Hokywerr noamca npoggt REFRHPHBE AT EHTCTBO MOPCKOT'O Y PEUHOT'O TPAHCITOPTA

NHbopmaumsa o Bnagenbue:
®NO: MouanuH KoncranTun Cepreesuy ®enepaiabHoe rocylapcTBeHHOE GI0IKeTHOe

ﬁgf:(;g;:;cgfgﬁe;&oopsa 202614065 ,00pa30BaTCILHOE YUpEikKIenne BhICIero 06pasoBanus
VHAKATB b ﬂpOFlpaM'MHL)IVI Kmot?h HPCKHUH rocylapCTBEeHHbIH YHHBEPCUTET BOAHOIO0 Tpancnopra'

b7695d6b97247fced4385685adb0d9f8e6f2cdff

b1.0.07

MarteMaTHuKa

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX JUCHUILINH
O6pazoBarenbHas 26.03.01 HanpaBneHue NOATOTOBKM  "VYIpaBieHHE  BOAHBIM  TPAHCIOPTOM
mporpamma rugporpadudaeckoe obecredeHne Cy10XoacTBa"

TIpoduis "[udposas soructuka"
roJl Hayaja noArotoBku 2026

Kpanmudukanus O0akaJyiaBp
Dopma o0yaeHHs 3a04HasA
OO6m1ast TpyaA0EMKOCTh 11 3ET
YacoB o yaeOHOMY ITaHy 396 Bupgsl KOHTpOJIL B ceMeCTpax:
B TOM YHCIIE: 9K3aMeH 1
ayJIUTOPHBIE 3AHATHS 38
caMmocTosTeNbHast pabora 336
4aCcOB Ha KOHTPOJIb 18

Pacnpez[e.llemle YaCoB JUCHHUIIJIMHBI 110 KypCcaM

Kypc 1
— Hroro
Bun 3ansuii vir | P
Jlexiun 20 (20 (20 (20
[IpakTuueckue 18 |18 |18 |18
WHas KoHTaKTHas 4 4 4 4
pabora
Uroro ayn. 38 |38 |38 [38
KonraktHas pabota |42 |42 (42 |42
Cam. pabota 336 | 336 | 336 | 336
Yacel Ha KOHTPOIIb 18 |18 |18 |18
Uroro 396 1396 | 396 | 396




Paboyast mporpamMma qUCIHHUILTAHBI

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIETO 00pa3oBaHusl - OaKkaiaBpHaT 10 HAIIPABICHUIO OATOTOBKH
26.03.01 YrpapneHue BOJHBIM TPAHCIIOPTOM U THAporpadudeckoe obecrnedeHne cyaoxoacTsa (mpukas Munoopraayku Poccun ot
10.01.2018 r. Ne 21)

COCTABJIEHA HA OCHOBAHUH Y4e0HOI0 IIaHA 00pPa30BaTEILHON NPOrPaMMbI:

26.03.01 Hampapnenne mOATOTOBKY " YIIpaBIeHHUE BOAHBIM TPAHCIIOPTOM U THAPOTrpaduueckoe oOecedeHne cyjoXoacTna”
IIpoduis "[udposas morncruka"
rojJ Hayaja noArotosku 2026

Pa6ouyro nporpammy coctaBuJi(u):
x.n.u., Joyenm, Cxeopyosa Oxcana Bacunvegna,
PaGouast mporpamma o00peHa Ha 3acefaHun Kadeapsl

3aBenyromuii kadenpoii Jimaesmu Onbra Uropesna



1. IEJIX OCBOEHMUS JTUCIIUIIJINHBI

1.1

ObecneueHne 6a30BOT0 YPOBHS 3HAHWN M YMEHHH PEIICHNS MaTEMaTHIECKHX 3a1a4 U IPUMECHEHHS UX B
MEKAUCIUIUTMHAPHOM KOHTEKCTE, a Takke (OPMHUPOBAHUE HABBIKOB UCIOIB30BAHUS MaTEMAaTHIECKUX METOJIOB B
IIPAKTUYECKOH ACATEIBHOCTH.

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0
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TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.2

JuCHMIUINHBI U MPAKTHKH, ISl KOTOPBIX OCBOEHHE JAHHOM TUCHUILINHBI (MOXY/Is1) HEOOX0TUMO KaK
npeiIecTBYIOIIee:

221

IIpakTHKa MO MOIYYCHUIO IEPBUYHBIX IPO(PECCHOHANBHBIX YMEHUIT U HABBIKOB (B TOM YHCIIE IEPBUYHBIX YMEHUI U
HaBBIKOB Hay4YHO-HCCIIE0BATENbCKON AEATEIBHOCTH)

222

dusuka
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@unocodus

224

DKoJorus

225

WHdopmannoHHbIE TEXHOIOTHH

3. KOMIIETEHIIMA OBYYAIOIIEI'OCsA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHHUSA JTUCIIUITJINHBI

(MOJYJIS)

YK-1: CrnocofeH ocylecTBISITh MONCK, KpUTHYECKHIT AHAJIN3 U CHHTe3 HHGOPMAINH, TPUMEHATh CHCTEMHBIH MOAXO0/ ISt
peleHust MOCTaBJIeHHbBIX 32124

VYK-1.1: OcymiecTBisieT MOKUCK, cOop 1 00paboTKy HH(OPMAIUH YIS PEIICHUS TOCTaBICH-HBIX 3a/1a4

VYK-1.2: I[IpoBomUT KpUTHYECKUIT aHATH3 HH()OPMALIUH, TTIOTyICHHON U3 Pa3-HbIX HCTOYHHKOB

VK-1.3: TlpumMeHsieT CUCTEeMHBII MOAXO 7S pe-IIeHUs TOCTABJICHHBIX 3324

B pe3yabTarte ocBOeHHS THCHUTIIHHBI 00yJIAIOIHIiCS T0JIKEH

31

3HaTh:

3.1.1

OCHOBHBIC 3a/1a4i U METOAbI JUCHUIIJINHBI, UX PCHICHNS B IPUMEHCHNHU K HpO(beCCHOHaJH:HOﬁ JCATCIIbHOCTH.

3.2

Ymernb:

321

BBIACIATD U CUCTCMATU3UPOBATH OCHOBHBIC UJCHU B ITIOCTABJICHHBIX 3aJa49aX TUCHUIUINHBI,

322

KPUTHYECKH OLICHUBATH JIOOYIO MOCTYMAIOLIYI0 HH(POPMALIHIO, BHE 3aBUCHMOCTH OT HCTOYHHKA; n30erath
ABTOMAaTHYECKOro MPHUMEHEHHS CTAaHAAPTHBIX (POPMYI U IPHEMOB IIPH PELICHUH 33a1a4 B IPUMCHCHHH K
podeccCHOHAIBHOMN IeITeTbHOCTH.
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Buaagern:

33.1

HaBbIKaMH c6opa, 06pa60'n<1/1, CUCTEMaTHU3allu U KPpUTUICCKOI'0 aHaJIn3a I/IH(I)OpMaHI/II/I B o0JiacTu JHUCHUIIIIUMHBI,
HpO(l)eCCHOHaIILHOﬁ ACATCIBHOCTH U B MEKIUCTTUTTNHAPHBIX 00J1acTsx.

