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1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITIPOT'PAMMBI YYEBHOT'O ITIPEJMETA

MecTo nnpeaMeTa B CTPYKTYpPe OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl
Pabouas mporpamma mnpenmera «MaTemaTHKa» SIBISIETCA YacTbl0 MPOrpaMMbl MOATOTOBKHU
CIeNUaNUCTOB cpeaHero 38eHa B coorBercTBrH ¢ @I'OC no cnennansuoctu 40.02.04 FOpucnpyaeHuus.
[Ipenmer «MaTemaTuka» SIBISeTCS 00s3aTENBHON YaCThIO OOIIE00pa30BaTENBHOIO IUKIA OCHOBHOM
oOpazoBarenpHO  mporpamMmbl B cooTBercTBUM ¢  @®I'OC mo cnenmansHoctn  40.02.04
Opucnpynennus.

2. NJTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O ITPEIMETA

OcBoeHue cojiepkanus npeamera «MaTemMaTukay 00ecIieunBaeT JOCTHIKEHUE 00ydatomuMHUCs

CIIEYIOIIUX Pe3yIbTaTOB:
® JIMYHOCTHBIX:
POCCHICKYIO TpaXXIaHCKYI0 HWJICHTUYHOCTb, MATPUOTU3M, YBaXKEHHE K CBOEMY HapoJy, YyBCTBa
OTBETCTBEHHOCTH mepea PoauHoii, ropaoctu 3a cBoil Kkpail, cBoro PoauHy, mpolwioe u Hacrosiiee
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuu, yBaskeHHne rocy1apCTBEHHBIX CHMBOJIOB;
IPa)X/IaHCKYIO MO3UIIMIO KaK aKTUBHOTO U OTBETCTBEHHOTO YJIEHA POCCHIICKOr0 00IIecTBa, OCO3HAOIIETO
CBOM KOHCTHTYIIMOHHBIC TIpaBa M OOS3aHHOCTH, YBAKAIOIIETO 3aKOH W IPABOMIOPSIAOK, O0JIaJaroIIero
YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOLIETO TPAAUIMOHHBIC HAIMOHAJIbHBIC U
o0nIeueIoBeYeCKrNe TYMaHUCTHYCCKHE U JICMOKPATHUECKHUE [IEHHOCTH;
c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSL HAYKU U
OOIICCTBEHHOHN MPAKTHKU, OCHOBAHHOTO HA TUAJIOTE KYJIBTYp, a TAKXKE Pa3IMIHBIX (OPM OOIIECTBEHHOTO
CO3HaHMsI, 0CO3HAHUE CBOETO MECTA B MOJHUKYITYPHOM MHUPE;
c(OPMUPOBAHHOCTh OCHOB CaMOPAa3BHUTHUS W CAMOBOCIUTAHUS B COOTBETCTBUHU C OOIICUEIOBEUYECKUMU
LEHHOCTAMH M HJeallaMH TPa)<JIaHCKOro OOIeCTBa; TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITENbHOM,
TBOPUYECKON U OTBETCTBEHHOMU JIEATEIBHOCTH;
HABBIKM COTPYJIHHUYECTBA CO CBEPCTHHKAMH, JETbMU MJAQJIIEr0 BO3pacTa, B3pOCIBIMH B
o0pa3oBaTeNbHOM, OOIIECTBEHHO IOJIC3HOH, y4eOHO-UCCIIeIOBATEILCKON, MTPOSKTHON W JIPYTHX BHJIIAX
NEeSATEIbHOCTH;
HPaBCTBEHHOE CO3HAHME U MOBE/ICHUE Ha OCHOBE YCBOCHUS OOIIEUETIOBEYECKUX IIEHHOCTEH;
TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO, B TOM YHCIE CaMOOOPa30BaHHIO, HA MPOTSHKEHUH BCel
KU3HHM; CO3HATEJIbHOE OTHOIIEHHE K HEMpPEephIBHOMY OOpa30BaHUI0 KaK YCIOBUIO YCIEITHOMN
npodeccnoHanbHOM U 0OIIIECTBEHHOH AEITeTbHOCTH;
ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs SCTETUKY ObITA, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA,
CHOpTa, OOIIECTBEHHBIX OTHOLICHUII;
OCO3HAHHBIN BBIOOp Oyaymied Mpopeccuu M BO3MOKHOCTEM peaiM3allii COOCTBEHHBIX KU3HEHHBIX
IUIAHOB; OTHOIIEHUE K MPOQPECCHOHANBHON IEesTeNbHOCTH KaK BO3MOXHOCTH YYacTHUSl B PpEUICHHUH
JUYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, 00IIEHAIIMOHATIBHBIX MPOOJIEeM;
® METaNnpeIMETHBIX:

YMEHUE CaMOCTOSITENIbHO OMNPENENsITh LENu JEATEIbHOCTH W COCTaBIATh IJIaHbl JIESTEIbHOCTH;
CaMOCTOATENIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTHUPOBATH JEATEIHHOCTH; MCIOIb30BaTh BCE
BO3MOJKHBIE PECYPCHI JJISI JOCTUKEHHS MOCTABICHHBIX LENE€H M peann3aluy IUIAHOB JIEATEIbHOCTH;
BBIOMPATH YCIIEUTHBIE CTPATETHHU B PA3TUYHBIX CUTYaIIHSIX;
yMEHHE TPOAYKTMBHO OOMIATbCA W B3aUMOJICHCTBOBATh B TMPOIECCE COBMECTHOW JNEATEIhHOCTH,
YYHUTHIBATh TO3UIUU JPYTUX YYACTHUKOB JEATEIBHOCTH, 3((HEKTUBHO pa3pemiaTh KOH(JIMKTHI,
BIIQJICHUE  HaBBIKAMU  [IO3HABATEJIbHOW,  Yy4eOHO-MCCIIENOBATENbCKON U IMPOEKTHOM JEATENbHOCTH,
HaBbIKaMH pPa3pCHICHUA HpO6J’IeM; COCOOHOCTH M T'OTOBHOCTBH K CaMOCTOSATCIIbHOMY IOUCKY MCTOJAOB PCHICHUA
MPAKTUYCCKHUX 3ajJiad, IPUMCHCHUIO pa3JIMYHbIX METOAO0OB ITO3HAHUA,
TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENbHON WH(OPMAIMOHHO-TIO3HABATEILHON JesITeNbHOCTH,
BKJTIOYAs YMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX MCTOUYHHUKAX HH(POPMAIMH, KPUTHYECKH OIEHWBATH U
HUHTEPIPETUPOBATH HHPOPMAIIHIO, MTOTYIAEMYIO U3 Pa3IMYHbIX UCTOYHUKOB;
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YMEHHUE UCIIO0Ib30BaTh CPECTBA MHPOPMAIIMOHHBIX U KOMMYHHKAITMOHHBIX TexHoyorui (nanee — MKT) B
pelICHNH KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPTaHMU3AalMOHHBIX 33/1a4 C COOJIOAEHUEM TpeOOBaHUN
SPrOHOMUKH, TEXHUKH OE€30MacCHOCTH, TMTHUEHBI, pecypcocOepeXeHUs, MPAaBOBBIX U ATHUYECKUX HOPM,
HOPM UH(OPMAITMOHHON 06€30IaCHOCTH;

BJIA/ICHUE S3BIKOBBIMU CPEICTBAMU — YMEHHUE SICHO, JIOTUYHO U TOYHO M3JaraTb CBOIO TOUKY 3pEHUS,
HCII0JIb30BaTh aJICKBAaTHBIE SI3bIKOBBIE CPECTBA;

BIIQJICHUC HaBBIKAMHU I[IO3HABATEIBHON pediekcud Kak OCO3HAaHWs COBEpIIACMBIX JCUCTBUUA U
MBICJIUTEJIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM, IPAaHUL] CBOETO 3HAHMS W HE3HAHWUs, HOBBIX
[I03HABATENIbHBIX 33]1a4 U CPEJICTB UX TOCTUKEHUS;

IIPEIMETHBIX:

YMEHHUE ONEpUpPOBATh IMOHATUAMM: OINpPEACIICHHE, aKCMOMa, TEOpEMa, CIEACTBUE, CBOMCTBO, MpHU3HAK,
J0Ka3aTeNbCTBO,  PABHOCHIBHBIE  (DOPMYIHMPOBKHM;  ymMeHue  (opmynupoBaTh  oOpatHoe U
MIPOTUBOIOJIOKHOE YTBEPXKICHHUE, IMPUBOJIUTH IPUMEPbl M KOHTPHPUMEPHI, HCIOIb30BATH METON
MaTeMaTHYECKON MHAYKLHHU; IPOBOAUTH JI0KA3aTEIbHBIE PACCYKIEHUS IIPU PEIICHUHU 3a]1a4, OLICHUBATh
JIOTUYECKYIO MPAaBUIIBHOCTD PACCyKICHUN;

YMEHHE ONEPUPOBATH MOHITUSIMH: MHOXKECTBO, ITOJAMHOXECTBO, OIEPALMH HaJ MHOKECTBAMHU; YMEHHUE
HCII0JIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN armapaTr AJig ONUCAaHUs PEabHBIX MPOLECCOB U SABICHUM U
MIPU pEIICHUH 3aj1a4, B TOM YHCIIE U3 IPYTUX YUeOHBIX IPEAMETOB;

yYMEHHE OINEpUpOBaTh MOHATUSIMH: Tpad, CBA3HBIN rpad, nepeBo, LUKI, rpad Ha MIIOCKOCTH; YMEHHE
3aJ1aBaTh U OMUCHIBATH rpadbl pa3IMYHBIMU CIIOCOOAMU; MCIIOJIB30BaTh rpadbl IPH PELICHUN 331a4;
yMeHHE CBOOOIHO OMNEpUPOBaTh MOHATHSAMH: COYETaHHE, IMEPEeCTAHOBKA, YHCIO COYETAHWUH, YHCIIO
NEePeCcTaHoBOK; OMHOM HproTOHA; yMeHHE NpPUMEHSITh KOMOWHATOpHBIC (AaKThl W PACCYKICHHS IS
peuieHus 3aay;

YMEHHE OIEpUpPOBaTh MOHATUSIMM: HATypaJbHOE YHCIO, LEJN0€ YHCIO, OCTaTOK [0 MOJAYIIO,
palMOHAIBHOE YKCIIO, HUPPALMOHAIBHOE YHUCIO, MHOMKECTBA HATYpPaJbHBIX, LENbIX, PAlMOHAIbHBIX,
JECWCTBUTENFHBIX YHCENT, yMEHHE UCIIONIb30BaTh MPU3HAKH ACTUMOCTH, HAMMEHBIINN OOIIMIA IEIUTENb 1
HauMeHblIee ollee KpaTHoe, alroputM EBKIMaa mpu pelieHuu 3ajad; 3HAKOMCTBO C Pa3iIHYHBIMH
MTO3ULMOHHBIMU CUCTEMaMU CUUCIICHUS;

yMEHHE CBOOOJHO OINEPUPOBATH MOHATHSIMH: CTENEHb C IIeNbIM IOKa3aTelleM, KOPeHb HaTypalbHOM
CTENEHU, CTENEHb C pPAlMOHAJIBHBIM I[10KA3aTEJIEM, CTENEHb C JIEHCTBUTEIbHBIM (BELIECTBEHHbBIM)
nokasaresem, Jorapudm yucia, CHHyC, KOCHHYC U TAaHT€HC TPOU3BOJILHOTO YHCIIA;

YMEHHE OIEepUpOBaTh MOHATHSMH: TOXIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHME, YpaBHEHHUE,
HEPABEHCTBO, CUCTEMAa ypAaBHEHUN M HEPABEHCTB, PaBHOCHUJIBLHOCTb YPAaBHEHUM, HEPABEHCTB U CHCTEM,
paloHaIbHbIE, UppalOHaIIbHBIE, MOKa3aTelbHbIE, CTETIEHHBIE, norapudmuyeckue,
TPUTOHOMETPUUYECKHE YPABHEHUs, HEPABEHCTBA U CHUCTEMbI; YMEHHUE pellaTh YpaBHEHHUs, HEPABEHCTBA U
CUCTEMBI C MOMOUIBIO PA3JIMYHbIX IPUEMOB; PelIaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMETPOM;
MIPUMEHATh YPAaBHEHMS, HEPABEHCTBA, MX CUCTEMBI JUIsl PEIICHHs MATeMAaTHMYECKUX 3aJad U 3a1ad U3
pa3IuyYHbIX 00JacTel HayKH U peaibHOM KU3HH;

yMEHHE CBOOOJHO OINEpUpOBaTh MOHATHAMH: Tpaduk (yHKUMU, oOpaTHas (QYyHKUHSA, KOMIIO3HUIIUS
¢byHkuui, nuHeitHas QyHKUUS, KBajpaTHUuHas (YHKLUS, CTeNEeHHass (YHKLUUSA C LEJbIM IOKa3aTeleM,
TPUTOHOMETpHUYECKHEe (QYHKIWUH, OOpaTHbIE TPUTOHOMETPHUUYECKHWEe (YHKIMM, TIIOKa3aTelbHas |
norapupmuyueckas yHKIUU; YMEHUE CTPOUTH Tpaduku PyHKIIHIA,

BBITNIOJHATH TPe00pa3oBaHus rpauKoOB GYHKLNH;

YMEHHE UCII0JIb30BaTh Tpaduku GYHKIUHN JIJIs1 M3YYEHUS ITPOLIECCOB U 3aBUCUMOCTEN IPH pElIeHUH 3a/1a4
U3 JIpYruxX y4eOHBIX NMPEeIMETOB W U3 peajbHOM KM3HM; BBIpaXaTb (opMylnaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

yMEHHE CBOOOJHO ONEpUpPOBATh TMOHATUAMHU: YETHOCTh (YHKIMH, NEPUOJUYHOCTh (PYHKIUH,
OTrPaHUYEHHOCTh (PYHKIIMHU, MOHOTOHHOCTh (PYHKIIMU, SKCTpEMYM (PYHKIIMH, HauOoJIbIIee 1 HauMEHbIlIee
3Ha4YeHus1 QYHKIMU HAa IPOMEKYTKE; YMEHHUE MPOBOANUTH HCCieloBaHuEe (PYHKIINY;

YMEHHUE MCIIOJIb30BaTh CBOMCTBA M IpapUKu (PYHKUUH AJS pelIeHus] YpaBHEHUH, HEPABEHCTB M 3a/1ay C
rapamMeTpamMu; U300pakaTh Ha KOOPJWHATHON TUIOCKOCTH MHOXKECTBA PEIIEHUN ypaBHEHUH, HEPABEHCTB
U UX CUCTEM;



yMeHHe CBOOOJHO ONEpHpoBaTh IOHATHSIMHU: IOCIIEAOBATEIBHOCTD, apu(MeTHdeckas mporpeccus,
reoMeTpHuecKas mporpeccusi, 0eCKOHEYHO yOBIBaroIasi TeOMETPHUECKasl MPOrpeccrs; YMEHUE 3a]aBaTh
MIOCJIEI0BATEIBHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (OPMYIT;

YMEHHE OIEepHUPOBaTh MOHATHIMHU: HENPEPHIBHOCTH (YHKIIUH, aCUMOTOTHI rpaduka QYHKIHHU, IepBas U
BTOpasi NpOU3BOIHAs (PYHKINHU, TEOMETPUYECKHIA U (PU3MUECKUI CMBICT MPOU3BOIHOMN, epBOOOpa3Has,
OIIPEAETCHHBIA WMHTETpal; yMEHHE HaXOJUTh AaCHUMNTOTHl Tpaduka (QYHKIHH; YMEHHE BBIYHCIATH
MPOU3BOJIHBIE CYMMBI, NPOM3BENEHUS, YAaCTHOTO M KOMIO3MUIUHM (YHKIWH, HAXOIUTh YypaBHEHUE
KacaTelIbHOU K rpaduky QpyHKINH;

YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO JISi WCCICAOBAHUS (QYHKUUH, Ui HAaXOXKICHHS HAWIYYIIEero
peuieHuss B NPUKIAJHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHYECKMX M (HU3MUECKHX 33Jadax, Ui
OIIpEeJICJIEHUs] CKOPOCTH M YCKOPEHHMS; HAXOAWUTH IUIOMAAM U 00BEMbl (UIyp C MOMOIIBIO MHTErpasa;
HPUBOJIUTH IPUMEPHI MATEMAaTHYECKOTO MOJIEITMPOBAHUS € TIOMOIIBIO A depeHINaTBHBIX YPaBHCHHH;
YMEHHUE ONEePHUPOBATH MOHATUSMH: KOMILJIEKCHOE YHCIIO, COMPSKEHHbIE KOMIUIEKCHBIE YHCIa, MOAYJb U
apryMeHT KOMIUICKCHOTO 4YHcia, QopMa 3alMCH  KOMIUIGKCHBIX — 4YuceNl  (reoMeTpudeckas,
TPUTOHOMETpHYECKas H ajredpanueckas); yYMETb IPOU3BOAWTH apuMeTHUecKue JIEHCTBHS C
KOMITIEKCHBIMH YHCIaMH; IPUBOIUTH IPUMEPHI HCIIOIb30BAHHUS KOMIUIEKCHBIX YHCEI;

yMEHHE CBOOOJHO OIEpUPOBATh IOHATHSIMHU: CpelHee aphupMeTHUecKoe, MeAHaHa, HauOoibllee U
HaMMeHbIIIee 3HAUCHHS, pa3Max, JUCIEPCHs, CTAHAaPTHOE OTKIIOHEHHE JJIsl OTTMCAHUS YHCIIOBBIX JTAHHBIX;
YMEHHE UCCIIEIOBaTh CTAaTHCTUYECKUE HaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpapHuecKUX METONOB H
ANIEKTPOHHBIX CPEICTB; I'pa)MuecKH HCCIENIOBATh COBMECTHBIC HAONIOJCHUS C TOMOILNBIO AHArpaMm
paccenBaHus U JINHEWHON PETPECCUN;

YMEHHE HaXOJUTh BEPOSTHOCTH COOBITHH C HMCIOJb30BaHHEM TpaUUYECKUX METOJOB; NMPUMEHATH IS
pemeHust 3ama4 (GOPMyIIBI CIOKEHUS M YMHOXCHHS BEPOSTHOCTEH, (OPMYITy TOIHOH BEpPOSITHOCTH,
dopmyny bepHyimn, KoMOMHATOPHBIE (DAaKTHI U POPMYJIBI; OLICHUBATH BEPOSITHOCTH PEATBHBIX COOBITHIA;
YMEHHE  ONEepUPOBATh  NOHATHSAMH:  CllydyaiiHas  BEJWYHMHA,  paclpeleieHue  BEpOSTHOCTEH,
MaTeMaTU4ecKoe OXHMJaHWE, TUCIEPCHs W CTAHIAPTHOE OTKJIIOHEHHE CIyYalHOW BEIMYUHBI, (QyHKIUH
pacripenieieHust ¥ MJI0THOCTH PaBHOMEPHOTO, MOKA3aTeIbHOTO M HOPMAJILHOTO PacIpeesieH I, YMEHNE
UCIIOJIb30BATh CBOMCTBA M3YYCHHBIX PACIPENCNICHUN IS pelleHHs 3a]ad; 3HAKOMCTBO C TOHSTHUSMHU:
3aKOH OOJIBIIUX YMCEI, METOABI BEIOOPOUHBIX HCCIICAOBAHMIA, YMEHHE TPUBOIUTH MTPUMEPHI IPOSBICHUS
3aKOHAa OOJBIINX YHCENT B IIPUPOJHBIX U 06H.I6CTB6HHLIX SIBJICHUSIX

YMEHHE CBOOOJHO ONEpPHPOBATH MOHSATHSIMHU: TOYKA, MpsSMasi, TUIOCKOCTh, IPOCTPAHCTBO, OTPE3OK, JIyY,
IUIOCKUI  yroi, JBYTpaHHBIA yroj, TpPEXIpaHHBIA yroj, TIepeceKaloluecs, MapauielbHble U
CKPEUIMBAIOIINECS TPSIMbIE, MAPAIUICTLHOCTh W TEPIEHIUKYISIPHOCTh TPSMBIX M TUIOCKOCTEH, YTOI
MEXy IPSIMBIMHU, YTOJI MEXJy IPSIMOM U INIOCKOCTBIO, YTOJI MEX/y IUIOCKOCTSMHU; YMEHHE UCIOIb30BaTh
IpHU peIIeHUH 3a/1a4 HM3y4eHHbIE (aKThl W TEOPEMbl TUIAHUMETPHH;, YMEHHE OILIEHUBATh pa3Mepsl
O00BEKTOB B OKpPYXAaroIleM MHUPE;

YMEHHE ONepUPOBATh MOHATUSAMU: MHOTOTPAHHUK, CEU€HUE MHOTOI'paHHMKA, TPaBUIIbHBI MHOTOI'PaHHHUK,
npu3Ma, THpamuna, (Gurypa W TOBEPXHOCTh BpAalICHWs, NWIMHIP, KOHYC, miap, cdepa, pa3BepTKa
MIOBEPXHOCTH, CEUYEHHUs KOHyca W LMWIMHJIpA, MapajulelbHble OCH WJIM OCHOBAaHHUIO, CEYEHHE Ilapa,
IUIOCKOCTh, Kacaromasicsi cdepbl, NWINHIpA, KOHYyCa; yMEHHE CTPOHWTh CEYeHHWE MHOTOIpaHHHKA,
n300pakaTh MHOTOIPAaHHUKH, (PUTYPHI U MOBEPXHOCTH BPAIIEHUS, UX CEYCHHUS, B TOM YHCJIE C TTOMOIIbIO
AIIEKTPOHHBIX CPEJICTB;

