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

TIpoduis "[udposas soructuka"
roJl Hayaja noaArotoBku 2023

Kpanmudukanus O0akaJyiaBp

dopma o0ydeHus ouHast

OO6m1ast TpyaA0EMKOCTh 11 3ET

YacoB o yaeOHOMY ITaHy 396 Bupgsl KOHTpOJIL B ceMeCTpax:
B TOM YHCIIC: 9K3aMeHHI 1, 2
ayIUTOPHBIE 3aHATHUS 192
caMmocTosTeNbHast pabora 116
4acoB Ha KOHTPOJIb 72

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2 (1.2)
Ha Kypce>) HUroro
Henens 151/6 19 2/6
Bun sanstui vir | P | v | P yII PII
Jlexun 42 (42 |54 |54 |96 |96
IMpakTuyeckne 42 142 |54 |54 |96 |96
Wnas KoHTaKTHas 8 8 8 8 16 |16
pabota
Uroro ayn. 84 |84 |108 | 108 | 192 (192
KonrakrtHast pabora |92 (92 (116 116 | 208 |208
Cam. pabora 52 |52 |64 |64 |116 (116
Yacel Ha KOHTPOJIb 36 (36 |36 |36 |72 |72
HUroro 180 [ 180 | 216 [ 216 | 396 | 396




Paboyast mporpamMma qUCIHHUILTAHBI

MaremaTuka
pa3padorana B coorBercTBUM ¢ PI'OC:

DenepaibHBINA rOCYIapCTBEHHBIH 00pa30BaTeIbHBIN CTaHAAPT BBICIIEro 00pa3oBaHu - OaKkaxaBpuar 0 HAIPaBJICHUIO ITOTOTOBKU
26.03.01 YrpasneHue BOJHBIM TPAHCIIOPTOM U THApOTrpadudeckoe odecriedeHne cyoxoacTsa (mpukas Munobpraayku Poccun ot
10.01.2018 r. Ne 21)

COCTABJICHA HA OCHOBAHHH Y4e0HOTI0 IJIaHA 00pPa30BaTeIbLHON MPOrPAMMBbI:

26.03.01 HampaBnieHne moAroToBKH ""YiipaBieHHe BOAHBIM TPAHCIIOPTOM U THIAporpadudeckoe odecredeHne CynoxXoacTna’
IIpoduns "Hudposas soructuxa"
roJ1 Hayaja noArotosku 2023

Pabouyro nporpamMmy cocraBuji(n):
K.m.H., 3ae.xka., Jlunesuu Onvea Heopesua
PabGouas nmporpamma omoOpeHa Ha 3acenaHuu Kadeapsl EcTrecTBeHHO-HAYYHBIX JUCHHIIJIMH

3aBenyromuii kadenpoii Jlmaesua Onbra UropesHa



1. IEJIX OCBOEHMUS JTUCIIUIIJINHBI

1.1 | Obecnieuenne 6a30BOr0 YPOBHS 3HAHMI U YMEHHI PEIICHUS MaTEMaTHUCCKUX 3a/1a4 ¥ IPUMEHEHHUS UX B
MEXIMCLMIUTHHAPHOM KOHTEKCTE, a Takke (JOPMUPOBAHHE HABBIKOB HCIIOJIL30BAHUS MaTEMaTHYECKUX METO/IOB B
MPaKTHYECKON JEATEIbHOCTH.

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.2 | JMCHMILUTMHBI M PAKTHKH, JIs1 KOTOPbIX OCBOCHUE TAHHOM TUCIHILTMHBI (MOXYJIs1) HEOOXOTUMO KAK
npeamecTByomiee:

2.2.1 | ®unocodus

2.2.2 | UadopManioHHbIe TEXHOIOTUH

3. KOMIETEHI[UY OBYYAIOIIETOCSl, §OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCHUILIAHBI
(MOJYJIS)

YK-1: Cnnocoden OCYIIECTBJIATH IOUCK, KpI/ITH‘leCKI/Iﬁ AHAJIU3 U CHHTE3 HHq)OpMalII/II(I, NPUMEHATDb CHCTEMHBIH MOAX0/ AJIs
peuieHus MOCTABJICHHBIX 3a1a4

VYK-1.1: OcymecTBisieT TOUCK, cOOp U 00paboTKy HH(MOpMAIIHH JIJISI pEIISHHS TTOCTABIEH-HBIX 337124

VYK-1.2: IIpoBoaut kxputH4yeckuil aHamu3 HHGOpPMAIUH, TOTYyIeHHON U3 Pa3-HbIX HCTOUHUKOB

VK-1.3: IIpuMeHsIeT CHCTEMHBIH MOIXO0 TSI Pe-IISHHUS MOCTABICHHBIX 33134

B pe3yiabTaTe 0CBOCHUS JUCHUIIIMHBI oﬁy'{aloumﬁcn JOJIZKCH

3.1 (3uaTh:

3.1.1 [ ocHOBHBIE 3aa9M ¥ METO/BI JUCIUIIINHEI, HX PEIICHUS B IPIMEHEHUH K TPO(ECCHOHATBHON NeSTENEHOCTH

3.2 | YMeTh:

3.2.1 BBIACIATh U CUCTECMATU3UPOBATh OCHOBHBIC MJCHU B ITIOCTABJICHHBIX 3aJa4daXx AUCHUILINHBI;

322 KPUTUYCCKH OLICHHUBATH J'I}06y10 IMOCTYIIAaIOIIYIO I/IH(I)OpMaI_II/IIO, BHC 3aBUCUMOCTHU OT UCTOYHHUKA,

3.2.3 | u30eraTth aBTOMAaTH4YE€CKOT0 MMPUMEHEHHUS CTAHAAPTHBIX (DOPMYIN U IPHUEMOB MIPH PELICHNH 3a/1a4 B IPUMEHEHUH K
po(heCcCHOHANIBHOMN JeATENbHOCTH

3.3 | Bragern:

3.3.1 | HaBbIKamu c6opa, 06pabOTKH, CHCTEMATU3ALMH U KPUTHUECKOTO aHajIi3a HH(pOpMaLru B 00JaCTH TUCHUTUINHBL,
po(heCcCHOHANIBHOMN JEATENEHOCTH U B MEXKAUCIUIUIMHAPHBIX 00IacTsX

4. CTPYKTYPA JUCHUILIAHBI (MOAYJIST)

Bup HaunmMeHoBaHMe pa3aeioB U TeM /BU 3aHATHS/ Cemectp | Yacos | Jluteparypa | IIpIlo
3aHATHUS / Kype AroT
Paznen | Pa3pen 1. JIuneiinas anredpa
Jlex Jluneiinas anre6pa /JIex/ 1 J1.1J11.3 0
Ip Jluneiinas anredpa /Tlp/ 1 J12.3 0
Cp Jlunetinas anreopa /Cp/ 1 10 J12.3 0
HKP Jluneiinas anreopa /MKP/ 1 2 0
Paznen | Pazmen 2. BekropHasn ajredpa
Jlex Bekrophas anredpa /Jlex/ 1 10 JI1.1 J11.3 0
IIp Bekropnas anredpa /IIp/ 1 10 J12.3 0
Cp Bexropnas anredpa /Cp/ 1 14 J12.3 0
UKP Bexropnas anre6pa0 /MKP/ 1 2 0
Paszmen | Pa3sgen 3. AHajquTHYecKas reoMeTpHs
Jlex Amnanutnueckas reomerpus /Jlex/ 1 14 J1.1J11.3 0
IIp Amnanmurnaeckas reomerpus /IIp/ 1 14 J12.3 0




