MUHUCTEPCTBO OBPA30BAHUS 1 HAYKHU PO

®ejepasibHOE rOCyIapCTBEHHOE DI0KETHOE oGpaszoBaTe/IbHOE YUpekIeHne
BbICHIEro 00pa3oBaHus

«TOMCKUN FOCYILAPCTBEHHbIVI VHUBEPCUTET CUCTEM
VITPABJIEHUS U PAJIMODJIEKTPOHUKI»
(TYCYP)

__VTBEPXJIAIO
[popexrop no yueGHoii padote

/) 0 I1. E. TposiH
«Fr_ &9 2016 1.

PABOYAS ITPOI' PAMMA VYUYEBHOU JINCLIATIJTMHBI
MaremMaTukKa

YpoBeHb OCHOBHOH oGpazoBaresibHOi porpamMmbl: bakajaaspuar

Hanpagienue MOATNOTOBKH (crienmanbhocTs):  11.03.02 UndokoMMyHHKAIHOHHBIE
TEXHOJIOTHU H CUCTEMbI CBSI3H

[Ipodusn: CHeTeMbl PaIHOCBSIZH H PAHO0CTYTIA

dopma 00y4eHus: 0aHast

daxynsreT: PTO, Paauorexnu4ecKuii pakyjibTer

Kadenpa: TOP, Kagenpa TEJEKOMMYHHKAINH U OCHOB PA/INOTEXHHKH

Kype: 1,2

Cemectp: 1,2, 3

Vye6HbIii iad Hadopa 2016 roja u nocieayomnx JIeT

Pacripejiesienue pabo4ero BpeMeHH
No Buss! yuebHo# jgesitenibHocTd 1 cemecTp 2 cemectp 3 cemectp Beero Ennnuibl

1 Jlexuun 36 44 54 134 4acoB
2 IlpakrtuyecKue 3aHsATHS 72 80 80 232 4acoB
3 Bcero ayAMTOPHBIX 3aHATHH 108 124 134 366 4acoB
4 CamocTosTeibHas pabora 36 56 118 210 4acoB
S Bcero (0e3 sK3ameHa) 144 180 252 576 4acoB
6 TloaroroBka M cjlada dK3ameHa 36 36 36 108 4acoB
7 OO0was TpyA0eMKOCTb 180 216 288 684 4acoB
5 6 8 19 3.E

Dx3amed: 1, 2, 3 ceMecTp

Tomck 2016
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Paccmotpena u ooOpeHa Ha 3aceaHuu Kadeapsl
npotokost Ne 284 ot « 29 » 6 2016 1.

TITCT COIJIACOBAHUM
PabGouass mporpamMMa COCTapjieHa C  y4eTOM tpeboBanuil  DenepanbHOro
TocynapcTBeHHOro — 00pa3oBare/IbHOrO  CTaHAapTa  BBICIIETO po¢eCcCHOHaILHOTO
obpazosanuss (GI'OC BO) Tperhero TMOKOJICHMs IO HANPABICHUIO MIOJrOTOBKH
(crienmanbroctr) 11.03.02 MHGOKOMMYHMKALMOHHBIC TEXHOJIOIHH 1 CHCTEMBI CBSI3H,
yreeprkaeHnoro 06.03.2015 rona, Nol74 paccmoTpeHa M yTBEp)KAEHa Ha 3aceaHuH
kacdempsl 29 mionst 2016 1., nporokos Ne 284.

Pa3paboTunk: VY
3aB. Ka). MaTeMaTHUKH / e T MarasunnukoBa A. JIL.
3aBeyrolinit odecreynBaoen / %
Kad. MaTeMaTUKH s Maraszunnukosa A. JL

PaGouasi mporpamMma corjiacopaHa ¢ - (GaKylIbTeToM, npogunupyromen 1
BBITTyCKatoliel KadepamMu HarpaBJIeHus MOAr0TOBKH (crienuabHOCTH).

Jlexan PTO® [Tonosa K. 1O.
\ T %
/ 3aBeytouui npoduiInpyromnen @
kad. TOP — Jlemujio A. Sl
3aBejlyIOIIKi BBIITYCKaIOIIEH ()
kad. TOP 4 JlemujioB A. 51
JKCIEPTHI:
A
[Tpodeccop kad. mareMaTuKu Y0 __—FnbuoB A. A.

Jlouenr xag. TOP @ / boromounos C.H.

(§]
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1. leau u 3a1a4u AUCHUILITHHBI

1.1. Hean aucuMninHbI
[lenbro SBISIETCA M3YYEHUE OCHOBHBIX MaTeMaTHYECKUX MOHSATUM U METOJIOB pellie-
HUS 3a7a4 JIMHEWHOW anreOphl, aHAIUTHYECKON T'e€OMETpUM, MaTEeMaTHYECKOTO aHaJIn3a,
muddepeHIuanbHbIX YpaBHEHUN, TEOpur (DYHKIHMA KOMIUIEKCHOTO IMEPEMEHHOTO, JIHC-
KPETHON MaTeMaTuKH, METOJIOB, CHOCOOOB U CPENICTB MOTYUYCHUS, XPaHECHHS, TIEpePaOOTKH
MaTeMaTH4eCKOW WHGOPMAIMK, BKJIIOYAsi METOABI PEIICHUS THUITOBBIX MaTEMaTHYECKUX
3aj1a4.

1.2. 3agaum TUCHUIIINHBI

B 3amaun aMCUMIUIMHBI BXOJAT: OBJAJECHHUE METOAAMH, CIOCOOAMHU U CPENCTBAMU
MONTyYeHUs, XpaHEHHs, NepepaboTKu MaTeMaThyecKod HWHGOpMaluu, TPUHATHIMH B
JUHEHHON anredpe, aHAJUTHUYECKOM TEeOMETPUH, MaTeMaTHYeCKOM aHallu3e, TEOpUHU
muddepeHIrnanbHbIX  YpaBHEHUW, TeOpuM (YHKUUNA KOMIUIEKCHOTO TEPEMEHHOTO,
JUCKPETHON MaTeMaTHhKe, METOJaMHU HCCIEAOBAHMS MaTeMarudeckux 3ajad. Pa3Burtue
JIOTUYECKOTO M QJITOPUTMUYECKOTO MBIIUICHHUS CTYJEHTOB, BBIPA0OTKAa y CTYIEHTOB
CIOCOOHOCTH K CAMOOpraHU3allid U caMo00pa30BaHUIO, B YaCTHOCTH, YMEHHUS padoTaTh €
MAaTeMaTUYECKOU JINTEPATYPOH.

2. MecTo qucuuiuinibl B cTpykrype OOII
Jucuunnuna «Maremaruka» otHocuTcea K 0a3oBoi yactu b1.b.14. Jlnsa u3yuenus
JTUCIUIUIMHBL HEOOXOJMMO TBEPAOE 3HAHME CTYJIEHTaMH 0a30BOTO Kypca MaTeMaTHKU
cpenHel mKoibl. Maremaruka npu3BaHa J1aTh CTYJIEHTaM 3HaHUSI U HaBBIKU, KOTOpBIE Oy-
IyT WCIOJIb30BAThCSl MPU M3YUYCHUH MPOQPECCHOHANBHBIX JUCHMUIUIMH, B Y4eOHO-
HCCIIeIOBATEIBLCKON M HAyYHO-MCCIISIOBATEIbCKON padoTe.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHMA IMCHUIINHBI
[Ipotiecc n3ydyeHUs: TUCIUILIMHBI HAMpaBieH Ha (HOPMHUPOBAHUE CIEAYIOIMIUX KOM-
METEHLINN:
— OK-7 BpIlTyCKHUK JTOJKEH 0071a/1aTh CITIOCOOHOCThIO K CAMOOPTaHU3AlUU U Ca-
MOOOPa30BaHUIO;
— OIIK-3 BemmyckHUK JOHDKEH 0071a1aTh CIOCOOHOCTRIO BIaJIETh OCHOBHBIMH Me-
TOJIaMHU, CIOCO0AaMHU U CPEICTBAMM MOITYUYEHUS, XPaHEHUs, TepepadOTKU UH(OPMALINH;

B pesynbrare usyueHus JUCIUTUIMHBI CTYICHT JTOJIKEH:

— 3HATh: OCHOBHBIC TOHSATHSA JUHEHHON anreOpbl, aHAIUTUYECKOH T€OMETPHH,
MaTEeMaTHYeCKOTO aHaim3a, AuddepeHImanbHbIX YpaBHEHUM, Teopuu (QYHKIUH KOM-
IJICKCHOTO TIEPEMEHHOTO, TUCKPETHOW MaTeMaTHKH; METOJIbI, CITOCOOBI M CPEICTBA TOJY-
YCHUS, XpaHEHUs, TepepabOTKH MaTeMaTHYeCKOW WH(OpMAaIMK, MPUHATHIE B JTUHEHHOM
anreOpe, aHATMTHYCCKOH T€OMETPHUM, MAaTeMaTHYCCKOM aHajau3e, Teopuu auddepeHiim-
aNbHBIX YpPaBHEHUH, TeOpUH (QYHKIIUHA KOMITJIEKCHOTO MTEPEMEHHOTO, TUCKPETHOW MareMa-
THKE, BKJIFOYast METOJIbI PEIICHUS TUTTOBBIX 3a]1a4;

— yMeThb: IIPUMEHSATh METOJIbI, CIIOCOOBI U CPECTBA MONMYUCHUS, XPaHCHUS, TTepe-
paboTKH MaTeMaTH4eCKONW MH(POPMAIIUH, IPUHATHIC B JIMHEHHON airedpe, aHAIUTHIECKON
re€OMETPUHU, MATEMaTHUECKOM aHau3e, Teopun auddepeHInanbHbIX YpaBHEHUN, TEOPUU
(YHKITUH KOMIUIEKCHOTO TMEPEMEHHOTO, AUCKPETHOW MAaTeMaTWKe NJIsi PEHICHUST THUITOBBIX
3a/1a4, JAJIT OCBOEHUS JAPYTUX NUCIUILINH, MPEAYCMOTPEHHBIX YICOHBIM TIIAHOM, W pelie-
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HUS POo(eCCHOHANBHBIX 3a1a4. [loap30BaThes MpyU HEOOXOAUMOCTH MaTEMAaTUYECKON JIH-
TepaTypou.

— BJaJeTh: METOJAaMH, CIIOCO0aMH U CPEJICTBAMU IOJyYEHUs, XpaHEHUs, [epepa-
OOTKM MareMaTHuecKoil nH(pOpMaluu, NIPUHATHIMU B JINHEHHOW anredpe, aHaIMTHIECKOM
reoOMETpPUN, MAaTEMATUYECKOM aHaln3e, Teopun IuddepeHIalIbHbIX YpaBHEHUN, TEOPUU
(YHKIMI KOMIUIEKCHOTO IEPEMEHHOT0, TMCKPETHON MaTeMaTuKe, BKIII0Yasi OCHOBHBIE Me-
TOJIbl PELIECHUs TUIIOBBIX 33Ja4; HAaBBIKAMHM CaMOOPraHU3ALMH M CaMoO0Opa3oBaHUs IS
W3Y4YEHHS] BOIPOCOB, KACAIOLIMXCS JIMHEWHON aireOpbl, aHAIUTUYECKON I€OMETpUH, Ma-
TEMaTHYECKOTo aHaln3a, Teopun auddepeHINaNbHbIX YPaBHEHUN, TEOpUU (QyHKIIUN KOM-
IJIEKCHOTO MEPEMEHHOT0, TUCKPETHON MAaTEMAaTHKHU.

4. O0beM IMCUMILIMHBI M BUABI Y4eOHOIl padoThl
OO1ast TpyA0EMKOCTh TUCHUUIUIMHBI COCTABISACT 19 3a4eTHBIX €AUHMII U TPECTaB-
sieHa B Taonure 4.1.

Tabnuua 4.1 — Tpy10€MKOCTh AUCITUTLITUHBI

Bunsr yueOHOM pabOTHI Beero 4acon CemecTpsl
1 2 3
AyauTopHBIe 3aHATHS (BCEro) 366 108 124 134
B tom uncne:
Jlexun 134 36 44 54
JlabopaTopusie pabots! (JIP)
[paxtnaeckue 3ausaTus (I13) 190 58 66 66
Cemunapsl (C)
KosutoxkBuymsl (K) 18 6 6 6
KypcoBoit npoext/(pabota) (ayauropHas Harpy3ka)
Jlpyeue 8uowi ayoumopHoil pabomuol
KoHTposibHbIE paboThI 24 8 8 8
CamocTosiTe1bHasi padoTa (Bcero) 210 36 56 118
B tom uucne:

Kypcogoit npoekt (pabota) (camocrosrensHas paboTa)
PacuerHo-rpaduyeckie paboTsl
Pedepar
Jlpyeue 8udvi camocmosamenbHou pabomuol
[ToaroToBKa K MPaKTUIECKUM 3aHSITUSIM 102 16 24 58
IToaroroBka K KOHTPOJILHBIM paboTaM 62 10 16 30
IToAroToBKa K KOJIJIOKBUYMY 62 10 16 30
By npoMexyTouHO# aTTecTanuu -3K3aMeH 108 36 36 36
O01as TpyI0EMKOCTh, YaCOB 684 180 216 288
O01mas TpyI0eMKOCTh, 3a4eTHRIX EnuHmI 19 5 6 8
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Tabnuia 5.1 — Pa3gens! JUCHUIIAHBI U BUABI 3aHITHA

5. Conep:xaHue TUCHUNIHHBI

5.1. Pazgenan! AMCcHUIIMHBI U BUABI 3aHATHHI
Paznenpl qucUIIMHBL ¥ BUIBI 3aHATUN MPUBEICHBI B Tabmuie 5.1.

9 g 8
s | gx| x| B _|8s|S __| Popmupye-
Ne = SE|EE|BO| a5 |¢d Z | Mble KoMITe-
HaumenoBanue pasjena IUCIHIUTHHBI 2 x| 25| afg | o & | &8
/1 g € Z S5 S = 22| o % TEHIIAHA
S| EBE?| & So| g (OK, IIK)
1S | a8
1 DJIeMEHThI TEOPHU MHOXKECTB. DJIeMEHThl KOMOMHATOPH- 14 12 24 32 OK-7,
Kd. MaTeMaTn4eckue CTPyKTYphl. DJIEMEHTHI TEOPHH JIU- OIIK-3
HEHHBIX IPOCTPAHCTB.
2. Komnnexcuele uncna. Onepanuy HaJi KOMIUIEKCHBIMU 4 14 8 26 OK-7,
YHCIAMHU. OIIK-3
3. Marputipl. Onpenenurenu. CHCTEMbI TMHEHHBIX aareo- 8 14 6 30 OK-7,
panvecKux ypaBHEHHI. OIIK-3
4, Anrebpa reomeTpuueckux BeKTOpoB. OCHOBBI aHATUTHYE- 8 28 30 66 OK-7,
CKOM re€OMETPHH. OIIK-3
5. OyHKIMHY B IMHEHHBIX IPOCTpaHCTBaX. JINHEHHbIH onepa- 20 30 10 70 OK-7,
Top. BBenenue B ananu3 (Bkmovast GpyHKIMHA KOMILIEKCHO- OIIK-3
T'O TIEPEMEHHOT0).
6. Mubdepenimanbaoe ucunucaeHune (BKovas GpyHKIun 8 16 14 44 OK-7,
KOMILICKCHOT'O [IEPEMEHHOT0). OIIK-3
7. WurerpansHoe ucuucienne GyHKIMH OTHOH U MHOTHUX 18 36 32 90 OK-7,
MEepPEeMEHHBIX (BKIIOYasi QyHKIIMN KOMIUIEKCHOTO TIepe- OIIK-3
MEHHOT0). DJIeMEHTHI TEOPHH IOJIS.
8. Juddepennmanbable ypaBHEHNS. 8 20 8 38 OK-7,
OIIK-3
9. HecobcrBennsie naTerpansl. HTErpansHele mpeodpaso- 10 14 20 44 OK-7,
BaHus. [IpeobpazoBanns Pypre, Jlamaca. OIIK-3
10. | KomrutekcHbIe YHCIIOBBIE M (QYHKIMOHATBHBIE PSbL. Psitbl 10 22 26 58 OK-7,
dypse, Teitnopa, Jlopana. OIlK-3
11. | DnemeHTHI OyNeBOii areOphl, MATEMATHUCCKOM JIOTHKH. 16 16 20 42 OK-7,
Teopusi KOHEUHBIX aBTOMATOB. OIIK-3
12. | Teopus rpados. 10 10 12 26 OK-7,
OIIK-3
BCEI'O 134 232 210 | 576

5.2. Conepxanue pa3aesioB JUCUUIIMHBI (110 JIEKIHIM)
ConepxaHnue pa3nesnoB AUCIUILIAH (TI0 JIEKIUSAM) MPUBEIEHO B Tabmule 5.2.
Tabnuna 5.2 - Cogepikanue pasieaoB JUCIUIUIAH (10 JEKIIHUIM)

MPOCTPAHCTB.

CTpaHCTBA, apU(PMETUIECKOTrO IPOCTPAHCTBA.
IepectaHoBKa, BBIYHCICHHE KOJMYECTBA IEPECTAHOBOK.

| cemecTp
dopmupye-
No HaumeHnoBanus TpynoeMKocTh | Mble KOMIIE-
Copepxanue pa3iesioB
n/m pasznenos (gac.) TEHIUH
(OK, TIK)
1. | DnemeHTsI Teo- MHoxecTBa U Onepaluy HaJ HUMU. YUCIIOBbIE MHOXeE- 2 OK-7, OIIK-3
pUU MHOKECTB. CTBa.
DIeMEeHTbl KOM- CootBerctBus. Buasl coorBercTBuil. buHapHbie 0THO-
OMHATOPHKH. LIEHHUSL.
MaremaTuue- Koneunrle, OeCKOHEYHBIE, CUETHBIC, HECUETHBIC MHOXKE-
CKHE CTPYKTYphl. | cTBa. OrpaHMYeHHbIe, HEOTPAHUYEHHbIE MHOXKECTBA.
DeMEeHTBI TEO- I'paHuIBI MHOXKECTB.
PUU JIMHEHHBIX [ToHsTHS MaTeMaTUYECKOM CTPYKTYPBI, IMHEHHOTO MPO-
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2. | KomruiekcHbie Muumbie gncna. KommiiekcHble uncia B anredpande- 4 OK-7, OIIK-3
gucia. Onepa- CKOM, TPUTOHOMETPUIECKOH, TIOKa3aTenbHON hopMax.
IIH HaJ KOM- Hx reomerprueckas naTepnperanus. CIoXeHne, yMHO-
IUICKCHBIMU YHC- | XKEHHE, JIeNICHHE KOMIUICKCHBIX yncel. Onepanny Hax
JTaMu. KOMIUIEKCHBIMH YHCIIAMH: aHATUTHIECKOE IPOJOIDKECHHUE
OCHOBHBIX DJIEMEHTapHBIX (YHKLHUH Ha KOMIUIEKCHYIO
TUIOCKOCTB.
3. | Marpuupl, onpe- | ITonsTue Marpuisl, pasmep, 0003HaYCHHS. 4 OK-7, OIIK-3
nenurenu. Cuc- Krnaccudukaums marpun. JInneitHsle onepaunu Hazx
TEMBbI JJMHEHHBIX | Marpunamu. TpaHCIIOHMpOBaHHE. YMHOKEHUE MaTPUIIBI
anredpandeckux | Ha Marpuiy-croiben. [IoHATHE CHCTEMBI IMHEHHBIX
YpaBHEHM. anreOpanvdecKux ypaBHEHH, e€ MaTpHUIHAas 3aIiCh.
Omnpenenurens. Berancienue onpenenureneit 2 u 3 mo-
PAIKOB. MeTOA pa3iIoKeHHs ONPEASIUTENS [0 CTPOKE
(crombiy). Pemrenne onpeneeHHBIX CHCTEM METOIOM
Kpawmepa.
4. | Anrebpa reo- [IpocTpaHcTBO reoMeTpUIECKUX BEKTOPOB. [lekapToBa 1 2 OK-7, OIIK-3
METPHIECKUX MOJISIPHAsI CHCTEMBI KOOPAWHAT. Y paBHEHHUE JIMHUH Ha
BekTopoB. OcHo- | rutockoctu. [Ipsimas. Kpussle Broporo mopsiika Ha
BbI aHAJIUTHYE- IUIOCKOCTH. YpaBHEHHE OBEPXHOCTH B IIPOCTPAHCTBE.
ckoii reomeTpun. | IIIOCKOCTH B MpOCTpaHCTBE.
5. | ®yHKuuu B 1U- [Mousitue pynkumu (oneparopa) B IMHEHHBIX MPOCTPaH- 16 OK-7, OIIK-3
HEWHBIX TPO- CTBaX, BKJII0Yasi pyHKIMH KOMILIEKCHOTO NEPEMEHHOTO.
crpancTBax. JIu- | CrnocoOsl 3ananus ynkunu. Kinaccudukaums GpyHkmii
HEWHbIN onepa- B 3aBUCHUMOCTH OT pa3MEPHOCTEH MPOCTPAHCTB. DIEMEH-
Top. BBenenne B | TapHbIe cBoiicTBa QyHKIUH. JIMHEHHEIN omepaTop U ero
aHanu3 (BKio4as | Marpuua. JInHelWHbIe N KBaIpaTHIHbIE (POPMBL.
(hyHKIHH KOM- Komnosunms GpyHkiwmii, oopatHas ¢pynknus. [locnemnosa-
TUICKCHOTO TIe- TEJILHOCTB U ee npezen. HempepbIBHOCTE pyHKINH.
PEMEHHOTO). IMpenen ¢pynxunu. Heonpenenennsie BeipakeHus. Kimac-
cuduKalms ToYeK pa3pbiBa. beckoHeuHo masbie U Oec-
KOHEYHO Oouiblne GYHKIMK U uX cBoiicTBa. CpaBHEHUE
0ECKOHEYHO MaJIbIX, MOPSIOK MaoCTH. [ 1aBHas YacTh
OeckoneuHo Mayoil. CpaBHeHHE OCCKOHEYHO OOJIBININX
GbyHKUMH, nopsaok pocra. [1aBHas yacth OECKOHEUHO
0O0JIBIION.
6. | Duddepeniu- Ioustue quddepennupyemoit Gpynkimu. Juddepeniu- 8 OK-7, OIIK-3
anpHOe ucuucie- | an ¢pyHkuuu. [IponsBogHas MaTpuna 1 ee CTpOCHHE.
HUE (BKITIOYas [HonsTue yactoit npousBonHoil. ['panuent. Ilpousson-
(yHKIIMT KOM- Hasl 10 HalpaBJICHUIO. YcIoBUs U HepeHInpyeMOCTH
TUIEKCHOTO TIe- ¢yuxumu. [Tonstre anamurnaeckoit Gynkimm. [Ipous-
PEMEHHOTO) BOJHBIE U A PepeHIrabl BBICIINX mopsiikoB. [Ipnito-
xeHus auddepenirana B NpHOIKEeHHBIX BEIYHCICHH-
sx. @opmyna Teinopa. [Ipasuno Jlonuransa. ['eomerpu-
YECKUH U MEXaHMUYECKUW CMBICI Npou3BoIHOM. Mccie-
JoBaHUE (DYHKIIWH.
II cemecTp
dopmupye-
Ne HaumenoBanus TpynoeMKOCTb | MbI€ KOMIIE-
Coneprxanue pasziesnoB
n/n pazaenon (dac.) TEHITUH
(OK, IIK)
1. | UnrerpanbHoe Heonpenenénnslii nuTErpan u ero ceoiictsa. Metost 6 OK-7, OIIK-3
HCYHCIICHHE MHTETPUPOBAHUS: MOABEACHIE 1O/ 3HaK AU depeHnmna-

(byHKIMI 0THOM
1 MHOTHX Tepe-
MEHHBIX (BKIJIIO-
qast QyHKIUN
KOMITJIEKCHOTO
MIEPEMEHHOTO).
OJeMeHTHI Teo-
pHH 1OJIsl.

J1a, UHTETPUPOBAHUE 110 YaCTAM, HHTETPUPOBAHUE pa-
[UOHANBHBIX POOEH.

OnpenenéHHblil HHTErpall U ero cBoicTBa. [IpunoxeHus
OIPEAEIICHHOTO uHTerpana. aTerpan aHaltuTuyeCcKon
(hyHKINU KOMITJIEKCHOTO TIEPEMEHHOTO.
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unrerpai. Uure-
TpajJbHBIC TIpe-
oOpazoBaHmsl.

2. Huddepenmu- Juddepernnanbabie ypaBHEHUS TIEPBOTO IIOPSIIKA: 4 OK-7, OIIK-3
aJbHBIC ypaBHE- | OCHOBHBIC MOHSTHUS M 3a1a4l. MeTOIbI peIeHNs]
HUS YPaBHEHHH: C Pa3AeILIFONIMMUCS IEPEMEHHBIMH,
nuHEHHBIX. [nddepennuaababie ypaBHEHHUS BBICIINX
MOPSIKOB, AOIYCKAIOIINE TOHIKCHNE MTOPSIIKA.
3. | DneMeHTH Teo- DNeMeHTHI TEOpUH TMHEWHBIX MPOCTPaHCTB. JInHeitHas 4 OK-7, OIIK-3
PHH MHOKECTB. HE3aBUCHMOCTh, 3aBUCHMOCTb CHCTEM BEKTOPOB, CHCTEM
DreMeHTHl KOM- | QyHKUMi. PazMepHOCTB IMHEHHOTO IPOCTpaHCTBa, Oa-
OMHATOPHKH. 3MC M KOOPAMHATHL. PaHr Marpuipl.
MaremaTuueckue
CTPYKTYPBI.
DneMeHTHI Teo-
puu JIMHENHHBIX
IIPOCTPAHCTB.
4. | Martpurpl, onpe- | YMHOXeHHe MaTpull. OOpaTHas maTpura. Pemenne 4 OK-7, OIIK-3
aemurenu. Cuc- MaTpUYHBIX ypaBHeHHH. COBMECTHOCTD U OIIPEAEICH-
TEMBI IMHEHHBIX | HOCTb CHCTEMBI JITHEHHBIX alNreOpandecKux ypaBHEHUI.
anreOpandeckux | PerreHue onpeneneHHBIX CHCTEM: MAaTPHYHBIA METO,
ypaBHEHUN Mmeron ['aycca. Pemenue HeonpeaesneHHbIX cucteM. Pe-
IIEHHE OJHOPOHBIX CUCTEM YPaBHEHHH.
5. | ®dyHkuuM B 1u- O0parHslii oneparop. Komnosunus oneparopos. Cobct- 4 OK-7, OIIK-3
HEHWHBIX MPO- BEHHBIC YUCIIa U COOCTBEHHBIE BEKTOPHI JIMHEWHOT'O OTIe-
ctpancTBax. JIu- | paropa (Marpunsl). [IprBenenue kBaapatuuHoi Gopmbl
HEUHBIN o1repa- K IJIaBHBIM OCSIM.
Top. BBenenue B
aHam3 (BKIIIOYas
(YHKIAN KOM-
IUIEKCHOTO TIe-
PEMEHHOTO).
6. Huddepennn- Jluneiinple nuddpepeHaIbHbIe YpaBHEHIS MOPSAKA 1. 4 OK-7, OIIK-3
anpHbIe ypaBHe- | CHCTeMBI IMHEHHBIX TU((epeHINATbHBIX yPaBHCHHH.
HUSI
7. HecobctBennslit | Hecobcrennsie nnterpansi I u 11 poxa. [pusnaku 8 OK-7, OIIK-3
uHTerpan. Mate- | cxomumoctu. IloHaTne 06 HHTErpaIbHOM
rpajibHbIE TIpe- npeobpazoBanuu. [IpeodbpaszoBanue Oyphbe,
00pa3oBaHusl. CriextpanbHblii ananus. [Ipeodpazosanue Jlamiaca.
IIpeobpazoBanus | OpuruHan u n300pakeHUE, UX CBOMCTBA.
Dypse, Jlamiaca.
8. OnemeHTH! Oyne- | Axcuomsl OyneBoit anreOpsl. [lorsaTue OyneBoit 10 OK-7, OIIK-3
BOI1 anreOpsl, (yaknuu. TaOIUYHBIA 1 aHATUTHIECKHA CII0COOBI
MaTeMaTH4ecKoi | 3a1aHus OyneBbIX QyHKIMI. MUHTEPMBI, MAKCTEPMBI.
moruku. Teopus | Ju3proHKTHBHEIE HOpMalbHBIE popmbl (JHD) u
KOHEYHBIX aBTO- | KOHBIOHKTHBHbIE HOpMasbHbIE (hopMbl (KHD).
MaroB. CoBepiieHHbIE TU3bIOHKTUBHBIE HOPMaJIbHBIE ()OPMBI
(CAH®) OyneBbix pyHKImiA. MUHUMHA3ANNS OyIIeBBIX
(hyHKIHi.
IIpocreiiue 1HOIHO-PE3UCTOPHBIE CXEMBI.
DJEeKTPUUECKUE CXEMbI TIOTEHIMAIBbHBIX JIOTUUECKUX
anementoB U, NJIN, HE u ux ycioBHbIE 0003HAYCHMS.
Jlornueckuii cCMHTE3 KOMOMHAIIMOHHBIX cxeM. CUHTE3
npeoOpa3oBaresist KOJOB (Ha puMepe peodpa3oBaress
LUKJIMYECKOr0 KOIa B BECOBOI JJBOUYHBIN KOX).
III cemecTp
dopmupye-
Ne HaumenoBanus TpynoeMKOCTb | MbI€ KOMIIE-
Copepxanue pa3esioB
n/n pazaenon (dac.) TEHITUH
(OK, TIK)
1. HecoOctBennsiii | IIpumoKeHUs ONEPAIIHOHHOTO HCUHCIICHUSL. 2 OK-7, OIIK-3
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[IpeobpazoBanus
Oypee, Jlamaca.

