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1 Hesan u 3axa4 0CBOCHHUSI Y4eOHOM JMCIUIIIHHBI

Ilens ocBoeHUs y4ueOHOW IUCHUILIMHBL: (opMUpOBaHHE y OOYyYalOmMUXCS B paMKax
KOMNEemMeHmHOCMHO20 N00X00d CUCTEMbl 3HAHUW, yYMEHHI ¥ HABBIKOB, HEOOXOJIUMBIX JUIS
YCHEIIHOTO OCBOCHHS TUCLUIUIMH (MOZYJeil) eCTEeCTBEHHOHAyYHOro U MpOo(hecCHOHATHLHOTO
HaNpaBJICHUH, U1 BBIOJHEHHUS pabOT W TPOBEACHHMS HCCIENOBaHMNA B TNpodeccHoHaNIbHON
NeSITeIbHOCTH.

3agaun:

a) BOCIIUTaHUE KYJIbTYphl JUYHOCTH Yepe3 MOHUMaHUE 3HAUUMOCTH MaTEMaTUKHU IS
HAy4YHO-TEXHUYECKOT0 Mporpecca, OTHOLICHHE K MATEeMaTHUKE KaK K 4acTH OOIIeUeI0BEYECKOM
KYJIbTYPBL;

0) popMupoBaHUE IPEICTABICHUS O MAaTEMAaTHKE KaK 00 YHUBEPCATLHOM SI3bIKE HAYKH,
CPEICTBE MOJCIUPOBAHMS SIBIICHUN U MPOIIECCOB, O METOJaX U MOJIX0JaX B MaTeMaTHKE;

B) Pa3BUTHE JIOTUYECKOTO MBIIIJICHUS, IPOCTPAHCTBEHHOT'O BOOOpakeHUs,
AITOPUTMHUYECKON KYJIbTYpPbl, KPHTUYHOCTH MBILUIEHUS HA YPOBHE, HE0OX0IUMOM JUist Oy ny1en
npoeCCHOHATIBHOMN IEATENbHOCTH, IS IPOI0JDKEHUST 00pa30BaHMS;

') O3HAKOMJICHHE O0YYArOIINXCS CO crioco0aMu (popManu3aliuy U PEIICHUS] TEXHUUECKUX
3aJa4 MaTCMaTHYCCKUMHU MCTOAaMU,

1) OBJa/IeHUE MaTeMaTUYECKUMHU 3HaHUSMU U YMEHUSMHU, HEOOXOAUMBIMU B TIOBCETHEBHOM
JKU3HU, MU U3YYCHHUA CMCKHBIX TUCHUILIMH U JUCHUTIIIMH HpO(bGCCI/IOHa.HBHOI‘O nUKJIa, 0jsa
MOJTy4eHuUs: 00pa3oBaHus B 00J1aCTAX, TPEOYIONUX 3HAHUN MaTeMaTUKU Ha 6a30BOM YpPOBHE.

2 MecTo yueOHOM qucuuiuinHbl B cTpykType OIIOII

VYueOHas AUCIUIUIMHA OTHOCUTCS K 00si3arenbHol yactr (b1.0.9) yactu yaeOHorO 11aHa
OCHOBHOM npogdeccruonanbHoi 00pazoBatensHoi mporpammMel (OITOIT) HanpaBieHUs TOATOTOBKU
(cnermmanpHOCTH) 23.03.03 DKCruTyaTanus TPaHCIOPTHO-TEXHOJOTHYECKUX MAIIMH U KOMITJIEKCOB
U HampaBieHHOCTH (mpo¢uito) ABTOMOOWIIBHBIN cepBHC. B KkauecTBe BXOIHBIX TpeOOBaHMN
BBICTYIAIOT C(hOPMHUPOBAHHBIE pPaHEE KOMIIETEHIIMU 00y4aroInXCsl, MPUOOPETEHHbIE MU B PaMKax
IIKOJILHOTO Kypca MaTeMaTUKU B 00bEMe Kypca CpeTHEH IKOIIBI.

OcBoenue yueOHOM JUCIMILTUHBI SIBISIETCS KOMIIETEHTHOCTHBIM PECYPCOM JUIS ajbHEHIIero
W3YYEHHUS CIEAYIOUIMX ITUCHMIUIMH (MonyJei, mpakTuk): @Pusuka, TexHudyeckas MeXaHMKa,
ConpoTuBieHHE  MaTepuajoB, MaTepuajoBelEeHHWE U  JPYIrUX  y4yeOHBIX  JIUCHUIUIMH,
IPEYCMOTPEHHBIX Y4eOHBIM TJIAHOM HAIlpaBJICHUS MTOATOTOBKH.

3 TpeOoBaHusl K pe3yJibTaTaM OCBOEHHS YUeOHON AU CUUIIMHBI

[lepeyenp KOMIETEHIMHA, KOTOpbIe (QOPMHUPYIOTCS B IMpPOIECCE OCBOCHUS Y4eOHOMU
JVCLUTUIMHBL:

OIIK-1 CnocoOeH MpUMEHATh €CTECTBEHHOHAYYHbIC U OOIEHH)KEHEPHBIC 3HAHMSI, METObI

MAaTEMAaTUYCCKOI'O aHAJIM3a U MOACTIUPOBaHUA B HpO(l)eCCI/IOHaJ'II)HOI\/'I JACATCIIBHOCTH.

Pe3ynbrarhl 0OCBOCHMS YU4EOHOU TUCITUTIITUHBI:
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Ko0 u naumenosanue
KOMNemeHyuu

Pesynomamor oceoenus yuebHol Oucyuniunsl
(UHOUKAMOPbL DOCMUIICEHUsL KOMNEemeHYUll)

OIIK-1 CnocobeH npuMeHsITh

OIIK-1.1 3naTh

OIIK-1.2 YMmeTh

OIIK-1.3 Baanersb

€CTeCTBCHHOHAYYHBIC U OCHOBBLI MATEMATHUKH, peliaTh CTaHAAPTHBIC MPaKTUICCKUMHU

0OIICHHKCHEPHBIC 3HAHUS, (usukwy, npoQeCcCUOHANBHBIC HaBbLIKAMU

METO/IbI MATEMATHYECKOTO aHAJIN3a | BHEIYUCIUTEILHON 3a/1a4d C MPUMEHEHUEM | MaTeMaTHYECKOTO

Y MOJICTUPOBAHUS B TEXHUKH U €CTECTBEHHOHAYYHBIX aHaJIn3a u

npodeCCHOHANBHOMN NESITENFHOCTH | MPOrPaMMHPOBAHUS U OOIICHHIKCHEPHBIX MO/ICTTUPOBAHHUS
3HaHUH, METOI0B 00BEKTOB
MaTeEMaTHYECKOTO npodecCHoHaNbHON
aHajau3a u EATEILHOCTH
MO/ICJIMPOBAHHMS

4 CTpyKTYypa U coepxkaHue y4eOHOi TN CHUNTUHbBI

4.1 TpynoeMkocTh y4eOHOI JUCHMIIIIHHBI

4.1.1 TpynoeMKocCTh y4eOHOUH AUCIMIUIMHBI A1 OYHOU (POpMBI OOyUeHHUS:

Yacmu yuebHot Oucyuniunsl (Mo0yIis) Bcezo Pacnpeodenenue no
cemecmpam
1 2
cemecmp cemecmp
1. TpyaoeMkocTh yueOHOM MUCIUILIMHBI B 3a4€THBIX SIUHUIIAX 12 6 6
(3BET)
2. KonTakTHas ayauTopHas paboTta B akagemMudeckux gacax (AY) | 140 70 70
3. Kypcoas pabora/kypcoBoit mpoekT (AY) (npu naruuuu) - - -
4. Bueaynuropnasa CPC B akagemuueckux dacax (AY) 220 110 110
5. IlpomexyTouHast aTTecTalus 7P 36 36
(3auem, oughgpepenyuposannsiii 3auem,; sx3amen) (A4) OK3aMCH | 9K3aMeH

4.1.2 TpynoeMKocTh y4eOHOW TUCIUILTAHBI IJIs 3a09HON (POPMBI O0yICHHUS:

Yacmu yuebHot Oucyuniunst (Mo0y/is) Bcezo Pacnpeodenenue no
cemecmpam
1 2
cemecmp cemecmp
1. TpynoeMkocTh y4eOHON JUCITUTIIIMHBI B 3aYETHBIX €IMHHUITAX 12 6 6
(3BET)
2. KonTaktHas ayauTopHas paboTra B akajeMruieckux yacax (AY) 40 20 20
3. Kypcoas pabora/kypcoBoii npoekt (AY) (npu naruuuu) - - -
4. Bueayauropsast CPC B akagemuueckux yacax (AY) 320 160 160
5. IlpomexxyTouHas arTecTanus 7P 36 36
(3auem, oughgpepenyuposannsiii 3auem,; sx3amen) (A4) OK3aMCH | 9K3aMeH

4.2 Conep:xaHue y4eOHOM TN CHUNIIHHBI

Ilepewiit cemecmp

Pazgen Ne 1. DiemeHTHI aJredpbl
1.1. Marpuus! u onpenenurend. CUCTEMbI TMHEHHBIX adreOpanuyecKux ypaBHEHHHA
1.2. Kommnekcuple yrciia. MHorowieHsl. PaninonansHbie PyHKITUN
Pa3nesa Ne 2. DjieMeHTBI BeKTOPHOI ajredpbl
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Pazgen Ne 3. DiieMeHTBI AaHATUTHYECKOH reOMeTPUN

3.1. AHanuTHUYECKas FeOMETPHsI Ha IIIIOCKOCTH

3.2. AHauTHYECKasi TEOMETPHS B IPOCTPAHCTBE

Pa3znen Ne 4. BBeneHne B MaTeMaTH4eCKUi aHAJIN3

4.1. OCHOBBI TEOPHUU MIPEIETOB

4.2. OcHoBbl UG hepeHIaTbHOr0 UCUUCIICHUS (PYHKIIUN OJHOM NepeMeHHON
4.3. OCHOBBI HHTETPATLHOTO UCYUCIICHHS (QYHKIIUUA OJHOU ITepEMEHHON

Bmopoii cemecmp

Pa3nea Ne 5. lu¢gdepennnanbHoe ncunciaeHue GyHKINH HECKOJIbKUX MepeMeHHBbIX
Pazgen Ne 6. luddepenunaibHble ypaBHEHUSI M cUCTeMbI TP PepeHuna bHbIX
yPaBHEeHHUIl

6.1. luddepennuanbabie ypaBHEHUS IEPBOTO MOPSIAKA

6.2. lucddepenunanbubie ypaBHEHUS BBICIIMX MOPSIIKOB, TOMYCKAIOIINE TOHM)KEHUE
nopsiKa

6.3. JIuneitapie nudpepeHanbHble YpaBHEHUS BHICIINX MOPSIKOB

6.4. Cucremsl nuddepeHnanbHbIX YpaBHEHUN

Pa3nesa Ne 7. KpaTHble, KpUBOJIMHEHbIE, TOBEPXHOCTHbIE HHTETPAJIbI

7.1. KpatHbie nHTErpaibl

7.2. KpruBonMHENWHbIE HHTETPAIbI

7.3. [loBepXHOCTHBIE UHTETPAJIBI

Paznen Ne 8. Psaabl

8.1. Hucnosble psiabl

8.2. OyHKIIMOHAJIbHBIE PSI/IbI

Pazgen Ne 9. DiiemeHTHI TeOpHH (PYHKUMH KOMILIEKCHOM NepeMeHHOH

Pa3nesa Ne 10. Teopusi BeposiTHOCTeH 1 BBe/leHHE B MATEMaTHYeCKYI0 CTATUCTHKY
10.1. DeMeHTBI TEOpUM BEPOSTHOCTEN

10.2. DnemMeHThl MaTEMAaTUUYECKOU CTaTUCTUKHU

4.3 Tpya1oeMKOCTb pa3/iesioB Y4eOHOM IMCUUIIIMHBI 1 KOHTAKTHOH PadoThl

No HanmenoBanwme pa3aeiioB (TeM) yueOHOM KonTtakrHas padora (B AY) Brea ®DopMEBI TEKYIIIETO
JTUCIUIUTAHEI (MoayIsi), YOM, Hamuame AynutopHast B 1.u. YA KOHTPOJIS
KII/KP JIEK | TII3 JIP CPC | CPC
®
AY)
Pa3gen Ne 1. DiemMeHTBI aJaredpsl
1.1. | Marpuus! u onpenenutend. CucreMsl 4 4 1 8 na3 1.1,
JIMHEHHBIX anreOpanyecKux ypaBHEHHUN na3 1.2z,
1.2. | KommiekcHbie yncia. MHOTOYICHBI. 2 4 2 6 KP 1,
PanmonaspHble QyHKIMH AOKJIa/x
Pazgen Ne 2. Dy1eMeHThbI BEeKTOPHOM a1redphl
2. DJeMEeHTBI BEKTOPHOH aireOpsl 2 4 1 10 a3 2,
KP 2
Pa3gen Ne 3. D1eMeHTBI aHATUTHYECKOI TeOMeTPUH
3.1. | A"anuTHueckasi reOMETpHsl Ha MIOCKOCTH 2 2 1 9 U3 3,
3.2. | Ananutudeckasi FeOMETPHs B 4 7 2 19 KP 3,
IIPOCTPAHCTBE JIOKJIaJ(
Pa3gen N\e 4. Beeienne B MaTeMaTH4YeCKHii aHAJIN3
4.1. | OCHOBBI TEOPHH MPEAEIOB 2 4 1 13 nas34.i,
KP 4.1
4.2. | OcHoBHI quddepeHInaTEHOTO 6 7 2 20 na34.2,
WCYHCIICHUS QYHKITMHM OJHON TIepeMEHHOM KP 4.2,
JTOKJIA
4.3. | OCHOBBI HHTETPATLHOTO HCYUCIICHUS 6 10 2 25 Na34.3,

(YHKIIMY OJTHOM MTEPEeMEHHON KP 4.3,




JOKJ1a]

Ipomedxcymounas ammecmayus

IK3AMEH

HUTOT'O 3a nepeelii cemecTp

28 | 42 |

12

| 110

Paszgen Ne 5. Iuddepenunanbroe

HCYHUCIICHHE (l)VHKIII/ll/I HECKOJIBKHX IMEPEMEHHBIX

5. JuddepeHnnanbHOE UCUUCITICHUE 2 3 7 Uass,
(YHKIIMH HECKOJIbKHX NEePEMEHHBIX KP 5
Pazgen Ne 6. InddepennuanbHbie ypaBHEHHS U CHCTEeMbI JH( (epeHINAIbHBIX YPABHEHHI
6.1. | AuddepenumanbHbie ypaBHEHUS IEPBOTO 2 2 1 6 a3 e,
opsiaKa KP 6,
6.2. | duddepeHnmanbHple ypaBHESHUS BBICITUX 1 1 5 JIOKJIa
HOPSIKOB, JIOITYCKAIOIUE NOHIKEHUE
nopsaKa
6.3. | Jluneiinsle nuddepeHunansHble 2 3 10
ypaBHEHHsI BBICIINX TOPSAKOB
6.4. | Cucremsl muddepeHpanbHblX ypaBHEHHN 1 3 2 4
Pa3gen Ne 7. KpaTHble, KpUBO/IHHEHHBIE, TOBEPXHOCTHbIC HHTETPAJIbI
7.1. | KpatHble HHTErpasl 2 4 1 10 Ua3 7,
7.2. | KpuBoauHeiiHble HHTETPAJIbI 1,5 2 5 KP 7,
7.3. | TloBepXHOCTHBIE HHTETPAJIBI 1,5 3 2 7 JOKIan
Pa3zgen Ne 8. Psanbl
8.1. | UucnoBsle psiabl 2 2 1 6 N3 8.1,
8.2. | OyHKIIMOHAIBHBIC PSIIBI 3 5 1 13 N3 8.2,
KP 8,
JIOKTIaJ
Paznen Ne 9. DsieMeHTHI Teopur PYHKIHH KOMIJIEKCHOM MepeMeHHO
9. DneMeHTHI TeoprH QYHKITUH KOMITIEKCHOM 2 3 1 7 Na3o,
TIEPEMEHHOM KP 9
Pasznen Ne 10. Teopusi BeposITHOCTEl M 3JIeMEHThI MaTeMATHYeCKO# CTATUCTHKH
10.1 | DeMeHTBI TEOPHUN BEPOSATHOCTEH 4 7 2 16 na3 10.1,
KP 10,
JIOKJIaJ{
10.2 | DneMeHTH MaTEMAaTHYECKOM CTaTUCTUKH 4 4 1 14 3 10.2,
JIOKJIaJ{
Ilpomescymounas ammecmayus IK3AMEH
HUTOT'O 3a BTOpOIi ceMecTp 28 42 12 110
HUTOIo 56 84 24 220
4.4 JIaGopaTtopHbie padoThI H KypCcOBbIe pad0ThI/KypCOBbIe IPOEKThI
4.4.1 IlepeueHb TeM JIaOOPATOPHBIX pabOT:
JlaGopaTopHbie pabOThI HE MIPEAYCMOTPEHBI YICOHBIM TIJIAHOM.
4.4.2 TlpumepHbIe TeMbI KypCOBBIX paOOT/KYPCOBBIX TPOCKTOB:
KypcoBsie paboTHI/KypCOBBIE MPOEKTHI HE IPETYCMOTPEHBI YUSOHBIM TUIAHOM.
5 Meroanyeckue peKOMEHIAIMH M0 OPTaHU3AIUM OCBOCHHUS YUeOHOI JMCIUIITHHbI
Mertoanueckue peKOMEHIAUK 110 OpraHu3aluu JEKIUH
No TeMbl TEKIMOHHBIX 3aHATUN ®dopma Tpynoem-
MIPOBECHUS KOCTb B
AY
Ilepewtii cemecmp
Pa3gen Ne 1. DemMeHTBI aJredpsl
1. Martpuns! u aeiictBus Haj HUMU. ONpeenuTen U X CBOUCTBA Wnd. nexnus 2
2. O6parnas marpuna. Panr marpunpl. Pemenne MaTpUuHBIX YpaBHEHUI Wnd. nexnus 1
3. PaznuuHble METOIBI pELICHUS CUCTEM JIMHEHHBIX areOpandeckux ypaBHEHHH Wnd. nexnus 1
4. KommiekcHble yncna. MHorouneHsl. Pa3nosxenne MHOro4JIeHa Ha MHOXKHTEIU. | MHO. nekuus 2
Parponanshble QyHKINY 1 MX pa3JIoKeHHE Ha MpocTeHne
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Pazgen Ne 2. Dy1eMeHThbI BEeKTOPHOM a1redphl

