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CamocTtosarenbHas pabora 72 72 4acoB
IloaroroBka u crada 3K3aMcHa 36 36 JacoB
OO011as Tpy0€MKOCTh 144 144 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 4 4 3.e.

@opMBI IPOMEKYTOUHOH aTTECTALUA Cemectp
DK3aMeH 1

Tomck

CornacoBaHa Ha noptane N2 69455



1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. HSy‘-IeHI/IC OCHOBHBIX IIOHATHU H MCTOAOB MATCMATHUKHU, UCIIOJB3YCMbIX NPU PCHICHUU
npodeccroHaNbHBIX 3a1a4.

2. q)OpMI/IpOBaHI/IC HAaBBIKOB IMOHUCKa, aHajlnu3a U CHUCTCMHOI'O IMOAXOJa MNpHU PCIICHUU
IIOCTAaBJICHHBIX 3a1a4.

1.2. 3agauy AUCHUILIUHBI

1. Pa3BuTHE aHATUTHYECKOTO, AITOPUTMHUYECKOTO U JIOTUYECKOTO MBIIUICHUS CTYIEHTOB.

2. BpIpaboTka y CTYJIGHTOB yMEHUS paboTaTh C MaTEMAaTHUUYECKON JTUTEPATYPOH.

3. OBnajeHue METOIaMU MaTEMAaTHKH, IPUMEHSEMBIMHU I pelieHus TPpo(dhecCHOHAIBHBIX 3aay.

4. BripaboTKa y CTY/J€HTOB HaBBIKOB OCYUIECTBJIATH MOUCK, aHAJIU3 U CHUHTE3 UH(POpPMAIUH,
He0OXOUMOM ISl pellIeHUs TOCTAaBIEHHBIX 3aay.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns mucuurinHe: Moaysbs HanpaBieHHOCTH (poduiist) (major).

Nunexc quctmmmiunel: 51.B.02.02.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN
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VK-1. Crnocoben VK-1.1. 3HaeT MeToaMKH 3HaeT OCHOBHBIE IMOHATHUS, 00BEKTHI U

OCYILIECTBIIAT TIOUCK,  |cOopa 1 00paboTKH METO]IbI MATEMATUKH, CTIOCOOCTBYIOIIHE
KPUTHUYCCKHI aHaMu3 U |MH(POpPMAIINH, aKTyaJbHbIC cOopy 1 aHaM3y UHPOPMAITUU

CUHTE3 UHPOpMAIUH, poccHiickue u 3apyOexHbIC

MPUMEHSTHh CUCTEMHBIA | MCTOYHUKU MHPOPMAITUH JITIS

MIOJIXOJT JIJISL PEIICHUS PEIICHHS TOCTABICHHBIX

MOCTAaBJICHHBIX 33144 3a/1a4, a TAaK)KEe METOJIbI

CHCTCMHOI'O aHaJIn3a

VK-1.2. YMmeeT npuMeHsITh YMeeT npuMeHsITh MaTeMaTHYECKUE METO/IbI
METOJMKH TTOUCKa, cOopa n IS aHAKM3a nHOpMaIuu

00paboTku nHpoOpMaIuy,
OCYUIECTBIIATH KPUTHUECKHIA
aHaJIU3 U CUHTE3
uH(pOpMalnu, NOTYy4YEHHON U3
pa3HbIX UCTOYHUKOB

VK-1.3. Bnaneer meronamu | BrageeT MaTeMaTHYECKHUM armapaToM,
noucka, coopa u 00paboTKH, |MO3BOJSIONIMM aHATH3UPOBATh HAWICHHYIO
KPUTUYECKOTO aHAIN3a U UH(OpPMAIIHIO U ITpeJIaraTb HECKOJIBKO
CHHTE3a HH(POpMAIIHH, CIOCO0O0B pa3pelIeHHs TOCTABICHHOW 33/1a41
METOJIUKOW CHCTEMHOTO
NOAX0/a JUISl PEIICHHS
NIOCTABJICHHBIX 33]1ay;
CHoco0eH reHepupoBaTh
pa3ITUYHbIC BAPUAHTEHI
pELICHUS TOCTaBICHHBIX
3a1a4

OobmenpodeccuoHaNbHbIe KOMIIETEHIIHMU
IIpodeccuonanbHbIe KOMIIETEHIUH
4. O0beM TUCHUILIMHBI B 32Y€THBIX eIMHUIAX C YKA3aHHEM KOJIUYECTBA aKaleMUYEeCKUX YaCoB,

Bbl/IeJIEHHBIX HA KOHTAKTHYIO Pa00Ty 00y4aloluXxcs ¢ npenojgaBarejiemM
U HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

OO6mmas TpyA0€MKOCTh JUCIMIUIMHBI COCTABIISIET 4 3a4€THBIX eIMHUII, 144 akaJTeMUYeCcKrX 4acoB.

Pacnpenenenue Tpya0€eMKOCTH JUCIUIUIMHBI 10 BHIaM YU4eOHOU JEATEIBPHOCTH MPEJACTABICHO B
tabymue 4.1.

