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1. | Jexuun 36 36 | yacoB
2. | JlabopaTopHblie padoThI 4acoB
3. | TlpakTHYecKue 3aHATHS 36 36 | wacoB
4. | KypcoBoii npoext/padora (KPC) 4acoB
5. | Bcero ayauTOpHBIX 3aHATHH 72 72 | yacoB
6. W3 HuX B HHTEPAKTUBHOI (popme | 32 32 | yacoB
7. | CamocrosTebHas padoTa CTYIEHTOB. 108 108 | 4acos

(CPC)

8. | Bcero (0e3 3x3amMeHa) 180 180 | yacoB
9. | CamocT. pa6oTa Ha caady IK3aMeHa 36 36 | yacos
10| Obuast TPy10eMKOCTh 216 216 | yacoB

(B 3a4eTHBIX equHHuNAx) | 6 6 |3ET

3a4yeT He MperycMOTPEeH JduddepenunanbHblii 3a4eT HE IPELyCMOTPEH

Jx3ameH lcemectp

Tomck 2017
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokost Ne 293 ot « 19 » 5 2017 1

Jlucr corjiacopaHmii

Pabouas nporpamma coctapiieHa ¢ yueToMm TpeboBanuii @enepanbHoro ['ocyjapcTBEeHHOTO 00pa3oBaTeib-
HOTO cTaHaapTa Beiciiero oopazopanus (OI'OC BO) no HanpaBJIeHHIO TOATOTOBKH (CHIEIIUATBHOCTH)
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1.Iesau ¥ 3a7a4M AUCHUIVIMHBL. LIEIBIO Kypca ABIsETCA YriyOnEHHOE TOBTOPEHHE OTACTIBHBIX TEM Kypca
MaTEMaTHKU CPEIHEH ILKOJIbI ¢ HEKOTOPBIM JIONOJHEHUEM TECHO NMPHUMBIKAIOIMIUX K 3TUM T€MaM pa3feiioB
BY30BCKOI'O Kypca MaTEMaTHKH.

2.Mecto qucuuniuHbl B ctpyktype OIIOII: Beenenue B MaTeMaTuKy OTHOCUTCS

K BapuatuBHON yactu auctuminea (b1.B.JIB.6.1). Jlns ycBoeHHs Kypca BBEICHHE B MaTEMATHKY CTYICHTHI
JOJDKHBI XOPOILIO 3HaTh U YMETh IIPUMEHATH 3TH 3HAHUS 110 CIEAYIOLIUM pa3zeiiaM 3JIEMEHTApPHON MaTeMa-
TUKU: peoOpa3oBaHue anreOpandyeckux, TPUTOHOMETPUUYECKUX, NMOKA3aTeIbHBIX U JIOTapU(MUYECKUX BBI-
paKEHUH, pelIeHNE JIMHEHHBIX, KBaJJPAaTHBIX U IPOOHO-PAllMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB, CBOICTBA
U rpaduKy OCHOBHBIX AJIEMEHTapHBIX (YHKIMIA, peoOpa3oBanue rpaduxos ¢yHkiuili. Beenenue B mMare-
MaTHKY SBJsieTCsl (PyHIAMEHTOM 00pa30BaHUs MO CHEIHATBLHOCTH « DKOHOMUKAY. OH MPU3BaH /1aTh CTY/ACH-
TaM MaTeMaTU4eCKHil anmapat, KOTOpbI OyAeT HCIOIb30BaThCs B AajbHEHIIEM NMPU U3YYSHUH AUCUUILIINH
0a30BOro IMKJIA, a TAKXKE NPU M3YYCHUH TUCHUIUIMH NPO(EeCCHOHAIBHOTO IHKIA «MaKpOIKOHOMHUKAY,
«MaremaTu4ecKkue MOJEIN B SKOHOMUKEY, « IKOHOMHUKA NPEANPUATUN», «ByXranTepcKuil yueT U aHalau3»,
«Teopust BEpOSITHOCTEH W MaTeMaTHYECKasi CTATHCTUKa», U Jp., B Y4eOHO-MCCIEeI0BATEIbCKON U HAYYHO-
uccienoBarensckoi padore. [Ipu uzydeHuun 3Toro Kypca He0OXOJUMO MOBHIIIATH YPOBEHb (PyHAAMEHTATb-
HOW MAaT€MaTUYECKON MOATOTOBKHU CTYAEHTOB IPU OJJHOBPEMEHHOM YCUJIEHUH MPUKIATHON YKOHOMHYECKON
HaIlpaBJIEHHOCTH.

3. TpeOoBaHus K pe3yJIbTATAM OCBOCHUS JUCHUIINHBI:
Hpouecc I/I3yT-ICHI/I$I OUCHUIIJIINHBI HanpaBneH Ha (1)OpMI/IpOBaHI/I€ CJI@I[}IIOHII/IX KOMHCTCHHI/IfII

OINIK-7 crocoOHOCTh pemaTh CTaHAapTHBIE 3a/1a4d MPO(EeCCHOHATFHON AEATENbHOCTH Ha OCHOBE HH(pOpMa-
LIUOHHOW U OMOIMOrpaguueckoi KylIbTyphl C IPUMEHEHUEM MH()OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHO-
JIOTHH U C y4€TOM OCHOBHBIX TPeOOBaHUI MH(OPMAIIMOHHON 0€30MaCHOCTH»

B PE3YIbTATC U3YUCHUSA JUCHUIIIMHBI CTYJCHT JOJIPKCH:

3namsb: OCHOBBI JINHEHHOW anredpbl U aHATUTUYECKON F€OMETPHUH, OCHOBHBIE ITOHATUS MATEMaTHYECKOTO
aHaJM3a, COOTBETCTBYIOIINI MaTeMaTHYECKH anmnapar; Ui peleHus CTaHIapTHBIX 3a/1a4 pogeccuo-
HAaJIbHOM JIE€ATEIbHOCTH.

Ymems: npuMeHATH METO/BI U CMIOCOOBI pelIaTh CTaHJApTHBIE 33/1a41 TPO(PECCUOHATILHON 1EATEIbHOCTH
[Tonb30BaTbes MpU HEOOXOIMMOCTH MaTEMaTHUECKOM JINTEPaTypoil.

Bnaoems: cOOTBETCTBYIOIUM MAaTEMAaTUYECKUM alIapaToM sl peleHus SKOHOMUUECKUX, (PMHAHCOBBIX
Y OpraHU3allMOHHO-YIIPABICHYECKUX 3ajjad Ha OCHOBE MH(OPMAIIMOHHOM U OHOIHorpaguueckoi KyabTypbl
C MpUMEHEeHNEeM UHPOPMallMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH U C YYETOM OCHOBHBIX TpeOOBaHUI
MH(POPMALMOHHOM 0€30MacHOCTH
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4. O0beM TUCUMIIMHBI M BUIbI Y4eOHOH padoThl

OO1mas TpyA0EMKOCTh JUCLUIIINHBI COCTABIISET 6__ 3a4eTHBIX IUHUIL
Bun yae6HOI paboTht Beero 44con CemecTpsl
1 2 3
AynuTopHbIe 3aHATHS (BCero) 72 72
B tom uncie:

Jlexrn 36 36
JlabopaTopusie pabots! (JIP)
[paxtnueckue 3ausaTus (I13) 30 30
Cemunapsi (C)
Komnoksuywmsi (K) 2 4

Kypcogoit mpoekt/(paboTa) (aynuTopHas Harpy3ka)

Jlpyaue eudvl ayoumoproil pabomoi

KoHTposibHbIE paboThI 4 6

CamocTosiTeTbHasi padoTa (Bcero) 108 108

B ToMm uucne:

Kypcogoii npoexT (pabora) (camocTosiTensHas padboTa)

PacuetHo-Tpaduueckue paboThl 14 14

Pedepar

Jpyeue udvl camocmosmenvholi pabomul

HSy‘IeHI/Ie TCOPETUYCCKOTO MaTCpuajia, MOAroTOBKa K NpakKTHUIC-

CKHMM 3aHITHSIM 36 36
IToaroToBKa K KOJUIOKBUYMY 12 12
Pemenne 3anay. [ToaroroBka Kk KOHTPOJIEHBIM paboTam 18 18
BeInonHeHHE HHAWBUIYAIBHBIX TOMAIIHUAX 3aJaHuI

28 28
IToaroroBka U caadya dK3aMeHa 36 36
O011ast TpyI0eMKOCTh (Jac.) 216 216

3auerHele Enmnunel TpynoeMkoctu 6 6
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5. Conepsxkanue QM CHUNTHHBI

5.1. Pa3aenl AMCHUILIMHDI M BHABI 3aHATHH

Ne i/t

HaunmenoBanne pasaeiia IMCHUILIIAHBL

Jlexunn
JlaGopar.
3aHSTHSI

IIpakTuu.
3aHSTHSL.
Kypcogoii IT/P
(KPC)

Camocrt. pabora

CTy/IeHTa

Bcero yac. (6e3

JK3aM)

dopmupyemble
KOMIIETCHIIH

)

(o]

YucmoBele MHOXKeCTBA. KoMITIEKCHBIC YHCIA. 8
Otromenus u npomnopiun. [IporenTs. Moayns
M ero CBoMcTBa. AOCOIIOTHAS M OTHOCUTEIbHAS
norpemHocTs. IloHsatue MmHOrounena. Panuo-
HaJIbHBIC IPOOHL.

N
N

w
(o]

OIIK-7

Marpuia u onpeaeuTeNny BTOPOro Mopsaka. 4 4
Pemenue onpeaeneHHbIX CUCTEM BTOPOT'O MO~
psaaxa MetogoM Kpawmepa. [Ipsimas nunus Ha
mockocTu. [Ipocreiive 3anaun TMHEHHOTO
NIPOrPaMMUPOBAHHUS C IBYMsI IEPEMEHHBIMH.

10

18

OIIK-7

Ioustie pyukiuu. Knaccudukauus pyuxuumit. | 8 8
OnemenTapHbie GyHkiwit. [Ipegen mocnenosa-
TeJILHOCTHU ¥ npenen GyHkimid. [Tpunoxkenns
TEOpUH IpeJeia U MPOU3BOJHON K HCCIEI0Ba-
HUIO QYHKIIUH.

22

38

OIIK-7

Jluneiinple u kBagpaTUIHBIC GyHKINHU. Perre- 4 4
HHE JIMHEHHBIX ¥ KBaAPaTUIHBIX YPABHCHNH 1
HepaBeHCTB. MeTox nHTepBanoB. CTeNeHHbIE
¢yaKumn. JIpoOHO-paninoHa bHEIC (DYHKITHH.

12

20

OIIK-7

IMokasatenpHas Gynkuus. Pemenune ypaBuenuii | 4 4
1 HEPaBEHCTB, COJIEPKAINX [TOKa3aTeIbHbIC
GbyHKIMH.

12

20

OIIK-7

Jlorapupmuyeckue pynkuun. Pemenue ypas- 4 4
HEHUI U HEPABEHCTB, COACPIKALIUX JIoTapud-
MHYECKHE BBIPaKCHHUS.

12

20

OIIK-7

TpUroHOMETpHYECKHEe U 00paTHO- TPUTOHOMET- | 4 4
puueckne pynkuuu. IIpeobpasoBanune Tpuro-
HOMETPHYECKUX BBIPAKECHHUH.

18

26

OIIK-7

5.2. Conep:xanue pa3ieioB IMCUMILIAHBI (110 JIEKIUSIM)

HanmeHnoBanue

pasIeIoB CozeprxaHue pa3JeynoB

Tpyno-
E€MKOCTb
(uac.)

dopmupye-
MBbI€ KOMIIE-
TEHLUH

BUAY. cDOpMyJ'H:I COKpAllICHHOI'0 YMHOXKCHHS MHOTOWICHA.

BEHCTBA. Pa3znoxenwust IpoOeit Ha deMeHTapHbIE TPOOH.

