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

MecTo npeameTa B CTPYKTYpe OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
PabGouass mporpamma mnpeaMera «MaTemaTtuka» SBISETCS YacThIO MPOTPAMMBI ITOATOTOBKH
cnienuanucToB cpeanero 3seHa B coorBerctBuu ¢ ®I'OC no cnenumansaoctu 38.02.08 Toprosoe neno.
[Tpenmer «MaremaTrKay sIBISETCS 00s3aTENIbHOM 4YacThO 00IE00pA30BATENFHOIO IIMKJIa OCHOBHOI
oOpa3zoBarenbHO mporpaMMbl B cooTBeTcTBUU ¢ PI'OC mo cnemmansHoctu 38.02.08 Toprosoe
JIeI0.

2. NJTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS YYEBHOI'O ITPEIMETA

OcBoeHue cojiepkanus npeamera «MaTemMaTukay 00ecIeunBaeT JOCTHIKEHUE 00yJarOIUMUCS

CIIEYIOIIUX Pe3yIbTaTOB:
® JINYHOCTHBIX:
POCCHUHCKYIO TPa)XIaHCKYIO WJIEHTHUYHOCTb, IAaTPUOTU3M, YBAKEHHE K CBOEMY HAapoly, YyBCTBa
OTBETCTBEHHOCTH mepes PonauHoii, ropgoctu 3a cBOM Kpail, cBoro PoauHy, mpoimioe U Hacrosiiee
MHOTOHAIlMOHAIBHOI0 Hapoaa Poccun, yBaxkeHHE roCcy1apCTBEHHBIX CHMBOJIOB;
IPa)XIaHCKYIO TO3UIIMIO KaK aKTUBHOTO U OTBETCTBEHHOT'O WJIeHA POCCUICKOro 0OIIECTBa, OCO3HAIOIIETO
CBOM KOHCTHUTYLIMOHHBIE IIpaBa M OOS3aHHOCTH, YBAXKAIOLIETO 3aKOH U IPABOIOPSJIOK, 00JaAarollero
YyBCTBOM COOCTBEHHOT'O JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOLIETO TPAAUIIMOHHBIC HAI[MOHAJIbHBIC U
o0IIe4YeoBeYecKie T'yMaHUCTUIECKHE U IEMOKPAaTHYECKIE IEHHOCTH;
c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKU U
OOIIECTBEHHOH MPAKTHUKH, OCHOBAHHOTO Ha JIUAJIOTE KYJIBTYP, a TAKXKe Pa3IMIHBIX (OpPM 0OLIECTBEHHOTO
CO3HaHMsI, 0CO3HAHUE CBOETO MECTA B MOJHUKYITYPHOM MHUPE;
c(OPMHPOBAHHOCTH OCHOB CaMOPA3BUTHUS M CaMOBOCIHTAaHHUS B COOTBETCTBHH C OOIICYEIIOBEYECKUMHU
LEHHOCTAMU M HJeajaMH TPaXJaHCKOro OOIECTBa; FOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITENBHOIA,
TBOPUYECKON U OTBETCTBEHHOU JIEATENBHOCTH;
HaBBIKM  COTPYJHHUYECTBA CO CBEPCTHUKAaMH, JETbMHU MIAQJIIETO BO3pacTa, B3POCIBIMH B
o0pa3zoBaTeNbHON, OOIIECTBEHHO MOJIE3HOW, Y4eOHO-HCCIIEI0BATEIBCKOM, MMPOSKTHOW M JPYTHX BUAAX
NeSITeNIbHOCTH,
HPaBCTBEHHOE CO3HAHUE U MIOBEJICHNE HA OCHOBE YCBOEHUS O0IEUETI0BEYECKUX [IEHHOCTEH;
TOTOBHOCTh M CIOCOOHOCTh K 00Opa3oBaHHIO, B TOM 4YHCIIE€ CaMO0OOpa30BaHUIO, Ha MPOTSKEHUHM BCei
KM3HHM;, CO3HATEIIbHOE OTHOLIEHHE K HENpepbIBHOMY OOpPa30BaHUIO KaK YCJIOBHUIO YCHEIIHOW
po¢eCCUOHAIIBHON U 0OIIIECTBEHHON JIEATEIbHOCTH;
ACTETUYECKOE OTHOULIEHHWE K MHUpY, BKJIIOYas 3CTETUKY ObITa, HAyYHOIO U TEXHUYECKOIO TBOPYECTBA,
cropTa, 0OIECTBEHHBIX OTHOIICHUIA;
OCO3HaHHBIM BbIOOp Oynymiel mnpodeccu M BO3MOMKHOCTEH peaau3alMd COOCTBEHHBIX JKM3HEHHBIX
IUIAHOB; OTHOILIEHUE K MNPOPECCHOHANIBHOM JESATEIbHOCTH KaK BO3MOXKHOCTHU YYacTUs B pPELICHUH
JIMYHBIX, OOIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIEHAIIMOHATILHBIX MTPOOIIEM;
® METalpeIMETHBIX:

YMEHHE CaMOCTOSTEIbHO OIpenesaTh LEeNU JESTENIbHOCTH M COCTaBIATh IUIAHBI JIEATEIbHOCTH;
CaMOCTOSITEJIBHO OCYIIECTBIIATH, KOHTPOJUPOBATH U KOPPEKTUPOBATh IESITEIBHOCTD; MCIOJIb30BaTh BCE
BO3MOXKHBIE PECYpPCHI JJI JTOCTUKEHUS MOCTABJIEHHBIX LEJNed U pealn3allid IUIaHOB JEsTeIbHOCTH;
BbIOMPATh YCHEIIHbIE CTPATErHH B PA3IUYHBIX CUTYaLUsX;
yYMEHHE MPOJYKTHUBHO OOIIaThbCsi M B3aMMOJEHUCTBOBaTH B IPOLIECCE COBMECTHOW JAESITEIbHOCTH,
YYUTHIBATh TMO3ULUHU JAPYTMX YYaCTHUKOB JAEATEIbHOCTH, I(PPEKTHUBHO pa3peliaTh KOH(QJIUKTBI,
BJIQJICHHE  HaBbIKAMU  [O3HABATEJNbHOM,  Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHOH NesSTelbHOCTH,
HaBbIKaMH pa3pCIiicHUuA l'[pO6J'IeM; CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY IOWCKY METOJ0B PCHICHUA
MPAKTUYCCKUX 3ajJiad, IPUMCHCHUIO Pa3JIMYHbIX METOAO0OB ITO3HAHUA,
TOTOBHOCTb U CHOCOOHOCTH K CaMOCTOSATENbHOM HH(POPMAIIMOHHO-TIO3HABATENIBHON J1eATeNTbHOCTH,
BKJIIOYasi yMEHHE OPHUEHTHPOBATHCS B Pa3IMUHBIX MCTOUYHUKAX MH(GOpPMAIMU, KPUTHUECKHU OLEHUBATh U
MHTEPIPETUPOBATH HHPOPMALIUIO, MTOITYYAEMYIO U3 PA3TUYHBIX HCTOUHUKOB;
YMEHHE HUCII0JIb30BaTh CPEeICTBA HH(POPMAILIMOHHBIX U KOMMYHUKAIIMOHHBIX TexHosoru# (nainee — UKT) B

pEIIeHHH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHU3aIl[MOHHBIX 3a/1ad C COOJIIOJCHHEM TpeOOBaHUI
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PrOHOMHUKH, TEXHHMKH O€30MaCHOCTH, I'MI'MEHBI, PecypcocOepeKeHMsl, IPaBOBBIX U 3TUYECKUX HOPM,
HOPM UH(POPMAITMOHHON 0€30MaCHOCTH;

BJIQ/ICHUE SA3BIKOBBIMU CPEICTBAMH — YMEHHUE SICHO, JIOTHYHO M TOYHO M3JaraTb CBOK TOUYKY 3pEHUS,
UCII0JIb30BaTh aIcKBAaTHBIE SI3bIKOBBIE CPENICTBA;

BIIQJICHUEC HAaBBIKAMHU I[IO3HABATEIBHON pediekcud Kak OCO3HAaHWs COBEpIIACMBIX JCUCTBUU U
MBICIIUTENIBHBIX MPOLECCOB, UX PE3YJbTaTOB U OCHOBAHUM, IPAHULl CBOErO 3HAHMs U HE3HAHUSA, HOBBIX
[I03HABATEJIbHBIX 33]1a4 U CPEJICTB UX JOCTUKECHUS;

IIPEIMETHBIX:

YMEHHME OIEPUPOBATH NOHATHAMM: ONPEIECICHHE, AKCMOMA, TEOPEMA, CIIEICTBUE, CBOMCTBO, IIPHU3HAK,
JI0Ka3aTelbCTBO,  PABHOCHIBHBIE  (DOPMYIHMPOBKHM;  yMEHHE  (OpPMYIHUpOBaTh  OOpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEP)KIACHUE, IPUBOAUTH IPUMEPbl M KOHTPIPUMEPBHI, HCIOIb30BaTh METOJ
MaTEMaTHYECKON MHAYKLHU; IPOBOJAUTH JI0KA3aTEIbHBIE PACCYKIEHUS IIPU PEIICHUHU 33]1a4, OLICHUBATh
JIOTUYECKYIO NTPaBUIIBHOCTD PACCYKIACHUM;

YMEHHE OIEPUPOBATH MOHITUSIMH: MHOXKECTBO, IOJMHOXKECTBO, ONEPALMU HaJ MHOKECTBAMHU; YMEHHUE
HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmnapar il ONMCAHUSA PEAIBHBIX MPOLIECCOB W SBICHUN H
[IPU pEIICHUH 3aj1a4, B TOM YHCJIE U3 IPYTUX YUEeOHBIX IPEAMETOB;

YMEHHUE OIEepUPOBaTh MOHATUSMU: Ipad, CBSI3HBINA Ipad, AepeBo, LMK, rpad Ha IUIOCKOCTH; YMEHHE
3a]1aBaTh U OMUCHIBATH rpadbl Pa3InIHBIME CIIOCOOAMU; HCITONIBF30BaTh Ipadbl IPU PELICHUH 33/1a4;
yMEeHHE CBOOOJHO ONEpUPOBATh IOHATUSMU: COYETAHUE, IEPECTAHOBKA, YHUCIIO COYETAHUM, YUCIIO
nepectaHoBoK; OmHOM HplOTOHa; ymMeHHE NPUMEHATh KOMOMHATOpPHbIE (DAKThl U PACCYKICHUS JUIS
peleHns 3a1ay;

YMEHUE OIIEpUPOBaTh MOHATUAMM: HATypaJbHOE 4YHUCIO, LEJI0€ YHUCIO, OCTaTOK II0 MOZYJIIO,
palMOHAJIbHOE YHUCIIO, MPPALMOHAIBHOE YHCIO, MHO)KECTBA HATYpPaJbHBIX, LENbIX, PAalUOHAJIbHBIX,
JEeWCTBUTENBHBIX YHCENT, yMEHHE UCIIOIb30BATh MPU3HAKHU JACTUMOCTH, HAUMEHBIINN OOIIMIA JIEIUTENb U
HauMeHblIee ollee KpaTHoe, aaropuT™ EBKiIMza mpu pemeHuM 3ajad; 3HAKOMCTBO C pa3iMYHBIMHU
MTO3ULIMOHHBIMU CUCTEMAaMU CUUCIICHUS;

yMEHHE CBOOOJHO ONEpPHpPOBATh IMOHATUSAMHU: CTENEHb C IIEJbIM II0Ka3aTelleM, KOPeHb HaTypallbHOW
CTENEHH, CTEIEHb C pAlUOHAJIBHBIM I[10KA3aTEJIeM, CTENEHb C JEUCTBUTEIbHBIM (BEIIECTBEHHBIM)
nokasaresem, Jorapudm yucia, CHHyC, KOCUHYC U TAHT€HC IPOU3BOJILHOTO YHCIIA;

YMEHHE OIEepUpPOBaTh MOHATUSIMH: TOXAECTBO, TOXKIECTBEHHOE IpeoO0pa3oBaHHE, YpaBHEHHE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUN M HEPABEHCTB, PABHOCUJIIBHOCTH ypaBHEHUI, HEPABEHCTB U CHUCTEM,
paloHaIbHbIE, UppalOHaIIbHBIE, MOKa3aTelbHbIE, CTEIICHHBIE, norapudmuueckue,
TPUTOHOMETPUUECKHE YPABHEHUS, HEPABEHCTBA U CHCTEMbI; YMEHHUE pEIIaTh YpPaBHEHMsI, HEPABEHCTBA U
CHCTEMBI C MOMOLIBIO PA3JIMYHbIX PUEMOB; PElIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMETPOM;
IIPUMEHSTh ypaBHEHHS, HEPABEHCTBA, UX CUCTEMBI JUIS PELICHUS MAaTeMaTHYECKMX 3aJad W 3a1ad U3
pa3IMyYHbIX 00JacTel HayKH U peasibHOM KU3HU;

yMEHHE CBOOOJHO OINEpUpPOBaTh MOHATHAMH: rpaduk (yHKUMH, oOpaTHas (QYHKIMS, KOMIIO3HIIUS
byHkuni, nuHeiHas QyHKIUS, KBaapaTU4yHas (QYHKIUS, CTENEHHas (QYHKIUS C IeJIbIM IOKa3aTeseM,
TPUTOHOMETpHUYECKHEe (YHKIWUH, OOpaTHbIE TPUTOHOMETPHUUYECKHWEe (YHKIMM, TIIOKa3aTelbHas |
norapupmuyueckas yHKIUHU; YMEHUE CTPOUTH TpapuKu PyHKIIHIHA,

BBITNIOJHATH TPeo0pa3oBaHus rpauKoB GYHKLNH;

YMEHHE HCI0JIb30BaTh IpaUKH PYHKIMN U1 U3YUYEHHUS IPOLIECCOB U 3aBUCHMOCTEN IpH pelIeHUH 3aa4
U3 JIPYruxX y4eOHBIX NMPEeIMETOB U U3 peajbHOM JKM3HM; BbIpaXaTb (HOpMyJamMH 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU;

yMEHHE CBOOOJHO ONEpPHpPOBAaTh MOHATUSAMHU: YETHOCTh (YHKLIUHU, TNEPUOAUYHOCTh (YHKIINH,
OTrPaHUYEHHOCTh (PYHKIIMHU, MOHOTOHHOCTh (PYHKIIMU, SKCTpEMYM (PYHKIIMH, HauOoJIbIIee 1 HauMEHbIlIee
3Ha4YeHusl QYHKIHUU Ha IPOMEKYTKE; YMEHUE MPOBOAUTH UCCIel0BaHUE (YHKIINH;

