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21.05.05 dwusnueckue MNPOIECCHl TOPHOTO WM HedTerazoBoro
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4. | NucuunnuHa (MOIyJIb) MeTo/1bl Hay4YHBIX HCCIIEIOBAHUN
5. | ®opma 0byueHus OuHas
6. | 'oxg Habopa 2019

2. Ilepevyennb KOMNeETEHIU
— CIIOCOOHOCTBIO K a0CTPAaKTHOMY MBIIUICHHIO, aHanu3y, cuaTe3y (OK-1);

— TOTOBHOCTBIO TIPOBOJUTH aHAIN3, IATEHTHBIE HCCIECJOBAHHS M CHCTEMAaTHU3AIUIO
Hay4HO-TEXHUYECKOH MHpOpMAIMK B 001acTH J00BIYM U MepepabOTKU MOJIE3HBIX MCKOMAEMBIX,
CTPOMTENILCTBA U IKCILTyaTalluy Moj3eMHbIX coopyxenuil (ITK-16);

— TOTOBHOCTBIO BBINOJHATh JKCIEPUMEHTAIbHBIE HCCICJOBAaHUS B HATYpPHBIX H
7a00paTOPHBIX YCIOBHSX C MCHOJIb30BAHMEM COBPEMEHHBIX METOIOB U CPEICTB HM3MEPEHHI,
TOTOBHOCTBIO 00palaThiBaTh W WHTEPIPETUPOBATH MOJIYYEHHBIE PE3YIbTAThl, COCTABIATH M
3amuimars otyets ([1K-17);

— TOTOBHOCTBIO PabOTaTh € NMPOrPpaMMHBIMHM HPOJYKTAaMH OOLIETO0 M CHEHUAIBHOTO
Ha3HAUEHUS I MOJEIMPOBAHMS MECTOPOXKACHUH TIOJE3HBIX HMCKOMAeMbIX, TEXHOJIOTHHA
OKCITYaTallMOHHOM  pa3BeAKH, JIOOBIMM ¥ TepepadOTKM  IMOJE3HBIX HCKOMAeMbIX, MpHU
CTPOUTEIBCTBE U KCIUTyaTalluU MOJ3EMHBIX OOBEKTOB, OLIEHKE YKOHOMUYECKON 3((HEKTUBHOCTH
TOPHBIX M TOPHO-CTPOMTENBHBIX  paboT,  TPOW3BOJCTBEHHBIX,  TEXHOJOTHYECKHX,
OpraHU3alMOHHBIX U (PUHAHCOBBIX PUCKOB B phIHOYHBIX ycioBusx ([1K-22);

— TOTOBHOCTBIO OIICHUBATh HM3MEHCHUS CBOMCTB M COCTOSIHHS TOPHBIX TOPOJ M
MAacCHBOB II0JI JICHCTBUEM IOJICH Pa3IMYHON (U3MUECKON MPUPOJBI, CIOCOOHOCTBIO YIPaBIISATH
napaMeTpamMH IPOLECCOB OOBIYM, MEpepabOTKH MOJNE3HBIX HCKONAEMBIX M CTPOUTENbCTBA
NOJ3EMHBIX COOPY)KEHHH C UENbI0 TOBBIIIEHUS UX J(PPEKTUBHOCTH W KOMILIEKCHOTO
ucrosb3oBanus reopecypcos (IICK-1.2).




3. KpnTepnn M MMOKAa3aTeJd OlleHNBAHUS KOMIIeTEHIINII Ha PA3JTUYHBIX 3Tanmax ux (l)OpMPIpOBaHI/Iﬂ

Kputepuu u nokasareji olleHUBAHUS KOMIIETeHLH Dopmbl
Jrtan ¢popMupoBaHus
®Dopmupyemast KOHTPOJIs
KOMIeTeHInH (pa3aenbl, TeMbl
KOMIIETEeHI U 3HaTh: Ymern: Baaners: copmMupoBaHHOC
JUCUMILTUHBI) .
TH KOMIIeTeH Ui
— UCIIOJIb30BaTh Hay4HbIe
3aKOHBI M METOJBl TPH T'E0J0ro-
1. Brenenue «O6mme TIPOMBIIIIEHHOH OLIEHKE Pedepar
OIIK-5, OIIK-7,IIK-1 " TectupoBanue
NPEICTABICHUA O HAYKE)» - MIOCTPOCHHE MECTOPOXKICHUI TIOJIE3HBIX
MaTeMaTUUeCKUX MOJIeNeil | HCKOIaeMbIX U TOPHBIX OTBOJIOB; - MeToJaMH U crocobamu
OOBEKTOB U  IIPOLECCOB; | — HPOBOJIMTH aHAITU3, 1 poBoH 00paboTku
BBIOOD MeTona UX | MaTeHTHbIE UCCIICAOBAHUS U JIAHHBIX; Pedepar
2. OCHOBHBIE JTaIbl U CTAUN HCCIICIOBaHMS U pa3pabOTKa | CHCTEMATH3AIUI0 HAYIHO- - HaBBIKAMH COCTABJICHUS U TecTupoBanue
MPUKIAJHBIX HAYYHBIX OIIK-5, OIIK-7,IIK-1 | anropurMa €ro peanusandu; | TEXHUIECKON MH(OPMAIIUHU B obopmieHnsT  OTYETOB  TIO ITpakTryeckue
HCCIIEIOBaHUI - MOJEIMPOBaHNE obnacTu 100bIYU U TIEpepadOTKH 71a00paTOPHBIM u paboTEI
00BEKTOB M TMPOLECCOB C | MOJE3HBIX UCKOMAEMBIX, MIPaKTHYECKUM paboTam;
LEIIbIO aHaIM3a U | CTPOMTENHCTBA U 3KCILTyaTallnu - oOmenpodeccnoHaIbHBIMA Pedepat
ONTHMU3AIAN UX | TOA3EMHBIX COOPY>KECHHH, 3HAaHUAMH TEOPHH M METOJOB TectupoBanue
3. Be1bop u cocraBnenne H A Py ’ P A P
OIIK-5, OIIK-7.IIK-1 | mapametpos; — paboTaTthk ¢ IPOrpaMMHBIMH | TIOJIEBBIX TEOJOTHICCKHUX, [IpaxkTnyeckue
IJIaHa SKCIIEPUMEHTA
- pa3paboTka MPOAYKTaMH OOIIET0o 1 reo(hU3NIECKUX, paboTsI
IPOrPaMMBI CIICLIMAIbHOTO Ha3HAUCHHUS IS TFEOXUMHUYECKHX,
IKCTIEPUMEHTAIILHBIX MOJCIUPOBAHUS MECTOPOKICHHUI THAPOTEOJIOTHYECKHX,
UCCIIE0BaHUH, ec | MOJIEe3HBIX UCKOMIAEMBIX, TEXHOJOTHH | HE(PTEra3oBbIX M  JKOJIOTrO-
peanuzans, BKJIIOUas | AKCILTyaTal[HOHHOW pa3BeJIKH, re0JIOTHYECKUX
BbIOOp TEXHUYECKHUX | JTOOBIYM U HepepabOTKH MOJIE3HBIX UCCJIEIOBaHUI;
cpenctB M 00pabOTKY | MCKOMAeMBIX, PU CTPOUTEIHCTBE U - Meromamu  00pabOTKH,
4. OcobeHHocTH 0000IICHNS, Pe3yNbTaToB; SKCILTyaTall1 T10/13MHBIX aHaNM3a M CHHTE3a IOJIEBOH M TectupoBanue
OILICHKH U 0hopMITEHUS OIIK-5, OIIK-7,IIK-1 | cocraBnenne 0030poB 1 00BEKTOB, OI[CHKE YKOHOMHYECKON 71a00paTOPHON I'€0JIOTHIECKOH Pecdepar

