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1. OBILIHME ITOJIOXXEHUA

OcHoBHas oOpa3oBaTelibHas Iporpamma BeiclIero npogeccuonanbHoro oopaszoBanus (OOIT
BIIO)  of0ecmeunBaeTr  HOPMAaTHMBHO-METOIMYECKYI0  0a3y  OCBOEHHS  OOYyJarOIIUMHCS
OOIIEKYIBTYPHBIX M MPOPECCHOHATHHBIX KOMIIETEHIIUHA B COOTBETCTBUU ¢ TpeboBaHusmMu DPI'OC
BIIO mno wHampasmenuto moArotoBku OakamaBpa 280100  «IIpupomooOycTpoiicTBO U
BOJIONOJIB30BAHUEY, a TAKXKE C Y4ETOM HMOTPEOHOCTEH PEernoHaNbHOTO PhIHKA TPyJa U MEPCHEKTUB
€ro pa3BUTHSL.

OOII BIIO pernaMeHTUpYeT ILEIH, OXHUIAEMbIE PE3yJbTaThl, COJIEP)KAHHUE, YCIOBUS U
TEXHOJIOTUH peaji3aliyi 00pa3oBaTeIbHOIO MPOIECcca, OLIEHKY KayecTBa MOJATOTOBKU BBITYCKHHUKA
[0 HANpaBJICHHUIO U NPOQWI0 IMOATOTOBKM M BKIIOYAaeT B ceOs:  ydeOHbIH muiaH, paboune
OporpaMMbl  y4eOHBIX KypCOB, MPEIAMETOB, ITUCHMIUIMH (MOXyJel) u Jpyrue MaTepHhabl,
o0ecreynBaroIMe KauyecTBO MOJArOTOBKM OOYy4aloIIMXCs, a TaKKe MporpaMMbl Y4eOHOH W
NPOM3BOJICTBEHHON NPAaKTUKW, KaJCHIAPHBIA Y4eOHBIH TpaduK M METOJUYECKHE MaTepHalIbl,
o0ecreymnBaroIue pealnu3aluio COOTBETCTBYIOLIEH 00pa30BaTeIbHON TEXHOIOTHH.

Muccus OOII BIIO coctout B puKkcanuu KOMIUIEKCHON pa3BepHYTOM COLMATbHONW HOPMBbI
BY30BCKOI'O YPOBHSI IO OTHOIIEHHIO KO BCEM OCHOBHBIM COJIEpP)KATEIbHBIM U OpPraHU3al[MOHHBIM
napamerpam BIIO no nanpasienuto 280100 «IIpupogoo0ycTpoicTBO ¥ BOAOMOIB30BAHUE)

HopmatusHo-npaBoByto 6a3y paspadotku OOII BIIO coctaBsitoT:

o ®enepanbhble 3akoHbl Poccuiickoit denepanun: «O06 odpazoBanun» (ot 10 uronst 1992 roga
Ne3266-1) u «O BbIcIIEM U TIOCIEBY30BCKOM MPO(ecCHOHATBHOM 00pa3oBaHum» (0T 22 aBrycra
1996 roma Nel25-D3);
. ®enepanbubie 3akoHbl Poccmiickoit ®eneparuu: «O BHECEHWH HU3MEHEHHN B OTACIBHBIC
3aKOHo/aTebHble aKkThl Poccuiickoii dexepauuu B yacTH W3MEHEHUsI IOHSATHUS U CTPYKTYPHI
rOCyJIapCTBEHHOTO oOpa3oBarenbHOrO cranmapra» (ot 1 mekadbps 2007 roma Ne 309-03) u «O
BHECEHMM W3MEHEHMH B OT/ENIbHBbIE 3aKOHOJAaTeNbHble akThl Poccuiickoit denepauuu (B 4actu
YCTaHOBJIEHUS] YPOBHEH BbICIIEro MpodeccroHaabHOro oOpasoBaHus)» (oT 24 nexabps 2007 rona
Ne 232-D3).
. TunoBoe mnosoxxeHue 00 00pa30BaTEIHLHOM YUPEKIEHHU BBICHIETO MPOGECCHOHATHLHOTO
o0Opa3oBaHusl (BbICIIEM Y4YE€OHOM 3aBEIECHUM), YTBEPXkJAEHHOE IOCTaHOBJIEeHHEM IlpaBuTenbcTBa
Poccuiickoii @enepannu ot 14 dpespans 2008 roga Ne 71 (nanee — TumnoBoe 1moyiokeHUeE O By3e).
. ®denepanbHbIA rOCy/1apCTBEHHBIN o0OpazoBaTenbHbBIN CTaHJapT BBICIIIETO
npodeccuonansHoro obpazoanus (OI'OC BIIO) mno wnHanpaBneHuto moaroroBkun 280100
«I[Ipupo1000yCcTpOiicTBO M  BOJOIONB30BaHME» (OakamaBpuara), YTBEP)KACHHBIH IPHKa30M
MunuctepctBa oOpa3oBaHus 1 Hayku Poccuiickoit denepanuu.
. HopmartusHO-MeToMueckue ToKkyMeHTsl MunoOpHayku Poceun.
Cpox ocBoenust OOII B coorBerctBuu ¢ @I'OC BIIO no nanHomy HanpasiieHUo 4 roaa.
Tpynoemkocte ocBoenus crygeHTom OOIl B coorBerctBum ¢ ®I'OC BIIO no naHHOMY
HarnpanieHuto 240 3a4eTHBIX eIMHMII, BKJIOYasi BCE BUJIbI AyAUTOPHON U CAMOCTOATENBbHON paboThI
CTYJIEHTa, IPAaKTUKHU U BPEMSI, OTBOJMMOE Ha KOHTPOJIb KauyecTBa ocBoeHus cryneHroM OOIIL.
3aoauu nodeomoexu no npocpamme:
e pazpaboTka y4yeOHOro TIuUIaHa, Tpaduka W COJAEpPKATEIbHOW YacTH Y4YeOHOro mpoliecca,
o0ecrieunBarOIUX yCJIOBUS JJIi Pa3BUTUS Y CTYACHTOB JIMYHOCTHBIX KadyeCTB Ha OCHOBE
OOIIEKYIbTYPHBIX (YHUBEpCAIBHBIX, OOIIEHAYYHBIX, COUATLHO-THYHOCTHBIX, HHCTPYMEHTAIbHBIX
U JIp.) 1 Ipo(hecCHOHATBHBIX KOMIIETEHIMH B cooTBeTcTBUM ¢ TpeboBanusmu OI'OC BIIO mno
HarnpasieHuto noAroroBku 280100 «IIpuponoo0ycTpoiicTBO U BOIOMONIB30BAHUEY,



® CO3JIaHHE CUCTEMbI TEKYIIETO, TPOMEKYTOYHOTO M UTOIOBOTO KOHTPOJISI 3HAHUH KaK OCHOBBI JIJIst
OOBEKTHBHOH OILIEHKH (DaKTUYECKOTO YPOBHS C(HOPMUPOBAHHOCTH OO0s3aTEIBHBIX PE3YJIbTATOB
00pa30BaHMs ¥ KOMIIETEHIIM y CTYZCHTOB Ha BCEX ATanax ux oO0y4yeHus B BY3e€;
® JCIIOJIb30BaHUE B paboyvell JIOKyMEHTAIlUW KPUTEPUEB OOBEKTUBHOW OIEHKH (M CaMOOIICHKH)
00pa3oBaTebHON U HAYYHOU JEATEIbHOCTH,;
e o0ecreyeHne €IMHCTBA B Y4YEOHBIX IUIaHAX M MPOrpaMMmax OOMIEPOCCHHCKOTO MPOCTPAHCTBA
BBICHIET0 00pa3oBaHMs MO HampasiieHHio noArotoBku Oakanaspa 280100 «IIpupomooOycTpoiicTBO
U BOJIOIIOJIb30BaHHEY;
e o0ecredeHrne BO3MOKHOCTH OLEHKH SKBUBAIEHTHOCTH JOKYMEHTOB HHOCTPAaHHBIX TOCYIapPCTB O
BhICIIEM TNPO(EeCcCHOHAIBHOM O0pa30BaHMM [0 HANpaBJIEHUIO NOAroToBkH OakamaBpa 280100
«[Iprpo1000yCTPOICTBO U BOIOTIOJIE30BAHHE.

TpeboBanus k aOUTYpUECHTY

AOHUTYpHEHT JOJDKEH UMETh JIOKYMEHT TOCYAapCTBEHHOr0 0o0pasla O cpelHeM (ITOJTHOM)
obmiem oOpa3oBaHUM WK CpeaHeM MpodeccnoHabHOM 00pa3oBaHuu. JlJis y4acTus B KOHKYPCHOM
oTOOope ISl TIOCTYIUICHUsT Ha HarpaBiieHue CTpOHUTENbCTBO aOUTYPHEHT MPEIbSBISET JOKYMEHTHI
YCTaHOBJICHHOTO 00pasia o caade EQMHOro rocyaapcTBeHHOTo SK3aMeHa 10 MaTeMaTHKe, (pu3uke u
PYCCKOMY SI3BIKY.

2. XAPAKTEPUCTUKA ITPO®ECCUOHAJIBHOM JEATEJILHOCTHU
110 HarpaBJIeHUIO noAroToBku Oakanaspa 280100 «I[IprponooOycTpoiicTBO U BOIONOIB30BAHUEY

2.1. OGnacte mnpoecCHOHAIBHOW JEATEIIFHOCTH BBITYCKHUKOB 110  HAIpaBJICHUIO
"ITprpom0o0yCcTPOICTBO U BOAOIOJIB30BaHUE" - 3TO 00JaCTh HAYKM U TEXHHKH, 3aHUMAIOLIAsICS
IeJICHANPABICHHBIM H3MEHEHHEM CBOICTB TPUPOAHBIX OOBEKTOB C IIETBIO MOBBIIMICHUS HUX
NOTPEOUTENBCKOM  CTOMMOCTH  (ITOJIE3HOCTH), A(P(GEKTUBHOCTH HCIIOJIBb30BAHMUS BOAHBIX U
3eMeJBHBIX PECYpPCOB, YCTOWYMBOCTH U IKOJIOTHYECKON OE€30MacHOCTH.

O6nacTe npodeccnoHaIbHOMN 1eATeNbHOCTH 0aKalaBpOB BKIKOYALT:

® MEIMOPAIMIO 3eMeITb PA3INYHOTO HAa3HAYCHHS: CEITbCKOX03SICTBEHHBIX, JIECHOTO U BOJHOTO

(GOHIOB, TIOCENIEHUI, HHTyCTPHAIHLHOTO, PEKPEAIHOHHOTO;

e OXpaHy 3eMelb pPAa3IMYHOIO HAa3HAYEeHHUs, PEKYJIbTHBALIMIO 3€MeNlb, HAPYIIEHHBIX WM
3arps3HEHHBIX B IIPOLIECCE TPUPOOIOIb30BaAHUS;

® TIPUPOJOOXPAHHOE OOYCTPOMCTBO TEPPUTOPHM C TENBIO 3alMUTHI OT BO3JAEHCTBUS
IIPUPOJHBIX CTUXUH;

® CO3/1aHHE  BOJOXO3SHMCTBEHHBIX CHUCTEM KOMIUIEKCHOI'O  HAa3HAu€HWs, OXpaHy H
BOCCTAHOBJICHHE BOJHBIX 00HEKTOB;

® BOJIOCHA0)KEHUE CENIbCKUX IIOCEJICHUH, OTBOJ M OYHUCTKY CTOYHBIX BOJ|, OOBOJHEHHE

TEPPUTOPUHL.

bakanmaBp mosydaeT 3HaHUS W OBJAJEBACT METOJAMH, CIIOCOOAMH W TEXHOJOTHSIMHU
U3bICKaHUH, TPOEKTUPOBAHUSA, CTPOUTENILCTBA U IKCIUTyaTallud 0OBEKTOB MPUPOJO0OYCTPOHCTBA U
BOJIOTIOJTb30BaHMUSI.

2.2. O6wpexTamu pohecCHOHATILHON JEATEIbHOCTH 0aKaIaBpOB SBISIOTCS:

® TCOCHCTEMBl PA3MYHOTO paHTa M WX KOMITOHEHTHI: MOYBBI, TPYHTHI, TIOBEPXHOCTHBIE H

MOJI3MHBIE BOJIBI, BO3IYIITHBIE MAaCCHI TPOTIOC(EPHI, PACTUTEIBHBIN M KUBOTHBINA MHD;

® [PUPOJHO-TEXHOTCHHBIE  KOMIUIEKCHI:  MEJIMOPAaTHBHBIE  CHUCTEMbI,  HWHXXECHEPHO-

HKOJIOTHYECKUE CUCTEMBI, CUCTEMbI PEKYIbTHBALIUU 3€MEIlb, IPUPOA0O0XPAHHBIE KOMILJIEKCHI,

BOJIOXO3SIICTBEHHBIE CHUCTEMBI, a TaKXe JPYrHMe IPUPOJHO-TEXHOTECHHBIE KOMILICKCHI,

MOBBIIIAIONINE TIOJIE3HOCTh KOMIOHEHTOB PUPOIBI.



2.3. bakamaBp 1o HampaBieHuto mnoarotoBku 280100 IIpupomooOycTpoiicTBO U

BOJOIIOJIB30BAHNEC I'OTOBUTCA K CICAYIOIIUM BUJIaM HpO(beCCHOHaHBHOﬁ JCATCIIBHOCTH:

MIPOEKTHO-U3BICKATEIbCKAS,
MIPOU3BOJICTBEHHO-TEXHOJIOTMUECKAs;

OpraHU3aI[MOHHO-YIIPaBlIeHYeCKas;

HAyYHO-UCCIIEIOBATENbCKAS.

2.4. bakamaBp mno HampaiaeHuto mnoarotoBku 280100 IIpupomooOycTpoiicTBO U

BOJOIIOJIB30BAHUEC OOJDKCH pPClIaTh CJICAYIOIIUC HpO(i)eCCI/IOHaJIBHBIe 3agadud B COOTBETCTBHH C
BUaaMu HpO(l)CCCHOHaHBHOfI JACATCIIBHOCTH:

(OK):

NPOEKMHO-UZbICKAMENbCKAAL:
IpOBE/IeHUE M3bICKaHUU Ui (GopMHUpOBaHUs 0a3bl JAHHBIX NPU IPOEKTUPOBAHUN OOBEKTOB
IpUpOA000yCTPOICTBA U BOJOIOJIb30BAHMS, OLIEHKM HMX COCTOSHHUS INPU HHKEHEPHO-
HKOJIOTMUYECKOM IKCIEPTU3€ U MOHUTOPUHIE BIUSHUS Ha OKPYXKAIOLIYIO CPENLY;
IPOEKTHPOBAHUE OOBEKTOB IPHUPOJO0OYCTPONCTBA, BOJOMOIB30BAaHUS U OOBOJHEHMSL:
MEJIMOPATUBHBIX U PEKYIbTHUBALIMOHHBIX CUCTEM;

CHCTEM CEJIbCKOXO035IICTBEHHOT'O BOJIOCHA0KEH !SI, 00BOTHEHHS U BOJIOOTBEICHUS;
BOJIOXO035IICTBEHHBIX CUCTEM;

HIPUPOJOO0XPAHHBIX KOMIUIEKCOB;

CHCTEM KOMIIJIEKCHOI'O 00YCTpOHCTBA BOJOCOOPOB;

ydyacTMe B  pPa3pabOTKe MHHOBALIMOHHBIX  IPOEKTOB  PEKOHCTPYKLIHMU  OOBEKTOB
npUpoa000yCcTPOICTBA U BOJOIIOIb30BAHMS;

npoU3600CMEEHHO-MEXHOIO2UYECKAA.!

peanu3alnys poeKTOB MPUPOJ000YCTPONCTBA U BOJIOTIOJIB30BAHMS;

JKCIUTyaTalusi 00bEKTOB IPUPOI00O0YCTPONCTBA U BOIOMOIb30BAHUS;

peanu3alysi MEpONpUsATUI MO CHIXKEHUIO HETaTUBHBIX MTOCIIECTBUI MPUPOAOII0JIb30BAHNUS;
MOHMTOPHHT (YHKIIMOHUPOBAaHUS 00BEKTOB IPUPOI000YCTPONCTBA M BOIOIIOIB30BAHUS;
OP2aHU3AYUOHHO-YNPABNEHUECKAL:

opranuzainusi paboTbl TPYAOBOIO KOJUJIEKTHUBA IMPH CO3JaHUU U HKCIUTyaTallMM OOBEKTOB
npUpoa000yCcTPOICTBA U BOJOIIONIb30BAHMS;

COCTaBJICHHE TEXHUYECKON JOKYMEHTAIUH;

KOHTpOJIb KauecTBa pador;

HAYYHO-UCCTIE008AMENbCKASAL:

ydacTHe B PELICHUM OTACIbHBIX HAayYHO-HCCIIEI0BATEIbCKUX U HAyYHO-IIPUKJIAJHBIX 331a4
Mo pa3pabOTKe HOBBIX METOJOB M TEXHOJOIMH B 00JacTH NpUPOI000YCTPONCTBA,
BOJIOTIONIb30BaHUSI W OOBOJHEHHUS, IO  HAYyYHOMY  OOOCHOBAaHUIO  PEXHUMOB
(GYHKIIMOHUPOBAHUSI 0OBEKTOB MPUPOI000YCTPONCTBA, BOAOIOIB30BAHUS U OOBOJHEHHUS, 110
OLIEHKE BO3/ICHCTBUS IPUPOI000YCTPONCTBA U BOIOTIOIB30BaHUS HA IPUPOJHYIO CPENY.

