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CBEJEHUA Ob AKTYAJIM3ALIUN

Copepxanne paboueil mporpaMMbl ObUIO aKTYaTU3UPOBAHO B CIEAYIOIIUX pa3ienax:

1.

W N

6.

V3meHeHbl Ha3BaHUS U cofiepKaHue (B T.4. MO JEKIUSIM) pa3iesoB (TeM) IUCUUIIUHEL: 16, 17,
19

. JomonHeHo conepkanue pasenos (B T.4. MO JEKIHIM): 5, 13
. AKTyanu3upoBaHbl HAUMEHOBAHMS MPAKTUYECKUX 3aHATUHN (CEMHUHApOB) Mo pa3aenam: 1, 4, 5,

6,7,16,17,19
[TonHOCTBIO OOHOBJIEH [IprMEpHBIT TTEpEUYCHb TECTOBBIX 3aaHUI

. BHeceHnl n3MeHEHHUS B Hepequb OK3aMCHAIITMOHHBIX BOIIPOCOB 1u?2 CEMCCTPOB, I[O6aBJ'IeHbI

BOIIPOCHI 3 ceMecTpa
O6HoB1NeH cicok O0s3aTeNbHBIX Y4eOHO-METOAMYECKUX MTOCOOUH

AKTyanu3upoBaHHas pabouas mporpaMmma paccCMOTpeHa U ofo0peHa Ha 3aceaanuu kadeapsl [1p3,
npoTokoa Ne 27 ot «29» 08 2024 r.
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmupoBaHNE HAYYHOUN KapTUHBI MUpPAa HA OCHOBE 3HAHUS OCHOBHBIX IIOJI0)KEHUM M METO/I0B
MAaTE€MAaTHUKHU.

2. ®opMupoBaHHE CHOCOOHOCTH MPHUBJIEKATh IJs pelleHUs NpopecCHOHANbHBIX 3aaa4
COOTBETCTBYIOIIUI (PU3HKO-MaTeMaTHUECKUH arnmapar.

3. M3yueHue OCHOBHBIX MATEMAaTUUYECKUX MTOHITHH, UX B3aUMOCBSI3H.

4. VzyuyeHue MeTONOB pacu€Tra, MCIOJb3YEMbIX IS aHAIW3a, MOAEIUPOBAHUSA U PELICHUS
MIPUKJIAIHBIX UHXEHEPHBIX 3a]1a4.

1.2. 3agauy AUCHUILIUHBI

1. ®opMupoBaHHe HAYYHOU KapTUHBI MUPA HA OCHOBE 3HAHUS OCHOBHBIX MOJIOKEHUU U METOJ0B
MaTeMaTHKH.

2. Pa3BuTHE aNnropuTMHYECKOTO U JIOTUYECKOTO MBIIIJICHUS CTYACHTOB.

3. OBnazieHre METOIaMU UCCIIEIOBaHMS U PEIICHUsI MaTeMaTHYECKUX 3a1ay.

4. BpipaOoTKa y CTYJCHTOB YMEHHUSI CAMOCTOSITEILHO PACIIUPATH CBOU MaTeMaTUUYECKUE 3HAHUS,
MIPOBOAUTH MaTeMaTUUECKHM aHaIN3 MPUKIIAIHBIX HHKEHEPHBIX 3a]1a4.

5. BeipaboTka y CTyA€HTOB yMEHUS NMPUBIIEKATh ISl PEIICHUS MPUKIIATHBIX HHXKCHEPHBIX 3a]1a4
COOTBETCTBYIOIINI (PU3UKO-MaTeMaTHICCKUH armapar.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayn).

Yactp O01oka quctuiuind: O0s3aTebHast 4acTh.

Monynb aucuumuine: Moysib yKpYIHEHHOM IpyNbl CEMUANbHOCTEN U HampaBieHui (general
hard skills — GHS).

HNunexce nuctumaunel: b1.0.02.01.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocob6en
UCTIOJIb30BaTh
MOJIOKEHHUSI, 3aKOHBI U
METOBI €CTECTBEHHBIX
HAyK U MaTeMaTHKH IS
peleHus 3aaa4
WHXECHEPHOU

OIIK-1.1. 3naer
byHIaMEHTAIbHBIEC 3aKOHBI
C€CTCCTBCHHBIX HaYK n
MAaTCMAaTUKU

3HaTh OCHOBHbBIE MAaTEMATUYECKUE TIOHATUS U
YTBEPXKACHUS, METO/IbI PEILICHUN
CTaHJAPTHBIX MATEMAaTUYECKUX YIPAKHEHUH,
CHOCOOBI TPOBEPKH MTPUMEHUMOCTH
MAaTE€MAaTHYECKUX MTOHATUN U yTBEPKICHUN
JUISL pELLICHUs 3a1a4 NHKEHEPHOU
JeSITeIbHOCTH B TPO(heCCHOHANBHON 00J1acT!

ACATCIIBHOCTH OIIK-1.2. Ymeer

aHaJM3UPOBATH MTPOOIIEMBI,
MPOIIECCHI U SIBJICHUS B
obnactu HU3MKH,
UCTIOJIB30BaTh HA MIPAKTHUKE
0a30BbIC 3HAHWS U METO/IbI
(UBUYECKUX MCCIIeIOBAaHUM, a
TaKXe yMeeT IPUMEHSTh
METOJIbI pEIICHUS
MaTeMaTHYECKUX 3a]a4 B
npodecCuoHaIbHON 00J1aCcTH

YMeTh NpUMEHSTh METO/Ibl MATEMATHKH K
pelieHnto pU3nUecKux 3aaad, aHaIU3UPOBaTh
¢buznyecKre Iporecchl OTHOCSIINECS K
npodeccuoHaNbHOM e TeNbHOCTH U
BBIOMpATh COOTBETCTBYIOLME UM U3BECTHBIC
MaTeMaTHYeCKHUe MOJIEIH, peliaTh
MaTeMaTHYeCcKHe 3a/1auH,
chopMynHpoBaHHBIE HA OCHOBE M3BECTHBIX
MaTeMaTHYeCKUX MOJIENIEH, U aHAJIM3UPOBATh
MOJTy4yaeMble pelIeHus

OIIK-1.3. Bnaneer
MPaKTUYECKUMH HaBbIKAMU
pelIeHUs] UHKEHEPHBIX 3a]1a4

BrnaneTts HaBbIKaMM peLIEHUS] CTaHIAPTHBIX
WHXCHEPHBIX 337124 B PO(HeCcCHOHATBHOM
00nacTH, JOMyCKAOUIUX PEIIeHNE
MaTeMaTHYeCKUMU METOJIaMH, BBIOOpa
MaTeMaTUYECKUX METOJA0B UCCIICOBAHUS
HanboJee MOAXOIAIINX IJIS
chopMyITHpOBaHHON MHKEHEPHOU 3aauH,
MIPOBEPKU TPUMEHUMOCTH ITOJTy4aeMbIX
PELLEHNI TIPU PA3JIUYHBIX 3HAYCHUSIX
[apaMeTPOB MIPUMEHIEMbIX MATEMATUYECKUX
Mojeen

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHUYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aroiuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mmas TpyA0eMKOCTh AUCHUIUINHBI COCTaBIAET 18 3aueTHBIX enuHull, 648 akaJeMUIeCKIX YacoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JeATEIbHOCTH MPEICTABICHO B

tabmuue 4.1.
Tabnuua 4.1 — Tpy10eMKOCTh TUCIMILIIMHBI 110 BUJIaM Y4eOHOH J1eTeIbHOCTH
. Bcero CemecTpsbl
Bunapl yueOHOM nesTebHOCTH

4JacoB |1 cemectp|2 cemecTp|3 cemecTp
KonTakTHas ayniuTopHasi padora 00y4aromuxcs ¢ 280 104 84 92
npemnojaaBarteJieM, BCero
JIeKIIMOHHEBIE 3aHATUS 108 36 36 36
IIpaxkTHueckue 3aHATUS 104 36 28 40
JlaGopaTopHbie 3aHITHS 68 32 20 16
CamocTrosiTesibHAsi padoTa 00y4alIMXCs, B T.4. 260 76 96 88
KOHTAKTHAsl BHeayIMTOPHasA padoTa 00y4yaromuxcs ¢
npenojgaBarteJsieM, Bcero
IToaroroBka K TECTUPOBAHUIO 62 12 24 26
BrinonHeHne HHAUBUYaIbHOTO 3a1aHUs 120 38 44 38

4
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[ToaroroBka k 1abopaTopHOi paboTe, HAMMCAHUE OTYETA 78 26 28 24
IToaroroBka u capaya JK3aMeHa 108 36 36 36
O0mas Tpy0eMKOCTh (B Yacax) 648 216 216 216

Oo0mas TpyroemMkocTh (B 3.€.) 18 6 6 6

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUTMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaM y4eOHOW NesTeIbHOCTH NMPUBEACHA B
tabimue 5.1.
Ta6mmma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

HasBanus pasznenos (Tem) iI;{K' [Ipak. | JIa6. | Cam. Bcer((é:gaCOB dopmupyemsbie
MUCHUILTNHEI ” | 3aH., 9 | pab. |pad., q KOMIIETCHIINU
q AK3aMEHa)

1 cemecTp
1 Jluneitnas anreOpa u penieHue 4 4 6 12 26 OIIK-1
CJIAY
2 Bektopnas anreOpa u EBKITHI0BBI 2 6 6 12 26 OIIK-1
MPOCTPAHCTBA
3 AHanuTuyeckas reoMeTpus 6 6 8 16 36 OIIK-1
4 Havaina ananuza 10 6 4 12 32 OIIK-1
5 MuddepennmanibHOE UCUUCIICHHE 6 6 4 12 28 OIIK-1
6 HeonpeneneHHblil muHTErpat 8 8 4 12 32 OIIK-1

Hroro 3a cemectp| 36 36 32 76 180

2 cemecTp
7 OnpeneneHHbI UHTErpal. 4 4 2 12 22 OIIK-1
HecoOcTBeHHbIi HHTErpal
8 KpatHbie uHTErpassl 4 4 4 12 24 OIIK-1
9 KpuBoJrHEIHBIE U TOBEPXHOCTHBIE 6 6 4 12 28 OIIK-1
uHTerpansl. Teopus noss
10 YucnoBele psiabl ¢ BEIIECTBEHHBIMU 4 2 2 8 16 OIIK-1
YJIeHAMU
11 OyHKUMOHATBHBIE PSAJIBI 2 4 2 10 18 OIIK-1
12 OOBIKHOBEHHBIC 12 4 4 18 38 OIIK-1
muddepeHIanbHble YPaBHEHUS.
Cucremsr OJ1Y
13 DnemMeHTbl TEOpUHU BEPOATHOCTEHN 1 4 4 2 24 34 OIIK-1
MaTeMaTHYeCKON CTaTUCTUKU

Hroro 3a cemectp| 36 28 20 96 180

3 cemecTp
14 KomruiekcHbIe yucia 2 4 2 10 18 OIIK-1
15 Teopust pyHKIHIT KOMITJIEKCHOTO 6 8 4 14 32 OIIK-1
MEPEMEHHOT0
16 Psipl B KOMITJIEKCHOM TIIIOCKOCTH. 6 8 2 14 30 OIIK-1
Teopust BIUETOB
17 OnepannoHHOE UCUUCIICHUE 12 10 4 20 46 OIIK-1
18 Psinpl m unTerpan @ypne 6 6 2 14 28 OIIK-1
19 IIpunokeHns HHTETPAITBHBIX 4 4 2 16 26 OIIK-1
npeoOpa3oBaHUA
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Uroro 3a cemectp| 36 40 16 88

180

Hroro| 108 104 68 260

540

5.2. Conep:xanue pa3aesioB (TeM) IMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUILIMHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0wHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUINHBI (B T.U. 1O JICKIIHSIM)

Haspanus pasnenon
(TeM) TUCUIUTUTAHBI

Coneprkanue pas3ienoB (TeM) TUCIUILIAHEI (B
T.4. TI0 JICKITHSIM )

TpynoemMkocTb
(JIEKITMOHHBIE
3aHATHSA), U

dopmupyembie
KOMIETEHIINH

1 cemecTp

1 Jluneitnas anreOpa
u pemienne CJIAY

[Tonsitue u Buapl MaTpuu. Onepannu ¢
MaTpunaMu. Onpenenurenu nopsika n.
Oo6parnas marpuna. JInHeiHbIe TPOCTPAHCTBA.
QYHKIUU B TUHEHHBIX IPOCTPAHCTBAX.
CucTeMbl TMHEWHBIX YpaBHEHUH: (pOpMBI
3ammcu, kinaccudukarus. Teopema Kponekepa-
Kanemnu. MccnenoBanve u peieHue CUCTEMBI B
obmiem ciyJae.

OIIK-1

Htoro

2 BekTopnas anredpa
1 EBKIIMI0BEI
IIPOCTPAHCTBA

OcHoBHbl€ NIOHATHSA. JIMHENHBIE ONIEpalluy Hal
BekTopamH. [Ipoekuust BekTopa Ha OCb.
JIuHeltHast 3aBUCHMOCTb M HE3aBUCUMOCTh
BeKTOpOB. basuc. Pa3noxxenne Bekropa 1o
6a3ucy. Hanpasisromue KOCHHYChl BEKTOpA.
OpT-BeKTOp B KOOPAUHATHOH (opme.
JIuHeltHbIE Onepaly HajJ BEKTOPaMH B
KoopanHaTHOH popme. CkaisipHoe
IIPOU3BENICHNE BEKTOPOB. BekTopHoE
IIPOU3BEIEHNE BEKTOPOB. CMelmaHHoe
IIPOU3BEICHNE BEKTOPOB. [Ipnunoxenus
CKaJISIPHOTO, BEKTOPHOT'0, CMELIAaHHOTO
MIPOU3BEICHUS BEKTOPOB.

OIIK-1

Hroro

3 ApanuTtnyeckas
TEOMETPHSI

OcCHOBHBIE 33]1a4¥ AHAIUTUYECKOU T€OMETPHH.
[TonsiTre ypaBHEHUS TUHUH U TOBEPXHOCTH.
[TonspHas cuctema KOOpAMHAT. Y paBHEHUS
MPSAMON Ha TJIOCKOCTU. Y PaBHEHHUE IJIOCKOCTH.
YpaBHeHus npsiMoi B mpocTpaHcTBe. KpuBbie
BTOpoOro nopsuaka. [lpusenenune ypaBHeHH
KPUBBIX BTOPOT'0O MOPSAKA K KAHOHUUYECKOMY
Buay. [loBepxHOCTH BTOPOTO MOpPSAKA.
[ToBepxHOCTH BpalieHuUs.

OIIK-1

Hroro
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4 Hauaia anannsa

MHosxecTtBa. Onepanuu HaJl MHOKECTBAMHU.
HucnoBbie MHOXkeCTBA. DYHKIIMHU WU
oroOpaxkenust. Cuctemsl okpectHocTel B R.
[Ipenen pyHKIMU: TOHATHE, ONIPEICIICHUE
npenena. TeopeMsl o npezenax. 3aMmedaTelbHbIE
npenensl. HenmpepbIBHOCTD (QyHKITHH.
BbeckoneuHo maibie U OECKOHEYHO OO0JIbIIHe
¢yskuuu. Teopembl 0 CBOWCTBaX OECKOHEUHO
Manbix ¢pyHKuuid. CpaBHEHHE OECKOHEYHO
MaJIbIX U OECKOHEYHO OOJIBIIUX ()YHKIIHMA.
CBolicTBa 3KBUBAJICHTHBIX OECKOHEUHO MaJIbIX
¢byskumid. OyHKIMHA HECKOJIBKUX MEPEMEHHBIX.

10

OIIK-1

Htoro

5
Huddepenunansbaoe
UCUHUCIICHUE

[Tonsarue nuddepenupyemoit pyHKmu u
pou3BoiHOM MaTpulsl. JJuddepennupyemole
otobpaxenus. [loHsTHe u cBOiCTBa
npou3BoAHON. [Ipon3BoHAs 110 HAIIPABIICHMUIO.
IIpon3BoaHbIe BEICIINX NOPSAKOB. DyHKINH,
3aJlaHHBIE TAPAMETPUUECKH, U UX
muddepenurpoBanue. PyHKINH, 3aJaHHbIE
HESIBHO U UX Iu(depeHIupoBaHuE.
I'eomeTpryeckuii ¥ MEXaHUYECKUM CMBICIT
IIPOU3BOJHON. YpaBHEHHE KacaTEIbHOU K
KpHUBOW. YpaBHEHHE KaCATEJIbHOU IIJIOCKOCTH U
HOpMaJu K noBepxHoctH. Auddepenunan
¢yukuuu. Juddepenpans BEICIINX MOPSIKOB.
®opmyna Teinopa. OCHOBHBIE TEOPEMBI
muddepennmanbHoro ucurciaenus. Ipasuno
Jlonurans. UccnenoBanue QpyHKIuii ¢
IIOMOUIBIO IPON3BOAHBIX. KpruBH3HA KpHUBOH.
HuddepenurpoBanue GyHKINI HECKOIbKUX
nepeMeHHbIX. YacTHble npous3BoaHbie. I1oHbIN
muddepeHman GyHKIUM.

OIIK-1

Hroro

6 HeonpeneneHHsblit
WHTErpaj

[TonsiTre mepBooOpa3HON U HEOTIPEIETEHHOTO
uHTerpana. CBoicTBa HEONPEACICHHOTO
uHTerpana. Tabauia OCHOBHBIX MHTETPAJIOB.
OcHOBHbBIE METO/Ibl UHTETPUPOBAHUS: METO/T
noABeACHUS 1101 3HaK qudpepennmana, MeToa
3aMEHbI IEpEMEHHON, METO] HHTETPUPOBAHUS
1o yacTsM. HTerpupoBanne HEKOTOPBIX
KJIaCCOB (DYHKIIMIA: UHTEIPUPOBAHUE
TPUTOHOMETPUUECKUX (YHKIHH,
HMHTETpUpoBaHue QYHKIMI, coaepKaiux
KBa/IpaTHBIN TPEX4JIeH, UHTErPUPOBAHNE
JTPOOHO-pAIMOHATBHBIX (YYHKIIHH.
WuTerpansl, He BRIpaXKaroLIHecs yepes
3JIeMEHTapHbIe QYHKITHH.

OIIK-1

Hroro

Hroro 3a cemectp

36

2 cemecTp
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7 OnipeneneHHbIN
UHTErpal.
HecoOcTBeHHbIi
UHTErpa

OnpeneneHHblil MHTErpajl: MOHATUE, CBOWCTBA,
cyuiectBoBanue. MHTerpan kak QyHKIHs
BepxHero npeaena. Popmyna Herorona-
Jleiibnnna. MIHTErprpOBaHKE IO YaCTsIM B
OIIPEJICJIECHHOM UHTErpaie. 3aMeHa epeMeHon
B onpejiesieHHoM uHrerpaie. [Ipubnmxennoe
BBIUUCIICHUE ONPEAEICHHOIO HHTETpaIa.
[IpunoxxeHus onpeesieHHOro NHTerpasia.
HecoOcTBeHHbIE HHTETpabl IEPBOTO POAA.
HecoOcTBeHHbIE HHTETrpaibl BTOPOTO poja.

OIIK-1

Htoro

8 KpaTHsle
WHTETPaJIbl

KpaTHLIe HUHTCIpaJIbl: OIPCACIICHUC,
HHTCpIpeTanus, CBOICTBA. OI_ICHKa KpaTHBIX
HUHTCIpajioB. Brrunciaenue 1BOMHBIX
HUHTCI'pajioB. CBC,[[CHI/IG JBOMHEBIX HHTCI'paJIOB K
IIOBTOPHBIM. Brruncienue TpOfIHLIX
HHTCI'pajioB. 3ameHa INEPEMCHHBIX B KPATHBIX
HHTCrpaiax. KpHBOHHHeﬁHLIC CHUCTCMBI
KOOpAUHAT. HOJ’ISIpHaSI CUCTCMA KOOPpAHHAT.
C(I)epI/I‘-ICCKaH U NUJIHHAPHUYICCKAas CUCTCMbI
KOOpAUHAT. OCOOEHHOCTH BBIYMCIICHUS
KpaTHbIX UHTCTPAJIOB. HpI/IJ'IO)KCHI/IH KpaTHbIX
HHTCI'pajioB.

OIIK-1

Hroro

9 KpuBonuHeitHbie 1
MOBEPXHOCTHBIE
uHrerpansl. Teopus
noJist

[TonsiTue kpuBONMHEHHOTO UHTErpaIa [-poaa u
II-pona. YcnoBue cyniecTBOBaHUS
KpUBOJIMHEHHOTO MHTerpaia. CBOMCTBA
KpUBOJIMHEHHOTO MHTErpana. OrneHka
KpUBOJIMHEWHOTO MHTerpana. [lonstue u
CBOICTBA MTOBEPXHOCTHOIO UHTErpayia [-poaa u
II-pona. CBoiicTBa MOBEPXHOCTHOIO MHTETpaa.
OrneHka NOBEpXHOCTHOTO UHTErpasa.
[TpunoxeHusi KpUBOJMHEWHOTO U
MOBEPXHOCTHOTO MHTETPAJIOB.

CxanspHble U BeKTOpHBIE Touis. [lupkymsiims
BEKTOPHOTO MOJIs BAOJb KpUBOH. Dopmyiia
l'aycca-Octporpanackoro. [{uBepreHiusi.
®opmyna Ctokca. PoTop BEKTOPHOTO MOJISI.
TloTeHuanpHOE IIOJIE M €T0 CBOMCTBA.
ConieHONIaIbHOE MOJIE U €T'0 CBOMCTBA.
BekTopHblii mOTEeHIIMAN.

OIIK-1

Hroro

CornacoeaHa Ha noptane N2 71161




10 YucnoBble psibl C
BEILIECTBEHHBIMU
YJIeHaAMHU

[lonsiTHE, BUIBI U CBOMCTBA YHCIOBBIX PSAIOB.
AOGCOIIOTHO U YCIIOBHO CXOJSIINECS PSJIBL.
[Ipu3HaKy CXOIMMOCTH 3HAKOIOJIOKUTEIBHBIX
psnoB: npusHak Jlanambepa, pagukaabHbIN
npusHak Komm, nHTerpansueii npuzHak Komm,
Ipu3HaKu cpaBHeHUs. CX0IUMOCTb
3HaKONepeMEeHHBIX psnoB. [Ipu3nak Jleltouuma.
Apudmernueckre onepaum ¢ psaaamH.
CymmupoBanue psj1oB. OcTaTok psjia U ero
OLICHKA.

OIIK-1

Htoro

11 OyHKUMOHATBHBIE
pSAbBI

OcHoBHbIE TOHATHS (PYHKIIMOHAIBHOTO Psizia.
PaBHOMEpHAs cX0AUMOCTh (DYHKIIMOHATILHOTO
psina. OCHOBHBIE TEOPEMBI O PABHOMEPHO
cxopsmuxcs psgax. CreneHHsle psiibl:
MOHSTHE, CXOAUMOCTh. CBOMCTBA CTENIEHHBIX
PSI0B BHYTPU MHTEPBAJIa CXOAUMOCTU. Psab
Tennopa u MaxknopeHa. Pasznoxenue
3JIEMEHTAPHBIX (PYHKIMNA B CTETICHHBIE PSIbI.

OIIK-1

Hroro

12 OGBIKHOBEHHBIE
nuddepeHatbHbIe
ypaBHeHUsA. CUCTEMBI

[0)iNY

Juddepennmanbapie ypaBHEHHS TIEPBOTO
MopsAKa. YpaBHEHHUS C Pa3AESIOUIUMUCS
nepeMeHHbIMU. OJTHOPO/IHbIE YPABHEHHUS.
MMOCTaHOBKA 3a/1a4M O BBIJICJICHUU PEILICHUH.
Teopema cy1iecTBOBaHUS U €IMHCTBEHHOCTH.
JIuHeiiHbIe ypaBHEHHUS IEPBOTO MOPSIKA.
VYpaBHenus bepHymim. YpaBHEeHUs B TOJTHBIX
muddepennmanax. [IpubamkeHHBIE METOIBI
pemenus auddepeHnnanTbHbIX YpaBHEHUN
MIEPBOTO MOPAJIKA. YPaBHEHHUS BBICIIUX
nopsaakoB. [lonaTue cuctemMbl OOBIKHOBEHHBIX
muddepeHnnanbHpIX ypaBHeHUH. CUCTEMBI
JIMHEMHBIX ypaBHEHUN. OTHOPOAHBIE CUCTEMBI
JTUHEWHBIX MU} epeHITnaTbHBIX YPABHEHHH C
MMOCTOSITHHBIMH K03 duiinenTamu. Meto
BapHaIllK MPOU3BOJIbHBIX TOCTOSHHBIX.

OIIK-1

Hroro

12

CornacoeaHa Ha noptane N2 71161




13 DnemeHTHI TEOPUU
BEPOATHOCTEN U
MaTeMaTU4ECKOMN
CTaTHUCTUKHU

Cayuaiineie coObITHS. Anredpa coOOBITHI.
OnemeHTsl KOMOUHaTopuku. Kiaccuueckoe
OINpEJIETICHUE BEPOSITHOCTH. TeopeMsl
CJIOKEHUSI U YMHOXKEHHS BEPOSITHOCTEH.
dopmyiia NOJHOM BEpOATHOCTH. Dopmyia
baiteca. /luckpeTHble CillydallHbIE BEJIMYHHBI.
HenpepbiBHBIE CilyyaliHbIE BETUYUHBI.
JIBymMepHbIe ciiyyaiiHble BenuunHbl. O0paboTka
Pe3yJIbTaTOB CTATUCTUYECKUX HAOJIIOICHUH.
UYucnoBble XapaKTEPUCTUKH CTaTUCTUUECKOIO
pacnpenenenus. KoppensiunoHHo-
pErpecCUOHHbIN aHAIN3. TOYeUHbIE OLIEHKU
IapaMeTpoB pacrpeeseHus. MeTo MOMEHTOB.
[IpoBepka runoTesbl 0 HOpMaJIbHOM
pacIpenesIeHu IeHepaIbHOW COBOKYITHOCTH.
Kpurepuu cornacusi. UHTepBanbHbIE OLIEHKU
IapaMeTpoB HOPMaJIbHO PacCIpeAcIICHHON
CIIy4ailHOM BEJIMYUHBI.

OIIK-1

Htoro

Hroro 3a cemectp

36

3 cemecTp

14 KoMIuiekcHEIE
qucia

OnpeneneHre KOMIUIEKCHBIX YHCEN U IEUCTBUS
HaJ HUMU. AnreOpandeckas Gopma
KOMIIIEKCHOTO uncna. JlelcTBus Hax
KOMIUIEKCHBIMU YHCIIaMU B alireOpandeckoi
dbopme. Tpuronomerpudeckas Gopma
KOMIIIEKCHOTO unchaa. JlelcTBus Hax
KOMIUIEKCHBIMU YHCIIAaMU B
TPUTOHOMETpHUIECKOi popme. Dopmyra
Oiinepa. [lokazarensHas Gpopma KOMITTIEKCHOTO
yrcna. KoMmmiekcHble BEKTOPHI:
anreOpanveckas (popma KOMITJIEKCHOTO
BEKTOpa, JeHCTBUS HaJl KOMIUIEKCHBIMU
BEKTOpaMH B asireOpandeckoi popme.
[IpencraBieHne KOMIJIEKCHBIX BEKTOPOB B
OpPTOHOPMHpPOBaHHOM Oa3uce. Bripaxkenue
oreparuii HaJi KOMIUIEKCHBIMU BEKTOpaMu
4yepe3 UX KOMIIOHEHTHI.

