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Pabouas mporpamma TUCIUIUIMHEI «ANreOpa U aHAIN3) COCTaBICHA B COOTBETCTBUU C
TpeOOBAHUSIMU:
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YTBEP)KIECHHOTO puKazoM MuHoOpHayku Poccun ot 12 aBrycra 2020 1. Ne 954;

- Ilpukaza MwunHoOpHayku Poccum «O06 yrBepxkacHuu Ilopsinka opraHuzanue H
OCYILIECTBIICHHS] 00pa30BaTEIbHON ACATEIBHOCTH MO0 00pa30BaTEIbHBIM MPOrPaMMaM BBICIIETO
oOpa3oBaHusi — IMporpaMMaM OakajlaBpuara, I[porpaMmaM CHEIHaJIUTeTa, MporpaMMam
maructpatyps» oT 06.04.2021 Ne 245;

- yueOHoro mirana ['OY BO «Komu pecnyOnukaHcKas akaJeMHus TOCYAapCTBEHHOU
CIy:kObl M ympaBieHus» 1o HampasieHuto 38.03.01 Dxonomuka (yposenv 6axanaspuama)
HanpaBieHHOCTh (poduib) «[IpukiaaHas SKOHOMHKA.

© Komu pecnybnukaHcKasi akaieMust
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PA3JIEJI 1. OCHOBHBIE CBEJIEHMUSA
1. Henb v 3agaun y4eOHOH AUCHMILINHBI

1.1. I]ens u3zyuenus yueoHoit OucyuniuHbl

Llenpto OCBOCHHS IMCHUIUIMHBI «Anredpa W aHauu3» SBISETCS (OPMHPOBAHUE Y
00y4aromuXcsi COBPEMEHHOI'O MPEJACTABICHUSA O METOAaX MaTeMaTHYeCKOro aHaliu3a u
JMHEWHOW anreOphl, MPUMEHSEMBIX NPU HM3YYCHUHU MPOIECCOB, MPOTEKAIONIMX B IKOHOMHKE,
¢uHaHcax u OuzHece.

1.2. 3a0auu yueonoii oucyuniunol

3amauaMu OCBOCHUS IUCIUTUIMHBI «AJITeOpa U aHaIH3» SBISIFOTCS:

— YCBOUTH OCHOBHBIC NOHATHA W MCTOAbl OUCHHUIUIMHBI, KOTOPLIC HGO6XOHI/IMBI JJISL
OCBOCHHS Pa3/Ie]IOB MAaTEMATHKH, UCIIOIb3yeMbIC TIPY PEIICHUU PUKIIATHBIX 33]1a4;

— OBJIAACTH 0a30BBIMM MAaTEMATHYECKUMH 3HAHUAMHU B OOBEME MaTEMATHUYECKOI'O
amnmapara JUCIUIUIMHBI, UCIOIB3YyeMOro mpu 00paboTke KOHOMHYECKOW HMH(OpMAIH U ee
aHamse;

— HAy4UThCS peliaTh THUIIOBBIC 33J]a4M, UCIIOJIL30BATh ammapaT aareOpsl U aHauu3a s
PeICHHA TCOPECTUYCCKUX WU NPUKIIAJHBIX SKOHOMUYCCKUX 3a/1ay;

— yMETh  COJACPIKATEIILHO  WHTEPIPETUPOBATh  MOJy4acMbIC
pE3yJIbTATHI.

KOJIMYCCTBCHHBIC

1.3. Buovi komnemenuyuii, hopmupyemole é pe3yivmame 0C80CHUA OUCUUNIUHBL

W3yuenne aucHUIUIMHBI «AnreOpa W aHAIM3» HAmpaBlIeHO Ha (OPMHPOBAHUE
CIEIYIOIINUX KOMIIETCHIIUN:

1) obmenpodeccronaabHbIE:

— OIIK-1: cnocoben npuMeHsATh 3HAHUS (HA MPOMEKYTOYHOM YPOBHE) 3KOHOMHUYECKON
TEOPHH MPU PEIICHUH MPUKIIATHBIX 3a/1a4.

1.4. Mecmo oucuyunaunsl ¢ cmpykmype o0pazo6amenvHoll npoZPammol:
JucuunnuHa «Anrebpa M aHaldu3» OTHOCUTCA K obOsazamenvHou yacmu bioka 1
«Jducuumimnel (Moaynn)» 00pa30BaTeIbHOW MPOrpaMMBI.

2. TpeGoBaHusi K pe3yJibTaTaM OCBOCHHSA
yueOHOM TUCUMILINHBI

2.1. Wsydenue nucuuiianHbl «Asredbpa W aHaau3» HaNpaBieHO Ha (OPMUPOBAHUE
CJIEAYIOIIMX KOMIIETEHLIMH M MHIMKATOPOB MX JOCTHXKEHMH, 3asBICHHBIX B 00pa30BaTEeIbHOM
porpamme:

1) obmenpodeccruoHanbHbIE:

dopmMupyembie Koa n nHaumeHoBaHue Conep:xaHue MHAMKATOPA
KOMIIeTeHI[uM (KO, UHAUKATOPA 10CTHKEHU I JDOCTHKEeHUH KOMIIeTEeHIMIA

HaVMEHOBAaHHUE KOMITeTeH I

KOMIETEHIINN)
OIIK-1. OIIK-1.11-3 OIIK-1.1-3.3-1. 3naer
CnocoOen npuMeHsaTh | [Ipumensier MaTemMaTHueCKUii MaTeMaTHYeCKUH anmnapar,
3HaHUA (Ha anmnapar JAJis1 PeIICHHs TUTIOBBIX | MPUMEHSIEMBIN JIJIs1 TOCTPOESHUS
IIPOMEKYTOUYHOM SKOHOMHUYECKHX 3a]1a4 TEOPETUYECKUX MOJIETEN,
YPOBHE) ONMCBIBAIOIINX DKOHOMUYECKHE
SKOHOMHUYECKON SIBJICHUS M TIPOLIECCHI MAKPO- U
TEOPUH IIPU PEILICHUN MUKpPOYPOBHS




OIIK-1.1-3.V-1. YMeeT npuMeHsTh
MaTeMaTU4YeCKU anmapar ¢
UCIOJIb30BaHUEM IpahuIeCKUX
W/Wn anreOpandeckux METOJIOB JUIS
pELIECHNS TUIIOBBIX SKOHOMHUYECKUX
3a1a4

MPUKJIAHBIX 33]1a4

2.2. 3artaHupOBaHHbBIC PE3YIbTATH O0YUYEHUS 10 AUCIUILTUHE «ANredpa U aHaTu3y:

JomxeH 3HaTh:

— OCHOBBI MAaTEMaTHYECKOTO aHaJN3a, TMHEHHON anreOpbl, aHATMTUYECKON TeOMETpPHUH,
OCHOBBI BEKTOPHOT'O aHAJIM3a, HEOOXOAUMBIE JJISl pEIIeHUs] SKOHOMUYECKHX 3a/1a4;

— MaTeMaTU4eCKUM armapar, IPUMEHSAEMBbII JJIs MOCTPOEHUS SKOHOMUYECKUX MOJEIIEH.

JloJKeH yMeTh:

— HPUMEHSTb METO/bl  MaTeMaTU4YeCKOro aHam3a, TEOPETUYECKOTO u
9KCHEPUMEHTAIBHOIO UCCIIEI0BAHNUS /IS pEIIEHUs] SKOHOMUYECKHX 3a/1aY;

— TPUMEHSATh MAaTeMaTHYeCKHi ammapar ¢ UCIONb30BaHUEM TIpaduyeckux u
anre6pa1/1quKHx MCTOHOB IJId PCIICHUA TUIIOBBIX SKOHOMHWYCCKHUX 3a/1a4.

3. O0béM yueOHOH TUCHHIIINHBI

Ounas popma o0yueHus

Cemectp 1
Brjtb yue6noii padoTs1 Pacnpenesienue yueOHOro
BpeMeHU
Konmaxkmmnasn paboma 36,3
AynuropHsble 3aHSATHS (BCETo): 36
Jlexyuu 18
Illpaxmuueckue 3ansamus 18
Jlabopamopnvie 3anamus -
[TpomexyTouHas aTTecTanus 0,3
Koucynomayus nepeo sxsamernom -
Ox3amen -
3auem -
Konmponvnasa paboma 0,3
Pyxosodcmeo kypcosoii pabomoii -
Camocmoamenvnas paboma 35,7
Camocmosmenvhas paboma 8 meyeHue cemecmpa 32,7
Ilooecomoska koHmponbHOU pabomul 3
Hanucanue xypcosoii pabomot -
Iloozomoeka k npomedcymouHol ammecmayuu -
Bun Texymeit arrecranuu KOHTpOJIbHas paboTa
Oouwan mpyooémkocmes OUCUUNTUHBL:
uacwl 72
3auémmuovle eOUHUYbI 2

Cemectp 2




Buabl yueOHo# padoThI

Pacnpenesienne yueOHoro

BpeMeHHU
Konumaxkmmnan paboma 36,25
AynutopHble 3aHATHS (BCETO): 36
Jlexyuu 18
Ilpakmuueckue 3anamus 18
Jlabopamopnuvle 3anamus -
[TpomexyTouHas aTTecTanus 0,25
Koncynemayus neped sx3amenom -
Ox3zamen -
3auem 0,25
Koumponvnas paboma -
Pyxosoocmeo kypcosoii pabomoii -
Camocmoamenvnas paboma 71,75
Camocmosamenvras paboma 8 meyeHue cemecmpa 67,75
Iloocomoska KoHmpoabHOU pabomul -
Hanucanue xypcoeoti pabomuwi -
Iloozomoska k npomedcymounol ammecmayuu 4

Bup Texymen arrecranuu

KOHTpOJIbHAs paboTa

Oobwan mpyooémkocmep OUCUUNTUHBL:

4acol

108

3ayémuvie eOUHUYbL

Ou4Ho-3a04Has popma 00yueHHs

Cemectp 1
Brjtb yue6noii padoTs1 Pacnpenesienue yueOHOro
BpeMeHU
Konumaxkmmnan paboma 16,3
AynuTOpHBIE 3aHATHUS (BCETO0): 16
Jlexyuu 8
IIpaxmuuecxue 3anamus 8
Jlabopamopuvie 3anamus -
[TpomexyTouHast aTTecTanus 0,3
Kouncynomayus nepeo sxszamenom -
Ox3amen -
3auem -
Koumponvnasa paboma 0,3
Pyxosoocmeo kypcosoii pabomoii -
Camocmoamenvnan paboma 55,7
Camocmosmenvhas paboma 8 meyeHue cemecmpa 52,7
Iloocomoska koHmponbHOU pabomul 3

Hanucanue xypcosoii pabomot

Tlooeomoska x npOMeofcymquoﬁ ammecmayuu

Bun Texyiuen arrecranuu

KOHTpOJIbHast paboTa

Oowan mpyooémkocmep OUCYUNIUHDBL:




yacwl 72
3a4émHvle eOUuHUYbL 2
Cemectp 2
BHb1 yueGHoi pagoTsI Pacnpenesienune yuedOHoro
BpeMeHHU
Konmaxkmmnasn paboma 16,25
AynutopHble 3aHATHS (BCETO): 16
Jlexyuu 8
Ilpaxmuueckue 3anamus 8
Jlabopamopnvie 3anamus -
[IpomesxyTouHas arrectanus 0,25
Kouncynomayus nepeo sxzamernom -
Ox3zamen -
3auem 0,25
Koumponvnas paboma -
Pyxosoocmeo kypcosoii pabomoii -
CamocmoamenvHnas paboma 91,75
Camocmosmenvras paboma 6 meyeHue cemecmpa 87,75
Iloocomoska KoHmponbHOU pabomul -
Hanucanue xypcoeoti pabomuwi -
Iloozomoska k npomedcymounol ammecmayuu 4

Bup texymen arrecranuu

KOHTpOJIbHas paboTa

Oobuwan mpyooémkocmep OUCUUNTUHBL:

4acol

108

3ayémuvie eOUHUYbL

3aounas popma o0yueHnus

Ceccns 1
Brjtbr yue6noii padoTs1 Pacnpenesienue yueoHoro
BpeMeHU
Konmaxmmnas paooma 10,3
AynutopHble 3aHATHS (BCETO): 10
Jlexyuu 4
Ipakxmuueckue 3anamus 6
Jlabopamopuvie 3anamus -
IIpomexxyTouHast arrecTaus 0,3
Kouncynomayus nepeo sxzamernom -
Ox3amen -
3auem -
Koumponvnas paboma 0,3
Pyxosodcmeo kypcosoii pabomoii -
Camocmoamenvnaa paboma 61,7
Camocmosmenvras paboma 8 meyeHue cemecmpa 58,7
Iloozomoexa KoHmpoabHOU pabomol 3
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Hanucanue xkypcosoti pabomoi -
Iloozomoska k npomedcymounou ammecmayuu -
Bun texyieit arrectaiun KOHTpOJIbHAsI paboTa
Oouwas mpyooémkocmes OUCUUNTUHDBL:
uacwl 72
3a4émHvle eOUHUYbL 2
Ceccus 2
Butb1 yueBHoii paGoThi Pacnpenesienne yueGHoOro
BpeMeHHU
Konumaxkmmnan paboma 10,25
AynutopHble 3aHATHS (BCETO): 10
Jlexyuu 4
IIpaxmuueckue 3anamus 6
Jlabopamopnvie 3ansamus -
[TpomexyTouHas aTTecTanus 0,25
Kouncynomayus nepeo sxs3amenom -
IKzamen -
3auem 0,25
Koumponvnas paboma -
Pyxosoocmeo kypcosoii pabomoii -
CamocmoamenvHnas paboma 97,75
Camocmosamenvras paboma 8 meyeHue cemecmpa 93,75
Tloocomoska kKoHmMpoOaLHOU pabomol -
Hanucanue xypcosoti pabomuwi -
Iloozomoska k npomedxcymounol ammecmayuu 4
Bun Texyieit arrectanumn KOHTpOJIbHas paboTa
Oobuwan mpyooémkocmes OUCUUNTUHBL:
uacol 108
3ayémuvie eOUHUYbL 3
4. Conep:xkanue pa3aejioB U TeM Y4eOHOMH JUCIUNIMHBI
HanmenoBanmue paznena /
TeMbl y4eOHOM Copaepxanue TeMbl
AHCHUTLTUHBI
PA3/IEJI 1. JIuneitnas Tema 1. Ocnoevl mampuunozo ananusa
anrebpa OmnpeneneHnne MaTpullpl, BHIbI MATPHWIl, OMNEpPAllUN  HAJ
(OIIK-1) MaTpHIIAMH, CBOMCTBA onepanuid Haj Matpuiamu. OnpeaenuTenu

KBaJpaTHbIX Matpull. Onpenenurens MaTpunsl 1, 2-ro nopsaka,
npaswio Cappyca [uisi OnpenenuTens MaTpullbl 3-TO MOpsAKa.
OnpeneneHne ompenenuTens MaTpUIbl N-Tro0 nopsaaka. MuHOp
JJIEMEHTa MaTpHllbl, ainredpaumdeckoe pomnonHeHue. CBoiicTBa
onpeaenuteneid.  OOparHas  MmaTpuua, paHr  MaTpPHUIBL.
OneMeHTapHble NpeoOpa3zoBaHus Hal Marpuueil. CryneHdaTtas
Marpuia. JInHeilHas 3aBUCHUMOCTH CTPOK MaTpuibpl. Teopema o
paHre MaTpHULIBL.
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Tema 2. Dnemenmot 1uHeRHON ancedpovl

Cucrema nuHelHbIX anreOpamueckux ypaBHeHudd (CJIAY).
Pemenne CJIAY. Marpuunas dopma 3amucu CJIIAY. Merton
Kpamepa m merox oOpatHoi Matpuusl juist pemenuss CJIAY,
meron [aycca. Cucrema m JMHEHHBIX YpPaBHEHUH C n
nepemeHHbIMU. Teopema Kponekepa-Kanemnu.

Tema 3. Dnemenmul 6eKMOPHO20 aHaANU3A

N-MEpHBI BEKTOp U BEKTOPHOE IPOCTpaHCTBO. Onepauuu Haj
BekTopaMu. CBOWCTBa JIMHEWHBIX OINEpalUid HaJ BEKTOPAMH.
PasmepHocts U 0a3uc BeKTOpHOro mpocTpaHcTBa. llepexon x
HoBoMy Oasucy. EBximmmoBo mpoctpancTBo.  CkanspHOe
IIPOU3BE/ICHNE, CBOWCTBA CKaJSIPHOrO IHpou3BelacHus. JlnuHa
BEKTOpa, CBOMCTBAa JUIMHBI BekTopa. JIMHEWHble oOmepaTophl.
Teopema 0 cBA3M MaTpUIlBl OINEpaTopa B PazIHUYHBIX Oa3ucax.
CoOcTBeHHbIE BEKTOpPHl U COOCTBEHHBIE YHCIA JIMHEHHOTrO
onepatopa. KBagpaTuunbie popmbl.

PA3JIEJI 2. Ananutudeckas
reoOMEeTpuUs

(OTIK-1)

Tema 4. Ananumuueckan zeomempus Ha RAOCKOCMU
VYpaBHeHue nOpsAMOW. YpaBHEHHE TMPAMOA C  YIVIOBBIM
kodhdunreHToM. YpaBHEHHE MPSIMOW, NPOXOAsIIed dYepes
JAHHYI0 TOYKY. YpaBHEHHE IpPsAMOM, IPOXOIAIIEH 4Yepe3 ABe
JaHHbIE TOYKHM. YpaBHEHHE HpsAMOM B orpe3kax. OOiee
ypaBHEHUE IPSIMOIA. Ycnosue MapaJuIeIbHOCTH u
NEePHIEHIUKYISIPHOCTA  NpsIMbIX. PaccTositHMe OT TOYKH 110
npssMoi. KpuBble BTOpOro mopsiaka: OKPYKHOCTb, JJLIUIIC,
runepbona, mapadosa.

Tema 5. Ananumuueckan zeomempus 6 npocmpancmee
YpaBHeHME IUIOCKOCTH B MIPOCTPAHCTBE. Ycnosus
MMapaJuIEIbHOCTH M MEPHEHIUKYIAPHOCTH IIJIOCKOCTEM.
VYpaBHeHue npsaMoi B mnpoctpaHcTse. [IpsAmas kak nepecedeHue
IIJIOCKOCTEM.

PA3EJ 3.
Maremarnueckuii ananus

(OTIK-1)

Tema 6. @ynkyuu

Onpenenenne QyHkuuu, rpa@uk QyHKUHH, caoxkHas (QyHKUHUSA,
COCcO0BI 3a/1aHus byHKLIUH, CBOICTBa byHKIHN.
Knaccudukanus pyHkuii.

Tema 7. Ilpeoenvt u nenpepvignocmso

[Ipenen umcnoBoit mnocnenoBarenbHOoCcTU. [lpenen ¢dyHkuuu B
TOYKE U Ha OECKOHEYHOCTH. BeckoHe4YHO Malible BEeJINYMHBI.
beckoneuno OGomnpuie BenuuuHBL. (OCHOBHBIE TEOPEMBI O
npenenax. IlpusHaku cymecTBoBaHMs INpeaena. 3amedareabHble
npenensl. HenmpepbIBHOCTh PYHKIIMH.

Tema 8. Ilpouseoonasn

3agaun, OPUBOISAIIME K TOHSITHIO MPOU3BOIHOM. OnpeneneHue
mpon3BoJHOW. (Cxema BBIUMCIIEHHS IPOU3BOJHOM M IpaBUiIa
muddepennmpoBanusi. [lpowsBogHass CIOKHONM ©  0OpaTHOM
¢ynkuuu. [Ipon3BoHbIE OCHOBHBIX 3JI€MEHTAPHBIX (DYHKITHIA.
Tema 9. Ilpunoostcenus npouzeo0nou

Teopembr ®epma, Pomrg, Jlarpamxka. IlpaBuno Jlonurans.
Bospactanne u yObiBaHWe QYHKIMHA. OKCTpeMyM (QYHKIIHH.
BhIMyKI0CTh (QYHKIMHU M TOUKH Ieperuda. ACUMOTOTHI rpaduka
GyHKIUH.

Tema 10. /lupgpepenyuan pynxyuu

Omnpenenenue nuddepeHimana, ero reoMeTPUYECKUN CMBICI.
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CgoiictBa nuddepennuana, muddepeHIuansl BRICIIIX MTOPSIKOB.
Tema 11. Heonpeodenennuliit unmezpan

[lepBooOpazHass (QyHKIMM U  HEONpEICJICHHBIM  HHTErpa.
CpoiicTBa HeomnpezaeneHHOro wuHrerpaiga. OCHOBHBIE METOMbI
WHTErpPUPOBAHUA.

Tema 12. Onpedenennsvtii unmezpan

3agaya O IUIONIAJAM KPHUBOJMHEWHOW Tpanemuu. CBoiicTBa
omnpeneaeHHOro uHTerpana. OmnpeaeneHHbld HHTErpal  Kak
¢bynkums BepxHero mnpenena. Popmyna HeroTona-JlelOHuma.
3amMeHa TMEpEeMEHHOW B OIpEeeIeHHOM uHTerpaine. Merox
WHTETPUPOBAHUS IO 4YacTsIM. ['eoMeTpuYecKue MPHIIOKEHUS
onpeeraeHHoro naTerpaina. HecoOcTBeHHbIe HHTErPATIBI.

Tema 13. Hucnoewvie paowt

OcHoBHble MOHATHS. HeoOXOMUMBIA TPU3HAK CXOJIUMOCTH.
"apmonunueckuit psa. Psibl ¢ MONOKUTENBHBIMU WieHAMU. Psijibl
C WIEHAMHU MMPOU3BOJIBHOTO 3HAKA.

Tema 14. /lugppepenyuanvnvie ypagnenus

OcuoBusie omnpenenenus. Auddepenunansnoe ypaBHenue 1-ro
Nnopsiika. YpaBHEHUS C Pa3JCIAIONIMMHUCS TEPEMEHHBIMHU.
Opnoponusie  ypaBHeHus. Jluneilnsie auddepeHnnaibHbe
ypaBHEHUs mepBoro mnopsaka. uddepeHnunanbabie ypaBHCHHS,
JIOTTYCKAIOIIUE MOHNKCHHSI CTETICHHU.

5. YuebHo-MeToanuyeckoe U HH(POPMALMOHHOE o0ecTiedeHue YUeOHOH TUCHMIINHBI

5.1. Ocnosnaa rumepamypa:

1. Briciias MaTemaTHKa A1 9KOHOMUYECKOTo OakanaBpuara: y4eOHUK U MPAKTUKYM
/ mon pen. H.III. Kpemepa. - 4-e uza., nepepad. u ngon. - Mocksa: FOpaiir, 2013. - 910 c.
2. Bricmias maremartuka ams skoHomuctoB : yueOnuk / H. 1. Kpemep, b. A. IlyTko,

U. M. Tpumun, M. H. ®punman ; pen. H. 1. Kpemep. — 3-e uzn. — Mocksa : lOuurtu-/lana,
2017. — 482 c. : rpad. — (3omoToil PoHA poccuUiickUX Y4eOHUKOB). — PexxuM poctyma: mo
noamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=684732.

5.2. /lononnumenvnas numepamypa:

1. AGapaxmanoB, B. I'. Bricmias marematuka : JuHEiHas anreOpa U aHaIUTUYECKas
reoMetpus : yueOHoe nocodue / B. I'. A6npaxmanoB. — Mocksa : @JIMHTA, 2019. — 179 c. : un.
— Pexum JOCTyTa: o MOJIMTUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=607459.

2. banmun, K. B. Beicmas matematruka : yueObnuk / K. B. banaun, B. H. banuisikos,
A. B. Pykocyes ; mox oomr. pen. K. B. banauna. — 3-e uzg., crep. — Mocksa : ®JIMHTA, 2021. —
360 c. : Tabm, rpad., cxem. — Pexum goctyma: 1Mo  HOANHMCKE.  —
URL.: https://biblioclub.ru/index.php?page=book&id=79497.

3. Kysuenos, b. T. Matemartuka : yueOnuk / b. T. Ky3HenoB. — 2-e u3n., nepepal. u 1om. —
Mocksa : IOnutu-Iana, 2017. — 720 c. : w1, Ttabn., rpad. — (Breiciiee npodeccnonanpHOE
oOpa3oBaHme: OKOHOMHKA U yIpaBieHHe). — Pexum JocTyma: MO TMOAMHUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=684902.

4. CumymeB, A. A. Beicmas wmaremaruka : y4yeOHoe mocobue / A. A. Cumyies,
C. M. 3ap6anues, B. B. I'puropseB ; pen. C. M. 3apbanueB ; MOCKOBCKUI TOCYIapCTBEHHBIN
WHCTUTYT MEXAYHApOAHBIX OTHOIIeHWH (YHUBEpCUTET) MHHHCTEPCTBA WHOCTPAHHBIX el
Poccuiickoit @enepanun. — Mocksa : [Ipomereit, 2022. — 224 c. : rpad. — Pexxum noctyma: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=700984.
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https://biblioclub.ru/index.php?page=book&id=684732
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https://biblioclub.ru/index.php?page=book&id=700984

5. Tyrau6aes, A. A. Briciias MaTeMaTuKa : OCHOBBI JINHEHHOM anreOpel. Teopus u 3a1aui :
yueOnuk / A. A. Tyran6aeB. — Mocksa : ®JIMHTA, 2019. — 186 c. : w1. — Pexxum nocryna: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=611207.

