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1 Jlekuun 36 e 54 134 4acoB
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Paccmotpena u ooOpeHa Ha 3aceaHuu Kadeapsl
npotokost Ne 294 ot « 29 » 6 2016 1.

Jch‘ COI'JTACOBAHUM

PaGoyas nporpamma COCTapjieHa ¢  y4CTOM tpeboBannit  DejepanbHOro
[ocynapcTBeHHOTO — 00pa3oBaTe/bHOIO  CTaHAapTa  BBICHIETO npodeccuoHalbHOTO
obpasosanus  (PI'OC BO) Tperpero MNOKOJEHMs [0  HANPaBICHHIO MOJITOTOBKH
(crietmanbroctu) 11.03.02 MinpoxoMMYyHHKAIMOHHBIE TEXHONOTMM M CHCTEMBI CBSI3H,
yrepkaertHoro 06.03.2015 roxa, Nol74 paccmoTpeHa M yTBEpiK/leHa Ha 3acelaHHH
kadenpsl 29 mionst 2016 r., nporokos Ne 284.
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1. llesu u 3a1a4u AUCIHUILITHHBI

1.1. Hean aucuMninHbI
[lenbro SBISIETCA U3YYEHUE OCHOBHBIX MAaTeMaTHYECKUX MOHSATUH U METOJIOB pellie-
HUS 3a7a4 JIMHEWHOW anreOphl, aHATUTHYECKON T'e€OMETPpHUM, MaTeMaTHYECKOrO aHaJIMu3a,
muddepeHIuanbHbIX YpaBHEHUN, TEopur (DYHKIHMA KOMIUIEKCHOTO IMEPEMEHHOTO, JHC-
KPETHOM MaTeMaTuKu; METOI0OB, CHOCOOOB U CPENICTB MOTYUYCHUS, XPaHCHHS, TIEpePaOOTKH
MaTeMaTH4eCKod WHOOpPMAIMK, BKJIIOYAsi METOABI PEIICHUS TUITOBBIX MaTEMaTHYECKUX
3ajad.

1.2. 3agaum TUMCHUIIINHBI

B 3amaun AMCUMIUIMHBI BXOJAT: OBJAJECHHUE METOAAMH, CIOCOOAMHU M CPENCTBAMU
MONTyYeHUs, XpaHEHHs, NepepaboTKu MaTeMaTuyeckod HHGOpMaluu, TPUHATHIMH B
JUHEHHON anredpe, aHAJUTHUYECKOM TEeOMETPHH, MaTeMaTHYeCKOM aHallu3e, TEOpUHU
auddepeHInanbHbIX  ypaBHEHUH, TEOPHUH (YHKIMHA KOMIUIEKCHOTO TEPEMEHHOTO,
JUCKPETHON MareMaTHKe,; METOJAaMM HCCIEIOBaHUS MaTeMaTHYeCKuX 3aaad. Pa3Butue
JIOTUYECKOTO M aJNTOPUTMUYECKOTO MBIIICHUSI CTYJAEHTOB, BBIPAa0OTKA y CTYICHTOB
CIOCOOHOCTH K CaMOOpPTaHU3allii U CaMO0Opa30BaHUIO, B YACTHOCTH, YMEHHSI paboTaTh C
MAaTeMaTUYECKOU JINTEPATYPOH.

2. Mecrto qpucuuninHbl B cTpykrype OOII
Jucuunnunna «Maremaruka» otHocuTcesa K Oa3oBoi yactu b1.b.14. [{nsg usyuyenus
JUCLMIUIMHBI HEOOXOAMMO TBEpIOE 3HAHHME CTYyAEHTaMH 0a30BOr0 Kypca MaTeMaTHKU
cpenHell mkoibl. MaremaTruka mpu3BaHa J1aTh CTYACHTAaM 3HAHUS U HaBBIKH, KOTOpPbIE OYy-
OyT WCIOJNb30BAThCA MPU HM3YYEHUH MpO(eCcCCHOHANbHBIX JUCHMIUIMH, B Y4€OHO-
MCCIIEZI0BATENIbCKOM U Hay4HO-UCCIIEA0BATENbCKOM padoTe.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHMA IMCHUIINHBI
[Ipotiecc M3ydeHUs: TUCIUILIMHBI HAMpaBieH Ha (OPMHUPOBAHUE CIEAYIOIMIUX KOM-
MIETCHNN:
— OK-7 BpIltyCKHUK JTOJKEH 007a1aTh CIIOCOOHOCTHIO K CAMOOPTaHU3AIUU U Ca-
MOO0OPa30BaHUIO;
— OIIK-3 BrIlTyCKHUK A0MXKEH 001a1aTh CIOCOOHOCTHIO BJIaJIeTh OCHOBHBIMU Me€-
TOJIaMH, CIIOCOOAMH U CPEJICTBAMU TOJTyYEHUS, XpaHEHUsI, TepepadOTKU UHPOPMALIHH;

B pesynbrare usyueHus JUCIUTUIMHBI CTYICHT JOJIKEH:

— 3HATh: OCHOBHBIC TOHSATHSA JUHEWHON anreOpbl, aHAIUTUYECKOW T€OMETPHH,
MaTeMaTUYeCKOro aHanu3a, Au(depeHIMaIbHbIX YpPaBHEHUM, TEOPUU (PYHKIHMA KOM-
TUICKCHOTO TePEMEHHOTO, TUCKPETHOH MaTeMaTUKH; METOJIbI, CITOCOOBI M CPEJCTBA TOJY-
YCHUS, XpaHEHUs, TepepabOTKH MaTeMaTHYeCKOW WH(OpMAaIMK, MPUHATHIC B JTUHEHHOM
anreOpe, aHATMTHYCCKOH T€OMETPHUM, MAaTeMaTHYCCKOM aHajau3e, Teopuu auddepeHiiu-
aNbHBIX YpPaBHEHUH, TeOpHH (QYHKIIUH KOMILJIEKCHOTO TTEPEMEHHOTO, TUCKPETHOW MareMa-
THKE, BKJIFOUas METOJIbI PEIICHUS TUTIOBBIX 3a]1a4;

— yMeThb: IIPUMEHSATH METOJIbI, CIIOCOOBI U CPECTBA MONMYUYCHUS, XpaHCHUS, TTepe-
paboTKH MaTeMaTH4eCKONW MH(POPMAIIUH, IPUHATHIC B JIMHEHHON airedpe, aHATUTHIECKON
reOMETpPUH, MATEMaTHUYECKOM aHaliu3e, Teopun auddepeHInaIbHbIX ypaBHEHUHN, TEOPUU
(YHKITUH KOMIUIEKCHOTO MEPEMEHHOTO, TUCKPETHOW MaTeMaTHKe JJIS PEIICHHS TUTIOBBIX
3a/1a4, JAJIsi OCBOEHUS JAPYTUX JUCIUILINH, MPEAYCMOTPEHHBIX YICOHBIM TIJIAHOM, M pellie-
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HUS TPO(PECCUOHANBHBIX 3a/1a4. [loap30BaThes MpyU HEOOXOAUMOCTH MaTEMAaTUYECKON JIH-
TepaTypou.

— BJaJeTh: METOJaMH, CIIOCO0aMH U CPEJICTBAMU IOJyUYEHUs, XPaHEHUs, Iepepa-
OOTKM MaTeMaTH4ecKoll MH(pOpMaluy, NPUHATHIMU B JINHEHHOW airedpe, aHaIUTHUECKOM
reOMETpPUN, MAaTEMATUUYECKOM aHaIN3€e, T€OpUH TupdepeHIMAIBHBIX YpaBHEHUN, TEOPUU
(YHKIMI KOMIUIEKCHOTO IIEPEMEHHOT0, TUCKPETHON MaTeMAaTHKE, BKIIIOUYasi OCHOBHBIE Me-
TOJIbl PELIEHUs TUIIOBBIX 33a4; HAaBBIKAMH CaMOOPraHU3ALMH M caMoOOpa3oBaHUs IS
M3YYEHHUsI BOMPOCOB, KACAIOIIMXCA JIMHEUHOM anreOpbl, aHATUTUYECKOW T€OMETPUH, Ma-
TEMaTHYECKOTO aHaln3a, Teopun auddepeHIaTbHbIX YPaBHEHUN, TEOpUN (PyHKIIUN KOM-
IJIEKCHOTO MEPEMEHHOT0, TUCKPETHON MAaTEMAaTHKHU.

4. O0beM IMCUMILIMHBI M BUABI Y4eOHO#l padoThl
OOwas TpyA0EMKOCTh JTUCLUUIUIMHBI COCTABISAET 19 3a4eTHBIX €AUHMIL U IPEICTaB-
neHa B Tabnuue 4.1.

Tabnuua 4.1 — Tpy10€MKOCTh AUCITUTIITUHBI

Buner yueOHOM pabOTHI Beero 4acos 1 g€M€CTp§I

AynuTOpHBIE 3aHATHS (BCETro) 366 108 124 134
B tom uncne:
Jlexrm 134 36 44 54
JlabopaTopusie pabdots! (JIP)
[paxtraeckue 3ausatus (I13) 190 58 66 66
Cemunaps! (C)
Komnoxsuymsl (K) 18 6 6 6
KypcoBoit npoext/(paboTta) (ayauropHas Harpy3ka)
Jlpyeue 8uovi ayoumopHotl pabomol
KonTtposbHbIe paboThI 24 8 8 8
CamocrosiTejibHAasi padoTa (Bcero) 210 36 56 118
B tom uucne:

Kypcogoit npoekt (pabota) (camocrosrensHas paboTa)
PacuerHo-rpaduyeckie paboTsl
Pedepar
Jlpyeue 8udvi camocmosamenbHou pabomuol
IToaroroBka K MpakTUYECKUM 3aHSITHIM 102 16 24 58
ITonroToBKa K KOHTPOJIBHBIM paboTam 62 10 16 30
[ToAroToBKa K KOJUIOKBUYMY 62 10 16 30
Bun npoMexyTouHO# arTecTanuu -3K3aMeH 108 36 36 36
O01mas TpyI0EeMKOCTh, YaCOB 684 180 216 288
O01as TpyI0eMKOCTh, 3a4eTHRIX EnuHmI 19 5 6 8
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Tabnuia 5.1 — Pa3gens! JUCHMIUIMHBI U BUABI 3aHITHA

5. Conep:xaHue TUCHUNIHHBI

5.1. Paznean! [MCHUIIMHBI U BUABI 3aHATHHI
Paznenpl quctUIUIMHBL ¥ BUIBI 3aHSATUN MPUBEICHBI B Tabmuie 5.1.

9 £ 8
s | egx|s=|E _|8es|S __| Popuupye-
Ne Ef EE|EE|BQ| &5 | ¢ 3| mbexoume-
HanmenoBanne pasziena TUCIUIUIHHE 2 O x| ¥x | @8 | o | F 3
/i 2 | 85| 28| 8% | 22|k TCHIIHH
R BE?| & =°|8 (OK, TIK)
™ S M
1. DJIeMEHTHI TEOPUH MHOXKECTB. DJIEMEHThl KOMOMHATOPH- 14 12 24 32 OK-7,
Kd. MaTeMaTu4eckue CTPyKTYphl. DJIEMEHTHI TEOPHH JIU- OIIK-3
HENHBIX IPOCTPAHCTB.
2. Kommnekcuslie yncna. Onepanuy HaJl KOMIUIEKCHBIMU 4 14 8 26 OK-7,
YUCIaMH. OIIK-3
3. Marpuupt. Onpenenureny. CHCTEMBI THHEHHBIX anreOpa- 8 14 6 30 OK-7,
WYECKNX YPaBHEHHUH. OIIK-3
4. AnreGpa reoMeTpHUUECKHX BEeKTOpOB. OCHOBHI aHATTUTHYIC- 8 28 30 66 OK-7,
CKOW TEOMETPHH. OIIK-3
5. OyHKIMY B TMHEHHBIX IpocTpaHcTBax. JInHeliHbli onepa- 20 30 10 70 OK-7,
Top. BBenenue B ananu3 (Bkimovast GpyHKIMHA KOMIUIEKCHO- OIIK-3
IO IIEPEMEHHOT0).
6. Juddepennuanpaoe ucurnciaeHue (BKoyas GyHKIUU 8 16 14 44 OK-7,
KOMIIIEKCHOTO IEPEMEHHOT0). OIIK-3
7. WuTerpansHoe ucunciieHne GyHKIUH 0JHON 1 MHOTUX 18 36 32 90 OK-7,
MEepEeMEHHBIX (BKIIOYasi QyHKIIMN KOMIUIEKCHOTO TIepe- OIIK-3
MEHHOT0). DJIeMEHTHI TEOPHH IOJIS.
8. JuddepeHnuanbabie ypaBHEHHUS. 8 20 8 38 OK-7,
OIIK-3
9. Heco6crBennsie naTerpansl. HTErpansHele mpeoodpaso- 10 14 20 44 OK-7,
BaHus. [IpeobpasoBanns Pypre, Jlamaca. OIIK-3
10. | KommekcHble YHCI0BbIe M (YHKIIMOHATIBHBIE PsIbL. Psibl 10 22 26 58 OK-7,
dypse, Teitnopa, Jlopana. OIlK-3
11. | DnemenTs! Oys1eBOH anreOpsl, MATEMaTHYECKOM JIOTUKH. 16 16 20 42 OK-7,
Teopusi KOHEUYHBIX aBTOMATOB. OIIK-3
12. | Teopus rpados. 10 10 12 26 OK-7,
OIIK-3
BCETO 134 232 210 | 576

5.2. Conep:xanue pa3aesioB JUCUUIINHBI (110 JIEKIHUSIM)
ConepxaHnue pa3nesoB AUCHUILIAH (TI0 JIEKIUSAM) TPUBEIEHO B Tabmuie 5.2.
Tabnuua 5.2 - Coaep:kanue pasieaoB JUCIUIUIAH (10 JEKIIHIM)

HepeCTaHOBKa, BBIYHCIICHUE KOJNYCCTBA MECPECTAHOBOK.

I cemecTp
dopmupye-
No HaumenoBanus TpynoeMKocTb | Mble KOMIIe-
Copepxanrie pa3esioB
n/m pasznenos (gac.) TEHIUH
(OK, TIK)
1. DJIEeMEHTHI TEO- MHoxecTBa U onepauu HaJ HUMHU. YUCIOBbIE MHOXKE- 2 OK-7, OIIK-3
pUH MHOKECTB. CTBa.
DEeMEHTHI KOM- CooterctBus. Bunsl coorBercTBuil. BuHapHble 0THO-
OMHATOPHKH. IIEHHUS.
Maremaruue- Koneunrie, 0eckoHEUHbBIE, CYETHBIE, HECUETHBIE MHOXKE-
CKHE CTPYKTYpbl. | cTBa. OrpaHMYeHHbIe, HEOTPAHUYEHHbIE MHOXKECTBA.
DJIEMEHTHI T€O- I'paHuLBI MHOXKECTB.
YU JIMHEHHBIX [TonsTHs MaTeMaTHYeCKOU CTPYKTYPBI, IMHEHHOTO MPO-
MIPOCTPAHCTB. CTPaHCTBa, apu(HPMETHIECKOTO MPOCTPAHCTBA.
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2. | KommiekcHbie Muumbie gnciia. KoMmmiekcHble uncia B anredpande- 4 OK-7, OIIK-3
gucia. Onepa- CKOM, TPUTOHOMETPUIECKOH, MOKa3aTeIbHON hopMax.
IIH HaJ KOM- Nx reomerprdeckas naTepnperanusi. CIoXeHne, yMHO-
IUICKCHBIMU YHC- | XKEHHE, IeJICHHE KOMIUICKCHBIX yncelt. Onepannu Hax
JTaMu. KOMIUIEKCHBIMH YHCIIAMH: aHATUTHIECKOE POJOIDKCHHUE
OCHOBHBIX 3JIEMEHTapHBIX (DYHKIHMH Ha KOMIUIEKCHYIO
TUIOCKOCTB.
3. | Marpuusl, onpe- | IToHsTne Marpuisl, pasmMep, 0003HaYEHHUS. 4 OK-7, OIIK-3
nenurenu. Cu- Knaccudukaums marpun. JlnneitHsle onepauuu Hazx
CTEMBI JINHEH- MarpuiaMu. TpaHCIOHMpOBaHUE. YMHOXEHHE MaTPHUIIbI
HBIX ayredpan- Ha Marpuiy-croiben. [IoHsTHE CHCTEMBI IMHEHHBIX
YECKUX ypaBHE- anredpandecKuX ypaBHEHUH, e€ MaTpUIHAS 3aITHCh.
HUI. Omnpenenurens. Beraucnenne onpenenuteneit 2 u 3 mo-
psIIKOB. MeTon pa3noskeHHsl ONPEASIUTENS IO CTPOKE
(crombiry). Pemrenne onpeneeHHBIX CHCTEM METOIOM
Kpawmepa.
4. | Anrebpa reo- [IpocTpancTBO reoMeTpUIeCKUX BEKTOPOB. [lexkapToBa 1 2 OK-7, OIIK-3
METPHIECKUX TIOJISIPHAS. CHCTEMBI KOOPAWHAT. Y pPaBHEHHUE JTMHUH Ha
BekTopoB. OcHO- | miockoctu. [Ipsimas. Kpussie Broporo nopsiika Ha
BbI aHAJIUTHYE- IUIOCKOCTH. YpaBHEHHE OBEPXHOCTH B IIPOCTPAHCTBE.
ckoii reometpun. | IlockocTh B MpOCTpaHCTBeE.
5. | ®yHKUUH B JIU- [MonsiTre pynkumu (oneparopa) B IMHEHHBIX MPOCTPaH- 16 OK-7, OIIK-3
HEWHBIX IPO- CTBaXx, BKJIIOYask QYHKIIMH KOMIUIEKCHOTO TIEPEMEHHOTO.
crpanctBax. JIu- | CrocoOsl 3ananus Gpynkunu. Kinaccudukanms GyHkmi
HEWHbIN onepa- B 3aBUCUMOCTH OT Pa3MEPHOCTEN MPOCTPAHCTB. DIEMEH-
Top. BBenenne B | TapHbIe cBoiicTBa QyHKINH. JIMHEHHEIN omepaTop U ero
aHanu3 (BKJIIOYas | Martpuua. JInHelWHbIe 1 KBaIpaTHIHbIE (JOPMBL.
(hyHKIMH KOM- Komnosunus ¢pyHkimiA, oopatHas ¢pynknus. [locmemnosa-
TUICKCHOTO TIe- TEJILHOCTB U ee npezen. HermpepbIBHOCTE pyHKINH.
PEMEHHOTO). [penen ¢pynxunu. Heonpenenennsie Beipaskenus. Kiac-
cuukaums Touek paspbiBa. beckoHeuHo Manbie u O6ec-
KOHEYHO Ooublnne GyHKIMK U uX cBoiicTBa. CpaBHEHUE
OECKOHEYHO MallbIX, MMOPSI0K ManocTy. [ 1aBHas yacTh
6eckoneuHo Maoil. CpaBHEeHHE OCCKOHEYHO OOJIBININX
GbyHKUMH, TOpaoK pocTta. [T1aBHas yacTh OECKOHEUHO
00JIBIION.
6. | duddepenmu- Iousrue quddepennupyemoit pynkimu. Juddepeniu- 8 OK-7, OIIK-3
anpHOe ucuuciue- | ain ¢pyHkuuu. [IponsBogHas MaTpuna u ee CTPOCHHE.
HUE (BKITIOYas [Honstue yactHoit npousBoaHoil. ['panuent. Ilpousson-
(yHKIIMT KOM- Hasl 10 HalpaBJICHHIO. YcIoBus quddepeHnnpyeMocTi
TUICKCHOTO TIe- ¢ynxumu. [Tonstre ananmutnaeckoit Gynkiwm. [Tpous-
PEMEHHOTO) BOJHBIE 1 A epeHIrabl BBICIINX MopsiikoB. [Tpnto-
xeHus auddepeniuana B NpHOIKeHHBIX BEIYHCICHH-
sax. @opmyna Teitnopa. Ilpasuino Jlonurtans. ['eomerpu-
YECKUN U MEXaHUUYECKUN CMBICI Mpou3BoiHOM. Hccie-
JOBaHUE (DYHKIINU.
II cemecTp
dopmupye-
Ne HaumenoBanus TpyrnoeMKOCTb | MbI€ KOMIIE-
Coneprxanue pa3ziesnoB
n/n pas3zenoB (uac.) TEHIUU
(OK, IIK)
1. | UnTerpansHoe Heomnpenenénuslil uHTErpan u ero cBOUCTBAa. MeToabl 6 OK-7, OIIK-3
HCYHCIICHHE MHTETPUPOBAHUS: MOBEACHNE N0/ 3HaK AU depeHnna-

(byHKIMH 0THOM
1 MHOTHX Tepe-
MEHHBIX (BKIJIIO-
qast QyHKIUN
KOMIUTIEKCHOTO
MIEPEMEHHOTO).
OneMeHTHI Teo-
pHH 1oJIsl.

Jla, UHTEIpUPOBaHUE IO YacTAM, HHTETPUPOBAaHUE pallU-
OHAJIBHBIX JAPOOCH.

OnpenenéHHbIi HHTETpal U ero cBoicTBa. [Ipunoxenus
OIpeieNIeHHOTO UHTerpana. MIHTerpai aHaluTH4YeCcKoi
(hyHKIIMH KOMITJIEKCHOTO IEPEMEHHOTO.
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uHTerpan. Mure-
rpaJIbHBIE IIpe-

2. Juddepenun- JuddhepeHnmansabie ypaBHEHUS TIEPBOTO TOPSAKA: 4 OK-7, OIIK-3
aJIbHBIC ypaBHE- | OCHOBHBIC IOHSTHUS M 3a1a4l. MeTOIbl peIeHNs
HUS YPaBHEHHH: C Pa3IeILIFONIIMUCS EPEMEHHBIMH,
nuHEHHBIX. [nddepennuaababie ypaBHEHHUS BBICIINX
MOPSIIKOB, HOIYCKAIOIMINE TOHIKCHNE MOPSIIKA.
3. | DnemMeHTH Teo- DJNeMeHTHI TEOpUH TIMHEWHBIX MPOCTPAHCTB. JInHeitHas 4 OK-7, OIIK-3
pUH MHOXECTB. HE3aBUCHMOCTb, 3aBUCUMOCTb CHCTEM BEKTOPOB, CUCTEM
DreMeHTH KOM- | QyHKUMiA. PazMepHOCTB IMHEHHOTO IPOCTpaHCTBa, Oa-
OMHATOPHKH. 3UC U KOOpAWHATHL. PaHT MaTpuips!.
MaremaTuueckue
CTPYKTYpBI.
OneMeHTHI Teo-
puy JIMHENHBIX
IIPOCTPAHCTB.
4. | Martpumgsl, onpe- | YMHOXeHHe MaTpull. OOpaTHas MaTpura. Pemenne 4 OK-7, OIIK-3
aenurenu. Cu- MaTpUYHBIX ypaBHEHUH. COBMECTHOCTD U OIIPEAEIICH-
CTEMBI JIMHEU- HOCTB CHCTEMBI IMHEWHBIX alTreOpandecKuX ypaBHCHHUH.
HBIX anredpan- Permenne onpeneneHHBIX CUCTEM: MATPHYHBIA METOJ,
YECKUX YPaBHE- Meron ['aycca. Pemenue HeonpeaeneHHbIX cucteM. Pe-
HUU LICHUE OJHOPOJHBIX CUCTEM YPaBHEHUI.
5. | OyHKIUH B JTH- Oo6partHsrit onieparop. Kommosumus onepatopo. Co0- 4 OK-7, OIIK-3
HEIHBIX Tpo- CTBEHHBIC YHCIIa U COOCTBEHHBIE BEKTOPHI JIMHEIHOTO
ctpaHcTBax. JIu- | omepaTtopa (Matpuusl). [IpuBeneHne kBagpaTHUHON
HEUHBIN orepa- (hOpMBI K TJIaBHBIM OCSIM.
Top. BBenenue B
aHam3 (BKIItOYas
(YHKIAN KOM-
IUIEKCHOTO TIe-
PEMEHHOTO).
6. Huddepennn- Jlunetinpie nuddepeHnaIbHbIe YpaBHEHIS MOPSAAKA N. 4 OK-7, OIIK-3
anbHbIe ypaBHe- | CHCTEeMBI IMHEHHBIX TU((epeHINATbHBIX yPaBHCHHH.
HUSI
7. HecoOcrBennslii | HecoGctBennsie nunrerpainst I u 11 pona. IlpusHaku 8 OK-7, OIIK-3
uHTerpan. Mate- | cxomumoctu. IloHarue 06 nHTErpaIbHOM
rpajibHbIE TIpe- npeobpaszoBanuu. [IpeobpaszoBanue Oyphe,
00pa3oBaHusl. CrexrtpanbHbiii aHanu3. [IpeoOpazoBanue Jlamnaca.
IIpeobpazoanus | OpuruHan u n300pakeHUE, UX CBOWCTBA.
Dypse, Jlamiaca.
8. OnemeHTH! Oyne- | Axcuomsl OyneBoit anreopsl. [lorsTue OyneBoit 10 OK-7, OIIK-3
BOI1 anreOpsl, (yakuuu. TaOIUYHBIA 1 aHATUTHIECKHIA CIIOCOOBI
MaTeMaTH4ecKoi | 3amaHus OyneBbIX QyHKUIMI. MUHTEPMBI, MAKCTEPMBI.
noruku. Teopus | Ju3broHKTHBHEIE HOpMaibHBIE popMmel (JHD) u
KOHEYHBIX aBTO- | KOHBIOHKTHUBHbIE HOpMasbHEIE (hopMbl (KHD).
MaroB. CoBepieHHbIE TU3bIOHKTUBHBIE HOPMaJIbHBIE (POPMBI
(CAH®) OyneBbix pyHKIMA. MUHUMHA3AaIHS OyITEeBBIX
(hyHKIHi.
IIpocreiimye MOJHO-PE3UCTOPHBIE CXEMBIL.
DJEeKTpUUECKHEe CXEMBbI TOTEHIMAIBHBIX JTOTUIECKUX
anementoB U, NJIN, HE u ux ycnoBHble 0003HAYECHHUS.
Jlorngeckuii cuHTE3 KOMOMHAITMOHHBIX cXxeM. CHHTe3
npeoOpa3oBaresisi KOJOB (Ha ITpuMepe peodpa3oBaress
IIMKJIMYECKOTO KOJIa B BECOBOM TBOMYHBIH KOJ).
III cemectp
dopmupye-
Ne HaumenoBanus TpynoeMKOCTb | MbI€ KOMIIE-
CopepxaHue pa3JesioB
n/n pas3zenoB (uac.) TEHIUU
(OK, TIK)
1. HecoOcTBennsrit | [IpumoxeHus oneparioHHOTO HCYHCICHUS. 2 OK-7, OIIK-3
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oOpazoBaHusl.
[IpeobpazoBanus
Oypee, Jlamnaca.

