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1 TlosicuuTenbHas 3amnucka

Copepxanue paboueii mporpaMMsl 1o yuebHomy npeamery «MaTtematukay pa3paboTaHO Ha OCHOBE:
CUHXpoHM3amu oOpaszoBatenbHbiX pe3yabratoB  ®PI'OC COO  (IMYHOCTHBIX, MPEAMETHBIX,
MetarnpeameTHeix) 1 @I'OC CIIO (OK, I1K) ¢ yyeTom npoduiasHON HAIPABICHHOCTH CIIEIUATIbHOCTH
36.02.01 «Berepunapus»; UHTErpalMM M I[PEEMCTBEHHOCTH COJEPKAaHUS IO  IPEAMETY
«MaremaTuKka» | CoAepKaHMs YU4EOHBIX JUCIUIUINH, podeccrnoHanbHbIX Moayieit ®I'OC CIIO.

1.1 Mecro y4eOHOTO mpeaMeTa B CTPYKTYpe OCHOBHOHM 00pa30BaTeIbHON IPOrPaMMBI

VYueOubiii npeamer «MaremaThKka» H3ydaeTcss B paMKax o001eo0pa3oBaTeIbHON MOATOTOBKU
OCHOBHOH 00pa30BaTeIbHON MPOTrPaMMBbI CpeiHEro mpodeccuoHanbHOro oopazoBanus (nanee — OOIT
CIIO) no cnenmansHocT 36.02.01 «Berepunapus» Ha 6a3e OCHOBHOTO 00IIIEro 00pa3oBaHUsI.

1.2 llenu u 3agaun y4eOHOTO TIpeaMeTa

Peanuzarus nmporpammer yuebHnoro npeamera «Maremaruka» B cTpykrype OOIT CIIO nanpasieHa Ha
JOCTHXKEHHE IIeTTH T0: OCBOCHHI0 oOpasoBarenbHbIX pe3ynbraroB @I'OC COO: muuHoctHBie (JIP),
metanpenmetasle (MP), npeamernsie 6a3oBoro ypoBHs (IIPG), moaroroBke oOywarommxcs K
0CBOCHHIO 00HIMX ¥ npodeccnoHanbHbix koMmeteHnuil (nanee — OK, IIK) B coorBerctBrm ¢ ®T'OC
CIIO no cneunansuoctu 36.02.01 «Berepunapus».

B paboueit mporpamme mpexycCMOTPEHO MPOBEICHUE JICKITHNOHHBIX U MPAKTUYCCKUX 3aHATHIH B (hopme
MPAKTUYECKON IMOATOTOBKH B BUJE BBIMOJIHEHMS OTACNIBbHBIX BHAOB pabOT, CBS3aHHBIX ¢ Oymyiien
poheCCHOHATTLHOMN IeATEEHOCTHIO.

B cootBerctBuu ¢ OOIl COO conepkanue mporpaMMbl HalpaBiI€HO HA JAOCTHKEHHE CIEIYIOLINX
3aja4:

- (opmupoBaHHE IEHTPATbHBIX MAaTEMAaTHYECKUX MOHATUN (YUCIO, BEIUYMHA, T€OMEeTpUYecKas
¢urypa, mepeMeHHas, BEPOATHOCTh, (YHKIHs), OOECHEUMBAIOMIMX MPEEMCTBEHHOCTh M|
MEPCIeKTUBHOCTh MAaTEMAaTHYECKOTO 00pa30BaHMs 00YUYarOIINXCS;

- IOJIBEZIeHNE O0yJaroUIMXCcs Ha TOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3M MaTEMaTUKU
U OKPY’KAIOIIEero MUpa, MOHUMAHUIO MAaTEMaTHKU KaK YacTH 00IIel KyIbTyphl YEIOBEYECTBA,

- IOJIBEJICHNE O0yJaroUIuXcs Ha TOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U MaTeMaTUKU
U OKPY’KAIOIIEero MUpa, MOHUMAHUIO MAaTEMaTHKU KaK YacTH 00IIel KyIbTyphl YeIOBEUYECTBA,

- pa3BUTHE WHTEJUICKTyaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OOy4aromuxcs, MMO3HABaTEIbHOMN
AKTUBHOCTH, HCCJIEAOBATEIbCKUX YMEHUW, KPUTUYHOCTH MBIIUICHUS, HHTEpeca K HU3YUYEHUIO
MaTEeMaTHUKH;

- (dopmupoBanue (HYHKIMOHATLHOM MaTEeMAaTHYECKON TIpPaMOTHOCTH: YMEHHUS pacro3HaBaTh
MaTeMaTUYeCKHe acleKThl B PEANbHBIX >KH3HEHHBIX CUTYAlUSX U MPU H3YUYCHUH JAPYTUX YIEOHBIX
MpPEeIMETOB, TIPOSIBJICHHS 3aBHCUMOCTEH M 3aKOHOMEpPHOCTEW, (opMynupoBaTh HUX Ha S3BIKE
MaTeMaTUKd M CO3/1aBaThb MaTeMAaTUYeCKHUE MOJENH, MPUMEHSATh OCBOEHHBIM MaTeMaTHYeCKUH
anmapaTr Juisl pelIeHHs MPaKTUKO-OPUEHTUPOBAHHBIX 3a/]ady, HMHTEPIPETUPOBAThH W OLEHUBATH
MOJIy4YE€HHBIE PE3YJIbTATHI.

B mpormecce ocBoenust yueOHoro mpeamera «MaTemaTtuka» y OOy4arolIMXCs IieJieHarpaBIeHHO
(dbopMuUpYIOTCS yHUBEpCAlbHbIE YyueOHBbIE JeWCTBUA, BKJIOYas (OpMHUpPOBaHHE KOMIETEHLIHUH B
obnactTi y4eOHO-MCCNEOBAaTENbCKOM M MPOEKTHOH JAEATeNbHOCTH, KOTOphIE B CBOIO OuYepe]b
o0ecrneunBaroT NpeeMcTBEHHOCTh (hopMupoBanus ooumx kommnereHuit ®I'OC CIIO.

dopMHUpOBaHUE YHUBEPCATbHBIX Y4YEOHBIX JIEHCTBUH OpPHUEHTUPOBAHO Ha TMPodecCHOHATHHOE
camoomnpe/esieHne o0yJaroluxcsl, pa3BUTHE 0a30BbIX YIPaBICHYECKUX YMEHUH MO MJIAHUPOBAHUIO U
MIPOEKTUPOBAHUIO CBOETO MPOPECCHOHATBHOTO Oy IyIIEro.

1.3. O6mas xapakTepucTuKa yueOHOro npeamera

VY4eOubiii npeamer «MaremaTuka» H3ydaeTcsi Ha YIUIyOJEHHOM YpOBHE. YUeOHBIH mpenMer
«MaTeMaTuka» HMMEET MEXIUCIHUIUIMHAPHYIO CBsI3b C IpeaMeTaMH o00I1eo0pa3oBaTeNbHOIO H
IUCLUIUIMHAMK  of0menpodeccuoHanbHoro nukia: «Mupopmatuka», «Pusuka», «XuUMHA» U
IUCUUIUIMHAMKE  oOmienpodeccuoHanpHoro  mukna:  «MHpOpMannoHHbIE — TEXHOJOTMH B
IpoeCCHOHATIBHOM 1E€ATETLHOCTI.



Conepxanue y4yeOHOro IMpeaMeTa HampaBI€HO Ha JIOCTH)KEHUE JMYHOCTHBIX, METANpEeIMETHBIX M
MPEAMETHBIX PE3YJIbTaTOB 00y4ueHus, peraameHTupoBanHbIXx @I'OC COO.

B mpodunbHyI0 COCTaBIAIONIYI0O 1O TPEAMETY BXOAUT MPO(PECCHOHATBFHO OPUEHTHPOBAHHOE
cojepxkaHue, HeoOXxomumoe misg (HOPMHUPOBAHHUS y OOyYaromuxcsi OOIMX U MPOQECCHOHATBHBIX
KOMIIETECHIIUH.

B nporpamme no yueGHOMY npeamery «Marematukay, pealn3yeMoil mpy MOJIr0TOBKE 00yJaronuxcs
no crenuansHocTH 36.02.01 «Berepunapus», npoduibHO-OPUEHTHPOBAHHOE COJEPKAHHE HAXOAUT
OTpakeHHE B TEMaX:

Mooyns 3. IlpsiMble U IJIOCKOCTU B IPOCTPAHCTBE

Mooynv 4. KoopiuHaThl B BEKTOPBI

Mooyns 5. OCHOBBI TPUTOHOMETPUH

1.4 TInanupyemble pe3ysbTaThl OCBOCHHUS y4eOHOTO MpeaMeTa
Tabmua 1

Kongr
pe3yib [Tnaaupyemblie pe3yabTaThl Y4eOHOTO TpeaMeTa
TaTOB

Jlnunoctueie pe3ynbratsl (JIP)

I'pasicoanckozo eocnumanus:

c(OPMHPOBAHHOCTH TPAKIAAHCKOH MO3UIMH 00yUYaIOIIErocs KaK aKTHBHOTO H
OTBETCTBEHHOTO YJIEHa POCCUHUCKOrO OOIIEeCTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBAXKCHHE 3aKOHA U
MIPABOIIOPSIIIKA;

MPUHATHE TPAJAUIIMOHHBIX HAIIMOHAJIBHBIX, 00IIEUEIOBEUECKUX TYMAaHUCTUIECKUX U
JEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTb TPOTUBOCTOSTH HIE0JIOTMH SKCTPEMH3MA, HallMOHAIM3Ma, KceHopoOuw,
JUCKPUMMHALIMY 10 COLUAIbHBIM, PEITMTUO3HBIM, PACOBBIM, HALIMOHATbHBIM
MIPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIHHOCTh B MHTEpEcax rpakAaHCKOTo 00IIeCTBa,
y4acTBOBaTh B CAMOYNPABIEHUH B 00111€00pa30BaTEIbHON OPraHU3alluU U IETCKO-
FOHOILIECKUX OpraHu3aiusx;

yMEHHE B3aUMO/ICCTBOBATH C COIIMAIbHBIMUA HHCTUTYTaMHU B COOTBETCTBUU C MX
GYHKIIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOU NEATEIHLHOCTH;

JP. 1

IMaTpHOoTHYECKOr0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUICKOM TPaXKIaHCKON UIACHTUYHOCTH, TAaTPHOTHU3MA,
YBaXKEHUS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTHU nepen PoanHoii, roproctu 3a
CBOM Kpail, CBOI PoanHy, CBOH S3BIK U KYJIbTYPY, IPOILIJIOE U HACTOSAIIEE
MHOTOHallMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K TOCYIAPCTBEHHBIM CUMBOJIAM, HCTOPUYECKOMY U
MIPUPOAHOMY HACJIEAUIO, MIAMATHUKAM, TPAIULIUAM HapoaoB Poccun, JOCTHREHUAM
Poccun B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIOTUAX U TPYIIE;

ujeitHast yOe:KJIeHHOCTh, TOTOBHOCTh K CITy>KE€HHIO U 3amute OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CYAh0Y;

JIP.2

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO MTOBEACHHS,;

CIIOCOOHOCTH OIICHWBATh CUTYAIIMIO U TPUHUMATh OCO3ZHAHHBIC PEIICHHUS,
OpI/IeHTI/Ip}/ﬂCB Ha MOpaHBHO-HpaBCTBCHHBIC HOpMBI U ICHHOCTH,

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUYMBOTO OYAyIIEro; OTBETCTBEHHOE
OTHOIICHUEC K CBOUM pOI[I/ITeHHM 158 (I/IHI/I) npyrHM YJI€HaM CEMbH, CO3JaHUIO CEMbH Ha
OCHOBE OCO3HAHHOTO MPUHATHUSA LICHHOCTEH CEMEITHOMN U3HU B COOTBETCTBUU C

JIP. 3




TpaguIusMu HapooB Poccuu;

JIP. 4

ICTEeTHYECKOI0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIOUas 3CTETUKY ObITa, HAYYHOT'O U
TEXHUUYECKOTO TBOPUECTBA, CIIOPTA, TPyAa U OOLIECTBEHHBIX OTHOLLIEHU;
CIOCOOHOCTh BOCIIPUHUMATD Pa3JIMUHbIe BUbI HCKYCCTBA, TPAJAULIUU U TBOPYECTBO
CBOETO U APYTHUX HApOAOB, OLIYHIaTh SMOLUOHAIBHOE BO3IEHCTBUE HCKYCCTBA;
yOeXIeHHOCTh B 3HAYMMOCTH JJIs1 JINYHOCTH U OOILECTBA OTE€YECTBEHHOTO U
MHPOBOT'0 UCKYCCTBA, STHUYECKUX KYJIBTYPHBIX TPAJAULIMNI U HAPOJHOIO TBOPYECTBA;
TOTOBHOCTB K CAMOBBIPa)KEHHIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MPOSIBIISTH
Ka4eCTBa TBOPYECKOM JIMYHOCTH;

JP.5

Du3n4ecKOro BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH 37J0POBOT0 U 06€30M1aCHOT0 00pasa KU3HU, OTBETCTBEHHOTO
OTHOIIICHHS K CBOEMY 3/I0POBBIO; TIOTPEOHOCTH B (PU3NIECKOM
COBCPUICHCTBOBAHUH, 3aHATUAX CHOpTI/IBHO'O3IIOpOBI/ITCHI)H0ﬁ JACATCIBbHOCTBIO,
AKTUBHOE HETIPUSTUE BPEIHBIX IPUBBIUEK U MHBIX (OPM MIPUUYUHCHUS Bpeaa
(bU3NIECKOMY M ICHXHYECKOMY 3JI0POBBIO;

JIP. 6

TpynoBoro BocnuTaHus:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MAaCTEPCTBA, TPYI0JIIO0HE;

TOTOBHOCTBH K aKTUBHOM JEATSIBHOCTH TEXHOJOTNUECKON M COIMaIbHON
HaIpaBJIEHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATD, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBIIIOJIHATH TaKYyIO AESATEIbHOCTD;

WHTEpPEC K pa3IndHbIM chepam mpopecCHOHATBHON ASSITETLHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOp OyAyIIel npodeccun U peaaTn30BbIBaTh COOCTBEHHBIE
JKM3HCHHBIC IIJIaHEI;

TOTOBHOCTB U CIIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPA30BaHUIO HA IPOTSHKEHUN
BCEH KHU3HU,

JP.7

JKOJIOTHYECKOr0 BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTH 3KOJIOTHYECKON KYJIbTYpPbI, IOHUMaHHUE BIUSHUS COLIMAIBHO-
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLIMATIBHON CPEJIbI,
OCO3HaHUeE TN100aIbHOI0 XapaKTepa dKOJOTHYECKUX TPobieM;

IUIAHUPOBAHUE U OCYIIECTBIIEHUE IEHCTBUN B OKPYKAIOIIEH CPEJle HA OCHOBE 3HAHMS
LEeJIeN yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

aKTUBHOE HETIPUATHE IEHCTBUH, IPUHOCALINX BPE OKPYXKAIOLIEH Cpene;

YMEHHE NMPOTHO3UPOBATh HEOJATONPUSITHBIE SKOJIOTHUECKHUE MTOCIEACTBHS
MIPEANPUHUMAEMBIX JEHCTBUM, MPEIOTBPALLATH UX;

paciivpeHye OnbITa AEITeIbHOCTH IKOJIOTHYECKOM HallpaBI€HHOCTH;

JIP. 8

IleHHOCTH HAYYHOI'O TO3HAHMS:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTUKH, OCHOBAHHOT'O HA IUAJIOTe KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B

MIOJINKYJIbTYPHOM MHPE;

COBEpIIEHCTBOBAHNUE S3bIKOBOM U YMTATEIHCKOM KYIbTYpHI KaK CpeACcTBa
B3aMMOJEHCTBUS MEXKIY JTIOAbMHU U ITO3HAHUS MUPA;

OCO3HaHHE [IEHHOCTU HAYYHOH JESITeIbHOCTH, TOTOBHOCTh OCYILIECTBIISITh MPOEKTHYIO
U UCCJIEJIOBATEIBCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

Mertanpeamerssle pe3ynbrarsl (MP)

MP 1

OBnaneHne YHUBEPCAJAbHBIMH y‘-lQﬁHbIMI/I NMO3HABATEJbHBIMHU A€HCTBUSIMM:

MP 1.1

0a30BbIe JIOTHYECKHE JeliCTBUA:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTYaTHM3UPOBAThH IIPOOJIEMY, paCCMATPUBATH €€
BCECTOPOHHE;

YCTaHABIIMBAThH CYNIECTBEHHBIA MPU3HAK WJIM OCHOBAHUS JJIsI CPABHCHHSI,
KiaccuuKanuu u 0000IIeHNS,




OIpPEACIIATh LHCIIN ACATCIBHOCTH, 3a4aBaTh MapaMETpPbl U KPUTCPUN UX JOCTUIKCHUS,
BBIABJIATH 3aKOHOMCPHOCTHU U ITPOTHBOPCUHA B paCCMATPHUBACMBIX ABJICHUAX
BHOCHTBH KOPPEKTHUBBI B ACATCIbHOCTh, OI€CHHUBATh COOTBETCTBUEC PE3YIILTATOB
ejsiM, OUCHUBATh PUCKU MOCJIEICTBUI ACATCIIBHOCTH,

pa3BuUBATh KPCATHUBHOC MBIIIJICHUEC IIPU PCIICHNUN )XU3HCHHBIX HpO6J'I€M.