ITonsiTue MHOXEcTBa. Onepanuu HaJ MHOXKeCTBaMH. Yuncio-
BbIe MHOkecTBa. Onepanuy Ha YUCIOBBIX MHOXKeCcTBax. Kom-
TUIEKCHBIE YHcTa U eHCTBUS Hall HUMHU. OTHOIIIEHUS U IPO-
noprmu. [IponeHTsl. Mogyns U ero cBoHWCTBa. AOGCOMIOTHAS U
OTHOCHUTEIIbHAS TIOTPEITHOCTh. PelleHne MTMHeHHbIX ypaBHe-
HUH ¢ oHOH nlepeMeHHOo. CHCTEMBI B COBOKYITHOCTh Hepa-
BEHCTB ¢ 0J{HOH mepemenHOU. [ToHsitue MHOTOWIeHA. [10100-
Hble 0IHOWIEHBI. [IpuBeneHne MHOTOUIeHa K CTaHAAPTHOMY

Tpeyronpauk [ackans. JleneHue MHOTOYIEHA HA MHOTOYWICH.
PasnoxxeHre MHOTOWICHOB HA MHOXHTEIH. JIpOOHBIC BhIpa-
skeHus. PanimonanbHble pobu. JIpoOHO-panoHanbHbIE Hepa-

8

OIIK-7
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2. 2 Martpuiia 1 OnpeaeTuTeIH BTOPOro mopsaka. Pemenue onpe- | 4 OIIK-7
JIETICHHBIX CUCTEM BTOpOTO nopsika meroaoMm Kpamepa. [le-
KapToBa cucTeMa KoopAauHat. [Ipsimast THHNS HA TIIOCKOCTH.
YpaBHenue npsiMoit uepes n8e Touku. [Ipocreiimue 3anaun
JIMHEHHOTO IPOrpaMMHUPOBAHHUS C IBYMsI IepEMEHHbBIMU.

3. 3 Oynkunu onHoro aprymenta. Knaccudukauns Gyskunu (mu- | 8 OIIK-7
HeliHble, KBaJpaTUUHbIE, CTENICHHbIE JPOOHO-palliOHANIBHEIE,
MOKa3aTeJbHbIE, JOTapu(pMUIECKUE, TPUTOHOMETPHYECKUE U
obpaTHO-TpUronomerpryeckre ). CriocoObl 3a1aHus GyHK-
uid. [TonsiTre okpecTHOCTH ToukH. [loHATHE Npenena GpyHK-
uu. [Ipocreitnine Teopemsl o npenene Gyukuun. [Tonsrue
OeckoHeuHO-MaIBIX 1 Oonpmnx QyHknuil. [TocaemoBarensHo-
ctu. Apudpmerndeckas u reoMeTpruaeckas nporpeccun. [Tons-
THE TIpeieNa MoCIeJ0BaTENbHOCTH. [I0HATHE HETTPEPBIBHOCTH
u muddepennupyemoctu. [lorarne nponzBoanoit. Tabmmma
npon3BoIHbBIX. [Ipor3BOAHAs OT CyMMBI, IPONU3BEICHHMS, YacT-
Horo. [Tonsatue nudpdepenmuana yukmun. [Ipasmno Jlomumra-
nst. Gopmyna Teiinopa. [IpubnnkeHHbIE BBIYUCICHHE C TO-
Momibto auddepennpana. [IpunoxxeHus npeaena u NPOU3BOI-
HOW K MCCJICTOBAHUIO (DYHKIIUH.

4. 4 Jluneiinble u kBagpatuuHble pyHkiuu. CoiicTBa, rpaduk. 4 OIIK-7
HenpepeiHocTh 1 nuddepeHIupyeMocTtsb. PemieHue TuHei-
HBIX ¥ KBaJpaTUUHBIX yPaBHEHUH U HepaBeHCTB. MeTo1 MH-
TEpPBAJIOB.

Crenennsie GyHKIHU. [IpoOHO-paninoHaIbHEIC ()YHKITHH.
CaoiicTBa, rpaduk. HenpepsBHOCTS 1 AnddepeHIpyeMOCTb
CTENECHHBIX (DYHKIINH ¥ JPOOHO-palMOHATIBHBIX (PyHKINH

5. 5 Ioxa3zaTtenpHas ¢pynkuus. CBoiicTBa, rpaduk. Hempepsis- 4 OIIK-7
HOCTb 1 I (hepeHInpyeMOoCTh ITOKAa3aTENbHBIX (PYHKINH.
Permenne ypaBHeHU 1 HEPAaBEHCTB, COAEPIKAIINX MTOKA3a-
TeNbHbIC (PYHKIHH.

6. 6 Jlorapupmuveckue ¢pynkuun. CoiictBa, rpaduk. Henpepeis- | 4 OIIK-7
HOCTb U JuddepeHunpyemocts. Pelenne ypaBHeHu 1 Hepa-
BEHCTB, COJICpIKaIUX JIorapru(MUUecKre BhIpaKEHHSI.

7. 7 TpuroHoMmeTpudeckue 1 00paTHO- TPUTOHOMETPHUECKHUE 4 OIIK-7
(byHKIMH, X TpaduKu, HEMPEPBHIBHOCTD U AuddepeHupye-
MocTb. [IpeoOpa3oBaHne TPUrOHOMETPHUECKHX BBIPAKECHUIA.

5.3. Pa3esibl AMCHMILUIMHBI U MEKIUCHUIIIMHAPHBIE CBSA3H ¢ 00ecnieYHBAMIMMY (MPeAbIAYIIUMHU) U
o0ecrieynBaeMbIMH (MOCTEAYIOIIUMHI) M CHIUIIMHAMH

Ne Hamnmenosanue obecreun- Ne Ne pa3nenoB JaHHOW AMCIUILTUHEI U3 Tab.5.1, AT KOTOPBIX HEOOXOIUMO
1/ BaeMbIX (TIOCTeyIOo- n3ydeHue odecrneunBaronuxX (MpeAbAyInX) U obecreunBaeMbIx (Tiocie-
WX ) TUCTIATUTAH JTYFOIIHX ) TUCITATIIIIH
1 | 2 | 3 | 4 ] 5 | 6
MHocaenyomme IMCHUNITHHBI

1 | Jluneiinas anrebpa + + +

2 | MaremaTtn4ecKuii aHATN3 + + + + + +

3 | MakposkoHOMHKA +

4 | Nndpopmaruka + + + + +

5.4. CooTBeTcTBHE KOMIIETEHIUH, (OPMHUPYEMBIX IPH H3YYCHHH AUCHHUILIMHBI, 1 BUI0B  3aHATHH

[lepeuens komme- Bunel 3ansaThit DOopMBI KOHTPOJIS
TeHIMH JI Jla6 | Tp. KP/KIT | CPC
OIIK-7 + + + Onpoc Ha MPAKTUIECKUX 3aHATHSIX, KOJJIOKBUYM.

JI — nexmus, [Ip — nmpakTudeckre U ceMuHapckue 3ausatus, Jlab — mabopartopusie padotsl, KP/KII- kypcoBas
pabota/mpoekt, CPC — camocTosiTensHast paboTa CTyAeHTa
CornacosaHa Ha noprtane Ne 20236



6. Metoab! 1 (popMBI OPraHu3anuu 00y4eHust

TexHo0rMM NHTEPAKTHBHOIO 00y4eHMs NPH Pa3HbIX (popMax 3aHATHII B Yacax: HE IPETYCMOTPEHO

7. JIaGopaTopHbIi NPAKTHKYM HE PEAYCMOTPEHO

8. [IpakTHYecKue 3aHATHS (CEMHUHAPDI)

Ne
/1

Ne paznena
JIACLIMII-
JINHBI U3
Tabma. 5.1

TemaTnka mpaKTHYECKUX 3aHATHI (CEMUHAPOB)

Tpyno-
€MKOCTh
(gac.)

Kowmme-
TEHIINHA

1

IMTonsTre MHOXecTBa. Omnepanyuu Hax MHOKECTBaMH. UHCIIOBBIE MHO-
xectBa. Onepanyy Ha YUCIOBBIX MHOXKECTBaX. KoMImiiekcHbIe urcna u
neiictBus Hag HUMHU. OTHOMIEeHUS 1 poniopunu. [Tporentsr. Moayns
U ero cBoicTBa. AGCONIIOTHASI M OTHOCHTEINIbHASI IOTPELIHOCTh. Pemie-
HUE JTMHENHBIX YpaBHEHUN ¢ 0HOM nepeMeHHON. CUCTEMBI U COBO-
KYIIHOCTb HEpaBEHCTB C OJJHOM nepeMeHHoH. [loHaTue MHOrouneHa.
[Mono6Hble opHOUNeHBL. [IprBeeHne MHOTOWIECHA K CTAaHIAPTHOMY
BUy. DOpMyJIbl COKPAILIEHHOTO YMHOKEHU MHOIOUIeHa. Tpeyronis-
Huk ITackans. Jlenenue MHOro4jeHa Ha MHOTo4IeH. Pa3iosxkenre MHO-
TOYJICHOB Ha MHOXKUTENH. [IpoOHBIE BRIpakeHHs. PammoHanbsHbIe 1po-
6u. JlpoOHO-panoHaIbHbIe HepaBeHCTBA. PasnoxeHus qpobeii Ha
3JIEMEHTApHBIE APOOH.

OIIK-7

Martpuua u onpeaenuTenad BToporo nopsaka. IloBropenne onepamnuii ¢
OOBIKHOBEHHBIMH JIPOOSMH TIPH BBIYUCIICHUH OTIPEICTUTENCH BTOPOTO
nopsiAka. Pemenue onpeneneHHbIX CUCTEM BTOPOTO MOPSIKA METOIOM
Kpamepa. [lexkapToBa cuctemMa koopauHar. IIpsiMasi TMHHS Ha MIOCKO-
ctu. YacTHbIE Ccllydau HENOJHbIX YPABHEHUN. Y paBHEHHE IIPSIMOM de-
pe3 aBe Touku. IIpocreiimue 3agauu JIMHEHHOTO IIPOrPaMMUPOBAHUS C
JIByMsI IEPEMEHHBIMU.

OIIK-7

®ynkuuu ogHoro aprymenTa. Kiaccngukanuus Gpyskuuu (JIMHeHHbIe,
KBaJIpaTH4HbIE, CTEIICHHBIE IPOOHO-pallMOHANBHBIE, TIOKa3aTelbHbIE,
sorapupMUYeCcKre, TPUTOHOMETPHUUYECKHE U 00paTHO-
TpuroHomerpuueckue ). Criocoost 3aganus ¢pyHkuuii. [lonsrue okpe-
cTHOCTH ToukH. [ToHATHe npenena Gpynkunu. IIpocTelimme TeopeMsl 0
npenene Gyakun. [loHATHE OECKOHEUHO-MATBIX B OOIBIINX (PYHK-
. [TocnenoBarensHocTH. ApridMeTniecKkast 1 reoMeTpuIecKas mpo-
rpeccun. [TonsaTue npenena nocaenoBarensHOCTH. [loHsATHE HEnpe-
peiBHOCTH 1 AnddepenimpyemocTH. [Tonstre npousBoanoii. Tabmuia
MIPOMU3BOHBIX. [IpOM3BOAHAS OT CYyMMBI, IPOU3BEAEHHS, YaCTHOTO.
[onsitue muddepenunana Gpynkunu. [pasuno Jlonurans. dopmysta
Tetinopa. [IpubnkeHHbIE BRIYUCIECHUE ¢ TOMOIIBI0 JUddepeHmana.
[Mpunosxenus npezesa U MPOM3BOAHON K UCCIIENOBAHUIO (QYHKIIHH.

[IpuMeHeHHE MPOU3BOIHBIX K UCCICIOBAHUIO (DYHKIIUN HA IKCTPEMYM.

OrtbickaHHe HauOOJIBILIEr0 U HAUMEHbBIIETO 3HaYeHUs! PyHKIUH. BbI-
ITYKJIOCTh BBEpPX M BHU3 rpaduka ¢pyHkiun. O0mas cxema rccieaoBa-
HUsI QYHKIMH U TTOCTpOeHHs rpaduka.

