degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: Beiciras matemarnka
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: ITy4xoBO-11a3MEHHbIE CUCTEMBI M TEXHOJIOTHH

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kadeapa BbICIICH MaTeMaTUKN

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT
2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

3 (ocenHuit) - Jxk3aMeH

AynuropHbIx yacoB: 180 Bcero, B TOM 4HcIe:
nexuuu: 90 yac.
ceMuHapsl: 90 gac.
nabopatopusie 3ansaTus: 0 gac.

Camocrostensnas padora: 105 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 315, Bcero 3au. en.: 7

[Iporpammy coctaBui: A.C. AraxaHoBa, KaHJ. pu3.-Mar. HayK

[Iporpamma obcyxaeHa Ha 3aceqanuu kKadenpsl Beiciiei maremaruku 21.05.2020



AHHOTANMA

Z[I/ICLII/IHJ'II/IHa npeaHasHauCHa Jid (bOpMI/IpOBaHI/Ie 0a30BBIX 3HAHUI II0 MaTEMATHYECKUM KypCaM Jisd
JAIbHEHMIIIETO HCIIOIB30BaHUS B ApyTrux 007aCTAX MaTeMaTHYEeCKOro 3HAHUSA U JUCHHUIINIMHAX C
CCTCCTBCHHOHAYYHBIM COACPIKAHUCM, (I)OpMI/IpOBaHI/Ie MaTeMaTHu4eCKOn KYJIBTYpbI, HCCICOOBATCIBCKUX
HAaBBIKOB U CIIOCOOHOCTH IIPUMCHSATDL 3HAHWA HA IPAKTHUKE.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

®opmupoBaHue 0a30BBIX 3HAHUI MO MaTEeMaTHYECKUM KypcaM Ui JaJbHEHIIEero MCHONb30BAHUS B
Opyrux O0JacTAX MaTeMaTHYeCKOro 3HAaHUS U TUCHMILIMHAX C €CTECTBEHHOHAYYHBIM COACP)KaHUEM;
(dbopMupoBaHUEe MaTeMaTHYECKOH KyJIBTYpBblI, HCCIEOBATEIbCKUX HABBIKOB U CIIOCOOHOCTH MPUMEHSTh
3HaHUS Ha IPAKTUKE.

33]13‘[1/[ JAUCHUIIINHBI

NpUOOPETEHNE CIIYIIATEeNIIMA TEOPETHYECKUX 3HAHMM M NPAaKTUYECKHMX YMEHHH M HaBBIKOB B
o0nacTé TeopHuH MpeeioB, AnpHepeHINaNIbHOTO U HHTETPAIbHOTO NCYHUCIICHUS, TEOPUH PSIIOB;

IIOATOTOBKA cnymaTeneﬁ K U3Yy4YCHUIO CMEIKHBIX MATEMAaTUYCCKUX JUCIUIIIINH,

IpUOOpeTeHNEe HABBIKOB B MPUMEHEHHH METOJ0B MAaTeMaTHYECKOrO aHaiu3a B (U3UKE U JAPYTUX
€CTECTBEHHOHAYYHbIX JUCLUIUINHAX.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1.1 Ananuzupyet npoOIeMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  NpOOJIEMHONW  CHUTyallud Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(POPMALHH

aHaJM3 MPOOIEMHBIX CUTYalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-1.3 Pa3pabarsiBaeT CTpaTeruo JOCTHKEHUS
[IOCTABJICHHON 1€ Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpEeNBUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE  Ha  BHEIIHEE  OKPYKEHHE  IUIAHUPYEMOM
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH

JIeSITeJIbHOCTH

YK-6 Criocoben orpenensTh U peann3oBeiBath |YK-6.2 OueHuBaeT CBOIO JCSTEIHHOCTh, COOTHOCUT IIEIH,
MPHOPUTETH COOCTBEHHOMU ACSITEIBHOCTH H CHOCOOBI M CpEICTBa BBIMOJHEHUS JIESTEILHOCTH C €€
CIIOCOOBI €€ COBEPIICHCTBOBAHHS Ha OCHOBE pe3yabTaraMu

CaMOOLICHKH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMUILINHE (MOLYJII0)
B pesynbTrare 0cBOHHS AUCIUIIMHBI 00Yy4aIOIINeCs JOIKHbBI
3HAThb!

OCHOBHBIE CBOWCTBA MPEEIIOB MOCIIEe0BATENbHOCTEH 1 (PyHKIMI 1eHICTBUTEIHHOTO IEPEMEHHOTO,
NpOU3BOAHOM, Au(depeHIrana, HeopeaeIeHHOr0 HHTerpaa; CBOicTBa (DyHKIHUH, HEIPEPHIBHBIX HA
OTpE3KE;

OCHOBHBIC «3aMeuarelibHble NpeaenbD», TaOiau4Hble (GOPMYNbl JUIS HPOU3BOAHBIX U
HEONpE/CICHHBIX ~ WHTErpaioB,  (GOpMyibl  ITUPPEPSHIUPOBAHUS, OCHOBHBIC  PAa3JIOKEHHUS
aneMeHTapHbIX QyHKIHIA TI0 hopmye Teinopa;

OCHOBHBIE (hOpMYJIbI TUPPEepeHINATEHON TEOMETPHH.

YMETh:



3aIIMCBIBaTh BBICKA3bIBaHUS IIPU IOMOIIM JOTMUECKUX CUMBOJIOB;
BBIUUCIIATH TPEAeIIbl HOCIeI0BATEIbHOCTEH M PYHKIMMA JeCTBUTEIIEHOTO IEPEMEHHOTO;
BBIYHCIIATE NTPOU3BOAHBIEC IEMEHTAPHBIX (DYHKIMH, pacKiaiblBaTh 3JI€MEHTAapHbIC (YHKIHUHU IO
¢dopmyne Teinopa; BBIYMCIATH mpenensl GyHKUUNA ¢ npuMeHeHueM (opmynsl Teinopa u mpaBuia

Jlonmurans;

cTpouth rpadpukn (yHKOMHA C TPUMEHEHHEM IEepBOM M BTOPOM HPOM3BOAHBIX; HCCIEIOBAThH
(GYHKIMM Ha JIOKAIBHBINA SKCTPEMyM, a TaKXKe HAXOJUTh UX HauOOJbIIee U HaUMEHbIIee 3HAYCHUS Ha

MPOMEXKYTKAX;

BBIYHCIIATH KPUBU3HY INIOCKUX U MMIPOCTPAHCTBECHHBIX KPUBLIX.

BJIAJIETh:

MMPEAMETHBIM SA3BIKOM KJIACCHYCCKOI'0 MaTeMAaTHYCCKOTO0 aHalin3a, IPUMCHIACMBIM IIPpHU TOCTPOCHUUN

TCOpUU MPCACIIOB,

anmapaToM TEOPUH IMPEAesoB, TU((EepeHIINATLHOTO U UHTETPATbHOTO UCUNUCICHHS IS peIIeHUs
pa3IMyHBIX 3aJad, BO3HUKAIOIMMX B (usmke,

JUCLUTUIAHAX.

