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PaGouas mporpaMma cOCTaBlIeHa Ha OCHOBE TpeOoBaHHUH (eliepatbHOTO roCyAapCTBEHHOTO
00pa3oBaTeILHOTO CTaHjapTa BhICLIETO 00pa3oBaHHsA IO HANpaBIEHHMIO IOAroToBkd 15.03.01
Mamnnoctpoenre  (ypoBeHb — OakanaBpuara), YTBEPXKIEGHHOro IpuKasoM MuHuncrepcrsa
oOpasosanus u Hayku Poccuiickoit ®enepannn ot 03 centadbps 2015r. Ne957, 1 B COOTBETCTBHM €
pabounmM y4eOGHBIM IUtaHoM HanpasneHHs 15.03.01, yreepxaenHemM Yuenbim coBerom KHUTY-

KAU «31» aBrycra 2017 r., npeTokos Ne6.
Pabouas nporpawz{nncunnnnnm (Monyns) paspaboTaHa cTapliMM IIPENojaBaTesIeM
MuxafIoBEIM I/Iigd -
(noankch ppenofasaTens)
yTBepxK/JieHa Ha 3acefanuu Kadenpsr EHI/I HpOTOI%NQ??T 01.09 7.

1.0.3aB. kadeapoit k.cou.H. [llamcyTnnnos P.A.

Pabouas Haumenopanue Jara Ne IIOJIIIHCE
nporpamma oIpa3/ieeHus IPOTOKOJIA
JHCIUTLTAHBL: /S
COTJIACOBAHA | Ha sacenanuu | 01.09.2017 | Ne2 i
kadenpel TM u I1 <71 3aB.Kadeapoit
.C. I'gpiyennn
OJIOBPEHA Y4e6Ho- 01.09.2017 | Ne2
MeToguuecKas Hpﬁcezxa"renb VMK
KOMHCCHS Jo 3.1.AckapoBa
KHUTY-KAU ~
COTJIACOBAHA | Hayuno-texunueckass | 01.09.2017 G
oubnuoreka bubnuorexapn

A.l'. CtpamHoBa




PA3JIEJI 1. HCXO/JIHBIE JIAHHBIE 1 KOHEUHBIN PE3YJIBTAT OCBOEHUA
ANCIHHUIIJINHBI
1.1. Hesnn u3y4eHust AMCUMIIIMHBI (MOY.JI51)

[enpto M3y4YeHUs] AUCUUIUIMHBI MaTEMAaTHKA SIBJISETCS (DOPMUPOBAaHHE Y OOyHAIOIIUXCS
MaTEeMaTUYECKON KyJIBTYPbl, BKIIOUAKOMEd B ce0s sCHOe TMOHMMaHUE HEOOXOIUMOCTU
MaTeMaTHYECKOH COCTaBJIsAIOIIeH B OOmel moArotoBke OakanaBpa, BBIPaOOTKY MPEACTABICHUN O
pOJIU U MECT€ MAaTeMAaTHKA B COBPEMEHHOW LMBIJIM3ALUM U B MHUPOBOU KYyJNBTYpPE, YMEHHE
JIOTUYECKH MBICITUTh, OMEPUPOBATH C aOCTPAaKTHBIMH OOBEKTaMH U OBITb KOPPEKTHBIMH B
ynoTpedJieHUn MaTeMaTUYeCKUX T[OHSTHH W CHMBOJIOB JUJISI BBIPAXKEHUS KOJIHYECTBEHHBIX
OTHOLIEHUIN AEeHCTBUTEILHOTO MHUPA.

1.2. 3agaun aucuMnIMHLI (MOAYJ1s1)

OCHOBHBIMU 3371a4aMH TUCIUTUTHHBI SBJISTFOTCSI:

—copMupoBaThL MPENCTABICHUE O IIEHHOCTH MAaTeMAaTHKH, KaK HAayKH, U €€ pOJIU B
€CTECTBCHHOHAYYHBIX M HHKCHEPHO-TEXHHMUYECKUX HCCIACNOBAHMIX, a TAaKXK€ B PELICHUH
MHTEJUIEKTYaJIbHBIX 337a4 U3 Pa3JIMYHbIX chep UenoBeUecKO NesITebHOCTH,

—TIOJITOTOBUTh K PEIICHUI) CJIOKHBIX MHKEHEPHBIX 337a4 C MCIOIb30BAaHUEM 0a3bl 3HAHUIA
MaTEMAaTUYECKUX U €CTECTBEHHOHAYYHBIX JUCLUTIINH,

—noOuThCs, YTOOBI CTYIAEHTHI OBJAAENd HAOOPOM CTAHAAPTHBIX NPOLEAYP Ul aHAIN3a
3alaHHOW MOJIEJIbHOW CHUTYAIllH, a TaKXKe BBIPAOOTKa MPUEMIIEMbIX MOZAENEH ISl TOCIEAYIOIEro
aHaIu3a,

—U3y4uTh (PYHIAMEHTATbHBIC TIOHATHS, OCHOBHBIE KOHLICTIIIUH U METOIbl MAaTEMATHKH,

—copMUPOBaTh MPEACTABICHHUS OO0 HIOEIX W METOAAaX MAaTEMaTHUKU, O MaTeMaTHKe, Kak
(dbopMe OmUCaHUsT U METOZE TTO3HAHUS OKPYKAOIIEro MUpPa, O 3HAYMMOCTH MAaTEMATHKU KaK YacTH
0011e4e10BEYECKON KYJIBTYPHI.

1.3. Mecto aucuunaunsl (Moay.as) B crpykrype OIl BO

Hucturmaa MaremaTuka OTHOCHTCS K 0OasoBoii wactm Onoka biokal JlucuuriuHb
(Monymm).

Jlorudeckast u comepikareibHasl CBs3b AWCLMILUINH, YYaCTBYIOMUX B (HOPMHPOBAHUH
MPEACTaBJIEHHBIX B I1.1.5 KOMNeTeHIUI:
Komnerenmus: OITK-1
[IpexmecTByomHe TUCHHIIHHBI: HET
Aucuuniaubebl, u3y4vaemble oOAHOBpeMeHHO: Dusuka, Xumus, TeopeTuyeckas MEXaHUKA,
ComnpoTuBieHue maTepruanos; Teopus MEXaHU3MOB U MAIIIUH;
Hocnenyromue aucuumiIuHbl: MexXaHMKa JKHIKOCTH U Trasa; 3amuTa  BBIMYCKHOM
KBAJTM(UKALMOHHOM pabOThI, BKITFOYAs TIOATOTOBKY K MPOIENyPe 3alIUThl U MPOLEAYPY 3aIIUTHL.

1.4. O6beM aucUUIIHHBI (MOAYJIs1) (€ YKa3aHHEM TPYAOEMKOCTH BCeX BUAOB PadoThi)

Tabnuna la
O6bem muctuIInHbl (MOIYJIs) U1l OUHON (PopMBI OOYUIEeHHUs
Buzasr yueOHO# paGoThl O6was CemecTpbl
TPYIOEMKOCTD 1 2 3 4
Buacax| B3E| B |B3E| B |B3E Buacax| B 3E |Buacax| B 3E
Jacax Jacax

OBIIASA TPYJIOEMKOCTD 648 18 216 6 216 6 108 3 108 3
JUCLIUILTAHBI

Konmaxkmmuas paboma 270 7,5 90 | 2,5 | 90 | 2,5 54 1,5 36 1
obyuarouuxcsa c
npenodasamenem
(ayoumoptple 3ausamus)

Jlexuun 108 3 36 1 36 1 18 0,5 18 0,5




Jlaboparopubie pabOTHI
IIpakTuueckue 3aHATUSA 162 4.5 54 1,5 54 1,5 36 1 18 0,5
Camocmosimenvnas paboma | 270 7.5 90 | 2,5 | 90 | 2,5 18 0,5 72 2
obyuarouuxcs
IIpopabotka yuebHoro 270 7,5 9 | 2,5 | 9 | 25 18 0,5 72 2
Marepuasa
Kypcosoii mpoexT
Kypcoas pabora
Iloozomoeka k 108 3 36 1 36 1 36 1
HPOMENCYMOUHOU
ammecmayuu
IIpomesxyTouHast aTTecTanus Dx3aMeH DK3aMeH DK3aMeH 3auer
Tabnuua 16
O6beM TUCHUIUTHHBI (MO JIs) 1UIsl 3a04HOM (YOPMBI OOYUEHHSI
Bunet yaeGHoM paboTh OO0as CemecTpsbl
TPYAOEMKOCTDb 2 3 4
Buacax| B3E| B |B3E| B |B3E Buacax| B 3E |Buacax| B 3E
Jacax Jacax
OBILIAS TPYJOEMKOCTD 648 18 | 180 S | 282 7 108 3 108 3
JTIACTIVIIAHBI
Konmaxmnas paboma 68 1,89 | 22 | 061 | 22 (061 | 14 0,39 10 0,28
obyuarouuxcsa c
npenooasameiiem
(ayoumoptpie 3ausamus)
Jlexumm 34 0,94 | 12 | 0,33 | 10 |0,28 8 0,22 4 0,11
Jlaboparopubie pabOTHI
IIpakTuueckue 3aHATHA 34 0,94 | 10 10,28 | 12 | 0,33 6 0,17 6 0,17
Camocmoamensnas paboma | 554 | 15,39 | 154 | 4,28 | 221 | 6,14 | 85 | 2,36 | 94 | 2,61
cmyoenma
IIpopabotka yuebHOrO 554 1539 154 | 428 | 221 | 6,14 | 85 2,36 94 2,61
Marepuaja
Kypcosoii mpoexT
Kypcoas pabora
Iloozomoeka k 26 0,72 4 0,11 9 0,25 9 0,25 4 0,11
HPOMENCYMOUHOU
ammecmayuu
IIpomesxyTouHast aTTecTanus 3auer DK3aMeH DK3aMeH 3auer




1.5 Ilnanupyemble pe3y/jbTaThl 00yUeHHs

DopmupyeMble KOMOETEHIIMU

Tabmuua 2

Komnerenuuu o0y4aromerocs,
(hopMHPYEMBIC B PE3YIbTATE
OCBOCHUS AUCHUTLTHHBL (MOTYJIs)

YPpOBHH OCBOCHHS COCTABJISIONINX KOMIICTCHITHI

IToporoserit

IIpoaBunyTHII

IIperocxomnbIit

OIIK-1 YMEHHE HCIT0Jb30BATh OCHOBHBIC 3AK0HbI €CTECCTBCHHOHAYYHBIX JUCIHIIJIUH B
npmbeccnona.nbﬂoﬁ ACATCJIbHOCTH, IPUMECHATH METOAbBI MATEMATHYCCKOI0 aHAJIN3Aa U
MOACJTHPOBAHUS, TCOPETHICCKOI0 H SKCIIEPHMEHTAJBbHOI0 HCCJICA0BAHUSA

3nanue (OIIK-13) - ocHoBHBIX | 3HAHMNC 0a3oBbIxX | 3HAHHE OCHOBHBIX | JHAHHE TOHATHH,
MOHATUH, TEOpEM, METOJOB | MOHATUH, TEOpEM, | MIOHATHH, TEOpEM, | TEOpEM, METOI0B
PCIICHUA Pa3AciOB MATEMATHKH: | METOJAOB  PEIICHHS | METOIOB pEeLICHUS | pELICHHUS pas3aeaos
JUHEUHOU anreopet U | pa3aenos pa3acaoB MaTeMaTUKHU: | MaTEeMaTHUKU:
AHATTUTHYECKOU TCOMETPHH, | MATEMATHKH: JIVHCHHON anreOpbl W | TUHCHHOH anreOpel U
MaTEMATHIECKOTO aHanmu3a, | MUHCHHON anreOphl | aHATUTHYCCKOH AHATUTHYECKOU
quddepeHIHANTBHEIX YPABHCHUH, | 1 aHATUTHYCCKOH | reoMeTpuH, TEOMETPHH,
TEOPHH BEPOATHOCTEH U | TEOMETpHH, MaTeMaTHIECKOTO MaTEeMaTHIECKOTO
MaTeMaTHIECKOH CTaTHCTHKA | MaTEMaTHIECKOTO aHAIU3a, aHamu3a,
JUIS peIICHMS Pa3iudHBIX 33734 B | aHAIN3a, JuddepeHIHATBHBIX nubdepeHIMATBHBIX
npodecCHOHANBHON gubdepeHINANBHEL | YPABHCHHM,  TCOPUH | VPABHEHHMH, TEOPHH
JAEATEIbHOCTH X VPaBHCHUH, | BEPOSITHOCTEH U | BEpOATHOCTEH 51
TEOPHH MaTEMaTHYECCKOU MaTEeMaTHYECKOU
BEPOATHOCTEH U | CTaTHCTHKH CTATUCTHKH, METOJOB
MaTeMaTHIECKOH MaTEMaTHIECKOTO
CTaTUCTHKH MOJETHPOBAHI
Ymenune (OIIK-1Y) npumenste | YMeHUC VYMeHHUC WCITONB30BaTh | YMCHHC HCTIOIB30BATh
MaTEeMaTHYECKHUE METOABI JIIS HCIIONTb30BATh (dyHIAMCHTAIBHBIC (dyHIaAMCHTATbHBIC
peleHud 3a1a4 B 0071acTH (yHIAMCHTATbHBIC | 3HAHWS  MATCMATHKH | 3HAHHS  MATCMATHKH,
MAaIIFMHOCTPOEHHUS C 3HAHUA MATEMATHKH | IPUMCHSTh MIPUMEHATh
MIPUMEHEHUEM CTAHAAPTHBIX u MIPUMEHATh | MATEMATHUIECCKUE MaTEMaTHUIECKHE
IIPOTPAMMHBIX CPEACTB; OCHOBHBIE tdhopMy sl mpu | GopmyIIsl pH
MIPUMEHATDH BEPOATHOCTHO- tdhopMy sl JUISL | peIneHnn THTIOBBIX | PEIICHUH  HETHIIOBBIX
CTaTUCTHYIECKHUH MOAXON K perIeHnsa TIPUKJIQTHBIX 32439 3amad B
PEIIEHNIO TEXHUIECKUX 3a7ad MIPOCTEUIIIIX npodeCCHOHATEHOU
TIPUKJIQTHBIX 32439 JEATENBHOCTH, METOBI
MaTEeMaTHIECKOTO
MOJETHPOBAHI
Baagenue (OIIK-1B) naseikamMu | Bragenue Braanenwe Haseikamu | Bragenne — HaBmIKaMu
HCTIONTb30BAHUS MAaTEMATHYECKAX | HABBIKAMH HCTIONTb30BAHU HCIIONTb30BAHMU
3aKOHOB ¥ METOJIOB HCTIONTb30BAHM OCHOBHBIX MaTEeMATHIECKHAX
MaTeMaTHYECKOTO aHAJIH3a H 0a30BbIX MaTEMaTHIECKUX 3aKOHOB W METOJOB
MOJETHPOBAHUS B MaTEMaTHIECKUX 3aKOHOB M METOAOB | MATEMaTHUECKOTO
npodecCHOHANBHON 3aKOHOB W METOJOB | MAaTEMaTHIECKOTO aHanmu3a u
JIeATEIBHOCTH. MaTEMaTHIECKOTO aHaIM3a ¥ | MOAENAPOBAHNA  AMA
aHaau3a Y | MOJEIHPOBAHNA M | pELICHUA
MOJIETHPOBAHUA peImeHna  3aJa4 B | HECTAaHAAPTHBIX 33434
JUTA pewenus | npodeccHoOHATBHOMH B mnpodeccHoHanbHON
MPOCTENINNX  3a7a4 | AEATEIHHOCTH. JEATENBHOCTH.
poheCCHOHATBHOM

ACATCIIBHOCTH.




