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 npeaHadHa4yCHa JIsd (bOpMI/IpOBaHI/Ie 0a30BBIX 3HAHUU II0 MaTEMaTHYeCKUM KypcaM Jisd
JAIbHEHMIIIETO HCIIOJIB30BaHUS B Apyrux 007aCTAX MaTeMaTHYEeCKOro 3HAHUSA U JUCHUIIIMHAX C
CCTCCTBCHHOHAYYHBIM COACPIKAHUCM, (1)OpMI/Ip0BaHI/Ie MaTeMaTH4eCKOM KYJIBbTYpPbI, HCCICOOBATCIBCKUX
HAaBBIKOB U CIIOCOOHOCTH IIPUMCHSATDL 3HAHWA HA IPAKTHUKE.

1. lean u 3apa4un

Henp AucoMnInHBI
®opmupoBaHue 0a30BBIX 3HAHUI M0 MaTeMAaTHMYECKHM KypcaM sl JajJbHEHINEro MCIOIb30BaHHS B
JOpyrux O0MacTAX MaTeMaTHYECKOrO 3HAHUS M JAWCUUILUIMHAX C €CTECTBEHHOHAYYHBIM COJCPIKAHUEM;
(dbopMupoBaHUE MaTeMaTHYECKON KyJIbTYpBl, HCCIEOBATEIbCKUX HABBIKOB U CIIOCOOHOCTH MPUMEHSThH
3HaHUS Ha IPAKTUKE.

3agauu AUCUMIIHHBI
[J  mpuoOpeTeHHe CIIyHIaTeNIIMH TEOPETHYECKUX 3HAHMHA M MPAKTHUYECKUX YMEHUH M HaBBIKOB B
o0nacTé TeopHuH MpeeioB, AnpHepeHINaNIbHOTO U HHTETPAIbHOTO NCYHUCIICHUS, TEOPUH PSIIOB;

[] moagroroBka cnymaTeneﬁ K U3Yy4YCHUIO CMEIKHBIX MAaTEMAaTUYCCKUX JUCIUITIINH,

[l mpuoOpeTeHHe HABBHIKOB B MPUMEHEHUH METOJIOB MaTeMaTHYECKOTO aHajiu3a B (PM3UKE 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

VYK-1.1 Ananuzupyer npoOJIeMHYIO CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymiecTBisier TIOMCK BapHaHTOB  pELICHUS
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 CTpaTeruto JOCTHKEHUS
[IOCTABJICHHON 1eJIM Kak I10CJIE0BaTeIbHOCTh I11aroB,
NpEeNBUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE  HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUpyeMOI
JEATEIBHOCTH W Ha B3aUMOOTHOILIEHHUS YYaCTHUKOB 3TOH

e TENbHOCTH
YK-6 Criocoben orpenensth U peanu3oBeiBath |YK-6.2 OreHUBaeT CBOIO JEATEIHHOCTb, COOTHOCHUT IIEJH,
MPHOPUTETH COOCTBEHHOMU ACSITEIBHOCTH H CHOCOOBI W CPEJCTBAa BBITIONHEHUS JIEATENBHOCTH C e€
crocoObl ee COBEPILICHCTBOBAHMSI HA OCHOBE pe3yabTaraMu
CaMOOILIEHKH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMUILINHE (MOLYJII0)

B pesynbTrare 0cBOHHS AUCIUIIMHBI 00Yy4aIOIINeCs JOIKHbBI

3HAThb!
[J OCHOBHBIE CBOMCTBA MPEJEJIOB MOCIEI0BATEIbHOCTEH U (DYHKIMN JEHCTBUTEILHOTO IEPEMEHHOTO,
MPOU3BONHOH, nuddepeHIana, HeonpeIeJIeHHOTo HHTErpaia; cBoiictBa (GpyHKIuM, HEIPEPBIBHBIX Ha
OTpE3Ke;
0 OCHOBHBIE «3aMeyaTelbHble IMpeAeibD, TaOnuuHble (OpPMYJIbl A TNPOU3BOIAHBIX U
HEOIIpEeNIeICHHBIX ~ MHTErpajoB, Gopmynsl  auddepeHIUpPOBaHUS, OCHOBHBIC  PAa3JIOKCHHUS
aneMeHTapHbIX QyHKIHIA TI0 hopmye Teinopa;
[J ocHoBHbIE popMyisl AuddepeHnrnaIb-HON reoMeTpun.

YMETB!