2. 5. BHITyCKHUK JODKEH 007alaTh CIEAYIOIIUMH OOIIEKYIbTYPHBIMH KOMITETCHIIUSIMHI

BJIaJICHUEM KYJIbTYpOH MBIIUICHHS, CIIOCOOHOCTHIO K OOOOIEHHIO, aHAIN3Y, BOCHPUSATHIO
uH(OpMaIIH, MOCTAHOBKE 1SN U BBIOOPY myTeit ee qoctmxenus (OK-1);

YMEHMEM KPUTHYECKH OLIEHMBATh CBOM JIOCTOMHCTBA M HENOCTATKH, HAMETUTH IYTH U
BBIOpATh CPE/ICTBA Pa3BUTHUS TOCTOMHCTB U ycTpaHeHus: HepoctaTkoB (OK-2);

YMEHHMEM JIOTHYECKH BEPHO, apryMEHTHPOBAHHO U SICHO CTPOHUTHh YCTHYIO U HMUCHbMEHHYIO
peusn (OK-3);

BJIaZICHUEM OJJHMM M3 HHOCTPAHHBIX SI3BIKOB Ha YPOBHE HE HIKe pazroBopHoro (OK-4);
TOTOBHOCTBIO K KOOTIEpaIluu ¢ Kojuieramu, pabore B kojuiektuse (OK-5);



(TTK):

BJIAJICHUEM CPEICTBAMH CaMOCTOSITEIbHOTO, METOIMYECKH IPABUIBHOTO HCIIONIb30BAHUS
METOJIOB (PU3UYECKOTO BOCIIUTAHUS M YKPEIUICHUS 3/10POBbS, TOTOBHOCTBHIO K JOCTHKEHHIO
JOJDKHOTO  YPOBHSL (PU3WYECKON TOATOTOBIEHHOCTH JJsi OOECIEYEeHUs MOJHOLEHHON
ColMaNbHOM U npodeccruonanbhoi AesrenbaocTr (OK-6);

OCO3HAHHMEM COIMAJIBbHON 3HAYMMOCTU CBOeW Oyaymiel mpodeccuu, BIaeHHEM BBICOKOM
MOTHUBAIMEH K BBIMOJIHEHUIO MPOPECCUOHATBLHON AESITEeIbHOCTH, CIOCOOHOCTHIO HAXOIUTh
npodeccuoHanbHbIe PEIICHUs, B TOM YHCII€ B HECTAHAAPTHBIX CUTYAlUsX, 1 TOTOBHOCTHIO
HECTH 3a HUX oTBeTCcTBeHHOCTH (OK-7);

BJIa/ICHHEM OCHOBHBIMHU METOJIaMU 3aIUThI IPOU3BOICTBEHHOT0 NIEPCOHAIA U HACEICHUS OT
BO3MOYKHBIX [TOCJICICTBHI aBapuii, KaracTpod, cTuxuiHbix oexcteuii (OK-9).

2.6. BpImyCcKHUK JOJDKEH 00JIafaTh CIEAYIOUMMH HPO(EeCCHOHATBHBIMA KOMIIETCHIUSIMHI

0bwenpogheccuonanbHLIMU KOMNEMEHYUAMU:

CIOCOOHOCTBIO UCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUINH, METOIbI
MaTeMaTHYECKOTO aHalu3a U MOJICIHPOBAHUS, TEOPETHYECKOTO M IKCIIEPUMEHTAILHOTO
UCCIIeI0BaHMS NP peleHnu npodeccnonanbabix 3aaad (ITK-1);

CIOCOOHOCTBIO MPEIYCMOTPETh MEPBI TI0 COXPAHEHUIO M 3aIIUTE YKOCUCTEMBI B XOJI€ CBOCH
o011ecTBeHHOM 1 mpodeccronanbHoi aeatensnoctu (ITK-2);

CHOCOOHOCTBIO MMOHUMATh CYIIHOCTh M 3Hau€HHEe MH(POPMALUH B Pa3BUTHH COBPEMEHHOTO
UH(POPMALIMOHHOTO OOIIEeCTBA, CO3HABAaTh OMACHOCTHM W YIPO3bl, BO3HHUKAIOIIME B 3TOM
nporiecce, coOJIOAaTh OCHOBHBIE TpeOOBaHUS HMH(OPMAIMOHHOW O€30MacHOCTH, B TOM
YHCIIe 3alUThl TOCYAAPCTBEHHOW TaiHBI, WCHOJIB30BATH OCHOBHBIE METOJBI, CIIOCOOBI H
Cpe/CTBa MOJYYCHHUS, XPAaHCHUS, TIEPepaObOTKU HH(POPMAIIUH, UCIIOIH30BATh HABBIKUA PAOOTHI
C KOMIBIOTEPOM KaK CpEICTBOM YIpaBlieHHs WH(pOpManueii; CriocoOHOCThIO paboTaTh C
uHpopMmarreit B ro0aabHbIX KOMIbIOTEpHBIX ceTsx (ITK-3);

CIOCOOHOCTBIO ~ WCHOJB30BAaTh  OCHOBHBIE TIOJIOKEHHUST W METOABI  COIMAIBHBIX,
TYMaHUTapPHBIX ¥ YKOHOMHUYECKUX HAYK MPHU PEIICHUU COIHMAIBHBIX U MPOo(ecCHOHATBHBIX
3a/1a4, CHOCOOHOCTHIO AHANM3UPOBATH COIUANIBHO 3HAYMMBIE MPOOJIEMBI M TPOIIECCHI,
YMEHHUEM HCIIOJIb30BaTh HOPMATHBHBIE TPABOBBIE JTOKYMEHTHI B cBoel aesternpbHOcTH (ITK-
4);

npuU NPOEKMHO-UZbICKAMENbCKOU 0esIMeTbHOCMU:

CIIOCOOHOCTBIO TMPOBOJNTHh HM3BICKAHMS MO OIIEHKE COCTOSHUS MPUPOAHBIX M MPUPOIHO-
TEXHOTCHHBIX OOBEKTOB IS 0OOCHOBAHHS MPHHUMAEMBIX PEIICHHH TPH MPOSKTUPOBAHUN
00BEKTOB MPUPOJ00OYCTPOICTBa 1 BoAomob3oBanus (I1K-5);

CIOCOOHOCTBIO OINEPUPOBATh TEXHWYECKHMMH CpPEACTBAMU TIPM HM3MEPEHHH OCHOBHBIX
napaMeTpOB MPUPOIHBIX MPOIIECCOB C y4ETOM MeTposiornueckux npuHnumnos (I1K-6);
CIOCOOHOCTBIO HCMOJB30BAaTh METOABI BbIOOpa CTPYKTYpbl M TapaMeTpOB CUCTEM
npupo000ycTpoiicTBa u Bogomnoas3oBanus (I1K-7);

CIIOCOOHOCTBIO HCIIONIB30BaTh METOJBl TPOCKTHPOBAHUS HHXKEHEPHBIX COOPYKEHHUH, WX
KOHCTPYKTUBHBIX d5ieMeHToB (I1K-8);

CHOCOOHOCTBIO OCYIIECTBJIATh KOHTPOJIb COOTBETCTBHS pa3pabaThIBAEMBIX MPOEKTOB H
TEXHUYECKOH TOKyMEHTaluu periamentam kauectsa (I1K-9);

CIOCOOHOCTBIO  HMICTIONIB30BaTh METOJBI  IKOJIOTO-DKOHOMHUYECKOW U  TEXHOJIOTUYECKOMH
omeHKH  A((EeKTUBHOCTH  TPU  TPOSKTHPOBAHWWM W peaTM3aldd  IPOEKTOB
npupo000ycTpoiicTBa U Boxononb3oBanus (ITK-10);

npu npou3600CMEEHHO-MEXHOI02UYECKOU 0esiMeNlbHOCU.!

CIIOCOOHOCTBIO MPUHSATH MPOo(dhecCHOHAEHBIE PEIIeHHs TPU CTPOUTETHCTBE U IKCILTyaTaIl[uu
00BEKTOB IPUPOA000YyCTpOiicTBa U Bogomoas30oBanus (ITK-11);



® CHoCOOHOCTBIO HCIIOJIB30BaTh MOJOXKEHHUS BOJHOTO M 3E€MEJIBbHOTO 3aKOHOJATElIbCTBA H
NpaBWiI OXpaHbl TPUPOJHBIX PECYpCOB IPH BOAOINOJIB30BAHWH, 3EMIICTIOIB30BAHUU H
obyctpoiicTBe npupoanoit cpenst (ITK-12);
npu OPeaHU3AYUOHHO-YRPABTIEHYECKOU OesIMelbHOCU!

e CnocOOHOCTBIO OPraHM30BBIBaTH PabOTy MalbIX TPYNI HCHOJHHUTENEH ¢ oOecredeHuemM
TpeOoBaHui 0€30MaCHOCTH JKU3HEACITEIbHOCTH Ha mpou3BojcTie ([TK-13);

® CrocOOHOCTBIO y4acTBOBaTh B Pa3pabOTKE OpraHM3alMOHHO-TEXHUYECKON JTOKYMEHTAIIUH,
JOKYMEHTOB CHCTEM yrpasienus kauectsoMm (ITK-14);

e CnocoOHOCTBIO pemiaTth 3afayd MNpH  BBIIOJHEHWHM paboT MO  CTaHAapTHU3AlUH,
METPOJIOTHUECKOMY 00€eCIIeYeHHIO, TEXHUYECKOMY KOHTPOJIIO B obnacTu
npupoa000ycTpoiicTBa u Bogonob3oBanus ([TK-15);

e CrocoOHOCTBIO OOecIeYrBaTh TpeOyeMoe KauecTBO BhimosHseMbix padot (ITK-16);
npU HAYYHO-UCCTIe008AMENbCKOU 0esAMENbHOCU:

® TOTOBHOCTBIO y4aCTBOBaTh B PEUICHUU OTACIBHBIX 3ajay MMPH UCCICAOBAHUIX BO3JICHCTBHS
NPOIIECCOB  CTPOMTEIBCTBA M DKCIUIyaTalli  OOBEKTOB  MPHUPOJO0OYCTPOWCTBA U
BOJIOIOJIb30BaHMsI HA KOMIIOHEHTHI npupoaHoii cpeabt (ITK-17).

3. COJEPXAHMUE U CTPYKTYPA [TPOI'PAMMBI

OcHoBHast oOpa3oBaTeNbHAsl MpOrpaMMma OakajgaBpuaTa TMPEAyCMAaTPUBACT H3YYCHHE
CIEYIOIUX Y4EOHBIX IUKIIOB:
® TYMaHUTAPHBIA, COUUAIBHBIA K SKOHOMUYECKUIN LIUKIIBL,
® MaTEeMaTUYECKUM U €CTECTBEHHOHAYYHBIN LIUKII,
e npodecCUOHANbHBIN IHKII;
U pa3JenoB:
e (usHUeckas KyiIbTypa;
e yyeOHas U MPOU3BOJCTBEHHAS MMPAKTUKHU W/UIM HAYYHO-HCCIIEIOBATEIbCKas padoTa;
® UTOroBas rocyJapCTBEHHAsl aTTECTAIH.

Kaxnprit  yueOHBIN 1uKIT uMeeT 0a30Byl0 (00s3aTeNbHYI0) YacTh W BapUATHUBHYIO
(mpoduibHYI0), ycTaHABIMBAaEMYl0 By30M. BapuatuBHas (nmpoduibHas) 4acTh JAaeT BO3MOKHOCTh
pacuuperuss U (uiau) yrayOJneHus 3HAHWW, YMEHUW M HaABBIKOB, OMPENENSEMBIX COJEpKaHUEM
0a30BBIX (00sI3aTENBHBIX) MUCHUIUIHH (MOJyJEi), MO3BONSET CTYAEHTY MONYYUThH YIIIyOJIEHHBIC
3HAHUS W HAaBBIKM I YCTHEMIHOW NMPOGECCHOHATBHOM NEATeNbHOCTH U (WJIN) ISl TPOIOJIKEHUS
npodeccuoHaNBFHOT0 00pa30BaHus B MaruCTpaType.

bazoBast (oOs3aTenbHasg) yacTh 1HuKiIa "['yMaHUTapHBIM, COLUANBHBIA M 3KOHOMUYECKUI
uKn" JTOJDKHA TpeaycMaTpUBaTh H3ydeHHE CIEAYIONIUX 00sS3aTenbHBIX auciuiuivH: "Hctopus",
"®unocodus", "MHoctpanusiit a3bk". ba3zoBas (o0s3arenbHas) 4acTh NPOPECCHOHANBHOTO IIHMKIIA
JIOJKHA MIPEAYCMAaTpPUBATh U3yUEHUE TUCHUILIUHBI "be30nacHOCTb KU3HEACSITEIbHOCTH " .



MUHUCTEPCTBO OBPA3OBAHMS M HAYKH POCCUICKOM ®EJEPALIMNA
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«MOCKOBCKHIi rOCy1apCTBEHHBIIl CTPOUTEIbHBII YHUBEPCHTET»
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WHoCTpaHHBIH A3BIK 324 5 4 0 0 0 0 0 0 9
162 | Ucropus 108 3 0 0 0 0 0 0 0 3
163 | dwmrocodus 108 0 0 0 3 0 0 0 0 3
164 | DkoHOMMKA IPEATIPUITHS 108 0 0 0 0 0 0 4 0 3
165 | VipasneHue KauecTBOM 108 0 0 0 0 0 0 3 0 3
16.6 | BomHoe, 3eMENTBHOE M 3KOJIOTHYECKOE TIPABO 108 0 0 0 0 3 0 0 0 3
108

OcHosnas yacmo 252 4
1B.1 | DKOJIOTMYECKUI MEHEIKMEHT 108 0 0 0 0 0 0 0 3 3
182 | DKoHOMHYECKAs TEOPHSL 144 0 0 0 0 4 0 0 0 4
108
20
26.1 | MaremaTuKka 432 4 4 4 0 0 0 0 0 12
262 | @usuka 216 3 3 0 0 0 0 0 0 6
263 | Xumus 144 4 0 0 0 0 0 0 0 4
264 | T'uaporeosorusi U OCHOBBI F€0JIOTHH 108 0 3 0 0 0 0 0 0 3




265 | I'uApONOTHUsl, METEOPOJIOTHS U KITUMATOIOTHSI 144 0 0 4 0 0 0 0 0 4
26.6 | TlouBoBemCHUE 108 0 0 3 0 0 0 0 0 3
26.7 | Dkomorust 108 0 3 0 0 0 0 0 0 3
26 | Bapuamuenas uacmeo 1080 3 3 6 12 3 0 0 3 30
Ocnosnas yacme 720 0 0 6 8 3 0 0 3 20
28.1 | OCHOBBI MATEMATHYCCKOTO MOAICIUpOBaHusl. [ uapouHpopmaTika 216 0 0 0 3 3 0 0 0 6
28.2 | TIprpOAOMONB30BAHUE 108 0 0 3 0 0 0 0 0 3
28.3 | JlanmmadroBeneHue 108 0 0 3 0 0 0 0 0 3
28.4 | OCHOBBI HH)KCHEPHO-IKOJIOTHICCKUX U3BICKAHHI 108 0 0 0 3 0 0 0 0 3
285 | T'ugpodusuka 108 0 0 0 0 0 0 0 3 3
28.6 | TumpoMeTpust 72 0 0 0 2 0 0 0 0 2
208 | Tucuuniunsl no évloopy cmyoenma 360 3 3 0 4 0 0 0 0 10
B.3 | IIpodeccnonanbHblil UK 3852 3 4 9 12 16 27 20 21 107
30 | Bazoeas uacmeo 1800 3 4 9 8 11 9 3 3 50
36.1 | [IpupogHO-TEXHOT€HHBIE KOMIUIEKCH U OCHOBBI
H§H§O§OO6yCTpOﬁCTBa 108 0 0 0 0 3 0 0 0 3
36.2 | BogoXO3siICTBEHHBIE CHCTEMBI M BOOIOJIb30BAHNAE 108 0 0 0 0 0 3 0 0 3
36.3 | DkcmyaTtans © MOHHTOPHHT CHCTEM U COOPY/KEHHUI 108 0 0 0 0 0 0 0 3 3
364 | Opranu3anus U TEXHOJIOTHsI paboT 110 PUPOA000YCTPOICTBY 1
B(?Z[OHOJ‘ILSOB&HI/I}O b . P g 108 0 0 0 0 0 0 3 0 3
36.5 | OCHOBBI CTPOHUTENBHOTO Jea 432 0 2 3 2 2 3 0 0 12
Hnoicenepnas eeodesust 72 0 2 0 0 0 0 0 0 2
Cmpoumenvhvie KOHCMPYKYUU 144 0 0 0 2 2 0 0 0 4
Mexanuka epynmos, ochosanust u hyHOaMeHmbl 108 0 0 0 0 0 3 0 0 3
ﬂ]\;[:g;v;;;;:edenue U MEXHON02US KOHCIPYKYUOHHBIX 108 0 0 3 0 0 0 0 0 ;
36.6 | MawuHel 1 BaHU sI IPUPOI000YCTPOMCTBA U
Bo;ononmogglc{)gs}llﬂo S T TIDHPOAOORYEP 108 0 0 0 0 3 0 0 0 3
36.7 | be30macHOCTh JKU3HEAEATENEHOCTH 108 0 0 0 0 3 0 0 0 3
36.8 | I'mapaBivKa 108 0 0 3 0 0 0 0 0 3
369 | Mexanunka 180 0 2 3 0 0 0 0 0 5
36.10 | Metposorus, cepTUhHUKAINSA U CTAHAAPTH3AIIHS 108 0 0 0 0 0 3 0 0 3
36.11 | MupopMalmOHHBIE TEXHOJIOTHH 108 0 0 0 3 0 0 0 0 3
36.12 | DyeKTPOTEeXHHUKA, DIEKTPOHUKA W aBTOMAaTU3aLHs 108 0 0 0 3 0 0 0 0 3
36.13 | MmxkenepHast rpaduxa 108 3 0 0 0 0 0 0 0 3
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Ocnognas yacmo 1368 0 0 0 2 2 12 10 16 38
38.1 | KOoMIUIEKCHOE MCTIOJIB30BAHHE BOIHBIX OOBEKTOR 180 0 0 0 0 0 3 3 0 5
38.2 | TIpoeKTHPOBAHUE BOIOXO3AHCTBEHHBIX CHCTEM 108 0 0 0 0 0 3 0 0 3
38.3 | VmpaBlieHHE BOAOXO35ICTBEHHBIMHI CHCTEMAMH 108 0 0 0 0 0 0 0 3 3
384 | MHKeHEpHBIC CHCTEMBI BOJOCHA0KEHHUS U BOIOOTBEICHHS 72 0 0 0 0 2 0 0 0 2
3B.5 | DKOJIOTO-5KOHOMHUYECKAS OIIEHKA BOIHBIX 0OBEKTOB 108 0 0 0 0 0 0 0 3 3
38.6 | T'umpaBIIHKa BOJOXO3SMCTBEHHBIX COOPYKEHHIH 72 0 0 0 2 0 0 0 0 2
38.7 | BoccTraHOBIIEHHE BOTHBIX 00bEKTOB. OUHUCTKA TPUPOIHBIX H 216 0 0 0 0 0 0 4 3 6

