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Pabouas nporpamma aucumninmbl «BhiCLIasi MaTeMaTHKa» COCTABICHA B COOTBETCTBHU C
y4eOHBIM MUIAHOM 10 HampaBICHHIO MOAroToBKH 21.05.04 «'opHoe penoy, crenmanu3aims
«TpaHCMOPTHbBIE CHCTEMbI TOPHOTO TPOM3BOACTBAY st 2019 rona npuéma.

Cocrasurens: JlokroHos Uropnb KoncranTtunosud, nouenT kadenps! BbICIIEH MATEMATHKIL,

Padoyas nporpamma paccmoTpena u npunsiTa Ha 3acenannn KaQeaphl BBICIIEH MaTEMaTHKH.
Iporokon ot «10» anpens 2019 roga Ne 7

3asenyroinuii kadenpoit ~2 ~—~.~ Ymurun M.
ATiefiniicn) (®.1.0.)

Pabouas nporpamma corniacoBana ¢ BbimycKaomeii kageapoii “TpancrnoprHeie cHcTEMbI
H JIOTHCTHKA .

Iporokon ot «14» mast 2019 rompa Ne 11

" y I >
3asenyrowmuii kadenpoii /Zm Kongpaxun B.IT

(noanucop) (P.H.O)

Pabouas nporpavMma oxoGpena yae6Ho-meroauueckoii komuceneii JIOHHTY o crew-
ansHocTH 21.05.04 «["opHOe neno».

IIpotokon ot «30» mas 2019 rona Ne 5

Mpencenarens /};'// Bopuesckuii C. B,
(@H0)

B m o
Pabouas nporpamma npoxena wis 20 20 ropa npuéma Ha 3acenanum Kadenpol BbICIIEN
MaTeMaTHKH.

Mpotoxon ot « 20 » 0N 2020 romMe J
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3asenyrowmuii kadeapoii

Cornacosano ¢ Bemyckatowmeit kadenpoii “TpaHCHOPTHBIE CHCTEMbI H TOTHCTHKA .

3aBenyioinuii kadeapoit _
/ (MoanHeE) T H.O)

Pabouasi nporpamma npoaaena s 20 roja mpuéma Ha 3acefaHuu kadeaps! BwICLIEH
MaTeMaTHKH.

[IpoTokoun ot « » 20 ronma Ne

3asenytouniii kabenpoii

(HOIMHCE ) (PH.0)

Cornacosano ¢ Bbinyckaromieii kadenpoit “TpaHcnopTHBIE CHCTEMBI H OrHCTHKA .

3asenyromuii kadeapoii

(nosimce) (D.H.0.)



1. OBBEKT, HEJIb 1 3AJAYH OCBOEHUA INCIUITJINHBI

[enpro ocBOeHUsI yueOHON NUCHMIUIMHEI SIBISETCS: U3ydeHUE (PyHIaMEHTAIb-
HBIX 3HaHUU B 00JIaCTU MaTeMaTHUKHU, OCBOCHUE METOJIOB U CIIOCOOOB pEIIeHUs MaTe-
MaTUYECKUX 3a/iad, Pa3BUTHE JIOTUYECKOTO U aJITOPUTMUYECKOTO0 MBIIIUICHUS, OBJia-
JIEHUE€ OCHOBHBIMH METOJAMU MCCJICIOBAHUS, BHIPAOOTKA YMEHHSI CaMOCTOSTEIbHO
pacuMpsATh MaTeMaTUYECKUE 3HAHUS U TMPOBOAUTH MAaTEMATHYECKUM aHaU3 TMPHU-
KJIQJIHBIX 3a]1a4.

JlucuuIinHa paccMaTpPUBAET BONPOCHI:

1. HayuuTtsb CTyJIEHTOB:
— TEXHUKE BBINIOJIHEHUSI MATEMAaTUYECKUX OIEpalinii;
— BBIOOPY METO/Ia UCCIICIOBAHUS;
— pa3paboTke MaTeMaTU4eCKOW MOJIENN MPOIIeCCa;
— IIOBEJICHUIO PEIICHUS 3a/1a4 10 TPAaKTUUYECKOTO PE3YJIbTaTa;
— OCHOBHBIM MPUHIMIAM HHTEPIPETAIMUA TOJYYEHHBIX AHAIUTHYECKUX pe3yJibTa-
TOB;
— OILICHKE 00bEMa COOTBETCTBYIOIIEH PaOdOTHI, OLICHKE MOPSIAKOB BEJIMUUH U MPaBJIO-
MoA00OHOCTU KOHEYHOTO PE3yJibTaTa,;
— YMEHHUIO CaMOCTOSITEJIBHO JTOOBIBATH JOMOJHUTEIbHBIE 3HAHUS M0 JUCIHUILIMHE
BBICIIICH MAaTEMATUKH;
— TPUMEHEHHUIO CIPABOYHMUKOB, CJIOBapeil, TabJivil, COBPEMEHHBIX IaKETOB IIPO-
rpamM.

2. ChopMupoBaTh y CTYJICHTOB HaBbIKU MCIOJIb30BAHUSI TPUOOPETEHHBIX 3HA-
HUM B Oyy1ien npodeccuoHaIbHO-TPAKTUYECKON A TEIbHOCTH.

B pe3ynbTaTe 0CBOCHUS TUCHUILIIUHBI CTYACHT JIOJKEH
3HaTh:
— CIIOCOOBI HCCIIEIOBAHUS U PEIICHUS MaTEeMaTHIECKIX 3a/1a4;
— METO/IBI BBICIIICH MaTEeMATHKH U UX PEaTN3allii0 Ha KOMIIBIOTEPE;
— TIOHSTHS BBICIICH MaTEeMATHKH U X CUMBOJIUKY, 1 0003HAYEHUS;
— OCHOBHBIE (DOPMYJIBI BBICIIICH MAaTEMATHUKH ¥ MPABHUJIA X MPUMCHCHHS;
— OCHOBHBIC aJITOPUTMBI PEIICHHS CTAHIAPTHBIX 33]1a4;
— OCHOBHBIC METO/Ibl YHCIICHHBIX PACYETOB.
YMeTsb:
1. Ucnionb3ys 3HaHMS MO JUCHUTUIMHE:
— IPUMEHSThH MOHATHUS BICIIEH MATEMATUKU U UX CUMBOJIUKY;
— M0JIb30BaThCs (hOpPMYyJIaMu BBICIIEH MaTeMaTHKY;
— IPUMEHSTH OCHOBHBIE TEOPEMBI BBICIIEH MaTEeMaTHKU;
— pelath CTaHJapTHHIE 33/1a4H;
— BBISICHUTBH T€OMETPUYECKUM ((PU3MUECKUIA) CMBICT TapaMeTPOB 3a/1a4H;
— COCTaBJISITH MATEMATHYECKHE MOJICITH TIPUKJIAHBIX 337124,
— TIPOBOJIUTH aHAJIN3 TIOJIYYCHHBIX PE3yJIbTATOB.
2. Vcionp3ys CIIpaBOYHYIO TUTEPATYPY U ONMUPASICh HA TOTyYCHHbIE 3HAHUS U3
BBICIIICH MaTEMaTUKH, CO3/1aBaTh MAaTEMAaTHYECKHE MOJCIH U CAMOCTOSTEIHHO HC-
CJIeIOBATh UX.



[lepeunciieHHble  pe3ynabTaThl  OOyYEHHS  SBISIIOTCS ~ OCHOBOW  JIS
(GbOopMUPOBaHUS CIETYOIINX KOMIICTCHIINN:

- CIOCOOHOCTH K a0CTPaKTHOMY MBIIUICHUIO, aHau3y, cuHTe3y (OK-1);

- CIOCOOHOCTH pemiaTh 3a7a4u MpodeCCUOHATBHON EATEIHPHOCTH HAa OCHOBE
uHpopMalimoHHoM uU  OubOimorpaduueckol  KyJdbTyphl €  IPUMEHEHHEM
WH()OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX ~ TEXHOJOTMA W C yYeTOM OCHOBHBIX
TpedoBanuit nHGopmaimonHoi 6e3zonacHoctu (OIIK-1).

2. MECTO JJUCHUTILJIMHBI B OCHOBHOM OBPA3OBATEJIBHON
ITPOI'PAMME

JlucrurinHa OTHOCUTCS. K 0a30BOM YacTH yuyeOHOTO TlaHa MaTeMaTHYECKOTO
Y €CTECTBEHHO-HAYYHOTO ITUKJIA.

3HaHUS U YMEHUS, IPUOOPETEHHBIE IPU OCBOECHUU JAHHOW JAMCUUIUIMHBI, pea-
JU3YIOTCSI CTY/IEHTOM Ha MPOTSKEHUH BCEro oOydeHHs B BbICIIEM Y4eOHOM 3aBejie-
HUU IIPY U3YyYECHHUH, KaK €CTECTBEHHBIX HAYK, TAK U CIIELIMAIbHBIX JUCLUIUIAH.