6. TyranbaeB, A. A. Briciias maTeMaTuka : yHKIIMM MHOTHX NEPEMEHHBIX, ABOWHBIC U
TpoitHble uHTerpaisl : y4deOHuKk / A. A.Tyranb6aeB ; MockoBckuii ['ocynapcTBeHHBIH
YuuBepcuter umenu M. B. JlomonocoBa. — Mocksa : @JIMHTA, 2019. — 228 c. : ui1. — Pexxum
noctyna: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=611208.

5.3. IlIpogheccuonanvhvie 6azvt 0anHHBIX, UHPOPMAUUOHHO-CHPABGOUHDLE U NOUCKOBbIE

cucmemol:
CnpaBouno-npaBoBas cuctema «Koncynprantllmocy;
OBC «YHuBepcuTeTckas OMOINOTEKa OHIANH.

5.4. Pecypcol unghopmayuonno-meneKkommynukayuonnou cemu « umepnemy.

1. Enunas komnekiusi 1upoBBIX 00pa3oBaTelnbHBIX pecypcoB - http://school-
collection.edu.ru

2. DopMbl o0y4YeHHS B COBPEMEHHBIX YCIIOBUSIX -
http://www.anovikov.ru/artikle/forms.htm

3. Maremaruka B UTHTEPHET: http://www.benran.ro/E_n/MATHINT.HTM

4. Marematuka http://e-science.ru/math/

5. BBenenue B MaTeMaTHKy

http://www.intuit.ru/department/mathematics/intmath/

6. Omn-naitn sauknoneaus «Kpyrocser» http://www.krugosvet.ru/enc/

7. Buxunenus  http://ru.wikipedia.org/wiki/

8. ['moccapwii.py http://www.glossary.ru/

9. CrnoBapu u snnukinoneauu http://dic.academic.ru/

10. Nutepuer-npoekT «3amauny»: http://www.problems.ru/about_system.php
11. CpaBHuTenbHbIH cioBapsb http://school-collection.edu.ru/

12. CrnoBaps http://www.math.ru/

13. Google Directory — Math (directory.google.com/Top/Science/Math). Karanor
MaTeMaTUYECKUX PECYPCOB, YIOPSAOUEHHBIX MO TUITY U TeMaThke. CoaepKUT CCbUIKU Ha Oosiee
yeM 12 000 BeO-caiiToB.

14. Google Directory — Math Software
(directory.google.com/Top/Science/Math/Software). Katanor mareMarnueckoro mporpaMMHOIO
o0ecreyeHus.

15. Math Archives (archives.math.utk.edu). ApxuB u KaTtajor MaTeMaTH4YECKUX
pecypcoB, TEeMaTUYECKHUX CITUCKOB PACCHUIKK U 00pa30BaTEIbHBIX MATEPHUATIOB.

16. Math Forum @ Drexel (mathforum.org). OauH U3 Benymux EeHTPOB MaTEMaTUKHU
¥ MaTeMaTU4YecKoro oopasoBanus B UHTepHere

17. Geogebra (geogebra.org). JluHamuueckass y4deOHO-CIpaBOYHasi cpeaa s
00y4eHUs U TIPETIOIaBaHMs MATEMaTHKH.

18. Bonbdpam Anbda (https://www.wolframalpha.com/). CrnpaBouHo-

BBIUMCIIUTENIbHAS cucTema 3HaHui. Pa3znen Maremaruka.
6. CpeacrBa ob0ecrieueHHs OCBOCHUS
Y4eOHOM I CIUTIINHbBI

B yueGHOM mpoliecce mpu peanu3aluu y4eOHOM NHUCUUIUIMHBI «Airedpa U aHaiuz»
VICIIOJIB3YIOTCSI CJIEAYIOIME IPOrPAMMHBIE CPEJICTBA!

Hugpopmayuonnsie Ilepeuens npozpammmnozo obecneuenus u uHGoOpmayuoHHbIX
mexHo02uu CHPAGOUHBIX CUCMEM
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OducHsrii makeT as padbotel ¢ | Microsoft Office Professional

JIOKyMEHTaMu Microsoft Office Standart
P7-Ocdwuc
HNudopmannonno-crpaBounbsie | CnpaBouHo-nipaBoBas cuctema «Koncynprant [lmocy
CHCTEMBI CrpaBo4HO-IIpaBoBasi cucreMa «l apanT»
DNEeKTPOHHO-OMOINOTEUHBIE OBbC «YHuBepcuteTckast OMOIMOTeKa OHJIARH
CHUCTEMBI Hannonanwshas snexrponnas oubaunorexa (https://H36.pd) (B
3nanuu 'OY BO KPAI'CuY)

Hayunas anektponnas 6ubnuoreka «KubepJlennnkay
https://cyberleninka.ru

Poccuiickast HaydHas 3JeKTpOHHAsE OUOIMOTEKa
https://www.elibrary.ru

DJIEKTPOHHAS 110YTa DJIeKTpOHHAs M0YTa B JoMeHe krags.ru

CpeactBa [uist OpraHu3aluu CepBucel BeO- U BUICOKOH(EPEHICBA3H, B TOM UHCIE
BEOMHAPOB, TEJIEMOCTOB H BigBlueButton, SberJazz

KOH(epeHIHiA

ComnpoBOXkIEHHE OCBOCHHUS TUCIUIUIMHBI 00YYaIOIUMCS BO3MOXHO C HCIOJIb30BAHUEM
AJIEKTPOHHON HWHQOpMAIMOHHO-00pazoBarenpHoil cpeapl [OY BO KPAI'CuY, B ToM umcie
obpasoBarenbHOro noprana Ha ocHoBe Moodle (https://moodle.krags.ru)

7. MaTtepuajibHO-TeXHUYECKOE o0ecriedeHmne
OCBOCHUS Y4eOHOM IMCUUILTHHBI

IIpu mnpoBeneHMH yueOHBIX 3aHATUH 1O JUCHMIUIMHE «Anredpa U aHAIU3»
3a[eiiCTBOBaHa MaTepUAIbHO-TEXHUYECKass 0a3a akaJeMHd, B COCTaB KOTOPOW BXOMST
CJIEAYIOILIME CPEACTBA U PECYPCHI JUIsl OPraHU3alMU CaMOCTOSATEIBHOM M COBMECTHON paboThI
oOyJaromuxcs ¢ npenojaBaTesieM:

— CIeUualbHble NOMELIEHUS I pealln3allMd JaHHOW IUCLUIUIMHBI NPEACTaBISIOT
co0oil yueOHbIE ayqUTOPUU JUIsl TPOBENEHUS 3aHATUI JIEKUMOHHOIO THMA, 3aHATUH
CEMMHApCKOTO THUIA, BBIMOJHEHUS KYpPCOBBIX palOT, TIpPYNNOBBIX U WHAMBHUIYAIbHBIX
KOHCYJIbTAllMM, TEKYIIEro KOHTPOJISI U MPOMEXKYTOUHON aTTeCTallMM, a TaKKe MOMEIEHUs IS
CaMOCTOSITENIbHOW PabOThl U TOMEIIEHUS JUIsl XpaHEHHUs U IPOPHUIAKTHUECKOTo 00CITy KUBaHUS
yaeOHoro obopynoBanus. CrienuaabHbIe TTOMEMICHUS YKOMIUIEKTOBAHBI CIECIIHATIM3UPOBAHHOM
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOYUYEHHMs, CIyXKAIlUMH Ui MpEACTaBICHUs yueOHOH
uHpopManuu O0JIBIION ayTUTOPUH.

JUia  mpoBeneHUss — 3aHATUH  JIGKUOHHOTO  THUMA  MpeajaralTcs  Habophl
JIEMOHCTPAllMOHHOTO O0OpPYAOBaHUS M y4yeOHO-HAINIAJHBIX IMOCOOMH, oOecreuynBarole
TEMaTHUYECKHE WILTIOCTPAINH:

— 71abopaTopuio, OCHAIEHHYIO JIA0OPaTOPHBIM 000PYI0BAHUEM;

— TMOMEIEHUE JUIsl CAMOCTOSTENIbHON paboThl 00yJarOMMXCsl OCHAIIEHO KOMIBIOTEPHON
TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOUEHHUs K ceTu «MHTepHeT» u obecrneueHueM J0oCTyma B
AIIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIbHYIO Cpely OpraHu3allny;

— KOMITBIOTEpHBIE  KJIACChl,  OCHAILEHHbIE  COBPEMEHHBIMH  MEPCOHAIBLHBIMU
KOMIIBIOTEpaMH, pabOTAIOIIUMU MO]1 YIIPaBJIE€HUEM ONepaliioHHbIX cucteM Microsoft Windows,
00BbEeTMHEHHBIMHU B JIOKAIbHYIO CETh U UMEIOIIMMH BbIX0/ B VIHTEpHET;

— Oubnuoreka  AKaJeMuHU, KHIDKHBIM — (OHA  KOTOPOW  COJEPKUT  HAy4dyHO-
HCCJIEIOBATEIbCKYIO JIUTEPATYPy, HAyUHbIE KYpHAIbl U TPY/Abl HAYYHBIX KOH(EPEHIINH, a TaKxKe
YHUTaJbHBIN 3all;

— cepBepHOE 000pyJOBaHME, BKIIOYAIOIIEE, B TOM YHUCIE, HECKOJIBKO CEPBEPOB CEpUU
IBM System X, a Taxxe BUPTyaJbHbIE CEpBEPA, PAOOTAIOIIHE MO YIPABICHUEM OTEePAIliOHHBIX

11



https://нэб.рф/
https://moodle.krags.ru/

cucrem Calculate Linux, BxiouenHoit B Peectp Poccuiickoro I1O, Linux Ubuntu Server u
Microsoft Windows Server u cinyxamyMu IJis pa3MEIICHUS Pa3IUYHBIX CEPBUCOB U CIIYXO, B
ToM uncie st odecriedenus padborsl CYBJ] MySQL;

— ceTeBOoe KOMMYTAI[MOHHOE 000pyI0BaHue, obecreunBaroliee padoTy JIOKaIbHOU CeTH,
IpeocTaBlIeHNe JOCTyma K cetu Internet ¢ obmeit ckopocThio nmoaximtouenus 100 Mout/cek, a
TaKke padoty 6ecipoBogHOTO cerMeHTa cetu Wi-Fi B moMenmeHusx AKajieMuu;

— UWHTepakTHBHBIE HH(OpMAIIMOHHBIE KHOCKU «VHDOY;

— TpOTrpaMMHBIC U aNapaTHbIe CPEACTBA IS MPOBEICHHS BUCOKOH(PEPEHIICBS3H.

Kpome TOro, B 00pa3zoBaTeabHOM Mpolecce OOYYAIOUUMHUCS HIMPOKO HCIOJIb3YIOTCS
CJIETYIOIINE AJIEKTPOHHBIE PECYPCHI:

— cucrema Internet (ckopocts moakroueHus — 100 Mowut/cek);

— cait www.krags.ru;

— OecnpoBoaHas ceTb Wi-Fi.

KoHkperHble momerneHusi il OpraHu3alui OOy4eHHUs MO TUCHMIUIMHE «Anredpa u
aHAJIM3» OINpPEAENSAIOTCA pacluCaHueM Y4YeOHBIX 3aHATHM W TPOMEKYTOYHOW aTTeCcTalluu.
O6opynoBaHre ¥ TEXHHYECKOE OCHAIEHHE ayJuTOPHUH, TPEJACTABICHO B MAcCIopTe
cootBeTcTByOmMUX KabuueroB 'OY BO KPAT'CuV.

PA3JIEJ II. METOAUYECKHUE MATEPHUAJIbI

Baxnelmmm yciioBueM yCIeNTHOTO OCBOCHHS MaTepralia sSBJseTcs IIaHOMepHas padora
oOydarolierocss B TEUEHHUE BCEro Iepuoja u3ydeHus auciuiuivbbl. OOyuaromemycs
HEOOXOAMMO  O3HAKOMHUTBCS CO  CJICAYIOIMEH  y4eOHO-METOJAMYECKOM  JOKYMEHTAIIUEH:
IpPOrpaMMOil  AUCHUIUIMHBL, Y4eOHUKOM W/WIM Y4eOHBIMH TIOCOOMSIMH TO JUCIHILINHE;
SJICKTPOHHBIMHA pECypCaMU MO AUCHUIIMHE, METOAUYCCKMMU W OLUCHOYHLBIMH MaTCpUalaMH I10
TUCITUILINHE.

YyeOHbIit nmponecc Mmpu peain3alv AUCHHUILIMHBI OCHOBBLIBACTCA HA MCIIOJIB30BAHHU
mpaduuMOHHblx, UHHOBAUUOHHbBIX U MHQbOpMaL;uOHHle 06pa306‘am€ﬂbelx mexHono2ul.

TpagunuonHble 00pa30oBaTeNIbHbIE TEXHOJIOTHH MPEICTABICHbI JIeKYUAMU U 3AHAMUAMU
CceMUHapcKoco muna (npaKmuquKue 3aHﬂmu}l).