MP 1.2

0a3oBble HCCIe0BATEIbCKIE NeiCTBHUA:

BJIaJICTh HaBBIKAMH y4eOHO-HCCIIEIOBATEIIbCKOM M TPOSKTHOM JIEATEIILHOCTH,
HaBBIKAMU pa3perieHust npoodiiem;

CIIOCOOHOCTh M TOTOBHOCTB K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHUS
MPAKTUYCCKUX 3aa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHU
OBJIQJICHUE BHJIAMH JIESITEIHHOCTH IO MOJYYSCHHIO HOBOTO 3HAHMSI, €T0
MHTEPIpPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUCOHBIX
CUTYaIlUsX, B TOM YHCJIC IPHU CO3/IaHUH YUEOHBIX U COIIMATIBHBIX IPOCKTOB;
(hopMHPOBaHHE HAYYHOTO THIIA MBIIIUICHHUS, BJIaICHUE HAYIHON
TEPMUHOJIOTHEH, KIFOUEBBIMU TOHATHUSIMH U METOJIaMU;

CTaBUTH U (POPMyITUpPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTeIbHON
NESITeIbHOCTH U )KU3HEHHBIX CUTYAIHSIX;

BBIABJIATH MIPUYUMHHO-CIICACTBCHHBIC CBA3U U AKTYaJIM3UPOBATh 3a/1avy,
BBIJIBUTATh TUIIOTE3Y €€ PEUICHHUs, HAXOUTh apryMEHTBI JIJIS IOKa3aTeIbCTBA
CBOMX YTBEPXKACHUH, 3aaBaTh ITapaMETPbl U KPUTEPUU PELLICHHUS;
AHAJTM3UPOBATh MOJYYCHHBIC B XOJI€ PELICHUS 33a]]a4l PE3YIbTaThl, KPUTHYCCKH
OLCHUBATHb UX NOCTOBECPHOCTH, IPOTHO3UPOBATH U3MCHCHHEC B HOBBIX YCJIOBHUAX,
JlaBaTh OLICHKY HOBBIM CHTYAIlUsIM, OLICHHUBATh IIPUOOPETEHHBIH OIIBIT;
pa3pabarbIBaTh IUIaH PEIICHHS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIUXCS
MaTepUabHBIX U HEMAaTEePUAILHBIX PECYPCOB;

OCYIIECTBIISATH 1IeJICHANIPABICHHBIN MOUCK TIEPEHOCA CPEIICTB U CIIOCOOOB JACHCTBHS B
npodecCHOHATIBHYIO CPEeaYy;

YMETb NNIEPCHOCUTH 3HAHHWA B IMTO3HABATCIIbHYIO U ITPAKTUYCCKYIO o0JacTu
KHU3HEACATEILHOCTH;

YMETb UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00acTel;

BBIJIBUTaTh HOBBIC HJICH, TIPEIaraTh OPUTHHAIBHBIE MTOIXO/IbI U PEIICHUS;
CTaBUTH HpO6J'IeMI)I 1 3aJla4M, JOMMYCKAIOIHEC AJIbTCPHATUBHBIC PCIHICHUS

MP 1.3

pab6ora ¢ nngopmanmeii:

BJIaACTh HABBIKAMU nonyquI/m I/IH(bOpMaIII/II/I N3 NICTOYHUKOB pa3HBIX THUIIOB,
CaMOCTOATENIbHO OCYLIECTBIISATh MOUCK, aHATIU3, CUCTEMATU3AIUIO U
MHTEpPIpEeTaIo MHPOPMALIMK Pa3INYHbIX BUJOB U (DOPM MPEICTaBICHHUS;
CO3/1aBaTh TEKCTHI B PA3UYHBIX (hOpMaTax ¢ yueTOM Ha3HaueHUs HHPOpMAIUHU U
1L[eJIeBOM ayTUTOPUH, BBIOMpas ONTUMAIBbHYIO (OpPMY MpeICTaBICHUS U
BU3YaJIH3alUy;

OIICHUBATH JIOCTOBepHOCTB, JICTUTUMHOCTDB I/IH(i)OpMaIII/II/I, €€ COOTBCTCTBHC
MIPaBOBBIM U MOPAIbHO-3TUYECKUM HOpMaM;

HUCIIOJIB30BaATh Cpe)ICTBa I/IH(bOpMaI_H/IOHHBIX 158 KOMMYHI/IKaI_[I/IOHHI)IX TCXHOJ’IOFI/If/i B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U

OpraHU3AIMOHHBIX 3a71a4 ¢ COOJII0ICHHEM TPeOOBaHUN APTOHOMHKH, TEXHUKU
0€30MMacHOCTH, THTUEHBI, peCypcocOepeKeHUs, TPABOBLIX U ATHUECKUX HOPM,
HOPM HHGOPMAIIMOHHON O€30MTaCHOCTH;

BIIa/IETh HABBIKAMU PACMO3HABAHUS U 3aIIUTHI HHPOpMaru, HHHOPMAITMOHHON
0€30IaCHOCTH JIMYHOCTH.

MP 2

OBnaueHne YHUBEpPCAJIbHBIMU KOMMYHHUKATHBHBIMHA JEeHCTBUSIMM:

MP 2.1

a) o01eHme:
OCYILECTBIISATH KOMMYHHKAIIUU BO BCeX cepax KU3HHU;
pacro3HaBaTh HEBEpOATBLHBIE CPEJICTBA OOIICHHS, TOHUMATh 3HAYCHUE COIMMAITbHBIX




3HAKOB, PACIO3HABATH MPEIIOCHUIKN KOH(QINKTHBIX CHUTYAI[Mid ¥ CMATYaTh
KOH(JINKTBI,

BJIAJICTh PA3IMYHBIMU CIIocO0aMy OOILCHUS ¥ B3aUMOACHCTBHS;
apryMEHTHPOBAHHO BECTH JHAJIOT, YMETh CMAT4aTh KOH(PIUKTHBIC CUTYaIUH;
Pa3BEpPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAaHHEM SI3BIKOBBIX
CPEICTB;

MP 2.2

0) coBMecTHasl 1eATeJIbHOCTD:

MMOHUMAThH U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAH/IHON W WHIUBUAYAITBHON paOOTHI;
BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JCHCTBHIA ¢ y4eTOM OOLINX HHTEPECOB U
BO3MOXHOCTEH Ka)J0T0 WIEHA KOJUIEKTUBA;

MIPUHUMATH LIEJIM COBMECTHOM ESATEIbHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH
JICACTBUSA 110 €€ JTOCTUKEHUIO: COCTABJIATD IUIAH ICUCTBUM, PACIIPEIEIIATh PO C
y4€TOM MHEHUH YUYaCTHUKOB OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PabOTHI;
OIICHMBATh KaU€CTBO CBOETO BKJIA/Ia M KaXKJIOTO YYaCTHUKA KOMaH/IbI B OO
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeJjaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJIEH C MO3ULIMU HOBU3HBI, OPUTMHAJILHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

KOOPJIMHHUPOBATH M BBITIOJIHATE PA0OTY B YCIOBHSX PEATbHOTO, BUPTYaTHHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

OCYIIECTBJIATh MO3UTUBHOE CTPATErMYECKOE MOBEACHUE B PA3ITMYHBIX CUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh HHUITMATUBHBIM.

MP3

OBjaaaenue YHUBEPCAJIBHBIMH PEryJIS TUBHBIMU JEeHCTBUSIMM:

MP 3.1

a) caMOOpraHu3anmsi:

CaMOCTOSITENILHO OCYILLECTBIISITh I03HABATENbHYIO JESATEIbHOCTb, BBISBIATh
po0JIeMbl, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 33714 B 00pa30BaTEIbHOM
NEeSTEIbHOCTH U KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITENILHO COCTABJIATH IUIAH PEIIEHUs MPOOJIEMBbI C YIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEITOYTECHHUI;

JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM;

paciupsaTh paMKH y4eOHOTr0 NMpeAMETa Ha OCHOBE JINYHBIX MPEIIOYTEHHIH;
JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
pellIeHne; OlleHUBaTh IPHUOOPETEHHBIN OMBIT; CIOCOOCTBOBATH (POPMUPOBAHUIO U
MIPOSIBJICHUIO MIMPOKOM 3pyINIIUU B pa3HbIX 00JacTAX 3HAHUH, TOCTOSIHHO MOBBILIATH
CBOM 00pa3oBaTeNbHbIN U KYJIbTYPHBI YPOBEHbD;

MP 3.2

0) CAaMOKOHTPOJIb:

AaBaTb OLICHKY HOBBIM CUTYallUSAM, BHOCUTb KOPPCKTUBEI B ACATCIbHOCTDL, OLICHUBATH
COOTBETCTBHE PE3YIHTATOB LIEIISIM;

BJIaACTh HaBBIKAMH MMO3HABATEIILHON pe(bHeKCI/II/I KaK OCO3HaHUs COBECPIIACMBbIX
JeWCTBUI M MBICIMTEIBHBIX POLIECCOB, UX PE3Y/IHTATOB U OCHOBAHUM;

HCIIOJIB30BATh IMPUCMBI pe(bHeKCI/II/I AJId OLICHKU CUTYyaluu, BI)I60pa BCPHOI'0 pCIICHUA,
YMETh OLIEHHBATh PUCKHU U CBOEBPEMEHHO NPUHUMATh PELICHHUs 10 UX CHIKEHHIO;

MP 3.3

B) SMOIMOHAJIbHBIN HHTEJJIEKT, NPeANoJIaraluui cpopMMpOBAHHOCTD:
CaMOCO3HaHUS, BKIIOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE SMOIMOHATHHOE
COCTOSIHHE, BHJICTh HAMPABIICHUS PAa3BUTHSI COOCTBEHHOM SYMOITMOHAIBHON C(hepHI,
OBITh YBEpEHHBIM B ce0€;

CaMOpEryJIMPOBAHUS, BKIIOUAOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh
OTBETCTBEHHOCTH 32 CBOE MIOBE/ICHUE, CTIOCOOHOCTH aalTHPOBATHCS K
SMOILIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEN MOTHBALMHU, BKIIOYAOLIEN CTPEMIICHHE K JOCTUKEHHIO LIEIIN U YCIIEXY,
ONTUMU3M, NHULIMATUBHOCTh, YMEHUE JACMCTBOBATh, UCXO/S U3 CBOMX BO3MOKHOCTEH;
SMMATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHATHLHOE COCTOSTHUE IPYTHX,
YUUTBHIBATh €T0 MPH OCYIIECTBICHUH KOMMYHHKAIIUHU, CIIOCOOHOCTh K COUYBCTBHUIO U




COTIEPEKUBAHUIO;
COILIMAJIbHBIX HABBIKOB, BKITFOUYAIOIINX CIIOCOOHOCTh BBICTPAMBATH OTHOIIIECHUS C
JPYTUMU JTIOAbMH, 3a00THTHCS, IPOSBIIATH HHTEPEC U pa3peniaTh KOHQIUKTHL

MP 3.4

r) IpUHATHE ce0sl M APYTUX JIdei:

MIPUHUMATD ce0sl, TIOHMUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

[IPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX JIIOJEH IIPU aHAIU3€ PE3YJILTATOB
NesITeNIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO APYTUX JIOAEH Ha OIINOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYTOro YeJIOBEeKa.

IIpenmertHbie pe3ynbTaThl 6a30BbIi ypoBeHb (I1P 6)

TPy 01

Bnanenne Meronamu 10Ka3aTenbCTB, AITOPUTMAMU PELLICHUS 3a7a4; YMEHUE
(hopMyIMpOBaTh OMPEICIICHUS, AaKCHOMBI U TEOPEMBI, IPUMEHSThH UX, IPOBOJIUTH
JI0KA3aTeJIbHBIE PACCYKIACHHUS B XO/I€ PELICHUS 3a/1a4;

[TPy 02

YMeHue onepupoBaTh MOHATUSIMU: CTEIICHD YHCIIA, JIOTapU(M YUCIIa; YMECHHE
BBITIOJTHSATH BBIYUCIICHUE 3HAYCHHUH U TPe0Opa30BaHus BEIPAXKEHHI CO CTETIEHSIMU U
norapudmamu, Tpeodpa3oBaHUs IPOOHO-PANMOHAIBHBIX BEIPAKCHUIA;

[1Py 03

YMeHue onepupoBaTh MOHATUAMU: PALIMOHAIbHBIC, UPPALIMOHAIIBHEIE,
MoKa3aTebHbIe, CTETICHHBIC, JIoTapu(MUIECKHE, TPUTOHOMETPHYECKUE YPaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI,

[TPy 04

YMeHue onepupoBaTh MOHATHIMHA: GYHKINS, HETIPEPhIBHAS (PYHKIIUS, TIPOU3BOIHAS,
nepBooOpasHasi, ONpeeICHHbII HHTErpajl; YMEHHE HaXOAUTh IPOU3BOHbIE
AJIEMEHTAPHBIX (DYHKIIHA, HCIIONIB3YsI CIIPABOYHBIE MaTePHAIIBL; CCIIECAOBATH B
IPOCTEHIINX CIydasxX GYHKIUU HA MOHOTOHHOCTb, HAXOJAUTh HAUOOJIbIINE U
HAaMMEHBIINE 3HAYCHUS! PYHKIUH; CTPOUTH rpa)iKi MHOTOWICHOB C HCIIOJIB30BAaHHEM
anmnapara MaTeMaTH4ECKOIO aHaIn3a; IPUMEHATh IPOM3BOIHYIO IIPU PELIEHNUH 3a1a4
Ha JIBIKEHUE; pelIaTh NPaKTUKO-OPUEHTHPOBAHHBIE 3aa4U

Ha HauOoJbIINe U HAMMEHbIIINE 3HAUSHHsI, HA HAX0X/IeHUE MyTH, CKOPOCTH U
YCKOPEHHUS;

ITPy 05

YMeHnue onepupoBaTh MOHATUSAMU: pallMOHaNIbHAs (QYHKIUS, IOKa3aTeNbHas
¢byHKLusA, cTeneHHas QyHKIMs, Jorapudmuyeckas QyHKIHsI, TPUTOHOMETPUYECKHE
¢byHKIMHN, 00paTHbIE (QYHKIUU; YMEHUE CTPOUTH IPpapUKu U3y4EeHHBIX (QYHKIIHM,
UCIOJIb30BATh TPaQUKH MTPHU U3YUYEHHUH MTPOLIECCOB M 3aBUCUMOCTEH, IPU pEeLIeHUN
3aJ1a4 U3 IpYrux yuyeOHbIX MPEAMETOB U 337a4 U3 peaJbHON KU3HU; BbIpaXaTh
(dopMynaMu 3aBUCUMOCTH MEX]1y BETMUYMHAMU;

ITPy 06

YMeHue penath TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YHCIIE€ Ha MPOLEHTHI, 10JIU U
4acTH, Ha IBWKEHHE, paboTy, CTOMMOCTb TOBAPOB U YCIIYT, HAJIOTH, 33J]a4u U3
o0yacTy ynpaBJeHHs JUYHBIMU U CEMEUHBIMU (PHAHCAMU ); COCTABIISTh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a7a4M, UCCIIEN0BATh
MIOJIly4YEHHOE PELICHHE U OLICHUBATh IPaBJONO0I00HOCTh PE3yJIbTaTOB;

ITPy 07

YMeHue onepupoBaTh MOHATUSMU: CpeHee apudMeTHIecKoe, MeInaHa, HauOobIIee
Y HaWMEHbIIIee 3HAUCHHS, pa3Max, JUCTIEPCHS, CTAHIAPTHOE OTKJIOHEHUE YHCIIOBOTO
Habopa; yMeHUe U3BIEKaTh, HHTEPIPETUPOBATH HHPOPMAITUIO, TIPECTABICHHYIO B
Ta0auIaX, Ha JUarpaMMax, rpadukax, OTpakaroIlyro CBOMCTBA peaTbHBIX MPOIECCOB
U SIBJICHUI; IPEACTABIATH HHPOPMAITUIO C TTOMOIIBIO TA0JIUIl U IUATPAMM;
HCCTIE0BATh CTATHCTHYECKHUE TAHHBIC, B TOM YHCIIE C TPUMEHEHUEM TpauaecKux
METOJOB U 3JIEKTPOHHBIX CPEJICTB;

ITPy 08

YMeHHe onepupoBaTh MOHATHIMU: CIIyYailHBIM OIBIT

U clly4yaifHoe cOOBbITHE, BEPOATHOCTh CIIyYaifHOTO COOBITHS; YMEHUE BHIYUCIIATD
BEPOSATHOCTH C UCIOJIb30BaHUEM I'paUueCKUX METOJ0B; IPUMEHATH (POPMYJIBI
CJIO’KEHUS U YMHOKEHHSI BEPOATHOCTEH, KOMOMHATOPHBIE (DAKThI U (OPMYIIBI IPU
pELICHNH 33]1a4; OLIEHUBATh BEPOSITHOCTH pealIbHBIX COOBITUI; 3HAKOMCTBO CO




CIIy4aiiHbIMH BEJIMYMHAMM; YMEHHUE PUBOAUTH IPUMEPHI MTPOSBICHUS 3aKOHA
OOJBIINX YKCEN B IPUPOTHBIX
1 OOIIIECTBEHHBIX SBJICHUSX;