pesynbratroB HUP

OTYETOB II0 pe3yabTaTaM
TIPOBOTUMBIX
HCCJIEIOBAHUM.

3¢ GEKTHBHOCTH TOPHBIX B TOPHO-
CTPOUTENBHBIX PadoOT,
MPOU3BOJICTBEHHBIX,
TEXHOJIOTUYECKUX,
OpTaHM3aIMIOHHBIX U (PUHAHCOBBIX
PHUCKOB B PHIHOYHBIX YCJIOBUSIX.

WHpOpPMALUH.




4. KpuTepnu U MIKaJIbI OCHUBAHUS

4.1 TectupoBanue
[TporieHT MpaBMIIBHBIX OTBETOB Jlo 60 60-80 81-100
KonmyecTBo 6amioB 1 2 3

4.2 IlpakTuyeckue padoTbl

4 Oamra — CTYICHT peIMiI BCE PEKOMEHJIOBAaHHBIC 3aJjaud, NPAaBUIBHO HW3JIOKHI BCE
BapHUaHThl MX pEIIeHHs, apryMEHTHPOBAB UX, C 0053aTENbHON CCHUIKOM HAa COOTBETCTBYIOIIHUE
HOPMATHBBI (€CJIH TI0 COACPIKAHUIO 3TO HEOOXOAMMO).

3 Oamia — cTyaeHT perm He MeHee 85% peKoMeHI0BaHHBIX 33]1a4, MPABUIIHBHO U3JIOKUI BCE
BapHUaHThl PEIICHHs, apryMEHTUPOBAB WX, C O0S3aTCIBHOW CCBUIKOW HAa  COOTBETCTBYIOIIUE
HOPMATHBBI (€CJIU 10 COACPKAHUIO 3TO HEOOXOAUMO).

2 Oayuta — CTY/ICHT permi He MeHee 65% pekoMeHIOBaHHBIX 3ajiay, MPaBUIIBHO H3JI0KUII BCE
BapHUaHTBl UX pEIIEHUs, apryMEHTHUPOBAaB MX, C 00S3aTENbHONW CCBUIKOW HAa COOTBETCTBYIOIINE
HOPMATHBBI (€CJIH TI0 COACPIKAHUIO ATO HEOOXOMMO).

1 Gamn — crynent BemosHWI MeHee 50% 3amaHusi, W/WIM HEBEPHO yKas3al BapUaHTHI
peIIeHHS.

4.3 Kputepum o11eHKH MOATOTOBKH pedepara
banabl XapaKTepuCTUKH PACKPBHITHS TeMbI CTYIEHTOM

— CTYJEHT ITYOOKO U BCECTOPOHHE YCBOWII NMPOOJIEMYy;

— YBEpPEHHO, JIOTMYHO, MOCJIEIOBATEIbHO M TPAaMOTHO €ro
W3J1araer;

— ONMpasiCh Ha 3HAHUA OCHOBHOM W  JONOJHUTEIbHOU
JUTEpaTypbl, TECHO NPHUBSA3BIBAET YCBOCHHBIE HAYUYHBIE IIOJIOXKEHUS C
IIPAKTUYECKOU NeATEIbHOCTBIO;

— yMeNno OOOCHOBBIBAET M apryMEHTHUPYET BbIABUTAEMbIE UM
UJeu;

— JIeJIaeT BBIBOJIBI M 000OIIEHUS;

— cBOOOIHO BJIaJIeeT MOHATHUSIMU

— CTYJIEHT TBEPJO YCBOWJI TE€MYy, TPaMOTHO W TIO CYIIECTBY
W3JIaraeT ee, ONUpasCh Ha 3HAaHUSI OCHOBHOW JIUTEPATYPHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— VBSI3BIBAET  YCBOEHHBIE  3HAHUSA c MPaKTUYECKON
NEeSTETbHOCTBIO;

— apryMEHTUPYET Hay4HbIE MTOJIOKEHNUS;

— JIeJIaeT BBIBOABI U 000OIICHHUS;

— BJIQJICET CUCTEMOM OCHOBHBIX MOHATUN

— TeMa PACKpbITa HEAOCTATOYHO YETKO W TIOJHO, TO €CTh
CTYJIEHT OCBOWJI IPOOJIEMY, TIO CYIIECTBY M3JIaraeT €€, ONMUpasCh Ha 3HAHUS
TOJBKO OCHOBHOM JIMTEPATYPBHIL;

— JIOTTyCKAEeT HECYIIECTBEHHBIEC OITMOKH U HETOUYHOCTH;

3 — WCIIBITHIBAET 3aTPYAHEHUST B MPAKTUYECKOM NPUMEHEHUU
3HAHUM;

— c1ab0 apryMEHTUPYET Hay4HbIE TOTOXKECHHS;

— 3aTpyaHsieTcs B GOPMYyIUPOBAHUHN BBHIBOJOB M 00OOIIECHUH;

— YaCTUYHO BJIAJIEET CUCTEMOU MOHATHM

— CTYJICHT HE YCBOWJI 3HAUUTEIILHON YaCTH MPOOJIEMBI;

