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O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOIT esTenbHOCTH 1 cemectp 2 cemectp 3 cemectp Beero Enunuiist
JlekuroHHbBIE 3aHITHUS 36 36 36 108  yacoB
[IpakTrueckue 3aHATUA 36 28 40 104  yacosB
JlaGopaTopHble 3aHATHUS 32 20 16 68 4acoB
CamocrositenpHast padbora 76 96 88 260  4acoB
ITonroroBka u caaya SK3aMeHa 36 36 36 108 qacoB
OO0mast TpyZ0eMKOCTh 216 216 216 648  uyacoB
(BKJTIFOUAs MPOMEXKYTOUHYIO aTTECTALNIO) 6 6 6 18 3.€.

DopMbI IPOMEKYTOUHOM aTTeCTAUsA Cemectp
DK3aMeH 1
OK3aMeH 2
DK3aMeH 3
Tomck
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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

3HaeT OCHOBHbIE MATEMAaTUYECKUE MOHATUS U
YTBEPXKACHUS. YMEET BBINOIHATh
CTaHJAPTHBIE MATEMATHYECKUE YIIPAKHEHUS.
Bitageer HaBbIKaMM IPOBEPKH IPUMEHUMOCTH
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

3HaeT OCHOBHbIE MPUJIOKEHHUSI MATEMaTHKHU K
pelieHnto Gpu3ndeckux 3agad. Y MeeT
aHAJIM3UPOBATh (PUINUECKHUE MPOLIECCHI
OTHOCSIIMECS K TPo(eccCHOHANTbHOMN
JESTEIbHOCTH U BEIOMPATh COOTBETCTBYIOIIUE
UM U3BECTHbIE MaTEMaTHUYECKHE MOJIEITH.
Brnazgeer HaBbIKaMu pelieHUs
MaTeMaTHYeCKHX 3aja4, CHOPMYJIHPOBAHHBIX
Ha OCHOBE M3BECTHBIX MAaTEMAaTUYECKUX
MojieJiel, 1 HaBbIKaMH aHaJu3a MOJy4aeMbIX
pELICHHI.

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

3HaeT CTaHAapTHbIE MH)KEHEPHBIE 33]1a4H B
npodeccuoHaNbHOM 00J1aCTH, TOMYCKAIOIINe
pelieHue MaTeMaTUYECKUMHU METOJIAMH.
YMeeT BBIOMpaTh MaTEMAaTHYECKUE METOIBI
UCCIIeIOBaHMs HanOoJee MOIXOASIINe s
chopMyTHMpOBaHHON WH)KEHEPHOMU 3a/1auH.
Brnageet HaBbIKaMu POBEPKU MPUMEHUMOCTHU
MOJTy4aeMbIX PEIICHUN MPU pa3IuIHBIX
3HAYEHUSIX MapaMeTPOB MPUMEHSIEMBIX
MaTeMaTUYECKUX MOJENEH.

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aroiuxcsi ¢ npemnojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mast TpyA0eMKOCTh AUCHUIUIMHBI COCTaBISAET 18 3aueTHBIX enuHull, 648 akaJeMUIeCKIX YacoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JeATEIbHOCTH MPEICTABICHO B

tabnwuie 4.1.
Tabnuua 4.1 — Tpy10eMKOCTbh TUCIMILIIMHBI 10 BUJIaM Y4eOHOH J1esTeIbHOCTH
. Bcero CemecTpsbl
Bunel yueOHOM nesTeNbHOCTH

4JacoB |1 cemectp|2 cemectp|3 cemecTp
KonrakTHas ayguropHasi pa6oTa 00y4arommuxcs ¢ 280 104 84 92
npemnojaaBarteJieM, BCero
JIeKIIMOHHEBIE 3aHATUS 108 36 36 36
IIpaxkTHueckue 3aHATUS 104 36 28 40
JlaGopaTopHbie 3aHITHS 68 32 20 16
CamocrosiTesibHasi padoTa 00y4alIMXcs, B T.4. 260 76 96 88
KOHTAKTHAsl BHeayIMTOPHasA padoTa 00y4aromuxcs ¢
npenojasareJieM, Bcero
IToaroroBka K TECTUPOBAHUIO 62 12 24 26
BrinonHeHne HHAUBUYaIbHOTO 3a1aHUs 120 38 44 38

3
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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

Oo6mas TpynoemMkocTh (B 3.e.) 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) TUCIMILIMHBI M BUABI YICOHON ACATEIHHOCTH

HazBanus pasnenoB (Tem) f;{K' [Ipak. | JIa6. | Cam. Bcer((%;aCOB dopmupyembie
JUCLUTIIINHBI ” | 3aH., 4 | pab. |pab., q KOMIIETEHIINHN
q HK3aMeHa)
1 cemecTp
1 Jluneitnas anreOpa u penieHue 4 4 6 12 26 OIIK-1
CJIAY
2 Bektopnas anreOpa u EBknugossr |2 6 6 12 26 OIIK-1
MPOCTPAHCTBA
3 AHanuTuyeckas reoMeTpus 6 6 8 16 36 OIIK-1
4 Hauana ananusa 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
Uroro 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 KpuBoJIMHEITHBIE U TOBEPXHOCTHBIE |6 6 4 12 28 OIIK-1
uHTerpansl. Teopus noss
10 YucnoBele psjbl C BEMIECTBEHHBIMU |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.
Cuctemsr O/1Y
13 DnemMeHTbl TEOpUU BEpOATHOCTEHN U |4 4 2 24 34 OIIK-1
MaTeMaTHYeCKON CTaTUCTUKU
Uroro 3a cemectp |36 28 20 96 180
3 cemecTp
14 KomMIuiekcHble yncia 2 4 2 10 18 OIIK-1
15 Teopust pyHKIMIA KOMIUIEKCHOTO |6 8 4 14 32 OIIK-1
MEPEMEHHOT0
16 Psiapl ¢ KOMIUIEKCHBIMU YJieHaMu (6 8 2 14 30 OIIK-1
17 NHTerpanbHbple TpeoOpa3oBaHus 12 10 4 20 46 OIIK-1
18 Psipl m unTerpansl @ypoe 6 6 2 14 28 OIIK-1
19 Ipunoxenus npeodpazoBaHus 4 4 2 16 26 OIIK-1
Jlannaca
Hroro 3a cemectp |36 40 16 88 180
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Uroro[108 [104 |68 [260 [540 |

5.2. Conep:xanue pa3iesnoB (TeM) TUCHUNINHBI

Coneprxanne pa3ienoB (TeM) TUCHUTUIAHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B Ta0ymIe 5.2.
Tabmua 5.2 — Coneprkanue pa3zienos (TeM) TUCHUILIMHEI (B T.4. IO JEKIHUSIM)

Haszpanus pasnenos
(TeM) DUCHIUTUIMHBI

Coneprxanue paszienoB (TeM) TUCHUILIIUHEI (B
T.4. IO JIEKLUSM)

TpynoemkocTsb
(JIEKIIMOHHBIE
3aHATHSA), U

dopmupyembie
KOMIIETCHIINU

1 cemecTp

1 JIuneitnas anredpa
u pemienne CJIAY

[NonsiTre u Buabl Matpui. Oneparyu ¢
marpuuamu. OnpeaenuTeny nopsaKa n.
OOparHas marpuua. JInHeHHbIe TPOCTPaHCTBA.
@OyHKIMY B TMHEHHBIX MPOCTPAHCTBAX.
Cuctembl TMHEHHBIX YPaBHEHH: (POPMBI
3amucH, knaccugukanus. Teopema Kponekepa-
Kanemmu. ViccnenoBanue u pemieHne CUCTEMBI
B 00I1IeM clyyae.

4

OIIK-1

Hroro

2 Bektopnas anredpa
1 EBKIIMIOBEI
MIPOCTPAHCTBA

OcHOBHBIE TOHATHS. JIMHEHHBIE OnIepaly HaJl
BekTOopamu. [Ipoekiius BeKTopa Ha OCh.
JIuHeiiHas 3aBUCUMOCTh ¥ HE3aBUCUMOCTD
BEKTOpOB. bazuc. Paznoxxenue Bexkropa mo
Oazucy. Hampagistonue KOCHHYCBI BEKTOPA.
OpT-BEKTOp B KOOPJAMHATHOM hopme.
JIvHeitHbIe onepaluy HaJl BEKTOpaMHU B
KoopauHatHou hopme. CkayisipHOe
pou3BeIeHne BEKTOPOB. BekTopHOoe
npou3BeIeHne BEKTOpoB. CMelIaHHoe
npousBeieHne BeKTopoB. [Iprioxenus
CKJIIPHOTO, BEKTOPHOTO, CMEIIAHHOTO
MIPOU3BEICHUS BEKTOPOB.

OIIK-1

Hroro

3 AganuTtnyeckas
TEOMETPHUS

OcHOBHBIE 337Ja4l AHAIUTUYECKON FEOMETPHH.
[IoHsATHE ypaBHEHUS TUHUU U TIOBEPXHOCTH.
[TonspHas cucrtema KOOpAUHAT. Y paBHEHUS
IPAMOM Ha INIOCKOCTH. Y PaBHEHUE IUIOCKOCTH.
YpaBHeHuUs psAMOU B pocTpaHcTBe. Kpuseie
BTOpOro nopsaka. [lpusenenue ypaBHeHUN
KPHUBBIX BTOPOT'O MOPsIIKAa K KAHOHUYECKOMY
BUy. [IoBEpXHOCTH BTOPOTO MOpsIIKa.
[ToBepxHOCTH BpaleHus.

OIIK-1

Hroro
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4 Hauaia anannsa

MmuoxectBa. Onepanuu HaJ MHOKECTBAMH.
YucnoBble MHOXKECTBA. DYHKIIMU WU
otoOpaxenus. Cuctembl okpecTHocTel B R.
[Ipenen ¢pyHKIMU: TOHSATHE, ONIPEICICHUE
npenena. Teopemsl o npezaenax.
3ameuaTenbHble npezaesl. HempepelBHOCTH
¢ynkunu. beckoHeuHO Manbie 1 OECKOHEYHO
Oospiue GyHKIUH. TeopemMbl O CBOMCTBAX
O6eckoHeuHO ManbIX GyHKIHA. CpaBHEHHUE
0ECKOHEYHO MaJjbIX U OECKOHEUHO OO0JIBLINX
¢dynkuii. CBOMCTBAa SKBHBAICHTHBIX
0ECKOHEYHO MaNbIX (DyHKIIHH.

10

OIIK-1

Hroro

5 NMuddepenunansuoe
UCUHUCIICHUE

[Tonsitre muddepeHnrpyemMoit GyHKIUU |
npou3BOIHON MaTpullbl. Juddepenimpyemsie
otoOpaxenus. [lonsiTue u cBoiicTBa
pou3BOAHON. [Ipon3BOaHAs 110 HATIPABIICHHUIO.
IIpousBoaHbIe BBICIIUX MOPAAKOB. DyHKINH,
3a/IaHHbIE NTAPAMETPUYECKH, U UX
muddepennpoanue. OyHKINH, 3a1aHHbIE
HESIBHO U UX TuddepeHIpoBaHue.
I'eomeTpuyeckuil ¥ MEXaHUYECKUM CMBICIT
IIPOU3BOJHON. Y paBHEHHE KacaTEIbHOU K
KpHUBOM. YpaBHEHHUE KacaTEIbHOM INIOCKOCTH U
HOpMalu K noBepxHoctH. Auddepenunan
byukuuu. IuddepeHnnansl BICIIUX
nopsinkoB. @opmyina Telnopa. OcHOBHbIE
TeopeMbl U HepeHInaTbHOTO UCUNCIICHUS.
[TpaBuno Jlonurans. MccnenoBanue pyHKuun
C IIOMOILBIO IIPOU3BOIHBIX.

OIIK-1

Hroro

6 HeonpeneneHHbIit
WHTErpaj

[TonsiTne mepBoOOpa3HON U HEOTIPEISTICHHOTO
uHTterpana. CBoiicTBa HEONPEACICHHOTO
uHTerpana. Tabauia OCHOBHBIX HHTErPajioB.
OcHOBHBIE METO/IbI UHTETPUPOBAHUS: METO]T
MoABEACHUS 1101 3HaK AudepeHnnana, MeTo
3aMEHbI IEPEMEHHON, METOJ] MHTETPUPOBAHUS
o yacTsM. HTerpupoBaHrue HEKOTOPBIX
KJIaCCOB (DYHKIIMIA: HHTErpUPOBAaHUE
TPUTOHOMETPUUECKUX (PYHKIIHH,
MHTETpUpoOBaHuE QYHKIIHH, ColeprKaluX
KBaJIpaTHBIN TPEX4JIeH, UHTErPUPOBAHLE
JIPOOHO-palMOHATBHBIX (QYHKINH. MHTETpasl,
HE BhIpakarolluecs yepes deMeHTapHbIe
GyHKIHH.

OIIK-1

Hroro

Hroro 3a cemectp

36

2 cemecTp
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7 OnipeneneHHbIN
UHTErpal.
HecoOcTBeHHbIi
UHTErpa

OrnipeiesieHHbI UHTETPAJL: TIOHSATHE, CBONCTBA,
cyuiectBoBaHue. MHTerpan kak GyHKIHs
BepxHero npenena. @opmyna HeroroHa-
JleitOHna. MIHTerpupoBaHue 1o 4yacTsM B
OIpe/IeIECHHOM MHTerpaie. 3aMeHa epeMeHon
B onpezesieHHoM unrerpaie. [lpubnmkennoe
BBIUHCJICHUE ONPEJECICHHOTO UHTErpaia.
[TpunosxeHus onpeaesIeHHOro NHTerpaia.
HecoOcTBeHHBIE HHTETPAIBI IEPBOTO POJIA.
HecoOcTBeHHBIE HHTETPAIBI BTOPOTO POJIA.

OIIK-1

Hroro

8 KpaTHsle
WHTETPaJIbl

KpaTHBIe HHTCrpajibl: OIPCACICHUC,
HHTCpIIpETAlN, CBOICTBA. OI_ICHKa KpaTHBIX
HHTCI'PAJIOB. Brruncienue gBOMHBIX
HHTCI'PAJIOB. CBeI[eHI/Ie JBOMHBIX UHTET PpaJIOB K
IMOBTOPHBIM. Brruncienue TpOfIHBIX
HHTCI'PAJIOB. 3amMmcHa NEPCMCHHBIX B KPAaTHBIX
HHTCrpaiax. KpHBOJ’IHHGﬁHHC CHUCTCMBI
KOOpAUHAT. HOJ]ﬂpHaﬂ CUCTCMa KOOpAHUHAT.
C(I)epI/I‘lCCKaSI U MUJIMHAPHUYICCKAA CUCTCMBI
KOOpAUWHAT. OCcoOEHHOCTH BBIYHMCIICHUS
KpaTHBbIX UHTCTPAJIOB. HpI/IHO)KeHI/IH KpaTHBIX
HHTCI'PAJIOB.

OIIK-1

Hroro

9 KpuBonuHeitHbie 1
MOBEPXHOCTHBIE
uHrerpansl. Teopus
noJist

[TonsiTne KpUBOJIMHENHOTO HHTErpaia [-pona u
[I-pona. YcnoBue cyiecTBOBaHUS
KpUBOJIMHEHHOTO MHTerpana. CBoiicTBa
KpUBOJIMHEHHOTO UHTErpayia. OreHka
KpUBOJIMHEHHOTO UHTEerpana. [lonstue u
CBOICTBa MOBEPXHOCTHOI'O UHTErpaia [-pona u
[I-pona. CBoiicTBa MOBEPXHOCTHOTO
uHTerpana. OneHKa NoBepXHOCTHOTO
uHTerpana. [lpunoxxeHuss KpUBOJIMHEUHOTO U
MOBEPXHOCTHOTO UHTErpajioB. CKalspHbIe U
BEKTOpHbIE MO, L{UpKyIsIiusi BEKTOPHOTO
noJist BoJb kpuBoil. @opmyna [Maycca-
Ocrtporpaackoro. Juseprennusa. ®opmyna
Crokca. Potop BeKTOpHOTrO moJIsl.
IToreHmaabpHOE OJIE U €T0 CBOMCTBA.
Cone”HonaabHOE II0JIE U €0 CBOMCTBA.
BekTopHbIil moTEHIIMAT.

OIIK-1

Hroro
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10 YucnoBble psibl C
BEILIECTBEHHBIMU
YJIeHaAMHU

IlonsiTHE, BUIBI M CBOWCTBA YHACIIOBBIX PAIOB.
AOGCOJIIOTHO U YCIIOBHO CXOJSIINECS PALIBL.
IIpu3HaKy CXOAUMOCTH 3HAKOIOJIOKHUTEIBHBIX
psnoB: npusHak [lamamOepa, paauKambHbIH
npu3Hak Koy, HHTerpaibHbIi IPU3HAK
Komm, npusHaku cpaBHeHHs. CX0IUMOCTb
3HaKonepeMeHHbIX psnoB. [Ipu3nak JleiiOHuna.
Apudmerndeckne onepanuu ¢ psIaMm.
CymmupoBanue psiioB. OCTaTok psijia ¥ ero
OLICHKA.

OIIK-1

Hroro

11 OyHKUMOHATBHBIE
pSAbBI

OcHOBHBIE IOHATHUS (PYHKIIMOHAIBHOTO Psija.
PaBHOMEpHast cXOAMMOCTD (DYHKIIMOHAIEHOTO
psiaa. OCHOBHBIE TEOPEMBI O PABHOMEPHO
cxonsmuxcs panax. CTerneHHble psaabl:
MIOHSTHE, CXOAUMOCTh. CBOICTBA CTENIEHHBIX
PANOB BHYTPU UHTEPBAJIA CXOAUMOCTH. Psajbl
Tennopa u MaxkinopeHna. Pa3noxenue
3JIEMEHTAPHBIX (DYHKIMNA B CTETICHHBIE PAIbI.

OIIK-1

Hroro

12 OGBIKHOBEHHBIE
nuddepeHatbHbIe
ypaBHeHUsA. CUCTEMBI

[0)iNY

Huddepennmanbapie ypaBHEHUS TIEPBOTO
nopsika. YpaBHEHUS C pa3IesSOUIMUCS
nepeMeHHbIMU. OTHOPO/IHbIE YPABHEHHS.
MOCTaHOBKA 3a/1a4M O BBIJICJICHUH PEIICHUH.
Teopema cyIiecTBOBaHUS U €IMHCTBEHHOCTH.
JIvHeiHbIe ypaBHEHUS IEPBOTO MOPSIKA.
VYpaBHenust bepHyun. YpaBHEHHS B MOJTHBIX
nuddepennuanax. [TpubanxeHHbIE METO B
pemenus auddepeHuaIbHbIX YpaBHEHUH
MEPBOIO MOPsAIKa. Y paBHEHHUS BBICIINX
nopsakoB. [loHsaTHe cucTeMbl OOBIKHOBEHHBIX
nuddepeHIaIbHBIX YpaBHEHHH. CUCTEMBI
JIMHEWHBIX ypaBHEHUN. OJTHOPOIHBIE CUCTEMBI
TUHEHHBIX TudPepeHITnAIbHBIX YPAaBHEHHUH C
MOCTOSTHHBIMH K03 duninentamu. Metox
BapHalllK MPOU3BOJIBHBIX TOCTOSTHHBIX.

OIIK-1

Hroro

12

CornacoeaHa Ha noptane N2 56004




13 DnemeHTHI TEOPUU
BEPOATHOCTEN U
MaTeMaTU4ECKOMN
CTaTHUCTUKHU

Cryyaiinbeie coObITHS. Anredpa cOOBITH.
OnemeHTsl KOMOMHaTOpukH. Kitaccuueckoe
ornpeziesieHue BEposATHOCTU. Teopembl
CJIOKEHMSI U YMHOXEHHS BEPOSITHOCTEH.
dopmyiia NOJHOK BEPOSITHOCTU. DPopmyJia
baiieca. /IuckpeTHble City4yallHble BEJIMYNHBI.
HenpepsiBHBIE CiydaiiHbIe BETUYUHBI.
O6paboTKka pe3yabTaTOB CTATUCTUUYECKUX
HaOmoieHul. YncnoBble XapaKTepUCTUKI
CTaTHUCTUYECKOTO pacupeeneHus. ToueuHble
OLICHKH [1apaMeTpOB pacrpenenacHus. Meron
MOMEHTOB. [IpoBepka runoressl 0 HOpMaILHOM
pacnpeeneHny reHepalbHON COBOKYITHOCTH.
Kpurepuu cornacus. UHTepBaibHbIE OLIEHKH
apaMeTpoOB HOPMAJILHO paclpeIesIEHHOM
CIIy4ailHOM BEJIMYUHBI.

OIIK-1

Hroro

Hroro 3a cemectp

36

3 cemecTp

14 KoMIuiekcHEIE
qucia

OnpeneneHre KOMIUIEKCHBIX YUCEN U ICHCTBUS
HaJ HUMU. AnreOpandeckas Gopma
KOMILJIEKCHOTO uncia. JleHcTBys Hafl
KOMIUIEKCHBIMU YHCIIaMU B aJireOpandecKkon
dbopme. Tpuronomerpuieckas popma
KOMIIJIEKCHOTO uncia. JleHcTBys Hafl
KOMIUIEKCHBIMU YHCIIaMU B
TpUTOHOMETpHUIECKOH opme. Dopmyra
Oiinepa. [lokazarenbHas popmMa KOMILIEKCHOTO
ymcia. KomriekcHbIe BEKTOPHI:
anreOpanveckas popma KOMIIEKCHOTO
BEKTOpA, ACHCTBUSI HaJl KOMIIEKCHBIMU
BEKTOpaMH B alreOpanyeckon hopme.
[IpencraBieHre KOMITJIEKCHBIX BEKTOPOB B
OpTOHOPMHpPOBaHHOM Oa3uce. BripaxkeHue
orepanuil HaJl KOMIUIEKCHBIMU BEKTOPaMU
yepe3 UX KOMIIOHEHTHI.

OIIK-1

Hroro

15 Teopus pynkumit
KOMILJIEKCHOT'O
NEPEMEHHOTO

[TonsiTue GpyHKUINN KOMIUIEKCHOTO
NEPEMEHHOTO0. DJIeMEeHTapHbIe (yHKIIUN
KOMIUIEKCHOTO niepeMeHHoro. [Ipenen
MOCJIEI0BATEIBHOCTU KOMIUIEKCHBIX YUCEIL.
[Ipenen 1 HENPEpHIBHOCTH (PYHKIIUU
KOMIUIEKCHOT'O IIEPEMEHHOTO.
JuddepenumpoBanue GpyHKIUN
KOMIUIEKCHOTO IepeMeHHOro. Y cinoue Komm-
Pumana. MaTerpupoBanue QyHKINH
KOMIUIEKCHOT'O IIEPEMEHHOTO.

OIIK-1

Hroro

CornacoeaHa Ha noptane N2 56004




16 Psinel ¢
KOMIUIEKCHBIMH
qJeHaMH

[IpencraBnenne aHATUTHYECKUX (QYHKIUN
psgamu. Psn Teiinopa ¢pyHkmmn
aHaNUTU4YeCKOU B Kpyre. CBoicTBa
PaBHOMEPHO CXOSAIUXCS (YyHKIIMOHAIBHBIX
pAnoB. TeopeMbl €eIMHCTBEHHOCTH, HYJIU
aHaMUTHYeCKNX (QyHKIMH. Pasnoxxenue
aHanmuTHYeCKUX (QyHKIMA B psan Jlopana.
IIpaBunbHas u rnaBHas yactu psaa Jlopana.
EnuHcTBEHHOCTH pas3nokeHus B pax Jlopana.

