MUWHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH POCCUIICKOM ®EJIEPAITAN
T'ocynapcTBeHHOE 00pa30BaTelIbHOE YUPEKICHUE BICIIEr0 00pa3oBaHust

«TOMCKUI TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJIEHUS U PAJTMODJIEKTPOHUK»
(TYCYP)

YrBepikaalo:

F‘{j W TUSUR IIpopexTop no yuedHoii pagore
UNIVERSITY ILE.Tposin

JosyrasT NOANHCaE ANEETROHMOA NOANHCED

Ceprugamar; 1obcfala-5tat-4f48-aef0-5584d2fd4E820
PABOYAS TIPOTPAMMA YUYEBHOW JUCHOUTIIMHBI

MATEMATHKA
YpoBeHb OCHOBHO# 00pa30BaTeIbHON MPOTPAaMMEI  OaKallaBpuaT
Hanpasnenue(s) moarotoku (cnenuanbHoctsh) 27.03.04 «VnpaBiieHHE B TEXHUUCCKUX CUCTEMAaX)
IIpodwis  "YmpaBieHue B pOOOTOTEXHUICCKHUX CUCTEMAX "
®opma 00ydeHUsT OYHas
dakynbrer DPBC (pakynbTeT BHIUUCIUTEIBHBIX CUCTEM)
Kadenapa KCVII (KoMmbroTepHBIC CHCTEMBI B YIIPABICHHH U MIPOCKTHPOBAHHH )
Kype 1,2 Cemectp 1,2,3

VYueOHblii rtad Habopa 2017T. ¥ mocneayronuxX JeT

Pacmipenenenue pabo4ero BpeMeHH:

— N e <t ') © ~ o =
; e |le|lele|ele|e|lele| B
Ne Buns! yueOHOM paboTHI 3 3 3 3 3 3 3 S 5 B
s |2 |2 |5 |5 |2 |2 |5 |2 | &
@] O O @] @] @] @] @] [Sa]
1. | Jlexumn 26 22 26 74 | dacoB
2. | JlaboparopHbie paboOThI 4acoB
3. | IpakTu4eckue 3aHATHS 46 50 46 142 | gacor
4. | Kypcosoii mpoekt/padora (KPC) (ayauropnas) 4acoB
5. | Bcero aynutopHBIX 3aHATHI (Cymma 1-4) | 72 12 12 216 | gacos
6. U3 Hux B uHTepakTHBHOM Ghopme | 20 20 20 60 | gacos
7. | CamocrositenpHas padora cryaeHToB (CPC) 72 72 | 108 252 | gacoB
8. | Bcero (6e3 sx3ameHa) (Cymva5,7) | 144 | 144 | 180 468 | gacoB
9. | Camocrt. paboTa Ha MOJITOTOBKY, cjady 3K3aMeHa 36 36 36 108 | yacos
10] O6mas Tpya0eMKOCTh (Cymma 8,9) | 180 | 180 | 216 576 | gacos
(B 3a4eTHBIX €IUHUIAX) | 5 5 6 16 | 3ET
3aueT HE MPeayCMOTPEHO Hdud. 3ager He MpeayCMOTPEHO
Ok3amen 1, 2, 3 cemectp
Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokost Ne 291 ot « 21 » 4 2017 1|

Jluer corsracoBanui

Pabouast mporpamMma cocrasiieHa ¢ yuerom TpedoBanuii denepanbHoro ['ocyaapcTBEHHOTO
oOpa3zoBaTensHOT0 cTanaapra Beiciiero oopasoanus (PI'OC BO) mo HanpaBIeHUIO TOATOTOBKA
(cnermanpHOCTH) 27.03.04 «YmpaBieHHEe B TEXHUYECKUX CUCTEMaxy, yrBepkaeHHoro 20.10.2015r.
Nell171

paccMoTpeHa U yTBep:kaeHa Ha 3acenanuu kadenpsr 21.04.2017r. mporokom Ne 291

Pazpaborunk cT. nmpenogaBatens Kadeapsl MaremaTuku Pomarikuii 5.M.

3aBeayronuit kadeapoit MatemaTuku Marasunnukosa A. JI.

Pabouas mporpamma coryacoBana ¢ (pakynbTeToM, MpoGUINPYIOLIEH U BRIITyCKaroIei kadenpamu
HaIpaBJIEHUs TOJITOTOBKH (CIEUaIbHOCTH).

Jexan Koznora JI.A

3aB. npodunupyromieit

kadeapoit ypeirus FO.U.

3aB. BhIMyCKaromen

kadeapon [Iypsirun FO.1.
DKCHepThl:

npodeccop kadenps

Marematuku Enbrios A.A.

JouenT xadeapsl
KCVII 31036K0B B.M.
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1. HeJII/[ H 3aJa9i JUCHUIUIMHBI: HCJIBI0 KypCa MAaTEMaTHKHU ABJISCTCA H3YYCHHUC OCHOBHBIX
MaAaTEMATHYCCKHUX HOHSITI/II\/'I, HUX B3aMMOCBA3U U PAa3BUTHA, 4 TAKKC OTBCYHAOIIHNX MM MCTOIAOB pvaéTa,
HCIIOJIB3YEMBIX IJId aHAJIW3a, MOJACIHNPOBAHUA W PCHICHUA HNPHUKIAAHBIX WMHXXCHCPHBIX 3aaad. B 3aJadu
Kypca BBICIIIEH MAaTEMaTHUKHU BXOIAT: Pa3BUTUC AJITOPUTMHUUCCKOTO U JIOTHYCCKOI'O MBIINIJICHUA CTYACHTOB,
OBJIAACHHUC MCETOJaMH HCCICIOBAHHA W PCIICHHA MAaTeMaTH4YCCKHUX 3adad, BBIpa6OTKa Y CTYACHTOB
YMCHHUA CaMOCTOATCIBHO PpaclivupsATb CBOHM MATCMATHUYCCKUC 3HAHHA W IIPOBOIUTH MaTeMaTUUYCCKUM
AHAJIN3 MIPUKIAAHBIX NMHXKXCHCPHBIX 3a1a4.

2. Mecto nucuuiuidabl B cTpykrype OIIOII: maTtemaTnka OTHOCHTCS K 0a30BOM 4YacTH IUCIMILIAH
b1.b.5. lng u3ydyeHuss Kypca MareMaTUKH HEOOXOIUMO TBEpAOE 3HAHUE CTyACHTaMu 0a30BOTrO Kypca
MaTEeMaTHKU cpeAHel mikoiibl. Martemaruka sBisercs ¢yHIameHTOM oOpa3oBaHus OakanaBpa. OHa
IIpU3BaHa J1aTh CTyJIEHTaM MaTeMaTUYECKUH amnmapaT, KOTOpbIM OyAeT MCIOJb30BaThCs B JaJIbHEUIIEM
IpU W3YYEHUU JUCUUIUIMH OOILIETEOPETUYECKOTO U 6azoBbix 1UKIOB «Dusukay, «lIpuknaanas
MexaHukay, «Teopus BeposTHOCTEN», «TeopHs aBTOMAaTHYECKOTO yIpaBieHUs», «MareMarndeckue
OCHOBBI TEOPUHU CHUCTEMY», «DJIEKTPOTEXHUKA M JJIEKTPOHHMKA», a TAKXKE IPU H3YyYECHUU JHUCLUILINH
poeCCHOHATFHOTO IIMKJIA M HAyYHO-UCCIIEI0BATENBCKOM padoTe.

3. Tpe6oBaHus K pe3yJibTATaAaM OCBOEHUS THCUMILIMHBI:

NPOLIECC N3YUYCHNUS TUCIUIUIMHBI HalpaBiieH Ha GOPMHUPOBAHHE CIECAYIOIINX KOMIICTECHIIHHI:

OIIK-1. CnocoOHOCTh MPEACTABIATh AJEKBAaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHHUN HAyYHYIO KapTHHY
MHpa Ha OCHOBE 3HAaHHI OCHOBHBIX MOJI0)KEHHIA, 3aKOHOB M METO/I0B €CTECTBCHHBIX HAYK M MATEMAaTHKH.

OIIK-2. CrnocoOHOCTb BBISBIATh €CTECTBEHHOHAYYHYIO CYIIHOCTb MpoOJieM, BO3ZHHUKAIOIIUX B XOJe
npoeCCHOHATPHON ~AEATENbHOCTH, WPHUBJIEKATh Ui WX pEIIeHUS COOTBETCTBYIONIMHA (pu3HKO-
MaTEeMaTUYECKUN anmnapar.

OK-6. CnocoOHOCTh paboTaTh B KOJUIEKTHUBE TOJEPAHTHO BOCHPUHUMATH COLIMANIbHBIE, THUYECKHUE,
KOH(ECCHOHATILHBIE U KYJIbTYpPHBIE Pa3IHyIusl.

B pe3ynprare n3ydeHus AUCLHUIUIMHBI CTYIEHT JJOJIKEH:
3HATD:
OCHOBHBIE MOJIOKEHUSI, 3aKOHBI K METO/Ibl MATE€MaTHUKH, COOTBETCTBYIOIINI MaTeMaTHYeCKHil arnmapar.

OCHOBBI AHAIUTUYECKOMN AESATEIBHOCTH B KOJUIEKTUBE IIPHU PEUICHUN MaTeMaTUYeCKuX 3aaad.

YMeTh:

MIPUMEHATHh OCHOBHBIE TIOJIOXKEHH S, 3aKOHBI M METO/Ibl MAaTEMAaTUKH, COOTBETCTBYIOIIUN MaTreMaTuyeCcKui
ammapar Jisl peIIeHUs TUTIOBBIX 33134, /U OCBOCHUS APYTHX AUCIUILIUH, IPETYCMOTPEHHBIX YI€OHBIM
IUTAHOM, U pelieHus TpodeCcCHOHANBHBIX 33a/ad. PaboTarh B KOJJIEKTUBE HAJl pEIICHHEM MaTeMaTu4ye CKUX
3anau. [lonp3oBarbes mpu HEOOXOIUMOCTH MaTeMAaTHYECKON JIUTEPATypPO.

Baajaers:

OCHOBHBIMM METOJAaMU  pEUICHUsI MAaTeMaTHYeCKUX  3a]ady, COOTBETCTBYIOIIMM  MAaTeMaTH4YECKUM
anmapatoM. HaBplkamMu aHAIMUTHYECKOW NEATETLHOCTH B KOJUIEKTHBE TPH PEUICHUH MaTEMaTUYECKHUX
3ajad.

CornacoeaHa Ha noptane N2 19603



4. O0beM AUCHMILINHBI M BUABI Y4eOHOH padoThl
OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABJISIET 16 3a4eTHBIX CAMHMUII.

Bun yaeOHO# paboThI Bcero CemecTpbl
4acoB 1 2 3
AyauTopHbIe 3aHATHS (BCEro) 216 72 72 72
B tom uncine:

Jlexun 74 26 22 26
Jlabopartopusie padotsr (JIP)
ITpaktuyeckue 3ansatus (I13) 142 46 50 46
Cemunaps! (C)
Komnoksuymsr (K)
KypcoBoii mpoekt/(pabora) (aynuropHas

Harpyska)

Jlpyeue euovl ayoumopnoii pabomol

KonrtposnbHbie paboThI

CamocrosiTesibHas padoTa (Bcero) 252 72 72 | 108

B ToM umncie:

KypcoBoii mpoekT (pabota) (camocrosiTenbHas

pabota)

PacuetHo-rpaduueckune paboThl 38 12 12 14

Pedepar

/pyaue 8udvl camocmosmenvHol pabomoi

W3yueHne TeOpeTHIecKoro MaTepuania, 100 26 30 44

MOJITOTOBKA K MPAKTUYCCKUM 3aHSATHSIM

[ToaroroBka Kk ceMrHapam, KOJUIOKBHYMaM 54 16 14 24

Pemrenue 3anau. [ToaroroBka Kk KOHTPOIBHBIM 60 18 16 26

paboram

Bu nmpoMexXyTO4HOI aTTecTanum - YK3aMeH 108 36 36 36

OO1ast Tpy10EMKOCTh Yac 576 180 | 180 | 216
3auetrnple Enunniel TpymoemMkocTn 16 5 3) 6

A
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5. Conep:kanue TUCHUTITHHBI
5.1. Pa3nesnbl JUCHUILIMHGBI 1 BUABI 3AaHATHHI

. g, =y . I3
o = |SEEE| 2|5k §.2
HanmMeHoBaHMe pa3ziena AUCIUILIHHBL 2|08 K| 2|28 8 o g g
/n 2255 52|88z 575
= O 2= ol m
1 cemecTp
1 | MaTpuiisl, onpeneauTe I, CHCTEMbI 2 4 6 12
JIMHEWHBIX YPABHEHUN
2 | JluneliHble BEKTOPHBIC IPOCTPAHCTBA, 4 4 6 14
JMHEHHBIE OIIEPaTOPBI, IEPEXO] K IPYroMy
0azucy
CoOcTBeHHBIE YKclia U COOCTBEHHBIC BEKTOPHI | 2 4 8 14
3 | TMHEWHOTo omepaTropa, KBaJpaTuyHbIe
(hopmbI
4 | BexropHas anre0Opa 2 4 8 14
5 | AHaTUTHYECKAs TEOMETPHS 2 4 8 14
6 | BBenenue B MaTeMaTUYECKUI aHAIN3 2 4 8 14
7 | Ilpenen u HENPEPBHIBHOCTH (DYHKITHIA. 4 6 10 20
beckoneuHo Mainbie 1 OECKOHEUHO O0JIbIINe
byHKIIUU
8 | duddepennmanproe ucuncienne GyHKIANA 4 8 8 20
OJIHOM MepeMEeHHOU
9 | UccnenoBanue moseneHus QyHKIUH. 2 4 6 12
Hroro 26 46 72 144
2 cemecTp
10 | duddepennmanbroe ucurcieHne GyHKIHMA 2 4 6 12
MHOTHX NEPEMEHHBIX.
11 | Heompenen€HHbIii MHTETPAI | €rO CBOWCTBA. | 4 16 16 36
OnpenenéHHbli HHTETpa, HECOOCTBEHHbBIE
WHTETPAJIBI, IPHIIOKEHHS
12 | KpaTHble HHTETpaIBI 4 6 12 22
13 | KpuBonuHeiiHble, HOBEpXHOCTHBIE 4 6 8 18
WHTETPaJbl. DIIEMEHTHI TEOPHUH TTOJIS
14 | OGbikHOBeHHbIE TU(PepeHIINATbHbIE 8 16 24 48
YpaBHEHHSI
15 | Cucremsl auddepeHnnanbHbIX ypaBHEHUH 2 6 12 20
HTroro 22 50 72 144
3 cemecTp
16 | DnmemeHTHI TeopuH (PYHKIMIH KOMIUIEKCHON 4 8 24 36
IIEPEMEHHOM
17 | duddepeniupoBanne 1 UHTETPUPOBAaHUE 2 4 22 28
(GYHKIIMI KOMIUIEKCHOMN epeMeHHOM
18 | Yucnosele, GyHKIMOHATIBHBIE, CTETIEHHBIE 8 14 26 48
psanel. Psaasl Tennopa, Maknopena u Jlopana
19 | BolueTsl U MX NPUIIOKEHUS 4 6 14 24
20 | Pagp1 @ypwe. MHTETpasB, 3aBUCSIUE OT 4 6 12 22
napamertpa. nTerpan u npeodpasoBanue
Dypee.
21 | OnepanOHHOE UCYHCIICHUE. 4 8 10 22
Hroro 26 46 108 180
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5.2. Conep:xaHue pa3ies0B IMCUUILTAHBI (110 JIEKIUSIM)

Dopmu-
Tpysio- pyeMsble
Ne HanmeHnoBanne KOMIIETEHI]
CogneprxaHne pa3ziesioB E€MKOCTb
n/m pa3znenos (uac.) uu
' (OK,
OIIK)
Cemectp 1

1 | Marpuupl, Martpurs! u neiictBus Hag HUMU. OnpeenuTensb KBaApaTHOU 2 OK-6
OIIPEAEIHUTEIH, MaTpHIbl, CBOWCTBA M BBIYHCICHUE. MUHOD U anredpanyeckoe OIIK-1
JIEHCTBUS C HUMH noronmHeHne. O6paTHast MaTpua. MIUHOpP MaTpHIIBL. OIIK-2

2 | Cucremsl THHEHHBIX Krnaccudukarms cucteM THHEHHBIX anreOpandecKix 4
anreOpanIecKux ypaBHeHuil. Teopema Kponekepa-Kanemnu. Pemenne
YpaBHEHUHU U UX onpenenéHHbIX cucteM MeronoM Kpamepa u meronom I"aycca.
pelieHue. Teopema o 6a3ucHOM MHUHOpE. Pemenne HeonpeaenéHHbIX OK-6

cucteM. OIHOPOIHBIEC CHCTEMBI JINHEHHBIX YpaBHEHUH. OIK-1
Perienue cucteM ypaBHEHUH MaTpUYHBIM CIIOCOOOM. OIIK-2

3 | Jluneiinbie BexTopHble | JIuHeitHbI oneparop u ero Marpuna. [lelcTBus Haz 2 OK-6
MIPOCTPAHCTBA, JIMHENHBIMU OllepaTopaMu. 3aKOH U3MEHEHHS OIlepaTopa Ipu OIIK-1
JHEHHBIE ONepaTophl, | mepexone K HoBomy Oa3ucy. CoOOCTBEHHBIC YHCITA U OIIK-2
KBaipaTHUHbIE (POPMBI | COOCTBEHHBIE BEKTOPHI IMHEHHOTO onepaTopa. KBagpaTnunsie

¢opmel. [IpuBenenne kBaapaTuaHOH (HOPMBI K TJIABHBIM OCSIM.

4 | BekropHnas anre6pa ITonsiTue reomerpuueckoro Bekropa. CkansgpHOe, BEKTOPHOE, 2 OK-6
CMEILIaHHOE NPOU3BEICHUE BEKTOPOB; UX CBOMCTBA U OIIK-1
MpUMEHEHHE. OIIK-2

5 | AHanuTHuecKas YpaBHeHue n1uHuY Ha mockocty. [Ipsamas nuHus Ha 2 OK-6
reoMeTpus IJIOCKOCTH. JINHUM BTOPOTO MOPsIiKA Ha TUIOCKOCTH: OIIK-1

OKPYXHOCTb, dJUIHIIC, TUNiepboa, napadona. [lmockocTs u OIIK-2
npsMasi B mpocTpaHcTBe. II0BepXHOCTH BTOPOTO MOPSIAKA.

6 BBenenue B MHoxecTBa, YHCIOBEIE MHOKeCcTBa UnCIOBEIE 2 OK-6
MaTeMaTU4YeCKUN MOCJIEA0BATEILHOCTH, NPeAeI Nocae10BaTeNbHOCTH, [ToHsTHE OIIK-1
aHamm3 (hyHKIHA ¥ crTOCOOBI 3aJaHus. JIeMeHTapHbIC (PYHKITHH. OIIK-2

Kommnosunwst pyrkiwmii. CinoskHas u o0patHasi QyHKIHH.

7 | lpenen u [penen ¢pynkimu, Teopemsl o npenenax. [lepsiii u BTOpoii 4 OK-6
HEIPEPHIBHOCTh 3amedarenbHble Tpeenbl. OJHOCTOPOHHHE MPeIeIbl. OIIK-1
¢ynkumii. beckoneuno | HempepoiBHocTh QyHKIMHU. Kinaccudukanms Touek paspbiBa. OIIK-2
MaJible ¥ OECKOHEYHO beckoHeuHo Maibie 1 GECKOHEUHO 00JbIINe GYHKIMU U UX
6ospive QyHKIMH CBOICTBA.

8 | HuddepenumansHoe Juddepenunpyemocts pynkuuu. [IpousBoanas u 4 OK-6
ucuncienne QyHkuid | auddepennuan. ['eomeTprHuecKuil 1 MEXaHUYECKHHA CMBICIT OIIK-1
OJTHOU TIepEeMEHHOM npousBogHOU u quddepernnana. OCHOBHas TabIuIa OIIK-2

MIPOM3BOJIHBIX Y OCHOBHBIE MpaBuiIa tuddepeHpoBays.

