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1. IJIAHUPYEMBIE PE3YJIbTATBI OBYUEHUS 1O JUCHUATNIVIMHE (MOAYJII0), COOTHECEHHBIE C
INJIAHUPYEMBIMH PE3YJIIBbTATAMUN OCBOEHMS OGPA3OBATEJIBHOU ITPOT'PAMMBI

1.1.esu ocBOEHMS AMCIUTLIHHBI (MOXYJI51)

Llesnpl0 AUCUUIUIAHBL SBISETCS MOJATOTOBKA K BEJICHUIO aHATMTHYCCKON M OpPraHH3al[iOHHO- YIPaBICHYECKON ACSITEIBbHOCTH,
CBSI3aHHOM C MAaTeMaTHYECKUM MOJICIUPOBAHMEM B OONACTH MPOU3BOACTBA U PEMOHTA IIOJBIKHOTO COCTAaBa, MO CHCHHAIBHOCTH
23.05.05 "Cucrembl oOecrieueHus JBW)KEHHS II0€3JI0B" IOCPEICTBOM oOOecledeHHs O3TarnoB (HOPMHUPOBAHUS KOMIIETEHIIHH,
[PEIyCMOTPCHHBIX YIeGHBIM [UIAHOM, B YaCTH [PEICTABICHHBIX HIDKE 3HAHHUMN, YMEHUH 1 BIaICHHUIL.

3agayamMu JUCUMIUIMHBI SBISCTCS M3YYCHUE MOHATUITHOTO ammapara AUCHUILIHHEL, OOIIIX BOMPOCOB TEOPHU MOJACIHPOBAHUS,
Pa3IMYHBIX METONOB MaTEMaTHYECKOrO MOACIHPOBAHMUS, Pa3BUTHE HABBIKOB MPHMEHCHHS TEOPETHYCCKHX 3HAHUN IS PEIICHHSI
NPaKTHYCCKUX 3a1ad TTOCTPOCHUS MaTeMaTHYeCKHX Mojeiell M (OpPMaTbHOTO OIMMCAHHS MPOLECCOB M OOBEKTOB, MPUMEHEHHUS

MaTEMaTHICCKUX MOJIEIICH JUIST TPOBEACHUS BEITUCIIUTEIIBHBIX OKCIEPUMEHTOB U PEINCHUSA ONNTUMU3AITUOHHBIX 3a1a4.

1.2 Komnerennun ody4aromerocs, popMupyemMsbie B pe3y/ibTaTe 0CBOCHHMS AUCHUILIHHBI (MOLYJI5)

OIIK-1: cnocodHOCTHIO MPHOOPETATH HOBbIE MaTeMaTHYeCKHe H eCTeCTBEHHOHAYYHbIE 3HAHNS, HCIO0JIb3Ysl COBPEMEHHbIE
oOpazoBare/ibHbIe  HH(POPMALIMOHHbIE TEXHOJIOTHHU

3HaTh:
Yposens 1 METOZBI MATEMATHIECKOTO MOICITHPOBAHUS, METOIBI TEOPETHIECKOTO U IKCIIEPUMEHTAIHHOTO HCCIEeJOBAHUS
(6a3o0BbIii)
Yposens 2 MIPUHIINIIEI POBEICHUS MAaTEMATHUECKOTO MOJISITMPOBAHUS C IIOMOIIBIO NTAKETOB CTAHJIAPTHBIX MPOrPaMM

(IpOABMHYTBIH)

Yposenn 3 METOZBI IIOCTPOCHHS ONTHMAIBHOTO TUIaHA MPOBEACHUS MATEMATHYSCKOTO MITH (PH3HMUECKOTO IKCIIEpUMEHTa
(BBICOKMIA)

Ymern:
Yposens 1 MIPUMEHSITh METOJIbl MATEMaTHYECKOTO MOJIEIUPOBAHNUSI, METOJbI TEOPETHUECKOTO U IKCIIEPUMEHTAIBHOTO
(6a30BbIit) HCCIIEIOBAHNS
Yposens 2 MIPOBOIUTH MaTEMaTHIECKOE MOJICIIUPOBAHHE C IIOMOIIIBIO MTAKETOB CTAHIAPTHBIX MPOTPaMM

| (MDOIBMHVThLA)
Yposenb 3 MPUMEHSITh METOJIBI IIOCTPOSHHS ONTUMAIILHOTO TUIaHA TPOBEACHHUS MaTEMaTHIESCKOTO WITH (PH3UIeCKOTo
(BbICOKMIA) JKCIEPUMEHTA

Biaaaers:
Yposens 1 CIOCOOHOCTHIO MPUMEHSTh METO/IbI MATEMAaTUIECKOTO MOJICIMPOBAHMUS, METO/II TEOPETUIECKOTO U
(0a3oBbIii) SKCHEPUMEHTAIIBHOTO HCCIIEI0BAHMS
YpoBens 2 CMOCOOHOCTHIO MPUMEHSTh MaTEMaTHIECKOE MOICTUPOBAHUE C MIOMOIIIBIO NTAKETOB CTAHJIAPTHBIX MPOrPaMM

(IPOIBMHVTBIIH)

Yposens 3 CHOCOOHOCTBIO PIMEHATH METOIBI IOCTPOCHUS ONTHUMAIBHOTO IIaHA TIPOBEICHUS MATEMaTHIECKOTO MITH
(BBICOKMIA) (hHU3MYECKOT0 IKCIICPUMEHTA

1.3. Pe3yabTaTsl 00y4yeHuUs1 0 AMCHUILIMHE (MOLYJT10)

B pe3yJabTare OCBOCHUS TUCHUIIJINHBI oﬁyqamumﬁcsx JOJIZKEH :

3HaTh:

METOABI MATEMATHYCCKOT'O MOJACITIUPOBaHUA, METO/IbI TCOPETUUCCKOTO U OKCIICPUMEHTAIbHOT'O UCCICIOBAHNA; MAaTEMATUICCKNUEC U
CTaTUCTUYECKHUE METOJIbI JUTs OLICHKH U aHAJIN3a MMoKa3aTeliei 6e30MacHOCTH U HAJIeKHOCTH MOJIBHIKHOTO COCTAaBa; HAYYHbIE
METOABI MOACIUPOBAHNA HA OCHOBE CYIIECTBYIOINX HAYUYHBIX KOHHGHHI/Iﬁ OTACJIIbHBIX SIBICHUUN 1 IMPOIECCOB C q)OpMyHHpOBKOﬁ
apryMEeHTHPOBAHHBIX YMO3AKIIIOUEHHUI 1 BBIBOJIOB; METO/(bl MATEMATHYECKOTO MOJICITMPOBAHMUS, PEATN3yEeMbIE C TIOMOIIBIO
CTaH/IaPTHBIX TAKETOB aBTOMATH3UPOBAHHOTO MPOCKTUPOBAHUS U MCCIIEIOBAHUIA; MATEMATHUECKHUE U CTATUCTHYECKUAES METO/IbI
cbopa, cucrtemMaTu3aly, 0000IIeHUS 1 00pPabOTKH HAYYHO-TEXHUYIECKOH HH(pOpMAIIHH.

YMmern:

MPUMEHATH METOJAbI MAaTEMATUYCCKOT'O MOACIMPOBAHUSA, METOJAbI TCOPECTUYCCKOI'O U SKCIICPUMEHTAJIBHOI'O UCCIICJOBAHUS
HCITOJIb30BaTh MAaTEMAaTHUYECKHE M CTATUCTHYSCKUE METOIbI JJIs OLICHKH M aHaJIn3a IT0Ka3aTeaeh 0e30IMacCHOCTH U HaICKHOCTH
TIOJABMKHOTO COCTaBa; MOACIMPOBATHE HA OCHOBE CYHMICCTBYIOMINX HAYYHBIX KOHL[G]'I[H/Iﬁ OTACIBHBIC SABJICHUA U IIPOLIECCCHI C
(bOpMyHHpOBKOﬁ APryMmCeHTUPOBAHHBIX yMO3aKHIO‘I€HPIﬁ 1 BBIBOJIOB; BBIIIOJIHATH MAaTEMATUYCCKOC MOJACIIMPOBAHUC ITPOILIECCOB U
00BEKTOB Ha Oase CTaHAAPTHBIX MMAKETOB aBTOMATU3UPOBAHHOTO ITPOCKTUPOBAHUSA U I/ICCHe}IOBaHI/Iﬁ; MPUMEHATb MAaTEMAaTUICCKUE U
CTaTUCTUYICCKHUEC METO/IbI IPU c60pe, CHUCTEMATU3alluU, 06061HCHI/II/I n 06pa60T1<e HaquO'TGXHI/I‘IeCKOﬁ I/IH(I)OpMaIII/II/I.