ITPy 09

YMeHue onepupoBaTh MOHATUAMU: TOUKA, IIPsAMasi, IIIOCKOCTh, IPOCTPAHCTBO,
JIBYTPaHHBIN yToJ, CKPEIIUBAIOIINECS MTPAMbIE, MAPATIIEILHOCTD U
MEPIEHAUKYISIPHOCTD MPSAMBIX U INIOCKOCTEM, YTOJI MEXAY MPAMBIMH, YTOJ MEXKIY
MPSAMOU M TIIOCKOCTBIO, YTOJI MEXAY IIOCKOCTSIMU, PACCTOSHUE OT TOUKH J0
IJIOCKOCTH, PACCTOSIHUE MEXKY IPSMBIMH, PACCTOSTHUE MEKY TUIOCKOCTSIMU; YMEHUE
WCIIO0JIB30BAaTh NP PEIICHUH 33/1a4 U3yYeHHBIC (PaKThl M TEOPEMBI INIAHUMETPHUH;
YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA;

TPy 10

YMeHue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, CEYEHHE MHOTOTpaHHHKA, KYO,
napaiesienurne i, Ipu3Ma, nupamuia, Gurypa u HoBepXHOCTh BPALICHUS, IUIHHID,
KOHYC, ap, cdepa, ceueHus: GUrypbl BpalleHus, MIOCKOCTb, Kacarolasics cepsl,
LUJIMHAPA, KOHYCA, IUIONIa/Ib [IOBEPXHOCTHU MPAMHUJIBbI, IPU3MBI, KOHYCA, [IUIMH]PA,
wionaab chepsl, 00beM Kyda, MPSIMOYTOJIBLHOTO NMapajieenune/1a, TUPaMu/Ibl,
MIPU3MBI, HWJIMH]Ipa, KOHYCA, 1l1apa; yMEeHUE U300pakaTb MHOTOTPaHHUKHU U
MMOBEPXHOCTU BPALICHUS, UX CEUYEHUS OT PYKH, C TOMOILBIO YEPTEKHBIX
MHCTPYMEHTOB M 2JIEKTPOHHBIX CPEJICTB; YMEHHE PACIIO3HABATh CUMMETPHIO B
MIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH PABUIIBHBIE MHOTOI'PAHHUKY;

[Py 11

YMeHue onepupoBaTh MOHATHIMU: ABIKEHHE B TIPOCTPAHCTBE, MOI00HBIC (DUTYPHI B
IIPOCTPAHCTBE; UCIOJIb30BaTh OTHOIIEHHUE IJIOLIAICH TOBEpXHOCTENH U 0OBEMOB
1oTIOOHBIX (PUTYp NIPH PEeLICHUHN 3ajad;

[Py 12

YMeHue BBIYUCIATh TEOMETPUYECKHE BEIMUUHBI (JJIMHA, YroJ, IUI0Iab, 00beM,
TUTOIIAIb IOBEPXHOCTH), HCIIOJIB3Ys N3YUEeHHBIE ()OPMYIIBI U METOJIBI;

[1Py 13

YMeHnue onepupoBaTh NOHATUAMU: IPSIMOYTOJIbHASL CUCTEMA KOOPANHAT, KOOPAUHATBI
TOYKH, BEKTOP, KOOPJIMHATHI BEKTOPA, CKATSIPHOE MPOU3BECHHE, YTOJI MEXKIY
BEKTOpPaMHM, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOPA HA YHCIIO; HAXOJIUTB C
MTOMOIIBIO U3YUYEHHBIX (POPMYJI KOOPJUHATHI CEPEUHBI OTPE3Ka, PACCTOSTHUE MEXKITY
JIBYMsI TOUKaMH;

TPy 14

YMeHnue BIOUpaTh NOAXOAAIINHN U3YUEHHBINH METO/ JUIsl peIIeHUs 3a/1auH,
pacrio3HaBaTh MaTeMaTHYeCKUe (PaKThl 1 MaTEMAaTUYECKUE MOJIENTU B IPUPOJIHBIX U
OOIIECTBEHHBIX SBJIEHUSX, B UCKYCCTBE; YMEHUE IPUBOIUTH PUMEPDI
MAaTE€MaTHUYECKUX OTKPBITUM POCCUNCKON U MUPOBOM MaTEMAaTUYECKOW HAYKH

Tabnura 2

Bunel yauepcanbHbix yueOHbIx | Kombl Hanmenosanne OK

NEeNCTBUN OK

[To3HaBarenbHbIE OK 03 [TnanupoBaTh M peaaTu30BBHIBATH COOCTBEHHOE
YHUBEpCaJIbHbIE YUeOHbIE npodeccoHaIbHOE U TMYHOCTHOE pa3BUTHE,
neiictBus (popmupoBaHue MIPEANPUHUMATENIBCKYIO AESTEIBHOCTD B
COOCTBEHHOM 00pa30BaTENIbHOM npodeccuoHaIbHOM cepe, UCIOIb30BATh 3HAHUS
CTpaTeruu, CO3HaTEIbHOE 10 NMPaBOBOW U (PMHAHCOBOM TPAMOTHOCTH B
¢dbopmupoBaHue Pa3IMYHBIX KU3HEHHBIX CUTYaLUsIX

00pa3zoBaTeNbHOTO 3aIMpoca)

KomMMyHUKaTHBHBIE OK 01 BeiOupats ciocoOsl perieHus 3aaay
YHUBEpCAIbHBIC YICOHBIC PO eCCHOHATBHON JIEATETHHOCTH
JeNCTBUS (KOJUIEKTUBHAS U IPUMEHHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM
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WHIUBHTyaJIbHAsI IEATEIIEHOCTD
JUIS peUIeHusl y4eOHBIX,

OK 02

Hcnonbp30BaTh COBPEMEHHBIE CPECTBA MIONUCKA,
aHaJM3a U MHTEepIpeTanuu HHPOpMaIuu 1

[I03HABATENbHBIX, MH(POPMALIMOHHBIE TEXHOJIOTHH JUIs BBIITOJIHEHUS
HCCIIEI0BATEIbCKHUX, 3a7a4 MPO(EeCCUOHATBHON eI TeTbHOCTH
IPOEKTHBIX,
npo¢eccHOHAIBHBIX 3a/a4) OK 04 DddexkTuBHO B3aUMOICHCTBOBATh U PabOTaTh B
KOJUIEKTUBE U KOMaH/E
OK 05 OcCylecTBIATh YCTHYIO U TUCBbMEHHYIO
KOMMYHHKAIIMIO Ha TOCYAaPCTBEHHOM SI3bIKE
Poccuiickoii @enepanuu ¢ yueToM 0COOCHHOCTEN
COLIMAJIBHOT'O U KYJbTYPHOTO KOHTEKCTa
Perynsatusnbie ynusepcanbubie | OK 03 [TnmanupoBaTh U peannu30BbIBATH COOCTBEHHOE
yueOHble JeicTBus npodecCHOHATIbHOE U TMYHOCTHOE pa3BUTHE,
(uenenomnarasue, IpEeAIPUHUMATEIBCKYIO AEITEIbHOCTD B
IUTAaHUPOBAHKE, PYKOBOJCTBO, npodeccruoHaIbHOM cepe, UCIO0Nb30BaTh 3HAHUS
KOHTPOJIb, KOPPEKLIUS, 10 TIPaBOBOW M (PMHAHCOBOI rPaMOTHOCTH B
HOCTPOCHHUE UHIUBUIYaJIbHOM Pas3IMYHbIX KU3HEHHBIX CUTYaLUsAX
oOpa3zoBatenbHOI TpackTopuu) | OK 06 [IposiBAATE TpaXkaaHCKO-NIATPHOTUYECKYIO
MO3UIINIO, IEMOHCTPUPOBATh OCO3HAHHOE
MIOBE/IEHNE HAa OCHOBE TPAJULIMOHHBIX
POCCHIMCKHX 1yXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH,
B TOM YHCJIE€ C YYETOM T'apMOHU3AINU
ME)XKHAI[MOHAJIBHBIX 1 MEXPEIUTHO3HBIX
OTHOILICHHH, TPUMEHSTH CTaHJaPThI
AHTUKOPPYIIIMOHHOTO MOBEJICHUS
OK 07 CopnelicTBOBaTh COXPAHEHUIO OKpYKaroIlen

cpefbl, pecypcocOepekeH o, MPUMEHATh 3HAHUS
00 M3MEHEHUH KJIMMaTa, IPUHLIUIIBI O€pEKIUBOTO
MIPOM3BOJICTBA, 3P (HEKTUBHO JAEHCTBOBATH B
Ype3BhIYANHBIX CUTYaIUIX

Tabnuma 3

Koxer IIK Haumenosanue 11K
IIK 1.1. KoHTposib CaHUTAPHOTO U 300TUTUEHUYECKOTO COCTOSIHUS
00BEKTOB JKMBOTHOBOJICTB & M KOPMOB.
K 2.1. [Ipenynpexnenue 3a00yieBaHNU KUBOTHBIX, IPOBEACHHE
CaHUTAPHO-TIPOCBETUTEILCKON AESATENHHOCTH
K 2.3. Brinonnenue ne4e0HO-TMarHOCTUYECKUX BETEPUHAPHBIX

MCpOHpI/I}ITI/Iﬁ B YCJIOBUAX CIICHUAIU3UPOBAHHBIX
KHUBOTHOBOOAYCCKHUX XO3SICTB
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2 OpraHu3aIMoOHHO-METOIMYECKUE JaHHBIE YIeOHOTO MpeaMeTa

Tabauma 4

PacnpesesieHne TPy10eMKOCTH Y4eOHOr0 mpeMeTa 1o BUIaM padoT Mo ceMecTpam
TpynoemkocTsb
Bun yaeOHOM paboThI e 110 CeMecTpam
Nel No2

OO0mas TpyA0eMKOCTh Y4eOHOro mpeameTa 156 68 88
10 y4eOHOMY TUTaHY
AYIUTOPHBbIE 3aHATHUS 156 68 88
B TOM YHUCIJIE:
teoperrueckoe ooyuenue (TO) (nexkuuw, 61 17 44
CEMHHApBI)
naboparopsble u npaktuueckue 3ansatus (JII13) 95 51 44
CamocrositesabHas padora (CPC)
B TOM YHCIIE!

CaMOCTOSITENIbHOE U3yYEHUE TEM U Pa3/IeOB

CaMONOJTrOTOBKA K TEKYIIEMY KOHTPOJIIO

3HAHUU

IIOATOTOBKA K 3a4€Ty C OLICHKON

WHAWBUAYAIbHBIN POEKT
Kouncyabranuun
Bua xourpoJs: SAICT €

OILICHKOU
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3. CtpyKkTypa U conepkaHue yueOHOro mpeaMera

3.1 CtpykTypa y4eOHOr0 npeamera

TemaTnyeckui miaan

Tabauma 5

Pazgen
yueOHOro nmpeamera

Bcero

B Tom umncie

yacoB

TO

JITI3

DopMbI KOHTPOJIA

Pa3zButne moHATHA O UHCIIE

8

2

6

3ayeT ¢ OLICHKOU
Konrtponbnas
pabora

Kophu, crenenu u norapumsl

22

17

3auer ¢ OLIEHKOM
KonTtponbHas
pabota

IIpsiMBbIE U TUIOCKOCTH B
IIPOCTPAHCTBE

3auer ¢ OLICHKOM
KonTponbnas
pabora

KOOp,I[I/IHaTbI H BCKTOPLI

10

3a4eT ¢ OLIEHKOMI
Kontponbnas
pabora

OCHOBBI TPUTOHOMETPUU

19

14

3ader ¢ OLICHKOM
KonTponbnas
pabora

IlepBblii cemecTp

68

17

o1

3ader ¢ OEHKOM
KouTtpoabHasn
padora

Hauama MaTemMaTH4eCKOro aHajin3a

24

12

12

3a4eT ¢ OLIEHKOI
Kontponbnas
pabora

MHOFOFpaHHHKI/I 1 TCJ1a BpallCHHUA

12

3a4eT ¢ OLIEHKOH
KoHnTponbHas
pabora

I/IHTeraJ'I " Cro NIpUMCEHCHUC

12

3a4eT ¢ OLIEHKOI
Kontponbnas
pabota

BepositHOCTB 1 cTaTucTHKA

28

14

14

3a4eT ¢ OLIEHKOH
KoHnTponbHas
pabora

10

YPaBHeHI/Iﬂ " HCPABCHCTBA

12

3aueT ¢ OLICHKOM
Kontponbhas
pabota

Bropoii cemecTp

88

44

44

3a4er c oneHkom
Kourpoabnasn
padora

UTOI'o

156
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3.2 Coxeprxkanue MoayJiell yueOHOro npeaMera
1 cemectp

MOIYJIb 1 Pazsumue nonsamusi o uucie
Mooynvuas eounuya 1.1 Muooxcecmsa
MHoecTBO, onepalnuy HajJl MHOKECTBAaMU U MX cBolicTBa. [lnarpammsbl Jinepa-BenHna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO arapara /i ONUCaHUsl pealbHbIX IMPOIECCOB U SBICHUH, IPU PELICHUN
3aja4 U3 Ipyrux y4eOHbIX npeameroB. OnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTHUECKOTO 00bEKTa,
CIIEJICTBUE, T0OKA3aTEIbCTBO, PABHOCUJIbHBIC YPABHEHHUSI.
Jlornueckue omnepauuu. Ilpumenenune numarpamm Oiinepa—BeHHa nis pelnieHHE TEOPETHKO-
MHO>KECTBEHHBIX 3a7jad Npo(ecCHOHATBHOM HANpaBIEHHOCTH, 3adad HHPOPMATHUKU M JIPYTHX
y4EOHBIX AUCIUIUINH U JJIs1 OMUCAHUS PEATbHBIX IMPOIIECCOB U SBICHUI

