MHUHHUCTEPCTBO OBPA30BAHMS 1 HAYKH POCCUMCKOW ®EJTEPAITAA

denepansHOE rOCyIapCTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEKICHHUE
BBICLLIETO 00pa30BaHHs

«TOMCKUI TOCYIAPCTBEHHbIM YHUBEPCUTET CUCTEM
VYIIPABJIEHUSA U PAJJUODJIEKTPOHUKU» (TYCVYP)

YTBEPXIAIO:
= TUSUR IIpopexTop no yuedHoii padore
F‘rj W UMNIVERSITY II. E. Tposin
.'._' MY RAEHT NOONWCA 3NSETROHMEDEA NDQNHECkE ’16 r
Ceprugamar; 1obcfala-5tat-4f48-aef0-5584d2fd4E820
PABOYAS IMTPOTPAMMA YHUEB [0 oo o o
MartemaTuka

YpoBeHb 0CHOBHO 00pa30BaTe/IbHON MPOrpaMMbl — OakaTaBpuat

Hanpagaenue noarorosku 11.03.03 «KoHCcTpyHpoBaHHE U TEXHONOTHUS 3JIEKTPOHHBIX CPEICTBY
IIpodnas: «TexHOIOTUS 3TEKTPOHHBIX CPEACTBY

®opma 00yuyeHHsl OYHA

®akyabrer PK® (pammokoHCTpyKTOpCKHil haKyabTeT)

Kadeapa: PITOM (kadeapa paanodIeKTPOHHBIX TEXHOJIOTHI U 3KOJOTHYECKOTO MOHHTOPHHTA)
Kype 1,2 Cemectp 1,2,3,4

Y4eOnblii n1an Hatopa 2016 roaa m mocjeayoomux Jer.

Pacnpenenenue pabouero BpeMeHn:

Buibl yueGHOM paboThl = el e l2lal21%1% . 2
= = = = = = = = | R =
o o o o o o o o
O O O O O O O O =
1. | Jlexnun 36 | 28 | 36 | 18 118 | gacoB
2. | JlaGopaTtopubie padoThI 4acoB
3. | MpakTH4ecKue 3aHATHA 72 | 34 | 72 | 34 212 | yacosm
4. | Kypcooii npoext/padota (KPC) 4acoB
5.| Beero ayniuTopHBIX 3aHATHI 108 | 62 | 108 | 52 330 | yacos
6. W3 Hux B MHTEPAKTUBHOI (popme | 24 24 | yacoB
7. | CamocrosTenbnas paboTa CTyJ€HTOB. 72 182 | 36 | 20 210 | 1acos
(CPC)
8. | Bcero (0e3 3x3ameHa) 180 | 144 | 144 | 72 540 | gacos
9. | Camoct. pagoTa Ha ciavy IK3aMeHa 36 36 36 108 | yacoB
10| O6mast Tpy10eMKOCTH 216 | 180 | 180 | 72 648 | yacoB
(B 3a4eTHBIX eIMHUNAX) | 6 5 5 2 18 | 3ET
3auder 4 cemectp Jud. 3auer He mpeaycCMOTpEH
Ix3amen 1, 2, 3 cemectp
Tomck 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokost Ne 284 ot « 29 » 6 2016 1

JINCT corjiacoBaHUii

PaGouas mporpamma coctaiieHa ¢ yueToM TpeboBanuii @enepanbHoro I'ocynapcTBeHHoro odpaso-
BaTEJILHOTO CTaHJapTa BhIcIIero oOpa3oBaHus 1o HampasieHuo noarotosku 11.03.03 «Koncrpyuposa-
HUE Y TEXHOJIOTHS JIEKTPOHHBIX CPEICTB», yTBEPKAEHHOTO 12 HOAO0ps 2015 T.

paccMOTpeHa U yTBEpKJIeHa Ha 3acenanuu Kadenpsl «29» utons 2016 r., mpotokoa Ne 284

Pa3zpaborumk: goreHT kadeapbl MaTeMaTHKH B.A. Tomunenko

3aB. obecrieunBaronieit kageapoit MaTeMaTHUKN A.JI. Mara3uHHHKOBa

Pabouas nporpamMma coryiacoBasa ¢ (pakyJbTeTOM, NPO(GUIMPYIOLUIMMHU U BBITYCKAOIUMU Kade -
pamu HarpaBJeHUsI IOATOTOBKH (CIIEUATIBHOCTH).

Jexan PK® J1.B. O3epxun
3aB. mpodumpyromei

kadenpoii POTOM H.U. Tyes
3aB. BbIyCKarOLIEH

kadenpoit POTOM H.U. Tyes
DKCHepThl:

[Tpodeccop kadeapsl

Maremaruka TYCYP A.A. EnbrioB

JloneHT Kadeapsl
POTOM TYCYP H.H Hecmenosa
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1. Henu u 3a1ayn JUCHMILTUHBL: LENbl0 Kypca «MaTemaTtukay sBIsieTcsl H3ydeHUe OCHOBHBIX MaTeMaTH-
YECKHUX MOHATUM, UX B3aMMOCBSA3U U Pa3BUTHsA, & TAK)KE OTBEYAIOLIMX UM METOJOB pacyéTa, UCIOJIb3Ye-
MBIX JUISl aHAJIN3a, MOJEIUPOBAHNS U PELLICHUs NPUKIaJHbIX HHKEHEPHBIX 3a/1a4. B 3amaun kypca mare-
MAaTHUKHU BXOJAT: Pa3BUTHE AITOPUTMUYECKOTO U JOTMYECKOIO MBIIUICHHS CTYJIEHTOB, OBJIAJICHUE METO-
JaMH HMCCIIEIOBAaHUS U PEUICHHs] MaTeMaTH4YeCKUX 3a/lad, BbIpa0OTKa y CTYJAEHTOB YMEHHS CaMOCTOS-
TEJIbHO PaclIMpsATh CBOM MAaTEMATHUYECKHUE 3HAHUSA U MPOBOJUTH MATEMATUYECKUN aHAJIU3 MPUKIIAIHBIX
VMHKEHEPHBIX 3a/1a4.

2. Mecto qucuumidabl B cTpyktype OOIl: «Maremarrka» OTHOCUTCS K 0a30BOW 9acTU JUCIUILINH.
Jliis u3yyeHus Kypca MaTeMaTUKU HEOOXOAMMO TBEpJI0€ 3HaHUE CTyAeHTaMH 0a30BOro Kypca MaTemMaru-
KM cpeiHel mKoibl. MaTemaTuka sBisieTcs pyHIaMeHTOM oOpa3zoBaHus MHkeHepa. OHa npu3BaHa IaTh
CTYJCHTaM MaTeMaTHYeCKUH amnmapaT, KOTOPbIi OyJIeT MCIOJIb30BaThCsA B JajbHEHIIEM MpU HU3y4YEeHUU
aUCcUUIUIMH O6a3oBoro mukina «dusnkay, «CHCTeMHBIE OCHOBBI PaIMO3IEKTPOHUKIY, a TAKXKE IPU U3yde-
HUU  JUCHUIUIMH  NpOo(ecCHOHATBHOTO  I[MKJIA, B  y4eOHO-UCCIENOBATENLCKOM M Hay4HO-
HCCIIEI0BATENBCKON padoTe.

3. TpeOoBaHus K pe3yabTaTaM OCBOCHHS AUCHHUILIMHBI: TIPOLECC U3YUYECHUS TUCLMUILIMHBI HAPaBIECH
Ha (OPMUPOBAHUE CIETYIOIUX KOMITETEHIIHIA:

OIIK-1: «BoimycKHUK 00J1aJaeT ClIOCOOHOCTBIO MPEACTABIAThH aJIeKBaTHYIO COBPEMEHHOMY YPOBHIO 3Ha-
HUW HAay4YHYIO KAPTUHY MHpPA Ha OCHOBE 3HAHUS OCHOBHBIX ITOJIO’KEHUM, 3aKOHOB U METOJIOB €CTECTBEH-
HBIX HAYK U MaT€MaTUKN».

OIIK-2: «BbIyCKHUK 00Ja/1aeT CIIOCOOHOCTHIO BBISBIIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM,
BO3ZHUKAIOIIHUX B X0J/i¢ TPO(eCCHOHATBLHON JesTeIbHOCTH, IPUBIIEKATD JJI UX PEIIEHUS COOTBETCTBYIO-
Iy GU3NKO-MaTEMaTUIECKUIA ammapar.

B pe3ynbrare n3ydeHus: JUCHUIUIMHBI CTYJICHT JTOJIKEH:

3Hamp: OCHOBHBIC TIOHATHUS U METOJIBI PEIICHUS 3a/1a4u aareOpbl, TeOMETPUU, MAaTEMAaTHUECKOTO aHAJIHN3a,
BKJIFOUast psiabl U MHTErpall Oyphe, 0OOBIKHOBEHHBIX MU (EepCHIMATBHBIX ypaBHEHUH, Teopun (PyHKIHN
KOMILUIEKCHOM MEPEMEHHOM, TEOpUHU BEPOSITHOCTEH M MAaTEMaTHYECKOM CTAaTUCTUKH HMCHOJIb3YIOIIMXCS
MIPU U3YYCHHUI OOIIETEOPETUUECKUX U CIEIUATBHBIX JUCIUIUIMH U B MHKCHEPHOU MPAKTHKE.

Ymems: npuMeHATh MAaTEMATUYECKUE METOJIBI JUUISL PENICHUS MPAKTUYECKUX 33J]1a4 U TOJIb30BAThCA TIPHU
HEO0OXOMMOCTH MaTeMaTHYECKOM JINTepaTypoil.

Bnadems: metonamu peimieHus 3agad anreOpbl, TEOMETPUH, MaTeMaTHYECKOro aHanuza, nuddepeHim-
QIHHOTO ¥ WHTETPATLHOTO UCUUCIeHUH, AuddepeHnanbHbIX YpaBHEHUH, TeOpUH (QYHKIIUA KOMIUIEKC-
HOU IIEPEMEHHOM, TEOPUU BEPOSTHOCTEW U MATEMATUYECKOM CTATUCTUKH.
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4. O0beM TUCUMIIIMHBI M BUIbI Y4e0OHOH padoThl

OO01mast Tpya0eMKOCTh TUCITUTUTHHEI COCTABIISIET 18  3adeTHBIX €AMHUILI.
Bun yue6HO# paboThI Beero 4acon CemecTtphl
1 2 3 4
AynuTopHBbIe 3aHATHS (BCero) 330 108 62 108 52
B ToMm gmce:
Jlekuun 118 36 28 36 18
JlabopatopHsie pabotsl (JIP)
[paktryeckue 3anstus (113) 192 65 29 66 32
Cemunapsl (C)
Komnoksuymsl (K) 4 2 2
Kypcogoii npoexT/(pabota) (aynuTopHas Harpy3Ka)
Jlpyaue eudvl ayoumopHroi pabomoi
KoHTposbHble paboThI 16 7 3 4 2
CamMocTosiTeTbHasi padoTa (Bcero) 210 72 82 36 20
B tom uucne:
Kypcogoii npoexT (pabora) (camocTosiTensHas padboTa)
PacuetHo-Tpaduyeckiie paboThI
Pedepar
Hpyeue 6udvl camocmosmenvroil pabomol
V3ydeHne TeOpEeTHYECKOT0 MaTepuaa, MOAr0TOBKA K MpaKTHIe- 48 76 28 8
CKHM 3aHSITHSIM
IloaroroBka K TECTUPOBAHUIO
Pemenue 3amad. [loaroroBka Kk KOHTPOJIBEHBIM paboTaM 14 6 8 4
BeInonHeHre HHANBHAYAIBGHBIX JOMAIIHUX 33IaHUH 10 8
Bun npoMexxyTo4HOI aTTecTaluy — 3a46T
CaMocT. paboTa Ha cjady PK3aMeHa 108 36 36 36
OO11ast TpyI0eMKOCTh (Jac.) 648 216 180 180 72
3auetrneie Enmanmer TpymoeMkocTH 18 6 5 5 2
5. Conepixkanue U CHUINTHHBI
5.1. Pa3nesbl TUCIMILUIMHBI M BUIbI 3aHATHIA
= | E & E = % Lg g g
No = =1 = |5 ol = 5 g g dopmupyemble
W HaumenoBaHme pazaena qUCIUTLTIHB Z 8 = 8 5| 2 ; 5 = = 3 KOMIIETEHIIUU
SIESTEIET E2 |67 (OIIK)
= @) @
1. | JluHeliHBIE TIPOCTpAHCTBA 6 6 6 18 OIIK-1, OIIK-2
2. | BekropHas anre6pa. MaTpHIIbL, ONIpeaeTUTEIN 6 6 12 OIIK-1, OIIK-2
KBaJIPaTHBIX MaTpuLl. PaHr MaTpuisl
3. | CucreMbl THHEHHBIX ypaBHEHUH 6 6 12 OIIK-1, OIIK-2
4. | AnanutHdeckas TeOMETPHs 6 6 12 OIIK-1, OIIK-2
5. | BBenenue B aHaAIN3 10 16 16 42 OIIK-1, OIIK-2
6. | dubdepenimanpHoe UCUUCICHHE 10 16 16 42 OIIK-1, OIIK-2
7. | UnrerpanpHoe ucuncieHre QyHKIIUU OHON 10 16 16 42 OIIK-1, OIIK-2
MEPEMEHHOMN
8. | HecoOGcTBEeHHBIE HHTETPAIIBI 2 2 6 10 OIIK-1, OIIK-2
9. | Yncnossle 1 HyHKIMOHAIBHBIE PSIIBI 10 12 30 52 OIIK-1, OIIK-2
10. | DnemeHTsI TeOpUH HYHKIMH KOMIUICKCHOM IIe- 8 10 24 42 OIIK-1, OIIK-2
peMeHHOI
11. | DaeMeHTHI ONepaMOHHOTO HCYUCICHHS 4 8 16 28 OIIK-1, OIIK-2
12. | O6mas Teopus psaoB dypre Tpuronomerpuue- | 4 2 6 12 OIIK-1, OIIK-2
ckue psiapl Pypbe u unrerpan Oypoe
13. | UnTterpanbHOE UcumciaeHue QyHKIMH MHOTHX 16 36 16 68 OIIK-1, OIIK-2
MepeMEHHBIX
14. | Teopus nos. 6 6 6 18 OIIK-1, OIIK-2
15. | O6bikHOBeHHBIE MuddepeHimanpHble ypaBaenus | 14 30 14 58 OIIK-1, OIIK-2
16. | CuyuaiiHple COOBITHSI M OCHOBHBIE NOHSTHS Teo- | 6 16 10 32 OIIK-1, OIIK-2
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pYH BEpOSITHOCTEMN

17.

CrnyyaiiHas BeIMYrHA. 3aKOHBI PACIIPEACICHHS 8 14 8

CucteMbl cly4yallHbIX BEJIMYUH

30

OIIK-1, OTIK-2

18

DJeMEHTBI MAaTEMATHYECKON CTAaTUCTHKH 4 4 2

10

OIIK-1, OIIK-2

5.2. Conep:xanue pa3iesioB JUCUMILIMHBI (110 JEKIUIM)

Ne
n/n

HaumenoBanue
pa3zaenos

CozepxaHue pas/iesnos

Tpyno-
€MKOCTb
(dac.)

dopMmupyemsle
KOMIIETEHIIUU
(OIIK, I1IK)

Cemectp 1

1.

JInHeitHpIe
MIPOCTpPaHCTBA

JIunelinple npocTpaHcTBa. JIMHEIHAs 3aBUCUMOCTD.
PaszMepHocTh IMHENHOTO npocTpancTBa. basuc u koop-
IUHATHL [IpoCcTpaHCTBO KOMIIEKCHBIX YHcel. Anredpan-
YecKast, TPUTOHOMETPUYECKasl U TIOKa3aTeIbHas (OPMEI
3aMUCU KOMITJIEKCHOTO yncia. Onepanuy HaJy KOMIUIEKC-
HBIMU YUCJIAMH.

OIIK-1, OIIK-2

BgBenenue B
MmareMaTruye-
CKUH aHaIu3

[onatne otoOpaxeHus, (QYHKIUH, CIIOCOOBI 3aJaHUSL
¢yakunn. Kommosumust otobpaxkenuit. OOpatHas QyHK-
nun. Kimace anmeMeHTapHBIX QYHKINH.
[MocnenoBarebHOCTH B apu()METHUECKOM MPOCTPAHCTBE.
Uucnossle mnocienosarenbHocTu. llocnenoBaTenbHOCTH
Ha KOMIUIEKCHOH miockoctu. beckoHedHo Maisle u 6ec-
KOHEYHO OOJIbIINE IOCIEJOBATEIbHOCTH. TeopeMbl o
npenenax. O HeonpenenéHHocTsax. O mepexojne K mpeje-
JIy B HepaBeHCTBaX. MOHOTOHHBIE MOCIEI0BATEIbHOCTH.
Kpurepnii Komn.

Ipenen pyakunu. Teopemsl o mpenenax. HeompeneneH-
HBIe BhIpakeHHs. HempepsiBHOCTD dyHKIMK. Knaccudu-
KaIys TO4eK pa3pbiBa. Mcnonb30BaHue HENPEPHIBHOCTH
TIpY BBIYUCIICHUH TpesienioB. CBOWCTBA HETIPEPHIBHBIX
¢byukimid. [lepBeiii 1 BTOpOii 3aMevaTelIbHbIe IPeIesbl U
uXx cnencTBusi. beckoHeuHO Majble U OECKOHEYHO 0OJIb-
e GyHkuuu u ux cBoiictBa. CpaBHeHHE OECKOHEYHO
MaJIbIX, TOPSI0K MaocTH. [ TaBHas 4acTh OECKOHEUHO
Mmaiioii. CpaBHeHHEe OECKOHEYHO 0O0JIbIIMX (QYHKIHHA, 110-
psinok pocra. ['maBHas yacth 6ECKOHEYHO OOJBIIION
¢GbyHKIHN.

10

OIIK-1, OIIK-2

Huddepennn-
aJIbHOE UCYHC-
neHne QyHKIHIH
OJIHOM U MHOTHX
NepeMEHHBIX

Huddepennupyemocts u auddepenuan Gyukipu. [Ipo-
n3BogHAST QYHKIUH. ['€oMeTpUUeCKUd M MeXaHUYeCKH
cMbIc mpousBoaHoi U auddepenimana Gpyunkuuu. bec-
KOHEYHBbIE U OJHOCTOPOHHHE Ipou3BoaHble. Heobxonu-
MO€ YCJIOBHE CYIIECTBOBaHHs NPOU3BOAHOW. OCHOBHBIC
npasuia aupepernupoBanus. Tabiauua NPOU3BOIHBIX
¢byHnamenTanbHbIX GyHKIMHA. [Ipor3BogHas KOMIO3UIMA
¢byHKIMK, 00paTHOW (GYHKUMHM M NapaMeTpHUyYecKu 3a-
naHHOM ¢yHkiuu. KacarenbHas ¥ HOpMallb K IUIOCKOM
kpuBoi. KacarenpHas K IpOCTPaHCTBEHHON KPHUBOH.
ITpousBoxuble n tuddepeHransl BEICIINX HOPSIKOB.
Huddepennupyemocts u quddepeHuman GyHKIuA MHO-
T'MX NepeMEHHbIX. YacTHbIC TPOU3BOAHBIE. Y CIIOBUS
madpeperumpyemoctr pyHKimu. [TponsBosHas o Ha-
npasieHuto. I'paguent. KacaTenbHas MI0CKOCTh U HOP-
Maib K noBepxHocTH. uddepennnpoBanne KOMIIO3UITHH
(GyHKIHH.

10

HHrerpansHoe
HCYMCIIEHUE
(yHKINN OTHOH
TepeMeHHOMN

ITepBooOpasznas. Heonpenenenusiii unterpan. IIpocreii-
mmue cBoiicTBa. IlpaBmia mHTerpupoBanus. Tabnwma wH-
TerpajgoB. MeToa UHTErpUpOBaHUS IO 4YacTAM, 3aMeHa
nepemeHHoil. Ilpocreiimue npobu M UX WHTErPUPOBAHHE.
WuTterpupoBanre panuoHaNbHbIX (yHKIMA. MHTErpHpo-

10

OIIK-1, OIIK-2
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BaHWEe (PYHKIHMH, PAl[IOHATBHBIX OTHOCHTEIFHO TPUTOHO-
MeTpuyeckux. HHTerpupoBaHue NpOCTEHIINX HPpPaIHo-
HaJIBHOCTEI.

3anauu, NPUBOISILIUE K IOHATHIO ONPEICICHHOTO UHTe-
rpana. OnpenenenHslit uuTerpan. Kinaccs! uarerpupye-
MBbIX (yHKIMA. CBOICTBa ONPENEICHHOTO HHTErpaa.
TeopeMsl 0 cpeHEM 3HaUEHUU MHTErpaa.

WnTerpan xak GyHKIUS OT €r0 BEpXHETo (HMKHETO) Tpe-
nena. Teopema 0 MPOM3BOJHOM MHTErpajia Mo BEPXHEMY
npenery. @opmyna Herorona - Jleitbruma. MaTETpHpOBa-
HHUE TI0 YacTsIM M 3aMEHa MEPEMEHHOH B ONpPENCeICHHOM
HHTETpaJe.

KpuBonuHeiiHble HHTErpasl 1o anuHe xyru. CBoHCTBa,
BBIYHCIICHHE, TPUMeHeHe. KpuBonnHelHbIe HHTerpajbl
1o kooparHaTaM. CBONCTBA, BEIUUCICHHUE, IPUMEHEHHE.

(GyHKIMH MHO-
THX NIepeMeH-
HBIX

HUE ypaBHEHHUS KPHUBOW BTOPOro MOpPAIKAa K KaHOHUYE-
ckoMmy BUAy. LlunuHapuueckue, KOHUYECKUE TMOBEPXHO-
ctu. IloBepxHocTu BpameHus. IloBepxHOCTH BTOpPOro
MOpsiJiKa, KAHOHUYECKHE YpPaBHEHUS, HCCIENO0BaHHE C
MOMOIIBIO CEYEHUH.

JIBOlHOI MHTErpa, ero BEIYUCICHHE B IEKAPTOBBIX KO-
opaMHATaX. 3aMeHa IIEPEeMEHHBIX B TBOWHOM HHTETpaJe.
Ilepexon k nossipHBIM KOOpAMHaTaM. TpOWHON HHTErpal,
€ro BBIUUCIIEHHUE B JEKaPTOBBIX KOOPJUHATAX. 3aMeHa
HepeMeHHOi B TpoitHoM uHTerpane. Ilepexon k nunIuHA-
pHuuecKoii u chepuueckoil cucreme koopauHar. [loBepx-

Cemectp 2
5. HecoGctBennrie | HecoOcTBeHHBIE HHTETPANBl ¢ OECKOHEUHBIMU TIpeIea- 4 OIIK-1, OIIK-2
unTerpansl. MH- | Mu. HecoOGcTBEeHHBIE HHTETPAB OT HEOTPAHUYEHHBIX
TEerpasl, 3aBU- ¢ysakunit. Teopemsl cpaBHEHUS. AOCONIOTHAS U yCIOBHAS
CSINHE OT IMapa- | cXoAuMoCTb. IIpu3Haku cxoauMocTH. MIHTerpaisl, 3aBH-
METpOB CSIIIME OT NAapPaMEeTPOB M MX CBOMCTBA.
6. [pousBonnas u | IIpowsBogHAs U HHTETPAT OT PYHKIIMH KOMILICKCHOTO 12 OIIK-1, OIIK-2
HHTErpai oT MEPEeMEHHOT0. AHAIUTUYECKUE (HYHKIHH.
(bYHKIMH KOM- Yucnoseie psiapl. CX0AMMOCTD M cyMMa psaja. AGCOIIOT-
IUIEKCHOTO Tie- Has 4 ycJIOBHas cxoauMmocTs. Heobxoaumoe yciosue
PEMEHHOTO. cxoaumocTu. CBOHCTBA aOCONIOTHO CXOASAIINXCS PAAOB.
Yucnossle U [IpuzHaku aOCOMIOTHOM CXOUMOCTH. 3HAKOYEePEIyIO-
(byHKIMOHAb- myecs panpl, npusHak Jlelionuna. GyHKIMOHATIBHBIE Psi-
HBIC PSIIIBI ap1. O0macTh cxoguMocTH. PaBHOMEpHast CXOIUMOCTb.
[Ipuznak Beliepmrpacca. CBoiicTBa paBHOMEPHO CXOAS-
mmxcs psagoB. CreneHHble psaabl. Teopema Aberns. Psn
Teinopa. Pan Jlopana. IlpuMeHeHue CTENEHHBIX PSIIOB.
7. OnemenTsl Teo- | Hymm anamurndeckoit Gpyakim. Ocodble TOUKH, UX Kinac- | 4 OIIK-1, OIIK-2
pun QyHKIHH cudukamnys. Beraers. OcCHOBHas TeopeMa O BBIUCTAX.
KOMILIEKCHOU Brluncienue BbIYETOB.
TIepEMEHHOMN
8. Onementsl onie- | [IpeobpazoBanue Jlamiaca. OCHOBHBIE CBOKCTBA MPe00- 4 OIIK-1, OIIK-2
PaIMOHHOTO pasoBanus Jlamaca.
HCYHCIIEHUS
9. | O6uas Teopust Paznoxenne B psija 10 OPTOroHaNbHbIM QyHKuMAM. Psg | 4 OIIK-1, OIIK-2
psanos Oypee Oypre. IloHATHE O CXOOUMOCTU B CPEOHEM M CpEIHE-
Tpuronomerpu- | KBaApaTUYHOM. DKCTPEMAaJIbHOE CBOICTBO OTPE3KOB psiAa
YECKHUEe PsIIbI Dypse.
®ypre u nHTE- Paznoxxenne B psag Pypbe o KOCHHYcaM M CHHYCaM.
rpan ®ypoe KommnekcHast ¢popma TpuroHomerpuieckoro psiga dypoe.
Wurerpan @ypse JlocTaTodnble YCIOBHS MPEICTaBUMO-
ctu GyHKMK uHTerpanoM ®ypre. Pasnuanbie hopmbl
3anrcn uHTerpana @ypoe. MHTErpansasie npeodpasona-
Hus: Jlannaca, @ypebe.
Cemectp 3
10. | MurerpanbHoe OKpyXHOCTb, IUIMIC, rurepdona, nmapadona. IIpusene- 16 OIIK-1, OIIK-2
HCUHCIICHUE
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HOCTHBIE MHTETPAJIBI MO IUIOIAAN moBepxHocTu. [ToBepx-
HOCTHBIE MHTETpaJIbl o KoopanHaram. @opmyinsl ['puna,
Croxca u OcTporpaJckoro.

11.

Teopus nos.

Teopus nons. CkansipHbIe ¥ BEKTOPHBIC MOJS. | paueHT.
[ToTox BEKTOPHOTO MOJis Yepe3 moBepxHOCTh. Dopmyia
Octporpanckoro. Juseprenius. L{upkynsius BeKTOpHO-
ro nomnsa. Popmyna Crokca. Buxpb BEKTOPHOTO MOJIS.
CrienmnalibHbIE TTOJIA.

OIIK-1, OIIK-2

12.

OOBIKHOBEHHBIE
muddepeHmn-
AJIbHBIC YPaBHE-
HUS

JuddepennnansHapie ypaBHEHUS TIEPBOTO TOPSIIKA.
VYpaBHEeHMS ¢ pa3fensOILUMUC IEPEMEHHBIMY,. JINHEH-
HBIE YpaBHEHUs. Y paBHEHHUs B MOJHBIX TuddepeHimanax.
YpaBHEHUs BBICIINX TTOPSAKOB, JOIMYCKAIOLIUE IIOHNKE-
Hue nopsaka. Teopust MMHEHHBIX AU HepeHIINATBHBIX
ypaBHeHHH nopsiika N. CucteMsl auddepeHnanbHbIX
ypaBHeHHH. CHCTEMBI IMHEHHBIX AU HepeHIINaTBHBIX
YpaBHEHMI.

14

OIIK-1, OIIK-2

Cemectp 4

13.

CaygaiiHsie
COOBITHS 1 OC-
HOBHBIC MTOHS-
THS TCOPUH Be-
posTHOCTEH

[onsaTue ciaywaiinoro ’xcrepuMenTa. [loHsaTHE COOBITHS.
Krnaccudukanms codprtuii. Onepanuii Haj COOBITHAMH.
[TonsiTve BEepOSTHOCTH COOBITHS. Y CIIOBHBIE BEPOSITHOCTH.
3aBuCHMBIE M He3aBUCHMBIE cOObITH. DopMyIia yMHOKe-
HUs BepoATHOCTeH. DopMyJia CII0KEHUSI BEPOSITHOCTEM.
®opmyna nonHoit BepositHOocTH. Popmyna baiteca. Cxema
ucnelTanuil bepnymu. @opmyna beprynnu. Hauseposit-
HelIIee Yucio nosiBiIeHus coObITHi B cxeme beprymmn.
O01mmast TeopeMa 0 TIOBTOPEHUH ONBITOB. JIoKanbHast 1
HHTErpanbHas TeopeMbl MyaBpa-Jlamaca. [Ipocreimuit
(myaccoHoBCKmit) moTok coObrTnii. @opmymna [TyaccoHa.

OIIK-1, OIIK-2

14.

Cnyuaiinas Be-
JIMYUHA. 3aKOHBI
pacnpenenexus
Cuctemsl ciy-
YalHBIX BEJIU-
YUH

OpHOMEpHBIE CilydaiiHble BeIMYUHbL. [loHsATHE Citydaii-
HOW BEIMYMHBI U €€ 3aK0Ha pacnpeneneHus. O JHOMEpHBIE
JUCKpETHBIE CIy4aliHble BEIMYHHBL. P pacnpenencHus.
OyHKIMS pacpeesIeHUs OJHOMEPHOH C1y4aiiHOM BEJU-
YUHBI U €€ cBoiicTBa. [[1OTHOCTE pacnpeneneHus OAHO-
MEpHOH CIly4allHOH BeJIM4MHBI U €€ cBoiicTBa. MaTema-
THUUYECKOE OXuaaHue. Mona, MeiaHa, KBaHTUJIb CIy4ai-
HOU Bem4uHbL. /lucnepceus cny4aiiHoU BeuyuHbl. Mo-
MEHTHI CIy4YaitHOU BeruuHbl. OYHKIMS OAHOTO Cilydail-
HOTo aprymeHTa. bunommuansHoe pacnpenenenue. Pac-
npenenenue Ilyaccona. IokasarensHoe pacnpeeneHue.
HopmanbsHoe pacnpenenenne. MHOroMepHBIe Clly4daiiHble
BenuuMHbL. [IoHsATHE NBYMEPHON NUCKPETHON CilydailHON
BEIMYHUHBI U € MaTpula pacnpenenenus. @yHkuus pac-
IIpeIeIeHYSI MHOTOMEPHOM CIIy4aliHOM BEJIMYUHBI U €€
cBoicTBa. [IIOTHOCTB pacnpeeeHns CUCTEMBI CIlydail-
HBIX BEJIMYUH U €€ CBOMCTBA. XapaKTEPUCTUKU CBSI3U
NBYX CIy4ailHbIX BennmuuH. KoBapuarms n ko3dduiment
koppensaun. Heo6xoamumoe yciioBre He3aBUCUMOCTH
cnydaiiubix BeanuuH. CBoiicTBa K03 duinenta koppesi-
nuu. [Tonstue perpeccun. IlpenensHble TeOpeMbl TEOPUU
BepositHOcTel. HepaBenctBo YeoOrimiesa. [TorsTre cxo-
JVMOCTH IO BEPOSTHOCTH. 3aKOH OobInx grcen. Teo-
pema YeOrIitreBa 1 00600mEHHAs TeopeMa YeOrImiesa.
Teopemsbl bepnynnu u [lyaccona. LlentpanbHas npeneib-
Has TeopeMa.