Baangern:

CHOCOOHOCTBIO MPUMEHSITh METO/Ibl MATEMATHYECKOTO MOJICIIMPOBAHMUS, METO/IbI TEOPETUUECKOTO M IKCIIEPUMEHTAIBHOTO
HCCIIEOBaHMs; CIOCOOHOCTHIO HCIIOIb30BaTh MaTEMAaTHYECKNE U CTATUCTHYECKUE METO/IBI U OLICHKH M aHaJIM3a MoKa3arenei
0€30MacHOCTH U HaJKHOCTH MOJBIKHOTO COCTaBa; METOJaMH MOJISITUPOBAHHS OTACIBHBIX SBJICHUI U POLIECCOB HA OCHOBE
CYIIECTBYIOIMX HAYYHBIX KOHIENIINH; CIIOCOOHOCTHIO BBIIOJIHATE MaTeMaTHYECKOE MOJIETIMPOBAHHUE MTPOLIECCOB U OOBEKTOB Ha
0a3e cTaHJapTHBIX MAKETOB aBTOMATU3MPOBAHHOTO POEKTHUPOBAHMSI; HABBIKAMH PUMEHEHHSI MATEMaTHYECKUE U CTATHUCTHYECKHUE
METO/IBI IPH cOOpe, CUCTEMaTH3aIMK, 0000IIEeHNN 1 00paboTKe HAyYHO-TEXHHUYECKOH HHpOopManny.

2. MECTO JACIHHATIJIUHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM IMTPOTPAMMBI

Kon .
HauveHoBaHWe THCIMILTAHBI Konpl popMupyeMbIX KOMIIETEHIHI
JTHCIUTIIHHBI Jrent ALt opmupy 1
2.1 OcBauBaeMasi TMCUHMIIJIMHA
b1.b.22 MartemaTn4yecKoe MOJeJIMPOBAHNE CHCTEM U NMPOLECCOB OIIK-1




2.2 TlpenmecTBYONHE THCIUTINHBI

b1.B5.11 MaremaTuka OIIK-1; OIIK-3
b1.5.06 Nudopmarnka OIIK-4; OIIK-5
b1.5.10 dusnka OIIK-2; OIIK-3
2.3 OcBauBaeMble NapajieJbHO JMCHUILIMHbI
b1.5.24 MeTtpoJiorusi, CTAaHAAPTH3ANMA U CePTHHUKANMSA OIIK-8; ITK-2
b1.5.26 Teopus AUCKPETHBIX YCTPOICTB IK-1
2.4 ITocaeayromme TUCHUIIIAHBI
b1.5.30 Teopusi aBTOMATHYECKOTO YNIPAaBJIEHUS OnK-12, NK-1

3. OBBbEM JUCHUIIVIMHBI MOAYJISI) B 3BAUETHBIX EJIMHUIIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHUX YACOB, BBIJEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCA C
HPENOJABATEJIEM (IO BUJIAM YYEBHBIX 3AHATHI) U HA CAMOCTOSITEJIBHYIO PABOTY

OBYYAIOIINXCSL

3.1 O0beM TMCHUNTUHBI (MOTYJIsA)

33ET




3.2 PacnpenesieHne akajeMuyecKux 4yacoB no cemecrpam /kypcam( 3®@0) u BuaamM y4eOHbIX 3aHATHIH

Ne cemectpa / kypca (3P0)

Bua 3anaruit 1 2 3 4 5 6 7 8 9 10 HUrtoro
YI|POA| YII [ PILA | YII | PILA| VII |PIA| YIT|PILA| YII |PILA| YII |PIIA| YII (PILA| YII [PILA| YII |PILJA| YII PII

Konrakrnas 12.6 12,65 12.65 (12,65
Jlexyuu 8 s 8 8
nabopamopHbie

IIpaxmuyeckue 4 |4 4 4
Kouncynomayuu 0.65 10,65 065 [0,65
Hno.paboma
Kounrpoab 3.75 |3,75 375|375
Cam. padora 91.6 |91,6 916 |91,6
uToro 108 |108 108|108
3.3. ®opMBbI KOHTPOJISI H BU/IBI CAMOCTOSITEILHOM PadoThl 00y4Yaromer ocs
®opma Cemectp/ Hopmbl BpeMeHN HA cCaMOCTOSATeIbHYI0 padoTy 00yuarouerocst
KOHTPOJIst Kypc Bz paGoTeI HopMbI BpeMeHH, 9ac

(300) IloxroroBka k JeKIUSIM 0,5 yaca Ha 1 yac ayTUTOPHBIX 3aHATUI
IK3aMeH [ToaroroBka k mpakTHIECKUM/ 1 gac Ha | yac ayTUTOPHBIX 3aHATHH
71a00PATOPHBIM 3aHATHIM

3auer 3 [ToaroroBka k 3auery 4 qacoB
Kypcosoii Brinonnenne KypcoBoro npoekra | 72 gaca
Kypcosas Brimonaenne kypcoBoit paboTel | 36 yacoB
padora
Konrpoabnas |3 BrinonHeHne KOHTPOIbHOU 9 yacoB
PTP Beinonnenue PI'P 18 vacos
Pedepat/acce Brimonuenue pedepara/scce 9 yacos

4. COAEP KAHUE JUCHUIIJIMHBI MOAYJIA), CTPYKTYPUPOBAHHOE I10 TEMAM (PA3JEJIAM)
C YKA3AHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMHWYECKHUX YACOB 1 BUJI0OB

YYEBHBIX 3AHSITUI
Yacel B
K-Bo HHTEPAKTUBHOM
Kopn HaumeHnoBanue pasgesioB u Bup |Cemectp aK Komnerenuu JIHTenaTvna popme
3aHATHSA TeM 3aHATHSA| / Kypc ’ " paTyp K-Bo
YacoB dopma
aK. 3aHSATHSA
4acoB

Pasnen 1. Ilousitue o

MOJEJIAX U
MO/IeJTMPOBAHUH.
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Llenu Hay4HBIX U
WHKEHEPHBIX
HCCJIEIOBAHUM, MECTO
MOJIETUPOBAHUS B HUX.
IlonsTHs opurvHana u
mozenu. IIpumepst
mozenei. [Iponecc
MOJICIIUPOBAHHSA U
HeoOXouMast
MOCJIeI0BATEIHHOCTD
9TaoB 3TOTO Mpoliecca.
ITonsaTue amekBaTHOCTH
Mojend. BeraucautenpHbIN
skcnepumeHT. [lonsitre o
TUTAHUPOBAHUN
BBIYHUCITUTENHEHOTO
SKCIIEPUMEHTA.
JlocToBepHOCTH pe3ynbTara.
[onsTHE 00 aIEKBaTHOCTH
MaTeMaTHIECKOH MOJICITH,
TOYHOCTb U
HETIPOTHBOPEINBOCTb.
Cratuctudeckas OCHOBa
TIPOBEPKH aIeKBaTHOCTH.
Heobxonnmere maHHbIC IS
MIPOBEPKHU aICKBATHOCTH.
TOYHOCTH U TTOTPEITHOCTb.
HpI/ILII/IHI)I BO3HHUKHOBCHUSA
MOTPEITHOCTH TIPH
MaTeMaTHIYeCKOM
MojaenupoBanuu. OleHKa
TIOTPEIIHOCTH.

Jlex

OIIK-1;

1.2

CocraBiieHne
MaTeMAaTHYECKUX MOJIEIIEH
SKOHOMUYECKUX 3a/1a4.
Pemenne 3a1a4u TMHEHHOTO
MPOTPaMMHUPOBAHHS
rpadu4ecKuM METOI0M.

IIp.

OIIK-1;

JI1.1,J11.2, JIL.3, 0
JI2.1,J12.2, J12.3

13

Anmnpoxkcumarus
AKCIIEPUMEHTAIBHBIX
TaHHBIX.

Ip

OIIK-1;

JI1.1, JI1.2, JI1.3,
JI2.1, J12.2, J12.3

Paznea 2. Ilonsitue o
MaTeMaTH4YeCKHX MeToaax
ONTHMH3AIMH.

2.1

Ob6mras popmynupoBka
3a/1a4 ONTHUMH3AIHH.
VYpaBHeHUs cBs3eH,
(hazoBBIE KOOPIUHATHI,
YIIpaBJIECHUS, KPUTEPHUHA
OTNITUMAJILHOCTH (TIeNIeBast
¢ynkiys). Turnel 3ama4
ONTHMHU3alMH. 3a1a4a
JIMHEWHOT O
NPOTPaMMHPOBAHUSL.
Onwmcanue CUMIUIEKC-
merona. TpancnoprHas
3amayda. 3amada
HEJIMHEWHOT O
NPOTPaMMHPOBAHUSL.