Mooynvuas eounuya 1.2 Yucnosvie MHoNCECMBa U BbIUUCTEHUS
Pammonanbupie  umncna. OOBIKHOBEHHBIE M JIECATHYHBIE ApOOM, TPOLEHTHl, OECKOHEYHBIE
nepuoandeckue apoou. [lpumenenue Apodeil W MPOLEHTOB Ui PEIIeHUs MPUKIATHBIX 3a7ad U3
pa3IMYHBIX OTpacied 3HAaHWW W peajbHOW KWU3HU. J[lelicTBUTENbHbIE 4YuCaa. PalnvoHalIbHBIE U
UppaluoHalbHble 4ucia. Apudmernyeckue omepanuu ¢ JeHCTBUTENBHBIMH uuciaMu. Moaynb
JNEHCTBUTENBHOIO 4YKClIa U €ro cBoicTBa. [IpuOIMKeHHbIE BBIYMCICHMS, IpPaBUJIA OKPYIJIEHMUS,
MPUKUAKA U OIEHKa pe3ynbTaTa BbluncieHuil. CTeneHb ¢ LeibIM MokazareneMm. bunom HeioTona.
Hcnonp3oBanue noaxozsmend (GopMbl 3aMCH JEHCTBUTENbHBIX YHUCEN JUISl PELICHUs MPaKTUYECKUX
3a/a4 U MpejacTaBieHus qaHHbIX. HaTypanbhele u nensie uncna. [IpuMeHeHrne npu3HakoB ASTUMOCTU
LIETBIX Yrces1, Haubobiuit oommit genurens (nanee - HOJl) u Hanmenslee odiiee kpaTHoe (ajee -
HOK), ocratkoB mo wmopaymto, anroputma EBkinma [ pemieHus 3agad B IENbIX YHCIaX.
KomruiexcHele uncna. Anredpandeckas 1 TpUroHomeTpuyeckas (POpMbl 3alUCH KOMILJIEKCHOTO YUCIA.
ApudmeTnueckue Omnepalud ¢ KOMIUIEKCHBIMH uduciamu. M300pakeHrne KOMILJIEKCHBIX YHCeNl Ha
KoOpaMHATHOW IuIockoctu. Popmyna Myaspa. KopHu n-oil creneHu M3 KOMIUIEKCHOIO YHCIIA.
[TpuMeHeHne KOMIIEKCHBIX YMCeN I peleHUs (PU3NYECKUX U TeOMETPUUECKUX 3a/1au.
MOIYVIIb 2. Cmenenu, kopuu nocapugmel. CmeneHuas, noKaA3amenbHdas U a02apuhmuieckast
@yHKyusL.
Mooynvuas eounuya 2.1 Cmenenu u kopnu. Cmenennas QyHKyusi.
Apudmernueckuil KOpeHb HaTypajJbHOW CTENeHM M ero cBoiictBa. CTeneHb ¢ palloOHaJIbHBIM
MIOKa3aTeJIeM U €€ CBOMCTBA, CTENEHb C JEHCTBUTENIbHBIM MoKa3aTeneM. [Ipeobpa3oBaHus YMCIOBBIX
BBIPAKEHUI, COJIEp)KalluX CTENEeHM W KopHHU. MppanumonanbHble ypaBHeHUs. OCHOBHBIE METOIBI
pelleHns UppallMoOHANbHBIX YpaBHeHUH. CTeneHHas QyHKIIUS ¢ HaTypaJbHBIM U LEJIbIM [T0Ka3aTEeJIeM.
Ee cBoiicTBa u rpaduk. CBoiicTBa u rpaduK KOpHsS n-0if CTeNeHn Kak (pyHKIUN 0OpaTHON CTENeHH C
HaTypaJIbHBIM MoKa3aTesneM. OCHOBHbIE METO/IbI PELICHHS] UPPALIMOHAIBHBIX HEPABEHCTB.
MooynvHnas eounuya 2.2 Jlocapughmul
Jlorapudwm uucna. CroiictBa norapudma. JlecaTHIHbIC U HATypaIbHbIE JIOTApU(PMBI.
Mooynvnas eounuya 2.3 Tlokasamenvuas u noeapugpmuyeckas Qynkyuu
[TokazarenbHas u jorapudmuueckas QyHKIHMH, UX CBOMCTBa U rpaduku. McnonszoBanue rpadukos
(GyHKUIMN 1715 pelieHus] ypaBHEHUH.
Mooynvnas eounuya 2.4 Ilokazamenvusie u 102apugmuyeckue ypasHeHus u HepaseHcmaed
IlokazarenpHble  ypaBHEHMs. (OCHOBHBIE METOABl  PEUIEHMS  II0KA3aTEIbHBIX  YPAaBHEHMI.
[IpeobOpazoBanue BeIpaKeHUM, coaepkanux jorapudmel. Jlorapudmudeckue ypaBaeHus. OCHOBHBIE
METOABI pelIeHHs JOrapuPpMHUUECKUX ypaBHEHUIH. OCHOBHBIE METOJNbl PELICHUS MOKa3aTENbHBIX U
Jorapu(MUIECKUX HEPABEHCTB
MOIVYIIb 3. llpsawsie u niockocmu 8 npocmpancmee
Mooynvuas eounuya 3.1. OcHogHble NOHAMUSL CMepeoMempull.
OcHOBHBIE TOHATHUSA CTEpPeOMETpHH. Touka, MpsMas, IUIOCKOCTb, NpocTpaHcTBO. IlonsTHE 00
aKCHOMAaTHYECKOM IMOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIICJCTBUS U3 HUX.
Mooynvuas eounuya 3.2. Ilpsamvie u niockocmu 6 npocmpancmee
B3aumHoe pacnonoxeHue TpSAMBIX B IPOCTPAHCTBE: IMEpeceKarolluecs, MapajuleJbHble U
cKpemuBawomuecss npsmele. llpusHaku ckpemuBaromuxcss npsmbiXx. [lapannenbHOCTh NpSMBIX U
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IJIOCKOCTEHN B POCTPAHCTBE: NapajlieabHble IPSIMbIE B IPOCTPAHCTBE, MAPaIEIbHOCTD TPEX MPSAMBIX,
napajulelbHOCTh  MpsIMOM U miockocTd. [lapamnenbHoe ¥ LEHTPaJbHOE MPOEKTUPOBAHUE,
n3zobpaxxenue ¢puryp. OCHOBHBIE CBOMCTBA MapalICNIbHOTO NMpoeKkTupoBanus. M3o0paxenne ¢puryp B
napajuiebHOM MPOEKUUU. YTIbI C COHANpaBICHHBIMU CTOPOHAMH, Yrojl MEXAY MpPSMbIMH B
npocrpancTBe. llapamienbHOCTh IUIOCKOCTEN: NapasuleibHble IUIOCKOCTH, CBOMCTBA MapajliebHbIX
wiockocteil. [Ipocreiime npocTpaHcTBeHHbIE (UTYPHl Ha IUIOCKOCTH: TETpadJlp, Mapaiielienumnes,
IIOCTpOEHHUE ceueHUU. [lepneHIuKyIIpHOCTh MPSAMOM M IJIOCKOCTU: NEPIEHIUKYJSPHBIE IPSIMbIE B
MPOCTPAHCTBE, IMpSMbIE MapaJJIeIbHBIE U MEPHeHIUKYISApHbIE K  IJIOCKOCTH, IpPU3HAK
NEPIEHIUKYISIPHOCTU IPSMOM U IUIOCKOCTH, TEOpeMa O IpPsMOM IEPHEHIUKYISIPHOU IUIOCKOCTH.
OprtoronanbHoe mpoekTupoBaHue. [leprneHauKynssp W HaKJIOHHBIC: PACCTOSHUE OT TOYKH [0
IUIOCKOCTH, PACCTOSHUE OT TPSAMOM /O IUIOCKOCTH, NPOCKIHs (UIyphl Ha IUIOCKOCTb.
[lepnieHIUKYISIPHOCTD TJIOCKOCTEH: MPHU3HAK MEPIEHIUKYISIPHOCTH ABYX IUIOCKocTel. Teopema o
TpeX NEPIEHANKYIApax.
MooynvHas eounuya 3.3. Venvit medxcoy npamvimu u ni0CKOCMAMU 8 NPOCMPAHCINGE
Yriael B OpOCTPAHCTBE: Yrojd MEXAY MPSIMOM M IIOCKOCTBIO, JIBYTPAaHHBIA yroji, JIMHEHHBIA Yroni
JIBYTpaHHOTO yria. TpexrpaHHblii 1 MHOTOTpaHHble yriibl. CBOMCTBA MJIOCKUX YIJIOB MHOTOTPAaHHOTO
yria. CBoiCcTBa MJIOCKUX U ABYI'PAaHHBIX YIJIOB TPEXI'PAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB
JUIS TPEXTPAaHHOTO YTa.
MOIYIIb 4. Koopounamsi u 6ekmopwvl 8 Npocmpancmee
Mooynvnas eounuya 4.1. Bexmopwl 6 npocmpancmee. Jleticmsusi ¢ 6eKmMopamu.
[loHsTusi: BEeKTOp B IMPOCTPAHCTBE, HYJIEBOM BEKTOp, JAJUMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAMIPABIICHHBIE U TPOTUBOMOJIOXKHO HAMPABICHHbIE BEKTOPHl. PAaBEHCTBO BEKTOPOB.
JleficTBUSI C BEKTOpaMU: CJIOXKEHHE M BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKUX BEKTOPOB,
YMHOXEHHE BekTopa Ha uucyio. CBOMCTBa cloeHUs BEKTOpoB. CBOICTBAa YMHOKEHHUsI BEKTOpa Ha
yucno. IloHstue komiutaHapHble BeKTOpbl. IIpH3HaK KOMIUIaHApHOCTH TpeX BeKTOpoB. IIpaBuio
napajuienenunena. TeopeMa O pa3jIoKEHUU BEKTOpPa IO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpssmoyronbHast cucreMa KoopAauHaT B mpocTtpaHcTBe. KoopaumHatel BekTopa. CBS3b MEXIY
KOOpJAMHATaMM BEKTOPAa U KOOpAMHATAMM TOYEK. YTOJ MEXAy BeKTopaMu. CKalsipHOE IPOU3BENCHUE
BEKTOPOB.
BekTops! B nipocTpaHcTBe. Onepaunuu HaJl BEeKTOopamH. BekTopHoe yMHOXeHHME BEKTOpoB. CBOMCTBa
BEKTOPHOIO yYMHOXXeHHUd. IIpsMoyronpHas cucreMa KoopauMHAT B mpocTpaHcTBe. KoopauHaTs
BekTopa. Pasnoxenue BekTopa mo Oaszucy. KoopauHaTHO-BEKTOpHBIH METOJ MpH pPELIeHUU
reOMEeTPUUYECKUX 3ajau.
MO/IVJIBb 5 Ochosvr mpuconomempuu. Tpuconomempuueckue QyHKyuu
Mooynvuas eounuya 5.1. Ocnoswbt mpucoHomempuu.
CuHyC, KOCHHYC, TAaHT€HC, KOTAaHI'€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC U apKTaHI€HC
yucinoBoro  aprymeHta.  OcHOBHble  TpuroHomerpuueckue  Qopmynsl.  I[IpeobpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHUI. PellleHne TpUroHoOMETpUYECKUX YPaBHEHUH.
Mooynvnas eounuya 5.2. Tpueconomempuueckue u oopammuvie mpueoHomempuiecKue QyHKYuu.
Tpuronomerpuueckas OKpy>KHOCTb, OIPEAEICHUE TPUTOHOMETPUIECKUX (PYHKIUI YHUCIOBOTO
aprymenTa. Tpuronomerpuieckue pyHKINU, UX CBOMCTBA U rpaduku.
Mooynvnas eounuya 5.3. Tpuconomempuueckue ypagHeHus U HepageHcmed.
OT60p KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUH C MOMOIIBIO TPUTOHOMETPUUYECKON OKPYXKHOCTH.
Pemenne TpUroHOMETPUUECKUX HEPABEHCTB.

2 cemecTtp
MOVIIb 6 Aneebpa u Hauana mamemamuiecko20 aHaIU3d
Mooynvuas eounuya 6.1. Dyukyuu u epaguxu
OyHkIusA, crnocoObl 3amaHus (QyHkuH. B3ammuHo oOpartHble ¢yHkuuu. Kommosuius ¢GyHKUIWM.
I'paduk pyakmmu. InemenTapusie mpeoOpa3zoBanus rpaduKoB GyHKITUH.
Obnacte onpeaeneHus HM MHOXECTBO 3HaueHul ¢yHkuuu. Hymu  ¢yskuuu.  IIpomexyTku
3HAKOMOCTOAHCTBA. YeTHple W HedeTHble ¢yHKuuu. I[lepuoanueckue ¢dynkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMH. MakcuMymMbl M MHUHUMYMBI (GyHKuuu. HawmbGonbliee u HauMeHbIee
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3HaYeHUs (DYHKIMM Ha TpoMexyTke. JIMHelHas, KBaapaTWyHas M JpOOHO-IMHEHHAs (QYyHKIUH.
DrneMeHTapHOe MCCIIEeOBaHUE U IOCTpoeHue ux rpadukoB. DyHKIMOHANIbHbIE 3aBUCUMOCTH B
peanbHBIX Tpoleccax W sABICHHAX. ['paduku peanbHbBIX 3aBUCHMOCTe. [paduk KoMmo3uuuu
¢bynkuuit. ['eomerpudeckne o0pasbl ypaBHEHHH U HEPABEHCTB HA KOOPAMHATHOM IJIOCKOCTH.
Mooynvnas edunuya 6.2. Henpepvienocmob (yHKyuu

ITocnenoBarenbHOCTH, CIIOCOOBI 3a/laHKsl IIOCIe0BaTeNbHOCTEH. MeToa MaTeMaTHUeCKOW MHTyKIHH.
MOHOTOHHBIE U OTPAaHUYEHHBIE MOCIEI0BATENBHOCTH. VICTOpUS BO3HMKHOBEHMSI MaTeMaTHYECKOIO
aHaJIM3a KaK aHajau3a OECKOHEYHO MaJbIX.

Apudmernueckass W TreoMeTpuUeckas Mporpeccuu. beckoHeyHo yObIBaromas TIeoMeTpuvecKas
nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH TE€OMETPHUYECKON mporpeccuu. JIMHEWHBIH |
9KCIIOHEHIMAIIBHBIA pocT. Yucio e. @opMyiia CI0KHBIX NIPOLEHTOB. Vcnonbp30BaHNE IPOrPECCUU IS
pELICHNs PEANIbHBIX 3aJa4 IIPUKIAIHOTO XapaKTepa.

HenpepoiBHble GyHKIMK U UX CBOMCTBA. TOUYKHM pa3pbiBa. ACUMNOTOTHI IrpadukoB GpyHKIui. CBoiicTBaA
(GyHKUMH HenpepbIBHBIX Ha OTpe3ke. MeToj MHTEpBaJOB JUIsl pEelIeHUs HepaBeHCTB. [IpumeHeHue
CBOWCTB HETIPEPBIBHBIX (QYHKIUH [T peIICHHS 3a/a4.

Mooynvnas eounuya 6.3. [Ipouszsoonasn ¢hynxyuu

IlepBass u BrOpast mpousBoAHble GyHKIMU. OnpenenceHue, TeOMETPUIECKUN U (PU3NYECKHI CMBICI
IIPOM3BOIHON. YpaBHeHHE KacaTeslbHOM K Tpauky ¢yHkuuu. I[Ipom3BoaHble 3J€MEHTapHBIX
¢bynkuuid. [IponsBoaHas CyMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIIMH () yHKIIHH.

Mooynvuas eounuya 6.4. Ilpunosicenus npouzeooHol

[Ipumenenue mpoU3BOJHOM K MCCIEAOBAHHUIO (QPYHKIMH Ha MOHOTOHHOCTH MU 3KCTPEMYMBI.
Haxoxnenue HauOoJbllero M HAMMEHBUIETO 3HAYEHUH HENpepbIBHOW (YHKIMHM Ha OTpE3Ke.
[IpumeneHre NpPOM3BOAHOM ISl HAXOXACHUS HAWJIYYLIEro pelleHus B MPHUKJIAJAHBIX 3ajadax, A
OIIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aaHHOro (GopMyIoi Win rpapuKoM.

MOIYIIb 7 Muoeoepannuku u mena spawjeHus

Mooynvnas eounuya 7.1. Muocoepannuxu. Ilapannenenunedst u nupamuob.

Bunel MHOrorpaHHUKOB, pa3BepTKa MHoOrorpaHHuka. IIpusma: n-yronapHas npusma, npsMas Hu
HaKJIOHHAsl MPHU3MBbl, OOKOBasi U MOJHAs MOBEPXHOCTh Mpu3Mbl. [lapannenenunesn, npsMoyroabHbIN
napajuieJienuIe] U ero cpoicrBa. Kpardaiimme nmyT Ha IOBEPXHOCTHM MHOIOrpaHHUKa. Teopema
Oinepa. [lpoctpancTBenHas Teopema ITudaropa.

Mooynvnas eounuya 7.2. Iupamuovl

[Tupamuya: n-yrosnpHas nUpaMua, IpaBUiIbHAsA U yceueHHas nupamuabl. CBoiicTBa pedep U OOKOBBIX
rpaHeill nmpaBUIbHOW nupaMujbl. [IpaBuiibHbIE MHOTOTpAaHHUKHU: IpPaBUJbHAS MpU3Ma W IpaBUIIbHAS
NUpaMy/a, MpaBUIbHAs TPeyrojbHas MHUpamMHJia W MpaBHIBHBIA TeTpa’nap, KyO. IlpencraBinenue o
MpPaBWIbHBIX MHOTOTPaHHUKAX: OKTa’ap, JOAEKa’ap U UKocadJp. BbluncieHne 31eMEHTOB
MHOT'OI'PaHHHUKOB: pedpa, nuaroHany, yrisl. [lnomans 60KoBON MOBEPXHOCTH U MOJHON MOBEPXHOCTH
MPSIMOW TPU3MBI, IJIOIIAb OCHOBAaHUH, TeOpeMa 0 OOKOBOW MOBEPXHOCTH NMpsAMO npusmsl. [Tnomane
OOKOBOW TOBEPXHOCTH M IMOBEPXHOCTH NPAaBUIBHOM MUPaMUbI, TeOpeMa O IJIOLIAJU YCEUeHHOMH
nupamuibl. CHMMeETpHsi B MPOCTPAHCTBE. DJIEMEHThl CHUMMETPHHM MPAaBHJIBHBIX MHOTOIPAHHUKOB.
CuMMeTpHs B TPaBWIIBHOM MHOTOIPAHHUKE: CUMMETPUS MapajliesIeNuIea, CAMMETPUS TIPABUIIbHBIX
MIPU3M, CHMMETPHS PAaBUILHONU MUPAMHU/IBI.

Mooynvnas eounuya 7.3. Tena epawjenus

[TonsTHs: UMAMHAPUYECKAsT MOBEPXHOCTb, KOHMYECKAsh MOBEPXHOCTh, chepuueckas MOBEPXHOCTb,
oOpasyromue noBepxHocTedl. Tema BpalleHMs: LWIMHIP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map.
Bsaumnoe pacnonoxenue cepsl U MIOCKOCTH, KacaTellbHas MIIOCKOCTh K cepe. M300paxkenue Ten
BpallleHHUs Ha MJIOCKOCTU. Pa3BepTka muimuHapa u konyca. Cummerpus cdepsl u mapa. Komounanum
TeJ BpalleHUs U MHOrorpaHHUKoB. [Ipu3Ma, BIHcaHHAas B LWIMHJpP, ONHCAHHAs OKOJO LMJIMHIpA.
Ilepeceuenne chepsl u mapa c miockocThio. Kacanme mapa u chepsl miockocTbio. [lonsrue
MHOTOI'PDaHHHMKA, OIMCAHHOIO OKOJIO c¢epbl, cdepbl, BIUCAHHOM B MHOIOI'DAaHHHK WJIH TEJIO
BpamieHus. IlocTpoeHue ceyeHMil MHOTOTPAaHHMKOB M TEJI BpALLEHUSA: CEUEHUs LWIMHApA
(mapayuieabHO U NEPHEHAMKYISIPHO OCH), CEYEHHUs1 KOHYyca (MapauieIbHOe OCHOBAHUIO M MPOXOJIAIIEe
4yepe3 BEPUIMHY), CEUEHHUs 1apa, METObl IIOCTPOEHUSI CEYEHUN: METOJ CJIEN0B, METOJl BHYTPEHHEIO
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MIPOEKTUPOBAHUSA, METOJ MEpeHoca CeKyllel IUIOCKOCTH. JIBrkeHHs mpocTpaHcTBa. OTOOpaXKeHHS.
JIBmxkenuss u paBeHCTBO ¢uryp. OOmmue cBOiCTBa NBM)XCHWH. Buabl NBYXKCHHI: IMapauielbHbIN
IIEPEHOC, IIEHTpalbHas CUMMETPHS, 3€pKajbHas CHUMMETPHUS, IIOBOPOT BOKPYr  IPSIMOH.
[IpeobpazoBanus nomoowus. [Ipsmas u chepa Ditnepa.