9 | UccrnenoBanue YcioBus Bo3pacTaHus U YOBIBAaHUS (QYHKIIHHA. DKCTPEMYM. 2 OK-6

noBeJeHUs QyHKIUH HeoOxonuMele 11 TOCTATOYHBIEC YCIOBUS 3KCTPEMYyMa. OIIK-1
Brimykisle BBepX U BHU3 (QYHKITUH, TOYKH ITeperuoa. OIIK-2
AcumnTotsl. [TonHOe nccneioBanye GyHKIMN, TOCTPOSHHE
rpaduka.

10 | Auddepenuuaibaoe YacTHble mpon3BoaHbIe U nud depenuanst. [1omHbrH 2 OK-6
ucuncnenue pynkuumii | quddepennuan. [Iponssoanas mo HamnpasieHuo. [ pagueHT. OIIK-1
MHOTHUX NIEPEMEHHBIX IIponsBoaHbIe U TU(GEepEeHITNATIBI BRICIIAX MTOPSAKOB. OIIK-2

JunddepernrpoBanne HesIBHO 3aJaHHBIX (DYHKITHH.

A
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Cemectp 2

11 | Heonpenenéuusiit [lepBooOpasnas. HeonpeneneHHbli HHTErpall U €ro OK-6
HMHTETPAN U €TO BBIYHCIICHHUE. 3a/1a49H, IPUBOIAIINE K TIOHATHIO OTIPECIIEHHOTO OIlK-1
CBOICTBA. uHTerpana. MaTerpain ¢ nepeMeHHbIM BEPXHUM IIPELETIOM. OIIK-2
OnpenenéHHbIl 1 ®opmyna Herotona-Jleioanma. Brrancienune miomaaei
HECOOCTBEHHBIH TUTOCKUX GUryp, 00BEMOB Tel u ITnH JuHUN. HecoOcTBeHHBIE
WHTETPATIbI. MHTETPAJbI ¢ OECKOHEYHBIMH MPENEIaMy U OT HEOTPaHNIEHHBIX
[Tpunoxenuns (hyHKIHH.

12 | KpaTHble HHTETpAJIBL. JIBOliHO MHTETpaJI, CBOHCTBA, BEIYMCICHHE B IEKAPTOBBIX OK-6

KOOp/AMHATax. 3aMeHa IepEeMEHHBIX B IBOHOM HHTETpale. OIIK-1
SIkoOuaH nepexoja K NOISAPHBIM KoopanHaTaM. TpoiHoi OIIK-2
UHTErpal, CBONCTBa, BeIuUcaeHue. [{unnaapudeckas u

cepryeckasl cucteMa KOOpJIrHaT. 3aMeHa IIepEMEHHBIX B

TpoitHoM uHTerpaiue. Ilpunoxenus.

13 | KpuBonuHeiiHsie u KpuBomnuneiinbsle HHTErpasl MO AJUHE IYTH U KOOPAUHATAM. OK-6
[IOBEPXHOCTHBIE IIoBepXHOCTHBIE UHTErPAJIBI IO MJIOLIAAU IOBEPXHOCTH U IO OIIK-1
HHTETpabl. DJIEMEHTH | KOOpIUHATAM. OIIK-2
TEOPHH TIOJISL. CkanspHOE M BEKTOpHOE Toyisl. PaboTa BEKTOPHOTO MO BAOIb

TuHUH. POTOP, TOTOK, AMBEPTEHINSA BEKTOPHOTO MO,
®opmynsl ['puna, Ctokca u OcTporpajackoro, Ux 3anuch B
TEpMHHAX TEOPHH TIOJIS.

14 | OOBIKHOBCHHEIC OO0t cirydait udpepeHanbHbIX ypaBHEeHHH. 3a1ada OK-6
mddepeHmansHble Komm, obuiee u yactHoe pemenusi. Kinaccudukaims u perieHue OIIK-1
ypaBHeHus. JIuHeiHbIe | ypaBHeHHIi nepBoro nopsaka. Juddepeniuansuble ypaBHEHUS OIIK-2
mddepeHnmansHbie BBICIINX NOPAIKOB. Perenne TMHEHHOTO 0THOPOIHOTO
ypaBHEHHUS. mudhepeHInanIbsHOr0 YpaBHEHHS C MTOCTOSHHBIMU

ko3¢ ¢punuentamu. CTpyKTypa 0OLIETO peleHuUs IMHEHHOTO
HEO/IHOPOAHOTO TU(depeHIHanbHOr0 YpaBHEHUS C
MOCTOSIHHBIMH KO3()(DUIIMEHTAaMHU CO CTICIMAIBHON NTPaBOH
4acThi0. MeTo BapHalliy MTOCTOSHHBIX.

15 | Cucremsl Cucremsl mudQepeHIraIbHbIX YPaBHCHNHN IePBOT0O MOPSIIKA B OK-6
g pepeHIraIbHBIX HOpMalbHOH Qopme. JIMHEHHBIE CHCTEMBI C TOCTOSTHHBIMA OIIK-1
YpaBHEHUM KodppruneHTaMu. DIEMEHTHI TEOPHH YCTONIHBOCTH. OIIK-2

Cemectp 3

16 | DnemeHTHI TEOpHU OcHoBHas Teopema anreOpsl. [IpocTpaHCTBO KOMIUIEKCHBIX OK-6
dbyHKIHH yucell. KomiuiekcHas miuockocTs. Onepanuuu ¢ KOMILIEKCHBIMU OIIK-1
KOMIUIEKCHOU gucnamu. Dopmyna Ditnepa. DneMeHTapHbBIe QYHKIIUN OIIK-2
[epeMeHHOMI KOMIUIEKCHOU nepeMeHHoi. [Ipeaen, HenpepbIBHOCTS,

NpON3BOIHAS (HYHKIIMH KOMIUICKCHOW IIEpeMEHHOM.
Ananurnueckue QyHKIMU M X OCHOBHBIE CBOICTBA.

17 | dudpdepenumpoBanue | [‘eoMeTprUeCKuil CMBICT apryMEHTa U MOAYJIS IPOU3BOTHOM OK-6
Y UHTETpUPOBAHUE aHanmuTHYeckoi pyHkuuu. Ycmous Komm-Pumana. OIIK-1
byHKIMN JuddepenunpoBanue U MHTErpUpOBaHue QYHKIIMH OIIK-2
KOMIUIEKCHOM KOMIUIEKCHOU NIEPEMEHHOM
TIepEMEHHOMN

18 | Ywucrossie, Uucnossie psiibl. CXOAUMOCTH B CyMMa YHCIIOBOTO PsiJia. OK-6
(bYyHKIMOHABHbIE, Heob6xoaumoe ycnoBue cxonumoctu. [Ipu3Haku abconroTHOM OIIK-1
CTETICHHBIE PSI/bIL. CXOJMMOCTH: cpaBHeHus, anambOepa, Komiu, nHTErpagbHbIN, OIIK-2
Psnpr Telinopa u Jupuxie. 3HakouYepeAyIOMIHECs PsIbl, Mpu3HaK JIeHOHMIA.

Jlopana OyHKUMOHAIBHBIE PsI/IbI, 001aCTh cXoquMOocTH. CTeTeHHbIE
psnsl. Teopema Abens. PaBHOMepHast CXOMMOCTD CTETICHHBIX
psinoB. Psner Teitnopa u Maknopena. Paznoxxenne GyHKuuii B
cTeneHHble psaabl. [IpuMeHeHne cTeneHHbIX PAIoB.

19 | Beryersl u ux Psn Jlopana, konblo cXoAUMOCTH psiaa JlopaHa. OK-6
HIPUIIOKEHUE W3zonupoBaHHbIe 0COOBIE TOUYKH M UX Kiaccupukanys. Beraera OIIK-1

U UX BblYHCIIEeHUE. TeopeMsl o BbrueTax. Boruncienue OIIK-2

HUHTErpajioB ¢ MIOMOIIBIO BBIYCTOB.
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20 | Unrerpaisl, PaznoxxeHue B psii 10 IPOU3BOJILHOMY 0asucy. OK-6
3aBUCSILHE OT Tpuronomerpuueckuii psix @ypoe. Kommnekcnas gpopma OIIK-1
napaMmerpa. TpuroHoMmerpudeckoro psaga Oypse. Uarerpan Oypse. OIIK-2
T'apmonunueckuit IIpeobpazoBanue @ypre. OcHOBHBIE CBOWCTBA IPEOOpa3OBaHMs
aHanus. Psanpr ypee. Dypse.

Hurerpan u
npeoOpa3oBaHue
Dypse.

21 | OmepannoHHOE IIpeobpazosanue Jlammaca: opurnHam, n300pakxeHue. 4 OK-6

WCUNCIICHHE Ilepenarounas Gpyukius. TeopeMbl THHEHHOCTH, TOJO0MS, OIIK-1
3amasgeiBaHus, cMemeHus. Jnddepennupoanne u OIIK-2
WHTETpUpOBaHHE N300paKeHUH 1 opuruHainoB. CBEPTKa
n300pakeHuii, uaterpan Jroamens. Pemenue
muddepeHInanbHbIX YpaBHEHUH U CUCTEM
JuddepeHInalbHbIX YpaBHEHUI.

5.3. Pazgesbl AMCHUILUIMHBI M MEKIUCIUIUIMHAPHbIE CBSI3H ¢ 00ecneYuBalOMUMH (MPeablLIy IMMU)
U o0ecne4ynBaeMbIMU (MOCJIeTYHOIIHMH) M CHUILIHHAMMA

Ne HaumenoBanue Ne Ne paznenoB gjaHHOM TUCUUILTMHBI U3 Ta0I.5.1, Ais
n/m o0ecreunBaeMbIX KOTOPBIX H606XOI[I/IMO HU3YUCHUC O6CCHC‘II/IB3IOH_II/IX
(mocneayrommx) (mpeapIIynmx) U 00ecieunBaeMbIX (TIOCIIETYFOIIIHX )
MUCLIAIIINH IUCLIAIIIINH
1[2[3[4]5]6[7[8[9]10 [11 [12
Iocaenyromme TUCHUUIIIMHBI
1 dusnka + |+ + | + + |+ | + + + +
2 Hudpopmannonnsie + |+ + +
TEXHOJIOTHHI
3 Teopus + | + + + +
ABTOMATH3MPOBAHHOTO
yIpaBJICHUSI
4 ONeKTPOTEXHHUKA , + + + + + +
9JIEKTPOHHUKA M CXEMOTEXHUKA
5 Teoperuueckasi MeXaHUKa + + |+ + + +
6 Teopus BeposTHOCTEN U + |+ |+
MaTeMAaTHYeCKasl CTaTUCTHKA
7 MOZ[GHHpOBaHI/Ie CHUCTEM + + + + + +
yHOpaBJIeHUS
8 Maremaruueckas JOTUKa 1 + | + + +
TEOpHs aJTOPUTMOB
9 TexHuueckue cpeacTna + + + +
ABTOMATH3AIMU ¥ YIIPABIHEHUS
10 MaremaTtrdeckue OCHOBBI + + |+ + +
TEOPUH CUCTEM

5.4. CooTBeTcTBHE KOMIIETCHINH, (OPMUPYEMBIX IPH U3YYCHUHU AUCHHUILIMHBI, M BU/10B 3aHATHH

Ilepeuenn Bune! 3ansaTHi DOpMBbI KOHTPOJIS
KOMIIETeHITHH J [Ja6 | HOp. | KP/KI | CPC
OK-6, OIIK-1, + + + OTBeT Ha MPaKTUYECKOM 3aHATHHU, ceMuHape. Onpoc Ha
OIIK-2 nexuu. [Iposepka koHcniekTa. KomnokBuym.
KonrponbHas padora. Dk3aMeH.

R
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6. Metoab! 1 (popMBI OPraHu3anuu 00y4eHust

TexH010IMN HHTEPAKTHBHOIO 00y4YeHHs NPH Pa3HbIX (popMax 3aHATHI B Yacax

[paxTnaeckue/ Tpenunr
DopMel Jlexnun
cemmHapckue | Macrep-kimace | CPC (wac) | Bceero
MeTtobt (qac)
SansaTus (9ac) (gac)
ITpe3eHTanuu ¢ UCIIOIB30BAaHUEM
pa3/aTouHBIX MaTepUaJIOB, CIIAN/IOB, 12
MYJIbTUMEIUHHBIE IPE3CHTAINH C 12
MIOCJIEAYIOIINM 00CYKACHHEM
Pabora B xoManze 16 16
«Mo3roBoii mrypm» (aTaka) 6 6
Pabora B rpynmnax 18 18
BeicTyruienne B ponn 00ydaromero
3amaHust HA CaMOCTOSITEIBHYIO paboTy 4 4
TecTnr 4 4
UTOro MHTEPAKTUBHBIX 3aHATHHI 12 48 60
7. JlabopaTOpHBI NPAKTUKYM He NPe1yCMOTPEHO
8. IpakTHYeckue 3aHATHSI (CEMHUHAPBHI)
Ne Ne paznena TemaTnka NpakTHUECKUX 3aHATHH Tpyno- Komne-
/n | OACIUIUIH €MKOCTh Tennuu OK,
HBI U3 (dac.) OIIK
Tabm. 5.1
Cemectp 1

1 1 MaTtpuuibl 1 AeHCTBUS HaJl HUMU. Brruncienue onpenenaureneii 2-ro u OK-6
3-ro mopsakoB. Berancnenue onpexenureneii 0oiree BRICOKHX OIIK-1
nopsiikoB. OTeICKaHHE OOPATHBIX MaTPHII. OIIK-2

2 2 Pemenue onpenenénnepix cucrem Mmerogamu Kpamepa u ['aycca. OK-6
Haxoxnenue panra matpuil. Perienue Heonpenen€HHbIX CUCTEM. OIIK-1
OpxHOpOIHBIE CHCTEMBI IMHEHHBIX ypaBHeHuil. Haxoxnerane OCP. OIIK-2
MatpuuHBbIi cIOCO0 PeICHHs CHCTEM.

3 3 Jluneitnelii onepatop u ero matpuna. Ilepexoa kK HOBOMY 0a3ucy. OK-6
OTpICKaHHE COOCTBEHHBIX YHCET U COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OIIK-1
omeparopa. [IpuBenerne KkBaapaTHIHOH GOPMBI K TITABHBIM OCSIM. OIIK-2

4 4 Onepanuu ¢ TeoMeTpuIecKuMu BekTopamu. CKalsipHOE, BEKTOPHOE, OK-6
CMELIAHHOE NPOU3BEJCHUS U UX IIPUIIOKECHUSL. OIIK-1

OIIK-2

5 5 IIpsimas uHuA Ha mwiockoctu. IlocTpoeHue JIMHUI BTOPOTO MOPSIKA, OK-6
MpUBeJCHNE K KaHOHUYeckoMy Buay. Ilinockocts. [Ipsimas B OIIK-1
npoctpanctse. [lpencrapienre ypaBHEHUS JTMHUM B MOJIIPHOM OIIK-2
crcTeMe KOOp/MHAT.

6 6 MuosxectBa. Haxoxnenue cynpeMmyma 1 HHGUMYyMa MHOXKECTBA. OK-6
[NonsTre Gpynkumy, criocods! 3ananus GyHKun. Kommosunns OIIK-1
¢ynkuid. Cnoxsas 1 oOpaTtHas QyHKIUH. DlleMeHTapHbIe GYHKIUN U OIIK-2
UX TpaduKu.

7 7 YucnoBele TOCIIeI0BATEIBHOCTH, OTHICKaHHE Ipeesna OK-6
MIOCJIE/IOBATENILHOCTH | TIpejiesia (pyHKIMH C TIOMOIIBIO Pa3IMuHbIX OIIK-1
npuémoB. OnHOCcTOpOHHUE Mpeaensl. MccnenoBanue HepepbIBHOCTU OIIK-2
OK-6 OIIK-1 OIIK-2
¢ynkun. Knaccudukarys Touek paspoiBa. beckoHeuHo Mainbie u
OeckoHeuHO Oospive pyHKIMY. BeiieneHue riiaBHON YacTH.
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8 8 JlpousBonnas u quddepenunan. I'eomerpuueckuii 1 MEXaHUIECKUN 8 OK-6
CMBICI ITPOU3BOIHON M anuddepennrana. OCHOBHBIE ITpaBUIIa OIIK-1
muddepenunposanus. AndpdepeHpoBaHue CI0KHBIX QYHKIHH. OIIK-2
[pencraBnenune pyHkuuii B Buae ¢opmyns! Teitnopa 1 MaknopeHa.

TpubnmxEHHOE BEIUUCIICHUE (DYHKITHIA.

9 9 HccnenoBanue GpyHKIMK HA MOHOTOHHOCTH. HeoOxonnumele u 4 OK-6
JIOCTaTOYHBIE YCIOBUS dKCTpeMyMa. OThICKaHne HaHOOJIBIIETO U OIIK-1
HaMMEHBIIIEr0 3Ha4eHHs. BhIMyKible BBEpX U BHU3 (QYHKIINHU, TOYKH OIIK-2
neperuba. Acumnrotsl. [lonHoe nccnenoBanue GpyHKuuii, HocTpoeHne
rpajuka

10 10 Brruncienue yacTHbIX pou3BoaHBIX. [loHbll nuddepenmman. 4 OK-6
[IpousBoaHble 1 AUdQepeHIraIbl BEICIIMX NOpsaKoB. HaxoxneHue OIIK-1
sKcTpeMyMa (yHKINH HECKOJIBKHX MepeMeHHbIX. Hanmenpmee u OIIK-2
HanOoIbIee 3HaYeHU QYHKIMH B oOnacth. JnddepeHnupoanne
HESIBHO 33aHHbIX (QyHKINI

Cemectp 2

11 11 IIpréMbl BEIYUCIICHISI HEOTIPEISIIEHHOTO HHTETPAIA: TIOIBEICHHE IO 16 OK-6
3HaK quddepeHnrata, HHTErPUPOBAHNS IO YacTsIM. HTEerpupoBanue OIIK-1
panmoHaIbHEIX ApoOeil. HTerpupoBaHue TpUTOHOMETPHIECKUX U OIIK-2
HppalUOHAIbHBIX BhIpaXKCHUH. BolunicieHue onpenenéHHbIX
MHTETpaJoB. 3aMeHa IIEPEMEHHBIX B ONPE/ICIEHHOM UHTETpaJle.

Brruncnenue HecoOCTBEHHBIX HHTETPaANIOB 1-ro U 2-T0 poja.
IIpuinoxeHusl.

12 12 JIBOitHOIi MHTETpaI, ero BHIYMCIICHNE B IEKAPTOBBIX KOOPANHATAX. 6 OK-6
3aMeHa NepeMeHHBIX B ABOMHOM HHTerpaie. TpoiiHoil nnTerpai, ero OIIK-1
BBIUHCIICHHE B IEKAPTOBBIX KOOPMHATaX. 3aMeHa IIEPEMEHHOM B OIIK-2
TpoliHOM HuHTerpaie. IIpuioxenus.

13 13 Brruncrienne KpUBOJIMHEHHBIX U IOBEPXHOCTHBIX HHTETPAJIOB 6 OK-6
.DIIEMEHTHI TeOpUH T10J1s. Pab0Ta BEKTOPHOT'O MOJIS BOJb JTHHUU. OIIK-1
[ToTeHumanbHble, COJEHOUAANIbHBIE, TaApMOHUYecKHe nojs. [loTok OIIK-2
BEKTOPHOTO TT0JIs yepe3 noBepxHocTs. Popmyinsl ['puna, CTokca,

Octporpanckoro.

