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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.

Mopyne qucuuiuind: Moysib yKpyITHEHHOH TPYIIIIbI CIIELUAIIBHOCTEN U HAIIPABJICHUM.

HNunexce nuctumaunel: b1.0.02.01.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BATEIbHBIX
TEXHOJIOTH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMnereHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaToOpsl OCTUKEHUS [Tnanupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

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.
Tabmuna 5.2 — Coneprkanue pa3zienos (TeM) TUCHUILIMHEI (B T.4. 1O JEKIHUSIM)

Ha3zBanus pa3aenon
(Tem) TUCUUTLTUHBI

Coneprxanue pa3ienoB (TeM) TUCUUILTHHEI (B
T.4. IO JICKLUSM)

TpynoemkocTsb
(JIeKITMOHHBIE
3aHATHA), U

dopmMupyembIe
KOMIIETCHIINH

1 cemecTp

1 JIuneitnas anredpa
u pemienne CJIAY

[Toustue u BuabI Matpuil. Onepanuu ¢
matpuriamu. OnpeeuTeny mopsaka n.
OOparHas matpuia. JInHEeHbIE TPOCTPAHCTBA.
@OyHKIUY B TMHEHHBIX MPOCTPAHCTBAX.
CucTeMbl TMHEWHBIX YpaBHEHUIT: (HOpMBI
3amucH, kiaaccupukanus. Teopema Kponekepa-
Kanemnu. MccnenoBaHue u perieHue CUCTEMBI
B 00111EM clTydae.

OIIK-1

HUroro

2 Bektopnas anredpa
1 EBKIIMIOBEI
MIPOCTPAHCTBA

OcHoBHBIE OHATHUA. JIMHEHBIE Onepaluy HaJl
BekTopamu. [Ipoekiiust BEeKTOpa Ha OCh.
JIuHeiiHas 3aBUCUMOCTh U HE3aBUCUMOCTD
BeKTOpOB. bazuc. Paznoxenue Bekropa 1o
0a3ucy. Hanpapisitoniiue KOCHHYCBI BEKTOPA.
OpT-BEKTOP B KOOPAUHATHOM (opMme.
JIuHeitHble onepanuu HaJl BEKTOPAMHU B
KoopauHatHOU (hopme. CkansapHoe
Mpou3BeIeHNE BEKTOPOB. BekTopHoe
npou3BeIeHne BeKTOpoB. CMelanHoe
npou3BeieHne BEKTOpoB. [Ipmnoxenus
CKaJIIPHOTO, BEKTOPHOTO, CMEIIAHHOTO
MIPOU3BEICHUS BEKTOPOB.

OIIK-1

Hroro

3 AganuTtnyeckas
TEOMETPHUS

OcHOBHBIE 337]a4l AHAIUTUYECKON FEOMETPHH.
IlonsiTHE ypaBHEHUS JIMHUU U IIOBEPXHOCTH.
ITonsipHas cucrema KOOpAUHAT. Y paBHEHUS
IPSAMOU Ha INIOCKOCTH. Y PaBHEHHE IUIOCKOCTH.
YpaBHeHUs IpAMOU B IpocTpaHcTBe. Kpusbie
BTOpOro nopsaka. [Ipusenenue ypaBHeHUN
KPHUBBIX BTOPOI'O MOPsIIKA K KAHOHUYECKOMY
Buay. [IoBepXHOCTH BTOPOrO NOpsAKa.
IToBepxHOCTH BpalCHUsI.

OIIK-1

Htoro
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4 Hauaia anannsa

MmuosxecTBa. Onieparii Hai MHOXXECTBAMH.
Hucnosbie MHOXkeECTBA. DYHKIIMHU WU
otoOpaxenust. CucreMbl okpecTHocTel B R.
[Ipenen ¢pyHKUMU: TOHATHE, ONIPEICIICHIE
npenena. Teopemsl o npeaenax.
3ameuaTenbHble npezesbl. HempepbiBHOCTH
¢ysnkunu. beckoneuHo mMasbie 1 OECKOHEYHO
Oonpinve GyHKIUU. TeopeMbl 0 CBOMCTBAX
O0eckoHeuHO ManbIX pyHKInH. CpaBHEHHE
0ECKOHEYHO MaJIbIX M OECKOHEYHO OOJIBIINX
¢bynkuii. CBOMCTBAa SKBUBAJICHTHBIX
0ECKOHEYHO MaJIbIX (PYHKIUH.

10

OIIK-1

Htoro

5 NMuddepenunansuoe
UCUHUCIICHUE

[Toustue nuddepenupyemoit pyHkmu u
npou3BoHON MaTpullbl. Juddepenimpyemsie
otobpaxenus. [loHsTHE U CBOIICTBA
pou3BoAHON. [Ipon3BoHAs 110 HAIIPABIICHHUIO.
IIpousBoaHbIe BBICIINX MOPAAKOB. DyHKIINH,
3aJlaHHbIEC TaPAMETPUUECKH, U UX
muddepenipoanue. OyHKINH, 3a1aHHbIC
HESIBHO U UX Tu(epeHpoBaHue.
I'eomeTpryeckuii ¥ MEXaHUYECKUM CMBICT
IIPOU3BOJHON. YpaBHEHHE KacaTEIbHOU K
KPUBOW. YpaBHEHHUE KaCATECIIbHOU IIJIOCKOCTH U
HOpMaJu K noBepxHoctH. Auddepenunan
¢byukuuu. /luddepeHnmansl BBICIIMX
nopsiaikoB. ®opmyna Telnopa. OcHOBHbIE
TeopeMbl U HepeHInaIbEHOTO UCUNCIICHUS.
[TpaBuno Jlonurans. UccnenoBanue ¢pyHKumii
C IIOMOIIBIO IIPOU3BOIHBIX.

OIIK-1

HUroro

6 HeonpeneneHHbIit
WHTErpaj

[TonsiTre mepBooOpa3HON U HEOTIPEIETICHHOTO
uHTerpana. CBoicTBa HEONPEAECICHHOTO
uHTerpana. TaGauia OCHOBHBIX MHTETPaJIoB.
OCHOBHBIE METOIbI UHTETPUPOBAHUS: METO/T
nmoABeACHUS 101 3HaK qudpepeHnmana, MeTo
3aMEHbI IEPEMEHHON, METOJ] HHTETPUPOBAHHUS
o yacTsM. MHTerpupoBanue HEKOTOPBIX
KJIaCCOB (DYHKIIMIA: UHTEIPUPOBAHUE
TPUTOHOMETPUUECKUX (PYHKIIHH,
MHTETpUpOoBaHue QYHKIIHHI, comepKaiux
KBaJIpaTHBIN TPEX4JIeH, UHTErPUPOBAHNE
JIPpOOHO-PAIIMOHATBEHBIX (DYHKITHH.
WuTerpansl, He BhIpaykaroUIfecs yepes
AIIeMEHTapHbIE (PYHKIIHH.

OIIK-1

Hroro

Uroro 3a cemectp

2 cemecTp
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7 OnipeneneHHbIN
UHTErpal.
HecoOcTBeHHbIi
UHTErpa

OnpeneneHHblil UHTErpai: NOHATUE, CBONCTBA,
cyuiectBoBanue. MHTerpan kak QyHKIHs
BepxHero npexaena. Popmyna Herorona-
Jleitouuua. MinTerpupoBaHue 1o 4yacTsMm B
OIIpEJICJIECHHOM UHTErpae. 3aMeHa epeMeHon
B onpejiesieHHoM uHrerpaie. [Ipubnmxkennoe
BBIUUCIICHUE ONPEAEICHHOIO HHTErpaa.
[TpunoxeHus onpeaeeHHOro HHTerpaia.
HecoOcTBeHHbIE HHTETpaIbl IEPBOTO POAA.
HecoOcTBeHHbIE HHTETrpaibl BTOPOro pojia.

OIIK-1

Htoro

8 KpaTHsle
WHTETPaJIbl

KpaTHLIC HUHTCrpajibl: OIIPCACICHUC,
HHTCpIIpeTalus, CBOICTBA. OI_IeHKa KpaTHBIX
HHTCIpajioB. BrrunciaeHue 1BOMHBIX
HHTCI'pajIoB. CBCI[CHI/IC JBOMHBIX HUHTCET'paJioB K
IOBTOPHLIM. Brruncienue TpOﬁHBIX
HHTCIpajioB. 3ameHa NIEPCMCHHBIX B KPATHBIX
HHTCIrpaiax. KpHBOJ’IHHGﬁHLIG CHUCTCMBI
KOOpAUHAT. HOJ'IHpHaSI CUCTCMa KOOpAHUHAT.
C(pepﬂqecxa;{ U NUJIIMHAPHUYICCKAasA CUCTCMbI
KOOpAUHAT. OCOOEHHOCTH BBIYMCIICHUS
KpaTHbIX UHTCTPAJIOB. HpI/IJ'IO)KeHI/Iﬂ KpaTHbIX
HHTCIpajioB.

OIIK-1

HUroro

9 KpuBonuHeitHbie 1
MOBEPXHOCTHBIE
uHrerpansl. Teopus
noJist

[TonsiTne kpuBONIMHENHHOTO HHTErpaIa [-pona u
[I-pona. YcnoBue cyiiecTBOBaHUS
KpUBOJIMHEWHOTO nHTerpana. CBoiicTBa
KpUBOJIMHEHHOTO MHTerpana. OneHka
KpUBOJIMHEHHOTO uHTerpana. [lonstue u
CBOMCTBA MTOBEPXHOCTHOIO UHTErpaia [-poxa u
[I-pona. CBolicTBa MOBEPXHOCTHOTO
uHTerpana. OneHka NoBepXHOCTHOTO
uHrerpana. [IpunoxxeHus KpuBOJIMHEUHOTO U
MOBEPXHOCTHOTO UHTETPaJIOB.

CkansipHble U BeKTOpHBIE ToJist. [{upkymsiums
BEKTOPHOTO MOJIs1 BAOJb KpUBOH. Dopmyiia
l"aycca-Octporpanackoro. [{uBepreHiusi.
®opmyna Ctokca. PoTop BEKTOpHOTO MOJISI.
[ToTeHnmanpHOE MOJIE U €r0 CBOMCTBA.
ConeHonganbHOE NOJIE U €T0 CBOMCTBA.
BekTopHblii moTeHIIMAN.

OIIK-1

Hroro
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10 YucnoBble psibl C
BEILIECTBEHHBIMU
YJIeHaAMHU

IlonsiTHE, BUIIBI M CBOMCTBA YUCIOBBIX PSAIOB.
AOCOIOTHO U YCIIOBHO CXOJISIIIIUECS PSIIbI.
IIpu3HaKy CXOIMMOCTH 3HAKOIOJIOKHUTEIBHBIX
psnoB: mpu3Hak JlamamOepa, paguKaaIbHbII
npu3Hak Koy, MHTerpaibHbIA IPU3HAK
Komm, npusnaku cpaBHeHus. CX0IUMOCTb
3HaKornepeMeHHbIX psAaoB. [Ipusnak JleliOHuna.
ApudmeTrnueckre onepanuu ¢ psaamu.
CymmupoBanue paoB. OcTaTok psjia u ero
OLICHKA.

OIIK-1

Htoro

11 OyHKUMOHATBHBIE
pSAbBI

OcHoBHbIE TOHATHS (PYHKIIMOHAJILHOTO Psiza.
PaBHOMEpHas cXOAUMOCTh (PYHKIIMOHATIBHOTO
psinaa. OCHOBHBIE TEOPEMBI O PABHOMEPHO
cxopsmuxcs psgax. CreneHHsle psiibl:
MIOHSTHE, CXOAUMOCTh. CBOMCTBA CTENIEHHBIX
PSA0B BHYTPU MHTEPBAJIa CXOAUMOCTH. Psbl
Tennopa u Maxkinopena. Pasnoxenue
3JIEMEHTAPHBIX (PYHKIMHA B CTETICHHBIE PAIBI.

OIIK-1

HUroro

12 OGBIKHOBEHHBIE
nuddepeHatbHbIe
ypaBHeHUsA. CUCTEMBI
ony

Huddepennmanbapie ypaBHEHUS TIEPBOTO
NopsKa. YpaBHEHUS € pa3AeSIOUIIMUCS
nepeMeHHbIMU. OJTHOPO/IHbIE YPaBHEHHS.
MOCTaHOBKA 33J1a4M O BBIJICIICHUN PELICHUH.
Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH.
JIvHeiHbIe ypaBHEHHUS IEPBOTO MOPSIKA.
VYpaBHenus bepuymim. YpaBHEeHUs B TOJTHBIX
muddepenmuanax. [TpubamxeHHbIE METO B
pemenus auddepeHnnaaTbHbIX YpaBHEHUH
MIEPBOTO MOPSAIKA. Y PaBHEHHUS BBICIIUX
nopsakoB. [loHaTre cuctemMbl OOBIKHOBEHHBIX
nuddepeHIanbHbBIX ypaBHEHHH. CUCTEMBI
JIMHEWHBIX ypaBHEHUN. OTHOPOAHBIE CUCTEMBI
JTUHEHHBIX TudPepeHITNATBHBIX YPABHEHHH C
MMOCTOSITHHBIMH KO3 dutinenTamu. Metop
BapHaIllK MPOU3BOJIbHBIX TOCTOSTHHBIX.

OIIK-1

Hroro

12

CornacoeaHa Ha noptane N2 61372




13 DnemeHTHI TEOPUU
BEPOATHOCTEN U
MaTeMaTU4ECKOMN
CTaTHUCTUKHU

Cayuvaiinbie coObITHS. Anredpa coOBITHI.
OnemeHTsl KOMOMHaTOpukH. Kiaccuueckoe
olpesiesieHue BeposTHOCTU. TeopeMbl
CJIOKEHUSI U YMHOXKEHUSI BEPOSITHOCTEH.
®opmyiia noJHoM BepoaTHOCTH. Dopmyria
Baiieca. /luckpeTHble Ciiy4aliHbIE BEJIMYHHBI.
HenpepbiBHBIE CllyyaliHbIE BEJIMYHMHBI.
O0paboTKa pe3yIbTaTOB CTATUCTHICCKIX
HaOmoieHui. YncnoBble XapaKTePUCTUKU
CTaTUCTUYECKOTO pacnpesenenus. Toueunble
OLIEHKH [TapaMeTpoOB pacipeneiaeHus. Meton
MOMeHTOB. [IpoBepka runoressl o
HOPMaJIbHOM paclpeeseHUH r'eHepaaIbHOM
coBoKyInHocTU. Kputepuu cornacus.
WHuTepBaibHble OLIEHKU ITapaMeTpOB
HOPMAaJIbHO pacIpeIeIeHHON

CIIy4ailHOM BEJINYUHBI.

OIIK-1

Htoro

Hroro 3a cemectp

3 cemecTp

14 KoMIuiekcHEIE
qucia

Omnpenenenre KOMIUIEKCHBIX YUCEN U
JIeWCTBHS HAJT HUMH. AnreOpandeckasi opma
KOMILIEKCHOTO uncna. JlelcTBus Haj
KOMIUIEKCHBIMU YHCJIaMU B aJireOpandeckon
dbopme. Tpuronomerpudeckas Gopma
KOMIIIEKCHOTO uncna. JlelcTBus Hajl
KOMIUIEKCHBIMU YHCIIaMU B
TPUTOHOMETpHUIECKOH opme. Dopmya
Oiinepa. [lokazarenpHas Gpopma KOMITJIEKCHOTO
yrcna. KoMmriekcHble BEKTOPBI:
anredpandeckas (hopma KOMIIEKCHOTO
BEKTOpa, JCHCTBUS HaJl KOMIUIEKCHBIMU
BEKTOpaMH B alreOpandeckoit popme.
[IpencraBieHre KOMIIJIEKCHBIX BEKTOPOB B
OpPTOHOPMHpPOBaHHOM Oa3zuce. BripaxkeHue
oreparuii HaJ KOMIUIEKCHBIMH BEKTOpaMu
4yepe3 UX KOMIIOHEHTHI.

OIIK-1

Hroro

15 Teopus Gpynkumit
KOMILJIEKCHOT'O
NEPEMEHHOTO

[TonsATHe QPyHKIUN KOMIUIEKCHOTO
[IEPEMEHHOT0. DJIEMEHTapHbIE (PYHKINU
KOMIUIEKCHOTO niepeMeHHoro. [Ipenen
[IOCJIEI0BATEIBLHOCTH KOMIUIEKCHBIX YHCEIL.
[Ipenen u HenpepbIBHOCTH (PYHKIIUU
KOMIUIEKCHOTO NTEPEMEHHOTO.
JuddepennmpoBanne GyHKIUU
KOMIUIEKCHOTO IepeMeHHOro. Y cinosue Komm-
Pumana. aTerpupoBanue GyHKINN
KOMIUIEKCHOTO NTEPEMEHHOTO.

OIIK-1

Htoro

CornacoeaHa Ha noptane N2 61372




16 Psinel ¢
KOMIUIEKCHBIMH
qJeHaMH

[IpencraBnenne aHATUTHYECKUX (QYHKIIUA
psanamu. Psan Teinopa ¢pyHkmm
aHasiuTU4YecKoi B kpyre. CBoicTBa
PaBHOMEPHO CXOASIIUXCS (YHKIIMOHATBHBIX
psnoB. Teopembl €IMHCTBEHHOCTH, HYJIH
aHaTMTHYeCKNX (yHKIUH. Pasnoxenue
aHanmuTH4YecKnX GyHKuui B psig Jlopana.
[IpaBunbHas u rnaBHas yactu psajaa Jlopana.
EnuncTBeHHOCTD pas3noxkeHus B pan JlopaHa.

OIIK-1

Htoro

17 UnTerpanbHble
npeoOpazoBaHus

ITpeoOpazoBanue Mennuna. [IpeoOpasoBanue
®ypne. [IpeodpazoBanne Pagona.
[Ipeo6paszoBanue Jlamnaca. [Tonydenue
n3o0paxkenuii. [loctpoenne nzo0pakeHuit As
KyCOYHO-JIMHEHHBIX (PYHKLUH.
JuddepeHnmpoBanue 1 UHTETPUPOBAHUE
n3o00pakeHuii. BoccraHoBIeHHE opUrnHaa 1mo
JIpOOHO-pallMOHATIBHOMY H300pa’KEeHHIO.
BoccranoBnenue opuruHaia no u300paxeHuto
C UCIOJIb30BAHUEM CBEPTKU U TEOPEMBI
3amna3/piBaHus. V300paskeHus UIsi HHTETpajioB
C IIEPEMEHHBIM IIPEJETIOM U IIPOU3BOIHBIX.

OIIK-1

HUroro

18 Psigpl 1 MHTErpasIbl
Dypre

[Tonstue psga @ypse. Teopema o
pasnoxxumoctu Gynkiui B psg Oypee. P
®dypbe ISl YeTHBIX U HEUETHBIX (DYHKITHIA.
Psinpr @ypoe 11t GyHKIINANA TPOU3BOITHHOTO
nepuoja. Paznoxenue B pan Oypne
Henepuoanueckon pynkiuu. KommiekcHas
dbopma psana Dypee. UaTerpan dypbe Kak
npeaenbHbli ciydait psga @ypse. Teopema o
MpeACTaBICHUHN GYHKIIUNA HHTErpasioM Dypre.
KommekcHast hopma uaTErpana dypoe.
[IpeobpazoBanune dypre. [Ipencrabnenne
¢dbyukuun uaTerpanioM dypbe. DopmyIibl
oOpamieHust mpeoopazoBanus Dypobe.
MHuoromepHoe npeodpazoBanue Dypebe.
Teopema [I>nu-Bunepa. YacTtoTHbie 1
BPEMEHHbBIE XapaKTEPUCTUKH CUCTEMBI
aBTOMATUYECKOTO YIPABJICHUS.
["apmoHWYecKuil aHaM3 U CUHTE3 CUTHAJA.
Teopema KortenpHukoBa-IllenHoHa.

OIIK-1

Hroro

CornacoeaHa Ha noptane N2 61372
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19 [punoxxenus
npeoOpa3oBaHUs
Jlannaca

Pemenne nuHeiHbIX 1u¢depeHnantbHbIX
YpaBHEHHH C TIOCTOSHHBIMU KO3 (DUITCHTAMH.
®opmyna [Jroamens. IHTerpupoBanue cuctem
JTUHEHHBIX TU(PEepeHINaTbHBIX YPAaBHEHHUH C
MOCTOSTHHBIMU K03 punimenramu. Pemenne
MHTErPAJIbHBIX YpaBHEHHM. Vcrionp30Banue
npeoOpa3oBanus Jlamiaca uist MOJENUPOBAaHUS
JNEKTPUYECKUX LIETIEH.