5. OCHOBHBIE TTOHATHSI BEKTOPHOU anreOpsl. JInHelHble onepanyy Haj Bektopamu | WH. nexnus 1
6. CkansipHoe, BEKTOPHOE, CMEIIAaHHOE NIPOU3BEICHUSI BEKTOPOB Wnd. nexnus 1
Pazgen Ne 3. D1eMeHTBI aHATUTHYECKOI TeOMeTPUH
7. [IpsMas MHUS HA IUIOCKOCTU Wud. nexuus 1
8. JIunuu BTOpOTrO MOpsiiKa Wud. nexust 1
9. [1510cKOCTh B MPOCTPAHCTBE Wud. nexust 1
10. | IlpsMas B mpOCTpaHCTBE Wud. nexust 1
11. | B3aumHOe pacnonoeHue npsiMoi ¥ INIOCKOCTH B IPOCTPAHCTBE Wnd. nexnus 1
12. | TIoBepXHOCTH BTOPOIO MOPsIKa Wud. nexust 1
Pa3gen N\e 4. Beeienne B MaTeMaTH4YeCKHii aHAJIH3
13. | Hpenen nocnenosaresnsHocTy. [Ipenen pyHkuun. 3amedaresbHbIe NpeIeIbl Wnd. nexnus 1
14. | HenpepsiBHOCTB yHKIMK B Touke. Kitaccugukauus pa3pbiBoB HenpepbIBHOCTH | MHG. nekuust 1
¢yHnkmid. HenpepbsIBHOCTD ()YHKIIMM Ha OTpe3Ke
15. | Honstue muddepennupyemoctu Gpyukunu. I[Iponssonnas pynkuun. Tabnuia Wnd. nexnus 2
NPOM3BOJHEIX, NpaBuia nuddepennmposanus. Juddepenunpoanue GyHKINH
B HESIBHOM BHJIe, PYHKINH, 331aHHOI napaMeTpuuecku. Jlorapudmuueckoe
muddepenunposanue. ['eomerpuueckuit u pru3nUECKuii CMBICI TPOU3BOIHOM.
Hduddepennunan GpyHKINM, €ro reoOMETPUIECKHH CMBICI, CBOMCTBO
WHBapUAHTHOCTH JuddepeHnmnana
16. | Ilpom3BoaHbIE BBICIIUX MOPSAKOB. TaOIuIIa MPOU3BOIHBIX BHICIIUX MTOPSIKOB. Wud. nexmus 1
JnddhepeHnmansl BRICIIMX TOPSAKOB
17. | Teopemsl o quddepennupyembix Gyukmusx. [Ipasuno Jlonutans. ®opmyna WNud. nexmus 1
Teinopa
18. | HccnenoBanne noBeneHus GyHKIUN: BO3pacTaHue U YObIBAaHHE, IKCTPEMYMBI, WNud. nexmus 2
BBIITYKJIOCTb, TOUKH Nepernoda, acuMnToTsl. Hanboupinee n HanMeHsbIee
3HaYeHUs] QYHKITUU
19. | IlepBooOpa3Hast M1 HEOTIPEICIICHHBII HHTETpal: MIOHATHS, cBoiicTBa. OCHOBHAS WNud. nexmus 2
Tabnuua nHTerpagoB. MeTo bl HHTETPUPOBAHUS HEOIIPEIEIICHHOTO UHTETpaa;
METOJI IOJIBeICHHsT (PYHKIMH 1101 3HaK qu¢depeHnnana, 3aMeHa IepeMeHHOH,
MHTETPUPOBAHUE I10 YACTSIM
20. | MHTerpupoBaHie HEKOTOPHIX KJIACCOB (DYHKIMH: palliOHAIIBHBIX, Wnd. nexnus 2
TPUTOHOMETPUUYECKHUX U MPPALIMOHAIBHBIX
21. | Ionsartue u cBo¥cTBa onpeaeneHHoro nuTerpana. Teopema Herorona- Wnd. nexnus 1
JleiiOHuua. 3aMeHa epeMEHHOM U MHTErPUPOBAHKE 10 YacTsIM B
OIpeIeIEHHOM HHTerpae
22. | HecobcTBeHHBIE HHTETPAIIBI 10 OECKOHEYHOMY MPOMEXKYTKY M OT Wnd. nexnus 1
HEOTPaHMUYCHHBIX (QyHKIMH. [Ipuno)keHns onpeAeIeHHOTO HHTETpaa
HNTOI'O 3a nepBblii ceMecTp 28
Bmopoit cemecmp
Pazgen Ne 5. luddepenunanbHoe ucuncjieHue GyHKINH HECKOJbKHX MepeMeHHbIX
1. TTonsTHEe QyHKIIMHM MHOTHX TIepeMeHHBIX. YacTHBIC MPOU3BOIHBIC. Wud. nexmus 2
Juddepennman GpyHKIIMN MHOTHX IepeMeHHbIX. JluddepenupoBanne
HesiBHOH QyHkumu. uddepeHnnpoBanne cioxHon GyHKIuU. [Ipon3BoaHas MO
HaIpaBJIeHUIO, TpagueHT. [Ipunoxenus quddhepeHnnaTbHOT0 NCUUCICHUS
HECKOJIbKUX TIEPEMEHHBIX K TEOMETPHH B IIPOCTPAHCTBE. DKCTpeMyM (pyHKIUH
JIBYX MEePEMEHHBIX
Pazgen Ne 6. InddepennuanbHbie ypaBHEHHS U cHCTEeMbI JH( (epeHINaIbHBIX YPABHEHHI
2. OcHOBHBIE OHATHSI TeopuH AudhepeHInalbHbIX YpaBHEHUI. 3a1aun, Wnd. nexnus 2
npuBoasye K quddepennnansHpM ypaBaeHusM. Juddepenunansaoie
ypaBHEHHMsI IepBOro nopsiaka. 3agada Komu
3. Juddepennnanbable ypaBHEHHS BHICIINX MTOPSIIKOB, AOITYCKAIOIINE Wnd. nexnus 1
TNOHW)KEHUE MOpsaKa
4. Jluneiinsle muddepenmansHble ypaBHeHus BeIcnX nopsakos. JIOAY c Wnd. nexnus 2
MOCTOSIHHBIMH K03 hunrenramu. MeTo Bapuanuy Npou3BOJIbHBIX
nocrostHHbIX. JIHY ¢ mocTossHHBIMK KO3((QHUIIMEHTaMH U CO CIICIUAIBLHON
MpaBoOM 4acThIO
5. Cucremsbl muddepeHITNaTbHBIX YpaBHEHUH WNud. nexmus 1

Pa3gen Ne 7. KpaTHble, KpHBOJIHHEHHBIE, HIOBEPXHOCTHbIC HHTETPAJIBI
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6. JIBOliHBIE U TPOMHBIE HHTETPAJIBI U UX CBOICTBA. BhIuncIeHNe KpaTHBIX Wnd. nexnus 2
MHTETPAJOB B IEKAPTOBBIX U KPUBOJIMHEHHBIX KoopauHaTax. [Ipunosxxenns
KpaTHBIX HHTETPAJIOB
7. KpuBonunelinsie HHTErpaisl IEPBOro U BTOPOrO POja U UX CBOICTRA. Wnd. nexnus 1,5
Boruncnenue kpuBonuHeHsIx uHTerpanos. ®opmyna I'puna. [Ipunoxenus
KPHUBOJIMHEHHBIX HHTEIPaJIOB
8. OnpezneneHye 1 BEIUUCIEHUE TOBEPXHOCTHBIX UHTETPAJIOB NEPBOTO U BTOPOTO Wnd. nexnus 1,5
poaa. Popmyina Octporpaackoro. Popmyisa Ctokca
Paszgen Ne 8. Psinbl
9. OcHoBHble noHsATHS. HeoOxomumoe ycnoBue cxoquMoctu. CBOWCTBA Wud. nexnust 2
CXOAAIINXCS PSAAOB. JlocTaTOUHBIE IPU3HAKK CXOIUMOCTH TTOJIOKUTEIHHBIX
psnoB. 3HaKONIepeMeHHbIE M 3HaKouepeaytontrecs psasl. [pu3Hak JlerOHuUIa
10. | ®ynkuuoHaneHbie psaapl. CteneHHble psinbl. Paner Teliopa m MakinopeHa WNud. nexmus 1,5
11. | l'apmonuku u ux cBoiictBa. Tpuronomerpuueckue psabl. [loHsTHE U CBOMCTBA WNud. nexmus 1,5
rapmMoHuK. Panpl @ypee. [Ipumenenne paaoB
Paznen Ne 9. DsiemeHTHI Teopur PYHKIHMH KOMIJIEKCHOM MepeMeHHO
12. | OcHOBHBIC MOHATHS PYHKITUH KOMIUIEKCHOU IMMepeMeHHON. DJIeMeHTapHbIe WNud. nexmus 2
bynkun. Inddepennuporanue QyHKIH KOMITICKCHOW MEPEMEHHOH.
VYcenosust Komu-Pumana. MaTerpupoBanue GyHKITMH KOMITIEKCHOM
MepEMEHHOM
Pasznen Ne 10. Teopusi BeposSITHOCTEl M 3JIeMEHThI MATEMATHYeCKO# CTATUCTHKHU
13. | DnemenTsl KoMOMHAaTOPUKHU. KilaccHyeckoe M CTATUCTHYCCKOE OTPEICIICHIE Wud. nexnust 2
BEPOATHOCTU. TeopeMBl CII0KEHHS U YMHOXKEHUS BeposiTHOCTel. Dopmyna
nonHo# BepoatHocTu. Popmyna baiieca. IloBropenue ucneitanuil. @opmyna
Bepnynnu. ®opmyna Ilyaccona. JlokansHas U MHTerpanbHas TeopeMsl Jlamnaca
14. | HuckpetHsle ciyuaitnsie Benunuunsl (JICB). HenpepoiBHbIe ciydaiinble Wnd. nexnus 2
Besinannbl (HCB). 3akons! pacnpenenenuii ICB u HCB
15. | Beibopounslii MeToa. CTaTHCTHYECKHE OLICHKHU I1apaMeTpOB pacIipeaeIeHus: Wnd. nexnus 2
TOUEYHBIE OLIEHKU, UHTEPBaIbHbIE OLIEHKU. MeTo/Ibl pacuyeTa CBOAHBIX
XapaKTEePUCTHK BEIOOPKH. DIEMEHTHI TEOPUH KOPPEIIITUI
16. | Cratuctuyeckas mpoBepKa CTATHCTUIECKUX THIIOTE3 WNud. nexmus 2
HTOI'O 3a BTOpOIi cemecTp 28
HUTOT'O 3a roa 56
MGTO,Z[I/I‘-IGCKI/IG PCKOMCHAAWH IO OpraHu3aluu MPaKTUICCKUX 3aHSTUN
No Tembl MPaKTHYECKHUX 3aHATUN dopma Tpynoem-
NIPOBEACHUS KOCTb B
AY
Ilepewtii cemecmp
Pa3gen Ne 1. DemMeHTBI aJredpsl
1. Martpunp! 1 aefictBus Hag HUMHU. Onpenenurenu 1 ux ceoiictBa. OOpaTHas PaGora B rpymme, 2
marpuua. Panr matpuisl. Pemenre MaTpuyHbIX ypaBHEHH CaMOCTOSITeIbHAS
KOHTaKTHas pabora
2. CucteMbl THHEHHBIX anreOpandecknx ypaBHeHu (nanee CJIAY). Pabora B rpymme, 2
Hccnenosanue CJIAY mo teopeme Kponekepa - Kanennu u crmocoOsr ux CaMOCTOSITEIIbHAS
pemeHus: ¢ moMoIIbio Teopemsl Kpamepa, meromom ["aycca, ¢ momomsio KOHTaKTHas paboTa
00paTHOW MaTPHIIBI
3. Anrebpandeckas, TPUTOHOMETPUIECKAs W IMOKa3aTeabHas (GOpPMbI Pabora B rpymme, 2
KOMIUIEKCHOTO Ynciia. [ eoMeTprudeckast HHTEPIPETAIis KOMIUIEKCHOTO CaMOCTOSTeNTbHAS
yycna. J{edCTBUsI ¢ KOMIIJIEKCHBIMU YMCIaMU. MHorouneHsl. Pasnosxxenue KOHTaKTHas paboTa
MHOTOWIECHa Ha MHOXKUTEIH. PalinoHanbpHble QyHKIMN U UX Pa3JIoKeHUe Ha
npocTeimue
KP 1 2
Pazgen Ne 2. Dy1eMeHThbI BEeKTOPHOM a1redphl
4. OCHOBHBIE TIOHATHS BEKTOPHOM anreOpsl. JInHelHbIe onepanuy HaJ PaGora B rpymme, 1

BCKTOpaMHu. Paznoxxenue BCKTOpA MO OpTaM KOOpAWHATHBIX oceii. basuc.
ﬂeKapTOBa CUCTECMa KOOpAWHAT. HOJ’IﬂpHaﬂ CUcTeéMa KOOpAWHAT

CaMOCTOATCJIbHAsA
KOHTAKTHas pa60Ta
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5. CkanspHoe IPOU3BEACHUE BEKTOPOB: OIIpee/ICHIEe, CBOIUCTBA, PaGora B rpymme, 2
npuoxkeHus. BektopHoe mpousBeeHUe BEKTOPOB: ONpeeICHHE, CaMOCTOsITeNIbHAs
cBOMcTBa, NpunoxeHus. CMelaHHOe IPOU3BECHUE BEKTOPOB: KOHTaKTHas paboTa
onpeneeHue, CBOMCTRA, NpIIokeHHsa. Kpurepuu KouIMmHeapHOCTH U
KOMIIIAHAPHOCTH BEKTOPOB

KP2 1
Pa3gen Ne 3. D1eMeHTBI aHATUTHYECKOI TeOMeTPUH
6. IIpsiMas Ha MJIOCKOCTU: ONpEAENICHHUE, pa3IMYHbIC BU/Ibl yPaBHEHUI. PaGora B rpymme, 1
B3auMHoe pacnonoxeHnue npsAMeIXx. PaccTossHuE OT TOUKH 1O IPAMOM CaMOCTOsITeNIbHAS
KOHTaKTHas pabora
7. JIuauu BTOpOTO MOpSIIKA: IUTUIIC, TUTIepOoIIa, Tapadoma Pabora B rpymme, 1
CaMOCTOSATENIbHAS
KOHTaKTHas paboTa,
JOKIa]