14 14 Pemenne oObIKHOBEHHBIX IH(QepeHINaNIFHBIX YPaBHEHIH IEPBOTO 16 OK-6
MOpSJKA: C Pa3JeISIOIUMUCS NTepeMEHHBIMHU, OTHOPOHBIE, OIIK-1
NMHEHHBIe, ypaBHeHH bepHyutH, B HOMHEIX auddepeHuanax. OIIK-2
Yucnennoe pemenne quddepeHInaIbHbpIX ypaBHEHNH. Y paBHEHHS
BBICIIINX TTOPSAKOB, JOMYCKAIOINe OHMKEeHUE nopsaka. JInHelHble
mudQepeHIraTbHbIe YPaBHEHUS C IOCTOSTHHBIMA K03 QUIIneHTaM .

Merton Ditnepa. MeTton BapHalvy MOCTOSHHBIX.

15 15 Cuctemsl mudQepeHIraIbHbIX YPaBHEHNHN IEPBOr0 MOPSIIKA B 6 OK-6
HOpMaJIbHOM (popme. JIMHEHHBIE CHCTEMBI C TOCTOSTHHBIMU OIIK-1
ko dunnenramu. CesieHHE CUCTEMBI K OTHOMY YPaBHEHHIO. OIIK-2
DJIeMEeHTBI TEOPHH YCTOHYMBOCTH.

Cemectp 3

16 16 Onepaiyy ¢ KOMIUIEKCHBIMH YnciiaMi. YucIoBbIe 8 OK-6
MOCJIEIOBATEILHOCTH Ha KOMITJIEKCHOI mitockoctu. @opmyna Ditnepa. OIIK-1
DneMeHTapHbIe PYHKINN KOMIUIEKCHON TIepeMEHHON. AHATUTUYECKUE OIIK-2
dbyHkMY U nefcTBUs ¢ HUMH. Y cinoBus Komm-Pumana.

Boccranosnenne GyHKIH.

17 17 T'eomeTpuuecknii CMbICI apryMeHTa U MOAYJIsSI IPOU3BOIHOM 4 OK-6
aHanmuTH4yeckoi pyHkuuu. Ycnosus Komu-Pumana. OIIK-1
JuddepenunpoBanue 1 HHTErpUpOBaHUE PYHKINH KOMIIEKCHON OIIK-2
nepeMeHHOH. ["apMoHnyeckne GpyHKINH.

1M0n
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18 18 Yucnoseie psiabl. 'eomerpudeckas mporpeccus, 0000IEHHBIN 14 OK-6
rapMoHH4eckuit paj. [Ipu3zHaku abCOIIOTHON CXOAUMOCTH: OIIK-1
cpaBHenwust, Jlanambepa, Komwm, naTerpansusiid, Jupuxie. OIIK-2
AOCOIIOTHAS U YCJIOBHAS CXOIMMOCTb. 3HAKOUEPELyIOLIHECs PSIIbL,
npusHak JleiiOnuna. Onpenenenne 00JIaCTH CXOAUMOCTH
(YHKIIMOHAJIBHBIX U CTETICHHBIX PsiloB. PaBHOMEpHAst CXOAMMOCTb.

IIpencraBnenne GyHKINI B BHIE CTEICHHBIX psAnoB. Psmer Teitnopa,
MakJiopeHa.

19 19 Hynu ananutrdeckoit pyHkimu. M3omupoBaHHbIe 0COObIE TOUYKH, 6 OK-6
KJIaccu(uKaIs, orpeeieHue THIIa ¢ ToMoIIbio psiaa JlopaHa. OIIK-1
Haxoxnenue BbraeToB. BeluucieHne HHTETPAIOB € MOMOIIBIO BBIYETOB. OIIK-2

20 20 T'apmonmdeckue xonebanms. TpuroHomerpudeckuii psg Oypoe. 6 OK-6
Pasznoxenue B psa @ypre 10 KocuHycaM U cuHycaM. KommiekcHas OIIK-1
tdopma psama @ypee. MaTerpan @ypre. [Ipeodbpazopanue Dypre. OIIK-2
Ilepenarounas GpyHKI.

21 21 [Ipeobpazosanue Jlammaca: TeopemMbl THHEHHOCTH, TOJO0MS, 8 OK-6
3amasasiBaHus, cMemeHus. JnddepeHnpopanre 1 HHTETPUPOBaHHE OIIK-1
n300pakeHuid 1 OpUrHHAIOB. OTBICKAaHHE OPUTHHAIIOB U OIIK-2
n300pakeHNH, penreHne anddepeHraIbHbIX ypaBHeHHA. CBEPTKa
n3o0paxeHni, unrerpan Jroamens. [[pumMeHeHne onepauoHHOTo
VICYHCJICHUSI B DJIEKTPOTEXHHUKE.

9. CamocrosiTesibHasi paboTa
Ne Ne Tematnka caMOCTOSTETHHOM paboTHI Tpyno- Kowmme- KonTpons
m/m | pasmena (Oemanuzayus) €MKOCTh | TCHIIUH BBITIOJTHCHISI
JTUCIIUITI (uac.) OK OIIK paboThI (Ompoc,
HUHBI U3 TECT, IOM. 3aIaHUEC, U
Tabu. 5.1 1)
Cemectp 1

1 1 | Marpuupl u gelictBust Hax HUMU. Beruncienue onpeaenureneit. | 6 OK-6 Omnpoc Ha
OOpatHas Matpuna. PerieHre MaTpu4HbIX ypaBHEHHH. OIIK-1 IIPAKTUYECKUX
CucteMbl TMHEHHBIX anredpanyeckux ypaBHeHHH. V3yuenne OIIK-2 3aHATUSIX.
TEOPETHYECKOTO MaTepuaa, HOAr0TOBKA K MPAKTHIECKIM KonrponbsHas
3aHATHSIM. pabota Nel,2

2 2 | CamocrosTenpHOE U3ydeHue TeM: JIMHelHbIe IPOCTPaHCTBa. 6 OK-6 Omnpoc Ha
ApupmeTrueckue MpocTpaHCTBa. EBKIIMAOBEI THHEHHBIE OIIK-1 MPaKTUYECKUX
MIPOCTPAHCTBA. OIIK-2 3aHATHUSX. 3alIuTa

WHIUBHUYaTEHO
O 3aJIaHusl.

3 3 | Hepexox ot omHOTO 6a3mca K Apyromy. JIuHewHsI oniepatop | 8 OK-6
ero matpuiia. CoOCTBEHHBIE YHCIIa B COOCTBEHHBIE BEKTOPHI OIIK-1
JINHEWHOTrO ornepaTtopa. Peuienue 3aiay mo BceM teMam, OIIK-2
BBINIOJIHEHHE MHMBUIYaJIbHOTO 33/1aHHS.

4 4 | Anrebpa reoMeTpuueckux BeKTOpoB. CKalspHOE, BEKTOPHOE, 8 OK-6 Ompoc Ha
CMeIlIaHHOE ITpou3BeieHus. M3yueHre TeopeTHIecKoro OIIK-1 MPaKTUYECKUX
Marepuana. OIIK-2 3aHITHSIX.
[ToaroroBka K MPakTUUECKHM 3aHATHSIM U K KOHTPOJIILHOM KonrponbHas
paboTe, BHIMOJIHEHNE WHANBHIYAJILHOTO 3aJaHMS. pabota Ne3.

5 5 | Ipsimas nuaMs Ha mWI0CKOCTH. JIMHUKM BTOPOTO NOps/Ka: 8 OK-6 Ompoc Ha
OKPYXKHOCTb, JJUIHIIC, THepOona, napadona. [TmockocTs 1 OIIK-1 MPAKTHYECKHUX
IpsiMast B IIPOCTPAHCTBE. OIIK-2 3aHATHAX.

6 6 | M3yueHue TeOpeTHUECKOTO MaTepraia. MHOKECTBa, YNCIIOBBIE | 8 OK-6 Omnpoc Ha
MHOecTBa. YHCIIOBbIE NIOCJIEI0BATEILHOCTH, TpeIes OIIK-1 MPaKTUYECKUX
MOCJIEZIOBATEILHOCTH, TEOPEMBI O Mpeesie QyHKIIUH. OIIK-2 3aHATHUAX.
[ToBTOpeHue: anemeHTapHble (PYHKINH, TOCTPOECHUE IPadHUKOB. Homaiunee

3aJlaHue.
TecToBslit
KOHTPOJIb.
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7 7 | IlepBblii 1 BTOpOIt 3aMeuaTeNbHbIE MPECIIbl U UX CICICTBUS. 8 OK-6 Omnpoc Ha
HenpepsiBrocts Gpynkunn. Kinaccudukanms Touex paspoisa. OIIK-1 | mpakTuyeckux
BeckoneuHo Maiblie 1 OECKOHEUHO OO0JIbIINE (HYHKIHH. OIIK-2 | 3ansTusx.
Pewrenue 3aga4, NoAroToBKa K KOHTPOJIBHOH pabore. KonrponbHas

pabora Ne4,

8 8 IpousBoanas, nuddepernuan pynkuuu. OcHOBHAs TabnuIa 8 OK-6 Ompoc Ha
npousBogHbIX. Gopmyna Teinopa. [Ipasuino Jlonurans OIIK-1 | mpakTu4yeckux
BBIYHCIICHUS TIPE/ICIIOB. OIIK-2 | 3ansTusx.

TecToBblit
KOHTPOJIb
KonTpoabnas
pabota No5.

9 9 | [lomHoe wmccnenoBanue (GYHKOMH W TOCTpoeHHWE Tpaduka. | 6 OK-6 Omnpoc, 3amuTa
BrinonHeHne MHIMBUYaIbHOTO 3a1aHusl. OIIK-1 | uHAMBUOYaTEHOT

OIIK-2 | o 3amanus

10 10 | M3yyeHne TEOpPETHYECKOTO  MaTephaia, MOATrOTOBKa K | 6 OK-6 Omnpoc Ha
NPaKTU4YECKUM 3aHATUAM. [loHATHE YacTHOM MNPOU3BOIHOM. OIIK-1 | mpakTH4ecKux
[Homusrit nuddepennnan. VccnenoBanme QyHKINN HECKOIBKUX OIIK-2 | 3aHATHIX.
NIepEeMEHHBIX. Homanraee

3aJjaHue.
TecToBbli
KOHTPOJIb.
[MoaroroBka k sk3ameny. Caada sK3ameHa. 36 OueHka Ha
JK3aMeHe

Cemectp 2

11 11 | Heonpenenenuslii uarerpai. Tadiua OCHOBHBIX HHTEIPAJIOB. 16 OK-6 Ompoc Ha
CaoiicTBa nHTerpanoB. [IpaBuia HHTErpUPOBAHUSI. OIIK-1 | mpakTu4eckux
IToaroroBka k KOHTpOJLHOM paboTeNel. BrimonHenue OIIK-2 | 3aHsATHSX.
WMHIUBHUIYaIEHOTO 3aaHUs TecroBbit

OmnpenenéHublii HHTErpan u ero npuioxenus. HecoocTBeHHbIE KOHTPOJIb.

uHTerpaisl. M3ydeHne TeopeTHIeckoro Marepuana, IoAroTOBKa KonrponsHas

K IPaKTHIECKUM 3aHATHAM. Pemenne 3aga4, moaroToBka K paboraNel.

KOHTPOJBHOH padote No2. 3amura
WHIUBHYaJILHOT
0 3aJaHus

12 12 | KparHble HHTETpalbl U UX MPUITOKeHNs. KpuBouHeHbIE 1 12 OK-6 Omnpoc Ha
MIOBEPXHOCTHBIE MHTETpaJbl. V3yueHne TeopeTHaeckoro OIIK-1 | mpakTu4yecknx
Marepuana, peleHue 3aaad. OIIK-2 | 3ansTHSX,

TECTOBBIN
KOHTPOJIb

13 13 | PaboTa BeKTOpHOTO M0JIs BAOJb KpUBOM. [loTeHIIMaIbHBIE 8 OK-6 Ompoc Ha
noJisl. I10Tok BEKTOPHOrO 10JIs 4epe3 NOBEPXHOCTh. DopMyIIbl OIIK-1 | mpakTH4ecKkux
I'puna, Ctokca u Octporpanckoro. Iloaroroska x OIIK-2 | 3ansTusX.
KOJIJIOKBUYMY II0 TEOPHUH TI0JIsA, pEIIeHHE 3ajad. IIpoBepka

JIOMAIITHET o
3aJaHusL.
KomnokBuym

14 14 | duddepenunanbHpie ypaBHEHHs IEPBOTO NMOpsiaKa. YpaBHeHus | 24 OK-6 Pemenne 3anay,
BBICHINX TOPSAKOB, JOIYCKAIOIINE NOHKEHUE MTOPSIIKa. OIIK-1 | moaroroBka
Jluneiinble tuddepeHnuatbHble YpaBHEHHs C TOCTOSHHBIMU OIIK-2 | KOHTpOJLHOI
koa(punrenramu. M3yueHne TeopeTHuecKoro MaTeprana, pabore Ne3.
TIOJITOTOBKA K NMPAKTUYECKUM 3aHATHSM. Penienue 3anay,

MIOJITOTOBKA K KOHTPOJIbHOU pabote. BrimonHenue
WHJIMBHYaJIHOTO 33aHUs
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15 15 | YpaBHeHus BBICHINX HOPSIAKOB, JOITYCKAIONIME HOHMKEHUE 12 OK-6 Omnpoc Ha
nopsiaka. JInnelinsle qudpepeHnnanbHpIe ypaBHEHUS TTOpsiAKa OIIK-1 | mpakTuyeckux
N. Cucremsl JIMHEHHBIX TU(depeHIMaNbHBIX YPaBHEHHH. OIIK-2 | 3ansTHsX.

MOJrOTOBKA K

KOHTPOJILHOI

pabote Ne4.

CocrasneHne

3a7ad.
IToxroToBka k ’x3ameHy. Crada sK3aMeHa. 36 OueHka Ha

9K3aMEHE
Cemectp 3

16 16 | KomIiekcHbIe 9rcia U IeHCTBHUA Ha/l HUMH. 24 OK-6 Omnpoc Ha
ITocnenoBaTenbHOCTH KOMIUIEKCHBIX dncesl. CaMOCTOSATENbHOE OIIK-1 | mpakTu4yeckux
H3y4eHHe TEOPETUYECKOTO MaTepuaa, MoAroTOBKa K OIIK-2 | 3ansrusx. 3ammra
MIPaKTHYECKUM 3aHATHAM. Pelenne 3a1a4, BBINOTHEHUE WHIMBHYaJIbHOT
WHIIMBHYaJIHOTO 3aaHusl. 0 3aJaHuUs.

KonTtponsHas
pabora Nel.

17 17 | duddepenunposanue u uaTerpupoBanue pyHkuuid. Uarerpan | 22 OK-6 Omnpoc Ha
Komm. U3ydyeHne TeopeTudeckoro Matepuana, peieHue 3aaad. OIIK-1 | mpakTu4eckux
IToaroroBka Kk KOHTPOJBHOU paboTe. OIIK-2 | 3aHsATHSX.

18 18 | Yucnoseie psapl. yHkunoHanbHbIe psiabl. Psanbr Telinopa, 26 OK-6 Ompoc Ha
MaknopeHa, npUMEHEHUE CTENEHHbIX psAaoB. 3yueHue OIIK-1 | mpakTu4eckux
TEOPETUUYECKOT0 MaTepuaa, NOJAr0TOBKa K MPAaKTUUYECKUM OIIK-2 | 3ansaTusx. 3amuTa
3aHATHSM, PElICHHE 3a/1a4, BBITIOJIHEHUE WHIIMBHYaIbHOTO WHIMBHYaJIbHOT
3aJ[aHusl, TOATOTOBKA K KOHTPOJIbHOH paboTe. 0 3a1aHus

KonTtponbnas
pabota No2.

19 19 | Hynu ananutudeckoit pyHKun. OcoOble TOUKH, HX 14 OK-6 BricTymnienue Ha
knaccupukanus. Pan Jlopana. HaxoxmneHne BEIYETOB. OIIK-1 | cemmuape. Ompoc
[TpuMmeHeHne BHIYETOB K BBIYHCICHUIO HHTETPAJIOB. OIIK-2 | Ha mpakTHYeCKHX

3aHATHAX.
KonTtponbnas
pabota Ne3.

20 20 | Psamsr u mpeodpazoBanue Oypre. [IpuMeHeHne B cienuansHeix | 12 OK-6 Omnpoc Ha
JTUCHUIIINHAX. OIIK-1 | mpakTH4ecKkux

OIIK-2 | 3ansTHsx.
TecToBblit
KOHTPOJIb.

21 21 | OnepammonHoe ncunciaeHne. V300pakeHre U OpUTHHAT. 10 OK-6 Omnpoc Ha
Tabnuna cooTBETCTBHS OpUTHHANI-N300pakeHne. MHTerpan OIIK-1 | mpakTH4ecKux
Hroamens. [IpumeHeHne B crielUaibHbIX TUCHUILIAHAX. OIIK-2 | 3aHsATHSX.
IToxroToBka Kk KOHTPOJIBHOH paboTe. WNupuBuayanbsHOE

3aJaHUC
[Moaroroka k sk3ameny. Caada sK3aMeHa. 36 OueHka Ha
HK3aMeHe

10. IIpumepHas TeMaTHKAa KypCOBBIX IPOEKTOB (pador)
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11. PeliTuHroBas cucreMa JJisl OLIEHKH yCIIeBAeMOCTH CTYICHTOB

Tadoauna 11.1 banabHbie oneHKH A5 3J1eMeHTOB KOHTPoJst (100 6aioB).

DneMeHThl yuyeOHoW | MakcuMabHBIH MaxkcumManbHblil 6amn | MakcuManbHbli 6amt | Beero 3a
JIeATENbHOCTH 6amr Ha 1-10 KT ¢ 3a epuol Mexny 1-i | 3a mepuos Mexay 2- | ceMecTp

Hayajia cemecTpa u 2-u KT M KT ¢ Hauana

ceMecTpa

ITocemenune 3auaruii | 2 2 2 6
KontpomnsHsie 8 10 7 25
paboTHI
Brmonaenne n 7 8 6 21
3ammra
WHIUBUAYATbHBIX
JIOMaIlIHUX 3aJaHuil
TecroBblii KOHTpONIE | 2 2 2 6
Kommonent 4 4 4 12
CBOEBPEMEHHOCTH
Uroro makcumym 3a | 23 26 21 70
epUos
Cnava sK3ameHa 30
(MakcUMyM)
Hapacraroumm 23 49 70 100
HUTOTOM

Ta6auna 11.2 [lepecuer 6aIoB B OLIEHKHU 32 KOHTPOJIBHBIE TOYKH

Bayisl Ha 1aTy KOHTPOJIBHONW TOUKU OreHka
> 90 % ot MakcuMmanbHO# cymMmbl OayuioB Ha gaty KT 5
Ot 70% 1o 89% oT MakcuManbHOH cymMMBl 6asioB Ha naty KT 4
Ot 60% 10 69% oT MakcuManbHON cymMMBI 6asioB Ha naty KT 3
<60 % ot MakcuMasbHON cyMMBbI 6asutoB Ha aaty KT 2

Tab6anna 11.3 — Ilepecuer cyMMblI 02J1710B B TPAAULIMOHHYI0 M MEKTYHAPOIHYIO OLIEHKY

14

Hrorosas CymMMa 6aJ'IJ'IOB, YYUTBIBACT YCHCIIHO

Onenka (I"OC) CIAHHBIH SK3aMEH Onenka (ECTS)
5 (oTn4HO) (3a4TEHO) 90 - 100 A (0TIHYHO)
85 -89 B (ouenp xopomio)
4 (xopomo) 75 -84 C (xopomo)
(3auTeHo) 20-74
3 (YAOBIETBOPUTENHHO) 65 - 69 D (yrosnersopuren:Ho)
(3a4TeHo) 60 - 64 E (mocpencTBeHHO)

2 (HEYAOBJIETBOPUTEIHHO),
(He 3a4TeHO)

Huxe 60 6aitos

F (HeymoBIeTBOPHUTEIBHO)
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12. Y4eOHO-MeTOAUYECKOE U MH(POPMAIIMOHHOE 0O0ecneyeHne TUCUUNINHBI
12.1. OcHoBHas1 JUTEpaTypa

1. bepman, I'.H. CO0pHUK 3a/1a4 110 KypCy MaTeMaTHYECKOTO aHaIn3a [ DIEeKTPOHHBIN pecypc] :
yaebHoe mocodue. — DnektpoH. aad. — CII6. : Jlanp, 2016. — 492 ¢. — Pexxum nocrymna:
http://e.lanbook.com/books/element.php?pll id=73084

2.bepmant, A.®. Kparkuii kypc maremarnueckoro ananuza. / A.®. bepmant, U.I. Apamanosuy.— CII6.:

Jlanb, 2010. — 736 c. [DnexTponHHslii pecypc]. — Pexum gocryna:

http://e.lanbook.com/book/2660

3.EnpioB A.A. UnTerpansHoe ucuncnenne. Juddepenmansabie ypaBHeHUs : yueOHoe nocodue / A.A.