OIIK-1

Hroro

17 UnTerpanbHble
npeoOpazoBaHus

[TpeoOpaszoBanue Mennuna. IlpeoOpa3oBanue
®ypse. [IpeobpazoBanue Pamona.
[Tpeo6pasoBanue Jlamnaca. [Tonyuenue
n3zo0paxenwuii. [loctpoenne n3oopaxeHuit st
KyCOYHO-JTUHEWHBIX (YHKLUH.
JuddepenumpoBanue U UHTETPUPOBAHUE
n300pakeHuii. BoccraHoBiIeHHe opUruHaia 1o
JIpOOHO-pallMOHATIBHOMY U300paKEHHIO.
Boccranosnenue opuruHana no u300pakeHHUIO
C UCIOJIb30BAHUEM CBEPTKHU U TEOPEMBI
3anasapiBanus. M300pakeHus 1751 MHTETrpaioB
C IEPEMEHHBIM MIPEJEIOM U IPOU3BOJHBIX.

OIIK-1

Hroro

18 Psigpl 1 MHTErpasIbl
Dypre

[Tonstue psga @ypse. Teopema o
pasnoxxumoctu pyHkiui B psig Oypwe. Pag
®dypbe 71 YETHBIX ¥ HEUETHBIX (PYHKITUH.
Psinpr @ypre 11t GyHKITNH TPOU3BOIHBHOTO
nepuoja. Paznoxenue B pag Oypne
Hernepuoanueckoi pynkiuu. KomrekcHas
dbopma psana Oypee. UnTerpan Oypbe Kak
npeaenbHbli cay4dail psiga @ypoe. Teopema o
MpeACTaBICHUH PYHKIIUN HHTErpajioM Dypre.
KommekcHas ¢hopma uaTerpana Oypobe.
[IpeobpazoBanne dypne. [Ipencrapnenne
¢bynkun uaTErpasioM Oypbe. DopMyITbI
obparenus peodpazoBanus Oypre.
MmuoromMepHoe npeodpazoBanue Oypre.
Teopema [I>nu-Bunepa. YacToTHbIE 1
BpPEMEHHbBIE XapaKTEPUCTUKH CUCTEMBI
ABTOMAaTHYECKOTO YIIPaBICHHUS.
["apmoHMYecKuil aHaM3 U CUHTE3 CUTHAJIA.
Teopema Kotenbuukona-IlleHHOHA.

OIIK-1

Hroro

CornacoeaHa Ha noptane N2 56004
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19 [punoxxenus
npeoOpa3oBaHUs
Jlannaca

Pemenne nuHeiHbIX augdepeHnnanbHbIX
YpaBHEHHI C TIOCTOSTHHBIMU KO3 QUITEHTaAMH.
®opmyna roamens. MaTerpupoBanue cucrtemM
JMHEHHBIX TU(PepeHINaTbHBIX YPaBHEHUN C
NOCTOSTHHBIMU K03 punmenramu. Pemenne
WHTErpAJIbHBIX YpaBHEHH. Vcrionb30Banue
npeobpazoBanust Jlamnaca Ui MOAEIUPOBaHUS
ANEKTPUUECKUX LETICH.

OIIK-1

Hroro

Hroro 3a cemectp

36

Hroro

108

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

HanmeHoBaHMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabaua 5.3 — HauMeHoBaHUE NPaKTUYECKUX 3aHIATHH (CEMUHAPOB)

Ha3zBanus pa3aenon
(Tem) TUCUHUTLITUHBI

HanmeHnoBaHue NpakTUYECKUX 3aHATHN
(cemHnHapoB)

TpynoeMKoCTb,
q

dopMupyemble
KOMIIETCHIIUU

1 cemecTp

1 JIuneitnas anrebpa u
pemenne CJIAY

[elictBusa Hax maTpulamMu. Beraucnenue
onpeaenureneir. OOpaTHas MaTpuIa.
Marpuunsle ypaBHeHUs. Panr MaTpuib.
OrnpeneneHHble CUCTEMBI JIMHEUHBIX
ypaBHeHUl. HeompeneneHHbIX CuCcTeMBbI
JIMHENHBIX YPABHEHUN.

OIIK-1

Hroro

2 Bekropnas anredpa
1 EBKIIMIOBEI
MIPOCTPAHCTBA

Jlenenue oTpe3ka B JaHHOM OTHOIICHUU.
Paznoxenune BekTopoB mo 6azucy. [Ipoexnus
Ha 0Ch, KOOPJMHATHI BEKTOPOB. JInHElHbIE
orepanuy HaJl BEKTOpaMU B KOOPJMHATHON
dbopme. Moy 1 HallpaBIISIFOIINE KOCUHYChI
BEKTOPA; UX BBIPAXKEHUE Yepe3 KOOPIUHATHI.
CkasnspHoe Mpou3BeIeHHE BEKTOPOB.
BexTopHoe npousBeieHue BEKTOPOB.
CMmelaHHOe ITPOU3BEICHUE TPEX BEKTOPOB.
CobcTBeHHbIE 3HAaYEHUSI U COOCTBEHHBIE
BEKTOPbI MaTPUIIBL.

OIIK-1

Hroro

3 AganuTtnyeckas
TEOMETPHUS

YpaBHEHMs IPSMON HA MJIOCKOCTH.
YpaBHEHME IUIOCKOCTU. Y paBHEHUS IIPSIMOM B
npoctpaHcTse. KpuBble BTOpOro nopsiaka.
IIpuBeneHne ypaBHEHUN KPUBBIX BTOPOTO
MOPsIIKa K KAHOHUYECKOMY BH]Y.
IToBepxHOCTH BTOPOrO MOPSAIAKA.
IToBepxHOCTH BpalCHUSI.

OIIK-1

Htoro

CornacoeaHa Ha noptane N2 56004
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4 Hauaia anannsa

Onepauuu HaJ MHOXKecTBaMH. YucaoBbie
MHOkecTBa. DyHKIINN WIH OTOOpaKEHUS.
[Ipenen ¢pyHKUMU: TIOHATHE, ONIPEICIICHIE
npeena. 3aMeyaTesbHbIE MPEEbl.
HenpepsiBHOCTS pyHKIINH. BeckoneuyHo
MaJible ¥ OECKOHEYHO O0JbIIHe (QyHKIIHH.
CpaBHeHUe 0€CKOHEYHO MaJIBIX U
0eCKOHEYHO OOMBIINX (PYHKINH.

OIIK-1

Htoro

5 NMuddepenunansuoe
UCUHUCIICHUE

JuddepenunpoBanue GpyHKIUH CKaIIPHOTO
aprymMmeHTa. [Ipon3BoiHbIE BBICIIUX MOPSIKOB
(bYHKUUH CKaJIIPHOTO apryMEeHTa.
[Tpou3BoiHAs 1O HAIIPABICHHUIO.
HuddepenuupoBanue GpyHKINNA, 32 JaHHBIX
napamerpuuecku. JJuddepenponanue
(byHKUMH, 3a1laHHBIX HESBHO. Y paBHEHHE
KacaTeJIbHOU K KPUBOW. Y paBHEHUE
KacaTeJIbHOMN MIIOCKOCTH U HOPMAJIH K
nosepxHocTu. Juddepeniman GyHKIuM.
JuddepeHumansl BBICIIUX MOPSIKOB.
[TpaBuio Jlonurans. MccnenoBanue GyHKIui
C TIOMOUIBIO MPOU3BOHBIX.

OIIK-1

Hroro

6 HeonpeneneHHsbIi
WHTErpaj

Ornpepenenre, CBOWCTBA, TAOTUITBI
uHTErpasioB u auddepennnanoB. Metos
noABeACHUS 1101 3HaK AuddepeHnuana.
Merton 3ameHbl iepeMeHHo. MeTon
WHTETPUPOBAHUS 110 YACTSIM.
HNHTerpupoBanne TPUTOHOMETPHUIECKUX
¢bynkumii. MUaTerprpoBanne QpyHKIUH,
COJIepIKaITUX KBAIPATHBIA TPEXUJICH.
HNHTerpupoBanne 1poOHO-paIIMOHATBEHBIX
¢dbynkuun. MHTETpaibl, HE BRIPaXKAIOIIUECS
yepes AIeMeHTapHbIe (DYHKITHH.

OIIK-1

Hroro

Hroro 3a cemectp

36

2 cemecTp

7 OnipeneneHHbIN
UHTETpal.
HecoOcTBeHHEBIH
UHTErpa

®opmyna HetoTonalleiibnuna.
WMHTerpupoBaHue 10 4acTsIM B ONPEAEICHHOM
UHTETpaie. 3aMEHa IEPEMEHON B
omnpeneneHHoM uHrerpaie. IlpubnmkenHoe
BBIYHMCIICHUE OIIPEACIIEHHOIO HHTErpaa.
IIpunoxxeHus onpenesIeHHOro HHTerpaa.
Heco6cTBeHHBIE HHTErpaJIbl IEPBOTO POJIA.
Heco6cTBeHHbIE MHTErpasIbl BTOPOTO poJia.

OIIK-1

Hroro

CornacoeaHa Ha noptane N2 56004
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8 KpaTHble uHTErpasl

Brrunciienne ABOMHBIX U TPOUHBIX
CBEJICHUEM MX K IOBTOPHBIM. HHTETPAJIOB.
3ameHa NepeMEHHBIX B KPATHBIX HHTETpaIax.
BrrunciieHne uHTErpanoB B MOJISPHBIX
koopauHaTax. Cepuueckas u
UWIMHIPUYECKAs CUCTEMbI KOOPJAUHAT.
[TpunoxeHust KpaTHBIX UHTErPaJIOB.

OIIK-1

Htoro

9 KpuBosuHeiiHble 1
MMOBEPXHOCTHBIE
uHTerpaiel. Teopust
oJIs

Kpusonnneiinele nnrerpains! I-poga u II-
pona. OueHka KpUBOJIMHEWMHOTO UHTETpaIa.
IToBepxHocTHbIE UHTErpamnsl I-pona u ll-pona.
OneHka NOBEpXHOCTHOIO UHTErpaa.
IIpunoxeHus KpUBOJIUHEUHOIO U
[IOBEPXHOCTHOI'O UHTErpanoB. Llupkyiauus
BEKTOPHOTO I0JIA BAOJIb KpuBoi. @opmyia
I"aycca-Octporpanckoro. Jluseprenuusi.
®opmyna Crokca. PoTop BekTopHOT0 noJs.

OIIK-1

Hroro

10 Yucnosele psiasbl ¢
BEIECTBEHHBIMHU
yJIEHAMHA

AGCOIIOTHO U YCIIOBHO CXOJISIINECS PAIBL.
[Ipu3Haku cX0AMMOCTH
3HAKOIOJIOKUTETBHBIX pA0B. CXOAUMOCTh
3HaKoIepeMeHHbIX psaoB. [Ipu3Hak
JletioHuma. ApudmeTndeckue onepamuu ¢
panamu. CymmupoBaHue psanoB. OcTaTok
psia U ero OlLeHKA.

OIIK-1

Hroro

11 ®yHKUMOHANBbHBIE
psIBI

PaBHOMEpHAs CXOAMMOCTH
¢GyHKIMOHAIBHOTO psifa. CTENEeHHbIE PSAAbL:
MOHSITHE, CXOAUMOCTh. CBOICTBA CTENIEHHBIX
PS70B BHYTpU UHTEpPBaJa CXOAUMOCTH. Psibl
Teinopa nu MaknopeHna. Paznoxenue
AIIEMEHTAPHBIX (DYHKIMI B CTETICHHBIE PSIBI.

OIIK-1

Htoro

12 OObIKHOBEHHBIE
muddepeHIranbHbIe
ypaBHeHUs. CHCTEMBI
ony

YpaBHEHUS ¢ pa3AEISIOIUMUCS
nepeMeHHbIMH. OTHOPOJIHbIEC YPABHEHUSI.
JluHeliHble ypaBHEHUS IIEPBOTO MOPSAKA.
YpaBHeHus bepHyiin. YpaBHEHHS B IIOJIHBIX
muddepennuanax. [TpubiamkeHHbIe METOIBI
peweHust quQepeHIraIbHbIX ypaBHEHUN
HEPBOTO MOPSAJIKA. Y PABHEHUS BBICIINX
nopsiikoB. CUCTEMbI TMHEWHBIX YPaBHEHUI.
OnHOpO/IHBIE CUCTEMBI TMHEHHBIX
TuddepeHInaIbHbIX ypaBHEHUH C
NOCTOSIHHBIMU K03 punmenramu. Metoz
BapHalluy IPOU3BOJIbHBIX MTOCTOSHHBIX.

OIIK-1

Hroro

CornacoeaHa Ha noptane N2 56004

13




13 DnemeHTHI TEOPUU
BEPOATHOCTEN U
MaTeMaTU4ECKOMN
CTaTHUCTUKHU

OnemeHTbl KOMOUHaToOpuku. Popmyia
noiHo# BepositHocTH. Dopmyna baiieca.
JMCcKpeTHBIE CydailHble BETUYUHBI.
HenpepbiBHBIE CllyyaliHbIE BEJIMYHHBI.
O06paboTka pe3yabTaTOB CTATUCTUYECKUX
HaOmoieHu. YncnoBble XapaKTePUCTUKI
CTaTUCTUYECKOTO pacupeeneHus. ToueuHbie
OLICHKH [1apaMeTpoB pacrpeaenacHus. Meron
MOMeHTOB. [IpoBepka runoressl o
HOPMaJIbHOM paclpeeIeHUN reHepaabHOU
COBOKYIHOCTH. VIHTEpBaNIbHbIE OLICHKU
[IapaMeTpPOB HOPMAJILHO Pacpe/IeIIEHHOM
CIIy4ailHOM BEJIMYUHBI.

OIIK-1

Htoro

Hroro 3a cemectp

28

3 cemecTp

14 KoMIuiekcHEIE
qucia

JlelicTBUA HaJl KOMILJIEKCHBIMU YHCIIaMH B
anreOpandeckoit hopme. [ericTBust Han
KOMIUIEKCHBIMU YHCIIaMU B
TPUTOHOMETpHUIECKOH popme. Dopmyra
DOitnepa. [lokazarensHas Gopma
KOMIIJIEKCHOTO uncia. JleHcTBys Hafl
KOMIUIEKCHBIMU BEKTOPAaMHU B
anreopandeckoit popme. [Ipeacrasienue
KOMIUIEKCHBIX BEKTOPOB B
OpTOHOPMHpPOBaHHOM Oa3uce. BripaxkeHue
orepanuii HaJl KOMIUIEKCHBIMU BEKTOPAMHU
yepe3 UX KOMIIOHEHTHI.

OIIK-1

Hroro

15 Teopus Gpynkumit
KOMILJIEKCHOT'O
NEPEMEHHOTO

OnemeHTapHbIe (YHKIUN KOMITJIEKCHOTO
nepeMmeHHoro. [Ipeaen nociaenoBaTenbHOCTH
KOMIUIEKCHBIX yucedn. [Ipenen u
HETPEPHIBHOCTH (PYHKIIMH KOMIUIEKCHOTO
nepemenHoro. Juddepennuposanue
(YHKINN KOMITJIEKCHOTO IIEPEMEHHOTO.
VYcenosue Kommn-Pumana. aTerpupoBanue
(YHKINN KOMITJIEKCHOTO ITIEPEMEHHOTO.

OIIK-1

Htoro

16 Psinel ¢
KOMILJIEKCHBIMH
YIeHAMU

[IpencraBnenue aHAMUTHYECKUX (QYHKIUN
psanamu. Pan Teitnopa ¢pyHkumun
aHaIMTH4YEeCKOU B Kpyre. CBolcTBa
PaBHOMEPHO CXOAAIUXCS (YHKIIMOHAIBHBIX
psnoB. TeopeMbl €TMHCTBEHHOCTH, HYJIH
aHanmuTHYeCKUX QyHKUMU. Pasnoxxenue
aHanmuTHYecKuX ¢yHKuui B psg Jlopana.
IIpaBunbHas U riiaBHas 4acTtu psana JlopaHa.

OIIK-1

Hroro

CornacoeaHa Ha noptane N2 56004
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17 UnTerpanbHbie
npeoOpa3oBaHUs

[TpeobpaszoBanue Memnuna. [lpeoOpasoBanue
®ypse. [IpeobpazoBanue Pagona.
[TpeobpaszoBanue Jlamnaca. [Tonyderne
n3o0paxenuii. [loctpoenne n300paxxeHui
JUTS KyCOYHO-TMHEWHBIX (PYHKIIUH.
JuddepeHnmrpoBanue 1 UHTETPUPOBAHUE
n300pakennii. BoccraHoBneHne opurnHaia
10 ApOOHO-PALMOHATBHOMY U300paKEHHIO.
BoccranoBneHnne opuruHaia mno
n300paKEHHIO C UCTIONB30BaHUEM CBEPTKH U
TeopeMbl 3anas3abiBanus. M300paxenus s
MHTETPAJIOB C IEPEMEHHBIM IIPEJIETIOM U
IIPOU3BOIHBIX.

10

OIIK-1

Htoro

18 Psiibl 1 UHTETpabl
Dypee

Pan @ypbe 171 4ETHBIX U HEUETHBIX
byskuuit. Psapt @ypbe i GyHKImi
IIPOU3BOJILHOIO Nepuoaa. Paznoxenue B psn
®ypbe HenepruoANYECKON (QYHKINU.
KommnekcHas popma psana @ypwe. UnTerpan
@Dypbe Kak npeaenbHbii cinydai psaaa Oypse.
KommnekcHas popma unrerpana ®ypsoe.
[TpeoOpaszoBanue Dypre. [Ipencrapnenue
¢yskuuu uarerpanom dypre. Popmyibt
oOpamienus npeoOpazoBanus Dypee.
MuoromepHoe npeoOpa3oBanue Dypse.

OIIK-1

Hroro

19 Tlpunoxenus
npeoOpa3oBaHus
Jlannaca

Pemenue nmuHelHbIX qudPepeHImaTbHbIX
YpaBHEHUI C IOCTOSTHHBIMU
koapurmentamu. Gopmyna Jroamens.
NuTerpupoBanue cucTeM JIMHEHHBIX
nuddepeHIaIbHBIX YPAaBHCHHUH €
MOCTOSTHHBIMH K03 duninentamu. Pemenne
MHTETPaJIbHBIX YPaBHEHUH.

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

HasBanus pasnenos
(TeM) TUCIMIUTAHBI

HaunmenoBanue 1a0opatopHbIX paboT

TpynoeMKoCTb,
q

dopmupyemble
KOMIIETEHIIUU

1 cemecTp

1 Jluneitnas anrebpa u
pemenue CJIAY

[erictBus Hax MatpunaMy. Beraucienue
omnpenenuteneit. O6paTHast MaTpuUIa.
Martpuunsle ypaBHeHUs. PaHr MaTpHLIbL.
OnpeneneHHble CUCTEMBbI TUHEHHBIX
ypaBHeHU. HeomnpeneneHHbIX CUCTEMBI
JIMHEHHBIX YPaBHEHUN.

OIIK-1

Hroro

CornacoeaHa Ha noptane N2 56004
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2 BekropHas anredpa u
EBKimIoBEI
MIPOCTPAHCTBA

Jlenenne oTpe3ka B JAHHOM OTHOLIEHHUH.
Paznoxenne BEKTOpPOB 1o Oas3ucy.
[Ipoexkius Ha OCh, KOOPIUHATHI BEKTOPOB.
JIuHeliHbIe onepanny HaJ BEKTOPaMU B
KOOpJIUHATHOHU dopme. Moayib u
HaIPaBJISIONINE KOCUHYCHI BEKTOPA; UX
BBIpAKEHHUE Uepe3 KoopAUHaThl. CKasipHOe
MPOMU3BEJECHNE BEKTOPOB. BekTopHOE
IIpou3BeiIeHrEe BEeKTOpoB. CMeliaHHoe
IIPOU3BE/IEHUE TPEX BEKTOPOB.
CoOCTBEeHHBIC 3HAUYCHUS U COOCTBEHHBIC
BEKTOPHI MaTPHUIIBI.

OIIK-1

Htoro

3 AganuTtnyeckas
TeOMETPHUS

YpaBHEHHUs IPSIMOU Ha IJIOCKOCTH.
YpaBHEHHUE IITIOCKOCTH. Y PaBHEHUS IIPSIMOU
B IIpocTpaHcTBe. KpuBbie BTOPOro nopsiaka.
IIpuBeneHre ypaBHEHUN KPUBBIX BTOPOIO
MOpsIIKa K KAHOHUYECKOMY BH]Y.
IToBepxHOCTH BTOPOrO MOPSAAKA.
IToBepxHOCTH BpalCHUs.

OIIK-1

HUroro

4 Hauaja agannsa

[Ipenen GpyHKIMU: TOHATHE, OTIPEACIICHHE
npezena. 3aMmevaTesbHbIE TIPEIeIbI.
HenpepsiBHOCTH pyHKITMU. CpaBHEHHE
OECKOHEYHO MaJIbIX ¥ OECKOHEYHO OOJIBIINX

byHKIMA.

OIIK-1

Hroro

5 MuddepennuanpHoe
HCUHNCIICHUE

JuddepennmupoBanue GpyHKIUI CKaIIPHOTO
aprymenTa. [Ipon3BoHbIC BBICIINX
MOPSAKOB (DYHKIIMKA CKAJIIPHOTO apryMeHTa.
Huddepernupoanue GyHKIHA, 33 JaHHBIX
napamerpudecku. uddepennupopanne
(byHKUMH, 3a1aHHBIX HESBHO.
Jduddepennman GpyHKmm.
JuddepeHnmansl BBICIIAX MOPSIKOB.
IIpaBuio Jlonurans. Mccnenoanue
(GYHKIHH C TOMOIIBIO TPOU3BO/IHBIX.

OIIK-1

Htoro

6 HeonpeneneHHslii
UHTErpal

Meton noaseneHus oA 3HaK
muddepennuana. Meroa 3aMeHbI
IepEMEHHON. MeTOol UHTErpUPOBaHUs 110
qyactaM. HTerpupoBanue
TPUTOHOMETPUUYECKUX (YHKIUH.
WuterpupoBanue QyHKIMHA, COAepKaLIIX
KBaJlpaTHbIN TpexuieH. IHTerpupoBanue
JPOOHO-palMOHATIBHBIX (DYHKIIHH.

OIIK-1

Hroro

Hroro 3a cemectp

32

2 cemecTp
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7 OnipeneneHHbIN
UHTErpal.
HecoOcTBeHHbIi
UHTErpa

®opmyna Herorona-JleitOHuna.
WHTerpupoBanue 1o 4acTsam B
OIIPEJICJIECHHOM UHTErpae. 3aMmeHa
IIEPEMEHOM B OIPEICICHHOM MHTErpalle.
[TpubnmxeHHoe BBIYUCIIEHNE
ompeJesieHHOro uHrerpana. Ipunoxenus
omnpezaenaeHHoro uaTerpana. Heco6crBennsie
MHTETpajbl mepBoro poaa. HecobcTBeHHbIE
MHTETpaJibl BTOPOTO PoJa.

OIIK-1

Hroro

8 KpaTHble uHTErpabl

CBC,Z[CHI/IC JBOMHBIX HHTCI'PAJIOB K
IOBTOPHLIM. Brruncienue TpOﬁHBIX
HHTCIpajioB. 3ameHa NEPCMCHHBIX B
KpaTHbIX UHTCTpaJIax. Brruncienue
HHTCI'PpAJIOB B MOJIAIPHBIX KOOPpANHATAX.
C(bepﬂqecxaﬂ U NUJIMHAPHUYICCKAsA CUCTCMbI
KOOpAUHAT. HpI/IJ'IO)KCHI/ISI KpaTHBIX
HHTCIpajioB.