DNEeMEHTHI T€O- [TepecranoBka, BeIOOpKa. Kiaccugukanus BEIOOPOK. 8 OK-7, OIIK-3
PpHUH MHOXECTB. OcHoBHBIE TIpaBWIIa ¥ HOPMYITBI KOMOMHATOPUKH.
OnemeHTHl KOM- | OTHOIICHMS HA MHOXeCTBaxX. BHUbl 1 cBOMicTBa OTHO-
OMHATOPHKHL. IICHUH.
MaremaTuueckue
CTPYKTYPBI.
DJeMeHTHI Teo-
pUU JINHEHHBIX
IIPOCTPAHCTB.
Aunrebpa reo- YpaBHEHME TOBEPXHOCTU B IPOCTpaHCcTBe. Llunmuuapu- 6 OK-7, OIIK-3
METPHIECKUX YeCKHe N KOHUYECKHE MMOBEpXHOCTU. CTPOCHNE HEBBI-
BEKTOPOB. OCHO- | POKIEHHBIX MOBEPXHOCTEH BTOPOTO MOPSIIKA B TIPO-
BBl aHAIUTHYE- crpaHcTBe. Llnnuanpudeckas n cepuieckast CHCTEMBI
CKOM T€OMETPUHU. | KOOpPAMHAT.
WnTterpanpaOE [onsTne naTerpana mo ¢gurype (MHOrooOpasuio). 12 OK-7, OIIK-3
HCUHCIIEHUE Kpuponuneiinsie unterpans! I u Il poga. Ux
¢yHKIMi omHOW | (pHU3WYECKHUIT CMBICH, CBOWCTBA U BBIYHCIICHHE.
U MHOTUX Ilepe- He3saBucumocts kpuBonuHeiiHoro unrerpana Il poga or
MEHHBIX (BKIIO- IIyTH UHTETpupoBaHus. [loTeHIMaIbHOE BEKTOPHOE
Yast PyHKIUU none. VHTerpan GpyHKIUM KOMIIEKCHO# MepeMeHHOi.
KOMIUIEKCHOTO [MonsiTue BbrueTa, GOpMyIIBI VISl €T0 BHIYUCICHUS.
MIEPEMEHHOTO). JIBOIHOM MHTErpaj 1 ero cBoMcTBa. Beruucnenue
OeMeHTHI Teo- HHTErpajia B AeKapTOBBIX KOOPAMHATAX. 3aMeHa
pHH TIONS. MIEpEMEHHBIX B BOIHOM HHTETpae, Mepexon K
MOJISIPHOW cucTeMe koopanHaT. [ToBepXxHOCTHBIE
uaTerpansl [ u Il poxa. VIx gusmueckuii cMbIc,
CBOICTBa U BbIUKCIACHHUE. TPOMHON UHTErpal U €T0
CBOMCTBa. Beruncinenue naTeTpaga B 1€KapTOBBIX
KOOpJHMHATax. 3aMeHa IepeMEHHBIX B TPOITHOM
HHTEerpaje, Iepexoa K IMIHHIPUIECKON nin
cepruecKoii CHCTEME KOOP/IMHAT.
ITorox u nuBeprenuus BekTopHoro nomnd. ®opmyna
Octporpanackoro-Iaycca. L{upkymsiiust u poTop BEKTOP-
Horo noinist. @opmyna Ctokca.
Komriekcusie KomrmnexcHple uncnoBblie psasibl. CXOAUMOCTh U cCyMMa 10 OK-7, OIIK-3
YHCIIOBBIE U psina. [IpusHaku cxoquMocTH. AGCOIOTHASI M YCIIOBHAS
(YHKIIMOHAB- CXOIMMOCTH YHCIIOBOTO Psijia.
Hble psinbl. Pagpr | KommuiekcHble pyHKIIMOHATBHBIE PSbI, 00JIaCTh CXOIHU-
®ypee, Teitnmopa, | MocTn. PaBHOMepHast CXOOMMOCTh (PYHKIIMOHAIBHOTO
Jlopana. psina. CTeneHHOH psijI, ero 00IacTh CXOOUMOCTH. Psi
Teiinopa. Pasnoxenne ¢pynkmmu B psig Teitnmopa. Hymu
¢ynkuuu. Psan Jlopana. Pasnoxenue GpyHkuuu B psij
Jlopana. OcoObie TOUKH (BYHKIUH U UX KITACCUPHUKALIUS.
BrrueTs! GyHKIINY U UX HAXOXKACHUE I 0COOBIX TOUEK
Bcex BUAOB. [IpuiioxeHne BEIY€TOB K BEIYUCICHHIO HH-
TerpanoB PyHKIUH KOMIUIEKCHOHN MepeMeHHOM.
Psan dypbe 1o opToroHalibHO# cuctemMe (QyHKIUH.
CXoIuMOCTh B cpeHEM. DKCTPEMAIBHOE CBOWCTBO
MHoOrouaeHoB dypoe.
Tpuronomerpuueckuii psa @ypre. Pasnoxenue QpyHk-
1 B psit Pypoe. Paznudnblie hopMel 3ammcu psaa
Dypbe. CnekTpanbHblil aHAIU3.
Onementsl Oyne- | Jlornueckue cxemsl Tpurrepos tuna RS, T u JK. 6 OK-7, OIIK-3
BOI1 anreopsl, ACHWHXpOHHBIE aBTOMAThI Ha T-Tpurrepax. AHaan3 u
MaTeMAaTU4YECKOM | CHHTE3 CHHXPOHHBIX aBTOMaToB Ha JK-Tpurrepax.
joruku. Teopus
KOHEYHBIX aBTO-
MAaTOB.
Teopus rpados [onsTus rpacda, nceporpada, mynsturpada, moarpada, 10 OK-7, OIIK-3

Haarpaga u yacTuaHoro rpada. CMEXHOCTS,
WMHIUIEHTHOCTD, CTENeHb BepIIUHbL. OHOPOIHBIN rpad,
HONHBIA rpad, gonosHenue rpada. [Tonstue
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n3oMopdu3ma. MaTpHIbl CMEKHOCTH U MHIUJICHTHOCTH.
MappyTsl, IEIH, TUKIBI B CBSI3HOM Tpade.
Haxoxpaenune Bcex mpoCThIX 1eTel, COSTUHAIONINX JIBE
BEpIIHMHEI rpada. DUIEPOBHI ST U ITUKIIBI,
YHukypcanbHas TuHAA. ['aMUI6TOHOBBI rpadsl. 3agada o
KOMMUBOSDKEpE (1Be hopMmynupoBkn). [ImanapHsie 1
wiockue rpadsl. Packpacka rpada.

5.3. Pa3jesibl AUCHMILUIMHBI U MEKIMCIUILINHAPHBIE CBA3M ¢ 00eCeYnBAKIIMMU

(mpenbiAymiuMu) 1 odecrneynBaeMbIMU (MOCJIEXYOMIUMH) TUCHUNITIMHAMH
Paznenpl OUCHMIUIMHBI M MEXKIUCHUIUIMHAPHBIC CBS3M C  00€CHEeYMBAIOIIMMHU

(TpenpimymuMu) U 00ecrieunBaeMbIMU (ITOCICAYIONMMHU) TUCIUTIMHAMY TPEICTaBICHBI
B Ta0ume 5.3.
Tabnuia 5.3 - Pa3nensl TUCHUTIINHBI K MK TUCITUTIIMHAPHBIE CBSA3H

Ne n/m Haumenosanue Ne Ne pa3nenoB naHHOI AUCIUILIHHBL U3 Ta0M.5.1, IUIS KOTOPBIX
obecrieunBaeMbIX HE0o0X0MMO H3ydeHHE 00eCIIeUNBAIOIINX (TIPESABIIYIINX)
(mocnenyronyx) TUCIHILUINH obecrieunBaeMbIX (IOCJISTYIONINX) AUCIUIUINH
1 [2 [3 [4 |5 [6 [7 [8 Jo J10o 11 J12
Hocaenyonue AMCHUIINHBI
1 Dusuka + + + + + + + + +
2 Wudopmaruka + + + + + +
3 BrruncnurensHas TeXHUKA 1 + + + + + +
MH(OPMaIMOHHBIE TEXHOJIOTUH
4 Teopust BeposaTHOCTEH U + + + + + + + + + +
MaTeMaTH4YecKasi CTATUCTHKA
5 DNeKTpOMarHUTHBIE OIS U + + + + + + + + + +
BOJIHBI
6 Teopust AMEKTPUUECKUX LieneH + + + + + + + + + + +
7 DNEeKTpOHHUKA + + + + + + + + + + + +
8 CxeMOTeXHHKa + + + + + + + + + + + +
TENEeKOMMYHHUKAI[HOHHBIX
YCTPOICTB
9 OCHOBBI IOCTPOEHUS + + + + + +
MH()OKOMMYHHUKAITHOHHBIX
CHCTEM U ceTeil
10 Pacnpoctpanenue paguoBonrH u | + + + + + + + + + +
aHTEHHO-(pHIEePHBIE
yCTpolcTBa
11 Paguonepenaromue ycrpoiicrea | + + + + + + + + + + + +
CHCTEM PaJHOCBSI3HU U
pasuofocTyna
12 Paguonpuemnsie ycrpoiicTBa + + + + + + + + + + + +
CHCTEM PaJHOCBA3U U
pagroocTymna
13 Hudposas o0paboTka cUTHAIOB | + + + + + + + + + + + +
14 KoMIOHEHTHI JINHUH CBSI3H, + + + + + + + + + + + +
3JIEKTPOMarHUTHast
COBMECTHUMOCTb U yIpaBJICHHE
Pasiio4acTOTHBIM CIIEKTPOM
15 CeTH CBSI3U B CHCTEMBI + + + + +
KOMMYTAIIH
16 CeTeBble TEXHOIOTUH + + + + +
BBICOKOCKOPOCTHOH Iepenayn
JAHHBIX
17 CucreMsl 1 yCTpoHCTBa + + + + + + + + + + + +
PagHOCBs3U M paIoIOCTyTIa
18 CurHaJIbI YIEKTPOCBA3H + + + + + + + + + +
19 IIpukinagHpie MaTeMaTuyecKue + + + + + + + + + +
METO/Ibl B PAJUOTEXHUKE U
ABTOMAaTHKe
20 TeopeTnueckre 0CHOBBI + + + + + + + + + + +
CTAaTHCTUYECKON PaJHOTEXHUKI
1 OecIpOBOAHOH CBSI3H
20 Pacuer snemenToB u ycrpoiicts | + + + + + + + + + + + +
paguocsszu (I'TIO 2)
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21 IIporpammupoBanue + + + +
JIOTMYECKUX MHTEIPaJIbHBIX
CXeM

22 MonenupoBaHue JIEeMEHTOB U + + + + + + + + + + + +
ycrpoiicTs paguocsszu (I'TIO
3)

ABTOMaTU3UPOBAHHOE + + + + + + + + + + + +
IPOCKTUPOBAHUE KOMIIOHEHTOB
UH(POKOMMYHHKAIHOHHBIX

cucrem (I'TIO 4)

23 Pazpabotka ycTpoiicTs 1t + |+ |+ |+ [+ |+ |+ |+ + |+ + +
CHCTEM CBSI3H
CucreMel + |+ |+ |+ |+ |+ + |+ +

aBTOMAaTU3UPOBAHHOIO
npoekrupoBanus CBY
JHana3zoHa

5.4. CoorBercTBHE KOMIIeTeHIMIA, GOPMUPYEeMBbIX NIPHU
U3yYeHHUH JUCHUILIHHDBI, 1 BUI0B 3aHSTHI
CoOTBETCTBHE KOMITETEHITUN, (POPMUPYEMBIX TIPH U3YUCHUU NTUCIUILIAHBI, U BUIOB
3aHSTUN NMPEACTaBICHO B Tabuie 5.4
Tabnuua 5. 4 — CooTBEeTCTBUE KOMIIETCHIIMI U BUJIOB 3aHSITHH, (DOPMUPYEMBIX MIPU U3Y-
YEHUU JUCUUTILIUHBI

Bunp! 3ansatuil

Komneren
[Tpaktnueckne CamMOCTOSITEND DopMBI KOHTPOJIA
A Jlekuun
3aHATHS Has pabota
OK-7, OIK-3 + + + Omnpoc Ha IPaKTHIECKOM 3a-

HATHUH, Ha Jekiuu. Komo-
kBuyM. KoHTpoasHas pado-
Ta. DK3aMeEH.

6. UnTepakTuBHbIC MeTOABI U GOPMbI OPraHU3alUU 00yUYCHUSA
He npenycmorpeno PYII

7. JIaGopaTopHbI NPAKTUKYM
He nmpenycmorpeno PYII

8. IlpakTn4eckue 3aHATHSA
ConeprkaHue IPaKTUUSCKUX 3aHATHUH MpUBEICHO B Tadmuie 8.1.
Tabnuma 8. 1 — ComepxaHue NpaKTUICCKUX 3aHITHHA

I cemectp
dopmupye-
Ne HanmenoBanus . TpynoeMKoCTh | Mble KOMIIE-
CojeprkaHue MPaKTHYECKUX 3aHATHI
n/m pasznenos (gac.) TEHIUH
(OK, IIK)
1. | DnemeHTHI TEO- MHoxecTBa 1 onepanuu HaJ HUMU. UHCIOBbIE MHOXE- 4 OK-7, OIIK-3
PHH MHOXECTB. crBa. Koneunsle, 6eckoHe4UHbIE, CYETHBIE, HECUETHBIE
OJeMeHTHl KOM- | MHOXecTBa. OrpaHnueHHbIE, HEOTPaHNYEHHbIE MHOXKe-
OMHATOPHKH. crBa. ['paHuUIIbI MHOXKECTB.
10
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Maremaruae-
CKHE CTPYKTYPHI.
DJIeMEHTHI TEO-
pYHY TUHEHHBIX

CootBerctBus. Bunsr coorBercTBUi. OTOOpaX)KESHMS
MHOXeCTB ((QDYHKITUH).

MPOCTPAHCTB.
2. | KommurekcHbie Munmeie grcia. KomiekcHple gmcia B anrebpamde- 14 OK-7, OIIK-3
gucna. Onepa- CKOH, TPHTOHOMETPHYECKOH, ITOKa3aTeIbHON hopMax.
IIH HaJ| KOM- Hx reomerpuueckas uatepnperamus. CioxeHue, yMHO-
IUIEKCHBIMU YUC- | XKEHHUE, JeJIeHHe KOMIUIEKCHBIX yncen. Onepanuu Hax
JaMu. KOMIUIEKCHBIMH YHCIIaMH: aHATUTHYECKOE POJJOIDKEHHUE
OCHOBHBIX 3JIEMEHTapHBIX (YHKIHH Ha KOMIUIEKCHYIO
IIOCKOCTb.
3. | Marpuusl, onpe- | IToHsTne Marpuisl, pasmMep, 0003HaYEHHUS. 6 OK-7, OIIK-3
nenurenu. Cu- Knaccudukamnust marputl. JInHeiHbIe oniepanyuy Hal
CTEMBI JTUHEH- MatpuuaMy. TpaHCIOHUPOBAaHUE. YMHOKEHUE MaTPULIbI
HBIX anredpan- Ha MaTpHIy-croioen. [IoHATHE CHCTEMBI IMHEHHBIX
YECKUX ypaBHE- anredpandecKuX ypaBHEHUH, e€ MaTpUIHAS 3aITHCh.
HUH. Omnpenenurens. Beraucnenne onpenenureneit 2 u 3 mo-
psIIKOB. MeTon pa3noskeHHsl ONPEASIUTENS IO CTPOKE
(cronbiy). Penienue onpeneaeHHbIX CUCTEM METOIOM
Kpawmepa.
4. | Anrebpa reo- JlexapToBa ¥ MoJisipHas cUcTeMbI KoopauHart. [IpocTpan- 22 OK-7, OIIK-3
METPUUECKUX CTBO T€OMETPUUYECKHUX BEKTOPOB. [leiicTBus Ha reoMeT-
BeKTOpoB. OCHO- | puueckUMU BekTopamu. CKasipHOe, BEKTOPHOE CMe-
BbI aHAJIUTHYE- LIaHHOE TIPOU3BEICHHS.
CKOM reoMeTpHH. | YpaBHEHHE JIMHUU Ha IIockocTH. Ipsamas. Kpussie
BTOPOTO IOPSIIKa Ha INIOCKOCTH. Y pPaBHEHHUE MTOBEPXHO-
cTu B mpoctpaHcTse. [lnockocts B mpoctpancTse. [Ips-
Mast B ipocTpaHcTBe. KacaTenpHas 1 HOpMaslb K KPHBOM.
5. | OyHKUWH B TH- [onsarue QpyHKMH (onepaTopa) B TMHEWHBIX MIPOCTPaH- 24 OK-7, OIIK-3
HEWHBIX IPO- CTBaX, BKJIFOYast QYHKIIMH KOMIUIEKCHOW IEPEMEHHOM.
ctpanctBax. JIu- | CrmocoOsl 3amanus yHkmn. Kiaccupukanms ¢yHKImi
HEWHbIN onepa- B 3aBUCUMOCTH OT Pa3MEPHOCTH MPOCTPAHCTB. DIIeMeH-
Top. BBenenue B | TapHble cBolicTBa pyHKIMNA. KoMnosuums GpyHKuuii.
aHanu3 (Bmoyast | IlocnmenoBarensHOCTE U ee npeaeni. HenpepsIBHOCTD
(hyHKIMH KOM- ¢byunxuuu. [penen pynkunu. Heonpenenenusie Bbipa-
TUIEKCHOTO Tie- xenus. Kiaccugukanys Touek paspbiBa. beckoHedHO
PEMEHHOT0). MaJible 1 OeCKOHEUHO OoJblINe (YHKIUH U UX CBOHCTBA.
CpaBHeHnE OECKOHEYHO MaJIBIX, HOPSAIOK MaJIOCTH.
ImaBHas gacth 6eckoHeYHO Mayoil. CpaBHEeHHE OECKO-
HEYHO OOoNbImMX (GYHKIMH, TOPSIOK pocTa. [1aBHas
4acTh OECKOHEYHO OOJIBIION.
6. | Judpdepenun- TexHuka mudpepeHIPOBAHUS CKAIIPHONW (O yHKIIHN 2 OK-7, OIIK-3
aNbHOE MCUHUCIIe- | CKaJsIpHOTO apryMmeHTta. OCHOBHBIE TIpaBuiIa Auddepen-
HUE (BKITIOYast LUPOBAHMS.
(hyHKIINU KOM-
TUIEKCHOTO T1e-
PEMEHHOT0)
II cemecTp
dopmupye-
Ne HaumenoBanue N TpyrnoeMKOCTb | MbI€ KOMIIE-
CozeprkaHue NMPaKTHYECKUX 3aHATHH
n/n pas3zenoB (uac.) TEHIUU
(OK, IIK)
1. | Juddepenun- [Monstue nuddepenunpyemoit pynkuun. Juddepenun- 14 OK-7, OIIK-3
aspHOe ncuuciae- | an pyHkuuu. [IponsBomHas MaTpuIia U ee CTPOCHHE.
HUeE (BKJIIOYast INonsTne yactHoOM npousBoaHoiL. IlpousBoaHas no
(YHKIMY KOM- HarpaBieHuio. [ pajguent. IloHsTHE aHATTMTHYECKOH
IUIeKCHOTO Tepe- | GyHkuH. [IponsBoanse u quddepeHnraisl BRICIINX
MEHHOTO) nopsiakoB. [Tpunoxxenus quddepennrana B mpuodIu-
KEHHbIX BbluMcineHusx. @opmyina Teinopa. [Ipasuno
Jlonnrans. 'eoMeTpuuecKkuii CMbICH IPOU3BOAHOM.
2. | DneMeHTH Teo- DJNeMeHTHl TEOpHUH TMHEWHBIX IPOCTPAHCTB. JInHeiHas 6 OK-7, OIIK-3

PHH MHOXECTB.

HE3aBUCHUMOCTb, 3aBUCUMOCTH CUCTEM BEKTOPOB, CUCTEM
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OnemMeHTHl KOM- | (GyHKIuiA. PazMepHOCTh TMHEWHOTO MPOCTPAaHCTBA, Oa-
OMHATOPHKH. 3HUC ¥ KOOPAMHATEL. PaHT MaTpuip!.
MaremaTHyeckue
CTPYKTYPBI.
OneMeHTHI Teo-
puu JIMHENHHBIX
IIPOCTPAHCTB.
3. | Matpurpl, onpe- | YMHoxeHue Matpuil. OOpatHas marpuna. Pemenne 8 OK-7, OIIK-3
nenurenu. Cu- MaTpPUYHBIX YpaBHeHUH. COBMECTHOCTh U ONPECNICH-
CTEMBI JINHEH- HOCTH CHCTEMBI JINHEHHBIX aJire0panyecKux ypaBHEHUI.
HBIX ayredpau- Pelenne onpeneneHHbIX CHCTEM: MAaTPUYHBIA METO/,
YEeCKHUX ypaBHe- Mmetof ["aycca. Pemenue HeonpeneneHHbIx cucteM. Pe-
HUH LIEHHE OJHOPOAHBIX CUCTEM YpaBHEHUI.
4. | OyHKUMH B TH- JluneliHbIN onepaTop U ero MaTpua. JInHeitHbIe 1 6 OK-7, OIIK-3
HEIHBIX TIpo- kBagpaTuuHble popmbel. O6paTHEI onepaTop. Kommos3u-
crpancTBax. Jlu- | mus omeparopoB. CoOCTBEHHBIE YHCIa U COOCTBEHHBIE
HEHHBIN onepa- BEKTOPHI INHEIHOTO onepaTtopa (Matpwuisl). [IpuBene-
Top. BBenenne B | Hue KBagpaTHIHOI (HOPMBI K ITTABHBIM OCSIM.
aHanu3 (BKIIFOYas | DIeMEHTapHBIE CBOHCTBA ()YHKITHHA.
(YHKIIMH KOM-
IUIEKCHOTO Tie-
PEMEHHOT0).
5. | UnterpansHoe HeormnpenenéHuelil nHTErpal U ero CBOWCTBA. MeToabl 12 OK-7, OIIK-3
HCUHUCIICHHUE UHTETPUPOBAHMSA: MOABEICHHUE IO/ 3HAK
¢byukumii onHo#t | muddepeHnnana, UHTErpuPOBaHUE 110 YaCTSIM,
U MHOTHX Tepe- MHTETPUPOBaHUE PALMOHATIBHBIX JPOOCH.
MEHHBIX (BKIJIFO- OnpenenéHHblil UHTErpal U ero cBoiicTra. [lpunoxenus
qasg GyHKINU OTIPEAEICHHOTO MHTeTpata. FIHTerpan aHannTHIeCcKOn
KOMITJIEKCHOTO (hYHKIIMN KOMIUIEKCHOTO IIEPEMEHHOTO.
TIEPEMEHHOTO).
DNEMEHTHI T€O-
pHH TI0JISI.
6. Huddepennu- JuddepeHunanbapie ypaBHEHHS IEPBOTO MOPSAKA: 20 OK-7, OIIK-3
anpHBIC ypaBHE- | OCHOBHBIE MIOHATHA U 33a4l. MeTObl peleHus
HUS YpaBHEHUH: C pa3AesIOIUMUCS IEPEMEHHBIMH,
nuHeHHbIX. [{nddepennuaibabie ypaBHEHHUS BBICHINX
MOPSIKOB, AOIYCKAIOIINE TIOHIDKEHUE OPSIIKa.
Jluneiinbie muddepeHmansHble ypaBHEHHs TOPSIKA 1.
Cuctembl THEHHBIX T depeHnnalbHbIX YpaBHEHUH.
7. HecoOctennsiii | HecobcrBennnie naterpainsl [ u Il pona. [Tpuznaku 2 OK-7, OIIK-3
nHTerpan. Mare- | cxogumocTi.
rpaJibHbBIE TIpe-
00pa3oBaHMUsL.
[IpeobpazoBanust
®dypre, Jlamaca.
8. OneMeHTH Oyne- | AkcHoMBI OyieBoii anreOpsl. [lorstue OyneBoi 12 OK-7, OIIK-3
BOH anreOphl, byakun. TabIMYHBIN U aHATUTUIECKUNA CTIOCOOBI
MareMaTH4eckod | 3amaHus OynaeBbIX QyHKUMI. MUHTEPMBI, MAKCTEPMBI.
soruku. Teopus Ju3bronkTuBHBIE HOpMalbHbIE (opmbl (JIHD) u
KOHEYHBIX aBTO- | KOHBIOHKTHBHBIE HOpMajbHbIE (hopMbl (KHD).
MaToB CoBeplleHHbIE TU3bIOHKTUBHBIE HOPMaJIbHBIE (DOPMBI
(CAH®) OyneBbix pyHKImiA. MuHUMHA3anns OyIeBbIX
(hyHKIUH.
[Tpocreiimme 1MOAHO-PE3UCTOPHBIE CXEMBI.
DJeKTpUYECcKUe CXeMbI HOTEHIIHATIBHBIX JIOTHIECKUX
anementoB U, NJIN, HE u ux ycioBHBIe 0003HAUCHUS.
Jlornueckuii cMHTE3 KOMOMHAIMOHHEIX cxeM. CHHTE3
npeoOpaszoBatels KoJ0B (Ha mpuMepe nmpeodpa3oBarest
IUKITMIECKOTO KO/Ia B BECOBOU IBOMYHBIN KOII).
III cemecTp
Ne Haumenosanue N TpynoeMkocTsb Popmupye-
i pas3enoB ConepxaHne MPaKTHYECKUX 3aHATHHA (uac.) MbI€ KOMIIe-
TEHIIUH
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(OK, TIK)

Hecob6ctBennbtit | [loHATHE 00 MHTETPATLHOM MTPEOOPA30BAHUY. 12 OK-7, OIIK-3
unterpain. Uarte- | IlpeobpaszoBanmne @ypre, CrieKTpaIbHBIN aHATU3.
rpajibHBIC TIpe- [Ipeo6pazosanue Jlamnaca. OpurnHan v H300paxeHue,
00pa3oBaHMUSL. ux cBoicTBa. [IpunoxeHus onepanroHHOIO
[Ipeobpa3oBaHus | MCUHUCICHUS.
®dypse, Jlanaca.
DJIeMeHTHI Teo- [epecTanoBka, Bebopka. Kitaccudukanms BEIOOPOK. 2 OK-7, OIIK-3
pUH MHOXECTB. OcHoBHBIE TIpaBuiIa ¥ (HOPMYJIBI KOMOMHATOPHKH.
DNeMeHThl KOM-
OMHATOPHKH.
MaremaTuueckue
CTPYKTYpBI.
OneMeHTHI Teo-
puy JIMHENHBIX
IIPOCTPAHCTB.
Anrebpa reo- YpaBHEHHUE MTOBEPXHOCTH B MPOCTpaHCcTBe. LlmmimHapu- 6 OK-7, OIIK-3
METPHIECKUX YeCKHe N KOHMYECKHE MMOBEpXHOCTU. CTPOCHNE HEBBI-
BeKTOpOB. OCHO- | PO’KIEHHBIX MOBEPXHOCTEH BTOPOTO MOPSIIKA B TIPO-
BBl aHAIIUTHYE- ctpaHcTBe. Llnnuanprudeckas u chepruieckast CHCTEMBI
CKOM reOMeTpUH. | KOOpJUHAT.
HuTterpanpHoe [Toustue unterpana mo gurype (MHOrooOpasuio). 24 OK-7, OIIK-3
HUCYUCIICHUE Kpusonuneitasie naterpanst I u Il poga. Mx
(byHKUMH OHOI (hu3MUECKHI CMBICI, CBOCTBA U BBIYHCIICHUE.
U MHOTUX Ilepe- HesaBucumocts kpuBonuHeiiHoro unrerpana Il pona or
MEHHBIX (BKIIIO- IIyTH UHTETpUpoBaHus. [loTeHIIMaIbHOE BEKTOPHOE
Yast PyHKIUU none. VHTerpan GpyHKIMHM KOMIIEKCHO# MepeMeHHOiA.
KOMITJIEKCHOTO [MTonsiTue BbrueTa, GOpMyIIBI JUTS €TO BHIYUCICHUS.
TIEPEMEHHOTO). JIBOMHOM MHTETpaJl U €ro cBOMCTBa. Boluncienue
OJeMEeHTHI Teo- MHTETpaja B ICKapTOBBIX KOOPAWHATaX. 3aMeHa
pHH TIONIS. MIEpEMEHHBIX B BOITHOM HHTETpaJe, epexo K
MOJISIPHOW cucTeMe koopanHaT. [ToBepxXxHOCTHBIE
unrerpais! [ u Il poga. x ¢pusmueckuii cMpic,
CBOMCTBA U BbIUKCIICHHUE. TPOMHON UHTErpall U €ro
CBOMCTBA. BeluKcieHue UHTErpana B 1eKapTOBbIX
KOOpJMHATaxX. 3aMeHa MIePEeMEHHBIX B TPOITHOM
HHTErpaje, Iepexo K IMIHHIPUIECKON nin
chepudeckoi cucreMe KOOpInHaT.
[ToTok u auBepreHuns BekTopHoro noist. dopmysta
Ocrporpanckoro-I'aycca. Llupkynsiiys 1 poTop BEKTOp-
Horo noJisi. @opmyna Ctokca.
Komruiekcusie KommutekcHpie yncnoBbie psabl. CXOMUMOCTE I CyMMa 22 OK-7, OIIK-3
YHCIIOBBIE U psina. [IpusHaku cxoquMocTH. AGCOIOTHAs M YCIIOBHAS
(YHKIIMOHAb- CXOIMMOCTH YHCIIOBOTO Psijia.
Hble psinbl. Pagpr | KoMmuiekcHble pyHKIIMOHATBHbIE PSIbBI, 00IaCTh CXOIHU-
®ypse, Teitnopa, | Moctu. PaBHOMepHas cXoauMOCTh (hYHKIIHOHAIBHOTO
Jlopana. psna. CTeneHHou psijl, ero 00IacTh CXOAUMOCTH. Psn
Teiinopa. Pasnoxenue Qpynkiuu B psia Teitnopa. Hymu
¢ynkuuu. Psan Jlopana. Pasnoxenne GpyHKIuu B psij
Jlopana. OcoObie TOUKH (BYHKIIHUH U UX KITACCUPHUKALIUS.
BrrueTs! GyHKIINY U UX HAXOXKACHUE I OCOOBIX TOUEK
Bcex BUAOB. [IpuoxeHne BIYETOB K BEIUUCICHUIO HH-
TerpajyoB GyHKIMH KOMIIEKCHOH epeMEHHO.
Psix @ypbe o oproroHansHoO# cucremMe (QyHKIHHI.
CXoIuMOCTh B cpeJHEM. DKCTPEMaILHOE CBOWCTBO
MHOrousneHoB dypse.
Tpuronomerpuueckuii psn Pypre. Paznoxenue GyHk-
mu B pan @ypwe. Paznmnansie Gopmel 3anucu psaa
®Dypre. CnekTpatbHBIH aHAJN3.
Onements! Oyne- | Jlornueckue cxemsl Tpurrepos tuma RS, T u JK. 4 OK-7, OIIK-3

BOI1 anreopsl,
MaTeMaTU4eCKOn
joruku. Teopus
KOHEUHBIX aBTO-
MaToB

ACHWHXpOHHBIE aBTOMAThI Ha T-Tpurrepax. AHaian3 u
CUHTE3 CUHXPOHHBIX aBTOMaroB Ha JK-Tpurrepax.
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Teopus rpadoB

[Tonstust rpada, ncesaorpada, mynerurpada, noarpada, 10
Haarpada u yactuaHoro rpada. CMEKHOCTD,
MHIUIEHTHOCTD, CTeNeHb BepiuuHbl. OIHOPOHbIN rpad,
MOJTHBIN Tpad, nononHeHue rpada. [ToHsTHe
n3zomMopduzma. MaTpHilbl CMEKHOCTH U HHIIUICHTHOCTH.
MapuipyTsl, LEMH, HUKIIBI B CBI3HOM rpade.
HaxoskeHre Bcex IpOoCThIX 1erneil, COeTUHSAIOMNX ABe
BEpIIUHEI rpada. DIIepoBsI IENU U IUKJIBI,
VYHuKypcanbHas TuHUS. ['aMUIETOHOBBI Tpadbl. 3aaada o
KOMMHUBOsDKEpE (1Be hopmynupoBky). [Inanapubie u
wiockue rpadsl. Packpacka rpada.