OIIK-7

Jluneiinsle u kBagpaTudHble pyHKuuu. CBoiicTBa, Tpadux. Hempe-
PBIBHOCTB ¥ Au(depeHnnpyeMocTs. Pemenne TMHEHHBIX U KBaJpa-
TUYHBIX YPaBHEHHH W HEpaBEeHCTB. MeTo/| HHTEPBAJIOB.

Crenennsle pyHknuu. J{poOdHo-panroHanbpHble pyHKInU. CBOWCTBA,
rpaduk.

HenpepsiBHOCTE 1 A depeHINpyeMOCTb CTENEHHBIX (QYHKIIUHA U
JpOoOHO-paIMOHANBHBIX QYHKIIHI

OIIK-7

[NokazarensHas Qynkuuns. CBoiicTsa, rpaduk. HernpepbIBHOCTS 1
nuddepeHnnpyeMoCcTh MoKa3aTeabHBIX (GyHKINH. Pemenne ypaBHe-
HUI ¥ HEpaBEHCTB, COACPIKAIINX MOKa3aTeIbHbBIC (PYHKITHH.

OIIK-7

Jlorapupmuyeckne pynkuun. ColicTBa, rpaduk. HenpepbiBHOCTD 1
muddepernrpyemMocTs. Permenne ypaBHeHHI 1 HEPABEHCTB, COJIEP-
KAIINX JTOTapu(MUIECKHE BRIPAKECHUSL.

OIIK-7

TpuronoMeTpuueckrue U 00paTHO- TPUTOHOMETPUYECKHE QYHKIHMHU, UX
rpaduku, HepepbIBHOCTS U auddepenimpyemoctsb. [IpeodpazoBanne
TPUTOHOMETPUYECKUX BBIPAKEHHH.

OIIK-7
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9. CamocTosiTe;ibHasi padoTa

cTpoeHHe rpauKoB
Brinmonnenue goManiHux 3agaHui.
IToaroroBka K KOHTPOJILHOU padoTe.

No No paznena TeMaTuka caMOCTOSTEILHON PabOThI Tpyno- Komre- Kontposnb

m/n | aucmuII- (Oemanuzayus) €MKOCTH TEHINN BBITIOJTHEHUS
JIUHBI U3 (uac.) paboThI
Tabm. 5.1

1. 1 W3ydeHne TeOpeTHIecKoro MaTepraa, Imoaro- 22 OIIK-7 Omnpoc Ha
TOBKA K IIPAKTUYECKUM 3aHATUSIM. YHCIOBBIE MPaKTHKE.
MHOkecTBa. KOMIUIEKCHBIE UKCcna U NEHCTBHSA KonTtponbnas
HaJ HUMH. Perienye npocTeimx ypaBHEHUN U pabora.
HEpPaBEHCTB, COJEPIKAIINX MOIYIH. KonnokBuym.
BrlinosHeHue 1OMallHUX 3aJaHUN.

[MoaroroBka K KOHTPONBEHON paboTe M KOJUIOK-
BUYMY

2. 2 AnreOpa reoMeTpU4ecKiX BEKTOPOB. 10 OIIK-7 Omnpoc Ha
W3ydeHne TeopeTn4eckoro MaTepuaa, moaro- MIPAKTHKE.
TOBKA K MPaKTHYECKUM 3aHATUSM. MaTpura u KontponbHas
OTIPENETINTENN BTOPOTo nopsiika. Pemenne onpe- pabora.
JIETICHHBIX CHCTEM BTOPOTO TIOPSAAKA METOZIOM KosmtoxBuym.
Kpawmepa. [lexaproBa cucrema koopausar. Ips- WnnuBuny-
Mast JJMHUSI Ha TUIOCKOCTH. Y paBHEHHE TIPSIMOH aJbHOE 3a/a-
yepe3 1Be Touku. [IpocTeiiiue 3agaun TMHEHHO- HUE
I'0 IPOrPaMMHUPOBAHHUS C IBYMsI IEPEMEHHBIMH.

BrinosHeHUe TOMAalIHUX 3alaHUN.
IToxroToBka Kk KOHTPOJIBHOM paboTe U KOJIIOK-
BUYMY

3. 3 OnemenTapHble GyHKiuu. Mccnenopanue pynk- | 22 OIIK-7 Omnpoc Ha
IUH. IPAKTHKE.
N3y4yeHue TeopeTudecKoro Marepuana, loaro- KontponbHas
TOBKA K MpakTHYecKuM 3aHaTusM. [locnenosa- pabora.
TEJILHOCTHU | UX BB [loHsATHE IIpenena moce-

J0BaTeNbHOCTH. TeXHUKA OTBICKAHMS IIPEJIENIOB
¢yakunii. UccnenoBanue (yHKIWH.
BrimmosiHeHHEe JOMAaNIHUX 3aaHAI.

[MoxroToBKa K KOHTPOJIBHOM pabore.

4., 4 W3ydeHne TeOpeTHIecKOTro MaTepraa, moaro- 12 OIIK-7 Omnpoc Ha
TOBKA K IIPAKTUYECKUM 3aHITHSIM. TIPaKTHKE.
JIuneiltnble, KBapaTUYHbIE U IPOOHO-TMHEHHBIE KontpomnsHas
byHKIMY. pabora.
BrinonHeHne JOMaIIHUX 3a1aHUI. KommokBuym.
IToxroToBka Kk KOHTPOJIBHOM paboTe M KOJIIOK-

BUYMY

5. 5 N3ydeHne TeopeTHIECKOro MaTepuana, moaro- 12 OIIK-7 Ompoc Ha
TOBKA K IIPAaKTUYECKUM 3aHATUsAM. M3ydyenue no- TIPaKTHKE.
KazaTenbHBIX QyHKIMH cpeacTBamu muddepen- KonrponbHas
LUAJIbHOTO UCUUCIICHNS. Y PaBHEHUS U HEPABEH- pabora.

CTBa, COJIepIKaIlNe MTOKa3aTeNbHbIe (YHKIUN
BrInmonHeHne JjoManiHux 3agaHui.
IToxroToBKa K KOHTPOJIBHOM pabore.

6. 6. W3ydeHne TeopeTn4ecKoro MaTepuana, noaro- 12 OIIK-7 Omnpoc Ha
TOBKA K MPAaKTUYECKUM 3aHsTUsAM. M3ydyenue no- MIPAKTHUKE.
Ka3aTeNnbHBIX QYHKINH cpeacTBaMu auddepeH- KoHTponbHas
[IHAIFHOTO UCYUCIICHHS. Y paBHEHHS U HEPAaBEH- pabora.

CTBa, cojiepaIiue Jorapudmudeckue BormonHe-
HHUE JOMAIIHUX 3aJaHUH.
[ToxroToBka K KOHTPOIBHOH padoTe GyHKINH.

7. 7. W3ydeHne TeOpeTH4ecKOro MaTepuaa, moaro- 18 OIIK-7 Omnpoc Ha
TOBKA K IPaKTUYECKUM 3aHATHSIM. OCHOBHBIE MIPAKTHUKE.
¢dopmynsl TpuroHomerpuu. Tpuronomerpude- Kontponbnas
ckue ypaBHeHHs. MccnenoBanue GyHKIMN U 110- pabora.
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Ne Ne paznena Tematrka caMoCTOSITEIBHON pabOThI Tpyno- Komne- Kontpons

m/n | gucuu- (Oemanuzayus) €MKOCTH TEHIUN BBITTOJTHEHUS
JIUHBI U3 (uac.) paboThI
Tabm. 5.1

8 8 TToaroroBka u cada sK3amMeHa 36 OIIK-7 DK3aMeH

10. IIpumepHasi TeMaTHKA KYPCOBBIX POEKTOB (Pad0T)HE MPETyCMOTPEHO

11. PeiiTunroBasi cucreMa AJI OHCHKH YCII€EBA€EMOCTH CTYACHTOB

Tab6amnuna 11.1 banibHble OLEHKH U1 37IEMEHTOB KOHTPOJIS.

DneMeHThl y4eOHOH gesrenb- | MakcuMmanbHbIA Oamn | MakcuManbHBIN Oast MaxkcumanbHbii 6amn | Beero
HOCTH Ha 1-to KT ¢ navana | 3a mepuon wmexay 1-it | mexxny Bropoit KT u | 3a  ce-
CceMecTpa KT un 2-it KT Ha KOHEIl CEMECTpa MECTPp
IIpeMuanbHbie OATITBI 5 5 10
Kontponpapie  paboter  Ha | 30 10 20 60
MPAKTUICCKUX 3aHATUIX
TectupoBanme, onpoc 10 5 5 20
VuauBuayansHbIC 3a0aHAS 10 10
VToro MakcuMyMm 3a MepuoI; 45 20 35 100
Ta6aunna 11.2 [lepecueT 0amioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKU
BaJuibl Ha 1aTY KOHTPOJILHOM TOYKH Onenka
> 90 % ot MakcuManbHOHM cymMMbl OamoB Ha gaty KT 5
Ot 70% 1o 89% oT MakcuManbHOU cyMMBI O0asutoB Ha naty KT 4
Ot 60% 10 69% OT MakcHMalbHOU cyMMBI O0asutoB Ha gaty KT 3
< 60 % ot MakcuMasIbHOM cymMMbl OayutoB Ha nary KT 2
Ta6aunna 11.3 — Ilepecuer cyMMbl 0a/uI0B B TPAJULIMOHHYIO U MEKYHAPOIHYIO OLIEHKY
Ouenka (FOC) Hrorosasi cymma ﬁann?B, YUYUTBIBAET YCIELIHO Ouenka (ECTS)
CIaHHBII IK3aMeH
5 (omm4HO) (3a4TEHO) 90 — 100 A (oTIM4HO)
B (ouenp xopomio)
4 (xopo1o)
(sauteno) 70-89 C (xoporo)
3 (Y1OBIETBOPHUTEIEHO) 60 — 69 D (ynosnetsopurerpio)
(3a4TeHO) E (mocpencTBeHHO)
2 (HeyOBJIETBOPUTEIIHHO),
(1 3auTeHO) 0-59 F (nHeynoBneTBOpUTEIHLHO)
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12. YyeOHO-MeTOAMYeCKHE MAaTePUAIbI 10 AUCHHILIHHE.

12.1. OcHoBHas IUTEpaTypa.

1. A. A. EnbuioB. Beenenue B kypc maremaTnk : yueobnoe mocodue / T. A. EnbrioBa , A. JI. Mara3uHHHKOBa
, JI. 1. Mara3zunnukoB; MuHHCTEpCTBO 00pa3oBaHus U Hayku Poccuiickoit @enepannu, ToMckuil rocymap-
CTBEHHBIH YHUBEPCUTET CUCTEM YIIPABJICHUS U paguo31eKTpoHuku. - Tomck : TYCVYP, 2010. - 84 c.
:Ox3emIuLapsl Beero: 100

2. JI. 1. Mara3unnukoB. Beiciias matemartuka 1. [IpakTukyM 1o JTMHEHHOH anredpe 1 aHaIMTHIECKOM reo-
MeTpuH : yueOHoe mocooue /, A. JI. MarasunnukoBa ; denepaibHOE areHTCTBO M0 00pa3oBaHuto, TOMCKHUA
roCy/lapCTBEHHbIN YHUBEPCUTET CUCTEM YIIPABIICHUS U PAUOIIEKTPOHUKHU. - 4-€ U3A., ucHp. U 1om. - ToMck
: TYCVYP, 2007. - 162[1] c.Ox3emIusapsl Bcero: 97

3.Hammgaiiko, JI.B. Marematuka s skoHomucToB. COOpHUK 3a1anuil. [DnexTponHsii pecype] / JI.B. Ha-
nuBaiiko, H.B. MBammuna, FO.J1. IlImuar. — Dnexrpon. nan. — CIIO. : Jlans, 2011. — 432 ¢. — Pexum
noctyna: http://e.lanbook.com/book/662

12.2. lonoaHUTEIbHAS JIUTEPATYPA.