PA3JEJ 2. COAEP KAHUE JTUCIUIIJIMHBI MOAYIA) U TEXHOJIOI'USA EE
OCBOEHUA
2.1. CTpykTypa AMCUHIJIMHBI (MOAYJIS) H ee TPYAOEMKOCTh

Tabnuua 3a
Pacnipenenenue Gonna BpeMeHH 1o BUaaM 3aHaTui (ouHasi popma oOydeHus)
By yueOHOM ACATCIHHOCTH, Koas! DopMBI U BHA
BKIIFOYASl  CAMOCTOSITEIBHYIO | KOMIETE | KOHTPOJSI OCBOCHHA
padoty CTYACHTOB Hu HIUH KOMIIETEHIHUH (13
TPYAOEMKOCTS (B 4acax) (hOHZA OLICHOYHBIX
Nen/m | HamMeHOBaHHC pa3aciia U TCMBI 0 o o ) CpEACTB)
8 = 15) o1 o
& = | § | E &,
= g2 2, E .
2 EE BE ©
1 Pazzen 1. JIunedHast anreOpa v AaHAIUTHIECKAS TCOMETPHS DOC TK-1
1.1 | MaTtpuusl H OnpeacnauTeNn 16 2 6 8 OITK-1 TeKymmuii KOHTPOJIb
1.2 | CucteMbl TMHEHHBIX YPABHECHUH 16 2 6 8 OITK-1 TeKymmuii KOHTPOJIb
1.3 | BexropHas anrebpa 12 2 4 6 OIlK-1 TeKymuii KOHTPOJIb
1.4 | DneMeHTHI THHCHHOM anreOpsI 12 2 4 6 OI1K-1 Texynmii KOHTPOJIb
1.5 | AHamuTHYCCKAs TCOMCTPHSI HA 12 4 4 4 OIlK-1 Texynmii KOHTPOJIb
ITIOCKOCTH
1.6 | AHATHTHYCCKASA TCOMCTPHSA B 16 2 4 10 OIlK-1 Texynmii KOHTPOJIb
TPOCTPAHCTBE
2 Pazgen 2. /lndpepernmanpHoe HCUNCICHIE (DYHKIMH OTHOH IIEPEMEHHON QPOCTK-2
2.1 OyHKIUT OAHOM MEPEMEHHON 12 4 4 4 OIlK-1 TeKymuii KOHTPOJIb
2.2 | Ilpenensl. HempepbIBHOCTH 18 4 4 10 OITK-1 Texymuii KOHTPOIIb
(yHKUIHH
2.3 | Tlpowssognas u mudpepeHnman 20 4 6 10 OIlK-1 TeKymuii KOHTPOJIb
2.4 | OCHOBHBIC TCOPCMBI 20 4 4 12 OIlK-1 Tekynmii KOHTPOJIb
muddepeHmanEHOTO
ucuncacHud. Mecnenosanune
(OyHKUIHH.
3 Pasaen 3. @yHKIMU MHOTHX NEPEMEHHBIX D©OC TK-3
3.1 OyHKIHUA N-TIEPEMECHHBIX. 14 4 4 6 OIIK-1 Texymuii KOHTPOIIb
JuppepeHnuposanne (yHKIHA
MHOTHX NEPEMEHHBIX
3.2 | OrcTpeMyMbl (PyHKIMH MHOTHX 12 2 4 6 OIIK-1 Texymuii KOHTPOIIb
TEPEMEHHBIX
Bcero 3a cemecTp: 180 36 54 90
JK3aMeH 36 OIK-1 DPOCTIIA-1
4 Pazgen 4. HTETpanbHOE HCHHCICHHE (DY HKIMH OJTHOH IIEPEMEHHON D©OC TK-4
4.1 | HeomnpeaeneHHbIN HHTETPAI 20 4 6 10 OITK-1 TeKymuii KOHTPOJIb
4.2 | OnpenencHHBIH HATETPA 24 6 8 10 OIIK-1 | Tekymmii KOHTPOIb
4.3 | IlpunoxeHHsA ONPEACICHHOTO 20 4 6 10 OITK-1 Texkymuii KOHTPOJIb
HHTETpanIa
5 Pazgen 5. Yncnossie u ()y HKITHOHAIBHBIC PSIIBI @OC TK-5
5.1 | Yncnossie paapl. CXo0auMoCTh 20 4 6 10 OIIK-1 | Tekymmii KOHTPOIb
pAIOB
5.2 OyHKIUOHATBHBIC 20 4 6 10 OIlK-1 Texymuii KOHTPOJIb
MOCJICA0BATEILHOCTH H PSLIbI
6 Paznen 6. luddepeHnmanrsapie ypaBHCHUSI. MHOTOMCPHBIC HHTCTPAJIBI DOC TK-6
6.1 | duddepeHumanshsie 20 4 6 10 OIIK-1 | Tekymmii KOHTPOIb
VPaBHEHUS MIEPBOTO MOPSAKA
6.2 OOBIKHOBCHHBIC 18 4 6 8 OIlK-1 Texymuii KOHTPOJIb
Ju(p(pepCHIHATBHBIC YPABHCHHSA
BBICIINX HOPSIAKOB
6.3 CHCTeMBI OOBIKHOBCHHBIX 18 4 4 10 OIlK-1 Texynmii KOHTPOJIb
muddepeHImaTEHBIX
YPaBHCHUI.




6.4 | KparHble HHTErpaisl 20 2 6 12 OIlK-1 Texkymuii KOHTPOJIb
Bcero 3a cemecTp: 180 36 54 90
JK3aMeH 36 DOOCTIIA-2
7 Pasnen 7. Teopus BepOATHOCTEH D©OC TK-7
7.1 CrayuJaiiHpIC COOBITHA. 18 6 8 4 OIlK-1 Texymuii KOHTPOJIb
JUCKPETHBIC W HEIIPEPHIBHBIC
CIYYAUHBIE BETMYHHBI
8 Pazgen 8. MaremaTH4eCcKas CTATHCTHKA DPOC TK-8
8.1 | MaremaTtuyeckas CTATHCTHKA | 16 | 4 | 8 | 4 OITK-1 Texymuii KOHTPOJIb
9 Pazzen 9. DneMeHThI KOMIUICKCHOTO aHATH3A DPOC TK-9
9.1 KoMmiekcHbie uncna. 16 4 8 4 OIlK-1 Texymuii KOHTPOJIb
KommiekCHbIC (hyHKIHH.
9.2 | IIpomssoxnas (yHKIUH 14 2 8 4 OITK-1 Texymuii KOHTPOJIb
KOMIDIEKCHOTO ITEPEMEHHOTO.
KoMmnnekCHbIM HHTETpaL.
9.3 KommnnekcHsie psiabl. BeueTsL 8 2 4 2 OI1K-1 Texymuii KOHTPOJIb
Bcero 3a cemecTp: 72 18 36 18
JK3aMeH 36 OIlK-1 DOOCIIA-3
10 Pazaen 10. Meroasr MaTeMaTHICCKOM (DH3HKH DdOC TK-10
10.1 | Pager @ypee. CrieumansHble 24 4 4 12 OIIK-1 | Tekymmii KOHTPOIb
(yHKUIHH
10.2 | VpaBHeHHs MaTeMATHYECKO T 36 6 6 18 OIlK-1 Texynmii KOHTPOJIb
(du3nkn
11 Pasgen 11. Uncnennsie MeTOAb!. JIMHCHHBIC YPABHCHUA D©OC TK-11
11.1 | YucncHHbIC PpeIICHUS 24 4 4 20 OIlK-1 Texynmii KOHTPOJIb
ypaBHeHUH. Pemenue cucrem
JUHCHHBIX YPABHCHHH
12 Pazzen 12. TuddeperHnnpoBanne 1 HHTETPUPOBAHNE. D©OC TK-12
12.1 | YucnenHoe 24 4 4 22 OIlK-1 Texynmii KOHTPOJIb
muddepenHumposanue u
HHTETPHPOBaHHE. UHCICHHOE
PCIICHHC OOBIKHOBCHHBIX
muddepeHImanbHbIX
YpaBHEHUI
Bcero 3a cemecTp: 108 18 18 72
3auer OIK-1 DPOC ITA-4
Hroro 648 108 162 270
Tabnuua 36
Pacnipenenenue GoHna BpeMeHH 1o BUIAM 3aHATUH (3a04Has popma 00yUueHHs])
Byl yueOHOM AeATCIHHOCTH, Koas! OopMBI U BHA
BKJIFOYAS  CAMOCTOATCIBHYIO | KOMIIETE | KOHTPOIA OCBOCHUA
padoTty CTYJCHTOB Hu HIHH KOMIIETEHIUH (13
TPYAOEMKOCTS (B 4acax) (hOHIA OLICHOYHBIX
Nen/m | HamMeHOBaHHC pa3aciia U TCMBI 0 a o ) CpEacTB)
S = S | g Q
5| % |% é &
=} ) Q o) ©
8| " |%g EE :
1 Pazzen 1. JIunedHast anreOpa v AaHAIUTHIECKAS TCOMETPHS DOC TK-1
1.1 | MaTpuusl u OnpeacauTeNn 14 1 1 12 OIlK-1 TeKymuii KOHTPOJIb
1.2 | CucteMbl THHCHHBIX YPABHCHUH 14 1 1 12 OIlK-1 TeKymuii KOHTPOJIb
1.3 | BexropHas anrebpa 16 1 1 14 OIK-1 TeKymuii KOHTPOJIb
1.4 | DneMeHTHI THHCHHON anreOpsI 16 1 1 14 OI1K-1 Texynmii KOHTPOJIb
1.5 | AHajxHTHYCCKAsA TCOMCTPHSI HA 13,5 1 0,5 12 OIlK-1 Texynmii KOHTPOJIb
IJTIOCKOCTH
1.6 | AHATHTHYCCKASA TCOMCTPHSA B 13,5 1 0,5 12 OIlK-1 Texynmii KOHTPOJIb
MPOCTPAHCTBE
2 Pazpen 2. /Indpepernmanbaoe HCUUCICHIE (PYHKIMH OTHOH IIEPEMEHHON QPOCTK-2
2.1 OyHKIUH 0JHOH NEPEMEHHON 14 1 1 12 OIIK-1 Texynmii KOHTPOJIb
2.2 | Ilpenensl. HempepbIBHOCTH 14 1 1 12 OIlK-1 TeKymuii KOHTPOJIb




(yHKUIHH
2.3 | Tlpoussognas u sudpepeHnman 16 1 1 14 OIlK-1 TeKymuii KOHTPOJIb
2.4 | OCHOBHBIC TCOPCMBI 16 1 1 14 OIlK-1 Texymmii KOHTPOJIb
muddepeHmanEHOTO
ucuucieHud. Uccnenosanue
(OyHKUIHH.
3 Pasaen 3. @yHKIMU MHOTHX IEPEMEHHBIX DOOC TK-3
3.1 OyHKIHUA N-TIEPEMECHHBIX. 14,5 1 0,5 13 OITK-1 Texymuii KOHTPOIIb
JuppepeHnuposanne (yHKIHA
MHOTHX HEPEMEHHBIX
3.2 | OrcTpeMyMbl (PYyHKIMH MHOTHX 14,5 1 0,5 13 OIlK-1 Texymuii KOHTPOIIb
TIEPEMEHHBIX
Bcero 3a cemecTp: 176 12 10 154
3auer 4 OIK-1 DPOCIIA-1
4 Paznen 4. aTerpatbHOC HCYHCIICHUC (DYHKITHH OTHOH TICPECMCHHOH ©OC TK-4
4.1 | HeomnpeaeneHHBIN HHTETPAI 26 1 1 24 OIlK-1 TeKymuii KOHTPOJIb
4.2 | OnpenencHHBIH HHTETPAI 30 2 2 26 OIIK-1 | Tekymmii KOHTPOIb
4.3 | IlpunoxeHHsA ONMPEACICHHOTO 26 1 1 24 OIlK-1 Texymuii KOHTPOJIb
HHTETpanIa
5 Pazgen 5. Yncnossie u ()y HKITHOHATBHBIC PSIIIBI @OC TK-5
5.1 | Yncnossie paapl. CXoauMocCTh 26 1 1 24 OIIK-1 | Tekymmii KOHTPOIb
pAIOB
52 OyHKIHOHATBHBIC 29 1 2 26 OIlK-1 Texymuii KOHTPOJIb
TOCJICA0BATEILHOCTH H PSLIbI
6 Paznen 6. luddepeHnmanpapic ypaBHCHUSI. MHOTOMCPHBIC HHTCTPAJIBI DOC TK-6
6.1 | duddepeHumanshpic 28 1 1 26 OIIK-1 | Tekymmii KOHTPOIb
VPaBHCHUS NIEPBOTO TOPSLIKA
6.2 OOBIKHOBCHHBIC 26 1 1 24 OIlK-1 Texymuii KOHTPOJIb
I (PepCHIHATBHBIC YPABHCHHSA
BBICIIHX HOPIIAKOB
6.3 CuCTeMBI OOBIKHOBCHHBIX 26 1 1 24 OIlK-1 Texynmii KOHTPOJIb
muddepeHImaTEHBIX
YPaBHCHUI.
6.4 | KparHble HHTErpais! 25 1 1 23 OIlK-1 Texkymuii KOHTPOJIb
Bcero 3a cemecTp: 242 10 12 221
JK3aMeH 9 DOOCIIA-2
7 Pasnen 7. Teopus BEpOATHOCTEH D©OC TK-7
7.1 CrayvaiiHBIC COOBITHA. 21 2 2 17 OIlK-1 Texymuii KOHTPOJIb
JUCKPETHBIC W HEIIPEPHIBHBIC
CIyYAUHBIE BETMYHHBI
Paznen 8. MaremaTHJeCcKas CTAaTHCTHKA DPOC TK-8
8.1 | MaremaTtudeckast CTATHCTHKA | 20 | 2 | | 1 17 | OITK-1 Texymuii KOHTPOJIb
9 Pazaen 9. DneMeHTHI KOMIUIEKCHOTO aHAIH3a DPOC TK-9
9.1 KoMmuiekcHbIe uncna. 20 2 1 17 OITK-1 Texymuii KOHTPOJIb
KoMmmiekCHbIC (hyHKIHH.
9.2 | IIpomssoxHas (yHKIUH 19 1 1 17 OITK-1 Texymuii KOHTPOJIb
KOMIDICKCHOTO NTEPEMEHHOTO.
KoMmniekCHbINM HHTETPaL.
9.3 KommnekcHbie psiabl. BeHeTsL 19 1 1 17 OI1K-1 Texynuii KOHTPOJIb
Bcero 3a cemecTp: 99 8 6 85
JK3aMeH 9 OIIK-1 DPOCITA-3
10 Pazzen 10. Meroapr MaTeMaTHUECKOH (PH3UKH D©OC TK-10
10.1 | Pager @ypee. CrieumansHble 27 1 2 24 OIIK-1 | Tekymmii KOHTPOIb
(yHKIHH
10.2 | VpaBHeHuUs MaTeMAaTHUECKO T 26 1 1 24 OIlK-1 Texynmii KOHTPOJIb
7637181
11 Pasnen 11. UncneHusle METOABL. JIMHCHHBIC YPABHCHUS D©OC TK-11
11.1 | YncncHHBIC pelIcHUS 25 | 1 | | 1 23 | OIIK-1 Texkymuii KOHTPOJIb




ypaBHeHHH. PemeHne cucrem
JUHCHHBIX YPABHCHHH

12 Pazzen 12. TuddhepeHunpoBanne 1 HHTETPUPOBAHNE. D©OC TK-12
12.1 | YucnenHoe 26 1 2 23 OIlK-1 Texynmii KOHTPOJIb

T (PCPCHIMPOBAHAC H
HMHTETPHPOBaHHE. UUCICHHOE
PCIICHHC OOBIKHOBCHHBIX

muddepeHImanbHbIX

YPaBHCHUI

Bcero 3a cemecTp: 104 4 6 94

3auer 4 OIK-1 OOCTIIA-4

Hroro 648 34 34 554

Tabnuna 4
Marpuna komnereHuui no pasaenam PI1
HawnmenoBanue pasnena (Tema) DopmupyeMbie KOMIETSHINH (COCTABIISFOLITHE
KOMITETEHLIHI)
OIIK-1
OIIK-13 OIIK-1Y OIIK-1B
Pazzen 1. JIunedHast anrebpa v AaHATUTHIECKAS TCOMETPHS
1.1. Marpuusl u onpeacauTen + + +
1.2. Cuctembl IMHECHHBIX YPAaBHCHUH + + +
1.3. Bekropaas anreOpa + + +
1.4. DneMeHTHI IMHEHHOI anreOpsI + + +
1.5. AramuTHYCCKAS TCOMETPHS HA TUTIOCKOCTH + + +
1.6. AHaTHTHYECKAs TEOMETPHS B IIPOCTPAHCTBE + + +
Pazzen 2. /lndpepernmanbHoe HCUUCICHIE (DYHKIMH OTHOH IIEPEMEHHOH
2.1. ®yHKIMH OAHOU MEPEMEHHON + + +
2.2. Ilpenexst. HenmpepsiBHOCTD (DyHKIMH + +
2.3. Tlpomssoanas u quddepeHInaT + + +
2.4. OcHOBHBIC TCOPeMBI TU(D(PCPECHIHATHHOTO + + +
ncunciaeHus. Mccnenopanne (yHKIAH.
Pasnen 3. @yHKIUU MHOTUX NEPEMEHHBIX
3.1. ®yHKOUA N-TEPEMEHHBIX. + + +
Juddepennupopanue GyHKIHHA MHOTHX
TICPEMEHHBIX
3.2. IkcTpeMyMbl ()YHKIMH MHOTHX ITEPEMECHHBIX + + +
Pazzen 4. HTETpanbHOE HCHHCICHIE (DY HKITMH OJTHOH IIEPEMEHHON
4.1. HeonpeaeneHHbIH HHTETPAT + + +
4.2. OnpeneneHHbIH HHTETPAI + + +
4.3. T1puiosKeHUS ONMPEACICHHOTO HHTErpaia + + +
Pazgen 5. Yncnossie B ()Y HKITHOHATBHBIC PSLIBI
5.1. Uncnossie psiasl. CXOAMMOCTD PSIIOB + + +
5.2. OYyHKIUOHANBHBIC NOCICAOBATEIBHOCTH H PAIBI
Pazgen 6. /ludpepeHnuanbHabie ypaBHCHUS. MHOTOMEPHBIE HHTETPAIIBI