OK-7, OIIK-3

9. CamocrosiTesibHas padoTa
Bunel camocTosiTenbHONM PabOThI, TPYIOEMKOCTh U (OpMUpPYyEMble KOMIETEHIIHH
npeacTaBieHsl B Tabmuie 9.1.
Tabmuua 9.1 - Buasl caMocTosTenbHON padOThI, TPYAOEMKOCTh U (POPMHUPYEMBIE KOMIIE-

TEHILIUU
I cemecTp
Ne HaumenoBanus Bunel camocToarenbHON Tpyno- dopMmupy- DopMBbI KOHTPOJIS
n/m paszenos paboTsl €MKOCTb eMble
(uac.) KOMITETEH-
vz
OK, I1IK

1. DNEMEHTHI TEOPUH Wzyuenue TEOPETUYECKOTO 2 OK-7, Onpoc Ha JeKuuy, Ipak-
MHOXKECTB. DJIEMEHTEI Marepuaia, peeHne 3aaad. OIIK-3 THYecKoM 3aHsaTHu. Ko
KOMOMHATOPHKH. IToaroroBka K MNPaKTHYECKHM nokBuyM. KoHTponbHas
MartemaTrueckue 3aHATHUSIM. pabota. DK3aMeH.
CTPYKTYpBI. DJI€MEHTHI ITonroroBka K KOJJIOKBHYMY.

TEOPHUU JIMHEHHBIX
IIPOCTPAHCTB.

2. KommiekcHsle yncna. Wzyuenue TEOPETUIECKOTO 8 OK-7, Omnpoc Ha JIeKINH, TIpak-
Onepanuu Haj Marepuasa, peeHue 3a1ad. OIIK-3 THYECKOM 3aHATHH. KoJl-
KOMIUIEKCHBIMHU ITonrotoBka K MpPaKTHYECKUM noxkBuyM. KoHTponbHas
YHUCITAMH. 3aHATHSM. paboTa. DK3aMeH.

[lonrotoBka K  KOHTPOJBHOM
pabore.
IToaroToBKa K KOJNIOKBUYMY.

3. Matpuupl, Wzyuenue TEOPETUYECKOTO 2 OK-7, Onpoc Ha JeKuu, Ipak-
onpenenures. CUCTEMBI | MaTepHaa, peleHne 3a1ad. OIlK-3 THYecKoM 3aHsATHu. Ko
JIMHEHHBIX IToaroroBka K MNPaKTHYECKHM nokBuyM. KoHTponbHas
anreOpandecKux 3aHATHUAM. pabota. DK3aMmeH.
YpaBHEHUH. [TogroroBka K KOHTpPOJIBHOM

paborte.
IToaroToBKa K KOJJIOKBHYMY.

4. Anrebpa Nzydenne TEOPETUIECKOTO 20 OK-7, Ompoc Ha JeKIu, Ipak-
rEOMETPUIECKHX Marepuasa, peleHue 3a1ad. OIIK-3 THYECKOM 3aHATHH. KoJl-
BEKTOPOB. OcHoBel | [lonroroBka K NPakTHYECKUM noxkBuyM. KoHTponbHas
aHAINTHYECKOH 3aHATHSIM. pabora. HauBuayaspHOE
TEOMETPUH. IMogrotoBka K  KOHTPOJIBHOM 3a1aHue. DK3aMeH.

pabore.
IToaroToBKa K KOJMJIOKBHYMY.

5. OyHKIUY B TUHEHHBIX Nzyuenue TEOPETUYECKOTO 4 OK-7, Onpoc Ha neKIuy, Ipak-
MIPOCTPAHCTBAX. Marepuania, pelieHue 3a1au. OIlK-3 THYecKoM 3aHsTHu. KoJ-
JInnelinsiii oneparop. IMogrotoBka K MHpPaKTUYECKUM nokBuyM. Kontponbnas
BBenenue B aHanus 3aHSITUSIM. pabota. MHauBHAYya pHOE
(BKMIOUas PyHKITNH IlonrotoBka K KOHTPOJIBHOM 3amaHue. JK3aMeH.
KOMITJIEKCHOTO pabore.

MIEPEMEHHOT0). IToaroToBKa K KOJJIOKBHYMY.
6. ITonroToBKa M caavya dK3amMeHa 36 OrieHKa Ha dK3aMeHe
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II cemectp

Ne HaumenoBanus Bunas! camocTosTensHON Tpyno- Dopmupy- @DOopMBI KOHTPOJIS
n/n pas3zenos paboThI €MKOCTh eMble
(dac.) KOMIIETCH-
181201
OK, ITIK

1. Juddepenuunansroe Uzydenue TEOPETUYECKOTO 14 OK-7, Ompoc Ha JeKlu, Ipak-
ucyucienne  (BKIIOYas | Marepuaa, peleHue 3aad. OIIK-3 THU4ecKoM 3aHATun. Kon-
¢byHKIME KoMIutekcHOrO | ITonrotoBka K MpakTHIECKHM nokBuyM. KoHTponsHas
TIEPEMEHHOTO) 3aHATHAM. pabota. IHOmBHIya pHOE

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

2. DJIeMeHTHI TEOpUHU N3yuenne TEOPETUYECKOTO 12 OK-7, Omnpoc Ha JeKINH, TIpak-
MHOKECTB. DJIEMEHTHI Marepuaa, peleHue 3a1a4. OIIK-3 THYecKoM 3aHsATHH. Koll-
KOMOMHATOPHKH. ITogroroBka K MNPaKTHYECKUM nokBuyM. KoHTponbHas
Maremaruueckue 3aHATHSIM. pabota. IHOuBHIyanpHOE
CTPYKTYpBIL. DJIEMEHTHI IlonrotoBka K KOHTPOJBHOM 3aaHue. DK3aMeH.
TEOPHH JIMHEIHBIX paborte.

IIPOCTPAHCTB. ITonroToBka K KOJJIOKBHYMY.

3. Martpuupl, W3yuenue TEOPETUYECKOTO 4 OK-7, Omnpoc Ha JIeKINH, Ipak-
onpenenureny. CUCTeMbI | MaTepHuala, pelleHue 3aaad. OIIK-3 THYecKoM 3aHATun. Kon-
JIMHEHHBIX IlonroroBka K IPaKTHYECKUM nokBuyM. MHauBuaYyans-
anreOpandecKkux 3aHATHUAM. Hoe 3anaHue. KoHTposs-
YpaBHEHUIH [lonrotoBka K KOHTPOJBHOM Has paboTa. DK3aMeH.

pabore.
IToAroToBKa K KOJNIOKBHYMY.

4. OYHKIMH B TUHEHHBIX Wzyuenue TEOPETUYECKOTO 6 OK-7, Onpoc Ha JeKUuy, Ipak-
IIPOCTPAHCTBAX. Marepuaia, peeHne 3aaad. OIIK-3 THYecKoM 3aHsATHu. Ko
JIuneitnslil onepatop. [lonrotoBka K NPaKTHYECKUM nokBuyM. KoHTponbHas
BBenenue B ananus 3aHATHSM. pabora. IHaMBUAYyaIpHOE
(Bxumtouast pyHKIUM IlonrotoBka K  KOHTPOJIBHOM 3aaHue. DK3aMeH.
KOMILUIEKCHOT'O pabore.

MIEPEMEHHOT0). ITonroToBka K KOJJIOKBHYMY.

5. HuterpanpHoOe Nzydenne TEOPETUIECKOTO 6 OK-7, Ompoc Ha JeKIuu, Ipak-
ucumcienne  (QyHKIHMA | Marepuaa, pENICHHUE 3a/a4. OIIK-3 THYeCKOM 3ansTun. Kos-
OJIHOH u MHOrux | IlonroroBka K DpakTHUYECKUM nokBuyM. MHnuBuayans-
MEpPEeMEHHbIX  (BKJIIOYAs | 3aHATHSAM. HOE 3aJaHue. DK3aMeH.
¢byHkuuu xoMruiekcHoro | ITonrotoBka K KOHTPOJIBHOM
MIEPEMEHHOTO). pabore.

OsemenThl Teopuu 1osist. | IToarotoBka K KOJIIOKBHYMY.

6. HuddepennmansHbie Nzydenne TEOPETUYECKOTO 8 OK-7, Ompoc Ha JeKIu, Ipak-

YpaBHEHUS MarepHaa, peeHne 3aaad. OIIK-3 THYecKoM 3aHsaTHu. Kou-
IToaroroBka K MNpPaKTHYECKHM nokBuyM. KoHTponbsHas
3aHATHSM. pabora. HauBuyassHOE
[lonrotoBka K  KOHTPOJBHOM 3a/1aHue. JK3aMeH.
pabore.

IToaroToBKa K KOJNIOKBUYMY.

7. OneMeHThI OyneBoli | M3yuenne TEOPETHUUYECKOTO 6 OK-7,
anreGpsl, Marepuaa, peneHue 3a1ad. OIK-3
MaTeMaTu4ecKou IToaroroBka K MNpakTHYECKHM
JIOTHKH. Teopus | 3aHATHIM.

KOHEYHBIX ABTOMAaTOB

8. ITogroroBka u caaya sK3aMeHa 36 OneHKa Ha DK3aMEHe

15
CornacoBaHa Ha noptane N2 16334




III cemecTp

Ne HaumenoBanus Bunas! camocTosTensHON Tpyno- Dopmupy- @DOopMBI KOHTPOJIS
n/n pas3zenos paboThI €MKOCTh eMble
(dac.) KOMIIETCH-
181201
OK, I1IK

1. HecobcTBeHHbIH W3yuenue TEOPETUYECKOTO 20 OK-7, Omnpoc Ha JeKIuH, Ipak-
HHTErpal. Marepuaia, peleHue 3aaad. OIIK-3 THYecKoM 3aHsTuu. Kou-
WHTerpanbuble [lonrotoBka K NPaKTHUYECKUM nokBuyM. KoHnTponbHast
mpeoOpa3oBaHusL. 3aHATHAM. pabota. IHOuBHIyapHOE
[Ipeobpazosanust Oypre, | [lomroroBka K  KOHTPOIBHOM 3amaHne. JK3aMeH.
Jlammaca. pabore.

IToaroToBKa K KOJNIOKBUYMY.

2. D1eMeHTHI Teopuu | M3ydyenue TEOPETUYECKOTO 10 OK-7, Omnpoc Ha JeKINH, Ipak-
MHOMKECTB.  DIEMEHTHI | MaTepuala, pelieHue 3a1au. OIIK-3 THYECKOM 3aHSATHHU.
KOMOMHATOPUKH. IToaroroBka K MNpakTHYECKHM
Maremaruyeckue 3aHATHUSIM.

CTpYKTYpbl. OnemeHtsl | [loxroroBka K  KOHTPOJBHOM
TEOpHU JMHEHHBIX | paboTe.
IIPOCTPAHCTB. ITonroToBka K KOJJIOKBHYMY.

3. Aureopa Nzydenune TEOPETUYECKOTO 10 OK-7, Ompoc Ha JeKIu, Ipak-
rEOMETPUIECKHX Marepuasa, peleHue 3a1ad. OIIK-3 THYeCKOM 3aHATHH. KoJl-
BEKTOPOB. OCHOBBI ITogroroBka K MNPaKTHYECKHM nokBuyM. KoHTponsHas
aHAITNTHYECKON 3aHATHAM. paboTa. DK3aMeH.
T€OMETPHH. ITogroroBka K KOHTPOJBHOM

pabore.
IToaroToBKa K KOJNIOKBUYMY.

4. WnTerpanpaoe Uzyuenne TEOPETHYECKOTO 26 OK-7, Omnpoc Ha JeKINH, Tpak-
ucuyncienne  QyHKOMH | MaTepuana, pelieHue 3aaad. OIIK-3 THYecKoM 3aHsATHu. Ko
OJTHOM " MHorux | IloaroroBka K MNpakTHYECKHM nokBuyM. KoHTponsHas
MEPEeMEHHbBIX  (BKIIOYAs | 3aHATHSIM. paboTa. DK3aMeH.
¢yHkumuu xoMruiekcHoro | ITonrotoBka K — KOHTPOJIBHOM
MIEPEMEHHOTO). paborte.

OnemenTsl Teopun o, | [1oaroToBKa K KOJJIOKBHYMY.

5. KommutekcHble umcioBbie | M3yuenue TEOPETUYECKOTO 26 OK-7, Omnpoc Ha JIeKINH, TIpak-
u (GyHKIMOHANBHBIE | MaTepuaia, pEIeHne 3a1ad. OIIK-3 THYeCKOM 3ansTun. Kos-
panel.  Panel  ®ypse, | IlogroroBka K NpakTHUYECKUM nokBuyM. KoHTposbpHas
Teitnopa, Jlopana. 3aHATUSIM. pabota. IHauBHIyaIpHOE

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

6. DneMeHThI Oynesoii | M3yuenue TEOPETUIECKOTO 14 OK-7, WNunuBuayaipHOE 3a1a-
anreOpsl, MarepHaa, peeHne 3aaad. OIIK-3 HHE.
MaTeMaTH4eCKOi IToaroroBka K MNpPaKTHYECKHM
JIOTHKH. Teopust | 3aHATHAM.

KOHEYHBIX aBTOMATOB [ToaroroBka K  KOHTPOJBHOM

pabore.
IToaroToBKa K KOJNIOKBUYMY.

7. Teopus rpados Nzyuenue TEOPETUYECKOTO 12 OK-7, WupuBuayansHOE 3a7a-
Marepuaa, peneHue 3a1ad. OIK-3 HUE.
IToaroroBka K MNpaKTHYECKHM
3aHATHSM.
[TogroroBka K  KOHTPOJIBHOM
pabore.
IToaroToBKa K KOJJIOKBHYMY.

8. IToaroroBka u caada DK3aMeHa 36 O1eHKa Ha DK3aMeEHE
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He npenycmorpeno PYII

10. KypcoBas paGora

11. PeiiTuHroBasi cucremMa Jiyisi OEHKHN YCIIeBA€MOCTH CTYI€HTOB

11.1. banabHbIe OLEHKH JIsl 3JIEMEHTOB KOHTPOJIS
bajsibHbIEC OLIEHKU ISl 3IEMEHTOB KOHTPOJIS TIpeicTaBiIeHbl B Tadmnuie 11.1.
Ta6nuua 11.1 — bannbHbIe OLIEHKU U1 SJIEMEHTOB KOHTPOJIS

MaxcuManbHBIH 6amn | MakcuMmanbHBIH 6amn | MakcumanbHeiid 6amr | Beero 3a cemectp
Ha 1 K.T. Mexnay 1 m 2 x.T. Mexay 2 -¥ K.T. 1 Ha
KOHEII ceMecTpa

KoHTponsHBIE 10 15 15 40
paboTsl
WnpuBuayansHbIe 5 5 10
3a7aHusl
KomnoxBuym 5 5 10
Pabora Ha 10 10
MPAaKTHYECKUX
3aHATHAX
Hroro makcumym 3a 10 25 35 70
MIEPUOJ:
Crnaua sk3ameHa 30
(MaxcuMyM)
Hapacraromum 10 35 70 100
UTOTOM:

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

[lepecuer 0ayuIoB B OIEHKH 32 KOHTPOJIbHBIE TOYKH Tpe/icTaBieH B Tabmuie 11.2.
Tabnuma 11. 2 — [lepecuet 6ayuioB B OIEHKH 33 KOHTPOJIbHBIE TOUKHU

banel Ha naTy KOHTPOJIBHOW TOYKU Ouenka
> 90% ot MakcuMasibHOM cCyMMBbI O6aiioB Ha naty KT 5
Ot 70% 1o 89% ot MakcuMabHOM CyMMbI OaioB Ha aary KT 4
Ot 60% 10 69% oT MakcUMabHOM CyMMbI 0aioB Ha gary KT 3
< 60% ot MakcuManibHOM cymMMbI 6arioB Ha naty KT 2
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11.3. Ilepecyer cyMMBbI 0a/1JI0B B TPAAUIHOHHYIO H MEKAYHAPOAHYIO OLIEHKY
[Tepecuer cymmbl OaJIJIOB B TPAAMLIMOHHYIO U MEXAYHAPOJHYIO OLIEHKY MpEICTaB-
jie”d B Tabomune 11.3.
Ta6muua 11. 3 — IlepecueT cymMMbl OAJIJI0B B TPAJIULIMOHHYIO U MEXIYHAPOJIHYIO OLIEHKY
Hrorosas cymma 6asios,

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

5 (OTAMYHO) (3a4TEHO) 90 - 100 A (OTIIM4HO)
85 -89 B (ouenb xopoiio)
4 (xopoI110) (3a4TEHO) 75 - 84 C (xopor1o)
70 - 74
D (ynoBneTBOpUTENHHO)
3 (yAOBJIETBOPUTEIIBHO) 65 - 69
(3a4TeHo) 60 - 64 E (mocpenctBeHHO)
2 (HCYNIOBICTBOPHTEIILHO) Huxe 60 6amoB F (HeynoB1eTBOPUTEIHHO)
(He 3auTeHO)
18
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12. Y4eOHO-MeTOAMYECKOEe U HHPOPMALIMOHHOE O0ecedYeHne U CIIUTTUHbI

12.1. OcHoBHas JMTEpaTypa

1. MarasunaukoBa A.Jl.,, MarasuaankoB JILLU. Jluneiinas anrebpa. AHaMUTAYECKash TEOMETPHS:
yaebnoe nmocodue. — Tomck: TYCVYP, 2010. - 176 c. http://edu.tusur.ru/training/publications/2244

2. MarazunnukoB JL.U., Beiciias maremaruka III. DyHKIMM KOMIUIEKCHOTO IEPEMEHHOIO. Psibl.
WNHuTterpanbHbie mpeoOpazoBanus: ydeOHoe mocodome. - Tomck: TYCVYP, 2012. - 206 c.
https://edu.tusur.ru/publications/2258

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

4. EnsuoB A.A. EnpnoBa T.A. MaTerpansHoe ucuuciaeHue: yaeoHoe nocodue. - Tomck: Dab-KoHTeEHT,
2013. - 138c. https://edu.tusur.ru/training/publications/6063

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

6. Kysuenos O. I1. luckperHas matemaruka Jisi uHxkeHepa: yueOHuk. - CIIO.: Jlans, 2009. — 400 c.
http://lanbook.com/books/element.php?pll_cid=49&pll_id=220

7. Ilesenes IO.II. JluckperHas Mmaremaruka: yuyeObHoe mocobue - CII6.: Jlanb, 2008. — 592 c.
http://e.lanbook.com/books/element.php?pll id=437

12.2. lonoJiHUTeIbHAS JIUTEPATYypa

1. Bexnemumes /[.B. Kypc ananmuTinueckold reoMeTpuu U JIMHEHHOH anreOpsl: yueOnuk. - CII0.: Jlanb,
2015. - 445 c. http://e.lanbook.com/books/element.php?pll 1d=58162

2. ®uxrenronsn ['M. Kypc nuddepenumansHoro u uHTerpaibaoro ucuucienus. B 3-x 1. Tom 1:
yuebHuk. - CII16.: JIanp, 2016. - 608 c. http://e.lanbook.com/books/element.php?pll id=71768

3. ®@uxtenronsn ['M. Kypc muddepennmanbaoro u uHTErpaspbHoro ucuucieHus. B 3-x tT. Tom 2:
yueOHuk. - CIIO.: Jlanb, 2016. - 800 c. http://e.lanbook.com/books/element.php?pll id=71769

4. ®@uxtenronbny ['M. Kypc muddepennumansnoro u uHTerpaigbHoro ucuucienus. B 3-x 1. Tom 2:
yuebHuK. - CII16.: Jlanb, 2009. - 657 c. http://e.lanbook.com/books/element.php?pll _id=409

5. Hemunosuu B.I1., Mogenos B.I1. luddepenninansupie ypaBaeHus: yueonoe nocoodue. - CI16.: Jlanp,
2008. - 277 c. http://e.lanbook.com/books/element.php?pll 1d=126

6. Ilerpymko .M. Kypc Bbicuieit marematuku. Teopust pyHKIIMI KOMITJIEKCHON IEPEMEHHOM: ydeOHoe
noco6ue. CII6.: Jlanb, 2010. - 364 c¢. http://e.lanbook.com/books/element.php?pll_id=526

7. HosuxoB ®.A. /luckpeTHas MaTeMaTrKa Jjisi IpOrpaMMHUCTOB: yueOHoe nocobue. - [Turep, 2007. -
363c. 80 rKx3eMIIsIpOB

12.3. YuyeOHO-MeTOANYECKHE TOCOOUS U IPOTPAMMHOe o0ecreYeHne

Ilpakmuueckue 3auamus nPOGOOAMCA NO Y4EOHBIM ROCOOUAM:

1. Marazunnukos JI.M. Marazunnukosa A.JI. Beiciiasg matremaruka I. [IpakTukym no nuHeitHON
anredpe u aHaIMTUYECKO reomeTpun: YueOHoe mocodue. - Tomck: TYCYP, 2007. - 163 c. (97 7k3.)
http://edu.tusur.ru/publications/37

2. MarazunnaukoB JI.M. MarasunnukoB A.JI. Beicimas maremaruka I. [Ipaktukym o
nuddepeHnnansHoMy ucurcienuto: Ydueonoe mocodue - Tomck: TYCVYP, 2007. - 212 c.
Ox3emiusipoB B oubnuoreke TYCVYPa: 99.

3. EnbuoB A.A. ExsnoBa T.A. MHTerpansHoe ucuncienue: yuebHoe nocoodue. - Tomck: Dnb-KoHTeHT,
2013. - 138c. https://edu.tusur.ru/training/publications/6063

4. EnsuoB A.A. EnsnioBa T.A. luddepenunanbabie ypaBHEHHS: yueOHoe mocodue . - ToMck: Dib-
Kontent, 2013. - 104¢. https://edu.tusur.ru/training/publications/6062

5. Marasunnukos JI.U., Beiciias maremaruka [II. @yHKIMyM KOMIIJIEKCHOTO IEPEMEHHOTO. Panbl.
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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. Illesenes lO.I1. luckpernas maremaruka: yuebHoe nocodue - CII6.: Jlans, 2008. — 592 c.
http://e.lanbook.com/books/element.php?pll_id=437

3adanua na KoHmponbHble padonvl U UHOUSUOYAIbHbIE 3A0AHUA RPUBCOCHbI 8 KANCOOM U3
C1eOVIOULUX YHEOHBIX NOCOOUIL:

1. MarasunnukoBa A.Jl., MarazunnukoB JI.U. Jluneiinas anreOpa. AHaIUTHYECKas T€OMETPHS:
yuebHoe nocobue. — Tomck: TYCVYP, 2010. - 176 c. http://edu.tusur.ru/training/publications/2244

2. Marasunnuxos JI.W., Beicmas maremaruka I[1I. @yHKIMHE KOMIUIEKCHOTO IEpEMEHHOTO. Psijibl.
Hurerpansneie npeobpazoBanus: yuebHoe nocobue. - Tomck: TYCVYP, 2012. - 206 c.
https://edu.tusur.ru/publications/2258

3. MarasunnukoB JI.U., Mara3sunnukoB A.JI. [luddepernnansroe ucuucnenue: yaedbrnoe mocodue. -

Tomck: TYCVP, 2007. - 191 c. http://edu.tusur.ru/training/publications/2246

4. EnsnoB A.A. Ensnosa T A. Tuddepennmansusie ypasHeHHs: yaeOHOe ocobue. - Tomck: Diib-

Konrent, 2013. - 104¢. https://edu.tusur.ru/training/publications/6062
5. Iesenes O.I1. [luckpernas maremaruka: yae6Hoe nocobue - CI16.: Jlans, 2008. — 592 c.

http://e.lanbook.com/books/element.php?pll id=437

Ilpozpammmoe obecneuenue.

Cucrema aucranuuonHoro obpasosanust MOODLE(MeTonudyeckue MaTepralisl: TEKCTOBEIE,
ayauo u Buaeodaitibl, HHAMBHUIyaTbHEBIE 3a1aHus, TeCThl U T.1.), Mathcad, Octave.

12.4. ba3bl JaHHBIX, HHGOPMALHOHHO CNIPABOYHbIE H MOMCKOBbIE CHCTEMbI
Ccpliku ¢ caiita kadepbl Ha MaTeMaTU4YeCKUe PECYPChl U OH-JIAiH TPEHaXKEPHI.

13. MaTepua/ibHO-TeXHHYecKOe o0ecneyeHne JHCIHIIHHBI
JleKIMOHHBIE ayTUTOPHUHU, OCHAILEHHBIE TEXHUKOM I MYJIBTUMEIUNHBIX MIpe3eHTa-
. Bo3aMoxHOCTE paboTaTh B KOMIIBIOTEPHOM Kjlacce M3 pacdéra OJWH KOMIIBIOTEp Ha
CTyAeHTa. Bo3MOXXHOCTh paboTaTh Ha NPAKTUYECKUX 3aHATHSIX C MPHUMEHEHHEM YCT-
porictB «CumBoa-TecT» 711 CaMOKOHTPOJISL.

14. ®oHA OLIEHOYHBIX CPEACTB
@DoH/I OLIEHOYHBIX CPEACTB IPUBEEH B IPUIOKEHUH 1.
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[Mpusioxkenune K paboueit nporpamme
MUHUCTEPCTBO OGPA30BAHUSI U HAYKH P®

(I)enepa.nbnoe rocy1apcrBeHHOC 010/I7KeTHOE 06pa3OBaTe.ﬂbH09 YYpEeKIACHHEC
BBICIIIECIO 06[)33083!!"5!

«TOMCKHWM TOCYJIAPCTBEHHBIM YHUBEPCUTET CUCTEM
VITPABJIEHUS U PAJIMODJIEKTPOHUKW»
(TYCYP)

__VTBEPXKJIAIO
Hpope}(rop no y4eOHoit pabore
. [1. E. Tposin
« / » oy 2016 .

®OHJI OLIEHOYHbBIX CPEJICTB I10 VYEBHOM JINCLIUTTIIMHE
MaremaTuka

YpoBeHb OCHOBHON 00pa3zoBaresibHON nporpammel: bakajaBpuar

Hanpasnenne mnoarotosky (crenunanshocts): 11 03.02 HUnpoxkoMMyHHKANHOHHBbIE
TEXHOJIOTHU H CUCTEMbI CBSI3H

[Tpoduis: OnTHYECKHE CHCTEMBI H CETH CBSI3H

dopma o0yueHus: OYHasi

dakynprer: PT®, Pajnorexnnyeckui paky/abTer

Kadenpa: CBUuKP, Kadenpa CBEPXBBLICOKOYACTOTHONH M KBAHTOBOH PATHOTEXHHKH
Kype: 1, 2

Cemectp: 1,2,3

VyeOubli ruiad Hadbopa 2016 rojia u nocjeyrommx Jet

Pa3paboTuuk:
— 3aB. kad. maremarnkn Marasunnukosa A. JI.