DNEeMEHTHI T€O- ITepecTanoBka, Beioopka. Kitaccudukanwst BEIOOPOK. 8 OK-7, OIIK-3
PUH MHOYKECTB. OcHoBHBIE TIpaBuIIa U POPMYJIIBI KOMOMHATOPHKH.
OnemeHTHI KOM- | OTHOIIECHMS HA MHOXECTBaxX. Bubl u cBOMCcTBa OTHO-
OMHATOPHKL. IIICHUH.
MaremaTHyeckue
CTPYKTYpBI.
DeMeHTHI Teo-
pUM TUHEHHBIX
IIPOCTPAHCTB.
Aunrebpa reo- VYpaBHEHHE OBEPXHOCTH B pocTpaHcTBe. L{unuuapu- 6 OK-7, OIIK-3
METPUYECKUX 9yecKHe M KOHUUecKue nosepxHoctu. CTpoeHue HeBbl-
BEeKTOpOB. OCHO- | POKIEHHBIX ITOBEPXHOCTEH BTOPOTO MOPSIIKA B TIPO-
BBl aHAIUTHYE- ctpaHcTBe. L{nnuanpudeckas u chepudeckast CHCTEMBI
CKOM T€OMETPUHU. | KOOPAMHAT.
WnTerpanpaOE [onsarue unTerpana mo purype (MHOT00Opas3uio). 12 OK-7, OIIK-3
HCUHCIIEHUE KpuBonuneiinsie unrerpaist I u Il poga. Ux
¢GyHKIMH omHOW | (pHU3MYECKUIT CMBICH, CBOWCTBA U BBIYHCIICHUE.
1 MHOTHX Tepe- HesaBucumocTs kpuBonuHeitHOTO HTErpana II poxa ot
MEHHBIX (BKJIIO- MyTH UHTETpupoBaHus. [loTeHIMaIbHOE BEKTOPHOE
Yast PyHKIUU none. ViHTerpan GpyHKIMHN KOMIIEKCHOH NepeMEeHHOiA.
KOMIUIEKCHOTO [MonsiTue BbryeTa, GOPMYIIBI ISl €TO BHIYUCICHUS.
MIEPEMEHHOTO). JIBOliHOM MHTErpai u ero cBoMcTBa. Beruucnenue
OJeMeHTHI Teo- HHTErpajia B IeKapTOBBIX KOOpAMHATaX. 3aMeHa
pHUH MOTISL. MIEpPEMEHHBIX B IBOMHOM HMHTETpaje, Iepexon K
HOJISIPHOW crucTeMe KoopanHaT. [ToBepxHOCTHBIE
uaTerpansl [ u Il poxa. VIx ¢usmueckuii cMmbic,
CBOICTBA U BbIUKCICHHUE. TPOMHOIN UHTErpall U €T0
CBOICTBa. Berincnenue naTerpaza B I€KapTOBBIX
KOOpIMHATaX. 3aMEHa IEPEMEHHBIX B TPOHHOM
UHTerpase, mepexo K IMIHHIPUIECKON nin
cepruecKoil CHCTEME KOOP/IMHAT.
ITotox n nuBeprennus BekTopHoro nomusa. @opmyna Oct-
porpajackoro-I'aycca. L{lupkynsauust 1 poTop BEKTOPHOTO
nosst. Popmyna Crokca.
KowmrekcHsie KomrekcHble uncnoBblie psasibl. CXOAMMOCTh U cCyMMa 10 OK-7, OIIK-3
YHCIIOBBIC U psna. [IpusHaky cxoquMoCcTH. AGCONIOTHAS U yCIOBHAs
(YHKIIMOHAB- CXOIMMOCTH YHCIIOBOTO psijia.
Hble psibl. Pagpl | KommuiekcHble pyHKIIMOHAIBHBIE PSABI, 00IaCTh CXOIHU-
®ypee, Teitnmopa, | MocTn. PaBHOMEpHast CXOOMMOCTh (DYHKIIMOHAIBHOTO
Jlopana. psina. CTeneHHo psi, ero 00IacTb CXOOUMOCTH. Psi
Teiinopa. Pasnoxenne gpyukmu B psig Teitmopa. Hymu
¢yakuuu. Psx Jlopana. PaznoxxeHne GyHKINH B s
Jlopana. OcoOble TOUKH (BYHKIHUH U X KIACCHPHUKALIUS.
BplueTsl GyHKIMU U MX HAXOXKJCHUE IJIsl 0COOBIX TOYEK
Bcex BUAOB. [IpHiioxkeHne BEIY€TOB K BEIYHUCICHHUIO HH-
TerpanoB PyHKINH KOMIUIEKCHOH epeMeHHOM.
Psan @ypope 1o opToroHanabpHOM cucTeMe (yHKIHI.
CXOIUMOCTB B CpeHEM. DKCTPEMaIEHOE CBOWCTBO
MHOrousneHoB dypbe.
Tpuronomerpuueckuii psaa @ypre. Pasnoxenue QpyHk-
1 B psn Pypee. Paznuunsie popmer 3anmcu psaga Dy-
pbe. CrieKTpaibHbIi aHAIN3.
Onementsl Oyne- | Jlornueckue cxemsl Tpurrepos tuna RS, T u JK. 6 OK-7, OIIK-3
BOIi anreOpsl, AcuHXpoHHBIE aBTOMaThl Ha T-Tpurrepax. AHamus u
MaTeMaTU4YEeCKON | CHHTE3 CHHXPOHHBIX aBTOMaToB Ha JK-Tpurrepax.
joruku. Teopus
KOHEYHBIX aBTO-
MAaTOB.
Teopwus rpados Ionstus rpada, mcesnorpada, mynerurpada, moarpada, 10 OK-7, OIIK-3

Haarpada u yactuaHoro rpada. CMeKHOCTD,
MHIUICHTHOCTD, CTeNeHb BepluuHbl. OTHOPOHBIN rpad,
MOJHEIH rpad), nononHeHue rpada. [lonsTue
n3zoMopduzma. MaTpuiibl CMEXKHOCTH Y HHITUICHTHOCTH.
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MapuipyTsl, IIeTid, TUKIIBL B CBSI3HOM rpade.
Haxoxxnenue Bcex mpoCThIX 1eNel, COSTUHAIONINX JIBE
BEpIIMHBI rpada. DUIEPOBHI ETH U ITUKJIIBI,
YHuKypcanpHast THHASA. [ aMUIBTOHOBEI rpadbl. 3a1ada o
KOMMUBOSDKEpE (1Be popmynupoBkn). [InanapHsie 1

iockue rpagel. Packpacka rpada.

5.3. Pa3zjiesibl AUCUMILUIMHBI U MEKIMCIUIINHAPHBIE CBA3M ¢ 00eCeYnBAKIIMMU
(mpeabIAyIIIMH) U 00ecrieYUBAEeMbIMH (MOCJIETYIONIMMHA) TUCHUATINHAMHA
Paznenpl TUCHUIUIMHBI U MEXIUCITUIIMHAPHBIE CBSI3U C 00€CIeUMBAIOIIMMU (TIpe-

JIBIIYITAMHA) B o0OecrieunBacMbIMU (TTOCISAYIONTUMH) JTUCIHUIUIMHAMUA TPEICTaBICHBI B

tabmure 5.3.
Tabnwuma 5.3 - Pa3nensl TUCHUTIIINHBI K MK TUCITUTIIMHAPHBIE CBSI3H

Ne n/m Haumenosanue Ne Ne pa3nenoB 1aHHOI AUCIUILIHHBL U3 Ta0M.5.1, U KOTOPBIX
obecreunBaeMbIX HE00X0MMO H3y4eHHE 00eCIIeUNBAIOIINX (TIPESABIIYINNX)
(TIOCNENYIONIHX) JUCIUILIIHH 00ecrneuynBaeMbIX (TIOCIEAYIONNX) TUCITUTLIHH
1 [2 [3]4 5 ]6 [7 |8 [9 1o [11 [12
Hocaenyonue AMCHUIINHBI
1 duznka + |+ |+ |+ [+ |+ + |+ +
2 Mudopmaruka + + + + + +
3 BerunciurensHas TeXHUKA 1 + + |+ |+ + +
MH(OPMaIMOHHBIE TEXHOJIOTUH
4 Teopust BeposTHOCTEH U + + + + + + + + + +
MaTeMaTH4YecKasl CTATUCTHKA
5 DJIeKTpOMarHUTHEIE TTOJISL 1 + |+ |+ |+ [+ |+ + |+ + +
BOJIHBI
6 Teopust aMeKTpUUSCKHX Iener + |+ |+ |+ [+ |+ + |+ + + +
7 DNeKTpOHHKA + + + + + + + + + + + +
8 CxeMOTeXHHUKa + |+ |+ |+ [+ |+ + |+ + + + +
TENEeKOMMYHHUKAI[HOHHBIX
YCTPOMCTB
9 OCHOBBI TOCTPOCHUS + |+ |+ |+ + +
MH()OKOMMYHHUKAITHOHHBIX
CHCTEM U ceTeil
10 Pacnpocrpanenue pagnoBonH U | + + + + + + + + + +
aHTEHHO-(pHICpPHbIE
YCTpoOMCTBa
11 Paguonepenaromue ycrpoiicrea | + + + + + + + + + + + +
CHCTEM PaJHoCBs3U U
paauoaocTyna
12 Panmonpuemnsie ycTpolicTa + + + + + + + + + + + +
CHCTEM PaJHOCBA3U U
pagroocTymna
13 Hudposas o0paboTka cuTHaNIOB | + + + + + + + + + + + +
14 KoMIOHEHTHI JINHUH CBS3H, + + + + + + + + + + + +
DJICKTpOMarHvuTHas
COBMECTUMOCTD U YIIPABJICHUE
PaJHOYaCTOTHBIM CIIEKTPOM
15 CeTH CBSI3U B CHCTEMBI + + + + +
KOMMYTaIIH
16 CeTeBble TEXHOJIOTUH + + + + +
BBICOKOCKOPOCTHOH Iepeaauu
JTaHHBIX
17 CucreMsl 1 yCTpOHCTBa + + + + + + + + + + + +
PagHoCBs3U M paoIOCTyTIa
18 CurHabI YIEKTPOCBA3H + + + + + + + + + +
19 [IpuknanHble MaTeMaTHUECKHE + + + + + + + + + +
METO/Ibl B PAJUOTEXHUKE U
ABTOMATHKE
20 TeopeTrndeckue 0CHOBBI + + + + + + + + + + +
CTAaTHCTUYECKON PaJOTEXHUKI
1 OCCIIPOBOHOM CBSI3H
20 Pacuer anemenToB u ycrpoiicts | + + + + + + + + + + + +
panuocsszu (I'TIO 2)
21 [TporpamMmmupoBaHue + + + +
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CXEM

JIOTUYECKUX MHTETPaJIbHBIX

22

3

MogenupoBaHue IEMEHTOB U + + + + + + + +
ycrpoiictB paguocsszu (I'TIO

ABTOMaTU3UPOBaHHOE + + + + + + + +
MPOEKTUPOBAHNE KOMIIOHEHTOB
MH()OKOMMYHHUKAITHOHHBIX
cuctem (I'TIO 4)

23

CUCTEM CBA3HU

Paspabotka ycTpoicTB amst + + + + + + + +

CucreMsl

JipariasoHa

aBTOMAaTU3UPOBAHHOIO
npoekrupoBanus CBU

5.4. CoorBercTBHE KOMIIeTeHIMA, GOPMUPYEeMBbIX NIPHU
HU3YyYCHUM TUCHUIUINHBI, 1 BUI0OB 3aHATHI

CooTBEeTCTBUE KOMIIETEHIIUN, (POPMUPYEMBIX TIPU U3YUECHUU TUCUUILIMHBI, U BUIOB
3aHATHH MpecTaBiIeHo B Tadnuie 5.4
Tabnuua 5. 4 — CooTBETCTBUE KOMIIETCHIIMI U BUJIOB 3aHSITHI, (DOPMUPYEMBIX MIPU U3Y-
YEHUU JUCUUTUIUHBI

Bunp! 3ansatuil

Komneren
[Tpaktnueckne CamMOCTOSITEND DopMBI KOHTPOJIA
AU Jlekuun
3aHATUSA Has paboTa
OK-7, OIIK-3 + + + Omnpoc Ha IPaKTUYECKOM 3a-

HSTUH, HA JIeKIuU. KoJiok-
BuyM. KoHTposnbHas pabora.
DK3aMeH.

6. UnTepakTUBHBIE MeTOABI U GOPMbI OPraHU3alUU 00yUYEeHUS
He npenycmorpeno PYII

7. JIaGopaTOpHbId NPAKTUKYM

He mpenycmorpeno PYII

8. IlpakTnyeckue 3aHATHS

CopeprkaHue IPaKTHYSCKUX 3aHATHUH MpUBEICHO B Tadmuiie 8.1.
Tabnuma 8. 1 — ComepxaHue NpakTUIECKUX 3aHITHHA

PUH MHOXECTB.
DEeMEHTHI KOM-
OMHATOPHKH.
Maremaruue-

CKHE CTPYKTYPHI.

ctBa. KoHeuHble, OECKOHEYHBIE, CUETHEIC, HCCUETHEIC
MHOXecTBa. OrpaHUYCHHbBIC, HCOTPAHUYCHHBIC MHOXKE-
ctBa. ['paHHIIBI MHOXKECTB.

CootBerctBus. Buasl coorBercTBUit. OTOOpaKCHHS
MHOXeCTB ((QYHKITUN).

| cemecTp
dopmupye-
Ne HanmeHnoBanus " TpynoeMKocThb MBbI€ KOMIIe-
CopepxaHue NpakTUYECKUX 3aHATUN
n/n paznenos (dac.) TEHITUH
(OK, IIK)
1. DJEeMEHTHI TEO- MHoskecTBa U onepauuy Haj HUMU. YUCIOBbIEe MHOXeE- 4 OK-7, OIIK-3
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DNeMeHTHI Teo-
pYHY TUHEHHBIX

MPOCTPAHCTB.
2. | KomruiekcHbie Muumbie gncnia. KommiekcHble uncia B anredpande- 14 OK-7, OIIK-3
gucna. Onepa- CKOH, TPHTOHOMETPUIECKOM, TIOKA3aTeIbHOM Gopmax.
IIH HaJ KOM- Hx reomerprueckas nHTepnperanusi. CIoXeHNE, yMHO-
IUICKCHBIMU YHC- | XKEHHE, IeNICHHE KOMIUICKCHBIX yncel. Onepannu Hax
JaMu. KOMIUIEKCHBIMH YUCIIaMU: aHATUTHYECKOE POJI0OIDKEHUE
OCHOBHBIX DJIEMEHTapHBIX (DYHKLHUH Ha KOMIUIEKCHYIO
TUIOCKOCTB.
3. | Marpuupl, onpe- | ITonsTne Marpuisl, pasmep, 0003HaYCHHS. 6 OK-7, OIIK-3
nenurenu. Cuc- | Knaccudukanus marpun. JIunelinble onepanuu Haj
TEMBbI JMHEHHBIX | Marpunamu. TpaHCIIOHMpPOBaHHE. YMHOKEHUE MaTPUIIBI
anreOpandeckux | Ha MaTpHIly-croiden. [IoHATHE CHCTEMBI IMHEHHBIX
YpaBHEHMH. anreOpandecKux ypaBHEHHA, e€ MaTpUYHAas 3aIiCh.
Omnpenenurens. Berancienue onpenenureneit 2 u 3 mo-
PAIKOB. MeTOA pa3iIoKeHHs ONPEASIUTENS [0 CTPOKE
(crombiy). Pemrenne onpeneeHHBIX CHCTEM METOIOM
Kpawmepa.
4. | Anrebpa reo- JexapToBa ¥ MOJIsIpHAs CHCTEMBI KoopauHart. [IpoctpaH- 22 OK-7, OIIK-3
METPUYECKUX CTBO Fr€OMETPUYECKUX BEKTOPOB. JleiicTBUs HaJ| reoMeT-
BeKTOpOB. OCHO- | puueckuMH BekTopamu. CKalsipHOE, BEKTOPHOE CMe-
BbI aHAJIUTHYE- LIaHHOE MPOU3BEICHUS.
CKOM reoMeTpuu. | YpaBHEHHE JIMHUH Ha IockocTH. [Ipsamas. Kpussie
BTOPOTO MOPsIJIKa Ha IUIOCKOCTH. Y PaBHEHUE MTOBEPXHO-
ctH B mpoctpanctse. [InockocTs B mpoctpanctse. [1ps-
Mast B ipocTpaHcTBe. KacaTenpHas 1 HOpMallb K KPHBOM.
5. | ®yHKUMH B TH- [onsarue pyHKIMA (ONIEpaTOpa) B THHEWHBIX MPOCTPAH- 24 OK-7, OIIK-3
HEWHBIX TIPO- CTBAX, BKJII0Yas (PyHKIMHM KOMIIEKCHOH ITepeMEHHOH.
ctpanctBax. JIu- | CrmocoOsl 3amanus GyHkmn. Kimaccudukanms ¢yHKImi
HEWHBIH omepa- B 3aBHCHMOCTH OT Pa3MEPHOCTH IPOCTPAHCTB. DIEMEH-
Top. Beenenne B | tapHbIe cBolicTBa pyHKIMA. Kommozumus GyHKIui.
ananu3 (Bimoyast | [locienoBarenbHOCTB U ee npezent. HenpepbiBHOCTH
(hyHKIMH KOM- ¢yuxuuu. [penen pynkunu. Heonpenenenusie Bbipa-
TUIEKCHOTO TIe- xeHus. Kiaccugukanys Touek paspbiBa. beckoHeuHO
PEMEHHOT0). MaJible 1 O€CKOHEe4YHO Oonbine (GYHKIIMU U MX CBOWCTBA.
CpaBHeHHe OECKOHEYHO MaJIbIX, HOPSIOK MAJIOCTH.
I'maBHast yacTh OGeckoHedHO Manoi. CpaBHEHHE OECKO-
HEYHO OoNbIIMX (GYHKIMH, MOPSIOK pocTta. [1aBHas
9acTh OECKOHEYHO OOJBIIOHN.
6. | Auddepenu- Texnuka mudpepeHITPOBaHUS CKATAPHON QYHKIIHA 2 OK-7, OIIK-3
aNbHOE MCUHUCIIe- | CKasIpHOTrO apryMmeHTta. OCHOBHBIE NIpaBuiIa tuddepeH-
HUE (BKITIOYast LIUPOBAHMS.
(hyHKINH KOM-
TUICKCHOTO TIe-
PEMEHHOTI0)
II cemecTp
dopmupye-
Ne HaunmenoBanue N TpynoeMKoCTh | Mble KOMIIE-
CozeprkaHue MPakTHYSCKUX 3aHATHH
n/m pa3zaemnos (gac.) TEHIUH
(OK, IIK)
1. | duddepenuu- [onstre muddepenumpyemoit pynkuuu. Juddepeniu- 14 OK-7, OIIK-3
anpHOe ncuuciue- | an ¢pyHkouu. [IponsBonHas MaTpua 1 ee CTPOCHHE.
HUE (BKITIOYast Ionsartue uactHoi npousBoaHoi. IIponsBoanas no Ha-
(YHKIIMY KOM- npasnenuto. [ pagnent. [Tonsrue ananuTHdeckoi QPyHK-
IUIEKCHOTO riepe- | nuu. [IponsBoansie u auddepeHnas! BRICIINX MOPsII-
MEHHOT0) koB. [Tpunoxenus nuddepennnana B NpUOIMKEHHBIX
BbruncieHusx. @opmyina Teinopa. [Ipasuno Jlonurans.
T'eomMeTpuuecKuil CMBICI TPOU3BOAHOM.
2. | DiemeHTHI TEO- DJIeMEHTHI TEOPUH JIMHEHHBIX MPOCTPAHCTB. JInHeiHAs 6 OK-7, OIIK-3

PHH MHOXECTB.
DJIEMEHTHI KOM-
OMHATOPHKH.

HE3aBUCHMOCTh, 3aBUCHMOCTb CHCTEM BEKTOPOB, CUCTEM
dbyHkui. PazMepHOCTD JIMHEHHOTO MPOCTPAHCTBA, Oa-
3HC M KOOPAMHATHL. PaHr Marpuipsl.
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MaremaTHyeckue
CTPYKTYPBI.
OneMeHTHI Teo-
pHUU JTMHEHHBIX
IIPOCTPAHCTB.
3. | Matpuugl, onpe- | YMHoxkeHue Marpun. OOparHas marpuna. Pemenne 8 OK-7, OIIK-3
aemurenu. Cuc- MaTpUYHBIX ypaBHeHHH. COBMECTHOCTD U OIIPEAEICH-
TEMBI IMHEHHBIX | HOCTb CHCTEMBI JINHEHHBIX alreOpandeckux ypaBHEHHUI.
anreOpandeckux | PerieHue onpeneieHHbIX CUCTEM: MATPHYHBIH METO/,
ypaBHEHHI meron ["aycca. Pemenne HeonpeneneHHbIX cucrem. Pe-
IIEHHE OJHOPOIHBIX CUCTEM ypaBHEHHH.
4. | ®yHkuuu B NU- Jluneiinslii oneparop u ero marpuna. JInneiHsIe 1 6 OK-7, OIIK-3
HEWHBIX MPO- kBasparuuHble hopmbl. OOpatHblii onepaTop. Kommosu-
crpancTBax. Jlu- | mus omeparopoB. CoOCTBEHHBIE YHCIa U COOCTBEHHBIE
HEHHBIN onepa- BEKTOPHI INHEIHOTO omnepaTtopa (Matpuisl). [IpuBene-
Top. BBeneHne B | HMe KBaapaTHIHOH (POPMBI K TTTABHBIM OCSIM.
aHanu3 (BKIIFOYas | DIeMEHTapHBIC CBOUCTBA ()YHKITHA.
(YHKIAN KOM-
IUIEKCHOTO TIe-
PEMEHHOT0).
5. | UnterpansHoe HeormnpenenéHHelif nHTErpal U ero cBOUCTBA. MeToabl 12 OK-7, OIIK-3
HCYHCIICHHE MHTETPUPOBAHUS: MTOBEACHHUE MO/ 3HAK
¢bynkuumii onHoit | muddepeHunana, THTErpUPOBaHHUE 10 YACTSIM,
U MHOTHX Tepe- MHTETPUPOBaHUE PALMOHAIIBHBIX JPOOCH.
MEHHBIX (BKIIIO- OnpenenEéHHBIA HHTErpal U ero cBoicTra. [Ipmioxenus
Yast PyHKLIUU OIpe/IeIEHHOTO MHTeTpaa. MHTerpan aHanuTH4ecKon
KOMITJIEKCHOTO (DYHKIIMM KOMIUIEKCHOTO TIEPEMEHHOTO.
TIEPEMEHHOTO).
OneMeHTHI Teo-
pHH TIOJIS1.
6. Huddepennn- Juddepernnansapie ypaBHEHUS IEPBOTO TOPSIKA! 20 OK-7, OIIK-3
aJIbHBIC ypaBHE- | OCHOBHBIC MOHSTHUS U 3a1a4l. MeTOIbI peIeHNS
HUS YpaBHEHHIA: C Pa3AesSIFOLIMMUCS IepEMEHHBIMH,
nuHeiHbIX. [{nddepenuaibabie ypaBHEHUS BBICIINX
MOPSIIKOB, JOITYCKAIOIINE TOHWKEHUE MOPSIIKa.
Jluneiinpie muddepeHumansHble ypaBHEHHS TOPSIKA 1.
Cuctembl TMHEHHBIX T depeHInaIbHBIX YpaBHEHUI.
7. HecobcrBennslit | Hecobcrennsie nnterpainsi I u 11 poxa. [pusnaku 2 OK-7, OIIK-3
uHTerpan. MHre- | cxomuMocCTH.
rpaJibHBIC TIpe-
00pa3oBaHUsL.
[IpeobpazoBanust
®dypre, Jlanaca.
8. OneMeHTH Oyne- | AkcHOMBI OyieBoii anreOpsl. [lorsTue OyneBoit 12 OK-7, OIIK-3
BOI1 anreOpsl, (yaknuu. TaOMUYHBIA 1 aHATUTHIECKHA CII0COOBI
MaTeMaTH4ecKoi | 3a1aHus OyneBbIX QyHKIMH. MUHTEPMBI, MAKCTEPMBI.
joruku. Teopus Jlu3broHKTUBHBIE HOpMalbHbIE (opMmbl (JIHD) u
KOHEYHBIX aBTO- | KOHBIOHKTHBHBIE HOpMasbHBIE hopMbl (KHD).
MaroB CoBeplleHHbIE M3bIOHKTUBHBIE HOPMaJIbHBIE (HOPMBI
(CAH®) OyneBbix pyHKImA. MuHIMA3ZaLNs OyIIeBBIX
(hyHKIHi.
IIpocTeiiiue 1MOIHO-PE3UCTOPHBIE CXEMBI.
DJeKTpUYECKUE CXEMbI HOTEHIMAIBHBIX JIOTHIECKUX
anementoB U, NI, HE u ux ycioBHbIe 0003HAUCHUS.
Jlornueckuii cuHTE3 KOMOMHAMOHHBIX cxeM. CHHTE3
npeoOpa3oBaresist KOJOB (Ha puMepe peodpa3oBaress
LUKJIMYECKOr0 KOIa B BECOBOI JJBOUYHBIN KOX).
III cemecTp
dopmupye-
No HaumenoBanue . TpynoeMKoCcTh | Mble KOMIIEe-
CozeprkaHne MPaKTHYECKUX 3aHATHH
/11 pasnenon (uac.) TEHIIUU
(OK, IIK)
1. HecobctBennsiii | [ToHsITHE 00 HHTETPaIbHOM ITPEOOPA3OBAHHUH. 12 OK-7, OIIK-3
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unrerpan. Uure-
TpajJbHBIC TIpe-
obOpazoBaHusl.
[IpeobpazoBanus
®dypre, Jlanaca.

IIpeobpazoBanne Pypre, CIEKTpaTLHBIA aHAJH3.
IIpeobpazoBanwue Jlamnaca. OpurnHan u H300paKeHHE,
ux cBoiicTBa. [IpunoxeHus onepaioHHOTO
WCYUCIICHHSL.