1. Manbues, A.J. OcHOBBI TUHENHOHN areOpsl. [DNeKTpoHHBIN pecypc]| — DnekTpoH. nad. — CII6. : Jlans,
2009. — 480 c. — Pexxum gocrymna:

http://e.lanbook.com/book/251

12.3. Yue4Ho-MeTOAMYECKHE MTOCOOHS U TPedyeMoe MPorpaMMHoe obecriedeHue.
Ilpaxmuueckue 3auamus NPOGOOAMCA NO Y4EOHBIM ROCOOUAM:

1. JI. 1. Mara3unnukoB .Briciias maremaruka 1. [Ipaktukym no auHeHOHN ainreOpe U aHaIUTHUYECKOM
reoMeTpuu : yuebHoe nocodue /, A. JI. Marazunnukosa ; @enepalibHOE areHTCTBO MO0 00pazoBaHutio, ToMm-
CKUI TOCYJapCTBEHHbII YHUBEPCUTET CUCTEM YIIPABJIECHUS U PAIUOIIEKTPOHUKU. - 4-€ U3., UCHpP. U JIOT. -
Tomck : TYCYP, 2007. - 162[1] c.Ox3emmsipsl Beero: 97
2.ITerpymko, .M. COopHHK 33724 110 ainredpe, TeOMETPUN U HadalaM aHainu3a. [ DIEKTPOHHEIN pecypc] /
.M. Ilerpymko, B.1. [Tpoxopenko, B.®. Cadhonos. — Dnekrpon. gan. — CII6. : JIans, 2007. — 576 c.
(PeKOMEHI0BAHO TSl CAMOCTOSTEILHOM paboThl) — Pexxum moctyma:
http://e.lanbook.com/book/311

3aoanus na KOHMPOJIbHble PAOOMbL U UHOUBUOYAILHbIE 3A0AHUS RPUGCOCHBL 8 KAHCOOM U3 C1eOVIOWIUX
VUEOHBIX HOCOOUIL.

1.Munocrues, B.(. COOpHUK WHIUBUTYAIBHBIX 33JJaHUN TT0O MAaTEeMaTHKE JUIsl TEXHUYECKHUX BBICITUX YIEOHBIX
3aBefieHuid. Yacte 1. [Dnextponsslii pecype] / B.(. Munocues, E.(. [Tymkaps, A.W. Apxanrenabckuii, B.J.
baxxanos. — OnekrtpoH. gan. — CIIO6. : Jlanp, 2013. — 608 c. — Pexum nocryna:
http://e.lanbook.com/book/32815

12.3.2. Y4yeOHO-MeTOAMYECKHUE MTOCOOHS AJIsl JINL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

Y4eOHO-MeTOIUYECKHEe MaTepUasbl JUIsl CAMOCTOSITENIbHON U ayTUTOPHOM paboThl 00yyaroumxcs U3
qrcia MHBAJIMIOB MPEAOCTABISAIOTCS B (hopMax, afanTUPOBAHHBIX K OTPaHUUYEHHSIM MX 3/I0POBbS U BOCIIPHU-
ATHUS UH()OPMALIUH.

Jns un ¢ HapylIeHUsIMU 3peHus
- B (hopMe FIIEKTPOHHOTO JOKYMEHTA;
- B [I€YaTHOH (opMe YBETUUEHHBIM LIPUPTOM.
JLst M1 ¢ HApPYIIEHUsIMU ¢JIyXa!
- B (hopMe IIEKTPOHHOTO JJOKYMEHTA,;
- B MIEYaTHOH (opme.
J1st inn ¢ HapyLIeHUsIMHU ONIOPHO-IBUIaTeIbHOI0 anmnapara:
- B (hopMe FIIEKTPOHHOTO JOKYMEHTA;
- B MIEYaTHOH (opme.
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12.4. ba3wl 0annvix, uHpHOpMaAyUOHHO CNPABOUHBIE U NOUCKOBbIE CUCHEMDbL:

OOpasoBarenbHblii  moptan  yHuBepcutera (https://edu.tusur.ru), SaeKTPOHHBIH KaTaaor OHOIHOTEKH
(http//lib.tusur.ru), snekrponnas 6ubaroTeunas cucrema «Jlaub» (http://e.lanbook.com) cucrema aucran-
nuonHoro oopazoanusi MOODLE (meTomuueckune maTepualibl: TEKCTOBBIC, ayHO W BUAeO(aIbl, WHIH-
BUJIyaJIbHBIC 3a][aHUsI, TECTHI U T..)

Cchiku ¢ caiita kadeapsl Ha MATEMATUIECKHE PECYpPChl M OH-JIAHH TPEHAXKEPHI.

13. MarepuajibHO-TeXHHYECKOe OOecredeHue TN CIUTITHHbI

13.1. O0uue TpedOBaHUS K MATEPUAIBLHO-TEXHUYECKOMY 00ecre4eHN 0 TUCIUILINHBI

13.1.1. Mamepuanvrno-mexnuueckoe obecneuenue 0 1eKYUOHHBIX 3AHAMUIL

ﬂJ’IH IMPOBCACHUA 3aHSTUN JICKHMOHHOT'O THIIA, I'PYIIIOBBIX W MHAHWBUAYAJIbHBIX KOHCYHBTaHHﬁ, TCKYLICTO
KOHTPOJISI ¥ TPOMEXKYTOYHOM aTTeCTAIlMH UCIOJIBb3YeTCsl YueOHast ayIuTOPHs ¢ KOJIMYECTBOM ITOCATOYHBIX
MecT He MeHee 90, 00opymoBaHHAs TOCKOM, KOMITBIOTEPOM, TPOSKTOPOM U CTaHAAPTHOW y4eOHOU MEOEIbIO.
HimeroTcst HarmsiHbIe TOCOOUs B BUJIE TIPE3CHTAIIMHN 110 JICKIIMOHHBIM pa3JieiiaM JUCIUTUINHBIL.

13.1.2. Mamepuansno-mexnuueckoe obecneuenue 0131 RPAKMUYECKUX 3AHAMUILL

JInst mpoBeieHHsT MPAaKTHYECKUX (CEMUHAPCKUX) 3aHATHI UCTIONb3yeTcs ydeOHast ay JUTOPHSI ¢ KOJTHMYECTBOM
nocagovHbIX MecT He MeHee 30, 000opyaIOBaHHAs JOCKOH, CTaHAAPTHOHN ydeOHOW MeOenbio. i BHeApEHHS
3JIEMEHTOB JICKTPOHHOTO 00y4YeHHst HeoOX0oMuMbl MUHIUMYM | KommbroTep Ha 2 crynenta, Mathcad, Octave
unu MatLAB.

13.1.3. Mamepuansno-mexuuueckoe obecneuenue 031 cCAmoCmOAMeIbHOU PAdOn bl

JU1s caMOCTOATENbHOM paboThl MCIIONB3YeTCsl yueOHas ayAUTOpHs, C KOJIMYECTBOM IOCAJ0YHBIX MECT He
Mmenee 30, o0opynoBaHHas JOCKOW, CTAaHAAPTHON yueOHOU MeOebro. J{1s BHEAPEHUS 3JIEMEHTOB 3JICKTPOH-
HOro o0y4eHHs: HeoOX0 MBI MUHHMYM | KoMIbrOTEp Ha 2 cTyaeHTa, Mathcad, Octave wnun MatLAB.

13.2. MaTepI/laJIbHO'TeXHI/I‘leCKOC odecneyeHue AUCHUIIJIMHBI IJId JIUI ¢ OrPAaHUY€HHBIMHA BO3MOZKHO-
CTAMHU 3/10POBbLHA

OcBoenne qucuuiuivHel aunamu ¢ OB3 ocyecTisieTcs: ¢ UCIOIb30BAaHUEM CPEJICTB 00YUYEHUS 00ILEro
U CHIEMAIHOTO Ha3HAYEHUSL.

[Ipu oOyueHNM CTYIEHTOB ¢ HAPYLIEHHMSIMHU CJIyXa MPEIyCMOTPEHO UCIOJIb30BaHUE 3BYKOYCHIIMBAIO-
el ammaparypsl, MyJIbTUMEIUINHBIX CPEACTB M APYrUX TEXHHUUYECKHX CPENICTB MpHeMa-Tiepenadynd ydeOHOou
nHpOpMalLIMU B JOCTYIHBIX (popMax Uil CTYJIEHTOB C HapyLICHUSMHU CITyXa, MOOMJIbHON CHCTEMBI 00y4eHUs
JUIsL CTYACHTOB C MHBAIMAHOCTBIO, TOPTATUBHON MHIYKIIMOHHOM CHCTEMBbI. Y4eOHasl ayIuTOpHsl, B KOTOPOI
00y4aroTCsl CTYIEHTHI C HapYIICHHEM Cllyxa, 000pyloBaHa KOMITBIOTEPHON TEXHHUKOW, aylIUOTEXHUKOH, BU-
JEOTEXHUKOM, JIEKTPOHHOU TOCKOM, MYJIbTUMEUIMHON CUCTEMOM.

[Ipu 00yueHnH CTYIEHTOB ¢ HAPYLIEHUSIMHU 3PEHMSAMHU IPEIYCMOTPEHO UCTIOIb30BaHHUE B JIEKIIMOHHBIX
U y4eOHBIX ayJUTOPHUSIX BO3MOXKHOCTH MPOCMOTPA YAAIEHHBIX OOBEKTOB (HANpHMep, TEKCTa Ha JIOCKE WIH
claiiia Ha SKpaHe) Ipy MOMOIIM BUACOYBEINUUTENEH [Tl yIaIEHHOTO POCMOTpA.

[Tpu oOydeHuH CTYIEHTOB ¢ HAPYUIEHHUSIMH ONOPHO-ABUTATEILHOTO ANNAPATA WCIOIB3YIOTCS allb-
TEPHATHUBHBIE YCTPONCTBA BBOJA MH(OPMAIIMU U JAPYTrUe TEXHUYECKHE CPEICTBA MpHeMa-Tiepeiadn yaeOHOM
uHpOpPMAIIMU B AOCTYMHBIX (hopMax Ui CTYACHTOB C HApYIICHUSIMU OMOPHO-IBUTAaTEIHHOTO armapara, Mo-
OMJILHOM CUCTEMBI O0YUCHHUS JUTSI JIFOJICH ¢ MHBAJIUIHOCTHIO.
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14. ®oHa OLIEHOYHBIX CPEICTB

14.1. OcHoBHBbIE TPpeOOBaHMS K (POHIY OLIEHOYHBIX CPEIACTB U MEeTOANYECKHE PeKOMEHIalluu

@DOH/T OIIEHOYHBIX CPEJICTB M TUTIOBBIC KOHTPOJIBHBIC 3a/IaHUS, UCTIONB3YEMBIC JJIsI OIICHKU COPMUPOBAH-
HOCTH ¥ OCBOCHHSI 3aKPEIJICHHBIX 3a TUCUUIIIMHON KOMIIETEHIMI TPU NPOBEJECHUN TEKYIIEH, IPOMEXK Y-
TOYHOH aTTeCTaINH 110 JUCHUIUIHHE TPUBEICH B IPHIIOKEHUH K pabodeil mporpamme

14.2. Tpe6oBanus Kk (pOHIY OLEHOYHBIX CPEACTB AJIS JIMI C OTPAHMYEHHBIMU BO3MOKHOCTSIMH 310P0-

Bbi

HJ’I?I CTYACHTOB C OI'paHUYCHHBIMU BO3MOXXHOCTSAMH 3A0POBBA MPEAYCMOTPCHBI AOIIOJIHHUTCIBHBIC

OILICHOYHBIE CPEJICTBA, IEPEUCHb KOTOPHIX YKa3aH B TaOJIHUIIE.