YMEHHUE MPUMEHSATh CBOMCTBA F€OMETPUYECKUX (DUTYpP, CAMOCTOSTEIBHO (POPMYIUPOBATH ONpPEIEICHUs
U3ydaeMbIX (QHUTyp, BBIIBHUTaTh THIIOTE3BI O CBOMCTBaX M TPU3HAKAX TIE€OMETPUYECKHX QUryp,
00OCHOBBIBaTh HJIM ONPOBEPraTh MX; YMEHHME IPOBOAUTH Kiaccu(UKauioo (Uryp Mo pasIudHbIM
MPHU3HAKAM, BBITOIHATH HEOOXOAUMBIE JOTIOTHUTEIBHBIC TOCTPOCHHST,

yMEHHE CBOOOJHO ONEpUpOBaTh MOHATHSAMU: ILIOMIAAL (UTYpbl, 00beM (UTrypbl, BEJIWYMHA YIJa,
paccTossHUE OT TOYKH JO TUIOCKOCTH, PACCTOSHUE MEXAY MPSIMBIMH, PACCTOSHHE MEXIY TUIOCKOCTSIMH,
wiomaab cdepsl, MIOMIAAs TOBEPXHOCTH MNUPAMUIBI, NPHU3MBI, KOHyca, IMIUHIpa, 00BbeM Kyoa,
MPSIMOYTOJIBHOTO TapaljieNienuIe/a, MIPaMAIbI, TPU3MBI, IIHJIHHPA, KOHYCa, Iapa; YMEHHE HaXOIHUTh
OTHOIIIEHHE 00BEMOB MOI00HBIX QUTYP;

yMEHHE CBOOOJHO ONEpUPOBATh MOHATHUSAMM: JBI)KEHHE, NapalljieNbHbI IMEepeHOoC, CUMMETPHs Ha
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IJIOCKOCTH M B TPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHWe Mmoao0us, MOA00HbIe (GUTYPHI, YMEHHE
pacmo3HaBaTh paBHBIC U MOJO0HBIE (DUTYPHI, B TOM YKCIIE B MIPHUPOJIC, HCKYCCTBE, APXUTEKTYpe; YMEHUE
UCIOJIb30BaTh TE€OMETPUYECKUE OTHOILIEHUS, HAaXOAWUTh TE€OMETPHUYECKHE BEIWYMHBI (AJIMHA, YTOJ,
I0MIa/1b, 00BEM) MPH PEIICHUN 33]1a4 U3 IPYTHX YYEOHBIX MPEAMETOB U U3 PeaTbHON KHU3HU;

yYMEHHE CBOOOJHO OMEepUpOBaTh MOHATUAMU: MPSIMOYTOJIbHAS CUCTEMa KOOPJIUHAT, BEKTOP, KOOPAMHATHI
TOYKH, KOOPJUHATHI BEKTOpPA, CyMMa BEKTOPOB, NMPOMU3BEACHUE BEKTOpA HA YHCIIO, PA3JIOKEHHUE BEKTOPA
no 0as3ucy, CKalsipHOE IMPOU3BEACHHUE, BEKTOPHOE MPOU3BEICHHUE, Yroll MEXIy BEKTOpamH; yMEHHUE
HCIOJIb30BATh BEKTOPHBIA U KOOPIUHATHBIA METOJT JUISl PEIICHHSI TEOMETPUUYCSCKUX 3a/1a4 U 3a/1a4 IPYTUX
y4eOHBIX MPEIMETOB; ONEPUPOBATh MOHATHUSAMU: MaTpuua 2 X 2 u 3 X 3, omnpeAenuTesb MaTpHIIbI,
TE€OMETPUUYECKUN CMBICT OMPEICTUTEIIS;

YMEHHE MOJICIHPOBATh PEAbHBIC CHUTYAIMH Ha SI3bIKE MAaTEMATHUKH; COCTABIISTh BHIPAKEHUS, YPABHCHUS,
HEPAaBEHCTBA M UX CHUCTEMBI 10 YCIOBHIO 33/1a4H, UCCIIEOBATh IOCTPOCHHBIE MOJIENIN C UCIIOIB30BAHUEM
anmaparta anreOpbl, HHTEPIPETUPOBATH IOJYYCHHBIH PE3yNIbTaT; CTPOUTh MATEMATHUYECKHUE MOJICIH C
MOMOUIbI0 F€OMETPUUECKUX TMOHSATHM M BEJIWYUH, pelIaTh CBSA3aHHbIE C HUMHU MPAKTHUYECKHUE 3a/1ay;
COCTaBJISITh BEPOSITHOCTHYIO MOJIENIb U MHTEPIPETUPOBATH MOJIYUYCHHBIN Pe3ysIbTaT; peuiaTh MPUKIAIHbIC
3alayd  CpeJCTBAaMH MaTEMaTHYECKOro aHajiu3a, B TOM YHCIE COLMAIbHO-3KOHOMHYECKOTO U
(U3HYECKOTO XapaKTepa;

yMEHHE BbIOUpaTh MOAXOMAAIIMN METOH sl pEelleHus 3aJauyd; MOHMMAaHWE 3HAYMMOCTH MaTeMaTUKU B
W3YYCHHH TPUPOJHBIX W OOIICCTBCHHBIX IPOIECCOB W SIBJICHUN; YMCHHE pACIO3HABATh IPOSIBICHUC
3aKOHOB MAaT€MaTUKH B UCKYCCTBE, YMEHHME MPHUBOJUTH IPUMEPHl MAaTEMaTUYECKHX OTKPBITHIl
POCCUICKON U MUPOBOW MAaTEMAaTUYECKON HAYKH.

HporpaMMa AUCHUIITIMHBI OPUCHTUPOBAHA HA JOCTHUIKCHUC CIICAYIOIINUX neJie:

(dbopMupoBaHUE LEHTPATBHBIX MATEMAaTHUECKUX MOHATHI (YUCIIO, BEMMYMHA, TeOMEeTpHUecKas ¢Gurypa,
nepeMeHHasl, BEPOSTHOCTh, (YHKLUsS), OOECIEeYMBAIOMIMX MPEEMCTBEHHOCTh U IEPCHEKTHBHOCTh
MaTeMaTHYeCKOro o0pa3zoBaHUs 00yUarOIINXCs;

MOABCACHUC YUAIUXCSA Ha OOCTYIIHOM /I HHUX YPOBHC K OCO3HAHHWIO B3aMMOCBA3M MATCMATHUKH H
OKPY’KaIOIIEero MUpa, TOHNMaHUE MaTEMAaTUKHU KaK 4aCTH O0IIeH KyIbTyphl YEIOBEYECTBA;

pa3BUTHE WHTEIUICKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH y4alluxcs, MO3HABAaTEIFHOW aKTUBHOCTH,
UCCIIEJ0BATEIbCKUX YMEHUH, KpUTHYHOCTH MBIIUICHUS, MHTEpEeca K U3yYCHUI0 MaTeMaTHKH;

(bOpMI/IpOBaHI/Ie (I)YHKHHOHaHBHOP’I MaTeMaTU4eCKOn Ir'paMOTHOCTH: YMCHUA paciio3HaBaThb
MAaTEMAaTUYCCKHUE AaCIICKThl B PCAJbHBIX XHU3HCHHBIX CUTyalUAX W IIPU H3YUYCHHUH OPYTUX y‘l€6HHX
npeaAMETOB, MMPOABICHUA 3aBHCHUMOCTEHN U 3aKOHOMepHOCTeI\/’I, (I)OpMyJ'II/IpOBaTB HX Ha A3BIKC MATCMAaTHKH
" CO3aaBaTb MaTEMaTUYCCKHUEC MOJCIIN, IPUMCHATD OCBOCHHBIM MaTeMaTHYSCKHI afrmapar JJjid peluCHHA
MMPAKTUKO-OPUCHTHUPOBAHHBIX 3a/1a4, UHTCPIPECTUPOBATH U OLCHNUBATD MOJYUCHHBIC PE3YJILTATHI.

[Tpu n3yuenuu npeamera «MaTemMaTHKa» Kak TPOGUIHHON TUCIUTUIMHEI PEIIAIOTCS 3a1a4M:
CUcTeMarTu3anuda CBCI[GHI/Iﬁ 0 4YHuCJIaX; HU3Y4YCHUC HOBBIX BHUAOB YHCJIOBBIX BI)Ipa)KeHI/Iﬁ nu (pOpMYII;
COBCPHICHCTBOBAHUC TIPAKTHYCCKHUX HABBIKOB U BBIYUCIUTEILHOMN KYJIbTYpPbI, paClIMpCHUEC U
COBEpIICHCTBOBAaHUE alreOpanyeckoro ammapaTta, CGOPMHUPOBAHHOTO B OCHOBHOW IIKONE, U €ro
MPUMCEHCHUC K PCIICHUIO MAaTEMATUYCCKHUX U HEMATCMAaTHUYCCKUX 3a1a4,

paciidpeHre W CcHUcTeMaTH3allus OOIIMX CBEAEHUN O (QYHKIHAX, MOMOJHEHUE KIJacca H3y4aeMbIX
GyHKIUH, WUTIOCTpalysg MIUPOThl MNpUMEHEHUs (YHKUUN JUIsi ONUCAHUS W H3Y4YEHMs] peajbHBIX
3aBHCHUMOCTEH;

Pa3BUTHE MPEACTABIECHUA O BEPOSTHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSX B OKPYXAKOIIEM MUPE,
COBCPUICHCTBOBAHUC HHTCIICKTYAJIBHBIX W PCUCBBIX yMeHI/II\/II nyTeM 0601"aIHCHI/I$I MATEMATHUYCCKOT' O
sA3bIKa, Pa3BUTUA JTIOTUYCCKOI'O MBIIIJIICHUS,

3HAKOMCTBO C OCHOBHBIMHU UACAMHU U METOJaMHU MAaTEMATHNYCCKOI'O aHAJIN3a.

YMETb:

B pe3ynbrare u3zyuenus yuebHoro npeamera «MaTemMaTHKa» 00yJaroImUniCs JOKEeH
VYMmers:



BBINOJIHATH apu(METUYECKHE NeHCTBUS HaJl YUCIAMHU, COUeTasi YCTHBIC U MUChbMEHHBIE MPUEMBI; HAXOAUTh
NpUONMKEHHBIE 3HAYCHHMS BEJIMYMH U TOTPEIIHOCTH BBIYMCICHUH (a0CONIOTHAs W OTHOCHUTEINIbHAs);
CPaBHUBATh YMCIIOBBIC BBIPAXKECHHUS;

HaxOJUTh 3HAYEHHUs KOPHs, CTeNeHu, Jorapupma, TPUTOHOMETPUUECKUX BBIPAKEHUH HAa OCHOBE
OIpeIeJICHUS], UCTIOJIB3YS TPU HEOOXOIMMOCTH MHCTPYMEHTAIBHBIE CPEACTBA;

M0JIb30BaThCs MPUOIMKEHHOW OLIEHKOM MPH MPAKTUYECKUX pacueTax;

BBINOJIHATh NPEOOpPa30BaHUs BBIPAKEHUH, NMPUMEHsAs (QOPMYJIbl, CBSI3aHHBIE CO CBOWCTBAMH CTelEHEH,
norapu(mMoB, TPUTOHOMETPUIECKUX (PYHKITHI;

UCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUA U YMEHHS B MPAKTHYECKOW JEATEIHHOCTH U TOBCEAHEBHOM KU3HU:
IUIL TIPAKTHUYECKUX pacueToB Mo (opmynam, BKIOYas (QOPMYIbI, COAEp)KaIllMe CTENEeHH, paJUuKabl,
JorapumMbl U TPUTOHOMETPUYECKHE (PYHKLIMHU, UCTIONb3Yysl IPU HEOOXOIUMOCTH CIPAaBOYHBIE MaTEpUabl U
MPOCTEUIIINE BEIYUCIUTENBHBIE YCTPOUCTBA;

BBIUUCIIATh 3HaueHHe (DYHKIMM MO 33JaHHOMY 3HAUEHHUIO apryMeHTa IpPU Pas3IHyYHBIX CIIOCO0ax 3alaHus
byHKINH,

OIIpeIeNIATh OCHOBHBIE CBOMCTBA YNCIIOBBIX (DYHKIUI, MILTIOCTPUPOBATh UX Ha rpadukax;

CTPOUTH TPaPUKH N3YUYEeHHBIX (DYHKIIHIA, WIUTFOCTPHPOBATH 1O TPauKy CBOWCTBA 3JIEMEHTAPHBIX (PYHKIIHIA,
WCTIOJIB30BATh MOHATHE (DYHKIIWUH JJIsl OMMCAHUS M aHAJIN3a 3aBUCUMOCTEH BEIMYNH;

HCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B PAKTUUECKOM JeSITeIbHOCTH U

MTOBCEIHEBHOM JKU3HU: JUIsl ONIMCAHUS C TOMOLIBI0 QYHKIUN pa3IMYHBIX 3aBUCUMOCTEHN, MIPECTABIICHUS UX
rpaduyecKu, HHTEpIpeTaluu rpaduKoB;

HaXOJUTh [IPOU3BOJIHBIE JIEMEHTAPHBIX (PYHKIIHIA;

MCTIOJIB30BATh MMPOU3BOAHYIO JUIS U3yUEHHsI CBOMCTB (PYHKIIMH U TIOCTPOCHUS TPaUKOB;

IPUMEHATh MPOU3BOHYIO Ul MPOBEIEHHs MPUOJIMKEHHBIX BBIYMCICHUHN, pellaTh 3a/laud IPUKIIaJHOTO
XapakTepa Ha HaXOX/1eHUe HauOOoJIbLIEr0 U HAMMEHbIIET0 3HAYCHHUS;

BBIYMCIIATH B IPOCTEHIINX CIydasX IOl U 00BEMBI C UCIIOIb30BAHHEM OIPEICIIEHHOIO

MHTETpaa;

HCIO0JIb30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHHUS B MIPAKTUUYECKON JESITEIbHOCTU U MOBCEAHEBHON KU3HU
IUIS: peIIeHUs] TPUKIAIHBIX 3a7]ad, B TOM YHCIE COIHAIbHO-d)KOHOMHUYECKUX M (PHU3HUYEecKHX, Ha
HauOoJIbIINE U HAUMEHbBILINE 3HAaYECHHU s, HA HaX0XKICHHE CKOPOCTU M YCKOPEHHUS;

pelmars palMoHalbHblE, IOKa3aTelibHble, JlorapuMuueckue, TPUTOHOMETPUUECKHUE YpaBHEHUS,
CBOJAIIMECS K JTMHEHHBIM U KBaJPaTHBIM, a TAK)KE aHAJOTMYHbBIE HEPABEHCTBA M CUCTEMBI; UCIOJIb30BaTh
rpaduyecKuil METOJ] pelIeHHs YpaBHEHUN U HEPABEHCTB;

n300paxaTb Ha KOOPAMHATHOM IIJIOCKOCTU pEIIeHUs YpaBHEHWM, HEPAaBEHCTB WU CHCTEM C JABYMS
HEU3BECTHBIMU;

COCTABJISATh M PeIIaTh YPaBHEHUS U HEPABEHCTBA, CBA3BIBAIOIINE HEM3BECTHbIE BETMUMHBI B TEKCTOBBIX (B
TOM YHCJIe TPUKIIAHBIX ) 3a/1a4aX;

UCIOJIb30BaTh NPUOOpPETEHHbIE 3HAHUS U yMEHHS B NPAKTUYECKOM JEATENbHOCTH W TOBCEIHEBHOU
KHU3HM: JUIS MOCTPOCHMS M MCCIENOBaHMSA MPOCTEHIIMX MaTeMaTHYeCKHX Mojeleil, KoOMOWHATOpHKa,
CTaTUCTUKA U TEOPHsI BEPOATHOCTEM;

pematb mpocTediine KOMOMHATOpHBIE 3aJadd METOJOM Iiepebopa, a TakkKe C HCIOJIb30BaHUEM
U3BECTHBIX (hopMyI;

BBIUUCIIATH B MPOCTEHIINX CIIydasiX BEPOATHOCTH COOBITUI Ha OCHOBE MO/ICUYETA YMCIIa UCXOJIOB;
UCIIOJIb30BaTh NPUOOpPETEHHbIE 3HAHWS W YMEHHUS B INPAKTUYECKOW MAESITENbHOCTH U IOBCEAHEBHOMN
KHU3HU:

IUIsl aHaJIM3a peabHbIX YHCIIOBBIX JaHHBIX, IPEJCTABICHHBIX B BUJIE JUarpaMM, IrpauKoB;

aHaM3a HH(GOPMAIMK CTATUCTHUECKOTO XapaKTepa;

pacrio3HaBaTh Ha YepTEeKax U MOEISAX MPOCTPAHCTBEHHBIE (POPMBI;

COOTHOCHUTB TPEXMEPHBIE OOBEKTHI C UX ONMKCAHUSMHU, H300paKEHUIMU;

OIHCBIBATh B3aMHOE  PAacIOJIOKEHHUE OpSMBIX M IUIOCKOCTENl B TPOCTPAHCTBE,
apryMeHTHPOBATh CBOM CYXJIE€HUS 00 TOM PacloIOKEHUH;

aHaIM3MUPOBATh B IIPOCTENIINX Cllyyasix B3aUMHO€ pAacHOJIOKEeHHE OOBEKTOB B
IIPOCTPAHCTBE;



M300pakaTh OCHOBHBIE MHOTOTPAHHUKM M KPYIJble TeJa; BBIMOJIHATH YEPTEKU I10 YCIOBHIM
3a/1ad4;

CTPOUTH MPOCTEHIIINE CEUCeHUs KyOa, IPU3MBI, TUPAMHU/IBL;

pelaTh IIAHUMETPUYECKHE U TIPOCTEHINNE CTEPEOMETPUICCKHE 3a/1a9 Ha HAaXOXKICHHE TCOMETPHYCCKUX
BEJIMYUH (JJIMH, yIJIOB, IUIONIAIeH, 00bEMOB);

WCIOJIb30BATh MIPH PEIICHUU CTEPEOMETPUYCCKHX 3a7a4 TUIAHUMETPUIECKHe (DaKThl U METOJBI;
MIPOBOIMTH JI0KA3aTCIIbHBIC PACCYKICHHUS B XOJIC PCIICHUS 337134,

UCIOJIb30BaTh TPUOOPETCHHBIC 3HAHUS M YMEHHS B TPAKTHYECKOW JEATEIHHOCTH WM TOBCEIHEBHOMN
KU3HU: JUISL UCCIIeOBaHMs (MOJCIMPOBAHMS) HECIOXKHBIX IPAKTHYECKMX CHUTYallMd Ha OCHOBE
M3YyYEHHBIX (popMyn 1 CBOICTB (uUryp;

JUIS  BBIYHMCICHUS OOBEMOB M IUIOMIAZCH ITOBEPXHOCTEH IPOCTPAHCTBEHHBIX TEJI TPH PEHICHUU
MPAKTUYECKUX 3a]1a4, UCTIOIb3Ys MPU HEOOXOIMMOCTH CIPABOYHUKH U BEIYUCIUTEIILHBIC YCTPOICTBA.

B pesynbrate u3ydenus ydeOHoro mnpeamera «MaremaTuka» oOOydyaromMHCSA JOJDKEH
3HATh/TIOHUMATh!

3HAQ4YEHME MATEMATHYECKOW HAyKM Ul PELIEHHUs 3a/1ad, BO3HUKAIOIUX B TEOPUU U IIPAKTHUKE;
LIMPOTY U B TO XK€ BPEMS OIPAaHUYCHHOCTb IPUMEHEHHMS MATEMaTH4YECKHMX METOJOB K aHAIU3Y U
HCCIIEIOBAHHIO NTPOLIECCOB U SIBJICHUM B IPUPOJIE U OOILECTBE;

3HAYEHHUE NIPAKTUKYU U BOIPOCOB, BOSHUKAIOIINX B CAMON MaTeMaTHKe 111 JOPMHUPOBAHUS U PA3BUTUS
MaTeMaTHYECKOU HAYKH;

HUCTOPHIO PA3BUTHUA IMTOHATUA YHCJIA, CO3JaHUA MAaTCMATUUCCKOI'0 aHa/In3a, BOSBHUKHOBCHHA U PA3BUTUA
IrcoOMCTpHUH;

YHI/IBepcaJ'IBHHﬁ XapaKTEp 3aKOHOB JIOTHKHW MAaTCMAaTHYCCKUX paCCY)K,HeHI/Iﬁ, HX IPUMCHHUMOCTD

BO BCEX 00JIACTIX YETOBEUECKOM ACATCIIBHOCTH,

BepOHTHOCTHHﬁ XapaKTEP pa3JIMYHBIX MTPOLECCOB OKPYIKAIOLIECTO MUPA.