OIIK-1

Htoro

Hroro 3a cemectp

36

HUroro

108

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAP

bl)

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

Ha3zBanus pasaenos
(TeM) TUCUHUTLITUHBI

HanmeHoBaHuE NPaKTUYECKUX 3aHATHN
(cemunHapoB)

TpyrnoeMKOCTb,
q

dopMupyemsle
KOMIIETCHIIUU

1 cemecTp

1 JIuneitnas anrebpa u
pemenne CJIAY

[elictBusa Hax maTpulamMu. Beraucnenue
onpenenuteneil. OOpaTHas MaTpuIa.
Marpuunsle ypaBHeHUs. PaHr MaTpuib.
OrnpenesneHHble CUCTEMBI JIMHEUHBIX
ypaBHeHUl. HeorpeneneHHbIX CuCTEMBI
JIMHEHHBIX YPABHEHUMN.

OIIK-1

Hroro

2 Bektopnas anredpa u
EBxnnnoBEl
MIPOCTPAHCTBA

Jenenue orpeska B JaHHOM OTHOIICHUH.
Paznoxenne BeKTOpoB 1o 6a3ucy.
[Ipoekius Ha OCh, KOOPAUHATHI BEKTOPOB.
JIvHeiHble onepanuu HaJl BEKTOPaMHU B
KoopauHaTHOU (hopme. Moyib u
HaIPaBJISAIONINE KOCUHYCHI BEKTOPA; X
BBIpOKEHHE uepe3 KoopauHaTsl. CKaIsipHOe
Mpou3BeIeHne BEKTOpOB. BekTopHoe
pou3Be/IeHne BEKTOpOB. CMeNIaHHoe
MIPOU3BEICHNUE TPEX BEKTOPOB.
CoOcTBEHHBIE 3HAUCHHS U COOCTBEHHEIS
BEKTOPHI MaTPHUIIHI.

OIIK-1

Hroro

3 AganuTnyeckas
TEOMETPHUSI

YpaBHEHMs NPSAMOU HA MJIOCKOCTH.
YpaBHEHME IUIOCKOCTU. Y PaBHEHUS IIPAMOI
B IIpocTpaHcTBe. KpuBble BTOPOro nopsaka.
IIpuBeneHne ypaBHEHUN KPUBBIX BTOPOTO
MOPsIIKa K KAHOHUYECKOMY BH]Y.
IToBepxHOCTH BTOPOTO MOPSAAKA.
IToBepxHOCTH BpalcHUs.

OIIK-1

Htoro

CornacoeaHa Ha noptane N2 61372
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4 Hauaia anannsa

Omnepanyu Hag MHOXecTBaMu. UncioBbIe
MHOXecTBa. DyHKIMH Win

orobpaxxenus. [Ipenen pyHKIMU: TOHATHE,
olnpezesieHue npejesna. 3aMeyaTesibHble
npezensl. HenpepbIBHOCTD (hyHKITHH.
beckoHeuHO Mainble 1 0ECKOHEUHO O0JIbIINe
¢yuxun. CpaBHEHHE OECKOHEYHO MaJbIX U
0eCcKOHEeYHO OONBIINX (PYHKINH.

OIIK-1

Htoro

5 NMuddepenunansuoe
UCUHUCIICHUE

JuddepenunpoBanue GpyHKIUN CKaIIPHOTO
aprymMmenTa. [Ipon3BogHbIE BBICIINX
HOPSIKOB (DYHKIMN CKAJIIPHOTO apryMeHTa.
[Tpou3BoiHAs 1O HAIIPABICHHUIO.
HuddepenumpoBanre GpyHKINN, 3aJaHHBIX
napamerpuuecku. J{uddepenuponanne
(byHKUMH, 3a1laHHBIX HESBHO. Y paBHEHHE
KacaTeJIbHOU K KPUBOW. Y paBHEHUE
KacaTeJIbHON MIIOCKOCTH U HOPMAJIH K
nosepxHocTu. Juddepenman GyHKIUN.
JuddepeHnmansl BBICIIUX MOPSIKOB.
IIpasuno Jlonurans. Mccnenosanue
(GYHKUIMH C TOMOIIBIO TPOU3BOIHBIX.

OIIK-1

Hroro

6 HeonpeneneHHsbIi
WHTErpaj

Ornpezenenne, CBOWCTBA, TAOTUITBI
WHTErpasioB u auddepeHuanoB. Metos
MoABEACHUS 1101 3HaK Aud depeHnnana.
Merton 3ameHbl iepeMeHHoi. MeTon
MHTETPUPOBAHUS 110 YACTSM.
HuTerpupoBanue TpUrOHOMETPUIECKUX
GyHKIHA.

WNHuTterpupoBanne QpyHKIUH, ComepKaImx
KBaJIpaTHbIM TpexwieH. IHTerpupoBaHue
JIPOOHO-paIMOHATBHBIX (DYHKITHH.
Nurerpansl,

HE BhIpakarolluecs 4epe3 dJeMeHTapHbIe
GyHKIHH.

OIIK-1

Hroro

Hroro 3a cemectp

36

2 cemecTp

7 OnipeneneHHbIN
UHTETpal.
HecoOcTBeHHEBIH
UHTErpa

®opmyna HeroTonalleiibHuna.
WHTerpupoBaHue o 4acTsm B
OIpECIIEHHOM MHTErpae. 3aMeHa
[IEPEMEHOM B ONIPEIECICHHOM HHTErpajle.
[Tpubnnxennoe

BBIUHCJICHUE ONPEECICHHOTO UHTErpaa.
[TpunoxeHus: onpeaeIeHHOro NHTErpaia.
Heco6cTBeHHBIE HHTETrpalIbl IEPBOTO POJIA.
Heco6cTBeHHbIE HHTErpaibl BTOPOTO PoOa.

OIIK-1

Hroro

CornacoeaHa Ha noptane N2 61372
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8 KpaTHble uHTErpasl

Bpruncnenue q1BOWHBIX U TPOMHBIX
CBEJICHUEM HX K IOBTOPHBIM.

MHTETpaJioB. 3aMeHa IEPEMEHHBIX B
KpaTHBIX UHTETpaliax. Beruncienue
WHTETPAJIOB B MOJSPHBIX KOOPAHHATAX.
Cdepurdeckast M MIITUHAPUICCKAS CHCTEMBI
KoopauHar. [IpumoxeHnust KpaTHbIX
HMHTETPaJoB.

OIIK-1

Htoro

9 KpuBosiuHeiiHble 1
MMOBEPXHOCTHBIE
uHTerpaiel. Teopust
oJIs

Kpusonnneiinsle unrerpains! I-poga u II-
pona. OueHka KpUBOJIMHEWMHOTO UHTETpaIa.
IToBepxHocTHBIE UHTErpainsl [-pona u I1-
pona. OueHka NOBEpXHOCTHOI'O UHTETpaa.
IIpunoxxeHus KpUBOJIUHEWHOIO U
[IOBEPXHOCTHOI'O UHTErpanoB. Llupkyianys
BEKTOPHOTO I0JI BAOJIbL KpuBou. @opMyia
I"aycca-Octporpaackoro. JluBeprenuus.
dopmyna

Crokca. PoTop BEKTOpHOIO MOJIS.

OIIK-1

Hroro

10 Yucnosele psiabl ¢
BEIECTBEHHBIMHU
yJIEHAMHA

AGCOIIOTHO U YCIIOBHO CXOJISIINECS PAIBI.
[Ipu3Haku CX0AMMOCTH
3HAKOIOJIOKUTETBHBIX pA0B. CXOAUMOCTh
3HaKoIlepeMeHHbIX psAoB. [Ipu3Hak
Jletioauma. ApudmeTndeckrue onepamuu ¢
panamu. CymmupoBaHue psanoB. OcTaTok
psiZa U ero olleHKa.

OIIK-1

Hroro

11 ®yHKuMOHANbHBIE
psIbI

PaBHOMEpHAs CXOOUMOCTH
($yHKIMOHAIBHOTO psifa. CTENeHHbIE PSAAbL:
MOHATHE, CXOaUMOCTh. CBOMCTBA
CTEIIEHHBbIX PSAJA0B BHYTPU HUHTEpBaJa
cxoaumocTtu. Pl Teistopa u MakiopeHa.
Paznoxenne snemMeHTapHbIX GYHKINN B
CTEIIEHHbIE PAJIBL.

OIIK-1

Htoro

12 OObIKHOBEHHBIE
muddhepeHIanbHbIe
ypaBHeHUS. CHCTEMBI
ony

YpaBHEHMS € pa3eNAIOIUMUCS
nepeMeHHbIMU. OTHOPOIHBIE YPABHEHMS.
JluHeliHble ypaBHEHUS IIEPBOTO MOPSAKA.
YpaBHeHus bepHyiun. YpaBHeHus B
nonHbIX guddepennnanax. [Ipudnmxennsle
METOAbI perieHus 1uddepeHnanIbHbIX
ypaBHEHHI EPBOTO MOPsAIKA. Y PaBHEHUS
BBICIINX

nopsiikoB. CUCTEMbI TMHEWHBIX YPaBHEHUI.
OnHOpPOAHBIE CUCTEMBI

JUHENUHBIX TU(GEepeHINATbHBIX YPaBHEHUN
C MOCTOSTHHBIMH KO3 duimentamu. Meron
BapHalluy IPOU3BOJIbHBIX MTOCTOSHHBIX.

OIIK-1

Hroro

CornacoeaHa Ha noptane N2 61372
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13 DnemeHTHI TEOPUU
BEPOATHOCTEN U
MaTeMaTU4ECKOMN
CTaTHUCTUKHU

OnemeHTbl KoOMOUHaTOpuku. Popmyia
IIOJIHOM BeposiTHOCTH. Dopmyita

baiieca. /IuckpeTHble City4yallHble BEJIMYNHBI.
HenpepbiBHbBIE CllyyaliHbIE BEJIMYHHBI.
O6paboTka pe3yabTaTOB CTATUCTUYECKUX
HaOmoieHu. UncnoBble XapaKTePUCTUKI
CTaTUCTUYECKOTO PaCIIPEICICHHUS.
ToueuHble OLEHKH TapaMETPOB
pacnpenenenus. MeToq MOMEHTOB.
[TpoBepka runoTe3bl 0 HOpMaJIbHOM
pacnpenesieHuu TeHEPaIbHON
COBOKYITHOCTH. VIHTEpBaIbHBIE OLIEHKU
[apaMeTpPOB HOPMAJILHO Pacpe/IeIIEHHOM
CIIy4allHOM BEJIMYHHBI.

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 dopme. Dopmyra
Oiinepa. [lokazarensHas Gopma
KOMIIJIEKCHOTO uncia. JleHcTBys Hafl
KOMIUIEKCHBIMU BEKTOPaMHU B
anredpandeckoit popme. [Ipeacrasienue
KOMIUIEKCHBIX BEKTOPOB B
OpTOHOPMHpPOBaHHOM Oa3zuce. BripaxkeHue
orepanuii HaJl KOMIUIEKCHBIMU BEKTOPaMU
yepe3 UX KOMIIOHEHTHI.

OIIK-1

Hroro

15 Teopus Gpynkumit
KOMILJIEKCHOT'O
NEPEMEHHOTO

DneMeHTapHbIe (YHKIUN KOMITJIEKCHOTO
nepemeHHoro. [Ipenen
IIOCJIEI0BATEIbHOCTH KOMIUIEKCHBIX YHCEI.
[Ipenen u HENPEpHIBHOCTH (PYHKIIUU
KOMIIJIEKCHOT'O IIEPEMEHHOT 0.
JuddepenumupoBanue GpyHKIUN
KOMIUIEKCHOTO IEPEMEHHOT0. Y CJIOBUE
Kommu-Pumana. MaTerpupoBanne pyHKIUU
KOMIIJIEKCHOT'O IIEPEMEHHOT 0.

OIIK-1

HUtoro

16 Psinel ¢
KOMILJIEKCHBIMH
YIeHAMU

[IpencraBnenue aHAMUTHYECKUX (QYHKIUN
psnamu. Pan Teitnopa ¢pyHkuun
aHAIUTHYECKOU B Kpyre. CBoMCTBa
PABHOMEPHO CXOASAIIUXCS (PYHKIIMOHATIBHBIX
psnoB. TeopeMbl €IMHCTBEHHOCTH, HYJIH
aHanmuTHYeCKUX QyHKUMN. Pasnoxxenue
aHanmuTHYecKuX (yHKUMi B psan Jlopana.
IIpaBunbHas U riiaBHas 4acTtu psana JlopaHa.

OIIK-1

Hroro

CornacoeaHa Ha noptane N2 61372
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17 UnTerpanbHbie
npeoOpa3oBaHUs

[TpeobOpazoBanne MennuHa.
[TpeoOpazoBanue Dypne. [IpeodpazoBanme
Panomna. IlpeoGpazoBanue Jlamaca.
[Tonyuenune nzodpaxenuil. [locrpoenne
n300paKeHHH U151 KyCOYHO-TMHEUHBIX
¢bynkuuii. JIuddepenppoanue u
MHTETPUPOBAHNE N300paKEHUI.
BoccranoBiienue opuruHana mno
JIpOOHO-pallMOHATIBFHOMY U300paKEHHIO.
BoccraHnoBiienue opuruHana mno
n300paKEHHIO C UCTIONB30BaHUEM CBEPTKH U
TeopeMbl 3anas3abiBanus. M300paxenus s
MHTETPAJIOB C IEPEMEHHBIM IIPEJIETIOM U
MPOU3BOIHBIX.

10

OIIK-1

Htoro

18 Psiibl 1 UHTETpabl
Dypee

Psan @ypbe niis 4eTHBIX U HEYETHBIX
byskuuit. Psapt @ypbe i GyHKImi
IIPOU3BOJILHOIO Nepuoaa. Pasznoxenue B psn
®dypbe HENEePUOINUECKON (DYHKIIHUH.
KommnekcHas popma psina Oypoe.
Wurerpan @ypbe Kak

IIpeAeNbHbIN cinydyal psaaa Oypse.
KommnekcHast popma unrerpana Oypsoe.
[TpeoOpaszoBanue Dypre. [Ipencrapnenue
¢yskuuu uarerpanom dypre. Popmybt
oOpamienus npeoOpazoBanus Dypee.
MHuoromepHoe npeodpazoBanue Oypsoe.

OIIK-1

Hroro

19 Tlpunoxenus
npeoOpa3oBaHus
Jlannaca

Pemenue nmuHelHbIX qudPepeHImanTbHbIX
YpaBHEHUH C TOCTOSTHHBIMU
koaurmentamu. Gopmyna Jroamens.
HNHuTterpupoBanmne cucrem

JTUHEHHBIX MU PepeHITNATBHBIX YPaBHCHHUHA
C TIOCTOSTHHBIMU KOd(ppHUIIMeHTaMu.
Penienue nHTErpaIbHbIX YPaBHEHUM.

OIIK-1

Hroro

Hroro 3a cemectp

40

Htoro

104

5.4. JlaGopaTopHbIe 3aHATHSA

HaumeHoBaHue 1a00paTOpHBIX pabOT MPHUBEIEHO B Ta0uIE 5.4.
Tabmuna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT

Haspanus pasnenos
(TeM) TUCIUIUTAHBI

HaumenoBanue 1abopatopHbix paboT

TpynoeMKOCTb,
q

dopmupyembie
KOMIIETEHIINH

1 cemecTp

CornacoeaHa Ha noptane N2 61372
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1 JIunetinas anrebpa u
pemenue CJIAY

[HevictBus Hax MatpuniaMu. Beraucnenue
onpenenureneid. OOpaTHas MaTpuIa.
Martpuussle ypaBHeHUs. PaHT MaTpHILIbL.
OrnpenieneHHbIE CUCTEMBI JIMHEHHBIX
ypaBHeHUl. HeomnpeneneHHbIX CUCTEMBI
JIMHEHHBIX YPABHEHUM.

OIIK-1

HUroro

2 BekropHas anrebpa u
EBxnnaoBbI
MIPOCTPAHCTBA

Jlenenue orpes3ka B JaHHOM OTHOLICHUH.
PaznoxeHnue BEeKTOpPOB 1o Oa3ucy.
IIpoekuus Ha OCb, KOOPAUHATEI BEKTOPOB.
JIuneliHble onepanuy HajJ BEKTOpaMU B
KoopauHaTHOH popme. Moayinb u
HaIIPaBJIAIOIIHAE KOCUHYCBI

BEKTOPA; UX BBIPAKEHUE YEPE3
KoopAuHathl. CKaJIspHOE NPOU3BEICHHE
BEKTOPOB. BekTopHOE nIpoussenenne
BEKTOpOB. CMeIaHHOE IPOU3BEIEHUE
Tpex BeKTOpoB. COOCTBEHHBIE 3HAUECHUS U
COOCTBEHHBIE BEKTOPBI MaTPHIIbI.

OIIK-1

Hroro

3 AganuTtnyeckas
TEOMETPHSI

YpaBHeHUs NPSIMOIl HA TIJIOCKOCTH.
VYpaBHEeHUE IIOCKOCTH. Y paBHEHUS
psAMOi B mpocTpaHcTBe. KpuBbie BTOpOro
nopsiaka. [IpuBenenre ypaBHEHU KPUBBIX
BTOPOTO MOPSAKA K KAHOHUYECKOMY BH]LY.
[ToBepXHOCTH BTOPOTO MOPSIAKA.
[ToBepxHOCTH BpalieHUs.

OIIK-1

Hroro

4 Hauaia anannsa

[Ipenen ¢pyHKIMU: TOHATHE, ONIPEICIICHIE
npezena. 3aMeyaTeIbHbIe TIPEIebl.
HenpepsiBHOCTh PyHKIIME. CpaBHEHNE
OECKOHEYHO MaJbIX U

0eCKOHEYHO OONBIINX (PYHKIUH.

OIIK-1

HUtoro

5 NMuddepenunansuoe
UCUHUCIICHUE

HuddepenumpoBanue GyHKIui
CKaJsIpHOTO aprymenTa. IIpousBoaHbie
BBICIIMX TOPSIIKOB (DYHKIUN CKaJIIPHOTO
aprymenTa. luddepenuupoanue
(byHKUMH, 3a1laHHBIX TAPAMETPUUECKH.
HuddepenumnpoBanue GyHKINA,
3aJlaHHBIX HesBHO. [luddepeniman
¢byukuuu. /uddepeHnmansl BBICIINX
nopsakos. [Ipasuino Jlonurains.
HccnenoBanue (GpyHKIMNA C TOMOIIBIO
MPOU3BOJIHBIX.

OIIK-1

Hroro
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6 Heomnpenenennnlit
HHTETpaI

Meroa noaseneHus 1oj 3HaKk
muddepernmrana. Meroa 3aMeHbBI
IIEPEMEHHON. MeTOl MHTErpUpOBaHUs 110
yacTsaM. lHTerpupoBanue
TPUTOHOMETPUYECKHUX (PYHKINH.
WuterpupoBanue QyHKIHA, COASPIKALIIX
KBaJPATHBIN TPEXUIEH.

WuTerpupoBanue ApoOHO-paliiOHaIbHBIX
GyHKIIH.

OIIK-1

Hroro

Hroro 3a cemectp

32

2 cemecTp

7 OnpeneneHHbIn
WHTETrpall.
HecoOcTBeHHBINM
WHTErpaj

®dopmyna Herorona-JleitOnuia.
WuTerpupoBanue Mo 4acTsm B
OTIpeIeIEeHHOM

MHTErpaje. 3aMeHa MepeMeHOH B
OTIpe/IeIEeHHOM HHTErpase.
[Tpubmxennoe

BBIUHCJICHHE ONPEICICHHOTO HHTETpaa.
[TpunoxkeHus onpeaeeHHOro HHTerpaia.
HecoOcTBeHHBIE HHTETPAIBI IEPBOTO
pona. HecoGcTBeHHBIE HHTETPAITBI
BTOPOTO poja.

OIIK-1

Hroro

8 KpaTHble uHTErpabl

CBenieHue IBOMHBIX UHTETPAJTIOB K
IIOBTOPHBIM. BbIYnCIIEHNE TPOMHBIX
MHTETpaJioB. 3aMEHa IEPEMEHHBIX B
KpaTHBIX MHTErpajax. Berunciaenue
WHTErPAJIOB B ITOJIIPHBIX KOOPAUHATAX.
Cdepuyeckast ¥ ITHHAPHYECKAS
cucreMsl KoopauHar. [Ipwioxenus
KpaTHBIX UHTErPaJIoOB.