OIIK-1, OIIK-2

15.

DeMEHTHI Ma-
TeMaTUYECKOUN
CTATUCTHUKHA

[Tonstue Be160pKu. [IpocTeiimue cmocoObr 06paboTKH
BBIOOpKH. DMnupHuyeckast QyHKIHS paciipeneneHus. Boi-
OopouHbIe ITapaMeTphbl pacipeaeieHus. [loHITHe OLeHKH
YHCIIOBOTO MapameTpa. TpedoBanus K oneHke. OneHka
MATEMATUYECCKOTO OKUIAHUA U TUCTICPCUU. TlonsTue o
JIOBEpUTEIILHOM HHTepBaje. [locTpoeHue 10BepUTENBLHO-
T'O MHTEpBaJIa JJIsl OLIEHKH MaTeMaTH4eCKOTr0 OXKUIaHHs.
Craructuueckre MeTo/ b 00pabOTKH HKCIIEPUMEHTAIb-
HBIX JaHHBIX.

OIIK-1, OIIK-2
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5.3. Pa3nesbl AMCHMILNIMHBI M MEKIMCUMILIHHAPHBIE CBSA3H ¢ 00eceYBAIMMU (MPeIbI1yMM)
U o0ecnieynBaeMbIMU (MOCIEAYHOIMMHU) TUCHUIITIMHAMMA

No HanmenoBanue obecneun- Ne Ne pa3nenoB qaHHOW AMCIUILTHHEI U3 Ta0J.5.1, 17151 KOTOPBIX HEOOXOIUMO U3yUCHHE
n/ BaeMbIX (TIOCJICIYIONIHX ) obecnieunBarONUX (MPEIBITYINX) H 00eCTIeYMBACMBIX (TTOCICTYIONINX ) TUCIUILTHH
I TUCITATUINH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1 | ®Ousuka + | + + | + | + + |+ |+ |+ |+ |+ ]|+
2 | OCHOBHI paINO3ICKTPOHUKI U S U (R R R P R R O I + 1+ + 14
3 | HxeHepHas U KOMIIbIO- A R S (R R
TepHas rpaduka
4 | TeopeTrueCKHEe OCHOBBI el el sl sl el el elalsel s+ + |4+
JIEKTPOTEXHUKHU
5 | Dkonorus + |+ |+ |+ |+ |+ |+ + + + |+ | + | +
6 | TeopeTnyeckue OCHOBEI
TEXHOJIOTHH PaJIUOAICK- + |+ |+ |+ |+ |+ ]+ |+ |+ |+ |+ ]|+ + |+ | + |+
TPOHHBIX CPEJICTB
7 | Teoperuveckre OCHOBBI
KOHCTPYHUPOBAHUSI U Ha-
+ |+ |+ |+ |+ |+ |+ + + |+ | + | +
JISKHOCTH PaUOdICKTPOH-
HBIX CPEJICTB
8 | dusumyeckre 0CHOBLI MUK-
+ |+ |+ |+ |+ |+ ]|+ ]|+ ]|+ |+ |+ + | +
PO- U HAHODJIEKTPOHHUKHU
9 | OCHOBBI KOHCTPYHPOBAHUS U R R I N I + + + |+
JJIEKTPOHHBIX CPEJICTB
10 | CxeMoO- 1 CHCTEMOTEXHHKA U R R R R + +
AJICKTPOHHBIX CPE/ICTB
11 | TlpuknagHas MexaHHUKa + |+ |+ |+ |+ ]|+ ]+ +
12 | ®u3MKo-XUMHUECKUE OCHO-
BBl TCXHOJIOTHUH 3JICKTPOH- + |+ |+ |+ |+ F +
HBIX CPEIICTB
13 | Texamueckast FIEKTPOIH-
+ |+ |+ |+ |+ |+ ]+ |+ |+ |+ + |+ | +
HaMMKa
14 | YueGHO-HUCCIETO-
+ |+ |+ |+ |+ |+ ]|+ |+ |+ |+ +|+|+|+]+]|+]|+]|+
BaTeJbCKas pabora
15 | Hay4Ho-uccnemo-
+ |+ |+ |+ |+ |+ ]|+ |+ |+ |+ +|+|+|+]+]|+]|+]|+
BaTesbCKas pabora

5.4. CooTBeTcTBHE KOMIIETEHINH, (OPMUPYEMBIX IPH U3YYCHUHU AUCHHUIIMHBI, 1 BUAOB 3aHATHH

IIepeuens koMmme-

Bupl 3ansTuii

DOpMBI KOHTPOJISL

TEHIUH JI Jla6 | Hp. | KP/KI | CPC

OIIK-1 + + + OTBeT Ha MpakTU4YeCKOM 3aHATUH. Onpoc Ha JEKUUH.

OIIK-2 + + + IIposepka koncnekra. KosokBuyMm. Kontponbhas pa-
6ota. DK3aMeH.

JI — nexuus, IIp — npakTuyeckue u ceMuHapckue 3anstusi, JIad — naboparopusie padotsl, KP/KII — kyp-
coBas pabota/mpoext, CPC — camocrositenbHas paboTa cTyieHTa

6. Metoab! 1 (popMBI OPraHu3anuu 00y4eHust
TexHo10rMM HHTEPAKTHBHOIO 00Y4eHMs IPU Pa3HbIX (popMax 3aHATHI B Yacax

Dopmbl Jlexuu IIpakTuueckue Tpenunr
P 1 P Macrep-kmacc | CPC (uac) | Bcero
Mertobt (gac) 3aHATHS (Jac) (uac)
IIpesenranuu ¢ UCMOIB30BAHUEM pa3- 118 18 136
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HHUEM

JIATOYHBIX MaTEPUAIIOB, CIIAHI0B, MYJIb-
TUMEIIUITHBIC TPE3CHTAIMH C 00CYX/Ie-

3amaHusg Ha CaMOCTOATENBHYIO paboTy

20 20

TecThl

12

WTtoro nHTEpaKTUBHBIX 3aHATUI

122 26

20 168

7. JIabopaToOpHbIA NPAKTUKYM HE MPEIYCMOTPEHO

8. [IpakTHYecKue 3aHATHSI (CEMHHAPBHI)

Ne
n/n

No paznena nuc-
LUTUTAHBI 13
Tabm. 5.1

TemaTuka NpakTUYECKUX 3aHATHI (CEMUHAPOB)

Tpyno-
CMKOCTb
(uac.)

Komneren-
nuu OIIK,
TIK

Ceme

cTp 1

1

Omnpenenurtens MaTPHUIBI BTOPOTO U TPETHErO MOPSIKA.
JIunelinble npocTpaHcTBa. JInHeiHas 3aBUCUMOCTD. Pas-
MEPHOCTb JIMHEWHOI0 IPOCTpaHcTBa. basuc u xoopauHa-
Thl. IIpocTpaHcTBO KOMIIEKCHBIX YHcen. AnreGpanye-
CKasi, TPUTOHOMETPUYECKas ¥ IOKa3aTelIbHask (JOPMEI
3aMKCU KOMILIEKCHOTO yncaa. Onepanuy HaJ KOMILIEKC-
HBIMU YUCIIAMH.

OIIK-1,
OIIK-2

JIuHeHOE MPOCTPAHCTBO TEOMETPHIECKUX BEKTOPOB.
Bexropnas anre6pa. I[Ipoekuus reoMeTpuuecKoro BeKTo-

pa Ha ock. lexapToB 6asuc. Cuctema KOOpAUHAT.
CkansipHoe, BEKTOPHOE, CMEIIAHHOE TIPOU3BEIICHUS, UX
CBOHCTBA U npuMeHeHne. EBKITHI0BbI IPOCTPAHCTBA.

OIIK-1,
OIIK-2

Martpuus! u neiictBusg Hax HumMH. OnpenenuTenb MaTpH-
bl mopsaka N. MuHop M anreOpanyueckoe JOMOJHEHHE.
Brruncnenue onpenenuteneit. Panr matpunsl. Teopema o
0a3MCHOM MHUHODE.

CucteMBl JHHEWHBIX alreOpanvecKux ypaBHCHHMA.
Knaccudukamus cuctem. Teopema Kponekepa - Karmen-
. Pemenne onpenenénnsix cucreM. IIpasuno Kpamepa,
Meton I'aycca. PemieHue HeompeaeN€éHHBIX CHCTEM.
CrpykTypa o0miero pemeHusi, 4acTHoe pemenue. OqHO-
POJHBIE CUCTEMBI JINHEMHBIX ypaBHEHHN. DyHIaMEHTalIb-

Has CHCTeMa PEeILeHHH.
Ob6patHas maTpuna. PenieHne MaTpuyHBIX ypaBHEHHH.

OIIK-1,
OIIK-2

IIpsimas nuHusA Ha wiockocTu. ITnockocts. IIpsamas nuHus
B IpocTpaHcTBe. KpuBbIe BTOPOTO MOPSIKA: OKPYKHOCTbD,
AJUTUTIC, TUTIepOoIIa, mapaboa.

OIIK-1,
OIIK-2

[onatne oroOpaxeHus, (YHKIHUH, CIIOCOOBI 3aJTaHUS
¢yakunn. Kommnosumms otobpaxkenuit. O6patHast (QyHK-
un. Kimace ameMeHTapHbIX QYHKIUH.

[NocnenoBarensHOCTH B apr(P)METHIECKOM ITPOCTPAHCTBE.
UYucnosele nocnenoBarenbHocTH. [locienoBarensHOCTH
Ha KOMIUIEKCHOH TuockocTH. beckoneuHo manble u Oec-
KOHEYHO OOJbIINE II0CIIEeJ0BAaTEIbHOCTH. TeopeMbl o
npenenax. O Heonpenen€HHocTsax. O mepexojae K mpeme-
JIy B HepaBeHCTBaX. MOHOTOHHBIE MMOCJIEJOBATEIbHOCTH.

Kpurepuii Konu.

Ipenen ¢pynkuun. Teopems! o npenenax. Heonpenenen-
HBle BbIpakeHHs. HenpepsiBHOCTD dyHKIMU. Knaccudu-
Kaus To4eK pa3peiBa. Vcronp30BaHne HENIPEPHIBHOCTH
IIPH BEIYUCICHUHN TIpesieoB. CBOWCTBA HEMIPEPBIBHBIX
¢ysakuuit. [lepBslit 1 BTOpoli 3aMedaTenbHbIe TPEIEIIBl U

16

OIIK-1,
OIlIK-2
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No paznena auc-
LUTUTAHBI 13
Tabm. 5.1

TemaTuka MpakTHYECKUX 3aHATHI (CEMUHAPOB)

Tpymo-
EMKOCTb
(dac.)

Kommneren-
muu OIIK,
TIK

nx ciaencTeus. beckoHeyHo Manble U OECKOHEYHO 0O0JIb-
me GyHKuuu u ux cBolicTBa. CpaBHeHHE OECKOHEYHO
MaJIbIX, TIOPSI0K MaIocTH. [ 1aBHast 4acTh OECKOHEUHO
Mmaiold. CpaBHeHHE OECKOHEYHO OONBIIMX (YHKIHUH, 110-
psnok pocra. ['maBHas yactTh OECKOHEYHO OOJBIIION
GyHKIUN.

Huddepernupyemocts u auddepernnan Gyakmun. [Ipo-
n3BomHAS (QYHKOUH. ['eomeTpuyecKwii M MEXaHWICeCKHUN
CMBICH TIpom3BonHOW W auddepennnana ¢pynkuuu. bec-
KOHEYHBIE W OJHOCTOPOHHHE NpousBomHble. HeoOxoxm-
MO€ YCIOBHE CYIIECTBOBAHHS HPOn3BOAHOH. OCHOBHBIE
npaBmwia nuddepernrupoBanus. Tabnuia MPOU3BOAHBIX
¢dyHnamMeHTanbHEIX QyHKIUHA. [Ipon3BoAHAs KOMITO3HIINH
¢byHKIHH, 00paTHON (GYHKINN U apaMETPHYECKH 3aTaH-
HoWi yHKmu. KacatenmpHas m HOpMalb K INIOCKOM KpH-
BoH. KacarenpHas K IpOCTPaHCTBEHHOM KPUBOH.
[MpousBoxHble u nuddepeHIranbl BEICIINX HOPSIKOB.
Huddepenuupyemocts u auddhepenipan GyHKIHT MHO-
T'HX NEpEeMEHHbIX. YacTHBIC TPOU3BOAHBIE. Y CIIOBUS
muddepernupyemoctu pyakmy. [IponsBoaHas o Ha-
npasieHnto. ['pangnent. KacarensHas miiockocTh 1 HOP-
MaJlb K oBepxHocTH. nddepeHimpoBanre KOMIO3UIAN
GyHKIHH.

16

OIIK-1,
OIIK-2

[lepBooOpasnas. Heompenenenusiii maTerpan. IIpocreii-
mme cBoicTBa. IlpaBmia mHTErprpoBaHus. Tabnwma wH-
TerpajioB. MeToJ WHTErpUPOBaHMS II0 YaCTAM, 3aMEHa
nepemeHHoil. Ilpocreiimue npobu U UX UHTETPUPOBAHUE.
WurerpupoBanue panuoHanbHbIX (yHKumil. VHTErpHpo-
BaHHe (YHKIMH, PallIOHAJIBHBIX OTHOCHTEIBEHO TPUIOHO-
MeTpuueckux. MHTerpupoBaHue NpPOCTEHIINX HUPpaLMo-
HaJIbHOCTEM.

3anauu, NPUBOISAIIUE K MOHATUIO ONPEICICHHOTO HHTE-
rpana. Onpenenennsiil naTerpain. Kimaccsl narerpupye-
MBIX QyHKIHH. CBOICTBA OMIPEeICHHOTO HHTETpaa.
TeopeMsl 0 cpelHEM 3HaYEHUU HHTErpana.

Wnrerpan kak GyHKINS OT ero BepxHero (HWXKHETro) Ipe-
Jena. TeopeMa 0 MPOM3BOAHON HHTErpaya 1o BEpXHEMY
npeneny. @opmyna Herotona - Jleitbuuma. MHTErpHpoBa-
HHE 10 YacTsAM M 3aMeHa MEPEeMEHHOH B OINpeleleHHOM
UHTeTrpaje.

KpuBosnHeitHbIe MHTETpaIbl 10 JuHE Tyru. CBOMCTBA,
BBIUHCIICHHUE, IpUMeHeHne. KpHBoIMHEHHbIEe HHTETPAJIbI
110 KoopanHaTaM. CBONCTBA, BEIYUCICHHE, TPUMEHEHHE.

16

OIIK-1,
OIIK-2

Ceme

cTp 2

Heco6cTBeHHBIE HHTETPaIIBI ¢ OECKOHEYHBIMHU MIPEeIaMHt.
HecoOcTBeHHbIE HHTETPAJIbl OT HEOTPAHHMYEHHBIX (QYHK-
1. Teopemsl cpaBHEHHs. AOCOIIIOTHAS U YCIIOBHAS CXO-
auMocTb. [Ipu3Hakn cxoguMocTH. MHTerpansl, 3aBucs-
1Y€ OT NapaMeTPOB.

OIIK-1,
OIIK-2

[TpousBosHast u uHTErpa oT QyHKIMH KOMIUIEKCHOTO
NIepeMEHHOr0. AHAIUTHYECKUE (QYHKIIIH.

Yucnossie psapl. CX0AMMOCTD M cyMMa psafa. AGCOIIOT-
Hasl ¥ yCIIOBHas cXxoauMocTh. Heobxonnmoe ycioBue
cxoanmocTi. CBOHCTBA aOCOIOTHO CXOIAIIIXCS PSAIOB.
[Tpu3Haku aOCOMIOTHOW CXOTUMOCTH. 3HAKOUYEPEYIO-
mmecs psaapl, npusHak JleiOanmna. OyHKIMOHAIBHBIE Psi-
ne1. O65acTh CXOAUMOCTH. PaBHOMEpPHAST CXOTUMOCTb.
ITpuznak Beiiepmrpacca. CBoiicTBa paBHOMEPHO CXOIsI-
muxcs psagoB. CreneHHsie psiabl. Teopema Abens. Psag
Teitnopa. Psan Jlopana. [IpiMeHeHNe CTENIEHHBIX PSIOB.

16

OIIK-1,
OIIK-2
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No paznena auc-
LUTUTAHBI 13
Tabm. 5.1

TemaTuka MpakTHYECKUX 3aHATHI (CEMUHAPOB)

Tpymo-
EMKOCTb
(dac.)

Kommneren-
muu OIIK,
TIK

10.

10

Hynn ananmutiaeckoit pyakmmn. OcoOble TOYKH, UX KIIac-
cudukanys. Beraers. OCHOBHas TeOpeMa O BBIUETaX.
BrIunicieHue BHIYETOB.

4

OIIK-1,
OIIK-2

11.

11

[TpeobpazoBanue Jlamnaca. OcHOBHBIE CBOCTBa Mpeo0-
pa3oBaHus Jlamaca.

OIIK-1,
OIIK-2

12.

12

PaznoxxeHne B psia MO OPTOrOHANBHBIM (QYHKIMAM. Psn
Oyppe. IloHATHE O CXOOUMOCTH B CPEIHEM U CpelHE-
KBaJPaTUYHOM. DKCTPEMaJIbHOE CBOMCTBO OTPE3KOB psija
Dypse.

Paznoxenue B psa @ypbe 0 KOCUHYCaM U CUHYCaM.
KommnekcHast popma Tpuronomerpmdaeckoro psna dypse.
Wurerpan @ypoe JlocTaTOYHBIE YCIOBUS IPEACTABUMOCTH
¢yakunn naTerpaioM Oypee. Pazmmanasie GopMer 3amucu
naTerpana Oypoe. HTErpansHee mpeodpazoBanms: Jlam-
saca, Dypee.

OIIK-1,
OIIK-2

Ceme

cTp 3

13.

13

JIBOIHOM MHTETpall, €ro BEIYUCICHHUE B I€KAPTOBBIX KO-
OopAMHAaTaX. 3aMeHa IEPEMEHHBIX B JBOWHOM HMHTErpae.
IIepexon k NosIpHBIM KOOpAUHATaM. TpPOWHON HHTErpal,
€ro BBIYHCIICHHE B JIEKApTOBBIX KOOPAUHATaX. 3aMeHa
NIEPEMEHHON B TPOHOM uHTerpaie. llepexon k nuiuHa-
puueckoii u chepuueckoit cucreme koopaunar. [loepx-
HOCTHBIE MHTErPajbl IO IIoMaau nosepxsHocru. Ilosepx-
HOCTHBIE UHTETpaJbl o koopauHaram. ®opmynsl ['puHa,
Crokca n OcTporpaJickoro.

36

OIIK-1,
OIIK-2

14.

14

Teopus nomst. CxkansgpHble U BEKTOpHBIE NOJs. I'panueHt.
IToTok BEKTOPHOTrO MOJIA Yepe3 MOBEPXHOCTh. PopMyna
Octporpazckoro. luseprenuus. Llupkynsanus BEKTOpPHO-
ro noJist. @opmyna Ctokca. BUxpb BEKTOpHOTO MOJISL.
CrnenyanbHble MOJIS.

OIIK-1,
OIIK-2

15.

15

Juddepernnanbaple ypaBHEHHS IEPBOTO MOPSIKA.
VYpaBHEeHUs ¢ pa3AeNAIOMUMUCS IEPEMEHHBIMY,. JInHEH-
HBIC YpaBHEHUs. Y paBHEHHMS B MOJHEIX IuddepeHmanax.
YpaBHEHHS BBICIINX HOPSIKOB, JOMYCKAOLINE TOHMXKE-
Hue nopsaka. Teopust mMHEHHBIX AU HepeHITnaTbHBIX
ypaBHeHHH nopsiika N. CucteMs! quddepeHnnatbHbIX
ypaBHeHHH. CHCTeMBI JINHEHHBIX AU depeHITnaIbHBIX
YpaBHEHUH.

30

OIIK-1,
OIIK-2

Ceme

cTp 4

16.

16

[TonsaTtue ciayvaitHoro ’xcriepuMenTa. IlonsaTie coOpITHS.
Krnaccudukanms codbituii. Oneparuii Haji COOBITHAMH.
[TonsiTre BepOSTHOCTH COOBITHS. Y CIIOBHBIE BEPOSITHOCTH.
3aBuCHMBIE M HE3aBUCHMBIE cOOBITHS. DOpMyIla yMHOXKe-
HUS BepoATHOCTEH. DopMyIia CIIOKEHHS BEPOSTHOCTEH.
®dopmyna noiaHoi BeposatHocTH. Popmyna baiieca. Cxema
ucnelTanuilt bepuymu. ®opmyna bepuynnu. Hausepos-
HeliIree Yucio nosiBieHus coosTHii B cxeme bepryimm.
OO6mas TeopemMa 0 TOBTOPEHUHU OTBITOB. JIOKambHas U
HHTErpanbHas TeopeMbl Myaspa-Jlamaca. IIpocreimuit
(myaccoHOBCKHIT) moTok cobbrTnii. @opmymna Ilyaccona.

16

OIIK-1,
OIIK-2

17.

17

OpnHoMepHbIe clTydaiiHble BeTUIHHbI. [loHATHE CITydaii-
HOH BeTMIMHBI U €€ 3aKoHa pacnpeaencHusi. OTHOMEpPHbIE
JUCKPETHBIE CllydaliHble BEIU4MHBL. Psn pacnpeneneHus.
OyHKIMS paclpeesIeHUs] OHOMEPHOHN Ciy4yailHOW Beu-
YKHBI U €€ cBoMcTBA. [I10THOCTE pacnpeneneHust oHo-
MEpHOH cilyuailHOI BennuuHbI U €€ cBolicTBa. MaTema-
THYeCKoe oxkuaanue. Moja, MearaHa, KBaHTWIIb Cllydai-
HOW Benn4uHEbL Jlucnepcus cay4aiiHoN BennauHbl. Mo-
MEHTHI CIIy4aiHOW BenUYMHbl. DYHKIUSI OAHOTO CIydaii-
Horo aprymeHTa. bunomuansHoe pacnpenenenue. Pac-

14

OIIK-1,
OIIK-2

CornacoBaHa Ha noptane N2 5520




No No paznena auc- TemaTuka MpakTHYECKUX 3aHATHI (CEMUHAPOB) Tpyno- Komneren-
/0 | OMIUITMHEL U3 €MKOCTb muu OIIK,
Tabm. 5.1 (dac.) TTK
npenenenue [lyaccona. IlokasaTensHoe pacnpeneneHue.
HopmanesHoe pacnpeneneHre. MHOTOMEpHBIE Cily4yaiiHble
BenuuuHbL. [IoHATHE IBYMEPHON NUCKPETHOM CIly4aliHOI
BEJIMYMHBI U €€ MaTpulla pacnpenenenns. OyHKIus pac-
IIpeAeIeHNs] MHOTOMEPHOM CIIy4aliHOM BEJIMYUHBL U €€
cBoiicTBa. [I10THOCTE pacnpeneneHust CUCTEMBI CiTydaid-
HBIX BEJIMUUH U €€ cBOMcTBa. XapaKTepUCTUKHU CBSI3U
IBYX CIlyqaiHbIX Benm4uuH. KoBapuanus n kosguipeHT
koppemaun. Heo6xoaumoe ycnoBre He3aBUCUMOCTH
ciryqaiiHbIX BeanmauH. CBoiicTBa K03 duImenTa Koppens-
uuu. [Tonstue perpeccun. IlpenenbHple TeOpEMbI TEOPUU
BepositHOcTel. HepasenctBo YeoOrrmesa. [lorstue cxo-
JUMOCTH IO BEPOSTHOCTHU. 3aKOH OONBIINX ducen. Teo-
pema YeObleBa n 06001ménHas Teopema YeObimena.
Teopemsbl bepnynnu u Ilyaccona. LlenTpansHas npeneib-
Has TeopeMa.
18. | 18 [Monsitue BeiOOpKkH. IIpocTeiimme criocoObl 00padboTKN 4 OIIK-1,
BBIOOPKH. DMIUpHueckas GyHKIMS pacrpenencHus. Boi- OIIK-2
OopouHbIe TapaMeTphl pacipeaeieHus. [loHsaTue oueHKu
YHCIOBOTO MapameTpa. TpeboBaHus k oneHke. OneHka
MaTeMaTHIeCcKOTo OXKUIaHus 1 aucnepcuu. [lonsTue o
JOBEpHUTEIEHOM HHTepBaje. [locTpoeHne 1oBepuTENIbHO-
IO MHTEPBaJA AJISI OLEHKH MaTeMaTHIECKOTO OXKUIaHHS.
Craructuueckue MeTobl 00padOTKH HKCIIEPUMEHTAIb-
HBIX JAHHBIX.
9. CamocrosiTesibHasi paboTa
Ne Ne paznena Tematnka caMOCTOSTETHHOM pabOTHI Tpyno- Komme- KonTponas BbI-
T1/TI JACTIUTUTAHBI (Oemanuzayus) E€MKOCTh TEHIIMH | TOJTHEHUS paboTHI
u3 Tadn. 5.1 (uac.) OIIK, (Ompoc, Tecr,
K JIOM.3a]JaHue, U T.JT)
Cemectp 1
1. 1 V3yueHre TeOpeTHIeCKOro MaTepuaa, moa- | 6 OIIK-1, Ormpoc Ha npak-
TOTOBKA K IPAKTUYECKUM 3aHATHAM. Pemre- OIIK-2 THUYECKHUX 3aHSATH-
HHE 3aja4, IIOATOTOBKA K KOHTPOJIBHOH pa- sx. KonTposnpHas
6ote. Temsl: JInHeitHBIE TPOCTPAHCTBA. pabota. Tectupo-
Jluneiinas 3aBucuMoctb. PazmepHocTsb Ju- BaHUE.
HeWHOro mpocTpaHcTBa. basuc u koopauHa-
ThI. [IpOCTPaHCTBO KOMITIEKCHBIX YHCEIL.
Anrebpandeckasi, TPUTOHOMETpUYECKast 1
MoKazaTesbHast (POPMBI 3aITUCH KOMITIIEKC-
Horo yrcia. Oneparyy HaJl KOMIUIEKCHBIMH
YHCIaMU.
2. 2 CaMocTosTeNbHOE H3yueHHe TeopeTnue- | O OIIK-1, | Koncnekr Teope-
CKOTO Marepuasa, PelleHHe 3aj1ad, IOAro- OIIK-2 THIECKOTO Mate-
TOBKA K KOHTPOJIBHOH paboTe. puarna.
. Pemenus 3agau.
Tembl: JInHElHHOE IPOCTPAHCTBO FEOMETPU- KoHT
pobHAS
YeCKHX BEKTOpOB. IIpoexmus reomerpude- pabora.
CKOTO BeKkTopa Ha ocb. JlexapToB 0aswmc.
Cucrema koopaunHat. CKalsipHOE, BEKTOP-
HOE, CMEIIaHHOE IMPOM3BEIEHUS, UX CBOM-
CTBA U IPHIMEHEHHE.
3. 3 CamocCTosITeNIbHOE N3yUeHHE TEOPETHYECKO- | 6 OIIK-1, Koncnekr Teope-
TO MaTepHaa, BEIITOJHEHHE HHANBUAYaIIb- OIIK-2 THYECKOTO MaTe-
HbIX 3a1aHuil. Tema: MaTpuiisl u qeicTBUS puana. Beimoine-
Haj HUMHA. OnipeiennuTeNh MaTpHUIbl TOPs - HHUE 1 oopmIte-
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n/n

No paznena
JUCTIUTUTHHBI
n3 Tab. 5.1

TeMaTuka caMOCTOSTETLHON PabOThI
(Oemanuzayus)

Tpymo-
EMKOCTb
(dac.)

Kowmrre-
TEHIINH
OIIK,
IIK

KonTtpons BeI-
TIOJTHEHUS PabOTHI
(Ompoc, Tecr,
JOM.3aJaHuC, 1 T.II)

Ka N. MuHOp 1 anredpandeckoe TOMmoIHe-
Hue. Beruucnenue onpenenureneid. Panr
MaTpulbl. TeopeMa o 6a3MCHOM MHUHOPE.

CucreMbl  JHHEWHBIX  aireOpamvecKux
ypaBHeHni. Knmaccudukamus cucrem. Teo-
pema Kponekepa - Kanennu. Pewenue on-
penenénnbix cucrtem. IlpaBuno Kpamepa,
Meron ['aycca. PemeHue Heomnpenen€HHbBIX
cucreM. CTpykTypa OOIIero pemeHwus, Ja-
cTHoe pemeHne. OIHOPOJHBIE CHUCTEMBI
JIUHEHUHbIX ypaBHeHuU. (DyHnaMeHTalbHAs

CUCTEMA PELLICHUM.
Ob6parHas MaTpuna. Pemenne MaTpiaHbIX
YpaBHEHHH.

HUC UHAUBUIY-
aJILHOTO 3aJaHus.

CaMOCTOSTENbHOE N3YYEHHE TEOPETUUECKO-
ro MaTepuasia, pellieHue 3a1ad, I0AroTOBKa
K KOHTpOJbHOI pabdote. Temsr: IIpsmas nu-
HUA Ha mockocTu. [lnockocts. [Ipsamas
JIMHUS B IPOCTPAHCTBE.

OIIK-1,
OIIK-2

Koncnekr Teope-
THYECKOT0 MaTe-
puana.

Pemenus 3anau.
KontponbHas
pabora.