OIIK-1

HUroro

9 KpuBonuHeitHbie 1
MOBEPXHOCTHBIE
uHrerpansl. Teopus
oJIst

Kpuonuneiinsie naterpaisl [-poga u
[Ipona. [ToBepxHOCTHBIE HHTETrpAJIBI [-poa
u [I-pona. [1punoxxeHns KpUBOJIUHEUHOTO U
MOBEPXHOCTHOTO MHTerpajoB. L{upkynsauus
BEKTOPHOT'O MOJIsl BAOJIb KPUBOM.

OIIK-1

Hroro

10 YucnoBble psibl C
BEIIIECTBEHHBIMU
YJIeHaMHU

AOCOIOTHO U YCIIOBHO CXOZISIIIIUECS PSI/IbI.
[Ipu3Haky cXo0aUMOCTH
3HAKOIIOJIOKUTEIBHBIX pA10B. CXOAUMOCTh
3HaKoINepeMeHHbIX psAaoB. [Ipu3Hak
Jleitonuna. Apudmernyeckue orneparyu ¢
psaamu. CymmupoBasue psiioB. OctaTok
psida U ero oleHKa.

OIIK-1

Htoro

11 OyHKUMOHATBHBIE
pAAbBI

PaBHOMEpHAs cX0UMOCTH
(byHKIHOHATIBHOTO psifa. CTENEeHHbIE PSIIbL:
MOHSTHE, CXOAUMOCTL. Paznoxenue
AJIEMEHTAPHBIX (DYHKIUH B CTETIEHHBIE
pSBIL.

OIIK-1

HUroro

12 OGBIKHOBEHHBIE
nuddepeHanbHbIe
ypaBHeHUs1. CUCTEMBI

[0)iNY

VYpaBHeHHUs ¢ pa3AeISIONIUMUCS
nepeMeHHbIMU. OJTHOPO/IHbIE YPaBHEHHUS.
JIvHeitHbIe ypaBHEHHUS IEPBOTO MOPSIKA.
VYpaBuenusa bepuymim. YpaBHeHus B
noTHBIX TuddepeHimanax. Y paBHEeHUS
BBICIIUX MOPSAAKOB. CHUCTEMBI JIMHEHHBIX
YpPaBHEHUU.

OIIK-1

Hroro
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13 DnemeHTHI TEOPUU
BEPOATHOCTEN U
MaTeMaTU4ECKOMN
CTaTHUCTUKHU

O0paboTKa pe3yIbTaTOB CTATUCTHICCKIX
HaOmroeHni. YnCIoBbIe XapaKTePUCTHKH
CTaTUCTUYECKOTO PaCpe/ICIICHUS.
ToyeuHble OLIEHKU TAPAMETPOB
pacnpenenenus. [IpoBepka runoressl o
HOpPMaJIbHOM paclpeeieHUH r'eHepaabHOU
COBOKYITHOCTHU. VIHTEpBaIbHBIE OIICHKH
[IapaMeTPOB HOPMAJILHO PaclpeIeIeHHOM
CIIy4ailHOM BEJIMYUHBI.

OIIK-1

Hroro

Hroro 3a cemectp

20

3 cemecTp

14 KoMIUIEKCHEIE YHCIIa

JleiicTBUS HaJ KOMIJICKCHBIMHU YHUCJIAMH B
anredpandeckoit popme. JleiicTBUs Ha
KOMIUIEKCHBIMH YHCJIaMH B
TPUTOHOMETPUIECKOM opMme.
[TokazaTenpHas (hopmMa KOMIUIEKCHOTO
yucna. JledcTBrs HaJl KOMIUIEKCHBIMU
BEKTOpaMH B alireOpandeckoi popme.
[IpencraBieHne KOMITJIEKCHBIX BEKTOPOB B
OPTOHOPMHUPOBAHHOM Oa3zunce. BoipaxkeHue
orepalnii HaJl KOMIUIEKCHBIMH BEKTOPaMH
4yepe3 UX KOMIIOHEHTHI.

OIIK-1

Hroro

15 Teopus GpyHkumit
KOMILJIEKCHOT'O
NEPEMEHHOTO

[penen mocinenoBaTeIbHOCTH KOMIUICKCHBIX
yucen. [Ipenen u HeMpepbIBHOCTD (QYHKIIUH
KOMIUICKCHOTO TIEPEMEHHOTO.
HuddepennmpoBanne GyHKINU
KOMIUICKCHOTO TTIEPEMEHHOTO.
WurerpupoBanue GyHKIHMH KOMIUIEKCHOTO
HIEPEMEHHOT 0.

OIIK-1

Htoro

16 Psinel ¢
KOMILJIEKCHBIMH
YIeHAMU

[IpencraBnenue aHATUTHYECKUX (QYHKIIUNA
psanamu. Pan Teinopa ¢pyHkimun
aHAJIMTUYECKOU B Kpyre. Paszinoxenue
aHanmuTHYecKuX GyHKuui B psg Jlopana.

OIIK-1

HUroro

17 NnTerpaibHbie
npeoOpa3oBaHus

[TpeobpazoBanune MemnuHa.
[IpeobpazoBanne dypre. [IpeodpazoBanue
Panona. Ilpeo6pazoBanue Jlammaca.
[TocTpoenue n3o0paxeHu# A1 KyCOYHO-
nuHerHbIX QyHkui. J(uddepenmpopanue
Y UHTETPUPOBAHUEC N300paKeHUH.
N300paxkeHuns 17151 THTETPAJIOB C
MIEPEMEHHBIM MPEENIOM U IPOU3BOIHBIX.

OIIK-1

Hroro
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18 Psinpt v maTerpansr | [Ipeobpasosanue @ypre. [Ipencrasnenue 2 OIIK-1
®Dypee ¢yskuuu uaTerpanom dypre. YacToTHBIE U
BPEMEHHbBIE XapAaKTEPUCTUKH CUCTEMBI
aBTOMATUYECKOT'O YIIPABJICHUS.
["'apMmOHMYECKMiT aHAJIM3 U CUHTE3 CUTHAJIA.
Hroro 2
19 Ilpunoxxenus Pemenue nuHeHbIX 1uddepeHInaibHbIX 2 OIIK-1
npeoOpa3oBaHus YPaBHEHUH C OCTOSIHHBIMU
Jlamtaca ko3 uurenTamu. Pemenre nHTErpanbHbIX
ypaBHeHul. Mcnonb3oBanue
npeoOpa3zoBanus Jlamiaca st
MOJIETIUPOBAHUS JIEKTPUUECKHUX LETIEH.
HUroro 2
Hroro 3a cemectp 16
Hroro 68

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycMOTpeHo y4eOHBIM IIaHOM

5.6. CamocTosiTeqIbHaAs1 padoTa

Bunbr camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPyEMble KOMIIETEHIIMH MPECTaBICHbBI B

tadymue 5.6.
Tabnuia 5.6 — Busbsl caMocTosATeIbHON pabOThI, TPYJ0EMKOCTh U (hOPMHUPYEMBIE KOMIETEHIIUN
Bungnr
Ha3zBanus paszgenon . TpynoemkocTs, | Dopmupyembie
(TeM) AMCIHIAHb CaMOCTOSITENIbHOM o I DopMBI KOHTPOJIS
paboTsl
1 cemecTp
1 JIuneiinas anrebpa |IloxroroBka k 2 OIIK-1 TectupoBanue
u pemienue CJIAY TECTUPOBAHUIO
Brimonnenne 6 OIIK-1 NunuBuayansHOE
WHIUBUTyIbHOTO 3aJlaHue
3a/laHus
[ToaroroBka k 4 OIIK-1 JlaGopaTopHas
nabopaTopHoOi pabdoTe, pabora
HanucaHue oT4eTa
Hroro 12
2 Bekropnas anredpa |[loaroroska k 2 OIIK-1 TectupoBanue
u EBKIIMIOBBI TECTUPOBAHUIO
OpOCTPaHCTBA Brmmonaenue 6 OIIK-1 NunuBunyansHOe
UHINBUAYATHHOTO 3aJlaHue
3a/laHus
ITogroroska k 4 OIIK-1 JlaGopatopHnas
nabopaTopHoOii paboTe, pabota
HaIKUCaHUE OTYeTa
Uroro 12
19
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3 AHanutuyeckas [ToaroroBka k 2 OIIK-1 TectupoBanue
reOMEeTpus TECTUPOBAHUIO
[Toarororka k 6 OIIK-1 JlaGopaTopHas
nabopaTopHoO# pabdoTe, pabora
HamucaHue oT4yera
Brinosnnenue 8 OIIK-1 NunuBunyansHOE
WHINBUAYATHHOTO 3aJlaHue
3a/laHus
Uroro 16
4 Hauaja agannsa IToaroroBka x 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Brinonnenune 6 OIIK-1 NunuBunyansHOe
WHIUBUAYATHHOTO 3a/laHue
3a/laHus
[ToxroroBka K 4 OIIK-1 JlaGopaTopHnas
nabopatopHot padore, pabota
HaIMCaHUE OTYeTa
Hroro 12
5 IToaroroBka k 2 OIIK-1 TectupoBanue
JuddepeHumanbHoe | TECTUPOBAHUIO
HCYHCIICHUEC Brimonnenne 6 OIIK-1 NunuBunyansHOE
WHIUBUIYTHHOTO 3a/1aHKe
3a/IaHus
[Toarororka k 4 OIIK-1 JlaGopaTopHas
nabopaTopHoO# pabdoTe, pabora
HamucaHue oT4yeTa
Hroro 12
6 Heonpenenennsiit  |Ilonroroska k 2 OIIK-1 TectupoBanue
HUHTETpaI TECTUPOBAHUIO
BrimosHenue 6 OIIK-1 NunuBuayansHOE
MHAUBUAYATBHOTO 3a/laHue
3a/laHus
ITogroroska k 4 OIIK-1 JlaGopaTopHas
nabopaTopHOi paboTe, pabota
HaMUCcaHue oT4eTa
Uroro 12
Uroro 3a cemectp 76
[ToaroroBka u cnaua 36 DK3aMeH
HK3aMeHa
2 cemecTp
7 OnpeneneHHbIn IToaroroBka x 2 OIIK-1 TectupoBanue
WHTErpall. TECTUPOBAHUIO
HecoOcTBenHbIn Brinonnenue 6 OIIK-1 NunuBuayansHOe
HHTETPAI WHIUBUYaIBHOTO 3aJlaHue
3a/laHus
[ToaroroBka kK 4 OIIK-1 Jlaboparopuas
nabopatopHo padore, pabota
HaIUCaHUE OTYeTa
Hroro 12
20




8 KpaThblie IToaroroBka k 2 OIIK-1 TectupoBanue
WHTETPaJIBI TECTUPOBAHUIO
BrimosHenue 6 OIIK-1 NunuBuayansHOE
MHAUBUAYATbHOTO 3aJlaHue
3a/laHus
ITogroroska k 4 OIIK-1 JlaGopaTopHas
nabopaTopHOil paboTe, pabota
HaMUCcaHue oT4eTa
Uroro 12
9 KpuBonuneitnsie 1 |[loaroroBka k 2 OIIK-1 TectupoBanue
MOBEPXHOCTHBIE TECTUPOBAHUIO
uHTerpansl. Teopus | BpimonneHne 6 OIIK-1 NunuBunyansHOe
oJIA WHIUBUIYAJIbHOTO 3aJaHue
3a/laHus
[ToxroroBka K 4 OIIK-1 JlaGopaTopHnas
nabopatopHot padore, pabota
HaIMCaHUE OTYeTa
Hroro 12
10 Yucnossie psagsl ¢ |[loaroroska k 2 OIIK-1 TectupoBanue
BEILIECTBEHHBIMU TECTUPOBAHUIO
qJICHaMHU Brmmonnenue 4 OIIK-1 NunuBunyansHOE
WHIUBUIYTHHOTO 3a/1aHKe
3a/IaHus
[Toarororka k 2 OIIK-1 JlaGopaTopHas
nabopaTopHoO# pabdoTe, pabora
HamucaHue oT4yeTa
Hrtoro 8
11 ®ynkuuonansueie |[loaroroBka kK 2 OIIK-1 TectupoBanue
PSAIBI TECTUPOBAHUIO
BrimosHenue 4 OIIK-1 NunuBuayansHOE
MHAUBUAYATBHOTO 3a/laHue
3a/laHus
IToaroroBka k 4 OIIK-1 Jlaboparopuas
nabopaTopHOi paboTe, pabota
HaMUCcaHue oT4eTa
Uroro 10
12 OOBIKHOBEHHBIE IToaroroBka x 6 OIIK-1 TectupoBanue
nuddepeHnraIbHbIe | TECTUPOBAHUIO
ypaBHeHust. CHCTeMBI | BpimonHeHue 8 OIIK-1 NunuBuayansHOE
ony WHIUBUAYATHHOTO 3a/laHue
3a/laHus
[Toaroroska kK 4 OIIK-1 Jlaboparopuas
nmabopatopHoit padore, pabota
HaIUCaHUE OTYeTa
Hroro 18
21
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13 Dnementsl Teopun |[lonroroska k 8 OIIK-1 TectupoBanue
BEPOSITHOCTEN U TECTUPOBAHUIO
MaTeMaTH4eCKOM BrimosHenue 10 OIIK-1 NunuBuayansHOE
CTaTUCTHKH UHIUBUAYAJIBHOTO 3aJaHuC
3a/laHus
ITogroroska k 6 OIIK-1 JlaGopaTopHas
nabopaTopHOil paboTe, pabota
HaMUCcaHue oT4eTa
Uroro 24
Hroro 3a cemectp 96
[ToaroroBka u cnaua 36 DK3aMeH
JK3aMeHa
3 cemecTp
14 KoMIuiekcHEIE IToaroroBka x 2 OIIK-1 TectupoBanue
yHcIa TECTUPOBAHUIO
Brinonnenune 6 OIIK-1 NunuBunyansHOe
WHINBUAYATHHOTO 3a/1aHue
3a/laHus
[ToaroroBka k 2 OIIK-1 Jlaboparopuas
nmabopatopHoit padore, pabota
HaIUCAaHUE OTYeTa
Hroro 10
15 Teopus ¢pynkuuit |Iloxroroska k 4 OIIK-1 TectupoBanue
KOMILJIEKCHOTO TECTUPOBAHUIO
NEPEMEHHOI'O Brimonnenne 6 OIIK-1 NunuBuayansHOE
WHIUBUIYTHHOTO 3aJlaHue
3a/IaHus
[Toarororka k 4 OIIK-1 JlaGopaTopHas
nabopaTopHoO# pabdoTe, pabora
HamucaHue oT4yeTa
Hroro 14
16 Pansl ¢ IToaroroBka x 4 OIIK-1 TectupoBanue
KOMILJIEKCHBIMU TECTUPOBAHUIO
WIeHaMU BrimosHenue 6 OIIK-1 NunuBuayansHOE
MHAUBUAYATBHOTO 3a/laHue
3a/laHus
ITogroroska k 4 OIIK-1 JlaGopatopHas
nabopaTopHOil paboTe, pabota
HaMUCcaHue oT4eTa
Uroro 14
17 NnTerpaibHbie [ToaroroBka k 6 OIIK-1 TectupoBanue
npeoOpazoBaHus TECTUPOBAHUIO
Brinosninenue 8 OIIK-1 NunuBuayansHOe
WHINBUAYATHHOTO 3a/1aHne
3a/laHus
[ToaroroBka k 6 OIIK-1 Jlaboparopuas
nabopatopHo padore, pabota
HaIUCaHUE OTYeTa
Hroro 20
22




18 Psinpt m uaTerpansl |[loarotoBka K 4 OIIK-1 TectupoBanue
®Dypee TECTUPOBAHUIO
BrimosHenue 6 OIIK-1 NunuBuayansHOE
MHAUBUAYATbHOTO 3aJlaHue
3a/laHus
ITogroroska k 4 OIIK-1 JlaGopaTopHas
nabopaTopHOil paboTe, pabota
HaMUCcaHue oT4eTa
Uroro 14
19 Tlpunoxenus [ToaroroBka k 6 OIIK-1 TectupoBanue
npeoOpazoBaHus TECTUPOBAHUIO
Jlanmaca Brinonnenune 6 OIIK-1 NunuBunyansHOe
WHIUBUAYATHHOTO 3a/1aHne
3a/laHus
[ToxroroBka K 4 OIIK-1 JlaGopaTopHnas
nabopatopHot padore, pabota
HaIMCaHUE OTYeTa
Hroro 16
Hroro 3a cemectp 88
[ToaroroBka u cnaya 36 OK3aMeH
JK3aMeHa
Hroro 368

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX PH U3YUYEHUU TUCUMUIIIMHBI,
U BU/I0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYEHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHIIe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUIOB

3aHATHH
Bupl yueOHOI nesiTenbHOCTH
dopmupyembie
Jlex. [Mpax. JIab. Cam. DopMBI KOHTPOJISA
KOMITETEHILIUU
3aH. 3aH. pad. pao.
OIIK-1 + + + + NunuBunyansHOE 3aaHKeE,

Jlaboparopnas paboTa,
TectupoBanue, Jxk3ameH

6. PeiiTunronas cucrema AJISl OHCHKH YCIIEBA€EMOCTH Oﬁy‘{alOIlll/IXCH

6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banipHbIE OLIEHKH
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N . MaxkcuManbHbIN
MaxkcuManbHbIN MaxkcuManbHBIN
0aJut 3a epuos Bcero 3a
DOopMBI KOHTPOJIS 6amn Ha 1-yto KT ¢ | 6amr 3a mepuon
mexay 2KT nuna | cemectp
Havana cemectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
1 cemecTp
NunuBuyansHOE 3a1aHUe 16 16 36
Jlaboparopras paboTa 8 8 2 18
TectupoBanue 6 6 16
DK3aMeH 30
23



HToro MakcumyM 3a nepuo 30 30 10 100
Hapacratomum ntorom 30 60 70 100
2 cemecTp
WuauBuayanbHOE 3a7jaHKe 16 16 4 36
JlaGopartopHnast pabota 8 8 2 18
TectupoBanue 6 6 4 16
OK3aMeH 30
Ntoro makcumyM 3a nepuoj 30 30 10 100
Hapacratomum 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 OIIEHKH 32 TEKYIIUH KOHTPOJIb

bamibl Ha naTy TEKyero KOHTpoIs Onenka

>90% ot MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamsioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OaioB Ha naty TK

N|W | B~

< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK

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

[lepecueT cymMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPECTaBIEH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTIM4YHO) (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)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. Marematuka: Kypc nekumii / A. A. Enpros - 2018. 192 c¢. [DnexkTpoHHBIH pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/7584.

2. Marematuka-2-it cemectp (kKypc nekuuii): yueoHoe nocodue / T. A. EnprioBa, A. A. Enb1ioB -
2019. 348 c. [DnekTponHHbIH pecype]: — Pexxum moctyna: https://edu.tusur.ru/publications/9053.

3. Marematuka-3-it cemecTp(Kypc Jiekiuii): yaeoHoe mocobue / T. A. EnbrioBa, A. A. EnbioB -
2019. 209 c. [DnekTponHHbI pecypc]: — Pexxum noctyna: https://edu.tusur.ru/publications/9052.
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4. Maremaruka: Kypc nexuwuii / T. A. EnprioBa - 2018. 209 c. [DnexTpoHHBIH pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/8620.

5. Beicmas matemartuka. Juddepenumanpnoe ucumcienue: Yuebnoe mocodbue / JI. U.
Mara3zunnukoB, A. JI. MarazuanukoB - 2019. 92 c. [DnexTpoHHbIil pecypc]: — Pexum nocrtyna:
https://edu.tusur.ru/publications/9028.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Beicuiag matematuka [II. @yHKIMM KOMIUIEKCHOrO nepeMeHHoro. Psaael. MHTEerpanbHbie
npeobpaszoBanus: YueOHnoe nmocodbue / JI. U. Marasuaaukos - 2012. 206 c. [DnekTpoHHBIH pecypc|: —
Pexxum noctyna: https://edu.tusur.ru/publications/2258.

2. Bricmas marematuka IV. Teopus BeposiTHocTell: YuebHoe nmocobue / JI. 1. Mara3uHHUKOB -
2012. 151 c. [DnexTponHsIii pecypc]: — Pexum nocrtyna: https://edu.tusur.ru/publications/2248.

3. Maremaruka: Kypc nexuuii / M. A. IlpuxomoBckuii - 2018. 176 c. [DnexTpoHHbIH pecypc]: —
Pexum noctyna: https://edu.tusur.ru/publications/7146.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKUE MOCOOHSI

1. IIpakTukyMm o Teopun (PyHKIHI KOMILJIEKCHOTO IEPEMEHHOTO, TEOPHH PSAOB, ONEPALUOHHOMY
ucumuciennio: Ydyebnoe nmocodue / A. A. EnsrioB, T. A. Enbuosa - 2018. 194 c. [DnexkTpoHHBIi pecypc]:
— Pexxum poctyna: https://edu.tusur.ru/publications/7377.

2. Maremartuka. JlomomHuTelbHBIE TaBbl: YuyeOHoe mocodue / A. A. Enbmos - 2018. 95 c.
[DnexTpoHHBIH pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/7585.

3. Ilpaktuxkym no nuddepeHnrnaaTbHOMy UCUUCIeHHIO: Y4yebHoe mocodue / A. JI. Mara3suHHUKOB,
JI. . MarasunnukoB - 2017. 211 c. [DnekTpoHHBIH pecypc|: — Pexum nocrymna:
https://edu.tusur.ru/publications/7085.

4. JlabopaTopHBI MpPaKTUKyM MO MaTeMaTuKe : PYKOBOJCTBO K BBIMOJHEHHUIO 1aOOpPaTOPHBIX
pa6ot / A. JI. MarazunnukoB - 2016. 60 c. [DnekTpoHHBI pecypc]: — Pexum gocrtymna:
https://edu.tusur.ru/publications/6076.

5. Marematuka: Kypc npaktuueckux 3anstuit / M. A. IIpuxonosckuii - 2018. 180 c.
[DnexTpoHHBIH pecypc]|: — Pexxum goctymna: https://edu.tusur.ru/publications/7147.

6. MatemaTtuka: YueOHO-MeTOAMYECKOE MOcoOue Mo caMocTosTedbHOU pabore / M. A.
[IpuxonmoBckut - 2017. 38 c. [DnexTpoHHBIU pecypc]: — Pexum pgocrtymna:
https://edu.tusur.ru/publications/6691.

