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Ilpu paspaboTke paGodyeii mporpaMMsl JUCHMILIMHBI «MaTeMaTHKa» B OCHOBY IIO-
JIO)KEHBI:

1. ®enepanbHBIi rocy1apCTBEHHBINH 00pa3oBaTeNbHbI CTaHAAPT BBICIIEro 00pa3o-
BaHMs MO HampapieHHio noaArotoBku 35.03.04 ArpoHoMusi, yTBEPXKAEHHBI INPHKA30M
MunucrepcTBa oOpa3oBanus U Hayku Poccuiickoit ®enepauuu ot 4 nexabps 2015 r.,
Ne 1431.

2. YyeOHBIH IIaH 1O HampaBieHHIO NOAroToBKU 35.03.04 ArpoHOoMHs 3a04YHOM
(bopmer 00yuenus, npoduis «JlaHamadTHEIA AU3aliH», yTBEPKIACHHBIH YUYEHBIM COBETOM
®I'BOY BO Spocnasckas [CXA 6 mapra 2018 r. IIpotokon Ne 2. Ilepuon obyuenwus:
2018 — 2023 rr.

IpenoaaBaTeib-pa3paboTuuk = c4/ : K.ILH., foneHT JKomynesa B.B.
(noonucy) (yuénas cmenens, 36anue)

PaGouas mporpamMma JUCLMIUIMHBI PacCMOTpeHa M ofoOpeHa Ha 3acellaHud Kadeapsl
snektpubukanuu «25» aprycra 2020 r. ITporokon Ne 12,

3aBemyromuii kadeapon A.T.H., noueHt Opios I1.C.

(yuénas cmenens, 36anue, Pamunus H.0.)

PaGouas mporpamMma IMCLMIUIMHBI 0J0OpeHa Ha 3acellaHMd y4eOHO-METOIMYECKOH KO-
Muccun ¢akynsreta arpodusseca «27» asrycta 2020 r. IIporokon Ne 11.

ITpencenatens yuebHO-

METOIHYECKOl KOMHCCHHU K.C.-X.H., JorieHT Tpydanos A.M.
(n#nuca) (yuénasn cmenenw, 36anue, @amunus H.0.)
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OubIHoOTEKU

JlexaH (axyJbTeTa arpo- v@ /

Gu3Heca Y A 744 K.C.-X.H., 1orieHT Baranosa H.B.
(noonuce) (yuénas cmenenw, 36anue, Pamunus H.0.)




COJIEP)KAHUE PABOYEH NPOT'PAMMBI JJUCHUILJINHBI

u/ HaumenoBanue pasaena (moapaszgesia) Crp.
1 Ilenp 1 3a1a4m OCBOCHHUS JUCIUATLIIMHBI 5
2 [lepedeHnb MIaHUPYEMBIX PE3YJIBTATOB OOYUYEHUS IO JUCIUIUIMHE, CO-

OTHECEHHBIX C IUIAHUPYEMBbIMHU pe3yJibTaTaMU OCBOCHHS 00pa3oBa-
TEJIBLHON MPOTPaMMBbI 9)
3 MecTo TUCHUIUTUHBI B CTPYKTYpE 00pa30BaTelIbHON MPOrpaMMbl 6
4 O0BbeM MUCHUIUIMHBI B 3a4€THBIX €IMHUIIAX C YKA3aHUEM KOJIMYECTBA
aKaJleMUYECKNX YacOB, BBIJCICHHBIX HA KOHTAKTHYIO paboTy 00y-
YaIOIIMXCS C MpernojiaBaTesieM (Mo BUAaM yuyeOHBIX 3aHSTHI) U Ha ca-
MOCTOSITEJIbHYIO pa00Ty 00y4aromuxcs 6
5 ConepkaHue TUCIHUIUIMHBI, CTPYKTYPUPOBAHHOE IO TeMaMm (pazesiam)
C yKa3aHHMEM OTBEJICHHOTO Ha HUX KOJMYECTBA aKaJeMHUYECKHUX YacoB
Y BUJIOB YUCOHBIX 3aHSATHUM 6
5.1 | Coneprkanue pa3JenoB TUCHUTLTHHBI 6
5.2 | Pazmensl quclUIUIMHBI IO BUJIaM ayAUTOPHON (KOHTAKTHOM) pabOTHI U
(bopMBbI KOHTPOJIS 9
5.3 | JlaboparopHbie paboThl/[IpakTHyecKue paboThI 10
5.4 |llpumepHas TeMaTHKa KypCOBBIX IPOEKTOB (pabdoT) 11
6 [lepeuenb yueOHO-METOAUYECKOTO OOECTIEUECHUSI I CAMOCTOSITEINb-
HOM paboThl 00YYAOIIUXCSI O JUCITUTUINHE 12
6.1 | Buasl camocrositenbHOM paboThl o0yyatomuxcs (CP) 12
6.2 | Meroguueckue ykazaHus (JiJis1 CAaMOCTOSITENIbHON paOOThI) 12
7 @DOHJT OIIEHOYHBIX CPEJICTB TSl MPOBEACHUS TEKYIICH W TPOMEKYTOU-
HOM arTecTaliyi 00y4aroluXcsl N0 JUCHUIIIINHE 13
7.1 |IlepeyeHb KOMIIETEHLIMA C yKa3aHUEM 3TanoB HX (OPMHUPOBAHUS B
nporiecce oceoenus OITOIT BO 13
7.2 |IlepeueHb KOMIIETCHIIMA C yKa3aHUEM 3TamoB UX (HOPMHUPOBAHUS B
MIPOIIECCE OCBOCHUS U CITUTIIINHbI 14
7.3 | Onucanue mokaszaTele U KpPUTEPUEB OIICHUBAHUS KOMIIETEHIIMN Ha
pa3IMYHBIX dTanax ux GOpMHUPOBAHUS, OMMCAHUE IIKAJT OIEHUBAHMSI 15
7.4 | TumoBble KOHTPOJIbHBIE 3a/IaHUSI WK MHBIC MaTepUaJIbl, HEOOXOIUMBIC
JUTSL OIIEHKY 3HAHWH, YMCHHM, HaBBIKOB W (WUIM) OIBITA JACSITCIBHOCTH,
XapaKTEPHU3YIOMINX 3Tarbl (HOPMUPOBAHHS KOMIIETEHIIUH B TIPOIECCE
OCBOEHHS 00pa30BaTEILHON MPOrpPaMMBbI 16
7.4.1 | TunioBble 3alaHUs IJIs1 TIPOBEJCHUS TEKYIIIETO KOHTPOJISA U PyOEKHOTO
TECTUPOBAHUS 16
7.4.2 | TumoBble 3aanusl JJI1 MPOBEICHUS MPOMEKYTOYHOM aTTecTalnu (3a-
yéTa, 3a4€Ta C OLICHKOM, DK3aMEHa) 27
7.5 | Meroauyeckrue mMaTepHalibl, OMPEICTSIONINE TMPOIEAYpPhl OIEHUBAHUS
3HAHWM, YMEHUN, HABBIKOB, XapaKTePU3YIOIINX dTanbl (OpMUPOBAHUS
KOMIIETEHIIUN 33




u/n HaumenoBanue pasaena (moapaszaesia) Crp.
8 [lepeueHb OCHOBHOW M JOTIOJIHUTEIBHOW YUeOHOMN JIMTEpaTyphl, HEOO-
XOJIMMOM /111 OCBOCHHUS U CIIMIIMHBI 35
8.1 | OcHoBHas y4eOHas quTepaTypa 35
8.2 | JomonHutenbHas yueOHas quTepaTypa 35
9 [lepedennr pecypcoB MHGOPMAIMOHHO-TEICKOMMYHHKAITMOHHOW CETH
«HTepHEeT» 36
9.1 |IlepeueHb MEKTPOHHO-OMOIMOTEUHBIX CUCTEM 36
9.2 |IlepeueHb peKOMEHYEMbIX HHTEPHET-CAUTOB IO JUCITUTIIINHE 36
10 MeTtonuueckue ykazaHus JJig OOy4YaroIIUXCS MO0 OCBOCHUIO JTHCLHII-
JIVHBI 37
11 [lepeuenb MHPOPMAMOHHBIX TEXHOJIOTHM, MCIIOJIB3YEMBIX MPU OCY-
HIECTBICHUU 00pa30BaTEIBHOTO MpoIecca MO MUCIUIUIMHE, BKIIOYAs
MIEPEUYCHb MPOTPAMMHOTO OOecTiCUeHHsI 1 HHPOPMAITMOHHBIX CIIPaBOY-
HBIX CHCTEM 37
11.1 |IlepeyeHb NUIIEH3UOHHOTO MPOrPAMMHOTO oOOecleYeHus: y4eOHOTo
npoiecca 38
11.2 |Ilepeuenr mnpodeccuoHATBHBIX 0a3 JaHHBIX W WHGOPMAIIMOHHBIX
CIIPAaBOYHBIX CHCTEM 38
12 MatepuanbHO-TEXHUYECKOE 0OecriedeHre 00yIeHUS M0 TUCITUTUINHE 39
12.1 |IlnanupyemMble MOMEIICHHS 7Sl IPOBEACHUS BCEX BUIOB yUeOHOMU Jes-
TEJIHLHOCTH 39
13 [lepeuens 00pa3oBaTENBHBIX TEXHOJOTHA, HCTIONB3yEMbIX TIPU OCYIIIE-
CTBJICHMH 00pa30BaTEIHLHOTO MPOIEcca MO TUCIUTIIIUHE 40
14 Opranuzarusi 00pa3oBaTENIBLHOTO TIpollecca NIl UHBAIMIOB U JIMIL C
OTPaHUYECHHBIMH BO3MOYXHOCTSIMH 3JJ0POBbSI 41
[Tpunoxxenus 42
[Tpunoxenue 1. JIuct nonosHeHU U U3MEHEHHUM K pabodeil nmporpam-
M€ JTUCIUIUINHBI 42
[Tpunoxenue 2. AHHOTanus paboveil mporpaMMbl AUCLUILIMHBI 47




1 He.]]b H 3a1a494 OCBOCHUA JUCIHUIIIINHBI

He.]'[bl() HU3yUCHUS OTUCHUIIIINHBI «MaremaTuka SBJISICTCS Pa3BUTHUC AJITOPUTMHUYC-

CKHX HaBBIKOB IIPH PEIICHUU (OPMATU30BAHHBIX 337ad, U3YUCHUE MAaTEMAaTUYECKUX Me-
TOJOB HCCIICIOBAaHUS (DYHKITMOHAIBHBIX CHCTEM, MOJydeHue (PyHIaMEHTAILHON MaTeMa-
TUYECKON MOATOTOBKH, HEOOXOAMMOM ISl M3YUYEHUS NUCIUIUINH, CBSI3aHHBIX C Oymyuien
npodeccroHaIbHOM 1eITeTbHOCTBIO.

3agaum:

3HAaKOMCTBO C OCHOBHBIMH
OTIepaIUsIMU;

BBIPA00OTKAa HEOOXOIUMBIX TEXHUYECKUX HABBIKOB IIPH PEIICHUH CUCTEM JIMHEWHBIX
ypaBHEHUH, NEUCTBUAX ¢ MATPUIIAMU U BEKTOpaMH, U3YYCHUH HATJISIHBIX TE€OMET-
pPUYECKHUX 00BEKTOB, TpUMEHEHUH MU PEepeHIMATEHBIX U HHTETPATBHBIX BBIYHCIIC-
HUH;

oOy4yeHrHe YMEHHIO CTPOro (opMyaupoBaTh 3ajadyH, HCCIEAOBaTh KOPPEKTHOCTh
HCXOJHBIX JAaHHBIX, MpeJjiaraTh MOJAXOAINE METObI PEIICHUN MPOOJIEMbI B MPO-
BOJIMTh aHAJIN3 KOHEUHOT'O Pe3yJIbTaTa;

pa3BUTHE HABBIKOB MCITOJIb30BaHUS MaTEMaTHUYECKUX METOJOB M OCHOB MaTeMaTH-

MAaTCMAaTHYCCKUMHU IIOHATHUAMHN WM BBIYHMCIIMTCIIbHBIMHA

YECKOro MOoJACINpOBaHusA CUCTEM U ITPOLCCCOB.

2 Hepequb IVIAHUPYEMBIX PE€3yJdbTaToB OﬁyquI/Iﬁ o IMCIOMIIJINHE, COOTHECCHHbBIX C
IJIAHUPYEMBIMMU peE3yJibTaTaMU 0CBOCHHUSA Oﬁpa3OBaTeJH)HOI71 nporpaMmmabl

W3yyenue naHHOW MUCUUILTUHBI (MOAYJIsl) HampaBlieHO Ha (GopMHpOBaHUE y 00Y-
qaromuxcs cienyromei odmenpodeccruonanbaon kommnereHuun (OITK):

Ne

n/n

Koa xom-
neTeHI

Conep:xanue
KOMIETEeHI[UH

B PE3YIBbTATC U3YUCHUA JUCHUIIJINHBI o6yqa101unec51 JOJIKHBI:

3HATb

yMeTb

BJIAaJ1€Th

OIIK-2

Cr1ocoOHOCTB UCHIOJIb-
30BaTh 3aKOHEI €CTe-
CTBEHHOHAYYHBIX
JTUCITUILINH B Tipodec-
CUOHAJILHOM JIeaTeIh-
HOCTHU, IPUMEHSATH Me-
TOABLI MATEMATHYECKO-
ro aHaJlIM3a U MOJIEIIH-
pOBaHUsI, TEOpETHUYE-
CKOI'0 U SKCIIEPUMEH-
TaJILHOI'O MCCJIENOBA-
HUS

3-1 ocHOBHEIE MOHS-
THSI aHAJTHUTUYECKOU
TCOMETPHH;

3-2 OCHOBHBIC ITOHS-
™M W (Hopmymbl
BBICIIIEH alreOph;
3-3 OCHOBHEBIE ITOHS-
TS U POPMYIBI Ma-
TEMATHYECKOr0 aHa-
Jn3a;

3-4 ocHOBHBIE ITOHS-
TUS U POPMYJIBI T€O-
pUN BEPOSITHOCTEN U
MaTeMaTU4eCKOM
CTATHUCTHKH

V-1 npuMeHsTh MeTO-
IIBI AHATMTUYECKOU
T€OMETPUU;

VY-2 npuMeHsTh METO-
JIbI BBICIIIEH anreOphl;
V-3 HCIIOJIB30BaTh
METOALI MaTeMaTHYe-
CKOTO aHanmm3a s
pemeHust mpodeccuo-
HaJIbHBIX 337124,

VY-4 npuMeHsTh METO-
JIbl TEOPUU BEPOSITHO-
CTell W MaTeMaThde-
CKOI CTaTUCTHKH.

B-1 naBbikamu permie-
HUS 3a7]a4 aHAJUTHYe-
CKOM T€OMETpHH;

B-2 HaBblkamu perte-
HUS 3aa4  BBICIIEH
anreopsl;

B-3 HaBbikamm perire-
HUS 33734 110 MaTeMa-
TUYECKOMY aHAJIH3Y;
B-4 HaBbikamu periie-
HUS 3a/1a4 TEOPHH Be-
posITHOCTEH U MaTeMa-
THYECKOW CTaTUCTHUKHU




3 MecTo IUCHHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NPOrpaMMbl

Hucuunnuna «MatemaTtuka» otHocutcs K bioky 1 «lucturmimnasl (Moaysmn)» Oa-
30BOM YacTH MPOTrpaMMBbl OaKaiaBpHuara.

4 O0beM JUCHUIIMHBI B 324eTHBIX eIMHUIAX C YKA3aHUEM KOJIHYecTBa aKkajJieMuye-
CKHMX YaCOB, BbIJIeJIECHHBIX HA KOHTAKTHYI0 padoTy 00y4alommXxcs ¢ npemnojgaBarejemM
(Mo BuaaM y4eOHBbIX 3aHSITHIA) M HA CAMOCTOSITEJIbHYIO Pa00Ty 00y4alomuXxcsi

O0BeM JUCUMILIAHEL, Yac.
Bua yueOHBIX 3aHATHI U CAMOCTOSITEIbHASA padoTa Bcero Kypc
1
KonTakTHas padora (KOHTaKTHbIC Yachl) 00y4alolIUXCs ¢ MpenoaaBaTe- 26,65 26,65
JieM, B TOM YucJjie:
Jlextmum (JI) 8 8
ITpaktuueckue 3anstus (I13), Cemunapsi (C) 14 14
Jlaboparopusie pa6oTs (JIP)
CamocrositesbHas padora odyuawmuxcs (CP), 147,8 147,8
8 MOM uuciue:
K i 0 KP
ypCcoBOi MpoeKT (padoTa) KL
Jpyeue euovt CP:
PacuerHo-Tpaduueckue padbotsl (PI'P)
Pedepar (Ped)
KonTtponbHast paboTta cryeHTa 3a04H0# (popMbI 00ydeHus
KouTtpoJsb 5,55 5,55
Buja npomexyToYHOM aTTecCTALMHU ] C
(3auém (3), sauém c oyenxoiui (30), sxzamen (3), 3awuma KP (KII))
4acoB 180 180
O01mas Tpya10eMKOCTh
3aYeTHBIX eINHHII 5 5

5 Conep:xxanune IMCHUILIMHBI, CTPYKTYPHUPOBAaHHOE 10 TeMaM (pa3aesiam)
€ YKa3aHUEM OTBEJICHHOT0 HA HUX KOJIMYECTBA aKAJeMUYeCKNX YacoB
U BUA0B y4eOHBbIX 3aHATHIl

5.1 Conep:xkaHue pa3aesioB IMCHUNIMHBI

Ne | HaumeHoBaHue ®opmupyembie Conep:xanue pasjieia B JHIAKTHYECKHX B pe3yabraTe
n/m | pa3gena TMCHMIUIM- | KOMIETeHI[HH enununax (JAE) U3Y4YEHUA
HBI JAMCHHILTHHBI
o0yuaronuecs:
1 | Ananutudeckas OIIK-2 JE-1. Metox koopauHat. OcHOBHBIE TIOHS- | 3-1
reoMeTpus Ha tusi. [lpsmas Ha TIIOCKOCTH. YpaBHEHHE V-1
UIOCKOCTH 1 B npsMoil ¢ yriaoBbIM koddduipentom. O0-
B-1

MIPOCTPAHCTBE

mee ypaBHEHHUE TPSAMOU. YTOI MEXIY
NpSMBIMHM, YCJIOBHUS NApPAUICIIbHOCTH U
MEePIEeHANKYIISIPHOCTH NpaAMbIX. [lepeceue-
HHUE JBYX IMpPAMBIX. YPAaBHEHHUE IMPIMO,
MPOXOJAIIEH 4Yepe3 JIBE€ IaHHbIE TOYKH.
PaccTositHue OT 1aHHOW TOYKHM 1O NPSMOIL.

6




[ToHsiTHE O MOJISIPHOM CUCTEME KOOpPJUHAT.
Ilepexon OT MOJAPHBIX KOOpAUHAT K Je-
KapToBbIM M 00paTHO. KpuBbIe BTOpPOroO
NOpSAJIKA: OKPYKHOCTb, JUIUIIC, TUIlepOona,
napabosa. DKCUEHTPUCUTET IUIMIICA U TH-
nep6oibl. AcUMITOTH runepoosnsl. Crupa-
JIM U DBOJIbBCHTHI.

JE-2. Ilpsamas B npoctpanctse. [lmockocTb
B IIPOCTPAHCTBE. B3anMHOE pacnoioskeHne
IUIOCKOCTH U IPSIMOH. YTOJI MEXIy ILIOC-
KOCTSIMH, YCJIOBHS NapaJUICIIbHOCTH U IEp-
NeHAUKYIsIpHOCTH. [loBepXHOCTH BTOPOIO
HOpsIIKA.

BexTops! u ux coiictBa. Cl10)KEHUE U BbI-
YUTAHHUE BEKTOPOB, YMHOKCHHE BEKTOPA Ha
ckaysp. Yron mexay Bekropamu. Ckansp-
HO€ U BEKTOPHOE IIPOU3BECHUE JIBYX BEK-
TOpoB. CMeIIaHHOE TPOU3BEIEHUE BEKTO-
pOB.

JIEMEHTHI BBIC-
e anreopsl

OIIK-2

JE-3. Matpunpl. JlelicTBHS ¢ MaTpUIlaMHU.
MuHopbl 1 anredpandyeckue JOMOTHEHUS.
Panr marpunel. TpaHCOHMpOBaHHE Mart-
pun. O6paTtHas MaTpuna. OnpenenuTenu
MaTpUll U UX BbIYMCIIEHUE. MaTpuuHas 3a-
IIUCh CUCTEMBI JIMHEHHBIX YPAaBHEHUU U €€
pemienne MeroaoM Kpamepa. Pemenue
CUCTEM JIMHEWHBIX YpPAaBHEHUH METOAOM
l'aycca

JE-4. KommuiekcHble uncna. Anrebpande-
CKasi, TPUTOHOMETPUYECKAsT U TOKa3aTelb-
Hasi (OpMBI KOMIUIEKCHOTO YHCIIa U HUX
B3aMMOCBsA3b. Omepanuu HaJ KOMIUIEKC-
HbIMM YHCJIAMH: CIIOKEHHE, BBIYUTAHUE,
YMHO>KECHHE, JI€JI€HUE, BO3BEICHHE B CTe-
TIICHb.