Jlexu

OIIK-1;

JI1.1, JI1.2, JI1.3,
J2.1,J12.2, J12.3




2.2

TlocTpoenue onopHbIX
w1aHoB. Pemienue 3agau
JIMHEMHOT O
MPOrpaMMUPOBAHHUS
CUMIUIEKC-METOAOM.
Pemenue TpancnopTHOR
3a/1a44 METOZIOM
noTeHuuaJoB. Haxoxnenue
aJbTEPHATUBHOIO IJIaHA.

Jlexmu

OIIK-1;

2.3

Pemenne 3agaun
JIMHEHHOTO
[IPOrpaMMHpPOBAHHUS C
ucnoas3oBanueM [19BM
(rpaduyeckuii MeTO U
CHUMIUIEKC METON).

IIp

OIIK-1;

J1.1, JI1.2, JI1.3,
JI2.1, J12.2, J12.3

Paznen 3. Iunamuyeckoe

nporpammuposanue (AII).

3.1

OCHOBHBIE TTOHSTHS.
Onpenenenue
(hyHKIHOHATA U
orpaHudeHui. Anropurm P.
Bennmana mis penieHus
3anaun JI1.

CP

9.8

OIIK-1;

JI1.1, JI1.2, JI1.3,
JI2.1,J12.2, J12.3

3.2

Pemenue 3amau
JTMHAMHAYECKOTO
MpOrpaMMUPOBaHHUS.

CP

9.8

OIIK-1;

JI1.1, JI1.2, JI1.3,
JI2.1,J12.2, J12.3

3.3

Peanuszanus TpaHcIOpTHOM
3aJa4y OTKPBITOTO U
3aKpPBITOTO TUIOB. 3a1a4a o
Ha3HAYEHHSIX.

IIp

OIIK-1;

JI1.1, JI1.2, JI1.3,
JI2.1,J12.2, J12.3

Pa3znen 4. IlonsiTue o
TEOPHH MacCOBOT0
00CJIY’KUBAHMS M MeTO/le
Monre-KapJio.
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Bunpl cucteM maccoBoro
o6cnyxuBanus (CMO).
DddextuHocts CMO.
MapxkoBckue 1emnu
COCTOSIHUH C JUCKPETHBIM
BpeMeHeM. BeposTHocTH
COCTOSIHUY TUCKPETHOU
nenu. MapkoBcKue 1enu
COCTOSIHUH C HETIPEPhIBHBIM
BpemeHeM. [1noTHoCTh
BEPOATHOCTH IIEpexoa.
BepositHOCTH cocTOsIHUIT
HENPEpPBhIBHON LIETH.
IToToku coObITHIA.
IIpocreiimmit
MIyaCCOHOBCKHM MOTOK
coOprTHit. [lpumenenne
MapkoBckux neneir B CMO.
CxeMa pa3MHOXEHUS U
rubemn. CMO ¢ oTkazamu
(cucTeMsl ¢ MOTEPAMN).
CMO c oxugaHueM B
OTPaHUYEHHOU OYEpEaH.
Or1eHKa TOTPEITHOCTH
Merona Mounre-Kapio.
Enuanynbiii xkpebuil u
(hopMBI ero OpraHu3aIui.
Onpenenenue
XapaKTePUCTHK
CTaL[MOHAPHOI0 CI1y4aiiHOro
rpoiiecca o oJHOu
peamu3anuu. Heobxoammoe
YHCJIO peAIU3aALIUN.
[Ipumenenne Metona
Mourte-Kapino ans
000CHOBaHHUS PEIICHUH.

CP

10

OIIK-1;

4.2

Pemenue 3ana4 no reopuu
MaccOBOT'0 OOCITy )KHBaHHSI.

CP

10

OIIK-1;

JI1.1, JI1.2, JI1.3,
J12.1,J12.2,J12.3

4.3

IToctpoenue u ananms
KadecTBa MOJIeNIM TapHOM
JMHENHOHN perpeccuu.
MHoecTBeHHas TMHEHHas
perpeccust

Jlexmu

OIIK-1;

JI1.1, JI1.2, JI1.3,
JI2.1,J12.2, J12.3

Pazpnea S. IlpeacraBiienune
TPaHCIIOPTHOI ceTU B
BUJe rpada.

5.1

OCHOBHBIE TIOHATHUS O
rpadax. Onpenenenue
KpaT4alluX paccTOSHUI
Ha rpade. ['padsl ¢
MPOIYCKHON CIIOCOOHOCTBIO
nyr. Oprpadsr; 3amada o
MaKCHMaJIbHOM MOTOKE.
Anroputm @opra. [Toroxu
C HaMEHbIIeH CTOMMOCTBIO
1 OTpaHUYICHHUEM
MPOITYCKHON CIIOCOOHOCTH
nyr. Merop BeTBei u
TpaHUIL, 3a7a4a o
KOMMMUBOSDKEDE;
(hopmupoBaHue 3a1a4n
OuepeHOCTU
00CITyKMBaHHS TPY30BBIX
(hpOHTOB JIOKOMOTHBOM.

CP

11

OIIK-1;

JI1.1, JI1.2, JI1.3,
J12.1,J12.2, J12.3




5.2

CocraBieHHE CETEBOTO
rpaduka. OnpeneneHue
KpaT4yauIiero myTH.

CP

11

OIIK-1;

J1.
JI12.

5.3

MeTtoa HaMEHBIINX
KBazapaToB. Perpeccuonnsie
MOJIeTH C GUKTHUBHBIMHU
HEepEeMEHHBIMH.
MynbTHKOIITHHEApPHOCTHIO

CP

11

OIIK-1;

JI1.1, JI1.2, JI1.3,
JI2.1,J12.2, J12.3

Pa3nen 6. Meroanl
CTAaTHCTHYECKOM
00padoTKHU pe3yIbTaTOB.

6.1

O1eHKa aeKBaTHOCTH
MaTeMaTU4eCKOH MOJIEIN
Kak 3ajaua
MaTeMaTHYECKON
cratuctuku. [IpoBepka
KPUTEPHS COTIIACHUS MEXKILY
HAOJIFOTaEMBIM U
HOpMaJIbHBIM 3aKOHaAMH1
pacripeeieHus.
JloBepurenbHbie
HWHTEPBAJIBL.
[TocnenoBarenbHOCTD
00pabOoTKU pe3yIbTaToOB
BBIYUCITUTEITFHOTO
OKCIICpUMCEHTA IJIsA
BEISIBIICHUS
3KCHEePUMEHTAIbHOU
3aBHCHMOCTH (PErpecCHH,
anmnpoxkcuMarun). Beroop
BUJIA PEIPECCUOHHON
3apucuMocTH. [IpumeHeHne
METOAa HAUMCHBIIINX
KBaJ[PaTOB JUIS OTBICKAHUS
napameTpoB
PErpecCUOHHOM
3apucuUMOcCTH. [loHsATHE 00
armpoKCUMaluu 1
CTTIQKUBAHUH
OKCICPUMEHTAJIbHBIX
JTAaHHBIX.

CP

11

OIIK-1;

J1.1, JI1.2, JI1.3,
JI2.1, J12.2, J12.3

6.2

Peruenue 3aga4 no Meronam
CTaTUCTHYECKON 00pabOTKH
pe3yJbTaToB.

CP

11

OIIK-1;

JI1.1, JI1.2, JI1.3,
JI2.1, J12.2, J12.3

6.3

MO}IGHL BPEMECHHBIX PATOB.
BeijesneHne TeHICHINH
(TpeHna) u Ce30HHBIX
Kose0aHnH.

CP

11

OIIK-1;

JI1.1, JI1.2, JI1.3,
JI2.1,J12.2, J12.3

Paznen 7.
CamocTosiTesibHasi padoTa

7.1

CamocrosTeabpHas
npopaboTka
TEOPETHICCKOTO
MaTepHaa.

CP

OIIK-1;

JI1.1, JI1.2, JI1.3,
JI2.1,J12.2, J12.3

7.2

BreinonHeHne KOHTPOJIbHOM
paboTsl

CP

OIIK-1;

JI1.1, JI1.2, JI1.3,
J12.1,J12.2, J12.3

7.3

HOHFOTOBKa K 3a4€Ty

CP

OIIK-1;

JI1.1, JI1.2, JI1.3,
JI2.1,J12.2, J12.3




5. ®OHJ] OLIEHOYHBIX CPEJCTB JIUISI TIPOBEJEHMS TIPOMEJKYTOYHO ATTECTALINHA
OBYYAIOIIMNXCS O JUCIHUAILINHE (MOAYJIIO)

5.1. [lepeyeHb KOMMETEHUMI ¢ YKa3aHHEM 3TaNoOB UX ()OPMHUPOBAHUSA B MpoLecce 0CBOEHUsI 00pPa30BaTeIbHOM

OcHOBHBIMH 3TanamMu (HOPMHPOBAHUS KOMIETCHIMH B paMKaxX IHUCIHUIUIMH BBICTYNACT IOCIEAOBATEIHFHOE H3YyUCHHE
COJIEPIKaTeNIbHO CBSI3aHHBIX MEX]y CO00H pa3fesioB (TeM y4eOHbIX 3aHsTHI), KOTOpbIe OTPaKeHHI B paszaede 4.

