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1. HEJIA A 3AJJAYU JTUCHUITJINHBI
1.1. Hean aucuMninHbI
Ilenpro MUCHUIUIMHBI SBIISICTCS M3YUYEHHE OCHOBHBIX KJIACCOB 3a7a4 ONTHMM3a-
IIUM ¥ METOJIOB UX PEIICHMS, OBJIAJICHUE TUIOBBIMH IIpUEMaMH IIOCTPOCHHS Ma-
TEMATHYCCKUX MOCICH MPHKIAMHBIX 3aJa9 ONTUMH3AIUH B HH(GOPMAIMOHHBIX CH-
cTeMax, MOJyYeHHE MPAKTHYECKUX HABBIKOB Pa3paOOTKH M HCIIOJb30BaHUSA IIPO-
rPaMMHOI0 00ECIEUeHHUS JIsl MIOUCKA ONTUMAJIBHBIX MTPOCKTHBIX PEIICHUIA.

1.2. 3axaun ocBOeHNSA TUCIUILITHHBI

- I3yYeHHE OCHOBHBIX KJIACCOB 3aJ1a4 ONTUMHU3AIIHH,

- OCBOCHHME OCHOBHBIX IIPHEMOB ITOCTPOCHHUS M THITHU3AIHMH MaTEMaTHYCCKUX
ONTUMHU3AIMOHHBIX MoJieliel B MH(OPMAIIMOHHBIX CUCTEMAX;

- W3yYCHHE METOJIOB IOMCKA ONTHUMAIBHBIX PEIICHUH, UCTIOJIb3YIOMIUXCS TPU
IIPOCKTHPOBAHKMH M SKCILTyaTallud HH(POPMAIMOHHBIX CHCTEM U UX KOMIIOHCHTOB,

- IpHOOpPETEHNE HABHIKOB PAIIMOHAIIBHOIO BBEIOOpA ONTHMH3AIMOHHBIX IIPOIIC-
JIyP B COOTBETCTBHH C OCOOCHHOCTSIMHM peIllacMbIX 3a/1adY;

- OBIIaJICHUC METOJUKON OpraHu3aIlMd ONTHMH3AIIMOHHOI'O IIpoIecca Hu
OI[CHKHU KAa4eCTBA MOJYYCHHBIX IPOCKTHBIX PEIICHHH;

- npuoOpeTeHrne HABHIKOB MPOTPAaMMHON pealu3aluyd aJlrOpUTMOB OITH-
MH3AIUHA ¥ UCTIOJIB30BAHUS CTAHJAPTHOTO MPOTPAMMHOTO 00ECTICUCHUS JIJIST PEIICHHMSI
MPaKTHYECKUX 3aJ1ad.

2. MECTO JUCIUIIVIMHBI B CTPYKTYPE OIIOI
Hucrumnaa «MeToabsl ONTUMU3AINMIY OTHOCUTCS K AUCIUIUIMHAM BapHaTHB-
HOM YacTu (AMCIUILIMHA 110 BbIOOPY) Osioka b1.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUA 110 IUC-
HUITJIMHE

[Ipouecc wu3yueHuss OUCUHUIUIMHBI «METOAbl ONTUMM3AIMK» HAIPaBJIEH Ha
dbopMUpOBaHUE CIICTYIOMIUX KOMIIETEHIINMN:

[TK-6 - CriocoGeH mpoBOAUTE OIEHKY OCYIIECTBUMOCTH (DYHKIIMOHUPOBAHUS U
COMPOBOXKICHUSI HH(POPMAITMOHHON CUCTEMBI

[TK-1 - CrtocoOeH BBIMOTHATE CHHTE3 TPEOOBAHMI K TPOrPaMMHOMY MPOAYKTY U
JIEKOMIIO3UIINIO TPOTPAMMHOTI0 CPEACTBA HA KOMIIOHEHTHI

Pe3yabTaThl 00yueHUs, XapaKTepUu3yoiimue

Komnerenuus
cpopMUPOBAHHOCTHL KOMIIETEHLIMH

[1K-6 3HaTh METOABl MOWCKA ONTHUMAJIBHBIX PEUICHUN, HCIIOJb3Y-
IOLIUXCA TPU TPOEKTUPOBAHUM W IKCIUTyaTaluu MHpopMa-
LIHOHHBIX CUCTEM U UX KOMIIOHEHTOB

¥YMerh pa3zpabaTbiBaTh MaTeMaTHYECKUE MOJCIIH U aJTOpPUT-
Mbl JUISI PEHICHHS] 3a7ad ONTHUMH3AIMHA, WHTEPHOPETHUPOBATH




pe3yJbTaThl BBIYMCIEHUNW, TPOBOAUTH OLEHKY OCYLIECTBUMO-
CTH (PYHKITMOHUPOBAHUS U COMIPOBOXKICHUS HHDOPMAITMOHHON
CHUCTEMBI

Baagery npuémamu pa3paboOTKM MaTEeMaTUYECKOrO U Ipo-
IrPaMMHOI0 OOECHEYEeHHs JJIi PEHICHHUs MPUKIAJHBIX 3a7ad
ONTUMM3AIIMY B UHPOPMAIIMOHHBIX CUCTEMAX

[TK-1

3HaTh STalnbl peuieHus: 3ajlad MapaMeTpUYecKOro U CTPYK-
TYpPHOTO CUHTE3a MH(POPMAIITMOHHBIX CHUCTEM Ha OCHOBE CO-
BPEMEHHBIX METOJIOB ONITUMU3AIINHI

YMeTh BBINOJHITh CHUHTE3 TPEOOBaHMM K MPOTrpaMMHBIM
KOMIUJIEKCAM ONTUMH3ALMU U JIEKOMIO3UIIMI0 TTPOTPAMMHBIX
CPEACTB Ha KOMITOHEHTBI

B.]'laHeT]: HaBbIKaMH PCHICHUSA IIPUKIIAAHBIX 3aJ1a4 OIITUMH3a-
I B aBTOMATU3HUPOBAHHOM PCKUMC C HCIIOJIB30BAHHUCM CO-
BPECMCHHLIX IIPOTPaMMHLBIX CUCTCM,

4. OBBEM JUCHUIIJIMHBI

ouHas popma o0ydyeHust

Bun yueOHo# paboTh Bcero CemecTpsl
4acoB 5

AyauTopHbIe 3aHATHS (BCEro) 72 72
B Tom yucie:
Jlexkuu 36 36
ITpakTuueckue 3ansatus (I13),
B TOM 4YHcCyie B (hOpPME MPAKTHICCKOU IOTO0-
TOBKH (npu Hanuyuu)
Jlabopatopusbie padoTsI (JIP),
B TOM 4Hclie B opMe IPaKTHUECKOM MOAT0- 36 36
TOBKH (npu Hanu4uu)
CamocrosiTesibHas paboTa 36 36
KypcoBoii npoekT (padoTa) (ecThb, HET) HET HET
KoHtposibHast pabota (ecTh, HET) HET HET
Bua npoMexxyTodHo aTTecTanuu (3ader, 3a- 3a4€T | 3a4ET
YET C OIICHKOM, PK3aMEH)
O6mas Tpynoemkocts | 108 108
qac

3a4. el. 3 3




5. COAEPKAHME JUCHUTIIUHBI (MOYJIST)
51 Conepmaﬂne pa3acjoB JTUCHUIUVIMHBI U PAaCpeac/JICcHuEC TPYAOEMKOCTH
I10 BUIaM 3aHATHH

ouHasi popma o0yueHust

Ne
/o

HaunmenoBanue TeMbl

Coneprxanue pasjaena

Jlexx

JIao.
3aH.

CPC

Bcero,
Jac

1

dopmanuzanus 3a1a4
MOMCKA  ONTUMAaJb-
HBIX pEHICHUN

[TocTaHoBKa 3a/1a4 ONTUMAIILHOTO
BbIOOpa.  XapaKTePUCTUKH SKCTpe-
MaJIbHBIX 3a/1a4 B MPOCKTUPOBAHHH.
[ToHsATHE CXOAMMOCTH AITOPHUTMOB U
a¢pextuBHOCTH  pemeHus. O0600-
IIEHHAas CXeMa MpoIecca ONTHMAllb-
Horo BbiOOpa. Ilpomnenypsl aHanmusa,
CHUHTE3a, MPHUHATHS PpEHICHUH, HX
B3aUMOCBsI3b. OCHOBHBIC (haKTOPBHI,
BIHSIOIME Ha 3(PPEKTUBHOCTH OTHU-
MU3AI[MOHHOTO TIpoIIecca.

Krnaccudukanus 3agad ONTUMHU-
3alU¥ ¥ METOJOB UX PEUICHUs

14

Mertonbpl  ogHOMEp-
HOH ONTUMM3ALUN

IlocTanoBKa 3a1a4n OAHOMEPHOMN
ONTUMU3AIMH. YCIOBHUSI ONTHMAJIb-
HOCTH JIJISl 33/1a4 OJTHOMEPHOU OITH-
Mu3anuu.  MeTonbpl  TUXOTOMUH,
Hprorona, ®uboHauyum, 30J10TOrO Ce-
YEHUsI U X CPABHUTEJIbHBII aHATIN3.

14

Pemrenue 3amau nu-
HEWHOH  OITHMH3a-
1805051

ITocranoBka 3amayu  JUHENHOMN
ONTUMU3ALU Y. Cumruiekc-MeTo
pelmeHns 3a1ad JUHEWMHOW ONTHUMHU-
3anud. MeToJ MCKYCCTBEHHOTO 0a-
3uca.