Ensros, T.A. EnsiioBa ; @enepaabHoe areHTCTBO 1O 00pa3oBaHuI0, TOMCKHI TOCy1apCTBEHHBIN

YHUBEPCUTET CUCTEM YIpaBJICHHs U paguodiekTponuku. - Tomck : TYCVYP, 2007. - 263[1] c.

Ox3emiuisapsl Beero: 100.

4. MarasunnukoB JL.U. Breicmas maremaruka I. [Ipaktukym mo nuHeilHOH anreOpe W aHAIMTUYECKON

reomerpun: YueOHoe mocobue / JLW. MarasunaukoB, A.JI. MarasuHHuKkoBa, MUHHCTEPCTBO

obpazoBanus Poccuiickoii deneparyu, ToMckuii rocy1apcTBEHHBI YHUBEPCUTET CHCTEM YIIPABICHUS U

panuosnekTpoHuku. - Tomck: TYCVYP, 2007. - 162 c. Ixk3eMmiasipbl Bcero: 975k3.

12.2. lonosiHuTEIbHAS JIUTEpPaTypa
1.bubuxos 0. H. Kypc 00bikHOBEeHHBIX U depeHnanbHbIX ypaBHeHHH yueOHoe nocooue. CII6.
Jlanp,2011. — 304 c. [OnexTponHsbli pecypc]. Pexxum nocryna:
http://e.lanbook.com/books/element.php?pll id=1542.

2.ITanTenees, A.B. Teopust pyHKITUI KOMIUIEKCHOTO ITEPEMEHHOTO M ONIEPAIIMOHHOE HCUHCIICHUE B
npumepax u 3anadax/ A.B. [lantenees, A.C. Skumona. CII6. Jlans, 2015. — 448 c. [DneKTpOHHBIH
pecypce]. Pexxum nocryma: http://e.lanbook.com/book/67463.

12.3 Y4yeOHO-MeTOAHYECKHE MOCO0Ous

12.3.1. O6s3arenbHbIe yueOHO-METOANYECKHUE T0CcOo0Us
IpakTuyeckue 3aHATHS MPOBOAATCS MO Y4eOHBIM MOCOOHAM
1.bepman, I'.H. CO0opHUK 33a/1a4 110 KypCy MAaTEeMaTHYECKOTO aHaIM3a. [ DJIEKTPOHHBIN pecypc]| —
OnektpoH. nan. — CII6. : Jlanp, 2016. — 492 ¢. — Pexxum noctyma:
http://e.lanbook.com/book/73084

2. bepmant A.® Kpatkuii kypc matrematudeckoro ananusa / A.® bepmant, U.I' Apamanosuu ,
C-Ilerepoypr U3zn-o: Jlans, 2010. 736¢Tp.
http://e.lanbook.com/books/element.php?pll_id=2660

3. EnprioB A.A. UHTerpanbHoe ucuncienue. Juddepennmansasie ypaBHeHUs | yueOHoe mocodue / A A.
Enbuos, T.A. EnbuioBa ; denepanbHoe areHTCTBO 10 00pa3zoBaHuto, TOMCKUN rocy1apCTBEHHBIN
YHHUBEPCUTET CUCTEM YIIPABJICHUS U paiHoNIeKTpOHUKH. - ToMck : TYCVYP, 2007. - 263[1] c.
Ox3emmusipel Beero:100.
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3aaHus HA KOHTPOJIbHbIE PA00ThI M HHANBHAYAJIbHbIE 32JaHNS MPUBEAEHbI B KAXKI0M U3
CJIeAYIOUIUX y4eOHbIX OCOOHIi:

1. Boromomnoga, E.I1. COopHUK 3a/1a4 ¥ TUTIOBBIX PACUYETOB MO OOIIEMY U CIICIIHAILHBIM Kypcam
BbICIICH MaTeMaTuKu. [ DnekTponnslii pecypc] / E.I1. boromonosa, A.W. bapanenkos, .M.
[Terpymko. — Dnextpon. nan. — CII6. : Jlans, 2015. — 464 c. (PexomennoBaHO ISt
CaMOCTOSITeNILHOUM paboThl) — Pexxkum fnocryma:
http://e.lanbook.com/book/61356

2.Munocues, B.b. COopHUK HHIUBHUIYAJIBHBIX 33JJaHUI TI0 MAaTEMAaTHKE JUIsl TEXHUYECKHUX BBICIITNX
yueOHbIX 3aBeneHuit. Yactp 2. [Dnexrponnsiii pecypc]| / B.b. Munocnes, E.A. Ilymkaps, H.A. bepkos,
H.H. EmuceeBa. — Dnextpon. nan. — CII6. : Jlanp, 2013. — 320 c. (PekoMeH0BaHO 151

CaMOCTOSITENbHON paboThl) — Pexum goctyna:
http://e.lanbook.com/book/32816

12.3.2. YueOHO-MeTOANYECKH e TOCOOHS IJIS JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI

VY4ueOHO-METOIMUECKHE MaTepualbl Uil CaMOCTOSTEIbHON M ayAUTOPHOH paboThl 00yYaromuxcs
M3 4YKClia UHBAJIMIOB NPCIOCTABIIAIOTCA B (I)OpMax, AIAlITUPOBAHHBIX K OI'PAHUYCHUAM HX 3J0POBbSI U
BOCIpUATHS UH(pOpMALUY.
JI1s1 JIMIL ¢ HAPYIIEHUSIMH 3PeHus
- B (hOpMeE 3JIEKTPOHHOTO JOKYMEHTA;
- B IIeYaTHON (OpMe YBEIMUYEHHBIM HIPH(PTOM.
JI1s1 JIMIL ¢ HAPYIIEHHSIMH CJIyXa:
- B (hOpMe DIEKTPOHHOTO JOKYMEHTA;
- B [IEYATHOH (opme.
J1s1 JIMIL ¢ HAPYIIEHHSIMM ONOPHO-IBUTATEJbHOI0 anmnapara:
- B (hOpMeE 3JIEKTPOHHOTO JOKYMEHTA;
— B Ie4aTHOM Gopme.

12.4. ba3bl JaHHBIX, THPOPMALIMOHHO CIIPABOYHbIC H IOUCKOBbIC CHCTEMBbI:

OopasoBarenbHblii Toptan yHuBepcutera (https://edu.tusur.ru), smeKTpOHHBIH KaTajor OWOIHOTEKH
(http//lib.tusur.ru), smextponnas OubmuoTeuHas cucrema «Jlaub» (http://e.lanbook.com) cucrema
nuctannuoHHoro obpasoBanus MOODLE (MeTomudeckue Marepwanbl: TEKCTOBBIC, ayAHO W
BU1€0(aiiIbl, HHIMBHIyaIbHBIC 3aJaHUs1, TECTHI U T.]1.)

CchulkH ¢ caiita Kadeapsl Ha MaTEMaTHIECKUE PECYPCHI U OH-JIAH TPEHAXKEPHI.

13. MaTtepuajibHO-TeXHMYECKOe o0ecrieueHue TUCIUNIHHbI
13.1. O6mmue TpedGoBaHusI K MAaTEPHAIbHO-TEXHHYECKOMY 00ecIedeHHI0 I CIMIIIMHbI
13.1.1. MaTepuajibHO-TeXHHYECKOE o0ecreyeHue /sl JTIeKIIUOHHBIX 3aHATHH

Jlnst mpoBeieHus 3aHATHI JIEKIIMOHHOTO TUTIA, TPYMIIOBBIX M MHIUBHIyaIbHBIX KOHCYJIbTAIUH, TEKYIET0
KOHTPOJISI M MPOMEXYTOUHOM aTTecTalliM HCHOJb3yeTcsl y4yeOHas ayAuTOpUs C KOJIMYECTBOM
MOCaJI0YHbIX MecT He MeHee 90, 00opynoBaHHas JOCKOH, KOMIIBIOTEPOM, MPOEKTOPOM M CTaHIApTHOU
yueOHoil Mebenbro. VMeroTcs HarisiiHble MOcCOOMs B BUJAE NPE3eHTAlMi MO JIEKIIMOHHBIM pasjenam
JTUCIUITAHBL.
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13.1.2. MaTepua/ibHO-TeXHUYECKOe o0ecreyeHne AJIsl NPAKTHYECKUX 3aHATHI

Jis  mpoBeAeHHUS TPAKTUUECKUX (CEMHHAPCKUX) 3aHSATUH UCHONB3YyeTCsl ydeOHas ayauTopusi ¢
KOJIMYECTBOM TOCAI0YHBIX MecT He MeHee 30, o0opyaoBaHHasl TOCKOH, CTaHAAPTHON y4eOHON MeOebIo.
Jlnsi BHEIpEHHUs AIIEMEHTOB D3JIEKTPOHHOTO OOydeHHUs HEOOXOIMMbl MUHMMYM | KOMIIbIOTEp Ha 2
crynenta, Mathcad, Octave niun MatLAB.

13.1.3. MaTepua/jibHO-TeXHHYECKOe o0ecredeHne 1JIs1 CAMOCTOSITeIbHOIH padoThI

JIst caMOCTOATENbHOM pabOThI HCIIONIB3YeTCs yueOHast ayTUTOPHS, ¢ KOJIMYECTBOM IMOCA0YHBIX MECT HE
menee 30, oOopynoBaHHAs JOCKOH, CTaHIApPTHON yueOHOW MeOenbro. [l BHEIPEHHS 3IIEMEHTOB
AIIEKTPOHHOTO 00ydYeHHs1 HeoOX0IuMbl MUHUMYM | KommbioTep Ha 2 cryaeHta, Mathcad, Octave wim
MatLAB.

13.2. MarepuajibHO-TEXHHYECKOe o0ecreyeHne TUCHUIUIMHBI [UIA JIMIl € OrpPaHUYeHHbIMH
BO3MOKHOCTSAIMH 310POBbSI

OcBoenune auciuiuinHbl Juiamu ¢ OB3 ocyriecTBisieTcss ¢ MCIOJIb30BAaHUEM CPEJICTB OOYUCHHS
0OIIIEro U CHEHNAIBHOIO HA3HAYCHHS.

I[Ipu oOy4eHHMH CTYJEHTOB € HAPYWIEHUAIMH CJIyXa TPEAyCMOTPEHO  HCIOIb30BaHUE
3BYKOYCHJIMBAIOIIECH anmaparypbl, MyJbTUMEIUUHBIX CPEJICTB M JAPYTUX TEXHUYECKUX CPEIICTB MpUEMa-
nepefayn yueOoHoi nndopmaluu B JOCTYMHBIX (GopMax Ajsl CTYJCHTOB ¢ HAPYLICHUSAMH CITyXa, MOOUIIbHON
CUCTEMbI OOYYEHHs JJIsi CTYJIEHTOB C WHBAJIMIHOCTBIO, TOPTATUBHON WMHIYKIIMOHHOM CHCTEMBI. YueOHast
ayauTopusi, B KOTOpPOM OOydaroTCsl CTYAEHTHl C HapyIIeHHEM CciyXa, 000pyaoBaHa KOMIBIOTEPHOM
TEXHUKOM, ayTMOTEXHUKOW, BUJCOTEXHUKOM, JIEKTPOHHOU JOCKOW, MYJIbTUMEIUAHON CUCTEMOM.

IIpu oOyuyeHHH CTYAEHTOB € HApPYLIEHMSIMH 3PeHMSAMH IPEIYyCMOTPEHO HCIIOJIb30BaHUE B
JICKIIMOHHBIX M YYEOHBIX ayIUTOPUSX BOZMOXKHOCTH IMPOCMOTPA YAATEHHBIX OOBEKTOB (HAIpUMep, TEKCTa
Ha JIOCKE WJIM CJaii/la Ha 9KpaHe) IPH MOMOLIM BUJICOYBEINYUTENEeH 1711 YAAJIEHHOTO IPOCMOTPA.

[lpu oOyueHHMH CTYIEHTOB € HAPYLUEHHUSIMH ONOPHO-IBUTraTeJbHOI0 aNmapara HCIOIb3YIOTCS
allbTepHAaTUBHBIE YCTpOIicTBa BBOJA MH(pOPMALMKM M Jpyrue TEXHUYECKHE CpPEeICTBAa NpueMa-Tiepeaadyn
yueOHOH WH(pOpPMAIMK B JOCTYMHBIX (hopMax IJisi CTYJCHTOB C HAPYIICHHSIMH OIOPHO-IIBUTaTEIbHOTO
anmnapara, MOOMJIbHOM CHCTeMbl 00y4eHHsI 17151 JTIOJIe C MHBAJIMJHOCTBIO.

14. ®oH OLIECHOYHBIX CPEICTB
14.1. OcHoBHbIEe TPeOOBAHUA K (POHTY OLIEHOYHBIX CPEACTB U METOAMYECKUE PEKOMEHIAlluN

cDOH,Z[ OLICHOYHBIX CPCACTB U TUITOBBIC KOHTPOJIbHBIC 3a/IaHUs, HUCIIOJIb3YCMBIC IJISI OLICHKU C(l)OpMI/IpO'
BAHHOCTH U OCBOCHHS 3aKPCIIJICHHBIX 3a I[I/ICIH/IHJ'H/IHOI\/JI KOMHGTCHHI/Iﬁ IIpH IMMPOBCACHUHN TeKymeﬁ,
HpOMeX(YTOqHOﬁ arrecralyy 110 JUCHUIIINHC IIPUBCCH B IIPUJIOKCHUHU K pa6oqel71 nporpamMmme

14.2. TpeGoBanusi K GOHIY OIEHOYHBIX CPEICTB JISI JHUI| ¢ OTPAHUYEHHBIMH BO3MOKHOCTSMHU
3/10pPOBbSI

I[J'IH CTYACHTOB C OIrpaHUYC€HHBIMH BO3MOXXHOCTSAMU 3J0POBBA MPEAYCMOTPCHBI AOMNMOJIHUTCIBHBIC
OLICHOYHBIE CPE/ICTBA, MEPEUYCHb KOTOPHIX YKa3aH B TaOJHIIE.

Kareropun Bubl 10NM0JHATENBHBIX OLIEHOYHBIX ®opMBI KOHTPOJIS U OLICHKH
CTY/ICHTOB CPeacTB pe3yJbTaToB 00y4eHHs
TecTbl, NMCbMEHHBIE CAMOCTOSTENBHbBIE
C HapymeHusaMu [IpenmymecTBeHHO
paboThl, BOMPOCH! K 3a4€Ty, KOHTPOJIbHbBIE
clryxa MMCbMEHHAas IPOBEpKa
paboThI
C nmapymeHuaMu CobecenoBaHue 0 BONIPOCaM K 3auerTy, [Ipenmy1iecTBeHHO ycTHas
3peHus OIIpOC 110 TEPMUHAM poBepKa (MHIMBUAYAIBLHO)
C HapylmeHusMu Pemennie nucTaHIIMOHHBIX TECTOB
pym 8 1 ’ [IpenmyiiecTBEHHO
OIIOPHO-/IBUTaTENb- KOHTPOJIbHBIE pabOTHI, MMCbMEHHbIE
JUCTAaHIIMOHHBIMU METOJIaMU
HOTO amnmapara CaMOCTOSITeNIbHBIE pabOThI, BOMPOCHI K 3a4€Ty
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IIpeumyiecTBEHHO MPOBEPKA
METOJIaMH, HCXOIS U3
COCTOSIHUSI 00yYaroIerocs Ha
MOMEHT ITPOBEPKH

C orpannuenusMu o | TecTbl, MICEMEHHBIE CAMOCTOSTEIBHBIE
00IIEeMEeTUITTHCKIM paboThI, BOMPOCHI K 3a4€Ty, KOHTPOJIbHbIE
IIOKa3aHUsAM paloThI, yCTHBIE OTBETHI

14.3. MeToanueckne peKOMEHIAMH M0 OLIEHOYHBIM CPeICTBAM JIJIsl JIUI[ ¢ OTPAHUYEHHBIMH
BO3MO’KHOCTSIMHU 3/10POBbSI
Hnst crynentoB ¢ OB3 mnpenycmarpuBaercs joctynmHas ¢opMa NpenoCTaBiICHUS 3adaHUi
OILICHOYHBIX CPEACTB, @ UMEHHO:
e B IeUaTHOU Gopme;
e B Ie4aTHOU Popme ¢ yBelnnueHHBIM HIPU(TOM;
e B (hopMe AIEKTPOHHOTO JOKYMEHTA;
® METOJOM YTEHHs ACCUCTEHTOM 3aJlaHus BCIYX;
® TpeIOCTaBlICHUE 331aHUA C UCTIOJIb30BaHUEM CYPIONEPEBOA.

CryneHTaM C MHBAJIWIHOCTBHIO YBETUYMBAETCS BpPEMsl Ha MOATOTOBKY OTBETOB Ha KOHTPOJIHHBIC
BONPOCHL. J[JIs1 TaKWX CTYACHTOB MPEIyCMAaTPUBACTCS TOCTyIHas opMa NpPEeIOCTaBICHUS OTBETOB Ha
3aJlaHusl, a UMEHHO:

® [HCHMEHHO Ha Oymare;

e HabOp OTBETOB HAa KOMITBIOTEPE;

e HabOp OTBETOB C UCIOJIB30BAHUEM YCIYT ACCUCTEHTA;
® TIPEJCTaBJICHUE OTBETOB YCTHO.

[Iponienypa oueHUBaHMS PE3yabTATOB OOYYEHHS WHBAIMJIOB IO TUCIUILUIMHE MpeaycMaTpUBaeT
npenocrapieHne wHpopManuu B (popmax, adanTHUPOBAHHBIX K OTPAHUYCHHUSAM UX 3J0POBbS H
BOCHPUATHS UH(OPMALIUU:

JI1st JIMIL ¢ HAPYIIEHUSIMH 3PEeHu s

- B (hOpMe IIEKTPOHHOTO JOKYMEHTA;

- B IICYATHOH ()OpPME yBETUUYCHHBIM IIPHPTOM.
JI1s1 JIMIL ¢ HAPYIIEHUSIMH CJIyXa:

- B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA;

— B MI€YaTHOH (opme.
JI1s1 JIMI ¢ HAPYIIEHUSIMHM ONOPHO-IBUTATEIbHOI0 anmnapara:

- B ()OpMe 3JEKTPOHHOTO JOKYMEHTA;

— B MI€YaTHOM (opme.
[Ipn HeoOXommMmocTH I OOYYAIOMIMXCS C HMHBAIMIHOCTHIO MpOLEAypa OICHUBAHHS pPE3YJIbTaTOB
O6y‘-I€HI/I${ MOKET IMMPOBOAUTLCS B HECCKOJIBKO 3TAIlOB.
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BBenenue

®onp ouenouynsix cpeacts (POC) sBugercs NPUIIOKEHUEM K pabodeii mporpaMMme TUCIUITITMHBI
(MpakTUKH) U TPEACTABISAET CO00M COBOKYITHOCTh KOHTPOJIBHO-U3MEPUTEIbHBIX MaTEPHUAJIOB (TUIIOBBIC
3a/1auu (3a1aHUs), KOHTPOJIbHBIE Pa0OThI, TECTHI U AP.) U METOJOB UX UCIOIb30BaHMUS, TPEIHA3HAYEHHBIX
JUI U3MEPEHUS YPOBHS JOCTHIKEHUS CTYIEHTOM YCTAaHOBJIEHHBIX PE3YJAbTaTOB O0y4EHUS.