TCXHUKEC, OKOHOMHUKEC U APYIruX JMPUKIAIHBIX

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas

CaMOCTOATCIIbHYTO pa60Ty, qac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopat. paboThI Camocr.
P pat-p pabora
1 Jluneiinas anre6pa 4 4 5
) AHanuTn4eckas TeOMEeTpHsl U BEKTOpHas 3 10 5
anreOpa
3 Baenenne B MaTeMaTHUECKUM aHAJIN3 6 6 5
[IponsBogHas u muddepeHran
4 6 5
byHKINU
5 [Tpumenenue HPOU3BOTHBIX K 4 3 5
HCCJICAOBAHUIO CBOMCTB (PyHKIMH
I'eomerpuueckue MPHUIIOKEHUS
6 2 2 5
T PepeHInaTbLHOTO HCYHCICHUS
7 HuddepennmansHoe WCUUCIICHUE 3 6 7
(YHKLIMN MHOTHX TIEPEMEHHBIX
] HHTeEpaHBHOG HCUHCIICHHE GdbyHKUMN 10 10 ]
OZIHOM IIepeMEeHHON
9 WuterpanpHoe HcUMCIEHHE  (DYHKIUH 6 6 7
MHOTHX [IEPEMEHHBIX
10 | duddepenumnansHbie ypaBHEHUS 6 8 8
11 DeMEeHTBI TEOPUU OIS 6 6 10
12 Psaner 8 8 10
13 Onementsl TOKII 6 8 10
14 |Teopwus BeposiTHOCTEN 10 8 15
Hroro yacos 90 90 105
[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

315 ygac., 7 3aud.ex.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)




Cemectp: 1 (Ocennwii)
1. JIuneiinas anredpa

Onpenenurenu 2-ro u 3-T0 MOPSAKOB, MX BbIuMcieHHe. OCHOBHBIE CBOIICTBa OIpeEIUTENEH.
Marpunp! u geiictBue Hal MarpunaMu. CHCTEMBI IMHEHHBIX aareOpandyeckux ypaBHEHUH.

2. AnanmuTudeckas TCOMCTpUS U BCKTOpHAd anre6pa

JlekapToBbI KOOPAMHATHI Ha MPSIMOM, HA TNIOCKOCTHU U B IpocTpaHcTse. [lospHble, UIHMHApUYECcKre
u cepuuecknue koopauHatel. [loHsTHE BEKTOpa W JUHEWHBIE onepanuu Hajx Bekropamu. llonsTue
JMHEHHOH 3aBUCHUMOCTH BeKTOpoB. CKalsipHOE IPOU3BEACHNE BEKTOPOB. BekTopHOE IponsBeneHue
BeKTOpoB. CMeIIaHHOE TPOU3BEACHUE BEKTOPOB. lIpsMble TUHUM HAa TIOCKOCTH. Pa3nnuHble BUABI
YpaBHEHUH IJIOCKOCTH W TPSAMON B NpocTpaHcTBe. KpuBbIE M HOBEPXHOCTH BTOPOTO IOPSIKA.
[IpeobpazoBanue xoopaunar. KBagparuunsie GopMbl.

3. BBC,I[GHI/IG B MaTeMaTHYCCKUM aHAIN3

MHokecTBa. Onepauuu  HaJg  MHOXKECTBAMHU. [MocnenoBarensHOoCcTH.  MOHOTOHHBIC
nocnenoBarenbHOCTH. [lonsTre QyHkuu. [Ipenens! pynknuu. beckoneuno Gonpiiie 1 6€CKOHEYHO
maneie pyHkuuu. IlepBbiii 3ameuarenbHblii mpenen. CpaBHeHHE OCCKOHEYHO MaibIX (DYHKIIHH.
HenpepsiBHocts (hyHkmu. Touku pa3peiBa GyHKIHN.

4. IpouzsomHas u auddepeHnnan GyHKIIA

Ompenenenne mnpousBoaHoi. HempepsiBHOCTE u  muddepenmupyemocts ¢GyHkun. [IpaBnia
muddepentmpoanus. Dopmynsr  auddepennupoBanus dneMeHTapHbIX  (QyHKImA. [Ipumeps
OTBHICKaHMSI TPOM3BOIHBIX CIOKHBIX (yHKIWA. JnpdepeHunpoBanne HESBHBIX (QyHKIUI.
Juddepennupopanue GbyHKIUH, 3aJJaHHBIX napaMeTpUUYECKH. Jlorapudmuueckoe
maddepentmpoBanne. [Ipon3BoaHbIE BBHICIIUX TOPAAKOB. [IpoM3BOIHBIC BBICIIMX TOPSIKOB OT
HesBHBIX (yHKIMHA ©u OT (yHKIMHA, 3amaHHBIX napameTpudecku. Juddepennman ¢yHKInu.
JuddepeHnanbl BEICIIMX MOPSIKOB.

5. HpI/IMCHeHI/Ie MMPOU3BOAHBIX K UCCIICAOBAHUIO CBOICTB (1)YHKL[I/II/I

Boszpacranue u yObiBanue QyHkumii; sxctpemym ¢ynkuun. Teopembr @epma, Pomts, Jlarpamka u
Komm. IlpaBuno bepnymnmu-Jlonutans ans packpeitua HeompeneneHHocreil. @opmyma Teitnopa.
[IpusHaku Bo3pacTanus, yOsiBaHUS U SKCTpeMyMa (yHkunu. Hanbomnbiee n HauMeHblIee 3HAYCHUS
(YHKIIMKM Ha JAHHOM OTpe3ke. BBIMyKIOCTh M BOTHYTOCTh Ipaduka (QyHKIMH, TOYKH IMeperuoa.
Acumnrotsl rpaduka pynkuuu. [loctpoenue rpaduka QyHKIUH.

6. 'eomeTpuueckue npunoxenus quhHepeHITNaTBHOTO HCUUCITICHUS
KacarenbHast 1 HopMasb K IIIOCKOH KPUBOM.

Cemecrtp: 2 (Becennuit)
7. Auddepenunanbaoe ucurcienne GyHKINNA MHOTHX ITIEPEMEHHBIX

@ynkuun 1Byx mnepemeHHbIX. OcHoBHbIe omperneneHus. [Ipenen (yHKkuumMm OByX mHepeMEHHBIX.
HenpepsiBHOCTD QyHKIMHU OBYX nepeMeHHbIX. CBoWicTBa (DyHKIMIA, HEPEPBHIBHBIX B OTPAHUYCHHOM
3aMKHYTOH o0acTu. IToHsATHE YaCTHBIX MPOU3BOIHBIX U MTOJHOTO MPUPAIIECHHS.