4. CTPYKTYPA JUCHUILIAHBI (MOIY.JI5T)

Bun HaumeHnoBaHue pa3iesioB U TeM /BUA 3aHATHSA/ Cemectp | YUacosn | Jlureparypa | IlpIlo
3aHATUSA / Kype AroT
Paznen | Paszpen 1. JIuneiinas anreopa
Jlex Jluneiinas anredpa /Jlex/ 1 4 JIL.1J11.3 0
IIp Jluneiinas anre6pa /Ilp/ 1 4 J12.3 0
Cp Jluneiinas anre6pa /Cp/ 1 20 J12.3 0
HKP Jluneiinas anre6pa /MKP/ 1 2 0
Paznen | Paspes 2. BekTopHas anredopa
Jlex Bekropnas anre6pa /JIex/ 1 4 JI1.1J11.3 0
Ip Bekropras anrebpa /I1p/ 1 4 J12.3 0
Cp Bekropnas anrebpa /Cp/ 1 20 J12.3 0
HKP Bekrophas anreopal /MKP/ 1 0 0




Paszmen |Pa3sgen 3. AHajquTHYecKas reoMeTpHs
Jlex Amnanutnueckas reomerpus /Jlex/ 1 0 J1.1J11.3 0
IIp Amnanmurnueckas reomerpus /IIp/ 1 0 J12.3 0
Cp Amnanmutnaeckas reomerpus /Cp/ 1 30 J12.3J13.3 0
HKP Amnamurideckas reomerpust /MKP/ 1 0 0
Paznen | Pa3spes 4. Ilepemennas. Ipenena. @ynxkuus
Jlex Iepemennas. [Ipenen. @ynxmms /Jlex/ 1 2 JI1.1J11.3 0
Ip [epemennas. [Ipenen. dynxuns /TIp/ 1 2 J12.3 0
Cp [epemennas. [Ipenen. dynxuns /Cp/ 1 20 J12.3 0
HKP Iepemennas. [penen. ®ynkuus /MKP/ 1 0 0
Pazpmen | Paspen 5. AuddepenunanbHoe ncuncjienne GyHKuuii ogHou
nepeMeHHOM’
Jlex Juddepennuansaoe HcanucieHne GpyHKIH OTHON TepeMenHotl /JIex/ 1 4 J1.1J11.3 0
IIp Juddepennmansroe ncancienne GyHKIui ogHol mepemenHoi /I1p/ 1 4 J12.3 0
Cp JuddepennuansHoe ucuucieHne QyHKIHA oHON iepemenHoi /Cp/ 1 30 J12.3713.2 0
HKP Juddepennuansroe ncancienne GyHKIuid ogaol mepemenHoi /MKP/ 1 2 0
Paznen | Pa3znen 6. HeonpeneneHHbIN U onpeiesieHHbIA HHTErpaJ
Jlek Heomnpenenennslit u onpeneneHHbIi naTerpan /JIek/ 1 4 JIT.1JI1.3 0
IIp Heomnpenenennslit u onpeneneHubiid naterpan /Ip/ 1 2 J2.2 0
Cp Heonpenenennslit u onpeneneHubiit naterpan /Cp/ 1 32 J2.2 0
UKP Heonpenenennsii n onpeneneHublidi uHTerpan /MKpP/ 1 0 0
Paznen Paszpnen 7. @yHKIMM HECKOJIBKHUX MEPEeMEHHBIX
Jlex OyHKINN HECKOJIBKUX NIepeMEeHHBIX /JIek/ 1 0 JI.1J11.3 0
IIp OyHKINN HECKOJIBKUX iepeMeHHBIX /[Tp/ 1 0 2.2 0
Cp DyHKINY HECKOTBKHX epeMeHHBbIX /Cp/ 1 40 J3.1 0
HKP DyHKINH HeCKOIBKHX epeMeHHbIX /MKP/ 1 0 0
Paznen | Paszpes 8. Inddepenunaibubie ypaBHeHHA
Jlex Huddepernnansaeie ypapaerus /Jlex/ 1 2 JI1.1 JI1.3 0
IIp Huddepennumansaele ypapaerus /I1p/ 1 2 2.2 0
Cp Juddepernnansusie ypapaerus /Cp/ 1 44 2.2 0
HKP Huddepennmansaele ypapaerns /MKP/ 1 0 0
Paznen | Pa3zpen 9. Teopusi BepositHocTeii. BeposiTHOCTH cOOBITHIA.
Jlek Teopus BeposiTHOCTEH. BepostHOCTH cOOBITHIA. /JIek/ 1 0 J1.2 0
Ip Teopus BeposTHOCTEH. BeposTHocTn coobrThid. /T1p/ 1 0 J12.1 0
Cp Teopus BeposiTHocTei. BepositHocTr coObITHiA. /Cp/ 1 50 J12.1 0
HKP Teopus BeposiTHocTei. BepositHocTr coobiTHid. /MKP/ 1 0 0
Paznen | Pa3zmen 10. Teopusi BepositHocTeii. CirydyaiiHble BeJIMUUHBI.
Jlex Teopus BepositHOocTeit. CiydaiiHbie BeanduHsl. /JIex/ 1 0 JI1.2 0
IIp Teopus BepostHocTel. Ciyyaiinbie Bennuunsl. /I1p/ 1 0 J12.1 0
Cp Teopus BeposTtHocTel. Cayuaiinbie BenuauHbL. /Cp/ 1 50 J12.1 0
HKP Teopus BepositHOCTeH. Crrydaitnble Benuausl. /MKP/ 1 0 0
5. COAEP)XAHUE JUCHHUIIJIMHBI (MOAYJIS)
1 xype

Paznen 1. Jluneiinas anredpa.

Marpuist. JleficTBUS Hal MaTpULIaMH (CI0XKEHHE, BEIMUTaHNE, YMHOKEHHE MaTPHUIILI HA YUCIIO, IPOU3BEACHHE MaTpull). MuHOp 1
anrebpandeckoe IONMOIHeHHe dneMenTa. Onpeaenurens n-ro nopsaaka. Ceoiictsa onpenenureneit. O61e cBeAeHHs O CUCTEMaX
JIMHEHHBIX aNreOpandecKux ypaBHeHHH. CHCTEMBI n ypaBHEHHUH ¢ n HeM3BeCTHBIMU. Pemienue cucteMbl. CHCTEMBI COBMECTHBIC H

HECOBMECTHBIC, COBMECTHBIC ONPEACIICHHBIC U HCOTIPCACICHHBIC. Pemienue cucteM TUHEHHBIX anre6panqecxnx ypaBHeHI/Iﬁ

MetoaoM Kpamepa. Teopema Kpamepa. CucteMbl m ypaBHEHH ¢ n HEU3BECTHHIMU. PABHOCHJIBHBIE CUCTEMBL. DJIEMEHTapHBIE
npeoOpa3oBaHys CUCTEM JIMHEHHBIX aJIreOpandecKix ypaBHeHHH. Teopema o nepeBojie CUCTEMBI B PABHOCHIIBHYIO €if CHCTEMY.

Pemenne crcteM TMHEHHBIX allTeOpandecKuX ypaBHeHUH MeTooM [aycca.
KommnexkcHble uncna. J{eficTBHs ¢ KOMIUIEKCHBIMU YHCTIAMHU.

Pa3nen 2. BekropHast anredpa.