OOC no pucuuruivHe (MpaKkTUKe) UCTIONb3YEeTCs MPY MPOBEACHUH TEKYILIETO KOHTPOJIS YCIEBAEMOCTH U
IIPOMEKYTOYHOM arTecTaluu CTYCHTOB.

[TepedeHp 3aKkperICHHBIX 32 TUCHUILIMHON (MPAKTHKOW) KOMITIETCHIIMHA MMPUBE/IeH B Tadbmuie 1.

Ta6anna 1 — [lepedeHp 3akpeIICHHBIX 3 TUCIUILTMHON KOMITETCHITHMA

Kox ®opMyIMPOBKA KOMIIETEHIIUH Dransl GOPMHUPOBAHUI KOMIETEHIIUH

OIIK-2 JloJ1:keH 3HATH OCHOBHBIC MOJIOKEHMUS,
Croco6HOCTE BBISBIIATE 3aKOHBI U METOMBI MATEMATUKH,
CCTCCTBCHHO-HAY4HYIO COOTBETCTBYIOIMI MaTeMaTUYECKUI
CYIIHOCTh ITPOOIIEM, armapar. OCHOBBI aHAJIMTHYECKOM
BO3HHKAOIIMX B XONC JEATETBHOCTH B KOJUIEKTHUBE TIPU PELIEHUH
npo¢ecCHOHANBHOM MaTeMaTHYECKHX 3aJ1au.

ACATEIPHOCTH, JI0JI2KeH yMeTh TIPUMCHSITH OCHOBHBIC

IPUBJICKAaTh A1 X [IOJIOKEHM S, 3AKOHBI U METOJIBI

PCHICHAA MaTeMaTUKH, COOTBETCTBYIOLIUI

COOTBETCTBYIOIIHH MaTeMaTH4YeCKUI anmapar Jjis PEIeHUs

(hu3nKO-MaTeMaTHYCCKHIL THMIIOBBIX 3aJ1a4, JJIsi OCBOEHUS JAPYIUX

ammapar. JIMCLUILINH, TIPEAYCMOTPEHHBIX YUeOHBIM
IUIAHOM, U pelieHus IpodeCcCUOHATBHBIX
3a1a4. PaboTarh B KOJUIEKTHUBE HAJ
pELICHHEM MaTEMATHYECKHX 3a/1a4.
[Tonb30BaThCst MpU HEOOXOAMMOCTH
MaTeMaTUYeCKOM JINTEPATYPOU.
JloyzkeH BIaeTh
OCHOBHBIMH METOJAMH PEIIECHUS
MaTeMaTUYeCKuX 3a1ad,
COOTBETCTBYIOIIMM MATEMATHYECKHUM
arnmaparoMm. HaBblkamu aHaIMTHYECKOM
JEATENLHOCTH B KOJUIEKTUBE TIPU PELICHUH
MaTeMaTUYeCKUX 3a/1au.

OIIK-1 JloJ1zKeH 3HATh OCHOBHBIC MOJIOKEHHUS,
CrocobHoCTH 3aKOHBI U METOMBI MATEMATUKH,
HPCACTABIATD COOTBETCTBYIOIMI MaTeMaTUUeCKUM
a/ICKBaTHYIO armapar. OCHOBBI AHATUTHYECKOM
COBPEMCHHOMY yPOBHIO JEATENILHOCTH B KOJUIEKTUBE TIPU PEIICHUH
3HAHWH HAYYHYIO KapTHHY MaTeMaTH4eCKUX 3a/1ad.

MHpa Ha OCHOBE 3HAHMH JloJI3KeH yMeTh IPUMEHSATH OCHOBHBIE

OCHOBHBIX TOJIOKEHHH, HIOJIOKEHUS, 3aKOHBI 1 METO/IbI

3aKOHOB W METONIOB MaTeMaTHKH, COOTBETCTBYOIIHI

CCTCCTBCHHBIX HAyK U MaTeMaTHYeCKUi ammapar JJisl PEIIeHus

MaTeMaThKu THITOBBIX 33]1a4, 11 OCBOCHUS PYTUX
JMCLUILINH, IPEAYCMOTPEHHBIX YU4EOHBIM

2N
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IUTAHOM, U pelieHus: IpodeCcCuOHaIbHbBIX
3aj1ady. PaboTarh B KOJIJIEKTUBE HAJl
pelIeHueM MaTeMaTHYeCcKuX 3a1ad.
[Tonp30BaThbCst MpU HEOOXOAUMOCTHU
MaTeMaTU4eCKOM JIMTEPATypOu.

JloyzkeH BiIaIeTh

OCHOBHBIMHU METOJJaMHU pPELIEHUS
MaTeMaTHYeCKUX 3ajad,
COOTBETCTBYIOIIUM MaTE€MaTH4YE€CKUM
anmaparoM. HaBblkamu aHaIUTHYECKON
JIeATEIbHOCTU B KOJIJIEKTUBE MIPU PEILICHUN
MaTeMaTHYeCKUX 3a]1au.

OK-6 JloJ17keH 3HATH OCHOBHBIC MOJIOKEHMUS,
CrocobHocTs paboTarh B 3aKOHBI U METOBI MATEMATUKH,
KOILICKTHBC, TONCPAHTHO COOTBETCTBYIOIIMIA MareMaTH4eCKHii
BOCIIpUHUMATD anmapar. OCHOBBI aHAJTUTUYECKOM
CONHUAIILHBIC, STHHICCKHC, JEATEIbHOCTU B KOJUIEKTUBE [IPU PEIICHUH
KOH(ECCHOHAIbHBIC I MareMaTu4eCKuX 3a71adq.

KYJIbTYPHBIC P3N JloJ1:KeH yMeTh IPUMEHSATh OCHOBHBIC

MTOJIOKEHM I, 3aKOHBI U METO/IbI
MaTeMaTHKH, COOTBETCTBYIOLIUI
MaTeMaTHYeCKUN arnapar Jjisi peIIeHHs
TUTIOBBIX 3a7a4, JIsi OCBOCHUS JPYTHX
JUCITUTUINH, TIPEIYCMOTPEHHBIX YICOHBIM
TUTAHOM, U PEIIeHUs TPO(heCcCHOHATBHBIX
3ajad. PaboTarh B KOJJICKTUBE HAJl
peIIeHNEM MaTeMaTUYeCKuX 3a1ad.
[Tonp30BaThCs MPU HEOOXOAUMOCTHU
MaTeMaTU4eCKOM JINTEPATYPOU.

JloyzkeH BJIaJeTh

OCHOBHBIMHU METOJJaMHU PEILIEHUS
MaTeMaTUYeCKUX 3ajad,
COOTBETCTBYIOIIUM MaTeMaTH4YE€CKUM
anmaparoM. HaBblkamu aHaJIMTHYECKON
JIeATETbHOCTU B KOJIJIEKTUBE MPU PELICHUN
MaTeMaTHYeCKUX 3a]1au.

2 Peaam3zanusi KoMneTeHIUH

1. Komnerenuusi OIIK-2: ciocoOGHOCTb BBISBIISATh €CTECTBEHHO-HAYYHYIO CYIIHOCTh
po06JieM, BOZHUKAIOUINX B X0J1e MpodeccroHaNbHON AesITeIbHOCTH, IPUBIEKATh IS UX
pelIeHHs] COOTBETCTBYIOIMHI (PU3NKO-MaTeMaTHUECKUH arnmapar.

st hopMHUpOBaHHS KOMITETEHITUN HEOOXOIMMO OCYIIECTBHUTD PSIJI ATAIOB. DTarbl (POPMUPOBAHUS
KOMITETEHITUH, IPUMEHSIEMbIE JJISl TOTO BU/IBI 3aHSATUI U UCIIONB3YeMbIE CPEICTBA OI[CHUBAHMS
MIPEJICTABJICHBI B TAONHIIE 2.
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Tabauna 2 Dransl GOpMUPOBAHUS KOMIIETEHIIMH U HCIIOJIb3YEeMbIe CPEICTBA OLICHUBAHUS

CoctaB 3HaTh VYMmeThb Bnanets
[IpuMeHsATh OCHOBHBIE
MMOJ0KEHHS, 3aKOHBI 1
METOJIbl MATEMATHKH,
COOTBETCTBYIOLIUMA
MaTeMaTU4YeCKUU
CHOBHBLIMH METOJAMHU
OCHOBHBIE TIOJIOKEHHUS, | ammapar JJisl peuieHus eLIOHILS
3aKOHBI M1 METObI TUMNOBKIX 3aJa4, I p
MaTeMaTHYECKHX
MaTEeMaTHKH, OCBOCHHUS APYTUX sazay
COOTBETCTBYIOLIUI JMCILIUILINH, '
o COOTBETCTBYIOLLIUM
MaTeMaTHYeCKHI MPEyCMOTPEHHBIX
Conepxanue MaTeMaTUYEeCKIM
anmnapar. OCHOBBI y4eOHBIM IIJIaHOM, U
JTaIloB N annaparoM. HaBbikamu
aHATUTHYECKOH peuieHust N
AHAJTUTHYECKOH

JEATEIIbHOCTH B
KOJUIEKTUBE IIPU
peleHnmn
MaTreMaTU4eCKUX 3a1ad.

npodeccHoHaTbHBIX
3anay. PaGorars B
KOJUIEKTUBE HaJl
pelIeHueM
MaTeMaTHYeCKHX 3ajad.
[Tonb30BaThCs IpH
HEOOXOIMMOCTH
MaTeMaTHYECKOM
JIUTEPATYpPOl.

JIEATENIbHOCTH B
KOJUIEKTUBE IPU
peleHumn
MaTeMaTHUYeCKHUX 3a/ad.

Bunrsl 3austuit

o Jlexumu;
e [IpakTuueckue
3aHATUS;

e (CamocrogTenbHas
paboTa CTy/ICHTOB;
e KoHcynbTauuu

e [IpakTnueckue
3aHATUS;

e Brimonnenue
JIOMAIITHET 0
3aJ]aHM;

o (CamocrosTeiabHas
paboTa CTy/IeHTOB;

e KoHcynbTanuu

e [IpakTnueckue
3aHATHUS;

e Brimonnenue
MHMBH]1yaJIbHOTO
3aJ]aHN;

o (CamocrosaTeiabHas
paboTa CTy/IeHTOB;

e KoHcynbranuu

Hcnonb3yembie
cpencTsa
OIICHUBAHUS

o Tect;

e KoHnTtponbHas
pabora;

e OrtBer Ha
KOJUUIOKBUYME;

e DK3aMeH

e KoHTposbHAA
pabora;

e Odopmienue
JIOMAIITHETO
3aJIaHus;

e KoHCIeKT
MaTepuana,
BBIHECCHHOTO Ha
CaMOCTOSITENIbHYIO
pabory;

e DK3aMeH

e KoHntponbHas
pabora;

e  Odopmienne u
3ammTa
WH/IUBUYaJIbHOTO
3aJIaHuUs;

e DK3aMeH

OOmrre XxapakTeprUCTUKH TIOKa3aTeliel 1 KpUTEPHEB OIICHUBAHHSI KOMITETCHIIMN Ha BCEX ATarax
NpUBEACHBI B Tabnuie 3.
Taoauna 3 O6mue XapakTepUCTUKH ITOKa3aTesel 1 KpUTEPUEB OLICHUBAHUS KOMITETEHIIUH T10 3Tanam

IToxazarenu u
3HaTL YMeThb Bnanets
KpUTEPUN
OTnuvHO O6namaer cucremupiMu | OGnamaer auanazonom | Kontpomupyer
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(BbICOKHH
YPOBEHB)

)41 FJIy6OKI/IMI/I 3HAHUAMU
B Mpelenax u3ydyaeMou

MUCHUIIINHBI c
HOHUMaHHUEM TpaHUIl
MIPUMEHUMOCTH

MPAKTUIECKIX
YMEHUH, TpeOyeMbIx
TUTST pa3BHUTHS
TBOPYECKHUX PEIICHHIA,
abcTparupoBaHus
pobem

BBITIOJTHSAEMYIO
paboty,  MPOBOAMT
OIICHKY
BBIIIOJIHEHHOU
paboTsl,
MOAUPUIIAPYET
3TaIbl pabOTHI

O0uazaeT 3HaHUSIMU
OCHOBHBIX NOHITHI Ha

O6namaer gUana3oHoOM

TUIIOBBIX 3a1a4

Omnepupyer
_ | ypoBHe onpenenenuit u | MPAKTHICCKUX OCHOBHBIME
Xopomio (6a30BbIi . yMeHu#, TpeOyeMbIx
B3aUMOCBSI3CH MEKIY METOJIaMU  PEIICHHS
YPOBCHB) AUl PEMICHUS THIOBBIX | "
HUMH B IIpeJeiax
pv o e e L A —
H3y4acMon HCCIIEIOBAHUS
T CIATUTHHBI
OOnanaeT 3HaHUSAMU
OCHOBHBIX MTOHATHI Ha ObnajiaeT OCHOBHBIMH | pagoraer npu
YIOBIETBOPUTEIL | 16516 yaspammif u YMCHHAMH, IpAMOM
HO (TTOPOTOBBII . TpeOyemMbIMU TUTSt
0003HaYEHNI], HaOII0eHUN
YPOBEHB) BBITIOJITHEHUS TIPOCTHIX
AJITOPUTMOB PEIICHUS ¥ KOHTpOJIC

THUIIOBBIX 3aJa4

CDOpMyanOBKa MokKazareyneu u KpUTCPUCB OLICHHUBAHU HaHHOﬁ KOMIICTCHIIUU ITPHUBCACHA B Ta6.]'II/II_[e 4.
Taoauna 4 Iloka3arenu u KpUTCPpHUHU OLCHUBAHWA KOMIICTCHIIMM HA 2Tallax

Ilokazarenu u
3HaTH YMmeThb Bnaners
KpUTEpHUU
e  CcBOOOIHO
OIIEPUPYET
pacKkpbIBaeT PPy
METOJaMH
CYIIIHOCTh ¢BOOOIHO o
n3y4aeMon
MaTeMaTHYECKHUX MIPUMEHSIET METO/TBI
. IACHUILINHEL,
TTOHSTHIA, TTPOBOIHUT pelleHus 3aa4 B
. ® OpraHusyer
UX XapaKTepUCTHKY; HE3HAKOMBIX
i KOJUIEKTUBHOE
aHAIIM3HUPYET CBS3H CUTYaIIUsX;
OTan4Ho Ve LM BEITIOTHEHHE
o eeT
(BBICOKHMIA Ay P yM paloThI,
MaTeMaTUYECKUMU MaTeMaTHYECKH o
YPOBEHB) 3aTparuBaroIIei
MMOHSATHSIMH, MOKa3aTh U
U3y4aeMyIo
000CHOBELIBAET apryMEHTHPOBAHHO )
JTUCIUILTAHY;
BBIOOD JI0Ka3aThb MOJIOKECHUS
o e CcBOOOJHO BiIaACET
MaTeMaTHIECKOr0o n3y4aeMoit
pa3HBIMH CIIOCO0aAMU
METO/1a, IIJIaH, dTambl IHUCIATUINHEL
MPEACTABICHUS
pelIeHus 3a/1a4H. .
MaTeMaTUYECKOH
uHpOpMalUu.
JTAET OTIPECICHUS CIOCOOCH pa3INuuTh | ® KPUTHYECKU
X oDOLIO OCHOBHBIX ITOHATHH CTaHJapTHBIC U OCMBICIINBAET
( 6a£om>1171 Y TIPUBOJTAT HOBBIC CUTYaIlUU TIPH MOJTyYCHHBIC 3HAHHS,
YPOBCHE) IIPUMEPBI UX PCIICHUH 33121, e cmocoOeH paboTaTh B
MIPUMEHEHUS, yMeeT KOPPEKTHO KOJUIEKTHUBE, 3a1a49l
IIOHUMAET CBSI3HU BBIpAXaTh U KOTOPOTO
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MEXY Pa3TUYHBIMU apryMEHTHPOBAHO 3aTparuBaroT
HOHATHUSAMY; 000CHOBBIBAaTh U3y4aeMyro
apryMEeHTHPYET MOJIOKECHUS JTUCLUTUIAHY.
BBIOOp MeTONIa U3y4aeMon
peleHus 3a/1a4u; JUCLUIUIMHBL.
COCTaBJISET IIJIaH
pelIeHHs 3a1a4u.
BOCIIPOU3BOAMT yMeeT NPUMEHSITh
OCHOBHBIE (DAKTBHI, AITOPUTMBI PEIICHUS MOJIEP>KUBAET
UJeH; TUIIOBBIX 3a71a4 HA pasroBOp HA TEMBI
V 10BIeTBOpHTE pacro3Hact MPaKTHUKE; M3y4aeMoi .
bHO (IIOPOTOBBIIA OCHOBHbIE yMeeT pa6ouTaTL co AMCLMILIMHEL,
YPOBEHE) MaTeMaTHYECKUE CpaBoMHON BJIa/ICCT OCHOBHOI
OOBEKTHI; JUTEPaTypoii; TEPMUHOJIOTHEN
3HAeT aJrOPUTMBI ymeeT 0hopMIIATh u3y4yaeMon
pEILICHHST TUTIOBBIX pe3ybTaThl CBOCH JUCIIUTUTHHBL.
3azad. paboTBhL.

Komnerenunsa OIIK-1

OIIK-1:Cnoco6HocTh NpeacTaBUThL a1€KBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHUI HAYIHYIO
KAPTHHY MMPa Ha OCHOBe 3HAHMII OCHOBHBIX I10JI0’KEHMI, 3AKOHOB U METO/I0B €CTeCTBEHHBIX HAYK
U MaTeMaTHUKH

Jis hopMHpOBaHUS KOMIIETEHIIMM HEOOXOAUMO OCYIIECTBUTH PsiJl 3TAnoB. JTanbl POPMUPOBAHUS
KOMIICTCHIIHMHU, MPHUMCHACMBIC [JII 3TOTO BHILL 3aHATHN U HCIIOJIB3YCMBIC CpPCACTBA OLCHHWBAHUA
IIpeCTaBJICHbI B TAOIMLIE 5.

Tabauna 5— Irtanbl GopMUPOBAHUS KOMIIETEHIIUN M HCNIOJIb3YyeMble CPeACTBA OLleHUBAHHUS

Cocras 3Harb YMmeTh Baagern
Conepxanue OcHOBHBIE [IpumensTH OCHOBHBIMH
3TanoB ITOJIO’KEHMS, 3aKOHEI | OCHOBHBIC METOJIaMHU PEIICHUS

1 METOIbI MOJIOKEHMS, 3aKOHBI MaTeMaTHYEeCKUX
MaTEeMaTHKHU, 1 METOMbI 3ajad4,
COOTBETCTBYIOLLNN MaTeMaTHuKHU, COOTBETCTBYIOLIUM
MaTeMaTH4YeCKHi COOTBETCTBYIOLIUI MaTeMaTHYECKUM
anmnapaT. OCHOBBI MaTeMaTHYeCKUI anmnapaToM.
AHAJIUTUYECKOU amnmapar s Hasikamu
JEATEILHOCTH B pEIIeHUs] THTOBBIX aHAJINTUYECKOM

KOJIJIEKTUBE ITPU

peLIeHU JIPYrUuX TACLMILINH, KOJIJIEKTUBE IIpU

MaTeMaTH4eCKUX IIPEAYCMOTPEHHBIX peneHnn

3a/1a4. y4eOHBIM IIJIAaHOM, U MaTeMaTU4eCKUX
peneHus 3a/1a4.

