AHHOTALIMS

K paboueii mporpamme yuedbnoro npenmera OYIIL.04 MaTtemaTuka
0 CTIeIUAIbHOCTH:
15.02.14 OcHaienue cpeacTBaMyi aBTOMaTH3aMM TEXHOJOTHYECKUX IIPOLIECCOB U IPOU3BOJCTB
(o oTpacisam)
T'ox wayana mogrorosku: 2023 r.

1 HanmeHoBaHue 00pa3oBaTe/IbHOW NporpaMMbl, B paMKaxX KOTOPOil u3y4daercsi
yueOHblit npeamer OYIIL.04 MaremaTuka

VYueOunrii mpeamer OVYIL.04 Marematuka BXOAMT B OCHOBHYIO 00pa3oBaTelbHYIO
nporpammy 1o crneuuanbHoctd  15.02.14  OcHamieHue  cpeACcTBaMU — aBTOMAaTHU3AlUU
TEXHOJOTMYECKHUX IIPOLECCOB U IPOU3BOJCTB (110 OTPACIISIM)

2 Ob6umasi Tpy10éMKOCTh

VYueOunrii npeqver OYIL.04 MartemaTuka u3ydaercs B oObeme 296 9acoB, KOTOpHIC
BKItOUatoT (116 u. nexuuit, 156 4. mpakTH4ecKuX 3aHATUH, 24 4. IPOMEKYTOYHON aTTECTAIIUN ).

3 Mecto yuyeoHoro npeamera OYIL.04 MaremaTnka B CTPYKType 00pa3oBaTeIbHOI
NPOrpaMMblI

VYuebnsiit npeamer OYIL.04 MaTeMaTHKa OTHOCHUTCS K 00111€00pa30BaTeIbHBIM YI€OHBIM
npeaMeTaM y4eOHOTo TUIaHa.

4 O0mas xapakrepucTuka yueonoro npeamvera OYIIL.04 MaremaTuka:

YueOusiii kypc OVYIL.04 MaremaTnka sBIsSETCS OJAHMM M3 HaumOoliee 3HAYMMBIX B
mporpaMMe CcpeiHero ooOmero o0pa3oBaHus, MOCKOIBKY, C OJHOM CTOPOHBI, OH
o0OecrieunBaeT WHCTPYMEHTAIbHYIO 0a3y Ui H3y4eHHs] BCEX EeCTECTBEHHO-HAyYHBIX
KypcoB, a C JpYrod CTOpPOHBI, (OPMHUPYET JOTHYeCKOe U aOCTPaKTHOE MBIILICHUE
o0yyaroImuxcst Ha ypoBHE, HEOOXOAMMOM JJIsi OCBOCHMS Y4€OHBIX KypCcOB MH(OpPMAaTHKH,
00IIeCTBO3HAHUS, WCTOPHH, CJOBeCHOCTH. B pamkax ydeOHoro kypca OVIIL.04
Marematnka oOydaroluecsi OBJIAJIEBAlOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HayKH,
KoTopasi (popMyJIHUpyeT CBOM JOCTHIKEHHS B MaTeMaThyeckod ¢opme. YUeOHBIH Kypc
OVII.04 Matemartuka 3akJiaZibIBa€T OCHOBY Il YCIEIIHOTO OBJIAJIEHUS 3aKOHAMU (PU3UKH,
XUMHHU, ONOJIOTHH, TOHUMaHUS OCHOBHBIX TE€H/IEHIIMH SKOHOMHUKH U 00IIECTBEHHOH JKU3HH,
MO3BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IIM(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh HUX B IIOBCEJHEBHOW JKM3HM. B TOXE BpeMs OBIajeHHE
a0CTpaKkTHBIMM W JIOTMYECKH CTPOTHMHU MaTeMaTHUYECKUMU KOHCTPYKIUSMHU pPa3BUBAECT
YMEHHME HaxOJuUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb WCTUHHOCTb  yTBEP:KIEHUS,
HCIOJIb30BaTh 0000IIEHHE U KOHKPETH3AIMI0, a0CTparupoBaHue M aHaJOruio, GOpMUpPYET
KpeaTHBHOE M KpuTuyeckoe MmblnuieHue. B xome msydenus OVII.04 Marematnka Ha
YPOBHE CPEIHETO O0IIero 0O0pa3oBaHUs OOYYAIOIIMECS MOTYyYalOT HOBBIM OMBIT PEIICHUS
IIPUKIAIHBIX 3a7a4, CAMOCTOSITEILHOTO IOCTPOEHUSI MaTEMAaTUYECKUX MOJEIEN pealbHbIX
CUTyallui ¥ WHTEpHpETalMy IIOJIYYEHHBIX pEIIECHUM, 3HAKOMATCS C IpUMeEpamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJIE, HAYKE U B MCKYCCTBE, C BBIJAIOLIUMUCS
MaTeMaTHYECKUMHU OTKPBITUAMU M HUX aBTopamu. YueOHblil kypc OVYIL.04 Maremaruka
o0yasaeT 3HAYUTEIbHBIM BOCHUTATENbHBIM MOTEHLHAJIOM, KOTOPBIM peanu3yercs Kak
yepe3 y4eOHbII MaTepuai, criocoOCTBYIOMNNA (GOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
TaKk U dYepe3 crnenupuKky Yy4eOHOW esATETHbHOCTH, TPEOYIOMEeH CcamMOCTOATEIbHOCTH,
AKKypaTHOCTH, MPOJOJKUTEIbHOM KOHIEHTPAllMd BHHMMAHHUS U OTBETCTBEHHOCTH 3a
IIOJIyYCHHBIN pe3yibTarT.