3-2
V-2

MarteMaTnyecKui
aHaJIn3

OIIK-2

HE-5. Onpenenenue ¢pynkuuu. Bumsr sme-
MeHTapHbIX (QyHKUUH. CrocoObl 3alaHus
¢yuknun. Ilpenen udmciaoBOi mocienoBa-
tenbHOCTU. Ilpenen ¢yHkumu. OcHOBHBIE
Teopemsl O npenenax. IIpusHaku cymect-
BOBaHUS INPEJEIIOB. 3aMedareabHblE IIpe-
nensl. Yuco e.

JE-6. TIpousBoaHas QpyHKINHU, €€ T€OMET-
pUYECKUN M MEXaHWYeCKUi cMmbIcil. [Ipons-
BOJIHBIE OCHOBHBIX 3JIEMEHTAapHBIX (PyHK-
nuid. Crnoxnas ¢yaknus. [IpousBogHas
cioxHOM pyHKIMH. [Tpor3BOIHBIE BRICIINX
MOPSIAKOB. MeXaHMYeCKUil CMBICT BTOPOM
npousBogHON. [IpuMeHeHune Npou3BOIHON
K HCCIEeAOBaHUI0 (QYHKIUH. MHUHUMYyM U
MakcuMyM ¢yHkuuu. Haxoxnenue Hau-
MEHBIIIUX W HAaMOOJBINNX 3HAYECHUN (PYHK-

3-3
V-3

7




MM B HMHTEpBaJe. BBIMYyKIOCTh U BOTHY-
TOCTh Tpaduka (PyHKIHH, TOUKH Meperuoa.
Huddepennman GyHKIIMU U €r0 reOMeTPH-
YECKUU CMBICIL.

JE-7. IlepBooOpa3Hast (hyHKIHS, HEompe-
JISJICHHBIN UHTETpall U ero cBoiicTBa. Tald-
JUIla OCHOBHBIX HHTerpanoB. MuHterpupo-
BAHUE 3aMEHOU MEPEMEHHOM M IO YacCTsM.
OnpeneneHHbIM UHTETpal U €ro CBOMCTBA.
Boluncienre omnpeneneHHbIX HWHTErpajioB
CrocoOOM TOJICTAHOBKM M IO YacTSM.
[TpuOnm>keHHOE BBIYMCIEHUE OIPENEIICH-
HbIX uHTerpanoB. Merog Cumricona. I'eo-
METPUUYECKOE MPUIOKEHUE OINPENEIEHHOIO
WHTETpaia: BbIUMCICHHE TUIomaneit puryp,
OTPAaHWYEHHBIX KPUBBIMH B JCKAPTOBOU M
MOJIIPHON cHCTeMax KOOpAMHAT, 00bEMOB
Ten BpauieHus. Pabora nepeMeHHOM CUJIbL.
JE-8. ®yHKIMsI HECKOJIBKUX HE3aBUCHUMBIX
nepeMeHHbIX.  YacTHble  TPOU3BOJHBIC
(YHKIMM HECKOJIBKUX HE3aBUCHUMBIX Tepe-
MeHHBIX. JuddepennupoBanue CioxKHOU
¢ynkuuu. DxcrpeMyM (QYHKIOUH JIBYX He-
3aBHCHMBIX [T€PEMEHHBIX.

JE-9. uddepenumansapie  ypaBHEHUS
nepBoro mnopsanaka. Ilonarue o6 oOuiem u
gacTHOM penieand. uddepeHnnanbabe
YpaBHEHUS C Pa3JeisSIOIMMUCS TEPEMEH-
HeiMu. OpHoponanble auddepeHnnanTb-HbIe
YpaBHEHUsI MEpPBOro mnopsaka. JIuHeiHble
muddepeHIanbHble YpaBHEHUSI IEPBOTO
nopsiika. YpaBHenue beprymmu. duddde-
pEeHIIMAIbHbIE YpaBHEHUS BTOPOTO TMOPSII-
Ka, JIONYCKAaIoIIUE TOHWKEHUE TMOpsSIKa.
Uucnennsle MeTONBI perieHus nuddepen-
LUAIBHBIX ypaBHeHUW. JIuHelHbIE OIHO-
ponuble auddepeHnanbHbie  YpaBHEHUS
BTOPOTO TMOPSJIKA C MOCTOSHHBIMH KO3(-
¢unuentamu. XapakTepUCTUYECKOE YypaB-
HEHHUE.

HE-10. Yucnossie panbl. CXOOQUMOCTh YH-
cioBoro psina. CBOMCTBA CXOASIIMUXCA pA-
noB. HeoOGxoaumoe ycioBHe CXOAUMOCTH
psana. JloctatouHble IPU3HAKU CXOJAUMOCTHU
PAOB C HEOTPUIIATEIHHBIMU  YJICHAMHU.
3Hakouepenytoumecs  panpl.  [Ipusnax
JleitOHuna. AGcontoTHast U yCJIOBHAs CXO-
JUMOCTh 3HakonepeMeHHoro psaa. Cre-
MeHHBIE psiibl. THTEpBaN cXOAMMOCTH CTe-
neHHoro psaa. Panmyc cxogmmoctu cre-
IIEHHOTrO psAna. CBONCTBA CTENEHHBIX ps-
noB. [IpumeHeHne psaoB K NpUOIHKEHHBIM
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BBIYHCIICHUSAM.

Teopust BepoOsTHO-
CTell U MaTeMaru-
YeCcKasi CTaTUCTHUKA

OIIK-2

JE-11. Ilpenmer Teopuu BEPOSTHOCTEM.
O6mue mpaBuna komMOuHATOpUKH. COOBI-
THA U UX Kiaccudukamusi. BeposTHOCTH
COOBITHSA U €€ CBOMCTBA. Anredpa COOBITHI.
TeopeMbl CIIOKEHUSI 1 YMHOKEHHS BEpOSIT-
HOCTEU. YCIoBHAas BEpOSATHOCTh. Teopema
MOJTHOM BEpOSITHOCTU coObITHs. Dopmyra
baiieca. Yacrtota mnosiBieHHUs] COOBITHS B
CepHUH HE3aBUCUMBIX HcnblTaHud. Dopmyna
bepnynnu. HauBeposTHeimas yactora npu
MOBTOPEHUH ONBITOB. JIOKalbHAst U WHTE-
rpajibHas TeopeMbl MyaBpa-Jlamnnaca.
JE-12. JluckpeTHble ciay4yailHble BEJINYU-
Hbl. 3aKOH pacnpeneneHus. YucinoBele xa-
PaKTEpPUCTUKU DPACIIPENEICHUS: MaTeMaTH-
YECKOE€ OXKHMJIaHHWE, JUCIIEepPCUsi, CpEeIHee
KBaJIpaTUYHOE OTKJIOHEHHE. buHOMUab-
Hoe pacnpenenenue. Pacnpenenenue [lyac-
coHa. HempepbiBHbIE ciy4ailHble BEIUYM-
Hbel. MHTerpanbHas (yHKIUS pacmpenerne-
aus. Juddepenmanbras dyHkms pac-
npeaesneHuss YucaoBble XapaKTEPUCTUKHU
HENPEPBIBHOW  CIy4YallHOM  BEJIMYMUHBI.
HopmainbHblli 3aKOH pacrpenesneHuss U yc-
JIOBUSI, MPU KOTOPBIX OH BO3HHKaeT. Yu-
CJIOBBIE XapaKTEPUCTHUKNW HOPMAJIBHOIO 3a-
koHa. [IpaBuiio Tpex curm. 3aKoH OOJIBIINX
YHCEIL.

JIE-13. I'enepanbHasi COBOKYMHOCTb U BbI-
6opka. Bapuarnmonnsiit psg. ['mcrorpamma,
sMOUpUyecKass (QYHKIHS pacupeeneHus.
Bri6opouHble XapaKTePUCTUKH CTAaTUCTH-
YECKOro pacmpefeneHus. TodeuHble OIeH-
KM (MOJ1a, MeIaHa) U UX XapaKTePUCTUKHU:
HECMEIIEHHOCTh, d(PPEKTUBHOCTH, COCTOSI-
TenbHOCTh. CTaTUCTUYECKHE OLEHKU Iapa-
METPOB pacnpeneneHus. Mepbsl Bapuanuu.
JloBepuTenbHbIE HHTEPBAIBI M JIOBEPHU-
TEIbHBIE  BEPOSATHOCTh.  VIHTepBalibHOE
OIICHMBAaHHE MApaMeTPOB HOPMAJIbHOIO
pacripenenenus. JloBepurenbHble 0071acTu.

3-4
V-4

5.2Pa3nenbl QMCHMILUIMHBI N0 BHAAM AYAUTOPHON (KOHTAKTHOI) padoThl M
¢dopmMbI KOHTPOJISA

Bup yueOHbIX 3ansTHil (B yacax) | Dopmbl  Teky-
Ne Ne HaumenoBanue pasaeina Iero KOHTPO-
n/n Kypca AUCUMILINHBI JI JIP 113 Jf ycleBaemo-
CTH
1 1 AHanuTHueckas reoMeTpHsl Ha 2 4 W3, Kp, T
IUIOCKOCTHU M B IPOCTPAHCTBE




2 DeMEeHTHI BBICIICH anreOpbl 2 2 W3, Kp, T
3 MaremaTHdecKuii aHaIn3 9 4 W13, Kp, T
4 Teopus BeposTHOCTEH U Ma- 9 4 W13, Kp, T
TEMaTH4YeCKasi CTAaTHCTHKA
HToro mo pucuunivHe: 8 14

5.3 JladopaTopuble / [IpakTHYeCKHE 3aHATHS

1/

Kypc

HaumenoBanue paznena
JUCHHUTIINHBI

HanmenoBanmne IMPAKTUYCCKUX 3aHATHH

Bcero
JacoB

AHanuTnyeckas
reOMETpHUs Ha IJIOCKO-
CTH ¥ B IPOCTPAHCTBE

1. IIpssmMoyronbHasi cucTeMa KOOpAMHAT Ha IIOCKO-
ctu. Paccrosnue mexay nByms Toukamu. Ilpsimas Ha
IUIOCKOCTH. YpaBHEHHE MPSIMON C YIIIOBBIM KO3 duiu-
€HTOM. YpaBHEHHUE MPSIMON MPOXOIALLIECH Yepe3 JaHHYIO
Touky. OOlee ypaBHEHHE NPSAMOI. Y paBHEHHE NPAMOM
B OTpE3Kax.

2. KpuBbie BTOPOTO MOPSIKA: OKPYKHOCTH, JUTHIICHI,
runepooIbl, Napadobl. DKCIEHTPUCUTET AILTUIICA U TU-
niepOoJIbl. ACUMIITOTHI TUTIEPOOITBL. DOKYC TTapadoIkL.
Beruuciiene napaMeTpoB KPUBBIX BTOPOTO MOPSIJIKA.

3. IlpssMoyronbHas cucTeMa KOOPAWHAT B MMPOCTPaH-
ctBe. [IpsiMas 1 mnockocTs B mpocTpaHcTBe. B3auMuoe
PacIoJIOKEHUE TUIOCKOCTH U MPSIMOM B IIPOCTPAHCTBE.
VYron Mexay IIOCKOCTSIMH, YCIIOBUS UX NapajlIeIbBHOCTH
Y TIePIIEHUKYISPHOCTH.

4. CnoxxeHHe M BBIYMTAHHE BEKTOPOB, YMHOXCHHE
BeKTOpa Ha ckaysip. CkansipHOe MPOU3BEECHUE IBYX BEK-
TOPOB. YTOJI MEXIYy BEKTOpaMHU. Y CIIOBUE OPTOrOHAJb-
HOCTH U KOJIJIMHEAPHOCTH BEKTOPOB.

OJIeMEHTHI BBICILIEN all-
re0pbl

5. CnoxxeHue W BBIYMTAHHE MATpPHUL. YMHOXKEHHUE
MaTpHULbl Ha Yici0. MUHOpPHI U anreOpanyeckue JOoTo-
HeHus. TpaHcrnoHupoBaHue Matrpuipbl. OIpenenuTens
KBaJ[paTHOM Marpulbl. HaxoxxaeHue onpeaenuTenss MaT-
pULbI OHJIAWH. PaHT MaTpuLbl.

6. OOparHass maTpuIlla U METOIbl €€ BBIYHCIICHHS.
YMHOXKEHUE U JIeleHNe KBaJApaTHbIX MaTpuil. JelcTBus
C MaTpHIlaMU OHJIaiH. MaTpuyHas 3amuch CUCTEMBI JIU-
HEWHBIX YpaBHEHUH U ee peuieHue merogom Kpamepa.

MaremaTuyecKkul aHa-
3

7. Obnacte onpeaenenust GyHKIIMH U CITOCOOHI ee 3a-
nanusi. Kmaccuukanust snementapusix Qynkmnmid. I[To-
HATHE O cioxHOW QyHKImu. [Ipenen dpynkmuu. 3ameya-
TenbHbIe npeaensl. Yucio e. OCHOBHBIE MTPUEMBI BBIYHUC-
JICHUH NpeenoB QYHKIMM.

8. IlpowsBogHasi (yHKIHMH, €€ TEOMETPUUYCCKUU U
MEXaHUYEeCKUH CMbICH. IIpoM3BOAHBIE OCHOBHBIX 3lIE-
MeHTapHbIX QyHkuuid. CBoiicTBa nmpou3BoaHoM. [Tpume-
HEHHME IPOM3BOJIHON K UCCIIEIOBAHUIO (DYHKITHIA

10




9. IlepBooOpa3Has GpyHKIMS, HEONPEACTCHHBIN UHTE-
rpan u ero cBoiictBa. Tabnuia OCHOBHBIX MHTEIPAJIOB.
Henocpencrsennoe wunHTerpupoBanue. OnpeaeneHHbII
WHTErpaJl ¥ €ro CBOMCTBA.

10. Jduddepennuanpapie ypaBHEHUS IEPBOTO I0-
psaaka. JluneiiHple omHOpoAHBIE MU EepeHIHATBLHBIC
YpaBHEHUS BTOPOTO MOPSJIKA C MOCTOSHHBIMH KO3 du-
[IUCHTAMH.

10

11. ®yHKUIUS HECKOJBbKHUX HE3aBUCUMBIX IEPEMEH-
11 HbIX. YacTHBIC TPOU3BOJHBIC (PYHKIIMH HECKOJIBKHX He-| O
3aBHCHMBIX [1E€PEMEHHBIX.

12. Yucnoseie psabl. Heo6xoanmMoe yciaoBue cXoau-
MOCTH psja. JloctaTouHble IPU3HAKU CXOAUMOCTH PSJIOB
C HCOTPUUATCIIbHBIMU YICHAMU. CBolicTBa CXOOAMUXCA
psanoB. HaxoxaeHne CyMM CXOZSIIUXCS YUCIOBBIX ps-
JoB. 3Hakouepeayrouecs: psiabl. [lpusnak JlelOHuna.
AOGCon0THas U YCIIOBHAsI CXOAUMOCTb 3HAKOIIEPEMEHHO-
ro psga. HaxoxxaeHue cCyMM CXOAAIIUXCSI 3HaKoOIeEpe-
MEHHBIX

12

13. Crenennble psabl. MIHTEpBan cXOOuMOCTU CTe-
INEHHOTo psaa. Panumyc cXOIUMOCTH CTENEHHOro psja.
13 CBolicTBa CTENEHHBIX pA10B. Pa3noxenue B paj anemen-| 1
TapHbIX ¢GyHKUuH. [IpuMmeHeHue psioB K NPUOIMKEH-
HBIM BBIYHMCIICHUSIM.

Teopus BeposATHO- 14. O6uiue npaBuia KoMOMHATOPUKU. COOBITUS U X
14 cTell u MatemaTtndeckas |kiaccuduxanus. Anredpa coobiTrii. Teopema moHoi 1
CTaTUCTHKA BepossTHOCTH. Dopmyna baiteca.
15. Ucnbitanus bepuynnu. HauseposiTHeias yac-
15 TOTa MPH MOBTOPEHUU OMBITOB. JIokanbHas u uHTerpansb- | 0

Has Teopemsl Jlaruaca

16. JluckpeTHble ciiy4aiiHble BEIMYMHBI. 3aKOH pac-
npeneneHus. YucaoBble XapaKTEPUCTUKH paclpesesie-
HUS: MaTeMaTUYECKOe 0XKHUIaHNE, TUCIIEPCHs], CpellHEe

16 KBaJ[paTUYHOE OTKJIOHEHUe. HenpepbIBHbIE ci1y4yaiiHble !
BennurHbl. OyHKIMK pacnpenenenus. HTepBanbHble
XapaKTEPUCTUKH HETIPEPBIBHOW CIy4YallHON BEJIMYMHBL.
17. I'enepanibHasi COBOKYNHOCTh U BblOOpKa. Bapua-
17 IMOHHBIN pal. Ilonuron u rucrorpamMma, sMOMpHUYECKas 1
¢byHKIMs pacrpeneneHus. BeiOopouHble XapaKTepUCTH-
KM CTaTUCTHYECKOTO PaCIIPEICICHHUS.
18 18. TIpoBepka cTaTUCTHYECKHUX THIIOTES. 0
19 19. KoppensiinoHHO-pErpecCHOHHbBIN aHAIN3 1
Hroro 3a | kypc: 14
UTOIO: 14

5.4 IlpuMepHasi TEMATHKA KYPCOBBIX IPOEKTOB (pador)

KypcoBsie npoekTsl (paboThl) MO MUCHUIINHE HE MPETyCMOTPEHBI yU4eOHBIM TIIa-
HOM HalpaBJICHUS MOJATOTOBKHU.
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6 [lepeyeHb y4eOHO-METOIUYECKOTO 00ecTiedeH s IVIsl CAMOCTOSITEILHOM PadoThl
o0y4arouuxcs no AMCHUIIUHE

6.1 Buabl camocTosiTe/ibHOI padoTsl o0yuarwmuxcs (CP)

No HaunmenoBanue pazzaena yaeOHOH . Bcero
Ne xypca Bunel camoctosTenbHON paboThI
1/ JUCHUTITUHBI 4acoB
[loaroToBka K TECTUPOBAHHUIO 12
[loaroroBka K ayauTOPHBIM KOH-
AHanuThueckas reoMeTpHst Ha IJ10c- A YAHTOP 12
1 TPOJIbHBIM paboTaM
KOCTH U B IIPOCTPAHCTBE
[ToarotoBka K BBIMIOJIHEHUIO WHIUBU- 12
JyaJIbHBIX JIOMAITHUX 33aHUH
[ToaroroBka K TECTUPOBAHHIO 12
[lonroroBka K ayIUTOPHBIM KOH- 12
2 DneMeHTHI BhICHICH anreOphl TPOJILHBIM paboTam
[TonroToBka K BBIMOJIHEHUIO WHHBH- 12
1 JyaJbHBIX JIOMAIIHUX 3aJaHHH
[loaroroBka K TECTUPOBAHHUIO 12
[lonroroBka K ayIUTOPHBIM KOH- 12
3 Marematuueckuii aHaIu3 TPOJIBLHBIM paboTaM
[TonroToBka K BBHIMOJHEHUIO WHHBH- 14
JyaJbHBIX JIOMAIIHUX 3aJaHHH
[loaroTroBka K TECTUPOBAHUIO 12
. [loarotroBka K ayauTOPHBIM KOH-
Teopus BEposATHOCTEH U MaTeMa- A YIUITOPp 12
4 TPOJIBHBIM paboTaM
TUYECKasi CTATUCTHKA
[ToarotoBka K BBIMIOJIHEHUIO WHIUBU- 138
JyaJIbHBIX JIOMAITHUX 331aHuH ’
Hroro yacos 3a | kypc 1478
HToro yacos 147,8

6.2 Meroanyeckue ykazanus (JJIsi CAMOCTOSITEJIbHOW padoThI)

I[J'ISI CaMOCTOATCIIBHOIO M3YYCHHA MATCPHAJIOB IO AWCHUIIIIMHC «MartemaTuka»
O6yanOH_[I/I€CH MOTYT BOCIIOJIB30BAaThCA CIICAYIOINMMHU aBTOPCKHUMHN MCTOJAUYCCKHMH YKa-

3aHUAMMU.

1. XKonynesa B.B. Maremaruka. B 2-x 4. Hacts 1 [DaekTpoHHBIH pecypc]: yueOHOE
nocobue st ctynenToB | kypca. / B.B. XKonynesa - Spocnasns: @I'OY BO SpocnaBckas

I'CXA, 2019. -

58 c. — Pexum noctyna:

https://biblio-yaragrovuz.jimdofree.com/anekTpoHHbIi-KaTaIor/, TpeOyeTCs: aBTOPU3AIIHS.
2. Xonynesa B.B. Maremaruka. B 2-x 4. Hactp 2 [DneKTpoHHBIN pecypc]: yueOHoe
nocobue 11t ctyneHToB | kypca. / B.B. XKonyaesa - Spocnasns: @I'OY BO SpocnaBckas
I'CXA, 2019. - 105 c. — Pexxum goctyna:
https://biblio-yaragrovuz.jimdofree.com/>mekTpoHHBINR-KaTaNn0r/, TpeOyeTCsS aBTOPHU3ALIHSL.
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https://biblio-yaragrovuz.jimdofree.com/электронный-каталог/
https://biblio-yaragrovuz.jimdofree.com/электронный-каталог/

7 ®oH OLIEHOYHBIX CPEACTB ISl POBEACHUS TEKYyLIeH U POMEKYTOYHOH aTTecTa-
MU 00YYAKOIIMXCH 10 JUCHUIIIHHE

®DoHJ OLEHOYHBIX CPEICTB MPEIHA3HAYCH JJISI KOHTPOJISl M OIICHKUA 00pa30oBaTeib-
HBIX JOCTHKCHUI 00yJaroIMXcsl B MPOIecce M3YUICHUsI TUCIUILTUHBI « MaTeMaTHKa.