Karteropuu crynen-
TOB

BuIbI 10TOJHUTETbHBIX OIIEHOYHBIX
CpeaCTB

@®opMbI KOHTPOJISI M OLEHKH
pe3yJabTaToB 00y4eHHusI

C HapyleHusIMU
ciyxa

TecTbl, NMCEMEHHBIE CAMOCTOSITENbHbIE pado-
ThI, BOIPOCHI K 3a4€Ty, KOHTPOJIbHbIE pA0OTHI

[TpenmyiiecTBEHHO MUCbMEH-
Hasl IpOBEpKa

C HapymeHusaMH
3peHus

CobecetoBaHue 10 BONIPOCaM K 3a4eTy, OIl-
poc 1o TepMUHAM

[TpeumyiiecTBeHHO ycTHas
IIpoBepKa (MHANBUYAIBHO)

C HapymeHusaMu
OIIOPHO-/IBUTaTENb-
HOTO anrnapara

Pemenue JUCTAHIIMOHHBIX TCCTOB, KOH-
TPOJIBHBIC pa6OTI>I, IIUCBMCHHBIC CaMOCTOs-
TCJIBHBIC pa6OTBI, BOIIPOCHI K 3349€CTY

HpeI/IMYH_IeCTBCHHO AUCTAaHI U~
OHHBIMHU METOJaMU

C orpaHuyYeHUSMH 110
OO0IIEeMETUITUHCKIM

TecThl, MICEMEHHBIC CAMOCTOSTEIbHBIC Pa0o-
ThI, BOIIPOCHI K 3a4€Ty, KOHTPOJIbHBIE PAOOTHI,

IIpeumyiecTBEHHO MPOBEPKA
METOJIaMH, HCXOJs U3 COCTOSI-

HUs 00y4aroLerocss Ha MOMEHT
IIPOBEPKHU

IIOKa3aHUusAM YCTHBIC OTBCThI

14.3. MeToanueckne peKOMEHIALMH M0 OLEHOYHBIM CPeICTBaM JUIA JINL C OTPAHNYEHHBIMH BO3MOK-
HOCTSIMH 310POBbSI
s crynentoB ¢ OB3 npengycmarpuBaercs 1ocTynHas GpopMa NpeaoCcTaBIeHHs 3aJJaHUH OLEHOYHBIX
CPEACTB, @ UMEHHO:
B IieyaTHOI popme;
B [I€YaTHOH opMe ¢ yBeIMUEHHBIM HIpU(TOM;
B (hopMe€ FIIEKTPOHHOTO JOKYMEHTA;
METOJIOM YTEHHS ACCUCTEHTOM 3aJIaHUs BCIIYX;
® [IPEJOCTAaBJICHUE 3aJlaHMs C UCIIOJIb30BAaHUEM CYpAOIEPEBOIA.

CryneHTaM ¢ MHBAJTUAHOCTBIO YBEIMUYMBAETCS BPEMs Ha MOJArOTOBKY OTBETOB HAa KOHTPOJIBHBIE BO-
npockl. [l TakuxX CTYJEHTOB IpeaycMaTpuBaeTcs JOCTyNHas (opMa MperocTaBiIeHUs OTBETOB Ha 3aja-
HUS, @ UMEHHO:

® [HMCHMEHHO Ha Oymare;

e HaboOp OTBETOB HA KOMITBIOTEPE;

e Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIYT aCCHCTEHTA;
® [pe/CTaBJIEeHUE OTBETOB YCTHO.

[Iponenypa onieHMBaHUS pe3yIbTaTOB OOYUEHHUSI MHBAIHMIOB MO JUCIUILIMHE MpPEaycMaTpUBaeT Ipe-
J0cTaBlieHHe HHpopManuu B GopMax, alaiTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/10POBbS U BOCHPUSATHUS WH-
dbopmariu:

Juist M1 ¢ HApylIeHUsIMM 3PeHUs
- B (hopMe AIIEKTPOHHOTO JOKYMEHTA;
— B MIEYaTHOHN JOopMe YBETUUECHHBIM MIPHPTOM.
JlJ1st JIMI ¢ HAPYIIEHUsIMU CJIyXa!
- B (hopMe AIIEKTPOHHOTO JOKYMEHTA;
- B IIeUaTHOM opme.
Jist M1 ¢ HApYIIeHUsIMU ONOPHO-IBUIaTeJIbHOI0 annapara:
- B (hopMe AIIEKTPOHHOTO JOKYMEHTA;
- B IIe4aTHOM opme.
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[Tpu HEOOXOAUMOCTH ISl OOYHAIOIIMXCS C HHBAJIMTHOCTHIO MPOIIEypa OLEHUBAHUS PE3yIbTATOB 00YUCHHUS
MOJKET MTPOBOJIUTHCS B HECKOJIBKO 3TAIIOB.
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1 Bsaeneunue

@®onp oueHouHblx cpeactB (POC) sBuseTcs NpUIOKEHUEM K pabouell mporpamme IUCHUIUIMHBI
(IpaKTHKM) U MpencTaBIsieT cO00 COBOKYIMHOCTh KOHTPOJIBHO-U3MEPUTENBHBIX MAaTEpHAIIOB (THIIOBBIC 3a-
Jauyl (3a1aHusl), KOHTPOJIbHBIE paOOTHI, TECTHI U AP.) U METOJOB UX MCIIOJIb30BaHMsI, IPEIHA3HAYEHHBIX IS
M3MEPEHUs YPOBHS IOCTUKEHUS CTYACHTOM YCTAaHOBJICHHBIX PE3YJIbTaTOB O0yUYEHHUS.

®OC 1o pucuuIUIMHE (IPAKTUKE) UCTIONb3YETCS MIPU MPOBEACHUN TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
U IPOMEXXYTOUYHOM aTTECTallUH CTYJIEHTOB.

[lepedeHs 3aKpeIICHHBIX 3a AUCIUIUIMHON (ITPAKTUKOM ) KOMITIETCHIINI MpUBeIeH B TabauIe 1.

Ta6auna 1 — [lepeyeHb 3aKpenieHHBIX 32 JUCHUIIMHONA KOMITeTeHIUIA

Kon D®opMyIMPOBKA KOMIIETEHIIUH Jranbl GOpMHPOBAHMA KOMIIETEHIMHU

OIIK-7 CIIOCOOHOCTH pellaTh CTaH- J1oJ1:keH 3HATh OCHOBBI JIMHEHHON anreOpsl U
JapTHBIE 3a/1a4u Ipodeccuo- AHAIUTUYECKOU F€OMETPHUH, OCHOBHBIE TTOHS-
HAaJIbHOM JIESITEIBHOCTH Ha OC- THsI MATEMAaTHYECKOr0 aHAJIN3a, COOTBETCT-
HOBE MH(POPMALIMOHHOM 1 OuO- | ByroIIM MaTeMaTHYECKHU anmapat; JUIs pe-
arorpaduuecKoi KylbTypsl ¢ IIEHUs CTaHAAPTHBIX 3aja4 NpodeccuoHab-
IIPUMEHEHUEM UH(OpPMaLIHOH- HOM JIESITEIILHOCTH.
HO-KOMMYHHUKAIIMOHHBIX TEXHO- | Jl0JIZKeH yMeThb IPUMEHATh METO/Ibl, CIIOCOOBI
JIOTUH U C y4€TOM OCHOBHBIX pelaTh CTaHAapTHbIE 3a7a4u Ipogeccuo-
TpeboBaHU MH(OOPMAITMOHHOW | HAJIBHOMU JCATEIHBHOCTH
0e30macHOCTH [Tonb30BaThCs MPU HEOOXOAMMOCTH MaTeMa-

TUYECKOU JTUTEPATYPOH.

JloJ12keH BJIaJeTh COOTBETCTBYIOIIIMM Mate-
MaTHUYECKHM aIlllapaToM Il PELEHUs KO-
HOMMYECKUX, (PUHAHCOBBIX U OPraHU3alMOH-
HO-YIIPaBJIEHUYECKUX 3a]1a4 Ha OCHOBE UH(OP-
MaIMOHHOHN 1 OMOIMOrpapuueckoi KyJIbTypbl
C IPUMEHEHUEM HH(OPMaIIMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTHH U C Y4ETOM
OCHOBHBIX TpeOOBaHUI MH(OPMAITMOHHON
0e3onacHoOCTH

2  Peanusarus xoMneTeHIui
1 Komnemenuusa OIIK-7

OIIK-7: BnasieHneM HaBbIKAMH KOJIMYECTBEHHOTO M KQYECTBEHHOIO aHaIU3a HH(POpMaLuu Ipu
MPUHATUH YIIPABIEHUYECKUX PEIICHUH, TOCTPOECHUS IKOHOMHUECKUX, (PMHAHCOBBIX U OPTaHU3AI[MOHHO-

YIIPABJIICHYCCKHUX Moenen MyTEeM UX aJallTallui K KOHKPCTHLIM 3aJa4aM YIIPaBJIICHUA

I[J'IH (I)OpMI/IpOBaHI/ISI KOMIICTCHIIM HCO6XOI[I/IMO OCYHICCTBUTHL PsJ] 3TAIlOB. OTaIbl d)OpMI/IpOBaHI/IH
KOMIICTCHIHNHU, TPUMCHACMBIC [JII 3TOTO BHJBI 3aHATHH H HCIIOJIb3YEMBIC CpCACTBA OLCHHUBAHUA

MIPEICTABIICHBI B TAOIHIIE 2.
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Ta6auna 2— Iranbl GOpMUPOBAHUS KOMIIETEHIIMH H MCII0JIb3yeMble CPeICTBA OlleHMBAHUSA

1. CocraB 3HaTh YMmerh Baagers
COOTBETCTBYIOILLIUM Ma-
TEMaTUYECKUM arnrapa-
TOM JUIsL PELIEHUS
N YKOHOMHUYECKHUX, PH-
OCHOBBI IMHECHHOM aJI-
HAHCOBBIX U OpraHu3a-
reOpbl M aHATUTHYC- MPUMEHSATh METOJIbI, LHOHHO
CKOM reOMEeTpHH, OC- CrocoObI pernaTh CTaH-
YIIPABJICHUYECKUX 3a7a4
HOBHBIC TTOHSITHS Ma- JTApTHBIE 3a1a4U TIPO-
N Ha OCHOBE MH(pOpMa-
TEMaTHYECKOr0 aHajIu- (heccuoHanbHOM Jesi- .
o UOHHOM U 01OINO-
Conepmaﬂne 3a, COOTBCTCTBYIOIIINU TEJIbHOCTH .
N rpau4IecKoi KyJIbTy-
3TAIoOB MAaTEMATUYCCKUU all- [Tonw3oBatbest npu He-

mapar; 1Jis1 pCuICHUA

O6XO,[[I/IMOCTI/I Mmarema-

PBI C IPUMEHEHUEM

Buanbl 3aHaTuin

e [IpakTuueckue

3aHATHA,

e (CemuHapsl;
e [pynmnossie

KOHCYJIbTalluH,

e (CamocrosTenpHas

paboTa CTy/ICHTOB;

3aHATHA,

e [pynmnossie

KOHCYJIbTalluH,

e Brmonnenue

JIOMAIITHETO
3aJaHus;

e (CamocrosTenpHas

paboTa CTyICHTOB;

. UH(OPMAaLIMOHHO-
CTaHJApTHBIX 3a7a4 TUYECKOU JTUTEPATy-
" . KOMMYHHUKAITMOHHBIX
npodeccnoHanbHOM PpOIi. -
TEXHOJIOTHI U C yUETOM
NEeSTETLHOCTH. .
OCHOBHBIX TpeOOBaHUI
HH(pOpMaAITMOHHOM
0e301macHOCTH
e [IpakTuueckue e [IpakTnueckue
o Jlexuuu;

3aHATHA,

e [pynnoseie

KOHCYJIbTalluH,

e Brmmonnenue

HHIWBHUIYAJIbHOTO
3adaHuAd,

e (CamocrosrenpHas

paboTa CTy/IeHTOB;

HUcnoab3yemblie
cpeacTBa
OLICHMBAHUA

o Tect;
e (Coo0O1ienue Ha

CCMHUHApC,

e (OTBeTHI HA

KOJIJIOKBHYME;

e KonTtponbpHas

pabora;

e DK3aMmeH

e KoHTponbHas

pabora;

e Odopmienue

JIOMAIIHETO
3a/1aHNS;

e KomHcrekr

Marepuania,
BBIHECEHHOTO Ha
CaMOCTOSTEIILHYIO
pabory;

e DK3aMeH

e KoHTposbHas

pabora;

e  Odopmiienue u

3amura
HHIUWBHUIYAJIbHOTO
3adaHuAd,

e DK3aMeH

OO0mue XapakTEepPUCTUKU TOKa3arejaeil M KPUTEPUEB OICHUBAHMS KOMIIETEHIIMH Ha

BCEX ATarax MpuBeeHbI B Ta0IuIE 3.
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Tadauuma 3 — O0ue XapakTepUCTUKHU MOKa3aTreJied U KpUTepueB OLeHUBAHUSA
KOMIIETeHIIMH 110 3TanaM