Mooynvnas edunuya 7.4. Obvemwvl men u niowaou nogepxHocmell

O6beM. OcHoBHBIE CBOICTBa 00beMOB Tell. Teopema 06 00beMe MPSAMOYTOJIBLHOTO Mapalljiesienumneaa u
creactBus u3 Hee. OObEM MPSIMOM M HAKJIOHHOM NPU3MBI, UIMHIAPA, TUPaMUAbl U KoHyca. O0beM
mapa ¥ IapoBoro cermenrta. I[liomianb MoBEepXHOCTH LMJIMHIApA, KOHyca, IJomaab chepsl U ee
gacteid. [lomobue B mpoctpancTBe. OTHOIICHHE OOBEMOB, IUIOMIAJCH MOBEPXHOCTEH MMOIOOHBIX
¢uryp. IlpeobpazoBanue mnomgoOus, roMoTeTHs. PeleHue 3aiay Ha MIIOCKOCTU C UCHOJIB30BAaHUEM
CTEPEOMETPUUECKUX METOJIOB.

MOJIVIIb 8. Humeepan u e2o npumenenue

Mooynvuas eounuya 8.1. Unumeepan u e2o npumenenue

[TepBoobOpaznas. Tabnuma nepBooOpazubix. VHTErpai, ero reoMeTpuueckuii 1 (GU3NYECKUil CMBICIL.
Boruncnenue unrerpana no ¢popmyie Hetorona-Jleitonuna Pemenue 3a1ay Ha npuMeHEHHE HHTErpaia
JUIS BBIUMCIECHHUS (U3MYECKUX BenuYMH H Iwiomaneid. [lepBooOpasHas, OCHOBHOE CBOICTBO
nepBooOpasHbiX. [lepBooOpasHbie snemenTapHbIx GyHKmiA. [IpaBuina HaxoXAEHUS MEPBOOOPA3HBIX.
[Ipumeps! pemiennii nuddepeHanbHbIX ypaBHeHUNH. MaTtemaTtudeckoe MOAETUPOBAHUE PeallbHbIX
MIPOIIECCOB ¢ MOMOIIBIO AU PepeHInaTBHBIX YPAaBHEHUH.

MOIYIIb 9. Teopus eéeposmnocmeti u cmamucmuxa

Mooynvuas eounuya 9.1. Ilepsuunas obpabomrka cmamucmuieckux OaHHbIX

Mooynvnas eounuya 9.2. Dnemermvl KOMOUHAMOPUKU.

bunaphblli cnyyailHblii OombIT (MCHbITaHUE), ycrex W Heynada. HesaBucumble ucnbitanusd. Cepus
HE3aBHCHMBIX HCHBITAaHUI A0 mepBoro ycrexa. llepectaHoBku u dakropuan. Yucno coderaHuit.
Tpeyronbuuk Ilackans. @opmyna 6unoma HeroToHa.

Mooynvnas eounuya 9.3. Cnyuatinsvie cobbimus.

I'pad, cBsasubiii Tpad, mytu B rpade: mukiasl U nenu. CTeneHb (BaJICHTHOCTh) BepiiuHbL. ['padsl Ha
wiockoctu. [lepeBpsi. CityuaiiHble SKCIIEPUMEHTHI (OMBITH) U CllydaiiHble COOBITHS. DieMeHTapHbIe
coObITus (Mcx0/b1). BeposTHOCTE cirydallHOTO COOBITHS. BiIM30CTh YaCTOTHI U BEPOSATHOCTU COOBITHIA.
CiyvaiiHble OIBITHI ¢ PABHOBO3MOXKHBIMH JIEMEHTAPHBIMH COOBITUSMHU.

Onepanuu HaJ COOBITHSMU: NEpeceyeHHne, 00beIMHEHUE, IPOTUBOIMOIOXKHBIE COObITHS. [narpammsl
Olinepa. ®opMyna clOXKEHUS BEPOSTHOCTEH. YCIOBHAs BEPOSITHOCTb. YMHO)KEHHE BEPOSTHOCTEH.
HepeBo cnydaitHoro skcriepuMmenTa. @opmyiia nojgHou BepositHocTu. Popmyia baiieca. HezaBucrumbie
coObiTus. Cepust He3aBUCHMBIX HcnbiTaHuil  bepHymnu. CnywaiiHblii BbIOOp M3 KOHEYHOM
COBOKYITHOCTH.

Mooynvnas eounuya 9.4. Cuyyaiinvle genudunsl

Cnydaiinas BenmuuHa. Pacnipenenenue BeposTHocTed. /[marpamma pacnpenenenus. Onepanuu Haj
CIIy4alilHBIMM BeIMYMHAMU. bruHapHas ciaydaiiHas BenuuuHa. [IpuMeps! pacnipeneneHuii, B TOM 4HCie
reoMeTpuyeckoe U OuHomMHanbHOe. COBMECTHOE paclpeneieHHe JABYX CIydallHbIX BEJIHUYMH.
HezaBucumble ciydaiiHble BEIMYMHBL. MaTeMaTnyeckoe OXUAAHME CIy4yalHOW  BEJIMYUHBI
(pacupenenenust). [Ipumepsl npuMEHEHHS] MaTEeMaTUYECKOTO OXHUAAaHUSA (CTpaxoBaHME, JIOTEpes).
MaremaTHueckoe OXHJIaHHe OMHApHOH ciydyallHOW BeNMYMHBI. MaTeMaTH4ecKoe OXKUIaHHWE CYMMBbI
CIlydalHbIX ~ BeIMYMH. MaremaTHueckoe OXHJAAHHE TEeOMETPUYECKOro U  OMHOMHAIBHOTO
pacripenenenuil. Jlucnepcuss U CTaHJAPTHOE OTKJIOHEHHME CIy4aillHON BeMMUYUHBI (pacrpenesieHus ).
Jucnepcusi OWHApPHOW CIIy4ailHOW BeJNWYWMHBI. MareMmaTHdecKkoe OXUJaHWE TPOU3BEACHUS U
JUCHEpCUsl CYMMBI HE3aBHCHMBIX CIy4yailHbIX BEIWYMH. JlMcliepcuss M CTaHJApTHOE OTKIOHEHHE
OMHOMHUANBHOTO pacmpeneneHus. Jlucrnepcuss M CTaHAAPTHOE OTKIIOHEHHE T'€OMETPUUYECKOTo
pacrpenenenusi. HepaBencrBo YebsimeBa. Teopema Yeornimesa. Teopema bepnymmu. 3akoH 6ombImx
yucen. BpiOopouHblid MeTon  ucchefoBaHUW. Bwibopounbie  xapakTtepuctuku. OlleHHMBaHUE
BEPOSTHOCTH COOBITHS MO BBIOOPOYHBIM JaHHBIM. [IpoBepka MPOCTEHUIIMX TUIOTE3 C IOMOIIBIO
M3YyYEHHBIX pacnpeaeneHuid. HenpepriBHbIE ciydyaiinble BeTMYUHBIL. [IpuMepsl. @yHKIUS TIIOTHOCTH
BEPOATHOCTH pacrpezeneHus. PaBHOMEpHOe pacnpeeNieHue U ero CBOMCTBA. 3ajauu, NPUBOASILIE K
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[I0Ka3aTeIbHOMY pacHpelesICHNI0. 3a1auk, IPUBOIALINE K HOPMAJIBHOMY pacipenencHuio. OyHkuus
IUIOTHOCTA BEPOSATHOCTU TIOKA3aTENIbHOTO paclpeesieHus, (QYHKIMS IUIOTHOCTH BEPOSTHOCTH
HOpMaJbHOrO pactpeneiacHus. OyHKIMS IUIOTHOCTH M CBOWCTBA HOPMAJIBHOIO paCHpEesICHUS.
[TocnenoBarenbHOCTh OJUHOYHBIX HE3aBUCHUMBIX COOBITHHA. 3ajjaud, MPUBOJAAIIUE K paclpeaesieHUI0
Ilyaccona.

KoBapuanmss nByx ciydaiiHplx BenmuuuH. KoaddunumeHnt muHelHON Koppemsiuu. COBMECTHbBIC
HaOIIOACHUS IBYX BeMUYHMH. BbIOOpouHBI KOdQHUIMEHT Koppesuuu. Paznuuue Mexay JTuHEHHON
CBSI3bI0 M IPUYMHHO-CIICJICTBEHHOM CBA3bI0. JIHEHas perpeccusi, MeTo/1 HAMMEHBIINX KBaIPaToB.
MOIVYIIb 10. Ypasuenus u nepasencmea

Mooynvuas eounuya 10.1. Ypasnenus u nepasencmaa.

ToxnmecTBa M TOXAECTBEHHBIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YypaBHEHHUS. PaBHOCHIIBbHBIC
ypaBHEHUs U YypaBHeHHs-cieAcTBus. HepaBeHcTBo, pemieHue HepaBeHCTBAa. OCHOBHBIE METOJIbI
pelieHusT IEeNbIX M JAPOOHO-PAllMOHANBHBIX YpPaBHEHMH W HEPAaBEHCTB. MHOTOWIEHBI OT OJHOU
nepeMeHHoil. JleneHue MHOroujeHa Ha MHOTOWIeH c¢ ocTraTkoMm. Teopema besy. MuorouseHsl c
neneiMu ko dummenramu. Teopema Buera. Pemienue cucreM NTWHEHHBIX ypaBHeHWH. Marpuia
CUCTEeMbI JIMHEHHBIX ypaBHeHUI. OmnpeaenuTesb MaTpUllbl 2 X 2, €ro FeOMETPUUYECKHU CMBICT U
CBOMCTBA, BBIUMCIICHUE €TI0 3HAUYEHUS, IPUMEHEHHUE ONPEAEIUTENS 1)1 PELICHUS] CUCTEMbI JIMHEHHBIX
ypaBHeHuH. PeleHne nOPUKIATHBIX 3a7ad C [OMOIIBI0 CHCTEMbl JIMHEWHBIX YPaBHEHHIA.
HccnenoBanne NOCTPOEHHOM MOJENM C IIOMOIIBKD Marpul u omnpexnenurencedl. Iloctpoenue
MaTeMaTHYeCKUX MOJIeNel pealbHOM CUTyallud ¢ IOMOIIbIO YpaBHEHUI U HepaBeHCTB. [Ipumenenue
YpaBHEHHI W HEPABEHCTB K PEHICHUIO MAaTEMaTHYECKUX 3a/1a4 U 33]1a4 U3 Pa3InYHBIX 00JacTeil HayKu
U peanbHO *u3HU. CHUCTeMa U COBOKYITHOCTh YPaBHEHHH U HEPaBEHCTB. PaBHOCHIIbHBIE CHUCTEMBI U
cUcTeMbI-clieZIcTBUs. PaBHOCUIIbHBIE HepaBeHCTBA. (OCHOBHBIE METOJbl PEIIEHUS CHUCTEM U
COBOKYITHOCTEH pallMOHABbHBIX, UPPALIMOHAIBHBIX, MIOKA3aTeNbHBIX U JOrapu(MMUYECKUX YPaBHEHUU.
VYpaBHeHMsI, HEpaBEHCTBA U CUCTEMBI ¢ TapaMmeTpamu. [IpuMeHeHne ypaBHEHH, CHCTEM U HEPABEHCTB
K pEIIeHUI0 MaTeMaTHYeCKUX 3a7ad M 33734 U3 Pa3IMyHbIX oOjacTeil HaAyKu W peajbHON KHU3HH,
UHTEpIpeTalysl MOJIYYEHHBIX pe3ynbTaroB. ['paduueckue MeETOAbl pElIeHUuss YpaBHEHUH U
HepaBeHCTB. ['paduueckue MeTOJbl pelleHus 3ahad ¢ napamerpamu. lcmonb3oBaHue rpadukoB
(GYHKIUI A7 MCCIIeOBaHMs IPOLECCOB U 3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT MPHU PELIEHUH 3aaad
U3 APYruxX y4yeOHBIX MPEIMETOB U PEAIbHOM XKU3HH.

3.3 JIeKunOHHBIHN Kypc

Tabnuma 4
Copaepxanue JIEKIIMOHHOTO Kypca (CeMHHAPOB)
No Ne Moyt 1 Moy IbLHOM Bun' Kou-Bo
o/n | CVHHHALBI yueOHOro Ne u Tema nexkuun (cemuHapa) KOHTPOJILHOI'O 4acoB
npeaMera MepPONpUsITUS
1. | Moayas 1. Pa3BuTre MOHATHS O YKCIIE 3a4eT C OLICHKOM 2
Moayabnas equauna 1.1, | Jlekums Ne 1. MHokecTBO, onepanyy | 3a4eT C OLEHKOU 1
MHuoxecTBa HaJl MHOKECTBaAaMH M UX CBOMCTBA.
KomrutekcHsle uncna
Mopayabnas equnnna 1.2. | Jlekuus Ne 2. PanmonanbsHble U 3a4eT C OLICHKOU 1
UucnoBble MHOKECTBA U MppaloHaIbHbIE YHCTIA.
BBIYMCIICHUS Apudmernueckue onepanum ¢
JENCTBUTENbHBIMU YUCIIaMHU.
Monyib IEUCTBUTENBHOTO YUCTIA U
ero coiicta. [IpubnmxeHHbIe
BBIYHCIICHHUS], IPABUIIA OKPYTIICHUSI.
2. | Moayas 2. Crenenu, kopHu Jjorapudmel. CremneHHas, . 5
3a4eT ¢ OLICHKOMU
noKaszateabHas U Jjorapupmuueckas QyHKIHS.

' Bua MeponpuaTMA: TeCTUPOBaHWe, KOMIOKBUYM, 3a4eT, SK3aMeH, Apyroe
18




1

e Ne MmoayJst u MmoxysibHOIM Bun Koa-Bo

/n | SMHHLBI y4eOHOro Ne u Tema nekuuu (ceMuHapa) KOHTPOJIBHOT'O 4yacos
npeaMera MEpPONPHUSTHS
Monyabnas equnnna 2.1 | Jlexius Ne 3. Apudmernyecknit 1
CreneHu v KOpHU. KOpPEHb HAaTypaJbHON CTEIICHHU.

Crenennast pyHKIUS JeiicTBus ¢ apudMeTnuaeckumMu 3a4eT C OLICHKOM
kopHsiMU. CBOMCTBA U TpadUK KOPHS
N-0M CTENEHU
Jlekiiug Ne 4. OcHOBHBIE METOIEI 1
pelieHus UPPaLMOHATIbHBIX
ypaBHEHUI U HEpaBEeHCTB. CTENEHb C
paloHaIbHBIM IIOKa3aTEJIEM. .
Crenennas byHKIUSA ¢ | ¥ieT conenron
HaTypaJIbHbIM u LEIbIM
nokazarenem. Ee cBolictBa U
rpaduk.
MopynbsHas eqununa 2.2 Jlekmmus Ne 5. Jlorapudm uyucna. 1
Jlorapudmet HecsaTnynblil u HaTypaJbHbII
norapu@mel. [IpeoOpa3oBanue | 3aueT C OLEHKOI
BBIPAKECHU, COZEpIKALLUX
J0rapudMBbI.
MopynbHas eqununa 2.3 Jlekimst Ne 6. IlokazatenpHast u 1
[TokazaTenbHas u norapudmuueckas Qynkuuu. Ux
jJorapudmuyueckas cBoiicTBa ™ rpaduuk. Pemenune | 3ader ¢ ONEHKOU
byHKIIUN MOKa3aTeJIbHBIX ypaBHEHUI u
MIOKAa3aTeIbHBIX HEPABEHCTB
Monynbnas emununa 2.3 | Jlekuust Ne 7. IlokazarenbHble u 1
ITokaszaTenbHble U | norapuMuUyYecKue ypaBHEHUS U .
JorapupmMuUecKue HEPABEHCTBA. 3AUCT ¢ olierion
YpaBHEHHUS U HEPABEHCTBA.

3. | Moayas 3. [IpssMble ¥ MIJIOCKOCTH B IPOCTPAHCTBE 3a4eT C OLIEHKOM 3
Mopynenas emununa 3.1. | Jlekuuss Ne 8. OCHOBHBIE MOHSATHS 1
[loBTOpeHME IUTaHUMETpPUU. | cTepeoMeTpun.  Touka,  Impsmasd,

OcHoBHbIE MOHATHS | TUIOCKOCTb, ITpOCTpaHcTBO. [loHsATHE .
CTEpEOMETPUH 00 aKcHOMaTHYeCKOM IOCTPOECHUU SAICT € OlleHKoH
CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX.
MopynbHas eqununa 3.2. Jlexuust Ne 9. OCHOBHBIE OHATHUS 1
[IpsiMbIE M TUIOCKOCTH B crepeoMmerpun. Touka, npsmasi,
IIPOCTPAHCTBE IJIOCKOCTB, MpocTpaHcTBo. [loHsATHe .
00 aKkCHOMaTHYeCKOM MOCTPOESHUHU 34UCT ¢ olierion
CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX.
MopynbHas eqununa 3.3. Jlekumss ~ Ne 10. Vsl B 1
VYriel MeXAY OPSIMBIMU 1 MIPOCTPAHCTBE: YroJl MEXIY MpsIMON .
HJ'IOCKOCTSIM}I]/I Bp I/Ip nJI(E)CKOCTLIO,yr;LByTpaHHZIﬁ pyron, 3ATCT € olierion
MIPOCTPAHCTBE JMHENHBIN Yroj IBYIpaHHOTO yria.