B PE3YIbTAaTC U3YUCHUA IIPEAMETA 06yqafomnec;1 JOJIXKHBI OCBOUTH KOJAbI TNYHOCTHBIX
PE3YIbTATOB AJIA p€ajin3dalluu IMporpaMMbl BOCIIUTAHUS:

JIP 1 |Oco3Haromuii ce0si rpak JaHMHOM M 3alTUTHUKOM BEJIMKOW CTPaHbI

JIP 4 |[TposiBisitoLIMif M IEMOHCTPUPYIOIINN YBaXKEHHUE K JIFOJIIM TPY/1a, OCO3HAIOIINN
[IEHHOCTh cOOCTBEHHOTr0 Tpyaa. CTpeMsuuiics K GOpMUPOBAHHUIO B CETEBOM
cpezie IMYHOCTHOTO U MPO(ECCHOHATLHOIO KOHCTPYKTUBHOTO «IIM(pOBOTO ciaenar

JIP 5 |[leMOHCTpUPYIOIINI IPUBEPKEHHOCTh K POAHON KYJIbTYpEe, HCTOPUYECKON MTaMsTH Ha
ocHOBe JII00BU K PoinHe, pogHOMY Hapoly, MaJloi poANHE, TPUHATHIO
TpaAULMOHHBIX LICHHOCTEN MHOTOHAMOHAJILHOIO Hapoaa Poccun

JIP 7 |Oco3Haronuii NpuOpUTETHYIO LIEHHOCTD JTMYHOCTH YEJIOBEKA; YBAXKAIOIINN
COOCTBEHHYIO U Uy>KYI0 YHUKAJIBHOCTh B Pa3JIMYHbIX CUTYaIUIX, BO BceX popmax
U BUJAX JEATEIbHOCTU

JIP 10 [3aboTsamuiics o 3a1uTe OKPY>KarOIIeH cpeibl, COOCTBEHHOU U Uy)KOW O€301TacCHOCTH, B
TOM yucie HudpoBoi




3. CTPYKTYPA U COAEP KAHUE ITPEJMETA

O0bem npeamera 1 BUABI y4eOHOH padoThI

Bupa yueoHoii padoTbl

Oo0bem, yac
(ounas popma)

O0bem 00pa3zoBaTe/IbHOM MPOrpaMMbl y4e0OHOI0 MpeaMeTa

340
O0beM padoThI 00YyYAOIIUXCH BO B3aMMOAEHCTBHH C IIpenojaBaresiemM 204
B TOM YHCJIC:
JIEKIINH, YPOKH 190
MIPaKTUYECKHUE 3aHATUS 100
caMoCTOsATeNIbHasI paboTa 40
KOHCYJIbTAI[H 2
IIpomexyToUHAN aTTECTAIUSI IK3aMeH 8
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TeMaTuuyecKHil IVIAH U CO/IeP:KaHUe TIPeaMeTa

O0beM yacos

HaumeHnoBanue Conep:kanue yueOHOro MaTepuasia, JadopaTopHble U NpaKTH4ecKue padoThl, ounoii opMEI
pa3iaesioB U TeM caMocCTosiTeIbHAsA padoTa o0yyaommxcsi, Kypcopasi padora (IpoeKT) P
1 2 3
Moayasb 1. Uncna u BoIYUCTIEHHS 36
Tema 1.1. Coaep:xanue y4eOHOro MaTepuaia 8
MHokecTBa MHOXECTBO, omepauuu Haja MHOXecTBamu. [luarpammbl Ditepa-Benna. PanuonanbHble umcia
PALHOHAJIBHBIX U OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, IPOLEHTHI, OECKOHEUHbIE MepHOoAUecKue ApoOu. ApupmMeTnyecKue
JNeMCTBUTEIBLHBIX  [ONEpPAllMM C PALMOHAIBHBIMM YUCIIaMHU, IPeoOpa30BaHUsl YMUCIOBBIX BbIpakeHui. [Ipumenenue apodel U
YHCeJl. IIPOLEHTOB [UIsl PEIICHUs NPUKJIAJHBIX 3aJad M3 pa3IMYHBIX OTpacied 3HaHUM WM peaJbHOM KU3HU
PannonajbHbIe JlelicTBuTenpHBIE 4YWCa. PanuoHanmpHBIE W HppalMoOHAIbHBIE YWCia. ApupMETHYECKHE ONepanuu d
YPABHEHHSA U necTBUTENbHBIMU YnciaMu. [IpuOnmkEéHHbIE BBIYMCIECHUS, NpaBUJIA OKPYIJIEHUs, MPUKHIKA U OLEHKA
HepaBeHCTBa pe3ynbTara BeluucieHui. ToxnecTBa U TOXKAECTBEHHbIE ITPe00pa3oBaHus. Y paBHEHUE, KOPEHb YPaBHEHMUS.
HepaBeHcTBO, pelieHue HepaBeHCTBAa. Meron uHTepBaioB. PemieHune 1enslx W JIpoOHO-
PAllMOHATIbHBIX YPaBHEHUI U HEPABEHCTB.
IIpakTH4eckne 3aHATHA 4
Pemenue 3agau: cBoiicTBa cTenenel U kopHeil. [IpeoOpa3zoBanus anredpanyeckux BolpakeHui. Pemenue
LEJIBIX M JPOOHO-pallOHATIbHBIX YPABHEHNUN 1 HEPABEHCTB.
CamocrosiTeibHas padoTa 00y4aroIMXcs 2
PexoMeH a1y o opraHu3aluy cCaMoCTOATENbHON paboThl 00yUarOIIMXCs PU U3YYEHUH TUCLIUILIMHBIL.
[ToarotoBka pedepata Ha TeMy: «/leificTBuTenbHbIe unciay. CaMoCTOsATENIbHAS TPOPAOOTKA PO IEHHOTO
MaTepuaia.
Tema 1.2. Copepxanue yueOHOro MaTepuasa 6

DyHKIUH U TPpaPuKH.
Crenens ¢ nejabImM
1noKasareJjiemM

dyHKUs, crnocoObl 3amaHus ¢GyHKuun. B3aumuo oOpatabsie (ynkumu. ['padux dysaxmum. OOnacTh
ompezeNieHus] U MHOKeCTBO 3HaueHui Gpynkuuu. Hynu ¢pyakiuu. [IpoMexxyTku 3HaKOMOCTOSHCTBA. YETHBIC
u Heu€THble ¢yHKIMHU. CTeneHb ¢ menbM TokaszareneM. CtaHaapTHas (opma 3amucH eHCTBUTEIBHOT(
yrcna. lcnonp3oBaHue mMOAXOAANIEH (OPMBI 3alMuCH  JEHCTBUTENBHBIX ~ YWCEN AN pelleHus
MpPaKTUYECKUX 3a7ad W TIPEICTABICHUS JTaHHBIX.

CrenenHasi GyHKIUS C HATYpalIbHBIM U LIE€JIbIM MoKazateneM. EE€ cBoiicTBa u rpaduk.
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IIpakTHYeckune 3aHATHS 4
[IpeoOpa3zoBanue cTeneHel ¢ HeNbIM M0Ka3aTeleM.
Permenue 3a1au Ha uccnenoBanue GyHKUUN 10 TpaduKy U Ha TOCTPOEHUE IPAPHUKOB 10 H3BECTHBIM
cBoiictBam. OOpartHbie QyHKIUU.
O6unacTh onpeneneHus U 006JacTh 3HaUeHu# oOpatHoi (pyHkiuu. [loctpoiika rpaduka oOpaTHON (YHKIMU.
CamocrosiTesibHAsi padoTa 00y4al0IMUXCs 2
[ToaroroBka pedepara Ha remy: «IIpeobpazoBanue rpadukoB pyHkum». CamocTosTenbHas IpopadoTKa
MPONJICHHOTO MaTepuaa.
Tema 1.3. Conep:xxanue yueOHOro MaTepuasa 6
Apudmernueckuii  |ApudmMeTrueckuil KopeHb HaTypalbHOU cTeneHu. [leiicTBus ¢ apupmMeTHyecKUMHU KOPHIMHU N- O CTeneHu
KOpeHb N-oii crenenu. |[PenieHne nppanoHaIbHBIX YpaBHEHUH 1 HepaBeHCTB. CBoiicTBa 1 rpaduK KOpHS N-Oi CTENEHH.
HppaunonajibHbie
YPABHEHUSA U [IpakTuyeckue 3aHATHSA 4
HepPaBeHCTBa 3ansTue Ha gocke S-Board mo Teme: «PerieHre uppannoHaIbHbIX YPAaBHEHUN U HEPABEHCTBY.
CamocrosiTeibHAsA padoTa 00y4yarommxcst -
[ToaroroBka pedepara Ha Temy: «lcTopust BOSHUKHOBEHU cTeneHei». CaMocTosTenpbHas TpopadoTKa
MPONJICHHOTO MaTepuaa.

Monayab 2. Tpuronomerpus. IlociaenoBareasnoctu. Ilporpeccun 36
Tema 2.1. Conep:xxanue yueOHOro MaTepuasa 12
DopMy.Jabl CHuHyC, KOCMHYC WM TaHIE€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC M apKTaHI'€HC YHCIIOBOIO

TPUTOHOMETPHUH. aprymeHTa. TpuroHomeTpuueckass OKPYXHOCTh, ONpPEACICHHE TPUTOHOMETPUYECKUX (YHKIIUM YUCIOBOTO

Tpuronomerpuuyeckue [aprymeHTa. OCHOBHbIE TpUrOoHOMeTpHueckue Gopmynsl. IIpeoOpa3oBaHHe  TPUTOHOMETPUYECKUX

YpaBHEHHS BBIPAKECHUI. PellleHre TpUroHOMeTpUYEeCKUX YpaBHEHUN
I[IpakTHYeckne 3aHATHSA 8

3anuch NPOU3BOJIBHOIO YIJIa yepe3 00paTHbIe TPUTOHOMETPHYECKHE (QYHKIIHH.
BansTre Ha ocke S-Board mo teme: «I[IpeoOpazoBaHus TPUTOHOMETPUIECKUX BhIpAKEHUI». Pemenne
TPUTOHOMETPUYECKUX YPABHEHUM.

CamocrosiTeibHas padoTa o0yyaommxcst
[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BhIpaKEHHH. Perienne TpuroHoMeTpu4eckux ypaBHEeHHH

CamocTosiTenbHas MpopadboTKa MaTepuaia.
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Tema 2.2,
IMocienoBarebHOCTH
U mporpeccun

Copaepxxanue yueOHOro MaTepuajia

[TocnenoBarenbHOCTH, CHOCOOBI 3aJJaHUs MOCJIEeI0BATEIbHOCTEH. MoHoTOoHHbBIE
MIOCIIEIOBATENbHOCTH.  ApuMeTndecKkass W TreoMeTpudeckas IpOrpeccMr. becKoHeyHO yObIBaroas
reoMerpuueckas nporpeccusi. Cymma 0ecKOHEYHO yObIBaroIlel reoMeTpuyeckoil nporpeccuu. @opmyna
CJIOKHBIX MPOLIEHTOB. Vcronb3oBaHue MPOrpeccUuu Ijsl PEHICHHs pealibHbIX 3a/1a4 MPUKJIAJHOTO XapaKTepa.

I[IpakTuyeckune 3aHATHSA
Permenue 3a1a4 o npoiIcCHHOMY MaTepHay.

CamocTrosiTe/ibHasi pa6oTa 00yUaIOIINXCS
Perienust peaabHbIX 3a/1a4 MPUKIAIHOrO XapakTepa. CaMocTosTeIbHas IpopadoTKa MpOHICHHOTIO
MaTepuaa.

MO}IyJ’[b 3. HpﬂMbIe H IIJIOCKOCTHU B IPOCTPAHCTBE

36

Tema 3.1.
BBenenue B
CTepeoMeTpPHI0

Conep:xxanue yueOHOro MaTepuasa

OCHOBHBIC TIOHSTHS CTEPEOMETPUHU: TOYKA, IpsAMasi, IJIOCKOCTh, MPOCTPaHCTBO. [IpaBmiia m3o0paxeHus Ha
PUCYHKaxX: M300pakeHUs IUIOCKOCTEH, MapajuleNbHBIX MPAMBIX (OTPE3KOB), cepenuHbl OoTpeska. [loHsTus:
[epeceKaroIIrecs IUIOCKOCTH, MepeceKarolmecs npsiMas U IUIOCKOCTb. 3HAKOMCTBO C MHOTOTpaHHHKaMH,
n300pa’keHre MHOTOIPaHHUKOB Ha PUCYHKaxX, Ha MPOEKLMOHHBIX uepTexxax. HavanbHble cBefieHHs o KyOe u
MUPAMUIE, UX Pa3BEPTKU U MOJECIIH.

CeueHuss MHOrorpaHHMkoB. IloHsTHE 00 aKCHMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHM: AKCHOMBI
CTEPEOMETPHUH H CIICJCTBHS U3 HUX.

IIpakTHyeckne 3aHATHA
3anstue Ha gocke S-Board Ha temy: «300paxkeHne MPOCTPAHCTBEHHBIX QUTYDPY.

CamocrosiTeibHas padoTa 00y4aroIMXxcs
N300paskeHne npocTpaHCcTBEHHBIX (puryp. CamocTosTenbHas nmpopaboTka IpoiiIeHHOro MaTepHara.

Tema 3.2
IIpsiMbI€e M IIOCKOCTH
B IIPOCTPAHCTBE.
IHapanieabHOCTH
NPAMBIX U
IUIOCKOCTel

Copaepxxanue yueOHOro MaTepuajia
B3aumMHOe pacmonoxeHue MPSMBIX B MPOCTPAHCTBE: MEPECEKAIOIIUECS, MapaiebHbIE U CKPEIHUBAIOIIUECS
npsimble. [TapamuiensHOCTh MPSMBIX M TUIOCKOCTEH B MPOCTPAHCTBE: MapajUIelIbHBIC MPSIMBIC B MPOCTPAHCTBE]
MapajuieTbHOCTh TPEX MPSAMBIX; MapajuIeTbHOCTh MPSMOW U IJIOCKOCTH. YTJBl C COHANpaBICHHBIMU
CTOpPOHAMM; YTOJI MEXy MPSIMBIME B TIpocTpaHcTBe. [lapamienbHOCTh MI0CKOCTEH: mapauieTbHbIe TUIOCKOCTH]
CBOICTBaA MapalieNbHbBIX MI0ckocTel. [IpocTeiinme mpocTpaHCTBEHHBIE GUTYPHI HA MIIOCKOCTH: TETPadaAp, KyO
napasuiesienune/1; IOCTPOCHUE CeUEHUH.
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I[IpakTn4yeckune 3aHATHSA
Pemenue 3a1a4 1o npoiIeHHOMY MaTepuaiy.

CamocrosiTeibHast padoTa 00y4arommXxcst
[ToaroroBka pedepara Ha Temy: «IlapanensHoe mpoekTUpoBaHUe». CaMOCTOsATeNbHAs TPOPadOTKa
[IPOMIEHHOI'0 MaTepuaa.

Tema 3.3.
IHepneHaMKYJISIPHOCTH
NPSAIMBIX H
IUIOCKOCTEeH

Conep:xkanue yueOHOro Marepuajia

[lepneHUKyISIPHOCT MPSIMOM M IUIOCKOCTH: IIEPIECHIUKYJISPHBIE IPSIMbIE B IPOCTPAHCTBE, IPSMBIE
NapauleJIbHbIe U NEPIEHANKYISIPHBIE K IUIOCKOCTH, IPU3HAK NEPIEHINKYJIIPHOCTH NPSIMON U IUIOCKOCTH,
TeopeMa O IPSIMOM MEPIEHIUKYISAPHOU IIIOCKOCTH llepnennukyinsp u

HAKJIOHHBIE: paCCTOSTHUE OT TOYKH J0 IJIOCKOCTH, PACCTOSIHAE OT MPSMOU J10 IIJIOCKOCTH.

I[IpakTHYeckne 3aHATHSA
Pemenue 3a1a4 1o npoiieHHOMY MaTepuany.

CamocrosiTeibHAsA padoTa 00y4yarommxcst
Boruncnenue paccTosiHUS OT TOUKH (IpsAMOIT) 10 miockocTi. CamocTosATenbHast IpopaboTKa MpoiiIEeHHOTo
MaTepHaa.

Mopnyab 4. MHOTOrpaHHUKH

36

Tema 4.1. Yrasl
MeK1y NPSIMBIMU U
IJIOCKOCTAMM

Conep:xanue y1eOHOro MaTepuasa
YIIbl B MPOCTPAHCTBE: YroJd MEXIy MPSMOM U TUIOCKOCTBIO; IBYTPAHHBIA YIroOJ, JIMHEWHBIH yTroll
NIBYI'paHHOIO yria. llepnenauKyIsspHOCTh IIOCKOCTEN: MPU3HAK MEPIICHINKYISIPHOCTH ABYX IUIOCKOCTEH.
Teopema o TpEX MepHneHAUKYISIpax.

IIpakTHyeckne 3aHATHA

Haxoxcz[eHHe yriia MExXIy prIMOfI 1 MJIIOCKOCTBIO B MHOI'OT'PAHHUKE, paCCTOAHHUE OT TOUKHU 10 prlMOﬁ Ha
IJIOCKOCTH.

Pemenue 3a1a4 Ha IPUMEHEHUE TEOPEMBI O TPEX MEPIEHIUKYISIpax.

CamocrosiTeibHas padoTa o0yyaommxcst
Haxoxx1eHre Ha yepTesxe IByrpaHHOTO yIiia MpH pedpe MUpaMuIbl, IPU3MBI, Tapajulesenueaa.
CamocrosTenbHas NpopaboTKa MPONWIEHHOT0 MaTepuala.

Tema 4.2.
MororpanHuku

Conep:kaHue y4e0OHOT0 MaTepuasia

ITonsatue MHOI'OrpaHHHKa, OCHOBHEIC D3JICMCHTHI MHOI'OrpaHHHKa, BBIITYKJIBIC n HEBBIITYKJIBIG
MHOTOTpAaHHHMKH, pa3BépTKa MHOTOrpaHHHMKa. [lpu3Ma: N-yrosibHas mpu3Mma. [lapamiesnenumesn
HpﬂMoyFOHBHBIfI mapajieJIenmiea u €ro CBOICTBA. HI/IpaMI/IJIa: n -yrojibHas nupamuaa, OOKOBas U IOJIHAS
MOBEPXHOCTh TMUPAMHUIbI; TPABWIbHAS W YCCUCHHAs MHpaMua. JJIEMEHTBl MPHU3Mbl W MHPAMHUIIBI
HpaBI/IJ'IBHI)Ie MHOT'OI'paHHUKHU IIOHSITHUC IIPaBHUJIBHOTO MHOT'OT'paHHHKA.

[IpencraBieHue o MpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadp, AOAEKadAp U ukocasap. Cummerpus
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B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTENIBHO TOYKH, PSMOM, IIOCKOCTH. DJIEMEHTBI CHMMETPUH B
NUpaMHJaX, Napaule]IenuIe1ax, MPaBUIbHBIX MHOIOTpaHHMKaX. BbluncieHue 31eMEeHTOB
MHOTOTPaHHUKOB: p&Opa, nAuaroHaiu, yrisl. [lmomans OOKOBOM MOBEPXHOCTU M IOJHON IOBEPXHOCTH
PSMOM MTPHU3MBI, IJIOMIAIb OCHOBAaHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMor nipu3Mbl. [Tnomans
OOKOBOW IOBEPXHOCTU U MOBEPXHOCTHU MPABUIIBHONW MUPAMU/IbI, TEOPEMA O

UI0IAAX OOKOBOM MOBEPXHOCTH YCEUEHHOMN MUPAMUIBI.

IIpakTH4yeckue 3aHATHSA 2
Penienue 3aga4 1o npoiacHHOMY MaTepuay.

Tema 4.3. Conep:xanue y4eOHOro MaTepuasia 6

Ceuenusi, paccrosinus [IlocTpoeHne cedyeHnli B MHOrOrpaHHUKE. BpIYKcIIeHHE PACCTOSHUI: MEXKAY IBYMs TOYKaMH, OT TOYKHU 10
1 YIJIbI PSIMOM, OT TOYKHU J0 IUVIOCKOCTH; MEXKAY CKPELIUBAIOLIMMUCS NPSAMbIMU. BbluriciieHue yriioB: Mexuy

CKPEIIMBAIOIIUMHUCS MPSIMBIMU, MEXKIY IPSIMOM M IJIOCKOCTBIO, ABYIPAHHBIX YIJIOB, YIJIOB MEXAY
[JIOCKOCTSIMU
[IpakTH4yeckue 3aHATHSA 2
BorunicieHue yrioB: Mexay CKpEeIUBaOIIUMUCS IPSIMBIMU, MEXY IPSIMON U IJIIOCKOCTBIO, IBYTPAHHBIX
YIJI0B, YTJI0B MEXKIY IJIOCKOCTSIMU
CamocrosiTeibHast padoTa 00yuarommxcst 2
[TocTpoenue ceuenuit MHOrorpaHHukoB. CamocTosTeNbHas MPopadOTKa MPOHAEHHOTO MaTeprana.