— JOTYCKaeT CYIIECTBEHHBbIE OIIMOKA W HETOYHOCTH TIpHU
2 PacCMOTPEHMH €€;

— WCIIBITBIBACT TPYAHOCTH B MPAKTHYECKOM TPUMEHEHUU
3HAHUM;




— HE MOXKET apryMEHTUPOBATh HAyYHBIE ITOJIOKECHUS;
— He GOpPMYITUPYET BBIBOJOB M 0000IIICHNUI;
— HE BJIAJICET MOHSATUHHBIM alapaToM

5. TunoBble KOHTPOJIbHBbIE 3aJaHUSI U MeTOAUYECKHe MaTepuajbl, onpeae/siiolue
Nnpoueaypbl OLEHMBAHMS 3HAHWIl, YMeHMii, HABHIKOB M (MJIM) OMNbITA /AesITeJLHOCTH,
XapaKTepu3ylOIIUX IJTanbl (POPMUPOBAHUSI KOMIeTEHUMH B Mpolecce OCBOEHUS
o0pa3oBaTeIbHOM NPOrPaMMbI

5.1 TunoBoe TecToBOE 3a1aHNe
1. HeassMu HAYKH SABJISIOTCS:
1. Bes COBOKYNTHOCTB 3HaHUI U [TOJIy4€HUE HOBBIX 3HAHMI;
2. 3HaHue 3aKOHOB MPHPOJBI U OOIIECTBA, MPUMEHEHHE HOBBIX 3HAHUM JI1 HYXKI YeIOBEKa U
o0111eCTBA;
3. [IpuMeHeHre HOBBIX 3HAHUU JAJISl PEeUICHHS] TEXHOJIOTMYECKUX, MHKEHEPHBIX, SdKOHOMUYECKHUX U
WHBIX MIPOOIIEM.
2. 3a1a4yu HAYYHBIX HCCJIEJOBAHUI MPEICTABIAIOT c000ii ITanbl padoThI:
1. ITo qOCTHIKEHHUIO ITOCTaBICHHOM LICNIH;
2. JIonoNHSIOMKE 1ENb;
3. Jlns naapHEUIMX U3bICKaHUH

3. 3HaKOBBIM HA3bIBAKT MO/CJIMPOBAHHE, HCIIOJIb3YIOIIIee B Ka4ecTBe MoAesIeH
1. OtnenbHbIC 2JIEMEHTHI HIIA TTOACUCTEMBI 00BEKTA;

2. SI3pIKM MaTeMaTUYEeCKUX TEOPUH, ANTOPUTMUUYECKUE S3bIKU;
3. Cxemsl, TpaduKu, YEPTEKHU, HEPOTTTUQBL.

4. IlpenBapuTejbHasi CTATHCTHYECKAsA 00pPa00TKA ONBITHBIX JAHHBIX HAYNHAETCHA
00BIYHO € TOro, 4YTO HX PpacmoJaraloT B MNOpPsAKe Bo3pacTaHus (HeyObIBaHMS).
YnopsinoueHHass TAKMM 00pPa30M BbIOOPKA HA3bIBAETCH
1. CTaTucTHueCKUM pacrpeieIeHueM BEIOOPKH;

2. BapuanoHHbIM psIoM;
3. CTaTUCTHUYECKHUM PSAIOM paclpeeeHusl.

5. deaykuusi — 310:

1. Meron MbIIUIEHHS, TIPH KOTOPOM OOIee TMOJOKEHUE JOTUYECKHM IyTEM BBIBOJUTCS U3
YacTHOTO;

2. MeTon uccneioBaHus, IpU KOTOPOM YaCTHOE TIOJIOKEHUE 00OCHOBBIBACTCS 00JIee OOIIHNM;

3. Meroa MbILUIEHUS,, TP KOTOPOM YAaCTHOE MOJOKEHHE JIOTMUECKUM IyT€M BBIBOJUTCS W3
ob1ero.

Kurou orBeros: 1- 2; 2-1; 3-3; 4-2; 5-3.

5.2 llpuMep npakTHYECKUX padoT
IIpakTuyeckas padora Ned
MeTobl 0AHOMEPHOI MUHMMH3ALMHU

OgHo w3 BaXHEMIIMX HampaBlIeHUH B KOHCTPYMPOBAHMM U3JENHNA, a Takke
IIPOEKTUPOBAHUM M JKCIUIyaTallUM TEXHOJOTHYECKUX IIPOLECCOB COCTOMT B ONTHUMM3ALMU
(MUHMMH3AIMA WA MaKCHMHU3aIMK) HEKOTOpoil xapakrepuctuku f(X). ®dynkiuro f(X) wacto
Ha3bIBAIOT yenegou @yHkyueu. 3aMETHM, YTO OCHOBHOE BHHMAaHHE MOXET OBbITh YJIENEHO
MUHUMU3ALUHU 1eNeBON (YHKIUH, TaK KaK MAKCUMH3AIUsl CBOJAUTCS K MUHUMM3AINH C TIOMOIIBIO

BBencHUST HOBoW meneBodl ¢ynkimun f(X)=—f(x). B caydae, xorma BappHpyeTcss OIMH
CKAJISIPHBII TTapaMeTp X, BOSHUKACT 3a0aid 0OOHOMEPHOU MUHUMUAYULL.

HeoOxomuMocTh W3y4deHHss METOJOB pPEIIeHHUs 3aJa4d  OJHOMEPHOW MHHUMHU3AIUH
OIPE/ICNIACTCS. HE TOJNBKO TEM, YTO 3a[]a4a MOXET MMETh CaMOCTOSTENIbHOC 3HAueHHE, HO U B



3HAYUTEIBHON Mepe TeM, YTO JITOPUTMbl MUHUMH3ALUU SIBISIOTCS CYIIECTBEHHOW COCTaBHOU
YacThI0 AJTOPUTMOB pEIICHUs 3aJad MHOTOMEPHOW MHMHUMH3AIMHM, a TaKKe JPYrux
BBIYHCIIUTEILHBIX 3a/1a4.

3agaya 0IHOMEPHOII MUHMMHU3AUUH

1. MocTranoBka 3agaun. Onpenenenns. [lycrs f(X) — nefictBuTenbHas QyHKUIUS OTHOMN
NepeMEHHO, onpeseneHHas Ha MHOkecTBe X C (—o0,00). Touka X € X Ha3bIBaCTCS MOUKOU
enobanvroio munumyma ¢yakuuu f Ha MHOXKecTBe X, ecimu A Bcex X € X BBIMOJHIETCS
HepaBeHCTBO f(X)< f(X). B oarom ciyyae 3nHauenwe f(X) Ha3bIBaeTCs MUHUMATLHBIM
snavenuem @ynkyuu f ua X.