3. CTPYKTYPA U COAEP KAHUE JNUCHUIIJIMHBI

3.1 PacnpenesieHue y4eOHbIX 4acOB MO TeMaM AMCUMILIMHBI U BUAAM 3a-
HATHHI

HaumenoBanue tem KonuuectBo yacoB (*)
(conepkaTesbHbIX Beero B ToMm uncie
MOyJIEH) Jlextmum | Tlpakt. | JlaGop. CPC
Tema 1.1. Jlunewinas an-| 33(38) 7(1) 10(2) — 16(35)
rebpa
Tema 1.2. BektopHas ain- 34(38) 7(1) 10(1) — 18(35)
rebpa
Tema 1.3. Ananutudeckas | 33(37) 7 10(1) — 16(35)
reOMEeTpHs Ha MIIOCKOCTH
Tema 1.4. Ananutuueckast | 33(38) 7(1) 10(1) — 16(35)
TEOMETpUsS B TMPOCTPAH-
CTBE
Tewma 2.1. MaTtemaTuue- 34(38) 7(1) 10(1) — 18(36)
CKUU aHAJIN3
Tema 2.2. TlpousBogHas 38(37) 9(1) 11(1) — 18(36)
Tema 2.3. Ilpumenenue | 33(38) 7(1) 10(1) — 16(36)
IIPOU3BOJHOU
Tema 2.4. ®yHKIUN He- 36(35) 8(1) 11(2) — 17(32)
CKOJIBKAX TIEPEMEHHBIX
Tema 3.1. HeonpeneneH- 32(39) 8(1) 11(2) — 13(36)
HbI UHTErpal




Tema 3.2. Onpenenennsiii | 31(38) 8(1) 9(2) — 13(36)

WHTETpall

Tema 4.1. Iuddepenun- 40(38) 10(1) 17(2) — 13(36)

aJIbHBIC YPaBHEHHUSI

Uroro mo Bugam 3anstut | 378(414) | 85(10) | 119(16) — 174(388)

KonTtpons 72(36)

HUTOI'O: 450 85(10) | 119(16) — 174(388)
(450)

* — B ckOoOKax yKa3aHbl 3HAYEHU S, COOTBETCTBYIOIIUE 3a0UHON (popMe 00yUeHH S

@opMupoOBaHUE KOMIIETEHIIHII B pe3yJibTaTe 0CBOEHHUS TeM JUCHHUIIINHBI

KOMHeTeHHI/II/I TeMbl AUCHMUIIJINHBbI, HAIlCJICHHbIC HA BLIpﬂﬁOTKy KOMIIETCHIINHN
OK-1 Temnr 1.3,1.4,2.4.
OIIK-1 Tembr 3.2,4.1.
3.2. Jlekuun

Tema 1.1. JIuneitnas anredpa
Coneprxanme TeMbl 1.1:
OnpenenuTenu, UX CBOWCTBAa M BbIYUCIICHWE. PerieHue cucrteM JIUHEWHBIX

ypaBHeHuil (Metoasl Kpamepa, ['aycca). Matpuiisl, AeiicTBUs HaJl HUMU. Matpuu-
HbIl MeToA pemenus CJIAY.

Jlutepatypa k Teme 1.1: [1, 2, 3]

Tewma 1.2. BektopHas anre6pa

ConeprxaHue TeMsl 1.2:

BexTopsl, nuHelHbIE Oniepaliuy HaJl HUMH, crlocoObl 3aanus. CKalasipHOe Mpo-
U3BEJICHUE BEKTOPOB M €ro CBOWCTBA. BekTopHOe mpou3BeneHHe BEKTOPOB U €rO
cBoiictBa. CMelIaHHOE TNPOU3BEACHHE BEKTOPOB, €0 CBOMCTBA, I'€OMETPUUECKOE
CMBICTL.

Jluteparypa k Teme 1.2: [1, 2, 3]

Tema 1.3. AHanuTHYecKasi reOMETPHUs Ha TIIOCKOCTH.

Conepxanue Temsl 1.3.:

JIunuu u ux ypasHenus. [IpeoOpa3zoBanue koopAauHaT Ha miiockoctu. [lonsipHas
cuctemMa KoopAuHat. YpaBHeHUE NpsiMod. OCHOBHBIE 3a7aud Ha OpsaMyto. JInHumM
BTOPOTO NOPSIAKA U UX CBOMCTBA.

Jlutepatypa k Teme 1.3: [1, 2, 3]

Tema 1.4. AHanuTudeckasi TeOMETpHUs B IPOCTPAHCTBE.
Conepxanue Tembl 1.4:




VYpaBHeHue miockoctd. OCHOBHBIE 33J]a4H HA TUIOCKOCTh. Y paBHEHHUE MPSAMOI
B npocTpaHcTBe. OCHOBHBIE 3a/1a4M Ha MPSIMYIO U MJIIOCKOCTb.

Jluteparypa k Teme 1.4: [1, 2, 3]

Tema 2.1. MaTemMaTU4eCKU aHAIIN3.

ConepxaHue Tembl 2.1:

[Tonstue ¢pynkumm, kinaccuduxanus u rpaduku pyakuuii. [locnenoBarenbHO-
CTH, IIpeie]l oclieoBaTeNbHOCTU U PyHKIMU. CTaHapTHBIE npeaenbl. Beruucienue
npenenoB. HempepbIBHOCTL (QyHKITHU.

JIutepatypa k Teme 2.1: [2, 3, 5]

Tema 2.2. IIpousBoaHasi.

ConepxaHue TeMbl 2.2:

[IpousBoanas, ee Beruncienue. duddepenunan Gpynkuun. OCHOBHBIE Teope-
MBI 1 (HepeHIIMATEHOTO UCUUCIICHUS.

Jluteparypa k Teme 2.2: [2, 3, 5]

Tema 2.3. [IpumeHeHne NPOU3BOIHOM.

ConepxaHue Tembl 2.3:

OkctpemyMbl GpyHkumii. Heo6xoaumbie 1 JOCTaTOUHBIE YCIOBUS SKCTPEMYMA.
Haubonbiiee (HanMmeHbliee) 3HaueHUS (YHKIHUM Ha OTpe3ke. BBIMYKIOCTh, BOTHY-
ToCTh. AcumnToThl. MccnenoBanue QyHKIIHA.

JIutepatypa k Teme 2.3: [2, 3, 5]

Tema 2.4. OyHKIIMN HECKOJIBKUX EPEMEHHBIX.
Conepxanvie Temsl 2.4:

Oynkun Heckosbkux nepeMeHHbIx (PHII). YacTHbie npousBoanbie, nudde-
pennman @HII. IIpousBoaHas no HanpasieHuto. I'paauent. KacarenpHas mioCKOCTb
u HopMmasib. OkctpemyMbl @OHII. HauGonbinee (Haumenbiee) 3Haduenue OHIL.
Ycnoubii s3kctpemyM OHII.

Jluteparypa k teme 2.4: [1, 2, 4]

Tewma 3.1. HeonpeneneHHslii HTErpall.

Conepxanue TeMsbl 3.1:

[TepBooOpasnasi, HeonpeaeIeHHBI HHTETPa, CBOMCTBA. TabiuMila HHTETpaioB.
MeTtoasl unTerpupoBanus. MHTerpupoBaHue panuoHaibHbIX qpobeit. MaTerpuposa-
HUE TPUTOHOMETpUUeCKUX (QyHKIU. IHTerpupoBanyue nppaluoHaIbHBIX (QYHKITH.

JIutepatypa k Teme 3.1: [2, 3, 5]

Tema 3.2. OnpeaeneHHbId UHTETpa.

ConepxaHue Tembl 3.2:

OnpeneneHHbli UHTETpall U ero cBoictBa. Popmyna Hrerorona-JleiOnuia.
MeTonbl HHTETpUPOBAHUS OIpeAesIeHHOro uHTerpana. [I[puMenenue onpeneaeHHOro
uHTerpana. HecoOCTBeHHbIE MHTETPATIBI.

JIutepatypa k Teme 3.2: [2, 3, 5]

Tema 4.1. luddepennnansapie ypaBHEHUS.

Conepxanue TeMbl 4.1:

Huddepennmansubie ypaBuenus (1Y), 3amaua Komm. Y mepBoro mopsiaka.
Y Broporo mopsinka. Jlunelineie omHOpoaHBbIe MUd(EpEeHIIMATEHBIE YPAaBHCHHUS




BTOpOro mopsaka. JInaensle HeoqHOPOAHBIC nU(depeHITHaNTbHBIC YPAaBHCHUS BTO-
poro nopsiaka. JY Beicmux nopsajakoB. Cuctemsl 1Y.
Jluteparypa k Teme 4.1: [1, 2, 4]

3.3. Tembl npakTHYECKNX 3aHATHI

No

O0Omnem, yac.

n/m Tema 3ansaTus (*) Jlurepatypa
1 | Beluncienue onpeenureneii. 2(1) [1, 2, 3]
2 | Pewenue cucTeM JMHEHHBIX YpaBHEHHUUN (METObI 2(1) 11,2, 3]
Kpamepa, ["aycca).