DJeMeHTHI Teo- ITepecranoBka, Beroopka. Kinaccugpukariis BEIOOPOK. 2 OK-7, OIIK-3
PpHUH MHOXKECTB. OcHoBHBIE TIpaBWIIa U HOPMYITBI KOMOMHATOPHKH.
ONeMeHThI KOM-
OMHATOPHKH.
MaremaTuueckue
CTPYKTYDBI.
DeMeHTHI Teo-
puu JIMHENHHBIX
MIPOCTPAHCTB.
Anrebpa reo- YpaBHEHHUE MOBEPXHOCTH B pocTpaHcTBe. Lmmmaapu- 6 OK-7, OIIK-3
METPHIECKUX YeCKHe U KOHUYECKHE MMOBEpXHOCTH. CTPOCHNE HEBBI-
BEKTOPOB. OCHO- | POKIEHHBIX ITOBEPXHOCTEH BTOPOTO MOPSIIKA B TIPO-
BBl aHAIUTHYE- ctpaHcTBe. Llnnnanpudeckas u cepudeckast CHCTEMBI
CKOW T€OMETpHHU. | KOOpAWHAT.
WuTterpanpaOE [Monsarue uaTerpana mo purype (MHOrooOpasuio). 24 OK-7, OIIK-3
HUCYHUCIICHUE Kpusonuneitasie naterpanst I u Il pomga. Mx
GbyHKUMI OHOI (U3MYECKH CMBICII, CBOMCTBA U BBIYHCIICHUE.
U MHOTUX Ilepe- He3saBucumocts kpuBonuHeliHoro unrerpana Il pona or
MEHHBIX (BKJIIO- MyTH UHTETpupoBaHus. IloTeHIMaIbHOE BEKTOPHOE
Yast PyHKIUU none. ViHTerpan GpyHKIMHM KOMIIEKCHOH NepeMEeHHOiA.
KOMIUIEKCHOTO [TonsiTue BbryeTa, GOPMYIIBI ISl €TO BHIYUCIICHUS.
TIEPEMEHHOTO). JIBOIHOM MHTETpaJl U €ro cBOMCTBa. Bouncienue
DJeMEeHTHI Teo- MHTETpaja B ICKapTOBBIX KOOPAWHATAX. 3aMEHa
pHH TIOJIS. MIEpEMEHHBIX B BOMHOM MHTETpAJe, epexos K
HOJIIPHOW crucTeMe KoopanHaT. [ToBepXHOCTHBIE
uaTerpansl [ u Il poxa. VIx ¢usmueckuii cMmbic,
CBOMCTBA U BbIUUCIICHUE. TPOMHON UHTErpall U €ro
CBOMCTBA. BeluKcieHue UHTErpasa B 1eKapTOBbIX
KOOpJMHATax. 3aMeHa MepeMEHHBIX B TPOITHOM
HHTErpae, mepexo K IMIHHIPUIECKON nin
ctheprudeckoi cucTeMe KOOpInHaT.
ITotox n nuBeprennus BekTopHoro nomusa. @opmyna Oct-
porpajckoro-I'aycca. L{upkynsiust 1 poTop BEeKTOPHOTO
noJisi. opmyna Ctokca.
KomruiekcHsie KomrutekcHple yncioBbie psaabl. CXOIUMOCTE I CyMMa 22 OK-7, OIIK-3
YHCIIOBBIE U psna. [lpusHaku cxoquMocTH. AGCOIOTHAS M YCIIOBHAS
(YHKIIMOHAB- CXOIMMOCTH YHCIIOBOTO psijia.
Hble psibl. Pagpl | KommuiekcHble pyHKIIMOHAIBHBIE PSABI, 00IaCTh CXOIHU-
®ypee, Teitnmopa, | MocTn. PaBHOMepHast CXOOMMOCTh (DYHKIIMOHAIBHOTO
Jlopana. psna. CTeneHHoH psil, ero 00JIacTh CXOAMMOCTH. Psi
Teiinopa. Paznoxenune Gpynkiuu B psia Teitnopa. Hymu
¢yukumu. Psan Jlopana. Pasnoxenne GpyHkuuu B psij
Jlopana. Oco6ble Touku (GYHKITUHM U UX KJIACCU(DUKALINS.
Brruers! GyHKINT 1 UX HAXOXKICHHE TSI 0COOBIX TOYEK
BcexX BUAOB. [IpriioxeHne BEIYETOB K BEIYUCIICHUIO HH-
TerpayioB (pyHKIMH KOMILICKCHOM MepeMeHHOI.
Psin dypbe 1o oproroHansHoO# cucreMe QyHKIHHI.
CX0IuMOCTh B CpeHEM. DKCTPEMAILHOE CBOWCTBO
MHOrousneHoB Dypbe.
Tpuronomerpuueckuii psaa @ypre. Pasnoxenue QpyHk-
un B psit @ypre. Pasnuunsre popmsl 3anmcu psaga Oy-
pre. CrieKTpa bHBIH aHAJIN3.
Onements! Oyne- | Jlornueckue cxemsl Tpurrepos tuma RS, T u JK. 4 OK-7, OIIK-3
BOI1 anreops!, ACHWHXpOHHBIE aBTOMATHI Ha T-Tpurrepax. AHamu3 u
MaTeMaTH4ecKol | CHHTEe3 CHHXPOHHBIX aBTOMaroB Ha JK-Tpurrepax.
joruku. Teopus
KOHEYHBIX aBTO-
MaToOB
Teopus rpados [onsTus rpada, ncesnorpada, mynsrurpada, noarpada, 10 OK-7, OIIK-3

Haarpaga u yactuuHoro rpaga. CMexXHOCTB,
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WHIUICHTHOCTD, CTENEHb BepIINHBL. OJHOPOIHBIN rpad,
MOJTHBIN Tpad, nononHeHue rpada. [TonsTre
n3oMopdu3zma. MaTpHIbl CMEKHOCTH M HHIIUICHTHOCTH.
MapipyTsl, Ieny, OUKIIBI B CBSI3HOM Tpade.
Haxoxxnenue Bcex NpoCThIX LENEH, COENUHAIOIUX BE
BEpIINHEI rpada. DUIepoBHI IEeTH 1 IUKJIHI,
YHuKypcanbHas JUHUS. [ aMUIbTOHOBEI rpadbl. 3a1ada o
KOMMHUBOsDKEpE (1Be hopmynupoBkr). [InanapHbie u
wiockue rpadsl. Packpacka rpada.

9. CamocTosiTeIbHAs padoTa
Buael camocTosTenbHON pabOThI, TPYIOEMKOCTh U (OpMUpPYyEMbIe KOMIIETEHIIHH
npezacTaBieHsl B Tabmuie 9.1.
Tabmuua 9.1 - Buasl caMmocTosTenbHON padOThI, TPYAOEMKOCTh U (POPMHUPYEMBIE KOMIIE-

TCHIIUU
| cemecTp
Ne HanmenoBanus Bunel camocTosATensHON Tpyno- dopMmu- DopMBbI KOHTPOJIS
n/n paszenos paboTs! €MKOCTh pyemsle
(qac.) KOMITECTEH-
LUH
OK, IIK

1 DIEeMEeHTHI TEOpHH N3ydenne TEOPETHYECKOTO 2 OK-7, Ompoc Ha neKnuy, npax-
MHOXKECTB. DJIEMEHTEI Marepuaia, peeHne 3aaad. OIIK-3 THYecKoM 3aHsaTHu. Ko
KOMOMHATOPHKH. IToaroroBka K MNPaKTHYECKHM nokBuyM. KoHTponbsHas
MaremaTtudyeckne 3aHATHSAM. pabora. DK3ameH.
CTPYKTYpPBI. DIEMEHTHI IToaroTroBka K KOJNIOKBUYMY.

TEOPHUU JIMHEHHBIX
IIPOCTPAHCTB.

2. KomriekcHble yncna. W3zydenue TEOPETUYECKOTO 8 OK-7, Omnpoc Ha JeKIuH, IpakK-
Onepanuu Haj Marepuasa, peleHue 3a1ad. OIIK-3 THYECKOM 3aHATHH. KoJl-
KOMIUIEKCHBIMHU ITonrotoBka K MpPaKTHYECKUM noxkBuyM. KoHTponbHas
YHUCIIaMHU. 3aHATHSIM. pabora. Dk3ameH.

IlonrotoBka K KOHTPOJIBHOM
pabore.
IToAroToBKa K KOJNIOKBUYMY.

3. Matpuupl, Nzyuenue TEOPETUUYCCKOTO 2 OK-7, Onpoc Ha JeKuuH, npak-
onpenenuresd. CUCTEMBI | MaTepHaa, peleHne 3a1ad. OIIK-3 THYecKoM 3aHsaTHu. Ko
JIMHEHHBIX IToaroroBka K MNPaKTHYECKHM nokBuyM. KoHTponbHas
anredpandecKux 3aHATHSM. pabora. JK3ameH.
YpaBHEHUH. [lonrotoBka K KOHTPOJBHOM

pabore.
IToaroToBKa K KOJJIOKBHYMY.

4, Aunrebpa W3yuenue TEOPETUYECKOTO 20 OK-7, Omnpoc Ha JeKIUH, IpakK-
rEOMETPHIECKHX MaTepuaa, peleHne 3a1ad. OIlK-3 THYEeCKOM 3ansThn. Kon-
BEKTOPOB. OcHoBel | [lomroroBka K NPaKTHIECKUM nokBuyM. KontponpHas
aHAJUTUYECKOMN 3aHITHUSIM. pabota. MHauBUAYyaIpHOE
TEOMETPHH. IMonrotoBka K  KOHTPOJIEHOW 3amaHne. DK3aMeH.

pabore.
IToaroToBKa K KOJMJIOKBHYMY.

5. OyHKIUY B TMHEHHBIX Nzyuenue TEOPETUYECKOTO 4 OK-7, Omnpoc Ha neKIuy, Ipak-
MIPOCTPAHCTBAX. Marepuania, perieHue 3aau. OIIK-3 THYecKoM 3aHsTuu. Kou-
JIunelinsiii oneparop. IMogrotoBka K MNpPaKTUYECKUM noksuyM. KonrponbHas
BBenenue B ananus 3aHATHUSIM. pabora. MuauBuyansHoe
(Bximtouast pyHKIMM IlogrotoBka K  KOHTPOJIBHOM 3a1aHue. DK3aMeH.
KOMITJIEKCHOTO pabore.

MIEPEMEHHOTO0). IToaroToBKa K KOJJIOKBHYMY.
6. ITogroroBka u caaya sK3aMeHa 36 OneHKa Ha DK3aMeHe
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II cemecTp

Ne HaumenoBanus Bunas! camocTosTensHON Tpyno- dopmu- DOopMBI KOHTPOJIS
n/n pas3zenos paboThI €MKOCTh pyemsle
(gac.) KOMIIETEH-
UH
OK, I1IK

1. Huddepennmanbaoe Wzyuenue TEOPETUUYECKOTO 14 OK-7, Omnpoc Ha JeKI1H, Ipak-
ucyucieHne  (BKIIOYas | Marepuaa, pelieHue 3ajad. OIIK-3 TU4ecKoM 3aHATun. Kon-
¢byHKIMH KoMIuTekcHOTO | ITonrortoBka K mHpakTHIECKHM nokBuyM. KoHTponsHas
TIEPEMEHHOTO) 3aHATHAM. pabora. IHOuBHIyanpHOE

IlonrotoBka K  KOHTPOJBHOM 3amanne. DK3aMeH.
pabore.
IToaroToBKa K KOJNIOKBHYMY.

2. DIeMeHTHI TEOpUHU N3yuenune TEOPETUIECKOTO 12 OK-7, Omnpoc Ha JeKINH, Tpak-
MHOKECTB. DJIEMEHTHI Marepuaa, peleHue 3a1ad. OIIK-3 THYecKoM 3aHsATHH. Kol
KOMOMHATOPHKH. IToaroroBka K MNPaKTHYECKHM nokBuyM. KoHTponbpHas
MaremaTtudyeckne 3aHATHSM. pabora. IHaMBUAYaIbHOE
CTPYKTYPBIL. DJIEMEHTHI IlonrotoBka K  KOHTPOJBHOM 3aaHue. DK3aMeH.
TEOPHH JIMHEHHBIX paborte.

IIPOCTPAHCTB. IToaroToBka K KOJJIOKBHYMY.

3. Martpuugl, Wzyuenue TEOPETUYECKOTO 4 OK-7, Omnpoc Ha JIeKINH, Ipak-
onpenenurenu. CucteMsl | MaTepuala, peleHne 3a1ad. OIIK-3 THYecKOoM 3aHATuH. Kon-
JIMHEHHBIX IlonrotoBka K NPaKTHUYECKUM nokBuyM. MHauBunyans-
anre0pandecKux 3aHATUAM. Hoe 3aaaHue. KoHTposs-
YpaBHEHUH [lonrotoBka K KOHTPOJBHOM Has paboTa. DK3aMeH.

pabore.
IToaroToBKa K KOJNIOKBHYMY.

4, @OyHKINH B TMHEHHBIX N3ydenne TEOPETHYECKOTO 6 OK-7, Ompoc Ha neKnny, npax-
MIPOCTPAHCTBAX. Marepuaia, peeHne 3aaad. OIIK-3 THYecKoM 3aHsaTHu. Ko
JIuneitnslil onepatop. [lonroTtoBka K NPaKTHYECKUM nokBuyM. KoHnTponbHas
BBenenue B ananms 3aHATHSM. pabora. HauBuayaspHOE
(BKmMIOuas pyHKITH IlonrotoBka K KOHTPOJIBHOM 3aaHue. DK3aMeH.
KOMITJIEKCHOTO pabore.

MIEPEMEHHOTO0). IToaroToBKa K KOJJIOKBHYMY.

5. HuTterpanapHoe Uzyuenue TEOPETHYECCKOTO 6 OK-7, Onpoc Ha JICKITHH, TPaK-
ucumcienne  (QyHKIMA | Marepuana, penicHue 3a1ad. OIlK-3 THYeCKOM 3ansTun. Koi-
OJIHOH u MHOrux | IlonrortoBka Kk DpakTHUYECKUM nokBuyM. MHauBuayans-
MEpEeMEHHbIX  (BKJIIOYAs | 3aHATHUAM. HO€ 3aJaHue. JK3aMeH.
¢byHkuuu xoMruiekcHoro | ITonroroBka K — KOHTPOJIBHOM
MIEPEMEHHOTO). pabore.

DsemenThl Teopuu 1osst. | IToarotoBka K KOJIOKBHYMY.

6. JuddepennmnanbHbie N3yuenue TEOPETHYECKOTO 8 OK-7, Omnpoc Ha JeKIUH, IpakK-

YpaBHEHUS Marepuaia, peeHne 3aaad. OIIK-3 THYecKoM 3aHsaTHu. Ko
IToaroroBka K MNpPaKTHYECKHM nokBuyM. KoHTponbsHas
3aHATHSIM. pabora. MuauBuyansHoe
IlogrotoBka K  KOHTPOJIBHOM 3a1aHue. DK3aMeH.
pabore.

IToaroToBKa K KOJUNIOKBUYMY.

7. OneMeHTHI OyneBoii | M3yuenne TEOPETUYECKOTO 6 OK-7,
anreopsl, Marepuaa, peleHne 3aaad. OIIK-3
MaTeMaTu4ecKou IToaroroBka K MNpakTHYECKHM
JIOTHKH. Teopus | 3aHATHIM.

KOHEYHBIX ABTOMAaTOB

8. IToaroroBka u caya sK3amMeHa 36 OneHKa Ha DK3aMEHe
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III cemecTp

Ne HaumenoBanus Bunas! camocTosTensHON Tpyno- dopmu- DOopMBI KOHTPOJIS
n/n paszenos paboTsI €MKOCTb pyemble
(gac.) KOMIIETEH-
UH
OK, I1IK

1. HecobcTBeHHbIH Wzyuenue TEOPETUUYECKOTO 20 OK-7, Omnpoc Ha JeKI1H, Ipak-
HHTErpal. MarepHaa, peleHue 3aaad. OIIK-3 THYecKoM 3aHsTuu. Kou-
WHTerpanbuble [lonrortoBka K NPaKTHUYECKUM nokBuyM. KoHnTponbHas
mpeoOpa3oBaHusL. 3aHATHAM. pabora. IHouBHIyanpHOE
[Ipeobpazosanust Oypre, | [lomroroBka K  KOHTPOIBHOM 3amaHue. JK3aMeH.
Jlammaca. pabore.

IToaroToBKa K KOJNIOKBUYMY.

2. O1eMeHTHI Teopuu | M3ydyenue TEOPETUIECKOTO 10 OK-7, Omnpoc Ha JeKINH, Tpak-
MHOMKECTB.  DIEMEHTHI | MaTepuala, pellieHue 3a1au. OIIK-3 THYECKOM 3aHATHHU.
KOMOMHATOPUKH. IToaroroBka K MNpakTHYECKHM
MaremaTuueckue 3aHATHAM.

CTpYKTYphl. OnemeHTHl | [lonroroBka K  KOHTPOJBHOM
TEOpHUU JUHEHHBIX | paboTe.
MIPOCTPAHCTB. IToAroToBKa K KOJUIOKBUYMY.

3. Auredpa Uzyuenue TEOPETHYCCKOTO 10 OK-7, Omnpoc Ha JICKITHH, TIPaK-
rEOMETPHUECKHUX Marepuaa, peleHue 3aad. OIIK-3 THUecKOM 3asTun. Koi-
BEKTOPOB. OCHOBBI IToaroroBka K MNPaKTHYECKUM nokBuyM. KoHTponsHas
aHATUTHYECKON 3aHATHSAM. paboTa. DK3aMeH.
TEOMETPHH. ITogroroBka K  KOHTPOJBHOM

pabore.
IToaroToBKa K KOJNIOKBUYMY.

4, WnterpansHOE N3ydenne TEOPETHYECKOTO 26 OK-7, Omnpoc Ha neKnuy, npax-
ucuynciaenne  (QyHKIUHA | Marepuaia, peleHne 3a1ad. OIIK-3 THYecKoM 3aHsaTHu. Ko
OJTHOM " MmHorux | IloaroroBka K NpakTHYECKHM nokBuyM. KoHTponsHas
NIEPEeMEHHbIX  (BKIIOYAsl | 3aHATHSIM. paboTa. DK3aMeH.
¢byHkumuu xomruiekcHoro | ITonrotoBka K — KOHTPOJIBHOM
MIEPEMEHHOTO). pabore.

OnemenTsl Teopuu nosist. | [ToarotoBka K KOIIOKBUYMY.

5. KommutexkcHble umcioBeie | M3yuenue TEOPETHYECKOTO 26 OK-7, Omnpoc Ha JIeKINH, TIpak-
u (GyHKIMOHANBHBIE | MaTepuaia, peleHne 3a1ad. OIlK-3 THYeCKOM 3ansTun. Koi-
panel.  Panel  ®ypse, | IlogroroBka K NpakTHYECKUM nokBuyM. KoHTposibpHas
Teitnopa, JlopaHa. 3aHATUSIM. pabota. IHauBHIyaIpHOE

IlonrotoBka K KOHTPOJBHOM 3aaHue. DK3aMeH.
pabore.
IToaroToBKa K KOJNIOKBUYMY.

6. OIeMeHTHI OyneBoit | M3yuenne TEOPETHYECKOTO 14 OK-7, WupuBuayansHOE 3aa-
anreopsl, Marepuaia, peeHne 3aaad. OIIK-3 HHE.
MaTeMaTH4eCKOi IToaroroBka K MNpPaKTHYECKHM
JIOTHKH. Teopust | 3aHATHAM.

KOHEYHBIX aBTOMATOB [TogroroBka K  KOHTPOJBHOM

pabore.
IToaroToBKa K KOJUNIOKBUYMY.

7. Teopus rpados Nzyuenue TEOPETUYECKOTO 12 OK-7, WupuBuayansHOE 3a7a-
Marepuaa, peneHue 3a1ad. OIIK-3 HUE.
IToaroroBka K MNpakTHYECKHM
3aHATHSIM.
[TogroroBka K KOHTPOJIBHOM
pabore.
IToAroToBKa K KOJUIOKBUYMY.

8. IToaroroBka ¥ cada dK3aMeHa 36 OleHKa Ha DK3aMeHe
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He npenycmorpeno PYII

10. KypcoBas pa6ora

11. PeiiTuHroBasi cucremMa Jisi OEHKHN YCIIeBAeMOCTH CTYI€HTOB

11.1. BanabHbIe OLEHKH ISl 3JIEMEHTOB KOHTPOJIS
bannbHbIe OLIEHKU I SJIEMEHTOB KOHTPOJIIS MIpeicTaBieHbl B Tabmuie 11.1.
Ta6nuua 11.1 — banibHbIE OLIEHKU I SJIEMEHTOB KOHTPOJIS

MaxcuManbHBIH 6amn | MakcuMmanbHBIH 6amun | MakcumanbHeiid 6amr | Beero 3a cemecTp
Ha |l K.T. Mexnay 1 u 2 x.T. MeXIy 2 -i K.T. M Ha
KOHEII ceMecTpa

KonTponsHBIE 10 15 15 40
paboThI
WnnuBuayansHbIC 5 5 10
3a7aHusl
KomnokBuym 5 5 10
Pabora Ha 10 10
MPaKTHYEeCKUX
3aHATUAX
Htoro makcumym 3a 10 25 35 70
TIEPUOJ:
Cnaua sK3aMeHa 30
(MaxcuMyM)
Hapacrarouim 10 35 70 100
HUTOI'OM:

11.2. IlepecuyeT 0a/1JIOB B OLICHKH 32 KOHTPOJIbHbIE TOYKH

[lepecuer 6asIoB B OIEHKH 32 KOHTPOJIbHBIE TOYKH TpecTaBieH B Tabmuie 11.2.
Tabnuma 11. 2 — [lepecuet 60ayuIOB B OIEHKH 32 KOHTPOJIbHBIE TOUKHU

banel Ha gaTy KOHTPOJIBHOW TOYKU Ouenka
> 90% ot MakcuMasibHOM cCyMMBbI O6aiioB Ha naty KT 5
Ot 70% 1o 89% ot MakcuMalIbHOM CyMMbI OaioB Ha aaty KT 4
Ot 60% 10 69% oT MakcUMaJIbHON CyMMBbI OasToB Ha aaty KT 3
< 60% ot MakcUMasbHOM CyMMBbI O6aiioB Ha aary KT 2
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11.3. Ilepecyer cyMMBbI 0a/1JI0B B TPAAUIHOHHYIO H MEKAYHAPOAHYIO OLIEHKY
[TepecueT cymmbl OaJIJIOB B TPAAMLIMOHHYIO U MEXAYHApOJHYIO OLIEHKY IpEeCTaB-
jie”d B Tabomune 11.3.
Tabnuua 11. 3 — IlepecueT cymMMbl 6AJIJI0B B TPAJIULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY
Htorosas cymma 6asios,

Onenka (I'OC) YUYUTHIBAET YCTIEITHO Onenka (ECTS)
C/IaHHBIHN 3K3aMeH

5 (oTIMYHO) (3a4TEHO) 90 - 100 A (OTJIMYHO)
85-89 B (ouens xopoiiio)
4 (xopor110) (3a4TEHO) 75-84 C (xoporio)
70-74
D (ynoBineTBOpUTENHHO)
3 (y1OBIETBOPUTEILHO) 65 - 69

(3auTeHO) 60 - 64 E (mocpencTBeHHO)

2 (HEeyIOBIETBOPUTEIIHLHO)
(He 3auTeHO)

Huxe 60 6amnos F (HeynoB1€TBOPUTEIHHO)
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12. Y4eOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE O00ecedyeHre TN CIUTIIHHbI

12.1. OcHoBHas JuTEpaTypa

1. MarasunnukoBa A.JI., MarasunnukoB JL.U. JluneiiHas anreOpa. AHaIUTHYECKas TE€OMETPHS:
yuebnoe nmocobue. — Tomck: TYCVYP, 2010. - 176 ¢. http://edu.tusur.ru/training/publications/2244

2. MarasunnukoB JL.U., Breicmas maremaruka III. @yHKIMM KOMIUIEKCHOTO IE€PEMEHHOTO. Psbl.
HNHuTterpanbabie  mpeoOpa3oBanus: ydeOHoe mocodome. - Tomck: TYCYP, 2012. - 206 c.
https://edu.tusur.ru/publications/2258

3. MarasunnaukoB JI.U., Marasunauko A.JI. JluddepennunanpHoe ncyucienune: yuyebHoe mocooue. -
Tomck: TYCVYP, 2007. - 191 ¢. http://edu.tusur.ru/training/publications/2246

4. EnwsuoB A.A. EnpnoBa T.A. UaTerpansHoe ucunciaeHue: yaeoHoe nocodue. - Tomck: Dab-KoHTEHT,
2013. - 138c. https://edu.tusur.ru/training/publications/6063

5. EmpnoB A.A. EmpnioBa T.A. uddepennmanpapie ypaBHeHHs: ydeOHOe mocodbme. - Tomck: Dib-
Konrent, 2013. - 104¢. https://edu.tusur.ru/training/publications/6062

6. Kysuenos O. I1. luckpetrHas maremaruka Juisi uHxkeHnepa: yueOHuk. - CIIO.: Jlans, 2009. — 400 c.
http://lanbook.com/books/element.php?pl1 cid=49&pll id=220

7. Illesener IO.II. [IuckperHass maremaruka: ydeOHoe mocoOue - CII6.: Jlamp, 2008. — 592 c.
http://e.lanbook.com/books/element.php?pl1 id=437

12.2. lonoJiHUTeIbHAS JIUTEPATYypa

1. bexnemumen JI.B. Kypc ananutndeckoit reoMmeTpun u JTMHEHHON anreOpsl: yueOHUK. - CII6.: Jlans,
2015. - 445 c. http://e.lanbook.com/books/element.php?pl 1 id=58162

2. Ouxrenronsn ['M. Kypc nuddepenumnansaoro m uHTErpanpHoro ucuncienus. B 3-x 1. Tom 1:
yueOnuk. - CI16.: Jlans, 2016. - 608 c. http://e.lanbook.com/books/element.php?pll id=71768

3. ®uxtenronsn ['M. Kypc muddepennmanpaoro nu mHTErpampHoro wcuucienus. B 3-x 1. Tom 2:
yueOnuk. - CI16.: Jlans, 2016. - 800 c. http://e.lanbook.com/books/element.php?pll id=71769

4. ®uxrenronsi ['M. Kypc muddepennmansHoro u uHTEerpagbHoro ucuucienus. B 3-x 1r. Tom 2
yueOnuk. - CI16.: Jlans, 2009. - 657 c. http://e.lanbook.com/books/element.php?pl1_id=409

5. Hemunosuu B.I1., Moaenos B.I1. luddepenuinansupie ypaBHeHus: yueOHoe nocodue. - CI16.: Jlanp,
2008. - 277 c. http://e.lanbook.com/books/element.php?pl1_id=126

6. [erpymko .M. Kypc Bricmieii maremaruku. Teopust GyHKINN KOMITJIEKCHOH MTepeMeHHOM : yueOHoe
nocobue. CII6.: JIans, 2010. - 364 c. http://e.lanbook.com/books/element.php?pll 1d=526

7. HosuxoB ®.A. JluckpeTHas MareMaTuka JUlsl IporpaMMHCTOB: yueOHoe nocodue. - [Turep, 2007. -
363c. 80 rKx3eMIIsIpOB

12.3. YueOHO-MeTOANYECKHUE TOCOOUS U IPOTPAMMHOE O0ecreYeHne

Ilpakmuueckue 3aHAMUA NPOGOOAMCA NO YUEOHLIM NOCOOUAM:

1. MarasunnuxoB JI.M. MarazunnukoBa A.Jl. Beiciias maremaruka . IlpakTukym 1o JnHeiHOR
anredpe 1 aHAIUTHYECKOH reoMeTpur: YueOHoe nocoodwue. - Tomck: TYCVYP, 2007. - 163 c. (97 5k3.)
http://edu.tusur.ru/publications/37

2. MarasuaankoB JI.W. MarasunaukoB A.J1. Beiciras matremaruka 1. [Tpaktukym 1mo
nuddepeHnnanTsHOMy ucHrcieHuto: Ydueonoe mocodue - Tomck: TYCVYP, 2007. - 212 c.
Dx3emiusipoB B oudimoreke TYCYPa: 99.

3. EnsuoB A.A. EnbnioBa T.A. UHTErpansHoe ucuncienue: yuebnoe nocoodue. - Tomck: Dnb-KoHTeHT,
2013. - 138c. https://edu.tusur.ru/training/publications/6063

4. EnsuoB A.A. EnsnioBa T.A. luddepenunanbapie ypaBHEHH: yueOHOe mocodue . - ToMmck: Dib-
Konrent, 2013. - 104¢. https://edu.tusur.ru/training/publications/6062

5. Marasunnukos JI.U1., Beiciiast maremaruka [II. @yHKIMNM KOMIIJIEKCHOTO IEPEMEHHOTO. Psiibl.

CornacoBaHa Ha noptane N2 8725 19


http://edu.tusur.ru/training/publications/2244
https://edu.tusur.ru/publications/2258
http://edu.tusur.ru/training/publications/2246
https://edu.tusur.ru/training/publications/6063
https://edu.tusur.ru/training/publications/6062
http://lanbook.com/books/element.php?pl1_cid=49&pl1_id=220
http://e.lanbook.com/books/element.php?pl1_id=437
http://e.lanbook.com/books/element.php?pl1_id=58162
http://e.lanbook.com/books/element.php?pl1_id=71768
http://e.lanbook.com/books/element.php?pl1_id=71769
http://e.lanbook.com/books/element.php?pl1_id=409
http://e.lanbook.com/books/element.php?pl1_id=126
http://e.lanbook.com/books/element.php?pl1_id=526
http://edu.tusur.ru/publications/37
https://edu.tusur.ru/training/publications/6063
https://edu.tusur.ru/training/publications/6062

https://edu.tusur.ru/publications/2258
6. Ilesenes FO.I1. [luckpernas maremaruka: yae6Hoe nocobue - CII6.: Jlans, 2008. — 592 c.
http://e.lanbook.com/books/element.php?pll id=437

3adanua na KonmponsvHble padomsl U UHOUGUOYAIbHbIE 3A0AHUA NPUECOCHDL 8 KANCOOM U3
cledyouiux y4eoHblx nocoouii:

1. MarasunnukoBa A.Jl., Marasunnukos JI.W. JIuneitnas anrebpa. AHaIMTHYECKAsk T€OMETPHSL:
yuebHoe nocobue. — Tomck: TYCVYP, 2010. - 176 c. http://edu.tusur.ru/training/publications/2244

2. MarasunnukoB JI.U., Beiciias maremaruka I11. @ yHKIIMHM KOMIUIEKCHOTO EPEMEHHOTO. Psbl.
NuTterpansuble npeobpazoBanus: yuebHoe nocodue. - Tomck: TYCVP, 2012. - 206 c.
https://edu.tusur.ru/publications/2258

3. MarasunnukoB JI.U., MarasunaukoB A.JL. Jluddepennuansaoe ucuncienue: yuebnoe mocodue. -
Tomck: TYCVYP, 2007. - 191 ¢. http://edu.tusur.ru/training/publications/2246

4. EnsnoB A.A. EnsnoBa T.A. luddepenunanbupie ypaBHeHUs: yaeOHOe mocodue. - ToMck: Diib-
Konrent, 2013. - 104c. https://edu.tusur.ru/training/publications/6062

5. Iesenes FO.I1. Tuckpernas maremaruka: yae6Hoe nocobue - CII6.: Jlans, 2008. — 592 c.
http://e.lanbook.com/books/element.php?pll_id=437

Ilpozpammmoe obecneyerue.