B (oHIe OICHOYHBIX CPEICTB MPEACTABICHBI THIIOBBIE KOHTPOJBHBIC 3alaHHS U
MHBIC MaTepHajbl, HEOOXOIUMBIC Ul OLCHKH 3HAHWH, YMCHHUI, HABBIKOB M (WJIM) OIbITA
AESITeTbHOCTH, XapaKTEePHU3YIONIMX ATarbl (JOPMUPOBAHKS KOMIIETESHIMIA B TIpoOIecce OcC-
BOCHHS 00pa30BaTEIHLHON MTPOTPAMMBI.

[TpomexxyTodHast aTTecTanus o TUCHUILINHE «MaTeMaTuKa MPOBOIAUTCS C METHIO
OTIPEIETICHNsI CTETICHH OCBOCHHUS O00YJalomIMMCsl 00pa30BaTEbHON MPOTPaMMBI B (hopme
IK3aMEHa.

7.1 IlepeyeHb KOMIETEHIHMH ¢ YKa3aHHEM J3TanoB UX (POPMHPOBAHUS B NPO-
necce ocsoenus OINIOII BO

Jranbl GopMHPOBAHMSA U TPOBEPKH YPOBHS c()OPMHUPOBAHHOCTH KOMIIETEHLMIi 110

Ne kypca
yp AMCUMILIMHAM, IPAKTHKAM B nnpouecce ocsoenus OIIOII BO

OIIK-2 — Cnoco6nocms ucnonvb308ams 3aKOHbL €CHECHIBEHHOHAYYHBIX OUCUUNIUH 8 npogeccuo-
HAIbHOU 0eAmenbHOCMU, NPUMEHAMb MEMOoO0bl MAMEMAMUYECKO20 AHANU3A U MOOENUPO6aHUs,
meopemuuecKo2o u IKCREPUMEHMAIbHO20 UCC/1€006AHUS

1 XHMHS HEOpraHU4ecKas

XUMUS aHAITUTHYECKAS

duznka

XHMHS OpraHudecKas

MaremaTnka

Xumus ¢puznueckas u KOJIoUHas

DU3NKO-XHUMHUYECKHE METOAbI aHAIN3a

OcHOBEI HAyYHBIX HCCIIeOBaHUM B arpoOHOMHN

T'enetuka

DKo0rug

DkoJjorus arpojanamapTHas

T'eone3us

HaueprarenbHas reomerpust

AxcoHoMeTpus

B RPN NN DN W W NN

TCOpI/I}I J]aH,Z[IHa(bTHOﬁ APXUTCKTYPbI U MCTOAOJIOTUA TPOCKTUPOBAHUA

[IpakTuka 1o Moyiy4eHuIo MepBUYHbBIX MPO(PecCHOHATBHBIX YMEHHUH U HaBBIKOB, B TOM YHC-
JIe IEPBUYHBIX YMEHUHN U HABBIKOB HAyYHO-UCCIIEN0BATEIBCKON E€ATEIbHOCTH

[

3amuTa BRITYCKHOM KBATM(PUKAIIMOHHOM pabOThI, BKIIOUasi OJrOTOBKY K MpOIeype 3a-
LIUTHI ¥ IPOLIETYPY 3alIUTHI

13




7.2 IlepeyeHp KOMIIETEHIMII ¢ YKa3aHHeM 3TanoB ux GopMHpOBaHHMS B NpPO-
necce 0CBOCHHS IMCUMIIIMHBI

Ne pa3- Kon
HaumeHoBaHMe KOHTPOJMPYEMOro pa3jesa . dopma
jera (mom3Tana) AMCUMILIAHBI (3Tana) KOHTPOTHPYEeMOn OLIEHOYHBIX CPEICTB
(TeMbl) KOMIIETEHI[M U P
AHanmMTAYECKasi TEOMETPHS Ha IIOCKOCTH U B MPO-
1 cTpancTBE OIIK-2 na3, Kp, T
DJIEMEHTHI BBICIIICH alreOphl
2 p OIIK-2 W13, Kp, T
MareMaTHYeCKHUM aHAIN3
3 OIIK-2 na3, Kp, T
Teopust BEpOSATHOCTEH M MaTeMaTHYeCKas CTaTH-
4 Cmfa P OIIK-2 W3, Kp, T
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7.3 Onucanue nmokasarteJieil U KpuTepueB OLeHMBAHUS KOMIIETEHIMI HAa Pa3jMYHBIX 3Tanax ux (opMHpPOBaHUS,
OnMCcaHMe KA OLleHUBAHUSA

CooTBeTcTBHE YPOBHEIl 0CBOCHUSI KOMNETEHIMH IUVIAHUPYEMbIM pe3yJibTaTaM
00y4YeHHUs M KPUTepHsIM HX OLICHMBAHUS

Oo6pa3oBaTeabHbIe HH3KHUIA
Komnerenuun Ilepeyennb kom- S — ®opma oue- ( ( -
- " o HMKe cpeaHero (1mo- | (moporoBbiu 0-
IOHEHTOB KOMIIE- p HOYHOI'0 cpea- BBICOKUU CpeITHHH pea o p yp
TeHLHH MHPOBaHUS KOM- cTBa POTOBBIii) BeHb He J0CTHI-
neTeHUHH HYT)
I xaabl OeHUBAHUS
Kon ®opMyJIMPOBKA L
OTJINYHO/324TEHO X0pOLI0/3a4TeHO YIOBJIL./32YT€HO He yI0BJ./HE 32a4TeHO
OIIK-2 CriocoOHOCTH HC- 3namp: 0OCHOBHBIE Jlexnun- DK3aMEHAI[HOHHEIE | 3Haem: OCHOBHEIE 3naem: ocHOBHBIE I0- |3Haem: ocHOBHbIE Me- |He 3naem: 0CHOBHBIE
- ; - % - -
MOJIb30BATh 3aKOHBI  |MOHSATHSA ¥ HHCTPY-  |[IPE3CHTALUK Ounersl MTOHSATHS U HHCTPYMCH- |HATHS U HHCTPYMEHTBI |TOJIBI TUCKPETHOW Ma-  |TIOHSTHS M HHCTPY:
CCTCCTBCHHOHAYYHBIX | MeHTHI allreOphl 1 IPaKTUYCCKUE  3aHA- TBI IUCKPETHOI MaTe- |IUCKPETHOW MaTeMaTH- |TeMATHKH, aHATUTHYC- |MEHTBI IUCKPETHOM
AUCIHIUIMH B IPO- | regmerpun, Matema- | T MATUKH, aHAJIMTHYE-  |KH, AHATMTHYECKOM CKOIf TEOMETPUH, MaTe- |MaTEMaTHKH, aHaJIi-
tecenonanbHoi nes- THYECKOTO aHAIIN3a, CKOU TEOMETpHH, Ma- |TE€OMETPUH, MAaTEMAaTH- |MAaTHYECKOTO aHAIN3a, |TUYECKOW T€OMETPHH,
TEJBHOCTH, IPUME- .
- 1P TEOPHH BEPOSTHO- TEMaTHYECKOTO aHAIN- [4ECKOTO aHallk3a, TeO- |TCOPHUH BEPOSATHOCTEH M |MaTEeMaTHUECKOTO
HSATh METOJIBI MaTe- . . N
MATHUCCKOro anami- | CTEH H MaTemaTHtde- 3a, TCOPUH BEPOSITHO-  |pHH BEPOSTHOCTCH U MaTeMaTHYECKOW CTATH- |aHAIN3a, TCOPHH
32 M MOJICIMPOBAHUSA CKOW CTaTUCTUKHU cTel U MaTeMaTH4e- MaTeMaTUYeCKOMN CTaTH- |CTUKH. BEpOATHOCTEN U Ma-
)
TEOPETHUYECKOTO U Ymemp: NPUMEHSATH CKOU CTATUCTHUKH. CTHKHU. Ymeem: NPUMCHATH TEMaTHYECKON CTaTH-
9KCIIEPHMEHTAIIBHOTO | \eTo bl MATEMATH- Ymeem: ysepenno Ymeem: yBepenno uc- |OpocTeiime METO/Ibl | CTUKH.
HCCIICIOBAHUSA YECKOro AHANM3A 1 KCIONB30BaTh MIO/1aB-  |[10JIb30BaTh OCHOBHbIe |MATEMATHYCCKOrO aHa-\He ymeem: TmpuMe-
MOJICIHPOBAHHS Asomiee GOBIIMHCTBO |MaTeMaTHieckye MeTo- |/1H38 U MATEMATUIECKON |ggTp,  MeTOMBI  MaTe-
i TATUCTHKHM IS pelle-
TEOPETHUECKOTO MATEeMaTHYCCKUX Me- | OB 06paGoTKH sKcme-  |O e AC AL PEIIC™| MaTHYeCKOro aHalu3a
SKCHEDHMEHTANBHOLO TO/IOB 0OPabOTKU DKC- |PUMEHTAIBHBIX JaHHBIX HIGL PYTHHHBIX 1IPOM3-Iyy  MaTeMaTHYecKoi
P BOJICTBEHHBIX 3a/1a4.

UCCIICJOBAHMS IS
pemenus npodec-
CHOHAJIBHBIX 3371a4.

Bnaoems: naBeikamu
MPUMEHEHHUS COBpe-
MEHHOIO0 MaTeMaTH-
YECKOTO HHCTPYMEH-
Tapus IS PEUICHHS
podheCcCHOHATTBHBIX
3a/1a4.

MIepIMEHTAIBHBIX JTaH-
HBIX B arpOHOMHUH.
Bnaoeem: meronukoi
MaTeMaTH4ecKOro aHa-
732 BCETO KOMITIEKCa
TEXHOJIOTHYECKHX 3a-
Jlad ¢ Mocneayomei
BBIPabOTKOI pEKOMEH-
JIAIMiA TPOU3BOICTBY.
Cnocoben: Ha BEICO-
KOM Hay4YHOM YPOBHE,
TIPOMU3BECTH AaHAIU3 H
00001IeHHE PeLICHHs
JIOCTQTOYHO CIIOKHBIX
TIPOHU3BOICTBEHHBIX
3aj1au.

B arpOHOMHH.
Bnaoeem: ocCHOBHBEIMU

MCTOJAMHM MaT€MaTUu4C-

CKOTO aHaJIN3a TEXHO-
JIOTUYECKUX 3a[a4 Mpo-
W3BOJICTBA C TOCIIE-
Iytomiel BIpaOoTKOH
peKOMeHJali.
Ilonumaem: OCHOBHbIE
METO/IBI MaTeMaTHIe-

CKOT'0 aHajiku3a, UCII0JIb-

3yeMble P PeIIeHnN
OCHOBHBIX ITPOU3BOJCT-
BEHHBIX 3ajad.

Baaoeem: oCHOBHBIMUI
METOJJaMH MaTeMaThu4e-
CKOro aHann3a QyHK-
[HOHAJILHBIX CBSA3EH
BEJIMYHH, UCTIONb3Ye-
MBIX B IpodeccnoHab-
HOH JeSITeIbHOCTH

CTaTUCTUKU I pe-

IICHUS PYTUHHBIX
MPOU3BOACTBEHHBIX
3amad.

He énaoeem: naBbl-
KaM{ TIPUMECHEHUSI
METO/IOB MaTeMaTH-
YEeCKOTO aHaJIn3a
(hyHKIMOHAIBEHBIX
CBsI3el BEJTMYHH,
HCIIOIb3YEMbIX B
npodecCHoHaTbHON
eI TeTbHOCTH




7.4 TunoBble KOHTPOJIbHbIEC 3aJaHUSl WJIH HHbIE MATEPUAJIbI, HEOOXOAMMbIe
JJIA OLeHKHW 3HAHUI, YMEHHH, HABBIKOB U (WJIH) ONBbITA AeATEJbHOCTH, XapaAKTepH-
3yIOIIUX dTanbl (POPMUPOBAHUS KOMIICTEHIIUI B NMpoLecce 0CBOCHUN 00pa3oBaTeib-
HOH MPOrpaMMbI

7.4.1 TunoBble 3aJaHUA IJI51 NPOBEACHUS TEKYIIEro KOHTPOJIS M PyO0esKHOro
TeCTHPOBAHUS

Ilpumepot mecmogvix 3a0anuii 07151 NPOBEOCHUA MEKYULE20 KOHMPOJIA U PYOEeIHCHO20
mecmupoeanu’

Tect Nel
BXOJIHOTO KOHTPOJIS 3HAHUH, YMEHUIT U HABBIKOB, HEOOXOIMMBIX
JUISL YCTIEIIHOTO OCBOEHHS JIUCIMILTMHBI «MaTeMaTHKay
1. Kopenb ypasuenns 1095(2X +1) =2 pasen
N1 22 33 44

2. CDOpMy'J'Ia OCHOBHOI'O TPUTI'OHOMETPUYCCKOT'O TOXKACCTBA UMCCT BU/:

1) cosx —sin?x =1; 2) sin®x —cos?x =1;
3) sin?x = cos2x +1; 4) sin?x + cos?x =1.
3. T0I0KUTENBHBIN KOPEHb YPABHEHUSI 2x2 —5x-3=0 paBeH:

1)2; 2)4; 3)0,5; 4) 1.

4. KopeHb ypaBHEHUsI 3221 paBeH:
D1 22 33 4)-L
5. ®opMyJia TEOPEMBI KOCHHYCOB UMEET BHI:
1) ¢ =a®—b%-2abcos(anb); 2) c®=a?+b%+2abcos(a Ab);
3) ¢? =a® —b? +2abcos(a Ab);  4) ¢? =a® +b? — 2abcos(a A D).
Tect Ne2

TEKYILIEro KOHTPOJIS 110 UTOTaM U3ydEeHHUs paszena
«DNEeMeHThI JTMHEHHOW U BEKTOPHOI aareOopsn»

Lo A 2 0 . -3 4
. Cymma marpun A= 4 _1 n B= 1 9 paBHa



o A Py B P

- (20 (201
. 11pOU3BCACHUC MAaTPUL] = _1 1 n - 3 _l 2 paBHO MaTpUulC

-4 0 2 -2 0 3 -2 -1 2 -4 0 2
1. 2. S : 4,
(5 -1 1] (6 1 —J (3 0 5) (3 -1 3)

3. OOpatHOI1 MaTpUIIBI HE UMEET MaTpHUIla

3 1 -1 1 1 4 01 -1 6 -1 4
112 0 5|, 2|4 05 3|2 0 3|, 4,2 0 5
-2 4 0 -1 4 0 2 4 1 -2 0 3
1)1, 2)2; 3)3; 4)4.
2 1 0
4. Onpenenurens Matpuisl | 3 0 1 | paBeH ... . Hanmmmure oTBerT.
-1 4 -2
2x -5y =-3,
5. [IpousBeneHne KOpHEN CUCTEMBI JINHEHHBIX ypaBHEHUI paBHoO ... Hartmmure
x+4y=17,

OTBeT.
2x; —x, — x5 =4,

6. Cymma KOpHEW CHCTEMBI JTMHEHHBIX ypaBHeHuH < 3x; + 4x, — 2x; =11, pasna? Hanumwure
X, —2x, +4x; =5,

OTBCT.

Tect Ne3
TEKYIIIEro KOHTPOJIS 110 UTOTaM H3y4YeHHS pasjiena
«AHaTUTHYECKas TeOMETPHS Ha MIOCKOCTH U B POCTPAHCTBEY

1. YrioBoit ko3 GHUIHEHT TIPAMOii, 3aJaHHOH ypaBHEHHEM 2X — 5y —6=0, pasen
2 2 5 6

1) —; 1) ——; 1) —; 1) ——.
)5 ) 5 )6 ) 5

2. Ilpsimast y = 2x — [ nepnenMKyNSpHA IPIMOH
1) y=-2x+7; 2) y=05x+2; 3)y=-2x-7; 4) y=—05x-2.
3. Koopnunatsi cepenunbl otpeska AB, rae A(1; —4), B(5; -2)

1) (3;-3); 2)(2,-2); 3)(-2;2); 4)(-3;3).
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4. KaHOHMYECKOE ypaBHEHHE IpaMoit, mpoxoxsieit uepes Touku A(—2;1;—4) u

B(3;1; —1) umeer Bu...

x+2 y-1 z+4 x+2 y-1 z+4

1) ; 2) ,
5 0 3 1 2 -5
3)x+2:y—1zz+4; 4)x—2:y+1:Z—4

1 2 -5 5 0 3

5. lnmuna menuansl CE Tpeyronpanka ABC, BepIinmHBI KOTOpOro UMeErT KoopauHatel A(l; —4),
B(5; -2), C(4; 0), paBHa

1)410; 2)5  3)10;  4) 4/15.
6. [Tnomane Tpeyronsuuka ABC, roe A(3;-2), B(7;0), C(6;2) paBHa

1)4; 2)5  3)10; &7

7. CKaIspHOE TIPOM3BECHHE BEKTOPOB d =31 — 2] — 3K ub=i+ 2] - k PaBHO. ..

1)2;  2)J34;  3)0) 4) 442

8. JlaHbl TOUKH A(Z; -1 3) u B (—5; 0;— 2) . Toraa ypaBHeHHE IIIOCKOCTH, IPOXOAALIEH Ye-

pe3 TouKy A NepIEHAUKYIAPHO BeKTOpy AB , nmeer Bua:

1) Ix—y—-z2-18=0; 2) 2x—y—-32-18=0;
3) 2Xx—-y—-32+18=0; 4) IX-y—-2+18=0.

9. Yron mexay Bektopamu d =21 +5] + 3K ua=-37 +2k paBeH. ..
T

: 3
3

n=t. 9
>

N
A~ 3

; 4)

o3

10. YpaBHeHHeM KpHBOH BToporo nopsiaka 2x° + 5 y2 +12x + 8 =0 na mockoctu onpenes-
erest:

1) smmunc;  2) rumepbona;  3) mapabona;  4) mapa nepeceKaroIuxcs MpsSMBbIX.
Tect Ned

TEKYILIEro KOHTPOJIS 110 UTOTaM U3y4YeHHUs pazjiena
«MarteMaTnyecKuii aHaIu3»

0z

1. YacTHas MpOM3BOIHAS TIEPBOTO MOPSIKA ™ bynkmm Z =2x> —3x + Xy — y2 Touke M(2,
X

3) paBHa
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0z 0z 0z 01
1. = =2x*-3+xy;, 2 —=6x"-3, 3. —=6x’-3+y, 4 —=6x"-1+x-2y.
OX O0X O0X OX
0%z 3 2 2
2. YacTHas mpoW3BOJHAs BTOPOrO MOpsAKa Gynkuuu Z =x" + 2x Y+ Xy~ B TOuke
M(-1, 2) paBHa ... . HanummuTe oTBeT.

2
3. YacTHas npou3BOaHAS 6_2 byHKINHA 2x% — 3xy2 + 5\/; -7 y3 B Touke M(1, 0) paBHa ...
y

. Hannmure otBer.
4. V3 nmpuBeaeHHBIX QYHKIHHA 3KCTpeMyM B Touke M(3,9) umeeT GpyHKIUS

1. z=x?-2xy -3y +2; 2. 2=X2+3xy -2y —4;
3.2=3x"-2xy + 6y +1; 4.7=3x*—4xy -3y —3.

5. Oynkius Z = 2X° — 2Xy + Y —5 uMeeT dKcTpeMyM B TOUKe
1.(0;0); 2.(051); 3.1, 4(L05).

6. Ipaauent ckamspuoii pyukiun f = 2XZ — SY + 3YZ pasen

1. grad f =227 + (5+32) ] + (2x + 3y)k;
2. grad f =2zi — (5y —32)] + (2x + 3y)k;
3. grad f =227 — (5+32)] + (2x + 3y)k;
4. grad f =2zi — (5—32)] + (2x + 3y)k;

Tect Ne 5
TEKYILETro KOHTPOJIS 110 UTOraM M3y4EHHS pasjiena
«MaremMaTnuecKuil aHaIu3»

a
1. ITocnenoBaTebHOCTD 3aJaHa PEKKYPEHTHON (opmylon @4 = —n_
a,,+2
a, =2, a, =1. Haiinure a,.
cos’x cos®x cos*x
2. Pan COSX + + + + ... fABIAETCS:
6 24
1) cteneHHbIM; 2) GbyHKIIMOHATIBHBIM; 3) 3HakouepenyomuMmcs; 4) 3HaKOMOJIOKUTEIbHBIM.