8. PaznaHble BUIB ypaBHEHUH TUIOCKOCTH. B3auMHOE pacronoxeHmne Pabora B rpymme, 2

IIOCKOCTEHN CaMOCTOsITENIbHAS
KOHTaKTHas pabora

9. Paznmanble BUB ypaBHEHUH NIPSMON B IPOCTPaHCTBE. B3anMuoe Pabora B rpymme, 2
pacrosioxkeH’e NpAMOil U MIIOCKOCTH. PaccTosiHUE OT TOUKH O IUIOCKOCTH. CaMOCTOsITeNIbHAS
PaccTosiHEE 0T TOUKU J10 IpSIMOI KOHTaKTHas pabora

10. | IToBepxHOCTH BTOPOTO MOPSIIKA: SJUTUIICOUABI, THIIEPOOIONIBL, PaGora B rpymme, 1
napaboJIou Ibl, HMINHIPEL, KOHYCBI CaMOCTOsITeNIbHAS

KOHTaKTHas paboTa
KP 3 2
Pazgen Ne 4. Beetenne B MaTeMaTHYeCKHI aHATH3

11. | IIpenen nocienoBarensHocTH. [Ipenen gpyukunn. Teopems! o npexaenax. PaGora B rpymme, 1

IIpaBuna BeruuCIEHUs NpeenoB. PackpbiTie HeonpeaeaeHHOCTE! CaMOCTOsITeNIbHAS
KOHTaKTHas pabora

12. | 3ameuarenbHbIC Tpeaeibl. beckoHEYHO Mabie 1 OECKOHEYHO OOJIbIIHE Pabora B rpymre, 1

byHKIMN CaMOCTOsITeNIbHAS
KOHTaKTHas pabora

13. | HenpepsiBHOCTD yHKIMH B Touke. Kitaccudukanms pa3pbiBoB PaGora B rpymme, 1

HenpepbIBHOCTH (pyHKIni. HenpepbIBHOCTS PyHKINU HA OTpE3KE CaMOCTOATENbHAS
KOHTaKTHas pabora
KP 4.1 1

14. | IIpoussonnas pyHkwu. Tadbnuna NpoU3BOIHBIX, IPABUIIA Pabora B rpymre, 2
muddepenumposanus. Auddepenunpopanme GyHKIUH B HESIBHOM BUJIE, CaMOCTOsITeNIbHAS
¢byHKIMHY, 3aJaHHON napamerpuuecku. Jlorapupmuueckoe KOHTaKTHas paboTa
muddepenumposanue. I'eomerpudeckuit 1 pU3NIECKUI CMBICIT
npousBoHOU. nddepenunan GpyHKINM, €ro reOMETPUYECKUN CMBICI,

CBOWCTBO MHBapHaHTHOCTH JuddepeHunana
KP 4.2 1

15. | IIpousBoaHbIE BRICIIKX MOPSAKOB. JnddepeHinansl BHICIINX MOPSIIKOB. PaGora B rpymme, 2

IIpaBusno Jlonurans. @opmyna Teitnopa CaMOCTOsITeIbHAs
KOHTaKTHas pabora

16. | HccrnenoBanue nmoBeaeHus GyHKIWN U ocTpoeHue rpadgukoB. Hanbombiee Pabora B rpymme, 2

1 HauMEHbIIIEE 3HAYCHUS (PYHKIINU CaMOCTOATENIbHAS
KOHTaKTHas paboTa,
JOKIa]

17. | MeToapl HHTETPUPOBAHUS HEOIPEIEIICHHOTO HHTETpalla: METOT Pabora B rpymme, 2
noJiBeicHUs PyHKINY o] 3HaK AuddepeHiuaia, 3aMeHa NepeMeHHOiH, CaMOCTOsITeNIbHAS
UHTETPUPOBAHUE MO YACTAM KOHTaKTHas pabora

18. | MHTerpupoBaHie HEKOTOPBIX KIACCOB (PYHKIMI: pallMOHAIBHBIX (YHKINH, PaGora B rpymme, 3
TPUTOHOMETPUYECKUX, UPPALIMOHATIBHBIX CaMOCTOsITeNIbHAS

KOHTaKTHas pabora

19. | Teopema Hrrotona-JleiiOuunna. 3aMmeHa nepeMeHHO U MHTEIPUPOBaHKE IO PaGora B rpymme, 1

4acTsAM B ONPEAEICHHOM HHTErpae CaMOCTOsITeNIbHAS
KOHTaKTHas pabora
20. | HecobcTBeHHBIE HHTErpaIIBI 0 OECKOHEYHOMY MIPOMEXKYTKY H OT PaGora B rpymme, 2

HEOTpaHMYEHHBIX QyHKUHH. [IprmokeHns onpeneenHoro HHTerpana

CaMOoCTOSATeIbHAS
KOHTaKTHas pabora,
JIOKJIa]]




| | KP 4.3 2
HNTOTI'O 3a nepBblIii ceMecTp 42
Bmopoii cemecmp

Pa3zgen Ne 5. lnddepennuanbHoe ucuncienne GyHKIUH HECKOJIbKUX NepeMeHHbIX
21. | IlonsaTHe QYHKIIMN MHOTHX NEPEMEHHBIX. YacTHBIE IPON3BOHEIE. PaGora B rpymme, 2
Juddepenunan GpyHxumn Muorux nepemenHsix. AuddepeHunponanue CaMOCTOsITeNIbHAs
HesiBHOW QyHKIMHU. [TuddepeHunpoBanue ciioxHOH QyHKIUH. KOHTaKTHas paboTa
[TpousBosHast MO HANIPABICHUIO, IpaaneHT. [Iprnoxxenus
nmuddepeHIanbHOro HCUUCIICHNST HECKOJIBKHUX MIEPEMEHHbBIX K TEOMETPHH B
npocTpaHcTBe. DKCTpeMyM (DYHKIMH ABYX IepeMeHHbIX. Hanbonbiee u
HaMMEHBIIIee 3HaUYeHHUs (PYHKITMH IBYX IMEPEeMEHHBIX
KP 5 1
Pa3znen Ne 6. IluddepennuanbHbie ypaBHeHHUsI U cHCTeMbI TG epeHIIHATbHBIX YPaBHEHHH
22. | JdnddepeHnnanbaple ypaBHEHUS TIEPBOTO MOPSAKA: C pa3IeIISIOIIMMHECS Pabora B rpymme, 2
MIepeMEHHBIMH, OTHOPOAHBIC, INHEHHbIE, bepHy CaMOCTOSTeNTbHAS
KOHTaKTHas pabora
23. | JInddepennmanbapie ypaBHEHHUS BBICIITUX TOPSIKOB, TOIYCKAIOIIHE Pabora B rpymme, 1
MTOHMKCHUE TTOPSAIKA CaMOCTOsTeNTbHAS
KOHTaKTHas paboTa
24. | JIuneiinsie oTHOPOIHBIE AU(depeHIINaIbHbIC YPaBHEHMSI BEICIINX MTOPAAKOB | Pabora B rpymme, 3
C  TOCTOSIHHBIMH  KoddduiueHntamu.  JIMHe#HHBIE  HEOMHOPOJHBIE | CaMOCTOSTEIbHAs
muddepeHanpHbple  ypaBHEHHsI BBICHIMX IIOPSAAKOB C IIOCTOSHHBIMU | KOHTaKkTHas paboTa
Ko3(h(pUIMEHTaMH M CO CIEIHMaNbHON NpaBod 4acThio. MeTon Bapuauuu
IPOM3BOJILHBIX TIOCTOSIHHBIX
25. | Cucremsl auddepeHInaIbHbIX YpaBHEHUH PaGora B rpymme, 1
caMOoCTOSATENIbHAS
KOHTaKTHas paboTa,
JTOKJTa
KP 6 2
Pazgen Ne 7. KpaTHble, KpUBOJIMHEHHbIE, TOBEPXHOCTHbIE HHTETPAJIbI
26. | BpluncieHne IBOWHBIX HMHTETPATOB B JCKApTOBBIX W KPUBOJMHEHHBIX | Pabora B rpymme, 2
koopanHaTtax. [lomspHeie koopauHaThl. [IprioKeHns IBOIHBIX HHTErPaIOB CaMOCTOSTeNTbHAS
KOHTaKTHas pabora
27. | BelunciaeHwe TpPOWHBIX HWHTETPAJIOB B  JCKApTOBBIX KoopauwHaTax. | Pabora B rpymme, 2
Hmwmaapuueckne u chepudeckne KoopAWHATHL. [IpHiokeHHWs TPOMHBIX | caMOCTOSTENbHAs
HHTETPAJOB KOHTaKTHas paboTa
28. | KpuBonuHeitHble MHTErpaibl MEpBOTO W BTOporo poma. @opmyma ['puna. | Pabora B rpymme, 2
[TpunoxeHns: KpUBOIMHEHHBIX HHTETPAIOB CaMOCTOSTeNTbHAS
KOHTaKTHas pabora
29. | [loBepXHOCTHBIC HHTErpaibl IEepBOro M Broporo poxaa. Ces3p Mexnay | Pabora B rpyme, 1
MOBEPXHOCTHBIMM HMHTErpajaMi MepBOro u BToporo poja. dopmyna | camocTosiTenbHas
Ocrtporpanckoro. ®opmyna Crokca KOHTaKTHas pabora,
JIOKJIa]]
KP 7 2
Pa3zgen Ne 8. Psinbl
30. | [Ipu3Haku CXOAMMOCTH IIOJIOKHMTENBHBIX psIOB. 3HakomepeMeHHsle u | Pabora B rpymme, 2
3HaKo4epenytomuecs psaapl. [Ipusnak JleiiOnuna caMOoCTOSATEIbHAS
KOHTaKTHas pabora
31. | Crenennble psansl. Psaer Teitnopa n MakiopeHa Pabora B rpymme, 2
CaMOCTOSTeNTbHAS
KOHTaKTHas pabora
KP 8 1
32. | Page1 @ypse. [Ipumenenne psaos Pabora B rpymme, 2
CaMOCTOSTeNTbHAS
KOHTaKTHas paboTa,
JIOKJTaJ
Paznen Ne 9. DsiemeHTHI Teopur PYHKIHMH KOMIJIEKCHOM MepeMeHHO
33. | OyHkuusa KOMIUIEKCHOW mepeMenHon. [luddepennmupoBanue ¢yakiuu | Pabora B rpymre, 2
KOMIUIEKCHOM TniepeMeHHOW. MHrerpupoBanne (QYHKIMHM KOMILIEKCHOH | CaMOCTOSITEIbHAs
IepeMEeHHOM KOHTaKTHas pabora
KP9 1
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Pazgen Ne 10. Teopusi BeposiTHOCTEI H 3JIEMEHTBI MATEMATHYECKOH CTATHCTHKHA
34. | Dnementsl koMOuHaTtopukH. Kiaccmueckoe ompenenenne BeposiTHOcTH. | Pabora B rpymme, 3
TeopeMbl ClOXEHHSI M YMHOXEHHMS BeposiTHOcTed. DopMyna MOJHON | €aMOCTOSITENbHAs
BepositHocTH. Popmyna baiieca. IloBropenme wucnbitannii. @®opmyna | KoHTakTHas paboTta
Bbepnynmu. ®opmyna Ilyaccona. JlokanbHas M HMHTErpajgbHas TEOPEMBI
Jlannaca
34. | duckpernbie ciydaiinble BennuuHbl (JJCB). HenpepbiBHble ciywaiinsle | Pabora B rpymme, 2
BenmunHbl (HCB). 3akons! pacnpenenenuit ICB n1 HCB CaMOCTOSATEIIbHAS
KOHTaKTHas pabora
KP 10 2
35. | Beibopounslii Metoa. CTaTUCTHUECKUE OLIEHKH NTapaMeTpoB pacnpeaeneHus. | Pabora B rpyrmre, 4
OnemeHTsI TeopuH Koppensauun. CTaTucTHIeCKas MPOBEPKa CTATUCTHYECKUX |  CaMOCTOSITENIbHAS
TUIIOTE3 KOHTaKTHas pabora,
JOKIa]
HUTOI'O 3a BTOpOIi ceMecTp 42
ATOIO 84

PexoMeHIan UM K IPOBEICHUIO JTEKIMOHHBIX M IPAKTUYECKUX 3aHATHI

WuterpansHyio Mozens obpazoBarenbHoro mporecca (OIl) mo aucrummHe GOpMHPYIOT
TEXHOJIOTUM METOJ0JIOTUYECKOTO YpPOBHS: MOIYJIbHO-PEHTUHIOBOE OOyYEHHE, KOHTEKCTHOE
o0y4yeHHe, TEXHOJOTHA TOATAMHOTO (OPMUPOBAHUS YMCTBEHHBIX JEHCTBUH, TEXHOJIOTHUS
pa3BUBAIOIIETO O0YUYEHHUS, SIEMEHThI TEXHOJIOTUH Pa3BUTHS KPUTHUECKOTO MBILIICHUS.

Peanuzanus nanHON MOAENIH MpEINOiaraeT UCIOJIb30BaHUE CIEAYIOUINX 00pa3oBaTeIbHbIX
TEXHOJIOTUH CTPAaTEru4yecKoro YpoBHs (3aJaroIllMX OpraHU3allMOHHbIE (OPMBI B3aUMOJEHCTBHS
cyobekToB OII), ocymiecTBIsIeMbIX C UCIIOIB30BAaHUEM OIPEIEIEHHBIX TAKTUYECKUX MTPOLEAYP:

e JIGKIIMOHHBbIE 3aHATHS MPOBOJATCA B TPATUIMOHHON (GopMe HH(OPMAIMOHHBIX
JICKIIUH;

* [paKTHYEeCKHE 3aHATHS IPOBOIATCS B TPAAUITMOHHOW popme (yrimyOneHue 3HaHUH,
MOJIYYCHHBIX Ha TCOPCTUYCCKUX 3aHATUAX, PCIICHUC 321,[[3.‘-1);

® TpeHHHroBble ((hopMUpOBaHHUE ONPENCIEHHBIX YMEHUI U HABBIKOB, (JOPMHUPOBAHUE
AJITOPUTMHUYUCCKOTO MBIHIJIGHI/IH);

¢ AKTHMBM3alUMU TI03HABATEIHHON JCATENHHOCTH (NIPUEMBI TEXHOJOTUU Pa3BUTHUS
KPUTHYECKOTO MBIIIICHUSI Yepe3 YTeHHWe U MHChbMO, paboTa C JHTEpaTypoi,
MOJrOTOBKA JIOKJIAJIOB);

e caMoynpaBJjeHHMs (CaMOCTOSITENbHAs paboTa BKJIIOYAET COCTaBJICHHE KOHCIEKTOB,

CaMOCTOSITENIbHOE ~ HM3y4YeHHME  Marepuana,  BBIIOJHEHHME H  O(QopMIIeHHE
WH/IMBUYaIbHBIX 33JaHUH, MIOATOTOBKY K KOHTPOJIEHBIM paboTaM, MOJITOTOBKY K
9K3aMEHY);

¢ KOHCYJbTAIlUM MHAUBUAYAJIBbHBIC U I'PYIIIIOBEIC.

OcHOBHOE coJiep:KaHre TEOPETUUECKON YacTH HU3JIaraeTcs MpernojaBaTesieM Ha JEKIUOHHBIX
3aHSTHUSIX, KOTOPbIE HAMpaBleHbl HA (OPMUPOBAHUE CHCTEMBbI 3HAHUW OO0 OCHOBHBIX MOHSTHIX H
MeTo/laXx MareMaTtuku. [ 6osee riyO0OKOro oBIaJeHUs U MOHUMAaHUs MaTepuana o0yJarouemMycs
peKOMEeHAyeTCcs W3y4YeHHe JuTeparypsl, ykazanHoii B Ilpunoxenune b (Kapra y4eOHo-
METOMYECKOro obecnevyeHus1 y4eOHoii Tucuuninabl MaTtemaTuka).

[IpakTudeckue 3aHATHS TpeTHA3HAYCHBI JUIsI OOBSCHEHUS PEIICHUS THIIOBBIX 3a/a4 WIIHU
3aJIaHMH TIPEToIaBaTeieM, CAaMOCTOSITEIIBHOTO PEIICHUS 3a/1a4 00YyJaroITUMUCS, pa300p OUTHOOK MTPH
pelIeHnu 3aa4, MOABEACHUS UTOTOB TEKYIIUX 3aHATUMN, @ TAKKE MOJIBE/ICHUSI UTOTOB KOHTPOJIBHBIX
TOYEK TUCIUIUIUHBIL.

