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1. OBIIME ITOJIOXKEHUA

OcHoBHasi oOpa3oBarenbHas MporpamMma BbICHIero mpodeccruoHanbHoro obpaszoBanus (OOIL
BIIO) obecnieunBaeT HOPMATUBHO-METOIMUECKYIO 0a3y OCBOCHHS 00YYAIOIUMHUCS OOIIEKYIbTYPHBIX
U IpOo(eCcCHOHANTBHBIX KOMIIETEHIIHI B cOO0TBeTcTBUU ¢ TpeboBanusiMu ®I'OC BIIO no HanpaBieHHo
noarotoBku 231300 — «IIpuknamgnas MmaTeMaTrkay, KBanudukanus (CTEIeHb) BBITYCKHUKA Oakajasp,
a TaK)Ke C y4eTOM MOTPEOHOCTEH PErHOHAIILHOTO PHIHKA TPY/a U MEPCIEKTHB €T0 Pa3BUTHS.

OOII BIIO pernameHTHPYET LM, 0KUTAEMbIE PE3YJIbTAThI, COJAEPKAHUE, YCIOBUS U TEXHOJIO0-
UM pealn3aluy 00pa3oBaTENbHOTO IPOIEcca, OIEHKY KadecTBa IOJTOTOBKH BBITYCKHHKA I10
HANPAaBJIECHUIO U MPOQUII0 MOATOTOBKM M BKJIIOYAET B ceOs: y4eOHbIN miiaH, pabodne mporpammbl
y4eOHBIX KypCOB, MIPEIMETOB, TUCIUILINH (MOAYJICH) U Ipyrrue MaTepuasbl, 00ECIeUnBaOIINE Kade-
CTBO MOJATOTOBKH O0yYarolIuXcsl, a TaK)Ke MporpaMMbl y4eOHON U MPOU3BOJICTBEHHONW NMPAKTHKH, Ka-
JeHJApHBIA y4eOHBIN rpadk U METOIUYECKUE MaTepualibl, 00ECIIEYNBAIOIINE PEATU3AIUI0 COOTBET-
CTBYIOILIEH 00pa30BaTeNbHOI TEXHOIOTUH.

Muccus OOII BIIO coctouT B ¢puKcanuu KOMIUIEKCHON pa3BEpHYTOM COLIMAIBbHOW HOPMBI BY-
30BCKOT'O YPOBHS [0 OTHOIIEHHIO KO BCEM OCHOBHBIM COJEpP>KATEIbHBIM M OPraHU3allMOHHBIM Iapa-
metpam BIIO GakanaBpoB B mpeaMeTHON 00iacTH 1o HanpasieHuto [Ipukiagnas MexaHuKa.

OcHoBHas 11eJIb MOATOTOBKH I10 MPOTPaMMe COCTOUT B MPAKTUUECKOW peain3anuu TpeOoBaHU
®I'OC BIIO no wanpasiennto [Ipukiragaas MaTemMaTnka Kak GeaepaibHON COIMATLHOW HOPMBI B 00-
pa3oBaTeNbHOM W HAay4YHOM JEeATENIbHOCTH BYy3a, C Y4Y4e€TOM OCOOCHHOCTEH €ro Hay4dHO-
00pa3oBaTeNbHON MIKOJIBI M aKTyaJIbHBIX MOTPEOHOCTEH PErHOHANBHOM chepbl TpyAa.

3aauu MOATrOTOBKH 10 IPOTrpamMmme:
pa3paboTka y4eOHOro Iana, rpaduka U COAep KaTeIbHOW YacTH y4eOHOTo mpoiecca, 00ecreunBaro-
IIMX YCJIOBUS JUISl Pa3BUTHUS Y CTYJEHTOB JINYHOCTHBIX Kaue€CTB Ha OCHOBE OOIIEKYJIbTYpPHBIX (YHU-
BEpCAJIbHBIX, OOIIEHAYYHBIX, COLIMATLHO-TUYHOCTHBIX, HHCTPYMEHTAIbHBIX U Jp.) U MPOPECCHOHATb-
HBIX KOMIleTeHII B cooTBeTcTBHHM ¢ TpeOoBanusmu PI'OC BIIO mo HampaBieHHIO MOATOTOBKH
«[IpuknagHas MaTeMaTHKay,

CO3/1aHHE CHUCTEMBl TEKYILEro, MPOMEXYTOUYHOTO UM HUTOTOBOTO KOHTPOJII 3HAHMM KaK OCHOBBI JUIS
O0BEKTUBHOMN OLIEHKH (PAKTUYECKOTO YPOBHS CHOPMHPOBAHHOCTH 00S3aTENBHBIX PEe3yabTaTOB 00pa-
30BaHUA U KOMIIETEHIIUN y CTY/IEHTOB Ha BCEX 3Tarax UX o0y4eHus B BY3E;

Tpebosanus k abumypuenmy

AOUTYPHUEHT JI0OJDKEH UMETh JOKYMEHT rOCy/IapCTBEHHOT0 00pasia o cpeHeM (ToJIHOM) o01eM
00pa30BaHUM WIN CpelHeM NpodeccuoHaIbHOM o0pa3oBaHuU. [ yyacTus B KOHKYPCHOM OTOOpe
JUIsl TIOCTYTIJIEHUS! Ha HampasiieHue [IpukianHas mareMaTuka aOUTYpUEHT HPEIbSBISIET JOKYMEHTBI
YCTAHOBJICHHOTO 00pasia o ciade EAuHOro rocynapcTBEHHOIO 3K3aMeHa [0 MaTeMaTuke, GU3uKe U
PYCCKOMY SI3BIKY.

2. XAPAKTEPUCTHUKA TPO®ECCUOHAJIBHOM JESATEJIBHOCTH
O0axajgaBpa no HanpasJieHuio [IpukiaaaHas MmaTemaTuka

2.1 Obaacmb npogheccuonanvbHou 0esmenbHOCMU.:
® MpUMEHEHHE COBPEMEHHOTO MMPOTrPAMMHOTO 00eCIeYeHUsI, IPUMEHEHHE U HCCIIeI0BaHNE
MaTEeMaTHYECKUX METOJOB M MOJeNieli OOBEKTOB, CHCTEM, MPOIECCOB W TEXHOJOTHH,
MpeHa3HAYSHHBIX JJIs POBEICHUS PACUETOB, aHAIHN3a U MOATOTOBKH PEIICHHU BO BCEX
chepax MPOM3BOJCTBEHHOMN, XO3SIMCTBEHHON, YKOHOMUYECKOM, COIMATIBLHOM, yIpaBIICH-
YeCKOM JesITeIbHOCTH, B HAyKe, TEXHUKE, METUIINHE, 00pa30BaHUU.
2.2 Obvexkmul npoghecCUoOHANbHOU 0esiMebHOCIU.!
e MaTeMaTHU4ecKHe MOJENH, METOJbl U HayKOEMKOe IporpaMMHOe obecriedeHue, mpeaHa-
3HAUEHHOE /IS MPOBEACHUS aHAIN3a U BBIPAOOTKU PENICHUN B KOHKPETHBIX MPEAMET-
HBIX 00J1aCTX.
2.3 Buowsi npogheccuonanvHo 0esimenbHoCmu.
® POU3BOJCTBEHHO-TEXHOJOTHYECKas,



¢ OpraHUu3allMOHHO-YIPAaBJICHYCCKAs,
® HAYYHO-HCCJICA0OBATCIIbCKaAsil.

2.4. 3a0ayu npogeccuonanbroll 0esimenrbHOCmu.:
NPOU3B0OCHIBEHHO-MEXHOTIO0ZUYECKAA OeAMENbHOCHb:

cOOp M aHaNM3 UCXOMHBIX JaHHBIX; MMOJTOTOBKA MCXOIHBIX JAaHHBIX Ul BBIOOpa U 0OOCHOBa-
HUSI HAYYHO-TEXHUYECKUX M OPraHU3aIMOHHBIX PEUICHUH Ha OCHOBE SKOHOMHUYECKOTO aHAJIH-
3a;

NPOBE/ICHUE SKCIIEPHUMEHTOB I10 33/JIaHHOW METOIMKE, COCTABIICHHE OIHMCAHUS IPOBOIMMBIX
UCCIICIOBAaHHI U aHAJIU3 PE3yJIbTATOB,

COCTaBJIEHUE OTYETA 110 BHIMOJIHEHHOMY 33[JaHHIO, YIaCTHE BO BHEJIPCHUN PE3YyIbTaTOB HCCIIE-
JIOBaHUH U pa3paboToK;

pa3paboTKa W pacyeT BapUAHTOB PEUICHHUs MPOOJIEMbI, aHAJIN3 ITHX BaPHAHTOB; pacueT KO-
HOMUYECKOH 3P (HEKTUBHOCTH;

OP2AHU3AUUOHHO-YRDPABIEHYUECKAA 0CAMENbHOCHIb:

COCTaBJICHUEC TEXHUYECCKOW JOKYMEHTAIIMH, a TAKXKE YCTAaHOBIICHHOW OTYETHOCTH IO YTBEp-
XKJIEHHBIM (popMam;

opranu3zaisi 0e30MacHbIX YCIOBUH TPYAA;

opranu3zais paboThl KOJUICKTUBA, IPUHITHE YIPABICHYCCKUX PEIICHU;
HAYYHO-HMCCIICIOBATEIbCKAS JCSITEIBHOCTD:

cOop u 00paboTKa CTATUCTHYECKUX MATEPHAJIOB, HEOOXOIUMBIX ISl PACUETOB U KOHKPETHBIX
NPaKTUYCCKUX BBIBOJIOB;

MaTeMaTHYECKOE MOJICITMPOBAHUE TPOIECCOB U OOBEKTOB Ha 0a3e CTaHAAPTHHIX MAKETOB aB-
TOMAaTHU3UPOBAHHOTO MIPOCKTUPOBAHUS U UCCIICTOBAHMIA;

aHaJIU3 ¥ BBIPA0OTKA PEIICHUH B KOHKPETHBIX MPEJMETHBIX 00J1acTsX;

OTJaJIKa HAYKOEMKOT'O TIPOTPaMMHOTO 00ECTICUSHHS,

U3ydeHHe HayYHO-TEXHHYECKOH MH(OpPMAINH, OTEUECTBEHHOTO U 3apyO0eKHOTO OIBITA TIO Te-
MaTHKe UCCIICIOBaHUS;

MOJrOTOBKA JAHHBIX JJIsl COCTABJIEHUs 0030pOB, OTUETOB U HAYYHBIX IMyOIHKALIMHA.

BLIHYCKHI/IK IO HAITpaBJICHHUIO ITOATOTOBKU «HpI/IKJ'IaI[HaH MaTeéMaTuka» C KBaJ'IPI(pHKaI.IPIefI (CTC—

MEHbI0) «OaKagaBp» MOJDKEH 00J1aaTh CISAYIOMUMHA KOMIIETCHITUSIMU:

a) o0mexkyabTypHbiMu (OK):

BIIAJIETh KYJbTYPOU MBINIIEHUS, CIOCOOEH K 00OOIIEHUI0, aHaU3y, BOCIIPUATUIO UHPOpMa-
II1H, TOCTAaHOBKE I1€JTH ¥ BBIOOPY myTei e€ noctmwkenus (OK-1);

YMETh JIOTMYECKH BEpPHO, apryMEHTHPOBAHO M SICHO CTPOUTHh YCTHYIO M NHCBMEHHYIO peyb
(OK-2);

TOTOBHOCTBIO YBaXXHUTEJIBHO U OEPEXKHO OTHOCUTHCS K UCTOPUUECKOMY HACIEIUIO U KYJIbTYp-
HBIM TPAJAULUAM, TOJIEPAHTHO BOCIPUHUMATh COLMAIBHBIE UM KYJIbTYPHBIE Pa3JIn4Ms; MOHH-
MaTh ABMXKYIINE CUJIbI U 3aKOHOMEPHOCTH UCTOPUUYECKOTO IpOIecca, PO HACKIINS U HEHACH-
J¥sI B UCTOPHH, MECTO YEJIOBEKA B MICTOPUYECKOM IpoIecce, MOTUTHYECKONW OpraHu3anuu o0-
miectBa (OK-3);

CIIOCOOHOCTBIO TMOHUMAaTh U AHAIU3UPOBATh MHUPOBO33PEHUECKHE, COLMAIBHO M JIMYHOCTHO
3HaunMble puocodpckue npodiemsr (OK-4);

BJIQJIEET OJIHUM W3 MHOCTPAHHBIX S3bIKOB Ha ypOBHE OBITOBOTrO OOLIEHMS, a TaKKe CIOCOOEH
HEePEBOAUTH MPOPECCHOHATBHBIC TEKCThI ¢ HHOCTPAaHHOTO si3bika (OK-5);

TOTOBHOCTBIO K KOOTIEpaIny ¢ Kojuleramu, padore B kosuiekTuse (OK-6);

CHOCOOHOCTHIO HAaXOAUTh OPraHU3ALMOHHO-YIIPABIEHYECKUE PELICHHs] B HECTaHIAPTHBIX CH-
TyallsX ¥ TOTOB HECTHU 3a HUX O0TBeTCTBeHHOCTH (OK-7);

YMETh UCIIOJIb30BaTh HOPMATHUBHBIC MMPABOBBIE TOKYMEHTHI B cBoci aestenbHocTH (OK-8);
CTPEMIIEHHEM K CaMOPa3BUTHIO, MTOBBIIIEHUIO CBOCH KBanupukauu u macrepcrsa (OK-9);
OCO3HaTh COIMAIBHYIO 3HAYMMOCTh CBOEH Oymymiel mpodeccuu, 001anarh BHICOKOH MOTHBA-
el K BBIMOIHEHHUIO TipodeccnonanbHoi aestenproctd (OK- 10);
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HCIIOJIb30BAaTh OCHOBHBIC MOJIOKCHHUSI M METOJbI COLUATBHBIX, TYMAHUTAPHBIX U 3KOHOMHYE-
CKHX HayK IIPH PEIICHUHU COLUAIbHBIX U MPO(ecCHOHAIbHBIX 3a1a4,

CIIOCOOHOCTBIO aHAIM3UPOBATH COLMAIBLHO-3HAYMMBbIEe TIpoOiemMsbl 1 npouecchl (OK-11);
UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMCLUUIUIMH B TPOPECCHOHATBHOM Je-
ATEIHHOCTH, MPUMEHSATh METOABl MAaTEeMAaTUYECKOTO aHAIN3a U MOJCIUPOBAHUS, TCOPETHUC-
CKOT0 U 3KCIIepUMEHTaNbHOro ncciepoBanus (OK-12);

CHOCOOHOCTBIO MMOHUMATh CYIIIHOCTh U 3HaYCHHE WH(OPMAIMK B Pa3BUTHH COBPEMEHHOTO WH-
(dopManoOHHOTO 00IECTBa, CO3HABATh OMACHOCTU U YIPO3bl, BOZHUKAIOIINE B 3TOM IpOIECCE,
coOnroaaTh OCHOBHBIE TpeOoBaHMS HH(POPMAIIMOHHON 0€30MacCHOCTH, B TOM YHCIIE 3alllUThI
rocynapctBenHoi Taitnbl (OK-13);

CIOCOOHOCTBIO O(DOPMIISATH, MIPEJICTABIATh U TOKJIAbIBATh PE3YIbTAaThl BHINOJTHEHHONW paOOThI
(OK-14);

yYMETh CO3/IaBaTh U PEAAKTHPOBATH TEKCTHI MpodeccroHanbHoro HazHaueHus (OK-15);
CIIOCOOHOCTBIO WCIIOIB30BATh JJIs PEHICHHS] KOMMYHHKATHBHBIX 33/1a4 COBPEMEHHBIC TCXHU-
JyecKue cpejacTBa U uHpopmannonusie Texnoaoruu (OK-16);

BJIAJIETh CPEJICTBAMH CAMOCTOATEIBHOTO, METOAMYECKH PABUIBHOTO HCIIOJIB30BAHUS METOIOB
(U3NIECKOTO BOCIUTAHUS U YKPEIUICHUS 37I0POBbs, TOTOBHOCTHIO K JIOCTHKCHHUIO JTOJHDKHOTO
ypOBHS (PU3UUYECKOM MMOATOTOBICHHOCTH ISl 0OeCIIeYeH sl TOJHOIICHHON COIMANIbHON U TPO-
deccuonanbHoit nesrensHocT  (OK-17).

0) npodeccuonanbubivu (IK):

8 0OuenpopeccuoHanbHOU OessmenbHOCMIU:

TOTOBHOCTBIO K camocTosTenbHoi padore (ITK-1);

CIIOCOOHOCTBIO UCIIOJIB30BAaTh COBPEMEHHBIE MTPUKIIAIHBIE IPOrPaMMHbBIE CPEJICTBA U OCBAUBATh
COBpEeMEHHbIE TeXHOIorHH TporpammupoBanus (ITK-2);

8 NPOU3B0OCMBEHHO-MEXHONOSUYECKOU 0eameNbHOCMIUL:

CIOCOOHOCTBIO HCIIONIB30BATh CTaHIAPTHBIC TAKETHl MPHKIAIHBIE MPOrpamMM Uil PEHICHUs
NpakTUYEeCKHX 3a1a4 Ha DBM, oTiia)kuBaTh TECTUPOBATh NMPHUKIATHOE TPOTrpaMMHOE oOecrie-
yenue (I1K-3);

CIOCOOHOCTBIO U TOTOB HACTPaWBaTh, TECTUPOBATh M OCYIIECTBIISB MPOBEPKY BBIYHCIHTEIb-
HOM TEXHUKH U mporpaMMHbIX cpeacts (ITK-4);

CIOCOOHOCTBIO ¥ TOTOBHOCTBIO IEMOHCTPUPOBATH 3HAHUSI COBPEMEHHBIE SI3BIKOB TIPOTPAMMH-
pOBaHMS, ONIEPANMOHHBIX CUCTEM, OUCHBIX IpUIoKeHUi MHTepHeTa, Ccrmoco0oB M Mexa-
HU3MOB YIPAaBIEHHs JaHHBIMM, NPUHIMIO] OpraHu3aluu, cOCTaBa U cXeMbl pabOTHI onepa-
nroHHbIX cucteM (I1K-5).

8 OP2AHU3AYUOHHO-YNPABILEHUECKOU 0esmelbHOCMIL:

CIOCOOHOCTBIO M TOTOBHOCTBIO peliaTh MpooieMbl, Opath Ha cel; oTBeTcTBeHHOCTH (I[TK-6);
CIOCOOHOCTBIO TIPOBOJUTH OPTaHH3AIMOHHO-YIIPABICHYECKHE Pacu€Thl OCYIIECTBISITH Opra-
HU3AIUIO U TEXHUYECKOoe ocHaleHue pabounx mect (ITK-7):

CIOCOOHOCTBIO OPraHU30BaTh paboOTy MalbIxX Tpynn ucnoaHutesnei (I1K-8);

CIOCOOHOCTBIO OTIPENENATh YKOHOMHUECKYIO 11eJeco00pa3Hoe” MPUHUMAEMBIX TEXHUUECKUX U
opranu3aimonHsix pemenuit (ITK-9);

BJIAJIETh OCHOBHBIMH METOJAaMH 3aIUTHl MPOU3BOICTBEHHOTO MEepPCOHal! M HACEJICHHUS OT BO3-
MOYKHBIX ITOCIIEICTBUI aBapwii, kKatacTpod, cruxuiinel) 0eactauii (ITK- 10);

8 HAYYHO-UCCIe008AMENbCKOU OesAMENbHOCIIU:

3HATh OCHOBHBIC ITOJIOXKCHHSI, 3aKOHBI H METOBI €CTECTBCHHBIX HAyK; CIOCOOHOCTBIO BBISBHTH
€CTECTBEHHOHAYYHYIO CYIIHOCTb MpOoOJIeM, BO3ZHHKAIOIIUX B XO/€ MpOo(peCcCHOHATbHOU Jes-
TEJNBHOCTH, TOTOBHOCTHIO MCIIOIB30BATh JIJISl UX PEIICHHUS COOTBETCTBYIOIINI €CTECTBEHHOHA-
yunbiii anmapar (ITK-11);

TOTOBHOCTBIO MTPUMEHATh MaTeMAaTUYECKUH ammapar AJis pelieHus MOCTaBIeHHBIX 3a/1ay, CIIo-
COOHOCTBIO MPUMEHHUTH COOTBETCTBYIOILYIO MPOIECCY MAaTEMAaTUYECKYI0 MOJEINb U MPOBEPUTH
ee agekBaTHOCTh ([1K-12);



® TOTOBHOCTBIO PHUMEHSTH 3HAHUS M HaBBIKY yripaBieHus nHdopmanueit (ITK-13);
e CrIOCOOHOCTBIO CAMOCTOSTENBHO U3ydaTh HOBBIC pa3zeisl (yHaaMeHTanbHbIX Hayk ([TK-14).

3. COAEP)KAHME U CTPYKTYPA ITPOI'PAMMBI

OcHoBHas oOpa3oBaTenbHas MporpamMMbl OakanaBpuaTa HampaBiieHHs noarotoku 231300
«[IpuxnagHas MmaTeMaTHKay, IPEAYCMAaTPUBAIOT U3YUYEHHUE CIEYIOLIMX YUYEOHBIX [IUKIIOB:
— TyMaHHUTapHbBIA, COLMATBHBIN U SKOHOMHYECKUN LIUKJT;

MaTeMaTUYECKUN, ECTECTBEHHOHAYYHBIN U OOIIETEXHUYECKUN LIUKIT;
npodecCuoHaIbHBIN LUK,
U pa3JenoB:
—  (usuyeckas KyJabTypa,
—  ydeOHas ¥ IPOM3BOJCTBEHHAs IPAKTUKU M/UIIM HayYHO-UCCIIE10BaTeIbCKas paboTa,
—  UTOroBas rocyAapCTBEHHAas aTTECTaLUs.

Kaxxnpiii yaeOHBIN 1TUKIT UMeeT 0a30BYIO (00s3aTENIbHYIO) YacTh U BapUaTUBHYIO (IPODUIIE-
HYIO) 4acTb, a TAKXKE JIa€T BO3MOXXHOCTh PACUIMPEHMs U YIIIyOJeHMs 3HAHWM, YMEHUH M HaBBIKOB,
OTIpeNeNIIEMBIX CO/ICPKaHUEeM AUCLUUIUIMH B MOJIyJel 0a30BOi 4acTH, MO3BOJISIET OOYUYAIOIMMCS T10-
JY4YUTh YriayOJIeHHbIE 3HAHUS W HABBIKM JJIS yCHEUIHON NpogecCHOHAIBHON NESTeNbHOCTH U (WUJIH)
IPOIOJDKEHHS TPOPECCHOHATHFHOTO 00pa30BaHMs B MarucTparype.

ba3oBas yacTe nukna «I'yMaHUTapHbIN, COLMAIBHBIA U YKOHOMUYECKUIN LUK IPELyCMaTpHU-
BACT M3YYEHHUE CIEAYIOMUX 00s3aTenbHbIX qucuuiuind: «Mcropusy», «@unocodus», «MHOCTpaHHBIN
A3BIKY.
basoBast yacTe npodeccuoHanbHOIO LKKIIA IPEAYyCMaTpUBaET U3YUEHHUE TUCLHUIUIMHBI «be30nacHoCTh
KU3HEJECATEIIBHOCTH.