Cp Amnanutnueckas reomerpus /Cp/ 1 18 JI2.3]13.3 0
HKP Amnanutnueckas reomerpust /MKP/ 1 0
Pazgen | Paspes 4. Ilepemennasn. Ipenena. @ynxkuus
Jlex Iepemennas. [Ipenen. @ynxmms /Jlex/ 1 10 JI1.1 JI1.3 0
Ip INepemennas. [Ipenen. dynxuns /TIp/ 1 10 J12.3 0
Cp Iepemennas. IIpenen. dynxuns /Cp/ 1 10 J12.3 0
HKP [epemennas. [Ipenen. @ynxuns /MKP/ 1 2 0
Pazgen | Pa3pen S. InddepennnanbHoe ucuncieHue GyHKunii oqHoM
nepeMeHHOM’
Jlex JuddeperunansHoe ucuucaeHne GyHKIUA 0JHON mepeMeHHoH /JIek/ 2 10 JIL.1J11.3 0
IIp Jupdepennuansroe ncancienne GpyHKui ogHol nepemenHoit /Ip/ 2 10 J12.3 0
Cp JuddepennnansHoe ucuucieHne GyHKIA onqHoN nepemenHoi /Cp/ 2 6 JI2.3J13.2 0
HKP Juddepennuansaoe ncancienne GpyHKui ogaol mepemenHoi /MKP/ 2 2 0
Paznen | Paspes 6. HeonpeneneHHblH U onpee1eHHbI HHTErpaJl
Jlex Heonpenenennslit u onpeneneHHsIi nHTErpan /Jlex/ 2 14 JI1.1 J11.3 0
Ip Heonpenenennsii u onpeaeneHHbi naTerpa /I1p/ 2 14 J2.2 0
Cp Heomnpenenennslit u onpeneneHubiit naterpan /Cp/ 2 14 J12.2 0
UKP Heomnpenenenuslit u onpeneneHubiii naterpan /MKP/ 2 2 0
Paznen | Pa3pmen 7. ®yHKIMH HECKOJIbKHX MepeMEHHBIX
Jlex OYHKIIMY HECKOJIBKHUX TIepeMEHHBIX /JIek/ 2 JIT.1JI1.3 0
IIp DYHKIMN HECKOJIBKHUX TiepeMeHHbIX /TTp/ 2 J12.2 0
Cp OyYHKIMK HECKOJIBKHX ITepeMeHHBIX /Cp/ 2 10 JI3.1 0
UKP OyHKINN HECKOJIBKUX TiepeMeHHbIX /TKP/ 2 1 0
Paznen | Paspen 8. Iuddepenumnaibuble ypaBHeHHs
Jlex Jucdepennuansueie ypapaerus /Jlex/ 2 12 JI1.1J11.3 0
IIp Huddepennuansueie ypapaenus /I1p/ 2 12 2.2 0
Cp Juddepennunansusie ypasHeHus /Cp/ 2 16 J12.2 0
HKP Juddepennunansaele ypapaerns /MKP/ 2 2 0
Paznen | Pa3nen 9. Teopusi BepositHocTeil. BeposiTHOCTH COOBITHIA.
Jlex Teopus BeposiTHOCTEH. BepostHocTH coObITHIA. /JIek/ 2 10 J1.2 0
Ip Teopus BeposiTHOCTEH. BepositHOCTH coOBITHIL. /TIp/ 2 10 J12.1 0
Cp Teopus BeposiTHocTel. BepositHocTr coObITHIA. /Cp/ 2 18 J12.1 0
HKP Teopus BeposiTHOCTeH. BepositHOCcTH coObITHIL. /UKP/ 2 1 0

5. COAEPXAHUE JUCHUIIJIMHBI (MOAYJISA)

ConeprkaHue JIEKIIMOHHOTO Kypca
1 cemectp

Paznen 1. JIuneiinas anreopa.

Martpwurpl. [eiicTBus Hag MaTpUIIaMU (CI0KEHUE, BEIYUTaHUE, YMHOKEHUE MaTPHUIIBI Ha YHCIIO, IPOU3BEICHUE MaTpHIl). MUHOp H
anreOpandeckoe TOMoJHeHne deMenTa. Onpeaenurensd n-ro nopsaka. CBoicTBa onpenenuteneii. O0uIye cBeIeHs 0 CUCTEMaX
JMHEHHBIX anredpandeckux ypaBHeHUH. CUCTEMBI N ypaBHEHUH ¢ n Heu3BecTHBIMU. PemieHne cucrembl. CCTEMBI COBMECTHBIE U
HECOBMECTHBIC, COBMECTHBIE OTIPE/ICTICHHBIC M HEOTIPE IeNICHHbIC. PellicHre CHCTeM JTMHEHHBIX alreOpandecKuX ypaBHEHUH
MeToaoM Kpamepa. Teopema Kpamepa. CucteMbl m ypaBHEHHI ¢ N HEU3BECTHHIMU. PABHOCHIIBHBIE CUCTEMBL. DIIEMEHTapHBIC
npeoOpa3oBaHMs CUCTEM JIMHEWHBIX areOpandyeckux ypaBHeHUH. TeopeMa o mepeBojie CUCTEMBI B paBHOCHIIBHYIO € CHCTEMY.
Pemenne crcteM TUHEHHBIX alTeOpandecKuX ypaBHeHUH MeTooM ["aycca.

Pazgen 2. BektopHnas anre6pa.

OCHOBHBIE MOHSATHS ¥ ONPEJIEIICHHS BEKTOPHOH anreOpsl (BEKTOP, KOJUIMHEAPHBIC, KOMIUIAHAPHBIE BEKTOPBI, MOJYJIb BEKTOPa,
paBHBIE BEKTOPEI, CIMHNYHBIH, HyJICBOH BEKTOPHI). basuc Ha IIIOCKOCTH M B IPOCTPAHCTBE. TeopeMbl 0 pa3iIokeHHH BEKTOPa IO
6a3ucy. KoopnunaTs! BekTopa B JaHHOM Oasuce (omnpeaeneHue). OpToHOpMHUpOBaHHEI 6a3uc. HaxoxaeHne KOOpAUHAT BEKTOpa MO
M3BECTHBIM KOOPJMHATaM €ro Hayaja 1 KoHUA. JIMHEeHHbIe onepayun HaJl BEKTOPaMU: CJI0OKCHUE, BEIYUTAHUE BEKTOPOB, YMHOKCHHUE
BEKTOpa Ha ynciio. CKaJsipHOE IIPOM3BEICHNE BEKTOPOB, CBOICTBA CKAJIIPHOTO Npou3BeicHUsI. CKalsIpHOE IPOU3BEICHHE
BEKTOPOB, 3aJJaHHBIX KOOPIUHATAMH B OPTOHOPMHPOBAHHOM Oasuce. [IpiMeHeHne CKaIIpHOTO TPOM3BEICHNS K PEIICHHIO 3a/1a4
(Momynb BeKTOpa, JUIMHA OTPEe3Ka, YroJl MeXIy BEeKTOPaMH, YCIOBHE OPTOTOHATBHOCTH BEKTOPOB, IPOEKIUS BEKTOPA HA BEKTOP).
Hanpasistomue KoCHHyChl BEeKTOpa. BekTopHOE pon3BeeHHe IBYX BEKTOPOB, CBOHCTBA BEKTOPHOT0 poU3BeAeHUs. BekTopHoe
MPOM3BE/ICHUE BEKTOPOB, 33JaHHBIX KOOPAWHATAMH B OPTOHOPMHPOBAaHHOM 0asuce. [IpuMeHeHne BEKTOPHOTO IIPON3BEICHUS K
pemIeHuro 3aad (II0ImaAb MapameIorpaMMa, IIO0MaAb TPEYroJIbHUKA, YIOJI MeX Ty BekTopami). CMeIIaHHOE IIPOU3BECHUE TPEX




BEKTOPOB — ompeaeneHne. CMemaHHoe IPOU3BeJeHUEe BEKTOPOB, 3aJaHHBIX KOOPIUHATAMU B OPTOHOPMHPOBAHHOM Oasmuce.
CBoJiCTBa CMEIIAHHOTO NIPOU3BECHUS.

Paznen 3. AHanuTuuecKkast FeOMETpUsl.

IIpsiMoyrosibHast JeKapTOBa CHCTEMa KOOPAMHAT Ha IUIOCKOCTH U B mpocTpaHcTBe. OnopHasi TOYKa 1 HOPMaJIbHBII BEKTOp
1ockocTi. OCHOBHBIE BU/IBI YPaBHEHUH TNIOCKOCTH: YPaBHEHHE TUIOCKOCTH, MTPOXO/SIIEH Yepe3 JaHHYI TOUKY IEePIeHIUKYIISIPHO
JTAHHOMY BEKTOpY, 00I1iee, MpOXOIsIIel uepe3 TP TOUKH «B OTPE3Kax» Ha KOOPAMHATHBIX oCsX. OTIOpHAs TOUKA W HAIIPABIISIOIIN
BeKTOp MpsiMoii. OCHOBHBIE BU/IbI YpaBHEHUH MPSIMOH B IPOCTPAHCTBE: 00IIHe, TapaMeTpHuYecKre, KAHOHMUECKUE YPaBHEHMS,
MPOXOASIIEH Yepe3 ABE TOUKH. YTOJI MEXAY MPSMOM U TUIOCKOCThIO. TodYKa rnepeceueHus psMoi 1 II0CKOCTH. B3aumHoe
pacnojoxeHue npsAMon u riockocTy. [Ipsimas Ha miockocT. PaznudaHble BUIBI ypaBHEHHH MPsIMON Ha TITOCKOCTU. KpuBbie
BTOPOTO MOPSAIKA (OKPYKHOCTb, SIUIUIIC, THIIEpOOa, mapadoia: X KAHOHWYECKHE YPAaBHEHHUS U TOCTPOCHHUE.