Cucrema nucranuuonHoro obpazoanuss MOODLE(MeTonuyeckue MaTepuabl: TEKCTOBBIE,
ayauo ¥ Buaeodaisl, *HAMBUAYaIbHBIE 3aJaHus, TeCTH U T.11.), Mathcad, Octave.

12.4. ba3bl JaHHBIX, HHPOPMAIHOHHO CNIPABOYHbIE H MOHNCKOBbIE CHCTEMbI
Ccbuiki c caiita kadeapsl Ha MaTeMaTH4YeCKUEe PeCypPChl U OH-TIAiH TPeHAKEPHI.

13. MaTepunajibHO-TeXHHYeCKOe o0ecneyeHHe JUCHUNINHBI
JlexMOHHBIE ayAUTOPUH, OCHAIIEHHBIE TEXHUKOU ISl MYIBTUMEAUNHBIX MPE3eHTa-
1. Bo3aMOXXHOCTh paboTaTh B KOMIIBIOTEPHOM KJIacce M3 pacuéra OQUH KOMIIBIOTEp Ha
cTyneHTa. Bo3MOXXHOCTh paboTaTh Ha MPaKTUYECKUX 3aHATHUAX C NPUMEHEHHeM YCT-
poiictB «CumBon-TecT» 1711 CaMOKOHTPOJIS.

14. ®ona OLIEHOYHBIX CPEACTB
@oH OLIEHOYHBIX CPEJICTB IPUBEEH B MPUIOKEHUH 1.
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[Ipusiokenne K paboyei nporpamme Z
MUHUCTEPCTBO OBPA30OBAHUSI U HAYKHU P®

®eepasibHOE rocy1apeTBenHoe G105KeTHOE 00pa3oBaTe/ibHOE YupeKIeHne
BbICIIEro 00pa3oBaHus

«TOMCKUU TOCYJIAPCTBEHHBIM YHUBEPCUTET CUCTEM
VITIPABJIEHUS 1 PAJIMODJIEKTPOHUKW»
(TYCVYP)

—YTBEPXJIAIO
[Tpop¢gtop o yueOHol pabore

P, [1. E. Tposin
«Z» eq 2016 .

®OHJ1 OUEHOYHbBIX CPEJICTB I10 VYEBHOM JINCLIUTTJIMHE
MaremaTuka

YpoBeHb 0CHOBHOM 00pasoBaresibHOM nporpamMmel: bakanaspuar

Hanpasnenne nogroroBku  (crennansnocts):  11.03.02 NnpokoMMyHHKAUHOHHBIE
TEXHOJIOTHU H CUCTEMBbI CBSI3H

[Tpoduis: CucTeMbl PaAHOCBSI3H H PA/IHO0CTY A

dopma o0yueHus: ouHast

dakynsrer: PT®, Pagnorexnnvyeckui pakyabTer

Kadenpa: TOP, Kadenpa TeleKoMMYHUKAIHA H OCHOB PAIMOTEXHHKH

Kypc: 1,2

Cemectp: 1,2,3

YyeOuplil tutad Habopa 2016 roja u nocjaeayonmx Jier

PazpaboTuunk:
— 3aB. ka(. maremaruky Marasunnukosa A. J1.

Dx3amed: 1, 2, 3 cemecTp

Tomck 2016
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1 Bsexnenue

®ony ornenounbix cpejctB (POC) saBisiercs MpUIOKeHNEM K pabodeil mporpaMMe JTUCIUIIITAHBL 1
peJicTaBiisieT coboil COBOKYITHOCTH KOHTPOJIbHO-U3MEPUTEIHHBIX MaTepHaIoB (TUIIOBbIE 3a/a4u (3a1a-
HIsl ), KOHTPOJIbHbIE PAOOTHI, TECTBI U JIP.) U METOJIOB UX UCIOJIL30BAHNUS, TIPETHASHAYEHHBIX JIJIS H3Me-
peHus YPOBHS JIOCTHKEHHS CTYJIEHTOM YCTaHOBJIEHHBIX pe3ysibTaToB o0ydeHus. POC mo pucruiinne
(IpaKTHKe) MCHOJIB3YeTCsl IPU MPOBEICHUN TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M ITPOMEKYTOIHOI ar-
TecTaluy CTYJeHTOB. [lepeuennb 3aKkperieHubIX 3a JUCIUATLIMHON KOMIIETEHITNI TpuBeieH B Tadbure 1.

Tab6smna 1 — Ilepedyenb 3akperyieHHBIX 3a AUCIUILINHON KOMIIETEHIIU

CPEJICTBAMU TOJYYEHUdA, XPaHEHUS],
nepepaboTKu HHAMOPMAIIAN

Kon DopMyJIMPOBKA KOMIIETEHIIUN OTanbl GOPMUPOBAHUS KOMIIETEHIIAN
OK-7 CIOCOOHOCTH K camoopranu3anuu u | JlojizkeH 3HaTh OCHOBHbIE TOHATUS JIMHEHHOM
caMo00pa30BaHUIO aJireOpbl, aHAJTUTUYIECKON MeOMeTPUU, MaTeMaTH-
YeCKOro aHajmn3a, JudddepeHiuaibHbIX ypaBHe-
OIIK-3 | criocobHocTh BJIAJIETD OCHOB- | HUli, Teopuu (DYHKIUI KOMILJIEKCHOTO IePEMEHHO-
HBIMI ~ METOJ[aMM, CIIOCODaMU ¥ | TO, TUCKPETHON MATeMaTHKW; METOJIbI, CIIOCOOBI 1

CPEJICTBA TIOJIyUYeHH, XPAHEHUA, TIePepadOTKU Ma-
TeMaTH4IeCcKO MHPOPMAINN, IPUHITHIE B JIHHEH-
HO# ajiredpe, aHAJTUTUIECKON reOMeTprun, MaTeMa-
TUYECKOM aHajmu3e, Teopuu uddepeHIma bHbIX
ypaBHeHUit, Teopun (PyHKIMI KOMILIEKCHOTO TIepe-
MEHHOT'O, JIMCKPETHON MaTeMaTHhKe, BKJIIOYasd Me-
TOJIbI pelleHnd TUIIOBBIX 3a/1a4.

JoJi>keH yMeThb IPUMEHATb METOJIbI, CIIOCOObI 1
CpeJICTBA TOJIyIeHNs, XPaHeHN, TIepepabOTKI Ma-
TeMaTu4IecKoil nH(MOpMAINK, IPUHATHIE B JTUHEH-
HOII ajiredpe, aHAJTUTUIECKOI TeOMeTpUM, MaTeMa-
TUYIECKOM aHaJm3e, Teopun guddepeHnaabHbIX
ypaBHeHuit, Teopur (PYHKIUNE KOMILJIEKCHOTO IIe-
PEMEHHOI'0, NUCKPETHOU MaTeMaTUKe JJid pele-
HUs TUIIOBBIX 33Ja4, JJId OCBOCHUA JPYIUX JIUC-
IUTLIAH, TPEJyCMOTPEHHBIX y4YeOHBIM ILIAHOM, W
pernrenus IpodeccunoHaIbHbIX 3a1a4. [loabp30BaTh-
¢ 1IpH HEOOXOUMOCTH MaTeMaTHIeCKON JuTepa-
TYPOH.

JloKeH BIaaeTh MeToaMu, CII0COOAMU U CPE/I-
CTBAMU IOJIyYEHUsI, XPaHEHUsI, ITepepadOTKN Ma-
TeMaTUIeCKO MH(MOPMAINU, TPUHATHIMUA B JIU-
HeHOM aJireOpe, aHAJUTUYIECKON NeOMeTpPUM, Ma-
TeMaTUIEeCKOM aHa/n3e, Teopun JAnuddepeHInab-
HBIX ypaBHeHUil, Teopun (HYHKIHNI KOMILICKCHO-
IO MEPEMEHHOT0, JUCKPETHON MaTeMaTuKe, BKJIIIO-
dagd OCHOBHBIC METOMNBI PEIICHUdA THUIIOBBIX 3a-
Jlad; HABbIKAMH CAMOOPTaHU3AIMU U CamMoobpa-
30BaHUA JJid HU3y4YEHUdA BOIIPOCOB, KaACAIOIINXCHA
JINHEHHOW areOphl, AHAJTUTUIECKON T'€OMEeTPUH,
MaTeMaTHIeCKOTO aHaJmM3a, Teopun auddepeHIim-
aJIbHBIX YPaBHEHUil, Teopun (PYHKIHI KOMILIEKC-
HOI'0O IIEPEMEHHOI'0, JMCKPETHON MaTeMaTUKU.
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2 Peanuzanuss KoMrneTeHImii

1 Komnerenmusa OK-7

OK-7: cnocobHOCTh K CAaMOOPraHMU3aIlul 1 CaMOOOpa30BaHUIO.
Jnst bopMupoBaHUsT KOMIETEHIINN HEOOXOIUMO OCYIIECTBUTE PsIJ 3TAIOB. DTalbl (DOPMUPOBAHUS
KOMIIETEHIINH, TIPUMEHSIeMbIe JIJIsi 9TOr0 BUJIbI 3aHSTHI U HUCIIOJIb3yeMble CPEJICTBA OICHUBAHUS IPE/]I-
CTaBJICHLL B TabsmuIie 2.

Tabsuiia 2 — Dranbl popMUPOBaHNS KOMIETEHIINN U UCHOJb3YyEMbIE CPEJICTBA OIIEHUBAHUS

Cocras 3HaTh YMmeThb Baagern
Copepxanue 3
HaeT OCHOBHble TIO- | YMeer npuMeHaTh | Biajieer METO/IaMU,
oTaton HATUS JIMHEHHON — aJj- | MEeTO/bI,  CIIOCOOBI | | crocobaMu U CpeJl-
rebpbl, AHAJUTUYECKON | CpeJICTBA  TOJIYYeHUd, | CTBAMHU [IOJIYYEHHUS,
reoMeTpuu, MaTeMa- | XpaHeHus, epepadOTKU | XpaHeHHsd, mepepaboTKh
TUIECKOI'O aHa/n3a, | MaTeMaTU4IeCKONI UH- | MaTeMaTU4IeCKON uH-
nuddepeHImaabHbIX dopmarun, HOpUHATHIE | POPMAIUN, TPUHATHIMI
YPpaBHEHUH, TEOpUH | B JIMHEWHO#  ajred- | B JinHeliHo#t  ajreod-
byHKIIMIT KOMILIEKCHOTO | e, aHaJIMTUYECKOU | pe, AHAJIUTUYIECCKOU
IIePEMEHHOIO, JUC- | TeOMETPUM, MaTeMaTHU- | TeOMeTpUu, MaTeMaTH-
KPETHOIl  MaTeMaTHUKH; | YeCKOM aHaJIi3€e, TEOPUM | YeCKOM aHaJIn3e, TEOPpUU
METO/IbI, CIocOObl U | auddepeHnuaIbHbIX nuddepeHnaIbHbIX
cpeJcTBa  IIOJIyYeHHd, | YPABHEHUIA, TEOPUH | yPaBHEHUIA, Teopuu
XpaHeHus, 1mepepadoTKu | (bYHKIMI KOMILIEKCHOTO | (DYHKIINNH KOMILIEKCHOTO
MaTeMaTU4eCKOn UH- | IEPEMEHHOI0, JIUCKPET- | [IePEMEHHOIO, Jc-
dopmanum, TPUHATBHIC | HON MaTeMaTHKe JIJId pe- | KPeTHOI — MaTeMaTHKe,
B JIMHEHHOI  ajred- | IMeHWs THUIOBBIX 3a/lad, | BKJIIOYas OCHOBHBIE
pe, aHAJINTUYCCKON | AJId OCBOCHHA JAPYTUX | METOJLI PEIICHAA THUIIO-
reOMEeTpUH, MaTeMaTH- | JUCIUILINH, IIpeJly- | BbIX 3aJia4d; HaBbIKaMU
YeCKOM aHaJIn3e, TEOPUHU | CMOTPEHHBIX  yIeOHBIM | CAMOOPTaHUBAINT u
b depeHImaTbHbIX IJIAHOM, W  PeIIeHus | caMooOpa3oBaHus  JIjisd
YPaBHCHU, TeOPHUH | MPOMECCHOHAIBHBIX 3a- | U3YJYeHUs BOIIPOCOB,
byHKII KOMILJIeKC- | gad. Iloab3oBaThes HpH | KAcaloIIuXcs JIMHEHHOMN
HOT'O [EPEMEHHOr0, | HEOOXOIUMOCTH MaTeMa- | ajredpbl,  aHAJIUTHIe-
JUCKPETHOM MaTeMaTh- | TUYECKO# jimrepaTypoil. | CKOII reoMeTpuu, maTe-
Ke, BKJOYas MeTO/Ibl MaTUYEeCKOI'o  aHaJIn3a,
perreHns TUTIOBBIX Teopun i depeHIm-
3a/1a4. aJIbHBIX YPaBHCHUH,
TEOpUn byHKII
KOMILJIEKCHOT'O nepe-
MEHHOI'O,  JIUCKPETHOM
MATEeMATUKA
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Buanr

3aHATUN
Jlexnum; [IpakTuaeckne [IpakTrnueckue
3aHSTHUS,; 3aHSTHUS,;
[IpakTuueckue
3aHITHUS; ['pynmosbie ['pynmosbie
KOHCYJIbTAIHN; KOHCYJIbTAIHH;
CemuHAapHI;
Bomosmenne  mo- Brmonmnenne
I'pymmosbre MAIITHero 33,/[aHns; WHIIBUTYaIbHOTO
KOHCYJIBTAIHN; A TATTHST;
CamocTrosiTe/bHAsT
CamocrosTesnbhas paboTa CTYJIeHTOB; CamocrosTebHast
paboTa CTyIeHTOB; paboTa CTYJIeHTOB;
Ncnonb3zyemblie
cpeacTBa
OTEHHBAHIH Tecr; KonTponphas KonTposnpnas
pabora; pabora;
Coobienue Ha
ceMUHApE; Odopmitenne  J10- Odopmtenue
MAIITHETO 3a/[aHUsT; U 3aIUTa
Otrser ma WHIUBHLy aJILHOTO
KOJIJIOKBUY ME€; KouncmekT marepu- 38 TAHUS:
aJia, BBIHECEHHOT'O
KonTposbnasz Ha CAMOCTOATEb- DK3aMeH.
pabora; HYIO PaboTy;
Sxsanerr; DK3aMeH;
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O6HH/IG XapaKTepUCTUKMn nmokKasaresieil n KpuTepueB OlleHUBaHUA KOMIIETCHIITMN Ha BCEX dTallaX IIPU-

BeJleHbl B Tab/uIe 3.

Tabsmna 3 — O0IMe XapaKTEPUCTUKHU IToKa3aTeJieii 1 KPpUTepUueB OlleHMBAaHUS KOMIIETEeH-

O II0 dTallaM

ITokazarenu u | 3HaTh YMmeThb Baagers

KpUTEPUH

OTimyHo YpoBeHb caMoOpranmsa- | Y POBeHb caMOOpraHu3a- | ¥ pOBEHb CaMOOpraHu3a-

(BBICOKMIA A 1 caMOOOpa30BaHMS | MK M CAMOOOPA30BaHUS | U U CaMOOOPa30BaHUs

YPOBEHB ) [IO3BOJIAET chopMu- | TO3BOJISIET chopME- | TO3BOJISIET  KOHTPOJIHU-
poBaTh CHUCTEMHBIE W | pOBaTh JIMana30H | POBATh  BBITOTHSIEMYTO
rJIyOOKIe SHAHUAMS | TPAKTHIECKIX yMe- | pabory, [IPOBOIUThH
B Ipejesiax — mW3ydae- | HUil, TpeOyeMblil JjIsi | OIIEHKY  BBIIIOJIHEHHOMN
MO#l  JIUCHIUIIMHBI ~ C | PA3BUTUSI  TBOPYECKUX | PAOOTBI, MOIU(PUIIPO-
IIOHUMAaHUEM CPaHUIl | PelieHuii, adcTparupo- | BaTh TAITLI pabOThI
IPUMEHUMOCTH BaHUs MpobJIeM

Xoporiio YpoBeHb caMOOpranmsa- | Y POBeHb caMOOpraHu3a- | ¥ pOBEHb CaMOOPraHu3a-

(bazoBbIiA o W caMooOpasoBa- | MU W caMoobpa3oBa- | UM U caMooOpa3oBa-

YPOBEHB ) HISI TI03BOJIAET C(OOPMU- | HESI ITO3BOJISIET ¢(hOPMHU- | HUSI TIO3BOJIET OIIEPUPO-
poBaTh 3HAHWS OCHOB- | pOBATh JAMAIla30H IPaK- | BATh OCHOBHBIMH METO-
HBIX ITOHATHUI Ha ypPOBHE | THYECKUX YMEHWil, Tpe- | JaMH pPemieHus 3a1ad 1
ompejesieHuit W B3au- | OyeMbIX JIJId PEIIeHus | UCCaeTOBAHUI
MOCBA3€el Me}K,ZLy HUUMUNU THUIIOBBIX 3aJa41 C 3JIie-
B Opeesax HU3ydaeMOW | MEHTaMU HUCCJIEJTOBAHUSA
JIICIIATLIAHBL

YiaoBJyieTBOpu- YpoBeHb caMoopranmn3a- | ¥ poBeHb caMOOpraHu3a- | ¥ pOBeHb CaMOOpraHu3a-

TeJbHO (mOporo- | Iuu u camMoobpa3oBa- | MM U caMooOpa3oBa- | MM U camMooOpa3oBa-

BBIi YPOBEHD )

HUs TI03BOJIAET chOpMU-
poBaTh 3HAHUA OCHOB-
HBbIX I[IOHATUI Ha yPOBHE
Ha3BaHUl u obo3HAUE-
HUI, aJITOPUTMOB peEIle-
HUA TUIOBBIX 3334

HUs 1T03BOJIAeT chopMu-
poOBaThb OCHOBHBIE yMe-
Hus, Tpedyemble 11 Bbl-
IIOJITHEHUSI TPOCTBIX THU-
IIOBBIX 33134

HUSI IIO3BOJIIET  pabo-
TaTh IpPU HPSIMOM Ha-
OJII0JICHUU U KOHTPOJIE

CDOpMYJII/IpOBKa nokasaTejieil u KpUuTepueB OIlCHUBaHUA ,ZLaHHOﬁ KOMIIETCHIIYN IIPUBEJICHA B TabJIH-

e 4.
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Tabauna 4 — Iloka3zaTesin 1 KpUTEPUN OIIEeHUBAHUS KOMIIETEHITUN

Ha 3TaIlax

ITokazarenn u | 3HaTh YMeThb Baagern
KpuUTepun
OranyHo VpoBeHb caMOOpranu3a- | YPoBeHb caMOOpPTraHu3a- | ¥ pOBEHb CaMOOPraHu3a-
(BBICOKMIT UM U caMoOOpa30BaHMs | UK M CAMOOOPA30BaHUS | U U CaMOOOPa30BaHUs
YPOBEHB ) II03BOJIAET II03BOJIAET II03BOJIAET
® DACKPBIBATH CYIII- e CBOOOJIHO pu- e CcBOOOJHO  OIEpH-
HOCTh MaTeMaTu- MEHSATh  METOJIbI poBaThb MeTO/IaMU
YEeCKUX [OHATHUMH, pertieHuda 3aJ1a49 n3y4aeMOil JaucCIu-
IIPOBOJINTH UX Xa- B HE3HAKOMBIX ILTUHBL;
PaAKTEPUCTUKY; CUTYAITUIX;
® OpPraHU30BBLIBATH
® AHAJIM3UPOBATH ® MaTeMaTHIeCKH KOJIJIEKTUBHOE BBI-
CBSI3U MEZK Ty oKasarb ©  ap- IOJIHeHnEe PabOTHhI,
pa3IUnIHbIMU ~ Ma- I'yMEHTHPOBAHHO 3aTparnBaioei
TEeMaTHICCKIMU JIOKa3aThb  T0JIO- U3ydaeMyio  JIUC-
MTOHSATUSIMU; JKEeHUsT U3ydaeMoit IUATLIAHY
JTUCITUTLIINHBL;
e 000CHOBLIBATD e CBOOOJIHO BJIAJIETH
BBIOOD MaTeMaTH- pPa3HBIMU CIIOCODA~
YeCKOro  MeToJIa, MH IIpe/ICTaB/ICHUS
ILJIaH, STallbl MaTeMaTHIeCcKOoi
peIleHnsI 3a,/1a41; nHMOpMAaIIN.
Xoporiro YpoBeHb caMOOpranm3a- | ¥ poBeHb CaMOOPTaHm3a- | ¥ pOBEHb caMOOpTaHU3a-
(6azoBbrii A U caMoOOpa30BaHMs | UM M CAMOOOPA30BaHUS | UK U caMOOOPa30BaHUs
YPOBEHB ) IIO3BOJIAET ITO3BOJIAET ITO3BOJIAET
e JlaTh  Olpejese- ® pa3/INYUTh CTaH- ® KPUTHYECKN
HUS OCHOBHBIX JlapTHBIE U HOBBIE OCMBICJIUBATEL IO~
MOHATUNH U TIPUBO- CUTYaII pu JIydeHHbIe 3HAHUS;
JIUTH IPUMEPHI UX peIIeHnn 3a1a4;
[ PHMEHEHS; e paborarb B KOJ-
® KOPPEKTHO BBbI- JIGKTUBE,  3aJia9u
® [IOHUMATh  CBHA3H paxkaTb © apry- KOTOPOI'O 3aTparu-
MEK/JTy pa3IndHbI- MEHTHPOBAHHO BAIOT U3y4YaeMyIo
MU OHSTHSIMUT; 000CHOBBIBATH 110~ JIUCITUILIAHY
JIOXKCHHUST U3ydae-
¢ apryMenTnpoBatThb MO JIMCITUILINHBL;
BBIOOD MeTOo/Ia
peIeHnsI 3a,1a41;
® COCTaBJIATH ILJIaH
peIlIeHnsT 3a,/1a41;
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YaoBJjieTBOpu-
TeJbHO (moporo-
BbIil YPOBEHD )

YpoBeHb caMOOpraHu3a-
UK 1 CaMOOOpa30BaAHMS
IO3BOJISIET

® BOCIIPOU3BOJIUTH
OCHOBHBIE (DaKTHI,
UJen;

® DacliosHaBaTb
OCHOBHBIE Ma-
TeMaTHUYIE€CKHEC

00'BEKTHI;

® IIPUMEHATH aJIro-
PUTMbI  pellleHusd
THATIOBBIX 33744

YpoBeHb caMOOpraHu3a-
UK 1 caMoOOpa30BaHUS
IO3BOJISIET

® IIPUMEHATHL aJIro-
PUTMBI  pelleHnud
TUIIOBBIX 3a/a4 Ha
IIPAKTHUKE;

e paboTarh CO CIpa-
BOYHO# JmuTepary-

poit;

e odopmdaTh  pe-
3yJIbTAThI cBOEH
paboThr;

YpoBeHb caMOOpraHu3a-
I U caMoOOpa30BaHUS
[IO3BOJISIET

® TI0/JIEP>KUBATH
pasroBop Ha Te-
MBI n3y4vaemMoi
JUCIUILINHBL;

® BJIa/IETh OCHOBHOI
TEPMHNHOJIOTU-
eit n3yqaemMon
JUCIAILINHEL.

2 Komnerenmusa OITK-3

OIIK-3: cnocobHOCTH BJIaJIeTh OCHOBHBIMM METOJAaMM, CIIOCOOaAMU M CpeACTBaMU IIO-
JyYeHUus, XpaHeHus, nepepaboTku nHOpMAaIUN.
st popMupoBaHus KOMIIETEHITUN HEOOXOMUMO OCYIIECTBUTD PsAJI TAIIOB. DTalbl (POPMUPOBAHUS
KOMHeTeHHI/H/I’ HpI/IMeHHeMI)Ie AJId 9TOI'O BHADBI 3aHATUN " I/ICHO.T[b?)yeMbIe Cpe,ZLCTBa OlCHNBaHUA Hpeﬂ;
cTaBJeHbl B TabJIHIIE D.

CornacoeaHa Ha noptane Ne 8725



Tabsmma 5 — 9ranbl hpopMUpPpOBaHUS KOMIIETEHIINM U UCIIOJIb3yeMble CPeJACTBa OIl€eHUBAHMUS

CocraB 3HaTh YMmerThb Baagern
Coaep2xkanue 3
HAaeT OCHOBHBIE TIO- | YMeer npuMeHdaTh | Biajsieer MEeTO/IaMU,
STaron HATUS JIMHEHHOW  aJji- | MeTO/bl, CIOCOOBI M | cmocobaMu W Cpejl-
reOpbl, AHAJUTUYIECKON | CpeJicTBa  TOJIYYeHHUs, | CTBAMU IOJTY YeH U,
reOMeTpUH, MaTeMa- | XpaHeHUs, IepepabOTKU | XpaHeHHs, epepaboOTKM
TUYECKOI'O aHajm3a, | MaTeMaTUuIeCKON UH- | MaTeMaTUYCCKON nH-
b depeHImaIbHbIX dopmanun, TpuHATHIE | (DOPMAIMH, TPUHATHIMI
ypaBHEHHIA, Teopuu | B JHeHHO#l  aJyreb- | B JMHeHHON  aJired-
GYHKIUIT KOMILJIEKCHOTO | pe, AHAJIUTUYECKON | pe, AHAJIATAYECKON
IIEPEMEHHOT 0, JIC- | TEOMETPUM, MaTeMaTHh- | TeOMETPHUH, MaTeMaTu-
KPETHOI ~ MaTeMaTUKH; | YeCKOM aHaJIM3€e, TEOPUU | YECKOM aHAJIN3e, TEOPUU
MEeTOJIbI,  crocoObl | | jauddepeHImaTbHbIX b depeHImaTbHbIX
CpeIcTBa [IOJIYYCHUd, | YPABHEHUII, TEOpUM | ypaBHEHUI, TEOPUN
XpaHeHus, MepepaboTKu | (PYHKIMH KOMILIEKCHOTO | (PYHKIUH KOMILIEKCHOTO
MaTeMaTHIeCKON UH- | IEPEMEHHOI'0, JIUCKPEeT- | IIePEMEHHOrO0, JTAC-
dopmanum, NUPUHATBHIE | HOW MaTeMATHKE JIJisd pe- | KPETHOM — MaTeMaTHhKe,
B JIMHEHHON  ajred- | MeHWs TUMOBLIX 3aJad, | BKJIIOYas OCHOBHBIE
pe, AHAJIUTUYIECKON | JIJIA OCBOCHUS JIPYTUX | METOJBI PEIICHUs THIIO-
reOMeTpUM, MaTeMaTu- | JIUCIUILINH, npeJly- | BbIX 3aJlaq; HaBBbIKAMU
YeCKOM aHaJIu3e, TCOPUH | CMOTPEHHBIX  YIE€OHBIM | CAMOOPTaHUBAIII u
nuddepeHImaIbHbIX IJTAHOM, U PeIIeHHs | caMOoOOpa30BaHUs  JIJIst
ypaBHEHMIA, Teopun | NpodeCCUOHATBHBIX 3a- | U3YYeHUd BOIIPOCOB,
dyuKIIiT KOMILTIEKC- | J1ad. llosb30oBaThesa mpu | Kacalommxcesd JIMHEWHOMN
HOT'O MIEPEMEHHOI0, | HEOOXOIUMOCTH MaTeMa- | ajaredpbl,  aHAJUTHYIE-
AUACKPETHOW MaTeMaTh- | TUYECKOHU JInTepaTypoi. | CKOI IeOMeTpUur, MaTe-
Ke, BKJOYas MeTOIbI MaTHIeCKOro  aHaJjIn3a,
pereHuns THUIIOBBIX teopun  juddepeHim-
3a/1ad. aJIbHBIX YPpaBHEHU,
Teopuun dyHKIII
KOMILJIEKCHOT'O nepe-
MEHHOI'0,  JIMCKPETHOi
MaTeMaTHUKHN
Buabr
3aHATUN
o Jlexmuu; o [IpakTuueckue e [IpakTmyeckue
3aHATUL; 3aHATUL;
e [IpakTuueckne
3aHATUL; e ['pymmosnie e ['pymnmosbie
KOHCYJIbTAIIH; KOHCYJIbTAIIN;
e CemuHaphbI;
e Brumosenune  10- e Brimosinenue
e I'pynmonbre MalITHEeTO 3a/IaHUsI; WHIABULYAJTHHOTO
KOHCY/IbTAINH; Sa AN
e CamocrosiTesTbHAS
o Camocrogresnpuas paboTa CTYICHTOB; e CamocrosTebHASL
paboTa CTYIEHTOB; paGoTa CTYICHTOR;
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Hcnionb3yembie
cpeJicTBa
OIleHUBAHWUS

e Tecr;

o Coobmmenne Ha
CeMMHADE;

e OTBeT Ha
KOJIJTOKBIY ME;

e Konrposibnas
pabora;

e DK3aMeH;

e KonrtpoJibHagd
pabora;

e Odopmienue mo-
MAIIHEro 3aJaHus;

e Koncnekr marepu-
aJla, BBIHECEHHOI'O
H& CAMOCTOSITEJIb-
HYIO0 paboTy;

e DK3aMeH;

e KontpoJbHagd
pabora;

e Odopmenne
U 3aIuTa
WHIABYIYAJIHHOIO
3a/IaHUS;

e OK3aMeH.