Ta6mmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI TTO BUJAM YUYSOHOM eI TeIbHOCTH

Becero |CemecTpbl
4acoB 1 cemectp

Buapl yaeOHOM AesTENBHOCTH

KonTakTHas aynuTopHasi padora 00y4aomuxcs ¢ npenogaBaresaeM, BCero 36 36
JIeKIIMOHHbBIE 3aHATUS 18 18
[IpakTHyeckue 3aHATUA 18 18
CamocrosiTeibHas padoTa 00y4alOIUXCs, B T.4. KOHTAKTHasI 72 72
BHeayIUTOPHas padoTa 00y4yarommxcsi ¢ npenoaasarejieM, BCcero
[ToaroroBka Kk TECTHPOBAHUIO 28 28
Harmmucanme pedepara 6 6
BerlnosiHeHNE NPaKTUYECKOTO 3a4aHUS 38 38
IToaroroBka M ciaya 3xk3amMeHa 36 36
Oo6mas Tpy10eMKOCTh (B Yacax) 144 144
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4 4

Oo0mas TpyaoemMKkocTh (B 3.e.)

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

CTpyKkTypa IUCHUIUIMHBI MO paszzienaMm (TeMaMm) W BUJaM y4eOHOU JesTeTbHOCTH MPUBEICHA B

tabymue 5.1.
Ta6mmma 5.1 — Paznens! (TeMbl) TUCIUILIAHBI M BUABI YICOHON ACATEIHHOCTH

HasBanus paznenos (Tem) Jlex. | Ilpaxk. Cam. | Bcero yacoB dopmMupyemsbie
JUCHHUILIMHEI 3aH., 4 | 3aH.,4 | pao., u |(6e3 sk3ameHa) KOMIIETEHIIUH
1 cemecTp
1 3agaum, crosiuue nepen 2 - 12 14 VK-1
UCCIIEI0BaTENIEM
2 OyHKIUYU U rpa@uKu 6 8 18 32 YK-1
3 IIpunosxeHust BEKTOPHOU aareOpsl 2 2 10 14 YK-1
4 IlpunoxeHus: KOMIUIEKCHBIX YHCEI. 4 4 16 24 VK-1
5 IpunokeHus: TPpOU3BOIHOM 4 4 16 24 YK-1
Uroro 3a cemectp| 18 18 72 108
Uroro| 18 18 72 108

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3esioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) TIPUBEICHO B TadwmIe 5.2.
Ta6ymna 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUILIMHEI (B T.Y. IO JCKIIHSIM)

HasBanusa pasznenos
(TEM) AUCUUTUIUHBI

Copepxanue pa3aenoB (TeM) AUCIUILTHHBI (B
T.4. 10 JICKLHUSAM)

TpynoemkocThb
(JIeKIIMOHHBIE
3aHATHSA), U

dopMupyemsle
KOMIIETCHIIUU

1 cemecTp

1 3amaun, crosiue
nepen
HCCIIEI0BATEIIEM

3aueM Hy)KHa MaTeMaTuKa. 3aJ1a4uu, CTOSIINE
nepen uccienonareneM. Hekoropeie
0COOCHHOCTH pelieHus (pU3nuecKux 3ajau.
[TonsiTHe MaTeMaTU4YECKOW MOJIETH U
OCHOBHBI€ 3Talbl TOCTPOCHUS MOJIEIH.
Omnupuueckas popmyia. 3amadu
MHTEPIIONSIIIMUA U IKCTPATIOISIIHH.

YK-1

Hroro

2 OyHKIMU U
rpaduku

[TonsTre QyHKIIMOHAIBHOM 3aBUCUMOCTH B
MaTemaTHke U gusuke. KoopauHarsl.
Paccrostnust 1 yribl, BEIpaKEHHbIE B
KoopanHaTax. [ padudeckoe n3odpaxkeHne
¢byHKIMU. YpaBHEHUE MPSMON JIMHUH.
OO6partHast mpONOPIMOHATIEHOCTh U
runepbomna. [Tapabomna. [1apabomnsr u
runepOo0IIbl BRICITUX MOPSAKOB. OOpaTHast
¢byskuwms. ['padukn B3anMHO-00paTHBIX
¢byskuuit. [IpeobpazoBanus rpaduKoB
¢byskumid. OyHKIIMOHATEHBIE 3aBUCIMOCTH B
MPUKJIAIHBIX 33a]a4ax.

YK-1

Hroro

3 Ilpunoxenus
BEKTOPHOM aJre0pbl

Bekropsl. Hexotopsie ¢puznyeckue
MIPUIIOKEHUSI BEKTOPHOH anreOpsl.

YK-1

HUroro
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4 TpunoxeHust KomMmiuiekcHble ynciia U 1eiCTBUS HaJl HUMH. 4 YK-1
KOMIUICKCHBIX YHCEI. | AreOpandecKkas, TPUrOHOMETpUIEeCKas U
nokasaTesibHasi (POPMbI 3aIMCH KOMIUJIEKCHBIX
yucen. M3Bneuenue kopHs. Bo3senenue
KOMIIIEKCHOTO YKCJIa B CTCIICHD.
[IpunoxeHust KOMIUIEKCHBIX YUCE.