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

[onstre QyHKIMH. 3aBUCHMBIC M HE3aBUCHMBIE IIepeMEHHbIE, 00IaCTh OIIpeAeIeHIS 1 MHOXKECTBO 3HaueHnH (yHKImn. Crioco0s
3aganus ¢yHkuun. I'padux QyHkmmuu. OCHOBHBIE CBOMCTBA (PYHKIIMH: MOHOTOHHOCTb, YeTHOCTb, IIEPUOJHIHOCTS,
orpanndeHHocTb. CrioxxHast pyHkuust. [Tonsitue okpectHoct Touku. IIpenen ¢pynkuuu B Touke. [Ipenen ¢pynkiun Ha
6eckoneuHocTH. beckoHeuHO Mable 1 OeckoHeuHO Oombre QyHKIMH. TeopeMa o CBsI3u OECKOHEYHO MANBIX 1 OECKOHEYHO
Gonbuinx BenuunH. [1epBblit U BTOpoi 3amMeuaTenbHble npeaensl. CpaBHeHne OECKOHEYHO MaJIbIX, JKBUBAICHTHbIE OECKOHEYHO
MaJible. OCHOBHBIE SKBUBAJICHTHOCTH. HelpephIBHOCTE (yHKIIMH B TOUKE M HA OTpE3Ke, CBOWCTBA HENPEPHIBHBIX (DYHKIIHH.
Kiaccuguxarys Touek pa3psiBa QyHKIHH.

2 cemecTp

Paznen 5. Anddepenimanpaoe neancieHne GyHKIMA OQHON ITepeMeHHOMH.

ITonsTHe pOM3BOAHON (GYHKIMHK B TOUKE. [ eOMeTpHUIecKuit CMBICI IPOU3BOAHON. YpaBHEHUS KacaTeJIbHON M HOPMAIH K rpaduKy
¢ynkuun. [TpaBuna Haxoxaenus npousBogHoil. [loustue auddepennnana pynxunu. [IpoussonHas cioxuoi Gynkuun. TeopeMsl
Posnst, Jlarpamxa, Komm. DxctpeMyMbl GyHKIHMH, He0OX0aquMoe ycioBre. [Ipu3HaKky MOCTOSIHCTBA, BO3pACTaHHS U YOBIBAHUS
¢ynxnnu. JloctaTogHbIe IPU3HAKA CYIIECTBOBAHHS IKCTPEMyMa (QYHKINH. BEITyKI0CTE, BOTHYTOCTH Ipaduka GpyHKIH. ToUKH
neperuba. JloctaTouHble IPU3HAKU BBIITYKIOCTH, BOTHYTOCTH rpaduka GyHKINUU U Touku neperuda. [Tpasuno Jlomurans.
AcumnTotsl rpaduka Gynkuun. Buasl acumnror. OOmumii rad ucciaeoBaHus pyHKINHE ¥ HocTpoeHus e€ rpaduka

KoMmmniiekcHBIe gucia ¥ JeUCTBUS HaJx HUMH. 300paskeHre KOMIUIEKCHBIX 9HCelT Ha IDIOCKOCTH. MOIy b U apryMeHT KOMIUICKCHOTO
grcna. Anredpamdeckas 1 TpPUTOHOMeTprdecKast (opMbI KoMILTeKCHOro uncia. @opmyna Ditnepa. [TokasarensHas popma
KOMIUIEKCHOT0 4ncna. KopeHb n3 KOMIIIEKCHBIX YHCE.

Paznen 6. HeonpenenenHuslil v onpeaeneHHbIA HHTETpaJl.

IepBooOpa3Has GhyHKIMS U HEONpeAeNeHHbIH HHTerpa. Teopema cyliecTBOBaHUS NepBooOpa3zHoil. CBONCTBA HEONPEAEIEHHOTO
uHTerpaia. Tabmuia OCHOBHBIX HHTErpajioB. MeTo]] 3aMEHbI IEPEMEHHOM B HEONIPE/ICICHHOM MHTerpaje. MeTos HHTerpupoBaHus
TI0 YacTsIM B HEOIpEeTICHHOM HHTerpaje. ParmonansHbIe 1pobu. MHTErprpoBaHne MPOCTEHIINX palliOHABHBIX IpO0ei.
Pa3noxxeHue parpioHaIbHON IpoOH Ha IMpocTeHIHe.

3agaya o BRIYMCICHUH MJIOMIAN KPUBOIMHEHHOH (urypsl. Onpenenenuslit uaterpai. Teopema cymiectBoBanusi. OCHOBHBIE
CcBOIicTBa onpexeneHHoro uaterpana. ®opmyna Hetorona — Jleiibnnma. 3amMmeHa nepeMeHHON B ONpE/ICICHHOM HHTETpae.
HHTerpupoBanne 1Mo 9acTsM B OIIpeAeTIeHHOM HHTerpaie. HecoOCcTBeHHBIE MHTETPANBI C OECKOHEYHBIMH TPE/ICIaMH.
HecobcTBeHHbBIE HHTETPANIBI OT pa3pbiBHOI (yHKIMU. [Lnomans miockoi GUryps! B IpAMOYTOIbHON AEKapTOBOM cCUCTEME
KOOpPJMHAT.

Paznen 7. ®yHKIUM HECKOIBKUX IEPEMEHHBIX.

ITonstue QpyHKUMHU IBYX epeMeHHBIX. CocoObI 3a1aHusl PyHKLIUU IBYX EPEMEHHBIX, 007acTh ee onpeneneHus. OKpecTHOCTh
paamyca r roukd. [Ipenen ¢pyHkIun 1ByX nepeMeHHbIX. HacTHBIE U MOIHOE NPUpPAIeHNs QYHKIMN JBYX IEpeMEHHBIX. YacTHbIE
MPOX3BOHBIC (DYHKIUH IBYX IIEPEMEHHBIX, NX FreoMeTpruIecKuii cMbIci. YacTHbIe muddepeHnnans, moaHbH anddepeHmran
(yHKIMHU OBYX IepeMeHHBIX. YacTHBIE TPOM3BOAHBIC BEICIINX MOPSIAKOB. TeopeMa 0 HE3aBUCHUMOCTH OT MOCIEA0BATEILHOCTH
i depeHumpoBanys. KacaTenbHas MI10CKOCTh 1 HOPMaJb K HOBEPXHOCTH. DKCTPeMyM (YHKIIMH JBYX IEPEMEHHBIX.
HeoOxoaiMBIe B JOCTATOUHBIE YCIIOBHUS CYIIECTBOBAHHS 3KCTPEMyMa.

Paznen 8. luddepenunanbupie ypaBHEHHUS.

[Monstre nudpdepenHunansHoro ypapHenus. [lopanok, pemenue quddepeHInanbHOro ypaBHeHUs. MIHTerpaibHbIe KPUBBIE.
Juddepennnanpupie ypaBHeHUs 1-T0 mopsiaka: oOmwmii Bu, 3ana4ya Komm, obIiee u 9acTHOE pelieHst, 00N 1 YaCTHBIH
uHTerpansl. JuddepeHmansHple ypaBHEHUS C pa3ieICHHBIMU U Pa3AeNISIOIIUMHUCS NTepeMeHHbIMU. JInHeHHbIe
middepeHnnanbHble ypaBHeHus 1-ro nopsaka. AnddepeHnpansipie ypaBHEHHs BBICIINX ITOPSIIKOB, AOITYCKAIOIHE TOHIKEHHE
nopsaxka (3 suma). OOmue MOHATHS O TMHEHHBIX OJHOPOIHBIX AU GEepeHITMATBHBIX YPAaBHEHNAX BEICIINX ITOPSIKOB: OIpE/ICICHHE,
MOHATHE O TMHEHHO He3aBUCUMBIX (PyHKIMAX, QyHIaMeHTaIbHas cucTeMa pemeHnii. TeopeMa o cTpykType 00IIero permeHus
JUHEHHOT0 0JHOpoAHOro AuddepeHnansHoro ypaBHeHus. BeiBo popmyn i 00I1Iero pereHus JMHEHHOr0 OJHOPOAHOTO

I depeHINaTBHOTO ypaBHEHUS 2-T0 nopsxa. JInHeiiHele HeoHOpOoAHbIE AuddepeHIanbHble ypaBHeHHs. Teopema o cTpyKType
00IIIeTo pelIeHns IMHEHHOTO HEOTHOPOIHOTO MU (hepeHINaIBHOTO ypaBHeHHs. JInHEeHHBIe HEOTHOPOAHBIE TU(depeHIHaTBHEIE
YPaBHEHUS € TIPABOH YaCThIO CIIEIIMAIBHOTO BUJA.