Tema 4.4. Conep:xanue y4eOHOro MaTepuaia 2

O0BéMBI [Tonsitue 06 06béMe. O0BEM mupamuibl, mpu3Mbl. OCHOBHBIE CBOIICTBa 00BEMOB

MHOrorpaninkos |[IpakTtuyeckue 3aHATHS 4

Banstue Ha 1ocke S-Board Ha temy: «BerauciieHne 00bEMa MPU3MbI U TUPAMUIIBI [T0 HX DIIEMEHTAM).

Mogayas 5. Jlorapu¢mMbl 1 0CHOBbBI TPUTOHOMETPHUH 36
Tema 5.1. Copepxxanue yueOHOro MaTepuajia 4
Cremnens ¢ CreneHb C pallMOHAIBHBIM NTOKa3aTeneM. CBoiicTBa crenenu. [IpeoOpa3oBanue BbIpaXeHU, colepKamux

PalOHATBHBIM palnroHaibHble cTeneHu. [loka3zaTenbHble YpaBHEHHS U HEPABEHCTBA.

MmoKa3sareJjieM. [Toka3zarenbHas ¢pyHKLUSA, €€ CBOMCTBA U TpaduK.
THoxasarennuas IIpakTHYeckune 3aHATHSA 4

hyniumst. [TpeoOpa3oBanue BbIpaKEeHU, CoIeprKaIMX palMoHalbHbIe cTeneHu. [ paduk nmokasareabHON QYHKIIUH, ee
IHoka3arebHbIE o
CBOICTBA.
YpaBHCHM 1 PelieHne nokas3arebHbIX YPaBHEHUN U HEPAaBEHCTB.
HEPABEHCTBA
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Tema 5.2. Copaepxxanue yueOHOro MaTepuajia 4
Jlorapudmuueckas |[Jlorapupm uncna. Jlecstuunsle u HatypaibHble jsorapudmel. [IpeoOpasoBanue BbIpaXeHUH,
(pyHK1IHS. conepxanux Jorapudmel. Jlorapupmuueckue ypaBHeHHsI M HepaBeHcTBa. Jlorapudmuueckas
Jlorapupmuueckue |[pyHKIMsA, €€ CBOWCTBA U IpaduK.
YPABHEHHSA U IIpakTHyecKkue 3aHATHS 2
HepaBeHCTBa [TpeoOpa3oBanue BeIpaskeHH, coneprkaiux jorapudmel. Jlorapupmuueckas GpyHkuus, €€ CBONCTBA U
rpaduk.
Pemienue norapuMuyeckix ypaBHEHUH U HEPABEHCTB.
Tema 5.3. Conep:xanue y4eOHOro MaTepuasia 8
Tpuronomerpuueckue Panuannas mepa yria. BpamarensHoe nasumxeHue. CuHYC, KOCHHYC, TaHI€HC U KOTaHIEHC YHCIA
(pyHxumu, nx Tpuronomerpudeckue byHKIUU YU CII0BOTO apryMeHTa. [TpeobpazoBanus IIPOCTEUIINX
OCHOBHBIE CBOIICTBA M [TPUTOHOMETPUUYECKUX BbIpakeHUI. OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA, (OPMYJbl IMPUBEICHUS
rpaguku CuHyC, KOCUHYC U TaHT'€HC CYMMbI U Pa3HOCTU JBYX yriioB. CHHYC U KOCHUHYC ABOWHOTO yria. ®opmyiibl
NOJIOBUHHOTO yria. [IpeoGpa3oBaHusi cyMMbl TPUTOHOMETPHUECKUX
(GyHKUUIT B TPOM3BEACHHE U TPOHU3BeACHHS B cymMmmy. DyHKIMK Y=SIiN X 1 Y=COS X, X OCHOBHBIC CBOICTBA U
rpaduku. Oynkuun Y=tg X u y=Ctg X, ©X OCHOBHBIE CBOICTBA U TpapuKH.
IIpakT4yeckue 3aHATHSA 2
Pemenue 3a1a4 1o npoiieHHOMY MaTepuany.
CamocrosiTeibHasA padoTa 00yuyarommxcst 2
BoinonHenue nuauBuAyanbHoro 3aaanus: «lloctpoenue rpaduxos pyHkuu y= tg X u y= ctg X».
CamocTosTenbHas mpopaboTKa MPOWJEHHOr0 MaTepraia
Tema 5.4. Conep:xxanue yueOHOro MaTepuasa 4
Pemenne [Tpocreiimne TpPUroHOMETPUYECKHUE YpaBHEHMSI. APKCHHYC, apKKOCHHYC, apKTaHTeHC yrciia. OTHOpOAHbIE
TPUTOHOMETPHUYECKHX [TPUTOHOMETPHUYECKUE YpaBHEHHs. TpUrOHOMETpUYECKHE HEPABEHCTBA.
YPABHEHUIl U IIpakTuyeckue 3aHATHA 4
HEPABEHCTB Pelenne TpuroHOMETpUYECKUX YPABHEHNN 1 HEPABEHCTB.
Perenrie TpUroHOMETPUUECKUX YPAaBHEHUH C UCIIOIb30BaHUEM TpUTOHOMETprudeckux ¢popmyi. [lonnmxenue
CTETIEHW YPaBHEHHUS.
Pemenne npocTelmx TPUroHOMETPUIECKUX HEPABEHCTB.
HHTepakTUBHOE 3aHsTHE: «MO3roBOH IITYpPM 10 PEMIEHNUIO TPUTOHOMETPUUECKUX YPABHEHUI.
CamocrosiTeibHast padoTa 00y4aroMXxcst 2
CamocrosTtenbHas NpopaboTKa MIpoiIeHHOr0 MaTepraa
Monayas 6. Hauana MaTeMaTH4€CKOI0 aHAIN3a 36
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Tema 6.1.

Conep:xxanue yueOHOro MaTepuasia

IMocaenoBareabHoCcTH, MaTemMaTnyeckue MOJEIM pa3auuHbIX nporeccoB. [locnenoBatensHocT. CriocoObl 3aaHus U CBOMCTBA
npenes YUCJIOBBIX IocienoBarenbHocTed. lloHsTHE O mpenene MocinenoBaTeIbHOCTH.
nociaenoBareJbHocT |CYIIECTBOBAHUE Ipezesia MOHOTOHHOM OTrpaHMYEeHHOM MocienoBareabHOCTH. CyMMUPOBaHUE
nocnenoBarenbHocTell. [Ipenen pynkiun. [TonsTie o HeMpepbIBHOCTH (PYHKIUH.
IIpakTH4yeckue 3aHATHSA
beckoHeuHO yObIBaroI1asi FEOMETPUUECKAst IPOIPECCUS U €€ CyMMa.
Tema 6.2. Coaep:xanue y4eOHOro MaTepuasia
IIpousBoaHast [TpousBoHas. [ToHsATHE O POM3BOAHON (PYHKIHMH, €€ TCOMETPUICCKHA U (PU3MUECKUN CMBICI. YPaBHCHHE
(pyHKIIUH KacaTenbHOM K Tpaduky ¢yHkiuu. [Ipous3BogHBIE CYMMBI, Pa3HOCTH, IPOU3BENEHUS, YACTHOIO
[Ipon3BomHBIE OCHOBHBIX d3JeMEHTapHbIX ¢(yHkuuid. HenpepbBHOCTH ¢yHkuuu. Toukm pas3peiBa
ACUMIITOTHI TPaUKOB (QYHKITHIL.
[IpakTH4eckue 3aHATHSA
[TprMeHeHne MpOU3BOIHOI K UCCIeOBaHUIO (DYHKIIUHN U TOcTpoeHuto rpadukos. [IpouszBoaHbie 00paTHOI
(GYHKIMY ¥ KOMIO3HIUHU (QYHKIUH.
CamocrosiTesibHasi pad0Ta 00y4AIO M XCH
[ToarotoBka pedepata Ha Temy: «llonsTHE MU depennana u ero npuiaoxkeHus». CaMocTosTeabHAs
npopaboTKa MPOIIEHHOT0 MaTepraa.
Tema 6.3. Conep:xxanue yueOHOro MaTepuasa
IIpumenenue Bropast mpou3BoiHas, ee reoMeTpuuyeckuii u ¢usnueckuil cmpicia. IIpuMeHeHHe NpPOU3BOIHON K
NPOU3BOIHOM K UCCIIeIOBaHUI0 (PYHKIMI M mocTpoeHHto rpadukoB. HaxoxkaeHue cKOpocTd i mpoliecca, 3aJaHHOIo
HCCJICIOBAHUIO dbopmyIioif u rpaduKOM.
GyHKumMn IIpakTHyeckne 3aHATHA
HaxosxaeHne ckopocTH AJ1s Ipolecca, 3aJaHHoro (popmyioii u rpadukom. Pemenne 3a1a4 no npoiieHHOMY
MaTepuainy.
Tema 6.4. Copepxxanue yueOHOro MaTepuajia
HuTerpan u ero [TepBooOpaznas. Tabnuna nepsoodpaszHbIx. HTErpai, reoMmeTpudeckuii v pu3nyecKuii CMbICT HHTErpaa.
NMPUMEHEHUS Breruncnenne uaTerpana no Gopmyne Herotona-Jleiouuna.

I[IpakTnyeckmne 3aHATHSA
3ansTue Ha gocke S-Board Ha Temy: «Bwruncnenue unrerpana o popmyie Hetorona-JleiiOnumay.

CamocrosiTeibHasA padoTa 00y4arommxcst
[ToarotoBka pedepata Ha Temy: «VcTOpHs BOSHUKHOBEHHS HHTETPAIIbHOTO HCUUCIeHHs». CaMoCcTosTeNbHas

popabOTKa MPOUICHHOTO MaTepraa.
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Moaynb 7. IaeMeHTbl KOMOMHATOPHUKH 36

Tema 7.1. Copaepxxanue yueOHOro MaTepuajia 4

IIpeacraBiaenne  |[IpeacraBieHue faHHBIX € TOMOIIBIO Ta0nuL U Auarpamm. CpenHee apudMeTHUecKoe, MEHaHa,
JAHHBIX U HauOO0JIbIlIEE M HAUMEHBILIEE 3HAYECHUS], pa3Max, AUCIIEPCHs], CTAaHAAPTHOE OTKIOHEHHE
onucarteJbHas YHCIOBBIX HAOOPOB.
CTAaTHCTHKA CamocrosiTesibHAsi padoTa 00y4arImuXxcst -
CamocrosiTenbHas mpopaboTKa MPOKIEHHOTO MaTepuaa.

Tema 7.2. Coaep:xanue y4eOHOro MaTepuasia 4
Cayu4aiinbie onbIThI M (ClydaiiHble SKCHEPUMEHTHI (OMBITHI) M CIIy4ailHble COOBITHS. JJIeMEHTapHbIe COOBITHS (MCXOJbI)
cay4daiiHble coObITHS, BeposTHOCT, ciydailHOro coOblTusA. BeposiTHOCTM COOBITHII B OmbITaX C PaBHOBO3MOXHBIMY

ONBITHI € PJIEeMEHTAPHBIMU COOBITHUSMU.

PaBHOBO3MOXKHbIMH |[IpakTHYeCKHE 3aHATHS 2
3JIeMEeHTAPHbIMH 3anstue Ha g0cke S-Board na temy: «HaxoxieHre BEpOSITHOCTH COOBITHIA B OTIBITAX C
HCXO0IAMH PaBHOBO3MOXXHBIMU UCXOTAMU.
Tema 7.3. Conep:xanue y4eOHOro MaTepuasia 4
Onepanum Haj Onepanuu HaJl COOBITUSMU: TIepeceYeHre, 00beITMHEHUE COOBITHI, TPOTUBOMOIOKHBIE COOBITHS.
CcOOBITHUAMM, uarpammsl Ditniepa. Dopmyiia ci0keHUsI BEpOITHOCTEH.
cJI05KeHHe [IpakTu4yeckue 3aHATHSA 2
BEPOATHOCTEH Permenue 3a1a4 ¢ UCMOIb30BaHUEM (POPMYJIBI CII0KEHUS BEPOSTHOCTEH.
Tema 7.4. Copepxxanue yueOHOro MaTepuajia 2
YciaoBHas Y c10BHAs BEPOSATHOCT. Y MHOYKEHHE BEPOATHOCTEN. [epeBO Cly4aliHOTO SKCIIEPUMEHTA.
BEPOSITHOCTD, AepeBo [Dopmyina
CJIy4aifHOTO0 ONbITAa, |[[OJHOW BeposTHOCTH. HezaBucuMele cOOBITHS.

(¢opmyia noanoit  |[IpakTuyeckue 3aHATHSA 2
BEPOSITHOCTH U Penienue 3a/1aun Ha HAXOXK/IEHUE BEPOSTHOCTEH COOBITHIA, B TOM YHUCIIE YCIOBHBIX C TOMOIIBIO JepeBa
HE3aBHCUMOCTL  |CIyYailHOTO OmbITa.

coObITHI CamocrosiTesibHas padoTa o0yyaommxcst 2

'YMHOXEHUE BEPOSITHOCTEH.
Tema 7.5. Conep:xxanue yueOHOro MaTepuasa 2
JIeMEHThI KomOunaTtopHoe npaBuiio ymMHokeHUs. [lepecranoBku U hakropuai. Yucno coueranuil. TpeyroabHUK
KOMOMHATOPUKH [Tackans. ®opmyna 6mHOMa HproTOHA.
IIpakTH4yeckue 3aHATHSA 2

[Tpumenenue Gpopmysbl U TpeyroiabHuKa [lackans ass onpeneneHus yucia cCoueTaHui.
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Tema 7.6. Copaepxxanue yueOHOro MaTepuajia 4
Cepun buHapHBIi cilydaliHbIi ONBIT (MCHIBITaHUE), ycnieX U Heynada. HezaBucumele ucnsitanus. Cepusi HE3aBUCUMBIX
MOCJIE0BATEbHBIX  [MCIBITAHUM J10 1epBoro ycrnexa. Cepusi He3aBUCHUMBIX HCTIbITaHUM bepHysuim.
HCHBITAHUI CamMocrosiTesibHAsI padoTa 00y4aloIuXCcs 2
PaboTa ¢ 1crosib30BaHIEM JIEKTPOHHBIX Tabnull. CamocTosTenbHas IpopaboTKa MPOiIEHHOTO MaTepuaa.
Tema 7.7. Conep:xanue yueOHOro MaTepuasia 2
Cayuaiinbie Cnydaiinas BennunHa. Pacnpenenenue BepositHocted. [[uarpamma pacnpenenenus. Cymma u
BeJIUYUHBI U IPOM3BEACHUE CIyYaliHBIX BEJIMYHH. [I[puMepsI pactpeesieHuid, B TOM YUCIIE TEOMETPUIECKOE U
pacnpeseieHus OMHOMHATILHOE.
[MpakTHyecKue 3aHATHS 2
HaxoxieHre 3HaueHUsI CyMMBI U TIPOU3BEICHUS CITydaiiHbIX BenndrH. CTPOUTH U paclio3HaBaTh
reOMeTpPUUECKOe M ONHOMHAIILHOE paclpesiesieHue.
CamocrosiTesibHasi pad0Ta 00y4AKOIIMXCH -
[TonroroBka pedepara Ha Temy: «IIporecc mocnenoBarenbHbIX pazdoueHuit». CaMocTosTeNnbHas MPopadboTKa
IIPOMJICHHOI'0 MaTepuaa.
Moayasb 8. Tena u noBepxHocTn Bpamenusi. U3mepenusi B reomerpun. BekTopsl B mpocTpaHcTBe 36
Tema 8.1. Copeprxxanue yueOHOro MaTepuajia 4
Cdepa u map Cdepa u map: ueHTp, paanyc, AMaMeTp; IO NOBEPXHOCTU cdeprl. BzaumHoe pacnionoxenue chepsl u
MJIOCKOCTH; KacaTelibHasl TIIOCKOCTh K cdepe; miomiaab chepol. M3o0paxkenue chepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa
CamocrosiTeibHas padoTa 00y4aroIMXxcs 2

Uzroronenue moaenei: «lIpaBuiibHbIe M OTYNPaBUIbHBIE MHOTOTPaHHUKNY. CaMOCTOSTENbHAS
npopaboTKa MPOHICHHOI0 MaTepuania.
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Tema 8.2.
Huauuap u KoHyc

Conep:xkanue yueOHOro Marepuajia

[{unuHapuyeckas IMOBEPXHOCTb, OOpa3yIolIUe IWIMHIPUYECKON MOBEPXHOCTH, OCh IWJIMHIPUYECKOM
noBepxHoCTH. [lumuHAp: ocHOBaHUS U OOKOBas MOBEPXHOCTh, OOpa3yromias U OCh; IUIONIab OOKOBOW U
MoJIHOM moBepxHOcTH. KoHnueckasi moBepXHOCTh, 00pa3yrolie KOHUYeCKON MMOBEPXHOCTH, OCh U BEPILIHUHA
KOHMUYECKOW mMoBepXHOCTH. KoHyc: ocHOBaHHME M BepuIMHA, O0Opas3ylomias W OCh; IUIOMIAJh OOKOBOW U
MOJIHOM MOBEPXHOCTU. YCEUEHHBIH KOHYC: 00pasyloliye U BBICOTA; OCHOBAHUS U OOKOBAas MOBEPXHOCTb.
WN300pakeHne HWIMHIpa U KOHyca Ha MiockocTd. Pa3péprka munuHapa u koHyca. CedeHHs UUIUHIPA
(II0CKOCTHI0, MapalIeIbHON WU

NepNeHANKYISIpHON ocu 1uiuHApa). CedeHuss KoHyca (IJIOCKOCTBIO, MapajIeIbHOW OCHOBAHHIO, H
MIOCKOCTBIO, MPOXO/SIIEH Yepe3 BEPIIUHY).

IIpakTHYeckue 3aHATHA
3ansTue Ha gocke S-Board Ha remy: «PeieHne 3a1a4 Ha BEIYUCICHUE TUIONIAJICH TOBEPXHOCTEH IIMIMHIPA U
KOHYCa C UCIOJIb30BAHUEM WHAMBUIYaIbHbIX 33aHUN U YIPA)KHEHUH yUeOHUKAY.

Tema 8.3.
KoMOunauusa rea
BpallleHUs U

Conep:xanue y4eOHOro MaTepuasia
MHoOrorpaHHHK, OIMCaHHbIN 0K0JI0 chepsl; chepa, BIUCAHHAS B MHOTOIPaHHUK WM B TEJI0 BpalllEHUS.
CamocrosiTenbHas MpopadoTKa MPOMIEHHOT0 MaTepHraa.

MHOrOrpaHHHUKOB IIpakTHyeckne 3aHATHA
Perenue ctepeoMeTpUUECKUX 3a/1a4, CBA3aHHBIX C TEJIaMU BpallleHHsI, TOCTPOCHUEM CEUEHHH Tl BpallleHus
C KOM6I/IHaHI/I$[MI/I TCJI BpallICHUA U MHOTOT'PaHHUKOB Ha HAXOKACHNUEC TCOMCTPUICCKHUX BCIINYHH.
CamocrosiTeibHasA padoTa 00y4yarommxcst
W3rorosnenue moaenei «Tena BpaieHus ¢ cedeHuIMn». CaMoCTOsATeNbHAs IPOpaboTKa MPOHIEHHOTO
MaTepuaia.
Tema 8.4. Conep:xxanue yueOHOro MaTepuasa
BekTopbl Bektop Ha IIockocTd M B mpocTpaHcTBe. ClOXKEHHE U BbIUMTaHHWE BEKTOPOB. YMHOXKEHHME BEKTOpa H4
KOOPAMHATHI B uucio. Pa3noxenne BeKkTopa o TpEM HEKOMIUIAHAPHBIM BekTopaMm. IIpaBuio mapamienenunena. Pemenue
MPOCTPAHCTBE 3a]a4, CBA3aHHBIX C IPUMEHEHUEM IMpaBUJ JeHcTBUI ¢ BekTopamHu. IIpsMoyronbHas cuctemMa KOOpAMHAT H

npoctpancTBe. Koopauuatsl BekTopa. [Ipocreiimme 3agaur B KOOpAMHATAX. YTOJI MEXAY BEKTOpaMHU
CxansipHOe Mpou3BeACHUE BEKTOPOB. BriunciaeHue yrioB Mexay npsiMbIMU U TI0CKOCTsIMU. KoopinHaTHOA
BEKTOPHBIN METOJ| ITPU PEIICHUU T€OMETPUUYECKUX 3a/1a4.
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I[IpakTnyeckune 3aHATHSA

BripaxkaTh ckaliipHOE MPOU3BEACHHUE BEKTOPOB YEPE3 X KOOPIAUHATHI, BHIYUCIISAThH YTOJI MEXY IBYMS
BEKTOpaMU, IByMs IPSIMBIMU.

HaxoauTb yros Mexay NpsMoil U III0CKOCTHIO, YTOJl MEXKIY JIBYMS IJIOCKOCTAMU

AHAJIUTHNYCCKUMU METOdaMU.