Martpuua oueHKH pe3yJibTaTOB 00y4eHHUsl 10 JHCHHILIMHE

OueHouHbIe cpeacTBa/(POPMbI KOHTPOJIS
Koa xomnerennmu Jeckpunropsi OT;Z(T; :TZ ;a@ PLP Tecrar 3aner Sxsanen
OIIK-1 3HaeT +
ymeeT +
BJIajJeeT +

5.2 Onmncanue MoKa3aTeaeid u KPpUTEPUEB OLICHUBAHUA KOMHETeHIIPIfI HaA PAa3/IMYHBIX 3TAanax ux (l)OpMPIpOBaHI/Iﬂ,
OIMMCAaHHE HIKAJ OCHUBAHUA

Heckpunrop "3Haer" chopMHUPOBaHHBIX KOMIIETCHIMH OIIEHUBAETCS IIPH COOECEJOBAaHUHU MOCHE N3yYeHUs! 00yJatoUMUCS
JMEKIIMOHHOTO Kypca (mepeA TEeCTHPOBaHHUEM WIIM 3a4eTOM) ITyTeM IIPOBEPKH KOHCIEKTOB JIKIIMH W OMpAaIIMBaHUS II0
KOHTPOJILHBIM BOIIPOCAM, NMPHUBEACHHBIM MOCIIE STHX JICKIIMH, TPUYEM, M0 KaXKI0H JIEKIIMH 3a1aeTcsi o1uH Borpoc. Kpome Toro,
9TOT JlecKpunTOp OLIEHMBaeTCs NPU TECTHPOBAHWUHM (OLIEHKA CYMTAETCS MOJIOKUTENbHOW mpu 60 u Oosiee MPOLIEHTOB
MIPaBUJIBHBIX OTBETOB) W (VTH) MPAaBUIBHBIX OTBETAX Ha 3aUeTe.
Heckpunrtop "ymeer" cOpMUPOBAHHBIX KOMIIETCHIIMH OLIEHUBAECTCS B XO/I€ 3aLUTHl OTUYETOB 110 NPAKTHYECCKUM 3aHSATHIM U
nmabopaTopHBEIM paboTaM, MPH KOTOPOH 3aJar0TCs BOIPOCHI, BBIABILIIOIINE CHOPMHUPOBAHHOCTH NMPAKTHICCKUX HABBIKOB U
yMeHui. Bompocs! K 3amuTe 0T4eTOB 10 J1abopaTOpHBIM paboTaM M MPAKTUUECKUM 3aHSATHSIM OXBaTHIBAIOT T€ KOMIECTEHIINH,
KOTOpBIE NTOJDKHBI OBITH COPMHPOBAHBI B XOJE BHIONHEHHsS JTa0OpaTOPHBIX Pa0OT M MPAKTHICCKUX 3aHATHH, W MOTYT
pa3menAThCA Ha YPOBHU CIIOKHOCTH (0a30BBIH, IPOABUHYTHIH, BRICOKHI), TIPUYEM, IIPAaBIIBHBIE OTBETH HA BOIPOCHI 6a30BOTO
YPOBHSI CIIO)KHOCTH SIBIISTIOTCS JIOCTATOYHBIM YCJIIOBHEM YCIICIIHOM 3alUThl OTYETOB.
Heckpunrop "Brageer" chopMHPOBaHHBIX KOMIICTCHIIHIA OIICHUBACTCS B XO/I€ 3AIIUTHI OTYETOB MO MPAKTHUCCKIM 3aHATHAM
U 1a00paTOpHBIM paboTam, IIPH KOTOPOH 3aa0TCsI BOIIPOCHI, BBISIBIISIONIME ChOPMUPOBAHHOCTH OIBITA BIIAJICHNS H3YUYEHHBIMU
MeTOAaMH o0ecriedeHus HH(POPMAIIMOHHOH MOIICP KK TEXHOJIOTHYECKUM MpoIieccaM IPOU3BOACTBA MITH PEMOHTA
MOABHKHOTO COCTaBa. Bompock! K 3alnTe 0TYETOB 110 Ja00paTOPHBIM pab0TaM U MPAKTUUECKHM, BBISIBIISIFOIIME OIBIT
BJIaJICHUsI HABBIKAMH, TAK)KE MOTYT pa3/IeNsAThCs Ha YPOBHH CIIOKHOCTH (0a30Bblii, IPOABUHYTHIM, BBICOKUI), TIPHYEM,
MPaBUJIBHBIC OTBETHI HA BOIPOCH! 0A30BOTO YPOBHS CIIOKHOCTH SBJISIFOTCS JOCTATOYHBIM YCIOBHEM YCIICIITHON 3aIIATHI
OTYETOB.
Jl1si TECTOBBIX 3a/1aHUIi MCIOJIb3YyeTCs CleqyIomas YyHUBEpPcaIbHasl IIKAJIa OLEHOK.
«OTiMuHO» (5 GaIOB) - BBICOKUI YPOBEHb KOMIIETEHIIUH — TIOJIy4alOT 00YUaIOIIUecs C MPaBUIbHBIM KOJINYECTBOM OTBETOB
Ha TecToBbIe Bompockl — 100 — 90% ot obrmiero 0o0béMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.
«Xopomoy» (4 Oamna) - MPONBUHYTHIA YPOBEHb KOMIICTEHIIMH — IIONYYAIOT OOYyYaromIuecs ¢ MPaBWIBHBIM KOJIHYECTBOM
OTBETOB Ha TeCTOBEIE BOMPOCH — 89 — 80% ot obmiero o0bEMa 3a1laHHBIX TECTOBBIX BOTIPOCOB.
«YnoBnerBoputenbHO» (3 Oamma) - 0a30BBI YpOBEHb KOMIIETCHIMH — IIONYYalOT OOydYaromuecs ¢ IPaBHIBHBIM
KOJIMYECTBOM OTBETOB Ha TECTOBEIE BOMPOCH — 79 — 60% oT 001mero o0pEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.
«HeynosnetBopurensao» (0, 1, 2 6amma) — KOMIIETEHIIUS HE CPOPMHPOBaHA - MONYYAIOT OOYYAIOIIHecs C MPaBHILHBIM
KOJINYECTBOM OTBETOB Ha TECTOBBIE BOMPOCHI — MeHee 60% oT o01iero o6béma 3alaHHBIX TECTOBBIX BOIIPOCOB.
J11st olleHMBaHUsI MPAKTHYECKUX U JTa00PaTOPHBIX PadoT, a TaKkKe KOHTPOJILHOM PaboThl HCIIONIB3YETCsl yHUBEpCalbHas
IIKaa.
OreHka «OTJINYHOY (5 0aNyIoB) - BEICOKUI YPOBEHb KOMIIETEHIIMH CTABUTCS B TOM CIIydae, €CIM 00y4JaeMbIii:
a) BBIMOJNHWI JAabOpaTopHyl0 pPabOTy WIM TPAKTHUECKOE 3aHATHE B IOJHOM O0bEME C COONIOJICHHEM HEOOXOIUMOM
MOCJIE/I0BATENILHOCTH MPOBEICHUs padoT;
0) caMOCTOATENHHO M pallMOHAIBHO BHIOPAJ M MOJrOTOBHII JUI pabOTHl HE0O0OX0IMMOE IPOrpaMMHOE oOecIieueHne, Bce paboThl
MIPOBEJ B YCIIOBHSX, 00ECIIEUMBAIOIINX TTOJyYeHNE TPEOYEMBIX PE3YJIbTATOB;
B) B IIPE/ICTaBJICHHOM OTYETE NMPABMIILHO M aKKyPAaTHO BBITIOJIHIII BCE 3alMCH, TAOIHIBI M PUCYHKH, C/IENall BBIBOJIBI;
) cobiroian TpeboBaHKs 0€30MaCHOCTH TPY/ia U NPaBUIIa TIOBEJICHUS B KOMITBIOTEPHOM KIlacce.
OneHka «xopomio» (4 6ajia) - NpoJBUHYTHIH YPOBEHb KOMIICTEHIIMM CTABUTCS B TOM CJIydae, €I BBIIOJIHEHBI TPeOOBaHUS
K OLIEHKE «OTJIINYHOY», HO:
a) paboTa MpPOBOJAMIIACH HE B TOW IIOCJIEJOBATEIBHOCTH, KOTOpas PEKOMEHAOBAJIACh B METOJMYECKUX yKa3aHHSX, W 3aHsIIa
GoJibIlIe BpEMEHH, YeM MPEAyCMaTPHBAIOCH IIAHOM 3aHSTHUS;
6) nim OBLIO OTYIIEHO ABa-TPH HeJlo4eTa, Wil He Oosiee 0HOH Herpy0oil ommMOKy, He BIMSIONIEH Ha KOHEYHBIE BHIBOIBI,
W OJIHOTO HEI0YeTa.
OrneHka «yaoBJIETBOPUTENbHO» (3 Oanma) - 0a30BBI YPOBEHb KOMIIETCHIIMM CTaBHUTCS, €Ciu: paboTa BBHIMONTHEHA HE
MOJIHOCTHI0, HO 0OBEM BBITIOJIHEHHOW YaCTH TAKOB, YTO ITO3BOJIAET MOJIYYNUTh NPABHIbHBIE PE3YIbTATHl U BHIBOIBI.
Onenka «HeynosnerBoputensHo» (0, 1, 2 6aymuia) — koMneTeHIus He ¢OPMHUPOBAaHA CTABUTCS B TOM CIIydae, €CIM YUCIIO0
OLIMOOK M HEJI0YETOB NPEBBICHIIO HOPMY JUISl OLICHKH 3 MIIM NPABHJIBHO BBINOJIHEHO MeHee 2/3 Bceil paboThlI.