OCHOBHBIE IOHATHSA U ONIpeeTIeHNUs] BEKTOPHOI anreOps! (BeKTOP, KOIIMHEapHbIe, KOMIITIaHAPHBIE BEKTOPBI, MOYIIb BEKTOPA,
paBHBIE BEKTOPBI, €IMHUYHBIHN, HYJIEBOH BEKTOPHI). basuc Ha MIIOCKOCTH U B IPOCTPAHCTBE. TeopeMbl 0 pa3I0:KeHUH BEKTOPA M0
6azucy. KoopauHats! BekTopa B JaHHOM Oaswuce (onpeznenenue). OpToHOPMHUPOBaHHEIH Oa3nc. HaxoxxaeHne KoopAHHAT BEKTOPA 10
U3BECTHBIM KOOPAUHATAM €ro Hayajia U KoHua. JInHelHble onepalnuy HajJl BEKTOPaMHU: CJI0KEHHE, BBIYUTaHUE BEKTOPOB, yMHOKECHUE
BeKTOpa Ha umcio. CkanspHoe NPou3BeJeHUE BEKTOPOB, CBOMCTBA CKAISIPHOro Ipou3sBeneHus. CKaaspHOe IpOU3BeICHNE
BEKTOPOB, 33JJaHHBIX KOOPJMHATAMH B OPTOHOPMHUPOBAHHOM Oa3uce. [IpuMeHeHne CKalsIpHOro MPOU3BEICHHS K PELICHUIO 33124
(MoIynb BEKTOpA, ATMHA OTPE3Ka, Yrod MEXIY BEKTOPAaMH, YCIOBHE OPTOTOHATBHOCTH BEKTOPOB, IPOEKIIHS BEKTOpPA Ha BEKTOD).
Hanpasnsromue KoCUHYChl BEKTOpa. BekTOpHOE IPOU3BEACHUE IBYX BEKTOPOB, CBOMCTBA BEKTOPHOTI'O IIpou3BecHus. BekropHoe
MpPOU3BEICHUE BEKTOPOB, 33JaHHBIX KOOPAMHATAMH B OPTOHOPMHUPOBAaHHOM Oa3suce. [IpuMeHeHre BEKTOPHOTO MPOU3BEIEHUS K
peleHnto 3a1a4 (IUI0Ia b HapalIenorpaMMa, IUIOMaAb TPEYTONbHIKA, YOI MeXTy BekTopaMi). CMeNIaHHOE TPONU3BENCHHE TPEX
BEKTOPOB — ompeaeneHne. CMemaHHoe IPON3BEICHUE BEKTOPOB, 3aJaHHBIX KOOPIUHATAMU B OPTOHOPMHPOBAHHOM Oaswuce.
CBOHCTBa CMEIIAHHOTO NIPOU3BECHUS.

Paznen 3. AHanuTHueckas reOMeTpusl.

IIpsamoyronsHas AekapToBa CHCTEMa KOOPAUHAT Ha IIIOCKOCTHU U B IpocTpaHcTBe. OopHas Touka U HOpMaIbHBIA BEKTOP
miockocTH. OCHOBHBIE BU/Ibl YpaBHEHHH MIOCKOCTU: YpaBHEHHE MIIOCKOCTH, MPOXOAAILEH Yepe3 JaHHYIO TOUKY NEPIeHIUKYIIPHO
JTAHHOMY BEKTOpY, o0I1ee, IPOXO el Yepe3 TPH TOUKH «B OTpe3Kax» Ha KOOPIUHATHEIX ocsX. OTopHas TOUKa M HaIlPaBIIIOIINIA
BEKTOp NpsiMoii. OCHOBHBIE BH/BI YPaBHCHUI MIPSIMOI B IPOCTPAHCTBE: O0IIHE, TapaMeTpHISCKHUe, KAHOHMYECKNE YPaBHEHUS,
MIPOXOASILIEH Yepe3 ABE TOUKU. YT MEXAY NPSAMON U IUNIOCKOCThI0. Touka nepeceueHus npsMoil U miockocTd. Bzaumuoe
pacronoxeHue npaMoi 1 mockocTy. IIpsMas Ha mnockocTu. PasmuuHble BUIBI ypaBHEHHH MPAMON Ha MI0cKocTU. KprBble
BTOPOTO HOpsizika (OKPY>KHOCTb, JIMIIC, THIIEpOOIa, Tapadoia: NX KAHOHWIECKHE yPaBHEHUS U TOCTPOCHHE.

Paznen 4. [lepemennas. [penen. @yHkuus.

IMonsatne GyHKIMN. 3aBUCHMBIC U HE3aBHCHUMEBIE TIEPEMEHHBIE, 00JIACT OIPEIeNICHNS M MHOKECTBO 3HaYCHUH (QyHKIMH. CIIOCOOEI
3ananus pyakiun. 'paduk Gyakinun. OCHOBHBIE CBOMCTBA (PYHKIIMU: MOHOTOHHOCTD, Y€THOCTD, IEPUOTUIHOCTD,
orpanuueHHOCTh. ChoxHas ¢pyHkius. IlonsTue okpectHocty Touku. [Ipenen pynkuun B Touke. [Ipegen pynkunu Ha
6eckoHevHOCTH. beckoHeuHO Mable 1 OecKOHeYHO OoJblre QyHKIMH. TeopeMa o CBsI3H OECKOHEYHO MANBIX M OECKOHEYHO
6oupImx BenmauH. [1epBhIif 1 BTOpOH 3aMedaTeNbHbIe Ipeensl. CpaBHeHNne 0€CKOHETHO MAaJIbIX, SKBHBAJICHTHBIE OECKOHEYHO
Mainble. OCHOBHBIE SKBUBAJIEHTHOCTH. HenmpepbIBHOCTH ()YHKIIMH B TOUKE U Ha OTpe3Ke, CBOMCTBA HENMPEPHIBHBIX (PYHKLUH.
Kiaccugukanus Todek pa3pbiBa (HyHKIUH.

Pazpmen 5. Tluddepernnansaoe ucurncienne GyHKIUH OJHON IEpEeMEHHOM.

[TonsTue npon3BoIHON (HYHKIMH B TOUKE. | eOMETpUUECKUil CMBICI IPOU3BOJHON. YpaBHEHHS KacaTeIbHON U HOPMaJH K TpapuKy
¢yskiun. [paBuna HaxoxaeHus npounsBoaHoi. [Tonstue nuddepennuana Gynxnun. [IpoussonHas cnoxuoi Gynkuun. Teopembl
Porus, Jlarpamka, Ko, OkcrpeMymbl GyHKIMH, He0OX0muMoe ycioBue. [Ipu3Haku MOCTOSIHCTBA, BO3PACTAHUS U YOBIBAHUS
¢ynxnuu. JloctaTouHble IPU3HAKU CYIIECTBOBAHHS IKCTPEMyMa (YHKIUH. BEITyKI0CTh, BOTHYTOCTh Ipaduka GpyHKIHH. Touxn
nepern6a. JlocraTouHble NIPU3HAKU BBIMYKIOCTH, BOTHYTOCTH Ipadika GpyHKINH 1 ToukH nepernda. [1pasuno Jlonurans.
AcuMnToTsl rpaduka GyHkipn. Bugst acumnror. OONIuid TiIaH ccieoBaHus GYHKINH U TOCTpoeHHs e€ rpaduka

KowmrutekcHsle uncna u 1eicTBrs Hag HUMH. V300paskeHre KOMITIIEKCHBIX YHCEN Ha INIOCKOCTH. MOIyh U apryMeHT KOMILIEKCHOTO
gucia. Anredpandeckasl 1 TpUroHOMeTpuaeckas GopMbl KomIuiekcHoro uucia. @opmyna Ditnepa. [lokazarensHas popma
KOMIUIEKCHOT0 4nciia. KopeHb U3 KOMIIEKCHBIX YUCEN.

Paznen 6. HeonpeneneHHslit 1 onpeaeneHHbIN HHTETPal.

ITepooOpa3Has (yHKIMS U HeoNpeIeJIeHHbIH nHTerpai. Teopema cyiecTBoBaHus epBooOpa3Hoil. CBOWCTBA HEONPEIEICHHOTO
uHTerpana. Tabnuia OCHOBHBIX HHTETPaJoB. MeTox 3aMeHBI IEPEMEHHON B HEOTIPEISICHHOM HHTETrpaiie. MeTox HHTeTrprupOBaHI
TI0 YacTsAM B HEONPEIEeICHHOM HHTerpaie. ParmonansHele 1pobu. MIHTErprpoBaHne MPOCTEHIINX pallOHAIBHBIX IPOOei.
Paznoxxenue pannoHanbHOM qpodu Ha mpocTerIue.