6.1. lndpepeHnmaabHbIC YpPaBHSHUS TIEPBOTO + + +
TOpsIIKa
6.2. O0pIkHOBEHHbIC AU (hepeHINATBHBIC + + +
YPaBHEHHS BBICIINX MOPSIKOB
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6.3. CucteMbl OOBIKHOBEHHBIX A ((hepeHInaTBHBIX + +
YPaBHCHUIL.
6.4. KpaTtHsie HHTErpas! + +
Paznen 7. Teopust BEPOATHOCTEH
7.1. CnyuaitHsie COOBITHS. AUCKPETHbIC U + +
HETPEPHIBHBIC CITyUAITHBIC BETHIHHBI
Paspen 8. MaremaTH4yeckad CTaTHCTHKA
8.1. MaTeMaTnueCcKkas CTAaTHCTHKA + +
Paznen 9. DneMeHTHI KOMIUIEKCHOTO aHAIH3a
9.1. Kommuiekcusie uncna. KoMIulekCHbIE (DYHKIIHH. + +
9.2. Ilpon3BogHast (yHKIMH KOMILICKCHOTO + +
nepeMeHHoro. KoMniekCHsIN HHTETpaL
9.3. KomiuiekCHbIE paabl. BeraeTsr + +
Pazzgen 10. MeToaer MmareMaTiieckoi Gpu3nuku
10.1. Paasr @ypoe. CrienpatpHbie (PyHKIUH + +
10.2.YpaBHEHHSI MAaTEMaTHICCKOH (PH3UKH + +
Paznen 11. Uncnennslie MeTOAbL. JIMHCHHBIC YDABHECHUA
11.1. YncneHHble pelicHua YpaBHCHUH. Pemenue + + +
CHCTEM JIMHCHHBIX YPABHCHHI
Pazzen 12. TuddepeHunpoBanne 1 HHTETPUPOBAHNE.
12.1. Yucrmennoe aud(pepeHIMPOBAHUC H + + +
HHTETPHPOBaHUE. UHCICHHOE PEIICHHE
OOBIKHOBEHHBIX JU(PPECPCHIMATGHBIX YPABHCHHH

2.2. CopepkaHue AMCUHMIIMHBI (MOYJIs1)

Pazpen 1. Jluneiinas anrebpa u aHAIUTHYECKAs] T€OMETPHS

TEMA 1.1. Matpuisl 1 ONIpenenuTeNn

Martpunel. Onepauuu ¢ MaTpuLaMU: CJIOKEHHE, YMHOXKEHHUE, YMHOKEHHE MaTpULIbl Ha
ckamsap. CsolicTBa onepanuii. Anredpa KBaIpaTHBIX MaTpHL. OJIEMEHTAPHBIE MATPULIbI U
sJeMEHTapHbIe TMpeobpa3oBanus. PasnokeHHe HEBBIPOKACHHOH MATpHUIBl B TNPOU3BENEHHUE
sneMeHTapHbIx Matpul. Onpenenurenu. OCHOBHBIE CBONCTBa onpeAenurenei. Onpeaenurenu 2-ro
u 3-ro nopsgka. [lpasuwno TtpeyronbHukoB. Omnpenenureny n-ro mnopsaka, ¢Gopmysa MOJTHON
paseepTku onpenenutens. Onpegenurens TPAHCIIOHUPOBAHHOW MaTpuubl. JIuHEWHOCTP U
KOCOCHUMMETPUYHOCTh ONpEeNeuTeNss 1mo CcTpokaMm (cronbmam). MuHOpbl U anredpandeckue
JOTIOJTHEHHSI, PA3JIOKEHUE OMpeNeNuTeNss Mo CcTpoke (crondiy). BeruucneHue ompenenuresnei
npuBeeHUEeM K TpeyroibHoMy Buny. @opmynsl Kpamepa. Onpenenurens npousBeaeHUs] MaTPHL.
Ob6parnas marpua. Haxoxxaerne oOpaTHOW MaTpPHUIBI METOIOM 3JIEMEHTAPHBIX NpeoOpa3oBaHU.
Onpenenurens NpOU3BENEHUS MaTPULL.

Jluteparypa: [1,5]

TEMA 1.2. Cucrembl IUHEHHBIX YPaBHEHUN

Cucrembl JNHMHEHHBIX ypaBHeHHH. Marpuna Ko3(p(ULUMEHTOB, paCIIMpPEeHHAs MaTpuLa
CHCTEMBI. DJIeMEHTapHbIe MpeoOpa3oBaHUs U SKBUBAJICHTHbIE CHCTEMBbL lIpuBeneHue CHCTEMBI K
CTYNEHYaTOMY BHUAY. YCJIOBHE COBMECTHOCTH CHUCTeMbl. basucHbeie m CBOOOIHBIE TEpPEMEHHBIE.
Kpurepuii HeonpeneneHHOCTH OIHOPOAHON CHUCTeMBbl. MeTOnbl pPELIeHHUs] CUCTEM JIMHEHHBIX
anreOpanveckux ypaBHeHui. MccieqoBanne CUCTEM JIMHEHHBIX YPaBHEHUI.

Jurepatypa: [1,5]

TEMA 1.3 BextopHras anrebpa

Bexrop. Koopannarte! BekTOpa Ha MIOCKOCTH U B MPOCTPAHCTBE. JIMHENHbIE onepauuu Haj
BeKTOpaMu. JIMHeHHas 3aBUCUMOCTh U HE3aBUCUMOCTb BeKTOpOB. basuc. Ilpoekuus BekTopa Ha
ocb. Pa3zioxeHue BekTOpa IO OpTaM KOOpAMHATHBIX ocell. CkalsipHOe MpOou3BeeHHe BEKTOPOB U
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ero cpoiicTBa. BekTopHOe NpousBeneHHe BEKTOPOB U ero cpoiicTBa. CMellaHHOe MpOou3BeleHNe
BEKTOPOB U €ro CBOMCTBA.

Jurepatypa: [1,5]

TEMA 1.4. DneMeHTs! TUHEHHOH anreOphl

n-mMepHblii  BekTOop. Omnepanuu Haag n-MEpPHBIMH BEKTOpPaMH. N-MEPHOE BEKTOPHOE
npoctpaHcTBO. basuc. JIuHeliHas HE3aBUCUMOCTb BEKTOPOB. ba3suc NMHEHHOrO BEKTOPHOIO
NPOCTPAHCTBA M KOOPAMHATHI BekTopa. Ilepexonm k HoBOMy Oasucy. EBKIMIOBO MpOCTPaHCTBO.
OpronopmupoBaHHbIi Oasuc. JInHeiHble oneparopbl. Marpuia TUHEHHOro oneparopa. JlefcTaust ¢
JUHEHHBIMU onepaTtopaMu. CBsi3b MEXAY MaTpULIAMHU JIMHEHHOrO OMepaTopa B pa3HbIX Oasmcax.
CobcTBeHHBIE BEKTOPBI H COOCTBEHHbIE 3HAYECHUS JIMHEHHOTO oneparopa. KBagparudnbie GOpMBL

Jurepatypa: [1,5]

TEMA 1.5. AnanuTtrueckasi reOMeTpHs Ha MIIOCKOCTH

Cucrembl koopauHat Ha TuiockocTH. IIpeoOpasoBanms cuctembl koopauHat. JleneHue
OTpe3Ka B JIaHHOM OTHOIIEHMU. JIMHUU Ha TJIOCKOCTH. YpaBHEHHE MpPSIMON Ha IUIOCKOCTH. YTOI
MEXIy IBYMsI TPSAMBIMH, YCJOBMS MapajjieIbHOCTH W MEepPHNEeHAMKYJIAPHOCTH [BYX NPSMBbIX.
HopmanvHoe ypaBHeHue npsiMoii. PaccTosiHue OT TOUkH 0 npsiMoil.  OKpy»KHOCTB: ONpeaeeHue,
KaHOHMYECKOE YpaBHEHHE M CBOMHCTBA. DJUIMIIC: ONpeeNeHHe, KaHOHUYECKOE ypaBHEHHE U
cBoiictea.  ['mmepOona: onpeneneHue, KaHOHUYECKOE YpaBHEHHME u cBoiicTBa. I[lapabona:
orpezeNeHne, KAHOHUYECKOe YpPaBHEHNE U CBOMCTBA.

Jurepatypa: [1,2,4]

TEMA 1.6. Ananutudeckasi TeOMETPUs B TPOCTPAHCTBE

IInockocth: oOIee ypaBHEHHE, TOHSITHE HOPMAJIBHOTO BeKTOopa. YacTHbIE Ciydau
PacMoJIOXKEeHUs MJIOCKOCTH B KOOPAMHATHOM IPOCTPAHCTBE. YTOJ MEXKAY IUIOCKOCTSIMU, YCJIOBUS
NapajuleIbHOCTU U MEePHNEeHANKYJISIPHOCTH ABYX IockocTeil. Ilpsimast B mpocTpaHCTBE: MOHATHE
HANpaBJSIIOIIEr0  BEKTOpPa, KAHOHMYECKOE  ypaBHEHHE  TpsMoi, ofmmee  ypaBHEHHE,
napaMeTpuueckoe ypaBHeHHEe. B3anMHOe pacmojiokeHue IBYX MpPsIMBIX B IPOCTPaHCTBE. YTOI
MEXIY IPSIMBIMU. B3anmuoe pacnonoxeHue NpsMON U IUIOCKOCTH. YTOJI MEXAy NPsAMON U
TUIOCKOCTBHIO. Y CJIOBHUSI MapajUIEIbHOCTH W TMEPIIEHAUKYJSIPHOCTH TNpsiMOoil U muockoctr. O030p
MOBEPXHOCTEN 2-r0 nopsaaka. Kanonndeckue ypaBHeHUs] TOBEPXHOCTENH BTOPOIo MOPSIAKA.

Jlutepatypa: [1,4]

Pasnen 2. lndpdepenumansroe ncuncienne GyHKUAN OAHOHN epeMeHHON

TEMA 2.1. ®yHKIIMN OTHOHN epeMeHHON

Onepaunu Hajg MHoxecTBamMu. OCHOBHbIE UYMCIOBBIE MHOXKeCTBA. MYHKIIMM OJHOU
nepemeHHOH. OcHOBHBIE 3yeMeHTapHble (GyHKuMH, ux rpadukn. CrnoxHas — (QyHKIHSL
ITocnenoBaTeapbHOCTH, MPEEI YUCIOBOH MOCIe0BATEIbHOCTH

Jlurepatypa: [2,3,6,8]

TEMA 2.2. Tpenensl. HenpepbIBHOCTD DyHKIIHH

Teopembl o mnpenenax. IlpusHaku cymecrBoBaHusl npenenos. llepeelli u  BTOpOH
3aMevaTenbHbIi npenensl. beckoHeuHo Manble 1 OECKOHEUHO OOJNIbILINE BEMYUHBI, CBA3b MEXKIY
HuMH. CpaBHEHHE OECKOHEYHO MaJIbIX BEJIWYMH. PackpeiTHe HeonpeneiaeHHocTel. HempepriBHOCTD
¢bynkumii. Touku paspeiBa. Knaccudukanus Touek paspsiBa. TeopeMsl O HETIPEPBIBHBIX (PYHKILIUSIX
Ha oTpe3ke. HenpepbIBHOCTD 31€MEHTAPHBIX (DYHKIIHA.

Jluteparypa: [2,3,6,8]

TEMA 2.3. TlpoussoaHas u quddepeHnnan

IlponsBonHas: omnpeneneHne, MEXAaHUYECKM M TeOMETPUYECKUH CMBICHI. Y paBHEHUE
kacatenpHOW K  KpuBoi. [luddepeHuupyemoctb (QyHKUMH, CBsI3b  HEMPEPBIBHOCTH  C
muddepenimpyemoctoto. ObpatHas (yHkius u ee auddepernunposanue. Tabmuma OCHOBHBIX
npaBun u popmyn auddepenuuposanus. IlpomsBomHeie Beicumx nopsiakos. Jduddepenuman
($yHKIMH, €ro MpUMEHeHHEe B PUOIIIKEHHBIX BhIUUCICHUX. JnddepeHnnans: BBICIINX MOPSAKOB.

Jurepatypa: [2,3,6,8]

TEMA 2.4. OcHoBHble TeopeMbl auddepeHnanTpHoro ucuucieHus. Mccnenosanue
(byHKIMA.
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OcHoBHble Teopembl nupdepeHIanbHOrO UcYUCTeHUs. HeoOXoaumblii U OCTATOYHBIN
NPU3HAKH MOHOTOHHOCTH (PYHKLUMH. DKCTpEeMyMbl (YHKIHH, HEOOXOAMMOE U JOCTATOUHBIC
ycnoBHsi cymiecTBoBaHus. HawnbOonbimee W HanMeHbliee 3HaueHUs (QYHKOMH Ha OTpPE3Ke.
Beimyknocte kpuBoH, Touku neperndba. HeoOxomumoe M JOCTATOYHOE YCIOBHSI CYLIECTBOBAHMSL.
AcumMmnTorsl KpuBoid. Mccneqosanne noseneHus GyHKINN.

Jlureparypa: [2,3,6,8]

Pasnen 3. @yHKUMY MHOTUX [IEPEMEHHBIX

TEMA 3.1. @ynkius n-nepemeHHbIx. Juddepennupopanne QyHKINH MHOTUX MTEPEMEHHBIX

Obnacte ompeneneHust (YHKUOMH JIByX MEpPEeMEHHBbIX. YacTHbIE TNPOU3BOAHBIE U
muddepenimanel.  [lomHoe mnpupameHne ©  TONHBIA  auddepeHnnan, ero NpUMEHEHHe.
IIpousBognass cnoXHOW (YHKIMH, TNPOU3BOAHAS HESBHO 3aaHHOW (YHKUMH. YpaBHEHHUE
KacaTeJpHOW K KpuBoil F(x,y)=0. VYpaBHEHHE KacaTeJbHOW IUIOCKOCTH K IIOBEPXHOCTU
F(x,y,z)=0. IlpousBonHas 1o HanpasieHuro. I pagueHr.

Jluteparypa: [2,3,6,8]

TEMA 3.2. DxcTpeMyMbl PyHKIIMH MHOTHUX MEPEMEHHBIX

YacTHble TPOM3BOIHBIE BBICIIUX TOPAIKOB. JKCTPEMyMbl (PYHKIHMH ABYX IEPEMEHHBIX.
VY CnoBHBIE 3KCTPEMYMBI, HauOoIbIlee U HaNMEeHblee 3HaueHNst pyHkumuu z = f(X, y) B 3aMKHYTOI

OrpaHUYEHHOH 00aCTH. Y CJIOBHBIN SKCTPEMyM (PYHKLIMH MHOTUX MEPEMEHHBIX.

Jlurepatypa: [2,3,8]

Paznen 4. UnTerpanpHOe ncurcneHne GyHKUUN OTHON IIEPEMEHHOM

TEMA 4.1. HeonpeneneHHbIN HHTETPa

ITonsiTne mepBooOpasHoil  (yHKIMM ©  HeompeneneHHoro uHrerpaia. (CaoiicTsa
HeomnpeneneHHOro unrerpaina. Tabnnna unTerpanos. HemocpencreeHHoe nHTerpuposanue. Meron
3aMEHbl NEPEMEHHON W METOJ MHTerpupoBaHus No 4vacTtsiM. HMHTerpupoBaHue palUOHAJIBHBIX
¢byukuumii. [Ipocrefine panpoHanbHbIe IPOOU M UX WHTErpUpoBaHue. TeopeMa O MpeACTaBICHUU
NPaBUIBHON pPAaLMOHAJBHON APOOM B BHIE CYMMBI KOHEYHOTO HHCHIA TNPOCTEHINNX IpoOei.
HHTerpupoBanue BbIpaXKEHUH, COAEpIKAIINX TPUTOHOMeTpHueckue (GyHKImU. HHTerpupoBaHue
HEKOTOPBIX HppanmoHanbHbIX QyHKuui. [logcranosku Yebbimena, Diinepa, TPUTOHOMETPHUECKHE.
WUHTerpupoBaHue TPUTOHOMETPUUECKUX (YHKUMHA. HWHTerpampl OT LENbIX CTENeHed TpUro-
HOMETPUYECKHUX (PYHKIIH.

Jlurepatypa: [2,3,6,8]

TEMA 4.2. OnpeneneHHbII HHTETPa

3anauu, NPUBOIALINE K MTOHATHUIO OINpefeeHHOoro uurerpana. OnpeneneHnue HHTErpatbHON
cymmbl Pumana. TIoHsITHE OnpeneneHHoro nHTerpajia, ero reOMeTPUIeCKHid 1 (Pr3HUeCcKUil CMBICI.
Knaccel unTerpupyemeix ¢ysakmuii. CoiicTBa onpeneneHHoro unrerpanra. ®@opmyrna HeroToHa-
Jleitbunna. Beruucienne onpenenennoro uHrerpana. HecobcTBeHHbIE HHTErpalibl ¢ OECKOHEUHBIMU
npenenamu. Onpenenenue, cBoiicTBa. IIpu3HaKu CXOAMMOCTH MHTETPajioB OT HEOTPULATENBbHBIX
¢byHkumii. AGCOMIOTHASI U YCIOBHAs CXOAMMOCTb. HecoOCTBEHHBIE HHTErPaIbl OT HEOTPAaHMYEHHBIX
¢byukunii. Teopema cpaBreHus. HTErpas, 3aBUCAIINI OT napaMeTpa.