Paznen 9. Teopus BeposiTHOCTEH. BeposTHOCTH COOBITHIA.
OneMeHTH KOMOMHATOPUKH. Pa3iiaHbIe BUIBI COCTMHCHHUI: IEPECTaHOBKH, pa3-MeIleHus, codeTanus. [Ipeamer Teoprn
BeposiTHOcTel. Ucnbitanue. cxon ucnpitanus. Kiaccudukanus codpituii. [lonHast rpynmna coOpiTiil. YacToTa nosiBiaeHus




cobbrTus. Knaccnueckoe onpenenenue BepostHocTu. Cymma, IPOU3BECHUE, PA3HOCTh COOBITHH. YCIIOBHASI BEPOATHOCTS.

TeopeMsbl clloXKeHUs] BEPOATHOCTEH U CleAcTBHA U3 HUX. TeopeMa yMHOXKEHHs BeposATHOCTell u ee cienctsusa. Teopema o
BEPOSTHOCTH MOSBICHHS XOTS OBI OTHOTO COOBITHA. Teopema o TIOJTHOH BEpPOSITHOCTH COOBITHS. BeposTHOCTE rumote3. @opMyITsl
Baiteca. [ToBropenue ucnsrtanuit. @opmyna beprymmn. HanseposTHeiinee 4ncio HACTYIUIEHHH COOBITHS. ACHMITOTHYECKUE

(hopMyIBL.

TeMbl IPAKTUYECKUX 3aHATUH
1 cemectp

Paznen 1. Jluneiinas anredpa

ITpakTudeckoe 3anarue 1. Marpunpsl. Onepanun HaJ MaTpHLAMH. (PELICHHE 3a/1a4)

[IpakTiuaeckoe 3ausTre 2. OnpenenuTeny KBaApaTHBIX MaTpHIl. Penienne cucTeM TMHEHHBIX areOpandecKiux ypaBHEHHH METOI0M
Kpawmepa. (pemenue 3anaq)

I[Tpaxtiueckoe 3aHstie 3-4. Pemenue cucrteM JIMHEHHBIX alreOpandecKux ypaBHeHHI MeTooM ["aycca (pemenue 3a1aq)

Pa3men 2. Bexropras anrebpa

IIpakTuyeckoe 3anarue 5. JInHelHble onepanuy HaJ BeKTopaMu. Pa3noskeHune BekTopa o 6asucy (peieHue 3ajaaq)
ITpakTudeckoe 3anatHe 6. CkaasipHOE MPOU3BEACHHE BEKTOPOB (PEIIECHHE 3a1a4)

IIpakTHyeckoe 3anatue 7. BekropHOe poHU3BeIcHHE BEKTOPOB (pPELICHNE 3a/1a1)

IIpaktiueckoe 3ausTue §. CMelIaHHOE TPOU3BEICHHE BEKTOPOB (PeIIeHHe 3a1a4)

KonrtponbHas padota Nel mo remam JIuHeiiHas 1 BeKTOpHas anredpa.

Paznen 3. AHanuTHueckas reOMETPUs

IIpaxkTuyeckoe 3anarue 9. [InockocTs (penieHue 3axau)

[Ipaktuueckoe 3anstue 10. [Ipsimas B mpoctpaHcTBe (pelieHue 3a1ay)
IIpakTryeckoe 3ansarue 11. [Ipsmast U TIOCKOCTH (pelIeHue 3a1aq)
IIpaktiueckoe 3anstue 12. [Ipsmas Ha MIOCKOCTH. (pelIeHHe 3a1a4)
[TpakTudeckoe 3anstue 13. OKpyKHOCTB, JUTHIIC. (pELICHHUE 3a/1a4)
[Mpaktnueckoe 3anstue 14. 'unepbona. (pemreHue 3aaaq)

IIpaktiueckoe 3anstue 15. [Tapabona (penrenue 3axayq)

IIpakTuyeckoe 3anarue 16. IloBepXHOCTH BTOPOro NOpPsIIKa (pereHne 3aaay)

Paznen 4. Ilepemennas. Ilpenen. OyHxuus.

Ipakriueckoe 3anstue 17. Obnacts onpenenenus GpyHkiun. OCHOBHbIE cBOicTBa (yHKuuH. [loHATHE TIpenena QyHKIMN.
Packpeitie HeonpenenenHoctei (0/0) u (0eCKOHEYHOCTH/OECKOHEUHOCTD) ITPH BBIYUCICHUHN MPEEIoB PYHKINH (pelieHre 3a1a4
IMpakTryeckoe 3ansarue 18. [lepBrrii 3aMevaTenbHEIN npenen. [Iperen mokasatensHO — cTelleHHOH (yHKIuH. Bropoit
3aMeuaTeNbHBIHN Mpeen. (peleHne 3a1a4)

IIpakTuyeckoe 3anarue 19.CpaBHeHNEe OECKOHEUHO MAJIbIX BEJIMYMH. DKBHBaJICHTHBIE OecKOHEUHO Majble. MccnenoBanue QpyHKIUn
Ha HETIPEPHIBHOCTb (PEIICHUE 3aa4)

KonTpomnsHas padora Ne2 mo Temam AHanmuTHYIeCKasi TeOMETPH, TIpeelT (QyHKITHH.

2 cemecTp

Pazgen 5. Iuddepenunansnoe ucuucnenne GyHKIMA 0JHON epeMeHHON

IMpakTryeckoe 3ansarue 1. Juddepenunpopanne sneMeHTapHBIX QYHKIHH (pelIeHHe 3a1a4)

IIpakriaeckoe 3amsrue 2. Juddepennnan pyakmun. [Ipon3BoaHbe BEICIINX MTOPSIKOB. (pPEIIeHHE 3a/1a4)

IIpaktiueckoe 3anstue 3. [Ipasuno Jlonurans. MccnenoBanue GyHKIUE HA MOHOTOHHOCTB U 3KCTPEMYMBI, BBIITYKJIOCTh rpaduka,
TOYKH reperuda (pemieHue 3aaaq)

[Mpaktrdeckoe 3anstue 4. AcuMnToTsl rpaduka Gyaknun. [TonHoe uccienoBaHue GYHKIMH U TOCTpoeHKe e€ rpaduka (pemeHne
3a/1a4)

IIpakTuyeckoe 3anarue 5. KomiekcHble yncia U IeHCTBUS HaJl HUMH (peLIeHre 3a/1a4)

Paznen 6. HeonpenenenHnslii 1 onpeaeneHHbIA HHTETpaJl.

IIpaktiueckoe 3ansTHE 6. HemocpeacTBeHHOE HHTETpUPOBAHUE. (pEIIeHHE 3a/1a4)

ITpakTudeckoe 3aHATHE 7. IHTErpHupoBaHUE METOIOM 3aMEHBI IepeMEHHOI! (pereHue 3a1aq)

IMpakTHyeckoe 3ansaTHe 8. IHTErpHpOBaHUe MO YaCTAM (pEIIeHHE 3a/1a4)

IIpakTtiueckoe 3ausTHe 9. IHTErpHpoBaHKe panoOHATBHEIX APOOeH. (peleHne 3a1aq)

IIpaktuyeckoe 3anarue 10. [lpumenenue popmynsl HetoTona- JIeHOHMIA TS BEIYUCICHUS ONIPEaeIEHHOTo nHTerpaia. OCHOBHbBIE
METO/IbI OIPENIENIEHHOTO HHTETPUPOBaHHSI.