3ajaua 0 BHIUMCIICHHH TUIOMIAM KPUBOJIMHEHHOH (urypsl. OnpeneneHuslii nurerpai. Teopema cymecrBoBaHus. OCHOBHbIE
CBOIiCTBa omnpereneHHoro narerpaita. @opmymna HetotoHa — JleliOHuIa. 3aMeHa TepeMeHHOI B ONpe/IeIeHHOM HHTeTpae.
HHTerpupoBaHue Mo 4acTsaM B OIIpeAeIeHHOM HHTerpane. HecoOcTBeHHbIE HHTETPANIBI ¢ OECKOHEUHBIMH MPEICIaMH.
HecobGcTBeHHbIE HHTETpalIbl OT pa3pbIBHOH (yHKIMU. [1n01a1b III0CKOH (GUryphl B IPSIMOYTOJIbHON JIEKapTOBOM cHcTEMe
KOOpJUHAT.

Paznen 7. @yHKIIMU HECKOJIBKHUX EPEMEHHBIX.

[onstre QyHKIMK 1BYX MepeMeHHBIX. CIIOCOOH! 3anaHus (DYHKIUH ABYX IIEPEMEHHBIX, 001acTh ee onpeneneHus. OKpecTHOCTh
pamuyca r Touku. IIpenen GpyHKIM ABYX epeMeHHBIX. YacTHBIE U TOTHOE IpHpaneHus GyHKIUN IBYX MepeMeHHbIX. YacTHbIE
HPOU3BOJIHbIE (PYHKIMH JABYX HEPEMEHHBIX, NX T€OMETPUUECKUH cMbICi. YacTHble anddepeHiuans, nonHbli auddepennman
(yHKIHH OBYX TIepeMeHHBIX. YacTHBIE MPOM3BOIHBIC BEICIINX MTOPSIKOB. TeopeMa 0 HE3aBUCHMOCTH OT ITOCIIEA0BATEILHOCTH
nmuddepennuposanus. KacarensHas mI0CKOCTs 1 HOPMAIh K IIOBEPXHOCTH. DKCTPEMyM (QYHKIUHU JBYX EPEMEHHBIX.
Heo6xonumble 1 JOCTaTOUHBIE YCIOBUS CYIIECTBOBAHHS KCTPEMyMa.

Paznen 8. Auddepennuansupie ypaBHEHUS.

IousTtue muddepernnansHoro ypaBHeHUs. Ilopsanok, pemenne quddepeHnuansHOro ypaBHeHUs. IHTerpansHble KPUBBIE.
Juddepernnanbabie ypaBHeHHs 1-ro mopsaka: ooumid Bu, 3axada Koy, odmiee 1 4acTHOE perieHus, OO 1 YaCTHBIN
uHTerpaisl. JluddepeHnuansHple ypaBHEHUS ¢ Pa3IeICHHBIMH U Pa3IeNIIONIMMUCS TepeMeHHbIMY. JINHEHHbIC
nmuddepeHnuanbpabIe ypaBHeHus 1-ro mopsiaka. Auddepeninansaple ypaBHEHUS BRICIIUX MOPSIKOB, TOTYCKAIONIHE TOHIKEHUE
nopsizaka (3 Buna). OOmiue MOHATHS O JIMHEHHBIX OAHOPOIHBIX AU (epeHIIMATbHBIX YPABHEHUSIX BBICIIUX MOPSIKOB:




oIpezeleHNe, IOHATHE O INHEIHO He3aBUCHMBIX (hYHKIUAX, (GyHIAMEHTAIbHAS CUCTEMA pelIeHHi. Teopema o CTpyKType o01iero
peLICHUs TMHEWHOTO OMHOPOIHOTO nuddepeHInaTbHOro ypaBHEHHS. BrIBo (hOpMyYIT 171t OOILETo pelleHUs IHHEHHOTO
oHOpOIHOTO A (GEePeHITNATHHOTO YpaBHEHHS 2-T0 TIopsAaKa. JInHeHHBIe HeOJHOPOIHEIE MU(GepeHINANEHbIE ypaBHEHUS.
Teopema 0 cTpyKType 00IIero penieHus JMHEHHOTO HeOAHOPOoAHOTO T depeHnnanrsHoro ypaBHeHH. JIMHETHbIE HEOJHOPOJHEIE
nuddepeHIranbHbIe ypaBHEHHS € IPABOM YacThIO CHELUAIBHOTO BU/A.

Paznen 9. Teopust BeposiTHOCTEH. BeposTHOCTH COOBITHIA.
DneMeHTHl KOMOMHATOPHUKH. Pa3indHbie BUABI COEMHEHUIT: IEPECTAaHOBKH, pa3-MelleHus, couetanus. [Ipeamer Teopuu
BepositHocTel. Mcnbitanue. Mcxon ucnbitanus. Kitaccudukanus coobrtuii. [TomHast rpymnma coosiTuit. YacToTa mosBiaeHus
coOprTrs. Kimaccnueckoe onpenenenne BepostHOCTH. CyMMa, IPOM3BEICHUE, Pa3HOCTh COOBITHIA. YCIIOBHASI BEPOSTHOCTE.

TeopeMsl Ci10:keHHsI BEPOSITHOCTEN U CIEACTBUS U3 HUX. TeopeMa yMHOXKEHUS BEPOSTHOCTEH U ee cieacTeus. TeopeMa o
BEPOSITHOCTHU TOSIBICHUS XOTsI OBl OJJHOTO cOOBbITUS. Teopema 0 MOJIHOM BepOsSTHOCTH COOBITHS. BeposTHOCTh runote3. @opMyIisl
baiieca. [ToBropenue ucnbitanuii. @opmyna beprynnu. HauBeposTHelIIee YACIIO HACTYIJICHUH COOBITHS. ACUMITOTHYCCKHE

(hopMyIBL.

Paznen 10. Teopust BepostHocTei. CitydaiitHble BEIMYMHBI

Cry4aiiHple BEIMYMHBI, MX BUJBL. 3aKOH paclpeaeNeHus ClydaifHOi BennyuHbl. Pan pacnipenenerus. MHOTOyroJibHUK
pacnpenenenus. OyHKIUS pacHpeieNieHNs BEPOSTHOCTEH CIydaifHOM BeIMYMHEI, e CBOICTBa U rpaduk. BeposaTHOCTE monaxaHus
CIIy4aiiHOM BeWYMHBI Ha 3aJlaHHbIN ydacTok. [InoTHOCTE pacnpeaeneHus BepoaTHocTei. CBOMCTBa IVIOTHOCTH, UX
reoMeTpUYecKas MHTepIpeTanys. MaTeMaTuuecKoe 0’KUAaHue JUCKPETHON U HeNpephIBHON citydaiiHol BenuurH. CBolicTBa
MaTeMaTHYeCKOTro OKuaaHua. Moja u MeauaHa ciy4aiiHo# BenuuuHbl. [lucnepeus 1 cpeiHee KBaIpaTUyecKoe OTKIOHEHUE
JUCKPETHOII 1 HeNpepBIBHOI cirydaiiHoi BemmunH. CBOMCTBA AUCTICPCHUH.