I/I3yqu1/Ie TCOPETUYCCKOT'O MaTtepuala,

MOATOTOBKA K TPAKTUYECKUM 3aHATHSIM.
Pemenne 3amay, MOATOTOBKAa K KOHTPOIb-
Holt pabote. Temsr: [loHsATHE OTOOpAKEHHUS,
(hyHKIAH,
Komnosunus

crnocoOBl  3aaHus  (PYHKITUH.

oroOpaxkenuit. OOpaTHas

¢yaxaun. Kitace aneMeHTapHBIX O YHKIHA.
IMocnenoBarenpbHOCTH B apH(PMETHICCKOM
MpoCTpaHcTBe. UWCIIOBBIE IMOCIIEIOBATEH-
HocTH. [lociemoBaTebHOCTH Ha KOMIDIEKC-
HOW MIOCKOCTH. beckoHeuHo mainbie u Oec-
KOHEYHO OOoNbIlINe TOCIeI0BaTEIbHOCTH.
Teopembr 0 mpenenax. O HeompeaenEHHO-
ctax. O mepexojie K mpeJieny B HEpaBeHCT-
Bax. MOHOTOHHBIE TIOCIIEI0BATEILHOCTH.

Kpwurepuii Komru.

Ipenen ¢pynkmn. Teopemsl 0 peaenax.
Heonpenenennsie Boipaxenus. Henpepsis-
HOoCTh GyHKIMHK. Knaccudukarust Touek
paspsiBa. Vcrionbs30BaHHE HENPEPHIBHOCTH
NpY BBIYUCIICHUH TpenenoB. CBOWCTBa He-
npepbIBHBIX (yHKIMH. [1epBhIii 1 BTOpOit
3aMeuaTesbHbIe MPEJEsbl U UX CIIEICTBUSL.
BeckoneuHo masble 1 6ECKOHEUHO OOJIbIIHe
¢yaxunn u ux cBoiicra. CpaBHeHHE Oec-
KOHEYHO MaJIbIX, OPSIOK MasocTH. [ nas-
Has 4acTb OeckoHeuHO Masoil. CpaBHeHHE
6eckoHeuHO 00NMbIINX (GYHKINH, TOPSIOK
pocra. ['maBHast 4acTh OCCKOHEYHO OOIBIION
(hyHKIHH.

12

OIIK-1,
OIIK-2

Ormpoc Ha npak-
TUYECKHX 3aHSATH-
sx. KontponpHas
pabora.

W3yueHne TeopeTndeckoro mMarepuana, moji-
TOTOBKAa K MPAKTHYECKUM 3aHATHSIM. Pemre-
HHUE 3a/1a4, IOATOTOBKA K KOHTPOJIBHOH pa-
6ore. Tewmsi: Huddepenmupyemocts u
muddepernnman  pynkmum.  powsBogHas

16

OIIK-1,
OIIK-2

Omnpoc Ha npak-
TUYECKUX 3aHATH-
ax. KoHTposnbHast
pabora.
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No No paznena
n/n JACIUIIIAHBI
n3 T1abm. 5.1

TeMaTuka caMOCTOSTETLHON PabOThI
(Oemanuzayus)

Tpymo-
EMKOCTb
(dac.)

Kowmrre-
TEHIINH
OIIK,
IIK

KonTtpons BeI-
TIOJTHEHUS PabOTHI
(Ompoc, Tecr,
JOM.3aJaHuC, 1 T.II)

¢yakonn. 'eomeTpuueckuii W MexaHWYe-
CKHUI CMBICI IPOU3BOAHON 1 auddepeHIma-
na ¢yHKOuU. beckoHeuHBIE M OHOCTOPOH-
HHEe npom3BoaHble. HeoOxommmoe ycnosue
CYIIECTBOBAHUS TNPOM3BOAHOH. OCHOBHBIC
npaBwia auddepeHnrpoBanus. Tabmimma
MIPOM3BOIHBIX (PYHAAMEHTAIBHBIX (PYHKITHIA.
[IponsBonHas KoMmo3umuy (YHKIHHA, OO-
paTtHON (yHKIMM W TapaMeTpUYECKH 3a-
nmaHHOM ¢yHkumu. KacarenpHas m HOpMaib
K miIockol kpuBoi. KacartenbHass k mpo-
CTPAHCTBEHHOM KpUBOH.

[IpousBoaHble 1 AU PepeHIINaIbI BBICIIHX
HOPSIKOB.

Juddepennupyemocts u quddepeHunan
(YHKIIMM MHOTHX ITEpEMEHHBIX. YacTHbIe
MPOU3BOIHBIC. Y CIIOBHSI qU(GepeHImpye-
moctH ¢yHKimu. [Ipon3BoaHas o Hampas-
nenuto. 'paguent. KacatenpHas miockocTs
¥ HOpMaJIb K ToBepXHOCTH. JIuddeperun-
POBaHKE KOMITO3HINH (DyHKIUH.

H3ydenue TeopeTHuecKoro Marepuana, noj-
TOTOBKAa K MPaKTHYECKUM 3aHATHAM. Peme-
HHE 3a/1a4, MOATOTOBKA K KOHTPOIBHOMU pa-
6ote. Temsr: IlepBooOpasnas. Heompene-
neHHbl uHTerpan. lIpocreiiine cBOMCTBA.
[TpaBuna uHTerpupoBanus. Tabiuia HHTE-
rpajioB. MeTo1 HHTETpUPOBAHUS 110 YACTSIM,
3aMeHa nepeMeHHoH. [Ipocreiime npodu u
X HHTerpupoBaHue. MHTerpupoBaHue pa-
UOHANBHBIX (QyHKIMH. VHTerpupoBaHue
(yHKIMHA, panMOHAIBHBIX OTHOCHTEIIFHO
TPUTOHOMETPUYECKHUX. WnTerpupoBaHnue
MPOCTEHINX UPPALIMOHAIBHOCTEM.

3agaun, MIPUBOASIINE K HOHATHIO ONpEe-
JeHHOro uHTerpana. OnpeneneHHbIl HHTe-
rpait. Kimaccel HHTErpupyeMbIX (QYHKIHH.
CBoiicTBa omnpeieeHHOT0 HHTerpana. Teo-
PEMEBI O CpeiHEM 3HAYCHUU HHTEeTpaa.
Wurerpan kak (QyHKIMS OT €ro BEepXHEro
(mmxHero) mpenena. Teopema o MPOU3BOI-
HOM UHTErpajga IO BEpPXHEMY IIpelely.
®opmyna Hetorona - JleiiOauma. MaTeTpU-
POBaHUE 110 YacTsIM U 3aMEHa IIEPEMEHHON B
OIpENIENIEHHOM HHTErpaie.

KpuBonunelinble HHTErpasl MO ATUHE Y-
ru. CBoHCTBa, BBIYUCICHUE, IPUMEHEHNE.
KpuBonunelinble HHTErpabl 1O KOOPIUHA-
tam. CBOHMCTBA, BRIYHCIICHNE, IPIMEHEHHE.

16

OIIK-1,
OIIK-2

Ornpoc Ha npak-
THUYECKHX 3aHATH-
sx. KontponpHas
pabora.

HOHFOTOBKa " cJJadya 5K3aMCHa

36

OIIK-1,
OIIK-2

OreHka Ha dK3a-
MEHE

Cemectp 2

W3yueHnne TeopeTHdeckoro Marepuana, moj-
TOTOBKA K NIPAKTHYECKUM 3aHATHSIM. Peme-
HUe 3a1a4. Tembl: HecobcTBeHHBIE HHTe-
rpaJisl ¢ 0ecKOHEUHBIMU ipenenamu. He-
COOCTBEHHBIE HHTETPaJIbl OT HEOTPaHNYCH-
HBIX QyHKIMHA. Teopemsl cpaBHeHMs. AGCo-
JIIOTHAs U yCJIOBHAs cxoauMocTs. [Ipu3Haku

OIIK-1,
OIIK-2

Ompoc Ha mpak-
TUYECKUX 3aHSATH-
SX.
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n/n

No paznena
JUCTIUTUTHHBI
n3 Tab. 5.1

TeMaTuka caMOCTOSTETLHON PabOThI
(Oemanuzayus)

Tpymo-
EMKOCTb
(dac.)

Kowmrre-
TEHIINH
OIIK,
IIK

KonTtpons BeI-
TIOJTHEHUS PabOTHI
(Ompoc, Tecr,
JOM.3aJaHuC, 1 T.II)

CXOJUMOCTH. MHTeI‘paJ’ILI, 3aBUCAIINEC OT
1apaMcTpoB.

10.

W3ydeHue TeoOpeTHIECKOro MaTepraa, mo/I-
TOTOBKA K MPAKTHYCCKUM 3aHATHIM. Perre-
HUE 33]1a4, IOJATOTOBKA K KOHTPOJILHOM pa-
6ote. Tembr: [Ipon3BoHAS 1 HHTETPAT OT
(hYHKIIMU KOMILICKCHOM IepeMEHHOM.
Yucnossie psaasl. CXOIUMOCTE B CyMMa psi-
na. AGCOITIOTHAS U YCIOBHAS CXOIMMOCTb.
Heobxonnmoe ycioBue cxogumocTtr. CBO-
CTBa a0CONIOTHO CXOAAIINXCS psAaoB. [Ipu-
3HAKW a0COJIFOTHOM CXOOUMOCTH. 3HAKOUE-
penyromuecs psnsl, npu3Hak JleitoHMIIA.
OyHKIMOHATbHBIE pAabl. O0JacTh CXOAU-
Moctu. PaBHOMepHas cxonumocts. [IpusHak
Beiiepmtpacca. CBoiicTBa paBHOMEPHO
cxonsmuxcs psanoB. CTeneHHsle psibl. Teo-
pema Aberst. Psig Teitnmopa. Psg Jlopana.
HpI/IMCHeHI/Ie CTCIICHHBIX pHJIOB.

30

OIIK-1,
OIIK-2

Ormpoc Ha npak-
THUYECKHX 3aHSATH-
sx. KontponbHas
pabora.

11.

10

H3ydyeHue TeOpeTHIEeCKOro MaTepHaa, noi-
TOTOBKA K NMPAKTHYECKHUM 3aHATHAM. Perre-
HHE 3a/1a4, TOJIr0TOBKA K KOHTPOJIBHON pa-
6ote. Temsr: [Ipon3BoaHast n HHTErpal OT
(yHKIIMH KOMIUIEKCHOTO IEPEMEHHOTO.
Ananutudeckue QyHKIHH.

Hynu ananmurundgeckoit pyakmmn. OcoObie
TOYKH, X Kiaccudukaius. Beraersr. Oc-
HOBHas TeopeMa O BeldeTax. Beruucnenue
BBIUECTOB.

24

OIIK-1,
OIIK-2

Ormpoc Ha npak-
THUYECKHX 3aHATH-
sx. KontponpHas
pabora.

12.

11

M3yueHne TeopeTH4ecKoro Marepuaa, moj-
TOTOBKA K IPAKTUYECKUM 3aHATHUAM. Pemre-
HHE 3aja4, IOATOTOBKA K KOHTPOJIBHOH pa-
6ore. Temsr: [IpeobpazoBanue Jlammaca.
OcHOBHBIE CBOHCTBa Mpeodpa3oBanus Jlam-
naca.

16

OIIK-1,
OIIK-2

Ormpoc Ha npak-
TUYCCKUX 3aHATU-
six. KoHtponpHas
pabora.

13.

12

N3ydenue TeopeTnueckoro Marepuana, noj-
TOTOBKAa K MPaKTHYECKUM 3aHATHSIM. Pemre-
HUe 3anad. Temsl: PasznoxeHue B pang mo
OpPTOTOHAIBHBIM (QyHKIMAM. Psg Dypse.
IlonATne 0 CXOAUMOCTH B CPEIHEM H CpPEJ-
HEKBaJAPaTUIHOM. DKCTPEMaIbHOE CBOWCTBO
0Tpe3KoB psana Dypee.

Pasznoxenue B psa @ypbe 10 KOCUHYCaM U
curycaM. KommiexkcHas ¢popma TpUTOHO-
Merpuueckoro pana Oypse. Marerpan Oy-
pre JlocTaTouHble yCIOBUS NPEACTABUMOCTH
¢ynkun naTerpanioM ®ypre. Pasnuunsle
¢opmsl 3amcn nnTerpana @ypoe. Mute-
rpasbHble IpeodpaszoBanws: Jlamnaca, y-
phbe.

OIIK-1,
OIIK-2

Ornpoc Ha npak-
THUYECKHX 3aHATH-
AX.

14.

HOHFOTOBKa u cJjaya 3K3aMCHa

36

OIIK-1,
OIIK-2

OreHka Ha dK3a-
MeHe

Cemectp 3

15.

13

M3ydeHune TeOpeTHIECKOro MaTepraa, mo-
TOTOBKA K MPAKTHYCCKUM 3aHATHSIM. Perire-
HHE 33/1a4, [IOArOTOBKA K KOHTPOJILHOM pa-
6ote. Tembl: JIBOWHOM HHTETPAI, €TO BbI-
YHUCIICHHE B ICKAPTOBBIX KOOPAWHATAX. 3a-
MeHa MEPEMEHHBIX B IBOITHOM HHTETpaJe.

16

OIIK-1,
OIIK-2

Ompoc Ha mpak-
TUYECKUX 3aHSITH-
ax. KoHTposnbHast
pabora.
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TeMaTuka caMOCTOSTETLHON PabOThI
(Oemanuzayus)

Tpymo-
EMKOCTb
(dac.)

Kowmrre-
TEHIINH
OIIK,
IIK

KonTtpons BeI-
TIOJTHEHUS PabOTHI
(Ompoc, Tecr,
JOM.3aJaHuC, 1 T.II)

IIepexon k nonsipHeIM KoopauHaTaM. Tpoi-
HOM MHTErpal, ero BEIUUCICHHUE B IeKapToO-
BBIX KOOp/JMHATaX.. 3aMeHa IepeMEeHHON B
TpoitHoM uHTerpane. Ilepexon k UIUHAPU-
4ecKoil U cepruueckoil cucTeMe KOOPAUHAT.
[ToBepXHOCTHBIE HHTETPaJIBI MO MIOIIAAH
NOBepXHOCTHU. [T0BEpXHOCTHBIE HHTETPAJIBI
no koopauHataM. @opmyisl ['puna, CTokca
1 OcTporpascKoro.

H3ydeHune TeopeTHIECKOrO MaTepHana, moj-
TOTOBKA K NMPAKTHYECKUM 3aHATHAM. Pemre-
HHE 3aJa4, IOATOTOBKA K KOHTPOJIBHOM pa-
6ote. Temsr: Teopus mosnst. CKanspHEBIE U
BeKTOpHbIe nouis. ['paguent. [ToTok BekTOp-
HOTO NOJIsI Yepe3 MoBepXHOCTh. Popmyrna
Octporpazckoro. Jluseprennus. Llupkyns-
1y BekTopHoro noist. @opmyna Crokca.
Buxps BexTopHOTro noius. CrenuaibHbIe
T10JI51.

OIIK-1,
OIIK-2

Omnpoc Ha mpak-
THYECKHX 3aHATH-
sx. KontponpHas
pabora.

H3y4yeHnue TeopeTHIecKoro MaTtepuaia, moi-
TOTOBKA K NMPAKTHYECKHUM 3aHATHAM. Perre-
HHE 3a/1a4, TTOJIr0TOBKA K KOHTPOJIBHOH pa-
6ote. Temsr: nddepeHnmanbabie ypaBHe-
HUS TIEPBOTO MOPSIIKA. YpaBHEHUS C pasjie-
JSTFOLIIMMUCS IEpEMEHHBIMHY,. JInHeitHbIe
ypaBHEHHs. Y paBHEHNUS B MOJTHBIX que-
peHnuanax. YpaBHEHHs BHICIIUX MOPSIKOB,
JIOIyCKarole ToHWKeHue nopsaka. Teo-
pus IMHEHHBIX Tu(PepeHHaIbHBIX ypaB-
HeHuit nopsiaka N. Cucremsl nuddepeHtm-
aJbHBIX YpaBHeHUH. CHUCTEMBI TUHEHHBIX
JuddepeHInalbHbIX YpaBHEHUI.

14

OIIK-1,
OIIK-2

Ormpoc Ha npak-
THUYECKHX 3aHATH-
sx. KontponpHas
pabora.

IToxroroBka u cjaada sK3aMeHa

36

OIIK-1,
OIIK-2

Or1eHka Ha dK3a-
MEHE

N3ydenue TeopeTrdeckoro Marepuana, moj-
TOTOBKA K NIPAKTHYECKUM 3aHATHIM. Perre-
HHE 3aj]a4, IIOATOTOBKA K KOHTPOJIBHOH pa-
6ote. Temsr: [ToHsTHE CITy4aifHOTO JKCIIE-
pumenTa. [Tonsatue cobrrtus. Knaccuduka-
st coObiTuid. Onepanuii HaJ COOBITHSIMHU.
IToHsATHE BEpOATHOCTH COOBITHS. Y CIIOBHBIE
BEPOSATHOCTH. 3aBUCHMBbIEC U HE3aBHCHUMBIE
coObITns. PopMysna yMHOXKEHHS BEpOSTHO-
creil. @opMyiia CIOXKEHHs BEpPOSITHOCTEH.
®opMyia NOJIHOU BeposTHOCTH. Dopmyna
Baileca. Cxema ucnbitanuii bepnymm.
®opmyna bepuymiu. HauseposiTHeiiee
YUCJIO TIOSIBIIEHUSI COOBITUH B cxeme bep-
HyJi. O01as TeopeMa o0 MOBTOPEHUH OTIbI-
TOB. JIOKanbHas M HHTETPAJIbHAS TEOPEMBI
Myagpa-Jlanaca. [Tpocrerimmuii (myacco-
HOBCKHUH) MOTOK coObITHil. ®opmyina [Tyac-
COHa.

10

OIIK-1,
OIIK-2

Ornpoc Ha npak-
THUYECKHX 3aHATH-
sx. BeinonHenue
u opopmIiIeHHE
WHIIUBHYaJIbHO-
ro 3axanus. Kon-
TpOJBbHAs paboTa.

No No paznena

n/n JACIUIIIAHBI
n3 T1abm. 5.1

16. 14

17. 15

18.

Cemectp 4

19. 16

20. 17

M3yueHune TeopeTHIecKoro Marepuana, mo/I-
TOTOBKA K MPAKTUYECKUM 3aHATHSIM. Perre-
HUE 33a4, IOArOTOBKAa K KOHTPOJILHOH pa-
6ote. Tembl: OHOMEpHBIE CITy4YaiiHbIE BE-
snuuuHsbl. [ToHsITHE cyyallHON BETMYUHBI U

OIIK-1,
OIIK-2

Ompoc Ha mpak-
THYECKHUX 3aHSATH-
sX. Breimoanenue
n opopmiIeHHEe
WH/IBUIYaIIbHO-
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n/n

No paznena
JUCTIUTUTHHBI
n3 Tab. 5.1

TeMaTuka caMOCTOSTETLHON PabOThI
(Oemanuzayus)

Kowmrre-
TEHIINH
OIIK,
IIK

Tpymo-
EMKOCTb
(dac.)

KonTtpons BeI-
TIOJTHEHUS PabOTHI
(Ompoc, Tecr,
JOM.3aJaHuC, 1 T.II)

eé 3akoHa pacmpenenenus. OqHOMepHbIE
JIUCKpPETHBIE CIIydaiHble BeIUYUHBL. P
pacnpeneneHust. @yHKIUS pacpeeneHus
OJHOMEPHOH Cy4ailHO! BEJIUYUHBI U €€
cBoiicTBa. IInoTHOCTH pacnpeneneHus of-
HOMEPHOM CI1y4aiiHOU BEJIUYUHBI U €&
cBoiicTBa. MaTeMaTH4YECKOE OKHUIAaHUE.
Mopa, MeauaHa, KBaHTUIb CIIy4yallHON Be-
nuuuHbl. [lucnepeust cinydaifHON BEIUYUHBL.
MowmeHTb! citydaiiHo# BennauHbl. OyHKIMsA
OJIHOTO CllydyaiiHOro aprymenTa. buHomu-
anpHOE pacnpezeneHue. Pacripenenenue
IIyaccona. Iloka3aTenbHoe pacrpeaeiieHue.
HopmansHoe pacnpeanenenue. MHoromep-
HBbIE ciyuaiiHble Beu4uuHbl. [lonaTue nBy-
MEpPHOM AUCKPETHOM Clly4ailHON BEJIMYHUHBI
1 e€ MaTpula pacnpenenaeHus. OyHKuus
pacnpenesneHus MHOTOMEPHOU ciydyaitHON
BEIMYMHEI U €€ cBoiicTBa. [ImoTHOCTH pac-
HpeJeNeHHs CUCTEMBI CITy4allHbIX BETHYHH
U €€ CBOMCTBA. XapaKTEPUCTUKHU CBS3H IBYX
ciryqaiHbIX BennuuH. KoBapnanus u ko3 ¢-
¢unnent xoppensuu. Heobxoanmoe ycio-
BHE HE3aBUCUMOCTH CIy4alHBIX BETHUYUH.
CaoiicTBa K03 dunmenTa koppemsu. [1o-
HATHE perpeccud. IIpenenbHble TEOpeMbl
Teopuu BepositHocTeld. HepaBencrso Ye-
Ob1meBa. [IoHATHE CXOUMOCTH IO BEPOSIT-
HOCTH. 3aKOH OonblIuX uncen. Teopema
YeoOrimeBa 1 0000mEHHAs TeopeMa UeOnI-
meBa. TeopeMbl bepnymnu u Ilyaccona.
IlenTpasbHas npenenbHas TeopemMa.

ro 3aganus. Kon-
TpoJibHas pabora.

21.

18

WzyueHnne TeopeTHyeckoro Marepuana, moa-
TOTOBKA K NMPAKTHYECKUM 3aHATHIM. Perre-
Hue 3agad. Temsr: [Torstue Beroopku. [Ipo-
CTeHIre cCroco0bl 00padOTKH BEIOOPKH.
OmMmupudeckast QyHKIMS pacTpe/iesieHusl.
Br16opouHbie mapamMeTpsl pacipeeIeHus.
[ToHsATHE OLIEHKH YKCIIOBOTO NTapameTpa.
TpebGoBanus k onenke. OnieHKa MaTeMaTH-
YEeCKOT0 OXXHMIaHuA U nucnepcud. IlonsaTue
0 OBEpHUTENbHOM HHTEpBase. [locTpoenue
JIOBEPUTEIBHOTO MHTEPBAJIa ISl OLIEHKH
MaTeMaTHYecKoro oxkuaanus. Crarucruie-
CKHE METOJIbI 00padOTKH HKCTIEPUMEHTAIIb-
HBIX JaHHBIX.

OIIK-1,
OIIK-2

Ornpoc Ha npak-
THUYECKHX 3aHATH-
AX.

22.

TToaroroBka u ciada 3a4éra

OIIK-1,
OIIK-2

3a4TCHO

10. IlpumepHas TeMaTHKA KypPCOBBIX IPOEKTOB (padoT)
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11. PeiiTuHroBasi cucremMa JJisi OlleHKH YCIeBAeMOCTH CTY/IEHTOB
Taouauna 11.1 baniabHble OIEHKH JUIsl 3JIEMEHTOB KOHTPOJIA.

Cemectp 1
OneMeHTH y4ueOHOHM nmesATens- | MakcumanbHBIN Oamn | MakcuMmanbHbIH Oamt Maxkcumaneubiil 0aiut | Beero
HOCTHU Ha 1-t0 KT ¢ navana | 3a nepuoxy wmexnay 1-it | mexxny Bropoit KT u | 3a  ce-
ceMecTpa KT u 2-it KT Ha KOHEI| CEMeCTpa MECTp
[IpemuanbHbIe 6ATITEL 5 5 10
Konrponbuble  paborer  Ha | 10 10 10 30
MPAKTHYECKUX 3aHITUIX
TectupoBanue, ornpoc 10 5 5 20
WupuBuayanbHbIe 3a1aHUS 10 10
HToro MakcumyMm 3a Nepuoa: 25 20 25 70
Cnayva ’k3aMeHa (MAKCHMYM) 30
Hapacramommum HTOromMm 25 45 70 100
Cemectp 2
DOnemMeHTHl yueOHOH nes- MaxkcumanbHBIN MaxkcumanbHBIH MaxkcuMaJibHbIN Bcero 3a ce-
TEIBHOCTU 6amwt Ha 1-yto KT ¢ | 6amm  3a  mepuon | Oamnm  3a  mepuoj MecCTp
Hayajla cemecTpa Mexay IKT u 2KT | mexny 2KT u Ha
KOHEIl CeMecTpa

NnauBuayanbHbIe 3a0aHUS 10 10

TectupoBanue, onpoc 4 6 4 14

KonTponsHbie paboThl 12 12 12 36

Komnmoxsuymsl 10 10

Hroro makcumym 3a nepu- | 16 28 26 70

o

Cnaya 3k3amMeHa (MaKcH- 30

MYM)

Hapacraomum uTorom 16 44 70 100
Cemectp 3

DnemMeHTHl y4eOHOH nes- MaxkcumanbHBIN MaxkcumanbHBIN MaxkcuMaJibHbIH Bcero 3a ce-
TETLHOCTH 6amwt Ha 1-yto KT ¢ | 6amm  3a  mepuon | Oamn  3a  mepuoj MeCTp
Hayajla cemecTpa mexny 1KT u 2KT | mexxny 2KT u Ha
KOHEIl CeMecTpa

TectupoBanue, onpoc 4 6 4 14

KoHTposibHbIE paboThI 16 16 14 46

KomnokBuymsr 10 10

Hroro makcumym 3a nepu- | 20 22 28 70

on

Cnaya jk3aMeHa (MaKCH- 30

MyM)

Hapacraommum HToromMm 20 42 70 100

Cemectp 4
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DneMeHThl  y4eOHOW  jes- | MakcuMalbHBIN MaxkcuMainbHbIi Oanl MakcuManbHBIH Bcero

TEJIbHOCTH b6amn Ha 1-to KT c | 3a mepuon mexnay 1-i | 6amn Mexay BTOpoi | 3a  ce-
Hayajla ceMecTpa KT u 2-1 KT KT u Ha xoHer ce- | MecTp

MecTpa

Konrponbueie pabGorsl  Ha | 10 20 20 50

MPAKTUYCCKUX 3aHATUIX

TectupoBanue, ornpoc 10 10 10 30

WupuBuayanbHbIe 3a1aHUS 10 10 20

Htoro makcumym 3a nepuoxa: | 30 40 30 100

Hapacraommum HTOoromMm 30 70 100 100

Tabauna 11.2 TlepecueT 6aI7IOB B OIICHKU 32 KOHTPOJIbHBIE TOYKU
BaJuibl Ha 1aTy KOHTPOJILHOM TOYKH Ouenka

2 90 % ot MakcumanbHOM cymMMbl OanoB Ha gaty KT 5

Ot 70% 1o 89% ot MakcuManbHON cyMMBI O6asutoB Ha naty KT

Ot 60% 10 69% oT MakcuManbHON cyMMBI OasutoB Ha naty KT

< 60 % ot MakcuMasbHOM cymMMbl OayutoB Ha gaty KT

N(w|>

Tab6auna 11.3 — Ilepecuer cymMmbl 0aJUI0B B TPAJUIIMOHHYIO U MEKYHAPOIHYIO OLEHKY

Ouenka (FOC) Hrorosasi cymma 633393, YUYUTBIBAET YCIIEIHO Ouenka (ECTS)
CIAHHBIN IK3aMeH
5 (oTnm4HO) (324TEHO) 90 — 100 A (oTIM4HO)
B (ouens xopomio)
4 (xoporo)
(3auTeHO) 70 -89 C (xopormo)
3 (YOOBIETBOPHUTEIHHO) 60 — 69 D (ynosnereoputensHo)
(3a4TeHo) E (mocpencTBeHHO)
2 (HEYHOBIETBOPUTEIHHO),
(He 3auTeHO) 0-59 F (HeymoBneTBOpPHUTEIIBEHO)

12. quﬁno-MeTonnqecKue MaTepuaJbl MO TUCHHUILINHE.

12.1. OcHoBHasi JuTEpaTYypAa.
Cemecmp 1
1. Byrpos {.C. Beiciias matematuka: yueOHuk Juist By3oB: B 3 1. / S.C. Byrpos, C.M. Huxomnb-
ckuif; pen. B.A. CagoBanuunit. T. 1 : DneMeHTHI IUHEHHOW anreOpbl U aHATUTUYECKONW TeOMETpHUU.- 8-¢
u3M., ctepeotut. - M. : JIpoda, 2006. - 284[4] c. (31 3k3.)
2. ®uxrenronsl I"M. Kypc nuddepenunanibHOro 1 MHTErpalbHOro UCUUCieHus: YueoHuk. B 3-x
TT. Tom 1.— 9-e u3x. — U3n-so: Jlans, 2009.— 800 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=407
Cemecmp 2
1. ®uxrenrons I"M. Kypc nuddepennmanbHOro 1 MHTErpabHOTO UCUUCIeHus: YueOHuk. B 3-x
TT. ToMm 2.— 9-e u3n. — Usn-o: Jlans, 2009.— 800 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=408
Cemecmp 3
1. ®uxrenronsl I."M. Kypc nuddepennmanbHOro 1 MHTErpabHOTO UCUUCIeHus: YueOHuk. B 3-x
TT. ToMm 3.— 9-e u3x. — Usn-so: Jlans, 2009.— 800 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=409
Cemecmp 4
1. ITucemennsiii [J[. T. KoHcnekT nekmuii 1o TeoOpun BEpOSITHOCTEN, MaTEMaTUUECKON CTATUCTUKE U
cydaitHeIM nporieccaM. M.: Aipuc-IIpecc, 2006. — 287c. (49 5k3.)
2. bonotiok, B.A. IIpakTHKyM ¥ MHIUBUAYaJIbHBIE 33/1aHUS 110 KypCY TEOPUU BEPOSITHOCTEN (TUIIOBBIE
pacdeTsl) [ DneKTpoHHBIN pecypc] : yuebHoe mocobue / B.A. bonotiok, JI.A. bonotiok, A.I'. I'puss [u
np.]. — Dnekrpon. gan. — CII6.: Jlanp, 2010. — 288 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=534
3. bopoaun, A.H. DneMeHTapHbIi Kypc TEOPHH BEPOSTHOCTEN M MATEMAaTUUYECKON CTAaTUCTUKH [ DJIEK-
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TPOHHBIN pecypc] : yueOHoe mocooue. — InekTpoH. gaH. — CI16.: Jlans, 2011. — 255 ¢. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll_id=2026

JonoJHUTe/IbHAS JTUTEPATYypa
Cemecmp 1

1. MarasunnukoB JI.W. Beiciiasg marematuka I. Ilpaktukym 1o yimHeliHOW anreOpe U aHaauTHYe-
ckoi reomeTpun: YduebHoe mocooue / JI.L. Marazunnankos, A.JI. MarasunnukoBa; MUHHCTEPCTBO 00pa-
3oBaHus Poccuiickont @enepaunu, TOMCKHI TOCYJapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUSA U pa-
arodIeKTpoHHUKH. - Tomck : TYCVYP, 2007. - 163 c. (100 3k3.).