IMpakTraeckoe 3ansartue 11. HecobcTBenHBIe nHTETrpaibl. MccnenoBanuie Ha CXOANMOCTD (pelIeHHe 3a/1a4)

IIpaktiueckoe 3ausTHe 12. Beraucnenue miaomanaeil B IpsIMOYroNbHBIX KOOPIUHATAX (pELIeHHe 3a1a4)

Paznen 7. @yHKIIMU HECKOJIBKUX EPEMEHHBIX
IIpakriueckoe 3ausTue 13. O6macTs onpeneneHus GYHKIUH 2-X IEPEMEHHBIX (peIIeHne 3a1at)
IIpakTuyeckoe 3anstue 14. YacTHble NPOU3BOAHBIE, YACTHBIE U MOJIHBIN AuddepeHranbl GYHKIME HECKOIBKUX MEPEMEHHBIX




(peuienue 3aga4)

[Tpaxtiueckoe 3austie 15. [Ipou3BoHbIE BBICIINX ITOPSIKOB (DYHKIMH HECKOJIBKHUX IEPEMEHHBIX (pELICHHE 3a/1a4)
IMpakTryeckoe 3anarue 16. MccrenoBanue GyHKINH ABYX IIEPEMEHHBIX HA SKCTPEMyM (peIIeHHe 3a/1a4)
KonTpomnsras padora Nel mo Teme OyHKIINH HECKOIBKIX HEPEMEHHBIX

Paznen 8. Auddepennunansapie ypaBHEHUS

IIpaktiuaeckoe 3ausTue 17. Permenne anddepeHmanbHEIX YpaBHSHAH ¢ pa3fAeNeHHBIMI U Pa3AeIIOINMICS ITePEMEHHBIMA
(peurenue 3aga4)

I[Tpaxtiueckoe 3austie 18. Penenne nuueitHbIx quddepeHnnanbHbIX ypaBHSHUH IEpBOTro Mopsiaka (pereHue 3a1aq)
IMpakTHyeckoe 3anaTue 19. Permenne ypaBHEHNH, OITyCKAIOIIIX MOHIDKEHUE OpA/IKa (peIIeHne 3a1ad)

IIpakrtiuaeckoe 3anstue 20. Perenne TMHEHHBIX 0MHOPOIHBIX ypaBHEHHUH C MOCTOSHHBIME K03(dHunueHTaMu (pelieHne 3a1a4)
IIpakTuyeckoe 3anarue 21-22. PereHne TMHEHHBIX HEOJHOPOAHBIX YPABHEHHI C MOCTOSIHHBIMU KO3 (pUITMeHTaMH U TTpaBOi
YacThIO CIIEHUATBHOTO BUJA (pELIEHUE 3a1a)

KonTpomnsHas padorta Ne2 o treme nddepeHimanbabe ypaBHeHNS

Pa3nen 9 Teopust BeposiTHOCTEH. BeposTHOCTH COOBITHIA.

IMpakTrdeckoe 3aHsATHE 23. DIeMEHTH KOMOMHATOPHUKH: IEPECTAHOBKH, Pa3MEIeHNs, COYCTaHNsA(PEeIICHUE 3a/1a9)
IIpakTiueckoe 3ansTue 24. Kiaccndeckoe omnpeseneHne BepoITHOCTH (peIIeHHe 3a/1a4)

IIpakTuyeckoe 3anarue 25. Anrebpa coobITuil. TeopeMbl 0 BEpOSATHOCTH CYMMBI M Ipou3BeleHHs coObITHA. Teopema o
BEPOSITHOCTH MOSIBICHHS XOTs1 OBl OJTHOTO COOBITHUS (pELIeHHE 3a/1a1)

IIpakTryeckoe 3anatue 26. opmyna oo BepostHocTH. Dopmynsl balieca. (pemenne 3a1ad)

IIpaktiueckoe 3anstue 27. @opmyna beprymnu. AcuMnToTrdeckue GopMyIsl (peleHne 3a1ad)

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BHIOB OLICHOYHBIX CPEICTB

- 3aJaHus U1 IIPOBEACHUA KOHTPOJIBHBIX pa60T;
- OK3aMCHAITUOHHBIC BOIIPOCHI.

6.2. Tembl NMCLMEHHBIX PadoT

KonTponbHbIe pabOTHI IO TEMaM:

1. Jluneiinas anreOpa u BekTopHas anredpa (1 cemectp).

2. Ananmutrdeckas reometpus, npeaen pyakiun (1 cemectp).
3. OyHKIMN HECKONBKUX ITEPEMEHHBIX (2 cemectp).

4. IuddepenuunansHble ypaBHEHUs (2 cemectp).

6.3. KoHTpoJibHbIE BONPOCHI U 3aJaHUSs

BOITPOCBHI K DK3AMEHY B | cemectpe

Paznen 1. Jluneiinas anrebpa.

1. Marpuusl. JleficTBus Haa MaTpULaMHu (CIIOKEHHE, BEIUUTAHNE, YMHOKEHHE MATPHILIBI HA YUCIIO, IPOU3BECHUE MATPHLL).

2. MuHop 1 anredpanveckoe IOMoJHEHHE d1eMenTa. OnpeaesuTeNb -ro IopsaKa.

3. CgoticTBa oIpeneauTeneil.

4. O0mmue cBeIeHNS 0 CHCTEMAaX JIMHEHHBIX anreOpandecknx ypaBHeHM. CHCTEeMBI n ypaBHEHHH C N HEM3BECTHRIMH. Permenne
cucteMbl. CHCTEMBI COBMECTHBIE 1 HECOBMECTHBIE, COBMECTHBIE OIPEICIICHHbBIE U HEOTIPeIeIeHHBIE.

5. Perenune cucreM TMHEWHBIX anrebpandeckux ypapHeHni MetonoM Kpamepa. Teopema Kpamepa.

6. CucTeMbl m ypaBHEHUI ¢ N HEM3BECTHHIMH. PABHOCHIIBHBIE CHCTEMBI. DIIEMEHTapHbIC TIPE0OPa30BAHUS CHCTEM JTMHEHHBIX
anrebpandeckux ypaBHeHUH. Teopema o mepeBoie CUCTEMBI B PABHOCUIIBHYIO €if cucTeMy.

7. PerieHne cucTeM JTUHEHHBIX alireOpandeckux ypaBHEHUH MeToioM ["aycca.

Paznen 2. BektopHas anre6Opa.

8. OCHOBHBIE TIOHATHS U ONpeeNICHUs] BEKTOPHON anreOpsl (BEeKTOp, KOJUTHHEapHbIe, KOMILIAaHAPHBIC BEKTOPBI, MOIYNb BEKTOPA,
paBHBIE BEKTOPBI, €IHHUYHBIHN, HYJEBOH BEKTOPHI).

9. ba3uc Ha TIIOCKOCTH ¥ B IPOCTPAHCTBE. TeOpeMbl 0 pa3iokeHHN BEKTOpa I0 Oa3mucy.

10. KoopauHaTsl BeKTOpa B JaHHOM Oasuce (onpexneneHue). OpToHOPMHEPOBaHHBIH 6a3uc. HaxoxxaeHue KoopAUHAT BEKTOpa Mo
U3BECTHBIM KOOPIMHATAM €ro Hauala U KOHIIA.

11. JIuneitHbie onepanuy HaJl BEKTOPAMH: CIIOKEHHUE, BRIYUTAHIE BEKTOPOB, YMHO)KEHHE BEKTOPA Ha YUCIIO.

12. CkanspHoe IPOU3BEIEHUE BEKTOPOB, CBOMCTBA CKAISIPHOTO IPOU3BEICHMUS.

13. IlpuMeHeHue CKaIsSpHOTO MIPOU3BEICHH K PEIICHUIO 3a1a4u (MOIyIb BEKTOpa, IJIHHA OTpe3Ka, YTol MeKAy BEKTOpaMH, yCIOBUE
OPTOTOHAIILHOCTH BEKTOPOB, IPOEKIHS BEKTOpPA Ha BEKTOD).

14. BekTopHOE IPOU3BEICHHUE ABYX BEKTOPOB, CBOMCTBA BEKTOPHOI'O IIPOU3BEICHHUS.

15. IlpuMeHeHUe BEKTOPHOTO IIPOU3BEAEHH K PEIICHUIO 3aa4 (IUIOIa Iy MapajiesorpaMMa, TPEyrolbHIKa, YTOT MEXITy
BEKTOPAMH).

16. CmernraHHOE TIPON3BE/ICHHE TPEX BEKTOPOB — onpeseneHne. CMenranHoe MPOU3BeICHIE BEKTOPOB, 33 1aHHBIX KOOPHHATAMH B
OPTOHOPMHPOBAHHOM Oas3mce.

17. CBoiicTBa CMEUIAHHOTO MPOU3BEICHHUS.




Paznen 3. AnanuTHuecKasi TeOMETPHS

18. IlpsiMoyrosbHas JeKkapToBa CUCTeMa KOOPJUHAT Ha MIIOCKOCTH U B IPOCTPAHCTBE.

19. OmopHast ToUka ¥ HOPMAJBHBIH BEKTOP IUIOCKOCTH. YpaBHEHHE INIOCKOCTH, ITPOXO/IAIICH depes JTaHHYIO TOUKY
HEepIEeHANKYIIPHO JaHHOMY BekTopy. OOImee ypaBHEHHUE INIOCKOCTH.