3ajaun JMHEHHOTO MPOrpaMMu-
pPOBaHMS TPAHCIOPTHOIO THUMA U MX
NpUKJIAJAHbIE  acCleKThl.  Pemenue
TPAHCHOPTHBIX 33Ja4 METOJIOM IIO-
TEHIMAJIOB.

JIBOWICTBEHHOCTh B JIMHEHHOW OI-
TUMU3alUU. TeopeMbl TBONCTBEHHO-
ctu. MHTepnperanus JBOWCTBEHHBIX
3amay. CBs3b MEXIY pEIICHUSIMU
NpsAMOM W JBOMCTBEHHOW 3ajad.
JIBOMCTBEHHBI CHUMILIEKC- METO/I.
Ucnonp3oBanne JIBOMICTBEHHOT'O
CHMIUIEKC-METOIa ISl PElIeHus 3a-
Jlad ¢ BO3pacTalIIMM YHCIOM Orpa-
HUYEHUM.

[Ipukiaguple  3agaun  JTMHEHHOU
ONTUMM3AIMK B HMH(POPMAIIMOHHBIX
CHCTEMaXx.

22

Henuneiinas
ONTUMHU3AINA

ITocTaHoBka U OCOOEHHOCTH 3a-
nad HenauHenHou onrtuMmusanuu. Oc-
HOBHBIC ITOAXOObI K pemeHmo 3a1a4

22




HEJIMHEMHON ONTUMH3AllMU C Orpa-
HuyeHusIMH. CBelneHue 3amad c
OrpaHMuYEHUSIMU K 3agadaMm 0e3-
YCJIOBHOM ONTUMU3AIUH. Merton
mrpagHbIX  QYHKIHHA.

[IpuHIIMIIBI TOCTPOEHUST U KJac-
cuUKaMs MeTOJ0B 0e3yCIOBHOMN
HeIUHEHHOH onTuMmm3anun. Ilowmc-
KOBBIC METOJEl OITHMAJIBHOI'O BEI-
6opa. MeToabl MOKOOPIMHATHOM OI-
TUMU3alMU. MeTroj NepeMEHHOro
MHororpanHuka Hennepa-Muna u ero
Moaudukanuu. MeToasl ClryqaiiHOTO
ITOMCKA.

['panuenTHBIE METOABI ONTHUMU-
3allud U UX uHTeprnperauus. ['paau-
EHTHBI METOJ C TEePEMEHHBIM IIIa-
rom. MeToj HauCKOpEHIIero crnycka.
Mertoa conpsiKEHHBIX TPaTUEHTOB.

Metonbl  ONTUMHU3AIMKA  BTOPOTO
nopsinka. Meron HerootoHa u  ero
Moaudukanuu. KBa3MHBIOTOHOBCKHE
MeToAbl onTuMu3anuu. [Ipuxknaanbie
3aJlayd HEJIWHEHHONW ONTHMH3AIlUH B
NC. 3agaun napamMeTpu4ecKoro CHUH-
TE3a.

Meroasl  peuieHus
3a71a4  JUCKPETHOM
ONTUMU3ALNH

IlocTaHoBKa 3amad JUCKPETHOMN
ONTUMU3ALMHN, OCHOBHBIE IPUEMBI
npeoOpa3zoBanus monened. [lonsitue
0 KOMOMHATOPHBIX 3aJaJax.
NP-noHbIe 3a0aum.

[Ipumepsl nOpUKIanHBIX 33134
JTUCKPETHOM ONTUMHU3AIMHU. 3ajada
KOMMMBOSDKEpa, 3aJladyd O paHlle, O
MOKPBHITHH, O Ha3HAYCHUSX, UX TPHU-
KJaJHbBIE AacCITEKTHI. JuckperHbie
3agaud Teopum pacnucanui.  Uc-
MOJIb30BaHUE AUCKPETHBIX MoJeei
7S pemieHHs] 3a7a4  CTPYKTYPHOTO
CHHTE3a.

Knaccudukamnmst OCHOBHBIX Me-
TOAOB pEIICHUs 3adad JAUCKPETHOU
ontumuzanu. Merox T'omopu s
pEelIeHUs] TMOJHOCTBIO IIEJOYUCIICH-
HBIX W YacTHYHO IIE€JIOYHCIIEHHBIX
3aga4. MeToJ1 BETBEW U I'PaHUILL.

18

OCHOBHBIE TOIXOIBI
K pEHIeHUI0 3aJa4
MHOTOKpHUTEpHATTh-
HOU ONTHUMH3AIIU

dopManuzanusi U OCOOCHHOCTH
3aJjad MHOTOKPHUTEPHAILHON OMTH-
muzaruu.  Knaccudukamus — 3amaq
MHOT'OKPUTEPUAIILHON ONTHUMHU3ALIHAH.
Ycnosust a3pdexTuBHOCTH IS 33124
MHOT'OKPUTEPUAILHON ONTHUMHU3ALNH.

18




MmuoxectBo Ilapero. Ilogxomer
OTpeIeNICHUI0 ONTUMAJIb-
HO-KOMIIPOMHCCHOT'O DEILCHUs] B 3a-
Jlayax MHOTOKPUTEPHUAILHOW OMNTHU-
Muzaiuu. CBepTKa 4YaCTHBIX KpUTE-
pueB B OOOOIICHHBIM ITOKA3aTellb.
AJITUTUBHBIN, MYJIbTUITUKATUBHBIMN,
CPEIHECTETICeHHON KPUTEPUH OITHU-
MabHOCTH. CIOCOOBI OMpeaeIeHUs
BECOBBIX KOA(D(DHUITMEHTOB KPUTEPUEB
npu  (GopMupoBaHHH 0OOOIIEHHOTO
KPUTEPUS ONTHUMAILHOCTH.
Ornpenenenue ONTUMAJTb-
HO-KOMIIDOMHUCCHOTO ~ pEIIeHUs Ha
OCHOBE  CHELMAIbHBIM  00pa3om
c(hOpMyIUPOBAHHBIX 3373y CKaJsp-
HOM ONTUMM3ALMU. MeToJ TIIaBHOTO
KpUTEPHUSL. Jlexcukorpaduyeckue
MEeTOJbl. MeToa mociie10BaTeNbHbIX
yCTynok. MeToJl rapaHTUPOBaHHOTO
pesysibrata.  YelloBeKO-MalllMHHbIE
IPOLEAYPHl IPUHSITUS PEIICHUIN

Hroro| 36 36 36 108

5.2 Ilepeuenb 1a00paTOPHBIX padoT

1. 3ydenne MeTO10B OJTHOMEPHON ONTHMH3AIIUH

2. Pemenue 3amay muHeHON ontuMu3anuu cpeactBamu EXCEL
3. Pemrenre TpaHCTIOPTHBIX 3a/1a4 JIMHEWHOW ONITHMH3AIIAN

4. Pemienue 3a1a4 JUCKPETHOM ONTUMU3AIUU

5. Pemenue 3aga4y HEJTMHEHON OIITUMH3AIUNA

6. Perienne 3amau ontuMm3arnvu cpeacreamu Mathcad.

6. MIPUMEPHAS TEMATUKA KYPCOBbBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B cooTBeTcTBUM ¢ yueOHBIM TJIAHOM OCBOCHME AUCIIUIUIMHBI HE TIPEIyCMaTpH-
BaeT BHITIOJIHEHUE KYPCOBOTO MPOEKTa (paboThl) WM KOHTPOJIBHOM pabOTHI.

7. OHEHOYHBIE MATEPHAJIBI IJIAA ITPOBEJIEHUSA TIPOMEXYTOY-
HOM ATTECTAIIMA OBYYAIOIINUXCS IO JUCIHUILJIUMHE

7.1. Onucanue moka3arejieii 1 KpUTepreB OLEHUBAHUS KOMIIETEeHUMA Ha
Pa3JIMYHBIX 3TANAX UX GOpMHUPOBaAHMS, ONIMCAHME IKAJ OLEHUBAHUSA

7.1.1 Tan Tekymero KOHTPOJIA

Pe3ynbpraTel TEKylIero KOHTpOJIs 3HAHUM U MEKCECCHOHHOM aTTECTaluU OlLie-
HHUBAIOTCS 10 CIEAYIOMIEN CUCTEME:

«aTTEeCTOBAH»;

«HE aTTECTOBAHY.