TeMbl MpaKTHUECKUX 3aHATUN

1 kypc

Paznen 1. Jluneiinas anredpa

IIpaktiueckoe 3anstue 1. OnpeaenuTeny KBaApaTHBIX MaTpHIl. PerieHne cucteM TMHEHHBIX anredpandecKux ypaBHEHHH METOI0M
Kpamepa. (peuienue 3ana4)

IMpakTryeckoe 3ansaTue 2. KomrurekcHepie uncia. J[efcTBIS ¢ KOMIDIEKCHBIMH YHCIIaMU (peIIeHHe 3a/1a4)

Pazgen 2. BextopHas anrebpa

IMpakTHyeckoe 3ansaTHe 3. JIMHEHHBIC Onepaiy HaJl BEeKTOpaMH. Pa3inoskeHne BekTopa 1mo 6a3ucy (peleHne 3aaa4)
IIpakTryeckoe 3anarue 4. CKaIsIpHOE IPON3BEICHIE BEKTOPOB, BEKTOpHOE M CMEIIaHHOE TIPOU3BEICHUST BEKTOPOB (pelieHre
3a/1ay4)

Paznen 4. [lepemennas. [Ipenen. @yHkuus.
IIpakTuyeckoe 3anarue 5. O6mactb onpenenenus Gynkuuu. OCHOBHBIE cBoiicTBa QpyHKIMU. [ToHATHE MTpenena QyHKIHN.
Packpeitue neonpenenenHocteit (0/0) u (6eckoHEUHOCTH/OECKOHEUHOCTD) MPH BEIYUCICHUHN MPEAEIOB PYHKINH (peleHne 3a1a4

Pazpen 5. luddpepernmanbaoe HcUrCIeHne QYHKINHA OTHON ITepeMeHHON
IIpaktiueckoe 3anstue 6. Juddepennnponanue 3nemMeHTapHbIX GyHKImH. Auddepennuan GyHkmmn.(pemeHue 3a1a4)
I[Npaxtiueckoe 3anstie 7. Mccnenosanue GpyHKuMi 1 nocTpoeHue rpaduKoB. (pereHue 3a1aq)

Paznen 6. HeonpenenenHslit 1 onpeaeneHHbI HHTETpal.
ITpakTuyeckoe 3anatue 8. HemocpencrseHHoe nHTErpupoBanye. IHTerpupoBaHue METOIOM 3aMEHBI IEPEMEHHOIA.
HHaTerpupoBaHue 1o 9acTsIM (peleHne 3amad)

IIpumenenne Gopmynst HeroTona- JleitOHUNIA 11 BBIYUCICHUS ONpeAeIeHHOro HHTerpana. OCHOBHBIE METOBI
OIpeIeIEHHOT0 UHTErpUpoBaHus. Brruncnenue miomazei B IpsSMOYTroJIbHBIX KOOpAUHATAX. (pElLIeHue 3a1a4)

Pazpmen 8. luhpepernnansabie ypaBHEHHUS.
IIpakTuyeckoe 3anarue 9. Auddepenunansuple ypaBHEHUS C pa3AeSIOIMMHCS TIEPEMEHHBIMU (peLIeHre 3a/1a4)
JInneitnsle onHOpOAHBIE AU(depeHIaIbHbIE ypaBHEHUs(PEILICHUE 3a/1a4)

6. POHJI OIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BHIOB OLICHOYHBIX CPEICTB

- 3aJ]aHUS 111 KOHTPOJIBHOM paboTsI;
- 9K3aMEHAIMOHHBIE BOIIPOCHI.

6.2. Tembl NMCLMEHHBIX PadoT

Konrponbnas paboTa mo temam:
JInneitnas anredpa, BekTopHas anrebpa, nuddepeHranTbHoe 1 HHTETrpaJIbHOE HCUUCIeHHe, An(depeHnaIbHbIe ypaBHEHHS

6.3. KoHTpoJIbHBIC BONIPOCHI H 32/IaHUSA




BOITPOCBI K OK3AMEHY

Paznen 1. Jluneiinas anredpa.

1. Matpunsl. JleicTBuS HAaJ MaTPUIAMU (CIIOKEHHE, BEIYUTAHUE, yMHOKCHHAE MAaTPHIBI HA YHCIIO, TPOU3BEICHIE MATPUII).

2. MuHop 1 anrebpanyeckoe I0MOTHEHHE deMenTa. OnpeaenauTensd I-ro Nopsaka.

3. CgoiicTBa ompeneiauTeneii.

4. O0mue cBeIeHNS 0 CHCTEMAaX JIMHEHHBIX anreOpandecknx ypaBHeHMH. CHCTeMBI N ypaBHEHHUH C N HEM3BECTHBIMH. Permerme
cucteMbl. CHCTEMBI COBMECTHBIE H HECOBMECTHBIC, COBMECTHBIE OIPEIC/ICHHBIE M HEONIPEICTICHHBIE.

5. Penienne cucteM JMHEHHBIX anredpandeckux ypaBHeHni MeronoM Kpamepa. Teopema Kpamepa.

6. CricTeMBI m ypaBHEHHH C N HEN3BECTHBIMH. PABHOCHIIEHBIC CHCTEMEBI. DIIeMEHTapHBIE IPeoOpa30BaHMs CHCTEM JIMHEHHBIX
anrebpandeckux ypaBHeHUH. Teopema 0 mepeBoie CHCTEMBI B PABHOCHIIBHYIO €if CHcTeMy.

7. PemieHne cucteM JMHEHHBIX alreOpanuecKux ypaBHeHuil MeToqoM ["aycca.

Paznen 2. BektopHas anreOpa.

8. OCHOBHBIE TIOHATHS U OTIPeIeNICHUS] BEKTOPHOMN anreOpsl (BEKTOp, KOJUTHHEapHbIe, KOMIUIAaHAPHBIC BEKTOPBI, MOIYNb BEKTOPA,
paBHbIE BEKTOPBI, €IMHUYHBIN, HYJE€BOIH BEKTOPBI).

9. ba3uc Ha IIOCKOCTH ¥ B IIPOCTPAHCTBE. TeOpeMbl 0 pa3iokeHHH BEKTOpa I0 Oa3mcy.

10. KoopruHaTsl BeKTOpa B JaHHOM Oasuce (onpexneneHue). OpToHOPMHEPOBaHHEIH Oa3uc. HaxoxaeHue KoopauHaT BEKTOpa Mo
W3BECTHBIM KOOPJMHATaM €TI0 Hayajla 1 KOHIIA.

11. Jlunelinble onepanny HaJ BEKTOPAMHU: CIIOXKEHHE, BBIYUTAHNE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YUCIIO.

12. CkansipHOE MpON3BEACHUE BEKTOPOB, CBONCTBA CKAIAPHOTO MTPOU3BEICHUSI.

13. IlpuMeHeHue CKaIsSPHOTO MIPOU3BEICHHS K PEIICHUIO 3a1a4u (MOIYIb BEKTOpa, IJIHHA OTPe3Ka, YTOlI MEKAY BEKTOPaMH, yCIOBUE
OPTOTOHAILHOCTH BEKTOPOB, IPOCKIMS BEKTOPA HA BEKTOP).

14. BexTopHOE IMpOM3BEACHUE ABYX BEKTOPOB, CBOICTBA BEKTOPHOT'O ITPOM3BEACHHS.

15. IlpuMeHeHNEe BEKTOPHOTO IIPOU3BEACHHS K PEIICHUIO 3a1a4 (TUIOIIAH TapajliesiorpaMMa, TPEYroNbHIKA, YTOI MEXITy
BEKTOPaMH).

16. CMemIaHHOE TIPOU3BE/ICHUE TPEX BEKTOPOB — ompesienienne. CMeNIaHHOE TPON3BEICHIE BEKTOPOB, 33/laHHBIX KOOPIMHATAMU B
OPTOHOPMHPOBAHHOM Oas3mce.