Hroro 4
5 Ilpunoxenus [TonsaTue nmpoussogHo. IIpunoxxenus 4 YK-1
IIPOU3BOJHON MIPOU3BOIHON K UCCIIEOBAHUIO (DYHKITUH.
Du3nyecKue U reOMETPUUECKHUE ITPUIIOKEHNUS
IIPOU3BOJHOM.
HUroro 4
Hroro 3a cemectp 18
Hroro 18

5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)

HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHoBaHMe MPaKTUYCCKUX 3aHATUN (CEMHHAPOB)

HasBanwus paznenos HaunmeHoBaHMEe NPaKTHYECKUX dopmupyembie
(TeM) AMCUUTIITMHBI 3aHITHI (CEMUHAPOB) Tpynoemkocts, ¥ KOMITETEHIINH
1 cemecTp
2 Oyukuy ¥ rpaduku | DneMeHTapHbIe QYHKIMT 2 YK-1
HccnenoBanue QyHKIMHA 1 UX 2 VK-1
rpauKoB
CucremMbl KOOpAUHAT 2 YK-1
Ob6parnas ¢pynkuus. ['apmonnueckue 2 YK-1
Kosie0aHus
Hroro 8
3 [IpuioxxeHus DneMEeHTHI BEKTOPHOU anreOpsl 2 YK-1
BEKTOPHOU anreOpbl Utoro 2
4 Ilpunoxenus KomrmiekcHsble uncna 4 VK-1
KOMILJICKCHBIX YHCE. Utoro 4
5 Ipunoxenus [IpousBognas 2 YK-1
IPOM3BO/THOM IIpon3BoaHas U HIKCTPEMYMBI 2 VK-1
byHKIMI
HUroro 4
Hroro 3a cemectp 18
Hroro 18

5.4. JlabopaTopHbIe 3aHATHUSA
He npenycMoTpeHo y4eOHBIM IIaHOM
5.5. KypcoBoii npoekT / kypcoBasi pabora
He npenycMoTpeHO yueOHBIM IIaHOM
5.6. CamocTosiTesibHas padora

Bunbr camocTosTensHOM paboThl, TPYJOEMKOCTh U (hOPMHUPYEMbIe KOMIIETCHIIMH TPEICTaBICHBI B
tabnute 5.6.
Tabnuma 5.6. — Bunbsl camocTosTenbHOU paboThl, TPYI0EMKOCTh U (HOPMHUPYEMbIE KOMIICTCHIIUN
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HasBanus paznenos | Bunsl camocrosarensHon | Tpynoemkocts, | @opmupyemblie
(Tem) MUCUIUTUTAHBI paboTsl q KOMIIETEHIINU POpMbI KOHTPOIIA
1 cemecTp
1 3amaum, crosimue |Iloaroroeka k 6 VK-1 TectupoBanue
nepexn TECTUPOBAHUIO
UCCIIEI0BATEIIEM Hanwucanue pedepara 6 YK-1 Pedepar
Htoro 12
2 OyHKIMYU U IloaroroBka k 6 VK-1 TectupoBanue
rpaduku TECTUPOBAHUIO
Brimonnenue 12 YK-1 [IpakTnueckoe
IPAKTUYECKOT0 3aJaHUs 3a/laHue
Htoro 18
3 [IpuioxxeHus IToaroroska k 4 VYK-1 TectupoBanue
BEKTOPHOU aJreOphl | TECTUPOBAHUIO
Brinmonnenue 6 YK-1 [IpakTnueckoe
IPAKTHUYECKOT0 3aJaHUs 3a/laHue
Htoro 10
4 Ilpunoxenus IToaroroska k 6 VYK-1 TectupoBanue
KOMILJIEKCHBIX TECTUPOBAHUIO
qucelL. Brinonnenue 10 YK-1 [IpakTnueckoe
IIPAKTHUYECKOT0 3aJaHUs 3a/laHue
Hroro 16
5 Ilpunoxenus IToaroroska k 6 YK-1 TectupoBanue
IIPOU3BOJHON TECTUPOBAHUIO
Brinonnenue 10 YK-1 [IpakTrueckoe
IIPAKTHUYECKOT0 3aJaHUs 3a/laHue
Hroro 16
Hroro 3a cemectp 72
[loaroroBka u caaua 36 DK3aMeH
HK3aMEHa
Htoro 108

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

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHIIEe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX TIPU U3YUYECHUHU AUCLUUILINHBI, U BUOB

3aHATUH
dopmupyemble Bunsl yueOHOM aedTenbHOCTH
DopMBbI KOHTPOJIA
KOMIIETEHIINH Jlek. 3an. |IIpak. 3an.|Cam. pad.
YK-1 + + + [IpakTuueckoe 3ananue, Pedepar,
TectupoBanue, Jxk3ameH

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

6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banipHbIE OLIEHKH
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. . | MakcumanbHbIl 6at
MakcuManbHbBIN MaxkcumManbHbBIN
3a IEPUOA MEXKITY Bcero 3a
DopMbl KOHTPOJIA 6amrt Ha 1-y10 KT ¢ OaJu1 3a nepuos
2KT u Ha KOHeIL CEMECTp
Hayana cemectpa | mexnay 1KT u 2KT
cemecTpa
1 cemecTp
IIpakTryeckoe 3a1anue 10 10 10 30
Pedepar 0 0 20 20
TectupoBanue 6 7 7 20
OK3aMeH 30
HToro makcumyM 3a 16 17 37 100
nepuo.
Hapacratomum ntorom 16 33 70 100

6.2. [lepecuer 0a/1J1I0B B OLIEHKH 32 TeKYIIMA KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBICH B Tabmuie 6.2.
Ta6mmma 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamibl Ha faTy TEKyIIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha faty TK 5

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

Ot 60% 110 69% oT MakcuMabHOU cyMMBbI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMUMOHHYIO U MEKAYHAPOIHYI0 OLCHKY

[lepecuer cymMmmBbl 0ayuIOB B TPAIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTaBIIEH B TaOIuUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
Ornenka YUHUTBIBAET YCHEUTHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTMYHO) (3a4TEHO) 90 - 100 A (oTaM4HO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBrneTrBopuUTENBHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpeacTBeHHo)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCIUIIINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. DnemenTapubie GyHKINHU U UX Tpaduku: YuedHoe nmocooue / M. D. I'punmmon - 2017. 91 c.
[DnexTponHsbIit pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/7037.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. bepman, I'. H. CoopHuKk 3ama4 no kypcy Mmaremarnyeckoro ananusa / I'. H. bepman. — 11-e
u3a., crep. — Cankr-IlerepOypr : Jlanb, 2023. — 492 c. [DnekTpoHHbIH pecypc]: — Pexum gocryma:
https://e.lanbook.com/book/295943.