Jlureparypa: [2,3,6,8]

TEMA 4.3. TlpunoxxeHus orpeneieHHOro HHTerpana

I'eomeTpuueckue NPUIOKEHUS ONPENENEHHOrO WHTErpaja. BbIYUCIEHUE IUIOLAnein
IUTIOCKUX (UTYp B IEKAPTOBOH WM MOJSIPHOHN cucremax koopauHaT. OrpeneneHre U BBIYHCICHHE
JUIMHBl JyTH TUIOCKOW KpuBOH. Brrmcnenne obbemoB Tten. OOmast cxemMa NpUMEHEHHUs
ONPEENEHHOIO UHTErpaja K PeIIeHHUI0 MPUKJIAIHbIX 3a7a4.

Jurepatypa: [2,3,7,8]

Paznien 5. Yncnoseie 1 QyHKIIMOHAIBHBIC PSIbI

TEMA 5. 1. Yncnosslie psiabl. CXOIUMOCTD PSIOB

Uucnosble psAnpl, ocHOBHbIe MoHATUA. CymMma psga. Cxonsdiuecs: U pacxoasiuuecs psabl
Apudmerndeckne onepanuy co CXOAAMUMHUCS psiaaMu. He3aBHCUMOCTb CyMMBI CXOASIIETOCS Psiia
OT TPYNIUPOBKHU ciaraeMbix. CBolicTBa cxonsmuxcst psnoB. HeoOXxoaumMblil mpu3HAK CXOAMMOCTH
psana. Kpurepuit Komu cxogumoctu psaa. JlocTaTouHble MPU3HAKU CXOAUMOCTH YHUCIOBBIX PANOB C
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MOJIOXKUTEIbHBIMI YJICHAMH. 3HAKOMEPEMEHHbIE psiibl. AOCONIOTHAs W YCJIOBHAs CXOAMMOCTD.
CxomumocTe  aOCONMIOTHO — cxopmsiuerocss  psina. VHTerpanbHbII  NpPU3HAK — CXOAMMOCTH.
CpasaurenbHble TpusHaku cxomumocTH. llpmsnakm [lanambepa n Komwum cxogmmoctu psigos.
IIpusHak JlefiOHMIIA CXOMMMOCTH 3HAKOMEPEMEHHBIX psioB. HekoTopble cBoOWCTBAa aOCOMIOTHO H
YCIOBHO CXOASIIMXCS psAnoB. llepecTaHOBKHM ciaraeMbIx aOCOJIOTHO W YCIOBHO CXOISIIIUXCS
psAnoB. Y MHOXEHHE psAnoB. PacXxoquMOCTb rapMOHHUYECKOrO psiaa.

Jlureparypa: [2,3,7,8]

TEMA 5.2. ®yHKUMOHANBHBIE MTOCIEOBATEILHOCTH U PSIIIBI

QOyHKIIMOHANBHBIE PSAbL, OCHOBHBIE MOHATHS. PaBHOMEpHAs CXOOMMOCTh (PYHKLIMOHATBHON
MOCJIEIOBATENBHOCTH M (YHKIMOHAJIBHOTO psifa. HempepbIBHOCTE mpenena MocieaoBaTeIbHOCTH
byHkuMi U cyMMel psima. MHTErpupyeMocTh mpenena MoCieAoBaTeIbHOCTH (PYHKUUNA U CYyMMBI
psana. JduddepeHnupyeMocTs mpeneia MocaenoBaTebHOCTH (GYHKIUH (0e3 IoKa3aTenbcTBa) W
cymMmbl psiga. CTeneHHbIe Psabl U METOIBI HAXOXKACHUs obnacTu cxomuMmocTH. Psael Teitnopa u
MaknopeHa.

Jlureparypa: [2,3,7,8]

Pasnen 6. ludpdepernunanbubie ypaBHeHUE. MHOrOMEpHBIE HHTETPAIIBI

TEMA 6. 1. Anddeperunanbable ypaBHEHHS MIEPBOTO MOPSIKA

OO6mme ceenenuss o nudpdepeHUHaNbHBIX ypaBHeHUsX. JluddepeHunanpable ypaBHEHUS
nepBoro mnopsinka (oOIme MOHSTHA, TeopeMa O CYLIECTBOBAHMHM M E€IUHCTBEHHOCTH PELICHHS
muddepenimanpHoro  ypaBHeHus). JuddepeHunanpHble  ypaBHEHHS C  Pa3feNSIOLIUMHCS
nepemeHHbIMA. OHOpOAHbIE U PepeHInanbHbIe YPaBHEHUS U NpuBoAsaLLmMecs K HUm. JInHeliHbIe
mudepeHaibHble  YpaBHEHUS — NEPBOrO  IMOpsigka W HUX MHTETPUPOBAHHE METOAAMHU
Jlarpanxxa u bepuymnu. YpasHenus beprynnn. VpaBHeHuss B modHbIX auddepeHunanax.
[IpumeneHue nHTerpupyomero MHoxutens.  JuddepeHnnanpabie ypaBHEHUs, HE pa3pelIeHHbIe
OTHOCUTEJNILHO Mpou3BOoaHOM. Y paBHenus Jlarpanska u Knepo, ocoboe pemenue ypasHenus Kiepo.

Jlurepatypa: [2,3,7,8]

TEMA 6.2. O6bikHOBeHHbIe A epeHaIbHbIe YPABHEHHS BBICIINX TOPSIKOB

JuddeperHunanpaple ypaBHEHUS BBICIINX MOPSIIKOB. OCHOBHBIC MOHSATHUS U OIMPEIEIICHUSL.
YpaBHEHUs, AOMyCKAIOLINe TOHWXKeHUe mnopsinka. JluHedHble ogHOpoaHble nuddepeHnnaIbHbIe
ypaBHenus. Omnpenenutens Bponckoro. ®yHpnameHTanpHas cucrteMa pemneHuil. JIuHeiHbe
onHOponHble AnddepeHnnaIbHble YPaBHEHUS € IMOCTOSHHBIMH KO3(dduumeHTamMu, mocTpoeHue
(dyHOaMEeHTaNbHOM CHCTeMBI pelleHMid. YpaBHeHue Oiinepa. JIuHeliHbIe HEOTHOPOIHBIC
muddepeHmanbHble YPaBHEHHS ¢ TPOU3BOJIBHON NpaBoi yacTeto. Meron Jlarpanka (Bapuanuu
MOCTOSIHHBIX). JIMHEHHbIe HEONHOpOAHbIe AupdepeHIHaANbHbIE YPaBHEHHS C MOCTOSHHBIMHU
ko3 duumenramu co cneumanpHON mnpaBod uacTero. HeomHopomHble nuddepeHunanbHbIe
ypaBHEHUs BTOPOTO MOPSAKA C MOCTOSTHHBIMU K03 prnmeHTamu.

Jlureparypa: [2,3,7,8]

TEMA 6.3. Cucrembl OOBIKHOBEHHBIX T ()EepEeHIINANBHBIX YPAaBHEHHH

Cucremsl nuddepeHMaIbHbIX yPaBHEHHH: OCHOBHBIC ONPEAENICHHsI M MOHATHS. MeTobl
MOCJIEIOBATEIBHOTO HCKJIFOUEHHUs] HEW3BECTHBIX M HHTETPUPYIOIINX KoMmOuHaiwmii. JIuHeilHbIe
OHOPOIHBIE CUCTEMbI NN (EepPeHUHANbHBIX YPaBHEHHH C TOCTOSHHBIMU KO3 PHUIHEHTaAMH.
Mertonp! perienus. JInHeliHbIE HEOAHOPOAHBIE CUCTEMBI.

Jlureparypa: [2,3,7,8]

TEMA 6.4. KpaTHble HHTErpaibl

3amaud, NOPUBONAIIME K TOHITHEO JBOMHOrOo wuHTerpana. OmnpeneneHue IBOWHOTO
UHTErpaja, reoMeTpudeckuii u (Qusuueckuii cmbici. Teopema CyIIeCTBOBAaHHUS, CBOICTBA.
Ceenenne NBOIHHOIO MHTErpasia OT HEMPEPBIBHOW (PYHKIMU K MIOBTOPHOMY HHTerpaiy. Teopema o
3aMEHE TMEePEeMEHHBIX B JBOHHOM HHTerpaje. 3ajadyd, NPUBOLIIINE K TOHSITHIO TPOHHOTO
uHTerpana. TpONHOW HMHTerpaji, ONpelaeseHue, CBOMCTBA, BBIUHUCICHHUE B [EKAPTOBOH CHCTEME
koopauHat. PopMynHpOBKa TEOpPEeMbl O 3aMEHE IE€PeMEHHBIX B TPOHHOM HWHTerpasie.
Humuanpudeckne u cepudeckne KoopauHathl. [IproskeHre KpaTHBIX WHTETPAJIOB. BBIYHCICHHE
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00BEMOB TeN | TuIoIazaeH GUryp, perieHre 3a1a4 MEXaHUKH U (PH3UKH.

Jurepatypa: [2,3,7,8]

Paznen 7. Teopus BeposiTHOCTEN

TEMA 71. Cny4aiinbie coObITHS. [ICKpETHBIC I HEMPEPBIBHBIE CIyYaiiHbIe BEIMYHNHBI

Cnyualinbie cOOBITHS, UX BEPOSTHOCTH. MHOKeCTBO coObIThil. Kiaccudeckoe onpenenenue
BEPOSITHOCTH coObITHA. TeopeMa CIIOKEHUST M YMHOXEHHs BEpOsSITHOCTeH. Popmyna mMosHON
BeposTHOCTH U (opmyna baiteca. @opmynsl bepuymnmu u Ilyaccona. 3akoH pacmpeneneHus
BEpOsITHOCTEN. MaremaTudeckoe oxxugaHue u nucnepcus. @yHKIMs pacnpeneieHust BepOosiTHOCTEN
U IUIOTHOCTb BEPOSTHOCTH. Maremarudeckoe oOxupanue W jaucnepcus. Moga M meauana.
PasHOoMepHOE pacnipenenenune. HopmanbHOe pacnpeneneHue.

Jluteparypa: [2,3,7,8]

Paznen 8. MaremaTuyeckast CTaTUCTHKA

TEMA 8. 1. Martematudeckast CTAaTUCTHKA

Pacripenenenne uacror. Owmnupudeckas (QyHKumMs ~pacnpeneienus. llomuron wu
rucrorpamma. TodeuHble oneHkd. BpiOopouHasi cpenmHsis W BbIOOpOYHas aucrnepcus. Merton
MOMEHTOB. METOJ  HaumOousblnero pacmpeneneHus. HMHrtepBanbHble oneHkn. lIpoBepka
CTaTHUCTUYECKUX TUIIOTE3.

Jurepatypa: [2,3,7,8]

Paspen 9. DneMeHThl KOMIIJIEKCHOTO aHAIU3a

TEMA 9.1. Kommekcuble uncia. KommiekcHbie QyHKIUH.

Komnnekcubie uncna. OCHOBHbIE NENHCTBUS HaJ KOMIUIEKCHBIMU uuciamMu. Bo3seneHue B
CTENEeHb W M3BJICUCHHE KOPHS U3 KOMIUIEKCHOro yncna. IlokasarenpHast GyHKUUS C KOMIUIEKCHBIM
nokasarejieM u ee cBorictea. @opmyna Diinepa. [TokazarenbHas GopMa KOMIUIEKCHOTO YHCIIA.

Jlurepatypa: [2,3,7,8]

TEMA 9.2 TlponsBonHasi pyHKIIMH KOMIUIEKCHOTO IepeMeHHOro. KOMITIeKCHBIN HHTerpa.

@OyHKIUS ~ KOMIUIEKCHOrO  mepeMeHHoro. llpomsBonmHast  (yHKUMHM — KOMILJIEKCHOTO
nepeMeHHoro. MHTerpan ot pyHKIIMN KOMIUIEKCHOTO MEPEMEHHOTO.

Jluteparypa: [2,3,7,8]

TEMA 9.3. KomnnekcHble psiabl. Beraersr.

Psaner Teiinopa u Jlopana. Beramcnenne BberderoB (QyHKuui. IIprMeHeHHE BBIUETOB K
BBIYMCIICHUIO HHTErPaJIoB.

Jluteparypa: [2,3,7,8]

Paznen 10. MeToaer MmareMaTuueckon (PU3NKU

TEMA 10.1. Psaner @ypre. Ciennaibable QyHKIHH.

HnTerpanel OT CHUHYCOB M KOCHMHYCOB IO  CHELUAIbHBIM  MNPOMEXYTKAM.
Tpuronomerpudeckue cyMmel. TpuroHomerpudeckue psael. Y cinosus Jupuxie. Teopema Jupuxie
Ha CTaHIAPTHOM NpOMeXyTKe. Pa3nokenne QyHkiun B psig Pyppe Ha CTAaHIAPTHOM IPOMEXKYTKE.
PaznoxeHue deTHpIX W HeueTHBIX (yHKIMA. Teopema Jupuxie Ha MPOU3BOJIBHOM IMPOMEKYTKE.
Paznoxxenue ¢ynxnmii B psin @ypbe Ha MPOM3BOJIBLHOM NPOMEXyTKe. OpPTOroHaNbHbIE CHCTEMBI
¢byHkumid. PAgel mo mpou3BONIBHONW OPTOrOHaJ bHOH cucteMe. MHorounensl YeObimesa. I'aMmma u
Oera-pyHKIMN M UX CBOWCTBA. BhIUMCIEHHE ONMpEAeNEHHbIX MHTErPAJIOB C MOMOIIb 3HUJIEPOBBIX.
Pemenne OJ1Y ¢ momombto psinos. YpaBuenue beccens. beccenesr! pyHkumu.

Jureparypa: [2,3,7,8]

TEMA 10.2. YpaBHEHUS MAaTEMaTHYECKON (PH3UKH.

ITonsiTne 00 ypaBHEHHWSIX B YaCTHBIX MPOU3BONHBIX M uX peweHne. Kiaccudukarms
muddepeHMaTbHBIX YPaBHEHUH B YaCTHBIX MPOW3BOAHBIX BTOpOro nopsiaka. Kmaccupukauus u
NpUBEICHNE K KAHOHUYECKOW (hopMe ypaBHEHHIH BTOPOTO MOPsAAKAa C ABYMS HE3aBHCHMBIMU
NepeMeHHbBIMA. Masible TUIOCKHE TONepeyHble KoyeOaHus CTPYHBI (IIOCTPOCHHE MOJENH, BBIOOP
3aKOHA, BBIBOJl YPaBHEHHs, TOCTAHOBKA HAYAJIbHBIX U TPAHMYHBIX yCIOBHIi). MaJjble momnepeyHble
kosiebanusi MeMOpaHbl (TIOCTPOEHHE MOIENH, BBIOOP 3aKOHA, BBIBOJ YPaBHEHUS, IOCTAHOBKA
HAYaJIbHBIX M TPAHUYHBIX YCJIOBHIi). YpaBHEHHE TETUIONPOBOIHOCTH (ITOCTPOEHHE MOIEIH, BEIOOP



15

3aKOHA, BBIBOJl YPaBHEHHUs, MIOCTAHOBKA HAYAJIbHBIX M I'PAHUYHBIX YCJIOBHUI). BriBOm ypaBHEHHS
HEepa3pbIBHOCTU. YacTHBIE Cllydau.

Jurepatypa: [2,3,7,8]

Paznen 11. Uncnennele MeTonsl. JINHEHbIE YPABHEHUS.

TEMA 11.1. OcCHOBHBIE  3Tanmbl MaTeMaTH4YeCKOro  MoaenupoBanus. (Cxema
BBIUNCIUTENBHOIO 3KcnepuMeHTa. OCHOBHblE 1€ MPUMEHEHHs MaTeMaTH4YeCKUX IaKeTOB
MathCAD u MATLAB. Buasl norpemnocteil. TpeGoBaHMs K BBIMHCIUTEIBHBIM METOIAM.
YucrnenHsle peuieHus ypasHeHUN. Perenne cucteM JIMHEHHbIX YPaBHEHU.

Jluteparypa: [2,3,7,8]

Paznen 12. TuddepeHupoBanre 1 UHTETPUPOBAHUE.

TEMA 11.2. Uucnennoe nuddepeHIpoBaHne U HHTErpUpoBaHUE. YHCIEHHOE pelneHue
OOBIKHOBEHHBIX AH(pdepeHInanbHbIX YpaBHEHUH

MeToapl YMCIEHHOTO HWHTETPUPOBAHUS: (HOPMYJBl  NIPSMOYTOJBHUKOB, TpareLui,
Cumrcona, 'aycca. UncnenHoe nuddepeHpipoBaHre ¢ MOMOIIBIO CIUIaiftHOB. [IpubmmkeHHOe
BBIYHUCIIEHHE ObICTporo mpeodpasosanus @ypre. UncneHHble MeTOAbI pemeHus 3anaun Komm s
OOBIKHOBEHHBIX u(depeHInaNbHbIX ypaBHeHUH. CeMeicTBO OHOIIArOBBIX METONOB PyHre-
Kyrra. MHoOromarosele pasHOCTHbIE METOABI. PelieHne kpaeBbIX 3a1ad 1l YPABHEHUI BTOPOIO
NOpsIAKa.