5 Ilnanupyemble pe3yJbTaThl 0cBoeHUs yueOHoro npeavera OYIL.04 MaremaTuka:



JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxmgaHckoro BOCHUTaHHS: CGHOPMUPOBAHHOCTh  TPAXJAHCKOW  TMO3ULIUU
oOyyaromerocsi Kak aKTHMBHOTO W OTBETCTBEHHOI'O WIEHAa POCCHUIHCKOro OOIIecTBa,
NPEJCTAaBICHUE O MAaTEeMaTHMYeCKHX OCHOBaX (DYHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SBIICHUH, TPOLEAYp TPaxXTaHCKOro oO0miecTBa (BBIOOPHI, OMPOCHI W JIPyroe), YMCHHE
B3aMMO/JICHICTBOBATh C COLMAJbHBIMH HHCTUTYTAMH B COOTBETCTBHHM C WX (YHKUUSAMH H
Ha3HAYCHHEM;

2) NaTpPUOTUYECKOTO BOCIUTAHHS: COOPMHUPOBAHHOCTh POCCHMCKON TpakJaHCKON
UJCHTUYHOCTH, YBaXEHUS K TMPOILJIOMY U HACTOAIIEMY POCCHUHCKONM MaTeMaTHKH,
[IEHHOCTHOE OTHOILIEHHE K JIOCTHXKEHUSIM POCCHICKMX MaTeMaTHKOB M POCCHHUCKON
MaTeMaTUYECKOM MIKOJIbI, UCIIOJIb30BAHUE ITUX JOCTHXKEHUN B IPYTrUX HAyKax, TEXHOJIOTHUSX,
cdepax IKOHOMUKH;

3) IyXOBHO-HPAaBCTBEHHOTO  BOCIMTAHUS: OCO3HAHHE JYXOBHBIX  II€HHOCTEH
poccuiickoro Hapoaa, cOpMUPOBaHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOT'O TTOBEICHHS,
CBSI3aHHOI'O C MPAKTUYECKUM IPUMEHEHUEM JIOCTH)KEHUN HAyKH U JESTEIbHOCTHIO YYEHOTO,
OCO3HAHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyLIETro;

4) 5CTETUYECKOr0 BOCIUTAHUS: ICTETUUECKOE OTHOIIEHHUE K MHPY, BKIIOYAs 3CTETUKY
MaTeMaTUYeCKHX  3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peHIeHUH, pacCyXIEHUH,
BOCIPUUMYHMBOCTh K MATEMAaTUUYECKUM aCIIEKTaM pPa3IMUHbIX BUJOB UCKYCCTBA;