17. CBoiicTBa CMELIAHHOTO MPOU3BEICHHUS.

Pa3nen 3. AnanuTtuyeckas reoMeTpus

18. IIpsiMoyrospHasl JeKapTOBa CUCTEMA KOOPAUHAT Ha IVIOCKOCTH U B IPOCTPAHCTBE.

19. OnopHas Touka 1 HOpMaIbHBIA BEKTOP IJIOCKOCTH. YpaBHEHHE IMIOCKOCTH, IPOXOAdIeil yepe3 JaHHYI0 TOUKY
HEPIeHANKYISIPHO TaHHOMY BekTopy. OOliee ypaBHEHHUE IIIIOCKOCTH.

20. YpaBHEHHE IDIOCKOCTH, IIPOXOIAIICH depe3 TPH TOUKH. YpaBHEHHUE IUNIOCKOCTH «B OTPE3Kax» Ha KOOPANHAT-HBIX OCSX.
21. OnopHas TOYKa ¥ HAIIPABIIAIOMKI BEKTOp MpsiMoit. O61Iue, mapaMeTpudecKie, KAHOHUUECKHUE YPaBHEHUS MIPSIMON B
npoctpaHcTBe. KaHoHMUEeCKne ypaBHEHUS IPSAMOI B IPOCTPAHCTBE, IPOXOAAIIEH Yepes Be TOUKU.

22. Yron Mex [y NpsIMOH U INIOCKOCThIO. Touka nepecedyeHus NpsiMoil U INIOCKOCTH.

23. Ilpsimas Ha mIOCKOCTH. Pa3nuyHble BUABI ypaBHEHUs IPSIMOM Ha IIIOCKOCTH.

24. OxkpyxHOCTh. KaHOHHYECKHE ypaBHEHUS! OKPY)KHOCTH U €€ MOCTPOSHHUE.

25. Onnunc. KanoHnueckye ypaBHEHHUs 3JUTUIICA U €T0 MTOCTPOEHHE.

26. I'mmep6ona. KanoHM4Ieckne ypaBHEHUS THIIEPOOIIHI B €€ IOCTPOCHHE.

27. Ilapabona. KaHoHMYecKue ypaBHEHHS apaboIbl U €e IOCTPOSHHE.

Paznen 4. [lepemennas. [Ipenen. @yHkuus.

28. INonstue pyHKIMHU. 3aBICHMBIC U HE3aBUCUMBIE IIEPEMEHHBIC, 00JIaCTh OIPEIENICHNS 1 MHOXKECTBO 3HAYCHUH (DYHKIIHH.
Crnioco0b1 3ananus GyHkuu. I'paduk GyHKINH.

29. OCHOBHBIE CBOWCTBA (PYHKIIMH: MOHOTOHHOCTb, YETHOCTbD, TIEPHOTMYHOCTE, OTPaHHYCHHOCTb.

30. CnoxxHas GyHKIHS.

31. INonstue oxpectHOCTH TOUKH. [Ipenen GpyHKIUH B TOUKE.

32. Tlpenen GyHKIMH Ha GECKOHESYHOCTH.

33. BeckoHeuHO Maitbie ¥ OeckoHeuHO Ooubiive GyHKIuH. Teopema o CBA3H OECKOHEYHO MaJIbIX M OECKOHEYHO OOJBIINX BEITMYHH.
34. IlepBblil U BTOPOH 3aMe4aTelIbHbIE TIPEAEIIbL.

35. DxBUBaJIeHTHBIE OECKOHEYHO MaJjble BeTMYHHbI. OCHOBHBIE SKBUBATIEHTHOCTH.

36. HermpepbiBHOCTH (DYHKIIMH B TOUKE M Ha oTpeske. Kiraccugukanus Touek paspeiBa. CBOCTBa HENIPEPHIBHBIX (DYHKIIHH.

Pazpmen 5. luddeperunansaoe ucurcneHne GyHKIUH OJHOH epeMEHHOM.

37. IloHaTre Npon3BOIHON PYHKIIUU B TOUKE.

38. 'eoMeTpHYIeCKUH CMBICI TPOU3BOTHOM. YpaBHEHNS KacaTeIbHON M HOpMaJH K TpaduKy QyHKIHH.
39. Ilpon3BoAHbIE BBICIINX [TOPAIKOB.

40. ITonstue nuddepenimana GyHKIUH.

41. DKCTpeMyMbI (PYHKIIHH.

42. IIpu3HaKy IOCTOSIHCTBA, BO3PACTaHUA W YOBIBAaHHS (QYHKIIHH.

43. locTaTouHBIC IPU3HAKH CYLIECTBOBAHUS SKCTpeMyMa (DYHKIUH.

44. BoInyki10ocTh, BOTHYTOCTh Ipaduka GpyHkunu. Touku neperuoa.

45. loctaTouHBIC IPU3HAKH BBITYKJIOCTH, BOTHYTOCTH Tpaduka QyHKIIMN U TOUKH ITepernoa.
46. IlpaBusno Jlonurans.

47. AcumnToTsl rpaduka GyHKIMH. Buabl acHMITOT.




48. O6mmit mIaH uccaeIoBaHus QYHKIUH U MOCTPOeHHUs e€ TpaduKa.

49. KoMmuieKcHble Uucia: onpeaeneHue, 1eHCTBUTENbHAS U MHUMAs 4aCTU KOMIIJIEKCHOTO YKCiIa, MHUMAas €JJUHULIA, PABHBIE,
COIIPSKEHHBIE KOMIUIEKCHBIE YUCIIA.

50. Jle#icTBHs HaJ KOMIUIEKCHBIMHU YuciIaMu. M300paskeHrne KOMITIIEKCHBIX YHCEIL.

51. TpuroHomMeTpuyecKas U MokazaTeIbHas (POPMBI 3aMHCH KOMITJIEKCHBIX YHCEL.

52. YMHOXEHHE U JieJIeHHe KOMIUIEKCHBIX YHCEN B TPUrOHOMeTpHueckoi popme. Dopmyna Myaspa. 3Bieuenne apudmMeTHIECKHX
KOpHEH U3 KOMIUIEKCHBIX YUCEIL.

Paznen 6. HeonpeeneHnHslii U onpeieneHHbIA HHTETpall

53. IlepBoobpa3Has QyHKIMS 1 HeoTpeAeNIeHHBII nHTerpai. TeopeMa cymecTBOBaHHS IIEPBOOOPA3HOM.
54. CpoiicTBa HEOIPEIEICHHOTO HHTErpaa.

55. Meron 3aMeHbI IEpEMEHHOM B HEOIIPEICTIEHHOM MHTErpase.

56. MeToa MHTETPUPOBAHHS TI0 YACTSM B HEOIIPEAEIEHHOM UHTErpae.

57. ParmonansHbIe qpoOu. MIHTErpHpoBaHre MPOCTEHIIX PAaIIMOHAIBHBIX JPOOCH.

58. PaznorkeHne pannoHaIbHOM ApoOH Ha MpoCTeHIne

59. 3agava o BEIYMCIICHUH TUIOLIAAN KpUBOIMHEIHON (urypsl. OnpesneneHHbli naTerpan. TeopeMa cyle-CTBOBaHMS.
60. OCHOBHBIE CBOICTBA ONPEEICHHOTO UHTETpaa.

61. ®opmyna Hetorona — JleiiOHuIA.

62. 3ameHa mepeMeHHOH B ONpeIeIeHHOM HHTErpaie.

63. MHTerpupoBaHue 10 YacTsAM B OIPENEIEHHOM HHTETpae.

64. HecoOCTBEeHHBIC HHTETPAITBI ¢ OECKOHEYHBIMH TIpeIeTIaMu.

65. HecoOCTBEHHBIEC HHTETPAITBI OT PA3PBIBHOM (DYHKIIUH.

66. [Tnontanp miockoi GpUrypsl B IPSIMOYTroIbHOM A€KapTOBOH CUCTEME KOOPAUHAT.