YMEHHUE MCIIOJIb30BaTh CBOMCTBA U rpaduKu (GYHKUMH JJIs pelIeHusl YpaBHEHUH, HEPABEHCTB U 3a/1a4 ¢
rmapamMeTpamMu; N300pakaTh Ha KOOPJWHATHON TUIOCKOCTH MHOYKECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB
U UX CUCTEM;

yMEHHE CBOOOJHO OIEpUpPOBaTh MOHATHSIMH: IMOCIEA0BATEIbHOCTh, apudMeTnyeckas IMporpeccus,
reoMeTpruecKas mporpeccusi, 0eCKOHEYHO yOBIBarOIasi TeOMETpHUEcKasi MPOrpeccus; yMEHUE 3a/1aBaTh
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MIOCJIEI0BATEIBHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (OPMYIT;

yYMEHHE OIEepHUPOBATh MOHATHAMHU: HENPEPHIBHOCTh (YHKIIMH, aCHMITOTHI rpaduka QyHKIIUH, IepBas U
BTOpasi NpOU3BOIHAs (PYHKINHU, TEOMETPUYECKHA U (PU3MUECKUI CMBICT MPOU3BOAHOM, MEpPBOOOpa3Hasi,
OIPEAETCHHBI HMHTETpa; yMEHHE HAaXOAWTh AaCHUMITOTH Tpaduka (yHKINH; yYMEHHE BBIYHUCIATH
MPOU3BOJIHBIE CYMMBI, IPOU3BEICHUS, YaCTHOIO W KOMIO3MLIMHU (YHKIHMHA, HAXOAUTh YpaBHEHHE
KacaTellbHOU K rpaduky QpyHKINH;

YMEHHE HCIIOIb30BaTh MPOM3BOIHYIO Il HWCCIEAOBAHMS (DYHKIUH, Ui HAaXOXICHHUS HAWIYUIIEro
peuieHuss B NPUKIAJHBIX, B TOM YHCIIE COLMAIBHO-?KOHOMHYECKMX M (HU3MUECKHX 33Jadax, Jyis
OIIpeJIeJIEHUs] CKOPOCTH M YCKOPEHHUS; HAXOAUTh IUIOMAAX U 00BEeMBbl (UTyp C IOMOIIbIO MHTErpaa;
IPUBOIUTH IPUMEPHI MATEMaTHYECKOTO MOJEIMPOBAHUS C IIOMOIIBIO TU(PepeHINATBHBIX YPaBHEHUH;
YMEHHUE ONEPHUPOBATH MOHATUSMH: KOMILJICKCHOE YHCIIO, COMPSKEHHbIE KOMIUIEKCHBIE YHCIa, MOAYIb U
apryMeHT KOMIUICKCHOTO 4YHCia, ¢opMa 3amicH  KOMIUIEKCHBIX — 4Hcenl  (TeoMeTpHyeckas,
TPUTOHOMETpPHUECKasT H ajredpanueckas); YMETh IPOU3BOAMTH apu(MeTHUecKue JAEHCTBHS C
KOMITIEKCHBIMH YHCIaMH; IPUBOUTH IPUMEPHI HCIIOIb30BAHHUS KOMIUIEKCHBIX YHCEI;

yMeHHE CBOOOJIHO OIEpHUpOBaTh IOHATHAMHU: CpeAHEe aphUMeTHYeCKoe, MeauaHa, HauOoJbIIee |
HaMMeEHbIIee 3HAUCHHS, pa3Max, JUCIIEPCHsl, CTAHAaPTHOE OTKIOHEHHE JJISl ONMMCAHMS YHCIOBBIX JaHHBIX;
YMEHHE UCCIIEI0BATh CTATUCTUYECKHE JAaHHBIC, B TOM YHCJIE C IPUMEHEHHEM rpa)udecKuX METOIOB H
ANIEKTPOHHBIX CPEJCTB; I'paMuecKH HCCIENIOBATH COBMECTHBIC HAONIOJCHUS C TIOMOIIBIO JHarpamMM
paccenBaHus U JINHEWHON PETPECCUN;

YMEHHE HaXOJHUTh BEPOSATHOCTH COOBITHH C HMCIOJb30BAaHHEM TpaUUECKUX METOJOB; MPUMEHATH IS
pemeHust 3ama4 (GOPMyIIBI CIOKEHUS M YMHOXCHHS BEPOSTHOCTEH, (OPMYITy TOIHOH BEpPOSITHOCTH,
dopmyny beprysmu, koMOMHATOPHBIE (DaKTHI U (OPMYJIBI; OLICHUBATH BEPOSITHOCTH PEATBHBIX COOBITHIA;
YMEHHE  ONEepUPOBATh  NOHATHSAMH:  CllydyaiiHas  BeJWYHMHA,  paclpeleieHue  BEpOSTHOCTEH,
MaTeMaTU4ecKoe OXHJaHWE, TUCIEPCHs W CTAHIAPTHOE OTKJIOHEHHE CIyYalHOW BEIMYUHBI, ()yHKIUH
pacripenieieHust ¥ IMJIOTHOCTH PaBHOMEPHOTO, MOKA3aTeIbHOTO M HOPMAJILHOTO PacIpeesieH i, yMEeHne
UCIIOJIB30BATh CBOMCTBA M3YYEHHBIX PACIPECNICHUN IS pelleHHs 3a]ad; 3HAKOMCTBO C TOHSATHUSMHU:
3aKOH OOJIBIIUX YMCEI, METOABI BEIOOPOUHBIX MCCIIEOBAHMIA, YMEHHE TIPUBOIUTH IPUMEPHI TIPOSIBICHUS
3aKOHAa OOJIBIINX YHCEN B IIPUPOAHBIX U 06HICCTBCHHLIX SIBJICHUSIX

YMEHHE CBOOOJHO ONEPHPOBATH MOHATHAMHU: TOUYKA, MPsSMasi, TNIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIyd,
IUIOCKUIl  yroi, JBYTpaHHBIA yroj, TpPEXIPaHHBIA yroj, TIepeceKaloluecs, MapauielbHble U
CKPEUIMBAIOIINECS TPSIMbIC, MapaJUIeTbHOCTh W TEPIEHIUKYISIPHOCTh TPSMBIX W TUIOCKOCTEH, YTOI
MEXy IPSAMBIMHU, YTOJI MEXY MPSIMOI U IIIOCKOCTBIO, YTOJI MEX]y IIIOCKOCTSMU; YMEHHE UCIOIb30BaTh
IpH PEUICHWW 3a/Jad W3yYeHHbIe (AaKTBl M TEOpPEMbl IUIAHUMETPUH; YMEHHE OIICHHWBAaTh pa3Mephl
O00BEKTOB B OKpY’KaroIlleM MHpE;

YMEHHUE OTIEpUPOBATh OHSATHIMH: MHOTOTPAaHHUK, CEY€HNE MHOTOTPpaHHHUKA, IPAaBUIIBHBI MHOTOTPaHHUK,
npu3Ma, THpamuna, (Gurypa W TOBEPXHOCTh BpAIICHWs, HWIMHIP, KOHYC, miap, cdepa, pa3BepTKa
MOBEPXHOCTH, CEUYEHUs KOHyca W LMJIMHJIpA, MapajuleJbHbIE OCH WJIM OCHOBAaHHMIO, CEYEHHe liapa,
TUTIOCKOCTh, Kacaromasicsi cdepbl, NWIMHIAPA, KOHYCa, yMEHHE CTPOMTh CEUeHHEe MHOTOTPAHHUKA,
n300pakaTh MHOTOI'PAaHHUKH, (PUTYPHI U MOBEPXHOCTH BPAIIEHUS, UX CEYECHHUS, B TOM YHCJIE C TTOMOIIbIO
AJIEKTPOHHBIX CPEJICTB;

YMEHHUE MPUMEHATh CBOMCTBA r€OMETPUYECKUX (PUTYp, CAMOCTOATEIBHO (OPMYJIHNPOBATH ONpeAETIeHUs
U3ydaeMbIX (QHUTyp, BBIIBUTATh THIIOTE3Bl O CBOMCTBaX M TPU3HAKAX TE€OMETPUYECKHX QUryp,
00OCHOBBIBaTh HJIM ONPOBEPraTh HX; YMEHHME IPOBOAUTH KiaccH(UKaLUo (UTyp MO pPa3IuYHbIM
MPHU3HAKAM, BBITOIHATh HEOOXOANMBIC JTOTIOTHUTEIBHBIC TOCTPOCHHS,

yMEHHE CBOOOJHO ONEpUpPOBaTh MOHATHSAMHU: IUIOMIAAL (UTYphl, 00beM (GUIyphl, BEIHMYMHA YA,
paccTossHAE OT TOYKH JO TUIOCKOCTH, PACCTOSHUE MEXAY MPSIMBIMH, PACCTOSHHE MEXIY TUIOCKOCTSIMH,
wiomaab chepsl, IMIOHIAAs TOBEPXHOCTH MNHUPAMUIBI, NPU3MBI, KOHycCa, IWIMHApA, 00BEM Kyoa,
MPSIMOYTOJIFHOTO TapayijieNienuiea, MIPaMHIbI, TPU3MBI, IIHIMHIPA, KOHYca, Iapa; YMEHHE HAaXOIHUTh
OTHOIIIEHHE 00BEMOB MOI00HBIX PUTYP;

yMEHHE CBOOOJHO ONEpUPOBAaTh MOHATHUSAMH: JBI)KEHUE, NapaljieNbHbI TEepeHOoC, CUMMETPHs Ha
IUIOCKOCTH M B TPOCTPAHCTBE, IOBOPOT, NpeoOpa3oBaHHe MNOA00MsS, MOJOO0HBIE (DUTYpHI; yMEHHE
pacrio3HaBaTh paBHbBIC U MMOJ0OHBIE (GUTYPHI, B TOM YHCJIE B TIPUPOJIE, HCKYCCTBE, apXUTEKTYpE; YMEHUE
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UCIOJIb30BaTh TE€OMETPUUECKUE OTHOILIEHUS, HAaXOAWUTh TE€OMETPHUYECKHE BEIWYMHBI (AJIMHA, YTOJ,
I0MIa/1b, 00BEM) MPH PEIICHUH 33]1a4 U3 IPYTHX YYEOHBIX MPEAMETOB U U3 peaTbHOU KHU3HU;

yMEHHE CBOOOJHO ONEepUpPOBATh MOHATUAMU: MPSIMOYTOJIbHAS CUCTEMa KOOPJIUHAT, BEKTOP, KOOPIMHATHI
TOYKH, KOOPJAMHATHI BEKTOpPA, CyMMa BEKTOPOB, ITPOU3BEJICHNE BEKTOpPA HA YUCIO, PA3JI0KEHHE BEKTOpa
no 0a3ucy, CKaJlsIpHOE MPOM3BEICHHE, BEKTOPHOE IPOU3BEACHUE, YrOJ MEXAYy BEKTOpaMHU; YMEHUE
WCII0JIb30BaTh BEKTOPHBIA M KOOPJIAMHATHBIN METO/ JJIsl PEUICHUsI TEOMETPUUECKUX 3314 U 3a/1ay JPYrux
y4eOHBIX MPEIMETOB; ONEPUPOBATh MOHATHUSAMHU: MaTpuia 2 X 2 u 3 X 3, omnpeaenuTesb MaTpPUIbL,
F€OMETPUUYECKUM CMBICI ONPECITUTEIIS;

yYMEHHUE MOJICJTUPOBATh PEAIbHbIE CUTYallUH Ha SI3bIKE MATEMAaTHKU; COCTABIISITh BHIPAXKCHUS, YpaBHEHUS,
HEPABEHCTBA U UX CHCTEMBI 10 YCIOBHUIO 33/1a4M, UCCIEA0BAaTh IOCTPOCHHBIE MOJENIH C HCIOJIb30BAHUEM
anmaparta anreOpbl, HHTEPIPETUPOBATH IMOJIYYCHHBIH Pe3yabTaT; CTPOUTh MATEMATHUYECKHUE MOJIEIH C
[IOMOILBK0 T€OMETPUUYECKUX MOHATHI M BEIMYMH, PEIIATh CBS3AHHBIE C HUMH IPAKTUYECKUE 3aa4H;
COCTABJISITh BEPOSITHOCTHYIO MOJIEJIb U HHTEPIIPETUPOBATH MOTYUEHHBIN PE3yNbTaT; PellaTh MPUKIIATHbIC
3alayd  CpeICTBAMM MATE€MATHMYECKOrO0 aHajiu3a, B TOM YHUCIE COLMAIbHO-3KOHOMHYECKOIO U
(U3HUYECKOTO XapaKTepa;

yYMEHHE BBIOMpATh MOAXOASIINNA METOJ IS pEelleHUs 3aJaud; MOHMMaHWE 3HAYMMOCTH MAaTeMaTUKU B
M3y4YEHUU TPUPOJIHBIX U OOIIECTBEHHBIX IPOILIECCOB U SIBICHUI; YMEHHE pPaclO3HABATh IMPOSBICHHE
3aKOHOB MaT€MaTUKH B HCKYCCTBE, YMEHHE IPUBOJUTH NPUMEPHl MATEMAaTUUYECKUX OTKPBITUN
POCCUICKON U MUPOBOW MAaTEMAaTUYECKON HAYKH.

HporpaMMa AUCHUIITIMHBI OPUCHTUPOBAHA HA JOCTHUIKCHUC CIICAYOIINUX neJiei:

(dopMupOBaHUE LEHTPAIBHBIX MAaTEMaTHYECKHX MOHATHH (YUCIIO, BEIMYMHA, TeOMETpHUecKas (urypa,
HepeMeHHass, BEPOSTHOCTh, (YHKIUA), OOECIeUYMBAIOMINX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTD
MaTeMaTHYeCKOro o0pa3oBaHUs 00yUarOIINXCs;

MNOABCACHUC YyUalIUXCSA Ha OOCTYIIHOM /I HHUX YPOBHC K OCO3HAHHIO B3aMMOCBA3HW MATCMATHKU U
OKPY’KaIOIIEero MUpa, TOHNMaHUE MaTEMAaTUKHU KaK 4acTH O0IIeH KyIbTyphl YEIOBEYECTBA,;

pa3BUTHE MHTEIUICKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH Yy4alluxcs, MO3HABAaTEIbHOW AKTUBHOCTH,
UCCIIEJ0BATEIbCKUX YMEHUH, KpUTHYHOCTH MBIIUICHUS, MHTEpEeca K U3yYCHUI0 MaTeMaTHKH;

(bOpMI/IpOBaHI/Ie (I)YHKHHOHaHLHOﬁ MaTeMaTU4eCKOMU I'PaMOTHOCTH: YMCHHA paciio3HaBaThb
MAaTEMAaTUUYCCKHUE AaCIICKThI B PCAJIBbHBIX JXHU3HCHHBIX CUTyalUsaX W IIPU H3YYCHHUH APYTHUX yqe6Hr,1x
npeaAMETOB, MMPOABICHUA 3aBHCHUMOCTEHN U 3aKOHOMepHOCTeI\/’I, (I)OpMyJ'II/IpOBaTB HX Ha A3BIKC MATCMAaTHKH
" CO3aaBaTb MAaTEMaTUYCCKHUEC MOJCIN, IPUMCHATH OCBOCHHEBIM MaTeMaTHYSCKHI arrmapar sl pelcHuA
MMPAKTUKO-OPUCHTHUPOBAHHBIX 3a/1a4, UHTCPIPECTUPOBATL U OLCHUBATD MOJYUCHHBIC PE3YJIbLTATHI.