5)  ¢wusnmyeckoro  BoCHHTaHUS:  CPOPMHPOBAHHOCTH  YMEHHUS  IMPHUMEHSTh
MaTeMaTUYeCKue 3HAaHUS B HWHTEpecax 3J0poBoro u Oe3omacHoro oOpas3a >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pOBBIO (30pOBOE MUTaHHE, COATaHCHPOBAHHBIM
PeKUM  3aHATUM W OTHbIXa, peryisipHas (¢u3nMyeckas aKTMBHOCTbB), (pU3HYECKOoe
COBEPUICHCTBOBAHUE IIPH 3aHATHUSIX CIIOPTUBHO-03/JOPOBUTEIBHON NEATEIBHOCTBIO;

6) TPyJOBOTO BOCHHUTAHUS: TOTOBHOCTh K TPYyIy, OCO3HAHHE LEHHOCTHU TPYIOJIOOMS,
UHTEpeC K pa3IuuHbM chepaM NpodecCHOHANBbHOM /EATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW MW YMEHHE COBEplIaTh OCO3HaHHBIM BbIOOp Oynymed npodeccun u
peann30BbIBaTh COOCTBEHHBIE JKM3HEHHBbIE IUIaHBI, TOTOBHOCTb U CIOCOOHOCTH K
MaTeMaTUYeCKOMYy O0Opa30BaHUI0O U C€aMOOOpa30BAHMIO HA MPOTSHKEHUH BCEM JKU3HH,
TOTOBHOCTh K AaKTMBHOMY YYacTHIO B PEHIEHHM NPAaKTHYECKHUX 3aJad MaTeMaTH4YecKou
HaIpPaBJIEHHOCTH;

7) SKOJOTMYECKOro BOCHUTAHUS: CHOPMHUPOBAHHOCTH SKOJIOTMUECKOH KYIbTYpBI,
NOHMMAHHE BJIMSHMS COLIMAIBHO-DKOHOMHMUYECKHMX IPOLIECCOB HA COCTOSIHUE TNPUPOIHON U
COLMAIBHOW Ccpellbl, OCO3HAaHUE TJO00ATBHOIO XapakTepa HKOJOTHYECKUX MpolIeM,
OpHEHTAIlMs] Ha NpPUMEHEHHE MaTeMaTHMYeCKUX 3HAHUM JUId pelieHus 3ajad B 00JIacTH
OKpY’Karollel cpefibl, MJIaHUPOBAHUE MOCTYIIKOB U OLEHKU MX BO3MOXHBIX MOCIEACTBUM AJIs
OKpYKarlolle Cpebl;

8) I1EHHOCTM  HAYYHOTO  TO3HAHUSA:  CPOPMHPOBAHHOCTH  MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAayKH M OOLIECTBEHHOW MPaKTUKH,
MOHMMAaHHE MaTeMaTUYeCKON HayKu Kak c(epbl 4YelIOBEYECKOM NesTeNbHOCTH, JTaloB €&
pa3BUTHS M 3HAYUMOCTU JJISl Pa3BUTHUS IMBUIM3AIMM, OBJIAJICHHE S3BIKOM MAaTEMAaTUKH U
MaTEMaTUYECKON KyJIbTYpOH KaK CpPEJCTBOM IO3HAHMS MHpA, TOTOBHOCTb OCYLIECTBIIATH
IIPOEKTHYIO U MCCIIEN0BATENBCKYIO EATENBHOCTh MHANBUyaIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIEe YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS



ba3oBble Jlornueckue AeicTBUA:

BBISIBJISITH U XapaKTEpU30BaTh CYILIECTBEHHBIC MPU3HAKKM MAaTEMaTHUYECKUX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy MOHATHUAMH, (DOPMYIHpPOBATH OMNPEICICHUS TOHSATHA,
yCTaHABJIMBATh CYLIECTBEHHBIM MPH3HAK KIAacCU(UKALMU, OCHOBAHUS Ui OOOOLICHHS M
CpaBHEHMs, KpUTEpUU TPOBOJMMOIO aHAIW3a; BOCIPUHMMATH, (QOPMYIHUPOBATH |
IpeoOpa3oBbIBaTh CYXACHUS: YTBEPAUTEIbHBIE U OTPHULATEIbHBIEC, €AUHUYHBIC, YaCTHBIE U
oO1ye, yCIOBHEIE,