OIIK-1

HUroro

9 KpuBonuHeliHble n
IIOBEPXHOCTHBIE
uHTerpainsl. Teopus nosus

KpuBonnHelinesle naTerpansl I-pona u
IIpona. IloBepxHOCTHBIE UHTErpaAIbI [-
poxa u ll-poxa. [Ipunoxenus
KPUBOJIMHEHHOIO ¥ TIOBEPXHOCTHOI'O
UHTErpasioB. LIupKysus BEKTOPHOTO
I10JIsL BAOJIb KPUBOM.

OIIK-1

Hroro

10 Yucnosele psiabl ¢
BEIECTBEHHBIMHU
yJIEHAMHA

AOCOIOTHO U YCTIOBHO CXOASIINECS
psaabl. [Ipu3Haku cxonuMocTu
3HAKOIOJIOKUTETIbHBIX PSIOB.
CX0IuMOCTb 3HAKOTIEPEMEHHBIX PSAIOB.
[Ipusnak

JletioHuma. AprdmeTndeckue onepamuu ¢
panamu. CymmupoBaHue psanoB. OcTaTok
psiZa U ero OleHKa.

OIIK-1

Hroro
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11 ®yHKUMOHANBbHBIE
P

PaBHOMEpHas cXOAMMOCTD
(YHKIIMOHAJILHOTO

psna. CTeneHHble psiibl: IOHATHUE,
CXOJMMOCTb. Pa3iioxkeHue 3J1eMeHTapHbIX
(GYHKIMI B CTEIIEHHBIE PS/bI.

OIIK-1

HUroro

12 OObIKHOBEHHBIE
muddhepeHIranbHbIe
ypaBHeHUS. CHCTEMBI
ony

YpaBHeHUs € pa3feAIOIUMUCS
nepeMeHHbIMA. OTHOPOIHBIE YPABHEHUS.
JIuneliHbIe ypaBHEHMs IEPBOTO MOPSAKA.
YpaBHenus bepHyiu. YpaBHeHus B
noJHbIX AuddepeHnnanax. Y paBHeHUS
BBICIINX NMOPSIAKOB. CHCTEMBI JIMHENHBIX
YPaBHEHHUHU.

OIIK-1

Hroro

13 DnemMeHTHl TEOpUU
BEPOATHOCTEHN U
MaTeMaTHYECKOU
CTaTUCTUKH

O6paboTka pe3yabTaTOB CTATUCTHIECKUX
HaOmroaeHui. YnCI0BbIe XapaKTePUCTUKH
CTaTUCTUYECKOTO PaCIpe/IeICHHUS.
Toueunbie

OILICHKH MapaMeTPOB pacIrpeieIeHUs.
[IpoBepka runoTessl 0

HOpPMaJIbHOM pacrpeieieHuu
T€HEepPaTbHOM COBOKYITHOCTH.
WuTepBanbHble OIIEHKH apaMeTpoB
HOPMAaJIbHO paclpeeeHHON ClTydailHON
BEJIMYUHBI.

OIIK-1

Hroro

Hroro 3a cemectp

20

3 cemecTp

14 KoMIuIeKCHBIE YUCIIia

JecTBrs Hal KOMIUIEKCHBIMU YHCIIaMU B
anreOpanyeckoit popme. JlecTBUs HaL
KOMILIEKCHBIMH YHCIIaMU B
TPUTOHOMETPHUUYECKOU (hopMe.
[Toka3zarenbHas (hopMa KOMIUIEKCHOTO
yucia. JleicTBrs Hal KOMILIEKCHBIMU
BEKTOPaMH B

anreOpanueckoit popme. [Ipencrasnenue
KOMILIEKCHBIX BEKTOPOB B
OpPTOHOPMHUPOBAHHOM 0Oa3uce. BeipaxxeHue
OIepaLyil Hal KOMIUIEKCHBIMU BEKTOpaMu
4epe3 UX KOMIIOHEHTBI.

OIIK-1

Hroro

15 Teopus pyHKIHI
KOMILJIEKCHOTO
NEePEMEHHOTO

[Ipenen mociaeq0BaTEIbHOCTH
KOMIUIEKCHBIX uncen. [Ipenen u
HENPEPBIBHOCTH QYHKIIUN KOMILIEKCHOTO
nepemenHoro. Jluddepenmpopanue
GYHKIIUN KOMILIEKCHOTO TIEPEMEHHOTO.
WuTerpupoBanue GyHKIIUN KOMILIEKCHOTO
MIEPEMEHHOT 0.

OIIK-1

Hroro
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16 Psigpl ¢ [IpencraBnenne aHATUTHYECKUX (QYHKIIUN 2 OIIK-1
KOMIUIEKCHBIMU 4JIeHaMU |paaamu. Psa Teinopa pynkuun
AHAJIMTUYECKOU B Kpyre. Paznoxenue
aHanmuTHYeCKUX (yHKuui B psig Jlopana.

Hroro 2

17 UnTerpanbHble [TpeoOpazoBanue MennuHa. 4 OIIK-1
npeoOpa3oBaHus [TpeoOpaszoBanue Dypse.
[TpeobpaszoBanue PagoHa.
[IpeobpaszoBanue Jlamnaca. [Toctpoenue
M300paKeHHIA

JUIS KyCOYHO-JTUHEWHBIX (PYHKLIUH.
JuddepeHumpoBanue 1 UHTETPUPOBAHUE
n3zo0paxenuit. I3o0paxeHus nmis
MHTETPAJIOB C IEPEMEHHBIM IIPEJIETIOM U

MIPOU3BOAHBIX.
Hroro 4

18 Psigpl 1 uHTErpalIbl [IpeobpazoBanune dypre. [Ipencrabienne 2 OIIK-1

dypre ¢dbynkuun uaTerpasioM dypee. YacToTHbIE

Y BPEMEHHBIE XapaKTePUCTUKU CUCTEMBI
ABTOMAaTHYECKOTO YIPaBICHHUS.
["apmoHnYecKkuii aHan3 U CUHTE3

CUTHaJIa.
Uroro 2
19 Ipunoxenus Pemenune nuHeiHbIX 1ugdepeHnantbHbIX 2 OIIK-1
npeoOpa3oBaHus YpaBHEHHH C TIOCTOSHHBIMHU
Jlarmnaca koo Punmenramu. Pemenne
MHTETPAIbHBIX YPaBHEHUH.
Hcnonp3oBanue

npeoOpa3zoBanus Jlarmnaca ais
MOJICTTUPOBAHUS IJICKTPUICCKHX IICTICH.

Hroro 2
Hroro 3a cemectp 16
Utoro 68

5.5. KypcoBoii npoexkT / kypcoBasi pabora
He npeaycmoTpeHo yueOHBIM MIJIaHOM
5.6. CamocTosiTesibHass paboTa

Bunbr camocToaTensHOM paboThl, TPYJOEMKOCTh U (hOPMHUPYEMbIe KOMIIETCHIINH TPEICTaBICHBI B
tabiuue 5.6.
Tabnmia 5.6 — Busibl caMoCTOSATEIbHON pabOThI, TPYI0EMKOCTh U (HOPMHUPYEMBIE KOMITETEHIIUH

Bunnr
HaszBanus pazgenon . TpynoemkocTs, | Dopmupyembie
CaMOCTOSITENILHOM DopMBbI KOHTPOJIS
(TeM) AMCUUTIITMHBI q KOMITETEHIINH
paboThI
1 cemecTp
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1 JIuneiinas anre6pa |Iloaroroska k 2 OIIK-1 TectupoBanue
u peuienne CJIAY TECTUPOBAHUIO
BrimosHenue 6 OIIK-1 NunuBuayansHOE
MHAUBUAYATbHOTO 3aJlaHue
3a/laHus
ITogroroska k 4 OIIK-1 JlaGopaTopHas
nabopaTopHOil paboTe, pabota
HaMUCcaHue oT4eTa
Uroro 12
2 Bekropnas anre6pa |[loaroroka k 2 OIIK-1 TectupoBanue
1 EBKIINI0BBI TECTUPOBAHUIO
OpOCTpaHCTBA Brinonnenune 6 OIIK-1 NunuBunyansHOe
WHIUBUAYATHHOTO 3a/laHue
3a/laHus
[ToxroroBka K 4 OIIK-1 JlaGopaTopHnas
nabopatopHot padore, pabota
HaIMCaHUE OTYeTa
Hroro 12
3 AHanuThyeckas [Toaroroska k 2 OIIK-1 TectupoBanue
TeOMETPHUS TECTUPOBAHUIO
Brinosinenue 8 OIIK-1 NunuBunyansHOE
WHIUBUIYTHHOTO 3aJlaHue
3a/IaHus
[Toarororka k 6 OIIK-1 JlaGopaTopHas
nabopaTopHoO# pabdoTe, pabora
HamucaHue oT4yeTa
Hroro 16
4 Hauana ananusa IToaroroBka k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
BrimosHenue 6 OIIK-1 NunuBuayansHOE
MHAUBUAYATBHOTO 3a/laHue
3a/laHus
ITogroroska k 4 OIIK-1 JlaGopaTopHas
nabopaTopHOi paboTe, pabota
HaMUCcaHue oT4eTa
Uroro 12
5 IToaroroBka x 2 OIIK-1 TectupoBanue
HuddepeHunanbHoe | TECTUPOBAHUIO
HCYHCIICHUEC Brinonnenune 6 OIIK-1 NunuBuayansHOE
WHIUBUAYATHHOTO 3a/laHue
3a/laHus
[Toaroroska kK 4 OIIK-1 Jlaboparopuas
nmabopatopHoit padore, pabota
HaIUCaHUE OTYeTa
Hroro 12

CornacoeaHa Ha noptane N2 61372

20




CornacoeaHa Ha noptane N2 61372

6 Heonpenenennsiit  |Ilonroroska k 2 OIIK-1 TectupoBanue
UHTErpa TECTUPOBAHUIO
BrimosHenue 6 OIIK-1 NunuBuayansHOE
WHIUBUTyTBHOTO 3aJlaHue
3aJJaHUs
ITogroroska k 4 OIIK-1 JlaGopaTopHas
nabopaTopHOil paboTe, pabota
HalMCaHHUE OTYEeTa
Hroro 12
Hroro 3a cemectp 76
IToaroroska u cmaua 36 DK3aMeH
JK3aMeHa
2 cemecTp
7 OnpeneneHHbIn IToaroroBka x 2 OIIK-1 TectupoBanue
WHTETrpall. TECTUPOBAHUIO
HecoOcTBeHnbIi Brinonnenune 6 OIIK-1 NunuBunyansHOe
HHTETpAl WHJIUBUYaAIBHOTO 3a7aHue
3aJaHus
[ToxroroBka K 4 OIIK-1 JlaGopaTopHnas
nmabopatopHoit padore, pabota
HaIycaHue oTdeTa
Htoro 12
8 Kparnblie IToaroroBka k 2 OIIK-1 TectupoBanue
WHTETPaJIbI TECTUPOBAHUIO
Brinosinenue 6 OIIK-1 NunuBuayansHOE
WHIUBUIYTHHOTO 3aJ]JaHue
3aJJaHUs
[Toarororka k 4 OIIK-1 JlaGopaTopHas
nabopaTopHoO# pabdoTe, pabora
HamycaHue oTueTa
Hroro 12
9 Kpuonuneiinpie u  |Ilonroroska 2 OIIK-1 TectupoBanue
MMOBEPXHOCTHBIE TECTUPOBAHUIO
uHTerpainsl. Teopus | BpimonneHne 6 OIIK-1 NunuBuayansHOE
IoJIst WHIUBUYaJIBHOTO 3a7JaHue
3aJJaHUs
ITogroroska k 4 OIIK-1 JlaGopatopHas
nabopaTopHOil paboTe, pabota
HalMCaHHUE OTYEeTa
Hroro 12
10 Yucnoseie psaasl ¢ |[loaroroBka k 2 OIIK-1 TectupoBanue
BEIECCTBEHHBIMHU TECTUPOBAHUIO
4ICHaMHU Brinonnenune 4 OIIK-1 NunuBuayansHOe
WHINBUAYATHHOTO 3aJJaHue
3aJaHus
[ToaroroBka k 2 OIIK-1 Jlaboparopuas
nabopatopHo padore, pabota
HaIycaHue oTdeTa
Htoro 8
21
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11 ®ynkuuonansueie |[loaroroBka kK 2 OIIK-1 TectupoBanue
PSAIBI TECTUPOBAHUIO
BrimosHenue 4 OIIK-1 NunuBuayansHOE
MHAUBUAYATbHOTO 3aJlaHue
3a/laHus
ITogroroska k 4 OIIK-1 JlaGopaTopHas
nabopaTopHOil paboTe, pabota
HaMUCcaHue oT4eTa
Uroro 10
12 OOBIKHOBEHHBIE IToaroroBka x 6 OIIK-1 TectupoBanue
muddepeHIManbHbIe | TECTUPOBAHUIO
ypaBHeHus. CUCTEMBI | BpinonHeHMe 8 OIIK-1 NunuBunyansHOe
ony WHIUBUAYATHHOTO 3a/laHue
3a/laHus
[ToxroroBka K 4 OIIK-1 JlaGopaTopHnas
nabopatopHot padore, pabota
HaIMCaHUE OTYeTa
Hroro 18
13 Dnementsl Teopun |[loaroroska k 8 OIIK-1 TectupoBanue
BEpPOSITHOCTEN U TECTUPOBAHUIO
MaTeMaTu4eCKOu Brimonnenne 10 OIIK-1 NunuBunyansHOE
CTaTUCTHUKH WHIUBUIYaJIbHOTO 3a7aHUEC
3a/IaHus
[Toarororka k 6 OIIK-1 JlaGopaTopHas
nabopaTopHoO# pabdoTe, pabora
HamucaHue oT4yeTa
Htoro 24
Hroro 3a cemectp 96
IloaroroBka u cmavua 36 DK3aMeH
HK3aMeHa
3 cemecTp
14 KomruiekcHbie [ToaroroBka k 2 OIIK-1 TectupoBanue
yucia TECTUPOBAHUIO
BrimosHenue 6 OIIK-1 NunuBuayansHOE
MHAUBUAYATBHOTO 3a/laHue
3a/laHus
ITogroroska k 2 OIIK-1 JlaGopatopHas
nabopaTopHOil paboTe, pabota
HaMUCcaHue oT4eTa
Uroro 10
15 Teopus ¢pynkiuii |[loaroToBka K 4 OIIK-1 TectupoBanue
KOMIUIEKCHOTO TECTUPOBAHUIO
MEPEMCHHOI'O Brinonnenue 6 OIIK-1 NunuBuayansHOe
WHINBUAYATHHOTO 3a/1aHne
3a/laHus
[ToaroroBka kK 4 OIIK-1 Jlaboparopuas
nabopatopHo padore, pabota
HaIUCaHUE OTYeTa
Hroro 14
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16 Pansl ¢ IToaroroBka x 4 OIIK-1 TectupoBanue
KOMILJIEKCHBIMU TECTUPOBAHUIO
TICHAMH Brimonnenue 6 OIIK-1 NunuBuayansHOE
WHIUBUTyTBHOTO 3a/1aHne
3a/IaHus
IToaroroBka k 4 OIIK-1 Jlaboparopuas
nabopaTopHOil paboTe, pabota
HaMUCcaHue oT4eTa
Hroro 14
17 NnTerpaibHbie [ToaroroBka k 6 OIIK-1 TectupoBanue
npeoOpa3oBaHus TECTUPOBAHUIO
Brimonnenue 8 OIIK-1 NunuBunyansHOe
WHIUBUAYATHHOTO 3a/1aHne
3a/laHus
[ToaroroBka k 6 OIIK-1 Jlaboparopuas
nabopatopHot padore, pabota
HaIMCaHUE OTYeTa
Hroro 20
18 Psinbl m unTerpansl |[logroroska k 4 OIIK-1 TectupoBanue
®dypbe TECTUPOBAHUIO
Brinosinenue 6 OIIK-1 NunuBunyansHOE
WHIUBUIYTHHOTO 3a/1aHKe
3a/IaHus
[Toarororka k 4 OIIK-1 JlaGopaTopHas
nabopaTopHoO# pabdoTe, pabora
HaIMUCaHUE OTYETa
Htoro 14
19 Ipunoxenus IToaroroBka k 6 OIIK-1 TectupoBanue
npeoOpa3oBaHUs TECTUPOBAHUIO
Jlammaca Bremonnenue 6 OIIK-1 NunuBuayansHOE
WHUBUTyTBHOTO 3a/1aHne
3a/IaHus
IToaroroBka k 4 OIIK-1 Jlaboparopuas
nabopaTopHOi paboTe, pabota
HaMUCcaHue oT4eTa
Hroro 16
Uroro 3a cemectp 88
IToaroroBka u caada 36 DK3aMeH
JK3aMeHa
Hroro 368

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHHH AUCHHUILIMHBI,

H BU]10B y'leﬁl-[()ﬁ HECATCJIBbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHUH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIHNH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHITUH
Bunet yaeOHOM nesTeIIbHOCTH
dopmMmupyemsble
Jlek. [Tpax. Jlab. Cawm. DopMBI KOHTPOJIS
KOMITETCHIINH
3aH. 3aH. pao. pao.
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OIIK-1 +

WNHnuBunyansHOE 3aaHKE,
Jlaboparopnas paboTa,
TectupoBanue, Dxk3ameH

6. PeiiTuHroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. bajuibHbIE OLEHKH I (POPM KOHTPOJIsA

bannbeHbIe o1IeHKH 111 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

MaxkcumanbHbIN MaxkcumanbHbII MaxcumanbHeii
DopMBI KOHTPOJIS 6amn Ha 1-yto KT ¢ | ©6amn 3a mepuon Oau 32 nepuon Beero 3a
Hayana cemectpa | mexay KT u 2KT mexcy 2KT  Ha ceMectp
KOHEII ceMecTpa
1 cemecTp
NuauBuayanbHOE 3a7jaHKE 16 16 4 36
JlaGopartopnast pabota 8 8 2 18
TectupoBanue 6 6 4 16
DK3aMeH 30
HToro Makcumym 3a nepuos 30 30 10 100
Hapacratomum utorom 30 60 70 100
2 cemecTp
NupuBuyansHOE 3a1aHUE 16 16 4 36
JlaGopaTtopHnas pabota 8 8 2 18
TectupoBaHue 6 6 4 16
DK3amMeH 30
Hroro Mmakcumym 3a nepuoj 30 30 10 100
Hapacratomium urorom 30 60 70 100
3 cemecTp
NuauBuyansHOE 3aaHUE 16 16 4 36
Jlaboparopnas pabota 8 8 2 18
TecTtupoBanue 6 6 4 16
DK3ameH 30
HToro MakcuMyM 3a MepHoOL 30 30 10 100
Hapacratomum ntorom 30 60 70 100
6.2. Ilepecuer 6a/U10B B OLIEHKH 32 TEKYIIMA KOHTPOJIb
[TepecueT 6anIoOB B OLIEHKH 32 TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIe 6.2.
Tab6mmma 6.2 — Ilepecder 6a/IOB B OIEHKH 32 TEKYIIMI KOHTPOJIb
bannel Ha naTy TEKymero KOHTPOJIs Ornenka
>90% oT MakcuMalIbHOI cyMMBbI OaioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHO# cymMbl OamioB Ha naty TK 4
Ot 60% 10 69% OT MakcUMabHOI cyMMBI OaiioB Ha naty TK 3
< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK 2

6.3. [lepecuer cyMMbI 02/1JI0B B TPAAUITMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0ajjaoB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.

Tabnuua 6.3 — [lepecyer cyMMBbl 6ajIOB B TPAJAULIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY
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Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTnM4HO) (3aUTEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75 -84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HeyJI0BJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOoBHas IMTEpaTypa

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

2. Marematuka-2-ii cemectp (Kypc aekuuii): yueoHoe nocobue / T. A. EnprioBa, A. A. Enb1oB -
2019. 348 c. [DnexTponHbIil pecypc]: — Pexum nocrtyna: https://edu.tusur.ru/publications/9053.

3. Marematuka-3-it cemecTp(Kypc Jekiuii): yaueoHoe nmocobue / T. A. EnbrioBa, A. A. EnbioB -
2019. 209 c. [DnexTponHHbI pecype]: — Pexxum noctyna: https://edu.tusur.ru/publications/9052.

4. Matemaruka: Kypc nexuii / T. A. EnbrioBa - 2018. 209 c. [DnektponHslii pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/8620.

5. Beiciiasg matematuka. Juddepenunanbnoe ucuucienue: Yuednoe nocodbue / JI. U.
MarasunnukoB, A. JI. MarasunaukoB - 2019. 92 c. [DnekTpoHHbIil pecypc]: — Pexum gocrtyna:
https://edu.tusur.ru/publications/9028.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. Beicmiag matematuka III. @yHKIIUM KOMIUIEKCHOTO NepeMeHHoro. Psnabl. MHTEerpanbHbie
npeobpazoBanusa: YuedHoe nocodbue / JI. 1. Maraszunnaukos - 2012. 206 c¢. [DnekTpoHHBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/2258.