CamMocrosiTesibHAsI padoTa 00y4aloIMXCst
[TonroroBka pedepara Ha Temy: «B3auMocBs3b ypaBHEHUH NPsAMOiL Ha TIIOCKOCTH». CaMocTosITeNbHAs
popaboTKa NPOIIEHHOT0 MaTepraa.

MopayJib 9. DjieMeHThI TeOPHH BEPOAATHOCTEI. DJIeMeHTbl MATEMATHY€eCKO# CTATUCTHKHU 36
Tema 9.1. Conep:xanue y4eOHOro MaTepuasia 6
DjeMmeHThI Teopun  (COOBITHE, BEPOATHOCTh COOBITHS, CIOKEHHE M YMHOXXEHHE BeposiTHOcTed. Kiaccuueckoe ompezaeneHue
BepOSITHOCTE BeposATHOCTH. HMcnbitanua . bepnymnu. Pemrenue BeposTHOCTHBIX 3anad. [IoHsSTME O HE3aBUCUMOCTH
coObITuil. JluckpeTHas ciydaiiHas BeIMYMHA, 3aKOH €€ paclpeaesieHHUs.
Uuciosble
XapaKTEePUCTUKH AUCKPETHOM cityyaiiHol BenuuuHbl. [loHsATHE 0 3aKOHE OOJIBIINX YHCEI.
[IpakTyeckue 3aHATHSA 2
Pemenue 3aga4 no npoieHHOMY MaTepHuaiy.
CamocrosiTeibHasA padoTa 00y4yarommxcst 2
Pemenue 3a7au Ha onepanuu HaJ| coObITUIMU. CaMOCTOsATENIbHAS TPOPAOOTKA MPOUIEHHOTO MaTepHaa.

Tema 9.2. Conep:xanue y4eOHOro MaTepuaia 4
Jducnepcus u Jlucniepcus ¥ cTaHJapTHOE OTKJIOHEHME. Jlucnepcrun reoMeTpuyeckoro 1 OMHOMHUAIBHOTO PACIPEesICHHSL.
CTaH/IapTHoOe
OTKJIOHCHHE [IpakT4yeckue 3aHATHSA 2

caIyvanHou 3ansTre Ha gocke S-Board ¢ ucrnonp3oBaHuEM 3JIEKTPOHHBIX TAOJIHII.
BeJIHYUHBI CamocrosiTeibHast padoTa 00y4arommXxcst 2
[TonroroBka pedepara Ha Temy: «BblunciieHne cpelHUX 3HaueHul B craTucTuke». CaMocTosITeNbHas
popaboTKa MPONICHHOT0 MaTepuaia.
Tema 9.3. Conep:xxanue yueOHOro MaTepuajia 4
3aKoH 00JbIIHX YHces [3aKOH 00IbIINX Yncesl. BEIOOpOUHBINH METOT HCCIIEA0BAaHUH.
IIpakTH4yeckue 3aHATHSA 2

Pabora ¢ ucnonb30BaHuEM QJICKTPOHHBIX Ta6J'II/II_I.
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CamocrosiTe1bHAst padoTa 00y4aroIMXcst
[ToaroroBka pedepara Ha TeMy: «BblunciaeHne cpeTHIX 3HaUeHU B CTaTUCTHKE». CaMOCTOsTeIbHAs

npopaboTKa MPOIICHHOT0 MaTepHraia.

Tema 9.4. Coaep:xanue y4eOHOro MaTepuasia 8
HopmaiibHoe [IpuMepbl HempepbIBHBIX — CIydalHbIX BeJW4YMH. DyHKUIMA IUJIOTHOCTH  paclpelesIeHusl.
pacrnpeeieHue PaBHOMEpHOE pacmpesefieHMe M ero CBOMCTBAa. 3ajayd, MPHUBOAIIME K HOPMAIBHOMY
pacripenesieHnto. OyHKIMS IUIOTHOCTH U CBOMCTBA HOPMAJILHOTO PACHIPECIICHHSL.
IIpakTHYeckne 3aHATHS 2
Pabota c uCoab30BaHUEM 3IEKTPOHHBIX TaOIULL.
Moayab 10. O6beMblI IPOCTPAHCTBEHHBIX TeJl 16
Tema 10.1. Copnepixanue yueOHOro MaTepuajia 2
O0bem u ero O6wem u ero m3mepenne. MaTerpanshas Gpopmyna oobema. Dopmyisl o0beMa Ky0a, mpsSMOyroJI5HOTO
u3MepeHue. napaesenunena, Ipu3Msl, LWIMHAPA. PopMylibl 00beMa MUPaMUIbl U KOHYca
Beruuciaenue
00beMoB [IpakTH4yeckue 3aHATHSA 2
NPOCTPAHCTBEHH Pemienue 3a1ay Ha BbIUMCIIEHHE 00BEMOB ILIOMIA el TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TE.
bIX TeJ CamocrosiTeibHasA padoTa 00yuyarommxcst 2
Brruncienue 00beMOB TPOCTPAHCTBEHHBIX TeJl. CaMocTosTENbHAs MPOPa00TKa MPONUIEHHOTO MaTepuraa.
KoncyabTanun 2
IIpoMeskyTOUHast aTTecTalMA: IK3aMeH 8
Bceero: 340
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4. VYEBHO-METOJIAYECKOE U WTH®OPMAIIMOHHOE OBECITEYEHUE
T CIATITAHBI

OcHoBHasi yueOHas1 JIuTEpPaTypa

1. Maremaruka : yaeonuk / Illlepammuna O.5., Kpyrmukos C.B., Tpodumora E.A. [ np.] ; mox
penakuueii C. B. KpyrnukoBa. — ExarepunOypr : WznarensctBo Ypanbckoro yHusepcutera, 2024. —
727 c. — ISBN 978-5-7996-3850-4. — Tekcr : anexktponHbiit // L{udpoBoii oOpa3oBatenbHbIN pecype
IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/157019.html

2. KysneunoB, b. T. Marematuka : y4eOHHMK JJisl CTYIEHTOB BY30B, OOYyYaroIUXCS IO
CIEIMAILHOCTSAM SKOHOMUKH U ynpaieHus / b. T. Ky3uenoB. — 2-¢ u3n. — Mocksa : KOHUTU-JIAHA,
2023. — 719 ¢. — ISBN 5-238-00754-X. — Texkcr : anexTpoHHblid // I{udpoBoit 0Opa3zoBaTeIbHBII
pecypc IPR SMART : [caitr]. — URL: https://www.iprbookshop.ru/142677.html

3. Pakyn, E. A. Marematuka : yueOHoe mocobue / E. A. Pakyn. — bpsuck : BpsHckuii
rOCY/IapCTBeHHBIN arpapHblii yHuBepcurteT, 2023. — 116 ¢. — Teker : anekrponnsiii // Ludposoit
obpasosarensublii pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/156836.html

JlonotHUTeIbHAS YueOHas JIuTepaTypa

1. KpaBuenko, JI. B. Matematuka : yuebnoe mocodue / JI. B. KpaBuenko, M. H. Cepeauna. —
Pocror-na-Jlony : JloHCKOH rocymapcTBEeHHBIM TEXHUICCKUN yHUBepcuTeT, 2022. — 98 ¢. — ISBN 978-
5-7890-2061-6. — Texct : anmexrponubii // Llndposoit oopazoBatensHbiii pecypc IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/130408.html

2. berukoBa, T. B. Marematuka. U.I : yueOHO-MeToamueckoe mocobme / T. B. brrukoBa. —
BpsiHCK : BpsHCKHI TOCyaapCTBeHHBIN arpapHblid yaHuBepcHuTeT, 2025, — 80 €. — TeKeT : 2IIeKTpOHHBIH //
Ludposoit o0pa3oBaTenbHbII pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/156442.html

3. MaremaTuka : y4e0HO-METOMYECKOe TocoOWe IS CTYACHTOB (haKyJlbTeTa MaTeMaTHKU U
nHpopMaTHKK (HampaBieHus: moarotoBku «llpukmamnas wHpoOpMaTHKa B AHM3aifHE, MPHUKIATHAS
uHpopMmaTrka B oopasoBanuu) / cocrapurenu C. H. Matsees, ®@. C. CupaszoB. — HaOepexubie UenHsr :
Habepe:xHOUeTHHHCKUI ToCyIapCTBEHHBIA Memarorudeckuii yaumBepentetr, 2015, — 86 ¢. — Teker
anektpoHHbli  //  LludpoBoir oOpazoBarenbublii  pecypc I[PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/76443.html

TpebGoBanus kK MAaTEepPHAIBLHO-TEXHUYECKOMY U Y4eOHO-MeTOAMYeCKOMY o0ecrnedeHHI0
NPOrpaMmbl cpeHero npogeccnoHaJIbHOro 00pa3oBaHus

4.1. Kommemx  pacmojiaraeT  MaTepUaIbHO-TEXHUYECKOW  0a30i,  COOTBETCTBYIONICH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM IPAaBUIaM M HOpMaM M oOecreunBaroleil MpoBeeHne BCeX
BUJIOB JIMCUUIUIMHAPDHOW M MEXAMCUUITIMHAPHON TOATOTOBKH, NPAKTUYECKOM M HaydHO-
UCCIIEI0BATEIbCKON PaboT 00yJaromuxcs, NpeayCMOTPEHHBIX YU€OHbBIM IIJIAHOM.
[Tomemienust npeacTaBisioT co00l ydeOHblE ayIUTOPUH Ul MPOBEACHUS Y4YEOHBIX 3aHATH,
IPEIYCMOTPEHHBIX TMPOrpaMMON CpeAHEro Npo(ecCHOHANTbHOTO 00pa30BaHUs, OCHAICHHBIE
000py/I0BaHWEM U TEXHUYECKMMHU CpPEICTBaMU OOyU€HHUs, COCTAB KOTOPBIX OIpeaesseTcs B
pabouux mporpamMmax JUCHMILUIMH (MOAYIEN).

B Komnemxe uMmeroTcsl cnenualn3upoBaHHbIe ayAUTOPUN JJIsl TIPOBEAECHUS 3aHATHH 110
UH(POPMALIMOHHBIM TEXHOJIOTHSIM.

[Tomerenust 111 CaMOCTOSITENIBHOW Pa0OTHl OOYJArOITUXCSl OCHAIIECHBI KOMITHIOTEPHOU
TEXHUKOH C BO3MOYKHOCTBIO MOAKIIOUeHHS K ceTd "MHTepHer" M olecrneyeHHeM J0CTyna K
3JIEKTPOHHOM MH(POPMaIMOHHO-00pa3oBaTensHOM cpene Komnemxa.

JJleKTPOHHAsA HH(POPMALMOHHO-00pa3oBaTe/bHasn cpena Kosieaka Briwyaer:
1. Odummansusni cait (https://www.iile.ru/)
2. DnekTpoHHas WH(pOpMaIMOHHO-00pa3oBarenbHas cpena «1C: YHUBEpPCUTET» TOTOBOpP OT
10.09.2018 1. NeITPKT-18281 (6eccpouno)
3. [Iporpammer s DBM. Cucrema auctannuoHHoro ooydenust «Mirapolisy - JluneH3noHHbIH
noroBop Nel07/06/24-x ot 27.06.2024 (Crneundukamust K JIMIIEH3UOHHOMY JIOTOBOPY
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https://www.iprbookshop.ru/142677.html
https://www.iprbookshop.ru/130408.html
https://www.iprbookshop.ru/156442.html

Nel07/06/24-x ot 27.06.2024, cpox neiictBus ¢ 02.07.2025 mo 01.07.2026 r1.)
https://impe.Ims.mirapolis.ru/mira/

4. Ilporpamma s OBM. Bupryanbnas komnata «Mirapolisy - JIuIeH3MOHHBIA J0OTOBOD
Nel107/06/24-x ot 27.06.2024 (Crneundukanus k Jlunenznonnomy moropopy Nel07/06/24-x ot
27.06.2024, cpok neiictBus ¢ 02.07.2025 mo 01.07.2026 r.) https://impe.Ims.mirapolis.ru/mira/

5. Cucrema TtectupoBanusi INDIGO munensuonnoe cormamenue (dorosop ot 07.11.2018 .
NeJ[-54792, nomnonuutenpHOe cornamenue Ne [J[-5479/6 o mnponoHTanmuu JOrOBOpa JI0
01.06.2026r.) http://212.48.35.211:85/

4.2. Komnemx oOecriedeH HEOOXOAWMBIM KOMIUIEKTOM JIMIEH3HOHHOTO M CBOOOTHO
pacIpoCTpaHsIeMOro MPOrpaMMHOIO 00ECIEUEHNUs], B TOM YHCIIE OTEYECTBEHHOTO IPOU3BOJICTBA
(cocraB ompenenseTcs B pabouux MporpamMmax JUCHUILTHH (MOIYyJIeH) U MOUICKUT OOHOBIICHUIO
py HEOOXOIUMOCTH).

ITepeveHb JUIEH3HOHHOTO MPOrPAMMHOIO 00ecevYeH s, B TOM YHCJIe 0Te4eCTBEHHOI0
NMPOM3BOJICTBA:
1. Omepanuonnas cucrema «Atiant» - Atlant Academ ot 24.01.2024 r. (6eccpouHo)
2. AnrtuBupycHoe nporpammuoe obecrnieuenue Kaspersky Endpoint Security nis 6usneca —
Pacmmmpennsiit Russian Edition qorosop-odepra Ne Tr000941765 ot 16.10.2025 1.

4.3. OOyuatommmMcss  o0ecriedyeH  JOCTyn  (YAaJ€HHBIA  JOCTYHN) K  COBPEMEHHBIM
npodeccHoHaNbHBIM 0a3aM AaHHBIX W WH()OPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB
KOTOPBIX OmpezernsieTcs B paboyux mporpamMmax IUCHHIUIMH (MOAyJiei) W OOHOBISETCS TPH
HEOOXOMMOCTH, HO HE PeXe OHOTO Pa3 B TOJI.

Ilepeyenb coBpeMeHHBIX MPO(eCCHOHATBHBIX 023 JAHHBIX H HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM:

1. UNudopmannonno-nouckonas cucrema «Koncynprant Ilmoc» - JoroBop NeMU-BUII-
79717-56/2022 (6eccpodHO)

2. DnexkTpoHHO-OMONMOTeYHas cucteMa IPRsmart nunensuonnsiii qorosop ot 01.09.2024 .
Nel11652/24C (cpox neitctBus mo 31.08.2027 r.) https://www.iprbookshop.ru/

3. Hayunas osnektponnas Oubmmorexka eLIBRARY muuensuonnsiii goroop SCIENC
INDEX Ne SIO -3079/2026 ot 30.01.2026 1. (cpox aevictBus mo 29.01.2027r.)
https://elibrary.ru

4.4. OOyuarouecs M3 uucia HMHBaIMIOB M Jyui ¢ OB3 oOecrieueHbl 3JIEKTPOHHBIMU
o0pa3oBaTelbHBIMU pecypcamu B (popMax, aJlaliTHPOBAHHBIX K OTPAHUYEHHUSM UX 310POBbSL.
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5. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUS IIPEJIMETA

Pe3yabTaThl 00y4eHusi (0CBOEHHbIE YMEHHS, YCBOCHHbIE 3HAHUS)

DopMBbI U METOABI
KOHTPOJISI M OLIEeHKH
pe3yJIbTaTOB 00y4eHHUs

ymemp:

- BBIIIOJIHATD apu(MeTHdYecKue AeHCTBUS HaJl YUCIIaMH, COUeTasl yCTHBIE U
[1ICbMEHHBIE [IPUEMBI;

- HaXO/IUTh NPUOJIVKEHHbIE 3HAYECHUS BEIMYHMH U TIOTPELTHOCTH BHIYUCICHUN
(abcomoTHAs U OTHOCHUTEIIbHAS);

- CPaBHUBATh YHCIIOBBIE BBIPAKEHMUS;

- HaXO/IUTh 3HAUYEHHS KOPHS, CTETICHH, JIOTapu(Ma, TPUTOHOMETPUIECKUX BBIPAKECHUI
Ha OCHOBE OIIPEeNICHUs], UCTIONb3Ysl IPU HEOOXOIMMOCTH MHCTPYMEHTAIbHbIE
CpelCTBa;

- [10JIb30BATHCSI NPUOIMKEHHONW OLIEHKOH IPU MPAKTUYECKHX pacyerax;

- BBIIOJIHATH IPe00pa30BaHuUs BEIPAKEHUH, TPUMEHSI (POPMYJIbI, CBA3aHHBIE CO
CBOMCTBaMH CTEIICHEH, JIOTapu(PMOB, TPUTOHOMETPUIECCKUX (PYHKITHIA;

- HCII0JIb30BaTh IIPUOOPETEHHbIE 3HAHUS U YMEHMS B [IPAKTUYECKOMN IESITENbHOCTH U
[OBCEITHEBHOM »KHU3HU: JUIS IPAKTUUECKUX pacyeToB IO (popMysiaM, BKIIFOUAs
(bopMyITBL, COZEpIKaIINe CTETIEHH, PAJAUKAIIbL, JIOTapU(PMBI U TPUTOHOMETPHUYECKHE
(YHKIMH, UCTIONIB3YsI IPU HEOOXOIMMOCTH CIIPAaBOYHbIE MaTE€pPUaJIbl M IpocTeime
BBIUMCIINTENIbHBIE YCTPOMCTBA;

- BBIYUCJIATH 3HaU€HUE (PYHKIMH 110 3aJaHHOMY 3HaU€HHIO apryMEHTa MpH
pa3MyHbIX crioco0ax 3aaHus PyHKLUY;

- OIPe/IENATh OCHOBHbIE CBOMCTBA YUCIIOBBIX (DYHKIMH, MILTFOCTPUPOBAThH UX HA
rpadukax;

- CTPOUTH rpaMKU U3YUSHHBIX (PYHKIMN, WILTFOCTPUPOBATH 10 rpad Ky CBOMCTBa
PJIEMEHTapHBIX (PYHKIIHIA;

- HCIIOJIb30BAaTh MOHATHE (DYHKINY JUIS ONMCAHKS M aHAIHM3a 3aBHCUMOCTEH BEJIMUMH;
- ICII0JIb30BaTh IIPUOOPETEHHbIE 3HAHUS U YMEHHS B [IPAKTUUECKOMN IESITENbHOCTH U
MOBCETHEBHOM KM3HU: JUIs OMMCAHUS C IOMOUIBIO (DYHKLUI Pa3IUuHBIX
3aBHCHUMOCTEH, MpeACTaBICHUs UX rpauueCcKU, UHTEPIIPETAIIMK TPaPUKOB;

- HaXO/IUTh IPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIINIA;

- ICTI0JIb30BaTh ITPOU3BOIHYIO JUISl U3YUEHHs CBOMCTB (DYHKLIMH U IOCTPOEHUS
rpaduKoB;

- IPUMEHSTh POU3BOHYIO JUIS POBEACHUS NPUOIMKEHHBIX BHIUNCICHUH, peIiaTh
3a]1a4u MPUKIJIAHOTO XapaKkTepa Ha HaX0KAEHNE HanOOoJIbILIEr0 1 HAMMEHBILIET0
3HAUEHMS;

- BBIYMCIIATD B IPOCTEUIINX CITydasix IJIOLIaNd U 0ObEMBI C UCTIOIb30BaHUEM
OIIPENIEIIEHHOT0 MHTETpala;

- ICTI0JIb30BaTh TPUOOPETEHHBIE 3HAHUS M YMEHHS B PAKTHUECKOM AE€ATEIbHOCTU U
[OBCETHEBHOM JKMU3HU JUIS: peIlIeHUs IPUKJIAIHBIX 3371a4, B TOM YHCIIE COLUAIBHO-
PKOHOMHYECKUX U PU3NUECKUX, HA HAUOOJIbILINE U HAUMEHbBIIINE 3HAYEHUS, Ha
HaXO0KJIEHUE CKOPOCTH U YCKOPEHMS,

- pelaTh palroHalIbHbIe, TOKAa3aTeNbHbIE, TOrapuPpMUIECKUE, TPUTOHOMETPUYECKHIE
YPaBHEHUS, CBOISAIIMECS K TMHEHHBIM M KBaIPaTHBIM, a TAK)KE aHATIOTUIHBIC
HEpPaBEHCTBA M CUCTEMbI; UCIIOJIb30BATh IpaueCKUii METO PEIIeH!s ypaBHEHUH 1
HEPaBEHCTB;

- 1300pakaTh Ha KOOPAMHATHON TJIOCKOCTH PELICHUS YpaBHEHU, HEPAaBEHCTB U
CUCTEM C IByMsI HEU3BECTHBIMU;

- COCTaBJISITh U PEIIaTh YPAaBHEHUS U HEPABEHCTBA, CBSI3bIBAIOIINE HEU3BECTHBIE
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE TIPUKIIAIHBIX ) 33/1a9aX;

KontpoinsHas padora.
Pa3zHOypOBHEBBIE 331241
Y 3a]]aHUSI.