7. HomonHuTenbHble rnaBel MaTeMaTuku: Kype neknuii / M. A. IIpuxogosckuii - 2019. 85 c.
[DnexTpoHHBIH pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/9001.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJIS JIHUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSMH 3/I0POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOAMUECKHE MaTepUabl Il CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yUarOLUIUXCs
W3 YUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 37I0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
aIalITHPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUATHS HHPOPMALIUH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

J1s Iuu ¢ HapyLIeHUsIMU OTIOPHO-BUIaTeIbHOI0 anmapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OpPMAaIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIUILUIMHBI PEKOMEHIyeTCs o0pamaThCcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.
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8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnevyeHre JUCHUIITIHHbI
8.1. MaTepuajbHO-TeXHHYECKOE U MPOrPpaMMHOe oOecredeHue IJIsl JeKIUOHHBIX 3aHATHI

Jlnst mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMH UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymmbl, 000pyJOBaHHAs JOCKOW U CTaHAAPTHOW yueOHOM
Mebenblo. FiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U y4eOHO-HATIIAHbIE TTOCOO0US, 00eCTIeUnBaIOIINe
TEMATUYECKHE NIUTIOCTPALMHU 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepI/IaJ]bHO-TeXHI/I‘leCKOC U IIporpammMHoOe o0ecneyeHue AJISI MPAKTHYIECKUX 3aHATHH

BreruncnurensHas maboparopus / KommbroTepHblil Kiacc: yueOHast ayTMTOPUS JUTsl IPOBEIACHUS
3aHATUH MPAKTUYECKOr0 THIA, YIeOHAs ayIUTOPHS IS MPOBEIACHUS 3aHATUH 1a00paTOPHOTO THUIIA,
y4ueOHas ayIuTOpHUs Ui NMPOBEACHUS 3aHATUH CEMHHAPCKOTO THUIIA, MIOMENICHUE IJIsi KYpCOBOTO
MPOEKTUPOBaHUS (BBIIOJHEHUSI KypCcOBBIX padot); 634034, Tomckas obnacth, r. ToMck, Bepmmanna
ynuna, 1. 74, 3016 ayg.

Omnwucanue UMEIONIerocs 000PYI0BaHUS:

- Komnerorep Intel(R) Core (TM)2 CPU (16 mit.);

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

- Mynstumenuiinbiit npoektop NEC (1 miT.);

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaress.

[IporpammHoOe obecnieueHue:

- Google Chrome;

- Mozilla Firefox;

- Windows XP Pro;

BeruncnurenpHas aboparopusi: yueOHast ayJUTOPHUs IS MMPOBEACHUS 3aHATHH TPAKTHIECKOTO
TUMA, yaeOHas ayauTOpHUs Ui TIPOBEICHUS 3aHATHN Ja0OPATOPHOTO THUIIA, ydeOHAast ayJuTOpHUs IS
MPOBEJICHUS 3aHITHI CEMHHAPCKOTO TUIIA, TOMEIIEHHUE I KypCOBOTO TPOSKTUPOBAHUS (BBITIOTHEHUS
KypcoBbIX pabort); 634034, Tomckas obmacts, T. Tomck, Bepmmnauna ynuma, 1. 74, 2016 aya.

Omnwucanue UMEIONIerocs 000PYI0BaHUS:

- [lepconanpubie KOMIBIOTEPHI (16 IT.);

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

- Mynstumenuiinbiii npoektop NEC (1 miT.);

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaress.

[IporpammHOe obecnieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Windows XP;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHOe o0ecrieuyeHue 1Jisl JJa0opaToOpHbBIX padoT

BrruncnurensHas nadoparopusi / KomnbroTepHslit Kiacc: yueOHas ayIuTOpUs JUIsl IPOBEACHUS
3aHATUN NPAKTUYECKOrO TUIA, yueOHast ayIUTOPHs AJs MPOBEIACHUS 3aHATUH 1abOpaTOPHOTO THUIIA,
yueOHasg ayauTOpus IJis MPOBEACHUS 3aHATUNH CEMHHApPCKOTO THUIA, MOMEIIEHUE JJIs KypCOBOTO
MPOEKTHUPOBaHUs (BBIMOJIHEHUS KypcoBbIX padoT); 634034, Tomckas obnacte, T. Tomck, Bepmununa
ynuua, a. 74, 3016 ayn.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

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

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

- Mynbsrumenuitnsiii npoexkrop NEC (1 mit.);

- Kommuiekt cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- ASIMEC;
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- Google Chrome;

- Mathworks Matlab;

- PTC Mathcad 13, 14;
- Windows XP Pro;

BeruncnurensHas aboparopusi: yueOHast ayJUTOPHUs IS MMPOBEACHHS 3aHATHH TPAKTHIECKOTO
TUMA, yaeOHas ayauTOpHUs JUIsl TIPOBEICHUS 3aHATHN Ja0OPATOPHOTO THUIIA, yueOHas ayJuTOpHUs IS
MPOBEJICHUS 3aHITHI CEMHHAPCKOTO TUIIA, TOMEIIEHUE I KypPCOBOTO TPOSKTUPOBAHUS (BBITIOTHEHUS
KypcoBbIX padort); 634034, Tomckas obmacts, T. Tomck, Bepmnnuna ynuma, 1. 74, 2016 aya.

Omnwucanue UMEIONIErocss 000PYI0BaHUS:

- [lepconanpubie KOMIBIOTEPHI (16 IT.);

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

- Mynstumenuiinbiii npoektop NEC (1 miT.);

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaress.

[IporpammHOe obecnieueHue:

- Asimec;

- Google Chrome;

- Mathworks Matlab;

- Mathworks Simulink 6.5;

- Maxima;

- PTC Mathcad 13, 14;

- Windows XP;

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOUW pabOThl UCTIOJB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIBIOTEPHBIE KIACCHI),
PacoNOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMH 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEINOaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAaJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claija Ha dKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
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MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U Apyrue TEXHUYECKUE CpeacTBa
npuema/rnepenadyn yueOHoW nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYUYCHUS IS
JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aAUMH U3yUeHUs!
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI UCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B TabmuIe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

Hasparus paszenos (Tem) PopmHpyembie ®opmbl kKoHTpoItst | OnieHouHbIe MaTepuaisl (OM)
JUCLIUIUIAHBI KOMIIETEHIINU
1 JIunetinas anre6pa u pemenue | OTTK-1 NunuBunyansHoe |IIpuMepHblil mepedyeHb
CJIAY 3a/laHHe BAPUAHTOB MHIVBHIyaIbHBIX
3aJaHuN
JlaGopaTopHas Tembl 1a0opaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB
2 BekropHas anre6pa u OIIK-1 NupusunyansHoe |IIpuMepHBIil mepeyeHb
EBKIIMA0BBI IPOCTPAaHCTBA 3aJjaHue BapHAaHTOB WHANBHUYaJIbHBIX
3aJTaHUN
JlaGopatopHas Tembl m1abopaToOpHBIX padoT
pabota
TectupoBanue [IpumMepHbIil TEpeYeHb
TECTOBLIX 3aJaHUN
OK3aMeH [IepeueHb sK3aMEHALIMOHHBIX
BOIIPOCOB
3 Ananutuueckas reomerpust  |OIIK-1 NupuBunyansHoe | [IpuMepHBIil nepeyeHb
3a/1laHue BapUAaHTOB UHAMBHU1YaJIbHbBIX
3a1aHUI
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
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4 Hauana ananusa OIIK-1 NupuBunyansHoe |[IpuMepHBIil nepeyeHb
3a/laHue BAapUAHTOB WHIUBUTyATHbHBIX
3a1aHUI
JlaGopaTopHas Tembl mabopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
5 Muddepennmanbroe OIIK-1 NunuBunyansnoe |[IpuMepHblil mepedyeHb
HCYHUCIICHHE 3a/laHue BAPUAHTOB MHIUBUIyaJIbHBIX
3aJaHUuN
JlaGopatopHas Tembl 1abopaToOpHBIX paboOT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
6 Heonpenenennsiii uaterpan | OIIK-1 NupusunyansHoe |IIpuMepHBIil nepeueHs
3a/1aHue BAPUAHTOB WHUBUTyaTIbHBIX
3alaHUI
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabota
TectupoBanue [IpumepHbIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
7 OnpeneneHHbI UHTErpal. OIIK-1 NunuBunyansnoe |[IpuMepHblil mepedyeHb
HecoOcTBeHHbIi nHTErpan 3a/1aHHe BAPUAHTOB MHIUBHIyaIbHBIX
3aJaHuN
JlaGopaTopHas Temsbl m1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOITPOCOB
8 KparHble unTerpasl 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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9 KpuBonuHelinble u OIIK-1 NupuBunyansHoe |[IpuMepHBIil nepeyeHb
MOBEPXHOCTHBIE HHTETPAJIbI. 3a/laHue BapUAaHTOB UHAMBHU1YaJIbHbBIX
Teopus nons 3aJaHul
JlaGopaTopHas Tembl mabopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
10 Yucnosele psiabl ¢ OIIK-1 NunuBunyansnoe |[IpuMepHblil mepedyeHb
BEILIECTBEHHBIMU YJICHAMU 3a/laHue BAPUAHTOB MHIUBUIyaJIbHBIX
3aJaHUuN
JlaGopatopHas Tembl 1abopaToOpHBIX paboOT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
11 OyHKUMOHATBHBIE PSAJIBI OIIK-1 NunuBunyansHoe |IIpuMepHbIid mepedyeHb
3a/1aHue BAPUAHTOB WHUBUTyaTIbHBIX
3alaHUI
Jlaboparopnas Tembl 1a00opaTopHBIX pabOT
pabota
TectupoBanue [IpumepHbIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
12 OGBIKHOBEHHBIE OIIK-1 NunuBunyansnoe |[IpuMepHblil mepedyeHb
muddepeHIanbHbIe 3a/1aHHe BAPUAHTOB MHIUBHIyaIbHBIX
ypaBHeHus. Cucremsl OJ1Y 3aJjaHu
JlaGopaTopHas Temsbl m1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOITPOCOB
13 DnemeHThl TEOpUU OIIK-1 NunuBunyansHoe |IIpuMepHslii nepedyeHb
BEPOATHOCTEN U 3a/1aHNe BApUAHTOB MHIUBUTyaIbHBIX
MaTeMaTUYECKOW CTaTUCTUKHU 3a1aHUI
Jlaboparopnas Temb! mabopaTopHBIX padoT
pabora
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX

BOITPOCOB
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14 KomMruiekcHbI€ yncia OIIK-1 NunuBunyansHoe |[IpuMepHblil mepedyeHb
3a/laHue BapUAaHTOB UHAMBHU1YaJIbHbBIX
3a1aHUI
JlaGopaTopHas Tembl mabopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
15 Teopus pyHKIHI OIIK-1 NunuBunyansnoe |[IpuMepHblil mepedyeHb
KOMILJIEKCHOTO MIEPEMEHHOTO 3a/laHue BAPUAHTOB MHIUBUIyaJIbHBIX
3aJaHUuN
JlaGopatopHas Tembl 1abopaToOpHBIX paboOT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
16 Psiipl ¢ KOMIUIEKCHBIMU OIIK-1 NunuBunyansHoe |IIpuMepHbIid mepedyeHb
YJIEHAaMU 3a/1aHue BapHaHTOB WHAMBHU1YaJIbHbIX
3alaHUI
Jlaboparopnas Tembl 1a00opaTopHBIX pabOT
pabota
TectupoBanue [IpumepHbIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
17 UnTerpaibHbie OIIK-1 NunuBunyansnoe |[IpuMepHblil mepedyeHb
npeobpazoBaHus 3a/1aHHe BAPUAHTOB MHIUBHIyaIbHBIX
3a1aHUI
JlaGopaTopHas Temsbl m1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHAIMOHHBIX
BOITPOCOB
18 Psanpl u unterpanel @ypee | OIIK-1 NupusunyansHoe |IIpuMepHBIil nepeyeHs
3a/1laHue BApUAHTOB MHIUBUTyaIbHBIX
3aJaHuN
Jlaboparopnas Temb! mabopaTopHBIX padoT
pabora
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX

BOITPOCOB
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19 Ipunoxenus OIIK-1 NupuBunyansHoe |[IpuMepHBIil nepeyeHb

npeobpa3zoBanus Jlamnaca 3a/laHue BapUAaHTOB UHAMBHU1YaJIbHbBIX

3a1aHUI

JlaGopaTopHas Tembl mabopaTopHBIX paboT

pabora

TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN

OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB

[xana oneHku cHOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeaeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS TIO

JAVCLUTLIINHE
®opmynupoBka TpeOOBaHUM K CTeIEHU C(HOPMUPOBAHHOCTH
Orenka bannet 33 OM IUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh YMETh BIIQ/ICTh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOU | HITH ()parMeHTApHBIC YMEHUH HITH HABBIKOB WJIN
CYMMBI 0aJTOB 3HAHUS JaCTHYHO (dbparmMeHTapHbBIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HABBIKOB
3 ot 60% 1o o011ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTENHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIHEIIHOEe, HO He
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJIoB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HABBIKOB
4 (xopor11o) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCHEUIHOE, HO yCHEUIHOE, HO
MaKCHUMaJbHOM OTJIETbHBIE coJieprKaIime coJIeprKaIue
CYMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICTbHBIE OT/ICTbHBIE
poOeIbl yMeHUe poOeITb
MPUMECHECHHE
HABBIKOB
5 (OTIIMYHO) >90% ot chopMUpOBaHHBIE | CHOPMUPOBAHHOE YCIENTHOE U
MaKCHMAaJIbHOW | CHCTEMaTHYECKHE YMCHHE CHUCTEMaTHYECKOE
CYMMBI 0aJUTOB 3HAHUS MIPUMCHCHHE
HABBIKOB

[ITkana KOMIJIEKCHON OLIEHKH C(POPMUPOBAHHOCTH KOMIIETEHIUI MpHuBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITUI

Orenka dopmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIHH

2 He nmeeT He0OXOIMMBIX TIPEICTABICHUN O POBEPSIEMOM MaTepHalie
(HEyAOBIETBOPUTENBHO) | UJIU
3HaTh Ha yPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNt. OOyyaronuiics 3HaeT
OCHOBHBIE NIPU3HAKU WM TEPMHUHBI U3y4aEMOTI'0 3JIEMEHTA COACPKAHMS, X
OTHECEHHOCTb K OIPE/ICTICHHON HayKe, OTPAaCIH WiIK 00BEKTaM, y3HAeT B
TEKCTaX, M300paKEHUAX WIHM CXeMaX U 3HAET, K KAKUM HCTOUYHUKAM HY>KHO
oOpararscs 111 0oJiee NeTATbHOTO €r0 YCBOSHUSI.
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3 3HaTh U YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOy4Jaronmxcs 3HaeT
(YIOBJIETBOPUTENHHO) |M3YUYEHHBIN 3JIEMEHT COACPKAHUS PENPOYKTUBHO: IPOU3BOIHHO
BOCITPOM3BOIUT CBOU 3HAHUS YCTHO, MUCbMEHHO UJIU B JIEMOHCTPUPYEMBIX
JIEUCTBUSAX.

4 (xoporo) 3HaTh, YMETh, BIAJCTh HAa AHAJUTHYECKOM YPOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS U OCOOEHHOCTH IS Pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (0TIMYHO) 3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10KA3aTEIbHO
BOCIIPOM3BOAMT CBOU 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
NEHCTBUAX, YUYUTHIBAS U YKa3bIBasl CBA3U U 3aBUCUMOCTU MEXIY 3TUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIIIMHBI, €T0
3HaYUMOCTb B COJIEP’KAHUN JUCLMUILINHBIL.

9.1.1. IlpuMepHBbIi NepeYeHb TECTOBbIX 3aaHUH

MHaMBuAayanbHbie 3aAaHus

BapuaHT 1

1. MarpHikl PapeHcTRO MaTpHLL. JIHHeHHEIe oMepallHH HaJ MATPHIIaMH. JIHHeHHa 1 KOMOHHALTHS MATPHIL
IIpHMep BBIMH CIIEHH 51 THHeHHOH KOMOHHAIHH. VMHOKeHHe MaTpHLL. IIpHMep YMHOXKeHHsI MaTpHIl. BHALI
MATPHII (HylleBasi, efHHHYHAs, JHATOHATLHAs, KBaIPaTHAs, TPey TaibHast, CTyTIeHdaTast).
TpaHCITOHHPOBAHH € MaTPHIL.

2. IIpapHmna JH((pepeHLHPOBAHH CYMMBL IIPOH3B€JeHHA H 4acTHOTo. IIpaBHIIO0 BbIHE CEHH: IT0CTOSAHHOTO
MHOKHTEIA 32 3HAK MPOH3BOJHOH. IIpHMepbL

3.  OcHOBHBIe TPHIOHOMeTpH'ecKHe () OpMYIIhI (0CHOBHOE TOKAECTBO, (JOpMyIILI AT JBOHHOTO apryMeHTa,
() OpMYTIBI ITOHHKeHHS CTelleHH, ()Op MyJIbI CIIOKEHHS TPHIOHOMETPHH eCKHX (PYHKITHH ¢ pazTHYHEIMH
apryMeHTaMH, (OpPMYIIBLI CBS3H paIHYHBIX TPHIOHOME TPHY e CKHX (hyHKITHH ).

4. TIHTerpHpOBaHHe TO0TapH()MIT e ckoil H 06paTHLIX TPHIOHOMEeTPHY eCKHX (JYHKITHE

2. W3 ofiinmx ypasnen#ii mpaMai 9 \
S B oa arctg=(+/3z)
[ 62— Ty—dz—2= im :
lz+Ty—2=-5=0 ey | ll'l(] +51‘]
NOIYy4YHUTEL ee KaHOHWYeckHe W MapaMeTpHyeckne ypasHenus. Onpeme-
TUTEL PACCTOSHEE OT HaYalla KOOD/IMHAT JI0 MPAMOi.
HafiTH YacTHbIe IIPOH3BOJHEIE ITEPBOTO [OPsIIKa
‘}.
I = f 2 d
Z = INnCos X
= - x(x2 —4x + 3)
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MHauBuayanbHbie 3a4aHus

BapuaHT 2

1. TloHsTHe IepecTaHOBKH H e€ HHBepcHH. UH 1o HHBepcHH. IToHATHE OIp elelTHTeN s KBaJpaTHOH MaTpHIILL
OrnpeaeTHTeTH 2-10 H 3-ro mopsaka ((opMyIIbI [aTy4eHHLIE [10 OIpeAeeHHI0). IIpHMepbI BEMHCTeHH
onpeaenHTeneH 2-ro H 3-To MOpsIIKOB.

2. TloHsATHE clo:KHOH (PYHKIHH. TeopeMa o MPOH3BOJHOH cTokKHOH (yHKIIHH. IIoHsTHE 06GpaTHOH (PYHKIIHH.
IToBemeHHe rpa)HKOR B3aHMHO 00 paTHLIX pyHKITHH. TeopeMa o IIPOH3R 0AHOH 00paTHOH (YHKITHH.
TaGEI1a IPOH3BOMHEIX CIIOKHBIX (YHKITHH. IIpHMepbL

3. Vbl NpH NapaLTeTbHbIX MPSAMBIX H ceKylTeH (BepTHKaIbHbIE, CMeKHbIE, OHOCTOPOHHHE,
COOTBeTCTReHHbIE). HakpecT NexalllHe YOIbI H HX CBOHCTBA.

4. Teopema UeGnnera. IToHsaTHe 06 HHTerpaiax, He BLIPaKalOIIHXCSA Yepe? SleMeHTapHbIe (YHKIHH

2. M1 ofiiux ypaBHeHMi TpAMOi

{22 —Gj+Tz—T=0 . 1 —coshz
| 5z — 15y +352—3=0 lim
z=+0] — cos4r

MOMYyYHTE €2 EAHOHHYEeCKHe W HapaMeTpHYecKHe YpabHeHHA (Jl'lpf‘;"{(‘—
JHTE PACCTORAHHE OT HaYala KOODOHHAT OO npﬁ:-mﬁ.

HaiiTH YacTHbIe IPOH3B OHEIE [IEPBOTO ITOPSIKa

1 :

- 1 xdx

2= (2% +5)) - ——ey (e
arcsiny/2x — y* ek

MHauBuayanbHbie 3aAaHus

BapuaHTt 3

1. MmuHoOpEI n-1 - ro MOPAIKA KBaAPAaTHOH MaTpPHLIBI 71- TO IIOpsAKa. AnreGpaH4eck e J1OMoIH eHHs
ATeMEHTOB KBapaTHOH MaTpHIBL @ OpMyIIhbI pazToKeHHs OMpeelHT el [0 CTPOKe HITH CTOJIOLIY.

IIpHBeE cTH MPHMep BBIMHCIIEHHs OMpeeTHTeA 4-T0 MopsAAKa ITyTEM pazTo:KeHHs 10 CTPOKe HITH CTAIGLTY.
OrnpeAeTHTeTb TPeYTaTbHOH MATPHIIBL

TaGrEI1a [P OH3B OHEIX 0CHOBHBIX (TIPOCTEHIIHX) ATeMeHTAPHBIX (JYHKITHH.

BrHcaHHBIe H LIEHT pajibHble YINILL 11X cCROHCTRA.

IHTerpHpORaHHE CTelleHeH TaHTeHca H KOTAHTeH ca

o

2. M1 obumx ypaBHenuii npaMoi

[ 62+ 2% —42+17=0 . 1 —cosdz
|92+ 3y —62—4=0 lim

=0 YT 127 —1

TOYYATE €6 KaHOHWYeCKHe W TMapaMeTpHYeckue ypasHeHus. Omnpeme-
TTUTH PACCTOAHNE OT HAYATA KOOPAWHAT OO MPAMOiL.

Ha¥TH 9acTHbIe IIPOH3E OJHEIE ITEPBOIo IMMOPAIKa

[

L]

. i .y -
z=+Insin3z-e ¥ — arcsin— j 0
VX x—D2(x+2)?
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MHauBuayanbHbie 3a4aHus

BapuaHT 4

1. IIpH3HAKH paBeHCTBa OIIpeIeNHTeNA Hyll0. JleMeHTapHbIe Ipeodpa3oBaHHs MATpHLL. CBoHCTRA
onpefenHTeneH. IIpHBeCTH IPHMep BEMHCIEHHS OMpeAeTHTeNs Iy TEM MMPHBEAeHHs 1eMeHTapHbBIMH
npeoGpaz0BaHHAMH K TPeyTaTLHOMY BHAY (He MeHee 4-T0 ITopANKa).

2.  OmHOCTOpPOHHHE I OH3BOAHBIE. I'eoMeTpHIeCKa A HIUTO CTPALTHA rpaHKa (JYHKITHH B OKPECTHOCTH TOUEK,
B KOTOPBIX ITp OH3BOJHAS He orpeeneHa. IIpHMephL

3. TloHsATHe 0 BROIYKILIX (pHIypax. IITomaas BEOTYKIOT0 4-X-yrolbHHKa. CBOHCTEA BITHCAHHOTO H
OIMHCAHHOIO 4 -X-YTOIIBEHHKA.

4. HHTerpHpoBaHHe HPPALIHOHATEHLIX (PYHKITHI MPH ITOMOITH TPHTOHOMET PHY eCKHX H [HI1ep0 i eCKHX
IOJCTAHOROK

2. W3 obuprx ypaBHe HUil 11pAMOit

L. d
32— 2y+32+23=0 . arcsin®(5/X)
gz +5=0 lim -
=l (_-—...T' A 1

NTYyHHTL €¢ EaHOHHYECKEHe N HapaMeTpHYeCKHe ypanHeHHA. o]'[p(‘}'lf‘—
JIHTE paCCTOAHHE OT Ha4alla KOODJAHHAT 10 HpHMOH.

HaiiTH 1acTHLIe TIPOH3BOHEIE TEPBOTO MOpAKa

3 % I dx
I L —_—
y=* sin 2 (x—2) 1)

2T e — 2
NELETE y z’ =

MHauBuayanbHbie 3aAaHus

BapuaHT 5

1. TIloHsTHe JTHHEHHOIO IIPOCTPAHCTRA (CBOHCTRA JTHHEHHEIX orlepalHi). OCHOBHEBIE [IPHMephI TIHHEeHHBIX
MPOCTPAHCTR ( 71-MepHOe apH()MeTHecKOoe IPOCTPAHCTR O, IIPOCTPAHCTBO MATPHI] OHOTO IOPSIKa,
MPOCTPAHCTEO HAMIPARIIEHHBLIX 0Tpe3koB). IToHATHe MHHeHHOH KoMOHHAIHH. IIpHBecTH MpHMephI
JIHHeHHBLIX KOMOHHAIRH. IToHATHE JTHHEHHOT 0 ITOATIPOCT PAHCTRA.