20. YpaBHeHHe IIOCKOCTH, IPOXOAAILEH depe3 TpH TOUKH. YpaBHEHHUE IIOCKOCTH «B OTPE3Kax» Ha KOOPAUHAT-HBIX OCSX.
21. OnopHas TO4Ka ¥ HaINpaBIAIOMMN BeKTOp NpsaMoii. O0miue, napaMeTpruieckrie, KAHOHUYECKHUE YpaBHEHUS IPSIMOH B
npoctpancTBe. KaHOHHUECKUe ypaBHEHUsI IPSIMOI B IPOCTPAHCTBE, IIPOXOASIIEH Yepe3 1BE TOUKH.

22. Yroa Mexay IpsIMOH U IIIOCKOCTBI0. Touka mepeceueHus MpsMoi U IIIOCKOCTH.

23. Ipsimas Ha IIOCKOCTH. PaznuuHble BUABI ypaBHEHUsI MPSAMOI Ha MIOCKOCTH.

24. OxpyxHocTh. KaHOHNYECKHE YpaBHEHUS OKPY)KHOCTH U €€ TOCTPOCHHUE.

25. Onnmnc. KanoHn4YecKkue ypaBHEHHS 3JUIUIICA U €T0 IOCTPOCHHE.

26. 'unepOona. KaHoHMueckue ypaBHeHUsI TUIEPOOIIB U €€ TIOCTPOCHHE.

27. Ilapabona. KanoHnueckue ypaBHEHHUs 1apaboIbl U €€ OCTPOCHHE.

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

28. [Tonsitue GyHKIMU. 3aBUCHMBbIC M HE3aBUCUMBbIE IIEPEMEHHBIE, 00JIaCTh ONPEIEICHNS 1 MHOXKECTBO 3HaYCHUH (QyHKIUH.
Croco0s1 3aganus pyHknmu. ['paduk GyHKIHH.

29. OcHOBHBIE CBOMCTBA (DYHKIIMH: MOHOTOHHOCTb, Y€THOCTD, IIEPHOAUIHOCTD, OTPAaHHYEHHOCTb.

30. CnoxxHast QyHKIHSI.

31. [TonsiTne okpecTHOCTH TOUKH. IIpenen GpyHKINY B TOUKE.

32. Ilpenen GpyHKINH HA OECKOHETHOCTH.

33. beckoHeuHO Maible M OeckoHeuHO Oonbine GyHKImU. Teopema o cBA31 OECKOHEYHO MaIIbIX M OECKOHEUHO OOIBIINX BETUUIHH.
34. TlepBblii 1 BTOPO 3aMeUaTENbHBIC MPEACIBI.

35. OxBUBaNIEHTHBIE OCCKOHEYHO MalTble BeNUYNHBL. OCHOBHBIC SKBUBAJIEHTHOCTH.

36. HermpepsIBHOCTS (DyHKIIMH B TOUKE M Ha oTpe3ke. Kimaccugukanus Todex pa3peiBa. CBoOCTBA HENIPEPHIBHBIX (DYHKITHH.

BOITPOCBI K OK3AMEHY Bo 2 cemectpe

Paznen 5. luddeperunansaoe ucurcneHne GyHKIUH 0JHOH epeMEHHOMN.

. IloHsiTHE POU3BOHOM (YHKIMH B TOUKE.

. F'eomeTpr9ecKkuii CMBICIT IPOU3BOTHOMN. YpaBHEHHUS KacaTeIbHON W HOpMaJH K TpaduKy QyHKIIHH.

. IIpon3BOHEIE BBICIIHNX TOPSAAKOB.

. [lonsitne nuddepenunana GyHKIMM.

. DKCTpeMyMbI (QYHKIUH.

. Ilpn3HaKy MOCTOSHCTBA, BO3PACTAHUS U YOBIBaHUS (DyHKIUN.

. JlocTaTouHbIe NPU3HAKU CYIIECTBOBAHHS IKCTPEMyMa (PYHKITHH.

. Boimykiiocts, Borayrocth rpaduka Gpynkunu. Toukn neperuoa.

. JloctaTouHbIe IPU3HAKH BBITYKIOCTH, BOTHYTOCTH TpaduKa (GYHKIIMK U TOYKH ITepernoa.

10. IlpaBuio JlonuTans.

11. Acumnrotsl rpaduka QyHKIMA. BUel acHMITOT.

12. O6wuit mian uccaenoBanus PyHKIUU U IOCTPOCHUS €€ Trpaduka.

13. KoMmIIeKcHBIE 4HciIa: ONpeiesieHne, IeHCTBUTEIbHAs 1 MHIMAas 9acTH KOMIUIEKCHOTO YHCIIa, MHUMasl eANHHIIA, PaBHEIC,
COMPs)KEHHbIE KOMIUICKCHBIE YHUCTA.

14. leiicTBHs HaJ KOMIIIEKCHBIMM duciaaMu. M3o06pakeHre KOMITJIEKCHBIX YHCEl.

15. Tpuronomerpuaeckas U mokazaTeabHas (GOPMBI 3aIFICH KOMITICKCHBIX YHCEL.

16. YMHOXEHHE U JieTIeHNe KOMIUIEKCHBIX YHCeNl B TpUroHOMeTpruaeckoi popme. Dopmyna Myaspa. H3Bneuerne apupmMeTHIecKux
KOpHEH M3 KOMIIJIEKCHBIX YHUCEIL.

O 003N Nk~ W —

Paznien 6. Heonpenenenuslii u onpeaeneHHbIN HHTETPAI

17. IlepBoobpa3Hast (pyHKIHS U HEONPEIeIeHHBINH HHTerpall. Teopema CyliecTBOBaHNUs IepBOOOpa3HOIL.
18. CpoiicTBa HeoNpeAeIEHHOTO HHTErpaa.

19. Meron 3aMeHbI IEPEMEHHON B HEOIIPEICIICHHOM HHTErpaJe.

20. MeToa UHTErpUpOBaHUS 110 YaCTSIM B HEOIPEACICHHOM UHTErpale.

21. PanimonanbHble 1podu. MHTErpupoBaHie NpOCTEHIINX pallMOHATBHBIX IPOOeH.

22. PaznoxeHue panroHaIbHOM qpoOu Ha pocTeiine

23. 3agava 0 BRIYMCIICHUH TUTOIIAN KPUBOIHHEHHOH (urypsl. OnpeneneHHbIi nHTErpai. TeopeMa CyIe-CTBOBAHUS.
24. OCHOBHBIE CBOMCTBA OIPEIEICHHOTO HHTErpaa.

25. ®opmyna Herorona — JleitbHuna.

26. 3aMeHa TIepeMEeHHOM B ONpeeICHHOM HHTETpale.

27. aTerpupoBaHue 0 4acTsIM B OIIPEJCIEHHOM HHTErpase.

28. HecoOcTBeHHBIE MHTETPAJIBI C OECKOHEUHBIMU MpeIeNaMu.

29. HecoOGcTBEeHHbBIE HHTETPAJIBI OT Pa3pbIBHON (PyHKIUH.

30. ITonrans mIocKoi GUTYPHI B IPSIMOYTOIBHOM JIEKAPTOBOM CHCTEME KOO IMHAT.

Paznen 7. @yHKIIMM HECKOJIBKHUX IEPEMEHHBIX.

31. INonsrue pyHKIMN OBYX HepeMeHHBIX. CrocoOB! 3a1aHnst (GyHKIMN IBYX ITEPEMEHHBIX, 00JIaCTh ¢ ONPeCTICHUS.
32. YacTHble U IOJTHOE MPUpANIeHUS (PYHKIIUN JIBYX MEPEMEHHBIX.

33. YacTHble MPOU3BOIHBIE (PYHKINHU JIBYX IEPEMEHHBIX.




34. Tonusit quddepeHnnan GyHKIHNA ABYX NEPEeMEHHbIX, YacTHbIE Tu(depeHnnansl.

35. KacaresnpHast IIIOCKOCTh M HOPMaJIb K OBEPXHOCTH.

36. YacTHBIe MPONU3BOIHEIC BRICIINX HOPSAKOB. TeopeMa 0 He3aBHCUMOCTH OT HOCIIEIOBATEIBHOCTH AU GepeHITNPOBAHHS.
37. OxcTpeMyM (QYHKIMU ABYX HepeMeHHBIX. HeoOXoamuMble 1 JOCTaTOUHBIE YCIOBUS CYIIECTBOBAHHS SKCTPEMyMa.