Dk3ameH: 1, 2, 3 cemecTp

Tomck 2016
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1 Bsenenune

®ony onenounwix cpejcts (POC) saBasiercs npuIoKeHneM K paboUeil mporpaMme JIUCITUILTHHBL 1
npecTaBIsieT coboii COBOKYITHOCTh KOHTPOJbHO-U3MEPHTEIHHBIX MATePHAJIOB (THIIOBbIe 3312491 (3a,/1a-
HHsI), KOHTPOJIbHBIE PAOOTHI, TECTHI U JIP.) U METOJIOB UX UCIOIb30BAHMUS, TP THASHAYEHHBIX /IS H3Me-
peHus YPOBHS JOCTUXKEHHS CTYJIEHTOM YCTAaHOBJIEHHBIX pe3yiabraroB oOydenus. POC 1mo aucnuiLinne
(IpakTUKe) UCMOIb3YeTCsl IPU TPOBEJICHNH TEKYIIEro KOHTPOJIsl YCIIeBAEMOCTH U TIPOMEKYTOTHON at-
TecTanuu CTyJeHToB. [lepeuenb 3aKkpenieHHbIX 38 JUCIUAILIMHON KOMIIETeHIUH npuBeaeH B Tad/une 1.

Tab6smma 1 — Ilepeyenb 3aKpeIIEHHBIX 34 ANCHUILINHON KOMIIE€TEHITII

CpeJICTBAMHU TIOJYYEHUdA, XPaHEHU,
nepepaboTKu HHAOPMAIIAK

Kon, D®opMyINPOBKA KOMIIETEHIINNT DTanbl (OpMUPOBAHUA KOMOETEHIINN
OK-7 CIOCOOHOCTHL K camoopranu3anuu u | Jloji>keH 3HaATB OCHOBHBIE TOHATHS JIMHEHHON
caMOOOPA30BAHUIO aareOpbl, aHATUTUYIECKOW TeOMETPUHU, MAaTEeMATH-
JecKoro anaansa, auddepeHnuaJIbHbIX ypaBHe-
OIIK-3 | ciiocobnocTb BJIAJIETH OCHOB- | HUll, Teopun (PYHKIUNA KOMILJIEKCHOIO IIEPEMEHHO-
HBIMH ~ METOJAMW, CIOCODAaMH W | IO, IUCKPETHOI MaTeMaTWKW; METObI, CIIOCOOBI 1

CpeJICTBA TOJIYUYCeHHS, XPAHEHHS, TIePepabOTKN Ma-
TeMaTH4IecKo# MHPOpMAIUN, IPUHATHIE B JUHEH-
HOIl anrebpe, aHAJIUTHIECKOM IeOMeTPUN, MaTeMa-
THYEeCKOM aHaJjmu3e, reopun auddepennuaibabix
ypaBHeHuii, Teopun (PyHKIUH KOMILIEKCHOT'O Hepe-
MEHHOTO, JIMCKPETHON MaTeMaTHKe, BKJIIYasd Me-
TOJbl pellleHUud TUIIOBBIX 3a/1a4.

Hosi>keH ymeTh IPpUMEHATHh METOJIbI, CIIOCOOBI 1
CPeJICTBA TMOJIYUEeHHS, XPAHEeHHS, TTepepabOTKH Ma-
TeMaTu4ecKoil nudopMaliu, NpUHATHe B JUHE-
HOiT airebpe, aHAJMTUIECKON reoMeTprun, MaTeMa-
THYEeCKOM aHaym3e, Teopun guddepeHnnajibHbIX
ypaBHEHUH, TeopuH (PYHKIUNA KOMILIEKCHOIO IIe-
PEMEHHOTO, AUCKPETHOU MaTeMaTHuKe JJid pere-
HUdA TUIOBBIX 33Ja4, JJI8 OCBOCHHUA JPYIAX JIUC-
IUILIAH, TPEJIYCMOTPEHHBIX y4eOHBIM ILIAHOM, W
pentennst npodeccuoHaIbHBIX 33 1a4. [Toap30BaThH-
¢ IpH HeOOXOAUMOCTH MaTeMaTHIeCKOR JuTepa-
TYPOH.

JlonxkeH BJIageTh MeTOaMK, CIIOCO0AMU U CPeJI-
CTBAMU TOJIy4YeHUs, XpaHEHUd, MMepepadOTKH Ma-
TEeMaTU4IecKoi MHMOPMAINU, TPUHATHIMUA B JIU-
HelHO# aJireOpe, aHAJIUTUIECKO MeOMeTpUH, Ma-
TeMaTHIeCKOM aHaau3e, Teopun auddepeHImaib-
HbIX ypaBHEHUU, Teopuu (PYHKIUH KOMILJIEKCHO-
IO MEePEeMEeHHOTO, JUCKPETHON MaTeMaTHKe, BKJIIO-
Hasg OCHOBHBIE METOABI PENIeHud THUIOBBIX 3a-
Jlad; HaBbIKAMH CAMOOPTaHU3AIMU U CaMOoOOpa-
30BaHUA JJId U3Y4YEHHd BOIIPOCOB, KACAIOIINXCA
JIMHEHHONU aareOpbl, aHAJIUTHYECKOH TIeOMeTpHH,
MaTeMaTHIecKOTro aHam3a, Teopun auddepeHiim-
aJIbHBIX YpaBHEHU, Teopun (PyHKIMI KOMILIEKC-
HOI'0 IIEPEeMEHHOr0, JMCKPETHON MaTeMaTUKU.
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2 Peamm3anus kommeTeHITin

1 Komnerenmmuga OK-7

OK-7: cmocobHOCTh K cCaMOOPTaHU3aINM N CaMOOOPaA30BaHUIO.

s dopMupoOBaHEs KOMIIETEHIIUH HEOOXOAUMO OCYIIECTBUTH PAJI TALOB. DTalbl (hOPMUPOBAHUS
KOMIIETEHIINH, IPUMeHsIeMble /It 9TONO BHJIbI 3aHATHH W HCIIOJIb3yeMble CPEJICTBA OICHUBAHUS IIPEI-
cTaBJIeHbI B Tab/aume 2.

Tabaumna 2 — dransl popMUPOBaAHUSA KOMIIETEHIINHN U UCIIOJb3yeMbl€ CPEICTBA OIIEHNBAHUS

Coctas 3HaTh YMmeTh Baagers
Copep2xanue 3
HAaeT OCHOBHBIE T1I0- | YMmeeT npuMeHsTh | Biameer MEeTOJIAMH,
STaToB HATUA JIMHEHHOW  ajI- | MeTombl, CIIOCOOBI M | cmocobaMu W Cpel-
rebpbl, AHAJIMTUYECKON | CpeJiCTBa  HOJy4YeHUs, | CTBAMHU HOJIY YeH U,
reOMeTpUH, MaTeMa- | XpaHeHus, mepepabOTKU | XpaHeHus, nepepaboTKu
TUYECKOT'O aHAJIN3a, | MATEMATUICCKON WH- | MATEMATUYECKON WH-
nuddepeHnnaIbHBIX dopmanun, HOpUHATHIE | POPMAIUNA, TPUHATHIMEI
ypaBHEHHI, TeOpHHd | B JuHeiiHOit  ayred- | B JuHeiiHO# — aJreo-
dYyHKIMH KOMILJIEKCHOTO | pe, aHaJUTUYIECKON | pe, AHAJUTUYICCKON
EePEMEHHOT0, JIUC- | TEOMETPUU, MaTeMaTH- | FeOMETPHUH, MaTeMaTHu-
KPETHOH  MaTeMaTHKW; | 9eCKOM aHaJIM3e, TEOPUU | YeCKOM aHaJIu3€e, TEOPUU
MeTO/bI, CcIocobbl U | auddepeHnnaIbHbIX nuddepeHnaIbHBIX
CpPeJCTBA  IIOJIVUCHHS, | YPABHEHHIA, TEOPUHU | YpaBHEHHUH, TEOpUH
XpaHeHus, mepepaboTKu | (DYHKINH KOMILIEKCHOTO | (PYHKIUH KOMILIEKCHOTO
MaTeMaTHIeCKOM UH- | IEPEMEHHOT0, JUCKPEeT- | IEPEMEHHOIO, JIAC-
dopmanuu, TPUHATHIE | HON MaTeMaTHWKe JIJId pe- | KPeTHON — MaTeMaTHuke,
B JuHeiHoifi  aareb- | mIeHWd THUNOBBIX 3aJ1a4, | BKJIOYad OCHOBHBIE
pe, AHAJIUTUYICCKOH | JIJIA  OCBOGHHUS JPYTUX | METOJbI PEIIeHUs THUIIO-
reoOMeTpun, MaTeMaTu- | TUCIUILINH, npeay- | BBIX 3aJa4; HaBBIKAMU
YeCKOM aHaJIn3e, TEOPUH | CMOTPEHHBIX  y4eOHBIM | cCaMOOpraHu3aluu u
juddepennuaTbHbIX IJIAHOM, W  peIleHus | caMmooOpa3oBaHus  Jjsd
ypaBHEHHIA, TEOpUHU | NpodecCHOHAJBHBIX 3a- | U3YYCHHS BOIIPOCOB,
by KOMILTeKc- | gad. Iloab3oBaThbed IpH | KacAOMMUXCd JIMHEHHOI
HOTO HepeMEeHHOr0, | HeOOXOAUMOCTH MaTeMa- | aaredpbl,  aHAJUTHYE-
JAUCKPETHOR MaremMaru- | TUYECKOHR JjiurepaTypoil. | CKOIl reomerpuu, mare-
Ke, BKJIOYas METOJIbI MaTHYECKOI'O  aHaJIn3a,
perenust TUTOBBIX Teopun  jpucpdepeniu-
3a,/1a4. AJIbHBIX ypaBHEHHIH,
TeopHuu dbyHKIHIi
KOMIIJIEKCHOT'O nepe-
MEHHOI'0,  JUCKPEeTHOH’
MaTeMATUKHA.
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Buan:

3aHATHIA
Jlexnym; [IpakTrdeckue [IpakTrdeckue
3aHATHA; 3aHITHI;
[IpakTuueckue
3aHATHUSI; ['pynnosnie ['pynnosnie
KOHCY/IbTAIUH; KOHCYJ/IbTAIUN;
CemuHAapHI;
Boinmosimenune  mo- Boimoanenne
I'pymmonsie MAITHETro 33, TaHu; HHMBILYaIHHOTO
KOHCYJ/IbTAIIH; SaTaHms;
CamocTosiTe/ibHAsT
CamocroaTenbras paboTa CTYIeHTOB; CamocTosaTebHAd
paboTa cTy/IeHTOB; paboTa CTYICHTOB;
Vcnons3yemsbie
cpescTBa
ONECHUBARMA Tecr; KonTpospnas KonTponpnas
pabora; pabora;
Coobrienue Ha
CeMUHAPE; Odopmiienne  10- Odopmrenne
MAIITHerO 33/ IAHWS; 1 3aImTa
Orper Ha HH/IABHTYAJIbHOTO
KOJIJIOKBUYM€; Koncuekr marepu- Saanms:
aJia, BBIHECEHHOT'O
Konrposbnas Ha CaMOCTOATETh- DK3aMeH.
pabora; HyI0 paboTy;
DKzamMen; DK3aMeH;
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O6H_[I/Ie XapaKTEPpUCTUKHU nokasareJjei n KpuTepueB OlleHNBaHUA KOMIIETEHIIMHA Ha BCEX 3TallaX Mpu-

BeJeHbl B TabJuie 3.

Tabauma 3 — O6IIMe XapaKTEPUCTUKU TTOKA3aTejell U1 KPUTEePUEB OIEHNBAHUS KOMIIETEH-

Iy 110 3TallaM

ITokazarenn u | 3HaTh YMmeTh Baagers
KpuTepuu
OriugnOo YpoBenb caMooOpranm3a- | ¥ poBeHb caMOOPTaHu3a- | ¥ pOBEeHb CaMOOpTaHU3a-
(BBICOKMTIT A 1 CaMOOOpa30BaHUS | MK B CAMOOOPA30BaHUs | IIUU U CaMOOOpa30BaHUs
YPOBEHB ) MO3BOJIAET chopmu- | TO3BOJIAET chopmu- | TO3BOJIAET  KOHTPOJIU-
poBaTb CHCTEeMHBIE U | POBaTh JIMAIIA30H | POBATh  BBINOJHAEMYIO
IyOoKue 3HAHUAMS | IPAKTUIECKUX yMe- | pabory, IIPOBO/INThH
B IIpelesiaX  HM3ydae- | HU#, TpeOdyeMblii s | ONMEHKY  BBIIOJHEHHOMI
MOW  JUCHUILJIMHBI € | Pa3BUTHA  TBOPYECKHX | PabOThl, MOAUMDUITTPO-
MMOHNMAaHNEM rpanur | perenuii, adcTparupo- | BaTh ITAIbl paboOTHI
HPUMEHHMOCTH BaHHs IpodIeM
Xopoiiio YpoBenb camMoopranusa- | ¥ poBeHb CAMOOPraHu3a- | Y poBeHb CaMOOpPTaHH3a-
(6azoBbIii nmuum M camoobpa3oBa- | un W camMooOpaszoBa- | UM W camMoodpa3oBa-
YPOBEHB) HUS T03BOJIAeT cHOPMU- | HUS MO3BOJAET chopMu- | HUS TTO3BOJISAET ONIEPUPO-
poBaTb 3HAHHUS OCHOB- | POBaTh JIMAIA30H IIPaK- | BATh OCHOBHBIMU METO-
HBIX ITOHATHI Ha YPOBHE | THMECKUX YMEHH, Tpe- | JaMH pelleHus 3a1a4 U
ompeneaeHuil ¥ B3au- | OyeMbIX /I peIleHus | UCCaeT0BaHmil
MOCBA3eit MeKAYy HUMHU THUIIOBBIX 3aJda4 C JJIe-
B IIpeaeax H3ydaeMoil | MeHTaMU MCCJIeT0BAHMS
JUCIAILINHEI
YaoBiaerBopu- VpoBeHb camoopranmsa- | ¥ poBeHb caMOOpPraHu3a- | ¥ pOBEHb CaMOOpPTaHU3a-
TeabHO (mOporo- | muu u caMoobpasoBa- | UM W caMooOpa3oBa- | MK ©  caMoODpa3oBa-
BBIli YPOBEHbD ) HUS [I03BOJIIeT CPOPMU- | HUS O3BOJIAET c(hopMHU- | HUSI TO3BOJIsAeT  Pabo-
poBaTh 3HAHHSI OCHOB- | pOBAaTh OCHOBHBIE yMe- | TaTh INPH MTPSIMOM Ha-
HBIX TOHATHN Ha yYpoBHE HUA, Tpe6yeMbIe JJIA BbI- 6J'IIO,ZL€HI/II/I 1 KOHTDPOJIe
Ha3BaHUii m o0OO3Ha4Ye- | MOJHEHHS HPOCTHIX TH-
HU, aJITOPUTMOB pellle- | IOBBIX 3a/a4
HHs THIOOBBIX 3324

QopMyJIHPOBKA TOKa3aTe el 1 KpUTepUeB OIeHUBAHNS JaHHON KOMIETEHIIUN IpuBeIeHa B TabJIH-

e 4.
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Tabauma 4 — IToka3aTenum U KpUTEepUM ONEHUBAHUS KOMIIETEHITUIT

Ha 9Tamnax

ITokazaTean u | 3HaTh YMmeTh Baagers
KpUTEepuu
Oriu4ano YpoBeHb caMOOpTraHu3a- | ¥ poBeHb CaMOOpPTaHU3a- | Y POBEHb CaMOOpTraHU3a-
(BBICOKMIT AW ¥ CaMOOOpa3oBaHus | UM U CaMOODPA30BaHMs | UM U CaMOOOpa30BaAHMSI
YPOBEHB ) IO3BOJIAET IO3BOJIAET I03BOJIAET
® DACKPBIBATH CYIII- e cBODOOIHO pu- e CBODOOJHO oOIepu-
HOCTh MaTeMaTHu- MEHATH MeETOdbL POBaTb MeTOJaMU
YeCKUX NOHATHH, pertteHnd 33134 n3y4aeMoil Jauciuy-
HPOBOJIUTH HX Xa- B HE3HAKOMBIX ILJIMHbI;
PAKTEPHCTHUKY; CUTYaIUSIX;
® OpPraHu30BLIBATD
® AHAJIM3UPOBATH ® MaTeMaTUu4YeCKN" KOJIJIEKTUBHOE BBI-
CBA3H MEeZK Ty [IOKa3aTb H  ap- OJTHEHHEe PabOTHI,
PA3IMYHBIME ~ Ma- IYMEHTHPOBAHHO 3aTparuBalonieit
TeMAaTUIeCKIMHI JI0Ka3aTh  IOJIO- U3y4aeMyio  JIHC-
MOHATHAAMMY; KEeHAs W3y4vaeMOMn TUIIJIAHY
JUACIUILINHBIL;
e 000CHOBBIBATD ® CcBOOOIHO BJIAICTH
BBIOOD MaTeMaTu- Pa3HBIMU CIIOCODA-
YeCKOI'0  MeToJa, MH TIP€/ICTaBIeHHS
TJIaH, ATATITBI MaTeMaTHU4eCKO
pelleHus 3a/1a49H1; nHOpMaIKH.
Xopomio YPpoBeHb caMOOpPTaHu3a- | Y pOBeHb CaMOOpPTaHU3a- | Y POBEHb CaMOOpTraHU3a-
(6azoBbIii UM U CAMOOOPA30BAHUS | IIUK B CaMOODPA30BaHMS | IIUHA U caMOOOpa30BaHHUS
YPOBEHB ) 1103BOJISET 1103BOJISIET 1103BOJISIET

® JaTh
Hus

olpe/jiene-
OCHOBHBIX
HOHATUN U 1PUBO-
JAUTHb IPUMEPbl UX
IpPUMEHEeHU;

® I[IOHHUMaThb  CB43HU
MeZKy Pa3JAYHbI-
MU MOHATHAAMU;

® APIYMEHTUPOBATH
BBHIOOD MeTo/1a
pellleHns 3a/1a49H;

® COCTaBJATH TIJIaH
pelieHus 3a/1a4u;

® DAa3JIUYUTL CTaH-
JIApTHBIE U HOBBIE
CUTYyaIuu npu
perTeHnn 3a/1a4;

® KOPPEKTHO BBI-
paxkarb ® apry-
MeHTI/IpOBaHHO

0DOCHOBBIBATD IIO-
JIOXKEHUs M3ydae-

MOU AHACIATLINHBI;

® KpHUTHYECKHU
OCMBICJIMBATH  TIO-
JIYIEeHHBIC 3HAHUI;

e paborarb B KOJ-
JIEKTHBE,  3aJa9H
KOTOPOTO 3aTparu-
BAlOT H3ydJaeMyHo
JUACIAILIAHY;
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YaoBjeTBopu-
TeabHO (mOpOro-
BBIli YPOBEHbD )

YPpoBeHb CaMOOPTraHW3a-
K ¥ CAaMOOOPA30BAHUSI
O3BOJISIET

® BOCIIPOM3BOIUTH
OCHOBHBIE (DAKTHI,
AJEH;

® DacIO3HABATH
OCHOBHBIE Ma-
TeMaTHYeCKue

00BEKTHI;

® IIPUMEHATH aJro-
PUTMBI  pellleHus
THATIOBBIX 3a7a4;

YPpoBeHb caMOOPTraHU3a-
Y U CAMOOOPA30BaHUSI
O3BOJISIET

® IIPUMEHATH aJro-
PUTMBI  PeIIeHns
TUIIOBBIX 3324 Ha
MPAKTUKE;

e paboTaTh CO CIIpa-
BOYHO# Jurepary-

poi;

e odbopmiIdTh  pe-
3yJIbTaThl CBOEH
paboThr;

YPpoBeHb CaMOOPTraHU3a-
M ¥ CAMOOOPA30OBAHUSI
TO3BOJISIET

® TIOJJICPKUBATD
pasroBop Ha Te-
MBI n3y4aeMon

JUACIUILINHBIL;

® BJIAJIeTh OCHOBHOMI
TEPMHHOJIOI'U-
eil n3y4aeMon
JHACIUILINHBIL.

2 Komnerenmnuga OIIK-3

OIIK-3: cmocobGHOCTH BJIaAeTh OCHOBHBIMN METOJAAaMH, CIIOocOOaMu 1 CpPeaCTBAMU IIO-
Jy4deHus, XpaHeHud, nepepadborku nadopManunm.

s dhopMupOBaHUS KOMIIETEHITUH HEOOXOTUMO OCYIIECTBUTH PsAJI TANOB. DTanbl (hOPMUPOBAHUS
KOMIIeTeHI MU, IIpUMEeHAEeMbIe 1Jid 9TOr'O BHUIbL 3aHATUN U HCIIOJIb3YyEMBbIC CDEJCTBa OLCHUBAaHUA IIPEI-

CTaBJICHLI B TabJuIe 5.
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Tabauma 5 — dransl hopMUpPOBaAHUS KOMIIETEHIINN U UCIIOJb3yeMble CPEACTBA OIeHUBAHUS

Cocras 3HaTh YMeTb Baagern
Copnepkanue 3
HAeT OCHOBHBIE TIO- | YMeer npumeHdaTh | Biajeer MeTOIaMU,
STaIoB HATUA JIMHEHHOW  aJji- | MeToabl, CIIOCODOBI M | cmocobaMu W Cpejl-
reOpbl, aHAJUTHYECKOH | cpejcTBa  HMOJyYeHHUs, | CTBAMH MOJTyIeHUS],
reoMeTpuH, MaTeMa- | XpaHeHusd, ImepepaboTKU | XpaHeHHsI, nepepaboTKH
TUYECKOT'O aHaJIN3a, | MATEMATUYECKONR WH- | MATEMaTUYE€CKOR WH-
nuddepeHInaIbHbBIX dopmanuu, npuHATHIe | HOPMAIME, TPUHATHIMHI
YPaBHEHUIA, Teopuu | B JuHEHHON  anred- | B JMHEWHOW  asred-
GYHKIUI KOMILIEKCHOTO | pe, AHAJIMTUYECCKON | pe, AHAJIATAYECKON
mepeMeHHOT O, JUC- | TEOMETpUH, MaTeMaTH- | TeOMeTpHH, MaTeMaTHh-
KPETHOW  MaTeMaTUKH; | YeCKOM aHaJIM3e, TEOPUU | YeCKOM aHAJIU3€e, TeOpuu
MeTO/Ibl, crocoObl U | JauddepeHnnaIbHbIX nuddepeHnaIbHbIX
CpeICTBa HOJIYYCeHUHA, | YPABHEHUIA, TEOpPUU | ypaBHCHHUIL, TeOpuu
XpaHeHus, MnmepepaboTKu | (PYHKIHH KOMILIEKCHOTO | (PYHKIUH KOMILIEKCHOIO
MaTeMaTHIecKoit WH- | TepeMeHHOT0, JUCKPeT- | TepeMeHHOrO, JIVC-
dopmanumu, UPUHHATBIE | HO MaTeMaTUKe JJisl pe- | KPeTHOH — MareMaTuke,
B JUHEHHONl  aared- | mMeHHS TUNOBLIX 3aJa4, | BKJIOYas OCHOBHBIE
pe, AHAJIUTUYIECKON | JIJIT  OCBOCHHUS JIPYTUX | METOJbI PEIIeHUs THUIIO-
reOMeTpun, MaTeMaTu- | JACIUILINH, Ipeay- | BBIX 3aJad; HaBBIKAMU
YeCKOM aHaJIn3€e, TEOPHH | CMOTPEHHBIX — VUEOHBIM | CAMOOPTaHU3AINI n
nuddepeHnaIbLHbIX IUIAHOM, H  peIIeHus | caMoo0Opa30BaHus IS
ypaBHEHUIA, Teopuu | Npo(eCcCuOHAJBHBIX 3a- | U3y4YeHHSd BOIIPOCOB,
dyuKIIit KOMILIeKC- | jad. [loib3oBaThes npu | Kacalonumxcsd JUHeHHO
HOTO HEePEMEHHOr0, | HeOOXOAUMOCTH MaTeMa- | aaredpbl,  aHAJUTHYIE-
JAACKPETHOM MaTeMaTh- | TUYEeCKOH JiuTepaTypoi. | CKOI reoMeTpuu, Mare-
Ke, BKJII0Yad MeTObI MaTHYEeCKOTO aHaJn3a,
pertenns TUTOBBIX Teopuu  juddepeniu-
3a0a4. AJIbHBIX YpaBHEHUid,
Teopuu dyHKIIi
KOMILIIEKCHOTO epe-
MEHHOTO,  JUCKPETHOU
MaATEMATUKHA
Buan:
3aHATHAN
o Jlexkmuu; e [IpakTuveckue e [IpakTmyeckue

e [IpakTuyeckue
3aHATHUS;

o CemuHApHI;

e ['pynnosbie
KOHCYJIbTAINH;

o Camocrodre/bHAL
paboTa CTYIEHTOB;

3aHATUSI;

e ['pymnmosbie
KOHCYJTbTAINH;

e BrhinojiHeHHe JI0-
MAIITHETo 33,/ IaHuSI;

e CamMocTogarebpHad
paboTa CTYIEHTOB;

3aHATUSI;

e ['pymnmoBsie
KOHCYJIBTAINN;

o Brimosanenne
WHIABUIYATHHOTO
3a0aHNd;

o CamocTogarebHas
paboTa CTYIeHTOB;
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HNcnoab3yembie
cpeacTBa
OIl€EHNBaHUSHA

e Tecr;

e CoobOmenne Ha
ceMuHape;

e OtBer Ha
KOJITOKBIY ME€;

e Konrposbnas
pabora;

e DK3aMeH;

e KoHTpoJsbHAA
pabora;

e Odopmienue m0-
MAaIITHero 33 IaHMSI;

o KoHCcHeKkT MaTepu-
aJia, BBIHECEHHOTO
HA CaMOCTOATEIb-
HYIO paboTy;

e DK3aMeH;

o KoHTposbHasg
pabora;

e Odopmienue
1 3aIIUTa,
WH/UBU/YAJIbHOIO
3aJaHN;

o DJK3aMeH.

O6H_H/Ie XapaKTEePpUCTUKHA nokasareJjeil n KpuTepueB OIleHUBaHUA KOMIIETEHIINN Ha BCEX dTallaX IIPU-

BeJleHBI B Tabsuie 6.

Tabauna 6 — OOme xapakKTepUCTUKHN ITOKa3aTejell U1 KpuTepueB OIeHNBAHUS KOMIIETEH-

IINU TI0 3Tarmam

ITokazarenan n
Kpurepuu

3HaTh

YMern

Baagers

Orauunao
(BBICOK ML
YPOBEHB )

Ob6sagaer cUCTEMHBIMH
u TIyOOKUMU 3HAHUSIMH
B IIpejesax usydaeMoi
JAUCHUIIJIMHBI C IIOHUMa~
HUEeM I'PAHUIl IIPUMeHH-
MOCTH

Ob6Jramaer Auana3oHOM
OPAKTHIECKUX YMEHHIT,
TpebyeMbIX g Pa3Bu-
THSI TBOPYECKUX pelre-
Hu#l, abcTparupoBaHUs
npobJeM

Konrposiupyer BBIIOJ-
HIeMYI0 PaboTy, MPOBO-
JINT OTEHKY BBITIOIHEH-
HOit paboThl, MOAUMDUIHU-
pyeT STalrbl padoThl

Xoporro
(6azoBbIii
YPOBEHB )

Obaanaer
OCHOBHBIX IIOHATHII Ha
ypoBHE OnpeJieAeHA A
U B3aHMOCBLA3€H MeXK-
Ay HUMH B Opeeiax
M3YYaEMONA JTUCIUILINHBL

3HaHNIAMN

Obnagaer IHAIIA30HOM
IPAaKTUYICCKUX YMEHUI,
TpeOyeMbIX I pele-
HUS THUIOBBIX 3aJIlad C
S7IeEMEHTAMH HCCJIeI0Ba-
HUS

Omnepupyer OCHOBHBIMHI
METOJIAMHU DPeNTeHus 3a-
Jad M UCCJAeIOBAHHUMI

YaoBJjgeTBOopu-
TeabHO (mOpOro-
BBIli YPOBEHbB)

Ob6Juramaer 3HAHUSAMUA
OCHOBHBIX IIOHATHHA Ha
YpOBHE  Ha3BaHuil wu
obo3HavyeHuit, AJITOPUT-
MOB pelneHud THITOBbIX
33Ja4

O6Jiaaer  OCHOBHBIMH
YMEeHUSIMH, TpeOyeMbIMH
JJid - BBIIIOJIHEHUA  I1PO-
CTBIX THIIOBBIX 3ada41

Paboraer mpu upsmom
HaOJII0IeHIN U KOHTPOJIe
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Q@opmyIMPOBKA TIOKa3aTes eil 1 KpUTEepUeR ONEHUBAHNS JTAaHHO KOMIIETEHIIUN TTPUBEIeHa B TabJIH-

e 7.