Jlureparypa: [2,3,7,8]

2.3. KypcoBoii npoexkT/KypcoBasi padora
KypcoBoii mpoekt/kypcoBasi padora Mo AUCUMIUIMHE MareMaTuka B COOTBETCTBHH C
y4eOHBIM IJIAHOM HE TIPEIyCMOTPEH.



16

PA3JEJI 3. OHEHOYHBIE CPEACTBA OCBOEHMS JTUCIIUILVINHBI U KPUTEPUH
OIEHOK OCBOEHMA KOMIIETEHIIUN

3.1. OueHouHbIe CpeacTBa AJIsl TEKYIIEro KOHTPOJIS
@DoHA OLEHOUHBIX cpencTB aisi nposeneHust Tekymero koHtpossa (POC TK) smusercs

coctaBHOH yacTeio PI1 nucumrmHbl (MOAYJIsT) U XpaHUTCS Ha Kadeape.
DOHA OIICHOUHBIX CPENICTB TEKYINEro KOHTPOJI

Bun
Haumenosanue pasgena
Ne n/mt OLIEHOYHBIX IIpumeuanne
(Momyst)
CpeICTB

1 2 3 4

1. |Jluneiinast anreGpa u @OC TK-1 | lomamnss padota. TecT TeKyLIero KOHTPOIIS 1O
AHAIUTUYECKAS] TEOMETPUS nepsomy paszgeny (POC TK-1)

2. |duddepentmansHoe @O0C TK-2 | Jomamrnss padbora. PaboTta Ha npakTH4eCKUX
UCUHCTICHHE (PYHKIIMH OTHON 3aHATUAX. TEeCT TEKyILIero KOHTPOJIS 10 BTOPOMY
MepPEeMEHHOMH pazgeny (POC TK-2)

3. | ®yHKIMH MHOTUX @OC TK-3 | Homarnusist padora. Tect TekyImero KOHTPOJIS MO
TNIepEMEHHBIX Tperbemy pazzeny (POC TK-3)

4. |HAuterpanproe ucuncnenue | POC TK-4 | [lomamnss padora. Tect Tekyiuero KOHTPOJIS 1o
byHKIMHA OHON gyerepromy pasneny (POC TK-4)
MepEeMEeHHOHN

5. |YucnoBbie U ®OC TK-5| Tect Tekymero KOHTPOJIS MO MSATOMY pa3aeny
(YHKIMOHAJIBHBIE PSJIBI (@OC TK-5)

6. |duddepennmansHbie @OC TK-6 | Homammnsisi padorta. TecT TekyImero KOHTPOJIS MO
ypaBHeHHs.. MHOTOMepHBIE wecromy pasaeiy (POC TK-6)
WHTETPaJIbl

7. |Teopust BeposiTHOCTEM @O0C TK-7| Homamnss padbora. PaboTta Ha npakTH4eCcKux

sanstusax (POC TK-7)

8. |Maremaruueckas ®OC TK-8 | [omaurnss padora. PaboTa Ha mpakTHUECKUX
CTaTUCTHKA 3aHATUAX. TeCT TeKyIero KOHTPOJIs IO

BocbMoMy pazaeny (POC TK-8)

9. |DnemMeHTbl KOMILIEKCHOTO @OC TK-9 | Homarmmusisi padota. TecT TekyImero KOHTPOJIS MO
AHATH3A nessitomy pasueny (POC TK-9)

10. [MeToabl MaTeMaTHYECKON @OC TK- | Homamrusist padota mo necstomy pazaeny (©@OC
buzukH 10 TK-10)

11. [YucneHHbIE METOOBI. @OC TK- | Jomamnsist paboTa Mo OMUHHAALATOMY pPa3aeny
JluHeiiHble YpaBHEHMUsI 11 (®OC TK-11)

12. |Auddeperuuponanue u @OC TK- | Homamusis paboTa 1Mo IBEHAIIATOMY pa3aeiy
MHTErpupoBaHue 12 (@OC TK-12)

TecToBble MaTepHAaJIbI AJ151 KOHTPOJISI 3HAHUH (110 TeMaMm)
ITpumep Tecta o Bropomy pazaeny «duddepennpmanpaoe ncuucieHne GyHKIUA OTHON
TIEPEMEHHON»

1. Hatitu npenen lim, .4

1) 6v2

2. Havitu npenen lim

5in3x

WX+2—)

bl

3 3
22 32 40
sinyx
x—:Uln(1+4K]

DO 2)2 3)1 4o
3. Haiitu npenen lim,_, (1 + 2/n)*"
)1 2)e? 3)e 4)e®
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(X}

- R '2x+3—
4. Haitru npenen lim, ;> —

Va=2-1
DI 2);3)1 43
5. Haiitu npenen lim, (VX2 + 3x — x)
D1 2)1,5 3)0 4w
6. Hatitu npenen lim,._,, (ﬁ)JL

De 2)er 3)1 4)-1

o : tanx-sinx
7. Haiitu npenen lim, ,o———

); 20 3w 41

x%-5x+10
x%-25
DO 2)1 3)-1 4o

. ) -5 ot
9. HaiiTu mpenen llm_r—ﬂ%
DI 2)0 3)4 41
10. Haitru npenen limx—+2+0ﬁ

DO 2)% 3)tw 4)-w

8. Haiitu npenen limy g

sinZx+arcsin®x — arctglx
3x

11. Haiitu npenen lim,._,,
13 21 3 40
sinx

12. OnpenenuTs THI TOUKH paspbiBa X = 0 1ns pyHKUmMM y = —

1) 1 pona 2) 2 poma 3) ycrpaHuMast 4) He sIBIAETCA TOYKOH pa3pbiBa
13. OnpenenuTh THIT TOUKH paspbiBa X = 0 AU QyHKLMH y =

1) 1 pona 2)2 pona 3) ycrpannmas 4) He sIBJIAETCS TOYKOM pa3pbiBa
14. Haiity nipenien lim,,_, , o2

(m+2!
D1 2)03)2 4o

15. Haifu mipenen lim,, ,, par

3nt-1
e 2)0 3)1 4) 1/3

16. Haiitu npenen lim,._,_.(vx2 + 1 —x)

DO 2)x 3)1 42
o , Ix—-1 x_;i

17. Haittu npenen lim, . (ﬁ)

3 3
D1 2e 3)\[5 4)3
18. Haittu npenen limﬁo%
D7 21 3)2 4) 5/,

x24x-2

19. Hauu npenen lim,_y o———

D1 2)0,6 3)w 41/,

x-2
27 gar2
DO 2)1 3)w 412

_
\9+5a+4x2-3

20. Haiitu npenen lim

21. Haiitu nipenen lim,
1)0 2)1 3)5/6 4) oo

o i sindx
22. Haittu mpenen }1_1_1}3 i

D1 2)w 3)8 4)0

x




23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Haiitn npenen lim( (2x + 1)(In(x + 3) — Inx))
e 2)1 3)e*> 4)6

2

Haiiru npenen lim ——-—

132 2)ew 3)0 4)3
Haiitu npenen lim, o™ +61“
)0 2)-1 3o  4)-2

-5
Haiitn npeaei llmm

N2 2)v3 3)73 5)0
Haiitu npenen Jlti_)rg(\/sz -3 -5x%)
)40 2)0  3)—o0 4)7

arcsindx

I{aﬁTMlhn
tgdx

D1 20 3)% 4)4/3

Haiitu npenen lim (ZA 3)3’“'
e 2)e'® 3)1 4) ¢®
2% crg2x

Haiitn npenen li _{rs g

D1 2)3 46 _)

Haiitu npezen lim,, 5~

zir? 1
Do 2)1 3)0 4)3
Haiitu npenen 11mg_)o -
10 2) % 3e 41

1—cosx

Haiitu npenen lim,_o——

o 2)1 3)-1 4)%

v . X—
Haiitu npenen l1m,\._,8:ﬁ—~_2

12 2)4 3)8 4)-8

Haiitu npenen liqul%f
1)-1 2)0 3)% 4)-

2n+1+3n
Haiity npezen limy w7

1)3/2  2)2/3 3)0 4)o

Haiitu mpened lim,_o(1 + sinx)sin

1)0 2)e™* 3)e 4)1

Haiitu penen 1imn_,m% (1+2+4+34+--+n)

12 2)2 3)-1 4)1

Haiitu npeaen lim,_,,

D1 2)-1 3)-2 4)2

Haiitu npenen llmﬁnsmh

1)-4/3 2)4/3 3)4n 4)3/4

Haiitu nipenen lim,,,(3x + 2)(In(x + 3) — Inx)
3 2) 2 3) 99

(n+1)!-(n+2)!

(n+1)!+(n+2)!

0 2)1 3)-1 4)o

2"-1
2741

sindx

Haiitu npenen limy,_,q

18
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43. Haiiti mpon3BOAHYIO PYHKIIUU ¥ = arcsinx — arc cosx
1o 2) —% 3) =— 4) 1

Y@

44, Haiitu mpon3BOAHYIO (QyHKIINY, 3a0aHHON HESIBHO X° +y° =a
DL oy N H-L 9%

45. Haiitu yriaoBoii ko3(HIIMEHT KacaTelbHON KPUBOH ¥ = 0,1 *x* B TOUKe X=2
) 1.2 2) 24 3) 24 4) 36

46. Haiitu Touky nepernda GyHKIUH ¥ = x* — 6x% + 12x + 4
)2 2)2 3)4 4)-6

47. Haiitu npou3sBonHyto QyHKIHMH, 32JAHHON HESIBHO vX + /¥ = +/a

48. HaliT nmpon3BOAHYIO PYHKUNHN ¥ = chx + shx
1)chx — shx 2) shx—chx 3)e* 4) —e*
49. Haiitn ypaBHEHHE KacaTeIbHON K KPUBON vy = tgx B TO4Ke X=0
) y=x+1 2) y=x—-1 3)y=-—=x 4) v=x
50. Haittu Tun Touku x=0 pa3peiBa 151 QyHKINU ¥ = X sini

3

)1 pona 2)2 poma 3)ycrpaHumast 4)He SIBJISETCS TOUKOH pa3pbiBa
51. Haittu Tun Touku x=0 pa3peiBa yHKINU ¥ = sini

)1 poma 2)2 poma 3)ycrpaHumasi 4)HE SIBISIETCS TOYKOH pa3pbiBa

o o o 1
52. Haiiti ypaBHEHHE KacaTelIbHOH K KPUBOH ¥ = — B Touke X=0

1) y=1
2) y=—x+1
3) y=—x-—1
4) y=0

53. CocTaBUTh ypaBHEHHE KacaTeJbHON U HOPMallu K KPUBOU

y=x*-3x+28BT.(2,4)

1) ax—y =14 D)x+y=6
x+9y =38 x—y=2
3)2x+v=8 4)x—5y =0

x+3y=1 y+7=10

54. Haiitu npon3BOaHYO (GYHKINH, 33JaHHON MapaMeTpUIecKu

{x=t3+3t+1
yv=t3—-3t+1

l) -1 2) 241 3) 321 4) 3t2 3

241 t2-1 3?41

55. Haiit mpou3BOAHYIO QYHKLIUU y = 5%°5%

. } Scﬂsxx H -
1) —595% x sinx X In 5 2) — ln;’m



20

) 5EeE Xy ginay
Ins

3) 5°°5%In§

56. HaiiTi mpou3BOAHYI0 QYHKIUH ¥ = In°(tg3x)

1584 (tg3x) Str(rg3a 30mt*(rg3x) 5
l ) 2) cos?3x 3) 4)

tg3x sinéx cos® 3x £g3x

57. HaiiTi mpon3BOAHYIO QYHKLUUH ¥ = In cosx®

1) 2x ctgx? 2)ctgx?
1
3= 4) —2xtgx®

58. Haiitu nmpon3BoaHyO (QyHKINH, 33JaHHON MapaMeTpUIeCcKu

{x = g cosit

v = b sin®t
1) _g 2)%
3) —21gt 4) 2 ctgt

59. Haiitu npon3BoaHy0 QYHKINH y = In sk 2X

1) cth2x 3) shzm
2) 2 cth2x 4) shlzx

60. Haiitu mpou3BOAHYIO PYHKIHH y = arccosyx

x+1 -1
D= D)=
2—x 1
3 i D

61. Haittu npousBonHyto QyHKIHH ¥ = 10°* X x?
1) 2x x 10%* + 10%* In10 2) 2x x 102
3) 2x10%(1 + x In10} 4) 10%* x 2x% x In10
62. HaiiTu npou3BOAHYIO0 QYHKILIHHU y = e~005°%
1) e=c5°% x sin2x 2) 2x e~cosx

2 e _ 2 -
3) —cos2x x e X 4) 270X x sinx
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63. B kakoif TOuKe KacaTeJbHas K KpUBOii mapajuienbHa ocu OX y = (x —2)e™
1) -1
2) 1
3) 3
4) HeT Takux TOYEK
o 1
64. HaiiTi THI TOUKHM pa3pbiBa QYHKUMH ¥ =

1) 1ponma

2) 2poma

3) ycTpaHumas

4) HeT TOYeK pa3phiBa
65. Haittu ipenen lim, g
1)2
2)0
1
4)4
66. Hatitu npenen lim,,
1)0
)1
3n2

1
4)5
67. Haititu npenen lim,,_,,

1)o0
2)0

3)1

4)-2

68. Haittu npenen limx_,g—gig

\3x-3
1)-3
)1
3)-12
4)0 100x
69. Haiitu npenen lirn,,_,m,;m
1)0
21
3)100
4)o0
70. Haiitu npenet lim,_x 379%*

1) 3
2)
3) 0
4) 1

1—cosZx

x sinx

J—
V2n+d

— ® ap-1

sin(1-x)

\"E— 1

woi BxT1

71. Haiitu mpenen limy,o(C—2) =
1
1) —
) 8

2)1
3) ©
4)¢’
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"2 T
72. Haiftu npenes limy, (e oy2

2% —4x+1
1
2)
3) €’
4) et
73. Haiitu npupammenue GyHKIuH y = 3/x B Touke x=0,Ax = 0,001
1) -0,01
2) 0,1
3) 0,01
4) -0,1
74. HaliTu yriioBo#t ko3(pPHUIHEHT KacaTelbHOH K KPUBOH ¥ =§ B TOUKE x = —2
1)22)-
3)-4
4)4
75. Haiiti mpon3BoaHy0 GyHKUMH ¥ = sin(x? — bx + 1)
1) (Z2x —B)cos(x? —bx+ 1)
2) (2x + 5)cos(x? —5x + 1)
3) {5 —2x)cos(x? — 5x + 1)
4) ~(2x +5)cosx?— 5x + 1)

76. HaiiTu npoOM3BOAHYIO y = a* X x2

1) xa*x%na

2) a*x* ! +1Ine

3) a*x* Yxlna + 1)
4) e* x%xlna —a)

77. HaliTu NpOU3BOAHYIO ¥ = &% cosx

1) e*(cosx + sinx)
2) e*(cosx — sinx)
3) e*(sinx — cesx)
4) —e*{cosx + sinx)

78. HaiiTu 3HaYeHust SKCTpeMyMa PyHKLUHU ¥ = ﬁ
1)
2)

3)
4)

O N = ik

79. Haiitu Touky skcTpemyma QyHKiun v = 2x° 4 3x% — 12x + 5 Ha oTpeske [0;5]
1) 1
2) 2
3) 3
4) 4
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80. HaiiTi HauOosbLiee 3HaueHue GyHKuuu ¥ = x* Ha oTpeske [-1;3]

1) 9
2) 21
3) 27
4) 18
o o . '
81. Haiitn ypaBHeHNe KacaTeNnbHON st PyHKIMK y = sin’x B TOUKe |
l) yv=2x — g + é
2) y = gx -
nm-z
3) y=x——
m+2
4) y=x+—

82. Haiitn npon3BOaHYO QYHKINH y = 41 —x2

1 ==

1) E\'II [1 —XZ)B
2) =

Vi-x2

3) -2

vi1-ar

4) 2xy1—x2

2

83. HaiitTi npou3BoaHy0 QyHKUUH xZ +’;—2 = 1 B Touke (0;2)
1) 1
2) -1
3) 0
4) 2

84. HailTu NpOU3BOAHYIO Y = arctg x + arcctg x

2

1) 1+ 28

2) o=
3) o

4) =

1+ x?