Huddepenuupyemocts u  nonselii  aupdepenuman  ¢yHkuun. llpumenenune — momHOro
mudepeHnpana K NPUOMIKEHHBIM — BhIYUCIEHMSIM. JIuddepeHnuansl  BBICIIMX — TOPSIKOB.
[MpomsBonHast cnoxHoi ¢yHkuuu. [lomHas npomsBomHas. VHBapHMaHTHOCTH (OPMBI IOJIHOTO
muddepentmana. Jnddepenuuposanre HesBHol (yHknuu. KacarenbHas MIOCKOCTh U HOpMallb K
noBepxHocTH. [IpomsBomHas 1o HampaeneHuto. [pamment ¢ynkuun. CBolicTBa TpaaueHTa.
OkcTpeMyM (pyHKIMHM JBYX INepeMeHHbIX. HeoOxoauMble M 1OCTAaTOYHBIE YCIOBHS JIKCTpPEMyMa.
HawuGonpuiee 1 HanMeHbIee 3HAYCHUST PYHKIIMU B 3aMKHYTOW 00JIacTH.



8. MHTerpanbHOe HcuncieHne GyHKIUN OTHOM TIepeMeHHON

[lepBooOpa3nas. Heonpenenennsiii naTerpan. Tabnuna WHTErpasoB U TaOIMYHOE UHTETPUPOBAHUE.
[TounenHoe mHTErpHpoBaHue (MeTox pasnoxeHus). MHTerpupoBanue no vactaM. MHTerpupoBanue
MOJICTAHOBKOM (3aMeHa mepeMeHHOl). MHTerpupoBaHue MNpOCTEHIINX palMOHAIBHBIX JIPOOEH.
PasnoxeHne panuoHansHON IpoOHM HA CyMMY dIIEMEHTapHBIX JapoOeil. MHTerpupoBanne QyHKIHIA,
pallMOHAIBHO 3aBHUCALIMX OT TPHUTOHOMETpUYeCKuX (QyHKUuMHA. WHTerpupoBaHue HEKOTOPBIX
anredpanyecKkux HppanroHaabHocTeld. OO0 MHTerpanax, He BBIPaKAIOIIUXCS 4Yepe3 3JIeMEHTapHbIe
GyHKLIMH.

[IprieMbl BBIYKCIIEHUSI OIPEACIICHHOIO HMHTErpana. BplUuCiieHHE ONpeAeiIeHHOTrO0 HWHTErpaja IIo
4acTsAM U MOJICTAHOBKOW. MIHTErpupoBaHNue YeTHBIX U HEYETHBIX (QYHKIINH.

WuTerpan ¢ 6eckoHeUHBIMU TIpeienaMu. MIHTerpai ot pa3pbiBHON QYHKITUH.

Mertonpl BBIYMCIEHUS BEIMYUH C IIOMOIIbIO OINPENEIEHHOr0 MHTerpajna. Brluncienue miomanei
wiockux ¢uryp. Beuucnenne o0beMoB Ten. Brrumcnenuwe nnuHbl Oyrd. Beruucienue ruiomanu
[IOBEPXHOCTH BpauieHus. CTaTUYECKU MOMEHT M LIEHTP TSKECTH CUCTEMbl MaTepUaJIbHBIX TOYEK.
CrarnyecKkue MOMEHTBI M LIEHTP TKECTH IUIOCKOH ayru. CTaTHueckre MOMEHTHI U LEHTP TSDKECTH
TUIOCKOW (DUTYDHI.

9. MHTerpanbHoe ncurciaeHne (pyHKIUN MHOTHX ITEPEMEHHBIX

JlBoitHON wuHTerpan. TpoiHON wuHTerpan. IlpunmoskeHue KpaTHBIX HHTErpaynoB. KpuBoauHEHBIE
UHTErpaisl InepBoro pona. [lpuioxkeHus KpUBOJIMHENWHBIX MHTErPajioB IIEPBOIO  poja.
KpuBonuuelinple wuHTErpansl Broporo poga. @Popmyna IpuHa. IloBEpXHOCTHBIE HHTETPAJIBI.
[loBepxHOCTHBIN wWHTerpanm mepBoro poja Porop (Buxps). @Popmyna Crokca. YcinoBus
HE3aBUCUMOCTH KpPUBOJIMHEWHOTO HWHTErpajga BTOPOTO poja OT IIyTM WHTEIPUPOBAaHHA B
npoctpancTse. OnpeneneHue 00beMHO-0THOCB3HOM o0nactu. dopmyna Octporpaackoro-Iaycca.

10. Tuddepennuansabie ypaBHEHHUS

OcHoBHBIE TIOHATHA, ompexaeneHus. Y c pasgengromumuca nepemeHHbIMU. OmpHOponHbeie Y
nepBoro mnopsaka. Jlueelineie Y 1-ro nopsaka. Merton beprymnu. YpaBHenune bepnymm.
VYpaBHenuss B monHbIX auddepenimanax. JIY Bblcmux TOpsSAKoB. JIMHEHHBIE OIHOPOIHBIC
muddepeHnranbabie ypaBHeHus. Heonnopoausle nuHeiiHbie 1Y BTOPOro mopsiika ¢ MOCTOSHHBIMHU
ko3 durmenramu. Cucrembl TUHEHHBIX JIY ¢ moctossHHEBIME K03 duimeHTamu.

Cemecrtp: 3 (Ocennuii)
11. DneMeHTHI TEOpUH MO

CkansipHoe M BeKTOpHOE Hosl. [loBEpXHOCTH YPOBHSA U IpaJUEHT CKaJsIpHOro mHojsi. BexropHoe
I10JIe, BEKTOPHBIE TUHUH. [[uBepreHnus u poTop BEKTOPHOro nojs. [I0TOK ¥ HUpKyIALUsA BEKTOPHOTO
nonsi. [Ipocreiimve THUMBI BEKTOPHBIX TONEeW W WX cBoicTBa. JluddepeHiuansapie onepanuu
[IEPBOTO U BTOPOTO MOPSKOB.

12. Paner

Uucnosoit psan. Cymma psga. HeoOxogmmplii mnpusHak cxomumoctu psga. OcraTok psaa.
3HAKOIOCTOSHHBIE PAIBL. Pslibl ¢ IOJIOKUTENBHBIMU WieHaMU. JloCTaTOuHbIE IPU3HAKUA CXOAUMOCTH.
[Ipusnaku cpasuenus. [Ipusnak JanamOepa. Panukansublil npusHak Komu. MHTErpanbHelii npusHak
Komm. 3Hakouepenyromnpecss U 3HAKONEpEMEHHbBIE Psbl. AOCONIOTHAS W YCIOBHASs CXOJMMOCTH
YHUCIOBBIX PAN0B. DYyHKUIMOHATBHBIE PSABI, OCHOBHBIE MOHATHS, onpeneicHus. CTerneHHbIe psbl,
OCHOBHBIE TOHATHUS, oOIpeAereHus. PaBHOMepHas CXOOMMOCTb (PYHKIHMOHAJIBHOTO  psija.
PaBHOMepHas cxoguMocTh pspoB. Pasnoxenune ¢yHkumii B creneHsble psiabl. Psaapr Teiinopa u
MaknopeHa. PaziokeHrne HeKOTOphIX dlieMeHTapHbIX (GyHKIUH B psij Teinopa (MaknopeHa).