CTOYHBIX BOJI
38.8 | THOPOTEXHUUECKUE COOPYKEHHS 180 0 0 0 0 0 0 3 3 5
389 | PerynupoBaHue CTOKa 72 0 0 0 0 0 2 0 0 2
38.10 | CTpOUTENBCTBO U PEKOHCTPYKIMS BOMOXO3SAMCTBEHHBIX

cgfpymmﬁ PEROHETPY 108 0 0 0 0 0 0 0 4 5
38.11 | B0o306HOBIISIEMBIE HCTOUHUKH SHEPTHH 144 0 0 0 0 0 4 0 0 4

VueGHbIE 324 4 2 9

IpousBoacTBEHHAS 324 2 2 9

bBrooscem epemenu, 6 neoensax

Hrorosas
Teoperuueckoe OK3aMeHaIOHHAS YueOHas IIpousBoacTBeHH
Kypcer rocyaapcTBEHHA Kanukynsl
oOydenue ceccust MIpaKTHKa ast MPaKTUKA
g arTeCcTanua
| 34* 4 4 10
1l 34* 4 4 10
11 34* 4 4 10
v 28* 4 10 10
Uroro: 130 16 4 8 10 40

* Briroyast 2 HeJleny Ha U3y4eHue (aKyIbTaTUBHBIX JUCIUILIMH




AHHOmMayuu npozpammol 00yueHus cmyO0eHmos no OUCUUNIUHAM HANPAGIEHU
280100 «Ilpupoooodycmpoiicmeo u 6000n01b308anuey

T'ymanumapnuiit, couuanbHo-IKOHOMUYECKUTL YUK

Huocmpannulii a3vlk

®oneruka. IIpaBuna n Texnuka ureHus. I'pammartuka (Mopdosorus u cuHTakcuc). Yactu pedn.
Cy1iecTBUTENBHOE: MHOXECTBEHHOE YHCIIO, NPUTSKATEIBbHBIN NaAekK, apTUKIb. MecTOMMEHHE:
JUYHBIC, IPUTSDKATENbHBIE,  BO3BpaTHBIC,  YyKa3aTeNbHbIE.  YHCIMTENBHOE:  MOPSIKOBOE,
KOJIMUECTBEHHOE, ApoOHoe. [IpmiararenpbHoe U Hapeuue: cTeneHu cpaBHEHUA. O00pOT «UMEEeTCs».
['maron (auuHBlE M HeNWYHbIE (DOPMBI): cHCTEMa BPEMEH AaKTHUBHOI'O M IACCUBHOIO 3aJlOrOB,
COIJIACOBAHME BPEMEH, MOJAIbHbIC TJIarojibl M UX 3KBUBAJICHTHI, ()pa30BbI€ TIIAroiibl, MPHUYACTHS,
neenpuyactus, repyHaud, wuHpuHUTUB. CTpoeBble cioBa. CioBooOpa3zoBanue: adukcarys,
koueepcusi. Ctpykrypa mpocroro mnpemioxkenus. Otpunanue. OOpa3oBaHHE BOIPOCOB.
VY COKHEHHbIE CTPYKTYpbl (KOHCTPYKIMM) B cocTaBe npemoxkeHus. CTpykTypa CIOXHOIO
npeanoxenus. Jlekcuka u  ¢paseonorusa. baszoBas TepMHHOIIOTHUYECKas JIEKCHKA MPOQUIIS.
MHuoro3HauHocTh cioB. CouetaeMoCTh CiI0B. OCHOBHBIE OTPACIEBBIE CIOBAPU U CIPABOYHHKH.
OcHoBbl aenoBoit nepenucku. ITucema. Ankersl. UteHue nuteparypsl 1o npoduito. Buasl yteHus
auTepatypel 1o npodumto. AyaupoBaHue. Bocnpustue Ha CIyX MOHOJIOTMYECKOM peuw.
[oBopenne. IlyOnmuunass ~ MOHOJOTMYECKass ¥ JUAJOTHYECKas  pedb. AHHOTHPOBaHUE,
pedepupoBanue. IlepeBon nureparypel mo mnpodwito. Bunel anHoTHpoBaHUs, pedepupOoBaHUSL.
[TuceMeHHBIN IEPEeBOJ] C UHOCTPAHHOTO SI3bIKa JINTEPATYPHI 110 MPOPUITIO.

Hcmopus

Mertonosnornyeckue OCHOBBI M3ydeHHMs HUCTOpHU. CylrHOCTb, (GOpMBI, (QYHKIMM HCTOPUYECKOTO
3HaHMs. Mertojonoruss M TEopus HUCTOpUYECKOM Hayku. MCTouHMKH U ucTopuorpadus.
[Tepnoau3zanus MupoBoil © OT€4ECTBEHHON UCTOPUU. 3ap0KIEHUE U OCHOBHBIE ATAIbl CTAHOBJICHUS
poccuiickoit rocynapctBeHHOCTH (IX-XV BB.). Bocrounsie cnaBsue B VI-VIII BB. JIpeBHEpycckoe
rocynapctBo. deonanbHas pas3pobiieHHOCTh Ha Pycu. bopb0a ¢ MHO3eMHBIMM 3aBOEBATEISIMU B
XII-XV BB. O0benunenue 3emenb BOKpyr MockBbel. Pycckoe rocymapctBo B XVI B. CmyTHOE
Bpems. Poccus B XVII B. Pedopmel Ilerpa I. Onoxa aBopuoBeix nepeBopotoB. "IIpocBe-1ieHHBbIH
abcomotuzM" Exarepuns! II. Buemnsas nonutuka XVIII B. IIpo6nemsr moaepuusanuu Poccun B
XIX - nmau. XX B. Buemmnss mnonutuka. PeBomonmonHblt kpuszuc Hayama XX B. Co3nanue
CoBerckoro rocymapctBa. ['paxmanckas BoiiHa. HoBas »SKOHOMHYECKas TOJMUTHKA (HOII).
Ob6pazoBanne CCCP. ConuanbHo-3k0HOMHYecKoe U nonutudeckoe pazsurue CCCP B 1930-e 1.
Bremnsas momutuka CCCP B 1920-1930-e rr. Benukas OredectBeHHass BoitHa 1941-1945 rr.
ConmansHo-3xk0HOMHUYecKoe U nosmtudeckoe pazsurue CCCP B 1945-1991 rr. Bremnsaa nonuruka
CCCP. CoumanbHO-7KOHOMUYECKOE M mosuThyeckoe pazButuum PO B 1992-2010 rr. Crparerus
COLIMAIILHO-TIOJINTUYECKOTO, SKOHOMMUYECKOTO M KyJIbTypHOro passutuss Poccum no 2020 r.
Buemnsas nonmutuka Poccuiickoit @eaepanuu.

Qunocogua

[Tpenmer ¢unocoduu. CBoeobdpasue dunocodckoro 3HaHus. dOunocodckoe 3HAHUE KAK YCIOBHE
COITMATPHOM, KYJIBTYpHONH KOMIIETEHTHOCTH. YYEHHE O OBITUU. YUYEHHE O OBITHM — OCHOBAHHUE
CHCTEMHO-1IEJIOCTHOTO B3rfsAa Ha mMup. Waeamusm u marepuanusmM. OCHOBBI TEOpUHM IO3HAHUS,
IUaNieKTHKa 1 Joruka. Co3HaHHWe W TIO3HaHUE. J[ManeKkTuKa ¥ JIOTHKa KakK criocoObl (hOpMUPOBAHHS
npaBWIbHOTO MbllnuieHUs. @Puiocodckoe yueHHe O dYenoBeke M IEHHOCTAX. IIpoOiemsr
CYIIECTBOBaHUS YEJOBEKAa B COBpeMEHHOM Mupe. lleHHOCTHBIM Mup yenoBeka. ConuanbHas
¢mtocopus. OOmecTBO Kak 00bEeKT (unocodckoro ananusza. TexHOreHHas NMBUIM3ALMS U
aIbTEPHATHUBBI INI00ATLHOTO PA3BUTHUS.



DKonomuka npeonpuamus

[Ipennpusitie:  cymHOCTb,  KJIACCHU(UKalMsA,  OpPraHU3alHOHHbIE  (OPMBI  YIPABICHMSL.
DOKOHOMHUYECKHE Ppe3yNbTaThl JIEATENbHOCTH MPEANpPUATHS MPHPOIONOIb30BaTens. Maible
OpeAnpusTHs M HMX pPOJib B 3KOHOMHUKE. COTpYJHHYECTBO U XO3SHCTBEHHbIE OOBEIMHEHUS
npeanpusitaii. Co3nanue, (yHKIMOHMPOBAHWE , PEOpPTraHU3alUs W JIMKBHIALMS MPEIIPUSTHIHA,
[Tponenypsl G6aHkporcTBa. TpymoBble pecypchl, OCHOBHbIE M OOOPOTHBIE (OHIBI MPEANPUATHSL.
OkoHOMUYecKas 3 (HEKTUBHOCT MX UCIONb30BaHus. byxrantepckuii 6ananc. OTdeT o npuObUIIX U
yOBITKax Kak MH(OpPMAalMOHHAs OCHOBAa aHAlW3a XO3SMCTBEHHON [EATENBbHOCTH MPEIIPUATHSL.
[lnaTHOCTP  TPUPOAONOIB30BAHUSA.  DKOHOMHYECKMH  MEXaHU3M  MPHUPOJOTOJIE30BAHUS.
OTBETCTBEHHOCTb 3a 3KOJIOTMYECKHE ITpaBoHapyeHus. Vicuncnenue Bpeaa oT BOJOX03HCTBEHHbBIX
IIPaBOHAPYLICHUMN.

Ynpaenenue kauecmeom

OcHoBHbIE TIOHATHSI KadyecTBa. OBOJIOLUSA II0XOAOB K YIpaBICHHUIO KadecTBOM. IlaTtpuapxm
kagectBa. CTaHOBIGHHME U Ppa3BUTHE NOAXOAOB K YIPABICHUIO KaueCTBO 3a pyOEKOM.
OTteuecTBEHHBIN OMBIT pa3pabOTKH CUCTEM YIpaBieHHUs KauecTBOM. COBpeMEHHbIE KOHLENLIUN U
MOJEJIA YIPABJICHUS KadeCcTBOM. ['OocyaapCTBEHHBIE M MEXKIYHAapOIAHBIE CTAHAAPTBI U CUCTEMBI
kauecTBa. KoHTponp B cucreme ympaBieHHs KaduecTBOM. OCHOBHBIE MHCTPYMEHTBI KOHTPOJIS
kauectBa. Tema 2.3. HoBble MHCTpyMEHTHI yIpaBieHUs KauecTBOM. Metonbl «TouHO BOBpeMs»,
«ects curma» u cdepbl uUX OpuMeHeHHsA. Pa3paboTka M BHEJpPEHHE CHCTEM KauecTBa.
Obecneuenne (yHKIMOHMPOBAHUS CHUCTEM KauecTBa. YIIPaBJICHHE KAa4eCTBOM Ha pa3IMYHBIX
JTanax >KU3HEHHOT o LKKJIa NpoayKuuu. CepTuduKanys NpoayKIUN U CUCTEM KauecTBa.

Boomnoe, 3emenvnoe u 3konozuueckoe npago

Ponb rocynapcera u npaBa B »ku3HH o6O1iectBa. Cucrema poccuiickoro npasa. CTpyKkTypa npaBoBOM
HOpMBI. McTouHMKM poccuiickoro mnpasa. Buasl  HOpMaTHMBHO-IIPAaBOBBIX AakTOB. (OCHOBHBIE
UCTOYHUKM OSKOJOTMYECKOro, BOJHOIO M 3eMeibHOro mpasa. llpaBa, oOsi3aHHOCTH H
OpraHU3allMOHHO-TIPaBOBbIE (OPMBI COOCTBEHHMKOB, BIIAJIENBIEB M I0JIb30BaTENIeH MPUPOIAHBIX
pecypcoB. Belinble rpaBa Ha 3eMeNIbHbIE YYaCTKH JIUL, HE SBISIOLIUXCS UX COOCTBEHHUKaMU. Bubl
IpaB Ha TPUPOJAHBIE PECcypcbl M OOBEKThl, OCHOBAaHUS HX BO3HMKHOBEHMs, H3MEHEHUS U
IpeKpaleHnsl. DKOHOMHYECKUH MEXaHU3M OXpaHbl Hpupojbl. CrnocoObl U METOAbl MPaBOBOIO
PETYJINPOBAHUS JKOJIOTMYECKHUX, BOJHBIX M 3€MEIBHBIX OTHOMIEHUH. CyIHOCTH IKOJIOIMYECKON
6e3onacHocTH. [IoHsATHE U KilaccuUKalKs Ype3BbIUaHHBIX CUTYalUN IPUPOAHOTO U TEXHOTEHHOTO
xapakTepa. [IpaBoBble OCHOBBI 0OecIieueH s SKOIOTHYECKOH 0€30MaCHOCTH MH)KEHEPHBIX pEIIeHUH,
XO3AMCTBEHHOM ¥ WHOW JESITENIBHOCTA. 30HBI C OCOOBIM PEXKHUMOM IPUPOIOIOIH30BAHUS.
OKoJoruyeckas 3KCIEPTH3a, SKOJIOTMYECKMH KOHTPOJb. OKOJOTMYECKHM Bpel M €ro OICHKA.
CyniHOCTh U COZIepKaHUE OCHOBHBIX BUJIOB 3KOJIOTO-ITPABOBOM OTBETCTBEHHOCTH; ITOHATHE, BUJIBI U
YPOBHH, OCHOBHBIE MPUHLUIIBI, OOBEKTHl HKOJOTHUECKOW dsKcrepTusbl. Boaubiit kogexkc PD kak
npaBoBas 0aza oOecreyeHHs] palOHAIBHOTO MCIOIb30BaHMUS, BOCCTAHOBIIEHUS U OXPaHbl BOJHBIX
00BEKTOB OT 3arps3HEHUs] U UCTOlIeHUs. ['ocynapcTBeHHbId BoHBIH (o PD. ['ocynapcTBenHoe
yIpaBieHHUE U KOHTPOJIb B OOJIACTH MCIONb30BaHMSI U OXpaHbl BoA. lloimb3oBaHue BOJIHBIMU
oObekTamu. Ilpuopurer BojgocHaOxeHus HaceneHus. COpoc cTouHBIX BoA. OTHeNnbHbIE BUIBI
BO/IONOJIb30BaHUA. OXpaHa BOAHBIX OOBEKTOB. DKOHOMHUYECKOE DPETYIUPOBAHUE PALMOHAIBLHOTO
UCITIOJIb30BaHUSI U OXpaHbl BOJHBIX 00BEKTOB. CucCTeMa IUIaTeXel, CBA3aHHBIX C MOJIb30BaHUEM
BOJHBIMU OOBekTaMu. PasperieHue cropoB B cdepe HMCIOJb30BAHUS M OXpaHa BOJAHBIX OOBEKTOB.
OTBETCTBEHHOCTH 32 HAapYIIEHNUE BOJAHOIO 3aKOHO/IATENbCTBA.

IKonozuueckuil meneorzcmenm
Opranusanus W CYIIHOCTh YIpaBiICHHS € NeATeIbHOCThI0. DYHKIUU W METOJBI YIPABJICHUS.



[InanupoBaHue M OpraHu3alus OEATEIbHOCTH TPYIOBBIX KOJUIEKTUBOB. MoTuBauus Tpyna Hu
KOHTposb. CTparerus ynpaBJIEHUS CEIbCKOXO3AMCTBEHHBIM IIPOM3BOACTBOM. OpraHusanus u
TEXHOJIOTHUS yIpaBieH4YecKoro Tpyaa. Madopmarus, KOMMYHUKAIUS U TPUHIATHAE YIPABICHYECKHX
peweHnid. IHHOBaIlIMOHHOE pa3BUTHE arpapHOro Ou3Heca.

