIX
dopmynupoBKax);

—  TIOJy4eHHUE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIAiIoB U
UCIIONIb30BAaHMEM pa3laTOYHOTO MaTepuaja TMPU MPOBEACHUU KOPOTKUX TUCKYyCcCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICTBbHBIX TEMATHUK TI0 TUCIUTIINHE.

CTpyKTypa Opea0oCTaBICHMS JTCKIIMOHHOI'0 MaTepHaia.

— OnpexaeneHus MaTeMaTUYECKUX TEPMUHOB.
—  @DOpMyIMpPOBKA TEOPEMBI.

— J10Ka3arenbCTBO TEOPEMBI.

— Hmroctpupyroiue npuMepsl.

11.2. Meroauyeckue ykKazaHusl Il OOYYaIOIMMUXCA 1O MPOXOXKICHHUIO MPAKTHUYECKUX
3aHATHI

[IpakTHueckoe 3aHATHE SABISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3anuu yueOHOro
mpolecca, 3aKIIF0Yaroniasicsi B BHIIOJIHEHUU 00YyJalOIIUMUCS MO PYKOBOJICTBOM MPETOAaBaTeNs
KOMIUIEKCa Y4eOHBIX 3aJaHUN C LEJIbI0 YCBOEHHS HAyYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JUCITUTIMHBL, TPHOOPETEHUsI yMEHUN U HABBIKOB, OIIBITA TBOPUYECKON JACSITEITLHOCTH.

[enbio MpakTUYECKOTO 3aHATHS sl 00y4aroIIerocs SBIsSETCS MPUBUTHE 00YyJarOIIUMCs
YMEHHH U HaBBIKOB MMPAKTUYECKOW NESITENBHOCTHU 10 U3y4aeMOW TUCUUILINHE.

[Tnanupyemble pe3yabTaThl IPU OCBOCHUU 00YUYAIOIIUMCS IPAKTUUECKUX 3aHATHI:

— 3aKkperuieHue, yriayOleHHue, pacIldpeHre W JAeTaau3aius 3HaHWA MpU PEIIeHUH
KOHKPETHBIX 33/1a4;

— pa3BUTHE TIO3HABATENbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbBHOCTH  MBILIUICHHUS,
TBOPYECKOIN aKTUBHOCTH,;

— OBIAJCHHE HOBBIMH METOJAaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOH y4eOHOI
JTUCUUTLTAHBI;

— BBIpaOOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOJYyYEHHBIX 3HAHUU 7S
BBITIOJTHEHMS 3aJJaHUI;

— CBSI3aHHBIE C MOJIyYeHHEM HOBOM MH(POpMAIUH IyTEM CaMOCTOATEIHHO BbHIOPAHHBIX
o0ecrneyeHre palMoOHAIbHOTO COYETaHHs KOJJIEKTUBHOM U MHAMBHUAYaAIbHON (GopM 00yUueHUsI.

@yHKIUY TPAKTUYECKUX 3aHATUH:

— II03HaBaTeNbHas;

— pa3BMBarOILas;

— BOCIIUTATEJIbHAs.

[lo xapakTepy BBIMOJHAEMBIX OOydYalOIIUMCS 3aJaHUIl MO NPAKTUYECKUM 3aHATHUAM
MOAPa3ACAI0TCS Ha:

— O3HAKOMMTENbHBIC, IPOBOAMMBIE C LEIbI0 3aAKPEIUIEHUS W KOHKPETU3ALUHU
M3YYEHHOTO TEOPETUYECKOr0 MaTepuana;

—  aHATUTUYECKHE, CTABSIINE CBOCH IIENIBbIO0 MOyYeHHE HOBOM MH(POpPMAIIUK Ha OCHOBE
dbopMan30BaHHBIX METO/IOB;

— TBOpYECKHUE, MOJIXO/I0B K PEUICHUIO 3a]au.

@opMBI OpraHu3aLyy PAKTUYECKUX 3aHATHMN:



- B UHTEpaKkTUBHOW Qopme (pelieHHe CHUTYalMOHHBIX 3a/1ay, 3aHiATUsA 110
MOJICJIUPOBAHUIO PEANIbHBIX YCIOBHM, TPYIIIOBBIE TUCKYCCUN);

- B HE MHTEPAKTUBHOH (opMe (BBINOJHEHUE YNPAXKHEHUH, PELICHWE THUIOBBIX 3ajad,
pelleHre CUTYAI[MOHHBIX 3a/1a4 U IPYroe).

TpeboBanust K MPOBEACHUIO MPAKTUYCCKUX 3aHATHH

[IpakTudeckne 3aHATHA HAYMHAIOTCA C 3allCH B JKYpHal MPEnoJiaBaTels
MPUCYTCTBYIOIIUX CTYACHTOB. 3aTeM OOBSBISIETCS TEMa MPAKTUUECKUX 3aHATHUH.

[IpemogaBaTens 4WTaeT yCIOBUE 3aJauyd M MpEAsiaraeT CTYIEHTaM CaMOCTOSITEIHHO
pemnTh 33/a4y, UCIOJIb3Yysl 3HAHMS, MOJYyYEHHbIE CTYACHTOM Ha JeKIuu. CTYIeHT, KOTOPbIit
MEPBBIM PEIIni 3a7ady, BBI3BIBACTCS K JIOCKE. B ciydae eciu CTyOEHT MPaBHIBHO PEIIHI
3ajady, OH moisydaeT 5 6aysoB. Ecnu cTyneHT pemaer 3ajady ¢ MOMOUIBIO MpernojaBaTenis, TO
nony4yaer 4 Oamia. 3aTeM, B KOHIIE CEMECTpa, OIEHKH CTYACHTOB (BKJIIOYAs OIICHKY
MOCENIAeMOCTH) TiepeBoaiTCcsl B OOHYchl (kadectBO) or 0 mo 5 OammoB. DT OOHYCHI
N00aBIISIOTCS K 00IIel cymMMe 0ajIoB B paMKaxX MOIYJIbHO-PEHTHHIOBON CHCTEMBI.