13. Daementsr TOKII



[lonsiTHe KOMIIJIEKCHOTO YMCJa, OCHOBHBIE onpenesieHus. [leficTBus Hall KOMILIEKCHBIMH YMCIaMU B
anreOpanyeckort Qopme. leomerpuyeckoe H300paKeHHE KOMIUICKCHBIX uMcend. JledcTBus Hal
KOMIUJICKCHBIMH YHCIIaMHM, 3allMCaHHBIMH B TpHUroHomerpudeckoil ¢opme. Ilonarue ¢yHkuu
KOMIUIEKCHOTO TIEPEMEHHOTO. JJeMeHTapHble (QYHKIMH KOMIUIEKCHOrO mepeMeHHoro. Ilpenen
GbyHKIMK 1 HEenpepbIBHOCTD. [Ipon3BoaHas QyHKINHM KOMIIJIEKCHOTO NEPEMEHHOT0. AHAIUTHYECKUE
¢yHkuuu. ['eomeTpryeckuil U rUIAPOMEXaHMYECKUN CMBICI MPOU3BOAHOW. MHTerpan or (yHKumMu
KOMIIJIEKCHOTO TepeMEeHHOro. Psnipl ¢ komIiuiekcHbIMH uieHamu. Knaccuguxanms ocoObIX Touek
(YHKLIMN KOMILIEKCHOTO nepeMeHHoro. Beruer ynkunu. OcHOBHas TeopeMa O BbIYETaX.

14. Teopus BepoaTHOCTEN

OnemenTsl koMOuHaTOopuku. OCHOBHBIE TIOHATHA TeOpuH BeposiTHOcTel. Kitaccmueckoe,
onpeeneHue BepoATHOCTU. CTarucTuueckas BEpOSITHOCTb. [eomerpuueckas BepOSITHOCTb.
Omnepanuu Hag cOOBITUAMU M OCHOBHBIE TEOPEMBI CIIOKEHHS U YMHOXeHUs. CIeICTBHS U3 TEOpeM
clokeHuss W yMHOXeHus. Dopmyrna momHOW BepositHocTH W ¢dopmyna baiieca. [loBropenue
HE3aBUCUMBIX HUCHBITAaHUNA. 3aJlaHue AMCKPETHOM CIy4alHOW BEJIIMYMHBI. 3aKOHBI PacHpeAeiCHHS
JCB. YucnoBble XapaKTEpUCTUKH AMCKPETHBIX CIy4YalHBIX Benu4MH. DYHKINSA pachpeneseHus
BEpOSITHOCTEH cnyuyaiiHOH BennuuHbl. HempepeiBHblE chyvaiiHple BenuuuHbBL. —OmnpeneneHue
IJIOTHOCTH pacnpeneneHus. Yuciossle xapakrtepuctuku HCB. PaBromepHoe pacmpenenenue.
ITokazarenbHbIN 3aK0H pacnpeneneHns. HopManabHBIN 3aKOH pacipeleieHHUs.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopusi, OCHAIllEHHAs! MyJIbTUMEANA IIPOEKTOPOM, 3KPAaHOM U MUKPO(OHOM.
6.IlepeuyeHb pexoMeHYeMOM JINTEPATYPHI

OcHoBHas nuTeparypa

1. JIexuu o MatemarndeckoMy ananusy [Texct] : B 2 4. : yue6. mocobue mis By3os. Y. 1 /I E.
UBanoB ; M-Bo oOpazoBanus u Hayku P®, Mock. ¢pu3.-TexH. uH-T (Toc. YH-T .— 3-€ u31., UCIp. U JOIL.
— M. : MOTH, 2011 .— 318 c.

2. JlonoHHATENBHBIE JICKIUH [0 aHAIUTHYecKoi reomerpu [ Tekct] : yue6. mocobue mist By3os / /1. B.

bexnemumes ; M-Bo oOpa3zoBanus u Hayku Poc. @eneparuu, Mock. ¢us.-TexH. uH-T (TOC. YH-T) .— M.
: MOTH, 2007 .— 112 c.

JlononHuTenbHAs TUTEpaTypa
1. Kpatkuii kypc maremarndeckoro aHanmmsa [Texct] : B2 1. T. 1 : luddepennmanpaoe u
WHTErpalibHOE UCUUCIICHUS (PYHKINI OTHON TIepeMeHHOH. Psibl : yael. mocoowue aist By3oB / JI. J1.
Kynpsisues .— 3-e uzn., nepepad. — M. : @uzmariut, 2008, 2009 .— 400 c.
2. Kparkwuii kypc maremarudeckoro aHanuza [Tekcr] : B 2 1. T. 2 : [luddepennnanpaoe u
HUHTETPpaIbHOE UCUUCIICHUS PYHKIMI MHOTUX NIepeMeHHbIX. ' apMOoHHYecKuil aHanus : yueo. mocodue
st By3oB / JI. JI. KynpsiBue .— 3-e u3n., nepepab. — M. : @usmariurt, 2008 .— 424 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHAX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTALUN.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



[IpuBeneHs! B exKeroHo pazpabaTbiBacMbIX JOMAITHUX 3aaHUSX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: IIyukoBO-1JIa3MEHHBIE CUCTEMBI U TEXHOJIOTUU
dusTex-urkona ApokocMuueckux TexHomoruit
kadespa BBICIICH MaTeMaTUKH

Kypc: 1

KBaJupuKaAnus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT
2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

3 (oceHHuit) - DKk3aMeH

PaspatGoTunk: S.C. AraxaHoBa, KaH[. (pu3.-Mat. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTAaBJICHHOM 1€ Kak IOCJICAOBATEeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIIFHOCTH W Ha B3aUMOOTHOIICHHS] YYaCTHHUKOB 3TOMN
JesITeIbHOCTH

YK-6 CriocobeH onpeessTh U peaan30BhIBaTh
MPUOPUTETHI COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VK-6.2 OueHuBaeT CBOIO JIESATEIHLHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI M CPEJICTBA BBITIONHEHUS JACATEIEHOCTH C e
pe3ynbTaraMu

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «Bricras mareMaTuka O6y‘IaIOH_H/II\/’IC$I JOJIKCH:

3HAThb:

OCHOBHBIE CBOICTBa MPEJENIOB TOCIeI0BATEIbHOCTEH W (DYHKIIMN JEHCTBUTEIBHOTO MEPEMEHHOTO,
Mpou3BOIHOH, nuddepeHnnana, HeonpeaeIeHHOIO HHTETpala; CBOWCTBA (PYHKIMHI, HENPEPHIBHBIX Ha