MHHUCTEPCTBO OBPA30BAHMSA U HAYKU POCCUMCKOU ®EIEPAIIMU

®DenepanbHOE rOCyIapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHUE BBICIIETO MTPO(eCCHOHATBHOTO 00pa30BaHuUs
«MocCKOBCKHI TOCYIaPCTBEHHbIN CTPOUTEIbHBIN YHUBEPCUTET

YYEBHBIN IJIAH
noozomoexu oaxanaspa no nanpaenenuto 231300.62 Ilpuxknaonas mamemamuxa
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b.1. | I'ymanuTapHblii, cONMANbLHBIH H SKOHOMUYECKU I UK. 1080 11 5 6 6 4 30
16 Baszosas wacmo 540 8 2 3 4 15
16.1 | Ucropus 108 3 3
26.2 | ®unocodus 108 4 3
36.3 | MuocTpaHHbIi 36K 1 216 5 2 6
46.4 | DxoHOMUKA 108 3 3
1os Bapuamuenas uacmso 540 3 3 3 6 15
Ocnognas yacmo 432 3 3 3 3 12
1B.1 [IpaBoBenenne. OCHOBHI 3aKOHOATEIHCTBA B CTPOUTEIBCTBE. 108 3 3
1.2 | TlcuxoJOrUs COMMAIBLHOTO B3aUMOAENHCTBUS 108 3 3
1B.3 | MiHOCTpaHHBIH S3bIK 2 108 3 3
18.4 | Coumosnorus 108 3 3
1os Hucyunnunet no v160py cmyoenma 108 3 3
B.2. i it 5
MaTuemaanecKnn, eCTeCTBEHHOHAYYHbIN U 001IeTeXHIY e 3996 16 21 20 15 19 16 3 6 111
CKHH UK
20 Baszoeasn uacmp 2232 13 15 12 4 8 9 3 0 62
26.1 Maremaruueckuii aHaIu3 576 5 7 4 16
26.2 | Jluneiinas anrebpa U aHATUTHYECKAS TEOMETPHUS] 360 5 5 10




26.3 | Teopus GYHKUMI KOMILIEKCHOTO IEPEMEHHOTO 144 4 4
26.4 | Teopus rpadoB U MaTeEMaTHUECKAs JIOTUKA 108 4 3
26.5 | HccenenoBanue onepanuii 108 4 3
26.6 | MuddepeHipanbHble ypaBHEHHS 144 4 4
26.7 | Teopust BepOATHOCTEH, MaTeMaTHUECKasi CTATHCTHKA U TEOPHSI 288 5 3 8
CIy4alHbIX IPOLIECCOB
26.8 | YpaBHeHMs MaTEMaTHYECKON (PUBHKH 144 4 4
26.9 MeToapl ONTUMHU3ALUN 144 4 4
26.10 | ®usuka 216 3 3 6
26 Bapuamuenan uacmo 1764 3 6 8 11 11 7 6 49
OcnosHas yacme 1224 3 6 5 11 7 4 0 34
2B.1 | ANTOPUTMBI IUCKPETHOM MaTEMaTHKH 252 3 4 7
2B.2 OYHKITMOHAIBHBIA aHAJIH3 252 4 3 7
2B.3 | VHTENEKTyaIbHBIC CHCTEMBI 144 4 4
2B.4 | TeopeTHueckas MEXaHHKa 180 3 3 5
2B.5 | Mexanuka neh)opMEPYeMOro TBEPAOTO Tea 396 3 5 4 11
MexaHuKa MaTepHaoB 198 3 3 6
Teopwus ynpyroctu 198 2 4 6
206 | Jucyuniumnvl no 6s160py cmyoenma 540 3 0 4 3 6 15
B.3 IIpodeccnonanbHbIi UK 2628 3 4 0 9 11 12 21 18 73
30 Basosasn uacmo 1080 3 4 0 5 8 3 8 2 30
36.1 Be3omnacHOCTE KU3HEAEATETLHOCTH 72 2 2
30.2 MareMaTHaeckoe MOJCITUPOBAHNE 144 5 4
36.3 | YncieHHBIE METOIBI 144 5 4
36.4 | Teopus ympaBiicHUs 108 4 3
36.5 OrnepaloHHbIe CUCTEMBI U ceTd DBM 108 3 3
36.6 | Ba3bl JaHHBIX 108 3 3
36.7 | IIporpamMMmHEIe U anmapaTHbIE CPEICTBA HHPOPMATHKH 108 3 3
30.8 | IlporpammupoBanue 1t IBM 144 4 4
36.9 | KommbrorepHas rpaduka 144 4 4
36 Bapuamusnas wacmso 1548 4 3 9 13 16 43
OcHognas wacmo 864 4 3 5 4 6 24
38.1 | IpukiagHoe mporpaMMHoOe 0GecIeueHIe 144 4 4
3.2 | OGBEKTHO-OPUEHTHPOBAHHOE [IPOrPAMMHPOBAHHE 108 4 3
38.3 | Oprauusaius v [IAHUPOBAHKE MIPOU3BOJICTBA 108 3 3
3.4 | MarepuanaoBeacHie 108 4 3




3B.5 | CrpoutenbHBIC KOHCTPYKIIUH 108 3 3
3B.6 | CTpouTenbHAs MCXaHHKa 288 3 5 8
306 | Jucuunauna no évibopy cmyodenma 684 4 9 10 19
YuebHbie 216 2 2 6
[IpousBoacTBEHHAS 216 2 1 6

Yucio yacoB y4eOHBIX 3aHATHH( 6e3 (u3-ph1) 8968 30 30 26 30 30 28 28 24 240
brooscem epemenu, 6 nedenax
Hrorosas
[IpounsBon-
Teopernueckoe | DK3aMEHALMOH- VYuyebHas rocynap-
Kypcsl CTBEHHAs Kanukyisl
oOyueHwue Hasl ceccus IIPaKTHKA CTBEHHAs aT-
IIPAKTHKA
TecTalus
I 34* 4 4 10
I 34* 4 4 10
Il 34* 4 4 10
v 28* 4 10 10
e 130 16 4 8 10 40

* Brirovast 2 HelelM Ha u3ydeHne (paKyIbTaTUBHBIX TUCIUILINH




AHHomayuu npozpammsl 00yueHuUs CHYyOeHmos
no oucyunaunam nanpaenenus 231300.62 «llpuxknaonas mamemamuxa»

T'ymanumapnutii, cCOyuanibHO-IKOHOMUYECKUN WYUK

Hcemopus

1. Metoponorndeckue OCHOBBI M3ydeHUs HCTOpUHU. CyIHOCTH, (HOPMBI, (HYHKIIMH HCTOPHUYECKOTO
3HaHuA. MeTojomorus u Teopust ucropuueckoit Hayku. Mcrounuku u ucropuorpadus. [lepuoausarms
MuUpoBoil U OTeuecTBEHHOW HcTOpUH. 2. 3ap0KI€HUE U OCHOBHBIE 3Tallbl CTAHOBIIEHUSI POCCUNCKOMN
rocynapctBeHHOCTH (IX-XV BB.). Boctounsie cnaBsae B VI-VIII BB. JIpeBHepycckoe rocyaapcTBo.
®deonanbHas pa3apobiaeHHOCTs Ha Pycu. boprba ¢ mHO3eMHbIME 3aBoeBarensimMu B XIII-XV BB. O0b-
eauHeHue 3eMenb BOKpyr MockBel. 3. Poccuiickoe rocynapctso B XVI-XVII BB. Pycckoe rocynap-
ctBo B XVI B. CmytHOe Bpems. Poccust B XVII B.4. Poccuiickas umnepust B XVIII B. Pedopmsl [letpa
|. Onoxa aBoproBbIX NiepeBopoToB. "IIpocBemiennslit abcomotu3M" Exarepunst 1. BHemnss nonutu-
ka XVIII B. 5. Poccust B XIX nauane XX B. [Ipo6nemsr monepuusanuu Poccun B XIX - nau. XX B.
Buemnsis nonutuka. PeBomrormonnslii kpusuc Hauana XX B. 6. CoBeTckoe rocynapetso B 1917-1941
rr. Co3ganue CoBerckoro rocynapctsa. ['paxxaanckas BoitHa. HoBast skoHOMHUYECKasi TOJIUTUKA (HOII).
O6pazoBanne CCCP. CouunanbHo-3KOHOMUYecKoe U monutudeckoe pasButue CCCP B 1930-e rr.
Buemnss nomutuka CCCP B 1920-1930-e rr. 7. CCCP B 1941-1991 1r. Benukas OredecTBeHHAS
BoiiHa 1941-1945 rr. ConuanbHo-3k0HOMUYecKoe U nojutudeckoe pazputue CCCP B 1945-1991 rr.
Buewnss nomutuka CCCP.8. Hoseitmas wucropus Poccum (1992-2010 rr.) ConuanbHo-
SKOHOMHYECKOe U mnoiuthueckoe pa3utun PO B 1992-2010 rr. Crparerus conuaibHO-
HOJIUTUYECKOI0, SKOHOMUYECKOT0 U KyJIbTypHOro pa3Butus Poccun 1o 2020 r. BHemHss noauTuka
Poccuiickoit @enepanuu.

Qunocodusa

1. [Ipeamet punocodpun. CBoeodOpazue GpriocoPpckoro 3HaHUSI.

dunocodckoe 3HaHNE KaK YCIOBUE COLUAIBHON, KYJIbTYPHON KOMIETEHTHOCTH.2. YUeHue 0 ObITHH.
VYyeHnue o ObITUM — OCHOBAHUE CHCTEMHO-LIEIOCTHOrO B3risga Ha Mup.3. OCHOBBI T€OpUU MO3HAHMS,
nuanekTuka U joruka. Co3HaHue W MO3HaHUE. J(ManeKkTuka M JIOTHKA Kak crocoObl (opMupoBaHus
IpaBWIbHOTO MbllUIeHNs.4. dunocodckoe yueHue o yenoBeke U 1eHHOCTsIX. [Ipobnemsl cymiecTBo-
BaHMs 4elloBeKa B coBpeMeHHOM mupe. LleHHocTHBIN Mup yenoBeka. 5. CouumanbHas ¢uinocodpus.
OO6mecTBOo kKak 00BeKT (prtocodckoro ananmza. TexXHOTeHHas IUBUIIU3ANMS U aJIbTEPHATUBBI TJI0-
0aIbHOTO pa3BUTHS.

Hnocmpannbwiit a3u1K

l.®ouneruka. [IpaBuna u TexHuka yteHus. 2. I'pammaruka (Mopdonorus u cuntakcuc). Yactu peun.
Cy1iecTBUTENBHOE: MHOKECTBEHHOE YHMCIIO, IPUTSHKATEIbHBINA NaAEK, apTUKIb. MeCTOMMEHHE: 1 Y-
HbIE, MPUTSKATENbHbIE, BO3BPATHbIE, yKa3zaTeldbHble. UHCIUTENbHOE: MOPSIKOBOE, KOJIMYECTBEHHOE,
npo6noe. [lpunararenbHoe ¥ Hapeuue: creneHu cpaBHeHus. O0opoT «umMeeTcs». [naron (JuMuHBIE U
HeJIUYHbIe (POpPMBI): cUCTEMa BpEMEH aKTUBHOTO M MACCHBHOTO 3aJ0r0B, COTJIACOBAHME BPEMEH, MO-
JIaNIbHBIE TJIArOJIbI M MX SKBUBAJICHTHI, ()pa30BbIE IIIAr0JIbl, IPUYACTHS, JEePUIACTHS, TepyHIUH, UH-
¢unutuB. CtpoeBbie cioBa. CrioBooOpaszoBanue: addukcarus, KoHBepcHus. CTpyKTypa MpPOCTOTrO
npeioxkenus. Orpunanue. O6pa3oBaHNe BOIPOCOB. Y CIOKHEHHBIE CTPYKTYPbI (KOHCTPYKIMH) B CO-
cTaBe npeioxeHus. CTpyKTypa cioxHoro npeayoxenus.3. Jlekcuka u @paseonorus. bazosas tep-
MHUHOJIOTUYECKAs JIEKCHKA CHEUAIBHOCTH «CTpOUTENBCTBOY». MHOT03HauYHOCTh ClI0B. COYETAEMOCTh
ci0B. OCHOBHBIE OTPACIIEBbIE CIOBApPU U CIIpaBOYHUKU.4. OCHOBBI 1€10BOM nepenucku. [lucema. AH-
KeTbl.5. UTeHune nuTepaTypsl MO CIENHUAIBLHOCTU.BUIBI YTEHHs IUTEPATyphl MO CIELHAIBHOCTH. O.
AynupoBanue. Bocripusitue Ha ciyx MoHosorndyeckoil peun.7. I'oopenue. [lyonnynas MoHoorH4e-
CKas M Juanoruyeckas peus.8. AHHOTHpoBaHue, pedepupoBanue. [lepeBoa obecTpouTensHON IUTE-
patypbl. Bunsl anHOTHpOBaHus, pedepupoBanus. IIMcbMeHHBIN NepeBO]] ¢ HHOCTPAHHOTO SI3bIKA JIH-
TEpaTypbl 0 CHEIUATIBHOCTH.



IKonomuka

1. MukposkoHOMHKa. BBeneHne B SKOHOMHUYECKYIO TeOpHio. OCHOBHBIE KOHOMHYECKHE MOHATHS.
[Tpeamer, MeToa ¥ GYHKLUHMH SKOHOMHUYECKOW T€OpUH. DKOHOMHUYECKUE CHUCTEMBI U MPOOJIEMBl COO-
cTBeHHOCTU. OCHOBBI PHIHOYHOM SKOHOMHUKH. OCOOEHHOCTH CTPOUTENILHOTO PhIHKA. OCHOBBI TEOPHH
norpebnenus. [IpennpunumarenscTso. GupMa B YCIOBHUSAX COBEPILIEHHON M HECOBEPILIEHHON KOHKY-
peHnuu. PoiHKM (QakTOpoB mpou3BOACTBa U (GopMUpOBaHUE J0X0J0B.2. MakposkoHomuka. Hammo-
HaJIbHAsl SKOHOMUKA: 1IeJIM U Pe3yNbTaThl pa3BUTUSA. MaKpOIKOHOMHUYECKOE PABHOBECHE: MOJEIb CO-
BOKYITHOCTH CIPOCa U COBOKYITHOTO HpeIokeHHs. [{MKIUYHOCTh pa3BUTHS PHIHOYHONW SKOHOMHKH.
MakposkoHoMHuuecKasi HecTaOMIbHOCTB: Oe3paborunia U uHGsIuKA. OUHAaHCH U (PrUHAHCOBAs MOJIH-
THUKa TOCYAapcTBa. J|EHEXKHBI PBHIHOK W JCHEKHO-KPEAUTHAs MOJIMTHKA TrocyaapcTsa. CoumanbHas
HOJUTHKA rocyaapcTsa. [Ipobiaembl pa3BUTHS COBPEMEHHON POCCUHCKON SKOHOMUKH.

Ilpasoseoenue.

1.OcHoBBI TEOpHUM TOcynapcTBa U npasa. [loHsTHE U cymHOCTh rocyaapcrsa. [IpnynHbl BO3SHUKHOBE-
Hus rocyaapcrsa. [Ipusnaku rocynapersa. @opmsl rocynapcrsa. Ilonstue u ncrounuku npasa. Kon-
Lenuuy npasonoHuManus. HopmatusHoe connanbHoe perynupoBanue. [IoHATHE HOPMBI IIpaBa, IPH-
3HAaKHU, CTpyKTypa. HopMaTUBHO IpaBOBOHM akT: MOHATUE NpU3HAKU, AeicTBue. lloHATHE cHcTeMBI
npasa. Cucrema npasa P®. [lonsitue u crpykrypa npaBootHoueHuil. [IpaBoHapyuienue u opuauye-
CKasi OTBETCTBEHHOCTb.. 3HAYCHHE 3aKOHHOCTH U IPaBOIOPsIKa B COBpeMeHHOM ol1iecTBe. [IpaBoBoe
rocynapcTBo. 2. OCHOBBI KOHCTUTYITMOHHOTO CTposi Poccuiickoii denepanmu. Koncrurynus Poccuii-
ckoit denepaunn. OcobenHoctu PenepatuBHoro ycrpoiicra P®. Cucrema opraHoB rocynapcTBeH-
Hoi1 Biiactu B Poccuiickoit deneparun.3. OCHOBHBIE MOJOKEHUSI POCCUICKOTO TPaXKJIaHCKOTO MpaBa.
[ToHsiTHE M MCTOYHHMKHM POCCUMCKOIO IPakJaHCKOro IpaBa. MMyliecTBEeHHbIE M HEMMYILECTBEHHBIE
otHomeHus. I'paxkpanckuii kogekc P®. CyObekTsl rpaxnaHCKux mpaBooTHomieHui. [IpaBocmoco6-
HOCTb, Aeecrioco0HocTh. CozepkaHue MpaBocrocoOHOCTH. OrpaHueHHe 1eeCIIOCOOHOCTH U IPU3Ha-
HUE rpakJaHuHa HejeecrnocoOHbIM.4. OCHOBHBIE MOJIOKEHHSI POCCUICKOTO TpyAoBoro mnpasa. [Tons-
THE U UCTOYHUKH POCCUICKOro TpyaoBoro npasa. [loHsTre Tpy1oBoro 1oroopa, ero ¢popma 1 Cpoku.
Croponsl TpynoBoro aorosopa. Ilopsaok 3akitoueHust TpyAOBOro 1orosopa. JlokyMeHThl, HE0OX0aH-
Mbl€ Ul 3aKJII0UEHHs TPYI0BOro Jorosopa. HeoGocHoBaHHbBIE OTKa3 B IIpUeMeE Ha paboTy M MOPSIOK
ero ookanoBanusa. OCHOBaHUS MPEKpallleHUs! TPYAOBOIO JIOTOBOPa, PACTOPKEHUE TPYAOBOIO JOTOBO-
pa 1o MHUIMAaTHUBE paboTHHKa. PacTopskeHHe TpyAOBOro JO0roBopa MO MHHUIIMATHBE pabOTOAATels.
[Ipekpaiienue TpyaoBOro AOroBopa 1Mo 0oOCTOSTENbCTBAM, HE3aBUCALIUM OT CTOPOH. 5. OCHOBHBIE
MIOJIO’KEHUST aJMUHUCTPATUBHOI'O, CEMENHOT0 U yrojoBHoro npasa P®. Ilondarue n ncrounukn poc-
cuiickoro ceMeiiHoro npasa. MHcTUTYT Opaka. [IoHSTHE U UCTOYHUKHN POCCUNCKOTO aJIMUHUCTPATHUB-
HOro npasa. [ToHsTHE aIMUHUCTPATUBHOIO IPABOHAPYIIEHUs. BUIbI aIMUHUCTPATUBHBIX B3BICKAHUM.
CocTaB OTJeNbHBIX BUI0B aIMUHUCTPATUBHBIX IpaBoHapyIieHui. [IoHsATHE U MICTOYHUKHN POCCUICKO-
ro yrosoBHoro npasa. [lonstue npecrynnenus. Coctas npecTyniaeHus. Buasl yroJloBHBIX HaKa3aHWM.
OO6cTosTeNnbCTBa CMATYAIOLINE U OTATYAIOLIME YTOJIOBHOE Haka3aHue. CocTaB OTJENbHBIX BUAOB yIro-
JIOBHBIX NPECTYIUICHUH.

Ilcuxonozua coyuanvnozo e3aumooeiicmeus

1.ConnanpbHO-TICUXOJIOTHYECKHE CBOMCTBA JIMYHOCTH. HampaBiaeHHOCTh IMYHOCTH U MOTHBAIHS TPY-
noBor nestenbHOCTH. CamompeseHTanuss TUYHOCTH. JIngHocTHas 3(pPEeKTUBHOCTh B yCIOBHUSIX KO-
MaHJHOM paboThl. Ilcmxonmornyeckne OCOOEHHOCTH HAIMOHAIBHOTO MeHTanuTeTa.2. [lcuxomorus
MEXJIMYHOCTHOTO B3auMozeicTBus. [Iponeccsl MEXIMYHOCTHOM KOMMYHUKALMK. MeXaHU3Mbl MEX-
JUYHOCTHOTO Bocmpustus llcuxonornyeckas KOMIIETEHTHOCTh B oOmieHuu. [lenoBoe oOmienwue.3.
[Icuxonorusi couMalbHO-POJIEBOIO0 M KOMAHJIHOTO B3auMoJAeUCTBUS. COIMaIbHO-TICUXOJIOTHYECKUE
XapaKTePUCTUKH paznuyHbIX Tpynn. dopmupoBaHue KoMaHabl. JIMAEpCcTBO M MHAEPCKHE KadecTBa.
Bunacte u Bnusiue. 4. OpranuzanmoHHoe noseaeHue. OpranuzanuoHHoe pa3putue. Mi3MeHeHus B op-
raHu3anuu. ['pynmnoBoi U OpraHu3allMOHHBIA YPOBHU CONMPOTHUBIICHUS. ['pynnoBoi U OopraHu3almoH-
HBIH KOH(IUKTHI.
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Couuonozusn

1. Commonorus kak Hayka. COIMONOTHS CTPOUTENBHOM cdephl. [[puMeHeHne COMoIOrnIecKoro 3Ha-
HUS B CTpOUTENbHOU chepe.2. DopmupoBaHue v GyHKIIMOHUPOBAHUE TOPOJICKON cpeapl. ColnanbHbIe
acreKTbl (POpMUPOBaHHS M (YHKIIMOHUPOBAHUS TOPOACKON cpenbl. CTpOUTENBCTBO — (hOPMUPOBAHHE
Cpelbl KU3HENEATENbHOCTH.3. MHCTUTYIIMOHANN3aIUsl CTPOUTENbHOM oTpaciau. CTpouTenbHas OT-
pacib KaK COIUAIbHBIA HHCTUTYT.

CrtpoutesnbHble OpraHu3aldy - TUOOJOTUS U cTpyKTypa.4. CouuanbHOE B3aMMOJEUCTBUE B CTPOU-
TenbHOM cdepe. CouumanbHOEe B3aUMOJCHCTBUE B CTpOUTENbHOH cdepe. CoruanbHble MPOOIeMbI
CTpouTeNbHON oTpacnu. 5. Mcnonp3oBaHHME Ka4eCTBEHHBIX M KOJMYECTBEHHBIX COLIMOJIOTHYECKHUX
CTpaTeruil mpu M3y4eHUH CTPOMUTENIbHON oTpaciau. OpraHu3aunus U NPOBEAECHUE COLIMOJIOIMYECKOTO
HCCJIEIOBAHMSI B CTPOUTEIHHON OTPACIIH.

Mamemamuueckuii, ecmecmeeHHOHAYUHBLIL YUK
Mamemamuueckuii ananus
1.Beenenue B anamus.Jluddepenimanbioe ncurcienne GyHKIMU oJHON niepeMeHHolccnenoBanne QyHK-

it IIpenen ¢ynkmm y = f(X), mpu X — Xg. beckoneuno-Oosbime u OeckoHEUHO-Manble (DyHK-
u. HeripepbiBHOCTh (yHKIMKM Y = f(X)B TOuke M Ha 3aMKHYTOM HMHTEpBaJC. BBIUKMCIICHUE MPENIENoB.
Touku paspeiBa GyHKIMH U X Ki1accudukarms. [Iponssoanas Gynkuuu Y=f(X)B Touke (ee puzndeckuii u
reoMerpuueckuii cMbici). [Ipasuna quddepenimposanust. Juddepermmpyemocts Gyukimu y=Ff(X). nudde-
pEHLIAI U €70 TeoOMeTpruecKuii cMbIcil. KacarensHas 1 HOpMalib K IJIOCKOM KpruBOil. OCHOBHBIE TEOPEMBI
mddepeHnranbHoro ucunciaeHus. Bospacranue u yosiBanue ¢yHkipn Y=f(X) Ha uHTEpBae. DKCTpEeMyM
dbyHKIIMKM otHOM TIepeMeHHoM. O01ast cxema uccienopanus ¢yHnkuuu.2. Heonpenenennsiii uarerpan. [lep-
BOOOpa3Hasi, HEONPEAENEHHbI HHTerpasl. Meroasl uHterpupoBanus. 3.JludpdepeHunanbHoe UCUNUCIEHUE
(GYHKIIMHM HECKOJIbKHX TepeMeHHbIX.YacTHble mpom3BoaHble (yHKIMH Z=f(X,y) W UX reoMeTphyYecKuii
cmbic. HerpepoiBHOCTh (yHKImHM z=f(X,y) B TOuKe U B 3aMKHYTOI oOnactu. JJuddepeHimpyemMocts HyHK-
i z=f(X,y). [onueit muddepeniman. KacarenbHas IIockocTh ¥ HOPMaJlb K TIOBEPXHOCTH. DKCTPEMYM
(GYHKIMM HECKOJBKUX NepeMeHHbIX. [IponsBonHas GpyHkuuu no Hanpasnenuto. ['paguent. Heonpenenen-
HbIi uHTerpan JuddepenimansHoe ncurcnenre GyHKIMA HECKOIBKHUX MepeMeHHbIX. 4. HTerpaist o ¢u-
rype. [IpunokeHre nHTerpainbHOro ncurciaeHus. 3aaayda o macce purypsl. Buspl unrerpasnos. CBoiicTBa UH-
TerpasioB o urype. Boruncnenue nnrerpaion no ¢urype. [IpunoxeHus: HHTETPalIoB B TEOMETPUH U Me-
xaHuke. 5. Teopus nomst. Bekropaoe nose. [IoBepXHOCTHBIN HHTErPai BTOPOrO

poia, TIOBEPXHOCTHBIM MHTErpai OT BekTop-(yHKIMU. [1oTOK 1 AuBepreHIys BeKTopHOTo momis. Teopema
Octporpazackoro. @opmyna Crokca. Hupkymsiust. Potop. 6. Psiapl. UncnoBoii psif, €ro cXoIuMOCTb, CyM-
Ma. HeoOxoaumblil pu3HaK cXOAUMOCTH. J[oCTaTOuHbIE PU3HAKU CXOJUMOCTU psijioB. CTENEHHBIE PSIIbL.
Teopema Abensi. P Teitnopa, psin Makiopena. Jloctarounslii ipu3HaK cXoquMocTy psaa Teinopa. Opro-
TOHAJIbHBIE CUCTEMBL. Tpuronomerpuyeckuil psaa Oypee.

Juneinaa anzebpa u ananumuueckas zeomempus

1. Onpenenurennt u marpuipl. Anredpa marpuin.Cuctembl JHHEHHBIX ypaBHeHHH. Omnpeaenutenu
BTOPOT'O U TPETHETO Mopsika ux Beruncienue. [lonstue o6 naBepcun. Onpeaenaurenn N — ro Nopsjaka,
UX CBOMCTBA M METOJbI BbIYMCICHHs. MaTpunbl. JIuHelHbIe onepanuu HaJl MaTpulaMy. Y MHOXKEHHUE
matpull. Ennnnunas marpuna. O6patHas matpunia. [loHsTie o aMHENHHONW 3aBUCMMOCTH U HE3aBHCH-
MocTH. Panr marpunsl Teopema o panre marpunbl. BerauciieHne paira MaTpHIIbL.

Cucremsl nuHelHbIX ypaBHeHul Teopema Kponekepa — Kanemnu. Metog 'aycca. [Ipasuno Kpamepa.
OpnHopoaHbIe cUCTeMBbI ypaBHeHM.2. BekTopHas anre6pa. CkansipHble U BEKTOpPHbIE BeIUYMHBL. Mo-
IyJIb BEKTOpa, PaBEHCTBO BEKTOpOoB. KosmmHeapHble M KOMIUIAHApHBbIE BEKTOpHL. JIMHElHbIE onepa-
MU HaJ BeKTopaMu. PasnokeHue BeKTopa 1o 06a3ucy Ha IJIOCKOCTH U B mpocTpaHcTBe. [Ipoexius
BEKTOpa Ha OCb. IIpsAMOYToIbHBIE KOOPAUHATHI BEKTOPA U TOYKHU. JIMHEHWHbIE onepaluy HaJl BEKTOpa-
MU B IIPSAMOYTOJIBHOM cUCTeME KOOpAMHAT. CKaIsIpHOE, BEKTOPHOE U CMEUIAHHOE ITPOU3BEACHHUE BEK-
TOPOB, UX CBOMCTBA. YCJIOBHMS KOJUIMHEAPHOCTH M MEPIICHAUKYISIPHOCTH IBYX BEKTOPOB. Y CIIOBUS
KOMILIAHAPHOCTH TpeX BEKTOPOB. IIprMeHeHne BEKTOPHOM anreOpsl K peleHuIo 3a1a4 GU3UKHA U Me-
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XaHUKU. AHaJIuTH4YecKas reoMeTpHs Ha miockoctu. IIpsmas Ha miockoctu. KpuBele BToporo nopsia-
ka.OCHOBHBIE 33/1a4H AHAIUTHYECKOM T€OMETPHUH HA TJIOCKOCTH. ['€OMETpUYECKHI CMBICIT YpaBHEHUS
F(x,y) =0.  PasnuuHbie BUBI ypaBHEHHUS NPIMOH, 001ee ypaBHeHUE TpsiMOi. COOTBETCTBUE MEXK-
Zy IpsIMBIMU Ha IUIOCKOCTH U JIMHEWHBIMHM YPAaBHEHHUSMHM C ABYMs IIEPEMEHHbIMU. B3anMHoe pacno-
JOXKEHUE JIBYX MpAMbIX. PaccrosHue oT To4kH 110 npsimoii. [Ipeobpa3oBanne mpsMOYroibHBIX KOOp-
JOUHAT. DJumIic, runepbona, napadona. VX omnpeneneHus, KAHOHUYECKHE YPAaBHEHUS, UCCIEI0BaHHUE
(opMBI KpUBOIA IO KAHOHUYECKOMY YPaBHEHHUIO. DJIEMEHTHI OOIIEH TeOpUn JTUHHUIA BTOPOTO MOPSAKA.
[Tonsspable KOOpAMHATHL. KpuBble B NMOJNAPHBIX KOoOpauHaTax. 4. AHAIUTHYECKAs T€OMETpHs B IPO-
ctpancTBe. [InockocTs U npsimas B npocTpancTBe. [loBepxHOCTH BTOpOro npsaka. OCHOBHbIE 3aa4ul
AHAJIMTHYECKOW I€OMETPUH B MPOCTpaHCTBE. I 'eoMmeTprudeckuii cMbica ypaBHerust F(X,y,z) = 0. Buasl
YPaBHEHHUH IIJIOCKOCTH B IpocTpaHcTBe. COOTBETCTBUE MEXAY IUIOCKOCTSMU U JTUHEMHBIMHU ypaBHE-
HUSIMU C TpeMs NIepeMEeHHbIMU. PaccTosgHue oT Touku A0 miuockoctu. Ilydok miockocreit. Pasimnynsie
BHJIbI YPAaBHEHMs NPsIMON. B3auMmHOe pacnosiokeHue NpsMbIX U IIIOCKOCcTed. 1loBepxHOCTH BTOPOro
nopsiika: DiuiIcoun, runepoononst, napadonons. Hunuuapudeckue nosepxnoctu. Lunuuapuyeckue
u cepruyeckue koopauHatel.35. JIMHEWHbIE MpocTpaHcTBa. MHOKECTBA M X CBOWCTBA. MHOXECTBO
KOMILIEKCHBIX uncel. Jlunelinsle mpoctpanctsa. [IpuMepsl nuneiinbix npocrpancts (R"- BekTopHOE
npoctpancTBO,Py(t)- mpocTpaHCTBO MHOTOWICHOB U p.) JIuHeiHas 3aBUCUMOCTb. Pa3mepHOCTD U Oa-
3uc. M3omopdusm auHelHbIX npocTpancTB. [lepexon k HoBoMy 6a3ucy. IloanpocrpancTBa auHEHHO-
ro npoctpancTsa. [lepecedenne n cymma noanpocTpancTs. Onpenenenue apGUHHOTO MPOCTPAHCTBA.
Jluneiinast o6osouka. Beinmykiible MHOKeCTBa B adyUHHOM IpocTpaHcTBe.6. JIMHENHbIE OonepaTopsl.
EBximmnioBo npoctpanctBo. JIluneitnsie oneparopsl. COOCTBEHHBIE 3HAYEHUSI U COOCTBEHHBIE BEKTOPHI
JMHENHOrO oneparopa. XapakTepucTuiIeckuii MHorowieH. CkaspHoe npousseneHre. OpTOHOPMHUPO-
BaHHBIM 0asuc. OpTroroHanbHOE JonoiHeHue. EBkianmoBel nmpoctpancTBa. CoONpsKEHHbIE U CAMOCO-
IPSDKEHHBIE onepaTopbl B EBKIMI0BOM npocTpaHcTBe. OpTOrOHAIBHBIE ONIEPATOPHI U OPTOrOHAJIbHbBIE
MaTpulbl. 7. JIuneitHble, OUIMHENHbIE U KBAAPATUUHbIE POPMBI.