PesynabTaTnl 00y4eHus,

Kowme-| - xapaxrepusyiouue Kpurepuu ATTecTOBaH He aTrecroBan
TeHUHUs | cpOpMHUPOBAHHOCTH OLIcHUBAHMS
KOMIIETCHIIM U
[TK-6 3HaTh MeToAbl MOMCKa|3HaHUE METOJIOB Breimonunenue  pa-|HeBbimonnenue padbot
ONTUMAJIBHBIX PEIICHUH, | THHEHHOM, TUHEH-  |00T B CPOK,[B CpoOK, mpemaycMmoT-
UCIIOJIB3YIOIUXCS.  IIPU|HOM, TUCKPETHOM, IIPEyCMOTPEHHBIN |pEHHBIM B paboumx
MIPOEKTUPOBAHUU U[MHOTOKpUTEpUaIb- (B pabouux Mpo-|mporpammax
OKCIUTyaTalluil  WHQOpP-|HOM ONTHUMH3ALNHU. |TpaMMax
MAaI[MOHHBIX CUCTEM U UX|AKTUBHas paboTa B
KOMITOHEHTOB X0/1e 1abopaTopHOTo
npakTukyma. OTBETBI
Ha TEOPETUYECKUE
BOITPOCHI IIPU 3aLIUTE
71a00paTOPHBIX pabOT
Ymerb pa3pabarbiBaTh|YMEHHE CTPOUTH Boinonnenue pa- |Hesbinosnnenue padot
MaTe€MaTUYeCKHe MOJe-|MaTeMaTUYECKHE 00T B CpOK, B CPOK, IIPEyCMOT-
JM U aITOPUTMBI JUISI|MOJIENH U pa3paba- |IpelyCMOTPEHHbIN [ peHHBINH B padounx
pelieHuss 3aJady  ONTH-|ThIBaTh AJITOPUTMBbI B pabouuXx mpo- nporpammax
MU3alUU, HHTEPIPETH- |1 pELICHUS 3a1a4 rpamMmax
pOBaTh pE3yJbTaThl BbI-|JTMHEHHOM, TUHEN-
YUCJICHUM, TPOBOAUTH|HOW, TUCKPETHOM,
OLICHKY OCYLIECTBUMO-|MHOTOKpUTEpHUATIb-
CTH (YHKIMOHUPOBAHMSI|HOW ONTUMU3ALINH.
U COIIPOBOXIEHUA WH-|Pemenue crangapr-
(OpMalMOHHON  CUCTE-|HBIX MPAKTUUYECKUX
MBI 3a1a4. BeimosHeHue
71a00paTOPHBIX pabOT
Baaners npuémamu|Pemenue npuknaa- | Beimonnenue pa- |HeBbimonnenue padot
pa3paboTKU MaTeMaTH-|HbIX 33]a4 ONTUMHU- 00T B CPOK, B CPOK, IIPEyCMOT-
YECKOr0 U TPOrpaMM-|3allid B KOHKPETHOM |IIPEeTyCMOTPEHHbIN [ pEeHHBIN B pabounx
HOro oOecrieyeHHs [yIs|npeaMeTHON obuia- B pabo4MX Mpo- porpammax
pemeHuss  IPUKIAAHBIX [CTH, BEIIIOJIHEHHE rpaMmax
3a/la4 ONTHUMU3ALMU B|1abOpaTOPHBIX paboT
UH(POPMALIMOHHBIX  CH-
cTEeMax
IK-1 3HaTh dTanbl pemieHus|3HaHUE TeXHOJIOTUN | BrimonHenne pa- |HeBpimonHeHune pabot
3a1a4y napameTpuye- [MCIoJIb30BaHus CO- 00T B CPOK, B CPOK, IIPEyCMOT-
CKOTO M CTPYKTYPHOT'O|BPEMEHHBIX METOJIOB |IPElyCMOTPEHHBIN [ pEeHHBIN B pabounx
CHHTE3a  HMH(OpMaIU-|ONTUMHU3ALUYU TPH B paboymx mpo- porpammax
OHHBIX CHCTEM Ha OC-|IPOECKTUPOBAHUH rpaMmax
HOBE COBPEMEHHBIX ME-|aBTOMAaTU3UPOBAH-

TOAOB OIITUMHU3AITUHN

HBIX HHpOpMaIH-
OHHBIX CUCTEM. .
OTBeTHI HA TEOPETHU-
4EeCKHUE BOIIPOCHI PU
3amuTe JabopaTop-
HBIX paboT

Ymern BBINIOJIHATH | Y MEHUE UCTIOJIB30- Brimonnenue pa- |Hepwimonnenue padot
CUHTEe3 TpeOOBaHUI K|BaTh COBPEMCHHBIE 0OT B CpOK, B CPOK, IIPEyCMOT-
IPOrpaMMHBIM KOM-|IpOrpaMMHBIE CU- | TPelyCMOTPEHHBIH [ peHHBIN B pabounx




IJIEKCaM  ONTUMU3ALNH
U JEKOMIIO3UIUIO IIPO-
IPAMMHBIX CpEICTB Ha

CTCMBI IJId PCIICHUA
MMPUKIAAHBbIX 3aa4
ONTUMHU3AIIUHU B pa3-

B paboymXx mpo-
rpaMmax

porpaMmax

KOMITOHEHTBI JUYHBIX MTPEIMETHBIX

obnactsx. Beimosn-

HEHHUe JabopaTop-

HBIX paboT
Baanern HaBblkamu |Pemenue npukiana- | Beimonnenue pa- |HeBbimonHeHne padot
pEelIeHUs]  TPUKJIAJAHBIX|HBIX 3a7a4 ONTUMU- 0OT B CpOK, B CPOK, IIPEyCMOT-
3aJa4 ONTUMHU3ALMU B|3allMU B KOHKPETHOHN |MPEeyCMOTPEHHBIN [ pEeHHBIN B pabounx
ABTOMATU3UPOBAHHOM  |IPEIMETHON 00nacT| B pabOYUX MPO- nporpammax
peXHUME C HCIOJIb30Ba-|C UCIOIb30BAaHHEM rpamMmax
HUEM COBPEMEHHBIX [pa3paboTaHHOTO
MIPOrPaMMHBIX CUCTEM, |IPOTPaMMHOTO

o0ecIeuyeHusl, BbI-
oJIHEHHUE J1Tabopa-
TOPHBIX padOT

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJISI 3HAHUI
Pe3ynbrarhl MpomMeKyTOYHOTO KOHTPOJIS 3HAHHWM OIEHWBAIOTCS B 5 cemMecTpe
JJ1s O4HOU (popMBI 00yUEHHMSI IO IBYXOaUIbHOM CUCTEME:
«3aYTCHO»
«HE 3aYTCHO»

Komme-
TEeHIUA

Pe3yabTaTnl 00y4eHus,
XapaKkTepu3youmme
copMHPOBAHHOCTH

KOMIICTCHIIUH

Kpurepun
OlLleHUBAHMUS

3auTeHo

He 3aureno

[1K-6

3HaTH METOJBI IIOHCKA
ONTUMAJIbHBIX PEIICHUH,
UCIIONIB3YIOLUXCS  TIPH
IIPOEKTUPOBAHUH u
SKCIUTyaTalu  UHGOp-
MallMOHHBIX CUCTEM U UX
KOMIIOHEHTOB

Tect

Brimonnenue tecta
Ha 70-100%

Brimonnenue menee
70%

Ymerb pazpabarbiBaTh
MaTEMaTUYECKUE MOJE-
JU U aJTOPUTMBI JUIS
pelieHus 3ajgad  OINTH-
MU3ALUM, WHTEPIpEeTH-
poBaTh pe3yJbTaThl BbI-
YUCJIEHUH, TNPOBOIUTH
OLICHKY OCYILECTBUMO-
CTH (YHKIIMOHUPOBAHUS
U CONPOBOXKICHUS WH-
(dbopMaIMOHHONW  CHUCTe-
MBI

Pemenue
CTaHIAPTHBIX
MPAKTUYECKUX 3a7a4

[TponemouncTpupo-
Ba H BEPHBIN X011
perieHus B 00Jb-

IIMHCTBE 3a7a4

3amaun HEe PeIICHbI

Baangers npuéMamMu
pa3paboTKu MaTeMaTu-
YECKOr0 W TporpamMm-
HOro oOecrmeueHus is
pelIeHusT  TPUKIIAIHBIX
3a/1a4 ONTHMU3AINHA B

Pemenune npukian-
HBIX 3a7a4 B KOH-
KpPETHOM NMPEeMETHON
obiactu

[TponemoncTpupo-
BaH BEPHBIN X0]1
perieHus B 00Jb-

IIMHCTBE 3a7a4

3aga4u HE PeIIeHbI




UH(POPMALIMOHHBIX  CH-

CTEMax

ITK-1

3HaTBh JTanbl perieHUs
3aja4 napameTpuue-
CKOTO M CTPYKTYPHOTO
CHUHTe3a  HMHpopManu-
OHHBIX CHUCTEM Ha OC-
HOBE COBPEMEHHBIX Me-
TOJI0B ONITHUMHU3ALMH

Tect

Brinmonnenue tecra
Ha 70-100%

Brimonnenue menee

70%

Ymerb BBITIOJHATH
CHUHTE3 TpeOoBaHM K
POTrPaMMHBIM KOM-
IUIeKCaM  ONITUMU3AIUH
U JIEKOMIIO3HULUIO TIPO-
TPaMMHBIX CPEICTB Ha

Penrenue
CTaHJAPTHBIX
MPaKTUYECKHUX 3a/1a4

[IponemouncTpupo-
BaH BEPHBIN X0]1
perieHus B 00JIb-

LIMHCTBE 3a/1a4

3aga4u HE PEIICHBI

IIPOIr'paMMHBIX CUCTCM,

KOMITOHEHTHI

Baapers HaBbIkamu |Pemenue npukian- | [IpogemoncTpupo- | 3amayu He pelieHsbl
pelieHuss MPUKIAIHBIX [HBIX 337]a4 B KOH- BaH BEPHBIN X0

3aJa4 ONTUMHU3ALMU B|KPETHOM MPEAMETHOI| pelieHus B 00Jb-
aBTOMAaTU3UPOBAHHOM  |00JIacTH IIMHCTBE 33]1a4

peXHUME C HCIOJIb30Ba-

HUEM COBPEMEHHBIX

7.2 IlpuMepHBIii NepeYeHb OLEHOYHBIX CPeICTB (THNOBbIE KOHTPOJIbHbIE
3aJJaHusl WIH MHbIe MaTepUaJibl, HEOOXOAUMBbIE JISI OLEHKH 3HAHWMA, YMEHUM,
HABBIKOB ¥ (MJIM) ONBITA JAESATEJIbHOCTH)
7.2.1 IlpumepHbIii NepeyeHb 3a1aHUI 1)1 NOATOTOBKH K TECTUPOBAHUIO

MOKHBIX. [[paBUJIbHBINA OTBET BBIJECIICH.

1

BrinonHeHne 3amanuil npeAmnoiaracT BbIOOP MPaBUIILHOTO OTBETA U3 IMSITH BO3-

Kakas 3amaua Ha3pIBaeTCA 3aa4eid OTHOMEPHON ONTUMU3AIUN?