CamocrositesibHas padora odyuarommxcsi (CPC) nenntcs Ha KOHTaKTHYIO Ay JUTOPHYIO U
BHeayauTopHyto. KontaktHas ayautopHas CPC nmpoBOAUTCS MPY HEMOCPEICTBEHHOM MPUCYTCTBUU



1 KOHTpoJje npenoaasarens. Bueayautopaas CPC cocTouT: B caMOCTOSITEIIFHOM TTpopadaThIBAHUN
JICKIOUOHHOI'O MaTepI/IaJIa, B I/I?)y‘IeHI/II/I TeOpeTI/I‘IeCKOI‘O MaTepHana, B peH_IeHI/II/I I/IH,Z[I/IBI/II[yaJII:HBIX
nomamraux 3ananuid (MJ13), B moAroToBKEe K KOHTPOJBHBIM paboTaMm, B MOATOTOBKE JOKIJIA/IOB, B

MMOATOTOBKC K 3K3aMCHY.
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6 ®oH/1 OLEHOYHBIX CPeICTB Y4eOHOM AN CUUIIIMHBI
DOoH/JI OIIEHOYHBIX CPENICTB NpeAcTaBiicH B [Ipunoxkenun A.

7 YciioBusI OCBOCHUS Y4eOHOM JUCUMIIIIHHBI

7.1 YueOHO-MeTOAMYECKOE Oo0ecIIeueHue

Y4eOHO-MeTOAMUECKOe OOecreueHne y4eOHOW TUCIUIUIMHBI (MOJIYJIsl) TPEICTABICHO B

[Tpunoxenun b.

7.2 MaTepuaibHO-TeXHUYECKOe o0ecneyeHue

No TpeboBanue Kk MaTepUATIBHO-
TEXHUYECKOMY 00ECIIEYCHHIO
cormacio ®I'OC BO

Hanmuune MaTepraibHO-TEXHHUYESCKOTO
o0opypoBaHUs

VY4eOHble ayIUTOPUH IS
IPOBEJCHUS YICOHBIX 3aHATHH

ayJIUTOPUS JJIsl IPOBEACHMUS IEKIIMOHHBIX H/HITU
MPaKTUYECKUX 3aHATUH: yueOHas MeOeb (CTOIbI,
CTYJIbsI, TOCKa)

KOMNblomepHslll Kaacc ¢ BbixoaoM B HTepHeT, B
TOM YHCJIE JJIs1 TPOBEICHUS TPAKTUYECKUX
3aHATUU

MOMEILIEHUS JJI1 CAMOCTOSITEIbHON pabOThI
(HayiMuMe KoMIbloTepa , Bbixos B UHTEepHeT)

2. |MynsTuMenuitHoe 000pya0BaHUE

nPOEKmMop, KOMNbIOMep, SIKPAH, UHMEPAKMUBHASL
oocka

3. [I[IporpamMmHOe obOecrieueHne

O6ocHOBaHMe JIS1 MCIIOJIL30BAHUS
HaumeHoBaHMe MpOrpaMMHOIO MPOAYKTA (ITAeH3msi, AOTOBOP, CYET, AKT WJIH Aata
nHoe) BbIIaYH
Microsoft Windows 7 Professional Dreamspark (Imagine) 30.04.2015
Ne 370aef61-476a-4b9f-bd7c-
84bb13374212
Microsoft Windows 10 for Educational Use Dreamspark (Imagine) 30.04.2015
Ne 370aef61-476a-4b9f-bd7c-
84bb13374212
Microsoft Office 2013 Standard Open License Ne 62018256 31.07.2016
[Togmmcka Microsoft Office 365 CBOOOJTHO pacIpocTpaHsIeMoe ISl By30B -
Adobe Acrobat CBOOOJTHO pacIpoOCTpPaHsIEMOe -
Skype cBOOOJIHO pacnpocTpaHsIeMoe -
Zoom CBOOOJIHO pacrpocTpaHsieMoe -
Teams cBOOOJTHO pacmpocTpaHsIeMoe -
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[Tpunoxenue A
(oOs13aTeNnBHOR)
@DoH/1 OLIEHOYHBIX CPeICTB
yueOHOM qucuMIIinHbl MaTemMaTuka

1 CTpykrypa poHIa OLIEHOYHBIX CPEACTB

@DOH/| OIIEHOYHBIX CPEJICTB COCTOUT UX JIBYX YACTEM:
a) OTKpBITasi 4acTh - 001Iast HHpopManus 00 OLIEHOYHBIX CPEACTBAX (Ha3BaHME OI[CHOYHBIX
CPEICTB, MPOBEpsSEMble KOMIIETEHIIUHU, Oajibl, KOJIMYECTBO BAPHUAHTOB 3a/JaHUi, METOAMYECKUE
PEKOMEHAALUHU 7Sl IPUMEHEHUS! OLEHOYHBIX CPEACTB U Tp.), KOTOpas MpPEJCTaBIeHAa B JaHHOM
JOKYMEHTE, a TaK)Ke T€ BOIIPOCHI U 3a/1aHus1, KOTOPbIE MOTYT OBITh JOCTYIIHBI 17151 00y4aronierocs;
0) 3aKkpbITas 4acTh - (POH] BOIIPOCOB U 33aJaHMI, KOTOpasi HE MOXKET OBITh 3apaHee JOCTYITHA
Ut oOyJaronuxcs (3K3aMeHaAIMOHHBIE OMIIETHI, BOMIPOCHI K KOHTPOJILHOW paboTe U Mp.) U KoTopas
XpaHUTCS Ha Kadeape.

2 IlepedyeHb OLCHOYHBIX CPEACTB TeKYyIIero KOHTPOJA H (OPM NPOMEKYTOYHOM
aTTecTauuu

[TepedeHb OIIEHOUHBIX CPEACTB (J1J1s1 OUHON (HOPMBI OOyUEHHS)

MaTeMaTHYECKOH CTATUCTUKU
Tema 10.1. DneMeHTHI TEOpUH BEPOSITHOCTEN

Ne OIneHOYHBIE CPENCTBA Paznernsr (TeMbr) yueOHOW AUCITUTUTAHE Bamner | IIpoBeps
JUISL TEKYIIETO eMbIe
KOHTPOJIS KOMIIETE
HITUH
1. na3 1.1 Paznen Ne 1. DnemeHThI anreOpsl 12
Tema 1.1. Matpuus! u onpeaenuteny. CUCTEMbI TUHEHHBIX
anredpanvyecKknx ypaBHEHUH
2. na3 1.2 Paznen Ne 1. DnemeHThI anreOpsl 11
Tema 1.2. KommiekcHsle yncina. MHorowiensl. PanmonaabHbIe
byHKIMH
3. na3?2 Paznen Ne 2. DyieMeHTHI BEKTOPHOH asireOpsl 7
4. Ua3 3 Paznen Ne 3. DneMeHTHI aHaTUTUYECKOM FeOMETPHU 20
5. N3 4.1 Paznen Ne 4. BBenenrie B MaTeMaTUYECKUIN aHAIH3 12
Tema 4.1. OcHOBBI TEOPUH NIPEAELIOB
6. N3 4.2 Paznen Ne 4. BBenenrie B MaTeMaTUYECKUIN aHAIIH3 20
Tema 4.2. OcHoBbl quhepeHInanIsHOT0 HCUUCTICHUS (PYHKINT
OJIHOM MepeMeHHON
7. N3 4.3 Paznen Ne 4. BBenenrie B MaTeMaTUYECKUIN aHAIIH3 20
Tewma 4.3. OCHOBBI HHTETPAILHOTO UCUNCIICHHS (PYHKIIMH OTHOM
TIEPEMEHHOM OIIK-1
8. na3s Pazgen Ne 5. luddepeHnnanbHON HCUUCTIEHUE (YHKITMHA 12
HECKOJBKIX IEPEMEHHBIX
9. nia3e Pazgen Ne 6. TuddepeHnmansHbie ypaBHEHUS U CUCTEMBI 20
b hepeHIMaTbHBIX YpaBHEHUH
10. nas37 Pazgen Ne 7. KpaTHbie, KpHBOJWHEHHBIE, TOBEPXHOCTHBIE 16
HMHTETPAJIBI
11. N3 8.1 Paszmen Ne 8. Psaaer 10
Tewma 8.1. YncaoBbie psibl
12. N3 8.2 Paszmen Ne 8. Psaaer 18
Tema 8.2. OyHKIIMOHAJIBHBIE PAIbI
13. na3o Paznen Ne 9. DiiemeHThI TeOpHH (PYHKINH KOMILJIEKCHOMN 9
MIEPEMEHHOMI
14. nAa3 10.1 Pasnen Ne 10. Teopust BepoATHOCTEH U TEMEHTBI 12
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15. HNA310.2 Paznen Ne 10. Teopust BepoATHOCTEH U TEMEHTBI 13
MaTEeMAaTHYECKOW CTATUCTHKH
Tema 10.2. DneMeHTbl MATEMAaTHUYECKON CTATUCTUKH

16. KP 1 Paznen Ne 1. DnemeHTsI anreOphl 30

17. KP 2 Paznen Ne 2. DyieMeHTHI BEKTOPHOH ayireOphl 20

18. KP3 Paznen Ne 3. DaeMeHTHI aHaTUTUUECKOM FeOMETPHU 30

19. KP 4.1 Paszgen Ne 4. Beenenne B MaTeMaTHUYECKHI aHAIN3 8
Tema 4.1. OcHOBBI TEOPUH NIPEAELIOB

20. KP 4.2 Paznen Ne 4. Beenenue B MaTeMaTHUECKUNA aHAIIU3 10
Tema 4.2. OcHoBbl quhepeHInanIsHOT0 NCUUCTICHUS (PYHKINT
OJIHOM MepeMeHHON

21. KP4.3 Paszgen Ne 4. Beenenne B MaTeMaTHUYECKHI aHAIN3 30
Tewma 4.3. OCHOBBI HHTETPAILHOTO UCUNCIICHHS (PYHKIIMH OTHOM
MepeMEHHOMN

22. KP 5 Pazgen Ne 5. luddepeHnnanbHON HCUUCTICHUE QYHKITMH 9
HECKOJBKIX IEPEMEHHBIX

24, KP 6 Pazgen Ne 6. TuddepeHnmansHbie ypaBHEHUS U CUCTEMBI 30
b depeHIMaTbHBIX YpaBHEHUH

25. KP 7 Pazgen Ne 7. KpaTHbie, KpHBOJWHEHHBIE, TTOBEPXHOCTHBIE 30
MHTETPAJIBI

26. KP 8 Paszgen Ne 8. Psaner 12

27. KP9 Pazgen Ne 9. DireMeHTBI TeOprH QYHKITUN KOMILIEKCHOM 9
MIEPEMEHHOMI

28. KP 10 Paznen Ne 10. Teopust BepoATHOCTEH U TEMEHTBI 30
MaTEeMAaTHYCCKOW CTATUCTHKH
Tema 10.1. DneMeHTHI TEOpUH BEPOSTHOCTEN

29. Joxnan Pasnensr 1, 3,4,6,7, 8, 10 10x4

Ilpomescymounas ammecmayus
OK3aMeH 50x2
UTOoro 300x2

3 PexoMeHIAINH K HCTIOJIb30BAHUIO OLIEHOYHBIX CPEACTB
1) UanuBuayansubie nomartaue 3aganus (M13) mist ounoit popMbl 00ydeHHS

Kpumepuu oyenxu O1neHouHEIE Konuuecmso Konuuecmso
cpencTBa B8APUAHMO8 3A0AHUIL 3a0aHutl

e KOJMYECTBO BBIMOJHEHHBIX 3amanuit | M43 1.1 10 3
® MPaBWIBHOCTb PEIICHHUN nas3 1.z 10 3
e MOTHOTA obocroBanHOCTH | U3 2 10 6
pelieHuit ua33 10 4
a3 4.1 10 2

U3 4.2 10 3

Na3 4.3 10 4

Uas 5 10 4

136 10 5

na37 10 4
nas3 8.1 20 10

nas3s.2 20 6

naso 10 2

U3 10.1 10 4

W3 10.2 10 2
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Tunosbie Bapuantsl U3

na3i.a
Pazngea Ne 1. DiieMeHTBI ajredpbl
Tema 1.1. MaTpuubl u onpeneanrten. CucTeMbl JHHEHHBIX aJIre0pan4ecKux ypaBHeHHH

3adanue 1. Haiitu matpuny A2 + AB — 4E, ecnu: A = ( 2 8 ), B = (0 7)_

-1 -5 10
5x1 + 2x2 + X3 = 4‘,
3aoanue 2. Pemuts cucTeMy JIMHEHHBIX anreOpandyeckux ypaBHEHUH { X1 + X = -3

—5x1 + 3x, +x3 = 2.
nByms criocobamu: 1) metomom Kpamepa; 2) ¢ moMmoripio 00paTHON MaTPHIIBL.
X1+ 2%, +x3—x4 = 1;
3aoanue 3. Pemuth cucremy MetogoMm ['aycca{ x; + 3x; = 2;
3x1 +3x; +x4 = 0.

na31.2
Pazngea Ne 1. DiieMeHTBI ajredpbl

Tema 1.2. KomniexcHbie ynciia. MHoro4ienbsl. Pannonaababie pyHkumnn

3aoanue 1. JJaHO KOMIIIEKCHOE YUCIIO Z():

mimtn
HEYCTHBIC BAPpHUAHTBI Zg = =
p 0 V3im—in’
nilm-nl|
YCTHBIC BAPHUAHTEI Zy = Tm_n

a) [IpuBecTH KOMILIEKCHOE YUCIIO Z( K anredpandeckoit popme;

0) MPUBECTH KOMIUIEKCHOE YHCIIO Zo K TPUTOHOMETpUUECKOU popme;
B) BeIUMCIUTS Z§ T 10;

I) pelmuTh ypaBHeHue ws + zy = 0.

3aoanue 2. TlocTpouts 00J1aCTh, 33JJAHHYIO HEPABEHCTBAMHU

Re(z+m—i)<m+n,
Im(z—5—ni) > —m—n,
|z + m — ni| < mn.

3aoanue 3. Paznoxuth parnoHATBHYIO (GYHKIIMIO Ha TIPOCTEHIITHE

mx? +nx —mn
(x2 4 2mx + n% + m2)(x2 + 2mx + m2 — n2)’

Ykazanue: m,n onpenensiorcs 1no TabiuIe COrJIacHO BapHAHTy 00y4YaIOIIerocs.

na3?2
Paznea Ne 2. DsieMeHTBI BeKTOPHOI ajredpbl

Jans Bextopel @ = (—3;1;3), b = (1;2;4),¢ = (=1;0;5), d = (1; 2;4).
Haiitu:
a) OpT BEKTOpa a;

0) yroi Mex1y BeKTopamu a u b;
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B) IIJIOIIA/Ih TPEYTOJIbHHUKA, TOCTPOSHHOTO Ha BEKTOpax ad v b;

r') 00beM MUPAMUJIbI, TOCTPOSHHOM Ha BEKTOpax a, b, C;

1) IPOEKIINIO BEKTOpa € + 2a Ha HampasjeHHe BekTopa d — b;

€) pa3nokeHue BekTopa d 1o BeKropam a, b, C.

na33
Paznen Ne 3. DjieMeHTHI aHAJIMTHYECKON TreOMeTPUH

3aoanue 1. lanbl koopaunatel Touek A,(2;0;5), A,(0;5;2), A3(0;2;4), A.(1;3;0).
Hanwucarts:

a) ypaBHEHHUE TIIOCKOCTH A A, A5,

0) ypaBHEHHE TUIOCKOCTH, TPOXOIAIICH Yepe3 TOUKY A, mapaienbHo TockocT A A, Az,

B) MapaMeTPUIECKUEe ypaBHEHUS TIpsMoit A1 A,

I') KAHOHUYECKHE YPaBHEHUS TIPSMOM, MPOXOAIICH yepe3 TOUKY Az mapaimienbHo mpsMoit A1 A,
1) ypaBHEHHE BBICOTHI, IPOBEAEHHON 13 BEPIIMHBI A4,

€) HATH yroJl Mexay npsMoit A; A, m IockocThio A1 A, A5.

Cnenatpb 4epTex.