O6HII/IG XapaKTepUCTUKMU mokKasaresieil n KpuTepueB OllcHUBaHUA KOMIIETCHIIMN Ha BCEX dTallaX IIPU-

BeJleHbI B TabJmile 6.

Tabsiuiia 6 — O0mIMe XapaKTEepUCTUKM TOKa3aTejieil 1 KPpUTepueB OIeHUBAHUS KOMIIETEeH-

ON II0 dTallaM

TeJibHO (moOporo-
BBIii YPOBEHB)

OCHOBHBIX TOHATHUI Ha
YpOBHE  Ha3BaHUil U
o0o3HaYEHNI, AJTOPUT-
MOB penieHud THUIIOBbIX
3a/1a4

yMEHUSAMU, TPeOyeMbIMU
JIJIsl  BBIIIOJIHEHUS IIPO-
CTBIX TUTOBBIX 33124

ITokazaTenn n | 3HaTh YMmeThb Baagern
KpUTEpUN
OranvyHo Ob6namaer cucremubiMu | ObJrajiaer  juanaszoHoMm | KoHTposupyeT  BBIIOJ-
(BBICOKMIT U TJIyOOKMMHU 3HAHHSAMM | IPAKTUYECKUX YMEHMii, | HIeMyio paboTy, IIPOBO-
YPOBEHB ) B Ipejeax M3ydaeMoil | TpeOyeMbIX [IIss pa3BH- | JIUT OIEHKY BBIIOJIHEH-
JUCIUILIAHBL ¢ IIOHUMAa- | THsT TBOPYECKHUX peIlle- | HOM paboThl, MOAU(UITI-
HUEM TPAHUI[ TPUMEHHU- | HUil, abCTparnpoBaHWSA | PyeT STAIlbl PaOOTHI
MOCTH 1pobJieM
Xoporio Obnamaer snanusgvu | Obamaer amanaszonoMm | Omepupyer OCHOBHBIMU
(6azoBbIii OCHOBHBIX TOHATHUI Ha | MPAKTUIECKUX YMEHWii, | MeTOJaMI PeIleHus 3a-
YPOBEHB ) YPOBHE orpejiesieHuil | TpeOyeMbIX I pellle- | J1ad U UCCJIEI0BAHMIA
U B3aMMOCBSA3€Hl MeK- | HUsI THUIIOBBIX 3aJa4 C
Jly HUMH B Ipejejax | 9JeMeHTaMHu HCCIeI0Ba-
U3y9aeMoil JUCIUILIMHBL | HUS
YaoBiaeTrBopu- Obnamaer snanngmu | Objamaer  ocHOBHbIME | Paboraer mpm mpsaMom

Ha6JIIO,ZLeHI/II/I 1 KOHTPOJIE
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@opMyIMPOBKa TIOKa3aTe el 1 KpUTEPUEB OICHUBAHUSA JTAHHOW KOMIIETEHITUU ITPUBE/ICHA B TaOJIM-

e 7.

Tabsmna 7 — IlokazaTrean u KpUuTepuu OI€HWBAHWS KOMIIETEHIIMM Ha 3Tarrax

ITokazarenn u | 3HaTh YMeThb Baagers
KpuUTepun
OranyHo
(BBICOKMI ® DAaCKpLIBaeT CyTI- e cBOGOJIHO npu- CBOOOIHO  OIIepH-
YPOBEHD) HOCTL MAaTeMaTH- MEHSIeT METOJIBI pyer METOIAMUI
YeCKUX  IOHATHH, perennd 3a1a4 n3yvdaeMoil TUCITH-
OPpOBOAUT HX Xa- B HE3HAKOMBIX NJIUHBI;
PaKTCPUCTUKY CUTYaIUAX;
OpraHm3yeT  KOJ-
® aHaJIM3UPYeT CBA- ® yMeeT MaTeMaTHu- JIEKTUBHOE BBI-
31 MEXKJy pas3J/ind- YeCcKHU II0Ka3aTb U IHOJIHeHNE PpabOoThI,
HBIMA MaTeMaTu- apryMeHTHPOBAH- 3aTparuBaolei
YeCKNUMU ITOHATUA- HO J0Ka3aTbhb I10JI0- n3yvdaemyro JAUC-
MU; JKeHNs n3ydaeMoit [UTLINHY;
JUCIUILINHBI;
e 000OCHOBBIBAET CcBOOOJIHO BJIAICET
BLIOOD MaTeMaTu- pasHbIMU CIIOCOOa-
9eCKOro  MeToJa, MM IIPE/ICTABICHHS
ILJ1aH, dTallbl MaTEMaTUIEeCKON
pelleHns 3a1a4u; nH(MOPMAIIH.
Xopomio
(6asopnrii ® JlaeT  oupeJerie- e crocobeH  pasJiu- KpUTIIECKN
YPOBeHb) HUS OCHOBHBIX YUTh CTAHJIAPTHBIE OCMBICINBAET  II0-
HOHATHI U IPUBO- U HOBbIE CUTYaIluu JIyICHHBIE SHAHUS,
AUT  IIPUMEPbL UX pu perennu
o — - CII0COOEH pabo-
TaTh B  KOJLIEK-
® [IOHMMAET  CBsI3U e yMeeT KOPPEKTHO THuBe, 3a/1au
MEXKJLy Pa3JINIHbI- BBIDAasKaTb 1  ap- KOTOpPOro 3aTparu-
MU IOHATHSIMU; 'Y MEHTHPOBAHHO BAIOT U3yYaeMYIO
O — 00OCHOBBIBATD 1I0- AUACIATITAHY
BEIGOD MeTona JIO}f(eHHH nsyJae-
. MO# TUCITUILINHEI;
® COoCTaBJIdeT ILIaH
PeIIeHns 38 aYH;
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ITokazarenu u
KpUTEepUn

3HaThb

YMernb

Baagers

YaoByieTBopu-
TeJIbHO (mOporo-
BBIii YPOBEHD )

® BOCIIPOU3BOJIUT
OCHOBHbBIE (DaKTHI,
UJIen;

® DACIIO3HAET OCHOB-
Hble MaTeMaTHude-
CKHe OOBEKTHI;

® 3HacT aJI'OPUTMbI
pemeHnd TUIIOBBIX
3a/1ad;

® yMeeT IPUMEHATH
aJrOPUTMBbI pellie-
HUSI TUIIOBBIX 3a-
Jad Ha IIPaKTUKE;

e yMmeeT paboTaTh CO
CIIPABOYHON JIUTE-

parypoi;

e ymeeT 0pOpPMIATH
pe3yJibTaThl CBOEH
paboTHI;

® TI0/JIEPXKUBAET
pasroBop Ha Te-
MBI n3y4vaeMon
JUCIATIINHBL;

® BJIaJIEET OCHOBHOM
TEPMHNHOJIOT -
eit nu3yqgaemMon
JUCITATLTUHBI.
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3 TumnoBble KOHTPOJbLHBIE 3a1aHUS

s peasm3aniuy BBIIENIEPEINCTECHHBIX 38/1a9 00yYeHUs UCHOJIB3YIOTCH CJIeIyIONne MaTepHasbl:
THUIIOBbIE KOHTPOJIbHBIE 3aJ[aHUsl WM WHbIE MaTepHaJsibl, HeOOXOIUMbIE JJIs OIEHKU 3HAHUI, YMEHUI,
HABBIKOB U (MJIN) OIIBITA JEATETHLHOCTH, XapaKTePU3YIOIIHX STAIbl (DOPMUPOBAHUS KOMIIETCHIHI B IIPO-
Iecce 0CBOeHUs 00pa30BaTENbHON ITPOrPAMMBI, B COCTaBe:

TecThI: UTOroBBIE TECTHI IO SJIEMEHTAPHBIM 3HAHUSIM U MPAKTUIECKUM HABBIKAM
I cemecTp

1. Haiinure Bce kopun ypasuenns (z +4)(x? + 6x + 13)(2? + 8z + 16) = 0 u npoBeuTe X XapakTe-
PUCTHKY.

1+v3i

2. 3anummre B TPUTOHOMETPUYIECKON U IMOKAa3aTeJIbHON PopMax YUcjiao 2z = T3
+1

9 "
3. U3BectHo, uTO argz = 7w — arctg 2’ Im 2z = 9. Banumure qucio z B ajredpanmdeckoit hopme.

4. Oupenenure Re z, Im 2z, ecmu z2=21+ 2129, 21 =3+2i, zp=1+1.

5. Ha orpeske [1,4] samana dyukuus, rpaduk KOTOPOi IIPUBEJIEH HA PUCYHKE. SAIUIIUTE AHAJIU-
THIECKOe BbIpayKeHue 3Toi (pyHKInn.

6. [Mosspubie kKoopuHaTel Toukn A(-3,3) umeror Buj . . .

7. ¥Ypasuenue x2 + y? + 62 — 10y = 11 onpegensier Ha IJIOCKOCTH . . .

8. Ilpu kakux 3HaYeHUAX A BeKTOpPHI @ = A\i — 3j + 2k u b =i+ 2j — Ak B3auMHO 1epIieH UKy ISPHBI?

9. Hamer BekTopel a =2i+j+k, b=j+k, c=3j-k. Banmmure Boiparkenns Jjisi:

1. [a,c] 2. (a,b,c) 3. (a,c)

10. Hawnbr BekTOpbl a = 2i + j, b = 3j. [loabepure BekTOp € TakuMm obpaszom, 4TodbI a, b, ¢ obpaszo-
BaJIA IIPABYIO TPOIKY.
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11. Kaxoit yron obpasyer Bektop a = 4i — 6k ¢ ocbto OY'?

-5 0 -11 2
12. Beruncanre 5 5 2
-1 0 -2 4
-5 0 -11 11

13. /lana cucrema ypaBHEHUI
r+2y=4,
20 -5y =1.

MozkHo s Hem3BecTHOE Y HaiiTh 110 dhopmynam Kpamepa? (Orser obocuyiire). Eciu na, To 3amummre
dopmyny Kpamepa it BeIYucjaeHus y u3 JaHHOW CUCTEMbl YpaBHEHUIA.

14. Haiigure u uzobpasure Ha pucyHke obsactb onpejenenns dyukuuu f(z) =In(z?2-1), zeR.

15. Ykaxkure TOUKM pas3pbiBa DyHKIIUN

rT+3

5 npu z <0,
f(x)= 9; __1 reR.

5 npu x> 0,

'Z‘ J—

. z—-1
16. Haiinmre u usobpasure Ha puCyHKe 00JacTh onpejesenus Gyukimu f(z) = i zeC.
22+

17. K kakuM u3 9eThIpéx OCHOBHBIX KJIACCOB OTHOCATCH JaHuble dyuxnun! OTBer obocHyiire.

1
a) f(x)=arcsinx;y~i+ 2'j+6”"/y~k; 6) f(x)=V2+z -2
r-y
r+1
T -2
B) f(,y) =lg (v -y); r) f(x) = X
lg (4 + )
" 0
18. Vkazkure 1peJie/ibl, B KOTOPBIX [IPUCYTCTBYET HEOIPEIEIEHHOCTh 0
241 i -3 4z +1
a) lim&; 6) lim smx; B) lim ° ; r) lim iy
@321 -6 @3 T z=3 In(z? - 2z - 2) z—o0 31 + 2

19. Vkaxkure dyHKIMM, OECKOHEIHO OoJIbINNe Ipu & — —oo. OTBeT obocHyiiTe:

a) f(x) = cos(2x);  ©) f(z)=e*; B) f(x) =€ 1) f(w)=%; n) f(x) =222,

20. Haiinure lim In(1 + sin(2z))
=0 tg(4w)
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3

21. Haiiyure acumrorsl rpaduka Gyakimun f(r) = ——.
x?—4r+3

22. Tana dbyukuus f(z) = e**2. Haiigure |f(2)|, arg f(2).

23. Hana dyuknus f(z) = z + Z Haiigure Im (z).

II cemecTp
1. Haiimure Bce coOCTBEHHBIE YUC/Ia, MATPUIIHI
5 2
A= .
2 2
JLmst Ka K10ro cOOCTBEHHOTO YMCJIa HAfl/InTe OTBEYAIONINil eMy COOCTBEHHBIH BEKTOP U CJejIaiTe Mpo-
BEPKY.

2. JTuneiinpiii oneparop A : Ry - Rz geiicryer mo 3akony: A[x]=5-x. Haiiaure Mmarpuiy sToro
onepatopa B 6azuce i, j, k.

1 -3
3. Hokaxure, uro BeKTOp € = (3,—1) sBisiercss cOOCTBEHHBIM I MATpHIlbl A = [ 5 _7 :|

Haﬁ,ZLI/ITe oTBEYaloIee eMy COOCTBEHHOE YICJIO.

4. IIpoBesnTe XapaKTEePUCTUKY CUCTEMBI YpaBHEHUI

To + 213 = 0,
—x1+3x3 = 2,

229 +41’3 =3

5. B cucreme ypaBueHuit
2x1 + 9 — w3+ x4+ 315 =0,

—Ig—l’g—l’4+4l’5=0,
T3 — x4+ 35 =0

3aBUCUMBIMU HEU3BECTHBIMU MOXKHO CUUTATH . .. (OTBeT 06oCcHYyiiTE).
6. lmeer yin cucrtema ypaBHEHU

2x1+$2—3x3+x4+3x520,
—$2—$3—$4+4x520,

To+2x3—25=0

HEeTpUBUAJIbHBIE PEITeHMs? (OTBeT 06OCHyﬁTe). Ecmu na, To ykaxkure j11060€ HETPUBUAILHOE pPeIeHne
3TOI CHUCTEMBI.
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7. Haiture npoussojayio u auddepeniman Gyaknun y = x sin(5x?).

8. Haiiure rpaguent dyukiym u(x,y) = yy/dr? +y. Berauciaure ero snauenne B Touke M (0,1).

1 1 1
9. Yaosnersopsier i dbyuknus y(x) = §x4 - 5;153 + 53:2 ypasuenuto y'"’ =3x — 27
1 0?
10. Jana dysxius u(zx,y) = T Haiingure y
0xdy

11. dsnsierca u bysxius f(z) = cos(3z + 6i) anammrudeckoii? Orser obocuyiire. Eciu ma, To
BBIYUC/IATE 3HAUEHHE [IPOU3BOJHOMN JaHHON (DYHKIMU B TOUKe 2o = 1 — 2.

12. Jlan rpacduk dyakmun f(r). YKaKuTe MIPOMEKYTOK, Ha KOTOPOM BBITIOJIHSIFOTCS TPU YCJIOBHUST:

f(x)<0, f'(x)>0, f"(x)>0.
Y &

5
13. 3nauenune GpyHKIWMU Yy = VIt B TOUKE Tg+ AT MOXKHO BBIYUCIHUTH 110 (POPMYJIE

1 4
L. /(o + Az)t = J/ad + Az +o(Lx) 3. Y (xo+ 2x)t = {fag + Az +o(LT)
5\5/1’0 5\5/1’0

4 1
2. /(zo+ dx)t =1y - —= D x+o(Lx) 4. (wo + )t = xp - —= Az +o(Lx)
5\5/1'0 5\5/1‘0

14. Haiigure Toukn skcrpemyma dbynkmuu f(x) = 22/3 + 25/3,

15. OxapakrepusyiiTe BBITYKJIOCTh rpaduka GYHKINNA U €ro TOYKHU Iepernda

1
f(:z:):1+:1:2—zx4.

16. Boramcaure mwiomaab Gurypel, orpaHndeHHol guausayu: y = x2 + 1, y =2, x = 0.

1
(r-2)%2(z+3)’

17. Haiigure nepsoobpasuyto dyukmuu f(x) =
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18. MoKHO /T IPUMEHUTD MIPW BBIYUC/IEHNN JTaHHOTO nHTerpaja ¢popmyny Heiorona- Jleitbanma?
OTtBer obocuyiite. Ecu 1a, TO BBIYUCHTE HHTEIPAJ.

f zdz; L — orpesok npsivoit, mexkty Toukamu O(0,0), B(1,2).
L

19. Cpean 1aHHBIX ypaBHEHUI HaliInTe YypaBHEHNE C PA3/IE/ISIIONUMUCS TIePEMEHHBIMI 1 3aIUIITITe
ero obIIee pereHne.

3x? 9y —
a) xyy =y?+ /a2 +4y?> 6)y - Y B) yln®y+9y/Vr+1=0 1)y = y_r

3+ 8 x4y

20. Cpeu maHHBIX YpaBHEHUil HalIuTe JUHEHHOE ypaBHEHHE U PeIruTe Jjisd Hero 3asady Korm
y(0) =1.

3x? Ny —
a) xyy =y* +x\/x?+4y?> ©)y - 7Y B) ylny+y'Vr+1=0 1)y = y—4

3 +8 C2r+y

21. O6muit maTerpa guddepeHnnaabHOr0 ypaBHEHH —‘g = x dx uMmeeT BUT . ..
Y

22. Obmiee pemntenne auddepeHnuaibHoro ypasuenust y”"' = 3x — 2 umeer Buj (orBer obocHyiiTe):

1 1 1 1 C
1.y:§x4—§$3+0 2,y2§x4—§x3+71x2+02x+03
Lo 1 g Gy
3y:ﬁ$ —EZL‘ +7$ +CQZL’+03 4.y:l'4—l‘3+01x2+02$+03

23. YcraHoBuTe COOTBETCTBHE MKy auddepeHnnaabHbIM YPaBHEHHEM U BUJIOM €ro 4acTHOT'O
perrenns:

a) y"+3y +3y=T+Tx ‘ L. yun = Cox

6) y'+3y' =T+ 7Tx ‘ 2. yau = Cy + C 22
‘ 3. yun = (Cy + Cra) 22
| 4. yun = Co+ Chx
| 5. yun = (Co + Cra)x

24. 3anmmure obImee perrenne ypasuenust Y + 1y’ — 2y = 0.

IIT cemecTp

3
1. Ilycrs / [ flz,y)dxdy = [ dx f f(z,y)dy. Torma obmacth uHTerpupoBanus D JTaHHOTO
D 2

nHTEerpaJia UMeeT BUJL
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1) TpeyrosbHuKa
2) OKpPY2KHOCTU
3) KBaJpara

4) MpPAMOYTOJIbHUKA

2. YcTaHOBUTE COOTBETCTBHUE MeXK/AYy JaHHbIMU MHTErpalaMi U Ha3BaHUAMUA U3 CIIMCKA:

1' [(x+y) dl, 110 KOHTypy L: $2+y2 :9,
L
2. ff e"Ydxdy, D — durypa, orpanndentas juanayvu v =0, x=1, y=0, y =2;
D

3. ff rdydz + 2y dxdz + z dxdy, S — qacTh mwaockocTu x + 4y + 3z —2 =0 B IepBOM OKTaHTe.
S

a) Heonpenenénnniit uarerpan 1) KpuposmHeiiHbiil nHTErpas mepBoro poja

6) OmpeseéHHbII HHTErPAJT e) KpuposmHeitHblit mHTErpas BTOPOro pojia
B) JIBoitHOl HHTErpas ) TToBepXHOCTHBIIT MHTErpaJI IIEPBOrO POJIa
r) Tpoiinoit maTErpas 3) IloBepXHOCTHBIIT MHTErpas BTOPOrO POJIA.

3. Banummure HNCXOJHOE coOoTHOIICHHUE OJIAd BBIYMCJICHUA pa6OTbI BEKTOPHOI'O IIOJIA

x
f=yi+ —j
VY N

110 [IepeMEIEeHII0 MaTepraIbHOi TouKK BIoJIb KpuBoil L: x = 2y? or touku 0(0,0), 10 Touku B(8,2).

4. yCTaHOBI/ITe COOTBETCTBUE ME2K/Y MHTErpaJlaMi M UX Ha3BaHUAMMU:
a) HeorpeiesiéHHbBIIT MHTErpat
6) OnpesieéHHbINA UHTErPAJT
B) HecobcTBeHHbIit MHTErpaJT I€PBOrO pojia
)

r) HecobcrBennblit nHTErpaJl BTOPOIro pojia

[ee] o0

1 5
2 2 2 2 2
1.[—dm 2. f dr 3. / dr 4. / dx 5./—dm
/ 2+4x+5 / x2+4 x2+4 J x2+4 ) Va?+4

o0

dz

5. Borauciiure maTErpas / U YCTAHOBUTE €r'0 PACXOANMOCTD.

2dz

6. Boraucimmre yf m

21=0,3

OxapaKTepHByﬁTe METO/bI, UCIIOJIb3OBaAHHbIC IIPU BbBIYUCJICHUU.

CornacoeaHa Ha noptane Ne 8725
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7. Haiiure ¢ MMOMOIIBIO BHIYETOB OPUTHHAJ JIJIA U300parKeHUs

p?+3
F(p) =
8. g m3obpazkenust
p?+3
F(p) =

Haiiure opuruHaj ¢ moMOIIbIO pa3JIoKeHNs Ha dJIeMeHTapHbIe JIPOOMN.

9. Bammmure omepaToOpHOE YpaBHEHUE I 381891

2" +22" +x =2sint, x(0)=0, 2'(0)=-2

10. Banwumure onepaTOPHYIO CUCTEMY YpaBHEHUIN I 38 Ia9K

' =3r+y, (0)=2. y(0) =0
x(U) =2, yU)=0.
y' = -dr -3y + 2,

11. Haiianre nzobpazkeHne mHTErpaJa:

t
f e’ sin 27 dt.
0

12. BammmuTre omepaTopHOE ypaBHEHNE I 38 1a91

" +2x" +x=2sint, x(0)=0, 2/(0)=0

o0 5 n
13. Cxomurest mm pag » (—1)"* (6) (orBer obocuyiite)? Eciu cxonures, HaiiuTe ero cymmy.
n=1

14. Beigenure 9acTHIHYIO CyMMY M OCTATOK psijia (¢ 0O0CHOBaHUEM), IIPU YCJIOBHUU, UTO BEJTUIMHA

octaTka He mpesbimaet 0,01.
1 1 1

lm e et
10 216 9360

15. YcraHoBUTE COOTBETCTBHE MEXK/IY BUJIAME CXOIMMOCTU U PsiIAMHU:
a) ABCOJIIOTHO CXOIUTCS

6) YCI0BHO CXOUTCH

B) Pacxomures

oo 1 o0 " o0
1.n=1 @ 2. ;(—1) n 3. )
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16. Ykaxxure PAJibl, KOTOPbIEC HE ABJIAIOTCA CTCIICHHBIMMU:

GV

. 3 % > 2
W7 Z nln(1+x2) ) B) nZ:;) Hnz 4 1 F> nZ:;) n

= (z+ 1)

17. Haitmure 06/1acThb CXOJIMMOCTHU Psijia U U300pa3uTe €€ HA PUCYHKE:

& 1 ' & (n+ 1)z (z 2i)"
L Gy 20 I

n=1 n=1

T
18. Banumre pasznoxkenue byukun f(z) = tgz B pax Teiopa 1o crenensm (z - Z) Haiigure

HEe MeHee TpéX II€PBbIX YJICHOB Pa3JIOZKEHHA, OTJIMIHBIX OT HYJIA. VYkaxure u H306pa3I/IT€ Ha PUCYHKE
006/1aCTH CXOAUMOCTHU IIOJIYIEHHOTI'O PAaa.

19. Vkaxkure obsiactb, B koropoit dyuknusa f(z) = In(5 + z) npencrasuma psimom Teiiiopa 1o
CTETeHIM 2.

20. Onpesemre KparHocTh Hy/st 2o = 3 bynxmun f(z2) = (1 - e*3)%.

21. Jlano pasnoxenune yukimu B psij Teiiyiopa 1o crenensm (z — 1). He npoBoas nuddepeniu-
posanue, ykaxure f’(1).

f(x)=2+(x-1)-5(z-1)>+6(x-1)>+

22. Ykaxure 06J1acTh, B KOTOPOii paszjoxkenue B psij JIopana gannoit hyHKIuM 1o cremnensm (2 +8)
COJIEPZKUT U TJIABHYIO, U IIPABUJIBHYIO YaCTU.

1
1) = e
i 2
23. YKzKuUTe Xapakrep TOYKN z = —2 jyist dyakuun  f(z) = %
z

1
24. Haitmure Res [cos -z = O].

z

5_,3,9
25. Ykaxure Xapakrep TOUYKH z = 0o jijisg dbyHkimn f(z) = 6Z—§+
z

CornacoeaHa Ha noptane Ne 8725
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KoHTpoJsibHBIE pabOTHI 110 TEMaM:
I cemecTp

1. Asirebpa reoMeTpUIECKHX BEKTOPOB;

2. Matpurnpr, onpeaenureaun. Popmynsl Kpamepa;

3. AnayimTuveckasi reOMeTPHSI.

4. Kowminekcuble ncia u geficteus Hal HuMu. Onepanun ¢ KOMIUIEKCHBIME IHCIaME;

5. Beejsienue B anayms;
II cemecTp

1. Jduddepennuaibnoe ncaucjaenme;

2. duddepennuanbubie ypaBHeHus nepBoro mnopsaka. JIuddepennuaibubie ypaBHEHHS BBICIITIX
[TOPSIJIKOB, JIOIYCKAIOIINE TIOHUKEHIE TOPSIIKA;

3. JluHeitHasi 3aBUCHMOCTD (HE3ABICHMOCTE) CHCTEM BEKTOPOB. PaHr MaTpuiib;
4. CucreMmbl JIMHEHHBIX aareOpanvdecKux ypaBHEHUI;

5. Jluneitnblit oreparop;
IIT cemecTp

1. IlpunoxkeHusi oneparmoHHOIO0 UCYUC/ICHUSI;
2. Panwr;
3. UnrerpaibHoe ucaucienne. DjaeMeHThl TEOPUHN TIOJIs;

4. Bbruersr u uX TPUIOXKEHUA.

Jlemo-sapuarmo, KOHMPONLHBIT PaOOM.

Tema: Anrebpa reoMeTpUIECKUX BEKTOPOB

BapmanT nemo-1
Hano A(3;0;3), B(5;2;2), C(5;3;1), D(-1;5;5). Haitnure:
1. ¥Yrou (B rpajaycax), obpasoBannbiii Bekropom BC ¢ ockio OZ;
2. [Ip,gCB;

3. Boicory nupamuast ABC D, onytieHHyo u3 BepIuabl D.
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BapwmnanT memo-2
Hano A(1;4;3), B(3;0;-1), C(3;1;-2), D(1;-2;0). Haitnure:
1. IIppgBC;
2. Yrou (B rpajycax), obpasosantbiii Bekropom BC ¢ ocbio OY;

3. Brwicory mapasienenunea, mocrpoennoro Ha ekropax AD + AC, AB, AD, eciu croponamu
OCHOBaHMsA sABJsIOTCA BeKTOphl AB u AD.

BapuanT nemo-3
Hauno A(3;4;4), B(5;0;0), C(5;1;-1), D(3;-2;1). Haitgure:
1. IIp,gBC;

2. Beicory AABC, onymiennyto u3 Bepiuubl D;

3. (1 AB,AD, ~ CD).
2 3

Tema: Marpuipl, onpenenurenu. Popmysasl Kpamepa.

BapuanT nemo-1

1(I11). Beraucaurs onpejennreb

-1 -1 7 1

4 1 2 -1

b= -3 04 1
1 10 3

2. Jlokaxkure, uro cucrema umeer ejumHcTBenHoe perenne. (3T0). Hemssecrhoe x, maiigure mo
dopmynam Kpamepa. Boinosnnre nposepky.

T + X9 — Trsg — x4 = 6,
dxry + o + 223 - x4 = 0,
31‘1 - 4!173 - T4 = 67

r1 + X9 + 3274 =

CornacoeaHa Ha noptane Ne 8725
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Tema: AHAIUTHYIECKAS T€OMETPHS.

BapmanT nemo-1

1. Ha mpomesxkyrke [0, +00) 3ajana dbyHKIUs, rpaduk KOTOPOii MPUBEJIEH Ha PUCYHKE. 3aIMCaTh
AHAJIUTUYIECKOE BbIpaykeHue 3Toi (DyHKIINUH.