2. Beicmas matemaruka V. Teopus BepositHocTel: YuebHoe nmocodue / JI. . Mara3uHHUKOB -
2012. 151 c. [DnexTponHBIHA pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/2248.

3. Maremaruka: Kypc nekmuit / M. A. [Ipuxomosckuii - 2018. 176 ¢. [DnexkTpoHHBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/7146.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYEeCKUE MOCOOUs

1. IpakTuKyM 110 TeopuH (PYHKIUI KOMIUIEKCHOTO TIEPEMEHHOTO, TCOPUH PSAIO0B, ONEPALUOHHOMY
ucuucieHnio: Yueonoe mocobue / A. A. Enwrios, T. A. Enbnosa - 2018. 194 ¢. [DnekTpoHHBIH pecypc]:
— Pexxum mocryma: https://edu.tusur.ru/publications/7377.

2. Maremaruka. [lonmonHuTeNbHBIC TJIaBbl: YueObHoe mocodue / A. A. EnproB - 2018. 95 c.
[DnmexTpoHHEI pecypc]: — Pexxum gocrtyma: https://edu.tusur.ru/publications/7585.

3. Ilpaktukym o nuddepeHnraTbHOMy HCUUCICHHIO: YdaeOHoe mocobue / A. JI. Mara3suHHUKOB,
J. U. MarasunuukoB - 2017. 211 c. [DnexkTpoHHBIH pecypc|: — Pexum nocrymna:
https://edu.tusur.ru/publications/7085.

4. JlaGopaTOpHBIH MPAKTHKYyM IO MaTeMaTHKe : PyKOBOJCTBO K BBIMOJHEHHUIO JIAOOPATOPHBIX
pa6ot / A. JI. MarasuanukoB - 2016. 60 c. [DnekTpoHHBIH pecypc]: — Pexum ngocryma:
https://edu.tusur.ru/publications/6076.

5. Maremartuka: Kypc npaktuueckux 3aasatuit / M. A. [lpuxomosckuii - 2018. 180 c.
[DnexTpoHHEIH pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/7147.

6. MaremaTtuka: Yd4eOHO-METOIHYECKOE MOCOOME MO caMOCTOsATeIbHOUW pabore / M. A.
[IpuxomoBckut - 2017. 38 c¢. [DnexTpoHHBIU pecypc]: — Pexum pgocrtyma:
https://edu.tusur.ru/publications/6691.
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7. JlomomHuTenbHBIC TiaBbl MaTeMaTuku: Kypce nexmuii / M. A. [lpuxomosckuii - 2019. 85 c.
[DnexTponHsbIit pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/9001.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JIUIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0OB

Y4eOHO-MeTOINYEeCKUE MaTEPHUaJIbl IJIs1 CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00ydaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCA B opMaXx,
alaNITUPOBAHHBIX K OTPAaHHYCHUSAM X 3[0POBBS U BOCHPUATHS HH)OPMALIUH.

J1s1 M1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

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

1. [Ipu u3ydeHUH NTUCHUIIUHBI PEKOMEHAYETCS 00pallaThCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrevyeHne TUCHUIIHHBI
8.1. MatepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT I y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOHM M CTAaHIAPTHOW y4eOHOMH
MeOenbto. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI

BrruucnurensHas nadopatopus / KomneroTepHslil kiiacc: yueOHast ayIUTOPHS A POBEICHUS
3aHATUN MPAKTUYECKOTro THMA, yueOHas ayauTOpus IS MPOBEICHUS 3aHATHI J1abOpaTOpPHOTO THUIIA,
y4deOHasi ayIuTOpHUs IJg MPOBEACHUS 3aHATUNA CEMUHAPCKOTO THUIIA, TOMEIIEHUE ISl KYpCOBOTO
MPOEKTUPOBaHUS (BBIMOIHEHUS KypcOBbIX padoT); 634034, Tomckas obnacts, r. Tomck, Bepmmauna
ynuua, a. 74, 3016 ayn.

Onucanre UMEIOIIErocss 000pya0BaHUS:

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

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

- Mynbsrumenuitasiit npoexktop NEC (1 mit.);

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

[IporpamMmMHOe obecrieueHue:

- Google Chrome;

- Mozilla Firefox;

- Windows XP Pro;

BeruncnurenbHas taboparopusi: yueOHast ayJUuTOpHUs IS IPOBEACHHS 3aHATUH MPAKTHYECKOTO
TUMA, yueOHas ayJauTOpUs JUIsl TIPOBEICHUS 3aHATUN Ja0OpPATOPHOIO THUIIA, ydeOHAas ayJuTOpHUs IS
MPOBEJICHUS 3aHITHI CEMHHAPCKOTO TUIIA, TOMEIIEHHUE JJII KypPCOBOTO MPOSKTUPOBAHUS (BBITIOJTHEHUS
KypcoBbIX pabot); 634034, Tomckas obmnacte, T. Tomck, Bepmmauna ynuna, n. 74, 2016 aya.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- [lepconanpHbie KOMIBIOTEPHI (16 IT.);

- NnrepaktuBHas gocka — «Smart-board» DViT (1 mT.);
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- Mynstumenuiinbiii npoektop NEC (1 miT.);

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaress.

[IporpammHoOe obecnieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Windows XP;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecriedyeHue 1Jisl JJa0opaToOpPHBIX padoT

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

Omnucanue UMeEroNIerocs 000py0BaHUS:

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

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

- Mynbsrumenuitasiii npoextop NEC (1 mit.);

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- ASIMEC;

- Google Chrome;

- Mathworks Matlab;

- PTC Mathcad 13, 14;

- Windows XP Pro;

BrruncnurensHas naboparopus: yueOHas ayauTOpHUs IJIsl MIPOBEACHUS 3aHATHI MPAKTUYECKOTO
TUMA, yuyeOHasi ayIUTOPUS NI MPOBEACHUS 3aHATHI J1aOOpaTOPHOTO TUIA, YueOHAsl ayAUTOPHUSI IS
MIPOBEJCHUS 3aHATUIH CEMMHAPCKOTO TUIA, MOMEIIECHHUE JJI1 KypCOBOTO MPOEKTUPOBAHUS (BBIIOTHEHUS
KypcoBbIX pabot); 634034, Tomckas obmacts, T. Tomck, Bepmmanna ynuna, n. 74, 2016 ayz.

Omnucanue UMeEIoIerocs 000py0BaHUS:

- [lepconanpHble kKoMIbIOTEPHI (16 1IT.);

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

- Mynsrumenuitnsiii npoexktop NEC (1 mit.);

- Kommuiekt ciennanu3upoBanHoi yueOHoM Mebenw;

- PaGouee mecTo mpemnogaBaTels.

IIporpammHoe obecnieueHue:

- Asimec;

- Google Chrome;

- Mathworks Matlab;

- Mathworks Simulink 6.5;

- Maxima;

- PTC Mathcad 13, 14;

- Windows XP;

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

Jnst camocTOATENbHONU pabOThl HCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacCIIOJIOKEHHBIE TIO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckast o6macts, r. Tomck, Bepmuauna ynuna, a. 47, 126 ayn.;

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

Ornrcanne UMEIOIIETOCs 000Py10BaHMUS:

- yueOHast MeOeb;
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- KOMIIBIOTEPHI;

- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JJICKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOe o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueOHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHONW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOH, MYJIbTUMEIUUHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJeHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiila Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX (opMax, MOOMIBHOM cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB 1JIA TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTalNu

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

Hasanus pasnenos (rem) PopmHpyemBIe ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCLIATUIMHBI KOMIIETEHIIUH
1 JIuneitnas anre6pa u pemenue | OITK-1 NupusunyansHoe |IIpuMepHBIil nepeueHs
CJIAY 3aaHue BapUaHTOB MHANWBUIYaIbHBIX
3aJlaHUN
Jlaboparopnas Temb! mabopaTopHBIX padoT
pabota
TectupoBanue [IpumMepHBIii TIEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX

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

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

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

BOITPOCOB
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17 UnTerpanbHbie OIIK-1 NupuBunyansHoe |[IpuMepHBIil nepeyeHb
npeoOpazoBaHus 3a/laHue BapUAaHTOB UHAMBHU1YaJIbHbBIX
3a1aHUI
JlaGopaTopHas Tembl mabopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
18 Psiapl u uaTerpansl @ypre | OIIK-1 NunuBunyansnoe |[IpuMepHblil mepedyeHb
3aJjaHue BapUaHTOB MHANMBUYaIbHbIX
3aJaHUuN
JlaGopatopHas Tembl 1abopaToOpHBIX paboOT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH Ilepeuenb 3K3aMEHALIMOHHBIX
BOIIPOCOB
19 Ipunoxxenus OIIK-1 NupusunyansHoe |IIpuMepHBIil nepeueHs
npeoOpa3oBanus Jlamaca 3a/1aHue BapHaHTOB WHAMBHU1YaJIbHbIX
3alaHUI
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabota
TectupoBaHnue [IpumepHsIii nepeyeHb
TECTOBBIX 3a/laHUM
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB

[lxana oneHku cHPOPMUPOBAHHOCTU OTACIBbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpuBeaeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS 1O

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

CornacoeaHa Ha noprtane Ne 61372 32



4 (xopotio)

ot 70% no
89% ot
MaKCHUMaJILHOM
CyMMBI 0aJuIOB

copMHpPOBaHHBIE,
HO COZIepIKallue
OTACJIbHBIC
POOJIEMBI 3HAHUS

B 1IEJIOM
YCIIEIIHOE, HO
cofieprKalnue
OTACJIBbHBIC
Ipo0OeIIbl yMEHue

B IIEJIOM
yCIICIIHOE, HO
coJiepKaIue
OTACJIBHBIC
poOebI
[IPUMEHECHUE
HaBBIKOB

5 (OTJIMYHO)

>90% ot
MaKCHMaJIbHOM
CyMMBI 0aJIIoB

chopMUpOBaHHBIC
CHCTEMaTHYECKHUE
3HAHUS

chopMHUpOBaHHOE
yYMEHHUE

YCIHEIIHOE U
CHUCTEMaTHYECKOe
MIpUMEHEHHE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

2
(HEeyAOBIIETBOPUTEINIHHO)

He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

nJIn

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHe. O0yyaromuxcs 3HaeT
(YAOBJIETBOPUTENIBHO) |U3yUEHHBIN 3JIEMEHT COAEP)KaHUs PENPOLyKTUBHO: IIPOU3BOIBHO
BOCIIPOU3BOANT CBOU 3HAHMSI YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
IECUCTBUAX.
4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U
NEePCHEKTUBBI Pa3BUTUS K OCOOCHHOCTH JJIs1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO)

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.
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MHauBuayanbHbie 3a4aHus

BapuaHTt 1

1. MarpHikl PapeHcTRO MaTpHLL. JIHHeHHEIe ofepallHH HaJ MATPHIIAMH. JTHHeHHa 1 KOMOHHALTHS MATPHIL
TIpsMep BBIMH CITEHH 1 JIHHEHHOH KOMOHHAIHH. VMHOKeHHe MaTpHII. IIpHMep YMHOMKeHHS MaTpHLl. BHABI
MATpHII (HylleBas, eJHHH'HAs, JHaroHATLHAas1, KBaJApaTHas, Tp ey TafbHasA, CTyTIeHIaTas).
TpaHCITOHHPOBAHH € MaTPHII.

2. IIpapnna JH ¢ (epeHIHPOBAHH CYMMBL IIPOH3B€eHHA H 4acTHOTo. IIPaBHIIO0 BbIHE CEHH: IT0CTOSAHHOTO
MHOKHTEIA 32 3HAK MPOH3BOJHOH. IIpHMepbL

3.  OcHOBHBIe TPHIOHOMeTpH'ecKHe () OpMYIIhI (0CHOBHOE TOKAECTBO, (JOpMYIILI AT JBOHHOTO apryMeHTa,
() OpMYTIBI ITOHH:KeHHS CTelleHH, ()OpMyJIbI CIIOKEHHS TPHIOHOMETPH eCKHX (PYHKITHH ¢ pazTHYHEIMH
apryMeHTaMH, ()OpMYIIbI CBS3H PaTHYHLIX TPHIOHOMeTPHY e CKHX (hyHIIR ).

4. HuTerpHpoBaHHe JoTapH(pMHIecKoH H 0GpaTHBIX TPHIOHOMETPHY eCKHX (JYHEI I

2. W3 ofiinmx ypasnen#ii mpaMai

[62—Ty—4z—2=0 'm arCtgg(\/gT)
lz+Ty—2-5=0 ey | ll'l(] _+_51,‘J

NOIYy4YHUTEL ee KaHOHWYeckHe W MapaMeTpHyeckne ypasHenus. Onpeme-
TUTEL PACCTOSHNE OT HaYalla KOOD/IMHAT JI0 MPAMOil.

HaiiTH YacTHbIe IPOH3E OHEIE [IEPBOTO ITOPSIKa

MHauBuayanbHbie 3aAaHus

BapuaHT 2

1. TloHsTHe IepecTaHOBKH H e€ HHBepcHH. UH 1o HHBepcHH. IToHATHE OIp elelTHTeN s KBaJpaTHOH MaTpHIILL
OrnpeAeTHTETH 2-T0 H 3-ro rops/ka ((h opMylibI [aTy1eHHbIE [10 OTpeAeNeHHI0). IIpHMepbI BEIMHCTeHH
onpeaenHTeneH 2-ro H 3-To MOpsIIKOB.

2. TlousrHe croxHoH (yHKIEH. TeopeMa o TIPOH3BOAHOH clokHOH (yHraiHH. IToHATHE 00paTHOH QyHKIIHH.
IToBegeHHe rpa)HKOR B3aHMHO 00 paTHLIX pyHKITHH. TeopeMa o IIPOH3R 0AHOH 00paTHOH (YHKITHH.
TaGEI1a IPOH3BOMHEIX CIIOKHBIX (YHKITHH. IIpHMepbL

3. VOBl NpH NapaLTelbHBIX MPAMBIX H ceKyllleH (BepTHKAIbHEIe, CMeXHbIe, OMHOCTOPOHHHE,
COOTBeTCTReHHbIE). HakpecT NexalllHe YOIbI H HX CBOHCTBA.

4. Teopema Uebbmiera. IToHATHe 006 HHTerpaiax, He BhIPaKAIOIIHXCA Uepe3 JIeMeHTapHbIe (YHKIHH

2. M1 ofiiux ypaBHeHMi TpAMOi
-
(92— +1az—T=0 1 —coshz

| 5z — 15y +352—3=0 lim
201 — cosdz

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

HaiiTH YacTHbIe IPOH3B OHEIE [IEPBOTO ITOPSIKa

1 - d
z=(z*+5)v — : y. f%
arcsiny/2x — y- K ak b
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MHauBuayanbHbie 3a4aHus

BapuaHTt 3

1. MmuHoOpEI n-1 - ro MOPAIKA KBaAPAaTHOH MaTpPHLIBI 71- TO IIOpsAKa. AnreGpaH4eck e J1OMoIH eHHs
T1eMeHTOB KBaJpaTHOH MaTpHIILL $ opMyIIbI paoKeHHs ONpeAeTHTers Mo CTPOKe HITH CTOIOLLY.

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.

HHTerpHpoBaHHE CTereHeH TaHTeHca H KOTaHTeHca

i

2. M1 ofiux ypanienit npamoil

(6242 —4z417=0 ; 1 —cosdz
|92+ 3 —62—4=0 lim

TOYYATE €6 KaHOHWYeCKHe W TMapaMeTpHYeckue ypasHeHus. Omnpeme-
TTUTH PACCTOAHNE OT HAYATA KOOPIAWHAT OO TPAMOiL.

HaHTH JacTHbIe IIPOH3E0/IHBIE [TePB Oro MOpPSI/IKa

[

p y
. s . ‘.I re—
z=+/Insin3zr-e ¥ — arcsin— f e
VX D= r2p

MHauBuayanbHbie 3aAaHus

BapuaHT 4

1. IIpH3HAKH paBeHCTBa OIIpeIeNHTeNA Hyll0. JleMeHTapHbIe Ipeodpa3oBaHHs MATpHLL. CBoHCTRA
onpefenHTenet. IIpHBeCcTH IMPHMepP BMHCIEHHS OMp eAeTHTEN ITyTEM IIPHBE/ eHHA 371eMeHTapHbIMH
npeoGpaz0BaHHAMH K TPeyTaTLHOMY BHAY (He MeHee 4-T0 ITopANKa).

2.  OmHOCTOpPOHHHE IP OH3BOAHBIE. I'eoMeTpHIeCKa A HIUTIO 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-YTOIIEHHKA.

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

TIIOACTAHOBOK
2. W3 obuprx ypaBHe HUil 11pAMOit
27 g in2fk_ Ar
32— 9y+ 324230 . arcsin®(5/X)
y+z+5=0 lim

9.
=0 e==T — ]
]'IOJI_\"!]ITL ¢ KEaHOHHYECKEHE H ]'Iﬂpa!\-]f‘TpII‘lf‘f}CHf‘ _\"I);IEH("HHE, o]'[[)(‘}'lf‘—
JUTEL PACCTOAHHE OT HAYANIA KOODJMHAT JI0 TpAMOiL.

HaiiTH YacTHbIe IPOH3B OHEIE [IEPBOTO ITOPSIKa

3 2 f dx
P = e — 4y~ sin Y (x—2)(x+1)3

: u_.,u_y P
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MHauBuayanbHbie 3a4aHus

BapuaHT 5

1. TIloHsTHe JTHHEHHOIO IIPOCTPAHCTRA (CBOHCTRA JTHHEHHEIX orlepalHi). OCHOBHEBIE [IPHMephI TIHHEeHHBIX
MIPOCTPAHCTR ( #-MepHOe apH()MeTH1eCKOe [POCTPAHCTE O, IIPOCTPAHCTBO MATPHIT OHOTO MOpPSAIKa,
MPOCTPAHCTEO HAMIPARIIEHHBLIX 0Tpe3koB). IToHATHe MHHeHHOH KoMOHHAIHH. IIpHBecTH MpHMephI
JIHHEHHBLIX KOMOHHALRHE. IToHATHE JTHHEHHOr 0 ITOANPOCTPaHCTRA.

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 T0KE M (X0, ¥0).

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

4. HHTeIpHpOBaHHE CTelleHeH CHHyca H KOCHHYyca. I[pHMepbI

2. M3 of1mx ypaBHeHU NPAMOi

fz+5y—z-5=0 lin z—tg 4z
L 2z—ly +2z-8=10 20  + arctg 3z

NOIYYHTE €€ KaHOHHYeCKHe W NapaMeTPHYecKHe YV PDaBHeHH A,

HaiiTH 1acTHbIe IPOH3R OHEIE [IEPBOTO ITOPSIKa

] _ ; I dx
z=In(z" —tg y) cos A jx—(x—l)S

MHauBuayanbHbie 3aAaHus

BapuaHT 6

1. TIloHsTHe THHeHHOH 2aBHCHMOCTH H He2aBHCHMOCTH 3JIEMEHTOB (BeKTOpPOR) JIMHEHHOT0 PO CTPaHCTRA.
IToHsTHE CHCTeMbI JTHHEHHO He2aBHCHMBIX BeKTOPOB. OOBSCHHTE, YTO ZHAUHT BLIPA3HTH BEKTOp Hepes
JlaHHbIe BeKTOpbl. IToHATHe Ga3Hca THHEHHOTO IPOCTPAHCTBA. PasMepHO CTh JIHHEHHOT 0 IIPOCTPaHCTRA.
IToHATHE KOOPJHHAT BEKTOPa B JaHHOM Ga3HCe.

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

T epeHIHpoRaHHE HesSIBHO 3aJaHHOH H (YHKITHH 3a]aHHOH ITapaMeT pHY eCKHMH YPaBHeHHSIMH.

IIpaBHIEHBIE (PHIYPBI H MPaBHIbHbIE Tena. OcHOBHbIE CBOHCTRA.