BBISIBIISITh MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MIPOTUBOpEUHs B (haKTax,
JMaHHBIX, HAOMIONEHUSX U YTBEPKACHUSX, IMpeasiaraTb KPUTEPUU [UISL  BBISIBICHHS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHIA;

JIeNIaTh BBIBOJBI C MCIOJIb30BAHHUEM 3aKOHOB JIOTHKH, JCTyKTHBHBIX U WHIYKTHBHBIX
YMO3aKJIIOUEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

IIPOBOJUTH CAaMOCTOSITENIBHO JJOKA3aTEeJIbCTBA MAaTEMATUYECKUX YTBEPXKIACHUHN (IIpsIMbIE
U OT IPOTUBHOIO), BBICTPAWBATh APTYMEHTAIMIO, IPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYXICHHUS M BBIBOABI; BHIOMpATh CIOCOO pemieHHst ydeOHOM
3a/a4i (CpaBHUBATh HECKOJIbKO BApUAHTOB pEIICHHUs, BbIOMpaTh Haubosee MOAXOIALINHN C
Y4€TOM CaMOCTOSTEIbHO BbIIEICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareibckue JelcTBUA:

UCIIONIb30BAaTh  BOMPOCHI ~ KaK  HMCCIEAOBATENbCKUN  MHCTPYMEHT  IO3HAHUA,
dopMynHpoBaTh BOMPOCHL, (UKCHUPYIOIIME NPOTHBOpEYHE, NpodjIeMy, YCTaHABIHBATH
HCKOMOE U JaHHOE, (JOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO IO3UITUI0, MHEHHE;

IIPOBOJAMTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT, HCCIEIOBAHUE 10
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, SIBICHUS, MPOLECCa, BBISIBICHUIO
3aBUCHUMOCTEN MeXTy 00beKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOATENbHO (OPMYJIHPOBAaTH OOOOIICHUST ¥ BBIBOJABI IO pE3yJbTaTam
MpoBeAEHHOTO HAOMIOJACHHs, WCCIEIOBAHUS, OILEHUBATh JIOCTOBEPHOCTh IOJYYEHHBIX
pe3yJbTaTOB, BEIBOJOB U 0000IEHUI];

IIPOrHO3MPOBATh BOZMOKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIABUIATH MPEIIOI0KEHUS
0 €ro Pa3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ undpopmanmeii:

BBISBJISITH JeUIUTHI HH(OOPMAIIMH, JTaHHBIX, HEOOXOJUMBIX JIJIi OTBETAa Ha BOMPOC U
JUTSI pEIICHUS 3a]1a4H;

BEIOMpaTh WMH(OPMANHMIO W3 WCTOYHUKOB Pa3IMYHBIX THIIOB, AaHAJIM3UPOBATH,
CUCTEeMAaTU3UpPOBAaTh M UHTEPIPETHPOBATh HHMOPMALUIO PA3NTMYHBIX BUAOB U (opm
IpeJICTaBICHHUS;

CTPYKTYypUpOBaTh WHGOpMAIMIO, TPEACTaBISATH €€ B  pa3lIU4yHBIX  Qopmax,
WUTIOCTPUPOBATH TpapuuecKy;

OIICHUBATh HAJE&KHOCTh HMH(OpPMAIMHM 10 CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM
KpUTEpUIM, cHOPMYIUPOBAHHBIM CAMOCTOATEIBHO.

KoMMmyHuKaTHBHBIE YHHBePCAJIbHbIE YUeOHbI€ eliCTBHUS:

BOCTIPUHUMATh U (OPMYIHPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBUSMHU M HEISIMU
001IeHust, sICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUsI B YCTHBIX U MHUCHMEHHBIX
TEKCTaxX, J/1aBaTh IMOSICHEHHS IO XOJy peUIeHHs 3ajauyd, KOMMEHTHUpPOBATh MOJyUYEHHBIH
pe3yJbTaT;

B X0J1¢ 00CYXJICHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOM TeMbI, TPOOJIEMBI,



pemraeMoi 3a7a4n, BHICKa3bIBaTh MJCH, HAllEJICHHBIC HA TMOMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CY’)KICHUSAMH APYTHX YYACTHUKOB JHAIOTa, OOHAPYKUBATh Pa3IMYMe U CXOJICTBO
MO3HLINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;

IPEACTABIATh PE3YNIbTAThl PEIICHHUS 33aJaul, SKCIEPHUMEHTa, HCCIEI0BaHMs, IIPOCKTa,
CaMOCTOSITENIFHO BBIOMpaATh (opMaT BBICTYIUIGHHS C Y4Y€TOM 3agad Mpe3eHTAUud |
0COOEHHOCTEN ayAUTOPUH.