OIIK-1

Hroro

15 Teopus Gpynkumit
KOMILJIEKCHOT'O
NEPEMEHHOTO

[TonATne PyHKINN KOMIUIEKCHOTO
MEPEMEHHOTO. DIIEMEHTapHbIE (DyHKIHH
KOMIUIEKCHOTO iepeMeHHoro. [Ipenen
MIOCJIEZI0BATEILHOCTH KOMIUIEKCHBIX YHCEIL.
[Ipenen n HENMPEpBHIBHOCTH (PYHKIIUU
KOMILIEKCHOTO ITEPEMEHHOTO.
HuddepenunpoBanue GpyHKINH KOMIUIEKCHOTO
nepemeHHoro. Ycinosue Komu-Pumana.
WuterpupoBanue GpyHKINH KOMIUIEKCHOTO
MIEPEMEHHOT 0.

OIIK-1

Htoro

CornacoeaHa Ha noptane N2 71161
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16 Pansl B
KOMILJICKCHOM
III0CKOCTH. Teopus
BBIUCTOB

Yucnossle psasl. IIpu3zHaku cxoaumocTu
YUCIIOBBIX psAnoB. [Ipeacrasienue
aHasiuTudeckux GyHkuui psnamu. Paa Teinopa
¢byHKIMM aHaTUTHYECKOU B Kpyre. CBoiicTBa
PaBHOMEPHO CXOASIIUXCS (YHKIIMOHATIBHBIX
psnoB. TeopeMbl €ITMHCTBEHHOCTH, HYJIH
aHaiuTH4YeCcKuX QyHKUUM. Pa3znoxenue
aHasiutudeckux GyHkuuii B psin Jlopana.
[IpaBunbHas u rnmaBHas yactu psana Jlopana.
EnuncTBeHHOCTD pa3noxeHus B pax JlopaHa.
Kiaccudukanmst o0coObIX TOUEK 0JHO3HAYHOM
¢byskuuu. [ToBenenne ananuTUIECKUX QyHKIHA
B OeckoHeuHOCTH. Beruer ¢pyHKkInm
OTHOCUTEIFHO U30JIMPOBAHHON 0CO0O0M TOUKHU.
BrIuncienue BbI4ETOB OTHOCUTENIBHO ITOJIFOCOB.
Boruer pyHKIIMH OTHOCUTENBHO OECKOHEYHO
yAaJeHHOU ToUkH. IIpritoxenus teopun
BBIYETOB.

OIIK-1

Htoro

17 Onepannonnoe
UCYHCIICHUE

Omnpenenenue 1 cBoiicTBa npeoOpa3oBaHuUs
Jlarnaca. [TonsTHa opurnHana u U300pakeHusl.
N300paskeHue 31eMeHTapHbIX (yHKIHA.
CaoiictBa nzo0Opaxenus. Iloaydyenue
n3obpakenuil. [loctpoenne nzo0pa>keHuit 115
KyCOYHO-JTMHEHHBIX QyHKUNH. M300paxxenue
no Kapcony-Xesucaiiny. Juddepennuponanue
Y UHTETpUPOBaHHUE U300PAKECHHH.
Omnpenenenue opuruHaa 1mno u300paxxeHuto.
®opmyna Mennuna. Ilepsas u BTopast TeOpeMbl
pasyiokeHus. BoccTaHOBICHUE OpUTMHAIIA 110
JIpoOHO-paLlMOHATBHOMY U300paKEHHIO.
BoccranoBnenue opurnHana no n300paxeHuIo
C UCIOJIb30BAHUEM CBEPTKU U TEOPEMBI
3amna3piBaHus. VI300pakeHust sl HHTETPajioB ¢
[IEPEMEHHBIM IIPEIEIIOM U IIPOU3BOIHBIX.

OIIK-1

Hroro

12

CornacoeaHa Ha noptane N2 71161
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18 Psinbl 1 mHTETpa
®Dypee

[Tonstue psaga @ypre. Teopema o
paznoxxumoctu GpyHKuuii B psig Dyprwe. Psn
@dypbe A1 YeTHBIX U HEYETHBIX (PYHKINH.
Psinpr @ypbe s GyHKIUI IPON3BOIBHOTO
nepuoja. Paznoxenue B pan @ypwe
Henepuoanueckoi GpyHknun. KomrmnexkcHas
dopma psga @ypoee. Uaterpan Oypbe kak
npeaenbHbli cnydai psaga @ypse. Teopema o
npeacTaBieHny GyHKIUN HHTErpanom dypee.
KomriekcHas ¢popma uaTerpana Oypoe.
[IpeobpazoBanue Oypre. Dopmysibl oOpareHus
npeodpazoBanus Oypse. MHOrOMepHOE
npeodpazoBanue Oypre. Teopema [1rmm-
Bunepa. YacToTHbIE U BpEMEHHBIE
XapaKTEPUCTUKU CUCTEMbI aBTOMAaTUYECKOTO
yIpasieHus. ' apMOHNYECKNNA aHAIIN3 U CUHTE3
curHaia. Teopema KorenbHukoBa-llIeHHOHA.

OIIK-1

Htoro

19 [Ipunoxenus
WHTETPAIbHBIX
npeoOpa3oBaHuit

Pemenue nuHelHbIX 1uddepeHInanTbHbIX
YPaBHEHMH C MOCTOSTHHBIMH KO3 UIIEHTaMU
ornepaunoHHbIM MeTozioM. Popmyna [roamens.
HHuTerpupoBaHue cucTeM JTMHEHHBIX
muddepeHInaIbHbIX ypaBHEHUH C
MOCTOSIHHBIMU K03 puumenramu. [Ipumenenue
OIEPALMOHHOTO UCUYUCIICHUS K BRIYMCICHHIO
OIpeJIeIEHHBIX UHTETpajioB. Beruucnenue
HEKOTOPBIX HECOOCTBEHHBIX MHTETPAJIOB.
Perienue nHTErpanbHbIX ypaBHEHHHA
crienuanbHOro Buaa. Mcnosiab3oBanue
npeoOpa3oBanus Jlamiaca Juist MOIETMPOBAHUS
JIEKTPUUYECKUX IIeTICH.

OIIK-1

Hroro

Hroro 3a cemectp

36

Hroro

108

5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)

HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MIPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHoBaHMe NMPaKTUYCCKUX 3aHATUN (CEMHHAPOB)

Haspanwus paznenos
(TeM) TUCIIUTIITUHBI

HanmeHoBaHME PAaKTUYECKUX 3aHITUN
(cemuHapoB)

TpynoemMKOCTb,
q

dopMupyemsie
KOMIIETEHIINU

1 cemecTp

1 JIunetinas anrebpa u
pewmenne CJIAY

Anrebpa matpuil. OnpeneTuTe I MaTPHIL.
O6parnas matpuia. HeBeIposkieHHBIE
CUCTEMBbI JINHEHHBIX alreOpanveckux
ypaBHeHul. Panr matpuiisl. [IponusBosiabHbIE
CUCTEMBbI JINHEHHBIX aredpanveckux
ypaBHeHu. COOCTBEHHBIE YKCIIa U
COOCTBEHHBIE BEKTOPHI IMHEHHOTO
onepatopa. KBagpatuunsie GopMbI.

OIIK-1

Hroro

CornacoeaHa Ha noptane N2 71161
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2 BekropHas anredpa u
EBKimIoBEI
MIPOCTPAHCTBA

Jenenne orpe3ka B JaHHOM OTHOIIEHUH.
Pasnoxxenue Bekropos 1o 6azucy. [Ipoexuus
Ha 0Cb, KOOPAUHATBI BEKTOPOB. JINHENHBIE
olepanuy HaJl BEKTOpaMU B KOOPAMHATHOMN
dhopme. Moy M HAIIPaBJISIOIIHEC
KOCHHYCBI BEKTOpA; UX BbIpAXKEHUE Yepe3
KoopAuHaThl. CKalspHOE NPOU3BEIACHHE
BEKTOpOB. BekTopHOE npounsBeieHne
BEeKTOpOB. CMelIaHHOE IPOU3BEICHUE TPEX
BeKTOpOB. COOCTBEHHBIE 3HAYEHUS U
COOCTBEHHBIE BEKTOPBI MAaTPHULIBI.

OIIK-1

Htoro

3 AganuTtnyeckas
reOMETPHUSI

YpaBHEeHUs NPAMOU HA MJIOCKOCTH.
YpaBHEHHE INIOCKOCTU. Y PaBHEHUS IIPIMOM
B IIpocTpaHcTBe. KpuBbIe BTOPOTo NOpsAKa.
IIpuBeneHne ypaBHEHUN KPUBBIX BTOPOIO
NOPsIKa K KAHOHUYECKOMY BH]LY.
IToBepxHOCTH BTOPOrO NOpsA KA.
IToBepxHOCTH BpaleHUs.

OIIK-1

HUroro

4 Hauaja agannsa

MmuosxkecTBa. Onepaiuu HaJl MHOKECTBAMH.
YucnoBblie MHOXKeCTBA. DYHKIINH.
[Ipocreitmue cBovicTBa GpyHKIuid. [Tpenen
(dbyukmun. YucinoBble 1 BEKTOPHBIE
nocieaoBaTeabHOCTH. [IepBrIit
3aMevareNbHbIN npenen. Bropoi
3aMevaresbHbIi npenein. CieacTBus BTOPOro
3amedvartesbHoro npezena. CpaBHEHUE
0OECKOHEUYHO MAJIBIX U 0ECKOHEYHO OOJIBIITNX
¢dbyukauii. HempepsIBHOCTH (QyHKITHH.
Knaccudukanus pa3pbiBoB GyHKITHH.
[Ipenen u HENMPEPHIBHOCTH (DYHKITMH MHOTHX
MepEeMEHHBIX.

OIIK-1

Hroro

CornacoeaHa Ha noptane N2 71161
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5 MuddepennuaapHoe
HCUHNCIICHUE

Texnuka muddepenupoBanus GyHKIUNA
CKaJIpHOTO aprymenTa. [IponsBogHbIe
BBICIIHMX TOPSIIKOB (PYHKIUIN CKAJIIPHOTO
aprymenTa. JlupdepennupoBanue GyHKIUN
MHOTHX aprymMeHToB. [Ipon3BoaHas mo
HarpasieHuo. [IponsBoaHble
napaMeTPUYeCcKH 3aJaHHBIX (PYHKITUIA.
Huddepennupoanre GyHKINN, 3aJaHHBIX
HesiBHO. [luddepenmman. @opmyna Teinopa.
[IpaBuiio Jlonurans. [Ipusnaku nocrosHcTBa
Y MOHOTOHHOCTH (DYyHKLIMU. DKCTPEMYMBI.
Haubosnpiiee n HanMeHbIee 3HAYCHUS
(YHKIIMY Ha 3aMKHYTOM MHOYXECTBE.
BBIyKI10CTh ¥ BOTHYTOCTH Tpaduka
¢ynkuuu. Touku nepernba. ACUMITOTHI
rpaduka ¢yakmun. MccnenoBanue QyHKImii
¥ TIOCTPOEHUE IrPpahuKOB.

OIIK-1

HUtoro

6 Heonpenenennslit
UHTETpal

[lepBooOpa3Has u HeonpeAeICHHbIH
uHTerpai. larerpupoBanue MeTonoM
3aMeHbl iepeMeHHON. IHTerpupoBanue
METOJIOM BHECEHHS O] 3HAK
muddepennmana. MaterpupoBanue mo
qacTaM. HTerpupoBaHue palmoHaIbHBIX
npobeit. MuTerpupoBanue
TPUTOHOMETPUUYECKUX (YHKIUH.
WHTerpupoBanne HEKOTOPBIX
UPPALMOHATIBHBIX (DYHKIHH.

OIIK-1

HUroro

Hroro 3a cemectp

36

2 cemecTp

7 OnipeneneHHbIN
UHTErpal.
HecoOcTBeHHbIH
HHTErpa

Ilonsitue, cBoiicTBa U CIIOCOOBI BEIYUCICHUS
ONPEAEIICHHOTO UHTETpaa.

®opmyna Herotona-JleiiOHuna.
HurterpupoBanue no 4acTsim B
OTIpeIeJICHHOM HHTETpae. 3aMeHa
MIEPEMEHON B ONIPEACIICHHOM UHTErpase.
[IpuioxeHus onpeneieHHOro HHTErpaia:
BBIYHCJICHHE TLIOMIAICH TUIOCKUX PUTYD,
BBIYHCIICHHUE JIJTUHBI TyTU KPUBOM,
BBIYHCJICHHE 00beMa Tella BPalllCHUs,
BBIYHCIICHUE TLJIOIIAIA TTOBEPXHOCTH
BpaieHus. HecoOCTBEHHBIC HHTETPAITBI
MIEPBOr0 U BTOPOT'O POJA.

OIIK-1

HUtoro

CornacoeaHa Ha noptane N2 71161
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8 KpaTHble uHTErpasl

Brpruncienue JBOMHBIX U TPOMHBIX
CBEJICHUEM HX K TOBTOPHBIM.

MHTErpajioB. 3aMeHa MEPEMEHHBIX B KPATHBIX
MHTErpajgax. BeruucieHrne HHTErpaios B
NOJISIPHBIX KoopauHaTax. Cepudeckas u
UWJIMHIPAYECKAs CHCTEMBI KOOPAUHAT.
[IpusioxkeHust KpaTHBIX UHTErPAJIOB.

OIIK-1

Htoro

9 KpuBosuHeiiHble 1
MMOBEPXHOCTHBIE
uHTerpaiel. Teopust
oJIs

Kpuonunelinsie narerpanst I-pona u II-
pona. OueHKa KpUBOJIMHEWHOTO UHTETpaIa.
IToBepxHocTHBIE UHTErpainsl [-pona u I1-
pona. OueHKa NOBEPXHOCTHOTO UHTErpaIa.
[IpunoxeHust KPUBOJIMHEUHOTO U
IIOBEPXHOCTHOTO UHTErpanoB. Llupkysauus
BEKTOPHOTO I10JI BAOJIL KpuBoi. PopMya
l'aycca-Octporpaackoro. JluBeprenuus.
dopmyna

Crokca. Porop BEKTOpHOIO MOJIS.

OIIK-1

HUroro

10 Yucnosele psiasbl ¢
BEIIECTBEHHBIMHU
yJIEHAMHA

AGCOJIOTHO U YCIIOBHO CXOJSIINECS PAIBL.
[Ipr3HaKK CXOIUMOCTH
3HAKOTIOJIOKHUTENbHBIX Psi1oB. CXOIMMOCTh
3HaKONepeMEeHHBIX psoB. [Ipu3Hak
Jletioanma. ApudmeTndyeckre onepamuu ¢
panamu. CymmupoBanue psiioB. OcTaTok
psiZia U ero olleHKa.

OIIK-1

Hroro

11 ®yHKkuMOHANbHBIE
psIbI

PaBHOMEpHAs CXOAUMOCTD
(GyHKIMOHATBHOTO psifa. CTENeHHbIE PSIIbL:
HOHSATHE, CXOAUMOCTh. CBOMCTBA CTENEHHBIX
PAI0B BHYTPU UHTEpBasIa CXOAUMOCTH. Psizib
Teinopa nu MaknopeHna. Paznoxenue
JJIEMEHTAPHBIX (DYHKIHMIA B CTETICHHBIE PSIBI.

OIIK-1

Htoro

12 OObIKHOBEHHBIE
muddepeHIranbHbIe
ypaBHeHUS. CHCTEMBI
ony

VYpaBHEHUS € pa3AeAIOILUMUCS
nepeMeHHbIMU. OJTHOPOIHbIE YPABHEHHS.
JIuHeliHble ypaBHEHUS IEPBOTO MOPSAKA.
YpaBHeHus bepHyin. YpaBHEHUS B IIOJIHBIX
muddepennmanax. [TpubnamkeHHbIE METOIBI
peweHus qudQepeHraIbHbIX ypaBHEHUN
IIEPBOIO MOPsAKA. Y paBHEHUS BBICILINX
nopsaKoB. CUCTEMBI JIMHEWHBIX YPaBHEHUM.
OnHOpOAHBIE CUCTEMBI

JUHEHHBIX TU(PepeHINaIbHbIX YpaBHEHUN
C MOCTOSTHHBIMH KO3 durentaMu. Meron
BapHally IPOU3BOJIBHBIX TTOCTOSIHHBIX.

OIIK-1

HUroro

CornacoeaHa Ha noptane N2 71161
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13 DnemeHTHI TEOPUU
BEPOATHOCTEN U
MaTeMaTU4ECKOMN
CTaTHUCTUKHU

OnemenTsl KoMOnHaTopuku. ®opmyia
MOJTHOM BepositTHocTH. Dopmyna

baiteca. JluckpeTHble Cly4allHbIE BEJIUYHHBI.
HenpepbiBHBIE CilydaiiHbIE BETUYUHBI.
OO0paboTka pe3yJIbTaTOB CTATUCTUICCKUX
HaOmoeHui. YncnoBble XapaKTepUCTUKU
CTaTHUCTUYECKOT0 pacupeeneHus. Toueunble
OLIEHKH [1apaMEeTPOB pactpenenaeHus. Meron
MOMEHTOB. [IpoBepka runoress o
HOpPMAaJIbHOM PACIIPEIEICHUH TeHEPaIbHON
COBOKYITHOCTU. IHTEpBaIbHbIE OLICHKU
apaMeTpoB HOPMAJILHO paclpeesIeHHOM
CIIy4ailHON BEJINYMHBI.

OIIK-1

HUtoro

Hroro 3a cemectp

28

3 cemecTp

14 KoMIuiekcHEIE
qucia

JlelicTBUA Ha/l KOMITJIEKCHBIMU YUCIIAMH B
anreOpanveckoit popme. JleficTBus Hax
KOMIUIEKCHBIMU YHCIIaMU B
TPUTOHOMETpHUIECKOH opme. Dopmyra
Oiinepa. [lokazarensHas popma
KOMILJIEKCHOTO uncia. JleHcTBrs Haf
KOMIUIEKCHBIMU BEKTOPaMU B
anredpandeckoit popme. [Ipeacrasienue
KOMIUIEKCHBIX BEKTOPOB B
OpPTOHOPMHpPOBaHHOM Oa3uce. BripaxkeHue
orepanuii HaJl KOMIUIEKCHBIMU BEKTOpaMU
yepe3 UX KOMIIOHEHTHI.

OIIK-1

Hroro

15 Teopus Gpynkumit
KOMILJIEKCHOT'O
NEPEMEHHOTO

OnemeHTapHbIe (YHKIIMN KOMILIEKCHOTO
nepeMmeHHoro. [Ipenen
II0CJIEIOBATEIbHOCTH KOMIUIEKCHBIX YHCET.
[Ipenen u HEMIPEPBIBHOCTH (DYHKIIUN
KOMIIJIEKCHOTO IIEPEMEHHOTO.
HuddepenumpoBanue GpyHKIHIN
KOMIUIEKCHOTO IEPEMEHHOT0. Y CIIOBUE
Komm-Pumana. MaTerpupoBanne GyHKIUN
KOMIIJIEKCHOTO IIEPEMEHHOTO.

OIIK-1

HUtoro

16 Psinel B
KOMILJIEKCHOM
10cKocTH. Teopus
BBIYETOB

Uucnossle psiibl. DyHKIMOHAIBHBIE PSIIBL.
Crenennsle psaabl. Paasl Teinopa u JIopana.
Hynu ananutuueckux gynkmuii. Ocobsie
TOYKH. BbrueTsl. Belunciienne uHTErpaios ¢
IIOMOILBIO BBIUETOB.

OIIK-1

HUroro

CornacoeaHa Ha noptane N2 71161
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17 Onepannonnoe
MCUHNCIICHUE

[Ipeobpazosanue Jlamnaca. [Tonyyenue
n3o0paxenwuii. [loctpoeHne n300paxeHMIA
JUISL KyCOYHO-JIMHENHBIX (PYHKIIHI.
HuddepenunupoBanue u UHTETPUPOBAHHUE
n300pakeHnii. BoccraHoBiIeHne opurnHana
o

JIpoOHO-pallMOHATBHOMY U300paKEHHIO.
BoccraHoBiienne opuruHana mno
N300pKEHHIO C UCTIOIb30BaHUEM CBEPTKH U
TeOopeMbl 3ana3abiBanus. M300paxenus s
MHTETPaJIOB C IEPEMEHHBIM IIPEJIEIOM U
IIPOU3BOJHBIX.

10

OIIK-1

Htoro

18 Psinbl 1 uHTETrpan
Dypee

Pan @ypbe 11 4eTHBIX U HEYETHBIX
¢byHkuuid. Psaapt @ypoe i GyHKuui
IIPOU3BOJIBHOIO Nepuoza. Pasznoxxenue B psan
®Dypbe HEMEePUOINUECKON (DYHKIIUH.
Komnnexchas gpopma psana @ypwe. UnTerpan
dypbe Kak

IIpeNeNbHbIN city4yal psaaa Oypse.
KomnnexcHas ¢popma unrerpana Oypoe.
[Ipeobpazosanue Dypre. [Ipencrapnenue
¢ysnkuuu uaTerpanom dypre. Popmybl
oOpamienus npeodpasosanus Oypee.
MuoromepHoe npeodpazobanue Dypee.

OIIK-1

HUroro

19 Tlpunoxenus
MHTETPaIbHBIX
npeoOpa3oBaHUA

Pemenne nunelHbIx quddepeHnmanbHbIX
YPaBHEHHIA C TIOCTOSTHHBIMHU
koddpurmentamu. opmyna Jroamens.
NHTerpupoBanue cuctem

TUHEHHBIX TudPepeHInaTbHBIX YPaBHCHUH
C TIOCTOSIHHBIMU KO3 (purimentamu. Pemenue
UHTETPaIbHBIX YPaBHCHUH.

OIIK-1

Hroro

Hroro 3a cemectp

40

Htoro

104

5.4. JlabopaTopHbIe 3aHATHSA

HaumeHoBaH#e 1a00paTOpHBIX pabOT MpHUBEIEHO B Ta0uIe 5.4.
Tabmmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT

HaszBanus pazaenon
(TeM) TUCIUTITUHBI

HaumenoBanue 1abopatopHbIx paboT

TpynoemMKkocTb,
q

dopmupyembie
KOMIIETEHIINH

1 cemecTp

1 Jluneitnas anrebpa u
pemenue CJIAY

[eiictBus Hax MatpulaMy. Beraucnenue
onpenenureneid. OOpaTHas MaTpuua.
Martpuussle ypaBHEHU. PaHr MaTpHLIbL.
OnpeneneHHbIE CUCTEMBbI IMHEHHBIX
ypaBHeHUI. HeomnpeneneHHbIX CUCTEMBI
JIMHEHHBIX YPABHEHUM.

OIIK-1

Htoro
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2 BekropHas anredpa u
EBKimIoBEI
MIPOCTPAHCTBA

[eneHnne orpe3ka B JAHHOM OTHOLIEHUH.
PasnoxeHue BeKTOpoB 1o Oa3ucy.
[Tpoekuust Ha 0Cb, KOOPJAUHATHI BEKTOPOB.
JIunelinble onepanuy HajJ BEKTOPaMU B
KOOpJMHATHOHN opme. Moayib u
HaIPaBJIAIOLINE KOCUHYCBHI

BEKTOPA; UX BBIPAXKEHUE Yepe3
KoopAuHaThl. CKaJIsipHOE MPOU3BEICHHE
BEKTOpOB. BekTopHOE nIpoun3BeieHne
BEeKTOpOB. CMelIaHHOE IPOU3BEICHUE
Tpex BeKTOpoB. COOCTBEHHBIC 3HAUCHUS H
COOCTBEHHBIE BEKTOPBI MaTPHIIBI.

OIIK-1

Hroro

3 AganuTtnyeckas
TeOMETPHUS

YpaBHeHMs NPAMOU HA MJIOCKOCTH.
YpaBHEHUE INIOCKOCTH. Y PaBHEHUSA
IpsIMOM B IpocTpaHcTBe. KpuBble BTOPOTrO
nopsaka. [Ipusenenue ypaBHeHuM
KPHUBBIX BTOPOI'O MOPsIIKa K
KaHOHHUYECKOMY BUIy. [loBepxHOCTH
BTOPOT'O MOPSAIKA.

IToBepxHOCTH BpalCHUS.

OIIK-1

Hroro

4 Hauaja agannsa

[Ipenen pyHKUMH: TOHATHE, ONIPECIICHNE
npenena. 3aMeyaTesbHbIe PEebl.
HemnpepsiBHOCTH PyHKITMN. CpaBHEHHE
0ECKOHEYHO MaJbIX U

OECKOHEYHO OONBIINX (YyHKITHM.

OIIK-1

Hroro

5 MuddepennuaapHoe
HCUHNCIICHUE

JduddepenumpoBanue GpyHKIHi
CKaJSIpHOTO aprymenTa. [IponsBoaHbIe
BBICIINX TOPSIIKOB (DYHKIUN CKAJIIPHOTO
aprymenTa. J{uddepenuupoanue
(byHKIMH, 3a1TaHHBIX TAPAMETPUIECKH.
HuddepernupoBanue GyHKIHH,
3aJJaHHBIX HesIBHO. J{uddepennman
¢ynkuuu. J{nddepeHnmans BBICIIAX
nopsiakoB. [Ipasuino Jlonurans.
HccnenoBanue pyHKIMNA ¢ TOMOIIbIO
MPOM3BOJIHBIX.

OIIK-1

Hroro

6 Heonpenenennnlit
UHTETpal

Mertoa noBeaeHUs MO 3HAK
muddepennuana. Meroa 3aMeHbI
IepEMEHHON. MeTol HUHTErpUpOBaHUs 110
yacTsaM. HTerpupoBanue
TPUTOHOMETPUUYECKHX (PYHKLHUH.
WNuterpupoBanue QyHKIHHA, COAEpKALIIX
KBaJIPaTHBIN TPEXUJIEH.

WuTerpupoBanue IpoOHO-palliOHAIBHBIX
byHKUIMN.

OIIK-1

Hroro
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Hroro 3a cemectp

32

2 cemecTp

7 OnipeneneHHbIN
UHTETpal.
HecoOcTBeHHEIH
UHTErpa

®opmyna Hetotona-JleiiOnuma.
WHTerpupoBaHue 1Mo 4acTsMm B
OIIPEEIIEHHOM

UHTETpaie. 3aMEHa IEPEMEHON B
OIIPEIEIICHHOM UHTETpale.
[Tpubnnxennoe

BBIUHCJICHUE ONPEJECICHHOTO UHTErpala.
[TpunosxeHus: onpeaeIeHHOro HHTErpaia.
Heco6cTBeHHbIE HHTErpaJIbl IEPBOTO
pona. HecoGcTBeHHBIE MHTETPaAIbI
BTOPOI'0O poja.

OIIK-1

Hroro

8 KpaTHble unTerpaisl

CBelleHHe TBOMHBIX HHTETPAJIOB K
MOBTOPHBIM. BhIUnCIIeHNE TPOUHBIX
MHTETpasioB. 3aMeHa IIEPEMEHHBIX B
KpaTHBIX UHTErpajax. Berancienue
MHTETPaJIOB B MOJSPHBIX KOOPINHATAX.
Cdepurueckas 1 IUIUHAPUYECKAs
cuctembl koopauHart. [Ipunoxenus
KpaTHBIX MHTETPajioB.

OIIK-1

Hroro

9 KpuBonuHeiiHbie 1
[IOBEPXHOCTHBIE
uHTerpansl. Teopus noss

KpuBonunelinsie unterpansl [-poga u
[Ipona. IloBepxHOCTHBIE HHTErpaAIBI [-
pona u Il-pona. Ilpunoxenus
KPHUBOJMHEHHOTO ¥ IOBEPXHOCTHOT'O
MHTErpasioB. LIupKyIsius BEKTOPHOTO
I10JIs1 BAOJIb KPUBOM.