[] 3amuchIBaTh BHICKA3bIBAHUS MTPH MTOMOIIH JIOTHYECKIX CHMBOJIOB;

[ BBIMHCIATH MPEEIBI OCIEA0BATEIIEHOCTEN U PYHKIUN JEHCTBUTEILHOTO MTEPEMEHHOTO;

[J  BBIYHCIATH MPOU3BOJHBIC AJIEMEHTAPHBIX (DYHKIUH, PACKIIAAbIBaTh 3JIEMEHTapHbIC (YHKIWHU IO
dhopmyne Teitnmopa; BRMUCIATH Tpeenbl QyHKIUN ¢ npuMeHeHueM (opmynsl Telimopa m mpaBuia
Jlonmurans;

O cTpouth Tpaduku (GYHKIHMA ¢ MPUMEHEHHEM TIePBOH M BTOPOW MPOW3BOAHBIX; HMCCIIEAOBAThH
(YHKIIMW Ha JIOKAIBHBIH IKCTPEMYM, a TaKKe HaXOIUTh WX HauOolblllee ¥ HAMMEHbIIee 3HAUCHUS Ha
MPOMEXYTKAX;

[l BBIYHUCIATH KPUBU3HY IUIOCKUX M MPOCTPAHCTBEHHBIX KPUBBIX.

BJIAJIETh:

[J mIpeaMEeTHBIM S3BIKOM KJIACCHYECKOI'O MAaTeMaTHYECKOIO aHAJIN3a, IPUMEHAEMBIM IIPU IOCTPOCHUH
TEOPHH MIPENETIOB;

[l ammapaToM TEOpUH IpeAesioB, uddepeHnaIbHOr0 1 HHTErPAIIbHOTO NCYUCICHUS JUIS PEIICHHS
pa3IMuHBIX 3a]ad, BO3HUKAIONIMX B (HU3MKE, TEXHUKE, HIKOHOMHUKE M JAPYTHMX HPUKIAIHBIX
JUCLUIUIMHAX.

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
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 Jluneiinas anre6pa 4 4 5
) AHanuTnyeckasi TeOMETpUsl ¥ BEKTOpHAs 3 10 5
anreOpa
3 Baenenne B MaTeMaTHUECKUM aHAJIN3 6 6 5
4 [IponsBogHas u muddepeHran 6 5
byHKINU
5 [Tpumenenue HPOU3BOTHBIX K 4 3 5
HCCJICAOBAHUIO CBOMCTB (PyHKIMH
6 I'eomerpuueckue MPHUIIOKEHUS ) 5 5
T PepeHInaTbLHOTO HCYHCICHUS
7 HuddepennmansHoe WCUUCIICHUE 3 6 7
(YHKLIMN MHOTHX TIEPEMEHHBIX
] I/IHTefpanLHoe HCHHCIICHHE GbyHKIMR 10 10 ]
OZIHOM IIepeMEeHHON
9 WuterpanpHoe HcuHuCIeHHE (QYHKIUH 6 6 7
MHOTHX [IEPEMEHHBIX
10 | duddepenumnansHbie ypaBHEHUS 6 8 8
11 DeMEeHTBI TEOPUU OIS 6 6 10
12 Psaner 8 8 10
13 |9nementsl TOKII 6 8 10
14 |Teopwus BeposiTHOCTEN 10 8 15
Hroro yacos 90 90 105
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 315 gac., 7 3au.ex.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)



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 HAa MPSIMOH, Ha MJIOCKOCTH U B pocTpaHcTBe. [lonspHble, HUIMHApUYECKHe
u cepuueckue koopauHatel. [loHsTHE BeKTOpa M JMHEHHbIE olepauuu Haja BekTopamu. [lonarue
JMHEHHOM 3aBUCHMMOCTH BeKTOpOoB. CKaJIipHOE NPOU3BEACHUE BEKTOPOB. BekTopHOE npousBeneHue
BekTopoB. CMeIIaHHOEe NPOU3BEICHUE BEKTOPOB. IIpsMble MuHUM Ha MIIOCKOCTU. PazinuyuHble BUIBI
YpaBHEHUI MJIOCKOCTH M HpsAMOH B mpocTpaHcTBe. KpuBble M MOBEPXHOCTH BTOPOTO IOPSIKA.
[IpeobpazoBanue xoopaunar. KBagparuunsie GopMbl.

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

MHokecTBa. Omepauun  HaJg  MHOXECTBaMH. [MocnenoBarenbHOCTH. MoHOTOHHEIE
nocnenoBarenbHOCTH. [lonsTie ¢ynkiuu. [penenst pyHknun. beckoneuno Gomnpiime u 6€CKOHEYHO
Mmaneie QyHkuuu. [lepBeiii 3amedarenbHblid npenen. CpaBHEHHE OCECKOHEYHO MaibIX (YHKIHH.
HenpepsiBHocts (hyHkmu. Touku pa3peiBa GyHKIHN.