2. MarasunnukoB JI.U. Briciias marematuka. JluneliHas anrebpa U aHATUTHUYECKAs TEOMETPUS:
yaebnoe nocodue / JI.W. MarasunnukoB, A.JI. MarasuaaukoBa ; MunuctepcTBo oOpazoBanusi Poccuii-
ckoit @enepanuu (M.), ToMckuii ToCcy1apCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABICHUS U PAUOIIIEKTPO-
uuku (Tomck). - Tomck : TMIIJIO, 2003. - 176 c. (174 5k3.).

3. MarasunnaukoB JL.U. Ilpaktukym no auddepeHunanbHOMy HCUHCICHHIO: Y4eOHoe mocodue /
JL.W. Mara3zunnankoB, A.JI. Mara3unaukoB; MuaHCTEpCcTBO 00pa3oBanus Poccuiickoit deneparuu, Tom-
CKUIl IOCylapCTBEHHBI YHMBEPCUTET CUCTEM YIIPABIECHUSI M paguodnekTpoHuku. - Tomck : TYCVYP,
2007. - 212 c. (100 2x3.).

4. MarasunnukoB JL.U. Beicias matemaruka. BBenenue B matemarmueckuii ananu3. Juddepen-
nuanbHOe ucuucieHue: yuyeobnoe nocoodbue / JL.LU. Marasunnukos, A.JI. MarasunaukoB; MUHHCTEPCTBO
obpasoBanus Poccuiickoit depepannu (M.), TOMCKUI TOCyJapCTBEHHBIH YHUBEPCUTET CUCTEM yIpaBiie-
Hus U paguosnektponuku (Tomck). - Tomck : TMIJO, 2003. - 191c. ( 154. 5k3.)

Cemecmp 2

1. EnbrioB A.A. UnTerpansHoe ucuucienue. Juddepenimanbabie ypaBHeHUS : yueOHoe nocobue /
A.A. Enpnos, T.A. EnprioBa; ®enepanbHoe areHTCTBO 0 00pa3oBaHmio, TOMCKHUIT rocynapcTBEHHBIN
YHHUBEPCUTET CUCTEM YIIPABICHUS U PaanodaeKTpoHuku. - Tomck: TYCVYP, 2007. - 263[1] c. (100 3k3.)

2. EnpiioB A.A. Beiciias maremartuka II. [IpakTukyMm 1mo MHTErpaJibHOMY HCUYUCICHHIO U Audde-
pEeHIIMATBHBIM YpaBHEHUM : yueOHoe mocooue / A.A. Enpnos, T.A. EnbioBa ; @enepanbHoe areHTCTBO
o ob6paszoBanuto (M.), ToMckuii rocyapcTBEHHbIH YHUBEPCUTET CUCTEM YIPABJICHUS U PAIHOIEKTPO-
HukH (Tomck). - Tomck: TYCVYP, 2005. - 204 c. (280 3k3.)

3. Marazunnukos JL.LU. Beiciias matematuka [II. @yHKIMKM KOMIUIEKCHOTO NEPEMEHHOIO. Psnbl.
WuTerpanbuble npeoOpa3oBanus: YuedbHoe nocodue / JI.M. MarasunaukoB; MuHucTepcTBO 0OIIETo U
npodeccuoHanbHOro obpasosanus Poccuiickoit ®@enepanuu, ToMckuil rocyjapCTBEHHbBIH YHUBEPCUTET
CHCTEM YIPABJICHUS U PATHOIEKTPOHUKH — 2-¢ u3f. - Tomck: TYCVYP, 2002. - 206 c. (289 k3.).

Cemecmp 3

1. Marasunnukos JI.W. Beiciias maremaruka [1l. @yHKIMM KOMIIIEKCHOTO EPEMEHHOTO. Psiibl.
WurpaneHble npeobpazoBanus: YuyedHoe nocobue / JI.M. MarasuHHukoB; MUHUCTEPCTBO OOILEro U
npodeccuonansHoro oopazosanus Poccuiickoit @eneparu, ToMCKuil rocyapCTBEHHBIN YHUBEPCUTET
CHCTEM YIPaBJICHUS U PAAUOIEKTPOHUKH — 2-€ u3f. - Tomck: TYCVYP, 2002. - 206 c. (289 3k3.).
Cemecmp 4

1. MarasunnukoB JI.U. Beiciias matemaruka V. Teopust BeposiTHOCTeH : yaeOHOe mocoOue st
By30B / J.LI. Mara3zunnukoB; MunucrtepctBo oopazoBanus Poccuiickoit @enepanuu (M.), Tomckuii ro-
CYAApCTBEHHBIM YHUBEPCUTET CUCTEM YIPaBIEHUS U paguo3neKTpoHuku (ToMck). - 2-e u3., nepepad. u
nor. - Tomck : TYCVYP, 2000. - 151 c. (175 7k3.)

Y4eOHO-MeTOoAUYEeCKHE TOCO0US U TPpedyeMoe MporpaMMHoe odecredyeHue.
Ilpakmuueckue 3auamus nPo6OOAMCA NO Y4eOHbIM ROCOOUAM:

1. Mara3zunnukos JI.W. Beicmass maremaruka I. IIpakTukym mo JuHeWHON anredpe W aHalIUTH4e-
ckoi reometpun: Ydebnoe mocoodue / JI.LU. Marasuaankos, A.JI. MarazuaaukoBa; MUHHCTEpCTBO 00pa-
3oBaHus Poccuiickon ®enepaunu, TOMCKHI TOCYJapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJIEHUSA U pa-
mrodIIeKTpoHUKH. - Tomck : TYCVYP, 2007. - 163 c. Ox3emmsipoB B oubmmoreke TYCYPa: 100.

2. MarasunnukoB JL.U. IIpaktukym no nuddepeHnuaabHOMy HCUUCIeHHIo: YdyeOHoe mocodue /
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JL.U. Mara3zunnankos, A.JI. MarazuaankoB; MunnctepcTBo oopa3oBanus Poccuiickoit deneparuu, Tom-
CKUIl IOCYylapCTBEHHBII YHMBEPCUTET CUCTEM YIIPaBJICHUS U paauouIeKTpoHUKH. - Tomck : TYCVYP,
2007. - 212 c. (100 2x3.).
3aoanua na KOHmMpPoOLHBIE PAOOMBL U UHOUBUOYATIbHBLE 3A0AHUA NPUBEOEHBL 8 KAMHCOOM U3 C1e0Y10-
WuX yueoHvix nocoouii:

1. EnpriioB A.A. UnTerpansHoe ucuucienne. Juddepennmanbapie ypaBHeHUs: yaeOHOe mocodue /
A.A. EnpnioB, T.A. EnsrioBa; @enepaibHOE areHTCTBO IO 00pa3oBaHWI0, TOMCKHH TOCyaapCTBEHHBIN
YHUBEPCUTET CUCTEM YIPABIEHUS U paauouieKTpoHuku. - Tomck: TYCVYP, 2007. - 263[1] c. (100 3x3.)

IIporpammHoe obecnieueHue

Cucremsl nporpammupoBanus Mathcad, Matlab, Maple, Mathematica, MathematicaPlayer, Adobe Ac-
robat Reader 9, PDF-XChange Viewer. Cucrema gucranimontnoro oopasoanust MOODLE mis compo-
BOXKJICHUS CAMOCTOSITENIbHOW PabOThI CTYACHTOB (METOAMYECKIE MAaTePHAIIbl: TEKCTOBBIC, ayAHO U BH-
neodaiipl, AeMOHCTpallUU, HHIMBUyaJdIbHbIC 3aJaHUs U T.1.).
12.4 Ba3bl 1aHHBIX, HHPOPMAIHOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI

13. MaTepunanbHO-TeXHHYeCKOe o0ecnievyeHne JMCHMIIJIMHbI:
Bo3MmokHOCTE paboTaTh B KOMIIBIOTEPHOM KJlacce U3 pacdyéra OJMH KOMIIBIOTEp Ha cTyleHTa. JIekiuon-
HBIE AyJUTOPHUH, OCHAILIEHHBIE TEXHUKOMU JUIsI MYJIbTUMEIUNHBIX NIPE3CHTALMM.
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IIpuioxenue 1
[IpuiokeHue K paboyeu nporpamme

denepanbHOE TOCYAaPCTBEHHOE OFOJKETHOE 00Pa30BaTEIIbHOE YUPESIKICHUE
BhICIIET0 00pa30BaHuUs

«TOMCKMI TOCYJAPCTBEHHBII YHUBEPCUTET CUCTEM YIIPABJIEHMS U PAIMORJIEKTPOHUKI» (TYCYP)

YTBEPXKJAIO
IIpopexTop no yuedHoii padore
II. E. Tposin
« _» 2016T.

®OH]I OLIEHOYHBIX CPEJACTB I10 YYEBFHOH JUCITHILIHHE (ITPAKTHKE)

MATEMATHKA

(monHOe HauMEHOBaHUE YUeOHON JUCUUILTAHBI HJIH MPAKTUKH)

YpoBeHb 0CHOBHOI 00pa30BaTeIbHON MPOrpaMMbl —O0aKkaiaBpuat

Hanpasaenue noaroroBku 11.03.03 «KoHcTpynpoBaHue U TEXHOJIOTUS JIEKTPOHHBIX CPENICTBY
IMpoduis: «TexHONTOTHUS FTEKTPOHHBIX CPEICTBY

dopma o0yueHus: ouHas

®akyabTrer PKO (pannokoHCTpyKTOPCKUi (aKylIbTeT)

Kageapa: PDOTOM (kadenpa paarorieKTpOHHBIX TEXHOJIOTUH M SKOJIOTHYECKOTO MOHUTOPHHTA)

Kype 1,2 Cemectp 1,2,3,4

Y4eoOnblii niian Hadopa 2016 roaa v nocJjeayouux Jer.

3auer 4 cemecTp Aud. 3a4eT HE IPEeyCMOTPEH
Jk3ameH 1, 2, 3 cemectp

Tomck 2016
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1 BBepaeHue

®onp oneHounsix cpencts (POC) sBiseTcss MpUIOKEHWEM K pabodeil mporpamme
JUCLMIUIMHBL  (MPAKTUKM) M MPEACTaBIsET COO0M  COBOKYNHOCTb  KOHTPOJIBHO-
M3MEPUTENIbHBIX MaTEePHAIOB (TUIIOBBIC 3a/1a4M (3a/1aHus1), KOHTPOJIbHBIE PAOOTHI, TECTHI U
Jp.) U METOJOB UX MCIOJIb30BaHUs, PEAHA3HAUYEHHBIX JIJIS1 U3MEPEHUSI YPOBHS JOCTUXKE-
HUS CTYICHTOM YCTaHOBJIEHHBIX PE3YyJIbTaTOB OOYyUEHUS.

®OC no gucuuIuivHe (MPAaKTHKE) HCHOJB3YETCA MPU NPOBEICHUHM TEKYIIEro KOH-
TPOJISl YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALIMM CTYIEHTOB.

IlepeueHb 3aKperIeHHbIX 32 AUCHUILUIMHON (MPAKTUKOW) KOMIIETCHIIMN MPUBEICH B

Tabmune 1.

Tadauua 1 — [lepeyeHb 3aKpenJieHHbIX 32 IMCHUIIMHON KOMIIETEHIIM I

DopMyJTHPOBKA KOMIIETeH- | JTanbl GOPMUPOBAHUA KOMIIETEH-

Kon
110701 1107071

OIIK-1 CMoCcobHOCTL NpeACTaB/ISTh aAekear- JIOJDKEH 3HATh 0CHOBHBIC OHATHS H METOIBI
Hyt0 COBPEMEHHOMY YPOBHIO 3HaHUK pelIeHus 3a1a9 anre6psl, TeOMETPHHN, MaTeMaTHYe-
Hay4HyIO KapTUHY MMpa Ha OCHOBE CKOTO aHau3a, 00BLIKHOBEHHBIX JU(pepeHInalb-
3HaHWA OCHOBHbIX MONOXEHNN, 3aK0- HBIX YPaBHCHHIA, TCOPUH QYHKIHHA KOMIUIEKCHON
HOB 1 METO/OB ECTECTBEHHbIX HAayK U HEpEMEHHOMH, TeOpUU BEPOATHOCTEH U MaTeMaTuye-
MaTEMATUKN. CKOW CTaTUCTHUKHU UCIOJIb3YIOUIUXCS PU U3yUYECHUN

OIIK-2 CrnocobHOCTb BbISIBNSATb €CTECTBEHHO- O0IIETCOPETUUCCKUX U CIICHUATBHBIX TUCIUILINH U

Hay4HyI0 CYLHOCTb Npobnem, BOBHI:I- B HHYKEHEPHOMU NPaKTHKE,

KaloLmx B Xoae npodheccuoHanbHowm

[eSTeNbHOCTM, NPUBAEKATb ANS UX )_—[OJ'DKGH YMCTD npuMeHATs MaTEMAaTHIECKUE
peleHms COOTIBeTCTBleU.LMVI duanko- METOJIBI IS PEIICHHUS IIPAKTUIECKUX 3a0a4 M II0JIb-
MaTeMaTMueckuii annapat 30BaThCsl IPU HEOOXOJUMOCTH MaTeMaTH4eCKOH u-
TEpaTypoii,

)_—[OJ'DKGH BJIAICTh mMeronamu pemieHns 3aaa4d
anreOpbl, FEOMETPUH, MATEMaTHYECKOTO aHAJIH3a,
i hepeHInaNIbsHOr0 U MHTErPAJIbHOTO UCUHCTIe-
HUH, 1uddepeHranbHbIX ypaBHEHNH, TEOPUH
(yHKIHH KOMIDIEKCHOW TIepeMEHHOM, TEOpHHU BEpO-
SITHOCTEN ¥ MAaTeMaTHUYECKON CTaTUCTUKH.

2 Peasin3anusa KOMIETEHIUH

1 Komnemenyus OIIK-1

OIIK-1: cnoco6HocTb npepcTaBnsTh apeKBaTHYIO COBPEMEHHOMY YPOBHIO 3HaHWIA HayuHYH Kap-

TUHY MUpPa Ha OCHOBE 3HAaHUA OCHOBHbIX I'IOHO)KeHVIFI, 3dKOHOB U METOAOB €CTECTBEHHbIX HayK U Ma-
TEMAaTUKMN.

Js hopMupoBaHMS KOMIETEHIIMH HEOOXOAWMO OCYIIECTBHUTH DA ATAMoOB. JTambl (GOPMHUPOBAHMSA KOMIICTCHIIUH,

TIPUMEHAEMBIC JIJI OTOTO BUBL 3aHATHHI U HCIIOJIB3YEMBIC CPCACTBA OLICHUBAHUA IIPEACTABIICHBI B Ta6HI/IHe 2.
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Tabamua 2— Iransl GopMUPOBaHUS KOMIIETEHIIUM W HCIOJIb3yeMble CPeICTBA

OIICHUBAHUA

1. CocraB

3HaTh

YMmerh

Baagers

Conep:xkanue
ITANOB

3HaeT OCHOBBHI aNreo-
pBL, TEOMETPUH, Ma-
TEMaTHUYeCKOro aHa-
JIN3a, OOBIKHOBEHHBIX
nuddepeHImaIbHBIX
YpaBHEHUH, TEOPUU
GYHKIIMA KOMIUIEKC-
HOH IIEPEMEHHO,
TEOPUU BEPOSATHO-
CTEW U MaTeMaTHye-
CKOH CTaTHUCTHUKH,
UCTIOJTB3YIOIIHX CSI
pU U3y4YeHHI 0011e-
TEOPETUICCKHUX U
CHEIHAIbHBIX JHC-
[IUTUTAH U B UHXKE-
HEPHOU MpaKTUKE.

YMeer NpuMeHAThH
3HAHUS U3 00JIaCTH
anredppl, FEOMETPUH,
MaTeMaTU4eCcKOoro
aHanu3a, TuddepeH-
LHAJIBHOTO U UHTE-
IpajbHOrO UCYHCIIE-
Huii, mudepenim-
AJIbHBIX YPAaBHEHUH,
TeOpuH (PyHKITUH
KOMIUJIEKCHOM mepe-
MEHHOM, TEOpUHU Be-
pOSITHOCTEM, Mare-
MaTUYECKOU CTaTHU-
CTHKH, COOTBETCT-
BYIOLIIUM MaTemMaTu-
YECKHUH armapar s
OCBOEHMS APYTHX
JTUCLUILINH, peay-
CMOTPEHHBIX y4eO-
HBIM IIJIAHOM, U pe-
eHust npogeccuo-
HaJbHBIX 33/1a4.

Bitageer oCHOBHBIMM Me-
TOJaMM PELICHUs 3a1a4
anreOpbl, FreOMETPUH, Ma-
TEMAaTUYEeCKOIo aHajIu3a,
Qg depeHInaTbHOTO 1
UHTErpajbHOIO UCYUCIIE-
HUH, TUQepeHIraIbHbIX
ypaBHEHUH, TEOPUHU
(GyHKINN KOMITJICKCHON
IIepEeMEHHOI, TEOpHH Be-
pPOSITHOCTEM, MaTeMaTH-
YECKOM CTaTUCTUKH H CO-
OTBETCTBYIOLIMM MaTeMa-
THYECKUM arapaToM.

Buanl 3ansaTuit

o Jlexmuny,
e [IpakTnueckue
3aHATHS,

e KoHcynpranmuy;
e (CamocrosTenpHas
paboTa CTyAeHTOB

e [IpakTuueckue
3aHSTHUS,

e KoHcynbpranmu,

e BrmonHeHue
JIOMAIIHETO
3aJIaHMUA;

e (CamocrosTenbHas
paboTa cTyIeHTOB

e [IpakTuueckue
3aHATUS;

e KoHcynpranmu;

e BrimonHenne
WH]IMBUIYaJIbHOTO
3a/1aHuS,

e (CamocrosiTenbHas
paboTa cTyIeHTOB

HUcnogab3yembie
CpeACTBA OLlEHU-
BaHMS

e KonTponbHas
pabora;

e OrtBer Ha
KOJUIOKBHYME;

e DK3aMeH

e KoHTponbHas
pabora;

e Odopmienue
JIOMAIIIHETO
3a/laHus;

e KoHcnekr
Marepuana,
BBIHECEHHOTO Ha
CaMOCTOSITENIbHY
10 paboty

e DK3aMeH

e KonrponbHas pabora;

e  Odopmnenue u
3ammTa
WHAUBUAYAJIbHOI'O
3ajaHus;

e DK3aMeH

061111/16 XapaKTCPpHUCTUKU MoKa3aTeneil u KPUTCPUECB OLICHMBAHU KOMIIECTCHIMHU Ha BCEX dTaNax IMpUBCACHLI B Ta6J’II/IHG

CornacoBaHa Ha noptane N2 5520




Tabsmna 3 — O0uue XapakTepuCTUKH NOKAa3aTeseidl M KpuTeprueB OLeHUBAHUS
KOMIIETEHIMH 110 3TanamM

IHoka3areau u
KpUTEepUH

3HaTh

YMmerh

Baanern

OT1an4yHO (BBICO-
KWl YPOBEHDb)

OO0magaeT cucTeM-
HBIMU U TITyOOKHMMH
3HAHUSIMU B TIpe/ie-
Jlax U3y4yaeMou JIuc-
LHUILIMHBI C TIOHUMa-
HUEM T'PaHMI] IPUME-
HHUMOCTH

OOnanaer nuana-
30HOM IMPAKTUYECKUX
yMeHUH, TpeOyeMbIX
ISl pa3BUTHS TBOP-
YECKUX PELICHUH,
a0cTparupoBaHus
npobiem

Kontpomupyer BbIo-
HsieMYI0 paboTy, IPOBO-
JTUT OIEHKY BBITTOJIHCH-
HOU pabOThI, MOAUUIIN-
pyer aTambl  pabOThI

Xopomuo (0a30-
Bblil YPOBEHb)

OO0nmanaeT 3HaHUSAMU
OCHOBHBIX ITOHATHH
Ha YpOBHE OmIpeaee-
HUH M B3aMMOCBSI3EH
MEXIy HUMH B TIpe-
Jles1ax u3y4yaeMou
JUCLUILINHBI

Ob6nanaer nuarmaso-
HOM TIPaKTHYECKUX
yMeHUH, TpeOyeMbIX
JUISL peILIeHUs] TUIIO-
BBIX 33/1a4 C DJIEMEH-
TaMU MCCIICIOBaHUS

Onepupyer OCHOBHBIMU
METOJIaMH PEILICHUS 3a-
JTa4d U UCCIIeJOBaHUM

Ynosiaersopu-
TeJbHO (MOPOro-
Bblil YPOBEHb)

O0OnagaeT 3HaHUAMU
OCHOBHBIX ITOHSITHH
Ha ypOBHE Ha3BaHUU
1 0003HAYEHMH, all-
TOPUTMOB PEIICHUS
THUIIOBBIX 33124

OO0JtagaeT OCHOBHBI-
MU YMEHUSMH, Tpe-
OyeMBbIMHU JIJIsI BbI-
TTOJTHEHUS TTPOCTHIX
3a;maq

PaGoraer npu npsiMom
HAOJIIOCHUHN U KOHTPOJIE

DopMyIHpOoBKa NOKa3aTeNeil U KpUTepHUeB OLIEHUBAHUS JaHHON KOMIIETCHIIMU TIpUBeieHa B Tabnue 4.

Tabnuua 4 — [lokaszareu 1 KPpUTEPUH OLCHUBAHUSA KOMIICTEHIIMU HA 3TANAX

Iloka3arteau u

KpHUTEepHH

3HaTh

YMmeTh

Baagern

OT1an4HO (BBICO-
KHH YPOBEHb)

®  pacKpbIBaeT

CYIIHOCTh
MaTeMaTH4eCKUX
MMOHSTHUH,
MIPOBOJUT UX
XapaKTepUCTHKY;

® aHAJIU3HpPYET

CBs3U MCIKIY
pasiIndYHbIMU
Mar€MaTu4C€CKUM
U IOHATHAMU,

e 00OCHOBBIBAET

BBIOOp
MareMaTu4deCckKkoro
MeTo/Ia, TUIaH,
STallbl PCIICHUA

e CBOOOIHO

MIPUMEHSET
METO/IbI PELIECHHUS
3a/1a4 B
HE3HAKOMBIX
CUTYyalHsIX;

® yMeeT

MaTeMaTH4eCKU
MOKa3arh U
apryMEeHTUPOBAHO
J0Ka3aTh
TTOJIOKEHU ST
HA3y4aeMon
JTUCHUTITUHBL.

e CcBOOOAHO ONEpPUPYET

METOAaMHU U3y4aeMoil
JUCLUIUIUHBI;

e OpraHmsyer

KOJUIEKTUBHOE
BBITIOJTHEHHE PabOTHI,
3aTparuBaroIIeit
H3y4acemMyro
JAUCHUILIINHY,

e CcBOOOIHO BIAageceT

Pa3HBIMHU CIIOCOOaAMHU
MIPEICTABICHHUS
MaTeMaTH4€eCKOI
uH(pOpMaLIUU.
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3aJa4u.

Xopomo (06a30-
Bbli YPOBEHb)

®  JIaeT ONpEeICIICHHS

OCHOBHBIX
MMOHATHH U
MIPUBOJUT
MIPUMEPBI UX
MIPUMEHEHUS,

® J[IOHUMACT CBA3U

MEKY
pa3IUYHBIMU
MMOHSTHSIMH;

® aApryMEHTHpYET

BbIOOD MeTOnA
peLIeHU 334U,

® COCTaBJIACT IIJIaH

pEIICHUS 3a/1auH.

e crnocoOeH

pa3Iu4nATh
CTaH/IapTHBIE U
HOBBIE CUTYyalluU
IIpYU pelIeHUN
3aza4;

® yMeeT KOPPEKTHO

BBIPAXKATh U
apryMEeHTHPOBAaHO
00OCHOBEIBATH
ITOJI0KEHHUS
HA3y4aeMon
JIACLIUIUTHHEI.

® KPUTHYECKHU

OCMBICJINBACT
IMOJTY4YCHHBIC 3HAHUA,

e cmocoOeH paboTaTh B

KOJIJICKTUBE, 3aa4u
KOTOPOro 3aTparuBaroT

H3y4aeMyIo
JTUCLUTLITAHY.

Ynosiaersopu-
TeJbHO (MOPOro-
Bblil YPOBEHb)

® BOCIPOU3BOIUT

OCHOBHBIC (paKTHI,
AeH;

® PaCIliO3HACT

OCHOBHBIE
MaTeMaTHYeCKHE
OOBEKTHI;

® 3HACT aJIrTOPUTMBI

pereHus
TUIOBBIX 3a/ay.

¢ YMCECT IPUMCHSITH

aJITOPUTMBI
peuenus
TUIIOBBIX 3a/1a4 Ha
IIPAKTHKE;

® YyMCECT pa6OTaTB

CO CIIPaBOYHOMU
JIUTEPATYPOU;

e ymeeT 0pOpMIISTh

pe3yNbTaThl CBOCH
paboTHI.

® [IOAACPIKNBACT

pa3roBOp Ha TEMbI
M3y4yaeMou
JUCLUILIINHBI;

e BIIAJIECT OCHOBHOU

TEPMHUHOJIOTUEHN
M3y4yaeMou
JUCIUTIAHBI.

2 Komnemenyus OIIK-2

OIIK-2: cnocoOHOCTh BBISIBIISITh €CTECTBEHHOHAYYHYIO CYIIHOCTH IMPOOJIEM, BO3HHKAIOIINX B
Xo/ie MpodeCCUOHATBHON JIeSTeTbHOCTH, MPUBJIEKATh A UX PEIHICHUS COOTBETCTBYIOUIMHA (DU3HKO-

MaTeMaTH4eCKUI arrapar.
Jnst popMUpOBaHMSI KOMIIETEHIIMM HEOOXOIUMO OCYIIECTBUTBH Psl ATAroB. JTanbl (pOpPMHUPOBAHUS KOMIIETEHIINH,

MIPUMEHACMBIC JI 9TOT'0 BUbL 3aHATHH 1 HCIOJIB3YCMbIC CPCACTBA OLICHUBAHUA IIPCACTABJIICHBI B Ta6J'II/H_IG 5.

Tabmuua 5— Iransl popMupoOBaHMA KOMIIETCHIIMH U MCIIOJIb3yeMble CpPeIcTBa

OLICHUBaHUMA

2. Cocras 3HaTh Ymern Baaners
3HaeT OCHOBBI ared- | YMeeT NpUMEHSTh Brnaneer ocHOBHBIMU Me-
pBI, TEOMETPUH, Ma- 3HaHUS U3 00J1aCTh TOJITAMH PEIICHHS 33124
Conepmaﬂne TEMaTUYE€CKOTO aHa- anreOpbl, FTeOMETpUH, | anredpel, TeOMETPHH, Ma-
ITAIOB nm3a, OOBIKHOBEHHBIX | MAaTeMaTHYeCKOTO TEMAaTUYECKOTO aHaJIn3a,
muddepeHManbHbIX | aHanu3a, tuddepeH- | nuddepeHanTbHOrO U
YpaBHEHHIA, TEOPUU [IUATEHOTO U MHTE- WHTETPATHHOTO HCUHCIIE-
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(GyHKINH KOMITJIEKC-
HOM MEePEMEHHOM,
TEOpUHU BEPOSATHO-
CTEH U MaTeMaThye-
CKOM CTaTHUCTHKH,
MCIIOJIB3YIOLINXCS
py U3y4eHHi 00111e-
TEOPETUYECKUX U
CHEeIUAJIbHBIX JHC-
LUIUIMH U B UHXKE-
HEPHOMU IPaKTUKE.

TPaIbHOT'O UCYUCIIE-
Huid, Tudepenim-
aJIbHBIX YPaBHEHUH,
TeOpuH (PyHKITUH
KOMIUJIEKCHOM mepe-
MEHHOMH, TEOpUH Be-
pOSITHOCTEW, Mare-
MaTU4eCKOU CTaTH-
CTUKH, COOTBETCT-
BYIOIIMI MaTeMaTH-
YECKUH armapar s
OCBOEGHHUS APYTUX
JTUCHUIUINH, TPey-
CMOTPEHHBIX yueo-
HBIM TUTAHOM, U pe-
meHus mpodeccuo-
HaJbHBIX 33/1a4.

HUH, TuQepeHIraIbHbIX
ypaBHEHUH, TEOPUU
(GyHKINN KOMITJICKCHOM
IIEpEMEHHOM, TEOpHH Be-
pOSITHOCTEM, MaTEeMaTH-
YEeCKOM CTaTUCTUKH U CO-
OTBETCTBYIOIIMM MaTeMa-
TUYECKUM alrapaToM.

Buaebl 3anaTuit

o Jlexuuny,
e IIpakTnyeckue
3aHATHS,

e KoHcynbranuu;
e CamocrosgrenbHast
paboTa CTyAeHTOB

e [IpakTuueckue
3aHATHS,

e KoHcynpraumu,

e Brmoanenue
JIOMAIITHETO
3aJIaHu;

e (CamocrosTelbHas
paboTa CTyIeHTOB

e [IpakTuueckue
3aHATHS,

e KoHcynpraumu;

e Brmoanenue
WHIUBUTYaJIbHOTO
3aJIaHus;

e CamocrosTelnbHas
paboTa CcTyIeHTOB

Hcnoab3yembie
CpeacTBA OLCHU-
BAHUA

e KoHTposbHas
pabora;

e OrtBer Ha
KOJUIOKBUYME;

e DK3aMeH

e KoHTposbHas
pabora;

e  Odopmienue
JTIOMAIITHETO
3a/IaHMS;

e KoHcnekT
Marepuana,
BBIHECEHHOTO Ha
CaMOCTOSITENIbHY
10 paboty

e DK3aMeH

e KonrponbsHas pabora;

e  Odopmnenue u
3ammTa
UHAUBUAYAJIbHOI'O
3aaHus;

e DK3aMeH

O6H_II/I€ XapaKTCPpHUCTUKU MoKa3aTeneil u KPUTCPUECB OLICHMBAHU KOMIICTCHIMHU Ha BCEX dTAllaX NPUBCICHBI B Ta6J'II/II_[C

6.