4. HHTerpHpoBaHHe HPPALIHOHATEHLIX (YHKITHH MeT0J0M 3aMeHbI [lepeMeHHOH B clTydae, KOraa
MOBLIHTErPaTbHOE BEIPAKeHHE CONeP:KHT HeCKOTbKO KOpHeH OT 0HOTO H TOTO ke JIHHEHHOTO
BeIpa:xeHHA IIpHMep

el

2. W2 ofimwx yparHeH Wil 1AMl .) 3 1
[20—4y+z+3=0 ]'IITI =
2r—y—5z+2=0 \
(e z=+0 4 |n(1 + 9z)
NOAYYUTE e¢ KaHOHWHECKHe W NapaMeTpudeckue ypasxenns. Onpefe-
JNHTH PAaCCTOAHKE OT HAYMaNa KOOPANHAT JI0 MPAMOIL.
HaiiTH 9acTHbIe IIPOH3B OJHELIE [TEPR 00 ITOPSIKA
4
. n_ 72 ;] xdx
z= |arctg (2¥) — —| -arcsin— —_
y,; } x4 1
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MHauBuayanbHbie 3a4aHus

BapuaHTt 7

1. TloHsTHe MHHOpA IIPOH3R AILHOH MAaTpHIILL IIOHATHE paHIra MaTpHLBL IIpHReCTH IPHMep OIIp eJler eHHsA
PaHra MaTPHLILI ITYTEM IIPHB eJIeHHs MATPHLIBI J7IEMEHT apHBIMH IMPe06pa30BaHHAMH K CTYTIEHIaTOMY BHIY.
ITonsATHe GasHcHoOro MHHOpa. HeoGxoqHMOe H JOCTaTOMHOE YCIOBHE JIHHEHH0H 3aBHCHMO CTH CHCTEMBI
BeKTOpoB. TeopeMa 0 §a3HCHOM MHHOpE H €€ cITeICTBHA

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

3. PelleHHe KBaAPaTHOTO YPaBHEHHsI IIPH HE OTPHLIAT eTbHOM JHCKPHMHHaHTe. I'padHK KBaapaTHIHOH
(yHKIBH Y = ax? + bx + c. OCHOBHEIe CBOHCTBA KBaApaTHIHOH ¢yHKITHH. KoopHHATEI BepIIHHEI
napa 6okl (TOUKH 3KCTpeMyMa KBaJpaTHIHOH (JYHKITHH).

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

]}HL?;CT:T:DUI[IH_\_‘, PaBHEHHN NPAMOM MOTYHHTE KAHOHHYEeCKEHE W NapaMeT- . a r(.,SI n3( 5 X )
1m

+ 5 2:—=5=10 .
(srmens=s Ly

HaiiTH YacTHbIe IPOH3B OHEIE [IEPBOTO ITOPSIKa

T+ j xdx

2z = arctg ———
" 1—1zy x2—2x2+x—2

MHauBuayanbHbie 3aAaHus

BapuaHT 8

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

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

IIpaBHiIa BEMHCIeHH: M epeHipana. TaGmuia fuddeperipianop. IIpameHeHHe TH( (epeHITHATa K

MpHOIHKEHHBIM BLIMHCT eHHAM

OCHOBHBIE JTHHHH B TPEyTOIILHHKE (MeHaHbI, BbICOThL THIIOTEHY3bI).

4. HHTeIpHpoBaHHe MeTOZOM 3aMeHbI IlepeMeHHOoH. IIpHBecTH ITPHMepkI ¢ KOpHeM H3 JTHHeHHOTo
BBIPAKEHHs H € 3KCITOHEHTOH ITo/l 3HAKOM KBa/JIp aTHOT O KOPHS

P’

2. W2 obimux ypaBHeHUI NpAMoil r
cos(2z) —1

b —Ty—2—2=0 lim -
—5=0 z=0 7 8in 3z

r+ Ty— 4z

NONyYuTh €€ KaHOHHYEeCKHEe W NapaMeTpHYeCKkHe YpaBHEHN 4.

HaHTH JacTHbIe IIPOH3B 0/JHbIE [TePB OT0 MOpPS/IKa

o (l.g T ':‘f J,;', [ x—3 ’
AR = 4/ _— _—dx
VY Fohx il
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MHauBuayanbHbie 3a4aHus

BapuaHT 9

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

Pernrente ormp eleléHHLIX COBMECTHBIX CHCTEM MAaTPHYHEIM MeToZoM H MeTogoM Kpamepa. IIpHeecTH

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

TeopeMsI 0 peaenax. [ToHsATHe HeolpeaenéHHO cTH. BHALI HeonpeaenéHHocTei. ITpocTeime MpHEMBI

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

3. BrmMcaHHasA H OIHCAHHAA OKPY:KHOCTH. P opMyIIkI ATls paHyca BIHCAHHOH H OITHCAHHOH OKPY/KHOCTH.
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
-
8 —y—32—-1=0 ]]IT[ I_COb"I
z+y+z2+10=10 —y S el
r=0] — /52 +1
NOIYYUTL €8 KaHOHMYecKMe M napaMmerpudeckue ypasnenns. Onpepe- .
NHTHL PACCTOAHEE OT HaYalla KOOPAHHAT JI0 IPAMOii.
HafiTH YacTHbIe IIPOH3BOJHEIE ITEPBOTO IOPsIIKa
y T — 1Y dx
Z = arccos x(x —1)3

3y S

10.
BapuaHTt 10
1. Teopema KpoHekepa-KarerumH (HeoGxopMoe H JOCTaTOYHOE YCIOBHE COBMecTHOCTH CJIAY). CrecTBHA
0 KormHecTRe penleHHi CJTAV (HecoBMecTHas CHCTeMA, COBMeCTHAS H OIIpe/[ell1éHHAasl CHeTeMa,
COBMeCTHAsI H HeolpeIenéHHast CHcTeMa) . VOT0BHE ONpeelléHHOCTH CHCT eMbL, B KOTOPOH YHCIO
YPaBHEHHH COBITAJIaeT C YH CJIOM HeH3BeCTHBIX.
2. TloBTopHoe JH( (epeHIHpoRaHHE. IIpOH3BOAHBIE H AH( ()ep eHIHAILI BLICITHX [TOPSAKOR. IIpHMephI
BBLIMNH CTTeHHS ITPoH2R0JHOH H AH( (epeHIpana - ro nopsaka. dopmyia Tetinopa
3. OcHoBHBIe Tena (IHPaMH/LI, KOHY ¢, [TaparLielerHiie], ap, KPyToBoH IRUHHIP) H HX 00bEMEI. TLnoma H
TTOBEPXHOCTH 0CHOBHBIX TeJL

4. HHTerpHpOBaHHE METOXOM IT0 MACTAM B CJIy4ae IHKITHe CKHX (KPYTOBBIX) HHTErpanok. IIpHMephbI

2. W3 ofunmx ypaBHeHNI MpsSMOil
[32+4y+32+1=0 limctg 5z - arcsin7x
|22 —4y—22+4=0 -0 =
NOIYYUTE €€ KaHOHHYeCKHE W NapaMeTpHYeCcKEHe YpaBHEHHA. UHE)(’H(‘-
JHUTE PACCTOAHHE OT Hadalla KOOPAHMHAT OO T[pS{?vIOIFJ,
HaiiTH YacTHbIe IPOH3E OHEIE [IEPBOTO ITOPSIKa
LY : 1
,::(2—r+:J-y)’-5111—‘/‘7 f 2t d
N x3 — 10x2 + 25x —~
9.1.2. [lepeveHb IK3aMEHALIMOHHBIX BOIIPOCOB
1 cemectp

JIuneiinas anre6pa " aHAJIUTHYCCKasA rCOMCTpPUs
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1.

12.

13.

14.

15.

. Matpunsl. PaBencTBo Matpuil. JInHeiHbIe onepanyu Haj MaTpuniamu. JInHeliHas koMOuHAIUS

Matpuil. [IpuMmep BBIUMCICHUS JUHEHHON KOMOWHAIuu. YMHOXeHHe MaTpuil. [Ipumep
YMHOXXEHHSI MaTpull. Buasl matpun (HyneBas, eJuHHYHAs, JUaroHajbHas, KBaJapaTHasd,
TpeyrojbHasi, CTyneHdyaTas). TpaHCIIOHMpOBaHHE MaTpPHII.

. Ilonsarue nepecranoBku U €€ uHBepcun. Yucno nuBepcuid. [loHsTHE onpenenuTens KBaapaTHON

Matpunbl. Onpenenurenu 2-ro u 3-ro nopsaaka (GopMyabl MOTyYeHHbIE IO ONPENEICHUIO).
[Ipumepsbl BBIYUCICHUS ONIPEACIUTENEH 2-T0 U 3-T0 TOPSIAKOB.

. MuHoOpHI n-1 - TO MOpPsiAKA KBAAPATHOW MATPHIIBI N- TO MOPsAKA. ANreOpandecKue JOTMOTHEHUS

AJIEMEHTOB KBaApaTHOW MaTpuibl. DOpMyINbl Pa3ioKeHUs ONPENENUTENs M0 CTPOKE HIU
cronibny. IlpuBecTu nmpumep BbIUUCICHUS ONpEAETUTENs 4-T0 MOPsAKA MyTEM Pa3IoKEeHHS MO
CTpoKe WiH cTono1y. Onpenenurenab TPEYrolbHON MaTPHUIIBL.

[Ipu3zHaku paBeHCTBA ONpEAEIUTENS HYNII0. DleMEeHTapHble MpeoOpa3oBaHUs MaTPHIIL.
CpoiicTBa onpeaenureneil. [[puBectu npuMep BBIYUCICHUS OMPEAECTUTENS MyTEM MPUBEICHUS
AJIeMEHTapHBIMU MTPE0OPA30BAHUAMU K TPEYTOJIHbHOMY BHIY (HE MEHEe 4-TO MOPSIIKA).

. [lonsiTHE TUHEHHOTO MPOCTpPAaHCTBA (CBONCTBA JTMHEHHBIX omneparuii). OCHOBHBIC TPUMEPHI

JUHEHHBIX MPOCTPAHCTB ( n-MepHOe apudmeTHUecKoe IPOCTPAHCTBO, IPOCTPAHCTBO MATPUIL
OJIHOTO TOPSAJKA, IPOCTPAHCTBO HAIMPaBICHHBIX OTpe3KoB). [loHsATHE NHHEIHOW KOMOMHAIUY.
[IpuBectu nmpuMepsl TUHEHHBIX KOMOUHaNMK. [loHATHE TUHEHHOTO MOATPOCTPAHCTBA.

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

npoctpaHcTBa. [loHsTHE cHCTEMBI IMHEWHO HE3aBUCUMBIX BEKTOPOB. OOBACHUTH, YTO 3HAYUT
BBIPA3UTh BEKTOp uepe3 AaHHble BeKTOphl. [loHsiTHe Ga3zuca NUHEWHOTro MPOCTpaHCTBA.
Pa3mepHoCTh MUuHElHOTO TTpocTpancTBa. [loHATHE KOOPAMHAT BEKTOPA B IAHHOM Oa3uce.

. lTonsiTue MuHOpa nmpou3BoJbHOU Matpulbl. [loHsTue panra martpuiel. [IpuBectu npumep

OlmpeneNeHuss paHTra MaTpHULbl NYyTEM MNPUBEACHUS MaTPULBl 3JIEMEHTapHBIMU
npeoOpa3oBaHUsIMHM K cTyrneHuaTomMy Buay. [lonsatue 6asucHoro munopa. Heobxonumoe u
JIOCTATOYHOE YCJIOBHE JUHEWHON 3aBHUCHMOCTH CHCTEMBI BEKTOpPOB. Teopema o Oa3ucHOM
MHWHOPE U €€ CIEJCTBUS.

. [lonatue obpaTHOil MaTpuubl. PopMmyna aIs HAXO0XKJICHUs oOpaTHOW MaTpuubl. [IpuBectn

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

. llonsitua cosmectHoil u onpenenénHon CIIAY. Ilonstue mMaTpuipl cuctemMbl. MaTpuuHas

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

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

[TonsiTue reoMeTpHUYECKOTO BEKTOpa (HampaBJIEHHOTO OTpPE3Ka Ha MJIOCKOCTH U B
npoctpaHncTBe). PaBeHcTBO BekTOpoB. [IpaBuia cinoxeHns reoMeTpruIecKuX BeKTOpoB. [lonsaTre
KOJUIMHEAPHOCTH M KOMILIAaHApPHOCTH BEKTOpPOB. CoOHampaBiI€HHBbIE M MPOTUBOIOIOKHO
HalpaBJICHHbIE BEKTOPbl YMHOXXEHHE T'€OMETPHUYECKOT0 BEKTOpa Ha 4YHUCIO. YCIOBHUE
KOJUTMHEAPHOCTH BEKTOpOB. [loHATHE MOAYNsSI r€OMETPHUECKOro BEKTOpA.

[TousiTue Ga3mca Ha MPAMOM, HAa MIJIOCKOCTH W B MPOCTPAHCTBE. YCIOBUE JMHEHHOU
HE3aBUCHMOCTH Ha IPsIMOI, 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. 3ajaya O pPa3jI0OKEHUU BEKTopa mo Oasucy
(reoMeTpUYEeCKOe W aHATUTUYECKOE PEIICHHUE).

JlelicTBUs C BEKTOpaMu, 3aIaHHBIMU KoopauHatamu. [loHsaTue paaunyc-BekTopa Touku. [lonarue
KoopauHaT Touku. OrnpeaeneHue KOOpJUHAT BEKTOpa 10 KOOpJAUHATAM HavyaJbHOM M KOHEUHOI
TOYeK. 3ajjaya o JeJIeHUH OTpe3Ka B 3aJJaHHOM OTHoIeHuH. KoopnHaThl cepeuHbl OTpe3Ka.
Omnpenenenue opra OUCCEKTPUCHI yTiIa TPEYToJIbHUKA.

[TonsiTHe CcKaNsIpHOrO MPOU3BEIEHUS BEKTOPOB U €BKIIM0BA MpocTpaHcTBa. [lonsaTue momyns
BEKTOpPA B €BKJIUJOBOM mpocTpaHcTBe. [loHATHE OpTOroHanbHOCTH BeKTOpoB. IloHsTHE yria
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MEXJly BEKTOpaMu B €BKJIUIOBOM IpocTpaHcTBe. [loHsTHE OpTOHOpMHUpOBAaHHOrO 0Oa3uca.
[Tepexon ot ogHOTO 6a3uca K Apyromy (MaTpuiia nepexoaa).

CkansgpHoe Npou3BeICHNE Tr€OMETPUUECKUX BEKTOPOB U e€ro cBoicTBa. [loHATHE mpoekuuun
BEKTOpa Ha BEKTOp M OoCh. CBOMCTBA MpoeKUuid. Bpruncienne CKaJlsipHOTO MPOU3BEIACHUSA
BEKTOPOB, 3aJaHHBIX KoopAuHaTaMu. OCHOBHBIE NMPUIOKEHHUS CKaJSIPHOTO MPOU3BEICHUS
(ompeneneHue MPOEKUUH, YTJIOB, NJIUH, KPUTEPUH MNEPHEHAUKYIIPHOCTU BEKTOPOB).
Paccrosinne Mexay ToYKamu.

BekTopHoe nmpou3BeieHHEe TeOMETPUUYECKUX BEKTOPOB M €ro cBoilcTBa. [loHsATHE mpaBoil u
JeBON TPOWKU BEKTOPOB. BblunciieHHEe BEKTOPHOTO NMPOU3BEACHUS BEKTOPOB, 3aJaHHBIX
koopauHataMu. OCHOBHBIE TPUIIOKEHUSI BEKTOPHOTO MPOU3BEACHUS (ONpeaeieHre Tuomanei u
BBICOT T€OMETPUYECKUX (PUTYP, MOMEHT CHJIBI).

CMelaHHOE MPOU3BEICHNE N'€OMETPUUECKUX BEKTOPOB M €ro cBoMcTBa. Kputepuil nmpaBoi u
JeBOI TPOMKH BEKTOPOB. BhluncieHHEe CMENIaHHOTO MPOU3BEACHHUSI BEKTOPOB, 3aJaHHBIX
koopauHaTaMu. OCHOBHBIE MPUIIOKEHHUS CMEIIaHHOTO IPOU3BeieHus (onpezeneHue 00bEMOB 1
BBICOT T€OMETPUUYECKUX TEJ, YCIOBUE KOMIIAHAPHOCTH BEKTOPOB).

Jluneiinpie peoOpazoBanus (omepatopsl). MaTpuna auHelHOro omneparopa. CoOCTBEHHBIE
Yucya U COOCTBEHHBIE BEKTOPHI, UX CBOMCTBA (0O CYIIECTBOBAHUHM OPTOHOPMHUPOBAHHOTO Oa3mca
13 COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OTIEpaTOpa ¢ CAMMETPUYHON MaTPHIICH ).

Jluneiinpie u kBagpaTuunbie popmbl. Kanonndeckas gopma kBagpatudHoit Gpopmsl (B BHaE
JTUHEWHOW KOMOWHAIIMKM KBaJpaToOB mepeMeHHbIX). [IpuBenenne kBaapaTtudHOW (OPMBI K
KaHOHHMYECKOMY BHU]Y.

CriocoObl 3amaHus MPSMOW Ha IUIOCKOCTH (00Iee ypaBHEHHE NPSIMON, KAHOHHUYECKOE
ypaBHEHHE, ypaBHEHUE MPSAMON MPOXOAsIIe yepe3 ABe 3a/laHHble TOUKH, MapaMeTpuuecKue
ypaBHEHHUS, ypaBHEHUE MPAMOM B OTPE3Kax, ypaBHEHHE MPSIMOM € YIIOBBIM KO3()PUIIEHTOM).
3agauya 00 ypaBHEHUH MeEJUaHbI, BBICOTHI U OUCCEKTPHUCHI TPEYTOJIbHUKA C 3aJaHHBIMU
KOOpJMHAaTaMHU BepIIMH. B3amMHOE pacmojoXeHHe MPSIMBIX Ha IMJIOCKOCTHU (YCIOBHUS
napajuieIbHOCTH U MEePIeHANKYIAPHOCTH, YTOJI MEXAY MPSAMBIMH, PACCTOSHHE OT TOUYKU J0
npsiMoit). Touka nmepecedeHus MpsMBIX. 3a1a4a O MPOCKIIMK TOYKH Ha TPSIMYIO.

CniocoObl 3a/1aHus TIOCKOCTH B MPOCTpaHCTBE (00Iee ypaBHEHHE IUIOCKOCTH, YPaBHEHUE
IJIOCKOCTH MPOXOJAIIEH Yepe3 TPpH 3aJlaHHbIe TOYKH, YPAaBHEHUE MPSIMON MPOXOAAIIEH uepes
JIB€ TOYKU MapaijieIbHO BEKTOPY, YpaBHEHHUE INIOCKOCTH B oTpe3kax). MccnenoBanue obmiero
ypaBHEHUS IIOCKOCTH. [locTpoeHnE MII0CKOCTEM.

B3aunmHoe pacnosioxeHue NIO0CKOCTEeH B MpOCTpaHCTBE (YCIOBHUSA MapajlieIbHOCTU U
NEPIEHIUKYISPHOCTH, YTOJ MEXTY IIIOCKOCTAMHU, PACCTOSIHIE OT TOUKH /10 TNIOCKOCTH).
CrniocoOwl 3aaHus MPSIMOW B MpOCTpaHCTBE (00mKME ypaBHEHUS MPSIMON, KAHOHUUYECKHUE
ypaBHEHHUsI, ypaBHEHHUsI MPSIMON MPOXOASIIeH uepe3 JBe 3alaHHbIe TOUKH, apaMeTpHUUecKue
ypaBHeHus). [lepexon oT oOmuUX ypaBHEHUN K KAHOHWYECKHUM. TOoUka MepecedeHus: TpEX
IIJIOCKOCTEM.

B3aumHoe pacmonioxkeHHe MOPsIMBIX B HpOCTpaHCTBE (yCJIOBHSA MHapalliebHOCTH U
NEePHEHANKYISIPHOCTH, YTOJ MEXKIY MPSAMBIMH, PACCTOSIHME OT TOYKHU 0 MPSIMOii, pacCTOSIHUE
MeX/1y MapaieIbHbIMU IPSIMBIMHU, PACCTOSTHUE MEXK/1Y CKPEIIMBAIOIIUMUCS MPSIMBIMU).
B3anmHOe pacnonox)eHue NpsMbIX M MIOCKOCTEW B MPOCTPAHCTBE. YTOJ MEXAY NPSIMOU U
IJIOCKOCTHI0. TOUKa nmepeceyeHus NpsiMOM U MIIOCKOCTH. 3a/iadya O MPOEKIIMU TOYKU Ha MPSIMYIO.
3anaya 0 MPOEKIMU TOYKU Ha MIIOCKOCTb.

KpuBbie BToporo nopsiaka (onpeaeneHust 3JIumnca, Tunepoossl 1 napadoiibl, X KAaHOHUYECKHE
ypaBHenus). [lomyocu smnmunca u runep6osabl. CBsA3b KOOPAWHAT (POKYCOB U MOTYyOCEH.
DKCIEHTPUCUTET. JJUpEeKTprCHl. ACUMITOTHI THIIEPOOITHI.