7.3. YuyeOHO-MeTOANYECKHE MOCOOUS

7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKUE MOCOOHSI
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https://edu.tusur.ru/publications/7037
https://e.lanbook.com/book/295943

1. Beicmiass matemartuka [. IlpakTukym 1o nuHeiHON anreOpe M aHAJTUTHYECKOW T€OMETPHUH:
YuebHoe nocobue / JI. 1. Marazunnaukos, A. JI. Mara3zunnukoBa - 2007. 162 c¢. [DneKTpoHHBIN pecypc]:
— Pesxxum nocrtyna: https://edu.tusur.ru/publications/37.

2. Ilpaktuxkym no audepeHumaibHoOMy UCHUCIeHUI0: YdueOHoe mocodue / A. JI. Mara3uHHUKOB,
JI. 1. MarasuanukoB - 2017. 211 c. [DOnekTpoHHBIH pecypc]: — Pexum pocrtymna:
https://edu.tusur.ru/publications/7085.

3. IlpakTukyM 1o Teopuu PyHKIHI KOMIJIEKCHOTO IEPEMEHHOT0, TEOPHH PSAJOB, ONEPALUOHHOMY
ncunciennio: YueoHnoe nmocooue / A. A. Enwrios, T. A. EnbrioBa - 2018. 194 ¢. [DnexTpoHHBIH pecypc]:
— Pesxxum mocrtyna: https://edu.tusur.ru/publications/7377.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrpaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEAOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM X 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

Jl1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMII ¢ HAPYIIEHUsIMHU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHbIE 0a3bl JAHHBIX
1 HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydyeHUU NTUCHUIIUHBI PEKOMEHAYETCS 00pallaThbCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT pocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

2. Nano: pecypc npeaocTapisieT ganubie 0 6osee 200 000 HaHOMaTEpUaIOB U HAHOYCTPOMCTB,
coOpaHHBIE U3 CAaMbIX aBTOPUTETHBIX Hay4YHbIX M3aaHui (https://nano.nature.com).

3. IEEE Xplore: UuTeprer 6ubnmoreka ¢ AOCTYynmoM K pedepaTUBHBIM U MOJHOTEKCTOBBIM
cTaThsM U MaTepuanam KoHpepenui (http:/www.ieeexplore.ieee.org).

4. eLIBRARY.RU: poccuiickuii nHGOpMaIMOHHBIA MOpTad B 00JaCTU HAyKH, TEXHOJIOTHUH,
MenuuuHb 1 oOpa3oBanus (https:// www.elibrary.ru).

8. MaTepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrevyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT IS y9eOHOH TPy, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMI
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBI.

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

VYyebnast aynuropusi: yueOHas ayJUTOpHUs JJIs TPOBEACHUS 3aHATHH JIGKIIMOHHOTO THIIA, YuyeOHas
ayJauTOpHUs IJs MPOBEACHUS 3aHITUM MPAKTHUUYECKOTO THUIA, yuyeOHas ayAuTOpus s MPOBEACHUS
3aHATHUHA CEMHHApCKOrO THUMA, MOMEUIEHHE MJisi NPOBEAECHUSA T'PYNIOBBIX M HHAUBHAYAIbHBIX
KOHCYJIbTAallMi, TOMEIIEHUE I MPOBEACHUSA TEKYILIErOo KOHTPOJS U MPOMEKYTOUHOM aTTECTalluu;
634034, Tomckast obnacts, r. Tomck, Bepmnnuna ynuia, 1. 74, 128 aya.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- [IpoekTop;

- [IpoeKIIMOHHBIN 3KPaH,;

- Kamepa;

- Muxkpodos;
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- Tym0Ga i1t mokaunKa;

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

[IporpamMmmMHoe obecrieueHue:

- Microsoft Office PowerPoint 2010;

- Windows;

VYyeOHas aynutopusi: yueOHas ay JUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOT0 THUIIA, yueOHas
ayIUTOPUS JIJISl POBEJICHUS 3aHATUI CEMHHAPCKOTO THUIA, TOMEIICHHUE sl IPOBEACHUS TPYNIOBBIX U
WHJUBUIYaIbHBIX KOHCYJIbTAIMH, MOMELIEHUE JJI MPOBEACHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM
atrectanuu; 634034, Tomckas obnacts, T. Tomck, Bepmununa ynuma, 1. 47, 302 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- InTepakTuBHAs MTaHEIb;

- Kamepa;

- Muxpodos;

- Tym0Ga st mokagumKa;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

[IporpamMmmHoe obecrieueHue:

- Adobe Reader;

- Google Chrome;

- Microsoft Office 2013;

- Windows 10;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHOe o0ecneuyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIOJB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNoKEHHBIC IO apecaM:

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

- 634045, Tomckas ob6nacts, r. Tomck, yn. KpacHoapmetiickas, 1. 146, 209 ayn.;

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

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

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBareibHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaanO-TeXHquCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYHMIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaIuy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPENOaBaHuUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOW 3aHUMAIOTCSI 00ydYaromuecs: ¢ HapyIIeHUEeM CiIyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
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JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOILHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YaIOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeAcTBa
npuema/nepeaayn yueOHoM nHGOpMaIMU B JOCTYHMHBIX opMax, MOOMIIBHON CUCTEMbI OOYyUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAMH U3yUeHUs!
JUCIUTINHBI

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

I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a I[HCIII/IHJ'IPIHOﬁ

KOMIIETCHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Ta6imma 9.1 — ®opMbI KOHTPOJIS M OLICHOYHBIC MATEPUATIBI

Ha3Ba2E’;§§;ﬁj:$: (Tem) igﬁlﬁ:f eyl-fry];;e ®opmbl kKoHTpoItst | OnieHouHbIe MaTepuaisl (OM)
1 3apaum, crosmue nepen YK-1 Pedepar [IpuMepHBIil nepeyeHs TeM
HCCIIEA0BATENIEM Ui pedepatoB
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH IIepeuyens sK3aMeHAMOHHBIX
BOIIPOCOB
2 Oyskuu ¥ rpaduKu YK-1 [IpakTrueckoe TeMbl MpakKTUYECKUX 3aJaHUI
3a/laHHe
TectupoBanue IIpuMepHBIii IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Iepeyens sK3aMeHaMOHHBIX
BOIIPOCOB
3 IIpunoskeHus: BEKTOPHOM YVK-1 [IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
anreOpsl 3aJaHue
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aJJaHUI
OK3aMeH [Iepeyenp sK3aMeHaMOHHBIX
BOIIPOCOB
4 [lpunoxxenus koMmriekcHbIX | YK-1 [IpakTrueckoe TeMbl MpakKTUYECKUX 3aJaHUI
yuced. 3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuyenp sK3aMeHaMOHHBIX
BOITPOCOB
5 Ipunosxkenus npousBoaHon | YK-1 [IpakTuyeckoe TeMbl MpakKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuyenp sK3aMEHaMOHHBIX
BOITPOCOB

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YeHUS IO
JTMCLUUIUIMHE TIpHBeneHa B Tabnuue 9.2.
Tabnuna 9.2 — lllkana oueHku cOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOyUECHHS IO
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JUCHUIIIIMHEC

dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATIBHOMU | UTTU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBbI 0aJIOB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHLHO) 69% ot CTPYKTYpPUPOBaHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CHUCTEeMATHYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIOB OCYIIECTBIISIEMOE MpUMEHEHNE
YMCHHE HABBIKOB
4 (xopotio) ot 70% no c(hOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO yCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
poOesbl yMEHUe poOebI
IpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJIbHOW | CHCTEMaTHYECKHe yMEHHE CHUCTEMAaTUYECKOE
CYyMMBI 0aJIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixana KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkajia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUHA

OreHka

dopMynrpoBKa TPeOOBAHUM K CTETICHN KOMIIETEHIIUN

2
(HEYTOBJIETBOPUTEIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBleHnd. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HaeT, K KaKUM HCTOYHUKAM HYKHO
oOpaiartbcs A 6ojee 1eTalbHOTO €ro YCBOSHHUSI.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBUSAX.
4 (xoporo) 3HaTh, yMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJI/IETh HA CHCTEMHOM ypoBHE. OOy4Jaromuics 3HaeT
M3YYEHHBIH 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTaMU COJEP>KaHUs JUCLIUILIINHBI, €T0
3HaYUMOCTb B COJIEP)KAHUU JUCIUILTUHBIL.
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9.1.1. IlpuMepHBIii NepeYyeHb TECTOBBIX 3aJaHUM

B pezvasTare 00pabOTKH 3KCIEpHMEHTATBHEIX JAHHEIX HCCISOBATENE MOTYVIaAET
D VHKIHOHATEHVIO 2ABHCHMOCTE B EHIOE dopmyael. Kakoe oHa HOCHT Hazeanue ]
a) TeopeTHUeCKad
0) sMIHpHYeCKad
E) SECHOHEHIHAIBEHAL
) VHHBSpCATBHAL

Hemy papHa aMInETyIa KoleDdaHHE, IpadHK KOTOPEIX IPHESISH HIDHKe !
X, M}

0,4 - /—\
{'} I i i [
2. 0,1 0,2,0,3,/0,40,56 0,6 ¢, ¢
O v

a) A=—04m
0) A=04m
B) A=02wm
r) A=08wm
A pemreHHA dHZEYecKOH 2a0a9H HCIIOIB3YIOTCA
IlocTanoeka zaJa9H.
Bribop meToma pemenna.