4. IpouzsomHas u auddepeHnnan GyHKIIA

Ompenenenne mnpousBopHoi. HenpepsiBHOCTE 1 auddepenuupyemocts (yHkuuu. IlpaBmma
muddepentmpoanus. Dopmynsr  auddepennupoBanus dneMeHTapHbIX  (QyHKImA. [Ipumeps
OTBHICKaHMSl TPOHM3BOIHBIX CIOKHBIX (yHkumit. [duddepennmpoBanne HESIBHBIX —(YHKIHIA.
Juddepennupopanue byHKIUH, 3aJIaHHBIX napaMeTpHUYECKH. Jlorapudmmuueckoe
maddepenmpoBanre. [Ipon3BogHbIE BBICIIMX HOPSAKOB. [IpOM3BOAHBIC BBICIIMX HOPSIKOB OT
HesBHBIX (yHKIMHA ©u OT (yHKIMA, 3amaHHBIX mapameTpudeckd. Juddepennnan dyHkumu.
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 bepnymnu-Jlonurans ana packpeitus HeompeneiaeHHocte. ®opmyna Telinmopa.
[Ipusnaku Bo3pacTanus, yObiBaHUs U SKcTpeMyMa pyHkiuu. Hanbonbiee n HauMeHbIlee 3HaYCHUs
(YHKIIMM Ha JTaHHOM OTpe3Ke. BBIMYKIOCTh W BOTHYTOCTHh Tpaduka (yHKIMH; TOUYKH Teperuoda.
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. OCHOBHble ompenencHus. llpenen QyHKIMM [IBYX INE€PEMEHHBIX.
HenpepsiBHOCTh QyHKIMU OBYX nepeMeHHbIX. CBOMCTBa (DyHKIUI, HEMPEPHIBHBIX B OrpaHUYECHHON
3aMKHYTOH o0acTu. IToHsATHE YaCTHBIX MPOU3BOIHBIX U MTOJHOTO MPUPAIIECHHS.

Huddepenuupyemocts u  nonselii  aupdepenuman  ¢yHkuun. llpumenenune — momHOro
muddepeHnana K NOPUOIMKECHHBIM — BbIUUCIeHUsAM. JlnddepeHnuansl BbICIINX — TOPSIKOB.
[MpowsBonHast cnoxuoit ¢(yHkumu. [lomHas mnpousBoxHas. MHBapuaHTHOCTH (OPMBI TIOIHOTO
muddepentmana. Juddepenunposanue HesiBHOH (yHkimu. KacarenbHas MmiockocTh W HOpMalb K
noBepxHocTH. [IpowsBomHas 1o HanpaBineHuto. [paameHt ¢yHkuu. CBoOWCTBA TpagHeHTA.
OkcTpeMyM (pyHKIMH [IBYX NepeMeHHbIX. HeoOxomuMble M JOCTaTOYHBIE YCIOBHS SKCTPEMyMa.
HawuGonpuiee 1 HanMeHbIee 3HAYCHUST PYHKIIMU B 3aMKHYTOW 00JIacTH.



8. MHTerpanbHOe HcuncieHne GyHKIUN OTHOM TIepeMeHHON

[TepBooOpasnas. Heonpenenenuslit naTerpan. Tabnuia HHTETpaIoB U TAOMIUYHOE HHTETPUPOBAHUE.
[Tounennoe mHTErpupoBanue (Merox pasnoxenus). MarerpupoBanue no yactsM. MHTerpuposanue
MOJICTAaHOBKOHM (3aMeHa TIepeMeHHOi). VHTerpupoBaHre NpPOCTEHIINX paIlMOHAIBHBIX JPOOEH.
PasnoxeHne pamuoHanbHON JIpoOM HA CyMMY JIeMEHTapHBIX Apobeit. MHTerpupoBanune QyHKIUH,
palMOHANBEHO 3aBHCALIMX OT TPHUTOHOMETpPHYECKHX (yHKIMA. MHTErpupoBaHWEe HEKOTOPBIX
anredpanyeckux HuppanuoHaabHocTeld. OO0 MHTerpanax, He BBIPAKAIOIIMXCS 4yepe3 IeMEHTAapHbIE
GyHKLIMH.