YpaBHEeHHE NIMHHUU B JEKapTOBON cucTeMe KoopauHaT. OOmiee 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). KoopauHATHl TOUKH B MOJSIPHOM
cuctemMe KoopauHaT. CBA3b MOJSAPHBIX U JE€KAPTOBBIX KOOPAUHAT. YpaBHEHUE JIMHUU B
MOJIAPHOM CHCTEME KOOPJAMHAT. YpaBHEHUE MPSAMOM, OKPYKHOCTH, AJUTUIICA, TUIIEPOOJIBI U
napaloJibl B MOJISIPHOM cucTeMe KOOPAUHAT.

YpaBHEHUE MOBEPXHOCTU B JEKApTOBOUW cucteMme KoopauHat. [ToBepxHOCTH 2-rO mopsaka
(IUIMHAPHI, JUTATICOUIBI, Tapadoaou b, TUIEpO0I0ou b, KOHYCHI). CedeHus MOBEPXHOCTEN 2-
r'0 MOPAJKAa IIOCKOCTSIMU, MapalIeIbHBIMU KOOPAUHATHBIM IIJIOCKOCTSIM.
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Brenenue B MaTemMatuueckuii ananms, tuddepeHmanbHOe HCUUCTICHHE.
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[TonsiTne GpyHKIIMU OAHON TepeMEHHOU (3aBUcCHUMas nepemMeHHas, aprymedT, OO®d, obnacth
3Ha4YeHHH, TpaduKk QyHKINH). AHATUTHYECKUHA crioco0 3amanusa. KycouHno — aynemMeHTapHbie
(ckneennnie) ¢yHknuu. OcHOBHBIE (TpocTeiimue) snemMeHTapHbie GyHKuuu. [Ipumep
BBIYUCIICHUS 3HAYCHUST (PYHKIIUH.

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

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

. OYHKIMH HECKOJbKHUX MepeMEeHHbIX. OKPECTHOCTU U 00JACTH B N- MEPHOM apU(PMETHUECKOM

npoctpancTBe. OKpPEeCTHOCTh OECKOHEYHO yaaléHHOW Touku. [loHATHE MPOKOJIOTOM
OKpecTHOCTH Touku. OmpenerneHue npeaena Ha si3bIKe OKPECTHOCTEH.

3ajjaHue OKPECTHOCTEW Ha MPSIMOW MPU MOMOIIM HEPABEHCTB ¢ MoayieM. OmnpeneneHue
npenena GYHKIIMA OJTHOM NMEpEeMEHHON Ha s3bIKe €-0 B 4-X ciyuyasx. [IpuBectu mpumep Ha
JTI0OKA3aTeJIbCTBO U FEOMETPUUECKYIO MILTIOCTpaluio npenena ¢pyHkuuu. [IpenenbHbie 3HaueHus
MPOCTEUIINX DJIEMEHTApPHBIX (QYHKIMHA (CTEMEHHOM, MOKa3aTedbHOU, JorapuMUUECKOMH,
TPUTOHOMETPUUECKUX, OOPAaTHBIX TPUTOHOMETPUUECKHX).

. [loHsiTne HEmpepbIBHOCTH (PYyHKUMH (ONpeeeHUs HENPEPIBHOCTU Ha S3BbIKE €-0, HA SI3BIKE

NpeaesioB U Ha s3bike nmpupanieHuii). [lonstue npupamenus GyHkiuu. J[oka3zaTeabCTBO
HENPEPHIBHOCTU (QYHKIUUX B TOuke. Vcrmonb3oBaHHEe HENPEPHIBHOCTH NMPHU BBIYMCICHUU
npenaenoB. [IpuBectu nmpuMep BhIUKCIEHUS Mpeesia HEMPEPbIBHON QYHKIUU. Y TBEpKACHHUE O
HENPEPBIBHOCTH AJIEMEHTapHbIX QyHKIMHA. ['eoMeTprueckas uutoctpanus rpaduka QyHKINH B
OKPECTHOCTH TOYEK pa3pbiBa MEPBOTO U BTOPOTO poja. Teopembl 0 HEMPEPhIBHBIX (PYHKITHIX.

. OgHocTtopoHHHe mpenensl. McciaegoBaHue (QyHKIHUM Ha HENPEPHIBHOCTH (yCIOBHUE

HenpepsiBHOCTH). Knaccudukanus Touek paspeiBa GyHkiuu. [IpuBectn mpumepsl ¢
IIEMEHTAPHBIMH M KYCOYHO-3JIEMEHTAapHBIMU GyHKHusAMH. [IpuBectn mnpumep
HECYIIECTBYIOIIETO IpeJieNia BCICACTBAE HEPABCHCTBA OJHOCTOPOHHHX IPEIEIIOB.

. ITonsiTue umcioBO mocinenoBaTelbHOCTH. OnpenesaeHue mpeaesia Mocie0BaTeIbHOCTH.

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

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

OxBHUBaJleHTHbIe OeckoHeuHO Masnbie. [lopsaok manoctu u riaaBHas dacTh. [loHsATHE
orpaHuuyeHHOW ¢GyHKHuH. Teopema O mpenesnae MPOU3BEICHUS OECKOHEYHO MaJlo 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 MPUMEHEHUH SKBUBAJEHTHOCTU MPU BBIYUCICHUU MPEIEIIOB.
[TpuBecTu npuMepbl MPUMEHEHUS LIETIOUYKHU MPY BHIUUCICHUH MTPEIEIIOB.

[TonsTue O6eckoHeyHo Oosbmoil. CpaBHEHHWE OCCKOHEYHO OOJBIINX. DKBUBAJICHTHBIC
o0eckoneuno Oouspimue. [lopsimok pocta u rinaBHas dyactb. CBoOHCTBa OECKOHEYHO OOJIBIINX.
[Ipumepsl PKBUBAJICHTHOCTH JUHEWHONW KOMOWHAIIMM CTENEHHBIX (PYHKIUH ciaraeMoMy C
HauOOoJbIlIEH CTENEHbIO.

Teopemsl o ipenenax. [lonstue nHeonpenenénnoctu. Bunpl Heonpeaenénnocreit. [Ipocreitmue
puEMBI pacKpbITUsl HeonpeneneéunocTeit Buaa 0/0 u oo/oo.

[IpocTteiimme npuémbl packpbIThs HeomnpeaeaeHHocTe Buma 0o u co-0o. CaeacTBUS BTOPOTO
3amMevaTeNbHOro npejaena. PackpbiTue HeonpeneaéHHOCTH Bua 1oo . [Ipumepsl.

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

Tabnuira mpou3BOIHBIX OCHOBHBIX (ITPOCTEUIITNX ) AJIEMEHTAPHBIX (OYHKITHMA.

[IpaBuna auddepeHurpoBaHUs CyMMBbI, IpOU3BEAEeHHUS U yacTHOro. [IpaBuino BbiHEceHUd
MOCTOSIHHOTO MHOXHUTENIA 3a 3HAK MPOU3BOAHOM. [Ipumepsl.

[TonsiTue cnoxkHou GyHkimu. Teopema o0 MPOU3BOIHOM CiioXKHOUM (yHKIHH. [loHsTHE 0OpaTHOM
¢bynknuu. [loBenenune rpadukoB B3auMHO 00paTHBIX (PyHKmil. Teopema o MpoOW3BOIHOM
obpatHoit ¢pyHKIMH. TabiuIa MPON3BOIHBIX CIOKHBIX QYHKIUN. [Tpumepsl.

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

Jlorapudpmuueckoe auddepennupoBanue. duddepernupoBanue mokazaTeaIbHO-CTECIICHHON
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¢bynkumn. uddepennrpoBanne HeSIBHO 3aJaHHON U MMTApaMETPUICCKU 3aJaHHON (DYHKITHH.
[Tonstue auddepennuana. Heobxomumoe M J0CTATOYHOE YCIOBHE CYIIECTBOBAHHSA
nuddepennuana. [lpaBuna Beruucinenus auddepennmana. Tadbauma auddepeHnnanos.
[Ipumenenue muddepennnana Kk MPUOIMIKEHHBIM BBIYUCICHUSM.

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

[TonsTne MoHoTOHHOW (QyHKIHU. KpuTtepuilt MOHOTOHHOCTH (YCJIOBHUS BO3pacTaHHUS U
yowiBanus). [lonstue skctpemyma pynkuuu. [lorstue kpurudeckoit Touku. Heobxoaumoe u
JIOCTATOYHOE yCJIOBUA dKcTpemyMa ¢yHkiuu. MccnenqoBanue pyHKIMM HA MOHOTOHHOCTD U
skcTpemyM. [Ipumep.

[TonsaTHe o0 BBIMYKI0M U BOTHYTOU (yHKIMU. KpuTepuun BRIMYKIOCTH U BOrHYTOCTH. [loHsATHE
Touek nepernda. Heobxoammoe u 10CTaTOYHOE YCIOBUS CYIIECTBOBAHUS TOUKH Tepernoa.
[lonsiTue acuMNOTOTH JUHUMU HaA IJIOCKOCTH M rpaduxka ¢yHkuuu. MccimemoBaHue
ACUMITOTHYECKOr0o moBeJeHUs (GyHkuuu. BeprukanbHble acuMnToThl. HakinoHHble u
FOpU30HTaJIbHbIE ACUMITOTHI. BbluncieHne yrioBoro kosdgduuueHta u cBOOOJHOTO
kod(ddunuenta acumntotel. [Ipumepsl. ['padudueckas unmocTpamus moBeaeHus rpaduka
GbyHKIMH BOJIW3W aCHUMIMTOTHI.

Cxema MmoTHoro ucclieoBanus (pyHKIMU oiHOM niepemeHHo. [Ipumep.

[ToHsiTHE YaCTHBIX MPOU3BOAHBIX (PYHKIIMU HECKOIbKHUX MepeMeHHBIX. [loHsTHE rpagueHTa u
MPOU3BOJAHON MO HANIPABJICHUIO. Y PaBHEHUE KacaTEIbHOU INIOCKOCTH U HOpMaiH. [Ipumepsr.
[Tonsarue muddepennuana GyHKIUM HECKOJIBKUX MepeMeHHbIX. [Ipumenenue auddepeniuana
K NpUOIMKEHHBIM BeIuucieHusaM. [Tpumep.

[Ipenen ¢pynkuuu AByX nepemeHHbIX. HenpeprBHOCTH PyHKIIMU NBYX nepeMeHHbIX. [Ipumep
BBIUHCIICHUS TIpeliesia HenpepblBHOW GyHKuuu. [Ipumep packpbiTus HeonpenenéHHOCTH.
VYTBepKJIeHHEe O HE3aBUCUMOCTH Mpejena OT crnocoda JBMKEHHUS Mo oKpecTHocTH. [Ipumep
JI0Ka3aTeNbCTBA HECYILIECTBOBAHUS Mpeiena.

HuddepennupoBanue CIOKHBIX (yHKIIUNA HECKOJbKHX NepeMeHHbIX. [luddepenmuporanme
HESIBHO 33/IaHHBIX (QYHKIUH.

[TonsaTue s3xcTpeMyMa pyHKUIMH IBYX mepeMeHHbIX. HeobxoauMoe u JOCTaTOYHOE YCIOBUS
AKCTpEMyMa.

Heonpenenéunsiii nHTErpa

1.
2.

3.

10.
1.

12.

13.

[TonsiTre mepBOOOpa3HOM M HEOMPEIEIEHHOTO HHTETpaa.

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

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

OcHOBHBIE TPUEMBI UHTETPUPOBAHMSI 110 TAOIHIIEC (PUBECTH TPUMEPHI).

. UHTerpupoBanue MeToaAOM moABeACHUS (GYHKOHHM Toa 3HaK nuddepeHmnuana.

[IpuBecTu npuMepsI ¢ MOABEIEHUEM MOCTOSIHHON (YHKITUH.

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

MIPUMEPHI C IOJIBEICHUEM CTEIIEHHOW (PyHKIINU.

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

IIPUMEPHI C OJIBEICHUEM TPUTOHOMETPUUECKHX U MOKA3aTeNbHbIX (QyHKIUH.

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

MIPOM3BEICHNEM OJTMHOMA U TIOKAa3aTEbHON WM TPUTOHOMETPUYECKON (PYHKIINU.

. I/IHTCFpI/IpOBaHI/Ie MCTOAOM II0 HAaCTsAM B ClIyda€, KOrja NOJAbIHTCIPAJIbHOC BEIPAXKCHUEC 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 MO0J] 3HAKOM KBaJpaTHOTO KOPHSI.

WuTerpupoBanre UppauoHaIbHBIX (DYHKIIMI METOJ0M 3aMEHbI IEPEMEHHOM B Cilyyae, Koraa
MOJIBIHTErPajIbHOE BhIPAXKEHUE COACPKUT HECKOJIbKO KOPHEH OT OJTHOTO U TOTO e JUHEHHOTro
BBIPAYKEHUSI.

NuTerpupoBaHue HppanuoOHANbHBIX (YHKUHNH HPU MOMOILIU TPUTOHOMETPUUECKHX H
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25.
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30.
31.

TUNepOOTUIECKUX MOJICTAHOBOK.

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

[ToHsiTie 0 MPaBUJIBHOW U HENMPABWJIHLHON pallMOHAIBHOW APOOHM M MPOCTEHIINUX APOOSX.
YTBepxKACHUE O MIPEACTABICHUH PAIMOHATIBLHON IpoOH B BUAE CYMMBI ITPOCTEUIITNX TPOOECH.
WNHTerpupoBanne NpocTeHmmx Apooei.

NHTerpupoBanmne BeIpaX)eHU, COAECPKAIMX KBAAPATHBIN TPEXUIICH B 3HAMEHATETIE.
WNHTerpupoBanne NpaBWIBHBIX PallMOHATBHBIX APOOEH (MPUBECTH MPUMEPHI).
NuTerpupoBaHue TPUTOHOMETPHUYECKUX (YHKIUH MpPH TOMOIIM YyHUBEpPCAJIbHOU
TPUTOHOMETPHUUYECKOM MOJCTAHOBKH.

HNHTerpupoBanue panroHaNbHBIX ApoOei OT TpuroHomerpuueckux Gpynkmnmii R(sin x,cos x) B
CiIy4yae YeTHBIX U HEUETHBIX (QYHKIIUN JBYX IMEpEeMEHHBIX R(X,y).

[Ipumenenue GopMys MOHUKEHHS CTENEHU IJIsi UHTErPUPOBAHUS TPUTOHOMETPUUYECKHUX
GyHKIHA.

[Ipumenenune Qopmyn A NPOU3BEACHUS TPUTOHOMETPUUYECKUX (PYHKLUHUH pa3zaUuuHBIX
apryMeHTOB IIPU UHTEIPUPOBAHUN TPUTOHOMETPUUYECKUX (PYHKIIMHA.

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

VY ca0BuUSt UHTETPUPYEMOCTH (PYHKITHH.

[Tonstne nuddepeHnnanTbHOro OMHOMA M €r0 HHTETPUPOBAHUE.

HNHTerpupoBanne Mpon3BeICHNS CTETICHEH TPUTOHOMETPUIECKUX (DYyHKITHA.

PexyppenTtHast ¢popmyna A UHTErpanaoB, COAEPKAIINX CYMMY WJIM Pa3HOCTh KBaJpaToOB B
3HaMeHaTelle.

WNHTerpupoBanue uppannoHaIbHON QYyHKIMH, COASPKAIICH KBaIPaTHBIM TPEXWICH MO 3HAKOM
KBaJIpaTHOT'O KOPHSI.

NuTerpupoBanue creneHe cunyca u kocunyca. 30. IHTerpupoBaHue CTeneHeld TaHTeHca U
KOTaHTeHCa.

BriBoa hopmyIibl THTETpUPOBAHUS 110 YACTSM.

HNHuTerpupoBanue morapuMuIecKoi 1 00OpaTHBIX TPUTOHOMETPUICCKUX (YyHKITHM.

Heobxomumeble cBeicHUS U3 AJIEMEHTAPHOM MaTeMaTHKU

1.

NI

10.
1.

12.

[Tousitue snemenTapuoin ¢ynkuuu. CreneHHas GyHKHuUs u €€ cBoWcTBa (MOHATHE
HaTypaJlbHOW, NPOOHON W OTPUIATEIHHON CTENEHU, YMHOXEHHE M JICJICHUE CTCTICHHBIX
(GyHKIM, BO3BEICHUE CTETICHH B cTerneHb). [ paduku creneHHsix Gyukmuit. ['paduku hyHKImm
y=kx+b u y=k/x. Pemienne nuHeliHbIX ypaBHEHUH.

. Pemienue kBaapaTHOro ypaBHEHUS NIpPU HEOTPHUIATEIbHOM AUCKpUMHHaHTe. ['paduk

KBagpaTudHOW (PpyHKIHu y =ax2 + bx +c. OCHOBHBIE CBOWCTBA KBaApaTUYHOU (YHKIIUH.
Koopaunatel BepimuHbI apadosibl (TOYKH IKCTpEMyMa KBaIpaTUIHOM (PYHKITUN).

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

quckpuMuHaHToM. dopmyria BblAeeHUs IOJTHOTO KBaJpaTa.

[TokazarenbHas u norapudmudeckas Gpynkiuu. Ux ocHoBHBIE cBoMcTBa U Tpaduku. OCHOBHOE
TOX/IECTBO, Jorapu(dm MPOU3BEACHHS M YaCTHOTO. BbiHEceHue cTeneHu JorapupMupyemMoro
BbIpa)K€HHS 3a 3HaK jorapudma. [lonstue norapudma c 3aJlaHHBIM OCHOBAHUEM, TOHSATHE
JECATUHOIO U HaTypaJibHOTO Jiorapudma. dopmMyiia nepexosa K HOBOMY OCHOBAHHUIO.

. Tpuronomerpuyeckue GpyHkiuu. X oCHOBHBIE CBOMCTBA U TpadUKH.

OGparHbie TpuroHomeTpudeckue GpyHkuun. X oCHOBHBIE CBOMCTBA U TPAPUKH.

. [lonsitTue monmHoma (MHOTOUWwIeHa). CocOOBI Pa3yioKEHUS TMOJMHOMA HAa MHOXHUTEIU

(BbIHECEHHUE 3a CKOOKY, IPYNIHPOBKA, UCIOIb30BaHUE (HOPMYII COKPAIIEHHOTO YMHOKEHHS,
no100p KOPHA U UCHOJIb30BaHUE TeopeMbl besy). [lenenne MHOTrOUIeHOB.

. OcHOBHas Teopema aiareOpbl MHOTOUJIEHOB (0 pa3joKE€HUH MHOTOWJIeHa Ha JIMHEHHbIEe U

KBaJIpaTUYHbIE MHOXKUTEIH).

@opMyJibl COKpPaIIEHHOTO YMHOXEHHUs (Pa3HOCTh KBaJIpaToB, pa3HOCTh KyOOB, BO3BEJCHUE
CyMMBI M Pa3HOCTH B KBaJIpaT WX Ky0).

[Tonsitne Mmomynst pyHkuu. Pemenre mpocTeHImx HEPaBEHCTB C MOTYJIEM.

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

Pemenuie nppalinoHalIbHbIX YPaBHEHUN 1 HEPABEHCTB MMyTEM BO3BEJCHUS B CTEIICHb.
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26.
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28.
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30.
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32.

TabnuuHble 3HAYEHUS TPUTOHOMETPUUYECKUX QYHKIMI. DOpMYJIIbI 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 IS IIOMCKA 00JIacTH
onpezaenenus pyHkuuu. [Ipumep noucka.

ITokazarenbHble ypaBHEHUS U HepaBeHCTBA. [Ipumepsl pemenus. OOD.

Jlorapudmuueckue ypaBHeHuUs1 U HepaBeHCTBA. [IpumMepsl pereHus.

bukBaapaTHoe ypaBHEeHUE. YpaBHEHUSI U HEPABEHCTBA, IPUBOASAIINECS K KBaAPATHBIM.

Teopema ITudaropa. OCHOBHBIE COOTHOIICHUS B MPSIMOYTOJIEHOM TPEYTOJbHUKE.

Teopema KOCUHYCOB U TEOpEMa CHHYCOB.

OcHoBHBIE QUTYpBI (TPEyroibHHUK, KBaJgpaT, MPSIMOYTOJbHUK, pOMO, Hapajljieorpamm,
Tpaneuus, Kpyr) 1 Ux IIOMAIH.

OcHoBHbIE Tena (MMpaMubl, KOHYC, Tapajliesenue]], map, KpyroBoi HUIMHIP) U UX OOBEMBI.
Brnicannas u onucaHHas OKpYXHOCTH. DOpMyJbl Uil paJuyca BIMCAHHOW W ONMHMCAHHOU
OKpYXHOCTHU. LIeHTp BIUCAHHON M OMMCAHHOW OKPYKHOCTH.