Taonuna 6 — O01mKe XapakTepUCTUKH MOKa3aTeJeil 1 KPpUTEepHeB OLleHNBAHUS
KOMIIETeHIMH 110 3TAnaM

Iloka3areau u
KPUTEPUH

3HAThH

YMerh

Biaagern

OTiau4HO (BBICO-
KHH YPOBEHb)

OO0nanaer cucteM-
HBIMHU U TNTyOOKHUMH
3HAaHUSMU B IIpeJie-
J1aX U3y4aeMou Juc-

OO0agaeT quarma-
30HOM IPAKTUYECKUX
YMEHHH, TpeOyeMbIX
JUISL Pa3BUTHUS TBOP-

Kontpomupyer BbIno-
HsIEMYIO PaboTy, IPOBO-
JIAT OIICHKY BBITIOJTHEH-
HO paboTel, MOAUDUIIN-
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[IUTUTMHBI C IOHUMa-
HUEM TPaHUI] TPUMe-
HUMOCTH

YECKUX PELICHUH,
abCTparupoBaHus
npobiem

pyer aTambl  paboThI

Xopomo (0a30-
Bblil YPOBEHb)

O0nanaeT 3HaHUAMU
OCHOBHBIX ITOHSITHH
Ha ypOBHE ompeene-
HUM U B3aUMOCBSI3CH
MEK]ly HUMH B TIpe-
Jienax u3ydyaeMon
JMCIUTLIMHBI

OO0agaeT quarmaso-
HOM MPAKTUIECKUX
YMEHH, TpeOyeMbIX
JUTSL PEIICHUST TUTIO-
BBIX 3a/a4 C dDJIEMEH-
TaMU UCCIEIOBAHUS

Onepupyer OCHOBHBIMH
METOJaMH pPEeIIeHUs 3a-
J1a4d U UCCle0BaHUN

Yanosiersopu-
TeJbHO (IOporo-
Bbli YPOBEHb)

OO0nanaer 3HAHUSIMU
OCHOBHBIX ITOHSTHI
Ha YPOBHE Ha3BaHMI
1 0003HAaYEHUH, aj-
TOPUTMOB PEIICHUS
THUIIOBBIX 33724

OO6nanaer OCHOBHBI-
MH YMEHHSIMH, Tpe-
OyeMBbIMH JJTSI BbI-
MOJTHEHHSI TPOCTHIX
3a7a4

Paboraer npu npsiMmom
HaOJIOICHUU U KOHTPOJIE

<I>0pMmep0BKa MoKasareyiei u KPpUTCPUCB OLICHUBAHUS ,Z[aHHOI>'I KOMIICTCHIIUU IIPHUBCACHA B Ta6J'II/ILIe 7.

Taomuua 7 — [loka3aresu U KpUTEPUM OLICHMBAHUS KOMIIETEHIIMH HA ITAanax

Iloka3areau u

KpUTEepUn

3HaTh

YMmerh

Baanern

OT1an4HO (BBICO-
KHH YPOBEHb)

® packphbiBaeT

CYILLIHOCTb
MaTeMaTHUIeCKUX
MOHATHUH,
MIPOBOUT UX
XapaKTEepUCTUKY;

® aHAJIN3HUPYET

CBs3U MCKIY
pa3jInIHbIMU
MaT€MaTn4€CKuUM
U IIOHATUSAMU,

e 00OCHOBEIBAET

BBIOOD
MareMaTu4ecKoro
METo/Ia, TUIaH,
ATaIbl peleHHs
3a1a4u.

e CBOOOIHO

IIPpUMCHACT
MCTOJbI PCIICHUA
3aJa4 B
HE3HAKOMBIX
CUTYyallUAX;

® yMmeer

MaTeMaTU4eCKH
1I0Ka3arh U
apryMEHTUPOBAHO
J0Ka3aThb
TTOJIOKEHUS
H3y4aeMoi
JUCLUTIIINHBL.

e CcBOOOIHO ONEpPUPYET

MCTOJaMH HSy‘I&GMOﬁ
JUCIHHUITIINHBI,

® OpraHu3syer

KOJUIEKTUBHOE
BBITIOJTHEHHE PabOTHI,
3aTparuBarolen

U3y9aeMyro
THMCIUILIIHHY;

e CcBOOOIHO BIagceT

pa3HBIMU cIIocOOaMu
MIpe/ICTaBICHUS
MaTeMaTH4eCcKon
nHpopmanuu.

Xopomuo (0a30-
Bblil YPOBEHb)

® J1aCT ONpPCACIICHUSA

OCHOBHBIX
MMOHATHH U
MIPUBOJUT
MPUMEPBI UX
MPUMEHEHNS,

® JIOHHMMACT CBA3HU

MEXIY

e CrocobeH

pa3IuUTh
CTaH/apTHBIE U
HOBBIE CUTYaI1
IIPU pELICHUN
3azay;

® yMEET KOPPEKTHO

BbIpAXKaThb U

® KPUTHYCCKU

OCMBICIINBACT
ITOJTYYCHHBIC 3HAHUSA,;

e crnocobeH paboTarh B

KOJIUJICKTUBE, 3a1a4u
KOTOPOI'0O 3aTparuBarOT

U3y9aeMyro
JTHMCIUILTHHY.
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COCTAaBJISIET TUIaH
pelIeHUSs 3aJ1auH.

pa3IuYHBIMU apryMeHTHPOBAaHO
HOHATUSIMY; 00OCHOBBIBATh

® aApryMEHTHPYET IIOJIOKCHHS
BbIOOP MeTOaA n3y4aeMon
pelLeHus 3a1a4H; JVCLUIUIAHBL.

THUIIOBBIX 3aJa4.

YMEET IPUMCHATH

pe3ynbTarhl CBOEH
paboTHI.

® BOCIPOU3BOIUT
AITOPUTMBI
OCHOBHBIE (aKThlI, HOIIEPIKUBAET
) peuieHus
uaeu; pa3roBop Ha TEMbI
TUIIOBBIX 3a/1a4 Ha .
®  pAaCIO3HAaeT H3y4aemoit
yI[OB.]IGTBOpI/I- p MIPAKTHUKE; Y
OCHOBHBIE JUCLHUTIINHBI;
TeJIbHO (IIOPOro- yMeeT paboTarh .
. MaTeMaTH4eCcKue 0 CLPABOIHOI BJIAJICET OCHOBHOM
BBIi YPOBEHb) O0O0BEKTHI; P . TEPMHUHOJIOTUEN
JIUTEpaTypou; .
® 3HAET aJTOPUTMBI HU3y4aecMOu
ymeeT opopMIIsITh
perieHus JUCLUTIIUHBL.

3 Tumnossbie KOHTPOJIbHbIE€ 3dJdHHUA

I[J'Iﬂ peaan3anu BbIICICPCYNCICHHBIX 3a4a4 O6y‘I€HI/I$[ HCIOJIB3YIOTCS CIICAYIONNC MATCPpUaJIbl:

—  TUIOBBIE KOHTPOJBHBIE 3a/IaHUsl WM UHbIE MaTepuajbl, HEOOXOIUMBIE JJIsl OLEHKU 3HAHWUH, YMEHUN, HABBIKOB U (MJIH)
OMbITa  JICATCIBHOCTH, XapaKTEPU3YIOIIUX dTambl (OPMHUPOBAHUS KOMIICTCHIIMH B  MpOIECCe  OCBOCHHS
00pazoBaTeIbHON IPOTPaMMBbI, B COCTaBE:

Kontpoabhas padora:

Cemectp 1

KonrponbHas pabora Nel «KoMIuiekcHble yuciay.

KonrtposabHas pabora No2 «CkansipHOE, BEKTOPHOE U CMEIIaHHOE NTPOU3BEICHHE)
KonTponbnas pabota Ne3 «lIpsimast Ha miockocTH. [1nockocts. IlpsMas B mpocTpaHcTBe»
KonrtponbHas pabora Ne4 «Ilpenen GpyHKmm»

Kontponbnas pabora No5 «IIpounzBognas GyHKIIHN

KonTponbHas padota Ne6 «HeonpenenéHHbll HHTErpay»

KonrtponbHas pabora No7 «OnpenienéHHbIH HHTErpa»

NnauBuayanbHoe 3aganue «JIuHeitHas anredpay

V(N[O B[WIN|F-

Cemectp 2

1 | Kontponbnas pabota Nel «HucnoBbie # QyHKIIMOHAIBHBIE PSIBDY

2 | KonrponbHnas padora Ne2 «Teopust HyHKIUI KOMILIEKCHOTO TIEPEMEHHOTO»
3 | KorrpompHas padora Ne3 «IIpeobpazoranue Jlamracay.
4

Ko/10KkBUYM «Ananutnueckue pynkuuu. Ocobble Touku, nx knaccuduxarms. BoraeTsi)

Cemectp 3

1 | KonrponbHas pabora Nel «KpaTHble HHTETrpasbD.

2 | KonrponpHas pabora Ne2 «DeMeHTBI TCOPUH IO

3 | KorrpompHas padora Ne3. «/luddepeHnnanbabie ypaBHEHUS TIEPBOTO MOPSTKAY»

4 | KontponpHas pabota Ne4. «/{uddepenimanbbpie ypaBHEHUS BBICIIUX MOPAIKOB. CHCTEMBI

T depeHIMaNbHbIX YpaBHEHUIN
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| B | Ko110kBHYM «71€MEHTHI TEOPUH TTOJISD»

Cemectp 4

1 | KontpoasHas pabora Nel «Ciydalinple COOBITHSI 1 OCHOBHBIC ITOHSATHS TEOPHH BEPOSATHO-
CTEI.

2 | KonrponbHas pabora No2 «CnyuaiiHbie BEJTHUUHBD)

3 | UupuBuayanbHoe 3aganue «CiayyaiiHble COOBITHSI U OCHOBHBIE IMIOHSTUSI TEOPUH BEPOSITHO-
CTEl»

4 | MuauBuayaabHoe 3aaHue «CiydaifHbIe BETUIUHBI

BbinojiHeHHE TOMAIIIHEr0 3a1aHMUI:

Cemectp 1

1.
2.

RRoo~NoG R

13.

14.
15.

16.
17.
18.
19.
20.

21.
22.
23.
24,
25.
26.
27.

28.
29.

30.

0.
1.
12.

Onpenenurens MaTpULlbl BTOPOTO U TPETHErO NOPSAKA.

JIuneninble npocTpancTBa. JInHeHast 3aBUCUMOCTb. Pa3MeEpHOCTh JTMHEMHOTO MPOCTPAHCTBA.
ba3zuc u koopuHATEI.

[IpocTpaHCTBO KOMIUIEKCHBIX YHceN. AlreOpandeckasi, TPHrOHOMETPUYECKas U TIOKa3aTeabHast
(hopMBI 3anucu KOMIUIEKCHOTO uncia. Onepainuu HajJ KOMIUIEKCHBIME unciiaMu. [loarotoska k
KOHTPOJIbHOI padote Nel (45 MunyT).

Uucnoble NOCIE0BATENBHOCTH.

[Ipoekius reomeTpuyecKoro BeKTopa Ha ock. JlekaptoB 6a3uc. Cucrtema KOOpAUHAT.

Hucnosble OCIEN0BATENBHOCTH. PacKpbITHE HEOIIPEAEIEHHOCTEN.

CkansipHO€ NPOU3BEICHUE.

[TocnenoBarenbHOCTH HAa KOMILIEKCHOM IJIOCKOCTH.

BekropHoe npousseneHue.

[Ipenen yukumm.

CwmenianHoe MpOU3BE/ICHNUE.

[Mpenen dynkuu. [TepBeiii U BTOpPO# 3aMedaTenbHbIe peaeibl. [1oAroToBKa K KOHTPOJIbHOI
pa6ore Ne2 (45 MuHyT).

Matpuubl u aeiictBus Haa HuMuU. OmnpenenuTeslb MaTpULbl YETBEPTOro nopsiika. Beruncienue
onpeaenuteneid. Panr marpuisl. CucteMbl TMHEHHBIX anredpanueckux ypaBHeHui. Knaccudu-
kanus cucteM. [IpaBuio Kpamepa (MHAUBUAYaJIbHOE 3a]aHKe).

[Ipenen hynKIUN.

Pemenue HeonpenenéHHbIx cucreM MetosioM 'aycca. CTpykTypa oOIIero pemeHus, 4acTHOe pe-
nmeHre. OJHOpPOJIHBIE CHCTEMBI JIMHEWHBIX ypaBHeHUil. dDyHIaMeHTalbHAs CUCTEMa PEIICHUI
(maamBHUaYyaIbHOE 3a1aHKe). [I0Ar0TOBKA K KOHTPOJILHO# padore Ne3 (45 MuHyT).
HenpepriBHOCTH QyHKITUY.

OOGpartHast MaTpulia. PerieHne MaTpUYHBIX ypaBHEHUI (HHIMBUAYAIbHOE 3a1aHHIE).
Hudbdepenumpyemocts u nuddepeniman Gynkuu. [IponsBogHas GyHKINUH.

[IpsiMast TMHUA HA MIIOCKOCTH.

[IpouzBoanas pyukmuu. 'eomerprdeckuit U GU3NUECKUN CMBICT TPOU3BOAHON. TeXHUKA BBIYUC-
JIEHUS IPOU3BOHBIX.

[ImockocCTs.

TexHnKa BBIYMCIECHUS IPOU3BOJHBIX.

[Ipsimast muuus B mpocTpancTBe. [loaroToBKa K KOHTPOJABLHOM padore Ned (45 MUHYT).
[TpouzBoaHas koMo3uMK GyHKIKUU. TeXHUKA BEIYUCICHHS TPOU3BOIHBIX.

ITpouzBoaHbie U MU HepeHIaTbl BEICIIMX MOPSIKOB.

YacTHble TPOU3BOIHEIE.

HuddepenurpoBanue komno3uuuu GyHkiuil. [IonroToBka Kk KOHTPOJAbHOM padore N5 (45 mu-
[Ipon3BoaHas o HanpasieHUo. [ paaueHT.

[lepBoobpaznas. Heonpenenennsiii unterpan. [Ipocreiimue cpoiictBa. [IpaBuna uHTErpupoBa-
Hus. Tabnauia uHTerpanoB. MeToy MHTEIpUPOBAHUS IO YACTSAM, 3aMEHa TePEMEHHOM.
[Ipocreiiime npoOu U ux MHTErpupoBaHue. MlHTerpupoBanue paunoHaabHbIX (pyHKIMHA. VHTET-
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31.

32.

33.

34.
35.

pupoBaHue (QYHKUHN, palMOHAJIBHBIX OTHOCUTEILHO TPUTrOHOMETpuuecKkux. MHTerpupoBaHue
MPOCTEHIINX UpparroHanbHOCTeH. [IoAroTOBKa K KOHTPOJIbHOI padoTe Ne6 (45 MuHyT).
TexHuKa BBIYMCICHUS HEONIPEIEIEHHBIX NHTETPATIOB.

Onpenenennsblii uaTerpai. Kinaccel naterpupyemsix GpyHkiuii. CBOHCTBa ONpeaeIeHHOTO HHTE-
rpana. MaTerpan kak GyHKIHS OT €ro BepxHero (HrwkHero) npeaena. @opmyna HetotoHa - Jleio-
HULA.

WNHTterpupoBaHue 1o 4acTsM U 3aMEHa IEPEMEHHOM B ompeieIeHHOM uHTerpaie. [loaroroska k
KOHTPOJIbHOI padore Ne7 (45 MunHyT).

TexHuKa BBIYMCIICHUS ONPEACIEHHBIX HHTEIPAJIOB.

KpuBonuHelinbie uaTErpaisl 1o ajivHe 1yru. CBOMCTBa, BBIUKUCICHUE, IPUMEHEHUE.

36. KpuBonuHeiinble HHTETpabl 110 KoopauHaTtaMm. CBOHCTBA, BEIYUCICHHIE, IPUMEHEHHUE.
Cemectp 2

1. HecoOcTBeHHBIC HHTETPAIIHI.

2. Yucnossie paasl. CXOAMMOCTb U CyMMa psijia. AOCONIOTHAS M YCIOBHAs CXOAMMOCTh. Heobxonu-
MOE€ yCJIOBHE CXOJUMOCTH.

3. TlpusnHaku abcomoTHOM cxonuMocTh. [ToaroToBka K KOHTPOJILHOI padoTe Nel (45 MunyT).

4. ®yHKuMoHaNbHBIE psAabl. O0NIACTh CXOIUMOCTH.

5. Crenennsle psabl. Teopema AGens.

6. Psan Teiinopa.

7. Psan Jlopana.

8. IIpomsBoaHas GyHKIMU KOMILJIEKCHOI'O IEPEMEHHOTO.

9. Huterpan ot pyHKIIMN KOMIUIEKCHOTO ITEPEMEHHOTO.

10. Ananutnueckue pyHkuu. Hynu ananutuyeckoit pyHKIuu.

11. Oco0ple ToukH, UX KiaccuuKarus.

12. Beruetsl. OcHOBHas TeopeMa O BblueTax. Boruncinenue BerueroB. [1oAroToBka K KOHTPOJIbHOM
padore Ne2 (45 MuHYT).

13. lloaroTroBKa K KOJNJIOKBUYMY «AHanuTHueckue GpyHkuuu. OcoOble TOUKU, UX KIACCU(PUKALIUS.
Beruersi»

14. TIpeobOpa3zoBanue Jlamnaca.

15. IlpeoGpa3oBanue Jlamnaca. OcHOBHBIE CBOMCTBaA IpeoOpa3oBanus Jlamnaca. 300paxenue ne-
PHOIMYECKOTO OPUTHHAIA.

16. JIuneitnsle muddepeHanbHble YpaBHEHUS C TOCTOSIHHBIMU KO3 uureHTamMu. Pemenre 3agaun
Komm onepanronnsiM MeToioM. [ToaroroBka Kk KOHTPOJILHOI padoTe Ne3 (45 MuHyT).

17. Psanpb1 Oypee.

Cemectp 3

1. Tpuronomerpnueckuii psg Pypse.

2. PasnoxeHue B psJl IO OPTOTOHATIBHBIM (PYHKIIUSAM.

3. JIBOIHOW MHTETrpaJl, €ro BHIYUCICHNE B IEKaPTOBBIX KOOPIMHATAX.

4. JIBOWHOI MHTETrpa, ero BHIYUCICHUE B IEKAPTOBBIX KOOPUHATAX.

5. 3amMeHa IMepeMEeHHBIX B IBOMHOM HHTeTpaje. [lepexo K moisspHbIM KOOpHMHATAM.

6. 3ameHa epeMEeHHBIX B IBOMHOM uHTerpaie. [lepexosa K moaspHbIM KOOpAUHATAM.

7. TpolHOM MHTErpai, ero BEIYUCICHUE B JEKAPTOBBIX KOOPAUHATAX.

8. TpoitHO#t MHTETpa, ero BEIYUCICHHE B IEKAPTOBBIX KOOPIUHATAX.

9. 3ameHa NepEeMEHHOW B TPOMHOM MHTETpae.

10. 3aMeHa NepeMeHHON B TPOMHOM HHTETpaje.

11. Tlepexoa Kk UMIUHAPUYECKON U chepruecKoil cucTeMe KOOpAUHAT.

12. Tlepexoxa K HIMIMHAPUYECKON U cheprudecKoil cucteMe KOOpAUHaT.

13. [ToBepXHOCTHBIC MHTETPAIIBI IO IJIOIATH TIOBEPXHOCTH.

14. TToBepXHOCTHBIE MHTETPAJIBI 10 MJIOIIATU TOBEPXHOCTH.

15. IToBepXHOCTHBIE MHTETPANIBI IO KOOPAUHATAM.

16. IToBepXHOCTHBIE HHTETPAIBI 10 KOOPIUHATAM.
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17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.

30.
3L
32.
33.
34.
35.

36.

&

© N oo

10.

11.

12.
13.

14.

15.

16.

17.

®opwmyna ['puna.

Croxkca u Octporpaackoro.

[ToaroroBka K KOJUIOKBUYMY.

[ToxroroBka Kk KOHTpOJIbHOU padoTe Nel.

Teopus nons. CkansgpHble U BEKTOPHBIE NOJIs. ['pagueHt.

ITotok BekTOpHOrO 10JIs Yepe3 noBepxHocTh. Popmyna Octporpanckoro. Juseprenuusi.
Hupxynsuus BekropHoro noist. ®opmyna Crokca. Buxpb BEKTOPHOTO MOJIS.

IToaroroBka K KOJNIIOKBHYMY «DJIEMEHTHI TEOPUU IO

Juddepennmanbapie ypaBHEHHS TIEPBOro nopsiaka. [loaroroBka K KOHTpOIbHOM padoTe No2 .
VYpaBHEHUSI ¢ pa3AeIAOILUMUCS IEPEMEHHBIMU.

JIuneiiHble ypaBHEHUS.

YpaBHeHU B MOJIHBIX U depeHranax.

YpaBHEeHUsI BBICHIMX TOPSAAKOB, TOMYCKaOIIMEe MOHKEHUE nopsiaka. [1oarotroBka Kk KOHTPOIIb-
HOI paboTe Ne3.

Jluneitnoie nuddepeHanpHble ypaBHEHUS MOPsIKa N.

OpnaopoHbie MHHEWHBIE TUddepeHIMaTbHbIC YPaBHEHUS TOpsaKa N.

Heonnopoansie nuneiinsie nuddepeHnuanbable ypaBHEHUS TOpsiaka N.

Heonnopoansie nuHeliHbie nuddepeHuanbHble YpaBHEHUS TOpsiIKa N.

Cucremsl quddepeHnranbHbIX ypaBHeHHH. [loAroTroBka k KOHTpoIbHOM paboTe No4.
OmHOPOTHBIC CUCTEMBI JIMHEUHBIX AU PEPECHINATBHBIX YPABHCHUN C TIOCTOSTHHBIMU KO3 PUIH-
EHTaMH.

HeonHopoanbie cucTeMbl TMHEHHBIX TU((epeHITNATBHBIX YPaBHEHUH C IIOCTOSHHBIME K03 du-
[UEHTaMH.

Cemectp 4

[TonsaTue cnyvaiinoro sxcnepumenta. [lonstae cooprtus. Kinaccudukanus cooprtuii. Onepanmii
HAaJl COOBITUSIMU.

[ToHsiTHE BEPOSITHOCTH COOBITHUS. 3a7aun Ha KJIIACCUYECKOE ONPEIEIIEHUE BEPOATHOCTH.

ITonsATHE BepoATHOCTH COOBITHA. 3aaUll HA TEOMETPUUYECKOE OIPEIeIIEHIE BEPOSATHOCTH.

VY cnoBHbIE BEPOSITHOCTH. 3aBUCUMBIE U HE3aBUCUMBIE COObITHS. DOpMyIia yMHOKEHHS BEPOSITHO-
crer. PopMmyiia CII0KEHHUS BEPOATHOCTEM.

®opmyna noaHoM BeposTHOcTH. PopMmyita baiteca.

Cxema ucnbitannii bepuymm. @opmyna beprymnn.

[ToaroroBka k KOHTpoJabHOU padoTe Nel.

OpnHOMEpHBIE TUCKPETHBIE CIIy4aiiHble BEIMUUHBL. Psaj pacnpenenenns. YncnoBble XapakTepy-
CTUKH TUCKPETHOM CIIy4alHOMN BEIUYHHBI.

OyHKIUA pacnpeielIeHUs OJHOMEPHON CIIy4aiiHOW BEJIMYUHBI U €€ cBolcTBa. [lmoTHOCTH pac-
MIPEACIICHUs] OJHOMEPHOM CIIy4ailHOM BEJIMYMHBI U €€ CBOMCTBA.

Maremarnueckoe oxxunanve. Mozaa, MeMaHa, KBaHTUIIb CIIy4ailHOWM BeIMYUHEL. Jlucnepeus ciy-
YalHOU BeNMYUHBI. MOMEHTBI ClIy4allHON BEJIUYMHBI.

bunomuansHoe pacnpenenenue. Pactipenenenue Ilyaccona. IlokazarensHoe pacnpenencHue.
HopMmanbeHoe pacnipenenenue.

ITonsATHE NBYMEPHOU TUCKPETHOM CIIy4ailHOM BEJIIMYMHBI U €€ MaTpULIa PaCIIPEIEICHU.
@yHKIUA pacnpereseHnss MHOTOMEPHOH CIIy4ailHOM BEIMYHHBI U €€ cBoMCTBA. IInoTHOCTE pac-
IIPEACIICHNs CUCTEMBI CIIy4alHbIX BEJIMYUH U €€ CBOMCTBA.

XapakTepuCTUKU CBSA3M JIBYX cily4ailHbx BennunH. KoBapuarus u ko3 GuurueHT Koppensuuu.
Heo6xoanMoe yciaoBre HE3aBUCUMOCTH ClTydaiiHbIX BennuuH. CBoiicTBa ko3 duumenta koppe-
nsaund. [lonsitue perpeccun.

[TonroToBka Kk KOHTPOJIBHOU paboTe Ne2.

[Tonstue Be16OpKH. [IpocTeiimue crmoco6sr 00pabOTKK BEIOOPKH. DMIUpHUecKas (yHKIIHS pac-
npeneneHus. BeiOopouHble mapaMeTpsl pacripeieeHus.

[TonsiTre oneHkH ynciaoBoro mapamerpa. TpeboBanus k oreHke. OIleHKa MaTeMaTUYECKOTO 0K M-
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JAHUS U TUCTICPCHH.

TeMbl JUISI CAMOCTOSITEILHOI PA0OThI:

Cemectp 1

1. Omnpenenurenb MaTpULbl BTOPOTO U TPETHETO MOPSIKA.

2. Jlunelinble mpocTpaHcTBa. JIMHEWHAs 3aBUCUMOCTh. Pa3MepHOCTh TMHEHHOTO MPOCTPAHCTRA.
basuc u koopauHaTsl.

3. IIpocTpaHCTBO KOMITIEKCHBIX 4Hcel. AnreOpandeckas, TPUTOHOMETpUYECKass U MOKa3aTelbHas
(opMBI 3aITMCH KOMITJIEKCHOTO yncia. Onepaniy Hal KOMIUIEKCHBIMU YHCIIAMH.

4. Yucnosble 110CIE0BATEILHOCTH.

5. Ilpoexuus reoMeTpUYECKOro BEKTOpa Ha ocb. JlekapToB O6a3uc. Cucrema koopauHar. CkanspHoe
IIPOU3BEJICHUE.

6. UwucroBsie MOCIeA0BaTEILHOCTH. PacKphITHE HEOTIPEIETIEHHOCTEH.

7. BekropHoe IIpou3BeeHUE.

8. TlocnenoBaTenbHOCTH HA KOMIUIEKCHOM IIIOCKOCTH.

9. BektopHOe npousBeJcHHUE.

10. [Mpenen ¢pyHkuny.

11. CmemanHoe MPOU3BEICHUE.

12. ITpenen gynkuuu. IlepBbiii 1 BTopoii 3ameyaTenbHble Ipeaebl.

13. Marpuus! u aeiictBus Haja HUMU. OnpeaenuTenab MaTpHUIbl YETBEPTOro mopsiaka. MuUHOp u an-
reOpandeckoe nononHeHue. Boruncnenue onpenenuteneil. Panr marpuisl. CucTeMbl JIMHEHHBIX
anreOpandeckux ypaBHeHuil. Kimaccudukanus cuctem. I[lpaBuno Kpamepa (uHauBuIyanbHOE
3a7aHue).

14. Tlpenen GpyHKIHH.

15. Pemenue HeomnpenenéHHbIX cucteM MeTosoM 'aycca. CTpykTypa oOIIero peueHus, 4acTHOe pe-
nieHre. OJHOpPOJIHBIE CHCTEMBI JIMHEWHBIX ypaBHeHuil. dDyHIaMeHTalbHAs CUCTEMa PEIIECHUM
(MHIMBUIYaTBHOE 3a/IaHUE).

16. HempepbIBHOCTD (hYHKITUH.

17. OGparnasa matpuua. Penienne MaTpUyHbIX ypaBHEHUH (MHAUBUAYAIBHOE 3aJaHUE)..

18. Tuddepenuupyemocts u nuddepennman Gpynkuuu. [Iponzsoanas GyHkuuu.

19. [IpsiMast TMHUS HA TUIOCKOCTH.

20. IIpousBoaHas ¢pyHkuuu. ['eomerpuueckuit 1 pU3MUECKUI CMBICT TPOU3BOAHOM. TeXHUKa BBIYMC-
JICHUS IPOU3BOHBIX.

21. TInockocTb.

22. TexHUKa BBIYUCICHHUS TPONU3BOIHBIX.

23. [Ipsimast TMHUS B IPOCTPAHCTBE.

24. TIpon3BoaHast KOMITO3UIMH (QYHKIMH. TeXHUKa BEIYMCICHUS TIPOU3BOIHBIX.

25. [IpousBoanble U nuddepeHanbl BBICIINX MOPSIKOB.

26. YacTHbIe TPON3BOIHEIE.

27. Iuddepenunpopanue komno3uuuu GyHkuuii. [IpouszBoanas no HamnpasieHuto. ['paanueHT.

28. [lepBooOpasnas. Heompenenenusiii unTerpain. IIpocreitmue cpoiictBa. IlpaBmia mHTErpHpOBa-
Hus. TaOnuua naTerpanoB. Meroa UHTErPUPOBAHHUS 10 YACTSAM, 3aMEeHa IEPEMEHHOM.

29. [pocteiimme nqpodu M MX UHTErpUpoBaHue. MHTErpupoBaHue pannoHanbHBIX (pyHKIMA. HTET-
pupoBaHue (QyHKUMH, palMOHaJIbHBIX OTHOCUTENIBHO TPUTOHOMETpUYecKux. MHTerpupoBaHue
MIPOCTEUIINX UPPALUOHATBHOCTEM.

30. TexHWKa BBIYUCICHHS HEOTIPEICIEHHBIX HHTETPAJIOB.

31. Onpenenennsrii maTerpait. Kiaccs! mHTErprpyeMbix ¢pyHknnid. CBOWCTBa OMPEACTICHHOTO HHTe-
rpana. MlHTerpan xak GyHKIMS OT ero BepxHero (HuxHero) npenena. @opmyna Hetotona - Jleit6-
HUIIA.

32. nTerpupoBaHue 1o 4acTsIM U 3aMEeHa IIEpEMEHHOM B ONpe/IeIEeHHOM HHTErpae.

33. TexHUKa BHIYUCICHUS ONPEICIEHHBIX HHTETPAJIOB.

34. KpuBonuHeiiHble HHTErpaibl 10 JUIMHEe Ayru. CBOWCTBA, BHIYMCIIEHUE, TPUMEHEHHE.

35. KpuBonuHeliHbIe HHTETpaNbI 110 KoopauHaTaM. CBOHCTBA, BBIYHCICHHE, IPUMEHEHNE.
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Cemectp 2

1. HecoOcTBeHHBIC HHTETPAIIHI.

2. Yucnossie paasl. CXOAUMOCTb U CyMMa psiia. AGCOTIOTHAS U YCIOBHAsI CXOAUMOCTh. Heoo-

XOJIUMO€ YCIIOBUE CXOJAUMOCTH.

[Tpu3Haku abCONOTHON CXOAUMOCTH.

[ToaroroBka Kk KOHTPOJILHOM pabote Nel.

@OyHKIIMOHANBHBIE psiibl. O0IacTh CXOAMMOCTH.

Crenennsie psaasl. Teopema AGens.

Pap Teinopa.

Psn Jlopana.

[Tpou3BoaHast GYHKIUU KOMIUIEKCHOTO ITEPEMEHHOTO.