I/IHHOBaHI/IOHHI:IG 06p330BaT€J'IBHI)IC TEXHOJIOTUU MUCIIOJIB3YIOTCA B BHAC IHUPOKOTIO
MPUMEHEHUS aKTUBHBIX M WHTEPAKTHUBHBIX (OpM MpoBeNeHHUs 3aHATHI. AyauTopHas pabota
00yyaroluxcsi MOXKET IMpelycMaTpuBaTh MHTEPAKTUBHYIO (POpPMY MPOBEAEHHUS JEKIUOHHBIX U
NPaKTUYECKUX 3aHATUI: leKyuu-npezenmayuu, paboma 6 Manvlx pynnax.

WNudpopmaninonHsle 00pa3oBaTeNIbHbIE TEXHOJIOTMH PEANHU3YIOTCS IMYyTEM aKTHBU3ALUU
CaMOCTOSITENLHOM paboThl 00yJarOMIUXCSl B MHPOPMAIIMOHHOM 00pa3oBaTeIbHON Cpee.

Bce aynutopHbie 3aHATHS TPECIEAYIOT 11E€7h 00ECTEUEeHHs] BBHICOKOTO TEOPETHUYECKOTO
YPOBHS ¥ MPAKTUYECKOM HAIIPABICHHOCTH O0YUYECHHUS.

Iloozomoexa K NeKyuOHHBIM 3AHAMUAM

B xoze nexuuii npenogasarens U3J1araeT U pa3bsCHAET OCHOBHBIE U HauOOJIee CII0XKHBIE
MOHATHUS TEMBI, a TAK)KE CBA3aHHBIE C HEH TEOPETUUECKHE M MPAKTHUECKUE MpOOJIEeMBbl, daeT
PEKOMEH/IallMu 10 MOJArOTOBKE K 3aHATUSM CEMHHAPCKOTO THUIa U CAMOCTOSATENbHOU pabote. B
XOJIe JIEKIIMOHHBIX 3aHATUI oOydaromemycs cjelyeT BeCTH KOHCIEKTUPOBAaHHE Y4eOHOro
MaTepuania.

C penpio o0ecreyeHHs YCHEIIHOTO OCBOEHHS TUCIHMIUIMHBI OOy4YaloUIMics JOJKEH
TOTOBUTHCS K Jiekiuu. [Ipu aTom Heobxo1umo:

- BHUMATEJIbHO [TPOYUTATh MaTepHall IPEAbITYILIEHN JIEKIINH;

- O3HAKOMUTBHCA C Y4E€OHBIM MaTepHaoM JIEKIIMH [0 PEKOMEHJOBAHHOMY Y4YEOHUKY
U/ y4eOHOMY 1TOCcOOHUI0;

- YSICHUTh MECTO M3y4aeMOU TeMbI B CBOEH MpoeCcCHOHaTbHON MOITOTOBKE;
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- 3amUcaTh BO3MOXKHBIE BOIIPOCHI, KOTOpBIE OOYYAIOLIUICS NpeAroyiaraeT 3aaaTh
IPEnoIaBaTelto.

Iloozomogka K 3anAmuam cemuHapcKo20 muna

OTOT BUJI CAMOCTOSATENILHONM Pa0OTHI COCTOUT M3 HECKOJIBKHX 3TAIOB:

1) moBTOpEHUE M3y4yEeHHOro MaTepuana. J{jas 3TOro MCHoib3yITCS KOHCIEKTHI JIEKLUH,
PEKOMEHI0BaHHAs! OCHOBHAS U JIONOJIHUTEIbHAS JINTEPATYPA;

2) yrayOseHue 3HaHMM 1Mo Teme. [l 3TOro pekoMeHIyeTcsl BbINHUCAThb BO3HHKILINE
BOIIPOCHI, UCIIOJIb3YEMbBIE TEPMHUHBI;

4) peuieHue 3a/1a4, aHaJIM3 IPAKTUYECKUX CUTYaLU U ap.

IIpu MoAroToBKe K 3aHATUSAM CEMHHAPCKOIO THUIIA PEKOMEHIYETCS C LENbIO MOBBIIIECHUS
ux 3G HEeKTUBHOCTH:

— YZACTATh BHUMaHHE pa300py TEOPETUYECKHX 3314, 00CYKTaeMbIX Ha JICKIHAIX;

— yIeNATh BHUMAaHHE KPAaTKOMY IOBTOPEHUIO TEOPETHUECKOro Marepuaia, KOTOPBIH
MCIIOJIb3YETCSI TP BBIOJIHEHUN IPAKTUUECKUX 3aJaHUM;

— BBIIIOJIHATH BHEAYAUTOPHYIO CAMOCTOSATENBbHYIO padoTy;

— CTaBUTh IIPOOJIEMHBIE BOIPOCHI, 10 BO3MOYKHOCTH HCIIOJIb30BaTh MPUMEPHI U 3a7auu C
HPAaKTUYECKUM COJIePKAHUEM;

— BKJIKOYATbCS B MCHOJb3yEMbIE MPU MPOBEACHUM NPAKTUUECKHUX 3aHATHI aKTUBHbBIE U
UHTEPaKTUBHbBIE METO/Ibl O0YUEHHUS.

[Ipu pazbope mpuMepoB B ayAWTOPHUH WIHM JOMa MEIeco00pa3sHO KaXKIbI UX HHUX
000CHOBBIBAaTh TEMHU WJIM UHBIMU TEOPETUUECKUMH MOT0KEHUSIMHU.

AKTHBHOCTb Ha 3aHATHSIX CEMUHAPCKOI0 TUIA OLEHUBAETCS 110 CJIECAYIOIUM KPUTEPUIM:

— OTBETHI Ha BONPOCHI, IIpeJIaraeMple IpenoiaBaTesieM;

— YyYacTHe B IUCKYCCHSIX;

— BBIIIOJHEHNE IPOEKTHBIX M WHBIX 3a/laHUI;

— acCHCTHPOBAHME MPENOJABATEIIO B IPOBEICHUY 3aHATUH.

Opzanuszayusa camocmoamenbHoil padomol

CamocrosarenbHass pabora oOydaromuxcs MpeAcTaBlIseT coO0M mpolecc akTHUBHOTO,
L[EJICHAIIPaBJICHHOTO NPUOOpPETEHUs UMHU HOBBIX 3HAHUI, yMEHUH 0€3 HemocpelICTBEHHOTrO
y4acTHs MperoiaBaTenis, XapakTepU3yIOIMNHCs MpeAMETHON HalpaBlIeHHOCThIO0, 3()(hEeKTHBHBIM
KOHTPOJIEM U OLIEHKON Pe3ybTaTOB AESITEIbHOCTH 00Yy4arolIerocs.

3amauaMyu caMOCTOSITEIbHON pabOTHI SBISIOTCS:

— CHCTeMaTu3allMs W 3aKpeluieHWe TMOJYYEHHbIX TEOPeTHYEeCKHX 3HaHUM U
NPaKTUYECKUX YMEHUN 00ydaromuxcs;

—  ymiyOJieHue U paciiupeHre TeOPETUUECKUX 3HAHUM;

— (QopMupoBaHMe  yMEHUH  HCHOJB30BaTh  HOPMAaTUBHYIO M  CIPAaBOYHYIO
JIOKYMEHTAIUIO, CIIEIHAIbHYIO JINTEPATYPY;

— pa3BUTHE  I[IO3HABATEJbHBIX  CHOCOOHOCTEH,  AKTUBHOCTH  OOydYaroLIuXxcs,
OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;

— (opMupoBaHHEe CaMOCTOSITEIBHOCTH  MBIIUIEHUS, TBOPYECKOW HHHMIIMATHBHI,
CIIOCOOHOCTEH K cCaMOpa3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpeaIu3aliy;

—  pa3BUTHE UCCIEN0BATEIBCKUX YMEHHUH.

[Ipy wm3ydeHUH IUCUUIUIMHBI OpraHHU3alMs CaMOCTOSTENIbHON paboThl 00ydarommxcs
npezcTaBisieT cOO0H eIMHCTBO TPeX B3aMMOCBSI3aHHbIX (OpM:

1) BHeayiuTOpHas caMocTosITeNbHas padoTa;

2) ayaudTopHas ~ caMmoOCTOsTeNbHas  paboTa, KOTOpas  OCYLIECTBISETCS  IOJ
HENOCPEJICTBEHHBIM PYKOBOJICTBOM IPEMNOJIaBaTeNsl MPU MPOBEACHUM MPAKTUUYECKUX 3aHATUN U
BO BpEMs UTEHMSI JIEKLINUH;

3) TBOpUecKasi, B TOM YHCJIe HAy4HO-HCCIIeoBaTeIbCKas padoTa.
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Ilepen BeIMOMHEHHEM OOYYAIOUIMMUCA BHEAYTUTOPHON CaMOCTOSTENBHOW paboThI
IIPENoAaBaTelb MOKET 1aBaTh Pa3bsICHEHMS 110 BBIIIOJIHEHHIO 3a/1aHUs, KOTOPBIE BKIIIOYAIOT:

— LeJIb U COACPIKAHUE 3a/1aHMS;

— CPOKH BBIIIOJIHEHUS;

— OPHEHTHUPOBOYHBIN 00hEM PabOTHI;

— OCHOBHBIE TpeOOBaHUs K pe3yibTaTaM paboThl U KPUTEPHH OLIEHKH;

— BO3MOXKHBIE TUITMYHBIE OIIUOKH MTPH BBIOJIHEHHH.

KoHTponb pe3ynbTaToB BHEAYJUTOPHOH CaMOCTOSTENbHOM pPAabOThl 00ydYarOUIMXCS
MOYET MPOXOANUTH B MMCbMEHHOM, YCTHOM MIJIM CMEIIaHHOH (opme.

Iloozomoexa Kk npomexcymouHoi ammecmayuu

Bugamu mpoMEXyTOYHOW aTTecTali 10 JAHHOW JUCHMIUIMHE SIBISIOTCS —clada
ouggepenyuposannoco 3auema u BBHIIOTHEHUE KOHMPOAbHOU pabomsi. 1lpu TpoBeneHUH
POMEKYTOYHOU aTTECTAIlUN BBIACHSAETCS YCBOCHHUE OCHOBHBIX TEOPETHUYECKHX W MPUKIIAIHBIX
BOIIPOCOB MPOTPaMMbl U YMEHHE TMPUMEHSTH MOTYYCHHBIC 3HAHUS K PEIICHUI0 MPAKTHYCCKUX
3agau. [lpu moaroroBke x ouggepenyuposannomy 3auemy u KOHMPOIbHOU pabome y4eOHBIN
MaTepranl peKOMEHyeTCsl MMOBTOPAThH MO0 y4eOHOMY HM3JIaHHUI0, PEKOMEHJIOBAHHOMY B KayeCTBE
OCHOBHOI JUTEpaTyphl, U KOHCHEKTY. Huppepenyuposannviii 3auem u xonmponvHas paboma
MIPOBOISITCS] B HA3HAYCHHBIN JICHB, TI0 OKOHYAHUU U3YyUEHUS JUCIUIUIHHEL. [Tociie KOHTPOIBHOTO
MEPOTPUATHSI TPETOAABATENIb YUUTHIBACT aKTUBHOCTh Pa0OTHI OOYYAIOMIErOCss HA ayJUTOPHBIX
3aHATHSIX, KA4eCTBO CaMOCTOSITIBHOH  pa0oOThl, pe3yiabTaThl TEKYIICH  aTTECTAIlWH,
MOCEIIAEMOCTh ¥ BBICTABIISICT HTOTOBYIO OICHKY.

H3yuenue Oucyuniunvl ¢ UCHOABL30GAHUEM OUCHAHUUOHHBIX 00pPA306AMENbHBIX
mexnono2ui

IIpy u3ydeHMH NIUCUMIUIMHBI C MCIOJIb30BAaHMEM JUCTAHLMOHHBIX O0pa30BaTENIbHBIX
TEXHOJIOTUII HEOOXOAMMO JOIOJIHUTENbHO PYKOBOACTBOBATHCS JIOKAJIbHBIMH HOPMAaTHUBHBIMU
aktamu ['OY BO KPAI'CuVY, pernameHTHpYIOIIMMH OpraHU3aLUI0 00pa30BaTeIbHOrO Mpolecca
C MCIOJIb30BaHUEM JTUCTAHIIMOHHBIX 00pa30BaTEIbHbIX TEXHOJIOTHH.