[Ipoeepka ageKBaTHOCTH MOZESTH.
Momudwuxamma Momgens.
3 Uro npeacraemgeT OMHMCAHHLIH mpomece?

a) Pasmmimnenna obeeaTend ob yorpoificTee Beenennoi
©) OcHOBHEIE [IOCIEA0BATENBHEIE 3TANEl MATEMATHISCKOTO MOJSTHPOBAHHA (DH3HIEeCKOH
3aa9H
E) Ilmam mccnegoearens
- 1) Mogens gocTH#EeHHA IOCTABTEHHEIX el B KHIHH
Uro senaerca manbonee 3ddeKTHEHOH peanTHsamHeH MaTEMATHISCKOT0 MOASIHPOEAHHA
cerogHa’
a) BruscieHHI, OPOROIMMEIE IPH MOMOITH PYVYIKH H THCTA OVMAaCH.
4. ©) BrrHcaenHa, NpoBOIHMEIE MIPH MOMOLTH PYYIKH, THCTA OYMArH H KATBKYIATOPA.
E) BrrMHCcIeHHA, OPOBOJHMEIS HA KOMIIBIOTEPE IIPH IIOMOIITH COBPEMEHHEIX
MaTeMaTHIECKHX MAKETOR.
r) BruHcaeHHT «B YMER
Kax mazmeaeTcsa cHCTeMA KOOPIHHAT, MOIOKEHHE TOYKH HA IVTOCKOCTH B KOTOPOH 2aJaeTcd MIpH
MIOMOITH JEVX THCEI: X — adCuHcca H Y — OpJHHATA!
a) Ilomapuas cmcTeMa KOOpIHHAT.
D) JexapToBa MpaMOYTOIBHAL CHCTEMA KOOPIHHAT.
e) KocovroaeHad cHCTEMa KOOPIHHAT.
r) lmamuagpadeckad cHCTEMA KOOPIHHAT.
Kak HaselpaeTca cHCTEMA KOOPIHHAT, MOTOKEHHE TOYKH B KOTOPOH 3a0aeTCA IPH IOMOIIH JBYX
THCET: PACCTOAHHA H VIIa’
a) llomapuas cHcTeMa KOOpPIHHAT.
0) exaproBa mpaMOYroIbHAA CHCTEMA KOOPJHHAT.
) KocoyroansHas cHCTeMma KoopIHHAT.

r) lamueapugeckad cHCTEMA KOOPIHHAT.
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() r ]
Teno maccoii 3 k2 IBHKeTCA OpPAMOIHHEHHO Mo 3akoHy S(t) = 1+t + t° . Uemy pasHo
]
" m —
3HATEHHE KHHETHIECKOH JHEPTHH  ——  Teda epes J ¢ IIOCTE Hawana JBEHEEHHA!

7. a) 150 Ix
6) 165 Ix
e) 1815 Ix
r) 93 Ix
Cura F=(5-3,9) ompunoxena k toaxe 4(3;4;—6). Uemy paena pabota cunel F B caydae, KOTOa
TOYKA ef IPHIOKEHHE, ABHraach NpAMOIHHEHHO, NepeMelnaseTca B Toury B (2:6:5)7

8. a) 88 Ix
o) —88 Ix
8) 23 Ix
r) -51Tx

Uenmy pased mepHod  kKodebammii, rpadMy KOTOPRIX OpHBEIEH HInxe T
X, M

Sl /‘\
0 UlIGEWDdd'GB r
L] 1 ] ¥ ] JD i 3 r“c
9. -0,4 -

a) T=02¢

o) T=06¢

) T=04c

r) T=03¢
Yemy paEHA 9acTOTA Kodebanui, rpadiy KOTOPEX IpHESIEH HITEe T
X, M}

Ef,,‘-l' /\
0010203 040506 1
¥ 1] ¥ ] " ] rf
10. _g.44 \0:8/0.4 0,5 '3

a) @=10r
o) ©=10r/3
E) ©=3T

r) w=20m/3

Hemy pageH pesyIeTaT OKPYTIeHHT uHcTa 27 874 mo Tpex sHagamux 9Hcen?
a) 279
11. 5) 27.8
e) 2787
r) 28

Kaxoe coocod zaganns npHEegeHHEX (YHKIHOHATBHELX 3AEHCHMOCTEH?

V=x4, x € (= +).

v=kx+b, xR
y =ax®+bx +c,xeR
12. y = S , xe(—oo; 0)U(0; +oo)

a) 4EHOEe 2aTaHHe (QVHEITHH

0) HedBHOe zaJaHHe DYHEIIHH

E) MapaMeTpPHISCKOE 3adaHme PVHKIHH
r) TAOIHYHBIH CIIOCOD 3agaHHd GVHEIHH
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Ha PHCYHES Ha KOMILISECHOH ILIOCKOCTH HEDEIJE}KEHD EOMITIekCcHO: gHeT0. Kakoid BHO HMEET

ero anredpaHdeckad GopMa sanHcH?
. :.,

14

|
13. z
G I ]

a) 1—1i

o) 141

vz vz
B:I ?'_—I ?'_
vz , v2Z
1'] ?+I ?

Uro gEM9£TCE MATEMATHYECKHM OITHCAHHEM CIEAVIOMIHY MPHMEPOE dIfzHIecKHY 2aK0HOET
JakouIveka F(v) = —k-Ar
. _ _ LR
Bropoii zakon HeroTona a = — (m =const)
m
F

DHIJE-'I[EJIEI—H»I& HAaMpAECHHOCTH MNISKTPHYIECKOTO IT0JIA E =
Tiy

itz
14. Monapsas TEMIOEMKOCTE HASATBHOTO Ta3a NPH MOCTOAHHOM JaBTeHHH C, = TR

a) Ilpamas mpomopIHOHATEHOCTE
o) JluHefiHad 33aBHCHMOCTE

e) Ob0paTHad NpONOPLUHOHATEHOCTE
r) KeagpaTH49HAad 3aEHCHMOCTE

Uro ARTIASTCE MATEMATHYECKHM ONHCAHHEM CISIVIONIHX IPHMEepPOR (DHIHYECKHX 3aK0HOE]
CKOpOCTE IIPH PARHOYCKOPEHHOM JBHKeHHH TF(t) = &, + at
3axon efi-Tlroccaka V(t) = Vy(l + a-t)
VriIoEad CKOPOCTE NPH PAEHOYCKOPEHHOM EpallaTenbHOM ARHECHHH o = wy T &t