0. MuTerpan ot pyHKIHMH KOMIUIEKCHOTO IEPEMEHHOTO.

11. Ananutnueckue Gpynkun. Hynn ananutiuaeckoit GyHKIHH.

12. OcoOble TOUKH, UX KIacCUDUKAITHU.

13. Beruetsl. OcHOBHasi TeopeMa O BbiueTax. Berancnenue BeraetoB. [IpeodpazoBanue Jlamnaca.

14. TIpeo6pazosanue Jlammaca. OcHOBHBIE CBOMCTBa npeoOpazoBanus Jlamnaca. M3o0pakenue
MEPUOINIECKOTO OPUTHHAIA.

15. Jluneitnsle nuddepeHnuanbHbe YpaBHEHHS ¢ MOCTOSHHBIME KO3 uninentamu. Pemenue 3a-
naun Ko onepannorabiM MetofoM. MaTerpaist J{roaMens u ux mpuMeHEHUE K PeIICHUIO
TUHENHBIX TuddepeHIanbHbIX YpaBHEHUH ¢ MOCTOSHHBIME K03 QHlIneHTaMu.

16. Psns1 @ypee.

B ©OoNO O AW

Cemectp 3
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22.
23.
24.
25.
26.

Tpuronomerpuueckuit psa Oypee.

Pa3noxxeHue B psiji 10 OPTOrOHAIBHBIM (PYHKIIUSIM.

JIBOIHOI MHTErpa, ero BbIYMCICHUE B J€KAPTOBBIX KOOPAUHATAX.

JIBOWMHOI MHTErpaJl, €r0 BEIYMCICHUE B IEKAPTOBBIX KOOPAUHATAX.

3ameHa nepeMeHHbIX B JBOITHOM uHTerpase. [lepexon K moasipHeIM KOOpAHATAM.
3aMeHa [IepeMEHHbIX B IBOMHOM uHTerpaie. [lepexos Kk HoaspHbBIM KOOPAUHATAM.
TpolHOM UHTErpa, €ro BEIYUCIECHUE B IEKAPTOBBIX KOOPAUHATAX.

TpoliHOM UHTErpa, ero BBIYUCICHNE B IEKAPTOBBIX KOOPAUHATAX.

3aMeHa IEpEMEHHOM B TPOMHOM HMHTETpaJIe.

. 3aMeHa NepeMEHHOI B TPOMHOM HHTETpale.

. Ilepexon Kk HWIMHAPUYECKOH U chepruuecKoil cucteMe KOOpAnHarT.
. Ilepexon Kk UIMIAMHAPUYECKON U CPepUUECKON CUCTEME KOOPIMHAT.
. IloBepXHOCTHBIE UHTErPAIIBI 110 MIIOLIAAU TOBEPXHOCTH.

. [loBepXHOCTHBIE MHTETrPAJIBI 110 IJIOMIAN TOBEPXHOCTH.

. IloBepXHOCTHBIE UHTETPAJIBI 10 KOOPIAUHATAM.

. IloBepXHOCTHBIE MHTETPAJIBI 10 KOOPINHATAM.

. ®opmymna I'puna.

. Ctokca u OcTporpajckoro.

. IlogroroBka K KOJUIOKBUYMY.

. Teopus nons. CkansipHble U BEKTOpHbIE MO, ['pagueHT.

ITotok BekTOpHOTO MOJIs Yepe3 noBepxHocTh. Popmyna Octporpanckoro. JusepreHuusi.
Hupkymsus BektopHoro nosst. @opmyna Crokca. Buxpp BEKTOpHOTO 1OJIA.

. Auddepennnanbrpie ypaBHEHUs IEPBOTO MOPsAKa. YPAaBHEHUS C pa3IeIONIMMHUCS IepeMeH-

HBIMH.
JInHelHbIe ypaBHEHU .

VYpaBHeHus B MONHBIX TuddepeHnmnanax.

VYpaBHEHMsI BBICIIMX NOPSAAKOB, TOMYCKAIOLIME ITOHUKEHUE MTOPSIIKA.
Jluneitnble nuddepeHnranbHble ypaBHEHNS MOpsIKa N.
OnHoponHble uHEHHbIE AU(QepeHnranbHble ypaBHEeHHUs opsiaka N.
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27.
28.
29.
30.

3L

B

© N oo

10.

11.

12.
13.

14.

15.

16.

17.

Heonnoponusie muueiinsle quddepeHnuaibapie ypaBHEHHS TOpSaKa N.

Heonnopoansie nuHelHble nuddepeHuanbHble ypaBHEHUS TOpsiIKa N.

Cucremsl nudepennmranbapix ypaBHeHuid. Kontponbhas pabora Ne4.

OnHOpOIHBIE CHCTEMBI JIMHEHHBIX JU(epeHINaNbHbIX YPAaBHEHUH ¢ TOCTOSTHHBIMU K03 duiin-
CHTaMH.

Heonnopoanslie cucteMbl TUHEHHBIX U (HepeHIHaTbHBIX YPAaBHEHHI C TTOCTOSHHBIMU KO3 H-
[EHTaMHU.

Cemectp 4

[TonsTue cayuaiinoro skcriepuMenTa. [lonsitue cobpitus. Knaccudukanus coopituii. Oneparuii
HaJ COOBITUSIMHU.

[TonsiTHEe BEpOSITHOCTH COOBITHUS. 3a7jaun HA KIACCUYECKOE ONPEIEIeHHE BEPOATHOCTH.

[TonsaTHe BepoATHOCTH COOBITHA. 3aa4ll HA TEOMETPUUYECKOE OIpEIeNICHIE BEPOSTHOCTH.

Y cnoBHBIE BEpOSITHOCTH. 3aBUCUMBIE U HE3aBUCUMBIE cOObITHS. DOopMyIia yMHOKEHHS BEPOSITHO-
crei. Dopmyiia CI0KEHUs BEPOATHOCTEH.

®dopwmyia nojaHou BepoaTHocTH. @opmyria baiteca.

Cxema ucnbitanuit bepuynnu. ®opmyna bepuymin.

KonTponbnas padora Nel.

OpnHoMepHbIE TUCKPETHBIE CllydaiiHble BEeIMUUHBL. Py pacnpenenenus. YnuciaoBble XapakTepu-
CTUKH JIUCKPETHOM CIIy4allHOU BEIUYHHBI.

@yHKIUA pacupeneseHns OJHOMEPHOM CIIy4aiiHOW BEJIMYMHBI U €€ cBolcTBa. [llmoTHOCTH pac-
MpeAesIeHUs] OJHOMEPHOM Clly4ailHOM BEJIMYMHBI U €€ CBOMCTBA.

MaremaTnueckoe oxxunanue. Moaa, Meiuana, KBaHTWIb CIIy4alHOW BEIUYUHBL. Jlucnepcus ciny-
YyailHOU BeMYUHBI. MOMEHTBI CIIy4allHOI BEJIUYHHBI.

bunomuansHoe pacnpenenenue. Pacnpenenenue Ilyaccona. [lokasarensHoe pacnpezeneHue.
HopwmainbHoe pacnpenenenue.

[TonsiTHEe NBYMEPHON TUCKPETHOM CIIy4allHOM BEJIMYMHBI U €€ MaTpULIA PACIIPEICICHUS.
@yHKIUA pacnpeiesieHuss MHOTOMEPHOH CiIy4ailHOM BeIMYMHbI U €€ cBoMcTBa. [1noTHOCTH pac-
MIpe/IeJICHHS CUCTEMBI CIIyYallHbIX BEIMYMH U €€ CBOMCTBA.

XapaKkTepuUCTUKU CBSA3M JIBYX Cly4ailHbIX BennyuH. KoBapuarus u kodhGUIUeHT KOppensiuu.
Heo6xomuMoe ycioBue HE3aBUCUMOCTH CIIy4aiiHbIX BenudnH. CBoicTBa Ko puimenta Koppe-
nsauuu. [lonstue perpeccum.

KonTponbnas padotaNe2.

[Tonstue Be16OpKU. [IpocTeiinue ciocoObl 00pabOTKH BEIOOPKU. DOMIupHuecKas GyHKIIUs pac-
npeneneHus. BelbopouHble mapaMeTpsl pacrpeneaeHusl.

ITonsaTne oneHKH yncaoBoro napamerpa. TpedoBanus k orneHke. OIleHKa MaTEMaTHUECKOTO 0KH-
JaHWs U JUCTIEPCUU.

3K3aMeHaHI/IOHHLle BOIIPOCHI:

Cemectp 1

1. Omnpenenenue TMHEHHOTO MPOCTPAHCTBRA.

2. JlaliTe ompeneneHue NOHATUN: TUHEWHAss KOMOWHAIUS BEKTOPOB, TMHEHHO 3aBUCUMAas U THHEHHO
HE3aBUCUMAasi CUCTEMA BEKTOPOB JIMHEWMHOTO ITPOCTPAHCTBA.

3. Cdopmymupyiite TeopeMy O HEOOXOJWMOM W JOCTATOYHOM YCJIOBHH JIMHEWHOH 3aBHCHMOCTH
CUCTEMBI BEKTOPOB.

4. TlpuBenute npuMepbl JIUHEHHBIX TPOCTPAHCTB.

5. Kakoe nuHeitHOe TPOCTPAHCTBO HA3BIBACTCSA N-MEPHBIM?

6. JlaiiTe onpenesneHue 6a3nuca n-MEPHOTO JIMHEHHOTO TIPOCTPAHCTBA.

7. Cdopmynupyiite TeOpeMy O pa3loKEHUU BEKTOpa Mo 0a3ucy B N-MEPHOM JIMHEHHOM MPOCTpPaH-
CTBE.

8. JlaTe ompeneneHue KOOPIAMHAT BEKTOpPA B JIMHEHHOM MPOCTPAHCTBE.

9. CdopmynupyiiTe TeOpeMy O CBEICHHH JIUHEHHBIX ONEPAIHiA HAJl BEKTOPAMH K ONIEpaIldsIM HaJ| UX
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10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.

35.

36.
37.
38.

39.

40.
41.
42.

43.
44,

45,
46.

47.

48.
49.

KOOpJIUHATaMH.

Kaxk BBOIMTCA onepaliusi CII0KEHUsI U YMHOXKEHUSI KOMIUIEKCHBIX YUCE.

N300paxkeHne KOMIJIEKCHBIX YHCEN Ha MI0CKOCTH. ConpsiKeHHbIE KOMIUIEKCHBIE YUCIIA.

JlaiiTe onpenenenye MOy U apryMEeHTa KOMIUIEKCHOTO YHCJIA.

Tpuronomerpuyeckas ¢popma 3amacu KOMILUIEKCHOTO YKCIIa.

I'maBHOE 3HaU€HUE apryMeHTa KOMIUIEKCHOTO YHCIIa.

Kak BreIpaskaercs arg(z) uepes ¢pynkuuu arctg(x).

Cdhopmynupyiite TeopeMy 00 yMHOKEHHE U ICTICHUN KOMITJICKCHBIX YHCEI, 3alTUCAHHBIX B TPH-
rOHOMETpuYeckoi popme.

Jaiite onpenenenue Vz .

3anummre GopMyITy JUIst OTHICKAHUS V7 .

Jlatb onpenenenre MaTpULbl pa3Mepa mxn.

[TpuBecTn npuMepsl HHPOPMAIIUHN, KOTOPYIO Y00HO 3alIUCHIBATh B MATPUYHOM BH/IE.

Jlaiite onpeneneHusi KBaApaTHOM, TPEYroJbHOM, TMarOHAJIbHOM M € IMHUYHON MaTpHII.

Kakue MaTpuiibl Ha3bIBalOTCS PaBHBIMU?

Onumure onepanuio YMHOKEHUS MaTPULIBI HA YUCIIO.

Onumure onepaunuo ClI0KEeHUs MaTpPULL.

Onummure onepanuo YMHOKEHUS MaTpPHIL.

Onumure omnepanuio TPAHCIOHUPOBAHUS MATPULIBI.

Jaiite onpeneneHune nepecTaHOBKU U MHBepcHH B Heil. Kak mojcuuTaTh 4Mcio MHBEPCUH B Hepe-
CTaHOBKE (01, Olp, ... 0lp)?

JlJis KakuX MaTpHIl BBOJUTCS MOHSATUE ONpeAeTUTeNs?

Onumure, Kak COCTABIISAIOTCA ClaraeMble, BXOJAIINE B ONPEASIUTEIb MATPULIBI TOPSIKA 1.
Jlaiite onpeseneHue onpeaeauTes MaTPULIbI TOPsIIKA N.

Onumure IpaBUIO BHIYUCIECHUS ONPEAEIUTENS MaTPULIbI TIOpsAAKa 2.

OnummMre IpaBUIO BHIYUCICHUS ONPEACTUTENS MaTPUILIBI TIOpsAKa 3.

Kak uzmenuTcs onpeneianTens MaTpULbl IPU TPAHCIIOHUPOBAHUY MATPULIbI?

Uemy paBeH ONpeAenuTeNb MAaTPUILIbI, UMEIOLIUI CTOKY WJIM CTOJIOEI], IEIMKOM COCTOSIIHMHA U3
HYJICH?

Kak u3MeHuTCs ompenenuTeNnb MaTpUIlbl, €Ciii €€ CTPOKY WM CTOJOel MaTpHIbl YMHOXUTh Ha
qucio o?

Kak u3meHuTCs onpeneauTens MaTpUIlbl, €CIIH B HEl TIepecTaBUTh JIBE CTPOKH UJIH JIBa CTONOMmA?
Onumure, B 4eM 3aKJIIOYAETCS IMHEHHOE CBOMCTBO ONMPEAETUTENSI MaTPUILIBI.

Kak u3meHuTcs onpeaenuTenb MaTPUIIbI, €CIIM K KaKOH-1u0o e€ cTpoke MpuOaBUTh IPYTYI0, YM-
HO’KEHHYIO Ha HEKOTOPOE YUCII0?

Kak u3MeHuTCs omnpenenuTens MaTpHUIlbl, €CIH K KaKOW-TuOO0 CTpOoKe, YMHOKEHHOH Ha YHCIIO «,
N00aBUTh APYTYIO CTPOKY, YMHOKEHHYIO Ha 4yucio ?

Uemy paBeH onpeaenuTeab MaTPUIlbl, UMEIOIIHIA 1BE MPONOPLIUOHAIbHBIE CTPOKHU?

Kax cBsi3anb1 Mmex1y co0oit onpenenutenn MaTpuil A u AA?

Uemy paBeH onpeaenurens npousBeaeHus Matpu A u B?

JaiiTe onpesenenue anredpanyeckoro JOMOTHEHUS AiJ 3JIEMEHTA aiJ .
ChopmynupyiiTe 1Be TEOPEMBI 00 aIreOpandecKuX JTOMOJTHEHUSX.

. j J
Jlaiite onpenenenne munopa M i » COOTBETCTBYIOIIETO JIIEMEHTY ;" .

. j j
Cdopmymupyiite Teopemy o cBszu munopa M i, COOTBETCTBYIOILETO JJIEMEHTY {; . ¥ anreo-

PanICCKOT0O AOIIOJTHCHUA SJICMCHTA aiJ .

Onummre, Kak CBECTH BBIYUCIICHUE OTPECITATENSI MATPHUIIBI TIOPSAIKA N K BEIYHCICHHUIO OIpejIe-
JIUTENIS] MaTPHUIII TTopsizika (n-1).

Jaiite onpenenenue oOpaTHON MaTPHUIIBL.

Kakue matpuiipl UMEIOT 0OpaTHYIO MaTpUILy?
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50.

51.
52.
53.
54,
55.
56.
57.

58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

70.
71.

72.

73.

74.
75.

76.
77.

78.

79.

80.

81.

82.

83.

Kak naiitu aneMeHTt 6‘ij oOpaTtHo#t MaTpHIlbI?

Kak naiitu Mmatpuny X u3 ypasuenust A-X=B, ecnu detA#0?

Kaxk naiitu matpuity X u3 ypaBaenus X-A=B, eciu detA#0?

JlaiiTe onpeneneHre MUHOpA MOPSIKa M MaTpULIbI A.

Jlaiite onpeesieHne paHra MaTpHULbl.

Haiite onpeneneHue 6a3MCHOTO MUHOPA, Oa3UCHBIX CTPOK U CTOJIOIOB MAaTPHUIIBL.

Cdopmynupyiite TeopeMmy 0 6a3UCHOM MHHOpE.

ChopmynupyiiTe mpaBuiio, MO3BOJISIONICE OMPEACIUTh JIMHEHHO 3aBUCHMBIE CTPOKH (CTOJOIIBI)
MaTpPHLIBI WX HET.

Cdhopmynupyiite mpaBuiio, MO3BOJSIONIEE OMPEACIUTDb, SBISETCA JU JaHHAS CTPOKA MaTPHIIBI
JMHEWHON KOMOMHAIIMEH APYTUX CTPOK WJIHM HET.

Cdhopmynupyiite TeOpeMy 0 HEOOXOIUMBIX M JJOCTATOYHBIX YCIOBHUSX PABEHCTBA HYIIO ONpeje-
JIUTEIIE MaTPULIBI.

Omnpenenure mpeoOpa30BaHUS MATPULIBI, HA3bIBAEMbIC 3JIEMEHTAPHBIMU.

OnuumTe NpakTUYECKUH CIIOCO0 OTHICKAHUS paHTa MATPULIBI.

Kakne (opmbl 3anucy cucTeM JHMHEHHBIX YpaBHEHUH 3HaeTe? 3amHIIUTEe CUCTEMY B MAaTPUYHOM
dbopwme.

JlaiiTe onpeneneHue pemeHns CHCTEMBI.

JlaiiTe onpeesieHus: COBMECTHBIX, HECOBMECTHBIX, OIPEIEICHHBIX U HEONPEAEIECHHBIX CUCTEM.
ChopmynupyiiTe TEOpEMY O COBMECTHOCTH MTPOU3BOJILHOM CUCTEMBI TMHEHHBIX YPAaBHCHUI.

JUis KakuxX CUCTEM JIMHEHHBIX ypaBHEHHMH npuMeHumo npasuio Kpamepa? 3anumure Gopmysl
Kpamepa.

Kakue Hen3BeCTHbIE CUCTEMBI Ha3bIBAIOT CBOOOIHBIMH, a KAKME — 3aBUCUMBIMU ?

Jaiite onpeneneHne o0IIEero U YaCTHOTO PELICHUHN CHCTEMBI.

Cdopmynupyiite aBe TEOpEMBl O CYLIECTBOBAHUM HETPUBUAIBHBIX PEILIEHUN OAHOPOJHON CHCTE-
MBI.

CaolicTBa pelIeHUI cUCTEMBbI TUHEHHBIX OJHOPOIHBIX YPABHEHUI.

W3 xakux CBOMCTB pEIICHUN JIMHEHHONW OJHOPOJHOU CUCTEMBI CIIEIyeT, YTO MHOYKECTBO BCEX pe-
HIEHUHM TaKUX cUCTeM oOpasyeT JimHeitHoe npocTpancTBo? Kakosa ero pazmepHocTs?

Jaiite onpenenenue GpyHaaMmeHTanbHoU cucteMsl pemeHuit (OPCP) onHopoHOM cucTeMbl TMHEH-
HbIX ypaBHeHUH. Ckosbko pemeHuit cogepxut OCP?

Jaiite onpeneneHne reoMmeTpudeckoro Bekropa AB , ero monyns | AB | u HyneBoro BekTopa. Ka-
KM€ JIBa TEOMETPUYECKIX BEKTOPA Ha3bIBAIOTCS KOJUIMHEAPHBIMU?

Kakx OTJIOKUTH TeOMETPHUECKUI BEKTOP g OT TOUKH A?

Kak onpenensiercs: onepanust ClIOXeHUs TeOMETPHICCKUX BEKTOPOB q, +a, +a, +a, ?

Kaxk onpenensiercst oneparusi yMHOXXEHHUsI TEOMETPUUECKOTO BEKTOPA HA YUCIO0?

Jlatb ompeneneHue MoHATH: «JIuHelHas KOMOWHAIUS T€OMETPUYECKUX BEKTOPOB», «JIMHEWHO
3aBUCUMBIE U JIMHEWHO HE3aBHCUMBIE CUCTEMbI T€OMETPUUECKHUX BEKTOPOBY.

[Tonstue apdurHOrO M ACKapTOBa Oa3Kca B TMHEHHOM MPOCTPAHCTBE T€OMETPHUUECKUX BEKTOPOB.
[ToHsiTHE KOOPAMHAT FEOMETPUYECKOTO BEKTOPA.

YUTto 03HAYaeT reOMETPUYECKU JIMHEHHAs 3aBUCHUMOCTh CUCTEMBI JIByX F€OMETPUUYECKUX BEKTO-
poB?

Kakas cuctema reoMeTpuiecKux BEKTOPOB HA3bIBAETCA KOMILUIaHApHOW? UTO O3Ha4aeT reoMmeT-
pUYECKU TUHEHHAs 3aBUCUMOCTh CUCTEMBI M3 TPEX U 00Jiee TEOMETPUIECKUX BEKTOPOB?

[Monstue adduHHON U neKapTOBOI cucTeM KoopauHaT. Kak Ha3bIBarOT OCH B IEKapTOBOW CHCTE-
M€ KOOpJIUHAT?

[lonsiTue paanyca-BeKTOpa TOUKM U KOOPAUHAT TOUKU. Kak HallTH KOOPAWHATHI T€OMETPUUYECKOTO
BEKTOpA, 33J]aBA€MOT0 HAIMPABJICHHBIM OTPE3KOM, 3Hasi KOOPJAMHATHI KOHIIA M HavaJla HalpaBJIeH-
HOTO OTpe3Ka?

[ToHsiTHE IPOEKIIMK TOYKH HA OCh W MPOEKIMU BEKTOpa Ha ochb. UeMy paBHa MPOEKIHsS BEKTOpa

AB Ha oCb ¢, ecu (E’\;)Z(p?
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84. JlaiiTe omnpeesieHne CKaSIPHOTO MMPOU3BEICHUSI T€OMETPUUECKUX BEKTOpOB. Ero cBolicTBa.
85. Kak y3HaTh, UCTIONB3Ys CKAJISpPHOE NMPOU3BEACHHUE, KaKOH yroi (IpsSMOM, TYNOW UM OCTPBbIi) 00-

pa3yroT TeOMETPHUUECKUE BEKTOPHI d 1 6 ?
86. 3anummte GOpMyIIbl BEIYUCICHHS CKAISPHOTO Mpou3BeneHus (4,6 ), eciii U3BECTHBI IEKAPTOBBI

KOOP/AMHATHI BEKTOPOB @ U 6 ?
87. Kak, ucnoinp3ys MOHATHE CKAJSPHOTO MIPOU3BEICHUS, HANTH UTHHY BEKTOPA U PACCTOSIHUE MEKITY
JIBYMsI TOUKaMHU?

88. Kak Haiitu Hp;(_; , COS (;";)?

89. JlaiiTe omnpenesieHre HAMPAaBIISIONINX KOCUHYCOB T€OMETPHUYECKOT0 BekTopa. Kak nux Hatu?

90. [lonaTHe OpTa reOMETPUIECKOro BekTopa. Kak HalTH KOOpIMHATHI OpTa T€OMETPUYECKOTO BEK-
Topa?

91. [lonATHe MpaBoi U JIEBOW YMOPSIOUYECHHOM Mapbl ABYX T€OMETPHUECKOr0 BeKTOpoB. [lonsTue me-
BOU 1 MpaBOM yMOPSAI0YEHHOU TPOHKH T€OMETPUUYECKOTO BEKTOPOB.

92. JlaTp omnpeieneHre BEKTOPHOTO MPOU3BEACHHSI TEOMETPHUUECKUX BEKTOPOB 4 U 6 .

93. CBoiicTBa BEKTOPHOTO MPOU3BEACHHS T€OMETPHUUECKUX BEKTOPOB.

94. 'eomeTprUECKUI CMBICT MOAYJISI BEKTOPHOTO TIPOM3BEICHUS T€OMETPUIECKUX BEKTOPOB.

95. ®opmyna BBIYMCIEHUS BEKTOPHOTO MPOU3BEACHUS N€OMETPHUYECKUX BEKTOPOB, €CJIIM HM3BECTHBI
J€KapTOBbI KOOPIMHATHI FEOMETPUUYECKUX BEKTOPOB.

96. /laTp onpeneneHus CMEIIAHHOTO MPOU3BEACHUS TPEX T€OMETPUUECKUX BEKTOPOB.

97. T'eomeTpu4ecKuii CMBICI |( a,8.:c )| v 3HaKa (4,6 ,C).

98. Kak y3HaTh KOMIUIAaHAPHA JIU TPOHKA T€OMETPUICCKUX BEKTOPOB ¢ ,8,¢ WIH HET, UCIOIB3YS I10-
HSITUE CMEILIAHHOTO MTPOU3BECHUS TEOMETPUUECKUX BEKTOPOB?

99. ®opmya BEIMUCIICHUS CMEIIAHHOTO MMPOU3BEACHUS T€OMETPUICCKIX BEKTOPOB IO MX W3BECTHBIM
JIEKapTOBBIM KOOPIMHATAM.

100. [Moustue pynkmu f: x ¢ Rp—y < R

101. JlaiiTe onpeneneHre ypaBHEHHs IJIOCKOM KpHUBOl L OTHOCUTENBHO E€KapTOBOW CHUCTEMBI
KOOp/WHAT.

102. 3anummre ypaBHEHUE OKPYKHOCTHU C LIEHTPOM B TOUKe (Xo,Yo) paauyca R.

103. JlaiiTe onpezienieHre ypaBHEHHS TOBEPXHOCTH S OTHOCUTEIBHO JIEKAPTOBOM CHCTEMBI KO-
Op/MHAT.

104. Haiite omnpenenenue cdepbl. 3anummre ypaBHeHHE cdepbl C IEHTPOM B TOUKE,
Mo(X0,Yy0,20) paauyca R.

105. YkaxuTte crocoObl 3a/1aHust KPUBOM B POCTPAHCTRBE.

106. 3anummMre B BEKTOPHOH M KOOpAMHATHON (opMe ypaBHEHMs MPSIMOM Mpoxosiueit uepes
Touky Mo(Xo,yo) Heprenukynspro sektopy N =(A, B).

107. 3anumuTe olliee ypaBHEHUE MPSIMOW HA IJIOCKOCTH B JEKapTOBOM CHCTEME KOOpPJMHAT.
Oxapaktepu3yiTe ero K03 PpuurueHTs!.

108. Oxapaktepu3yiTe TpsMbIe Ha IUIOCKOCTH, 3aJaBacMble HEMOJHBIMUA YpPaBHEHHSIMH
Bx+D=0, Ay+D=0, Ax+By=0, x=0, y=0.

109. 3anumuTe mapaMeTpruuecKie U KaHOHUYECKHE YPaBHEHHUS TIPSMOM Ha MJIOCKOCTH.

110. 3anummre (HOpMyTy BBIUMCIEHUS PACCTOSHUS OT TOYKM Mo(Xo,yo) A0 MIPSAMOif
Ax+By+C=0 Ha mockocTu.

111. 3anummre ypaBHEHUE NMPSMON C YIIOBBIM KOA(P(PHUIIMEHTOM, OXapaKTepu3ynTe ero Kol g-
(ULHEHTHI.

112. 3anummre GOpPMYIIbI JUI BEIYUCICHUS YTiia MEXy MPSIMBIMH.

113. Kak oxapakrepu3oBaTh B3aMMHOE pACIOJIOKEHHE JBYX MpsAMbIX Ajx+Bpy+Ci=0,
A2X+B2y+C2:0?

114. 3anumuTe B BEKTOPHOM U KOOPAMHATHOM (popMe ypaBHEHUS IJIOCKOCTH, MPOXOASILEH de-

pe3 Touky Mo(Xo,Y0,Z0) IEPIEHIUKYISIPHO BEKTOPY N ={A, B, C}.
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115. anummmTe obIee ypaBHEHHE MIIOCKOCTH. OXapakTepusyiTe ero KodOPpuImeHThI.

116. 3anummure B BEeKTOPHOM M KOOPIAMHATHOM (OpME ypaBHEHUS TUIOCKOCTH, POXOIAIICH ye-
pe3 Touky Mo(Xo0,y0,Z0) € paguycoM BEKTOPOM E MapaJuIeJIbHO BEKTOpaMm E:{ml,nl,pl} u E
:{mz,nz,pz}.

117. 3anummuTe (GopMyNy BBIUYHCICHHUS PACCTOSHUS OT TOYKH Mo(X0,Y0,Z0) 0 TIJIOCKOCTH
Ax+By+Cz+D=0.

118. Kaxk naiitu yron Mmexay aBymst iiockocTssMu A1x+B1y+Ci1z+D1=0 u Aox+Boy+Cyz+D,=0?

119. 3anuiuTe napaMeTpuyecKue U KaHOHUYECKUE YpaBHEHMsI IPSIMO B IPOCTPAHCTBE.

120. 3anummmTe o0Iiee ypaBHEHHE MPSMOM B MIPOCTPAHCTBE.

121. Onwummre mporece nepexoia 0T OOUIMX ypaBHEHUN MPSIMBIX B IPOCTPAHCTBE K KAaHOHHYE-
CKUM U [IapaMEeTPUUECKUM.

122. 3anummure B BEKTOpHOU (popme HopMyny BEIYUCICHUS PACCTOSHUS OT TOUKH JI0 MPSIMOH B
IIPOCTPAHCTBE.

123. 3anumure B BEKTOPHOH (Gopme (GopMyiny Ui BBIYMCICHUS PACCTOSHHUS MEXAY ABYMs
IPSIMBIMU B IPOCTPAHCTBE.

124, Kaxk oxapaktepu3oBaTh B3aUMHOE PACIOJIOKEHUE ABYX MPSIMBIX B POCTPAHCTBE?

125. Onummre noHstue MHoxkecTBa. IlpuBeaure mpumepsl MHOXkecTB. IloscHuTe cMmbICH yT-
BepkaeHus: «MHoxkecTBO A 3amaHoy». Kakue criocoObl 3a1aHusi MHOXKECTB 3HAETe.

126. OObscHUTE, UTO O3HAYAIOT CIEAYIOLIUE 3aucH acA, agA, AcB, BCA.

127. Kaxkue nBa MHOkECTBa Ha3bIBAOTCS paBHBIMH. Kak MOXHO 0Ka3aTh, 4uTo A=B.

128. Haiite onpeneneHre o0beIMHEHUs] CyMMBI JIByX MHOXKeCTB. [IpuBenuTe npumMepsl.

129. JlaiiTe onpezieneHre epeceueHus! IByX MHOXKeCTB. [IpuBenuTe mpuMepsl.

130. [TonsiTHE pa3HOCTU JBYX MHOKECTB.

131. [lonaTne yHuBepcaabHOr0 MHOXeCTBA. [[OHATHE JOTTOTHEHUS MHOXKECTB.