3agaya ¢ 0iHMM BapbUPYEMbIM IAPAMETPOM

3agada ¢ OJTHUM KPUTEPUEM ONTUMAJIBHOCTH

33,[[3‘-13 C OJHHUM IIPAMBIM OI'PAHMYCHHUCM

3amava ¢ oHUM (DYHKIIMOHAIBLHBIM OTPAHUYCHUEM

3amada ¢ oJHOM 11eneBo QyHKIMen U 6e3 orpaHuYeHU

2

Kakas 3aaua Ha3pIBaeTCs 3a7aueii BEKTOPHOM ONTUMM3AIUN?

3anaya ¢ HeCKOJIbKHMM 1eJIeBbIMH (DYHKIHSIMU

33,[[3‘—13 C HCCKOJIbKMMH IIPAMBIMH OI'PAHUYCHHUAMU




3amaya ¢ HECKOJIPKUMHU (DYHKITMOHATBHBIMU OTPAaHUYCHHUSIMU

3ajada ¢ BEKTOPOM BapbUPYEMBIX MapaMeTPOB

3aadya C HECKOJbKUMU MapaMeTpaMu U 0€3 OrpaHUuYCHUI

3

Kaxkag 3amaua Ha3pIBaeTcs 3a1a4ueii TMHEMHON OIITUMU3ALIUNA?

3anaqa, B KOTOpOﬁ nmeJjgaeBaf (l)yHKIII/IH H BCC OIrPAaHUYCHHUSA JIMHEHHBI

3amaua, B KOTOpOU XOTs Obl 01HA U3 QYHKINH (11e7eBast GyHKIINS WIIH OTPAHUICHHMS )
JINHEHA

3amava, B KOTOpO# LieneBast GyHKIIHUS JIMHEHHA

3amaya, B KOTOPO# XOTsi Obl OJIHO M3 OTPAHUYCHUH JIMHEWHO

33,[[3‘{21, B KOTOpOfI BCC OI'PAHMYCHUA JIMHCHHBI

4

Kakas 3amaua Ha3pIiBaeTCs 3aaueii 0€3yCI0BHOM ONMTUMU3AIINH ?

3agaua 0e3 orpaHUYEHHU I

33,[[3‘{21, B KOTOpOﬁ ncacBasid (bYHKIII/IfI 1 BCC OI'paHHNYCHUA JIMHCHHBI

33,[[3‘{3, B KOTOpOP'I IMPUCYTCTBYIOT TOJIBKO Q)YHKHHOHEIJIBHBIC OI'PaHUYICHUA

3a/iaya ¢ OJJHUM BapbUPYEMbIM MapaMETPOM

3agada, B KOTOPOW MPUCYTCTBYIOT TOJIBKO NPSIMBIE OTPAHUYEHHUS

5

Kakoii 3 MeTogoB OTHOMEPHOW ONTHUMHU3ALMKU UCIIOJIB3YET BTOPBIE IPOU3BOIHBIE
1eeBo PyHKIUu?

Metoa HoroTona

MeTon TMXOTOMHAH

Metong ®udbonayun

MeTo/1 30JI0TOT0 CeYeHUS

Meroj cexymmx

6

Jlns peneHust Kakux 3a/1ad MOXKET ObITh IPUMEHEH METO]T BHYTPEHHHUX ITPadHBIX
byHKIMIA?

l[.]'lfl PEICHUA 3a/1a1 ¢ OIr'PAHNICHUAMHU-HEPABCHCTBAMU

I[J'IH PCUICHUA 3a1a4 C OTPaHUYCHUAMH-PABCHCTBAMU

I[J'IH PCUICHUA 3aaa4 C OTPaHUYCHUAMHN-HCPABCHCTBAMHU U OI'PaHUYCHU -
MH-PABCHCTBAMM




JIns1 yuera npsiMpIX OrpaHUYEHUN

JIns perieHust 3a1a4 0€3yCJIOBHOW ONTUMU3ALNHT

7

Kakoii 13 MeTo/10B OJHOMEPHON ONTHUMH3AIIMU HE HCIOJIb3YeT MPOU3BOIHBIC IIe-
neBor pyHKIUH?

MeToa 30J10TOI0 ceYeHUus

MeToj cexymmx

Meron Herorona

MeTton KBaApaTUYHOM UHTEPHOJISILIAN

Metoa KyOnueCcKOM HHTEPHOJISIINU

8

Kakoit u3 pacCMOTpEHHBIX METOJIOB OTHOCHTCS K METOJIaM O€3yCIIOBHOM ONTH-
MM3all|M IIEPBOTO MOPsIKA?

FpaIIHCHTHbIﬁ METOA C ICPCMCHHBIM IIAromM

Meron Xyka-/[xuBca

Meron Hennepa-Muna

Meroa Pozenbpoxka

Meron "aycca-3eiinens

9

Kaxkoii U3 paccCMOTpEHHBIX METOJIOB OTHOCHUTCS K METOAaM Oe3yCIOBHON OMNTH-
MU3alMU HYJIEBOIO MopsaKa?

Metoa I'aycca-3eiiens

Meton Herorona

MeTtoa HauCKOpENIIEro Cnycka

Meron ®uetuepa-PuBca

['pagueHTHBIN METOJ C IEPEMEHHBIM 11aIrOM

10

Kakas 3amaua Ha3bIBaeTCs 3a7a4€il yCIIOBHOW ONTUMM3ALINN?

3ajgaua ¢ orpaHNYeHUsIMU

3aaya ¢ HECKOJIbKMMH LI€JIEBBIMU (DYHKLIUSIMU

3ajada, B KOTOPOH MPUCYTCTBYIOT TOJBKO (YHKIIMOHAIBHBIC OTPAHUICHUS

3amaua 6€3 orpaHUYCHHIA

3agayda, B KOTOpOW MPUCYTCTBYIOT TOJIBKO HPSIMbIE OTPAHUYEHUS




11

YKaXuTe HEBEPHOE YTBEPKICHUE

BBegeHue JONMOJHUTENbHBIX MEPEMEHHBIX B CHCTEMY OrPaHUYEHHMH 3a4a4u
JIMHEHHONW ONTUMHU3AIMH  MEHSIEeT MHOKECTBO ee pelieHri

BB@I[CHI/IG AOIIOJIHUTCIIBHBIX IICPCMCHHBIX B CHUCTEMY OI‘paHI/I‘leHI/Iﬁ 3aJa4dyn JIH-
HCUHOM OIITUMUM3alTMN HC MCHACT MHOXKXCCTBO €CC pemeHm”I

BB@I[CHI/IG HCKYCCTBCHHBIX IICPCMCHHBIX B CUCTCMY OFpaHI/I‘{CHHﬁ 3aJa4n JIMHEHHOU
OonTUMHM3alIu MCHSICT MHOXKCCTBO €€ pCIHeHI/Iﬁ

bazucHbie mepemMeHHbIE — NEPEMEHHbIC, BXOJAIINE TOJIBKO B OJHO OIPAHUYCHUE
3a/1a4M JIMHEWMHOW onTuMu3aiuu ¢ koddhduimentom 1

OnopHbIM T1aH 3a7a4 JUHEHHON ONTUMM3ALUU MOKHO MOJTYYUTh, IPUPABHSB Oa-
3UCHbIE NIEPEMEHHBIE MPAaBbIM YacTSIM OrPaHUYEHHM, a CBOOOJHBIE NEPEMEHHBIE
HYJIIO

12

Kakoe 13 nepeunciieHHbIX yCI0BUM SBISETCS YCIOBUEM ONTUMAIBLHOCTH PEIICHUS B
3aJiayue JIMHEMHON ONTUMU3AINN?

O1eHKH 10 BCeM NepeMeHHbIM J0JIKHBI ObITH <()

OHCHKI/I 110 BCCM IICPCMCHHBIM OJIDKHEI OBITH OTPpUIATCIIbHEI

O]_IGHKI/I I10 BCCM IICPEMCHHBIM JOJIKHBI OBITH HCOTPHUIATCJ/IbHEBI

O]_IGHKI/I I10 BCCM IICPEMCHHBIM JOJIKHBI OBITB MOJIOKUTEIIHHBI

O11eHKH 1O BCEM MEePEMEHHBIM JIOJKHBI OBITh PaBHBI HYJTIO

7.2.2 IllpumepHbIii NepevyeHb 32IaHUI VI pellleHUus1 CTAHAAPTHBIX 3a71a4

1. PemuTh 3agauy JMHEHHONW ONTHMM3AIlMA CHUMILIEKC-METOJ0M. UeMy paBHO
ONTUMAJIbHOE 3HAYEHUE 1EJICBON (PYHKITUN?

2X1 +3X9 — max

X1 —9X9 <5
- X1 +Xp<4
X1+ X9 <8
X1,X2 20

3HadeHue 1eneBoi GyHKIUU PaBHO:

20

22

24

35



2. Pemuth 3amady JIMHEHHON ONTUMH3AIMH CUMILIEKC-METOJAOM. Uemy paBHO
ONTHUMAJIbHOE 3HAYCHHUE 1eJIeBOM (DYHKITUN?

X1 +2X9 — max

X1 —2X9 <4
—2X1 + X9 <3
X1+ X9 <6

X1,X2 20

3HaueHue 1eneBoi GyHKIUU PaBHO:
10

11
25
35

3. Pemutsh 3agauy METOJ0M MCKYCCTBEHHOrO Oa3uca. Yemy paBHO ONTHUMAaIbHOE
3Ha4YeHUE 1eJeBOM QyHKIUU?

F=7x1 +4Xo — min
3X1 +2X9 <40
2X1 + X9 216
X1,X9 2 0
3HaueHue 1eneBol GyHKUNUU PaBHO:
50
56

45
60

4. Pemnth 3aa4y METOJIOM MCKYCCTBEHHOTO 0a3zuca. Uemy paBHO ONTHUMAaIbHOE
3HaYCHUE 1eJIeBOM (DYHKITUN?

F=4x1 + X2 = min
X1+ X2 <20
{2x1—x2 >8
X1,X2 20

3HaueHue 1eneBoi GyHKIMUN PaBHO:



14
16
12
20

5. Pemntp 3amavy LENOYMCICHHON JIMHEMHOW ONTUMM3AIMA METOAOM [ oMopwu.
UeMy paBHO onTUMaIbHOE 3HAUYCHUE 11e1eBOM (PyHKIUN?