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

[IpaBunbHbIe GUTYPHI U TPpaBWIbHBIE Tena. OCHOBHBIE CBOMCTBA.

[Tnomanyu moBepXHOCTH OCHOBHBIX Tell.

[Tonsatue yrna, ero rpaayCcHoOi U paguaHHo Mepbl. OCHOBHBIC BHJIBI YIJIOB (OCTPBINA, MPSIMOH,
TYIOU, pa3BEPHYTHIH).

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

Brnucannsie u nieHTpaibHbIe yTiibl. X cBOMCTBA.

VYrubl npu nmapajuiebHbIX NPSIMBIX U CEKyIlel (BepTHUKalIbHbIE, CMEXHbIE, OJHOCTOPOHHHUE,
COOTBETCTBEHHbBIE). HakpecT sexariye yribl U UX CBONCTBA.

OcHOBHbBIE TPUTOHOMETpUYECKHE POPMYJIIbl (OCHOBHOE TOXKIECTBO, (POPMYIIBI AJIsl IBOMHOTO
aprymeHnTa, ¢GOpMyJibl MOHUXKEHHUS CTENEeHU, HOPMYJIbl CIOXKEHUS TPUTOHOMETPUUYECKUX
GyHKIUN ¢ pa3IM4YHBIMU apryMeHTaMu, GOpMYJIbl CBSI3U Pa3IUYHBIX TPUTOHOMETPUUYECKUX

byHKIHH).

2 cemecTp
Onpenenéunbiii uHTErpas. KpatHeie, KpUBOJMHEMHBIE M TOBEPXHOCTHBIE UHTETPAJIbI.

Nk~

*®

10.

1.
12.

13.
14.

15.
16.
17.
18.

[TonsiTne uHTErpanbHON cyMMbl PrmaHa.

[TonsTue onpeneéHHOro UHTErpaa.

[Tonsitue cymm JlapOy u yciioBue CyliecTBOBaHUS OMPEIEIEHHOTO HHTErpaa.

OCHOBHBIE KJIACChl HHTETPUPYEMBIX QYHKIINN (Kakue GyHKIIMA HHTETPUPYEMBI?).
['eomeTpuyeckuii CMbICT OMIPEACIEHHOTO UHTETpaa.

dopmyna Herorona-JleitOnua.

[Ipumep BBIUMCIEHUS ONpPEAENIEHHOTO HMHTErpaja METOJOM MOJABEIEHHUS MHOJa 3HaK
nuddepenmuana.

3aMeHa EPEMEHHON B ONMPEIeIEHHOM UHTErpase.

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

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

[Tnomane KpUBOIMHEHHOM Tparennu, OrpaHuYeHHON TpaduKaMu ABYX (DyHKITHH.

CpaBHeHue MOAYJIsl ONPENeIEHHOTO UHTErpajia ¢ HHTErpajoM OT MOAYJIS MOABIHTErpalbHOM
GyHKIHH.

HuTerpupoBanue Mo 4acTsaMm JUisl ONpeeIEHHOTO HHTErpaa.

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

Orenka onpeaenéHHOro UHTErpaia OT HEMPEPbIBHOW (PyHKIINU.

TeopeMsl 0 cpeiHeM.

WuTerpan ¢ nepeMeHHbIM BEpXHHUM IIPEIETIOM U €r0 OCHOBHOE CBOMCTBO.

Beruncnenue miaomanau KpUBOJMHEWHOW Tpameluu, OrPaAaHUYEHHOW JHHUEH, 3aJaHHOU
napaMeTpUUECcKH.
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20.
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22.
23.

24.

25.
26.
27.
28.
29.
30.
31.
32.

Brrunciienue miomana KpUuBOJIMHEMHOTO CEKTOpA.

Brrancnenue MIMHBI IyTH IUIOCKOW KPUBOM, 3alaHHON Kak rpaduk HENMpepbIBHON (QYHKIIMH
OJHOU EPEMEHHOM.

Brrunciienne JiMHbI 1yTy II0CKOM KPUBOH, 3aIaHHON MapaMeTpUUYECKH.

Brruncienune JivHbI 1yTU III0CKONW KPUBOH, 3aIaHHON YpaBHEHHUEM B MOJISIPHBIX KOOpIMHATAX.
Brruucienne o6béma Tena BpalieHUs BOKPYT KOOPAWHATHOW ocH (abciMcc W OpAWHAT).
[TpuBecTu npuMepsbl, KOr/Aa BpaliaeMas JUHHS 3a/1aHa TpeMs pa3IMuHbIMU CIIOCOOaMHU.
[ToHsiTHE HECOOCTBEHHBIX MHTErPajoB ¢ OECKOHEUHBIMHU MpejesiaMyu UHTerpupoBanus [lonstue
cxonumoctu HU.

[Tpu3Hak cpaBHEHMSI UHTErPajIoOB OT HEOTPULIATENbHBIX (DYHKLINH.

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

[TonsiTne abcomoOTHON U ycIoBHOU cxonuMocTu HecobctBenubix MHTErpanos I-ro pona.
[TonsiTie HecOOCTBEHHBIX UHTETPAJIOB OT HEOTPAHUYCHHBIX (PYHKIIUHA.

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

[TousiTne xpuBosmHerHOrO HHTErpasia. ®opmyna I'puna. [lonsTre uMpKyISAIUA.

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

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

HeoOxonumeble cBeieHUs U3 APYTUX pa3ieioB

1.

10.

1.

12.

13.
14.

15.
16.
17.
18.
19.
20.

21.
22.

23.

Brigenenue moyiHOTO KBajapaTa B KBaapaTHOM TpéxuineHe. CnBuru rpadukoB QyHKOUA U
kpuBbIX. KBanpatHoe ypaBHeHue. Pa3nmokeHue KBaJpaTHOTO TPEXUIEHA HA MHOXKHTEIH.
I'paduk kBagpaTnuHO# GHyHKIINH.

. CobcTBEeHHbBIEC UKclia U COOCTBEHHBIE BEKTOPHI MAaTPHIbl (M COOTBETCTBYIOIIETO JIUHEHHOTO

omeparopa)

Crioco0bI pa3ioKeHUs MHOTOWICHA Ha MHOXKUTEINH. [leleHre MHOTOYJICHOB.

CriocoObI BBIYHCIICHUS] HEOTIPEACTEHHBIX KOAOPPHUIIMESHTOB IS TIPEJCTABICHUS PAIlHOHAIBHOM
JIpoOH B BHJI€ CYMMBI IIPOCTEHIITNX IPOOEH.

. YpaBHEHUS NPAMON Ha IUIOCKOCTH (00IIee, MPOXOoasAIIeid uepe3 JBe TOUYKU, B OTpe3Kax, ¢

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

. Kanonuueckue ypaBHEHHUS KPHUBBIX BTOPOTrO MOpPsSAKa B JEKAapTOBBIX KOOpJAMHATAX,

n300paxkeHHe JTUHUM B IEKapTOBBIX KOOpAUHATAX.

. [lonsgpHble KOoOpAMHATHI, HM300pa)keHUE JIUHUM, 3aJaHHBIX YpPaBHEHHEM B MOJSPHBIX

KoopauHatax. Tabauiia OCHOBHBIX 3HAYEHUN TPUTOHOMETPUUECKUX (PYHKITUH.

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

MJIOCKOCTEH B JIEKApTOBOM CUCTEME KOOPIUHAT.

[IpaBuno Jlonurtans packpbITHs HeompeAesEHHOCTEH. Bo3HUKaOMKUX NPH BBIYUCICHUU
MIpEIEsIoB.

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

[unuuapuyeckue KoopauHATHL. SIkoOmaH mepexona OT JAEKApTOBBIX KOOpPAMHAT K
HWIMHIPUYECKUM.

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.

['paduku TpuroHOMETpHUECKUX (PYHKITHH.

I'paduku creneHHOM, MOKa3aTeNIbHON U JIOTapUPMUIECKON (yHKITHA.

MeTtoa uHTErpupOBaHUs MMyTEM MOABEACHUS MO 3HAK AuddepeHnuana.

Ta6mmia uarerpanos. CBoCTBa HEONpPeIeIEHHOTO HHTETpaa.

YacTtHble npou3BoAHbIe U quddepeHnnansl QyHKIUN HECKONbKUX MepeMeHHbIX. ['paaueHT
CKaJIIpHOTO ToJIs. SIKOOMaH mepexoaa K KpUBOJIMHEHHOW CHCTEME KOOPANHAT.

JleiicTBUS ¢ BEKTOpaMH U BEKTOPHBIMHU MOJISIMU, 33JaHHBIMU KOOPAUHATHBIMU (DYHKIIUSAMHU.
CnocoObl 3a7jaHusl IMHUU Ha IJIOCKOCTH (YpaBHEHHE B JIEKapTOBBIX KOOpAMHATaX, rpaduk
GbyHKIMY, TapaMeTpuiecKie ypaBHEHUsI, ypaBHEHUE B MOJISPHBIX KOOPIMHATAX).

CrniocoObl 3a/1aHus IMHUU B POCTPAHCTBE (MMapaMeTpUUECKHe YPAaBHEHUS, IUHUS NTePECCUCHUS
JIBYX TIOBEPXHOCTEH).
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Cnioco0wI 3a7aHusl TOBEPXHOCTU (ypaBHEHHE B JIEKAPTOBBIX KOOpAWHATaX, rpaduk QyHKIHH
JIByX MEPEMEHHBIX, TapaMeTPUUECKUe YPaBHEHNU).

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

[TonsiTre HeonpeaenEHHOCTH, CIOCOOBI PACKPBITHS HEOPEAEIEHHOCTEH.

[lenmouka S>KBHBAJIEHTHBIX O€CKOHEUHO MalbIX. [IpuMepsl HCMOIB30BaHMS LIEMOYKHU IMPH
BBIUHCJICHUH MTPENIETIOB.

MeTo UHTETpUPOBaHHUS 110 YACTSM.

Tabnuna npousBoaHbX. Juddepenunan pyHkuu ogHOM nepeMerHHou. Tabnuia moaseneHni
o 3Hak nuddepenuana.

[Tonarus: GyHKIMU ONHOW MepeMeHHOHN, (YHKIIMU HECKOJbKUX MEPEMEHHBIX, CKaJSIPHOIO
MOJIs, BEKTOPHOTO TOJIs, OTOOpaKeHUsI MHOXECTB, JTMHEWHOTO MpeodpazoBanus. O6macTh
ornpezeneHus, 00J1acTh 3HaYCHHH

NuTerpupoBanme METO0M 3aMEHBI IEPEMEHOM.

[Tousarus: ¢Gpurypsl, orpaHUYECHHON JTUHUAMH; Tejla, OCPAHUUYEHHOTO MOBEPXHOCTSAMHU; Teja
BpAILICHUS, KPUBOJIMHEHHOM Tparenuu, KpUBOJUHEHHOTO CEKTOpa.

Juddepennmanbapie ypaBHEHUS.

1.

2.

[98)

11.
. Onpenenurens BpoHckoro.
13.
14.

15.
16.

17.
18.
19.

20.
21.

22.

23.
24.

25.

e A

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

VYpaBHEHHUS C pa3IeAIOMUMHUCS TEPEMEHHBIMU. Y PaBHEHHUSI, TPUBOASILIUECS K YPaBHEHUSM C
pa3eNAIUMUCS IEPEMEHHBIMH.

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

JIuHeitnble ypaBHEeHUs. Y paBHEeHUs bepHyu.

VYpaBHeHue B nmoaHbIX AuddepeHnnanax

[TonsiTne 06 0cob6OM perIeHrn

[Tonstue nuddepeHnaTbHBIX YpaBHEHUH BBICIINX TOPSIKOB.

3amauva Komu. [Torstue o kpaeBoii 3aaade 11 auddhepeHmaibHOT0 YpaBHEHHMS.

VYpaBHEHHUSI BHICIIMX HOPSAKOB, TOMYCKAIOIINE TOHWKEHUS MOPSAKa.

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

[TonsiTHe 0 MTMHEWHON HE3aBUCUMOCTH (DyHKITUM.

CrpykTypa 0011ero pemeHus JMHEHHOT0, OAHOPOJHOTO YPaBHEHUS N-T'0 MOPSIIKA.

Pemenue nuHeiHBIX oqHOPOIHBIX AuddepeHunanbubix ypapHenuit (JIOJY) n-ro nmopsinka c
MOCTOSTHHBIMH KO3 HUITMEHTAMH.

CrtpykTypa 00111€ero pemeHus JMHEHHOT0, OAHOPOJHOTO YPaBHEHUS N-T'0 MOPSIIKA.

Pemienne nUMHEWHBIX, OJHOPOJAHBIX ypPaBHEHUW N-ro NOpAIKa C MNOCTOSHHBIMHU
koa(urmenTamu. XapakTepuCTUIECKOE YPAaBHEHHE.

Jluneitnple, HeonHOpoaAHbIE AU depeHInaNIbHbIE YPABHEHUS BBICIIMX MOPSAIKOB C MPaBoOil
YacThIO CHELMAILHOTO BU/IA.

Pemennie nuHeHBIX, HEOAHOPOIHBIX AUDPEpeHIUANBHBIX YPAaBHEHUH METOJOM BapHaLlUU
MIPOU3BOJIBHBIX MOCTOSIHHBIX.

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

Pemennie HopManbHBIX cucTeM AU(depeHIINaIbHbIX YPaBHEHUI METOI0M UCKIIOUECHHUS.
Pemenue cuctembl ABYX JUHEHHBIX NU(PEpEHIUANbHBIX ypPaBHEHUH C MOCTOSIHHBIMHU
koa(urmentamu, mytém ceeaeHus k ogaomy JIOJY 2-ro mopsika.

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

[Tonsitue ycroitunBocty no JIsmynoBy pemenus OY u cuctemsr OJIY B HOpManbsHOM Gopme.
Onpenenenue ycToWunBocTH pemeHus cucteMbl OJlY B HopMmanbHOU Popme 1O mepBOMY
MPUOJIIKEHUTO

[TonsaTue nuddepeHnranbLHOr0 ypaBHeHUs ¢ YacTHBIMU npousBogHbIMU (Y cUIl). Pemenne
npoctermux Y cUll nytém cBenenus k cucreme O/1Y.
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Pemenue nuneinsix Y cUll nepBoro nopsaka, mytéM cBeaenus k cucreme O/1Y.

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

3amena nepemeHHbIX B Y cUIl.

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

Knaccuueckue pemenus Y cUII BToporo nopsaka 3;UIMOTAYECKOTO TUIIA.

Knaccuueckue pemenus 1Y cUII BToporo nopsiaka runepOo0IndecKoro TUIa.

Knaccuueckue pemenus 1Y cUII BToporo nopsiaka mapaboinyecKkoro TUIA.

UYucnoBsle U GyHKIIMOHATIBHBIE PSIIbI.

XN b WD —
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1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

26.

27.

[ToHsiTHE YMCIOBOTO PsAZla, €r0 CXOAUMOCTH U CyMMBbI. CBOMCTBA CXOIAIIUXCA PAJIOB.
HeoOxoaumoe yciioBue CXOAUMOCTH YUCIOBOTO psAsa. JloctatouHoe yciaoBUE PaCXOIUMOCTH.
Nuterpanbubiii npuzHak Maknopena — Ko psia ¢ HeoTpuiiaTeIbHBIMU YJI€HAMM.

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

[Tpusnaku Hupuxmne u A6ens. Kpurepuit Komm cxogumoctu.

[TonsiTue 3HaKonEpeMeHHOTO psiia. AOCOMIOTHAS U YCIIOBHAS CXOAUMOCTb.
3nakouepenytonuecs psaasl. [Ipusnak JleiOuuma.

[Tonatue octaTka psiaa, OLEHKA OCTaTKa I 3Hakouepeayoomuxcs psaaos. [Ipubnuxénnoe
BBIUHCJICHHE CYMMBI 3HAKOUYEPEYIOIIErocs psjaa.

OueHka ocTaTka CXOASILIErocs psifja ¢ HEOTPULATEIbHBIMU YWICHAMHU C HCIOJb30BAHUEM
WHTErpaJbHOTO MpHU3HAaKa, a Takxke npusHakoB Komwm um JlamambGepa. [Ipubnmxénnoe
BBIUHCJICHHE CYMMbI CXOJSILErocs psijia C HEOTPULATEIbHBIMU YJICHAMHU.

[Tonsatue QpyHkunoOHaNbHOTO psifa. CXoAUMOCTh GYHKIHOHAIBHOTO psifa B Touke. [TonsaTue
CyMMBbI QYHKIIMOHATBHOTO psasa. O01acTh CXOAMMOCTH (PYHKITMOHAIBHOTO PSIA.

[TonsiTHe 0 paBHOMEPHOW CXOAUMOCTH (PYHKIHMOHAJIBHOW CXOAUMOCTH. Jloka3aTeabCcTBO
PAaBHOMEPHOM CXOAMMOCTH I10 ONPEETICHHUIO (TPUBECTH TIPUMED).

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

CBoiicTBa paBHOMEPHO CXOASIMMUXCA pAn0B (0 HENPEPHIBHOCTH, MOYJIECHHOU
nudGepeHIPYEMOCTH U TIOYICHHOM HHTETPUPYEMOCTH ).

[Tonsarue crenennoro psaa. Teopema AGens. Dopmybl 71 paguyca CXOAUMOCTH CTETICHHOTO
psaa. UaTepBai cXoAUMOCTH CTETIEHHOTO psAga. O01acTh CXOAUMOCTH CTEIEHHOTO Psijia.
CpoiicTBa crteneHHbIX psiaoB. CyMMHUpOBAaHHE CTENEHHBIX PSJOB CBEICHUEM K CyMMe
FeOMETPUUECKON MPOTPECCHH.

®opmyna Teitnopa. Panel Teitmopa u Maknopena. Pa3noxenue B psag MakimopeHa
nokaszaTenbHOU (pyHKIH. Tabauia OCHOBHBIX Pa3JIOKEHUH.

Paznoxenue B psg MakiopeHa TPUTOHOMETPHYECKUX (PYHKITUN

Paznoxenue B psig MakiopeHa CTEIIEHHOH U JiorapuGMudeckoi GhyHKIHMA

Pa3noxxenue B psg MakiopeHa CIOXHBIX (YHKIIMHA, 00pa30BaHHBIX BBIUYMCICHHEM
AIIeMEHTapHON (QYHKIIUH C U3BECTHBIM Pa3JI0KEHHUEM OT CTENIEHHON (QyHKIUU.

Paznoxenue B psn MakinopeHa ClI0KHbIX GYyHKIUN, 00pa30BaHHBIX BHIYMCICHHEM Jorapudma
OT JIMHEMHOT 0 WJIM KBaJIPATUYHOTO BBIPAKEHHUS.

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

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

[Tonstue psaga @ypbe Mo TpuroHomMeTpuueckuMm QpyHkuusam. @opmyibl a1 Ko3PPUIHEHTOB
psana Oypee.

OcHoBHBIE TOHATHA Teopuu BeposTHOcTel. [loHsITHE COOBITHSA KakK pe3yibTaTra OMbITa
(PkcriepuMeHTa, HaOJIOJICHUs, UCTIBITAHUSA), BUJIBI COOBITUM (JIOCTOBEPHOE, HEBO3MOXKHOE,
ciaydaiiHoe, mMOJIHas Tpynma CcoOOBITHH, HECOBMECTHBIE COOBITHS), TOHATHE
OMarompusATCTBYIOMETro coObITUsA. JleHCTBUS HAaX COOBITHIMM.

OcHoBHbIE NPUHUUNB U GOpMYyIbl KOMOMHATOpUKHU. [lOHSATHE KOHEYHOTO MPOCTPAHCTBA
aieMeHTapHbIX coObITHI. Kiaccuyeckoe onpeneneHue BEpOSTHOCTH COOBITUSI KaK OTHOIICHUS
yyclia OJ1aronpusATCTBYIOIIUX SJI€MEHTAPHBIX COOBITUI K YHCITY BCEX DJIEMEHTAPHBIX COOBITH.
OCHOBHBIEC TEOPEMBI TEOPUH BEPOITHOCTEH (TEOpeMa CIIOKEHHUSI BEPOSTHOCTEN U €€ CIICICTBUS,
TeopeMa YMHOXKEHHsI BEPOATHOCTEH U e€ ciencTBUs, popMylia MOJTHON BEepOsITHOCTH, (hopmya
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[Tonstue ucneiTanuii mo cxeme bepuymnu. ®opmyna bepHynnu (0 BEpOATHOCTH TOTO, YTO
coOpITHE TTPOU30UAET K pa3 B n MCHbITaHUAX) U €€ cleACTBUS (O BEPOSTHOCTH TOTO, YTO
coowiTre pou3onnéT ot k1 mo k2 pas). [lpubmmwkénnsie Gopmynsl. HauBeposTHelee yncio
nosiBIeHUH coObITHs. HanMeHbIllee 4nucio OnbITOB, KOTOPble HEOOXOIUMO MPOBECTH, YTOOBI
COOBITHE MPOU3OLIIO0 XOTh pa3 € 3aJaHHON BEPOSTHOCTHIO MPH 3aJaHHOW BEPOATHOCTHU
MOSIBJICHUS COOBITHS B OJHOM UCIIBITAHUH.