Teopusa ¢pynKyuii KOMRIEKCHO20 NePeMEeHH020

1. KommnekcHasi mi0ckocTh. Anredpandeckasi, TPUTOHOMETpUYECKas: U ToKa3aTelbHas (POpPMbI KOM-
mekcHoro yucna. Cdepa Pumana. 2. OyHKIMH KOMIUIEKCHOTO TiepeMeHHOoro. O0acTh B KOMILIEKC-
HOM m1ockocTu. OCHOBHBIE TPAHCIICHIEHTHBIE (DYHKITHH.

3. HuddepennupoBanre ¢GyHKIMM KOMIUIEKCHOTO mepeMeHHoro. IlpousBonnas. Ycnosus Koru-
Pumana. 'apmonunueckas GyHKIMS U ee CBSA3b ¢ aHAMUTU4YeCKOH. 4. IHTerpupoBanue GyHKIUN KOM-
ieKkcHoro nepeMenHoro. Murerpansusie TeopeMbl Komm. UuTterpanbhaas ¢popmyna Komu. Teopembl
JInyBumisi, Mopepa. 5. OyHKIIMOHATIBHBIE PSJIbI B KOMITJIEKCHOW 001acTH. CTEeTneHHbIE PAIbI U PSIbI
Jlopana. Paznoxenue ananutudeckux QyHKiui mo stuM psigam. 6. OcoOble TOUKH U BbIYeThl. Kiac-
cudukanusg ocoObix Touek. CBs3b MEXKIY OCOOBIMH TOYKAMU U PA3T0KEHUSIMH B HUX B psabl JlopaHa.
OcHoBHast TeopeMa o Bbruerax. Jlemma JKopaana. 7. Kondopmubie oToOpaskeHus.

O6ume Teopembl. Kondopmubie 0ToOpaXkeHHs, OCYIIECTBIsIEMbIe TPAHCIEHIEHTHBIMU (YHKIHSIMHU.
8. OcHoBBI oneparmoHHoro ucuucienus. [IpeodpazoBanne Jlamaca. OcHoBHBIE cBOiCTBA. [IpuMene-
HUE ONEPALIMOHHOTO NCYHUCIIECHUS.

Teopus zpaghoé u mamemamuueckan 102uKa

1. MHoOXecTBa M COOTBETCTBUS. AnreOpanyecKkue Onepalnud U OMHApHbIE OTHOLIEHUS. DJIEMEHTHI
komOuHaTtopuku. [Tonsitue muoxxectBa. Ilpumepsr. CriocoObl 3ajannus MHOXKecTBa. OCHOBHBIE Omepa-
UM HaJl MHOKecTBaMHU. /[narpammMbl BeHHa. YHuBepcaibHOE MHOXKECTBO. JleKapTOBO MPOU3BEACHUE
mHOXxecTB. [lopokaaromas nponenypa. Pazouenune muoxkectsa. bynean. Koncrutyentsl. Xapakrepu-
ctudeckas GyHkius MHOKecTBa. OO1iee moHsITHE coOTBETCTBUA. OOpa3 u nmpoodpas. OyHKIIMOHATb-
HOE COOTBETCTBUE. B3aMHO OAHO3HAYHOE COOTBETCTBUE. DKBUBAJIECHTHBIE MHOXeCTBA. KOHEUHBIE U
cueTHble MHOXkecTBa. Cynepnosunus Gynkuuii. ®opmyna. [Ipeacrapnenune cyneprno3unuuu GyHKIUNR
cxeMoil M3 (DYHKIIMOHAJIBHBIX 3JIEMEHTOB. buHapubie omeparuu. KoMMyTaTHBHOCTB. ACCOIIMATHB-
HOCTh. JlucTpuOyTuBHOCTE. AnreOpa, Tpymnma, KOJbIO, TMoyie, CTpyKTypa. llo3urnmonHas cucrema
cuncnenus. J[Bonunas cucrema. bunapusie oTHomeHus. PednexcuBHble, CHMMETpUYHbIE, TPAH3UTHB-
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HbI€ OTHOLIEHMsI. TPaH3UTUBHOE 3aMbIKaHUE OTHOIIEHUS. OTHOLIEHHS 3KBUBAJIEHTHOCTH. OTHOLIEHUS
CTPOroro ¥ HECTPOIroro Mopsaka. YNOpsJOYEHHOE M YaCTUYHO YHNOPSAAOYEHHOE MHOXecTBa. Auda-
BUTHOE yropsioueHre. OTHOIIECHHE BKJIIOYEHUS MOJMHOXECTB Ha OyieaHe. N-MEpHBIA eIWHUYHBINA
ky0. KomOuHaTopHble kKoHpuUrypauuu. Pa3menienus U codyeTaHusl ¢ MOBTOPEHUSIMH U 0e3 MOBTOpe-
Hull. [lepecranoBku. Ilpunnun Jupuxne. KomOnHaTopHbIE IpaBUiia CyMMBbI U NTpou3BeacHUs. Yucio
pasMeLIeHUH M COYeTaHUll ¢ MOBTOPEHUSIMH U 0e3 NoBTOpeHuil. buHOMHanbHbIe KO3 (QUIMEHTHI.
Tpeyronpauk Ilackans. [lomuHoMuanbueie ko3¢ ¢uirenTsl.2. OpueHTHPOBAHHBIE U HEOPUEHTHPO-
BaHHbIE Tpadbl U ceTu. CriocoOb! 3aanHus rpada. MaTpulibl MHIMACHIUN U coceacTBa BepIiuH. Llens
U IUKJ, IyTh U KOHTYp. CBsi3HOCTh Tpada. Paccrosaue B rpade. epesbs. OctoB rpada. JluneitHoe
MIPOCTPAHCTBO HUKJIOB rpada. [uknomarnueckoe umciio. DinepoBbl rpadel. Kpartyaimmii nmyTs u
KparJaiiias uens B cetu. [Iotok B nByxmnomntocHou cetu. Teopema @opra-dankepcoHa 0 MakCUMalb-
HOM IIOTOKE U €€ KOMOMHATOPHbIE IPUIOKEHUs. 3a7aya 0 Ha3HaYeHUAX. J{MCKpeTHas JeTepMUHUPO-
BaHHAsk Urpa JBYX JIMI C OTKpbITONH MHpopmanueil. [lepeBo urpel. Crparerus. Bemrpsimnas u 6ec-
IIPOUTPBIIIHAS CTpaTeruy. Yucio AepeBbeB ¢ N3aHyMEPOBAaHHBIMU BepiIMHaMuU.3. Jloruka BbICKa3bl-
BaHW U OyneBbl pyHkiuu. Jlornka npeaukaroB. VIcTHHHBIE W JIOKHBIE BBICKA3biBaHHA. OCHOBHEIC
Joruyeckue cBs3KU. byneBbl pyHKIMU Kak anredpandeckoe MpeAcTaBICHUE JOIMYECKUX OMeparui.
TabmuuHoe mpexacraBienue OyneBbIX QyHKIUH. Popmynbl anreOpsl Joruku. Paznoxenune OyneBoit
(GyHKLMHU 10 IepeMEeHHOM. DneMeHTapHble KOHbIOHKINU. CoBepIleHHAas! TU3bIOHKTUBHAs HOpMaJlbHasl
¢dopma. MHorounens! XKerankuna.3aMKHYyTbIe Kiacchl OyneBbix QyHkuuid. [Ipeanonnsie kmaccsl To,
T1, S, L, M. Kpurepuii nonHots! cucremsl OyneBbix ¢yHkiuii (teopema [locra). Tabnuua Ilocra cu-
crembl OyneBbix ¢(ynkmuii. HeszaBucumocts cucrembl (QyHkuuii. basuc 3amkHyTOro Kiac-
ca.Heomnpenenennsle Bbicka3piBanus. Ilpeamernas obGnacte U 001acTh MCTUHHOCTHU IpeaukaTta.. Jlo-
TMYECKME olepanuu HaJ npeaukaramu. KBaHTOphl BceoOLIHOCTH M cyllecTBoBaHus. lIpenukaTHbie
dopmynbl. MHTeprperanuy. DKBUBAJIEHTHOCTh MpeauKaTHbIX (opmyin. TaBroioruu. Cxemsl mpa-
BIWIIbHBIX paccykaenuit. Cuimoru3mel  modusponens u modustollens. HeoOGxoaumbie u goctaTou-
HbIE YCJIOBHA. 4. DJIEMEHTHl TEOPUHM KOAMpOBaHMs. Jlornueckue ceTu U KOHeuHble aBToMaTel. dop-
MaJIbHbIE€ CHUCTEMbI. AJITOPUTMBI U BBIUUCIUMOCTh. [IpobieMbl XpaHeHHs W mepelayd COOOIICHUM.
TpeboBaHMs K KOAUPOBAHUIO U JIEKOAUPOBaHUIO. AsipaBUTHOE M TOOYKBEHHOE KonupoBaHue. Pasne-
aumble konbl. Kozpbl co cBoiictBoMm npedukca. Konosoe aepeBo. 3ajada 006 onTUMaibHOM KOAMPOBa-
HuM andasura. Koasr @ano n Xadpdmena i andasura ¢ 3a1aHHBIMU yacTOTaMU OykB. TUIBI OIIK-
00K npu mepenade coodeHus: o kaHaimy cBa3u. [lomexoycroitunBoe koaupoBanue. Metpuka XaMm-
muHra. Koasl ¢ oOHapyeHueM u ucnpannenueM omuook. Kog XsMmuHra 1i1st ucripaBieHus €TUHU Y-
HOM omunOKy 3aMenieHus. ApupmMerndyeckue IeHCTBUS HaJl ABOMYHBIMU YHMCIAMHU KaK CUCTEMbI Oyiie-
BbIX (pyHKIMI. CxeMbl U3 (YHKUIMOHAIBHBIX OyJeBBIX 31eMeHTOB. CyMMaTOp HapaijielibHOro aei-
CTBUS. DneMeHT 3a7epxku. Jlornueckue cetu. Cxembl U3 (QYHKIIMOHATIBHBIX 3JIEMEHTOB U 33JI€pPIKEK.
@OYHKIIMOHUPOBAaHNE B AUCKPETHOM BpeMeHH. CymmaTop mocienoBaTenbHOro aeiicrsus.Koneunsii
aBTomar. KaHoHnueckue ypaBHeHUs. ABTOMaTHbIN oneparop. CrocoOb! 3aaHusi KOHEYHOI'O0 aBTOMa-
Ta: TabJuIa Mepexo10B, rpad nepexo0B. DKBUBAIEHTHOCTh aBTOMAaTa M JIOTHUecKol cetu. Teopema
0 NEPUOJNYECKON MOCIEA0BATENBHOCTH B aBTOMAare. ABTOHOMHBIM aBTOMAaT.CTpyKTypa akCHOMaTH-
yeckol Teopuu. Mcuncnenne Boicka3biBaHui. COOTHOLIEHNE HCTUHHOCTH U BBIBOAUMOCTH. Teopema o
nenaykuuu. UHTyuTHBHOE OHSTHE anropuTtMa. TpeOoBaHUs K alropuTMHYECKUM Mpouenypam. [lons-
THE MAcCCOBOM MpoOsIeMbl ¥ BBIYUCIUMON QyHKIMH. [IpUMEHMMOCTb alropuT™Ma K UCXOJAHBIM JaHHBIM.
PexypcuBnbie dynkuuu. Mcxoausie ¢ynkmuun. Onepatop cyneprno3unuu. Onepatop NpUMUTHBHON
pexypcun. [IpuMUTHBHO peKkypcuBHBIE (YHKIIMU U TPEAUKATHL. Y CIIOBHBIN onepaTop. OrpaHUYeHHbIH
Y HEOTPAaHWYEHHBIN OnepaTopsl MUHMMU3auU. Cxema COBMECTHOM peKypcHuH. YacTMYHO peKypCcHuB-
HbIe M OOlIepeKypCcUBHbIE (DYHKIIUMH. YHHBepcalbHas (yHKIHUS JUIs JaHHOTO ceMeicTBa (pyHKIHUH.
Tesuc YUepua. Mammna Treropunra. [Iporpamma u kondurypanus. IIlpotokon padbotsl mamunsl. [Tpu-
MEHMMOCTb K KOH(purypanuu. 3aganue MamuHbl ThiopuHra Tabauiei nepexonoB U rpadom mnepexo-
noB. Beruucnenvne @ynkumii mammHo Teropunra. Kommnosunust mamums. Teopema Toropunra o BbI-
YUCIMMOCTH YaCTUYHO PEKYPCUBHOM (yHKUMU. YHHUBepcaiabHas MamuHa Treiopunra. Tesuc Triopun-
ra.
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Hccneoosanue onepayuii

1. MarpuuHble aHTarOHUCTUYECKUE UTPBl U METOAbl UX peuieHusd. [loHATHe 0 OECKOHEUHBIX MIpax.
OcHoBHbIE MOHATUS HccaenoBaHus onepauuil. OCHOBHbIE MOHATHS Teopuu urp. IlapHas aHnraronu-
CTHUYECKas Urpa ¢ HyJeBoh cymMoi. KoHeuHbie 1 O€CKOHEUHBIE UTPHI. PereHne KoHeYHOM MaTpuy-
HOM UI'pBI B UUCTBIX CTPATETUsAX MPU OTCYTCTBUM U NPU HATUYMU CENJIOBOM TOUkM. CMelaHHOe pac-
HIMpEeHUe MaTpU4YHOU Urpel. OCHOBHAs TeOopeMa MAaTPUYHBIX Urp. CBOKMCTBA ONTHUMAJIBHBIX CMEIIAH-
HBIX cTparerui. Meronsl pemeHus MaTpudHbIX Urp. [IppuMeHeHune JTMHEHHOIrO IPOrpaMMHUPOBAHMUS.
[TpumeHeHne uTepallMOHHOro MeTo1a. MeTos pereHust 0ECKOHEUHbIX UTp.

2. bumarpuyHble HEAHTarOHUCTUYECKHE WUTPHI IBYX UIPOKOB, OECKOATMIIMOHHBIC HEAaHTarOHUCTHYE-
CKHE M KoollepaTuBHbIe UTpbl N Urpokos. ITonarue o nupdepenumanpupix urpax. Koneunas Oumart-
pu4Hasi HeaHTaroHuctuueckas urpa. Curtyauus paBHoBecus 1o Hamy. Curyauusi onTumalibHas IO
[Tapeto. CmemanHoe paciupenue 6uMaTpuyHoi urpsl. Cutyanus paBHoBecus no Hamy u curyanus
ontumainibHas 1o Ilapero B OECKOATMIIMOHHON HEAHTarOHUCTHYECKOW Urpe N urpokoB. Koomeparus-
Has urpa N urpokos. Koanuuuu. Xapakrepuctuueckas Gpynkuus. enexu. lomunuposanue. C — saa-
po. Hocurenp urpel. Akcuomsl U Bektop Llerum. [Ipocras urpa. [lonstue o nuddepennnanbHbIX ur-
pax.

Juppepenyuanvuvie ypasnenusn

1. Iuddepennmanpapie ypaBHEHHS NEPBOTO Mopsiaka. OCHOBHBIE TOHSATHS TEOPHH OOBIKHOBEHHBIX
muddepeHnmanbHbIX ypaBHeHul. JuddepennuaisHoe ypaBHeHUE, €ro NOpsiioK U ero pemenue. Ilo-
cta”oBka 3anaun Komwm; ycnoBusa Kommu. YactHoe perienue, unterpaibHas kpusas. [lonstue 06 06-
mieM peuieHnd. OCHOBHBIE 3a1auu, npuBogamue Kk J[Y nepsoro u Broporo nopsiaka. Y nopsaxa n,

pa3pelIEHHOE OTHOCUTEIBHO y(“). VYenosue Jlnnmmna. TeopeMa CyliecTBOBaHUSA U €AMHCTBEHHOCTH
pewenus 3agaun Komm. ®a3oBast miockocTs U (pazoBoe npocTpaHcTBO. OcoOble TOUKH.
JY nopsinka N, He pa3pelieHHbIE OTHOCUTEIBHO y(“). Teopema cymectBoBanus pemeHus. OcoOble

pemenusi. Orubaromasi. Pemenne JIY B kBaaparypax. UnrerpupoBanue JIY nepBoro mopsjaka: ¢ pas-
JENAIOUIMMHUCS TIEPEMEHHBIMU, OJHOPOAHBIX, JTUHEWHBIX, bepHynaun, ypaBHeHHe B MOJHBIX Aupde-
pEeHIIManax; UHTErPUPYIOINI MHOXKUTENb. MHTerpupoBanue J[Y BBICHIMX MOPAIKOB, JTOMYCKAKOIIAX
HNOHMXKEHue nopsaaka. 2. OJHOpOAHbIE U HEOAHOPOIHbIE AU epeHInanbHble ypaBHEHUS TOPsIIKa 1.
Jluneitnsle nuddepeHnuanbHble ypaBHEHHSI ¢ TOCTOSSHHBIMU KO3 (QUIIUEHTaMH.

Opnnoponnseie JI/IY. Xapakrepucrtudyeckoe ypaBHeHue U ero kopHu. Oteickanne @CP no kopHsM xa-
pakTepuctuueckoro ypasHenus. Heonnopoansie JI/IY ¢ kBa3uMHOTrO4YI€HOM B MpaBoi yactu. MeTon
HeompeaeeHHbIX K03()(DUIIMEHTOB Ui OTBICKAHUs YacTHOro pemenus. 3. Kpaesble 3agaun i 1u -
¢depeHunanbHbIX ypaBHeHUH. 4. Cuctemsl quddepeHnanbHbIX ypaBHeHUuH. Cuctemsl AuddepeHnn-
anbHbIX ypaBHeHM. HopmanbsHas cuctema /1Y, ee nopsanok u ee pemenue. Cucrema JIY B BEKTOpHOHI
dopme. TlocranoBka 3amaun Komu. Teopema cymiecTBoBa-HUSI M €JUHCTBEHHOCTH PEIICHUS 3aa4d
Komm. Teopema 0 HenpepbpIBHON 3aBUCUMOCTH PELIEHUs OT HAYaJIbHBIX JaHHbIX. JIMHEMHbIE CUCTEMBI.
dyHaamMeHTanpHas cucreMa pemeHuil. Teopema o cTpykType oOmiero pemienus.S. [IpubnuxeHHbie
METO/bI pelieHus quddepeHanbHbpIX ypaBHeHuH. [IpuOakeHHble MeToIbl perieHus JuddepeHn-
AIbHBIX YPaBHEHHUW M CUCTEM. AHAIIMTHUYECKHE METOJBl PELICHUS YPABHEHWW M KPAeBbIX 3aJay Ul
HuX. [ToHsATHE O YMCIEHHBIX MeTOoAax (METO/bl M30KIUH, Dinepa, ylydleHHbIH MeTtoa Difnepa). 6.
VYcroituuBocth 1o JIssmyHoBy. YcTORYMBOCTD petieHui quddepeHnnanbHbix ypaBHeHU 1o JIsmyHo-
By. Onpenenenre pemeHns CUCTEMbI, yCTONUUBOro 1o JIsnyHoBy (IpUx — 400 ).  ACHUMITOTHYECKas
ycronunBocTh. HeycroitunBocTs. ABTOHOMHBIE cucTteMbl. Dynkuus JlsnyHosa. Teopems! JlssmyHoBa
00 yCTOMYMBOCTH M UX MOAM(PUKAUUU. YCTONYUBOCTh (HEYCTOWYMBOCTH) PELICHUS JIUHEWHBIX CH-
creM. JInHeapu3anus HEIMHEWHON cUCTeMBbl. McciaenoBaHue yCTOMYMBOCTH PELICHHS] HEIUHEHHOMN
CUCTEMBI 110 YCTOMYMBOCTHU PELIEHUs JIMHEapU30BaHHOU cucTeMbl. 7. Jluddepennmanbabie ypaBHEHUS
C YaCTHBIMHU NPOU3BOAHBIMU MEepBOro nopsaka. uddepeHipanbaple ypaBHEHUS C YaCTHBIMHU PO 3-
BOJHBIMH TIEPBOTO MOPSAKA OT OAHOW HeM3BEeCTHON (yHKIMH. [IY ¢ 4aCTHBIMU MPOU3BOJHBIMU 1-TO
nopsiika, ero pemenue. Xapakrepuctuku. IloctanoBka 3agaun Komm. Teopema cymiectBoBaHus pe-
meHus 3axaun Konin.
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Teopusa éepoamnocmeit, mamemamu4ecKas CMmAmuUCmMuKa u meopus Ciy4aiuHslx nPOUeccos

1. OcHOBHBIC MOHATHS TEOPUH BEPOATHOCTEH. AKCHMOMAaTHKa Teopuu BeposiTHocTer. Kiaccuueckoe
OIpeleseHue BEPOATHOCTU. 1IoHATHE O TUCKPETHOM TEOPHUM BEPOSATHOCTEH. Y CIIOBHBIE BEPOSTHOCTH.
Teopema ymHOXeHHUsT BeposiTHOCcTe. He3zaBucumple coObiTusi. dopMyrna mojHON BeposaTHOCTH. Dop-
myna baiieca. 2. Ciyuaitnple Benuunubl. CioydaiiHas BenuunHa U ee GyHKIMs pacnpeneneHus. uc-
KPETHBIC U HEIPEPBIBHBIE ClydaiiHble BeNUUMHBl. OCHOBHBIE 3aKOHBI PACIPEIEICHUs CIIy4alHbIX Be-
an4rH. YKCIIoBbIE XapaKTEPUCTUKU CIydallHBIX BEIWYMH. PacnpezneneHuss B N-MEpPHBIX NPOCTpaH-
ctBax. OyHKIUA pacnpeneneHdss MHOTOMEPHOW CIIydallHOM BEIWYUHBL. 3aBUCHMBIE U HE3aBHCHMBIE
Clly4alHbI€ BEJIMYMHBI. UKMCIIOBBIE XapaKTEPUCTUKU 3aBUCUMOCTU. DYHKIIMU HECKOJIBKUX CIIy4alHBIX
aprymMeHToB. CyMMa HE3aBHCHMBIX CIy4alHbIX Beau4MH. CBEpPTKA. YCIOBHOE paclpeiciieHue Ciy-
yallHOM BenuuuHbl. Perpeccus. YcioBHas aucnepcus. JIuHeinHas perpeccus. JIuHeWHas cpensss
KBasparuueckas perpeccus. [lonsatue o MHOkecTBeHHOU perpeccud. 3. [IpenenbHble TEOpEMBI TEOPUU
BeposiTHOCTe. HepaBenctBo YeObimeBa. 3akoH OONBIIMX YHCEN. XapaKTepPUCTHUECKUE (YHKLIUU
cily4aHbIX BenauuuH. LleHTpanbHas mnpenenbHas Teopema. CKOpPOCTb CXOIMMOCTH B IIEHTPAJIbHOMN
npeaenbHoi Teopeme. 4. OCHOBHBIE TOHSTHS MATEeMaTHYECKON CTAaTUCTUKHU. Teopusi OlEHWBAHMS.
[TpenMeTr 1 MeTOA MaTeMaTUYECKON CTaTUCTUKU. CBSA3b MAaTEMaTHUYECKON CTATUCTUKU C TEOPUEH Be-
positHOcTeil. I'mcTorpamma. BpiGopouHble MOMEHTHI. ACHUMIOTOTHYECKOE IOBEJEHHE BBIOOPOYHBIX
MOMEHTOB. CBsI3b SMIIMPUUYECKUX paCIpelesIeHull ¢ TeopeTnueckuMH. Ilopsakoseie cratuctuku. 1lo-
HSTHE CTaTUCTUYECKON OIeHKH. COCTOATENBHOCTh, HECMEIIEHHOCTh U 3((EKTUBHOCTh CTATHCTHYE-
CKUX OLEHOK. OLEHKHM MaKCHUMaJbHOI'O HpPaBOINono0us, UX cBoiicTBa. MHTepBasibHBIE OLICHKH. 5.
[IpoBepka cratucTuyeckux runore3. CTaTUCTUYECKUE TMIOTE3bl U CTaTUCTHYECKHe Kpurepuu. O6-
LIUH IPUHIMI IOCTPOEHUs KpuTepues coriacus. [IpoBepka runores o Bune pactpenenenus. [Iposep-
Ka TUIIOTE3bl OJIHOPOAHOCTH. [ MIOTE3bI HE3aBUCUMOCTH U cilydailHOCcTU. [loHATHE O TIOCIenoBaTENb-
HBIX KpUTEPUSX MPOBEPKU CTATUCTUUECKUX runote3. [locraHoBka 3a1aun v oOIMe MOAXO0/IbI TEOPUN
CTATUCTUYECKUX pelieHui. 3anaya knaccudukanuu. [lousarue o knacrep — ananusze. 6. Koppensiuon-
HBII, PErPECCUOHHBIN aHANU3 U JucnepcuoHHbl aHanu3.Koppemsunonnoe none. Ilapras koppens-
usi. MHoecTBeHHasi koppensiuust. OIeHKH KOPpeNsIMOHHBIX XapaKTepUCTHK. PerpeccuoHHble Mo-
JIEJIA U UX MPAKTHYECKOe NpUMEHeHne. MeToasl qucnepcnoHHoro ananusa./. Hampasnenus teopun
ciy4yaiHbIX mporieccoB. Ciyuaiinsiil mpoiecc. ®a3zoBoe mpoctpancTBo. Peanuzarnus cimydaifHOTO Mpo-
necca. CeMencTBO peann3anuil — Kak OCHOBA CTaTUCTHUYECKOTO M3Y4YEHHUs CIIydallHOro Ipouecca. Ma-
TEMaTHYECKOe OXKUJAHME, AUCIIEPCUS M KOBapUalMOHHAs (KOppesslMOHHAs) (PYHKIMS CIydyailHOTo
nporecca. KoneuHoMepHOe pacmpeseneHie ciydyaifHoro mnpoiecca. Paznuunsle kinaccudukanuu ciy-
YaiHbIX MpoleccoB. 8. MapkoBckue ciayyaitHble mpoueccsl. Llenn MapkoBa. BeposiTHocTu cocTosiHUM.
I'pad cocrosuuit. [lepexoansie BeposTHOCTH Lenu Mapkosa. [lepexoanas matpuna uenu Mapkosa.
[IpenenbHble BEPOSTHOCTU COCTOSHUN. MapKOBCKHE CilydaiHble IMPOLECCHl C HEMPEPHIBHBIM BpeMe-
HEM U JHUCKPETHBIMHU COCTOSIHMSMH. IInoTHOCTE BeposTHOCTH nepexozaa. YpasHeHus Kommoroposa.
[Tyacconosckuit mporecc. IIponecc rudenu u pasmHoxeHus. 9. Beenenue B Teopuio MaccoBoro oo-
ciyxxuBanus. Knaccugukanus cucteM MaccoBoro o0cimyKuBaHHs. BbeluuciieHue mokasareseil kaue-
CTBa 00CTY>KMBaHUS NIl CHCTEM MacCOBOTO OOCTYXHBaHUS C HCIOIb30BaHHEM MapKOBCKOM Moienu
maccoBoro oocmyxkuBanus. 10. Ctatuctuka ciaydalHBIX MpoIeccoB. ['ayCCOBCKUE citydaifHBIA Mpo-
necc. CranuoHapHbIi ciydaHblld nponecc. CrnekTpanbHas TEOpUs CTALMOHAPHBIX CIyYalHBIX MpO-
neccoB. CTaTUCTUYECKOE UCCIEI0BAHNUE CIIY4alHOTO IPOLECCA: OCHOBHBIE 3TAIlbl U METOJBI UX NPO-
BEJICHMUS.