Paznen 7. ®yHKIUM HECKOIBKUX IEPEMEHHBIX.

1. Ilonsitre pyHKIMH ABYX MepeMeHHbIX. CriocoObl 3aganus GYHKIMH ABYX IEPEMEHHBIX, 00JIaCTh €€ ONpeAeIeHNUs.

2. YacTHbIE U TIOJTHOE NIPUPAIIECHUS QYHKIINH ABYX EPEMEHHBIX.

3. YacTHbIe TPOM3BOAHBIC (PYHKITHH BYX ITEPEMEHHBIX.

4. onusiit quddepernnan GyHKIMK IBYX IEPEMEHHBIX, YacTHbIC U} depeHnnasl.

5. KacarenpHasi I0CKOCTh U HOPMAaJb K TOBEPXHOCTH.

6. UacTHbIE TIPOM3BOHBIC BBICIIHX ITOPSAAKOB. TeopeMa 0 He3aBHCHMOCTH OT TOCIIEIOBATEIBHOCTH AU HEePeHITPOBAHNS.
7. OkcTpeMyM (QYHKINH OBYX HepeMeHHBIX. HeoOXoMuMbIe M JOCTaTOUHBIC YCIOBHS CYIIECTBOBAHHS IKCTPEMyMa.

Paznen 8. Auddepennunansupie ypaBHEHUS

8. [TorsTHe muddepennmansHOro ypaBHeHUs. [lopsanok, pemenne muddepeHnnanrsHoTo ypaBHeHUS. IHTerpaibHbIe KPUBBIE.
9. MuddhepenumansHple ypaBHeHUs 1-ro mopsiaka: o0muil Buj, 3agada Komw, obiiee u yacTHOE penieHus, OO U YaCTHBIH
UHTETpabl.

10. Juddepennmansapie ypaBHEHHS C pa3IeICHHBIME U pa3IeITIOIIIMUCS ePEeMEHHBIMU.

11. JIuneitasie nuddepeHInanpHbIe ypaBHEHUS 1-ro mopsiaka.

12. Iuddepenumanpupie ypaBHEHUS BBICIINX MTOPSIKOB, AOMYCKAIOLINE MOHMKEHUE MOpsAAKS.

21. O6une NOHATHS O JIMHEWHBIX OAHOPOJHBIX T ((hepeHINaNbHBIX YPAaBHEHUSX BBICHINX MOPAAKOB (OIIpe/ieNICHNE, TOHSTHE O
JIMHEHHO HE3aBUCUMBIX (DYHKIHAX, pyHIaMEHTaIbHAS CHCTEMa pemeHnit). Teopema o CTPYKType OOIIeTo pemeHns IMHEHHOTO
OJHOPOJHOIO nuddepeHInaTbHOTO ypaBHEHHUS.

22. BeiBog hopMyit [uist 00IIET0 pelIeHns IMHEHHOT0 0THOPOAHOT0 An((epeHIINaNbHOT0 YpaBHEHHs 2-T0 MOPSAKa.

23. Jlunetinple HeomHOpOIHBIE MU hepeHnnanpHEIe ypaBHeHHA. Onpenencane. Teopema o cTpykType 00IIero penieHus JHHEHHOTO
HEOoAHOpoaHOTo M depeHnnarT-HOro ypaBHEHHS.

24. JluneiiHble HEOTHOPOAHbIE THU(depeHInalIbHbIe YPaBHEHHUS C MIPABOM YacThIO CrIeUaabHOro Buaa (3 ciydas).

Paznen 9. DnemeHTHI Teopun BeposTHOCTeH. CitydaifHbIe COOBITHSL.

25. DnemeHTsl KOMOMHaTOpUKH. Paznuynbie Buabl coennHennit [lepecranoBku. Pasmemmenus. Couetanusi.
26. Ilpeamet Teopuu BepositHocTel. Mcnbiranue. Mcxon ucnbitanus. Knaccudukanust coosituid. [TonHas rpymnma coObITHH.
27. Yacrora mosiBieHus coobTHs. Kitaccuueckoe onpesesieHiue BepOSTHOCTH.

28. CymMa, MpoOu3BeICHUE, PA3HOCTH COOBITHIA.

29. YcnoBHas BEPOSITHOCTb.

30. TeopeMbl CI0XKEHUS BEPOSATHOCTEN U CIEICTBUS U3 HUX.

31. Teopema yMHOKEHUSI BEPOATHOCTEH U €€ CIIEJICTBUS.

32. TeopeMa 0 BepOSITHOCTH IOSIBICHUS XOTsI ObI OJHOTO COOBITHSL.

33. Teopema O MOITHOI BEPOSITHOCTH COOBITHSI.

34. BepostHocts runote3. @opmyisl baiieca.

35. IoBropenne ucnbrranuit. @opmyna beprynnn. HauseposTHeiiniee 4icio HaCTyIUICHHI COOBITHS.

36. Acumnrorudeckue Gpopmynsl. opmyna Ilyaccona.

37. JlokanbHas Teopema MyaBpa — Jlarmuaca.

38. UnterpansHas Teopema Jlamnaca.

Paznen 10. DnemenTs Teopuu BepositHOocTel. CitydaiiHble BEJIMYUHBI.

39. Ciyqaiinble BEIMUUHBI, UX BUbl. 3aKOH paclipelesieHusl CilydaiiHoi BenuduuHsbl. P pacnpenenenus. MHOroyroibHUK
pacmpeneseHusI.

40. OyHKLuMs pacnpeneneHus BEpOsSTHOCTE! CllydailHOW BETUUMHBI, €€ CBOMCTBA U rpaduk.




41. BeposITHOCTH HOMAJaHUS CITy4aifHOM BETMUUHBI Ha 3aJaHHBIA yuyacToK. TeopeMa 0 BepOSITHOCTU OTEIBHO B3ATOTO 3HAYCHHS
HETPEPBHIBHOW CITy4aiiHOUM BEJIMYWHEI.

42. IIm10THOCTD pacnpeaciacHus BepOf{THOCTeﬁ. CBolicTBa IIJIOTHOCTH, UX TCOMCTPUUICCKAA MHTCPIIPCTAlH.

43. MaremaTtnuecKkoe OXHUJaHNe TUCKPETHON U HETIPEPBIBHON CiTydaifHON BeandnH. CBOWCTBAa MATEMAaTHIECKOTO OXKUAAHMUS.
44. Mopa 1 MeiMaHa ClIy4aiHOHM BEeTUYIHHBL.
45. lucnepcus U cpeiHee KBaApaTHIeCKOe OTKIIOHEHNE TUCKPETHOM U HENPEPBIBHOM cilydaiiHoi BenuunH. CBOMCTBa AUCTIEPCUHL.

IIpumMepHbIe 3aJaHus AT IPOBEACHUS TEKYLIETO KOHTPOJIS U MPOMEKYTOUHON aTTeCTallul HaXOAITcsa Ha yueOHOM HopTaie
CI'YBT B kypce MATEMATHUKA.

6.4. MeTonqn4yeckne MaTePUAJIbI, ONIPEIeIAIONINe MPOeAYPhI OlIEHHBAHMS

DK3aMeH 10 JUCIHITIMHE Ha | Kypce COMEPKHUT TEOPETHUECKYIO YacTh, HATPABICHHYIO Ha OIICHKY 3HAHWH ¥ MPAKTHYECKYIO YacTh,
HaTpaBJICHHYIO Ha OI[CHKY YMEHHIA U HaBBIKOB, XapaKTEPU3YIOMUX (OPMHUPOBAHHE YKA3aHHBIX KOMITETCHITHH.