Buap! ommbok:

- rpyOble OMMOKHM: HE3HAHHE OCHOBHBIX IOHSTHH, MPaBWI, IPHEMOB PabOThI; OMIMOKH, MOKa3bIBAIOIINE HEMPaBHUIbHOE
MOHMMAaHHE YCIIOBUS MPEJIOKEHHOTO 3aIaHusL;

- HerpyOBle OMMOKK: HETOYHOCTH (HOPMYIHPOBOK, OMpEICICHNUI; HENPABUIBHOE NMPHUMEHEHHE TEXHHUYECKUX TCPMHUHOB;
HepaIoHAIBHBIN BEIOOP X042 PEUICHHSI.




- HEJOYETHl: HEpallMOHAIBHBIC MPUEMBl PEIICHMS 3aJadyl, YBEJIMYUBIINE XOJ PELICHUS, HO HE MCKAa3MBLINE IOJIYy4EHHBIN
pe3ysbTatr; OTJEIbHBIE MOIPEIIHOCTH B ()OPMYJIMPOBKE BHIBOAOB II0 PE3yjbTaTaM PELICHHs; HEKaueCTBEHHOE BBIIIOJHEHHUE
PUCYHKOB.

Kpurtepnn ¢popMupoBaHus OLEHOK 110 3a4eTy cleaylolue.

«3auer»» - oOydaromuiics IEMOHCTPUPYET 3HAaHHE OCHOBHBIX pa3/eioB MPOrpaMMbl M3y4aeMOro Kypca: ero 0a3oBBIX
MOHATHH M (QyHZaMEHTaJIbHBIX IMpoOJieM; mpuoOperd HEoOXOOMMBIE YMEHHS M HABBIKM, OCBOMJI BOIIPOCHI INPAKTHYECKOTO
MPUMEHEHUS TIONyYEeHHBIX 3HAHWHA, HE NOIYCTHJI TIpyOBIX OMMOOK NMPH OTBETE, JOCTATOYHO MOCIENOBATEIFHO W JIOTHYHO
W3JaracT TEOPETHUYSCKU MaTepwai, IOIyCKas JHIIh HEe3HAUYMTENbHBIC HApYIICHHWS IOCIEIOBATSIFHOCTH H3JIO0XKEHUS U
HEKOTOpBIC HETOYHOCTH.

«He 3ayeT»» - BBICTAaBISETCS B TOM CIydae, KOTAa OOYUYaIOMIMKCS AEMOHCTPUPYET (parMeHTapHBbIC 3HAHHUS OCHOBHBIX
pa3zenoB MporpaMMbl M3y4aeMoro Kypca: ero 0a3oBBIX NOHSATHH M (QyHIaMEHTaJbHBIX MpoOieM. Y sk3aMeHyeMoro ciabo
BBIPa)KEHA CIIOCOOHOCTH K CAMOCTOSITEIILHOMY aHAJIMTHYECKOMY MBIIUICHUIO, UIMEIOTCS 3aTPyIHEHUs B U3JIOKEHUH MaTepuala,
OTCYTCTBYIOT HEOOXOAMMBIE YMEHUsSI M HaBBIKH, JIOMyLIEHBI IPyOble OIIMOKM M HE3HaHWE TEPMHHOJOTHMH, OTKa3 OTBeYarh Hal
TOTIOJTHUTENNBHBIE BOIIPOCHI, 3HAHUE KOTOPBIX HEOOXOAMMO ISl OIYUEHHS TIOJIOKUTEILHON OLIEHKH

Bunbr omm6ok:

- rpyOble OMMOKM: HE3HAHWE OCHOBHBIX MOHSTHH, NpaBWI, NPHUEMOB paOOTHI; OMIMOKH, IOKA3bIBAIOLIME HENPaBHIBHOE
MOHUMAaHKE YCIOBUS MPENJIOKCHHOTO 3aJaHHUS;

- HerpyObIe ONTMOKH: HETOYHOCTH (OPMYIHPOBOK, ONPENEICHU; HEeNPaBUIbHOE NMPHMEHEHHE TEPMUHOB; HEpaIlMOHAIBHBIN
BEIOOp X0J1a HCCIIEOBAHUS MaTEMATHICCKAX MOJIENICH YNCIIEHHRIMU METOJaMH.

- HEZJOUETHI: HepaIloHAIBHBIC TIPHEMBI paO0THI Ha KOMITFIOTEPE, YBEIMIUBIINE BpeMs paOOTHI, HO HE HCKa3HBIITHIE MTOTyYCHHBIH
pe3ynbTaT; OTACIBHBIC MOTPEITHOCTH B (POPMYIHUPOBKE BHIBOAOB IO pE3yNbTaTaM HCCICIOBAHUS MAaTEMAaTHICCKUX MOJeieh
YHCIICHHBIMHA METOaMH; HEKaYeCTBEHHOE BBIITOJHCHNE PUCYHKOB B OTUYETE.

Kputepun ¢gopMupoBaHus 0LEHOK MO IK3aMeHY

«Otamuno» (5 6amioB) — oOyyaromuiicsi IeMOHCTPUPYET 3HAHUE BCEX Pa3liejioB M3y4yaeMOW TUCIUIUIMHBI: COJEp>KaHue
0a30BBIX MOHATUI U QyHIAMEHTANBHBIX IPOOJIEM; YMEHHE H3JIaraTh NPOrpaMMHBIH MaTepuall ¢ JeMOHCTpalUe KOHKPETHBIX
npumepoB. CBOOOZHOE BlIaJICHHE MAaTEPUAIOM JIOJDKHO XapaKTePH30BATHCS JIOTUUECKOM SICHOCTBIO U YETKUM BUJICHHEM ITyTeH
MMPUMCHCHU S IMOJTYYCHHBIX 3HAHUU B HpaKTH‘-IeCKOﬁ ACATCIbHOCTH, YMCHUCM CBA3aTh MaTCprall C ApYyruMu OoTpaciiiMu 3HaAHUA.
«Xopomro» (4 6amia) — 00yJaIOIIUICS JEMOHCTPUPYET 3HAHUS BCEX PA3JICIIOB M3y4aeMOU JUCIUILIHHEIL: COCPKaHUE 0a30BbIX
MOHATHH W (QyHZaMEHTaJIbHBIX MpoOJIieM; TpuoOperl HEoOXOOUMBIE YMEHHSI M HaBBIKH, OCBOHMJI BOIIPOCHI IMPAKTHYECKOTO
MPUMEHEHHUS MTOTyYSHHBIX 3HAHUH, HE JOMYCTII (DaKTHIeCKUX OMMOOK MPH OTBETE, JOCTATOYHO MOCICIOBATEIFHO M JIOTHIHO
W3JaracT TEOPETHUYSCKU MaTepwai, IOIyCKas JHIIh HE3HAUYNTENbHBIC HApPYIICHHWS IOCICIOBATCIFHOCTH H3JIO0XKEHUS U
HEKOTOpBIC HETOYHOCTH. TakuM 0Opa3oM JaHHAs OIICHKA BHICTABIIICTCS 3a MPABUIIBHEIM, HO HEIOCTATOYHO ITOJHBIA OTBET.
«YnoBaeTBOpUTENbHO» (3 Oamma) — oOydJaromuiicss TEMOHCTPUPYET 3HAHHWE OCHOBHBIX Pa3/IeioB IMPOTPaMMEI M3ydaeMOTo
Kypca: ero 0a3oBbIX MOHATHH M (yHAaMEHTAIbHBIX MpoOiaeM. OHAKO 3HAaHHE OCHOBHBIX MPOOJIeM Kypca He MOJKPEeIUISIOTCS
KOHKPETHBIMH ITPaKTHYECKHMHU NPUMEPaMH, HE TOJHOCTBIO PACKPHITA CYIIHOCTh BOIPOCOB, OTBET HEJAOCTATOYHO JIOTHYEH U HE
BCer/ia IoCJe[0BaTesIeH, JONYIIEHbI OIMOKHA 1 HETOYHOCTH.