[Tpu u3yuenuu npeamera «MaTemMaTHKa» Kak TPOGUIHHON TUCIUTUIMHBI PEIIAIOTCS 3a1a4M:
CUcreMarul3anuda CBCI[GHI/Iﬁ 0 YHCjIax; HU3Yy4YCHHUC HOBBIX BHIOB YHCIOBBIX BBIpa)KeHI/II\/'I 158 q)OpMy.]'[;
COBCPHICHCTBOBAHUC TIPAKTHYCCKHUX HABBIKOB U BBIYHUCIATEILHOMN KYJbTYPBI, paClIMpCHUC U
COBEpIICHCTBOBAaHUE alreOpanyeckoro ammapaTta, CGOPMHUPOBAHHOTO B OCHOBHOW IIKONE, U €ro
MPUMCEHCHUC K PCIICHUIO MAaTEMATUYCCKHUX U HEMATCMATHUYCCKUX 3aaa4,

paciidpeHre W cucTeMaTH3alus OOIMX CBedeHUN o (YHKUIMAX, MOMOJIHEHHE Kjlacca H3ydaeMbIX
GYHKIUH, WUTIOCTpalysg MIUPOThl NpUMEHEHUs (YHKUUN JUIsi ONUCAHUS W H3YYEHMs] peajbHBIX
3aBHCHUMOCTEH;

Pa3BUTHE MPEACTABIECHUA O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B OKPYXKAKOUIEM MHpE,
COBCPUICHCTBOBAHUC HHTCIUICKTYAJIBHBIX W PCEUYCBBIX YMeHI/Iﬁ MyTeEM 06OI‘aHIGHI/I5[ MATEMATHUYCCKOT O
sA3bIKa, Pa3BUTUA JTIOTUYCCKOI'O MBIIIJIICHUSA,

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

YMETb:

B pesynbrare nzyuenus yueOHoro npenMera «MaTemaTtukay 00y4YaroUIuiics T0JKeH
VMmeTs:
BBITIOJTHATH apu(PMETHUECKUE NEHCTBUS HAJ YMCIAMH, COUeTas YCTHbIC M MUCHhMEHHBIE TTPUEMBI, HAXOIUTh
MPUOIDKEHHBIE 3HAYCHHUS BEJIMYMH M TOTPEITHOCTH BBIYUCICHHH (aOCOMIOTHAsT W OTHOCHUTENIbHAs);

7



CPaBHUBATh YKCIIOBBIE BHIPAKECHNUS;

HaxOAUTh 3HAYEHHUs KOpHs, CTENeHHu, Jorapupma, TPUTOHOMETPUUECKUX BBIPAXKEHUH HAa OCHOBE
OIIpeIeJICHUS], UCIIOJIB3YS MTPU HEOOXOIMMOCTH MHCTPYMEHTAJIbHBIE CPEACTBA;

M0JIb30BaThCs MPUOIMHKEHHOW OLIEHKOM MPH MPAKTUYECKUX pacueTax;

BBINOJIHATE NPEOOpa30BaHUs BBIPAKEHHUM, NMpPUMEHsAs (OPMYJbl, CBA3aHHBIE CO CBOICTBaMHU CTEIEHEH,
norapumMoB, TPUTOHOMETPUIECKUX (PYHKITHIA;

MCTOJIb30BaTh MPUOOPETEHHBIC 3HAHUA U YMEHHS B MPAKTHYECKOW JEATEIHHOCTH U TOBCEAHEBHOM KU3HU:
UL TIPAKTHYECKUX pacueToB Mo (opmynam, BKIOYas (QOPMYIbI, COAEp)KAIMe CTENEHH, paauKalbl,
JorapumMbl U TPUTOHOMETpUYECKHE (PYHKLINHU, UCIIOIb3Yys MPU HEOOXOAUMOCTH CIIPaBOYHbIE MaTepUalbl U
MPOCTEUIIINE BEIYUCIUTENBHBIE YCTPOUCTBA;

BBIUUCIIATh 3HaueHHE (DYHKIMM MO 33JaHHOMY 3HAUYEHHUIO apryMeHTa IpPHU Pas3iIHUYHBIX CIIOCO0ax 3alaHus
byHKINH,

OIpEIeNIATh OCHOBHBIE CBOMCTBA YNCIIOBBIX (PYHKIUH, MITIOCTPUPOBATh UX Ha rpadukax;

CTPOUTH TPaPUKH N3YUYEeHHBIX (DYHKIIHIA, WIUTFOCTPHPOBATH 1O TPaUKy CBOWCTBA 3JIEMEHTAPHBIX (PYHKIIHIA,
MCIOJIb30BATh MOHATHE (DYHKIIMU JJIs1 ONMCAHUS M aHAJIN3a 3aBUCUMOCTEH BEIINYHH;

HCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS M YMEHHUS B IPAKTUYECKOM IEATEIbHOCTH U

MOBCETHEBHOM JKU3HU: JUTSI OTIMCAHUS C TOMOIIBI0 (YHKIMN Pa3TUYHBIX 3aBUCUMOCTEH, IPEICTABICHUS HX
rpaduyecku, HHTEpIpeTaluu rpaduKoB;

HaXOJUTh [IPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIIHIA;

MCTIOJIB30BATh MPOU3BOAHYIO JUISI U3yUEHHs CBOMCTB (PYHKIIMH U TIOCTPOCHUS TPaUKOB;

IPUMEHATh MPOU3BOJHYIO Ul MPOBEIEHHsS MPUOJIMKEHHBIX BBIYMCICHUH, pelaTh 3a/laud IPUKIIaJHOTO
XapakTepa Ha HaXO0X/1€HUEe HauOOoJIbLIEr0 U HAMMEHbIIET0 3HAYCHHUS;

BBIYMCIIATH B IPOCTEHUIINX CIydasX IOl U 00BEMBI C UCIIOIb30BAHUEM OIPEICIIEHHOIO

MHTETpaa;

UCI0JIb30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHHUS B IPAKTUUECKOMN JI€ATEIbHOCTU U MTOBCEIHEBHOM JKU3HU
IUIS:  peIIeHWs] TPUKIATHBIX 3a7ad, B TOM 4YHUCIE COLMAIBHO-DKOHOMUYECKHX U (U3NYECKHUX, Ha
HauOoJIbIINE U HAUMEHbBILINE 3HAaYECHHU s, HA HaX0XKICHHE CKOPOCTU M YCKOPEHHUS;

pelmars  palioHalbHbIE, IIOKa3aTeJIbHbIE, JIOrapu(PMHUUECKUe, TPUTOHOMETPUUYECKUE YpaBHEHUS,
CBOJALIMUECS K JIUHEHHBIM U KBaJIpaTHBIM, a TAK)KE aHAJIOTUYHBIC HEPABEHCTBA U CUCTEMBI; HCIIOIb30BaTh
rpaduyecKuil METOJ] pelIeHNs] YpaBHEHUN U HEPABEHCTB;

n300paxaTb Ha KOOPAMHATHOM IIJIOCKOCTU pEIIeHUs YpaBHEHWM, HEPAaBEHCTB U CHCTEM C ABYMS
HEU3BECTHBIMU;

COCTABJISATh M pellaTh YpaBHEHUs U HEPABEHCTBA, CBA3BIBAIOIINE HEM3BECTHbIE BETMUNHBI B TEKCTOBBIX (B
TOM YHCJIe MPUKIJIAHBIX ) 3a/1a4aX;

HCIOJIb30BaTh NPUOOpPETEHHbIE 3HAHUS M YMEHMSI B IPAKTHUECKOH JEATENbHOCTH M MOBCEIHEBHOM
KHU3HM: JUIA TOCTPOCHMS M MCCIEIOBAHUS MPOCTEHIINX MaTeMaTHYeCKUX Mojesel, KoMOMHAaTOpuKa,
CTaTUCTUKA U TEOPHsI BEPOATHOCTEM;

pemarb MpocTedinne KOMOMHATOPHBIE 3aJadd METOJOM Iepebopa, a TaKkKe C HCIHOJIb30BaHHEM
U3BECTHBIX (hopMyI;

BBIUUCIIATH B MPOCTEHIINX CITydasiX BEPOSATHOCTH COOBITUI Ha OCHOBE MO/ICUYETA YMCIIa UCXOJIOB;
UCIOJIb30BaTh NPUOOpPETEHHbIE 3HAHWS W YMEHUS B TNPAKTUYECKOW AESITENbHOCTH U IOBCEAHEBHOMN
KHU3HU:

JUIsl aHaJIM3a peabHbIX YHCIIOBBIX JaHHBIX, IPEJCTABICHHBIX B BUJIE JUarpaMM, IrpaQuKoB;

aHajIM3a HH(GOPMAIMK CTATUCTHYECKOTO XapaKTepa;

pacrio3HaBaTh Ha YepTEeKax U MOEISAX MPOCTPAaHCTBEHHBIE (POPMBI;

COOTHOCHUTB TPEXMEPHBIE OOBEKTHI C UX ONMHCAHUSMU, U300paKEHUSIMU;

OIHCBIBATh B3aMHOE  PAacIOJIOKEHHUE IOpSMBIX M IUIOCKOCTEHl B IMPOCTPAHCTBE,
apryMEeHTHPOBATh CBOU CYXJI€HUS 00 3TOM PacIOI0KEHHUH;

aHaIM3HUPOBATh B MIPOCTENIINX Cllyyasix B3aUMHO€ pAacHoJIOKeHHE OOBEKTOB B
IIPOCTPAHCTBE;

I/I306pa)I(aTI) OCHOBHBEIC MHOFOFpaHHI/IKH nu prl"J'II)Ie TEJIa, BBIIIOJHATH LIepTe}KI/I 110 YCJ'IOBI/ISIM
3aa4;



CTPOUTH MPOCTEHIIINE CEUCHUs KyOa, IPU3MbI, TUPAMHU/IBL;

peuiaTh IIAHUMETPUYECKHUE U TIPOCTEHINNE CTEPEOMETPUIECKIE 38124 Ha HAXOXKICHUE TEOMETPUUECKUX
BEJIMYUH (JJTMH, yTIJIOB, IUIONIAIeH, 00bEMOB);

HCII0JIb30BATh IIPH PEIICHUH CTEPEOMETPHUYCCKHX 3a/1a4 IIAHUMETPUIECKHE (DAKThI U METOJIBI;
MIPOBOIMTH J0KA3aTCIIbHBIC PACCYKICHHUS B XOJIC PCIICHUS 337134,

MCII0JIb30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHHS B IPAKTHYECKOH JEATEIBHOCTH M IOBCEIHEBHOMN
KU3HU: JUISI UCCIICOBaHMS (MOJICIMPOBAHUS) HECIOXKHBIX MPAKTUYCCKHX CUTyallMd HAa OCHOBE
M3y4eHHBIX (OpMYIT U CBOKCTB puryp;

JUIS  BBIYHCIICHUS OOBEMOB M IUIOMIAJCH IMOBEPXHOCTEHW MPOCTPAHCTBEHHBIX TN TMPHU PEHICHUH
MPAKTUYECKHX 3aJ1a4, UCTIOJIb3YS MPU HEOOXOIMMOCTH CIIPABOYHHUKHN M BEIYHCIUTEIIBHBIC YCTPOMCTBA.

B pesynpraTe m3yueHus ydeOHOro mpenMera «MartemaTtuka» OOYyYaIOUIUICS JIOJKECH
3HATh/IIOHUMATbh:

3HAQ4YEHME MATEMATHYECKOW HAYKM Ul PEIIEHHUs 3a/1ad, BO3HUKAIOIUX B TEOPUU U IIPAKTHUKE;
LIUPOTY U B TO K€ BPEMs OTPaHUYEHHOCTh IPUMEHEHHS] MATEeMaTHYECKUX METOJOB K aHAIU3Y U
MCCJIETOBAaHUIO MPOIIECCOB U SIBJICHUI B MPUPOE U OOIIECTBE;

3HaYEHHUE MPAKTHKHU U BOMPOCOB, BOSHUKAIOIINX B CAMON MaTeMaTHKe 11 JOPMHUPOBAHUS U PA3BUTHS
MaTeMaTHYECKOU HAYKH;

HCTOPUIO Pa3BUTHUS MOHATHUS YKCIIA, CO3/1aHUsI MAaTEMaTUYECKOr0 aHaIM3a, BOSHUKHOBEHMSI U Pa3BUTHS
reOMETpPUH;

YHHMBEpCAJIbHBIN XapaKTep 3aKOHOB JIOTMKY MaTEMaTUUYECKUX PACCYKICHUN, UX IPUMEHUMOCTh

BO BCEX 00JIaCTAX YEIOBEUECKON JeATENbHOCTH;

BEPOATHOCTHBIN XapaKTep pa3IuYHbIX [IPOLIECCOB OKPYKAIOLIET0 MUpa.