Ioka3areau u

3HaTh YMeThb Baagern
KpUTEepUH
KonTpomupyer
OOnagaer auana3oHOM POIHPY
OO6sagaer CcUCTEMHBIMU BBIIIOJIHAEMYIO
MPaKTUYECKHUX
OTIH4IHO U TIyOOKMMH 3HAHUSIMH MOHIR.  TDeGYeMbIX pabory, MIPOBOJIUT
. B Tpejesiax H3ydaeMou Y ’ peby OILICHKY
(BBICOKU IS pasBUTHSA .
JHCIHATIINHBI | Isonueckix pememuit | EPHOTHEHHON
YPOBEHB) IIOHUMAaHHUEM TpaHUIl P p > | paboTsl,
abCTparupoBaHus
MIPUMEHUMOCTH MOAUPUIIAPYET
npo0em
3Tansl padoThl
O6namaeT 3HaHUSIMU
i Oo0nagaer Auamna3oHOM
OCHOBHBIX ITIOHATHUM HA e I:ZIL/I quII(lHX Orepupyer
Xopomio YPOBHE OIpeneIeH 1 II\)/IeHI/Iﬁ eGvens | OCHOBHBIMH
(6a30Bblif B3aMMOCBsseil Moy | Y > TPedy METOZaMH  pelIeHus
JUTSL PEILICHUST THITOBBIX sanad "
YPOBeHb) HUMH . 337 € ONEMEHTaMHM | ‘o oo
B IIpeIeiIax U3y4acMou HCCIICIOBAHHS 2l
IACIATIINHEL
O6namaeT 3HaHUSIMU
. YMEHUAMH PabotaeT npu nps-
eJILHO Ha YPOBHE Ha3BaHUI U ’
. . TpeOyeMbIMU g | MOM HaOIIOIEHUHU
(moporoBbIii 0003HaYEHMI,
BBITIOJIHCHHUA HPOCTHIX U KOHTpOJIE
YPOBEHB) QIITOPUTMOB PEIICHUS THIIOBBIX 3144

THUIIOBBIX 3a1a4

@opmMynMpOBKa TOKa3aTeled W KPUTEPUEB OLICHUBAHUA JAHHOM KOMIETCHIIMU

npuBecHa B TabuIe 4.

Tabmuua 4 — [lokaszareu 1 KPpUTEPUH OLCHUBAHUSA KOMIICTEHIIMU HA 3TANAX

Iloxa3aTenn
3HaThL YmMmeTh Baagers
U KpUTEPHUH
ACKPBIBAET e CBOOOIHO OIEPHUPYET
Packp CBOOOJTHO MMPUMEHSIET pHpY
CYIIIHOCTb METOIaMU
METOJIbI PEIICHHUSI .
MaTreMaTHYeCKUX U3y4aeMoit
. 3a/1a4 B HE3HAKOMBIX
MOHSATHH, TPOBOHUT JIACIHATUIAHEI;
HX XapaKTEPUCTHKY, CHUTyaltuAx; .
OTJIUYHO p p Y; yMeeT OpraHu3yeT
. aHAJIM3UPYET CBSI3U KOJUIEKTUBHOE
(BBICOKMI MareMaTu4eCcKu
MEKY Pa3TnIHBIMH HOKA3ATE 1 BBIMOJIHEHHE PAOOTHI,
YPOBEHB) MaTeMaTH4eCKUMH 3aTparuBaroIen
apryMEHTHPOBAHO
MTOHATHUSAMM; H3y4aeMyro
JI0OKA3aTh [TOJIOKEHHUS )
00OCHOBBIBACT . JTUCLUIUIMHY;
n3ydaeMoi
BEIOOD ) e cBOOOIHO BiIageeT
JTUCLIUIUINHEI;
MaTeMaTH4eCKOro pasHBIMH CITOCOOaMHU
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METO/Ia, TUIaH, 3TaIbl NPE/ICTaBICHUS 1
pelIeHHs 3a1a4H; dbopmamu3anuu
MaTeMaTHu4eCKO1
nHpopmauu.
JIaeT OIpeeIICHUS
OCHOBHBIX ITOHATUH
crocoOeH pa3InYuTh
U TIPUBOJMT
CTaHJapTHBIC U KPUTHYECKU
MIPUMEPBI HX
. HOBBIE CUTYAIHH TTPH OCMBICITUBACT
NPUMCHCHHS;
bopmManuzanuu u NOJTyYCHHBIC 3HAHUS;
MTOHUMAET CBSI3U PR 5 5
crocoOeHpaboTarh B
Xopowio MEXy pasInuHBIMU P ’ P
. . yMeeT KOPPEKTHO KOJUICKTHBE, 3aJ1a4H
(0a3zoBbIii TOHATHSAMHY;
ADEVMEHTIHOVET BBIPAXKaTh U KOTOPOTO
YPOBeHb) prym by apryMEHTHPOBAHO 3aTparuBaroT
BBIOOp MeTOa
00OCHOBBIBATh U3y4aeMyo
dbopManHu3aIy u
TIOJIOKCHHUS JMCIUILIHHY;
peleHHs 3a1a4H; N
n3y4aeMoi
COCTaBIISIET TUIaH
JMCIUTLTHHBIL.
dhopManHu3aIy u
peILeHHMS 3a]1a49H.
BOCIIPOU3BOIUT yMeeT MPUMEHSTh HO/IICP)KUBACT
OCHOBHBIEC (DaKTHI, QJIITOPUTMBI pa3roBop Ha TEMbI
ujieu; bopmManuzanuu u U3y4aeMoii
Y 10BJIETBOPH pacro3Haet pEeIIeHHsI TUTIOBBIX JUCIHTLIHHBI,
TeJbHO OCHOBHBIC 3a]1a4 Ha PAKTUKE; BJI4JIEET OCHOBHOM
- MaTeMaTH4YeCKHe yMeeT paboTarh co TEPMUHOJIOTHEH U
(moporosbii . .
OOBEKTHI; CTIPaBOYHOM OCHOBHBIMHU
YPOBEHb) 3HAET aTOPUTMEI JIUTEPaTypPON; METOIaMHU
(bopmanuzanuu u yMmeeT ohopMIIsATh bopmanuzanuu
pELICHUS] TUTIOBBIX pe3yabTaThl CBOCH 00BEKTOB M3y4aeMoii
3aj1au. paboTBhL. JUCIUIIIAHBL.

3  TumoBble KOHTPOJILHBIC 33aHUS

I[J'IH pfain3anu BbIICIICPECYUCIICHHBIX 3aaa4 O6yT~ICHI/I$I HCIIOJIB3YIOTCA CICAYIOIINE MAaTCPHAJIbI:

— TUIOBBIE KOHTPOJIbHBIE 33/1aHUS WM UHbIE MaTepuaibl, HEOOXOAUMBIE JJIsl OLIEHKH 3HaHWH, YMEHUH,
HAaBbIKOB U (WMJIM) ONBITA JESTENbHOCTH, XapaKTEPU3YIOIIUX 3Tanbl (GOPMUPOBAHUS KOMIIETEHIUN B

Iponecce OCBOCHUA O6p8.30BaTCJ'IBHOI7I porpamMmmsal, B COCTaBC:

TecT: NTOTOBEIN TECT 110 SJICMCHTAPHBIM 3HAHUAM U IPAKTHYCCKUM HaBbIKaM

Jemo-eapuanm

1. HanucaTh ypaBHeHHe IpsAMOH, mpoxosiieil uepes Touxy M (1,-3)
a) mapauieNbHO TIpsiMoit 3X+4y—3=0;
0) mepneHIuKyIsIpHO npsiMoit 2X+3y—3=0.

2. HaifT KOOpIMHATHI SAMHUYHOTO BEKTOPA, KOTIMHEAPHOTO BEKTOPY b :(6,—8, 4) U HANpaBJeHHOTO B
MIPOTUBOIMOJIOKHYIO CTOPOHY.
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3. OnpeenuTh, NPy KAKOM 3HAYCHHH ¢ BeKTOpsl a =od —3j+2K u b =1+2]—ok B3anmuo nepresu-
KYJISIPHBI.

4 a=[ 2 0T g [T O oo Y C-(A+B)
. = , = = . -(A+B) .
I[aHBI MaTpHULbI B 1 2 1 3 1 2 u 1 0 AuTHu

5 2 -5 3 5 -2
5. BeisicHuTb, Kakass u3 Matpui;; A= , B= 1 um C= 3 1 SIBJISIETCSL OOpaTHOM

-3 1 -2
D 1 2 9
marpune D = :
pHILl _3 _s

6. Marpuuet A, B, C ceasansl cootromenuem A-B-C = E . Beipasuts marpuny Buepe3 A u C.
13 5 -2 4 s 1 o
7. A= . Haiitu a; +a; +a,
0

7 8 -9 6
0 4 0
8. Berancnure ul/7 3 -
- 02 2

9. MoHoO 11 cuctemy
2X, — X, = 3
{4x1 - 2X, = 6
pewmats MeTogoM Kpamepa? Eciu 1a, To HalTH 9TUM METOAOM X, , X, .
10. Pemere cucremy
X, + 3X; = 2,
3X%, - X3 = 57

3
. n
11. Haiitu mpenen nmocnenosarenbaocTn  lim 3oy
n->o 54N
X% +9x+14
12. Beraucmuts npesen Gyakmua 1M B
X—>-2 X°-X-6
1
13. Boraucnuts mpenen  lim (2 —x) X.

X—+0

2
14. Oxapakrepusosatb Touky Xg =2 ans Gpynxuun fo (X) = X2 4 mpu Xx<2,
X -9 mnpu x=>2.
. 10x
15. Haiitu acumntotsl rpaduka pynkuun f (X) = ol
X+

Haittu HpOI/ISBO)IHI)Ie cienyromux GyHKIHUHA (pe3ynbTaT He MPeoOpa3oBhIBATH):

16. f (x)_;+T

17. Halitu HauGoJsiblliee 1 HaMMEHbIIIee 3HAYCHUS PYHKITUN
f(x)= x3 —6x% +9x—3 Ha OTpE3KE [— 3, 2].
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tgx — X

18. TTonb3ysich npasmtom Jlonutans, Haiiti ipegen  liM

x—> 0sin X — X°
. _ 2 1.4
19. HaiiTi yuacTku MoHOTOHHOCTH 1 dkcTpemyMbl pynkmun f (X) =1+ X< — > X,
20. HaiiTu y4acTKH BBIMYKJIOCTH M BOTHYTOCTH U TOUKH meperuba dpyukimu f(X) =X+ ﬁ .

KoHTpoJsbHbIe padoThl 10 TEMAM:

1. KontponbHas pabora Nel [leficTBus ¢ Marpuiiamu. Penienre MaTpuuHbIX ypaBHEHUN
2. KonrponbHas padora Ne2 Cuctembl TUHEHHBIX alreOpandeckux ypaBHEHUI.