3aoanue 2. Hanmcats ypaBHEHHUs CTOPOH TpeyroiabHuka ABC, eciu 3amana ero Bepmuna A(1; 3) u
ypaBHeHus 1Byx Mmeauad x — 2y + 1 = 0uy — 1 = 0. Cnenatp ueprex.

3aoanue 3. Hanucath ypaBHeHHE KPUBOH, KaXKast TOUKa KOTOPOM HaXOAUTCS HA OJUHAKOBOM
paccrostaun oT Toukd F(1; 1) u ot ocu Oy. OnpenenuTs, Kakas 510 JuHus. Cuenarh 4epTex.

3aoanue 4. Jlana QyHkims r = Ha otpeske 0 < ¢ < 2m. Tpebyercs:

13—12cos ¢
1) moctpouts rpaduk QyHKIMH B MOJISIPHOM CHCTEME KOOPAUHAT IO TOUKaM, JaBasi ¢ 3HaAUCHUs
4yepe3 IPOMEKYTOK g, HauyuHas oT ¢ = 0;

2) HaliTH ypaBHEHUE JTUHUU B TIPSMOYTOJIBHON JIEKAPTOBOM CUCTEME KOOPMHAT, HA4aJI0 KOTOPOM
COBITAJIAET C MOJIFOCOM, a MOJIOKHUTENbHAS TTOTYyOCh a0CIUCC — C MOJSIPHOM OCKIO;

3) 10 MOJIy4YeHHOMY YPaBHEHUIO ONPEEINUTD, KaKasi 3TO OyIeT JIMHUA.

Crnenatp yepTex.

W13 4.1

Pa3zgen Ne 4. BeBenenue B MaTeMaTHYECKHI aHAJIN3
Tema 4.1. OcHOBBI TeopuM NpeaeIoB

3aoanue 1. Haiitn npenensl pyHKUIUH, HE MONB3YSACH npaBuiioM Jlonurans:

. 2x%-x . x—Jx 2x-3\¥*1
a) lim ———; 6) lim ; B) lim——— 1) ( )
x—00 3x%2+7x—1 x—>1 X2—x x—0 arctg2x x—00 \2x+1
x?, x <0,
3aoanue 2. ViccnemoBaTh Ha HEMIPEPHIBHOCTh PyHKIMIO y=12x — 1, 0<x < 3,
x+1, x>3.

Crnenatp yepTex.

na3 4.2
Pa3zgen Ne 4. BBenenue B MaTeMaTHYECKHI aHAJIN3
Tema 4.2. OcHOBBI TH(pepeHINATBHOI0 HCYUCICHUS (PYHKIMHU OHOH NepeMeHHOoM

o d o
3aoanue 1. HailTu mpon3BOIHBIE ﬁ JAHHBIX (DYHKITHIL:
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2x%+x— 2, 2y. —l e—3x. x=Sin2t,
)y = S===0)y =In(x +V1+x?);8) y = ;arctg ){y:COSBt'

1 1
3aoanue 2. Haiitn npenen QyHKINH llm (E — ﬁ)’ N0JIb3YACh ITpaBuiIoM Jlonurans.

2
X
3aoanue 3. IlpoBectu noHOE UccaeA0oBaHUE QYHKIMH Y = o™

, 1 TIOCTPOHTH rpadux.

na3s 4.3
Pa3gen Ne 4. Beenenue B MaTeMaTHYECKUA aHAJIN3
Tema 4.3. OcHOBBI HHTEIPAJIBHOI0 HCYHMCICHUS (DYHKIMH OHOM IepeMeHHO

3aoanue 1. HaliTh HeonpeeneHHbIe HHTETPaIbl:
a)f%dx; 6) [(1+ 3x

dx; 1) [ 22X gy

2+sinx
3aoanue 2.
1
BbIuMcaUTD onipesie/ieHHble UHTErpaJibl a) f ~dx; 0) f In xdx.
3aoanue 3.

2

BbI4MC/IUTh HECOOCTBEHBIN I/IHTeraJI(I/IJII/I A0Ka3aTb €ro paCXO,ELI/IMOCTb) f (—1)2

3adanue 4. BoraucauTs miomans GUryphl, OrpaHUYEHHOM KpUBBIMU Y = 4 — x% uy = x2 + 2.

na3s
Paszpen Ne S. InddpepenunanbHoi ucyucaeHne PYHKIMN HECKOIbKUX MePeMEeHHbIX
0z 9z 0%z 9%z 0%z )

3aoanue 1. Jana pyukuus z = f(x; y). [lokasars, uro F (x, Y1259y 9% ay2 xdy

. 0%z 0%z
z = 3sin(x + 5y); F —a—y2—25—

0x2’

3aoanue 2. Haittu yron mexnay gradu u gradv B Touke My:

2 3
yz X vz V3
u= ?, V= 7+ 6y3 + 3\/6Z3, MO (V2;7;?).
3aoanue 3. COCTaBUTh ypaBHEHHS KACATEIbHOM [UIOCKOCTH U HOPMAITH K IOBepXHOCTH Z = f(x;Y)
2
L, =X 2 P 1
B Touke My (Xo; Vo; Zo): Z = 5 Y5 My(2;—-1;1).
3aoanue 4. Haiitn HanMeHblee U HanboJIbInee 3HaueHus QyHkuun Z = f(X; y) B 3aMKHYTO#

obnactu D, 3aJaHHON CHCTEMOW HEPaBEHCTB:
z=x?>+vy%—9xy+27;0 < x <3,0 < y < 3. Cienarp 4eprex.

na3eé

Pazngea Ne 6. [IludgdepenunanbHble ypaBHEHUS] M cUCTeMbI JU((epeHInAIbHbIX YPABHEHU I
o +

3aoanue 1. Haiitu obImee perieHne ypaBHeHUs y' = %

3aoanue 2. Haiitu obee pemenne ypapaenus y''xInx = y''.

3aoanue 3. Haiitu pemenwue 3anau u Komm y" — 2y’ = 2e*, y(1) = -1, y'(1) = 0.
3aoanue 4. MeToaoM Bapualiuy MPOU3BOJIBHBIX MIOCTOSHHBIX PELIUTh YpaBHEHHE
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!

o . (x
3aoanue 5. HaiiTn ob1iiee penieHne CHCTeMbl ypaBHEHUN {y,

na3 7
Pasznea Ne 7. KpaTtHble, KpuBOJIMHeHHbIE, TIOBEPXHOCTHbIE HHTEIPAJIbI

=2x—Y,
=x + 3y.

3aoanue 1. HaliTi moniaas GUrypel, OrpaHU4eHHON JINHUSMH:

X =4/36—-y2,x =6 —,/36 — y2. Cnenarb uepTex.

3aoanue 2. HaliTn 06beM Tea, OrpaHUYEHHOTO TOBEPXHOCTAMHU:

x?+ y? = 2y,z=%—x2,2= 0.

Caenarp 4epTeKU JAHHOTO Tejla U €ro MPOSKIIMH Ha KOOPIUHATHYIO IJIOCKOCTb.
3aoanue 3.

BbIYMCIUTD KPUBOJMHEWHBIN I/IHTeraJIf (v? + 2z%)dx + yzdy — 3x%dz, eciv KpuBas L:
L
x=2t,y=t2z=t3,0< t<1:

3aoanue 4.

BbIYUCIUTD NOBEPXHOCTHBIM UHTErpaJ ] (x+y+2z)ds,

S
rae S — noBepxHOCTh X2 + Y% + 2% =4, z > 0. CuenaTh 4epTEXM JAHHON MOBEPXHOCTH M €€

MPOEKIUU Ha MITOCKOCTh OXY.

N3 8.1
Paznea Ne 8. Paanl
Tema 8.1. UncnoBbie psaabl

3aoanue 1.
[o¢]

. 3" 42"

HaiiTu cymmy psifa Z e
n=1
3aoanue 2.
5n% +n

Jlokazath pacXoJIUMOCTh psijia T rdn— 1’ UCTIOJIb3YsI HEOOXOIUMOE YCIIOBHE CXOTUMOCTH.

n=1
3adanue 3.
0
1
JlokazaTh pacXOJAUMOCTh psiaa Inn sin o UCIOJIB3Ysl HEOOXOAMMOE YCIOBUE CXOIUMOCTH.
nn
n=2

3adanue 4.

arctg(n? + n)
Uccnenosats psig Z

Ha CXOJIMMOCTh CPAaBHEHHEM C T€OMETPUUECKON MPOTPECCUEH.

T[n
n=1
3aoanue 5.
0 . 2
sin“n
UccnenoBats psan Ha CXOJUMOCTb CPaBHEHHUEM C 0000IIEHHBIM TAPMOHUYECKUM PSIOM.
nvn
n=1
3adanue 6.
o0
1-4-7-...-(3n—2)
Uccnenosats psig Ha CXOAMMOCThH C TIOMOIIBIO Mpu3HaKa Jamamoepa.

7-9-11-...-(2n+5)
n=1

3aoanue 7.
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0

s
Hccenenosats psan z arctg" m Ha CXOJIMMOCTH C IIOMOILBIO PaIuKaIbHOrO pu3Haka Kommn.
n

n=1
3aoanue 8.
u ; PP
CITOJIB3YSI MHTErPAIBHBIN [IPU3HAK UCCIIEN0BATH s ——————— Ha CXOAUMOCTb.
Y P P a A 1n2 —5n+10 g
n=
3aoanue 9.
" Z( Dr 2n+1
CCIIEIOBATH HA CXOIUMOCTD Ps -
A A e ] 3n(n+1)
n=
3aoanue 10.
o0
Bbruuciants cyMMy psiia ¢ TOYHOCTBIO O Z (D" m; a=0,01.
n=1
13 8.2
Paznea Ne 8. Paanl
Tema 8.2. DyHKIIMOHAJIbHbIE PAIBI
3aoanue 1.
y (x — 1"
Haiit uHTEpBa CXOAMMOCTH CTEIIEHHOTO Psijia —
n=1 5
3aoanue 2. Paznoxuts Gyukimio f(x) = In(x + 2) mo crenensm (x — x,), r1e xo = — >

3aoanue 3. Beraucautb npubIn3uTessHo oS 5° ¢ Tounocteio € = 0,001.

3aoanue 4.
1

BBIYMCIUTD UHTErpaJ f sin x? dx ¢ ToyHocTbI0 10 0,001.

0
3aoanue 5. HaliTi At nepBbIX wieHOB psiaa Teiinopa pemenus 3agaun Komu:

y" =xy,y(0)=-1,y'(0) = 0.

nx, npu—n < x <0;
3aoanue 6. Paznoxuts pyHkuuio f(x) = { P

(n+ Dx,mpu 0 < x < i > THTEPBAIC (-m;m),

OIPENIETUTh CyMMY psijia B TOUKE pa3pbiBa U Ha KOHIIAX HHTEPBAJa, TOCTPOUTH IPaduK camMoii
GyHKIMU U cyMMBI psina (Takke u BHE HHTepBana (- 1T; )).

Ykazanue: n— nomep 00ydaromerocs B CIIMCKe IPYIIIBL.

na3o9
Pazgea Ne 9. DiieMeHTHI TeOpuH (PYHKIIMHA KOMILJIEKCHOM MepeMeHHO

3aoanue 1. IIpoBepuTh, OyA€ET I aHATUTHYECKOH 3ananHas Gyukuus w = f(z). Ecau na, To
HaliTH 3HAYEHHE ee MPOM3BOIHON B 3a1aHHOM Touke Zo: w = (iz)3 ,z, =1 — .

3adanue 2. BeraucnuTh uaTErpan [ . (z+1)zdz, rae L — okpyxHOCTb |z| = 1. O6xo0x nmpoTHB
YacOBOM CTPEJIKH.

na310.1
Pa3znen Ne 10. Teopusi BeposiTHOCTel M 3J1eMEHTHI MATEMATHYECKOH CTATHCTUKHU
Tema 10.1. djieMeHTHI TEOPUH BEPOATHOCTEM
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3aoanue 1. B ypHe 4 6enbix 1 5 yepHBIX apoB. V3 ypHBI BBIHUMAIOT OJTHOBPEMEHHO JIBa II1apa.
Kakoe coObiTre 60mee BeposiTHO: A — IIapbl OAHOTO 1IBETa; B — MI1apbl pa3HbIX IIBETOB?
3aoanue 2. Cunras, 4T0 BEPOSTHOCTb POXKACHUS B OO0 JCHb OJJHA U Ta K€, HAMTH BEPOSITHOCTh

TOTr0, 4yTO U3 50 CTyIEHTOB y ABYX JI€Hb POXAECHHUA puaercs Ha HoBblil rox.

3aoanue 3. 3aman 3aK0H pacnpeesieHUs TUCKPETHON ClIydyailHON BeTUIHHBI X :

X; 1 2 3 4 5
D; 0,1 0,2 0,4 0,2 0,1
Haiitu M (X), M(2X + 5), D(X), D(3X — 4).
0, x<1;
3aoanue 4. Jina HCB X 3anana pynkuus pacnpenenenns F(x) = {4A(x? —x),1 < x < 2;
1, x> 2.
Haiitu A, f(x), M(X), M(3X —2),D(X),D(2X +4),P(X <5),P(X>1),P(-1< X < 3).

na3 10.2
Paznen Ne 10. Teopusi BeposiTHOCTEH U 3JIEMEHTBHI MATEMATHYECKON CTATHCTUKH

Tema 10.2. D1eMeHTHI MATEMATHYECKONH CTATHCTUKH

3aoanue 1. Jlana Beibopka o0béma n = 100 u3 reHepasbHONU COBOKYITHOCTH:

IIpomexyTok YacToTsl IIpomexyTok YacToTsl
a; — bi n; a; — bi n;
0-2 1 10-12 19
2-4 6 12-14 8
4-6 9 14 -16 5
6-28 21 16 — 18 5
§—10 26 18 - 20 2

1) ¢ moMomIbIO KpUTEpHUs cornacus y2 mis yposHs 3HauuMoct @ = 0,05 NpoBepUTh THIOTE3Y O
TOM, YTO F'€HEpaJIbHAsl COBOKYIHOCTh MMEET HOPMAJIBHOE PacCIIpe/ieICHHUE;
2) MOCTPOUTDH JOBEPUTENBbHBIN HHTEPBAN JIJIsl HEU3BECTHOIO MAaTEMAaTHYECKOTO OKUIAHMUS C
HanéxuocTeio 1 — a = 0,95.
3aoanue 2. Haitti k03hHUIIMEHT KOPPEISITUN MEX Ty BeaTudrnHaMu X U Y Ha OCHOBaHUU
CIIEYIOIINX JTaHHBIX:

X

2

3

4

5

6

Y

2.5

3.0

3.5

4.2

5.1

Haiitu ypaBHenus nuneiiHoit perpeccun ¥ Ha X u X Ha Y. HauepTuTh rpaduku 3TUX ypaBHEHUH B
OJIHOM cucTeMe KoopauHaT. CaenaTh BBIBOJ O CUJIE TUHEHHON 3aBUCUMOCTH Mexay X u Y.

2) KonTponbabie padotsl (KP)

Kpumepuu oyenxu

O11eHOYHEIE
cpezacTBa

Konuuecmso
8APUAHMO8
3a0aHUll

Konuuecmso
3a0aHUl

KOJINYECTBO BBIITOJTHCHHBIX SaILaHI/Iﬁ

dhopma 3anucu pereHui
CTENEeHb MOAPOOHOCTH PEIICHUI

Ounas popma oOydeHus

KP 1 20 4
KP 2 20 10
KP 3 20 10
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e MPaBMILHOCTE M 000cHOBaHHOCTH | KP 4.1 20 2
peuieHuit KP 4.2 20 4
KP 4.3 20 3

KP 5 20 3

KP 6 20 4

KP 7 20 4

KP 8 20 2

KP9 20 2

KP 10 20 5

3aounas popma oOyueHust
KP 1(1 cemectp) 10 8
KP 2(2 cemectp) 10 8

JdemoncTpaunonnbie BapuanTbl KP (ounas ¢gopma o0Oyuenus)
JemoncTpaunonnbiii Bapuant KP 1

Paznea Ne 1. DsieMeHTBI a/redpsbl

3 0
1. Pemuth MaTpuyHO€E ypaBHEHUE X ( 02 _32) = (11 2 )
B 4 -3
2. Pemmth cucTeMy TUHEHHBIX anreOpandecKux ypaBHEHHUH ¢ moMoIsio Metoga Kpamepa
—X1 +x, +2x3 =1;
X1 +3x; + 6x3 = —2;
X1 — Xy — X3 = —4.