PA3JIEJI ITII. OHEHOYHBIE MATEPUAJIBI
8. KoHTpo/IbHO-U3MepHUTeIbHbIE MaTePUAJIbl, HEOOXOAMMBbIE I MPOBEPKHU
c¢opMHPOBAHHOCTH HHAMKATOPOB JO0CTHKEHUS KOMIICTEHINH (3HAHNHA ¥ yMEHUI)
8.1. 3a0anusa ona npoeedenus mexkyuiezo KOHmMpOasa (KOHmMpoavbHas paboma)

KouTpoJbHbIe 321a4u U YIPAa:KHEHUs 10 JINHEHOI airedpe
1. Beramciaute A-(kBT)+C, €CIIH:

4 3 -5 2 4
A= , B= , C= , k=-3.
-1 8 1 =2 -3

DN W
(NSRS
I
p—
|
\]
(98]

—

p—
|

[\

2. Beryucoure: | 1 =3 2

)
[\
|
)]
w
A~
—_

3. Pemure cucreMy IMHEWHBIX ypaBHEeHHH 10 hopmynam Kpamepa u ¢ momoIsio
0o0paTHON MaTpPUIIBL:
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S5x, +6x, —2x; =12

2x, +5x, =3x; =9

4x, —3x, +2x; =-15

2 -1 3 0 2 =2

-1 3 0 -4 3 -4
2 3 -4 5 -6/

3 -4 3 4 -1 2

5. Pemnre MaTpu4HOE ypaBHEHUE:

4. Haiiute panr MaTpUIlbl

2 23 1 -2 4
1 -1 0| X=|5 2 =3/
-1 2 1 -4 1 2

6. Pemure cucremy nMHEMHbBIX ypaBHeHUN MeTooM ["aycca:
2X1 —2X2+ X3— X4+ X5 =1,

X1+ 2X2—X3 +X4 — 2X5 =1,

4x; — 10X, +5%x3 — 5%4 +7x5 =1,

2X1 — 14X2 +7x3 — TX4 +11x5 =—1.

7. Hansl koopauHaTsl BepiinH Tpeyroiabauka ABC: A(-8,-3), B(4,-12), C(8,10). Haiitu:
JuHYy cTopoHbl AB; yron A; ypaBHeHust meauansl CM u BeicoThl CK; muiomaas TpeyroibHUKa
ABC.

8. Hanummre ypaBHeHHE IpsIMOM, ITpoxosuiei uepe3 Touky A(2; 3) u cocTaBistoniei ¢
ocbro Ox yron 135°.

9. IIpoBepuTh JIMHEHHYIO 3aBUCUMOCTb BEKTOPOB:

1) (5:3;2). (1525 3), (0 15 1);

2) (0; 1), (1 0), (15 5);

)M 11D, (1525 3;4), (05 152;0), (35 35 35 -3).

10. IIpennpusitie MPOU3BOAUT MPOIYKIHUIO 3-X BHJIOB U HCIOJIb3YET ChIphE 2-X THUIIOB.
A= @ ; i) — HOPMBI 3aTpaT ChIpbS Ha €AUHUILY MPOAYKIIUU. CTOUMOCTB CHIPhSI KaXKIOTO

tumna 3agada matpureit B = (10, 15). KakoBbl 00mue 3aTpatsl IpeAnpUsTHs Ha TPOU3BOICTBO
100 emmuun npoxykuuu 1-ro Buaa, 200 eguHun npoaykuuu 2-ro Buaa u 150 enuHun
IpOAYKIMH 3-T10 BUAa?

KOHTpOJ’IbHLIe 3a1a4YM U YIIPAKHCHUSA 10 MATEMATHYCCKOMY aHAJIU3y

1. Beimummre Bce moaMHoxkectBa MHOXkecTBa T = {1, 2, 3, 4}. Cpeau Hux BbiOepuTe
YyeThIpe pa3audHbIx MHOXKeCTBa A, B, C, D Tak, yto0s1 ACB, CcD, DcB.

2. 3agaiTe NepeurcIeHUEM CIEAYIOIME MHOKECTBA:

1) A={xeN|4<x<7},

2) B={xeZ|x*<2},

3) C={xeR|[3x+1=0}.

3. Kakue u3 cneayronmx cpaBHEHUM HCTUHHBI?

1) (1,-1,2)c{x | +x*—x -1 =0},

2) {x|x>5}c={x | x>3},

3) {xeR|X>7}C{xeN|x27},

4) {XEN|XZ7}C{X|X>7},

5) {er|X<lO}C{xeN|x£ll},
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6) {(xeZ|x>7}={xeN |x>8)}.

4. B xnacce 30 yuenukoB. Kaxplii u3 HUX 3aHUMaeTcs 1100 QyTOO0IOM, THOO XOKKEEM,
MIPUYEM B KJIACCE €CTh JIBE MOJIHBIE XOKKEHHBIC KOMaH/Ibl YMCJIICHHOCTHIO 110 11 UTpOKOB KaxKaas
u ¢yrOonpHas KoMaHna, B KOTopod 13 wurpokoB. CKOJIBKO B KJacCe€ YYEHHUKOB, KOTOpPBIC
3aHUMAIOTCS U XOKKeeM, U pyTOoIom?

5. Haiinute mHokectBa ANB, AUB, A\B, B\A, ecan

1) A={3,5,6,7,9},B={4,6,7, 8},

2) A={3,5,6,7}, B={2,4,8},

3) A={2,3,4,5,6},B={3,4,5}.

6. [lycts A={1, 2, 3}, B={3, 4}, C={1, 4}, D={1, 2}. Ilepeuncnute 31eMECHTHI
CJICTYIOIINX MHOYKECTB:

1) AxB,

2) (BUC)x(BNC),

3) (AxC)\(DxC),

4) (AxB)N(BxC).

7. Ha muarpamme n3o00pakenbl MHOKecTBa A, B, C. YkakuTe Ha 3TOH JuarpaMme
CJIeIyIOIIIe MHOKECTBA!

1) AUBNC),

2) ANn(BULO),

3) (A\B)u(B\A),
4) (AUB)\(BMA),
5) ((ALC)NB)\C.

8. [Iyctp MHOXECTBO A COCTOMT U3 n

AJIEMEHTOB, MHOECTBO B coctout u3 p siemeHTOB, mpuueMm p >n. Kakoe nHambosbiee u
HaWMEHBIIIEE YUCIIO AIIEMEHTOB MOTYT COJiepkaTh MHOKecTBa AUB, ANB, A\B, B\A?

9. okaxwuTe, 4TO JJI BCIKUX MHOXKECTB A, B u D umeroT MecTo cienyromnire paBeHCTBa:

1) A\(BUD)=(A\B)"(A\D),

2) (A\B)ND=(AnD)\(BND)=(AnD)\B=(D\B)NA,

3) A\B=(AUB)\B,

4) A\B= AnC(B),

5) A\C(B)=AMB,

6) A=(A\B)U(ANB).

10. Kakue u3 cneayrommx “paBUil COTIOCTABICHUS 3a7al0T OTOOpakeHHE MHOKeCTBa X
B MHO>eCTBO Y ?

1) X — MHOXkecTBO Bcex aBTOOycoB ChIKTBIBKapa, Y — MHOXKECTBO HOMEPOB
aBTOOyCcHBIX MapiipyToB ChIKThIBKapa. KaxaoMy aBTOOycy CTaBUM B COOTBETCTBHE HOMEp
MapuipyTa, o KOTOpOMY OH €3/UT.

2) X, Y — MmHO)kecTBa Beex Jtojien. KaxxioMmy uenoBeKy cOmocTaBiseTcst €ro MaTh.
3) X, Y — MHOXecTBa Bcex Jiozien. Kaxkmomy uenoBeKky corocTaBiisieM ero Opara.
4) X — MHOXECTBO KHUT B HEKOTOPOU OmMOmmMoTeke, Y — MHOXKECTBO HATYPaITbHBIX

yucen N. Kaxaoil KHUTe COMOCTaBIsIEM YUCIIO €€ CTPaHUII.
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11. Bpluucnure npenenst:

2 _ . 2 _ ) 2 _ . .
1)ﬁm2x2 +5x 3;2)hm2x2 +5x 3;3)hm2x2 +5x 3;4)hms1n3x
=3 x" +5x+6 >3 x"+5x+6 oo x”4+5x4+6 =0 Tx

13. Bpluucnure HpOI/I3BOILHYIO byHKIuu:
11 4

y= sin’5x-cos® 3 3:2)y=-—

V2x? —x

Jyy= 28 T4y (3\/;+%x§/;)(1+x).
X

2x-2)2 x-2’

1-x°
(2-x)1+3x%)
13. HaiiT 3KCTpeMyMbI B IPOMEKYTKH MOHOTOHHOCTH ()YHKIIUH
—1,5x2

12. Haiiti acuMnToTsl rpaduka QyHKIUN y =

3
y= X -é€
14. Haiitu Touku neperuda v mpoMeKyTKH BBITYKJIOCTH (PYHKIIUU y = 5xt— 320
15. UccnenoBaths (GyHKIHUIO U TIOCTPOUTH €€ TpaduK

Dy=224 2= Siner D).
2 X

16. HaﬁTH Mpeaessl no npasuiy Jlonurans:

l)hm x—l, 2)]jmhrcosx; 3)hmx +3x° -2
0 sin 3x T X =TT >t x? —4x? 457
. e —e 7 —2arctgx

4)11m—; 5) lim © 8 6) tim 2.
=0 In(1+ x) e / 1 xom

17. Pacxonmpl a Ha pekiaMmy BIUSIOT Ha BaJOBBIA J0Xxon R(a) mo momyueHHOMY
smrupudecku 3akoHy R(a) = R(1+3/a), rne R — moxox B orcyrcrBue peknambl. IIpu Kakux
3HaYeHUSIX R onTHMalibHBIE pacXo/bl HA PEKJIAMY MOTYT IPEBBICUTH BECh JIOXOJ B OTCYTCTBHE

peKiIambl?
18. HaiiT HeonpeiesieHHbIE HHTETPaIbI:
1) j (Vx® +sin 2x+5¢ 7 —5)dx, 2) [1gxax,

3) J.Sln(l)rcl X) dx, 4) jxsin 3xdx, 5) jarcthxdx

19. Beruncnure OIPCACIICHHBIC HHTCTPAJIbl:

. 1 ‘ 1 o 1
1 :[lx dx; 2) %—mdx 3) [————dx:4) j—dx

2
1x(1+1n X) o\/X2+2x+1
20. Beruncnute HeCOOCTBEHHBIM MHTETPAT: J.

\/x—_J‘(x 1)’

21. Beruucnure miomaab GUrypsl, orpaHUuYE€HHON JTUHUSMU: y=4x — X%, y=0.

22. Beruucnure miouaab GUrypsl, orpaHUu4€HHON JTUHUSIMU: Y= X’ y= §x3.

23. Haiiti 06beM Tena, 00pa3oBaHHOTO BpallleHneM BOKpYr ocu Ox Gurypsl,
orpaHnyeHHON JmHusAMU: Xy =4, y=0, x=1, x=4.

24. Haitm cpenHee BpeMs, 3aTpPay€HHOE Ha OCBOECHHME OJHOTO W3JENUs B IEPUOJ
ocBoeHMs 0T X; = 100 10 X, = 121 uznenuit, nonaras B popmyse t = ax™, a =600 (mum), b =0,5.

25. Haiitu BeIpakeHrEe 00BbeMa peain30BaHHON MPOAYKIIMH Y = y(t) ¥ €ro 3HaUYCHHE MPH t
= 2, ecIM U3BECTHO, YTO KpHUBas crpoca umeet BuI p(y) = 3 — 2y, Hopma akceneparuu 1/1 = 1,5,
Hopma nHBecTuimid m = 0,6, y(0) = 1.
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26. HaiiTi yacTHBIE POU3BOAHBIE TIEPBOTO M BTOPOTO MOPSAIKA, TPAAUECHT U MATPHUILY
I'ecce B Touke Mo(xo, yo):

a)z= x3+y3—3xy, My(1, 2), 0)z= x2y3, My(-1, 2),

B)Z= X2y+y2X, My(-2, 1), r)z= X2+Xy + y3—4x—2y, My(1, 1).

8.2. Bonpocwt 0na noocomoeku K ouggepenyuposannomy 3auemy

1. Marpunsl. [leficTBus Hajg Marpuiamu (CIOXKEHHE, YMHOXKEHHE MATpHUIbl Ha YHCIIO,

YMHOXXEHHE MaTPHUII).
2. OmnpexaenuTenb KBaapaTHON MaTpulibl. Beruncinenue onpenenuresieit 2-ro v 3-ro nopsiaka.

(98]

OTIPENICTUTEIIS TI0 AJIEMEHTaM CTPOKH (CTOIOI11a).
4. CaoiicTBa ONpEICTUTEICH.
OO0parHast MaTpuIia.

hd

MuHopsl ¥ anreOpanyuecKkue JIOTOJHEHUS DSJIEMEHTOB onpeaenurens. PasmoxxeHue

6. DnemeHTtapHble mpeoOpa3zoBaHus MaTpull. PaHr marpuibl. BerumciieHue paHra mMaTpHIibl

MeroaoM ['aycca.