Tabauna 7 — ITokazaTenum u KpUTEepUM ONEHUBAHUSA KOMIIETEHIIMY Ha 3Tamax

ITokazaTean u | 3HaTh YMeTh Baagers
KpuTepun
OTaunuHOo
(BBICOKMi ® DACKpPbIBACT CyIIl- e ¢BOOOJIHO npu- cBOOOJHO  olepu-
YPOBEHb) HOCTh MaTeMaTH- MEHSIeT  MeTOJbI pyer  Meromamu
YeCKUX HOHSATHI, pelleHud 3aJ1a4 A3y4aeMOi AuCIU-
OpoBoAuT HMX Xa- B HE3HAKOMBIX JINHBI;
PAKTEPHCTUKY CUTYAIAAX;
OpraHm3yeT  KOJ-
® AHAJHUZUPYET CBA- ® yMeeT MaTeMaTHu- JEKTHBHOE BBI-
31 MEXK/y pa3and- 9eCKH I0Ka3aTh U IOJIHEHHEe paboTHI,
HBIMH MaTeMaTH- ApryMEeHTHPOBAH- 3aTparuBaloIei
1€CKHMHU HOHATHA- HO J0Ka3aThb MOJO- u3ydaeMyro  Aauc-
MU; JKEHUA W3y4aeMOM ATLJINHY
JTUCIIAILINHEL;
e 000OCHOBBLIBaET ¢BOOOJIHO BJIAIEET
BLIOOD MaTeMaTHu- pasHBIMH CrIOCO6a-
9ecKOro  MeToa, MU TTPeJICTAaBICHU ST
ILJIaH, dTallbl MaTeMaTHYeCKOR
pelleHus 3a1a4H; nH(MpOpMaLHH.
Xopomio
(6a30BBIil ® JaeT  ompejerne- ® CIIOCOOEH  pasiH- KPUTHIECKH
YPOBEHB ) 130481 OCHOBHBIX OCMBICAUBAET IIO-

HOHATUN U IPUBO-
JUAT IPUMEphl UX
[IPUMeHeHu ;

® JIOHUMaeT CB4A3HU
MeXKAY Ppa3/JIMYHbI-
MU INOHATHUAMU;

® APTYMEHTHUDYET
BBIOOD MeTo/1a
peIlleHns 3a,1a49H;

® COoCTaBJIeT ILJIaH
pelieHus 3a/1a49u;

9UTH CTAHJAPTHBIE
71 HOBBIE CATYAIUH
1pu pelieHun
3a/1a49;

® yMeeT KOPPEeKTHO
BBIpayKaTb W ap-
TYMEHTHUPOBAHHO
0060CHOBBIBATH II0-
JOYKEHUs u3ydae-
MOU AHACIATLINHBI;

JIYIYCHHBIC SHAHUA,

crocodeH pabo-
TaTh B  KOJLJIEK-
THBE, 3a/1a9u
KOTOPOTO 3aTpari-
BAalOT HM3yJaeMyIO
JUCIAILIAHY
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Iloka3arean n
KpuTepuun

3HATBH

YMmern

Baagers

YaoBiaerBopu-
TeIbHO (IIOPOTO-
BBIli YPOBEHbD )

® BOCIIPOU3BOJIUAT
OCHOBHbBIE (DaKThI,
UJIeHu;

® DACIO3HAeT OCHOB-
Hble MaTeMaThu4e-
CKUe O0bEKTHI;

® 3HacT aJI'OPUTMbL
pemeHnd TUIIOBbIX
3a,/1a4;

® yMeeT TPUMEHSATH
AJIPOPUTMBI pellie-
HHUS TUIIOBBIX 3a-
Jad Ha IPaKTUKE;

e ymMmeeT paboTarh CO
CIPABOYHON JIUTE-

paTypoii;

e ymeeT oOpMILATH
pPe3yabTaThl CBOEH
paboOTHI;

® TIOJJIEPKUBALT
pasroBop Ha Te-
MBI U3y4aeMOi
JUCTATLINHBL;

® BJIaJIEeT OCHOBHOMN
TEPMHHOJIOTU-
eil n3y4aeMon
JUCTHATLTUHBI.
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3 TunoBble KOHTPOJIbHBbIE 3aJaHUSA

1 peanwsanuy BBHINIETEPEYUCTEHHBIX 3a/1a9 00yUYeHUsT UCHOJB3YIOTCH CJIeIYIoNne MaTepuasbl:
THUIIOBBIE KOHTPOJbHbIE 33JaHUs WJIW WHBIE MaTepHasabl, HeOOXOMUMbBIE s ONEHKW 3HAHWH, YMeHUI,
HABBIKOB U (MJIN) OIBITA JAEATEJTHHOCTH, XapaKTePU3YIOMUX ITalbl (POPMUPOBAHIS KOMIIETEHIUI B PO~
recce OCBOEHUST 00pPAa30BATEIbHOI MPOTPAMMBI, B COCTABE:

TecTpl: UTOrOBLIE TECTHl 11O dJIeMeHTapHbIM 3HaHUAM WU IIPaKTHUICCKUM HaBbIKaM
I cemectp

1. Haiinure Bce kopuu ypasaenus (z +4)(x? + 6x + 13) (22 + 8z + 16) = 0 u mpoBeure ux XapakTe-
PHCTHKY.

1+v3i

2. 3anuinmuTe B TPUTOHOMETPUUIECKONR U MOKa3aTeabHOI hopMax JUCTIO 2 = T2
+1

9 "
3. U3BecTHO, uTO argz = 7w — arctg 3 Im 2z = 9. 3anumure Yncao z B aaredpamydeckoii popme.

4. Onpemennre Re 2z, Im 2z, ecim 2 =21+ 2129, 21 =3+2i, zy=1+1.

5. Ha orpeske [1,4] sanana dyukuums, rpaduk KOTOPOi NPUBEIEH HA PUCYHKE. SAIMUITUTE AHAJIH-
TUYECKOE BbIpayKeHHUe 310l (DyHKIUN.

6. [onspubie KoopauHATH TOUYKH A(-3,3) uMeroT BUJ . . .

7. ¥Ypasuenue x2 + y? + 62 — 10y = 11 onpenensier Ha MJIOCKOCTH . . .

8. Ilpn kakwmx 3uavenussx A BeKTOpbl & = A\i — 3j+ 2k u b =i+ 2j — Ak B3aumMHO nepreH uKyIapHb

9. /lanbl BeKTOpBI @ =2i+j+k, b =j+k, c =3j - k. 3anuimure BolpakeHus Jjs:
1. [a,c] 2. (a,b,c) 3. (a,c)
10. Hambl BekTOpHbl a = 2i+ j, b = 3j. [logbepure BekTOpP € TakKuM 0Opa3oMm, 4TobOH a, b, ¢ obpaszo-

BaJIU MPaBYIO TPOUKY.
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11. Kakoit yros obpasyer Bekrop a = 4i — 6k ¢ ocbio OY?

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

13. /lana cucrema ypaBHeHuit

r+2y=4,
20 -5y =1.

MozkHo i HemsBecTHOE Y HaiiTh 10 dhopmynam Kpamepa? (Orser obocuyiire). Eciau na, To 3amummmre
dopmyny Kpamepa jijid BHIYUCICHUA § U3 JIAHHON CHCTEMBbI ypPaBHEHUI.

14. Haidigure u u3obpas3ure Ha pucyHke obsactb onpejaenenns dyuknun f(z) =In(z?2-1), zeR.

15. Ykaxkure TOYKH pas3pbiBa DYHKIUH

T+3
5 npu z <0,
f(x) = J; __1 z € R.
5 npu x> 0,
:L' p—
z-1
16. Haiimure u u306pasure Ha PUCYHKe 00JacTh onpeaeserus Gyukimun f(z) = ot zeC.
22+

17. K kakuM u3 9eThIPEX OCHOBHBIX KJIACCOB OTHOCATCS jJaHHble hyHKmuu! OTBeT 0boCcHYIiTe.

+ 1
a) f(m)=arcsinx2y'i+ 2'j+e””/y~k; 6) f(z) =V2+xz -2
r-y
r+1
T -2
B) f(,y) =lg (v -y); r) f(z) = .
lg (4 + )
" 0
18. Vkaxkure 1npeJiesibl, B KOTOPbIX MPUCYTCTBYET HEONPEIEJIEHHOCTD 0
241 i -3 4z +1
a) lim&; 6) lim Smx; B) lim ° ; r) lim =
©=3 22 -6 @3 T z=3 In(z? - 2z - 2) g0 31 + 2

19. Vkaxure HyHKIUHA, OECKOHEYHO OOJIbIIHE ITPU & — —oo. OTBeT obocHyi#Te:

4) f() =cos(2e); 0) S =6 w) f) =t 0) f@) = ) fla) =2

20. Haiinnre lim In(1 + sin(2z))
z—0 tg (4x)
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3

21. Haiigure acumnrorst rpadpuka dyukmun f(r) = ———.
x?2—4r+3

22. Nana dyuknua f(z) = e**2. Haiimure |f(2)], arg f(2).

23. Nana dyuknus f(z) = z + zZ Haiigure Im f(z).

IT cemecTp
1. Haiiure Bce coOCTBEHHBIE YUC/Ia MATPHUILHI
5 2
A= :
2 2
it KazKa0T0 COOCTBEHHOIO YMCJIa HAWANTEe OTBEYAIONIN eMy COOCTBEHHBIN BEKTOP W C/eJsaiiTe Mmpo-
BEPKY.

2. JIuueitnpiii oneparop A : Rz - Rz aeiicrByer no 3akony: A[x]=5-x. Haiiaure marpumy 31oro
oreparopa B bazuce 1i, j, k.

1 -3
3. Jokaxure, uro BekTop € = (3,—1) saBjsiercs cOOCTBEHHBIM Jis MaTpuibl A = [ 5 _7 ]

HaiiauTe orBevatoriee eMy coOCTBEHHOE YHCIIO.

4. IlpoBeanTe XapaKTepUCTUKY CHCTEMBI YpaBHEHUI

To + 213 = 0,
—-x1+3x3 = 2,

229 +4l’3 =3

5. B cucreme ypaBHeHuit
2x1 + 19 — w3+ x4+ 315 =0,

—SL’Q—Ig—I4+4JI5=O,
T3 —x4+3x5=0

3aBUCUMBIMA HEM3BECTHBIMU MOXKHO CUUTATH . .. (OTBeT 06oCcHYyiiTe).
6. lmeer qin cucrema ypaBHeHUI

2$1+$2—3l’3+1’4+3$5=0,
—$2—l’3—$4+4$5=0,

To+2x3—25=0

HeTpuBnasbHbie perienust? (OrBer obocuyiire). Eciu na, 10 yKazkure J1000€ HETPUBUAIBLHOE DEIIeHHe
9TOW CUCTEMBI.
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7. Haitaure npoussoauyio u auddepennnan dyukmuu y = xsin(5x?).

8. Haiimure rpaguent bynknun u(x,y) = y/dx? +y. Beraucaure ero 3nadenne B Touke M (0,1).

1 1 1
9. ¥aosaersopster jin dpyuruusa y(x) = §x4 - ng + 5332 ypapuenunto Yy’’’ = 3x — 27
1 0?
10. dama dyuxmusa u(zx,y) = T Haitnure a
0x0dy

11. dpnsiercst u byuxus f(z) = cos(3z + 6i) ananmtuaeckoii? Orper obocuyiire. Ecou ga, To
BBIYMCJINTE 3HAUEHWE TPOU3BOAHON JaHHON DYHKINN B TOUKe 2o = 1 — 27.

12. Jlan rpacduk dyukuuu f(r). YKaxkure IpOMEKYTOK, HA KOTOPOM BbIIIOJIHSIOTCS TPU YCJIOBHUSL:

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

5
13. 3uauenne GyHKIWMU y = VIt B TOUKe g+ AT MOXKHO BBIYUCIUTH 110 (POPMYJIE

1 4
1. /(o + Az)t = J/ah + i Az +o(LT) 3. (wo+ bx)t = /i + i Az +o(LT)
O xo O xo

4 1
2. /(o + Ax)t = /2 - ——= Az +o(Lx) 4. f(xo+ Ax)* = /2l — ——= Az +o(Lx)
53/xq 53/xq

14. Haifigure rouknu skcrpemyma dynknuu f(z) = 22/3 + 25/3,

15. OxapakrepusyiiTe BBIIYKJIOCTH I'pacdhuka HYHKIUA U €TI0 TOYKH Ieperunda

1
f(a:):1+a:2—1-:134.

16. Bpruameaure mwiomaab (GpUrypel, orpaHndeHHol muanamu: y = 22 + 1, y =2, z = 0.

1
(r-2)2(z+3)

17. Haiigure nepsoobpasuyto dyukuuu f(x) =
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18. MoKHO JIM TPUMEHUTh TIPH BBIYUCAECHUN JTaHHOTO mHTerpasa dopmyny Heiorona- Jleitbuaumna?
Otser obocuyiite. Ecn ga, TO BBIYHCIHTE UHTETPAJI.

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

19. Cpean jaHHBIX ypaBHEHUI HaliUTe YpaBHEHUE C PA3IEISIONUMUCS TIePEMEHHBIMU W 3aMUTITHTE
ero obIImee pelreHue.

3x? Oy —
a) zyy' =y +a/2? +dy? ) y' - 3$+y8:1 B) yln®y+yVr+1=0 r)y’=2y+x

20. Cpenu JTaHHBIX YpaBHEHHU HalijuTe JUHeHOe ypaBHEHHE W PeIuTe JJid Hero 3ajady Komn
y(0) = 1.

32 9 —
a) xyy' = y? + a2 + dy? 6)y'_x3x+y8=1 B) yln’y+y/Vr+1=0 r)y'zzz+z

21. O6muit uaTerpan auddepeHnnaaIbHOro ypaBHEeHHS —‘g = x dx uMmeeT BUT ...
Y

22. O6ee pemenne quddepeniuanbHoro ypasuenust y”’ = 3z — 2 umeer Buj (orBeT 000CHYiiTE):

1 1 1 1 C
1_y:§$4_§$3+c 2,y2§x4—§x3+71x2+0233+03
Lo 1 g Gy
3~?/:ﬂ$ —gEt 5T +Cox+Cy 4o y=at-23+Ca?+ Cox + Cs

23. VcraHoBHuTE COOTBETCTBHE MeXKIy AudepeHnualibHbiM ypaBHEHHEM W BUJIOM €ro 4acTHOI'O
pentenns:

a) y" +3y' +3y=T+Tz | 1. yun = Cox

6) y'+3y' =T+ 7Tx ‘ 2. yau = Cy + C1 22
‘ 3. yun = (Cy + Cr)x?
| 4. yun = Co+ Ch
| 5. yun = (Co + Cra)x

24. 3anumute obiree penrerue ypapaenud y” + 1y’ — 2y = 0.

IIT cemecTp

-2 3
1. Ilycrs /f flz,y)dxdy = /dm/f(x,y)dy. Toraa obsiacrb uHTErpupoBanus [ JIAHHOIO
D 21 2

HHTErpaJjia UMeeT BH/I
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1) TpeyronbHuKa
2) OKPYKHOCTH
3) KBaapaTa

4) npsiIMOyTOJIbHAKA

2. YeTaHOBUTE COOTBETCTBUE MeKAy JaHHBIMU WHTEeTrpaJlaMi U Ha3BaHUAMU U3 CIIUCKA:

1' f(x+y)dl; 110 KOHTypy L: x2+y2:9;
L
2. /f e""Ydxdy, D — durypa, orpanmdennas juauaymu r =0, =1, y=0, y=2;
D

3. /f rdydz + 2y dxdz + zdxdy, S — gactb mwiockocTu x +y + 3z —2 =0 B n1epBOM OKTaHTE.
5

a) Heompenenéuustit uarerpas 1) KpuBosmHeiHbIH WHTErPAI IEPBOrO pojia

6) OnpeneéHEbI HHTEIPAJT e) KpuoamHeitublii mHTErpas BTOPOro posaa
B) [IBoitHOl MHTErpa K) TToBepXHOCTHBIII WHTErpaJ EePBOTO pojia
r) TpoiiHoit uaTErpas 3) TToBepXHOCTHBIII HHTErpPaJ BTOPOTO POJIA.

3. Banummure NCXOOHOE COOTHOIIECHNE AJIA BBIYHCJICHHA pa6OTbI BEKTOPHOT'O II0JIA

x
f=yi+ —j
VY N

0 MePeMeIeHn o MATePUAIbHON TOUKY BI0Ih KpuBoi L: x = 2y% ot Toukun O(0,0), 10 Toukun B(8,2).

4. YcraHoBHTE COOTBETCTBUE MEXKJIy MHTerpaJaMu U UX Ha3BAHUSIMU:
a) Heompe e éHHbIi HHTErpAIT
6) OnpeeéHHbINH HHTEIPAJT
B) HecobcTreHHBIH MHTErpaJT IepBOro pojia
)

r) HecobcrBennsblit nHTErpasl BTOPOIro pojia

oo 1 5 00

2 2 2 2 2
1./—dx 2. f dr 3. / dr 4. f dx 5.f—dx
J 2 +4x+5 / 22 +4 x2+4 / x2+4 ) Va?+4

o0

dx
zlnz

5. Burauciure uaTerpaJ / WM YCTAHOBUTE €0 PACXOTMOCTD.

6. Boraucomre §1§ ﬂ
23(z-1)

OxapakTepusyiiTe METOIbI, HCIOJIH30BAHHBIE IPH BBIYUCICHHH.
|2|=0,3
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7. Haiiiure ¢ MOMOIIBIO BHIYETOB OPUTUHAJ JIJIT M300paZKeHU st

p?+3
F(p) =
8. Jlna m3obpazxKenus
p?+3
F(p) =

Hajiure opuruHas ¢ moMoIbio Pa3JioKeHnsd Ha dJIeMeHTapHble JTPOOu.

9. Banumure onepaTopHOE ypaBHEHHE I 331490

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

10. BamuimuTe omepaTOPHYIO CUCTEMY YpaBHEHUN JJId 3a/a9H

' =3r+y, (0)=2. y(0)=0
x(VU)=2, yU)=0.
Yy =-br -3y + 2,

11. Haitiinre n3odpazkeHue nHTErpaa;
t
f e”sin 27 dr.
0

12. BanwmuTte onepaTopHOE ypaBHEHUE IS 331491

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

o0 5 n
13. Cxoanrest i pag », (-1)"" (6) (orBer obocuyiite)? Ecau cxomurest, HARAUTE €ro CyMMY.
n=1

14. Boigeanre 9acTHIHYIO CYMMY H OCTATOK psijia (¢ 0O0CHOBAHMEM), MPH YCJIOBHH, 9TO BEJITUIHHA

octaTka He npesbimmaeT 0,01.
1 1 1

l-—+—-——+...
10 216 9360

15. YeraHOBUTE COOTBETCTBHE MEXKIY BUJIAME CXOTUMOCTH U DsIIAMMU:
a) AGCOJIOTHO CXOIUTCA

6) YCI0BHO CXOTUTCH

B) Pacxomures

o0 1 o0 n o0
1.n:1 CEnD 2. ;(—1) n 3%
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16. YkaxkuTte psaabl, KOTOpPbIe He SIBASIOTCS CTEITeHHBIMHU:

o

[eS) \3/5 )
n-3n ; Z nln(1+a:2) ; B) nz:;) 5nz 4 Z::

—(z+1)"

17. Haiinure 00aCTh CXOIUMOCTH Psiga U U300pas3suTe e Ha PUCYHKE:

& 1 . & (n+1)a™ (z - 2i)"
LYo ay 2L 5.2 el

n=1 n=1

T
18. Bamummure pazioxkenue dbyuknun f(z) = tgz B paa Teiiiopa mo crenensM (z - Z) Haiimure

HEe MeHee TPEX TEePBBIX WICHOB PA3/I0XKEHUHA, OTJUIHBIX OT HYJIsd. YKaKUTe U H300pa3uTe Ha PUCYHKE
0071aCTh CXOTUMOCTH MOJIYIEHHOTO PAIA.

19. Vkaxure o6iactb, B kotopoit dbyuknusa f(z) = In(5 + z) npencrasuma psimom Teitmopa 1o
CTEIICHAM Z.

20. Onpeesure KparHoCTb Hy/Ist 29 = 3 bynxuun f(2) = (1 - e*3)%.

21. Tano passoxenune dyukiuu B psij Teiiiopa 1o crenensm (x — 1). He upoBogs auddepeniu-
posanue, ykaxure f'(1).

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

22. YkaxuTe 06aCTh, B KOTOPOil pazioxkenue B psif Jlopana gamnoii dynkmun mo cremeram (z+8)
COJIEP2KUT U TJIABHYIO, U LIPABUJIbHYIO YaCTH.

1
1) = o)
i 2
23. YKzKHUTe XapakTep TOYKU z = —2 s dbyukuun  f(2) = %
z
1
24. Haitnure Res [COS —z= O].
z
627 — 23+
25. YKaxKuTe XapakTep TOUYKHU z = 0o jijis dbyHkimun f(z) = %
z
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KonTposabHbIie pabOThI 110 TeMaM:
I cemecTp

1. Asrebpa reoMeTpuIeCKHX BEKTOPOB;

2. Marpunni, onpenennrenn. @opmysiasr Kpamepa;

3. AHanuTmyeckasi TeOMeTPHs.

4. Kowmmaekcuble yncia u geiicteus Haa HuMH. Onepanun ¢ KOMIIEKCHBIME IHCJIAMHY;

5. BBenenue B anams;
IT cemecTp

1. duddepennuanbaoe ncInc/eHne;

2. luddepennuaabable ypaBHeHus mepBoro nopsjka. luddepennuaibiabie ypaBHEHHS BBICIIHX
HOPSIIKOB, TOIYCKAIOIINE TOHUKEHNE TOPSIIKA;

3. JluHeiiHas 3aBHCUMOCTD (HE3ABHCHUMOCTB) CHCTEM BEKTOPOB. PaHr mMarTpuiib;
4. Cucrembl JIMHEHHBIX aaredpanvecKux ypaBHEHUI;

5. JIunelHwIil onepaTop;
IIT cemecTp

1. TlpuaoxkeHusi oneparmoOHHOr0 UCUYNCIEHUSI;
2. Panmr;
3. NaTerpanabHoe uCYUCICHUE. DJIEMEHTHI TEOPHUH IT0JIs;

4. Bbruersl u uX TPUIOKEHUA.

Zemo-6apuanmot KOHMPOALOLHBLT PAOOM.

Tema: Anrebpa reoMeTpUIeCKUX BEKTOPOB

BapuanT gemo-1
Hano A(3;0;3), B(5;2;2), C(5;3;1), D(-1;5;5). Haiinure:
1. ¥rou (B rpagycax), obpazosaunbiii Bekropom BC ¢ ockio OZ;
2. IIppgCB;

3. Bricory nupamuast ABC D, onyuieHHyo U3 Bepiiuabl D.
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BapunanT nemo-2

Haro A(1;4;3), B(3;0;-1), C(3;1;-2), D(1;-2;0). Haitnure:
1. IIp,gBC;
2. Vroux (B rpajycax), obpazosanubiii sekropom BC ¢ ocsio OY;

3. Bricory mapaJuiesnenunejia, mocrpoennoro Ha pekropax AD + AC, AB, AD, eciu croponaMu
ocHOBaHUY aBIA0TCI BeKTopel AB u AD.

Bapmuanr gemo-3
Hawno A(3;4;4), B(5;0;0), C(5;1;-1), D(3;-2;1). Haitnure:
1. lIp,gBC;

2. Beicory AABC, ouymieHHy u3 Bepiiuabl D;

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

Tema: Marpunpr, onpegenntenn. Gopmysnsr Kpamepa.

Bapmuanr gemo-1

1(I11). BoraucauTh onpeieuTeb

-1 -1 7 1

4 1 2 -1

D= -3 04 1
1 10 3

2. Jokaxkwute, 9r0o cucTeMa uMmeer enumHcTBenHoe perrenue. (3T0). Heuspecrnoe x, Haiigure 10
dopmyiaam Kpamepa. BolnosinuTre mpoBepkKy.

ry + To - 71’3 - Ty = 6,
4[E1 + Xy + 2I3 - Ty = 0,
3331 - 45[’3 - Ty = 67

T1 + o + 3xy =

41

CornacoBaHa Ha noptane N2 16334



Tema: AHaIUTHYIECKAST TEOMETPHSI.

BapuanT gemo-1

1. Ha npomexyrke [0,+00) 3ajana dyHKnus, rpaduk KOTOPOii NPUBEIEH HA PUCYHKE. 3alUCATh
aHAJIUTUIECKOE BbIpazKeHue 3Toit (pyHkmnmuu.

Yy
| | | | |
3k,,L,,J,,,L 1 e
| | | | |
o
2 - T ——"rr———7T0 - " >""7">"7"77777
| | | | |
| | | | |
1 -4+ —— -
| | | | |
B
0 2 3/ 5 6 x
| | | | |
| | | | |
_1%77T777777 I
| | | | |
| | | | |
2F-—+-——-d——-F——4+———————————————— -
| | | | |
| | | | |
| | | | |

2. Ompeenure, Ipu Kakux 3Hadenusx a npsamas (a+2)x + (a? —9)y + 3a? - 8a + 5 = 0 mapasieabHa
ocu abcnuce. B oTBere yKayKuTe 3HAUCHHA @ U yPABHEHHE MPAMOIL.

3. Haiiaure miomaip TpeyroabHuKa, 06pa3s0BaHHOTO MPSMOil, npoxosiieii depe3 touku M (6;4)
u My(-3;16), u KOOPAUHATHBIMHA OCSMH.

4. 3anummure obiee ypaBHEHHe IIOCKOCTH, mpoxojsiieii depe3 Touku M (0;-5;0) u My(0;0;2) u
HnepreH/INKYAIpHOil TocKocTu x + 5y + 2z — 10 = 0. IlocTpoiiTe moMydeHHYIO TJIOCKOCTb.

5. lokazarh, 4TO MpAMBbIe

r=3t+7
Ll:{x;1:y+32:Z;5 0 Lyl y=2t+2
B z==-2t+1

JieZKaT B OJTHOM TIJIOCKOCTH M COCTAaBUTH YpaBHEHUE ITOH MI0CKOCTH.

Tema: Beenenue B aHaJus
Bapuanr gemo-1

1. UccemoBarh HA HENPEPBIBHOCTD AaHHyo (byHKuio. OxapakTepu30BaTh €€ TOYKH Pa3pPbhiBa.

sin(x + 1) .\ arctg (z - 2)

r?-1 /22— dx+4
42
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(581.PIT) B ormer BBOANTHL BCe TOYKHM pa3phiBa (CJIeBa HANMPABO), YKa3biBas CJIEJIOM 3a TOYKO THIT
paspsiBa (1;2;y).

.3
2. Boizie ABHYO 9aCTh GECKOHEYHO MasIoii a(x) sin’ (37)
. BbuiesuTh riiaBHy0 4acTh GecKOHeUHO MaJIoi a(x) =
(z+3)(V4+322-2)

npu x — 0. (071.PII)
B orBer BBecTu cuHavasia c, 3arem k.