2. TIoHsATHE NPOH3BOJHOH GYHKIHH V = f(X) B ToUKe X,. MeXaHH1€eCKHEl CMBICT ITPOH3BOTHOH.
TeoMeTpH1eCKHET CMBICT [TPOH3BOJHOH. VpaBHeHHs KacaTellbHOH H HOPMATH K IpadHKy (yHKITHH
y = f(x) B Tome My (xq, o)

3. TloHsTHe yIa, ero rpagycHoH H pagHaHHOH Mepbl. OCHOBHBIE BHILI YITIOB (OCTPBI, IIPSMOH, TyTIOH,
Pa3BEPHYTLET).

4. HHTeIpHpOBaHHE CTelleHeH CHHyca H KOCHHYyca. I[pHMepbI

2. W3 ofmx ypaBHeHAI TTPAMOi

_[.r+:3;r;—z—-3=l.l Iin.l
(& —tgtdeg =1 20 2 + arctg 3z

NOIYYHTE €€ KaHOHHYeCKHe W NapaMeTPHYecKHe YV PDaBHeHH A,

r—tg 4z

HaiiTH 1acTHbIe IPOH3R OHEIE [IEPBOTO ITOPSIKa

o T B
z=In(z" —tg y) cos P jx(x—l)s
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MHauBuayanbHbie 3a4aHus

BapuaHT 6

1. TIloHsTHe THHeHHOH 2aBHCHMOCTH H He2aBHCHMOCTH 3JIEMEHTOB (BeKTOpPOR) JIMHEHHOT0 PO CTPaHCTRA.
IToHATHE CHCTEMbI THHEHHO He3aBHCHMBIX BEKTOPOB. OObsACHHTD, UTO 3HAMHT BbIPa3HTh BEKTOP Hepes3
JlaHHbIe BeKTOpbl. IToHATHe Ga3Hca THHEHHOTO IPOCTPAHCTBA. PasMepHO CTh JIHHEHHOT 0 IIPOCTPaHCTRA.
TToHSATHe KOOPAHHAT BeKTOpa B JJaHHOM 0 azHce.

2. JlorapHdmrrieckoe qH( QepeHiTp oBaHHe. [T ¢epeHIBpORaHHe [T0Ka3aTeILHO-CT elleHHOH (PYHKITHH.

JTH( ¢ epeHILIHpORaHHE HEABHO 3a[JaHHOH H (JYHKITHH 3aJaHHOH Map aMeT pHY eCKHMH YPaBHEHHSMH.

IIpaBHIEHBIE (PHIYPBI H MPaBHIbHbIE Tena. OcHOBHbIE CBOHCTRA.

4. HHTerpHpoBaHHe HPPALIHOHATEHLIX (YHKITHH MeT0J0M 3aMeHbI [lepeMeHHOH B clTydae, KOraa
MOALIHTErPaTbHOE BEIPAXKEHHE COAEPIKHT HeCKIIbKO KOpHeH OT 0JHOTO H TOTO ke JIHHeHHOTOo
BeIpa:xeHHA IIpHMep

el

2. W3 ofmwx ypaBHeHWH MpaMoi .) 3r _ 1
[22—dy+z2+3=0 ]'IITI =
2r—y—-52+2=0 \
L2r=y -0 4 In(1 + 9z)
NOAYYUTE e¢ KaHOHWHECKHe W NapaMeTpudeckue ypasxenns. Onpefe-
JNHTH PacCTOAHNE OT HaYalla KOOPANHAT JI0 MPAMOiL.
HaiiTH 9acTHbIe IIPOH3B OJHELIE [TEPR 00 ITOPSIKA
4
. ] T . 1 xdx
z= |arctg (2¥) — —| -arcsin— —_
y‘; }. x4 1

MHauBuayanbHbie 3aAaHus

BapuaHTt 7

1. TloHsTHe MHHOpA IIPOH3R AILHOH MAaTpHIILL IIOHATHE paHIra MaTpHLBL IIpHReCTH IPHMep OIIp eJler eHHsA
PaHra MarpHLIBI ITyT €M IPHB €A€HHS MAT PHLIbI 3TTEMEHT apHBIMH P e0 5pa30BaHHAMH K CTYTIEH-aTOMY BHAY.
ITonsATHe GasHcHoOro MHHOpa. HeoGxoqHMOe H JOCTaTOMHOE YCIOBHE JIHHEHH0H 3aBHCHMO CTH CHCTEMBI
BeKTOpOB. TeopeMa 0 §a3HCHOM MHHOpE H €€ CITeICTBHA

2. IIpocTeiHe MPHEMBI pacKpLITHA HeorpeAenéHHocTeH BHIa 0 - oo H oo — co. ClefIcTBHA BTOPOro
3aMedaTelbHOro Mpefena. PackpbITHe HeolpeAenéHHOCTH BHAa 1. IIpHMepbI.

3. PemeHHe KBaJpaTHOTO YPABHEHHS IPH HeOTPHLIAT elI-HOM JHCKPHMHHAHTe. I'padHK KBagpaTHIHOH
(yHKIBH Y = ax? + bx + c. OCHOBHEIe CBOHCTBA KBaApaTHIHOH ¢yHKITHH. KoopHHATEI BepIIHHEI
Mapa Gkl (TOMKH 3KCTPeMyMa KBaJpaTHIHOH (JYHKIIHH).

4. HHTerpHpOBaHHe HPPALIHOHATEHOH (YHKITHH, colep:KalleH KpapaTHLIH TPEXTUIeH [10]] 3HAKOM
KBajpaTHoro KopH:A. IIpuMep

2. M3 ofimux ypaBHeHUit NPAMOI NONYYATE KAHOHHYeCK e U MapaMeT-
pHHecKHe ; “ n].

-!—-rl' ‘?,:—.'::l'] =
{ 2 - j-r%r;._, 25 =0 r+0tg r —sSInT

arcsin®(5x)

HaiiTH YacTHbIe IPOH3B OHEIE [IEPBOTO ITOPSIKa

2= ar(‘tg H_—y j
"1—1zy

xdx
I 2 S
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MHauBuayanbHbie 3a4aHus

BapuaHT 8

1. TIloHsrHe oGparHoH MaTpHIBEL @ opMyTa UTsA HaX0XkK/ eHHs1 00paTHOH MaTpHIThL IIpHE ecTH IIpHMep
00paTHLIX MaTpPHII 2-T0 H 3-T0 [TOpsiIKa.

2. TlousrHe aH(depeHiHana. HeoGxonHmMoe H J0CTaTOUHOE YCIOBHE CYIIIeCTBOBAHHS JH( () epeHITHATIA.

IIpaBHTa BEMHCTIEHHA JH( () epeHIHana. TaGnHIa AH( epeHIHAaN0B. IIpHMeHeHHe AH(] () ep eHIFATa K

MPHOTHKEHHBIM BHIMHCT eHHAM

OCHOBHBIE JTHHHH B TPEYTQIIEHHKE (Me/IH aHbI, BEICOTBL THITOTEHY3bI).

4. HHTeIpHpOBaHHE MeTOXOM 3aMeHbI IlepeMeHHOH. IIPHBeCTH ITPHMepEI ¢ KOpPHeM H3 JTHHeHHOTO
BbIPAJKEHHS H C YKCITOHEHTOH I10]] 3HAKOM KBaJIpaTHOI 0 KOPH:

P’

2. W2 obimux ypaBHeHUI NpAMoil

cos(2z) —1

—0 lim ,
0 z=0 7 sin3z

NONyH9UThH €€ KaHOHHYEeCKHe W NapaMeTpHYecKkHe YpaBHEHN A,

HaliTH YacTHLIe [POH3E 0/IHEIE ITEPR OT0 MOPSIKA

WB+x2+x+1

o T ! r —3
z=¢%8%.\Jy—z° f ad

MHauBuayanbHbie 3aAaHus

BapuaHT 9

1. IIoHsTHA cOBMeCTHOH H olpenenéHHoH CIIAYV. IToHATHe MaTPHIILI CHeTeMbI. MaTpHuHas 3armcsE CJIAY.

Perrentie ormp efenéHHLIX COBMECTHBIX CHCTEM MATPHYHEIM MeToZoM H MeToqoM Kpamepa. IIpueecTH

MPHMep pellieHHs CHCTeMbI ABYX YPaBHEHHH ¢ ABYM:A HEH3B € CTHBIMH.

Teopembl o MpeAenax. [ToHATHe HeolpeAeEHHO cTH. BHABLI HeonpeaenéHHocTeH. ITpocTeHiiHe MPHEMbI

PacKpbITH:A HeollpeAenéHHocTeld BHAa 0 /0 H oo foo.

3. BrmcaHHas H OITHCAHHAs OKPY;KHOCTH. P OpMyIIBI 4715 PaJHyca BIIHCAHHOH H OMHCAHHOH OKPYIKHOCTH.
ITeHTp BIIHCAHHOH H OIMTHCAHHOH OKPYKHO CTH.

4. PexyppeHTHas (opMyIa Jisi HHTETPATIOB, COAEPKAIIHE CyMMy HITH pa3HOCTh KBaJPaToB B 3HAMEHATENe.

[

IIpumep
2. s ofimmmx ypaBREAWI TPA MO
g
{?‘f‘—y—-—%:—lzﬂ ]in—l I—CObI.I
r+y+2+10=10 : 3F
v 2501 — /522 + 1
NOIYYUTL €8 KaHOHMYecKMe M napaMmerpudeckue ypasnenns. Onpepe- .
NHTHL PACCTOAHEE OT HaYalla KOOPAHHAT JI0 IPAMOii.
HafiTH YacTHbIe IIPOH3BOJHEIE ITEPBOTO IOPsIIKa
,T—Y dx
z = arccos x(x —1)3

v G
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10.

MHauBuayanbHbie 3a4aHus

BapuaHTt 10

1. Teopema KpoHekepa-KarerumH (HeoGxopMoe H JOCTaTOYHOE YCIOBHE COBMecTHOCTH CJIAY). CrecTBHA
0 KormH4YecTBe pelteHH CIIAV (HecoBMecTHasl CHCTeMa, COBMeCTHAA H ollpe/elléHHasA CHCTeMa,
COBMeCTHas1 H Heollpe/eléHHasi CHCTeMa). YQToBHe OMp eeNEHHOCTH CHCTeMbL B KOTOPOH MHCIO
YPaBHEHHH COBIAJIaeT C YH CJIOM HeH3BeCTHBIX.

2. TloBTopHoe JH( (epeHIHpoRaHHE. IIpOH3BOAHBIE H AH( ()ep eHIHAILI BLICITHX [TOPSAKOR. IIpHMephI
BbIMH CTIEHHs IIPOH3BOHOH H AH() () epeHIHANa 1-To nopsAgka. @opmyiia Tefinopa

3. OcHoBHBIe Tena (IHPaMH/LI, KOHY ¢, [TaparLielerHiie], ap, KPyToBoH IRUHHIP) H HX 00bEMEI. TLnoma H
TIOBEPXHOCTH OCHOBHBIX TeJL.

4. IIHTeIpHpPOBAHHE METOOM I10 HacTAM B CITydae LHKITHIe CKHX (KPYTOBBIX) HHTerpanoB. IIpHMephl

2. W2 ofunmx ypaBHeHHI MpsMoil

[B3z+4y+32+1=0 limctg 5z - arcsin7x
|20 —4y—2:44=0 =20 =

NOIYYUTE €€ KaHOHHYeCKHE W NapaMeTpHYeCcKEHe YpaBHEHHA. UHE)(’H{‘—
JUTh PACCTOAHHE OT HaYalla KOOPAHHAT M0 T[DS{MOI:"J,

HaiiTH YacTHbIe IPOH3E OHEIE [IEPBOTO ITOPSIKa

Y ; {
,?:(2—.T+JJ'y]1-Sll]ﬁ j et
\/J_‘ x3 — 10x? + 25x

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

1 cemectp
Jluneiinas anreOpa U aHAIUTUYECKAst TEOMETPUS

1.

Martpunpl. PaBernctBo matpuil. JInHeitHbie onepanuu HaJ MaTpuliamu. JInHelHas KoMOMHALIHS
matpull. [Ipumep BbBIUMCIEHHS JUHEHHOW KOMOMHauuu. YMHOXeHue Mmarpul. [Ipumep
YMHOXX€HUSI MaTtpul. Bunsl martpuin (HyleBas, eIMHUYHAs, AUAaroHalbHas, KBaJgpaTHasd,
TpeyroyibHasi, cTyneHyaras). TpaHCIOHUPOBaHUE MAaTPHIL.

. Ilonsatue nepecranoBku U €€ uaBepcun. Yucno nuBepcuid. [loHsTre onpenenurenns KBagpaTHON

maTpuipl. Onpegenurenu 2-ro ¥ 3-ro nopsaka (popMysabl MONTyYEHHBIE 110 ONPEAEICHUIO).
ITprMepsl BbIYKMCIEHUS ONIpEAEIUTENEN 2-r0 U 3-r0 NOPSAIKOB.

. MI/IHOpBI n-1 -ro nopsiika KBaHpaTHOﬁ MaTpHllbl n- I'0 NOpAAKaA. Aﬂre6pa1/1quKI/Ie JOIIOJITHCHU A

3JEMEHTOB KBaApaTHOW MaTpulbl. DopMyJbl pa3ioKEeHUs ONPENEIUTEN 110 CTPOKE HIU
cron6uy. [IpuBectu npumep BBIYMCICHUS ONpEAeNnTeNs 4-ro MOopAaKa MyTEM Pas3JIoKeHUs 110
CTpOKE WM cToa01y. OnpeaenuTenb TPeyroiabHON MaTPUIBL.

[Ipu3Haku paBeHCTBA ONpEJENUTENs] HYJII0. DJIeMEHTapHble MpeoOpa3oBaHUs MaTPHILI.
CaoiicTBa onpenenuteneid. [IpuBecty npuMep BBIUMCIEHUS ONPEICTUTENS IyTEM IPUBEACHUS
AJIEMEHTAPHBIMH [TPE0OPa30BAHUSAMU K TPEYTOJIbHOMY BUAY (HE MEHEe 4-T0 MOPSIKaA).

. [loHsiTHE NTUHEHHOTO MPOCTPAHCTBA (CBOWCTBA JIMHEHHBIX onepanuii). OCHOBHbIE IPUMEPHI

JUHEHHBIX MPOCTPAHCTB ( n-MepHOe apudmeTHIecKoe IPOCTPAHCTBO, TPOCTPAHCTBO MATPHIL
OJIHOTO TIOPSAJKA, IPOCTPAHCTBO HAMPABICHHBIX OTPe3KoB). [loHATHE NHHEIHOW KOMOMHAIUY.
[TpuBecTu npuMepbl TUHEHHBIX KoMOUHaIWi. [ToHATHE TUHEIHOTO MOANIPOCTPAHCTBA.
[TonsiTue MUHENHOW 3aBUCUMOCTH M HE3aBHCHUMOCTH 3JIEMEHTOB (BEKTOPOB) JIMHEHHOTO
npoctpaHcTBa. [loHsATHE cHCTEMBI IMHEWHO HE3aBUCUMBIX BEKTOPOB. OOBIACHUTH, YTO 3HAYUT
BBIPA3UTh BEKTOp uepe3 AaHHbIE BeKTOpHl. [loHsATHEe 0a3uca NTUHEWHOTO MPOCTPAHCTBA.
PasmepHocTh MHHEHHOTO IpocTpaHcTBa. [IoHATHE KOOPAMHAT BEKTOpa B JaHHOM Oa3uce.

. IlonsaTue MHUHOpa HpOI/I3BOJ'ILHOI71 MaTpHUIBbI. IlonsTue paHTra MaTpHUIbI. HpI/IBCCTI/I npumMep

ompeJeJeHusl paHra MaTpUIbl NYTEM MNPHUBEICHUS MAaTPHULBl 3JIEMEHTApHBIMHU
npeoOpa3oBaHUsAMHU K cTyneHyaTomy Bupy. Ilonstue 6azucHoro muHopa. Heobxogumoe u
JIOCTATOYHOE YCJIOBHE JUHEHHON 3aBUCUMOCTU CHUCTEMbI BEKTOpPOB. Teopema o 0a3ucHOM
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MHHOPE U €€ CIEJCTBUS.

. [louatue obpaTHOi MaTpuubl. PopMyna AIs HAXO0XKJICHUs oOpaTHOW MaTpuubl. [IpuBectn

npuMep 0OpaTHBIX MATPHI] 2-TO U 3-T0 MOPSIKA.

. llonsitua cosmectHoit u onpenenéuHon CIIAY. Ilonsitue mMaTpuipl cuctemMbl. MaTpuuHas

3anuch CJIAY. Penienue onpenenéHHbIX COBMECTHBIX CUCTEM MAaTPUYHBIM METOJIOM U METOJIOM
Kpawmepa. [IpuBectu npumep pelieHus: CUCTEMBI IByX YPaBHEHHI ¢ ABYMsI HEU3BECTHBIMHU.
Teopema Kponekepa-Kanennu (Heo6xonumoe u goctatounoe yciaoBue copmectHoctu CIIAY).
CnenctBus o konmuyectBe pemenuit CJIAY (HecoBMecTHas cucTemMa, COBMECTHAas M
omnpeae¢HHas CUCTEMa, COBMECTHAsI M HEeOolpeaeaEHHasi cucTemMa). Y CIIOBUE OTNPEACIIEHHOCTH
CUCTEMBI, B KOTOPOH YHMCIIO YPaBHEHUN COBMA/IA€T C YUCIOM HEU3BECTHBIX.

Meton I'aycca pemenus npousBoiabHoi CJIAY. IlpuBectu npumep pemeHusi COBMECTHOU
Heonpenenénnot CJIAY. Ilousitue omnoponnoit CJIAY. IlpuBecTtn npumep pelieHHs
onHopoaHnou CJIAY u3 3-X ypaBHEHUU ¢ 3-MsS HEU3BECTHBIMH M 2-X YpPaBHEHUU C 2-Ms
HEU3BECTHBIMH.

[TonsiTue reomMeTpHUYECKOT0 BEKTOpa (HampaBJIEHHOTO OTpPE3Ka Ha MJIOCKOCTH U B
npoctpaHncTBe). PaBeHcTBO BekTOpoB. [IpaBuia cinoxkeHns reoMeTpruIecKuX BeKTOpoB. [lonsaTre
KOJUIMHEAPHOCTH M KOMILIAaHApPHOCTH BEKTOpOB. CoOHampaBiIEHHBbIE M MPOTUBOIOIOKHO
HalpaBJICHHbIE BEKTOPbl YMHOXXEHHUE T'€OMETPHUYECKOTO0 BEKTOpa Ha 4YHUCIO. YCIOBHUE
KOJUTMHEAPHOCTH BEKTOpOB. [loHATHE MOAYNsI T€OMETPHUUECKOro BEKTOpA.

[TousitTue Ga3wca Ha MPAMOM, HAa MJIOCKOCTH W B MPOCTPAHCTBE. YCIOBUE JMHEHHOU
HE3aBUCHMOCTH Ha IpPsIMOH, Ha MJIOCKOCTU U B MpocTpaHcTBe. OOBICHUTD, TOUEMY JIMHEHHO
3aBHCHUMBI: HYJIEBOW BEKTOD, /Ba KOJUIMHEAPHBIX BEKTOpa, TPU KOMIUIAHAPHBIX BEKTOpA.
[Tonstue nexapropa 6a3uca. JlekapToBa npsmoyroiabHas cucteMa koopauHat. [lorstue opta
BEKTOpAa U HANpaBJSIOMUX KOCHUHYCOB. 3ajJaya O pPa3ji0OKEHUHU BEKTopa mo 0Oasucy
(reoMeTpUYEeCKOe W aHATUTUYECKOE PEIICHUE).

JlelicTBUs C BEKTOpaMu, 3aIaHHBIMU KoopauHatamu. [loHsaTre paaunyc-BekTopa Touku. [lonarue
KoopauHaT Touku. OrnpeaeneHue KOOpJAuHAT BEKTOpa 10 KOOpAUHATAM HavyaJbHOW M KOHEUHOM
TOYeK. 3ajaya o JeJIeHUH OTpe3Ka B 3aJJaHHOM OTHoIIeHuH. KoopmHaThl cepeuHbl OTpe3Ka.
Omnpenenenue opra OMCCEKTPUCHI yTiIa TPEYToJIbHUKA.

[TonsiTHe CKalsIpHOrO MPOU3BEIEHUS BEKTOPOB U €BKJIM0BA MpocTpaHcTBa. [lonsaTue Momyns
BEKTOpPA B €BKJIUJOBOM mpocTpaHcTBe. [loHATHE OpTOroHanbHOCTH BeKTOpoB. IloHsTHE yria
MEXJly BEKTOpaMu B €BKJIUIOBOM IpocTpaHcTBe. [loHsTHE OpTOHOpMHUpOBAaHHOrO 0Oa3uca.
ITepexon ot ogHOTO 6a3uca K Apyromy (MaTpuiia nepexoaa).

CkansgpHoe NpOoU3BEeICHNE Tr€OMETPUUECKUX BEKTOPOB U e€ro cBoicTBa. [loHATHE mpoeKkuuun
BEKTOpa Ha BEKTOp M OoCh. CBOMCTBA MpoeKUui. BpruncieHne CKaJsipHOTO MPOU3BEIAECHUSA
BEKTOPOB, 3aJaHHBIX KoopAuHaTamMu. OCHOBHBIE NMPUIOKEHUS CKaJISIPHOTO MPOU3BEICHUS
(ompeneneHue MPOEKUUH, YTJIOB, NJIUH, KPUTEPUH MNEPHEHAUKYIIPHOCTU BEKTOPOB).
Paccrosinne Mexnay ToYKamu.

BekTopHoe nmpou3BeeHHEe TeOMETPUUYECKUX BEKTOPOB U €ro cBoilcTBa. [loHsATHE mpaBoi u
JeBOM TPOWKU BEKTOPOB. BblunciieHHEe BEKTOPHOTO NMPOU3BEICHUS BEKTOPOB, 3aJaHHBIX
KoopauHatamMu. OCHOBHBIE TPUIIOKEHUS BEKTOPHOTO MPOU3BEACHUS (ONpeaeeHre Tuonanei u
BBICOT T€OMETPUYECKUX (PUTYP, MOMEHT CHJIBI).

CMelaHHOE MPOU3BEICHNE N'€OMETPUUECKUX BEKTOPOB U €ro cBolcTBa. Kputepuil nmpaBoi u
JeBOI TPOMKH BEKTOPOB. BhluncieHHEe CMENIaHHOTO MPOU3BEACHUSI BEKTOPOB, 3aJaHHBIX
koopauHaTamMu. OCHOBHBIE MPUIIOKEHHUS CMEIIaHHOTO IPOU3BeieHus (onpezeneHue 00bEMOB 1
BBICOT T€OMETPUUYECKUX TEJ, YCIOBUE KOMIIAHAPHOCTH BEKTOPOB).

Jluneiinpie peoOpazoBanus (omepatopsl). MaTtpuna auHelHOro omneparopa. CoOCTBEHHBIE
YucyIa U COOCTBEHHBIE BEKTOPHI, UX CBOMCTBA (0 CYIIECTBOBAHUH OPTOHOPMHUPOBAHHOTO Oa3mca
13 COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OTIEpaTOpa ¢ CAMMETPHUYHON MaTPHIICH ).