3aJa4, AJ11 OCBOCHHA

npodeccuoHaTbHBIX
3amay. PabGorars B
KOJUIEKTHBE HaJ
pereHueM
MaTeMaTH4eCKUX
3agad. Ilonb30BaTbCs
pr HEOOXOIUMOCTH
MaTeMaTU4YECKOM
JIATEPATYpPOM.

JACATCIIBHOCTH B
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Bungnl 3anaruii

o Jlexiuu;

e IIpakTnueckue
3aHATUS;

e [’pynmnoBsie
KOHCYJIBTalluH

IIpakTnueckue
3aHATHS;
Brimonnenue
JIOMAIIHETO
3a1aHu,
CaMocTosTeNbHas
paboTa CTyACHTOB

e [IpakTuyeckue
3aHATHS,

e ['pynnoBsbie
KOHCYJIBTALIUY;

e CamocTosTenbHas
paboTa CTyIeHTOB

Hcnoan3yembie
cpeacTBa
OLlEHUBAHMS

e KoHTponbHas
pabora;

e Brinonnenue
JIOMAIIIHETO
3a/IaHMS;

e KomiokBuym;

e DK3aMeH

e KoHTponbHas
paborta;

e  OdopmieHue
JIOMAIITHETO
3aJJaHuS;

e 3ammra

HHIUBUAYAJIbHOI'O

3aJIaHusl;
e KoHcrekr

CaMOCTOSITEIbHOM

pabdoThI;
e DK3aMeH

e OrtBer Ha
MPaKTUYECKOM
3aHSTHU;

e KoHTposbHas
paborta;

e DK3aMeH

OO0mre xapakTepUCTUKU TOKa3arenein

MIPUBECHBI B TAOIHUIIE 6.

U KPUTCPHUCB OLICHUBAHUSA KOMIICTCHIIMM Ha BCEX OTallax

Tabanna 6 — O01ue XapaKTepUCTHKH MI0OKa3aTe/ieil 1 KpUTepHeB OLeHUBAHUS

IToxa3zaresn n

3HarTb Ymersb Baaners
KpuTepuu
Ob6nanaer Ob6nanaer auana- KonTpomupyer
(bakTUYeCKUMU U 30HOM paboTy, MpOBOAUT
TEOPETUUECKUMU MPaKTUYECKUX OIICHKY,
O1iau4yHo 3HAHUSIMH B YMEHHUI, COBEPILIEHCTBYET
(BbICOKMA npeaenax TpeOyeMBbIX ISt JedCTBUSI pabOThHI
YPOBEHBb) u3ydyaeMoi 00JIacTi | pa3BUTHS TBOP-
C TOHUMaHUEM YECKHUX pelieHuH,
TpaHuIl abcTparupoBaHus
PUMEHUMOCTH npobem
Ob6nanmaer
beper
Jarna3oHoM
3Haer (GakThI, OTBETCTBEHHOCTb 3a
MIPaKTHYECKHUX
TIPHUHIIHIIEI, - 3aBepIICHUE 33]a4 B
Xopomo (6a30BbIii | mporeccsl, oomue zMe6 eN}HX s HCCIICIOBAaHUH,
YPOBeHb) MOHSTHS B peoy npucrnocabauBaeT
pereHus
npenenax CBO€ MOBEICHHUE K
. OTpeIeNIEHHBIX
M3y4aeMoi 00JacTu 00CTOSTENHCTBAM B
mpo0neM B o0nactu
pelieHur mpoodIemM
WCCIIEIOBAHUS
Oo6namaer
OCHOBHBIMH
VYnosiersopureasb | OGnagaer Paboraet npu
. YMEHUSIMH, Tpedye-
HO (IIOPOTOBbIN 0a30BBEIMH OOIITUMH MBIMH LIS PSIMOM
YPOBeHb) 3HAHUSAMU HaOIIOIeHU N
BBITIOJTHEHUS

MPOCTHIX 3a]1a4
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DopMyIMpPOBKA IOKA3aTeIel W KPUTEPUEB OLICHUBAHUS JAHHOW KOMIIETCHLUHU

Tabimue 7.

Tabnuna 7 — Iloka3zareu M1 KpUTEPUH OLICHUBAHHUS KOMIICTEHIIMH HA dTanax

MpUBEJICHA B

IToxa3zaresau n

3HaTh Ymern Baanern
KpUTEepHH
OT1iIn4yHo ¢ OTBET I10 BOIIPOCY WU e CBOOOIHO eCBOOOIHO BJIAJIEET
(BBICOKHIH 3aaHUIO TIPUMEHSAET OCHOBHBIMU
YPOBEHB) apryMeHTHPOBAHHBIHA, MCTOMBI PCIICHHA HOHATUSAMH,
JIOTUYECKHU 3aja1 B 3aKOHAMH U
. HE3HAKOMBIX N
BBICTPOEHHBIN
p . ’ CUTYyaLHX; Teopuen,
ITOJIHBI; o yMeeT HEOOXOAUMBIMH
MareMaTu4eCcKu Ut OOBACHEHMS
e ICMOHCTPHUPYET 3HAHUE o
BBIpaXXarhb U SIBJICHUH,
OCHOBHOTIO .
apryMEeHTHPO- 3aKOHOMEPHOCTEUN
COCpHKaHNUA BaHHO JIOKa3bIBaTh HTL:
.
IUCLUILINHBI ¥ €T0 MaTeMaTH4eCKUe
JJIEMEHTOB B YTBEPKIACHUS

COOTBETCTBUH C
MPOCTyIIaHHBIM
JIEKIMOHHBIM KypCOM U
¢ yueOHoi
JIUTEPaTypou;

® BBIBOJbI JOKAa3aTCJIbHBI,

IIPUBOJUT IIPUMEDPBIL;

® IEMOHCTPUPYET

CIIOCOOHOCTD K
aHanu3y u
COIIOCTAaBJICHUIO
pa3IMYHBIX OJIXOJ0B K
PELICHUIO 3asBICHHON
B BOMPOCE WU
3aJIaHun
poOIeMaTUKY;

® MaTEMaTU4YCCKHU

000CHOBBIBAET BHIOOP
METoJ1a U IIaH
peuenus 3aaayu

eBJIJICCT YMCHHEM
YCTaHABJIUBATh
MEXIIPEAMETHBIC U
BHYTPH-
IPEIMETHBIC CBA3H
MEXITY
COOBITHSIMH,
00beKTaMU U
SIBIICHUSIMU;

2R
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Xopoio e 000CHOBAHHO, HO C ® TpPUMEHSET ® KPUTHYECKU
(0a3oBbIii OmuOKaMu, KOTOPBIE METOJIBI OCMBICIIMBACT
YPOBEHb) caM e U UCITIPABIISET, pelieHus 3aaa4d HOJy4YEHHBbIE
u3Jjaraer B HE3HAKOMBIX 3HAHUS;
MareMaTu4ecKuil CUTYaIUsIX; e rpauyecku
Marepuan; e yMeeT WIITIOCTPUPYET
e CTPOUT JIOTMYCCKHU KOPPEKTHO 3aJ1aq9y
CBA3aHHBIN OTBCT, BbIpaXkaTb U
UCIIOJb3YsI IPUHATYIO apryMeHTHPO-
Hay4YHYIO BaHHO
TCPMHUHOJIOTHIO; 000CHOBBIBATh
® IPUMEHSET B OTBETE MOJIOKEHUS
OOIICTIPUHATYIO B peAMETHOU
HayKe 3HaKOBO- 0051acTH 3HAaHUS
CHMBOJIBHYIO CUCTEMY
YCIIOBHBIX
0003HAYEHNUI;
® apryMeHTHUpPYET BbIOOD
METO/Ia peIICHUS
3aa4u
YaoBjaeTBopH- | e p3iaract mMarepuai e ymeeT paboTarh co | e Biajaeer
TeJIbHO HEMOJHO U JIOMYyCKaeT CIPaBOYHOMN TEPMUHOJIOTHEN
(moporoBbIi HETOYHOCTHU B JTUTEPATypOK; IpeIMETHOM
YPOBEHb) ONpE/ICTICHNH IOHATUH | @ yMeeT BHIIONHATH 00JIacTH 3HAHUS;
win GOpMYIUPOBKE BCE HEOOXOMMBIE | ® CIIOCOOCH
IPaBUIT, orepanuu KOPPEKTHO
® Cy)XJIEHUS HE ITyOoKue (meticTBus); IPEICTaBUTh
U HEOOOCHOBaHHBbIE; ® JIOMyCKAeT 3HaHUS B
® 3aTpyaHseTCS OLIMOKH; MareMaTu4eCcKOu
IIPUBECTH CBOU ® ymeeT hopme
pUMEDHI; MPEICTABIIATh
® 3HaEeT OCHOBHBIE pe3ynbTaThl CBOEH
METO/IbI pELIEHUS paboThI
TUIOBBIX 3a71a4

Komnerenuust OK-6 Crioco6HOCTE paboTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCIIPUHUMATH

COMaJIbHBIC, OTHUYCCKHUC, KOH(i)CCCI/IOHaJ'IbHBIe U KYJIbTYPHBIC pa3JINuUA

s popmMupoBaHMsI KOMIIETEHIIMHA HEOOXOMMO OCYIIECTBUTH PAJl ATANOB. DTarbl POPMUPOBAHUS
KOMIIETEHIIMM, TPUMEHSAEMBIE IUI JTOTO BHIbI 3aHATHUM W UCIOJIb3YyEMBIE CPENCTBA OLICHUBAHMS
MIpeJICTaBJICHbI B Ta0NMIIE 5.

Tabonuua 8§— Iransl GopMupoBaHUS KOMIIETEHIIUN U MCIOJIb3yeMble CPeICTBA OLleHUBAHUS

BCOCTa 3HATH YMeThb Biaajgern

Conepxxanue OCHOBHBIE TTOJIOKEHHMS, [IpumenaTtsb OCHOBHBIMH

3TaIlOB 3aKOHBI 1 METOIbI OCHOBHBIC METOJaMN pemeHns{
MaTEeMaTHKH, MOJIOKEHUS, 3aKOHBI MaTeMaTHYECKUX
COOTBETCTBYIOLIUMA U METOJIbI 3ajJad4,
MaTeMaTUYeCKHil anmnapar. | MaTeMaTHKH, COOTBETCTBYIOIINM
OCHOBBI aHaHHTquCKOﬁ COOTBCTCTBYI-OHII/Iﬁ MaTEMAaTUYCCKUM
JIESITEILHOCTH B MaTeMaTUYECKUH anmnapaToM.
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KOJIJIEKTUBE IIPU PELLIECHUH
MaTeMaTUYECKUX 3a1auy.

ammapar s
PEIICHUS TUTTOBBIX
3aaa4d, aJis1 OCBOCHHUA
JIPYTUX TUCIMIUIH,
MPEAYCMOTPEHHBIX
y4eOHBIM IIJIAaHOM, U
peenus
poeCCHOHATBHBIX
3aga4. PaboraTh B
KOJIJIEKTHBE HaJ
perieHueM
MaTeMaTHIeCKUX
3agad. ITonp30BaThCs
MpU HE0OXOIUMOCTH

Haspikamu
aHAJINTUYECKOM
JESITENNLHOCTH B
KOJUIEKTUBE MPU
perieHuu
MaTreMaTH4eCcKUX
3aj1ad.

MaTeMaTU4YECKOMN
JIUTEpPaTypOil.
Buabl e Jleknuu; e [IpakTnueckue e [IpakTnueckue
3aHATHH o [lIpakTtuyeckue 3aHATUS; 3aHATUS;
3aHATUS; e [pynnoseie e [ pynmnossie
e [pynnossie KOHCYJIbTallu1 KOHCYJIbTallUH;
KOHCYJIBTalluH e CamocrosTenbHas
paboTa CTyIeHTOB
Hcnoas3yem | e Dk3ameH e DK3aMeH e DK3aMeH

bIC CPEIACTBA
OlICHUBAaHUA

O6HII/I€ XapaKTCPUCTUKU MmokKa3areie u KPUTCPHUECB OLCHMBAHMA KOMIICTCHIIMM Ha BCCX JTarax

MpUBECHBI B TabIHIIE 9.

Tadauma 9

— OOmme xapaKkTepHUCTHKHM IMOKa3aTeJlelli M KpPHUTEpHeB OLECHMBAHHS

KOMIICTCHIUM 110 3TAallaM

Iloka3arenu n

3HaThb YMeTs Bmangers
KPUTEPHUH
KonTpommpyer
Ob6nanaer AMana3oHOM POTHPY
Ob6nagaer cUCTEMHBIMU BBITIOJTHSEMYIO
MPaKTUIECKUX
U TNIyOOKMMHM 3HaAHUSIMU . paboTy,  IpPOBOIUT
OtiinyHO . | ymenu#i, TpeOyembIix
. B IIpelenax H3ydyaemou OLICHKY
(BBICOKHMH JUTS pa3BuTHUA .
JUCLUTUTMHBI c .. | BBIOJIHEHHOMH
YPOBEHB) TBOPUYECKUX PpEIICHUH,
NOHMMAaHUEM  TPaHHUIL paboThl,
IPUMEHUMOCTH abctparuposais MOJIUPUIUPYET
p poOem Py

3Tansl paboThl

Xoporio (6a30BbIif
YpOBEHb)

O0OagaeT 3HAHUSIMH
OCHOBHBIX MOHATHUH Ha
YPOBHE ONPEACIEHUN U

OGJ’IaZ{aCT JAHUaria3oHoM

B3aUMOCBS3EN MEXKIY
HUMH B IIpejenax
U3y4aeMon
JUCLUTIIIUHBI

Onepupyer

HpaKTI/I'-IeCKI/IX p py
o OCHOBHBIMU

YMEHHH, TpedyeMbIx

METOJaMHu  peleHus
JJISL pemeHI/m THUITIOBBIX

3a71a4 u
3a7a4 € DIIEMEHTaAMU .

HUCCIIEIOBAHNI

HCCIIEIOBAHUSA
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Y 10BIETBOPUTEIIL
HO (TTOPOTOBBII
YPOBEHD)

O0agaeT 3HAHUSIMU
OCHOBHBIX ITOHATHH Ha
YPOBHE Ha3BaHUU U
0003HaUYEHHH,
AITOPUTMOB pPEIICHUS
THITOBBIX 3a1a4

OO0OmagaeT OCHOBHBIMU
YMCHHSIMH,
TpeOyeMbIMU TUTST
BBITIOJTHEHUSI TIPOCTBIX
THIIOBBIX 3a7a4

Pabotaet npu

IPSIMOM

HAOJIFOICHUNA
U KOHTPOJIE

@opMyIUpOBKa IIOKA3arejaed M KPUTEPUEB OLICHUBAHUSA JAHHOM KOMIIETEHLMH IIPUBEICHA B

tabnuue 10.
Ta6auna 10 — IMoka3arein 1 KPUTEPUH OLIEHHBAHUSI KOMIIETEHIINH HA ITANax
ITokazarenu u
3HaTh Ymerp Bnaners
KpUTEpHUH
e  cBOOOAHO
OTIepuUpyeT
METOJIaMU
packpsIBaeT .
U3ydaeMoit
CYIIIHOCTh ¢BO0OOIHO
JUCIUTLINHBL,
MaTeMaTHYeCKHUX PUMEHSIET METO/IbI
. ® OpraHusyer
MOHATHA, TPOBOAUT peleHus 3a1a4 B
. KOJUICKTUBHOE
WX XapaKTePUCTHUKY; HE3HAKOMBIX
aHAIIM3HUPYET CBSZH CUTYaIusX; BBITIOTHEHHE
OT1iinyHO Py 4 ’ paboThl,
. MEXY pa3TuIHbIMU yMeeT .
(BBICOKHMH 3aTparuBarolen
MaTeMaTHICCKHUMH MaTeMaTHYECKU
YpOBEHbB) U3y4aemMyro
MOHATHIIMU; MOKa3aTh U
TUCHUILIUHY;
00OCHOBBIBACT apryMEeHTHPOBAHHO
e CcBOOOIHO
BEIOOD J0Ka3aTh MOJOKEHUS
. BJIa/I€eT
MaTeMaTH4eCKOro u3ydaeMoit
pa3HbIMU
METO/1a, TJIaH, ITaIbI JUCITUTUTAHBI.
criocobamu
pelIeHus 3a/1auH.
IPEJICTaBICHUS
MaTeMaTH4eCcKOi
uH(pOopMaLnu.
JlaeT OmpeeNieHus
OCHOBHBIX TIOHSATHH CIOCOOCH pa3INunuTh | ® KPUTHYECKU
Y TIPUBOJTUT CTaHJIaPTHBIE U OCMBICITUBAECT
MIPUMEPHI UX HOBBIC CUTYaIlUU TIPH MOJTyYEHHBIC
MIPUMCHCHHS, pellleHuH 3a/a4; 3HAHUS;
Xopoio MTOHUMAET CBSA3U yMeeT KOPPEKTHO e cnoco0eH
(6a30BbIit MEXy pa3InuyHbIMU BBIPAXaTh U pabortath B
YPOBEHB) [TOHATHAMH, apryMEeHTHPOBAHO KOJUIEKTUBE,
apryMeHTUPYeT 000CHOBBIBaTh 3a/1a4l KOTOPOTo
BBIOOP MeTo/1a TIOJIOKECHHUSI 3aTparuBaroT
peIICHUS 3a]1a9H; M3y9aeMoit H3y4aeMyIo
COCTaBJISIET IJIaH JUCITUTIAHBI. TUCITUTLIAHY.
pelIeHus 3a/1a4H.
BOCTIPOU3BOIHUT yMeeT IPUMECHSITh ® [O/JICP)KUBACT
Y noBnerBopuren OCHOBHBIE (DaKTBhI, AITOPUTMBI PELICHUS pasroBop Ha
BHO (TTOPOTOBBIIA ujew, TUTIOBBIX 33724 Ha TEMBI U3y4aeMOn
YPOBEHB) pacIo3HaerT MIPaKTHKE; JTUCITUTUTAHBI,
OCHOBHBIC ymeeT paboTarth co e BiajeeT
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MAaTeMaTUYECKUE CIIPaBOYHOU OCHOBHOM
O00BEKTHI; JINTEPATYPOl; TEPMHUHOJIOTHEH

® 3HAET aIrOpPUTMBI e ymeeT 0popMIIATh H3y4aeMoi
PCIICHNA TUIIOBBIX pe3yJIbTaThl CBOEH AU CIUATIINHBI.
3a1ay. paboTHI.

Tunosble KOHTPOJILHBIE 32JAHUS

Jlnst peanu3anuy BeIIICTIEPEYUCICHHBIX 3a1a4 00y4eHHUs UCTIONIBb3YIOTCS TUIIOBbIE KOHTPOJIbHBIC 3aaHUs
W MHBIE MaTepHalibl, HEOOXOIUMBIE JUIsl OLIEHKH 3HAHUM, yMEHHH, HABBIKOB U (WUJIM) OIbITA
JESTEeIbHOCTH, XapaKTePU3YIOIIKX 3Tabl (POPMUPOBAHMS KOMIIETCHIIUH B IIPOLIECCE OCBOCHUS
00pa3oBarebHOM IPOrpaMMBbl, B COCTaBE:

TecT: UTOrOBBINM TECT IO ATEMEHTAPHBIM 3HAHUSAM U IPAKTUYECKUM HaBbIKaM

Cemecrtp 1
Hemo-eapuanm

13 5 -2 4 . s 1 o
1. A= . Haiitu a; +a; +a,
78 -9 6 0

2.1 ac[2 0 g (PO N e (T2 ) C-(A+B)
. A aHbl MaTpUIbI = _1 2 1 y = 3 1 2 u = 1 0 . anTu . + .

5 2 -5 3 5 -2 .
3. BoiscHHUTB, KaKass W3 MaTpuIl: A= , B= 5 1 nm C= 3 L SIBISICTCSL OOpaTHOM

-3 1
1 2
Marpuie D = ?