) ) 1 1 1 1

3. 3anummre OOIMHA WIEH YUCIOBOM MOCIEI0BATEILHOCTH 1; —2; —2; —2; —2; ... U BBIYUCIIUTE
2° 3 45

lima,.
Nn—o0
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4. Ucnionw3ys npuniun Jlamambepa, ucciieyiTe Ha CXOIUMOCTh PSJT

1 1 1 1
Sttt
7 2.7% 37° 4.7
0 4”
5. Haiimure paanyc u mHTEpBaAI CXOAMMOCTH CTETICHHOTO psija z— x".
n=1L
y (-D)"-n
6. Haiimure cymMMy 3HAKOYEpEAYIOMIETOCS YUCIOBOTO Psijia Z— .
n=1 2n + 1

Tect Ne 6
TEKYILETO KOHTPOJIS 10 UTOraM U3y4EHHS pa3jiena
«Teopust BepoITHOCTEMN»

1. B cpenneM kaxioe cOTOE U3IeIUe, MPOU3BOIMMOE IpeanpusTuemM, nedekrHoe. Ecnu B3sSTh 1Ba
U3JICNHSI, KAKOBA BEPOSITHOCTh, UTO 002 OKaXyTCsl UCIIPABHBIMU?

1) 0,213 2) 0,01 3)0,9801  4)0,001

2. Yenoseky, gocturiiero 20 — JIETHETO BO3pacTa, BEPOSTHOCTh yMepeTh B TeueHue 20 JieT paBHa
0,02. KakoBa BeposiTHOCTB TOTO, uTO U3 200 3acTpaxoBaBiuxcs Ha 20 jieT yenoBek B Bozpacte 20
JIeT HU OJIMH HE yMpeT?

1) 0,0145 2) 0,256 3) 0,0183 4) 0,0235

3. Ilpu U3rOTOBJICHNY JIETANIU 3arOTOBKA JOJDKHA MpoiTH 4 onepanuu. [lonaras mosiBienue 6paka
Ha OT/IEJIbHBIX ONEPALUAX COOBITUIMH HE3aBUCUMBIMH, HAITH BEPOSTHOCTb U3TOTOBIICHUS HE-
CTaH/IapTHOM JETajH, €CJIM BEpOSTHOCTh Opaka Ha MepBoi craauu onepanuu pasHa 0,02; Ha BTO-
poii — 0,01; Ha Tpetneit — 0,02; Ha yerBepToit — 0,03.

1) 0,9200 2) 0,0800 3) 0,9222 4) 0,0777

4. CtyneHTy npeajiaratotT 6 BOIpOCOB M Ha KaX bl BOMIPOC 4 OTBETA, OAMH U3 KOTOPBIX BEPHBIH,
U TIPOCST J1aTh BepHbIe 0TBEThl. CTYIEHT HE MOATOTOBUIICS U BBIOMpaeT OTBETHI Hayraj. Kakosa
BEPOSTHOCTH TOTO, UTO OH IMPABUIHLHO OTBETHUT HA ITOJIOBHHY BOIIPOCOB?

1) 0,164 2) 0,132 3) 0,256 4)0,112

5. B simuke B 7 pa3 6osbliie KpacHbIX IApPUKOB, YeM 4epHbIX. HaliTu BeposTHOCTB TOT0, YTO BBI-
HYTBIM Hayauy iap OKaXeTcst KpacHbIM?
1) 0,5 2)0,7 3) 1/7 4) 718

6. Bo3BoasTcs aBa »xkuibix 1oMa. BeposTHOCTH ciauu B cpok ogHoro u3 Hux 0,08, a npyroro —
0,9. Torma, BEpOSATHOCTH CAAYM B CPOK XOTsI ObI OJTHOTO JOMa paBHA?
1) 0,98 2) 0,72 3) 0,08 4) 0,6

7. X u 'Y —nezasucumsl. J{(X) =8, (V) = 1. Ucnonb3ys cBoiicTBa nucnepcuw, Haiaure [(4X —
2V)?
1) 124 2) 30 3) 132 4) 34

8. CiryuaiiHas BennunHa X MMeeT OMHOMUHAIBHOE pacipeziesieHue ¢ mapamerpaMu N =4 u p =
1/4. Torna ee MaTeMaTU4YeCKOE 0’KUJJAHUE U TUCTIEPCUSI PaBHBI?
1)1/4;3/14 2)1;1 3)3/4; 1 4) 1, 3/4
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9. ®yHK1Ms pacnpeesIeHUs] HENPEPBbIBHOM CIIy4allHOM BETUYUHBI?
1) ckaukooOpa3Hass 2) HempephiBHA 3) KyCOYHO-HETpPEphIBHAS ~ 4)CTyleHYaTas

10. Cnyuaiinas BenuurHa X paBHOMEpHO pacripeneneHa Ha otpeske [0; 2]. Toraa ee matemaTuye-

CKO€ OKHJIaHUC U I[I/ICHepCI/ISI paBHBI COOTBCTCTBGHHO?
1)1/3; 1 2) 2; 4 3)0;2 4)1;1/3

Tect Ne 7
TEKYIIEro KOHTPOJIS 110 UTOTaM U3y4YeHUs pasjiesa
«Maremarru4deckast CTaTUCTUKAY

1. Ins Toro 4To0bI 110 BEIOOpKE 00beMa N = 10 MOCTPOUTH TOBEPUTEIBHBIM UHTEPBAN JJISI MaTe-
MaTHUYECKOT'O OKUJAaHUSI HOPMAIIBHOTO PaCIpe/IeICHIsI, HY>KHBI TAOJIHIIBL.

1) pacnpenenenus CThroJeHTA

2) pacnpenenenus [upcona

3) IUIOTHOCTH HOPMAJIBHOTO pacipeieeHUs

4) HOPMAJIBLHOTO PACTIPECICHUS

2. V3 reHepanbHOM COBOKYITHOCTHU M3BJIeUYeHA BbIOOpKA. OTleHKA reHepaJIbHOW CPEAHEH.

X; 1 3 6 26
m; 8 40 10 2
1)2 2)3 3)5 4) 4

3. lan BapuanmoHHslii psf: -5, -3, 0, 1, 1, 4, 16. Beibopounast meuana paBHa.
1)5 2) 4,5 3)6 4) 4

4. Pactipenienenne BRIOOPKH pabOYHX 110 BPEMEHH, 3aTpadylBaeMoOMy Ha 00pabOTKy OHOU JeTaln

uMeeT BUI. BRIOOpOYHBIE XapaKTePUCTUKU PAaBHBIL.
BpeMs 2-4 4-6 6-8 8-10 10-12
YHCJIO paboynx 42 73 154 205 26

1) 7,1; 4,08; 2,02

2) 71,5; 4,56; 2,14

3) 7,442; 4,12; 2,03

4)7,4; 4,24; 2,06

4. BeiOOpoUYHOE pacIipeieiCeHHe UMEET BUJ]

Xi 1250 1275 1280 1300
m; 20 25 50 5
3HaueHue noiaurona B Touke 1280 u Mosa, paBHBI.
1) 50; 1280 2) 5; 1300 3) 25; 1275 4) 25; 1280

5. IlpoBeneno 10 u3mepeHuii u MO HUM BBIYUCIICHA SMIIUpHUEcKas aucriepcust - 4,5. Hecmenien-
Has OIIEHKa JIJIsl TeHePaJIbHOM JUCTIEPCHUU PaBHA.
115 2)5 3) 4,05 4) 5,06

6. JIns mpoBepKU TUIIOTE3BI O PABEHCTBE 2-X I€HEPAIbHBIX CPEAHMX HAJ0 IMOJIB30BaThCA TAaOIuU-
aMH.

1) HopManbHOTO pacnpeneIcHus

2) IIIOTHOCTH HOPMAJIBHOT'O pacIipeieIeHHs

3) IMyacCOHOBCKOTO pacIpe/IeIeHHsI

4) pactipenenenust CTbIO/ICHTa
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7. o BeIOOpKE 0ObeMa N = 9 BRIYUCIWIN BHIOOPOYHOE cpenHee — 15 U MCIpaBICHHYIO HEeCMe-
neHHy aucrnepcuto — 9,95%-b1ii 1oBepUTENBHBI WHTEPBAT IJI MAaTEMaTHYECKOTO OXKHIAHHS

paBeH.
1) (11,7; 17,3) 2) (12,7; 17,7) 3) (12,7;17,3) 4) (11,7; 17,7)

8. JInst BepoSITHOCTH p MO BBIOOpKE 00BbEMa N C MOMOUIbI0 OTHOCHUTEIHHOM YacTOTHI M TaOIHUIL
HOPMAJIBHOT'O pacIpe/ieNIeHUs] CTPOUTCSL JOBEPUTEIbHBIN MHTEpBal. Eciu yBeIn4uTh OOBEM BBI-
6opku B 100 pa3, 1uMHa T0BEPUTEILHOTO HHTEPBAIA.

1) ymenbiutcs B 100 pa3

2) yBenuuuTthes B 100 pa3

3) yBenuuuthes B 10 pa3

4) ymenpmutes B 10 pa3

9. KoBapuauus Mex1y Ipu3HaKaMU [1OJIOKUTENIbHA IIPH CBA3H.
1) ee oTcyrcTBUN

2) oObpatHOM

3) GyHKIMOHATBHOM

4) npsiMoit

10. Habmronenue mpoBOAMIIOCh HaA cHCTeMOl (X, y) 2-X BenuuuH. [lodydeHsl crnemyromue pe-
3ynbTathl: (2, 4), (3, 6), (1, 2), (2, 4), (4, 8). KoapdurmeHT KOppensIun paBeH.
O 2)1 3)0,5 4) -1

Ilpumepovl unouguUOyanbHbIX 3a0anUll 011 RPOBEOCHUA MEKYULe20 KOHMPOaA U pybdeirc-
HO020 MeCmUpOBaHu.

3ananmue 1. Jlana matpumna C.
1)  Ompenenute panr Marpuisi C.
2)  Beruucnurte onpeaenurens matpuist C.
3)  Pemmmre oMHOPOIHYIO CHCTEMY JIMHEHHBIX ypaBHeHUH CX=0
JlanHbIe 17151 CBOEro BapuaHTa BO3BMUTE U3 TAOIHIIHI 1.

3amanue 2. [lansl MaTpuiia A u BeKTop b.
1)  Haiimmte Matpuiy A ', cienaiite IpoBepKy.
2)  Pemmre cucteMy JIMHEHHBIX ypaBHeHHH AX=h

Ne BapuanTa 3amanue 1 3amanue 2
C A X b
1 1 -2 3 -4 2 1 -1 X, 1
0 1 -1 1 1 -10 X, 1
1 3 0 -3 -1 1 1 X, 1
0 -7 3 1
2 1 3 0 -3 111 X, 1
1 -2 3 -4 1 31 X,
0o 1 -1 11 3 X5
0 -7 3 1
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3aganue 3. [lo KaHOHUYECKOMY YpaBHEHHIO KPHUBOM BTOPOrO MOPSIKA ONPEAEIUTH TUII KPUBOM.
Haiitu koopauHaTh! (HOKYCOB, BEPIIMH H IICHTPA.
Bapuantsl 3aaHuii:

1) x*+y® —4x+6y=0
2) x> +y*+6-4y=0
3) 4x% +4y* —12x+4y+3=0

3ananue 4. Haiitu ckansproe npoussenenue (z,2b —3a)

3aganue 5. [Ipu KakoM 3HAYEHUH & BEKTOPHI @ + 3b U b — a@ BEKTOPHI OPTOrOHAIBHEI?

Homep Bapuanra a b
1 12,00 {0—12}
2 42— 011

3ananme 6. B tpeyronbuuke M M, M, HaliTH ypaBHEHUE MEIHMaHBbl, BHICOTHI, IPOBEJCHHbBIX M3
BepMHbI M ), a TaK)KE YPaBHEHUE cpeiHel UK EF | napaiiensHoi ocHoBanuto M M, .

Koopaunats! Touex M, M, M, 3anansl B Tabauue 2.

Homep Bapuanrta M, M, M,
1 (312) (_2’5) (61-2)
2 (-216) (31_1) (1’4)
3apanue 7. Haittu npenensl
Ne BapnanTa Ilpenennt
1 2
2) lim—~*3_. 6) lim X+—X4 B) lim(X+8)2x
x=1 X + x—ml — X—>o X —
2 sin 3x 2
a I|m 1+ —)*; 6) lim lim(—— —
)l 2y ) limS s ) tim L -2
3aganue 8. Boruniciure npon3BoaHy0 QyHKIIUU
Ne papuanra DyHK1IUA
1 y= X—2
X+2
y =sinx-(x+1)?
y = +/sin(x* +1) +In(sinx +1)
3ananue 9. Hailtn HeonpeeleHHbIA NHTErpall
Ne Bapuanra Hurerpan
1 a) I xdx 0) Ixz In xdx
2
a) I X'ix 0) J\/l— x? xdx
—5x+6
3aganme 10. HaliTu onpeeneHHblil HHTErpasi
Ne Bapuanra HNuTterpan
1 J3- dx
< X+ X°
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2 7

j X COS Xdx

3aganue 11. BeraucnuTs miomaas GUrypsl, orpaHHueHHON JTUHUSIMA
Ne papuanra Jlunumn
1 y=x’u y=4x-x°

2 y=3-XH xy=2

3ananue 12. Haiitu pemenne nuddepeHmanbHOro ypaBHeHUS IIEPBOTO MOPSAKA

Ne Bapuanra YpaBHeHue
1 dy 4x+3y
Ay
2 dy vy
dx xInY
X

3aganue 13. Haiitu pemenue auddepeHnnaibsHoro ypaBHEHUs BTOPOTo MOpsaKa

Ne Bapuanra YpaBHeHue
1 a) y'+4y'+3y=0;

6) y'+3y' —4y=e*
2 a) 2y"-5y'+2y=0;

0) y'—2y'+y=06xe"

3aganue 14. VccrnenoBath CX0IUMOCTD psiia

Ne BapuanTa YucaoBou psajg
1 i n+2
~ n(n + 3)
i > S
n=1 (2n 1)

3ananme 15. MccnenoBats psit Ha aOCONIOTHYIO U YCIOBHYIO CXOJUMOCTb
Ne papuanra YuciioBoii psig

Z( 1) n+1

1

nInn

_1 n+1
é( ) \/n6 +1

3amanme 16. HaliTu mHTEpBAJI CXOJIUMOCTH CTENEHHOTO psAna. MccinegoBaTte cXOIUMOCTh psia HA
KOHI[aX MHTEPBAJIA CXOAUMOCTH.
Ne papuanra CreneHHou psj
1 i (x+2)"
= 2"Jn
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n

2 2 nx
Z(2n—1)3

n=1

3ananue 17. Pemure cnenyromme 3a1auu

1. B xHmKHOI 0TEepee pasbirpbiBaeTcss N kHUT. Beero B ypue umeercs N 6uneros. [lepBolit mogo-
HIeIINi K ypHE BIHUMAET /iBa Ousera. OnpeneauTsh BEpOSATHOCTh TOTO, 4TO 00a OHmiieTa OKaxyTcs
BBIUTPBIITHBIMH.

2. Jlns curHaiau3anuy O BO3TOPAHUU YCTAHOBJIEHBI 1Ba HE3aBUCHMMO paboTaromux naTdvka. Bepo-
ATHOCTH TOT'O, YTO IIPH BO3TOPaHUM JaTYMK CpabOTaET, /Ul IEPBOTO U BTOPOIO JaTYUKOB COOTBET-
CTBEHHO paBHBI P1 U P2. HaiiTu BeposiTHOCTH TOTO, UTO MpU MOKape cpaboTaer:

a) XOTs ObI O/IMH JATUYUK;

0) POBHO OJIMH JAaTYUK.

3. BeposiTHOCTB TOTO, 4TO GackeTOONMHMCT MpU OpOCKe MomnasaeT B KOp3uHY, paBHa p. Onpenenutsb
BEPOATHOCTH TOTO, UTO, CesIaB N OPOCKOB, OH M pa3 MOMajeT.

4. BeposITHOCTh MOSABJIEHUSI OpPAaKOBAaHHBIX JETajlei NMPU UX MacCOBOM IPOU3BOJCTBE paBHa p.
Omnpenenuts BEPOSITHOCTH TOTO, UTO B mapTuu u3 N netanei Oyzaer:

a) poBHO 3 OpaKOBaHHBIX JIETaJICH;

0) He Oostee 3-X OpaKOBaHHBIX JETAJICH.

5. B xxunom nome umeeTcs N jgami, BEPOSTHOCTh BKJIIOYEHUS KaKJIO0M M3 HUX B BEUEpHEE BpeMs
paBHa 0,5. HaifTu BepoATHOCTb TOTO, YTO YHCIO OJHOBPEMEHHO BKJIIOUYEHHBIX JaMIl OYyIeT 3aKIro-
YEHO MEXITYy M1 U M.

Homep 3apaua 1 3apaua 2 3agaua 3 3anaua 4 3apaua 5
BapHaHTa n N p: P2 n m p p N n m; m,
1 10 15 0,75 | 0,85 | 7 4 101 0001 | 6000 | 6400 | 3160 | 3280
2 9 15 0,7 0,9 8 3 |02 0001 | 5000 | 6400 | 3200 | 3280

3ananue 18. Pemure cieaylomylo 3aiady o MaTeMaTHYeCKOH CTATHCTHKE

ITo 6 cenbCKOXO3AUCTBEHHBIM NMPEANPUATUSAM UMEIOTCS JaHHbIE O CPEJHECYTOYHOM IpPUBECE MO-
JIOJHSIKA KPYITHOTO POraToro CKOTa M O KOJMYECTBE KOPMOB, 3arOTOBJICHHBIX Ha OJHY (Qypa)kHYIO
rojioBy (cm. Tabauusl 1 u 2).

Tabnuna 1
KonnuecTBo KOPMOB, 3arOTOBIEHHBIX HA OJIHY (ypPakKHYIO TOJIOBY
KpPYIHOT'O pOraToro ckora (X)
Cenbckox03siCTBEHHOE [Mpennocneansist mudpa HOMepa 3a4eTHON KHIKKH
MPEPHUITHS 0 1 2 3 4 5 6 7 8 9
1 142 [180| 146 [174| 170|154 | 166 | 17,8 | 158 16,2
2 180 | 146 | 174 |17,0]| 154 |16,6 | 17,8 | 158 | 16,2 14,2
3 146 | 174 | 170 |154| 16,6 |17,8| 158 | 16,2 | 14,2 18,0
4 17,4 |170| 154 |16,6| 17,8 | 158 | 16,2 | 14,2 | 18,0 14,6
5 170 | 154 | 166 |17,8| 158 |16,2| 14,2 | 18,0 | 14,6 17,4
6 154 166 | 178 [158] 162 | 142 | 180 | 146 | 174 | 170
Tabnuna 2
CpenHecyTOUYHBIN NPUBEC MOJIOJIHSIKA KPYITHOTO pOraToro cKota, Kr (y)
CenbCKOXO03SIHCTBEHHOE [Tocnennsis mudpa HOMepa 3a4eTHONW KHHKKH
NpeAnpuUsaTue 0 1 2 3 4 5 6 7 8 9
1 062 | 064 | 0,70 | 068 | 0,72 | 066 | 0,60 | 0,74 | 0,78 | 0,76
2 0,64 | 0,70 | 064 | 0,72 | 0,66 | 0,60 | 0,74 | 0,78 | 0,76 | 0,62
3 0,70 068 | 0,70 | 0,66 | 0,60 | 0,74 | 0,78 | 0,76 | 0,62 | 0,64
4 0,68 | 0,72 | 0,68 | 0,60 | 0,74 | 0,78 | 0,76 | 0,62 | 0,64 | 0,70
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5 0,72 | 066 | 0,72 0,74 | 0,78 | 0,76 | 0,62 | 0,64 | 0,70

0,68

6 0,66 | 0,60 | 066 | 0,78 | 0,76 | 0,62 | 0,64 | 0,70 | 0,68

0,72

Tpebyercs:

1. IIpousBecTu pacyer mapamMeTpoB ypaBHEHUS MapHON JMHEWHOIN perpeccuu 3aBUCHUMOCTH CpPEJ-
HECYTOYHOI'O IPUBECA MOJIOJHSAKA KPYIIHOI'O POraToro CKOTa OT KOJMYeCTBa KOPMOB, 3arOTOBJICH-

HBIX Ha OAHY (ypa)KHYIO TrOJIOBY.

2. OueHUTh TECHOTY CBSI3U C MOMOUIBbIO KO3 PULIMEHTOB KOppersauuu u nerepmunanuu. Caenaiire

BBIBOJbI.

3. OHGHI/ITB Ka4€CTBO IMOJTYYCHHOI'O YpaBHCHUS C IIOMOIIBIO Cpe,ﬂHefI OIIINOKH alIIpoKCUMaluu.

Ilpumepvt KOHMPOALHBIX 3A0AHUIL 011 RPOBEOEHUA MEKYULe20 KOHMPOA U PYDOesHCHO20

mecmupoeaHun .

BapuanTt 1

1. Koopaunate! Bepuud nupamuasl ABCD: A(l 2,1),B(-1,5,1),C(-1, 2,7),D(1, 5, 9).

a) HAIUIIKWTE YPABHEHUS BEKTOPOB AB AC AD & KOOPAMHATHOM (hOopMe, HaluTe MOLYIHM U Ha-

IMPaBJIAOIINEC KOCUHYCBI 9TUX BEKTOPOB,

0) Haiinure yron mexay Bekropamu AB u AC;
B) HaliauTe Tuiomanp rpanu ABC.

2. Hanumure ypaBHEeHUE MpsAMOil, mpoxosiiei yepe3 Touky M(1, —4) neprneHauKyaspHO BEKTO-

py N = (2, 6). Iloctpoiite 31y mpsimyio.

3. llpssmoyronbHBIE KoOpAUHATH TOUKH A(2, 3). HaiinuTe ee moisipHbIe KOOPIUHATHI.