Pery1siTuBHBIEe YHMBepcaabHble yueOHbIe AeiicTBUSA

Camoopranuszanus:

COCTaBJIATH IUIAH, aITOPUTM PELICHUS 3aJadd, BBIOMPATh CIOCOO PEUICHUs ¢ Y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUAHTHI PEIICHHH C y4ETOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, SMOIIMOHATIbHBI HHTEIIJICKT:

BJIAJCTh HAaBBIKAMH I[IO3HABATEIBHON pEe(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JICWCTBHIA M MBICIIUTEIILHBIX IPOLIECCOB, UX PE3yIbTATOB, BIAIETh CIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJISI ITPOIIecca U pe3yibTaTa pelIeHHsl MaTeMaTHYeCKON 3a/1a4H;

NPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYThH NPHU PEIICHUH 3a7ayl, BHOCHUTH
KOPPEKTUBBl B JESTENBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJCHHBIX
OIMOOK, BBISIBIICHHBIX TPYIHOCTEH; OI[CHUBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBHUSIM,
OOBSACHATH MPUYMHBI JOCTIIKCHHUS WM HEOCTIDKEHUS PE3yJIbTaTOB JESITEIbHOCTH, HAXOIUTh
OIMOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTh:

NOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMAHAHOW U MHAUBUAYaJIbHOM paboThl IpH
pemeHnr y4eOHBIX 3aJad, NPUHUMATh [eNb COBMECTHOW MIESTEIBHOCTH, TUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, pacipenensiTh BUIbI paboT, 10roBapuBaThCs, 00CYKIaTh
MIPOIIECC U PE3YNbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B I'PYNIOBBIX (popMax paboTel (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBbIE
IITYPMBI» W WHBIE), BBIOJHATH CBOIO YacTh pabOTHl M KOOPAMHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4i€HaMM KOMAaH[bl, OL[EHMBATh KaueCTBO CBOETr0 BKJIaJa B OOIIMH MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

NPEAMETHBIE PE3YJIbTATbBI

Yucjia ¥ BBIYHCIEHHA:

OTIEPHPOBATH TOHATHUSAMH: PAIHOHAIFHOE W JCHCTBUTEIHHOE YHWCIIO, HATypalbHOE,
[EJIO€ YMCII0, OOBIKHOBEHHAsi M JeCSITUYHas ApoOb, MPOLEHTHI, HCIOIb30BATh MPU3HAKU
JIETUMOCTH LIEJBIX YHCEI, PA3IOKEHHE YHCIIa Ha MPOCThIe MHOXKUTENHU JJIs pEIIeHus 3a/1a4;

BBHITTOJIHATh apU(METHUECKUE OMNEepaldil C pPAalUOHATBHBIMH M JI€HCTBUTEIbHBIMU
YHUCIaMU;

BBITIOJTHATh TPHONMKEHHBIC BBIYHCICHUS, WCIOJNB3Yys TMpaBWIIa OKPYTJICHHS, EJIaTh
NPUKUIKY U OLEHKY pe3ysIbTaTa BHIYUCICHUH;

ONEepUpOBaTh MOHATUSAMM: CTENEHb C LENbIM W PAlMOHAJIBHBIM IIOKa3aTeleM,
cTaHgapTHass ¢opma 3amucH JIeHCTBUTEIBHOTO YMCJIA, KOPEHb HAaTypallbHOW CTEIeHH,
UCTIONB30BaTh TOIXOAANIYI0 (opMy 3amuich JIEHCTBUTENBHBIX YHCEN JUIS PEIICHUs
NPaKTUYECKHUX 3a/1a4 U TIPEICTABICHUS JTaHHBIX;

ONEepUpOBATh TMOHATHSMHU: CHHYC, KOCHMHYC W TaHI€HC MPOHM3BOJILHOIO YIJa,
UCTIONIb30BATh 3aIUCh MTPOU3BOJIBHOTO yIila Yepe3 0OpaTHbIC TPUTOHOMETpHYECKNEe (PyHKINY;

OTIEpPUPOBATH MOHATHIMU: JIOTapu (M dHcia, AECATUUHbIE U HATypalbHbIE JIOTapU(PMBI.