132. JlaiiTe ompeneneHue nelcTBuTenbHOro yncia. Kakue uuciia Ha3bIBalOTCS PalMOHAIbHbI-
MU, UPPATIOHATEHBIMU.

133. JlaiiTe onpezeneHre Moyl IeHCTBUTENBHOTO YUCia, YKQKUTE €ro CBOWCTBA.

134. 3anuinuTe B BUJIC HEPABCHCTB MHOXKECTBA JICHCTBUTENBHBIX yncel: [a,b], (a,b), [a,b), (a,b].

135. B yem 3axmrouaercs CBOMCTBO HENPEPHIBHOCTH, IUNIOTHOCTU U YINOPSAJOYEHHOCTH MHOXKe-
CTBa JICMCTBUTEIILHBIX YUCEIL.

136. CHUMBOJIBI -0, +o0, . 3alUIIUTE B BHUIEC HEPABEHCTB MHOXECTBA [a,tw), (a,7w], (-o,a], (-
0©,a).

137. Onepanuu ¢ CUMBOJIaMH -0, +0, oo,

138. [Tousitue otobpaxenus f: xcR—ycRm.

139. ITonsatue obnactu onpeneneHus U 0071aCTH 3HAUCHUH 0TOOpasKeHHUs.

140. OxapakTepu3yiTe yacTHbIe Kiacchl QyHKIMiA f: XcRy—ycRy npy pa3nuyHbIX 3HAYSHUSIX
m u n. [Ipumeps! TakKMX KIacCOB.

141. [TonsTue rpaduxa GyHKIMH.

142. OnuumTe K1acc OCHOBHBIX JIEMEHTAPHBIX (QYHKIMH. YKaxuTe X 00JacTH ONpeaeaeHus
u obnactu 3HaueHuil. [loctpoiite rpaduk Kax10il U3 OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHM.

143. Jaiite onpenenenrne KOMIO3UINH (PYHKIIUH.

144, [TonsiTne obpaTHON QyHKLIMU.

145. OKpecTHOCTh KOHEYHOH TOUKM Xo Ha MpsiMOM, e€ 00O3HaYeHHWe W 3aluch B BHUJAE Hepa-
BEHCTB.

146. [ToHATHS OTHOCTOPOHHEH OKPECTHOCTH TOUKM Xg Ha IpsAMoil. Ix 0o603HaueHus U 3amuch B
BUJIC HEPABEHCTB.

147. [ToHsATHS OKpECTHOCTEH HA INIOCKOCTH U B IPOCTPAHCTBE.

148. OKpECTHOCTH -0, +oo, o0 Ha IPSIMOM, MX 0003HAYEHUE U 3aIIUCh B BUJIE HEPABEHCTB.

149. IlonsATHE TpeNenbHON TOUYKH, BHYTPEHHEN U I'PaHUYHON TOYKM MHOKecTBa. lloHsTue rpa-
HUIIBI MHOKECTBA, OTKPBITHIE U 3aMKHYThIE MHOXKECTBA.

150. [ToHATHE YUCIIOBOM MOCIEA0BATENILHOCTH. BHIBI YMCIOBBIX MOCIE0BATEIBHOCTEH.

151. [TonsiTHE TIpenena YMCI0BOM MOCIEA0BATENLHOCTH.

152. IToHsTHE BEKTOPHON MOCIEA0BATENBHOCTH.
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153. [TonsaTre mocnenoBaTeIbHOCT Ha KOMIUIEKCHOM INIOCKOCTH.

154. CdhopmynupoBath TeOpeMy O Mpejiene BEKTOPHON MOCIeI0BATEIbHOCTH.

155. JlaiiTe onpenenenue nmpeaena mocjaea0BaTeIbHOCTH KOMIUIEKCHBIX YHCEIT.

156. CdopmynupyiiTe TeopeMy 0 Ipezelie NoCIeA0BaTeNbHOCTH {2, }={ x,, +Y, -i }.

157. Onumure, Kak BBOJUTCSI CHMBOJI 00 HA KOMILIEKCHOM IJIOCKOCTH.

158. Kaxk BBOJUTCS omepamus €~ Jyist KOMILIEKCHBIX 3HAYEHHI Z.

159. JlaThb onpeneneHue orapudma KOMIUICKCHOTO YHCIIA.

160. 3anumuTe BCe 3HAUYCHUS JIorapru(Ma KOMIUIEKCHOTO YHCIIA.

161. ['maBHBIC 3HAUEHMS JIoTapudma.

162. Kak BBOgsITCs onieparuu Sin z, oS z, tg z, ctg z, sh z, ch z 11 KOMILICKCHBIX Z.

163. JlaiiTe onpenenenre GyHKIIMA KOMILIEKCHOTO Yncia Z.

164. [Toxaxxute, uro 3ananue pyakun f(z) ceogures k 3aganuto AByx pynkuuit U(X,y), V(X,y)
Ha KakoM-HUOyAb HpHUMepe.

165. CdhopmynupoBaTh TEOpEMY O TIpeieiie MOHOTOHHOW OTPaHHMYEHHON MOCIIEA0BATEIHHOCTH.

166. JlaTte onpenenceHue npenenaa GyHKIUHA Ha S3bIKE TIOCIE0BATEIIBHOCTEH.

167. CdhopmynupoBath Teopemy 00 €MHCTBEHHOCTH Ipe/ena.

168. CdhopmynupoBaTh TeopeMy 00 OrpaHUYEHHOCTH (YHKIINH, UMEIOIIEH KOHSUHBIN MTpeIe.

169. CdhopmynupoBath TeOpeMy O Mpeese CyMMBI, TPOU3BEICHUS U YaCTHOTO.

170. CdopmynupoBath TEOpEMy O Iepexojie K npeaeny B HepaseHcTBe f(X)< o(x)< y(x) .

171. CoopmynupoBath TEOpeMy O Iepexo/ie K npeaeny B HepaseHcTse f(X)<b.

172. CdopmynuposaTs TeopeMy o rpeaene npu M—Mg pyuakiuu f: xcR"—y<R"™.

173. Coopmymnupoats Teopemy o cBsizu npenenos lim f(x), lim f(x), lim f(x).

X—>Xg X—X,—0 X—Xo+0

174, CdopMyaHpoBaTh TEOPEMY O CBSA3HU MPEIEIIOB Xle f(x), XILrIl f(x), IXEn f(x).

175. Cdhopmynupyiite ornpeaeeHue HeMPEepbIBHOCTH (PYHKIIUH B TOUKE Xo.

176. ChopmynupoBaTh TEOpEMY O HEMPEPHIBHOCTHU CIIOKHON (YHKITUH.

177. [TonsATHE HETPEPHIBHOCTH (QYHKIIUH CIIEBA U CIIpaBa.

178. Teopema 0 HENPEPHIBHOCTH CYyMMBbI, IPOU3BEAEHUS U YaCTHOTO (PYHKIIHH.

179. Chopmynupyiite nepByto Teopemy Beliepmirpacca 06 orpaHHYeHHOCTH HENPEPHIBHOM Ha
[a,b] dyHKIHM.

180. Kak Bbl monumaere cioBa: ¢yHkims Ha [a,0] mocturaer cBoero HamMmeHbIIEro W Hawu-
6onpiiero 3HaueHuit? Chopmynupyiite BTopyro TeopeMy Beliepmpacca.

181. 3anumuTe U JOKAKUTE CIPaBEIIMBOCTh MIEPBOTO 3aMeUaTeIbHOIo Mpejesaa U HEKOTOPBIX
€ro CJIEICTBUM.

182. [TpuBenure pasnuunbie (OPMBI 3aITUCH BTOPOTO 3aMEYATEILHOTO Mpeiea.

183. 3anumImMTe CIECTBUS BTOPOTO 3aMeUaTeIbHOTO Tpeiena.

184. [TpuBenuTe knaccudukanyo pa3peiBoB Gynkuuu: f: xcR—ycR.

185. [TonsiTre 6eckoHeUHO Masoi U GeckoHeuHO OombiIoN GyHKIMH. [Ipumepsl.

186. CdhopmynupoBath 0 CBA3H OECKOHEUHO MAIOH U OECKOHEUHO 00IbIION (DYHKIMH.

187. ChopmynupoBath Te€OpeMy O MPOU3BEACHUN OECKOHEYHO MaJION M OTpaHWYEHHON (YHK-
1105078

188. CdopmynupoBaTh TEOpeMY O pa3HOCTU (PYHKIIUU U €€ Mpeea.

189. JlaiiTe ompenesneHne MopsaKka MaJIoCTH OECKOHEYHO Majol (PYHKIMH o(X) OTHOCHTEIBHO
BCX).

190. [ToHsTHE SKBUBAICHTHOCTH JBYX OECKOHEYHO MANBIX (PYHKIIUHA.

191. [TonsiTre riaaBHON YyacTH OECKOHEYHO Majol (PYHKIIMM OTHOCUTEIBHO APYroi OECKOHEUHO
MaJIOH.

192. ChopmynupyiiTe CBOMCTBA YKBUBAJICHTHBIX O€CKOHEYHO MaJIbIX.

193. OObscHUTE, KAK MOKHO MPUMEHSITh MOHATHE SKBUBAICHTHBIX OECKOHEYHO MAalbIX MPH
OTBICKaHUH TIPE/ICIIOB.

194. Kak ompenenstor OeCKOHEUHO Majble W OSCKOHEYHO Ooibliue (QyHKIMU B ciydae f:
xcRy—ycRm?
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195. JlaiiTe onpenenenne GyHKIIMA KOMILIEKCHOTO Yucia Z.

196. Haiire onpenenenue npenena pynkunu f(z) npuz—z,,.

197. Teopema o npenene ¢pynkmuu f(z)=U(X,y)+HV(X,y) npu z=x+iy >z ;=X +iy,.
198. Coopmymupyiite Teopemy o npeznene pyukmmn W = p(r, p)e" ")

199. Haiire onpenenenue HenpepsiBHOI ¢pynkmu W=F(z) B Touke z,,.

200. OxapakTtepu3yite JuHeHoe oroopaxenue f(z)=az+b.

201. Teopema o HenpepbiBHOCTH (yHKIMH f(Z)=U(X,y)+iV(X,y) B Touke z , =X, +iy,.
202. Haiite onpenenenue nuddepeHmpyeMon GyHKIIH.

203. Cdhopmynupyiite TeopeMy o cBsizu TuHEepeHIIMPYEMOCTH U HEMPEPHIBHOCTH.
204. [ToHsiTHE YaCTHBIX TPOU3BOIHBIX.

205. Tabnuna npon3BOAHBIX BCEX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUH.

206. Cdopmymupyiite npaBmia qudGepeHIMpOBaHNUsS CYMMBI, IPOU3BEACHHUS U YaCTHOTO.

207. Cdodopmynupyiite TeopemMy o AU PepeHIIMPOBAHUH CIOKHON QYHKIIUH.

208. Vkaxute hopmyny auddepermmupobanus pyakuun U= f [X1(t), X2(b),... Xn(D)].

209. Vkaxwute npaBwio auddepennupoBanus Gpynkiun U= T [Xi(t, to, ....1), Xo(ty, t2, ....th),...,
Xn(tl, to, ...,tn)].

210. Ommmmre npaBwio nuddepeHIUpoBaHu 00PATHBIX (PYHKITHIA.

211. TlonsTHE IPOU3BOIHOM IO HAMPABIICHUIO.

212. 3anumuTe U JOKaKUTE (GOPMYITY BBIYHCICHUS MPOU3BOJHON 1O HampasieHuio. [loHsTHe rpa-
JIMCHTA.

213. TloHsTHE MPOU3BOIHBIX BBICIIUX NOPSIKOB OT f: XcR—ycR.

214. TloHsATHE YaCTHBIX MMPOU3BOIHBIX BBICIIUX ITOPSIKOB.

215. CdopmynupyiiTe TeOpeMy O PaBEHCTBE CMEIIAaHHBIX YACTHBIX MPOW3BO/IHBIX.

216. Onummure npaBwio auddepeHupoBaHrs MapaMeTpUUecKu 3alaHHBIX (GyHKIHMH. OO0bsicHUTE
napaMeTPUIECKUil Crioco0 3amanust (pyHKIHA.

217. Tlosicuute HesiBHBIN croco0 3amanus Gpynkuuii f: xcR—ycR. IIpaBuio ux auddepenimpoa-
HUSL.

218. TlpaBwiio OTBHICKAHHS YACTHBIX MPOU3BOIHBIX (DYHKIIMHU, 3aIaHHBIX HESBHO.

219. T'eoMeTpuueCKHii U MEXaHHUYESCKUI CMBICI PpOoU3BOAHOM QyHKIMH f: XcR—ycR.

220. 3anmcarh ypaBHEHHUE KacaTelbHOM K KpUBOW MPU Pa3IUYHBIX CIIOCO0AX €€ 3aJaHusl.

221. YpaBHEHHE KacaTeIbHOU IUIOCKOCTH M HOPMAJIH K ITIOBEPXHOCTH.

222. Kaxk 3anucars quddepenman as pyskiuu f: xcR—ycR?

223. Kak 3anucats quddepentman as yakuuu f: xcR,—ycR?

224. Kak 3anucars quddepeniman aus pyskiuu f: xcR—ycR,?

225. Kak 3anucatp quddepenuman ais Gyaknuu f: xcRp—yc<Rm?

226. B uem 3akirouaeTcs CBOMCTBO MHBapHAaHTHOCTH (hOpMBI 3amucH nepsoro auddepennuana?

227. Kak onpenensitorest mubdepenunans: d*f, d*f,..., d"f ?

228. 3anmcarp obmuit Bua muddepeHanon dzf, d3f,..., d"f nna dpymkumii f: xcR—ycR, ecnm x —
HE3aBUCHMas IEPEMEHHAS.

229. 3amnmcarh BeIpakeHHUE IS d’f bynkuun y = f(x), ecmu x = x(t).

230. 3Bammcats Beipaxkenne st df Gpyskmmn z = f(x,y).

231. 3amucatb BeIpakeHHUE IS d’ bynkuuu z = f(x,y).

232. Cdopmynupyiite Teopemy o noseaeHun GyHKIuu f(X) B OKPECTHOCTH TOYKH Xo, eciu f(X) > 0,

(F'(x) <0).

233. Cdopmynupyiite Teopemy o auddepeniupyemoctu ¢pyukimn f: xcR—ycR.

234. Cdopmymupyiite Teopemy o nuddepennupyemoctu pynknuu f: xcR,—ycR.

235. Cdopmymupyiite mpasuio JlomuTansi pacKpbITHS HEOMPEACTCHHOCTH %

o0
236. Cdopmynupyiite mpaBuiio JIomuTatsi pacCKpPBITHS HEONPEACTCHHOCTH —
e 0]

237. Omnpenenenue nepBooOpPa3HOI.
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238. [TonsTre HeonmpenenEHHOTO HHTErpaIa.

2309. CBoiicTBa HEeONpeAENEHHOTO MHTETpaa.
240. DYHKIIUU KaKOTO KJIacca UMEIOT IMepBOoOpa3Hbie?
241. Uro o3Hauarot cioBa "HeOepymmiicss nHTerpan’?
242. Tabnuia HHTErpaos.
243. [Ipocreiinme MeTOIbI HHTETPUPOBAHUS: HEMOCPEICTBEHHOE HHTEIPUPOBAHHUE, METOJ 10/
BEJICHUS 10| 3HaK auddepeHImana.
244, dopMyIia HHTETPUPOBAHMS T10 YACTSM.
245, 3amMeHa IepeMEHHBIX B HEOIIPEACIEHHOM HHTErpaJe.
246. OTpICKaHNE UHTETPATIOB I Mz+ N dz _[ Mz+ N
2’ + pz+q JZZ +pz+qQ
247. Kaxkas ¢yHKuus Ha3pIBaeTcs ApOOHON panroHaabHOM. JlaiiTe onpeneneHue mpaBUIbLHON U
HEIPAaBWIBHOMN pallMOHAIbLHONU JpOOH.
248. Kakwue panmoHanbHbIe JpoOU Ha3bIBAIOTCS JIEMEHTAPHBIMU. METOIbI UX UHTETPUPOBAHHSL.
249. Kak nmpencTaButh palMoHaIbHYIO JpOoOb B BUIE CYMMBI DJIEMEHTAPHBIX IPOOCH.
250. WuTerpans! Tvna [R(sinx,cosx)dx .
251. WuTerpassl Tuna '[ R(X, Yx, %x, ..., r\/;) dx, r, — meJbIe MOJI0KHUTEIbHBIC YKCIA.
252. [TocTpoenne nHTErpanbHON CyMMBI.
253. [TonsiTHe onpenen€HHOTO MHTETpaa.
254. Kakue ¢pynkuuu unrerpupyemsl no Pumany?
255. CaoiicTBa OIpeeIEHHOr0 NHTErpaa, BbIpaXKEHHbIE PABEHCTBAMU.
256. CBoiicTBa oIpeeIEHHOr0 HHTETpaa, BRIPAKEHHbIC HEPABCHCTBAMH.
257. TeopeMsl 0 cpeHeM (CBOMCTBA ONPEASIEHHOTO HHTETPAIA).
X
258. Wuterpan ¢ nepeMeHHBIM BepXHUM TnipenesioM. CoiictBa pynkmmu | (X) = I f(t)dt.
a
259. ®opmyna HetoTona-JleiiOHuna.
260. dopmyiia HHTErPUPOBAHHUS IO YACTSAM JUIsI OTPEACIEHHOTO HHTETpaa.
261. 3ameHa IepeMEHHBIX B ONPEIEeIEHHOM HHTErpase.
262. I'eomeTpuueckuil cMbIc onpeaenéHHOro MHTerpaa.
263. Brruucnenue miomnanei B 1€KapTOBBIX KOOPIUHATAX.
264. Beruucnenue mioraei B NoJsSpHBIX KOOPIMHATAX.
265. Brruuciienue JUIMHBL IyTH KPUBOW B IEKAPTOBBIX KOOPIUHATAX.
266. Brruncnenue IuHBI AYTH KPUBOUM B TOJSPHBIX KOOPJAMHATAX.
267. Brruucnenune KpuBOJIMHEHHBIX HHTETPAJIOB MIEPBOTO POJIA.
268. Bbruuciienne KpuBOJUHEWHBIX HHTETPAJIOB BTOPOT'O poJa.
Cemectp 2

1. Omnpenenenne HECOOCTBEHHBIX HHTETPATIOB MIEPBOTO POJIA HA TIPOMEKYTKAX [a,+0), (—oo,b].
2. Ompenernenne HeCOOCTBEHHOTO MHTErpaja MEpBOr0 pojia Ha MPOMEKYTKE (—oo4w0), €ro cXoiu-
MOCTb.

+0 dX
Hccnenosanne nurerpana | —.
a X

[IpusHak cpaBHEHUS B KOHEUHOH (hOpME 1Jisi HECOOCTBEHHBIX MHTETPAJIOB TIEPBOTO POJIa.
[Ipu3Hak cpaBHEeHHs B IpeeabHOM (popme st HeCOOCTBEHHBIX HHTETPAIOB TIEPBOTO POAA.
VYcnoBHas u aOCOMOTHASI CXOAMMOCTh HECOOCTBEHHBIX MHTETPAJIOB IMIEPBOTO POJIA.

Omnpenenenre HECOOCTBEHHOTO MHTErpaja BTOPOTO poja. Tpu BO3MOMKHBIX clydasi pacroiokKe-
HHUS 0COOOH TOYKH.

Noogk~ w

X bodx 1dx
o L

9. HpI/I3HaK CpaBHCHUA B KOHEYHOM (I)OpMC AJIA HECOOCTBEHHBIX HHTCTrpaJIOB BTOPOr'o poaa.

o

b
HccnenoBanue HHTErpasos |
a
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10. Ilpu3nak cpaBHEHHS B IpeeabHOM hopMe 1T HECOOCTBEHHBIX MHTETPAJIOB BTOPOTO POJIA.

11. [JaiiTe onpenenenue mpou3BogHOM OT GpyHKIMH f(Z).

12. JTaiite onpenenenue auddepenuupyemoit pynkiuu f(z).

13. Chopmynupyiite Teopemy 0 CBA3U AU PpepeHupyeMOCTH U CYIIECTBOBAHUU f'(z) .

14. CopmynupyiiTe TEOpEMy 0 HEOOXOAMMBIX U JOCTATOYHBIX YCIOBHUAX AU(PGHEPEHIIUPYEMOCTH
dyuxunn f(z)=U(x,y)+iV(X,y) B Touke z,= X, +1y,. YcnoBus Kommu-Pumana.

15. Cea3b ycnosuit Kommn-Pumana u vacTHON MpoU3BOAHOM Zii

16. JlaiiTe onpeneneHye aHaTUTUYECKON (QYHKIIMU B TOUKE Z, U obnactu D.

17. OnummmuTe HEKOTOPhIE CBOMCTBA AHAIUTHYECKOU (DYHKITHH.

18. Kakas ¢pynkuus U(X,y) Ha3pIBaeTCs TapMOHUYECKOM?

19. Kakue nBe ¢pynkiuu U(X,y) 1 V(X,y) Ha3bIBaIOTCSA CONMPSIKEHHBIMU TAPMOHUYECKUMU?

20. Kakoe oTHOIIEHNE UMEET MOHATHE CONMPSHKEHHBIX TAPMOHUYECKUX (DYHKIIHMIA K TOHATHIO aHAJHU-
THYECKHUX (DYHKITHI?

21. 3anummre dU(x,y) 3Has conpspbkeHHYI0 GyHKIUIO V(X,y) 1 HaoOopor, 3amummmre dV(X,y), 3Has
conpspkeHHyro Gpyuknuo U(X,y).

22. 3anummte (GOpPMYIIbI, MO3BOJISIONINE BOCCTAHOBUTH AHATUTUYECKYIO (PYHKIIMIO 1O €€ eiCTBH-
TEJBHOM MM MHUMOU YacTH.

23. Kak crpoutcs nunTerpaibpHas cymma Pumana ot gpynkun f(z) mo kpusoit L.

24. ]Jlaiite onpenenenue nuterpana Pumana ot ¢pynkuuu f(z) mo kpusoii L.

25. Chopmynupyiite CBOMCTBA | f(z)dz .

0

26. 3anuImnTe BEIYUCITUTEIBLHBIC (DOPMYIIBI IS | f (2)dz .
l

27. Chopmynupyiite Teopemy Kot muis mHTErpaia mo 3aMKHyTOMY KOHTYPY OT aHAIUTHYECKOM
GyHKIUH.

28. ChopmynupyiiTe TeOpeMy O CYIIECTBOBAHUHU TIEPBOOOPA3HOM [IIsl AHATTUTHYECKON (PYHKITHH.
OO0mwmit Bu mepBooOpa3HOM.

29. Teopema 00 ycioBusX crpaBeaauBocTd Gopmyiibl Hetorona — JleiiOHua.

30. Chopmynupyiite Teopemy Ko 1151 MHOTOCBSI3HON 001acTH.

31. Chopmynupyiite TeopemMy 00 YCIOBHUSIX CITPABEIIIUBOCTH HHTETpaibHOU hopMyitel Koy,

32. llonarue unrterpana tuna Komm.

33. Chopmynupyiite TeopeMy 00 YCIOBHSAX CHPABEUTMBOCTU HHTETPANBEHON GopMydbl st (M (z) .

34. [laiite onpeaesneHre YUCIOBOTO psaa.

35. Jlaiite ompeieieHHE YACTUYHBIX CYMM S, YHCIIOBOIO PAfa.

36. [laTp omnpeneneHue MOHITHS CYMMBI YHCIIOBOTO Psijia.
37. [laTb onpeneneHue CXoAIIerocs: 1 pacXo/sIerocsi YucioBOro psja.
38. [IpuBeauTe MpUMEPHI CXOSAIINXCS U PACXOISAIINXCS YUCITOBBIX PSIIOB.

[e 0]
o 1
39. Oxapakrepusyiite pax ¥ — . YKaKHTE YCIIOBHS €r0 CXOAMMOCTH H PACXOJIMMOCTH.
n=1n

0 0 (v
40. JaH pan X a, = X (a,+i8,). ChopMynupyiiTe HEOOXOIMMOE U JOCTATOYHOE YCIOBUE CXOJUMOCTH
n=1 n=1

psna, CBA3aHHOE C MIOBEJEHUEM €r0 MHUMOM U IEHCTBUTENIBHOM YacThIO.
41. Copmynupyiite kputepuii Ko o He00X0AUMOCTH U JOCTaTOYHOCTH YCIOBHI CXOJIMMOCTH YH-
CJIOBOTO pAJa.
42. ChopmynupyiiTe HEOOXOAMMOE YCIOBHE CXOJAUMOCTH YHUCIOBOTO PSIIA.
43. ChopmynupyiiTe JOCTAaTOYHOE YCIOBHE PACXOAMMOCTH YHCIOBOTO Psja.
44. Tlonarue ocratka psiaa. [loBenenne octaTka CXOQAMIMXCS U PACXOSAIIMXCS PSAIOB.
45. ChopmynupyiiTe CBOICTBA O MOBEACHUH JTMHEHHON KOMOMHAIIMN CXOASAIIMXCS PSAIOB.
46. B uéMm 3aKTF09aeTcsl COYeTaTeIbHOS CBOMCTBO CXOJISAIITNXCS PSIIOB?
47. BolnonHseTcs I IepeMeCTUTENIbHOE CBOWCTBO IS pA0B?
48. JlaiiTe ornpeeneHUE YCIOBHOM M aOCOTIOTHOW CXOTUMOCTH.
49. B yém 3aximouaeTcs OCHOBHOE OTJIMYHE YCIOBHO U a0COIIOTHO CXOASIINXCS psAIOB?
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50.
51.
52.
53.
54,
55.
56.
57.

58.
59.
60.
61.

62.
63.
64.
65.
66.
67.
68.

69.
70.
71.

72.
73.
74.
75.
76.
77.
78.
79.
80.
81.

82.

83.

84.
85.
86.
87.
88.

89.
90.
91.
92.
93.
94.

95

ChopmynupyiiTe mpu3HaK CpaBHEHHS B KOHEUHOU GopMme.

CdhopmynupyiiTe npu3HaK CpaBHEHHS B IIpeaebHON opme.

Chopmymupyiite npusnak /[anambepa B koHeUHOH (hopme.

Cdhopmynupyiite npusnak Jlanambepa B mpenenbHOi Gopme.

Chopmymupyitte npusnak Ko B koHeUHOH hopme.

Cdhopmynupyiite npusnak Kommu B npenensHoit Gpopme.

HNuTerpanbHblii npU3HaK.

Jaiite onpesenenne 3HakoYepeayIOIErocs psaa u copmynupyiite reopemy JleiOnuima o ero
CXOAMMOCTH.

[TonaTne QPyHKIIMOHAIBHOTO Psiia ¥ €ro 00JIACTH CXOAMMOCTH.

[TonsiTre cymMmmbl QYHKIIMOHAIBHOTO psa.

Jlath onpeienieHre paBHOMEPHOU U HEPaBHOMEPHOU CXOAUMOCTH (DYHKIIMOHAILHOTO P/,
Chopmynupyiite npusnak Beliepiirpacca 1ist paBHOMEPHOM cX0IUMOCTH (DYHKIIMOHATBHOTO Psi-
na.

Chopmynupyiite TeopeMy 0 IpeeIbHOM MePeXo/ie MO 3HAKOM CYMMBI.

Cdhopmynupyiite TeOpeMy 0 HEMPEPHIBHOCTH CYMMBI ()yHKIIMOHAIILHOTO PsJa.

Kak BbI monumaere ciosa: «Psi1 MO)KHO HHTETPHUPOBATH MOWICHHOY.

Cdhopmynupyiite TeOpeMy O MOYICHHOM WHTETPHUPOBAHUH (PYHKIIMOHAIBHOTO Psijia.

Kak Bbl monumaere cioBa: «Psii MoxxHO nuddepeHupoBaTs NOUICHHO.

Cdhopmynupyiite TeopeMy 00 aHATUTHYHOCTH CYMMBI psifa.

Chopmynupyiite TeopeMy 0 HOWICHHOM AU PepeHIInpoBaHUHN PSIOB AJIsl AEHCTBUTEIBHOTO CITY-
qasi.

[TonsiTHe cTeneHHOrO psja.

Chopmynupyiite TeopeMy AOels 0 CTPOSHUH 00JIaCTH CXOIUMOCTH CTEIIEHHOTO psija.
Teopema o pasznoskeHnuu aHanuTUdeckor GyHKIUHU B psin Teitnopa.

3uarh Buj paaa Teinopa it GyHKIME e, sin@), cos(z), ch(z), sh(s), In(l + 2), arctg(z), 1+ 2)° .

[Tonsitue psga Jlopana. Kak yctpoena obnacts cxonumocTu psiaa Jlopana?
Chopmynupyiite TeopeMy o paznoxkuMocts Gpynkuuu B psja Jlopana.

[Tonsitue okpectHocTH Touku . P Jlopana ¢pynkiuu f(z) B okpecTHOCTH .

[TonsiTHE HyNA aHANUTUYECKON (PYHKIIUU U €r0 KPAaTHOCTH.

Cdopmynupyiite TeopeMy o noBeieHUH psja Telnopa B OKpeCTHOCTH M-KPAaTHOTO HYJISL.
Kak npaktuuecku HailTH KpaTHOCTDb HYJs?

Chopmynupyiite TeopeMy 00 U30JTUPOBAHHOCTH HYJIEH.

Chopmynupyiite Teopemy 06 obpariennu pyHKINUN B TOKISCTBEHHBIN HYIb.
ChopmynupyiiTe TEOpEeMy €IMHCTBEHHOCTH aHAIUTUYECKOU (DYHKITHH.

Jaiite onpeneneHne 0coOok TOUKH z; aHAIMTUYECKON (DYHKLUM M IIPUBEIUTE X Klaccu]uka-

IHUIO.
ChopmynupyiiTe TeopeMy o moBeaeHus psiga JlopaHa B OKPECTHOCTH YCTPAHUMOM 0COO0M TOUKHU
ZO .

Chopmynupyiite TeopeMy 0 CBSI3U MEXKAY HYISIMU H TOJTIOCAMH.

Jlatb onpenienenre M-KpaTHOTO IMOJIOCa.

Chopmynupyiite TeopeMy 0 IpeACTaBUMOCTH (YHKIIUU B OKPECTHOCTH M-KPATHOTO MOJIOCA.
Cdopmynupyiite TeopeMy 0 MOBEIEeHUH psja JlopaHa B OKpeCTHOCTH M-KPATHOTO MOJIOCA.
Cdhopmynupyiite TeopeMy o noBeneHuu psjaa Jlopana gpyukiuu f(z) B okpecTHOCTH CYIIECTBEHHO
0Cc000i1 TOUKH.

Jatp kiaccuuKaIuio TOYKH o0

Coopmynupyiite TeopeMy o noBeaeHun psina Jlopana pyuakuuu f(z) B okpecTHOCTH 0.

Jlath onpeeneHre BbIUeTa.

ChopmynupyiiTe TeOpeMy O CBsI3U BbIYeTa ¢ ko3 dunmuentamu psna Jlopana.