Yy
| | | | |
3k,,L,,J,,,L 1 -
| | | | |
R
2 - T ——"rr——7T7T 7> " >""7">"7"7>77"7"7"=
| | | | |
| | | | |
L e R i -
| | | | |
L
0 2 3/ 5 6 x
| | | | |
| | | | |
_1*77T777777 I
| | | | |
| | | | |
-t -—-—tr-—-4-—— - ————— — —
| | | | |
| | | | |
| | | | |

2. Onpejiesiure, npu Kakux 3uavdenusix a npsamasg (a+2)x + (a? —9)y + 3a? - 8a + 5 = 0 napasuienbHa
ocu aberuce. B orBere yKazkuTe 3HAUCHUA @ U ypPaBHEHHE MPAMOI.

3. Haitjure moniaap TpeyroibHuKa, 06pa3soBaHHOTO MPAMOIl, mpoxojsiieii yepe3 Touku M (6;4)
u My(-3;16), u KOOpAMHATHBIMU OCSMHU.

4. Banuiure obIee ypaBHEHUe ILIOCKOCTH, mpoxojgiieii depe3 Touku M (0;-5;0) u M5(0;0;2) u
MIEePIIeHTNKYJIAPHON T1ocKocTH & + Hy + 22 — 10 = 0. IocTpoiiTe nmosydeHHyI0 TIJIOCKOCTbD.

5. Jlokazarh, 9TO IpsAMbIe

r=3t+7
le{x;1:y+32:z;5 0 Ly y=2t+2
- z==-2t+1

JIe2KaT B OJIHOU IJIOCKOCTH W COCTABUTH ypPaBHEHUE ITOU MJIOCKOCTH.

Tema: BBenenue B aHams
BapuanT nemo-1

1. UccieioBaTh HA HEIPEPBIBHOCTH JaHHYIO (hyHKINIO. OXapakTepu30BaTh €€ TOUYKU Pa3pbiBa.

_sin(z +1) . arctg (z - 2)

LA Y B
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(581.PII) B orBer BBOAUTHL BCe TOYKHU pa3pbiBa (CIeBa HAIIPABO), YKa3biBasi CJIEJIOM 3a TOUKOW THIL
paspeiBa (1;2;y).
sin®(3x)

(z+3)(V4+322-2)

2. BeuiesuTs riaBHyo 9acTh 6eCKOHEYHO Masoii a(r) =

npu x — 0. (071.PII)

B orBer BBecTu cuHadasia c, 3ateM k.

Haittu npeestn
z+3 2.3

3hm($_3)4ﬁ 4.MH($_3)%7

Tema: HuddepeHimaibHoe HCIUC/IeHne

BapmanT nemo-1

1. Jana dyuxmus u = x3y — xy3 — 322. Haiiaure:

a) (101.PII) gradu u xoopmuuarsl BekTopa gradu B Touke M(1,1,-1);

0
6) (371) % b rouxe M B HarpasJjiennn Bekropa af{2, -2, -1}.

Oa

2. K kakuM u3 9eThIpEX OCHOBHBIX KJIACCOB OTHOCATCs JAaHuble yHKIuu! OTBer obocuyiite. Haii-
juTe auddepennuabl JaHHbIX OYHKITUIL:

a) f(a:):x.arcsing; 6) f(x,y):[ /iy ]

w?[y?

Y 0%z 0%z
3. Hokaxkure, uro dbyHKIMA 2 = arctg = yI0BJIETBOPseT YPABHEHUIO ——
x

8y2+@20'

4. Nccnenyiite (pyHKIWIO HAa aHAJIUTHIHOCTbD BCEMH BO3MOYKHBIME criocobamu. Fciam Kakoi-to u3
CII0cO00OB IPUMEHHTD CJIOXKHO (HEBO3ZMOXKHO), 00OCHYTITE MmovYeMy.

a) Re(z +2z); 6)

z
2249

5. Haitnure ¢ momorpio npasuia Jlomuralis:

a) lim ————; 6) lim xsin—; B) lim (2% +x)"'".
a—~0 arcsin 4z T—>+00 x z—>+o00

BapuanT nemo-2

+1
1. Hana dpyukius u = arctg yer o Haitiure:
x
a) (CP2.PII) grad v u koopimuaTs! BekTopa gradu B Touke A(1,2,-3);

6) (6T2) a—z B Touke A B HampasieHun Bektopa a{3,0,-4}.
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2. K KaknM U3 9eThIPEX OCHOBHBIX KJIACCOB OTHOCATCH Janubie Gyukimn! Orser obochyiite. Haii-
jqute auddepennmnabl JaHHbIX OYHKIUIL:

a) f(z,y) =Y, 6) f(t) = et -i+sin’t-j+cos?t-k.
0z 0%z

3. Hokaxkure, uro dbyHKIMA 2 = yInx yaoB/IeTBOPseT yPABHEHUIO —— —

ox y.axﬁy =0

4. Uccnenyiire (pyHKIUIO Ha aHAJIUTHIHOCTb BCEMH BO3MOXKHBIME criocobamu. Fcim Kakoii-to u3
CII0COOOB TIPUMEHUTD CJIOXKHO (HEBO3MOXKHO), 060CHY{iTe MOYeMy:

a) Im(22 + z); 6) sin(2z + 1).

5. Haitaure ¢ rmomorrpio npasuia Jlomurasis:

—2arct )
a) lim -8 T, 6) lim ( r T ); ) lim /i1,
rotoo 3T — ] z»m/2\ctgx 2cosx -0

Tema: duddepennuanbabie ypaBHeHus: nepsoro mnopsjka. Inddepennmaibibie ypaBHeHUS BBICIITAX
MTOPSIKOB, JIOMYCKAIONNEe TTOHMKEHUE ITOPIIKA

BapuanT nemo-1

3adanue 1. Kakoe us JaHHBIX ypaBHeHI/Iﬁ JOITYCKaeT ITOHUZKEHUE HOpH,ZLKa? Pemmre 310 YpaBHEHUE.

ay" +y = JVz, "y +yy = vz, y(1)=1, y'(1)=T1.

3adanue 2. He Haxoms perienns, omnpeie/inTe THI KaxKI0ro anddepeHimaibHoro ypapHenns. Pe-
[IUTe ypaBHEeHHe ¢ Pa3/Ie/ISTIOIUMUCS [IeDEMEHHBIMIE, 3aTeM peruTe Jyist Hero 3ajgady Komm — y(0) = 1.

2

Ly=L 14200
xr xXr
3y 2
Q.y/-i'—y:—g
s xXr

3.y +xy=(1+x)e*y?

4. \/3+y2+\/1—x2yy’20
BapwmnanT memo-2

3adanue 1. Kakoe n3 TaHHBIX ypaBHEHUIT J0ITycKaeT noHuzKeHue nopsaaka? Perure 310 ypaBHenue.

Y+ 4y + =98y, y" =98y, y(1)=1, y'(1)=T7.

3adanue 2. He Haxomst perenns, omnpeie/inTe THI KaxKI0ro anddepeHimaibHoro ypapHenns. Pe-

s
IIUTe JIMTHEITHOE ypaBHEHUe, 3aTeM PeIuTe i Hero 3ajga4dy Komm ¢’ (5 =1.
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1. (e** +5)dy + ye**dx =0

4.y +4x3y = dy?et*(1 - 23)

Tema: Jluneitnasi 3aBUCUMOCTH (HE3ABHCUMOCTH) CHCTEM BEKTOPOB. PaHD MaTpHIIBI

BapuanT nemo-1

1. Manmst BekToper a; = (1;1;2;0), as = (2;-3;-1;-5), asz = (-4;2;-2;6), a4 = (3;-4;-1;7).
MOXKHO JIN YTBEPKIATh, ITO

a) BEKTOD ag JIMHEIHO BBIparKaeTcsl Yepe3 BEKTOPbl a; U ag?!

6) BEKTOp a4 JIMHEHHO BBIPAXKAETCS Yepe3 BEKTOPbI a; U ag?

BapuanT nemo-2

1. lokazaTb, 9TO TPETbsd CTPOKA MATPHUIIBI

1 2 -1
A=12 4 5
8 16 13

SABJIAETC JIMHEIHOM KOMOMHAIINEH MTePBhIX JIBYX.

BapuanT nemo-3

1. dBagrorest n cTpoKU MATPUIIBI A JTHHEHHO 3aBUCAMBIMU !

1 2 -4 1
2 3 4 1
A= 1 -1 2 4
5 3 4 10

Tema: Cuctembl JIMHEHHBIX ajareOpandecKux ypaBHEHU

BapuanT nemo-1

1. Uccnenyiite u pemmure cucremy:

T3 + Ddry - x3 + x4y + TF = =3,
3ry + w9 + 3wy + 3wy - x5 = -3,
-1 + r3 — Ty + 3ZE5 = 2,
-, + 229 - 21‘3 - Ty + 2ZE5 = 0.
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2. UccnenyitTe n pemmTe CUCTEMY:

2r; +
3ZE1 -
r, +
14x 1 —
3. UccnenyiiTe m penmre CUCTEMY:

T, +
4331 +

31‘1
r, +

1. Uccnenyiite u pemmre cucremy:

261 -  3x9

T, — 219
4z, + To
2(131 - 10%2

2. NccnenyiiTe n penmmre CUCTEMY:

21’1 - T2
rr - 2.’L’2
31’1 - 21‘2

3. UcciienyiiTe n pemmre CUCTEMY:

r, +

To —

3[E2 -
3$2 -

To +

)

- 3$3
+ 6ZL'3

3r1 + bxo -

I3
Zs3
Z3
5I‘3

2.%'3
4.]73

+ + + 4+

+3Z‘4=

BapmanT memo-2

Ty
333'4
5374
8ZL'4

+ + + +

- 2x4 + 3z5

3.%3
T3
2ZE3

Ty + Ty
T4 + 2x5

+ o+ o+ o+
w
g
S
I

BapmnanT nemo-3

1. Uccnenyitite u penmre cucremy:

2]71 - i)
4.’L’1 + )
2(131 - 4(132

]_01'1 + 3£L'2
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+  3x3
- Ox3
+ 3ZL'3
+ 15z3

Sra +

Ty + 25

]_4134 +
71’4

333‘4 =

Ty =
51’4 =
71’4 =

2555 =

Ty =
4375 =
2[['5 =

27
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2. UccnenyiiTe n penmmTe CUCTEMY:

T — X9 + 23 — x4 = 1,
rT — X9 + r3 — X4 = 0,
r1 — Ty + 5!173 - Ty = 4,
Ty - Xy + b6x3 — x4 = O.
3. Uccremyiite n permmre CUCTEMY:
2[E1 - QZEQ + 3$3 + 31‘4 = 5,
rT - 2]72 + 3.’133 + 41}4 = 4,
6x; - 13z9 + 1523 + 18z, = 17,
3[['1 — 6(132 + 9%3 + 21274 = 21

Tema: JIuneiinblii onepaTop

BapmanT nemo-1
Jluneitabiit ortepatop A nefictByer B Ry — R3 110 3akoHy
Alx] = (41 — 5y + 223,521 — Tx9 + 323,621 — 929 + 423),

rie X(x1, T9, x3) — npoussoibhblii BekTop. (TA1.PII). Haiigure marpuity A sToro omeparopa B KaHO-
HudeckoMm Oazuce. Haitanre Bce cobcTBeHHBIE YnC/Ia JAHHOIO omneparopa. [l Kaxk1oro cobcTBEHHOIO
Yqucjia HaiiiuTe 10 OJIHOMY OTBEYaloleMy eMy cOOCTBEHHOMY BEKTOpPY. BBINIOJIHUTE IIPOBEPKY.

BapuanT nemo-2
Jluneitnbiit ortepaTop A neiictByer B R3 — R3 110 3aKoHY
Alx] = (4x1 — 229 + 223, 229 + 223, T2 + X3),

rie xX(21,T9,23) — Npou3BOJbHBIA BekTOp n3 Rs. (492.PII). Haiiaure marpuiy A storo omeparopa B
KaHoOHHUYecKoM Oasnce. Haitaure Bce coOCTBEHHBIE UHC/a JaHHOIO oleparopa. s Kaxkoro cobcTBeH-
HOI'O YMCJIa HaiuTe 10 OJHOMY OTBEYAIONIEMY €My COOCTBEHHOMY BEKTOpPY. BBIIOJIHUTE IPOBEPKY.

Bapuant nemo-3
Jluneitnbrii oneparop A neiicrByer B R3 — R3 110 3aKOHY
Alx] = (4z1 + bxy — Tx3, —229 + 423, 379 + 273),

rje x(x1, o, r3) — npousBosibHbl BekTop. ([113.PIT). Haiiaure marpuiry A sToro omeparopa B KaHo-
HudeckoM Oasuce. Haiiaure Bce cobcTBeHHBIE YHC/Ia JAHHOIO omeparopa. Jljs Kaxk1oro cobcTBEHHOIO
YUC/ia HAlJIUTE 110 OJIHOMY OTBEYAIONIEMY €My COOCTBEHHOMY BEKTOPY. BLINOIHUTE MTPOBEPKY.
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Tema: Ilputokenns: onepannoHHONO UCINCIEHUsT

BapuanT nemo-1

1. Pemurs 3amaay Komu (omepaTopHbIM METOIOM ):

y" =9y =sin(t) — cos(t) , y(0) =-3 , y'(0) =2

2. Perurs 3amaty Kommm (omepaTopHbiM METOIOM):

x’:gl‘-i—y I(0)=2
y'=-br-3y+2 y(0)=0

3. Bammmure cBepTKy f * g B BUJie HHTErpasa U HaliiuTe ee n300pazkeHme:

f(t) =12, g(t) = sin(5t)

Tema: Psaapr.

BapuanT nemo-1
1. UccneioBaTh HA CXOJMMOCTD CJIEIYIONINAE PSIbI:

2
= n! < n+1\" > 1 ?
1.y —; 2 ;3. —-1)"sin — .
Z n’ Z(2n+3) ’ nZ:l[( )" sin +2n2+3

n=1 n=1 n

2. Haiitu ob1acTh CXOMUMOCTH JAHHOTO psijia U U300pa3uTh €€ Ha PUCYHKE.

o0
n=0 n2w
0,5

3. Beraucants npubimzkeénHo ¢ tounoctsio £ =0,001 [ cos(4a?)dz.
0

Tema: Vnterpasbl. DJaeMEHTBI TECOPHUH TI0JIs.

BapuanT nemo-1
1. Beruucimre nunrerpabl. [js anamuTndeckux pyHKINM ncnoab3yire dpopmyry Herorona-Jleii6-
HUTIA.

a) f cos(2z+1)dz; L — orpesok npsimoit, mexy Toukamu 0(0,0), B(1,3).
L

6)[zImzdz; L—|z|=2.
L
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2. Haiinure moTok BekTOpHOTO oyt f = zi + xj + yk depe3 wacTb 1ockocT 2% + 3y + 2 = 1,
PACIIOJIOKEHHYIO B TIEPBOM OKTaHTe (7 — OCTPBIiA).

3. Haitmmure div f u rot f B Touke M(1,2,-1), ecim f = 22i +2yj + z k.

4. Kakoil u3 JaHHBIX WHTEIPAJIOB YJI00HEE BBIUUC/IATH B IOJAPHON cHCTeMe KOoopJuHAT (OTBET
obocuyiiTe)? Boraucamre 5T0T MHTETpAUL.

a) /f e“Ydxdy, ecom D — durypa, orpanumdentas jgunuamu y = 4, y = 6, 3x — 2y +4 = 0,
D
3r-2y+1=0.

6) [f\/9—x2—y2dxdy, D — durypa 2?2 +y? < x.
D

5. Beraucsmrh nmorok BekropHoro nouist f = 221+ 2yj + zk depes nosepxuoctsb: z = 22 +y?, z = 1.

Tema: Bbraersl u UX TPUJIOKEHUSA

BapuanT aemo-1

1. Pemure 3ama41y Kommu (oneparopabiv MeTosiom). OpuruHas Haiiiure ¢ MOMOIIBIO BbIYETOB.
y" =9y =sin(t) - cos(t) , y(0) = -3, y'(0) =2

2. Pemurs 3aaay Kormm (omeparopabiv Merogom). OpuruHas Haiijiure ¢ HOMOIIBIO BBIYETOB.

3;":3,],’+y 13(0)22
y'=-55-3y+2 y(0)=0

5 Burie f’ 1200 dx:
. BIYUCJINUTH .
Jo (22 +9) (22 +4)?

BoinosiHenne mHANBUAYAJTBHOIO 3aJaHUS 110 TEMAM:

I cemecTp

1. OcnoBHbIe 31eMeHTapHbIE PYHKITUH.

2. KpuBble BTOPOro MOPSIKa;
II cemecTp

1. UccnepoBanue hyHKINH,;

2. Ilpunoxkenusi onpeae6HHOTO HHTErPaa;

3. Jluneitnbie qudepennmaababie ypaBHEHUS MTOPSIKA 1;

4. Jluneiinble n KBajpaTuydnbie (popMbl. KpuBbie BTOPOro mopsijika.
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IIT cemecTp

1. CrekTpajbHBI aHAIU3 IPAMOYTOJIHEHOTO UMITY/IbCA;
2. CruekTpaJibHbIIl aHAIN3 TEPUOITIECKON T0C/IeI0BATEILHOCTH IPIMOYTOJIBHBIX UMITYJ/IHCOB.
3. DaeMeHTHI OyJIeBoit aarebpbl, MaTeMaTHIECKONR JTOTHKU. Teoprs KOHEIHBIX aBTOMATOB.

4. Teopust rpados.

Tema: Kpusbie BTOPOro mopsijika.
BapuanT gemo-1

1. Jana kpusas 922 + 25y% — 18z — 150y + 9 = 0.
1. Jokazarb, 9T0 3Ta KpUBasg — 3JLIMUIIC.
2(021.B7). HaiitTu KOOpJMHATHI IIEHTPA €I0 CUMMETPHU.
3(631.57). Haiitu ero 60JbIIyIo 1 MaJIyio MOJYOCH.
4(C91). Banucarp ypaBHeHne (HOKATLHON OCH.
5. ITocTpouTs JIaHHYIO KPUBYIO.

2. lana xpusas 2 — 10z + 2y + 25 = 0.
1. lokazaTpb, 4TO JlaHHAsg KpuBasg — HapadoJia.
2(C11.B7). HaiiTit KOOp/IMHATEI €€ BEPIINHBI.
3(221). Haiitu 3Hauenune e mapamerpa p.
4(CII1.B7). 3amucars ypaBHEHHE €€ OCH CHUMMETDUH.
5. ITocrpouTts mannyo napaboy.

Tema: VccnenoBanue pyHKIANA

BapuanT aemo-1
OxapakTepusoBaTh JlanHoe oroOpazkenue. [Iposectu nosHoe uccseoBanne MOJIY/IS U apryMeHTa
nanHoit byuknun. Ilpumevarue: j — crangapTHOE 00O3HAMEHUE MHUMON €IUHUILI B PAJIMOTEXHUIC-

CKHUX JICIUIIAHAX, w € (0, +00).
2(w) =10 + jw- 1074,

Tema: Ilputokenns: onpene6HHOIO HHTErpaJia

BapmuanT nemo-1

1. @urypa D orpanndena KpUBLIMU
y=a', y=+u

a) nzobpasure durypy D Ha PHUCYHKE,;
6) mosicHUTE, MOYKHO Jin cuuTaTh D npocreiimeii obiacteio I Tuna; npocreiinieii o61acteio 11 Tuma;
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B) Haiijure wioma s Gurypbl D (ecsm MOXKHO, TO JIByMsI criocobamn).

2. Beraucimre JJIMHY JIyTU KPUBOIL

IN
bo |

x =2(t—sint),
{ y=2(1-cost), O<t

Jonoarumenvroe 3adarue: n300pa3uTe JAaHHYIO KPUBYIO Ha PUCYHKE.

Tema: Jluneitnbie u kBajpaTudHbie GopMbl. KpuBble BTOPOro MOPSJIKA.

BapmanT nemo-1

1. Jlana kpusas 1522 — 20xy — 70z + 20y + 135 = 0.
1. lokazaTb, 9T0 9Ta KpuBas — rumnepboJia.
2(ITP1.B7). Haiitn KoopAuHATEI €€ TIEHTPa CHMMETPUL.
3(6P1.B7). Haiitu neificTBUTEIHLHYIO U MHUMYTO TIOJIyOCH.
4(AIl1.B7). 3anucars obiee ypaBaerne (hOKaIbHON OCH.
5. [locTpouTh MaHHYIO THIIEPOOITY.

Tembl 1ab0opaTOpHBIX PAdOT: HE MMPETYCMOTPEHBI.

TeMbl 1J1I CAaMOCTOSITE/ILHOI PabOTHI:

1. Dnemenrtapubie GyHKINN;

2. Kowmiiiekcuble ancia u JefiCTBUSA HAJ[ HUMU;

3. Maremaruveckue CTPYKTYPbI;

4. EBKINIOBBI IPOCTPAHCTBA;

5. Anrebpa reoMeTpuUIecKUX BEKTOPOB.

6. IIpenen nmocnenosarensuoctu. Ipemen dpyukimnm;

7. UccnenoBanne pyHKINY;

8. Huddepennuman dyuknun. [Ipumenenune muddepenimaia B MpuOJIMKEHHBIX BbITUCICHUIX.

9. O6bIkHOBeHHBbIE U depeHITnaIbHbIE YPAaBHEHNS IEPBOTO MOPSIIKA,;
10. Jluneitnbie quddepennnaabable ypaBHEHUS TOPSIKA N
11. IlpunoxkeHusi orepanmoOHHOTO UCINUCTEHUS;
12. IlpeobpazoBanue Oypobe;

13. Paner Oypoe.
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TeMbl KypCOBOTO ITPOEKTA: HE IPEIYCMOTPEH.
TeMbl KOJJTOKBHYMA: KOJJIOKBUYM ITPOBOJIUTCS 110 9K3aMEHAIIMOHHBIM BOIPOCAM.
Tembl JoMaITHUX 3aJIJaHUN: JJOMAITHUE 3a/IaHUs BBIJIAIOTCS 110 BCEM pasjiesiaM JUCIIUILIAHBI.

Tembl ceMnHAPOB:
1. Asrebpa reoMeTpuUtIecKuX BEKTOPOB;
2. Ilpsamas. ILn1ockocTs;
3. Ocuosuble snemenTapubie dyukimu. [Ipegen dyuxnmum;

4. Tlonarue muddepennupyemoit pyuxmuu. Iuddepenuaibl 1 uxX TPpUMEHEHUE B ITPUOIMKEHHBIX
BBIYHCJ/IEHUSIX;

5. MaremaTndeckue CTPyKTYpPBbI;

6. EBK/INIOBBI TPOCTPAHCTBA;

7. Uurerpas o muoroobpasuto (durype).

8. Merpuueckue n JuHeHbIE HOPMUPOBAHHBIE ITPOCTPAHCTBA;

9. Ilpeobpazosanue Pypne. Psapr Pypoe.

DK3aMeHaIMOHHbIE BONPOCHI:
I cemecTp

1. [aitre ornpeeneHne MaTpuiibl pazMepa m x n. Kak npuMeHsijin MaTpHUIlbl B JJAHHOM Kypce?

2. [laiiTe ompenenenns KBaJApaTHONW, TPEYTOJILHON, TNaroHaJbHON, €IMHUTHON W Tpamelen 1a TbHO’
MAaTPHII.

3. Omurure onepanuio TPAHCIOHUPOBAHUS MaTPHUIIHI.

4. JIng KaKuX MaTPUI] BBOJUTCS TOHATHE onipejesnTesisi! Kak mpuMeHsiin onpee/inTe/ i B JaHHOM
Kypce?

5. B kakux ciiydasgx ya00HO BBIUUCISTD OIPEJIe/INTEhb 10 ONPEeIeIeHIIO !
6. Onuimmre BbIYUCICHUE ONPEJIE/UTENsI TOPsiJIKa 2 110 OIIPeIeIeHUIO.

7. Onumimmure BBIMUCIEHUE OIPEIEIUTENsI TOPSIIKA 3 IO OIIPeIeIeHIIO.

8. CdopmynupyiiTe cBoiicTBa OlpeenTeei.

9. Haiite onpenenenue munopa M;;. ChopmMynupyiite TeopeMy O CBA3H MHHOPA U aJrebpandecKoro
JTOTIOJTHEHUSI.

10. Onmimure BBIMHCIEHAE OLPEIEINTENs HOPSIKA 1 METOJOM DA3JI0KEHHs 110 JIEMEHTAM CTPOKH
(cTosbra).
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11.
12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.
26.
27.
28.
29.
30.

31.

32.
33.

34.

Haiire omnpenenenne reomerpudeckoro Bekropa AB, ero moynst |AB| u HyeBoro BekTopa.
Kak omnpenensiercs omeparinst CJI0KeHNsI TeOMETPUIECKIX BEKTOPOB a1 + g, a; +as+az+...+a,’!
Kak omnpenessiercst onepaiiust yMHOXKeHNsT BEKTopa Ha dncyio? Eé reomeTpuaecKuii CMbIC.

Jaitte ompejiesieHne KOJIMHEAPHBIX BEKTOPOB. Kak, 3Hast KOOpMHATHI JBYX BEKTOPOB, OIpPeIe-
JINTH KOJIIMHEAPHBI OHU WJIN HET?!

Kakas cucrema BEKTOPOB HA3BIBAETCS KOMILTAHAPHOMN?

[Tousitue JileKapTOBOi cucTEeMbI KOOpAMHAT. Kak Ha3bIBAIOT OCH B JIEKAPTOBOM CHCTEME KOODMHAT
(IByMepHBIiT 1 TPEXMEpHBIi corydait)?

[TousiTre pajmyca-BeKTOpa TOYKH U KOOPJUHAT TOYKU. Kak HallTh KOOPJMHATHI BEKTOpA, 3HAsI
KOOD/IMHATHI €ro KOHIla 1 Hadaja’

Kak maittn KoopauHaThl cepeauHbl oTpe3ka AB Ha IJIOCKOCTH U B TPEXMEPHOM IIPOCTPAHCTBE?!

[TorsiTHE MPOEKIMN TOYKH HA OCh M HPOEKINH BEKTOPa Ha OChb. eMy paBHA IIPOEKIHs BEKTODA
AB na ocb e, ecsiinu (ABle) = o7

JaiiTe onpejesienne CKaasipHOIO ITPOU3BEJIEHNS NeOMETPUIECKNX BEKTOpPOB. Ero croiicTna.

Kak y3HaTh, HCIOJIB3Ysl CKAJISIPHOE MPOU3BEJIEHUE, KaKOi yrosi (IpsiMoii, Tymoil Wam OCTpbIii)
00pa3yioT BeKTOPHI a u b7

Bamuimure GopMyJIbl BHIYUCIEHNsT CKAJISIPHOTO Tipou3BeieHns (a,b), ecjim u3BeCTHBI JI€KAPTOBBI
KOOD/IMHATHI BEKTOPOB a u b?

Kak, ucrioib3ys nmoHsiTue CKaJIsipHOTO IIPOU3BE/IEHUsI, HAWTH JIJIMHY BEKTOPA U PACCTOSTHIE MEK Ly
JIBYMST TOUKAMU !

Kaxk naiitu IIp,b, cos(ajb)?

JlaiiTe orpejesieHre HAIIPABIAIONIIX KOCHHYCOB BeKTopa. Kak ux Haiitu?

[TousiTue opra BekTOpa. Kaxk HailTH KOOpIMHATHI OpTa BEKTOpa?!

[TorsaTre mpaBoit 1 J€BOI CBA3KHU JIByX BEKTOPOB. [loHdaTume jeBoit 1 mpaBoil TPORKM BEKTOPOB.
JlaiiTe orpejie/ieHre BEKTOPHOT'O ITPOU3BEJIEHISA MeOMETPUIECKIX BEKTOPOB a U b.

CroiicTBa BEKTOPHOTO TPON3BE/IEHUSI.

leomerpuaeckuit cmbic |[a, b]|.

QopwmyJsia BBIYUC/IEHUA BEKTOPHOTO MPOU3BEJIEHNS, €CJIM U3BECTHBI JIEKAPTOBLI KOOPIUHATHI BEK-
TOPOB.

Kak ompejiesinrh HallpaBiieHne BEKTOpa € = [a, b], ecim Hampap/ieHust BEKTOPOB & U b U3BeCTHBI!
JlaiiTe orpejie/ieHre CMENTaHHOTO ITPOM3BEIEHNs TPEX BEKTOPOB.

Teomerpuueckuii embict |(a, b, ¢)|, u 3naka (a,b,c).
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52.

93.
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99.

35

Kak ysHaTh KoMmIianapHa Tpoiika BekTopos (a, b, €) win Her, UCIoIb3ys MOHSTHE CMEITAHHOIO
[IPOU3BEIeHMSI !

QopMyJia BBIMUCIEHUS CMEIIAHHOTO ITPOU3BEJIEHUsT BEKTOPOB 110 UX U3BECTHBIM JICKAPTOBBIM KO-
opJImHATaM.

[Tonsatue byuknun f : X € R, - Y ¢ R,,. Tepmunsl, cBga3annubie ¢ nodrueMm dyHkinn. Kax
Ha3bIBAIOT MHOXKecTBa X U Y7

OxapakTrepu3syiiTe 4eTbipe Kjacca pyHKITIT (B 3aBUCUMOCTH OT 3HAYCHUNA M, n)

Onpenenenne juHeitnoro oneparopa A : R, - R,,.