4. | MOAYJIb 4. KoopauHaTsl 1 BEKTOPHI B IPOCTPAHCTBE 3a4eT C OLIEHKOU 2

MopynbHas eqununa 4.1. Jlexuus Ne 11. Bekropsl B 1

BekTopsl B mpocTpaHCTBE.
JIeNCTBUSA ¢ BEKTOPAMH.

npocTpaHcTBe. JecTBUS C
BekTOpaMu. CKaJIsipHOE

3a4eT C OLICHKOU
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1

e Ne MmoayJst u MmoxysibHOIM Bun Koa-Bo

/n | SMHHLBI yueOHOro Ne u Tema nexkuuu (cemuHapa) KOHTPOJILHOT 0 4acoB
npeaMera MepONPUSTHSI

MIPOU3BEJICHUE.
Jlexuus Ne 12 Yron mexay 1
BeKTOpamu. BekTopHoe .

3a4eT C OIICHKOM
npousseneHue. [pusnax
KOMIUTAHAPHOCTH BEKTOPOB

5. | Moayab 5 OCHOBBI TPUTOHOMETPHH. 3a4eT C OLICHKOU )
Mopynenas emununa S.1. | Jlekuus Ne 13-14 Yucnosas 2
OCHOBBI TPUTOHOMETPUU OKpyX)HOCTh. CHHYC, KOCUHYC,

TAHT€HC, KOTAHT€HC , aPKCHUHYC,

ApPKKOCHHYC M apKTaHT€HC

YKCJIOBOTO apryMeHTa ApPKCUHYC, .

ApPKKOCHHYC M apKTaHT€HC 3AICT € olerion

YHCJIOBOTO apryMenTa. OCHOBHBIE

TPUTOHOMETpHYECKHE (DOPMYIIBI.

IIpeoOpa3oBanue

TPUTOHOMETPHYECKHUX BBIPAKECHUU.
MopynbHas eqununa 5.2. Jlexuus 15. Tpuronomerpudeckue 1
Tpuronomerpuyeckue u (GyHKIINY, UX CBOWCTBA U TpaUKU. 384ET C OUEHKO
o0OpaTHbIE TPUTOHOMETPH-
yecKue QyHKINH
MopynbHas eqununa S.3. Jlexums 16-17. 2
Tpuronomerpuueckue TpuroHomeTpuueckue ypaBHEHHUS U 3a4eT ¢ OLIEHKOM
ypaBHEHUS U HEPABEHCTBA. | HEPABEHCTBA.

6. | Moayasb 6. Anrebpa u Hayajla MaTEMaTHYECKOTO aHaN3a 3a4eT C OLICHKOU 12
MonyneHas emauuuna 6.1, | Jlekrus 18-19 (1-2). dynkius, 2
OyHKIMH U TpaduKu crocoObl 3a1aHus (PYHKIHH 3a4eT ¢ OLIEHKOM

.CBoiicTBa QpyHKIHNH.
MonynbHas equaua 6.2. Jlexrust 20-21 (3-4). 2
HenpepwiBHocTs dynkiuu | [locinenoBatensHocTH. CiocoObl

3aJaHHs U CBOMCTBA YHUCIIOBLIX

nocienoBarenbHocTel. [lonsatue o 3a4eT C OLICHKOU

npejiesie mocyieI0BaTeIbHOCTH.

CymecTBoBanue npezena

MOHOTOHHOM OTPaHUYEHHOU

Jlexrus 22-23 (5-6). . 2

HenpepriBHOCTh QyHKIIMH SAICT € OlleHKOH
MopynbHas eqununa 6.3. Jlexuwust 24-27 (7-10). [IpousBoaHas o 4
[IpousBonHas GyHKIIMN byHKINA 3AHCT € OlIeHion
MopynbHas equHuLa Jexmmst 28-29 (11-12). TpunosxeHust 2
6.4. Ilpunoxenus MIPOU3BOJHON (DYHKIIUU 3a4eT ¢ OLICHKON
MIPOU3BOJHOMN

7. Monayab 7. MHOrorpaHHUKH U Te€jla BpalleHUs 3a4eT C OLIEHKOMU 6
MonaynbHas eaununa 7.1. | Jlekuus 30 (13). } Bunsl SAHET C OLEHKOH 1
MHoOrorpaHHuKu MHOTOIPAaHHUKOB U UX CBOMCTBA.

Mopynenas emunauna 7.2. | Jlekuus 31 (14). [Tupamuna: n- 1

[Tupamu el

yrojibHast IUpaMuaa, [IpaBUIbHASL U
yceueHHas nupaMmuibl. CBOMCTBA
pebep 1 OOKOBBIX TpaHEe

3a4Y€eT C OLICHKON

20




Ne
n/n

Ne MmoayJst u MmoxysibHOIM
eIMHULbI Y4eOHOT 0
npeaMera

Ne u Tema nexkuuu (cemuHapa)

Bm(1

KOHTPOJILHOT 0
MepONPUSTHSI

Koa-Bo
JacoB

HpaBHHBHOﬁ nUupaMuabl .

MopynbHas enuauma 7.3
Tena BpameHus

Jexmust 32-33 (15-16). Ilonstus:
[WTHHIPAYECKAsT MTOBEPXHOCTb,
KOHUYecKast MOBEPXHOCTb,
cepuueckas MOBEPXHOCTb,
obpasyrommue mnoBepxHocTel. Terna
BpaIllCHUS: UWTHHID, KOHYC,
yCEeueHHBIH KOHYC, cdepa, map.

3a4Y€ET C OLICHKON

MopynbHas enununa 7.4.
O6beMbl Ten W IUIOUIAU
MMOBEPXHOCTEM

Jlexrust 34-35 (17-18). O6bemM.
OCHOBHBIE CBOMCTBA 00HEMOB TEJ.
Teopema 06 o6beme
MPSIMOYTOJIBHOTO Tapajliesienuieia
u ciencTBus u3 Hee. O0beM npsMoit
M HAKJIOHHOH

3a4€eT C OLICHKON

Mopayas 8. WHTerpan u ero npuMeHeHue

3a4€eT C OLICHKOU

8.1. MW urerpan u
IpUMEHEHHE

€ro

Jlekuus 36-41 (19-24). Unrterpan u
ero NPUMEHEHHE

3a4eT C OLICHKON

Moayasb 9. Teopust BEpOATHOCTEH U CTATHCTHKA

324YET C OLICHKOU

14

MopyneHas enununa 9.1.
[epBuynas o0paboTka
CTATUCTUYECKUX JAHHBIX

Jexmust 42-43 (25-26). IlepBuunas
00paboTKa CTAaTUCTUYECKUX JIAHHBIX.
I'padmyeckoe uX MpeaCTaBICHUE.
Haxoxnenue CpeITHUX
XapaKTEPUCTHK, HaOTI0JTaeMBIX
JTAHHBIX. [Ipumenenue
CTaTUCTUYECKUX  METOJOB A
penieHust TpoecCHOHAIBHBIX 3a1a4

3a4€eT C OLICHKON

MopynpHas enununa 9.2.
DneMeHTbl KOMOMHATOPUKH

Jlexuus 44-45 (27-28).

[lepecTtanoBku W  (akTopHal.
Uucno coueranuit. TpeyroabHukK
[Tackans. ®opmyna OouHOMa
HeroToHa.

3a4eT C OLICHKON

MopyneHas enununa 9.3.
Crydaiinpie COOBITHSI.

Jlexuus 46-47 (29-30). DemenTap-
HBIE COOBITHS (MCXOIBI).
BeposTHOCTH ci1y4aifHOro COOBITHS.

3a4€eT C OLICHKON

Jlexmms 48 (31). ®opmyna cinoxeHus
BEPOSATHOCTEM. Y CIIOBHAs
BEPOATHOCTh. Y MHOKEHHE
BEPOSITHOCTEH.

3a4€eT C OLICHKOU

Jlexuus 49 (32). @opmyna noaHou
BepositHOCTH. Dopmyna balieca

3a4YeT C OLICHKON

Jlexmms 50 (33). HezaBucumsie
coObITus. Cepusi HE3aBUCUMBIX
ycnbeITaHui beprymm.

3a4YeT C OLICHKON

MopynsHas enununa 9.4.
CiyyaliHble BEJIMYUHBI.

Jlextmst 51-52 (34-35). Cnyuaiinast
BEJINYMHA.

3a4Y€eT C OLICHKON

Jlexuus 53 (36). Uucnossie
XapaKTePUCTUKU CITy4alHBIX
BEJIMYUH

3a4eT C OLICHKOU
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1

e Ne MmoayJst u MmoxysibHOIM Bun Koa-Bo
n/-n eIMHULbI Y4eOHOT 0 Ne u Tema nexkuuu (cemuHapa) KOHTPOJILHOT 0 4acoB
npeaMera MepONPUSTHSI
Jlexuus 54 (37). OcHoBHBIE . 1
. 3a4eT C OLICHKOM
pacnpezieNieHus CIIy4ailiHbIX BETUYHH
Jlexuus 55 (38). OcHoBHBIE . 1
. 3a4eT C OIICHKOM
pacnpezieNieHus CIIy4aillHbIX BEJTUYHH
10 | Moayas 10. YpaBHEeHHs U HEPABCHCTBA 3a4€eT C OLIEHKON 6
Monynbnaas emununa 10.1. | Jlekuus 56-57 (39-40). OcHoOBHbIC . 2
o 3a4yeT C OIICHKOM
VYpaBHEHMs U HEPABEHCTBA | MPUEMBI pEllIeHUs YPaBHEHUN
Jekmust 58-59 (41-42). Cucremsl . 2
o 3a4eT C OLICHKOM
ypaBHEHUU
Jekmust 60-61 (43-44). Peenue . 2
3a4eT C OIICHKOM
HEPABEHCTB
HUTOT'O 61
3.4. JJabopaTtopHbI€ U MPAKTUUECKHUE 3aHATUS
Tabauua 5
Conep:xaHue 3aHATHI 1 KOHTPOJIbHBIX MEPONPUATHI
N Ne n Ha3BaHue 1a00paTOPHBIX 2 Kou-Bo
Ne monyJsisi m Moy IbHOM . Bun
Ne U MPAKTHYECKHUX 3aHATHI ¢ 4acoB
eIMHUIbI Y4eOHOT 0 KOHTPOJILHOT0
n/n yKa3aHHeM KOHTPOJIbHBIX
npeaMera . MepONPUSITUSI
MeponpusTHI
1. KOHTPOJIbHAS 6
Moayas 1. PazButre noHATHS O YUCIIE P
pabota
Monayabnas equnnna 1. 1. | 3ansatue Ne 1-2. MHoxecTBoO, KOHTPOJIbHASI 2
MHoxecTBa ONEpaLMK HAaJl MHOXKECTBAMU U pabota
WX CBOICTBA.
Mopayabnas equnnua 1.2. | 3ansatue Ne 3-4. PannonanbHbIe U KOHTPOJIbHAS 2
UwucnoBbie MHOXKECTBA U HppaIOHATIEHBIE YHCTIA. pabora
BBIYHCIICHUS ApudmeTndeckne oneparuu C
JIEWCTBUTEIbHBIMU YHCIIAMH.
Monynb 1eCTBUTENBHOIO YUCa
u ero coiictia. [IpubnnxeHHbie
BBIYHCIICHHUS], IPABUIIA
OKPYTJICHUSI.
3ansatue Ne 5-6. KommiekcHbie KOHTpPOJIbHAS 2
qucia pabora
2. | Moayab 2. Crenenu, kopHu Jjorapudmsl. CreneHHas, KOHTPOJIbHAs 17
MoKasaresabHas U Jorapudmuueckas QyHKIHUS. pabota
Moayabnas exuauna 2.1 3anstue Ne 7-9. 3
Crenenu 1 KOpHH. ApudmeTnueckuii KopeHb KOHTPOJIbHAs
CrenenHast GyHKIUSA HaTypalnbHOM cTeneHu. JlecTBus pabota
C KOPHSIMHU.
3anstue Ne 10-11. CpoiicTBa u 2
rpaduK KOpHS N-O CTETICHH
KOHTPOJIbHASI
OCHOBHBIE METO/JIbI PELICHUS aGoTa
UPPALMOHATILHBIX YPAaBHEHUH U p
HEPaBEHCTB.

2 Bug meponpuaATUA: TeCTMPOBAHUE, KOJIZIOKBUYM, 3a4eT, SK3aMeH, gpyroe
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N Ne n Ha3BaHue 1a00paTOPHBIX 2 Kou-Bo
Ne moxyss1 1 MOy ILHOM . Bun
Ne U MPAKTUHYECKHUX 3aAHATHI C 4acoB
eIMHHUIbI Y4eOHOI 0 KOHTPOJIbLHOI'0
n/n yKa3aHHeM KOHTPOJbHBIX
npeaMera . MepOonpusiTUs
MeponpusTHI
3anstue No 12-13. Crenens c¢ 2
paloHaIbHBIM [IOKA3aTEJEM.
Crenennas byHKIISA c KOHTpPOJIbHAS
HATYpPaJIbHBIM " LEJIBIM pabota
nokaszareneMm. Ee cBoiictBa u
rpaduk.
MonyabHas equHUANA 2.2 3anstue Ne 14-18. Jlorapudm 5
Jlorapudmer YyHucIIa. HecsaTnunpiit 51
M KOHTpPOJIbHAS
HaATypaJIbHbBIN JorapuQMmBbl. aGoTa
[IpeoOpazoBanre  BBIpaKEHUH, p
CoJIeprKalX Jorapu@mel.
MonayabHas equanna 2.3 | 3aHsAtue No 19-21. 3
[TokazarenpHas u [TokazarenbHas u
jJorapudmuyueckas norapudmuueckas Gynxmun. Mx KOHTPOJIbHAS
byHKIIUN cBolicTBa W Trpaduku. PermeHue pabora
IIOKA3aTEJIbHBIX ~ YPaBHEHUH U
MOKAa3aTeIbHBIX HEPABEHCTB
3anstae Ne 22-23. 2
[TokazarenbHbIC U KOHTPOJIbHAS
JorapupMHUUECKUE YpaBHEHUS U pabora
HEPABEHCTBA.
3. | Moayas 3. [IpsiMbie U TIIIOCKOCTH B IPOCTPAHCTBE KOHTPOJIbHAS 6
pabota
Monayabnas egununa 3.1. | 3anstue Ne 24-25. OcHOBHbIE 2
[loBTOpEHNE NIAHMMETPHUH. | IOHATUSA CTEpeoMeTpuu. Touka,
OcHoBHbIE MOHATHS | IpAMas, IJIOCKOCTB,
CTEpPEOMETPUU npoctpaHcTtBo.  [lonstue 00 KOHTpPOJIbHAs
AKCHOMAaTHYECKOM  IOCTPOEHUU pabota
CTEPEOMETPUU: aKCHOMBI
CTEpPEOMETPUU U CJEICTBUS U3
HUX.
MonayabHas equanna 3.2. | 3ansatue Ne 26-27. [Ipsimble u COHTDONLHAS 2
[Ipsimble ¥ TIOCKOCTH B IJIOCKOCTH B IIPOCTPAHCTBE 560Ta
MIPOCTPAHCTBE P
MonayabHas equanna 3.3. | 3anstue Ne 28-29. Vrumer B 2
Vbl MeXAy NPSMBIMU U IIPOCTPAHCTBE: TOI  MEX
AV TP POCTP: y Y KOHTpPOJIbHAs
IJIOCKOCTSIMU B npsiMOi u IJIOCKOCTBIO, aGoTa
[IPOCTPAHCTBE JBYI'PAHHBIA  Yrojl, JIMHEHUHBIN P
yroJ IBYTPaHHOIO yria.
4. | MOAYJIb 4. KoopiuHaThl ¥ BEKTOPBI B IPOCTPAHCTBE KOHTPOJIbHAS 8
paborta
Mopayabnas equnuua 4.1. | 3ansatue Ne 30-32 Bekrops! B KOHTDOEHAS 3
BexTops! B mpocTpaHCTBE. npoctpaHcTse. JlefcTBus ¢ 560Ta
JIerCTBUSA ¢ BEKTOPAMH. BEKTOPaMH. P
3anstue Ne 33-34 CkamsipHoe 2
KOHTpPOJIbHAs
MPOU3BEJAECHUE. YTOI MEXKIY
pabota