3 | detictBust Hax marpuriaMu. Beraucienne oOpaTHOi 4(1) [1, 2, 3]
MaTtpuilbl. Pernienne cucrteM JIMHEHMHBIX YPaBHEHUI.

4 | Coco06sl 3a1aHUsI BEKTOPOB U JICHCTBUS Hall HUMH. 2(0) [1,2,3]

5 | CkanspHOE pOU3BE/ICHHE BEKTOPOB. 2(0) [1, 2, 3]

6 | BekTopHOE MpOM3BEICHHE BEKTOPOB. 2(0) [1, 2, 3]

7 | CmemanHOE NpOU3BEEHHE BEKTOPOB. 2(0) [1, 2, 3]

8 | JluHuM B MOJISIPHOM CHCTEME KOOPANHAT. 2(0) [1, 2, 3]

9 | YpaBuenwue npsimoit. OCHOBHBIC 337a4H HA TPSMYIO. 2(0) [1, 2, 3]

10 | Jlurum BTOpOrO MOPSIKA. 2(0) [1, 2, 3]

11 | VpaBuenus nnockoctd. OCHOBHBIE 33/1a4H. 4(0) [1, 2, 3]

12 | VpaBuenue mpsimoit B mpocTtpancTBe. OCHOBHBIC 4(0) [1, 2, 3]
3a/1a4M Ha MPSIMYIO U IJIOCKOCTb.

13 | Tlonsitue yHKIMM, CIocoOB! e€ 3amanus, TpaduKu 2(0) (2, 3, 3]
(O YHKLIHIA.

14 | IIpenensl NOCNEN0BATENBHOCTH M (DYHKITHH. 4(2) (2,3, 5]

15 | Cranpaprable rpanuibl. BeruuciaeHus Opeeiios. 4(1) [2,3,5]

16 | UccrnenoBanne HEMPEPLIBHOCTH (DYHKIUH, PA3PhIBLI 4(0) (2,3, 5]
(DYHKIIMH.

17 | Tlpoussoauas u eé Belunciaenue. KacarenpHas. 4(0,5) (2, 3, 3]

18 | Berunciienue npeaenos 1o npasuity JlonuTasis. 3(0) (2, 3, 5]

19 | UccrnenoBanms S3KCTPEMYMOB (DYHKIIHIA. 3(0) (2,3, 5]

20 | HamGosbliee (HauMeHblliee) 3HaYeHHE (QYHKIIHIA. 3(0) (2, 3, 5]

21 | UccnenoBanne BBIMYKIOCTH (BOTHYTOCTH) (YHK- 3(0) (2, 3, 5]
UU. ACUMIITOTEI.

22 | UccnemoBanue QYHKITHIL. 4(2) 2,3,3]

23 | Oyakuuu Heckonmbkux mnepemeHubix (OHIT). Boi- 3(0) 1,2,4]
YHCIICHUS YACTHBIX MPOU3BOIHBIX.

24 | TIpouwsBomHast no Hampasienuto. ['paauent. Kaca- 3(1) [1, 2, 4]

TCJIbHAA IJIOCKOCTh 1 HOPpMaJIb.




25 | Dkcrpemymbl @HIT. HauGonbliee ¥ HauMeEHbBIIEE 3(1) [1,2, 4]
3HaueHusi OHII.

26 | Ycnosusblii okerpemym OHII. 3(0) [1,2, 4]

27 | Boluucienus HEONpeneNEéHHBIX HMHTErpanoB. Tab- 3(1) (2,3, 5]
JIMIIa MHTETPAJIOB.

28 | UuTerpupoBanye 3aMeHON MEPEMEHHBIX U IO Ya- 3(1) (2,3, 5]
CTSIM.

29 | MaTerpupoBaHue parMoOHAILHBIX JIPOOEH. 3(0) [2, 3, 3]

30 | iarerpupoBaHie TPUTOHOMETPHUECKUX (DYHKIIHIA 3(0) [2, 3, 3]

31 | arerpupoBanue upparyoHaILHBIX QYHKIUIA. 3(0) [2, 3, 3]

32 | BeuucieHue onpeaenéHubix narerpaios. Gopmysia 3(1) [2, 3, 5]
Herorona-JleitOnuiia.

33 | MaTerpupoBanue ONPENCIEHHBIX HHTErPAIIOB Me- 3(1) (2,3, 5]
TOJAMH 3aMEHBI TIEPEMEHHBIX U 10 YACTSIM.

34 | [IpuMeHeHue onpeneIEHHBIX HHTEIPAJIOB. 3(0,5) [2, 3, 5]

35 | HecoOCTBEHHBIE MHTETPAJILL. 3(0) [2, 3, 5]

36 | Juddepennuanpabie ypaBHEHUS IEPBOTO MOPSIKA. 3(0,5) [1,2,4]

37 | duddepennuanpabie ypaBHEHUS BTOPOTO MOPSIIKA. 3(0) [1,2,4]

38 | Jluneitnple  omHOpoAHBIE  AuddepeHIuanTbHbIe 2(0) [1,2,4]
YpaBHEHMS BTOPOT'O IOPSIIKA.

39 | Jluneitnple HeomHOpomHbIE AuddepeHInaTbHbIC 3(0,5) [1,2,4]
ypaBHEHHS BTOPOT'O MOPSIKA.

40 | JuddepeHnuanbuble ypaBHEHHSI BBICHIMX MOPSAI- 3(0) [1, 2, 4]
KOB.

41 | Cuctemsl nuddepeHnnanbHbIX YpaBHEHHIA. 2(0) [1, 2, 4]

HUTOT'O: 119 (16)

* — B ckOOKax yKa3aHbl 3HAYEHU S, COOTBETCTBYIOIIUE 3a0UHON (hopMe 00yUeHHS

3.4. CamocTosiTesibHasi padoTa CTYJAEHTA

Ne Bunel camocTosATenbHON pabOThI CTYACHTA O0®bem, yac.
/1 (*)
1 M3ydeHue NeKIMOHHOTO MaTepuana 90(200)
2 [ToarotoBKa K NpakKTUYECKUM 3aHATUSIM 84(170)
6 BrinonHeHre MHIUBUYaTILHOTO 3a1aHUs —(18)
Wroro: 174(388)

* — B CKOOKaX yKa3aHbl 3HaYCHHsI, COOTBETCTBYIOIINE 3a09HON (hopMe 00OydeHus

4. POH OHEHOYHBIX CPEJACTB

4.1. Kputepuu u mkaJjbl JJid UHTETPUPOBAHHOW OLIEHKH YPOBHsI cdop-

MHPOBAHHOCTH KOMHeTeHIIl/Iﬁ




Cocmasenaowas komnemeHyuu — NOJIHOMA 3HAHUU
- HYJIEBOM YpOBEHb: HEBEPHbBIE, HE apryMEHTHMPOBAHHBIE, C MHOXECTBOM IpPYyOBIX
OIIMOOK OTBETHI Ha BOIIPOCHI / OTBETHI HA JIBa BOIIPOCA U3 TPEX MOJHOCTHIO OTCYT-
CTBYIOT. YPOBEHb 3HAaHUHN HUKE MUHUMAJILHBIX TPEOOBAHMUI;

- MUHAMAJIbHBIM YPOBEHB: JIaHBI HE MOJHBIE, HE TOYHBIE U APIYMEHTHUPOBAHHBIE OTBE-
Thl Ha BOINPOCHIL. YPOBEHb 3HAHWN HM)KE€ MUHUMAJIbHBIX TpeOoBaHuii. JomymieHo
MHOT'0 IPyOBbIX OIIHOOK;

IIOPOTOBBIM YPOBEHB: JAaHbl HEJOCTATOYHO IOJIHBIC, TOYHBIE U APTYMEHTUPOBAHHBIE
OTBETHI HA BOINPOCHI. 11110X0 3HAaeT TEpMUHBI, ONPENEICHUSA U NIOHATHUSA; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOUICHHUS, MPUHIUIBI. J{omylieHo MHOro HerpyObIX OIIU-
0OK;

CpeaHuM ypoBeHb: J{aHbI JOCTATOYHO ITOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBE-
ThI Ha BOIIPOCHL. B 11€710M 3HAaeT TEpMUHBI, OIIPEAEIICHUS U ITOHATHUS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOIICHHUS, MPUHIUMBL. J[OMyIIeHO HECKOIBKO HErpyOBIX OIIM-
OOK;

IIPOJIBUHYTBIM YPOBEHB: JIaHbI MOJHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA
BOIIPOCHI. 3HAET TEPMUHBI, ONPEIAECICHUS U MTOHATHUSA; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOLLIEHUS, MPUHIUIBL. J[OMyIIEHO HECKOJIBKO HETPYOBIX OLIMOOK;

BBICOKMI ypOBEHbB: JIaHbI MOJHBIE, TOYHBIE U apTYMEHTHPOBAHHBIE OTBETHI HA BO-
IpOCHl. 3HAET TEPMHHBI, ONPEIECICHHUS U MOHATUSA;, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIECHMS, IPUHIMIIBI. J[OITyIEHO HECKOJIBKO HETOYHOCTEH.