-3 -5
25 13 5 7
4. BelYMCIIUTD ONIPENETUTEID 30220 .
1 1 00
7 0 0O
5.Kakue nepemeHHble MOXHO BbIOpaTh B KauecTBe 3aBUCUMBIX? [louemy? cucreMe ypaBHEHUI
X, + X, = 33X, + 2X, + 4x, = 2,
2%, + Xy - 4x, + X = 1
Xy + 55X, — X = 5
6. meer 1u cucrema
X, + X, — 33X, + 2x, + 4x, = 0,
2%, + Xy - 4x, + X = 0,
X3 + 5%, — X = 0

HeTpuBHaNbHbIE peteHus? Eciau na, To ykaxure XoTs Obl OJTHO.
7. MOXHO JI1 CHCTEMY

2X1 - X2 = 31
4%, — 2X, = 6

pemarb METOAOM KpaMepa? Ecnu na - HaiiTd 3TUM METOIOM X2 .

8. Hamncars ypaBHeHME TIPAMOM, TIPOXOASIIEN Yepe3 Touky M (1,—-3)
a) napajjiesIbHO NpsAMoi 3Xx+4y—-3=0 ;
0) neprneHIuKyIsipHO npaMoit 2x+3y —3=0.

2N
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9. Hamucarb ypaBHEHHE TUIOCKOCTH, IPOXOALIEN Yepe3 Touky M (2,-1,4)
a) MapaJijIesIbHO INIOCKOCTH 2X+5y—3z+4=0;
Xx-2 y+1 z-3
2 -2
8. Hanmcars ypaBHEHHE NPAMOIA, TPOXOLSANIEH Yepe3 Touky M (1,-2,1)
x-1 y+1 z-3,
-3 2 -2
0) mepHeHIUKYIAPHO TNIOCKOCTH 2X+5y—3z2+4=0.

0) MepreHIUKYISIPHO TPSIMOM

a) MmapasuiesIbHO MPSAMOit

10. HaiiTi KoOpJMHATHI eIMHUYHOTO BEKTOPA, KOJUIMHEAPHOTO BEKTOpy b = (6, -8, 4) Y HalpaBJIEHHOIO B
MPOTUBOTIOJIOKHYIO CTOPOHY.
11. OnpenenuTh, IpH KaKoM 3HAYeHHH ¢ BeKTOpsl A =ad —3]+2K u b =1 +2]—ok B3aumuO
HEepPIEHANKYIISPHBL.
12. BolYMCIHUTH AJTMHY BEKTOpA 2(5, 5)6 ,ecm a=31—-2j,b=-5i+],c=i+4j-2k.

13. BHIYMCINTS TIOMA b MAapaJLIeorpaMMa, TIOCTPOSHHOTO Ha BekTopax a =3p+5q, b = p—87,
eciu |f)| =4, |(T| =7, yron Mexnay p u q pasen 30°.

14. Haitru [a,¢]+[b,c], ccon @ =31 —2j + 4k, b =5i +3j -k, =i +4]—K.
KoHnTposibHBIE padOTHI 10 TEMAM:

JIunetinas anreopa.

Bekropnas anredpa.

AHanmuTH4YeCcKas TeOMETPHSL.

/Jemo-eapuanmul KOHmpoabHBIX padom

Jluneiinas aareopa

1. Jlana cucremMa

X, + 2%, + 3Xx; = 0
X, + X, — 2x3 = 4
3x, + 5X, + 3%X; = 5

HewussectHoe X; Haiitu o ¢popmynam Kpamepa.
2. lana cucrema JIMHEHHBIX ypaBHEHUN

XX = X + 2X - X, =1
XX — X + X - X, =0
XX — X, + 5% - X, = 4
XX — X, + 6X, - X, =5

Jlokazare, uto cuctema copmecTtHa. Haiitu e€ obee pemenne. HaliT yacTHOe penieHue, eciiu

X, =X; =1.

3. OTHOCHTENBHO KaHOHHYecKoro Gasuca B R3 nambt wetwipe Bexropa: f1 = (3;,-12), fo =(1,2;4),
f3 = (— 3; 1 —1) , X= (2; 4; 9). Jlokaszarp, 4TO BEKTOPBI fl, f2 , f3 MOKHO TIPUHSTH 32 HOBBIN 0a3uC B
R3. Haiitu koopauHate! BekTopa X B 0azuce fi .
BexkTopnas anredpa
1. Haiitu yron mesxay Bektopamu @ =3i +5j -2k u b =-2i +4j+3k.

2. Jloka3arb, 4TO TOYKH A(Z, 4 — 3); B(S,—l, 7); C(— 3, 7,1); D(— 6,12,— g)ﬂBH}IIOTCH BEpIIMHAMU
napasienorpamMmma.
3. 3Has, yto BekTopsl A =ai +4]—3K u b =71 + 2 + K xonnuHEapHBI, HAWTH o U f.
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4. BoruucnuTh AMUHY JI000M AMaroHajy napauienorpaMmma, IOCTPOEHHOTO Ha BeKTopax a =3p— 77,

b=2p+47q, ecimn |ﬁ|=2\/§, [@|=5, a yron mexxny p u  pasen 45°.

AHAJNTHYECKAS TeOMeTPUs
1. Hanucars ypaBHEHHE NPSIMOM, POXOLAIIEi yepe3 Touky M (7,-6)

a) mapaJuiesibHO npsMoil 6x —5y —8=0;

0) mepneHIuKYIAPHO IpAMOit 5x —y +4=0.

2. Hanncarb ypaBHEHHE IIJIOCKOCTH, MPOXOASAIIECH yepe3 TOUKy M (4,—4,—5)

a) MapajuiesIbHO MJIOCKOCTH 3X + 6y +8z —3=0;

0) MepreHIUKYIIPHO MPSIMOU

x-1 y-5 z+3
-4 5

3. Hanucarb ypaBHEHHE IPSMOii, TIPOXO/SIIEH Yepe3 Touky M (12,-5,-6)

a) MmapasuiesIbHO MPSAMOit

X+5 y+1 z72-2
-3 4 -1’

0) mepIeHIUKYISIPHO TIOCKOCTH 7X+4y —Zz+2=0.

TeMbl HHAMBUIYAJIbHBIX 3a1aAHUI:
Jluneiinas anredpa
Bekropnas anredpa

TeMbl 1a00paTOPHBIX PadoOT: He npedycmompeHsl.

TeMbl 1J151 CAMOCTOAITE/ILHOI PadOThI:

Jluneitnsle npocTpancTBa. ApudmMernyeckre npocTpaHcTBa. EBKINA0BEI IMHEHHBIE IPOCTPAHCTBA.
Anrebpa reoMeTpHueCcKUX BEKTOpoB. CKalIipHOE, BEKTOPHOE, CMEIIaHHOE TPOU3BEICHUS.

[Ipsamas Ha mmockoctu. Ilnockocts. [Ipsimas B mpocTpaHCTBeE.

JInHUM ¥ MOBEPXHOCTH BTOPOTO NOPSKA.

Tembl KypcOBOI0 IPOEKTA: He NPedyCMOMPEHbI.

3K3aMeHaHI/IOHHBIe BOIIPOCHI:

1.
2.
3.

o

o N

10.
11.

12.

13.
14.

9

Marpuiibl ¥ I€MCTBUS C HUIMU.

Onpenenureny mNopsaka N U UX CBOICTBA.

HokazaTh: «OnpeaennuTenb MaTpULbl paBEH HYIIO TOTJa U TOJBKO TOTJa, KOTJa CTPOKHU MAaTPHIIbI
JIMHEWHO 3aBUCUMBD».

Anrebpanyeckue 10N0JHEHUS U MUHOPBI. CBSA3b MEXAY HUMU U BBIYMCIIEHUE ONIPEIETUTENS C
ITOMOUIBIO PA3JIOKEHUSI 110 CTPOKE.

OOpatHas marpuna. PemieHue MaTpu4HbBIX YpaBHEHUH.

JluneitHoe mNPOCTpaHCTBO (ompeneneHue, mpumepsl). JlokasaTh, 4TO B JOOOM JIMHEHHOM
MPOCTPAHCTBE CYILECTBYET €IWHCTBEHHBIM HYyIb-BeKTOp. JloKazaTh, 4TOo B TIOOOM IUHEHHOM
MPOCTPAHCTBE VISl KAKJOTO X CYIIECTBYET €MHCTBEHHBIN MPOTHUBOMOIOKHBIN JIIEMEHT.
JIMHEWHO 3aBUCUMBIE U TMHEWHO HE3aBUCUMBIE CUCTEMBI BEKTOPOB.

Jloka3zatb, 4TO cuCTEMa BEKTOPOB, COJIEpHkKalIasi HyJIE€BOW BEKTOP, TMHEWHO 3aBUCUMA.

JlokazaTh, YTO CHCTE€Ma, COCTOsIIIas U3 N BEKTOPOB M COJAEp)Kallasi JBa PaBHBIX BEKTOpa,
JIMHEWHO 3aBHCHMA.

Panr matpunsl. Teopema o 6a3MCHOM MUHOpPE U €€ CIIEICTBUS.

basuc. Koopaunatel. Teopema 0 eTMHCTBEHHOCTH Pa3IokKEeHHUs BEKTOpa 1o 0a3ucy.

Ckansproe npousBezienne B R" u ero cpoiicTBa. EBKIMmoBBI mpocTtpancTBa. HopMupoBaHHEIE
npoctpancTBa. HepaBenctBo Komm - byHsikoBckoroO.

IIpeoOpa3oBanue KOOPMHAT MPH MEPEX0JIe OT OAHOT0 0a3zuca K JAPyromy.

OpToroHanbHble U OPTOHOPMUpOBaHHbIE Oa3uChl. [lepexon OT OJHOTO OPTOHOPMHUPOBAHHOTO
0asuca K Ipyromy.
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15. Anre6pa reoMeTpUIECKIX BEKTOPOB.

16. Pemmenue cucteM n JIMHEWHBIX YPAaBHEHHWM C N HEU3BECTHHIMHU. PerieHue cucteM m JIMHEWHBIX
ypaBHeHUl ¢ n HeusBecTHbIMU. Teopema Kponekepa — Kanemu.

17. CucteMbl JTUHEWHBIX OAHOPOJHBIX YpaBHEHUU. TeopemMa O CBOMCTBaX YAaCTHBIX PELICHHI
CUCTEM JIMHEMHBIX OHOPOIHBIX ypaBHEeHUN. DyHIaMEHTAIbHAS CUCTEMA PELICHUM.

18. JIuneiHbIl onepaTop, €ro MaTpuila U CBOKMCTBA.

19. JInnennsbli oneparop. TeopeMa CyIeCTBOBAaHUS U €JUHCTBEHHOCTH.

20. Ilepexon ot 6a3uca k Oazucy. Marpuiia JUHEHHOTO ONEpaTopa, OCYIIECTBISIONIEIO MEPEXoa OT
0asuca k 6azucy.

21. VI3ameHeHne MaTpHIIbl IMHEHHOTO OllepaTopa Mpu U3MeHeHUH Oa3uca.

22. CoOcTBeHHBIE 4YHClIa U COOCTBEHHBIE BEKTOPHI JHMHEHHOro omepatopa. Mx cBoiictBa. Bun
MaTpHUIIbI JINHEHHOTO onepaTopa B 6a3uce U3 COOCTBEHHBIX BEKTOPOB.

23. JIuneiinbie U OUITMHEHHBIE POPMBI.

24. KBanparuunbsie Gopmbl. [100KUTENBHO U OTPULIATENILHO ONpPECIICHHbIE KBaipaTHUHbIe (hOPMBI.
Kpurepuii CunpBectepa.

25. KBagparuunsie ¢popmel. [IpuBeaenne kBaapaTHuHOM (POPMBI K TIIaBHBIM OCSIM.

26. Kpussie 1 noBepxHOCTH. KpHBOJIMHEHHBIE CHCTEMBI KOOPIUHAT.

27. Ilpsimast Ha TIJIOCKOCTH.

28. [110CcKOCTb.

29. IIpsmast B MpOCTpaHCTBE.

30. JInHMM BTOPOTO MOPSIKA.

31. IToBepXHOCTH BTOPOTO MOPSAKA.

33.1lpuBeneHue JIMHUN BTOPOTO MOPsIIKAa K KAHOHUYECKOMY BUTY.

MaremaTn4yecKkuii aHa I3

Lemo-eapuanm

n+n3

1. Haittu npenen nocnenosarensHoctd M 5
N—>c034+n+n

_ x°+9x+14
2. Beraucnuts npenen GyHKIuu lim T
X>-2 X°—-X-6
3X
3. Umeetcs mu veonpenenennocts M (2x — 3) X=29 Ecnm J1a, TO yKa3arh €e€.
X—2
1

4. Beramemurs npegen lim (2 —x) X,
X—>+0

5. SBnsercs ma Gpynkuus o (X) = ) GeckoHe4HO GOoIbIIOi B Touke X =17

x3—ﬂsm&2—1
X3 —1)sin(x -3

WX+1-2

6. Asnserca mu pynaxmus o (X) = GeCKOHEeUHO MasIoi B Touke Xg =37

x2 —4 npu X < 2,

7. OxapakTepu30BaTh TOUKY X( = 2 115t QyHKIHH f2 (x) = 2
X“—=9 mpm X>2.

33
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Haiitu npou3BoanbIe cienyomux GyHKIUN (pe3ybTaT He TPeoOpa3oBhIBATh):

9. f (X):1+i+i

X Jx 3x
10. f(x)=arccosl.
X

tgx — X

11. Tonw3ysch npasunom Jlonutans, Haiitu penen M - >
x—> 0sin X — X

y _ 2 1.4
12. HaiiTu ygacTku MoHOTOHHOCTH 1 dkcTpeMymbl pynkmuu f (X) =1+ X —= X",

2

13. Nana dpynxuus f (x)=\/§—arctg\/§ . Haittn f ”(X) .

14. Haiitu uacthble ipousBoanbie u quddepennuan AU ¢ysxkuun U = Sil’l(X2 + y2) .
4

15. HaiiTi ygacTKu BBITYKJIOCTH, BOTHYTOCTH M Touku neperu6a pynxmuu T (X) = X + X— .

+2
KontposabHbie padoThl 10 TEMaM:
BLI‘H/ICJ'IGHI/IG Hpe,[[eJ'IOB

HuddepennnpoBanue hyHKIUI

/Jlemo-eapuanmul KOHMpPOALHBIX padom
Hemo-eapuanm 1
Haiitu npenesnst

_7n®=7n*+3n . arcsin 7x
L lim———— 2.lim——=
e 4Nt 4n x>0 tg5X
E_x 2 2
3.lim Y2 XTVXED iy X TOXES i 1)
x>2  X°+6X+8 xoo 11X +2X° -4 x>0

6.Haiitu u oxapakTepu30BaTh TOUKH pa3pbiBa (PYHKITUI:
NT+X-3 5
fl(x) = 2 + 1
X°=5X+6 145
JuddepenurpoBanme ClIoKHONW QYHKIUH.
Haiiti npou3BoaHbIe CleayOmux QyHKINUN
1. f (X)=(2—x?) cosx+2xsin x

_1+x—x2

2. f(x
) 1-x+x2

3. f(x)=e""*

4. f (x):arccosl_—x

J2
f (x)=arctgl_—x
1+x

(621

Uemo-eapuanm 2
Haiigure npousBoaHble crieayomux (QyHKIUI

1 flx)= 2~
) (1-x)? (1+x)3

. F(X)=In(Inx)
. (x)=sin(cos? x)cos x

f (x)=+x—arctgy/x

AW N

A
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1
5 f(X)=——
9 arccos’(x)

6. ITonp3ysce npaBuiiom Jlonurans, HalWTH Ipeaesn

lim x%.e” X

X— too

HNuanBuayajabHble 3aaHUSA 110 TEMaM:
Jluneitnas anre6pa

Bekropnast anredpa

TeMbl TabOpaTOPHBIX PAOOT: He npedycmMompensi.

Tembl KypcOBOIro IPOEKTA: He NPedyCMOMPEHDL.
JK3aMeHAUMOHHbIE BONPOCHI:

1. DnementapHbie QYHKIIUU U UX TpadUKH

2. Ilpenen mocnenoBaTeNbHOCTH

3. Tpenen pynkunn

4. TlepBblit 3aMeuaTeIbHBIN MPEET U €TO CICICTBUS

5. Brtopoii 3ameuaTenbHbIi peaen U ero caeACTBUS

6. beckoneuHo mainbie U 6eCKOHEYHO OombIIKe (HYHKINU, CPABHEHUE, BBIICICHNE TTIAaBHOM YacTH
7. HenpepsIBHOCTB, KJIacCH(PHUKAINS TOYEK pa3pbiBa

8. JuddepennupoBanue cioxxHoON GyHKIIHH

9. Ilpou3BoaHast MaTpHIla, YACTHBIE IPOU3BOIHBIC

10. [Tpon3BOIHBIC BHICIINX ITOPSIKOB

11. IlpousBoaHbIE MapaMETPUUECKU 1 HEIBHO 3aJJaHHBIX (PYHKIIMM
12. ndpdepenunanst

13. IIpaBuno Jlonurans

14. DxcTpemymbl

15. YcaoBHBIH 3KCTpeMyM

Cemectp 2 HHTErpajbHOE HCUHCJICHUE
Haiitu unterpansi:

1. —li—dx
X+3
O -
1+ x“)arctgx
3.Ixexdx

dx
i Fowe ey

CornacoeaHa Ha noptane N2 19603

35



6. BbruncanuTth miomanp miockor GUrypsl, OrpaHU4YEHHON JIMHUSMHU:
y=3(x+1)2; y=3x+21
J2

7. BeruucianuTh HECOOCTBEHHBIM UHTETPAI: M
1 4-x*

OueHuTh CXOAMMOCTh UHTETPAJIOB:

1 sin x
8. [T X gy,

2

0 X
9 OJ? dx

1VX +Vx°

10. 3anucare UHTErpasi B BUJE MOBTOPHOTO U PACCTABUTH MPEEIIbI HHTETPUPOBAHUS H 2ydxdy , ecmu D

D
— 001acTh, OTpaHUYCHHAS IMHUSIMHU y=\/§ , y=0,x+y=2.

11. IlepeiTu K MOJSIPHOM CUCTEME KOOPJAMHAT U PaCCTaBUTh MIPEACIIbl UHTETPUPOBAHUS
H\/Rz—yz—zzdydz , ecmu D={(y,2) e RZ: y2 +22 < R2, 2>y, 2< V3 y}.
D

JAuddepenuuanbubie ypaBHEeHUS
emo-eapuanm
12. Yka3arh ypaBHEHUS, IOPSIOK KOTOPHIX MOKET MIOHM3UTh 3aMeHa Y = Z(X)

a) (x+1)y"+y"=x+1
6) 2yy" = (v +y?
B) Xy"-— y’In(ij =0

X

3

"

r) x y"+2x°y"=1

13. Yka3aTh TuIl ypaBHEHUH U pElIUTh JUHEHHOE YpaBHEHHE (OTBET 000CHOBATH). a)

xyy' = y2 + x\/x2 +4y2

6) y'+ ycosX=sinX-cosX

B) y-In3y+y’-\/x+1:O

, 2y —X
Dy =2
2X+Y
14. YcTaHOBUTH COOTBETCTBUE MCKOY I[I/I(I)(I)epCHI_[I/IaHLHBIM YpaBHCHHUEM U BUAOM €0 YaCTHOI'O pCHICHUSA
a) Y'+2y'+2y =3x+7 1) Yy =ax
0) y'+2y' =3x+7 2) y,,,H:a+bx2
3) Yuu = (@-+bx)x?
4) Yy =a+bx

2R
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5) Yun =(a-+bx)x

/Jlemo-eapuanmol KOHMPOILHBIX padom

Jlemo-eapuanml

Heomnpenenénnpie nuHTErpaibl

3x-1

1. dx
J V4 - X2
arccos ° x
2. —
I 1- x2 X

3. j arccosx dx

2x -3
4.
Y x? 3x+8
X19
5. de

Jlemo-eapuanm 2

OrnpenienieHHbIE M1 HECOOCTBEHHBIC UHTETPAJIBI.