OIIK-1

Hroro

10 YucnoBble psibl C
BEILIECTBEHHBIMU
YJIeHAMHU

AOGCOIOTHO U YCIOBHO CXOSIIUECS
psnel. [IpusHaku cxoquMocTu
3HAKOIOJIOKUTEIBHBIX PSIOB.
CX0IMMOCTb 3HAKOIIEPEMEHHBIX PSAJI0B.
IIpusnax

JleiibHuna. ApudpmeTndeckre ornepamuu ¢
psaamu. CymmupoBanue psanoB. OctaTok
psila ¥ €ro OLICHKA.

OIIK-1

Hroro

11 ®yHKUIHMOHAIbHBIE
PAIBI

PaBHOMEpHast cCXOIUMOCTh
(YHKIIMOHAIILHOTO

psina. CTeneHHbIe PsIIbl: TTIOHSTHE,
CXOJIMMOCTH. PasnokeHue 31eMeHTapHbIX
(GYHKIHA B CTETICHHBIC PSIIIBI.

OIIK-1

Hroro
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12 OGBIKHOBEHHBIE
Qg depeHraIbHbIe
ypaBHeHUsA. CUCTEMBI

[0)iNY

YpaBHEHHUS C pa3aeHaSAIOUIMMUCS
nepeMeHHbIMU. OJTHOPO/IHbIE YPABHEHMUS.
JIuneliHble ypaBHEHHMsI IEPBOTO MOPSAAKA.
VYpaBHeHnus bepnyim. YpaBHeHus B
NOJHBIX auddepenimanax. Y paBHEeHUS
BBICIIKX NMOPsIAKOB. CHCTEMBI IMHEHHBIX
YPaBHEHUM.

OIIK-1

Hroro

13 DnemeHTsI TEOPUU
BEPOSATHOCTEN U
MaTeMaTH4ECKON
CTaTUCTUKH

O06paboTka pe3yabTaToOB CTATUCTUYECKUX
HaOmroieHui. YncioBble XapaKTepUCTUKH
CTaTUCTUYECKOIO PACIIPENCICHHUS.
ToueuHble

OLICHKH [1apaMEeTPOB PacCIpecIICHHUs.
IIpoBepka runoressl 0

HOPMAJILHOM PacIpeneeHun
TE€HEPaJIbHOU COBOKYITHOCTH.
HHTepBanbHbIC OLICHKU IIapaAMETPOB
HOPMAJIBHO PACIPEIEICHHOM CIly4aiiHOU
BEJINYUHBI.

OIIK-1

Hroro

Hroro 3a cemectp

20

3 cemecTp

14 KoMIutekcHbIE Ynciia

JlelicTBUA HaJl KOMIJIEKCHBIMU YUCIIAMH B
anreOpandeckoit popme. JleiicTBust HaT
KOMIUICKCHBIMU YHCIIAMU B
TPUTOHOMETPHUYECKOU (hopMme.
[TokazarenpHas (hopMa KOMIUIEKCHOTO
yrcna. JleiicTBUS HaJl KOMIUIEKCHBIMH
BEKTOPAMH B

anreOpandeckoit popme. [IpencraBnenue
KOMIUICKCHBIX BEKTOPOB B
OpPTOHOPMHUPOBAHHOM Oa3uce.
BeIpaxxenue onepanuii HaJQ
KOMIUICKCHBIMU BEKTOPAMH YepPe3 UX
KOMITOHCHTEI.

OIIK-1

Hroro

15 Teopus Gpynkuumit
KOMILJIEKCHOT'O
HEePEMEHHOT 0

[Ipenen mocnenoBaTeNbHOCTH
KOMIUTIEKCHBIX uncen. [Ipenen u
HEMPEPBIBHOCTH (DYHKITUH KOMILIEKCHOTO
nepemenHoro. J{uddepennmpoBanue
(GYHKIIUN KOMILIEKCHOTO TIEPEMEHHOTO.
HuTerpupoBanue GyHKIHH
KOMIUIEKCHOTO MEPEMEHHOTO.

OIIK-1

Hroro

16 Psinpl B KOMILJIEKCHOM
MJI0CKOCTH. Teopus
BBLIYETOB

[IpeacrasineHue aHAMUTHYECKUX (PYHKITUI
psanamu. Psan Teinopa dyHKImm
AHAJIUTHYECKOU B Kpyre. Paznoxenue
aHanuTH4YeCKuX GyHKIMi B psan JlopaHa.

OIIK-1

Hroro
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17 Onepannonnoe
MCUHNCIICHUE

N300paKCHHIA

IMPOU3BOAHBIX.

JUTSL KyCOYHO-JTMHEWHBIX (DYHKIIUH.
JuddepeHnmrpoBanue 1 UHTETPUPOBAHUE
n300pakenuii. 1300pakeHus s
MHTETPAJIOB C IEPEMEHHBIM TPEACIOM H

[TpeoOpaszoBanue Jlamnaca. [Toctpoenue 4

OIIK-1

Hroro 4

18 Psinbl 1 uHTETrpan
Dypee

CHUI'HaJl1a.

[TpeobOpaszoBanue Dypre. [Ipencrapnenue 2
dbynakun uarerpasom Oypre. YacToTHbIC
Y BPEMEHHBIE XaPAKTEPUCTUKU CUCTEMBI
ABTOMAaTHUYECKOIO YIIpaBJICHUSI.
["apmoHMYECKUI aHANIU3 U CUHTE3

OIIK-1

Htoro 2

19 Tlpunoxenus
MHTETPaIbHBIX
npeoOpa3oBaHUA

Ucnonp3oBanue

npeoOpa3zoBanus Jlammaca s
MO/JICIIMPOBAHUS IJICKTPUICCKUX [IETCH.

Pemenne nmuHelHbIX 1udPepeHmanIbHbIX 2
YpaBHEHHH C TIOCTOSTHHBIMHU
kod(urmentamu. Pemenne
MHTETPaIbHBIX YPaBHCHUH.

OIIK-1

Hroro 2

Hroro 3a cemectp

16

Htoro

68

5.5. KypcoBoii npoekT / KypcoBasi paéora

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHAs1 padoTa

Buer caMocTosITENIbHOM pabOThI, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETCHIIMU TIPEICTABIICHBI B

tabnuue 5.6.
Tabmuma 5.6. — Buabl caMocToSTeIbHONM PabOThl, TPYIOEMKOCTh B (DOPMHPYEMbIE KOMIICTCHIIUN
Bunbr
HasBanus pasznenos . Tpynoemkocts, | DopMmupyeMbie
CaMOCTOSITEJIbHOU ®opMbI KOHTPOJIS
(TeMm) AMCUMITITUHBI q KOMIIETEHIIUHU
paboTbI
1 cemecTp
1 JIunetinas anrebpa |[loaroroBka 2 OIIK-1 TectupoBanue
u pemienue CJIAY TECTUPOBAHUIO
Brinonnenune 6 OIIK-1 NunuBunyansHOe
UHIUBUAYATHHOTO 3a/1aHue
3a/1aHUst
[ToaroroBka K 4 OIIK-1 JlaGopaTopHnas
nabopatopHOt padore, pabota
HaIKMCaHUE OTYeTa
Hroro 12
21
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2 Bekropnas anre6pa |[loaroroBka k 2 OIIK-1 TectupoBanue
1 EBKIINTOBEI TECTUPOBAHUIO
OpOoCTPpaHCTBA Brmonaenue 6 OIIK-1 NunuBuayansHOE
WHAUBUAYATbHOTO 3aJlaHue
3a/laHus
IToaroroBka k 4 OIIK-1 JlaGopaTopHas
nabopaTopHoii paboTe, pabota
HAIMCaHKUe OTYeTa
Hroro 12
3 AganuTtnyeckas IToaroroBka x 2 OIIK-1 TectupoBanue
reoOMeTpHs TECTUPOBAHUIO
Brinonnenue 8 OIIK-1 NunuBunyansHoe
WHAUBUAYATHHOTO 3a/laHue
3a/laHus
[ToaroroBka k 6 OIIK-1 Jlaboparopuas
naboparopHoit padore, pabota
HaIMCaHUE OTYeTa
Hroro 16
4 Hauana ananusa IToaroroBka k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Brinosinenue 6 OIIK-1 NunuBuayansHOE
WHIVUBUIYTBHOTO 3a/1aHne
3a/1aHust
[ToaroToBka k 4 OIIK-1 JlaGopaTopHas
nabopaTopHO# pabdoTe, pabora
HaIMcaHue oTyeTa
Hroro 12
5 Huddepennmansaoe | [Toaroroska k 2 OIIK-1 TectupoBanue
HCYHUCIICHHE TECTUPOBAHUIO
Brimonaenune 6 OIIK-1 NunuBuayansHOE
MHAUBUAYATbHOTO 3aJlaHue
3a/laHus
IToaroroBka k 4 OIIK-1 JlaGopaTopHas
nabopaTopHoii paboTe, pabota
HAIMCaHKe OTYeTa
Hroro 12
6 Heonpenenennsiit  |[loaroroBka k 2 OIIK-1 TectupoBanue
UHTETpa TECTUPOBAHUIO
Brinonnenune 6 OIIK-1 NunuBunyansHOe
WHAUBUAYATHHOTO 3a/laHue
3a/laHus
[ToaroroBka k 4 OIIK-1 Jlaboparopuas
nabopatopHoit padore, pabota
HaIMCaHUE OTYeTa
Hroro 12
Hroro 3a cemectp 76
[ToaroroBka u cnaya 36 DK3aMeH
JK3aMeHa
2 cemecTp
22
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7 OnpeneneHHbIN IToaroroBka k 2 OIIK-1 TectupoBanue
UHTErpall. TECTUPOBAHUIO
HecoOcTBeHHbIi Brimonaenune 6 OIIK-1 NunuBuayansHOE
HAHTErpal WHIUBUYATBHOTO 3aJaHue
3a/laHus
IToaroroBka k 4 OIIK-1 JlaGopaTopHas
nabopaTopHoii paboTe, pabota
HanMcaHue oTyeTa
Hroro 12
8 KpaTtnbie [ToaroroBka k 2 OIIK-1 TectupoBanue
WUHTETPaJIbl TECTUPOBAHUIO
Brinonnenue 6 OIIK-1 NunuBunyansHoe
WHAUBUAYATHHOTO 3a/laHue
3a/laHus
[ToaroroBka K 4 OIIK-1 JlaGopaTopHas
naboparopHoit padore, pabota
HalMcaHue oTyeTa
Hroro 12
9 Kpuonunelineie u  |Iloaroroska k 2 OIIK-1 TectupoBanue
IIOBEPXHOCTHBIE TECTUPOBAHUIO
uHTerpansl. Teopust | BrimonHenue 6 OIIK-1 NunuBuayansHOE
OJIA HHIWBHAAYaJIbHOI'O 3aJaHue
3aJlaHus
[ToaroToBka k 4 OIIK-1 JlaGopaTopHas
nabopaTopHO# pabdoTe, pabora
HaIMcaHue oTyeTa
Hroro 12
10 Yucnosele psaasl ¢ |[loaroroska k 2 OIIK-1 TectupoBanue
BELIECTBEHHBIMU TECTUPOBAHUIO
WIeHaMU Brimonaenune 4 OIIK-1 NunuBuayansHOE
MHAUBUAYATbHOTO 3aJlaHue
3a/laHus
IToaroroBka k 2 OIIK-1 JlaGopaTopHas
nabopaTopHoii paboTe, pabota
HanMcaHue oTyeTa
Hroro 8
11 ®yukuuonaneubie |Iloaroroka k 2 OIIK-1 TectupoBanue
pAABI TECTUPOBAHUIO
Brimonnenue 4 OIIK-1 NunuBunyansHOe
WHAUBUAYATHHOTO 3a/laHue
3a/laHus
[ToaroroBka k 4 OIIK-1 Jlaboparopuas
nabopatopHoit padore, pabota
HalycaHue OTyeTa
Hroro 10
23
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12 OGBIKHOBEHHBIE [ToaroroBka k 6 OIIK-1 TectupoBanue
muddepeHIHATBFHBIC | TECTUPOBAHUIO
ypaBHeHus. CHCTEMBI | BpimonHeHue 8 OIIK-1 NunuBuayansHOE
ony VHIUBHU Ty aJIEHOTO 3a7aHue
3a/laHus
[Toaroroska k 4 OIIK-1 Jlaboparopnas
nabopaTopHoii paboTe, pabota
HAIMCaHKUe OTYeTa
Hroro 18
13 Dnementsl Teopun |Iloaroroka k 8 OIIK-1 TectupoBanue
BEpPOSITHOCTEN U TECTUPOBAHUIO
MaTeMaTHIECKOM Brinosninenue 10 OIIK-1 NunuBunyansHoe
CTaTUCTHKH WHIWBHAAYaJIbHOIO 3aJ1aHUC
3a/laHus
[ToaroroBka k 6 OIIK-1 Jlaboparopuas
naboparopHoit padore, pabota
HaIMCaHUE OTYeTa
Hroro 24
Hroro 3a cemectp 96
[ToaroroBka u cnaya 36 DK3aMeH
JK3aMeHa
3 cemecTp
14 KommuiekcHbie IToaroroska k 2 OIIK-1 TectupoBanue
qrcna TECTUPOBAHUIO
Brinosinenue 6 OIIK-1 NunuBuayansHOE
WHUBUTyJIbBHOTO 3a/1aHne
3a/1aHust
[ToaroToBka k 2 OIIK-1 JlaGopaTopHas
nabopaTopHO# pabdoTe, pabora
HaIMcaHue oTyeTa
Hroro 10
15 Teopust pyukumii  |[ToaroroBka K 4 OIIK-1 TectupoBanue
KOMILJIEKCHOTO TECTUPOBAHUIO
HEPEMECHHOTO Beinonnenue 6 OIIK-1 NunuBuayansHOE
MHAUBUAYATbHOTO 3aJlaHue
3a/laHus
[Toaroroska k 4 OIIK-1 Jlaboparopnas
nabopaTopHoii paboTe, pabota
HAIMCaHKe OTYeTa
Hroro 14
16 Psann B IToaroroBka x 4 OIIK-1 TectupoBanue
KOMIUIEKCHOM TECTUPOBAHUIO
mwiockoctu. Teopust | BermomnneHue 6 OIIK-1 NunuBuayansHoe
BBIMCTOB WHIWBHAAYaJIbHOIO 3a7aHue
3a/laHus
[ToaroroBka k 4 OIlIK-1 Jlaboparopuas
nabopatopHoit padore, pabota
HaIMCaHUE OTYeTa
Htoro 14
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17 Onepannonnoe [TonroroBka k 6 OIIK-1 TectupoBanue
HCYHUCIICHHE TECTUPOBAHUIO
Brimonaenune 8 OIIK-1 NunuBuayansHOE
WHAUBUAYATbHOTO 3aJlaHue
3a/laHus
IToaroroBka k 6 OIIK-1 JlaGopaTopHas
nabopaTopHoii paboTe, pabota
HAIMCaHKUe OTYeTa
Hroro 20
18 Psigpt 1 maTerpan  |IloaroroBka k 4 OIIK-1 TectupoBanue
Dypre TECTUPOBAHUIO
Brinonnenue 6 OIIK-1 NunuBunyansHoe
WHAUBUAYATHHOTO 3a/laHue
3a/laHus
[ToaroroBka K 4 OIIK-1 JlaGopaTopHas
naboparopHoit padore, pabota
HAITMCaHWE OTYeTa
Hroro 14
19 Ilpunoxxenus IToaroroBka k 6 OIIK-1 TectupoBanue
WHTETPAIbHBIX TECTUPOBAHUIO
npeobpa3oBaHuit Brimonnenne 6 OIIK-1 NunuBuayansHOE
WHIVUBUIYTBHOTO 3aJlaHue
3a/1aHust
[ToaroToBka k 4 OIIK-1 JlaGopaTopHas
nabopaTopHO# pabdoTe, pabora
HaIMcaHue oTyeTa
Hroro 16
Hroro 3a cemectp 88
IToaroroBka u cmava 36 DK3aMeH
HK3aMeHa
Hroro 368

5.7. CooTBeTcTBHE KOMIIEeTEeHINH, )OPMUPYEMBIX IPH U3yYeHUHU JUCHUIINHBI,
M BHJIOB 3aHATHH

CooTBeTcTBHME KOMIETEHUIHH, (GOPMUPYEMBIX MPU U3YUYCHUH JUCLUILIAHBI, U BUJOB 3aHATHH
MpeJCTaBICHO B Tabnuie 5.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHBI, U BUIOB

3aHSITUH
Bunet yueOHOM nesTeNbHOCTH
dopMupyemsbie
Jlek. [pax. JIab. Cam. DopMbI KOHTPOIIS
KOMITIETEHIIUH
3aH. 3aH. pao. paod.
OIIK-1 + + + + NuauBuayansHOE 3a1aHuE,
JlabGopaTtopHast pabora,
TectupoBanue, JK3aMeH

6. PeiiTuHroBasi cucremMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble otieHKH U1t POPM KOHTPOJIS PEICTaBICHbI B Ta0muie 6.1.
Tab6muma 6.1 — bamnbHbIE OLIEHKH
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MaxkcumanbHbII MaxkcumanbHbII MaxcHmaiIbHEI|
DopMBI KOHTPOJIS O6amn Ha 1-yro KT ¢ | ©6amr 3a mepuoj Oau 32 nepuon Beero 3a
Hauana cemectpa | Mexay 1KT u 2KT mexay 2KT uma |- cemectp
KOHEI[ cemMecTpa
1 cemecTp
NunuBuayansHoOE 3a1aHue 16 16 4 36
Jlaboparopnas padoTa 8 8 2 18
TectupoBanue 6 6 4 16
DK3aMeH 30
HToro MakcumyM 3a nepuo 30 30 10 100
Hapacratomum ntorom 30 60 70 100
2 cemecTp
NuauBuayanbHOE 3a7jaHKe 16 16 4 36
JlaGopartopHnas pabota 8 8 2 18
TectupoBanue 6 6 4 16
OK3aMeH 30
Ntoro makcumyM 3a nepuoj 30 30 10 100
Hapacratommm urorom 30 60 70 100
3 cemecTp
NunuBuayansHOE 3a1aHuE 16 16 4 36
JlaGopatopHas pabota 8 8 2 18
TectupoBaHue 6 6 4 16
DK3aMeH 30
HToro Makcumym 3a nepuo. 30 30 10 100
Hapacratomum urorom 30 60 70 100
6.2. IlepecueT 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb
[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIe 6.2.
Tabauia 6.2 — Ilepecuer 6a/JI0B B OIICHKH 32 TEKYIIUH KOHTPOJIb
bael Ha 1aTy TEKyIero KOHTPOJIs Onenka
>90% ot MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK 4
Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OamioB Ha naty TK 3
< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 2

6.3. Ilepecuetr cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecuyeT cymMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJJIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIIECIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (OTIIMYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (ynoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
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7. Y4yeOHO-MeTOAMYeCKOEe U HH(POPMALMOHHOE 00eceuyeHrue TUCIHILINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. Kynpssues, JI. JI. Kypc maremaruueckoro ananu3a B 3 T. Tom 1 : yueOHUK 1714 BYy30B /
JI. 1. Kyapssue. — 6-¢ u3zn. — Mocksa : U3natensctBo HOpaiit, 2023. — 703 ¢. — (Bricmiee
obpazoBanne). — ISBN 978-5-534-15800-7. — TekcT : anexTpoHHBIH // OOpa3oBaTenbHas miaTdopma
Opaiit [calit]. — URL: https://urait.ru/bcode/509770 [DnekTpoHHbIN pecypc]: — Pexum moctymna:
https://urait.ru/bcode/509770.

2. Iloranos, A. II. Maremaruueckuii ananus. uddepennuanpaoe ncuncnenne OHII, ypaBHeHus
U psabl . yueOHUK U mpakTukyM s By3oB / A. I1. [ToramoB. — Mocksa : U3natensctBo IOpaiit,
2023. — 379 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-08280-7. — TeKcCT : 3JIeKTPOHHBIN //
O6pazoBarenbHas miaatgopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/512227 [DnekTpoHHBIN
pecypc]: — Pexxum noctymna: https://urait.ru/bcode/512227.

3. Ditnepman, B. fI. Teopus GyHKIUN KOMIUIEKCHOTO NMEPEMEHHOTO U ONEParMOHHOE

HCUHCIIEHHE : yueOHoe mocooue mist By3oB / B. 5. Ditnepman. — 2-e usa., ucnp. u gon. — MOCKBa :
N3narenscTBo IOpaiit, 2023. — 263 c. — (Bricmee oOpa3oBanue). — ISBN 978-5-534-05498-9. —
Texct : »snekTpoHHBIH // OOpaszoBarenpHas nnatrdopma IOpait [caiTt]. — URL:

https://urait.ru/bcode/513574 [SnexTponHslii pecypc]: — Pexxum moctyma: https://urait.ru/bcode/513574.

4. Tlotamos, A. I1. Jluneiinas anreOpa u aHATUTHYECKAS TEOMETPHS | YUSOHUK U MPAKTUKYM JIJIS
By30B / A. Il. IlotamoB. — MockBa : U3narenpcTtBo Opaiit, 2023. — 309 ¢. — (Bricmiee
obpazoBanne). — ISBN 978-5-534-01232-3. — TekcT : anexkTpoHHbIH // OOpa3oBaTenbHas miaTdopma
IOpaiit [calit]. — URL: https://urait.ru/bcode/511926 [DnekTpoHHbIl pecypc]: — Pexum moctymna:
https://urait.ru/bcode/511926.

7.2. lonoTHUTEIbHAS JTUTEPATyPa

1. Beicmiass marematuka. Huddepennuansaoe ucuuncienue: YuebHoe mocobue / JI. .
MarasunnukoB, A. JI. MarasuaaukoB - 2019. 92 c. [DnekTpoHHbIi pecypc]: — Pexum gocrtyna:
https://edu.tusur.ru/publications/9028.

2. Breiciass matematuka [II. @yHKIMM KOMIJIEKCHOTO nepeMeHHoro. Psael. MHTerpanbHbie
npeobpaszoBanus: YueOHoe nmocodue / JI. . Marasuaaukos - 2012. 206 c. [DneKkTpoHHEIH pecypc]: —
Pexum noctyna: https://edu.tusur.ru/publications/2258.

3. Dnarckas, H. FO. Teopus BeposTHOCTEH U MaTeMaTU4YeCcKasi CTaTUCTUKA I MHXKEHEPHO-
TEXHUYECKHUX HAINPaBJICHUH : y4eOHHUK U mpakTukyM ais By3oB / H. FO. Dnarckas, E. P. Xakumymaua. —

MockBa : UzmatenbctBO IOpaiit, 2023. — 399 c. — (Bbeicmee o6pa3oBaHue). —
ISBN 978-5-534-02662-7. — Texcr : anektpoHHbI // O0pa3oBaTenbHas miaTdopma FOpait [caiiT]. —
URL: https://urait.ru/bcode/511231 [DnekTpoHHBH pecypc]: — Pexum pgocrymna:

https://urait.ru/bcode/511231.

7.3. Y4eOHO-MeTOAMYeCKHe TOCO0OHS
7.3.1. O6s13aTe/IbHbIE YUeOHO-METOAUYECKUE MOCOOHSI

1. IpakTuKyM 1o TeopuH (PyHKIMI KOMIUIEKCHOTO IEPEMEHHOT0, TEOPUH PSAAOB, ONEPALUOHHOMY
ucuuciennio: Ydyebnoe mocobue / A. A. EnwsiioB, T. A. Enbuiosa - 2018. 194 c. [DnekTpoHHBIH pecypc]:
— Pexxum noctyna: https://edu.tusur.ru/publications/7377.

2. Ipaktukym no auddepeHnuaibHOMy HCUUCICHHUIO: YueOHoe nocodue / A. JI. MarasuHHHUKOB,
J. . MarazunnukoB - 2017. 211 c. [DnekTpoHHBIH pecypc|: — Pexum nocrymna:
https://edu.tusur.ru/publications/7085.

3. Jluneitnas anrebpa: Meroauueckue yKa3zaHUs W 3aJaHUS K NMPAKTHUUYECKUM 3aHATUAM H
nabopaTopHBIM paboTaM CTYIEHTOB OYHOW (GopMbl 00ydeHHs IO HAINpaBICHUIO MOATOTOBKHU
6akanaBpuata 11.03.04 «Onexrponuka u HaHoanektponukay / JI. H. Uepenanos, H. A. fpymkuna -
2022. 53 c. [DnexTpoHHBIi pecypc]: — Pexxum poctyna: https://edu.tusur.ru/publications/10084.

4. MaremaTtuka. JlomoJHUTENbHBIC T1aBbl: YueOHOoe mocodue / A. A. Eaxbmo - 2018. 95 c.
[DnexTponHbIH pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/7585.
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5. HeonpeneneHuslii uHTErpan: Metoanvyeckre ykazaHusl U 3aJlaHUsl K TPAKTUYECKUM 3aHITUAM U
nabopaTopHbIM paboTaM CTYJEHTOB OYHOW (HOPMBI OOYYEHHUS IO HAMPABICHUIO MOJATOTOBKH
0akanaBpuata 11.03.04 «Dnexrponuka u HaHodaekTpoHukay / H. A. Apymxkwuna, JI. H. UepenaHos -
2023. 28 c. [DnekTpoHHBIH pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/10398.

6. OnpeneneHHbIN UHTETpal: MeToUUEeCKUE YKa3aHUS U 3aJJaHUsl K MPAKTUYECKUM 3aHATUIM U
nabopaTOpHBIM paboTaM CTYIEHTOB OUYHOW (HOpMBI OOYUEHHS IO TEXHHUYECKHUM HAMpPaBICHHUSAM
noarotoBku Oakanaspuara / H. A. SIpymxkuna, JI. H. Yepenanos - 2024. 34 ¢. [DneKkTpoHHBIN pecypc]: —
Pexxum nmoctyma: https://edu.tusur.ru/publications/10871.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIH/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00ydaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/J0POBbsI M HHBAJIUOB MPEIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSAM X 30POBBS U BOCHPUATHS HHOOpMALIUY.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUUECHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHBbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu u3yyeHUU OUCHUIIMHBI PEKOMEHIyeTCcs 00palaTrhcsi K COBpEMEHHbIM 0a3aM aHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajibHO-TeXHHYeCKOe H POrpaMMHOe ofecreyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe odecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I y9eOHOH TPYIBI, 000pYyI0BaHHAS JOCKOHM M CTAaHIAPTHOW y4eOHOMH
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATIISAHBIE TTOCO0USI, 00eCTICUNBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1JIsl NPAKTHYECKUX 3aHATHIl

BrruncnurensHas nadopatopus / KomneroTepHslil kiiacc: yueOHast ayIUTOPHS A IPOBEICHUS
3aHATUN MPAKTHUYECKOTro THMA, yueOHas ayauTOpHs IS MPOBEICHUS 3aHATHI J1abOpaTOPHOTO THUIIA,
y4deOHasi ayIuTOpHUs IJg MPOBEACHUS 3aHATUNA CEMUHAPCKOTO THUIIA, TOMEIIEHUE ISl KypCOBOTO
MPOEKTUPOBaHUS (BBIMOJHEHUS KYypCcoBbIX padoT); 634034, Tomckas obmnacts, r. Tomck, Bepmnauna
ynuua, a. 74, 3016 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Kommnerotep Intel(R) Core (TM)2 CPU (16 mir.);

- NnrepaktuBHas gocka — «Smart-board» DViT (1 mT.);

- Mynbsrumenuitasiit npoexktop NEC (1 mit.);

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

[IporpamMmMHOe obecrieueHue:

- Google Chrome;

- Mozilla Firefox;

- Windows XP Pro;

BrruncnurenbHas Ha60paT0pI/I${Z yqe6Haﬂ ayauTopuAa IJisd NPOBCACHUSA 3aHATUHN INPAKTHICCKOIO
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TUMA, yaeOHas ayauTOpHUs JUIsl TIPOBEICHUS 3aHATHN Ja0OPATOPHOTO THUIIA, ydeOHAas ayJuTOpUs IS
MPOBEJICHUS 3aHITHI CEMHHAPCKOTO TUIIA, TOMEIIEHHE I KypCOBOTO TPOSKTUPOBAHUS (BBITIOTHEHUS
KypcoBbIX pabort); 634034, Tomckas obmacts, T. Tomck, Bepmmnauna ynuma, 1. 74, 2016 aya.