IJKonomuueckan meopus

IIpeamer u MeTOABI IKOHOMUYECKON Teopuu. MarepuanbHoe Npou3BoACTBO. DOpMBI OpraHU3alUuu
0O0I1€CTBEHHOT'O NPOU3BOACTBA. [IeHbIU: MPOUCXOXKICHHE, CYIIHOCTh M (hyHKIMH. COOCTBEHHOCTD,
¢dopMBl COOCTBEHHOCTH. DKOHOMHUYECKHE CHUCTEMBbI oOmiecTBa. MexaHu3M ()yHKIIMOHHPOBAHUS
peiHKa. Cnpoc , npemioxenue. M3pepxku mnpoumssBonactBa . Jloxoael m ux Buabl.  OCHOBBI
HSKOHOMHYECKOTO  yCTpoicTBa oOmiectBa. MaKpoIKOHOMHUYECKash HECTaOWIbHOCTh. Tpyn u
3aHATOCTh. DKOHOMHUYECKasi HECTAOMIIBHOCTh Ha PhIHKE Tpyna: O0e3paboTuua u ee BUAbL. JleHexHo-
KpenuTHass cucreMa. banku: wux Buasl ¥ QyHKoun. @OuHaHCH. MUpPOBOE XO3SHCTBO U
BHEUTHEOKOHOMUYECKHE OTHOLICHMUS.

Mamemamuueckuit u ecmecmeeHHOHAYUHBLI YUK

Mamemamuka

Onpenenureny BTOPOIO M TPEThEro MOPSAAKOB M HX CBOHCTBAa. MUHOpBI M anrebpanyeckue
JIOTIONIHEHHU. Brruncnenue onpeaenureneil TpeThero mopsaka pa3iokKeHueM 1Mo CTpoke (CTomoiry).
[TonsTre o0 ompenenuTene n-ro mopsiaka. MaTpuibl U IeHCTBUS HAJl HUMH. PelieHne cucTteMsl
anreOpanyecKnX JHMHEHHBIX ypaBHEHUH MeroaoMm laycca, ¢ momomipio 0OpaTHOW MaT-pHIIbI, IO
dopmynam Kpamepa. JIunelinble onepanuu Hajl BEKTOpaMH U UX CBOicTBa. Pa3noxkeHue BekTopa mno
Oasucy. Bekropbsl B mpsMOyrojpHOM cucreme koopauHar. CKalsipHOE BEKTOPHOE U CMELIAaHHOE
MPOU3BEICHUSI BEKTOPOB; WX OIpEAeTCHUsl, OCHOBHBIE CBOMCTBA, CHOCOOBI BBIUMCICHHUS H
IPUMEHEHUS K pEUIeHUI0 (U3NYECKUX M TIeOMETpUYecKuX 3agad. lIpsMas Ha IUIOCKOCTH
(pa3nuuHble BUABI YpaBHEHUH mpsimoit). B3aummuoe pacmnonoxenue 2-x mpsimbiX. [110ckocTs u
npsiMasi B POCTPAHCTBE, UX YPAaBHEHHUS U B3aMMHOE pacrojoxeHue. KpuBble 1 MOBEpXHOCTH 2-TO
NOpsAJKA; WX KAHOHMYECKHE YpaBHEHMs M nocTtpoeHue. PyHKIUsA onHOM nepemeHHoi. Ilpenen
byakuun. beckoneuHo Manbie U 6eckoHeyHO Oosbinne QyHkiuu. CpaBHEHHE OECKOHEYHO MAJIbIX.
[Tpu3naku cymectBoBaHus npejienoB. [Ipupammenue GyHkiun. HempepbIBHOCTh PYHKIIUN B TOUKE U
Ha uHTepBane. Touku pa3psiBa, ux kiaccupukauus. [IpousBonHas QpyHKINH, €€ TEOMETPUUECKUN U
MexaHudeckuit cmbicabl.  IlpaBuna nuddepenuupoBanus. [Juddepennuan ¢GyHKuMH, €ro
reoMerpuueckuid cmbica. [lpumenenune pauddepeHurana B NPUOIMIKEHHBIX BBIYUCICHHUSX.
OcHoBHble Teopembl nuddepenimansaoro ucuucinenus (depma, Pomns, Jlarpamxka) u  ux
reoMerpuueckas wumoctpauus. IlpaBuno Jlonurans. Bo3pacranue u yObiBaHuE (QYHKIMM Ha
UHTEpBaJie. DKCTpeMyM, HauOoJblllee U HauMEHblIee 3HaueHUue (PYHKIIMM OJHOM MepeMeHHOH Ha
uHTepBaje. BeimykiiocTs, Touku mepernd6a kpuBoil. Acumnrtorel. OOmas cxema HccledOBaHUS
byHKIMu oHON mepeMeHHoN. DYHKIMS HECKOJIBKUX MepEMEHHBIX, 001acTh onpenenenus. [peaen
byHKIIMM JBYX mepeMeHHbIX. HempeprlBHOCTH (yHKIMH B Touke M B oOjactu. YactHble
NPOM3BOJIHBIC; HX TreoMeTpudeckuii cMmeica. JuddepeHupyeMocTb (QYHKIUM HECKOIbKUX
nepeMeHHbIX. [lonmublil nuddepeHnran U ero reoMeTpu4eckuii cMbici. YacTHbIE MPOU3BOJHBIE
BBICHIMX MOpPAAKOB. CIOXHbIE W HesBHas (YHKLUMS HECKOJIbKMX IepeMeHHbIX. KacarenbHas
IUIOCKOCTh M HOpMajb K IOBEPXHOCTH (ONpejaesieHHe, YpaBHEHHUS). DKCTpeMyM (QYHKIMH JBYX
nepeMeHHbIX. [Ipon3BojHAs 1O HANpPaBIEHUIO M TPAAMEHT (YHKLIHUU HECKOJBKHX MEepEMEHHBIX
(ompenenenusi, BeIYUCICHUE, cBoMcTBA). [lepBooOpasnas. Teopema o pa3HOCTH MEPBOOOPA3HBIX,
HEOIpeeNIeHHbI HMHTerpajl. MeToIbl HMHTETPUPOBAHUS, HCIIOJIB30BAaHUE TAOIUI] HMHTETPaJoB.
3anava o IUIONIa M KPUBOJIMHEWHOM Tpanenuu, NpuBoIsLIas K MOHITHIO ONPe/IeJIeHHOI0 HHTEerpaia
no orpe3ky. OmnpeneneHHbl MHTErpal IO OTpe3Ky (ONpeleleHne, OCHOBHBIE CBOWCTBA,
Berunciienne, Qopmymna Heiorona-Jleitoauma). 3agada O Macce TEOMETPUYECKON (UTYpHI,



IpUBOJALIAs. K NOHATHIO ABOWHOIO, KPUBOJIMHEWHOTO, TOBEPXHOCTHOTO U TPOMHOIO MHTErPajoB.
OcHoBHbBIE CBOICTBa M BBIYUCIICHHE. 3aJauyM, NMpUBOAsiIIUEe K TuddepeHIINaTbHBIM YPABHEHUSIM.
Onpenenenne qudepeHnaIb-HOro ypaBHeH)s, ero nopsiaka u pemenus. 3agada Komu u Teopema
Kommu nns  ypaBHenmit 1-ro mopsaka. OOmee u  4actHoe pemieHUs. OCHOBHBIE —THITBI
muddepeHMaIbHbBIX  ypaBHeHUH 1-ro mopsnka.  AuddepeHumanbHple  ypaBHEHHsS BBICIINX
nopsaakoB. Juddepennmanpupie ypaBHeHus: BToporo nopsaka. 3agadya Komm. O6Gmiee u yacTHOe
pemenns. /uddepennmanbaple ypaBHEHUs BTOPOTO HOPSIKA, TOITYCKAIOIINE TOHMKEHHUE TTOPSIKA.
Jluneitnble quddepeHnnanbable ypaBHEHUS N-T0 Mopsiika. TeopeMbl 0 CTPYKTYpe OOIIEro perieHus
JMHEMHOTO  OJHOPOJHOTO W  JIMHEWHOrNO  HEOJAHOPOJHOIO  YpPaBHEHUH N-TO  MOPSAKA.
OyHIaMeHTalbHasl CUCTEMa PEHICHHUM JIMHEHHOTOo OJHOPOIHOTO MuddepeHInaIbHOr0 YpaBHEHHUS.
MeTtoap!l pemieHus: JIMHEHHBIX OJHOPOJHBIX W HEOAHOPOAHBIX AU(p(epeHInaNbHBIX YpaBHEHUH ¢
NOCTOSIHHBIMU KO3 dunmentamu. YucnoBoil psia, cxoaumocTb, cyMma. OCHOBHBIE CBOWCTBa
cxomsamuxcs panoB. IlpusHaky cXOAMMOCTH YHUCIOBBIX psAnoB. CreneHHble psiabl. MHTepBan
cxogumoctu. Psner Teitmopa u  Maknopena. PasnokeHune QyHKIMA B CTENEHHBIE PSJIBI.
[IpruMeHeHNnEe CTETIEHHBIX PSIOB B MPHOIMKEHHBIX BhIUMCIEHUsX. CiydaiiHble coObITHS. AnreOpa
coObiTuii. OTHocuTenbHast yacToTa. Kiaccuueckoe, TeoMETpHUYECKOe, aKCHOMATUYECKOe
onpezeneHue BepoATHOCTU. (OCHOBHBIE TEOpPEMBbl TEOPUU BepoATHOCTEH. DopMyna MOJHOU
BeposiTHOCTH. CxeMa bepHymnn. JluckpeTHble U HENpPEpbIBHBIE ClydaliHble BEIMUYMHBI. DyHKIMS
pacnpenenenus, MIOTHOCTh BEPOSTHOCTU U YHMCIIOBBIE XapaKTEPUCTUKU. 3aKOHBI paclpeiesieHus
JTUCKPETHBIX U HEIMPEpPBhIBHBIX Cly4yailHbIX BenuuuH (OuHomuanbHoe, Ilyaccona, paBHOMepHOE,
M0Ka3aTelbHOE, HOPMAJIbHOE pacipenenacHus). ['eHepanbHas cOBOKYNHOCTh U BblOOpKa. [lonuron
4acTOT, THUCTOTpamMma. OMIupudeckas (yHKIus pacnpeneneHus. HaxokeHue Hen3BECTHBIX
[apaMeTpoB pachpesesieHus Mo BblOOpke. ToueuHble M HHTEpBAJIbHbIE OLEHKUM IapaMeTpOB
pacupeneneHus. MeTroa HaMMEHbIINX KBaJPaTOB.

QDusuka

®usnyeckue OCHOBbI MexaHukH. IIpeamer wmexanuku. [loHSTHE COCTOSHHSA YacTULIBI B
KJaccuyeckoil Mexanuke. Cucrema otcueta. CriocoObl ONMUCaHUS ABMKEHHSI MaTepHATbHOW TOUKH.
Kunematnka mnocTymaTteapHOTO W BpPALATENbHOTO JIBWXKEHUS TBEpAbIX Tel. VHepruaibHble
CUCTEMBI OTcueTa. PelieHne OCHOBHOM 3a/1aui MEXaHUKH Ha OCHOBE 3aKOHOB HbroTOHA. YpaBHEHHs
MOCTYNAaTEebHOTO W BpALIaTEIbHOTO JBUKEHMSI TBEPJIOTO Tela. 3aKOHBI COXpPaHEHHs] MMITYJIbCa,
MOMEHTa  HMIIyJbca. MexXaHM4ecKOM  JHEpruu.  OJIEKTPOCTAaTHUECKOE  B3aMMOJEHCTBHE.
DNEeKTpoCTaTUUECKOe TMoyie. OJEKTPUYECKUH TOK. 3aKOHBl IOCTOSIHHOIO TOKa. MaruurtHoe
B3auMoJeiicTBe. MarHuTtHoe I0J€ NPOBOAHMKOB C TOKOM. OJIEKTPOMAarHUTHasT WHIYKIIMS.
OneKTpoMarHuTHoe 1mosie. MexaHudeckue KoyiebaHus. YIOpyrue BOJHBL. DJIEKTPOMarHUTHBIE
kosiebaHus U BoJdHbL. CrnoxeHue konebanuil. MHTepdepenums u audpaxius BoaH. BosHoBas
ontuka. ®dotodddexr. TemmoBoe wuzmydenme. CTpoeHHE aTOMOB M MoJieKynd. W3mydeHnue u
NorJiouieHre 3Hepruv aromMamu. CTpOEHHME BEIECTBA B DPA3IMUHBIX arperaTHbIX COCTOSTHUSX
OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHMHETUYECKOW TEOpUU U YPaBHEHHE COCTOSHHUS HJI€ATbHbBIX
ra3oB. 3aKOHbI TEPMOAVNHAMUKHU. SIBIEHMS TepeHOCa.

Xumusn

Crtpoenne BemectBa. llepmogmyeckuii  3aKOH W TEpUOAMYECKAass CHUCTEMa  DIIEMEHTOB
JA.N.MengeneeBa. XuMuueckasi CBSI3b MU CTPOCHHUE MOJIEKYJ. DHEPreTUKa XUMHUYECKUX PEaKLUi.
DJIEMEHThl XUMHUYECKOW TEPMOJMHAMHUKH. XUMHYECKasi KUHETHKAa M paBHOBECHE. XHUMHYECKHE
peaklMy B TOMOT€HHBIX M TE€TEPOreHHBIX cUcTeMaX. PacTBOphL. DIEKTpOIUTHYECKAs TUCCOLUALIHL.
KéctkocTh BOAIBI, TUAPOIN3 coliel. JlucrnepcHble CUCTEMBI U KOJUIOUAHBIE PACTBOPBI. AZCOpOLHUS U
KoaryJsiiusi. XuMHUsl METaJJIOB : CTpoeHue, cBoicTBa. Koppo3us u MeToasl 60pb0bI ¢ Hell. OCHOBBI
XAMHHU BSOKYIIMX Bo3gyliHble W TUApPaBIWYECKHE BSDKYIIME MaTepuaibl. 3aKOHOMEPHOCTH



MOJy4YeHHUs BSDKYIIUX BemiecTB. [Iporiecchl cxBaTeiBanus U TBepAeHUsA. Koppo3ust 6€TOHOB U Mephl
60pb0Obl ¢ Hell. OCHOBBI OPraHMYECKOM XUMHMHM M XHUMHUHU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUH.
CBolicTBa MOJIMMEPOB U UX UCIOJIb30BAHUE B CTPOUTEIILCTBE.

T'eonocua u cudpozeonozus

3emnss 1 3eMHas Kopa, MPOUCXOXKICHHE, CTPOCHHE, COCTaB M CBOMCTBa. ['eoxpoHosyorusi u
F€OTeKTOHMKA. MMUHEpabl: COCTaB; COCTOSHHME, CBOMCTBA M KpaTKas KPUCTALIOXUMHYECKas
kinaccudukanusa. ['opHble NOpPOABI UX TNPOUCXOXKICHHE, COCTaB, CBOMCTBA M KiIaccU(UKAIIH.
['eonoruueckue mpouecchl W sBieHus. ['eomornueckue KapThl U paspe3sl. Boma B mpupoe.
KpyroBopot Bonbl B mpupoje. Bunbl Boabsl B TOpHBIX Mopoaax v MuHepanax. Kiaccudukanus
MOA3CEMHLIX BOJ IO MPOUCXOXKACHUIO, YCIIOBUSAM 3aJICTaAHUA, COCTABY W THUIIAaM BOJOCOJACPIKAIIUX
nopoa. OCHOBBI JUHAMHMKU TOJ3EMHBIX BOJ. Pexum, OamaHc, 3amachkl, pecypcbl M OXpaHa
INOA3€MHBIX BO. Hcnonp3oBanue IIOA3€MHBIX BO.

T'uoponozusn, memeoponozua u Kiumamonozus

OO01e 3aKOHOMEPHOCTH IPOLECCOB (OPMHUPOBAHUS MOBEPXHOCTHOTO CTOKA, BOJHOrO OajlaHca
peuHoro OacceliHa, KOHTMHEHTa U 3emyid B LeiaoM. COCTOSIHHME pecypcoB BOJHBIX OOBEKTOB, MX
3allacoB U TEPPUTOPHATIEHO-BPEMEHHOTO paciipeiesieHus. BinsHue aHTpONOreHHOW IesTeIbHOCTH
Ha PEXUM H KauecTBO BOJ. CIIOCOOBI M TEXHUYECKHUX CPEICTB U3MEPEHUS U OTIPEICICHUSI OCHOBHBIX
THJIPOJIOTMYECKUX XapaKTEPUCTHK BOJOTOKOB U BOJOEMOB; TeopeTHueckHe OCHOBBI METOJOB
pacuera OCHOBHBIX XapaKTEpUCTUK TOJOBOIO CTOKA M €ro BHYTPUIOJOBOrO paclpeaeieHus,
pacyeTbl MAKCUMAJIbHOTO U MUHMMAJIbHOTO CTOKA. B3aumozelicTBue MOBEPXHOCTHBIX, IOYBEHHBIX U
TPYHTOBBIX BOA. MoOJenupoBaHHE THIPOJIOTUYECKUX IPOLECCOB. HCTOPUS U IPAKTHKA
THJIPOJIOTMYECKUX IPOrHo30B. IIpWHIMNBI, NpaBuwia M MCIOJIB30BAHHE THUAPOJIOTHYECKOTO
MOHUTOPHHTAa W TPHUMEHEHHE WX MpPH TNPOCKTUPOBAHUHM M OKCIUTyaTallMH THUAPOTEXHUYECKHX
COOpPY)KEHHUH, MEeIMOPAaTUBHBIX CHCTEM, CHUCTEM CEJIbCKOXO3SHCTBEHHOIO BOJOCHAOXKEHHUS H
00BOJIHEHUSI, TIPUPOO00YCTpoiicTBa TeppuTopuil. Knumatr u kimmatooOpasyromue (pakTopsl.
Crpoenne arMmocdepsl, IBHKEHUS BO3IYHIHbIX Macc. ColHE4YHas pavauus U pagualdOHHBINA
Oananc. TemmooOmeH u TeruioBoil OanmaHc. BmarooGopor. Iloroga, ¢usnueckue mpoueccsl U
METeopoJIoTHYecKre (HaKTOpbl, ONpeeNstonye noroxy. MeToquKu onpeneneHuss aTMoc(hEepHOro
JaBJICHUSI BO3JlyXa, KOJUYECTBA IOTOKOB COJHEYHON paauanuy, anb0eno, TeMIeparypbl H
BJIAKHOCTH BO3/yXa, KOJINYECTBA BBINAIEHUS aTMOC(EPHBIX 0CAIKOB, UCIIAPEHUS U JIP.