Kaxk crpourcs marputia jsuaeitnoro oneparopa A : R, - R,,7

Kaxk naiitn koopiuuaTsl BeKTopa A[x], 3Hast marpuiy oneparopa A: R, - R,,7

Bamnuimre MaTpUIbl JUHEAHBIX oneparopoB A: Ry - Ry, A: R, > R, A: Ry > R,, A: R, - R,,.

JlaiiTe ompejiesienne KOMIIO3UITUY JIBYX JIMHEHHBIX orepaTopoB. Kak HaliTu MaTpuIly KOMIIO3UITHT
JIBYX JINHEHHBIX OTIepaTOpOB?

Bamumure obmumit B gnHeiiHoit dhopmbl s R, (B wacrHoctu, npu n = 2, n = 3). Marpura
JIMHEHHO (POPMBI.

Banumure o0l BUT KB IpaTUIHON hopMbl ipu 1 = 2, n = 3. MaTtpuna KBaapaTndHoit popMbI.

JlaitTe ompesesenne ypaBHEHUs IIJIOCKON KPUBOIl OTHOCUTEIHHO JIEKAPTOBOI CUCTEMBI KOOD/IMHAT.
Kakue kpuBbie nu3ydensl B JaHHOM Kypce?

HaiiTe ompeesrenne OKpy?KHOCTH. 3alUIIUTe ypaBHEHUE OKPYXKHOCTH pajuyca R ¢ IeHTpoM B
HaJajie KOOPJIUHAT U B TOYKe (Zo, Yo)-

Samnummre mapaMeTpuiecKue ypaBHEHHU OKPYKHOCTH.

OxapakTepusyiiTe 1 n300pasnTe Ha PUCYHKE MPsSIMbIe Ha IIJIOCKOCTH, 38 [aHHbIE HETIOTHBIMU YPAB-
wenusvu: £ =0, y=0,x=C,y=C, Axr+ By =0.

BanumuTe ypaBHEHHE IIPAMOM, IPOXOIAINE Yepe3 ABe JaHHbIe TOYKHU Ha IJTOCKOCTH.

Bamnummre ypaBHEHUE PSMOIi ¢ YIJIOBBIM KO3((DMUITMEHTOM, oXapaKTepu3yiTe ero Ko3dduineH-
THBI.

Kak oxapakTepn3oBaTh B3aUMHOE PACIIOJIOKEHUE JBYX ITPAMBIX

Aix+ Biy+C1 =0, Asx+ Byy+Cy =07

Kak OXapaKTEepu30BaTb B3aNMHOE PACIIOJIOZKEHNE Ha IIJIOCKOCTU ABYX IIPAMDBIX, €CJIM U3BECTHbI UX
HallpaBJIAIOOINE BeKTOpr?

ITongarue KpI/IBOIH/IHeIU/IHbIX KOOpJuHaT. Hazosure N3Yy4Y€HHbIC CUCTEMbI KpI/IBOJ'H/IHGIU/IHbIX KOoOop/au-
HaT Ha IIJIOCKOCTHU U B IIPOCTPaHCTBE.

Onummure IIOJIAPHYIO CUCTEMY KOOP/HUHAaT. KOOp,ZLI/IHaTHbIe JIMHUN HOIIHpHOfI CHUCTEMBI.
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26.
57.
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99.
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61.
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73.

74.

75.
76.

e

78.

Bammmure (osryanTe) hOpMYJIbl, BEIPAZKAOIINE IeKAPTOBBI KOOPMHATEI TOUKH Yepe3 MOJISPHBIE.
Sarnumure (hopMyJIbI, BhIPaXKarolue IoJIgpHble KOOPANHATHI TOUKNA Uepe3 JeKapTOBHI.

Haiire onpejesienue s/uuica. JanuinuTe KAHOHIIeCKoe ypaHenue sjumica. O0bsacHuTe BBIOOD
JIEKapTOBOI CUCTEMbBI KOOpJMHAT. V300pasuTe 3/IIUIIC HA PUCYHKE.

JlaiiTe orpejiesieHre rurepOoJIbl. 3aluIInTe KAHOHUIECKOe ypaBHEHHe ruiiepOosibl. V3o06pasure
rurepOoJIy Ha PUCYHKE.

Jlaiite onpeenerue napaboibl. 3anuIImTe KAHOHTYIECKOe ypaBHeHne mapabosisl. M3o00pasute ma-
pabosty Ha PUCYHKeE.

SarnumuTe HEIoJIHbIE ypaBHEHN ILJI0CKocTel. Kak pacro/ioxKeHbl IJI0CKOCTH, KOTOPbIE OHU OIIpe-
eSO ?

Bamnummre B BEKTOPHOI 1 KOOpMHATHO (hopmax obiee ypaBHeHne miockoctr. OxapakTepusyii-
Te ero Ko3hUImeHTs.

3amnummre B BEKTOPHON M KOOPJMHATHON (hopMax ypaBHEHHUE ILJIOCKOCTH IO JBYM HAIIPAB/ISIO-
UM BEKTOPaM U TOYKE.

Kak zammcars ypaBHeHUE IJIOCKOCTU IO TPEM TOYKAM !

Kak oxapakTepn3oBarh B3auMHOE PACIIOJIOKEHHUE JIBYX ILJIOCKOCTEH?
YKaxkure CriocoObl 3aJIlaHisd KPUBOM B IIPOCTPAHCTRE.
[Tapamerpuyeckue ypaBHeHUS IIPSAMON B IIPOCTPAHCTBE.

Ob6mue ypaBHEeHUsT IPSMON B mpocTpancTBe. Kak M3 HUX ONPEIETUTH HAIPABJISIONINI BEKTOD
MIPSIMOT !

3amnummre ypaBHeHUs IIPAMOIl 110 JIByM TOYKAM B IIPOCTPAHCTBE.

Kak oxapakTepn3oBarh B3aUMHOE PACIIOJIOKEHHUE JIBYX IPAMBIX B IIPOCTPAHCTBE?
MHuozkecTBO KOMILIEKCHBIX unces. [lonarme koMmrutekcHoro unciaa. MHUMBIE dncia.
[lonarue KopHsa MHOTOWIeHa. KomyecTBO KOpHEHT MHOTOY/IEHa CTEIIEHU 7.

Pazjoxkenne Ha MHOXKUTE/IM MHOIOYJICHA CTEIEHW N C BEIIECTBEHHbIMU KO3 duimenramu. Xa-
pPaKTEPUCTHUKa KOPHEI 3TOr0 MHOTOUJIEHA.

AJIre6pqueCKa51 cbopMa npeacTaB/JICHUA KOMIIJIEKCHBIX YHUCEJI. Kak BBOJUTCA Oll€epalud CJIO2KeE-
HU KOMILJIEKCHBIX YHUCeJI?

Kaxk BBOjIsITCSI OTIepariun yMHOXKEHUST U JIeJIEHNsT KOMILJIEKCHBIX Inces B ajarebpamdeckoit (hopme?

KomMmiutekcHast I0CKOCTb. I/I306pa}KeHI/I€ KOMIIJIEKCHBIX YHCEJI B aJIF€6paI/I‘{€CKOI71 (bopMe Ha ITJIOC-
KOCTH.

ConpsizKéHHbIe KOMILJIEKCHbBIE YHCIa B AIredpandecKoil 1 TPUTOHOMETPHYECKO ([OKa3aTe bHOi)
dopmax.

l[aﬁTe olpeJjesienrue MO/yJifd, INITaBHOT'O 3HaYEHUA apr'yMeEHTa U apryMeHTa KOMIIJIEKCHOI'O YHUCJIa.
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Kaxk naiitu |z|, arg(z), ecau 3aan0 ucyo z B aarebpamdeckoit popme?

Tpuronomerpudeckas U nmokazareabHasd (POPMbI 3aIIMCU KOMILJIEKCHOTO 4ncia. Kak m300pasuThb
Ha [JIOCKOCTH KOMILIEKCHBIE YHCJIa B TPUTOHOMETPUIecKoil (TokasarepHoil) dpopmax?

Cdopmynupyiite (jiokazkure) TeopeMy 00 YMHOXKEHUH ¥ JICJIEHUHN KOMILIEKCHBIX UHCEJT, 3aIUCAH-
HBIX B TPUTOHOMETPUYIECKON U TTOKa3aTeTbHOI (hpopMax.

Haiire onpenenenne /2. amummure GhopMyty /i OTbICKaHust /2.

[Tpuemure mpuMepbl KPUBBIX U (BUTYD HA KOMILJIEKCHOI IIJIOCKOCTH (3aIiCaTh ypaBHEHMs!, N300~
pasuTh Ha pucyHke). OKPYyKHOCTH Ha KOMILIEKCHO TLIOCKOCTH.

Omumure, KaK BBOJAUTCSA CHMBOJI 00 Ha KOMILIEKCHOH 1tockoctn. OKpecTHOCTh OECKOHETHO yia-
JIEHHOW TOYKM (3almcaTh B BHJE HEPABEHCTBA, N300PAa3UTh HA PUCYHKE).

Kak BBOAMTCS omepamys e* [y KOMILIEKCHBIX 3HAUEHUH 27

Haiire orpejesierne jjorapudma KOMILIEKCHOTO YUC/Ia. 3anuiure (MoayduTe) (hopMyJIy Jijist ero
BhIUKC/IeHus. [JraBHOe 3HaUeHue JiorapudmMa KOMILIEKCHOIO YHUC/IA.

Kaxk BBOsIsITCS O1IEpanuu sin z, cos z, tg z, ctg z, sh z, ch z g KomIIeKCHBIX 27
Bamnuiure dopmyist sin(iz), cos(ix) st geficTBUTebHBIX 2. Kak oHM 1101y YeHbl?

aitTe ompejiesienue (pyHKIIMU KOMILIEKCHOM mepemennoii z. [lokaxkure, aTo 3ajanune pyHKIIN
f(2) cBomurest k 3amanuto aByx dbyuxiuii U(z,y), V(r,y) Ha KAKOM-HUOY/Ib IPUMEpE.

Onummre Kaace OCHOBHBIX 3JIEMEHTApHBLIX (DYHKIWIA. /I KaxK10#f n3 OCHOBHBIX 3JIEMEHTAPHDBIX
dbyuKIMiE TpedyeTcs MPOBOAUTH XapaKTEPUCTUKY 110 IJIAHY UCCJIeA0BaHusA (DYHKIMA U CTPOUTD
rpaduk (a, b, ¢ — neficTBUTEIHHbIE YUCTIA).

1. f(z)=ax+b 2. f(r)=az®+br+c 3. f(x) =ax3
4 @)= 5. f(a) = V2 6. f(2) =¥/
7. f(x) =cosx 8. f(x) =sinx 9. f(z) =tgx

10. f(z) =ctgx

11. f(x) = arccosx

12. f(x) = arcsinx

13. f(x) = arctgx 14. f(x) = arcctgx 15. f(x) =a”
16. f(x) =e® 17. f(x) =chzx 18. f(x) =shx
19. f(x) =log, 20. f(z)=lgx 21. f(z)=lnzx

OxapaxTtepusyiite Muoxkecta N, Z, QQ, R, C. [losichure, Kakue dnc/ia Ha3bIBAIOT PAITHOHAIHHBI-
MU, UPPAIMOHAJbHBIMEI. B 4éM 3aK/II09ai0TCcs CBOMCTBa HENPEPBIBHOCTH, IIJIOTHOCTH U YIIOPSIIO-
YEeHHOCTH MHOYKECTBA AefCTBUTE/ILHBIX YUCE?
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CdhopmymupyiiTe MOHITHST OTPAHMTEHHOTO MHOYKeCTBa, HEOTPAHUIEHHOTO0 MHOXKeCTBa. CHMBOJIBI
00, —00, +00. Oneparuy ¢ CUMBOJIAMHI 00, —00, +00. SAIlUIIATE B BUJIE HEPABEHCTB: X € (a,+oo),
T € [a,+<>o)7 T € (—oo,a), € € (—oo,a], KaxK/Iblil U3 yKa3aHHBIX IIPOMEKYTKOB H300pas3uTe Ha
YHUCJIOBOMA OCH.

[Tonstue dbyuknuu f: X € R, - Y € R,,. Kak onucars obyracth orpejieeHns u 00JacTb 3HaUe-
HUi QYHKIMHA TP Pa3nIHbIX 3HadeHusx m u n? (Moxno orBeruts Ha npumepe m = 1,2,3 u
n = 1,2,3). lonarue rpacduka dyHKImN. B Kakux caydasx UMeeT CMBICT MOBOPUTH O Ipaduke
dyukmn?

Oxapakrepu3syiite dernipe Kiacca dyukmmit f : X € R, - Y € R, Upu pa3IudyHbIX 3HAUEHU-
six m u n. Jjist Kaxkoro Kjacca npuBeguTe npumep (peKoMeH yeM B3ATb (DYHKIUE U3 JIPYTUX
JIICIATIIAH, 9TO0BI y TIpUMepa ObLIT TPAKTHIECKHHA CMBICIT).

JlaiiTe onpejiesienne U MPUBEIUTE IPUMEPHl MOHOTOHHO yOBIBAIOIIE, MOHOTOHHO BO3PaCTAOIIEe
dyHKIHII.

JlaitTe orpejiesieHre U IPUBEIUTE IPUMEPHI YeTHO, HedeTHO! (DyHKIMI 1 PYHKITUN OOIIEero BU/Ia;
IePUOINIecKOit (DyHKITHH.

JlaitTe omnpejiesienre U MPUBEJIUTE IPUMEPDHI (DYHKIIAIT: OTPAHUYeHHON, HeOTpAaHUIeHHON; OrpaHu-
YEeHHOH CBepXy, HEOIPAHUYCHHON CBEpXYy; OIPAHUYCHHOI CHU3Y, HEOIDAHUYEHHONU CHU3Y.

Jaiite omnpeenenne byHKIUE KOMILIEKCHOTO niepementoro. [lokaxkure, aro 3amanue GpyHKINN
f(2) cBomuTes K 3asaHuio JABYX (DYHKIUI JBYX BENIECTBEHHBIX MEPEMEHHBIX Ha KaKOM-HUOYIIb
puMepe.

Haitre onpenenenne komnosunuu pyukiuii. [Ipuseaure npumepnl. Kak naiitu obiacts omnpejie-
JICHUSA CJIOXKHOM (DYHKITHH !

[TonsaTe obparnoit dpyHKIMH. B Kakux ciaydadx s JaHHOW (PYHKIMH MOXKET ObITh BBEJICHA
obpatHas dyukius’? [Ipuenure npumepsr 00paTHBIX (DYHKITHIA.

[Tonarue nocnenoBarebHOCTH. Bujibl mocieioBarebuocteit. [lpuBenre npumepsl Ynuc/I0BOi 1
BCKTOPHOU MOCJEI0BATEIHbHOCTECH.

Jlaiite ompejesienre OKpecTHOCTH KOHewHON Touku o B R. Chopmynmupyiite moHATAS OIHOCTO-
pounux okpecrrocreil B R. OxpecrHocTn GeckoHedHo yaaéHHOi Touku B R. OKpecTHOCTH KO-

HEeYHON 1 OeCKOHEYHO yJIaJaeHHON ToueK B Ry u R3.

[lonsaTug BHYyTpeHHEH U I'PAHMYHON TOYKM MHOXKECTBa, 'PAHUIBI MHOXKECTBA, OTKPBITOIO U 3a-
MKHYTOT'O MHOZKECTB.

[Tonarue npenenbuoit Toukn MuoxKecrsa. [Ipenenbubie Touku B N u R.

Ornpesiesierne mpejesa MOC/IeI0BaTeIbHOCTA. UeM pa3indaioTcs omnpeaeseHus s IUCI0BOH 1
BEKTOPHOII I1OC/I€10BATE/IbHOCTE?

CdopmymupyiiTe TeopemMy o mpejese BeKTOPHOI Moc/e10BaTe/IbHOCTU. TeopeMbl O Ipejieie KOM-
IIJIEKCHOM TIOCJIE/IOBATETHHOCTH.
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JlaiiTe ornpejiesieHus Ha SI3bIKE OKPECTHOCTEN U HEPABEHCTB, IIPUBEIUTE PUCYHOK JIJI TOHSTHIL:

1. lim f(z)=A 2. limiof(a:) =A 3. lim Of(a:) =A
4. lim f(x)=-o00 5. lim f(z) = +o0 6. lim Of(a:') =-00
T—>X0 T—=>T0 T—=>To—

7. lim f(z)=-o0 8. lim f(x)=+o0 9. lim f(z)=+o

x—xo+0 x—>x0—0 r—>x0+0
10. lim f(z)=A 11. lim f(x)=A 12. lim f(z) = -oo

13. lim f(x)=-00 14. lim f(z) = +oo 15. lim f(x) =+00

Haiire onpeenenne npejena dyukuuu f(2) upu z - 2.

Haiire onpenenenne uenpepoiBaoit pyukinun f(z). Chopmynupyiite Teopemy 0 HEIPEPHIBHOCTH
dbyukuun f(z).

CdopmynupyiiTe Teopemy o mpejiesie BeKTOpHO# ¢yHKImu. TeopeMbl 0 mpejese KOMILIEKCHO
PYHKIIMU KOMILIEKCHOI'O apryMeHTa.

CdopmymupyiiTe TeopeMy O CBSA3M IIpeJiesia ¢ OJHOCTOPOHHUME ITPEIeTaMHU.
CdhopmymupyiiTe Tpu onpee/ieHnsl HeIPEePhIBHON (DYHKINN B TOUKE (.

Teopema 0 HEIPEPBIBHOCTH CYMMbI, Ipou3BeieHus u dacTHoro ¢dpyuknuii. Chopmynupyiite Teo-
PEMBI O HEIIPEPBIBHOCTH CJIOXKHOW (DYHKITUU, OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITUIA.

[Ipuseure Kiraccudukanuio Touek paspbiBa Gyukiun: f: X CR - Y cR.

aiiTe orpeesenns 6eCKOHEIHO MaJjioil u OeckoHedHo Oosibmoit (pyuknuit. Ilpuseaure mpume-
PbI OECKOHEYHO MAaJIbIX U OECKOHEYHO OOJIBINMNX (DYHKIUN B KOHETHOW U OECKOHEIHO YIAJIEHHOM
TOYKaX.

CdhopmyupyiiTe n JJOKaXKUTE TEOPEMY O CBA3M DECKOHEYHO MaJIoit 1 6CKOHETHO OOJIBINON (hyHK-
UL,

CdopmymupyiiTe TeopeMy O MPOU3BEIEHUE OECKOHEYHO MAJION U OrpaHUYeHHON (DyHKIHI.
[lorsATHE 9KBUBAJIEHTHBIX OECKOHETHO MAaJIbIX U OECKOHEYHO OOJIBITIX (PYHKIINH.

[naBrass gacTb OECKOHEYHO MaJIbIX U OeckoHewHO Oostbinux dyuknuit. Kak eé BbiienTs?
KauecrBennoe cpaBnenne 6€CKOHETHO MAJIBIX (DYHKITHII.

KauecTBennoe cpaBnenne 6€CKOHEIHO OOJIBITUX (DYHKITHIA.

O0bsicHUTe, KAK IPUMEHSIOT SKBUBAJIEHTHBIE OECKOHEYHO MaJible U OECKOHETHO OOoJIbIue (DyHK-
My Tpu oTbicKauuu 1peaesioB. Chopmymupyiite TeopeMy, JeKallyio B OCHOBE 9TOI0 METO/IA.

Kaxk omnpesensaor 6eCKOHETHO MaJible 1 OECKOHEYHO 0O0JIbIne (DYHKIUU B CJIyUae

f:XcR,-YCR,?
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IT cemecTp

1. Kakune MaTpuiibl Ha3bIBAIOTCS COIVIACOBAHHBIMU 110 pa3Mepam?!
2. Onummure onepanyuo YMHOKEHUST MATPHII.
3. ComocraBbre MaTpudHble Bhipaxkenus A- B u B - A.
4. JlaiiTe ompemesienne oOpaTHOil MaTpuibl. Kak mpuMeHsiin oOpaTHyO0 MATPHILY B JaHHOM Kypce?!
5. Kakme marpurp! nmeror obparnyio? Kax naiftu siaement b;; o6paTHOIl MaTpHUIILI!
6. Kax naittn marpuiry X u3 ypaaennsa A- X = B, eciau det A # 07
7. Kak naiitu marpuny X n3 ypasuenns X - A = B, ecimn det A # 07
8. Ilpuse/ure mpuMeph! JINHEHHBIX TPOCTPAHCTB (€ OOOCHOBAHKEM ).
9. /aiite onpemenenne 6a3uca n-MepHOrO JTHHEHHOTO ITPOCTPAHCTBA.
10. [laiiTe onpejenenne KOOPAUHAT BEKTOpa B JIUHEHHOM IIPOCTPAHCTBE.
11. Teopema o cBejeHUN oreparuii HaJ BEKTOPAMHU K OllepaliisiM HaJl UX KOOPIMHATAMHU.
12. JlaiiTe ompeesieHne MUHOpa MTOPSAIKA M MaTpuribl A.
13. [laiiTe onpejiesienne panra MaTPHUIIbL.
14. aiite oupejenenne 6a3uCHOTO MUHOPA, OA3UCHBIX CTPOK U CTOJIOIOB MaTPHILHI.
15. Cdopmynupyiite Teopemy o Da3MCHOM MHUHOPE.

16. Cdopmynupyiite mpaBuia, MO3BOJSIONME ONPEIEJUTh JTHHEHHO 3aBUCUMBI CTPOKH (CTOJIOIHI)
MaTPUIIbI UJIA HET.

17. ChopmymupyiiTe TpPaBUIO, MO3BOJISIONIEE ONPEIETUTh, SBISIETCS JIU JaHHAas CTPOKA MATPHITHI
JINHEHOW KOMOWHAIIMEH JIPYTUX CTPOK WJIN HET.

18. ChopmymupyiiTe TeopeMmy 0 HEOOXOINMBIX U JOCTATOYHBIX YCJIOBUSIX PABEHCTBA HYJIIO OIPEIeTH-
TeJId.

19. HazoBure npeobpazoBanus MATPUIIbI, He MEHSIONINE €€ PAHTA.
20. Onwumure TPAKTUIECKUIT CIIOCOO OTHICKAHUS PAHTA MATPHUIIHI.
21. [aiiTe omnpejiesieHue moJIipOCTPAHCTBA.

22. Kakoe yimHelHOE TPOCTPAHCTBO HA3BIBAETCSH €BKJIMJIOBBIM !

23. Kakne npa BekTOpa m3 F, Ha3bIBAIOTCST OPTOTOHATBHBIMMA !

24. Kaxk crponTcs MaTpuIia mepexo/ia OT OJHOro Oasnca K JApyromy?

25. Banumure GopMyIIbI, CBA3BIBAIOIINE KOOPIMHATHI OJTHOIO U TOTO Ke BEKTOpa B JIByX Oasucax (B
MaTPUIHON opme).

26. YkaxKuTe CBONCTBa MATPUIIHI [IEPEXO/Ia OT OJHONO OPTOHOPMUPOBAHHOIO Oa3uca K JIPyromy.
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Bamurmure hOPMYJIBI, CBA3BIBAIOIITE KOOPINHATHI OJTHOTO U TOTO K€ BEKTOPa B JIBYX OPTOHOPMU-
pPOBaHHBIX Oa3mncax.

Kakue dopmbl 3anucu cucreM JuHeiiHbIX ypaBHenuit Bor 3naere? 3anuinure cucreMy B MaTpUd-
Hoit bopme.

JaitTe onpejesieHne perieHnsi CUCTEMBI.

Z[aﬁTe olpejgesjieHnd COBMECTHBIX, HECCOBMECTHDBIX, OIIPpEJACJICHHbIX U HEOIIPEAC/ICHHBIX CUCTEM.
CdopmymupyiiTe TeopeMy 0 COBMECTHOCTH IIPOU3BOJIBLHON CHCTEMBI JIMHEHHBIX ypPABHEHMIA.
KaKI/Ie JABe CUCTEMbI Ha3bIBaIOTCA SKBI/IBaJIeHTHbIMI/I?

Opuoponasie CJIAY. Onumnre ocodble CBOMCTBA TAKUX CHCTEM.

Jlns KaKuxX cucTeM JIMHEHHBIX ypaBHEHUI mpuMeHnMo npasmio Kpamepa? 3anummre dopMysibl
Kpawmepa.

Kak BbIACHHUTDL, 9YTO CHUCTEMa ABJIAETCHA OHpe,ZLeﬂeHHOﬁ N HeOHpeﬂeﬂeHHOﬁ?

Kakue nHenzBecTHBIE CHCTEMBI HA3BIBAIOT CBOOOIHBIMU, a Kakne — 3aBucuMbiMu? Jlis Kakux cu-
cTeM BO3MOYKHA TaKas KJIACCU(DUKAIIS !

JlajiTe ompesesienne oOIIEro U YaCTHOIO PelleHuii cucreMbl. /[y KaKUX CHCTeM BBOJATCA STU
OHATHAHA !

CdopmynupyiiTe jBe TEOPEMBI O CYNIECTBOBAHUN HETPUBHUAJILHBIX PEIIEHUN OTHOPOJIHOM cucTe-
MBI.

Jlaiite orpeiesienue dbyH/IaMEHTAJIBHON CHCTEMbI PEIICHIIT OJTHOPOIHON CUCTEMbI JIMHEHHBIX yPaB-
uvennit. CKOJTBKO perteHnii cojaepxKut ¢d.c.p.”?

XapakTepucTuka U perieHue Olpe/Ie/IEHHBIX CUCTEM.

XapakTepucTuKa U perieHne HeolpeIeICHHBIX CUCTEM.

XapakTepucTuKa U perieHne OJHOPOIHBIX CHCTEM.

JlaiiTe orpejiesieHre COOCTBEHHBIX YUCET U COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OllepaTopa.
Banummre XapaKTepuCTHIeCKoe YpaBHeHne MaTPHIbl A.

OnuImre IpoIece OThICKaHUs COOCTBEHHBIX YUCes MaTpuibl A.

Omnuimmre TPOIECC OTHICKAHKS COOCTBEHHBIX BEKTOPOB MATPHUIIHI A.

aitre onpejiesienne quddepenrupyemoii pyukiuu. [longarusa nponssoHoit MaTpuilbl u gudde-
peHImaJIa.

Crpoenne mpon3BogHOit MaTpuilel B ciaydae f: X € R —Y ¢ R. Heobxomumoe u J0CTATOIHOE
yeaosue juddepentupyemoctu gy f: X € R—->Y C R.

Crpoenne mpon3BojiHoit Mmarpunbl B ciaydae f: X € R, - Y ¢ R. [loHdaTre 9acTHBIX ITPOU3BO/IHBIX.
['pajment.
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Crpoenne mponsBogHON MaTpuiibl B ciaydae f: X € R —Y ¢ R,,. Heobxommvmoe n gocrtaTodnoe
yciosue jguddepennupyemoctu dpyukiun f: X c R—>Y c R,.

Crpoenne mponsBoaHoit MmaTpuiel B ciaydae f: X ¢ R, - Y € R,,. Heobxoaumbie u gocrarodHbie

ycaoBud guddepennupyeMocTu hyHKITUT
f:XcR,-YCcRu f:XcR,->YCR,,.

CdhopmynupyiiTe JuHEIHOE CBOWCTBO Npom3BOjHOIM. [IpuBeanTe npumepbl MPUMEHEHUS] STOTO
CBOICTBA.

Cdopmynupyiite nmpasuia auddepeHnnpoBanns npousseienns n yactaoro. [Ipusegure npume-
PBbI IPUMEHEHUS STUX ITPABUJIL.

CdhopmymupyiiTe Teopemy o auddepeHnupoBaHun cI0xKHOM GyHKkmun. [Ipupeure nmpumeps! mpu-
MEHEHUSI 9TOI TeOpEMBI.

[TousiTne Mpon3BOIHO# 10 HAIIpaB/IeHNO. 3anuiuTe (GOPMYITY BBIUUCIEHUS TPOU3BOIHON IO HAa-
IIPaBJICHUIO.

[Honsgrue muddepennupyemoit pyHkInn KomiiekcHoro nepementoro. [Ipoussoanas. luddepen-
IHAJT.

YeqoBust guddepenimpyeMocT (DyHKIINE KOMILIEKCHOTO miepemeHHoro (ycsobust Kormm-Pumana

a2
0z

[Tonsgrue ananmrudeckoit pyuxmnun. [Ipocreiiiue cBoiicTBa aHAIUTHYICCKIX (PYHKIIUN.

0).

[TonsiTre MPOU3BOIHBIX BBICHINX TOPJIKOB (PYHKITHIT

f:XScR->YcRu f:XCR->YCR,.

HOHHTI/IG YJaCTHBIX HpOI/I3BOILHbIX BBICIIINX HOpﬂI[‘KOB. ﬂﬂﬂ KaKNX KJIaCCOB (byHKL[I/Iﬁ BBOJAT I3TO
nougarue?