Omnwucanue UMEIONIerocs 000PYI0BaHUS:

- [lepconanpubie KOMIBIOTEPHI (16 mIT.);

- UnTepaktuBHas nocka — «Smart-board» DViT (1 mt.);

- Mynstumenuiinbiii npoektop NEC (1 miT.);

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaress.

[IporpammHOe obecnieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Windows XP;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpPHBIX padoT

BrruncnurensHas nadoparopust / KomnbroTepHslit Kiacc: yueOHast ayIuTOpUs JUIsl IPOBEACHUS
3aHATUN NPAKTUYECKOrO TUIA, yueOHast ayIUTOPHs AJs NMPOBEIACHUS 3aHATUH 1ab0paTOPHOTO THUIIA,
yueOHasg ayIuTOpus IJis MPOBEACHUS 3aHATUNH CEMHHApPCKOTO THUIA, MOMEIIEHUE JJs KypCOBOTO
MPOEKTHUPOBaHUS (BBIMOJIHEHUS KypCcoBbIX padoT); 634034, Tomckas obnacte, T. Tomck, Bepmmauna
ynuua, a. 74, 3016 ayn.

Omnwucanue UMeEroNIerocss 000py0BaHUS:

- Kommnerotep Intel(R) Core (TM)2 CPU (16 mir.);

- NnrepaktuBHas gocka — «Smart-board» DViT (1 mT.);

- Mynbsrumenuitnsiii npoexkrop NEC (1 mit.);

- Kommuiekt cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- ASIMEC;

- Google Chrome;

- Mathworks Matlab;

- PTC Mathcad 13, 14;

- Windows XP Pro;

BrruucnurensHas naboparopusi: yueOHas ayauTOpHUs IJisl MIPOBEACHUS 3aHATHI MPAKTUYECKOTO
TUMA, yuyeOHasi ayIUTOPUS NI MPOBEACHUS 3aHATHI J1abOpaTOPHOTO TUIA, YueOHAsl ayAUTOPHUSI IS
MPOBEJCHUS 3aHATUIH CEMHHAPCKOTO TUIA, MOMEIIEHHE JJI1 KypCOBOTO MPOEKTUPOBAHUS (BBHIIOTHEHUS
KypcoBbIX pabot); 634034, Tomckas obmacts, T. Tomck, Bepmmanna ynuna, n. 74, 2016 ayz.

Omnucanue UMeEIoIerocss 000py0BaHUS:

- [lepconanpHble kKOMIBIOTEPHI (16 1IT.);

- NnrepaktuBHas gocka — «Smart-board» DViT (1 mT.);

- Mynbsrumenuitnsiii npoexktop NEC (1 mit.);

- KommuiekT ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- Asimec;

- Google Chrome;

- Mathworks Matlab;

- Mathworks Simulink 6.5;

- Maxima;

- PTC Mathcad 13, 14;

- Windows XP;

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboOThl UCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
pacIioIOKEHHBIE TI0 aJipecaM:
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- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas ob6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Ornrcanne UMEIOIIETOCs 000PYT0BAHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JIUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JINIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAJIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCcs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydYaromuecs ¢ HapylUIeHHeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU TOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJE€HHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMALMU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGoOpMaIu B JOCTYIHBIX (opMax, MOOMIBHON CUCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLEHOYHBIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOUHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCLIATUIMHBI KOMIIETEHIIUH
1 JIuneitnas anre6pa u pemenue | OITK-1 NupusunyansHoe |IIpuMepHBIil nepeueHb
CJIAY 3aaHue BapUaHTOB MHINUBUIYaIbHBIX
3aJlaHUN
Jlaboparopnas Temb1 m1abopaTopHBIX padoT
pabota
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX

BOITPOCOB
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2 BekropHas anredpa u OIIK-1 NupuBunyansHoe |[IpuMepHBIil nepeyeHb
EBKIIn0BBI IpoCTpaHCTBA 3a/laHue BapUAaHTOB UHAMBHU1YaJIbHbBIX
3a1aHUI
JlaGopaTopHas Tembl mabopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
3 AHanuTuyeckas reoMeTpus OIIK-1 NunuBunyansnoe |[IpuMepHblil mepedyeHb
3aJjaHue BapHAaHTOB WHAUBHUIYaJIbHbIX
3aJaHUuN
JlaGopatopHas Tembl 1abopaToOpHBIX paboOT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [TepeueHp 3K3aMeHAIMOHHBIX
BOIIPOCOB
4 Hauana ananusa OIIK-1 NupusunyansHoe |IIpuMepHBIil nepeueHs
3a/1aHue BapHaHTOB WHAMBHU1YaJIbHbIX
3alaHUI
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabota
TectupoBanue [IpumepHbIil nepedeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
5 Huddepennmanbroe OIIK-1 NunuBunyansHoe |[IpuMepHBIil mepeueHb
HCUHCIICHUE 3aJjaHue BapHAHTOB WHAMBHUIYaJIbHbBIX
3aJaHuN
JlaGopaTopHas Temsbl m1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOIIPOCOB
6 Heonpenenennsiii uarerpan | OIIK-1 NupusunyansHoe |IIpuMepHBIil nepeyeHs
3a/1laHue BapHAaHTOB UHAMBHUYaJIbHBIX
3aJlaHUN
JlabGopaTopHas Tewmbl 1abopaTopHBIX PabOT
pabora
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX

BOITPOCOB
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7 OnpenieneHHbIN UHTETpaJl. OIIK-1 NupuBunyansHoe |[IpuMepHBIil nepeyeHb
HecoOcTBeHHBIN HHTETpa 3a/laHue BAapUAHTOB WHIUBUTyATHbHBIX
3a1aHUI
JlaGopaTopHas Tembl mabopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
8 KpaTHble nunTerpaisl OIIK-1 NunuBunyansnoe |[IpuMepHblil mepedyeHb
3a/laHue BAPUAHTOB MHIUBUIyaJIbHBIX
3aJaHUuN
JlaGopatopHas Tembl 1abopaToOpHBIX paboOT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
9 KpuBonuHelinble u OIIK-1 NupusunyansHoe |IIpuMepHBIil nepeueHs
MOBEPXHOCTHBIE NHTETPAJIBI. 3a/1aHue BAPUAHTOB WHUBUTyaTIbHBIX
Teopus nons 3aJaHUI
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabota
TectupoBanue [IpumepHbIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
10 Yucnosele psiasbl ¢ OIIK-1 NunuBunyansnoe |[IpuMepHblil mepedyeHb
BEILIECTBEHHBIMU YJICHAMU 3a/1aHHe BAPUAHTOB MHIUBHIyaIbHBIX
3aJaHuN
JlaGopaTopHas Temsbl m1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOITPOCOB
11 OyHKUMOHATBHBIE PSAJIBI OIIK-1 NunuBunyansHoe |IIpuMepHslii nepedyeHb
3a/1laHue BApUAHTOB MHIUBUTyaIbHBIX
3aJlaHUN
JlabGopaTopHas Tewmbl 1abopaTopHBIX PabOT
pabora
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX

BOITPOCOB
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12 OGBIKHOBEHHBIE OIIK-1 NunuBunyansHoe |[IpuMepHblil mepedyeHb
Qg depeHraIbHbIe 3a/laHue BapUAaHTOB UHAMBHU1YaJIbHbBIX
ypaBuenus. Cucremsr O1Y 3aJaHul
JlaGopaTopHas Tembl mabopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
13 DnemMeHTHl TEOpUU OIIK-1 NunuBunyansnoe |[IpuMepHblil mepedyeHb
BEpPOSITHOCTEN U 3a/laHue BAPUAHTOB MHIUBUIyaJIbHBIX
MaTe€MaTUYECKOW CTaTUCTUKHU 3a1aHUI
JlaGopatopHas Tembl 1abopaToOpHBIX paboOT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
14 KomruiekcHbIe yncia OIIK-1 NunuBunyansHoe |IIpuMepHbIid mepedyeHb
3a/1aHue BapHaHTOB WHAMBHU1YaJIbHbIX
3alaHUI
Jlaboparopnas Tembl 1a00opaTopHBIX pabOT
pabota
TectupoBanue [IpumepHbIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
15 Teopus GpyHKIHI OIIK-1 NunuBunyansnoe |[IpuMepHblil mepedyeHb
KOMILIEKCHOTO MIEPEMEHHOTO 3a/1aHHe BAPUAHTOB MHIUBHIyaIbHBIX
3a1aHUI
JlaGopaTopHas Temsbl m1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHAIMOHHBIX
BOITPOCOB
16 Psapl B KOMIUIEKCHOM OIIK-1 NupusunyansHoe |IIpuMepHBIil nepeyeHs
IUIOCKOCTH. Teopusi BEIUETOB 3a/1laHue BApUAHTOB MHIUBUTyaIbHBIX
3aJaHuN
Jlaboparopnas Temb! mabopaTopHBIX padoT
pabora
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX

BOITPOCOB
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17 Onepauunonnoe ucuucienue |OIIK-1 WuausBunyansHoe |IIpumepHblii nepedeHb
3a/laHue BapUAaHTOB UHAMBHU1YaJIbHbBIX
3a1aHUI
JlaGopaTopHas Tembl mabopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
18 Psigpl 1 unaTerpan Oypoe OIIK-1 NunuBunyansnoe |[IpuMepHblil mepedyeHb
3aJjaHue BapUaHTOB MHANMBUYaIbHbIX
3aJaHUuN
JlaGopatopHas Tembl 1abopaToOpHBIX paboOT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH Ilepeuenb 3K3aMEHALIMOHHBIX
BOIIPOCOB
19 Ilpunoxxenus unrerpanbubix |OITK-1 NupusunyansHoe |IIpuMepHBIil nepeueHs
npeoOpa3oBaHuit 3a/1aHue BapHaHTOB WHAMBHU1YaJIbHbIX
3alaHUI
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabota
TectupoBaHnue [IpumepHsIii nepeyeHb
TECTOBBIX 3a/laHUM
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB

[IIxana oueHKHU C(bOpMI/IpOBaHHOCTI/I OTACIBbHBIX INIAHUPYEMBbBIX PE3YyJIbTAaTOB O6y‘leHI/I$[ 10

JTUCIUIIIMHE TpUBeAcHa B Tabuie 9.2.

Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS 1O

AUCUUILIMHE
®dopmynupoBKa TpeOOBaHUM K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka banaer 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTENBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHUU UIn HaBBIKOB WJIN
CyMMBI 0aJuIoB 3HAHUS YaCTUYHO (dbparMeHTapHbBIE
OCBOCHHOE MpUMEHEHUE
yMEHUe HABBIKOB
3 ot 60% 1o obmye, HO He B IIEJIOM YCHENTHO, B IIE€JIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIICIIHOE, HO HE
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJIOB OCYIIECTBIISIEMOE PUMEHEHHE
yMEHHE HaBbIKOB

CornacoeaHa Ha noprtane Ne 71161 34



4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Onenka ®opmyInpoBKa TPeOOBAaHUH K CTENIEHU KOMIIETEHIINN

2 He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEyAOBIETBOPUTENBHO) | UJTU
3HaTh HA YPOBHE OPUEHTHPOBaHMS, TpeicTaBleHnid. O0ydaromuiics 3HaeT
OCHOBHBIC MMPU3HAKH WM TEPMHUHBI U3y9IaeMOTO dJIEMEHTA COACPKAHMS, X
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX WITU CXeMaX M 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBJIECTBOPUTEILHO) |M3YUYEHHBIN 3JIEMEHT COICPKAHUS PEIPOTYKTUBHO: TPOU3BOIBHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

5 (oTIM4HO)

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1 cemectp
1. Ilpu KakOM YCIIOBHM CHCTEMa JUHEHHBIX alreOpanvdecKuX ypaBHEHUN, B KOTOPOH KOJIMUYECTBO
HEU3BECTHBIX COBMA/IAET C KOJUYECTBOM YpaBHEHUH, UMEET €IMHCTBEHHOE perieHue?
1. ompenenuTenb OCHOBHOW MaTPHIIBI CUCTEMBI PaBEH HYJIIO
2. ompenenuTeah OCHOBHOM MaTPHIIbI CUCTEMbI OTJIIMYEH OT HYJIS
3. ycloBUS OTCYTCTBYIOT, PEILIEHUE CYIIECTBYET BCETa
4. penieHUs HE CYLIECTBYET HU MPU KaKUX yCIOBUSIX

. 2 1)
2. Haiite MaTpHIy A, ecTH A = L3
\ A

. (8 1)

T D

1 27
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3. A=

3 9)
15 20

4. £ = ,
20 35)

3. ey paBHa CyMMa [THH BeKTopos @ =(8.6) u b =(3.4)"

1. 10
2. 21
3. 48
4. 15

Y paBHeHHe NPAMOil, npoXo/sueii yepes Touky A(—3,7) napamnensHo
npamoii 3x -4y —10 =0, umeer BHA:

1. 3x-4y+37=0

2. 3x-4y-37=0

3. 4x-3y+37=0

4. 4x-3y-37=0
KoopaHHATEI TOUKH [epeceueHns JBYX NpAMBIX x+ y—3=0u
2x+3y—8=0, papHsI:

1. (2;1)

2. (1;2)

3. (-2;-1)

4. (-1;-2)

6. ®yEkmmEi y=Imn(1-1’ ']J DecKOHeUHO MATAS TIPH:

. x—=0

2. x—>1+0

3. x—1-0

4, x—-1
7. Kaxwue 13 JaHHBIX BbIpakeHHH CIIpaBelIHBRI IIpH X —> 0 :

1. & -1-x/2

2. 1-¢ —-x

3. 1-¢" -2

4. €M —1-x

y I/x mpu x <0,
8. Kakoii THI paspriBa B Touke x = () uMeeT QYHKIHA ¥ =

5 npu x>0

1. ycTpaHuMBbIi pa3pbiB

2. CKaydoK

3. pa3pbIB BTOPOTo poja

4. ¢dhyHKIMSA B JAaHHOW TOYKE HEMIPEPHIBHA

9. Ipomssognas ynkumin ¥ =+/3x+2 B TOuKe X =—2/3 paBHa:
1. -1
2.0
3.1

4. He CyIEeCTBYET
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10. ObGnacrteio onpeneneHus GyHKIHH = =

—
l1—x" —y" sABnACTCA:
3aMKHYTBIN KpyT

OTKPBITBIN KpyT

OKPYXHOCTh

BCE TOYKHU IJIOCKOCTH BHE Kpyra

11. Ha#HTtH ].i*.ﬂ:tl-i:—l_4
=1 1 +8
1. -1/3
2. 1/3
3.0

4. —

e S

12. HHTepBaTaMH MOHOTOHHOCTH QYHKITHH V= X-€ HBIAIOTCH:
1. xe(—x;—1) —Bo3pacTaet, x (-1 +x ) — yOBIBAET
2. x&(—x;—1) —yOBiBaeT, x € (-1 +x ) — BO3pacTaeT
3. xe&(—ow;—1/3) —yoeBaet, x < (—1/3;+wx ) — Bo3pacTaer

4, xe(—x;—1/3) —Bospactaer, x<(—1/3;+x ) — yOEBaeT
2 ceMecTp
1. Kakas dhopmysia uCrosb3yeTcs 1Jis BBIYUCICHHS ONPESICHHOTO HHTeTpaia?
1. dopmyna I'puna
2. dopmyna Komu-byHsikoBckoro
3. ¢opmyna Hrrorona-Jleiibauma
4. dbopmyna Poms
2. Kakoe HepaBeHCTBO BEpHO?

1. jln x> j In® xelx

1

1
. J1 xa J]Ilj.'{f\'
2 '[m :::.1[ X
J1 .'{f\':J]nJ.'d.'
3. J;nx J; el

=
e, 1

In vk > _[ In? e
1

- .U
3 1IpH KaKoM YyCIOBHH pAT Zr{m ama Kotoporo i, > 0, lim—=! = p cxommres?
’ tml == H_v;
l.p>1
2.p<l1
3.p>0
4. p<0

4. Yemy paEHa ITIHA JYTH KpHBOH y=In|x—~x' 1] 12x=229

1. 2
2.1
3.3

4. f3

5. Kakoro Buaa uHTErpan BBIYUCISIETCS NMPHU HAXOXKAEHUU PaOOThl BEKTOPHOI'O IMOJS BAOJb
OpPUEHTUPOBAHHOTO IyTH?
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KPUBOJIMHEWHBI HHTErPAJI IEPBOTO PoJia

1.
2. KpHUBOJIMHEHWHBIA UHTETPAJl BTOPOTO pojaa
3. TpOMHOW MHTErpal
4. TOBEpXHOCTHBIA UHTETPAI
6. UeMy paBeH POTOp BEKTOPHOTO Ioiist @& =x°-1+)* . j— 2 -k
1.0
2. -1

3.1
4. -2
7. Kakoe TOXJIEeCTBO BBINOJHSIETCS Ul MJIOCKOro OE€3BUXPEBOTO BEKTOPHOIO MO

Sy i=Piayii+00 Xy J, 3aqanHoro B 00JaCTH JEeHCTBUTENBHBIX YHMCEN, BO BCEX

TOYKax 3TOU oOactu?

0 éP
1. =———=0
ox oy
) L Py
cx oy
3. ﬁ_gzﬂ
cx oy
4. i—P+f—QEG
ox oy

8. Kakoif BI HIMEIOT TPH MepBhIX WwieHa psiaa Maxopena dyskmun i€ +x19?

1. 41‘—3i+ 1D
3
5, e 211
4
5 23 1l
2 6
P S
2 6
9. Kakyto moacTaHOBKY HEOOXOAMMO clenaTh Uil pemeHus audQepeHnanbHoro ypaBHEHHUS
i 3 r 5
+Zy'="1»9
Y xJ’ 2
1. y=t-x
2. V=z(x)
3. ¥ =2(y)

4. y=u(x)-v(x)
UeMy paBHO HAaWBEPOSATHEHIIEEe YUCIIO BBIICPKABIINX TECTUPOBAHUE OJIOKOB PaBHO, €CIIH

10.
TECTHPYETCS KaXIblid U3 15 GJI0KOB HEKOTOPOTO AJIEKTPOHHOTO MpUOOpa, a BEPOATHOCTH
MIPOMTH TECT JUTsl Kaxaoro 0joka cocrasisieT 0,97

1. 16
2. 14
3. 18
4. 10
Uemy paBHaA BEpOSITHOCThH TOTO, YTO MPHU OTCUETE OyIeT crenana omuoka, mpesbimatomas 0,05,

11.
€CJIM 1IeHA JIEeJICHUS IIKaJIbl U3MEPHUTEIIBHOTO Mprudopa pasHa 0,57

1. 0,85
2. 09
38
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3. 0,8

4. 0,7
12. Yto npexacTariseT co00# TUIOTHOCTh pacTpeIeICHUs HEMPEPHIBHON CITy4aitHOM BETMYUHBI?

1. mpousBoHYyIO QYHKIIUHN pacHpeeIeHUs
2. muddepennman GyHKIUNA pacrpeaeIeHUs
3. uHTerpan pyHKUHUU pacrpeaeeHus

4. psn Terinopa GyHKIMHM pacrpeeIeHIs

3 cemectp
1. Yro aBnsieTcst apryMeHT KOMILJIEKCHOTO yncia?
1. paccTosiHMe OT Hayalla KOOpPAMWHAT A0 TOYKH, B BHUJAE KOTOPOIl oToOpaxaercs

KOMIIJICKCHOEC YHCJIO

2. MHHMMas €IMHUIA
3. yroja, KOTOpbIM paguyc-BEKTOP OT Hadaja KOOPAUHAT 10 TOYKH, B BUIE KOTOPOU

0TOOpaKkaeTCsl KOMIUIEKCHOE YHCII0, 00pa3yeT ¢ ockio OX

4. camMO KOMIUIEKCHOE YncIio 0e3 yuéra 3Haka
2. Kakoe paBeHCTBO BBIMOJHSACTCS MPU YMHOXCHHM KOMIUJIEKCHBIX YHCEJ, 33aJaHHBIX B

TPUTOHOMETPUIECKOH hopme?
1. apryMeHT Npou3BECHHS PAaBEH MPOU3BEACHUIO apTYMEHTOB COMHOKHUTEIICH

2. MOJIyJib IPOU3BEACHUS PABEH MPOU3BEACHUIO MOIYJICH COMHOKUTEIICH

3. MOAyJib MPOU3BEICHUS PaBHA YACTHOMY MOJYJIC COMHOKHUTENEH

4. apryMeHT NpoU3BEJCHHS paBEH YACTHOMY apryMEHTOB COMHOXKHTENEH
3. KakoMy ycnoBuIo 3kBUBaJICHTHBI yciaoBus Komu-Pumana?

o,
Y
of _g
dz
of _,
7
of _,
fz

4. Kakoe paBeHCTBO BEpHO Ui HHTETpUpyeMOi o KpuBoit AB ¢yHkimn?

1.

4.

- -

1V Jflzidz=— | fiz|dk

i B
3 fle|ﬂszff|Z|-:fZ
p B
3 [f|z|5fZ:— ff|—2|r;f2
| Y

AR AR
5. Kakoii Bun umeet nnrerpainbaas Gopmyna Komm?
1 (1|l
L fla= L
: 2 t-z
[
i (i
) f| 7= .(\ :nf
: 27 z—t
[
<o fl r Iﬂﬁ-
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flfl.;ﬁ
Z-1

4 Jlzi=2m

4
.S'.fE‘IIZEI

=

6. Onpenenuts THI 0co00i Toukn Z =0 dynkiun f(z|=

1. ycrpanumas ocobast TouKa
2. CyHIIECTBEHHO 0c00ast TOUKa
3. MoJIroC BTOPOIO NMOpsAKa
4. mpocToil noiroc
7. UYemy paBeH BbIUET (PYHKIIMH KOMIUIEKCHOM NMEPEMEHHOI B yCTpaHUMOI 0c000# Touke?
1.0
2. -1
3.1
4. @

8. Uemy paBHa cyMMa BBIYETOB aHAJIUTUUYECKOM (32 MCKIIOYEHHEM KOHEUYHOTO YHMCIa 0COOBIX

TOYeK) (PYHKIIMHU IO BCEM 0COOBIM TOUYKaM, BKITFOUasi OECKOHEYHO yIaJICHHYIO TOUKY?
1.1

2. -1
3.0
4. @
9. Kakoe n3o0paxkeHue COOTBETCTBYET opuruHainy J(f |=sini ot |?
e
i ([
1. F pz T ol
1
Fipl= —
2. F pj P
P
Flpl= —
3. F pz P
o
4, Flpl= oo

Fupu

10. Kakoii opurnHan COOTBETCTBYET N300paKEHUIO

H

1 [ fitia
i}

]

2. | fitidr

'
ALY
i
4. |—f|nf|f|

11. Kakoii Bun umeet pasnoxxkenue B pan Oypbe ueTHOM GyHKIUNA?
o

a
_fo .
1. flxi= I

- n=1
+o
2. fix|=>"b sinnx

n=l
0

- .
3. flxi=> a,cosnx

n=l
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12.

a, %‘"’, y
4. Fix |=—+ > b sinnx
= n=1
Kakoe pa3znoxeHue QyHKIMU B PSJI UCIIOJIB3YETCS JJI HAXOXKACHUS CIIEKTPa MEPHOINUECKOTO
curHana?
1. ®ypoe
2. MaxkiiopeHa
3. Teinopa
4. Jlopenna

9.1.2. IlepeyeHb IK3aMeHALIMOHHBIX BONIPOCOB

1 cemectp
Jlunetinas anredpa u pemenue CJIAY

1.

10.

1.

12.

[Tonsatue matpuusl Haa nojeMm. PaBeHcTBo MaTpull. JIuHelHbIe onepanuu HaJ MaTpPUIIAMU.
CpoiicTBa nTUHEHHBIX omepanuii. JluHeiHas komMOuHanus Matpul. [Ipumep BrIUMCICHUS
TUHEHHON KoMOuHanuu. YMHOXeHHe MaTtpull. CBOWCTBa olepamuud YMHOXCHHS.
[lepecranoBouHbie MaTpulibl. [Ipumep yMHOXEHHSI MaTpHIL.

. Buasl matpun (HyneBas, eAMHUYHAs, AMaroHalIbHasi, KBaJpaTHasl, TPEyrojibHas, CTyleHYaTas,

CHUMMeTpHUYEecKasi, MaTpHIla MepPecTaHOBKH CTPOK, MAaTpUIla YMHOXKEHHSI CTPOKM Ha YHUCIIO,
MaTpuIlla CJIOXEHHS CTPOK.). TpancmoHupoBanue MaTpuil. CBolicTBa omepanuu
TpPaHCIIOHUPOBaHUsA. MaTpuyHble TOJUHOMBI. biiouHble MaTpHllbl U JEHCTBUS C HUMH.

. ITonarue nepectaHoBKH U €€ MHBEpCUH. YHCIIO epecTaHOBOK. Yncio nHBepcuid. Beruucinenue

Yyyclia UHBEPCUN ISl MEPECTAaHOBOK MEPBBIX TPEX HATypadbHbIX yucesn. CUMMeTpuuecKas
rpymnma (rpymnmna nepectaHoBok). [lepecTtaHOBOYHBIC MATPHIIBI.

[TonsiTue onpeaenuTens KkBaapaTHoi MaTpuilsl. Onpenenurenu 2-ro u 3-ro nopsaka (hopmyTbl
MOJTyYEHHBIE 10 omnpeesneHuo). [I[puMepsbl BRIYUCICHUS ONpeeauTeNeH 2-T0 U 3-T0 TOPSIKOB
[0 CXeMaM, COOTBETCTBYIOIIUM ompeaeneHuto. [loHsaTue HeBbIpoxkAeHHOW MaTpulbl. OOuiue
(monHbIE) U cHieUaNIbHbIE TMHEIHBIE TPYIBI MATPULI.

. Munops! (n-1) - ro mopsAaKa KBaApaTHOW MaTPHUIBI n- TO MOpsaKa. AnreOpandeckue

JIOTIOJTHEHHS DJIEMEHTOB KBaJApaTHOM MaTpuilbl. QOpMyIbl pa3ioKeHUsT OMpeAeIUuTeNs Mo
CTpOKe WiH cTono1y. Onpenenurenb TPEYrolbHON MaTPHUIIBL.
[Ipu3sHakum paBeHCTBa omnpeneautTesns Hymro. [IpuMepbl HyJIEeBbIX ONpEACIUTENCH.
DnemeHTapHbIe peoOpa3zoBanus maTpull. [lomoOHbIe MaTpuilbl. CBONCTBA OMpEaETUTEIICH.
[Tpumep BbIUKCICHUS OMPENETUTENs MyTEM IPUBEACHUS SJIEMEHTAPHBIMU MTPEOOPA30BAHUSIMU K
TPEYTroIbHOMY BHIY (HE MEHEe 4-TO MOPSIIKa).