3. KonTponbras padorta Ne3. BekTopHas anrebpa v aHaTUTHYECKAs TEOMETPHSL.

4. KouTtponbHas pabora Ne4. Beiuucienue npeaenos.

5. Kontponbnas padota No5 BeruucieHnue npon3BOIHBIX.

Jlemo-eapuanmul KOHmMPOILHBIX padom

Koumponvnas paboma no meme «/leticmeusi c mampuyamu. Pewenue mampuunvix ypasrenuii»

2 0 -1 3 2
1. Haiitn matpuy D=2A—(BC)" ,ecu A=|-1 3 1|, B=|-4 -1|, C=[ 2 =45
5 -2 -1 -1 0 o0
2 05 -1
3 41
2. Beruucnuts onpenenurens D =
2 1 2 1
111 2
12 3 -1 14 -5
3. Pemmuth MatpuuHoe ypaBHeHue | -1 4 5|-X=|-3 24 -1
101 -1 4 -3

2%, + 5% - X = -5
3 + 44X + X3 + X = 8,
2% + X + 2% + X = 3

XX + Xo 4+ X3 + 2% = 7

Pemmre cucremy meronom Kpamepa.
Koumponvnas paboma no meme «Bexmopnas aneebpa u aHanumuieckas 2eo0Mempusiy»

1. Beraucauts (a,b), ecau |a|=5, |b|=2, (asb)=120°.

3. lana npsimast 2X+3y+4=0 u Touka My(4; 1).
Hanummre ypaBHeHuUs psMoi, mpoxoasieit uepe3 Touky Mg
a) MEPIICHIUKYSPHO TAHHOW TIPSIMOM 0) mapasijieIbHO JaHHOUW MPSIMOM.
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Konmponvnasa paboma no meme «Bviuucnenue npedenos»

n+n3

1. Haiitu npenen nocnenosarensroctd  lim

N—>03+n+n°
X2 4+9x+14
2. Berancnuth nipeaen GyHKIuu lim S
X>-2 X°—-X-6
3X
3. Mmeercs 11 HEONPEIETIEHHOCTh lim (2X — 3) X=29 Ecim Jla, TO yKasaTh €e€.
X—2
1
4. Boraucnuts npeenn  lim (2 —x) X,

X—+0

(e*® —1)sin(x - 3)
(x* -9)

5. SIBnsiercs mu pynkums or(X) = GecKOHEUHO Maoi B Touke X =37

2
6. OxapaxrepusoBarb Touky X =2 st pynxuun fo (X) = X2 4 mpu X<2,
X“—9 mnpu x=>2.

10x

7. Haiitn acuMnTOTHI Tpaduka QyHKIHH f (X) =3
(x+1)

Konmponvnas paboma no meme « Bviuucnenue npouzgo0Hvix»
1. Haiigute nmpousBoaHyto crneayromeit pynkuun f (x):(2—X2)005X+2xsin X

N _ 2 1.4
2. HaiiTu y9acTKM MOHOTOHHOCTH U IKCTPEMYMbI (QYHKITUU f (X) =1+Xx° - E X,

TeMbl J1a00PATOPHBIX PA0OT: He npedycMoOmpeHul.

TeMbl 1JIs1 CAMOCTOATEILHOH PA0OTHI:

1. Onpenenurenu.
2. Anre6pa reoMeTpHUECKUX BEKTOPOB.
3. KpuBble BTOporo nopsaka.

4.OneMeHTapHble QYHKIIMH, UX CBOMCTBA U Ipa(UKH.
5.1Ipou3BoHas MaTpuua.

TeMbl KYPCOBOIO POEKTA: He NPedyCMOMPEHb.

TeMbI HHIUBUAVAJbHBIX 3IAHWI

1. Jluneiinas anrebpa.
2. OTpIcKaHKie HAaUOOJIBIIETO M HAMMEHBIIETO 3HaAUYCHNUS (DYHKIIUH .
3. UccnenoBanue GpyHKUINN U OCTpOEHUE Tpaduka.
Unousuodyanvroe 3adanue no meme «Jluneiinas anceopay

2 0 -1 3 2
2 -4 5
1. Haiftu matpuiy DZZA—(BC)T,GCHI/I A=|-1 3 1|, B=|-4 -1|, CZ( 1 5 OJ'
5 -2 -1 -1 0
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2 0 5 -

3 41
2. Beruncnuts onpenenurens D =

2 12 1

111 2

12 3 -1 14 -5
3. Pemuth MatpuuHoe ypaBHeHue | -1 4 5|-X=|-3 24 -1|.

101 -1 4 -3

1. unousudyanvnoe 3a0anue na memy : « Omvickanue HaubOILULE2O U HAUMEHBULE20 3HAYEHUS PYHKYUU
»
1. Haiitn HanOombIliee 1 HAaUMEHbIIee 3HAYCHUS PYHKIUU
f(x) =‘x2 + 2X —8‘ Ha otpeske [-3,3].
2. Haiftu HanOomblliee ¥ HAUMEHbIIIee 3HaYCHUs (PYHKIUU
f (x) = 2x3 +3x? —36x +19 Ha otpe3ke [-1,5].
3. Haiitu nHamboJiblliee ¥ HaWMMEHbIIEE 3HAUYCHUS QYHKIUH Z(X,Y)= X3 + y3 —3Xy B 3aMKHYTOM MpPSIMO-
YIOJIBHUKE 0<x<2, —-1<y<2,
2. unousuoyanvHoe 3adanue Ha memy : «Hccrnedosanue ¢pynkyuu u nocmpoenue epagurxay
HccnenoBaTh PyHKINIO B TOCTPOUTH rpaduk
L= 5
(1-x%)
TeMbl KOJITOKBHYMA:

Cucrembl TUHEHHBIX anreOpandeckux ypaBHeHui. Knaccudukarus cucrem.
Anrebpa reoMeTpruecKuX BEeKTOpoB. CKasipHbIe IPOU3BEICHUS.

IIpsiMast Ha MIIOCKOCTH.

KpuBbie BToporo nopsiika.

[TpousBoaHast pyHKIUU.

agrwnE

Bonpochl K dK3aMeHy:

1 ITorsaTHE MHOXECTBA, €TO DIIEMEHTA.

2 Onepanuu Haja MHOXecTBaMu. CynpemyM. MHpuMyMm.

3 OmnpeneneHre MHOKECTBAa OTPAaHUUEHHOTO CBEPXY, CHU3Y U OTPAHUYEHHOTO MHO>KECTBA.

4. MHOXeCTBO KOMIUIEKCHBIX uuces. Onepanuy HaJl KOMIUIEKCHBIMU YHCIaMU.

5 Mmuorounensl. Teopema besy. /lenenne MHOrO4YI€H Ha MHOTOYJIEH.

6 Omnpenenenne Moy JEMCTBUTEIBHOTO YUCIIA, ETO CBOWCTBA.

7.  PanuonanpHbIe OpoOH. DnemeHTapHbIe Apodu. Teopema o pa3noKeHHH MPAaBHIBHOW pallMOHATBHON
apoou.
8.  PammonanmpHBIE U APOOHO-pAIlMOHANBHEIE HEPABEHCTBA. ANITOPUTM PEUICHUs PAlMOHATIBHBIX U PO0-
HO-pallMOHAJIbHBIX HEPABEHCTB.

9. OtHowenus u nponopuuu. Iponentsl. [lonstue o BepxHel W HUXKHEHW rpaHULaX NPUOTHMKEHHOTO
3HA4YEHUs BEJIMYMHBI. AOCOJIIOTHAS U OTHOCHUTENbHAS TIOTPEIIHOCT YHCA X.

10. Ompenenenue MaTpUIBI pazmepa MxN.

11. OmpeneneHus KBaApaTHOM, TPEyroabHOM, THArOHATBHON U €IMHUYHON MaTpuIl.

12.  Ompenenenue paBeHCTBA MATPHIL.

13. Omnepauuu cnoxeHUst MaTPUIl U YMHOKEHHUSI MaTPULIbI HAa YHCIIO.

14. Onepauus yMHOXEHHUS MaTpHILL.

15. Omnepauust TpaHCTIOHUPOBAHUS MATPHIIBI.

16. BeprauciaeHue onpeaeUTeNs 2-T0 TopsaKa.

17. Beruucnenue onpenenurens 3-ro nopsaxa.

18. Kak u3MeHHUTCs onpelenuTeb Ipy TPAaHCIIOHUPOBAHUH MATPHIIBI?

19. UYewmy paBeH onpeaennTesb, UMEIOIIUN CTPOKY MU CTONOEL, IIETUKOM COCTOSIIIUI U3 HyJeH?

20. Kak u3MEHHTCS OINPEACIIUTEIb, €CIM €r0 CTPOKY HIIH CTOJIOEI] yMHOKUTH Ha Ynucio K?
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21.
22,

Kax u3aMeHuTCs ornpenenuTens, €clid B HeM IePECTaBUTh IBE CTPOKHU WK JBa CTOJIOA?
Kak u3MeHuTcst onpenenuresb, €clid K Kakol-1100 ero cTpoke npudaBuTh APYTYIO CTPOKY, YMHOKEH-

HYIO Ha HEKOTOPOE YUCIIO?

23.
24,
25.
26.
217.

28.
29.

30.
31.
32.
33.
34.
35.
36.

YeMy paBeH onpeenTeNlb, UMEIOLIU JIB€ MPOIOPLUHUOHATIBHBIE CTPOKH?
Kak cBsa3anbl Mexy co0oii onpenenurenu MaTpuid u AA4?

Yemy paBeH onpenenuTeab Ipou3BeAeHus MaTpuiid u B?
Omnpenenenre MUHOpa opsiaka K.

Omnpenesnenne mutopa Mjj snemeHTa ajj.

Omnpezesnenne anredpanveckoro IOMONHEHUS. Ajj DJIEMEHTa ajj .
Casi3b MMHOpa Mjj ¥ anreOpanveckoro I0NONHeHu Ajj .

Omnpenenenue paura MaTpULbl 4epe3 MUHOPBI.

Omnpenenenne cuCTeEMbl JIMHEWHBIX YPaBHEHUM.

OrnpeneneHne peiieHus: CUCTEMbI IMHEHHBIX YPaBHEHUH.

Omnpenenennst COBMECTHBIX, HECOBMECTHBIX, OIPEEIICHHBIX U HEOIIPEIEICHHBIX CUCTEM.

Teopema Kponekepa-Kaneniam o COBMECTHOCTH CUCTEMBI IMHEHHBIX YPABHEHUH.

Meron Kpamepa. Merog I'aycca.

['eomeTpuyeckoe peleHue CUCTEM YpaBHEHUM C ABYMsl Hen3BecTHbIMU. CoBMecTHas cuctema. Omnpe-

JCJICHHAas CuCcrema. HCOHpeIIGJIGHHaﬂ cucTeMa.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

JlexapToBas cuctemMa KOOpJIAMHAT.
YpaBHeHUE MPSIMOH € YrIIOBBIM K03 PHureHTOM. Y paBHEHHE IPSIMOM Yepe3 ABE TOUKH.
Cucrema HEpaBeHCTB ¢ IByMs iepeMeHHbIMU. [Ipumep.
Bexkrop. lnnna BekTopa.
OTpIcKaHMe KOOpAUHAT BEKTOPA, €CIIM U3BECTHBI KOOPAMHATHI €r0 Hayajla ¥ KOHIIA.
Ornpenenenue nejaeHust oTpe3ka AB B OTHOLIECHUU A.
Brruucnenue koopauHat Touku M, nensieit oTpe3ok AB B OTHOILIEHUM A.
Boluncnenue koopArHAT CepeuHbl OTPE3Ka.
Omnpenenenne KOJUIMHEAPHOCTH IBYX BEKTOPOB.
Omnpenenenne paBeHCTBa BEKTOPOB.
Onepanus ci10XeHUs! BEKTOPOB.
Onepanys yMHOXKEHHS BEKTOpa Ha YUCIIO.
Onpenenenue IMHEHHON KOMOMHAIIUN BEKTOPOB.
Ornpezenenre TMHEWHO 3aBUCUMOM 1 IMHEWHO HE3aBUCUMOM CHCTEM BEKTOPOB.
Teopema 0 HEOOXOIMMOM M JOCTATOYHOM YCJIOBHH JTMHEHHON 3aBUCIMOCTH CUCTEMBI BEKTOPOB.
Omnpenenenue 6a3zuca BO MHOXKECTBE T€OMETPUUYECKUX BEKTOPOB. [IOHATHE KOOPAUHAT BEKTOPA.
OmnpeneneHne KOMIUIAHAPHOCTH TPEX BEKTOPOB.
Onpenenenne Gynkiuu. Crnoxxknas ¢pyHkius. CrnocoOs! 3aaanus GyHKIUU. 4 K1acca QyHKITUH.
[TonsiTrie pyHKIMK OTHON MEPEMEHHOM.
[TonsiTne obnactu onpenenaeHust U 00JaCTH 3HAUEHUN (QYHKITHH.
[Tonsarue rpaduka GpyHKIMM.
Ornpenenenre MOHOTOHHO Bo3pacTarotiei ¢pynkiuu.[Ipumep.
Omnpenenenre MOHOTOHHO yObIBarotien Gpynkuuu. Ilpumep.
Omnpenenenue 4eTHOM, HeUeTHON QYHKIIMHN U PpyHKIKHK obuiero Buaa.Ilpumep.
Omnpenenenue orpaHUuYEeHHON CBepXY (CHU3Y), orpaHnueHHON QyHKmu.[Ipumep.
Onpenenenne HeOrpaHUYEHHON CBepXY (CHU3Y), HeorpaHuueHHoH GpyHkuuu.[Ipumep.
Omnpenenenue nepuoguueckoi pynkuuu. Ilpumep.
Omnpenenenne apupMeTHUECKUX ONepauii HaJy PyHKIHSIMH.
OcHOBHBIE 3JIeMEHTapHbIe (QPYHKIMH, UX 00JIACTh ONpeAeTIeHUs U 00J1acTh 3HAUCHUH.
['padmky OCHOBHBIX JIEMEHTAPHBIX (PYHKIIHH.
OKpecTHOCTH.
[TocnenoBarenbHOCT. [Ipeaen nocienoBaTeIbHOCTH.
[Tpenen ¢pynxuun. Heonpenenennoctu. CBA3b npezaena ¢ OJHOCTOPOHHUMH npenenaMu. OCHOBHBIE

TEOPEMBI O TIpeJieiax.