Jluneiinpie u kBagpaTuunbie ¢popmbl. Kanonndeckas gopma kBagpatudHoi Gopmsel (B BHaE
JTUHEWHOW KOMOWHAIIMKM KBaJpaToOB mMepeMeHHbIx). [IpuBenenne kBaapaTudyHOW (OPMBI K
KaHOHHMYECKOMY BHU]Y.

CriocoObl 3aaHus MPSMOW Ha IUIOCKOCTH (00Iee ypaBHEHHE NPSIMON, KAHOHHUYECKOE
ypaBHEHHE, ypaBHEHUE MPSAMON MPOXOAsIIei yepe3 ABe 3a/laHHble TOUKH, MapaMeTpuuecKue
ypaBHEHHUS, ypaBHEHUE MPAMOM B OTPE3Kax, ypaBHEHHE MPSIMOM € YIIIOBBIM KO3 PUIIEHTOM).
3anauya 00 ypaBHEHUH MeEJUaHbI, BBICOTHI U OHUCCEKTPHUCHI TPEYTOJIbHUKA C 3aJaHHBIMU
KOOpJMHAaTaMU BepIIMH. B3amMHOe pacmojoXeHHe MPSIMBIX Ha IMJIOCKOCTU (YCIOBHUS
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napajuieIbHOCTH U MEePHEeHANKYIAPHOCTH, YTOJI MEXAY MPSIMBIMH, PACCTOSHHE OT TOUYKU J0
npsiMoit). Touka mepecedeHus MpsMBIX. 3a1a4a O MPOCKIIMK TOUYKHU Ha TPSIMYIO.

CnocoObl 3a/1aHus TIOCKOCTH B MPOCTpaHCTBE (00Iee ypaBHEHHE IUIOCKOCTH, YPaBHEHUE
IJIOCKOCTH MPOXOJAIIEH Yepe3 TPH 3aJlaHHbIC TOYKH, YPAaBHEHUE NMPSIMON MPOXOAAIIEH uepes
JIB€ TOYKU MapajijieIbHO BEKTOPY, YpaBHEHHUE INIOCKOCTH B oTpe3kax). MccnenoBanue obmiero
ypaBHEHUS IJIOCKOCTH. [locTpoeHne miI0CKOCTEeM!.

B3anmHoe pacnosioxkeHue NIO0CKOCTEeH B MpOCTpaHCTBE (YCIOBUSA MapalieIbHOCTU U
NEPIEHIUKYISPHOCTH, YTOJ MEXTY IIIOCKOCTAMHU, PACCTOSIHIE OT TOUKH /10 TNIOCKOCTH).
CrniocoOwl 3ajaHus MPSIMOW B MpOCTpaHCTBE (00mME ypaBHEHUS MPSIMOUW, KAHOHUUYECKHUE
ypaBHEHHUsI, ypaBHEHHUsI PSAMOU MPOXOASIIeH uepe3 qBe 3alaHHbIe TOUKH, apaMeTpHUUecKue
ypaBHeHus). Ilepexon oT oOmuUX ypaBHEHUNH K KAHOHWYECKHUM. Touka mepecedeHus: TpEX
IIJIOCKOCTEM.

B3aumHoe pacmonioxkeHHe MOPsIMBIX B HpOCTpaHCTBE (yCJIOBHSA MHapaliebHOCTH U
NEePHEHANKYISIPHOCTH, YIOJ MEXKIY MPSAMBIMH, PACCTOSIHME OT TOYKHU 0 MPSIMOil, pacCTOSIHUE
MeX/1y MapaieIbHbIMU IPSIMBIMHU, PACCTOSHUE MEXK/1Y CKPEIIMBAIOIIUMUCS MPSIMBIMU).
B3anmHoOe pacnonoxkeHrue NpsMbIX M MIOCKOCTEW B MPOCTPAHCTBE. YTOJ MEXAY NPSIMOU U
IJIOCKOCTHI0. TOUKa nmepeceyeHurs NpsiMOM U MIIOCKOCTH. 3a/ladya O MPOEKIIMU TOYKU Ha MPSIMYIO.
3anaya 0 MPOEKIMU TOYKU Ha MIIOCKOCTb.

KpuBbie BToporo nopsiaka (onpeaeneHust 3JIIumnca, Tunepoossl 1 napadoiibl, X KAaHOHUYECKHE
ypaBHenus). [lomyocu smmunca u runep6oabl. CBsA3b KOOPAWHAT (POKYCOB U MOTYyOCEH.
DKCIEHTPUCUTET. JJUpeKTprChl. ACUMITOTHI THIIEPOOITHI.

YpaBHEeHHE IMHHUU B JIEKapTOBOHW cucTeMe kKoopauHaT. OOmee ypaBHEHHE KPUBOU 2-TO
nopsiika. Onpenenenue Tuna KpuBoi 2-ro nopsiaka. [IpuBenenue o01mero ypaBHeHUsSI KPUBOM 2-
ro MOpsAaKa K KAHOHUYECKOMY BUJLY.

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

YpaBHEHUE MOBEPXHOCTU B JEKApTOBOW cucteMe KoopauHat. [ToBepxHOCTH 2-rO mopsaka
(UUIHHAPHI, JUTATICOUIBI, Tapaboaou b, TUIEpO0Ion b, KOHYCHI). CedeHus MOBEPXHOCTEN 2-
r'0 MOPAJKAa IIOCKOCTSIMU, MapalIeIbHBIMU KOOPAUHATHBIM IIJIOCKOCTSIM.

Brenenue B MaTeMatuueckuii ananms, uddepeHmanbHOe HCUUCTICHHE.

1.

[TonsiTne GpyHKIIMU OAHON TEpeMEHHOU (3aBUcCHUMas repemMeHnHas, aprymeHT, OO®d, obnacth
3HaYeHHH, TpaduK QYHKINHN). AHATUTHYECKUNA crioco0 3amanusa. KycouHno — ajnemMeHTapHbIe
(ckneennsie) ¢yHknmuu. OcHOBHBIE (TpocTeilimue) snemMeHTapHbie GyHKuuu. [Ipumep
BBIYUCIICHUS 3HAYCHUST (PYHKIIUH.

. DnemeHTapHOe uccienoBanue GpyHku (001acTh onpeaeaeHus, Hyau GyHKINH, TPOMEKYTKH

3HAKOTOCTOSIHCTBA, YeTHOCTh, HEYETHOCTh U MEPUOANYHOCTD). [IpocTeiine npeodpazoBaHus
rpadukoB. [lonsatue orpannuenHoi pyHknuu. [Torsitne MoHOTOHHOCTH dyHKIMH. [IpuMepsI.

. OYHKIHMH HECKOJBKHUX MepeMEeHHbIX. OKPECTHOCTH U 00JACTH B N- MEPHOM apU(PMETHIECKOM

npoctpancTBe. OKPECTHOCTh OCCKOHEYHO yaaléHHOW Touku. [loHATHE MPOKOJIOTOM
OKpecTHOCTH Toukd. OmpeneneHue npeaena Ha si3bIKe OKPECTHOCTEH.

3ajlaHue OKPECTHOCTEW Ha MPSIMOW MPU MOMOIIM HEPABEHCTB ¢ MoayjeM. OmnpeneneHue
npenena GYHKIIMA OJTHOM NMEpEeMEHHON Ha s3bIKe €-0 B 4-X ciydasx. [IpuBectu mpumep Ha
JTIOKA3aTeJIbCTBO U FEOMETPUUECKYIO MILTIOCTpaluio npeaena ¢yHkuuu. [IpenenbHbie 3HaueHus
MPOCTEUIINX JJIEMEHTApPHBIX (QYHKIMKA (CTEMEHHOM, MOKa3aTeabHOU, JorapuMUUECKOMH,
TPUTOHOMETPUUECKUX, OOPAaTHBIX TPUTOHOMETPUUECKHX).

. [loHsiTne HEmpepbHIBHOCTH (YyHKUMH (ONpeeeHUs HENPEPIBHOCTH Ha S3BIKE €-0, HA SI3BIKE

MpeaesioB U Ha s3bike mpupanieHuii). [lonstue npupamenus GyHkiuu. J[oka3zaTeabCTBO
HENPEPHIBHOCTU (QYHKIUUX B TOuke. Vcrmonb3oBaHHEe HENPEPBIBHOCTH MPU BBIYMCICHUU
npenaenoB. [IpuBectu nmpuMep BhIUKCIEHUS Mpeesia HEMPEPbIBHON QYHKIUU. Y TBEpKACHHUE O
HENPEPBIBHOCTH AJIEMEHTapHbIX QyHKIMHA. ['eoMmeTprueckas nutoctpanus rpaduka QyHKINH B
OKPECTHOCTH TOUYEK pa3pbiBa MEPBOTO U BTOPOTO poja. Teopembl 0 HEMPEPhIBHBIX (PYHKITHIX.

. OgHocTtopoHHHe mpenensl. McciaegoBaHue (QyHKIHUM Ha HENPEPHIBHOCTH (yCIOBHUE

HenpepsiBHOCTH). Knaccudukanus Touek paspeiBa GyHkiuu. [IpuBectn mpumepsl ¢
JIEMEHTApPHBIMH M KYCOYHO-3JIEMEHTAapHBIMU QyHKHusAMH. [IpuBectn mnpumep
HECYIIECTBYIOIIETO IpeJiesia BCICACTBAE HEPABEHCTBA OJHOCTOPOHHHX IPEIEIIOB.
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. ITonsiTue umcioBOW mocienoBaTelbHOCTH. OnpenesaeHue mpeaesia Mocie0BaTEIbHOCTH.

Btopoii 3ameuartenbHbiil nipenen. [loHsiTHE MOHOTOHHOW MOCIE€AOBATEIbHOCTH, MOHSITHE
OTrpaHUUYEHHOW mociaenoBaTenbHocTU. Teopema Beliepmrpacca o mnpenene
MOCIEI0BATENLHOCTH.

. [lonstue 6eckoHeuno manoil. CBoiicTBa OeckoHEUHO MaJbiX. CpaBHEHHE OECKOHEYHO MaJIbIX.

OxBHUBaJleHTHbIe OeckoHeuHO Mainbie. [lopsaok mamnoctu u riaaBHas vacTh. [loHsATHE
orpaHuueHHOW ¢GyHKHuUH. Teopema O mpeaesiae MPOU3BEICHUS OECKOHEYHO MaJiol Ha
orpann4eHHyo. [IepBbIil 3aMedaTenbHbIA PEAeT U €ro CIEACTBHUS.

. llenmouka sKBUBaJIECHTHBIX OECKOHEUHO MaJIbIX (ABa ciyyas: mpu X ctpemsuiemcsa K 0 ¥ mpu x

cTpemsiieMmcs K a). Teopema 0 IPUMEHEHUH 3KBUBAJEHTHOCTU MPU BBHIYUCICHUU MPEIEIIOB.
[TpuBecTu npuMepbl MPUMEHEHUS LIETIOUYKHU MPY BBIUHUCICHUH MTPEIETIOB.

[TonsTue O6eckoHeyHo Oousbmoil. CpaBHEHHWE OECKOHEYHO OOJBIINX. DKBUBAJICHTHBIC
o6eckoneuno Oouspimue. [lopsmok pocta u rinaBHas dyactb. CBOHCTBa OECKOHEUHO OOJIBIINX.
[Ipumepsl PKBUBAJICHTHOCTH JUHEWHONW KOMOWHAIIMM CTENEHHBIX (PYHKIUH ciaraeMoMy C
HauOOoJbILIEH CTENEHbIO.

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

[IpocTeiimme npuémbl packpbIThs HeomnpeaeaeHHocTe Buaa 0o u co-0o. ClaeacTBUsI BTOPOTO
3amMevaTeNbHOro npejaena. PackpbiTue Heonpenea€éHHOCTH Bua 1oo . [Ipumepsl.

[Tonstue npousBonuHoi ¢pyHkuu y = f (x) B Touke x0. MexaHH4EeCKHil CMBICII TPOU3BOTHOM.
['eomeTpuvecknii CMBICT MPOU3BOAHONW. YpaBHEHHUs KacaTeJbHOW W HOpMalu K rpaduky
¢bynkumn y = f (x) B Touke M0(x0,y0).

Tabnuira mpou3BOIHBIX OCHOBHBIX (ITPOCTEUIITNX ) SJIEMEHTAPHBIX (YHKITHA.

[IpaBuna auddepeHurpoBaHUs CyMMBbI, IpOU3BEAEeHHUS U yacTHOro. [IpaBuno BbIHEceHUS
MOCTOSIHHOTO MHOXHUTENIA 3a 3HAK MPOU3BOAHOM. [Ipumepsr.

[TonsiTue cnoxkaon GyHkimu. Teopema o0 MPOU3BOIHOM CiioKHOM (yHKIHH. [loHsTHE 0OpaTHOM
¢byukmuu. [loBenenune rpadukoB B3auMHO 00paTHBIX (PyHKImil. Teopema o MpoOW3BOIHOM
obpatHo#t ¢pyHKIMH. TabiHIa MPON3BOIHBIX CIOKHBIX QYHKINN. [Tprumepsr.

OnHoctopoHHHEe mpous3BoAHble. ['eomeTrpuyeckas uinocTpauus rpadpuka GyHKIUH B
OKPECTHOCTH TOYEK, B KOTOPBHIX IPOM3BOIHAS HE onpeneneHa. [Ipumeps.

Jlorapudpmuueckoe auddepennuposanue. duddepernupoBanue mokazaTeabHO-CTECIICHHON
¢bynkumn. uddepennrpoBanne HeSIBHO 3aJaHHON U MMTApaMETPUICSCKU 3aIaHHON (DYHKITHH.
[Tonstue auddepennuana. Heobxommmoe M J0CTATOYHOE YCIOBHE CYIIECTBOBAHHSA
nuddepennuana. [lpaBuna Beruuciaenus auddepennmana. Tadbnauma auddepeHnnanos.
[Ipumenenue muddepennnana Kk MPUOIMIKEHHBIM BBIYUCICHUSM.

[ToBTopHOoe muddepenunpoBanue. [IpousBoanbie u nuddepeHnnanbl BHICIINX TOPSIIKOB.
[Tpumeps! BeIUUCICHUS TPOU3BOAHON U Auddepennnana n-ro nopsaka. @opmyna Teitmopa.
OcHoBHbIe TeopeMbl auddepenimanbaoro ucurcienus (Oepma, Poms, Jlarpamka u Komm).
[TpaBuno Jlonuransa packpsiTis HeonpeaeneHHocTen. [Ipumepsl.

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

[TonsaTue o BIMYKI0M U BOTHYTOU (yHKIMU. KpuTepuun BRIMYKIOCTH U BOrHYTOCTH. [loHATHE
Touek nepernda. Heobxoammoe u 10CTaTOYHOE YCIOBUS CYIIECTBOBAaHUS TOUKH Tepernoa.
[lonsiTue acuMNOTOTH JUHUMU HaA IJIOCKOCTH M rpaduka ¢yHkuuu. MccimemoBaHue
ACUMITOTHYECKOr0o moBeJeHUs (GyHkuuu. BeprukanbHble acuMnToThl. HakioHHble U
rOpU30HTaJIbHbIE ACUMITOTHI. BbluncieHue yrioBoro kosdgduuueHta u cBoOOJHOTO
kod(ddunuenta acumntotel. [Ipumepsl. ['padudueckas unmocTpamus moBeaeHus rpaduka
byHKIIMH BOJW3W aCHUMIMTOTHI.

Cxema MmoHoro uccienoBanus (pyHKIMU oiHOM iepemeHHoi. [Ipumep.

[ToHsiTHE YaCTHBIX MPOU3BOAHBIX (PYHKIIMU HECKOIbKHUX MepeMeHHBIX. [loHsTHE rpagneHTa u
MPOU3BOJAHON MO HANIPABJICHUIO. Y PaBHEHUE KacaTeIbHOW INIOCKOCTH U HOpMaiu. [Ipumepsr.
[Tonsarue muddepennuana GyHKIUM HECKOJIBKUX MepeMeHHbIX. [Ipumenenue auddepenuana
K NpUOIMKEHHBIM BeIuucieHusaM. [Tpumep.

[Ipenen ¢pynkuuu AByX nepemeHHbIX. HenpepriBHOCTh PyHKIIMU NBYX nepeMeHHbIX. [Ipumep
BBIUHCIICHUS TIpeliesia HenpepblBHOW GyHKuuu. [Ipumep packpbiTus HeonpenenéHHOCTH.
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31.

YTBepKACHHE O HE3aBUCUMOCTH TIpeliesia OT crocoda IBIKEHHS M0 okpecTHocTH. [Ipumep
JI0Ka3aTeIbCTBa HECYIIECTBOBAHUS TIpeiea.

HuddepennupoBanue CIOKHBIX (YyHKIIUNA HECKOJbKHX NepeMeHHbIX. [luddepenmnupoBanme
HESIBHO 33JIaHHBIX (YHKIIUH.

[TonsTue sxcTpeMyMa (PYHKIIMHM IBYX MEepeMEeHHBIX. HeoOXoaumoe u 10CTaTOYHOE YCIOBHS
IKCTpEMyMa.

Heonpenenéunsiii nHTErpa

1.
2.

3.

O

10.
1.

12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.

[TonsiTre mepBOOOpa3HO M HEOMPEIEIEHHOTO HHTETpaa.

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

Tabnuma naterpanos. [Ipumep nHTErpupOBaHUS TUHEHHOW KOMOWHAIIUYA CTENIEHHBIX (YHKIHI
C TIOJIO’KUTEJIbHBIMU, OTPULIATEIbHBIMY, LIETBIMUA U APOOHBIMH CTENICHSIMHU.

OcHOBHBIE TPUEMBI UHTETPUPOBAHMSI 110 TAOIHIIEC (PUBECTH TPUMEPHI).

. UHTerpupoBanue MeToAOM moABEeACHUS (GYHKOHH Toa 3HaK nuddepeHmnuana.

[IpuBecTu npuMepsI ¢ MOABEIEHUEM MOCTOSIHHON (QYHKITUH.

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

IIPUMEPHI C IOJIBEICHUEM CTEIIEHHOW (PyHKIINU.

. UnTerpupoBanue metonoM mnoasefeHus GpyHKuuu noj 3Hak nuddepenuunana. [Ipusectu

MIPUMEPHI C OJIBEICHUEM TPUTOHOMETPHUUECKHX U MOKA3aTeNbHbIX (QyHKIUH.

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

MIPOM3BEICHNEM OJTMHOMA U TIOKAa3aTEIbHON WM TPUTOHOMETPUYECKON (PYHKIIHU.

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

MPOU3BEICHUEM TOJMHOMA M JIOTAapU(PMUYECKON WM OOpaTHON TPHUTOHOMETPUUECKOM
GyHKIHH.

HuTerpupoBanue METOJOM IO YaCTSIM B Cllydae HUKIMYECKHUX (KPYTOBBIX) HHTETPAJIOB.
NuTerpupoBanne MeTOI0M 3aMeHbI TiepeMeHHOM. [IpuBecTr npuMepsl ¢ KOPHEM U3 JTUHEHUHOTO
BBIPQXEHUS U C SKCIIOHEHTOH MOJ] 3HAKOM KBaJpaTHOTO KOPHSI.

HuTerpupoBanre UppauoHaIbHBIX (DYHKIIMI METOJ0M 3aMEHbI IEPEMEHHOM B Cilyyae, Koraa
MOJIBIHTErPajIbHOE BhIPAXKEHUE COACPKUT HECKOJIbKO KOPHEH OT OJJTHOTO U TOTO e JUHEHHOTro
BBIPAYKEHUS.

NuTerpupoBaHue HppanuoOHAIbHBIX (YHKUHNH HPU MOMOIIU TPUTOHOMETPUUECKHX H
TUNepOOTUIECKUX MOJICTAHOBOK.

Teopema YeoOrimena. [lonstrue 06 MHTErpanax, He BBIPAKAIOIIUXCS Yepe3 dJIeMEHTapHbBIC
GyHKIHH.

[ToHsiTie 0 MPaBUJIBHOW U HENMPABWJILHOW pallMOHAIBHOW APOOHM M MPOCTEHIIUX APOOSX.
YTBepxKACHUE O MPEACTABICHUH PAIMOHATIBLHON IpoOU B BUAE CYMMBI ITPOCTEUIITNX TPOOECH.
HNHTerpupoBanne NpocTeHmmx Apooei.

NHTerpupoBanmne BeIpaX)eHU, COAECPHKAIMX KBaAPATHBIN TPEXUIICH B 3HAMEHATETIE.
WNHTerpupoBanne NpaBUWIbHBIX pallMOHATBHBIX APOOEH (MPUBECTH MPUMEPHI).
NuTerpupoBaHue TPUTOHOMETPHUYECKUX (YHKIUH MpPH TOMOIIM YyHUBEpPCAIbHOU
TPUTOHOMETPHUUYECKOM MOJCTAHOBKH.

HNHTerpupoBanue panoHANBHBIX Apo0Oei OT TpuroHomerpuueckux Gpynkumii R(sin x,cos x) B
CiIy4yae YeTHBIX U HEUETHBIX (QYHKIUN JBYX MepEeMEHHBIX R(X,y).

[Ipumenenue GopMys MOHUKEHHUS CTENEHU AJIsi UHTETPUPOBAHUS TPUTOHOMETPUUYECKHUX
GyHKIHA.

[Ipumenenune ¢opmyn A NPOU3BEACHUS TPUTOHOMETPUUYECKUX (PYHKLUHUH pa3zIUuuHBIX
apryMeHTOB IIPU UHTEIPUPOBAHUN TPUTOHOMETPUUYECKUX (PYHKIIMHA.

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

VY ca0BuUSt MHTETPUPYEMOCTH (PYHKITHH.

[Tonsitne nuddepeHnnanTbHOro OMHOMAa M €r0 HHTETPUPOBAHUE.

HNHTerpupoBanne Mpon3BEICHNS CTETICHEH TPUTOHOMETPUIECKUX ()YHKITHA.

PexyppenTtHast ¢popmyna A HHTErpaioB, COAEPKAIIUX CYMMY WJIH Pa3HOCTh KBaJpaToOB B
3HaMeHaTele.

WNHTerpupoBanue uppanuoHaIbHON QYyHKIIMH, COASPIKAIICH KBaIPATHBIA TPEXWICH O] 3HAKOM
KBaJIpaTHOT'O KOPHSI.

NuTerpupoBanue creneHe cunyca u kocunyca. 30. MHTerpupoBaHue CTeneHeld TaHTeHca U
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KOTaHT'CHCA.
BbIBOT pOpMYITBI HHTETPUPOBAHUS TIO YACTSIM.
HNHuTerpupoBanue morapuMuUIecKoi 1 00OpaTHBIX TPUTOHOMETPUICCKUX (YyHKITHM.

Heobxonumele cBeieHUS U3 AJIEMEHTAPHOM MaTEeMaTHKU

1.

NI

10.
1.

12.
13.
14.

15.

16.

17.
18.
19.
20.
21.
22.

23.
24.

25.
26.
27.
28.

29.

30.
31.

[Tousitue snemenTapuoi ¢ynkuuu. CteneHHas GyHKHUsA U €€ cBoWcCTBa (MOHATHE
HaTypaJbHOW, NPOOHOW W OTPHUIATEIHHON CTENECHU, YMHOXEHHE M JICJICHUE CTCTICHHBIX
(GyHKIM, BO3BEICHUE CTETICHH B cTerneHb). [ paduku creneHHsix Gynkmuit. ['paduku hyHKImm
y=kx+b u y=k/x. Pemienne nuHeliHbIX ypaBHEHUH.