. [lonsiTE TUHEHHOTO MPOCTpPAaHCTBA (CBONCTBA JTMHEHHBIX omneparnii). OCHOBHBIC TPUMEPHI

JUHEHHBIX MPOCTPAHCTB ( n-MepHOe apudmeTHYecKoe IPOCTPAHCTBO, IPOCTPAHCTBO MATPHIL
OJIHOTO TOpsJKa, MPOCTPAHCTBO HAIMpPAaBJIEHHBIX OTPE3KOB, MPOCTPAHCTBO MOJIMHOMOB N-i
crenenn). [lonarue nuHeitHoN KoMmOuHauu. [Ipumepsl nuHelWHBIX KoMOuHanuii. [loHsTHE
JIMHEWHOTO noAnpocTpaHcTBa. [Ipumepsl TMHEMHBIX MOANPOCTPAHCTB.

. [lonsiTe NMUHENHOW 3aBUCUMOCTH W HE3aBHUCHUMOCTH 3JIEMEHTOB (BEKTOPOB) JIMHEHHOTO

npoctpancTBa. [loHsATHE CHCTEMBbI JHHEHHO HE3aBUCHUMBIX BEKTOPOB. lloHsiTHe Oasuca
JUHENHOTO MpOCTpaHCTBA. Pa3zMepHOCTh JIMHEHHOTrO mpocTpaHcTBa. [loHATHE KOoOpaAMHAT
BEKTOpa B JaHHOM Oasuce.

. ITonsiTue MuHOpa npou3BoJbHON MaTpullbl. [ToHsTHE panra maTpuisl. [Ipumep onpeneneHus

paHra MaTpuibl NyTEM MNPHUBEACHUS MaTPUIBl 3JIEMEHTApHBIMU MPEOoOpa3zOBaHUIMHU K
cryneHuaromy Bufy. Ilonstue 6azucHoro MmuHopa. Heobxoaumoe 1 A10CTaTOYHOE YCIIOBHE
JTUHEWHOW 3aBUCHMOCTH CUCTEMBI BEKTOPOB. Teopema 0 0a3MCHOM MUHOPE H €€ CICACTBUS IS
apu(pMeTUYECKOT0 MPOCTPAHCTBA.

[Tonsitue oOpaTHO¥ MaTpunbsl. PopMysia It HaXoXJAeHUsS oOpaTHOW MaTpuilel. [Ipumep
00paTHBIX MAaTPUIl 2-TO U 3-TO TOpsiKa. PenieHre MaTpuuHbIX YpaBHEHUN C HEBBIPOKICHHBIMHU
MHOKUTEJISIMU NIPU HEU3BECTHOU MaTpHUIIE.

[Tonartus coBmectHou u onpenenéHno CJIAY. [londaTue matpuubl cucteMbl. MaTpuuHas
3anuch CJIAY. Penienue onpenenéHHbIX COBMECTHBIX CUCTEM MAaTPUYHBIM METOJIOM U METOJIOM
Kpamepa. [Ipumep peuieHus cucteMsl IBYX YpaBHEHUN C IBYMsI HEM3BECTHBIMH MAaTPUYHBIM
MeTozIoM U MeTosioM Kpamepa.

Teopema Kponekepa-Kanennu (Heo6xonumoe u goctatounoe yciaoBue copmectHoctu CJIIAY).
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13.

CnenctBus o xkonmuyectBe pemenuit CJIAY (HecoBMecTHas cucTemMa, COBMECTHAas M
ompeaeéHHas CUCTEMa, COBMECTHAsI M HEeOolpeeEHHasi CUcTeMa). Y CIIOBUE OTNPEACIIEHHOCTH
CHCTEMBI, B KOTOPOH YHCIIO YPAaBHEHHUM COBIIAJIA€T C YMCIOM HEU3BECTHBIX.

Merton "aycca pemennst mpousBoasHoi CJIAY. basucHbie u cBoOogHBIE HEM3BeCTHBIE. O0ITICe
pemenue HeonpenenéHnot CJIAY. [Ipumep pemienust coBMectHOM Heonpenenénnon CIIAY.
[Tonsitue ognoponnoi CJIAY. Ilpumep pemenus ognopoanoit CJIAY u3 3-x ypaBHeHUH ¢ 3-Ms
HEU3BECTHBIMU U 2-X YPABHEHUU C 2-Ms HEU3BECTHBIMU.

BexTopnas anreOpa u aHanUTUYECKasi TEOMETPUS

1.

10.

1.

12.

13.

14.

15.

[ToHnsiTue reomMeTpHUYECKOT0 BEKTOpa (HampaBJIEHHOTO OTpE3Ka Ha MJIOCKOCTH U B
npoctpaHncTBe). PaBeHcTBO BekTOpoB. [IpaBuia cinokeHrs reoMeTpruIecKuX BeKTOpoB. [lonsaTre
KOJUIMHEAPHOCTH M KOMILIAaHApPHOCTU BEKTOpPOB. CoOHampaBiI€HHBIE M MPOTUBOIOIOKHO
HaIpaBJIEHHbIE BEKTOPBHI.

. YMHO>€HHE TeOMETPUUECKOTO BEKTOpa Ha 4yuciio. Moaylib reOMETPUUECKOTO BEKTOpa U €ro

CBOMCTBAa. YCJIOBUE OPTOTOHAJBHOCTH BEKTOPOB. Y CIOBHE KOJJIMHEAPHOCTHU BEKTOPOB.
[TonsiTue opra BekTOpa.

. [lonaTue 6a3uca Ha NMpPSAMOM, HA MJIOCKOCTH M B MPOCTPAHCTBE. Y CJIOBHE JUHEHHOM

HE3aBUCUMOCTH Ha MPSIMOH, Ha MJIOCKOCTH M B pocTpaHcTBe. KoopanHATH OpTa BEKTOpA -
HaTpaBJISIONIAE KOCHHYCHI M IX OCHOBHOE CBOMCTBO. 3a/1aua O Pa3JIoKEHUHU BEKTOpa 10 0a3ucy
(reoMeTpUYeCcKOe M AaHATUTUYECKOE PEIICHHE).

. [lonsiTue nexaproBa mpsiMoyrojibHoro 0asuca. JlekapToBa npsMOyrojpHasi CUCTEMa KOOPAUHAT.

OpTbl KOOpAUMHATHBIX Oceil. KoopanHaThl ToOUeK Kak MPOEKIIMUA Ha KOOPAUWHATHI ocu. [ToHsaTus
abcuucchl, OpAMHATHI M anmiaukaTel. [lepexoa oT ogHoro 6asmca kK Apyromy (Matpuia
nepexosa).

. Jle#icTBUs ¢ BeKTOpamu, 3aJaHHBIMH KoopauHatamu. llonstue adduHHOrO (TOUEUHO-

BEKTOPHOTO) mpocTpaHcTBa. [loHsTHE paauyc-BekTOpa TOUKHU. [loHATHE KOOPAWHAT TOYKH.
OnpeneneHne KOOPAUHAT BEKTOPA MO KOOPAMHATAM HayaJlbHOM M KOHEYHOM TOYEK. 3aaayda o
JIeJICHUU OTpEe3Ka B 3aJIaHHOM OTHoIIeHuH. KoopIMHATHI cepeTMHbI OTpe3Ka.

. Onpenenenne opta OUCCEKTPUCHI yIiia TpeyrojibHuka. OmnpeaeneHue KOOPAUHAT BEKTOPOB

MeHaHbl, BBICOTHI M OMCCEKTPHUCHI YIJIa TPEYrOJIbHHUKA.

. [loHATHE CKaNsIpHOTO NMPOU3BENCHUSI BEKTOPOB M €BKJINI0BA pocTpaHcTBa. [loHsTre Mmomyms

BEKTOpa B €BKJIUJOBOM MpocTpaHcTBe. [IoHSITHE OpTOroHanbHOCTH BEKTOpOB. HepaBeHCTBO
Komm-BynsikoBckoro. [lonaTre yria Mex1y BEKTOpaMy €BKJIMI0BA MPOCTPAHCTBA.

. [lonsitue oproHOpMHUpPOBaHHOTO Oaszuca. Meton oproronanusanuu ['pama-IlImuara. I[lpumep

opTOTOHaAIM3aMUKM O0a3uca B 3-X MEpHOM apudmeTHdeckoMm npoctpaHcTBe. Matpuna ['pama
6asuca.

. CkansipHoe NMpoU3BEICHUE F'E€OMETPUUYECKUX BEKTOPOB M €ro cBoiicTBa. [loHsTHE MpoeKkumn

BEKTOpa Ha BEKTOp M OoCh. CBOMCTBA MpoeKUuid. BpruncieHne CKaJlsipHOTO MPOU3BEIAECHUSA
BEKTOPOB, 3aJlaHHBIX KOOpJAMHATaMH. BelunciieHue CKaJsgpHOTO MPOU3BEIECHUS BEKTOPOB,
3aJJaHHBIX Pa3JIO’KEHUEM I10 M3BECTHOMY Oaswucy.

OcHOBHbIE NPUTIOKEHUS CKAISIPHOTO MPOU3BENCHUS (ONpeesieHne MPOeKIui, yrioB, JUIHH,
KpUTEpUIi EPIEHAUKYIIPHOCTU BEKTOPOB). PaccTosiHMe MeX Ty TOUKaMU KaK MOJYJIb BEKTOpa,
COEJIMHSIOLIET0 3TH TOUKH.

BekTtopHoe nmpou3BeeHHEe TeOMETPUUYECKUX BEKTOPOB M €ro cBoilcTBa. [loHsATHE mpaBoil u
JeBON TPOWKU BEKTOPOB. BblunciieHHEe BEKTOPHOTO NMPOU3BEIECHUS BEKTOPOB, 3aJaHHBIX
KOOpAMHAaTaMH. BbpluncieHne MOJyjs BEKTOPHOIO MPOU3BEAEHHS BEKTOPOB, 3aJaHHBIX
pa3joXKEeHUEeM IO M3BECTHOMY Oaswucy.

OcHOBHBIE MPHUIOKEHHUS BEKTOPHOTO MPOU3BEACHHS (OmpeesieHue IIomaaeil u BbICOT
reOMETPUUECKUX (PUTYP, MOMEHT CHJIBI).

CMelaHHOE MPOU3BEICHNE N'€OMETPUUECKUX BEKTOPOB M €ro cBolcTBa. Kputepuit nmpaBoi u
JeBOI TPOMKH BEKTOPOB. BhlunclieHHEe CMEMIaHHOTO MPOU3BEACHUSI BEKTOPOB, 3aJaHHBIX
KOOpAMHATaMH. BbluncieHHMe CMEIaHHOTO NPOU3BEAEHHUA TPEX BEKTOPOB, 3aJaHHBIX
pa3joXKEeHUEeM I0 M3BECTHOMY Oasucy.

OcHOBHbIE MPUJIOKEHUSI CMEIIAHHOTO Mpou3BeJeHus (omnpeaereHue o0HEMOB U BBHICOT
FeOMETPUUECKUX TeJl, YCIOBHE KOMIUIAHAPHOCTH BEKTOPOB).

Jluneiinpie peoOpazoBanus (omepatopsl). MaTtpuna auHelHOro omneparopa. CoOCTBEHHBIE
Yucya U COOCTBEHHBIE BEKTOPHI, UX CBOMCTBA (0 CYIIECTBOBAHUH OPTOHOPMHUPOBAHHOTO Oa3uca
13 COOCTBEHHBIX BEKTOPOB JIMHEHHOTO omepaTopa ¢ CUMMETpUYHOU MaTpuiei). Crektp
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

JIMHEMHOTO onepaTopa, IEMCTBYIOIIET0 B KOHEYHOMEPHOM JIMHEMHOM ITPOCTPAHCTBE.
Jlunelinpie, OunuHEHBIE W KBaJpaTuuHble Gpopmbl. KaHoHnyeckas ¢opma KBaapaTUIHOUN
dbopmbI (B BUIC IMHEHHOW KOMOWHAIIMK KBaJApaTOB NIEpeMEHHbIX ). [IpuBenenne kBaapaTuaHOM
dbopmbl K KaHOHHMYECKOMY Buay. Curnatypa KBaJpaTU4HOW ¢(opMbl. 3HAKOOIMpEeTEHHbIE
kBajgpatudHbie ¢opMmbl. Kputepuit CuibBecTpa IMOJOXKHUTEIBHON ONpPeaeTEHHOCTH.
Knaccudukanus kBagpaTudHbIX GopM. 3aKOH MHEPIUHU KBAJPATUUYHBIX GOPM O COXPaHEHUU
CUTHATYPBI.

CriocoObl 3aaHus MPSIMOW Ha IUIOCKOCTH (00Iee ypaBHEHHE NPSIMON, KAHOHHUYECKOE
ypaBHEHHE, ypaBHEHUE MPSAMON MPOXOAsIIe yepe3 ABe 3a/laHHble TOUKH, MapaMeTpuuecKue
ypaBHEHUs, ypaBHEHUE MPAMON B OTPE3KaX, ypaBHEHUE NMPAMOMN C YIIOBBIM KO3(P(HULIUEHTOM,
HOPMaJIbHOE ypaBHEHHUE). YpaBHEHHE MMPSIMOKN Ha TUIOCKOCTH B BEKTOPHOU (hopme.

Touku nepecedyeHus NpsIMON ¢ KOOPAUHATHBIMHU OCAMU. OTpe3KH, OTCEKaeMble MPSIMON OT
KOOpAMHATHBIX ocei. I[losydyeHue BekTOpa HOpMaIW MPSAMOM, HANPaBIAIOIIETO BEKTOpaA
MPsIMOI M YTJIOBOTO KO3(puITMeHTa mpsSMoii.

3amauya 00 ypaBHEHUU MeEJUaHbI, BBICOTHI U OHUCCEKTPHUCHI TPEYTOJIbHUKA C 3aJaHHBIMHU
KOOpJMHAaTaMHU BepIIMH. B3amMHOe pacmojoXeHHe MPSIMBIX Ha MJIOCKOCTU (YCIOBHUS
napajuieIbHOCTH U MEePHeHANKYIAPHOCTH, YTOJI MEXAY MPSAMBIMH, PACCTOSHHE OT TOUYKU J0
npsiMoit). Touka mepecedeHus MpsMBIX. 3a1a4a O MPOCKIIMK TOYKH Ha TPSIMYIO.

YpaBHeHUE NEpNEHAUKYISIpa K NPSAMON, MPOXOAAIIETr0 Yepe3 MaHHYI0 TOUYKY. YpaBHEHHE
MPSAMOM, MPOXOASIIECH Yepe3 JaHHYIO TOUKY NapajuieIbHO JaHHOW MPSIMOiA.

VYpaBHeHHE NaalonIero U3 JaHHOM TOYKH JIyda Ha JAHHYIO MPSIMYI0. Y paBHEHUE OTPAKEHHOTO
MOJI JAHHBIM YTJIOM JIy4ya OT JAHHOW TOYKU JTAHHOM MPAMOIl. YpaBHEHUE OTPAKAIOIIECH MPSMON
IIPU U3BECTHBIX YPABHEHMSIX JTyUeH.

CniocoObl 3a/1aHus TIOCKOCTH B MPOCTpaHCTBE (00Iee ypaBHEHHE IUIOCKOCTH, YPaBHEHUE
IUIOCKOCTH MPOXOASIEN Yepe3 TpH 3a1aHHbIe TOUKH, YpaBHEHHE IJIOCKOCTH MPOXOIAIIeH uepes
3aIaHHYI0 TOUYKY IapajulesibHO JBYM BEKTOpaM, YpaBHEHHUE MPSIMOM MpOXosiieil uepes JBe
TOYKH MapajljieIbHO BEKTOPY, YpaBHEHHUE IUIOCKOCTH B OTpe3Kax, HOpMaJlbHOE ypaBHEHUE
MJIOCKOCTH). Y paBHEHHUE IIJIOCKOCTH B BEKTOPHOU opMme.

Uccnenoranue obmiero ypaBHeHus miaockoctu. [loctpoenue miockoctedd. Touku mepecedeHust
MJIOCKOCTH C KOOPAMHATHBIMU OCSIMU. JIMHUU mepecedeHus MIOCKOCTU ¢ KOOPAUHATHBIMU
wiockocTsaMU. [lonydeHne BeKTopa HOpMaJIU MJIOCKOCTH U OTPE3KOB, OTCEKAEMBbIX MJIOCKOCTHIO
OT KOOPJAMHATHBIX OCEl.

B3aunmHoe pacnosioxeHue NIO0CKOCTEeH B MpOCTpaHCTBE (YCIOBHUSA MapajlieIbHOCTU U
NEepNeHIUKYISIPHOCTH, YIoJl MEXKAY IJIOCKOCTAMH, PACCTOSHUE OT TOYKH J10 TJIOCKOCTH).
VYpaBHEHUE MIIOCKOCTH MPOXOAIICH Yepe3 JaHHYI0 TOUYKY MapajuieIbHO JaHHOM IIOCKOCTH.
Touka nepeceueHus TPEX MIOCKOCTEN. U yCIOBUE €€ CyIIeCTBOBAHUS.

CrniocoOwl 3ajaHus MPSIMOW B MpOCTpaHCTBE (00mIME ypaBHEHUS MPSIMOW, KAHOHUUYECKHUE
ypaBHEHHUsI, ypaBHEHHUsI MPSAMOU MPOXOASIIeH uepe3 JBe 3alaHHbIe TOUKH, apaMeTpHUUeCcKue
ypaBHeHwus). [lepexoq oT oO0mMX ypaBHEHUN K KAHOHUYECKUM. BekTopHas ¢opma ypaBHEHHS
MPSMOM B TPOCTPAHCTBE.

B3aumHoe pacmonioxkeHHe MOPsIMBIX B HpOCTpaHCTBE (yCJIOBHSA MHapalliebHOCTH U
NEePHEHANKYISIPHOCTH, YIOJl MEXKIY MPSAMBIMH, PACCTOSIHHE OT TOYKHU 10 MPSIMOIi, pacCTOSIHUE
MEXAYy HapajlieIbHBIMU HPSMBIMHU, PACCTOSIHUE MEXAY CKPEHIMBAIOIIMMUCS MPSIMBIMH).
YpaBHeHUE NPSIMOM B MPOCTPAHCTBE MPOXOISIIEH Yepe3 JaHHYIO TOUKY MapaJieIbHO JaHHOU
npsimoit. Touka nmepecedeHus NpsIMbIX U YCIIOBUE €€ CYIIeCTBOBAHUSI.

B3anmHoOe pacnonox)eHue NpsMbIX M MIOCKOCTEW B MPOCTPAHCTBE. YTOJ MEXAY NPSIMOU U
IUIOCKOCThI0. Touka mepecedeHus NpsIMOW U MJIOCKOCTH. YpaBHEHHE MEPNEHAUKYIIspa K
IJIOCKOCTH, MPOXOAIIET0 Yepe3 NaHHYI0 TOUKY. YpaBHEHHE IJIOCKOCTH MPOXOslIeil yepes
JAHHYIO TOUYKY MEpPNEeHANKYISAPHO AaHHOUM mpsMoi. 3ajadya 0 IPOCKUHUH TOYKH Ha MPSIMYIO.
3agaya o0 MPOEKIMU TOYKH Ha TUIOCKOCTh. 3ajada O MPOEKIUU MPIMOM Ha TIIOCKOCTb.

KpuBbie BToporo nopsiaka (onpeaeneHust 3JIumnca, Tunepoossl 1 napadoiibl, X KAaHOHUYECKHE
ypaBHenus). [lomyocu smmunca u runep6osabl. CBsA3b KOOPAWHAT (POKYCOB U MOJTYyOCEH.
DKCIEHTPUCUTET. YPABHECHUS NUPEKTPHUC. YPABHEHUS aCUMNTOT TUrepOosibl. DokaabHBIN
napameTp. DokanbHas OCh.

OnTuyeckue CBOMCTBA KPUBBIX 2-r0 Mopsjka. JMpekTopralbHOE CBOMCTBO KPHUBBIX 2-TO
nopsiaka. JBrkeHus (CABUTH U MMOBOPOTHI) KPUBBIX 2-T'0 MOPSIJIKA.

YpaBHEeHHE NIMHHUU B JEKapTOBON cucTeMe KoopauHaT. OOmiee ypaBHEHHE KPUBOU 2-TO

CornacoeaHa Ha noprtane Ne 71161 43



31.

32.

33.

34.

nopsiaka. Onpenenenue Tuna KpuBou 2-ro nopsiaka. [IpuBenenue o01mero ypaBHeHUsSI KPUBOU 2-
ro MopsAaKa K KAHOHUYECKOMY BUJLY.

[TonspHas cucreMa KoopauHAT (MOJIOC U MOJsIpHAs 0Ch). KoopIuHATHI TOUKH B MOJSAPHOM
cuctemMe KoopauHaT. CBA3b MOJSAPHBIX U JE€KAPTOBBIX KOOPAUHAT. YpaBHEHUE JIMHUU B
MOJIAPHOM CHCTEME KOOPJAMHAT. YpaBHEHHUE MPSAMOM, OKPYKHOCTH, DJUTUIICA, TUIIEPOOJIBI U
napaloJibl B MOJISIPHOM cucTeMe KOOpAUHAT.

OOmiee ypaBHEHHE MOBEPXHOCTH B JEKapTOBOHM cucTteMe KoopauHaT. [lapameTrpuueckue
ypaBHeHUs] moBepxHocTU. [loBepxHocTu 2-ro mnopsgaka (LUIUHIAPBI, SJIIUICOUMIBI,
napaboouel, runepooI0u b, KOHYChl). CedeHus] MOBEPXHOCTEH 2-ro MOopsAaKa MIIOCKOCTSIMH,
napajuieIbHBIMU KOOPIAUHATHBIM IUIOCKOCTSIM.

[ToHSATHSA NTUHUM U MOBEPXHOCTH B aHAIUTHYECKOW reoMmeTpuu. Bektop-dyHkuus u eé
roporpad. BekTopHoe moJsie Ha MIOCKOCTH M ero roxorpad. KpuBonuHelHbIE CHCTEMBI
KOOpJMHAT Ha IJIOCKOCTH M moBepxHocTH. KoopaunatHsie nuuuu. llupora u ponrora Ha
chepe.

KpuBonuneiinple cucteMbl KOOPAMHAT B MPOCTPAHCTBE (cepuyeckas U HUIMHAPUYECKAs).
O61iee ypaBHEHHE JIMHUY B TPOCTPAHCTBE (JIMHUU NepeceueHus AByX nosepxHocrei). [lonstue
¢burypsl orpaHnueHHON JTUHUSIMHU. [IoHATHE Teraa OrpaHUYEHHOTO TOBEPXHOCTSIMHU.

Brenenue B MareMatnueckuii aHanm3, muddepeHImanbHOe HCUUCIECHNE

1.

10.

[TonsiTne GpyHKIIMU OAHON TEepeMEHHOU (3aBUcCHUMas nepemMeHHas, aprymeHT, OO®d, ob6nacth
3HaueHUHU, rpaduk GyHKIUU). AHATUTHYECKUN cmoco0O 3amanHus. KycouHo-aiaeMeHTapHbIE
(ckneennsie) ¢yHknmuu. OcHOBHBIE (TpocTeilmiue) snemMeHTapHbie GyHKuuu. [Ipumep
BBIUUCIICHUS 3HAYCHUST (PYHKIIUH.

. DnemeHTapHOe uccienoBanue GpyHku (0071acTh onpeaeaeHus, Hyau GyHKINH, TPOMEKYTKH

3HAKOTOCTOSIHCTBA, YETHOCTb, HEYETHOCTh U MEPUOANYHOCTD). [IpocTeiiine npeodpazoBaHus
rpadukoB. [lonsatue orpannuenHoi ¢pyHknuu. [lorsitue MoHOTOHHOCTH GyHKIMH. [IpuMepHI.

. OYHKIMH HECKOJbKHUX MepeMeHHbIX. OKPECTHOCTH U 00JACTH B N- MEPHOM apU(PMETHUECKOM

npoctpancTBe. OKPECTHOCTh OCECKOHEYHO yaaléHHOW Touku. [loHATHE MPOKOJIOTOM
OKpecTHOCTH Touku. OmpeeneHue npeaena Ha si3bIKe OKPECTHOCTEH.

. 3alaHMEe OKPECTHOCTEH Ha NMPSIMOUW MPHU MOMOIIM HEPABEHCTB ¢ MoayieMm. OmnpejaelieHue

npezaena GyHKIMU OJTHON TIEpEMEHHOM Ha S3bIKE €-0 B 4-X ciydasx. [I[pumep Ha 10Ka3aTeabCTBO
U TEOMETPUYECKYIO0 MILTIOCTpanuio npenena Gyukuuu. [IpenenpHble 3HaUeHUsT NPOCTEUIINX
dIeMEHTapHBX (QYHKIUH (CTENMEeHHOW, MmoKa3aTeabHOUW, JorapudMUUYECKOH,
TPUTOHOMETPUUYECKUX, OOPAaTHBIX TPUTOHOMETPHUUYECKHUX).

. [lonsiTe HEmpepbIBHOCTH (PYHKUMH (OMpeeeHUs HEMPEPIBHOCTU Ha S3BIKE €-0, HA SI3BIKE

MpeaAesoB U Ha si3bike mpupanieHuii). [lonstue npupamenus GyHkiuu. Jloka3zaTeabCTBO
HENPEPHIBHOCTU (QYHKIMUX B TOouke. Vcrmonb3oBaHHEe HENPEPHIBHOCTH NPHU BBIYMCICHUU
npenenoB. [Ipumep BBIUMCICHHS Tpenaesia HENPEepbIBHOW (QYHKIMU. YTBEpPXKICHUE O
HENPEPBIBHOCTHU AJIEMEHTAapHBIX QYyHKIMH. ['eoMeTprueckast unTepnperanus rpaduxa GyHKIIN
B OKPECTHOCTH TOUYEK pa3phiBa MEPBOTO U BTOPOTO poja. Teopembl 0 HENPEPhIBHBIX (PYHKITHSIX.

. OgHoctopoHHHue mpenensl. McciaegoBaHue (QyHKIMUM Ha HENPEPHIBHOCTH (yCIOBHUE

HernpepbiBHOCTH). Kiaccudukanuus Touek pa3peiBa GyHKUUU. [Ipumepsl ¢ 31eMeHTapHBIMU U
KYCOUYHO-3JIeMeHTapHbIMU (QyHKIUsAMH. [IpuMep HecymiecTByromero mpejeiaa BCIeACTBHE
HEPAaBEHCTBA OJHOCTOPOHHHUX IPEAEIIOB.

. ITonsiTue 4ymcioBOl mocienoBaTelbHOCTH. OnpenesaeHue mpeaesia Mocie0BaTeIbHOCTH.

Bropoii 3ameuartenbHbiil Tipenen. [loHsiTHE MOHOTOHHOW MOCIE€AOBATEIbHOCTH, MOHSITHE
OrpaHUUYEHHOW mociaenoBaTenbHocTU. Teopema Beliepmrpacca o mnpenene
MOCIEI0BATENLHOCTH.

. [lonsitue 6eckoHeuno manoil. CBoiicTBa 0eckoHEYHO MasbiX. CpaBHEHHE OECKOHEYHO MaJIbIX.