70.

Beckoneuno-manas pynkuus. beckoneuno-0omnbmas pyHkuus. CBsA3b MEXIY HUMH.
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71. Heonpenenennoctu. Packpeitue Heonpenenennocret. [lpasuna Jlonuransa. Onepauun Hag —o, +oo,
00,

72. HenpepriBHocTh PpyHKIIMHU. OCHOBHBIE TEOPEMBI O HETIPEPHIBHOCTU. J[0Ka)kUTe€ HEMPEPBHIBHOCTD JIIO-
0011 QpyHKINH.

73. Toukwu pa3psiBa. Kitaccudukanus Touek pasphiBa.

74. Onpenenenne nuddepenmpyemoctu pynkmun. Juddepennman dpynkmuu. [IpubdnmkenHoe BpYMC-
JieHre ¢ ToMoIbplo nuddepeHiuana.

75. ITIpousBoanas. I'eomerpuueckuii cmbici npousBogHou. Popmyna Teinopa. YpaBHeHHE KacaTenlb-
HOM.

76. OcHoBHble mnpaBuna auddepenimpopanus. Tabnumna nmpou3BoaHbIX. [1o onpeneneHu0 moxyqanrte
MIPOU3BOIHYIO JIFOOOH (PYHKITHH.

77. Uernas, HeveTHast, GyHKIs obmiero Buna. [lepuonudeckas Gpyukmus. [Ipumep.

78. AcumnTora.

79. JlocTaTouyHbIi NPU3HAK MOHOTOHHOCTH.

80. Omnpenenenue: CrannoHapHas Touka, Kputuueckas Touka.

81. Onpenenenune: Munumym, Makcumym, Touka skcTpemyma.

82. HeoOxonumoe ycnoBue skcTpemymMa. JloctarouHoe yclioBUE SKCTpEMyMa Ha OCHOBE MEPBOU MPOM3-
BOJIHOM. /[oCcTaTOYHOE YCIIOBHE 3KCTPEMYMA HA OCHOBE BTOPOIl TPOU3BOIHOM.

83. ['paduk pynkuuu. I'paduk ¢pyHkuu BeinyKiIblid BBepX. ['paduk GyHKINN BBITYKIIbIA BHU3.

84. Touka nepern6a. Heo0xomumoe 1 JOCTaTOYHOE YCIIOBUE BBITYKIIOCTH BBEPX (BHU3).

85. TlonoXuTENbHBIC YHCIOBBIC PSIIIBL.

86. HeoOxoaumble MPU3HAKK CPABHEHUSI.

87. DrajoHHBIC PAMIBIL.

88. Psn Teitnopa.

89. JluneitHas GpyHKIUS. AJITOPUTM pPEIICHUS JTUHSHHOTO YPAaBHEHHS U HEPABCHCTBA.

90. KsagparnuHas QyHKIHs. AJTOPUTM PEIICHUS KBaIPATUIHOTO YPABHCHUS U HEPABCHCTBA.

91. JpobHo-pannonanbHas GyHKIUS. AITOPUTM pEIIeHUs JPOOHO-PAllMOHAIIBHOTO HEPaBEHCTBA.

92. Tloka3arenpHas GyHKIHS. AJTOPHTM PEIICHHUS TOKA3aTSIILHOTO YpaBHEHUS M HCPAaBESHCTBRA.

93. Jlorapudmuueckas (yHKIUA. ANTOPUTM peEUICHHs JTOTapru(PMHUYECKOrO ypaBHEHUS U HEpPaBEHCTBA.

94. CrenenHas QyHKIMS. ANTOPUTM pELIeHUs KBaJpaTHUYHOTO ypaBHEHUS U HEPABEHCTBA.
95. Tpuronomerpuieckas GyHKIHS.

4 Metoauyeckue MaTcpHuaJIbl

s obecnieueHust mporecca 0OyueHHUsl U peleHHs 3a7a4 OOyueHUs! MCHONb3YITCS METOIUYECKHE
Marepuaibl, OMNpeAessAIoIINe TMPOLEAYPbl OICHMBAHUS 3HAHWW, YMEHUH, HaBBIKOB M (WJIM) OIbITa
NEeSITeIbHOCTH, XapaKTepPU3YIOLIUX 3Tanbl (POPMUPOBAaHUS KOMIIETEHIUI, B COCTaBe:

MeTtoanueckne Mmatepuajbl: MyHKT 12 pabouelt mporpaMMel

Y4yeOHO-MeToANYeCKHEe MATePHAJIbI 110 M CHHUILIMHE.

OcHoBHas1 iuTEpaTypa.

1. A. A. EnbuioB. Beenenue B kypc maremaTk : yueonoe nmocooue / T. A. EnbrioBa , A. JI. MarazuHHHKOBa
, JI. 1. MarasunaukoB; MunucrepctBo oOpasoBanus 1 Hayku Poccuiickoit ®denepaunn, ToMckuii rocyaap-
CTBEHHBII YHUBEPCUTET CUCTEM YIIPABJICHUS U paguo31eKTpoHukH. - Tomck : TYCVYP, 2010. - 84 c.
:Dx3emmusipsl Beero: 100

2. JI. 1. Mara3unHukoB. Beiciiasg matematuka 1. [IpakTukyM 1o JuHEHHO# anredpe 1 aHaIMTHYECKOM reo-
MeTpuu : yueoHoe mocoowue /, A. JI. MarasunnukoBa ; denepaibHOE areHTCTBO M0 00pa3oBaHuto, TOMCKUA
rOCYJJapCTBEHHbIN YHUBEPCUTET CUCTEM YIPABICHUS U PAJAUOIIEKTPOHUKH. - 4-€ U3, UCTIp. U AOI. - ToMck
: TYCVYP, 2007. - 162[1] c.Ox3emiuisapsl Bcero: 97

3.Hanugaiiko, JI.B. Marematuka s sxkoHomucToB. COOpHUK 3a1anuil. [Onekrponnsiii pecypc] / JI.B. Ha-
nuBaiiko, H.B. Bammna, 0. J1. llImuar. — Dnexrpon. nan. — CII6. : Jlans, 2011. — 432 ¢. — Pexum
nocryma: http://e.lanbook.com/book/662
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http://e.lanbook.com/book/662

12.2. lonoTHUTEIbHAS JIUTEPaTypa.
1. Mansies, A.. OcHOBBI TMHEHHON anTeOpsl. [DneKTpoHHBIH pecypce| — DnekTpon. aad. — CII6. : Jlansp,
2009. — 480 c. — Pexum gocryma:
http://e.lanbook.com/book/251
Y4yeOHo-MeTOoAMYECKHEe MOCOOHS U TPedyemMoe MpPorpaMMHoOe obecriedeHue.
IHpakmuueckue 3auamus nPOBOOAMCA NO YUEOHBLM HOCOOUAM:

1. JI. . Mara3unnaukoB .Breicmias marematuka 1. [IpakTukym mo JmHEiHO# anredpe 1 aHaIMTHIECKOM
reoMeTpuu : yaeoHoe nocoodue /, A. JI. MarazunaukoBa ; @enepaabHOE areHTCTBO 10 00pa3oBaHuIo, ToM-
CKHI rOCYJapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHUS U PAJAMOIICKTPOHUKH. - 4-€ U3/l., UCHP. U JOIL. -
Tomck : TYCVYP, 2007. - 162[ 1] ¢.Ox3emmuisipsl Bcero: 97
2.ITerpymko, .M. COopHHK 33724 110 anredpe, TeOMETPUN U HadalaM aHanu3a. [ DIEeKTPOHHEIN pecypc] /
N.M. Ilerpymko, B.U. IIpoxopenko, B.®. CadhonoB. — Dnekrpon. nan. — CII6. : Jlans, 2007. — 576 c.
(peKoOMeHI0BaHO ISl CAMOCTOSTEIBHOM paboThl) — Pexkum nocryma:
http://e.lanbook.com/book/311

3aoanus na KOHMPOJIbHbLE DAOOMBbL U UHOUGUOVATIbHBIE 3A0AHUS RPUBCOCHDBL 8 KANCOOM U3 C/1EOVIOWUX
VUEOHBIX HOCOOUIL.

1.Munocues, B.(. COOpHUK MHIUBUIYAIBHBIX 3aJJaHUN IO MAaTEeMaTHKE JUIsl TEXHUYECKHUX BBICITUX YYEOHBIX
3aBenenuil. Yacts 1. [Dnextponnsiii pecypc] / B.(. Munocues, E.(. [lymkaps, A.1. Apxanrensckuii, B.1.
baxxanos. — Dnexrtpon. gan. — CIIO. : JIanp, 2013. — 608 c. — Pexum nocryna:
http://e.lanbook.com/book/32815

Y4eOHo-MeToAMYeCKHEe MOCOOHS AJIsl JIMI ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI

Y4eOHO-MeTOANYECKHE MaTepUalbl ISl CAMOCTOSITEIbHON U ayIUTOPHON pabOThl 00Yy4aroIUXCs U3
quciaa UHBAJIUI0B IPEAOCTABIAIOTCS B (hopMax, afanTUPOBAHHBIX K OFPaHHMUYEHHSIM MX 3/0POBbS U BOCIIPHU-
ATHS UH()OPMALINH.

J1st M1 ¢ HAPYIICHUSIMHU 3PeHHU .
- B ()OpME INIEKTPOHHOTIO JOKYMEHTA;
- B [I€YaTHOHN (opMe YBETUUEHHBIM LIPUPTOM.
Jlist M1 ¢ HApPYIIEHUsIMU cJIyXa!
- B (hopMe INIEKTPOHHOTO JJOKYMEHTA;
- B IIeyaTHOH (opme.
JLJ1st JiM1 ¢ HApYIIEeHUsIMU ONIOPHO-BUIaTeJIbHOIO annapara:
- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;
- B IleyaTHOH (opme.

bazun oaHHblx, uuqbopmauuouuo CRpAaeovdHble U NOUCKOBbLE cucmembsl:

OOpazoBarenbHbiii  moptan yHuBepcutera (https://edu.tusur.ru), sJIeKTpOHHBIA KaTajuor OWOIHOTEKH
(http//lib.tusur.ru), snekrponnas 6ubaroTeunas cucrema «Jlaup» (http://e.lanbook.com) cucrema aucraH-
noHHoro oopazoBanusi MOODLE (Mmeronnueckue MaTepuanbl: TEKCTOBBIE, ayAHO U BHACO(AIIbI, HHIN-
BU/yaJIbHbIC 3aaHUs, TECTHI U T.1.)

Ccpuiku ¢ caiita kadeapsl Ha MaTEMaTHYECKUE PECYPCHI U OH-JIAMH TPEHAKEPHI
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