1. BeruucnuTh miomas miockoi (GUrypsl, OrpaHUuYe€HHON KPUBBIMHU:
6y = x3 —16x, 24y= x3 —16x;

2. BpluncnauTh JUIMHY AYTH KPUBOM:

3
=6 cos”t
y _ 3. MEXKIy TOYKaMH A(0;6) u B(6;0).
X=6 sin~t
3. BBIYHCIUTH HECOOCTBCHHEIE I/IHTeraJ'IBI WK YCTaHOBUTH UX PACXOIAUMOCTb
2
I X“dx

2 \/625-x*

a e —
) J.x +6x+18

Jlemo-eapuanm 3

JuddepennnanbHble ypaBHEHHUS.
1. Onpenenutsb TUI, HAWTU o01Iee pelieHne U perienue 3agadu Komm

2(y? — y +xy)dy =dx, y(-2) =0.

2. Pemmts 3anaqy Komm

1+(y)% =2yy", yO =y' @) =1.

3. Haiitu oG1ee pemenue nudepeHanbHoro ypaBHEeHUs
yIV _6yHI+9yH:3X_1
4. HaiiTu obmiee peuieHue cucteMsl TuddepeHnaibHbIX YpaBHEHUH (MaTPUUHBIM CIIOCOO0OM)

X .
d_:_x+3y+5|nt+cost,

,

y

— =X+ V —cost.
a Y

NuauBuayajbHble 3a1aHUS 110 TEMAM:
OnpenenéHHble HHTETPAIIbI
JuddepenunanbHble ypaBHEHUS
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Tembl J1a00paTOPHBIX PAdOT: He npedycmompenbl.

TeMbl 17151 CAMOCTOSITEJILHON Pa0dOTHI:

IIpunoxeHue onpenesEéHHOro HHTerpaa

[TpuOnu>xEHHBIE METO/IbI BEIUMCICHHSI HHTETPAJIOB

CucteMbl HEOTHOPOIHBIX MU hepeHINATBHBIX YpaBHEHHH |-r0 mopska

Tembl KypcOBOI0 IpoOEKTAa:HE NPEOYCMOMPEHDI.

9R3aMeHaIII/IOHHLIe BOIIPOCHI:

1. HeonpenenéHHblil MHTETpAJ U €T0 CBOKWCTBA

[Tonsenenue nox 3Hak quddepeHnuana + aeMeHTapHble Ipeodpa3oBaHus
DneMeHTapHbIe TPeoOpa30BaHus + M0 YacTAM
HHuTerpupoBanue palioOHaIbHBIX Apo0ei
WuTerpupoBanue uppanoHaibHOCTEN
HuTerpupoBanue TPUTOHOMETPUYECKUX BBIPAKEHU
OrnpeneneHHbId HHTErpall
HecoOcTBeHHBIE HHTETPAJIBI IEPBOTO POJIa
HecoOcTBeHHBIE HHTETPAIBI BTOPOTO POJa

. /IBOMHBIE HHTETPAITBI

. TpoiiHbie UHTErpaNBI

. 3aMeHa epeMEeHHbIX B KpaTHBIX MHTErpajax

©oN kLN

el Sl T
W N ko

. KpuBonuHeliHbIe MHTETpaIbl

[EEN
SN

. IToTeH1IMaILHOCTH I1OJIS

[EY
ol

. Jnddepennmansapie ypaBHEHUS C pa3AeISIOIMIAMUCS TEPEMEHHBIMU

[EY
D

. OmHoponHbie nuddepeHITnaTbHbIC YPAaBHEHUS
. JIunelinpie quddepeHranbHble ypaBHEHUS

= e
o ~

. Juddepenuunanbusie ypaBHeHUs! bepHynnu
. YpaBHEHUS B MOJIHBIX AU(depeHnnarax

N
o ©

. Jnuddepennnanbubie ypaBHEHUs, TOMYCKAIOIUE TTOHUKEHHUE MTOPSIIKA

N
[

. Jluneitnbsle qudQepeHnmanbHble ypaBHEHHs! BHICIINX HOPSIIKOB C TOCTOSTHHBIMU
koa¢dunmenTamu (0AHOpoAHbBIE + MeToA Jlarpanxa)

. JIuneitnbsle qudQepeHnmanbHble ypaBHEHHs! BHICIINX HOPSIIKOB C TOCTOSTHHBIMU
KO3 pHUIMEHTaMHU C PaBON YaCThIO CIIEUATIBHOTO BUA

23. Cuctembl TUHEWHBIX MU depeHIualIbHbIX YpaBHEHHH

N
N

Cemectp 3
_3+2i

1. 3anucars B anredpandeckoi popme 7—i

T .

—I
2. Borunciuts €

Z“’: 2
3. Haiitu cymmy psga " n(n+1)
- (_1)n n+l
X—3

4.Haiitn o0nacTh CXOMUMOCTH psia "=t

28
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sin(z+2
gdz
|z+1-i|=2 z-1
5. BeruucianTe UHTErpal
6.Vkazare U.O.T. 1 HaliT! BBIYET
1-cos3z
()=
a) z
e
f(2)= 5o
5) 2’ (z+1)

7.Haiity opuruHasbl
1

a) (1_ p)2
1

5) p*(z+2)

z

TeMbl KOHTPOJILHBIX PA0OT:

OnepauHH C KOMIIJICKCHBIMH 4YHCJIaMHU
qDYHKIII/II/I KOMIIJICKCHBIX IEPEMCHHBIX
Yucnosbie U Q)yHKHHOHaHLHLIC PAAbI

JleMo-BapuaHTBhI KOHTPOJILHBIX padoT

Jlemo-eapuanml
KomruiekcHbie unciia v onepanyui ¢ HUIMA

1. JlaHbl KOMILIEKCHBIE YUCIIa Z = —2\/§ -2i;z,=1- \/gi
a) MOCTPOUTH UX Ha KOMILJICKCHOM

IOCKOCTH (Z);

0) HaliTH X MOAYJIU M apTYMEHTHI;

B) 3amMcaTh B TPUTOHOMETPUUYECKONW U TIOKa3aTenbHOH (hopme;

T) HalTH Z,-Z, U Z, . Z, B airedpandeckoi Qopme;

I[) BBIYMCIIUTDH s’f Zl " IOCTPOUTH HaliIcHHBIE KOpHH Ha KOMILIEKCHOM IIIIOCKOCTH,

2.M300pa3uTh Ha KOMITJIEKCHOM MIOCKOCTH
00J1aCcTh, TOUKH KOTOPOH YOBIETBOPSAIOT COOTHOILIEHUIO

|z-1+i[<2, Rez<0

Jlemo-eapuanm?2
qDYHKHI/II/I KOMITJICKCHBIX TEPEMECHHBIX

Banana Qynkums f(z)= Imz

z
1. BoiaenuTh 1€HCTBUTENBHYIO U MHUMYIO YacCTH.
2. IIpoBeputs ycnosusa Kommn-Pumana.

3. Haiitit MOZys1b M apryMeHT QYHKIUH ist Z, =1+1 .
4. BBIYHCITATH J. f (z)dz AB—ompesox npsmoii A(0;1), B(L;1)

AB
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Jlemo-eapuanm3

Psanel
1.MccnenoBats Ha CXOOUMOCTD

= 1
K nz=:1 (n +1)/(n+1)

2 2n-1

9 2~

n==

> 2
m)22n+1

n=1

g

n==1

2.0npenenuTh 001aCcTh CXOAUMOCTH

6) InX+IN? x+IN*+1In* x+---
1 1 1 1

+ + +
1+x% 1+x* 1+x° 14X

> NX
2.

r) ~ enx

B)

HNuauBuayanbHble 3aJaHMs 110 TEMAM:
KomruiekcHbie unciia u onepanuu ¢ HAIMU
Pannr

Tembl 1a00opaTopHbIX padoT: He npedycmompensl.
TeMbl 17151 CAMOCTOSITEJILHOM PadOTHI:

BeiBoa hopmyiel Diinepa
OcHoBHast TeopeMa O BbIYETax
CrnenuanbHble QyHKIUH

Tembl KypcOBOIo IpoeKTAa:He NPE0yCMOMPEHHI.

JK3aMEHANMOHHbIE BONPOCHI:

1.IloHsATHE YNCTOBOM MOCIEA0BATEIBHOCTH.
2.Ilonsitue uncnosoro psna (U.P.).

3.Heo6xomumebrit mpu3Hak cxoaumoctu Y.P.

4. locraTouHble IpU3HaKu cxogumocty Y.P.

5. 3nakouepenytomuecs psaasl. Teopema JleriOnuna.
6. 3HaKOIIEpEMEHHBIE PSAJIBIL.

7.Ab6cnor0THAS U ycIoBHas cxoauMocTh Y.P.
8.®yHkuuoHanbHbIe psibl (D.P.). [Ipumeps.
9.Crenennsle psasl (C.P.). [Ipumepsi.

10.Teopema Abenst o ctpoenun obmactu cxoaum. C.P.
11.IIpencraBnenue GpyHkiuu B Buje psjaa Telnopa u Makinopena.
12 ITonstue kommiekcHoro uncia (K.4.).

13. Onepanuu ¢ KOMIIJIEKCHBIMU YU CIIAMHU.

14. ®opmyna Diinepa.

15. TlokazatensHas Gopma K. Y.

16. [lonsiTre GyHKIMU KOMIUIEKCHOM MepeMeHHOM.
an

CornacoeaHa Ha noptane N2 19603



17. ®yukuuu €°,Sin z,C0S Z ¥ UX CBOMCTBA.

18. Ycaosus Komm-Pumana. Beisos.

19. Uurerpan ot @.K.I1. mo nuaum.
20.Teopema Ko 1151 0THOCBSI3HOM 0071aCTH.
21. Teopema Komm gt MHOTOCBSI3HOM 001acTH.
22. Psan Jlopana u ero cTpoeHue.

23. N.0.T. n ux KIacCu(pUKaIHs.

24. IlonsTHE BHIYETA AHAIUTHYECKON (PYHKITHH.
25. OcHOBHas TeopeMa O BbIUETaX.

26 WUuTerpaisl, 3aBUCSIIME OT apaMeTpa.

28. Tlonsitue GyHKIMU-OPUTHHATIA.

28. TlonsiTue N300paKeHUss OpUTHHAIIA.

29. UnTterpanbHOe ipeoOpa3zoBanue Jlamaca.
30. TeopeMbl TUHEHHOCTH, TIOJO0US, 3aTIa3/IbIBAHUS, CMEIIICHUS:
31. O6parnoe npeodpazoBanue Jlamnaca.

32. Pemenne nuddepeHnnanbHbIX ypaBHEHHH.
33. CkansipHOe TIpou3BeieHre ABYX (DYHKITHIA.
34. Hopma dyHKImm.

35. Tpuronomerpuueckuii psa Oypee.

36. Berancnenue kod¢ppunuenTos psga Oypee.
37. Pag @ypbe B KOMIUIEKCHOU (hopMme.

38 CnektpanbHas QyHKIHUS.

39. AMIIIUTYIHBIN CIIEKTP.

41. ®a30Bblii CIIEKTP.

42. Unterpan ®ypoe.

43. IlpeobpazoBanue dypoe.

4 MeToauveckne MaTepuabl

s oGecnieuenus npouecca o0yueHHs U peleHus 3a/1a4 00y4eHHs UCIIONIb3YIOTCS METOJMUECKUe
MaTepHualbl, ONpeAessAIoIre MPOLEeayphl OLEHMBAHUS 3HAHUN, YMEHHMH, HAaBBIKOB M (MJM) OINbITA
NeSITeIbHOCTH, XapaKTEpPU3YIOIIUX 3Tallbl JOPMUPOBAHUS KOMIIETEHIIUN, B COCTaBE:

MeTtoauyeckue MaTepuasbl: TyHKT 12 pabodeil mporpaMMbl

YueoHo-MeToaUYecKOe U MHPOPMAIIMOHHOE O0ecTiedyeHue JUCIUIINHBI
OcHoBHas uTeparypa

2. bepman, I''H. COopHUK 33124 110 Kypcy MaTeMaTHYecKOro aHajau3a [ DIeKTpOHHBIH pecypc] :
yauebHoe mocodue. — DnektpoH. aad. — CII6. : Jlanp, 2016. — 492 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=73084

2.bepmanT, A.®. Kparkuii kypc maremaruueckoro ananuza. / A.®@. bepmant, U.I. ApamanoBuy.— CIIO.:

Jlanb, 2010. — 736 c. [OnekrponHbii pecypc|. — Pexum mocryma: http://e.lanbook.com/book/2660.

Jlara oOpamenus 31.01.2017

3.EmprioB A.A. UnTerpanpHoe ucuncnenue. JnddepeHmansasie ypaBHeHUS : yaeOHoe mocodne / A.A.

Enpuos, T.A. EnbnioBa ; denepanbHoe areHTCTBO 10 00pa3oBaHuto, TOMCKU TOCy1apCTBEHHBII

YHUBEPCUTET CUCTEM YIPABIEHUS U paAroIeKTpoHUKH. - Tomck : TYCVYP, 2007. - 263[1] c.

Ok3emiusipel Beero:100.

4. MarasunnukoB JL.U. Breiciias marematuka I. [IpakTukym mo nuHelHO# anreOpe U aHAIUTHYECKOM

reometpun: Yuyebnoe mocobue / JL.M. MarasunaukoB, A.Jl. MarazunaukoBa; MUHHCTEPCTBO

oOpaszoBanus Poccuiickoit @enepannn, ToMckuil rocyaapCcTBEHHBIM YHUBEPCUTET CUCTEM YNpaBICHUS U

paanoanekTpoHuku. - Tomck: TYCVYP, 2007. - 162 c. Ix3emmiasipbl Beero: 973k3.

41
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http://e.lanbook.com/books/element.php?pl1_id=73084
http://e.lanbook.com/book/2660.%20����%20���������%2031.01.2017
http://e.lanbook.com/book/2660.%20����%20���������%2031.01.2017
http://e.lanbook.com/book/2660.%20����%20���������%2031.01.2017

JlonoJIHUTeIbHAS JIUTEpaTypa
1.bubuxos 0. H. Kypc 06bikHOBEeHHBIX U depeHnanbHbIX ypaBHeHHH yueOHoe nocobue. CIIO.
Jlanp,2011. — 304 c. [DnexkrpoHHbii pecypc]. Pexum nocryna:
http://e.lanbook.com/books/element.php?pll id=1542.

2.ITantenees, A.B. Teopust pyHKIMIT KOMIZIEKCHOTO TIEPEMEHHOTO U OTIEPAIIMOHHOE NCYHCIICHHUE B
npumepax u 3anadax/ A.B. [Tantenee, A.C. Skumona. CII6. Jlans, 2015. — 448 c. [DneKTpOHHBII
pecypce]. Pexxum nocryna: http://e.lanbook.com/book/67463.

YyeOHo-MeTOANUYECKHE MOCOOUS

O06s13arenbHBIC YUeOHO-METOAMYECKHIE TTOCOOUS

IIpakTnyeckue 3aHATHS MPOBOAATCSH MO Y4eOHBIM MOCOOUAM

1.bepman, I'.H. CO0pHuUK 33124 IO KypCy MaTeMaTH4YECKOTO aHanu3a. [ DIeKTpOHHBIN pecypc]| —
Onektpon. nan. — CII6. : Jlanp, 2016. — 492 ¢. — Pexxum nmoctyma:

http://e.lanbook.com/book/73084

2. bepmant A.® Kpartkuit kypc maremarudeckoro aHanmsa / A.® bepmant, I.I" ApamanoBuY ,
C-ITerepOypr U3a-Bo: Jlans, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll_id=2660

3. EnbuioB A.A. UnTerpansHoe ucuucnenue. uddepenunansasie ypaBHeHus : yaebHoe nocodue / A.A.
Enbnos, T.A. EnbsrioBa ; denepaibHOE areHTCTBO 0 00pa3oBaHu0, TOMCKUN TOCY1apCTBEHHBIN
YHUBEPCUTET CUCTEM YIIPABIICHUS U paauo3JeKTpoHuKHU. - Tomck : TYCVYP, 2007. - 263[1] c.
Ox3emiuisipel Beero:100.

3agaHus HA KOHTPOJIbHbIE PA0OTHI U MHANBH/IYAJIbHbIE 32/1aHNUsI IPUBEIEHbI B KAKIOM U3
CJIeAYIONIUX y4eOHbIX MOCO0HIi:

1. boromomnoga, E.Il. COopHUK 3a/1a4 1 THUIIOBBIX pacyeTOB 0 OOIIEMY U CIIELUAIbHBIM Kypcam
BbICIIeH MaTeMaTuku. [ DnexTponnslii pecypc]| / E.I. boromonosa, A.1. bapanenkos, .M.
[lerpymiko. — DnexrtpoH. nan. — CII6. : Jlans, 2015. — 464 c. (PexomenioBaHo 1ist
caMoCTOsATeNIbHOM paboTel) — Pexum mocryna: http://e.lanbook.com/book/61356

2. Munocnes, B.b. COopHMK HHIMBHTyaTbHBIX 33JaHUH 110 MATEMATHUKE I TEXHUYECKUX BBICIITHX
yueOHbIX 3aBefieHul. Yacth 2. [DnekTponHslii pecypc] / B.b. Munocues, E.A. [1ymkaps, H.A.
bepkos, H.H. EnuceeBa. — Dnextpon. gan. — CII6. : Jlanp, 2013. — 320 c. (Pekomen1oBaHO
JUTS CaMOCTOSITENIbHOU paboThl) — Pexxum poctyma: http://e.lanbook.com/book/32816

12.3.2. YueOHO-MeTOoANYECKHE TOCOOHS IJIS JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI

Y4eOHO-METOIMUEeCKUE MAaTEPUaNbl Ui CAaMOCTOSITEIIbHOW M ayJAMTOPHOW pabOThI 00YYarOIIUXCs
M3 YuCiia UHBAJIMOOB NPCIOCTABIIAIOTCA B Q)opMax, AIAIITUPOBAHHBIX K OIPaAHUYCHUAM HX 30POBbI U
BOCIIPHUATHS WHPOPMAIIUH.
Jl1st I ¢ HApYLIEeHUsIMU 3PEeHMs
- B (hopMe IIEKTPOHHOTO TOKYMEHTA;
- B IICUATHON ()OpPME YBEITUUCHHBIM IIPU(PTOM.
Jl1st T ¢ HApYLIEeHUsIMH CJIyXa:
- B (hOopMe 3JEKTPOHHOTO JOKYMEHTA;
— B IeYaTHOM Gopme.
21.]15[ JIMI ¢ HAPYIICHUSIMHU OIMMOPHO-ABUIaTEJIBLHOI'O aﬂﬂapaTa:
- B (hopMe IIEKTPOHHOTO JOKYMEHTA;
- B MI€YaTHOH opme.

12.4. ba3bl 1aHHBIX, THPOPMALMOHHO CIIPABOYHbIE U MOUCKOBBIE CUCTEMbI:

OOpazoBarenbHblii TopTan yHuBepcutera (https://edu.tusur.ru), smeKTpoHHBIH KaTanor OHOIMOTEKH
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http://e.lanbook.com/books/element.php?pl1_id=1542
http://e.lanbook.com/book/67463
http://e.lanbook.com/book/73084
http://e.lanbook.com/books/element.php?pl1_id=2660
http://e.lanbook.com/book/61356
http://e.lanbook.com/book/32816
https://edu.tusur.ru/

(http//lib.tusur.ru), osmextponHas OuOmuoreuynas cuctema «Jlaub» (http://e.lanbook.com) cucrema
auctaHiMoHHoro obpasoBanuss MOODLE (mMerogmueckue Marepuajbl: TEKCTOBBIE, ayauo U

BujieoGailsibl, ”HAMBUAYAJIbHBIE 3aJaHUS, TECTHI U T.1.)
Ccpiku ¢ caiita kadeapsl Ha MaTeMaTUYECKHE PECypChl M OH-JIAlH TPeHAKEPHI.
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