3. HccaenoBarh cUCTEMY JTMHEWHBIX ajdreOpanuecKux ypaBHEHHN U pemuTh ee MetoaoM ["aycca
X1+ 5%, +4x3+3x, = 1;
2X1 — Xy +2x3 — x4 =0;
5x; +3x, +8x3 +x, = 1.

Re(z+2—1i) <4,
4. TToctpouTh 06J1aCTh, 3aIaHHYIO HepaBeHcTBaMH {  Im(z — i) = 0,
lz—1—2i| < 3.

JemoHcTpanuonHblil Bapuant KP 2
Paznen Ne 2. JDjieMeHTHI BEKTOPHOM aJIredpbl

1. Maus! Tpu Bepmmubl napamienorpamma: A(1;3;5), B(—2;7;1), C(0; 4; 1). AbGcuucca ero
YETBEPTOU BeplIUHbI D paBHA ~
2. Ecmu Bextopet @ = (1;2;3) u b = (—3; a; B) AMHEWHO-3aBUCUMBI, TO Pa3HOCTh § — &

paBHa

3. Jlaubl BeKTOPEI @ = 3i — j + k u b = —2i — j + 3k. [Tpoekuus Bektopa ¢ = 2@ — b Ha OCh
OpAMHAT paBHA

4. Kocunyc yria, o0pa3oBaHHOTO OpTaMu €; U €, MPH YCIOBUU, UTO BEKTOPHl @ = &; + 3€, U

b = 3&; — 2&; NepIeHNKYIAPHBI, PaBeH

5. Just BexktopoB a; = (1; —1; —2) u @, = (4; 3; —2) inHa BekTOopa @ = a; — 2@, paBHa

6. Ilnommaas TpeyroibHUKA, ITOCTPOSHHOTO HA BeKTOpax @ — 3bu a + b, rue |a| = 3, |b| =4,
R 21

(a, b) = - paBHa

7. JlaHbl BeKTOPEI @ = i — j — 2k, b = 2i + j + 2k, € = 2i — aj + k. IIpn kakoM 3HaYCHHH
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napameTpa @ BEeKTOpHI a, b 1 ¢ KOMIUTaHAPHBI?

8. O6bem nupamusl ¢ Bepmuaamu A(2; 0; 0), B(0; 3;0), C(0; 0; 6) u D(2; 3; 8) pasen

o Vs
9. Touka M B moJIsIpHOM cUCTEME KOOPJAUHAT UMEET KOOPIUHATHI (2; E)' Torna ee abcuncca B

DCK paBna
10. B AABC wusBectabl: Touka M (1; 2; —3) — cepeauna croponsl BC, touka 0(0; —2; 1) — Touka
nepeceueHus meauan. Adciucca BepunHbl A paBHa

JemoncTpanuonHblii Bapuant KP 3
Pazgea Ne 3. DieMeHTHI AaHAJTUTHYECKON reOMeTPUH

1. B xakom orHomenuu Touka M(—4;0;0) nemur orpesok, coemmustomuii Touku A(0;2;4) u
B(6;5;10)?

2. TTnockocth Q mpoxoaut yepe3 Touku A(2; —1;0), B(0;1; 1) u C(1; 0; 2). Haiitu, npu kakom a
tTouka P(a; a; a) mpuHAIIEKUT IIOCKOCTH Q.

3. HaiiTi ocTpblil ABYI'paHHBIN yroi MeXAy INIOCKOCThI0 0XZ U MIOCKOCTBIO X = 3.

4. Haitty, py KakoM p 1iockocTd V2x — 3z + 10 = 0 u v2y — pz — 12 = 0 neprnesuKyIspHEL.

x =2,
5. Haiitu paccrositnue ot ocu Oy A0 npsiMoin {y = —2t,
z = 2.

x+y+z—1=0,

U TJIOCKOCTH
x—y—2z=0

6. HaiiTu opanHaTy TOYKHU MEPECEUCHUS TPSAMOM {

2x+y+z—-3=0.

7. Touka A(2; 0) — BepurrHa poMOa. YpaBHEHHE OJHOU U3 AMAroHaneil pomba y = %x + 4. Torna

6x + ay — 12 = 0 Oyzaer ypaBHEHUEM BTOPOIl TUAroHaIH, €CIIU (& PaBHO?

8. HaiiTu paccTosHEEe MeXy AUpEKTpHCcaMu apabon y2 = 2x u y? = 4x.

9. B nonsipHO#i ccTeMe KOOpAMHAT AaHbl TOUKU A (\/§ ; %) ub (\/ 12; %) Haiitu paccrosiHue mexny

HHMMU.

10. Yto onuckiBaer ypapHenue x2 + (m + 1)y% = mz, ecru m = —1?

JemoncTpanuonnblii Bapuant KP 4.1
Pa3gea Ne 4. Beenenue B MaTeMaTHYECKUHA aHAJIN3
Tema 4.1. OcHOBBI TeOpuUM NpeaeSIOB

1. Haiitu npeaens! GyHKIMNA, HE OIB3YsICh TpaBuUiIoM Jlonurans:

. x—x . 5x
a) lim——; 6) lim .
x—1x3-x x—0tg3x

2. UccnenoBaTh (PyHKINIO Ha HEMPEPHIBHOCTH U TIOCTPOUTD €€ rpaduk:
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x4+ 2, x < —2,
y=42—-x, —-2<x<0,
x2+1, x=>0.

JdemoncTpaunonnbiii Bapuant KP 4.2
Pa3znen Ne 4. BBegeHne B MaTeMaTH4eCKUl aHAIN3
Tema 4.2. OcHoBbI JU(PPepPeHINATBLHOT0 HCHHUCIEHUS PYHKIUM OTHOM MepeMeHHOoM

. dy o
Haiitu npousBoaHbie ~, JWHHBIX GyHKIHI:

x =ctg(Ret +t) 5
; =(2 7 cthx.

2
a)y=&'6)tg§+5x+y=4;3){

cos(2x+5)’

JeMOHCTPAIMOHHBIA BAPUAHT
KP 4.3 Pa3znea Ne 4. BBenenue B MaTeMaTHYeCKHHA aHAIH3
Tema 4.3. OcHOBBI HHTErPAJIBHOI0 HCYHMCICHUS (PYHKIMH OHOM NepeMeHHOi

1. HaliTu HeonpeieIeHHbIE UHTETPAJIBL:

a) [ arctgVex — 1dx; 6) [ —aL2X__

3sin2x+5cos2x’

2. Bbuucinuth HeCOOCTBEHHBIN HHTETPAJ UM YCTAHOBUTD €r0 PacCX0IUMOCTh
+ 00

1
_[ x2+x+1dx'

—00

3. BeuucnuTh miomany Gurypsl, orpaHuueHHOHN rpadukaMu GyHKINA:

y=(x—-2)3y=4x-8.

JemoHcTpanuonHblii Bapuant KP 5
Paznea Ne 5. [ludgdepenunanbHoii ucunciaenne QyHKIUN HECKOJIbKHUX MepeMeHHbIX

. 0%z 9%z
1. lana pynxius z = In(e3Y + e?¥). Haiitu proRet
2. Jlana Qpynkius z = 3x% — 2y3 + 1.
Haiitu npubnmkénnoe 3uauenne Gynkuun B Touke M(0,95; —1,02).
3. CocTaBuTh ypaBHEHHs KacaTebHON MIIOCKOCTH K TIOBEPXHOCTH Z = X2 + xy + 2

B Touke M,(1;2; 7).

Jdemoncrpaunonnsiii Bapuant KP 6
Paznea Ne 6. /Iluddepennuanbable ypaBHeHUs U cHCTeMbl IH(¢epeHIuATbHBIX YPABHEHU I

1. Pemmmts 3amauy Kommu: y' = ii—i, y(1) = 0.
2. Pemnts nuddepennmansuoe ypasaenue y'' = x In x.

3. Haiitu o0mee pemenue auddepeHnunansHoro ypasaenus y'' —y’' = 1 + 3x2,

x'=4x+y,
4. Haiitu oO1mee pemieHne CUCTEMbl ypaBHEHUI {y, _ oy _Yy

JdemoncTpaunonHsiii Bapuant KP 7
Paznean Ne 7. KpatHble, KpuBOJIMHeHHbIE, TOBEPXHOCTHbIE HHTErPAJIbI
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1. I3MeHHUTD TOPSAIOK HHTETPUPOBAHUS

V3 2-Va—x2 2 Va—x2

[ax | rendve [ [ ey
0 0 V3 0

2. Haiftu uiomaap GUrypbl, OrpaHUYeHHON JaHHBIMU JTMHUSMU:

y2=2y+x2=0,y> —4y+x2=0,y = %, x = v/3x. Crenath yepTex.

3. Boramcnts [[f, (15x +302)dxdydz, V:y =x,y =0,z=0,z = x>+ y*,z = 4.
Cnenarb 4epTeK.

4. Borumcuts nosepxHocTHeIi unterpan [[fo (x +y + z)ds,
e S—noBepxHocTh X2 + y% +z2 =1,z > 0.

JemoHcTpanuonHblii BapuanT KP 8
Pa3zgen Ne 8. Pannl

© 0 . n—
T darcsin n_-l-l
1. ccnemoBaTh psijibl Ha CXOJUMOCTD @ Q) Z narctg™—,6) Z -
3n ns+2n-3
n=1 n=1
o xn—l
2. Haiit uHTEpBai CXOAUMOCTH CTEIIEHHOTO psijia Z —_—
n3"Ilnn

n=2

JemoHcTpanuonHblii Bapuant KP 9
Pazngea Ne 9. DiieMeHTHI TeOpuH (PYHKIIMHA KOMILIEKCHOM MepeMeHHO

1. BEISICHUTD, ABJIACTCS I aHAJTUTHIECKONH QYHKIMA W = z2 + z — i.
. . 3, .
Ecnu na, To HaliTH 3HaYeHUE €€ IPOU3BOJAHON B TOUKE Zy) = — SHi

2. BBIYuCIUTh HHTErpall

zdz
gg (z—-2)3(z+4)’

rae ['— okpyxHOCTS |2 — 3| = 6.

JdemoncTpaunonnsiii Bapuant KP 10
Pa3znen Ne 10. Teopusi BeposiTHOCTEl M 3J1eMEHTHI MATEMATHYECKOH CTATHCTHKHU
Tema 10.1. djieMeHTHI TEOPUM BEPOATHOCTEM

1. IIpow3BOJACTBEHHBIE MOIIMHOCTA TPEeX 3aBOJOB OTHociTCS Kak 2:5:3. IlpomeHt Opaka
cooTBeTcTBeHHO: 2%, 3%, 2%. CnyuaiiHo B3sTOe H3JENHE OKa3aduch OpakoBaHHBIM. Haiitu
BEPOATHOCTH TOTO, YTO OHO M3TOTOBJICHO HA TIEPBOM 3aBO/IE.

2. 3ajaH 3aKOH paclpeaeeHusl AMCKPETHOM cay4yailHON BEIUYnHBI X:
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X, 0.7 0 0.2 0.3 0.8

L

p, 0,04 0,06 0,2 0,5 Ps

Haiitu ps, M(3X+5).

3. JluckpeTHas ciiyyaiiHas BeIMYMHA X— YMCIO HEUETHBIX YHMCEN MPH OpPOCAHMU JABYX HUIPATBHBIX
kocteil. CoCTaBUTh 3aKOH pacnpeneseHus X.

4. 3anana ¢pysakuus pacnpenenenuss HCB X:

0, x <1
F(x) ={A(x*+x—-2),1<x<3;
1, x> 3.

Haiitu 4, f(x), P(X € (1,5;2,5)).
5. Cnydaiinast BennuuHa X pacrpezesieHa no HopmMaibHomy 3akoHy X ~N(9; 5). Haiitu BeposTHOCTB
OMAIaHKst ATOM CITydJaiHOM BeIUInHbl B naTepBai (4; 15).

JemoncTpanuonnbie BapuanTel KP (3aounast popma o0yuenns)

JemoncTpanuonnblii Bapuant KP 1

1. Pemmth cuctemMy TUHEHHBIX anreOpandecKux ypaBHeHUI MeTonoM ["aycca
2x1 +7x5, +3x3+ x4 =6,
3x1 + 5x5 + 2x3 + 2x, = 4,
Ox1 +4x, +x3 + 7x4 = 2.

2. Jlaubl KoopauHaThl Touek A4 (4,2, —5), A,(0,7,2), A3(0,—2,7), A4(4,5,0) .

Hanucarts:
a) ypaBHEHHUE IIIOCKOCTU A A,A5,
0) ypaBHEHUS NPSIMOM, IEPICHIUKYJIAPHOH MII0CKOCTH A1 A, A3 M IPOBECHHOM U3 TOUKU Ay;
B) HailTu yron Mexay npsamon A, A, u ninockocteio A;4,453.
3. Hanmcarb ypaBHEHHE KPUBOM, KaXaasi TOUKa KOTOPOIl HAXOIUTCS HA OIMHAKOBOM PACCTOSIHUU OT
Toukd F(2,2) u ot ocu Ox. Onpesienuth, Kakas 370 JuHust. CIenaTh 4epTex.
4. JlTaHO KOMIIJIEKCHOE YHCJIO Zy = i
' 07 1-iv3
3anucaTh YUCIIO Zy B adreOpandecKoi U TPUrOHOMETpUUIECKOr (popmax.

5. Haiitu npenens! GyHKUIUHN, HE TIOAB3YACh paBuiioM Jlomurans:

2x%—8x+7 im 1-vV1-3x2

x—00 X2+4x-3 x—0 x2
6. HaiitTi mpon3BoIHbBIC TaHHBIX (PYHKITAMN:
x = arctgt,
. 2x+4
a) y = Insin——; 6) { Vitt
1—-x y

T

7. HaliTu HeomnpeieIeHHbIE UHTETPAJIbI:
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a) [ % dx; 6) [ (1 + 3x?) sinx dx.
8. Berauciuth miomaas Gurypsl, OrpaHUHYeHHON KPUBBIMU

y=4—-x*uy=x*-2x.

JemoHcTpanuoHHblil Bapuant KP 2

x+y
x—y

1. Haiitu o0imee pereHue ypaBHeHuUsS y' =
2. Haiitu pemenue 3amaun Koum y" — 2y’ = 2e*, y(1) = -1, y'(1) = 0.

3. CocTaBuTh ypaBHEHHS KacaTeJIbHOM INIOCKOCTU M HOPMAJIU K TOBEPXHOCTU
z = x% + xy + y? B Touke My(1;2; 7).

4. I3MeHUTh NOPSIIOK UHTETPUPOBAHUS

V3 2-Va—x2 2 Va—x2
fdx f flx,y)dy + fdx f f(x,y)dy.
0 0 V3 0

5. Beraucnuth mIomajab, OrpaHUYCHHYIO JTWHUAMM:

y2—=2y+x2=0,y’ -4y +x%>=0,y = %, y = \/3x. Cenath ueprex.

3y

nn+1)

n=1
7. B ypHe 3 GenbIx u 5 yepHBIX M1apoB. 13 ypHBI BRIHUMAIOT OJJHOBPEMEHHO JiBa mapa. Kakoe

6. HaiiTi 0611aCTh CXOIUMOCTHU CTETICHHOTO psifa

coObITHE O0JIee BEPOIATHO: A— MIAphI OJHOTO IBETA; B— IMaphl pa3HBIX [IBETOB?

8. 3a7aH 3aKOH pacnpeeseHUs] JUCKPETHOM CIIy4YalHOW BEJTMYMHBI X:

Xi 1 2 3 4 5

Di 0,1 0,2 0,4 0,2 0,1

Haiitu M(X), M(3X+2), D(X), D(2X—4).