CdhopmymupyiiTe TeopeMy 0 paBeHCTBE CMEIIAHHBIX YaCTHBIX ITPOU3BOIHBIX.
[eomeTpudeckuit 1 MexaHUIECKUi CMBIC TTpou3BoHON dyuKImu f: X € R - Y c R.
Kak zamucars nuddepentman qisa dyakmuit f: X CR—->Y cRu f: XcR->Y cR,”
Kak zammcars quddepennman ais dyuknuun f: X € R, - Y € R?

Kak zamucars nuddepentman ais dyukmun f: X € R, - Y c R,,”

B 4em 3akouaeTcs ¢BOMCTBO HHBAPUAHTHOCTU (DOPMBI 3alliCu 1IepBOro auddepennnaia GyHK-
mim f: XCR->Y cR?

Kak onpenensiiorea nuddepennuanst d?f, d3f, ..., d*f? 3amammure obuwmii Bug muddepenma-
nos d>f, d3f, ..., d"f nna byukmmit f: X € R—>Y C R, eciu © — He3aBUCHMAs II€peMEHHAS.
Banummure Buipaxkenne musg d?f, eciu f: X € Ry > Y € R.

Sarmmmure dopmysty Teitiopa nopsiaka n g oyakimuit f: X CR—-Y CR un
f:X<cR,—-YcR B mubdepennuaibHoit popme.
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Banummre dhopmyny Teitnopa mopsiaka n aas dyskmmit f: X € R - Y € R, ucnoib3ys B 3alucu
[IPOM3BOTHBIE.

[TosicauTe, Kak npumensior puddepeniman u popmyiy Teitopa B IpuOINKEHHBIX BHIYUCICHH-
SIX.

[Tonyuante bopmyny Makiopena s pyHKIAm e*.

0

Cdopmymupyiite nmpasuio Jlonurasss pacKpbITHsT HEOIIPEIEIeHHOCTH 0o

(o]
CdopmymupyiiTe npasuio Jlonurajs pacKpbITUsT HEOIIPEICJTEHHOCTH — .
(0.@)

Kak packpreirh neonpeaenennoctu 0 - oo, 00, 1%, 000 ¢ momompro npasuia Jlonmrass?
Haiire onpeesenne Touek sxcrpemyMa jiist yakmmit f(x) u f(xy,x,. .., 2,).
Cdopmynupyiite HeoObxouMoe yeaoBue sxcrpemyMa i yukuuit f(x) u f(xy, xo,. .., xy).

Cdopmynupyiite jgocraTounblie ycjioBust SKcTpeMyMa Jyist byHkiuii f(x), cBsi3aHHBIE CO 3HAKOM

f'(x).

Cdopmysupyiite HEOOXOIUMbIE U JIOCTATOYHBIE YCJIOBHsS BBINYKJIOCTH BHU3 (BBEpX) rpaduka
dpyHKINHU, CBA3aHHBIE CO BTOPOil ITPOU3BOTHOIA.

[TorsgTe TOYKM Heperuba U IPABUIO UX OTHICKAHMUSI.

Omnuriure pasuiio juddepeniimpoBanust obpaTHbix dyukmii. [I[puseure npuMeps! TpuMeHEHMST
9TOTO IIPaBUJIA.

[TokarkuTe Ha ABYX-TPEX HMpUMEpaxX Kak I0JIyUeHbl IIPOU3BOJIHbIE U3 OCHOBHOW TaOJINIIGI.

O0bscHuTe MapamMeTpudecKuii crocod 3aganus pyakimit. Onummure mpauio auddepeHnmpoBa-
HUSI TTapaMeTPUIeCKH 3a/IaHHBIX (DYHKITHUIL.

[osicuure mesBHbI criocod 3aganus Gyuknuit f: X ¢ R - Y ¢ R. [Ipasuio ux auddeperimpo-
BaHUSI.

[osicuure HesBHBII criocob 3aanus dyukimit f: X € Ry — Y € R. [IpaBujio oTbIcKaHUST TaCTHBIX
TPOM3BOIHBIX (DYHKIINI, 38 IaHHBIX HESBHO.

Bamnummre ypaBHEHNE KacaTeIbHON K KPUBOH IIPU Pa3IUIHBIX CIOCO0ax e€ 3a/IaHMmsl.
YpaBHeHNE KacaTeIbHON TIJIOCKOCTA U HOPMAJIHM K ITOBEPXHOCTH.

Omnpenenenue neppoodbpasuoii. Jlokaxkure, 4ro Jro0bie ABe epBoOOpa3HbIE OJHON U TO¥ Ke DyHK-
MU OTJINYAIOTCS Ha KOHCTAHTY.

[Tonarue neonpeiesénnoro nnrerpasia. CBoiicTBa HEONIPEIEIEHHOIO HHTETPAJIA.

QyHKIME KaKOTro KJacca UMEIT mepBoobpasubie? Uro o3HavaoT ciioBa "HebepyIiuiics WHTe-
rpas"?

Tabmuma naTerpaios. Kak ydoeurhes B cripaBeinBOCTH (hopMysT TabIuIbI?

CornacoeaHa Ha noptane Ne 8725



44

92

93.
94.

95.

96.

97.
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104.
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106.

107.

108.
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110.

[Ipocreiimue MeTOIbI UHTEIPUPOBAHUSI: HEIIOCPEICTBEHHOE MHTEI'PUPOBAHIE, METO/, II0IBEIeHUsT
o 3HaK auddepennnasia. [IpuBeanre npumepsbl.

dopMysia HHTEIPUPOBAHUS 110 YacTaM. B Kakux ciydasx eé npumensior? [Ipusegure mpumepst.
Otbickanne naTerpastos tTuna [ cos ax cos Sz dx, [ cosaxsin Sz dz, [ sinawxsin Sz dr.

Kakaga dyukius nassisaercs npobnoit parmonaabnoit? Jlaiite onpejesiennue mpaBuIbLHON U HEIPa-
BUJILHOI PAIMOHAJILHBIX JIPOOEii.

Kakwne parnmonabHbBIE IPOOH HA3BIBAIOTCS dJI€MEHTapHBIMU! MeToabl MHTErpUPOBAHUS JIEMEH-
TapHBIX JIPOOeii.

Kak mpejicraBurh paruoHaabHyO ApoOb B BUJIE CYMMbI 9JI€MEHTAPHDBIX !

[IpaBuiia nHTErpnpoBanus BeipazkeHnit [ sin™ x cos™ x dz, m u n nemnsie, m > 0, n > 0. VaTerpass:
tuna [ R(sinz,cosx) dx.

Nurerpanst tina [ R(z, Yz, ?/x,..., %/z)dx, r; — nejble nojoxKureababe qucia. VaTerpast

TUIA
ar+b P1/q1 ar +b p2/q2 ar +b Pn/qn
J (o (S ()
cr+d cr+d cr+d

Unrerpassr, comepxamiue Va2 — 22, Va2 + a2, Va2 — a2.

Kak naligenbl nHTerpaJbl JOMOJIHATE/ILHON TabIUIIbL:

1. [ewdu; 2. [ cos(ax)dux; 3. [sin(ax) dx;

dx dx
7. [ ctgxdx; 8. f dr_, 9.[ dz

sinz’ cosx’

d
10. /an? 11. [ Inxdz; 12. [arctgadzr.

[TorsaTne onpenenénnoro naTerpaia. [locrpoenne naTerpabHON CyMMBI. ['eoMeTprIecKnii CMBICTT
OIPEJIEJIEHHOIO WHTErPaJIa.

Kakne ¢pynknun narerpupyemsr mo Pumany?
CBoiicTBa ONPEJIEIEHHOIO HHTETPAJia, BhIPaXKeHHbIE DABEHCTBAM.
CroiicTBa OIPEIe/IEHHONO UHTErpaJjia, BbIPAXKEHHbIE HEPABEHCTBAMU.

Teopembl 0 cpejiHeM (CBOWCTBa OMPEETIEHHONO HHTErPAJIA).

X
Nurerpas ¢ nepemenHbiM BepxHuM npejenom. Cpoitcrsa dynkmun I(x) = [ f(t)dt.
a

[TonsiTHe MHTErpaJsa, 3aBUCSIINErO OT IMapaMeTpa.
JlokazareabcTBo bopmysibl HeioTona-J/leiibnura.

CDopMyﬂa NHTEerpupoBaHusd 110 9aCTAM IJid OHpe,ZLeJIéHHOFO HHTErpaJia.
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3aMeHa IepeMeHHBIX B OIPeIeIEHHOM HHTErpaJie.

Brorancienne mromageir puryp B JeKapTOBBIX KOOPIUHATAX.

Boraucienne JUmmHBI JIyr'u KPUBOW B JI€KAPTOBBIX KOOPIMHATAX.

[Tonsitre 0O6BIKHOBEHHOTO UM DepeHInaIbHOI0 YPaBHEHHS IEPBOTO TOPSIJIKA U €r0 PEIeHNUs.

[TocranoBka 3ajadn Komu g 0ObIKHOBEHHOTO (D EPEHITUATBLHOTO YPABHEHUA IIEPBOTO I0-
psiika. 'eomerpudeckas unTepiperanud 3aja4n Ko, [lonstue obiero, 9acTHONO penieHuii.

OcHoBHBIe THIIB! JuddepeHaIbHBIX YPABHEHU TIePBOTO MOPSIIKA U aJITOPUTMbI UX PeITeHni.

Juddepennmanbubie ypasuenus nopsiaka n. Onpenenenune. Obiee n gacraoe perenus. [locra-
HoBKa 3aja4un Ko s muddepennuaibHOro ypaBHEHUS N-0r0 MOPSIKA.

ypaBHeHI/IH BBICIIUX ITOPAJIKOB, JOITYCKAIOIME ITOHUZKEHUE ITOPAJIKA U aJITOPUTMbI X peHleHI/IfI.

Jluneitnoe ognoposHoe nuddepeniuaibioe ypasaenne nopsaka n. Oomumit Bug. @.c.p. Crpyk-
Typa 0DIIero peneHus.

Jluneitnoe neogHOpoaHOE JndbdepeHImaibioe ypapaenue nopsiaka n. Oommuit Bujg. CTpyKTypa
O0IIIero pereHns.

Otbickanue GyHIaAMEHTAJIBHO CHCTEMBI U OOIIETr0 penieHns JIMHEIHOr0 OHOPOIHOTO Juddepen-
[IMaJIbHOIO YPaBHEHHS MTOPSIIKA 7. ¢ MOCTOSTHHBIMEU KO(DDUIIEHTAMH.

[Ton6op YacTHBIX perieHuit JTUHEHHOTO HEOHOPOHOTO YPaBHEHHUS C IIPABOM YaCTbIO CIICIHA/Ib-
HOT'O BHJIA.

[Inan pemenns JIHY ¢ nocrosuubiMu KoddduipmeHTaMu u MpaBoil 9acThbio CIIEIUaIbHOTO BUJIA.
Ormpejiesienne HeCOGCTBEHHBIX MHTEIPAJIOB [IEPBOTO POJia Ha MIPOMEXKYTKaX [a,+00), (-0, b].

Otmpejiesienne HECOOCTBEHHOIO WHTErpaJia MEePBOTO pojia Ha MPOMEKYTKe (—00,+00), €ro CXoju-
MOCTb.
oo
dx
Uccnenosanue nnrerpana | —.
x

a
Onurure MUIMHIPUIECKYIO CUCTeMy KoopauHat. KoopauHaTHbie MOBEPXHOCTU IUIHHIPUICCKO

CUCTEMBbI KOOpJIMUHAT.

Bamumure (mosryante) GOpPMYIIbI, BHIPAZKAIOIINE JIEKAPTOBBI KOOPIUHATHI TOYKU YepPe3 IH/IINH-
JIpUYecKue.

Omnurure cdepuieckyo cucremy koopaunat. Koop/imHaTHble OBEPXHOCTU CPepUIecKOil cucTe-
MbI KOODJIMHAT.

Bamumure (mosryanTe) (hOPMYJIbI, BHIPAKAIOIINE JIEKAPTOBBI KOOPMHATHI TOUKH Uepe3 cepude-
CKUe.

laitTe ompejiesieHre ypaBHEHUs] ITOBEPXHOCTU OTHOCUTEIBHO JIEKapTOBON CHCTEMBI KOOD/IMHAT.
Kaxkwue moBepxHocTn u3y4ueHbl B JJaHHOM Kypce?
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132.

133.
134.

10.

11.

12.
13.

14.

15.

16.
17.

18.

19.

Haiire onpesenenue chepbl. 3anummre ypasHeHue cdepbl ¢ neHTpoM B Touke My(xg, Yo, 20) pa-
nmnyca R.

Metost cevennii. Kak ero mpuMeHsior Jijist mccieioBanns mopepxuocreii! [lokazats Ha mpumepe.

OxapakrepusyiiTe MOBEpXHOCTH, 3ajaBaemble ypaBHeHusmu suga F(z,y) = 0, F(z,z) = 0,
F(y,z)=0.

IIT cemecTp

[TonsgTue narerpasa mo durype. llocrpoenne nuTerpaabHOil CyMMBI.

CoiicTBa nHTErpasia mo Gurype.

Brorauciienne KpuBoJIMHEITHBIX WHTErPAJIOB IIEPBOTO PO/Ia.

OpuentupoBaHHbIe KpUBbIE. Bbranuc/ienne KpUBOJIMHENHBIX HWHTETPAIOB BTOPOTO PO/JIA.
[Tonarue BekTOpHOTO T0/I1. Pabora BEKTOPHOrO 10JI4.

Hupkysisnus BEKTOPHOTO 1M0Jist. POTOP BEKTOPHOTO MOJIS.

VeioBuS HE3aBUCUMOCTU KPUBOJIMHEHHBIX UHTEI'PAJIOB OT IIyTH WHTEIPUPOBAHUSI.
[Torenmuasipabie moss. OTbICKaHUE TOTEHITUAJIA, TIOJIS.

Kak crpourcs unrerpasibias cymma Pumana or dyukuun f(z)? aiite onpesesenue uaterpaa
Pumana or dysximuu f(z2).

[Tonyuure BbrauCHTETLHBIE (DOPMYJIBI JIJTs / f(2)dz. O6mwmii cay4vaii.
L
Teopema Ko 151 orocBs3noit obactu. HezaBucumocTs nuTerpasia aHaIuTHIeCKONn OyHKITHHT
OT IIyTU WHTETPUPOBAHUSI.
CymiecTBoBaHMe 1epBOOOPa3HOil /it aHamTHIecKoil pyakmun. Popmyna Heiorona-Jleiibruria.

[leomeTpudecKkmit CMBICT JBORHOTO MHTETrpaJia. Bhraucienne JBOWHOIO MHTErPaia B JIEKAPTOBBIX
KOOpINHATAX.

JIBoiinoit mHTErpas B MOJSAPHBIX KoopauHaTax. llepexoj m3 JIeKapToBOil crucTeMbl KOOD/IMHAT B
MOJIAPHYIO.

B kakux ciaydasx aBOITHON WHTErpaJsl BhIPAKAETCs Uepe3 TIOBTOPHBIN C MIOCTOSTHHBIMU TIPEJIe/IaMI
WHTErPUPOBAHWA !

[eomeTpudeckuii cMbICT TpoitHOro MHTErpaJa. 1T poiiHoit MHTerpal B JeKapTOBBIX KOOPINHATAX.

TpoitHoit nHTErpas B MWJIMHIPUYIECKON cucteMe kKoopauHaT. [lepexon n3 jieKapToBOil cUCTEMBI
KOOP/IMHAT B IMUJINHIPUIECKYIO.

Tpotinoit unrerpas B cpepuueckoit cucreme kKoopaunat. [lepexos u3 ekapToBoil cucTeMbl KOOP-
JIMHAT B C(PEPUIECKYIO.

B kakux ciydasx TPOITHOI MHTerpaJl BbIpaKaeTcs depe3 IOBTOPHBIN ¢ IOCTOSTHHBIMU I1pe/IeIaMu
UHTErPUPOBAHMS !
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(DopMyJIa JJIg BbIMHUCJICHU A IIJI0OIa /AU ITIOBEPXHOCTH.

Boruncimresnbabie (pOpMyJIbI JIJIsl [IOBEPXHOCTHOIO MHTErPaJjia IePBOro POJIA.
Boranciimrenbabie pOPMYIIbL Il [IOBEPXHOCTHOTO MHTErPaJia BTOPOIO POJA.
HOTOK BEKTOPHOT'O IIOJIA Yepe3 IIOBEPXHOCTD. ,HI/IBepFeHHI/IH BEKTOPHOI'O IIOJIA.
WNurerpansubie hopmysr: ['puna, Crokca, Octporpajackoro-Iaycca.

JlaiiTe orpeiesieHre 9ucI0Boro psijia. CXoAnMOCTh U CyMMa 9UCJI0OBOroO psja. [longarune yacTuanoit
CYMMBI W OCTATKa YUCJIOBOTO PAJIA.

CdhopmynmupyiiTe HEOOXOINMOE YCIOBHE CXOIAMMOCTH UHNCJIOBOrO psja. Kak ero mpuMeHsoT Ipu
peleHn KOHKPETHBIX 3a,1a9 7

JlaiiTe orpejiesieHre yCJIOBHOM 1 aOCOTIOTHON CXOUMOCTH. B 1éM 3aK/1I09aeTCsi OCHOBHOE OTJIMINE
YCJIOBHO U aDCOJIFOTHO CXOJISIIUXCs PSIIOB?

Drasonnbie psjbl. Chopmynupyiite Ipu3Hak cpaBHEHUS B IIPEJEIbHON (hopme.
Cdopmymupyiite npusnak lamambepa B mpeaenbHoit popme.
CdopmymupyiiTe paaukaabHbI nTpu3Hak Ko B mpejiebHoil hopme.

JlaiiTe ompejiesieHne 3HAKOUYEPEIyIOMerocs psijia u copmynupyiire Teopemy Jleiibnuma o ero
CXOJIMMOCTH.

[TonsiTe cTEneHHOrO Psija U €ro 00JIACTH CXOJIMMOCTH.

Teopema o pazoxkenun anauTuIeckoil pynkmuu B psj Teitnopa. [IpakTudeckne criocodbr pas-
JoxkeHus (PYHKIMK B psij Teitopa.

[Tounennoe puddepenniupoBanme n HHTErpupoOBaHne (HYHKIIMOHAJIHLHOTO PIA.

Kak npumensitor psizibl Teitiopa B TpubJIMAKEHHBIX BBIMUC/IEHUAIX !

Kaxk Ha mpakTuke yCTaHOBUT aHAJIUTHIHOCTH yHKImn! ChopmyaupyiiTe COOTBETCTBYOIINAE CBOIL
CTBa U

[Tonsrue psana Jlopana. Ero crpoenue. Obsacts cxonumoctu psijia Jlopana.

[TonsiTre Hyas1 aHanuTudeckoin pyHKIMNA 1 ero Kparaocru. ChopMyaupyiiTe TeopeMy o HOBee-
Hum psga Teitaopa B OKPECTHOCTH M-KPATHOTO HYJIs. Kak mpakTrudecKu HAiTH KPATHOCTD HYJIS !

JlaiiTe orpejiesieHre 0co0O TOYKHM aHAJTUTUIECKON (DYHKIINKM U NPUBEJIUTE UX KJIACCH(PUKAIIHUIO.

XapakTepucTuka KOHEIHOI 0c000# TOUKH € TIOMOIIBIO Pa3/IoXKeHus B psijia JIopaHa B OKpeCTHOCTH
STOU TOYKHU.

Jlate onpejenenne Beraera. CBs3b BhIUETA C pasjioxkeHueM B psji JIopana.
Cdopmymupyiite TeOpeMy O CBIA3M MEXKY HYJIAMH U ITOJIOCAMH.

Banuimre GopMy/Iy BBIYUCIEHUs BIUETA OTHOCUTEIHLHO MPOCTOro nostoca (ase dbopmysibl). 3a-
numuTe (GopPMyJIy BBITHCIEHUS BbIUeTa OTHOCUTEIBHO M-KPATHOTO IIOJIIOCA.
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CdhopmymupyiiTe OCHOBHYIO TEOPEMY O BBIUETAX.

Kak npuMeHSAOT BBIYETHI JIjIs BBIYUC/IEHUST WHTETPAJIOB 110 3aMKHYTOMY KOHTYPY?
Boranciienne HecoOCTBEHHBIX HHTEIPAJIOB C ITOMOIIBIO BBIYETOB.

Kak naxonar "obparnoe npeobpaszosanue Jlammaca" ¢ moMoripo BoraeToB?

Pemmenne nuneitnnrx auddepeHmaabHbIX YPaBHEHUH ¢ MOCTOSHHBIMEA KO3 uimenTaMu onepa-
TOPHBIM METOJIOM.

Kaxkue Bor 3naere criocobbl oThbICKaHUs OpUTHHAJA 110 ero m3obpazkenuio? [losicaure, Kak mpume-
HSTH TabJIMIy OPUTHHAJIOB U M300parKeHuit u CBoWCcTBa mpeobpazoBanus Jlammaca.

Omnurrure obmumit Bug paga Pypbe 110 OCHOBHON TPUTOHOMETPUUECKON CHCTEMe.
Bammmure HopMysTy JIJist OTBICKaHUsT KO3(hMUITMEHTOB TPUTOHOMETPUUIECKOro psjia Pypbe.

Cdhopmymupyiite Teopemy lupuxite o mpemcraBUMOCTH (DYHKITUH TPUTOHOMETPUIECKIM PSIIOM
Dypoe.

Bun kosdpdurnmentoB Tpuronomerpudeckoro psjga Oypbe g 9ETHBIX U HEIETHBIX (DYHKITHIT.
Sanumure By psijia Pypbe 110 TaApMOHIMIECKAM KOJTEOAHUSIM.

[Tongarue 06 amMIIUTy IHOM, (Pa30BOM CIIEKTPaX IMEPHOINIECKON (DYHKITUN.

Vkaxkure cucremy (GyHKINM [T 3anucu psajga Pypbe B KOMILIEKCHOM dopme.

Sarmummute paj Pypbe B KoMiuieKcHoit dopme. Kak Bbipazkarorcs ero KosgduineHTb?

CrekTpaJibHBIM aHaIN3 TEPUOINIECKON (DYHKIUHU C TIOMOIIBIO psijia Pyphe B KOMILIEKCHOH dop-
Me.

[IpuBeuTe mpuMeps KJIaccoB (DYyHKINI 00pa3yoMuX JIMHEIHOe MTPOCTPAHCTBO.

JlaiiTe orpejiesieHre MOHATHS Oasuca s OECKOHETHOMEPHOI'O JIMHEHTHOTO ITPOCTPAHCTBA.

JlaiiTe ompeiesieHne MOHITAST CKAJISPHOTO TPOU3BEIEHNs IBYX (DYHKITHIA.

Jlaiite orpeiesienne HOPMbI (DYHKITUN.

JlaiiTe orpejiesieHne OPTOTOHAIBHON CUCTEMBI (DYHKITHIA.

[IpuBeuTe npuMepbl OPTONOHATBHBIX CUCTEM (DYHKIIHIA.

Sanuimnre OCHOBHYIO TPUTOHOMETPUIECKYTO CHCTEMY (DYHKITH. YKaXKUTEe HOPMY ITUX (DYHKITHIA.
Kaxk naiitn kosdpdurments psiia Pypbe 110 TPOU3BOIBHON crucTeme (DyHKITNAN !

Yro Ha3bIBAETCS CPEIHEKBAPATHIHBIM OTKIOHeHneM GyHkimu f(z) or dyukinuu g(x)? B aém
3aKJII09AETCs IKCTPEMaJIbHOE CBONCTBO MHOrO4IeHOB Dyphe?

4 MeTtoanveckue MaTepuaJsibl
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s obecrieduenus mporecca oO0yUueHns: U peleHns 3a/1a49 00yIeHUs UCIIOIb3YIOTCS CJIEIYIONIIe Ma-
TepuaJIb:
MEeTOIMIeCKIe MaTepPHaJIbl, OIPEIeJISTIOIITe IPOIE Ly Dbl OIIEHUBAHS 3HAHUIT, YMEHUil, HABBIKOB U (1K)
OTIBITA, JIEITETHHOCTH, XapaKTePU3YIOMNX Talbl (GOPMUPOBAHUST KOMIIETEHIUI, B COCTaBe COIJIaCHO
nmyHKTY 12 pabodeil mporpamMMb:

OcHoBHast JiuTeparypa

1. Marasunnukosa A.J1., Marazunuukos JI.11. Jluneitrnas aiaredpa. AnajnTudeckas reoMeTpusi: yaeo-
Hoe nocobue. — Tomek: TYCVP, 2010. - 176 c. http://edu.tusur.ru/training/publications /2244

2. MaraszunnukoB JI.U., Bricimasg maremaruka III. @yHKIUE KOMILIEKCHOTO ITepeMEHHOrO. Psjipbr.
Nurerpanbhbie mpeobpasoBanusd: yuedbHoe mmocodue. - Tomek: TYCVP, 2012. - 206 c.
https://edu.tusur.ru/publications/2258

3. Marazunuukos JI.M1., Marasunnukos A.JI. Iuddepenimanbaoe ucancienne: yaeOHOe ocoOHe. -
Tomck: TYCYP, 2007. - 191 c. http://edu.tusur.ru/training/publications /2246

4. Enesrios A.A. Ensroa T.A. Unrerpanbshoe ucancienne: yaebroe mocobue. - Tomck: Diib-KoHTeHT,
2013. - 138c. https://edu.tusur.ru/training/publications/6063

5. 5. Enerior ALA. Ensroa T.A. JTluddepennmanbubie ypaBaenusi: yuebnoe mocodue. - Tomek: Diib-
Konrent, 2013. - 104c. https://edu.tusur.ru/training/publications/6062

6. Kysuernos O. I1. /Iuckpernast maTtemaTuka Jjis nHxkenepa: yaeouuk. - CII6.: Jlams, 2009. — 400
c. http://lanbook.com /books/element.php?pll cid=49&pll id=220

7. Hlesenes FO.II. JIuckpernas maremarnka: yaebnoe mocobue - CII6.: Jlanb, 2008. — 592 c.
http://e.lanbook.com /books/element.php?pll id=437

JlomosHUTEIBHASA JIUTEPATYPA

1. Beknemumies /I.B. Kypc ananutudeckoit reomerpun u JjuHeiHON ajreOpor: yuebnuk. - CII6.:
Jlanb, 2015. - 445 c. http://e.lanbook.com /books/element.php?pll _id=58162

2. @uxrenrosbi] ['\M. Kypc muddepennuanbaoro n uaterpaabaoro ucauciaenus. B 3-x tr. Tom 1:
yuebnuk. - CII6.: JIanb, 2016. - 608 c. http://e.lanbook.com /books/element.php?pll id=71768

3. @uxrenrosni ['M. Kypc muddepennuanbaoro u uarerpaabaoro ucauciaenus. B 3-x TT. Tom 2:
yuebnuk. - CII6.: Janb, 2016. - 800 c. http://e.lanbook.com /books/element.php?pll id=71769

4. @Ouxtenrosbil ['M. Kypc muddepennnanbaoro u uarerpaabioro ucauciaenus. B 3-x TT. Tom 2:
yaebnuk. - CII6.: Jlaus, 2009. - 657 c. http://e.Janbook.com /books/element.php?pll id=409

5. Hemumosua B.I1., Monenos B.II. Jludbdepennuanbibie ypaBuenus: ydeonoe mocobue. - CII6.:
Jlaub, 2008. - 277 c. http://e.Janbook.com/books/element.php?pll id=126

6. Ilerpymko .M. Kypc Boiciieit marematuku. Teopust (pyHKIU KOMILIEKCHOI TIepEMEHHOT: yaed-
Hoe tiocobue. CII6.: Jlans, 2010. - 364 c. http://e.Janbook.com /books/element.php?pll id=526

7. HoBukos ®@.A. /luckpernas MareMaTuka Jijisi TPOrPAMMUCTOB: yueOHoe mocobue. - [Turep, 2007.
- 363c. 80 ax3eMIIAPOB
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HpaKTI/I‘-IeCKI/Ie 3aHATHUA IIPOBOAATCHA IIO y'—Ie6HI)IM mocoousiM:

. Marasunnukos JI.. Marasuaaukosa A.JI. Boicmrags matemaruka I. [lpaktukym 1o juHeiiHnoi

anrebpe W aHAJUTHIECKON reomerpun: YduebHoe nocobue. - Tomck: TYCYP, 2007. - 163 c. (97
9K3.) http://edu.tusur.ru/publications/37

. Marazunnukor JI.MI. Marasunnukos A.JI. Beicirag maremaruka 1. Ilpaktukym mo muddepen-

nuajbHOMY ucuucienuio: Yuedbnoe nocodbue - Tomck: TYCYP, 2007. - 212 c¢. DK3eMILISIPOB B

oubsmoreke TYCVYPa: 99.

. Esnbrio A.A. Enbrioa T.A. nTerpasibioe ucancienne: yaedbHoe mocoodue. - Tomck: Dib-Konrent,

2013. - 138c. https://edu.tusur.ru/training/publications/6063

. EmprioB A.A. Ensnosa T.A. JTuddepennmaibuble ypaBaenus: yaebHoe mocobue . - ToMck: DJib-
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