BEKTOpaMHU
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N Ne n Ha3BaHue 1a00paTOPHBIX 2 Kou-Bo
Ne Moyl 1 MOy IbHOM . Bun
Ne U NIPAKTHYECKUX 3aHATHH ¢ 4acoB
eIMHHUIbI Y4eOHOI 0 KOHTPOJIbLHOI'0
n/n yKa3aHHeM KOHTPOJbHBIX
npeamMera . MepOonpusTHS
MeponpusTHi
3ansarue Ne 35-37 BektopHoe 3
KOHTPOJIbHAS
npousseneHue. [pusnax a6oTa
KOMIUTAHAPHOCTH BEKTOPOB P
5. | Moayab 5 OcHOBBI TPUTOHOMETPHH. KOHTPOJIbHAs 14
pabora
Moayabnas egununa S.1. | 3ansatue Ne 38-42 Yucnosas 5
OCHOBBI TPUTOHOMETPUU OKpyXHOCTh. CHHYC, KOCUHYC,
TaHT€HC, KOTAHTeHC , APKCHHYC,
ApPKKOCHHYC M apKTaHT'€HC
YHCIOBOTO apryMeHTa ApKCUHYC,
KOHTPOJIbHAS
ApPKKOCHHYC M apKTaHT€HC
pabora
YHCIOBOTO apryMEeHTa.
OCHOBHBIE TPUTOHOMETPUYECKUE
dopmyiel. [IpeobpazoBanue
TPUTOHOMETPHYECKHUX
BBIPAKCHU.
MonyabHasi enuauna 5.2. | 3ansatue 43-45. 3
KOHTpPOJIbHAS
Tpuronomerpuueckue Tpuronomerpudeckne GyHKINH, aGoTa
byHKIIUU WX CBOMCTBA U IpaduKy. p
MonayabHasi enmauna 5.3. | 3ansatue 46-51. S — 6
Tpuronomerpuueckue TpuroHomeTpudeckue ypaBHeHUs ?60Ta
yYpaBHEHHsSI 1 HEPAaBEHCTBA. | M HEPABEHCTBA. P
6. | Moayanb 6. Anrebpa u Hayajla MaTeMaTHYECKOTO aHaN3a KOHTPOJIbHAS 12
Monayasnas exuauna 6.1. | 3anstue 52-53 (1-2). OyHKIws, COHTDONLHAS 2
OyHKIMH U TpaduKH crocoObl 3a1aHuUs PYHKIIMH ;)GOTa
.CBolicTBa QyHKIMII. P
MoayabHas eqxuanna 6.2. | 3anstue 54-56 (3-5). 3
HenpepsiBHocTs QyHkiumu | I[TocaenosarensHocT. CriocoObl
3aJlaHUs U CBOMCTBA YHCIIOBBIX
. KOHTPOJIbHAs
nocienosarenbHocTel. [TonsTue aGoTa
0 Tpejiesie MOCIeI0BaTeIbHOCTH. p
CymecTBoBanue npezena
MOHOTOHHOW OTPaHWYEHHOMN
3anstue 57-58 (6-7). KOHTpPOJIbHAs 2
HenpepbiBHOCT QyHKITHH pabota
MoayabHas equnnia 6.3. | 3anstue 59-61 (8-10). KOHTPOJIbHAS 3
[IponsBonHas GyHKIIMN [TponsBogHas GyHKIMH pabota
MopaysabHas eqununa 6.4. Jlexmus 62-63 (11-12). COHTPOILHAS 2
[Ipunoxxenns npousBogHoi | ITpuitoxkenus mpon3BogHON 560Ta
byHKIIMN P
7. | Moayas 7. MHOTOrpaHHUKH U TeJla BpallleHUs KOHTPOJIbHAs 6
pabota
Moayabnas egununa 7.1. | 3ansatue 64 (13). Bunsr KOHTPOJIbHAS 1
MHOrorpaHHuK" MHOTOTPAaHHUKOB M MX CBOICTBA. pabora
Moayabnas equnuua 7.2. | 3anstue 65 (14). [lupamuaa: n- KOHTPONLHAS 1
[Mupamu bl yroJibHas MUpamuaa, IpaBUIbHAS p£60Ta

1 YCCUYCHHAA NMUPAMUIBL.

24




N Ne n Ha3BaHue 1a00paTOPHBIX 2 Kou-Bo
Ne Moyl 1 MOy IbHOM . Bun
Ne U NIPAKTHYECKUX 3aHATHH ¢ 4acoB
eIMHHUIbI Y4eOHOI 0 KOHTPOJIbLHOI'0
n/n yKa3aHHeM KOHTPOJbHBIX
npeamMera . MepONPUsITHSI
MeponpusTHi
CaoiicTBa pedep 1 O0KOBBIX
I'PaHel NPaBWIbHON UPaMUIBI .
MoayabHasi exuHuna 7.3. | 3ansatue 66-67 (15-16). [Moustus: 2
Tena Bpamenus IWIMHAPUYECKAss  MMOBEPXHOCTb,
KOHUYecKast MTOBEPXHOCTb,
cepuueckas MIOBEPXHOCTH, KOHTPOJIbHAS
obOpazyromue MTOBEPXHOCTEH. pabora
Tena  BpameHus: UWIMH]D,
KOHYC, yCeUeHHBIH KOHYC, cdepa,
mIap.
Monyabnas exununa 7.4, | 3anstue 68-69 (17-18). O0beM. 2
O6beMbl Ten u miow@anu | OCHOBHBIE CBOICTBA 00bEMOB
MOBEPXHOCTEH ten. Teopema 06 oObeme
KOHTPOJIbHAS
IPSMOYTOJIBHOTO
pabora
napasuieNienune1a u CleACTBHs
u3 Hee. O0ObeM npsMoil u
HAKJIOHHOMN
8. | Moayanb 8. MHTerpan u ero npuMeHeHue KOHTPOJIbHAS 6
pabora
MoayabHasi equnnna 8.1. | Sansrue 70-75 (19-24). Unterpan 6
KOHTPOJIbHAS
WNurerpan U ero | U ero NpuMeHeHue
pabota
IPUMEHEHHE
9. | Moayasb 9. Teopust BepoATHOCTE U CTaTHUCTUKA KOHTpPOJIbHAS 14
paborta
MoayabHas eqununa 9.1. | austue 76-77 (25-26). 2
IlepBuunas obpabotka | [lepBuunas o0paboTka
CTaTUCTHYECKUX JAHHBIX CTaTUCTHYECKUX JTAHHBIX.
I'paduueckoe ux npeacTaBiIcHHE.
Haxoxnenne CpeIHUX KOHTPOJIbHAS
XapaKkTepUCTHK,  HAOI0IaeMBIX pabota
JAHHBIX. [Ipumenenue
CTaTUCTHUECKUX METOJOB  JUIS
peLeHus npo¢eCcCHOHATBHBIX
3amad
MoayabHast equnmnina 9.2. | Jlexius 78-79 (27-28). 2
DneMeHTHl KOMOMHATOPUKH IlepecTaHoBKM M (akTOpHaL.
. KOHTPOJIbHAS
Yucno coueranunid. TpeyroabHHK
pabota
[Tackansa.  @Popmyna  OuHOMA
HproToHa.
MoayabHasi eqununa 9.3. | Sansrtue 80-81 (29-30). 2
CrnyuaitHblie cCOOBITHS. DnemMeHTapHble COOBITHS
(ucxozpl). BeposTHOCTB KOHTpPOJIbHAs
city4aifHoro coOsItus. banzoctsb pabota
YaCTOTHI U BEPOSITHOCTH
COOBITHIA.
3ansrue 82 (31). Popmyna KOHTPOJIbHAS 1
CJIOKEHHSI BEPOSITHOCTEM. pabota
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N Ne n Ha3BaHue 1a00paTOPHBIX 2 Kou-Bo
Ne Mmoaysis 1 MOYJILHOM . Bun
Ne U MPAKTHYECKUX 3aAHATHH ¢ 4acoB
eIMHHUIbI Y4eOHOI 0 KOHTPOJIbLHOI'0
n/n yKa3aHHeM KOHTPOJbHBIX
npeamMera " MepONPUsITHSI
MeponpusTHii
YcinoBHas BEpOATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
3anstue 83 (32). opmyiibl KOHTPOJIbHAS 1
NOJIHOM BeposTHOCTH 1 baiieca pabota
3anstue 84 (33). HezaBucumbie 1
KOHTPOJIbHAS
coObITusl. Cepusi HE3aBUCUMBIX aGoTa
ucnblTaHui bepHysm. P
MoayabHasi eqununa 9.4, | 3anstue 85-86 (34-35). KOHTPOJIbHAS 2
CityyaliHble BEJIMYUHBI. CnyyaliHasi BeJIMYMHA. pabora
3anstue 87 (36). YUnucnobie 1
. KOHTPOJIbHAS
XapaKTePUCTHKU CITy4alHBIX
pabora
BCJIMYWH
3anstue 88 (37). OcHOBHbBIE 1
aCTpe/IeNICHUs CITyYaiHbIX KOHTPOJIbHAA
p i pabora
BEJIMYUH
3anstue 89 (38). HopmansHoe KOHTPOJIbHAS 1
pacrpeeneHue pabora
10 | Moayas 10. YpaBHeHHS U HEpaBEHCTBA KOHTPOJIbHAS 6
pabora
Monyabnas eqununa 10.1. | 3anarue 90-91 (39-40). KOHTPOJIbHASL 2
VYpaBHeHus u HepaBeHcTBa | OCHOBHBIE TPHEMBI  PEIICHUS paGora
YPaBHEHMI pabota
3anstue 94-95 (43-44). Pemenue KOHTPOJIbHAS 2
HEPABEHCTB pabota
NUTOIrOo 95
3.5 CamocrosiTesibHast padoTa M BbINOJHEeHHEe HHANBUIYAJIBHOIO IIPOEKTA
3.5.1 IlepeyeHb BONIPOCOB [1JIsl CAMOCTOATEIbHOI0 M3Y4YeHHUs U BH/I0B CAMONOATOTOBKH K
TeKyIeMy KOHTPOJII0 3HAHMIT
Tabnuma 6
Ne monyns u [Tepeuens paccMaTpUBaeMbIX BOIIPOCOB ISt
Neri/ Ay T p P p p % Kou-Bo
I MOJTyJTbHOM CaMOCTOSITETFHOTO U3YUEHUS U BUIIOB 4ACOB
€ IMHHIIBI CaMOTIOATOTOBKH K TEKYIIIEMY KOHTPOJIIO 3HAHUI
1.
BCEI'O
3.5.2 UHanBuAyaJIbHBIA POEKT
Tabmuna 7

Ne i/t

Tembl HHIUBUAYAJbHBIX IPOCKTOB

I/IHIII/IBI/IIlyaJ]LHOFO ITPOCKTA HCT

4. YyeOHO-MeTOoaAnYeCKOe U MH(POpMaIlMOHHOE o0ecneuyeHre yueOHOro nmpeamera
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4.1 OcHoBHas nuTEpaTypa

1) bamvakoB M.M. Marematuka: yd4eOHUK [UIsi CTYACHTOB YUPESKICHUH cpen. mpod.
oOpaszoBanus: yudeOHoe wu3manue / bammvakor M.M. - MockBa : Axkagemus, 2025. - 288 c.
(OGieo0pa3zoBarenbHas noarotoBka B yupexaenusx CIIO). - URL: https://academia-moscow.ru -
Pexxum moctymna: DnektponHas oubaunoreka «Academia-moscowy. - TEKCT : AIeKTPOHHBIH.

4.2 JlonioaHUTENbHAS TUTEpPATypa

1) Mopakosuu A. I'. Maremaruka: anredpa u Hadajga MaTeMaTHIECKOTO aHAIM3a, TEOMETPHSL.
Anrebpa u Hauana MareMaTuueckoro ananusa 10 kinacc. YueOHuK At 0011eo0pazoBaTeIbHBIX
opranmu3anuii (6a3oBeIi U yriryoneHHbid ypoBHH). B 2 4. U.1./ A.T'. Mopakosuy, I1.B. Cemenon. — 11-
€ u3j., crep. — M.: Muemo3uHa, 2022. — 455 c.: ui.

2) Mopakosud A. I'. MaTemaTuka: anreOpa U Hadajila MaTeMaTHYecKoro aHanusa. 10 kiaacc. YueOHuk
U1l 001Ie00pa3oBaTeIbHbIX Opranu3aiui (0a30BeIid U yrayonaeHHbiil ypoan) B 2 4. U.2./[A.T.
Mopakosud u ap.]; nog pea. A.I'. Mopakosuua. — 11-e usz., crep. — M.: Maemo3suna, 2022. — 351 c.:
WL

3) Mopakosuu A. I'. Maremaruka: ajareOpa v Hadajga MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHSL.
Anrebpa u Hauana MareMaTu4eckoro aHanusa 11 kimacc: yueOHHK At 0011e00pa30BaTENbHbBIX
opraHm3anuii: 6a30BbIi U yrinyOsieHHbIH ypoBHU: B 2 4. U.1./ A.T'. Mopnkosuy, I1.B. Cemenon. — 11-¢
u3a., crep. — M.: Maemo3una, 2022. — 319 c.

4) Mopakosud A. I'. Maremaruka: anrebpa u Hadyajga MaTeMaTH4eCcKoro anaiamsa. 11 kimacc. YueOHHK
Ul 001Ie00pa3oBaTeIbHBIX OpraHu3alui :0a30BbIi U yriyoJieHHbIH ypoBHH: B 2 4. U.2./[A.T.
Mopakosud u ap.|; nog pen. A.I'. Mopakosuya. — 11-e uzn., crep. — M.: Muemo3una, 2022 c. — 264
C.: UL

4.3 IIporpamMmHoe o0ecrieyeHue

1) Onepanmonnas cucrema Astra Linux (mumensust Ne 192400033 -alse-1.7-client-baseorel-x8664-0-
12913 ot 28.08.2023).

2) Ocduchsriii maker npuinoxxenuit Libre Office BxoauT B kommiiekT noctaBku Astra Linux.

3) OducHsrii naket npunoxxkenuit Moit Oduc (muuensus Ne [TP0000-35377 ot 24.07.2024).

4) 1C Ipennpustue 8.2 (axkt npepoctannenus npas Ne Tr059122 ot 24.10.2012).

5) CnpaBouHas npaBoBasi cuctema «KoHcynbpTant+» (moroop Ne 20175200211 ot 22.04.2020).

6) Moodle 3.5.6a (moroBop Ne 969.2 ot 17.04.2020).

5 Kpurepun oneHkM 3HAHMI, yMeHMIl, HABBIKOB U 3asiBJEHHbIX KOMIIeTeH Ml
[Ipu u3yyeHnn TUCHUIUIMHBI «MaTeMaTruka» ¢ 00yJaronuMHCs B TEYEHHE 000X CEMECTPOB

MIPOBOJIUTCS JIEKIIMOHHBIE U MpaKkTUUecKue 3aHsaTus. OLeHka onpeaesercss CcyMMoil 0aJijioB 1o
pe3ylbTaTaM BCEeX 3allJIaHUPOBAHHBIX YUYEOHBIX MEPOIPHUATHIL (Tab. §).

Tabnuua 8
Pelitunr-nnan
JlucuunnmHapHble MOAYIN KomnuecTtBo PeliTunroserii 0an
aKaJEMUYECKNX 4acoB
Monyns 1. 8 5
Monynb 2. 22 10
Mopyns 3. 9 5
Monyns 4. 10 5
Monys 5. 19 10
Monyns 6. 24 10
Monyib 7. 12 3)
Monyib 8. 12 3)
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Monyns 9. 28 20
Monyis 10. 12 3)

3ayer ¢ OLIEHKOH X 20
Hroro 156 100

Texymas aTrectanus 00y4yaromerocss IPOBOJUTCS B IUCKPETHBIE BPEMEHHBIE HHTEPBAJIBI
IIpenojaBaTeiieM, BEAYIIUM IPAaKTUYECKUE 3aHATHs. BUIIbI TEKyIIEr0 KOHTPOJIA: KOJUIOKBUYM,
KOHTpOJIbHAsT paboTta. [IpomMekyTOUHbIH KOHTPOJIb: - BTOPOIl CEMECTp —3a4eT C OLIEHKOM.
VY4uThIBalOTCS BCE BUJBI yIEOHON JESATENbHOCTH, OLIEHUBAEMbIE ONPEIEIEHHBIM KOJINYECTBOM
6amtoB. B uToroByro cymmy 6ayioB BXOJST pe3yJIbTaThl BCEX KOHTPOJIUPYEMBIX BUJOB JCSITEIHHOCTH.

Jucyunauna cuumaemcs 0ceoeHHoul npu Havope ne menee 60 6annos.

Bce BubI yueOHBIX paboOT JOKHBI OBITH BBIIOJIHEHBI TOYHO B CPOKH, IIPETYCMOTPEHHBIE TpaduKoM
y4eOHOro Inporecca.

[Ipu u3yyeHnn Kaxx10ro MOAYJs IUCUUILIMHBI IPOBOJUTCS PYOEKHBIM KOHTPOJIb 3HAHUI C LIEIbIO
IIPOBEPKH U KOPPEKILIMHU X0/1a OCBOCHUS TEOPETUUYECKOT0 MaTepualia 1 MPakTHUECKUX YMEHUH U
HaBbIKOB. PyOe)XHbIIl KOHTPOJIb 3HaHUM MPOBOAUTCS O IpadUKy B 4achl MPAKTUYECKUX 3aHATHI 110
OCHOBHOMY PaCIHUCaHHUIO.

MonyIb cUuTaeTCsl CIAHHBIM, €CITH 00YJarONIHICs MOy He MeHee 60% 0allJIoB OT MaKCUMAIIbHO
BO3MO’KHOI'O KOJINYECTBA, KOTOPOE OH MOT' ObI IOJIYYUTh 3@ 3TOT MOYJIb.

B koHIIe cemecTpa Ha OCHOBAaHUHU MTO3TAITHOTO KOHTPOJISl 00yYEHUSI CYMMUPYIOTCS Oalljibl TEKYILErO
peUTHHIa, TOACYMTHIBAIOTCS JOMOJHUTEIbHbIE OaJlIbI (IIOCEIIAeMOCTh U aKTUBHOCTh Ha 3aHATUH) U
MIPUHUMACTCS PEHICHUE O JO0MYCKe 00y4aeMOoro K BBIXOAHOMY KOHTPOJIIO MIIH OCBOOOXKIEHUH OT €r0
ClIayH.