Cocmasnarowas KomnemeHyuu — ymeHus

HYJICBOI YpOBEHb: MOJIHOE OTCYTCTBUE MOHUMAHUS CYTH METOJMKU PELIeHUs 3aja-
YU, JOMYIIEHO MHOXECTBO IpyOeHIINX OUIMOOK / 3a/1aHusI HE BHITIOJIHEHBI BOOOIIIE;

MUHUMAJIbHBIN YPOBEHb: c1a00e MOHUMaHUe CYyTH METOJUKHU pelIeHUs 3a7ayH, J0-
nyleHbl rpyoble ommOKku. Pemienus He oOocHoBaHbl. He ymeer ucnonb30BaTh
HOPMaTUBHO-TEXHUYECKYIO JIUTepaTypy. He opueHTHpyeTCs B crielMaibHON Hay4-
HOW JTUTEpaType, HOPMATUBHO-TIPABOBBIX aKTaX;

MIOPOTOBBIN YPOBEHB: JOCTATOUHOE TOHUMAHUE CYTH METOAMKH PEIICHUs 3a7a4H, J0-
MyIIeHbl OmMOKK. Perrenust He Bceraa 0O0OCHOBAHBI. YMEET UCIONIb30BaTh HOpMa-
TUBHO-TEXHUYECKYIO JuTeparypy. Cnabo OpHeHTHpYyeTCsl B CHEIMAILHON HAYYHOM
JIUTEpaType, HOPMATUBHO-IIPABOBBIX aKTaX;

CpeIHUIl YPOBEHb: B IIEJIOM MOHMUMAET CyTh METOJUKHU PEIICHUs 33Ja4M, JOMYIIECHbI
omOku. Pemenuss He Bcerma OOOCHOBAaHBL. YMEET HCHOJIb30BaThb HOPMATHBHO-
TEXHUUYECKYIO U CHELMATIbHYIO HAyYHYIO JIMTepaTypy, HOpMaTUBHO-IIPABOBbBIE AKThI;

OPOABUHYTHIM YPOBEHB: B LIEJIOM MOHUMAET CYTh METOAMKH PELICHUs 3a7ayH, JIOIy-
mieHbl HeTouHOCTH. CriocoOeH 000CHOBATh pelIeHUs. Y MEET UCIOIb30BaTh HOpMa-
TUBHO-TEXHUYECKYIO U CIIEHUATIbHYIO HAYUHYIO JIUTEPATypy, HOPMATUBHO-IIPABOBbIE
aKTBhI;

BBICOKUI YPOBEHb: MOHUMAET CYTh METOAMKHU petieHus 3anaud. CriocodeH 000CHO-
BaTh pEIICHHUA. YMEET HCIOIB30BaTh HOPMATUBHO-TEXHUYECKYIO M CIICIHATIBHYIO
HAYYHYIO JIUTEPATYpY, EPETOBON 3apyOSKHBIN OIBIT, HOPMATUBHO-TIPABOBHIE AKTHI.

COCI’I’ICZ(S’]Z}ZIOM/}CZ}Z KomnemeHyuu — 81a0eHue HasblKamu



HYJICBOW YPOBEHbB: HE MPOJIEMOHCTPUPOBAT HABBIKM BBITIOJIHEHUS MPOQECCHOHATB-
HbIX 3a/a4. MCIbITBIBAET CYIIECTBEHHBIE TPYJAHOCTHU IIPU BBINOJHEHUU OTJEIb-
HBIX 3aJIaHUH;

MUHHUMAaJIbHBI YPOBEHb: HE MPOJEMOHCTPHUPOBA HABLIKKM BBIMOJHEHUS Mpodeccu-
OHAJIBHBIX 3aJ1a4. VCBITHIBAET CYIIECTBEHHBIC TPYAHOCTHU IMPU BBINOJIHEHUU OT-
JICJIbHBIX 3aJIaHUM;

MOPOTOBBIN YPOBEHB: BJIaJIEET OMBITOM TOTOBHOCTH K MPO(GECCUOHAILHON AesTENb-
HOCTH U NMPOdeCCUOHAIBHOMY CaMOCOBEPIIIEHCTBOBAHUIO HA MOPOTOBOM YPOBHE.
TpynoBble NEUCTBUS BBITIOJIHIET MEIJICHHO U HEKAYECTBEHHO;

CpPEeIHUI YPOBEHB: BIAJCET CPETHUM OMBITOM TOTOBHOCTH K MPO(ECCHOHAIBHOMN
NEATETPHOCTH U TPO(PECCHOHATLHOMY CaMOCOBEPIICHCTBOBAHUIO. TpyaoBbIe
JEWCTBUS BBITIOJHSACT HAa CPEIHEM YPOBHE 10 OBICTPOTE U KAUCCTBY;

MPOJIBUHYTHIN YPOBEHbB: BJIAJAEET ONMBITOM M JOCTATOYHO BBIPAKECHHOW JIMYHOCTHOMN
TOTOBHOCTH K NMPOGECCHOHAIBHOW NEATEIHRHOCTH U MPOGEeCCHOHAIIBHOMY CaMo-
COBEPILICHCTBOBAHUIO. BBICTPO M KaU€CTBEHHO BBITIOJIHSET TPYIOBBIE ACHCTBUS;

BBICOKHI YPOBEHB: BJIAJICET ONMBITOM U BBIPAKEHHOCTHIO TUYHOCTHOW TOTOBHOCTHU K
npoheCCUOHAIBHOW JESATEILHOCTH U MPOGEeCCUOHAIIBHOMY CaMOCOBEPIIEHCTBO-
BAHUIO. BBICTPO U KAYECTBEHHO BBIMIOIHSAET TPYIOBBIE I€HCTBUS.

Obobwennas oyenka cghopmMupo8aHHoOCmu KOMnemeHyut

- HyJIEBOM YPOBEHb: KOMIIETEHIIMU HE C(HOPMHUPOBAHBL;

MUHUMAaJIbHBII YPOBEHb: 3HAYUTEIBHOE KOJIMUYECTBO KOMIETEHIIUH HE CPOpMUpO-
BaHO;

MOPOTOBBIA YPOBEHb: BCE KOMIETEHIIMU C(HOPMHUPOBaAHBI, HO OOJBIIMHCTBO Ha IO-
POTOBOM YPOBHE;

CpeIIHU YPOBEHb: BCE KOMIETEHIIMU C(HOPMHUPOBAHBI HA CPEIHEM YPOBHE;

MPOJBUHYTHIN YPOBEHb: BCE KOMIETEHIIMU CPOPMUPOBAHBI HA CPETHEM WIJIH BBICO-
KOM YpPOBHE;

- BBICOKHI YPOBEHB: BCe KOMIETEHIINH C(hOPMHUPOBAHBI HA BBICOKOM YPOBHE.

4.2. Bonipocsl k 3x3ameny (I cemectp)

1. YUucnosas martpuiia. Bunsl Matpuil. JInHeliHble onepauy Hajl MatpuiiaMu. CBo-
CTBa OIEpalru.

2. llonstue onpenenutens. CoicTBa onpeaenuteneid. MUHOPBI U alredpanyeckue
JIOTIOJIHEHUST ONIPEAECITUTENS.

3. Cucrembl TuHelHbIX anreOpanyeckux ypaBHeHut (CJIAY). [Ipasuno Kpamepa.

4. DnemeHTapHbIe MpeodpazoBanus MaTpullbl. O0patHas maTpuiia. Metos o6paTHOM
Matpuiel pemenus CJIAY.

5. Panr marpunsl. Haxoxaenue panra marpuusl metoaoMm [aycca.

6. JIuHeitHas 3aBUCUMOCTh U HE3aBUCUMOCTHU BEJIMUMH. TeopeMa O paHre MaTpUIIb.
Teopema o0 6a3ucHOM MUHOpE.

7. Teopema Kponekepa-Kanennu (kpurepuii coBMectHoctu CJIAY). OnHopoaHbie
cucteMmbl. HeTpruBuanbHass COBMECTHOCTb OJHOPOIHBIX CUCTEM.



8. CkaysipHblEe U BEKTOpHbIE BelMuuHbl. KosuiMHeapHble U KOMIUIaHAPHBIE BEKTOPBI.
JIuHenHble oriepaluy Hal BEKTOpaMU U UX CBOMCTBA.

9. JIuHeiHas 3aBUCMMOCTh M HE3aBUCUMOCTH BEKTOpPOB. ba3uc B npocTtpancTse. Paz-
JIO’KEeHHE BeKTopa 1o 0a3ucy. CBoiicTBa KOOpUHAT BEKTOPA.