YpaBHeHNsI M HEPABEHCTBA:

OIIEpUPOBATH MOHATHAMMU: TOXKIECTBO, YPABHEHHUE, HEPABEHCTBO, 1IEJIOE, PALJUOHATIBHOE,
UPPALMOHAIBHOE YPAaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPAaBHEHHUE;

BBINOJIHATh ~ NpeoOpa3oBaHMsl  TPUTOHOMETPHUYECKUX  BBIPQXKEHUH M pelaTh
TPUTOHOMETPUUECKUE YPABHEHUS;

BBINOJIHATH IPe0Opa30BaHus 1EIbIX, PALlMOHAIBHBIX U UPPALMOHATIBHBIX BBIPAXKEHUN U
peliaTe OCHOBHBIE THIIBI IIE€JIBIX, pALMOHAJbHBIX U HPPALHMOHAIBHBIX YPAaBHEHUM U
HEPaBEHCTB;

IIPUMEHATh YPAaBHEHHS M HEPABEHCTBA JUJIs PELLECHUS MaTEMaTHYECKUX 3aJa4 U 3a/1a4 U3
pa3IMYHBIX 00JIaCTe HAYKU U pealIbHOM KHU3HH;

MOJICIIMPOBATh pEaJbHBIC CUTYAllMM Ha S3bIKE aireOphl, COCTABISATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA I10 YCJIOBHMIO 3aJa4M, HCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM allnapaTa ajareopsl;

IPUMEHSTh CBOICTBa CTENEHW Ul IpeoOpa3oBaHUsl BBIPAXKEHUM, ONEPUPOBATH
NOHSATHAMM: IIOKA3aTEJIbHOE YpPAaBHEHUE U HEPABEHCTBO, pEIIaTh OCHOBHBIE THUIIBI
IIOKAa3aTeNbHBIX YPABHEHUI U HEPABEHCTB;

BBITTOJIHATH MPEOOPa30BaHMs BEIPAKEHUH, COIEPKAIIUX JIOTapUpMBI,

ONEPHPOBATh TOHATHAMU: JIOTapU(PMHUECKOE YpaBHEHHWE M HEPAaBEHCTBO, peEIIaTh
OCHOBHBIE THUIIBI JIOTapU(PMUUYECKHX YPABHEHUI U HEPABEHCTB;

HaXOJUTh PELICHUS TPOCTEHIINX TPUTOHOMETPUUECKIX HEPABEHCTB;

OIIEpUpPOBAThH MOHITUSIMU: CHUCTEMA JINHEHHBIX YPAaBHEHUH U €€ pelleHne, UCII0Ib30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIS PELIEHUS MPAaKTUYECKUX 3a/1a4;

HaxOJIUTh PEIICHMs NMPOCTEUIINX CUCTEM M COBOKYITHOCTEM pallMOHAIbHBIX YPaBHEHHUU
Y HEPABEHCTB;

MOJICIUPOBaTh peajbHbIE CUTYAllMM Ha S3bIKE aureOpbl, COCTAaBIIATh BBIPAKECHUS,
YPaBHEHHUs, HEPAaBEHCTBA W CHUCTEMBbl IO YCJIOBHIO 3a/layd, HUCCIENOBATh IIOCTPOEHHBIE
MO/JIEJIU C UCIIOIb30BAHUEM allliapaTa ajareopsl.