Touka X € X Ha3bIBaeTCS MOuKoU 10KAIbHO20 MuHumyma pyHkuuu f, ecim cymecTByer
Takas O —OKPECTHOCTh OSTOH TOYKH, YTO IS BCEX X M3 MHOXecTBa X, COACPKAIIUXCS B
yKa3aHHOW O —OKPEeCTHOCTH , BhimoHsieTcst HepaBeHcTBO T (X) < f(X). Ecnm ke s Bcex Takmx
X, HE COBIQJAIONIMX C X , BbImoiHseTcs HepaBeHCTBO f(X)< f(X), To X Ha3bIBacTCS moukot
CMPO2020 IOKANbHOIO MUHUMYMA.

Ipumep 1. JInga dbynkuuu, rpaduk KOTOpoil M300pakeH Ha pUCyHKe 1, Touku X; U X,

ABJIAIOTCS TOYKAMU CTPOTO JIOKQIbHOTO MHUHHUMYMa, a B TOYKaX X, YJOBJIETBOPSIOIIUX
HEPaBEeHCTBY X; < X <X, , peaau3yeTcss HECTPOrHii JIOKaIbHbIII MUHUMYM.
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Pucynok 1
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W3BecTHO, Y4TO HEOOXOIMMBIM YCIOBHEM TOTO, 4TOOBI BHYTPEHHSSA M MHOXECTBa X
TOYKa X ObLIa TOYKOW JIOKAIbHOrO MHHUMYyMa auddepeHunpyemoit ¢ynkuun f, sBisercs
BBINTOJIHEHNE PABEHCTBA

f'(x)=0. 1)
Yucno X, yAOBICTBOPSIOLIEE ITOMY PAaBEHCTBY, HA3bIBACTCS CMAYUOHAPHOU moukol ¢yukyuu f.
KoneuHo, He Bcskas cTalioHapHasi Touka X 00s3aHa OBITh TOYKOW JIOKATFHOTO MUHUMYMa. J{71st
JBaXJbl HENpepbIBHO U GepeHIupyeMoil (YHKIMU JOCTATOUYHBIM YCIOBHEM TOTO, YTOOBI
CTallMOHApHAas TOYKa X Oblja TOYKOM CTPOroro JOKaJbHOIO MHHMMYMA, SIBJISIETCS BBIMOJHEHUE
HepasenctBa f"(X)>0.

CylecTBYIOT pa3IUYHble ITOCTAaHOBKM 33Jayd MHMHUMHU3auuu. B camoil mmpokoii
MIOCTAaHOBKE TpeOyeTcs HalTH BCE TOYKHU JIOKAJBHOTO MHHHMYMa M OTBEYAIOIIUE UM 3HAUCHHS
¢ynkmum f. Yame Bcero BO3HHMKAeT 3ajaya BBIYMCICHUS KOHKPETHOH TOYKH JIOKAJIBHOTO
MUHHMYMa WIH TOYKH TII00AJBHOTO MHHHMYyMa. VMHOTZA MpencTaBiisieT MHTEPEC TOJBKO JIMIIb
MHUHHMMaJIbHOE 3HAa4YEeHHE 1L1eJeBOM (DYHKIMM, HE3aBUCHMO OT TOTO, B KaKOM MMEHHO TOYKE OHO
JOCTUTAETCH.

2. Otpe3ok Jiokaau3auuM. BOJBIIMHCTBO AJITOPUTMOB MUHUMM3ALMU OCYILIECTBISET
JIMIIb TIOUCK TOYKH JIOKAIFHOrO MUHMMyMa (yHkuuu f. J[is Toro 4roObl MpUMEHHUTH OJHU U3
TaKUX aIrOPUTMOB MUHUMU3ALNH, CIIEAYeT
IpEeIBAPUTEILHO HAWTU COAEpXkaIluii TOuky X OoTpe3ok [a, D], Ha KOTOpOM OHa sBIsieTCS
€IMHCTBEHHOIN TOYKOW JIOKAIBHOTO MHHMMYyMa. DTOT OTPE30K B JajibHeiIIeM OyleM Ha3blBaTb
ompeskom nokanuzayuu’ To9kn X . K COKANEHMIO, He CYIIECTBYET KaKHX-IHO0 OOIIHX PELeNToB
OTHOCHTEJIBHO TOTO, KaK HAWUTH OTPE30K JIOKATU3AIMH. B 0OTHOMEpPHOM ciTydae MOJIe3HBIM MOXET
oKa3aTbcs Tady/IMpOBaHUE (PYHKIUU C JTOCTATOYHO MEJIKHM IIaroM M (WiIn) MOCTpOECHUE rpaduka.
Otpe3ok [a, b] Moxker ObITh W3BeCTEH M3 (UIUUECKHX COOOPAXKECHHWIl, M3 OINbITA PEIICHUS
AQHAJIOTUYHBIX 3a7a4 U T. A. [ HEKOTOpBIX anropuTMoB (Hampumep, s MeToja HbroToHa)

J0CTAaTOYHO UMETHh HE OTPE30K JIOKAJIM3AallWH, a XOPOIICE€ HAYAJIIbHOC HpI/I6J'II/I)KeHI/Ie X(O) K X.



Opumep 2. JOna ¢ynxmuu  f(X)=x>—X—e™* mnpousBecTH NOKAIM3ALMIO TOYEK
JOKaJbHOrO MUHMMyMa. W3 rpaduka (yHKIMM, U300paKEHHOTO Ha PUCYHKE 2, BHJIHO, 4YTO
¢ynakuus f(X) uMeer gBe TOUKHM JIOKAIBHOTO MUHUMYMa X, U X,, IepBasi U3 KOTOPBIX ABIAETCA U

TOYKOH TIJI00aJILHOrO MHHHUMYMa. I[J'ISI TOYKH )_(1 3a OTPE30K JIOKaJIW3alluy MOXKHO IIPpHUHATH

oTpe3ok [-4, -3], a Juid Touku X, — orpesok [0, 1].

Pucynox 2
Hoka3zatb, uto Ha otpe3kax [0, 1] u [-4, -3] ACHUCTBUTEIBHO COACPKATCA TOUKH
JIOKAJIbHOTO MUHUMYMa.