«HeynossierBopuTesibHO» (0 0a/UIOB) — BBICTABISICTCS B TOM Cliydae, KOTaa 00yJaroIIuiics: JEMOHCTPUPYET (hparMeHTapHbIC
3HaHHs OCHOBHBIX DPa3JelioB IMPOrpaMMbl H3y4aeMOro Kypca: ero 0a30BbIX MHOHITHH M (yHAaMEHTaIbHBIX MpodieM. Y
PK3aMEHYEMOT0 CJ1a00 BBIpaXKE€Ha CIIOCOOHOCTh K CAMOCTOSTEILHOMY aHAJIMTHYECKOMY MBIIIJICHUIO, UMEIOTCS 3aTPy/JHEHHS B
W3J0)KCHUU MaTepuaia, OTCYTCTBYIOT HEOOXOIMMBIC YMEHHS U HaBBIKH, IONYIICHBI TrpyOble OIMMOKM W HE3HAHUE
TEPMUHOJIOTHH, OTKa3 OTBEUATh HA JIOTIOJIHUTEIBHBIC BOIIPOCHI, 3HAHIE KOTOPHIX HEOOXOAMMO Ml TIOYICHUS TTOI0KUTEIEHON
OIICHKH.

5.3 TunoBbie KOHTPOJIbHbIE 3aJaHUSI WM HHbIE MaTepuaJibl, He00X0AMMbIe Il OLeHKU 3HAHUI, yMEeHUH, HABBIKOB M
(WJIM) ONBITA ESITETbHOCTH, XapaKTePU3YIOIIUX 3TaNbl GOPMHUPOBAHUS KOMIIET eH Uit

IMEPEYEHD BOITPOCOB K 3AUYETY U 9K3AMEHY

1. TlonsTre o Moaensix U MoAeIUPOBaHUU. L{enn HaydYHBIX U MHXKEHEPHBIX HCCIIEIOBAHUM, MECTO MOJEIIUPOBAHUS B HUX.
[TonaTust opuruHama U MOJENH.

2. IIpornecc MomenpoBaHUS M HEOOXO0AUMAs TIOCTIEA0BATEIHHOCTh ITAIIOB ATOTO Mporiecca. [[oHsATHE aIeKBAaTHOCTH
Mozenu. BeruucnurenbHbli 3KkcriepuMeHT. [IoHsATHE O IUTaHUPOBAHUU BBIYUCIUTENLHOTO SKCIIEPUMEHTA.

3. JocroBepHOCTB pe3ynbraTa. [loHsaTHE 00 a/IeKBaTHOCTH MAaTEeMaTHYECKOW MOJICITH, TOYHOCTh M HEIPOTUBOPEUUBOCTH.
CraTucTudeckasi OCHOBA POBEPKH a/IeKBaTHOCTH. HeoOXomuMBble TaHHbBIC TS IPOBEPKH aJICKBATHOCTH. TOYHOCTH U
MOTpeIHOCTb. [IpUurHbBI BOSHUKHOBEHHS IOTPELIHOCTH NIPU MaTeMaTH4eckoM MoaenupoBaHuu. OLeHKa MOTPEIIHOCTH.

4. [TonsTHE 0 MaTeMaTHYECKMX MeToax ontuMu3anuu. O6muias GopMyIHMpOBKa 3a/1ad ONTHMHU3AIMHU. Y paBHEHUS CBSI3EH,
(ha30BBIC KOOPJMHATHI, YIPABJICHUS, KpUTEPHI ONTUMAIEHOCTH (11esieBast GyHKIus). THITbI 3a1a4 ONTHMH3ALINH.

5. MaTteMaTiueckoe IporpaMMHUpPOBaHKE, €T0 Pa3HOBUIHOCTH. [locTaHOBKA 3aaun IMHEHHOTO MTPOTPAMMHUPOBAHUS U
UCCIIEJOBAaHNE €€ CTPYKTYPBI.

6. Pemenne 3a1a4 TMHEHHOTO IPOTPAMMHUPOBAHUS TPAPUIECKIM METOIOM.

7. AJNTOPUTM CHUMIIIEKCHOTO MeT0/1a. CHMIUIEKCHBIE Ta0IHIIBI. DKOHOMHYECKAs M TeOMETPHUYECKasi HHTePIPETaluu
3JIEMEHTOB CUMIIJIEKCHOMN TaOIHIIBI.

8. ANropuT™M NOCTPOECHHUS OTIOPHBIX ITAHOB. ANTOPUTM HaXOXKICHUS ONTUMAIbHOTO MJIaHA.

9. JIBolicTBeHHAs 3aa4a TMHEHHOrO IPOrPaMMUPOBAHUS.

10.  OcHoOBHBIE TEOPEMBI ABOMCTBEHHOCTH. [ eoMeTpruecKas HHTEpIpETalHs ABOMCTBEHHOH 3a/1auy.
11.  DxoHoMHuueckas U MaTeMaTnieckas GopMyIUpOBKa TPAHCIIOPTHOH 3a1auH.

12. HaxoxkJeHue UCXOJHOTO ONOPHOTO IUIaHa TPAHCIIOPTHOM 3a1a4H.

13.  Meroa NOTeHIMAIOB ONpeIeNICHNs] ONTHMAaJIbHOTO OMOPHOIO IUIaHa.




14.  TlocraHOBKa 3aJjau¥l JMHAMHUYECKOTO IPOrPAMMHPOBAHMUSI.

15.  OnrumanbHas CTpaTerus 3aMEHBI 000PYIOBaHUS.

16.  OnrumanbHOE pacrpeeiCHUE PECYPCOB.

17.  Tlonsrtue o 3aga4ax HEJMHEHHOTO U LIEJIOYUCIIEHHOTO NPOrPaMMHUPOBAHUSL.

18.  OcHoBHbIe MOHATHS TeopuH rpadoB. ONTUMHU3ALMOHHBIE 33,1241 Ha rpadax.

19.  OcHosHuble oHATHS 0 Tpadax. OnpenencHre KpaTIalInX paccTossHAN Ha Tpade. ['padsl ¢ mporryckHOMI
cnocoOHOCTRIO IyT. Oprpadsl; 3a1a4a 0 MAaKCUMaJIbHOM ITOTOKE.

20.  TpancnoprHas 3agada Ha ceTd. CeTeBOe IUTAHUPOBAHHE.

21.  Ausropurm @oppa. IloToku ¢ HANMEHBIIEH CTONMOCTBIO M OTPAHUICHUEM IMIPOIYCKHOM criocoOHOCTH AyT. Meton
BETBEH W IPAHUII, 33/1a9a 0 KOMMHBOSDKEpE; (POPMHUPOBAHUE 3aJa4l OUEPETHOCTH OOCITY>)KUBAHUS IPY30BBIX ()POHTOB
JIOKOMOTHUBOM.

22.  Teopus maccoBoro oocmyxuBanus. Bunel cucrem maccooro oocnyxuanus (CMO). DddexruBrocts CMO.
MapkoBCKuU€e LIeH COCTOSIHUI C TUCKPETHBIM BpeMeHeM. [lepexoqHble BepoaTHOCTU. BeposaTHOCTH cOCTOSIHUI AUCKPETHOM
nenyu. MapKkoBCKHe IIeNH COCTOSHUI ¢ HENPEPhIBHBIM BPEMEHEM.

23.  IInoTtHOCTH BepoATHOCTH Iepexosa. BeposTHOCTH COCTOSIHMIT HENPEPHIBHOM LienH.

24.  Tlorokwu cobsituil. [IpocTeiimuii myacCOHOBCKHUI MOTOK COOBITHI. ITyacCOHOBCKOE pacmpeielicHUE COOBITHIA.
ITokazaTenpHOE pacpeneeHne HHTEPBAIOB BPEMEHH MEKAY COOBITHAME. CIIOKHBIE TOTOKH COOBITHH

25.  Ilpumenenue mapkoBckux nemneit B CMO. Knaccudukarnus CMO. Cxema pazmMHOxeHus U rubemn. @opmynst JIuTTia.
CMO c otkazamu (cuctemsl ¢ motepsasmu). CMO ¢ oxXugaHneM B OTpaHUICHHON OYepe/IH.

26.  MogenmpoBaHue CIyIaifHBIX BenUIrnH MeToioM MoHTe-Kapo. Onenka morpemaoct Metona Monte-Kapio.
Enuananeii sxpeOuit 1 GopMBI €T0 OpraHu3aIli.

27.  OmnpenencHue XapakTEPUCTHK CTAIIMOHAPHOTO CIy4aifHOTO Ipolecca 1o ofHOH peannzannu. HeoOxoxumoe 4ucito
peanuzanuii. [Ipumenenue metona MonTe-Kapio f1st o6ocHOBaHMSA pelIeHUI.