Haiitu mpemesnt

z+3 2

z7-3
3hm(x_3)4ﬂ 4.mn(x_3)%7

a0\ 20— 7

Tema: TnddepennuaibHoe nCHUCICHIE

BapmuanT memo-1

1. Jana dyuxuus u = 23y — xy3 — 322. Haitpure:

a) (/101.PII) gradu w xoopauuarsr BekTopa gradu B Touke M(1,1,-1);

ou
6) (371) — B Touke M B HampasieHuu BekTopa a{2,-2,-1}.
aa ) )
2. K kakuMm u3 9eThIPpEX OCHOBHBIX KJIACCOB OTHOCATCH fAanuble pyukmun! Orer obocuyiite. Haii-
jgute auddepennuabl JaAHHbIX OYHKIUT:

/22 1+ 12
a) f(x) :x'arcsing; 6) f(z,y) = S
2 2y
y 0%z 0%z
3. okazkure, 4ro pyHKIMg 2 = arctg = yjoBjerBopger ypaBienuio —; + — = 0.
x dy?>  0x?

4. UccnenyiiTe (pyHKIMIO Ha aHAIUTHYHOCTH BCEMH BO3MOYKHBIME ClocobaMu. Fciam Kakoii-to u3
€rocobOB TPUMEHHThH CJIOXKHO (HEBO3MOYKHO), 00OCHYIiTe movemy.
z
2249

a) Re(z +22); )

5. Haitinure ¢ momortpio npasuia Jlonurasis:
3z
e -1 ) .4 . 1
a) lim ———; 6) lim xsin—; B) lim (2¢+z)""
z—0 arcsin 4z T 400 T 5400

BapuanT nemo-2

z+1

1. Hana dpyukius v = arctg i . Haitnure:

a) (CP2.PII) gradu u koopmuuatel BekTopa gradu B Touke A(1,2,-3);

6) (6T2) 9% 5 rouxe A B HanpassieHnn Bekropa a{3,0,-4}.
a
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2. K kakuM U3 9eThIpEX OCHOBHBIX KJIACCOB OTHOCATCA fAaHuble pyHKmuu! OTBer obocuyiite. Haii-
jgute quddepeHnuabl JAHHbIX OYHKITHN:

a) f(z,y) =Y, 6) f(t)=et”-i+sin®t-j+cos?t-k.
0z 0%z

3. Hokaxkure, yro MYHKIMSA z = yInx yIoBIeTBOpsieT ypaBHEHUID — — 1 - =
ox 0xdy

4. UccnenyiiTe MYHKNUIO HA aHAJUTUYHOCTD BCEMHU BO3MOXKHBIME crocobamu. Ecanm kKakoii-to u3
cIIocOOOB IPUMEHUTD CJIOXKHO (HEBO3MOYKHO), 060CHYiiTe MoYeMy:

a) Im(22 + 2); 6) sin(2z +1).
5. Haiiaure ¢ momotibio npaBmia Jlomurais:
— 2arct "
a) lim w; 6) lim ( S ); B) lim z1/n(e"-1),
a0 @3/T ] a-rf2\ctgxr 2cosx -0

Tema: uddepennuanbubie ypaBuenus nepsoro nopsjaka. Iuddepennuaibiubie ypaBHEHHS BBICIITHX
HOPSJIKOB, JIONYCKAIONNE TTIOHMKEHUE MTOPSIKa

BapuanT gemo-1

3adanue 1. Kakoe 3 TaHHBIX YpaBHEHUI J0MycKaeT TOHUzKeHUe TIopsiaka’? PemuTe 310 ypaBHeHne.

:L,y/// i y// _ \/E, xy/// +yl/ +yy/ - \/57 y(l) = 1’ y’(l) =7.

3adarue 2. He naxoas peleHus, onpeeanTe TUI KaxKaoro jauddepeHnuanbHOro ypasuenus. Pe-
[IATE YPaBHEHHE ¢ PA3/IeJISIONINMUCS IePEMEHHBIME, 3aTeM peruTe st Hero 3agady Kommu — y(0) = 1.

2
Ly=L 14200
xXr xXr
3y 2
2.y’+—y:—3
A xXr

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

4. \/3+y2+\/1—x2yy’:0
BapuanT gemo-2

3adanue 1. Kakoe 3 TaHHBIX YpaBHEHUI J0MycKaeT NOHUKeHUe TIopsiaka’ PemuTe 310 ypaBHeHNe.

y" + 4y +x =98y, y" =98y, y(1)=1, y'(1)=T.

3adarue 2. He Haxomst perienns, omnpeie/inTe THI KaxKa0ro audpepeHuajipHoro ypasuenus. Pe-

s
IMUTe JITHETHOe ypaBHeHue, 3aTeM peruTe i Hero 3aga4dy Komm ¢’ (5 =1.
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1. (€2 +5)dy + ye**dz =0

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

Tema: Jluneiinast 3aBHCHMOCTD (HE3aBHCHMOCTD) CHCTEM BEKTOPOB. PaHT MaTpHIlbl

Bapmuant memo-1

1. Taubl Bektopel a; = (1;1;2;0), as = (2;-3;-1;-5), az = (-4;2;-2;6), a4 = (3;-4;-1;7).
Mo:KHO JIH yTBEPXKIAATH, UTO

a) BEKTOp ag JIMHEHO BhIpazKaeTcsl 4epe3 BEeKTOPbl a; W as?

6) BeKTOp a4 JIMHEHHO BBIPAZKAETCS Yepe3 BEKTOPbl a; U as?

Bapuant memo-2

1. JlokazaTb, 9TO TPEThsd CTPOKA MATPHUILBI

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

ABJISETCS JIMHEITHOM KOMOMHAIMed nepBbIX JIBYX.

BapuaHnTt aemo-3

1. dBagiorcs U cTPOKK MATPHUIBI A JTHHEAHO 3aBHCUMBIMH?

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

Tema: Cucrembl JIMHEHHBIX aaredpandeckKux ypaBHEHU

BapuanT memo-1

1. UccnenyiiTe u pemure cucremy:

ry + Ddry — x3 + Ty + x5 = -3,
3r1 + xo + 3x3 + 3xy4 - 315 = -3,
—Xq + rs — Ty + 3.%'5 = 27
-1 + 2£L'2 - 2[L‘3 - Ty4 + 21‘5 = 0.

45
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2. UccniepyiiTe u perure CHCTEMY:

201 + x93 - w3 + 3x4 = 0
3[E1 - To — r3 + Ty = 0
r1 + 39 - x3 + bxy = 0
14y - 3xz9 — bazs + Txy = 0.
3. Uccnenyiite n pemmre CUCTEMY:
r1 + X9 — Txg — x4 = 6,
4:[,'1 + X9 + 2%3 - Ty = 0,
3371 - 4133 - Ty = 6,
r1 + X9 + 3ry =
BapmunanT gemo-2
1. Uccaenyiite u peniure cCUCTemy:
207, — 319 — X3 — x4 + 25
r1 — 2x9 + w13 - 3x4 + x5
45(71 + To — 325'3 + 51‘4 + 4I5
2x1 — 1029 + 6[E3 - 8ry + 21’5
2. UccnenyiiTe 1 pemmTe CUCTEMY:
2r, - o + X3 — 2zy + 3.175 =
Ty — 29 + T3 — X4 + X5 =
333’1 - 2%’2 - I3 - Ty + 2.’13‘5 =
3. UccnenyiiTe u penmmure CUCTEMY:
r1 + Ty — 3x3 + 214 = 3,
3x1 + dxy - 3x3 + 4dxy = T,
4%2 - r3 + 3[E4 = 2,
r, + To — 2[E3 + Ty =
BapuanT gemo-3
1. UccnenyiiTe u penure CUCTEMY:
201 — X9 + 3x3 — Ddry + s
45(,’1 + To — 6373 - Ty + 25(,’5
21‘1 - 41‘2 + 3[['3 - 14(1]4 + T
101‘1 + 31‘2 + 151’3 - 71‘4
46
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2. UccnenyiiTe n penmure CUCTEMY:

T — X + 23 — x4 = 1,
KT — T9 + r3 — T4 = O,
1 — T9 + 51‘3 - T4 = 4:,
Ty - X9 + 6x3 — x4 = O.
3. UccnenyiiTe m pemmTe CUCTEMY:
207 — 2x9 + 3x3 + 3x4 = b,
Ty - 25{}2 + 3$3 + 41‘4 = 4,
6xy — 13z + 1dbxs3 + 18x4 = 17,
3[E1 — 61’2 + 9$3 + 211’4 = 21

Tema: JInneltHbIlt omepaTop

BapmnanT memo-1
Jluneiinbiit onmeparop A meiicrByer B R3 - R3 110 3aK0HYy
Alx] = (41 — 5xg + 223,521 — Tx9 + 323,621 — 929 + 423),

rae x(x1, 29, r3) — npousBoabHbiil BekTop. (TA1.PII). Haiinure marpuiy A 3T0ro0 omneparopa B KaHO-
HUYecKoM Oasuce. HaiinuTe Bce cOOCTBeHHBIE YHC/Ia JAHHOTO ONepaTopa. I KaxKIoro coGCTBEHHOTO
YUCIa HAWAUTe 110 OJTHOMY OTBEYAIONIEMY €My COOCTBEHHOMY BEKTODPY. BBIOJIHUTE TPOBEPKY.

Bapuant memo-2
Jlunelinblit omepaTop A meiicrByer B R3 - R3 110 3aKOHY
Alx] = (4x1 — 229 + 223, 229 + 223, X9 + X3),

rae x(x1, g, r3) — MPOU3BOABHBI BekTOp U3 R3. (492.PII). Haiigure marpuiy A sroro omeparopa B
KaHoHHYeCcKoM Dasuce. Haiiaure Bce coOOCTBEHHBIE YHCJa JaHHOIO omeparopa. /s KazK1oro coocTBeH-
HOT'O 9HCJIa HAafiuTe 0 OJHOMY OTBEYAOIIEMY €My COOCTBEHHOMY BEKTOPY. BBIOJHUTE IIPOBEPKY.

BapuaHnt aemo-3
Jluneituoiit onmeparop A geiicreyer B R3 — R3 10 3aK0HY
Alx] = (4x1 + 5xg — Tx3, —229 + 423, 379 + 273),

rae x(x1, Ty, r3) — npousBosbHbA BekTOp. ([113.PII). Haiiaure Marpuiy A 910ro omneparopa B KaHO-
nudeckom Oaszuce. Haiijiure Bce cobcrBeHHbIE YKC/Ia JJAHHOTO oneparopa. Jljisi Kax10ro coOCTBEHHOTO
YUCJIa HAWAUTEe TI0 OJTHOMY OTBEYAIONIEMY €My COOCTBEHHOMY BEKTODPY. BBITIOJIHETE TTPOBEPKY.
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Tema: Tlputokenns: onepannoHHOTN0 UCINCIEHUS

Bapuanr gemo-1

1. Pemurs 3amauy Komu (omepaTopHbiM METOIOM ):
y" =9y =sin(t) - cos(t) , y(0) = =3, y'(0) = 2

2. Pemute 3amaqy Komm (omepaTopHbIM METOIOM ):

$'=3$+y :L‘(O)=2
y' =-br-3y+2 y(0)=0

3. Banumure cBepTKY f * g B BUJe WHTETPAIa U HAlauTe ee n300parKeHue:

f(t) =12, g(t) = sin(5¢)

Tema: Panpl.

Bapuanr gemo-1
1. NccaemoBarsh Ha CXOAUMOCTH CJIEIYIONINAE PsIJIbI:

< nl © (n+1\" o 1 i
1. —: 2 3. -1)"sin — .
Z n’ Z(2n+3) ’ HZ:I[( )" sin +2n2+3]

n=1 n=1 n

2. Haiitu obsacTh cXOAMMOCTH JAHHOTO Psijia U M300pa3uTh €€ Ha PUCYHKE.
% .n
0,5

3. Boraucauts npubinkénHo ¢ rounoctbio £ =0,001 [ cos(4a?)da.
0

Tema: InTerpajbl. DJeMEHTHI TEOPHH IOJIs.

Bapuanr gemo-1

1. Beraucsimre narerpadst. /s anagmntrndeckux QpyHKImi ncnob3yite dpopmyny Heorona-Jleii6-
HUTIA.

a) [ cos(2z +1)dz; L — orpesok npsmoii, mexxy Toukamu O(0,0), B(1,3).
L

6) fzIm zdz; L — |z|=2.
L
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2. Haiinnre moTOoK BekTOpHOTO TOJIsT f = 20 + xj + yk depe3 wactb miaockoctn 2x + 3y + 2 = 1,
PACHOJIOKEHHYIO B TIEPBOM OKTaHTe (Y — OCTPBIii).

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

4. Kakoil w3 JaHHBIX HHTErPAJIOB yJI00HEe BBIYUC/IATH B MOJAPHON cHCTeMe KOOpJAuHAT (OTBeT
obocuyiiTe)? Beraucanme 3T0T HHTErpaJL.

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

6) ff\/9—x2—y2dxdy, D — durypa 22 + % < x.
D

5. Berameanth moTok BeKTOopHOro moud f = 221+ 2y j + zk uepes mosepxuocts: 2z = 22 + 92, z = 1.

Tema: Bpraerbl 1 WX NPUIOKEHUS

Bapuanr gemo-1

1. Perure 3amaqy Komm (omeparopubiv MeTogom). OpuriHAT HARIUTE ¢ MOMOIIHIO BBIYETOB.
y" =9y = sin(t) - cos(t) , y(0) =-3 , 3'(0) =2

2. Pemutsh 3aa41y Komm (oneparopabiM MeToioM). OpUruHA HafiiuTe ¢ MOMOIIBIO BBIYETOB.

gjlzgx-l-y .2?(0)22
y'=-br-3y+2 y(0)=0

3. Burc [‘"’ 1200 dz
. bIUUCJ/IUTH .
Jo(22+9) (2?2 +4)?

BrimmostHeHe MHAWBUIYATBHOTO 33 JAaHUS 110 TEMAM:
I cemectp

1. OcuoBuble 3eMeHTapHble (DYHKIHH.
2. Kpusble BTOpOro mopsijika,;
IT cemecTp
1. UccnenoBanue byHKINY;
2. llpuio:keHus: onpenaeIEHHOIO HHTErPaJa;

3. Jluneitabie nudpdepennuanbabie YpaBHEHHS MOPSIIKA 1;

4. Jluneiinble n KBaJApaTudHble (POPMBI. KpuBBIE BTOPOTO MOPSIIKA.
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IIT cemecTp

1. CnekTpaJbHBINl aHATH3 TPIMOYTOJBHOTO UMITYIBCA;
2. CuekTpaJibHBIH aHAIN3 MEPUOIUICCKON MOCTETOBATETHHOCTH MPIMOYTOTBHBIX UMITY.THCOB.

3. DyieMeHTHI Oy/1eBOI aJreOPhl, MATEMATHIECKON JIOTHKH. Te0prs KOHEIHBIX aBTOMATOB.

N

. Teopus rpados.

Tema: Kpusbie BTOpOro mopsiika.
Bapuanr gemo-1

1. Jana kpusag 922 + 25y% — 18z — 150y + 9 = 0.
1. JToka3arb, 4TO 3Ta KpUBasd — SJLIMUIIC.
2(021.B7). Haiitu KOOpJHHATHI TIEHTPA €0 CUMMETDHH.
3(631.B7). Haiitu ero 6oJbliy0 1 Malyto MOJYOCH.
4(C91). Banucarp ypasHerne (HOKaJILHONR OCH.
5. [locTpouTh JAHHYIO KPUBYIO.

2. Hana kpusast x2 — 10x + 2y + 25 = 0.
1. JlokazaTb, 4T0 jaHHasg KpuBasg — napadoJia.
2(C11.B7). Haiitu KOOpAHHATEI €€ BEPIITHHDI.
3(221). Haiitu 3HaueHune e mapamerpa p.
4(CII1.B7). Banucarb ypaBHeHHE €€ OCH CHMMETDUH.
5. [locTponTh HaHHYIO HapaboLy.

Tema: Vccaenopanue OyHKIUNA

BapmnanT nemo-1

OxapakTepu3oBaTh janHOoe oToOpazkeHnue. [IpoBecTu moHOe mccaeqoBaHUe MOJYJIS W apryMeHTa
nannoit dbyukmuu. Ilpumevarnue: j — crapgapraoe 0003HAYEHHE MHUMON €TUHUIIBI B PAJTUOTEXHU I~

CKHUX Jgucruminaax, w € (0, +o00).
2(w) =10 + jw- 1074,

Tema: Tlputoxkenns: onpene€HHOrNO WHTETrpaJIa

Bapuanr gemo-1

1. @urypa D orpanndeHa KpUBLIMU
y=a', y=+r

a) nzobpasure durypy D Ha pHCYHKE;
0) mosicCHATE, MOYKHO Ji cuuTarh D mpocteitmeil obaactbio I Tuna; mpocreitieii obnactoio 11 Tumna;
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B) HaiianTe Ioma s Gurypsr D (ecanm MOXKHO, TO IABYMsl criocobamn).

2. Beruucnure namHy JAyru KpUBOil

{sz(t—sint), 0<t

IN

m
y=2(1-cost), 2

Jlonoanumenvroe 3adanue: n3obpas3uTe JAHHYIO KPUBYIO Ha PUCYHKE.

Tema: Jluneiitnvle n KBajapaTuaabie (bopMbl. KpuBbIe BTOPOTO MOPAIKA.

BapmanT memo-1

1. Jana kpuBas 1522 — 20xy — 70x + 20y + 135 = 0.
1. JTokazaTb, 4TO 3Ta KpuBasg — rumepboia.
2(TTP1.B7). Haiitn KoopAuHATHI €€ 1eHTPa CHMMETPHH.
3(6P1.B7). HaiiTu JeiicTBUTENbHYIO U MHUMYIO HOJIYOCH.
4(ATI1.B7). 3anucarp obiiee ypaBaerne hbOKaIbHON OCH.
5. [TocTpouTh JAHHYIO IHIEPOOITY.

Tembl 1ab0paTOPHBIX PaAbOT: HE MPEJTYCMOTPEHDI.

Tembl AJg caMOCTOATENbHON PadbOTHI:

1. Dnemenrapubie GyHKIUY;

2. Komiutekcubie unc/ia u geificTBUsT HAJl HUMM;

3. Maremarudeckue CTPyKTYpPBHI;

4. EBKIMJIOBBI TPOCTPAHCTBA;

5. Anrebpa reoMeTpuIecKUX BEKTOPOB.

6. IIpexen nmocienosarenbroctTu. [Ipemesn dyuxunm;

7. UccnenoBanue GpyHKIUH;

8. Huddepennuan dyuknuu. Ilpumenenne nuddepennuaia B npubIUKEHHBIX BbIYUCICHUIX.

9. O6bikHOBeHHBIE I EepeHITNAIbHbIE YPABHEHUs TIEPBOI0 MOPSLIKA;
10. Jluneitnpie quddepennuaibabie YpaBHEHUS MOPIIKa 1}
11. IIpuaoKeHHs OIEpaIlMOHHOIO UCYHCJICHUS;
12. IIpeobpazoBanue Pypbe;

13. Panet Oypre.
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TeMBbl KypCOBOTO ITPOEKTA: He ITPEeyCMOTPEH.
TeMbl KOIJTOKBUYMA: KOJJIOKBAYM MTPOBOAUTCS 10 SK3aMEHAIIMOHHBIM BOITPOCAM.
Tembl JoMAaITHUX 3adaHUii: JOMAaITHIE 33 IaHis BLLIAIOTCI 10 BCEM pa3JesiaM IUCIIAILIAHEI.

Tembl ceMuHaApPOB:
1. Ausirebpa reoMeTpuIeCKHX BEKTOPOB;
2. llpamag. ITmockocTb;
3. Ocuosubie s1ementapubie Gyukiun. [Ipegesr dynknum;

4. Tlongarue muddepennupyemoit pyuxmuu. nddepeHinuaibl 1 uX TpUMEHEHUE B ITPUOJIMKEHHBIX
BBIUNCTIEHUSX;

5. Maremarudeckue CTpyKTypbl;

6. EBKJINJIOBBI IIPOCTPAHCTBA;

7. Narerpan 1o muoroobpasuio (durype).

8. Merpuyeckne n JimHeiiHbIe HODMUPOBAHHBIE TTPOCTPAHCTRA;

9. IlpeobpazoBanue Pypne. Psaasr Oyphe.

9K3aMeHaD;I/IOHHbIe BOIIPDOCHI:
I cemecTp

1. JlaiiTe onpemenenne MaTpuiibl pa3Mepa m x n. Kak npuMeHsiin MaTpHUILI B TaHHOM Kypce?

2. JlaiiTe onpeneneHnd KBaJApaTHON, TPeYTOJbHOMN, TMaroHaJIbHON, e TUHIIHON W TpalelnenIaabHOM’
MAaTPHII.

3. Onurure OMEpPanui0 TPAHCHIOHUPOBAHUS MATPUIIHI.

4. JIg KaKuX MaTpHI] BBOJUTCS HOHATHE onpeenTesis! Kak IpuMeHsiin onpee/IuTe/Id B JAHHOM
Kypce?

5. B kakux ciydasgx yao0HO BBIYUCISTH OMPEIE/TUTEh 10 OMDEeIeTeHIIO !
6. OnummTe BEIYUCTIEHHE OPEIEJUTEN NOPIIKa 2 MO ONpeIeTeHuIO.

7. Onuiure BLIYUCIEHHE OIPEIEJUTEIA MOPSIIKa 3 HO ONPEeIETeHHUIO.

8. CdopmyaupyiiTe cBoicTBa OIpeIe/IUTEIEN.

9. Haiite onpenenenne mMunopa M;;. ChopmMyaupyiite TeopeMy O CBA3M MHHOPA U aJreOpandeckoro
JIOTIO/THEHUS.

10. Onuimure BBIYHCIEHHE ONPEIETUTENs TOPSAIKA 1 METOJOM DA3JIOKEHUS MO JIEMEHTAM CTPOKH
(cTonb1A).
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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.

Haiite onpeesienne reomerpudeckoro sekropa AB, ero moynst [AB| w HyeBoro BekTopa.
Kak omnpemensiercs onepalius CJI0KEHUsS] TeOMETPHIECKIX BEKTOPOB a1 + g, a; +as+az+...+a,”?
Kak onpenesnsieTcst onmeparust yMHOYKeHNHsT BEKTOpa Ha dncyao?! Eé reomerpudecKuii CMBIC.

aiiTe omnpejieieHne KOJLJIMHEAPHBIX BEKTOPOB. Kak, 3Has KOOPJAMHATHI JIBYyX BEKTOPOB, OLpE/ie-
JINTH KOJIJTMHEAPHBI OHU WU HET?

Kakast cucrema BEKTOPOB HA3BIBAETCS KOMILTIAHAPHON?

[Tonsttue jJeKapToOBOi CUCTEMBI KOOPAMHAT. KaK HA3LIBAIOT OCH B JIEKAPTOBOH CHCTEME KOODIMHAT
(BYMepHBIi 1 TPEXMepHBI crydaii)?

[TousiTue pajmyca-BeKTOpa TOYKU M KOOPJAMHAT TOYKU. Kak HalTH KOOPJIMHATHI BEKTOPA, 3HAsI
KOOPJIMHATHI €r0 KOHIA W Hadaja’

Kak maiiTn KoopauHaThl cepeauHbl orpe3ka AB Ha IJIOCKOCTH W B TPEXMEPHOM IPOCTPAHCTBE?

[TonsTHe TPOEKIMN TOYKH Ha OCH W MPOEKITNH BEKTOpa Ha OCh. eMy paBHA TPOEKITH BEKTOPA
AB Ha ocb e, eciu (ABle) = o7

Jaiire onpejesienne CKaJasipHOIO IPOU3BEIEHUSI NT€OMETPUIECKUX BEeKTOpOoB. Ero cpoiicrsa.

Kak y3HATh, HCHOJIB3Ysl CKAJISPHOE MPOM3BEJIEHNe, KAaKo# yrosi (IpsMoil, TYIO# WU OCTPHIi)
00pa3yroT BeKTOPHL a u b?

Bamumure (HOPMYIIBI BHIUACICHHS CKATSIPHOTO npon3Beaenus (a,b), ecum n3BeCTHB TeKAPTOBLI
KOOP/IMHATHI BEKTOPOB a u b7

Kak, ucrosib3ys nmonsiTue CKaJisipHOrO IPOU3BE/IeHUs], HAWTH JIJIMHY BEKTOPA U PACCTOSTHHE MEZK LY
JIBYMST TOYKAMUT !

Kaxk naiitu IIp,b, cos(ajb)?

JlaiiTe onpeneeHne HAMPABISIONINX KOCHHYCOB BeKTopa. Kak ux maitu?

[TonsiTre opra BekTOpa. Kak HallTH KOOpAMHATEHI OpTa BEKTOpa?

[TonsiTHe MpaBoit M JeBOU CBA3KM JIBYX BEKTOPOB. [loHaTHE JeBOW U nmpaBoit TPOUKH BEKTOPOB.
JlaiiTe omnpejesieHre BEKTOPHOIO IPOU3BEICHAA [eOMETPUIECKIX BEKTOPOB & 1 b.

CroiicTBa BEKTOPHOTO PON3BE/ICHUSI.

Teomerpuaeckuit cmbica |[a, b]|.

@opmysia BBIYHCICHUS BEKTOPHOI'O MPOU3BEICHN, €CJIU M3BECTHBI JIEKAPTOBBI KOOPIUHATHI BEK-
TOPOB.

Kaxk onpesieiurh HallpaBjieHne BeKTOpa € = [a, b], eciin HanpapieHusi BEKTOPOB @ U b u3BeCTHBI?
JlaiiTe onpejesieHre CMEIaHHOTO TPOU3BEJICHUS TPEX BEKTOPOB.

Teomerpuueckuii cmbica |(a, b, c)|, u 3uaxa (a, b, c).
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35.

36.

37.

38.
39.
40.
41.
42.

43.

44.

45.
46.

47.

48.

49.

20.

ol.

o2.

93.

o4.

99.

Kak y3uaTh KoMILIaHApHA TPOitKa BEKTOPOB (&, b, €) WIn HeT, UCHO/IB3Ys MOHSITHE CMEIIAHHOTO
HpPOU3BeIeHUSI?

PopMmysia BbIYUCACHHUS CMEITIAHHOI'O IPOU3BE/IEHUSI BEKTOPOB 110 UX U3BECTHBIM JIEKAPTOBBIM KO-
OPJIMHATAM.

[lTonsgrue dbyuknuu f : X € R, - Y ¢ R,,. Tepmunsl, cBg3annble ¢ nougrueM dyHknun. Kax
HA3bIBAIOT MHOKecTBa X 1 Y7

Oxapakrepu3syiiTe 4eTbipe KJjaacca QpyHKIII (B 3aBUCAMOCTH OT 3HAYEHUN M, n)

Onpenenenne guHeiiHoro omeparopa A: R, > R,,.

Kak crpourcs marpuia jguneitnoro oneparopa A : R, - R,,7

Kaxk naiitn koopauuaThl BeKTOpa A[X], 3Has marpuily oneparopa A: R, - R,,?

SanumuTe MaTpUIBl TuHeHHBIX oneparopoB A: Ry - R, A:R, > R\, A: Ry - R,, A:R, > R,.

ajiTe onpejiesieHne KOMIO3UITUNH JIBYX JIMHEHHBIX OmepaTopoB. Kak HAHTH MaTPUILy KOMIIO3UITUN
JIBYX JINHEITHBIX OIepaTopoB?

Banumure obmuii B auHeliHoil dopmbr st R, (B wactrocTu, npu n = 2, n = 3). Marpuna
JIMHEIHOW (POPMBI.

Sanumiure ooONUil BUJL KBaAPATUIHON hopMbl Iipu n = 2, n = 3. Marpuna KBaJpaTuaHoi (popMBbI.

JlafiTe onpenenenne ypaBHeHU MIJIOCKON KPUBOH OTHOCHTEIHHO JIEKAPTOBOM CUCTEMBI KOOPIUHAT.
Kakue kpuBble nu3ydens B JaHHOM Kypce?

JlajiTe ompejiesieHHe OKPYKHOCTU. JalHUIINTE YpPaBHEHHE OKPYKHOCTHU pajinyca [ ¢ meHTpoMm B
Havase KOOPJIUHAT U B TOUKe (Xq,Yo)-

SanummTe napaMeTpuIecKne yPaBHEHUST OKPYKHOCTH.

OxapakTepusyiiTe 1 n300pasnuTe Ha PUCYHKE MpsSMble Ha IJTOCKOCTH, 33 JaHHBIE€ HEIIOJTHBIMI YPaB-
Heauavu: =0, y=0, x=C, y=C, Ax + By =0.

Banumnure ypaBHeHHE MIPAMOM, IPOXOIAIIEH dYepe3 ABe JAHHBIE TOUYKH HA IJIOCKOCTH.