B PE3YIbTAaTC U3YUYCHU IIPEAMETA 06yqafomnec;1 JOJIXKHBI OCBOUTBH KOJAbI TNYHOCTHBIX
PE3YIbTATOB AJIA p€ajin3dalluu IMporpaMmMbl BOCIIUTAHUS:

JIP 1 |Oco3Harommii ce0st rpaxJaHUHOM U 3alITUTHUKOM BEJTMKON CTPaHbI

JIP 4 [[TposiBisitoniuii 1 AEMOHCTPUPYIOIIHNK YBaKEHHUE K JIFOJISIM TPYIa, OCO3HAOIIIHMA
[IEHHOCTh cOOCTBEHHOTO Tpyaa. CTpeMsiiuiics K GOpMUPOBAHHUIO B CETEBOM
cpelie TMIHOCTHOTO U MPO(HEeCCHOHATFHOTO KOHCTPYKTUBHOTO «IIU(POBOTO ClIEAa

JIP 5 |[leMOHCTpUPYIOIINI IPUBEPKEHHOCTD K POAHON KYJIbTYpEe, HCTOPUYECKON MTaMsTH Ha
OCHOBe JII00BU K PostuHe, poJHOMY Hapoay, Majlol poJuHe, TPUHSTHIO
TpaAULMOHHBIX LICHHOCTEN MHOTOHAIIMOHAJILHOIO Hapoaa Poccun

JIP 7 |Oco3Haromuii MpUOPUTETHYIO [IEHHOCTh JIMYHOCTH YEJIOBEKA; YBAKAIOIIUMA
COOCTBEHHYIO U UyXKYIO YHUKAIILHOCTD B Pa3IMUHBIX CUTYAIIHsIX, BO Bcex (hopmax
1 BUJaX OCATCIIbHOCTU

JIP 10 BaboTsiuiics o 3aIiTe OKpYysKarolei cpeibl, COOCTBEHHOM U UyK0il 0€30MacHOCTH, B
TOM yucie HudpoBoi

3. CTPYKTYPA U COAEP KAHUE ITPEJMETA
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O0bem npeamera 1 BUABI y4eOHOH padoThI

Oo6bem, yac

Buna yueoHoii padoTbl (ounas popma)

O0bem 00pa3oBaTeIbHOM MPOrpaMMbl Y4eOHOTO 340
npeamMera
O0bem padoThI 00yYAKOIIMXCS BO 204

B3aNMMOJEHCTBUH C npemnoaaBaTejiemM

B TOM YHCJIC:

JICKIIUH, YPOKU 190
MIPaKTUYECKHE 3aHATUS 100
caMoCTOsATeNIbHAasI paboTa 40
KOHCYJIbTAITU! 2
IIpomexyTOUHAN aTTECTAIUS IK3aAMeH 8
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TeMaTuuyecKHil IVIAH U CO/IeP:KaHUe TIPeaMeTa

O0BeM 4acoB 0YHOM

HaumeHnoBanue Conep:kanue yueOHOro MaTepuasia, JadopaTopHble U NpaKTH4ecKue padoThl,
pa3aesioB U TeM caMocTosiTeIbHAsA padoTa o0yuyaommxcsi, Kypcopasi padora (IIpoeKT) (bopme1
1 2 3
Moayasb 1. Uncna u BoIYUCTIEHHS 36
Tema 1.1. Coaep:xanue y4eOHOro MaTepuaia 8
MHo:kecTBa MHOXECTBO, Orepaluu HajJ MHOXecTBaMu. Jlnarpammel Diinepa-Benna. PannonansHbie yucia
PALHOHAJIBHBIX U OOBIKHOBEHHBIE U JI€CATHYHBIE ApOOHM, IMPOLEHTHI, OECKOHEYHbIE IEPUOAUYECKHE podu
JNeCTBUTENBLHBIX  |[ApudMeTndyeckue omnepalud C palMOHAJIbHBIMU UYHUCIAMH, NpeoOpa3oBaHUS UUCIIOBBIX
YHCeJl. BeIpaskeHUil. [IpuMenenne npoOeii u MpoLeHTOB A pellieH s MPUKIAHbIX 3a7ad U3 Pa3IMyHbIX
PanuonanbHbie OoTpaciell 3HaHW W peanbHOM KU3HHU. JlelcTBUTENbHBIE 4yucna. PanuonaneHble U
YPABHEHHSA U UppalMoOHaJbHbIe Yucia. ApupMeTHYecKUe Onepanuu C JeHCTBUTENbHBIMU  YHUCIAMU
HepaBeHCTBa [TpuOn>kEHHbIE BBIUMCICHUS, [paBUia OKPYIJIEHUS, NpPHUKUAKA U OLEHKAa pe3yJbTaTaq
BbIuncieHNH. ToxxIecTBa U TOXJECTBEHHbIE MPeoOpa3oBaHusl. Y paBHEHHE, KOPEHb YPaBHEHUS.
HepaBeHcTBo, pelieHne HepaBeHcTBAa. Metoj uHTepBanoB. Perienue nenabix ¥ aApoOHO-
palOHAIbHBIX YPABHEHHUI U HEPABEHCTB.
IIpakTu4yeckue 3aHATHA 4
Pemenue 3agau: cBoiicTBa cTenenel U kopHel. [IpeoOpazoBanus anredGpanueckrux BoIpakeHUH.
Perienue 1enbIx U IpoOHO-pAIIMOHANIBHBIX YPaBHEHHUI U HEPaBEHCTB.
CamocrosiTeibHas padoTa 00y4aroIMXcs 2
PexoMeH a1y o opraHu3alyy caMoCTOATENbHON paboThl 00yUarOIUXCs PU U3YUEHUH
JTUCLIUIIIIVHBIL.
[TonroroBka pedepara Ha Temy: «/lelficTBuTenbHble uncnay. CamocTosTeNbHas NpopadoTKa
IPONJEHHOIO MaTepuaia.
Tema 1.2. Copepxanue yueOHOro MaTepuasa 6

DyHKIUH U TPpaPuKH.
Crenens ¢ nejabImM
1noKasareJjiemM

@yHKIMs, crnocoObl 3anaHus (yHKIuU. B3anMHO oOpatHbie (yHkuuu. ['paduk QyHKUIHU.
OO6nacTh ompeneneHUs M MHOXKECTBO 3HadeHMH ¢yHkimu. Hymu ¢ysnkuuu. IlpomexyTky
3HAKOIMOCTOSAHCTBA. YETHBIE 1 HeU€THBIE PyHKIMH. CTeNeHb C 1eNbIM oka3aTeneM. CTaHiapTHas
dopma 3amuicu JI€HCTBUTENBHOTO uMcia. lcnonb3oBaHuWe MOIXOASLIEH (GOpMBI  3amucy
NEHCTBUTENBHBIX YHCEN JJIs pelIeHHUs MPAaKTUYeCKUX 3aJad M NPEJCTaBICHUS JaHHBIX.
CrenenHast GyHKIUS C HATYpalIbHBIM U IIEJIbIM MokazareneM. EE€ cBoiicTBa u rpaduk.
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[IpakTHyeckue 3aHATHSA 4
[IpeoOpa3zoBaHue cTeneHel ¢ HeNbIM M0Ka3aTeleM.
Permenue 3a1a4 Ha uccienoBanue GyHKUUN 1o rpaduKy U Ha IOCTPOEHUE rPaPUKOB 110
W3BECTHBIM cBolicTBaM. OOpaTHbIC (YHKITUH.
OO6nacth onpeesieHus U 001acTh 3HaYeHUH 00paTtHO# ¢yHKIMU. [TlocTpoiika rpadrka oOpaTHOH
byHKIHN.
CamocrosiTesibHAsi padoTa 00y4al0IMUXCs 2
[TonroroBka pedepara Ha remy: «IIpeodpazoBanue rpadukoB GyHKIIUN». CaMOCTOSATETbHAS
npopaboTKa MPOIICHHOTO MaTepHaia.
Tema 1.3. Conep:xxanue yueOHOro MaTepuasa 6
Apudmernyeckuit  |ApudmMeTrnueckuil KOpeHb HaTypallbHOU cTeneHu. JleficTBus ¢ apudMeTHuecKuMu KOpHAMU N- oY
KOpPeHb N-0i cTeneHu. |cTeneHu. Pelienue uppaioHanbHbIX YpaBHEHUN U HepaBeHCTB. CBoicTBa U rpauK KOpHs N-0H
HppanuoHajibHble  ([CTEICHH.
YPABHEHHUS U [IpakTuyeckue 3aHATHSA 4
HEpPaBEeHCTBA 3ansTue Ha gocke S-Board mo Teme: «PerieHre uppannoHaIbHbIX YPAaBHEHUN U HEPABEHCTBY.
CamocTrosiTe/ibHasi pa6oTa 00y4aIOIIMXCS -
[TonroroBka pedepara Ha Temy: «VIcTOpUs BOSHUKHOBEHHS CTETICHEH». CaMOCTOsATEIbHAS
npopaboTKa MPOIIEHHOTO MaTepuaa.

Monayab 2. Tpuronomerpus. IlociaenoBareasnoctu. Ilporpeccun 36
Tema 2.1. Conep:xxanue yueOHOro MaTepuasa 12
DopMy.Jabl CuHyC, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC W apKTaHTeH(

TPUTOHOMETPHUH. YHCIIOBOTO apryMeHTa. TpUrOHOMETpUYecKasi OKPYKHOCTb, ONpeIelicHUe TPUTOHOMETPHUICCKHX

Tpuronomerpuyeckue |GyHKIMH yncioBoro aprymenra. OCHOBHble Tpuronomerpudeckue ¢popmyinsl. IIpeobpasoBanue

YpaBHEHHS TPUTOHOMETPUYECKUX BBIPAXKEHUN. PelieHne TpUroHOMETpUIECKUX YpaBHEHUHN
I[IpakTnyeckmne 3aHATHSA 8

3anuch NPOU3BOJIBHOIO YIJIa yepe3 00paTHbIe TPUTOHOMETPHYECKHE (QYHKIIHH.
3ansTue Ha 1ocke S-Board mo Teme: «I[IpeoOpa3oBaHus TPUTOHOMETPHUECKUX BBIPAKCHHI.
PernieHne TPUrOHOMETPUUECKUX YPAaBHEHUH.

CamocrosiTeibHas padoTa o0yyaommxcst
[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BhIpayKEHHH. Perienne TpuroHoMeTpu4eckux

ypaBHeHU CamocTosTenbHas MPOpadoTKa MaTepuaa.
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Tema 2.2,
IMocienoBarebHOCTH
U mporpeccun

Copaepxxanue yueOHOro MaTepuajia

[TocnenoBarenbHOCTH, CHOCOOBI 3aJJaHUs MOCJIEeI0BATEIbHOCTEH. MOHOTOHHBIE
[IOCIIEIOBATEIbHOCTH.  ApudMeTndeckass W TeoMeTpuyecKas IpOrpecCU. becKOHEeYHO
yObIBarolas reomerpuueckasi mporpeccusi. Cymma 6€CKOHEYHO yOBbIBAarOLIeH reoMeTpUYecKoi
nporpeccuu. GopMyiia CIOXKHBIX MPOLEHTOB. Vconb30BaHUE MPOrPECCUU ISl pelICHUS
pealIbHBIX 3a/]1a4 IIPUKJIAJHOTO XapaKTepa.

IIpakTHYeckne 3aHATHS 4
Pemienue 3agay no npoiACHHOMY MaTepuay.
CamocrosiTeibHAsA padoTa 00y4yarommxcst 4
Perenus peanbHbIX 3a/1a4 IPUKIATHOTO XapakTepa. CaMocTosATeNnbHas MpopadoTKa
IIPOMIEHHOI'0 MaTepuaa.
Monayasb 3. [IpsiMble U IJIOCKOCTH B NPOCTPAHCTBE 36
Tema 3.1. Conep:xxanue yueOHOro MaTepuasa 8
BBenenue B OCHOBHBIC TOHATHUSI CTEPEOMETPUH: TOYKA, MpsMasi, IJIOCKOCTh, MpPOCTpaHcTBO. IIpaBmia
cTepeoMeTpHIo n300pakeHHsl Ha PUCYHKax: M300paKeHMs IUIOCKOCTEH, MapajuleibHbIX NMPSMBIX (OTPE3KOB),
cepennHbl OoTpe3ka. [loHATHA: mepecekaronmecs IUIOCKOCTH, MNepeceKaroIuecs mpsMas U
IUIOCKOCTh. 3HAKOMCTBO ¢ MHOTOTpaHHUKAaMHU, U300pakeHne MHOTOTPAaHHUKOB Ha PUCYHKax, Ha
POEKIIMOHHBIX uepTekax. HauanbHble cBeieHNs 0 KyOe U mupaMujie, UX pa3BEPTKU U MOJIETH.
CeueHuss MHOrorpaHHukoB. IloHsTHE 00 aKCHMOMAaTH4YECKOM MOCTPOCHHM CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIICIICTBHS U3 HUX.
IIpakT4yeckue 3aHATHSA 4
3anstue Ha gocke S-Board Ha temy: «300paxkeHne MPOCTPAHCTBEHHBIX QUTYDPY.
CamocrosiTeibHas padoTa 00y4aroIMXxcs 2
W300pakeHne npocTpaHcTBEHHBIX puryp. CamocTrosrenbHas nmpopaboTka IpoiiIeHHOro
Marepuaa.
Tema 3.2. Conep:xxanue yueOHOro MaTepuasa 8

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

B3anMHOE pacronokeHHe IMPsSMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECs, IapalIeIbHbIE U
CKpemuBampmuecss npsmble. [lapaienbHOCTP NPSIMBIX W IUIOCKOCTEH B IPOCTPAHCTBE
MapajuleJbHbIe IPSMBIE B IIPOCTPAHCTBE; MAPAIIICIBHOCTh TPEX MPAMBIX; I1apalIeIbHOCTH
NpPSMOM M IIOCKOCTH. YTJbl C COHANPABICHHBIMA CTOPOHAMM; YIOJ MEXIYy NpPSIMBIMH B
npocrpaHcTBe.  [lapamienbHOCTH  IUIOCKOCTEH:  MapajulesIbHbIE  IUIOCKOCTH;  CBOWCTBA
napajuleNIbHBIX IIockocTel. [Ipocrelinie npocTpaHcTBEHHbIE (PUTYPBI HA MJIOCKOCTHU: TETPAdAP

Ky0, mapajuteNIenumne/; MOCTPOCHUE CEUCHU.
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I[IpakTn4yeckune 3aHATHSA
Pemenue 3a1a4 1o npoiIeHHOMY MaTepuaiy.

CamocrosiTeibHast padoTa 00y4arommXxcst
[ToaroroBka pedepata Ha Temy: «llapannensHoe npoekTupoBaHue». CaMOCTOATENIbHAS
IpopadOTKa MPOUJECHHOIO MaTepuaia.

Tema 3.3.
IHepneHaMKYJISIPHOCTH
NPSAIMBIX H
IUIOCKOCTEeH

Conep:xkanue yueOHOro Marepuajia

[lepneHqUKyYISIPHOCTD NPSAMONM M IUIOCKOCTHU: INEPIEHIUKYJSPHBIE NPAMBIE B IIPOCTPAHCTBE,
psiMbIE TapajuIebHbIE U NEPHEHAMKYISAPHbIE K IUIOCKOCTH, IMPHU3HAK INEPIECHIUKYJIIPHOCTH
IPSMOM M INIOCKOCTH, T€OpeEMa O IPSIMOM MEPHNEHIUKYIAPHOU IuIockocTu llepnenaukyinsap u
HAKJIOHHBIE: paCCTOSTHUE OT TOYKH J0 IJIOCKOCTH, PACCTOSIHAE OT MPSMOU J10 IIJIOCKOCTH.

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

CamocTrosiTe/ibHasi pa6oTa 00yUaIOIINXCS
BrrarciieHue paccTosSHUS OT TOUKH (TIPSMO#A ) 10 TIockocTH. CaMocTosTeIbHAsI TPOopadoTKa
POMICHHOTO MaTepuaa.