OxBHUBaJleHTHbIe OeckoHeuHO Masnbie. [lopsaok mamoctu u riaaBHas 4acTh. [loHsATHE
orpaHuueHHOW ¢GyHKmuH. Teopema O mpeaesne MPOU3BEICHUS OECKOHEYHO MaJiol Ha
orpann4eHHyo. [IepBbIil 3aMedaTenbHbIA PEAeT U €ro CIEACTBHUS.

. llenmouka sKBUBaJIECHTHBIX O€CKOHEUHO MaJbIX (ABa ciydas: mpu X ctpemsuiemcsa K 0 u mpu x

cTpemsiieMcs K a). Teopema 0 MPUMEHEHUH 3KBUBAJEHTHOCTU MPU BBHIYUCICHUU MPEIEIIOB.
[TpuBecTu npuMepbl MPUMEHEHUS LIETIOYKHU MPY BBIUHUCICHUH MTPEIETIOB.

[TonsTue O6eckoHeyHo Oosbmoil. CpaBHEHHWE OCCKOHEYHO OOJBIINX. DKBUBAJICHTHBIC
o0eckoneuno Oouspimue. [lopsimok pocta u rinaBHas dyactb. CBoHCTBa OECKOHEUYHO OOJIBIINX.
[Ipumepsl PKBUBAJICHTHOCTH JTUHEWHOW KOMOWHAIIMM CTETNEHHBIX (DYHKIUH ciaraeMoMy C
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HauOObIlIEN CTENEHbIO.

Teopemsl o ipenenax. [lonstue nHeonpenenénnoctu. Bunbl Heonpeaenénnocreit. [Ipocreitmue
puEMBI pacKpbITUs HeonpenenéHnocTeit Buaa 0/0 u oo/oo.

[IpocTeiimme npuémMbl packpbIThs HeomnpeaeaeHHocTe Buaa 0o u co-0o. CaeacTBUsl BTOPOTO
3amMevaTeNbHOro npejaena. PackpbiTue HeonpeneaéHHOCTH Bua 1oo . [Ipumepsl.

[TonsTue mpousBonHoi ¢pyHkuu y = f (x) B Touke x0. MexaHHYEeCKHil CMBICIT TPOU3BOTHOM.
['eomeTprvecknii CMBICT MPOU3BOAHONW. YpaBHEHHUs KacaTeJbHOW W HOpMalu K rpaduky
¢bynkumn y = f (x) B Touke M0(x0,y0).

Tabnuira mpou3BOIHBIX OCHOBHBIX (IIPOCTEUIITNX ) SJIEMEHTAPHBIX ()YHKITHA.

[IpaBuna nuddepeHurpoBaHusl CyMMBbI, IPOU3BEAEeHHUS U YacTHOro. [IpaBuio BbIHEceHUS
MOCTOSIHHOTO MHOXHUTENIA 3a 3HAK MPOU3BOAHOM. [Ipumepsl.

[Tonsitue cnoxkHou GyHkimu. Teopema o0 MPOU3BOIHOM CiokHOUM GyHKIHH. [loHsITHE 0OpaTHOM
¢byukuu. [loBenenune rpadukoB B3auMHO 00paTHBIX (PyHKImil. Teopema o MpoOM3BOIHOM
obpatHo#t ¢pyHKIMH. TabiHIa MPOU3BOIHBIX CIOKHBIX QYHKIUN. [Tprumepsr.

OnHoctopoHHHEe mpou3BoAHbIe. ['eomeTrpuyeckas uiniocrTpauus rpadpuka GyHKIUH B
OKPECTHOCTH TOYEK, B KOTOPBIX IPOM3BOIHAS HE onpeneneHa. [Ipumeps.

Jlorapudpmuueckoe nuddepennupoBanue. duddepernupoanue mokazaTeabHO-CTECIICHHON
¢bynkumn. uddepennrpoBanne HeIBHO 3aaHHON U MMTapaMETPUICCKU 3aIaHHON (DYHKITHH.
[Tonstue auddepennuana. Heobxomumoe M J0CTATOYHOE YCIOBHE CYIIECTBOBAHHSA
nuddepennuana. [lpaBuna Beruncinenus auddepennmana. Tadbauma auddepeHnnanos.
[Ipumenenne muddepennnana Kk MPUOIMIKEHHBIM BBIYUCICHUSM.

[ToBTopHoe muddepenunpoBanue. [IpousBoanbie u nuddepeHnnanbl BEICIINX TOPSIIKOB.
[Tpumeps! BeIYUCICHUS TPOU3BOAHON U Auddepennnana n-ro nopsaka. @opmyna Teitmopa.
Teopema o kKopHIX mpou3BoaHON (Teopema Posutst). Teopema 0 KOHEUHBIX MPHUPAIICHUIX
(Teopema Jlarpanxa). Teopema 00 OTHOIIEHUH TIpUpaleHnid 1ByX QyHkiuii (Teopema Korm).
[TpaBuno Jlonuransa packpsiTis HeonpeaeneHHocTen. [Ipumepsl.

[TonsTne MoHOoTOHHOW (QyHKIHU. KpuTtepuii MOHOTOHHOCTH (YCJIOBHUS BO3pacTaHHUS U
yowiBanus). [lonstue skctpemyma pynkuuu. [lorstue kpurudeckoir Touku. Heobxoaumoe u
JIOCTATOYHOE yCJIOBUA dKcTpemyMa ¢yHkiuu. MccnenqoBanue pyHKIUM HA MOHOTOHHOCTD U
skcTpemyM. [Ipumep.

[TonsaTue o BBIMYKI0M U BOTHYTOU (yHKIMU. KpuTepun BRIMYKIOCTH U BOrHYTOCTH. [loHATHE
Touek nepernda. Heobxoammoe u 10CTaTOYHOE YCIOBUS CYIIECTBOBAaHUS TOUKH Tepernoa.
[lonsiTue acuMNOTOTH JUHUMU HaA IJIOCKOCTH M rpaduka ¢yHkuuu. MccrmemoBaHue
ACUMITOTHYECKOr0o moBeJeHUs (GyHkuuu. BeprukanbHble acuMnToThl. HakimoHHble U
rOpU30HTaJIbHbIE ACUMITOTHI. BblunciieHHe yrioBoro koddgduuueHta u cBOOOJHOTO
kod(ddunuenta acumntotel. [Ipumepsl. ['padudueckas unmocTpamus moBeaeHus rpaduka
byHKIIMH BOJW3W aCHUMIMTOTHI.

Cxema MmojgHOTro uccienoBanus GyHKIUNA OAHOM nepeMenHoi. [Tpumep. MccrnenoBanre KpuBbIX,
3aJJaHHBIX MapameTpuyecku. [Ipumep.

Jnuna ayru u ee npousBoaHasi. KpususHa u ee BpluucieHue. Boluncienne KpuBU3HbI JTUHUH,
3aJJaHHOW MapaMeTpuuyecKku. BblunciaeHue KpUBHU3HBI JUHUHU, 3alaHHON ypaBHEHHEM B
MOJIAPHBIX KoopauHaTax. Paguyc u kpyr kpuBu3Hbl. LleHTp KpuBU3HBI. DBOIIOTA U BOJIBBEHTA.
CBOIICTBa HBOJIFOTHI.

[ToHsiTHEe YacTHBIX MPOU3BOAHBIX (DYHKIMU HECKOJbKHUX NMEpeMEHHBIX. ['eomerpuueckas
MHTEPIpPETaLNs YACTHBIX MPOU3BOJIHBIX QYHKIHUU ABYX MEpeMEeHHbIX. YacTHbIE MPOU3BOIHbIE
Pa3IMYHBIX TOPSAIKOB.

[Tomnoe mpupamenue u nonaueii auddepenmnuan. [lonarue nuddepennuana GyHKIUH
HECKOJIbKUX NepeMeHHbIX. [IpuMenenue nuddepennuana Kk TpuOIMKEHHBIM BBIUUCICHUSIM.
[Tpumep. Ilpunoxenue quddepeHnmana K OleHKe MOTPEIIHOCTH MPU BIYUCICHUSX.
[IpousBognas crnoxuor Gpynknuu. [lonmnas npousBoanas. [IpousBognas GpyHKIMM, 3a1aHHOMN
HesBHO. [loHsTHE rpagueHTa U NPOU3BOAHOM MO HampaBieHU0. CHUIIOBBIE JIMHUK. Y pPaBHEHUE
KacaTeJIbHOMU ITIOCKOCTH U HOpMaiH. [Ipumepsl.

[Ipenen ¢yHKIMU ABYX NepeMEHHBIX. J|BOWHBIC W MOBTOPHBIC TMpeaeiabl. HempephBHOCTH
byHKUIMU IBYX epeMeHHbIX. [Ipumep Boruncienus npenena HenpepbiBHOM ¢yHKuuu. [Ipumep
PacKpBITUS HEONpeneaEHHOCTH. YTBEpXKJIEHHE O HE3aBUCHUMOCTH Ipeiesia OT crocoba
JIBUKEHHS 10 oKkpecTHOcTH. [Ipumep AokazaTenbcTBa HECYUIECTBOBAHUS Mpejena.
HuddepernupoBanue CIOKHBIX (YyHKIIUNA HECKOJbKHX NepeMeHHbIX. [luddepenuporanne
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33.

34.

35.

HESIBHO 33/IaHHBIX (DYHKLUH.

[TonsaTue sxcTpeMyMa pyHKUIMH IBYX mepeMeHHbIX. HeobxoauMoe u JOCTaTOUHOE YCIOBUS
AKCTpEMyMa.

VYpaBHeHHE KpUBOW B IpocTpaHcTBe. [Ipenen u nmpon3BoaHas BEKTOPHOU (PYHKIIUU CKAJISIPHOTO
aprymenTa. llpaBuna nuddepenuupoBanus BeKTOpHbIX ¢GyHKmuil. IlepBas m BTOpas
IIPOU3BOJHbIE BEKTOpa MO JIMHE IYTH.

Kpususna kpuBoii. ['nankas Hopmans. bunopmans. Kpyuenue.

Heonpenenéunsiii nHTErpa

1.
2.

3.

10.
1.
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28.

[TonsiTre mepBOOOpa3HO M HEOMPEIEIEHHOTO HHTETpaa.

3agava UHTETpalbHOTO HcuncieHus. CBoicTBa mepBooOpa3HbIX. CBOKWCTBA HEOMPEACIEHHOTO
MHTeTrpasa.

Tabnuma naterpanos. [Ipumep nHTErpupOBaHUS TUHEHHOW KOMOWHAIIUYA CTETIEHHBIX (YyHKIHI
C TIOJIO’KUTEJIbHBIMU, OTPULIATEIbHBIMY, LIETBIMU U APOOHBIMH CTENICHSIMHU.

OcHOBHBIE TPUEMBI UHTETPUPOBAHMSI 110 TAOIHIIEC (PUBECTH TPUMEPHI).

. UHTerpupoBanue MeToAOM moABeACHUS (GYHKOHH Ton 3HaK nuddepeHmnuana.

[IpuBecTu npuMepsI ¢ MOABEIEHUEM MOCTOSIHHON (QYHKITUH.

. UaTerpupoBanue metonoM mojasefeHus GyHKuuu noj 3Hak nuddepenuunana. [Ipusectu

IIPUMEPHI C TOJIBEICHUEM CTEIIEHHOW (PyHKIINU.

. UnTerpupoBanue metonoM moasefeHus GyHKuuu noj 3Hak nuddepenuunana. [Ipusectu

MIPUMEPHI C IOJIBEICHUEM TPUTOHOMETPHUUECKHX U MOKA3aTeNbHBIX (QyHKIUH.

. I/IHTCFpI/IpOBaHI/Ie MCTOAOM II0 HAaCTsAM B ClIyda€, KOrja NOJAbIHTCIPAJIbHOC BEIPAXKCHUEC SABIACTCA

MIPOM3BEICHNEM TTOJTMHOMA U TIOKAa3aTEIbHON WM TPUTOHOMETPUYECKON (PYHKIINU.

. I/IHTCFpI/IpOBaHI/Ie MCTOAOM II0 HAaCTsAM B ClIyda€, KOrja NOJAbIHTCIPAJIbHOC BEIPAXKCHHUEC SABIACTCA

MPOU3BEICHUEM TOJUHOMA M JIOTAapU(PMUYECKON WM OOpaTHON TPHUTOHOMETPUUECKOM
GyHKIHH.

HuTerpupoBanue METOJOM IO YaCTSIM B Cllydae HUKIMYECKHUX (KPYTOBBIX) HHTETPAJIOB.
NuTerpupoBanne MeTOI0M 3aMeHbI TiepeMeHHOM. [IpuBecTn nmpuMepsl ¢ KOPHEM U3 JTUHEHUHOTO
BBIPAXEHUS U C SKCIIOHEHTOH MOJ] 3HAKOM KBaJ[paTHOTO KOPHSI.

WuTerpupoBanre UppauuoHaIbHBIX (DYHKIIMI METOJ0M 3aMEHbI IEPEMEHHOM B Cilyyae, Korja
MOJIBIHTErPajIbHOE BhIPAXKEHUE COACPKUT HECKOJIBKO KOPHEH OT OJJTHOTO U TOTO e JUHEIHOro
BBIPAYKEHUSI.

NuTerpupoBaHue HppaluoOHANbHBIX (YHKUHNH HPU MOMOILIU TPUTOHOMETPUUECKHX H
TUNepOOTUIECKUX MOJICTAHOBOK.

Teopema YebOrimena. [lonstue 06 MHTErpanax, He BBIPAXKAIOIIUXCS Yepe3 dJIEeMEHTapHbBIC
GyHKIHH.

[ToHsiTHe 0 MPaBUJIBHOW U HENMPABWJILHOW pallMOHAIBHOW APOOHM M MPOCTEHIIUX APOOSX.
YTBepxKACHUE O MIPEACTABICHUH PAIMOHATILHON IpoOU B BUAE CYMMBI ITPOCTEUIITNX TPOOECH.
WNHTerpupoBanne NpocTermmx Apooei.

NHTerpupoBanmne BeIpaX)eHU, COAECPKAIMX KBaAPATHBIN TPEXUIICH B 3HAMEHATETIE.
HNHTerpupoBanne NpaBUWIbHBIX pAllMOHATBHBIX APOOEH (MPUBECTH MPUMEPHI).
NuTerpupoBaHue TPUTOHOMETPHUYECKUX (YHKIUH MpPH TOMOIIM YyHUBEpPCAJIbHOU
TPUTOHOMETPHUUYECKOM MOJCTAHOBKH.

HNHTerpupoBanue panroHaNbHBIX Apo0Oei OT TpuroHomerpuueckux Gpynkmnmii R(sin x,cos x) B
ciy4yae YeTHBIX U HEUETHBIX QYHKIIUN JBYX IMEpEeMEHHBIX R(X,y).

[Ipumenenue GopMys MOHUKEHHUS CTENEHU AJIsi HHTETPUPOBAHUS TPUTOHOMETPUUYECKHUX
GyHKIHA.

[Ipumenenune Qopmyn A NPOU3BEACHUS TPUTOHOMETPUUYECKUX (PYHKUHUH pa3zIUuuHBIX
apryMeHTOB IIPU UHTEIPUPOBAHUN TPUTOHOMETPUUYECKUX (PYHKIIMHA.

[Ipumenenue GopmMmys, CBA3BIBAIOUIMX TAHTE€HC M KOTAHI'E€HC C KOCHHYCOM U CHHYCOM,
COOTBETCTBEHHO, IPU UHTEIPUPOBAHUU TPUTOHOMETPUUYECKUX (PYHKIIUH.

Y ca0BUSt MHTETPUPYEMOCTH (PYHKITHH.

[Tonsitne nuddepeHnnanTbHOro OMHOMA M €r0 HHTETPUPOBAHUE.

HNHTerpupoBanne MpoU3BEICHNS CTETICHEH TPUTOHOMETPUIECKUX (YHKITHA.

PexyppenTHast ¢popmyna A UHTErpaioB, COAEPKAIINX CYMMY WJIM Pa3HOCTh KBaJpaToOB B
3HaMeHaTelle.

WNHTerpupoBanue uppanuoHaIbHON QYyHKIIMH, COASPIKAIICH KBAIPATHBIM TPEXWICH O] 3HAKOM
KBaJIpaTHOT'O KOPHSI.
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30.
31.

NuTerpupoBanue cTeneHel cuHyca U KOCUHyca. HTerpupoBaHHE CTENEHEW TaHreHca U
KOTaHTeHCa.

BriBoa hopMyIibl THTETpUPOBAHUS 110 YACTSM.

WNHuTerpupoBanue morapuMuUIecKoi 1 0OpaTHBIX TPUTOHOMETPUICCKUX (YyHKITHM.

Heobxomumeble cBeieHUS U3 AJIEMEHTAPHOM MaTEeMaTHKU

1.

<o W

10.
1.

12.
13.
14.

15.

16.

17.
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19.
20.
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22.

23.
24.

25.
26.
27.
28.
29.

30.

[Tousitue snemenTapuoi ¢ynkuuu. CrtenenHas GyHKHUs U €€ cBoWCTBa (MOHATHE
HaTypalbHOW, NPOOHON W OTPUIATEIHHON CTENEHU, YMHOXEHHE M JICJICHUE CTCTICHHBIX
(GyHKIM, BO3BEICHUE CTETICHH B cTerneHb). [ paduku creneHnsix Gynkmuit. ['paduku hyHKImm
y=kx+b u y=k/x. Pemienne nuHeliHbIX ypaBHEHUH.

. Pemienue kBaapaTHOro ypaBHEHUS NIpPU HEOTPHUIATEIbHOM AUCKpUMHHaHTe. ['paduk

KBagpaTudHOW (PpyHKIHU y =ax2 + bx +c. OCHOBHBIE CBOWCTBA KBaApaTUYHOU (YHKIIUH.
Koopaunatel BepiuHbI Mapadosibl (TOYKH IKCTpEMyMa KBaIpaTUIHOW (PYHKITUN).

. Munmas CAUHHIIA. Kommiexkcurie uncia. Pemenne KBaJApaTHOI'O YPaBHCHHA C OTPpHULATCIIBHBIM

quckpuMuHaHToM. dopmMyria BblAeIeHUs IOJTHOTO KBaApaTa.

[TokazarenbHas u norapudmudeckas Gpynkiuu. x ocHoBHBIE cBo¥cTBa U Tpaduku. OCHOBHOE
TOX/IECTBO, JJorapu(dm MPOU3BEACHHS M YaCTHOTO. BbiHEceHue cTeneHu JorapupMupyemMoro
BbIpa)KEHHS 3a 3HaK jorapudma. [lonstue norapudma ¢ 3aJaHHBIM OCHOBAHUEM, TOHSATHE
JECATUHOIO U HaTypaJibHOTO Jiorapudma. dopmMyiia nepexosa K HOBOMY OCHOBAHHUIO.

. Tpuronomerpuyeckue GpyHkuu. X oCHOBHBIE CBOMCTBA U TpadUKH.
. Obpatnbie TpuroHomerpuyeckne QPyHKIuu. X ocHOBHBIE CBOMCTBA U TpaduKy.

[Tonstrne monmuaoma (MHOTOYIeHAa). CrOCOOBI pa3I0OKEHHUs MOJMHOMA HAa MHOXHUTEIH
(BBIHECEHHE 3a CKOOKY, TpyNIHUPOBKA, UCIOIB30BaHUE (HOPMYI COKPAMEHHOTO YMHOXCHHUS,
no00p KOPHS ¥ HCIIOJIb30BaHue TeopeMbl besy). JleneHrne MHOTOYIICHOB.

OcHoBHasl Teopema anreOpbl MHOTOWICHOB (O Pa3lIoKEHUH MHOTOYJICHA HA JIMHEWHBIC U
KBaJ[PaTUYHBIC MHOXHUTEIIH).

. ®opMynbl COKpAIIEHHOIO0 YMHOXXEHUsS (pPa3HOCTh KBaJApaTOB, Pa3HOCTh KyOOB, BO3BEJICHHE

CyMMBI ¥ Pa3HOCTH B KBaJIpaT WU Ky0).

[Tonsitne Mmomynst GyHkuu. Pemenre mpocTeHImx HEPaBEHCTB C MOTYJIEM.

Pemenue panmoHanbHbIX HEPABEHCTB METOOM MHTEpBaOB. [loHATHE pannoHaTbHON (QYHKIIUN
(npoGHO-pannoHanbHas GyHKIUsA). [elicTBus ¢ apodsamu (ciaokeHrue, YMHOKECHUE, JeJICHUE,
BO3BEICHUE B CTCIICHB ).

Pemenuie nppalnoHaaIbHbIX YpPaBHEHUH 1 HEPABEHCTB MMyTEM BO3BEJCHUS B CTETICHb.
TabnuuHble 3HAUEHUS TPUTOHOMETPUUYECKUX QYHKIMH. DOpMYIIbI IPUBEACHHUS.

Pemienne nmpoctelmux TPUTOHOMETPUUECKUX ypaBHEHUH. OCHOBHBIE METOJbl PEIICHUS
TPUTOHOMETPUUYECKUX YPaBHEHHIA.

Pemienne cucrem anreOpamyeckux JIBYX YpaBHEHUI € JABYMS HEHU3BECTHBIMU METOJOM
ucktoueHus. [Ipumep penieHrs HENMMHEHHON CUCTEMBI.

[TonsiTre 0 cucTeMe U COBOKYITHOCTH HEPABEHCTB. Y CIIOBUSI HEOOXOIUMBIE [T IOMCKA 00JIacTH
onpezaenenus pyHkuuu. [Ipumep noucka.

[TokazarenbHble ypaBHEHUS U HEpaBeHCTBA. [IpuMepsl perieHus.

Jlorapudmuueckue ypaBHeHuUs1 U HepaBeHCTBA. [IpuMepsl pereHus.

bukBaapaTHoe ypaBHEeHUE. YpaBHEHUSI U HEPABEHCTBA, IPUBOASAIINECS K KBaJAPATHBIM.

Teopema ITudaropa. OCHOBHBIE COOTHOIICHUS B MPSIMOYTOJIEHOM TPEYTOJbHUKE.

Teopema KOCUHYCOB U TEOpeMa CHHYCOB.

OcHoBHBIE QUTYpBI (TPEyroiabHHUK, KBaJgpaT, MPSIMOYTOJbHUK, pOMO, Mapajljieorpamm,
Tpaneuus, Kpyr) 1 Ux IIOIAaIH.

OcHoBHbI€ Tena (MMpaMubl, KOHYC, Tapajliesenue]], map, KpyroBoi HUIMHIP) U UX OOBEMBI.
Brnicannas u onucaHHas OKpYXHOCTH. DOpMyJbl Uil paJuyca BIMCAHHOW W ONMHCAHHOU
OKpYXHOCTHU. LIeHTp BOIUCAHHON M OMMCAHHOW OKPY>KHOCTH.

OcCHOBHBIE JIMHUU B TPEYTOJIbHUKE (MEIUAHBI, BEICOTHI, TUIIOTEHY3bI).

[IpaBunbHbIe GUTYPHI U TpaBWIbHBIE Tena. OCHOBHBIE CBONCTBA.

[1nomaayu moBepXHOCTH OCHOBHBIX Tell.

[Tonsatue yrna, ero rpaayCcHOi U paguaHHo Mepbl. OCHOBHBIE BHJIBI YIJIOB (OCTPBINA, PSIMOH,
TYIOH, pa3BEPHYTHIH).

[TonsiTue o BeIMyKIIBIX urypax. [lnomanp BeImykiIoro 4-x-yrojapHuka. CBONCTBA BIUCAHHOTO U
OMMCAHHOTO 4-X-yTOJIbHUKA.

Bnucannsie u nieHTpaibHbIe yTiibl. X cBOMCTBA.
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32.

VYrusl npu napajiebHbIX NPSIMBIX U CEKyIlel (BepTHUKaIbHbIE, CMEXHbIE, OJHOCTOPOHHHUE,
COOTBETCTBEHHBIE). HakpecT sexariye yribl U UX CBONCTBA.

OcHOBHbBIE TPUTOHOMETpUYECKHE POPMYJIIbl (OCHOBHOE TOXKIECTBO, (POPMYIIBI AJIsl TBOMHOTO
aprymenTa, ¢GOpMyJibl MOHUXKEHHUS CTENEeHU, HOPMYJIbl CIOXKEHUS TPUTOHOMETPUUYECKUX
GyHKIUN ¢ pa3IU4YHBIMU apryMeHTaMu, GOPMYJIbl CBSI3U Pa3IUYHBIX TPUTOHOMETPUUYECKHUX

GbyHKIHH).

2 ceMecTp
Onpenenéunbiii uHTErpal. KpatHeie, KpUBOJMHEHBIE M TOBEPXHOCTHBIE HHTETPAIbI
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[TonsiTne uHTErpanbHOM cyMMbl PrumaHa.

[TonsTre onpenen€éHHOro UHTErpaa.

[Tonsitue cymm [lapOy u yciioBue CyliecTBOBaHUS OMPEIEIEHHOTO HHTErpaa.

OCHOBHBIE KJIACChl HHTETPUPYEMBIX QYHKIINN (Kakue GyHKIIMA HHTETPUPYEMBI?).
['eomeTpuyeckuii CMbICT ONIPEACIEHHOTO NHTETpaa.

dopmyna Herorona-JleitOnua.

[Ipumep BBIUMCIEHUS ONpPEAENIEHHOTO HMHTErpaja METOJOM MOJABEIEHUS MO 3HaK
nuddepenmmana.

3aMeHa EPEMEHHON B ONPEIeIEHHOM UHTErpase.

[Tmomaas KPUBOJUHEHHON Tpamnenuu, OTpaHNYCHHON rpauKOM MOTOKHUTETHHON (QYHKITUN U
OCBIO a0cIHCC.

[Tnomane KpUBOJIMHEWHON TpameIuy, OrpaHuYeHHON TpaduKoM (QyHKIIMH TTOJI0KUTEITLHON WITH
OTpHULATENIbHOM Ha HEKOTOPBIX MHTEPBaAIaX U OChIO a0CIHCC.

[Tnomane KpUBOIMHEHHOM Tparennu, OrpaHuYeHHON TpaduKaMu ABYX (DYHKITHH.

CpaBHeHuEe MOAYJISl ONPENeIEHHOTO UHTErpajia ¢ HHTErpajoM OT MOAYJIS MOABIHTErpalbHOM
GyHKIHH.

HuTerpupoBanue Mo 4acTsaMm JUisl ONpeeIEHHOTO UHTErpaa.

WuTterpansl oT 4€THBIX U HEYETHBIX (QYHKUUN B cilyyae CUMMETPUYHOTO OTpE3Ka
WHTETpUpPOBaHHUA [-a,a].

Orenka onpeaenéHHOro HHTErpaia OT HENPEPbIBHOW (PyHKIINU.

TeopeMsl 0 cpeHeM.

WuTerpan ¢ nepeMeHHbIM BEpXHHUM IMPEAETIOM U €r0 OCHOBHOE CBOMCTBO.

Bpruncnenue miaomanau KPpUBOJMHEWHOW Tpameluu, OrPaAaHUYEHHOW JHHUEH, 3aJaHHOU
napaMeTpUUECcKH.

Brrunciienue miomanan KpuBOJIMHEMHOTO CEKTOpA.

Brrancnenue mIMHBI IyTH IIOCKOW KPUBOM, 3alaHHON Kak rpaduk HENMpepbIBHON (QYHKIIHH
OJHOU EPEMEHHOM.

Brrunciienue JiMHbI 1yTU I0CKOW KPUBOH, 3aIaHHON apaMeTpUUYECKHU.