[ToHsiTHE O MUCKPETHBIX M HENPEPBHIBHBIX CIy4YalHbIX BeNHunHaX. OYHKIUS pacnpeaesieHHus .
MareMaTuueckoe 0XuJIaHue, JUCIEPCUs U CpeaHEE KBAAPATUUECKOE OTKIOHEHHE CIIydYalHOU
BE€JIMYUHBI. 3aKOH paclpelesieHuss AUCKPETHOW CIydyalHOW BEJIMYHUHBI, IMOJHUIOH
pacnpeeseHus.

PaBHOMEpHOE, NOKa3aTeIbHOE U HOPMAIBHOE PacIpe/leIeHHUS.

OCHOBHBIE MOHATHS MAaTeMaTHYECKOW CTAaTUCTHUKH. CXema IMOCIeI0BaTEIbHOCTH IEPBUYHON
00pabOTKH BEIOOPOYHBIX JTAHHBIX.

[ToHsiTHE O CTATUCTUYECKUX TUNIOTE3aX U UX NpoBepke. Kpurepuii Xu kBaapar.

9.1.3. IlpuMepHBIii epeYeHb BAPMAHTOB HHAUBUAYAJIbHbBIX 32JaHUI

ceMecTp

Anrebpa marpuu. Onpenenureny.

Hccnenosanue u pemenue CJIAY

Anrebpa reoMeTpUYECKHX BEKTOPOB

AHanuTHuyeckas reOMeTpHsl Ha INIOCKOCTH

AHanuTHueckas FeOMeTpHsl B IPOCTPAHCTBE

KpuBble 1 OBEpXHOCTU BTOPOTro nopsiaka. JInHeiHbIe onepaTopsl

OyHKIMK JEHCTBUTENHLHON MEPEMEHHOMN, MX 0000IIEHNS 1 CBOHCTBA.
Brruncnenue npeaenoB ¢ UCIOJIb30BaHUEM HEMPEPHIBHOCTH, CBOUCTB 0.M. U 0.0.
PackpbITre HeonpenenéHHOCTEH ¢ UCTIOIb30BaHHEM YKBUBATICHTHBIX 0.M.
PackpsiTue HeonpeaenéHHOCTe 0ECKOHEUHOCTh MUHYC O€CKOHEYHOCTh M OJUH B CTETICHHU
O6eckoHeyHOCTh. Vcnonbp30BaHne S5KBUBAJICHTHBIX OECKOHEUHO OOJIBIIHX.

. CpaBHenue 6.M. 1 6.0. MccnenoBanue Ha HEPEPHIBHOCTD

. Honsarue nudpdepenuupyemoii pynkiun u npousBogHor. Texnuka auddepeHurpoBaHus
. [puémer nuddepenumpopanus. [loBropHoe nuddepeHpoBanme

. [IpunoxeHus nponu3BOIHBIX

. aTerpupoBanue npeodpazoBaHUEM HOBIHTETPATIHLHOTO BHIPAKEHHS

. MeToabl MHTETpUPOBAHUS

. aTerpupoBanue panroHaIbHBIX 1pooei

OcHOBHEIC PAUOHATIU3UPYIOIIUC MMTOACTAHOBKHU

ceMecTp

Onpenen€HHbI UHTErpajl

IIpunoxeHus onpenesEHHOro HHTerpaa

JIBOMHOM MHTETpaI U €ro NPUIIOKECHUS

TpolHOM UHTErpall U €ro NPUIOKEHUS

KpuBosIMHENHBINM HHTETpal U €r0 NPUI0KEHUS

I1oBEpXHOCTHBIN UHTETPAJl U €70 IPUIOKECHUS

DneMEHTBI TEOPUH 1OJIS

Psanpl ¢ BemiecTBeHHbIMU wieHaMHu. [Ipu3Haku cxoquMoctu

Hecob6cTBenHbiit nHTErpail. MIHTerpaibHblid IpU3HAK CXOAUMOCTH YHCIOBOTO psia
@yHKUMOHAIBHBIE psAfbl. CXOIUMOCTh CTENIEHHOIO PsAa.

. OObIKHOBeHHBIE qU(epeHIraIbHbIe YpaBHEHH 1-ro mopsaka

. OObIKHOBeHHBIE qU(epeHIraIbHbIe YpaBHEHHS N-T0 MOpsaAKa

. Jluneiinble nuddepeHnanbHble ypaBHEHNS BBICIINX MOPSIKOB

. Cucremsl InHEHHBIX AU} epeHInanbHbIX YpaBHEHUH B HOPMaIbHOM hopme

. UccnenoBanue pemeHust cucteMbl qudGepeHIaIbHbIX ypaBHEHUN Ha YCTOHUNBOCTD

. [IpunoxxeHus 4MCIOBBIX M CTENEHHBIX PAOB I NPUOIMKEHHBIX BHIYUCICHUI

. Kombunatopuka. Teopus BeposiTHOCTel. CitydaliHble BEJIMYUHBL.

. DIEeMEeHTHl CTAaTUCTHYECKUX HuccienoBaHuii. O6paboTka W mnpeacTaBiIeHUE HAHHBIX

AKCIIEPUMEHT
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KommiekcHble uncna

@OyHKIMHA KOMIUIEKCHOTO ITEPEMEHHOT0

HNuTterpupoBanne QpyHKIUH KOMIJIEKCHOTO MIEPEMEHHOTO
CgoiicTBa ()YHKIMI KOMIUIEKCHOTO IEPEMEHHOTO

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

[IprMeHeHre BbIUETOB /IJIs1 BEIYMCIICHUS HHTETPAJIOB

[Tomyuenue nzoo6pakeHMi

[TocTpoenue n300pakeHUI J1s1 KyCOYHO-TUHEHHBIX (DYHKITHI
HuddepennrpoBanre U HHTETPUPOBAHUE U300paKCHUI

. BoccranoBnenue opurunana rno ApoOHO-paMoHaIbHOMY H300pakeHUI0
. BoccraHoBieHne opuruHanga 1no uU300pakKEHHUIO C MCIOJIb30BAHUEM CBEPTKU U TEOPEMBI

3arnas/ibIBaHus
N306paxeHus 1151 HHTETPajJoB ¢ IEPEMEHHBIM MPEENIOM U MPOU3BOIHBIX
OrnepaTopHbIit MeTON perieHus g depeHInaIbHbIX YPaBHEHUN U UX CUCTEM
Hcnonw3zoBanue npeodpazoanus Jlammaca 1yist MOIETUPOBAHUS DJICKTPUUECKHUX HIETICH
Psiner u mpeo6pazoBanus Oypne

["apmoHMYecKkuii aHau3 U CUHTE3 CUTHaja

YacToTHbIE M BpEMEHHBIE XapaKTEPUCTUKU CUCTEMbI aBTOMAaTUYECKOTO YIIPABICHUS

9.1.4. Tembl 1a00paTOPHBIX padOT

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

ypaBHeHMsl. Panr maTpunbl. OnpeneseHHble CUCTEMBI JINHEHHBIX ypaBHeHUH. HeonpeaeneHHpix
CUCTEMBI JIMHEVHBIX YPaBHCHUM.

. denenue orpe3ka B JaHHOM OTHoUIeHHH. Pa3noskenue BeKTopoB 1o 0asucy. [Ipoekius Ha ocb,

KOOP/AMHATHI BEKTOPOB. JIMHEHHbIE ONepaluy HaJl BEKTOpaMH B KOOpAMHATHOU opme. Moynb
U HaIpaBJISIONIME KOCHHYCHl BEKTOpA; UX BbIpAXKEHHE uepe3 KoopAuHaThl. CkanspHoOe
IIPOU3BEACHUE BEKTOPOB. BekTopHOE npousBeneHue BEKTOpoB. CMEMIaHHOE NMPOU3BEICHHUE
Tpex BeKTOpoB. COOCTBEHHBIEC 3HAUEHUS U COOCTBEHHbIE BEKTOPHI MAaTPHUIIBL.

YpaBHEHUS NpsIMOM Ha INIOCKOCTH. YpaBHEHHE IUIOCKOCTU. YpaBHEHHsA INPAMOU B
npoctpancTse. Kpusbie Broporo nopsaka. IIpuBenenne ypaBHeHNH KpUBBIX BTOPOIO MOPsIIKa K
KaHOHHMYECKOMY BUy. [IoBepxHOCTH BTOpOTO nopsAaka. [loBepxHOCTH BpalleHHUs.

[Ipenen ¢pyHKIMU: TOHATHE, ONPEACTICHHE MTpeaesia. 3aMmedaTeNbHble peaesbl. HenpepblBHOCT
¢ysakiun. CpaBHeHHE OECKOHEYHO MaJIbIX U OECKOHEUHO OONbIINX (DYHKITUH.

. duddepenuupoBanue QyHKIHI CKamsgpHOTO apryMeHTa. [Ipon3BoaHbIe BBICIIUX MOPSAKOB

byHknuii ckaxsproro aprymenta. JuddepenuupoBanue (GyHKUUH, 3aTaHHBIX
napametpudecku. [uddepennupoBanne (yHKuui, 3agaHHbIX HesaBHO. [luddepenmuman
¢byukumu. Auddepenuanst Beiciux nopsakos. [Ipasuno Jlonurans. Uccnenosanue GpyHKiumit
C TIOMOUIBIO MPOU3BOIHBIX.

. Meron monBeaenus noja 3Hak nuddepennuana. Meton 3aMeHBl mepeMeHHOU. Meton

MHTETPUPOBAHUS TO dacTsAM. HHTerpupoBaHHMe TPUTOHOMETPUUECKUX (YHKIIUM.
WuTerpupoBanue QyHKIUH, COAEpKAIMX KBAaIpaTHBIN TpexuieH. MHTerpupoBanue IpoOHO-
palMOHATBHBIX (DYHKIIMH.

. ®opmyna Herorona-JleiiOnuna. MaTEerpupoBanre mo 4acTsM B ONpPEACIICHHOM HHTErpale.

3aMeHa nepeMeHoM B orpeenieHHoM uHTerpane. [IpulnmkeHHoe BEIUMCICHNE ONPEAEICHHOTO
uHTerpana. [Ipunoxenuss onpeaeneHHoro uarerpana. HecoOCTBEeHHBIE MHTETpaIbl MEPBOTO
pona. HecoGcTBeHHBIE MHTETpANIbI BTOPOTO POJA.

CBeneHue ABOMHBIX MHTETPalOB K INOBTOPHBIM. BbluncieHne TpOMHBIX MHTErPaJIOB. 3aMEHa
IIEPEMEHHBIX B KPAaTHBIX MHTErpasax. BelUMCIeHNEe UHTETPAJIOB B MOJISIPHBIX KOOpAUHATAX.
Cdepuueckast v UITUHAPHYECKAS CUCTEMBI KOOpAUHAT. [IpritoskeHus! KpaTHBIX HHTETPAJIOB.
KpuBonuneiinsle unterpansl I-pona u llpoxna. [loBepxnocTHble nHTErpans I-poaa u Il-poxa.
[IpunoxeHust KpUBOJIMHENHOTO ¥ TOBEPXHOCTHOIO UHTErpasoB. LIMpKyIAnys BEKTOPHOTO OIS
BJIOJIb KPHUBOM.

AOGCOJIIOTHO M YCIIOBHO cxoasiuecs psiabl. [Ipu3Haku cXOIUMOCTH 3HAKOIOJOKHUTEIbHBIX
psanoB. CXOIMMOCTh 3HAKONEepeMeHHBIX psaoB. Ilpusnak JleitOHuma. Apudpmerudyeckue
onepauuu ¢ psgamMu. CymmupoBaHue psaaoB. OCTaToK psiia U €ro OLCHKA.
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11. PaBHOMepHast cXOAUMOCTh (YHKITHOHATHHOTO psisia. CTEIeHHBIC PsIIbl: TTOHATHE, CXOIUMOCTb.
Pasnosxenue sneMeHTapHbIX QYHKIUN B CTETICHHBIE PAIbL.

12. YpaBHeHUs ¢ pa3AeisOMUMMUCS NepeMeHHbIMU. OAHOpOIHbIE ypaBHEHUs. JIuHElWHBIE
ypaBHEHHs IEpBOTro nopsaka. Y paBHeHus bepuyninn. YpaBHeHus B noiaHbix quddepennuanax.
VYpaBHeHUs BBICIIMX MOPAAKOB. CUCTEMBI TUHEUHBIX YPABHEHHUIA.

13. O6paboTka pe3ynabTAaTOB CTATUCTHYECKUX HaOMroneHUN. UHCIOBBIE XapaKTEPUCTUKHU
CTAaTUCTUYECKOTO pacrpezesnenus. ToueyHble OlleHKH MapaMeTpoB pacnpezenenus. [Iposepka
TUIOTE3bl 0 HOPMAIBHOM paclpeeIeHUH IreHepalbHO COBOKYMHOCTH. IHTepBaibHbIE OLIEHKU
MapaMeTpOB HOPMAJIBHO PACHPEACIICHHON CIIy4YailHOW BETUYUHBI.

14. JleticTBus HaJ KOMIUJIEKCHBIMH YHCJIaMH B anreOpamdyeckoi ¢dopme. JledicTBusS Han
KOMIIJIEKCHBIMHM 4YHCJIaMU B TpHUroHomeTpudyeckoil ¢opme. IlokaszatenbHas ¢dopma
KOMILIEKCHOTO 4Hcia. [leficTBUS HaJ KOMIUIEKCHBIMU BEKTOpaMu B anreOpamdeckoi (opme.
[IpeacraBieHrne KOMIIJIEKCHBIX BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3uce. BripakeHnue
orepanuil HaJl KOMIUIEKCHBIMH BEKTOpaMH 4Yepe3 UX KOMIIOHEHTHI.

15. IIpegen mocnenoBaTEeNbHOCTH KOMIUJICKCHBIX uwmcel. [Ipenen n HenmpepblBHOCTh (DYHKIIUH
KOMIUIEKCHOTO nepemMeHHoro. JuddepenunpoBanne GyHKIIUH KOMIIJIEKCHOTO TIEPEMEHHOTO.
WuTerpupoBanue GyHKIIMN KOMILIEKCHOTO TIEPEMEHHOTO.

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

17. [IpeoOpazoBanue Mennuna. IIpeoOpasoBanue Dypwe. I[IpeobpazoBanue Panona.
[IpeoOpazoBanue Jlamnaca. [TocTpoeHne n300pakeHUM JI1 KyCOYHO-JTUHEHHBIX (YHKIIHH.
HuddepennmpoBanue u MHTETpUPOBaHNE M300pakeHnil. M300pakeHus JIsT UHTETPajoB C
MEPEMEHHBIM MPEENIOM U MPOU3BOIHBIX.

18. IIpeoOpazoBanune dypoe. [IpeacraBnenue PyHknuu uHTEerpasiom dypee. YacToTHBIE H
BpEMEHHbBIE XapaKTEPUCTUKH CUCTEMbl aBTOMAaTHUECKOI0 yrpaBieHus. ['apMoHndeckuii ananus
Y CUHTE3 CUTHAJA.

19. Pemenne nuHeitHbIx auddepeHnnaibHbIX YPAaBHEHUH C MOCTOSHHBIMU KO3 (PUITMEHTAMH.
Pemenne wmHTETpalibHBIX ypaBHeHHU. Mcmonb3oBanue mpeobOpasoBanus Jlammaca s
MOJIETTUPOBAHUS DJIEKTPUUECKUX IIETICH.

9.2. MeToan4yeckne peKOMeH AU

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

Hauatp n3ydeHne MTUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecnedyenus. CamocrosTenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCHUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOANMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe 0OIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JTUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NTOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

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

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCIUILUINHE.
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9.3. TpeGoBaHUs K OLIEHOYHBIM MaTePHUAJIaM JJIsl JIUL ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU

310pOBbHA U HHBAJIMA0OB

I[J'IFI JUIl € OrpaHUYCHHBIMU BO3MOXKHOCTAMH 3O0POBbA W HHBAJIHUAOB HNPECAYCMOTPCHBI
JAOMOJHUTECIBHBIC OLCHOYHBIC MAaTCpHaJibl, IICPCUYCHb KOTOPBIX YKa3aH B Ta6.]'II/II_IC 9.2.

Ta6JII/II_Ia 9.2 — HOHOJ’IHI/ITGHBHHG MaTcpuajglbl OOCHUBAHUA AJIA JIUI C OI'pPaHHYCHHBIMHU
BO3MOXHOCTAMHA 3J0POBbIA WM MHBAJIMIOB

Kareropuu oGyuarommxcs

Buapl 4OMOIHUTENBHBIX OLEHOYHBIX
MaTepHuaioB

@DopMBI KOHTPOJISL ¥ OLICHKH
pe3yIbTAaTOB OOYUCHHS

C HapyLeHUsAMH cltyXa

TecTbl, NMCbMEHHbBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE pabOThI

[IpenmyniecTBEHHO MUCHbMEHHAs
poBepKa

C HapylIeHUSIMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[IpeuMy1ieCTBEHHO yCTHAs
IIpOBepKa (MHANBUYAJIBHO)

C HapyleHUsIMHA OTIOPHO-
JIBUTATEJILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJIbHBIE Pa0OThI, MUCHMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JUCTAaHIIMOHHBIMU METOJIaMU

C OrpaHUYCHUSAMHU 110
O6H.[€MCI[I/II_[I/IHCKI/IM
IIOKa3aHUusAM

TecTbl, NMCbMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE PaOOTHI,
YCTHBIE OTBETHI

[TpenmyiecTBEHHO MPOBEpKa
METOJIaMH, OIIPEIEISFOIIMMHUCS
UCXOJIs U3 COCTOSIHUS
oOyuarormierocss Ha MOMEHT
IIPOBEPKU

9.4. MeToanuecKue peKOMeHAAIUH 10 OIeHOYHBIM MaTepHaiaM JIJIs JTUI[ ¢ OTPAaHUYEeHHbIMH

BO3MOKHOCTSAMH 310POBbA U HHBAJIUIO0B

Jis mun ¢ OrpaHUYEHHBIMHA BO3MOXKHOCTSIMU 3J0POBbS M MHBAJIUAOB IMPENYCMATPUBAETCS
noctymnHasi popma npeaoCcTaBICHHS 3a/1aHUi OLIEHOYHBIX CPEJICTB, & UMEHHO:

— B I1e4aTHOM (hopme;

— B [1I€YaTHOH (hopMe C yBETUUEHHBIM IIPUPTOM;

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHUS aCCUCTCHTOM 3aJaHHs BCIyX;

— MpeI0CTaBJICHNE 3aJaHUS C UCIIOJIB30BAHUEM CYPIOTIEPEBOA.

JIuam ¢ orpaHMYeHHBIMH BO3MOXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEJIMYHMBACTCS BPEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. /[ Takux oOyuaromuxcs mpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBlICHUs] OTBETOB HA 33aJJaHUs, & UMEHHO:

— MUCHbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIB30BAHNUEM YCIIYT ACCUCTEHTA;

— Mpe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa ouneHUBAHUS PE3yIbTATOB OOYyUEHHUS JHUIL C OIPAaHUYCHHBIMHU BO3MOXXHOCTSMH
310pOBbsI U MHBAIUIOB 10 JAUCLUILIMHE MPEIyCMaTPUBAET MpeAoCcTaBleHne HHpopManuu B popmax,
aIalITUPOBAHHBIX K OTPAaHUUYEHUSIM UX 3/I0POBbsI U BOCIIPUATHUS HHPOPMALIUH:

J1s iun ¢ HapylIeHUsIMU 3PeHM:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

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

Jns Iun ¢ HapyLIeHHsIMU ciIyXxa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

I[.]'IH JIMIl ¢ HAPYIICHUAMHU OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

HpI/I H€06XOIII/IMOCTI/I AJId JIAL € OTPaAHUYCHHBIMU BO3MOXHOCTAMU 3O0POBbA U MHBAJIIUIOB
nponcaypa ouCHUBAaHUSA PE3YJIbTATOB 06y‘-I€HI/I51 MOKCT MPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.
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