1 0 3 -3 -2 0
4 Namsimatpuisl A=5 2 7 |uB=| 1 -4 3
0 1 -1 o 2 -1

Haiinure matpuner: a) C=A4 —2B; 6) D= A4'B.

2x—y+32=—
5. Pemure cucremy nuHeiHbIX ypaBHeHUHA § X + 2y —Z =4,  meronom Kpamepa.
3x-3y—-2z=1,
2x+2y—32=0,

6. PemmTe cucreMy JIMHEHHBIX ypaBHEHUH < X — 2y + Z =6,  Mmeronom ["aycca.

2X+Yy+2=2,

Bapmuanr 2

x—3
+2

1. IIpousBoaHas BTOpOro nopsiika GyHKIUA ) = paBHa

2. HeonpeneneHHbIH HHTETpas Ixz InxdX pasen
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COSX

3. Bripaxenue x* + SIBJISICTCSI TIEPBOOOPA3HON (PYHKITUN

4. Unrerpan j23in X COSX dX pasen

T

6
5. UuTerpan '[ c0s3x dX pasen
0

6. [lnomans Gurypsl, OrpaHMIeHHON KpUBOi ) = — , ocbto Ox, mpsimbimu X =1 u X = 2 pasua
X

7.4.2 Tunosble 3aJaHUA 1JIs1 IPOBeEACHHUSA IPOMEKYTOYHOM aTTeCTAIMA

Komnemenuyuu:
OIIK-2 — CrtocoGHOCTh UCIOIb30BaTh 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUILIUH B

HpO(i)GCCHOHEUIBHOﬁ ACATCIbHOCTH, IIPUMCHATE MCTOAbI MAaTCMATHYCCKOI'O aHaJIN3a U MO-
ACITUPOBAHUA, TCOPCTUICCKOI'O N SKCIICPUMCHTAJIBHOI'O HCCIICAOBAHNUA

Bonpocul k 3x3ameny:

Ne n/m Bomnpoc

1 [lonatne maTpunel. Buael matpun. JleMcTBHS HaJ MaTPpULIAMHA

2 [Tonstue onpenenurens. CBOMCTBaA onpeAennTenci. BelunciaeHue onpenenn-
Telen

3 [TonsiTue cucTemMbl TUHEHHBIX alreOpandeckux ypaBHEHH. MeTojabl pere-
HUSI CUCTEM JIMHEWHBIX YPaBHEHUN

4 Bexkropsl. JInHelHbIE Onlepaliny HaJl BEKTOPaMu

3) OcHOBHBIE BUIbl YPABHEHUS MPSIMOM (C YTIOBBIM KO3(PPUIMEHTOM, B OTPE3-
KaX, HOpMaJIbHOE, O0IIET0 BUAA) B MPSIMOYTOJIBHOM CUCTEME KOOPAUHAT U
T€OMETPUYECKHUI CMBICT KOY(P(MUIIMEHTOB ITUX YPABHEHUHN

6 OcHOBHBIE BUJIbl YPABHEHUS TNIOCKOCTH U T€OMETPUUECKUIN CMBICT KOdhu-
LIMEHTOB 3TUX YPABHEHUI

7 VYros Mexay AByMs IPSIMBIMH. Y CIIOBUS NTAPAIUIEIBHOCTH U NIEPIEHINKY-
JSIPHOCTHU JBYX INPSIMBIX B IPOCTPAHCTBE. B3anMHOE pacnoioxkeHue npsamMon
Y TUIOCKOCTH B MPOCTPaHCTBE. PaccTossHUE OT TOYKH 10 MPSMOM B TPOCTPaH-
CTBE

8 OCHOBHBI€ TUIIBI KPUBBIX BTOPOTO MOPSIKA

9 [Tonsitue pyHKUIMU, €€ OCHOBHBIE CBOMCTBA. OCHOBHBIE 3JIEMEHTApPHbIE
byHKIIUU

10 [Tpenen Gynkuuu, npeaen nocieaoareabHOCTH. OCHOBHBIE TEOPEMBI O Mpe-
nenax. JIBa 3aMedaTenbHbIX Ipenesna

11 Omnpenenenue MPOU3BOIHOM, €€ reomeTprueckuii cmbici. [IpaBmna mudde-
peHumpoBanusi. Tabnuia nponu3BOIHBIX

12 [TpunoxeHue mpou3BOIHOM ISl UCCAEAOBaHUS (PYHKIIMK: TTOHSITHE IKCTpE-
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MyMa, HEOOXOJJUMOE YCIIOBUE IKCTPEMYMa, EPBOE U BTOPOE TOCTATOUHOE
YCIJIOBUE SKCTpEMyMa, HauboJblIee U HaUMEHbIIIee 3HaUeHNe (PYHKIIUU Ha
OTpe3Ke, I0CTATOYHOE YCIOBUE BBIMYKIOCTU (DYHKIIMHU, HEOOXOIUMOE U JTOC-
TaTOYHOE yCJIOBUE nepernda, acuMnToTsl rpaduka pyHkuun. Cxema uccie-
JIOBaHUS JUIsl MOCTpOeHUs rpaduka QyHKIUU

13

Omnpenenenue nepBooOpazHoi. HeompemeneHHbI WHTETpaj, €ro OCHOBHBIC
cBoiicTBa. TabynIa OCHOBHBIX HEONPEIEIECHHBIX MHTErpajioB. MeToabl WH-
TErpUPOBAHUSA: TIOJBEACHHE MO 3HaK AuQdepeHinana, NoJCTaHOBKa, HHTET-
PUPOBAHME IO YACTSIM, HHTETPUPOBAHUE PALIMOHAIBHBIX IPOOEH, HHTETPUPO-
BaHUE TPUTOHOMETPUUECKUX (QDYHKITUH

14

OnpeneneHHplil  UMHTErpan, OCHOBHbIE cBoiicTBa. ®opmyna HeroToHa-
JleitOHMIIa, MpaBUJia UHTETPUPOBAHUS, T€OMETPUUECKOE MPUIIOKEHHUE OIpe-
JICJICHHOTO UHTETrpasia

15

JuddepenunanbHble ypaBHEHHUS NIEPBOTO MOPs/IKA. Y PaBHEHHUS C pa3elisiio-
muMHcs nepeMeHHbIMU. OnHopojaHble nud@epeHuanbHble YpaBHEHUS U
YPaBHEHUS, CBOJIAIIMECS K OJHOPOAHBIM ypaBHEHUsM. JINHEWHOE ypaBHEHME
1-ro nopsinka. YpaBHeHue bepHyinu. YpaBHeHue B MOJHBIX auddepeHnna-
nax. 3agada Komm

16

JIuneiinple oTHOPOAHBIE TP PEepeHIInaNTbHbIE YPAaBHEHUS 2-TO TIOPSAIKA C TO-
CTOSIHHBIMU KO3(hPUIIMeHTaMu

17

[lonsiTue 4YMCIOBOTO paga, CXOAUMOCTH YHUCJIOBOI'O psaa, CBOMCTBA CXOO1-
IMUXCA pAIdOB. HCO6XOIIHMLIﬁ IMPHU3HAK CXOAUMOCTH. 3HaAKOMNOJI0KUTEIILHBIC
YU CJIOBBIC PAIBI. HOCT&TO‘-IHBIG IMPU3HAKN CXOAUMOCTHU

18

3Hakouepeayomnpecs: nucioBbie psnbl. [IpusHak Jleitoauia. 3nakonepeMeH-
HBbIE YMCIIOBBIC PsAbl. JIOCTaTOUHBINA MPU3HAK CXOAUMOCTH. AOCONIOTHAs U
YCJIIOBHAsl CXOAUMOCTb

19

Crenennble psaabl. [loHsiTHE 00/1ACTH CXOIMMOCTH, PAIUYC U UHTEPBAI CXO-
nuMocTh. CBOMCTBA CTENEHHBIX psiaoB. Psn Makiopena. Pasnoxenue B psan
MakJiopeHa npocterimux GyHKIun

20

DneMeHThl KOMOMHATOPHUKHU: 3a]a4H, IPUBOAAIINE K IIOHATHAM «pa3Meliie-
HUS», «IIEPECTAHOBKW», «coueTaHus». Kiaccuueckoe onpeeneHrue BeposT-
HocTHU. CTaTUCTUUYECKOE OIpe/ieSICHE BEpOSITHOCTU. [ 'eoMeTprieckoe omnpe-
JICJICHUE BEPOSITHOCTH

21

Anrebpa coObrtuii. CBolicTBa onepaiuii HaJ, coOObITUsIMU. DOpMyIIa MOTHON
BeposiTHOCTH. Popmyia balieca

22

HOBTOpHBIC HUCIIBITaHUA

23

JlucKkpeTHbIe CilydaiiHbIe BEJIMYUHBI. YHUCIIOBBIE XapaKTEPUCTUKU JUCKPET-
HBIX CIIy4alHbIX BEIUYHUH. 3aKOHBI pACIPECICHUs TUCKPETHBIX CIIyYalHbIX
BEJIMYUH

24

HenpepsiBHBIE ciTyyaliHbI€ BETUYMHBL. UNCI0BBIE XapaKTEPUCTUKH HEIpe-
PBIBHBIX CIIyYalHBIX BEIMYUH. 3AKOHBI pACIPEICIICHHUS] HEMTPEPHIBHBIX CITY-
YaHBIX BEJIMYMH

25

Omnpenenenne reHepaIbHON COBOKYITHOCTH, BRIOOpKA. Penpe3enTaTuBHast
BbIOOpKA. CIocOOBI 0TOOpa CTATUCTUYECKOTO MaTepuasa
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26 Onpenenenue BapualmoHHOTo psana. Yacrtora BeiOOpkU. OTHOCUTENbHAS Yac-
TOTa, HAKOTIJICHHAs YaCTOTa

27 ITocTpoenue rpadgukoB no BeIOOpKE. [ mcTOrpamMma, MoJIMroH, KyMyJIsiTa

28 Bri6opouHoe cpenHee, BHIOOpOUHAs TUCTIEPCHsi, UCIIPABICHHAS TUCTIEPCHs,
Mojia, Meauana. GopMyIibl 1J1s1 UX BBIYHACICHUN

29 Toueunsle ornenku. IHTepBaIbHbIE OIICHKH, TOBEPUTEIbHBIE 00JIaCTH

30 Craructrueckas runote3a. OCHOBHBIC THUITHI THITOTE3
31 OMnupuyeckuit kodgduiment koppensauuu. CBoiicTBa K03 UIIMEHTA KOp-
pensiuu

Ilpakmuueckue 3a0anus 0,11 RPOGEOEHUs IKIAMEHA:

1. Haittu mpou3BOIHYIO0 (PYyHKIINH:
a) f(x) = cos(2x*-3)
6) f(x) = sinx-3/x?

B) y = ctg(x’)
3x
x? +5

nNy=

2. Haittu nntepBainst MorotorHocTH GyHKimn f(X) = x3-9x°+15x
3. Haiitu Touku sxcrpemyma byrkimn f(X) = 2x3-21x*+24x+8

4. Haittu Touku nepern6a dynxmmn f(x) = 2x*-8x3+2x+11

5. Beruucnuth MHTETpasbl:

a) Jctgxdx

6) Jcos>x-sinxdx

B) J(3x-1)sinxdx

4
6. Berurcnuth onpeeeHHbIA HHTETPal I (1 +]/x —3x+1)dx
X
2

7. Haiitu mmomaas GUrypel, OrpaHUueHHOMN JIMHUSIMHU:

a) y = X°-2X+3, 0CSIMH KOOD/IMHAT, X =2

0)y=+x+1,x=0,x=2,y=0

8. Haittn mmmny Bektopa 2a- 3b, ecu a{1;-2;3}, b{-1;0;5}.

9. HaiiTi KocHHYC yTJia MEX]Ty BEKTOpaMHu au AB,ecnn 5{3;-2;1}, A(0;-4;1), B(-2;2;5).

10. CocTaBUTh ypaBHEHUE OKPYKHOCTH C IIEHTPOM (2;-3), mpoxopsiieit uepe3 Touky (5;1).
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11. CocTaBuTh ypaBHEHUE NPSIMON, TPOXOASILIEH yepe3 TOUKy A(4;-5), napajsiesnbHo npsi-
Mo 4y- 20x+8 = 0.

12. ITpu xakoM A BekTophl {4;- A;6} u {2;7;3} komnuHeapHbl? OpTOroHaIbHBI?

13. Haiitu oOmiee ypaBHenue BoicoThl AABC, mpoBe1eHHOM U3 TOUKU A, €CJIM U3BECTHO:
A(-2;1), B(6;0), C(4;3).

14. Haiitu oOmee ypaBHeHue menuanbl AABC, mpoBeeHHOM U3 TOYKH A, €CIU U3BECTHO:
A(2:-1), B(0:4), C(1;3).

15. Haiftu xoopaunatsl Touku D, eciin u3BecTHO, 4TO AD = AB + AC, AB ={-2;31},
AC ={4;0;3}, A(5;-1,0).

16. Haniucates ypaBHeHHE NPSIMOM, poxoasiieit uepe3 Touky A(5;8), nepneHaAnKyIsIpHO
npsamoit Sy+2x-1 =0.

17. CocTaBUTh KAHOHUYECKOE YpaBHEHHUE TUIIEPOOITBI C IGHTPOM B Hadaljie KOOPJIMHAT, Y
KOTOPOU JeMCTBUTENbHAS TTOJIyOCh TOPU30HTAIbHA U PaBHA 5, MHUMas TIOJIyOCh paBHa 3.
Haiitu xoopuHatsl (POKYCOB.

18. HaiiTi KoOpaMHATHI BepInH 1 HOKycoB dumtmmca 25x°+4y* = 100.

19. CocTaBuTh KAHOHMYECKOE YPABHEHHUE AJUIMIICA C IICHTPOM B Hayajae KOOPJAUHAT, Y KO-
TOpOro OOJIbIIas IMOJYyOCh BEPTUKAIBHA M paBHA 6, Masas IoJyoch paBHa 3. Halitu koop-
TUHATHI (DOKYCOB.

—

20. Haiitu ckanspHOe IPOU3BEICHUE BEKTOPOB a U b-c, ecru 5{5;-1;0}, 5{-2;2;2},
c{4;-6;1}.

1 3 2 -1
3 4 5 -2
21. Beruuciute onpeaeanuTeslb MaTpULbl A4 = 1 3 1
3 -3 4 -1
21 -1 4
1 1 -4 11
22. Haiitu padr MaTpuIbl 4 =
P pHl 5 2 1 1
2 0 6 -14
3 -1 1
23. Haiitu matpuily, oopaTHyto gfaHHo 4={1 0 -1
2 -1 0
3%, +2x; =1

24. Pemmre cucTeMy ypaBHEHHH < 2X, — X, =1
X +2X, + %X, =1
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25. Beluncnure onpeneanTeab MaTpHLIbL:

a) ATB-2A
2 11 2 -1 2
6) B"A+A"B,rae 4=|0 3 1|,B=|5 -3 3
110 1 0 -2

26. Jns pa3pyiieHnss MOCTa JOCTaTOYHO OJHOTO monaganusa. Ha moct copocumu 3 60MOBI,
BEPOATHOCTH Nonaganus kotopsix 0,5; 0,6; 0,9 coorBeTcTBeHHO. KakoBa BeposITHOCTh TO-
ro, YTO MOCT OyeT pa3pyIieH.

27. Ilpu mepenaye 3aKOAMPOBAHHOIO COOOIICHMS] BEPOSITHOCTh OIIMOKM OJHOTO 3HAKa
paBHa 0,03. HaiiTu BepossiTHOCTB TOT0, 4TO cooOiieHue u3 200 3HaKOB COJIEPIKUT OIIHOKY.

28. bportiieHbl 3 urpainbHble KOCTH. HaillTh BEpOATHOCTH TOTO, YTO CyMMa BBINABIIUX OY-
KOB OKa)KeTCA: a) paBHOU 12; 6) MeHbIlIe WK paBHOU 12.

29. Ha c6opky nmoctynaroT aeraiu ¢ 3 ctankos. [lepBsiif cranok gaet 0,7% Opaxa; BTopoii
— 0,5%; tpetuii — 0,1%. C mepBoro cranka moctymaet 2000 meraneii; co Broporo — 1500;
¢ Tpetbero — 1000. Yemy paBHa BEpOATHOCTH TOTO, YTO HAy/Iady B35ATas AE€Talb IPOU3BE-
JIeHa TEePBBIM CTAHKOM, €CITH OHA OpaKkoBaHHasl.

30. B ypue 7 6enbix u 8 kpacHbIX IapoB. Haygauy BeiHMMaroT 2 mapa. Haittu Beposit-
HOCTh TOTO, YTO: a) IIaphl OJTHOTO 1[BETA; 0) pa3HOTO IIBETA.

31. B konone 36 kapt. Hayran BeiHuMarot 3 kaptel. HaliTi BEpOSTHOCTH TOTO, YTO BBIHY-
TBIM OKQXETCs XOTsI ObI OJIMH KOPOJIb.

32. B kyuy cioxeHbl si0;10ku ¢ 4 s070HB. Yposkail nepBoi si0;10HU coctaBisier 60 Kr,
BTOpOi — 20 kT, TpeTbeil — 30 kr, ueTBepToil — 50 Kr. J{ossi YepBUBBIX SI0JIOK AJI1 IEPBOM
s65oHu coctasisier 0,2; nis Bropoit - 0,1; Tperbeit — 0,4; uerBeproit — 0,5. Haiitu Bepo-
ATHOCTb TOT'0, YTO CIIy4aillHbIM 00pa30M B35TOE SI0JIOKO U3 KYyUH OKa)KETCSl YEPBUBBIM.

33. Cnmaercs 400 xBapTUpHBIA 10M. BeposaTHOCTH TOTO, 4TO OyayT OOHAPYKEHBI HETOAC-
ku — 0,15. Haiftu BeposiTHOCTb TOT0, 4TO OyAyT OOHApPYKEHBI HEJIOACIKN HE OoJiee, YeM B
46 xBapTHpax.

34. VcnibiTanne 3aKkitodaeTcss B OpocaHuU JABYX WUTPAbHBIX KOocTei. HailT BepOSTHOCTH
TOT0, YTO B 6 HE3aBUCUMBIX UCIIBITAHUSAX POBHO 3 pa3a BHINAAET MO 2 €UHUIIBL.

35. VI3 Tabnuipl caydyalHbIX YUCENT OTOMPAIOT YMciia, Aelsaimecs Ha 4 10 TeX Mmop, MoKa

He Habepercs 1065 takux ymcen. HailTu BeposSITHOCTH TOTO, YTO MOTpedyeTcst TabyuIia,
coaepxamasg 3000 yucen.

31



36. Iludp 3amka coctout u3 3 uudp. KakoBa BEeposSATHOCTH OTKPBHITH HIH(P C MEPBOTO
pa3a, HaOpaB MPaBIIbHYI KOMOHHAIIHIO.

37. X ~N(3,4). Kakoe pacnpenenenrue UMeeT BeIuunHa y = 2 — 3X.
38. X ~N(1,2), ¥ ~ N(2,3). Kakoe pacnpenencHue nmeeT BeananHa Z = X + 3.

39. B nosioBuHE HAOIIOACHUH CllydaiiHas Beln4rHa OblUla paBHa 2, B APYroil MOJOBUHE —
4. Haiitu M(x) u D(X).

40. CnyyaitHas BeIMYMHA X 3aJ[aHa PSAOM pacrpeaeseHus

Xi -2 1 4
Pi 0,4 P, 0,1
Haiitu p,, M(x), D(x).

41. Yemy paBubsl M(x) u D(x), yactora nonaganust B unrepsan (0,4; 0,8) ciyqaitHoii Be-
JIMYUHBI, U3BJICUECHHON U3 oTpe3ka [0; 2].

42. X ~N(2,1). Uemy paBHa BepOSTHOCTH MONaaaHus X B uHTepBan [-1;1].

18. TLtoTHOCTH pactpeneacHus ciydaiHoi BeauarHbl X TakoBbl: f(X) =0 mpu x < -2 U X >
2x -1

4uf(x)= S5 mnpux usorpeska [-2;4]. Haittu M(X) u D(X).

43. TlocTpouTh MHOTOYTOJILHUK PaclpeelieHUs] CIIy4ailHOM BEIMYUHBI C MapaMeTpamMu N
=5up=0,7.

44, NnTepBan Mexy aBToOycamu 8 muH. YenmoBek ket aBTodyc. Bpems oxuganus ume-
€T paBHOMEpHOE pacmpeneneHue. HalTu: a) CpenHIO MPOIOKUTEILHOCT BPEMEHU
OXKHIaHUusl aBTOOyCa; 0) CpeIHE KBAIPAaTUUECKOE OTKIOHECHHE.

45. HaiiTu ucnipaBieHHYIO JUCIEPCUIO MO 3aKOHY pacnpeieNieHus: BHIOOPKH
xj | 1250 | 1270 | 1280
m;| 2 5 3

46. Berauciuth K03 GHUIMEHT KOPPEISAIMHA MEXKIY BECOM U POCTOM 4" yUaIuxcst 10 BbI-
Oopke.

Poct, x | 164|170 | 172 | 1/8
Bec,y |62 [65 |69 |72

47. IlocTpoiite TabIMIly CTAaTUCTUYECKOTO pacupeaesienus Boioopku -4, 1, 0, 3, -4, 3, 0, 5.
Haiitu BeIOOpOYHOE cpeHee, BHIOOPOUHYIO TUCTIEPCHIO, MEUaHY .