Ypasnenua mamemamuueckoi pusuxu

1. Beenenue. /{uddepeHunansHble ypaBHEHUs ¢ YaCTHBIMU TIPOM3BEICHUAMH, CBOMCTBa perenunil. udde-
pEHIIMANBHBIC YPaBHEHHS C YaCTHBIMH MPOW3BECHUSIMA, CBOMCTBa pemeHuil. Knaccndukanus aud-
(bepeHIaTbHBIX YPaBHEHHUH C YaCTHBIMM MTPOM3BOAHBIMU. KaHOHMYecKuil Buj. 3aMeHa nepeMeHHbIX. 2.
Juddepenipanbible ypaBHEHHsI ¢ YaCTHBIMH MPOW3BOAHBIMHU TiepBoro nopsiaka. Juddepennuanpheie
YPaBHEHHs C YACTHBIMH MPOU3BOJHBIMH TepBoro mopsaka. 3agada Komm. Meron XapakTepuCTHK. 3.
VpaBHEHUS HIUTMIITUYECKOTO TUIA. YPaBHEHUS JJUIMITHYECKOro THUMA. 3ajaya O CTaliOHApHOM pac-
npezeneHre TeMIIepaTyphl, TPUBOIAIIASA K SJUIMIITHYECKOMY ypaBHeHHIo. Onepatop Jlannaca. Ypas-
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Henue Jlamnaca. Ypasuenue [lyaccona. 'apMoHnueckue pyHKIIUU U UX CBOWCTBA, (PyHIaMEHTaIbHbIC
pewenus. [Ipunuun makcumyma. 3agaun upuxie u Helimana: Pemenue 3agaun Jupuxie nis kpyra
meronoM DPypre. Oynkuusa ['puna. Merox ¢ynkuuit I'puna. Mare MnterpansHas ¢opmyna Ilyaccona
JUISL KpyTa U MOJTYIUIOCKOCTH. 4. YpaBHEHus apa0oIMyecKoro Tura. Y paBHeHUs apaboIMyecKoro THIA.
3ajaya O pacHpOCTpPaHEHUU TeIula B TeJle, IPUBOJAIIAS K YPAaBHEHUIO TEIUIONPOBOAHOCTH. Hauanb-
HbIC W TpaHUYHbIC YyclaoBUs. Pemenue kpaeBbix 3amady MetogoM Pypbe. 3amava Komm. dyHmameH-
TanpHOE perienue. MuterpansHas ¢popmyna [lyaccona. Pemenue 3amaun Komm ¢ momonipio mpeodpa-
3oBaHus Dypre. 5. YpaBHeHus runepOoIMyuecKoro THIa. Y paBHEeHHs THIIEPOOINYECKOro TUMa. 3a1aqu O
KOJICOAaHUM TeJI, MPUBOAAIINE K BOJHOBOMY ypaBHEHHIO. HadanbHble M TpaHUuYHBbIC ycIoBUS. Meron
@ypbe penieHHUs KpaeBbIX 3a1ad. 3azada Komw aims BOJHOBOro ypaBHeHHs. MeTon XapaKTEpUCTUK
(Jamambepa). 6. MaTerpambHble MpeoOpa3oBaHus YpaBHEHUN C YaCTHBIME TPOM3BOAHBIMU. IHTETrpabHbIC
npeoOpazoBanus. [IpeobpaszoBanue Pypre U ero nNpUMeHeHHe K perieHuo 3axaun Komm i ypaBHe-
HUM C YaCTHBIMU NPOU3BOIHBIMU. 7. IloHsATHE O MPUOIMIKEHHBIX U YMCIIEHHBIX METO/IaX PELIEHHUs ypaBHe-
HUI MaTematrdeckoi ¢pusuku. [ToHsTre 0 NpUOIMKEHHBIX U YMCICHHBIX METOJ[aX pelleHHs] ypaBHEHU N
mareMaThueckon (uznku. Metoa KoHeuHbIX pa3sHocTel. 8. KoppeKTHOCTb OCTAHOBKM 3a]1a4 MaTeMaTrye-
ckoit pmzuku. [Tpumep Anamapa. KoppeKTHOCTb OCHOBHBIX KPAaeBbIX 33/1ad.

Memoowvr onmumuzayuu

1. Dkcerpemanbhble 3anaud. KoneuHoMepHble 3aiaun 0e3 orpanundeHuil. KoHeuHomepHble Iiajikue
3a/a4M ¢ paBeHcTBaMu. KoHeUHOMEpHBIE TJ1aIKUE 3a/la4ll ¢ paBEHCTBaMU M HEpaBeHCTBaMM. BhImyk-
Jble 3aaud. DJIeMeHThl (PYHKIIMOHAIBLHOIO aHaiu3a. I nankas 3ajaqda 6e3 orpanndenuil. ['maakas 3a-
Jada ¢ paBeHcTBaMU. ['n1ajgkas 3a1aya ¢ paBeHCTBaMU U HepaBeHCTBamH. 2. JIuHeiiHoe nporpaMmupo-
BaHue. Cumiuiekc-MeToa. /[BoicTBEHHOCTh B JIMHEHHOM mHporpammupoBaHud. OOGOCHOBAHHE CHUM-
MJIeKC-MeToAa. MeToIbl HaxOXKJIeHUsST Ha4aJIbHOW KpaitHel Touku. TpaHcnopTHas 3anada. 3. Bapua-
MOHHOE ucuncienue. [Ipocreias nocTaHoBKa 3aa4u KJIaCCUYECKOr0 BApUALIMOHHOIO MCUUCIICHHUS.
3anaua bonbua. 3agada ¢ noaABMKHBIMM KoHIIaMu. M3onepumerpuueckas 3ajgayda. 3ajada co CTapliu-
MU NIPOM3BOAHBIMU. 3a1ada Jlarpanxa. 4. 3agaun onTUMaNbHOrO ynpasieHus. [IpuHnun Makcumyma
[TonTpsaruna B oOuiem ciaydae. @opMyIHMpOBKa U J10KA3aTEIbCTBO MPUHIMIIA MaKCUMYyM [loHTpsiruHa
JUIs 33]]a4u CO CBOOOIHBIM KOHIIOM. M30paHHbIe 3ajauu ONTUMAJILHOTO yIIpaBiIeHus. 5. YCI0BuUs BTO-
poro mopsika B BapuallMOHHOM HcuucieHuu. [Ipocreiimas 3ajaya BapuallMOHHOTO MCYMCIEHUS. 6.
OOwrast Teopust FKCTpeMalbHBIX 3a1a4. Beenenue. [Ipunuun Jlarpanka amns HEOOXOIUMBIX YCIOBHI
sKcTpeMyMa. Bo3MmylieHus skcTpeManbHbIX 3a7ad. Paciiipenue BapHallMOHHBIX 3a/1ad M CYLIECTBO-
BaHHUE pelleHui. AIropuTmsl ontumuszaiuu. [Ipunoxenns oOmeld TEOPHH K PEHIEHUI0 KOHKPETHBIX
3a/1a4.

QDusuxa

1. ®usnueckne ocHOBBI MexaHUKH. [Ipenmer mexanuku. [loHsATHE COCTOSIHMS YacTUIBI B KJacCHYe-
ckoil Mexanuke. Cucrema otcuera. CriocoObl onucaHus IBUKEHUSI MaTepralibHO Touku. Kunemaru-
Ka MOCTYIAaTENbHOIO U BPALLATENBHOTO ABMKEHMS TBEPIBIX Tel. MHepluanbHble CUCTEMBI OTCUETA.
Pemenne ocHOBHOM 3a71a4M MEXAaHUKH HAa OCHOBE 3aKOHOB HbIOTOHA. YpaBHEHUS MOCTYNATEIBHOTO U
BpAalllaTEIbHOTO JIBJKEHUS TBEPAOrO Tejla. 3aKOHBl COXPAaHEHUS HMIIYJIbCa, MOMEHTa HMITYJIb-
Ca.MEXaHUYECKOW SHEPrUU. 2. DIEKTPUUYECTBO U MATHETU3M. DJIEKTPOCTATUYECKOE B3aUMOJEHCTBUE.
DNEKTPOCTATUUECKOE M0JI€ DIIEKTPUUECKUI TOK. 3aKOHBI IIOCTOSIHHOIO TOKAa. MarHUTHOE B3aUMOAEH-
cTBUE. MarHuTHOE M0JIe TPOBOJHUKOB C TOKOM.DJIEKTPOMAarHUTHAs MHIAYKIHS. DJIEKTPOMarHUTHOE
nose. 3. Konebanus u BoaHbl. Mexanuueckue kojaeOaHus. YIpyriue BOJHBL. DJIEKTPOMAarHUTHBIE KO-
nebanus u BoaHbl. CrnoxkeHue konebanuil. Uutepdepennus u audpakuus BosiH. BonHoBas onTuka. 4.
KganroBas ¢uzuka. @orosp ekt TernoBoe nznyuenne. CtpoeHue aToMoB U MoJieKkyi. M3nydenue u
MOTJIOUIEHHE SHEPTruu atomMamu. 5. MonekynsapHas ¢usuka. CTpoeHue BellecTBa B Pa3IMYHBIX arpe-
raTHBIX COCTOSHUAX OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETHYECKON TEOPUM U YPaBHEHHE COCTO-
SIHUS WJealIbHBIX T'a30B. 3aKOHBI TEPMOJIMHAMUKH. SIBIIEHUS IEpEeHOca.

Anzopummovl OUCKpemMHOU MamemMamuKku

1. MuoxecTtBa u cootBeTcTBUA. [loHsATHE MHOMXecTBa. [Ipumepbl. CriocoObl 3amannsi MHOXecTBa. Oc-
HOBHBIE Ollepalliy HaJl MHOXkecTBaMHU. /luarpamMmsl BeHHa. YHUBepcalbHOE MHOXKECTBO. JleKapTOBO
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npousBeaeHne MHOKecTB. [lopoxknaromas mporenypa. Pa3Ouenue muoxxecta. bynean. Koncruryen-
Thl. XapakTepucTuieckas (QpyHkius MHOxecTBa. O061miee moHsTHEe cooTBeTCTBUSA. OOpa3 u mpoodpas.
@YHKIMOHAIBHOE COOTBETCTBUE. B3aIMHO 0OHO3HAYHOE COOTBETCTBHUE. DKBHUBAJICHTHBIE MHOYKECTBA.
Koneunslie u cuetHpie MHOXecTBa. Cynepno3unusa Gyuaknuii. opmyna. [IpencraBienue cyneprnos3u-
i QYHKIUHA CXeMOl M3 (yHKUMOHAJIBHBIX 3JEMEHTOB. 2. AnreOpanveckue onepanud Ha MHOXKe-
CTBE.

Bunapusie onepannu. KommyratuBHOCTh. AcconnatuBHOCTh. ucTpuOyTuBHOCTE. Anredpa, rpyrima,
KOJIBLIO, IOJIe, CTpyKTypa. [lo3unuonHas cucrema cumciaeHus. JBonunas cucrema.3. OTHOLIEHUS.
Bunapubie oTHOIIeHUs. PedriekcuBHBIE, CHMMETPpUYHBIE, TPAH3UTUBHBIE OTHOIIEHUS. TpaH3uTHBHOE
3aMbIKaHue OTHOLIEHUS. OTHOIIECHUS YKBUBAJIEHTHOCTU. OTHOIIEHUS CTPOrOr0 U HECTPOTOro MOps -
Ka. YIOPS/I04eHHOE U YaCTUYHO YIOPSI0YEeHHOE MHOXKECTBA. AJipaBUTHOE yropsaodenune. OTHOIIe-
HUE BKJIIOYEHUS MTOJMHOXKECTB Ha OyJjeaHe. n-MepHbIN eAMHUYHBIN KyO. 4. Di1eMeHTbl KOMOUHATOPH-
KH.

KomOunatopHsle koHpurypamnuu. PazMerienus u couetaHust ¢ OBTOPEHUsAMH U 0e3 nmoBropenuil. [le-
pecranoBku. [Ipuanun Jupuxie. KomOuHaTOpHBIE MpaBuia CyMMBI M NPOU3BeaeHus. Yucio pasme-
IIEHUH W coueTaHWi C MOBTOPEHMsIMU M Oe3 moBTOpeHuil. buHoMuanbHble ko3¢ ¢unmentsl. Tpe-
yronpHUK [lackans. [lonmnHoMuanbueie KodpduuueHTsl. 5. OpHEHTHPOBAHHBIE U HEOPUEHTHPOBAH-
Hble rpadsl u cetu. CnocoOsl 3aanus rpada. MaTpulibl HHIMASHIMN U coceAcTBa BepiiMH. Llens u
IIUKJI, TyTh U KOHTYp. CBsizHOCTH rpada. Paccrosaue B rpade. Jeperns. OcroB rpada. JluneitHoe
IPOCTPaHCTBO IMKIOB rpada. Lluknomarudyeckoe uucno. Diinepossl rpadsl. Kpatdaitmmii nyts u
KparJaiiias uens B cetu. [Iotok B nByxmnomtocHou cetu. Teopema @opra-dankepcoHa 0 MaKkCHMalb-
HOM IIOTOKE U €¢ KOMOMHATOpHbIE NPUIIOKEHUs. 3ajaua 0 Ha3HauYeHUsIX. JIMCKpeTHas JeTepMHHUPO-
BaHHAst MTpa JBYX JIMI C OTKpBITONH MHpOpManueil. [lepeBo urpel. Crparerus. Bemrpsimnas u 6ec-
IIPOUTPBIIIHAS cTpaTeruu. Yuciio nepeBbeB ¢ N 3aHYMEPOBAHHBIMU BEPIUMHAMU. 6. DJIEMEHTHI MaTe-
MaTHUYECKON JOrMKU. VICTUHHBIE U JI0KHBIE BbICKa3blBaHUsA. OCHOBHbBIE JIOTMYECKHE CBSI3KU. ByneBsl
GyHKIMU Kak ajaredpandeckoe IMpe/CTaBlIeHUE JIOTHYEeCKUX omepauuil. TabauuHoe mpejcTaBieHUe
OyneBbix GyHKumMi. @opmynbl anreOpsl Joruku. Paznokenue OyneBoi (QyHKIMH 1O TIEPEMEHHOM.
OneMeHTapHble KOHBIOHKIMH. CoBepIlleHHas AM3bIOHKTHBHAs HopManbHas (opma. MHOrouseHst
Kerankuna. 7. [TonHoTa cucTemMBbl OyseBbIX GYHKIMHA. 3aMKHYTHIE Ki1acchl OyneBbix GpyHkiuid. [Ipen-
nonnsle kaaceel TO, T1, S, L, M. Kputepuii noaHoTs! cucreMsl OyneBbix (GyHkiuii (Teopema [locra).
Tabmuna I[Tocta cucremsl OyneBbix QpyHkuuii. HezaBucumocts cucreMsl GyHkIui. bazuc 3aMkHyTOTrO
kiacca. 8. Ilpeauxarsl. Heonpenenenusie Bbicka3biBaHus. [IpenmerHas o6nacTb U 06JacTh HICTUHHO-
cTH npenukara. Jlornueckue onepanuu HajJ npeaukaraMu. KBaHTOpBI BCEOOITHOCTH M CYIIECTBOBA-
Hus. [IpenukaTtasie Gpopmynsl. MHTEpnperannn. DKBUBAIEHTHOCTh NMpeIuKaTHBIX (opmyi. TaBTomno-
ruu. CxeMbl MpaBWIBbHBIX paccyxaenuil. Cutoru3mMbel modusponens u modustollens. Heo6xomau-
MbI€ U JOCTAaTOYHbIE YCIOBUS. 9. DneMeHThl Teopuu KoaupoBaHus. [Ipo0ieMsl XpaHeHus U nepeaayn
cooOmenuit. TpeboBaHusl K KOJUPOBAHUIO U JIEKOIUPOBAHUIO. AN(paBUTHOE U MOOYKBEHHOE KOIUPO-
Banue. Paznenumelie koapl. Koasl co cBoiictBoMm npedukca. KonoBoe aepeBo. 3agaua 00 ontumalb-
HOM KoaupoBanuu andasura. Koasl ®ano n Xapdmena s andasura ¢ 3aJaHHBIMUA 4aCTOTAMU OYKB.
Tumnb! omMOOK MpH mepenave cooOIeHus Mo KaHany cBs3u. [lomexoycToiunBoe koaupoBanue. Met-
puka Xsmmunra. Koasl ¢ o6HapyxeHueM u ucnpasieHuem omnbok. Koxg XsmmuHra jiis ucnpanie-
HUS eIMHUYHOM ommOku 3amenienus. 10. Jlornyeckue cetu. ApudmMeTnueckue AeUCTBUS HaJL IBOMY-
HBIMU YMCIIaMH KaK cCHUCTEeMBbl OyieBbIX QYHKIHI. CxemMbl U3 PYHKIIMOHAIBHBIX OYJIEBBIX 3JIEMEHTOB.
CymMarop mapajuieibHOTO JeHcTBUsA. DieMeHT 3aiepKku. Jlormueckue cetn. CxeMbl U3 (QyHKIMO-
HaJIbHBIX AJIEMEHTOB U 3a/iepkeK. OYHKIIMOHUPOBAaHUE B AUCKPETHOM BpeMeHH. Cymmarop mocnezo-
BatenbHOro neictBus. 11. Koneunsle aBromarbel. Koneunslii aBromar. KaHoHunueckue ypaBHEHHS.
ABTomaTHbIN onepatop. CriocoObl 3a1aHNs KOHEUHOTO aBToMara: Tabiauia rnepexoaos, rpad nepexo-
JI0B. DKBUBAJICHTHOCTh aBTOMAaTa M JIOTMUECKOH ceTH. Teopema 0 NepUOANUECKOM MOCIIE0BATEIbHO-
cTy B aBToMare. [IprMeprsl HEaBTOMATHBIX ONEPATOPOB. ABTOHOMHBIN aBTOMarT. 12. @opMasnbHbIE CH-
cTtemMbl U anroputMmel. CTpykTypa akcuomarnueckoil teopuu. Mcumncnenue BbickasbiBaHui. COOTHO-
LICHHE MCTUHHOCTH U BBIBOIMMOCTH. Teopema o aenykuuu. MHTyHTHBHOE MOHATHE anroputma. Tpe-
00OBaHMS K aIrOpUTMHUYECKUM Tpouenypam. [loHstrue MaccoBoil mpoOi1eMbl U BBIYUCIUMON (YyHKIIUH.
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[IpuMeHUMOCTh aNropuT™Ma K UCXOAHBIM AaHHBIM. 13. PekypcuBHbIe (yHKIIMU. PexypcuBHbIE PYyHK-
nuu. Mcxonubie ¢ynkiuu. Onepatop cynepriosurnuu. Omneparop NMpUMHUTHUBHOW pekypcuu. [Ipumu-
TUBHO PEKYpCUBHBIC (YHKIMU M MPEIUKATHl. Y CIOBHBINA onepaTop. OrpaHMYCHHBIN U HEOTpaHUYCH-
HBII orneparopbl MUHUMU3ALKMU. CxeMa COBMECTHON peKypcuu. YacTUYHO peKypcUBHBIE U oOliepe-
KypcUBHBIC QYHKIMU. YHUBEpcaIbHas QPYHKIMS 1Js JaHHOTO cemeiicTBa ¢pynkuuid. Tesuc Yepua. 14.
Mammunsl Tertopunra. Mammna Teropunra. [Iporpamma u kondurypanus. [Ipotokon paGoTsl Mamiu-
HbL. [IpuMeHUMOCTh K KOH(pUTrypanuu. 3ajlaHue MalmuHbl ThIOpHHTa Ta0NHIIeH TIEPeX0I0B U TpadoM
nepexo10B. Berancnenue Gpynkiuii MmamuHoi Terropuara. Kommosumus mamuH. Teopema Trropunra o
BBIYMCIUMOCTH YacCTUYHO PEKYpCHUBHOM (QYHKUMHU. YHUBepcanbHas MammuHa Teropunra. Tesuc
Trropunra.

DYHKUUOHAIbHBLI AHAIU3

1. MuoxecrtBa Tonosjoruueckue u MeTpudeckue mpoctpancTsa. Llenu u 3apaun  QyHKIIMOHAIBHOTO
aHalu3a, €ro CBsA3b C JAPYTMMHU JucuUIUIMHAMU. CTPYKTypa AUCHUIUIMHBL. Poyib (QyHKIMOHAIBHOTO
aHaJu3a B CTPYKType COBPEMEHHOM MaTeMaTHKu. MHOXXecTBa, MOAMHOXecTBa. Onepanuu Haj
MHO’KECTBAMHU. JKBUBAJICHTHOCTb MHOXECTB. CUeTHbIE MHOXKECTBAa. MHOXECTBA MOIIHOCTH KOH-
tuHyyM. OToOpaxenus. O0mee mousTre GyHkiun. Cucremsl MHOKECTB. bopeneBckue anre6psr I1o-
HATUE METPUYECKOr0 NpocTpaHcTBa. CXOOUMOCTh B METPUUECKUX MpOCTpaHCTBaX. OTKPBITHIE U 3a-
MKHYTbIE MHOXeCTBa. [loHbIE MeTpHuYecKue MPOCTpaHCTBA. [IpUHIMIT CKAaTBIX OTOOpaKEHUH U ero
npuMeHeHus. Torosornyeckue npocTpaHcTBa. KOMIIAKTHOCTh B TOIOJIOTMYECKUX INPOCTPAHCTBAX.
KommnakTtHOCTh B MeTpuueckux npoctpaHcTBax. Teopema Apinena — Ackonu. 2. HopmupoBaHHble U
JIMHEMHbIE TOMOJIOTMYECKUe NpocTpancTBa. JIuHeiiHble npocTpaHcTBa. JIMHENWHbIE HOPMHMpPOBaHHbBIE
npoctpancTBa. banaxoBel mpocTpaHcTBa. JInHEiHbIE U KBagpaTH4HbIe (YHKIWMA B JTMHEHHOM IpO-
cTpaHcTBe. [ MIbOEpTOBBI MPOCTPAHCTBA U UX CBOWCTBA. OpTOroHajdbHBbIE 0A3UChl B T'MIBOEPTOBBIX
npoctpancTBax. llponecc oproronanuzamuu I'pama — IlImuara. OpToroHanbHOE pas3iokKeHHE IMPO-
cTpaHcTBa. Teopema 00 u3omoppusme. Tononornyeckue NMHEHHbIE TPOCTPAHCTBA U UX CBOWCTBA.