Jlokaszamenvcmeo: Tleppas npomssogHas ¢yskimu f'(X)=3x*—1—e™, torna f'(0)=-2<0 u

f')=2-e">0. Tx. 3nauenns f'(0) u f'(l)) umeroT passble 3Hakm, To Ha orpeske [0, 1]
comepkutcs Touka X, mias koropoir f'(X)=0. Ho f"(X)=6x+e >0 mia Bcex Xxe[0,1].
Cnenosatenbro, f”(X) >0 u Touka X Ha otpeske [0,1] ecTh eqMHCTBEHHAS TOYKA JIOKATBHOTO
MHHHAMYMa.

CaMoOCTOAITEILHO J/I0KAa3aTh, YTO OTpe3oK [-4, -3] Takike SBJIsIETCHA OTpe3KaM
JIOKAJIH3AI[HH.

3. Yuumonanbubie ¢pyukuuu. [Tycte f — dyHkims, onpenenenHas uB orpeske [a, b].
[Ipenmonokxum, 4YTO HA ASTOM OTPE3KE COACPKUTCS EAMHCTBEHHAass TOYKa X JIOKAJIBHOTO
MUHAMYMa QyHKIMHA f, mpudyeM QyHKIHUS CTpOro yobIBaeT npu x < X W CTPOro BO3pacTaeT MpH X
> X . Takast )YHKIIS HA3BIBASTCS YHUMOOANbHOU . BOBMOXKHBI TPH CITydasi pacIioOKEHHS TOUKH
X Ha otpeske [a, b]. CooTBeTcTBEHHO U rpaduK YHUMOJATbHOW (DYHKIIMH MOXKET UMETh OJIHY U3
bopM, cXxeMaTU4YHO M300paKEHHBIX Ha pPUCYHKE 3: Touka X SBIAETCS BHYTPEHHEH i oTpe3ka
(puc. 3, a), X coBMajaeTr Cc JeBbIM KOHIIOM OTpe3ka (puc.3, 6) 1 X COBMaJaeT ¢ MPaBbIM KOHIIOM
oTpeska (puc.3, B).

[
a X bx a bxa b x

Pucynox 3

Y'B Teopuu onTummsamn otpesok [a, b] ualie Ha3BIBAIOT MHTEPBATIOM HEONPE/EICHHOCTH.
2 Wnorxa Takyio (yHKIHMIO HA3BIBAIOT CTPOrO YHHMOJAIBHOM, a YHHMOJANBHON HA3BIBAIOT (YHKIHMIO, KOTOPAs

CTpOro yObIBaeT Npu x < Xq , paBHA MOCTOSHHOM HPH X,<x <X, u crporo Bo3pacraer mpu x > X, .

3ameuanue. YuumopanbHass (GYHKLHUS, BOOOILE TOBOps, HE oO0sf3aHa OBITh HEMPEPHIBHOM.
Hampumep, QpyHKIus, n3o0pakeHHasi Ha pUCyHKe 4, yHUMOJJaJIbHA 1 UMEET TPU TOYKH pa3phIBa.
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Pucynok 4
[TpuBeneM 10CTaTOYHOE YCIOBUE YHUMOCIBHOCTH (QYHKIMI Ha oTpe3ke [a, b].
Teopema 1. Eciu mis Bcex xe[a, b] Bemoaneno ycnosue f"(X)>0, to QyHKIMS

YHUMOJIaIbHA Ha OTpe3ke [a, b].
Hpumep 3. Oynkmus f(X)=x* —Xx—e™ ynuMmomanbHa Ha KaXIOM U3 OTpe3koB [-4,-3] u
[0,1]. YToOBI yOemUThCS B 3TOM, JOCTATOYHO 3aMeTHTh, uto f"(X) =6X+e* >0 mus Bcex x€[-

4,-3], u xe[0,1], u Bocnoyib30BaThCs TEOpEeMOH 1.

JUi1st cy)KeHusl OTpe3Ka JIOKaIM3aluyd TOYKH MUHAUMYMa YHUMOJAIBHON (YHKIUH IOJIE3HO
UCIIOJIb30BATh CIEYIOIIEE YTBEPIKICHHE.

Teopema 2. Ilycts f — yaumonanbHas Ha otpeske [a, b] ynkumsa u a <a <y < f<b.

Torpa:

1% ecin f(a) < f(B), 10 X €[a, B]:

2% ecm ()= f(B), 10 X €[a,b];

3% ecn f () > f(),u ()< (), 0 X€ler, A].

1°. Tpexmonoxum mporuBroe: X > /3. Torma BCISACTBHE YHUMOAIBHOCTH f HOIyYHM
f(a) > f(f), 4T0 IPOTUBOPEUUT YCIOBHIO.

2°. Tpeamonoxum nportuBHOe: X <o . TOraa BCICACTBHE YHHMOZAIBHOCTH f momydum
f(a) < f(f), 4TO NPOTUBOPEUYHT YCIIOBHIO.

3%. B cuny m. 1° umeenm X e[a, B, a B cuny m. 2° umeem X €[a,b].
CnenosarenbHo, X €[a, ] .
['eomeTpuueckas HIUTIOCTPALUS TIII. 1°u 2° MIpUBE/ICHA HA PUCYHKE 5.
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PucyHnok 5

MHorrue anropuTMbl OJHOMEPHONH MUHHMH3ALMU MOCTPOSHBI B pacueTe Ha TO, YTO Ha
OTpe3Ke JIOKAJIN3aluK LieneBast GyHKINS YHUMOJAJIbHA.