OOyuaromuiics 00s13aH OTYUTATHCS IO BCEM YU4E€OHBIM MOJYJISIM JUCLMIUIMHBL U ¢ YIETOM BBIXOJIHOTO
KOHTpOJIsl HabpaTh He MeHee 60 0ansioB no JaHHOM qucuuiurHe. O0ydJaromemycs, He HaOpaBLemMy
TpedyeMoe MUHUMAIIbHOE KOJIU4ecTBO 0auioB (< 60), maeTcs ABE HEACNHU MOCIe OKOHYAHUS
KaJICHJapHOTO MOJYJIs ISl ToOopa HEOOXOJUMBIX OaLIOB.

Ecnu o pesynbratam Tekyliero pedtuHra ooyvaromuiics Hadpai B cymme menee 40% Ganios ot
MaKCUMAaJIbHOTO PEUTHHTa TUCIUILIMHBI, TO IO BEIXOJHOT'O KOHTPOJIS OH HE JI0IYCKAeTCsl U CUUTAETCs
3aJI0JKHUKOM I10 3TOM AUCUUIUIMHE. 1 ycTpaHeHHsl 3a/10J5KEHHOCTEH 00y4darouics oay4yaeT
WHAMBUYAJIbHOE 33aJJaHUE JJIS1 CAMOCTOSITETIbHOM paboThI.

Ecnm sxe cymma 6amtoB coctasisieT 60 u 60s1ee, TO 0 YCMOTPEHHIO MTPENo1aBaTelis 00yJarnemMycst
MOJKET OBITh MPOCTABJIEH 3a4eT C OLICHKOM 0e3 ca4uM BBIXOAHOr0 KOHTpoJs. Eciin oOyvaronuiics He
Habpas Ha MPOTSKEHUH CeMeCTpa He00X0IMMOE KOJIMYECTBO 0alsIoB, OH CIAET 3a4eT C OLIEHKOMU IO
pacnyCcaHuIo 3a4E€THOM CECCUMU.

PeiTHHroBBIN KOHTPOJIb U3YyYECHUS JUCHHUIUIMHBI OCHOBAH Ha JieicTBytoleid B KpacHosipckom ['AY
[TonoxxeHnn 0 peUTHHTOBOM OlLleHKE 3HaHMH cTyneHTOoB. OneHka ocymecTsisercs no 100-0annpHol
IKase.

HrtoroBast olieHKa yCTaHABIMBAETCS B COOTBETCTBUH CO CICAYIOIICH OaTbHOM IIKAIOH.

60— 72 YJIOBJICTBOPUTEIIEHO
73— 86 XOpOIIO
87 -100 OTJINIHO

bonee neranbHO KpUTEPUH BBICTABJIICHUS OLICHOK I10 TEKYIIEH U IIPOMEXKYTOYHOM aTTeCTalusIM
IIPONMCaHbI B (POH/IE OLICHOYHBIX CPEACTB IO AAHHOW AUCLUILINHE.
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6 MaTepuajibHO-TEXHUYECKOE o0ecnedyeHre yueOHOoro npeamera

Buowi 3anamuii Ayoumopust OcHnawenue
Jlexyuu 4-23 Jocka Tabnuibl,
IPE3CHTAIIHH.
Ipaxmuyeckue 3ansamus 4-23 Jocka Tabnuibl,
MPE3CHTAIH

7 Meroanveckue yKazaHHs 1Jis1 00y4al0IIHUXCSl 10 OCBOCHUIO y4e0OHOro nmpeamera

7.1 MeToan4yeckue yKazaHusi 10 y4eOHOMY NpeaMeTy IJisi 00y4aroImXxcst

Nzyuenue npeamera «MaremaTuka» OCHOBAHO Ha JIEKIIMOHHOM Matepuale (119 yacoB) u
BBITIOJTHEHUH 3a/laHui Ha MpakTudeckux 3anatusax (160 yacoB). KOHTpoab yCBOSHHMS TUCIUTLIMHBI
MIPOU3BOJIUTCS C KOHTPOJIBHBIX PabOT M UTOTOBOM MPOBEPKE 3HAHUH (3a4eT ¢ oneHkoi). [Ipu
M3Y4YECHUHU TIpeIMeTa MPUMEHSETCS MOYIbHO-PEHTHHTOBas CUCTeMa 00Y4YEeHHUS CTYICHTOB.
JlucuuniuHa pas/ieleHa Ha JIOTUYECKU CBS3aHHbIE MOAYIIH, CPEI KOTOPBIX O0Jiee TIIATEIbHOTO
paccMmoTpenust TpedyroT Moaynu 3.4,5.

Bce n3yyaemble TeMBI AUCIUTUIMHBI OITMCAHBI B IUTEPATypeE NOCTYII, K KOTOPOIl 0OecreunBaeTcs
ANEKTPOHHON OMOIMOTEKOM MO yKazaHHBIM cchlTkaM. [lomumMo 3T0T0, O0JNBIIIOE pa3HOOOpa3ue
nHGOPMAINY IO TUCIHUILTMHE MOYKHO HAWTH B TII00aIbHON ceTn HHTEpHET. KpoMe Toro, MHOKECTBO
MaTepUasoB M0 TeMaM JUCIUILIMHBI JOCTYIHBI B ['0Cy1apCcTBEHHOI YHUBEpCATbHOM OMOINOTEeKE
Kpacnosipkoro kpas.

CaMocTOsATENbHO U3YUUTh pa3iesbl JUCUUILIMHBI MOYXKHO 0 PEKOMEHJOBAaHHOM JIUTEpaType.

JIist yCHenrHoro U3y4eHus TUCIMILIHHBI HE00X0AMMO COCTABJICHUE MMMCbMEHHBIX KOHCIIEKTOB 110
TEPMUHOJIOTHH, (POpMYJIaM U MIpUMepaM pelieH s TUIOBBIX 3ajay. DTO MMO3BOJISET JIyYllle YCBOUTh
JTUCIHUIUIMHY B CHITY HE TOJIBKO 3BYKOBOI'O BOCIPUATHS MH(OPMALIMU, HO U «MEXAHUYECKOM MaMsaITH»
IIPY OCYLIECTBJICHUH 3aIIMCU B TETPALIH.

7.2 MeToanyecKue yKa3aHus M0 y4eOHOMY NpeAMeTY A/l HHBAJIWI0B M JIMI ¢ OTPAHNYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbS

B memsix ocBoeHHsI MpOrpaMMBbl Yy4eOHOTO TpeaMeTa WHBAIMIAAMHA W JIMIIAMH C OTPaHUYCHHBIMHU
BO3MOKHOCTSIMH 3/10pPOBbsI 00€CIICUNBACTCS:

1. JInst MHBAJIMIOB M JIMII C OTPAHWMYCHHBIMHA BO3MOYKHOCTSIMH 3/I0POBBSI 110 3pEHUIO:

1.1. pa3menieHre B JOCTYNHBIX 151 0OyJarOUIMXCsl MECTaxX M B aJallTUPOBaHHON (popme cripaBouHOM
vH(pOpMaIIUU O paCTIMCAHUH YICOHBIX 3aHSITHI;

1.2. mpuCyTCTBUE aCCUCTEHTA, OKa3bIBAIOIIET0 00yJaromeMycs He00X0AUMYIO TOMOIIIb;

1.3. BBITyCK albTEPHATUBHBIX (OPMATOB METOAWYECCKHX MaTepUaNoOB (KPYMHBIA mpudT wim
ayauodaitnel);

2. JInst MHBAJIMJIOB | JIMII C OTPAHWMYCHHBIMHA BO3MOYKHOCTSIMH 3/I0POBBSI ITOCTYXY:

2.1. HaaNEeXKaIIMMU 3BYKOBBIMH CPEJICTBAMU BOCIIPOU3BEIEHHE HH(POPMALINY;

3. Jlns MHBAIUAOB W JIMI] C OTPAaHHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI, UMEIOIIUX HapYIICHUS
OIIOPHO-JIBUTaTEeNILHOTO arnmapara:

3.1. BO3MOXHOCTh OECHpEensATCTBEHHOTO JIOCTyNa O0ydJaromuxcsl B y4eOHbIe MOMEIICHHUS], TyaJleTHbIE
KOMHATBI U IPYrHe MOMEIICHUsI HHCTUTYTA, a TAK)Ke NMpeObIBaHNE B YKa3aHHBIX MOMEIEHHUIX.
Y4yeOHO-METOAMYECKHE MaTepuaibl JUIi CaMOCTOSTEIbHOW paboThl 0OydJaronmuxcsi W3 Yucia
MHBAJINJIOB U JIUI C OFPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/J0POBbS MPEJOCTABIISIOTCS BOAHOM U3 QoOpM,
aIalITHPOBAHHBIX K OTPAaHUYEHHUSAM UX 310pPOBbsI U BOCIPUATHS HHGOPMAIUH.

Kareropuu crynenTon Dopmbl
C HapyliieHue ciyxa ® B rieuaTHOM dopme;
® B (hopMe PIIEKTPOHHOTO JOKYMEHTA
C HapylieHreM 3peHust ® B rieyaTHOM popme yBenMUeHHBIX MPUPTOM;
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® B (hopMe JIEKTPOHHOTO TIOKYMEHTA;

C HapylleHHeM OIIOPHO-BUTATEIbLHOTO ® B rieyaTtHoO# (opme;
amnmapara ® B (hopMe JIEKTPOHHOTO IOKYMEHTA;

B ocBoenuu yueGHOro mpeaMera HHBAIUIAMU U JIMIAMU C OTPAaHUYEHHBIMHU BO3MOXXHOCTAMU
3JI0POBBSI ITPH HEOOXOAUMOCTH MOXKET OBITh MTPOBEACHA HHIUBUAYallbHas paboTa B BUIE
KOHCYJIbTAIMH JIJIs pa3bsACHEHUs1 y4eOHOro MaTtepuaia u yriiyojieHHOE 3yYeHHe MaTepuaia ¢ TEMU
00y4aroImuMHCs, KOTOPBIE B 3TOM 3aMHTEPECOBAHBI.



[Ipunoxenue 1

Cunxponusanus oopazoBaTesbHbIX pe3yabTaTtoB @I'OC COO u ®I'OC CITIO

Konx n naumenosanue OK, IIK corimacno

Ko n HaumeHnoBanue
JINYHOCTHBIX PE3YJIHTATOB

Kon u HanmenoBanue
MetarpeameTHeix (MP)

dIrocC CI10 pe3yJIbTaToOB
(JIP) cornacuo ®I'OC COO cornacHo ®IOC COO
OK O01. Beibupare cnoco0sl pemienus | JIP. 4 Dcretrndeckoro MP1.1 6a3oBbI€ JOTHYECKHE
3a1a4 Mpo(heCCHOHATBFHON JESTEIbHOCTH | BOCTIUTAHHS NeNcTBUA
MPUMEHUTEIHLHO JIP.6 TpynoBoro MP1.2 6a3oBbie
K pa3JIMYHbIM KOHTEKCTaM BOCITUTAHUS HCCIIEI0BATEIbCKUE
JIP.8 LleHHOCTH HAY4YHOTO JIEUCTBUS
MO3HAHUS MP1.3 pabora c
nHpopmarmen
OK 02. Hcnons3oBars coBpemenHbie | JIP. 4 DcreTndeckoro MP1.1 Ga3oBbI€ JOTHYECKHE
cpeacTsa MOMCKA, aHanu3a U | BOCIIUTAHUS NeNCcTBUA
MHTEPIIpETALUU uHpOpMaInH, u | JIP.6 Tpynosoro MP1.2 6a3oBbie
WH(GOPMALIMOHHBIE  TEXHOJIOTUM Ui | BOCIIUTAHUS HCCJIEI0BATENbCKUE
BBIMOJIHEHUS 3anau npodeccuonansHoi | JIP.8 LlenHoCTH HaydyHOTO NEUCTBUSA
JIEATETbHOCTH MO3HAHUS MP1.3 pabora c
uHpopmanuen
OK 04. Oddextusno | JIP.1 I'paxxpanckoro MP1.2 6a3oBbIe
B3aUMO/ICCTBOBATh BOCIIUTAHMUS HCCIIEI0BATEIbCKUE
" paboratb B kosuiektuse | JIP.6 Tpynosoro IEUCTBUS
Y KOMaH/Ie BOCIUTAHHUS MP2 Osnanenue
JIP.8 LleHHOCTH HAYYHOTO YHUBEPCAIbHBIMU
TTO3HAHUS KOMMYHUKATUBHBIMU

MP2.2 CoBmecTHasd
NESITENbHOCTh NJ€HCTBUAMU
MP3 Osnanenue

YHUBEpPCATbHBIMU
peryiasiTUBHBIMU
JNEUCTBUSAMU
OK 05. OcymecTBiATh YCTHYIO U JIP.1 I'paxxiaHckoro MP2 Osnanenue
MUCHbMEHHYI0O KOMMYHHKAIUIO Ha BOCIIUTAHUS YHUBEpPCAIbHBIMU
rOCyIapCTBEHHOM s13bIKe Poccuiickon JIP. 4 DcreTnueckoro KOMMYHUKATUBHBIMU
®denepanun ¢ yaeToM 0COOCHHOCTEH BOCITUTAHUS JNEUCTBUSAMU

CONHAJIBHOI'O U KYJIbTYPHOT'O KOHTCKCTA

MP2.1 OOuieHue

OK 06. IIposiBiATH rpak1aHCKO-
NaTPUOTHYECKYIO MTO3ULHIO,
JIEMOHCTPHPOBATh OCO3HAHHOE
MIOBE/ICHNE HAa OCHOBE TPaJAUIIMOHHBIX
POCCHUICKHX JTyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C YUETOM
rapMOHHU3alUU MEKHALMOHABHBIX U
MEXXPEIUTNO3HBIX OTHOIIECHUH,
MPUMEHSITh CTaHAApPThI
AHTUKOPPYNLHUOHHOIO NOBEIEHUS

JIP.1 I'paxxmanckoro
BOCITUTAHHUS

JIP. 4 DcreTndeckoro
BOCITUTAHHUS

JIP.7 9K0I0r14ecKoro
BOCITUTAHHUS

MP3 Osnanenue
YHHUBEPCATbHBIMU
PETYJIATUBHBIMHU
JIeCTBUSAMU

MP3.3 oMOIIMOHAILHBIN
HHTEJIICKT,
MpeIoIararouii
c(hOpMUPOBAHHOCTH

OK 07. ConeiicTBOBaTh COXpaHEHUIO
OKpYKarollIeu Cpebl,
pecypcocOepeKeHUI0, MPUMEHSITh
3HaHHUS 00 U3MEHEHUHU KIIMMAaTa,
MIPUHITUTIEI OEPEKITMBOTO TIPOU3BOJICTBA,

JIP.1 I'paxxmanckoro
BOCIIUTAHUA

JIP.7 DK0I0rn4ecKoro
BOCIIUTAHUA

MP3 Osnanecnue
YHUBEpCAIbHBIMHU
pEryIsTUBHBIMU
JNEUCTBUSIMU

MP3.1 CaMOKOHTPOJIb
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3¢ PeKTUBHO NEHCTBOBATH B
le€3BBI‘IaI>'IHBIX CUTYyalluIX

IIK 1.1. KoHTpOJIb CAHUTAPHOTO U

JIP.6 TpynoBoro

MP1.1 0a30B&bI€ JIOTHUECKHE

300TUTHCHUYCCKOTO COCTOSHHS OOBEKTOB | BOCIIUTAHUS JICHCTBUS
’)KUBOTHOBOJICTB @ U KOPMOB. JIP.7 DK010ru4eckKoro MP1.2 6a3oBrlie
BOCIIUTAHUS HCCIICA0BATCILCKUE
JIP.8 LleHHOCTH HAY4YHOTO JNIEUCTBUS
MO3HAHUS MP1.3 pabora ¢
nHpopmaruen
1K 2.1. IIpexynpexnenue 3adonesanuii | JIP.6 Tpynosoro MP1.1 6a30BbIe TOTHYECKHE
JKUBOTHBIX, TPOBEACHUE CAHUTAPHO- BOCITUTaHHUS JIeHCTBUA
IIPOCBETUTENILCKOM JESTEIBHOCTH JIP.8 LleHHOCTH HAYYHOI'O MP1.2 6a3oBbie
MO3HAHUS HCCIIEN0BATENLCKUE
JICHCTBHS
MP1.3 pabora ¢
uHpopmanuen
[1IK 2.3. Brionaenue jieyeOHO- JIP.6 TpynoBoro MP1.1 0a30BbIe JIOTHYECKHE
JIMAarHOCTHYECKUX BETEPUHAPHBIX BOCIIUTAHUS JICHCTBUSA
MEPOIPUATHI B YCITOBUAX JIP.7 DK0OI0rnyecKkoro MP1.2 6a3oBbie
CIeLUATTU3UPOBAHHBIX BOCIIUTAHUS HCCIICA0BATEIILCKUE
’KHUBOTHOBOJUECKHUX XO3SIUCTB JIP.8 LleHHOCTH Hay4YHOTO EUCTBUS
MMO3HAHUS MP1.3 pabora ¢
nHpopmaruen
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