Ikonozusn

Omnpenenenne YKOJIOTHH Kak Hayku. buocdepa, B3aMMOOTHOIIEHUST OpraHUu3Ma U CPEebl; SKOJIOTHS U
310poBbE uesioBeka. L{ukimyeckne ocoOEHHOCTH OKpyskaromiel cpeiasl. KpyroBopoTsl GHOTEHOB.
buoton. Ilonarus “Ouonoruueckuid Bun® u “nomymsauus». CooOmecTBa. DKOCHCTEMBI.
PaznooOpaszue BHIOB Kak OCHOBHOHM (hakrop ycToHuMBOCTH »5KocucTeM. JleMorpaduueckue
poOJIeMbI COBpEMEHHOTO MHpa. Pecypcebl Ouochepsl. Dxomorunueckuit kpusuc. [Iumessie pecypces
yejoBevyecTBa. BozneiicTBre MPOMBIIIJIEHHOCTH M TPAHCIOPTAa Ha OKpYyXKarollyto cpexy. OTXomb
NPOM3BOJCTBA W TOTpeOsieHus. JKWU3HEHHBI [HKI CTPOUTENHHBIX OOBEKTOB W CO3JAaHHBIX
npupoaHo-texunyeckux cucreM (IITC). Oxpana 6uocdeps! Kak o1Ha U3 BaXKHEHIINX COBPEMEHHBIX
3ajad dYejoBedecTBa. buopazHooOpazue Kak (aKTOp CHSPKUBAHHUS TEMIIOB SKOJIOTHYECKOTO
KpHU3uca. DKOMOHUTOPUHT. Mojienu rinodanbHoro pa3sutus 6uocdepsl u yenoseyectsa. Hoocdepa
B COBPEMEHHOM IMMOHMMaHWHU. KOHIIETUs yCTOHYNBOTO pa3BUTHs. ['apMOHHM3AIUS U KOIBOIIOIHUS
KHUBOTO M HEXHBOr0. ODKOHOMHUYECKOE CTHUMYJIHPOBAHUE NPUPOIAOOXPAHHOU JIEATETBHOCTH.
DKOHOMUYECKHE METOJbI YIPABJICHUS TPUPOJIOOXPAHHON NIEATENFHOCTHIO. [IpOMBINIIEHHOCTh |
CTPOUTENBCTBO KaK OJUH U3 (PakTopoB (opmupoBanus TexHoOHOchepbl. OCHOBHBIE NMPHUHLIUIIBI
9KOJIOTHYECKOT0 CTPOUTENIbCTBA. OKoJornyeckass osKcrepruza. McTopuss mpHUpoI00XpaHHOTO



3akoHozarenscTBa B Mupe u Poccun. Koncrutyuus P® Poccuiickoit @enepanuu u 3akoHsl PO 1o
oxpaHe okpyxatomeid cpenbl. [Ipunnunber cocraBienus OBOC (OuneHka BO3ACHCTBUS Ha
OKPYXAIOIIYI0 cpeay). [mobamm3amusi 3KOJOTHYECKMX MPOOJIeM, MPUYUHBI M TCHICHIUH.
Peanuzanus “ycroiturBoro (MOIAEp>KUBAIOIIETO) pPa3BUTHA® Ha HAlMOHAIBHOM H TJI00ATBHOM
YPOBHSIX.

OcHosvt mamemamuyieckozo mooeauposanus. I'uopoungopmamuxa

CyIHOCT, MaTeMaTHYECKOTO MOJICIIMPOBAHUS TPUPOAHBIX TporeccoB. (CToxacTHYecKHe |
JUHAMHUYCCKUEC MOA€Iu, ux 0COOEHHOCTH )51 06HaCTI/I IMPUMCHCHUA. Maremarudeckoe
MOJICIIMPOBAHKE IPOIECCOB CYMMApHOTO HCHApEHHUS C YYETOM TPAHCIUPALUU PACTHTEIBHBIM
MOKPOBOM. MaTeMaTuuecKkoe MOJCIUPOBAHUE JTUHAMHUKM BJIAro3amacoB B 30HE AaKTHBHOTO
BJarooOMeHa TIOYBOIPYHTOB. MaTemMaTu4yeckoe MOCITUPOBAHUE IMPOIECCOB (HOPMHPOBAHUS
MOBEPXHOCTHOTO, BHYTPHUIIOYBEHHOTO ¥ Oa3MCHOTO CTOKa. MareMaThdeckoe MOACITUPOBAHHE
rujiporpaga pevHoOro CTOKa B 3aMBIKAIOIIEM CTBOPE Ha OCHOBE TpaHC(OPMAIIUU €ro reHeTUYCCKH
HEOJHOPOAHBIX cocTaBisomux. OnpeneneHne mapaMeTpoB MaTeMaTHUYecKOW MOJENM Ha OCHOBE
peleHust 00paTHOM 3a1auu ISl TIeproia KaTnOpoBKH. BeIOOp 1ienieBoii GyHKIMH [T ONITUMH3AIUH
MapaMeTpoOB MOJENIH, KPUTEPUM KadecTBa M WX OLEHKa. [[poBepka yCTOMYMBOCTH IapaMETpPOB
MaTeMaTHYECKOW MOJICNIM Ha He3aBHCUMOM Martepuaie. [ paduyeckas uHTepnpeTanus pe3yibTaToB
MAaTeMaTU4YCCKOro MOACIUPOBAHUA THAPOJOTNMYCCKUX ITPOLECCOB. Bo3MoskHocT KapTUpOBaHUA U
aHaJIu3a C MOMOIIBIO COBPEMEHHBI

Ilpupooononv3zoeanue

[lpenmer w 3amaunm  gucuuiuiHBL  [IpaBoBoe W HOPMAaTHBHO-METOAMYECKOE oOOecreueHue
MIPUPOJONOIL30BaHMs. VI3MeHeHre TpUpOAHON Cpeibl U 3BOJIOLMS YesioBeKa. OCHOBHBIE MPOLECCHI
N MCXAaHU3MBbI, YHPaBJIAIONINUC I‘JIO6aJII)HOI71, PECruoHajibHbIMU U JIOKAJIbHBIMHU T'COCHCTCMAaMMU.
[IpuHUMITBI TPUPOAOTIOIB30BAHUS U OXPaHbl OKPYKAIOMIEH Cpelibl. 3aKOHBI TPUPOJOTOIb30BaAHUS.
AHTpOIIOTEHHOE BO3JICHCTBUE Ha OKpyXkaroulyro cpeny. [lokasarenu OLEHKM HPHUPOJHOTO H
MPUPOJTHO-TEXHOTEHHOTO BO3JCUCTBUA Ha OWOTHYeCKHMEe ¢ aOHOTHYECKHE COCTaBJISIONINE
3KOCHUCTEM. OcobenHoctu MPUPOIOTIOIB30BAHUS B Poccuiickoit denepanuu.
CenbCKOXO3SIIICTBEHHOE  MPUPOAONONIb30BaHue. (COBpPEMEHHBIN 3Tam  MPUPOJONOJIb30BaHUS U
OXpaHbl OKpyxatoieit cpensl. [Tonsitue ynpasieHus, 00beKT U CyOBEKT yIpaBICHHUS.

Jlanowagpmoseoenue

[Tpeamer, comepkaHue M 3ajqaud JaHAAPTOBENEHUS; JAaHAWAPT U €ro CTPYKTYpa; OCHOBHBIE
na"amagpTooOpasyroue NpupoIHble KOMIOHEHTHI U MPOLIECCHl; PYHKIIMOHUPOBAaHUE JIaHIIIA(TOB;
OCHOBHBIC 3aKOHOMEPHOCTH JaHAmapTHOM auddepeHunanu TEeppUTOPUM; arpoiaHImadThl;
M3MEHEHHbIe JaHAmadThl; OXpaHa JaHAma(TOB.

OcHO6bl UHIICEHEPHO-IKOJI02UYECKUX UbICKAHUTL

Ha3znauenme u cocraB MHXXEHEPHBIX M3BICKAHWUH JUId IeJed mnpupoaoo0ycTpoiicTBa U
BOJOMNOJB30BaHUA. OpraHuszanuss W  METOJUKAa IPOBENEHUS TOMOrpaUuecKux  ChHEMOK.
I'maponornyeckre M3bICKaHUS AJI ONPEAEIEHUS NIl ONpPENEICHMs] peKMMa M THUAPABINYECKUX
XapakTepucTUK BoaoToka. CocTaB M METOAMKA HMH)KEHEPHO-TEOJOTMYEeCKHX  H3bICKaHUH.
I'mpporeonorndeckue n3bickaHus. [loyBeHHO-MenMOpaTUBHBIE M3bICKaHMs. KylbTypTexHHUYecKHe
u3bIcKaHusl. OCHOBBI HHKEHEPHO-3KOJIOTUYECKUX U3bICKAaHUH.

Ilpogpeccuonanvuuiit yukn
Ilpupoono-mexnozennvie KOMRJIAEKCbL U OCHOBbL RPUPOOOODYCMPOTICIEA
OO6mue monoxkeHus: mpupoaoodycTpoiictBa. OCHOBBI TEOPUH CUCTEM W T€OCHCTEMHOTO IOIXOA.



OcHOBHBIE TIOJIOKEHUS O MPHUPOJHO-TEXHOTEHHBIX  KOMIUIEKCaX MPUPOA00OYCTpOICTBA.
[IporHo3upoBanue, MOACIUPOBAHWE W MOHHUTOPUHI B TpHpoaooOycrtpoiictBe. [Ipupomno-
TEXHOTCHHBIE KOMIUICKCHI MPUPOAO0OYCTPOICTBA C MPABOBBIX, HOPMATUBHBIX M IKOHOMUYECKUX
TIO3UIINH.

Boooxo3aiicmeennvie cucmemnt u 6000n016306aHUE

Boxnoe xo3siictBo Poccum, ero cocramisroniue, 3aKoHoaaTenpHas 6a3a. Bompocsl 1 mpoOieMsl
COBPEMEHHOTO  BOJIONOJIb30BaHUA. [IpOGKTHBIN M SKCIUTyaTallUOHHBIA  PEXUM  pabOThI
BOJIOXO3AMCTBEHHBIX YCTAaHOBOK. [IOHSATHME BOJOXO3SIMCTBEHHOM CHUCTEMBI NPUMEHHUTEINBHO K
OTpacjieBOM TEMaTMKeE M B  COCTaB€  BOJOXO3SAMCTBEHHOro  KoMiuiekca.  CTpykTypa
BOJIOXO3SIMICTBEHHOM CHCTEMBI M B3aMMOCBSI3b 37€MEHTOB. CUCTEMBI PEryJupOBaHUsl CTOKA U €ro
TEPPUTOPHATBHOTO  TepepacupeneiaceHis. MOHUTOPHUHT  BOJOXO3SMCTBEHHBIX OOBEKTOB U
BOJIOXO3SHICTBEHHBIX cucTeM. THpOpMallmOHHbIE CHCTEMBI B BOJJTHOM XO35HCTBE.

Ixcnnyamayus u MOHUMOPUHZ CUCIEM U COOPYHCEHUT

OCHOBBI 3KCITyaTallud U MOHHMTOPUHIA C YYE€TOM COBEpPLICHCTBOBAHUS CHUCTEM M COOPYKEHMH,
MCTOJbl HX OKCIUTyaTalluM Ha Oaze HAaYyYHO-TCXHHUYCCKUX HOCTH)KGHHﬁ, HOBOM TEXHHUKH H
IPOTPECCUBHBIX TEXHOJOIMH. OKCIUTyaTallMOHHbIE TpeOOBaHUS K CHCTEMAaM M COOPYKEHMSM.
OKCIUlyaTallUOHHOE ~ O0Opy/lOBaHME M OCHAILLEHUE CHUCTEM  MPUPOJOOOYCTpONCTBA U
BOJIOTIOJIb30BaHM. DKCIUTyaTallMoOHHass ruppomerpus. [IpaBuiia TEXHUYECKOTO OOCITYKUBaHUS U
PEMOHTA CUCTCM. OcHOBHBIE MCPONPUATHA 110 COBCPIICHCTBOBAHUIO U PCKOHCTPYKIIUH CUCTCM.

Opzanusayus u mexnonozus pabom no npupoooodycmpoicmey u 6000n01b306AHUI0

OO0ume cBeleHHsI O TEXHOJIOIMU U OpraHM3alliu CTPOMUTENbHBIX padoT. [Ipon3BOACTBO 3eMIISIHBIX
pabot. IIpous3BonCTBO OETOHHBIX M JKENE€300€TOHHBIX paboT. TpaHCHOPTHBIE U TOTPY304HO-
pasrpy3ouHble paboThl. MoHTaxHBIE paboThl. PabGoOThl Mpu BO3BENEHUM 3JaHUH M COOPYKEHHIl
PBa3IMYHOIO Ha3HAYEHMUS.

OcHoebl cmpoumenvHozo dena

®dopma 1 pazMepbl 3eMiH, TIaHbl, KapThl. CUCTEMbI KOOpAMHAT B reorpaduu U reoae3nn. BoicoTs
TOYEK 3€MHOW MOBEPXHOCTU: a0COJIIOTHBIE U OTHOCUTEIbHBIE. MaciiTadbbl. OpHUeHTHUpOBaHHE JIMHUN
Ha MECTHOCTM M Ha IulaHe. ['eone3ndeckue M3MepeHMs pa3NuuHbIMU npubopamu. IlnaHoBbie u
BBICOTHBIE Teoze3nueckre ceTh. CbeMku MecTHOCTH. ['eone3myeckue pabOThl B CTPOUTENHCTBE.
Pa3z6uBka oceil coopyxenuil. Ilpumenenue aspooTocheMKU NpU MPOBEIECHUHM HCHOIHUTEIbHBIX
cbeMoK. ['eonmesmueckne HabOmomenus 3a  nedopmarmusmu  coopykeHuil.  CocraBieHue
UCTIOJIHUTENBHBIX  yepTexell. OObeMHO-TUIAaHUPOBOYHBIE M KOHCTPYKTHUBHBIE PELICHUS, CIOCOOBI
o0OecrieyeHHs MPOCTPAHCTBEHHOM JKecTKOCTH. YacTu 3JaHMMl U COOpyKeHUH: (yHIaMEHTHI,
KapKachl, POJOJIbHBIE U IONEPEUHBIE paMbl, CTEHBI, IOKPBITHS U NMEPEKpbITUA. KOHCTpYKTUBHBIE
AIIEMEHTHl  3JaHUM M  COOpYXKEHMH, TMpUBA3KAa KOHCTPYKIMH K pa30MBOUHBIM  OCSM,
ne(GOpMalMOHHBIE U OCa/I0YHBIE MIBHI. Y HU(PHUIIMPOBAHHBIE H 00BEMHO-TNIAHUPOBOYHBIE MTApaMETPHI
3IaHUH U COOPYXKEHUH, YHU(DUIIMPOBAHHbIE pa3Mepbl KOHCTPYKIUH. [IpermyiecTBa, HeJOCTaTKU U
00J1aCTH TPUMEHEHUs MaTepUalIOB JJIsi WH)XEHEPHBIX KOHCTPYKLHMH: CTallb, OETOH, IpeBEeCUHA,
apmaTtypHas craib. OCHOBHBIE IOJIOKEHUs pacdeTa MHKEHEPHBIX KOHCTPYKIMH N0 MNpPEIeIbHBIM
cocrosHusM. CrienuanbHbIE COOPYXKEHHMs M 3[aHds TMPHPOJOCOEPEralpomero Ha3HaueHHs.
Marepuanbl METaUTMYECKUX KOHCTPYKIIUM : COCTaB, (pHU3MKO-MeXaHuueckue cBoicTBa. CoequHeHUs
METaUIMYECKUX  KOHCTPYKLMW: BHIBI, IPEUMYILECTBA, HEAOCTATKH, OCHOBBI  pacyéra.
Mertannuueckue Oanku : BUbl, IPUHILIUIIBI IPOEKTUPOBAHUS U pacuéTa. MeTauinyecKkrue KOJIOHHBI :
TUIBI, TPUHIMIBI Tof00pa cedeHus. Mertaummuyeckue (Gepmbl : KOHCTPYKIMHU U pacuéT Y3JIOB.
Mertannuyeckue KOHCTPYKLUUHM THAPOCOOPY)KEHUI: THUIIBI, OCOOEHHOCTH paOOThl, MPUHLMUIIBI