48. TlocTpoiiTe TUCTOrpamMMy, OJIUTOH, KyMYJIATY IO TabJuIe.
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Pocrt 160-164 | 164-168 | 168-172 |172-176 176-180
Uucio yuamnuxcs | 22 30 28 14 6

49. JlaHHBIE O PUOBLIN, MTOJIYYEHHBIE B TCUEHHE 5 MECSIIEB, OKA3AJIUCh CIEAYIOIUMU:
MeCsILL MapT | Mail | MIOHB | UIOJIb | ABIyCT
npudsuts | 980 | 1004 | 1015 | 1030 | 1058

C IMOMOIIbIO METO/Jd HAUMCHBIINX KBAAPATOB HOCTpOP'ITC I10 5TUM TOYKaM IIPsAMYIO.

50. Ha nexoropom mosie umerotrcst 60 ygactkoB 3emin: 40 3acesyii OJJHUM COPTOM IIIIe-
Hubl, 20 — npyrum. Ha nepBeix 40 yyacTkax moayduian ypoxkail B cpegaeM 70 1/ra ¢ ot-
KioHeHueM 3,2 11/ra; Ha apyrux 20 ydacTtkax — 78 1/ra ¢ oTkiIoHeHueM 3,5 1/ra. byaer au

CpeHUI yposkail BTOPBIX Y4aCTKOB MPEBOCXOUTH CPEHUMN yposkail nepBbiX. [IpuHsaTh o
=0,05.

7.5 Meroauyeckue MaTepuaJibl, ONpeae/solue Npoueaypbl OeHUBAHUSA 3HA-
HHU, YMEHHH, HABBIKOB, XapPaKTEePU3YIUMX ITAIbI ()OPMUPOBAHUS KOMIIETEHIM I

KOHTpOJIB OCBOCHHMA AMCHUIIIIMHBI WM OLICHKA 3HAHUU o6yqa}onmxc;l N 5K3aMCHC
IIPOU3BOAUTCA B COOTBCTCTBUHU C IlonmoxxeHueM o IMPOBCACHUH TCKYIICI'O KOHTPOJIA YCIIC-
BacMOCTH H HpOMG}I(YTO‘lHOﬁ aTTcCTalnu o6yqa101unxc;1 I10 O6p&30BaTGJIBHBIM Imporpam-
MaM BBICHICTO 06p330BaHI/ISI.

TecToBBIC 3a1aHUSA

Kpumepuu oyenku 3nanuii odyuarouuxca npu npoeeoeHuu mecmuposanus
OI1icHKa «Om.iuY4HO0» BHICTABIISACTCS MPHU YCIOBUU MPABUILHOIO OTBETa O0ydaromie-

rocsi He MeHee yeM 85 % TEeCTOBBIX 3aJaHMI;

O11eHKa «X0pout0» BBHICTABIISICTCS MPU YCIOBUU MPABUILHOTO OTBETa 00YYarOIIero-
csa He MeHee yeM 70 % TecTOBBIX 3aJIaHMIA;

O1eHKa «)y006/1emeopumesibHOy BBHICTABISETCS MPU YCIOBUU MPABUIIBHOTO OTBETA
oOyuatomierocss He MeHee 51 % TeCTOBBIX 3aaHuUM;

O1ueHKa «Hey0o0semeopumesibH0» BHICTABISETCS MPU YCIOBUU MPABUIBHOTO OT-
BeTa oOyyaromierocsi MmeHee yeM Ha 50 % TeCcTOBBIX 3a/IaHUiA.

IIpakTH4yeckoe KOHTPOJIbHOE 3a/1aHUe (KOHTPOJIbHAs padoTa)

Kpumepuu ouenku 3nanuil odyuarowiecoca npu HANUCAHUU NPAKMUYECKO20
KOHMPObHO20 3a0anus (KOHmMpPOJIbHOU padomot).

OueHka «omauuHo» — BBICTABISIETCSA CTYJIEHTY, TOKa3aBUIEMY BCECTOPOHHHUE, CHUC-
TEMaTU3WPOBAHHBIE, MIyOOKHE 3HAHHS BOIPOCOB MPAKTUUYECKOIO KOHTPOJIBHOTO 3aJlaHUs
Y YMEHHE YBEPEHHO NPUMEHATh UX HA MPAKTUKE MPU PEIICHUH KOHKPETHBIX 3aJ]1ay, CBO-
00J1HOE 1 MPABWJILHOE OOOCHOBAHUE MPUHSTHIX PEIICHU.
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OueHka «xopouwi0» — BBICTaBISETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET Marepual,
IPaAMOTHO M MO CYIIECTBY M3JaracT €ro, yMeeT IPUMEHATH I0Jy4YCHHbIE 3HAaHUS Ha MpPaK-
THKE, HO JOIIyCKAaeT B OTBETE WJIM B PEIICHUM 3a]1a4 HEKOTOPBIE HETOYHOCTH, KOTOPBIE
MOKET YCTPAHUTH C IIOMOIIBIO JOIIOIHUTEIBHBIX BOIIPOCOB MPENOAABATES.

O1neHka «yodoenemeopumenpbHo» — BBICTABIAECTCA CTYJEHTY, MOKa3aBlleMy (par-
MEHTapPHBIN, Pa3pO3HEHHBIN XapaKTep 3HAHUM, HEJOCTATOYHO MPaBHIbHbBIE (DOPMYITHPOB-
K1 0a30BBbIX MOHSATHHA, HAPYLICHUS JIOTMYECKOM MOCIEI0BATEIbHOCTH B U3JI0KEHUHU TPO-
IPaMMHOI0 MaTepualla, HO IPY 3TOM OH BJIaJI€€T OCHOBHBIMH ITOHATUSMH BBIHOCHMBIX Ha
IPAKTHYECKOE KOHTPOJIBHOE 3aJjaHie TeM, HEOOXOUMBIMHU IS JAJIbHEHNIIEr0 00yYeHUs U
MO’KET MPUMEHSTh MOJYUYEHHbIE 3HaHUS 110 00pa3lly B CTaHJAPTHOM CUTYyalHH.

OueHka «Heyooes1emeopumenvbHo» — BbICTABISIETCS CTYIEHTY, KOTOPbIA HE 3HAET
OOJIBIIEH YacCTH OCHOBHOI'O COJAEPKaHUS BBIHOCUMBIX Ha MPAKTHYECKOE KOHTPOJIbHOE 3a-
JaHh€ BOIPOCOB TEM AMCLUMIUIMHBI, TOMYCKAeT IpyOble OomMOKU B (HOPMYIUPOBKAX OC-
HOBHBIX IIOHATUN U HE YMEET UCIIOIb30BaTh IMOJYYCHHBIC 3HAHUS IIPU PEIICHUN TUIIOBBIX
IIPAKTUYECKUX 3a/1a4.

DK3aMeH
Kpumepuu oyenusanusn yxzamena:

O1eHKa «omauyHo» BBICTABISETCS 00ydaroleMycs, TOKa3aBlIeMy BCECTOPOHHUE,
CUCTEMAaTHU3UpPOBaHHbIC, TTyOOKHE 3HAaHMUS BOIPOCOB SK3aMEHAIIMOHHOrO Ouiera M yme-
HUE YBEPEHHO MPUMEHATh UX HA MPAKTHKE MPHU PEIICHUH KOHKPETHBIX 3a]a4, CBOOOIHOE
U TIPaBUJIbHOE 0OOCHOBAHNE MPUHSATHIX PEILICHUH.

O1eHka «xopouto» BBHICTABISIETCS] 00yYarOIIEeMycsi, €CJIM OH TBEPAO 3HAET MaTepu-
aJ, TPaMOTHO U MO CYIIECTBY M3Jaraer €ro, yMeeT NPUMEHATh MOJyYEeHHbIC 3HAHMS Ha
MpPaKTUKe, HO JOIMYCKAET B OTBETE WJIM B PEIICHHUM 337a4 HEKOTOPbI€ HETOYHOCTHU, KOTO-
pBI€ MOXET YCTPAHUTh C TOMOLIBIO TOTIOJHUTEIBHBIX BOIPOCOB MIPEMO1aBATENS.

OueHka «yodoenemeopumenpHo» BBICTABIAETCS OOydarOLEMYCs, IOKA3aBIIEMY
(bparMeHTapHbIi, pa3pO3HEHHBIN XapaKTep 3HAHWUW, HEJOCTATOYHO MpaBUJIbHBIE (HOpPMY-
JUPOBKU 0A30BBIX MOHATHI, HAPYIIEHUS JJOTUYECKON MOCIEA0BATENIbHOCTU B U3JI0KEHUU
IIPOrpaMMHOr0 MaTepHualia, HO IIPH 3TOM OH BJIa/IEET OCHOBHBIMU MOHATUSMU BBIHOCUMBIX
Ha 9K3aMEH, HEOOXOAUMBIMU ISl AaJIbHEHIIET0 O0OyUYEHUsI U MOYKET MPUMEHSTh MOJIy4eH-
HBIE 3HAHUA 10 00pa3ily B CTAHJAPTHOM CUTYyaIlUH.

O1eHka «HeyooenemeopumenbHoy BBHICTABISETCS 00ydaroleMycsi, KOTOPBIA He
3HaeT OOJbIIeH YacTH OCHOBHOTO COJEpXKaHHUS BBIHOCHUMBIX Ha SK3aMEH BOIIPOCOB TEM
JUCLMIUTMHBI, T0MyCKaeT rpyobie omuOku B (HOPMYIMPOBKAX OCHOBHBIX MOHSATHUH U HE
YMEET UCIOJIb30BATh MOJYUYECHHBIE 3HAHUS IIPU PELLICHUH TUITOBBIX MPAKTHYECKHX 3a]1a4.
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8 IlepeyeHb OCHOBHOI 1 I0NIOJHUTEIbHOH YueOHOM JTUTEePaTypPbl, HE0OX0AMMOIi 115
OCBOCHUS JUCHUIIMHBI

8.1 OcHoBHasl yyeOHas JJUTEpPaTYypa

KoimuecTBo
Hcnoan3yercs npu
N HaumenoBanue usyuenuu pazae- | Kype IGEMILIHPOB
n/m OB B OHOJIHOTe-
Ke
1 |boromonor H.B., Maremaruka [Tekct]: yueOHHK /
H.B.boromosnos, II.U.Camoinenko, M., IOpaiir, Bce paznensi 1 50
2012. - 396¢.
2 |lIunayeB B.C. Bricias matemaTtuka: Y4eOHHK. /
B.C. llunaues - 9-e u3n., crep. - M.: Beicmas mko- Bce pa3nensl 1 48
ma, 2008. - 479 c.
3 |Marematuka (OBC ibooks) [Dnexkrponnslii pecypc]:
ebnoe mocoodwme. / [Tox pen. JI.H. XKypbenko, I'.A. "
I}quHKOHOBOfI - M.: Uudpa-M, 2009. - 396 c.- Pexxum Bce paznensr 1 DIEKTPOHHIH
nocryma: https://ibooks.ru/products/22198 (nata 06- peeype
pamienus: 01.09.2020)
4 |XKonynesa B.B. Maremartuka. B 2-x u. Yacts 1
[2nexTponHbIl pecypc]: yuebHoe mocodue ist CTy-
nentoB I kypca. / B.B. XKonyzaesa - SIpocnasib: DeKTPOHHBI
®I'0OVY BO Spocnasckas [[CXA, 2019. - 58 c. - Bce paznensl 1
https://biblio- peeype
yaragrovuz.jimdofree.com/351eKTpOHHBINR-KaTAIIOT/,
TpeOyeTcs aBTOpU3aIus
5 |XKonynesa B.B. Maremaruka. B 2-x 4. Yacts 2
[DnekTpoHHBIH pecypc]: yueOHoe mocodue s CTy-
nentoB [ kypca. / B.B. XKonynesa - SIpocnasib: DeKTpOHHbI
®I'OY BO Spocnasckas 'CXA, 2019. - 105 c. - Bce paznensl 1
https://biblio- peeype
yaragrovuz.jimdofree.com/>nexkTpoHHbIi-KkaTanor/,
TpedyeTcs aBTopu3aIus
8.2 JlomostHUTEJIbHAA Y4eOHas1 JIuTepaTypa
KouauvecTBo
Hcnoan3dyercs npu
N HaunmeHnoBanue usydyenuu pasae- | Kypce JIGEMILIEPOB
n/m OB B OubJIMOTe-
Ke
1 |Munopckuit B.I1. CoopHuK 3a1a4 10 BBICIIEH Ma-
temartuke. / B.Il. Munopckuit - 14-e uzn., ucnpas. - Bce paznensl 1 44
M.: U3n-Bo ®u3uko-mar. aut., 2004. - 336¢.
2 |Kynpssues B.A. Kpatkuii kypc BbICIIei MaTeMaTH-
ku: YueOHoe mocobue s By30B. / B.A. Kyapss- Bee pasensl 1 104

ues, b.I1. [lemunoBuy - 7-e usn., ucrnp. - M.: Hayka,
1989. - 656¢.
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KoimnuectBo
Hcnoas3dyercst npu

Ne HauMenoBanue M3VUYEHHUH pa3jae Kypc IKIEMILIHPOB
n/n M p yp B OuOJHnoTe-
JIOB
Ke

3 |3unoBbeB K.A. 1 1p. «DN1€MEHTHI JIMHEWHON U BEK-
TOPHOH anreOpbl: 3aiaHus [UIg ay TUTOPHBIX 3aHs-
TUH U CaMOCT. pabOThI CTYZEHTOB UHKEHEPHOI'O U
HKOHOMHYECKOTO (DaKyJIbTETOBY» IS CTYACHTOB, Bce paznensl 1 84
o0yyaroImuxcs Mo HalpaBJICHUIO «ATPOUHKEHE-
pusi»/ K.A. 3unoBbeB u ap. — Spocnasis: SApocnas-
ckas I'CXA, 2000. — 38 c.

Joctyn oOydaromuxcs K 3JIeKTpoHHbIM pecypcam (OP) oubnuorexkn ®I'bOY BO
Spocnasckas 'CXA ocyniecTBiIsieTcs TOCPEACTBOM 3IIEKTPOHHON MH(POPMAIIMOHHON 00-
pa3oBaTebHOM cpenbl akageMuM W caita mo JjormHy u mnapomo (https://biblio-
yaragrovuz.jimdo.com/3JIeKTpOHHBIN-KaTaJIoT).

9 IlepeyeHb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « UHTEepHET»

9.1 IlepevyeHb 3TEKTPOHHO-OMOJTHOTEYHBIX CHCTEM

Ne
u/n HaunMmeHoBaHue TemaTuka Pexum goctyna
DIIEKTPOHHO-OMOIMOTEYHAST CUCTEMA
1. P YuuBepcanpHas | https://e.lanbook.com/

n3aaTeibcTBa «JIaHb»

DIIeKTPOHHO-0MOIMOTEYHAs CUCTEMa

2. YHuBepcallbHas http://rucont.ru/
«PyKOHT»

3. QHGKTP OHHO-OHO/MOTEUHAs CHCTEMA VYHuBepcallbHas http://ibooks.ru/
«iBooks.ru»
DJIEKTPOHHO-0MOIMOTEUHAs CUCTEMa ,

4. «AgriLiby Crenmamm3upoBanHas | http://ebs.rgazu.ru/
Hayunas snektpoHHast 0MbinoTeka T

5. cLIBRARY RU YHuBepcanbHas http://elibrary.ru/

9.2 IlepeyeHb peKOMEHAyeMbIX HHTEPHET-CANTOB 1O AUCIUIINHE

1. MunucrepcTtBo oOpa3oBanusi U Hayku Poccuiickoit deneparum [DNeKTpOHHBIN pe-
cypc]. — Pexxum nocryma:https://minobrnauki.gov.ru/, ceodbomnbrit. — 3ari. ¢ skpaHa. — 3.
pyc.

2. ®enepanbHbiii opTan «Poccutickoe oopazoBanue» [DNeKTpoHHBIN pecypc]. — Pexxum
nocryma:http://www.edu.ru, ceoboaHbIH. — 3ari. ¢ skpaHa. — S3. pyc.

3. UndopmanmonHas cucteMa «EquHoe OKHO AocTyma K 00pa30BaTelbHBIM pecypcamy»
[DnekTponHbIi pecype]. — Pexxum poctyma:http://window.edu.ru, ceodoansiii. — 3ari. ¢
sKpaHa. — 3. pyc.

4. ®eaepalibHBIN IIEHTP UHOOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB [DJIEKTPOHHBIN pe-
cypc]. — Pexxum gocryma:http://fcior.edu.ru, ceobomubiit. — 3ari. ¢ skpaHa. — 3. pyc.

5. MunucrepctBo cenbckoro xossiictBa PO [DnekTpoHHblid pecypc]. — Pexum mocry-

36



javascript:
javascript:
javascript:
javascript:
https://biblio-yaragrovuz.jimdo.com/электронный-каталог
https://biblio-yaragrovuz.jimdo.com/электронный-каталог
https://e.lanbook.com/
https://e.lanbook.com/
https://e.lanbook.com/
http://rucont.ru/
http://rucont.ru/
http://rucont.ru/
http://ibooks.ru/
http://ibooks.ru/
http://ibooks.ru/
http://ebs.rgazu.ru/
http://ebs.rgazu.ru/
http://ebs.rgazu.ru/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
https://minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/

na:http://mex.ru/, ceobomubIA. — 3ari. ¢ skpaHa. — 3. pyc.

6. Hayunas snexrponnas 6ubiamorexka eLIBRARY.RU [DnekTponnsliii pecypc]. — Pexum
nocryma:http://elibrary.ru/, ceobomusif. — 3ari. ¢ skpaHa. — 3. pyc.

7. CenbCKOXO3HUCTBEHHAS DJICKTPOHHAs OMONMOTEeKa 3HAHWM [DIEKTpOHHBIA pecypc|. —
Pexxum nocryna: http://www.cnshb.ru/akdil/, ceobomnsrii. — 3ari. ¢ 3xkpana. — SI3. pyc.

8. LlenTpanmpHas Hay4yHas CeJIbCKOXO3AWCTBEHHass OumbOmmoreka Poccenbxo3akagemMun
[DnekTponHbIi pecypc]. — Pexum gocryma: http://www.cnshb.ru/, cBobomubIit. — 3ari. ¢
3Kpana. — 3. pyc.

9. UnadopmanmonHo-cpaBouHblii moptai. [Ipoekt Poccuiickoit rocymapctBeHHOM OmO-
JMOTEKH JIJISl MOJIOJICKH [ DNeKTpoHHBIN pecypc]. — Pexum moctyma: www.library.ru, cBo-
O0mHBIN. — 3ari. ¢ sKpaHa. — 3. pyc.

10. DnexTpoHHas ANIEKTpOTEXHUUYECKass OuOIHOTeKa| DNEKTPOHHBIN pecypc]. — Pexum
noctyna: http://www.electrolibrary.info/, ceobomusiii. — 3ari. ¢ sxpana. — 3. pyc.

10 MeToanyeckue yKa3aHus 1Jisi 00y4AIOIIUXCA M0 OCBOCHHUIO TUCHMILIMHBI

Bup yueOHbIX 3aHs- Opranuszanus 1eTeJIbHOCTH 00y4aromerocs
THH

N3ydenune xoHCIEKTa JICKIUMA: (PUKCAIUsi OCHOBHBIX IMOJIOXKCHUH,
MOHATHUM, TEPMHUHOB, BBIBOJIOB, (POPMYJ, BBIJCICHUE KIFOYEBBIX
CJIOBA.

Jlexmus B cnydae BO3HUKHOBEHUS 3aTPYJHEHUM MOMNBITATHCA HAUTH OTBET
B PEKOMEHTyEMOH JIUTepaType WUiu B riodanbHoi cetn MHTEepHeT.
Takxke BO3MOXKHO MOJIyYEHHE KOHCYJIbTALIMM IPENOaBaTeNs He-
MOCPEJICTBEHHO B YCTAHOBJIEHHOE PaclHCaHUEM BpeMs, MO0 MH-
JABUYATbHO C IIOMOIIBIO 3JICKTPOHHOU IOYTHL.

PaboTta ¢ KOHCIIEKTOM JIeKLIUi: pa300p METOAMK pacuera dJIeKTpH-
YECKUX U MarHUTHBIX Lenei. Pemenue 3agad no anroputMy. AHa-
JIM3 PELIEHUs TUIOBBIX 33Ja4 Ha MPEAMET MOUCKA ONTHUMAJIbHBIX
pelnIeHnii MpoU3BOJIBLHO 3aJaHHOM 3a1a4uu. PaboTa ¢ AOMOTHUTENb-
HOM JIMTEPATYPOH.

[IpakTrueckoe 3aHs-
THE

[TOAroTOBKA K DK3a- | 0a0d0Ta ¢ KOHCIIEKTaMH JICKIH, OCHOBHOM U JIOTIONHUTEIbHON JIH-
TepaTypou, pecypcamu cetu MutepHeT. KoHCynpTanmuu mo pemnie-

MEHY
HUIO PA3JIMYHBIX THUIIOB dK3aMEHAIMOHHBIX 3aJaHUMN.