10. IIpoekuust BekTOpa Ha OChb. JlekapToBa MPSIMOYToJibHAsI CUCTEMA KOopauHaT. [le-
JIEHWE OTPE3Ka B TAHHOM OTHOLIEHUH.

11. CkanspHoe npou3BeICHUE BEKTOPOB, CBOMCTBA. BhIpakeHHe CKaIsipHOTO MPOU3-
BEJICHUS B JI€KapTOBBIX KOOPAUHATAX.

12. BekTopHO€E MPOU3BEIAECHNE BEKTOPOB, CBOMCTBA. BhIpaxkeHrne BEKTOPHOTO MpPOU3-
BEJICHUS B IEKAPTOBBIX KOOPINHATAX.

13. CmemanHoe IPOU3BEICHUE BEKTOPOB, CBOMCTBA. BhIpaxkeHME CMEIIaHHOTrO Mpo-
U3BEJICHUS B JICKAPTOBBIX KOOPAUHATAX.

14. Buasl ypaBHEHUI IPsIMOI Ha MJIOCKOCTH.

15. Yron mexay npsiMbIMM, 3aIaHHBIMU Pa3JIMYHbIMU yYpaBHEHUsAMH. PaccrosiHue ot
TOYKH JI0 IpsAMOM. Touka nepeceyeHust NpsIMbIX.

16. Paznuunblie BUABl ypaBHEHUH IIJIOCKOCTH.

17. Yron Mexnay IUIOCKOCTSIMHU. Y CIOBHUS NMEPIEHANKYISIPHOCTH U MApaUIEIIbHOCTH
IIJIOCKOCTEN.

18. PaccTostHue OT TOYKH 10 IIOCKOCTH.

19. Paznuunble BUABl ypaBHEHUM NIPSMOM B IPOCTPAHCTBE.

20. Yros mexny NpssMbIMU. Y CJIOBUE MEPIIEHIUKYISIPHOCTA U NAPAJLIEIBHOCTH TIPSI-
MBIX.

21. PaccrosiHEE OT TOYKM IO IPSMOM, pacCTOSIHUE MEXKIY NapajuIeIbHBIMU NPSMBbI-
MU.

22. PaccrosiHuEe MEXAy CKPELIMBAIOIIAMHUCS MPSIMBIMH.

23. Yron Mexay OpsMOM U IJIOCKOCTHIO. Y CIIOBUE MEPHEHIUKYISPHOCTU U Iapal-
JIETBbHOCTH MPSIMOM U MJIOCKOCTU. TOYKa nepecevyeHus NpsiMoi U MIIOCKOCTH.

24. Kpusble BTOpOro nopsaka. KanoHnueckoe ypaBHEHHE IIIUIICA U €TO CBOKCTBA.
25. KpuBble BToporo nopsjaka. Kanonnueckoe ypaBHeHHE TUIEpOO0IIbI U €€ CBOMCTBA.
26. Kpusble Broporo nopsjaka. Kanonnyeckoe ypaBHeHHE 11apadoJibl U €€ CBOKCTBA.
27. Knaccuduxarysi KpuBbIX BTOPOTO MOPSIKA.

28. MHOX€eCTBO, ONEPALIMH HAJl MHOKECTBAMU U UX CBOKCTBA.

29. llonsarue ¢pyaxun. CrocoOs! 3a1aHus PyHKIINH.

30. O6mue cBoiicTBa (PyHKIIMI: YETHOCTH/HEUETHOCTh, NMEPUOJUYHOCTh, MOHOTOH-
HOCTb, OTPAaHUYE€HHOCTb, SKCTPEMYMBI.

31. IIpocTeiimue 3nemMeHTapHbIe (DYHKIIMU, UX CBOMCTRA.

32. IIpeobpazoBanue rpa@ukoB QPyHKIIHMA.

33. YucnoBble MOCIEI0BATEIBHOCTH, apupMeTUYECKUe IEHCTBUS HaJ MOCIe0Ba-
TEJIbHOCTSIMU, OTPAaHUYECHHbIE U HEOTPAHUYEHHBIE MTOCJIEI0BATEILHOCTH, OECKOHEUHO
MaJibl€ TIOCJIEI0BATENBHOCTH U UX CBOMCTBA.

34. Cxopsmuecs MOCIENOBAaTENbHOCTH M MX CBOMCTBA. MOHOTOHHBIE MOCIIENOBA-
TEJIbHOCTH.

35. Tlpenen ¢pynxiuun. CoiicTBa mpenenaoB (PyHKIUM.

36. OHOCTOPOHHUE MPEAEIIbl. Y CIOBUS CYIIECTBOBAHUS MIpEea.



37. beckoneuno mainbie U 6eckoHeyHO Oombime pyHkunu. CBoCTBA OECKOHEYHO
MaJibIX. DKBUBAJIIEHTHbIE OECKOHEYHO Majibie. CBsI3b MEXKIy OECKOHEUYHO MajbIMH U
OECKOHEUHO OOJIBIIUMH (QYHKITUSIMH.

38. IlepBblii 3aMeuaTeIbHbBIN TIpee, POopMbI €ro 3amucH (J10Ka3aTeabCTBO).

39. Bropoii 3amedaTenbHbIN npeaelt, GopMbI €ro 3anucH (J0Ka3aTeabCTBO).

40. IlonsTe HenpepbIBHOCTH (GYyHKIMU. Paznuunbie PopMbl 3aMcH HENPEPHIBHOCTH
byukiuu B Touke. CBOMCTBA HEMPEPHIBHBIX (DYHKIIUH.

41. Knaccuduxkaius Touek pa3pbiBa QyHKIUH.

42. Onpenenenue npon3BoaHON. ['eomeTpruuecknii U GU3HIECKUI CMBICIT MPOU3BO/I-
HOU. YpaBHEHHE KacaTelbHON W HOpManH K rpaduky QyHkiuu B Touke. OmMHOCTO-
POHHME IPOU3BOJHBIE.

43. [IpaBuna nuddepeHITMpOBaHMS.

44. Tlonstue auddepentupyemoctu Ppynkiuu. uddepennnan u ero reomerpuye-
ckuit cmbica. (MuBapuanTHoCTh (hopmel nepBoro auddepennuana.) Mcnoms3oBanue
muddepennnana Ay NpuOIHKEHHBIX BIYUCICHUH.

45. IIpousBogHas 00paTHON PyHKIIUU.

46. Boluucnenue nponu3BOIHBIX HEKOTOPBIX 3JIEMEHTAPHBIX (DYHKIIHMA.

47. TlpousBoaHas cnoxxHou ¢hyHkimu. Tabnuia npou3BOIHBIX.

48. HesBHas ¢pyHkuus u e€ nudepeHunpoBaHue.

49. TlapameTrpuueckoii 3aganue GyHkuu u e€ nuddepeHunpoBaHue.

50. Jlorapudmudeckas mpou3BogHas.

51. Teopema Pomis (1oka3aTensCTBO).

52. Teopemsl Jlarpanka u Komu (10ka3aTenbCTBO).

53. IlpousBoanbie U Qg depeHIuaIbl Pa3IUIHbIX MOPSIKOB.

54. IlpaBuso Jlonuranst pacKpbITUS HEOMIPEACIEHHOCTEH (J10Ka3aTeNIbCTBO).

55. Ilpu3Haku MOHOTOHHOCTH (DYHKIIMH (JI0OKA3aTEIbCTBO).

56. HeoOxonumoe ycioBue skcTpeMyma GyHKIIUH.

57. IlepBoe 1OCTATOYHOE YCIOBUE SKCTpeMyMa QYHKIUU (A0Ka3aTENbCTBO).

58. Bropoe noctatounoe yciioBrue dKcTpeMyma GyHKIHH (J0OKa3aTeIbCTBO).

59. Heobxommmoe ycmoBue meperunba. llepBoe mocraTtouHoe ycioBue mepernda
dbynaknuu (10k-Bo). Bropoe nocrarounoe ycinoBue neperundoa GpyHKImm.

60. AcumntoTsl rpaduka QyHKIUH.

61. Cxema moyHOTo Hccae0BaHus HYHKIUH.

Bonpocs k 3x3ameny (II cemecTp)

1. [lepBooOpa3Has 1 HeonpeaeIeHHbIN HHTETpal.

2. CBoiicTBa HEOIPEICIICHHOTO UHTErpaa.

3. TaGnuiia UHTETPAJIOB.

4. OCHOBHBIEC METOAbl HHTETPUPOBAHUS: 3aMEHA NTEPEMEHHOM.

5. OCHOBHBIE METOJIbl HHTETPUPOBAHMS: UHTETPUPOBAHUE 110 YACTSIM.

6. aTerpupoBanue QyHKIMM copepKaluX KBaAPaTHBIA TPEXUJICH.

7. KOMILJIEKCHBIE YMCIIA: ONPEEICHUE U MPEACTABICHUE K.4., ONIEpallyd HaJ KOM-
MJIEKCHBIMU YK CJIAMHU.

8. Hekoropsle cBeieHUs: 0 MHOrouieHax. Pa3nokeHne MHOrowieHa Ha MHOXKHUTEIH.



9. llonsatue pamroHanbHON ApoOH. Paznoxenne apodu B CyMMy MPOCTEHIINX IPO-
Oeil.