28.  VmwuraumonHoe MonenupoBaHue. CyIHOCTh ¥ 3HAUSHHUE CTATUCTUYECKOTO MMUTAIIMOHHOTO MO/ICITUPOBAHHUSL.

29.  Drambl CTaTUCTHYECKOTO UMHTALIMOHHOTO MOJICITUPOBAHHSI.

30.  TlomsiTme 00 anmpoKCHMALUU U CTIQ)KUBAHUHU DKCIIEPUMEHTANIBHBIX JITAHHBIX.

5.4 MeToauyeckue MaTepuabl, onpeaesomue Npoueaypbl OUeHMBaHUS

JIekIOHHEIH Kypce OLIEHUBAETCS MO HATHMUUIO KOHCIIEKTa JEKIIMHA U MHChMEHHBIX OTBETOB Ha BONPOCHI, IPUBOIUMBIX MOCTE
JIEKINH; B CITydae cCaMOCTOSATEIBHOT0 N3YUEHHS 00yJaroIUMCs JIEKIIUH 110 HeH 3a1aeTcsl OJMH BOIPOC JUTS TIOJTyIECHHUS] YCTHOTO
otBeTa. [Ipy paBUIBHBIX OTBETAX 3HAHUE O0YUYAIOIIETOCS OLIEHUBACTCS HOIOKUTENBHO; B CITydae HETOYHOTO OTBETA 33/1aeTCs
OJIUH JOTIOJTHUTENBHBIA BOIIPOC MO 3TOM JKe TeMe; B CIIydasiX HeMPaBUIIbHBIX OTBETOB 00YYaIOMIEMYCsl MTPeJIaraeTcsi IOBTOPHUTH
n3ydeHUE MaTepralla ¥ BHOBb OTBETHTH HA 3TH K€ BOIIPOCHL.

TecTbl cocTaBiIeHBI B BUI€ BONIPOCA U YETHIPEX BapUaHTOB OTBETA, OJMH U3 KOTOPHIX SIBJISAETCS IIPABUIIBHBIM; TECTHI
OIICHUBAIOTCSI MTOJIOKUTEIBHO 1pH 60 U GoJiee MPOICHTOB MPAaBIIBHBIX OTBETOB (OlleHKA "3a4eT"), B IPOTHBHOM CITy4ae
OIIeHUBAIOTCS oTpuIarenabHo (oneHka "He 3a4der"). TecTbl cOCTaBICHBI OTACIBHO MO KaXI0H TeMe JIEKITUH, a TAK)KE COCTaBJICH
UTOTOBBIN TECT MO BCEMY KYpCY, B KOTOPOM CIy4alHBIM 00pa3oM OTOMPAIOTCS 10 MATh BOIPOCOB U3 MATH KaTeropui (B
Ka)XJJOH KaTeTOPHH TECTHI OIIEHUBAIOT C(HOPMHUPOBAHHOCTD OJJHOM KOMIICTECHIINH).

Otyer oOyuaromerocsi 10 NMPAaKTHYECKUM 3aHATHSM. [IpW HpaBUIBHBIX OTBETaX YMEHHE OOYYalOIIErocs OLEHHBACTCS
MIOJIOKUTEIbHO; B CIy4ae HETOYHOrO OTBETa 33/aeTcs OIWH JIONOJHHUTENBbHBIM BOIPOC IO 3TOH XXE TeMe; B CIIydasx
HETIPAaBWIBHBIX OTBETOB OOydaromeMycsi IpeAaraeTcsi MOBTOPUTH M3YYCHHE METOJMYECKMX YKa3aHWH Ui BBITTOJHEHHS
71a00paTOPHBIX pabOT U BHOBb OTBETUTH Ha 3TH YK€ BOIIPOCHI.

K 3auety nomyckarorcst o0y4aromuecs, OTYUTaBIINECS 110 JTa00opaTOpHEIM paboTaM, CAABIINE MUCHMEHHBIE OTYETHI IO 3THM
BUAaM paboT W mpoueanie cobeceloBaHHE IO JEKIMOHHOMY Kypcy. B 3aBucuMocTH OT HTOroB coOeceqoBaHHS IO
TIEKIIMOHHOMY KypCy 3a4eT MOXeT OBITh 3aMEHEH Ha HTOTOBOE TECTHPOBAHUE.

OTBeTHl Ha 3a4yeTe OLEHMBAIOTCS IOJOXKUTENBHO (OLeHKa "3aveT") MpH NMpaBWIBHBIX OTBETAaX HA TPU BOIPOCA; B Cllydae
HETOYHOTO OTBETA 33/1aeTCSI OAMH JOIOIHUTEIBHBIN BOIIPOC IO 3TOH ke TeMe (MaKCHMaJbHOE KOJIMYECTBO JIOTIOJHUTEIBHBIX
BOMPOCOB PAaBHO TPEM); B ClIydasix HEMpaBWIbHBIX OTBETOB Ha 50% wu OoJsice BOMPOCOB (OCHOBHBIX U JOIMOJHHTEIBHBIX)
oOyuaromuiics momydaet oueHky "He 3auer".

K uroroBoMy TeCTHpOBAHHIO MOITyCKAIOTCSA OOyYArOIMIMECs, OTYUTABIINECS IO MPAKTUYECKUM 3aHATHSAM H J1aOOpaTOPHBIM
paboram, cpaBIIMe NMHUCbMEHHBIE OTYETHI IO 3THM BHAaM pPadoT, CHABIIME KOHTPOJIBHYIO pabory Ne 1, BBINOJHEHHYIO IO
3aJ]aHHOMY BapHaHTy, OTYHTABIIMECS [0 HUM M IpoLIeamue codeceroBaHNe Mo JIEKINOHHOMY Kypcy. [Ipommenmue nrorosoe
TECTUPOBAHKE C INPABWIILHBIM KOJIMYECTBOM OTBETOB HA TECTOBBHIE BONPOCH — He MeHee 60% oT obmero oObéMa 3amaHHBIX
TECTOBBIX BOIIPOCOB MOJNIy4aroT "3aver", B IPOTUBHOM Cilydae OHU nonydaroT "He 3a4er" u MoryT mpoiiTu TeCTUpOBaHUE ele
onuH pa3. B ciaydae moBTopHOTO noyueHus oneHky "He 3a4er" HazHauaeTCs KOMUCHOHHBINA TIPHEM 3a4eTa.

Otyer mo PI'P Ne 1 3akmiodaercss B NMpOBEPKE COOTBETCTBHS 3aJaHHOMY BapHaHTy W NPABHIBHOCTH BBIIIOJHEHUS BCEX
3amaHnid. "3auTeHo" — cTaBUTCS 32 PabOoTy, BBITIOJHEHHYIO TIOJHOCTHIO 0e3 OMMOOK U HEI0YETOB B COOTBETCTBUH C 3a/IaHUEM,
BBIJIAHHBIM [UISl BBITIOJIHEHUSI KOHTPOJILHOM paboThl. OOydaromuiicss IMOJHOCTBIO BiajeeT WHQOpManued o HOPMATHBHBIX
JIOKYMEHTaX, pETyIUPYIOINX X035 HCTBEHHBIE MPOIIECCH B OPTaHM3AINN; HA OCHOBAHWHU JAHHBIX O (PMHAHCOBOM JEATEIFHOCTH
MOJKET PEeIINTh BCE MOCTABJICHHBIE B 3aJaHMHM 3amadd. "He 3auteno" - craBuTcs 3a paboTy, ecin 00ydaromuics MpaBUIBHO
BBITIOJTHWII MeHee 2/3 Bcel paboThl, MCHOJB30Ball IPH BHIOJIHEHUH paboThl YCTapeBIIyI0 HOPMaTHBHYIO 0a3y.