3amanus JUis
CaMOCTOSTEIILHON
pabotel. Pedepar.
CooO1ieHue.
[luckyceust, AucnyT.
Keiic-meTon (ananm3
KOHKPETHBIX CUTYallnH,
CUTYallMOHHbBIN aHAIIU3).
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- UCIIOJIb30BaTh MMPHOOPETCHHBIC 3HAHKS U YMCHHS B PAKTHUECKON JISATSIIbHOCTH
MOBCEIHCBHOM JKU3HM: JUTSI IIOCTPOCHUS M UCCIICIOBAHUS TPOCTCHIIINX
MaTEeMATHYECKUX MOJIeNIel, KOMOMHATOPUKA, CTATUCTUKA M TEOPHUS BEPOSATHOCTEH;

- peliaTh NpocTeiIe KOMOMHATOPHBIC 3319l METOIOM Iepedopa, a TakxKe ¢
MCIIOJIb30BAHUEM M3BECTHBIX (DOPMYIL;

- BBIYHUCIIATH B IPOCTEHIIINX CITyYasx BEPOATHOCTH COOBITHI HAa OCHOBE IO/ICYETa
YrCiia KCXOOB;

- UCTIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMCHHSI B TPAKTUYECKOMN JCITSILHOCTH U
MOBCEAHECBHOM KU3HU: JIs1 AaHAIM3a PEaTbHBIX YUCIIOBBIX JAHHBIX, IPEIICTABIICHHBIX B
BHJIC THarpaMM, rpauKoB;

- aHaM3a WH(GOPMAIIMH CTATUCTHYECKOTO XapaKTepa,

- PacIO3HaBaTh HA YEPTEXKAX M MOJICIIAX MTPOCTPAHCTBEHHBIC POPMBI;

- COOTHOCHTb TPEXMEPHBIC OOBEKTHI C X OMUCAHUSIMU, U300pKEHUSIMH,

- OIMCBIBAThH B3aMMHOE PACITOJIOKEHHE TPSMBIX U TNIOCKOCTEH B MPOCTPAHCTRE,
ApPryMEHTHUPOBATH CBOM CYXKJICHUS 00 3TOM PacCIOIOKEHUH;

- QHAJIM3UPOBATh B MPOCTEHINNX CITydasX B3aMMHOE PACIIOI0KEHUE 00OEKTOB B
MIPOCTPAHCTBE;

- 1300pakaTh OCHOBHBIC MHOTOI'PAHHUKH U KPYTJIbIC TEJIA; BBIMOIHATD YEPTEKH I10
YCIIOBUSIM 3a71a4;

- CTPOUTD MPOCTEUIIINE CeUCHHS Ky0a, IPU3MBbI, TUPAMUJIbI,

- OIIPEJICIICHHOTO HHTETPaIa;

- pemaTh ITAHUMETPHYCCKHE U MMPOCTEHIIINE CTEPSOMETPHUCCKHE 3a/1a4H Ha
HAXO0X/ICHUE T€OMETPUUYECKUX BEJIMYUH (JJTHH, YTJIOB, IJIOMAACH, 00HEMOB);

- UCIIOJIb30BaTh IIPH PEIICHUN CTEPEOMETPHUCCKUX 3a/1a4 IUTAHUMETPUIECKUE (PaKThI
1 METO/IBI;

- TIPOBOJIUTH JIOKA3aTEIIbHBIC PACCYKICHHS B XOJIC PEIICHHS 33/1a4;

- UCTIOJIB30BaTh MPHOOPETCHHBIC 3HAHUS U YMEHHSI B IIPAKTUYECKOU JACATEITBHOCTH
[MOBCEIHEBHOM JKHM3HM: JUTSl HCCIICIOBAaHUS (MOICIUPOBAHHMS ) HECIOMKHBIX
MPAKTUYECKUX CUTYAIMil HA OCHOBE U3YYCHHBIX (DOPMYII U CBOMCTB PUTYD;

- JU1s1 BBIYMCIICHUS 00BEMOB U ILIOIIA/ICH MOBEPXHOCTEH MPOCTPAHCTBECHHBIX TEJ IIPH
[PEIICHUN TPAKTHYECKUX 33724, HCIIOIb3Ys MPU HEOOXOJUMOCTH CITIPABOYHUKU U
BBIUMCIIUTENLHBIE YCTPOICTBA.

- HIMPOTY U B TO 7K€ BPEMsI OTPaHUYEHHOCTh IPUMEHEHUSI MATEMaTUYECKIX METO/I0B
K aHAJIM3Y U UCCIIeI0BAaHMIO MTPOLIECCOB U SBJICHUN B PUPOJE U OOIIECTBE;
- 3HaueHUe MPAKTUKH U BOMPOCOB, BO3HUKAIOUIMX B CaMOW MaTeMaTHUKE IS
(bopMHpOBaHHUS U pa3BUTHsI MaTEMAaTHUYECKON HAayKH;
UCTOPUIO pPa3BUTHsI TMOHATHS YHWCNA, CO3JAaHUS MaTeMaTHYecKOoro aHaju3a,
BO3HHUKHOBEHHUS U Pa3BUTHSI T€OMETPHH;
- YHUBEpCAJIbHBII XapaKTep 3aKOHOB JIOTUKM MaTeMAaTHYECKUX PACCYKIEHUH, UX
NPUMEHUMOCTH BO BCEX 00JIACTSIX YEI0BEUYECKOH 1S TeNbHOCTH;

BEPOSATHOCTHBIN XapaKTep pa3IudHbIX [IPOLIECCOB OKPYKAIOLIETO MUPA.

3Hamb:
- 3HAYCHUE MATEMATUYECKOW HAYKH JUIs PEIICHHs 3a/1a4, BOSHUKAIOIIUX B TeopuH 3aueT. KoHTpoibHas
U TIPaKTHKE; paboTa.

PazHOypOBHEBBIE 3a1a41
U 3a0aHuA. 3agaHus It
CaMOCTOSATCILHOM
pabotsl. Pedepar.
CooO11eHuHe.
CobeceoBaHue.
‘TBOpUECKOE 3a1aHNE.
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®OH/JI OHEHOYHBIX CPEACTB

Bonpocsl /151 MOATOTOBKYU K IPOMEKYTOYHOM aTTeCTAIUN

1. Apudmernueckue onepannu Haja 1eHCTBUTEIbHBIMU YHCIAMU.

2. Apudmernueckue onepanuy HaJ UpPaLuOHATbHBIMU YHCIAMH.

3. Crenensb ¢ pauMoHaJIbHBIM IT0Ka3areneM. CBoiicTBa.

4, Kopuu HatypanbHOl cTenenu u3 yncia. CBOMCTBA.

5. Jlorapudm uncna. OnpeneneHue.

6. OcHOBHBIE CBOWCTBa Jorapu(moB.

7. OcHoBHOE JI0Tapu(MUIECKOE TOXKIECTBO.

8. ®opmyna nepexoa JorapuMoB OT OJJHOTO OCHOBAHUS K JPYTOMY.

9. Tpuronomerpuieckne QyHKIIMHA YUCIOBOTO apTyMEHTA.

10. CooTHolIIeHHE MEXTY TPUTOHOMETPUYECKIUMHU (PYHKIIUSIMH YHUCIOBOTO
aprymeHTa.

11. [TpeoOpazoBaHre TPUTOHOMETPUUECKUX BBIPAXKEHHUH C UCTIOIB30BaHUEM (HOPMYIT
MIPUBE/ICHHS.

12. Tpuronomerpuyeckue QyHKIIUU CYMMBI U Pa3HOCTH JIBYX apTryMEHTOB.

13. [IpeoOpa3zoBaHue MPOU3BEACHUS TPUTOHOMETPUUECKUX (PYHKIIHUIA B CyMMY
(pa3HOCTB).

14, [TpeoOpazoBanue cyMMbI (Pa3HOCTH) TPUTOHOMETPUUYECKUX (DYHKIIMH B
MIPOU3BEICHHUE.

15. Tpuronomerpuyeckue GyHKIIUU JBOMHOTO aprymeHTa. @opMyIibl HOHMKEHUS
CTEICHHU.

16. Bripaxkenue TpuroHoMeTpudeckux GyHKIIMI Yepe3 TAHTeHC TOJIOBUHHOTO
aprymMeHTa.

17. OOpaTHbie TPUTOHOMETPUYECKHE (PYHKIINH.

18. [Mpocreiinye TPUrOHOMETPUYECKHE YpaBHEHUS SINX = @, COSX = a.

19. [Ipocreiiine TpuroHOMeTpUUYECKHe ypaBHeHus tgX = a, Ctgx = a.

20. 3amuce  CBOWCTB  (PyHKIMHM:  MOHOTOHHOCTb,  YE€THOCTb,  HEYETHOCTb,

OrpaHUYCHHOCTb, MNEPUOANYIHOCTD. HaXO)K,I[eHI/Ie IIPOMEIKYTKOB BO3PACTAHUSA U YGLIBaHI/IH,
HanOOIBIIEro U HAUMEHBIIIETO 3HAYCHH, TOYCK DKCTPEMYyMaA.

21. [TponsBosHas GyHKLIUH.

22. [TprMeHeHne MPOU3BOIHON K UCCIIEOBAHUIO (DYHKIIMIA.

23. WHuTerpa u ero NpuMeHeHusl.

24. CrnyvaiiHble OIBITHI U CIy4aiHbIe COOBITHSL, OIBITHI C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMH UCXOAAMHU.

25. Onepanuu HaJl COOBITUSAMU, CJIOKEHUE BEPOSATHOCTEM.

26. YciioBHast BEpOSITHOCTD, JIEPEBO CIYYalHOTO OIbITa, (hOpMyIIa MOJTHOM
BEPOSITHOCTH U HE3aBUCUMOCTBH COOBITHIA.

217. Cepuu nocneoBaTeNbHbIX UCTIBITAHHUHN.

28. CrnyualiHble BEIMUMHBI U paclpeieieHHUs.

29. DNEMEHTHI TEOPUU BEPOSTHOCTEN.

30. [TpstMBI ¥ IJTOCKOCTH B TIPOCTPAHCTBE.

31. MHOrorpaHHUKH, UX OCHOBHBIE SJIEMEHTHI, CEUCHHUS.

32. Brrumncnenue miomaieii MHOTOTPaHHHUKOB.

33. Tena u MOBEPXHOCTH BPAILLICHUS, X CEUCHUSI.

34. Brruncnenue miomaaei moBepxXHOCTH Ted.

35. O6beMbl TPOCTPAHCTBEHHBIX Tell. BekTops! B mpocTpancTBe. KoopauHatsl
BekTopa. [IpocTeiinme 3aaun B KOOpAUHATAX.

36. CkansipHOE IPOHM3BEICHUE BEKTOPOB. YTOJ MEXTY BEKTOPAMHU.

37. KoopanHaTHO-BEKTOPHBIM METOJI TP PELIEHUU T€OMETPHUUECKUX 3a7ad.
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Bomnpoce! 1151 caMoCTOSATEIbHOM PadoThl 00y4ar0IMXCS

1. Pemenus peasbHbIX 3a/1a4 IPUKIIAIHOTO XapaKTepa.

2. N3o00paskeHne MpoCTPaHCTBEHHBIX (PUTYP.

3. Brruncnenue paccTosiHUS OT TOUKH (MIPSMOI) 10 MIIOCKOCTH.

4. HaxoxxneHne Ha ueprexe JBYTPaHHOTO yIiia Mpu pedpe MUpaMHJIbl, TPHU3MBI,
napasuiesienumena.

5. [TocTpoenue ceyeHuit MHOTOTPaHHUKOB.

6. [ToaroroBka pedepata Ha Temy: «[lonsTHe tuddepeHnnana u ero MPUIKEHHUSD.

7. [TonroroBka pedepata Ha TeMy: «lcTopust Bo3HUKHOBEHUS TUDHepeHIIHATBEHOTO
HCUHCIICHUS».

8. Cepuu nocienoBaTenbHbIX HCTIBITaHUH. PaboTa ¢ UCIoNb30BaHUEM AIIEKTPOHHBIX
Talnu.

9. [TonroroBka pedepara Ha Temy: «[Ipolecc mociaenoBaTENbHBIX pa3oUeHUID.

10. N3rorosnenue moaeinei: «IIpaBriibHbIE U TOIYIIPABUIILHBIE MHOTOTPAaHHUKW .

11. Nsrorosienue moaeneit «Tena BpalieHus ¢ CEYCHUSIMU.

12. [ToaroroBka pedepara Ha TeMy: «B3anMOCBS3b ypaBHEHHI MPSIMOM Ha
IIJIOCKOCTH.

13. Pemenue 3aiay Ha oneparuy Hal COOBITHSAMMU.

14. [ToaroroBka pedepara Ha TeMy: «Bpruncienue cpeiHuX O3HaYCHHH B
CTaTUCTHUKE.

15. [IpeoOpazoBaHme TPUTOHOMETPUUYECKUX BhIpakeHUH. Perenne

TPUTOHOMCETPHUYCCKUX ypaBHCHI/Iﬁ.

1.
2.
3.

IreoOMCTpHUH.

TeMbl HHAUBHIYATbHBIX IPOEKTOB
HcTopust pa3BUTHUS TEOMETPHH.
[IpsiMble MIOCKOCTH B OKPY’KAIOIIEM HaC MHUpE.
Ku3Hb U AeSITenbHOCTh YYEHBIX-MAaTEMaTUKOB, BHECIIUX BKJIaJ B Pa3BUTHE

ITpaBrIIbHBIE MHOTOTPAaHHUKH B OKPYXKAKOIIEM HAaC MUDE.

IIpaBunBHBIC MHOTOIPAHHUKH, CO3AAHHBIE TIPUPOJIOM.

IInpaMu el B IPAKTUYECKOM NESTEIBHOCTU YEJI0OBEKA.

Tena BpalieHus B IPaKTUYECKON JEATEIBHOCTH YEIOBEKA.

Tena BpaleHus B OKpY>KaroleM MUpe.

IIpuMeHeHne 3aKOHOB TEOPUU BEPOATHOCTEN B IPAKTUYECKOMN JESITEIbHOCTH.
Hcropus nosiBiieHUs IPEIMETa TEOPUU BEPOATHOCTEMN.

CxeMbl IOBTOPHBIX UCHIBITAaHUH bepHysun.

TecToBBIC 3a1aHUA

3 —
1. Boruncaure VY =

A) Vx-3y;
B) xy;
B)x;
F)\/xy.

5
2. Beprumciaure %=:

A)5;
B)1%/5
B) Y5

Nl
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3. Haiigure njuny 00Jib1Ied THATOHAJIM MPSIMOYTOJILHOTO NMApaJjiesIenuneia ecay ero u3MepeHus
paBHbI 3; 45 5:

A) 10;

B) 5v2;

B) 25v/2;

I') met BepHOTrO OTBETA.

4. Beruncaute: log 3135 —logs 5:
A) 130;

b) 8;

B)-3;

I 3.

5. Pemute ypaBuenne logs(5 — x) = logs 3:
A)3;
b) 5;
B) 2;
I O0.

T . T
6. Borunciaure cos?2 _ — sin? _:

88
A) 1/2;
b) 0;
B) 1,
vz
I 2.
7. Kakne ¢pyHKIUM SIBJISIOTCS HeYeTHBIMU:
A) CHHYC U KOCHHYC;
b) Tanrenc u xocunyc;
B) cunyc, TaHreHC, KOTaHT€HC;
I') HeT npaBUIBLHOIO OTBETA.

8. Kakas u3 nepeduncyieHHbIX (OopMy.1 sIBJISIETCS HEBEPHOM:
A) sin (-t)=-sin t; B) cos t= - cos t; B) ctg (-t) = -ctg t; I') tg (-x) = -tg X.

9. B nepBoM u TpeTbeM KOOPAHHATHBIX YIVIAX 3HAK «H» HMEIOT (PYHKIHH:
A) CHHYC ¥ TaHTCHC;
b) xocunyc n koTanreHc; B) Tanrenc u koranreHc; ') Bce OTBEThI BEPHBI.

10. OTHoleHne KOCHHYCA YHCJIa T K CHHYCY TOT0 JKe YiCJIa HA3bIBAeTCs:
A) dynxumei;

b) Tanrencom umcna t;

B) xotanrencom umcna t;

I') Het BepHOTO OTBETA.

11. Ecyin Touka N 4 c/10BoOii OKPY’KHOCTH COOTBETCTBYET YHCIY t, TO OpAMHATY TOUKH
N Ha3BIBAIOT:

A) xocuHycoM ymcia t;

b) cunycom uncna t;

B) xoranrencom t;

I') TanrerHom yucna t.

12. Eciu Touka K 4yMC/10B0i# OKPY/KHOCTH COOTBETCTBYeT YHCay {, To abcuuccy Touku
K nazbiBaror:
A) cunycoMm uncina t;
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b) Tanrencom uncna t;
B) xocunycom uucna t;
I') HeT mpaBMIIBHOTO OTBETA.

13.  Ilpu kakoM 3HaAYeHHMH N cnipaBelIMBO paBeHcTBo (N+3) !/ (n+1) 1 = 72:
A)5;
b) 4;
B)7;
I 6.

14, CocTaBUThH YPaBHEHHs KacaTeJIbHOI K mapadoJie y = 2x2- 6x + 3 B Touke M, (1; -
1):

A)y+1=2x;b)2y=x-1,

B)y-2x=1;

MN2x+y-1=0.

15. CKOJIbKHMH CIIOCO0aMH MOKHO COCTABHTH PacnucaHue 0THOT0 y4eOHOro IHsI U3 5
Pa3JIMYHBIX YPOKOB:

A) 30;

b) 5;

B) 100;

I') 120.

16. CKO0JIBKO cylIecTBYeT PAa3JIMYHbIX IBY3HAYHBIX YHCEJI, B 3aIIMCU KOTOPBIX MOKHO
HUCHoJb30BaTh nupsl 1, 2, 3, 4, 5, 6, ecoin undpbl B YHucae J0KHbI ObITH PA3JIHYHbIMU:
A) 10;
b) 60;
B) 20;
I 30.

17. Bpruucauth: 6! - 5!
A) 600;

b) 300;

B) 1;

I') 1000.

18. KomOuHaTOpuka oTBe4aeT HA BONPOC:

A) KaKoBa 4acTOTa MaCCOBBIX CIIy4alHBIX SBJICHU;

b) ¢ xakoi1 BEpOSATHOCTHIO TPOU30MIET HEKOTOPOE CIYIaHOE COOBITHE;

B) ckonbKo pa3anMuHbIX KOMOMHALIMN MOYKHO COCTaBUTh U3 AJIEMEHTOB JaHHOTO MHOXKeCTBa; )
CKOJIBKO Pa3JIMYHBIX COYETAHUM MOKHO COCTAaBUTh U3 DJIEMEHTOB JAaHHOTO MHO>KECTBA.

19. JIro60e MHOKeCTBO, cocTOsIIIee U3 K 371eMEeHTOB, B3SITHIX U3 JaHHBIX N YJIeMEHTOB,
Ha3bIBAETCS:

A) pa3menienuem; b) nepecrtanoBkoii; B) coueranuem;

I') pa3menienrneM uiu nepecTaHoBKOM.

20. Koin4ecTBO nmepecTaHOBOK U3 N 3JIEMEHTOB BHIYUCJISIIOT 10 (hopmyJie:
A)nt:
) (n—k)!
b) n!;
al,
B) kl(n—k)!
I') (n-k+1)'.
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21. Berauc/miTe CKAISIPHOE Npom3BeIeHne BekTopos a —>—{-1;3;2} u b'>~{4;—-3;2}:

A)9;
b) -13;
B) -9;
I 13.

22. Pemnte sin(—3009):
A)0;
B) -
2
.-
B) _21
N1

23. Ynpocrure Boipakenue cos(a + f8) + cos(a — f):
A) 8 cos a - cos f3;

B) 2cos a - cos g;

B) 1;

I') cos a - cos B.

24. HaiiguTe 3HAYeHHE COSA, ecau Sina =0,6 n < a <7

2
A) 2;
b) -0,8;
B) 1/2;
I o0,6.

25.Ynpocrure 2 cOSZ2 . — COS 20
A) -1,

B) 1/2;

B) 1,

INo.

26. Jlnsa kaxmoii GyHkuun u3 crooua 1 ykaxure ee rpapuk u3 croiona 2.
Cronben 1 Cronben 2

1. Y= X2 + 1, ﬂ) v 6} ¥
; [N
X 2. y=, —
] {:I U
3.y=-2x+1; \ x X
4.y=2.
B) 'LZ' r) " 'LZ'
A)6, 1T, € w \\1
B) B, a,T, 0; - 0 \ -
B) B’ H’ r’ 6;
INB,ar,e.
a) v e) L
/_' ¥ 0 2 ¥
27. Ha nmaunom pucyHke u3o00paxkén rpadux ¢yuxuuu y=f/(X) - npousBogHoii GyHKIHH

f(X). Ha ocu aGcuuce oTMeYeHbI CeMb TOYEK: X1, X2, X3, X4, X5, X6 , X7 . CKOIBKO M3 3THX TOYEK

JIEJKHT Ha MPOMeKyTKax Bo3pacranus pynkuuu f(x)?
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y=(x) Y4

.
A
‘E
3

P

P

'

e B =

-

&

-

-l

he -
1

=Y

A)5;
b) 6;
B) 2;
D) 4.
28. Kakoe yTBep:K1eHUE HEBEPHOeE:
A) eciu TeJo COCTaBIIEHO M3 HECKOIBKUX TEJl, TO €ro 00heM paBeH CyMMe 00bEMOB ITHX TEl;
B) paBHbBIe Tena UMEIOT paBHBIE 0OBEMBI;
B) ecii 00beMEI TEN paBHBL, TO TEJa PABHEI;
I') Bce HeBepHBIE.