3. Teopus unterpana. Psaer @ypre. MHOXKeCTBa MephI Hyllb U U3MepuMble (yHKIMH. FHTErppoBa-
HUE MOHOTOHHBIX CTyneH4aThlx QpyHKiuil. CyMMupyemble (pyHKIHUU, OCHOBHbIE TEOPEMBI O CYMMH-
pyeMbIx QyHKIUAX. Mepa MHOKECTB U Teopusi uHTerpupoBanus no Jledery. Teopema @younu. IIpo-
CTPAaHCTBAa CYMMHUpPYEMbIX (QYHKUUH. Psnpl dyphe MO OpTOrOHAIBHBIM CHUCTEMaM B THIbOEPTOBBIX
IIPOCTPAHCTBAaX M UX cBoicTBa . HaxoxaeHue sneMeHTa Hawinyuuiero npubnuxenus. Ilomnsie opro-
rOHaJIbHBbIE cUCTeMBI. Panpl @ypbe M0 OPTOroHaJbHBIM CUCTEMaM B BECOBBIX JIEOErOBBIX MPOCTpaH-
cTtBax. Psanpr @ypbe MO TPUTOHOMETPUYECKOM CHUCTEME, YCJIOBHS cxoauMmocTu. MHterpan @ypsbe.
Mpmuorounens! Jlexxanapa, Jlareppa , Opmura, ux coiictBa. Paael @ypbe Mo KIACCHYECKHM OPTOTO-
HaJbHBIM TMOJMHOMAaM U uX 0000meHus. 4. JIuHeitHbICOHEPATOPHI B THIHOEPTOBBIX MPOCTPAHCTBAX.
OmnpeneneHne TMHENHBIX ONEPATOPOB B TMHEWMHBIX HOPMUPOBAHHBIX MPOCTpaHCTBaX. HenpeprIBHOCTH
U orpaHnyeHHOCTh. [Ipumepsl. JIuHelHble (YHKIMOHANBI B JUHEHHBIX HOPMHUPOBAHHBIX MPOCTPAH-
crBax. Teopema banaxa — Xana. AnreOpa nuHEHHBIX ornepatopoB. OOpaTHbIil onepaTtop. JInHeliHbIE
orepaTopsl B TWUILOEPTOBBIX MpocTpaHcTBax. CompsikeHHbIN onepaTtop. CaMoconpsKeHHbIE omnepa-
TOpPBHl B THJIOEPTOBBIX NMPOCTPAHCTBaX. BroiHe HempepbIBHBIE ONEPaTOphl B T'HMIIBOEPTOBBIX IMPO-
ctpancTBax. Teopema I'mnp6epra-llImuara. 5. UnTerpanbubie ypaBHeHUsl. OCHOBHBIE OIPE/IEICHHUS.
3aauM, IpUBOJAIINE K MHTETPAJIbHBIM ypaBHEHUAM. VIHTerpanbuble ypaBHeHus Ppenronsma. HMure-
rpajbHble ypaBHeHUs Dpearonbma ¢ cuMMeTpuuHbIME siapaMu. Oneparopsl ['nnsbepra — [Munra.
Teopema ['mnsbepta — Imunra. 3agaua ltypma — JInyBwnis, meroa ¢ynkuuid ['puna. HeogHopon-
HbI€ UHTErpajibHblEe ypaBHEHUs ¢ 6. Bapuanuonnoe ncuucnenue. Jlupdepenurpyempie pyHKIIMOHAIBI
U MX CBOMCTBA. DKCTpeMyMbl Tu(depeHINpyeMbIX (YyHKIIMOHATIOB.
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HumenexkmyanvHvle cucmemul

1. ITonsarue 06 naTemekTyanbHbIx cucteMax (MC)u nckyccrsennom untemmiekre (M), Knaccuduka-
st UC. OcobGeHHocTy 3a1ad, s pemieHus Kotopeix npumMensitores VC. 2. Jlornueckoe U QyHKITHO-
HaJbHOE IporpammupoBanre. OcHoBHbIE NOHATHSA s3bIKa [Iposor. Ctpykrypa nporpammsl Ha [Iposo-
re. Mexanusmsel noucka peumieHuil. Pexypcust. Crnucku. IlpeaukaTtsl BBoga-BeiBoAa. [nuHamuueckue
6a3bl naHHbIX. OcHOBHBIC TOHATHA s3bika LISP. Crnmcku, omeHuBaHue, BCTpoeHHbIE (QyHKIuu. 3.
@opMsbl IIpeAcTaBiIeHUs 3HaHUM. DpeliMbl, CEMaHTHUYECKUE CETH, IPEIUKAThl, HEYETKHE MHOKECTBA.
[IpoayKuMOHHBIE CUCTEMBI. OJKCHEepTHbIE cucTembl. 4. Metonbl moucka pemeHuid. Ilouck B mpo-
CTPaHCTBE COCTOSIHUN. AJTOPUTMBI IBPUCTUYECKOTO MOUCKA. AJIFOPUTM HAMCKOPEHMIIEro CIIyCKa I10
JIEPEeBY PEIICHUI. AJITOPUTM OIICHOYHBIX (QYHKIHMA. AJITOPUTM MUHUMakca. Anbga-0era mporeaypa.
®opmanuzanus jgorudyeckoro BeiBoja. [IpuHiun pesomtonuu. 5. 3ajada IUIAaHUPOBAHUS OCIEA0BA-
TEJILHOCTHU IEUCTBUMN.

VYupasnenue npocredmmmM podotom. [Ipobrnema rpanun u ee pemenne B cucteme STRIPS. ITouck
pelieHuit B MpOAYKIMOHHBIX cucTeMax. Ctpareruu pasperienus koHpiaukToB B cucreme CLIPS. 6.
Heiiponnsie cetu. [lonsarue o neitponax. [lepcentpon PozenOnarra. O0yueHue npu pelieHuu 3aaadu
pacnio3HaBanusi 00pa3oB. [IpaBuna Xe66a. MHorocnoiiHsie HelpOHHBIE CEeTH. PEeKyppeHTHBIE CeTH.

Teopemuueckan mexanuxa

1. Teopus nanpspxenuid. Juddepennuansapie ypaBHEHUST paBHOBeCcHs. Teopust yrpyrocTH, UCTOPHS
pa3BUTHSA, LIEJIb U 3a/1a4d Kypca, CBA3b C APYTMMH JUCHUIUIMHAMU. OCHOBHBIE MOHATHS, TUIIOTE3bI U
npuHuunbl. Cunbl U HanpsbkeHus. Meroa ceuenus. HanpsikeHHOE COCTOSSHUE B OKPECTHOCTH TOYKH
tena. ['pannynbie ycinoBus. Ten3op HanpsbkeHuil. MiHBapuanTel TeH30pa HanpspkeHud. [loBepxHOCTH
Hanpspkennit Komm. Dmmncounn Jlsime. Kpyru Mopa. Oxrasapudeckue HanpspkeHus. J{uddepenmn-
aJlbHble ypaBHeHUs paBHOBecusd. 2. Teopus nepopmauuit. CoorHomenus Kommu. Ilepemernenus u ne-
dopmaruu. Buner nedopmarnuu. OgHoponHas aedopmanms. CocTaBisiomuye Majloi aedopMaruu.
Coortnomenuss Komm. Tenzop nedopmanuu. Yucras aedopmarius u sneMeHTapHoe BpauieHue. Ju-
HelfHas JedopManusi 3J€MEHTa MPOU3BOJIBHOTO HAIpaBJIEHUSA. AHAJIOTHS MEXAY HalpsLDKEHHBIM U
ne(OpMHUPOBAHHBIM COCTOSIHUAMU. 3. CBsI3b MEXIY HanpsKeHUsAMU U aeopmarusmu. O6001eHHbINH
3akoH ['yka. O0o0meHHbI 3akoH ['yka. Pasznmuunbie dhopmsl 3amucu 0606meHHoro 3akona ['yka. 3a-
koH ['yka B ¢popme Jlsime. 3akon ['yka 111 IapoBBIX TEH30pPOB M JIeBUATOPOB. PaboTa BHEIIHUX CHUJI U
NoTEeHUMaNbHas 3Heprus nedopmannii. DHeprust ”3BMEeHEeHUs: 00beMa U SHEPrusi U3MEHEHUs: (POpMBI.
3akoH I'yka g anmsorponHoro tena. 4. IloctanoBka 3amau Teopum ynpyroctu. Ilonnas cucrema
YpaBHEHUH TEOPHUH YNPYTOCTH B JEKApPTOBBIX KOOpAMHATaX. [ paHuuHbIe ycioBus. ['paHuuHbIe ycio-
BUs B HAIIPSDKEHUSX; TPAHUYHBIE YCIOBHS B MIEPEMEIICHUAX; CMEIIAaHHBIE TPAHUYHBIC YCIIOBUS; UHTE-
rpajgbHble rpaHuyHble yciioBus. [locTaHOBKa 3a1a4y Teopuu ynpyroctu B nepeMenienusx. [locranoBka
3aJa4 TEOpUH YNPYroCTH B HaNpsDKeHUsX. YpaBHeHus benprpamu—Muruenna. Teopema Kupxroda o
€MHCTBEHHOCTH PEIICHUs 3aa4u TEOPUH YIIPYTOCTHU. 5. YpaBHEHUs TEOPUU YIPYTOCTH B IMIIMHIPHU-
YEeCKUX U Cc(epruecKuX KOOpIMHATaX. YPAaBHEHMsS PABHOBECHS B LMJIMHIPUYECKHX KOOPIMHATAX.
Cs3p Mexnay nedhopManMsMM U MEpPeMELICHUSMH B LHUIMHAPUYECKUX KoopauHaTax. OmepaTtop
Jlannaca B UIMJIMHAPUYECKUX KoopauHaTaX. OCHOBHbBIE COOTHOIIEHUSI TEOPUH YIIPYTOCTH B cepuye-
CKUX KoopaunHaTax. OcecuMMETpHYHbIE 3a/1a4ll TeOpUU ynpyroctu. OYHKIMS HAMpPsHDKEHUN B cllydae
OCECHMMETPHUYHBIX 3a/1a4. [{unmnHapuuecknii cocy o JEHCTBUEM BHYTPEHHETO U BHEILIHETO JaBlie-
Hull. 3agada byccunecka. J[pyroil Meroa ompeneneHus HANpsSHKEHWH B TOJICTOCTEHHOM TpyOe mpu
BHYTPEHHEM U BHEIIHEM JaBiieHUU. HampspkeHus Bo Bpamaromuxcs auckax. 6. Kpyuenue crepxHeil.
3amaua Cen-Benana. KpyueHue crepkHel C HEKpyribIM THornepeuHbiM cedeHueMm (3amaua CeH-
Benana). Teopema 0 HMPKYJSIMHM KacaTelIbHBIX HampspkeHUil. MemOpanHas ananorus. Kpydenue
CTEpXHS C JUIMITHUYECKUM IONEepeYHbIM ceueHrneM. KpyueHue cTepHS MpsIMOYTOJIbHOTO TMonepey-
Horo ceueHus. 7. Ilmockas 3amavya Teopun yrnpyrocTH B JeKapTOBBIX KoopauHaTax. [linockas nedop-
Manus. [Iimockoe HanpspkeHHOe cocTosiHue. IlocTaHOBKa MIIOCKOM 3aauM B HANpsDKEHUSAX. DyHKIMS
HanpsbkeHud Opu. Ciydan OHOCBA3HOM M MHOTOCBSI3HOM oOnacrteil. Teopema M.JleBu-Mutyemnna.
Pemenune miockoit 3amaun B noimHoMax. [Ipumepsl. Pemenue miockoi 3a1auu ¢ MOMOIIBIO TPUTOHO-
MeTpuueckux psaoB. 8. Ilmockas 3amaua Teopun yNnpyrocTd B MOJSIPHBIX KoopAuHarax. OCHOBHbIE
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COOTHOIIIEHUS TIOCKOW 3a/laydl B MOJISIPHBIX KOOpPAMHATAX. 3ajaya JIjs OECKOHEYHOTo KJIMHA, HArpy-
’)KEHHOTO B BEPIIMHE COCPENOTOYEHHOU cuioi. Ciydail 1elCcTBUS COCPEAOTOUECHHOTO MOMeHTa. Jlen-
CTBHUE COCPEIOTOUYCHHOM CHJIbI Ha MONYIIOCKOCTH (3anaua dnamana). [lonspHo cummeTpudHoe pac-
npejaeneHue HanpsbkeHui. 3agada Jlssme. Yucteiii u3rub kpuBoro opyca (3agavya X.C.I'osioBuna). 13-
rubd xkpuBoro Opyca CHIION, MPUIIOKEHHOM Ha KOHIIE. PacTsokeHne TIacTUHBI C KPYTOBBIM OTBEPCTHEM
(3amaua Kupiia). 9. YnucneHHsle METO/IbI pelIeHUs 3a/1a4 TeopuH yrpyroctu. [lonstue o pacuere mia-
CTHH C TIOMOIIbIO BapUALIMOHHBIX METOJ0B. MeTo KOHEUHBIX pa3HOCTEe. MeTo/1 KOHEUHBIX 3JIEMEH-
TOB. [loHATHE O METOAE MOTEHUNAIOB U T'PAHUYHBIX MHTEIPAIbHBIX ypaBHEHUAX. MeTo/ rpaHuYHBIX
anemenToB. 10. Teopus momobus u pasmepHocteid. [lonodue reomerpuueckux ¢uryp. [Iponopimo-
HajpHOE mojobue. AddunHoe nmogodue. DyHKIMOHANBHOE TToA0OKe. MeTon maciTaboB. OCHOBHBIE
YpaBHEHUS 33Jla4d U YCIIOBHS €IUHCTBEHHOCTH perieHus. [1o100HbIe siBiIeHUs (TIPOIECcChl) U TI0100-
HbIEe MpeoOpazoBanus. MHOXUTENN AudepeHnalbHbIX U UHTErpalbHbIX oneparopoB. MHBapuaHT-
HOCTb YPAaBHEHHUI IO OTHOLIEHMIO K MOA0O0HBIM Npeodpa3oBanusiM. ['omorennocts. Kputepun nono-
6us. HeoOxoaumble U 1O0CTaTOYHbIE YCIOBUS 1MoA00us. MeTon HopManu3anuu ypaBuenuil. [Ipoueny-
pa HOpManu3anuu. KoMOWHUpOBaHUWE KPUTEPUEB M OTHOCHUTEIBHBIX NepeMeHHBbIX. Kpurepuu mapa-
MeTpudeckoro tuna. IIpumepsl. @uznueckuili cMpici Kputepues. BoipoxkieHue kpurepueB. ABTOMO-
nenbHOTh. MeTton ¢pyHKuHoHambHOTro nofodus. CymHocts Metoaa. [lpumeHenne GyHKINOHATHLHOTO
nonobust B Teopun JTUHEHHBIX AuddepeHInaIbHbIX YPaBHEHUH ¢ MepeMeHHBIMU KO3 PHUIeHTaMU.
[Ipumepsr pemenus audQepeHInaTbHBIX YPaBHEHUH € MEPEeMEHHBIMU KOA((UIIMEHTAMH METOJI0M
G yHKIIMOHAIBHOTO 000U AHAIN3 pasMepHocTel. TeopeTuueckre OCHOBBI METOIa Pa3MEPHOCTEH.
Enununer uzmepenus u pazmMmepHocTu. Pasmepnsie n 6e3pa3zMepHbie BenuuuHbl. OCHOBHBIE (IIEPBUY-
HBI€) U MPOM3BOAHBIE (BTOpUYHBIC) BeanunuHbl. Dopmyrna pazMepHOcTH. KOHCTaHTHI onpenenuTenb-
HBIX ypaBHEHU. PazMepHbie mocTOsHHBIE. T-TeopemMa. HekoTopbie BO3MOKHBIE ITYTH YBEIUYCHHS KO-
JMYECTBA OCHOBHBIX €IMHUI] U3MEPEHUsI. AKCHOMAaTUYECKAasi TEOPUSL Pa3MEPHOCTE.

Mexanuka mamepuanos

1. OcHOBHbIE MOHATHUS, IPUHLUIIBI U TUIIOTE3bl MEXAHUKU 1e(hOPMUPYEMOTO TBEPAOIrO Tena. 3aaadu
MEXAHUKH MaTE€pHaJIOB U €€ MECTO CPeAM APYTHX AUCUUIUIMH. OCHOBHBIE NPUHUUIBI U TUIOTE3BI.
Merton cedenuid. 2. ['eomeTpuueckre XxapakTepUCTUKH MONEPEUHBIX ceUeHU cTepkHell. CtaThuueckue
MOMEHTBI U MOMEHTBI MHEpLUMH cedeHui. OnpeneneHue LEeHTpa TSHKECTH ceueHus. [1aBHbIE OCH U
IJIaBHbIE MOMEHTHI uHepuuu. 3. LleHTpanbHOe pacTspKeHUe U cxkaThe crepkHel. [IpononbHble CUbL,
HaIpsDKEHUs U nepemelneHus. 3akoH I'yka. Mexannueckue cBoiicTBa MaTepuanos. PacueTs! Ha poy-
HOCTb U JKE€CTKOCTb IPU PACTSHKEHUU U cxkatuu. 4. HanpsbkenHoe 1 1eopMUpoBaHHOE COCTOSTHUE B TOY-
ke Tena. HarpspkeHHoe cocTosiHUE B TOUKE Tena. TeH30p HanpsbkeHH. ['1aBHbIe MIOMIaIKK U [VIaBHBIE
HanpspkeHus. Kpyrosast nuarpamma Mopa. ['1aBHbIe TUIOIIAAKKU U TJIaBHBIE HANPSHKEHUS B CTEPIKHE
OpU CIOXKHOM HarpyxeHud. JlepopMHpoBaHHOE COCTOSHHME B TOuUke Tena. TeH3zop nedopmarui.
O0606mieHHbI 3akoH ['yka nns usorponHoro marepuana. 5. [Ipsivoil nonepeunsii u3rud. BHyTpenHue
CHJIOBBIE (DaKTOPHI U TU(PepeHIaTbHbIE 3aBUCUMOCTH TPH MPSMOM TonepeduHoM u3rude. Hopmainnb-
HbIE U KacaTellbHble HanpsbkeHus. Pacyetsl Ha mpoyHocTh. [loTeHimanbHas sHeprus fedopMariiy Oaki.
6. Kpydyenue crepxHs. BHyTpeHHUe cuiioBble (akTopbl Npu KpydeHUH. KpydeHue crepiHs Kpyrioro u
KOJIBLIEBOTO MOMNEPEYHBIX CEYEHNH, TOHKOCTEHHOIO 3aMKHYTOIO MOIEPEYHOTO CEYEHMs], CIUIOIIHOIO NpsIMO-
yrojipHoro cedyenus. JluddepeHipanbable ¥ MHTErpalIbHbIE 3aBUCUMOCTH PacyeThl Ha MPOYHOCTh U JKECT-
KocTh. [loTeHtmansHas sHeprust gedopmarmi. 7. DKCIIepUMEHTATBHBIE METOIBI CCIIEIOBaHMS JIehopmartiii 1
HanpsbkeHuid. MeTtoJ anekTpoTeH3zoMeTpun. Merton ¢doroynpyroctu. ['onorpaduueckas untepdepo-
MeTpus. Meton myapa. 8. Cl10)KHOE CONPOTUBIIEHUE CTEPIKHEN.

Kocoit u3ru6, BaenienTpeHHOe pacTsikeHue-cxaTie cTepxkHs. PacTspkeHne-cxarue ¢ n3ruoom.. M3rub c kpy-
yenreM. OOIIMiA Cydaii CJI0KHOTO compoTuBIieHus. 9. PacdeT ToHKOCTEHHBIX cocynoB. [lonsTHe 0 6€3-
MOMEHTHOH TEOpUH 000JIOUEK BpPALICHUA.pPACYET Ha MPOYHOCTh HWIMHAPUYECKUX, KOHMUYECKUX U
chepuyeckux cocynoB. [lonstue o xpaeBom sddekre. [loHsTre o KoHIEHTpanmu HarpspkeHud. 10.
AHaIMTHYECKUE METOBI ONpeAeieHUs TNepeMeleHnid npu u3rude. MeToq HemocpeCTBEHHOTO HHTe-
rpupoBaHuss. MeTo1 HadalbHBIX MmapameTpoB. [ pannunbie ycinoBus. Meron Mopa. 11. Pacuer 6aiiok Ha
ynpyroMocHoBaHH. 12. Pacuer kpuBoro Opyca.  IIpoctpaHcTBeHHBIN Opyc Manoi KpUBH3HBI, BHYTPEHHHE
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CUJIOBBIE (haKTOPBI U HAIPSDKEHUS B TIOMEPEYHBIX CEUSHMSIX TIPU PACTSHKEHHMH (CKATUM) U YMCcTOM m3ruoe. 13.
Pacder TOHKOCTEHHBIX cTepKHEN OTKphITOro mpoduis. CBoO0AHOE U CTECHEHHOE KPYUEHHUE CTEPKHS.
CekTopualibHbIe TE€OMETPUYECKHE XapaKTepUCTUKU ceueHuid. LlenTp m3ruda. Onpenenenue HopMalib-
HBIX M KacaTeJbHbIX HampspkeHuil. 14. YCTOMYMBOCTH CxKaThIX cTepkHEH. [IpomonbHO-TIonepeyHbii
u3ru6 crepxkHs. [lonsatue o0 ycroiiumBoctu. Kpurmueckas cuna.. Ilpenensl mpumMeHHMOCTH (HOPMYITBI
Diinepa.

Ycnosue ycroiuuBoctu. [logbop ceuenus./luddepennmanbHoe ypaBHEHHE MPOJIOJIBHOTO H3THOA.
[TpubmmxeHHbIN MeTON pemeHus. HanpsokeHus u nepemereHus. 15. PacyeTsl 21eMeHTOB KOHCTPYK-
LU [IpY AMHAMUYECKUX WM IMEPUOAUYECKUX Harpyskax. [IpononbHselil 1 nonepeunsii ynap. Pacyer Ha
BBIHOCJIUBOCTh. 16. Konmebanue crepkHei. Ympyrue kojebaHuss 1ehOpPMHPYEMBIX CHCTEM C OJHOM
CTETEHBI0 CBOOOJBI (IIPOAOIbHBIE, KPYTHIbHBIE, N3THOHBIC). CBOOOJHBIE W BBIHYXACHHBIE KOJeOa-
HUus. BisHue cuim conpoTuBIEHUS.

Teopus ynpyzocmu

1. Teopus nanpspxenuid. Juddepennuansabie ypaBHEHUST paBHOBeCcHs. Teopust yrpyrocTH, UCTOPHS
pa3BUTHSA, LIEJIb U 3a/1a4d Kypca, CBA3b C APYTMMH JUCHUILIMHAMHU. OCHOBHBIE MOHATHUS, TUIIOTE3bI U
npuHuunbl. Cunbl U HanpsbkeHus. Meroa ceuenus. HanpskeHHOE COCTOSSHUE B OKPECTHOCTH TOYKH
tena. ['pannunbie ycnoBus. Ten3op HanpsbkeHuil. MiHBapuanTel TeH30pa HanpspkeHud. [loBepxHOCTH
Hanpspkennit Komm. Dmmncony Jlsime. Kpyru Mopa. Okrasapuueckue Hanpspkenus. Juddepenmm-
aJlbHble ypaBHeHUs paBHOBecusd. 2. Teopus nepopmauunit. CootHomenus Kommu. Ilepemernenus u ne-
dopmaruu. Buner nedopmarnuu. OgHoponHas aedopmanms. CocTaBisiomuye Majloi aedopMaruu.
Coornomenuss Komm. Tenzop nedopmanuu. Yucras aedopmarus u siaeMeHTapHoe BpauieHue. Jlu-
HelfHas JedopManusi 3JI€MEHTa MPOU3BOJIBHOTO HAIPaBJIEHUSA. AHAJIOTUS MEXAY HalpsLDKEHHBIM U
ne(OpMHUPOBAHHBIM COCTOSIHUAMU. 3. CBsI3b MEXYy HanpsKeHUsAMU U aeopmanusamu. O6001meHHbINH
3akoH ['yka. O600meHHbIi 3akoH ['yka. Pa3znmmunbie popmel 3amucu o6obmerHoro 3akona ['yka. 3a-
koH ['yka B ¢popme Jlsime. 3akon ['yka 111 IapoBBIX TEH30pPOB M JIeBUATOPOB. PaboTa BHEIIHUX CUJI U
NOTEeHLMaNbHas 3Heprus Aedopmannii. DHeprust ”3BMEeHEeHUs: 00beMa U SHEprusi U3MEHEHUs: (POpMBI.
3akoH I'yka g anmsorponHoro tena. 4. IloctanoBka 3amau teopum ynpyroctu. IlomHas cucrema
YpaBHEHUH TEOPHH YNPYTOCTH B JEKAPTOBBIX KOOpAMHATaX. [ paHuuHbIe ycioBus. ['paHuuHbIe ycio-
BUs B HAIPSDKEHUSX; TPAHUYHBIE YCIOBHS B MIEPEMEIICHUAX; CMEIIAaHHBIE TPAHUYHBIC YCIIOBUS; UHTE-
rpajibHbIE IPAaHUYHBIE yCiIOBHs. 1locTaHOBKA 3a1a4 TeopuM yNpyrocty B nepemenieHusx. [loctanoBka
3aJa4 TEOpUH YNPYrOoCTH B HaNpsDKeHUsX. YpaBHeHus benprpamu—Muruenna. Teopema Kupxroda o
€MHCTBEHHOCTH PEIICHMS 33/1a4i TEOPUH YIPYTOCTH. 5. YpaBHEHUs TEOPUH YIIPYTOCTH B LIWJIMHIPH-
YeCKMX M CPepHUUecKUX KOOpAWHATaX. YpaBHEHHs PABHOBECHS B LMIMHAPHUECKUX KOOPAUHATAX.
Cs3p Mexnay nedhopManMsMM U NEpPEMELICHUSAMH B LWIMHAPUYECKUX KoopauHaTax. OmepaTtop
Jlannaca B UIMIMHAPUYECKUX KoopauHaTaX. OCHOBHbBIE COOTHOIIEHUS TEOPUH YIIPYTOCTH B cepuye-
CKUX KoopaumHaTax. OcecuMMETpHUHbIE 3a/1aull Teopuu yrnpyroctu. OyHKIMS HanpsHKeHUH B cilydae
O0CECHMMETPHUYHBIX 3a/1a4. [{mnmnHapuuecknii cocy o JEHCTBUEM BHYTPEHHETO U BHEILIHETO JaBlie-
Hull. 3agada byccunecka. J[pyroil Meroa ompeneneHHs HANpsSKEHWH B TOJICTOCTEHHOM TpyOe mpu
BHYTPEHHEM U BHEIIHEM JaBiieHnU. HampspkeHns Bo Bpamaromuxcs auckax. 6. Kpydenue crepxHei.
3amaua Cen-Benana. KpyueHue crepkHel C HEKpyribIM THornepeuHbiM cedeHueMm (3amaua CeH-
Benana). Teopema 0 HMPKYJSIMHM KacaTelIbHBIX HampspkeHUil. MemOpanHas ananorus. Kpydenue
CTEpXHS C JUIMITHYECKUM IONEepeYHbIM ceueHrneM. KpyueHue ctepkHs NpSIMOYTOJBHOTO Momepey-
Horo ceueHus. 7. Ilmockas 3amaya Teopun yrnpyrocTH B JeKapTOBBIX KoopauHaTax. [linockas nedop-
Mmanus. [lmockoe HanpspkeHHOe cocTosiHue. ITocTaHoBKa MIIOCKOM 3aauM B HANpsDKEHUAX. DyHKIMS
HanpspkeHudt Opu. Ciydan OJHOCBA3HOM M MHOTrocBsizHOW oOmacteil. Teopema M.JleBu-Muryesnna.
Pemenue minockoit 3agaun B nonrHomax. [Ipumepsl. Pemenre miockoi 3aga4u ¢ MOMOIIbIO TPUTOHO-
MeTpuueckux psaoB. 8. Ilmockas 3amaua Teopuu yNpyrocTd B MOJSIPHBIX KoopAuHarax. OCHOBHbIE
COOTHOILIEHUS TIOCKOM 3a/lauM B MOJISIPHBIX KOOpAMHATaX. 3ajava Juisi 0ECKOHEYHOro KJIMHA, Harpy-
KEHHOT'O B BEPUIMHE COCPEAOTOUEHHON cuitoi. Ciyuall IENCTBUS COCPEOTOUEHHOTO MOMeHTa. Jleit-
CTBHE COCPEIOTOYCHHOW CHJIBI Ha MONYIIOCKOCTH (3amavya dnamana). [lonspHo cumMmMeTpudHOE pac-
npeneneHue HanpspbkeHui. 3anava Jlsme. Yucteiit m3rub kpuBoro Opyca (3amaua X.C.I'onosuna). U3-
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ru0 kpuBoro Opyca cuiIol, NPUIOKEHHOW Ha KOHIIE. PacTskeHue MIIaCTUHBI ¢ KPYTOBBIM OTBEPCTUEM
(3amava Kupmra). 9. UncneHHble METOIBI PEIICHHs 3a71a4 Teopur ynpyroctu. [loHsTre o pacyere mia-
CTHH C ITOMOIIBIO BapUALIMOHHBIX METOJI0B. METOI KOHEUHBIX pa3HOCTEN. MeTo KOHEUHBIX 3JIEMEH-
TOB. [loHsATHE O METOAE MOTCHIMAIOB U I'PAHUYHBIX MHTETPAJIbHBIX YPAaBHEHUAX. MeTol rpaHUYHBIX
anemenToB. 10. Teopust monobust u pazmepuocreid. Teopust nmonobust. [Tonodue reomerpuueckux Gu-
ryp. Ilponoprmonansaoe nogodue. Addunnoe nmomodbue. OyHkIMOHAIBHOE TToA00KMe. MeTon Mac-
mrtaboB. OCHOBHBIE ypaBHEHHsI 33[aud M yCJIOBUS €IMHCTBEHHOCTH pemieHus. [lonoOHbIe siBICHUS
(mportecchl) B O00HBIE MMpeoOpa3oBaHuss. MHOXHUTENMU TU(GEpPEHITMATBHBIX U UHTETPAIBHBIX OIle-
patopoB. VMHBapuaHTHOCTh YpaBHEHHH IO OTHOIICHHIO K TOMOOHBIM MpeoOpazoBaHusM. [ 'oMoreH-
HocTh. Kpurepun nonodusi. Heo6xonumsle 1 JocTaToOuHbIe YCIOBHS 0J00Ms. MeTol HopMalu3aluu
ypaBHeHui. Ilponenypa Hopmanuzanuu. KomOMHMpOBaHNE KPUTEPUEB U OTHOCUTENIbHBIX IIEPEMEH-
HbeIX. Kputepun napamerpudeckoro tuna. Ilpumepsl. @usndyeckuil cMbIC KpuTepues. BeipoxacHue
KpUTEepHEeB. ABTOMOJENbHOTE. MeTo pyHKIMOHambHOTro nogoous. CymHocts Meroaa. [Ipumenenue
(YHKLIMOHAJIBHOIO OO0 B TEOPUM JIMHEHHBIX TU(EepeHIHaIbHbIX YPABHEHUH € NEpPEMEHHBIMU
koo uumentamu. [Ipumepsr perenus qudQepeHnaIbHbIX YpaBHEHHH ¢ IEPEMEHHBIMU KO3 PUITH-
€HTaMU MeTOJIOM (DYHKIIMOHAJIBHOTO 1Moao0usa. AHaiu3 pazmepHocTeill. TeopeTnueckue OCHOBBI Me-
To/a pazMepHocTeil. EnquHuibl namMepenus u pasMepHoctu. PasmepHble n Ge3pa3MepHbIe BEIUYUHBIL.
OcHoBHBIE (IEpBUYHbIE) U MPOU3BOJHBIE (BTOpUUHbIE) BenuunHbl. Popmyna pasmepHocTH. KoHcTan-
ThI ONPEACIUTENbHBIX ypaBHEHUI. Pa3mepHbie ocTosiHHBIE. TT-TeopeMa. HekoTopble BO3MOXKHBIE ITY-
TH YBEJINYEHHS KOJIMYECTBA OCHOBHBIX €MHHUIl U3MEPEHHS. AKCMOMaTH4ecKasi TEOpUsl pa3MEPHOCTEN.