4. O6 onHOM moaXoje K JOKAJIU3alMH TOYKH MUHMMYMa. Ha npaktuke yacto ObIBaeT
HEM3BECTHO, SBISETCA JIM JaHHAs (QYHKUUS YHUMOAadbHOH. OJHAKO BO MHOTHX Clydasx W3
JOTIOJTHUTEIIBHBIX COOOpaXKeHUH CIeyeT, 9To IpH X > X, ¢yHkuus f cHayana yOsiBaer, a 3atem,
HauMHas C HEKOTOPOT'o 3HaueHUst X = X, CTAHOBUTCS Bo3pacTarolleil (Ipasia, He HCKIFOYEHO, YTO
Jlajiee OHa CHOBAa MOXKET CTaTh yObIBaromiei). [l Toro 4roObl B TaKOM Cilydae JIOKaJTHW30BaTh
TOUYKY X , UCIIOJIB3YIOT pa3JIndHble HecTporue Metonsl. OIMH U3 PacIpOCTPAHEHHBIX TOIXOJIOB
COCTOMT B ciedylomeM. BrpiOuparor HauyanmbHblii mar h > 0, B HECKOJBKO pa3 MEHBUINH
IPEAIOIaraeMoro PacCTOSIHUSA OT TOYKH X, 1O TOYKH X. 3aTe€M BBIUMCISAIOT M CPAaBHHUBAIOT

sHayenus f (xo) u f (x1), toe X, =X, +h.
Ecmu okassiBaetcst, uto f(xp) > f(x1), To mocmemoBaTeIbHO BHIYNCIISIOT 3HAYCHHS (PYHKITUH
f B Toukax X, =X, +2""h m1a k > 2. Tlocie o6HapysKeHHs TIepBOif 3ke TOUKH, T KOTOpoii f(xy) <

f(xk+1), 32 OTPE30K JIOKANM3AUN TPUHUMAIOT OTPE30K [Xk-1, Xk+1]. B ciydae, nuzobpakeHHOM Ha
pUCYHKe 6,3, 32 OTPE30K JIOKAJIH3AIMU PUHIT OTPE3OK [X2, X4].



Ecmu xe f(xo) < f(x1) ToO mocnenoBareibHO BBIYHMCISIOT 3HAUYCHUS B TOYKaX
X, =X, +h/2"", k>2. INocne o6HapyskeHHs TIEPBOHA *ke TOUKM X, , ;T Kotopoit f(xy) < f(xo), 3a
OTPE30K JIOKAIN3AUH IPUHIMAIOT OTPE30K [X,, X, ;]. B ciyuae, n3obpakeHHOM Ha pucyHke 6,0,
3a OTPE30K JIOKATH3ALUH Hp{/IHSIT OTpPE30K [Xo, X2].

\
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Pucynok 6

OmnucaHHBI METOJ HE SBJISIETCS CTPOTUM M HE TapaHTHUPYET, YTO OTPE3OK JOKAIU3AINU
Bcerna Oyner Haizen. Hampumep, mist GpyHKIuu, rpaduk KOTOPOH H300pa)XeH MyHKTHPOM Ha
pUCYHKE 6,a, npu BBIOpaHHOM miare h CTIpaBeITUBBI HEpaBEHCTBA
f(x)> fF(x)>f(x,)>f(X)> f(x,) u modTOMY OTpE30K JIOKAIHM3ALMK TOYKH X OOHApyX eH

yxxke He Oyner. Tem He MeHee, 3TOT WM OIM3KUM K HEMY METOAbl YacTO HCHOJIB3YIOTCS Ha
[IPaKTHKE.
IIpumep 4. Jlokanu3oBaTh YKa3aHHBIM BBIIIE 00pa3oM TOUYKY JIOKaIbHOIO MHHMMYMa

dynkmuu f(x)=x>—x—e™ npu x,=-5h=02u x, =X, +h=-4.8.
Tx. f(x,)=28.4> f(x)~15.7, TO mociea0BaTeIbHO BBIYUCISIOTCS 3HAUYCHUS (DYHKIIUH
f B Toukax X, =X, +2“"h. PesynbTaTsl BeIUMCIEHHT MpecTaBienHbl B Tabmume 1. M3 Tabaub!
BHIHO, uTO nipu K = 4 BriepBbie Bhinonnsiercst HepaBenctso f (X, ) < (X, ;). [Toatomy 3a oTpe3ok
JIOKAJIM3AIMH CIICAYET MPUHATH OTPE3OK [X3, X5]= [- 4.2, -1.8].

Tabmuma 1
k 0 1 2 3 4 5
X, -5 -4.8 -4.6 -4.2 -3.4 -1.8

f(x) | 284 | 157 | 674 | -330 | 594 | 2.02

3ananne
Jnst pyHKUIMN:
a) f(x) =x%",
0) f(x):x4—§x2+£,
4 4
B) f(X)=x"(1-x)*:
1. [TpousBecT JOKaIM3aMI0 TOYEK JIOKAIbHONO MMHMMYMa U J0Ka3aTh, 4TO Ha
BBIOPAHHBIX OTPE3KaxX COAEPIKATCS TOUKU JIOKATBHOTO MUHUMYMa (CM.I1.2);
2. Y06enutbes, 4To NaHHblE (PYHKIMM YHMMOJAJIbHBI Ha BBIOPAHHBIX OTpE3Kax (CM.
n.3);
3. Jlokanm30BaTh TOYKY JOKAILHOTO MUHHUMYyMa JUIst: a) ipu x = -2, h = 0.2; 0) mpu
x=-2,h=0.2.
5.3 IlpumepHbIe TeMbl pedepaTos
1. Hcropus uzydeHHs BHYTPEHHErO CTPOEHMs 3eMiid reopuanyeckumMu meroaamu (XX
B.)

2. HCTOpI/IH HU3YUYCHUA COJIHCUHO-3€MHBIX CBHSeﬁ, BIIMSIHUE COJIHEYHOM AKTUBHOCTH Ha
mporeccsl B 3emiie U B aTMocdepe



Hayunas nundopmanus: mouck, HaKorjaeHue 1 oopadoTka
Crna0ble, CTIOHTaHHBIE OYard B TOPHBIX BBIPAOOTKAX
[eiicTBre B3pbIBa B BO3AYIIHON U BOAHOU cpeaax
Snepuno-pusndeckue meroapl. Kaporaxxk HA (MeTo HaBeIeHHOM aKTUBHOCTH ).
DNEKTPUYECKHA KapoTax Mo MeToxy coOcTBeHHBIX moTeHnuanos (I1C): pusmueckue
OCHOBBI, IPUHIIUIT U3MEPEHUS

8. DHeprus v MarHuTyjaa 3eMJIETPSICEHUH .

Nookw

5.4 Bonpocs! K 3a4eTy

1. Onpenenenne U NpUMepsl NPUHIUIHAIBHBIX Pa3IU4YMid TAKUX METOAOB HAYYHBIX
UCCIICIOBaHM KaK HAOMIOACHNE U SKCIICPUMEHT, ISAYKIUS 1 UHIYKLHS.
2. B yem omnmuarorcs unenu (QyHOAMEHTANbHBIX UM IPHUKIAAHBIX HAy4HBIX

uccienopanmii? IlpuBeaure mnpuMmepbl  (YHAAMEHTAIBHBIX W MPUKIAAHBIX  HAYYHBIX
HUCCIIENOBAHUMN.