Mopnyab 4. MHOTOrpaHHUKH

36

Tema 4.1. Yrasl
MeK1y NPSIMBIMU U
IJIOCKOCTAMM

Conep:xanue y1eOHOro MaTepuasa

YTl B IPOCTPAHCTBE: YIOJl MEKAY IPSMOU U IIJIOCKOCTBIO; IBYIPAHHBIN YIOJl, JMHEHHBIN yroJl
NIBYITpaHHOIrO yria. llepneHauKysIsipHOCTh IIJIOCKOCTEN: MPHU3HAK IEPIEHIUKYISIPHOCTH JBYX
10cKocTel. Teopema 0 TpEX MepIEeHUKYIAPaAX.

IIpakTHyeckne 3aHATHA

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

Pewrenne 3a/1a4 Ha IPUMEHEHNE TEOPEMBI O TPEX MEPIEHIUKYIISIPaXx.

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

Tema 4.2.
MororpanHukH

Conep:xkaHue y4eOHOro MaTepuaJia

[loHsiTHE MHOTrOrpaHHMKA, OCHOBHBIE 3JEMEHTHl MHOTOIDAHHMKA, BBINYKJIBIE W HEBBITYKJIbIC
MHOI'OI'PAHHUKH; pa3BEPTKAa MHororpanHuka. IIpusma: n-yronpHas npusma. [lapamnenenunen
MPsIMOYTOJIBHBIN Napajuiesenunesn u ero ceoiictsa. [lupamuna: n -yronpHas nupamuaa; O0KoBas
Y TI0JIHasl TIOBEPXHOCTh NMUPaMU/IbI; PAaBUJIbHAS U yCEUEHHAs NMUpaMuAa. DJIEMEHTHI IPU3MBI 1
nupamMuapl. [IpaBUIpHBIE  MHOTOIDAaHHHMKHM: IIOHSATHE  IPABUJIBHOIO  MHOTOTPaHHHUKA.

[IpencraBieHue o MpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadp, AOAEKadAp U ukocasap. Cummerpus
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B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTENIBHO TOYKH, IPSMOM, IIOCKOCTH. DJIEMEHTBI CUMMETPUN
B IIUPAaMUJaX, NapauleIcNuIeaX, IPABUIBHBIX MHOTOTPAHHHUKAaX. BBIUMCIIEHHE DIIEMEHTOB
MHOTOTPAaHHHUKOB: pEOpa, auaroHasu, yriel. Ilmomans OOKOBOW MOBEPXHOCTH U IMOJHOU
MOBEPXHOCTH MPSMOU TPU3MBI, TUIOIIAAb OCHOBAaHUM, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSIMOI
npu3Msbl. [Inomans 60KoBOM MOBEPXHOCTH U MOBEPXHOCTH MTPABUIILHON MUPAMHUIBI, TEOpEMA O
UI0IAAX OOKOBOM MOBEPXHOCTH YCEUEHHOMN MUPAMUIBI.

IIpakTH4yeckue 3aHATHSA 2
Pemienue 3agay no npoiACHHOMY MaTepuay.

Tema 4.3. Conep:xanue y4eOHOro MaTepuasia 6

Ceuenusi, paccrosinust [IlocTpoeHue cedeHnli B MHOTOTPaHHUKE. BpIYKCIICHHE PACCTOSHUM: MEXY IBYMs TOYKaMH, OT
1 YIJIbI TOUYKH JI0 IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH; MEXKY CKPELIMBAIOIIUMUCS NpAMbIMU. Boruncienue

YIJI0B: MEXAY CKPELIMBAIOIMMUCS NPSIMBIMU, MEXAY NPSAMON M IJIOCKOCTBIO, JBYI'PAHHBIX
YIJI0B, YTJI0B MEXKY IIIOCKOCTSIMU
[IpakTH4yeckue 3aHATHSA 2
BoluniciieHue yrioB: Mexay CKPEeIUBAOIIUMUCS IPSIMBIMU, MEXY IPSIMON U INIOCKOCTBIO,
JIByIpPaHHBIX YTJIOB, YIJIOB MEXY MJIOCKOCTSIMHU
CamocrosiTeibHast padoTa 00yuarommxcst 2
[Toctpoenue ceuenuii MHOrorpaHHukoB. CamocTosTeNbHas TPOpPadOTKa MPOHAEHHOTO
Marepuana.

Tema 4.4. Conep:xanue y4eOHOro MaTepuaia 2

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

MHOrorpaninkos |[Ipakrtuyeckue 3aHATHS 4

3anstue Ha qocke S-Board Ha temy: «Brruncierne 00bEMa MPU3MBbI U TUPAMHUJIBI T10 UX
DIIEMEHTaM.

Monayas 5. Jlorapu(mMbl 1 0CHOBBI TPDUTOHOMETPHH 36
Tema 5.1. Copepxxanue yueOHOro MaTepuajia 4
Cremnens ¢ CreneHb ¢ paliMoHAIBHBIM NTOKa3aTeneM. CBoiicTBa crenenu. [IpeoOpa3oBanue BeIpaxeHuil,

PalOHATBHBIM coJiepKalliX palMoHalbHbIe cTeneHu. [loka3aTenbHble ypaBHEHUS U HEPABEHCTBA.
MmoKa3sareJjieM. [Toka3zarenbHas ¢pyHKLUSA, €€ CBOMCTBA U TpaduK.
THoxasarennuas IIpakTHYeckune 3aHATHSA 4
hyniumst. [TpeoOpa3oBaHue BBIpaKEHUH, CO/IepKallluX pallMoOHaNbHbIe cTeneHu. [ paguk nokasareabHON
IoxasaTeLHbIe GyHKIMH, ee CBOMCTBA.
YpaBHCHMI 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 BeIpakeHU, coneprkaiux jorapudmel. Jlorapupmudeckas pyHkuus, eé
CBOICTBA U IpauK.
Pemienue norapuMuyeckix ypaBHEHUH U HEPABEHCTB.
Tema 5.3. Conep:xanue y4eOHOro MaTepuasia 8
Tpuronomerpuueckue |[Pannannas Mepa yria. BpamarensHoe apuxenue. CHHYC, KOCHHYC, TAHTE€HC U KOTAHI'€HC YHCIIA
(pyHxumu, nx Tpuronomerpuyeckue (GyHKOUM YUCIOBOrO aprymenra. lIpeoOpa3oBaHusi MpOCTEUIIHX
OCHOBHBIE CBOICTBA M [TPUTOHOMETPUYECKUX BbIpaKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, (HOPMYIIb]
rpa¢uku npuBeneHusa. CHHyC, KOCUHYC M TaHI€HC CYMMbI M Pa3HOCTHU JBYX yrioB. CHHYC M KOCHUHYC
nBoiiHoro yria. ®opmMyiel nojgoBUHHOrO yria. IIpeoGpa3oBaHust cyMMbl TPUTOHOMETPHUYECKUX
(GyHKUUIT B IPOM3BECHIE U POU3BeIeHUs B cyMMy. DyHKIMU Y=SiN X 1 Y=COS X, ©X OCHOBHBIC
cBoiicTBa 1 rpaduku. OyHkmmu Y=tg X 1 y=Ctg X, ©X OCHOBHBIE CBOHCTBA U Tpa(uKH.
IIpakT4yeckue 3aHATHSA 2
Pemenue 3a1a4 1o npoiieHHOMY MaTepuany.
CamocrosiTeibHasA padoTa 00yuyarommxcst 2
BoinonHnenue nnauBuaAyanbHoro 3aganust: «llocrpoenue rpaduxos pynkuum y=tg X u y= ctg
X». CaMocTosTeNbHAs MPOPaOdOTKa MPOUIEHHOIO MaTepraia
Tema 5.4. Conep:xxanue yueOHOro MaTepuasa 4
Pemenne [Tpocreiimre TPUrOHOMETPUYECKHUE YPABHEHMSI. APKCHHYC, apKKOCHHYC, apKTAaHT€HC YHCIA.
Tpuronomerpuveckux (OIHOPOJHBIE TPUTOHOMETPUUECKUE YpaBHEHMs. TpUrOHOMETpHUYECKHE HEPABEHCTBA.
YPABHEHUIl U IIpakTu4yeckue 3aHATHA 4
HEPABEHCTB Pelenne TpuroHOMETpUYECKUX YPABHEHNN 1 HEPABEHCTB.
Perienrie TpUroHOMETPUYECKUX YPaBHEHUH C UCTIOIb30BAaHHEM TPUTOHOMETPUUECKUX (POPMYII.
[TonM>KeHue CTENIEHN ypaBHEHUS.
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

IMocaenoBareabHocTH, MaTeMaTnyeckue MOJENM pa3auuHbIX nporeccos. [locnenoBatensHocTH. CrocoObl 3a1aHus U
npeaes CBOWMCTBA YHMCIIOBBIX IocienoBaTenpbHocTe. [loHsiTe O Tmpenene 1MocCiea0BATENbHOCTH.
nociaenoBarebHocru |CyIIECTBOBaHUE IpEZeiia MOHOTOHHOM OrpaHUYEHHOH IocienoBaTreabHocTH. CyMMHpOBaHUE
nocienosarenbHoctel. [Ipenen ¢pynkuuu. IlonsTre 0 HenpepbIBHOCTH (PYHKIMH.
IIpakTH4yeckue 3aHATHSA
beckoHeuHO yObIBaroI1asi FEOMETPUUECKAst IPOIPECCUS U €€ CyMMa.
Tema 6.2. Coaep:xanue y4eOHOro MaTepuasia
IIpousBoanas [TpousBonHas. I[lonsTHe 0 MPOU3BOAHON (YHKIIMH, €€ TEOMETPHUECKUN M (PU3HUUECKUI CMBICI
(pyHKIIUH YpaBHEHUE KacaTelbHOM K rpaduky ¢pyHkuuu. I[IpousBogHble CyMMBI, pa3HOCTH, IPOU3BEICHUS
yacTHOro. [Ipon3BO/IHbIE OCHOBHBIX JIeMeHTapHbIX (GyHKIUN. HenpepbiBHOCTH QyHKIMHU. Touky
paspbiBa. ACUMITOTHI rpauKoOB GYHKIUH.
[IpakTH4eckue 3aHATHSA
[TprMeHeHne MPOU3BOAHOM K HccieoBaHUI0 (PYHKIMM 1 ocTpoeHuto rpadukos. [IponsBoanbie
00paTHO (HYHKIIMU M KOMIO3UIHUU (QYHKIINH.
CamocrosiTesibHasi pad0Ta 00y4AIO M XCH
[ToarotoBka pedepata Ha TeMy: «[loHsTHE MU DepeHInana u ero NPUI0KEHHU.
CamocrosiTenbHas MpopadoTKa MPOMIEHHOTO MaTepraa.
Tema 6.3. Conep:xxanue yueOHOro MaTepuasa
IIpumenenue Bropast npousBoHas, ee reoMeTpuueckuil 1 pusnueckuil cMbici. [IpuMenenne npon3BogHON K
NPOU3BOIHOM K UCCIIEIOBaHUIO (YHKUUH M MOCTpoeHuio rpadukoB. HaxoxneHue cCKOpoCTH JUIsl Ipolecca,,
HCCJICIOBAHUIO 3aJaHHOTO (POPMYIION U TpauKOM.
GyHKumMn IIpakTHyeckne 3aHATHA
HaxosxneHne ckopocTH AJ1s Ipolecca, 3aJaHHoro (popmMyioii u rpadukom. Pemenne 3aia4 no
MIPOMJICHHOMY MaTepuaiy.
Tema 6.4. Copepxxanue yueOHOro MaTepuajia
Huterpanuero  ([IeppooOpasznas. Tabmuia nepBooOpasHbix. IHTErpas, reoMeTpuyecKiii 1 GU3NIeCcKuil CMBICI
NMPUMEHEHUS uHTerpana. Berancnenne narerpana no ¢popmysne Hetotona-Jleiouuna.

I[IpakTnyeckmne 3aHATHSA
3aHsTue Ha gocke S-Board Ha Temy: «Beruucnenue unrerpana o Gopmyine Herorona-
JleiiOHMIIaY.

CamocrosiTeibHasA padoTa 00y4arommxcst
[ToaroroBka pedepara Ha Temy: «VICTOpHsI BOSHUKHOBEHHSI HHTEIPAIbHOTO MCUUCIICHUS.
CamocrosiTenbHas MpopadoTKa MPOMIEHHOTO MaTepraa.
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Moaynb 7. IaeMeHTbl KOMOMHATOPHUKH 36
Tema 7.1. Copaepxxanue yueOHOro MaTepuajia 4
IIpencraBinenne  |[IpeacraBieHue faHHBIX € TOMOIIBIO Ta0nuL 1 Auarpamm. CpenHee apudMeTHUecKoe, MEHaHa,
JAAHHBIX U HauOO0JIbIlIEE M HAUMEHBILIEE 3HAYECHUS], pa3Max, AUCIIEPCHs], CTAaHAAPTHOE OTKIOHEHHE
onucarteJbHas YHCIOBBIX HAOOPOB.
CTAaTHCTHKA CamocrosiTesibHAsi padoTa 00y4arImuXxcst -
CamocTosTenbHas IpopaboTKa PO IEHHOT0 MaTepraa.
Tema 7.2. Coaep:xanue y4eOHOro MaTepuasia 4
Cayyvaiinbie onbIThI U [CllyyaiiHble SKCIEPUMEHTSI (OIBITHI) U CilydaiiHble COOBITHS. DiIeMEHTapHbIE COOBITUS (MCXO/bI)
ciay4daiinble cOOBITHS, [BeposITHOCTD CIy4aifHOTO COOBITHS. BeposSTHOCTH COOBITHI B ONBITaX C PaBHOBO3MOXXHBIMH
ONBITHI € 2JIEMEHTAPHBIMU COOBITHUSIMU.
PaBHOBO3MOKHBIMH |[IpakTHYecKue 3aHATHS 2
3JIeMEeHTAPHbIMH 3anstue Ha g0cke S-Board na temy: «HaxoxieHre BEpOSITHOCTH COOBITHIA B OTIBITAX C
UCX0AAMHU PABHOBO3MOXHBIMH HCXOAAMI.
Tema 7.3. Conep:xanue y4eOHOro MaTepuasia 4
Onepanum Hax Onepanuu HaJ COOBITUSAMHU: TIepeceueHre, 00beIMHEHHE COOBITUN, IPOTUBOMOIO0XKHbIE
co0bITHAMH, coObITus. uarpammsl Diinepa. opmyna ciaoxkeHus: BEpOSTHOCTEH.
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 TOMOIILBIO
HE3aBHCHMOCTL  |epeBa CIy4yailHOTO OMbITA.
coObITHI CamocrosiTesibHas padoTa o0yyaommxcst 2
'YMHOXEHUE BEPOSITHOCTEH.
Tema 7.5. Conep:xxanue yueOHOro MaTepuasa 2
JIeMEHThI KomOunaTtopHoe npaBuiio ymMHokeHUs. [lepectaHoBkH U hakTopuai. Yucmio coueTaHuii.
KOMOMHATOPUKH Tpeyronbauk [Nackans. @opmyna buaoma HeroTona.
IIpakTH4yeckue 3aHATHSA 2