6. IEPEYEHDb YYEBHO-METOINYECKOT'O OBECIIEYEHUSA JUISI CAMOCTOSITEJTBbHOM PABOThI
OBYYAIOIINXCS 11O JUCHUATITAHE (MOIY.JIIO)

6.1 [lepeyeHh OCHOBHOI M TOMOJHUTEIHHOI YIeOHOM JATEPATYPHI, HEOOXOTUMO /ISl 0 CBOCHHS JUCIUILINHBI (MoAynA)

6.1.1. OcHoBHas JIUTEpPaTypa

ABTOpBI, 3arsaBue HU3narenancTBO, Koua-Bo
COCTABHUTEJIH roj
J1.1 |Comom, C.A MaremaTuieckoe MOJSITUPOBAHNE CUCTEM U TIPOIISCCOB : PocroB-na- OBC «JIaub»
yueonoe mocobue / C.A. Conom, A.I. KynbkuH. Hony : PI'VIIC, | https://e.lanbook.com/boo
JI1.2 [Tomy6eBa HM |MaremaTudeckoe MOAEINPOBAHUE CUCTEM U IIPOIIECCOB. Cn6.:HaHL,2016 SBC «JTanb»
YuebHoe mocobue. ~192c.
JI1.3 [YepesoBI'. A., [MaTemaTuueckoe MOJEIUPOBAHHE CUCTEM H IIPOLIECCOB : Camapa: OBC «Jlaub»
Bomnk B. T’ MIPAKTHKYM. CamI'VIIC,2016
-92 ¢
6.1.2 JlonoHuTEIbHAS JUTEpPATYypa
ABTOpBI, 3ariaBue Mspareancrso, Kou-Bo
JI2.1 |AGpamoB A.A. [MareMaTHdeckoe MOIEIHPOBAHIE TPAHCIIOPTHBIX Tporieccos . |M.: PTOTVYIIC, 144
YuebHoe nocodue. 2002. -128 c.
J2.2 |[opbaues, A.M. [MaremMaTn4yeckoe MOJCIIUPOBAHNE CUCTEM U IIPOIIECCOB : CaHkKT- OBbC «Jlanb»
yaeOHoe mocobue / A.M. T'opb6aues, /I.B. Houkos, C.B. IleTepOypr : | https://e.lanbook.com/boo
benoycos. MryI1Ic, 2017. k/101571
JI2.3 |bamamaeB A.H. |MaremaTudyeckne Moaen 00bEKTOB U IIPOLECCOB: KOHCIIEKT |Camapa: IOBbC «Jlanb»
JIEKLIUH. CamI'VIIC,2016
~56 c.

6.2. [lepeyenn pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH "HTepHeT"

HaumenoBanue pecypca da.aapec

91  |Kypc AuCTaHIHOHHOTO O0YUCHHUS IUCIUILIHHBI «MaTtemaTudeckne —|WWW.Stgt.site/stgtedu
MOJIENH OOBEKTOB H IPOLIECCOBY

92 OnexrpoHHas 6ubnmoTeyHas cucrema "Jlanp" 9BC «Jlanp»

7. METOJAUYECKHUE YKA3ZAHUSA JJISI OBYUAROIIIUXCS MO OCBOEHUIO IUCIHUIIJIMHBI (MO1YJIS)

Jlyist 0cBOGHMSI TUCLIUILIMHBI 00y4aromeMycsi HEOOXO0AMMO: CUCTEMATHYECKH TTOCEIIaTh JIEKIIMOHHBIE 3aHSTHS; aKTUBHO Y4acTBOBATh B
00CYXIEHUH TIPEIIOKEHHBIX BOMPOCOB M BBINOIHATH MPAKTUYECKUE 3aJaHUs; YCHEUIHO MPOMTH BCe (POPMBI TEKYIIETO KOHTPOIIS;
YCIICIIHO NMPONTH MPOMEKYTOUHYIO aTTECTAIHIO (BOIIPOCH! IIPUIIAratoTcs 1.6.4).

JI71s1 TOATOTOBKM K MPOMEKYTOYHOW aTTECTAIMH 10 JAUCIHUILINHE HEOOXOAMMO HCIOJIb30BaTh: MAaTEPHAIBI JIEKIIUMA, PEKOMEHIYEMYIO
OCHOBHYIO U JOTIOJIHUTEIBHYIO JIUTEPATYPY; PECypChl HH(POPMAIMOHHO-TSIIEKOMMYHHKAIIMOHHOW ceTu "MHTEpHET"; METOAMYCCKHE
MaTepHabl; HHPOPMAITHOHHO-00Pa30BaTEIBHYIO CPEY YHUBEPCUTETA.

JIyist TEOpETHYECKOro U MPAKTUYECKOr0 YCBOCHHS JUCLHUILIMHBI OOJIBIIOE 3HAYEHHE MMEET CaMOCTOsTeNbHAs paboTa oOydaroummxcs,
KOTOpasi MOXKET OCYIIECTBIATHCS Kak WHIMBHAYallbHO, TaK W TOJA PYKOBOACTBOM oOyuatomiero. JlanHas pabora npenmnonaraer
CaMOCTOATENIFHOE M3ydeHHE O0yJaroIMMCs OTAEIBHBIX TeM (CM. M.4), JOMOJHHUTENBHYIO MOATOTOBKY K KaXJIOMY JIEKIIHOHHOMY H
MPAKTUYICCKOMY 3aHSTHIO.

CaMmocrosiTenbHas paboTa OOYYaIOIIMXCS SIBISCTCS BaKHOH (opmoii oOpasoparenbHOro mporecca. OHa peann3yercs BHE pPaMoOK
pacnucaHus, a TaKXxKe B OMOIHOTEKe, 10Ma, TIPU BBHIIIOJHEHHUH YUCOHBIX 3a1a4.

Lenp camocTosTenpbHOW pPabOTHl - HAay4YWTh OOYYAIOIIErOCS OCMBICICHHO M CaMOCTOSTENbHO padoTaTh CHadajga C Y4eOHBIM
MarepualioM, 3aTeM C Hay4yHOW HH(pOpMalel, 3aJI0)KUTh OCHOBBI CAMOOPTaHM3al[Md W CAMOBOCIIUTAHHS C TE€M, YTOOBI MOBBICHTH
YPOBEHL OCBOCHUA KOMHGTCHHHﬁ, a TaKKC MMPUBUTH YMCHUC B IIaJ'IBHeﬁHICM HETIPEPBIBHO MOBLIMIATE CBOIO KBaJ'II/Iq)I/IKa[H/HO.

8. THOOPMAIIUOHHBIE TEXHOJIOI'MHU, UCIIOJIB3YEMBIE TTPU OCYHWECTBJIEHUN OBPA3OBATEJIBHOI'O
MNPOLECCA IO JUCHUITVIMHE (MO YJIIO

BrImonHeHne MHIUBUAYATBHBIX 33JaHUH JTa00PaTOPHBIX PadOT M MPAKTHYECKUX 3aHATHH MTPOBOIUTCS O0YJAIONIMMHUCS B IPOTpaMMax
Mathcad 2000, Exel 2007, gBasic, CAAM. OtueTs! 1o 1ab0paTopHbIM paboTaM ¥ IMPaKTHYCCKUM 3aHATHAM BeimonHstores B MS Word.
[ToaroToBka K JIGKIHMSIM OCYIIECTBISIETCS C HCIONb30BaHWEeM WHpopmanuoHHoro pecypca CamI'YIIC "Iucranumonnoe oOydeHue"
(http://do.samgups.ru/moodle/enrol/index.php?id=481). TectupoBanue  ocyiuecTBiassercss Ha  crpanune caiita Cam['YIIC
"TuctannuonHoe oOydenue" (http://do.samgups.ru/moodle/mod/quiz/view.php?id=10768). Jlekuuu Ha ayJUTOPHBIX 3aHATHIX
COIPOBOXKIAIOTCSI ICMOHCTPALIMEH PUCYHKOB C OMOUIBIO KHHOTIPOEKTOPA.

8.1 l'lepe'lem, nporpaMmMHoOro o0ecneyeHus u PlH(l)OpMallﬂOl—[Hl)lX CIIpaBOYHbLIX CUCTEM

8.1.1 |Microsoft® Office Professional Plus 2007 Russian Academic OPEN No Level (siuensust Ne45840570 ot 27.08.2009 1.)

8.1.2 |Mathsoft Mathcad 11 Enterprise Edition (sumnensus SE112403HV0053 ot 2004 r.)

8.1.3 |gBasic (Tum aueH3UH - YCIOBHO GECIUIaTHBIN)

8.1.4 |CAAM (Tun JMLEH3MN - YCIIOBHO OECIUIATHBIN)

8.1.5 |DnexrponHas GubnmoreuHas cucrema "bubamoTex" https://libsamgups.bibliotech.ru

9. OMIMCAHUE MATEPUAJILHO-TEXHUYECKOW BA3bI, HEOBXOJUMOM JUIsI OCYIIECTBJIEHUS



https://libsamgups.bibliotech.ru/

Jlekunonnas ayauropus (45 m Oosiee MOCaJOYHBIX MECT) M ayIUTOPHs Ul NPOBEINCHUS INPAaKTUYECKUX 3aHATHH (25 u Oonee
MOCa/I0OYHBIX MecT) 00OpyZOBaHHBIC y4eOHOH MeOenblo; HeOTPaHWYEHHBIH JOCTYI K AJIEKTPOHHO-OMOIMOTEYHBIM cHCTeMaM (uepe3
pecypebl  oubsmorekn CamI'YIIC), x anexTpoHHOH WH(pOpPMAIMOHHO-00pa3oBaTedbHOM cpene moodle M k MH(DOpPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOM ceTn «HTepHeT» B paMKax CaMOCTOSATENILHOM paboThl 00y4aronierocs.