Teoperudeckast 4acTh dK3aMeHa MO AUCIHUILTNHE TMPeACTaBIsIeT cO00M KOMIIEKC BOMPOCOB HA YCBOSHUE MMPOUICHHOTO MaTeprasa —
MOHSTHUS, ONIPEACIICHHS, CBOWCTBA, TCOPEMBI.
B paMKkax TeopeTHUECKON 9acTH 00yJIarONIUiCs A1 KaKI0Tro Bompoca (opMyITUpyeT MPaBUIbHBIC, C €0 TOUKH 3PSHHS, OTBETHI.
3amaHne CUNTAETCS BBITIOJIHEHHBIM B TOM CITy4ae, €CITH JaHbl BEPHBIE OTBETHI Ha BOMIPOCHI. B MPOTHBHOM ciTydae 3ajanue
CUMTAETCS HE BBIITOJHCHHBIM.
IIpakTHveckas 4acTh dK3aMeHa M0 JUCIUILUIMHE MPEACTABISIeT 3a1a4M, HaPaBJICHHbIC Ha BBISIBICHHE BO3MOKHOCTH MPAKTHUECKOTO
MPUMEHECHUST KOHKPETHOTO TEOPETHIECKOTO pa3Jiena.
DK3aMEeH BBICTABISIETCS C YUETOM PE3YJIbTATOB BBITIOIHEHHS TEOPETUIECKOHN U MPAKTHUECKON YacTel B COOTBETCTBUH C
NPUBEICHHBIMH HIKE TPCOOBAHHUAMH.
HToroBas orieHKa «OTIIMIHOY» CTABUTCS, €CIIHM CTYACHT PacKpbLI CONEPIKAHHE TEOPETHUECKON M MPAKTUIECKOM yacTel Omrera Ha
85%-100%;
HToroBast OL[CHKA «XOPOILIOY» CTABUTCS, €CIIH CTYCHT PACKPBLI COJCPIKaHIE TCOPETUUCCKOM U MPAKTHYECKOI YacTei Omera Ha
70%-84%;
HToroBas orjeHKa «yIOBICTBOPUTEIHLHO» CTABUTCS, €CII CTYIACHT PACKPBUI COACPIKaHUE TEOPETUICSCKON 1 MPAKTHYSCKON JacTel
ouiera Ha 50%-69%:;
HTorosas OleHKa «HEYIOBICTBOPUTEIILHO» CTABUTCS, €CIH CTYICHT PACKPBLI COCPIKAHUE TEOPETHYCCKOM U MIPAKTHYECKOM YacTeit
oumiera MeHee, yeM Ha 49%.

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenayemasi JinTepatrypa

7.1.1. OcHoBHasi IUTEpPaTYpa

ABTOpLI, COCTaBUTECIIN

3arnaBue

UsnarTenscTBO, IO

JI1.1 |Harancon U. I1. Kpatkuit kypc BbICIIEH MaTeMaTuKu Mocksa: Jlans, 2009
JI1.2 | TyranOaeB A. A., Teopust BeposITHOCTEH U MaTeMaTh4ecKas CTaTUCTHKA Mocksa: Jlans, 2011
Kpymun B. T
JI1.3 | IIuckynoB Hukomnait JuddepernmanbHoe M HHTETPATBHOE HCYHCIICHUS: y4ae0. mocodne Mocksa: Mnrerpain-
CemeHOBHUY JUISL CTYJICHTOB BY30B IIpecc, 2001
7.1.2. lonoJHHUTeNIbHAS TUTEPATypPa
ABTOpBI, COCTaBUTEIN 3arnaBue W3narenscTBo, TOA
JI2.1 |I'mypman Bnagumup PykoBoACTBO K pellIeHUIO 3aa4 110 TEOPUH BEPOSITHOCTEN U Mocksa: Beicuiee
Edumosuu MaTeMaTHYECKOW CTaTUCTUKE: yuel. mocodue oOpazoBanue, 2008
JI2.2 | Munopckuii Bacunuii | COopHMK 3a1a4 1O BBICIIEH MaTeMaTuke: yued. mocobue Mocksa: U31-Bo Ous.-
TTaBmoBuy Mmart. Jut., 2006
JI2.3 | JIuneBuu Ombra MaremaTuka: yaeOHOe mocodne Hosocubupck: CI'YBT,
UropesHa, [llepbakosa 2017
I'anuna
Brnapumuposna
7.1.3. Meroauueckue pa3padoTku
ABTOpBI, COCTABUTEIH 3arnaBue HznarenscTBO, rof
JI3.1 | droxosa C. U., MeTtonuveckue yKka3aHus ¥ 3a/1aHUs 10 BBICIIICH MaTeMaTHKE K Hosocubupck: HU'ABT,
Enunosa E. C., TUIIOBOMY pacyeTy 1o TeMe "OyHKIUU MHOTUX I€PEMEHHBIX" 1997
IMabanuua B. U.
JI3.2 |EmunoBa E. C., Meronnyeckue yKkazaHus U 3afjaHusl 110 BBICIIEH MaTeMaTHKe K Hosocubupck: HI'ABT,
[Tabanuua B. 1. TunoBoMy pacuéry "IuddepeHunansHoe HCUUCTCHHE HYHKIH 1997
O/IHOM mepeMeHHON"
JI3.3 |TI'aBpuioBa AneBTuHa | AHanuTHYeCKas FeOMETPUS: METOA. YKa3. U 3aJjaHus 110 BbICILIEH Hosocubupck: HI'ABT,

MuxaitnosHa,
[lepb6akosa ["anuna
BnagumuposHa

MaTeMaTHKe [J1s cTyAeHToB | Kypca o4. popMbl 00ydeHus Bcex
criert. |

2009

7.3 IlepeyeHb MPOrpaMMHOI0 odecneyeHust




OmneparronHas cucrema Windows

[Taker nmpuxagHOTO IMpOorpaMMHOT0 obectiedeHus Microsoft Office

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOAYJIS)

Hasnauenue Ob6opynoBaHue
VYueOnast ayIUTOpHs Juist | AynuropHast pocka; Komruiekt ydeOHOW Mebeny; MynmbTuMenuiiHoe 0o0OpyfOBaHHE: MPOEKTOP
IIPOBEIEHUS 3aHATHH | (CTallOHAPHEIN), 3KpaH (cTannoHapHsIi), [TK (mepeHocHO)
JIEKIMOHHOTO THIIA
YueOHast ayAUTOPHS Ui | AyoutopHast ocka; Kommuiekt yuebHoii medenu
HpOBEACHUS NpaKTHYECKUX
3aHATUI
YuebHas ayJAUTOpHS Juis | AyauropHas 1ocka; KoMiuiekT yae6HON Mebenn
HpOBEACHUS TPYNIOBBIX U

HHAWBUAYAJIbHBIX KOHcyHBTaLIPII;II

VYaeOHast AyITUTOPHS JUTS
MPOBEJCHHUS TEKYLIEr0 KOHTPOJIS
U IPOMEXYTOUHOM aTTecTaluu

AynutopHas nocka; Kommiekr yaeOHo# Mebenn

ITomemenue I
CaMOCTOSTENILHON paboTsI
00yJaroIxcst

Kommuiekr yuebHoW mebemm; I[IK - 1 mmr.,
00eCTeYnBaONINX  JOCTYI B DJIEKTPOHHYIO
YHuBepcureTa

MOJAKIIOUEHHBIX K cetu "HHtepHer" wu
WHPOPMAITMOHHO-00Pa30BATEIBHYI0  CPEIy