[Ipumenenue popmybl U TpeyroiabHuka [lackams 1uist onpeneneHus 9Yucia COYeTaHHM.
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Tema 7.6. Copaepxxanue yueOHOro MaTepuajia 4
Cepun buHapHBIi cilydaliHbIN ONBIT (MCIIBITAaHUE), yeieX U Heynaua. HezaBucumele ucnsitanus. Cepust
N0C/I1e10BATEIbHBIX  |[HE3aBHCHUMBIX MCIBITAHUM 10 nepBoro ycnexa. Cepus He3aBUCHMBIX UCTIBITAHUN bepHysn.
HCHBITAHUI CamMocrosiTesibHAsI padoTa 00y4aloIuXCcs 2
PaboTa ¢ 1crosib30BaHIEM 3JIEKTPOHHBIX Tabmui. CaMocTosTebHast MPopaboTKa PO ICHHOTO
Marepuana.
Tema 7.7. Conep:xanue yueOHOro MaTepuasia 2
Cayuaiinbie Cnydaiinas BennunHa. Pacnpenenenue BepositHocted. [[unarpamma pacnpenenenus. Cymma u
BeJIUYUHBI U IPOM3BEACHUE CIyYaliHBIX BEJIMYHH. [I[puMepsI pactipeesieHuid, B TOM YUCIIE TEOMETPUIECKOE U
pacnpeeieHus OMHOMHATILHOE.
[MpakTHyecKue 3aHATHS 2
HaxoxieHre 3HaueHUsI CyMMBI U TIPOU3BEICHUS CITydaiiHbIX BenndrH. CTPOUTH U paclio3HaBaTh
reoMeTpUUECKOe 1 ONHOMHAIILHOE paclpesiesieHue.
CamocrosiTesibHasi pad0Ta 00y4AKOIIMXCH -
[ToaroroBka pedepara Ha Temy: «IIponecc nocinenoBaTenbHbIX pa3oueHuin». CaMoCTOsATEbHAS
popaboTKa NPOIIEHHOT0 MaTepuaa.
Moayasb 8. Tena u noBepxHocTn Bpamenusi. U3mepenusi B reomerpun. BekTopsl B mpocTpaHcTBe 36
Tema 8.1. Conep:xxanue y4eOHOro MaTepuasa 4
Codepa u map Cdepa u map: ueHTp, paanyc, AMaMeTp; MIONa b HOBEPXHOCTH cephl. Bzaumuoe
pacnojioxkeHue chepbl U INIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; momaab chepsl.
N300paxkenue cdepsl, mapa Ha miockoctH. CedeHus mapa
CamocrosiTeibHas padoTa 00y4aroIMXxcs 2

Uzroronenue moaenei: «lIpaBuiibHbIe ¥ OTYNPaBUIIbHBIE MHOTOT PAHHUKI.
CamocrosTenbHas NpopaboTKa MPOHJIEHHOT0 MaTepuania.

19




Tema 8.2.
Huauuap u KoHyc

Conep:xkanue yueOHOro Marepuajia

[{unuaapuyeckass  MOBEPXHOCTh, OOpasylolue  MIIMHIPUYECKONM  IMOBEPXHOCTH,  OCH
[WIHHIPAYECKON moBepxHOCTU. [{MumuHap: ocHOBaHMS M OOKOBasi MOBEPXHOCTh, 0Opasyromias u
OCh; IUIOMIAhr OOKOBOM M IOJHOW MOBepXxHOCTH. KoHHMYecKass MOBEPXHOCTh, 00pa3yroIIne
KOHUYECKOW IMOBEPXHOCTH, OChb M BEpPUIMHA KOHMYECKOM MOBEpXHOCTH. KoHyc: OocHOBaHue M|
BepIIIMHA, 00pa3ylolas U OCh; IUIONIAlb OOKOBOM M IMOJHON MOBEPXHOCTH. Y CEUEHHBIH KOHYC:
00pa3yromire U BRICOTA; OCHOBAHMS M OOKOBasi MOBEPXHOCTh. 300pakeHre MIIMHIpPA U KOHYCA
Ha TIockocTH. Pa3BépTka mumuHapa u konyca. CedeHus MIMHIpa (ITTOCKOCTHIO, MapalieIbHON
HITH

MEPIEeHIUKYIAPHON ocH MHApa). CeyeHus KoHyca (IJI0CKOCThIO, MapauiebHON OCHOBAHHUIO,
Y TUIOCKOCTBIO, IPOXOAIIEH Yepe3 BEPIIUHY).

IIpakTHYeckue 3aHATHA
3ansTue Ha focke S-Board Ha remy: «PeiieHue 3a1a4 Ha BEIYMCIICHUE TUIOMIA/ICH TTOBEPXHOCTEH
IJIMH/IPA U KOHYCA € MCII0JIb30BAaHUEM MHAMBUYAJIbHBIX 33/1aHUI U yIIpa)KHEHUH ydeOHUKay.

Tema 8.3.
KoMOunauusa rea
BpallleHUs U

Conep:xanue y4eOHOro MaTepuasia
MHoOrorpaHHHK, OIMCAHHbII 0K0JIO chepsl; chepa, BOUCAHHAS B MHOTOIPaHHUK WIIH B TEJIO
BpanieHusi. CamocTosiTebHast TpopadoTKa MPOHJICHHOTO MaTepHaria.

MHOrOrpaHHHUKOB IIpakTHyeckne 3aHATHA
Perenne ctepeoMeTpuuecKiX 3a7ad, CBSI3aHHBIX C TEJIAaMU BPAIICHHS], TOCTPOSHUEM CEUCHH Tell
BpalicHu:, C KOM6I/IHaIII/I$IMI/I TCJI BpAalICHUA 1 MHOT'OIPAHHUKOB Ha HAXOKACHHUEC TCOMETPHUICCKUX
BEJIMYHH.
CamocTrosiTe/ibHasi pa6oTa 00yUAIOIINXCS
WzroroBnenue mojeneii «Tena BpamieHus ¢ ceueHusiMm». CamocTosTenbHas mpopaboTka
MIPOMIEHHOI0 MaTepuaa.
Tema 8.4. Conep:xxanue yueOHOro MaTepuasa
BekTopbl BekTop Ha miuockocTd M B mpocTpaHcTBe. CIOKEHHWE U BBIYUTAHHE BEKTOPOB. YMHOXKEHUE
KOOPAUHATHI B BeKTOpa Ha 4YHCio. PaszmokeHue BekTopa 1Mo TpEM HEKOMIUIaHApHBIM BekTopam. [IpaBmiiqg
NPOCTPAHCTBE napajuienenunena. Pemenne 3aaa4, CBA3aHHBIX ¢ MPUMEHEHUEM TIPABHII JEHUCTBHI C BEKTOpaMHU

[IpsmMoyrosnbHas cucrema KoopauHAaT B mpoctpaHcTBe. Koopaunatel BekTopa. IIpocreiinmg
3a7a4l B KOOpAMHATaxX. YToJ MeXIy Bekropamu. CKansipHOE IpPOU3BEIEHHE BEKTOPOB
Bberunciienre yrioB MeXIy NPSIMBIMM M IUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIM METOX INpY

PCIICHUN T'COMCTPUUCCKHUX 3a/iay.
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I[IpakTnyeckune 3aHATHSA

BripaxkaTh cKaliipHOE MPOU3BEACHIE BEKTOPOB YEPE3 UX KOOPIAUHATHI, BHIYUCISATH YTOJI MEXKIY
IByMs BEKTOpaMHU, IBYMsI IIPSIMBIMH.

HaxoauTb yros Mexay NpsMoil U III0CKOCTHIO, YTOJl MEXKIY JIBYMS IJIOCKOCTAMU
AHAJIUTHNYCCKUMU METOdaMU.

CamMocrosiTesibHAsI padoTa 00y4aloIMXCst
[TonroroBka pedepara Ha Temy: «B3auMocBsI3b ypaBHEHUH NPSAMOI1 Ha TUIOCKOCTH.
CamocrosTenbHas npopaboTKa MPONWJICHHOTO MaTepraa.

MopayJib 9. DjieMeHThI TeOPHH BEPOAATHOCTEI. DJIeMeHTbl MATEMATHY€eCKO# CTATUCTHKHU 36
Tema 9.1. Conep:xanue y4eOHOro MaTepuasia 6
DjeMeHTHI Teopun  (COOBITHE, BEpPOSATHOCTh COOBITHSA, CIOXKEHME M YMHOXKEHHe BeposTHocTel. Kitaccuueckoe
BepOSITHOCTE onpezaeneHue BeposstHocTu. Ucnbitanus f. bepuyinnu. Pemenne BeposaTHOCTHBIX 3aaa4. [loHaTHe
0 HE3aBHCUMOCTH cOObITHH. J[MckpeTHas ciy4aiiHas BENUYMHA, 3aKOH €€ pacHpeeeHHUs.
Uuciosble
XapaKTePUCTUKU TUCKPETHOM ciydaitHol BenuyuHbl. [IoHsATHE 0 3aKOHE OOJIBIINX YUCET.
[IpakTyeckue 3aHATHSA 2
Pemenue 3aau no npoiiICHHOMY MaTepuay.
CamocrosiTeibHasA padoTa 00y4yarommxcst 2
Pemienue 3a7au Ha onepany HaJ| cOOBITUAME. CaMOCTOsATENIbHAS TPOPAOOTKA MPONUIEHHOTO
Marepuana.
Tema 9.2. Conep:xanue y4eOHOro MaTepuaia 4
Jducnepcus u Jlucniepcust ¥ CTaHAapTHOE OTKIOHEHHE. JlUcTiepcuy TeOMETPUYECKOT0 1 ONHOMHAIBHOTO
CTaH/IapTHoOe pacIpeiesIeHusl.
OTKJIOHCHHE [IpakT4yeckue 3aHATHSA 2
CIIy4aiiHOM 3ansTre Ha gocke S-Board ¢ ucrnons3oBaHueM 3JEKTPOHHBIX TAOJIHII.
BeJIHYUHBI CamocrosiTeibHast padoTa 00y4arommXxcst 2
[TonroroBka pedepara Ha TeMy: «BblurcieHue cpelHuX 3HaUYE€HUI B CTATUCTUKEY.
CamocrosTenbHas NpopaboTKa MPONWIEHHOT0 MaTepuala.
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
[ToarotoBka pedepara Ha Temy: «BblunciaeHne CpeTHIX 3HAUCHUI B CTATUCTHKEY.
CamocrosTenbHas NpopaboTKa NPOWJEHHOT0 MaTepuaa.

Tema 9.4. Coaep:xanue y4eOHOro MaTepuasia 8
HopmasnnHoe [IprMephl HEMTPEPHIBHBIX CIy4alHbIX BeNTUYUH. OYHKIIHS INIOTHOCTH PacIpe/leIeHHs.
pacrnpeeieHue PaBHOMEpHOE pacnpezieNieHHe U €ro CBOMCTBA. 3a1a4yH, MPUBOAIINE K HOPMATbHOMY
pacnpeaeneHuto. OyHKIMS IJIOTHOCTH U CBOMCTBA HOPMAJILHOTO Pacpe/IesICHUsI.
IIpakTHYeckne 3aHATHS 2
PaboTa ¢ ucnosib30BaHUEM JIEKTPOHHBIX TAOJIHII.
Moayab 10. O6beMblI IPOCTPAHCTBEHHBIX TeJl 16
Tema 10.1. Copnepixanue yueOHOro MaTepuajia 2
Oo0beM u ero O0beM u ero u3mepenne. MarerpabHas Gopmyna oobema. @opmynsl o0bema Kyoa,
u3MepeHue. MPSIMOYTOJIBHOTO MapalljieNienumneaa, MpUu3Mbl, IUHAPa. DopMyIibl 00beMa MUpaMHIbI U
Berunciienne KOHYCa
00beMoB [IpakTH4yeckue 3aHATHSA 2
NPOCTPAHCTBEHH Perenue 3a7a4 Ha BRIUKCICHHE 00BEMOB IUIOIIA/IeH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEIL.
bIX TeJ CamocrosiTeibHasA padoTa 00yuyarommxcst 2
Brruucienue 00beMOB TPOCTPAaHCTBEHHBIX Tel. CaMocTosTeNbHAs MPOPa00TKa MPOHIEHHOTO
MaTepuana.
KoncyabTanun 2
IIpomexyTouHAsI aTTECTAIUSA: IK3AMEH 8
Bcero: 340
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4. VYEBHO-METOJIAYECKOE U WTH®OPMAIIMOHHOE OBECITEYEHUE
TACIATLITAHBI

OcHoBHasi yueOHas1 JIuTEpPaTypa
1. Maremaruka : yueOnuk / llleBanauna O.51., Kpyrimkos C.B., Tpodumora E.A. [u ap.]

; mon pemakmuedn C. B. KpyrmukoBa. — ExarepunOypr : HM3maTenbcTBO Y paabCKOro
yauBepcuteta, 2024. — 727 ¢. — ISBN 978-5-7996-3850-4. — TekcT : AJIEKTPOHHBIN //
[Mudposoit  obpazoBarensHbiii  pecypc IPR SMART : [caiit] —  URL:

https://www.iprbookshop.ru/157019.html
2. Kysnenos, b. T. Marematuka : y4eOHHMK JUIS CTYJICHTOB BY30B, OOYYarOLIUXCS I10

CHEIUAILHOCTSIM dKOHOMUKH | ympaBinenus / b. T. KysnenoB. — 2-e u3n. — Mocksa :
IOHUTU-TAHA, 2023. — 719 ¢. — ISBN 5-238-00754-X. — TekcT : 31€KTpOHHBIA //
[ludppoBoii  oOpazoBarenpHblii  pecypc IPR SMART :  [caiit]. —  URL:
https://www.iprbookshop.ru/142677.html

3. Pakyn, E. A. Maremaruka : yueOHoe nocooue / E. A. Pakyn. — bpsHck : bpsuckuii
roCyJapCTBEHHBIN arpapHbii yHuBepcuter, 2023. — 116 ¢. — TekcT : 2JIEKTPOHHBIN //
Hudposoit  obpazoBarensubii  pecypc IPR SMART :  [caiit] —  URL:

https://www.iprbookshop.ru/156836.html

JlomoJIHUTeIbHASL yueOHas TuTepaTypa
1. KpaBuenko, JI. B. Maremaruka : ydeOHoe mocobue / JI. B. KpaBuenko, M. H.
Cepenuna. — PocroB-Ha-Jlony : JIOHCKOIW TOCy1apCTBEHHBIA TEXHUUECKU YHUBEpCUTET, 2022.
— 98 c. — ISBN 978-5-7890-2061-6. — Tekct : anextpoHHsIi // L{ludpoBoii 00pa3oBaTeIbHBIN
pecype IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/130408.html
2. berukoBa, T. B. Marematuka. U.I : yueOHO-MeTonuueckoe mocodue / T. B. brrukosa.