85. Haiitu npousBoaHy0 QYHKUUN y =tgx —ctg x
1

) sintx costx
2) 1 1
sin®x  costx

3) 1 _ 1

roscx sintx

4) — —

) F]
sinx cos®x

1.2

86. Haiitu mpezien ¢ nomoLpo npasuia Jlomuranmst limy .
1) 0
2) 1
3) e
4) et
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X

87. Haiitu npenen ¢ nomolipto npasuna Jlonurans limx_,m%
1) 0
2) w
3) et
4) e

o . Inx
88. Haittu mpezen ¢ nomoLubto npasuia Jlonuramst lim, .—

1) 1
2) o
3) 0
4) -1

o \ Inx
89. HaiiTu npenen ¢ momoueko npasuia Jlonuransa lim, ,,——

D1
2) 0
3)
4) o

90. HaiiTu npou3BOAHYIO y = x*
1)
2) x*lnx 4+ x¥71
3) x.x'—l
4)

x¥lnx

x¥lnx + x%

= coSst

91. HatiTi mpou3BonHy0 QYHKIHY, 3aJaHHOMN NapaMeTPpU4eCKU y = sint

Y
2)

3)
4)
92. Hanitu
1)
2)
3)
4)

tgt
—tgt
—ctgt
ctgt

2 2

o x e _
NPOU3BOIHYIO QYHKLNH, 3aNaHHON HESIBHO — + 7= 1

alx
By
a’y
b
bix
a¥y
bzy
a’x

93. HafiTn npou3BoaHy0 QyHKIUHN v = x"inx
1) nx"inx
2) nx™t 4 x™
3)x" {ninx + 1)
4) x" Yninx + x)

2

94. HafiTi npou3BoaHy0 QYHKUHU y = xZe” 2
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2

1) 2xe” T
2) (2x + 1)9‘%
3) Ze_x?(x —x%)

4) Ze_xz_z(x +x%)
95. Haiitu npou3BoaHyto QyHKINH v = (x% — 2x + 3)e*
1) x%e”
2) (x% — 1)e”
3) (22 + 1)e*
4) (x* + 2x + 1)e*
96. Haiitu y"(2) st pyHKLHHK ¥ = {x — 10)3
1)24
2)-36
3)-48
4) -24
97. Haiitu y"(—m) st yHKLUH y = sinx
1)-1
2)1
3)0
Hn
98. HaiiTu mpou3BoaHy0 (YHKIINH, 3aJaHHOH HESIBHO tgy = xy

reasty
1) 2
x—casty
Xy
2) ==
cas“y
rease
3) ey
1-cos“y
4 yeosty
)l—xcasgy

2y

99. Haiitu npousBoaHyio GyHKINN 3 = sin
1) sin2x
2) 3sin®x
3) -3cos?x
4) -sin2x
100. Haiiti npou3BomHy0 QYHKIMK ¥ = 32e* + 2% + 1
1 x x L
D)5 (2e™ + 27 +1)73 {?“LE)
2) % (2e* + 2% + 1) 2 - (2e* + 2% In2)
3) 5 (2e? +2%n2)
4)3 (2e% +2%) _
101. Haiiti mpousBoaHy0 y=1—yxZ+ % npu x=-8
1
D3
2)2
3)1
1
45
102. Haiitu npou3BoaHyO QYHKLIUHN ¥ = arctg fﬂé

) _r
x(1—In2x)

x
) 1+In%x
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1
) 1+Incx

1 .
4)- -

3.2. OueHo4HbIe CPeACTBA AJI51 IPOMEKYTOYHOr0 KOHTPOJIsI
@DOHA OLEHOUYHBIX CPEACTB MJs MpOBeAeHUs npomexyrodHoi arrecranuu (POC IIA)
sBJsieTCsl coctaBHON 4acThio PII mamcummumHel, pazpaboTaH B BHUAE OTHENBHOTO AOKYMEHTA, B
cootBeTcTBUH C nosnoxenuem o @OC ITA.
Hepsbiii 3Tan: Tunosbie TeCTOBbIE 3a1AHUSA
Tecrosbie 3ananus Gopmupyrorcst uz 6anka sananuii TK-1 — TK-12 ¢ usmMeHeHnemM TaHHBIX

BTropoii 3Tan: oTBeThl HA BONPOCHI (IHCBMEHHO)

llepeuens 6onpocos k npomesxcymounoii ammecmayuu (I1A4-1)

Marpuusl. JIelcTBUs ¢ MATPULIAMHU.

DnemMeHTapHbIe Mpeodpa3oBaHus MaTPULl. Y MHOXKEHHE MATPHLI.

Onpenenurenu. OCHOBHbIE CBONCTBA OIpeneauTenei

OOpaTHas MaTpua

Panr marpuust.

JIuHeliHas HE3aBUCUMOCTD PSOB MAaTPULIBL.

MeTozbI peLIeHns] CUCTEM JIMHEHHBIX anre0pandeckux ypaBHeHU. MaTpUUHBIA METON.

Mertonbl peleHrsi CHCTEM JIMHEWHBIX anredpandeckux ypaBHeHuid. @opmysr Kpamepa.

9. MeTobI pelieHust CUCTeM JIMHEHHBIX anreOpandeckux ypasHeHui. Meron ["aycca.

10. Cuctemsbl TMHEHHBIX OJHOPOAHBIX ypaBHeHul. Mccnenosanue.

11. HeogHopoaHbIE CHCTEMBI IMHEHHBIX ypaBHeHU. MccnenoBanue.

12. OcHoBHbI€ nOHATHS. JIMHEHHAsA 3aBUCUMOCTD U HE3aBUCUMOCTD BEKTOPOB. basuc

13. ITpoekuus BekTOpa Ha OCh. Pa3noskeHue BEKTOpa MO OpTaM KOOPIAMHATHBIX OCe

14. CxansipHOe npou3BeAeHNe BEKTOPOB U €ro CBOMCTBA.

15. BexTOopHOE NpOU3BEAEHUE BEKTOPOB U €r0 CBOMCTBA.

16. CmelnaHHOE MPOU3BEAEHNE BEKTOPOB U €ro CBOMCTBA.

17. n-mepHblii BekTop. Onepanuu Haj n-MepHbIMU BEKTOpPaMHu.

18. n-mepHOE BEKTOpHOE NpoCcTpaHCTBO. basuc.

19. JIuneiiHast HE3aBUCUMOCTb BEKTOPOB. ba3nuc JIMHENHOrO BEKTOPHOIO MPOCTPAHCTBA U
KOOPJAMHATBI BEKTOPA.

20. ITepexon k HOBOMY Oa3uCy.

21. EBkinnioBo mpocTpancTBo. OpTOHOPMHUPOBAHHBIN Oa3uC.

22. JInneiinbie onepatopbl. MaTpuua auHeHoOro oneparopa. JeficTBus ¢ TUHEHHbIMU
onepaTropamu

23. CBs3b MEKAY MAaTPULIAMU JIMTHEHHOTO OMepaTopa B pa3HbIX Oasucax

24. CoOcTBEeHHBIE BEKTOPBI U COOCTBEHHbBIE 3HAYSHHSI IMHEITHOTO OmepaTopa

25. KBaapatudnbie GOpPMBI.

26. CucteMbl KOOPAUHAT HA MJIOCKOCTH.

27. IIpeoOpa3oBaHus cCUCTEMbI KOOpaUHAT. [leneHue oTpe3ka B JaHHOM OTHOIICHHH.

28. JIuHnM Ha MIOCKOCTHU. Y paBHEHUE NPSIMOM HA IMIOCKOCTH.

29. Ilpsimas Ha miockocTu. OCHOBHBIE 3aa4U.

30. JIunun Broporo nopsiaka. O01mue moHsITHS.

31. Dnnumnc.

32. T'unepbona.

33. ITapaboumna.

34. I1noCKOCTh B TPEXMEPHOM MIPOCTPAHCTBE.

35. ITnockocTts. OCHOBHBIE 3a/1a4H.

36. YpaBHeHUE NPsAMON B IPOCTPAHCTBE.

37. Ilpsimast B npocTpaHcTBe. OCHOBHBIE 3a/1a4u.

e ol e
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38. IIpsimast ¥ mIockocTh B mpocTpaHcTBe. OCHOBHBIE 3aa4U.
39. IToBepxHOCTH BTOPOro nopsiaka. OOIre mOHSITHSL.

40. KaHOHMYeCKHe ypaBHEHUS TIOBEPXHOCTENH BTOPOro MOPSAAKA.
41. Yucnossie cuctembl. CBOWCTBA MO JIS.

42 TloHsaTne QyHKIUM.

43. IIpenen nmociaenoBaTENbHOCTH,

44. CpoiicTBa mpezena nociea0BaTeIbHOCTH;

45. Ilpusnak Beliepmrpacca. Bropoii 3amedaTenbHblil Ipenelt.
46. Ilpenen GpyHKIUU.

47 Tlpenen GyHKIIUHU U MPEAEI MOCIEIOBATEILHOCTH.

48. IIpocrelimue CBONCTBA Ipenena.

49. beckoHEUHO MaJble U OECKOHEYHO OoubLIHe.

50. Ilpenen u 6eckoHeuHO Majbie. AprudMeTHKa MPEIENIOB.

51. Ilpenen xkomno3zuuuu. [Ipenen u HepaBeHCTBA.

52. IlepBblil 3aMeUaTeNbHBIN Ipene.

53. CpaBuenue 0.6. 1 6.m.

54. AcumnroTudeckoe nmoBeneHue GyHKIUH.

55. HenpepriBHBbIE GYHKIIMH U TOYKH Pa3pbIBa.

56. JlokanpHBIE CBOHCTBA HENMPEPBIBHBIX (PYHKLIUH.
57.I'nobanbHbBIe CBOMCTBA HEPEPHIBHBIX (YHKIIHA.

58. IIpuparnenne PyHKINU U HENPEPLIBHOCTD. I Ipon3BomHAs.
59. IIpou3BoaHas U HENPEPBIBHOCTD. | €OMETPUYECKUI CMBICI MPOU3BOIHOM.
60. ApudpmeTnka MpOU3BOIHBIX.

61. ITpousBoaHAS KOMIO3HUIIMK U OOPAaTHOH (PyHKIIHH.

62. HesiBHast QyHKIMS U €€ TPOU3BOIHAS.

63. Tabnmuia TpON3BOAHBIX.

64. IIpon3BOHBIE BBICIIUX MOPSAIKOB.

65. ludpdepenunan kak rnaBHas yactb npupamenus. JuddepeHunanst BbICIINX MOPSAKOB.
66. IlponsBogHast QyHKIINH, 3aJaHHOH MapaMETPUIECKH.

67. Bexrop-pynkuus. [Iponssonnas BeKTOp—(QyHKIIHH.

68. Teopema ®epma

69. Teopema [apOy. Teopema Posst.

70. Teopema Komn.

71. Teopema Jlarpan:xa.

72. Ilpasuino Jlonurans.

73. ®opmyaa Teinopa ¢ ocrarounelM wieHoM B Buae [leano.
74. @opmyinel Teinopa it 3J€MEHTapHBIX (PYHKIUTA.

75. @opmyaa Teinopa ¢ OCTaTOUHBIMU WieHaMu B Buae Jlarpanxa u Kowwu.
76. IIpon3BoHAst © MOHOTOHHOCTb.

77. HeobxomuMoe yCIOBUE HAIUYHS SKCTpeMyMa

78. IlepBoe OCTaTOYHOE YCIOBUE HAIUYUSA SKCTPEMYyMa,

79. Bropoe u TpeTbe JOCTATOUYHBIE YCIOBUS HAJTUYMS SKCTPEMYMA.
80. BeimykJ1ocTh ¥ BOrHYTOCTh. TOYKH meperuda.

81. ACUMITOTHI U «IIJIOXHE» TOUKH.

82. UccrnenoBanne QyHKIUMN.

83. EBKIMI0BO N-MEepHOE NPOCTPAHCTBO.

84. dyHKLMS N-NIEPEMEHHBIX.

85. Ilpenen u HEMPEPbIBHOCTH (YHKIMH N-IEPEMEHHBIX.

86. HactHast npousBOaHAS.

87. MuddepenuupyemMocts GyHKIHH N-NMEPEMEHHBIX.

88. uddepenuuan GyHKUNN N-TIEPEMEHHBIX.

89. ®opmyna u psn Tetinopa GyHKIHM N-NEPEMEHHBIX.

~
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. IIpousBogHas CIOKHON HYHKIHH.

. [IpousBogHast HesIBHON (PyHKLINH.

. HeoOxomumoe yciioBue JTOKaabHOTO 3KCTpeMyMa QYHKLUHN N-NIEPEMEHHBIX.
. JlocTaTo4YHOE YCIOBHUE JOKAIbHOIO 3KCTpeMyMa (yHKLUN N-TTEPEMEHHBIX.
. YCOBHBIHN 3KCTpeMyM (PYHKIIUU N-TIEPEMEHHBIX.

. IIpousBonHast MO HANPABIECHUIO U TPAAUEHT.

. Kacarenbhas muiockocts u auddeperuna.

llepeuens e6onpocos k npomesrcymounoi ammecmayuu ([14-2)

e A e

D D = = = = e = e = = = \D
—_— O O 0~V W= O

22.
23.
24.
25.
26.
27.
28.
29.
30.
31
32.

33

34.
35.
36.
37.
38.
39.
40.

41

ITepBooOpasnas. Teopema cymecTBOBaHUS U OOIIUI BU.
Tabnmuua neprooOpa3HbIX.
OcHOBHBIE CBONCTBA HEOMPENEIEHHOTO HHTErpaa.
HuTerpuposanue palMoHAIBHOCTEN. Pasznoxkenne Ha MpOCTENIIHE.
HnTerpuposanue panuoHanbHOCTEN. MIHTErpUpoBanne npoCcTenInmx.
HnurterpupoBanne uppaloHaIbHOCTEM.
HuTerpuposanne TPUrOHOMETPUYECKUX BBIPAKECHUH.
Hasonsmme coobpaskenus u nonstue OU.
Heobxonnmoe u nocratounoe ycnosue cyiectsoBanust OM.
. OcHoBHbIe cBolicTBa OU.
. Teopema o cpegnem st OU.
. UnTerpan ¢ nepeMeHHbIM BepxHUM npenenom. Popmyna HetotoHa-JleiiOHmIa
. 3amMeHa nepeMeHHON U HHTerpupoBaHue no yactam st OU.
. MHuosxectBo Mepr! HyJb B R. Kpurepuii Jlebera unrerpupyemoctu no Pumany.
.HOMN. OcHoBHbI€ CBOICTBA.
. Ilpuznaxu cxonumoctu HOU.
. IlonsATHe nnuHel AyTH.
. Beruncnenune nauasl nyru. Juddepennman qyr.
. IloHsiTHE TUTOIAAN TUIOCKON (PUTYPHL
. BerancneHnue nuomaay KpUBOJUHEHHON Tpanenuu.
. Beruncnenue nuomany, OrpaHU4eHHON KPUBOU 3a1aHHON MapaMeTPUUECKU U B MOJISIPHBIX
KOOPJAMHATAX.
Beruncienne odbeMa 1 MIIoaay MOBEPXHOCTH TENA BPALICHHUS.
Ob6mas cxema mpunoxenuit OU.
Llentper macc. Teopemsl I'yabaeHa.
Uucnosoil psa. OCHOBHBIE CBOMCTBA.
Kpurepuit Komm cxoauMocTu 4MCIOBOrO psaa.
HeoOxoanmelii mpu3HaK CXOOUMOCTH YUCIOBOTO psina. Ilpumepsr.
AOCOIIOTHO U YCIIOBHO CXOISIIIUECS PSIZIbI.
Teopembl cpaBHEHHUS 17151 YUCIIOBBIX PSIIOB.
IIpu3naku Beitepmtpacca, Hamambepa
PagukaneHbiii npusHak Koy ¢cxoauMOCTH YUCIOBOTO Psaa.
HuTerpanpHbliil NpU3HAK CXOAMMOCTH YUCIIOBOIO psaa.
. IIpusnaku Jleitbuuna n Adens-Aupuxie.
OcTaToK YUCIIOBOTO psAZia U €ro OLIEHKA.
IToroueuHast, abCOMOTHAS 1 paBHOMEPHAsT CXOJUMOCTH.
@yHKIMOHAIbHBIE psinibl. [IpaBuibHast CXOOUMOCTb.
CaoiicTBa paBHOMEPHO CXOASIIUXCS (PYHKINOHATIBHBIX PSIOB.
Crenennoii psig. O0nacTh CXOOUMOCTH.
CreneHHOI psia Kak paBHOMEPHO CXOASALIMICS.
Psn Tetinopa. Heobxonumoe yciioBre aHATUTUIHOCTH (PYHKIMHU. EAMHCTBEHHOCTH psina
Tetnopa.
. Ocrarounslii wieH psaa Teinopa. JlocTaToduHOE yCIOBHE PA3IOKEHHs QYHKIIUH B PSII.
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42. Pa3znoxeHne 3JIeMEHTAPHbIX (PYHKLIUN B PSABL.