7. Cucrema JIMHEHHBIX anreOpandeckux ypaBHeHUH. OCHOBHBIC MOHATHS. Pernenue cucreMsl

JUHEHHBIX anreOpanyecKux ypaBHEHH METOI0M 00paTHOI MaTPHIIbL.
8. ®opmyinbl Kpamepa aiist pemieHus: CHCTEMBI IMHEHHBIX allreOpandecKux ypaBHEHUH.
9. Meroa lNaycca pemieHus cucTeMbl TUHEHHBIX anreOpanyecKux ypaBHEHHH.
10. JIuneitHpie onepaiuu Haja BeKTopamu. CKalsipHOE MPOU3BEACHHE BEKTOPOB. CBOICTBA.

11. BektopHoe npoctpaHCcTBO. PazMepHOCTs M 06a3uc BEeKTOpHOro mpocTpaHcTBa. [lepexon k

HOBOMY 0azucy.
12. EBKJINI0BO MPOCTPAHCTBO.
13. OpToroHanbHBIN 1 OPTOHOPMHUPOBAHHEIHN Oa3uC.

14. JIuneiinsie oneparopsl. [IpeoOpa3zoBaHue MaTpUIlbl TMHEHHOTO ONEpaTopa MpH Mepexoe K

HOBOMY 0azucy.
15. CobcTBEeHHBIE BEKTOPBI U COOCTBEHHBIE YHCIIA JIMHEHHOTO OTepaTopa.

16. YpaBHeHue npsMOil TUHUM € YITIOBBIM Kod(duuuenToM. OOmiee ypaBHEHHE NPSIMON Ha

IJIOCKOCTH. YPaBHEHHE NPSIMOM B OTPE3KaX.
17. YpaBHeHue npsMoi, MPOXOIAIIEH yepe3 ABE TOUKU. PacCcTosiHUE OT TOUKH 10 TPSMOM.

18. Yron mexay AByMs NPSAMBIMH. Y CIOBHUS NMApaJIJIEIIBHOCTH U MEPIEHIUKYISIPHOCTU JIBYX

TPSMBIX.
19. YpaBHEHNE OKPYKHOCTH. DJIJIUIIC, ypPAaBHEHUE U CBOWCTBA.
20. I'unepOoua, ypaBHEHHE U CBOMCTBA.

21. [Tapabona, ypaBHEHHE U CBOICTBA.

22. IlnockocTh M crocoObl €€ 3aJaHus. YCIOBHS MapajuIeIbHOCTH M NEPIEeHIUKYISIPHOCTU

IIJIOCKOCTEH.

23.[lpssMass B TPOCTpPAHCTBE U CHOCOOBI €€ 3aJaHus. YCJIOBHUS TaApPAIEIBbHOCTH W

NEePHEHANKYISIPHOCTH IPSIMOM U IIIOCKOCTH.
24. TloHsiTHEe MHOKECTBA, ONIEPALlH HaJ MHOKECTBAMM.
25. Tlonsarue GyHKIINH, OCHOBHBIE CBOWCTBA () YHKITUH.
26. OcHOBHbIE 371eMeHTapHble QYHKIIUU U UX TpaduKy.

27. 51BHass u HesBHas (QyHKuUs, oOpaTHass (QYHKUMSA, CIOXKHas (QYyHKIMS, 3JIeMeHTapHas

byHkus, Kinaccupukanus GyHKInH.
28. IIpeobpazoBanue rpagukoB (Ha MpUMepe).

29.Ilpenen mnocnenoBatenbHOCTH. OrmnpeneneHue mnpenena (QyHKIMM B TOYKE M Ha

OECKOHEUYHOCTH.

30. TeopeMbl: 0 €AMHCTBEHHOCTH TIpenesa, 00 OrpaHMYCHHOCTH (QYHKIIMH, UMEIOTICH mpenen,

0 NEpPEXOE K Mpeey B HEPaBEHCTBAX.
31. beckoneuHo Masble (YHKIIUU U UX CBOWCTBA.
32. Teopema o pyHKIINU, UMEIOIIEH TIPEIe.
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33. CpaBHeHHE OECKOHEYHO MaJIBIX (PYHKIMI. DKBUBAJICHTHbIE O€CKOHEYHO MaJble (DYHKIHH.

34. TeopeMsl 0 npeenax.

35. beckoneuno 6onpire GyHKIIMHA U UX CBSI3b C O0ECKOHEYHO MAIBIMH () YHKIHSIMH.

36. 3ameuarenbHbie peaenbl. CleCcTBUS BTOPOTo 3aMedaTelbHOro mpejena.

37. HenpepbiBHOCTH PyHKIIMH B Touke. Touku pa3peiBa (yHKIIHH.

38. 3agaum, NPUBOIAIINE K TOHATHIO TPOU3BOIHOM.

39. Onpenenenue mnpousBoaHo. Juddepenmupyemocts u  HempepblBHOCTh. (OCHOBHBIC
npaBuia 1u¢hepeHIupPOBaHMS.

40. ITpousBoaHAas CIOXKHOM U 00paTHON (PYHKIIMH.

41. IIpon3BoIHBIE OCHOBHBIX JIeMEHTApHBIX QyHKIHH. [IpOon3BOIHBIE BBICIIUX TTOPSIKOB.

42. Teopema depma. Teopema Posuts. Teopema Jlarpanxa.

43. IIpaBusio Jlonurans.

44. VccnenoBanne (yHKIMM Ha Bo3pacTaHue M yObiBanue. VccrnemoBaHue (QyHKIUM Ha
SKCTPEMYM.

45. VccnenoBanne GyHKIMHU HA BBITYKJIOCTh U BOTHYTOCTb.

46. AcumnTOTHI rpaduka QyHKIMH.

47. O0mrast cxema ucclieIoBaHusl PYyHKIIMU U TIOCTPOEHUs ee Tpaduka.

48. Ilonstue nuddepennnana GyHKIUH.

49. [lepBooOpa3nas, HeonpeaeIeHHbIN nHTerpasl. CBOMCTBA HEOMPEAEICHHOTO HHTETpaa.

50. HTerpansl OT OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHIA.

51. Mertoa 3aMeHBbl IEPEMEHHOM B HEONPEJEIIEHHOM MHTerpajie. MeToJl UHTErpupOBaHUS 110
YacTsAM U HEOIPeIeICHHOM HHTErpae.

52. InTerpupoBaHue NPOCTEHIINX PALIMOHAIBHBIX IPOOEH.

53. UnTterpanpHas cyMMa U orpeeneHHbId nHTerpai. CBONCTBA OIMpeIe]IeHHOT0 HHTerpaa.

54. OnpeneneHHbli uWHTErpan Kak ¢yHKOUsS BepxHero mnpexnena. dopmyna HbroToHa
JleliOHMLIA.

55. 3ameHa nepeMeHHOM B OINPECIICHHOM UHTETpalie.

56. 'eomeTpruecKkue NpUIIOKEHHS ONIPEIEIEHHOTO UHTErpala.

57. YucnoBoit psiji, CXOUMOCTh, CBOMCTBA CXOISAIIUXCS PSJIOB.

58. HeoOxoauMbIif MpU3HAK CXOAMMOCTH YHCIOBBIX PSAIOB.

59. ®yHKIINK HECKOJIBKMX NEPEMEHHBIX, OCHOBHBIE ONPE/IEIICHNUS.

60. YacTHble TPOU3BOAHBIE (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

61. Ilpon3BoaHast o HanpaBIEHUIO, TPA/IUEHT.

62. DKCTpeMyM (YHKLIUU HECKOJIBKHUX MEPEMEHHBIX.

8.3. Bapuanm 3a0anuii 014 npoeedeHus nPOMeEINCYmoyHo20 KOHMpPOJia
BapuaHT nuMcbMeHHOI0 3aJaHUA /1JIsl IPOBeIeHUSI MPOMEKYTOUHOT0 KOHTPOJIA

1. C aByX 3aBO/IOB MOCTABJISIIOTCS aBTOMOOWIIN JUIS IBYX aBTOXO3SHCTB, HOTPEOHOCTH KOTOPBIX
cootBercTBeHHO 200 m 300 mamwuH. IlepBoiit 3aBoa Beimyctun 350 mamuH, a BTopoit — 150
MamuH. M3BecTHBI 3aTpaThl Ha NEPEBO3KY MAIIMH C 3aBOAA B KaKJO€ aBTOXO3AHCTBO (CM.
Ta0IuILy):

3aTpaTsl Ha IEPEBO3KY B aBTOXO34HUCTBO, IEH.CI.

3aBox 1 5
1 15 20
2 8 25

MuHnumanbHble 3aTpaThl Ha INEpeBO3KYy paBHbl 7950 neH. ex. HaiiTu onTtuManbHbI IUIaH
MIEPEBO30K MAIIIKH.
2. Beruucnure A~(kBT)+C, €CIIN:

4 3 -5 2 4 3 2 1 -2 3
A= , B= ,C= , k=-3.
-1 8 1 =2 -3 5 2 -1 4 -1
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10

12.

-1 2 -4)(2 -1 3

.Bpruuciure: | 1 -3 2 |-[1 1 —=2].

2 2 =5){3 4 1

. Pemmure cucreMy IMHEHHBIX ypaBHEeHHH o Gopmynam Kpamepa:

Sx, +6x, —=2x, =12
2x, +5x, =3x, =9
4x, —3x, +2x; =15

2 -1 3 0 2 =2
. Haitpure panr maTpuubl -3 0ma 3 -4 .
2 3 -4 5 -6
3 -4 3 4 -1 2
. Peminute MatpuyHoe ypaBHEHUE:
2 2 3 1 -2 4
1 -1 0|-X=|5 2 =3
-1 2 1 -4 1 2

. Pemnre cucremy nuHeiHbIX ypaBHeHu# meroioM ["aycca:

2X1—2X2+ X3—Xs+ X5 =1,

X1+ 2X, — X3 +X4 —2X5 =1,

4X1 — 10X2 +5X3 — 5X4 +7x5=1,
2% — 14x, +7x35 — 7X4 +11x5 = —1.

. Hanbl koopauHaTsl BepiiuH Tpeyroiabauka ABC: A(-8,-3), B(4,-12), C(8,10). Haiitu: muny

ctopoHbl AB; yron A; ypaBHenus meauansl CM u BeicoThl CK; mmomane TpeyroiabHUKa
ABC.

. Hannmmre ypaBHeHue MpsiMOH, Mpoxoasiei yepe3 Touky A(2; 3) U cocTaBIsOLIEH ¢ OChIO

Ox yrox 135°.

. HpOBepI/ITb HHHeﬁHYIO 3aBUCHUMOCTDb BCKTOPOB:

1) (5:3;2). (1525 3), (0; 15 1);

2) (0; 1), (1;0), (15 5);

3) (151515 1), (1525 3, 4), (0515 250), (35 35 35 -3).

11. Ilycte A={1, 2, {1, 3}, 4}. VICTUHHBIMM WM JIO)KHBIMH SBIIAIOTCA CIEIYIOIINE

BBICKa3bIBaHUs?
1) 2€A, 2)3€A,
3) {1,3}eA, 4){1,2} €A,
5) {1,3}cA, 6) {1,2}cA,
7) {4} €A, 8) {4}cA.
[Tycte B={{1, 2, 3}, {1, 2}, 1, 3}. Kakue u3 ciaenyromux BbICKa3bIBaHUN HUCTHHHBI, KaKue
JIOKHBI?
1) 1eB, 2)2eB,
3){1,2}eB, 4) {1,3}€eB,
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13.

14.

15.

16.

17.

18.

1y
2)
3)
4)
5)

19.

5) {1, 2}cB, 6) {1,3}cB,
7){1,2,3}eB, 8) {1, 2,3}cB.
CKOJIBKO DJIEMEHTOB BO MHOXKeCTBe B?

Beimummre Bce moaMHoxkectBa MHOkecTBa T = {1, 2, 3, 4}. Cpenu HUX BbIOGPHUTE YETHIPE
pasnmuuHbIX MHOKecTBa A, B, C, D Tak, uto6s1 AcB, CcD, DcB.

Kakue u3 cieyromumx BbICKa3bIBAaHUM UCTUHHBI?

1) (1,-1,2)c{x | +x* = x -1 =0},

2) (x| x>5}c{x | x>3},

3) {xeR|x>7}c{xeN|x27},

4) {xeN|x>7}c{x|x>7},

5) (xeZ|x < 10}c{xeN|x <11},

6) {er|x>7}:{xeN|x28}.

B xmacce 30 ywyenukoB. Kaxaplii n3 HuX 3aHuMaercs b0 (yrOosiom, MO0 XOKKEeM,
npuieM B KJIaCCC €CThb JABC IIOJIHBIC XOKKEHHBIE KOMAaHJbl YHUCJICHHOCTBIO IIO 11 HUI'POKOB
Kaxaas ¥ (GyrOoabHas KoMaHIa, B KOTOpou 13 urpokoB. CKOJIBKO B Kiacce yYCHUKOB,
KOTOPBIC 3aHUMAIOTCS M XOKKeeM, 1 (hyTOoIoM?