Paznen 8. Auddepennunansapie ypaBHEHUS

38. INonstre muddpepernuansHOro ypapHeHus. [lopsnok, pemenne muddhepeHInaIb-HOr0 ypaBHEHH. VIHTerpaabHbIe KPUBBIE.
39. Iuddepenunanbueie ypaBHeHUs 1-To mopsaka: ooumii Bu, 3anavya Koy, obiiee 1 4acTHOE pelieHust, O0INH 1 YaCTHBIH
UHTETpabl.

40. IuddpepeHnuanbHbIe YpaBHEHUS C Pa3IeIeHHBIMA U Pa3IeIIIIONIMMICS TIePEMEHHBIMH.

41. JIuneiinsle quddepeHnnansable ypaBHEHUS 1-ro mopsaaka.

42. InddepennmanbHble ypaBHEHHS BBICIIMX HOPSIIKOB, JOMYCKAIOIINE MTOHKEHUE TOpaakf.

43. O0mume MOHSATHUS O JIMHEHHBIX OJJHOPOIHBIX HU((EPEHIMAIBHBIX YPABHEHHSX BBICIIMX MOPSIKOB (OIIPEAEICHUE, TIOHSITHE O
JIMHEHHO HE3aBUCUMBIX (DYHKIHAX, (pyHIaMEHTaIbHAS CHCTEMa pemeHni). Teopema o CTPYKType OOIIero pemeHns JTNHEHHOTO
OJHOPOJHOIO nuddepeHInaTbHOTO ypaBHEHHUS.

44. BoiBoz hopMyt uts 0OIIETO peleH s IMHEHHOTO OAHOPOJHOTO JU(GepeHINaIbHOTO YpaBHEHUS 2-T0 MOPSIKa.

45. JIuneiinsle HEOHOPOIHBIE MU PepeHIHanbHbIe ypaBHeHH. Onpenenenue. Teopema o cTpyKType 00IIero penieHus THHSHHOTO
HEOMHOPOoaHOTO M depeHnnarTb-HOro ypaBHEHHS.

46. JIuneiinple HeoAHOPOIHBIE MU GepeHIIMaNbHbIe YPaBHEHHS C IPABOM YacThIO CHIeNUANbHOrO BUAa (3 caydas).

Paznen 9. DneMeHTHI TEOpUU BEPOSTHOCTEN.

47. DnemenTsl KOMOUHATOPUKHU. Pasnuunble BUnbI coenuneHni [lepectanoBku. Pasmemenus. CoueTaHus.
48. TIpenmeT Teopun BepositHocTel. Mcnbitanue. Mcxon ucnbitanus. Kinaccudukanus coobrtuii. [TomHast rpymmna cOOBITHA.
49. Yacrora nosieieHust coobIThs. Kitaccndeckoe onperneneHne BeposITHOCTH.

50. Cymma, mpou3BeieHIe, Pa3HOCTh COOBITH.

51. YcnoBHasi BEpOSATHOCTb.

52. TeopeMsl CI0KEHUsI BEPOSTHOCTEN U CIEICTBUS U3 HUX.

53. Teopema yMHOKEHUS BEPOSTHOCTEH U €€ CIIE/ICTBUSI.

54. TeopeMa 0 BepOSTHOCTHU MOSIBICHUS XOTS ObI OTHOTO COOBITHSL.

55. TeopeMa O TOJHOM BEPOSITHOCTH COOBITHSI.

56. BepositHocTh Tunote3. @opmynsl baiieca.

57. IloBropenne ncneitannii. @opmyna beprymnn. HauseposiTHelIIee 941ciIo HaCTYINICHUH COOBITHS.

58. Acumnrornueckue Gopmynsl. Popmyna Ilyaccona.

59. JlokanbHas Teopema Myaspa — Jlamaca.

60. UnterpansHas Teopema Jlamnaca.

Paznen 10. DnemenTsl Teopuu BeposiTHOCTEH. CilydaiiHble BEIIMYUHBI.

39. Ciyqaiinble BEIMUUHBI, UX BUbl. 3aKOH paclipelesieHusl CilydaiiHoi BenuuuHsbl. P pacnpenenenus. MHOroyroibHUK
pacmpeneeHusI.

40. @yHKUuMs pacnpeneneHus BEpOsSTHOCTE! CllydaifHOW BEeTUUMHBI, €€ CBOMCTBA U rpauk.

41. BeposTHOCTb NONAaJaHUsl CIIy4aifHOM BEMTMYUHBI Ha 33JaHHbINA ydacToK. TeopeMa o BEpOATHOCTH OTJENBHO B3ATOr0 3HAYEHHS
HEIPEPBIBHOM CITydailHON BEJIMYHHBI.

42. I[InoTHOCTH pacupeneneHus BepostHocTeil. CBOHCTBA MIIOTHOCTH, UX T€OMETPUIECKast HHTEPIIPETAIHsL.

43. MaremaTtHueckoe 0XHJaHue IUCKPETHON U HEMPephIBHON ciydaifHoi BennyuH. CBOWCTBAa MaTEMAaTUIECKOTO OXKUAAHHS.

44. Mopa 1 MeiMaHa cily4aiiHOM BEUYUHBL.

45. lucnepcus u cpeiHee KBapaTHUECKOE OTKJIOHEHHUE NUCKPETHON U HENPEPBIBHOM ciaydaiiHO# BenuunH. CBONWCTBA JUCIIEPCUU.

[TpuMepHBIe 3anaHus IS IPOBEICHUS TEKYILETO KOHTPOJIS M IIPOMEXYTOUYHOH aTTeCTallul HaXOAATCs Ha y4eOHOM HopTane
CI'YBT B xypce MATEMATHKA.

6.4. MeTroaquueckue MaTepHuaJibl, OIpee/sIoIMe NPoLe1ypPbl OLICHHBAHUS

DK3aMeH 110 JUCIUIUIMHE B 1 1 2 ceMecTpax COIep KUT TEOPETHIECKYIO YacTh, HAITPaBIEHHYIO HA OIICHKY 3HAHUH U MIPAaKTHYECKYIO
9acTh, HANPABJICHHYIO Ha OLIEHKY YMECHUII U HaBBIKOB, XapaKTEPU3YIONUHNX (POPMUPOBAHHE YKa3aHHBIX KOMIICTCHIIHIA.
TeopeTuueckast 4acTh 3K3aMeHa M0 JUCHUIIMHE MIPEACTaBIsIeT cO00i KOMIJIEKC BOIPOCOB Ha YCBOEHHE IMPOMAEHHOr0 MaTeprana —
TIOHSTHS, OTIPEHEIICHHs, CBOWCTBA, TCOPEMBEI.

B pamkax TeopeTrdeckoi yacTi 00yqaromuiics I KaXKIoro Bompoca (GopMyIupyeT NpaBMIbHEIE, C €r0 TOUYKH 3PEHHS, OTBETHL.
3agaHue CUNTACTCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEpHBIE OTBETHI Ha BOIPOCHL. B MpoTUBHOM citydae 3amaHue
CUUTAETCS HE BBIMOJIHEHHBIM.

[IpakTHdeckas yacTs SK3aMeHa 110 AUCIUIUIMHE TPEICTABICT 3a1a4H, HalpaBJIeHHbBIC Ha BRIBICHHE BO3MOKHOCTH TIPAKTHIECKOTO
HNPUMEHEHUS! KOHKPETHOT'O TEOPETHUECKOTo paszena.

OK3aMeH BBICTaBIISIETCS C YUETOM PE3YNbTATOB BBIIIOJIHEHUS TEOPETHYECKOH M MPAKTUYECKOH yacTeil B COOTBETCTBUH C
TPUBEICHHBIMH HIDKE TPEOOBAHHUAMHI.

Kpurepuu ouenupanus:

"HEYIOBJIETBOPUTENIBHO" - 00YJaIOIIMIACS MOKa3bIBaeT caa0blii YpOBEHb TEOPETHUECKUX 3HaHUI. HeyBepeHHO U Torniecku
HEMoCJIe0BaTeNIbHO H3araeT MaTeprall. HempaBunbHO OTBe4aeT Ha JOMOJIHUTENBHbBIE BOIIPOCH] MK 3aTPYAHSAETCS C OTBETOM Ha
HIX. He mMeeT geTkoro nmpeacTaBieHns 00 H3y4aeMoM MaTepuae, JOIycKaeT rpyoble OMMOKH. JleMOHCTpHpYeT YaCTHYHBIE,
(bparmMeHTapHBIC, OYEHB TOBEPXHOCTHBIE YMEHHS, JOMyCKas rpyOble OMIMOKH. JIeMOHCTpUpYeT HU3KUI YyPOBEHb BIaCHUS
MaTepHalloM, JI0ITycKas rpyoblie omuOKu. PACKpBUI coepkaHie TeOpeTHUECKON M IPaKTHYECKOH yacTel Ouiera MeHee, 4eM Ha




59%.