[Tpuembl BBIYUCIICHHS OIPEACICHHOTO WHTErpaia. BhIUuCIieHHE OmNpeielIeHHOro WHTerpaia Io
4acTsAM U MOJICTAHOBKOW. MIHTErpupoBaHNue YeTHBIX U HEYETHBIX (QYHKIINH.

WuTerpan ¢ 6eckoHeUHBIMU TIpeienaMu. MIHTerpai ot pa3pbiBHON QYHKITUH.

MeToapl BBIYMCICHUSI BEIMYUH C HOMOLIBIO ONPEAEICHHOTO MHTerpaia. Beraucienne miomanei
wiockux ¢uryp. Beraucnenne oObeMoB Ten. Beramcienue mnuHBL ayru. BerawciaeHue ruromanu
NOBEPXHOCTH BparieHusi. CTaTHYECKH MOMEHT M LEHTP TSKECTH CHCTEMbI MaTepHaIbHBIX TOUYCK.
CrarnuecKkue MOMEHTBI M IICHTP TSDKECTH IUIOCKOM ayrd. CTaTHYecKHe MOMEHTBI U IIEHTP TSHKECTH
TUIOCKOW (DUTYDHI.

9. MHTerpanbHoe ncurciaeHne (pyHKIUN MHOTHX ITEPEMEHHBIX

JIBoitHOlN wuHTerpan. TpoitHoi wuHTerpan. IlpmioxxeHue kpaTHbIX HHTerpanoB. KpuBonuHeWHbIE
UHTErpaisl InepBoro pona. [lpuioxkeHus KpUBOJIMHENWHBIX MHTErPajioB IIEPBOIO  poja.
KpuBonuuelinple wuHTErpansl Broporo poga. @Popmyna IpuHa. IloBEpXHOCTHBIE HHTETPAJIBI.
[MoBepxHOCTHBIN wuHTETpanm mepBoro poxga Porop (Buxpe). Popmyna Crokca. YcenoBus
HE3aBUCUMOCTH KpPUBOJIMHEHHOTO HWHTErpajga BTOpPOrO poJa OT TIyTH WHTETPUPOBAHMS B
npoctpancTse. OnpeneneHue 00beMHO-0THOCB3HOM o0nactu. dopmyna Octporpaackoro-Iaycca.

10. Tuddepennuansabie ypaBHEHHUS

OcHoBHBIe TIOHATHS, ompedeneHusd. Y c paspensiouumucs nepeMmeHHbMH. OpHopomHsie Y
nepBoro mnopsiaka. Jlunednsle Y 1-ro mopsaka. Meron bepnymnmm. VYpaBHeHne bepnymm.
VYpaBHenuss B mnonHbiXx auddepennmanax. J1Y Beicmmx mopsakoB. JInHeiHbIE OIXHOPOJHBIE
muddepennranbabie ypaBHenus. Heonnopoausie nuHeiHble 1Y Broporo mopsiaka ¢ MOCTOSTHHBIMH
ko3 durmenramu. Cucrembl TUHEHHBIX JIY ¢ moctossHHEBIME K03 duimeHTamu.

Cemecrtp: 3 (Ocennuii)
11. DneMeHTHI TEOpUH MO

CkansipHoe M BeKTOpHOE 1oisl. [IoBEpXHOCTH YpPOBHA M I'paJUeHT CKaJsipHOro mnois. BexropHoe
I10JIe, BEKTOPHBIE TMHUU. J(MBEpreHIns U pOTOp BEKTOPHOTO moiid. IT0TOK M UPKYIIALHs BEKTOPHOTO
nonsi. [Ipocrelitime TUTBI BEKTOPHBIX MMoNiel w ux cBoicTBa. JuddepeHnmansHpie onepanun
[IEPBOTO U BTOPOTO MOPSKOB.

12. Paner

Uucnosoit psn. Cymma psga. Heobxomumbrii mpu3Hak cxoguMmocTH psaga. Ocrartok psiza.
3HAKONOCTOSHHBIE PsAIbL. Pssibl ¢ OI0KUTENBHBIMY YiI€HaMU. JlocTaTouHble IPU3HAKU CXOAUMOCTH.
[Ipusnaku cpaBuenus. [Ipuznak HanamOepa. Panukansublil npusHak Komm. MHTErpanbHbIi npu3HaK
Komm. 3Hakouepeayroniyiecsi U 3HaKOIEPEMEHHBIC Psiibl. AOCOMIOTHAs W YCJIOBHAs CXOAMMOCTH
YUCIOBBIX PsiioB. OYHKINOHAIBHBIE PAAbI, OCHOBHBIE MOHATHUS, onpeAeneHus. CTeneHHbIe PsIIbL,
OCHOBHBIE TIOHATHUS, ompenencHus. PaBHOMepHas CXOIUMOCTh  (YHKIIMOHAJIBHOTO  pAfa.
PaBHOMepHas cxomumocTh psnoB. Pasnokenue QyHkuuii B creneHHble psiabl. Psaapr Teitnopa u
MaknopeHa. PaziokeHrne HeKOTOphIX dlieMeHTapHbIX (GyHKIUH B psij Teinopa (MaknopeHa).