Haiigure maoxxectsa ANB, AUB, A\B, B\A, eciin

1) A={3,5,6,7,9}, B={4,6,7, 8},

2) A={3,5,6,7}, B={2, 4, 8},

3) A={2,3,4,5,6},B={3,4,5}.

Iycts A={1, 2, 3}, B=(3, 4}, C={1, 4}, D={1, 2}. [lepeuucnure 3JeMEHTHI CIECAYIOIINX
MHO>KECTB:

1) AxB,

2) (BUC)x(BNC),

3) (AxC)\(DxC),

4) (AxB)N(BxC).

Ha nunarpamme n3o0pakensl MHOKecTBa A, B, C. Ykaxurte Ha 3Tol quarpamme Clieqyolne

MHOXXCCTBA:

AUBNC),
ANBUC),
(A\B)U(B\A),
(AUB)\(BNA),
((AUC)NB)\C.

HyCTB MHO>KECTBO A COCTOMT H3 n 9JICMCHTOB, MHO>KCECTBO B cocroutr u3 P 3JIEMCHTOB,

npuueM p >n. Kakoe Hambospliee W HAMMEHBIIEE YHCIO JIIEMEHTOB MOTYT COJEpKaTh
MmHoxkectBa AUB, ANB, A\B, B\A?

20.

Jokaxkute, 4To 7151 BCAKMX MHOXECTB A, B u D nmerotr mecTo cienyronme paBeHCTBa:

1 A\(BUD)=(A\B)\(A\D),
2) (A\B)ND=(A~D)\(BND)=(A~D)\B=(D\B)A,
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3) A\B=(AUB)\B,

4) A\B= ANC(B),
5) A\C(B)=ANB,
6) A=(A\B)U(ANB).

21. Kakue u3 ciaeayroomux ~HpaBUiI COMOCTABJICHHS 3aJal0T OTOOpaKeHHWE MHOXKECTBa X B
MHOECTBO Y ?

1) X — MHOXecTBO Bcex aBTOOycoB CHIKTBIBKapa, Y — MHOXECTBO HOMEPOB
aBTOOYCHBIX MapupyToB ChIKThIBKapa. Kaxkgomy aBToOycy cTaBUM B COOTBETCTBHE HOMEP
MapIIpyTa, 10 KOTOPOMY OH €31uT.

2) X, Y — MHO€eCTBa BceX JiroAel. Kaxk1oMy 4enoBEKy COIOCTaBIISIETCS €r0 MaTh.
3) X, Y — MHOXecTBa Bcex Jitojield. Kakiomy 4enoBeKy corocTaBiisieM ero Opara.
4) X — MHOKECTBO KHHUTI B HEKOTOpOIl Onbmmoreke, Y — MHOXKECTBO HATYPaJbHBIX

yucen N. Kamnoﬁ KHHUI'C COIIOCTABJILICM YHCJIO €€ CTpAaHUII.

22. BeraucauTe npeaenbl:
1) m 2x? +5x—3; 2 Tim 2x* +5x—3; 3y fim 2x? +5x—3; 4) Tim sin 3x
=3 x? +5x+6 =3 x> +5x+6 e x? +5x+6 =0 Tx

23. IlepBoHavanbHBINA BKJIAJ, MOJOKEHHBIM B OaHk 1o 10% romoBeix coctaBmwi 6 MIIH. pyoO.

Haiitn pa3sMep BKkIaga depe3 5 JIeT NpPH HAYMUCICHWU IIPOIICHTOB: a) EXEerogHom; O)

MOKBAPTAIILHOM; B) HEITPEPHIBHOM.

24. Beruucnurte mporu3BOIHYIO0 (PYHKIIUU:
X 11 4

1)y =sin’5x-cos’3;2) y = — -

20x-2)F x-=2’
2x% —x 1
By= 2 T4y y= (3\/;+7x\/;)(1+x).
X
1-x°
25. Haiitu acumnToTsl rpaduka GyHKIUN y

T (2-x)(1+3x%)
26. Haiitu s5KkcTpeMyMbl U IPOMEXYTKH MOHOTOHHOCTU (QYHKIIUU

3 ~1,5x2
y= X M e

27. HaifTit TOYKH TIepern6a i mpOMEKYTKH BBITYKIOCTH QyHKIMHA y = 5x* — 3x”.
28. UccnenoBaTh GYHKIUIO U IOCTPOUTH €€ TpaduK

1)y=xx—++j; 2)y=£-ln(e+l).
e 2 X
29. Haiitu npenens! 1o npasuity Jlonurans:

X 3 2
1)lime. 2x 1; 2)lim1+cosx; 3)1imx3+3x2 2;
=0 sin “ 3x T X—TT -l x” —4x” +5

e —e : S)Hmﬂ—garctgx; 6)]jmlnjc.
x>0 ]n(] + x) X—0 e% 1 x>y

30. OObeM MPOAYKIMU U, TMPOU3BEACHHBIM Opuragod padoumx, MOXKET OBITh ONUCaH
YpPaBHEHUEM U = (—5/6)t3 + (15/2)t2 + 100t + 50 (em.), 1 <t < 8, rue t — pabouee BpeMs B
yacax. BeIUMCIUTH TPOU3BOAUTENBHOCTh TPYJA, CKOPOCTh U TEMIT €€ U3MEHEHHS Yepe3 uac
nociie Hayana paboThl U 3a Yac JI0 €€ OKOHYaHUSI.

31. HaiiTu HeonpeieIeHHbIE NHTETPAJIBIL:
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D.kJ§?+sm2x+5e4X—5yu; 2) [rgxdx;

3) dex; 4) .[xsin 3xdx; 5) .[arctg3xdx
X
32. Brluncnure onpeaeaeHHble HUHTETpallbl:
2 2
1
1) [xdx; 2) | —dx;
I iv2+3x—2x2

1
1
3) | ———dx; 4) | —=dx.
Ix(1+1nzx) ) '[\/x2+2x+1
dx

33. Beruuciure HECOOCTBEHHBIA HHTETPAIL: I \/—

J‘(x 1

34. Haiitu oO0beM npoayKIuu, Ipou3BeIeHHOM 3a 4 Toaa, ecnu ¢pyHkuus Ko66a-Jlyrimaca umeer
B g(t) = (1+t)e3t.
Brraucnute minomaab GUrypel, OorpaHUUYEHHON TUHUSAMU: y=4x — X%, y=0.

. 2 1
35 Brrancioure Iiomaab (bHrprI, OI'paHUYCHHOU JIMHUAMMU y: X, y = —X

36. Haiitu o0bvem Tena, 0Opa3oBaHHOTO BpalleHHeM BOKpPYr ocu OX (urypsl, orpaHHuEHHOM
muausamu: xy =4, y=0, x=1, x=4.

37. HaifTu yacTHBIE IPOU3BOJHBIC MIEPBOTO M BTOPOIO MOpsIKa, TpagfueHT u marpuiy ['ecce B
Touke Mo(xo, yo):

a)z = X3+y3—3xy, My, 2), 0)z= X2y3, My(-1, 2),

B) Z = X°y+y’X, My(-2, 1), r) Z = X°+Xy + y—4x-2y, M(1, 1).

8.4. Temamuxa Kypcoevix padom
W3yueHre JUCIMIUIMHBI HE MPEIoaracT HalMCaHue KypcoBOi paboTHI.

9. Kputepuu BbICTABJICHUS OLIEHOK I10 pe3yJbTaTaM M3y4YeHHUs TUCHHUIIIHHBI

OcBoeHne 00yyaromuMces Kax10i yueOHON JAUCIMIUIMHBI B CEMECTPE, HE3aBUCHMO OT €&
oOmelr TpynoéMkocTH, oueHuBaercs 1o 100-OamnpHON 1IKaje, KOTopas 3aTeM Ipu
IPOMEXYTOYHOM KOHTpOJIE B (hopMe sK3aMeHa U Ju(QepeHIIpOBaHHOTO 3a4eTa MepeBOUTCS B
TPaJULMOHHYI0  4-0aJUIbHYIO  OHEHKY («OTJIIMYHO», «XOPOLIO»,  «YyJOBIETBOPUTEIHHON,
«HEYJIOBIIETBOPUTEIBHOY), a MPH KOHTposie B (opMe 3auéta — B 2-0aiIbHYIO («3aYT€HO» WU
«He3aureHo»). Jlannas 100-0armpHas MIKana Mpyu HEOOXOAMMOCTH COOTHOCUTCSI ¢ EBpomeiickoii
cucteMoii nepeBosia 1 HakoruieHus kpeautoB (ECTS).

Coomnowenue 2-, 4- u 100-6annvHol WKAL OYCHUBAHUSL OCBOEHUSL
obyuarowumucs yueonot oucyuniunsl co wikanou ECTS

Ouenka 3auér Cymma 0a/uioB | Ouenka Ipananus
1o 4-0a71bHOI IKaJIe 1O AUCHUILIHHE ECTS
5 (OTJIMYHO) 90 — 100 A OTan4HO
4 (xopor11o) 85— 89 B Ouyenb XOpo1IO
75 -84 C Xopol1o
3a4yTeHo
70 — 74 D VY 10BIIETBOPUTENBHO
3 (yIOBJIETBOPHUTEIHHO) 65 —69
60 — 64 E [TocpencTBeHHO
2 He Huxe 60 F HeynosnersopurensHo
(HEYIOBJIETBOPUTEIIBHO) |  3aYTEHO

23




Kpumepuu oyenox ECTS

«OTAMYHO» — TEOPETUYECKOE COJIEep)KAHHE IUCHUIUIMHBI OCBOGHO MOJHOCTHIO,
0e3 mpoOesoB, HEOOXOAUMBIE MPAKTUUYECKHE YMEHHS pabOThl ¢ OCBOCHHBIM
MaTtepuagoM CGOPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOrpaMMoOi OO0y4YeHHS
y4eOHbIC 3aJlaHWs BBITIOJHEHBI, Ka4eCTBO WX BBINOJHCHUS OIICGHEHO YHCIOM
0aJ10B, OJIM3KUM K MAaKCHUMaJIbHOMY

«O4YeHb XOpOIIO» — TEOPETUYECKOE COJACPKAHUE MCIUILIMHBI OCBOCHO
MOJTHOCTBIO, 0e3 MpoOeoB, HEOOXOIUMBbIE MPAKTHYECKHE YMEHHUS PaOOTHI C
OCBOCHHBIM MAaTepUaiOM B OCHOBHOM C(HOPMHPOBAHBI, BCE IMPEIYCMOTPEHHBIC
porpaMMoil oOydeHus ydeOHBbIC 3aJaHUS BBIMOJHEHBI, Ka4ECTBO BBITTOIHEHUS
OOJIBIIIMHCTBA M3 HHUX OICHEHO YHUCIOM 0a/luioB, OJM3KMM K MaKCHMAlIbHOMY,
0JTHAKO €CTh HECKOJIbKO HE3HAYMTEIIbHBIX OIIHOOK

«Xopomo» — TEOPEeTUYEeCKOe COJIep’KaHHEe AUCUUIUIMHBI OCBOEHO MOJIHOCTHIO,
0e3 mpoOeIoB, HEKOTOPBIC MPAKTUYCCKUE YMEHHSI pPadOTHl C OCBOCHHBIM
MaTepuaioM chOpMUPOBAHBI HEAOCTATOYHO, BCE IPEYCMOTPEHHBIE MPOTPaMMOi
00y4eHus1 ydeOHbIC 3aJaHUsl BBIMOJHEHBI, KAYECTBO BBITIOJIHEHUS HU OJTHOTO W3
HUX HE OLIEHEHO MHHHMMAJIbHBIM YHUCJIOM OallJIoB, HEKOTOpPHIE BUIbI 3aJaHUN
BBITIOJIHEHBI C OITMOKAMHU

«Y10BJIETBOPUTEIbHO» — TEOPETHUYECKOE COAEp)KaHUE TUCLUIUIMHBI OCBOCHO
YaCTUYHO, HO TPOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOIuMbIe
IpaKTUYeCKHe YyMEeHHs padoTbl € OCBOGHHBIM MaTe€pHajoM B OCHOBHOM
chopMHpOBaHbI, OOJIBIIMHCTBO TMPEAYCMOTPEHHBIX MHPOTPaMMOIl  00y4YeHHS
y4eOHBIX 3aJJaHUH BBIOJIHEHO, HEKOTOpble M3 BBIIOJHEHHBIX 33JaHUH,
BO3MOKHO, COZIEpKaT OIIHOKH

«IlocpeacTBeHHO» — TEOPETUYECKOE COJACPKAHUE JUCHUIUIMHBI OCBOEHO
YaCTUYHO, HEKOTOpble TPAKTUYECKHe YMEHHsS paboThl He Cc(HOPMHUPOBAHBI,
MHOTHE TPEAYCMOTPEHHBIE TPOrpaMMON OOy4eHHUs ydeOHbIe 3aJaHus He
BBINOJIHEHBI, JTM00 Ka4eCTBO BBIIOJHEHHSI HEKOTOPBIX M3 HHUX OLIEHEHO YUCIOM
6as10B, OJIM3KUM K MUHUMAJILHOMY