3anumuTte GopMyny BEIYHCIECHUS BEIUETAa OTHOCUTEIHHO MPOCTOTO mostoca (aBe GopMyIbl).
3anummTe GOpMYITy BEIYUCICHHS BbIU€Ta OTHOCUTEIIBEHO M-KPAaTHOTO TOJTIOCA.

. [lalite onpenenenue BplueTa B 0.
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96. Ykaxurte crnocoObl BEIYMCIICHUS BHIYETA B 0.

97. Chopmynupyiite TeOpeMy O BBIYETAX C YIETOM TOUKU 0.
98. ChopmynupyiiTe TeopeMy O BbIYeTax 0e3 y4éTa TOUKHU 0.
99. JlaTh ompeeneHe OpUrHHAaIA.

100. JlaTh onpeneneHue nzodpaxenus (mo Jlammacy).

101. Cdhopmynupyiite TeopeMy 00 aHATUTUYHOCTH U300paskeHUI.

102. CBoOIiCTBO TUHEHHOCTH TpeoOpa3oBanus Jlammaca.

103. Cdhopmynupyiite TeopeMy moaoousi.

104. ChopmynupyiiTe TeOpeMy 3ara3AbIBaHus.

105. Cdhopmynupyiite TeopeMy CMEIIECHHS.

106. Chopmymupyiite npasmiio auddepeHInpoBaHUs OpUTHHAA.

107. Cdhopmynupyiite mpaBuiio nuddepeHIupoBaHus H300paKEHHS.

108. ChopmynupyiiTe IpaBUIO HHTETPUPOBAHUS OpUTHHAJIA B Tipeaenax ot 0 o t.

109. ChopmynupyiiTe mpaBuIIO HHTETPUPOBAHKS H300pKEHUS B TIpeeiax ot P 1o oo.

110. JlaiiTe onpenenenne CBEPTKU ABYX (DYHKIIHIA.

111. Cdhopmynupyiite TeopeMmy 00 H300pakeHHH CBEPTKH.

112. Sanummute popmyiry Jroamerns.

113. Cdhopmynupyiite TeopeMy oOpamieHus (BOCCTAHOBJICHUIO (DYHKIIMH 1O €€ H300paXkeHUI0).

114. Kaxkue 3HaeTe cmocoObl OTBICKAHUS OPUTHHAJIA TI0 €0 H300paKEHUIO.

115. Onumure o0IIYI0 CXEMY PELIeHUs 3aad OepaTOPHBIM CIIOCOOOM.

116. Pemennie TMHEHBIX ypaBHEHUI ¢ TOCTOSTHHBIMU KO3 PUITUEHTaAMU OTIEpATOPHBIM METO-
TIOM.

117. [Tpumenenue hopmynsl J{roamens A HUHTETPUPOBAHUS JTMHEUHBIX AU depeHInanbHbIX
YpaBHEHHH C TTOCTOSHHBIMHU KO3 OUIIEHTAMH.

118. [IpuBeauTe mpuMepsl KJIacCOB (PYHKIIMIA, 00pa3yOIMIMX JIUHEHHOE TPOCTPAHCTBO.

119. Jlatb onpe/erieHre MoHsITHS 6a3nca i 0ECKOHSYHOMEPHOT'O JIMHSHHOTO TIPOCTPAHCTBRA.

120. Jlath onpenienieHre MOHITUS CKAJIIPHOTO MPOU3BEACHUS ABYX (YHKITHI.

121. Jlatb onpenerienre HopMbl (DYHKIIUU.

122. Jlatb onpenienieHre OpTOrOHANBHOM cucTeMe (PYHKIIHIA.

123. [IpuBenuTe MpUMEpPHI OPTOTOHATIBHBIX CUCTEM (PYHKIIUH.

124. 3anuumTe OCHOBHYIO TPUTOHOMETPHUECKYIO CUCTEMY (PYHKIUI. YKaxkuTe HOpMY 3THX
byHKIMIA

125. Kak Haiitu koapuunenTs! psga Pypbe 1o Mpou3BOJIbHOM cucTeMe QYHKIUH.

126. Yro Ha3bIBACTCS CPEHEKBAIPATHYHBIM OTKIOHeHHEeM (yHKiuH f(X) oT dpynkimu g(X)?

127. JaiiTe onpenienenre CX0MMMOCTH MOCIEI0BAaTENLHOCTH { S, (x) } K GyHKImE S(X) B cpen-
HEKBaJ[paTUYHOM CMBICIIE.

128. B 4ém 3akmrouaercs 3KkCTpeMalibHOE CBOMCTBO MHOTOUIEHOB Dyphe.

129. 3anumuTe HepaBeHCTBO beccens.

130. 3anummuTe ypaBHeHue 3amkHyTocTH [TapceBans — Ctekiona.

131. Kakas opToronansHas cucTeMa Ha3bIBa€TCS 3aMKHYTOM B KJlacce /o ?

132. Kakas opToronaneHas cuctemMa Ha3plBaeTCs IOJHON B Kiacce /o ?

133. Onumure o0t Bua psina @ypbe 1o OCHOBHOM TPUTOHOMETPUUECKON CHUCTEME.

134. 3anummre GopMyIly JUIsl OTBICKaHUS KO3 GUIIMEHTOB TPUTOHOMETpHUUecKoro psaga dypee.

135. Chopmymupyiite TeopeMy Jupuxie o mpeacTaBUMOCTH GYHKIIUA TPUTOHOMETPUIECKUM
psanom Dypse.

136. Bun xoapunuenToB TpuroHoMerpuyeckoro paga Oypoe 1uist 4ETHBIX U HEYETHBIX (PYyHK-
1005078

137. Kaxk paznoxuts B psag Pypbe GpyHKIMH, 3a1aHHbIC HA [0,/ ] U [a,a + 2¢]?

138. 3anummre Bua psna Oypre Mo rapMOHMYECKUM KOJIEOaHHSIM.

139. [TonaTne 06 aMIUIUTYJHOM, YaCTOTHOM, ()a30BOM CHEKTpaxX MEePUOINYECKON (PYHKIIH.

140. VYkaxute cucreMy GpyHKIMHU U1 3anucu psijga Oypse B KOMILUIEKCHOH GopMe.

141. 3anummre psag Pypwe B kKomiuiekcHoi popme. Kak Bbipaxkarorcs ero KoapuIeHTs?
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142. ChopmynupyiiTe TeOpeMy O MPEACTABUMOCTH GYHKIIMHU HHTETpasioM Dyphe.
143. 3anummre uaTerpan ®ypoe B AeicTBUTENbHON Popme (3 Gpopmbr).

144, Jlst wero pyHkIuio pasnaratot B psag Oypre?

145. Jlist 9ero pyHKUUIO NPEACTaBISIIOT nHTerpajaoM Oypbe?

146. [TonsTre nHTErpasIbHOTO MpeodpazoBanus Dyphe.

147. [TonsiTue cunyc — npeodpazosanue dypne.

148. [TonsiTue kocuHyc — npeodpazoBanue Oypre.

Cemectp 3
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ITocTpoeHne HHTErpaJIbBHON CYyMMBI IS BOMHOIO MHTErpasa.

Brluucnenue 1BOMHOro HHTErpaia B IEKapTOBBIX KOOPAMHATAX.

I'eomeTpryeckuii CMbICI IBOMHOIO UHTETpAIA.

3aMeHa MEepPEeMEHHbBIX B IBOMHOM MHTErpasie. J[BoiHOI MHTErpasl B MOJISIPHBIX KOOpIMHATAX.
TpoliHOM UHTErpan B ACKaPTOBBIX KOOPIANHATAX.

['eomeTpuueckuii CMbICT TPOMHOTO HHTETpaa.

3aMeHa [IepeMEHHBIX B TPOMHOM HHTerpaie. L{ununapudeckas cuctema KOOpJIUHAT.

3ameHa MepeMeHHbIX B TpoHOM uHTerpaie. Cpepuyeckas cucreMa KOOpAUHAT.

[TonsiTre BekTOpHOrO 10JIA. BEKTOpHBIE TMHUM.

PaGota BekTOpHOTO MOJS BIOJIb KpUBOM. Llupkymsius BeKTOpHOTo mnosis. POTop BEeKTOpHOro mo-
TS

Teopembl 00 yCIOBHSIX HE3aBUCUMOCTH KPUBOJIMHEWHBIX HHTETPAJIOB OT ITyTH UHTETPUPOBAHUS.
[TorenunanpHbie noss. OTbICKaHNE NOTEHIIMANA MTOJIS.

®opMyia 17151 BBIYMCIECHHUS IIONIAIU TIOBEPXHOCTH.

BrraucnurensHbie (opMyItbl 171 TOBEPXHOCTHOTO MHTETpasla IEPBOrO PO/a.

Brruncnutenbubie GopMysIbl A1 TOBEPXHOCTHOTO HHTETpajia BTOPOro Poja.

[ToTOK BEKTOPHOTO 110JI Yepe3 MOBEPXHOCTh. JIMBEpreH1Hsl BEKTOPHOTO IMOJIS.

Wnrerpanbusie popmynsl: ['puna, Ctokca, Octporpanackoro-Iaycca.

Bekropnas ¢popma 3anucu popmyn Ctokca u Octporpaackoro-I"aycca.

[TonsiTre 06bIKHOBEHHOTO MU (DEePEHIINATEHOTO YPaBHEHHSI IEPBOTO MOPSIKA U €r0 PEeIIeHUsI.
®opMbI 3anucu OOBIKHOBEHHOTO MU GEPEHIINATFHOTO YPAaBHEHHUS TIEPBOTO MOPSIKA.
I'eomerpuueckas nHTepIpeTanys 0ObIKHOBEHHOTO AU(QepeHINaIbHOT0 ypaBHEHHUS IEpBOro Mo-
psaKa.

[TocranoBka 3agaun Ko miia ypaBaenus y' = f(x,y).

DopMyIMPOBKA TEOPEMBI CYILIECTBOBAHUS M €IUHCTBEHHOCTH petieHus 3anauu Ko nns ypas-
HeHuda y' = f(x,y).

[TonsiTue o01er0, YaCTHOTO U 0COOOTO pelieHu 0OOBIKHOBEHHOTO A (epeHIInanbHOTO ypaBHe-
HUS IEPBOTO MOPAIKA.

VYpaBHeHUs ¢ pa3AeNAOIIUMUCS IEPEMEHHBIMU.

OnHOpOHBIE ypaBHEHUS.

VYpaBuenus B nonHbIX Auddepennnanax. HeoOXoauMplii U TOCTATOYHBIN NMPU3HAK YPAaBHEHHS B
NOJHBIX JUddepeHnmanax.

3anumuTte GopMyIbl, TO3BOJIAIONINE BOCCTAHOBUTh (PYHKIIMIO 10 €€ U3BECTHOMY MOJHOMY T (-
bepennuany.

JIuHeitHbIe ypaBHEHUS MEPBOTO MOPSIKA.

VYpasHeHus bepuysmm.

[TocranoBka 3anaun Ko ans auddepenunanbHOro ypaBHeHUs opsiaka N.

[ToHaTHe 001IET0 U YaCTHOTO pelIeHni s TuddepeHIIMaTbHOr0 YpaBHEHUS TOopsiIKa N.
DopMyIHPOBKA TEOPEMBI CYILIECTBOBAHUS M €IMHCTBEHHOCTH IJs AU(PepeHInanbHOro ypaBHe-
HUs nopsiaka n.

VYpaBHEeHMsI BBICIIMX HOPSAKOB, TOMYCKaOLUE TOHWKEHUE MOPsIIKa.

OOwMii BUJT HEOJHOPOIAHBIX U OJHOPOJHBIX JIMHEHHBIX JU(PepeHINaIbHbIX YPaBHEHUN MOPsIKa
n.

. AuddepeHumanbuplii TMHEHHBIN onepaTop.
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CBoiicTBa pemeHni JUHEHHOTO OTHOPOIHOTO AuddHepeHIINaTEHOTO YPaBHEHUS.

JIuHEWHO 3aBUCHUMBIC U THHEWHO HE3aBUCUMBIC CUCTeMbI QyHKIUH. [Ipumepsr.

Onpenenurens BpoHckoro.

Teopema o IMHEHHOH 3aBHCUMOCTH CHCTEM (DYHKITHIA.

Teopema 00 ycClIOBUSIX JIMHEWHON HE3aBUCUMOCTH PEIICHUH JIMHEHHOTO OJTHOpOoHOTO nuddepen-
LUAIbHOTO ypaBHEHUS.

[TonsTre GpyHIaMEHTAIBLHOM CHCTEMBI pEUIeHH JTUHEHHOro OJHOPOAHOro nuddepeHuanbHOro
YpPaBHEHUS.

Teopema o cTpyKkType 001Iero pemeHus TMHEHHOro 0JHOPOAHOTO U depeHIINaTbHOTO YpaBHe-
HUSL.

Otpickanue QpyHIaMEHTAIBHOM CHUCTEMBbI U OOIIEro pelieHus JIMHEHHOro oJHOpoaAHoro audde-
PEHIIMATBHOTO YPAaBHEHHS C TIOCTOSSHHBIMU KO3 (DUIICHTAMH.

Teopema o cTpykType 00111ero pemeHuss HEOJHOPOAHOTO JIMHEHHOTO YpaBHEHHS Mopsiaka N.
Meton Bapuanuu NpPOU3BOJIBHBIX IOCTOSHHBIX Ul HEOJHOPOJHOIO JIMHEHHOrO ypaBHEHUS I10-
psaka n.

[TonOop YacTHBIX pelIeHUH JIMHEHHOTO HEOJHOPOAHOIO YPaBHEHUS C IIPABOM YacCThIO CHELMAIb-
HOT'O BHJIA.

Cuctembl 00bIKHOBEHHBIX A depennnanbubix ypaBaenuil. [lonstue pemenust cuctemsl. CBs3b
CHCTEM BBICIINX MOPSAIKOB, CHCTEM MEPBOro Mmopsiika u quddepeHanbHbIX ypaBHEHUN TOpsSaKa
n.

Cucrembl nuHeiHbIX aud@epeHuanbHbIX ypaBHeHU. MaTtpuyHas ¢dopMma 3alucu CUCTEM JIH-
HelHbIX auddepeHnnansHpix ypaBHeHHH. CTPYKTYypa O0IIero pemeHusi CUCTeMbl JIMHEHHBIX O1-
HOPOJHBIX YPABHEHUH.

Otpickanue GpyHAaMEHTATLHONW CUCTEMBI PEIICHUI CHCTEMBbI JTMHEWHBIX OHOPOIHBIX AU depeH-
[UATbHBIX YPAaBHEHUN C OCTOSIHHBIMU KO3 PHUIIECHTAMHU.

Mertox Bapraluu MPOU3BOJIBHBIX TTOCTOSHHBIX IS CUCTEM (D (HepeHINAIBHBIX YpaBHEHHH.

Cemectp 4

1

o gakrowd

oo

10.

11.
12.
13.

14.

15.
16.
17.
18.
19.

JlaliTe onpeneneHne JeTEPMUHUPOBAHHBIX U CTATUYECKUX 3aKOHOMEPHOCTEM.

[IpuBeauTe npuMepsl.

UYto n3yvaeT Teopusl BEpOSITHOCTENH?

[TonsiTHE O POCTpaHCTBE 3NIEMEHTAPHBIX cOObITHI. [IpuBeanTe NIpUMeEpBHI.

[TonsiTre coObITUS U MO COOBITUH. [TprMepsI.

Knaccuduxkanus coObITHi: T0CTOBEPHbIE, HEBO3MOKHbIE, COBMECTHbBIE U1 HECOBMECTHbIE COOBI-
THSL.

Omnepanuu Haja cOOBITUAMU: CYMMa, IpoU3Be/ieHue, oTpuianue. [Ipumepsl.

B kakux cinydasx NpUMEHMMO KJIACCHYECKOE ONpEEIeHUE BEpOSTHOCTH. Kak ycTpoeHO B 3TOM
clly4yae IpOCTPAHCTBO 3JIEMEHTAPHBIX COOBITHI?

AKCHOMaTHYECKOE ONPEIETIEHNE BEPOSTHOCTEN.

[TonaTne ycnoBHoM BeposTHOCTH. [Ipumepsl.

VY cTaHOBHTE CBSI3b MEX/1y YCIOBHBIMU U 0€3yCIIOBHBIMU BEPOSITHOCTSAMU IS CIy4yasi FeOMeT-
PHYECKOTO ONpPEIEIECHNUS BEPOATHOCTEN.

3aBUCHMBIE U He3aBUCHMbIE cOObITUSA. [IprMepsl.

@opmysa yMHOKEHUS BEPOSITHOCTEN.

[Tonyunte GpopMyiy CIOXKEHUS BEPOSITHOCTEH JUIsl ClIydasi TEOMETPHUUYECKOT0 OIpe/ieIeHHs Be-
POATHOCTEM.

Chopmynupyiite 3a1auy, KOTOpPYIO pemaeT ¢popMylia noiaHoi BeposiTHocTH. [lonyunTe 3Ty
dbopmymy.

Chopmynupyiite 3agauy, koTopyto pemaer popmyna baiieca. [Tonmyunre 3Ty popmyiy.
Onumure cxeMy UCIBITAHUNA bepHyIun.

MaremaTuyeckass MOJEIb CXEMBI UCIIBITAaHUN bepHyiu.

Kaxkyro 3amauy pemaer ¢popmyna bepuymm? [lonyuute hopmyny beprysmm.

Chopmynupyiite nokansHyt0 TeopeMy Myaspa-Jlamnaca. J{ns pemenus kakux 3a1a4 e€ npume-
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HSOT?

Cdhopmynupyiite uHTErpasbHyto Teopemy MyaBpa-Jlamnaca. s pemeHus: Kakux 3aaay eé
MPUMEHSIOT?

Penkue coowrtusi. opmyina Ilyaccona.

OnumuTe MyacCOHOBCKHUM MOTOK COOBITHH.

[Tonyunte popMyiy BEIUUCIECHUSI BEPOSITHOCTH TOTO, YTO 32 BpeMsl  1elCTBHs ITyaCCOHOBCKO-
ro MOTOKa COOBITHE HACTYMUT M pas.

[Tonsarue ciydaitHoil BenuunHbl. OTHOMEPHBIE U MHOTOMEPHBIE CllydaliHble BelnuyuHsbl. [Ipu-
Mepbl. Kakue citydaiiHble BETMYUHBI HA3bIBAIOTCSA HE3aBUCUMBIMU, 3aBUCUMBIMU?

JIucKkpeTHbIE OIHOMEPHBIE ClTy4yaliHble BeJIMurHbl. [IoHATHE psita pacipeaesieHus.

OyHKIMSA paclpeeseHUs] BEpOSITHOCTENH OJJHOMEPHOM CIy4ailHOM BEJIMUYMHBI U €€ CBOMCTBA.
[TocTpoenne GyHKIMU pacupeAeIeHHs Ui JUCKPETHBIX OJJHOMEPHBIX BETUUMH.

Banummte Gopmyny BerauciacHus P(a<=x<b), suas F(X).

[InoTHOCTH pacupeneneHns BEpOATHOCTEN OJTHOMEPHON CIIy4allHOM BEJIMYUHBI U €€ CBOMCTBA.
Banuimre Gopmyity I Beraucienus P(a<x<Db), 3Hast m0THOCTE pacnpeneaeHus p(x).

[ToHgTHE MAaTEMATUYECKOTO OKUIAHUS OJTHOMEPHOW JUCKPETHOW CIy4aiiHOW BEJIUYHMHBIL, ETO
CMBICII.

[Momyunte hopmyiry st BBIYMCICHUS MaTEMAaTUYECKOTO OKUAAHUS JJIs1 HEMPEPHIBHON OJJHOMEp-
HOMH Clly4aiiHOM BEJIMYHHBI.

[TonsTue pyHkuuu cnyyaiiHoro aprymenta. [losnyunre popmyity BblUMCIEHUS MATEMAaTHUYECKOTO
OoXXugaHusg QYHKIIUHM OJHOTO CIy4ailHOro apryMeHTa.

CBolicTBa MAaTEMaTHUYECKOTO OXKHJIaHUS.

[lonsiTue nucnepcuu Ciy4ailHOW BETMYUHBIL.

[Tonmy4nTe BRIMUCIUTENBHYIO (HOPMYITY TUCTIEPCHH.

CBoiicTBa AUCIEPCHH.

[TonsiTue o Moze, MelMaHe U KBAaHTWIM MOPSAIKA P.

MoMeHTHI ci1yyaliHOM BEJIMYMHBI, aCUMMETPHS, SKCLECC.

[TonaTne xapakTepucTHYECKOW (QYHKUIMHU. 3amucarh XapaKTePUCTUYECKYIO (YHKIIMIO JJIS TUC-
KPETHOI U HENIPEPBIBHOM CIIy4ailHOW BEJTUYMHBI.

3anuiuTe XapakTepUCTUUYECKYIO U KYMYJSIHTHYIO (DYHKIIMIO JUIsl: a) HOPMAJIbHOTO pacipeese-
HUs; 0) OMHOMHMHAJIBHOTO pacipeneneHus; B) pacnpenenenus [lyaccona.

CBoiicTBa XapaKTepUCTUYECKON (DYHKIHH.

Kak BpIMMCIUTH HaYallbHBIE MOMEHTBI, 3Hasl KYMYJISHTHYIO (DYHKITHIO.

PaBHOMepHOE pacnpenienenye cirydaifHON BeIMUMHBL. 3alUIIUTE ISl pPABHOMEPHOTO pacipesesie-
HUs QYHKIUIO pacripeieNieHns], IIIOTHOCTh, My, Dy.

[TokazarenpHoe pacnpenenaeHue. 3anuIIUTe MIIOTHOCTh pacipeneneHus, My, Dy.

HopmansHoe pacnpenenenue. OxapakTepu3ytuTe ero napamerpsl.

[TocTpoiiTe rpadmk HOPMAIBLHOTO PACTIPECIICHHUS.

ITpuenute npaBuio Bbruuciaenus P(a<x<P) a1 HopManbHON BEIMYMHBL.

[IpuBenuTe npaBuio BeruuciieHus P(|x-a<d) nmas HOpManbHOW BETUYUHBI.

IIpaBuio «Tpé€x curm».

Jlokaxkute, 4yTO ecinu X - HOpMajibHas clydaiiHas BeJIMYMHA, TO BeIMUYMHA Z=0 X+[} Takxke
HopMmainbHa. Haiiaure M[Z] u D[Z].

ITycts X u Y He3aBUCHMMBIE HOpMaJIbHBIE ClIydallHble BETMYUHBI. JJOKaXHUTe, YTO BEIUYMHA
Z=X+Y taxxe HopmanbHa. Haitnute M[Z] u D[Z].

[TonsiTHE O LIEHTpAIBHBIX NpeAeNbHbIX TeopeMax JlanyHnoBa. Chopmynupyiite Teopemy Jlamy-
HOBA JUIsl OJINHAKOBO PACIPEAEICHHBIX CIy4YalHbIX BEJIUYMH.

Jlokaxute HepaBeHCTBO UeObImieBa.

JlaTh onpeeneHye NOHATUS CXOAUMOCTH 110 BEPOSTHOCTH.

ChopmynupoBaTh TEOPEMY O CXOJIUMOCTH IO BEPOSTHOCTH 10 CIE0BATEIbHOCTH

y Xt Xpto 4 Xy

n
Chopmynupyiite ciencTBue u3 TeopeMbl YeobleBa 0 CXOIUMOCTH 10 BEPOSATHOCTH MOCIE0-

n
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58.

59.

60.
61.

62.
63.

64.
65.

66.
67.

68.
69.
70.
71.

72.

73.
74.

75.

76.

77.
78.
79.
80.
81.
82.
83.
84.

85.
86.
87.
88.
89.
90.
91.
92.
93.
94.

X+ Xo +..0+ X,
BaTEJILHOCTH Yn = , Korjaa BeJIMYUHBl Xq, X5,..., X, pacnpeIeIeHBI 10

n

OJTHOMY 3aKOHY.
ChopmynupoBats TeopeMy bepHyu 0 cX0IUMOCTH 1O BEPOATHOCTH OTHOCHTEIBHOM 4acTo-
ThI COOBITHSI K BEPOATHOCTH COOBITUS B CXEME C UCIIBITAHUSMU bepHysuin.

Chopmynupyiite Teopemy Ilyaccona o cX0IUMOCTH 10 BEPOATHOCTH OTHOCUTEIHHO YaCTOTHI
HACTYIUICHUS! COOBITUSA K CpeIHEMY apu(METHUECKOMY BEPOSITHOCTEH STUX COOBITUH.

Kax cTpoutcsa Matpuna pacupeneiaeHus JByMEPHON JUCKPETHOM cllydaliHOW BETMYMHBI?

Kak naiftu psasl pacnpenenenus caydailHoi BennuuHbl X U Y, 3Hasi MaTPUILy pacipeaesieHus
cuctemsl (X,Y) TUCKPETHBIX BETUYUH?

JaTh onpenenenue GyHKIUU paclpeieICHUs CUCTEMBI.

3anumuTe npenesibHbie 3HaueHus QyHKuuu pacupeaenenus F(X,y) npu

X — —00, X —> +00, Y —> —00, Y —> +00.

Joxaxwure, uro pyHkius F(X,y) He yObIBaeT 10 KaXXJ0OMy apryMeHTY.

Banumute Gopmyny mis BerauciacHus P(Xi<X<Xp, y1<Y<Y,), 3Hast GYHKIHIO pacipeaeicHus
F(X,y).

Cdopmynupoats TeopeMy 0 pyHKIMU pacipeaeeHus sl He3aBUCUMBIX CITy4alHBIX BEIUYHUH.
[TonsiTre 06 ycnoBHBIX QyHKIMSIX pactipeneneHus. [IpaBuiio yMHOKEHUSI 3aKOHOB pacipesiene-
HUSL.

[ToHsITHE MIIOTHOCTH paclpeaeICHUs] CUCTEMBI.

Kak, 3Hast IUIOTHOCTH pacrpeaeacHus cucTemsl p(X,y), Haitu P((X,y)eD?

Kak Haiitu ¢yHKIMIO pacnipeneneHus cucteMbl F(X,Y), 3Hast INIOTHOCTD pacnpeaeneHus p(x,y)?
Kak naiitu pyukuuu pacupenencaus Fi(X) u Fy(y), 3Has IIoTHOCTH pacnpeaesneHus p(X,y)
cuctemsl (X,Y)?

Kak Haiiti miaoTHOCTh pacnpeaencuus p1(X) u pa(y), 3Hast MIOTHOCTh pacipeaeneHus p(X,y)
cuctemsl (X,Y)?

[InoTHOCTB pacrpeeneHus: CUCTEMBI I HE3aBUCUMBIX CIy4alHbBIX BEIUYHH.

[TonsiTHe yCIOBHBIX NIJIOTHOCTEN pacnpeneneHusd. [IpaBuino yMHOKEHHS TIIIOTHOCTEN pacipee-
JIEHUS.

Kak, 3Has m10THOCTB pacnpeesieHusi CHCTEMBI P(X,Y), HAUTH IIJIOTHOCTh Pacpe/ieIeHNs CTyqai-
HOM BermuuHbl Z=@(X,Y)?

@opMyITBI [UTs1 BEIYUCICHHUS MATEMATHIECKOTO OKHUIaHMs BeTHUUHBI Z=@(X,Y) B TUCKPETHOM H
HENPEPHIBHOM CITydasix.

[TousiTHE 00 YCIIOBHBIX MAaTEMaTHYECKUX OKUJIAHUSIX U O KPUBBIX PErPECCHH.

[TonsiTre 0 KoBapualy U Ko3(pUIIMeHTe KOpPeIsALny [Tl HE3aBUCUMBIX CTy4aiHbIX BETUUUH.
Coopmymupyiite Teopemy o M[aX+BY].

Coopmynupyiite Teopemy o M[X-Y].

Coopmynupyiite Teopemy o D[X+Y].

3anummte Beipaxkenue st D[aX+Y].

Chopmynupyiite Teopemy 0 K03 duienTe Koppesaiuu Benuauabl X u Y =ax+h.

[TousiTHe 0 TUHEHHOI cpeaHeKBaapaTu4HON perpeccun g(X) BennunHbl Y Ha X. 3alUIINTE BU
dynkuun g(x).

JIBymMepHOe HOpMallbHOE pacmpezeneHue. OxapakTepu3yiTe ero napameTpsl.

KanoHnnuecknii BUJT AByMEPHOTO HOPMAJIbHOTO PaCIpeIeICHUsI.

ITonsiTie BEIOOPKHU

Crioco6s1 00pabOTKH BEIOOPKH.

OMmnupuueckas QyHKIHs pacipeeNeHus U ee CBOMCTBA.

Br100opouHbIe YNCITIOBBIE XapaKTEPUCTUKU BETUIHUHBI X.

[ToHsATHE OLIEHKU MapaMeTPOB pacIpe/leIeHHsL.

TpeboBaHUs K Ka4eCTBY OIEHKH MApaMETPOB PACIpEICIICHUSI.

Metoa MakcUMyMa IpaBAONo00Hs MOTYYEHUS OLICHOK.

Meron MoMeHTOB [IupcoHa nosydeHns OLeHOK.
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95. [IpoBepbTe OIICHKH TTApaMETPOB HOPMAITBHOTO PACHIPEACTICHHUS TIOIYUYEHHBIX METOIOM MaKCHMyMa
MPaBIONO00MS Ha HECMEIIEHHOCTh M Ha A()(EKTUBHOCTb.

96. [loHsITHE O JOBEPUTEIHHBIX HHTEPBAJIAX.

97. IlocTpoeHne AOBEPUTEIHLHOTO HHTEPBAIA I My HOPMAIBLHOTO PAaCHpeeIeHUs IIPU H3BECTHOM
o.

98. ITocTpoeHre JOBEPUTEIBHOTO UHTEPBAIa OLIEHKU My HOPMAJIBHOTO pacipeAeIeHUs IPU Her3-
BECTHOM O.

99. ITocTpoenue AOBEPUTEIHLHOTO HHTEPBAJIa /sl OLEHKH IapaMeTpa ¢ HOp MaJIbHOTO pacrpesere-
HUSL.

100. [TonsiTue o cratucTuyeckux runore3ax. IloctpoeHne KpuTHUECKUX 00J1acTeN.

4 MeToau4YeCKHue MaTepHuabl

Jnst obecrieueHns nporecca 00ydeHUs U peIICHHNS 3a1ad 00ydeHHs HCIONb3YIOTCS CIEAYIONIIE MaTepHaIIbL:
—  METOJMYECKHEe MaTepuajbl, ONpeNeIAollie MPOLEAYyphl OLIEHUBAHUSA 3HAHUI, YMEHWH, HAaBBIKOB M (WJIM) OIBITA
JICATENIHOCTH, XapaKTepH3YIOUIUX I3Tanbl (OPMUPOBaHMS KOMIIETCHIMH, B COCTaBe COIIACHO MyHKTal2 paboueii
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