43. OcHOBHBIE CIOCOOBI pasnokeHust GyHKIUH B psiabl Ipuoxenns psaaos

44. OcHoBHble noHsTus Teopun OL1Y.

45. I'eomerpuueckas nntepnpetanus peuenust O1Y. Meron nzoknun pemenust O1Y.

46. YpaBHeHus C pa3fensouMucs nepeMeHHbIMU. OTHOPOIHbIE YPaBHEHUsI [IEPBOTO
MopsiziKa.

47. JluneiHple ypaBHEHUs IEPBOTO NOPsAKa U ypaBHeHUs bepHyin.

48. IuddepernunanpHble ypaBHEHHS B TOMHBIX Auddeperunanax.

49. Inddepernunanpubie ypasHeHus Jlarpanxa u Kiepo.

50. O1Y BbICIINX MOPSIAKOB: OCHOBHBIE OHATHSI U IPOCTEHIINE METOABI PELIEHUS.

51. JInnelinble ypaBHeHHUs 2 nopsnka. Pemenne oqHOpOAHOTO.

52. JInneliHble ypaBHEHHUs 2 nopsAnka. Pemenue HEOQHOPOAHOTO.

53. JIuneiiHble ypaBHEHUs 2 OPSAKA C TOCTOSTHHBIMU KO3 drimenramu. Pemenne
OIHOPOIHOTO.

54. JIuneiinble ypaBHEHUs 2 MOPSAKA C TOCTOSTHHBIMU KO3 duumenramu. Pemenne
HEOIHOPOIHOTO.

55. JInnelinble ypaBHEHHUs N-NopsiAka. Pemenne oMHOPOAHOTO.

56. Jluneiinble ypaBHeHUs n-niopsiaka. Boccranosnenue ypasaenus no ®CP.

57. Jlunetinbie ypaBHeHus n-niopsinka. @opmyna Octporpaackoro - JInyBus.

58. JInHeliHble ypaBHEHHs N-NOpPsiAKka. Penienne HEOMHOPOAHOTO.

59. JIuneiiHble ypaBHEHUS N-TTOPSAKA C TOCTOSTHHBIMU KO3 QULIHEHTaMU.

60. Cuctemsr OJ1Y.

61. Cucremsl OJ1Y ¢ mOCTOSHHBIMU KO3 PULIUEHTAMU.

62. IlonsTue 00 ycToMYMBOCTH 1O JISTIyHOBY.

63. YCTONYMBOCTD IMHEHHON aBTOHOMHOM CUCTE€MBbI BTOPOTO MOPSAJIKA.

64. IToHsiTHE N-MEPHOTO 0OBEMA.

65. Ilonarue KH. Teopema cymecrsoBanust KH.

66. OcHosnbie cBoticTea KU, Teopema o cpennem mist KU.

67. Berancnenne K. [lexapToBsl koopauHatsl. [TonsspHbie 1 0000IEHHO-TIONSPHBIE
KOOPJAHUHATBHIL.

68. Brpmuucienne KU. Hunuanpudeckue koopauHaTel. Chepudeckie KOOPIUHATHL

69. Ilpunoxenus KH. Beruncnenue miomany NOBEPXHOCTH.

70. KpH1. Beruucnenue.

71. Teopema cymectBoBaHus u cBoiictsa KpH1

72. KpH2. OcHOBHBIE TOHSTHSI.

73. KpH2. OcHOBHBIE TEOPEMBI U BEIYUCIEHUE.

74. IIM1. OcHoBHble noHATHA. OpHUEHTALNs KPUBBIX U [TOBEPXHOCTEH.

75. IIM1. OcHOBHBIE TEOPEMBI U BBIUUCIICHUE.

76. TIM2. OCHOBHBIE MOHATHSI.

77. IIM2. OcHOBHBIE TEOPEMBI U BBIUUCIICHUE.

78. ®opmyna I'puna. Cnencrsust popmyisl I puHa.

79. ®opmyiaa Crokca. Crnenctsusi popmyiiel CTOKCA.

80. ®opmyna ['aycca-OcTporpanckoro.

1. Ilepeuens 6onpocos k npomedxcymounoti ammecmayuu (114-3)
OCHOBHbBIE IOHATHUS TEOPHUHU BEPOSATHOCTEH. DIIEMEHTapHBIE ONPENeTICHUs] BEPOSITHOCTH.
CoOlbITHs 1 BeposTHOCTU. BeposATHOCTHOE MPOCTPAHCTBO.
DneMeHTapHbIe CBOHCTBA BeposTHOCTU. CyMMa HECOBMECTHBIX COOBITHI.
3aBUCUMOCTb M HE3aBUCUMOCTD COOBITHIA.
®Dopmyna nonaHoi BeposaTHocTH. Popmyna batieca.
Cxema bepnynnu. Teopema Ilyaccona.
JlokanbHas Teopema Myaspa — Jlannaca.

O NNk



9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.

—
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HurerpanvHas Teopema Myaspa - Jlannaca.
Cnyualinble BennuuHbl. OyHKIUA paclpeneneH s
3akoH pacnpenenenus. I11oTHOCTb pacnpeneneHus.
MHoromepHast (GyHKIIHSI pacripeeeHus] 1 €€ CBOHCTBA.
DYHKLIMY OT CIyYalHBIX BEJIUYUH.
MaremaTnieckoe OKuaaHue.
Hucnepcus. Kosapuanust.
Hepasencrso Uebpnuesa. 364.
Teopemsr Uebbiuesa u bepuymu. LIIIT u ee cmbich.
Pacnpenenenus bepuynnu u Ilyaccona.
Pacnipenenenus reomeTpuyecKoe U rUIepreoMeTpUIECcKoe.
Pacnpenenenus paBHOMEpHOE U MOKa3aTEJIbHOE.
HopmanbsHoe pacnpenenenue.
Y paBHEeHHE INHEWUHON PErpecCuu.
Koaddument koppensipn. Y CIIOBHbIE PacIpeeIeHuUs.
OcHoOBHbIE 3371a41 MATEMAaTHUECKON CTaTUCTUKH.
Bribopka. Omnupudeckasi QyHKIus pacnpenesieHue.
DnieMeHTapHble TOUE€YHbIE OLIEHKH U UX CBONCTBA.
Meton HauOOJBIIErO MPaBAOIIOA00US.
HnutepBanbHble cTaTuyecKye olieHKH. Knaccuieckast oLeHka.
IIpoBepka craTrueckux rumnote3. O6mue nonoxkeHus. [Ipumepst.
Beibopounas nuHeliHast perpeccust.
Kowmmekchble yncna. Apudmernxa.
KommnnekcHble uncna. I'eoMeTprudeckoe 1 TPUTOHOMETPUUECKOE IIPENICTaBIICHHE.
KommnnekcHbie uncna. @opmysiel Myaspa.
KommnnekcHble npenenbl U HENPepPbIBHOCTD.
ITprMepr! KOMIUIEKCHBIX (YHKIHHA: TPOCTeHIIIE (PYHKIIHH.
ITprMepr! KOMIUIEKCHBIX (DYHKIIHA: KOMIUIEKCHAs SKCIIOHEHTA 1 JIOrapuQpM.
[IprMepr! KOMIUIEKCHBIX (DYHKIHHA: KOMIUIEKCHBIE TPUTOHOMETPUIECKHUE (PYHKLIUH.
KommnnekcHast mpousBoaHast.
VYcnosus Komn — Pumana.
AHanUTHYECKHE ¥ TapMOHUYECKHE (PYHKIIHH.
KomnnekcHblll nHTErpas.
HurerpanpHas Teopema Komm.
ITepBoobpasHast ronomopHoit pynkm. Popmyna Hetotona — JleitdHuma.
WnrerpanpHas Gopmyna Komu.
Crnencrus uaTerpanpHoi popmyisl Komm.
KommnnexkcHble uncnoBble psaapl. CTeneHHble KOMILIEKCHbIE PSAIBL
Psin Teiinopa rogomopdHON GyHKLHH.
Psin JIopana ronomopdHON (GYHKLIHH.
Ocobple TOUKH U X KJIacCU(UKALIUS.
Brraersr. Teopema Komu anis BelueTos.
Brruersl, Hysu U nosroca.
BriuucneHue BeleCTBEHHbIX HHTErPAJIOB C IIOMOIIbIO KOMIUIEKCHBIX.
I'eomeTpuueckuil CMBICT apTyMEHTa U MOAYJIsI KOMITJIEKCHONW MPOU3BOAHOM.

llepeuens 6onpocos k npomescymounoi ammecmayuu ([1A-4)

. Ionsitue 06 YPUIIL Pemenne npocreiimux YPUIT

Jlunetinpre YPUII 2 nopsinka ¢ moctostHHbIMEA KO3 prumnentamu. [Ipusenenue k
KaHOHUYECKOMY BULY.

YpaBHeHus1 MaTeMatudecko pusuku. [ToHsITHE O KPaeBBIX YCIOBUSX.

BeiBOI ypaBHEeHUsT KOJIEOAHUH CTPYHBL
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5. IlpuBeneHne BOJHOBOTO YPAaBHEHUs] K KAHOHMYECKOMY BUIY.

6. BonHoBoe ypaBHeHue. HeorpannyueHHas CTpyHa.

7. BonnoBoe ypaBHeHue. OrpaHUYeHHas CTPYHA.

8. BriBOX ypaBHEHHS TEIUIOBOAHOCTH ISl CTEPIKHS U o0beMa.

9. Pemenue ypaBHeHUs TEIIONPOBOAHOCTH JJIs1 HEOTPAHUYEHHOT'O CTEPIKH.

10.  Omnepatop Jlamnaca B MoNsApHBIX U HUINHAPUIECKUX KOOPAUHATAX.

11. BemBog ypaBHenus Jlamnaca.

12. Pemenue ypaBHenus Jlamaca ayist KOnblia v Kpyra.

13.  Ilonstue o pemenun YPUII MeTonom KOHEUHBIX pa3HOCTEN

14. Ilorpemnocts. [lorpemHocTs BbuuciaeHuii Ha 9BM.

15. UwucnenHsle pewmeHus ypasHeHuil: OTneneHue KopHei.

16. UucnenHsle pemeHus ypasHeHu: Haxoxnenue kOpHel, METOA UTepaLUii

17.  UucneHHble pemeHus ypasHeHui: Haxoxnenne KOpHel, METOAbI AEIECHUS

18. UucneHHsble pemeHus ypasHeHu: HaxoxxneHne KOpHeH, METON CeKyLIen

19.  UucnenHnsle pemeHus ypasHeHui: Haxoxnenne KopHel, METOA KacaTebHOU

20. Pemenue CJIY: Ob6mue nmonoxenus. Meron I'aycca.

21. Pewmenus CJIY: Meton mpOroHku.

22.  Pewmenus CJIV: UrepauuoHHble METOMBI

23.  3agaua anmpoKCcUManuu (PyHKIUH.

24.  HHTepnoNsALMOHHBIA MHOrO4IeH Jlarpanka.

25.  HHrepnomsauuoHHbIN MHOrowieH HproToHa.

26. UYucnennoe muddepeHupoBaHue.

27. UwucneHHOe MHTErpupoBaHue. MeTon NpssMOyroJbHUKOB.

28. UwucneHHoe uHTErpupoBaHue. Meron Tpanenui.

29. YucnenHoe uHTerpuposanue. Meron CumncoHa.

30. YucnenHoe unrerpuposanue. Meroast Monre-Kapio.

31. Yucnennoe pemenue OJ1Y. Meroa HetoToHa.

32.  Yucnennoe pewenue O1Y. Meron Pynre-Kyrra.

33. JlaT4MKH CIy4aiHBIX YUCEIL.

3.3. @opma u OpraHu3anusi MPOMEKYTOYHOH ATTECTALUH 110 HTOTAM OCBOCHHUSA

AUCHHUIIHHBI

Ilo mroram ocBoeHUs AUCHUIINIMHBI TIPOBCACHUEC 3aueTa/sK3aMeHa npoBOAUTCA B [Ba

oTara. TECTUPOBAHUE U NHUCbMEHHBIH OTBET HA BOIIPOCHI.

TecTupoBaHMe CTaBUT LIENIBIO OLICHUTh HOPOrOBBI YPOBEHb OCBOSHHS OOYYAIOLTUMHCS

3aJaHHBIX PE3YJITATOB, 4 TAK)KE 3HAHUN U YMEHUH, NPENyCMOTPEHHBIX KOMIIETCHLUSMH.

I[J'I;I OLCHKKW HNPEBOCXOAHOr0 HW TIPOABHHYTOr0 YpPOBHA YCBOCHUA KOMHeTeHLII/Iﬁ

MPOBOAUTCA BTOpOﬁ 3Tam B BUAE TMCbMEHHOI'O OTBETA HA BOIIPOCHI.

3.4. Kputepus ouleHKH POMeKYTOYHOI aTTecTauuu

Tabmuma 5
Cucrema OLIEHKU IPOMEKYTOUYHOM aTTeCTallu
Omnucanue OLEHKH B TPEOOBAHUAX K Bripaxxenue B CrnosecHoe
YPOBHIO U 00BEMY KOMITETEHIUH Oaynax: BBIPAKECHUE
OCBOCH NMpeBOCXOAHBIH YPOBEHD ot 86 1o 100 OtnuyHO
YCBOGHUS] KOMITETECHIINN (3aureHo)
OcBoeH NpoABHHYTHIN YPOBEHDb or 71 no 85 Xopomo
YCBOGHUSI KOMITETEHINH (3aureHo)
OcBOCH MOpPOroBbIil yPOBEHDb YCBOCHMUSI ot 51 no 70 Y NOBIETBOPUTETBLHO
KOMTIETSHIIHIA (3a4TEHO)
He ocBoeH moporosbiil ypOBEHb 1o 51 HeynosieTBopuTenpbHO
YCBOEHUS] KOMITETECHIINH (He 3a4TEHO)
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PA3JIEJI 4. OBECIIEYEHUE YYEFHOUN IUCHAIIMHBI (MOAYJIA)

4.1.Y4eOHo-MeTOAMYecKOe o0ecniedyeHHe JUCIUITHHBI

4.1.1. OcHoBHasi IUTEpaTYpa:

1. Kypom A.T'. Kypc Boicieit anrebper, [DnexkTpoHHsIH pecype]. - CI16: UsnatenscTBo
Jlanb, 2013. - 432 c. - Pesxxum goctyna: https://e lanbook.com/reader/book/30198/#1

2. Harauncon W.I1. Kpatkuii kypc BbICIIEH MaTeMaTHKH. [DneKTpoHHbIH pecypc]. - CI16:
WzparenscTro Jlank, 2009. - 736 ¢. — Pesxxum goctyna: https://e.lanbook.com/reader/book/283/#1

3. Iocmenos A. C. 3agauyHuK 1o BeICIIEH MaTeMaTnke it By3oB.- CI16: Jlanb, 2011. - 512
¢. — Pexxum nocryna: https://e lanbook.com/reader/book/1809/#1

4.1.2. lono/iHuTEILHAS JIUTEpaTypa:

4. Knerenuk J1.B COopHUK 33724 1O aHATUTHYECKON T€OMETPUU. [DNeKTPOHHBIN pecypc] -

CII6: Janb, 2016. - 228 ¢. — Pexxum mocryma:
https://e lanbook.com/reader/book/92615/#1

5. Hpockypsikos U.B. CoopHUK 3a1a4 1o TUHEHHOM airedpe. [DnekTpoHHbIN pecypc]. -
CII6: Jlanb, 2010. 408 ¢. — Pexxum moctyna: https://e.lanbook.com/reader/book/529/#1

6. Munocues B.b. (ox pen.), Ilymxkaps E.A. (on pen.), Apxanrensckuii A 1., baxanos
B.U. COopHMK MHANBHAYAIBbHBIX 3aaHUN TI0 MATEMATHKE [T TEXHUYECKUX BBICIINUX Y4E€OHBIX
3aBeneHunil. Yacts 1. [Dnexktponnsiii pecypc]. - CII6: Jlans, 2013. - 608 c. — Pexxum gocryna:
https://e lanbook.com/reader/book/32815/#1

7. Munocues B.b. (ox pen.), Ilymxkaps E.A. (mon pen.), Apxanrensckuit A 1., baxxanos
B.U. COopHMK MHANBHAYAIbHBIX 3aaHUN TI0 MATEMATHKE TSI TEXHUYECKUX BBICIINUX y4EOHBIX
3aBeneHuil. Yactp 2. [Dnektponnsiii pecypc]. - CII6: Jlansp, 2013. - 320 ¢. — Pexxum gocryna:
https://e lanbook.com/reader/book/32816/#1

8. INuckynos HC Jluddepenimanbable 1 UHTErPATbHBIC UCUUCICHHS, YI€OHUK B 2-X T. -
M.: Unrerpan-Ilpecc, 2004.

4.1.3. llepeyeHb y4eOHO-MeTOAMUYECKOT0 o0ecrneyeHusl /I CAMOCTOSITE/IbHOM
pa6oThI 00y YAKOIIUXCS M0 AUCUHUILTUHE (MOIYJII0)

8. Bricimast MaTeMaTHKa: y4€OHO-METOAMYECKOE ITOCOONE U KOHTPOJIbHBIE 3a1aHUS
[DnexTponnsiii pecypc] / K. I'. T'apaes, B. 1. Andunorentos, M. A. Jlaparan u ap.; nox pen. K. I
I'apaesa. - Kazanb: U3natensctso KI'TY um. A.H. Tynonesa, 2009. - 328 c. — Pexxum gocryna:
http://e-library kai.ru/reader/hu/flipping/Resource-876/%D0%9C191 .pdf/index.html