«HeynoBJIeTBOPUTEILHO» — TEOPETUYECKOE COACPIKAHUE JUCLMILIIMHBI HE
OCBOEHO, HEOOXOAMMbIE MPAKTHUECKHE YMEHUsSI paboThl HEe c(hOPMHUPOBaHbI, BCE
BBINOJIHEHHBIE Y4eOHBbIE 3a7aHus coJepXkaT IpyOble OIMOKH, TOTOJHUTEIbHAS
camocTosiTeNbHas paboTa HaJl MaTepUaJIOM JAUCLUIIIIMHBI HE PUBEJET K KAaKOMY-
1100 3HAYMMOMY MOBBIIIEHUIO KAU€CTBA BHIMOJIHEHUS YUeOHbIX 3aJaHUH

OL[GHI/IBaHI/IC PpE3yJIbTAaTOB O6y‘leHI/I$I o JUCHUIITIMHE OCYIICCTBIISICTCA B (l)OpMe

TEKYIEro U MPOMEKYTOYHONW KOHTpOJIA. TeKyIuil KOHTPOJb B CEMECTPE MPOBOJUTCS C LENBIO
o0ecrieyeHss CBOEBPEMEHHOM OOpaTHOW CBS3M, C IEJIbI0 AaKTHBHM3AllUU CaMOCTOSTEIbHON

paboThI

oOyyaromuxcs. O6bexToM IIPOMEKYTOUHOTO KOHTPOJISt SBIISIOTCA

KOHKPCTU3UPOBAHHBIC PE3YJIbTATLL 06y‘~ICHI/ISI (y‘-IGGHLIC ,Z[OCTI/I)KCHI/IH) 10 JUCIHMITIINHE.

Cmpykmypa umoz080u oyeHKu 00y4arouuxcs

Kpumepuu U nokasamejlu OyeHUuBarusl pesyibmamoe 06y‘l€H1/l}Z

[Tokazarenu
Ne Kpurepun onennBanus
(onienka B Gaymax)
1 Pabota Ha ayAUTOPHBIX 3aHATHIX 20
2 ITocemaemocTs 5
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3 CamocrosiTenpHas padoTta 15
4 Texkyuas arrecrauus 20
Hroro 60
5 IIpomMe:kyTOYHAsA aTTecTALUSA 40
Bcero 100
Kpumepuu u noxazamenu oyenusanus pe3yiomamos 00yueHus
8 PAMKAX ayOUMOPHBIX 3AHAMULL
Ne Kpurepuu ouennBanus Hokazaten
(oieHka B Oayiax)
1 [ToaroToBka v BBICTYIUIEHUE C JOKJIAOM 110 5 6aiu1oB
2 | AkTuBHOE yJacTue B 00CYKICHUU JO0KIaa 10 5 6aymioB
3 | BrlnosiHeHHE IPAKTUYECKOTO 3aJaHusl (aHAIN3 1o 5 GamoB
MPAKTUYECKUX CUTYaI[UH, COCTABJIEHUE JOKYMEHTOB,
CPaBHUTEIbHBIX TAOJIHII)
4 | HOpyroe 10 5 6asoB
Bcero 20

Kpumepuu u noxazamenu oyenusanus pe3yiomamoe 00y4eHus 6 pamkax nocewaemocmu
006Y4aIoUWUMCSL AYOUMOPHBIX 3AHAMUL

Kpurepuu onenuBanus ITokaszarenn
(ormeHka B Oayiax)

100% nocenieHne ayIMTOPHBIX 3aHATUN 5

100% mocemienre ayAuTOpHBIX 3aHATHI. Hebombioe KoamuecTBo 4
MIPOITYCKOB 10 YBAXUTEIHHOU MPUINHE

J1o 30% nponymeHHbIX 3aHATHN

Jlo 50% mporyIeHHbIX 3aHsITHI

Jo 70% nponynieHHbIX 3aHATHI

O |[W

70% u 6osiee NPOMyIIEHHBIX 3aHATUI

Kpumepuu u noxazamenu oyenuganus pe3yibmamos 00yueHus
8 PAMKAX CAMOCMOSAMENbHOU pabomul 00y4aOwuxcs

Kpurepun onenuBanus ITokaszarens
(onienka B Ganax)

PackpbITbl OCHOBHBIE TIOJIOKEHHS BOIPOCA WM 3aJaHUS 4epes3 15-12
CHUCTEMY apryMEHTOB, MOJKpEIUICHHbIX (aKTaMu, MpPUMEpPaMH,
00OCHOBAHBI TIpe/JIaraéMble B CAMOCTOSITEIIEHOW paboTe pelIeHHs,
MPUCYTCTBYIOT TIOJHBIC C JETaIbHBIMU TOSCHEHUSMHU BBIKIAIKH,
OpUTHHAIIGHBIC  TPEIJIOKEHHUS,  OOJaJarolue  JJIEMEHTaMH
MPAKTHIECKON 3HAYUMOCTH, CaMOCTOSITeNbHAs pabota
KaueCTBEHHO U YETKO oopMieHa

B paboTte mpuCYTCTBYIOT OTHE/IbHBIE HETOYHOCTH M 3aMEUYaHMs 11-9
HENPUHIUIINAIBHOTO XapakTepa

B pabote nmerorcst cepbE3Hble OMMOKH U MPOOEITbl B 3HAHUSIX 85

3a/iaHue He BBIIIOJHEHO MJIH BBIITOJIHEHO € IpyObIMH OIIHOKaMH 0
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Kpumepuu U nokasamejlu OYyeHUuBarusl pesyibmamoe O6yll€HM}Z

6 pamKax mekymed ammecmayuu

Kpurepuu onenuBanus ITokaszarenu
(orrenka B Oayiax)

3ajaHue IOJHOCTBIO  BBIIIOJIHEHO, IPABWIBHO IPUMEHEHBI 20-17
TEOPETUYECKHE TIOJI0KEHUS TUCHUIUIUHBL. OTMeuaeTcsi Y4ETKOCTh U
CTPYKTYPUPOBAHHOCTH M3JI0KEHUSI, OPUTMHAIBHOCTH MBIIILJICHUS
3ajlaHie TOJTHOCTHIO BBINOJHEHO, NPU MOATOTOBKE IPHUMEHEHBI 16-13
TEOPETUYECKHE  TOJIOKEHUS  JUCHUIUIMHBI, MOTpeOOBaBIINE
YTOYHEHHSI UJTM HE3HAUYUTEIHHOT'O HCIIPABIICHUS
3ajanre  BBINOJHEHO, HO  TEOpETHYEeCKas  COCTaBJISIOIIAs 12-5
Hy)XJaetrcs B Jopabotke. Ha Bompochl mo 3ajaHuio ObUIM JaHbI
HEYETKHE WU YaCTUYHO OMIMOOYHBIE OTBETHI
3aanue He BBIOJIHEHO UJTU TMPU OTBETE CJeNIaHbl IPyObIe OLINOKH, 0

JEMOHCTPHUPYIOLIUE OTCYTCTBHE TEOPETUUECKOW Oa3bl 3HAHUI
oOyudaromerocs

Kpumepuu u nokasameju OyeHUBAHUA pe3ylbmamoes O6ylteHl/l}l

6 paAMKAX NPOMENCYMOUYHO20 KOHMPOJiA

[TpomexyTOuHBI KOHTPOJIb B (OPME KOHMPOALHOU pabomul, Ou@hepeHyupo8aHHo2o
3auema VUMeEET LIEbI0 MPOBEPKY U OILEHKY 3HAHMN OOydYarouuxcs MO TEOPUU U MPUMEHEHUIO

IIOJIy4EHHBIX 3HAHUM U YMEHHUU.

Kpumepuu u noxazamenu oyenxu pe3yiomamos KOHMPOIbHOU pabomul 8 NUCbMEHHOU (opme

Kpurepuu onienuBanus

Iloka3arenn
(oueHka B 6aynax)

MPOJIEMOHCTPUPOBAHO JOCTATOYHOE 3HAHUE MaTepualia, 3HaHHE
OCHOBHBIX TEOPETUYECKUX IOHATUH, YMEHHE OPUEHTHPOBATHCA B
HOPMATHUBHO-TIPABOBOM  0a3e;  TOCTATOYHO  IIOCIIEAO0BATENHHO,
IPaMOTHO M JIOTUYECKH  CTPOMHO  M3J0XKEH  MaTepual;
MPOIEMOHCTPUPOBAHO YMEHHUE JIENIaTh JIOCTATOYHO OOOCHOBAHHBIC
BBIBOABI 110  H3JlaraéMOMy  MaTepuany; C  HEKOTOPBIMHU
HETOYHOCTSIMU BBITIOJTHEHO TPAKTHYECKOE 33 JaHHE

40-15

MPOJIEMOHCTPUPOBAHO HE3HaHUE 3HAUYUTENIbHON qyacTu
MPOrpaMMHOTO MaTepHaia, HEBJAJCHUE TMOHSATHHHBIM anmnapaToM
JUCUHUILJIMHBI, HEYMEHUE CTPOUTh OTBET B COOTBETCTBHUU CO
CTPYKTYpOH H3JlaraeMoro BOMpoca; CAEIaHO MHOTO CYIIECTBEHHBIX
OMIMOOK TpU U3JIOKEHUH Yy4eOHOTO MaTepuana; BBISIBICHO
HEYMEHUE JIeJIaTh BBIBOJIBI TI0 U3JIara€MOMYy MaTepHaITy, BBIMTOJTHUTH
MPaKTUYECKOE 3a/IaHNe

140

Kpumepuu u noxazamenu oyenxu pe3ynomamos oughgpepenyuposannozo 3auema 6

VCMHOU/NUCbMEHHOU (hopme

Kpurepun oniennBanus [Toka3zaTtenn
(onienka B Ganmax)
MPOJEMOHCTPUPOBAHO TIJIYyOOKOE€ M TPOYHOE YCBOEHHE 3HAHHM 40-35

MaTepualia; MCYEPMBIBAOIIE, IOCIEI0BATENbHO, TIPAMOTHO U
JOTUYECKH  CTPOMHO  MBJIOKEH  TEOPETHYECKW  MaTepual,
MPaBUJILHO (YOPMYIHMPOBAHBI OMpEIeNeHUs; MPOJEMOHCTPHUPOBAHO
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YMEHHE JIe1aTh BHIBOIBI 10 U3JIaraeMOMY MaTepHuaiy; 6e30uubouHo
peuteno npaKxmuyeckoe 3a0anue

MPOJEMOHCTPUPOBAHO JOCTATOYHO IIOJIHOE 3HAHHME MaTepuaa,
OCHOBHBIX TEOPETUUECKHUX MOHATUI; IOCTATOUYHO MOCIIEIOBATEIBHO,
rPaMOTHO M  JIOTMYECKH  CTPOMHO  M3JIOKEH  MaTepuan,
IIPOJEMOHCTPUPOBAHO YMEHME JENIaTh JOCTATOYHO OOOCHOBAHHBIE
BBIBOJIBI IO  M3JlaraéMoMy  Marepually; ¢  HEKOTOpPBIMH
HETOYHOCTSAMU (He3HAUUMENbHLIMU apUudMemuiecKumMy ouuoKamu,)
peuieno npakmuyeckoe 3a0anue

34-25

IPOJEMOHCTPUPOBAHO O0Iee 3HAHWME HU3YYaeMOIr0 MaTepuana,
OCHOBHOM PEKOMEHJIyeMOW MpOrpaMMON JUCIUIUIMHBI y4eOHON
JUTEpaTypbl, YMEHHE CTPOUTb OTBET B COOTBETCTBHH CO
CTPYKTYpOHl H3JIlaraeMoro BOINpOCa; MOKa3aHO oOllee BIlafeHHE
NOHSATUMHBIM aNnapaToM IUCUUIUIMHBL, NPeOnpuHsma HnONulmKa
peuiums npakmuieckoe 3a0anue

24-15

POIEMOHCTPUPOBAHO HE3HaHUE 3HAYUTEIILHON qacTu
MPOrpaMMHOTO MaTepHalia; HEeBJIaJleHUE MOHATUHHBIM ammnapaTtoMm
JUCITUTUIMHBI, CIICTAaHbl CYIICCTBCHHBIC OIMUOKU TPU HW3JI0KESHUU
yueOHOro Marepuaia; MpPOJEMOHCTPUPOBAHO HEYMEHHUE CTPOUTH
OTBET B COOTBETCTBUU CO CTPYKTYpOH H3JIaraeMoro BOIpOCa,
JenaTh  BBIBOABI [0  H3JIaraeMOMy  MaTepuaiy, peuums
npakmuyeckoe 3a0anue

140
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