"VIIOBIIETBOPUTENILHO" - 00YUYaIOMIUIACS OKa3bIBACT 3HAHUE OCHOBHOT'O JIEKIIMOHHOT'O M IIPAKTHYECKOro MaTepuana. B orsere He
BCET/Ia MPUCYTCTBYET JOTHUKA M3T0KeHHs. OOyJaromuiics NCIIBITHIBACT 3aTPyIHEHHNS TIPH PEIICHUHN NMPAKTHYECKUX IIPAMEPOB.
INoxasbiBaeT (hparmMeHTapHEBIC, JACTUIHBIC 3HAHUL. JleMoHCTpupyeT ymeHus 6e3 rpyosix omubdox. He oTpaboTaHbl HaBBIKH U
IpUEMBI CAMOCTOSATEIbHON paboThl. PACKpBLIT coiepaxaHe TEOPETUUECKOH U MpaKTHIeckoil yactel Omnera Ha 60%-74%;
"Xopomro" - oOy4daromuiics MOKa3bIBACT AOCTATOUHBIH YPOBEHb TEOPETHUECKHUX M MPAKTHIECKUX 3HAHUH, CBOOOIHO ONepHpyeT
OCHOBHBIMH TIOHATHSMH. YMEET aHAJIH3UPOBATh, HO IOITyCKAaeT HEKOTOPbIEe OTrpenrHoCTH. OTBET IOCTPOCH JIOTHYHO, MaTepHall
U3/IaraeTcs rpaMoTHO. JleMOHCTpupyeT 3HaHUS B 6a30BOM (CTaHZAPTHOM) 00BEME, CIOCOOCH PeIIaTh TUIOBBIC 3aJaUH.
JleMoHCTpHpYyeT yMeHuUs Ha 0a30BOM (CTaHAAPTHOM) ypoBHE. Biasieer 6a30BbIMYU HABBIKAMU U ITPUEMaMH O KOHTPOJIEM MU
PYKOBOZCTBOM. Packpbut coneprkaHue TEOPETHYECKOH U MpaKTHYecKoi yacTeit omera Ha 75%-84%.
"OTaraHO"- 00yJaIOIIUIACS TOKA3hIBAET HE TOIBKO BEICOKHI YPOBEHb TEOPETUUCCKHUX 3HAHUH MO M3ydaeMOi JUCIUIUINHE, HO U
BUJIUT MEXIUCUUILTHHAPHBIC CBSA3H; yMEET aHAITM3UPOBATh NMpaKTHUeckue cuTyauu. OTBET MOCTPOEH JIOTMYHO. MaTepuan
U3JIaraeTcst YeTKO, ICHO, apIYMEHTHPOBAHHO. YMECTHO HUCIIOIb3yeT HH(POPMAIMOHHbIH U HILIFOCTPATHBHBIA MaTepuai.
JleMOHCTpHpYeT BEICOKHI YPOBEHB 3HAHUM; CIIOCOOCH K CAMOCTOSTEIEHOMY aHAJIM3Y ¥ IPUMEHEHHIO TI0JTyIeHHBIX 3HAHMUI.
JleMOHCTpHpPYeT yMEHHUS BEICOKOTO YPOBHS; CIIOCOOEH pa3paboTaTh CaMOCTOSTENbHBII MOAX0MA K PEIICHUIO TOCTaBICHHOI 3a1adH.
Buasieet HaBbIKaMM M IIpHEMaMHU Ha BBICOKOM ypOBHE, CHOCOOCH J1aTh COOCTBEHHYIO OLICHKY H3y4aeMoro Marepuaina. Packpbin
CoJiepKaHNe TEOPETHICSCKON U IPaKTUIECKOH yacTelt omera Ha 85%-100%.

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

7.1 Pexomenayemasi JinTeparypa

7.1.1. OcHoBHasi IUTEpaTypa

ABTOpLI, COCTaBUTEIN

3arnaBue

I/I3Z[3.TCJ'IBCTBO, rona

JI1.1 |Harancon . I1. Kpatkwuit kypc BbICIIeH MaTeMaTHKH Mockga: JIanb, 2009
JI1.2 | TyranGaeB A. A., Teopus BeposiTHOCTEH 1 MaTeMaTHYECKas CTATUCTHKA Mockaa: Jlanp, 2011
Kpynun B. T.
JI1.3 | IIuckynoB Hukomnait JuddepernnanbHoe 1 HHTETPATBHOE HCYHCICHUS: yae0. mocodne Mocksa: Unterpai-
CemeHOBUY JUIsL CTYJICHTOB By30B IIpecc, 2001
7.1.2. lonoaHuTeIbHAS TUTEPATypa
ABTODBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI2.1 |I'mypman Bnagumup PykoBoACTBO K pELICHHUIO 3aa4 110 TEOPHH BEPOSITHOCTEH U Mocksa: Beici.
EdumoBuu MaTeMaTHYECKON CTaTUCTUKE: yuel. mocodue obpazoBanue, 2008
JI2.2 | Munopckuit Bacunuii | COopHHK 3a71a4 10 BBICIIEH MaTeMaTHKe: yued. mocooue Mocksa: U3n-Bo ®Ous.-
TTaBmoBHY Mmar. Jmrt., 2006
JI2.3 | JImneBnu Ombra MaremaTuka: yaeObHoe mocodue Hosocubupck: CI'YBT,
HUropesHa, [llepbakoa 2017
T'anuna
BnagumuposHa
7.1.3. Metoanueckue pa3padoTKu
ABTODBI, COCTaBUTEIH 3aryaBue WznarenscTBo, roa
JI3.1 | droxosa C. U., MeTtonuueckue yKka3aHus ¥ 3a/IaHUs 10 BBICIIIEH MaTeMaTHUKE K HoBocubupck: HCABT,
Enunosa E. C., TUIIOBOMY pacyeTy 10 TeMe "OyHKIUU MHOTUX IE€PEMEHHBIX" 1997
[Ta6anuua B. W.
JI3.2 |EmmnoBa E. C., MeTtoanueckue ykazaHusl 1 33aHus 110 BBICIICH MaTeMaTHKE K HoBocubupck: HI'ABT,
[Tabanuna B. 1. TunoBoMy pacuéry "IuddepeHunansHoe HCUUCTCHHE HYHKIH 1997
O/IHOM mepeMeHHON"
JI3.3 |I'aBpunoBa AneBruHa | AHanuTHYeCKas FEOMETPUS: METOA. YKa3. U 3aJaHuUs 110 BbICIIEH Hosocubupck: HI'ABT,

MuxaiioBHa,
[ep6axoBa ["annHa
BnagumuposHa

MaTeMaTHKe [ cTyAeHToB | Kypca o4. popMbl 00ydeHus Bcex
criet. |

2009

7.3 IlepeyeHb MPOrpaMMHOI0 odecnevyeHust

OmneparonHas cucrema Windows
[MakeT mpukIagHOrO MIpOrpaMMHoro obecnedenus: Microsoft Office

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIIMHBI (MO Y JI5I)

Hasnauenune

Ob6opynoBanue

VYuebnas
MIPOBEICHHSI

JICKIIMOHHOI'O THUIIa

ayUTOPHs IS

AynuropHast nocka; Komruiekt ydeGHOM meOenu; MynbTuMeaniiHoe 00OpYHOBaHUE: MPOEKTOP
3aHATHA | (CTalMOHAPHBIN), SKpaH (cranuoHapHslii), [IK (mepenocHoit)

VYuebnas
MIPOBEACHUS

3aHATUH

AyUTOPHS Ui | AynuropHast ocka; Kommuiekt yueOHoit medenn
NPAKTUYECKUX




Yuebnas ayJUTOpHs JUTS
HPOBECHUS IPYNHOBBIX |
WHIVBHAAYaIbHBIX KOHCYIbTaNi

AynutopHas nocka; Kommnexr yueOHo# Mebenu

YaebHas AyIUTOPHS TUTS
NPOBEJCHHUS TEKYLIEr0 KOHTPOJIS
Y IPOME)KYTOUHON aTTECTALUN

AynutopHas nocka; Kommiexr yaeOHo# mebenn

[Tomemenue JUTSt
CaMOCTOSTENILHON paboTsI
00yJarommxcs

IIK - 1 mr,
ANEKTPOHHYIO

Kommnekr y4deOHOW MeOenu;
o0ecreynBalOINX  JOCTyn B
YHuBepcurera

HOIKIIOYECHHBIX K CeTH
HH(pOPMATMOHHO-00pa30BaTEIBHYIO

"UnrepHer" u

cpeny