OTPE3KCE;

OCHOBHBIC «3aMeYaTelIbHbIC TpeeNbl»y, TaOMH4YHbIe (QOPMYIBI JUIS TPOU3BOAHBIX U
HEOIIpE/IeICHHBIX ~ WHTErpaioB, Gopmynbl  auddepeHIMpoBaHUs, OCHOBHBIE  Pa3lIOKCHUS
aneMeHTapHbIX pyHKIMiA o hopmyne Teinopa;

OCHOBHBIE (hOpMYITBI TU(GEPEHITNATEHON TEOMETPHU.

yMeThb:

3aIIMCBIBATh BBICKA3bIBaHUS IIPU IIOMOIIM JOTMUECKUX CUMBOJIOB;
BBIUMCIIATH TPEAeIIbl HOCIeI0BATEIbHOCTEH U PYHKIMIA JeCTBUTEIIEHOTO IEPEMEHHOTO;
BBIYHCIIATE NTPOU3BOAHBIEC IEMEHTAPHBIX (DYHKIMH, pacKiaiblBaTh 3JI€MEHTApHbIE (YHKIHUHU IO
¢dopmyne Teinopa; BBIYMCIATH mpenensl GyHKUUA ¢ npuMeHeHueM (opmynbsl Teinopa u mpaBuia

Jlonmurans;

cTpouth rpadpukn (YHKUIMHA C NPUMEHEHHEM NEepBOM M BTOPOM HPOM3BOAHBIX; HCCIEIOBAThH
(GYHKIMM Ha JIOKAIBHBINA SKCTPEMYyM, a TaKXKe HAXOAUTh UX HauOOJbIIee U HaUMEHbIee 3HAYCHUS Ha

MPOMEXKYTKAX;

BBIYHCIIATH KPUBU3HY INIOCKUX U MIPOCTPAHCTBECHHBIX KPUBLIX.

BJA€Th:

MMPEAMETHBIM SA3BIKOM KJIACCHYCCKOI'0 MaTeMAaTHYCCKOTO0 aHalin3a, IPUMCHIACMBIM IIPpHU TOCTPOCHUUN

TCOpHUU MPCACIIOB,

anmapaToM TEOPUH IMPEAEsoB, TU(QEepeHIINaTbHOTO U UHTETPATbHOTO UCUNUCICHHS IJIS peIIeHUs
pa3IMYHBIX 3a]ad, BO3HUKAIOIMIMX B (U3HMKE, TEXHHUKE, JKOHOMHKE W JPYIHX MNPHUKIaTHBIX

JUCLUTUIAHAX.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

Texyluii KOHTPOJIb OCYIIECTBIIETCS HA OCHOBE BBIITOJIHEHUS CTYAEHTAMH COBOKYITHOCTH JOMAIIHHUX
3aJ]aHuil U KOHTPOJIBHBIX PabOT B COOTBETCTBMU C y4eOHBIM IUTaHOM. JlaHHBIE O IOCEUIAEMOCTH U
TEKyLIEH yCIIEBaEMOCTH BHOCSTCS MPENOJABATENSIMHA B CIIELIUAIbHBIC XKYPHAJIBI.

Texkymuii KOHTPOJIb HA OCHOBE JOMALIHHUX 33JaHUN OCYLIECTBISICTCS B TEUEHUH Y4eOHOTO ceMecTpa B
CPOKH, YCTaHOBJICHHBIE Y4eOHBIM yIPaBICHUEM, B COOTBETCTBUH C YUEOHBIM IIAHOM.



Jns coaum 3agaHusl CTyAEHT O0O0s3aH IMPEJOCTaBUTh pEIIeHHE 3a7ayd JOMAIIHero 3aJaHus B
MUCBMEHHOHN ()opMe, OTBETHTH Ha BOIMPOCHI IMPENOJaBaTeiIsi M HaMKUCaTh KOHTPOJBbHYIO paboTy Mo
3aJaHUIO0, TI0 KOTOPOU MPOBEPSIOTCS 3HAHUE NOHATUN M YTBEPKIECHUM 10 TEMaM CIAaBa€MOIO 3aJIaHMs
Y YMEHHIO pellarh 3aJauu.

Bo BpCEMs BBIITOJIHCHUSA KOHTpOJ'IBHOﬁ pa60TBI HCJIB3sd II0JIb30BATHCA TIOMOIIBIO AOPYIUX JIWII,
BBIYMCIUTEILHON TEXHUKH U MOOHMIIEHBIMH TeHe(bOHaMI/I.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

[TpoMexyTouHas aTTecTanus MO TUCHUIUIMHE «BBICIIas MareMaTHKa» OCYIIECTBISICTCS B (opMme
T epeHIanbHOTo 3a4eTa U 3K3aMeHa. JK3aMeH MPOBOIUTCS B YCTHOH opme.

Bonpocs k quddepenHnmpoBannomy 3adery (9 cemectp)

JIMHEMHAS 1 BEKTOPHASI AJITEEPA U AHAJIUTUYECKA S TEOMETPHSA

1. Omnpenenuteny, ux cBOWCTBa. MuHOpBHI M anreOpandeckue ONONHEHHA. PasnnuHbele crocoOb!
BBIYMCIIEHUS onpeaenuTenei. [Tpumepsl.

2. Marpuubl, OCHOBHBIE OIIPEICICHMS, JEHCTBUS Hal MaTPHULIAMH.

3. BelunciieHne panra MaTpuibl METOJOM OKaNMIISIFOIIIMX MUHOPOB.

4. Cucrembl JIMHEHHBIX anredpanyecKkux ypaBHeHuH, Teopema Kponekepa - Kanemmm.

5. Pemienne cucteM JTMHEHHBIX anreOpandecKux ypaBHEHUH 1o npasuiry Kpamepa.

6. Pemienue cuctem JTMHEHHBIX anreOpandecKux ypaBHeHUH MetoqoM [ aycca.

7. Pemienune cucteM JMHEHHBIX aNreOpanvecKux YpaBHEHUH C MOMOIIBI0 00paTHOW MaTpHIIbL.

8. OnHopoaHblEe CHUCTEMBl JIMHEHHBIX anreOpanyeckux ypaBHeHUH. DyHIaMeHTalbHas CHCTEMa
pELIEHU.

9. BexTopsl, OCHOBHbIE OIIPEAEICHMS], IOHATUS, N€HCTBUS Ha/l HUMH.
10. Jluneiinsie onepanuy HaJl BEKTOPAMU, 33/IaHHBIMU B KOOPAWHATHOU (hopMe.
11. KonnmHeapHOCTh M KOMIUTAHAPHOCTh BEKTOPOB.