Ilpogpeccuonanvuuiii yuxn

bezonacnocmys sncusnedeamenvnocmu

O611me Bonpockl JuctUILIMHbL. Kiaccudukanuy npoucxoxeHus HecuacTHbIX citydaeB. OObEKTHB-
HBIH ¥ CyOBEKTHBHBIHN (pakTOp O€30MacHOCTH. DKOHOMHUYECKas OLIEHKA HECYaCcTHBIX ciaydaeB. CTpaxo-
BaHHME OT HEeCUacTHbIX ciryyaeB. [lyTu pemenus 6e3onacHocT pabounx mect. OyHkiuu padboroaare-
751 ¥ cry»0bl oxpanbl Tpyna. Camoperynupyemsie opranu3anuu. 2. OCHOBBI IPOU3BOJICTBEHHON ca-
HUTApUU U TUTHEHBI Tpyaa. HopmMupoBaHue npon3BOACTBEHHBIX BpeqHOCTEN. [leficTBue BpeqHocTen
Ha OpraHu3M yenoBeka. OCHOBHbIE CIIOCOOBI 3aIIUTHI YEIOBEKa OT BO3/IEUCTBUS BPEIHBIX BEILECTB,
IbUIH, BUOpAIMHY, IIyMa, HOHU3UPYIOIIUX U3TydeHUH, UX 3¢ pekTuBHOCTD. 3. be3onacHOCTh OCHOB-
HBIX CTPOMUTEIBHBIX MpoIieccoB. TeXHUUEeCKHe pelieHns o 0e30MaCHOCTH TPY/la B IPOEKTHBIX pele-
HUsX. Opranu3zanus CaHUTapHO-OBITOBOTO 00CTYKMBaHHUS Ha cTpoimionaake. bezonacHocTs npu
pa3paboTKe KOTJIIOBaHOB U TpaHILIeH, CIocoObl 00ecredeHtsl yCTOWYMBOCTH yeTyna. bezonacHocTh
MOHT@)XHBIX paboT, obecrieueHre BpeMEHHON YCTOWYMBOCTH KOHCTPYKIIMH, TPY30IObEMHOCTH TaKe-
JaKHBIX YCTPOMCTB, OpraHu3als pabouero Mecra Ha BeicoTe. [IpouHOCTh U yCTONYHMBOCTE TPY30-
HOJIbEMHBIX KPaHOB, OMAaCHBIE 30HbI paboThI kKpaHa. [IpopunakTruka 3eKkTpoTpaBMaTH3Ma, KPUTEPHH
0€30MaCHOCTH 3JEKTPUUYECKOT0 TOKA. 3alUTHOE 3a3eMJICHUE U 3aHYJIEHHE. Y CTPOICTBO MOJIHUE3AIU-
Thl. 4. [loxapHast 6€301MacHOCTh B CTpOUTENbCTBE. OCHOBHBIE CBEJIEHUS O MPOLIECCEe FOPEHNUs, B3PhI-
BOIIOKapOOIIacHbIe MMapaMeTpbl roprounx BeulecTB. KateropupoBaHue Mpou3BOICTBEHHBIX 3JaHUI 110
B3PBIBOIIOKAPOOIIACHOCTHU. | '0pr0UeCcTh CTPOUTENBHBIX MaTepuanoB. OTHECTOMKOCTb CTPOUTENBHBIX
KOHCTPYKIMIA, OrHECTOMKOCTH JK.b. 1 MeTamnmiyeckux KOHCTpYKIUid. OTHECTOMKOCTD 3JJaHUH U CO-
opyxeHuil. [IpoTuBonoxkapHbIe MPerpaibl U pa3pbIBbL. Y CIOBHsI 0€30MacHON IBaKyaIluy JOAEH, Ipo-
eKTHPOBAaHUE MyTel IBaKyallu. 3AaHUs JUIs B3PbIBOOIIACHBIX IPOU3BOICTB, UX KOHCTPYKTUBHBIE pe-
mieHusi. CrocoObl ¥ cpesICTBa TYIICHHS MTOKapOB.

Mamemamuueckoe modenuposanue

1. OcHoBHBIE MOHATHS MaTeMaTHUYECKOro MojaenupoBaHus. OCHOBHbIE (pyHAaMEHTaJIbHbIE 3aKOHBI B
MmexaHuke. IIpenMer m 3agaunm aucuuiuMHebl "Martemarnyeckoe MmonenupoBaHue”. Mecro, nenb u
MPEUMYIIECTBA MaTeMaTUUYECKOIO0 MOJIETTMPOBAHUs B IMpoliecce MO3HaHUSI OOBEKTOB U SBJIEHUN MpU-
poasl. Mojienb, Kak HHCTPYMEHT MCCIIEJOBaHUSI OOBEKTOB U SIBJICHUH U KaK HHCTPYMEHT YIPaBJICHUS
umH. [Ipennocbulku yCrenHOro NpUMEHEHHUsT MaTeMaTHYeCKoro MoJenupoBaHus. AOCTpakTHas Mo-
nens no P. Kanmany. Kimaccugukarust 00beKTOB 10 TUITY MTOBEICHHs. AHATUTHYECKAE U UMUTALMOH-
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HbIE MOJIETIH. DTarbl MaTEeMAaTHYECKOTO MOJIeIUpoBaHus. VicTopruueckuil onbIT (JOpMUPOBAHHS MaTe-
MaTUYECKUX MOJEINICH U PEIIEeHUs MPAaKTUYECKUX 3a/1ad CPEICTBAMM MATEeMaTHKH. 3a/1ada O TPaeKTo-
puu Jiyya CBETa, OTPAKAIOIIErocs OT 3epKajia. 3ajaya O TPAeKTOPUU IPEJOMIISIOLIETrOCs Jydya CBETa.
3anmaya o 6paxuctoxpoHe. Mojienan, OCHOBaHHbIE HA MPUHIUIIE HAUMEHBIIETO ACHCTBUS U MPUHLIUIIE
paBHOBeECHS.

[IpuHUMITBI TPUYMHHOCTU. YpaBHEHUs cocTosiHUA. [locTynarsl 0 mpocTpaHCTBE U BPEMEHU. 3aKOHBI
coxpaneHnus. Haumensiuee neiictue. [Ipunnun Jlarpanxa. Ipunnun I"amunsrona-OcTtporpaackoro.
YcToitunBoe U HEYCTOMYMBOE paBHOBecHe. Y paBHeHue Diepa. [Ipuamun J{anamo6epa. 2. [lonstue
mMareMaTHueckoil mojenu. [loHsTre Moaenu ucciaeryeMoro oObeKTa WiH sBJIeHUA. Maremarudeckast
Mojienb. TpeboBanus Kk MatemaTuueckor Mozaenu. TouHocTs mMogenu. OOIIas TEXHOJIOTUS PEIICHUS
IIPAKTUYECKUX 3aJa4 C UCIIOJIb30BaHMEM MareMaTuku. IlocienoBareiabHOCTh MOCTPOEHUSI U UCTIBITA-
HUS MAaTeMAaTHYECKUX MOJENEN Ha IMpUMepax MPOCTEHIINX 3a]a4 MEXAHUKHU: PACTSHDKEHUE M CHKAaTHE
Opyca, u3rud Opyca, nmorepst ycrounBoctu Opyca. VcnbiTanue MaTeMaTUYeCKOM MOJIETTH — OLICHKa
coctosiHusl oObekTa. Monenu ansi ympaBieHHUs MapaMeTpamMu OOBEKTOB M SIBICHHH. MHOXKeCTBEH-
HOCTb BOIIPOCOB O IIPOSIBJIEHUSIX OOBEKTOB U ABJIEHUI U 00IIHOCTH Mozenel. [IpoBepka aekBaTHOCTH
MaTEeMaTUYECKUX MOJENIEH. YIPOIIEHHOCTh MOJECIIEH.

Wnen, npusiekaemble B KaYECTBE OCHOBBI MaTeMaTUYecKuX mojeneld. OTpakeHue CBOICTB U Xapak-
TEPUCTUK 00BEKTa B MaTeMaTuuecKoil moaenu. Mueanuszanus u abctparupoBanue. Matemaruyeckuit
S36IK (QOPMYJIMPOBAHUS MOCTABICHHOW MPAKTHUECKOW 3a1a4yd. XapaKTePUCTUUYECKHE TOHSATHS IS
OMKCaHUs 00BEKTOB U SBJICHUI (PHEPrHsi, Macca, Cujia, MPOCTPAHCTBO, BPEMS U Jp.), UX KAYECTBEHHOE
U KOJIMYECTBEHHOE IpeJcTaBieHne B Mojensax. KoBapuanTHocTh. 3afaun aHaiu3a U cuHTte3a. Onpe-
JIEJSIOIME COOTHOUIEHUS! M SMIUPUYECKUE 3aBUCUMOCTH B MaTeMaTHYECKUX Mojensax. PazMepHoCcTh
BEJIMYHMH ¥ (GOPMYIHPYIONINX 3a/1a4y BhIPO)KEHUH. YIIPOIICHNE U YTOUHEHHE MaTeMaTHYeCKOH MoJie-
mu. PazmepHOCTh 3a/1a4. AHaJIU3 BIAUSHUSA YIPOUIEHUN U YTOUHEHUH.

CrtpyKTypHBIE U (YHKIIMOHAIbHBIE MOAENIHU. [IUCKpPETHBIE U HENIPEPHIBHBIC, TUHENHbIE U HETMHEIHbIE
mojaenu. MozaenupoBanue nudepeHnaTIbHbIMUA YyPaBHEHUAMHU B YaCTHBIX NMPOU3BOAHBIX. 3ajaya o
dopme 3epkana mnpokekropa. JluHeapuszanus. BapuanuonHele Monenu. BeposTHOCTHbIE MOJENH.
Jpyrue tunsl monenei. Mepapxus MaTeMaTHYeCKUX MoAeNed. 3aMbIKaHME MaTEMaTHYECKHUX MOJe-
neit. 3. Meroasl pemieHus 3aaa4, ChOPMYITHPOBAHHBIX MaTEMaTHYECKUMH MojensiMu. M3yuenue ma-
TEMaTUYECKOM 3aJauu, TOPOXKACHHON CO3JaHHON MaTeMaTH4ecKol Monenblo. CylecTBOBaHUE, MHO-
YKECTBEHHOCTh U €IMHCTBEHHOCTh pelleHui. BrIOOp MaTemMaTnyeckux METOJ0B peueHus: GopMyiu-
pyemoii 3aauu. Tounoe u npubnmxeHHoe pemenue. Bapuannonnsle 3anaun. Kpaesas 3agada u 3a1a-
ya Komm. AHanmuTryeckoe penieHrne. ACUMITOTHYECKUEe pasioxkenus. Meroa Putia. Meron ByOno-
Ba-l'anepkuna. luckperusanus 3agad. Meron Oinepa. CBeieHHE PEIICHU K PELLIEHUIO 3a/1a4 JIMHEH-
HOHM anreOpbl. MeToJ KOHEYHBIX PA3HOCTEH M METOJ] KOHEYHOro djeMeHTa. CHCTEeMbl JIMHEHHBIX
ypaBHeHMI M ux pemeHue. [Ipobiema cobcTBeHHBIX 3HadeHui. Ilonck skcTpemMymoB (QyHKIUI U
¢yHkronanoB. Meron HeloToHa s perieHus: HelMMHENHBIX 3a1a4. MccnenoBanue perennii. Beioop
¥ KOHTPOJIb TOYHOCTH petieHus. Kontpons pasmepHocTeil. Bepudukanus moaemnu.

[ToHsATHE BBIUMCIUTENBHOIO YKCIIEPUMEHTA. Tpuaaa «MOJeiab — allTOPUTM — IporpaMMay. YnucieHHoe
MozenupoBanue. [IpenBapurenbHOe UCCIENOBAaHUE MaTeEMaTHUUECKUX Mojenel. KadecTBeHHbIN aHa-
nu3. be3pasmepnbiii ananu3 3aaauu. [IpubmmkeHHble pemeHus. TouHble pemieHus. AJITOPUTMBI pe-
menusi. [IporpamMupoBanue 1 mporpaMMHoe obecrieueHue s pereHus 3aaad. [IposeneHre KoMib-
IOTEPHBIX pacdyeToB U ux aHanus. [ImanupoBanue pacueroB. OO6paboTKa pe3ynbTaToB pacyeToB. Y TOU-
HEHUE BBIUUCIUTEIbHBIX MoJenel. 4. [Ipunoxennss MaTeMaTHYECKOTO MOIEIMpoBaHus. MaremMaTuye-
CKOE€ MOJIEJIMPOBaHME B 3aJauyax MeXaHUKH aedopmupyemoro TBepaoro tena. IIpencrasieHue TBep-
JIOTO Teja CIUIOIIHOM cpenoi. Jlpyrue ynpoluaromuye TMnoTe3bl U JonyuieHus. Ynpyroe teno. Ilna-
CTHYECKOe Teno. BHyTpeHHHe cuibl, HampspkeHus, Aedopmaiuu, nepemMenienus. HampsbkeHHo-
ne(OpMHUPOBAHHOE COCTOSTHUE TBEpJOro Teia. TeHzop nedopmariuii, TEH30p HANPSHKEHUH U TTIaBHBIE
HanpspkeHus. 3akoH ['yka, Kak ypaBHEHUE COCTOSHUSA. Y paBHEHHsI CTATUUECKOTO PABHOBECHS U ypaB-
HEHMs PaBHOBECHs B JIBM)KCHUHU. YPaBHEHHUS COBMECTHOCTH Aedopmaruii. BeipaxkeHne u3MeHEHUs
sHepruu. opMyIMpPOBKA U PEIICHUE 3a/1a4 CTaTUKU U TWHAMHUKHU TBEPAOro Tena. J[ByMepHbIE U OJI-
HOMEpHBIE 3a/1au Teopuu ynpyroctu.llocTpoeHre MareMaTH4eCKMX MOJAEIEH U pelIeHHue 3a1ad Me-

23



XaHUKH KUIKOCTEN U ra3oB. MeanbHas HeCKUMaeMasl )KUIKOCTh. Bsizkast uakocTs. CoBepILICeHHbBIN
ra3. [locraHoBka 3aad. YpaBHeHue Dusepa sl IBUKECHUS UICATTbHOM AKUJIKOCTH. 3aa4 THIpOCTa-
TUKH. JIBUKEHUE HJIeaTbHOM KUIAKOCTH U JIBXKEHHE BS3KOHM KuJkocTu. YpaBHenue Habe-Crokca.
BoaHBI B )KMIKOCTH U rase.

3ajaun 0 MOMCKE ONTUMAIBHOTO PEIICHUS U UX MaTeMaTH4YecKoe MojenupoBanue. Meu, npusiekae-
MbI€ K MTOCTPOEHUIO MaTEMAaTHUYECKUX MOJeNel 3a1ay onTuMu3anuu. [loctaHoBKa U penieHre 3a1auu
o Opaxucroxpone. [Ipocreiiime 3a1a4n MOMCKa ONTUMATBHOTO PEIICHUS M MX PEIICHUE MaTeMaTH4e-
CKHMM TyTeM. 3aJlaud O HAWIY4IIMX pa3Mepax KOHCEPBHOW OaHKH. DKOHOMUYECKHE 3a/Ja4d B CTPOU-
tenbeTBe. JIMHelHOe mporpaMMupoBanue. MojaenrpoBanue GyHKIUEH eI U HepaBeHCTBAMH Orpa-
HUYCHUH.

Yucnennvie memoowt

1. KpaeBas 3amaua. Pemenne kpaeBoii 3agauun st AudGepeHInaIbHbIX YPAaBHEHU BTOPOTO TOPSAKA
METOJIOM KOHEYHBIX Pa3HOCTEM Ha IPUMEPE CKATO-U30THYTOrO CTEpKHs. UMCleHHas peanus3anus B
cpedax MpOrpaMMHPOBAHUS U CHCTEMax KOMIIBIOTEPHON MaTematuku. ['paduueckas oOpaboTka pe-
3yJIbTaTOB MHXKEHEPHBIX pacyeToB. 2. YCTOHYMBOCTb CKATOI'O CTEpP)KHA. BbluMcieHne coOCTBEHHBIX
YKCcesl U BEKTOPOB JJIsl KpaeBOM 3a/lauM Ha ImpuMepe 3afadu o0 yctoiuuBocTH crepxkHs. [Iporpamm-
Hoe o0ecreueHue i peleHus MpodaeMbl COOCTBEHHBIX 3HaUeHUH. YncieHHas peanu3anus B cpeax
IPOrpaMMUPOBAHUSA M CUCTEMAaxX KOMIIbIOTEpHOW Mmaremaruku. 3. KpaeBasi 3ajmaua J1sl ypaBHEHHUS
ITyaccona. Pemenne 3anaun upuxiie 1uist ypaBHenus [lyaccona meTonom koHeuHbIX pasHocteil. [lo-
CTPOCHHE W30JIMHUI C MCIIOJIb30BAaHUEM COBPEMEHHBIX TpadHuuecKux makeroB. UncieHHas peann3a-
us B cpejax MpOrpaMMUPOBAHMS U CUCTEMAX KOMIIbIOTEpHON Matemartuku.4. 3agada Komm. Pemte-
Hue 3aaaun Komm 11t 00bIKHOBEHHBIX AU depeHInaIbHBIX ypaBHEHNH METOIOM Diiyiepa Ha IpUMe-
pe 3agaun u3ruba KoHcoiau. YuciieHHast peanu3alnus B cpefax MporpaMMHUpPOBAHMS U CHCTEMaxX KOM-
NBIOTEPHOM MaTeMaTUKU. 5. 3ajaya TEIUIONPOBOAHOCTH. 3ajadyu TerwionpoBoaHocTH. [loctpoenue
KPHUBBIX U JUarpaMM Ha KOMIIbroTepe. YucaeHHas peanusanus B cpeaax NpoOrpaMMHUPOBAHUS U CUCTE-
Max KOMIBIOTEPHOM MaTeMaTHKU. 6. 3ajauya JIMHEHHOro MporpaMMUpoBaHus. Pemienue 3anay auHe-
HOT'O IPOrpaMMMPOBAHUS ¢ UCIOJIb30BAHUEM CTAHIAPTHBIX AKETOB IIporpamMm. YuclieHHas peainsa-
oy B Cpefax NpOrpaMMHUPOBAHUSA M CUCTEMaxX KOMIIBIOTEPHOM MAaTeMaTHKH. 7. MeToJl KOHEUYHBIX
3JIEMEHTOB. MeTO/l KOHEUHBIX JIEMEHTOB Ha PUMEpE 33/1a4 O Mporude 6anku Ha yrpyroM OCHOBAHMU.
[TonsiTHiE 0 COBPEMEHHBIX NMPOTrPAMMHBIX KOMIUIEKCAX JJIS pacyeTa CTPOUTENBHBIX KOHCTPYKIMM METO-
JIOM KOHEUYHBIX JIEMEHTOB. UHCIIeHHas peanu3anus B CpeAax MporpaMMUPOBAHUSA U CUCTEMAaX KOMIIBIO-
TepHOW MaremaTtuku. 8. CUCTeMbl HETMHEHHBIX ypaBHEHUN. MeTonbl U mporpaMmMHoe oOecredyeHne
JUISl PELLICHUs] CUCTEM HEJIMHEMHBIX ypaBHEHUHN. YuCIeHHasd peann3anys B Cpelax IporpaMMUpOBaHUs
Y CUCTEMAaxX KOMIIBIOTEPHOM MaTEMaTHKH.

Teopusa ynpagnenusn

1. OnenuBanue napaMeTpoB JTMHEHHOW MO HETHHEHHOTo 00beKTa ynpapineHus. Henunelinas mMo-
nenb o0bekTa ympaBieHus. HopmMupoBaHHBIC 3HAYEHUS TEPEMEHHBIX COCTOSHHS, YIPaBIEHUS W
HaOmonenuil. JluneliHas Mojaenb 0OBEKTa YIpaBIEHUS B OTKIOHEHHSX, OMMCHIBAIOMIAS OOBEKT
yIpaBieHUs] B HEOOBIIOW OKPECTHOCTH YCTaHOBUBLIETOCS pexuma padoTsl. OnpeneneHue 3i1eMeH-
TOB MaTpUIl CTATUYECKON JTUHEHHON MOJENH MO MEPEXOJHBIM IpolieccaM HelauHelnHoi Moaenu. Ore-
HUBAHUE AJIEMEHTOB MAaTPHUIl TUHAMUYECKOW JIMHEMHON MOJENH MO MEPEXOIHBIM MPOIECccaM HEIlU-
HENHOW MOJENN C MOMOUIBI0 HETUHEWMHOIrO MporpaMMupoBaHus. 2. CBONCTBA JIMHEWHON CUCTEMBI C
MOCTOSTHHBIMH ITapaMeTpaMu. Pa3oMKHyTast cucteMa yrpaBieHHI—00BEKT YIIPABICHHS C JaTYNKAMU U
UCIIOJIHUTEIIBHBIMU  YCTPOMCTBAMH. JIETEPMUHUPOBAHHOE M CTOXACTHYECKOE OIMCAHUE CHCTEMBI.
BoccranaBnuBaeMoCTb.  YIpaBiIsieMOCTb. Y CTOWYMBOCTE. 3. ONTHUManbHOE YIpaBICHUE JUHEHHON
CHUCTEMOM ¢ mocTosiHHbIMU TNlapa. [Ipunuun ontuMansHocTH P. bemmana. OnTuManbHbIN TUCKPETHBIN
JMHEWHBIN perynsaTop. 4. OnTuMaabHOE BOCCTAHOBJIIEHUE COCTOSIHUS JIMHEHHOW CUCTEMBI C MOCTOS H-
HbIMM MapameTpaMu. [IpuHIMI cTOXacTHyecKol SKBUBAIEHTHOCTH. ONTUMAaNbHBIA JUCKPETHBIN JIH-
HEWHBIN HaOmomaTenb. 5. MoganpHOE yIpaBieHHE JUHEHHON CHCTEMOM C MOCTOSHHBIMHU TapameT-
pamu. /Inaronanusanus. JInneitHoe npeobpa3zoBaHue MPOCTPAHCTBA COCTOSTHUM. CIBUT OTHOTO Belle-
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CTBEHHOTO COOCTBEHHOI'O 3HAYEHHUs 3aMKHYTOH cucTeMbl. CABUT JBYX KOMIUJIEKCHBIX COMPSKEHHBIX
COOCTBEHHBIX 3HAYCHHMM 3aMKHYTOHN cucTeMbl. 6. PoGacTHOe ynpaBieHne JUHEWHONW CHCTEMOM C TOo-
CTOSIHHBIMU Napametpami. [lepenaTounbie (yHKINU U YaCTOTHBIC XapaKTEPUCTUKH JIMHEHHOMN cUCTe-
MBI C IOCTOSIHHBIMU NapaMeTpamu. CrieKTpajibHas HOpMa MaTPHUIIbl IepeJaTOYHBIX (QYHKIUN 3aMKHY-
TOH CHCTEMBI. 7. YIIPaBICHUE JTUHEHHON CUCTEMOH € IIOCTOSIHHBIMU ITapaMeTpaMy, ONTUMAIbHOE JUIS
OJHOIIIAroBOro mnepexoaa. [MCKpeTHhIN JIMHEHMHBIN peryyisiTop-orpaHuunTelb. JIMCKpETHBIN HeIu-
HEUHBIN PErysTOp-OrpaHUYNUTED.

[IprMeHeHre TMHEHHOTO U HEJIMHEHHOTO MPOrpaMMUpOBaHus. 8. YpaBieHUE JUHEHHON CUCTEMOM C
IIOCTOSIHHBIMM IIapaMETPaMU C HMCIIOJIb30BAHUEM HEJIMHEWHOW HEMPOHHOHU cetu. Moxenb HelpoHa.
Heiiponnas ceTb. [{UCKpEeTHBIN HETUHEUHBIA PEryJIsITOp HA OCHOBE HEHPOHHOM CETH.