9. Naparan Mapraputa AnekcanaposHa. BekropHast anrebpa u aHaATUTHYECKAst TEOMETPHSL.
[DnexTponHbIi pecypc]: yueOHo-MeTonnueckoe mocodue / M. A. Jlaparan, C. 1. lopodeena ;
MuH-Bo 06pa3-s u Hayku P@®, ®I'6OY BITIO KHUTY-KAU um. A H. Tynonesa. - Kazans :
KHUTY-KAH, 2015. - 148 c. — Pexxum noctyna: http://e-library.kai.ru/reader/hu/flipping/Resource-
2915/871 .pdf/index.html

10. Bricimas MmatemaTka [ DneKTpoHHBIH pecypc]: Meronudeckue ykasanus / MuH-BO
o0paz-s u Hayku P®, ®en. arenrcro no odpazosanmo, ['OY BITO "KI'TY um. A .H. Tynonesa",
2010. - 24 c. - http://e-library.kai ru/reader/hu/flipping/Resource-
1781/812288_0001.pdf/index.html

11. Jopodeena, Crernana UBanosua C. 1. KpaTkuii cipaBOYHHK IO BBICIIEH MaTEMaTHKE.
[DnexTponHbIi pecypc]: yueOHoe mocodue nis crya. By3os / C. M. Jlopodeesa, . M. Mcxakos, E.
B. HacbipoBa . - Kazans: M3parensctBo KI'TY um. A .H. Tynonesa , 2009 . - 208 c. — Pexxum
noctyna: http://e-library kai.ru/reader/hu/flipping/Resource-344/%D0%9C208 pdf/index.html

12.  Muxaitnos W.II. Marematuka [OnekTpoHHbI  kypc] Pexum  pocryna:
https://bb kai.ru:8443/webapps/blackboard/execute/content/blankPage? cmd=view&content _id= 28
7478 1&course_id= 14044 1 Bxon 1mo JIOTHHY ¥ MapOJIo

4.1.4. MeTtoauuecKkue peKOMeHAALMH AJisl CTYA€HTOB, B TOM 4H(JIe N0 BbINOJHEHUIO
CaMOCTOSITeIbHOH padoThI.

UsydyeHne  MUCHMIUIMHBI  MPOU3BOAUTCS B TEMATHUECKOW  MOCJIEIOBATEIbHOCTH.
[IpakTHUECKUM 3aHATHSIM U CAMOCTOSITEIbBHOMY H3YUEHHUIO MaTephasa MPeNUIeCTBYET JIEKIUsS IO
IAHHOU TEME.
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JIs yCHEUIHOTO YCBOEHHs MaTepuaja HeOoOXOAMMO MPEeNOCTaBUTh KaXKIOMY CTYAEHTY B
SJICKTPOHHOM BUAEC MaTCpuUall, HeO6XOI[PIMbII>'I u I[OCTaTO‘{HbeI AJIsL TIOHUMaHus METOAOB PELICHUA, a
TakKKe i1 0e30IUO0YHOTO PEIICHUS.

B xadectBe npuMepa OLCHOYHBIX CPEACTB TCKYLWIEr0 KOHTPOJIA YCIEBACMOCTU H
HpOMe)KYTO"IHOfI arreCTaluu npeaaaracTcsd HUCMOJIb30BaThb TCCTOBLIC 3addaHUA, MHAWBUIYAJIBHBIC
3adaHusl, KOHTPOJIbHBIE pa6OTbI.

[Tocne KOHCHIEKTHPOBAHHS KaXKOOW JIEKLUH, CTYAEHTY HEOOXOAMMO MOBTOPHO H3YYHTh
MaTepuall, BOCIIOJIHUB HEAOCTATKN KOHCIIEKTA M0 PEKOMEHJOBAHHON METOIUYECKON JIUTEPATYpE.

Ilepen perneHreM MPaKTUUECKUX 33a4 HEOOXOIHMMO IMOBTOPUTh TEOPETUYECKUN MaTepHha
I10 I[aHHOfI TEME. CnenyeT HAy4YUTBCA TPaBUJIBHO OTBCYATH Ha KOHTPOJIbHBIE BOIPOCHI,
MpeaaraéMole 1o KakKa0n TeMe.

HeO6XOI[I/IMO CTPOr'0 BBIMIOJIHATE PEKOMCHAYCMBIC TMPENnoAgaBaTCjIeM CPOKH BbIITOJTHCHHSA
WHAWBUAYAJIbHBIX SaI[aHI/IfI pa60T, HE€ OTpbIBasd CPOKHU BBLINIOJHCHHA Ha 3HAYUTCIBHOC BPEMsA OT
PacCMOTPEHUS PELIEHNN AHAJIOTUYHBIX HA 3aHSITUSX.

IIpu moAroToBKe K KOHTPOJIbHBIM padoTaM H pyOEeKHOMY KOHTPOJIIO B BU/I€ TECTOB, 3aU€TOB
U DK3aMEHOB MOMHMO PELICHHUs] THIOBBIX 3a/1a4 CIeAyeT TaKKe MPOMAENaTh CAMOCTOSITENbHO BCE
BBIKJIAAKH, KOTOPBIC 6bIJ'II/I NPOACMOHCTPHUPOBAHBbI HaA JICKIUAX JIA O6OCHOBaHI/I$I MOJIYYCHHBIX
TCOPETHUCCKUX PE3YJIBTATOB. Toapk0O Takum NyTeéM MOXKHO IOHATH B ITOJHOM O6”beMe HN3y4acMbIC
METOAbI PCHICHUSA TPAKTUICCKUX 3adaY.

4.1.5. Metoanueckue peKOMeHIALMH AJIs1 TIpenoaaBaTeJieil

OcHOBHasi 3afadya MpPENoAaBaTelNisi 3aKIYaeTCsl B TOM, 4YTOOBI PACKPbITh OCHOBHbBIE
TEOpPETHUUECKHE TIOJOKEHHsI, CBS3aHHbIE CO 3HAHHEM OCHOBHBIX METOJOJOIMYEeCKUX |
TEOPETUUECKHX OCHOB [MCLUIUIMHBL, POJM AUCLMIUIMHBI B Oyayuieir mnpodeccroHambHOI
IeSTeNbHOCTH M OOIIEKYJIBTYPHOM DPa3BUTHH. [IpenogaBatensiM Ha MPAKTHYECKUX 3aHATHSIX
crenyer oOpaiiaTh BHHMaHHE HAa BbIPAaOOTKY yYMEHH M HABBIKOB, HEOOXOOUMBIX B
npodecCHOHATBHOMN IEATENIbHOCTH OaKaiaBpa.

Crnenyer noOMBATHCS MCIPABJICHHS CTYAEHTOM BCEX OILIMOOK, HOMYLIEHHBIX CTYISHTOM MPH
BBIMIOJHEHUH HWHIMBUAYAJIbHBIX 3aJaHU M KOHTPOJBHBIX paboT. Ha nmomyineHHbie omuOKu
HEOOXOAMMO YKa3aTh CTYAEHTY MpPH JIMYHOW BCTpeYe C MPErnojaBaTesieM, PasbsiCHUTh CYIIECTBO
OLIMOKHU ¥ BEPHYTh 3aAaHUsI [T JOPaOOTKH U UCTIpaBiieHUs: OLIMOOK. TONbKO TAKUM MyTEeM MOKHO
IOOUTBCSI TOJHOTO TIOHMMAaHHS METOJOB pelleHHs MPAKTHYECKUX 3a/ad, COOTBETCTBYIOIIMX
(bOopMUPYEMbIM KOMIETEHLIHSM.

Jlnst opranu3anuy ya4eOHOro nporecca HeoOXOIUMBI
- ydeOHasi mporpaMma JUCLHUTLTHHBIL,

- Marepuaibl Uil ayIUTOPHOW pabOThl MO  JUCLMIUIMHE. TEKCTbl JIKLUH, T[IaHbI
NPAKTHYECKUX 3aHSITHH, 3afaHusl Ui 3aKPEIUICHUS TEOPETUYECKUX CBEICHUIH M MPAKTUYECKUX
HaBBIKOB H [ .;

- MaTepuaibl Ui CaMOCTOSTEJIbHOH padOThbl CTYAEHTOB. TEKCThl JOMALIHUX 3aJaHHIA,
METOUUECKHE YKa3aHUs MO BbIMOJHEHHIO KOHTPOJIBHBIX PadoT U Apyrue y4eOHble MaTepUabl

- Marepuabl Jis KOHTPOJISl 3HAHUI CTYJEHTOB. BOIPOCHI MUCbMEHHBIX 33a[aHUM, BOIPOCHI
s cobeceIOBaHu, MporpaMMa 3K3aMEHa, TECTOBBIE 3a/1aHUS.

4.2. UnpopmaunoHHoe odecnedeHHe JUCHUIIHHBI (MOYJIs1)

4.2.1 OcHoBHOe HH(POPMALIHOHHOE O0ecneueHue

* e-library kai.ru — bubnmuoreka KazaHCKOro HaIMOHAJIBHOTO HCCIEAOBATEIBCKOTO

TexHuueckoro yuusepcutera uM. A .H. Tynonesa

+ elibrary.ru — Hay4Has sekTpoHHast Oubnunorexa

+ elanbook.ru - 3bC «M3parenscTBO «JIaHB)

+ ibook.ru - DnexrpoHHo-6nbIMOTEUHAsS cucTeMa AHOyKC

* znanium.com — DJEKTPOHHO-OMOIMOTEUHAst cUcTeMa Znanium

4.2.2 JlonoJIHUTE/IbHOE CIPABOYHOE 00ecreyeHue
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* www.math reshebnik.ru
*  www.matburo.ru

*  www.exponenta.ru

+ www.dic.academic.ru

4.2.3 Ilepeyenbr MH(POPMALMOHHBIX TEXHOJIOTHH, BKJIOYAs NMepPeYeHb MPOrPaAMMHOIO
o0ecneueHusi 1 HHPOPMALMOHHBIX CMPABOYHBIX CHCTEM
- Microsoft® Windows Professional 7 Russian,
- Microsoft® Office Professional Plus 2010 Russian,
- anTuBUpycHas nporpamma Kaspersky Endpoint Security 8.

4.3 Kagposoe o0ecnieuenue
4.3.1 bazoBoe o6pa3zoBaHue
Briciiee oOpa3oBaHne B mpeaMETHOW OONACTH AWCLUIUIMHBI U /WM HAJHMYUE YUEHOU
CTCIICHU I/I/I/I.]'II/I YUE€HOro 3BaHHA B YKasaHHOfI O6.]'IaCTI/I u /I/I.]'II/I HaJIMYUEC OOIMOJHUTECIIBHOI'O
npoheCCHOHATBHOTO 00pa3oBaHus — MPOQECCHOHANTBHON MePENOATrOTOBKH B 00JIACTH MaTEMATHKU.

4.3.2 IIpodeccuoHanbHO-IpeAMETHAS KBAJH(PHKALUS NpenogaBaTesiei

Hannune HaydHBIX W/MIM METOOWYECKUX PAa0OT MO OpraHU3alMyd WM METOIUYECKOMY
obecrieueHnI0 00pPa30BaTENbHON NESITEIPHOCTH 1O HAMPABICHUIO MAaTEMAaTHKa, BBITIOJHEHHBIX B
TE€YECHHUE TPEX MOCIEAHUX JIET.

4.3.3 llenarornyeckas (yue0HO-MeTOANYECKAN) KBATH(PHKALUS NPenoaaBarTesiei

K BeneHHro MUCHMIUIMHBI JOMYCKAFOTCS Kaapbl, WUMEIOIINME CTaK HAYYHO-TIETaroruvecKoi
pabotel (He MeHee | ronma); MPaKTUYECKH OMBIT pabOThI B 0OJACTH MPEeToAaBaeMON JUCITUTLIAHBI
Ha OJDKHOCTSIX PYKOBOIUTENEH HITH BEIYLINX CIIELUAIUCTOB Ooee 3 MOCNeIHIUX JIET.

Obs3arenpHOE

NPOXOKACHNE TIOBBIIIEHUS KBATU(PUKALMKA (CTAXXHPOBKH) HE peXe deM

OIIMH Pa3 B TPHU T'O/1a COOTBETCTBYIOIIEE 00JIACTH MaTeMaTHKA, JINOO B 0OJIACTH MeJarOrHKH.
4.4. MaTepuabHO-TeXHHYECKO€E 00ecreueHne THCHHILTHHbBI
s peanuzaunu yaeOHOTO mponecca o AucuuIuiiHe MaTtemaruka TpeOyercs clienyroree

MAaTEPUATBHO-TEXHUYIECCKOC obecrieueHue:

Tabnuna 6
MaTepI/IaJ'IbHO-TeXHI/ILIeCKOG obecnieueHue AUCITHUITIINHBI
HawnvenoBanue HaumeHoBanue yucOHOH [MepeucHs MA0OPATOPHOTO KomuuecTBo eauHuUI
pasmena n1a00paTopuu, ay TUTOPHH, 000pyI0BAHKS, CTICIIMATH3HPOBAHHOH
(TeMsl) Kjacca MCOCTH W TCXHHUICCKUX CPCICTB
JUCTIUILTHHBI 00yUCHHS
Pazmen 1-12 YueOHast ay AUTOPHS I - My JIbTUMEIHITHBIA IPOCKTOD; 1
TIPOBEACHUS 3AHATHI - HOYTOYK; 1
JCKIUOHHOTO THIIA - HACTCHHBIN 3KPAH, 1
(J1. 209) - AKYCTUYECKHUE KOJOHKH, 1
- YUCOHBIC CTOJIBL, CTYIIBS, 15:30
- TOCKaQ, 1
- CTOJ IIPENOJABATEI, 1
- y4eOHO — HATJBITHBIC TOCOOMSL.
YueOHasa ay IUTOPHS IS - YUYCOHBIC CTOIIBL, CTY B, 7.7
TIPOBEACHUS 3aHATUI - IOCKa, 1
CEMHHAPCKOTO THIIA, - CTOJI TIPETOJABATEIL, 1
TPYIIOBBIX H - KOMITBIOTCPHBIE CTOJIBI , CTYJIbS, 12:12
MHIUBUIYAIbHBIX - IEPCOHAIILHBIC KOMIIBIOTCPBIL, 12
KOHCYJIbTAIIMH, TEKYIETO - JTOKAJIbHAS BBIYHCIINTEIIbHAS CCTh;
KOHTPOJA M IPOMEXKY TOUHOH - XK monuTopsr 237 12
arrecrauuu (KommbrotepHas - TOCKQ HHTECPAKTHUBHASA, 1
ay TUTOPHA) - MyJIbTHMEIUA-IIPOCKTOP. 1
(J1. 201)
TToMmemenue s - IEPCOHATBHBII KOMIBIOTED; 9
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CaMOCTOSTENBHOM PabOTHI
CTyJCHTa
(J1. 112)

- XK monurop 197;
- CTOJIbI KOMHBIOTepHI)Ie;
- yueOHBIC CTOITBI, CTYJIB,

8,25




5. BHocuMble B3MEHEHUS B yTBePRACHHES

5.1.JIHCT perucTpalie BE3SMEHBEHHH, BHOCHMEIX B pabouyio IPOrpaMMy YueGHOH TUCIATITHEEL
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1 4.2.1 01.10.2018 | [TonosHmTH 371eKTpOHHAA GHOTHOTEYHAS %’ 74
cucreMa «FOPAUT» http: //biblio-online.ru
2 | TurynpHbIH 01.02.2019 | H3MeHeRHE  HAHMCHOBAHHS  YUPSHHTENA e
JIACT YHHBEpPCHTETA. B COOTBETCTBHH c
YTBEPXKACHHEM ycrapa beneparsHOTO
rocyaapcTBeHHOIO 610 mKEeTHOTO
00pa3oBaTeNbHOrO  YUpPEeXIeHHI  BEICLIErO
obpasopanns «KasaHckull HATHOHATHHBIA
; HCCJIENOBATENBCKH I TEXHHICCKHH /
{ ysusepcateT uM. AH. Tymonesa-KAW» B 7L
HOBOH penaxumd (Ilpukaz Ne 1042 or .
| 26.11.2018) panmmenoBanne «MHHECTEPCTBO
ofpazoBaBEEa W  Haykd  Poccuiickoi
QenepanmEe» uuTaTh Kak «MumucTepeTBO
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Deepanwm»
3 421 07.09.2019 | UckntounTs 13 OCHOBHOTO HHPOPMALIHOHHOTO

| oBecrieuenns ibook.ru — 2BC Aibyke

hr___ ————




5.2. JIner yrBep:kaAeHHs1 pabdoueii IporpaMMbl AHCUHILIHHBI (MOAYJIs1) HA YUeOHbIii 1o/|

Pabouas [porpamMmMma JUCHHUINIMHEL YTBEPIKACHA HAa BEJICHUEC TMTpoLecCa B y‘ICGHOM rouy:

Yueonbrii «CorJracosano» «CortacoBamno»
roa il 3aB. Kadyg1poii EPW npeacearenn,Y MK dunmaia
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