13. Daementsr TOKII



[lonsTHEe KOMIIJIEKCHOTO YMCIa, OCHOBHBIE onpenesieHus. [leficTBus Hall KOMIIEKCHBIMU YMCIaMU B
anreOpanyeckor Qopme. leomerpuyeckoe H300paKeHHE KOMIUICKCHBIX uucen. JeicTBus Hax
KOMIUICKCHBIMH YHCJIaMM, 3allUCaHHBIMH B TpUroHomerpuueckoit ¢opme. Ilonstue byHKIMN
KOMIUIEKCHOTO TIEPEMEHHOTO. JJIeMEHTapHble (QYHKIMH KOMIUIEKCHOTO nepemeHHoro. Ilpenen
GbyHKIMK 1 HEenpepbIBHOCTD. [Ipon3BoaHas QyHKINHM KOMIIJIEKCHOTO NEPEMEHHOT0. AHAIUTHYECKUE
¢yHkuuu. ['eoMeTpuyeckuii ¥ rUAPOMEXaHUUECKUNA CMBICH MPOU3BOAHOW. MHTerpan oT ¢yHKUMHU
KOMIIJICKCHOTO TepeMeHHOro. Psaabl ¢ komruiekcHbIMM uieHamu. Kiaccudukamms ocoObIx Todek
(YHKLIMN KOMILIEKCHOTO nepeMeHHoro. Beruer ynkunu. OcHOBHas TeopeMa O BbIYETaX.

14. Teopus BepoaTHOCTEN

OnemeHTsl KoMOuHaropuku. OCHOBHBIE TOHSATHS Teopud BepoaTHocTed. Kiaccuueckoe,
onpenesneHue BepoATHOCTU. CTarucTuuyeckas BEpOSATHOCTb. [eomeTpuueckas BepOATHOCTb.
Onepanuu Haj COOBITHSIMHU U OCHOBHBIE TEOPEMBI CJIOXKEHHUSI U YMHOXeHUs. CIeCTBHUS U3 TEOpeM
ciokeHnss W yMmHOXKeHus. Dopmyna monHoW BepostHoctH u (popmyrna baiieca. [loropenme
HE3aBUCUMBIX HMCHBITAHUNA. 3aJaHue JUCKPETHOW CIy4alHOM BENMYMHBI. 3aKOHBI pacIpelesieHUs
JCB. YucnoBble XapaKTepUCTUKH AUCKPETHBIX CIy4alHbIX BelMUYuH. DYHKIMS pacrpeneneHus
BEpOSITHOCTEH cnyuyaiiHOH BennuuHbl. HempepeiBHblE chyvaiiHple BenuuuHbBL. —OmnpeneneHue
IJIOTHOCTH pacnpeneneHus. Yucnosele xapakrtepuctuku HCB. PaBHOmMepHOe pacmperneneHue.
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. Jlekuuu no maremaruueckomy anaiusy [Tekcr] : B 2 4. : yue6. mocobue aiist By3oB. U. 1 /I E.
UBanoB ; M-Bo oOpazoBanus u Hayku P®, Mock. ¢pu3.-TexH. uH-T (Toc. YH-T .— 3-€ u31., UCIp. U JOIL.
— M. : M®TH, 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. Kom

nereHunu, popMupyemMblie B npouecce u3y4eHus AUCHUNINHBI

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 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBAaTEeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB ITOH

JesITeIbHOCTH
YK-6 Criocoben onpeneisith u peann3oBbiBath |YK-6.2 OueHuBaeT CBOIO JEATENLHOCTb, COOTHOCHUT LIENH,
MPUOPUTETHI COOCTBEHHOMN AEATENBHOCTH U CcrocoObl M CpEACTBAa BBIIOJIHEHUS JACATENBHOCTH C €&
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE pe3yabraTaMu
CaMOOLICHKH

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

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

3HAThb:

[J OCHOBHBIE CBOHCTBA MPEJEIOB MOCIIEIOBATEIBHOCTEH U (DYHKIIMN JCHCTBUTENLHOTO NIEPEMEHHOTO,
Mpou3BOIHOH, Auddepennnana, HeonpeaeaeHHOr0 HHTerpana; CBoMCTBa (GyHKUUIH, HENPEPBIBHBIX Ha
OTpE3KE;

O OCHOBHBIC «3aMeuarelibHble NpeAenbl», TaOnuyHble (OpPMYNbl A  MPOU3BOOHBIX U
HEONpE/IENIEHHbIX ~ MHTErpangoB,  GopMynbl  ITUQPEpeHIMPOBAHNUS, OCHOBHBIC  PA3JIOKEHHS
aneMeHTapHbIX pyHKIMiA o hopmyne Teinopa;

[ ocHOBHbIE popMynsl auddepeHnnaIb-HON reoMeTprn.

yMeThb:

[l 3amuchIBaTh BHICKA3bIBAHUS MTPH MTOMOIIH JIOTHYECKIX CHMBOJIOB;

[ BBIYHCIATH MPEEIBI MOCIEA0BaTEIIEHOCTEN M PYHKIUN JEHCTBUTEILHOTO MTEPEMEHHOTO;

[J  BBIYHCIATH MPOU3BOJHBIC AIEMEHTAPHBIX (YHKIUH, PACKIIAAbIBaTh 3JIEMEHTapHbIC (YHKIUHU IO
dhopmyne Teitnmopa; BRMUCHATH Tpeaenbl QyHKIUN ¢ npuMeHeHueM (opmynsl Telimopa um mpaBuia
Jlonmurans;

O cTpouth Tpaduku (GYHKIMA ¢ MPUMEHEHHWEM TePBOH M BTOPOW MPOW3BOAHBIX; HMCCIIEAOBAThH
(YHKIIMW Ha JIOKAIBHBIH IKCTPEMYM, a TaKKe HaXOIUTh WX HauOoIbllee ¥ HAUMEHbIIEEe 3HAUCHUS Ha
MPOMEXYTKAX;

[l BBIYMCIATH KPUBU3HY IUIOCKUX M MPOCTPAHCTBEHHBIX KPUBBIX.

BJA€Th:

[J npeaMeTHBIM SI3BIKOM KJIACCHYECKOI'O MAaTeMAaTHYECKOIO aHAJIN3a, IPUMEHAEMBIM IIPU IOCTPOCHUH
TEOPHH MIPENETIOB;

[l ammapaToM TEOpuH IpeAeioB, TuddepeHnaIbHOr0 1 HHTErPAIILHOTO NCYUCICHUS JUIS PEIICHHS
pa3IMyHBIX 3aJad, BO3HUKAIONIMX B (HU3MKE, TEXHUKE, HIKOHOMHUKE W JAPYTHMX HPUKIAIHBIX
JUCLUIUIMHAX.

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

Texyluii KOHTPOJIb OCYLIECTBIISIETCSI HA OCHOBE BBINIOJHEHUS CTYJEHTAaMH COBOKYITHOCTH JTOMAIIHUX
3aJ]aHUul ¥ KOHTPOJIBHBIX pabOT B COOTBETCTBHM C Y4eOHBIM IUIAHOM. J[aHHBIE O MOCEIAEMOCTH M
TEKyLIEH yCIIEBaEMOCTH BHOCSTCS MPENOJABATENSIMHA B CIIELIUAIbHBIC XKYPHAJIBI.

Texymuii KOHTPOJIb HA OCHOBE AOMAIIHUX 3a/1aHUI OCYIIECTBISIETCS B TEUCHUH Y4eOHOTO CeMECTpa B
CPOKH, YCTaHOBJICHHBIE Y4eOHBIM yIPaBICHUEM, B COOTBETCTBUH C YUEOHBIM IIAHOM.



Jns cmaum 3agaHus CTYyAEHT 00s3aH INPEeJOCTaBUTh pELICHHE 3aJadd JOMAIIHEro 3aJaHus B
MUCBMEHHON (hopMe, OTBETHUTh Ha BOMPOCHI MPENOAaBaTelNsi M HaNWCaThb KOHTPOJIBbHYIO padoTy o
3a1aHUI0, TI0 KOTOPOU MPOBEPSIOTCS 3HAHUE NOHATUN M YTBEPKIACHUN IO TEMaM CIAaBAEMOTO 3aIaHUS
Y YMEHHIO pellarh 3aJauu.