MeToanuyeckne yKa3aHusi Mo 0()OPMIICEHHI0 KOHTPOJIbHBIX Pad0T 00y4alomUXCa M0 3204YHOM
dpopme

KonTponbHble paboThl AOMKHBI OBITH O(POPMIIEHBI B COOTBETCTBUH C HHMKEU3JI0KEHHBIMU
IIpaBUJIaMU:
1) KaXay10 KOHTPOJIbHYIO Pa0OTy CIIEAYET BHINOJHATH B OTAEIBHOW TETpaau YepHWIaMHU JH0O0ro
[[BETa, KPOME KPaCHOT0, OCTABJISIS TIOJIS IJIsl 3aMEUYaHHH PEIlCH3EHTa;
2) Ha 00JIOKKE TeTpaau JODKHBI ObITh HANMCaHBl (DaMIIIMS M WHUIIUAIBI O0ydJaromierocs, mudp,
HOMEp KOHTPOJIBHON pabOThl U Ha3BaHHUE TUCITUTLINHBI,
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3) DO KHBI OBITH BHIMIOJHEHBI BCE 3aaHUS CBOETO BapuaHTa (paboThl, CoJIep KaIlue He BCE 3a/IaHMUs,
a TaKKe CoJeprKallue 3aJaHtsl Ipyroro BapuaHTa, He 3aCUMTHIBAIOTCS);
4) 3agaun B paboTe Ha/l0 pacrosarath B MOPsIKE BO3PACTAaHUsI HOMEPOB, COXPaHssl HyMepalHuio;
5) mepen penieHMEM KaKIOW 3aJaud HY>KHO BBIIIHCATh MOJHOCTBIO €€ YCIOBHE; PELEHUE 3aaad
clleflyeT u3jaraTb HMOJAPOOHO, OOBSACHAS BCE NEHCTBHS IO XOJIy PEUICHUs W Jeias HeoOXOIuMble
YEPTEXKH;
6) peKOMEHYEeTCsl OCTaBJIATh B KOHILE TETPAAW YUCThIE JIUCTHI Ul UCIPABJICHUIN U ONOJIHEHUH B
COOTBETCTBUH C YKa3aHUSMHU pEIeH3eHTa (BHOCUTH HCIIPABJICHUS B caM TEKCT paboThl mocie eé
PELIEH3UPOBAHUS 3AIPEIIACTCS);
7) mocie TOJIy4YEeHUsT HE 3auTEHHOH, MPOpELEeH3WPOBAHHOM pabOThl OOYYarOIIMMCS TOJIKEH
UCIPAaBUTh BCE YKA3aHHBIE PELIEH3EHTOM OIIMOKU U HEIOUETHI B TOM Xe TeTpajay Moce ClIOB padoTa
HaJ OIIHOKaMHU;
8) K 3K3aMeHy JOITyCKaloTCsA TOJIBKO T€ OOydarouiuecs, KOHTPOJIbHbIE Pa0OThI KOTOPHIX 3aUTEHbI
PELICH3EHTOM.

Tak kak Ha pereH3UpOBaHNE KOHTPOJIBHON pabOThl NPENoIaBaTeI0 OTBOAUTCS JIBE HEAEIH, TO
3aJJaHUs CJeIyeT BBICHUIATh HA MPOBEPKY 3a0JIaroBpeMEHHO. 3ayTeHHbIE pabOThl OCTAIOTCA Y
pELIEH3eHTa U XpaHATCs Ha Kadenpe.

3) Hoknan
Kpumepuu oyenxu Konuuecmeso
mem
® COOTBETCTBHUE COAEPKAHUA IOKIIAIA TEME 22

® TPaMOTHOCTH M KaU€CTBO M3JIOKECHUS MaTepraa
® CaMOCTOSATEIHLHOCTH BHITIOJIHEHHS pa0OThI, TIIyOMHA MPOpabOTKH MaTepuaa

® OTBCTHI HA JONOJHUTEIBHBIC BOIIPOCHI IO COACPKAHUIO TEMbI

IIpumepHBbIE TEMBI A1 T0KJIA10B:
HexkoTtopsble mpreMsl penieHust anredpanyeckux ypaBHeHUN BBICIIMX CTEICHEH.
Teopust nenmumoctu. Anroput™ EBkinuaa.
CoOcTBeHHBIC YiClia U COOCTBEHHBIE BEKTOPHI MaTPUII.
[TpeoOpa3oBaHue 1eKapTOBBIX KOOPAMHAT HA INIOCKOCTH.
OnTuyeckue CBOMCTBA JIMHUN BTOPOTO MOPSIIKA.
YpaBHEHMS KPUBBIX BTOPOTO MOPAKA B MOJIAPHBIX KOOPAWHATAX.
[Tpunoxenus quddepeHInaTbHOTO HCYUCICHNUS QYHKIIMHA OTHON TIEPEMEHHOM.
Meton noJIOBUHHOTO AETIEHUS OThICKaHUS KOpHEH (QyHKIUH.
Metoa Xop1 OTBICKaHUsI KOPHEH (PyHKITHH.
. MeTtox kacaTelbHBIX OTHICKAHUS KOPHEH (YHKIIUH.
. Meroa npsAMOyTrOJIbHUKOB.
. @opMmyJta Tpanenui A BEIYUCICHUS ONPEAECIEHHBIX HHTETPAJIOB.
. ®opmyna CumrncoHa.
. YCIIOBHBII 3KCTPEMYM.
. 3agaum, cBoadIecs K AuQQepeHIInaIbHbIM YPaBHEHHUSIM.
. UnclIeHHOe MHTErpUpOBaHNE OOBIKHOBEHHBIX AU ()epeHIINaTbHBIX YPAaBHCHUM.
. I'padsr.
. 3agaya o KpaTyauileM MmyTH.
. DJIeMEHTBI TEOPUU MacCOBOTO OOCITYKUBAHHUSL.
. TpancnoptHas 3amaya.
. K ncropun Teopun ciyyailHbIX IpOLIECCOB.
. MeTo HaMMEHBIINX KBAJPAaTOB.

VXN R WD —
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4) Dx3ameH
Kpumepuu oyenxu Konuuecmeo Konuuecmeo
8apUAHTO8 80NPOCO8 U
bunremos 3a0anutl
® TPaMOTHOCTb U JIOTUUYECKASI MMOCIEA0BATEILHOCTD 20 2 TEOPETUYECKUX
BOIPOCA,

U3JI0KEHUsl MaTepuraia

® TOYHOCTH MCIIOJIb30BAHUS MaTeMaTHUYECKON
TEPMHUHOJIOTHN U CHMBOJIMKHU

e 3HaHHE U MOHMMAaHHUE TEOPETHUECKOTO COJEPKaHUs
Kypca

® MPaBWIHHOCTH M1 OOOCHOBAaHHOCTH PEIICHUN

¢ chopMHPOBAaHHOCTH HEOOXOUMBIX MPAKTHUECKUX
YMEHUU

8 TUIOBEIX 3aJga4

TeMbl 111 BOPOCOB K IK3aMeHy M0 y4eOHoi Jucuuniaiune MartemaTuka (nepBblii ceMecTp)

1. OnpenenuTeny U UX CBOMCTBA.

2. Martpuupbl, AeicTBus HaaQ MatpuriamMu. CBOMCTBA ACHCTBUI HAJl MaTpULIAMH.

3. OOparnas marpuna. PerieHre MaTpUYHbBIX YPaBHEHUH.

4. CucreMbl JIMHEWHBIX anreOpandeckux ypaBHeHud. Teopema Kpamepa.

5. Panr marpunsl. Teopema Kponekepa-Kanennu. Meton 'aycca.

6. KowmmiekcHble uncia U IeUCTBUS HaJ HUMMU.

7. Mmuorouiensl. PaznoxeHne MHOrOYwIeHa Ha MHOKHUTEIH.

8. Tlpocreiimue npoOoHO-parmoHanbHbIe GyHKIINH. Teopema o pa3oKeHUH MPaBHIIBHONW TPOOHO-
panroHanbHON (PYHKIMU Ha CYMMY MTPOCTEUIIHX.

9. JlunelHble onepanyu HaJl BEKTOPAMH.

10. CkansipHO€ IpOM3BEICHUE JIBYX BEKTOPOB U €r0 CBOICTBA.

11. BekTopHOE MPOU3BEICHHUE IBYX BEKTOPOB U €r0 CBOMCTBA.

12. CMmemaHHOE IPOU3BEEHUE TPEX BEKTOPOB U €TI0 CBONCTBA.

13. InockocTh. Pa3znuynble BUIbI ypaBHEHHS TJIOCKOCTU. B3auMHOE pacronoxkeHue AByx

IIJIOCKOCTEN. PaccTosiHME OT TOUKH 10 IIIOCKOCTH.

14. Ilpsamas nuHMS B mpocTpaHCcTBe. Pasnnunble BUAbl ypaBHEHUH. B3auMHOE pacioyiokenne
IPSIMBIX B IPOCTPAHCTBE.

15. B3anMHO€E pacnoiokeHne IpsIMON U MJIOCKOCTH.

16. Ilpssmas 1MHMS HA IJIOCKOCTH.

17. KpuBble BTOpOTO MOpsiIKa.

18. IToBepXHOCTH BTOPOTO MOPSIAKA.

19. Ilpenen ¢hyHKIMU o1HOM TIepeMeHHOM. OTHOCTOPOHHUE TIPEIEIIBI.

20. beckoHewHO Majbie U 0ECKOHEUHO OO0JbINe (GYHKIIUN U UX CBOMCTBA.

21. CpoiicTBa npeaenoB. JleicTBus ¢ mpeaeaaMu.

22. 3ameyartelibHbIC MIPEACIIbI.

23. HenpepsiBHOCTB (yHKIMH B TOuke. JlelcTBUs ¢ HenpepbIBHBIME (pyHKIMsAMH. Kinaccuukarus
TOYEK pa3pblBa HEMIPEPHIBHOCTH.

24. TlpousBoanas ¢yHKuuu. ['eoMmeTpruuecKuii CMbICT POU3BOTHOM.

25. Tabmuma npousBoaHbIX. [IpaBuna quddepenniupoBanus GyHKITHI.

26. Muddepennman GyHKIIIM.

27. Ilpou3BOIHBIE BBICILIUX MOPSIKOB.

28. NuddepenumnpoBanre GyHKINH, 3aJaHHON MapaMeTPUIECKU, 3aIaHHON HESBHO.

29. IlpaBuno Jlonurans.
30. ®opmyna Teinopa.
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31. Kpurepuit noctosHCcTBa GYHKIIUU. Y CIIOBHS BO3pacTaHUs U yObIBaHUS (DYHKITUU.

32. Dxcrpemymbl pyHkMu. HeoOxoaumelil nmpusHak skcTpemyma. JlocTaTouHblil IpU3HaK
KCTpeMyMa (HYHKITHH.

33. Bemykiocts rpaduka pyHkimn. JloctarouHble MPU3HAKK BBITYKIOCTH Tpaduka GyHKIHHN
BBepxX U BHU3. Touka nepernda rpaduka GyHKIuu.

34. AcumnroTsl rpaduka Gynkmid. I'papuxu GyHKImiA.

35. IlepBooOpa3Has u ee cBoricTBa. HeompepeneHHbIN HHTErpajl M €ro CBOMCTBA.

36. 3ameHa nepeMEeHHON U UHTETPUPOBAHUE 110 YACTAM B HEONPEECIEHHOM HUHTErpase.

37. aTerpupoBaHue parmOHATBHBIX (YHKIIAM.

38. UnTerpupoBanue UppaluoHaIbHbBIX (YHKINH.

39. MaTerpupoBaHrie TPUTOHOMETPUIECCKUX (PYHKITHH.

40. OmpenenieHHBINH MHTErpall U ero cBoiicTBa. Teopema HeioToHa-JleitbHuma. 3aMeHa nepeMeHHoM
Y MUHTETPUPOBAHME 10 YACTSIM B ONPEAEICHHOM HHTErpale.

41. HecoOCTBeHHbIE HHTETPAJIBI.

42. IlpunoxxeHust onpeaeaeHHbIX HHTErPAJIOB.

TeMbl 17151 BOIPOCOB K IK3aMeHY 110 y4eOHoil tucuuninde MaremaTnka (BTOpoi cemecTp)

1. ®OyHKIUM HECKOJbKUX rmepeMeHHbIX. [Ipenen pyHkimu, HenpepbIBHOCTD. [IoHATHE YacTHBIX
MMPONU3BOJHBIX.

2. HNuddepenumpoBanue cioxubx GyHkiui. duddepennupoBanve GyHKIMM, 3aJaHHBIX B
HCIBHOM BHUJIC.

3. UYacTtHble MpOU3BOAHBIE BRICUINX MOPAIKOB. Teopema 0 cMelIaHHbIX POU3BOIHBIX.

4. DKcTpeMyMbl (PYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

5. Teomerpuueckue MPUIOKEHUS: YpaBHEHHE KacaTeIbHOU K TUHUH B IPOCTPAHCTBE, ypaBHEHUE
KacaTeJIbHOU TNIOCKOCTH K MTOBEPXHOCTH.

6. JluddepennunanbHbie ypaBHEHHSI TIEPBOTO MOPSIIKA.

7. duddepeHnnanbable ypaBHEHHUS BBICIINX MOPSAKOB, JOMYCKAIOIINE TOHMKEHNE TTOPSIIKA.

8. JIOAY n-ro nopsinka. CpoiictBa pemienuit JIOHAY n-ro nopsiaka.

9. JIOZY n-ro mopsiaka ¢ HIOCTOSHHBIMU K03 urmeHTamu.

10. JIHAY n-ro nopsanka. Meros Bapuanyiy NpOU3BOJIbHBIX TOCTOSHHBIX.

11. JIHAY co cnenuanbHOM NpaBoi YacThIO.

12. Cuctemsl nudpepeHIraTbHBIX YPaBHCHHM.

13. IBoitHoit unterpan. Onpezesenne u cBolcTBa. Briuncienue ABOMHOro UHTErpaa B
JEKAPTOBBIX KOOPJAUHATAX.

14. Tpolino#t unterpan. OnpeneneHue U CBONCTBA. Boluncienue TpoitHOTo HHTErpasia B
JEKAPTOBBIX KOOPAUHATAX.

15. 3ameHa nepeMeHHBIX B ABOMHOM HHTerpase. [lossipHbie KOOpIMHATHI.

16. 3amena nepeMeHHOM B TpoiiHOM uHTerpaie. [mwmanpudyeckue koopauHatel. Chepuueckue
KOOpJUHATBHI.

17. IlpusioxeHusi KpaTHBIX UHTETPAJIOB.

18. KpuBonuHelHblE HHTETPAJIbl IEPBOTO U BTOPOTO po/ia U UX CBOICTBa. Brruncienue
KPUBOJIMHEWHBIX HHTETpaJIOB. CBsA3b MEXYy KPUBOJIMHEHHBIMU UHTErPajJaMy EPBOTO U
BTOPOTI'O poAa.

19. ®opmyna ['puna.

20. Onpenenenne ¥ BBIYUCIEHUE TOBEPXHOCTHBIX MHTETPAJIOB IIEPBOT0 U BTOPOro poaa. CBsa3b
MEXy MOBEPXHOCTHBIMU MHTETPAJIAMHU [IEPBOTO U BTOPOTO POAA.

21. ®opmyna Ocrtporpaackoro. ®opmyna Crokca.

22. Yucnoseie psanbl. HeoOxomumplid TpU3HAK CXOAUMOCTH psfa. JlocTaToOuHbBIN TPU3HAK
pacxoaMMOCTH pAJa.

23. Ilpu3Haku CXOOUMOCTH MOJO0KUTEIBHBIX YHUCIOBBIX PSAIOB.

24. 3naKkornepeMeHHbIe psbl. 3HaKouepeayroumecs paasl. [Ipusznak JleOuuna.



25.

26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.

37.

38

41.
42.

43.
44.
45.
46.

47.
48.
49.
50.
51.

52.
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@OynkuuoHanbHble psiibl. CrenenHsle psabl. Teopema 06 061acT CXOAUMOCTH CTEIEHHOTO
psna.

Paawr Teitnopa. Psast Maknopena.

I'apMOHHKY ¥ UX CBOWCTBA.

Psaaer @ypee.

[Tonatne QpyHKIUN KOMIUIEKCHOM nepeMeHHOM. [loHsATHE npeena u HePephIBHOCTb.
JuddepennmrpoBanne GyHKIIMN KOMIIEKCHON niepeMeHHou. Y cnoBus Komu-Pumana.
WuTerpupoBanue GpyHKINN KOMIUIEKCHOW NEPEMEHHOM.

DneMeHTbl KOMOMHATOPUKH.

OCHOBHBIE NIOHATHUS TEOPUHU BEPOSTHOCTEN.

Kiaccuueckoe onpeneneHrne BEpOSTHOCTH CIIy4aifHOTO coObITHs. ['eomeTpuueckas
BEPOSATHOCTb.

BeposTHOCTE CyMMBI COOBITHIA.

YcnoBHas BEpOSTHOCTh. BeposTHOCTE pou3BeeH s AByX coObITHid. He3aBucumMele u
3aBUCUMBIE COOBITHSL.