3. Owiocockue KaTeropuu: MOHITHE, CYXKIACHHE, YMO3AKIIOUCHUE, HAYIHAs HJesl,
TUI0TE3a, 3aKOH.

4. MeTonp! 1 3aKOHBI (HOPMAIIEHOM JTOTHKH.

5. MeTo/1p1 pa3BUTHS HABBIKOB HAYYHOTO TBOPYECTBA.

6. OO0mieHayyHble METObI AMIUPUUYECKUX HUCCIEIOBaHUMN: HAOIIOIEHNE, CPaBHEHUE,
CYeT, U3MEPEHHE, IKCIIEPUMEHT.

7. [TprMepsI OIBITOB IO U3MEPEHHUIO (PU3NUCCKUX BEITUIHH.

8. DKCHepUMEHT Kak BhICIas (hopMa SMOIUPUUYECKUX UCCIIETOBAHUM.

9. [Tpumeps! KiTaccHUecKuX (PU3NIECKUX IKCTIEPUMEHTOB.

10. OO61eHayyHbIe METOIBI TEOPETUUYECKUX HUCCJIEAOBAHUIL: 0000111eHHE,

abcrparupoBanue, (GopManuzanus, aHadu3 W CHHTE3, MHIAYKIUS M JEAyKIHs, (opMaiu3aius,
AKCUOMAaTHYECKUI METOJI, MOJEIUPOBAHUE, CUCTEMHBIE METO/IBI.

11. Bo160p HanpaBieHHsI HAy4HOT'O UCCIIEOBAHHUS.

12. OyHIaMEeHTalbHbIE HAYYHbIE UCCIEIOBAaHUS U X OCOOCHHOCTH.

13. [TpuknagHbIe HAYYHBIE UCCIEAOBAHUS, X KIIaCCH(DHUKAIIUS.

14, [TouckoBble Hay4YHBIE UCCIIEIOBAHMSI, HayuYHO-HCcheaoBaTenbckue paborsl (HUP),
OTBITHO-KOHCTpYKTOpcKkue padboTsl (OKP).

15. Opranmzauus HUP n OKP: 3aka3uMk ¥ HMCIOJHUTENb, JOTOBOP M TEXHHUYECKOE

3ananue Ha HUP u OKP. Oranet HUP u OKP. PaGota ¢ HayyHOW nuTepaTypoi M MAaTEHTHOM
JIOKYMEHTALUEH.

16. AHaJIuTHUYECKOE pelIeHne 3a1aun aHanusa. [lonsatue npsamoil 3agauu.

17. HaxoxneHne  aHaIUTHYECKUX  3aBUCHUMOCTEH, ONPEIENAIOIIMX  BBIXOAHbIE
XapaKTEepUCTUKU OOBEKTa MCCIIeIOBaHUS KaK (PYHKUIMH BXOAHBIX MapaMEeTpOB. YUET BHEIIHUX
Bo3eiicTBuil. [ToHsTHE 0OpaTHOI 3a1a4H.

18. AHAJIIMTUYECKOE peIIeHHE 3aJaud CUHTe3a. AHAIMTHYECKOE pEUICHHE 3aaqd
ONTUMM3AINH TTAPAMETPOB 0OBEKTA UCCIIEIOBAHUS.

19. TpynHOCTH, BO3HUKAIOUIME MpPH AHAIMTHYECKOM pEIIeHHH 3aJad CUHTe3a U
ONTUMM3AIINH, CTIOCOOBI UX TIpeofoaeHus. OHO- U MHOTOMEPHBIE 3aJauH.

20. MeTop! YNCIIEHHOTO PEIICHHUS 3a7a4 CHHTE3a M OTITUMHU3AIHH.

21. Merton nepebopa.

22. MeTo/1 TOJIOBUHHOTO JICTICHUS.

23. MeTto mocne10BaTeNbHBIX MPUOTNKCHHM.

24, Meton HeroToHa.

25. MeTton rpaiMEHTHOTO CITYCKa.

26. Beibop HawgampHOTO mpUOMKEeHUS. CXOOUMOCTh HWTEPAIIMOHHBIX ITPOIIECCOB.
Meron Moure-Kapio.

27. O6mue npuHUMIBI MojenupoBaHus. Ormpenensioniieé U BTOPOCTETIEHHbIE

napaMeTpsl MoJienH. "MHKeHepHbIN NoaX0 " TPU MOIETUPOBAHUY.



28.
29.
30.

du3nyecKkoe MOJICTUPOBAHUE, BBIOOP KOAPDUITUEHTA TOT00HS.
MaremaTtnyeckoe MOAEINPOBAHNUE.
[Tpumeppl MaTemaTHueckoro mojenupoBanuss Ha OBM ¢ ucnosbp3oBaHueM

MCTOJ0B I'CHCPAlIH U npeo6pa30BaHI/I;1 CJ'Iy‘I&fIHBIX YUCCII.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

WNurtepnperaius pe3yabTaToB MOACIUPOBAHUS.
Knaccudukanms s3kcniepuMeHTaIbHBIX UCCIICIOBAHUM.
[TorHOMacIITaOHBIN U MOAEIBHBIN SKCIIEPUMEHTHI.

OnHO- 1 MHOTO(AKTOPHBIN AKCIIEPUMEHTHI.

[ToBTOpsieMOCTh 3KCIIEPUMEHTA.

CTaTUCTUYECKUNA SKCIIEPUMEHT.

WNurtepnperaiius pe3yabTaToB SIKCIEPUMEHTA.

['padpuaeckoe npeacTaBiIeHUE IKCIIEPUMEHTATBHBIX JaHHBIX.
Annpokcumarus 3KCIepuMEHTAIbHbBIX JJAHHBIX.

Kputepuu kadectBa anmnpoKCuMaIimu.

Craructudeckas 00pabOTKa pe3yabTaTOB AKCIEPHMEHTA: OICHKAa IapaMeTpoB

cnyqaﬁHoﬁ BCIIMYHMHBI, TOYCYHBIC OILCHKH, I[OBepI/ITeJ'IBHHﬁ HHTEPBAI W AOBCPUTCIIbHAA

BEPOSITHOCTb.

42,

O6pa60TKa OKCIICPUMCHTAJIIBHBIX JaHHBIX U YIIPABJICHHUC JSKCIICPUMCHTOM C

nomoIbo DBM.

43.