X1 +2X2 — max

X1+ X5 <10
{le +3X9 <20
X1,X2 20
X1, X9 — LETBIE

3HavyeHue 11eJIeBOM (PYHKIIMU PaBHO:
15
13
25
20

6. PemmmTh 3amady 1EI0YMCICHHOW JTUHEWMHON oNnTUMHU3aUu MeToAoM ['oMopw.
Uemy paBHO ONITUMAJIbHOE 3HAYEHUE TEJIEBON (QYHKITUN?

2X1 + 5X9 — max

X1+X9 <15
{x1+3x2 <22
X1,X2 20
X1, X9 —ILENbIE

3HaueHue 1eneBoi GyHKIMUU PaBHO:
45
40
55
30

7 Jlana cuMmIiekcHas Ta0JmIa:



-11 -3 1 0

Xe Cs b|X1 X2 X3 Xa Xs

x3 -3 2/-1 2 1 0 3

X2 1 6/3 -2 0 1 1

0|7 9 0 0 -8

Bribepure Bemymuii cronbdern

IlepBb1ii
Bropoii
Tpernii
YeTrBepThiit

A OWOWDN -

8 Ykaxkute Oa3uCHBIC IEPEMEHHbBIC B 3a/1a4€ JIMHEHHON ONMTUMM3AIINH:

X9 —3X3 +2X4 — min
X1+3X2 —X3+2X4 =7
—2X2 +4X3+X5 =12
—4X2 +3X3 +8X4 + Xg =10

X1,X2,X3,X4,Xg5,Xg >0

9 VkaxkuTe ONMOpHBIN IJIaH 3a/1a4d JIUHEHHOW ONTUMHU3AIIUN:

X9 —3X3 +2X4 — min
X1+3X2 —X3+2X4 =7
—2X2 +4X3+X5 =12
—4X9 +3X3 +8x4 +Xg =10

X1,X2,X3,X4,X5,Xg >0

1 X =7;% =0;Xx3=0;%4 =0;X5 =12; X5 =10
2 X1 =0;X9 =7;x3=0;%X4 =0;x5 =12;xg =10
3 X1 =7;X9=0;x3=0;X4 =12;X5 =0;Xg =10
4 X1 =1,X9=0;X3=0;Xq =12;x5 =10;Xg =0




10 Vkazatb Ol'[pGI[CJIGHHLIﬁ METOAOM MHHHUMAJIBHOI'O 3J€MEHTA HaydaJdbHBIM IJIaH

IICPCBO30OK B TpaHCHOpTHOI;'I 3aJa4dc:

[TyHKTBI B1 | B2 | 3amacst
A1 1 |2 40
Az 3 ]2 30
A3 1 |4 30

[orpebuoctu | 30 | 70

30 10
110 30
0 30
10 30
210 30
0 30
0 40
3130 0
0 30
20 20
410 30
10 20

[IpaBunbHbIil OTBET 1

7.2.3 IlpumepHbIii NepeyeHb 3a1aHUI 11 PelleHus1 NPUKJIATHBIX 32/1a4

1

VYKaxuTe MareMaTH4ecKyr Mojenb 3anauu: «lIpu mpou3BOACTBE ABYX BHJIOB IPOJYKIIMM HC-
MIOJIB3YIOTCA J1BA BUJIA ChIPbsl. MICXOqHbIE TaHHBIE TAKOBBI:

Pacxon ceipbs 3amacel
Ha €IMHUILY TPOAYKIIUU CBIpbS
A B
2 1 20
3 1 12




40 50 npUOBLITH

CocTaBuUTh IJIaH BBITYCKA MPOAYKIIMH, 00€CIICYHBAOIINA MAKCUMYM TPUOBLITIY.

40%7 +50X29 — max
2X1 +X9 <20
3X1 + X9 <12

X1,X2 20

20X7 +12Xx9 — max
2X1 + X9 <40
3X1 + X2 <50
X1,X2 20

40x1 +50x5 — max
2X1 +X9 220
3X1 + X9 212
X1,X2 20

40x7 +50%x9 — max
2X1+ X9 =20
3X1+X2 =12
X1,X2 20

[TpaBuibHBI OTBET 1.

2

Kakue JeHCTBUSA HCO6XOI[I/IMO MIPOU3BCCTU IAJId ITPUBCACHUSA K 3aKpBITOﬁ MOACIN

CIeAyIoLEer TPAHCTIOPTHOW 3aa4u:

[TyHKTBI B1 | B2 | 3amacet
A1 1 ]2 25
A2 3 |4 15

[Morpebnoctn | 10 | 20

BBectun GUKTHBHBIH MYHKT Ha3HAYeHUs] ¢ NOTPeOHOCTHI0 10 U MOJIOKMTH CTOMMOCTH Tie-
PEBO30K eIMHHULBI I'PY3a B 3TOT YHKT PABHBIMH HYJIIO.

BBectu (pUKTHBHBIN MyHKT OTIPaBJIEHUS ¢ TOTPEOHOCTHIO 10 U MOJOKUTH CTOUMOCTH MEPEBO30K
€AVHULBI IPYy3a U3 HTOrO MYHKTA PAaBHBIMU HYIIIO.

BBectu (pUKTHBHBIN MyHKT Ha3HAUY€HUS ¢ TOTPEOHOCTHIO 10 M (GUKTUBHBIN MYHKT OTIIPABJICHUS C
notpedHocThIO 10.

YMeHBIINTH 3amac rpy3a B KaKoM-1100 U3 IBYX MyHKTOB OTHpasiieHus: Ha 10 equHuI

YBenIM4YUTh NOTPEOHOCTH B IPy3€ B KAKOM-JIMO0 U3 ABYX IMYHKTOB Ha3HaueHus Ha 10 eguHuUIy




3
K KaKOMY THUITY HNPUKIAJAHBIX 3aJa4 MOXHO OTHECTH CIICAYIOIIYIO 3aJady I[HCKpCTHOﬁ OIITUMHU-
3alluu:

2X1 + X5 +5X3 = max
4X1 +2X9 + X3 <12
6X1 +3Xo +4x3 <58
3X1 +3Xo +2X3 <16
X1,X2,X3 20
X1,X2,X3 — ICHbIC

MHoromepHasi 3a/1a4a 0 paHIie
3ajada 0 HA3HAYCHUSAX
OpHOMEpHas 3aJ1a4a O PaHIEe
3asiaya 0 HOKPBITHH

3amava o pa3oueHuun

4. CocTaBUTh MaTEMaTHUYECKYFO MOJICIb 33/1a4d M PEIIUTh €€ aHATUTUYCCKH WK
C HCIOJb30BaHMEM OJTHOW U3 mporpaMMHubix cucteM (Mathcad, Matlab, EXCEL).

Jl71st mpon3BOICTBA ABYX BUIOB M3t A u B ucnosib3yroTcst Tpu TUIa TeX-
HoJlorn4Yeckoro o0opyaoBanus. [[is mpousBojcTBa enquHULBl u3aenus A obopyno-
BaHUE NIEPBOI0 TUIA UCIOIb3YETCA B TeUEeHUH | 4., 000py0BaHUE BTOPOro TUNA - 2
4., 000pyJI0BaHHE TPEThero Tuma - 2 4. (s mpou3BojcTBa e€AWMHUIIBI u3nenus B
000pyI0BaHUE MEPBOrO TUIA UCIOJb3YETCA B TEYEHUH 2 4., 000PYI0BAHUE BTOPOIO
tuna - 1 4., o0opynoBaHue TpeTbero tuna - 1 4. Ha uzroroBnenue Bcex u3aeinuit
MPEANPUATHE MOXKET HCIOJb30BaTh 00OpyAOBaHHME mepBoro tumna He Oosee 20 u.,
o0opyaoBaHue BTOporo Tuma He Oojnee 32 4., 00OpyJOBaHUE TPETHErO TUIA HE
6osiee 30 4. IIpubHLIL OT peanu3aliuu €IUHUIBI TOTOBOTO M3Jeaus A COCTaBIseT 5
JICHEXKHBIX €IMHMIL, a u3fenus B - 2 nmeHexubix eguHuil. OnpenennTb, CKOJIbBKO
u3nenuit A u B HeoOxoauMo BBIMYCTUTD, YTOOBI 00IIIasi MPUOBLIL OT UX peaTu3alluu
OblJ1a MaKCUMAJIbHA.

B oTBeTe HE0OXOAMMO BHIBECTH 3HAYECHHE MPUOBLIH:

1 3nayenue npudbLH 85
2 3nauyenue npudsum 80
3 3nayeHue npudbLIN 75
4 3nauenue npudsLH 70

5 CocTaBUTh MATEMATHYECKYIO MOJIC/Ib 33J1a4l U PCIIUTh €€ aHATUTHICCKU WIIH
C MHCIOJIb30BaHKEM OJHOM U3 mporpammusbix cuctem (Mathcad, Matlab, EXCEL).