Brruncienne JivHbI 1yTU II0CKONW KPUBOH, 3aIaHHON YpaBHEHHUEM B MOJISIPHBIX KOOpIMHATAX.
Brruucienne o6béma Tena BpalleHUs BOKPYT KOOPAWHATHOW ocH (abciMcc W OpaWHAT).
[TpuBecTu npuMepsbl, KOTr/Aa BpaliaeMas JUHUS 3a/1aHa TpeMs pa3IMuHbIMU CIIOCO0aMHU.
[ToHsiTHe HECOOCTBEHHBIX HHTErPajoB ¢ OECKOHEUHBIMHU MpejeaMyu uHTerpupoBanus [lonstue
cxonumoctu HU.

[Tpu3Hak cpaBHEHMSI UHTErPajoB OT HEOTPULIATENbHBIX (DYHKLINH.

[Tpusnak cpaBuenuss HecooctBennbix MHTETpanos I-ro pona B nmpeaenbHon hopme.

[TonsiTne abCcomoOTHON U yCIoBHOU cxonuMocTu HecobctBenubix MHTErpanos I-ro pona.
[TonsiTe HecOOCTBEHHBIX UHTETPAJIOB OT HEOTPAHUYCHHBIX (PYHKIIUHA.

[TonsiTne ABOMHOIO M TpOKMHOrO UHTErpaa. [lepexo 1 kK HOBTOPHBIM UHTErPAJIAM.

[TonsiTue xpuBosmHeHOTrO HHTErpasia. ®opmyna I'puna. [lonsTre uMpKyISAIUA.

[TonsiTue moBepxHoctHoro uHTerpana. ®opmyna Crokca. [lonarue noroka.

[TonsiTHe BEKTOPHON (PYHKIIMU CKAISIPHOTO apryMEHTa, BEKTOPHOTO MOJISI U CKAISIPHOTO TMOJS.
JuBeprenuus u potop BektopHoro nojs. @opmyna Octporpaackoro-I'aycca.

HeoOxonumeble cBeieHUs U3 APYTUX pa3ieioB

1.

2.

3.

Brigenenue mosiHOTO KBajgpaTa B KBaapaTHOM TpéxuineHe. CnBuru rpadukoB QyHKIUA U
kpuBbiX. KBanpatHoe ypaBHeHue. Pa3nmokeHue KBaJpaTHOTO TPEXUIEHA HA MHOXKHTEIH.
I'paduk kBagpaTnuHO# GHyHKIINH.

CoOCTBEHHBIE YHCIIa U COOCTBEHHBIC BEKTOPHI MAaTPHUIIBI (M COOTBETCTBYIOIIETO JIMHEHHOTO
omeparopa)

Crioco0bI pa3ioKeHUs MHOTOWICHAa Ha MHOXKUTEINH. [leleHre MHOTOUYJICHOB.
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CriocoObI BBIYHMCIICHUS] HEOTIPEACTEHHBIX KOOPPHUIIMESHTOB IS TIPEJCTABICHUS PAIlHOHAIBHOM
JpoOH B BHJI€ CYMMBI IIPOCTEHIITNX IPOOEH.

. YpaBHEHUS NPAMON Ha IUIOCKOCTH (00IIee, MPOXOoasAIIeid uepe3 ABe TOUYKH, B OTpe3Kax, ¢

YTJIOBBIM KO3 DHUITEHTOM).
Kanonnueckue ypaBHEHHsI TOBEPXHOCTEH BTOPOTO MOPsIIKa, H300paKeHNE TOBEPXHOCTEH.

. Kanonuueckue ypaBHEHHUS KPHUBBIX BTOPOTrO MOpPsSAKa B JEKAapTOBBIX KOOpJAMHATAX,

n300paxkeHe JTUHUM B IEKapTOBBIX KOOpAUHATAX.

. [lonsapHble KoOpAMHATHI, M300pa)keHUE JUHUM, 3aJaHHBIX YpPaBHEHUEM B MOJSPHBIX

KoopauHatax. Tabmauiia OCHOBHBIX 3HAYEHUN TPUTOHOMETPHUUECKUX (PYHKITUH.

. YpaBHEHUS TUIOCKOCTH (001Iee, mpoXoasiieil yepe3 Tpu TOUKH, B OTpe3kax). M3o0paxkeHue

MJIOCKOCTEH B JIEKapTOBOM CUCTEME KOOPIMHAT.

[IpaBuno Jlonurtans packpbITHs HeompeAeslEHHOCTEH. BoO3HUKaIOMMUX NPH BBIYUCICHUU
MIpEeIesIoB.

VYpaBHEHHSI KPUBBIX BTOPOTO MOPsAKA B MOJSAPHBIX KoOopAuHaTax. SIkoOuaH mepexoja OT
JIEKapTOBBIX KOOPAUHAT K MOJSPHBIM.

[Munuuapudyeckue KoopAuHATHL. SIkoOmaH mepexona OT JAEKAapTOBBIX KOOpPAMHAT K
HWIMHIPUYECKUM.

Cdepudeckue KoopauHaThl. SIkoOuaH nepexoja OT JEKapTOBBIX KOOPAUHAT K CHEPHUICCKUM.
Pemenue cuctem TUHEHHBIX aareOpandyeckuxX ypaBHEHUNH METOAOM HCKIIOYEHHS] HEU3BECTHBIX
u MetosioM Kpamepa.

Brruncnenue onpenenureneii BTOpOro U TpEThero MopsIKOB.

['paduku TpuroHOMETpHUECKUX (PYHKITHH.

I'paduku creneHHOM, MOKA3aTeTbHON U JIOTapUPMUIECKON (yHKITHA.

MeTtoa uHTErpUpOBaHUs MMyTEM MOABEACHUS MO 3HAK AuddepenHnuana.

Tabmmia uarerpanos. CBoCTBa HEONpeIeIEHHOTO HHTETpaa.

YacTtHble npousBoAHbIe U quddepeHnnansl QyHKIUN HECKONbKUX MepeMeHHbIX. ['paaueHT
CKaJIIpHOTO ToJIs. SIK0OMaH mepexoaa K KpUBOJIMHEHHOW CHCTEME KOOpANHAT.

JleiicTBUS ¢ BEKTOpaMH U BEKTOPHBIMHU MOJISIMU, 33JaHHBIMU KOOPAUHATHBIMU (DYHKLIHUSMHU.
CnocoObl 3a7jaHusl IMHUU Ha IJIOCKOCTH (YpaBHEHHE B JIEKapTOBBIX KOOpAMHATaX, rpaduk
GbyHKIMY, TapaMeTpuiecKie ypaBHEHMsI, ypaBHEHHE B OJSPHBIX KOOPIMHATAX).

CrniocoObl 3a/1aHus JIMHUU B MPOCTPAHCTBE (MMapaMeTpUUECKHe YPAaBHEHUS, IUHUS NTePECCUCHUS
JIBYX TIOBEPXHOCTEH).

Cnioco0wl 3a7aHusl TOBEPXHOCTH (ypaBHEHHE B JIEKAPTOBBIX KOOpAWHATaX, rpaduk GyHKINU
JIByX MEPEMEHHBIX, TapaMeTPHUUECKUe YPaBHEHNU).

CBoiicTBa OECKOHEYHO MaibIX U OECKOHEYHO OOJIBIINX, UX MCIOJIb30BaHUE MPU BHIYUCICHUH
MIpEeIEsIoB.

[TonsiTre HeonpeaenEHHOCTH, CIIOCOOBI PACKPBITHS HEOPEAEIEHHOCTEN.

[lenouka S>KBHBAJIEHTHBIX O€CKOHEUHO MalbIX. [IpuMepsl HCIOIB30BaHUS LIEMOYKHU IMPH
BBIUHCJICHUH MIPENIETIOB.

MeTo UHTETpUPOBaHHUS 110 YACTSM.

Tabnuna npousBoaHbix. Juddepenunan pyHkuu ogHOM nepeMerHou. Tabnuia moaseneHui
o 3Hak nuddepenuana.

[Tonarus: GyHKIUU ONHOM MepeMeHHOH, (YHKIIMU HECKOJbKUX MEPEMEHHBIX, CKaJSIPHOIO
MOJIs, BEKTOPHOTO TOJIs, OTOOpaKeHUsI MHOXKECTB, JTMHEHHOTO mpeodpazoBanus. O6macth
ornpezeneHus, 00J1acTh 3HaYCHUH

HNuTerpupoBanme METO0M 3aMEHBI IEPEMEHOM.

[Tousarus: ¢purypsl, orpaHUYCHHON JMHUAMH; Tejla, OCPAHUUYEHHOTO MOBEPXHOCTSAMHU; Tesa
BpAILICHUS, KPUBOJIMHEHHOM Tparenuu, KpUBOJUHEHOTO CEKTOpa.

UucnoBble U GYHKIIMOHATBHBIE PSIJIbI

XN B DD =

[ToHsiTHE YMCIOBOTO PsAZla, €r0 CXOAUMOCTH U CyMMBbI. CBOMCTBA CXOIAIIUXCA PAJIOB.
HeoOxoaumoe yciioBue CXOAUMOCTH YUCIOBOTO psAla. JlocTaTouHoe yCciaoBUE PACXOIUMOCTH.
Nurterpanbubiii npuzHak Maknopena — Ko psiia ¢ HeoTpuiiaTeIbHBIMU YJI€HAMM.

JIBe hopMbl Ipu3HaKa CpaBHEHUS 711 YUCIIOBBIX PSAAOB Psiia ¢ HEOTPUIATEIbHBIMU YWICHAMHU.
[Tpuznaku Ko u JlamamGepa cXoauMOCTH psifia ¢ HEOTPUIIATETLHBIMU YWICHAMH.

[Tpusnaku Hupuxne u A6ens. Kpurepuit Komm cxogumoctn.

[TonsiTue 3HaKonEpeMEHHOTO psiia. AOCONMIOTHAS U YCIIOBHAS CXOJAUMOCTb.
3nakouepenytonuecs psaasl. [Ipusznak JleiiOnuma.
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. [lonsiTue ocratrka psna, olleHKAa OcTaTKa JJIs 3HaKo4yepeayroumxcs panos. [Ipubnmxkénnoe

BBIUHCJICHHE CYMMbI 3HAKOUYEPEYIOIIErocs psjaa.
OueHka ocTaTka CXOJASILIErocs psifja ¢ HEOTPULATEIbHBIMU YWICHAMHU C HCIOJIb30BAHUEM
WHTErpaJbHOTO MpHU3HAaKa, a Takxke npu3HakoB Komwm u JlamambOepa. [Ipubnmxénnoe
BBIUHCJICHHE CYMMBbI CXOJSILErocs psijia ¢ HEOTPULATEIbHBIMU YJICHAMHU.

[Tonsatue QpyHkunoHanbHOrO psiaa. CXxoauMocTh GyHKIHMOHAIBHOTO psifa B Touke. [onsTue
CyMMBbI QYHKIIMOHATBHOTO psasa. O01acTh CXOAMMOCTH (PYHKITMOHAIBHOTO PsIA.

[TonsiTHe 0 paBHOMEPHOW CXOAUMOCTH (PYHKIHMOHAIBHOW CXOAUMOCTH. JloKka3aTeabCcTBO
PAaBHOMEPHOM CXOAMMOCTH T10 OMPEETICHUIO (TPUBECTH TIPUMED).

[Ipusnak BeiiepmiTpacca paBHOMEPHOUW CXOAUMOCTH (DYHKIIMOHAJIbHOTO psna. [IpuBectu
puMep.

CBoiicTBa paBHOMEPHO CXOASIMHUXCA pAn0oB (0 HENPEPHIBHOCTH, MOYJIECHHOU
nudGepeHIPYEMOCTH U TIOYJICHHOW HHTETPUPYEMOCTH ).

[Tonsarue crenennoro psaa. Teopema AGens. Dopmysibl 71 paguyca CXOAUMOCTH CTETICHHOTO
psaaa. UaTepBai cXoAMMOCTH CTETIEHHOTO psaga. O01acTb CXOAUMOCTH CTEIEHHOTO Psijia.
CpoiicTBa cTteneHHbIX psaoB. CyMMHUpOBAaHHE CTENEHHBIX PSJOB CBEICHUEM K CyMMe
F€OMETPUUECKON MPOTPECCHH.

®opmyna Teitnopa. Panel Teitmopa u Maknopena. Paznoxenue B psag MakimopeHa
nokaszaTesbHOU (pyHKIH. Tabauia OCHOBHBIX Pa3JIOKEHUH.

Paznoxenue B psg MakiopeHa TPUTOHOMETPHYECKUX (PYHKITUN

Paznoxenue B psg MakiopeHa CTEIeHHOHN U Jiorapu@Mudeckoi GhyHKIHA

Pa3noxxenue B psag MakiopeHa CIOXHBIX (YHKIHMA, 00pa30BaHHBIX BBIUYMCICHHEM
AIIeMEHTapHON (QYHKIIUH C U3BECTHBIM PA3JI0KEHUEM OT CTENIEHHON (QYyHKIUU.

Paznoxenue B psan MakinopeHa CI0KHbIX GYyHKIUN, 00pa30BaHHBIX BHIYMCICHUEM Jorapudma
OT JIMHEMHOT 0 WJIM KBaJAPATUYHOTO BBIPAKEHHUS.

[Ipubnux€HHOE BBIYMCIEHHUE ONPEAeNEHHOI0 MHTErpajga ¢ UCIOJIb30BAHUEM pa3i0KeHUs
NMOJABIHTErpalbHOU GYHKIUU B psia Teimopa, paBHOMEPHO CXOISIIMKCS Ha OTpPE3Ke
MHTETPUPOBAHUSL.

[Tonydenue pemenus 3agaun Komm nis OlY B BUzie cTeNEeHHOTO psa.

OO6wikHOBeHHBIE MU depeHnanbabie ypaBHeHus. Cuctemsl OJY

1.

2.

[98)

17.

18.

19.

OcHoBHBIEe MNOHATUS Teopuu auUPpPepeHUUaNbHBIX ypaBHeHUH. OOBIKHOBEHHBIE
nuddepennmanpabie ypasHenus (OY) 1-ro nopska.

VYpaBHEHUS C pa3IeAIOMUMHUCS TEPEMEHHBIMU. Y PaBHEHHUSI, TPUBOASIIIUECS K YPaBHEHUSIM C
pa3eAIIUMUCS IEPEMEHHBIMH.

Opnnoponubie nuddepeHuanbHbe ypaBHEHUS IEPBOTO MOPsiAKa. Y paBHEHUS, IPUBOSIINECS K
OJIHOPOJHBIM.

JIuHeitnble ypaBHEeHUs. Y paBHEeHUs bepHyu.

VYpaBHeHue B nmoaHbIX AuddepeHnnanax

[TonsiTne 06 0cobOM perIeHrn

[Tonstue nuddepeHnaTbHBIX YpaBHEHUH BBICIINX TOPSIKOB.

3amauda Komu. [Tonstue o kpaeBoii 3agade 11 auddhepeHmaibHOT0 YpaBHEHHUS.

VYpaBHEHHUSI BHICIIMX HOPSAKOB, TOMYCKAIOIINE TOHWKEHUS MOPSAKa.

Jluneitupie nuddepeHnnanbHple YPaBHEHUs BBICIIUX TOPSAAKOB. [loHsTHE O MUHEHHOM
orepaTope.

. TlonsTHe 0 MMHEIHOW HE3aBUCUMOCTH (DYHKITHIA.

. Onpenenurens BpoHckoro.

. CTpyKTypa o011ero peneHus JMHEHHOro, OJHOPOIHOTO YPaBHEHHS N-TO MOPSAKA.

. Pemenue nuaeitHbIX onHOpOAHBIX nuddepeniuanbapix ypasaernuit (JIOAY) n-ro mopsaka c

MOCTOSTHHBIMH KO3 HUITMEHTaMH.

. CTpykTypa o011ero penieHus JMHEHHOro, OJHOPOIHOTO YPaBHEHHS N-T0O MOPSAKa.
. Pemienune nuHEWHBIX, OJAHOPOJHBIX YpPaBHEHHUH N-ro mopsgKa C MOCTOSHHBIMU

koa(urmentTamu. XapakTepuCTUIECKOE YPAaBHEHHE.

Jlunelinble, HEOqHOPOHBIE MU (epeHIINaTbHbIC YPABHEHUS BBICIINX MOPSAKOB C MPaBOi
YacThIO CIEIHAIbHOTO BHIA.

Pemenune nuHEWHBIX, HEOMHOPOIHBIX AU PEPEHIINATBLHBIX YPABHCHHH METOJOM BapHalluu
MIPOU3BOJILHBIX TOCTOSHHBIX.

[TonsaTHe 0 HOpMaJIBHOU cHUCTeMEe OOBIKHOBEHHBIX AU(P(EepeHIINANIbHBIX YpaBHCHUH U €&
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pemenus, 3anada Komm

Pemennie HopManbHBIX cucTeM AU(depeHIINaIbHbIX YPaBHEHUI METOI0M UCKIIOUECHHUS.
Pemenue cuctembl ABYX JUHEWHBIX NU(PEpeHIUANbHBIX ypPaBHEHUH C MOCTOSIHHBIMHU
koaurmentamu, mytém ceeaeHus k ogaomy JIOY 2-ro mopsiaka.

Pemenue cuctembl TpEX JNHUHEHHBIX OJHOPOAHBIX NUDdepeHUnalbHBIX YpaBHEHHUH C
HCIIOJIb30BaHMEM COOCTBEHHBIX uYMced (pelIeHHH XapaKTEPUCTHYECKOTO ypPaBHEHHS) M
COOCTBEHHBIX BEKTOPOB MAaTPHUIIbl, COCTABICHHOW M3 KOA()PUIMEHTOB MPU HEU3BECTHBIX
GYHKIHSIX.

[Tonsitue ycroitunBocty no JIismynoBy pemenus OY u cuctemsr OJIY B HOpMmanbHOM Gopme.
Onpenenenne ycToWunBocTH pemeHus cucteMbl OJlY B HopMmanbHOU Popme 1o mepBOMy
MPUOJIIKEHUTO

[Tonsatue nuddepeHnranbLHOro0 ypaBHeHUs ¢ YacTHBIMU npousBogHbIMU (Y cUIl). Pemenue
npoctermux Y cUIl nytém cBenenus k cucreme O/1Y.

Pemienue nuneiinbix J[Y cUll nepBoro nopsnka, mytéM cBegenus k cucreme O/1Y.

[TonsiTue xpaeBoit 3anauu s auneitHoro Y cUIl Broporo nopsiaka.

3amena nepemeHHbIX B Y cUIl.

Knaccudukanus muneriasix 1Y cUIl BToporo nmopsiaka ¢ neyms nepeMmeHHbIMU. [loHsTHE 00
YpaBHEHUAX MaTeMaTUYeCKON PpU3nKu

Knaccuueckue pemenus Y cUII BToporo nopsaka 3;UIMOTAYECKOTO TUIIA.

Knaccuueckue pemenus 1Y cUIIl BToporo nopsiaka runepOo0IndecKoro TUIa.

Knaccuueckue pemenus 1Y cUII BToporo nopsiaka mapabonyecKkoro THIIA.

DJIEMEHTHI TEOPUH BEPOSTHOCTEH U MATEMATUYECKOW CTATUCTUKH

1.

1.

12.
13.

14.

OcHoBHBIE TOHATHA Teopuu BeposTHOcTel. [loHsITHE COOBITHSA KakK pe3yibTaTra OMbITa
(PkcriepuMeHTa, HaOJIOJICHUs, UCTIBITAHUSA), BUJIBI COOBITUM (JIOCTOBEPHOE, HEBO3MOXKHOE,
cilydaiHoe, MOJIHas Tpynma CcoOBITHH, HECOBMECTHBIE COOBITHSA), TMOHATHE
ONMarompusATCTBYIOMET0 cOoObITUA. JleHCTBUS HAaI COOBITHIMM.

. OcHOBHBIE TPUHLUUIBI U (HOPMYJIbI KOMOMHAaTOpUKH. [loHATHE KOHEYHOrO MPOCTPAaHCTBA

aJeMeHTapHbIX coObITHI. Kiaccuyeckoe onpeneneHue BEpOSTHOCTH COOBITUSI KaK OTHOIICHHS
yyclia OJ1aronpusITCTBYIOIIUX SJI€MEHTAPHBIX COOBITUI K YHCITY BCEX DJIEMEHTAPHBIX COOBITHH.

. Onpenenenue BepossTHOCTA. OCHOBHBIE TEOPEMBI TEOPHH BEPOSTHOCTEH (Te€opema CIOKECHUS

BEpOSITHOCTEH U €€ CIeICTBUS, TeOpeMa YMHOKEHHSI BEpOSTHOCTEH U e€ cienctaus, hopmyia
MOJTHOW BeposiTHOCTH, (popmysta baiieca)

[TonsTue ucneiTanuii mo cxeme bepuymnu. ®opmyna bepHynnu (0 BEpOATHOCTH TOTO, YTO
coOpITHE TTPOU30UAET K pa3 B n UCHBITAaHUAX) U €€ cleACTBUSA (O BEPOSTHOCTH TOTO, YTO
cobpiTre mpon3oiaét ot k1 10 k2 pa3). [Ipubnuxénnsie GopMybl.

. HauBeposaTHelmee 4ncio mosBICHUN cOObITHSA. HauMeHbIlee 4uCiIO ONMBITOB, KOTOPHIS

HEO0O0XO0IMMO TTPOBECTHU, YTOOBI COOBITHE MTPOU3OILIO XOTh Pa3 ¢ 3aJJaHHON BEPOATHOCTHIO TIPH
3aJJaHHOM BEPOSTHOCTH IOSIBIICHUS] COOBITHS B OJTHOM UCIIBITAHUH.

. [loHATHE O NMCKPETHBIX U HEMPEPHIBHBIX CIy4alHbIX BeauunHax. OyHKIMS pacrpeeaeHusl.

MareMaTuueckoe 0XKuJIaHue, JUCIEPCUs] U CpeaHEE KBAAPATUUECKOE OTKIOHEHHE CIIydYalHOU
BE€JIMYUHBI. 3aKOH paclpelesieHUuss AUCKPETHOW CIydyalHOW BEJIMYHUHBI, MOJHUIOH
pacnpeeseHus.

. OCHOBHBIE 3aKOHBI pacmpeefieHus] NUCKPETHBIX clydyalHbIX BeiduyuH (buHOoMHaibHOE

pacripenenenue, pacrpenenenue [lyaccona, 'eomerpuueckoe pacnpeencHue).

. OCHOBHbIE 3aKOHBI pacIpeeieHHs] HEeNpEepPhIBHBIX clydailHbix BenudyuH (PaBHOMepHOE

pacrpenenenue, [TokazaTensHoe pacnpeaencaue, HopMmanabHOE pactpeneieHue).

. ®ynkmus Jlanmaca: rpaduk, cBOKWCTBa, TaOHIIA.
. TlocnenoBatenbHOCTH CIyYaHBIX BEIUYMH. 3aKOH Ooybmux yncen. HepaBenctBo YeOnliena.

LlenTpanpHas npejenbHas Teopema.

JIBymepHBbI€ CllydailHbl€ BEJIMYMHBI. 3aKOH paclpeAesi€HUs] JUCKPETHOTO CIyYalHOTO BEKTOPA.
3aKoH pacmpe/ieleHHs] HEIPEPHIBHOTO CIIYyYaifHOr0 BEKTOpa. Y CJIOBHBIE 3aKOHBI pacIipeieeHuUs
CITy4JaiHbIX BEJTMYHH.

3aBHCUMOCTD JIBYMEPHBIX CIy4ailHbIX BeIUYuH. CyMMa U MPOU3BEJACHUE CIIyYalHbIX BEJIUYMH.
OCHOBHBIE MOHATHS MAaTeMaTHUYECKOW CTATUCTHUKH. CXema MOCiIeI0BaTEeIbHOCTH IEPBUYHON
00pabOTKH BEIOOPOYHBIX JIAHHBIX.

[TonaTre KOppeNsaUuu U perpeccuu. DTamnbl MPOBEACHUS KOPPEISILUUOHHO-PErPECCUOHHOTO
aHanu3a.
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15.

16.

17.

18.

19.

20.

CraTucTuyeckrue OIEHKU MapaMeTpoB pachpenesieHus (CyIIHOCTb TEOPUU OLICHUBAHMUS):
HECMEIIEHHOCTh, COCTOSATEIBLHOCTh, 3(P(HEKTHBHOCTH OLICHOK.

ToueuyHble OLIEHKU: BEIOOPOYHAs CPENHSAs, AUCTIEPCUs], CPeIHEE KBaJApaTUUECKOE OTKIOHEHHE.
ToueyHas olleHKa TreHEepaJbHON CpemHel Mo BHIOOPOUYHON cpeaHeil. TodeuHasl OIEHKa
TeHEepPaAIbHOW TUCTIEPCUHU.

NuTepBanbHblie olleHKU. TOYHOCTH OlleHKHU. JloBepuTelbHAsT BEPOSTHOCTh. [[oBepUTEIbHBIE
WHTEPBAJIBI ISl OEHKM HEM3BECTHOTO 3HAUEHHUS TeHEepaIbHOMN CpeiHell U reHepaibHON JOH.
Cratuctuueckas npoBepka rumorte3. CraTucTuueckas TUIOTE3a: HMapaMeTpuuecKkas H
HelapaMeTprudecKkasi; HyJeBas u aabTepHaTuBHAs. Ommoku [ u 1 pona. YpoBeHb 3HAUMMOCTH U
MOIIHOCTb KPUTEPHUSL.

CTaTUCTHYECKHI KpUTEPUI TPOBEPKHU HYJIEBOU rumnore3sl. HabmogaeMoe 3HaUeHHE KPUTEPHSL.
Kputnueckas obmacts. Ob6macts mpuHsaTHS runote3bl. Kputndeckue Touku. OThICKaHHE
OJTHOCTOPOHHEH M NBYCTOPOHHEH KpUTHUECKHX oOyacTeil. OCHOBHBIC dTaIbl MPOBEPKHU
CTaTUCTUYECKUX THUIIOTE3.

[IpoBepka rumoTe3bl O 3aKOHE pacnpeesieHusl ciaydailHoW BenuuuHbl. Kpurtepuil cornacus
[Tupcona.

3 cemecTtp
KommuiekcHbie uncia. Teopust GyHKIHMI KOMIUIEKCHOTO TIEPEMEHHOTO

1.

2.
3.

93]

9.
10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.

KomniekcHble yncna, AeHCTBUSI ¢ HUMU, UX M300pa)KeHHEe Ha KOMIUIEKCHOM IMIOCKOCTU U
chepe. OKpecTHOCTH KOHEYHOU U OECKOHEUHOM TOoukH. PacimmpenHas KOMIUIeKCHas TUIOCKOCTb.
[TonspHas popma KOMIUIEKCHOTO YHCTIa, U3BJICUEHUE KOPHEH 13 KOMIUIEKCHBIX YHCEIL.
OmnpeneneHrne OCHOBHBIX AJEMEHTApPHBIX (DYHKIMA KOMIUJIEKCHOW mepeMeHHou. Dopmyia
Ditnepa.

Jlorapudm, ero MHOTO3HAYHOCTh, 001IIEE OIIPEIeTICHNEe CTEICHH.

. Onpenenenue U KPUTEPH CYIIECTBOBAHMSI MIPOU3BOIHON (DYHKIIMH KOMIUIEKCHOM MIEPEMEHHOM.
. YcinoBue Kommu-Pumana B monsapHbix koopauHatax. [I[pou3BoaHass 0JHO3HAYHBIX BETBEM

norapudma.

. OI[HOSHa‘IHBIe BETKHW U TOYKHU BCTBJIICHHUA MHOI'O3HAYHBIX (pYHKHPII;’I Brinenenue OJHO3HAYHBbIX

BETBEU aprymeHTa u Jiorapudma.