Onepauuonnsie cucmemsl u cemu IBM

1. Ocuosubie npunnumsl nocrpoernst OC. Haznauenue u pynkuuu OC. Apxutektypa OC.
VYmpasienue BBOAOM-BbIBOIOM. TpeboBanus, mpeabsBiseMble K MHOTomnosnb3oBarenbckum OC. [Tons-
THE ONepanuoHHON cpeapl. [loHATHE BBUMCIMTENBEHOTO Tpouecca U pecypca. Kinaccudpukamus OC.
OyHkuroHainbHble KOMNOHEHTH OC. YnpaBieHue nponeccamu. YIpaBlIeHUE NaMIThO. YTIPABICHHUE
¢ailaMy ¥ BHEIIHUMU ycTpolicTBaMu. fipo u BeriomoratenbHbie Moy OC. fnpo B npuBuierupo-
BaHHOM pexuMe. MHorocnoitHas ctpykrypa OC. MukposigepHas apxurektypa OC. Konuenmwus.
[IpeumymiectBa u Hegocrarku. Mononutasie OC. Pacnipenenenue u ucnosiab3oBanue pecypco B OC.
[Tepemennsie o6omoukn OC UNIX, orpannuuBaromue pecypcbl. COBMECTUMOCTh U MHOXECTBEHHbBIE
npukiaaaeie cpeapl. Croco0sl peann3anuy NPUKIAIHBIX TPOrpaMMHBIX cpea. Cucrema BBOJA — BbI-
Boaa. lloacucrema Oydepuzanuu. Bydepusiii KOUI. [IpaiiBepsl. Opranuzanus cBszu saapa OC c
npaiisepamu. BBon — BeiBog B cucteme UNIX.2. KomnbroTepHblE CETH U TEIEKOMMYHUKAIIMOHHBIE
texHojoruu. OcHoBHble noHATHSA. Cpeapl nepefaun naHHbix. Kananel TenekoMmyHukanuii. O6imue
CBEIECHMSI O KOMIIBIOTEpHBIX ceTsX. Mctopusi pasButus cereil. CereBble apXUTEKTypbl. CHCTEMBbI
«TEPMHUHAIl — XOCT» U «KJIMEHT» - «cepBep». OyHKIMOHAIbHBIE CTPYKTYpHI. Ilepenada naHHbIX B ce-
Tsx. [Iporokonsr TCP/IP. DranonHas mMojienb BHYTpU — M MexceTeBoro B3ammoneiicteus OSI. Mo-
nenb TCP/IP. Ba3oBbie ceteBbie Tomonorku. OpraHu3anis MeXCceTeBOT0 B3auMOICHCTBHS.

Ceru nepenaun nanHbiX. Kananbl TenekoMMmyHukanuii. KabGenbHble kaHanbl. ONTOBOJIOKOHHBIE JIH-
Huu. becripoBoaublie kaHanbl. OcHoBEl CKC. 3. TexHOMOrNM NOKaNbHbIX ceTel. TexHolornn Kommy-
tanuu. TexXHONIOruu MapimpyTu3anuu. TexHonoruu riodanbHbx ceteit. JlokanpHbie cetu. [Ipumepbl
TEXHOJIOTHI NoKkanbHbIX ceTeil. JlokanbHas cets Ethernet. Meron nmoctryma CSMA/CD. AmnmnapartHbie
CPEJCTBA JIOKAJIBbHBIX BBIUMCIUTENbHBIX ceTell. CereBble KapThl, ajantepbl. Kananel nepenaun aas-
HBIX B JIOKaJbHBIX ceTsaxX. KoMmyHukanmonHoe o0opynosanue. Opranusanus ceTeBoi paboThl.
KoMMyTanust B JOKalbHBIX CETSIX, BUPTYyaJbHbIE JIOKAIbHBIE CETH, NMPOTOKOJBI KomMMmyTauuu STP,
VTP, GVRP. TexHonorun ©6e30macHOCTM B KOMMYyTHpyeMbIx ceTsax. IIpotokon BOOT wu
DHCP.Mapmipyruzanus.Buasr mapuipytuzanuu. [Iporokons! auHamuueckoil mMapupyrusanuu. Cu-
crema aoMeHHbIX uMeH DNS.Crangaptel pacnpeneneHsubix cereil. IIporoxon PPP. Texnonorus
FrameRelay. Texunomorust X.25. Texnonorust ATM. Texuonorus DSL. [Tpotokon ISND u mapmpyTu-
3auus DDR Cranpaptel Mcnonb3oBaHue MOIEMOB B KOMMYHUKaLuUsAX. Mepapxuueckas MOJeINb Mpo-
extupoBanue cetu. 4. CpencrBa cetu MHTEepHET. AIMUHUCTpUpPOBaHHUE ceTell U MHGOpPMalMOHHAS
6e3onacHocTb. [Ipotokon TCP/IP. Cuctema agpecos cetn Mutepuer. JlomeHHas cucrema umeH. [lou-
TOBBIE afpeca. DNeKTpoHHas nouyrta. PopMarsl IEKTPOHHOW NOUTHl. COBOKYITHOCTh NPOTOKOJIOB M H-
tepuet. [lonp3oBaTtensckue areHThl. [loutoBas mporpamma OutlookExpress. bpaysepsl. Web — cep-
Bep.Iloctpoenue nata-ueHTpoB. TeXHOIOrUU ceTell XpaHEeHUs JaHHbIX. PeleHuns: BBICOKON TOCTYIHO-
cti. CeTeBOW agMUHUCTPATOP, LEIU aAMUHUCTpUpoBaHusa. CpencTBa aHanu3a U yIpaBJICHUs CETAMMU.
HNndpopmanmonnast 6e3omnacHoctb. CpencTBa 3allMThl JaHHBIX B ONEPAIMOHHBIX cucteMax. MHcTpy-
MEHTaJbHbIE CpeCTBa obecrieueHus 6e3omacHocTH. bpanamayspsl.

Baszvl oannvix

1. Obmas teopus 6a3 manHbIX. TpeOoBaHus k 6a3am AaHHBIX. [IpUHIUIIEI TOCTpOeHUsT 0a3 JTaHHBIX.
Wepapxuueckass monens naHHbIX. CereBas U peNsLMOHHAs MOJAENH JaHHbIX. PabGora B cpene
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MicrosoftVisualFoxPro. Tabnuusr (PenaktupoBanue, nnaekcupoBanue). 2. Pa3zpaboTka sKpaHHBIX
dbopm.MHCTpYyMEHTHI cpenbl pa3zpadoTurka MicrosoftVisualFoxPro ams cozmanust 1 penakTHpOBaHUS
sKpaHHbIX Gopm. JlobaBnenue, ynanenue u n3menenue 3anuceid b/1. Cesi3u mexay tabmunamu. 3. Co-
3/laHuE TMOJIb30BaTENIbCKOro MHTepdeiica.Pa3paboTka ucmonHseMoro Moayis (exe-mpuiioKeHUs JUis
Windows) Ha OCHOBE SKpaHHOU ()OPMBI U Ha OCHOBE INIaBHOTO MeHI0. 4. Pa3paboTka cucTeMsl 3ampo-
coB.Komangs! si3pika MicrosoftVisualFoxPro mis peanusanmu u npencraBieHus 3anpocoB. [IpumMepsr
0a3 mauHbIX. 5. [IpuMenenue cranaapTHeIX 0T4éTOB.Cpenctia s3pika MicrosoftVisualFoxPro mist co-
3/TaHUSI CTAH/IAPTHBIX OTYETOB.

IIpoepammmusie u annapamusie cpedcmea UHPOPMAMuUKU

1.Anmapatusie cpeactBa [IDBM. Vcerpoiicto I1K. Marepunckas miata. [Iponeccop. [uner. Onepa-
tuBHas namsTh. JKectkuit quck (IDE, SCSI, SATA). uckoBon rudkux awuckos. JluckoBoasr (CD-
ROM, DVD, BD). Buaeoanantepsl. Monutop. KnaBuatypa. YkazarensHble yctpoiicta. [lepudepuii-
Hble ycTpoiicTBa. 2. OmnepalnOHHbIE CUCTEMBI W MX COCTaBHbIE 4yacTd. OmnepanuoHHbIE CHUCTEMBI
(DOS, Windows 9x, WindowsXP, WindowsVisa, Windows 7). ®aiinossie cuctemsl FAT, FAT32,
HPFS, NTFS. OcHoBHBIE XapaKTepUCTUKH onepanioHHoi cucteMsl. Knaccudukanus OC mo pa3nuy-
HbeIM npu3Hakam.OcHoBHbIe XapakTepuctuku OC. [Tonb3oBarensckuit untepdeiic. [lanenu 3agay, na-
Henmu uHCTpyMeHToB. CripaBouHast cucrema. IIpoBomauk Windows. KonrekctHoe mento. Co3manue
HOBBIX manok. OcobeHHOCTH oOMeHa JaHHbIMHU. HacTpoiika cucTeMbl ¢ MOMOIIBIO MaHeIH YIpaBlie-
aHus. Ommans mexay OC cemeiictBa Windows. 3. TekcroBsiid npomeccop MicrosoftWord u Diek-
TponHble Tabmuipl MicrosoftExcel. TekctoBerii mpoueccop MicrosoftWord. Co3ganue 10KyMEHTOB,
Habop TekcTa, co3ganue GopMyl, COXpaHEHHE Pe3yIbTaTOB padOThI, BBOA M300paxenuid. [lepemere-
Hue u konupoBanue. @opmatupoBanue gokymenta. Ctunu. [onsa. Coznanue tabmuu. Penaktuposa-
HUE TaOJIHIIBL.

Onektponnbie Tabnuiel MicrosoftExcel. 3anyck MicrosoftExcel. Pabouas o6nactes MicrosoftExcel.
Cnpasounas cucrema MicrosoftExcel. Beixon u3 MicrosoftExcel. [Tanenu uacTpymenToB. Co3nanue
¢aiina. Coxpanenue ¢aitnoB. OtkpsiTHe ¢aitnos. Ilouck ¢aiinos. BBox uncen u Tekcra. Penaktupo-
BaHue. Y nanenue naHHbIX. 4. [Ipuknaansie u cioyxebHble mporpaMMbl. Kitaccuukanust ciyxeOHbIX U
MPUKIAIHBIX porpaMM. [IporpamMmbl-apxuBaTOpbl. AHTUBUPYCHBIE MIPOrpaMMEl. 5. IHTepHET u mpo-
rpamMMHble cpenctBa. [Iporokonsl. [Monkmouenne k MutepHery. InternetExplorer. PabGora c anek-
TpoHHOM mo4uToil. 3amyck u HacTpoiika OutlookExpress. Co3nanue u otnpaBka cooOuieHuid. Bxoas-
IIME ¥ UCXOSIINE COOOIIEeHH s, BIIOKEHUE (HalIoB.

Ilpozpammuposanue ona IBM

1.0cHOBBI TIpPOrpaMMHUPOBaHUsI Ha ANTOPUTMHUYECKOMSI3BIKE BBICOKOTO ypOBHSA.O030p COBpEMEHHBIX
SI3BIKOB M CHCTEM MPOTPpaMMUPOBaHUA. AJ(aBUT aITOPUTMUUYECKOTO si3bika. CTPYKTypa MpOrpamMMBl,
dopmartel 3anmucu. Mimena. O0bekThl naHHBIX. Omnepanuu U BeIpaXeHUsS. BCTpoeHHBbIe MaTeMaTtuye-
ckre QyHkiuu. MeTku u komMeHnTapuu. Oneparop npucBanBaHus. BBOI-BBIBOJT TaHHBIX. Y CIIOBHBIE
omepaTtopsl. Oneparopsl nepeaaun ympasienus. Omneparopusie ¢yHknuu. {ukmel. Maccussl. [Ipo-
rpaMMHBIE KOMIOHEHTHI. 2. OCHOBBI YHCIICHHBIX METOJIOB.BBIYMCIHTENbHBIE METOBI PEIICHUs OC-
HOBHBIX anreOpanueckux 3aaad. [IpsMble U UTEpallMOHHBIE METOBI PEIICHUS] CHCTEM JIMHEWHBIX all-
reOpanyecknx ypaBHEHUU. MeETObI BBIUMCIECHUS COOCTBEHHBIX 3HAYEHUH W COOCTBEHHBIX BEKTOPOB
MaTpul. MeTopl YMCIEHHOTO UHTErPUPOBaHUs. MeToIbl pelieHus HeMMHENHBIX ypaBHeHU. MeToa
HAaWMEHBIIIUX KBAJIPaTOB.

Komnviomepnas zpaguxa

1. HauepratenbHasg reomerpus. Metoasl npoeuupoBaHus. Touka, NpsiMasi, TUIOCKOCTb Ha 3IIOpe
Momnzka. Crioco6sl npeoOpazoBanus npoekuuii. Muororpannuku. IlosepxHoctu. CeueHnue noBepxHo-
CTEH IUIOCKOCTHIO. B3anMHOe nepeceueHne noBepxHocTel. Pa3BEpTkU. AKCOHOMETPUYECKUE MTPOEK-
nun. TeHnn B opToroHasibHbIX poekuusx. [lepcnexkrusa. [Ipoeknun ¢ uncnoBeiMu otMeTkamu. 2. M H-
xeHepHas rpaduka. OcHoBHBIE TpeOoBaHUA K uepTexaM Ha ocHoBe 'OCToB. I'eomerpuueckue mo-
cTpoeHus Ha depTexax. [IpoekimonHoe yepuenue. Buapl coenuuenuii. Paboune depTexu neraneil.
OO6ume mnpaBuina OGOPMIICHUS CTPOHUTEIBHBIX UYEpTEXKEH. APXUTEKTYPHO-CTPOUTENBHBIE YEPTEKU
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3naHui. YepTexu CTPOUTENbHBIX KOHCTPYKIHUI U y3710B (00mue cBenenusi). 3. KommnbioTepHas rpa-
¢duka. Benenue. CriocoOn1 3amanus Touek B AULOCADe. Komanaer uepuenus. CpeacTBa HaCTPOMKH
paboueii cpenst AutoCADa. PenaktupoBanue yeprexeit. Coopounslii ueptex. [lomydenne KOHCTpYK-
TOPCKOM JJOKYMEHTALMH.

Ilpuknaonoe npozpammnoe obecneuenue

1. Ilpenmet u 3amgaun qucuuiinebl "lIpukiagHoe nporpaMmmHoe obecrieuenue”. MecTo, 1eib u mnpe-
UMYIIECTBA UCIOIb30BAaHUS PA3BUTOIO COBPEMEHHOTO IIPOrpaMMHOT0 oOecriedeH s 111 000CHOBaHUS
IPOYHOCTH, YCTOWYMBOCTH, HAZIGKHOCTH M O€30MaCHOCTH OOBEKTOB CTPOMUTENIBCTBA Ha ATanax MpoeK-
TUPOBAHUA, CTPOUTEIBCTBA, IKCIUTyaTallUl U PEKOHCTPYKIIMH, a TAK)KE WHBIX aHTPOIIOT€HHBIX U MPH-
poaHbIX 00BbeKTOB. CTaTHUECKHE W JNWHAMHMYECKHE 3a7adyd CTPOMTEIbHON MEXaHUKU B JIMHEHHOH U
HEJIMHEWHBIX MOCTAHOBKAaX, pemiaeMble 3((EeKTUBHBIMU YHUCICHHBIMU METOJaMU. MeTo/ KOHEYHBIX
anemeHToB (MKD) m ero cymepaneMeHTHbIE MOIU(UKAIIMA — €CTECTBCHHBIE «IUACPHI» MO KOJIUYe-
CTBY U CII0)KHOCTH HCCJIEIOBAaHHBIX 00beKTOB. COBPEMEHHBIE MPOTrPAMMHbBIE KOMILIEKCHI, pealn3yio-
e pa3Butbie cxemMbl MKD U mpuMeHsieMble B OT€YECTBEHHON M MUPOBOM IMPAKTHUKE JJISI pacyeTOB
HanpspkeHHOo-IedopmupoBanHoro coctosuus (HAC), mpouHocTu, yeroitunBocTH U 6€30MacCHOCTH aH-
TPOIIOTE€HHBIX U MPUPOAHBIX cucTeM. HeoOxoaumas CBSi3b C CUCTEMAMHM MOHUTOPUHIA YHUKAJIbHBIX
00BEKTOB (MOBBIMICHHONW OTBETCTBEHHOCTH). 2. OCHOBHBIE BUABI U «APXUTEKTYpa» PACUETHBIX MPO-
IPaMMHBIX KOMIUIEKCOB. PacueTHble MporpaMMHbIE KOMIUIEKCHI O0IEro Ha3HaYeHHs! (KOMMEpUYEecKue
U HCCIIEJIOBATEIbCKUE JISl CIOXKHBIX/OTBETCTBEHHBIX OOBEKTOB) U OOBEKTHO-OPUEHTHPOBAHHBIE —
NpeuMyIecTBa U HeJoCTaTku. Peanusanus B coBpemennoi Windows-000s10uke eUHON «apXUTEKTY-
pBI»: Tpenpoleccopbl (aBTOMATHU3UPOBAHHOE MOCTPOCHHWE M BU3YyalM3alus paiuoHaibHbIX KO-
MoJIeJIei) + BEIYHCIUTENbHBIE TIpolieccopsl (0ubmmoreka KD, MoIIHbIe «pemmaTenny 3a1ad THHSHHON
anreOpsl U T.I.) + MOCTIPOLIeCCOphl (TabIUYHO-TpaduyecKkoe mpecTaBiIeHe Pe3yabTaToB, 00padoT-
Ka, BKJIOYasi OLIEHKHU MPOYHOCTH, YCTOMYMBOCTU U apMUPOBAHUS 110 HOPMATUBHBIM MeTOIMKaM). J[By-
CTOpOHHSAS CBsi3b ¢ coBpeMeHHbIMU CAIIP, koHBepTalus NaHHBIX U3 KOHKYPHUPYIOIIUX PACUETHBIX
KoMIUIeKCOB. OCHOBHBIE KPUTEPUHU BHIOOpA a/leKBaTHOIO MPOTPAMMHOIO obOecreyeHus i Kiacca
pelaeMbIX 3ajiad u/uiu 00beKTa pacueTHOro uccienoBanus. IIlporpaMmHoe obecrieueHne, BBIOpaHHOE
st ueneir ooyuenust — Jlupa, ACTPA-HOBA, RobotMillennium, ANSYS/CivilFEM, CTAIUO. 3.
[Toctpoenue K3-moneneit mpemnpoiieccopubiMu cpeacTBamu. KO3-Monens v ocHOBHBIE HH(DOPMAIIUOH-
HbIE MaCCHUBBI, €€ ONpeaesomue: PU3NKO-MEXaHNYECKUE XapaKTEPUCTUKU MAaTEPHaIOB, Y3JIbl U MX
KOOP/IMHATHI, KOHEUHbIE 3JIEMEHTHI, Harpy3Ku (0OBEMHbIE, TOBEPXHOCTHBIE, IMHEWHBIE U COCPENOTO-
YeHHbIE), KHHEMaTHYECKHE TPaHUYHbIE YCIOBHs, Macchl U JeMmndeps! U Ap. Bo3moxHocTH npenpo-
LIECCOPHBIX MoAynel coBpemeHnHoro I10 mo aBTOMaTU3MpPOBAHHOMY IOCTPOCHUIO (BKJIIOYAs MCIIOJb-
3oBanue CAIIP-mopeneii, KOHBEpTalUIO JAHHBIX W3 KOHKYPUPYIOIIHUX MPOrPaMM, aBTOTCHEPAIIHIO
CEeTOK), BU3YAJIM3allUd M JOKYMEHTHPOBAaHUIO palMoHanbHbIX KO-Monenell KOMOMHUPOBAHHBIX CH-
cteM. OCOOEHHOCTH MOCTPOEHHS 0aT0YHO-CTEPKHEBBIX, ININTHO-000JI0YEYHBIX U TPEXMEPHBIX (00B-
€MHBIX) MOJIEJIEH JJIsl CTaTUYECKUX U JMHAMHUUYECKUX 3a/1a4 ¢ UCIoJIb30BaHueM «oubmanorexk K9» I10.
SIBHOE cymepasieMEeHTHOE MoJieIpoBaHuEe — TpeboBaHMs U HpeumyliecTBa. Heobxoaumas moapo0-
HOCTh MOJIENIU, «TOHKOCTH» M HCKYCCTBO MOJEIMpoBaHus. Bepudukauus pacdeTHbIX Mojenedl Ha
CTaJUU UX MOCTpoeHus. 4. BolnosHeHne pacyeToB ¢ MCMONIb30BaHUEM «OMOIMOTEK)» YMCICHHBIX Me-
TOJIOB M cXxeM. OOOCHOBaHHBIN BBIOOP CXEeM ISl PEILICHUsI BHIYMCIUTENBHBIX 3a/a4 (B 0COOEHHOCTH —
OOJIBIIION Pa3sMEPHOCTH):

— CHCTEM JIMHEWHBIX anreOpanvecKuX YpaBHEHHsI paBHOBecHs (IIpsSMbIe, UTEPAIIMOHHBIC, CMEIIaH-
HBIE);

— YaCTHYHBIX NMPOOJIEM COOCTBEHHBIX 3HAUCHHMH — OMpeseneHusi COOCTBEHHBIX 4acTOT U (OpM KoJe-
Oanuii, Harpy30Kk 1 (GopM MOTEpH HA4YaIbHOW YCTONYMBOCTH (MTEpalliii MOANPOCTPAHCTBA, OJIOUHBIHI-
Jlanmom u ap.);

— MHTETPUPOBAHUS 10 BPEMEHU HECTAI[MOHAPHBIX YPaBHEHUI TEOPUU TOJIS;

— MHTETPUPOBAHMSA MO BPEMEHHU YpaBHEHHH TUHAMUKU (C pas3iiokeHHeM 1o (opmam KojeOaHHH U
MpsIMbIE SIBHBIE U HESIBHBIE CXEMBI).

27



[IpuHLIMTIBIL, KPUTEPUH ¥ MHCTPYMEHTAPHUN BepUBHUKAIIMH PACUETHBIX MOJIEJICH, OBTOPHBIE U albTep-
HaTUBHbIE pacueTsl. 5. [IpencraBnenue nu oOpaboTka pe3yabTaToOB PacyeTOB CPEACTBAMU IOCTIPOLIEC-
COpOB, HOPMaTUBHbBIC OLIEHKU. MacCUBBI pe3ylbTaTOB CTaTUYECKUX U JUHAMMYECKUX PACUETOB: II€-
peMelleHus y3J10B U ycuius/Hanpsbkenua B KO, peakiuu B onopax, coOOCTBEHHbIE YaCTOThI U ()OPMBI
KOJIeOaHUH, KPUTHYECKUE HATrPY3KU U (POPMBI TOTEPH YCTOMUMBOCTHU U p. DyHKIIMU MOCTIPOLIECCOP-
HOU 00pabOTKH, YUCIOBOIO U BU3YaJILHOTO NPEJICTABICHHs. AHAIN3 PE3yJIbTaTOB, OLEHKA IIPOYHOCTH
110 HOPMAaTUBHBIM METOJUKAM IS JK/0 AJIEMEHTOB (BKJIIOYas apMUPOBAHKE) U METAJUIOKOHCTPYKLIUH.
[TpunsATHE peuieHni 0 MPOYHOCTHOM ONTHMHU3ALMU O0BEKTa pacyeTHbIX HcciaeoBaHui. JlIoKyMeHTH-
pOBaHME PE3yJIbTAaTOB pacuera. 6. Pemenue 3amau Teopuu moiist (TEIIONPOBOAHOCTD, (GUIBTPALIUS U
T.I.) KaK 3Tall olpeneseHust Harpy3ok. OOBEKThl U CUTyaluu, Ui (B) KOTOPBIX TpeOyeTcs pelieHue
CTallMOHAPHBIX M HECTALMOHAPHBIX 33/1a4 TEIUIONPOBOAHOCTH, (DMIBTPALUU, THIAPOAMHAMUKU U JIP.
3afay Teopuu noiis. OcOOEHHOCTH MOJEIMPOBAHUS, pacueTa U aHanu3a. [Ipumepsl peleHHbIX Mpak-
TUYeCKUX 3an1ad. 7. CTaTuyeckre pacyeTbl MPOCTPAHCTBEHHBIX KOMOMHHPOBAHHBIX CHCTEM B JIMHEH-
HO-YIIpYyroil mocraHoBke. PacueTsl KOMOMHHMPOBaHHBIX (IIMTHO-000J0YEYHO-CTEP)KHEBBIX) CHCTEM
CTPOMTENBbCTBA HA CTATUYECKHE HATPY3KHU: BEC, CHET, «CPEeIHUiI» BeTep, ruapoctaTika u ap. OcobeH-
HOCTH MOJEIUPOBAHUS U PacyeTa BICOTHBIX KOMIUIEKCOB, OOJBIIEHIPOJIETHBIX 3/1aHUM, CUCTEM «CO-
Opy’KE€HUEe-OCHOBaHUE» U Jip. 00bekToB. Kpurepun nocroBepHoctu pacuera. [Ipumepsl peleHHBIX
IOpaKkTUYeCKUX 3ajad. 8. JlmHamuueckue pacyerbl (BeTep, cecMHKa, BUOpaluu U Jp.) JHUHEHHO-
YIPYTUX CUCTEM.

Pacuer 3HaUMMBIX COOCTBEHHBIX YaCTOT U (OpM KoJeOaHUll (KpUTUUECKUX HArpy30K U (Gopm norepu
ycrorunBocT). «HopmatuBHas» JTUHEHHO-CIIEKTpalibHAs METOAMKA pacuera Ha CeCMHUYECKUEe BO3-
NecTBUS, 3aJaHHbIE CHEKTpaMH yCKOpeHUH. PacdeThl ycTaHOBMBIIMXCS BBIHYXJIEHHBIX KoJeOaHUN
(BuOparuii). Pacuersl HeycTaHOBUBLIMXCA (IIEPEXOJHBIX) TUHAMUYECKUX MPOLIECCOB — UHTErPUPOBA-
HUE 110 BpEMEHU ypaBHEHMH JIBH)KEeHUs (celicMuKa, BeTep U T.I1.). OcoOeHHOCTH AMHAMUYECKOro pac-
YeTa BBICOTHBIX KOMILIEKCOB, OOJBIIETIPOJIETHBIX 3AaHUN, CUCTEM «COOpYXEeHHe-ocHOBaHUEe». [Ipu-
MEPBI PEIICHHBIX MPAKTUYECKUX 3ajad. 9. PacueTsl MacCUBHBIX Ha3€MHBIX U MOJ3EMHBIX COOpYKeE-
HUH, Y3JI0B KOHCTPYKIMM B TpEXMEpPHOU MocTaHOBKe. TpexMepHble (00bEMHbIE) MOAEIN OCHOBAaHUMI
(TPYHTOBBIX U CKaJbHBIX), HA3€MHBIX M MOJ3EMHBIX COOPYKEHUH U «KPUTHYECKUX» Y3JI0B KOHCTPYK-
Ui — cypoBas HEOOXOJUMOCTh WIIH «OJ1a)Kb» BBIYMCIUTENEH-PEKOPACMEHOB. «Cymep» pa3MepHOCTH
pemraeMbIx 3a1a4. OCOOEHHOCTH MOJETUPOBaHMS, pacueTa U aHain3a. [IpuMeps! peleHHbIX MPaKTH-
yeckux 3a1a4. 10. Pacyersl ¢ yueTroM HEMMHEHHBIX CBOMCTB MaTepHUaoB U OOJBIIMX MEPEMEUICHH.
du3nuecKy HeJMHEHHbIE 3aaui: PacyeThl 5k/0 KOHCTPYKIMN ¢ Y4€TOM TPEIMHOOOpa30BaHus U MOJI-
3y4eCTH, METAIJIOKOHCTPYKIIMH — C Y4ETOM IUIacTUYecKuX AedopMaliuii, OCHOBaHUM U IPYHTOBBIX
COOPYKEHMI — C YYETOM HEIMHEMHBIX MOJEIIEH IpyHTa. ['eOMETpUYECKN HEIMHEMHBIE 3aa4l: pacyeT
TOHKOCTEHHBIX 000JI0U€YHO-CTEPHKHEBBIX CUCTEM C YUYE€TOM OOJBIINX MEepeMeIIeHnui (J10- U 3aKpUTH-
YecKoe MoBe/IeHue). 3a7aud ¢ OJJHOCTOPOHHUMHM CBS3SIMU U C TPEHHEM. YUeT MO3TAalHOCTH BO3BEe-
HUS JUIS TIOJI3EMHBIX M HA3€MHBIX COOPYKE€HUU. [IpuMepsl pelieHHbIX TPaKTUYECKHUX 3a/1a4.