Jlnst mpou3BOCTBA IBYX BUIOB M3Aeauii A u B UCnonb3yroTcs TpU THUIMA TEX-
HOJIOTHYECKOro 000pyIoBaHMS. {1 MPOM3BOJCTBA €IMHUILI M3AeHus A 000pya0-
BaHHE IIEPBOI0 THIIA UCIIOIL3YETCS B TCUCHHUH 3 4., 000pyJ0BaHUE BTOPOTO THIma - 1
4., 000pyJ0BaHUE TpeThero tuma - 3 4. JIJis mpou3BOACTBA €AUWHHUILI u3aenus B
000pyI0BaHUE TIEPBOTO THIIA UCIIOIL3YETCS B TEUCHHH 3 4., 000py0BaHUE BTOPOTO



Tana -2 4., 000pyJIoBaHHE TpeThero tumna - 1 4. Ha u3roroBneHue Bcex u3aenuit
MPENPUATHE MOXKET HMCIIOJIb30BaTh 000pYyJOBaHHE IepBOro tuma He Oonee 30 4.,
o0opyaoBaHue BTOpPOro THma He Oojiee 16 4., 00OpyJOBaHHE TPETHETO THUIA HE
ooiree 25 u. [IpuOBLIL OT peanu3aluy eIUHMIBI TOTOBOIO M3Ieaus A cocTaBiseT 2
JCHS)KHBIX CIWHMI, a u3aenus B - 5  meHexHbx eguHuil. OmnpenennThb, CKOJIBKO
m3nenuit A u B HE0OX0aMMO BBITYCTHTH, YTOOBI O0ITIasi MPUOBLTL OT MX PeaTU3aAINH
ObllIa MaKCHMaJIbHa.
B oTBeTe HE0OX0IMMO BBHIBECTH 3HaUCHHE MPUOBLITN

1 3nauenue npudsLU 60
2 3nayenue npudsum 70
3 3nauenue npudbLIN 40
4 3nauenue mpudsuH 50

6 CocTaBUTh MAaTEMAaTUYECKYIO MOJIENb 3a7]a4t U PEIIUTH €€.

Ha 3-x cknagax cocpenoTodeH oOJHOPOIHbIN rpy3 B konndectBax 110, 190, u
90 egunuu. J[aHHBIN rpy3 HEOOXOAUMO JOCTABUTH 4-M MOTPEOUTEIISIM, TOTPEOHOCTH
KOTOpBIX paBHbI cooTBeTcTBEeHHO 80, 60, 170, 80 enunui. Martpuna TapudoB uMmeer

BUA:

8 1 9 7
4 6 2 12
3 58 9

HCO6XOI[I/IMO ONnpcACInuTb ONTHUMAJILHBIN IIJIAH U CTOUMOCTh IEPCBO30K.
B otBete BriBeCcTH OIITUMAJIBHYIO CTOMMOCTD IICPCBO3KHU I'PY30B

1 CroumocTts paBHa 1360

2 Croumocts paBHa 1170
3 Croumoctb paBHa 1280
4 CtoumocThb paBHa 1220

7 CocTaBUTh MAaTEMATHYECKYIO MOJIEb 3a/1a41 U PELIUTH €€.



Ha 3-x cknagax cocpenoToueH ogHOPOAHbIN Ipy3 B konuuyectBax 90, 170, u 70 enu-
HUl. J[aHHBIN TPy3 HEOOXOAMMO JOCTABUTH 4-M MOTPEOUTENSAM, NOTPEOHOCTH KOTO-
pBIX paBHBI cooTBeTCTBeHHO 60, 40, 150, 80 enunani. Matpwuria TapudoB UMeeT BHUI:

71 8 6
3 5 1 11|
2 4 7 8

HCO6XOI[I/IMO OIIPCACIINTD ONTHMAJIBHBIN IJIAH U CTOUMOCTh IICPCBO30K.
B otBeTe BrIBeCcTH ONITUMAJIbHYIO CTOUMOCTD IICPCBO3KH I'PY30B

1 Croumocts paBHa 800

2 Croumocts paBHa 820
3 Croumoctb paBHa 870
4 Croumocts paBHa 900

8 CocTaBUTh MaTEMaTUYECKYK0 MOJENb 3amadd. K KakoMy TUIy IPHUKIIAaIHBIX
MOJIeJIell OTHOCHUTCSA MaTeMaTHdecKast MOJIeIb JAaHHOW 3a1a4un’?

JIist opraHu3aliy BBIYUCIUTENBHON JIa0OPAaTOPUH MOTYT OBITh MCIOJb30BaHbI
Tpu Tuna 9BM. O6bem onepaTuBHOI namsiti nepBoit 9BM 4I'6aiit, BTopoii - 4 ['6aiir,
TpeTbeit - 8 I'6aiiT. CtoumocTts nepBoit 9BM 15 thic.pyd, BTOpOit - 13 ThIC. pYO,
Tpetbeii - 18 Toic. py6. [loTpebasiemas mourHoCTh niepBoit 9BM 300 BT, BTopoii - 350
BT, Tpetbeii - 400 Br. Ilepas 9BM 3anumaet miomans 1.5 k.M., BTOpast 1.5 kB.M.,
TpeThs 2 KB.M.. HeoOxomumo ompenenuth, ckoibko 9BM m kakoro Tuma Hajao BbI-
Opathb, 4TOOBI 00ECTIEUYNTh MAaKCUMAJIbHBIA 00BEM ONEPATUBHOMN MaMSITH MPU OTpaHU-
YEHHBIX CTOMMOCTHBIX pecypcax 100 Toic. py0, sHepretuyeckux pecypcax 2500 Bt u
OTpaHUYEHHOM IIOIMAAH 15 KB.M.

1 MHoromepHas 3aga4a o0 paHue
2 3agavya 0 Ha3HAYECHUIX

3 OgHoMepHas 3a7aya O paHle

4 3agaya 0 HOKPHITUH



9 CocTaBUTh MaTEMATHUYECKYIO MOJIEIb 3a/1a4H U PEILUTH €€.

TpeOyeTcs onpeaenuTb, B KAKOM KOJIMYECTBE HEOOXOAMMO BBITYCKATh TPOTYKIIHIO
yeTreipex TunoB I11, I12, T13, T14, ns u3roToBiaeHUS KOTOPOM TPEOYIOTCS PECYpPCHI TpeX
BUJIOB: TPYJOBBIE PECYpCHI, Chipbe, (puHAHCHL. HOpMBI pacxoma pecypcoB KaxKaoro
BUJIa JUTSI BBIMTYCKA €AUHUIBI MPOAYKIIMH, a TAKKE MPUOBLIL, TTOlydaeMasi OT peallu-
3alK €IUHUIIGI KKIIOTO THUIMA MPOMYKIMH, MpUBEAcHBI B Tabmuie. KomuyecTBo
pacxoAyeMbIX PECYpPCOB HE JOJIKHO IMPEBBINIATh UMEIOMINXCA 3anacoB. ONpeaeinThb
ONTUMAJIbHBIN TUTAH BBIYCKA U3/1ETIUNA, MAKCUMU3UPYIOIINI MPUOBLIb.

B oTBeTe BEIBECTH MaKCUMAJIbHOE 3HAUCHUE HpI/I6BIJ'H/I

Buasr npoaykipm 3amacer
Pecypch
II1 I12 113 114 PEEYPEOD
Tpynosrie 3 1 2 440
Crlprpe | 8 6 200
®duHaHCH 1 4 7 320
[TpubsITH 7 3 6 12
1) 1240
2) 1500
3) 1380
4) 1100

7.2.4 IlpumepHbIii NepevyeHb BONMPOCOB JIs1 MOJATOTOBKHU K 3a4eTy

1. ITocTanoBKa 3a/1a4 ONTUMAILHOTO BbIOOpa. Buabl KpuTepreB ONTHUMAaIbHO-
ctu. Knaccudukamnus 3a7a4 onTuMU3AIMN U METOJIOB UX perieHus. CTpyKTypHas u
napaMeTpuyeckasi ONTUMU3ALIUS.

2. O600meHHas cxema mporiecca ONTUMaIBHOTO BbIOOpa. [Ipotienypsl ananusa,
CUHTE3a, MPUHATUS PEIICHUH, UX B3aUMOCBsI3b. OCHOBHBIE (PAKTOPHI, BIUAIOIINE HA
7 PEeKTUBHOCTH ONTUMU3ALIMOHHOIO MPOIIecca.

3. IlocTraHoBKa 3aauu JIMHEMHOTO MporpaMMupoBanus. Popmbl 3aUCH 3a/1a4
JUHEHHOTO MPOrpaMMHUPOBAHMSI M UX DKBUBAJICHTHOCTh. [lpuBeneHue 3amauu nu-
HEHWHOTO IPOrpaMMHUPOBAHUS K KaHOHHUYECKOU (opme.

4. IlpukiiagHbie 3aAa4u JIUHEHHOTO MporpaMMupoBanus. llocTpoenne Mmoaenei
NPUKIIAAHBIX 33]1a4.

5. Pemenue 3a1a4 JIMHEWHOTO TPOTrpaMMUPOBaHUS Tpa)UyECKUM METOOM.

6. CUMIUIEKCHBIM METOJ| pEeIIEHUs 3a/1a4 JIMHEWHOTO IPOrpaMMHUPOBaHUS.

7. MeTon UCKYCCTBEHHOTO Oaswmca.



8. JIBOMCTBEHHOCTh B JIMHEWHOM IPOrpaMMHpPOBaHUU. (OCHOBHBIE MPHUEMBI
MOCTPOCHUSI JIBOMCTBEHHBIX 3a/ady. (OCHOBHBIE TEOPEMbI IBOMCTBEHHOCTHU.