ITocTranoBka 3ama4yu U peajin3ansad OCHOBHLIX 3TAIllOB HCCICAOBAHHA Ha IIPHUMCPC

peaabHON HAyYHO-HCCIIEIOBATEIBCKON PaOOTHI.
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TEXHOJIOTHYECKASA KAPTA JUCHUITIJIMHDbI

OCHOBHAS OBPA3OBATEJIBHASA ITPOTPAMMA
21.05.05 ®usuyeckue Npouecchl rOPHOro Win HegTerazoBoro NPoOU3BoOACTBA
cnenuaauzanusa Nel «@usnyeckue Npouecchl TOPHOro MPOU3BOACTBA»
(xox, HanpaByIeHHUE, TPOQUIIB)

TEXHOJIOI'NMYECKASA KAPTA

udp auctummas o PYI | B1.B.OJI.10

Hucnunnuna | MeToabl HAYYHBIX HCCJICI0BAHUI

Kypc |5 |cemectp [9

Kadenpa | TOPHOTO0 J1eJ1a, HAYK 0 3emMJie 1 MPUPOA000yCTPOiicTBa

Bekerosa Ejiena bopucosHa, K.T.H., J0LEHT Ka(eapbl

@®.1.0. nmpemnogasares, 3BaHAE, JOKHOCTD 9
TOPHOTO JIeJia, HAYK 0 3emJie H MPHPOI000yCTPOiicTBa

DI TPYIOEMKOCTbyeser | 72/2 | Kon-Bo cemectpos | 1 | ®opma konTposs | 3auer

UIK 0011 /TeK. CeM. | 16/16 [rIP/CM06LuA/TeKA ceM. | 16/16 I-HB06LuA/TeKA ceM. I '/' I CPC 0011 /TeK. CEeM. 40/40

Komnerenuuu odyuaiomerocsi, popmupyembie B pe3y/ibTaTe 0CBOEHUSs! AUCHUILIMHBI:

— CHOCOOHOCTHIO K aDCTPAKTHOMY MBIIIUICHHIO, aHanu3y, cuatedy (OK-1);

—_ TOTOBHOCTBIO IPOBOJUTH AHAJM3, MATEHTHBIC HMCCIICAOBAHUS M CHCTEMATH3ALUIO HAyIHO-TEXHHUYECKOM
uHdopmanuy B 001acTH A0OBIYM U NEepepabOTKHU MOJIE3HBIX UCKOMAEMbIX, CTPOMTENLCTBA U IKCIUTyaTalluy IOJI3EMHBIX
coopyxenuii (ITK-16);

—_ TOTOBHOCTBIO BBITOJHATH SKCIEPHUMEHTAIBHBIC NCCIEJOBAHNS B HATYPHBIX M J1a0OPATOPHBIX YCIOBHUSX C
UCIIOJIb30BAaHHEM COBPEMEHHBIX METOJOB M CPEICTB M3MEPEHHWil, TOTOBHOCTHIO 00padaThiBaTh W HHTEPIPETUPOBATH
MOJTyYEHHBIE PE3YIIbTAThl, COCTABIIATH U 3amuiath oTdetsl (ITK-17);

— TOTOBHOCTBIO paboTaTh C NPOrpaMMHBIMH HPOJYKTAMH OOLIET0 M CHELUAIbHOTO Ha3HAYEHUS IS
MOJICTIMPOBAHUSI MECTOPOXIICHUH IOJE3HBIX HCKOMAEMBIX, TEXHOJOIMH OKCIUIyaTal[HOHHOW pa3BelKH, A0OBIMH U
nepepabOTKH  TIOJIC3HBIX HCKOMAEMBIX, IPH CTPOMTENLCTBE M OSKCIUTyaTallMM TIOJ3EMHBIX OOBEKTOB, OIICHKE
9KOHOMHYECKOH 3((GEKTHBHOCTH TOPHBIX W TOPHO-CTPOMTENBHBIX paboT, NPOM3BOJCTBEHHBIX, TEXHOIOTHYECKHX,
OpraHU3alHOHHBIX M (UHAHCOBBIX PUCKOB B PEIHOYHBIX ycioBusx ([1K-22);

— TOTOBHOCTBIO OLICHWBATh M3MEHEHHs CBOWCTB M COCTOSHHSI FOPHBIX IOPOJA M MAacCHUBOB MOJ JICHCTBHEM
nosed pasnuuHON (pU3MUecKol NMPHUPOABI, CIIOCOOHOCTHIO YNPABIAThH ITapaMETpPaMH IMPOIECCOB T0OBIUH, NEpepaboTKu
MOJIE3HBIX HCKOIMIAEMBIX M CTPOUTENBCTBA IOJ3EMHBIX COOPYXCHHH C €TI0 IMOBBIMECHUS WX 3(GQEKTUBHOCTH H
KOMIUIEKCHOTO Mcnoiib3oBanus reopecypcos (IICK-1.2).

Kon ¢popmupyemoii KosimuectBo MaxkcumaJjibHoe Cpok
Coaepxanue 3agaHus .
KOMIIeTeHIIMH MEPONPUATHI | KOJIMYeCTBO 0AJVIOB |  MpeaoCcTaBJIeHHs

Beoownwtii onox

He npexycmorpen | | | l

Ocnoenoit 610K

TectupoBaHue 4 12 B Teuenue cemectpa
OK-1, [K-16, [TK-17.1TK-22, [pakTrdeckas pabora 7 28 B Teuenue cemectpa
[ICK-1.2 Pedepar 4 20 B Teuenne cemectpa
B Teuenme cemectpa
Bcero: 60
OK-1, IIK-16, IIK-17,I1K-22, 3auer 1 Bompoc - 20 o pactucanmuio
IICK-1.2 2 Bonpoc - 20
Bcero: 40
Hroro: 100
Jlonoanumenshoulit 610Kk
OK-1, IIK-16, T[IK-  [[IoaroToBKa OMOPHOTO KOHCIIEKTA 5 Ilo cornacoBanuto ¢
17,HK'22, TICK-1.2 HOHFOTOBK& rjioccapus 20 npenoaaBaTejeM
Bcero 0aJ1J10B 110 10NOJIHATEIbHOMY 0JI0OKY 25

[lkana oneHWBaHUA B paMKax OaJIbHO-PEUTHHIOBOW cucteMbl MAI'Y mo uTOraM BBHINOJIHEHHS BCEX 3aJaHHMH: «HE
3a4yTeHO» — 60 Ga/IoB U MeHee, «3auTeHo» — 61-100 GamioB.
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