MIPOEKTUPOBAHUS, MEPhI OOPHOBI ¢ Koppo3uei. ['uaporexHudeckuii 6ETOH : COCTaB, MapKH, KIAcCHI,
¢bu3NKo-MeXxaHUYECKUEe CBOMCTBA. ApmaTypa : BHUIbl apMaTypHBIX CTajiei, Kiaccupukauus
apMaTryphbl, K1acchl apMaTyphl. M3rubaembie xelie300€TOHHBIC 3JIEMEHTHI (0alKu U TUIUTHI): BHJIBI,
MPUHLIMIIBI APMUPOBAHUS, PacYETOB MPOUYHOCTH M TPEIIMHOCTOMKOCTU. CxKaTble kKeJie300€TOHHBIE
DJIEMEHTHI ;| KOHCTPYKTHBHBIC TPEOOBAHUS, PaCUET MPOYHOCTH BHEIEHTPEHHO-CIKATBIX AJIEMEHTOB.
PactsinyTble »kene300e€TOHHBIE SJEMEHTHI: TpeOOBaHUS K apMHUPOBAHHIO, pacueT MPOYHOCTH U
TPEUIMHOCTOMKOCTH LIEHTPAIbHO PACTAHYTHIX 3JeMEHTOB. XKene300eToOHHbIe KOHCTPYKIIUU 3AaHuH !
BUJIbl, TPUHIMUIBl KOHCTPYUPOBAHUS M apMUPOBaHMS. MeETOAbl ONpENeNeHUs U  OLICHKH
MOKAa3aTeIe Pa3IMYHBIX CBOWCTB TPYHTOB, HEOOXOAUMBIX IJI NMPOSKTUPOBaHUs (YHIAMEHTOB U
pacuera ocHoBaHui. HoMeHKIIaTypa TpyHTOB. 3aKOHBI pacrpeziesieHus] HapsDKeHUH B TPyHTax OT
WX COOCTBEHHOIO B€Ca W BHEUIHUX Harpy3ok. Bo3Mo)kHble OIIMOKM MpPU TEOJOTUYECKUX U
TUIPOTEOJIOTUYECKUX M3BICKAHUIX C LIETBI0 OIEHKU IJIOMIAA0K JIJISl CTPOUTENLCTBA COOPYKEHUH,
pH TPOEKTUPOBAHUU (PYHIAMEHTOB M pacueTe OCHOBAHWMU, MPHU IMOATOTOBKE OCHOBAaHUH Mepen
CTPOUTENBCTBOM coopyxeHwuil. [locnencTBus atux omubok. Buasl pynaamentos. [IpoektupoBanue
(GyHIaMEHTOB B OCOOBIX YCIOBHUSAX. METONbI YIYYIICHUS CBONCTB TPYHTOB KaK OCHOBaHUMU
coopykeHHil. OCHOBHBIE BHJBl CTPOUTEIBHBIX MaTepuaynoB. DU3NUECKUE, MEXAHUYECKUE U
TEXHOJIOTHYECKUE CBOMCTBA CTPOMTENBHBIX MarepuanoB. [IpupogHbie KaMEHHbIE MaTEpHUAIbI.
00XKUTOBbIE MaTepuaibl; BSHKYIIME BEIIECTBA JJs TMOJYYECHUS CTPOUTEIbHBIX MaTEpHUalIoB.
Kommno3ummonnsle  Matepuayibl. [ MApPOU3OJALMOHHBIE M JIAKOKPACOYHBIE  MaTepHalbl.
TexHonornyeckue MpoLecchl M M3TOTOBJICHHE KOHCTPYKIMOHHBIX MaTrepuajioB. B3anuMocBs3b
COCTaBa, CTPOCHHS M CBOWCTB KOHCTPYKIIMOHHBIX M CTPOUTEIBHBIX MATEPHUATIOB, CIOCOOBI
dbopMupOBaHUA  3aJaHHBIX CTPYKTYphl M  CBOMCTB MaTepuajoB NpU  MaKCUMAIbHOM
pecypcoaHeprocOepekeHus, a Tak’Ke METO/Ibl OLICHKHU MoKa3aTesnel ux kadectsa. Kommno3uuuoHHsie
MaTepuabl.

Mawiunvt u 060pyooeanue 0na npupoooodycmpoiicmea u 6000n01b308aAHUA

OO61iee yCTpONCTBO MaIIMHBI, €€ COCTaBHBIX YacTed, UX Ha3HAYEHUE U KpaTKas XapaKTepUCTHKA.
OCHOBHBIE TEXHHYECKME U JKCIUTyaTallHOHHBIE XapaKTEPUCTHKH MallUH, KJIacCH(pUKAIHUS.
Ha3nauenue u knaccudukanusi, ycTpoWCTBO TPY30NOABbEMHBIX M IMOIPY30UYHO — PAa3TPy30YHBIX
MmammH. Ha3nauenwe m kimaccudukanus MamuH U8 3eMJISIHBIX paboT. YCTpoHMCTBO, MPUHLIMI
JEHCTBUS pa3IMYHBIX MalIMH, TEXHUUECKHE XapakTepuctuku Ha3sHauenue, kinaccudukamnus, oOuiye
CBEIEHUS O KOHCTPYKLUMH MalluH s JpoOJeHHs U COPTUPOBKUM KAMEHHBIX MaTepHasoB.
Ha3nauenue u xnaccuduxanus MamuH Juiss OETOHHBIX paboT. YCTpOMCTBO, MPUHIMI AEHCTBUS
Pa3IMYHBIX MAIUH JUIsl JpOOJIeHUs, COPTUPOBKHU 3alOJHUTENEH OETOHHBIX cMeceil, TPUTrOTOBIICHUS,
TPaHCIIOPTUPOBAHMUSI W YIUIOTHEHHs] OeTOHHBIX cMmecell Hasnauenue, knaccuduxanus, oOuiue
CBe/IeHUsI 00 YCTpOMCTBE OCHOBHBIX THIIOB PYy4YHBIX MamMH. Ha3zHaueHwe M kiaccuduranus
cBac0OMHOTO O00O0OpYJOBaHUSA. YCTPOWCTBO W TIPUHIIUI JCHCTBUS KOMPOBOTO W CBaeOOMHOTO
oOopynoBanusi . MamuHbl A CTpoHTeNbcTBa Jopor. ObopynoBaHMe JUIsl yXoJa 3a JOpPOraMH.
Kpatkue xapaktepuctuku MmamuH. [lpuHnunsl yctpoiictBa u  paGoThl. Hasnauenue u
KJaccu(uKalus, XapaKTepUCTHKAa MENMOpaTHBHbIX MamuH. OOmiee yCTpOWCTBO M MPHHLIHUI
JNEHCTBUS MalIMH JUIsl CTPOMTENBCTBA M SKCIUTyaTallMd MEJTHOpPAaTHUBHBIX coopykeHui. OOmiee
NOHATHE O HaA&KHOCTM MamuH. [loHsATHE O cHcTeMe IUIAaHOBO — NIPENyNPEAUTEIBHOTO
TEXHUUYECKOTO OOCITY)KMBAaHHA M pPEMOHTa. XpaHEHWE U KOHCepBalus MalluH. TeXHuKa
0€30MaCHOCTH MPU IKCIUTyaTaI[M1 MAIIKH.

be3onacnocmy scusnedeamenvrnocmu

Cucrema oOecriedeHusi 0€30MaCHOCTU MPHU COLMATIBHOW PHIHOYHOM sKOHOMHUKH. Kiaccuduxarmn
IPOMCXOXKACHUSI HECYACTHBIX ciyyaeB. OOBEKTUBHBIA M CYOBEKTHBHBIH (PakTOp O€30MacCHOCTH.
[Ipon3BOACTBEHHBIE  OMACHOCTH W BPEAHOCTU. SIBHOE M HESIBHOE MPOSABJICHUE OIMACHOCTEM,



nupaMyga TpaBMaru3ma. Meroasl aHanu3a OPUYMH  TpaBMaTU3Ma B CTPOUTEIBLCTBE.
OKOHOMMYECKasi OLIEHKa HecyacTHbIX ciydaeB. (CTpaxoBaHME OT HeCYacTHBIX ciiydaeB. [lytu
pemerns 6e3onmacHocTH pabounx mect. CiykObl Haa30pa 3a OXpaHOM TpyJda B CTPOUTEIBCTBE.
OyHKIMKU padoToaarens U ciyk0bl oxpaHsl Tpyaa. Camoperynupyemble OpraHU3aluu. 3HaYeHHE
OXpaHbl Tpyla B COBPEMEHHBIX YCIOBUAX. IIpOM3BOACTBEHHBIE BPEIHOCTU B CTPOMUTENBCTBE,
HOPMHUPOBAaHHE  MPOU3BOJACTBEHHBbIX  BpefaHocTedl.  [IpodeccuonanbHble  OTpaBleHHS B
CTPOMTENBCTBE, 3AIIUTHBIE MEPHl OT MPOMBIIUICHHBIX A10B. [IpOoM3BOACTBEHHAs MBLIb, OOLIME U
WHAMBUAYyalIbHbIE CpelICcTBa 3alluThl. [IpOM3BOJACTBEHHBIH IIyM, OCHOBHBIE CIIOCOOBI 3aIIUTHI
YeJ0BEeKa OT BO3ACWUCTBUS IMPOU3BOJACTBEHHOTrO InymMa. BuOpamms, rurneHuueckasi BpeIHOCTh
BUOpanuu. MeTo/ibl yMEHbIICHHUS] BUOPALIMOHHBIX KOJIeOaHUi. Buabl HOHU3UPYIOUINX U3JTYYeHUN U
UX CBOWCTBA, BHEUIHEE U BHYTpEeHHee 00IydeHne. 3auTa OT BHYTPEHHETO U BHEIITHETO OOJTydeHU .
[Ipon3BOACTBEHHOE OCBEIICHHE, IPOCKTUPOBAHUE IPOKEKTOPHOIO OCBEUICHUs. TeXHHYecKue
pemeHus 1mo Oe30MacHOCTH TPpyJa B HMPOEKTHHIX pemeHusx. OpraHuszanus CaHHUTapHO-OBITOBOTO
o0CTyXMBaHUS Ha AaBTOMAaTU3UPOBAHHBIX pabdOYUX MECTax, HOPMBI, BAPUAHTHl PEUICHHA.
be3onacHoCTh IpH MPOEKTUPOBAHUU PabOUEro MpoCTpaHCTBa U pabouero mecra. IIpoexktupoBanue
0e30macHOi MPOU3BOJCTBEHHONW cpebl. DproHomMukKa pabodero mecta mnoinb3oBarens [IOBM.
['uruena tpyna nons3oBateneM [IDBM. TpeboBanust 0e30nacHOCTH K MOMEUIECHUSIM JUIsl paOOThI €
[15BM. OOGmue TpeboBaHus K opraHu3anuu padbouux mecT moib3zoBatens [[9BM. TpebGoBanus k
NPOM3BOJCTBEHHON cpexae mpu padore c¢ [IOBM. Ilpodpummaktuka >JeKTpoTpaBMaTu3Ma B
cTpouTenbeTBe. JleiicTBHE 3JEKTPUUECKOro TOKa Ha OPraHM3M 4YeJIOBeKa, KPUTEPUU OEe30MacHOCTH
ANEKTPUYECKOr0 TOKA. IIpakTudeckne Mepsl 3alUThl YEJI0BEKA, 3alUTHOE 3a3€MJICHUE U 3alIUTHOE
3anynenue. [IpuHIUNIBL 3aUTE OT aTMOChEpHOro deKTpruuecTBa. ColnanbHble U SdKOHOMUYECKHE
OTEpU OT TIOKAapOB U B3PBIBOB, 3aJaud IPOEKTUPOBIIMKOB B O0OECIEUEHUM MOKapHOU
0e3omacHOCTH 00beKTOB. OCHOBHBIE CBEJICHHUS O IMPOLIECCe TOPEHUs, TOproYas CUCTeMa U TOprovast
CMECh, MEXaHU3M BO3HUKHOBEHMS M pa3BUTUSA IIpoliecca TOpeHus. B3peiBomoxapoonacHble
napaMeTpsl TOPIOYMX BEIIECTB, OCOOEHHOCTHM TOpPEHMsI Ia30B, >KUIKOCTEH, HblIed U TBEPABIX
BemecTs.  KareropupoBaHWe  IIPOM3BOACTBEHHBIX  3JaHMM 1O  B3PBIBOIIOKAPOOIACHOCTH.
OrHecTOMKOCTb 3JIaHMM W COOpYKEHHH, TpeOyemas M peaqu3yeMasi CTEIEeHH OrHECTOMKOCTH.
[IpoTuBOmOXapHbIE MpErpaabl M pa3pblBbl, HOPMATHBHbIE TPEOOBAaHUS M KOHCTPYKTHBHBIE
peuieHus. YcinoBHus 0Oe€30MacHOM 3BaKkyallMM Jojiel, TpeOOBaHUS K TPOEKTUPOBAHUIO IyTeH
9BaKyallMy. 3/1aHus JJI B3PbIBOONACHBIX MPOU3BOJCTB, MPUHLHUIIBI yCTpoicTBa 3amuThl. CriocoOb!
Y CpPEICTBa TYUICHUS M0KapoB. ABTOMAaTUYECKAsi 1 aBTOHOMHAsI MOYKapHasi CUTHAJIA3AIUSI.

T'uopasnuka

Kunkoctu u ux pusnueckue cpoiictsa. Beenenue B ruapaBianky. OCHOBHbIE (PU3HUECKHUE CBOMCTBA
JKUJIKOCTEN W ra3oB. HampspkeHus U cuiibl, AEMCTBYIOIIME B KUIAKOCTSAX M rasax. ['mapocraTuka.
OO0mue 3aK0OHBI U YpaBHEHUSI PAaBHOBECHSI KHAKOCTEH W ra30B. OCHOBBI KHHEMATHUKH JKHIKOCTH H
raza. OCHOBHbIE KMHEMAaTUYECKUE XapAKTEPUCTHUKU MOTOKOB KUJKOCTU M rasza. [uapoanHammka
AKUJKOCTH U rasza. JluHamuka BA3KOW U HEBS3KOW KUJIKOCTH. Y paBHEHHUE SHEPTUU B UHTETPATbHOU
dbopMe IS HeCXKMMAEMBIX KHUAKOCTEH U C)KUMAEMBIX JKUAKOCTeH. YpaBHeHue bepuymmu. Pexxumbl
JIBWKEHUS KUIKOCTe. OCHOBBI TEOPUH THUAPABIMYECKUX CONPOTUBICHWH. Pacuer mnoteps
JaBJICHUS B TPyOONMpOBOJAX MPHU JABMKEHUU >KHIAKOCTel. VcTeueHwe >KUAKOCTEW W Ta30B U3
OTBEPCTUI M HACAJKOB NPHU MOCTOSHHOM W MEPEMEHHOM JAaBjeHUH. Pacder moTeph NaBieHUs B
TpyOOIIpOBOJaX MPU HEYCTAHOBUBIIEMCS ABI)KCHHUH. Y CTAaHOBUBIIEECS JBIKEHUE MXUIAKOCTU B
OTKPBITHIX pyciax. PaBHOMepHOE NBM)KEHUE JKHIKOCTH B KaHanax. HepaBHOMepHOe IBUXEHUE
KUJKOCTH B MPHU3MATHYECKUX pyciax. Teopus momoOusi TuApaBIUYecKuX MpoieccoB. Kputepun
nono6bust. Bunpl BonocnuBoB. IlponyckHas ciocoOHOCTh BOOCINBOB. VcTeueHne n3-moj 3aTBOPOB.
Buasl rugpaBiuueckoro mnpbbkka. CTpyKTypa THApPABIWYECKOro mpbbkka. Ilotepu sHeprum B
rujpaBiandeckoM npbpkke. [IppokkoBas Gynkuus. Conpspk€HHbIE TITYOUHBL. PexXUMBbI cOnpsKeHHs



6bedoB. ['MapaBIUecKue OCHOBBI pacdeTa paclpoCTpaHEHHs IPUMEcei B BOJOTOKAaX M BOJOEMAX.
Buael nBrKEHHS TPYHTOBBIX BOJI. 3aKOH JIAMUHAPHOU (DUIBTPAIIUH.