12. CkansgpHoe, BEKTOPHOE, CMEIIAHHOE TPOU3BENEHUS BEKTOPOB, OMpEACNICHUs, CBOWCTBA,
T€OMETPUUECKHUI CMBICI BEKTOPHOTO M CKAISIPHOTO POU3BEICHUH.

13. YpaBHeHHs MPSAMOI Ha IUIOCKOCTH: C YIJIOBBIM KO3()(MHUIIMEHTOM; Yepe3 JIBE TOUKH; B OTpE3Kax,
o01iee ypaBHEHHE.

14. YpaBHEHHUE TIIOCKOCTH B BEKTOPHOW ¥ KOOPIMHATHOW (hopmax.

15. YpaBHEeHHE MIIOCKOCTH U MPSMOM B IPOCTPAHCTRE.

16. PaccTosiHME OT TOUKH [0 IVIOCKOCTH.

17. YcnoBue napamieabHOCTH U IEPIICHANKYISIPHOCTH BEKTOPOB.

18. KaHoHnueckre ypaBHEHHUsI KPUBBIX BTOPOTO MOPSIIIKA: (OPMYIIBL, OTIPEIEICHUS, YEPTEK.
19. Kanonnyeckue ypaBHEHUS IOBEPXHOCTEH BTOPOTO MOPSIKA: (DOPMYITBI, YEPTEK.

OCHOBBI MATEMATHUYECKOI'O AHAJIU3A
1. [Ipenen unca0BOM MOCIEAOBATENHHOCTH.

2. Ilpenen ¢pyHKIMM B TOUKE U HA OECKOHEUHOCTH, €r0 reOMeTpruiecKasi HHTepIpeTanus, 1eHCTBUS Haj
penenamu.

3. OgHOCTOPOHHUE TPEICITHI.

4. OcHOBHBIE TEOpEeMBI O Tpeaesax. [Ipu3Haku cyiecTBOBaHUS IPEACIIOB.

5. IlepBelil 1 BTOpOH 3aMedaTeNbHbIE IPEAEIBI.

6. beckoneuno OombIre GyHKIUU U UX CBOMCTBA.

7. beckoHEYHO MaJjible BEIMYUHBI, UX CBOWCTBA, SKBUBAJICHTHOCTD.

8. PackpriTHE HEONPEAECIEHHOCTEM.

9. HenpepbiBHOCTH (DYyHKLIMH B TOUKE, HA MHTEpBajie U Ha oTpe3ke. CBoicTBa.

10. CsoiictBa (yHKUMH, HeNpepbIBHBIX Ha orpe3ke. DopmynupoBka Teopembl Komm u ee
FEOMETPUUYECKUNA CMBICIL.

11. Touku pa3pbiBa, UX KIACCHU(PHUKAIINS.

12. CsoiictBa (hyHKIMH, HENpEephIBHBIX Ha oTpe3ke. DopmynupoBka Teopembl Komm u ee
r€OMETPUYECKUN CMBICIL.



13. TIpousBonHas GyHKIIMH, €€ TCOMETPUICCKUN U MEXaHUUECKUN CMBICIL.

14. TIpaBuna nuddepeHnpoBaHUSL.

15. TIpon3BoHbIE OCHOBHBIX JIEMEHTAPHBIX QyHKIUH. Tabnuia npou3BOAHbIX.

16. TIpon3BoaHbIE CIOKHOW U 00paTHOH (QyHKITHIA

17. Tnddepennuan, onpeaeneHne, TeOMETPUISCKUN CMBICIT.

18. TIpoussoanbie u auddepeHnnans Broporo nopsiaka. OnpeneieHus, BEIYUCICHHE.
19. IlpaBuino Jlonurans s pacKpbITUS HEOTIPEAECTIEHHOCTEMH.

IMPUJIOXKEHU A JUDPDPEPEHIIMAJIIBHOI'O UICHUCJIIEHUA

20. [IpumeHeHne MTPOU3BOAHBIX K UCCIIETOBAHUIO (DYHKITHIA.

21. OcHoBHbIE TeopeMbl AU epeHINaTHLHOTO HCUHCICHNS.

22. Teopemsl @epma, Pomns, Jlarpanka u Komm. @opmyna Teitnopa.

23. DkcTpeMyM (YHKINH, HEOOXOAMMOE U JOCTATOUHBIC YCIOBHUS IKCTPEMyMa.
24. HauGonpiliee 1 HaMeHbIIIee 3HaUeHUS (PyHKIIMH HA OTPE3Ke.

25. BeimyknocTs rpaduka ¢pyHknuu. Touku neperuoa.

26. Acumnrtotsl rpaduka GyHKINH.

27. KacarenbHas 1 HOpMaJb K TJIOCKOW KPHUBOH.

Bonpocs k quddepennmupoBannomy 3auery (10 cemectp)

JUOOEPEHIIMAJIBHOE UCHUCIIEHUE ®YHKIMM MHOI'MX IIEPEMEHHBIX

28. dynknus Heckonbkux nepeMeHHbIX (DPHIT). O6nacts onpenencuus. Ilpexen u HenmpepbHIBHOCTH
@®HII. ITpumepsr.

29. Yactasie npousBogusic OHII. ITpumep.

30. [Honusiit auddepennnan GHII. I[Tpumep.

31. KacarenpHas IMI0CKOCTh M HOPMAJIb K IOBEPXHOCTH.

32. IIpousBonusie u nuddepenuuanst Beicinx nopsaakoB OHIL. [Ipumepsr.

33. IIpousBonHas ClOXHON (PyHKUIUH (CITy4all HECKOJIBKMX HE3aBUCHMBIX IlepeMeHHbIX). [Ipumepsl.
34. IIpousBonHas GyHKUIUH IBYX EPEMEHHBIX, 3aJaHHON B HeABHOM Buje. [Ipumep.

35. Dkerpemym OHII. Heobxoaumoe u gocratounoe ycinosus skctpemyma OHIL. [pumep.

36. YcnoBubiii 3kctpemym @OHII. HauOonbinee m HauMeHblee 3HauYeHUS (QYHKIUH B 3aMKHYTOU
obnactu.

WHTET'PAJIbHOE UCUUCJIEHUE ®YHKIMUN OTHOY TTEPEMEHHON
37. llepBooOpaszHast GpyHKIMH, HEONPEACTICHHBIN HHTETPAl U €0 CBOHCTBA.
38. Tabnuiia UHTErpasoB.