Obvexmuo-opueHmupo8anHoe npocpamMMUpO8aHUe

1. BBeneHne B 0OOBEKTHO-OPHEHTHPOBAHHOE MporpammupoBaHue. [IpenmyinecTBa W HEIOCTATKU
OOII. IIporpammusie cuctemsl, npennasHadeHabie A Hanucanus OOIl. OcHOBHBIE 0COOEHHOCTH H
ux npeaHazHadyenue. Cpena BuzyasibHOro nporpamMmupoBanust Delphi. Mcropust pa3BuTHs, OCHOBHBIE
0COOEHHOCTH, NpeumyliecTBa U HegocTaTku. 2. OcHoBHble npuHLUnbel OOIL. Onpenenenre o0bekTa U
KJacca, aTpudyTa u cBoiicTBa. Omneparyy U MEeTO/Ibl, OCHOBHBIE THITBI ONIEpAIIHii, TpaBHUiIa UX MOCTPO-
enus. Onucanue kiacca Ha si3pike ObjectPascal. Mnkancymnsmus. Paznenenne atpuOyToB U METOI0B
kiacca. Paznensr private, protected, public u published npu coznanuun kinacca 8 ObjectPascal. Hacie-
nosanue. [lomumopdusm. Kpurepun oneHKM NpaBUIBHOCTU MOCTpOoeHHs KiaccoB. OOpaboTka uc-
KIIIOYUTENBHBIX cuTyanuil. 3. MHoro3agauHocts. Tunsl MHOro3azadyHoctu. Hanncanme MHOronorod-
HBIX NpWIOKeHUH ¢ ucnonb3oBanueM Delphi.. 4. Texnomorun OOII. OG30p Texnonoruit OLE u
COM. HUcnonp3oBanue Bo3MoxkHoctelt Delphi nist co3ganus npuiioskeHUi HCIIONB3YIOIUX TEXHOIO-
ruu OLE u COM.
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Opzanu3zayusa u na1aHuposanue nPoOuU3600Ccmea

1. KoHuenryanbHble OCHOBBI OpTraHU3alMi CTPOUTEIBHOIO MTPOU3BOACTBA. DTalbl Pa3BUTHUS U COBpE-
MeHHBIe 3a1a4u. OTpacieBble OCOOCHHOCTH CTPOUTENIbCTBA MPEANPUATHH, 3TaHUA W COOPYKECHUHU.
OpranuzannoHsbie GOpMbl U CyObEKThl HHBECTULIMOHHO - CTPOUTEIILHOM JlesaTenbHOCTH. B3anumoneii-
CTBUE YYaCTHUKOB CTpOUTENbCTBA. 2. [ImaHMpoBaHUE CTPOUTENIBHOTO IPOU3BOACTBA. DenepanbHble U
pPErMOHANIbHBIE UHBECTULMOHHBIE TPOrpaMMbl. TUTYJIbHBIE CIIUCKHU CTPOEK. [[oroBOpHBIE OTHOLIEHUS.
Bri6op crparernn Ousnec-maHoB. 3. JIOKyMeHTauus 1O OPraHU3alUU CTPOUTENHCTBA U MPOU3BOJI-
ctBy pabot (ITOC, IIIIP). CoctaB u comepkaHue MPOCKTOB OpraHM3aIuu crpouTtesbeTBa. CocTaB H
coJiepKaHue TPOEKTOB MPOU3BOACTBA paboT. CocTaB M cojiepKaHue TEXHOJIOru4ueckux kapr. Cocras
U COJiep’KaHue MPOEKTOB opranu3aiuu padot. 4. Opranuzanus padoT MOJATOTOBUTENHLHOTO MEpUO/a.
CrpyKTypa MOATOTOBKU CTPOUTEIHHOTO POU3BOJACTBA U Kilaccudukanus ee 3eMeHToB. OneHka 3Ha-
YUMOCTHU (PAKTOPOB OCBOEHHUSI CTPOUTEIBHBIX IUIOMAI0K. [IpHHIMIIBI MHKEHEPHOI MOATOTOBKH CTPO-
UTENBbHBIX TIOMAanoK. OCOOEHHOCTH MHKEHEPHON MOJATOTOBKU Tepputopuid. 5. Opranuzainus padboT
OCHOBHOTO MEpH0/ia CTPOUTENbCTBA. [IpUHIIUIIBI OpraHU3aIi CTPOUTENBHBIX 00bEKTOB. Moenupo-
BaHUE NIapaMeTPOB BO3BEACHUE 3/1aHUM U coOpy:keHHM. Opranu3anus CTpOUTENbCTBA KHUIIbIX U 001LIe-
CTBEHHBIX 3/1aHuil. OpraHu3aius CTPOUTENbCTBA MPOMBILIUICHHBIX NpeAnpusTuii. 6. OCHOBBI MOOWIIb-
HOro crpoutenberBa. [IpuHIMNIBI MOOMIBHON cTpouTenbHON cucteMbl. Kitaccugukanus 31eMeHTOB
MOOUJIBHOU CTPOUTENbHOU cuctembl. CTpyKTypa paboT muoHepHoro mnepuoga. OpraHu3allOHHBIC
(GopMbl MOOMJIBHOI'O CTpOUTENbCTBA. 7. OpraHu3anusi U MpoBEJEHUE KOHKYPCOB U MOAPSAIHBIX TOP-
roB. MeponpusaTus 1 IpoUeaypbl MOATOTOBKH KOHKYpcoB (ToproB). [Topsimok odopmiienus u nmogauu
3assBoK. OpraHu3anus U MpoBeJIeHUE OTKPBITHIX U 3aKPBIThIX KOHKYpCOB (ToproB). Tema OueHka KoH-
KYPCHBIX MpPEIJIOKEHUIN U ompeaeneHue modenutens. 8. YIpaBleHUE B CTPOUTENbCTBE. MeToabl U
¢GyHKIMM ynpasieHusi. TUIOBblE OpraHU3alMOHHbBIE CTPYKTYPBl YIIPABICHUS] CTPOUTEIbHBIX OpPraHHu-
3anuil. [lonoxenus o noapazaeneHusx, J0JHKHOCTHbIE MHCTPYKIUUA. ONepaTUBHOE YIIPABIEHUE CTPO-
UTEJIbCTBOM.

Mamepuanogedenue

1. Cocras, cTpoeHue, CBOMCTBA, MPUHLUIIBI CUCTEMATU3allUN MaTepraioB. AMOp(hHOE U KpHCTaINye-
CKO€ CTPOEHHE, THUIIbl KPUCTANIMYECKUX PELIETOK, SIBJICHUS MOIUMOoppu3Ma u anuzorpomnuu. Jledek-
Thl CTPOCHMSI M UX BIIMSHUE HA CBOMCTBA.- [[pMHIMIIBI CO3/1aHUs CIIABOB M KOMIIO3MIIMOHHBIX MaTe-
puanoB.- MeTobl uccae0BaHusl CTPYKTYpbl U CBOMCTB MaTEpHUajIoB.- 3aKOHOMEPHOCTH (POpPMHUpPOBa-
HUSL CTPYKTYpPBI JUTHIX, 1€(OPMUPOBAHHBIX M MOPOLIKOBBIX MaTepHaiioB. 2. CTpoeHHEe U CBOWCTBa
MaTepuaioB Ha OCHOBE 4epHbIX MeTaioB.Ctanb. BnusHue yriepona, JErHpyromux, TEXHOJIOTHYE-
CKUX JJ00aBOK U IpUMecel Ha CTPYKTYpY U CBOWCTBA CTaU. 3Hau€HHE TEXHOJIOTHYECKUX MePeIesioB
Uit (hOpMHUPOBaHMS CTPYKTYpbI CTajleil M MOBBIMIEHUs KayecTBa cranel. [IpuHuumnel knaccupukanuu
U MapKUpPOBKHU cTajel, cepTudukanuu craibHoil npoaykuuu.UyryH. Knaccudukanus u MapkupoBka
yyryHoB. OcobeHHocTH (POpMUPOBAHMSI CTPYKTYPBI U CBOMCTB O€IbIX, CEPBIX, MOJIOBUHYATHIX, KOBKHX
U BBICOKOIIPOYHBIX U CHEIMAIbHBIX YYT'YHOB INPH KPUCTAIM3AllMM W TepMHUUYEcKo oOpaboTtke. 3.
KoHCTpyKIIMOHHBIE MaTepHalibl HA OCHOBE LIBETHBIX METAJUIOB. AJIFOMUHHUI U €rO CIUIaBbl. XUMHUYe-
CKHUH COCTaB, CBOMCTBA, MPUHIIUITBI MAPKUPOBKU Ae(POPMUPYEMBIX/ TUTEHHBIX CIVIABOB M KOMIIO3HIIH-
OHHBIX MaTepHaJlOB Ha OCHOBE alfOMMHHMS. - Meab U MenHble craBbl. Kiaccudukanus craBoB 1mo
COCTaBy M TEXHOJIOTUU U3TOTOBICHMUSA MeTayuiomsaenuil. CTpyKTypa, CBOWCTBAa U OCOOEHHOCTH Map-
KUPOBKHU JIMTEWHBIX U AePOPMHUPYEMBIX CIUIaBOB (JIATYHH, OpOH3bI, MEIHO-HUKEJIEBBIX CIJIAaBOB) U
OMMeTaIoB.

- Turan u ero cruaBbl. XapakTepuCcTUKa TEXHUYECKOro TUTaHa. OcOOeHHOCTH (OPMUPOBAHHUS CTPYK-
TYpbI JIUTEHHBIX U KOMIIO3UTHBIX (IIOPOLIKOBBIX) TUTAHOBBIX CILIABOB. 4. OCHOBBI TEOPUH U TEXHOJIO-
UM TepMHUYECKOH 00paboTku. TexHonornyeckue Mpolecchl COOCTBEHHO TEPMHUYECKOM, XHUMHKO-
TEPMUYECKOH, TEpPMOMEXaHWYECKOH M MexaHoTepMuueckoil o0paboTku. da3oBble M CTPYKTypHBIE
npeBpaiieHus mpu  o0padoTke MaTepraioB. 3aKOHOMEPHOCTH YIIPOYHEHUS! MaTepUaIOB M TEXHOJIO-
TUYECKHE BO3MOXKHOCTH 00paboTku m3aenuit. OcoOEHHOCTH CTPOCHHSI CBapHOTO coenuHeHus. Dop-
MHUPOBaHUE 30HbI TEPMUYECKOTO BIMSAHMS B 3arOTOBKAx IPH CBapKe U €€ BIUSHUE Ha CBOMCTBA CBap-
HOT'O COEIMHEHUS.S. 3aKOHOMEPHOCTH XMMMUYECKOTO U 3JIEKTPOXUMHUYECKOIO B3aUMOJIEHCTBUS MaTe-
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pHalioB ¢ KOPPO3HOHHOM cpenoil. BHyTpeHHHe 1 BHEmIHUE (PAKTOPbI XUMHUYECKOW KOPPO3HU B ra3o-
BBIX W KUJKHX Cpelax, JIEKTPOXUMHUUYECKON U JIOKAJIbHON KOoppo3uu.Mepbl 00pb0OBI ¢ KOppo3uei Me-
TaJUIOB.

- OCHOBBI O'HECTOMKOTO M KOPPO3HMOHHO-CTOMKOTrO JierupoBaHus ciutaBoB. [IpunHuummnel BeiOOpa 3a-
IMIUTHBIX aTMocdep U NOKphITUi. TUNoBBIE cXeMbl KOHCEpBAIlMKM MeTaionsaenuii.6. Hemerammmue-
CKHME U KOMIIO3ULIMOHHbIE MaTepuabl.l [pUHIUIIBI CO31aHNS KOMIIO3ULIMOHHBIX MAaTEpUaJIOB.

- Metannuueckue, NoJMMEPHbIE, YIIIEPOJHbIE, CHIIMKATHBIE MATPUYHBIE MAaTEPHUAIIBL.

- KoMno3unnoHHbsle MaTtepuansl ¢ HyJbMEPHBIMU U OJHOMEPHBIMU HanoJHUTENsAMU. [IpodyHOCTHBIE,
TEPMOYIIPYTUE, AUCCUIIATUBHBIE U 3JEKTPOMArHUTHBIE XAPAaKTEPUCTUKH KOMIIO3UTOB.7. MeTtonuye-
CKH€ OCHOBBI BbIOOpa KJlacca U Mapku Matepuana. KoMIjiekcHbIe KpUTEPHUH JIOJITOBEYHOCTH U HAJIE K-
HOCTH MaTepHalioB U u3zenuil. Beibop MaTepuanoB KOHCTPYKLIIMOHHOTO U CHEIMATbHOTO Ha3HAUYCHUS
0 XUMUYECKOMY, (Da30BOMY COCTaBY U CTPYKTYpe.

- Kareropuu, cocTosiHUs MOCTaBKH, TUIIOPA3MEPbl METAJUIONPOLYKIUHU. BiusHUEe TEXHOJIOTUU IPO-
KAaTKd U TUIOPAa3MEPOB MPOAYKLIMU Ha MOKA3aTEIM MEXaHUYECKUX, TEXHOJOTMYECKHX M JKCIUlyaTa-
LMOHHBIX CBOMCTB. COpTaMEHT MpoKaTa OOIIEro U CHeUaIbHOT0 Ha3HAUYEHHUS, [TPOKATa C 3alIUTHBIMU
METAIIMYECKUMH M JIAKOKPACOUYHBIMH TOKPBITHSIMH, MPECCOBAHHBIX M KaIHMOPOBAHHBIX MPOUIEH,
IIOKOBOK, OTJIMBOK, KPEIEKHbIX U3E/INi, apMaTypHBIX U 3aKJIaJHBIX U3EJINN, KAHATOB U JIPYrUX Me-
taion3aenuid. Cranu yriepoancTbie KOHCTPYKIIMOHHBIE OOBIKHOBEHHOTO KauecTBa. KOHCTpyKIIMOH-
HBIE YTJIEPOANCTHIC U JISTUPOBAaHHBIE KaueCTBEHHbIE cTand. CTalm KOHCTPYKIIMOHHBIE BBICOKOW 00-
pabaTbiBaeMOCTH pe3aHueM. CTald HU3KOJIETMPOBAaHHBIC JJISI apMUPOBAHMS KeJIe300€TOHHBIX KOH-
CTPYKUHUH, IS CBapHBIX M JpYrux KOHCTpyKuui. Cranu peccopHO-npyxuHHble. Koppo3noHHO-
CTOMKHE, TEIUIOCTOMKHE W KapONPOYHbIE CTAIXM M CIulaBbl.CodeTaHue BBICOKOW IPOYHOCTH M IUIa-
CTUYHOCTH (HAJEKHOCTH) IPU OTPULATENIbHBIX TEMIEpaTypax, dKOHOMUYECKUE U ICTETHUUECKUE T10-
Ka3aTeJH CIUIABOB MEJIU U aJTFOMUHHSL.

Cmpoumenvuvlie KOHCMPYKYUU

1. OcHOBHBIE CBEICHUS O CTPOUTEIbHBIX KOHCTPYKIUAX. KpaTkuii 0030p pa3BUTHS METAIUIMUECKUX U
&Kene300eTOHHBIX KOHCTpYKIuii.2. O0mas xapakrepuctiuka MK: o0nacti npuMeHeHus, J0CTOMHCTBA,
HEJI0CTaTKU U OCHOBHbIe TpeboBaHus, [lytu cumxenus croumoctu MK. CrpoutenbHble ctaiu: Xu-
MUYECKHM COCTaB, MUKPOCTPYKTYypa CBOMCTBA, YCIOBUSA MOCTaBKU. HU3KOJIErMpOBaHHBIE U BBICOKO-
npouHble ctanu: OCHOBHBIE JIETHpYOIINE T00aBKHU, BPEIHbIE MPUMECH, CIIOCOOBI MOIYYEHHUS CTaJIH.
Knaccel 1 Mapku cranu. PaGoTa cranm moJy Harpy3koil: OJHOKpaTHOE CTaTMYECKOE PACTSHKEHUE U
CXKaTHe, CII0KHOE HAIpPsHDKEHHOE COCTOsIHME. MHOTOKpaTHOE HENPEPBIBHOE 3arpyKEHUE U yCTAIIOCTh
metasuia. [TonsTus o0 yaapHOH BA3KOCTH U U3rH0€ B XOJIOJHOM COCTOSSHUM. OCHOBHBIE MEXaHHUECKHUE
XapaKTepUCTUKU cTanu. PaboTa cramu mpu KOHIEHTpalMu HamnpsbKeHul, yaapHas Bsi3KkocTh. Pabora
CTaJIi NpU NOBTOPHBIX Harpys3Kax, SBJICHUE «HAKJIENa», Xpynkoe paspyuieHue. 3. CynHOCTb Kene30-
0eToHa, ero JIOCTOMHCTBA U HEOCTaTKU. BUJIbI jkene300eTOHHBIX KOHCTPYKLIUNA. beToHbl, nx kiaccu-
¢ukanus u cBoiictBa. [Ipounocts GetoHa. [leopmaruBHbie cBOWCTBa OeToHA. Ycaaka n HaOyxaHue
6erona. Cunossle nedpopmannu. OIHOKpaTHOE 3arpyKEHHE KPAaTKOBPEMEHHON HArpy3KoM, BIIHSHUE
CKOpPOCTH HarpyxeHus. Ympyrue u ruiactuueckue aedopmanuu. Haznauenue apmarypel. Pabouast u
MOHTaXHasi apMaTypa. Buapl cTanbHOM apMaTyphl U €€ MeXaHu4eckue cBoricTBa. CBapuBaeMoOCTh ap-
marypHoil cranmu. Knaccudukanus apmatypHod cTaim W apMaTypHble uzfenus. Hemeramnmueckas
apmarypa. KameHHble 1 apMOKaMeHHbIE KOHCTPYKIIUH, 0COOEHHOCTH UX paboThl. 4. OCHOBBI pacueTa
10 TPEIEIIBHBIM COCTOSIHUSIM. ['pyniibl ¥ BUIBI IPEAEIBbHBIX COCTOSIHUM, pacueTHble ycunus. Cucrema
KO?((UIIMEHTOB HAJACKHOCTHU: y4eT U3MEHUYMBOCTH HArpy30K, CBOWCTB METAJUIOB, YCIOBHM PabOTHI
KOHCTPYKLMM, OTBETCTBEHHOCTH 3JaHUM M COOpyKeHUH. OCHOBHBIE NMPUHLMIBI IPOEKTUPOBAHUS U
pacuera pacTSHYTHIX, CKAaThIX U M3rM0aeMbIX 3JIEMEHTOB CTPOMTEIbHBIX KOHCTPYKIMH M3 MeTajuia,
xenezo0eToHa U gepeBa. OCHOBHBIE MPUHIUIIBI TPOESKTUPOBAHMS OAJTOYHBIX KOHCTPYKIUHI U3 MeTaJ-
7a, )xene3o0eToHa u aepeBa. OOmas xapakTepuCcTHKa, TUTTB 0aioK. OCHOBHBIE TIPUHITUIIBI UX Pa0OTHI,
pacuera ¥ KOHCTpyHpoBaHUs. HanpaBieHus U MMyTH pa3BUTHUS U COBEPIICHCTBOBAHUS OallOYHBIX KOH-
CTpyKIMi. OCHOBHBIE IIPUHIMIIBI IPOEKTUPOBAHUS KOJIOHH M CTOEK U3 METalja, JKeJIe300eTOHa U Jie-
peBa. Tumnsl ceyenuid, (opMbl MOTEPH YCTOWUMBOCTH, pacdyeTHbIE UIMHBL. OCHOBHBIC NMPUHIIMITBI MX
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paboThl, pacueTa W KOHCTpyHpoBaHMsA. HampaBiieHus M MyTH MX Pa3BUTUS U COBEPLICHCTBOBAHUS.
OCHOBHBIE NPUHIMIBI [POEKTUPOBAHUS COBPEMEHHBIX OOJIBLIENIPOJIETHBIX OaJOYHBIX, PaMHBIX,
apOYHBIX U Jp. KOHCTPYKLUHI U3 JiepeBa, MeTaia u xenezo0erona. ObecreueHne npocTpaHCTBEHHOM
paboThl, CBA3M U UX Ha3HadeHHue. OCHOBHbIE MPUHLMIIBI KOMIIOHOBKHM M pacueTa COBPEMEHHBIX paM-
HBIX U apOYHbIX KOHCTpYyKUMH. ITyTn pa3BuTHs COBEpLIEHCTBOBAHUS PaMHBIX M apOYHBIX KOHCTPYK-
UH.

Cmpoumenvnaa mexanuka

1. Kunemarnueckuii ananusz coopyxenuil. Llenu u 3agaun kypca. PacueTHble cXeMbl COOPYKEHUH, UX
knaccudukanusa. CTaTuuecKuii 1 KUHEMaTUYeCKH aHaIU3 TUIOB CBsA3€ll U omop. 2. Pacuer cratuye-
CKHU OIpeneauMbIX cucteM. CBOWCTBA CTATUYECKU ONPEIEIMMbBIX CUCTEM, METO/BI UX pacyeTa Ha He-
NOJBWKHYIO Harpy3ky. [IpuHiun Bo3MOKHBIX nepemenicHuil. KoHCTpyupoBaHuEe M pacyeT MHOIO-
poJeTHRIX 0anok u pam. 3. O0mas teopus nuHui BausHUS. [loHsaTue nuauil BnusHUs. CTaTHYeCKHiA
U KHHEMaTU4eCKUH CIIOCOObI OCTPOCHUS JIMHUH BIUSAHUSA. JIMHUN BIMAHUS peakuil U yCUiIuii B mpo-
CTOH OaJsike, B MHOTONIPOJICTHBIX Oankax u pamax. 4. OCHOBHBIE T€OpeMbl 00 YHNPYTrux cHcTeMax H
ONpEZICIICHUE TIEPEMEIEHUN B CTATUYECKM ONPENEIMMBbIX cucTemax. [loHdatne o JnMHEHHO-
nedopmupyemoit cucreme. O000meHHbIH 3akoH ['yka. O000IIEeHHBIE CIITBI U TIepeMeIieHus. TeopeMa
Knanelipona o pabore craTuuecku NpUIOKEeHHOW BHemHed Harpysku. @opmyna Mopa i onpeje-
JIEHUs! TIEpEMEILEHUN OT Harpy3Ku, TEIIOBOTO BO3JEHCTBUS U ocaaku omop. 5. CTaTuuecku Heorpe-
JnenuMble cucteMbl. Meton cuil. CBOMCTBA CTaTUYECKU HEOIPeneInuMbIX cucrteM. CTeneHb craTuye-
CKOM HeomnpenenuMocTi. Beibop ocHOBHOU cuctembl. KaHoHn4yeckrne ypaBHEHUs1 MeTona cui. 6. Me-
Tox nepemenieHuil. CTeneHb KUHEMATUYECKOW HEONPEAEIIMMOCTH IIPU pacdeTe METOAOM IepeMelle-
Huil. OcHOBHas cucrema. KaHoHMYeckne ypaBHEHHUS MeToja nepemenieHuid. 7. KomMOMHUpOBaHHBIHM
cnoco0. OcHoBHas cucreMa. [locTpoeHue eMHUYHBIX U IPY30BbIX 3MI0P B OCHOBHOM cucteme. Kano-
HUYECKHE ypaBHEHHA. Brrancienne kodpuueHToB. Yuer cuMMeTpuu. 8. Matpudanas gopma MeTo-
Jla TIepeMelleHUil pacueTa CTepKHEBBIX CHCTeM (MaTpUYHBIM MeToJ nmepeMeleHuil). Meron nepeme-
HIeHU B MaTpuyHOW Qopme. HensBecTHbIe U BHEIIHUE CUJIbI, BHYTPEHHUE YCUIUS U JlehOopMallnu.
IIpuBeneHne BHEIIHUX BO3ACUCTBUM K Y3JIOBOM Harpyske. Marpuia BHEIIHUX CUJI. TpH CTOpOHBI 3a-
Jlauy pacyeTa yIpyrux CTepKHEBBIX cucTeM. 9. PacueT cTep’KHEBbIX CHUCTEM C YYETOM IIACTHUECKHUX
cBoiicTB MarepuainoB. [lonsaTue o npenenbHOM cocTOAHMU. Pa3zpymaromuye Harpysku. I 'HoTessl Teo-
pUM IpEeeNbHOrO paBHOBECUs. PacdeT cTaTHUeCKH ONMpeleIMMbIX U HEOMPEIEIUMbIX CUCTEM C yye-
TOM IUIACTUYECKUX CBOMCTB MaTepuana. 10. YcTolunBoCTh coopykxeHH. OCHOBHBIE IIOHATUS YCTOM-
YUBOCTH COOPYKEHUM: BUJbI IOTEPU YCTONUMBOCTH, CTENEHb CBOOOIbI, METO/BI PEIICHUS. Y CTONYH-
BOCTb CHCTEM C KOHEUHBIM YHCIIOM CTeleHel cBOOObI (CTaTHUECKUI U 3HepreTuYeckuii MeTosl). 11.
Junamuka coopyxeHuil. OCHOBHbIE MOHSTHS AUHAMUKH COOPY)KEHHUW: BUJbI JUHAMHUYECKUX Harpy-
30K, CTETEHU CBOOOJBI, MeTOAbI pemieHus. 12. Meton xoHeuyHbIX 3nmeMeHTOB (MKD pacuera xon-
cTpykIuit). Metozsl pacuera KOHCTpYKIui ¢ momotsio 9BM. Uaes MKD. Pacyer crepKHEBBIX CH-
cteM MKD. Marpuna ecTKOCTH 3JIEMEHTa U COBOKYNHOCTH 3JIEMEHTOB. OmnpeneneHue ycuiauil B
aneMeHTax. PacueT npocTpaHCTBEHHBIX CUCTEM.
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