11 Ilepeyens MHGOPMALIMOHHBIX TEXHOJIOTHH, MCIIOJIb3yeMbIX IIPH OCYILECTBJICHUH
o0pa3oBaTeJbHOIO MpoLecca Mo JUCHUIIMHE, BKJIYas epevYeHb POrPpaMMHOI0
o0ecnieyeHnst 1 ”HGOPMAILMOHHBIX CIIPABOYHBIX CHCTEM

NudopmarimonHbie TEXHOJIOTHH, HCHOJIb3yEeMbIE€ TMPHU OCYIIECTBIEHUU 00pa3oBa-
TEJIBLHOTO MpolEecca MO AMCIUIUIMHE MO3BOJSIOT: 00ECIEeUnTh B3aUMOJECUCTBHE MEXKITY
YYaCTHHUKaMU 00pa30BaTeIbHOTO MpOIEcca, B TOM YKCIIE€ CHHXPOHHOE U (MJIM) aCUHXPOH-
HOE B3aMMOJIECTBHE NOCpeACcTBOM ceTu «MHTepHeT»; (UKCUpoBaTh X0J 00pa3oBaTelb-
HOT'O MPOIecca, Pe3yJbTaTOB MPOMEKYTOYHOM aTTECTAIlMU 110 JUCHUILUIUHE U PE3yJIbTaTOB
OCBOEHHMsI 00pa30BaTENbHOM MMPOrpaMMbl; OPraHU30BaTh Mpoliecc 00pa30BaHUs TyTEM BH-
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3yalu3anud u3ydaeMor nH(opMaImu mocpecTBOM UCIIOIB30BAHUS MIPE3CHTAINM, yIe0-
HBIX (PUIIBMOB; KOHTPOJIUPOBATH PE3yJIbTaThl OOYUYEHHsS] HA OCHOBE KOMIIBIOTEPHOTO TeC-
TUPOBAHUSI.

mecca

11.1 TlepeyeHb NMPOrpaMMHOIO JIMIEH3HOHHOIO O0eclevYeHUuss y4eOHOro mpo-

Ne

HauMmeHoBaHue

Temaruka

MicrosoftWindows

OnepalnroHHasi CUCTeMa

2. |Microsoft Office (Bximrouaet Word, Excel, PowerPoint)

[TakeT OQpUCHBIX MPUITONKE-
HUU

11.2 Ilepeyens npodeccuoHAIBHBIX 0a3 TaHHBIX 1 MHGPOPMALMOHHBIX CHPa-
BOYHBIX CHCTEM

Ne .
w/n HaumeHnoBanue Temaruka JJIeKTPOHHBIN axpec
http://www.consultant.ru
CnpaBo4HO-TIpaBOBast
1. | cucrema «KoHcynbTaHT- | YHUBEpCcaIbHas JLoCTyI C KOMITBOTEPOB HIICKTPOH-
ittocs HOT'O YUTAJIBHOTO 3aj1a OMOIMOTEKU
SApocnasckoit 'CXA.
NudopmarmonHo- https://www.garant.ru/
5 npaBoBord mnopran «la- VHuBepcanbHas JocTyn ¢ KOMIIBIOTEPOB AJIEKTPOH-
paHT» HOT'0 YUTAJIBHOIO 3a1a ONOINOTEKH
Spocnasckoit 'CXA.
https://polpred.com/
JlokampHas cerb  SpocnaBckoit
baza JTAaHHBIX I'CXA / unauBuyaabHbIH HEOTpa-
3. | Polpred.com O630p | YHuBepcasibHasi | HHWYEHHBIA JOCTYI U3 J000M TOY-
CMHA KM, B KOTOPOM HMMEETCSA AOCTYI K
cetu HTEpHET MO JIOTHHY U Hapo-
JIO.
PedepatuBHas u Hayko- http://webofscience.com
4. | meTpudeckas 0a3a jnaH- | YHuBepcanbHas | Jloctyn ¢ IP-anpeca akagemun.
HbeIX Web of Science
PedeparuBno- https://www.scopus.com/
5 oubnuorpaduueckas u VHusepcansHas Hoctyn c [P-aapeca akanemun.
HayKoMeTpuueckas 0asa
JTAaHHBIX Scopus
https://www.springernature.com/
ba3pl maHHBIX H3OaATENb- Hoctyn ¢ IP-agpeca akagemun.
6. | crBa SpringerNature YHuBepcaibHas
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https://H36.pd/
K npousBeneHusiM, nepemeaimmm B
OOIIIECTBEHHOE JOCTOSIHUE JOCTYII

Hanmmnonansuas JJIEK- CBOOO/IHBIIA.
/. | TpoHHas oubnuoreka | YHuBepcanbHas | K mpousBeneHusM, oXpaHsSeMbIM
(HOb) aBTOPCKHUM IIPABOM JOCTYH C KOM-

MBIOTEPOB DJICKTPOHHOTO YWTaJIh-
HOro 3aja Oubiuoreku Spocnas-
ckort 'CXA.

http://agris.fao.org/agris-

Crienuaausupo- :
8. | baza mauneix AGRIS 1 P search/index.do
BaHHAasA o
JocTtyn cBOOOIHBIN
NudopmarmonHo-
CIIpaBOYHas cucTeMa

Crenmansupo- http://www.cnshb.ru/AKDiL/

9. | «CenpcKoxo03sgiicTBEHHAA o
BaHHAasA HocTtyn cBOOOIHBIN.

AJIEKTpOHHAs OuOIHMoTE-
ka 3HaHui» (CObu3)

12 MaTepuajibHO-TeXHH4YECKOe o0ecrieueHre 00y4eHus 1Mo M CHUIIHHE

[To Bcem Buaam yueOHOM NEATEIBHOCTH B paMKaxX JAUCUUIUIMHBI «MaremMaTuka» uc-
MOJIB3YIOTCSl CHIEIUANIbHBIE TIOMEIICHNS — Y4eOHbIE ayAUTOPUU JUIsl IPOBEICHUS 3aHATUN
JIEKIIMOHHOTO THUIIA, KYPCOBOI'O NMPOEKTUPOBAHUS (BBINOIHEHUS KypCOBBIX padoT), rpym-
NOBBIX U MHJIMBUYaJbHBIX KOHCYJIbTALlUM, TEKYIIET0 KOHTPOJIA U IPOMEXKYTOUHOM aTTe-
CTalllM, a TAK)KE IMOMEIIEHHUS JIJISi CAMOCTOSITEIbHON padOThl M MOMEILEHUS ISl XpaHEHHUSI
U IPO(PHIIAKTUIECKOTO OOCTYKUBAHUS Y4EOHOTO 000pYI0BAHMS.

CrenuanbHble TMOMENICHUS YKOMIUIEKTOBAaHbl CIEUUAIM3UPOBAHHON MeOeIbio
(yueOHas nmocka, yueOHas MeOeb) U TEXHUYECKUMHU CPEICTBAMHU OO0YUYEHHUS, CIYKAUUMU
JUTSl IPEJCTaBIEHUS yueOHOM HH(pOopMalK OOJIBILION ayTMTOPUH.

Jlnst mpoBeieHHs 3aHATUM JIEKIIMOHHOIO THUMA MpeaiaraloTcs HaOophl JEMOHCTpa-
IIUOHHOTO OOOPY/IOBaHUS W Y4EOHO-HATJISIIHBIX MOCOOMH, oOecreunBaroIue TeMaTuye-
CKH€ WJUTFOCTPALIMK, COOTBETCTBYIOIINE paboyueil yueOHOM porpaMme IUCLUIUIAHBI.

12.1 Ilnanupyemble MOMEIEHUA /IJIs1 NMPOBeeHUs] BCeX BUAOB Y4eOHOW Jesi-
TeJIbHOCTH

HaumenoBanue crienuaJIbHbIX IIOMeE- <
. OcHaleHHOCTh CNenraAJbHbIX MOMeIleHn i
HICHUH
VYuebnas ayautopus 1Jis poBeaeHus 3auatuil | Cniermanu3upoBanHas Mebenb — ydeOHast Jocka, y4eo-
JIEKIIMOHHOTO THIIA. Hast MeOellb.
[Tomemienune Ne 129. TexHuueckue cpeacrtsa oOyueHHs, HAOOPHI AEMOHCTpa-
KommgectBo mocagounprx mMect: 152. [IMOHHOTO 00O0pYy/IOBaHUS U Y4eOHO-HAIJISIAHBIX IOCO-
Anpec (MECTOMOIOKEHNE) TTOMEIICHHUS ouii - xommproTep E6300/2Gb/160Gb/AOC - 1 miIT.,
150042, SIpocnaBckas 0011., T. Spocnasnb, Ty- |MyneruMmenua-npoektop BenQ SP920P, akyctudeckas
TaeBCKoe I1occe, 58. cUcTeMa, YCHJIUTENb, TMHAMUKH, TPOSKIIMOHHBIN dKpaH
¢ anektpornpuBoaom ClassicLyra 366*274, mukpodoH.
[Tporpammuoe obecnieuenue: Microsoft Windows, Mi-
crosoft
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HaunmeHoBaHue cnenuajJabHBLIX IOMe-
IeHum

OcHaIEHHOCTh CNeNMAJbHBIX OMeIleHU

VYyeOHast ayIuTOpus AJisl IPOBEACHUS 3aHATHIA
CEMHHAPCKOTO THMA (MPAKTUYECKUX 3aHSATHH,
Ja00paTOPHBIX padOT), TPYNIIOBBIX U WHIUBH-
IyadbHBIX KOHCYJIBTALUN, TEKYIIETO KOHTPOJIS
Y IPOMEXKYTOYHOM aTTECTAIUH.

[Tomemenue Ne 310.

KommuectBo nocazounsrx mect: 30.

Anipec (MECTOIOI0KEHNE) TOMEIICHUS:
150042, SIpocnaBckas 0011., T. Spocnasib, Ty-
TaeBCKoe 1occe, 58.

Cnenuanu3upoBaHHas MeOenb — ydeOHas JOcKa, y4eo-
Hasi MeOeIIb.

TexHudeckue cpeicTsa oOyueHHs, HAOOPHI JEMOHCTpa-
[IMOHHOTO 00OpYIOBaHUS W Y4eOHO-HATJISITHBIX IOCO-
Ol — KOMIIBIOTEP, MOHHUTOP, MYJIbTUMEINA-IIPOCKTOP,

NPOEKIMOHHBI ~ JKpaH,  aKyCTH4ecKas  CHcTema
MicrkolabH600, mmakater — 10 IIT., IIMTOK 3JIEKTPO-
[IUTAHUS.

[Tporpammuoe obecneucuue: Microsoft Windows, Mi-
crosoft Office.

[Tomernenue a1 cCaMOCTOSATEIHLHON pabOTHI.
ITomemenue Ne 109.

KonmnuectBo nmocagouHbix Mect: 12.

Anipec (MECTOIOI0KEHNE) TTOMEIICHHUS:
150052, Apocnasckas 061., T. SIpocnaBib, yi.
E.Konecosoii, 70

Crnernuanu3upoBaHHasi MeOelb — yaeOHass MeOeIb.
TexHuueckue cpencTBa O0ydeHUs] — KOMITBIOTEPHI TIep-
COHaJIbHBIE — 12 IMIT. ¢ JIMIIEH3WOHHBIM MPOrPAMMHBIM
obecrieueHneM, BBIXOJIOM B ceTh «HTEpHET» M JIOKaJb-
HYIO CETh, JIOCTYNIOM K HH(OPMAIMOHHBIM pecypcam,
JIEKTPOHHON MH(POPMAITMOHHO-00Pa30BaTEeILHON Cpe/e
dI'bOY BO Sfpocnasckas 'CXA, k 6a3am AaHHBIX U
WH(OPMAIMOHHO-CIIPABOYHBIM ~ CHCTEMaM; KOHIHIIHO-
Hep — 1 .

[Tporpammuoe obecnieuerure — Microsoft Windows, Mi-
crosoft Office, cnennanu3upoBaHHOE IHIIEH3HOHHOE H
CBOOOIHO pacrpocTpaHsIeMoe MporpaMMHOe obecreue-
HUE, IPEIYCMOTPEHHOE B paboYell mporpaMMe JUCIHII-
JINHEI.

VYyeOHast ayTUTOPUS ISl CAMOCTOSITEITLHOM
paboTHI.

[Tomemenue Ne 318.

KonuyecTBo mocagounbix mect: 12.

Anpec (MECTOMOIOKEHNE) TOMEIICHHUS
150042, SAApocnasckas 001., r. SApocnasns, Ty-
TaeBCKoe mocce, 58.

CrienmanusupoBaHHas Mebesb — yueOHast MeOelb.
TexHUYeCKHEe CpeacTBa OOYYECHUST — KOMIBIOTEPHI TIep-
COHaNbHBIE — 12 MIT. ¢ JHUIIEH3UOHHBIM MPOTPAMMHBIM
o0ecrieuyeHreM, BBIXOJIOM B ceThb «HTepHEeT» U JTOKaIb-
HYIO CETbh, JOCTYNOM K HMH(OPMAIMOHHBIM pecypcam,
AIIEKTPOHHON MH(OPMAITMOHHO-00pa30BaTEIHHOM Cpejie
®I'bOY BO fpocnasckas 'CXA, x 6a3zaM JaHHBIX U
WHPOPMAIIMOHHO-CIIPABOYHBIM ~ CHCTEMaM,  KOIHUp-
npunaTtep — 1 mT.; konguuonep — 1 mr.

[Tporpammuoe obecnieucrure — Microsoft Windows, Mi-
crosoft Office, cneuunanu3upoBaHHOE JHIECH3UOHHOE U
CBOOOJTHO pacIpoCTpaHsieMoe MPOrpaMMHOE obecriede-
HUE, IPeyCMOTPEHHOE B paboyel mporpaMMe JUCIHI-
JIUHBI

VY4eOHast ayTUuTOPUS ISl CAMOCTOSITEITLHOM
paboTHI.

[Tomemenue Ne 341.

KomnnuecTBo mmocamouHsIX MecT: 6.

Anpec (MECTONOJIOXKEHNE) TTOMEILICHHS:
150042, SApocnasckas 001., r. Spocnasns, Ty-
TaeBCKoe mocce, 58.

Creunanu3upoBaHHas Mebens — yueOHas MeOerb.
TexHHYECKHE Ccpe/icTBa O0yUEHUSI — KOMITBIOTEPHI TIep-
COHANbHBIE — 6 MIT. C JIMIIEH3UOHHBIM MPOTPAMMHBEIM
obecrieueHneM, BBIXOJOM B ceTh «HTEpHET» U JIOKATh-
HYIO C€Th, JOCTYIIOM K HH(OPMAIIMOHHBIM pecypcam,
AIIEKTPOHHON MH(OPMAITMOHHO-00Pa30BaTEIHHOM Cpejie
®I'bOY BO fpocnasckas 'CXA, x 6a3aM JaHHBIX U
WH(OPMAIMOHHO-CIIPABOYHBIM ~ CHCTEMaM,  KOTIHP-
npuaTep — 1 mT.; konaunuonep — 1 mr.

[Tporpammuoe obecrnieucrune — Microsoft Windows, Mi-
crosoft Office, crnenmanu3upoBaHHOE JTHIIEH3UOHHOE H
CBOOOJIHO PACTIPOCTPaHIEMOE MPOrpaMMHOE obOecreye-
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HaunMeHoBaHHe crienMAJIbHBIX MOMe-

eHuii OcHaIEHHOCTh CNeNMAJbHBIX OMeIleHU

HUE, PEeAYCMOTPEHHOE B paboueil mporpaMme JUCLHUII-
JIMHBI

[Tomemenne i XpaneHus U npoduiaktuue- | Crieruann3upoBaHHas Me0esb; CTEIIaXH TSl XPaHCHHUS
cKoro oOchmyKuBaHHSI Y4eOHOro 000py/noOBa-|yd4eOHOro OOOpYHOBaHUS;, KOMIIBIOTEpP C JIUIEH3UOH-

HUSL. HBIM IIPOrpaMMHBIM oOecrieueHueM, BbIxooM B MHTep-
[Tomemenue Ne 236, 312. HET U JIOKAJBHYIO CETh, JOCTYIOM K HH()OPMAITMOHHBIM
KonnuecTBo nocagoyHbIx Mect: 6. pecypcam, ANEKTPOHHOM MH(}OPMaLIMOHHO-
Anipec (MECTOIOI0KEHNE) TOMEIICHHUS: o0pa3oBaTenbHON cpene akajeMuu, K 0a3aM JaHHBIX H
150042, SIpocnaBckas 00i1., T. SIpocnasib, Ty- |uHOOPMAITMOHHO-CIIPABOYHBIM CHCTEMAaM; HAYIIHHUKU;
TaeBCKoe 1occe, 58 CKaHep/TIPUHTEP; CIEUATbHBIA WHCTPYMEHT M HHBEH-

Taph 11 00CITYKUBaHUsI Y4eOHOTO 000pyA0BaHUS

13 Ilepeyennb 00pa3oBaTeJbHBIX TEXHOJIOTHIl, HCIOJIb3yeMbIX MPH OCYHIECTBJICHUN
00pa30BaTeJbHOI0 MPOLECCa MO AMCHUIINHE

OO6beM KOHTaKTHOHM paboThl ¢ oOyuaronumucs Bcero 26,65 gaca, B ToM 4ncie JeK-
[IUH — 8 4aCOB, IPAKTUYECKUE 3aHATUA — 14 yacos.
WHTepakTUBHBIE 3aHATUS COCTABIAIO 45 % 0T 00beMa ayJUTOPHBIX 3aHITHH.

Ne Oco0eHHOCTH IPOBeIeHUsI
Kypc Buapl yueOHol padoThl OO0pa3oBaTe/ibHbIE TEXHOJIOTHH | 3aHATHH (MHIUBUIYAJIbHbBIE /
n/n rpyNINoBbIe)
Jleknus-Busyanusanus
1 1 JleknmoHHbIE 3aHATHS 1 Y HH, TPYIIIOBBIE
[TpobneMHas nekius,
TexHonorus pemeHus pasiaud- | MHAUBUAYaIbHbIE, TPYIIIO-
2 1 [IpakTuueckue 3aHATHS P P ABHAY > TPy

HBIX 3a1a4 BbIC

[Tpumepbl UHTEPAKTUBHBIX (POPM U METOJIOB MPOBEACHUS 3aHITHIA:

13.1.1 Ha nexnuu-Bu3yanu3anuu ydeOHass uHGOpMAaIMs MPEICTaBIsSIEeTCS MO BO3-
MOYXHOCTH B HauboJjee y1o0HOM! AJisl BOCIPUATHS CTyJeHTaMu (Gopme (B BUJIEC MPE3CHTA-
MU nocpeactsom nporpamMmmsl MS PowerPoint; nadopmanus B mpe3eHTalMOHHOM Marte-
puase npeacTaBiseTcs B BUie OJIOK-cxeM, rpauKoB, TAOIUI U IPYTUX HAIJISIAHBIX 00pa-
30B). [lo OkOHYaHWM JIEKIIMK MPOBOAMUTCS ONMI-aHAIM3 KAYECTBA YCBOCHMSI Marepuasa.
[To uroram aHanu3a BHOCSTCS KOPPEKTHBBI B METOJIMKY BU3YaJbHOTO MPEACTaBICHUS WH-
dbopmatu (IPUBETCTBYIOTCS KPUTHUYECKUE OT3bIBBI CTYAEHTOB IO MOBOJY KauecTBa BH-
3yanu3anuu yaeOHO-MH(GOPMAIIMOHHOTO MaTepuaa).

13.1.2 Ha npoGneMHO# JIeKIUK mepes] CTyASHTaMU CTaBUTCS HEKOTOpas mpodiema
(wm psig ipoOseM), KOTopyro B ¢opMme auajora mpernojaBaTesib PeiaeT COBMECTHO CO
ctynentamu. [IpoGieMHast JIeKIusl HaMpaBieHa HA Pa3pyIICHUE CTEPEOTHUITHBIX KIIHIIE U
VYHT CTYACHTOB MBICIUThH HECTAHAAPTHO.

13.1.3 B Hauane neKuuu-AUCKyCCUU TIepel] CTyIeHTaMU CTaBUTCS HEKOTOpas 3aja-
4a, KOTOPYI0 HE0OXOUMO pa3pelInTh B MPOIIECCe €€ TUCKYCCHOHHOTO 00CyxaeHus. Pomib
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npenojaBaTelisi CBOJUTCS K POJIM BEAYIEro JUCKYCCHOHHOTO oOcyxaeHus. Kpome Toro
penoaBaTesb KOHTPOJIUPYET U NEPUOIUUYECKU HAMIPABIISET JUCKYCCUIO B HYKHOE PYCIIO.
[Ipu 3amuTe 1a00paTOPHBIX pabOT TAKKE HCHOIB3YETCS METOJ JTUCKYCCUOHHOTO 00CYX-
JICHUS1, HAIIPABJICHHBIN Ha PEIlIeHHE BOSHUKIIEH TTPOOIIEMBI.

13.1.4 B metone keiica CTyJAEHThl COBMECTHO C MPENOAABATEIEM HIIYT pElICHUE
KOHKpPETHOH 3ajauu, TpeOyroled HEeTpUBUAILHOTO peuieHus. [Ipu 3ToM peannsyroTcs
TBOPYECKUE HECTAHIAPTHHIE TOAXObI PU MPUHSITUHU PEIICHUI.