10. Meton HeomnpeaeIeHHBIX KO3 hUIIMEHTOB.

11. UuTerpupoBanue >JIEeMEHTApHBIX APOOEH.

12. UaTerpupoBaHue HEKOTOPBIX UPPAITMOHATIBHBIX (PYHKIUH.

13. NHTerpupoBanne ¢ MOMOIIBK) YHUBEPCAIBHONW TPUTOHOMETPUYECKOM IOACTA-
HOBKH.

14. aTerpupoBaHue HEKOTOPBIX KJIACCOB TPUTOHOMETPUUECKUX (PYHKIUH.

15. UaTerpupoBaHre HEKOTOPBIX UPPAMOHATBHBIX (DYHKIIUNA C TTOMOIIBI0 TPUTOHO-
METPUYECKUX MOJCTAHOBOK.

16. NHTerpupoBanre HEKOTOPHIX HPPALMOHAIBHBIX (YHKIMI ¢ TOMOIIbIO TPUTOHO-
METPUYECKHUX MMOJCTAHOBOK.

17. 3ameuanus 06 HHTErpaiax, He BHIPAKAIOLIUXCS Yepe3 dJeMEHTapHble (QYHKIUU.
18. ['eomeTprUeCcKUil CMBICI ONIPEAECICHHOTO UHTErpaa.

19. CBoiicTBa onpeneneHHoro nurerpaia. Teopema o cpefHEM 3HAYEHUN.

20. NuTerpan ¢ mepeMeHHbIM BepXHUM mpezaenoM. IIpaBuna nuddepenimpoBanms
WHTErpajia o BEpXHEMY MpeIey.

21. CBs3b MeXAy HEONPEAEICHHBIM U ONpeiesIeHHbIM HHTerpaamMu. ®opmyna Hero-
ToHa-JIeliOHuIA.

22. 3aMeHa IEPEMEHHON U UHTETPUPOBAHUE T10 YaCTSAM B OIPEAEICHHOM UHTETPAJIE.
23. Inomans ¢Gurypel B AEKApPTOBBIX KOOpAMHATaX (M MOJIAPHBIX KOOPAMHATAX).
[Tnomans Gurypsl, orpaHUYEHHON KPUBOM, 3aJJaHHON MapaMeTpUYECKUMHU ypaBHeE-
HUSMU.

24. JlnuHa Iyry KpUBOM B JEKApPTOBBIX KOOpAMHATaX (M MOJSPHBIX KOOPJAMHATAX).
JnuHa nyru KpuBOH, 3aJIaHHON MApaMETPUUYECKUMH YPABHEHUSMM.

25. Ilnomaapr MOBEPXHOCTU BpalieHUsi (B JI€KapTOBBIX, MOJIIPHBIX KOOPIMHATAX).
[Tnomans moBepxHOCTH, 00pa30BaHHON BpalieHueM BOKpyr ocu 0X ayru KpuBoid,
3aJIaHHOM MapaMeTPUYECKUMH YPaBHEHUSAMH.

26. O0wvem Tema, 0O0pa30BaHHOTO BpaiieHHEM BOKpYr ocu 0X mimockoil (urypsi,
OTPaHMYECHHOW KPUBOM, 3aJJaHHOM YPABHEHHEM B JICKAPTOBBIX KOOPJAMHATAX W Iapa-
METPUYECKUMHU YPaBHEHUSMHU.

27. HecobctBennsIii mHTETpan 1-ro pona. [lpu3Haku cXOIuMOCTH HECOOCTBEHHOTO
uHTerpana 1-ro pona.

28. HecobcTtBeHHbI uHTErpan 2-ro pojaa. [Ipu3Haku cXOauMOCTH HECOOCTBEHHOIO
WHTErpania 2-ro poza.

29. Onpenenenne Y, oOlee 1 4aCTHOE pelIEHUE, CBS3b MEXAY HUMH, 0CO00€ pe-
menue. 3agadya Komm. Teopema cylmecTBoBaHWS UM €IMHCTBEHHOCTH pemieHus Y
IIEPBOTO MOPSJIKA.

30. 1Y c pa3nesieHHbIMU U pa3AesoMMMUC epeMeHHbIMU, Y, puBoasmecs K
HUM, OCOOBIE peIIeHHS.

31. Ongnoponubsie 1Y nepBoro nopsiaka. Y npuBoasimuecs Kk oqHOpoHbIM Y.

32. JIuneiinble 1Y nepBoro nopsiaka. Meron bepryiu. Ypasuenue bepHysuiu.

33. Y n-ro mopsizika, o0Iiee U 4acCTHOE pelIeHre, CBS3b MEeXIy HUMH. 3anada Ko-
mu. Teopema CyliecTBOBaHUS U €IMHCTBEHHOCTHU pemeHuss Y n-ro nmopsaka.

34. NurterpupoBanue npocrermux Y Beicmnx nopsakoB. Ciaydan MOHMKEHUS TO-
pAIKa.



35. Jluneitnsie 1Y Bbicmiux nopsinkoB. [lonstue nuneiinoro nuddepeHnuanbHOro
omnepaTopa U €ro CBOMCTBA.

36. IlonsTHe NMHEHWHOW 3aBUCUMOCTH W He3aBUCUMOCTH (yHKIuH. Teopema 00
ornpenenurese BpoHCKOTO.

37. Ctpykrypa OP JIHAY 2-ro nmopsimka. MeToj Hal0KEHHUSI YaCTHBIX PEIICHUMN
JIHAY 2-ro nopsiaka, meton Jlarpanxka.

38. YP JIHAY 2-ro mopsiaka ¢ MOCTOSSHHBIMHU KO3 (UIIMEHTaMHU CO CHeUalbHON
MPABOM YACTHIO: CIIy4al HECOBMNAIAOIINX KOPHEN.

39. YP JIHJY 2-ro mopsiaka ¢ MOCTOSSHHBIMHU KOd(h(HUIIMEHTaMU CO CIeIUaTbHON
IIPABOM YaCThIO: CIIy4yall COBHAAAIOIINX KOPHEH.

40. [Tonsitue cucremsr J1Y. Ilponienypa cBeneHuss HOPMAJIbHONW CUCTEMBI K OOBIK-
HOBEHHOMY /Y BBICOKOIrO TOpsaKa.

41. Hopmanbnas cucrema JIHJIY ¢ mocrossuubiMu kod3dduiinentamu. YactHoe pe-
LICHUE CUCTEMBI.

42. OCHOBHBIE TIOHATHUS: OTNIpeIeSieHnEe, 00JIaCTh OonpeiesieHns], 00JacTh 3HAUCHUH,
rpaduk, mpenena U HeNpepbIBHOCTh PYHKIMU HECKOJIbKHUX NepeMeHHbIX (DHIT).

43. YacTHple W MOJHOE NPUPALICHUS, TEOMETPUYECKUN CMBICI. YacTHBIE ITPOMU3-
BOAHBbIE M yacTHble quddepeHunansl, ux reomeTpuyeckuii cmoica. KacarenbHas
IJIOCKOCTh ¥ HOPMAaJib K IOBEPXHOCTH.

44. Tudpdpepenmpyemocts @HII, nonueiii auddepenuuan. I'eomeTpudeckuii CMbICT
nosiHoro nuddepenmnuana. [Ipumenenue nonHoro auddepeHmana B npuOImKeH-
HBIX BBIYHCIICHUSX.

45. Iudpdepenmmnpyemocts OHII. ITpouspoanas HesiBHO 3aganHon OHII.

46. YactHple mnpou3BojAHbIE U nuddepeHuanbl pa3InuHbiX nopsakos. Teopema o
PaBEHCTBE BTOPBIX YAaCTHBIX NMpou3BoaHbIX OHII.

47. Tloepxnoctu ypoBHs. [IpousBojHas mo HampaBieHuio. ['pagueHT (QyHKIUH.
CBs3b IpasvieHTa ¢ MPOU3BOAHON MO HampasieHuto. CBolicTBa rpaaveHTa. ['eomer-
PUYECKUI CMBICI TPAJUEHTA.

48. KacarenpHas IIOCKOCTh M HOPMaJb K IOBEPXHOCTH.

49. Oxkcrpemymbl @OHII. HeoOxoaumble W JOCTaTOYHBIE YCIOBHS SKCTPEMYMOB
OHII.

50. Ycnoublii 3kctpemym @OHIIL. Meron uckmtouenuss 1 metoa MHoxutenen Jla-
rpaHa HaXOKJICHHUsI TOYEK YCIOBHOrO 3kctpemyma OHIIL.

4.3. Ilpumep 3x3amenanuoHHoro omiera (I Cemecrp)

I'OY BIIO «/loHenkuii HANMOHAJIbHBIH TeXHUYECKHI YHHBEPCHTET»

[Iporpamma: CIICLIMATTUTET
(OakanaBpuar, CreIHaIuTeT, MarkucTpaTypa)

CrenuanbHOCTE: 21.05.04 T'opHoe neno

(xox, Ha3BaHUE)
Crenann3arnysi: “I"opHbIe MaIUHBI U 000pYyIO0BaHKE”

(Ha3BaHHE)

Cemectp: 1
YyeOHasa TUCIUILINHA: Bricmast MmaTemaTuka

BUJIET Ne8



1. BekTopHOE Ipou3BeIeHNE BEKTOPOB, CBOWCTBA. BhipakeHre BEKTOPHOTO MMPOU3BEACHHUS B Jie-
KapTOBBIX KoopauHaTax. (200)

2. IlepBbIii 3aMedaTenbHbBIN TIpeaes, GopMbl €ro 3amucH (10k-Bo). (200)

3. a) Pemuth cuctemy metoziom "aycca (100) :
X, +2x, +x;, =15;
2x, +x, +3x,=9;
x, +3x, +2x, = 6.