9. JIBOMCTBEHHBIM CHUMILIEKC- MeTOA. Mcrmonp3oBaHue JBOMCTBEHHOI'O CHM-
MJIEKC-METO/1a JIJIsl pEIICHUs 3a7a4 C BO3PACTAIOIINM YHCJIOM OrpaHUYCHUH.

10. 3amaun TMHEHHOTO TPOTPaMMHUPOBAHUS TPAHCIOPTHOTO TUMA. OTKPBITHIE U
3aKPBITHIE MOJIEIM TPAHCTIOPTHBIX 3a71a4d. OCOOCHHOCTH TPAHCTIOPTHBIX 3a7a4 JTUHEH-
HOT'O MPOTPaMMUPOBAHUS.

11. Pemenue TpaHCHOPTHBIX 3a/ad JIMHEMHOTO MPOrPAMMHUPOBAHUSI METOJOM
MTOTEHIIUAJIOB.

12. IlpuknaaHble 3aAa4d IUCKPETHOM ONTUMU3AIMU. 3ajlaya KOMMHBOSDKEpA,
3a/1a4d O paHUE, O MOKPBITUH, O HA3HAYEHUSAX, UX MPUKIAJHBIE ACTIEKTHI.

13. Knaccudukaimsi OCHOBHBIX METOJIOB PEIICHUS 3a7a4 JUCKPETHON ONTUMU-
3aiuu. Metonx l'oMopu ISl pelIEHHs TMOJHOCTHIO IEJIOUYMCICHHBIX U YACTUYHO LIe-
JIOUYMCIICHHBIX 3a/1a4.

14. MeTon BeTBEM U IpaHMIL.

15. IlocranoBka 3amaun Oe3yCIOBHOW HeNUHEWHOW ontumuzanuu. Kiaccu-
dbuxanus 3aga4 0€3yCI0BHON ONTUMU3AIMA U METOJOB MX pelleHus. MeToasl HyJe-
BOT'0, IEPBOTO U BTOPOTO MOPSIAKOB.

16. TlouckoBble MeTOABl ONTUMabHOTO BbIOOpa: Henmepa-Munpa,  Xy-
ka-J[>xuBca, PozeHOpoxka.

17. I'panvieHTHBIE METOABI ONTUMM3ALMHU: METOJ HAWCKOPOEHIIEro CIyCKa,
METOJ| CONPSI>KEHHBIX TPAJUEHTOB.

18. MeTtoabl 6€3yClIOBHOM ONTUMHU3AIIMH HBIOTOHOBCKOTO THIIA.

19. CBenenue 3a1ay ¢ OrpaHUYCHHSIMHU K 3aja4aM O0e3yCIOBHOW ONTHUMU3a-
muu. Meton mTpadgHbeix GyHKIMA. BHyTpeHHue u BHemHue mTpadHbIe QYyHK-
LUH.

20. Knaccuduxanms 3aa4 MHOTOKPUTEPUATBHON ONTUMU3AIMU. Y CIOBUS d(D-
(EeKTUBHOCTH [IJIs 3a/1ad MHOTOKpUTEpUaIbHOM onTuMuzanuu. MuoxectBo Ilapero.
Pewienusi, ontumansubie no IlapeTo.

21. OcHOBHBIE MOAXOJIBI K PEIICHUIO 3aJ1ad MHOTOKPUTEPUAIBHON ONTUMM3A-
10518

7.2.5 IlpumepHbIii NepeYyeHb 3aIaHUI VI MOATOTOBKH K IK3aMeHY

He mpexycMoTpeHO y4eOHbBIM TUTAaHOM

7.2.6. MeToauka BbICTABJIE€HHS OLIEHKH MPH MPOBeIeHUU MPOMEKYTOUHOM
aTTecTanuu

3a4€T nposooumcs no mecm-ouiemam, Kaxicovii uz komopwvix cooepxcum 10

eonpocos u 3adavy. Kasxcovlii npasunvusiti omeem Ha 6onpoc 6 mecme oyenusaemcs 1
oannom, saoaua oyenusaemcs ¢ 10 bannos (5 6annos éeprnoe pewenue u 5 6annos 3a
eepHbill omeem). MakcumanvHoe kKoauwecmseo Habpaunvix oannos — 20.

1. 3auém cmasumcs 6 cuyuae, eciu cmyoenm nabpan d6onee 10 b6annos.

2. Hezauém cmasumcs 6 ciyuae, eciu cmyoenum nadbpan menee 10 6annos.

7.2.7 IlacmopT O1IeHOYHBIX MATEPHAJIOB

| No /it | Kontponupyemsbie pazaensl | Kon | HaumeHoBaHue OLIEHOYHOTO




(TeMbl) IUCLHUIIIINHBI KOHTPOJIUPYEMOU cpelncTBa
KOMIETEHIINH
1 dopmanmzanus 3aaa4 noucka on- [[1K-1, ITK-6 Tecr, 3amuTa 1a60PATOPHBIX pa-
TUMAJIbHBIX PpEIICHUN 60T
2 Mertonsl ogHOMepHOU onTtumu3a-|I1K-1, [TK-6 Tecr, 3amuTa 1a60PATOPHBIX pa-
185071 oor
3 Pemenune 3amau smneinHol on-|I1K-1, TTIK-6 Tecrt, 3amuTa J1a00paTOPHBIX pa-
TUMHU3AIHAN 00T
4 Henunelinas ontuMuzamus ITK-1, T1K-6 Tecrt, 3amuTa J1ab0paTOPHBIX pa-
00T
5 MeTtopl pemieHust 3a1a4 Juc- IIK-1, IIK-6 Tecrt, 3amuTa J1abOpaTOPHBIX pa-
KPETHOM ONTUMHU3AINH 60T
6 OcnoBubie oaxos! k pemennto  |[1K-1, [TIK-6 Tecr, 3amuTa 1a00paTOPHBIX pa-
3aJ1a4 MHOTOKPUTEPUATbHOMN OII- 60T
TUMHU3AIHAN

7.3. MeToau4eckue MaTepuasibl, onpeaeasonue npoueaypbl OHeHUBAHUS
3HAHNH, YMEHUI, HABBIKOB U (WJIH) ONBITA AeATeJIbHOCTH

TecTupoBanue ocymniecTBiIsIeTCs, MO0 MPU MOMOIIYA KOMIBIOTEPHOM CHUCTEMBI
TECTUPOBaHUS, JIMOO C MCIOJBb30BAaHUEM BBIJIAHHBIX TECT-33JaHUN HA OYMa)KHOM HO-
cutene. Bpems tectupoBanus 30 MUH. 3aTeM OCYIIECTBIICTCS MPOBEPKA TECTa IK3a-
MEHATOPOM M BBICTABJISIETCA OIIEHKA COIVIACHO METOJMKH BBICTaBJICHUS OLEHKHU MpPU
MIPOBEJICHUU MMPOMEKYTOUHOU aTTECTAIUU.

Pemienue crangapTHBIX 3ajlad OCYIIECTBIISIETCS, JTMOO MPU MOMOIIM KOMIIbIO-
TEPHON CHUCTEMBbI TECTUPOBaHUs, JUOO C HCIOJH30BAHUEM BBIJAHHBIX 3aJlady Ha Oy-
MaxHOM HocuTene. Bpems pemennst 3ama4d 30 MuH. 3aTeM OCYIIECTBIISETCS MTPOBEPKA
pelieHns 3a/ad 3K3aMEHAaTOPOM U BBICTABJISIETCS OLEHKA, COTJIACHO METOAWKU BHI-
CTaBJICHHUSI OLICHKH IPU MPOBEJICHUH MPOMEKYTOYHOM aTTECTALIUH.

Pemenve mpukiagHbIX 3a/1a4 OCYIHIECTBISETCS, MO0 MPH MOMOIIM KOMITbIO-
TEPHOM CHUCTEMBbl TECTUPOBAHMS, JIMOO C MCIOJIH30BAHMEM BBIJIAHHBIX 3a7a4 Ha Oy-
MaxHOM HocuTene. Bpems pemenust 3anay 30 MuH. 3aTeM OCYIIECTBIISIETCS TPOBEPKA
peleHns 3a/ad 3K3aMEHATOPOM U BBICTABIISIETCSl OLIEHKA, COTJIACHO METOJMKE BbI-
CTaBJICHUSI OLICHKU MPU NMPOBEJICHUH MPOMEXKYTOUHOM aTTECTallUH.

8 YYEBHO METOJIUYECKOE U HTHO®OPMAILIMOHHOE
OBECHNHEYEHUME IUCIUIIJINHDBI)

8.1 IlepeueHn yuyeOHO# JuUTEpaTypbl, HEOOXOAUMOM /IJIsI OCBOECHUSI TUCIU-
TUTHHBI

1. benenkast C.}FO. Metoasl oNTUMHU3alMU B aBTOMAaTHU3UPOBAHHBIX CUCTEMAX:
VYue6. mocobue. — Boponex: BI'TY, 2017. — 154 c.

2. JlussutnuHoBa A.P. HccienoBaHue omnepandii ¥ METOJbl ONTHMH3AIUU
[DnexTpoHHBIH pecypc]: yaebHoe mocodue. — Camapa: [II'YTH, 2017. — 167 c. - Pexxum
nocryma: http://www.iprbookshop.ru/75377.html.— DBC «IPRbooks»

3. JIsBoBHu f.E. MeToasl U airOpUTMBI PEIIEHUS 3a/1ady ONTHUMAaIbHOTO IPO-
EeKTHUPOBaHUS [DIEKTPOHHBIA pecypc]: ydeOHoe mocobue. - DIEKTPOH. TEKCTOBBIE,
rpad. nan.— Bopouex, BI'TY, 2016. — 1 daiin

4. JIbBoBuY, f.E. OnTumu3anus B CHCTEMax aBTOMAaTU3UPOBAHHOTO MPOEKTH-




poBaHus [ IeKTpoHHBIN pecypc] : Yueb. mocobue. - DIeKTpOH. TEKCTOBBIC, rpad. AaH.
- Boponex : BI'TY, 2015. - 1 daiin.