14 OpraHnsam/m Oﬁpa3OBaTeJIbHOI‘O npouecca 1Jjisd HHBaJIN/JI0B U JIMI C OTPaHUYCH-
HbBIMHM BO3MOYKHOCTAMMU 310POBbA

OOyueHue Mo AUCHUIUITMHE «MaTeMaTHKa JIUIl, OTHOCSIINXCS K KaTerOpUHA WHBA-
JUJOB, W JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI OCYIIECTBISIETCA C YUETOM
0COOEHHOCTEN NMCUX0(DU3NIECKOTO PA3BUTHS, WHIUBUTYAIbHBIX BO3MOXXHOCTEH U COCTOSI-
HUS 3I0POBBSI TAKUX OOYYAIOIIUXCS.

B ciiyyae BO3HUKHOBEHUSI HEOOXOAMMOCTH OOYUEHHUS JIUI[ C OTPAaHUYCHHBIMU BO3-
MOKHOCTSIMHM 37I0POBbSI B BY3€ NPEIYyCMAaTPUBACTCS CO3/IaHWE CIEHUATbHBIX YCIOBHIA,
BKJIFOYAIOIIUX B CeOsl UCMOJIB30BaHKUE CHEIUATBHBIX 00pa30BaTENbHBIX MPOTPaMM, METO-
JIOB BOCTIMUTAHMUS, TUAAKTUYECKUX MATEPUAIIOB, CIICIIMAIBHBIX TEXHUYECKUX CPEACTB 00Y-
YeHHUS! KOJJIEKTMBHOTO W WHAWBHUAYAJIBHOTO IOJIH30BAaHUS, TIPEIOCTABICHUE YCIYT acCH-
CTEHTa (IMMOMOIIHMKA), OKa3bIBAIOIIETO OOYYaIOIMMMCS HEOOXOAUMYI TEXHUUYECKYIO IO-
MOIIIb, IPOBEICHUE TPYIIIIOBBIX U WHINBUIYATBHBIX KOPPEKIIMOHHBIX 3aHATHH, oOecTeue-
HUE JTIOCTYIIa B 3IaHMS By3a M JPYTHE yCIOBHS, 0€3 KOTOPHIX HEBO3MOXKHO WJIM 3aTPyIaHE-
HO OCBOCHHE 00pa30BaTEIBHBIX MPOTrpaMM OOYUYaIOIIUMHUCS ¢ OTPAHMYCHHBIMHA BO3MOXK-
HOCTSIMU 3JTOPOBBSI.

[Ipyn monmyueHuu BbICHIETO OOpa30BaHUS OOYYAIOIIMMCS C OTPAHUYCHHBIMH BO3-
MOYKHOCTSIMH 37I0POBbSI TIPEAOCTABIAIOTCS O€CIUIaTHO ydueOHas JuTepaTypa, Mpu HeoOXo-
JTUMOCTH — YCJIYTH CYPAOINEPEBOAUYUKOB U TU(DIOCYpAONIepeBOAYUKOB. C y4eTOM 0COOBIX
MOTPEeOHOCTEN 00YJAIOIIMMCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBBSI 0OecTieunBa-
€TCSl IPEIOCTABIICHUE YUCOHBIX, JICKIIMOHHBIX MATEPHAJIOB B SJIEKTPOHHOM BHJIC.
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[Ipunoxenne 1

Jlono/iHeHUs ¥ H3MeHeHHsI K pafoyeii nporpaMme JHCIHIIHHBI
nepuoa ooyyenusi: 2018-2023 yyeGusnie roga

Buecennsie uamenenus Ha 2018/2019 y4eOHsIii rox

B pabouyro nmporpaMmy JAUCIHUIUTHHBI
MaTteMaTHKAa

BHOCATCH CJISAYHOIHE H3MEHCHHUSA H JONOJTHECHHS !

Ne

WN3MeHeHHs u 10-

Jarta, Homep npo-
TOKOJIa 3acea-

Jara, Homep npo-
TOKOJIa 3aCeJaHusl
y4e0HO-
MeTOAHYECKOH KO-
MHCCHH, BH32

Paznen HuA Kadeapel,
n/n MOJIHEHHSI npeaceaaTest
BH3a 3aBeAyIomme-
% y4e0HO-
ro kadeapoi o
MeTOAHYecKOoH KO-
MHCCHH (paKyJbTe-
Ta
OGHOBNIEH TiepedYeHb
" OCHOBHOW H JI0TIOJI-
8. IlepeueHb OCHOBHOH H Lok 5 27.08.2018 r. 30.08.2018 r.
- . | HUTENBHON y4eOHOM /
JIOTIOJIHATENIBHON ~ yueOHOMH ITpotoxon Ne.d2 ITpotoxom Ne 11
1 . | maTepatypsl, HeoO- o
JIATEpaTyphl, HE0OXOAUMOH & 5 /
XOOUMOH I peajin- ‘noonuc, nuce,
JUISL OCBOEHHS TUCITHILIHHEI
3aIUH obpa3oBa-
TEJIbHOM IIPOrpaMMBbl
OGHOBIIEH IIepeYeHb
9. TlepeueHp pecypcoB HH- RO
(hopManuoHHO- I 27.08.2018 r. 30.08.2018 r.
e OuOIMOTEUHBIX CHC-
TEJIEeKOMMYHHUKAITHOHHOM ITpoTtoxom Ne 12 [Tporoxon Ne 11
2 TeM, HEeOOXOIUMBIX %
cetu «MHTEpHET»: ol Dl 0 ~/ e
9.1 IlepeyeHb 3IEKTPOHHO- P " i dei Sl
pa3oBaTeNbHOM Ipo-
OHOIMOTEUHBIX CHCTEM
IpaMMBl
11. Ilepeuenp uH(pOpMAIH-
P fb PMALH™ | B o cenbI H3MeHeRns
OHHBIX TE€XHOJIOTHH, HCIIOJb-
B COCTaB JIMLEH3H-
3yeMBIX IIPU OCYLIECTBICHUI
OHHOTO IPOTpaMM-
00pa3oBaTeNbHOro Iporecca
HOTo 00ecreyeHH s,
0 JUCUUIUIAHE, BKIIOYas
nepedeHb IPOrpaMMHOTO OO RIEE spe o
06le’cneqem Kpm‘;go | TPOGeCCHORATBHBX | 27.08.2018 1. 30.08.2018 r.
P 6a3 maHHBIX W MH- | IIpotoxojNe 12 [TpotoxoyNe 11
3 | OHHBIX CIIPAaBOYHBIX CHCTEM: S
(opMaIMOHHbIX 2 /
T

11.1 IlepedyeHbp TUIEH3UOH-
HOTO MpPOrpamMMHOro obec-
nedyeHus y4eOHOro mporecca
11.2 Ilepeuenp mnpodeccuo-
HaIbHBIX 0a3 JaHHBIX M HH-
(OpMaLMOHHBIX  CIIPaBOY-
HBIX CHCTEM

CIIPAaBOYHBIX CHCTEM,
HCIIONB3YeMBIX IIPH
OCYIIECTBIEHHH 00-
pa3oBaTeIbHOTO
mpouecca 1o AUCIH-
IUTHHE.
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Jlono/iHeHHs B H3MeHeHHs K paboyeii nporpaMme JHCHHIIHHBI
nepuoa o0yyenusi: 2018-2023 yueGublie roaa

Brecennsle uamenenus Ha 2019/2020 yueGHbIii roj

B pabouyro nporpaMMmy AHCLHMILTAHBI

MaTtemMaTHKa

BHOCATCH CJCAYHOIIHEC HSMCHCHHSA H JONMOJTHECHHUS

Jara, Homep npoTo-

JaTta, Homep npo-
TOKO0JIa 3aceJaHus
y4ebHo-
MeTOoIHYecKoii Ko-

Ne . N3meHeHust u 10- KO0JIa 3aceJaHus Ka- MHCCHH, BH3a
n/n NIOJTHeHH S (denpsl, Bu3a 3aBe- npeaceaaTest
nayromero kadgeapoit y4eOHo-
METOHYECKOH KO-
MHccHH (aKyabTe-
Ta
OGHOBNEH IepeyYeHb

8. [lepeyeHb OCHOBHOM | OCHOBHOM M JOIOJIHH-

%} szononnmenwoﬁ TEJIBHOM ytIeIGIHoi«i - L8201 . 29'08'20/'1 e
1 | yueGHO¥M mwmTEpaTyphl, | TEpaTypsl, HEOOXOIHU- Hp;o:Torcc:g e 13 Tiporoxop e 11

e
HEOOXOQUMOM Uit OC- | MOM ISl peanu3aluu s
BOEHHMS JUCLHUIIIHHEI o0pa3oBaTebHOMH
IPOrPaMMBI

11. Tlepeuenr wuHbOp-

MAaIMOHHBIX TEXHOJIO-

T,  HCIOJB3YEeMBIX

OpH  OCYIIECTBICHUH | BHeceHbI H3MEHEeHHs

00pa3oBaTeIbHOTO B COCTaB JIMICH3HOH-

mporecca IO JUCLMI- | HOTO  IIPOrPaMMHOTO

JIMHE, BKIIOYas mepe- | oOecreyeHus.

yeHp  nporpamMmHoro | OGHOBJIEH NepeyeHb

obecrieyeHHss W HH- | Ipo()eCCHOHATBHBIX 26.08.2019 r. 29.08.2019 1.
) ¢dopManMOHHBIX cmpa- | 6a3 JaHHBIX M HH- ITporoxom Ne,12 [Tpotoxop Ne 11

BOYHBIX CHCTEM: (hopMaIOHHBIX 4 ;,,,//t»'“‘ Z

11.1 TlepedeHs JMIEH- | CIPABOYHBIX CHCTEM, p e

3HOHHOTO IPOTrpaMM- | HCHOJB3YEMBIX  IIpU

HOTO obecrieueHust | OCyIECTBICHUH  00-

y4eOHOro nponecca
11.2 TIlepedyens mpo-
beccuoHanmpHBIX  6a3
NaHHBIX H HHpOpMa-
IMOHHBIX CIPABOYHBIX
CHCTEM

pa3zoBaTeNpHOro Ipo-
mecca MO JUCIHILIH-
He.
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JlonoJiHeHHsI H H3MeHeHHsl K paboyeii mporpaMme JHCIHILIHHDI

nepuoj odydyenus: 2018-2023 yyeOnbie roga

Buecennsie nsmenenus Ha 2020/2021 y4eGHBIi roj

B pa6Gouyio nporpamMmy AUCHUILUIAHBI
MaremMaTHKa

BHOCSITCS CJIEAYIOLIHE H3MEHECHHS U JONOJHECHHS

Jara, Homep npoTo-

JlaTa, Homep npo-
TOKO0JIA 3aceXaHHs
y4eoHo-
METOAHYECKOH KO-

Ne P H3meHeHHs H 1001~ K0JIa 3aceJaHusl Ka- MHCCHH, BH3a
n/n HEeHHSI ¢denpsni, Bu3a 3aBe- npeaceaaTeNs
ayronero kadeapoii y4ebHo-
METOAHYECKOH KO-
MHCCHH (aKyJbTe-
Ta
8. IlepeueHb OCHOB-
wof w  poaosioe OOGHOBIIEH IepeYeHb Oc-
< ., | HOBHOM M JOMOJIHHUTEIb- 25.08.2020 .
TeNBHOM  y4eOHOI 5 4
HOM yueOHOW mnmTeparty- ITpotoxos Ne,12
1 | nuteparypbl, HeoO- i U e
% pBl, HEOOXOOUMOH I Wl
XOOUMOH i1 OC- noonuce,
peanmu3anuu  o6pasoBa-
BOGHHS JUCIHILIN- 2
TEJIBHOM MpOrpaMMBbl
HBI
9. Ilepedens pecyp-
COB HMH(OpMaNuoH-
png OOHOBIIEH TEpEeYeHb pe
TeNTeKOMMYHHKAIH- P P 25.08.2020 T 27.08.2020 T.
& KOMEH/TyeMbIX HHTEpHET-
o |oHHOH ceTH «Hn- A ITporoxon Ne 12 [Tporoxox Ne 11
. s e;nmanuu 06paso —Zé—[y——)—;/’% 2
9.2 Tlepeuenb pe- ot P RO
BaTEJILHOM IIPOrpaMMBI
KOMEHJIyeMBIX HH-
TepHEeT-CaiTOB 110
JIACLUILIHHE
11. IlepeueHp wuH-
OpPMAaIOHHBIX
Gopuau S BHeceHbl W3MEHEHHS B
TEXHOJIOTHH, uc-
COCTaB  JIHIIEH3HOHHOIO
MOJIB3YEMBIX  TIpH
porpaMMHOro — obecrme-
OCYILECTBICHUH 00-
a30BaTEILHOTO oo
ﬁ MRESE. T0 10 OOHOBIIEH IIepeYeHb 25.08.2020 r. 27.08.20;0 I
3 IIE[I’IJ’IPIHC S npodeccHOHATBHBIX 0a3 I[TpoToxon Ne 12 ITporoxos Ne 11
’ JNaHHBIX ¥ HH(pOpMAIH- E2,27
NepeICHb po- ‘noonuce, nopnuce,

rpaMMHOro obecre-
yeHHss U UHPOpMa-
[IHOHHBIX CIIPaBOY-
HBIX CHCTEM:

11.1 Tlepeuenp nu-
LIEH3HOHHOTO _ IIPO-

OHHBIX CIIPABOYHBIX CHC-
TEM, UCIIONB3YEMBIX IPU
OCyIIEeCTBICHHH 00paso-
BaTEJILHOTO IIpoLecca 110
JIACLIUILIHHE.
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rpaMmHOro obecrme-
YEeHHUS y4eOHOro
mporecca

11.2 [Tepeuens
npo(heCCHOHATBHBIX
0a3 DaHHBIX U WH-
(bopMaHOHHBIX
CIIPaBOYHBIX CHCTEM

12. MarepuanbHo-
TeXHHYeckoe obec-
neyeHue OOydeHuUs
0 JTUCIUIUTAHE

OOHOBJIEH IepeYeHb Ma-
TepHAIBHO-
TEXHHYECKOro  obecrie-
YeHHs, He0OXOIHUMOro
JUIS  pealu3aldd  IIpo-
IrpaMMBI

25.08.2020 r.
Hpql_;oxon Ne,12

00nU

27.08.2020 r.
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IIpunnoxenne 2
AnHoTanus pa6oyeii nporpaMMbl AHCHHIJIHHBI

MuHHCTEPCTBO cenbeKoro xossicTBa Poccuiickon @enepanyuu

®enepalbHOE TOCYJapPCTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE YUpPEKACHHE
BBICIIIET0 00pa30BaHuUs
«SIpocnaBckasi rocy1apCTBEHHAs! CENIbCKOX03HCTBEHHAs aKaJleMus»
NuxeHnepHbIi (hakyIbTeT
Kadenpa anexrpudurammmy = =i,

s ‘%, VTBEPXKJIAIO
& o HepBbiii npopexTop
: ’ ' nasckas [CXA,
.~ Az, " B.B. Moposos
: -7 «@28» asrycra 2020 r.

2

PABOYASI IPOTPAMMA M CIIATLIHHBI

Mamemamuxa

(HaumeHoBanue yuebHoU OUCYUNTUHBL)

YpoBeHb BhICIIEro 00pa3oBaHus 6axanaspuam

(6axanasp ; Mazuc 1ypa; no020moeka Kadpos vicuiel Kearugurayuu)

p

IIporpamma npuknIaoHo20 bakanaspuama

(npuxaadnozo bakaraspuama; nPUKIAOHOU MA2UCMpPamypbot)

HanpagjieHHe N0AroTOBKH 35.03.04 Aeporomus

(k00 u HaUMEHOBAHUE HaNPAGNEeHUS NOO2OMOBKY)

HanpasienHocTs (npo¢uiib) 00pa3oBaTeIbHOM NPOrpaMmbl

Jlanowaghmmnuii ouszatin

®opma o0yueHust 3a04HaA

(ounas, 3aouHasn)

CpOK NOoJIy4YeHHUs oﬁpazonamm o mporpamMmme
(6akanaspuama, mazucmpamypui, NOO20MOBKU HAYYHO-

neoazozuyeckux Kadpoe 6 acnupanmype) 5 nem
Jlexan (axypTera ﬁﬁ 74/0{ K.C.-X..H., JoleHT Baranosa H.B.
(no?ca)
" KC.-X.H., noueHt Tpydanos A.M.

[pencenatens YMK

3aBeiyronIUi BBITYCKaIOIIEH K.C.-X.H., noueHt [lykun C.B.

Kagenpoii (nodnuce)

Spocnasnb, 2020 r.
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1. Iucuunauna MaremMaTuka
B pe3ynbrate nzydeHus IUCHUIUTMHBI 00yYaronuecs TOKHBI:

— 3HATh. OCHOBHBIEC MOHATHUSI U UHCTPYMEHTHI alreOpbl U T€OMETPUHU, MaTeMaTuye-
CKOI'0 aHaJu3a, TCOPUU BEPOSTHOCTEW U MAaTEMATHYECKON CTaTUCTUKH,

a UMEHHO:

- MeTo1bI T PepeHIIaTbHOTO U HHTErPATBHOTO UCUUCIICHHS,

- PAIBI ¥ UX CXOAUMOCTB;

- Pa3IOKEHHE 3JIEMEHTAPHBIX QYHKLIUN B PAL;

- MeToIbI perieHns quddepeHIanbHbIX YPaBHEHUH IEPBOTO U BTOPOTO MOPSAIKA;

- METO/bI IMHEHHOMN aJIreOpbl U AHAIUTUYECKON T€OMETPUU

- CUCTEMBI JIMHEHHBIX aJIre0OpandecKiuX ypaBHEHUMH;

- N-MepHoe JIMHeHHOe TPOCTPAHCTRO;

- BEKTOPBI U JIMHENHBIC OIIEpALU HaJ HUMU;

- IPUHIIMIIBI PacYeTa BEPOSITHOCTEN CIyUYailHBIX COOBITUH;

- METOJbI CTATUCTUYECKOIO aHAIIN3A,;

— YMeTh: PEllaTh TUIOBBIE 3aJa4M, UCIOJIb30BaTh MaTEMAaTHUYECKUM SA3bIK U MaTe-
MaTHUYECKYIO CUMBOJIMKY IIPU peIIeHUH POo(eCCHOHATBHBIX 337a4, @ UMEHHO:

- ccaenoBaTh GQYHKIUU U CTPOUTH UX rpaduKy;

- HCCIIEIOBATh PSI/Ibl HA CXOAUMOCTb;

- pemiath quddepeHraIbHbIC YPAaBHEHUS;

- HCTIOJIb30BATH AIMAPaT JMHEUHOW anreOpbl U aHAJTUTHYECKON T€OMETPHH;

- BBIYUCIISITH BEPOATHOCTH CIIyYailHbIX COOBITHIA;

- UCIOJIb30BaTh M3YUYEHHBIE 3aKOHBI PACIPENENICHUs CIyYailHbIX BEJIMYMH B IMpak-
TUYECKHX 33J1a4ax;

- 00pabaThIBaTh CTATUCTUYECKYIO HH(OPMAITUIO /TSI OIEHKH 3HAYCHUH MapaMeTpoB
Y IPOBEPKH 3HAYMMOCTH TUIIOTES;

— BJIAJIETh. MaTEMAaTUYECKUMU METOAAMHU PELICHUS TUIIOBBIX 3a/1a4, 4 UMEHHO:

- anmaparoM aud@epeHuanbHOT0 U UHTErPajabHOIO HCYUCIICHUS;

- HaBbIKaMU perueHus tuddepeHaibHbIX ypaBHEHUH IEPBOIO U BTOPOTO MOPSII-

Ka,

- HaBBbIKAMU PEILICHUS 3a/1a4 JIUHEHHOU anreOphl U aHATUTUYECKO reOMEeTpHH;

- OCHOBHBIMM T€PMHUHAMHU U MOHATUSAMU TEOPUU BEPOSITHOCTEU U MATEMAaTUYECKOU
CTaTUCTHUKMU;

- BEPOSATHOCTHBIM ITOAXOJI0OM K IIOCTaHOBKE U PEILLICHUIO 3a/1a4.
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[IporpaMMoil TUCHUTUIMHBI TPEAYCMOTPEHBI CAEAYIOIINE BUIbI yueOHOM paboThI:

OO0BEeM TUCHUILINHEI,

" qac.
Buja yueOHBIX 3aHATHI U CAMOCTONATEILHAS padoTa Beero Kype
1
KonrakTHass pa6oTra (KOHTAKTHBIE Yachl) O0Y4YAKOIIMXCH C 26,65 26,65
npenojgaBaTejieM, B TOM YHcJe:
Jlexmuu (JI) 8 8
ITpaktueckue 3ausarus (113), Cemunapsi (C) 14 14
Jlaboparopusbie padoTsI (JIP)
CamocrositesibHasi padora odyuawmmuxcs (CP), 147.8 147.,8
8 MoM yucie:
KypcoBoii ipoekt (pabota) KP
KII
Jlpyaue suowvt CP:
Pacuetno-rpaduueckue padbotsl (PI'P)
Pedepar (Ped)
KoHTposbHas paboTta cTy/ieHTa 3a04HO0M (hOpMbI O0yUEHHUSI
KonTpoub 5,55 5,55
Bua npomMe:xyTo4YHON aTTeCTAalMH ) 6)
(3auem (3), 3auém c oyenxou (30), sxzamen (3), 3awyuma KP
(KD)
4acoB 180 180
OO0mas Tpy10eMKOCTh
3a4YeTHBIX eINHHUIL 5 5
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