Pemrenne kBagpaTHOTO ypaBHEHHUS NMPHU HEOTPHUIATEIbHOM IHCKpuMHuHaHTe. [paduk
KBaJpaTudHOW (PpyHKIHu y =ax2 + bx +c. OCHOBHBIC CBOWCTBA KBaApaTUYHOU (YHKIIUH.
Koopaunatel BepuHbI apadosibl (TOYKH IKCTpEMyMa KBaIpaTUIHOW (PYHKITUN).

Munmas equanna. KomruiekcHbie yncia. Penienne KBaapaTHOTO ypaBHEHUS ¢ OTPHUIIATEIIHHBIM
TUCKpUMUHAHTOM. DOpMyIia BBIIEIICHUS MTOJIHOTO KBaIpaTa.

. TlokasarenbHas u norapudmuueckas GyHkuun. MIx ocHoBHBIE cBOMCTBa U rpaduku. OCHOBHOE

TOX/IECTBO, Jorapu(dm MpOU3BEACHHUS M YaCTHOTO. BbiHEceHue cTeneHu JorapupMupyemMoro
BbIpaXKEHHS 3a 3HaK jorapudma. [lonstue norapudma ¢ 3aJlaHHBIM OCHOBAHUEM, TOHSATHE
JECATUHOIO U HaTypaJibHOTO Jiorapudma. dopmyiia nepexosa K HOBOMY OCHOBAHHUIO.
Tpuronomerpuueckue ¢pyHkun. Ux oCHOBHBIE CBOMCTBA U TPAPUKH.

. Obpatnbie TpuroHomerpuyeckne QPyHKIuu. MIX ocHOBHBIE CBOMCTBA U TpaduKy.
. [lonsitTue monmHoma (MHOTOUWIeHa). COCOOBI Pa3yioKEHUS TMOJMHOMA HAa MHOXHTEIU

(BbIHECEHUE 3a CKOOKY, IPYNIHPOBKA, UCIOIb30BaHUE (HOPMYI COKPAIEHHOTO YMHOKEHHS,
no100p KOPHA U UCHOIb30BaHUE TeopeMbl besy). [lenenne MHOTrOUIeHOB.

. OcHOBHas Teopema aiareOpbl MHOTOUJIEHOB (0 pa3jokKE€HUU MHOTOWJIeHa Ha JIMHEHHbIEe U

KBaJIpaTUYHbIE MHOXKUTEIH).

. ®opMynbl COKpANIEHHOIO YMHOXXEHUS (pPa3HOCTh KBaJApaTOB, Pa3HOCTh KyOOB, BO3BEJICHHE

CyMMBI M Pa3HOCTH B KBaJIpaT WX Ky0).

[Tonsitne Mmomynst GyHkuu. Pemenre mpocTeHImx HEPaBEHCTB C MOTYJIEM.

Pemenue panmoHanbHbIX HEPABEHCTB METOOM MHTEpBaiOB. [loHsATHE pannoHaNbHON QYHKIIUN
(npoGHO-pannoHanbHas GyHKIUsA). [elicTBus ¢ apodsamu (ciaokeHrue, YMHOKECHUE, JeJICHUE,
BO3BEICHUE B CTCIICHB ).

Pemenuie nppalinoHalIbHBIX YPaBHEHUN 1 HEPABEHCTB MMYTEM BO3BEJCHUS B CTEIICHb.
TabnuuHble 3HAYEHUS TPUTOHOMETPUUYECKUX QYHKIMI. DOpMYJIIbl IPUBEACHHUS.

Pemienne nmpoctemux TPUTOHOMETPUUECKUX ypaBHEHU. OCHOBHBIE METOJbl PEIICHUS
TPUTOHOMETPUUECKUX YPaBHEHHI.

Pemienne cucrtem anreOpamyeckux JIBYX YpaBHEHUU ¢ JByMS HEHU3BECTHBIMU METOJOM
ucktoueHus. [Ipumep penieHrs HeNMMHEHHON CUCTEMBI.

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

ITokazarenbHble ypaBHEHUs U HepaBeHCTBA. [Ipumepsl pemenus. OOD.

Jlorapudmuueckue ypaBHeHuUs1 U HepaBeHCTBA. [IpuMepsl pereHus.

bukBaapaTHoe ypaBHEeHUE. YpaBHEHUSI U HEPABEHCTBA, IPUBOASAIINECS K KBaJAPATHBIM.

Teopema ITudaropa. OCHOBHBIE COOTHOIICHUS B MPSIMOYTOJIBLHOM TPEYTOJbHUKE.

Teopema KOCUHYCOB U TEOpEMa CHHYCOB.

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

OcHoBHbIE Tena (MMpaMubl, KOHYC, Tapajliesenuie]], map, KpyroBoi HUIMHIP) U UX O0BEMBI.
Brnircannas u onucaHHas OKpYXHOCTH. DOpMyJbl Uil paJnyca BIMCAHHOW W ONMHCAHHOU
OKpYXHOCTHU. LIeHTp BIUCAHHON M OMMCAHHOW OKPY>KHOCTH.

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

[IpaBunbsHbIE GUTYPHI U TPpaBWIbHBIE Tena. OCHOBHBIE CBOMCTBA.

[1nomaayu moBepXHOCTH OCHOBHBIX Tell.

[Tonsatue yrna, ero rpaayCHO# U paguaHHON Mepbl. OCHOBHBIE BHJIBI YIJIOB (OCTPBINA, PSIMOH,
TYIOH, pa3BEPHYTHIH).

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

Bnucannsie u nieHTpaibHbIE yTIibl. X CBOMCTBA.

VYrubl pu nmapajulebHbIX NMPSIMBIX U CEKyIlel (BepTHUKaIbHbIE, CMEXHbIE, OJHOCTOPOHHHUE,
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32.

COOTBETCTBEHHbBIE). HakpecT sexarniye yribl U UX CBONCTBA.

OcHOBHbBIE TPUTOHOMETpUYECKHE POPMYJIbl (OCHOBHOE TOXKIECTBO, (POPMYIIBI AJIsl IBOMHOTO
aprymeHnTa, ¢GOpMyJibl MOHUXKEHHUS CTENEeHU, (HOPMYJIbl CIOKEHUS TPUTOHOMETPUUYECKUX
GyHKIUN ¢ pa3IM4YHBIMU apryMeHTaMu, GOpPMYJIbl CBSI3U Pa3IUYHBIX TPUTOHOMETPUUYECKHUX

byHKIHH).

2 cemecTp
Onpenenéunbiii uHTErpal. KpatHeie, KpUBOJMHEMHBIE U TOBEPXHOCTHBIE UHTETPAJIbI.
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14.
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16.
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31.
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[TonsiTne uHTErpanbHON cyMMbl PrmaHa.

[TonsTre onpene€éHHOro UHTErpaa.

[Tonsitue cymm JlapOy u yciioBue CylieCTBOBaHUS OMPEIEIEHHOTO HHTErpaa.

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

dopmyna Herorona-JleitOnua.

[Ipumep BBIUMCIEHUS ONpPEAENIEHHOTO HMHTErpaja METOJOM MOJABEICHUS O] 3HaK
nuddepenmuana.

3aMeHa IEPEMEHHON B ONMPEIeIEHHOM UHTErpase.

[Tmomaas KPUBOJWHEHHON Tpamnenuu, OTpaHNYCHHON rpauKOM MOJTOKHUTEIHHON (QYHKITUN U
OCBIO a0cIHCC.

[Tnomank KpUBOJIMHEWHON TpaneIuy, OrpaHUuYEeHHON TpaduKoM GYyHKIIUH TTOJ0KUTEITLHON WUITH
OTpHULATENIbHOM Ha HEKOTOPBIX MHTEPBaAIaX U OChIO a0CIHCC.

[Tnomane KpUBOIMHEHHON Tparnenuu, OrpaHuueHHON TpaduKaMu ABYX (DYHKITHH.

CpaBHeHue MOAYyJIsl ONPENeIEHHOTO UHTErpajia ¢ HHTErpajoM OT MOAYJIS MOABIHTErpalbHOM
GyHKIHH.

HuTerpupoBanue Mo 4acTsaMm JUisl ONpeeIEHHOTO HHTErpaa.

WuTterpansl oT 4€THBIX U HEYETHBIX (YHKUUIN B cilyyae CUMMETPUYHOTO OTpe3Ka
WHTETpUpPOBaHHUA [-a,a].

Orenka onpeaenéHHOro UHTErpaia OT HEPEPbIBHOW (PyHKIINU.

TeopeMsl 0 cpeiHeM.

WuTerpan ¢ nepeMeHHbIM BEpXHHUM IPEIETIOM U €r0 OCHOBHOE CBOMCTBO.

Bpruucnenue miaomaau KPpUBOJMHEWHOW Tpameluu, OrPaHUYEHHOW JHHUEH, 3aJaHHOU
napaMeTpUUECcKH.

Brrunciienue miomana KpUuBOJIMHEMHOTO CEKTOpA.

Brrancnenue MIMHBI IyTH IUIOCKOW KPUBOM, 3alaHHOM Kak rpaduk HENMpepbIBHON (QYHKIIHH
OJHOU EPEMEHHOM!.

Brrunciienue JiMHbI 1yTy II0CKONW KPUBOH, 3aIaHHON apaMeTpUUYECKH.

Brruncienue qivHbI 1yTy II0CKONW KPUBOH, 3aIaHHON YpPaBHEHHUEM B MOJISIPHBIX KOOpIMHATAX.
Brruucienne o6béma Tena BpalleHUs BOKPYT KOOPAWHATHOW ocH (abciMcc W OpaWHAT).
[TpuBecTu npuMepsbl, KOr/Aa BpaliaeMas JUHHS 3a/1aHa TpeMs pa3InuHbIMU CIIOCO0aMHU.
[ToHsiTHE HECOOCTBEHHBIX MHTErPajoB ¢ OECKOHEUHBIMHU MpejeaMyu UHTerpupoBanus [lonstue
cxonumoctu HU.

[Tpu3Hak cpaBHEHMSI UHTErPajIoOB OT HEOTPULIATENbHBIX (DYHKLINH.

[Tpusnak cpaBuenuss HecoocTBennbix MHaTETpanos I-ro pona B nmpeaenbHon hopme.

[TonsiTne abCcoMoOTHON U ycIoBHOU cxonuMmocTu HecobctBenubix MHTerpanos I-ro pona.
[TonsiTe HecOOCTBEHHBIX UHTETPAJIOB OT HEOTPAHUYCHHBIX (PYHKIIUHA.

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

[TousiTue xpuBosmHeHOrO HHTErpasia. ®opmyna I'puna. [loHsTre UMPKyISAIUA.

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

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

HeoOxonumeble cBeieHus U3 APYTUX pa3JieioB

1.

Brigenenue mosiHOTO KBajgpaTa B KBaapaTHOM TpéxuineHe. CnBuru rpadukoB QyHKOUA U
kpuBbIX. KBanpatHoe ypaBHeHue. Pa3nmokeHue KBaJpaTHOTO TPEXUICHA HA MHOXKHTEIH.
I'paduk kBagpaTnuHO# GHyHKIIUH.

. CobcTBEeHHbBIEC UKclia U COOCTBEHHBIE BEKTOPHI MAaTPHIbl (M COOTBETCTBYIOIIETO JIUHEHHOTO

omeparopa)
Crioco0bI pa3ioKeHUs MHOTOWICHAa HA MHOXKUTEINH. [leleHre MHOTOUYJICHOB.
CriocoObI BBIYHMCIICHUS] HEOTIPEACTEHHBIX KOOPPHUIIMESHTOB IS TIPEJCTABICHUS PAIlHOHATBHOM
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JIpoOH B BHJI€ CYMMBI IIPOCTEHIITNX IPOOEH.

. YpaBHEHUS NPAMON Ha IUIOCKOCTH (00IIee, MPOXOoaAIIeid uepe3 JBe TOUKU, B OTpe3Kax, ¢

YTJIOBBIM KO3 (DHUITEHTOM).
Kanonnueckue ypaBHEHHsI TOBEPXHOCTEH BTOPOTO MOPsIKa, H300paKeHNE TOBEPXHOCTEH.

. Kanonuueckue ypaBHEHHUS KPHUBBIX BTOPOTrO MOpPsSAKa B JEKAapTOBBIX KOOpJAMHATAX,

n300paxkeHe JTUHUM B IEKapTOBBIX KOOpAUHATAX.

. [lonsapHble KoOpAMHATHI, HM300pa)keHUWE JUHUM, 3aJaHHBIX yYpPaBHEHHEM B MOJSPHBIX

KoopauHatax. Tabiauiia OCHOBHBIX 3HAYEHUN TPUTOHOMETPUUECKUX (PYHKITHH.

. YpaBHEHUS TUIOCKOCTH (001mee, mpoXoasIiei yepe3 Tpu TOUKH, B OTpe3kax). M3o0paxkeHue

MJIOCKOCTEH B JIEKapTOBOM CUCTEME KOOpIUHAT.

[IpaBuno Jlonurtans packpblTHs HeompeAeTEHHOCTEH. Bo3HUKaOMMUX TPH BBIYUCICHUU
MIpEIEIIoB.

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

[unuuapudyeckue KoopAuHATHL. SIkoOmaH mepexoaa OT JAEKApTOBBIX KOOpPAMHAT K
HWJIHHIPUYECKUM.

Cdepuueckue KoopauHaThl. SIkoOuaH nepexoja OT JEKapTOBBIX KOOPAUHAT K CHEPHUICCKUM.
Pemenue cucteM TUHEHHBIX aareOpandyeckux ypaBHEHUNH METOAOM HCKIIOYEHHS HEU3BECTHBIX
u MetosioM Kpamepa.

Brruncnenue onpenenureneii BTOpOro U TpEThEro MopsIKOB.

['padpuku TpuroHOMETpHUECKUX (PYHKITHH.

I'paduku creneHHOM, MOKA3aTeILHOMN U JIOTapUPMUIECKON (yHKITHA.

MeTtoa uHTErpupOBaHUs MyTEM MOABEACHUS MO 3HAK AudPepeHuana.

Ta6mmia uarerpanos. CBoCTBa HEONpPeIeIEHHOTO HHTETpaa.

YacTtHble npou3BoAHbIe U quddepeHnnansl QyHKINN HECKONbKUX MepeMeHHbIX. ['paaueHT
CKaJIIpHOTO ToJIs. SIKoOMaH mepexoaa K KpUBOJIMHEHHOM CHCTEME KOOPAUHAT.

JleiicTBUS ¢ BEKTOpaMH ¥ BEKTOPHBIMHU MOJISIMU, 33JaHHBIMU KOOPAUHATHBIMU (DYHKLIUSMHU.
CnocoObl 3a7jaHUsl IMHUU Ha IJIOCKOCTH (YpaBHEHHE B JIEKapTOBBIX KOOpAMHATaX, rpaduk
GbyHKIMY, TapaMeTpuiecKie ypaBHEHHsI, ypaBHEHHE B OJSPHBIX KOOPIMHATAX).

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

Cnioco0wl 3a7aHusl TOBEPXHOCTU (ypaBHEHHE B JIEKAPTOBBIX KOOpAWHATaX, rpaduk GyHKINH
JIByX MEPEMEHHBIX, TapaMeTPUUECKUe YPaBHEHNU).

CBoiicTBa OECKOHEYHO MabIX U OECKOHEYHO OOJIBIINX, UX MCIOJIb30BaHUE MPU BHIYHCICHUH
MIpEIEsIoB.

[TonsiTre HeonpeaeNnEHHOCTH, CIIOCOOBI PACKPBITHS HEOTPEAEIEHHOCTEH.

[lenouka >KBHBAJIEHTHBIX O€CKOHEUHO MalbIX. [IpuMepsl MCIONB30BaHUS LIEMOYKHU IMPH
BBIUHCJICHUH MIPENIETIOB.

MeTo UHTErpUPOBaHHUS 110 YaCTSM.

Tabnuna npousBoaHbix. Juddepenunan ¢pyHknuu ogHOM nepeMerHou. Tabnuia nmoaseneHni
o 3Hak nuddepenuana.

[Tonarus: GyHKUMU ONHOM MepeMeHHOM, (YHKIIMU HECKOJbKUX MEPEMEHHBbIX, CKaJSIPHOIO
MOJIs, BEKTOPHOTO TOJs, OTOOpaKeHUsI MHOXKECTB, JTMHEHHOTO mpeodpazoBanus. O6macth
ornpezeneHus, 00J1acTb 3HaYCHHH

NuTerpupoBanme METO0M 3aMEHBI IEPEMEHOM.

[Touarus: ¢purypsl, orpaHUYCHHON JTUHUAMH; Tejla, OCPAHUUYEHHOTO MOBEPXHOCTSAMH; Tesa
BpAILICHUS, KPUBOJIMHEHHOM Tpareuu, KpUBOJUHEIHOTO CEKTOpa.

Juddepennmanbapie ypaBHEHUS.

1.

2.

o v b

OcHoBHBIE mOHATUS Teopuu auddepeHnManbHbIX ypaBHeHHNW. OOBIKHOBEHHBIC
nuddepennumanpabie ypasaenus (O4Y) 1-ro mopska.

VYpaBHEHHS C Pa3ACIAIOMUMUCS TEPEMEHHBIMU. Y paBHEHHSI, IPUBOISIINECS K YPABHEHHSIM C
pa3AeSIOIMIUMUCS TEPEMEHHBIMHU.

. OnHopoanble tuddepeHraIbHble ypaBHEHUS IEPBOTO NOPAIKA. Y paBHEHUS, IPUBOISAIIUECS K

OJIHOPOJHBIM.
JIuHeitHble ypaBHEeHUs. Y paBHEeHUs bepHyu.
VYpaBHeHue B moaHbIX AuddepeHnnanax

. IlonsiTrie 06 0coOOM perieHun
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17.

18.

19.

20.
21.

22.

23.
24.

25.

26.
27.
28.
29.

30.
31.
32.

[Tonstue nuddepeHInaTbHBIX YpaBHEHUH BHICIINX TOPSIKOB.

3amaua Komu. [Tonstue o kpaeBoii 3aaade 11 auddhepeHmalbHOT0 YpaBHEHHUS.

VYpaBHEHHUSI BHICIIMX HOPSAKOB, TOMYCKAIOIINE TOHKEHUS OPSAKa.

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

. TlonsTrHe 0 MTMHEIHOW HE3aBUCUMOCTH (DYHKITHIA.

. Onpenenurens BpoHckoro.

. CTpyKTypa o011ero penieHus JMHEHHOro, OJHOPOIHOTO YPaBHEHHS N-TO MOPSAKa.

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

MMOCTOSTHHBIMH KO3 (HUITMEHTAMH.

. CTpykTypa o011ero penieHus JMHEHHOro, OJHOPOIHOTO YPaBHEHHS N-TO MOPSAKA.
. Pemienue nuHEWHBIX, OAHOPOJAHBIX YpPaBHEHHH N-ro mopsgKa C MOCTOSHHBIMU

koa(urmenTamu. XapakTepuCTUIECKOE YPAaBHEHHE.

Jluneitnple, HeonHOpoaAHbIE AU depeHInaNIbHbIE YPABHEHUS BBICIIMX MOPSAIKOB C MpPaBoil
YacThIO CHELMATILHOTO BU/IA.

Pemenne nuHeMHBIX, HEOAHOPOIHBIX AUDPEpeHIUANBHBIX YPAaBHEHUH METOJOM BapHallUU
MIPOU3BOJIbHBIX MOCTOSIHHBIX.

[TonsiTue 0 HOpMalbHOU cHCTeME OOBIKHOBEHHBIX NH((epeHInanibHbIX YpaBHEHUN U €&
peuenus, 3anada Komm

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

Pemenue cucteMbl TpEX NHUHEHHBIX OJHOPOAHBIX NUDdepeHUHalbHBIX YpaBHEHHUH C
HCIIOJIb30BaHMEM COOCTBEHHBIX uYMceld (pelIeHHH XapaKTEPUCTHYECKOTO ypPaBHEHHS)
COOCTBEHHBIX BEKTOPOB MATPHUIIbl, COCTABICHHOW M3 KOA()PUIMEHTOB MPU HEU3BECTHBIX
GYHKIHSIX.

[Tonsitue ycroitunBocty o JIsamynoBy pemenus OY u cuctemsr OJIY B HOpMmanbsHOM Gopme.
Onpenenenne ycToWunBOCTH pemieHus cucteMbl OJlY B HopMmanbHOU Popme 1o mepBOMY
MPUOJIIKEHUTO

[Tonsatue nuddepeHnranbHOr0 ypaBHeHUs ¢ YacTHBIMU npousBoaHbIMU (Y cUIl). Pemenne
npoctermux Y cUll 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 Y cUIl BToporo nmopsiaka ¢ neyms nepeMmeHHbIMU. [loHsTHE 00
YpaBHEHUAX MaTeMaTUYeCKON PpU3nKu

Knaccuueckue pemenus Y cUII BToporo nopsaka 3;UIMOTAYECKOTO TUIIA.

Knaccuueckue pemenus 1Y cUII BToporo nopsiaka runepOo0IndecKoro TUIa.

Knaccuueckue pemenus 1Y cUII BToporo nopsiaka mapabondecKkoro TUIIA.

UYucnoBsle U GyHKIIMOHATIBHBIE PSIIbI.

XN R WD —

[a—
<

1.

12.

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

JIBe hopMbl Ipu3HaKa CpaBHEHUS 711 YUCIIOBBIX PSAAOB Psia C HEOTPUIATEIbHBIMU YWICHAMHU.
[Tpuznaku Kommm u JlanamGepa cXoauMOCTH psifia ¢ HEOTPUIIATETLHBIMU YWICHAMH.

[Tpusnaku Hupuxie u A6ens. Kpurepuit Komm cxogumoctu.

[TonsiTue 3HaKonEpeMEeHHOTO psiia. AOCONMIOTHAS U YCIIOBHAS CXOJAUMOCTb.
3nakouepenytontuecs psaasl. [Ipusnak JleiiOnuma.

[Tonatue octaTka psiaa, OLEHKa OCTaTKa I 3Hakouepeayoomuxcs psaaos. [Ipubnuxénnoe
BBIUHCJICHHE CYMMBbI 3HAKOUYEPEYIOIIErocs psjaa.

OueHka ocTaTka CXOASLIErocs psifa ¢ HEOTPULATEIbHBIMU YWICHAMHU C HCIOJIb30BAHUEM
WHTErpaJbHOTO MpHU3HAaKa, a Takxke npu3HakoB Komwm um JlamambGepa. [Ipubnmxénnoe
BBIUHCJICHHE CyMMBI CXOJSILErocs psijia C HEOTPULATEIbHBIMU YJICHAMHU.

[Tonsatue QyHkunoHaNbHOTO psiaa. CXxoauMoOCTh GYHKIHMOHAIBHOTO psifa B Touke. [TonsTue
CyMMBbI QYHKIIMOHATBHOTO psasa. O0macTh CXOAMMOCTH (PYHKITMOHAIBHOTO PsIA.

[TonsiTe 0 paBHOMEPHOW CXOAMMOCTH (PYHKIHOHAIBHOW CXOAUMOCTH. JloKka3aTeabCcTBO
PAaBHOMEPHOM CXOAMMOCTH T10 ONPEETICHUIO (TPUBECTH TIPUMED).
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13. IIpusznak BeiiepmTpacca paBHOMEPHOU CXOAUMOCTH (DyHKIMOHAIbHOTO psna. [IpuBectu
puMep.