Sanuniure ypaBHeHHE HPIMOil ¢ yIJIOBBIM KO3MDDUImEeHTOM, oXapakTepusyiite ero Koadgpuinen-
THI.

Kak oxapakrepu3oBarh B3aUMHOE PACHOJIOKEHUE JIBYX MPAMbIX

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

Kak oxapakTepn30BaTh B3aUMHOE PACTIOJI0KEeHTE Ha MJIOCKOCTH JABYX IMPAMBIX, €CJIU U3BECTHHI UX
HAITPABJSIONIAE BEKTOPHI?

[Tonsgrue kpuosimHeiHbIX KoOpAnHAT. Ha30BUTE M3ydeHHBIE CUCTEMbl KPUBOJIUHEHHBIX KOOPIH-
HAT Ha IJIOCKOCTH W B IPOCTPAHCTBE.

Onumrure IIOJIAPHYIO CUCTEMY KOOPJAHHAT. KOOpﬂHHaTHBIe JIMHUHN HOﬂHpHOﬁ CHCTEMBI.
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96.
57.
28.

59.

60.

61.

62.

63.

64.
65.
66.
67.
68.

69.
70.
71.
72.
73.

74.

7.
76.

77.

78.

Banummre (osyante) GOPMYJIBI, BHIPAasKAOIINe TeKAPTOBBI KOOPIMHATH TOUYKH Yepe3 MOJIsPHBIE.
Sanumure HOPMYIIBI, BBIPAYKAIONINE MOJISPHBIE KOOPJANHATH TOYKH Yepe3 JIeKapTOBHI.

aiiTe onpejesenne aauICa. SANUAIIUTE KAHOHHIECKOe ypaBHenue 3juiniica. O0bsacHuTe BIOOD
JIEKAPTOBOI cUCTEeMBI KOOpAUHAT. V300pa3uTe 3/LIUINC HA PUCYHKE.

JaiiTe omnpeje/ienue rumnepOObl. alUIIATe KAHOHUYECKOEe ypaBHeHHe rurnepbosibl. M3006pasuTe
runepbo/y HA PUCYHKE.

Jlaiite onpeenenne napabosibl. 3anummmTe KAHOHNYIECKOe ypaBHeHue mapaboibl. 1306pasuTe ma-
pabosy Ha pUCYHKeE.

SanumuTe HemoJHbIe YpaBHEeHHS II0CKocTel. Kak pacmo/ioKeHbl II0CKOCTH, KOTOPbIe OHU OIIpe-
Jiesstior?

SanumuTe B BEKTOPHON 1 KoopuHaTHO# popmax obiiee ypaBHeHue IJI0ocKocT. OxapakTepu3syii-
Te ero Ko3hUIreHTsHI.

3anumnimre B BEKTOPHON M KOOPAMHATHON (pOpMax ypaBHEHHE ILJIOCKOCTH IO JBYM HAIPABJISIO-
UM BEKTOPaM W TOYKE.

Kak 3anucarh ypaBHeHHE ILJIOCKOCTH IO TPEM TOUYKAM?!

Kak oxapakrepu3oBarh B3anMHOE PACIIOIOKEHHUE JIBYX ILJIOCKOCTEH?
YVKakurte crocoObl 3ajaHus KPUBOH B TPOCTPAHCTRE.
[TapameTpudecknue ypaBHEHHS MPSAMON B MTPOCTPAHCTBE.

Ob6mue ypapHeHus npsiMoit B mpocTpaHcTBe. Kak m3 HUX ONpPeNe/nTh HAMPAB/ISIONUI BEKTOD
PSIMOTi !

SanumuTe ypaBHEHHUS MPSIMOI 110 JIBYM TOYKAM B IPOCTPAHCTBE.

Kak oxapakrepn3oBarh B3aUMHOE PACIIOIOKEHHUE JIBYX HMPAMBIX B IPOCTPAHCTBE?
MHO)kecTBO KOMILIEKCHBIX unces. [longaTne KomiLtekcHOTO uncaa. MAEIMBIE ucia.
[TonsiTHe KOpHA MHOTOUYIeHA. KoIndaecTBO KOpHe MHOTOYIEHA CTEITeHH! 1.

Pazjioxkenne Ha MHOXKUTE/JM MHOINOYJIEHA CTEIMEHW N C BEIECTBEHHBIMH KO3(dduimenramu. Xa-
pPaKTepUCTUKa KOPHEll 3TOr0 MHOTOUJIEHA.

Aunrebpanmdeckas popma IpeacTaBIeHnsd KOMILIEKCHBIX duces. Kak BBOIUTCsS onmeparus CJaIozKe-
HUAS KOMILIEKCHBIX 9HCEJI!

Kak BBOAATCS onepamnun yMHOKEHUsT W JeIeHns KOMILIEKCHBIX Jhces B ajarebpandeckoii ¢popme?

KomMmiutekcHnas miockocTh. M300pazkeHne KOMILIEKCHBIX 9HCeN B aiaredbpandeckoii (¢popMe Ha IJI10C-
KOCTH.

ConpsizKéHHbIE KOMILIEKCHBIE YUC/Ia B aJrebpandeckoil 1 TPUTOHOMETPHYECKOi (MoKa3aTe bHOil)
dopmax.

L[aﬁTe omnpenesieHue MOAyJid, IJIaBHOI'O 3HAYCHUA apPI'YMEHTa U apTr'yMeHTa KOMILJIEKCHOT'O YHUC/Ia.
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79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

Kaxk waittu |z|, arg(z), ecau 3agano uncyio z B aarebpandeckoit ¢popme?

Tpuronomerpudeckas U nokasarejbHas (POPMbI 3alIUCH KOMILIEKCHOTO 4dncja. Kak n3odpa3urn
Ha TJIOCKOCTH KOMILJIEKCHBIE YHCJa B TPHTOHOMETPUYECKOil (mokasaresbHoil) dpopmax?

Cdopmyupyiite (Jokazkure) TeopeMy 00 YMHOKEHUN U JICJICHUM KOMIIEKCHBIX YHCEJI, 3allUCaH-
HBIX B TPUTOHOMETPUYECKON U MOKa3aTe bHOi (popmax.

Haiire onpenenenne /2. 3amamure GhoOpMysTy JJid OTHICKaHUA /2.

[IpuBenuTe mpuMepbl KPUBLIX U (DUIYD HA KOMILIEKCHO MIOCKOCTH (3alicaTh ypaBHEHUs, H300-
pasuth Ha pucyrke). OKPYKHOCTH HA KOMILIEKCHOM ILIOCKOCTH.

Omnurure, KaK BBOJAUTCS CUMBOJI 00 HA, KOMILIEKCHON miockocTn. OKPecTHOCTH OGECKOHETHO y/1a-
JIEHHON TOYKM (3alHMcaTh B BUJE HEPABEHCTBA, U300PAa3UTh HA PUCYHKE).

Kak BBOOUTCS omepaius e* 1/ KOMILIEKCHBIX 3HaYeHnii 27

Haiite omnpeesenne sorapudMa KOMILIEKCHOTO dncaa. 3amummre (moayunte) hbOpMyIIy JIJIs ero
BbIunc/ieHus. [J1aBHOe 3HavyeHue Jiorapudma KOMILJIEKCHOI'O YHUCIA.

Kaxk BBOJISITCS Omepanuu sin z, cos z, tg z, ctg z, sh z, ch z mug KoMIIeKCHBIX 27
Banummure dhopmyast sin(ix), cos(iz) mast aeiicrurensabix x. Kak onn noayduens?

Hajite onpeje/ienne (pyHKIIMU KOMILIEKCHOH nepementoii z. [lokaxure, 4To 3ajanue QpyHKIUT
f(2) cBogures k 3amanuto aByx Gyuxmuii U(x,y), V(z,y) Ha kakoM-Huby b IpuMepe.

Oummure KJaacc OCHOBHBIX 3JIeMEHTApHbIX (PyHKiuii. [Iist Kaxk10if 3 OCHOBHbBIX 3JIEMEHTAPHbBIX
dbyuxmii Tpebyercss NPOBOAUTH XaPaKTEPUCTHKY IO IMJIAHy HCCAEA0BaHUsS (DYHKIUH U CTPOHUTH
rpacduk (a, b, ¢ — mefcTBUTEbHBIE YHCTA).

1. f(z)=az+b 2. f(z)=ax?+bz+c 3. f(x)=aa’

4 fl2)=2 5. f(x) = \a 6. f(z) = /z

7. f(z) = cosz 8. f(z) =sinx 9. f(z) =tga

10. f(z) = ctgx 11. f(z) = arccos x 12. f(z) = arcsin
13. f(z) =arctgr  14. f(z) = arcctga 15. f(z) = a

16. f(x) = e 17. f(z) =chz 18. f(z) =shz
19. f(z) =log, = 20. f(z) =lgx 21. f(z) =Inx

Oxapakrepusyiite muoxkectsa N, Z, Q, R, C. [logcuure, KaKkue 4ucjia Ha3bIBAIOT PAIMOHAIbHbBI-
MU, HPPAIMOHAJbHEIME. B 4éM 3aK/II09ar0TCsI CBOHCTBA HENPEPBHIBHOCTH, IIOTHOCTH H YIIOPSLIO-
YEHHOCTH MHOYKECTBA IeiCTBUTE/IbHBIX UHCET!
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93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

CdopmyaupyiiTe MOHATHS OIPAHHYEHHOTO MHOYKECTBA, HEOTPAHUYEHHOTO MHOMKeCTBa. CHMBOJIBI
00, —00, +00. Omepaluu ¢ CUMBOJIAME 00, —00, +00. JAlWIINTe B BUJe HEPABEHCTB: T € (a,+00),
x € [a,+00), x € (—00,a), x € (—00,a], KAXKIABI U3 YKA3AHHBIX MPOMEXKYTKOB H300pa3uTe Ha
YUCJIOBOA OCH.

[Tonstue dbyuknuu f: X € R, - Y € R,,. Kak omucarb objiacTh olnpejeeHus U 00J1acTh 3HaUe-
HUA (DYHKIUU TPU PA3InIHbIX 3HaueHuax m u n? (MoxkHO orBeTuTh Ha npumepe m = 1,2,3 u
n = 1,2,3). Tlonsrue rpaduxa bysxmun. B Kakux caydagx mMeeT CMBICT MOBOPHTH O rpaduke

byHKIIMNI?

Oxapakrepusyiite dervipe Kjaacca ¢pyukmuii f : X € R, - Y € R, upn pa3andHbIX 3HAYEHH-
ax m u n. Js KaxI0ro Kaacca NpuBeanTe npumep (peKoMeHayeM B3sTh (DYyHKIMH U3 IPYTHX
JUCTAIUIAH, 9TO0bI y TpUMepa ObLIT HPAKTHYECKHUH CMBICT).

JlaiiTe onpejesieHre U NPUBEIATE MPUMEPHI MOHOTOHHO yOBIBAIOIIEH, MOHOTOHHO BO3pacTaloNieit
dyHKIHI.

JlaiiTe onpejie/ienre u IPpUBEAUTE IPUMEPDI YeTHO, HedeTHON (pyuKnuit u pyHKIUN 00IIEro BU/IA;
ePUOINYECKONl (DYHKIUN.

JaiiTe onpejie/ienre U IPUBEUTE NPUMEPDHI (DYHKIMI: OTPAHUYEHHON|, HEOTPAHUYEHHON; OrpaHu-
YEHHOH CBepXy, HEOPAHUYEHHONH CBepXy; OIPAaHUYCHHON CHU3Y, HEOIDAHUYEHHONU CHU3Y.

Haiite onpejesenne HYHKIUU KOMILIEKCHOrO nepeMmennoro. [lokaxkure, uro 3ajanue pyHKIUU
f(2) cBomuTCa K 3amanui0 ABYX (DYHKIUIH JABYX BEIECTBEHHBIX MEPEMEHHBIX Ha KaKOM-HUOY/Ib

npuMepe.

Haiite oupenenenne komnosunuu pyukiuii. [IpuBegure npumepnl. Kak naiitu obnacts onpe/ie-
JIEHUsI CJIOYKHON (pyHKIHN?

[Tousitue obparnoit pyukiuu. B Kakux ciaydasx s jgaHHoil MYHKIHU MOKeT ObITh BBeJeHa
obparnas dyukius’? [IpuBeanre npumeps 0OpaTHBIX DYyHKITHIL.

[Tonsgrue nocaenoBaresbuocT. Buibl nocjieposaresibuocreil. [pusejure npuMepbl Ync/j0BOR 1
BEKTOPHOHN MOCEI0BATEAbHOCTENA.

Jaiite onpejesenne okpecTHOCTH KOHEUHON Touku o B R. Chopmysupyiite moHITHST OIHOCTO-
pourmx okpectHocteit B R. Okpecraoctn Geckoneuno ymanéuuoit Touku B R. OxpecTHOCTH KO-

HEJHOI 1 OECKOHEYHO yIaéHHOi Touek B Ry n Rj.

[TonsgTug BHyTpeHHEH W I'DAHUYHON TOYKHM MHOYXKECTBA, 'PAHUIIBI MHOXKECTBA, OTKPBITOIO U 3a-
MKHYTOT'O MHOYKECTB.

[Tonsgrue npepenbuoit Toukn muozkecrsa. [lpejgenbabie Toukn B N u R.

Onpenesenne npejena MOCIeI0BATETLHOCTH. UeM pa3nndalorcs omnpeaesaeHus s IUCJI0BOH 1
BEKTOPHOM ITOC/IE10BATEIBHOCTEH?

CdopmynupyiiTe TeopeMy o mpejese BeKTOPHOI moceoBaTe/ IbHOCTH. TeopeMbl 0 mpejiesie KOM-
TIJIEKCHOM TOCT€e/I0BATETHbHOCTH.
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108.
109.

110.

111.
112.

113.

114.

115.

116.

117.
118.
119.
120.
121.
122.

123.

JlaiiTe onpejiesieHust Ha S3bIKe OKPECTHOCTEH U HEPABEHCTRB, MPUBEIUTE PUCYHOK JIJIsT MTOHSTHIL:

1. lim f(z)=A 2. limof(x):A 3. limof(x):A
T—=>T0 r—>T0— =T+

4. lim f(x)=-o00 5. lim f(x) = +o0 6. lim 0f(x) =-00
T—>X0 T—=>T0o T—=>To—

7. lim f(x)=-o00 8. lim f(x)=+00 9. lim f(x)=+00

x—>x0+0 x—>x0—0 r—>x0+0
10. lim f(z)=A 11. lir+n flx)=A 12. lim f(z) = —oo

13. lim f(x)=-o0 14. lim f(z) = +oo 15. lim f(x)=+o0

Haiire onpeaesenne npeena dyukuun f(2) upu z - 2.

Haiite onpejenenne Henpepbipaoil pyukiuun f(z). Chopmynupyiite Teopemy 0 HENPEPHIBHOCTH
bynknun f(2).

CdopmynupyiiTe Teopemy o mpejese BeKTOpHON ¢yHKIuU. TeopeMbl 0 mpesese KOMILIEKCHON
(PYHKIIMN KOMILIEKCHOI'O apr'yMeHTA.

CdopmynupyiiTe TeopeMy O CBS3U Tpejesia ¢ OHOCTOPOHHUMU TIPeIe/TaMu.
CdopmynupyiiTe Tpu onpe/ie/leHEs HENPEePbIBHON (DYHKIME B TOUYKE Xg.

Teopema 0 HeNpPepPBIBHOCTH CYMMBbI, TPOU3BeAeHUA 1 JacTHOTO byHKIMHA. ChopMmyaupyite Teo-
pPeMbI O HENPEPBIBHOCTU CJAOZKHON (PYHKIIMU, OCHOBHBIX 3JI€MEHTAPHBIX (PYHKIIHII.

[Tpurenure Knaccupukanuo Touek paspoiBa pyukmun: f: X CR - Y cR.

Haiite onpejesienus 6ecKOHEYHO MaJjoit u Geckonedno Gombmoil ¢gpyukmuit. [IpuBeaure npume-
pPbl OECKOHEYHO MaJIbIX U OECKOHEYHO OOJIBIINX (DYHKIUN B KOHEUHOH W OECKOHEYHO YIAJIEHHOM
TOYKaAX.

CdopmynupyiiTe n JOKayKUTE TEOPEMY O CBSI3H OECKOHEUHO MaJIoil M 6eCKOHEIHO OOIbITOoi dhyHK-
LA,

CdopmynupyiiTe TeopeMy O HPOU3BEIEHUE OECKOHEYHO MAJIONR U OrpaHUYeHHON (DYHKITHIA.
[TonsiTre 3KBUBAJIEHTHBIX OECKOHEYHO MAJILIX U OECKOHEYHO OOJILINX (DyHKIMI.

lnaprast wacTh OECKOHETHO MaJIbIX U OeCKOHEIHO OobmnxX (pyaKmuii. Kak eé Boigennts?
KadgecTBennoe cpaBuenne 66CKOHEYHO MaJIBIX (DYHKIIH.

KauecrBennoe cpaBnenune 6eCKOHEYHO OOJIbITUX (DYHKIIMIA.

OObsicHUTe, KAK TPUMEHSIOT SKBUBAJIEHTHBIE DECKOHEYHO MaJible U OECKOHEYHO Ooibiine (hyHK-
U IIPU OTBICKAHUU TIpeiesioB. ChopMyaupyiiTe TeopeMy, JIeXKAITy0 B OCHOBE 9TOr0 METO/A.

Kak omnpenensior 6eCKOHEYHO MaJible H O€CKOHEIHO OOJIbIIIe (PYHKIIUKA B CJIyUae

f:XcR,-YCR,?
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IT cemecTp

1. Kakune MaTpuibl Ha3bIBAIOTCS COIVIACOBAHHBIMHU IO pa3Mepam?
2. OnunruTe onepanuio YMHOKEHUST MATPHII.
3. ComnocraBbre MaTpudHble Bepaykerus A- B u B - A.
4. Jlaiite onpenenenne obpaTHoii MmaTpuibl. Kak npuMeHsin oOpaTHYO MaTPHUILYy B TaHHOM Kypce?
5. Kakue Marpurmps! nmeror obpatuyio? Kax naiitu saement b;; obpaTHOI MaTpHUIbI!
6. Kak maiitu marpuiy X us ypapaenusa A- X = B, ecau det A # 07
7. Kaxk maittu marpuiy X us3 ypapaennda X - A = B, ecaiu det A # 07
8. TlpuBeaure MpuMephl JHHEHHBIX TPOCTPAHCTB (€ 0GOCHOBAHHEM ).
9. [laiiTe onpejesenne 0a3uca n-MEPHOIO JIMHEHHOIO IIPOCTPAHCTBA.
10. [laiiTe onpeaesienre KOOPAUHAT BEKTOPA B JUHEHHOM MPOCTPAHCTBE.
11. Teopema o cBejeHun onepanuii HaJ BEKTOpaAMH K OIlepalUAM HAJl UX KOOPIMHATAMH.
12. MaiiTe onpesesenre MUHOPA TOPSAKA 11 MATPHUITHT A.
13. [laiiTe onpejie/ienre paHra MaTPUILbI.
14. HaiiTe onpenenenre 0A3UCHOIO MHHOPA, OA3UCHBIX CTPOK U CTOJIOIOB MATPUIIL.
15. Cdopmynupyiite Teopemy o 6a3MCHOM MHHOPE.

16. Cdopmynupyiite npapuia, MO3BOJAIONE ONPEJIEJIUTh JUHEHHO 3aBUCUMBI CTPOKH (CTOJIOITH)
MaTPHIBl UJIH HET.

17. CdopmyaupyiiTe npaBHIO, MO3BOJSMIONIEE OMPEICINTh, SABASETCA JIH JaHHAS CTPOKA MaTPUILHI
JIMHETHOM KOMOMHAIMEH JIPYTUX CTPOK UJIN HET.

18. Chopmyaupyiite Teopemy 0 HEOOXOAUMBIX U JOCTATOTHBIX YCJIOBUAX PABEHCTBA HYJIIO OTPE/Ie -
TeJId.

19. Hazosute npeobpazoBanns MAaTpPHUILbl, He MEHSIONIHNE €€ PAHTA.
20. Omnumnure TPAKTUIECKUH CIIOCOD OTHICKAHWS PAHTA MATPHUIIHL.
21. JlaiiTe onpeneneHue MOAIPOCTPAHCTBA.

22. Kaxkoe /nnHeHOe TPOCTPAHCTBO HA3BIBAETCS €BKJIMIOBBIM !

23. Kakwue nBa BekTOpa u3 F, Ha3BIBAIOTCS OPTOTOHAJBHBIMU?

24. Kak cTponuTcs Marpuiia mepexoaa OT OSHOro Dasmuca K Apyromy?

25. Banummure HGOPMYIIbI, CBA3BIBAIONIAE KOOPJAMHATHI OJJHOIO U TOIO K€ BEKTOPa B JBYX Oaszucax (B
mMaTpu9HON dopme).

26. YKaxKuTe CBOHCTBA MATPUIIHI MEPEXOIA OT OJHOTO OPTOHOPMUPOBAHHOTO HA3WMCa K JPYTOMY.
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27.

28.

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

35.
36.

37.

38.

39.

40.
41.
42.
43.
44.
45.
46.

47.

48.

49.

Banummure GHOPMYJIbI, CBA3BIBAIOIINE KOOPANHATHI OJHOTO ¥ TOTO YK€ BEKTOPa B JBYX OPTOHOPMU-
pPOBaHHBIX Oa3HUCax.

Kakwne ¢dpopMbl 3anucu cucteM JuHedHBIX ypaBHeHUu# Bbl 3naere? 3anuinure cUCTeMy B MaTpH4-
HOIl popme.

JlafiTe onpejenenne pelieHusi CUCTEMBI.

ﬂaﬁTe onpejgejiennd COBMECTHbBIX, HCCOBMECTHDLIX, OIIpeJCJICHHbIX 1 HEOIIpeAe/JICHHBIX CUCTEeM.
CdopmynupyiiTe TeopeMy 0 COBMECTHOCTH ITPOU3BOJILHON CHCTEMBI THHEHHBIX yPABHEHMIA.
KaKI/Ie JB€ CUCTEMbI HA3bIBAIOTCA SKBI/IBaJIeHTHbIMI/I?

Opnopomasie CJIAY. Onumure 0cobble CBOWCTBA TAKHX CHCTEM.

st KaKMX CHCTeM JIMHeHHBIX YpaBHeHHH mpuMeHuMO mpaBuio Kpamepa? 3anuimure pOpMyJIbl
Kpamepa.

Kak BBIFCHUTD, UTO CHCTEMA SIBJISETCS ONpEeIeIeHHON W Heolpe e e HHO?

Kakue HenzBecTHBIE CHCTEMBI HA3BIBAIOT CBOOOIHBIMU, a KaKne — 3aBucuMmbiMu?! Jjist Kakux cu-
CTeM BO3MOYKHA TaKas KJAACCUDUKAIAS?

JlajiTe ompeneseHne OOIIET0 W YACTHOTO PEIIeHUit cucTeMbl. 1T KaKUMX CHCTEM BBOIATCSA ITH
nouaTud’

CdopmynupyiiTe aBe TeopeMbl O CYIIECTBOBAHUU HETPUBHAJBHBIX PEIIEHUU OJHOPOIHON cucTe-
MBI.

Haiire onpejiesienne pyHIAMEHTAJIbHO CUCTEMbI PellleHr T OJIHOPOHON CUCTEMbI JIMHEITHBIX ypaB-
neruit. CKoJIBKO pemtenuii copepxkut ¢.c.p.”?

XapakTepucTuKa U perieHne OnpeJIeIEHHBIX CUCTEM.

XapakTepucTuka u perieHne HeolpeIeIEHHBIX CUCTEM.

XapaKTepUCTUKA U PellleHne OTHOPOTHBIX CHCTEM.

ajiTe onpejesierne cOOCTBEHHBIX YUCET U COOCTBEHHBIX BEKTOPOB JIUMHEHHOIO OllepaTopa.
BanuimuTe XapakKTepUCTHICCKOe YpaBHEHHe MAaTpHIIBl A.

OnuIuTe TpoIece OTHICKAHUS COOCTBEHHBIX YHCE]T MaTpunbl A.

Onuimure Tpomece OThICKaHUsA COOCTBEHHBIX BEKTOPOB MaTpuibl A.

Haiite onpenesenne auddepentupyemoii pyukmuu. [lougarus npoussoauoit MmaTputisl u audde-
peHIaa.

Crpoenne mpousBojHoit Marpuibl B caydae f: X € R—Y ¢ R. Heobxoanmoe u jmocraTodnoe
yeaosue guddepennupyemoctu dyukmuu f: X € R—-Y c R.

Crpoenne mpounspoanoil MaTpunbl B caydae f: X € R, - Y ¢ R. llondTre 4acTHBIX IIPOU3BO/IHBIX.
I'pagunent.
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99.

96.

57.

28.

59.

60.

61.
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63.
64.
65.
66.

67.

68.
69.

Crpoenne nmpowsBojHOt Marpunsl B ciaydae f: X € R—Y ¢ R,,. Heobxoqumoe u gocTtaTodHoe
yeaosue puddepennupyemoctu dyukimua f: X c R—>Y c R,.

Crpoenne mpou3BogHONH MaTpuilel B cay4dae f: X ¢ R, - Y ¢ R,,. Heobxoaumbie n 10cTaTOYHbBIE

ycsioBus jtuddepeHnupyeMocTu pyHKITH i
f:XcR,-YCRu f:XCR,-YCR,,.

Cdopmynupyiite suHeitHoe cBO#CTBO mpon3BoaHOil. llpuBenure npumeps NPUMEHEHUS] TOTO
CBOICTBA.

Cdopmyaupyiite npasuia auddepeHInpoBaHus Tpou3BeaeHns U dacTHoro. [Ipueaure npume-
pPBI IPDAMEHEHUA 3TUX [TPABAJIL.

Cdopmyaupyiite TeopeMy o auddepeHnupoBanny CJI0XKHOM hyHKIUHA. | [puBeiuTe npuMepsl mpu-
MEHEHUS ITONH TEOPEMBI.

[TousgTne mpon3BOAHO MO HANpaBAeHNO. 3anunruTe (POPMYIY BBIYUCIEHUS MPOM3BOIHON MO Ha-
IIPaBJICHUAIO.

[Tonsgrue nudpdepennupyemoit pynknuu KomiiekcHoro nepemennoro. [Ipoussopnas. dAuddepen-
A

Yenosus quddepernupyeMocTi DYHKINE KOMILIEKCHOTO mepeMeHHoro (yeaosus Kommu-Pumana

.
0z

[Tonsgrue anasurudeckoit pynkmnuu. [Tpocreitiue cBoiicTBa anajuTuyeckux GyHKIUA.

0).

[TonsiTre MPOU3BOAHBIX BBICHIUX HOPAIKOB (PYHKITH

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

HOHHTI/IG YaCTHBIX HpOI/ISBO,ZLHbIX BBICITIUX HOpH,ZLKOB. ,ZLJIH KaKHNX KJIaCCOB beHKL[I/IfI BBOOAT 3TO
noudrue?

Cdopmynupyiite TeopeMy O PABEHCTBE CMEMAHHBIX YACTHBIX IPOU3BO/IHBIX.
[eomeTpudeckuit 1 MeXxaHUIeCKHUil cMbIC Tpou3BoaHol dyukiuu f: X € R —-Y c R.
Kak zamucars nudpdepentuan qisa Gyukmuit f: X CR->Y cRu f: XcR->Y cR,”?
Kak zanucars guddepennnan aid dyuknuu f: X ¢ R, - Y € R?

Kak zamucars nudpdepentuan qisa Gyakmun f: X C R, > Y ¢ R,,?

B uem 3akmiovyaeTcst cBORCTBO MHBAPHAHTHOCTU (POPMBI 3amucu nepsoro auddepennuaia pyHK-
mm f: XCR->Y cR?

Kak onpepnensiorca nuddepenmuanst d?f, d3f, ..., d*f? 3anumure obmwuit Bun muddepennua-
aos d2f, d3f, ..., d"f nna yuknuit f: X € R—Y C R, ecin £ — He3aBUCHMAs II€PEMEHHAS.
Banummre Boipaxkenne aas d?f, ecnm f: X € Ry > Y C R.

Banumute popmyny Teitsopa nopsiaka n aid dyakimuit f: X CR—->Y CcR u
f:XcR,—->Y cR B aubdbdepennuanbuoi dpopme.
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88.
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90.

91.

Banummure dpopmyny Teitopa mopsiaka n aaa dyaknmii f: X € R - Y € R, ucnoyib3yst B 3a1uicu
POU3BOIHBIE.