39. Metonbl BBIYMCIEHUS  HEOIPEAEICHHOIO HHTErpaja (HEHNOCPEICTBEHHOE HWHTEIPUPOBaHUE,
MOJICTAHOBKOH, 110 YacCTsAM).

40. MHTerpupoBanne paluoHaIbHBIX APOOEi.

41. MHTerpupoBaHue BHIpRXKEHUH, CoepKaluX TPUTOHOMETPUIECKUE (DyHKITHH.

42. YHuBepcalbHas TPUTOHOMETpHUYECKas MOACTAHOBKA.

43. IaTerpupoBaHne UppaioOHaIbHOCTEM.

44. OnpeneneHHBIA UHTETPaJ KaK Mpeie HHTETPAIbHBIX CYMM.

45. ®opmyna Herotona-JleitOnmnma. CBoiicTBa ONpeaesieHHOr0 HHTerpaa

46. MeTozp! BBIYMCIICHUN ONPEIEIEHHOIO HHTErpaia (HemocpeaCcTBEHHOE, OACTAHOBKOM, MO 4acTsiM).

47. IlpunoxxeHus: ONpeAeIeHHOT0 WHTErpalia; BeIYuCIeHNe TUIOMau TUIOCKOW QUrypsl, o0beMa Tena
BpAIICHHUS], ITMHBI KPUBOM.

48. HecoOcTBeHHBIC HHTETPAIBI.

WHTEI'PAJIBHOE NCYUCJIIEHUE ®@YHKIIMY MHOI'MX [IEPEMEHHbBIX
49. JIBoliHbIE MHTETPAJIbI, ONIPEEICHNE, BEIUNCICHHE.

50. 3aMeHa epeMEHHBIX B IBOTHOM HHTETpase.

51. TpoliHble UHTETpAJIBI, OIPEEIICHNE, BEIUNCICHHE.

52. 3aMeHa NEpeMEHHbBIX B TPOMHOM HHTETpaJIe.

53. [IpuMeHeHue KpaTHBIX HHTETPAJOB K BEIYMCIICHUIO TUIOMIAAeH, 00hEMOB.



54. KpuBonuneitHsle unterpaisl 1 u 2 poga. OnpeneneHue, BEIYUCICHUE.
55. ®opmyina I'puHa.

JANODPEPEHIIMAJIBHBIE YPABHEHU A
56. luddepennuansabie ypaBHeHUs 1-ro mopska, 3anada Komm.

57. Jluneitaple nuddepeHnnanbHbIC YpaBHEHUST TIEPBOTO Mopsaka. Pemenne meronom beprymmm n
METOJIOM BapHallK MPOU3BOJIBHBIX TOCTOSHHBIX.

58. OnHoponnbie nuddepeHimaibHbIe ypaBHEHUS IIEPBOTO MOPSIKA.
59. Inddepennuansable ypaBHEHHUS, TOITYCKAIOMINE TOHMKEHUE TTOPSIKA.
60. CtpykTypa 0011ero pemeHus JHHEHHOro HEOAHOPOIHOTO AU (HepeHINaTbHOTO YpaBHEHHUSL.

61. Jluneiinple HeomHOpomHble AU (depeHIHanbHbIe YPaBHEHUSI BTOPOTO IOPSAKA C TOCTOSTHHBIMHU
ko3 pUIMeHTaMu ¢ MpaBol YacThIO CIIEUANTBHOTO BUa. MeTo/ HeonpeIeIeHHBIX KO PHUIIMEHTOB.

Bomnpocsr k ax3ameny (11 cemectp)

SJIEMEHTbBI TEOPUMU T10JIA

1. CxansipHoe 1 BekTOpHOE 1osis. IloBepXHOCTH YPOBHS U TPailueHT CKAJISIPHOTO IO,
2. BexkropHoe 11oj1€, BEKTOpHbIE IMHUU. J[MBEpreH1Hs BEKTOPHOI'O MOJIS.

3. Llupkynsiyst 1 poTop BEKTOPHOI'O IOJIS.

4. IloreHanpHbIE U CONICHOUIAIBHBIE IO,

PAJIbI

5. YucnoBsle psjibl, OCHOBHBIE omnpezeneHus. CXOAUMOCTh U cyMMa psijia. HeoOxoaumblii mpu3HaK
CXOJUMOCTH.

6. 3HaKOIONOKHUTEIbHBIE PSABL. JlocTaTouHbIe IPU3HAKA CXOAUMOCTH.

7. 3HaKonepeMeHHbIE pAIbl. AOCOIIOTHAS U YCIOBHAS CXOAUMOCTD.

8. Ilpu3nak JleiOHuma.

9. ®yHKUMOHATIBHBIE U CTeTIEHHBIE pAabl. O0NacTh CXOIMMMOCTH CTEIIEHHBIX PsiioB. Teopema Abens.
10. Pansr Teiinopa u MakiiopeHa.

11. Paznoxxenue QyHKIMIA B CTETICHHBIC PSIBI.

OJIEMEHTBI TOKII

12. KomrutekcHple yncna. Anredpandeckas, TpPUTOHOMETPUYECKAss W IMMOKa3aTebHass (DOPMBI 3amuCH,
JNEUCTBUS HaJ HUMU.

13. KommiekcHas miIOCKOCTb. MoOOyab MU apryMEHT KOMIUIEKCHOTO 4uwucia. [JlaBHOe 3HaueHue
aprymenTa. [ eomeTpuueckuii CMBICII.

14. ®yHKIMS KOMIUIEKCHOTO IEPEMEHHOTO.

15. IlpousBonHast PyHKIINK KOMITJIEKCHOTO TIepeMeHHoro. YciaoBus Komm-Pumana.
16. UaTerpupoBanue GyHKINH KOMILUIEKCHOTO IIEPEMEHHOTO.

17. NnTerpanbnas ¢popmyna Kommu.

18. NM30omupoBaHHbIE 0COOBIE TOUYKH, HX KIaCCHUPUKAITHU.

19. Beraets! u popmyitel 115 ux BerauciaeHus. OCHOBHAs TeOpeMa O BhIYETaX.

OCHOBBI BEPOATHOCTHOI'O AHAJIN3A
20. DneMeHTbl KOMOMHATOPHUKH.

21. Knaccudpukanuss cobpitnii. Cymma, NpousBeleHHE COOBITHH, WX CBOMCTBa, TIpaduueckoe
Ipe/ICTaBICHHUE.

22. Krnaccuueckoe ompeneneHne BeposTHOCTH. CraTUCTHUecKas BEpOSITHOCTh. |eomerpuyeckas
BEPOSITHOCTb.

23. CoBMeCTHBIC 1 HECOBMECTHBIE CITydaiiHbIe COOBITHS. TeopeMBbl CIIOKEHHS BEPOSITHOCTEH COOBITHIA.

24. YcioBHbBIE BEPOSTHOCTH. 3aBHCUMBIC U HE3aBHCHUMBIE CITydaiiHbIe COOBITHS. TeopeMbl YMHOKEHHUS
BEPOSITHOCTEH COOBITHH.

25. Tonuas rpynmna codbrtTuii. opmyna MoJTHON BEPOSITHOCTH.
26. ®opmymna beiteca.



27. lloBtopHBle He3aBUCHMBbIe HcIbITanus. Cxema bepHymnmn moBTOpHBIX wHcnbiTaHuR. dopmyna
bepnymn.