Bo BpCMs  BBIIIOJHCHUA KOHTpOJ'IBHOfI pa60TLI HCJIB3d TIIOJIb30BATHCA IIOMOIINBKO JPpYyrux JIMII,
BBIYMCIUTEILHON TEXHUKH U MOOHMIIEHBIMH TeHe(bOHaMI/I.

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

[MpoMexxyToyHas aTTecTamus IO JUCHMIUIMHE «Bpicimas maremaruka» OCyIIeCTBIseTcs B (opme
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. Onpenenuteny, ux cBOWCTBA. MmuHOpBHI M anreOpanyeckue NOMONHEHHs. PaznudHble crnocoObl
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 TIPOU3BEIEHUS BEKTOPOB, ONPEIEIICHUs, CBOWCTBA,
T€OMETPUUECKHUI CMBICI BEKTOPHOTO M CKAISIPHOTO POU3BEICHUH.

13. YpaBHeHUs NPSAMON Ha IUIOCKOCTH: C YIJIOBBIM KOX((QHUIMEHTOM; Yepe3 IBE TOYKH; 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. CaoiictBa (yHKUMHA, HeNpepbIBHBIX Ha oTpe3ke. DopmynupoBka Teopembl Komm u ee
FEOMETPUUYECKUNA CMBICIL.

11. Touku pa3pbiBa, UX KIACCHU(PHUKAIINS.

12. CsoiictBa (yHKIMH, 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 (OHIT). Obmacts onpeneneHus. [Ipenen m HeMpepbIBHOCTH
@®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 axctpemym @DHII. Haumbonpiiee m HauMeHblee 3Ha4eHUS (YHKLUMU B 3aMKHYTOM
obnactu.

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

39. Meroabl BBIYMCICHUS  HEOIPEAETICHHOTO MHTErpana (HEHmOCPEACTBEHHOE WHTErPHPOBAHHE,
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: onpeeIEHHOT0 WHTErpaia: BerurucieHne mionaay Iiockol Gurypsl, oobema 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. Jluneitapie nuddepeHnanbHbIE YpaBHEHUST MEpBOTO mopsiika. Pemenne meroqom beprymmm u
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. Jlunelinple HeomHOpOAHBIE MU(QEepeHIaIbHbIE YPaBHEHHS BTOPOTO MOPSIKA C MOCTOSHHBIMH
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. Yucnoseie psijbl, OCHOBHBIE omnpeneneHus. CXoauMOCcTh U cymMma psiia. HeoOxXomuMmelil 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 uncia. Anredpandyeckas, TPUTOHOMETpUYECKas W TOKa3arelbHas (OpPMBI 3aIlHCH,
JNEUCTBUS HaJ HUMU.

13. KommekcHasg TIOCKOCTh. Moaynb W apryMeHT KOMIUIEKCHOIO uYucia. [JaBHOE 3Ha4deHHe
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. Kiaccudukammst coOwsituii. Cymma, TpPOU3BEIEHHE COOBITHH, WX CBOMCTBa, rpaduiecKoe
MpeICTaBIICHHE.

22. Knaccuueckoe ormpeneneHrne BepoATHOCTH. CTaTUCTHYecKas BEpPOSTHOCTb. |eomerpuyeckas
BEPOSITHOCTb.

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

24. YcioBHBIE BEPOSTHOCTH. 3aBHCUMbBIC U HE3aBUCHMBIC CIy4YaiiHbIE 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 He3aBUCHUMBIE UcTbITaHUS Qopmyna Ilyaccona. YcioBusi mprMEHUMOCTH (OPMYIIBI
[Iyaccona.

30. Buasl cioyyallHBIX BEJIMYMH. 3aKOH pacIpeleieHus] BEepOsSTHOCTEW ITUCKPETHOW CiydailHON
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. Uucnoseie xapakrepuctuku HCB. Marematndeckoe OXHIaHWE CITy9ailHON BEJIWYMHBI M €r0
cBolicTBa. /lucniepcus ciyd4ailHOW BEJIMUMHEI U €€ CBOMCTBA.