®opmyna nonHoi BepoaTHocTU. PopMmyina balieca.

. [ToBrOpenue ucnbiranuii. Dopmyna bepHymn. AcumnroTudeckue GopMyJbl.
39.
40.

Oynkuus Jlamaca u ee cBoMcCTBa.

Huckpetnbie ciyvaitabie BenuuuHbl (JJCB). Uucnossie xapakrepuctuku JJCB. Bumabt
pacnpenenenuii J{CB.

HenpepsiBabie cinyuaiinbie Bennunabl (HCB). ®ynkmus pacnpenenenus HCB u ee cBoiicTsa.
[InotHocTs pacnpenenenus HCB u ee cBoiictBa. Uncnossle xapakrepuctuku HCB. Byl
pacnpenenenniit HCB.

HopmanbeHoe pacnipenenenie 0JHOW Cily4YalHOM BEJIMYUHBL.

UucnoBble XapaKTEPUCTUKU CUCTEMBI CITyYalHBIX BEJIMYHH.

KoaddutimeHT xoppensuuy u ero CBONCTBa.

enu u 3a1aun MaTeMaTUYECKON CTATUCTUKH. OCHOBHBIE TOHATUS.

ToueyHbIe OLICHKH.

Bri6opounoe cpeanee. Beibopounas aucniepcusi. Hecmeménnast BeIOOpoUHas 1UCHepCcHsl.
HHTepBanbHbIE OLICHKU.

YpaBHEHUs BEIOOPOYHOM JTMHEHHON PErPECCHH.

Cratuctuyeckas mpoBepKa rUIoTe3.

. 2
Kpurepnii cornacust )~ .
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[IpumepsI SK3aMEeHAIIMOHHBIX OUIIETOB

Hosropoackuii rocynapcrBeHHblii yHuBepcuTeT uMeHu SIpociaasa Myaporo
Kadenpa npuknaaHoii MaTeMaTHKH ¥ HHQOPMATHKHI

JK3aMeHAUMOHHBIH OuteT Ne (
VYuebHas qucnuiuinHa MaTteMaTnka (MepBLIi ceMecTp)

J71st HaripaByieHHs MOATOTOBKH (CHEIIMAIbHOCTH)
23.03.31 DkcnayaTamus TPAHCIOPTHO-TEXHOJI0THYECKHX MAIINH U KOMILJIEKCOB

T 2

1. Haiitu matpuny (_01 i _21) (_12 (1)) .

2. BquI/ICJII/ITL_HJIOHlaz[L rapaiienorpaMma, HOCTPOEHHOI'0 Ha BEKTOpax a U b, rae
a=2p—q b=p+371pl=3 13l =2.(79) ="/,

3. Hanucatb ypaBHEHHE IIJIOCKOCTH, POXOAAIIEHN Uepe3 TpHU 3aJaHHbIE TOUKU
M;(-1;0;3), Mp(—=2;1;3), M5(2; 2; 1).
4. TIpuBecTH K KAHOHMYECKOMY BUJLy yPAaBHEHME JIMHUH X2 + y2 — 4y + 6x = 0.
Onpenenutsd Tun auHuU. CaenaTb CXeMaTUUECKUN YEPTEK.
1-V1-2x2
x2 )
6. Haittu npousBoanyro ¢pyukiuu y = In(1 — V1 — e?X).
7. HaliTu HeolpeieIeHHbIE NHTETPaIbl:

a) [(x — 2)sin3xdx; 6) fln(x+1)d

5. Haiitu npenen GpyHKImn lir%
X—

x%-1
2x—4
9. JleficTBHSI ¢ KOMITJICKCHBIMH YHCIIaMH B anreOpanyeckoi popme.
10. IIpunioxeHus: onpeaesieHHOTO HHTErpajia K TeOMETPHUH.

8. HaiiTi mpoMexyTKi MOHOTOHHOCTH (DYHKITUH Y =

[MpunsTo Ha 3acenannu kadeaps! « » 20 r. IIpoTtokon Ne
3aBenyronuii kKaenpo (®UO)
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Hogropoackmnii rocy1apcTBeHHbIH yHUBepcHTeT HMeHHU SIpociasa Myaporo
Kadenpa npuknaaHoi MaTeMaTHKH ¥ MHQOPMATHKHI
JK3aMeHAUMOHHbIH OmiteT Ne (
VYyebnas mucuniuinaa MaremMaTHka (BTOPOi cemMecTp)
Jli1st HaTIpaBJIeHHS TTOATOTOBKH (CTIETIHAIEHOCTH)
23.03.03 Dkenayaranus TPAHCIOPTHO-TEXHOJOTHYECKHX MAIIMH M KOMILIEKCOB

.- - Vnd 4+
. YICCJIeA0BaTh pAd HA CXOOAUMOCTH T .
P — Vn? + 4n
-1 0 0 0
2. I3MeHUTb NOPSAA0K HHTETPUPOBAHUS j dy f f(x,y)dx + jdy j f(x,y)dx.
-2 —J/2+y -1 =y

3. BBIYUCIUTH MIIOIIA1b, OTPAHUYCHHYIO JIMHHUSIM:

y2+x2—6y=0,y>+x%>—-2y =0,y =x,x = 0. Caenars 4epTex.

4. HaifTi TpOM3BOJIHYIO U B TOUKe M, I10 HaNpaBJIEHHIO BeKTOpa [:

u=z%+2arctg(x —y), My(1;2;1), [ = (1;2; =2).

5. Haiitu perrenue 3agaun Komm: y' + % =x%,y(1) = 1.

6. YKa3aTh BHJ 4aCTHOTO perenus auddepeHnuansaoro ypasaenus y'' + 4y’ — 5y = e?*,

7. I3 ypHBI, copepkalliel 5 KpacHbIX M 2 YEpHBIX 11apa, epesiokeH | map B ypHy, coaepxalryto 4
6enbIx, 3 yepHbIX U 4kpacHbIX. [1lap, BEIHYTHIN TIOCIIE ATOTO U3 BTOPOI YPHBI, OKA3aJICsl YEPHBIM.
Haiitu BeposSTHOCTH TOT0, 4TO OBLT MEPETIOKEH YEPHBIH IIap.

8. 3a7aH 3aKOH pacnpeeeHus] JUCKPETHOM CIIy4yaHOW BEJTMYMHBI X:

Xi -0.3 0 0.3 0.5 0.7

Di 0,1 0,2 0,1 0,3 Ds

Haittn Ps, M(3X+5).

9. Heo6xoauMmblii MpU3HAK CXOIUMOCTH psia.

10.®opmyna baiteca.

[MpunsTo Ha 3acenannyu kadeaps! « » 20 r. IIpotokon Ne
3aBenyronuii kadenpon (®UO)

Bce marepuarsl 1715 IpoBeeHHSI TPOMEKYTOYHOTO KOHTPOJIA XpaHsTcs Ha Kadepe.
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[Ipunoxenue b
(o0s13aTenbHOE)

Kapra yuebHo-meroanyueckoro obecneyeHns

Yueonoit qucounmiauael (Moxyas) Maremartnka

1. OcHoBHas nuTepaTypa

: Bubauorpaduueckoe onucaiue w3 aHus
~ (aBTOp, HAWMEHOBAHME, BHJ, MECTO U FOJ M3AaHHs, KOJI. CTP.)

Kom. 9k3. B

6u6:1. Hosl'Y

ITeyaTHbIE HCTOUYHHKH

1. llumaues B. C. Beiciras maTemaTnka: yuebHoe nocodue 1ns By30B. - 8-€ U311,
crep. - Mockga.: Beicias mkona, 2007, - 479, [1] c.: mn. - Vkas.: ¢. 455-463. —
ISBN 978-5-06-003959-7. — (crepeorni: 1990-2007 1)

235

2. MuckyHos H. C. AugdepeHumanbHoe i HHTErPalibHOE HCHHCTEHUA: yuebHoe
nocobue ans By3os: B 2 1. T.1. - M3n. ctep. - Mocksa: Murerpan-IIpecc, 2002. —
415c. - ¥kaz.: c. 410-415. - ISBN 5-89602-014-7. - ISBN 5-89602-012-0.

29

3. Muckysos H. C. JuddepenuuanbHoe 1 HHTErpalibHOe HCUUCIeHHA: yueOHoe
nocobue aas By3os: B2 T. T. 2. - M3n. ctep. - Mocksa: Uurerpan-Ilpece, 2002. —
544c. - Vkas.: ¢. 535-544. - ISBN 5-89602-014-7. - ISBN 5-89602-013-9.

29

4.bepman, I'. H. COopHuK 3a1a4 110 Kypcy MaTeMaTH4ecKoTo aHanusa @ yuebHoe
nocodue. - 22-e u3n., nepepad. - Canxr-letepOypr : Ipodeccus, 2004. - 432¢. -
(2002,2003 rr)

124

5. 'mypman B. E. PykoBoACTBO K peLleHuio 3a1ay 1o Teoprui BEPOSTHOCTEH U
MaTeMaTH4YecKoii ctarucTuke: yuebHoe. nocoOue Uia CTYACHTOB BY30B. - 6-¢
u3A., Jon. - Mockga. : Beicmas mkona, 2002, - 403, [1] c. - ISBN 5-06-004212-X

91

DNEeKTPOHHBIE pECyPChl

1.Ilanaesa C. A. KomniekcHble yncaa: metoanyeckue ykasanus./ Hosl'Y um.

Spocnasa My aporo. - Benuknit Hosropon, 2018. - 17¢. — URL: B Tex
https://novsu.bibliotech.ru/Reader/Book/-3770
2. lHanaesa C. A. DneMeHTbl aHaJIMTHYECKOH NreOMETPHM B MPOCTPAHCTBE.
Yacts 1: meTonmueckne ykazanua./ Hosl'Y um. fpocnasa Myaporo. - Beaukuit BabinicTex
Hosropon, 2018. - 16¢c. — URL: https://novsu.bibliotech.ru/Reader/Book/-3771
3. lanaesa C. A. DaeMeHTbl aHATIMTHYECKOI reoMeTpUu B MPOCTPAHCTRE.
Yacte 2: Mmetonuueckue ykazanus./ Hopl'Y um. Spocnasa Mynporo. - Benukuit
Hosropogn, 2019. - 19¢. — URL: https://novsu.bibliotech.ru/Reader/Book/-3772 bubnuoTex

2. JlonmonHUTeIbHAS JUTEpaTypa

. bubauorpaduueckoe onucanie u3aanus
(aBTOp, HAUMEHOBANHE, BHJ, MECTO U rOi U3LaHUs, KOJ. CTP.)

IleuyaTHbIE HCTOYHHKH

1. I1. E. Janko Bbiciias MateMaTHKka B y IpaKHeHUIX M 3amadax: B2 4. Y. 1/
A.T'. Ilonos, T. 5. Ko:xesHukosa. - 7-¢ 131, ucnp. - Mocksa.: OHHUKC: Mup u
O6pasosanue, 2008. - 368 c.

10

Hoearopoackui rocynapcTeeHHeIi
yHWBapcuTeT uM. Apocnasa Myppore

Hayunas 6ufinporexa
Cexrop ygera
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2. I1. E. Tauko Bblciuas MaTeMaTHKa B yNPAKHEHHUAX U 3ana4ax (82 4. 1. 2/
A.T.Tlonos, T. 5I. KoxkeBuukosa. - 7-¢ u3i., ucnp. - Mockea.: OHUKC: Mup u 7
Ob6pazosanue, 2008. - 448 c.

3. lanaesa C. A. Ynciosble psiabl: MeTOANYeCKHe yka3aHus. / Hosl'Y uM.
Spocnasa Myaporo. - Bestukuit Hosropoz, 2005. - 48 c. - bubawmorp.: ¢. 47., 300
3K3. — TeKcT : aneKTPOoHHBIH // Basa JaHHbIX 31eKTPOHHOH GuOiInoTeuHOM 16
CHCTEMBI By3a «DJieKTpoHHbIH unTanbHblii 3a1-bubnnoTex», — URL :
https://novsu.bibliotech.ru/Reader/Book/-316

ButnnoTex

4. Llanaepa C. A. Crenenusie psijbl. Paast Teiopa: Meroauueckne ykazanum./
Hosl'Y um. Spocinasa Myaporo, - Beankuit Hosropoz, 2009, - 38. [1] ¢. -
Bubnnorp.: ¢. 37.. 200 9x3. — Texer : amekTpoHHbI // ba3a NaHHEIX 3IEKTPOHHO#H
OHOIMOTEUHOIT cHCTeMbl BY3a « DNIEKTPOHHbBIH YHTAIbHLIH 3a1-budnuoTexy. — 15
URL:
https://novsu.bibliotech.ru/Reader/Book/-332
https://novsu.bibliotech.ru/Reader/Book/-314

BubnuoTex

DNIeKTPOHHBIE PECYPCHI

lanaepa C. A. [TpsAmas JMHUA HA IOCKOCTH: MeToauYecKue yKkasanusi. /Hos['Y
um. Spocnasa Myaporo. - Benankuit Hosropoz, 2018. - 21¢. - Teker :
3JIEKTPOHHBII // baza naHHbIX 31€KTPOHHOH OMOIMOTEYHO# cucTemMbl By3a
«DNeKTPOHHBIH YnTalbHbIil 3an-bubanoTex». —URL:
https://novsu.bibliotech.ru/Reader/Book/-3769

ButnuoTex

3. Uudopmanuonnoe odecrnevenne MOoIyist

HaumenoBaHue pecypcea
Jorosop

IpodeccnoHaibHbie 6a3bl JAHHBIX

Cpox
AoroBopa

Ba3a naHHbIX 21eKTPOHHON OMOMNOTE HOIT CHCTEMBI BY3a

v e o -
«INeKTPOHHBIT unTaNbHbIT 3a1-bubanoTex» Mprorop Ne BT-36/11 0t

OeccpouHblii

] 17.12.
https://www.novsu.ru/dept/1114/bibliotech/ 7122014
DieKTPOHHBIH KaTajaor HayyHo# dudanoTteku baza cobcTBeHHOM "
i ; GeccpoyHbIi

http://mars.novsu.ac.ru/MarcWeb/ reHepaLuu
Basa JaHHbIX IeKTPOHHO-0HONNOTEHHOI CHCTEMbI

) e R ) - B OTKPBITOM J0CTYTIEe -
«HaunonansHas iekTponnas oudmnorexar hitps://H30.pd
DnextpoHHas 0aza naHHbix «M3nateancrso Horosop Ne 37/EIN(Y)21 ot

) ; 11.01.2022
Jlaue» https://e.lanbook.com 17.03.2021

HudopmauHoHHbIE CNIPABOYHbIE CHCTEMBI

HawoHansHblii nopran onnailt 00yuerms «OTKpbITOS

" o B OTKPLITOM AOCTYTNE
obpazosaume» hitps://openedu.ru p i

Obuiepoccuifckuii MaTemMaTH4ecKuii noprain
http://www.mathnet.ruw

B OTKPBITOM J0CTYTIE

IIposeperno Hb Hosl'Y

Hogroponckui rocynapcTReHHbIR

YHIBEPCHTET WM. Apocnasa Myaporo

Haysnan OupgpoTexa
CexTop yueTa '
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~A.C. Tarapenko
H.O.Pavpnus

20 I

3aB. kadepoit
noonuce_

A > _gerar

/
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IIpunoxenue B
(oGs3aTenbHOE)
JIner akTyanusanuu padoyei NnporpaMmsl
yuyeOHo# qucuunanubl MaremaTuka

Pabouas mporpamma aktyanmsupoana Ha 20 /20 y4ueOHBIH ro.

ITpotokon Ne  3acemanus kadeapsl OT « » 20
PazpaboTumk:
3aB. kadeapoii

Pabouas nporpamma aktyanusupoBana Ha 20 /20 y4eOHBIN roz.

[Tpotokonm Ne  3acemanust kKaeapsl OT « » 20 T.
PazpaboTtunk:
3aB. xadenpoit

Pabouast mporpamma aktyanmsupoana Ha 20 /20 y4ueOHBIH ro.

ITpotokon Ne  3acemanus kadeapsl OT « » 20
PazpaboTumk:
3aB. kadeapoii

IlepeyeHnb U3MeHEeHUI1, BHECEHHBIX B pa004yl0 NporpamMmy:

Howmep No u nata mpoTtokona CopeprxaHne n3MEHEeHUN

3aB.kadenpoii
M3MCHCHUS | 3acemaHus Kageapbl

ITonnuce
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