28. JlokanpHas ¥ HHTErpanbpHas TeopeMsl Jlammaca.

29. IloBropHble He3aBUCUMBIC HcHbITaHui Qopmyina Ilyaccona. YcioBusi npuMEHUMOCTH (OPMYIIBI
[Iyaccona.

30. Buasl ciayyallHBIX BENMYMH. 3aKOH paCHpPENENCHHUS BEpPOSTHOCTEH MMCKPETHOM CllydaiiHOMN
BEIMYMHBI. UNCIIOBBIE XapaKTEPUCTHKHU.

31. 3akons! pacnpenenenus JJCB.

32. OyHKUMS pacnpenesIeHus BEpOATHOCTEN CIIy4ailHOM BEIMYUHBI U €€ CBOKCTBA.

33. HenpepsIBHBIE Clly4YailHbIC BEJIUYHHBI.

34. IIoTHOCTH pacupeeNIeHNs] BEPOATHOCTEN HEMPEPBIBHOM CITy4ailHON BEINYNHBI.

35. UYucnoseie xapakrepuctuku HCB. Maremarnueckoe OXHUIaHUE CIyYalHOW BEJIWYHUHBEI U €T0
cBolicTBa. /lucniepcus ciyd4ailHOW BEJIMUMHEI U €€ CBOMCTBA.

36. PaBHOMepHOE pacipe/esieHue.

37. Iloka3aTenpHBIN 3aKOH pacrpeaenecHusl.

38. HopmanbHbIi 3aKOH pacipeeIeHus.

Kpurepun oneHnBanus

Onenka «ommmyHo (10)» BeICTaBIsieTCSl OOy4YalOIIEMyCsi, €CIM OH [OKa3aJl BCECTOPOHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PELICHNH KOHKPETHBIX 3a/]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PEIICHUH;

oueHka «omm4HO (9)» BhIcTaBIAETCS O0OyyaromeMycs, €cld OH II0Ka3all BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HOPUHATBIX PELICHUH, HO MpH 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOPHIE OBLIH
CaMOCTOATEIBHO OOHAPY>KEHBI U HCIIPABIICHBL;

oueHka «omiM4HO (8)» BhICTaBIAETCS O0OyyaromeMycs, €clid OH II0Ka3all BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
NPUHATHIX PpeIleHWH, HO NPH 3TOM ObUIM JOMYyIIEHbI HEOOJBIINE HETOYHOCTH, KOTOPbIE IOJCe
yKa3aHUsl 9K3aMEeHATOpa ObUIM CaMOCTOSTEIbHO UCIIPABIICHBI;

OLIeHKa «xopomIo (7)» BBICTABISIETCS 00y4aromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U MO
CYIIECTBY H3JIaraeT ero, yMeeT IpPHUMEHATh IOJYYCHHbIC 3HAHHWS Ha IPAKTUKE, HO JOIMYCKaeT
HETOYHOCTH B OTBETE MJIM JETIAaeT HECYIIECTBEHHbIE OUIMOKH MPH PEIICHUH 3a71a4;

OLIEHKa «XOpOILO (6)» BHICTABIAETCS 00y4alOIIEMYyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYIECTBY H3J1araeT €ro, ymeeT IPHUMEHATh IOJy4YEeHHbIC 3HAHWA Ha IPAKTUKE, HO [OIYCKaeT
HeOoJIbLIMe OMMOKH B OTBETE U (WJIN) IPH PEILICHUH 3a]1ay;

OLIEHKA «X0pomIo (5)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U O
CYLIECTBY H3JIaraeT €ro, yMeeT MPHUMEHATh MOJYYCHHbIC 3HAHHWS Ha TNPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (WJIH) JI0ITycKaeT OMMOKH NIpU PEelIeHUH 3a71ad;

OLICHKA «YJIOBJETBOPHUTENBHO (4)» BhICTaBIseTCs OOydaromeMycs, MOKa3aBIleMy (parMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HaHWM, HETOuHble (OPMYIUPOBKH Oa30BbIX MOHATHH, HapyIICHHS
JIOTUYECKON IIOCIIeI0BATEIbHOCTH B U3JI0KEHUH IIPOIPaMMHOI0 MaTepuaa, €Clid IIpy 3TOM OH BIaJeeT
OCHOBHBIMH pazfesiaMu y4eOHOW NMporpamMMbl, HEOOXOAMMBIMH JUIA AalbHEHIIEro o0yueH!s] U MOXKET
MPUMEHATH NOTYYECHHBIC 3HaHU 110 00pasily B CTAHAAPTHON CUTYallly;

OLICHKA «YJOBJIETBOPUTENIBLHO (3)» BBICTAaBIACTCS OOydaroLIeMycs, NMOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HAHWI, HETOYHbIE (OPMYIMPOBKH 0a30BBIX MOHSATHH, HapyLIICHUS
JIOTUYECKOM TIOCJIEIOBATEIbHOCTH B H3JIOKEHHM IIPOIPAMMHOIO Marepuala, He BIaJICIOLIeMy
HEKOTOPBIMH pa3liellaMi y4eOHOW MpOorpamMMbl, HO YMEIOIIEMY NPHMEHATH NONyYeHHbIC 3HAHHS IO
00pa3ily B CTaHJapTHOM CUTYallHu;

OIICHKA «HEYJIOBJICTBOPUTENHHO (2)» BBICTABISAETCS OOydaroleMycs, KOTOPBI HE 3HaeT OOJbIIeH
YaCcTH OCHOBHOTO COJIEpPYKaHUSI Y4eOHOW NMpOrpamMMbl JHCUUILIMHBL, JOIyCKAaeT IpyOble OMHMOKU B
(bOpMyIHPOBKaX OCHOBHBIX MOHSTHH AUCIUIUIMHBI M HE YMEET UCIIOIb30BATh MOIYyYCHHBIC 3HAHUS [IPU
PELICHNH TUTIOBBIX MPAKTUYECKUX 3a/1a4;

OLICHKA «HEYIOBIETBOPUTENHHO (1)» BbICTaBIsieTCs 00yyaromeMycs, MoKa3aBIIeMy MOJIHOE HE3HaHUE
y4eOHOM porpaMMbl JUCHUTUTUHBI.



5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

I[lpu mpoBeneHnn UQQepeHIManTb HOr0 3adeTa WIM  yCTHOTO  dK3aMeHa oOydJaromemycs
npefocTaBisieTcss 1 acTpOHOMHUYECKHH 4Yac Ha MoAroToBKy. Ompoc oOywaromierocs mo OwieTy He
JIOJDKEH TPEBBINIATh 2 aCTPOHOMUYECKHX YacCOB.

Bo Bpemst ipoBeneHus iuddepeHnnanbHoro 3a4era Wik 9K3aMeHa 00ydJaronuecss MOTYT I0JIb30BaThCs
TOJIBKO MPOTPaMMOH TUCIUTUTHEI.