14. CroiicTBa paBHOMEPHO CXOASIMHUXCA pPAAOB (0 HENPEPHIBHOCTH, MOYJIECHHOU
nudGepeHIPYEMOCTH U TIOYICHHOM HHTETPUPYEMOCTH ).

15. Ilonsarue crenenHoro psaa. Teopema Abemns. Dopmybl 71 paguyca CXOAUMOCTH CTETICHHOTO
psaa. UaTepBai cXoAMMOCTH CTETIEHHOTO psAga. O01acTh CXOAUMOCTH CTEIEHHOTO Psijia.

16. CBoiicTBa cTeneHHbIX psigoB. CyMMUpPOBAHUE CTENEHHBIX PSATOB CBEACHHEM K CyMMeE
F€OMETPUUECKON MPOTPECCHH.

17. ®opmyna Teitnopa. Psaasl Teiinmopa u Maknopena. Pazmoxenue B psig MakiopeHa
nokaszaTtesbHOU (pyHKIH. Tabauia OCHOBHBIX Pa3JIOKEHUH.

18. Pa3znosxenue B psig MakiiopeHa TPUTOHOMETPUIECKUX (QyHKITHHA

19. Paznoxxenue B psig MakiopeHa CTEIIEHHOH U JIorapupMUIecKon (yHKIIHMA

20. Pa3znoxenue B psaa MakimopeHa CHOXHBIX (pyHKIUM, 0O0pa30BaHHBIX BBIYHCICHUEM
AIIeMEHTapHON (QYHKIIUH C U3BECTHBIM PA3JI0KEHUEM OT CTENIEHHON (DYyHKIUU.

21. Paznoxxenue B psg MakimopeHa CI0KHBIX (QyHKIIHI, 00pa30BaHHBIX BBIUUCICHHEM JoTapudma
OT JIMHEMHOT O WJIM KBaJAPATUYHOTO BBIPAKEHHUS.

22. IIpubauxEHHOE BHIYMCICHUE ONPENeIEHHOIO0 MHTErpajia ¢ MCIOJb30BAHUEM pa3i0KeHUs
NOJABIHTErpalbHOU GYHKIUU B psia Teimopa, paBHOMEPHO CXOISIIMKACS Ha OTpPE3Ke
MHTETPUPOBAHUSL.

23. Ionyuenue peumenus 3aaaur Ko mist O[Y B Buae cTeneHHOro psaa.

24. Tlonstue psana Oypee mo TpuroHoMeTprudeckuM GyHKIuAM. DopMyasl 111 K03 PUITUEHTOB
psana Oypee.

25. OcHoBHbIe TOHATUS Teopum BeposiTHOcTeH. [loHsATHE COOBITHS Kak pe3yjbTaTa ONbBITa
(PkcriepuMeHTa, HaOJIOJICHUs, UCTIBITAHUSA), BUJIBI COOBITUM (JIOCTOBEPHOE, HEBO3MOXKHOE,
cilydaiHoe, MOJIHas Tpynma CcoOBITHH, HECOBMECTHBIE COOBITHSA), TMOHATHE
ONMarompusATCTBYIOMET0 cOoObITUA. JleHCTBUS HAaI COOBITHIMM.

26. OcHOBHBIC TPUHIUNBI U (QopMysibl KOMOMHATOPUKHU. [IOHATHE KOHEUYHOTO MPOCTPAHCTBA
aJeMeHTapHbIX coObITHI. Kiaccuyeckoe onpeneneHue BEpOSTHOCTH COOBITUSI KaK OTHOIICHHS
yyclia OJ1aronpusITCTBYIOIIUX SJI€MEHTAPHBIX COOBITUI K YHCITY BCEX DJIEMEHTAPHBIX COOBITHH.

27. OCHOBHBIE TEOPEMBI TEOPHH BEPOSITHOCTEH (TEopeMa CIIOKEHHUS BEPOSITHOCTEH U €€ CIeACTBUA,
TeopeMa YMHOXKEHHsI BEPOATHOCTEH U e€ ciencTBUs, popMyJlia MOJTHON BEpOsTHOCTH, (hopmya
Baiieca)

28. Ilonstue ucnpiTanuii mo cxeme bepuymmm. ®opmyna bepHymim (0 BEpOSITHOCTH TOTO, YTO
coOpITHE TTPOU30UAET K pa3 B n UCHBITAaHUAX) U €€ cleACTBUSA (O BEPOSTHOCTH TOTO, YTO
coowiTre pou3onnéT ot k1 mo k2 pas). [lpubmmwkénnsie Gopmynsl. HauBeposTHelee yncio
nosiBIeHUH coObITHs. HanMeHbIllee Ynuciio OnbITOB, KOTOPble HEOOXOIUMO MPOBECTH, YTOObI
COOBITHE MPOU3OILIIO0 XOTh pa3 € 3aJaHHON BEPOSTHOCTHIO MPH 3aJaHHOW BEPOATHOCTHU
MOSIBJIICHUS COOBITHS B OJHOM UCIIBITAHUH.

29. IloHsTHE O TUCKPETHBIX U HEMPEPHIBHBIX CIydallHbIX BennyuHax. OyHKIMs pacnpeneneHus.
MareMaTuueckoe 0XKuJIaHue, JUCIEPCUs] U CpeaHEE KBAAPATUUECKOE OTKIOHEHHE CIIydYalHOU
BE€JIMYUHBI. 3aKOH paclpelesieHUuss AUCKPETHOW CIydyalHOW BEJIMYHUHBI, MOJHUIOH
pacnpeeseHus.

30. PaBHOMEpHOE, MOKA3aTEILHOE U HOPMAJIbHOE PaClpeICTICHHUS.

31. OcHOBHBIE MOHATHS MAaTEMAaTHYECKOW CTAaTUCTHKHU. CXxeMma MoCIeq0BaTEIbHOCTH MEPBUYHOMN
00pabOTKH BEIOOPOYHBIX JTAHHBIX.

32. lloHsATHE O CTATUCTUYECKUX TUNOTE3ax U ux nposepke. Kputepuii Xu kBaapar.

9.1.3. IlpuMepHBIii epedeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 3aJaHUI

1 cemectp

Anrebpa marpuu. Onpenenureny.

Uccnenosanue u pemenue CJIAY

Anre0Opa reoMeTpHUYECKHX BEKTOPOB

AHanuMTAYecKasi TeOMETpHs Ha TUIOCKOCTH

AHanuThyeckasi reOMeTpHs B IPOCTPAHCTBE

KpuBbie 1 moBepxHOCTH BTOpOro nopsiaka. JInHeitHbie onepaTopbl

OyHKIMH JEHCTBUTENHLHON MEPEMEHHOMN, HX 0000IIEHNS 1 CBOHCTBA.
Brruncnenue npeaenoB ¢ UCIOJIb30BaHUEM HEMPEPHIBHOCTH, CBOUCTB 0.M. U 0.0.

PN R D=
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14.
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. PackpbITie Heonpeaen€HHOCTEH ¢ UCTIOIb30BAaHUEM SKBUBAJICHTHBIX 0.M.
. PackpbiTue HeompeaenéHHOCTEH OECKOHEUHOCTh MUHYC O€CKOHEUHOCTh U OJUH B CTENECHU

0ECKOHEYHOCTh. VcIoIp30BaHe DKBUBAJIEHTHBIX OECKOHEYHO OOJIBIINX.

. CpaBuenue 6.m. u 0.0. McciienoBanre Ha HEMPEPHIBHOCTh

. [onstue nuddeperupyemoit GyHKIMH 1 MPou3BogHON. TexHuuka nuddepeHmpoBanms
. [Ipuémsr muddepenuuponanus. [loBroproe nuddepeHunpoBanue

. [Ipunoxenust mpou3BOIHBIX

. MHTerpupoBanue nmpeodpa3oBaHUEM MOJIBIHTETPATILHOTO BHIPAYKEHUS

. Meronibl UHTETPUPOBAHUS

. MlaTerpupoBaHue paliMoHaIbHBIX Ipo0ei

. OCHOBHBIE pallOHATU3UPYIOLIUE MTOACTAHOBKH

ceMecTp

OnpenenéHHblil HHTErpal

[Tpunoxenus onpenenéHHOro UHTErpata

JBOMHOM MHTErpasl U €ro MPUII0KEHUS

TpoitHOM MHTETpal U €ro NPUI0KEHHUS

KpuBonmHelHbI HHTETPATl U €70 TPUIIOKEHUS

[ToBEpXHOCTHBIM UHTETPAJ U €70 MPUIOKECHUS

DJIEMEHTBI TEOPUU TOJISI

Psanel ¢ BenmiecTBeHHbIMU unieHamMu. [Ipu3Haku cxoaumoctu

HecoOcTBennsbIit maTETpai. MIHTerpanbHbIM MPU3HAK CXOIUMOCTH YHCIOBOTO psia
OyHKIMOHANbHBIE psAbl. CXOIUMOCTh CTENIEHHOTO Psijia.

. O6pikHOBEeHHBIC MU PepeHIaIbHBIC ypaBHEHUS 1-ro mopsaka

. O6pikHOBEeHHBIC MU PepeHIIATIbHBIC YPaBHEHHS N-TO MOPSIKa

. Jluneitnsle nudpepennnanbHble ypaBHEHUS BBICIIUX MTOPSIKOB

. Cucrembl THHEWHBIX AU(depeHITNaTbHBIX YPAaBHEHUH B HOPMAIBHOU (hopme

. UccnenoBanue pemienus cucreMsl 1uddepeHIaibHbIX ypaBHEHUH Ha YCTOWYHUBOCTD

. [IpunoxeHust YUCIOBBIX U CTETIEHHBIX PSI0B AJI NPUOIMKEHHBIX BEIUUCICHHM

. KomOunatopuka. Teopus BepositHocTel. CiydaitHble BEIIMYHHBI.

. DIIEMEHTHl CTAaTUCTHYECKUX wucciemaoBanuii. OOpaboTka M TpeACTaBICHUE JTaHHBIX

AKCIIEPUMEHT

ceMecTp

KommiekcHbie uncna

@OyHKIMHA KOMIUIEKCHOTO ITEPEMEHHOT0

HNuTterpupoBanne QyHKIUH KOMITJIEKCHOTO MIEPEMEHHOTO
CgoiicTBa (YHKIIMI KOMIUIEKCHOTO IEPEMEHHOTO

Pasnoxxenne GyHKIIUN KOMILIEKCHOTO IlepeMeHHoro B psf JlopaHa.
Nzonuposannbie ocodbie Touku OKII. BeraeTsr

[IprMeHeHre BbIYETOB /1JIs1 BRIYMCIICHUS HHTETPAJIOB

[Tomyuenue nzo06pakeHui

[TocTpoenue n300pakeHUI 1 KYCOYHO-TUHEHHBIX (DYHKITHI
HuddepennrpoBanre U HHTETPUPOBAHUE N300paKCHUI

. BoccranoBnenue opurunana rno ApoOHO-paMoHaIbHOMY H300pakeHUIO
. BoccraHoBieHune opuruHaiga 1no uU300pakKEHHUIO C MCIOJIb30BAaHUEM CBEPTKU U TEOPEMBI

3arnas/ibIBaHus
N306paxeHus 11 HHTErPajJoB ¢ IEPEMEHHBIM MPEENIOM U MPOU3BOIHBIX
OnepaTopHbIit MeTON perieHus g depeHInaIbHbIX YPaBHEHUN U UX CUCTEM
Hcnons3zoBanue npeodpazoBanus Jlamnaca 1yist MOIETUPOBAHUS DJICKTPUUECKHUX HIETICH
Psiner u mpeo6pazoBanus Oypne

["apmoHnyecKkuii aHay3 U CUHTE3 CUTHaja

YacToTHbIE 1 BpEMEHHBIE XapaKTEPUCTUKU CUCTEMbI aBTOMAaTUYECKOTO YIIPABIICHUS

9.1.4. Tembl 1a00paTOPHBIX padOT

. HelicTBus Hang maTpunamu. Beruncnenue onpenenureneidr. O6parHas maTpuna. MaTpuuHbIe

ypaBHeHMsl. Panr maTpuibl. OnpeneneHHble CUCTEMBI JINHEHHBIX ypaBHeHUH. HeonpeaenenHpix
CUCTEMBI JIMHEVHBIX YPaBHCHUM.

. denenue orpe3ka B JaHHOM OTHoUIeHHH. Pa3noskenue BekTopoB 1o 0asucy. [Ipoekius Ha ochb,
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1.

12.

13.

14.

15.

16.

17.

18.

KOOPJMHATHI BEKTOPOB. JIMHEHHBIE onepaluy HaJl BEKTOpaMH B KOOpAUHATHOU popme. Moayin
U HaNpaBJISIONIMEe KOCHHYChl BEKTOpa; UX BbIpakeHHE uepe3 KoopAauHaThl. CkansipHoe
Npou3BeicHuEe BEKTOpOB. BekTopHoe mpousBeneHue BeKTopoB. CMelIaHHOE MpPOU3BEICHHUE
TpeXx BeKTOpoB. COOCTBEHHbIE 3HAUEHHUS U COOCTBEHHBIE BEKTOPHI MAaTPHUIIBL.

. YpaBHEHHUS NpPSIMON Ha IJIOCKOCTH. YpaBHEHHE MIOCKOCTHU. YpaBHEHHUS NPIMOM B

npoctpancTse. Kpubie BToporo nopsiaka. [lpuBenenne ypaBHeHUN KPUBBIX BTOPOTO MOPSAJIKA K
KaHOHM4YecKoMy Buay. [loBepxHOCTH BTOpOro nopsaka. [loBepxHocTu BpaieHusl.

. IIpenen ¢hyHKUIMU: OHSTHE, ONpEieNieHNE TIpeiena. 3amedareabHble mpenesisl. HempepbhlBHOCTH

¢bynkun. CpaBHEHHE OECKOHEYHO MAJIBIX U OECKOHEYHO OOJIBIINX (hyHKITHM.

. AuddepenunpoBanmne QpyHKUIUNA CKaIsIpHOro aprymeHTa. [Ipou3BOgHbBIE BBICIIUX MOPSIKOB

byHKIIMK ckanxspHoro aprymeHnrta. [uddepenuupoBanue (GpyHKIUN, 3aTaHHBIX
napametrpudecku. JuddepenuupoBanue ¢GyHKIUM, 3agaHHBIX HesBHO. Juddepenmuan
byukmuu. uddepennuans! Beicmux nopsakos. [Ipasuno Jlonurtans. UccnenoBanne GhyHKIui
C TIOMOUIBIO MPOU3BOIHBIX.

. Meton moaBenenus moja 3Hak auddepeHnuana. MeTon 3amMeHbl epeMeHHOU. MeTon

UHTErpupoBaHus Mo dYacTaM. HHTerpupoBaHue TPUTOHOMETPUUYECKUX (PYyHKIHUMH.
NuterpupoBanue QyHKIMHA, comepKaUX KBaIpPaTHBIA TpexwieH. HTerpupoBanue ApoOHO-
paloHaIbHBIX QYHKIIHH.

. ®opmyna HrroTona-JleiiOuuna. HTErpupoBanue 1Mo 4acTsiM B ONPECICHHOM WHTErpaje.

3ameHa nmepeMeHou B ornpeeieHHoM uHTerpaie. [IpubnnkxeHHoe BRIUUCIEHNE ONPEIEICHHOTO
unrterpana. [Ipunoxxenus: onpeneneHHoro nurerpaia. HecoOcTBeHHbIE UHTETPalbl MEPBOTO
pona. HecoGcTBeHHBIE MHTETPAIIBI BTOPOTO POa.

. CBenenue NBOWHBIX MHTETrPajIoB K MOBTOPHBIM. BbIUKMCI€HNE TPOMHBIX MHTErPajIoB. 3aMeHa

MEpEMEHHBIX B KPAaTHBIX MHTErpanax. BeluncieHue HHTETpagoB B MOJSIPHBIX KOOpPAMHATAX.
Cdepurueckas 1 IUIUHAPUYECKAs CUCTEMbI KOOpAUHAT. [IpuinoxkeHus: KpaTHbIX HHTETPAIOB.

. KpuBonuneiinsie uarerpansl [-pona u Ilpona. [ToBepxnoctHbie unTerpainsl [-poga u II-poaa.

[TpunoskeHnss KpUBOJIMHEHHOTO U MOBEPXHOCTHOTO MHTETpanoB. L{upKynsiys BEeKTOPHOTO MO
BJI0JIb KPHUBOIA.

AOCONIOTHO U YCIOBHO cxofadmuecs panbl. [Ipu3sHaku cXOOQUMOCTH 3HAKOMOJIOKUTEIbHBIX
psaoB. CXOAMMOCTh 3HAKONMEpeMeHHBIX psaaoB. [Ipu3nak JlelOuuma. Apudmerndeckue
onepauuu ¢ psaamu. CymmupoBaHue psfaoB. OCTaTOK psiia U €ro OIeHKa.

PaBHOMepHast cX0AUMOCTh (PYHKIIMOHAIBHOTO psiaa. CTerneHHble psiibl: OHATHE, CXOIUMOCTb.
Pasnosxenue sneMeHTapHbIX (YHKIUN B CTETICHHBIE PSIbL.

YpaBHEeHUs C¢ pazaensomuMucsi nepeMeHHbiMH. OOHOpOAHBIE ypaBHEHHUs. JIMHEWHbIE
ypaBHEHHs IEpBOTro nopsiaka. Y paBHeHus bepuyninn. YpaBHeHus B noiHbix quddepennuanax.
VYpaBHeHUs BBICIIMX MOPAAKOB. CUCTEMBI TUHEUHBIX YPABHEHHIA.

O6paboTka pe3yabTaTOB CTATUCTHYECKUX HAOMOneHUN. UHCIOBBIE XapaKTEPUCTUKHU
CTAaTUCTUYECKOTO pacrpezesnenus. ToueuHble OlIeHKH apaMeTpoB pacnpezenenus. [Iposepka
TUIOTE3bl 0 HOPMAIbHOM paclpeieIeHUH IreHepalbHO COBOKYMHOCTH. IHTepBaibHbIE OLIEHKU
MapaMeTpOB HOPMAJIBHO PACHPEACIICHHON CIIy4YailHOW BETUYUHBI.

JelicTBUs HajJ KOMIIJIEKCHBIMH YHCJIaMH B anreOpamdyeckoi dopme. JledicTBusS Han
KOMIIJIEKCHBIMHM 4YHCJIaMU B TpUroHomeTpudyeckoil ¢opme. IlokaszatenbHas ¢dopma
KOMILIEKCHOTO 4Hca. [leficTBUS HaJ KOMIUIEKCHBIMU BEKTOpaMu B anredpaundeckoi (opme.
[IpeacraBieHrne KOMIIJIEKCHBIX BEKTOPOB B OPTOHOPMHUPOBaAHHOM Oa3uce. BripakeHnue
orepanuil HaJl KOMIUIEKCHBIMH BEKTOpaMH 4Yepe3 UX KOMIIOHEHTHI.

[Ipenen mocnenoBaTeNbHOCTH KOMIUIEKCHBIX uucen. [Ipeaen u HempepbIBHOCTh (QYHKIUH
KOMIUIEKCHOTO nepemeHHoro. JuddepenunpoBanne GyHKIIMH KOMIIJIEKCHOTO TIEPEMEHHOTO.
WuTerpupoBanue GyHKIIMN KOMIUIEKCHOTO TIEPEMEHHOTO.

[IpencraBnenue ananuTudeckux GyHKIUN psagamu. Psa Teinopa GyHKIIMN aHATUTHYECKON B
kpyre. Paznoxxenue ananutudeckux ¢yHkuui B psa Jlopana.

[IpeoO6pazoBanue Mennuna. IIpeobpazoBanue Dypwe. IIpeobpazoBanue Pangona.
[IpeoOpazoBanue Jlamnaca. [TocTpoeHne n300pakeHUM IJI1 KyCOYHO-JTUHEHHBIX (YHKIIHH.
HuddepennmpoBanue u MHTETpUPOBaHNE M300pakeHnil. M300pakeHus JIsT UHTETPajoB C
MEPEMEHHBIM MPEESIOM U TPOU3BOIHBIX.

[IpeoGpazoBanne Dypre. Ilpeacrapienne Pynknum uHTerpaniom dypee. YacToTHBIE H
BpPEMEHHbBIE XapaKTEPUCTUKH CUCTEMbI aBTOMAaTHUECKOI0 yrpaBieHus. ['apMoHnyeckuii aHanus
Y CUHTE3 CUTHAJA.
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19. Pemenne nuHeitHbIx auddepeHnnaibHbIX YPAaBHEHUH C MOCTOSHHBIMU KO3 PUITMSHTAMH.
Pemenne mHTETpalbHBIX ypaBHeHHU. Mcmonbp3oBanue mpeobOpasoBanus Jlammaca s
MOJIETTUPOBAHUS DJIEKTPUUECKUX IIETICH.

9.2. MeToan4yeckne peKOMeH AU

VYyeOHubIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCcTOATeNIbHOE MBIILICHHE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTYA€HTOB UTPAET PEIIAIONIYIO POJIb
B X0/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecnedyenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH IuTeparype U MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAIU3UPOBAHHBIE MaTepHasbl, IMOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO TTOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTAaBUTH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMbBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

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

[To gucuuniauHe MOTYT MPOBOAMTHLCS OMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopmMe BeOMHAPOB.
Pacnucanvne BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepuajJdamM Jisl JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHWYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepPHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabiuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIUI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Kareropuu oby4aromuxcs

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHS

C HapylIeHHsIMU cllyXa

TecTbl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[IpenmymiecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYATBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO alapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUSIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecCTBEHHO MPOBEpPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU
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9.4. MeToauuecKkue PEKOMEHIAUHA MO OMCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA
BO3MOKHOCTSAMH 310POBbA U HHBAJIUI0B

Jnst Ui ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbS U WHBAJIHUIOB MPEAyCMaTPUBACTCS
nocTymnHas popMa npeaoCTaBICHHS 3aJaHHI OIICHOYHBIX CPEIICTB, & UMEHHO:

— B Ie4YaTHOH (hopme;

— B IeYaTHOM (hopMe C YBEITUUYCHHBIM IIPHPTOM;

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— METOJIOM YTCHUS aCCUCTCHTOM 3aJIaHHs BCIIYX;

— MPEIOCTaBICHHE 3aIaHUs C UCIIOJIB30BAHUEM CYPJIOTIEPEBO/IA.

JIumam ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIHMYHBACTCS BpEeMs HA
MOJATOTOBKY OTBETOB Ha KOHTPOJIbBHBIC BOMPOCHL. /[ Takux oOydaroIIMXcs MpeaycMaTpUBaeTCs
JocTymHas popMa npe0CTaBICHHUS OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUChMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHUEM YCIIYT aCCHCTEHTA;

— MPEJICTABJICHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYyYCHHUS JHUIl C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU
3I0pPOBbSI U MHBAIUOB 0 JAUCIUILIMHE TPEyCMaTPUBACT MPEAOCTaBlIeHuE HHPopManuu B hopmMax,
aJIalITUPOBAHHBIX K OTPAHUYCHHSIM UX 3JI0POBbsI U BOCIIPHATHSL HH(POPMAIUH:

Jst i ¢ HapylIeHusIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipu HEOOXOMMMOCTH JJISI JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbsI U MHBAJIHJIOB
mpoIielypa OlEHUBAHUS PE3yJIbTATOB 00yUEHHSI MOXKET MPOBOJAUTHCS B HECKOJIBKO 3TATOB.
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