0) Haiitu miiomans Tpeyronsauka ABC u nnmuHy ero BeIcOThI, omyiienHoi u3 T. C A(-1; 1; 0),
B(0; -1; -2), C(1; 1; 0). (106)

. lI—cos7x
4. a) Beruuciuth mpenen:  lim———— . (100)
x—0 2x2
2 .
. x°sinx
0) HaiiTu npousBoaHyI0 pyHKIMU: ¥y =——— . (100)
4x+Inx
2
. x
5. HaiitTu uHTEpBaJIbl MOHOTOHHOCTH U TOYKHU IKCTpeMyMa QYHKIHUH: y = 5 (206)
x —
VYTBepkIieHO Ha 3aceaHuH Kadeaphl BBICIICH MaTeMAaTHKH
IporokonNe ot . .20 T.
3aB. kadeapoit VYmutun I'. M.
DK3aMeHaTop Jloktnonos N.K.

IIpumep 3x3amenannonHoro ouiera (II Cemecrtp)

I'OY BIIO «/loHenkuii HANMOHAJIbHBIH TeXHUYECKH YHHBEPCHTET»

[Iporpamma: CIICLIMATTUTET
(OakanaBpuar, CreHaIuTeT, MarkucTpaTypa)

CrenuanbHOCTE: 21.05.04 T'opHoe neno

(xox, Ha3BaHUE)
Crenann3arnysi: “I"opHbIe MamIMHBI U 000pyIO0BaHKE”

(Ha3BaHHE)
Cemectp: 2
YyeOHasa TUCIUILINHA: Bricmast MmaTemaTuka
BUJIET Ned

1. 3ameHa mepeMeHHON 1 HHTETPUPOBAHHUE TI0 YaCTSAM B OIpeiesiecHHOM uHTerpaie. (200)

2. KacaTenpHasi JIIOCKOCTh M HOPMaJTh K TTOBEPXHOCTH. (200)
3. a) Haiiru: j (2x +1)sinSxdx; (106)
0) BeruncauTs miomaas odaactu D :{ y= x’; y=2- x} C IIOMOIIBIO

orpeneneHHoro uHrerpana; (10 6)

4. Haiitu ob1ee pemenue qudepeHnaIbHoro ypaBuenus: y''—4y = (x + l)cos 2x. (20 6)
5. MccrenoBath Ha SKCTpeMyM (GYHKIHMIO Z =X +Xxy— Y’ —5x. (206)

YTBepkIIeHO Ha 3aceaHuu Kadeaphl BHICIICH MATEMATUKH

IIpotrokonNe ot . 20 T

3aB. kadeapoii Vmutun I'. M.
DK3aMeHaTop Jloxtnonos U.K.



4.4. Kpurepuu onieHMBaHUS

Onenka ucnbiTanus o 100-0anipHOM Hmikane GopMupyeTcs Kak cymma 0alsioB
HaOpaHHBIX 32 OTBETHI HAa BOMPOCH Omitera. [1o kaxxmoMy Bompocy:

— «20 6anIoB» — BBICTABISIETCS, €CIIA MIPU OTBETE HA BOMPOC CTYACHT OOHApPY-
KW yMEHHE CBOOOJHO, JIOTUYHO, YETKO U SCHO MPEJOCTaBISATh T'PAMOTHBIE, IMpa-
BWJIbHBIE OTBETHl Ha IOCTABJIEHHBIA BOMNPOC C HUCHOJIB30BAHUEM TEPMHUHOJIOTUU M
CUMBOJIMKU B HEOOXOMMOI JIOTMUECKOM MOCIEI0BATEIbHOCTH, a TAKKE CBEIACHUN U3
OPYrUX JAWCHMIUIMH W 3HAaHWUW, NMPUOOPETEHHBIX paHEE; TBEPAbIE MPAKTUUECKHE
HAaBBIKM C TBOPYECKHM NPUMEHEHUEM MOITYYEHHBIX TEOPETUUECKUX 3HAHUMI; UCIIONb-
30BaHME U MPEAOCTABICEHUE TOJHOTO 000CHOBaHMS Haubosee 3QPEKTUBHBIX U palu-
OHAJIBHBIX METOJOB MOMCKA PEIICHMs; YMEHUE MCIO0Jb30BaTh MPUOOpPETEHHbIE 3HA-
HUSl 1 HAaBBIKM B HECTAHAAPTHBIX CUTYallUAX, TPeOYIOIIMX BBIXOJa Ha WHOM, Ooiee
BBICOKUI YPOBEHb 3HAHUI; NPUBEACHBI aHATUTHUECKUE 3aBUCUMOCTH U PACYUETHI;

— «16 6annoB» — BBICTABISETCS, €CIIM MIPU OTBETE HA BOMPOC CTYJAEHT MPOSIBUII
BBICOKUI YPOBEHb 3HAHMI MPU OTBETE HA BOIPOC, NOKA3aJl YMEHHUE NMPUMEHSATh TEO-
pETUYECKUE 3HAHUS JUIsl PELICHUs IOCTABJIEHHOM 3a/1a4y, YETKO BJIaJE€eT U IPUMEHS-
eT aHAJIMTUYECKHE 3aBUCUMOCTH JJIsl YCIIOBUH 3a/1a4u, yMeeT (pOpMyIHpOBaTh BBIBO-
JIbl, OJTHAKO IPH PELICHHUH 3a]1a4yl IOIMYCTUJI HEKOTOPbIE HETOYHOCTH, HEIOCTATOYHO
000CHOBaJ IONYILEHUS, KOTOPbIE UCMOJIb30BAIKCH MPU PEIICHUH 3a/a4H;

— «12 6annoB» — BBICTABIISIETCS, €CJIM MIPU OTBETE HA BOINPOC CTYACHT OOHApY-
XKUJ yMEHUE CBOOOAHO MPENOCTaBISATh MPABWIbHBIE OTBETHl Ha MOCTaBJICHHBIE BO-
IPOCHI C UCTIOIB30BAHUEM TEPMUHOJIOTHH, a TaKKe 3HAaHUW, TPUOOPETEHHBIX PaHEE;
HaJIMyue HECYIIECTBEHHBIX HEIOCTATKOB WJIM HApYIICHUS MOCIIEI0BATEIBHOCTH W3-
JI0’KEHUST; UCTIOJBb30BAaHUE HE CaMbIX PAllMOHAJIBHBIX METOJIOB MOWCKA PEIICHUS; HE-
3HAYUTEIIbHBIE HEIOCTATKU MJIU OLIMOKHU B pacyeTax;

— «8 6anmIoB» — BBICTABIIAETCS, €CJIU MIPU OTBETE HA BOIPOC CTYJIEHT OOHAPYKHII
0a30Bbl€ 3HAHMS MO BONPOCY, 3HAHME OCHOBHBIX AHAJUTUYECKUX 3aBUCUMOCTEM,
ONMCBIBAIOUIUX 33JaHHBIN MPOLECC, OJHAKO JOMYCTHJ CYLIECTBEHHbIE OIIMOKH IpPH
BBITIOJITHEHHH PAcueToB, HE CMOT CUCTEMAaTU3UPOBATh UCXO/AHbIE TaHHBIE U cHOpPMY-
JMPOBATH BBIBOJIBI;

— «4 6annoB» — BBICTABIIAETCS, €CJIU MIPU OTBETE Ha BOIPOC CTYJIEHT OOHAPYKHII
BJIaJICHUE OCHOBHBIMU MOJIOKEHUSIMU MaTepuaia, Ho (pparMeHTapHO U HEMoce0Ba-
TEJIbHO JAaeT OTBEThl HA MOCTABIIEHHBIE BOIPOCHI; Cla0ble MPAKTHUYECKUE HABBIKH;
MOWCK PEIIEHUs TUIMOBBIX CTAHIAPTHBIX 3aJa4 HEpalMOHAIBHBIMU CHOcCO0amMu ¢
NPUHIUITHATBHBIMH OITMOKAMU;

— «0 6anyioB» — BBICTABIISETCS, €CIIU IIPU OTBETE HA BOIPOC CTYJAEHT OOHAPYKUI
HE3HAUUTEIbHBIN 001Mii 00beM 3HAaHUM, OTCYTCTBUE HABBIKOB B PEILIEHUU 3a/1ay 10
pa3IMYHBIM TE€MaM TUCLUIUIMHBI TOMYCTUI NPUHIUIHAIBHbBIE OIIHOKH MPU PEIICHUH
3aJlay, KOTOpbIE€ HE Jal0T BO3MO>KHOCTH BBINOJHUTH 33JaHUE, WU €CIU PELICHUE 3a-
a4l OTCYTCTBYET.