Mexanuka

CBoboanble 1 HecBOOOAHBIE Tena. CBA3M U UX peakiuu. MOMEHT CHIIbI OTHOCHTEIBHO TOUYKH U OCH.
['1aBHBIN BEKTOP U IJIaBHBIA MOMEHT CUCTEMBI chjl. CBSA3b MEXKY INIABHBIMM MOMEHTAMU CUCTEMBI
CHUJI, BBIUMCIIEHHBIMU OTHOCUTEJIBHO ABYX pa3iauuHbIX Touek. Ilapa cui. Teopema o cnoxeHuu nap
CUJI, PACIIOJOKEHHBIX B IEPECEKAIIMNXCA IUIOCKOCTAX. TeopeMa O NMPUBEACHUU MPOU3BOJIBHOMN
CHCTEMBI CHJI K OAHOMY IIeHTpY. HeoOxonumble M AOCTaTOYHBIC YCIOBUS PAaBHOBECHUS CHUCTEMBI
cuit. Teopema 00 5KBUBaJICHTHOCTH cucTeMbl cuil. [IpuBeeHne cucTemMbl CUIT K MPOCTEUIIIEMY BUTTY.
UYactHble Buabpl cuioBbIX cucteM. Cucrema cxomdmmxcs cuil. CucreMa napajijielIbHbIX CHIL
Cucrema cuil, pacroyiOKEHHBIX B OJHOW IMiockocTH. Cuctema couseHEHHBIX Tel. Pacuér depm.
Crarudecku ONpenesMMble M CTaTUYECKH HEOIPEAEIUMble KOHCTPYKUMH. LIeHTp mapaiiesbHbIX
cun. LeHntp Tsxectu Tena. MeToapl onpeneneHus NOJI0KEHUs LIEHTpa TsbKecTH. PacripenenénHas
Harpy3ka. Tpenue. Cuia TpeHus MpHU NOKOE U IPU CKOJbXEHUU. TpeHue kaueHus. PaBHoBecue Ten
npu Hanuuuu TpeHus. OCHOBHBbIE MOHATUS M 3a1ayu kKuHeMaTuku. CrocoObl 3aaHus JBUKCHUS
TOYKH. TpaeKTopusi, CKOPOCTh U YCKOPEHUE TOUKHU. BhlunciieHne KHHEMaTHUYECKUX XapaKTEePUCTUK
TOUYKH MPH Pa3iHyuHbIX criocobax 3ananus e€ aBuxeHus. OCHOBHbBIC 33/1a4U KHHEMATHKU TBEPIOTO
tena. [Ipocreiimue nBukeHUs TBEPAOro Tena. Pacnpenenenne CKopocTed U yCKOPEHU TOYEK Tena
Ipyd €ro IMpocTeWux JBWXKeHHsX. IlnockomapamienbHoe — JBHXKEHHME  TBEPAOro  Teja.
Pacripenenierrie CkOpocTeil TOYEK IIOCKOW (UTypbl. MTHOBEHHBIN HEHTp CKOpocTei. CrocoOs
ONpeIeNICHUs MOJ0KEHUSI MTHOBEHHOT'O LIEHTPa CKOPOCTEM M €ro MUCMOJIb30BAHUE AJI ONPEACICHUS
CKOpOCTel TOoYeK TUIocKol (urypsl. Pactipenenenne yckopeHuid Touek miockoi purypsl. CriocoOb
ompefieNieHus] YCKOpeHUl Touek miaockor ¢purypel. Chepruyeckoe ABMKEHHE TBEPIOTO Tena. YTJIIb
Oiinepa. J[BuxeHue cBoOoaHOro TBEpROro tena. OCHOBHbIE MOHATUS U ompeneiaeHus. PopMyisl
[Tyaccona. AGCoIOTHAasE U OTHOCHUTENbHAs MPOU3BOJIHBIE BeKTOpa. Teopema ClIoXeHHUs CKOpocTel
IIPU CII0)KHOM JIBMKEHMH TOYKHU. Teopema ClI0)KeHHsS YCKOPEHUH MpHU CIOXKHOM JIBUKEHUH TOUKU
(reopema Kopuonuca). OcHOBHbIE MOHATHS AUHAMHKHU. 3akoHbl HproToHa. [{uddepeHnmansHbie
yYpaBHEHUsI JBIKEHUS MaTepuaibHON Touku. Pazmuunbie dopmbl 3amucu nuddepeHInanbHbIX
YpaBHEHUW  JABWKEHUS  TOYKUA. J[BM)KEHME  MaTepuajibHOM  TOYKM  MOJ  JIEUCTBUEM
BOCCTAHABIIMBAIONICH CHJIbL. BiHsSHUE TMOCTOSHHOM CHJIBI Ha CBOOOJHBIE KOJEOAHHUS TOYKH.
JBr>keHHe TOYKM T1OJ JEHCTBUEM BOCCTAaHABIMBAIOUIEH CHUJIbBI W CHJIBl CONPOTHUBJIECHUS,
MPONOPLMOHAILHON TEepBOM CTENEHU CKOpPOCTU. BbIHYXAeHHble KonebaHus. MexaHuuyeckas
cuctema. JluddepeHunaabHble ypaBHEHUS ABIKEHUS TOUYEK MEXaHMUYeCKOi cucteMbl. OCHOBHBIC
CBOICTBa BHYTpeHHHMX cuji. TeopeMa 00 H3MEHEHMM KOJMYECTBA JBHUKEHHUS MEXaHUYECKOU
cuctembl. LleHTp Macc MexaHuueckoil cuctembl. Teopema o JBMKEHHH LIEHTpa macc. Teopema o0
U3MEHEHWU KHHETUYECKOIO0 MOMEHTa MEXaHMYECKON CHCTeMbl OTHOCUTENIBHO HEMOJBUKHOIO
IEHTpa ¥ HENOJBM)XHOM ocu. Teopema 00 M3MEHEHHMHM KHHETHMYECKOI'O MOMEHTa OTHOCHTEIHHO
[IEHTpa MacC MEXaHWYECKON cucTeMbl. PaboTa 1 MOIIHOCTE cuibl. [loTeHIIManbHas 1 KUHETUYECKast
sHepruu. Teopema 00 M3MEHEHUM KMHETUYECKOM SHEPrMH MEXaHWYECKOM CHUCTeMBl. Buruncienue
OCHOBHBIX JIMHAMHUYECKHX BEIMYMH. MOMEHTHl HMHEpUUHU. TeopemMa O MOMEHTaX WHEPIUU
OTHOCUTENIFHO MapajieNnbHbIX oceill. [maBHble ocu wuHepnuu. [duddepeHunanbHbie ypaBHEHUs
MOCTYNAaTEeNbHOT0, BPALIATEIbHOTO U IJIOCKOMAPAIIIIEIbHOTO JIBUKEHHUHM a0COIIOTHO TBEPAOTO Tea.
Brluncnenue KWHETUYECKOM HSHEPrUM Tela B YKAa3aHHBIX JABWKEHUSIX. OCHOBHBIE YpaBHEHUS
KMHETOCTaTUKH. CUIIbI HHEPLMH TBEPIOTO TeJla B YACTHBIX CIy4yasx ero JBuxkeHus. J[aBneHue Tena
Ha OChb BpallleHHsl. Y CJIOBUS TMHAMUYECKOTo ypaBHOBemnBaHus. CBOOOHBIE ocH BparieHus. CBs3u
u ux peakuuu. Kiaccubukauus cBsizedi: TOJOHOMHBIE U HETOJIOHOMHBIE, CTallMOHAPHBIE W
HECTAllMOHAPHbIE, YJEP/KUBAIOIINE U HEyAep)KUBaromue. Bo3MOXHBIE CKOPOCTH U BO3MOJKHBIE
nepemenieHus. Yucmo creneHeid cBoOoabl cuctembl. MmeanbHble CBA3U. [IpUHIMIT BO3MOXKHBIX



nepeMenieHuil. Y pasHenus Jlarpanxa 2-ro pona.

Memponozua, cepmugpukayua u cmanoapmusayus

Mertponoruueckoe odecrieueHue 1 KBaATUMETPUs Kak pazjienbl MeTposiorud. Guznyeckre BeIHUrHBI
U eauHubl ux u3MepeHus. Cuctembl eaumuun. CpencTBa M3MEpEHUH M UX METPOJOTHMYECKHE
XapaKTepUCTUKU. AJTOPUTMBI  00OpaOOTKM  OJHOKPATHBIX W  MHOTOKPATHBIX  H3MEpEHUIl.
[TorpemnocTy, WX BHUABI M CIOCOOBI HCKIOUEHUS. OCHOBHBIE MOJOXKEHHUS TOCYIAapPCTBEHHON
CUCTEMbl CTaHJAPTU3AlMU U NMPUHIMIBI €€ pedopmupoBaHus. Buabl craHAapTOB U MX MPaBOBBIE
ocobenHocTH. HopMaTHBHO-TEXHHUYECKHE TOKYMEHTHI B OOJIACTH OXpaHbl HPUPOABI M YIPABICHUS
KaueCTBOM OKpY’Kalolllel Cpepl, MPUPOAONONb30BaHUA U MpuponoolycrpoiictBa. [lonste o
HOJATBEPKIEHUH COOTBETCTBUS M cepTuukanuu. Ilpouemypa oOs3arenbHOM W 10OPOBOIBHOM
ceprudukanuu. [lonarue o6 axkpemuranuu. OcoOEHHOCTH cepTUPUKAIMK B OOJACTH OXPAHbBI
OpUPOABl M YHPABICHHUA KAayeCTBOM  OKPYXAroIled Cpeabl, MPHPOJONOJIB30BAaHUS U
PUPOI000YCTPOKCTBA.

Hugopmayuonnvie mexunonozuu

OcHOBBI paboTHI C OMEPAIMOHHON CUCTEMOW M O(QUCHBIMU MpUIIOKEHUAMHU. KpaTkue cBeleHus O
paboTe B COBPEMEHHBIX ONEpalMOHHbIX cucTeMaX. OCHOBBI pabOThI ¢ TEKCTOBBIMU ITPOLIECCOPAMH.
OcHOBBI pabOTBI C AMEKTPOHHBIMU Tabnumamu. TexHomorusi cOopa, oOpabOTKH, XpaHEHHS U
nepeaaun uHpopmanuu; Meronuka cozgaHus 0a3 JaHHBIX. VICTOUYHMKM JAHHBIX M UX THIIBL
Komnetotepusie ceru. Ilpuemsl 3ammutsel  uHpopmauuu. Ilporpammubie cpenctBa  Juid
UCIOJIb30BaHUsl KOMIbIOTepHOU rpaduku. OOydyeHue palboThl ¢ rpaduyecKMMU MPOrpaMMaMH.
O030p COBpEMEHHBIX S3BIKOB W CHUCTEM MPOrpaMMHPOBaHUsA. AJ(haBUT aITOPUTMUYECKOTO SI3BIKA.
Crpykrypa nporpammsbl, hopmatsl 3anucu. MmMeHa. OO0bekThl AaHHBIX. Onepanuu U BbIPAKEHHUS.
Berpoennbie matemarnueckue pyHkuuu. Metku u kommeHTtapuu. Oneparop npucBauBanusi. Beoj-
BBIBOJl JaHHBIX. YCIOBHbIE omepaTopsl. Oneparopsl nepefnaun ynpasieHus. OnepaTopHble
¢byuknun. [Huknael. Maccussbl. [Iporpammabie KOMIOHEHTHI. BO3MOXKHOCTH M METOIMKA JIMHEHHOTO,
JUHAMHUYECKOT0 U CTOXACTUYECKOr0 MPOrpaMMHUPOBAHMS.

Inekmpomexnuka, 31eKMPOHUKA U ABMOMAMU3AUUA

OCHOBHBIE 3JIEMEHTBI AIEKTPUUYECKUX LIENeN MOCTOSIHHOIO TOKA U UX XapaKTepUCTUKU. 3akoHbl OMa
u Kupxroda. IlpeoOpasoBanue nemnei ¢ MOCIEIOBATENbHBIM M HapayljelbHbIM COETUHEHUSIMU
BeTBel. [IpeoOpa3oBaHue TpeyrojbHUKAa B HKBUBAJEHTHYIO 3B€3/y M IpeoOpa3oBaHHME 3BE3/bI B
HKBUBAJIECHTHBI TpeyroibHUK. CuHycouJanbHble (FapMOHMYECKHE) CHUTHAbl MU HMX MHapaMeTphl.
3ajauM aHaiM3a YCTAaHOBMBILErOCsS CHHYCOMJIAIbHOTO pexkuma. lIpencraBieHne rapMOHHYECKUX
(GyHKLIMU Yepe3 SKCIOHEHThl OT MHHUMOTO apryMeHTta. JiekTpuueckoe moje. OOmue cBeAeHus:
onpeziefieHue, OCHOBHbIE OCOOCHHOCTHM UM  COOTHOIIEHHUs. ['paduueckoe uz00OpaxeHue
ANIeKTpUYecKoro noiisl. IloTeHnuan 3neKTpuuecKoro nojis U NoTeHuuanbHas 3Heprus. OJHOpoIHOE
AIIEKTpUYECKOE  Moje. OKBHUIOTEHIMATbHbIE MOBEPXHOCTH. IIpOBOAHMKH, JAUIIEKTPUKH,
NOJyNPOBOJHUKHA. OCHOBHBIE TOHATUS W BEJIWYUHBI, XapaKTEPU3YIOIIUE DJIEKTPOMATHETU3M H
MarHuTHble 1end. OCHOBHBIE XapaKTEPUCTUKU MAarHUTHBIX MaTepuanoB. MarnutHble nenu (MILI):
ornpenenenue, Ha3HadeHue 1 3akoHsl Oma u Kupxroda ninst ML DnekrpoMarHuTHbIE YCTpOCTBA U
AIIEKTPUYECKUE MAIIUHBL.  DJEKTPOMarHuTHblE YCTpoiicTBa. TpaHcopmartopsl. MaiuHsl
MOCTOSIHHOTO TOKA. ACHMHXPOHHBbIE MalMHbl. CUHXPOHHBIE MAIIWHBL. TEXHOJOTMYECKUI Mpolece
KaK 0OBEKT yNpaBJieHUs U MPUMEHEHUS JIEKTPOHHBIX YCTpOICTB. TUIOBOE 37€KTPOOOOPYAOBaHKE
TEXHOJOTMYECKUX JIMHUM M aBTOMAaTU3MPOBAHHBIX CHUCTEM YIPABIEHUS TEXHOJOTHYECKUMU
nporeccamu (ACYTII). IlomynmpoBogHUKOBBIE MPUOOPHI, KiIaccH(UKanus, CHUCTEMa YCIOBHBIX
0003HaueHM, OCHOBBI TEOPUU IOJYIIPOBOJHUKOB U CBOICTBA 3JEKTPOHHO-IBIPOYHOTO MEPEXo/a.
[TomympoBonuukoBeie auoanl (I1JI): ycTporicTBO, Kimaccudukanus W KpaTkKas XapaKTEPHCTHKA.



bunonsapusie u nonessle Tpansuctopsl (BT u IIT). YerpolictBo u npunuun aeiictBus. OCHOBHBIE
napamMeTpsl U XapakTepuCTUKH. CXeMbl BKIIOYEHUS U PEXUMBI pabOThl. DKBUBAJICHTHBIE CXEMBI.
[ToynnpoBOTHUKOBBIE MCTOYHUKM BTOpUYHOro anekrponutanus (MBOII); coctaB y31m0B
OCHOBHBIC IapaMeTpbl. TpPaH3UCTOPHbIE YCHUJIMTEIM: Ha3HaueHUe, KiacCu(UKalusi, OCHOBHbIE
napaMeTpsl U xapaktepuctuku. Kiaccel ycunenus. Boixognele kackaapl ycunutened (BK):
Ha3HauY€HUE M OCHOBHbIC MapaMeTpbl. Ycwintenu nocrostHHoro toka (YIIT) un ux pasHoBuaHocTu:
Ha3HauY€HUE ¥ OCHOBHBIE OCOOCHHOCTU. BU/IbI MMIYJIBCHBIX CUTHAJIOB, CIIOCOOBI UX MPEICTaBICHUS
U OCHOBHbIE MapaMmeTpbl. MMmynbcHble JIMHEHHbIE NENH: pa3JeNuTeNIbHble (IIEPEXOHbIE),
muddepeHIMpYIONIe, HWHTETPUPYIOUINE M 33JCPKUBAIONIME U HX CBOHCTBA. OrpaHUYUTEIH
ammuTyasl  umnynbcoB  (OA):  HazHauyeHUe, pa3HOBUJHOCTM M OCHOBHBIE IapaMeTphbl.
OnexrponHble kitoun Ha BT u IIT. HaznaueHne 1 OCHOBHbBIE IapaMeTpbl TPAaH3UCTOPHBIX KIIOYEH
(TK). OcHoBHble noruyeckue (GYHKIUU M JIOTHYECKHEe djaeMeHThl (JID). Buawl nmormueckumx
sneMeHTOB. [lepBUYHBIE M3MEpHUTENIbHBIE Mpeodpa3oBareny (IaTYNKH) SKOJIOTUYECKHX NPHOOPOB.
Ha3znauenue, kinaccuukanus 1 NPpUHLUIBI TOCTPOSHUS JaTYMKOB 1IyMa, BUOpaluu, COCTaBa ra3os,
JaBJleHMs, Temia M T.I. BropuuHble wu3MepurenbHble npeoOpa3zoBatenu. HasHaueHue,
Pa3HOBUAHOCTH M NPUHLUIIBI IOCTPOCHHSI aBTOMAaTUYECKMX MOCTOB M KOMIIEHCATOPOB. I 'eHeparopsl
curHanoB. Hasnauenue u pazHoBuaHocTu. [IpuHIUIBI OCTPOEHUS I'€HEPATOPOB FapMOHUYECKUX
kosiebanuil. IlpeoOpazoBarenu HanpsbkeHHs (TOka) B LU(POBOM KOJ: Ha3HA4YeHUE, OCHOBHBIE
napamMeTpsl U IPUHIUIEI TTOCTPOeHUs. MHTerpanbHpie aHaoro-un@poBbie Mpeodpa3oBaTenn U ux
0COOEHHOCTH.