CryneHTaM BbIJaeTCsl JOMalllHEE 3a/JaHue B BHUJAE 3aJad, KOTOpPblE OHU CHAIOT B
YCTQHOBJICHHBIE CPOKH.

11.3. Meroauueckue ykazaHus Jjsi 0OYy4arOUIMXCs M0 MPOXOKACHUIO CAaMOCTOSITEIbHOM
paboTsl

B Xone BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUIHIICS BBIOIHAET paboOTy IO
3aJJaHAI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IperojaBaTelisi, Ho 0e3 ero HermocpeJICcTBEHHOTO
y4acTusl.

st oOydvaronuxcst 1Mo 3a04HOM (opme 0OydeHHs, caMOCTOsITeIbHAs paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporecce BBITTOTHEHUST CaMOCTOSITEIBLHOM paboOTHI, y 0Oydaromerocs (GopMUPYETCs
nenecooOpasHoe MIaHUpOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
Y HaBBIKH B YCBOCHHM M CHCTEMATH3allM¥ NPUOOpETAacMbIX 3HAHHIA, 0OECIICUYMBACT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOY4YCHHS, MOMOTAaeT TOJyYUTh HABBIKA TIOBBIIICHUS
po)eCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepualaMH,  HAMPAaBISIIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00yJaronuxcs SBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHILINHE;

11.4. Meroauyeckue yKazaHUA [JIs1 OOYYArONIUXCS TI0 TPOXOXKIEHUIO TEKYIIETo
KOHTPOJIS YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIEBAEMOCTH MPEIYyCMATPUBAECT KOHTPOJb KadyecTBAa 3HAHUU
00yJaromunXCcsi, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIeNbI0 OI[CHUBAHHS XOJa OCBOCHUS
JUCIUTUIAHBI.

B Teuenume cemectpa B cucreme auctaHuMoHHoro oOydyenus [YAII B dopme
TECTUPOBAHUSI TPOBOJATCS [JBE IMPOBEPOUYHbIE pabOTHl MO PEHICHHIO 3aJady U OJMH
TEOPETHUUECKUN ompoc (IepedyeHb BOMPOCOB ISl TECTOB pa3mMelleH B «baHke BOIpOCOB» B
cucrteMe AucCTaHIMOHHOro oOydeHus ['YAII), Ha NpakTUYECKUX 3aHATHIX MPOBOISTCS
POBEpPOUYHBIC PAbOTHI MO pa3zAesiaM Kypca B MUCHbMEHHON (OpMe, pacCUMTaHHBIE KaK Ha LEI0e
3aHATHE, TaK U HA €ro 4acTh.

Pe3ynbTarhl TEKyIIero KOHTPOJS YCIIEBAeMOCTH OYAYT YUUTBHIBATHCS MPHU MPOBEIACHHUU
MIPOMEXKYTOUHOM arTecTauu (IpU UCIOJIb30BAHUN OANbHO-PEHTHHIOBOI CHCTEMbI OLICHUBAHMUS,
KOKIBIA BUJ KOHTPOJIS OIICHMBAEeTCA B OamiaX, W3 KOTOPHIX (DOPMUPYETCS HUTOTOBBIN
pe3ysbTar).

11.5. Meroauyeckue ykazaHus s 0OyJaroUIuXcCs MO MPOXOXKICHUIO MPOMEXYTOUHOM
arrecralquu.



[Ipomexxyrounass  arrectanuss  OOyyarOIIMXCsl  HpeAycMaTpuBaeT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATENbHBIX PE3YybTaTOB 00YUEeHHs MO AUCLUUIUIMHE. JK3aMeH — ¢popMa
OLIGHKU 3HaHHH, MOJYyYEHHBIX 00yYarOIMMCs B MPOLIECCe U3YUYCHHUs BCEH TUCIMITIIMHBI MU €€
YacTH, HAaBBIKOB CaMOCTOSITENIbHOM pabOThl, CIIOCOOHOCTH MPUMEHATh HX JUIS pelleHus
IPAKTUYECKUX 3a7ad. DK3aMEH, KaK IIPaBWJIO, IPOBOAUTCA B MEPUOJ IK3AMEHALMOHHON ceccun
W 3aBEpIIAETCS aTTECTAMOHHOM OLEHKOW «OTIIMYHO», «XOPOLIO», «YIAOBIETBOPUTEIBHO»,
«HEYAOBIETBOPUTEIBHOY.



Jluct BHECEHUsI U3MEHEHUH B pabouyro MporpaMmy JUCLHUTUTMHBL

Jlata BHECEHUS
H3MEHEHHUH 1
JIOTIOJTHEHUH.

Iloamnmce BHECHIETO
W3MEHEHHS

ConaeprxaHue U3MEHEHUH U JOTOTHEHUI

Hata u No

HPOTOKOJIa
3aceaHus
kadenps

Ionnuce
3aB.
Kadenapoi