— bpsiack : BpsiHCKMI rocymapcTBeHHBINM arpapHbii yHuBepcutet, 2025. — 80 ¢. — Tekcr :
anekTpoHHbt // Ludposoit obpazoBarensHbli pecypc IPR SMART : [caiitr]. — URL:
https://www.iprbookshop.ru/156442.html

3. Maremaruka : Yy4eOHO-METOAMYECKOE IOocoOMe [Isi CTYIAeHTOB (haKyabTeTa

MaTeMaTuKu W wuHQopMatuku (HampaBieHUs moarotoBku «llpuknamHas wHPOpMaTHKa B
nu3aiiHe, TpuKiIaaHas wHpopMmaTthka B oOpa3oBanuu) / coctaButenu C. H. Matsees, @. C.
CupazoB. — Habepexubie Uennbl : Habepe:KHOUSTHUHCKUN TOCYIapCTBEHHBIN TearoruaecKuit
yauBepeuteT, 2015, — 86 ¢. — Tekct : anextponHsbiit // LHudposoii o6pazoBaTenbHbI pecypc
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/76443.html

TpeGoBanus kK MaTepraIbHO-TEXHUYECKOMY H YUeOHO-METOAUYECKOMY 00eceyeHuIo
NMPOrpamMMbl cpeHero npogecCHOHAIBHOT0 00Pa30BaAHMS

4.1. Komnmemx  pacmojiaraeT  MaTepUaIbHO-TEXHUYECKOW  0a30i,  COOTBETCTBYIONICH
JENCTBYIONIMM MPOTHBOIOKAPHBIM MIPAaBHIIaM M HOpMaM M 00eCIeUrBaroIIell MPOBeeHIE BCEX
BUJIOB JIMCUUIUIMHAPDHOM M MEXAUCIUIUIMHAPHONW TMOATOTOBKH, MPAKTHUYECKOM M HAy4YHO-
HCCIIEIOBATENHCKOM paboT 00yUaromuXcsl, MPEAYCMOTPEHHBIX YUEOHBIM IIJIAHOM.
[Tomemenust npeacTaBisioT coOOl ydueOHbIE ayJUTOPHH Ui MPOBEACHUS Y4eOHBIX 3aHATHI,
MPEyCMOTPEHHBIX MPOrPaMMOIl CpeHero MpoecCHOHATBHOTO 00pa3oBaHUs, OCHAICHHBIE
000pyIOBaHWEM M TEXHHYECKHUMH CPEJCTBAMHU OOYYEHHS, COCTaB KOTOPBIX OMpPEAeNseTcs B
pabounx mporpaMmmax TUCIHUIUINH (MOIYIeH).

B Komnemxke umeroTes crieninaiu3upoOBaHHbIE ayJIUTOPUN JJIS TIPOBEACHUS 3aHATHH TIO
UH(OPMAIIMOHHBIM TEXHOJIOTHUSIM.

[Tomerienust 111 CaMOCTOSITEIBHOW Pa0OTHl OOYJArOITUXCSl OCHAIIEHBI KOMITHIOTEPHOM
TEXHUKOW C BO3MOXHOCTHIO TOJKIOUeHUs: K cetu "MHTepHer" M obecrmeueHueM ocTyma K
ANIEKTPOHHOU MH(OpMaIMOHHO-00pa3oBaTenbHOU cpeae Kommemxka.

DJeKTpoHHAasi HH(popManMoHHO-00pa3oBaTesibHasn cpena Kosuienka BKiwyaer:
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1. Odunmaneusrii caiit (https://www.iile.ru/)

2. DnexTpoHHas WHGOpMaIMOHHO-00pa3zoBarenbHas cpena «1C: YHHMBEpCcHTET» IOTOBOp OT
10.09.2018 r. NeITPKT-18281 (6eccpouno)

3. IIporpammer st O9BM. Cucrema auctannuoHHoro ooydenust «Mirapolisy - JInieH3noHHbIIH
noroBop Nel07/06/24-x ot 27.06.2024 (Crnemudukanus K JIMIEH3SMOHHOMY JOTOBOPY
Nel07/06/24-x ot 27.06.2024, cpox geiictBus ¢ 02.07.2025 mo 01.07.2026 r1.)
https://impe.Ims.mirapolis.ru/mira/

4. Ilporpamma it DBM. BupryansHas komuata «Mirapolis»y - JIMIeH3HMOHHBIH JT0roBOp
Nel107/06/24-x ot 27.06.2024 (Cneuundukanus x Jlnuensnonnomy goroopy Nel(07/06/24-k ot
27.06.2024, cpok aeiictBus ¢ 02.07.2025 mo 01.07.2026 r.) https://impe.Ims.mirapolis.ru/mira/

5. Cucrema tectupoBanust INDIGO nunensuonnoe cormamenue ([Jorosop ot 07.11.2018 r.
NoJl1-54792, nomomuutensHoe cornamenue Ne JI-5479/6 o mnponoHranuu A0roBopa 0
01.06.2026r.) http://212.48.35.211:85/

4.2. Komremx obecriedeH HEOOXOJUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO W CBOOOJIHO
PacIpoCTPaHsIEMOro MPOrPaMMHOT0 OOCCIICYCHHS, B TOM YHCIIE OTEYECTBEHHOTO MPOU3BOJICTBA
(cocTaB omnpenenseTcs B pabouuX MporpaMMax JUCIUTLINH (MOIYJICH) U TOUICKUT OOHOBIICHUIO
IpU HEOOXOIUMOCTH ).

IlepeyeHb JUIEH3HOHHOTO MPOrPAMMHOIO 00ecevYeH s, B TOM YHCJIe 0Te4eCTBEHHOT0
NPOU3BO/ICTBA:
1. Omeparuonnas cuctema «Atimant» - Atlant Academ ot 24.01.2024 r. (6eccpouHo)
2. AntuBupycHoe nporpammuoe odecrnieuenue Kaspersky Endpoint Security nis 6usneca —
Pacumpennsiii Russian Edition morosop-odepra Ne Tr000941765 ot 16.10.2025 r.

4.3. OOyuaromuMmcs  obecriedeH  noctyn  (YOaJlIeHHBIM  JOCTYN) K  COBPEMEHHBIM
npodecCHOHANFHBIM 0a3aM JaHHBIX W WH(POPMAIIMOHHBIM CIPABOYHBIM CHCTEMaM, COCTaB
KOTOPBIX OmpeseNsieTcs B paboyux mporpamMmax JUCIHMILIMH (MOAYyJei) W OOHOBISETCS IPH
HEOOXOIMMOCTH, HO HE PEXe OJHOTO Pa3 B TOJI.

Ilepeuens coBpeMeHHBIX MPOGeCCHOHATBHBIX 023 TaHHBIX U HHPOPMAIMOHHBIX
CIIPABOYHBIX CHCTEM:

1. Undopmaunonno-nouckonas cucrema «Koncynaprant Ilmoc» - JloroBop NeMU-BUII-
79717-56/2022 (6eccpoyHO)

2. DnekTpoHHO-OMOIMOTeYHas cuctema IPRsmart munensnonnsiii qorosop ot 01.09.2024 r.
Nel11652/24C (cpok neiictBus o 31.08.2027 r.) https://www.iprbookshop.ru/

3. Hayunas osnekrtponnas Oubmmorexka eLIBRARY mmnensuonnsiii goroop SCIENC
INDEX Ne SIO -3079/2026 ot 30.01.2026 1. (cpox aeictBus 1o 29.01.2027r.)
https://elibrary.ru

4.4. OOyuaromuecs u3 uuciaa uHBaIMAOB U july ¢ OB3 obecrniedeHbl 3JI€KTPOHHBIMU
00pa3oBaTeNbHBIMU peCcypcaMu B OpMax, aJalTUPOBAHHBIX K OTPAHUYEHUSM HX 3/J0POBBS.
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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;
- HCTI0JIb30BaTh IPUOOPETEHHbIE 3HAHUS U YMEHHS B TPAKTUUECKON 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 JUISl: peIlIeHUs IPUKJIAIHBIX 3371a4, B TOM YHCJIE COLUATIBHO-
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; UCTIOJIb30BATh IpaueCKUii METO PEIICH!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.
PazHoypOBHEBBIC 331a4H
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 YEPTEXkKAX M MOJICIIAX MTPOCTPAHCTBEHHBIC POPMEI;

- 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€OMETPUIECKUX BEJIMYUH (JUTHH, 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;

- 1Sl BHIYUCIICHUSI 00bEMOB U IIJIONIA el MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEI MPH
[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.

Pa3HOypOoBHEBBIE 3a/1a41
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 UpPaluOHATbHBIMUA YUCIAMH.

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,  HEYETHOCTH,

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

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 COOBITUSMU, 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 peanpHBIX 3a/1a4 MPUKIIAIHOTO XapaKTepa.

2. N3o0paskeHue MpOoCTPaHCTBEHHBIX (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 ESTEIBHOCTH YEJI0BEKA.

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 00Jib1IeH HATOHAJIM MPSIMOYTOJILHOTO NMAapaJljiesenuIneia ecayu 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. Ecsin Touka N 4nc/10Boil OKPYKHOCTH COOTBETCTBYET YHCIY t, TO OPAMHATY TOUKH
N Ha3bIBaIOT:

A) xocuHycoM ymcia t;

b) cunycom uncna t;

B) xoranrencom t;

I') Tanrenom umcna 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.  IIpu kakoMm 3HaAYeHHMH N cnipaBelIMBO paBeHcTBo (N+3) !/ (n+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 cylecTBYeT Pa3JIMYHbIX IBY3HAYHBIX YHCEJI, B 3aIIMCH 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. Beruucanthb: 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(—300):
A)0;
B) -
2
.-
B) _21
N1

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

B) 2 cos 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 X — 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) eciit 00beMEI TEN paBHBI, TO TEJIA 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 npasuibHolmMu 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[aHHBH\/JI BU KOHTpOJ'IfI, pacchTaH Ha BBIABJIICHHUC ypOBH?[ YCBOCHI/UI TeOpCTI/I‘{CCKOFO 158
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 NOAr0TOBKE K TeOPeTHYEeCKUM 3aHATHAM

OCHOBHBIMU BUJJAMU ayAUTOPHON pabOThl 00Y4AIOLIUXCS SIBJISIOTCS JIEKLIUH.

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,
pa3peneHus CIIOPHBIX CUTYaLlUH.

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:

- (hamMuIIHs M MHUIMAJIBI 00Y4YaroIIerocs;

- HOMEp IpYIIIIbI;

- ®MO Beaymux yuyeOHbIN NpeaMET IperoiaBaTenei.

2. B Hauane kaxaoi JIeKIUU OOYYAIOIIUICS JOJDKCH 3alKcaTh TEMYy H IepeUeHb
paccMaTpuBaeMbIX BOIIPOCOB, a TAK)XKE IIEpeUeHb PEKOMEHYEMOI INTepaTyphl (IIPU YCIOBUH, YTO
OHH OTOBaPHUBAIOTCS JIEKTOPOM).

3. [Tpu 3anmcu conepxaHus JIGKLUU CIEAyeT NPUMEHSITh MUHMUMYM COKpalleHUH,
KeJlaTeIbHO 00meynoTpeonmpIx. OOydaronmmcs MOXeT OBITh pa3paboTaHa CBOS CHUCTEMa
COKpAILlEHHH, C BBIHOCOM €€ B KOHIIE€ KOHCIEKTa [yl MOSCHEHHUS.

4. TabnuuHbIl, Tpaduyeckuil, TMPPOBOM MaTeprall TOJIKEH ObITh TOUYHO NEPEHECEH
B KOHCHEKT C JIOCKH (TpoekTopa) 0e3 HMCKaXEeHUH IUHAMUKU 3aBHUCUMOCTEH M 0003HaueHui
(dbopMyI, 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, KOHTpPOJIA IIpernojaBaTeNieM CTENeHH IOATOTOBIEHHOCTH OOydYaromMXcsl I0
M3Y4aeMbIM YYEOHBIM MPEAMETOM, TUCHUIUIMHE WIH MPOPECCUOHATBHOMY MOAYIIO.

[lepen mpakTU4YECKUM 3aHATUEM CIIENYET U3YUYUTh KOHCIEKT JIEKLIUU U PEKOMEHI0BAaHHYIO
IpernojaBaTesieM JINTepaTypy, oopaliasi BHUMAaHUE Ha MPAKTUYECKOE MPUMEHEHHUE TEOPUH U Ha
METOJIMKY pEIIeHUs TUIOBbIX 3aJa4. Jlornyeckas cBsi3b TEOPETUUECKUX U MPAKTUYECKUX 3aHITUN
3aKJII0YaeTCsl B TOM, UYTO MH(OpMaIys, MoixyuyeHHass Ha TEOPETHUECKUX 3aHATUAX, B Mpolecce
CaMOCTOSITENIbHOM pabOThl HAa IPAKTUYECKOM 3aHSATHU OCMBICITUBAETCS U IlepepadaTbiBaeTCs, Mpu
ITOMOLIY MPENOIABATENS] AaHATU3UPYETCS], I10CIIE YETO YCBAUBAETCSl.

MeTtoauyeckue peKOMEHIAIHH 00yYAI0IIMMCH ISl CAMOCTOSATEJIbHOM padoThI
CamocrosrenbHas paboTa - 3TO IUIaHUpyeMash paboTa O0y4aroLUXCs, BBIIOJIHIEMas IO
3aJJaHUI0 M TIPU METOJMUYECKOM PYKOBOJCTBE IPENOJaBaTelsi, HO 0e3 ero HernocpeiCTBEHHOIO
YUYacCTHS.
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CamocrosrenbHass pa0oTa BBIMONHSACT psAA  (QYHKIHMHA, Ccpeau KOTOPBIX OCOOCHHO
BBIICIIAIOTCS:

v pa3BuBamoIas (TIOBBIIICHHE KYJIBTYPHl YMCTBEHHOTO TpyJa, MNPUOOIICHHE K
TBOPUECKUM  BHJAaM  JIEATEIbHOCTH, OOOTalleHHe HMHTEJUIEKTYAIbHBIX  CIIOCOOHOCTEHH,
o0OyJaroIuxcs);

v OPUEHTHUPYIOIIAsl U CTUMYJIHPYIOIIAs (MpoIeccy 00yIeHUs IPUIAETCS YCKOPCHHE
Y MOTHUBAIINS);

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

v UCCIIeIOBATENbCKAs (HOBBIH yYpOBEHB npodeccuoHaIbHO-TBOPUYECKOTO
MBILIUIEHUS);

v nH(popManmoHHO-00yyatomas (ydeOHass JIeATeIbHOCTh  OOYyYalolmuxcs Ha

ayJIUTOPHBIX 3AHSITHUSIX).