29. O0beM KOHYCAa MOKHO HAWTH MO popmy.ie:
A) V= 1/37R,

B) V= 1/3zH(” — H?);

B) V=2/37nRH;

') V=3/4nR°.

30. Iinomaah MOBEPXHOCTH MIAPa AuamMeTpoM d MOKHO HaiiTH Mo (hopmy.ie:
A) S= 70

B) S= 27d?;
B) S= 3/4z0?;
I') S= 2x0d>.
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Taﬁjmua C npasuibHbolmMu omeemamu

Homep Omeem Homep Omeem Homep Omeem
1 A 11 b 21 B
2 b 12 B 22 b
3 b 13 r 23 b
4 r 14 r 24 b
5 B 15 r 25 B
6 r 16 r 26 b
7 B 17 A 27 r
8 b 18 B 28 B
9 B 19 B 29 b

10 B 20 B 30 A

[IIxaJjia oneHNBaHUSA TECTOBBIX 3aJaHMI
I[aHHBIfI BU KOHTpOHH, pacch/ITaH Ha BBIABJICHHUC ypOBHSI YCBOGHI/ISI TeopeTqucxoro 148
MIPAKTUYECKOr0 MaTeprasa B paMKax U3y4yeHUs TUCLHUTUIHNH.
Kputepun ouenuBanus recra: 1 Borpoc=1 Ga.

Onenka «5» 23-30 bayuios
Orenka «4» 20-22 Bbamios
Onenka «3» 18-19 baios
OreHka «2» 0-17 Bamios
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JUCT AKTYAJIM3ALIMA
PABOYEMU ITPOI'PAMMBI TIUCTIAITJIMHBI
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METOAUYECKHUE YKA3AHMUA 110 OCBOEHUIO
OBIIEOBPA3OBATEJIbBHOI'O YYEBHOT'O ITPEIMETA

MeToanyeckue peKOMeHJAlMU IPU NOATr0TOBKE K TEOPeTHYeCKUM 3aHATHAM

OCHOBHBIMU BUJJAMH ayAUTOPHON pabOThl 00Y4AIOLIUXCS SIBJISIOTCS JIEKLINU.

B xozme Tteopernueckux 3aHATHI NpEnojaBaTeilb HU3JaraeT U pPa3bsICHIET OCHOBHBIE,
HauboJiee CI0XKHbIE IOHATUS TEMBI, a TAK)KE CBSI3aHHbIC C HEH TEOPETHUECKUE U MPAKTHUECKUE
poOIeMBl, JaeT PEKOMEH/IAIUH U YKa3aHUs Ha CAaMOCTOATEIBHYIO paboTy.

B xome Teopermueckux 3aHATUH HEOOXOAMMO BECTH KOHCIEKTHpPOBAaHUE Y4eOHOIO
Mmatepuana. OOpamaTh BHUIMaHUE Ha KaTerOpuH, (POPMYITHPOBKH, PACKPBIBAIOLINE COJCPKAHNE
Te€X MM MHBIX SBJICHUH U NPOLIECCOB, HAy4YHbIE BBIBOABI M IPAKTUYECKUE PEKOMEHJALUH.
XKenatenpHO OCTaBUTH B pabouMX KOHCHEKTaxX IWOJs, HAa KOTOPBIX JeiaTh MOMETKH U3
PEKOMEHI0BAaHHOM JINTEpaTypbl, JOIMOJHSAIONIME MaTepHal MPOCIYIIAHHOW JEKIMH, a TaKxkKe
MOTYEPKUBAIOIINE O0COOYI0 BaKHOCTh TE€X WM HMHBIX TEOPETHYECKUX IMOJIOKEHHUH. 3aIaBaTh
IIPENOIaBaTel0 YTOUHSIOUIME BOIPOCHI C LEIbI YACHEHHsS] TEOPETHUECKUX IOJIOKEHHH,
pa3peleHus CIIOPHBIX CUTYaLUH.

KoHTpoJib BeleHNsI KOHCIIEKTA JIeKIU i

1. KoHncnekr nexkuuii oOywaromierocst JODKEH BECTUCh B OTJIENbHOM TETpaau C
KOJINYECTBOM CTPAHMUL, PEKOMEHI0BAaHHOM BeAyILUM JieKTopoM. Ha 06opoTe TUTYIBpHOTO JUCTa
TETpaJlb C KOHCIIEKTOM JIEKIUI TOJIKHA COAEpKaTh MOANHUCH:

- (haMuIIHs M MHULMAJIBI 00Y4YaroIIerocs;

- HOMEp IpYIIIIbI;

- ®MO Beaymux yuyeOHbIN NpeaMET IperoiaBaTenei.

2. B Hauane kaxaoi JIeKIUU OOYYAIOIIUICS JOJDKCH 3alKcaTh TEMYy H IepeUeHb
paccMaTpUBaeMbIX BOIIPOCOB, a TAKXKE IIEPeUeHb PEKOMEHYEMO JIMTepaTypsl (IIpU YCIOBUH, YTO
OHH OTOBaPHUBAIOTCS JIEKTOPOM).

3. [Tpu 3anmcu conepxaHus JIGKLUU CIEAyeT NPUMEHSITh MUHMUMYM COKpalleHUH,
KeJaTeIbHO 00meynoTpeOnMpIx. OOydarommMcss MOXET OBITh pa3paboTaHa CBOS CHCTEMA
COKpAILlEHHH, C BBIHOCOM €€ B KOHIIE€ KOHCIEKTa [yl MOSCHEHHUS.

4. TabnuuHbIl, Tpaduyeckuil, 1MPpoBoil MaTeprall JOIKEH ObITh TOYHO MTEPEHECEH
B KOHCHEKT C JIOCKH (TpoekTopa) 0e3 HMCKaXEeHUH IUHAMUKU 3aBHUCUMOCTEH M 0003HaueHui
(dbopMyI1, a TakKe 3HAUEHUH pe3ybTaTOB PACUETOB.

5. Terpank ¢ KOHCHEKTOM JOJDKHA COJEpKaTh MOJHBIA 00BEM MPOYUTAHHOTO
MaTtepuanga JEeKIUMH MO HMX KOJWYECTBY M IIOJIHOTE€ W3JIOKEHUS, BKJIIOYas MaTepuan Jyis
CaMOCTOSITEJILHOTO U3yYEHUS U KOHCIIEKTUPOBAHHUS.

3anucy T0JKHBI OBITh ClI€TaHbl AKKYPaTHBIM TOYEPKOM, Pa300pUHBO.

MeTtoauyeckue peKOMEHIAIUH NIPH POBEICHNN NPAKTHYECKUX 3aHATHI

[TpakTHueckue 3aHATHS HEOOXOJUMBI JUIsl 3aKpEIUIEHHWsS HM3YyYEHHOIO0 TEOPETUYECKOTO
MaTepuaia, KOHTpPOJII IIpernojaBaTesieM CTelNeHH IOATOTOBIEHHOCTH OO0yYarommxcs Mo
M3Y4aeMbIM YYEOHBIM NMPEAMETOM, TUCHUIUIMHE WIH MPOPECCHOHATBHOMY MOYIIIO.

[lepen mpakTU4YECKUM 3aHATUEM CIIENYET U3YUYUTh KOHCIEKT JIEKLIUU U PEKOMEHI0BAaHHYIO
IpenojaBaTesieM JINTepaTypy, oopaliasi BHUMAaHUE Ha NMPAKTUYECKOEe MPUMEHEHHUE TEOPUH U Ha
METOJIMKY pEIlIeHUs TUIOBbIX 3aJa4. Jlornyeckas cBsi3b TEOPETUUECKUX U MPAKTUYECKUX 3aHITHIA
3aKJII0YaeTCsl B TOM, UYTO MH(OpMaIys, MoixyuyeHHass Ha TEOPETHUECKUX 3aHATUAX, B Mpolecce
CaMOCTOSITENIbHOM pabOThl HAa IPAKTUYECKOM 3aHSATUU OCMBICTUBAETCS U IepepadaTbiBaeTCs, Mpu
ITOMOLIY MPENOIaBaTENsl AaHATU3UPYETCS, I10CIIE YETO YCBAUBAETCSI.

MeTtoauyeckue peKOMEeHIAIUH 00yYAI0IIMMCH ISl CAMOCTOSATEJIbHOM padoThI
CamocrosrenbHas paboTa - 3TO IUIaHUpyeMash paboTa O0y4aroLUXCs, BBIIOJIHIEMas IO
3aJJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IpENojaBaTels, HO 0€3 ero HelnocpeacTBEHHOIO
YUYacCTHS.
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CamocrosTenbHass pa0oTa BBINOMHSACT psAA  (QYHKIHMHA, Ccpeau KOTOPBIX OCOOCHHO
BBIICIIAIOTCS:

v pa3BuBamIas (TIOBBIIICHHE KYJIBTYPHl YMCTBEHHOTO TpyJa, MNPUOOIICHHE K
TBOPUECKMM  BHJAaM  JIEATEIbHOCTH, OOOTalleHHe HHTEUIEKTYaIbHBIX  CIIOCOOHOCTEH,
o0OyJaroIuxcs);

v OPUEHTHUPYIOIIAsl U CTUMYJIHPYIOIIast (Mporeccy 00yIeHHs IPUIACTCS YCKOPCHHE
Y MOTHUBAIINS);

v BociUTaTeNbHas ((OPMHUPYIOTCS M Pa3BUBAIOTCSA MPOQPECCHOHAIBHBIE KayecTBa
CHEIMAIIICTA);

v UCCIIeIOBATENbCKAs (HOBBIH yYpOBEHB npodeccuoHaIbHO-TBOPUYECKOTO
MBILIUIEHUS);

v nH(popmanmoHHo-o0yyatomas (ydeOHass JeATeIbHOCTh OOydYaronmuxcs Ha

ayJIUTOPHBIX 3AHSITHUSIX).

[lenbi0 caMOCTOSATENBHBIX 3aHATHH SBISIETCS CAMOCTOSTENILHOE 0oJiee rTyOOKOe H3y4YeHUE
OoOydJarolUMHUCST  OTICNBHBIX  BOIPOCOB Kypca C  HCIOJIb30BAHHUEM  PEKOMEHIYEMOM
JOTOJTHUTEIBHOHN JIUTEpaTyphl U APYTHUX UHPOPMAIMOHHBIX HCTOUHHKOB.

3ajauaMu cCaMOCTOATENbHON pabOThl O0YYAIOIINXCS SBIISIOTCS:

v CHCTeMaTH3allMs U 3aKPETICHNE MOTYIEHHBIX TEOPETUICCKUX 3HAHUHN U
NPaKTUYECKUX YMEHUI, 00y4atomnXCs;

v yIIIyOJICHHE U PACIIMPEHUE TEOPETHUECKUX 3HAHUIA,

v (dopMupoBaHUE YMEHHUS UCTIONB30BATH CIIPABOYHYIO JIUTEPATYPY;

v pa3BUTHE MTO3HABATEIBHBIX CIIOCOOHOCTEH U AKTUBHOCTU 00yYarOIUXCS:

TBOPYECKON MHUIIMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;
BreaynuTopHas camocTosiTebHas paboTa BKIIOYAST Takue GOopMbI pabOTHI, Kak:
WuauBUyabHbIe 3aHATHS (JOMAIIHUE 3aHITHSA):

v U3Yy4YE€HHUE IPOrpaMMHOr0 MarepHaja JUCHUUIUIMHBI (paboTa ¢ y4eOHMKOM U

KOHCIIEKTOM JIEKIIH);

U3y4eHHE PEKOMEHIyEeMBIX JIUTEPATYPHBIX HCTOUHUKOB;

KOHCIIEKTUPOBAaHHE HCTOYHUKOB;

BBINOJIHEHNE KOHTPOJIBHBIX padoT;

paboTa co CIOBapPsIMU U CIIPABOYHUKAMU;

UCIIOJIb30BaHUE ay/IM0- U BUJICO3aIHCH;

paboTa ¢ 371eKTPOHHBIMU HH(OPMAIIMOHHBIMU pecypcaMu U pecypcamu Internet;

COCTaBJICHHE IJIaHa U TE3UCOB OTBETA HA JIEKIUH;

COCTaBJIEHUE CXeM, TaOIHIL, IIs CUCTeMaTH3aluy y4eOHOro MaTepuara;

BBITTOJIHEHNE TECTOBBIX 3aaHUI,

peleHue 3a/1a4;

MIOATOTOBKA ITPE3EHTALIN;

OTBETHI HA KOHTPOJIbHBIE BOPOCHI;

aHHOTHPOBaHUE, peepupoBaHuEe, PELICH3UPOBAHNE TEKCTA,;

HarMcaHue Jcce, Te3UCOB, JOKIa10B, pedepaTos;

COCTaBJIEHHE TJI0cCapusi, KPOCCBOP/IA [0 TeMaM JAUCIHUITIMHBL

paboTa ¢ KOMITBIOTEPHBIMU IIPOTrPaMMaMH;

MOJTrOTOBKA K U (HepeHIUPOBAaHHOMY 3a4ETy.

['pymnmnoBasi camocTosiTeNbHas paboTa 00yJaromuxcs:

MOJTrOTOBKA K 3aHATHUSAM, MPOBOJUMBIM C HCIOJIb30BAHUEM AKTUBHBIX (HOpM

o0y4eHus (KpyTiible CTOJIBI, IETOBBIE UTPHI);

aHaJIU3 JIeJIOBBIX CUTYAINH (MUHU-KEHCOB) U JIp;
v yuactre B IHTepHET - KOH(pEpEHIINSX.
[Tony4yeHue KOHCYAbTALMU ATl Pa3bsICHEHUH MO BOMPOCAM M3Y4aeMOro y4eOHOTro
npeamera.
Ho naubonee yacTo mpu u3ydeHu y4yeOHOTro MpeaMeTa UCIOIb3YIOTCS CIIEeTYIOINe BUIbI
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CaMOCTOSITENIbHON pabOThI 00YUJaIOIINXCS:

v MOWCK (TI0100p) IUTEPaTypPHI (B TOM YHCIIE AIICKTPOHHBIX UCTOYHHKOB
uH(pOpMaINN) 110 3aJaHHOHN TeMe;

v HOJrOTOBKA pedeparos;

v MOJITOTOBKA JIOKJIAJIOB.

Pedpepar - ¢dopma mnucemennoit paborel. Kak mpaBwio, pedepar sBisercs

CaMOCTOSITENIbHBIM ~ OMOIMOrpadMueckuM  UCCIEAOBAaHHMEM  OOYyYaroIerocs,  HOCSIIUM
oInucaTeIbHO-aHATUTHYEeCKui xapaktep. O0beM pedepara moxer nocrurate 10-15 crpanui.
ITonroroBka pedepara noapasyMmeBaeT CaMOCTOSATEIBHOE U3yUYEHHE 00YJarOIUMCs HECKOJIbKUX
JUTEPATypHBIX HCTOYHUKOB (MOHOrpaduii, HaydHbIX cTaTed M T.J4.) IO TeMe, He
paccMarpuBaeMoil MOAPOOHO Ha JICKIUH, CUCTEMATU3aIMI0 MaTepHaia U KPaTKOe €ro U3JI0KEHUE.
Ienp Hamucanust pedepara - NMPUBUTHE HABBIKOB KPATKOIO M JIAKOHWYHOIO IPEICTABICHMS
COOpaHHBIX MaTepHalioB U (DaKTOB B COOTBETCTBHHM C TPEOOBAHUSMH, MPEABSBISCMBIMH K
Hay4YHbIM OTY€TaM, 0030paM U CTaTbsIM.
Pabota oOyuaromierocst Haj peepaToM BKIIIOUACT CIEAYIOLIIE ONECPALIUH:

v ySICHEHHE CYyTH TeMblI (110 € Ha3BaHUI0);

v BBISIBJICHHE JINTEPATYPHBIX UICTOYHUKOB O IaHHOU TeME;

v 03HAKOMJICHHE C COACP)KaHNEM NCTOYHHUKOB, HAIIPABJICHHBIM Ha OCMBICIICHHE €TO
BHEIIHEH U BHYTPEHHEH CTPYKTYPHI;

v paboTa HaJl BBIICTICHUEM TJIABHBIX CMBICJIOBBIX KOMITOHEHTOB TEKCTa (KIIFOYEBBIX
CJIOB U MPEUI0KEHHUIA);

v 0TOOp HanboJIee BaXKHBIX CBEICHUI 13 BBIJICICHHBIX (PParMeHTOB;

v COCTaBIICHUE «CBS30K» U3 OTOOPAHHOIO MaTepuaja B COOTBETCTBHH C JIOTUKOU
U3JI0XKEeHUs (PaKTOB;

v HanucaHue pedepara.

v Pedepar B CTpyKTYpHOM OTHOIICHUH JOJDKEH BKIIFOYATH:

v 3arojIOBOYHYIO 4acTh (BBEICHUE);

v co0CTBEeHHO, pedepaTUBHYIO YacTh (U3JI0KEHNE OCHOBHBIX MOJIOKEHHH T10 IJIaHy
C COOTBETCTBYIOLIMMH Ha3BaHUSIMU U HyMepaluen);

v 3aKJIFOYUTEIBHYIO YacTh (BBIBOADI);

v CIIPABOYHYIO YaCTh (CIHUCOK UCIIOIB30BAHHOMN TUTEPATYPHI);

v OrJaBJIeHue (COIEPIKAHUE).

Texct pedepara JOKEH UMETh CBA3aHHOE, LienbHOe noctpoeHue. Cozepkanue pedepara
JOJKHA TIPOHM3BIBATH TJIaBHAs MJies, KOTopass oObeAMHSIET BCe MH(POPMALMOHHBIE 3JEMEHTHI
HCTOYHMKOB, a TaKKe NpuBOANMMBIE (akThl. [Ipu 3TOM JomyckaeTcss COXpaHEHHE OTHENbHbIX
CTPYKTYpPHBIX JJIEMEHTOB oOpuruHaga. OAHAKO He JOMYCTUMO TIPOCTOE IEepEernuCchbIBaHHUE
MIOJIO’KEHHE JIUTEPATYPHBIX UCTOYHUKOB. SI3bIK TOJDKEH ObITh KPATKUM, SICHBIM, TOCTYITHBIM.

Odopmiienne pedepara JOHKHO OBITh BBIMOJIHEHO MAIIMHONMCHBIM CIIOCOOOM B
COOTBETCTBHUH CO CICIYIONIMMHU TpeOOBaHUAMU: MeyaTHbIil mpudT — Times New Roman, kerib
(pa3mep) 14; auctbl 6ymaru — ¢popmara A4, Bce CTPAHUIIHI JOJDKHBI OBITH TPOHYMEPOBAHBI, C
pa3MepoM IOJIEH MO 2 CM; MeKAYCTPOYHbIN MHTEpPBaJ — IOJIYTOPHBIN; ad3am — ¢ OTCTYIIOM
nepBoi cTpoku 1,25 cM; TeKCT — JOKEH ObITh BLIPOBHEH IO IIMPUHE U CTPYKTYPHUPOBAH 110
rinaBam (paszzenam, naparpadam), CONpoBOKAATHCS CChUIKAMU Ha UCTOYHHUKH IPU UCTIOIb30BAHUHU
npsMbIX (B KaBblUKax) LUTAaT M (parMEHTOB OMYOJIMKOBAaHHBIX TEKCTOB, T.€. Ha TaKoe
UCIOJIb30BAHNE UCTOYHUKOB JJOJDKHO OBITh IBHBIM 00pa30M YKa3aHO B CHOCKAX MJIM 32 TEKCTOBOM
CIIMCKE JINTEepaTypbl B cooTBeTcTBUU ¢ TpeboBanusimu ['OCTa.

Pedepar oueHuBaeTcs HCX0As U3 CIICAYIOLUMX KPUTEPHEB:

v MOCTaBJIEHA JIU LIeNb B pabore;

v CyMeJI JI 00y4aroIUicst CaMOCTOSATENIEHO COCTAaBUTh JIOTMUYECKHUH TIaH K TEME U
peann30Bath €ro;

v KaKOB Hay4YHbII ypoBeHb pedepara;
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v coOpaH JIM JJOCTATOYHBIN (PaKTHUECKUI MaTepua;

v YAAIOCH JIU PACKPBITh TEMY;

v MOKa3aHa JIM CBA3b PAcCMAaTPUBAEMOM TEMbI C COBPEMEHHBIMU MpoOIeMaMu
HayKH 1 00IECTBA, CO CIEIHATbHOCThIO 00yYaoIerocs;

v KAaKOB aBTOPCKHUM BKJaJ B CHCTEMaTH3allMI0, CTPYKTypUpPOBAaHUE MaTepHalia, B
COCTaBJICHUU 3aKIOYECHMUS;

v JIOCTUTHYTA JIU 11€7b pabOoThI.