. 'eoMeTpuyeckuii cCMBICT aprymMeHTa W MOAyJs mpous3BoaHou. IloHsAaTHEe KOHDOPMHOTO

OTOOpaKCHHUSI.

HpoOHo-nuHeHbIe (GYHKINHI, UX 00IIe CBOHCTBA.

KpyroBoe cBoicTBO IpOOHO JIMHEWHBIX OTOOpaKEHUH.

CumMeTpus TOUeK U €€ COXpaHEHHUE TP IPOOHO JTMHEWHBIX OTOOpaXKEHHSIX.

Oynk1usa JKykoBCKOTO U 0TOOpaKeHHE dTON QyHKIIUCH.

[TonsiTie 067aCTH HA TUIOCKOCTH U @HATTUTUIECKON (YHKIIUM B OOJIACTH.

VYcnoBre NOCTOSTHCTBA AaHATTUTUYECKON (DYHKIIUHU B 00JIacTH.

BoccranoBnenne aHaTUTHYECKON (QYHKIIUU B 00JIaCTH 110 €€ TeUCTBUTEIHPHOM U MHUMOW YacTH.
['eomeTpuyeckuii CMbICT MOYJISI M apTyMEHTa IPOU3BOIHOM.

Ornpezenenre KOHTYPHOTO MHTETrpajia GyHKIIUA KOMIUIEKCHOW MIEPEMEHHOM, €ro CBOMCTBA.
OrneHka KOHTYPHOTO MHTErpaa.

dopmyna Herorona-JleitOnua.

Omnpenenenye HHAEKCA 3aMKHYTOI0 KOHTYpa OTHOCUTEIBHO TOUKH.

[TonsiTHe 0HOCBSA3HOM 00IaCTH Ha TIIOCKOCTH. DopMynupoBka Teopembl Komm. 3ameuanue mo
oBoty Teopembl Komu.

WNuterpanbuas ¢popmyna Komm.

Teopema Komm a1 konbua.

Teopema Teitnopa.

CyIecTBOBaHNE Y aHATMTUYECKON (DYHKITMU B 00JIaCTH MPOU3BOIHOM Beex MopsiakoB. [IpaBumna
nuddepeHnrpoBanns GyHKINNA KOMILUIEKCHOTO TIEPEMEHHOTO.

Psapl B KOMIUIEKCHOM MITOCKOCTH. Teopust BEIYETOB

1.

Nk WN

UucnoBeie psAbl B KOMIUJIEKCHON MIOCKOCTH. HeoOXoauMblid MOCTAaTOYHBIA NMPHU3HAKH
CXOJUMOCTH.

Teopema Jlopana.

CBOWCTBO paBHOMEPHO CXOAAIIUXCS (PYHKIIMOHAIBHBIX PSIOB.

CBOMCTBO €IMHCTBEHHOCTH pa3noxeHus Teitnopa u Jlopana.

Hepasencto Komu mis koaddunuentos Teinopa u Jlopana.
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12.
13.
14.
15.
16.
17.
18.
19.
20.

moeY XN

Teopema JlyuBuiiis.

Teopema o cyiecTBOBaHUH KOPHS MHOTOUJICHA.

Hynu ananutryeckoit GyHKIMHM, UX KPATHOCTb.

CBOICTBO M30JIMPOBAHHOCTH HYJICH aHATUTUICCKON (QyHKIIUH.

TeopeMa eIMHCTBEHHOCTH.

[TonsiTHe M30MMpPOBAaHHON 0COO0W TOUKHM aHaNUTHUYECKOW (PpyHKIMU. [IpaBriIbHBIE U TIIaBHBIE
yacTu pasnoxeHus Jlopana QyHKIUM B OKpecTHOCTH 3TOW Touku. Kmaccudukamus
M30JIMPOBAHHBIX OCOOBIX TOYEK.

XapaKTepUCTUKU YCTPAHUMON 0COOO0M TOUKH.

XapakTepUCTHKHU IMOJIOCA.

XapaKTepUCTUKH CYyIIeCTBeHHO ocob0oi Touku. Teopema Kazopatu-Coxomnkoro-Beliepmrpacca.
[TonsiTre BbIYE€Ta aHANUTUYECKON (PYHKIINU. DKBUBAJICHTHBIE ONPEEIICHUS BHIUETA.

CniocoObl BHIYHCIIEHUS BbIUETA B MOJIOCE.

Bbruer GyHKIMN OTHOCUTENHFHO OECKOHEUHO YAAIEHHOM TOUKH.

Teopema o BbIYeTAX.

Jlemma Xoppana.

Cnoco0bl BBIYMCIICHUS MHTETPAJIOB MO MPOMEKYTKaM JI€HCTBUTENBHOW OCH C MOMOIIBIO
BbIYETOB. [Ipumepsl.

Psapl u uaTerpan @ypoe

XN b WD —

10.
1.
12.
13.
14.
15.

16.
17.
18.
19.
20.

OpTtoronanbHbie cucTeMbl GyHKImH. O000mennbIi psg Oypobe.
Tpuronomerpuueckuii psix Oypbe: MOHIATHE psna, onpeaeneHue kodgduinreHToB ypoe.
JlocTaTouHble MpU3HAKK PA3I0KUMOCTH B psll Dyphbe.

Psinp1r @ypbe 11 4eTHBIX U HEUETHBIX (DYHKITHI.

Psinpr @ypoe 11t GyHKIIUNA TPOU3BOIHBHOTO TIEPUO/IA.

Paznoxenue B psag @ypre Henepuoauueckux QyHKITHI.

KommekcHast hopma psina Oypee.

CnekTpbl NPOCTEUIINX TEPUOJUYECKUX CUTHAIOB. [Tpumep.
AwMiuTygHas v pa3oBasi crieKTpaibHble AuarpaMmMel. [Ipumep.

Ycnosus cxoqumocTH psna Oypee. SABnenue ['nbdo6ca.

Pacrnpenenenrie MOIIHOCTH B CIIEKTpE Mepuoandeckoro curnana. [lpumep.
[IpakTnueckas mmpuHa cnekrpa. [Ipumep.

PaBenctBo JIssmyHoBa.

HuddepennmpoBanue psagoB Oypre.

[Ipumenenue psgoB Pypbe mis pemeHus nudpepeHnnanbHbIX YpaBHEHUNH B YaCTHBIX
MIPOU3BOIHBIX.

[Tonsitue unrerpana @ypoe. Muterpan @ypbe kak cymma rapMOHUK.
NuTterpan @ypbe 17151 Y€THBIX M HEUETHBIX (PYHKITHH.

KommekcnHas ¢hopma uaTerpana dypoe.

[Ipssmoe u oOpaTHOE peodpazoBanre Dypre U UX CBOWMCTBA.

Kocunyc- u cunyc-npeobdpazoBanns Oypne.

OmneparnmonHoe ucurciaeHue. [punokeHuss HHTErpaaIbHbIX MPeoOpa3oBaHM

. IIpeo6pazosanus Jlamnaca. OpuruHaibl 1 H300paKCHHUS.

CyTb MeTOa onepalloHHOro ucuucieHus. [lonstue opuruHana u u300pax eHus.

Teopema o cymiecTBoOBaHMU H300paxeHus. DopMyaupoBKa TEOpPEMbl 00 aHATUTUYHOCTH
HN300paKeHHUS.

TeopeMa eIMHCTBEHHOCTH.

CgoiicTBa n300pakeHnii. CBOMCTBAa OPUTHHAIIOB.

Teopema mogobus. Teopema cmemienus. Teopema 3ama3apIBaHus.

HuddepenuupoBanue opuruHana (u3zobOpaxenue mnpousBogHou). uddepenuupoBanne
N300paKeHHUS.

WNHuTterpupoBanne opurnHaia (n300pakeHne nurerpaia). iarerpupoBanne n3o00pakeHuHs.
Teopema 3anazasiBanus. Teopema yMHOKEHUS.

. @opmyia [Jroamerns.

. M300pakenne nmepuoanueckux QyHKITH.

. M300pakenre KyCOYHO-TUHEHHBIX (DYHKITHI.

. Enunnunas ¢pynkuusa XeBucaiia 1 ee IpUMEHEHHE K aHAJTUTHYECKOMY OMMCAHUIO Pa3phIBHBIX

bynkumii. U3o0paxenue pyHkunn Xepucaia.
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14.
15.
16.
17.
18.
19.
20.
21.

22.

23.
24.
25.
26.

27.
28.
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11.
12.
13.
14.
15.
16.
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N3o6paxkenue no Kapcony-XeBucaray u ero cBsi3b ¢ n300paxxeHnueM 1o Jlammacy.
OTtbickanne opuruHaga. MeTo pa3ioKeHHs Ha MPOCTEHIITNE TPOOH.

Ortbickanue opuruHana. [lepsas Teopema paznoxeHus.

OrtbickaHue opuruHana. Bropas Teopema pa3nokeHus.

dopmyna obpamenus MennuHa. Y CIIOBUS €€ TPUMEHEHHUS.

Ca3b unterpana Jlannaca ¢ uarerpainos dypee.

Pemenne nmuHelHbIX qudPepeHIraNbHBIX YPABHEHUH C TIOCTOSTHHBIMH KO3 QUITMEHTAMH.
Pemenne nuHelHBIX nuddepeHnnaIbHbIX YPAaBHEHHH C MOCTOSHHBIMH KO3 QuIIMEeHTaMI
MeToaoM [roamens.
Pemenune cucrtem nuHEWHBIX AU(GGEpeHIUANBHBIX YPAaBHEHUH € NOCTOSHHBIMHU
kod(purmeHTamu.
CaepTka (yHKIHA 1 €€ CBOWCTBA.
Berunciienne HecOOCTBEHHBIX MHTETPAJIOB.
Pemenue nuddepeHnmnanbHbIX ypaBHEHUN ¢ TpadUUecKu 3alaHHOM IpaBoit yacTeio. [Ipumep.
Henbra-dyHKIUs, €€ CBOMCTBA U e¢ n3o0pakeHue. OO00IEHHBIC MPOU3BOIHBIC Pa3PhIBHBIX
GyHKIHA.
TeopeMa 0 BEIUMCIIEHMH HEKOTOPBIX HECOOCTBEHHBIX HHTETPAJIOB.
Penienue nHTErpanbHbIX YPaBHEHHH CIIEUAIIBHOTO BUAA OIIEPATOPHBIM METOIOM.
9.1.3. IlpuMepHBIii epedeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 3aJaHUI
CEMECTP
Anrebpa marpuu. Onpenenureny.
Hccnenosanue u pemenue CJIAY
Anrebpa reoMeTpUYECKHX BEKTOPOB
AHanuTHuyeckas reOMeTpHsl Ha INIOCKOCTH
AHanuTHuyeckas FeOMeTpHsl B IPOCTPAHCTBE
KpuBble 1 OBEpXHOCTU BTOPOTo nopsiika. JInHelHbIe onepaTopsl
OyHKIMK JEHCTBUTENHLHON MEPEMEHHOMN, HX 0000IIEHNUS 1 CBOHCTBA.
Brruncnenue npeaenoB ¢ UCIOJIb30BAHUEM HEMPEPHIBHOCTH, CBOUCTB 0.M. U 0.0.
PackpbITre HeonpeaenéHHOCTEH ¢ UCTI0Ib30BaHHEM YKBUBAIICHTHBIX 0.M.
PackpsiTue HeomnpeaenéHHOCTe 0eCKOHEUHOCTh MUHYC O€CKOHEYHOCTh M OJUH B CTETICHU
O6eckoHeyHOCTh. Vcnoap30BaHne S5KBUBAJICHTHBIX OECKOHEUHO OOJIBIIHX.
. CpaBuenue 6.M. 1 6.0. MccnenoBanue Ha HEIPEPHIBHOCTD
. Honsarue nudpepenuupyemoii pynkiun u npousBogHor. Texuuka auddepeHurpoBaHus
. [puémer nuddepenumporanus. [loBTopHoe nuddepeHpoBanme
. [Ipunoxenust Npou3BOIHBIX
. aTerpupoBanue npeodpazoBaHUEM HOBIHTETPATIHLHOTO BHIPAKEHHUS
. Meronbl UHTErpUPOBAHUS
. laTerpupoBanue panroHaIbHbIX Ipooei
OcCHOBHBIE PALIMOHAIN3UPYIOILIHNE [TOCTAaHOBKU
CEMECTP
Onpenen€HHbI UHTErpaj
IIpunoxxeHus onpenesEHHOro HHTErpaa
JIBOMHOM MHTETpaI U €ro NPUII0KECHUS
TpolHOM UHTErpall U €ro NPUIOKEHUS
KpuBosIMHENHBINM HHTETpaI U €TI0 IPUI0KEHUS
I1oBEpXHOCTHBIN UHTETPaAJl U €70 IPUIOKECHUS
DneMEHTBI TEOPUH 1OJIS
Psanel ¢ BenmiecTBeHHbIMU uneHamu. [Ipu3Haku cxogumoctu
Hecob6cTBenHbiit nHTErpait. MIHTerpaibHblid IPpU3HAK CXOAUMOCTH YHCIOBOTO psjia

@OyHKIMOHANBHBIE Pbl. CXOAUMMOCTH CTETIEHHOTO PA/a.

OO6bikHOBEHHBIE U epeHnnanbable ypaBHeHHS |-ro mopsiika

OO6b1kHOBEHHBIE U epeHnnanbHbIe ypaBHEHHS N-T'0 TOPsIIKa

Jluneiinble nuddepeHnnanbHble ypaBHEHUS BBICIINX TOPSIIKOB

CucteMbl TMHEHHBIX U (hEepeHINATBHBIX YPaBHEHUH B HOpMaIbHOU (opme
HccnenoBanue pemeHus CUCTeMbI JUu(epeHINaIbHbIX ypaBHEHUN Ha YCTOMUNBOCTh
[TpunoXKeHUs: YUCITOBBIX U CTETICHHBIX PSAAOB IS NPUOIMKEHHBIX BEIYUCIICHUH
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17. Kombunaropuka. Teopus BepossitTHOCTel. CiydaiiHple BETUIMHBI.
18. DneMeHTBhl CTAaTHUCTUYECKHX HccienoBanuii. OO6paboTka W TpeJCTaBICHUE TaHHBIX
HKCIIEPUMEHT
3 cemectp
KommiekcHble uncna
@OyHKIMHA KOMIUIEKCHOTO ITEPEMEHHOT0
WNuTterpupoBanne QpyHKIUH KOMIJIEKCHOTO MIEPEMEHHOTO
CgoiicTBa (YHKIIMI KOMIUIEKCHOTO TIEPEMEHHOTO
Pasnoxxenne GyHKIIUN KOMILIEKCHOTO lepeMeHHoro B psf JlopaHa.
Nzonmuposanubie ocodbie Touku OKII. BeraeTsr
[IprmeHeHre BbIYETOB /7Sl BEIYMCIICHUS HHTETPAJIOB
[Tomyuenue nzoo6pakeHMi
[TocTpoenue n300pakeHUI J1s KyCOYHO-TMHEHHBIX (DYHKITHI
HuddepennrpoBanre U HHTETPUPOBAHUE U300pKCHUI
. BoccranoBnenue opurunana rno ApoOHO-paoHaIbHOMY H300paXkeHUIO
. BoccraHoBieHne opuruHanga 1mno uU300pakKE€HHUIO C MCIOJIb30BAaHUEM CBEPTKU U TEOPEMBI
3arnas/bIBaHus
13. N3oOpaxkeHus AJIsI MHTETPAJIOB C TIEPEMEHHBIM TPEIETIOM M MPOU3BOTHBIX
14. Omnepartopnbiii MeTOA perieHus AuddepeHInanbHbIX YPaBHEHUN U UX CUCTEM
15. Ucnonws3zoBanue npeodpazoanus Jlammaca myist MOIETUPOBAHUS JICKTPUUECKUX LIETICH
16. Psipt m mpeoGpazoBanus Oypbe
17. I'apMOHHMYECKHUIA aHAIN3 U CUHTE3 CUTHAJIA
18. YacToTHbIE U BpEMEHHbIE XapaKTEPUCTUKH CUCTEMbI aBTOMAaTHYECKOTO YIIPaBICHUS

._.
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9.1.4. Tembl 1a00paTOPHBIX padoOT

1. HdeiicTBus Han maTpuniamu. Beruncnenue onpenenureneil. O6parHas matpuna. MaTpudHbIe
ypaBHeHMsl. Panr maTpunbl. OnpeneneHHble CUCTEMBI JINHEHHBIX ypaBHeHUH. HeonpeaenenHpix
CUCTEMBI JIMHEVHBIX YPaBHCHUM.

2. Jlenenue oTpe3Ka B JaHHOM OTHoILIeHUH. Pa3noxxenue BekTopoB 1o 6asucy. [Ipoekuus Ha ocb,
KOOP/AMHATHl BEKTOPOB. JIMHEHHbIE Onepaluy HaJl BEKTOpaMH B KOOpAMHATHOU opme. Moynb
U HaIpaBJISIONIME KOCHHYCHl BEKTOpA; MX BbIpaXKE€HHE uepe3 KoopAauHaTsl. CkanspHoOe
IIPOM3BEACHUE BEKTOPOB. BekTopHOE npousBeneHne BEKTOpoB. CMEMIaHHOE NMPOU3BEICHUE
Tpex BeKTOpoB. COOCTBEHHBIEC 3HAUEHUSI U COOCTBEHHbIE BEKTOPHI MAaTPHUIIBL.

3. YpaBHeHUus NpsAMON Ha MJIOCKOCTHU. YpaBHEHUE IIOCKOCTU. YpaBHEHHUs INPSIMOU B
npoctpancTse. Kpusbie Broporo nopsaka. IIpuBenenne ypaBHeHNH KpUBBIX BTOPOIO MOPsIIKa K
KaHOHHYECKOMY BHy. [IoBepxHOCTH BTOpOTO nopsAaka. [loBepxHOCTH BpallleHHUs.

4. Tlpenen pyHKIUM: IOHATHE, ONIPEEIICHUE Mpesieia. 3aMedareabHble npenensl. HempepsBHOCTD
¢ysakiun. CpaBHeHHE OECKOHEYHO MaJIbIX U OECKOHEUHO OONbIINX (DYHKIUH.

5. HudbdepennupoBanne QyHKIUNA CKAISIPHOTO aprymeHTa. [Ipou3BOIHBIE BBICIIUX MOPSIKOB
byHknuii ckaxspHoro aprymenta. JuddepenuupoBanue (GyHKUHUH, 3aTaHHBIX
napametpudecku. JluddepennupoBanne (yHKuMi, 3amaHHbIX HesaBHO. [luddepenmuan
¢byukuuu. Auddepennuanst Beiciux nopsakos. [pasuno Jlonurans. Uccnenosanue GpyHKiumit
C IIOMOILBIO IIPOU3BOJIHBIX.

6. Meton moaBeneHus noj 3Hak auddepenunana. Meron 3ameHsl nmepeMeHHOW. Merton
MHTETPUPOBAHUS TO dacTsAM. MHTerpupoBaHHMe TPUTOHOMETPUUECKUX (YHKIIUM.
WuTerpupoBanue QyHKIUH, COAEpKAIIMX KBAaIpaTHBIN TpexuieH. MHTerpupoBanue IpoOHO-
palMOHATIBHBIX (DYHKIIMH.

7. ®opmyna HeroTona-JleiiOnuna. MaTEerpupoBanne mo 4acTsM B ONpPEACIICHHOM HHTErpale.
3aMeHa nepeMeHoi B ornpeeneHHoM uHTerpane. [IpulnmkeHHoe BEIUMCICHNE ONPEAETICHHOTO
uHTerpana. [Ipunoxenus: onpeaeneHHoro uHrerpana. HecoOCTBEeHHBIE MHTETpaslbl MEPBOTO
pona. HecoGcTBeHHBIE MHTETpANIbI BTOPOTO POJA.

8. CBeneHue NBOMHBIX MHTETPAJIOB K NOBTOPHBIM. BrlunciieHHe TPOMHBIX MHTETpaloB. 3aMeHa
IIEPEMEHHBIX B KPAaTHBIX MHTErpanax. Beluncienue HHTETpagoB B MOJSAPHBIX KOOPAMHATAX.
Cdepuueckast v UITUHAPHYECKAS CUCTEMBI KOOpAUHAT. [IpriioskeHus! KpaTHBIX HHTETPAJIOB.

9. Kpusosnusneitnsle nurerpans! I-pona u Ilpona. IloBepxnoctHbie uHTerpansl [-pona u Il-pona.
[IpunoxeHust KpUBOJIMHENHOTO ¥ TOBEPXHOCTHOI'O HHTErpasoB. LIMpKyIAnys BEKTOPHOTO OIS
BJIOJIb KPHUBOM.
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10. AGCOJIOTHO W YCJIOBHO cxoasmiuecs psiabl. [I[pu3Haku cXOIMMOCTH 3HAKOTOJIOKHUTEIHHBIX
psaaoB. CXOAMMOCTh 3HAKONMEpeMeHHBIX psaaoB. [Ipusnak JleliOuuma. Apudmerndeckue
onepanuu ¢ psaamu. CymmupoBaHue psfoB. OCTaTOK psiia U €ro OIeHKa.

11. PaBHOMepHas cXOAUMOCTh (YHKITHOHAIHHOTO psifa. CTENeHHbIC PsIIbl: TOHSATHE, CXOAUMOCTb.
Pasnosxenue aneMeHTapHbIX (YHKIUN B CTETICHHBIE PSIbL.

12. YpaBHeHUs ¢ pa3AeisiOMUMUCT NepeMeHHbIMU. OAHOpOIHbIE ypaBHEHUs. JInHelWHBIE
ypaBHEHHs IEpBOTro nopsiaka. Y paBHeHus bepuynnu. YpaBHeHus B noiHbiX quddepennuanax.
VYpaBHeHUd BBICIINX MOPAAKOB. CUCTEMBI TUHEUHBIX YPABHEHUIA.

13. O6paboTka pe3ynabTAaTOB CTATUCTHYECKUX HaOMroneHUN. UMCIOBBIE XapaKTEPUCTUKHU
CTAaTUCTUYECKOTO pacrpezesnenus. ToueyHble OlIeHKH apaMeTpoB pacnpezenenus. [Iposepka
TUIOTE3bl 0 HOPMAJIBHOM paclpeieIeHMH IreHepalbHOM COBOKYMHOCTH. IHTepBaibHbIE OLICHKU
MapaMeTpOB HOPMAJIBHO PACHPEACIICHHON CIIy4YailHOW BETUYUHBI.

14. JleticTBus HaJ KOMIUIEKCHBIMH YHCJIaMH B anreOpamdyeckod ¢dopme. JledicTBusS Han
KOMIIJIEKCHBIMHM 4YHCJIaMU B TpUroHoMmeTpudyeckoil ¢opme. IlokaszatenbHas ¢opma
KOMILIEKCHOTO 4Hcia. [leficTBUS HaJ KOMIUIEKCHBIMU BEKTOpaMu B anreOpaundeckoi (opme.
[IpencraBieHrne KOMIIJIEKCHBIX BEKTOPOB B OPTOHOPMHUPOBaHHOM Oa3uce. BripakeHue
orepanuil HaJl KOMIUIEKCHBIMH BEKTOpaMH 4Yepe3 UX KOMIIOHEHTHI.

15. IIpegen mocneaoBaTENbHOCTH KOMIUJICKCHBIX umcel. [Ipenen u HenmpephlBHOCTh (DYHKIIUH
KOMIUIEKCHOTO nepemMeHHoro. JuddepenunpoBanne GyHKIIUH KOMIIJIEKCHOTO TIEPEMEHHOTO.
WuTerpupoBanue GyHKIIMN KOMIUIEKCHOTO TIEPEMEHHOTO.

16. IlpencraBinenue aHanuTudeckux GyHKIUN psagamu. Psa Teinopa GyHKIIMK aHATUTAYECKON B
kpyre. Paznoxxenue ananutudeckux ¢yHkuuid B psaa Jlopana.

17. IlpeobpazoBanue Jlannaca. [TocTpoeHne n300pakeHUM JJI1 KyCOYHO-TUHEHHBIX (YHKITHM.
HuddepennmpoBanue u MHTETpUPOBaHUE M300pakeHnil. M300pakeHus IS UHTETPajoB C
MEPEMEHHBIM MPEENIOM U MPOU3BOIHBIX.

18. IIpeoOpazoBanne dDypoe. [Ipeacrapnenue PyHknuu uHTerpasiom dypee. YacToTHBIE H
BpPEMEHHbBIE XapaKTEPUCTUKH CUCTEMbI aBTOMAaTHUECKOI0 yrpaBieHus. ['apMoHndeckuii ananus
Y CUHTE3 CUTHAJA.

19. Pemenne nuHeiHbIXx auddepeHnnaibHbIX YPAaBHEHUN C MOCTOSHHBIMU KO3 (PUITMSHTAMH.
Pemenne mHTETpalibHBIX ypaBHeHHU. Mcmonbp3oBanue mpeobOpasoBanus Jlammaca s
MOJIETTUPOBAHUS DJIEKTPUUECKUX IIETICH.

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHus: IUCHUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOM IuTeparype M MCTOYHHKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe 0OIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILUMHU
HAy4YHO-IIONYJIAPHbIE U CIELUAIU3UPOBAHHBIE MAaTEpHaibl, MOCBSLICHHBIE Pa3JIMYHBIM acCIEeKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATENIEHOM U3YUYEHUU TEM CIEAYUTE PEKOMEHIALUAM:

— YTEHUE WJIHU INPOCMOTP MarTepuana OCYLIECTBISIUTE CO CKOPOCTBIO, JOCTATOYHOMU M
MHIUBUIYAJIbHOTO IOHUMAaHUs U OCBOCHHS MaTepuasa, BbIAECISAsS OCHOBHBIEC UJEU; HA OCHOBAaHUHU
N3yUYEHHOI'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCSI HE3HAKOMBIC MJIM MAJIO03HAKOMBIE TEPMUHBI, CIEAYET BBIACHUTD UX
3HAYCHME JUUI IOHMMAaHUs JAJIBHEHILEro MaTepraa;

— OCMBICIIMBAWTE IPOYUTAHHOE U U3YYEHHOE, OTBEYANTE Ha IIPEIIIOKEHHBIE BOIIPOCHL.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJICKOMMYHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
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YKypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3A0POBbS U UHBAJIHU/10B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMM 3J0POBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OLIEHOYHBIE MaTepuabl, EPEYeHb KOTOPhIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3J10POBbSI U MHBAJIUJOB

Kareropuu o6yuaroniuxcs

Bupl 7oMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH cyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUsA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEM Ha

MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. jisi Takux oOydaromuxcs mperycMaTpuBacTCs
JocTymHas popMa MpeJOCTaBICHUS OTBETOB HA 33aJJaHMUs, & HMECHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— Ha0Op OTBETOB C MCIIOJIb30BAHMEM YCIIYT aCCHUCTEHTA;

— MPEJICTABJIICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMII C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSI ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBlieHue nHdpopmanuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI H BOCHIPUATHS HH(DOpMALINH:

JI1s1 SN ¢ HAPYIIeHUSIMU 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B [1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUsIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

JI1s1 JIMIL ¢ HApYIIEHUSIMU ONIOPHO-IBUTaTEIbHOI0 anmnapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.
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[Ipu HeoO6XOAMMOCTH AJIsl JIUI] C OTPAHUYEHHBIMU BO3MOXXKHOCTSIMU 3J0POBbS U MHBAJIUJIOB
MpoLEeaypa OLEHUBAHUS PE3YIbTAaTOB 00YUEHUS MOXKET TPOBOAUTHCS B HECKOJIBKO JTAIOB.
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