5. beneukas C.}O. TexHonoruss aBTOMAaTU3UPOBAHHOTO PEIICHUS 3a/lay OIl-
TUMHU3anuK: Yueod. mocodbue. — Boponex: BI'TY, 2009. — 160 c.

6. berenkas C.HO. Pa3paboTka mporpaMMHBEIX CPEACTB IOMCKA ONTHMAJIBHBIX
pellieHuN [DJIeKTpOHHBIM pecypc]: METOAWY. yKa3zaHHs. - IJICKTPOH. TEKCTOBBIE,
rpad. nan. — Boponex: BI'TY, 2015.— 1 ¢aiin

8.2 Ilepeyenb MH(OPMANUOHHBLIX TEXHOJOTHI, UCMOJb3yeMbIX MPH OCY-
IIEeCTBJIEHNH 00Pa30BaTEJIbLHOI0 MpoLecca MO AUCHMIVIMHE, BKJIKYAas NepeYeHb
JIMIEH3HMOHHOT0 TMPOrPpaMMHOr0 olOecledeHusi, PpecypcoB HHPOPMAIHOH-
HO-TEJICKOMMYHHMKAUUOHHOM ceTn «UHTEepHET», COBpPEeMEHHbLIX MpPodeccuo-
HAJIbHBIX 023 JaHHBIX U HHGOPMAIMOHHBIX CIIPABOYHBIX CUCTEM:

IIporpamMmMHoe o0ecrieueHue
Microsoft Office Excel

Mathcad Express

Microsoft Visual Studio Community

Pecypcobl uH(PpOPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOU ceTH « HTEepHEeT)
http://www.edu.ru/
O6pazoBatenbHbiid optan BI'TY

NudopmanuoHHbie CIPaBOYHbIE CUCTEMBI
http://window.edu.ru
https://wiki.cchgeu.ru/

CoBpemenHbie npodeccnoHabHbIe 0a3bI JAHHBIX
XabpXaop https://habr.com/ru/

Ucxomnuku.ru  https://sources.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJAUMAS 1JIAA OCY-

INMECTBJIEHUA OBPAZOBATEJIBHOI'O MTPOLHECCA
Crnennajau3upoBaHHas JIEKIMOHHAS ayIMTOPHUsI, OCHAIIICHHAsi 000pYI0OBaHUEM JISI
JIEKIIMOHHBIX JIEMOHCTpAUUi U IPOEKIIMOHHOM aIlapaTypoi

JAucniieifHbIN KJIacc, OCHAIICHHBIN KOMITBIOTEPHBIMHU IPOrpaMMaMH JIJI POBEACHUS Ja-
0OpaTOpHOTO MPaKTUKyMa



https://habr.com/ru/
https://sources.ru/

10. METOANYECKUE YKA3ZAHUSA JJISA OBYYAIOIIUXCH 110

OCBOEHMUIO TUCHUIIAHBI (MOJLY.JIS)

[To mucummrae «MeTOobI ONTUMHU3AITUNY YUTAIOTCS JICKIIUH, TTPOBOIATCS Jia-
OopaTopHbI€ pabOTHI.

OCHOBOM M3y4YeHUs NUCIUIUIMHBI SIBJISIIOTCS JICKIIUU, HA KOTOPBIX HU3J1araroTcs
HanOoJiee CyIIeCTBEHHBIC M TPYAHBIC BOTIPOCHI, & TaK)KE BOTPOCHI, HE HAIICAIINE OT-
paxxeHus B yueOHOU JIuTepaType.

JlabopaTopHbie pabOThl BHITIOJHSAIOTCS Ha J1Ja0OpaTOPHOM 0OOPY/IOBAaHUU B CO-
OTBETCTBUU C METOJIMKAMU, IPUBEJACHHBIMU B YKA3aHUSX K BBIIIOJIHEHUIO pa0oT.

Bun yueOHbIX
3aHATUU

JlesaTenbHOCTh CTyA€HTA

Jlexuusa

Hanucanue KOHCIIEKTa JIEKIUI: KPaTKO, CXeMAaTUIHO, TIOCIEIOBATEIIBHO (DUKCH-
pOBaTh OCHOBHBIE TIOJIO’KEHHS, BEIBOABI, POPMYIHMPOBKH, 0000IIECHHS; ITOMEYaTh
BAXXHBIC MBICJIH, BBIACIATH KJIIFOYCBBIC CJIOBA, TCPMUHBI. HpOBepKa TCPMHHOB,
HOHSTHH C MOMOIIBIO SHIUKIIONENH, CIIOBApEl, CIPAaBOYHUKOB C BHIITUCHIBAHUEM
TOJIKOBaHUH B TeTpajb. O603HaUE€HNE BOIPOCOB, TEPMUHOB, MaTepHalla, KOTOpbIe
BBI3BIBAIOT TPYIAHOCTH, IIOUCK OTBETOB B peKOMEHyeMol nureparype. Ecnu ca-
MOCTOSITEJIbHO HE YJaeTcsl pa3oOpaTbcsi B MaTepuaie, Heo0XoauMo chopmyiu-
pOBaTh BONPOC M 3aJaTh NPENOAaBaTeII0 HA JEKIUU MM Ha MPAKTUYECKOM 3a-
HATHUN.

JlaGopaTopHas
pabora

JlaGopaTopHble pabOThl MMO3BOJIAIOT HAYYUThCS NPUMEHSATh TEOPETUYECKHE 3Ha-
HUS, OJTYYEHHbIE Ha JIEKLUU IIPY PELLIEHUN KOHKPETHBIX 3a7a4. YToObl Hanbosee
pPallMOHATIBHO U TIOJIHO MCIIOJIB30BaTh BCE BO3MOXKHOCTH J1a0OPaTOPHBIX IS
HNOJArOTOBKM K HUM HEOOXOAMMO: CIEAyeT pa3o0paTh JIEKLHUIO 110 COOTBETCTBY-
IOIeH TeMe, 03HAaKOMMTCSI C COOTBETCTBYIOLIUM pa3/esioM yueOHHKa, Mpopado-
TaTh JIOMOJHUTENbHYIO JIUTEPATypy U UCTOYHUKH, PEIINUTh 337a4ul U BHIIOJHUTH
Jpyrve NUCbMEHHBIE 3aJaHusl.

CamocTosTenpHas
pabota

CamocrosiTenpHas paboTa CTYJIEHTOB CITOCOOCTBYET TIIyOOKOMY YCBOCHHS yueo-
HOTO MaTepuana ¥ Pa3BUTHIO HABBIKOB camooOpa3oBaHus. (CaMOCTOSTENbHAS
paboTa mpearonaraeT cieayone COCTaBISIONIHE:

- paboTta ¢ TekcTamu: y4yeOHHKAMH, CIPaBOYHUKAMH, JTOTOJHUTEIBHON IHUTepa-
TYpOH, a TaK)Ke MPOopadOTKa KOHCIIEKTOB JICKITH;

- BBITIOJTHEHUE JIOMAIIIHUX 33/1aHUI U PacyeTOB;

- paboTa HaJl TeMaMH TSl CAMOCTOSITEIIBHOTO N3YYEHUS;

- ydqacTue B paboTe CTYeHYECKIX HAyYHBIX KOH(PEPEHIIUN, OTUMITHAT;

- TOJITOTOBKA K MPOMEXKYTOYHOM aTTECTAIINN.

IloaroroBka x
IIPOMEKYTOUHOU
aTTecTauuu

['0TOBUTBHCS K MPOMEKYTOUHON aTTECTALMH CIIETYyEeT CUCTEMAaTHIECKHU, B TCUCHUE
Bcero cemecTpa. IHTeHCHBHAs MOATOTOBKA JJOJKHA HAYaThCsl HE TIO3HEE, UEM 3a
MECSAII-TIONTOPA JI0 MPOMEXYTOUHOM aTTecTanuu. JlaHHbIe riepe] 3a4eToM TP JTHS
s¢dekTrBHEE BCEro UCIOIB30BaTh Ml IOBTOPEHUS U CHCTEMAaTU3allud MaTepu-
aja.




11 JIucT perucrpauuu M3MeHeHHu

[Toanucek 3aBenyro-

Ne . Jlata pre- niero kadenpoii, ot-
[lepeyeHh BHOCUMBIX U3MEHCHHUHN | CCHHSI U3- "
n/m . | BETCTBEHHOI 3a pea-
MeHeHIH muzaruio OITOIT
1 Axrtyanusuposan pazzaen 8.1 Ile- | 31.08.2020
pedYeHb YUEOHOU JTMTEPATYPHI,
HEO0OXOAMMOM JIJIs1 OCBOCHHUS
JTUCITUTUTUHBI
2 AKTyanu3upoBaH paszen 8.2 B 31.08.2020
YacTHU COCTaBA UCIIOJIb3YEMOTO
JUIIEH3UOHHOTO MPOTPaMMHOTO
oOecreyeHus, COBpEMEHHBIX
po¢deCCUOHANIBHBIX 0a3 JaHHBIX
Y CIIPaBOYHBIX HH(POPMAITMOHHBIX
CUCTEM
3 AxrtyanusupoBan paznen 8.1 ITe- | 31.08.2021

pedeHb YueOHOM TUTEPATYPHI,
HEOOXOIUMOI 11 OCBOCHHUS
JTUCITUTITIHBI