36. PaBHOMepHOE pacipe/esieHue.

37. Iloka3aTenpHBIN 3aKOH pacrpeaenecHusl.

38. HopmanbHbIi 3aKOH pacipeeIeHus.

Kpurepun oneHnBanus

Onenka «ormmuHo (10)» BhICTaBNIsAETCS OOydaroOmIeMycCsl, €CIIM OH TIOKa3all BCECTOPOHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
HNPUMEHATh X Ha NPAaKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PEIICHUH;

oueHka «omm4HO (9)» BhICTaBIAETCA OOydYalOIIEMyCsl, €CJIM OH IOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBaHHE
HOPUHATBIX PELICHUH, HO MpH 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOPHIE OBLIH
CaMOCTOATEIBHO OOHAPY>KEHBI U HCIIPABIICHBL;

OLICHKAa «OoTIM4YHO (8)» BhICTABIAETCA OOydYalOIIEMyCsl, €CJIM OH IIOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
NPUHATHIX PpEIIeHWH, HO NPH 3TOM OBUIM AOMYyINEHBI HEOONbIINE HETOYHOCTH, KOTOpBIE IIOJICE
yKa3aHUsl 9K3aMEeHATOpa ObUIM CaMOCTOSTEIbHO UCIIPABIICHBI;

OLIEHKA «xopomIo (7)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U O
CYIIECTBY H3JIaraeT ero, yMmMeeT IpPHUMEHSATh IOJy4YCHHbIC 3HAHHS Ha IPAKTUKE, HO [OIMYCKaeT
HETOYHOCTH B OTBETE MJIM JETIAaeT HECYIIECTBEHHbIE OUIMOKH MPH PEIICHUH 3a71a4;

OLIEHKa «XOpoIO (6)» BBICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U IO
CYIECTBY H3JaraeT €ero, ymeeT IPHUMEHATh IOJy4YEeHHbIC 3HAHMA Ha IPAKTUKE, HO OIYCKaeT
HeOoJIbLIMe OMMOKH B OTBETE U (WJIN) IPH PEILICHUH 3a]1ay;

OLICHKA «XOpomIO (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 «YJIOBJIETBOPHUTENBHO (4)» BbICTABIsAETCS OOy4aromeMmycs, MOoKaszaBlIeMy (parMeHTapHbIH,
pPa3po3HEHHBIH XapakTep 3HAHWH, HETO4Hble (OPMYIMPOBKM O0a30BBIX MOHITHH, HAPYLICHUS
JIOTMYECKON IOCIIeI0BATEIbHOCTH B N3JI0KEHUH [IPOrPaMMHOI0 MaTepuasa, €CiId IIPU 3TOM OH BJIalieeT
OCHOBHBIMH pazfiesiaMu y4eOHOW MporpamMmbl, HEOOXOAMMBIMH IS JaJIbHEHIIEro O0ydYeHUsI 1 MOXKET
MPUMEHATH NOTYYECHHBIC 3HaHU 110 00pasily B CTAHAAPTHON CUTYallly;

OLICHKA «YJOBJETBOPHUTENbHO (3)» BbICTABIsAETCS OOy4aromeMmycs, MOKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOUHble (OPMYIMPOBKH O0a30BBIX MOHITHH, HAPYLICHUS
JIOTUYECKOW II0CJIEZ0BAaTEIbHOCTY B H3JIOKEHHUU IIPOIPaMMHOIO Marepuana, He BIaJCIolIeMy
HEKOTOPBIMH pasieflaMi y4eOHOH MpOrpamMMbl, HO YMEIOIIEMY NPUMEHSTH MOJyYCHHbIE 3HAHUA II0
o0pasily B CTaHAAapTHOM CUTyallny;

OLICHKA «HEYIOBJIETBOPUTEIHLHO (2)» BBICTABIAETCS O0ydyaromeMycs, KOTOPbIM He 3HaeT Oonbliel
4acTH OCHOBHOIO COJIEp)KaHHUS y4eOHOW NpOorpaMMbl TUCHMIUIMHBI, JOMYyCKAaeT TpyOble OMIMOKM B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI TUCHUIUIMHBI U HE yMEET UCII0JIb30BaTh MOTy4YEHHbIE 3HAaHUS [IPU
PEILIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

OLICHKA «HEYIOBIETBOPUTENHHO (1)» BhICTaBIsSETCS O0ydarOUIeMycsl, MOKa3aBlIeMy IOJHOE HE3HaHHE
y4eOHOM porpaMMbl JUCHUTUTUHBI.



5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

[lpu mnpoBenennn  audQepeHManT HOr0  3a4eTa WM YCTHOTO  9K3aMeHa  oOydaromieMycs
npefocTaBisieTcss 1 acTpOHOMHUYECKHH 4Yac Ha MoAroToBKy. Ompoc oOywaromierocs mo OwieTy He
JIOJDKEH TPEBBINIATh 2 aCTPOHOMUYECKHX YacCOB.

Bo Bpems nposenenus audGepeHIHanbHOro 3a4eTa Wik 9K3aMeHa 00y4alouecst MOTyT MOJIb30BaThCs
TOJIBKO MPOTPaMMOH TUCIUTUTHEI.