Huocenepnan zpaguka

Metoas! nzobpakeHust. MeTo; OpTOroHAIBHOTO TpoenupoBanus (Metoq Momxka). Touka. [Ipsmast.
Cnenpl npsmoi. OmnpezneneHue HaTypajlbHOM BEIWYMHBI OTpPE3Ka INPSAMONW JMHUM MU YIJIOB €€
HAKJIOHA K TUIOCKOCTSAM mpoekiuid. [Tnockocts. CriocoObl 3amanus miockocTr. [Ipsimas u Touka B
iockocTd. Crenpl MIOCKOCTH. ['NTaBHBIE JIMHMU IJIOCKOCTH. B3aummHOe nepeceueHue NpsSMBIX H
rwiockocTei. [IpsiMble M MIIOCKOCTH, MEPHEHAUKYISIPHbIE MEXIy coOoi. I'paHHbIE MOBEPXHOCTH.
IlepeceyeHre MHOIOTpaHHUKOB INIOCKOCTBIO U IPSMON. B3auMHOe nepecedyeHre MHOTOIPaHHUKOB.
Cnoco6sl mpeoOpazoBanust mpoekiuit. [loBepxHocTu. Ompeaenurens W KapKac MOBEPXHOCTH.
3ajaHve W u300pakeHHe TMOBEpXHOCTH Ha »smiope. Ouepk mnoBepxHocTH. Kiaccuduxanms
MIOBEpPXHOCTEN. JIMHelWuaTele, HEJIMHENYaTble MOBEpXHOCTH. IloBepxHOCTH BpameHus. BUHTOBBIE
NOBEpPXHOCTU. Ilepecedenre MmIOCKOCTH U MPSAMOU ¢ IOBEPXHOCTBIO. B3anMHOe nepeceyeHune IByx
noBepxHocTed. [Ipoeknuu ¢ yucnoBeiMH oTMeTKamH. OOIMe CBEAEHHUS, MO3UIMOHHBIE 3a/ladyH.
Tonorpaguyeckas NOBEPXHOCTh B MPOEKUHUAX C YUCIOBBIMU OTMETKaMH. YCTPOMCTBO BBIEMOK U
Hachlned. O0mye CBEACHHS O CTPOUTENBHBIX YepTekax. TUIbl 3JaHUM U CTaAUK TPOESKTUPOBAHMSL.
Mapkyu OCHOBHBIX KOMIUIEKTOB pabounx dyeptexxeil. KpaTkue cBeneHuss 00 OCHOBHBIX
CTpouTeNnbHbIX MaTepuanax. Enunas MonyneHas Cucrema B ctpoutenbcTBe. CoctaB U oOruiue
npaBuia oopMIIeHHs CTPOUTENBHBIX yepTekeil. OcHoBHBIE TpeOoBanusa K ueprexam mo CIIJIC.
OcHoBHble Haanucu. Macmrabsl. Jlunuu. Hanecenue pa3mepoB, HaMEHOBaHUM, HAJAMUCEH U
BBIHOCOK. YCIOBHOE rpaduyeckoe 00O03HAaYeHHE MaTepuajioB. YCJIOBHbIE W  YIPOIIEHHBIE
n300paxeHus 1 0003HAYEHHS DJIEMEHTOB KOHCTPYKLMH 3/1aHUN U COOpPYKEHUH APXUTEKTYPHO -
CTpoUTeNbHbIe uepTexu 3aanus. [IpaBuia rpaguueckoro opopmiieHUs YepTexel miaHoB, (acanoB
1 pa3pe3oB 3aaHus. [loctpoenue paspesa no secTHUUYHON KieTke. [locTpoeHne yepTexa JIECTHULIBL.
[TocTpoeHne mpUMbIKaHUN JTIECTHUYHOTO Maplia K IionaakaM. ['eHepaabHble MIaHbl, pa30MBOYHbIHN
IUIaH ¥ IJIaH OJIaroycTpoicTBa TEppUTOpPHH. UepTeku Y3J0B METAITUYECKHX KOHCTPYKIIMM.
VYcnoBHble rpaduyeckre 0003HAUCHHs HJIEMEHTOB KOHCTPYKIMH M Meraimia. MapKUpOBOYHBIE
CXEMBbI, CXEMbI PACIIOJIOKEHUSI DJIEMEHTOB KOHCTPYKUMU. Tabmuipl (crenuukanus >JeMEHTOB
y31a). YepTexxu xene300€TOHHBIX KOHCTpyKIMH. OOmue cBeAeHus. YCIOBHbIE 0003HAUCHHS
AJIEMEHTOB KeJIe300€TOHHBIX KOHCTPYKIMHA. MapkupoBka. MoHTaxHbIE cxembl. Crerudukarus



apMarypsl.

T'uopomexnuueckue coopysicenus

3HaueHUe  TUJIPOTEXHUYECKUX  COOPY)KEHM B  BOIHOM  XxossiictBe.  Kiaccudukanus
TUAPOTEXHUYECKUX COOpYKeHUH. Kiacchl THAPOTEXHUUECKUX coopykeHui. Oco0eHHOCTH pabOThI
TUJIPOTEXHUYECKUX COOPYKEHMH, WX B3aUMOJCHCTBUE C OKPYKAIOIIEH MPUPOJHONA CpEIOi.
KommuiekcHble ruapoy3nbl. Ha3zHaueHWe W COCTaB KOMIUIEKCHBIX THAPOY3NoB. Kiaccudukanus
HArpy30K M BO3JEUCTBUU HA TUAPOTEXHHUYECKHE COOpYyxkeHHs. BonHoBble Harpysku. OuinbTpanus
BOJBI B 30HE THIPOTEXHHUYECKUX coopyxkeHuid. OCHOBBI Teopuu (uibTparuu. MeToasl pacdéra
bunbTpalu B OCHOBAHHSX M THUIPOTEXHUYECKUX COOPYKEHHSIX. BUABI MIOTHUHBI: TPYHTOBBIE,
OcTOHHBIC, IepeBsIHHBIC. BHUIbI OETOHHBIX TUIOTUH. Y CTOHYMBOCTh U MPOYHOCTH OCTOHHBIX TUIOTHH.
Buael rpyHTOBBIX MUIOTHH. DJIEMEHTHl KOHCTPYKLUHUH TPYHTOBBIX IMIOTHH. CriocoObl BO3BEIEHUS
TPYHTOBBIX TUIOTHH. [IpOTUBOGMIBTPAIIMOHHBIE JJIEMEHTHI TPYHTOBBIX IUIOTHH. JlpeHaxku u
oOpatnbie (uabTpbl. CompspKeHHE TPYHTOBBIX IUIOTUH C OCHOBAaHHUEM. YCTOWYUBOCTH OTKOCOB
TPYHTOBBIX TUIOTHH. BUabl BOIONIPOBOIAIIME COOPYKEHHS MPHU IUIOTHHAX: BOAOBO/IBI, BOJOCOPOCHI,
BOJIOBBIMYCKH, BOJOCIYCKH, BOJ03a00pbl. BomoBomel : JOTKH, KaHaibl, TPyOOHPOBOJBI..
Knaccudukanus kananos. bops6a ¢ pumsTpanueii Boabl u3 kananoB. OOIUIIOBKH KaHAIOB. Bus
COOPYKEHHH, MPUMEHsIEMBIX Ha KaHalaX. Bomo3abopsl : BUIbI, 0COOEHHOCTH KOHCTpYKUMiA. Pomib
BOJIOCOPOCOB B THApPOYy3Jax M Ha KaHanmax. Kiaccudukamus BomocOpocoB. beronnbie
BOJIOCOPOCHBIE IJIOTUHBI : O0INee YCTPOHCTBO, DIEMEHThl KOHCTPYKIMH, MPUHIHUIIBI
MPOSKTUPOBAHUS W THUAPABIMYECKOTO pacuéra. Pexxmmbl compspkeHuss ObeoB : MpEHMYIEeCTBa,
HEJOCTaTKHU, 00JIaCTh U yCIOBUS MX NpumMeHeHus. Kpernnenue pycna B HikHeM Obede. beperoseie
BOJIOCOPOCHL.  BBICTpOTOKM, Tepenanbl, BOAOCOPOCHBIE TalepeH, TYHHEIbHBIE BOJOCOPOCHI,
TpyOuaTbie BOJOCOpOCHI, cuoHHBIE BOJOCOpOCH.. COCTaB THAPOMEXAaHUYECKOTO 000PYIOBAHUS
TUAPOTEXHUYECKUX COOPYKEHUU. Buapl 1 mpUHIMIIBI pabOThl MOBEPXHOCTHBIX 3aTBOPOB. Buasl u
MPUHILIMIIBL PabOTHl TIIYOMHHBIX 3aTBOPOB. MeXaHU3MBI Ui MAaHEBPUPOBAHUS 3aTBOpaMu. Buisl
OCTOHHBIX TUIOTUH M MPUHIHUIBI UX paboThl. [IpoTHBOGUIBTPAIIMOHHBIE YCTPOMCTBA B CKAJTBHOM H
HECKaJbHOM OCHOBaHMHM OETOHHBIX IUIOTHH. YCTOWYMBOCTh OETOHHBIX IUIOTUH Ha CJIBHT.
KOMIIOHOBKM pEeYHBIX THUIPOY3JIOB KOMIUIEKCHOTO Ha3HaueHus. CrenuaabHble COOpPYKEHUS
TUAPOY3JIOB M DHEPreTUYECKHX OOBEKTOB: CYIOMPOMYCKHBIE, PHIOOMPOMYCKHBIE, PHIOO3AIIUTHEIE,
IIyro- W JIENOMPOITYCKHBIC, JIECOMpOIyCcKHbie. Bumbl manbix BomoémMoB. CriocoObl yCTpoiicTBa
npyaoB. Buabl KOHCTpYKUMH TpPYHTOBBIX IUIOTMH TpynoB. [IpuMeHeHHe TIeO0TEeKCTHIIBHBIX
MaTepHaJOB U reoMeMOpaH B KOHCTPYKIUSAX TPYHTOBBIX MOAMOPHBIX COOpYykeHHi. BomocOpocsl
npyaoB. TpyOuaTeie BogocOpoCHl, Tepenasl. [ pyHTOBbIE BOJOCITUBHBIE TUIOTUHBL JlepeBsHHBIE
MJIOTUHBL. bepero3amuTHbie 0/1€K/IbI IPYI0B.

Pezynuposanue cmoxa

3HayeHue, 3aJaud M BHUIBl peryidpoBaHus croka. Kiaccupukamus u  XapaKTepUCTUKU
BojoxpaHwmil. Ilorepu BOABI W3 BOJOXPAHWIWII M CIOCOOBI OOpHOBI C HUMH. 3auiieHHE
BojoxpaHwinil. Ce30HHOEe (TOJUYHOE) pEeryJupoBaHME CTOKa M €ro pacyerbl. MHOroserHee
peryianpoBaHue cToka. PerynmpoBaHue BbICOKOTO CTOKa. OCHOBBI AKCIUTyaTallMd BOJOXPAaHWIINII.
Bo3znelicTBrue BOIOXpaHWINIL HA OKPYXKAIOIIYIO IPUPOAHYIO CPELY.

Bo3oonoensaemvie ucmounuxu snepeuu

DHepropecypcbl. Buabl  ucrouyHukoB  sHepruu. HeBo3oOHOBIsieMble  (OpraHuyeckoe U
HEOPraHWYECKOEe TOIUIMBO, sIIEpHAs YHEPrys) UCTOUHUKHU dHepruu. Buasl Tormnusa. OCHOBBI Tel-
JIOPHEPTeTUKU. 3arachl HEBO3OOHOBISIEMBIX U BO30OHOBIISIEMBIX MCTOYHUKOB dHEpruu. CTpyKTypa
MHUPOBOTO YHEPTONOTPEOICHUS, TUHAMUKA pocTa ero pocra. [ToHsATHE 00 YHEPTreTHUECKON CUCTEME.
I'paduku smexTpudeckoil Harpy3kud. Buabl M 3amaud peryMpoBaHUsA. DHEProcOEpeKeHHE |



sKoJorusl. BnusHue no0b14u, MOArOTOBKH, TPAHCIIOPTUPOBKU U CKUTAHHSI OPraHMYECKOro TOILUINBA
Ha COCTOSIHME OKpysKarouled cpenbl. Jlons HeTpagULMOHHBIX M BO30OHOBIIIEMBIX HCTOYHUKOB
SHEPTUU B MHUPOBOM 3HepreTudeckoM Oanance. [IpenMyiiecTBa B MCHOIb30BAHUU HETPATUIIMOHHBIX
U BO30OHOBIIIEMBIX HCTOYHMKOB »Hepruu. CoylHeYHOe U3JIy4YeHue, ero InpeodOpa3oBaHHE B
atMocdepe. Pecypcbl conmHeyHOW sHepruM M HMX Treorpaduueckoe pacmpenenenue. ConHedHbIe
SHEepreTU4ecKue ycTaHOBKH : uX BHJbL. CoiHeuHoe TemocHadxeHne. CONMHEeYHbIe KOJUIEKTOPhI U
OPUHIUNBL WX JAedcTBUs. KOHLEHTpalus COJMHEYHOH »SHEPruM Kak Ccroco0 IOBBIIICHHUS
3¢ (EeKTUBHOCTH COJHEYHOM SHEProycTaHOBKH. IlapoTypOMHHBIE COJIHEUHBIE 3JIEKTPUYECKHE
craain (COC). Tepmosnekrpuueckue mnpeodpasoBarenu. ConaHEUHBIE (POTOIIEKTPUICCKHE
yctaHoBku. Dotosnekrpuueckue mpeodpazoBarenu. KIIJ[ ¢orosnemenToB. DKOHOMHYECKas
3 PEKTUHBOCTh COJHEYHBIX AJIEKTPOCTAHLMN. ODHEprusi BO3AYIIHOTO IOTOKA, MEXaHU3M e&
BO3HUKHOBEHUA. Pecypchl BeTpoBoi sHepruu. Mcropus MCHONB30BaHUSA 3repruu BeTpa. Pexum
BO3QyIIHOrO IMOTOKAa. CBs3b MOIIHOCTM M COINPOTHUBIIEHUS BETPOBOM HHEPrOYCTAHOBKH C
napameTrpamMu HaOerarouiero 1notoka. KOHCTpyKIMM BETpPOBBIX JBUIaTeliell ¢ TOPU3OHTAIbHOU U
BEPTUKAIBHON OCAMH. lcronb3oBaHWE BETPOBOM 3HEPrMU Ul INPUBOJA HACOCHBIX CTaHIUMH,
ONPECHEHUs] MUHEPAJIM30BaHHBIX BOJA, Menuopauuu 3emenb. Pabora BOC nHa sHeprocucremy,
B3aMMOJICHCTBHE C JPYITMMH HCTOYHHUKAMHU DJIEKTPOCHAOKEHUS. DKOHOMHUYecKas 3(QeKTuBHOCTD
BETPOBBIX JJeKTpocTaHuil. CTpoeHHE 3€MJIM U H3MEHEHHE TeMIEepaTypbl B 3€MHOH KOpE.
Knaccugukamuss reoTepMalbHBIX paiiOHOB. 3amac HSHEPrud B 3€MHOW KOpe M MeToAbl &
UCMONb30BaHus. ['eoTepMalibHble 3JIEKTPOCTAHLMU - MPUHLUUIBI paboTel. Mcmonb3oBanue
reoTepMajibHOM dHepruu As o00rpeBa U MOIY4YEHUs 3JIEKTpUYecKoi sHepruu. OAHOKOHTYpHbBIE U
nByxkoHTypHbIe ['e0TOC. I'eoTepmanbHoe TennocHabxkenue. Buapl Onoroniusa (apeBecuHa, Topd,
OypwIii yroib, OWOras, MOJIEBbIE KYJIbTYPHl, OBITOBBIE OTXOJbI). YCTAHOBKH JUISI COKUTAHHS
O6uotoruiBa. buorazoBass ycTaHOBKa, €€ MCIIOJIb30BaHHE B JHEPreTHKE M JUIsl MPOU3BOJCTBA
ynoOpeHuil. DHeprocOepexeHre U BTOPUYHOE 3Hepropecypchl. CHCTEMBl aKKyMYJIHPOBAHMUS
SHEpruu. TepMOAMHAMHUYECKHE OCHOBBI HMCIIOJIB30BAaHUS TEIUIOBOM HDHEPrMM OKeaHa. TeruioBas
CXeMa C U/ieaJbHbIMU U peaJbHbIMU TEII00OMeHHUKaMu. Pacuér TeriooOMeHHUKOB. buosacopenue
U MeToAbl OOophObl C HHUM. MOIIHOCT HAcOCOB, IpOKayMBalOIUMX BoAay. Pabouee Teno
napoTypOMHHON yCTaHOBKH. TexHudeckue mpobieMbl. BoaHble U THAPOIHEPrETUUECKUE PECYPCHI
P®, wux reorpadpuueckoit pacnpenenreHue. Bunuel ruapaBianueckoil  sHepruu. CremneHb
MCIIOJIb30BAaHHOCTh BOJHOM 3Hepruu. TpaJullMOHHBbIE M HETPAJUIIOHHBIE CXEMbI HCIIOJIb30BAHUS
DHEPrUM BOJHBIX IMOTOKOB. HeTpaauIMOHHBIE HMCTOYHHMKM THAPABIMYECKON SHEPTUHU. ODHEPIUs
BOJAHBIX MOTOKOB. E€ momHocTh. IlprunHbl 00pa3oBaHusl BOJH, UX OCHOBHBIE MapaMeTphbl BOJIH.
JlocToMHCTBAa M HEAOCTATKU BOJIHOBOM HHepruu. KnHnemaruka u auHaMuka BosHbL. [IoTok sHeprum,
nepeHocumon BoigHamu. CriocoObl U3BJIeueHUs: dHEpruu BoiH. CrocoObl UCIIOIb30BAHUS SHEPTHU
BOJHBIX IIOTOKOB. ['MapaBinyeckue MamnHbl. BopasgHble MeNbHMIBI : BHUABIL, HCTOPHUS
ucnoip3oBanus. ['naporypounsl, ux Buabl. Cxema npeoOpa3oBaHMs TMIPABINYECKOW 3HEPTUU B
aNeKTpuueckyto.  ['mapoarperatsl.  PaGora  rujposneKkTpocTaHUMi B HHEProcHcTeMe.
I'mppoakkymynupyromue — craHnu.  lIpenmmyimectBa  TMAPOIHEPIETHKH.  DKOHOMHYECKAs
3P PEKTUHBOCTh THAPOVIEKTpOCTaHIMH. CxemMa Majiol THIPOAJIEKTPOCTAaHIMM U €€ OCHOBHBIE
aneMeHThl. [Ipu4MHBI BO3HUKHOBEHHUS MPWIMBOB. JIyHHBIE M COJHEUHble NpuiIuBbL. OOIMe
XapaKTEpUCTUKU SHEPTUU IPWIMBHOM BOJIHBL. I3MEHEHHE BBICOTHI MOABbEMA NPUIMBHON BOJHBI B
npuboexHoil 30He. [IpUIuBHBIE 3JEKTPOCTAHIUM : CXEMbI Pa0OThHI, TPEUMYILECTBA, HEAOCTATKU U
NEPCIIEKTUBBI UCIIOJIB30BAaHUSA. DHEPIETHUECKH.