[Togcuure, kKak npumensior juddepennuan u dopmyay Teitopa B nIpuOIUAKEHHBIX BBIYHCICHH-
SIX.

[Tonyuute popmynry Makiopena s pyHknuum e”.

0

Cdopmynupyiite nmpasuio Jlonurast paCKpHITHS HEOIPeAeIeHHOCTH o

(e ¢]
Cdopmynupyiite nmpasuio Jlonuraas pacKpbITUs HEONPe e IeHHOCTH —.
(0,@)

Kak packpoirh neonpegeneanoctu 0 - oo, 00, 1%, 0o¥ ¢ momompo npasuia Jlonmnransa?
Haiite onpeeserne Touek skcrpemyma jiist pyukumit f(x) v f(xy,x2,...,2,).
Cdopmynupyiite Heobxoaumoe yeaoBue sxcrpemyma aisg Gyakuuit f(x) u f(r, xe,. .., 2,).

Cdopmynupyiite gocrarounbie ycjioBust KcTpeMyMa it byukiuii f(r), cBs3aHHBIE CO 3HAKOM

f'(x).

Cdopmynupyiite HEOOXOMMMbIE W OCTATOYHBIE YCJOBHSA BHIIIYKJIOCTH BHU3 (BBepX) rpaduka
dyHKINHN, CBA3aHHBIE CO BTOPOl MPOU3BOIHOIA.

[TousiTre TOYKM meperuda M NPABUIO WX OTHICKAHUSI.

Omnuriure pasmwio nudpdepeniuporanus odpaTabix hyuknuii. [[puBeure npuMeps TpUMEHEHUST
3TOTO MPaBUJIA.

[TokarkuTe HA ABYX-TPEX MpUMEpPaX KakK MOJYyUeHBbI ITPOU3BO/HBIE U3 OCHOBHON TAOJINIIBI.

O0bgacHuTe MapamMerpudeckuii crrocod 3aganus Gyukiuii. Onumure mpaBuio auddepeHinpoBa-
HUS TTapaMeTPUIeCKH 33/ aHHbIX (DYHKITHII.

[Mosicuure mesiBHBIN criocod 3aganus Gpyuknuit f: X € R - Y € R. [IpaBuio ux auddeperiupo-
BAHUSI.

[Mosicuure HestBHBII ciocob 3ananus pyukuii f: X € Ry - Y € R. [IpaBuio oThiCKaHUsT 9aCTHBIX
NPOW3BOIHBIX (DYHKINH, 3aJAHHBIX HESBHO.

SanumuTe ypaBHEeHHE KACATEIbHON K KPUBOH MPHU PA3JTHIHBIX CIOCO0AX €€ 3aaHNI.
YVpaBHeHue KacareJbHOH MJIOCKOCTA U HOPMAJIHU K ITOBEPXHOCTH.

Onpegesenne mepBoodbpasHoit. Jlokazkure, 4To J100bIE ABe HePBOOOPA3HbIE OAHOM 1 TOM Ke PYHK-
U OT/INYal0TCAd Ha KOHCTAaHTY.

[Tonsrue neoupeenénnoro nurerpaja. CBoiicTBa HEONPEEJIEHHOIO HHTEIPAJIA.

OyHKINKE KaKOro KJIacca MMeoT mepBoobOpasnbie? UTo o3HadaioT cioBa 'Hebepymuiics mHTe-
rpa"?

Tabauna maTerpanoB. Kak yoeanThes B cpaBeInBOCTH (OpMYT TaOIUIHI?
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92.

93.
94.

95.

96.

97.
98.

99.

100.

101.

102.

103.
104.
105.
106.

107.

108.
109.
110.

[Tpocreiitie METOIBI UHTETPUPOBAHUS: HENOCPEJICTBEHHOE WHTEIPUPOBAHUE, METO/I MOJBEICHUS
o 3HaK guddepennnasia. [Ipupeaure npumepsl.

DopmyJia HHTEIPUPOBAHUSL 110 4acTsIM. B Kakux ciydasx eé npumensitor? [Ipuseaure npumMepsi.
Otrbickanue naTerpasos Tuna [ cosax cos Sz dx, [ cosaxsin fzdz, [ sinoxsin Sz dz.

Kakas dyHuKINa Ha3bpIBaeTcd ApodbHOI pamuonaabHoii? JlaiiTe omnpegeierne mpaBuaIbHOK U Hellpa-
BIJILHOI paIMOHAIBLHBIX IpO0eii.

Kakne panmoHasbHBIE IPOOM HA3BIBAIOTCS dIeMeHTapHBIMU? MeToabl HHTerpUPOBAHNS JJIEMEH-
TapHBIX JIPOOeii.

Kak mpeacTtaBuTh paruoHaJIbHYIO Ip0oOb B BHJIE CYMMBI JI€MEHTAPHBIX !

[Ipauia naTErpHpOBaHus BhIpazkeHnit [ sin™ x cos” x dz, m u n nense, m > 0, n > 0. MaTerpasst
tuna [ R(sinz,cosz)dr.

Nurerpanst tuna [ R(z, Yz, %/x,..., /x)dx, r; — ueable MOJ0KUTEIbHBIE Yncaa. THTErpaib

THIA
ar +b p1/q1 ar +b p2/q2 ar +b Pn/qn
S () (Y
cr+d cr+d cxr +d

Nnrerpasner, cogepxkamme Va2 — 22, Va2 + a2, Va2 — a2.

Kak naliieHbl HHTErpaJjbl JONOJHATEIbHON TaOJIUIIBL:

1. [ e dz; 2. [ cos(ax)dx; 3. [sin(ax) dx;

dx dx
7. [ctgada; 8. f dr_. 9.[ de

sinz’ cosx’

d
10. /rxcﬂ; 11. [Inzdz; 12. [arctgadr.

[TonsiTHe OnpeeéHHOrO WHTETpaa. IlocTpoenne mHTErpaIbHOM CYMMBI. ['eOMeTprYecKnit CMBICT
OTIpeJIEJIEHHOTO WHTerpaJa.

Kakne ¢pyuknun narerpupyemsr mo Pumany?
CBoiicTBa ONpeIeIEHHOTO HHTETrPaJa, BHIpayKeHHbIe DABEHCTBAMH.
CroiicTBa OIPEIEIEHHOTO HHTErPAJIa, BHIPAXKEHHbIE HEPABEHCTBAMU.

Teopembl 0 cpeaHem (CBOWCTBA OMPEAETEHHOIO HHTEIPATIA).
xX
urerpas ¢ nepeMeHHbIM BepxHuM npejenom. Cpoitcrsa dynkuun I(x) = [ f(t)dt.
a

[TousiTHe WHTErpaJsa, 3aBUCSINEr0 OT MapaMeTpa.
JokazaresnbcTBo bopmysbl HeloTona-J/leiibnuna.

QopMyIa HHTETPUPOBAHUS IO JACTAM J/IT ONPEIeIEHHOr0 HHTEeTpaIa.
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111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.
124.

125.

126.

127.

128.

129.

130.

131.

BaMeHa mepeMeHHBIX B ONPeaeIEHHOM WHTErpaJe.

Boruncienne miromaeir puryp B AeKapTOBHIX KOOPAMHATAX.

Borancienne JIMHBI IyTH KPUBOU B AEKAPTOBBIX KOOPAUHATAX.

[TonsiTre 0bbIKHOBEeHHOTO U DepeHIInaIbHOr0 YPaBHEHHS IEPBOTO IOPSIKA U €r0 PeIleHus.

ITocranoeka 3amaun Kot mist oO6bikHOBeHHOTO JAn(depeHnaabHOr0 ypaBHeHNs TTePBOro Mo-
psaka. 'eomerpudeckas uaTepnperanud 3aga4du Koru. [lonsarue obmiero, 4acTHOro penieHuii.

OcHorubie TuIB! U HepeHInaIbHBIX YPABHEHNN TIEPBOTO MOPSIKA U AJITOPUTMbBI UX DEITeHMUI.

Judpdepennmaabubie ypasuenus nopsaka n. Onpegenenne. Obmiee n gactaoe pernerns. [locra-
HOBKa 3aa4un Ko g quddepennuaibHoro ypaBHeHUs N-0ro MopsaKa.

ypaBHeHI/IH BbICHINX IMOPAJKOB, AOIIYyCKaOIIUE ITOHUZKEHUEC IMOPAJKA U aJI'OPUTMbI UX pe]l[eHI/Iﬁ.

Jluneitnoe oxHopoanoe muddepeniuaibioe ypapuenue nopsjaka n. Oommuit Bug. P.c.p. CTpyk-
Typa 00IIero pereHus.

Jluneitnoe HeomHopomHoe auddepeHIuaIbioe ypapuerue mopsiaka n. Oomuit Bua. CTpyKTypa
OOIIero pereHnsl.

Orpickanue GyHIAMEHTAJIHHOM CHCTEMBI U OOIIEro pelieHnsd JUHeHHOro o HOPOAHOT0 Juddepen-
[UAJIHHOTO YPABHEHMS MOPSIIKA 7 C MOCTOSHHBIMU KO3(DPUIIMEHTAMH.

[Toabop YacTHBIX perieHuil JTUHEHHOTO HEOJHOPOIHOI0 YPaBHEHUs C IPAaBO#l YacThIO CIIEIHaJb-
HOT'O BHJIA.

[Lnan pemenus JIH/LY ¢ nocrogunbpiMu KoddpuimeHTaMu U MpaBoil 9acThIo CIENUAJIHLHOTO BHIA.
Onpe/iesienne HeCOOCTBEHHBIX HHTEIPAJIOB MEPBOTO PO/ HA MIPOMEKYTKaX [a,+00), (—o0,b].

OupejiesieHre HECOOCTBEHHOIO MHTEIPAJIa MEPBOT0 POJa Ha IPOMEKYTKe (—00,+00), ero ¢Xojiu-
MOCTb.
(o)
dx

Uccnenosanue nurerpana | —.
x

a

Onurure MUJIMHIPUIECKYIO cucTeMmy Koopaunar. KoopjauHarabie MOBEPXHOCTH TUJIUHIPUIECKOTT
CHACTEMBI KOOD/IMHAT.

Banumure (moaydure) GOPMYIBI, BHIPAYKAOIINE JEKAPTOBBI KOOPIMHATHI TOUKH Yepe3 IUTHH-
JpUYecKue.

Onummure cepuIecKyo cucTeMy KoopauHaT. KoopauHaTHbIe TOBEPXHOCTH chepHIeCcKOil cucTe-
MBI KOODJIMHAT.

Banumure (moaydaure) hOPMYIIbI, BHIPAZKAIINE TEKAPTOBBI KOOPJAUHATH TOYKH depe3 chepude-
CKHeE.

JafiTe ompenenenne ypaBHeHHs MOBEPXHOCTH OTHOCHUTEJBHO JIEKAPTOBON CHCTEMBI KOOPIWHAT.
Kakune moBepXHOCTH M3y4YeHBI B JaHHOM Kypce?
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132

133
134

10.

11.

12.
13.

14.

15.

16.
17.

18.

19.

Haiire onpejesenue chepbl. 3anunmre ypasHenue cdepsl ¢ neHTpom B Touke Mo(xo, Yo, 20) pa-
anyca R.

Metos ceuennit. Kak ero mpumenstor jjist uccaeaoBanus nosepxuocreit! [Tokazars Ha mpumepe.

OxapakrepusyiiTe 1IOBEpXHOCTH, 3ajaBaembie ypaBHenusmu sujga F(z,y) = 0, F(z,z) = 0,
F(y,z)=0.

1II cemecTp
[Tousitue unrerpasia no gurype. Iocrpoerue unTerpaabHOi CyMMBbI.
CpoiicTBa HHTErpaJa 1o Gurype.
Broraucienne KpuBoJIMHEHHBIX HHTEIPAJIOB IIEPBOTO Po/Ia.
OpuentupoBaHHbie KpUBbie. Brianc/ienne KPUBOJIHMHEIHBIX HHTEIPATIOB BTOPOTO POJIA.
[Tonsitue BekTOopHOro noJss. Pabora BeKTOPHOIO 10JIs.
HupKyasanust BEKTOPHOTO 10JIsE. POTOp BEKTOPHOIO IOJIS.
VciioBuS HE3aBUCUMOCTH KPUBOJUHEHHBIX UHTEI'PAJIOB OT IMYyTH MHTEIPUPOBAHUSI.
[Morenmuaipubie mosg. OThHICKAHUE MOTEHITNAJIA, OIS

Kak crpourcs unrerpajibias cymma Pumana or dyukuuu f(2)7 daiite oupejeienne unrerpaJsia
Pumana or dyuxmuu f(z2).

[TonyuuTte BerYuCIATEIbHBIE (DOPMYJIBI st f f(2)dz. Obmuit cayqait.
L
Teopema Komn a1 ogHOCBsA3HOM obacTu. HesaBucuMocTh HHTETpasia aHAJIUTHIECKOH (hyHKIIN
OT IIYTH WHTETPHPOBAHUSI.
CymecTBoBanue nepBoobpasHoii g anajurudeckoit pyuknuu. Popmyna Heiorona-/leiibnura.

[FeomeTpudecknit cMbICT ABORHOTO MHTErpaJia. Buraucaenne JBOWHOTO MHTErpaJia B JIEKaPTOBBIX
KOOPJHAHATAX.

JIBoftnoit mHTErpas B MOJLAPHBIX KoOpauHaTax. llepexon w3 geKapTOBOl CHCTEMbI KOOD/JMHAT B
TMOJAPHYIO.

B kakwnx caydasx ABOITHON WHTETrpa/ BEIPAKALTCS Uepe3 TOBTOPHBIN C TIOCTOSTHHBIMUA TIPe e/ 1aMu
MHTErPUPOBAHUA !

[eomerputeckuit cMbIC/a TPOIHOro MHTErpaJa. 1TpoiiHoil uHTEerpas B JeKapTOBLIX KOOPINHATAX.

TpoitHoii mHTerpaJ B IUWJINHApHYECKO# cucTeMe KoopauHaT. Ilepexon M3 meKapTOBOH CUCTEMBI
KOOpAWHAT B HUJINHAPHUIECKYIO.

Tpoitaoit uaTerpas B cdepudeckoit cucreMe KoopauHat. [lepexon u3 g1eKapToBoil cUCTEMBI KOOP-
JIMHAT B C(PEPUYUECKYIO.

B kakux caydasix TpoifHON MHTeTrpaJsl BeIParKaeTcsl depe3 IMOBTOPHBIN ¢ IIOCTOSHHBIMH IIPeIe/IaMu
MHTEerpUPOBAHUSA !
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20.
21.
22.
23.
24.

25.

26.

27.

28.
29.
30.
31.

32.

33.

34.
35.
36.

37.
38.

39.
40.

41.
42.
43.

CDOpMyJIa JJIg BBIMUCJICHUA TIJIOIIa AW TMOBEPXHOCTH.

Boraucsmurenbabie (hOpMYJIBI JIJIsT IOBEPXHOCTHOTO HHTEIPAJIA TEPBOro pojia.
Breraucurenbabie (hOpMYIIBI 11T TOBEPXHOCTHOTO HWHTErPAIa BTOPOTO POJIA.
HOTOK BEKTOPHOT'O IIOJId Yepe3 IMOBEPXHOCTD. ZLI/IBepFeHL[I/IH BEKTOPHOI'O ITOJIA.
Nurerpansusie popmyanr: ['puna, Crokca, Octporpaackoro-Taycca.

ajiTe onpeiesieHre 9UCJI0BOr0 psijaa. CXOAUMOCTh U CYMMa YHCJI0BOro psija. Ilonsgrue yacTuanoi
CYMMBI W OCTaATKa YHUCJIOBOTO PAa.

CdopmynupyiiTe HEOOXOANMOE YCJIOBHE CXOAMMOCTH UHCJIOBOrO Psajga. Kak ero npuMeHsoT Ipu
peIreHnn KOHKPETHBIX 38,1247

JlajiTe orpejiesieHure yeJa0BHOM 1 abCOMIOTHON cXoguMocTh. B 4éM 3aK/1I09aeTcsd OCHOBHOE OTIHINE
YCJIOBHO U a0COJIIOTHO CXOISIIUXCA PSII0B?

Drasionnbie psiabl. ChopmymupyiiTe Npu3Hak CpaBHEHUsI B HPeaebHOM (opme.
Cdopmynupyiite npusnak damambepa B npeaenbHoil hopme.
CdhopmynupyiiTe pajgukabHblil npusnak Kol B mpejeabHoit ¢hopme.

JajiTe ompeaesieHHe 3HAKOUYEpeIyIOMerocs psiaa u cpopmynupyiite teopemy Jlefibnuia o ero
CXOJAUMOCTH.

[TousiTre creneHHOro Psijia U €ro 00JIACTH CXOMMOCTH.

Teopema o paznoxkenuu anaauTudeckoil pynkmuu B psay Teitnopa. [IpakTudeckue crocodsl pas-
JoKenust pyHKIUK B paj Teitaopa.

[Touwnennoe nuddepennupoBanne 1 HHTETPUPOBaHUE (DYHKIIMOHATHLHOTO PSIA.
Kak npumenstor psiabr Teityiopa B TpubInZAKEHHBIX BBIYUC/TEHUSIX !

Kaxk Ha mpakTuke ycTaHOBUT aHAJIUTHIHOCTH PyHKIIH ! ChopMymupyiiTe COOTBETCTBYIOIIHE CBOT-
CTBA U

[Tonarue psana Jlopana. Ero crpoenne. Ob61acTh CX0IUMOCTH pdaa JIopana.

[TonsTie Hyas ananuTudeckoin PyHKIUA U ero KparHocru. ChopMyaupyiiTe Teopemy o moBee-
HuK paga Teitopa B OKPECTHOCTH M-KPATHOTO HyJst. Kak mpakTrdecKn HAHNTH KPATHOCTD HYJIsA?!

JajiTe omnpejesierre 0coboi TOUKH aHAJTUTHICCKON (DYHKIMYU U NMPUBEIUTE UX KJIACCUDHUKAIUIO.

XapaKTepUCTHKa KOHEIHOH 0c000it TOUKH ¢ OMOIIBIO Pa3I0KeHus B psaaa JlopaHa B OKpeCTHOCTH
9TON TOYKH.

Jlats onpesesnenne Boidera. CBA3b BhIUETA C Pa3/IokKeHHEM B s JlopaHa.
CdopmynupyiiTe TeopeMy O CBI3H MKy HYJISIMEU U HOJTIOCAMHU.

Banumure HopMyITy BHIUUCIEHUST BBIYETa OTHOCHTEIHHO MPOCTOro Totoca (aBe dbopmyisl). 3a-
OUIIATe (DOPMYIY BBIUUCICHUS BHIYETa OTHOCHTEIBHO M-KPATHOTO IOJIOCA.
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44.
45.
46.
47.
48.

49.

50.
ol.
D2.

53.
54.
29.
56.
57.
58.

59.
60.
61.
62.
63.
64.
65.
66.
67.

CdopmynupyiiTe OCHOBHYIO TEOPEMY O BblUeTax.

Kak mpuMeHSI0T BBIYETHI J/I BBIYUC/IEHUS] HHTEIPATIOB 110 3aMKHYTOMY KOHTYPY
BquI/ICJIeHI/Ie HeCO6CTBeHHbIX HHTEI'paJIoB ¢ IOMOIIBIO BbBIYE€TOB.

Kaxk maxomar "obparHoe npeobpa3osanue Jlamiaca" ¢ mOMOIIBIO BHIUETOB?

Pemenune nuneitnsix auddepeHuaabHbIX YPaBHEHHH ¢ MMOCTOSHHBIMEA KO3 duImenTaMu omnepa-
TOPHBIM METOIOM.

Kaxkue Bol 3Haere criocobbl OTHICKAHUS OPUTHHATA 110 ero u3obpakennio? Iloscnure, Kak npume-
HATH TabJIMIY OPUTHHAIOB U M300parkKeHuii U cBoOcTBA mpeobpa3oBanus Jlamnaca.

Onwurrure obmuit Bu psajga Oypbe 10 OCHOBHOM TPUTOHOMETPUUIECKOM CHCTEME.
Sanumure (hopMyIy i OTbICKaHUS KOIMDDHUIUEHTOB TPUTOHOMETPUIECKOTO psia Pyphbe.

Cdopmynupyiite Teopemy lupuxie o mpeactaBuMocT (hyHKIUNA TPUTOHOMETPUIECKUM PsIIOM
Qyppbe.

Bun kosdpdunuentoB Tpuronomerpudeckoro psajaa Oypbe jiad 9ETHBIX U HeIETHBIX (DYHKITHII.
Sanumure B psaaa Pypbe M0 TapMOHUYECKAM KOJEOAHUSIM.

[TonsgTue 06 amMmaIuTy IHOM, (HPa30BOM CIEKTPAX MEPUOANICCKON (DYHKIUH.

YKaxkute cucremMy (DyHKINK 11 3amucu paga Pypbe B KOMILTEKCHOi (opme.

Sanumure pajg Pypbe B KoMILIeKCHOR (dpopme. Kak BbIpazkaioTcs ero Koy ouinueHTb?

CrekTpaJibHBII aHaIN3 MePUoInIecKoil (pyHKINK ¢ oMOIIbio psjia Pypbe B KOMILIEKCHOR (op-
Me.

[IpuenuTe MpuMepsl KIaccoB DYHKIUI 0O6pa3yoMux JHHEHHOEe MPOCTPAHCTBO.

JlaiiTe onpejesieHue MoHATHs 0a3uca /s OECKOHEYHOMEPHOTO JIMHEITHOTO TTPOCTPAHCTRA.

JlaiiTe onpeereHne MOHSITHST CKAJIAPHOTO MPOU3BEIEeHUsT ABYX (DYHKIIHIA.

Jlaiite onpeneenne HOPpMbI (pyHKIHH.

JlaiiTe onpeesieHre OPTOTOHAILHOM CUCTEMbI (DYHKIIHIA.

[IpuBenuTe MpUMepBl OPTOTOHATBHBIX CHCTeM (DYHKITHH.

3anumnmre OCHOBHYIO TPUTOHOMETPUIECKYIO crcTeMy (DYHKIUH. YKaxKuTe HOpMY 3TUX (hyHKIHII.
Kaxk waiitn kosdpurmentsr psiga Pypbe 10 TPOU3BOIBHON cucTeme DYHKIINI !

YUro HasbIBaETCA CPeAHEKBaApATHIHBIM OTKIoHeHueM Gyukuu f(x) or dyuxiuu g(x)? B uém
3aKJII0UIAETCS IKCTPEMAJIbHOE CBONCTBO MHOTOUIeHOB Dyphe?

4 Meroanveckue MaTepuaJibl
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s obecriedenns nporiecca 00yUeHusT W perieHus 3a/1a9 00ydeHus] UCIOIb3YIOTCS CJIeIYIOINe Ma-
TePHAJIBI:
MEeTOAMIeCKIe MaTePHAIIbl, ONPEIeISIIOIIHe TPOIEy Dbl ONEHUBAHNS 3HAHUIT, YMEeHW{T, HABBIKOB 1 (¥JIH )
OIIBITA JIEATEJbHOCTH, XapaKTePU3YIONIUX STalbl (hOPMHUPOBAHUSA KOMIIETEHIMI, B COCTaBe COIJIACHO
nyHKTY 12 pabodeil mporpaMMbl:

OcHoBHag JuTEepaTypa

1. Marazunnukosa A.JI., Marazunnukos JI.I1. Jluneitnas aiarebpa. Anajinrudeckas: reomerpusi: yaeo-
noe nocobue. — Tomck: TYCVYP, 2010. - 176 c. http://edu.tusur.ru/training /publications /2244

2. Maraswannkos JI.I1., Beicimag matematunka I[II. OyHKIIUE KOMILIEKCHOTO TIepeMeHHOTO. Pspl.
WNurerpanbubie npeobpaszoBanust: yaeoHoe mocoome. - Tomck: TYCVYP, 2012. - 206 c.
https://edu.tusur.ru/publications /2258

3. Marasunaukos JI.W1., Marazuaaukop A.JI. dunddeperimaiproe ncancaenne: yaedHoe mocoodue. -
Tomck: TYCVYP, 2007. - 191 c. http://edu.tusur.ru/training/publications/2246

4. Ensrio A.A. Ensroa T.A. arerpasbHoe ucancienne: yaebuoe mocodue. - Tomck: dab-Konrent,
2013. - 138c. https://edu.tusur.ru/training/publications/6063

5. 5. EmpiioB ALA. Ensrnoa T.A. Jluddepennnaibubie ypapaenus: yaebuoe mocobue. - ToMck: DJib-
Konrent, 2013. - 104c. https://edu.tusur.ru/training/publications /6062

6. Kysuenos O. II. /luckpernas MaTtemarTuka s wHxkeHepa: yaeOnuk. - CII6.: Jlams, 2009. — 400
c. http://lanbook.com/books/element.php?pll cid=49&pll id=220

7. Iesenes FO.I1. duckpernas maremaruka: yaeoHoe nocooue - CII6.: Jlanb, 2008. — 592 c.
http://e.lanbook.com/books/element.php?pll _id=437

JdomosanTeabHaAd JuTEpaATypa

1. Beknemumes /I.B. Kypc amaautndaeckoit reomerpun u juHeitHo# anredpor: yuebnuk. - CII6.:
Jlaub, 2015. - 445 c. http://e.Janbook.com/books/element.php?pll id=58162

2. @uxrenrosbl [\M. Kypc muddepennuanbaoro u uarerpaabuoro ucauciaenus. B 3-x tr. Tom 1:
yuaebnnk. - CI16.: JTann, 2016. - 608 c. http://e.lanbook.com/books/element.php?pll id=71768

3. @uxrenroasi ['M. Kypc nuddepennuaabaoro u mHTerpaabHoro ucauciaenus. B 3-x tT. Tom 2:
yuaebnuk. - CII6.: Jlanb, 2016. - 800 c. http://e.lanbook.com/books/element.php?pll id=71769

4. Ouxtenrosbn ['M. Kypc nuddepennuanbaoro u uurerpaibHoro ucauciaenud. B 3-x tT. Tom 2:
yaebnuk. - CII6.: Jlanb, 2009. - 657 c. http://e.lanbook.com/books/element.php?pll id=409

5. Hemumosua B.I1., Monenos B.I1. /Tuddepennmanibubie ypaBuenus: ydaebnoe mocodme. - CIIO.:
Jlaub, 2008. - 277 c. http://e.Janbook.com/books/element.php?pll id=126

6. [Merpymko .M. Kypc Bbicuieit maremaruku. Teopus pyHKIUN KOMILIEKCHOM IEPEMEHHOI: yued-
roe nocobue. CII6.: Jlaup, 2010. - 364 c. http://e.Janbook.com/books/element.php?pll id=526

7. HoBukoB @.A. /IuckperHas MaTeMaTHKa /IS HPOTPAMMHUCTOB: yaeOHoe mocobue. - Ilutep, 2007.
- 363c. 80 3K3eMILIIIPOB
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IIpakTunyeckue 3aHATHSA TPOBOAATCH MO yYEOHBIM MOCOOUAM:

1. Marasunnukos JI.I. MarazunnukoBa A.JI. Beicitag maremaruka I. [IpakTukyMm 1o JauHeiHOi
anrebpe W aHAJTUTHYECKON reomerpun: YueGHoe mocobue. - Tomck: TYCVYP, 2007. - 163 c. (97
3x3.) http://edu.tusur.ru/publications,/37

2. Marasuuaukos JI.I1. Marasuaaunkos A.JI. Beicmas maremaruka I. IIpaktukym mo auddepen-
IAAJIbHOMY HCUYHUCAeHuIo: Yuedbnoe mocodbue - Tomck: TYCVYP, 2007. - 212 ¢. DK3eMILIIPOB B
oubsmorexke TYCYPa: 99.

3. Enbnos A.A. Enbnosa T.A. UaTerpaabHoe ucancienne: yaedbuoe nocooue. - Tomck: Duab-KonTent,
2013. - 138c. https://edu.tusur.ru/training/publications /6063

4. EapmoB A.A. Expnosa T.A. Iuddepennnanbabie ypaBuenus: yaeoHoe mocobue . - ToMck: DJb-
Kontent, 2013. - 104c. https://edu.tusur.ru/training/publications,/6062

5. Marasuanukos JI.I1., Beicimag matemaruka III. @yHKIIUM KOMILIEKCHOTO TIepeMeHHOTO. Psapl.
WuTerpaabnbie nmpeobpaszopanus: yuaeOHoe mocodue. - Tomck: TYCVYP, 2012. - 206 c.
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