15.

a) Ilpamas mpomoOpIHOHATEHOCTE
o) JluHefiHad 2aBHCHMOCTE
e) ObpaTHad nponOPLUHOHATEHOCTE
r) KeagpaTH9UHAd 3aEHCHMOCTE
Uto aprgeTca MaTeMaTHIECKHM OMHCAHHEM CASIVIOMHX OPpHMepoR GHIHYSCKHX 3aKOHOE |
Jaxou boiita-Mapuorra pl=const
JnuHa 3IeKTPOMATHHTHOH BOMTHEL B BakyymMe A(v) = E ., €— CKOpPOCTB CBETa.

[ToTeHuHAT 3IeKTPOCTATHIECKOTO MOIA TOUedHOTo 3apana ¢(r) = :
TEQT

Huf

16. MaruuTHas HHIYKIHA OeCKOHEYHOTO NpOBOJHHKA B (1) = -
T

a) IlpamMas OpomopIHOHATEHOCTE

0) JlumefiHas 3aBHCHMOCTE

e) ObpaTHa® NpPONOPIHOHAIEHOCTE

r) KeagpaTH9UHAA 3aEHCHMOCTE
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17.

18.

19.

20.

N —

9]

[o¢]

10.
11.
12.
13.
14.

Urto apmgeTcs MaTeMaTHIECKHM OIMHCAHHEM CISIVIOMHX NPHMEpoE GH2HYSCKHX 3aKOHOE |
3aBHCHMOCTE PaJHyC-BEKTOPa OT BPEMEHH [IPH PAEHOYCKOPEHHOM JEHEEHHH

F(t) = 75+ Tot +

mar

Fumernueckas JHEPTHA IIOCTVIIATEIEHOT O JBHECHHA Ew =

B

q
JHEeprui 3apaKeHHOTO KoHAgeHcaTopa W = —

2C
3axon Mamoca [ = Iycos’a

a) Ilpamas mpomopLHOHATEHOCTE
0) JlumeliHad 3aBHCHMOCTE

) O0paTHA" NpOIOPIHOHATEHOCTE
r) KeagpatHanas saEHCHMOCTE

B uém saxmogaerca dH3MY9eck il CMBICT NepE0i MpouseoaHold  dwvakmmHE S=57t), roe §5=St) —
paccTOAHHE, IPOHIEHHOS TOYKOH 3a BpeMa 7

4) CKOPOCTh XHMHYECKOH PEaKIHH B MOMEHT EPEMEHH Ty

0) CKOpOCTE E MOMEHT EpPEMeHH L

E) CHIA TOKA B MOMEHT EPEMEHH i

I) VCKOpPEHHE E MOMEHT EPEMEHH (g

Uro ApmgeTca MAaTEMATHYECKHM OMHCAHHEM CIeAVIOMHX dHiHYecKHX BenHanHH: Jpefidopas
CKOPOCTE HOCHTENA 3apaja, VCKOPEHHE, CHIIA, HMITVIBC, MATHHTHAY HHIVKIHA, HAMPAECHHOCTE
3IEKTPHIECKOTO MO’

a) [POSKITHA

D) EexTOp

BE) OpT

r) cramap
Y10 Apn1geTCA MaTEMAaTHIECKHM OMMHCAHHEM CISIVIOIIHX QHIHTECKHX BEIHIHH: BPEMA, Macca
thoToHA, OTHOCHTEIBEHAT JHIIEKTPHIECKAT IPOHHIIAEMOCTE, TEMIIEPATYPA, STeKTPHISCKHH
sapaf, HOTeHIHAT,

a) BEKTOp

D) mpoermMa

E) OpT

r) CKATIp

9.1.2. IlepeyeHb 3K3aMEeHALIMOHHBIX BONIPOCOB

. MaremaTtudeckas MOACIIb. OCHOBHBIC 3TaIlbl MATEMAaTHIECKOTO MOACIIMPOBAHUAA.
. CDYHKIII/IOHaJ'ILHaH 3aBUCUMOCTE. IloHsTHE q)YHKHHOHaHBHOﬁ 3aBUCHUMOCTH B MaTE€MAaTHUKE U

¢dusuke.

. 3amaum, cTosnye Tmepes uccieaoBareneM. dMnuprudeckas Gopmyna. 3a1auyu HHTEPIIONALUN U

AKCTPANOJISILUH.

. KOOpI[I/IHaTLI. Paccrosuus n YIJibl, BBIPAXCHHBIC B KOOpJAHWHATAX. I[eKapTOBa CHUCTCMaA

KOOp/INHAT.

. HonspHas cucrema koopauHar. [I[puMeHeHne NoJapHON CUCTEMBI KOOPAUHAT.
. I'paduaeckoe m3o0pakeHre GyHKIUU. Y paBHECHUE NPSIMON TUHUH. [[prMeHEeHEe 3aBHCHMOCTH

B IPUKJIAAHBIX 3aJadyax.

. OOparHasi MPOMOPIHOHAIBHOCTE U TUrepOona. [I[puMeHeHne 3aBUCUMOCTH B TPHUKJIIATHBIX

3aja4ax.