Tematuka pedepaTroB NPUBOJUTCA B paMKax TEM JIEKIMOHHBIX 3aHATHH. Bo3MoXHO
HamucaHue pedepara o TeMme, NMPEATIOKEHHOM camMuM oOydaromuMcs (10 COIIACOBaHMIO C
npenoaaBarenieM). Pedepar Ha 3aHATHAX (HAYYHO-TIPAKTHYECKUX KOH(EPEHIIUIX) MOXKET OBITh
MIPEJCTaBJICH B BUC JOKJIAa.

Pedepar nomkeH ObITh BBIIOJHEH 3a OJUH MECALl JO Hadaja 3K3aMEHALlMOHHOM ceccu.
OOyuaronuecsi, He TPEACTaBUBIINE B YCTAHOBIECHHBIH CpoK pedepar, nubOO MOTydHBIINE
OLIEHKY «HEY/I0BJIIETBOPUTEIILHOY, K CAaUe 3K3aMEHa He JIOIyCKAIOTCS.

Yray6iieHHOMY H3Y4EHHUIO MaTepHaja IO OTAENbHBIM pa3ieiaM ydeOHOro mpeaMera
CIOCOOCTBYET MOAr0OTOBKAa 00ydYaroUIMMHUCA J0KIaI0B. JloKax - 3TO caMOCTOsATeNbHAs paboTa,
aHamM3upyomas 1 oboOmaromas myONMKauyd 1O 3aJaHHOM TeMaTHKe, NpPEeAIoararomas
BbIpaOOTKY M 00OCHOBaHME COOCTBEHHOW IO3UIMM aBTOPAa B OTHOIIEHUHM pPAaccMaTpUBaeMbIX
BorpocoB. [loaroroBka [oKmaza - JAOCTaTOYHO KPOMOTIHMBBEIA Tpyda. Ero Hammcanwio
IPEJIIECTBYET M3y4YEHHUE IIMPOKOro Kpyra 3KOHOMHYECKUX MEepBOMCTOYHHKOB, MOHOrpadwuii,
crareii, 0o0oOmenne MUYHBIX HaOmoaeHuit. Pabora Ham JOKIagOM CHOCOOCTBYET pa3BUTHIO
CaMOCTOSITEJILHOIO, TBOPYECKOI'O MBIIUICHUS, YYUT HPUMEHSATh SKOHOMHMUYECKHE 3HAHUS Ha
MPAKTHUKE NP aHAIHM3€ aKTYaJIbHBIX COLMUAIBHBIX M MPAaBOBBIX MpoOiieM. Pexomenayemoe Bpems
nokiana - 10-12 munyT.

HenpemeHHbIM yCIIOBHEM 3aKpeIUICHHs] TEOPETUYECKMX M IPAKTHMYECKHX 3HAHWM,
00yJaromuxcs sBJSETCS BBITOJHEHHE UMM JOMAIIHUX 3amaHuii. OJTHUM U3 OCHOBHBIX BHJIOB
NesITeIbHOCTH 00y4arollerocsi sBseTcs caMOCTOATENbHAs paboTa, KOTOpas BKIIOYAET B ceOs
W3yYeHHE JIEKIIMOHHOTO MaTepualia, YUYeOHMKOB M Y4YEOHBIX IOCOOMIA, MEPBOUCTOYHHKOB,
MOJIrOTOBKY COOOILIEHHH, BBICTYIUIEHUSI Ha TIPYIMIOBBIX 3aHATHAX, BBINOJHEHUE 3aJaHUN
IpenoaBaTels.

MeToanyeckue peKOMeHAANMU 00yYaI0IUMCS 10 H3yYEeHHI0 PeKOMEeH/10BAHHOI
JINTEPaTypbl

CamocTosTenbHas paboTa 00yJarommxcsl BKIIIOYAET B ¢e€0s1 BBIMOJIHEHHE Pa3IM4YHOIO poja
3aJJaHUi, KOTOpbIe OPHEHTHpPOBaHbI Ha Oojiee INIyOOKOE YCBOGHHE Marepuana H3y4yaeMoro
yueObHoro mpenmera. [lo kaxmolt Teme ydeOHOro mpeaMera OO0ydYaroIIMMCS TpejiaraeTcs
NepeveHb 3aJaHnui 111 CaMOCTOATENbHOM paboThI.

K BbImONHEHMIO 3aJaHUM JUIsI CAMOCTOSTENILHOW palOThl MPEIBSABISIOTCS CICAYIOIINE
TpeOOBaHUA: 3aJaHUs JOJDKHBI HUCIIOJNHATBCS CaMOCTOSITEIbHO M IPEJCTAaBIATHCS B
YCTAHOBJICHHBIH CPOK, a TAKXKE COOTBETCTBOBATH YCTAHOBIICHHBIM TPEOOBAHUSIM MO O(POPMIICHHIO.

OOyuarommces cieayer:

- BBIIONHATH BCE IUIAHOBBIE  33/aHUsS, BBIJABAacMble  NperojaBaTesieM s
CaMOCTOSITENILHOTO BBIIOJIHEHUS, U pa30MpaTh Ha KOHCYJIbTALUAX HESACHBIE BOIIPOCHI;

- TpU TOATOTOBKE K OK3aMEHy NapajielbHO MpopadaThiBaTh COOTBETCTBYIOIINE
TEOpPETUYECKHE U MPAKTUUECKUE pa3iesbl y4eOHOro npeaMeTa, GUKCUPYs HESICHBIE MOMEHTBI JIs
uX 00CYX/IeHHUs Ha TUTAHOBOW KOHCYJIBTAIIHH.

JUis TOATOTOBKM K 3aHATUSAM, TEKYIIEMY KOHTPOJIO M TNPOMEXKYTOYHOH aTTecTaluu
oOydJaroruecss MOTYT BOCIIOJIb30BaThCs DJIEKTPOHHOUM OnbmmoTexoit BY3a, pacnonokeHHOM 1Mo
ANIEKTPOHHOMY anpecy https://www.iprbookshop.ru/, rie oHEM HMEIOT BO3MOXKHOCTH MOIYYHUTh
JOCTYIT K y4eOHO-METOIWYECKMM MaTepuaiaM Kak Oubnumorexkn BVY3a, Tak u uHBIX
9JIEKTPOHHBIX OMOIMOTEUHBIX cucTeM. B cBoro ouepenp, oOyyaromuecss MOTYT B3ATh Ha JIOM
HEOOXOUMYIO JTUTEPATYpPy Ha a0OHEMEHTE B OMOINOTEKE, a TAKKE BOCIIOJIb30BATHCS YNTATLHBIM
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3aJIOM.

MeTtoauyeckue peKOMEHIANMH M0 0aVIbHO-PEHTHHIOBOM CHCTeMe y4eTa U OLeHKH
JOCTHKEHNH 00y4al0IMXCs

O0mme nos0:keHnst

bannpHO-pelTHHrOBasi cUCTeMa ydeTa M OLEHKH JOCTHKEHHMH, oOyuaromuxcs (naiee —
BPC) B YactHoM 00pa3oBaTrenbHOM YUYPEKICHUHM BbICIIET0 oOpa3zoBaHusi «MOCKOBCKUI
yausepcuteT uMeHu A. C. I'puboenoBay» (najnee - YHUBEPCUTET) NMpeAHA3HAYEHA JUIS peILICHHS
CIIEAYIOIUX 3a]au:

- CTUMYJINPOBaHUS 00yUaroIuXxcs K peryasipHoil yueOHOM 1 BHey4eOHOH AeATeIbHOCTH;

- OpraHM3alMU HETIPEPHIBHOTO KOHTPOJISI OCBOCHHUSI 00YUAIOIIMMUCS HJIEMEHTOB OCHOBHBIX
npodecCHOHATIBLHBIX 00Pa30BaTENIbHBIX MPOTPAMM CPEIHEro NPO(ecCHOHANTBHOTO 00pa30BaHuUs;

- KOMIUIEKCHOM OLIGHKM pEe3yJIbTaTUBHOCTH Y4YeOHOM M BHEYYeOHOH IesTeIHbHOCTH
o0yyJaroIuxcs B TEUEHHE CEMECTPA;

- cOo3maHus JUIA TIpernojaBaresiell, PyKOBOACTBAa (aKylIbTeTOB M Kadeap HaAEKHOTO
MHCTPYMEHTAPHS JJIsl OCYILIECTBICHUS! CUCTEMAaTHUECKOTO U PEryJIIpHOro KOHTPOJIS 3a y4eOHOM
1 BHEYUYEOHOH JESITEIbHOCTHIO 00YYarOIINXCS.

BPC sBusercs o0s3aTenbHON A7 BceX YYaCTHUKOB 0OpPa30BaTENLHOIO Ipolecca U
peanu3yercss B 3JEKTPOHHOM HHGOPMAalMOHHO-00pa3oBaTeabHON cpene  «DJIeKTPOHHBIH
yauBepcute (nanee — YMOC) as Bcex GopM U TEXHOIOTHN 00yICHHUSI.

BPC obGecnieunBaeT pedTHHIOBBIN yUET U OLIEHKY JOCTHXKEHHM 00ydarolierocs 3a ceMecTp
U BKJIIOYAeT B ce0s yueOHbIH (anee — Ryn) u BHeyueOHbI (nanee — RBp) pedTuHIH.

YueOHbIi peHTHHT 00y4YaI0LIUXCH

[lepeueHp NUCHUIUIMH K U3Y4EHUIO B cemecTpe Bbl Moxkere yBuieTh B JINYHOM KaOMHETE B
OUOC «3nexTpoHHbl YHUBepcuteT» (nanee Jluunbiit kabuner). UtoObl monacts B JInuHbIi
kabuHet, Bam HyxHO mepeiitu mo cceuike https://impe.lms.mirapolis.ru/mira/ u BBecTH CcBOM
JIOTHH U N1apOJib, BBIJAHHBIN IIPYU TOCTYIUICHUH B Y HUBEPCUTET.

Bam yueOHbII peHTHHT 1O JuCHUILINHE OyneT (GOpMUpPOBATHCS Ha OCHOBE PE3yJIbTATOB
BBITIOJTHEHUS CIIEAYIOIUX MEPONIPUATHI:

- MPOXOXKJEHHE pPYOEKHOrO KOHTPOJIsl (TECTHUPOBAHMS) IO pe3ylbTaTaM HW3Yy4eHHUS
KaX/10T0 MOAyJis (paszerna) TUCIUILIMHEI,

- BBINIOJIHEHUE PEUTHHIOBOM pPalbOTHl (JAOMalIHEW TBOpPUYECKOH paldOThl, pPACYETHO-
aHAJIMTUYECKOr0 3a/aHusi, pedepara, KOHTPOJIBHOM pPabOTHI, TPYMIOBOTO MPOEKTa) MpU €e
HaJIUYHH.

JlocTyn K TECTOBBIM 3aJlaHHMSIM IO BCEM MOAYJISAM H3y4aeMbIX AUCLUIUIMH (PYOEeKHOMY
KOHTPOJII0) 00eCcTeuynBaeTcs ¢ Hauanaa CEMECTpa, OJHAKO MPOXOAUTh TECTUPOBAHNE HEOOXOIUMO
TOJIBKO 110 OKOHYAHUH U3YyYEHHsI KaKA0ro MOAYI (pa3jiena) TUCIHUIIINHBL.

PeliTunrosas pabora nokHa ObITh BHIIIOJHEHA U ME€pe/laHa Ha IPOBEPKY IPENoAaBaTesio
HE MO03/Hee, YeM 3a 2 HeAenH J0 Hayaja SK3aMEHAIlMOHHOW ceccuu yepe3 JIMuHbIi KaOWHET.
Brinonnenue oOyyaronummcs peiTHHroBOM paboThI J0IycKaeTcs He 00s1ee 0JTHOT0 pa3a B TEUEHHE
YCTAQHOBJICHHOTO KaJIeHJAApHbIM y4eOHbIM rpadukoMm nepuona. IIpencraBneHHas Ha NMPOBEPKY
paboTa UCTIPABICHUIO HE MOJIC)KHT.

IIpy BO3HMKHOBEHMM BOIPOCOB IO NPOLEAYPE TECTUPOBAHMS, HEKOPPEKTHOTO
0TOOpaXeHHsI KOHTEHTA, UHBIX BOINPOCOB, CBSI3aHHBIX C TEXHUYECKOH IMOJAJEPKKONH CHCTEMBI
TECTUPOBaHUs, oOpamaiirecs B LIEHTp moIaepKKH.

Jis mpox ok ieHns TecTupoBaHus Bam npenocTaBIisitoTCsl 1BE MOMBITKUA C OTPAaHUYEHUEM 10
BpeMeHH (45 MuHyT). BbinomHeHune TecTUpOBaHUS JOMYycKaeTcs He Oosee 2-yX pa3 B TeueHHE
YCTaHOBJIEHHOT'O KaJleHAapHbIM y4eOHbIM rpadukom nepuoja. Kak utorosslil yuntsiBaercs Baimn
JYYIIUH pe3yJbTaT U3 ABYX MOIBITOK.

Jlomyck oOy4aromierocss K MTPOMEXKYTOUHOW aTTeCTallMM OCYIIECTBISAETCS C IJOOBIM

39


https://impe.lms.mirapolis.ru/mira/

KOJINYECTBOM 0aJlJIOB, HAOPAHHBIX B XOJI€ BHITIOJIHEHUSI PEHTHHTOBBIX MEPONIPUATUHN IO y4eOHOM
JUCIAIUIMHE, B TOM YHCJIE ¢ KoJndecTBoM OautoB — 0.

Ecnn no pesynbpTaTaMm BBINOJIHEHHS BCEX PEHTHHIOBBIX MEPONPHUITHH (TECTUPOBAHUS IO
BCEM MOJYJISIM AUCLUIUIMHBI U BBIIIOJHEHUs PEUTUHIOBON paboThl) Bl HaOpanu cpennuii Oam -
75 GayioB u Gosiee, Bbl MOXeTe MpeTeHA0BaTh Ha OLEHKY «XOPOIIOY», «OTIUYHO» HIIU
«3a4TEHO» 110 UTOraM padboThl B ceMecTpe 0€3 MPOXO0XKAECHUS IPOMEKYTOUHON arTecTanuu (T.e.
«aBTOMaToOM»).

Cpennuii 6am1 pacCUMTHIBACTCA Kak CymMMa OasIoB 3a BCE DJIEMEHTBl PEHUTHHTOBOTO
KOHTpOJISL (TECTUPOBAaHME [0 KaXJOMY MOJYJIO, BBINOJIHEHUE PEHTHHIOBOM pPabOThI)
pa3felieHHas Ha KOJMYECTBO DJJIEMEHTOB KOHTpousa. IIpu 3TOM oOLeHka omnpenensercs B
COOTBETCTBUH CO LIKAJIOM:

75-84 6anna — xopoto,

85-100 0aaoB — OTJIMYHO,

75-100 — 3aureHo.

Ecnu cpennuii 6ann menee 75, unu Bl npetenayete Ha Oojiee BHICOKYIO OLIEHKY, TO BBl
ClIaeTe 3a4eT/3K3aMEeH MO AUCHUIUINHE Ha O0IINX OCHOBaHMSX.

ITpomexyTouHas arrecrauus  AJs ITpomexyTouHas aTTecrauus st
o0yyaromuxcsl M0 OYHOM, OYHO-320YHOH M | 00y4yarOIIMXCS c NpUMeHeHneM
32049HOM hopMaM 00y4eHHUsI OCYILECTBIISAETCS | JMCTAHIHOHHBIX o0pa3oBaTeIbHBIX
B (opMmMe TMpoBEICHHS MUCHMEHHBIX W/WIM | TEXHOJOTMii  ocymiecTBisercsi B (opme
YCTHBIX 3a4€TOB M DK3aMECHOB. BBINIOJITHEHUSI WTOTOBOIO TECTHPOBAHMS 11O

JTUCLIUILIIHE.

Ecnu crynent, obydaromuiics ¢ npumenenuem DMOC, mpereHayer Ha 0ojee BBICOKYIO
OLIEHKY, YeM «aBTOMAT», TO JUI OTKPBHITHS UTOTOBOTO TECTUPOBAHUS HEOOXOAUMO OOPAaTHTHCS B
cepBuc «LleHTp mogaepKKm».

J1J1s BBINIOJIHEHNS. UTOIOBOI'O TECTUPOBAHUS IIPEIOCTABIISIOTCS TAKKE JABE MOTBITKH.

OO6parraem Baiie BHMMaHKE Ha TO, YTO €CIIM B T€YEHHE cemecTpa Bol odopmisiiu oTcpouky
OIJIaThl 0OY4EHUs, TO 32 JIBE€ HEICIH JI0 Havyaja 3a4eTHO-3K3aMEHAIMOHHOW ceccur (PMHAHCOBAs
3aJI0JDKEHHOCTh JO0JDKHA OBITH ToramieHa. B mpotuBHoM ciyuyae y Bac He Oyner Bo3MOXKHOCTH
MIOJIYYUTh OLIEHKH 110 AUCLUUIIMHAM «aBTOMATOM» WJIM IIPOUTH IPOMEKYTOUHYIO aTTECTALUIO.

BHey4eOHbIH peliTHHT 00y4al0LIUXCH

BHeyueOHBIN pEeHTHHT NpUMEHSETCS i1 aKTHBU3AlMU OOydalolmuXcs K YYacTHIO B
TBOPYECKOH, CHOPTHUBHOW, OOIIECTBEHHOM ¥ HAyYHO-HCCIIEIOBATEIBCKOW JIEITEIbHOCTH
YHuBepcuTeTa U SABIAETCS COCTAaBHOW YacThio MOPT(HOINO OOYUaIOMIErocs, CKIaJbIBAeTCs U3
0aJIJIOB, TOJYYEHHBIX OOYUYAIOIIMMUCS 332 YY4aCTHE B Pa3JIMUYHBIX BHEYYEOHBIX MEPOIPHUATHUIX.
[ToaTBepkneHne CyMMBI OAIIJIOB 32 BHEYYEOHBIN PEUTHHT OCYILIECTBIISIETCS IeKaHAMU Ha OCHOBE
aHaJlu3a TpeAcTaBleHHBIX Bamu 1nokyMeHTOB (cepTH(UKATOB, TIpamoT, CBUIETEILCTB,
OIarojapHOCTE U MHBIX MaTePUANIOB) U 3amodHeHHOro Bamu B JInunoMm kabuHeTe mopTQOIHO.

JInKBHAAUA aKaJeMHYeCKOM 3210/ KEHHOCTH

Ecnun B xoJe MpoMexXyTOuHOM aTrecTalMd Ho y4deOHOW aucuuiuiiHe Bl mosmyuwmnu
HEYJOBJICTBOPUTEIBHYIO OIEHKY WJIM HE SBHJIMCH Ha 3aueT/3K3aMeH (He MPOILIN HTOTOBOE
TECTHpOBaHUE), TO y Bac oOpa3yercs akajeMuueckas 3a0/KEHHOCTb.

Bce HaOpaHHBIE paHee B TE€UEHHE CEMECTpa IO pe3ysibTaTaM BBITIOJHEHUS PEHTHHTOBBIX
MEpPONPUATHI OasIbl OOHYIISIOTCS.

JIMKBUMPOBATh AaKaJIEMUYECKYIO 3aJI0JDKEHHOCTh BBl JOKHBI B TEYCHHE TOJa,
CIIEAYIOIIETO 32 CEMECTPOM OOpa30BaHMs aKaJeMUYeCKOl 3a70JKeHHOCTH (HO He Ooliee ABYX
pas).

JIukBUAAINS aKaIEeMHYECKON 33/ I0JDKEHHOCTH TIPOXOIUT B (hOpMeE BBITIOITHEHUSI HTOTOBOTO

tecrta. [lIkana olleHMBaHUs MPU JTUKBUIAIINHN aKaJIEMUYECKON 3aJ0JKEHHOCTH:
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npu GpopmMe KOHTPOJIA MO AUCLUMUILIUHE — [Tpu hopme KOHTpOJIS 11O

JK3aMeH/ 3a4eT ¢ OLIeHKOM: JUCLUIUINHE — 3a4eT:

® «HEYIOBJIETBOPUTEIBbHO» — 49 GarmioB u e «He 3auTeHO» — 49 GamnoB u
MeHege; MEHee;

® «ynoBjieTBOpUTENbHO» — OT 50 10 65 e 3aureHo» — ot 50 go 100 6ayoB
0asIoB;

® «xopouio» — ot 66 1o 84 6ayoB;
o «oTIIHO» — OT 85 1o 100 6ammoB

[TpoiiTu uToroBoe TectupoBanue Bol MoxkeTe He OoJiee ABYX pa3 B TCUCHHE YCTAHOBICHHOTO
KaJIeHJapHBIM TpaguKOM Meproja. Y UNTHIBACTCS JIYULINHA pe3yiIbTaT, MojydyeHHbI Bamu B xo11e
BBIIIOJIHEHUSI HUTOrOBOIO TECTUPOBaHUA. /[l BBINOJIHEHUS OJHOTO CEaHCa TECTUPOBAHMS
yCTaHaBJIMBAETCS BpeMs — OJIMH aKaJeMUYecKuid yac (45 MUHYT).
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