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

3aauaMu CaMOCTOATENEHON paOOThl O0YYAIOIINXCS SBIISIOTCS:

v cUCTeMaTH3allMs U 3aKpEIICHUE OJIYYEHHbIX TEOPETUUECKUX 3HaHUH U
MPAKTUYECKUX YMEHHH, 00yJaromuxcs;

v yriayOieHne U paclliupeHre TEOPETUUECKUX 3HAHUMY;

v (dbopMHpOBaHKE YMEHUS UCTIOJIb30BATh CIIPABOYHYIO JINTEPATYPY;

v pPa3BUTHE [TO3HABATEJIbHBIX CIOCOOHOCTEN M aKTUBHOCTH O0YYarOIINXCS:

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

v M3y4eHUEe MPOrpaMMHOTO MaTepuajia AUCHUIUIMHBI (paboTa ¢ YYCOHHKOM H

KOHCIIEKTOM JIEKIIH);

U3y4eHHE PEKOMEHIyEeMBIX JIUTEPATYPHBIX HCTOUHUKOB;

KOHCIIEKTUPOBAaHHE HCTOYHUKOB;

BBINTOJIHEHNE 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, TaOJIHIL, 11 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.
[TonydyeHne KOHCYAbTALMU ATl Pa3bsCHEHUH MO BOMPOCAM HM3Y4aeMOro 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(OpMaINN) 110 3aJaHHOHN TeMe;

v HOJrOTOBKA pedeparos;

v MOJITOTOBKA JIOKJIAJIOB.

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

CaMOCTOSITENIbHBIM ~ OMOIMOrpadMueckuM  UCCIEAOBAaHHMEM  OOYyYaroIerocs,  HOCSIIUM
oInucaTeIbHO-aHATUTHYEeCKu xapaktep. O0beM pedepata mMoxer nocturatb 10-15 crpanui.
ITonroroBka pedepara noapasyMmeBaeT CaMOCTOSATEIBHOE U3yUYEHHE 00YJarOIUMCs HECKOJIbKUX
JUTEPATypHBIX HCTOYHUKOB (MOHOrpaduii, HaydHbIX cTaTed M T.J4.) IO TeMe, He
paccMarpuBaeMoil HOAPOOHO Ha JIEKIIUH, CUCTEMATH3aIMI0 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 CTaThsIM.
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 MCIIOIb30BAHHOM JTUTEPATYPHI);

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 NpuBOAMMBIE (akThl. IIpu 3TOM HOmycKaercsi COXpaHEHHE OTIENIbHBIX
CTPYKTYpPHBIX JJIEMEHTOB oOpuruHaga. OAHAKO He JOMYCTUMO TIPOCTOE IEepEernuCchbIBaHHUE
MIOJIO’KEHHE JIUTEPATYPHBIX UCTOYHUKOB. SI3bIK TOJDKEH ObITh KPATKUM, SICHBIM, TOCTYITHBIM.

Odopmiienne pedepara JTOHKHO OBITh BBINOJIHEHO MAIIMHONMCHBIM CIOCOOOM B
COOTBETCTBHUH CO CICIYIOUIMMHU TpeOOBaHUSIMU: meyaTHblil mpudT — Times New Roman, kerib
(pa3mep) 14; nuctbl 6ymaru — ¢popmara A4, Bce CTpaHUIIBI IOJDKHBI OBITH IPOHYMEPOBAHBI, C
pa3MepoM MoJIel 10 2 CM; MEKAYCTPOYHBIH MHTEPBAJ — IOJYTOPHBIN; a03al — C OTCTYIIOM
nepBoi cTpoku 1,25 cM; TeKeT — J0KEH ObITh BLIDOBHEH IO IIMPHHE U CTPYKTYPUPOBAH 110
riaBam (paszzenam, naparpadam), CONpoBOKAATHCS CChUIKAMH Ha HCTOYHHUKH IPU UCTIOIb30BAHUHT
npsMbIX (B KaBblUKax) LUTAaT M (parMEHTOB OMYOJIMKOBAaHHBIX TEKCTOB, T.€. Ha TaKoe
UCIOJIb30BAHNE UCTOYHUKOB JJOJDKHO OBITH SIBHBIM 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 yZ1aJI0Ch JIU PACKPHITh TEMY;

v MOKa3aHa JIM CBA3b PACCMATPHBAEMOM TEMbI C COBPEMEHHBIMU MpOOIeMaMu
HayKH 1 00IECTBA, CO CIEIMATLHOCTBIO 00YYaroIerocs;

v KaKOB aBTOPCKMI BKJIaJ B CHCTEMaTH3alUIO, CTPYKTYpPUpOBaHHE MaTepuala, B
COCTaBJICHUU 3aKIOYECHMUS;

v JIOCTUTHYTA JIU 11€7b pabOoThI.

Tematuka pedepaTroB NPUBOJUTCA B paMKax TEM JIEKIMOHHBIX 3aHATHH. Bo3MoXHO
HanucaHue pedepara Mo Teme, NMPEATJOKEHHOH caMuM 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.
OOyuaromuecsi, He TPEACTaBUBIINE B YCTAHOBIEHHBIH CpOK pedepar, JuOO MOTydUBIINE
OLIEHKY «HEY/I0BJIIETBOPUTEIILHOY, K CAaUe 3K3aMEHa He JIOIyCKAIOTCS.

Yray6iieHHOMY H3Y4EHHUIO MaTepHaja IO OTAENbHBIM pa3ieiaM ydeOHOro mpeaMera
CIOCOOCTBYET MOArOTOBKAa 0OydYaroUIMMHUCA J0KIaI0B. JloKian - 3TO caMOoCTosATeNIbHas paboTa,
aHanmM3upyomas W oboOmaromas myOnMKanuyd MO 3aJaHHOW TeMAaTWKe, Mpearosararomas
BbIpaOOTKY M 00OCHOBaHME COOCTBEHHOW IO3UIMM aBTOPAa B OTHOIIEHUHM pPAaccMaTpUBaeMbIX
BorpocoB. [loaroroBka [oKmaza - JAOCTaTOYHO KPOMOTIHMBBEIA Tpyda. Ero Hammcanwio
IPEJIIECTBYET M3YUYEHHUE IIMPOKOI0 Kpyra 3KOHOMHYECKHX MEPBOMCTOUYHUKOB, MOHOTrpadui,
crareii, 0o0oOmenne MUYHBIX HaOmoaeHuit. Pabora Ham JOKIagOM CHOCOOCTBYET pa3BUTHIO
CaMOCTOSITEJILHOIO, TBOPYECKOI'O MBIIUICHUS, YYUT HPUMEHSATh SKOHOMHMUYECKHE 3HAHUS Ha
MPAKTHUKE NP aHAIHM3€ aKTYaJIbHBIX COLUAIBLHBIX M MPABOBHIX MpoOiieM. PekoMenpyemoe Bpems
nokiana - 10-12 munyT.

HenpemeHHbIM yCIIOBHEM 3aKpeIUICHHs] TEOPETUYECKMX M IPAKTHMYECKHX 3HAHWM,
00yJaromuxcs sBJSETCS BBITOJHEHHE UMM JOMAIIHUX 3amaHuii. OJTHUM U3 OCHOBHBIX BHJIOB
JesTeIbHOCTH 00y4arollerocs sBJseTCsl CaMOCTOsTeNbHAs padoTa, KOTOpas BKIIOYAeT B cels
W3yYeHHE JIEKIIMOHHOTO MaTepualia, YUYeOHMKOB M Y4YEOHBIX IOCOOMIA, MEPBOUCTOYHHKOB,
MOJIrOTOBKY COOOILIEHHH, BBICTYIUIEHUSI Ha TIPYIMIOBBIX 3aHATHAX, BBINOJHEHUE 3aJaHUN
MpenojaBaTers.

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
yuebnoro mpenmera. [lo kaxmoit Teme y4deOHOro mpeaMera OOYYAIOMIMMCS MpeAiaraeTcs
nepevyeHb 3aJaHui 111 CaMOCTOSITEIbHON 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 NapalielIbHO MpopadaThiBaTh COOTBETCTBYIOIINE
TEOPETUYECKHE U MPAKTUUECKUE pa3iesbl yueOHOro npeaMeTa, GUKCUPYs HesICHbIE MOMEHTHI JUIs
uX 00CYX/IeHHUs Ha TUTAHOBOW KOHCYJIBTAIIHH.

JUis TOATOTOBKM K 3aHATUSAM, TEKYIIEMY KOHTPOJIO M TNPOMEXKYTOYHOH aTTecTaluu
oOydJaroruecss MOTYT BOCIIOJIb30BaThCs DJIEKTPOHHOUM OnbmmoTexoit BY3a, pacnonokeHHOM 1Mo
ANEKTPOHHOMY anpecy https://www.iprbookshop.ru/, rae oHu HUMEIOT BO3MOXKHOCTH TMOJYYHTh
JOCTYIT K y4eOHO-METOIWYECKMM MaTepuaiaM Kak Oubnumorexkn BVY3a, Tak u uHBIX
AJIEKTPOHHBIX OMOJIMOTEUHBIX cucTeM. B cBoro odepenpb, oOydaromuecs: MOTYT B3ATh Ha JIOM
HEOOXOUMYIO JTUTEPATYpPy Ha a0OHEMEHTE B OMOINOTEKE, a TAKKE BOCIIOJIb30BATHCS YN TATLHBIM
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3aJIOM.

MeToauyeckue peKOMeHIAIUM M0 0/ 1JILHO-PETHHIOBOM CHCTEMe Y4eTa U OLleHKH
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 yueOHoOM 1 BHey4eOHOH AeATeIbHOCTH;

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

- KOMIUIEKCHOM OLIGHKM pe3yJIbTaTUBHOCTH Y4YeOHOH M BHEYYeOHOU JeSTETbHOCTH
o0yyJaroIuxcs B TEUEHHE CEMECTPA;

- cOo3maHus JUIA TIpernojaBaresiell, PyKOBOACTBAa (aKylIbTeTOB M Kadeap HaAEKHOTO
MHCTPYMEHTAPHS JJIsl OCYILECTBICHUS] CUCTEMAaTHUECKOTO U PEryJIIpHOrO KOHTPOJIS 32 y4eOHOM
Y BHEYYEOHOH 1A TENbHOCTHIO0 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 peUTHHIOBBIN yUeT U OLICHKY JOCTHXKEHHM 00ydarolierocs 3a ceMecTp
U BKJIIOYAeT B ce0s yueOHbIH (anee — Ryn) u BHeyueOHbI (nanee — RBp) pedTuHIH.

YueOHbIi peHTHHT 00y4YaI0LIUXCH

[lepeueHp NUCHUIUIMH K U3Y4eHHIO B ceMecTpe Bol MoxeTe yBuaeTs B JInunoM kabuHere B
OUOC «OnextpoHHblil YHUBepcute» (manee Jluunbiit kabuner). UtoObl monacts B JIn4HbII
kabuHet, Bam HyxHO mepeiitu mo cceuike https://impe.lms.mirapolis.ru/mira/ u BBecTH CcBOM
JIOTHH U 11apOJib, BbIJAHHBIN IIPU IOCTYIUIEHUU B Y HUBEPCUTET.

Bam y4eOHbIM peWTHHT Mo AUCUMIIIMHE OyAeT (OpMHUpPOBATHCS HA OCHOBE PE3YyJIbTaTOB
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) 00ecreuynBaeTcs ¢ Hayajga CeMecTpa, OJJHAKO POXOAUTh TECTUPOBAHNE HEOOXO0IUMO
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 oOyyaronumcs peiTHHroBOM paboThl J0IycKaeTcs He 00s1ee 0JTHOT0 pa3a B TEUCHHE
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 npe1ocTaBIisitoTcs 1B MONBITKYA C OTPAHUYEHUEM 10
BpeMeHu (45 MuHYT). BhinonHeHne TecTHpOBaHUs JOIycKaeTcss He Ooiee 2-yX pa3 B TeUeHHE
YCTaHOBJIEHHOT'O KaJleHAapHbIM y4eOHbIM rpaduxom neproja. Kak nutorossiit yuntsiBaercs Barmn
JYYIIUH pe3yJbTaT U3 ABYX MOIBITOK.

Jlomyck oOy4aromierocss K MTPOMEXKYTOUHOW aTTeCTallMM OCYIIECTBISAETCS C IJOOBIM
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KOJINYECTBOM 0aJllIOB, HAOPAHHBIX B XOJI€ BHIIOJIHEHUS! PEHTUHTOBBIX MEPONIPHUATUI IO y4eOHOM
JUCIAIUIMHE, B TOM YHCJIE ¢ KoJndecTBoM OautoB — 0.

Ecnu 1o pesynbTaTaMm BBINOJIHEHHS BCEX PEHTHHIOBBIX MEPONPUSITUH (TECTUPOBAHUS IO
BCEM MOAYJISIM AMCLUUIUIMHBI U BBIIIOJHEHUs PEUTUHIOBOM paboThl) Bl HaOpanu cpennuit Oan -
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 OCYILECTBIISACTCS | 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 JJISi OTKPBITUSI UTOTOBOTO TECTHPOBAHUS HEOOXOIUMO OOPATUTHCS B
cepBuc «LleHTp mogaepKKm».

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

OO6parraem Baiie BHMMaHKe Ha TO, YTO €CIIM B TeUEHHE ceMmecTpa Bol odopmisiin oTcpouky
OIJIaThl 0OYYEHUs, TO 32 JIBE€ HEAETH 10 Hadyajia 3a4e€THO-3K3aMEHAIMOHHON ceccuu (pruHaHCOBast
3aJI0JDKEHHOCTh JO0JDKHA OBITH ToramieHa. B mpotuBHoM ciyuyae y Bac He Oyner Bo3MOXKHOCTH
MOJIYYUTh OLIEHKH 110 JAUCHUIUIMHAM «aBTOMATOM» WJIHM MPOUTH IPOMEKYTOUHYIO aTTECTALHIO.

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 OANIIIOB 32 BHEYYEOHBIN PEUTHHT OCYILIECTBISETCS 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 KOHTPOJIS MO AUCLUMILIUHE — [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 10 84 6ayoB;
o «oTI9HO» — OT 85 1o 100 6ammoB

[TpoiiTu uToroBoe TectupoBanue Bol MoxeTe He OoJiee ABYX pa3 B TCUCHHUE YCTAHOBICHHOTO
KaJIeHJapHBIM TpaQUKOM Meproa. Y UuThIBACTCS JYUIINI pe3ysbTar, MoIydeHHbIi Bamu B X011
BBIIIOJIHEHUSI HUTOrOBOIO TECTUPOBaHUA. /[l BBINOJIHEHUS OJHOTO CEaHCa TECTUPOBAHMS
yCTaHaBJIMBAETCS BpeMs — OJIMH aKaJeMUYecKuid yac (45 MUHYT).
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