. 'mnepbonuueckue QpyHKINU.
. BexTopsl. JIuneitabie neiicTBus Haa BekTopaMu. [IpuMeHeHre BEKTOPHOM anredphl K 3a1adam

buzuku.

KoMIuiekcHble uncna u 1eHCTBYS HaJl HUMH.

AnrebGpanueckas, TPUTOHOMETPUYECKas U MOKa3aTelbHas (POPMbI 3aIIMCH KOMILJIEKCHBIX YHCETT.
W3Bnedenne KOpHA U3 KOMIUIEKCHOTO YUCIIA.

IIpunoxkeHnss KOMIUIEKCHBIX YHCEIL.

[Tonarue npousBogHoi. Tabnuua npousBoaHbIX. [IpoU3BOHAS OT CyMMBbI, IPOU3BEACHNUS,
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YaCTHOTO.
15. IlpunosxeHus: IpOU3BOIHOM.

9.1.3. IIlpuMepHbIii NepeyeHb TeM 1Jisl pedpepaToB

OrtaInbl pa3BUTHS MIEKTPOHUKU OT MUKPO- 10 HAHO.

KpemHuii — marepuasl HaHO3JIEKTPOHUKH.

KpemHuii — 0cHOBHOI NOJIyIIPOBOJAHUKOBBIN MaTepual MUKPO3JIEKTPOHUKH.
Meroas! 30H10BOY MUKPOCKOIIUH.

MatepuranoBeieHUE U TEXHOJIOT Ul HOBBIX MaTEPHAJIOB.

HanoTexHonoruu, UX NpUMEHEHUE B HAYKE U TEXHUKE.

DU3UKO-XUMUYECKUE OCHOBBI IIOJYUEHHUSI HOBBIX IOIYIIPOBOAHUKOBBIX COEAMHEHU.
KomnproTepHoe MOJIEIMpPOBaHUE B DJIEKTPOHUKE.

OKCHEpUMEHTAJIbHBIE METOABI UCCIIEOBAHMUS.

@OyHKUIHMOHAIbHASA MUKPO- U HAHOAJIEKTPOHUKA.

. DIeMeHTHI U TPUOOPHI HAHOIJIEKTPOHUKH.

. JIyueBble U 11a3MEHHBIE TEXHOJIOTHUH.

. I'padpenoBas rnekTpoHUKa.

. HanotpyOxu.

Jlazepsl.

. ConHeYHbIe 3eMEHTHI: (PU3UKA, TEXHOJIOTUS U HJIEKTPOHUKA.

. Onruyeckue HAHOAHTEHHBI.

. ConHeunble 6aTapen Ha MOIYIPOBOJHUKOBBIX CTPYKTYpax.

. MeTtoap! npeoOpazoBaHus COTHEUHOU YHEPTUU.

. [omynpoBoAHMKOBBIE MaTEpUANIbl — OCHOBA COBPEMEHHOM 3JIEKTPOHUKHU.

. Onrunyeckue KpUCTAIUIbI.

. CoBpeMeHHas TEH/ICHIIUS B Pa3BUTHH COJTHEUHBIX 3JIEMEHTOB.

. Ocu cuMMeTpur B KpucTaiax.

XKunkue KpucTabl.

. [IpupoaHble 1 CHHTETHYECKHE alIMa3bl — YHUKAJIbHOCT 00JIaCTel MPUMEHEHHUS.
. AnnMa3 — coCpeI0TOUME YHUKAIBHBIX CBOMCTB CPEI PUPOIHBIX MATEPHAIIOB.
. Kpucrannsl B n1a3zepHOl TEXHHUKE.

[S—
SV R W=

[N NG T NG T NG T NG T NO T N I N Y Sy Gy Gy Sy Gy Gy G g G Gy

9.1.4. TeMbl NpaKTHYECKHUX 3aJaHUH

OnemeHTapHbIe PyHKINUN

Uccnenoanue GyHKINNA U X TpadhUKOB
CucreMbl KOOpJUHAT

O6parnas ¢ynkuus. ['apMoHnueckue KoyieOaHus
DJIeMEHTHI BEKTOPHOU areOpbl

KommiekcHbie uncna

[IpousBogHas

[Ipon3BoHAs U SKCTPEMYMBI (PYHKITUI

XN B DD =

9.2. MeToan4yeckne peKOMeH AU

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

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obecnedyenus. CamocrosTenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHuns: IUCHUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TAaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILIUMHU
HAy4YHO-IIONYJAPHbIE U CIELUAIU3UPOBAHHBIE MAaTEpHalbl, MOCBSLICHHBIE Pa3JIMYHBIM acCIEeKTaM
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y4eOHON NMCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTbIO, NOCTATOYHOM s
WHAUBUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEyEeT BBISICHUTH UX
3HAauYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUN.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OLIGHOYHBIE MaTepuabl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaroniuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o01IeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETHI

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

94. MeToanuyecKkue PCKOMEHAAIUHA 110 OCHOYHBIM MaTepHaJdaM IJid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHoOu hopme;

— B I1€YaTHOH (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha

IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'ISI TaKux 06yt{a}0m1/1xcs{ npeaycMaTpmuBacTCd
nocTymHas popMa IpeaoCTaBICHIs OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.
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[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B hopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCTIPHATHSI HHPOPMAITUH:

Jist Iuu ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM HIPUGPTOM.

J st Iun ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HApYLIeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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