[TepeBon omenku n3 100-0amipHOM MIKanmbel B rocynapctBeHHyo 1 ECTS ocy-
IIECTBIISIETCS. B COOTBETCTBUU CO IIKaJION, npuBefeHHON B «llomoxenuu 06 opranu-



3anuK yuyeOHOTOo Tporecca B JIOHEIKOM HAIMOHATLHOM TEXHUYECKOM YHUBEPCHUTE-
Te», yTBepkAEHHOM npukazoM JOHHTY.

4.5 IlpuMep TeKyLIero onpoca Ha NPAKTHYECKUX 3aHATUAX

Texkyuuii orpoc NpOBOJUTCS C UCIIOJIH30BAHUEM BOIIPOCOB, CHOPMYJIMPOBAH-
HBIX Ha OCHOBE T1. 4.2. , COJEPKAILETO BOMPOCHI K HIK3aMEHY.

5. PEKOMEHIAYEMAS JIUTEPATYPA
1. Ocnosnaa numepamypa

1. Yautun, I'M. Kypc nekuuii 1o BbICHIEN MaTeMaTHKe [DJIEKTPOHHBIM pecypc] :
yuebHoe mocobue st BTy30B / I'. M. VYnutun, A. H. ['onuapos. - 2-e u3m. ;
I'OVYBIIO "JOHHTY". - 5 M6. - loneux : IOHHTY, 2011. - 1 ¢aiin. - Cucrem.
TpeOOBaHMUS: Acrobat Reader. - Pexxum JOCTYTIA:
http://ed.donntu.org/books/met/cd747.pdf . - 3aru. ¢ skpana.

2. IlpakTuKkyM MO BBICIIEH MaTeMaTUKe [ DJIEKTPOHHBIN pecypc] : yueOHoe mocodue :
(I71s1 CTYIEHTOB TEXHUYECKUX crienuanbHocTeil) / coct.: H.B. A3zapoBa u ap. ; moj
pea. I'M. Ymutuna ; TOYBIIO "JOHHTVY". - 2 M6. - J[oneuk : JIOHHTY,
2016. - 1 @aitn. - CucreM. TpeboBanusa: Acrobat Reader. - Pexum nocryna:
http://ed.donntu.org/books/cd5004.pdf . - 3arn. ¢ skpana.

3. Breicmasg MatemaTuka [ DJIeKTpOHHBIA pecypc] : yueoHoe mocodue : [B 2 u.]. U. 1/
A. B. Aukunos, I1. A. Benbmucos, FO. A. Pemeraukos. - 2-¢ u3a. ; ®I'bOY BO
"VabsH. roc. TexH. yH-T". - 2 M6. - YabsHoBck : Yal'TY, 2011. - 1 daitn. -
Cucrem. TtpeboBanms: Acrobat Reader. - ISBN 978-5-9795-0898-6. Pexum
noctymna: http://ed.donntu.org/books/19/cd9336.pdf. - 3aru. ¢ skpana.

4. Briciasg MaTemMaTHKa [ DJeKTpOHHBIN pecypc] : yaeoHoe nocodue : [B2 u.]. U. 1/
A. B. Aakunos, I1. A. Bensmucos, 1O. A. Pemetaukos. - 2-e u3a. ; ®I'bOY BO
"VibsH. roc. TexH. YH-T". - 2 M0. - YubsHoBck : Yl TV, 2011. - 1 daiin. -
Cuctem. TpeboBanus: Acrobat Reader. - ISBN 978-5-9795-0899-3. Pexxum
noctyna: http://ed.donntu.org/books/19/c¢d9335.pdf. - 3arn. ¢ a3xpaHa.

II. /lononnumenvnasa aumepamypa

5. Kynpssues, JI.JI. KpaTkuii kypc MaTeMaTH4ecKoro aHanu3a [ DJIeKTPOHHBIN pe-
cypc] : YueOnux : [B2 T.]. T. 1/ JL.JI. KynpsiBues - 4-e uzn., nepepab. ; Mocksa :
«®Dwu3.-mar. quteparypa» - 4 M6. - Mockga : DUIMATIIUT, 2015. - 1 daiin. -
Cucrem. TpeboBanusi: Acrobat Reader. - ISBN 978-5-9221-1585-8. Pexxum 10-
ctyna: http://ed.donntu.org/books/19/cd9526.pdf. - 3armn. c skpana.



http://ed.donntu.org/books/met/cd747.pdf
http://ed.donntu.org/books/cd5004.pdf
http://ed.donntu.org/books/19/cd9336.pdf
http://ed.donntu.org/books/19/cd9335.pdf
http://ed.donntu.org/books/19/cd9526.pdf

6. YYUEBHO-METOJNYECKOE OBECIEYEHUE IUCHUILIAHBI
YueOHo-MeToAUYeCKHEe W31aHusl, pa3padoTannbie B lonHTY:

1. Vmurun, I'' M. Kypc nexuuii o Beiciel MatemMartike [DIeKTpoHHbIi pecype] :
yuebHoe nocobue g Bry3os / I'. M. Yiurun, A. H. Tonuapos. - 2-¢ u3n. ; ['O-
YBIIO "IOHHTVY". - 5 M6. - loneuk : JOHHTY, 2011. - 1 daiin. - Cucrem.
TpeboBanus: Acrobat Reader. - Pexxum mocryma:
http://ed. donntu.org/books/met/cd747 pdf. - 3arn. ¢ skpana.

2. IlpakTukyMm 1o BbICIIEH MaTeMaTHKe [DIEKTPOHHBIN pecypc] : yuebHoe mocobue
. (1 CTYIEHTOB TEXHMYECKHX cnenuanbHocTer) / coct.: H.B. Azaposa u 1p.
nox pea. .M. Vauruna ; TOYBIIO "JOHHTY". - 2 M6. - Jloneux : JIOHHTY,
2016. - 1 ¢aiin. - Cucrem. tpeboBanus: Acrobat Reader. - Pexxum nocryma:
http.//ed.donntu.org/books/cd5004 . pdf . - 3arn. ¢ skpana.

JIEKTPOHHO-UH(OPMAIITHOHHBIE PeCyPChI
OBC OHHTY - http://donntu.org/library

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJINHBI

1. YueOnas aymuropus Ne 3.445, yueOHbIH KOPITYC 3, UTSl IPOBEACHMS 3aHATHIA
JIEKLIMOHHOTO TUNA, CEMUHAPCKOTO THIA, TPYMIOBBIX U UHIAUBHAYAJIbHBIX KOHCYJIb-
TalMh, TEKYIIETO KOHTPOJIS U MPOMEXYTOUHOM arrecTauuu (MyJIbTUMEIUHHOE 000-
pynosanue: HOyTOYK (OC - Windows 8.1 Professionalx86/64 - akamemuueckas moa-
nucka DreamSparkPremium, LibreOffice 3.3.0.4 -munensus GNULGPLv3+ u
MPL2.0), MyapTUMEIMHHBIA TPOECKTOP, IKPaH; CHEUaATH3UpOBaHHAsA MeOesIb: JOCKa
ayJUTOPHAsL, CTOJIbI Ay IUTOPHbBIE, CTYJIbsl YUCHUYECKHE, TEMOHCTPALIMOHHBIEC CTEH/IbI
Y TUTAKaThl ).

2. ITomeleHus A1 CaMOCTOATEIBHON PabOThl ¢ BO3MOKHOCTBIO MOAKITIOUEHHUS
Kk cetn "HMHTepHer" m obecneueHHeM AOCTyNa B 3JEKTPOHHYIO HH(pOPMAIHOHHO-
00pa3oBaTeNbHYIO CpeAy OpraHW3alMK: YUTAJbHBIE 3aibl, yuyeOHble Kopmyca 2,3
(KommbroTepHass TeXHHUKA ¢ BO3MOXXHOCTBIO TMOAKIIOUCHUA K ceth «UHTepHET» M
o0ecrieueHueM I0CTyMna B 3JEKTPOHHYIO HH(GOPMALMOHHO-00Pa30BaTEIbHYIO CPEAY
(BUOC JOHHTY) u snextporHo-OnbOmuoTeunyio cuctemy (ObC [PRbooks), a Tak-
)K€ BO3MOKHOCTBHIO MHIMBHAYAJIbHOTO HEOTPAHMUYEHHOI'O JOCTyIa O0yJaromuxcs B
OBbC u DHUOC mocpeactBom Wi-Fi ¢ mepcoHanbHbIX MOOUIBHBIX ycTpoiicTB. OC -
Microsoft Windows 7, OpenOffice 2.0.3 — obmiectsennas nunensus MPL 2.0, Grub
loader for ALT Linux - muuensus GNU LGPL v3, Mouzilla Firefox - nunessus
MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) - nu-
uensus GNU GPL).



http://ed.donntu.org/books/met/cd747.pdf
http://ed.donntu.org/books/cd5004.pdf
http://donntu.org/library
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