DOyHKUUM U rpadpuku:

ONepUpoOBaTh MOHATHAMM: (QyHKOMS, cHnocoObl 3amaHus  (QyHKOUM, 001acTh
OnpesesieHuss U MHOXKECTBO 3HAu€HUM (PYHKIMH, TrpapuK (YHKIHH, B3aUMHO OOpaTHbIE
byHKIINY,

ONEepUpOBATh MOHATUAMU: UYETHOCTb M HEYETHOCTh (YHKIUHM, HYIM (QYHKIHH,
MPOMEXYTKH 3HAKOMOCTOSIHCTBA, MNEpUOANYEcKass (YHKIMS, NMPOMEXKYTKH MOHOTOHHOCTHU
(GYHKIIMH, TOYKH IKCTpeMyMa (yHKUIMH, HauOoJIblllee U HaUMEHbIIee 3HaUeHUs! PYHKIIMH Ha
IPOMEXYTKE, UCII0JIb30BaTh UX JUIS UCCIIEAOBAaHUS (DYHKIMH, 3aJaHHOM IrpaduKoM;

UCIIOJIb30BaTh Ipaduku PyHKUUN Ui pelIeHns] YpaBHEHUN; CTPOUTh U YNTATh IrpaduKu
JUHEWHOU (QYHKIINH, KBAAPATUYHON (YHKIMH, CTETIEHHONW (DYHKIIMHU C LIEJIBIM IT0Ka3aTelleM;

ONepupoBaTh  MOHATUAMHU:  TpadUKH  [OKa3aTeIbHOW,  JorapupMuyeckod u
TPUTOHOMETPUUYECKUX (YHKIMHA, uU300pakaTb MX Ha KOOPAMHATHOW IIJIOCKOCTH U
WCIIOJIb30BAaTh AJIS PELLIEHUS] YPABHEHUI Y HEPABEHCTB;

n300paxaTb Ha KOOPAWHATHOW TIIJIOCKOCTH TIpadUKU JIMHEWHBIX YpaBHEHUH U
MCIIOJIb30BAaTh UX VISl PEIIEHUS] CUCTEMBI JINHEWHBIX YPaBHEHUM;

UCMOJIb30BaTh Ipapuku GYHKIMN IJIs1 UCCIIEAOBAHUS MPOLECCOB U 3aBUCUMOCTEN IpHU
pELICHUH 3a7ad U3 JIPYTUX YU4eOHBIX NMPEAMETOB U PEalbHOI KU3HH, BEIpAXaTh (POpMyJIaMu
3aBHCHUMOCTH MEXKIY BEIUYNHAMU;



Havajia MmaTeMaTH4eCKOI0 aHAJIM3A:

OIEpUPOBATh HMOHATUAMM: I1OCIEA0BATEIbHOCTb, apuU(pMeTHUecKas U reoMeTpuyecKas
IPOTPECCUU;  OINEPUPOBAaTH TMOHATHAMHU: OECKOHEUHO yOBbIBamomas TeoMeTpuyecKas
nporpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH reOMETPUIECKOM MPOrPecCHH;

3aJjaBaTh I10CJEI0BATEIbHOCTH PA3JIMYHBIMU CHOCOOAMH; HCIOJIb30BaTh CBOWCTBA
IIOCJIEIOBATEIIbHOCTE M IPOIPECCHM Ul PELICHHMs pPEAIbHBIX 3a4ad IPHUKIAJHOIO
Xapaxrepa.

ONEpUpOBATh  TOHATHSAMM: HEHpepbiBHas  (QyHKIUS, TNPOU3BOAHAA  (DYHKIIHH,
UCIIOJIb30BaTh T€OMETPHUCCKUN M (U3NUYECKUN CMBICT TMPOU3BOJHON Ui PEIICHHs 3a/ad;
HaXOJUTh IPOU3BOJHBIC HJIEMEHTAPHbIX (DYHKIMH, BBIYUCIATH IPOU3BOJHBIE CYMMBI,
IPOM3BEACHUS, YACTHOTO (PYHKIIMIA;

UCTIOJIb30BaTh TPOU3BOAHYIO [UIS HCCIENOBaHMS (YHKIMH HAa MOHOTOHHOCTh U
9KCTPEMYMBI, IPUMEHSATh PE3YyIbTAThl CCIEA0BAHUS K IOCTPOECHUIO IPa(UKOB;

HCI0JIb30BaTh MPOM3BOJHYIO JUISI HAXOKJICHUS HAMJIyUYIIEro pelIeHUs] B MPUKIIAIHbIX,
B TOM YHCJIE COLIMATIbHO-I)KOHOMHUUYECKHUX, 3a/1a4ax;

OIepUpPOBaTh MOHATHUAMU: NEPBOOOpA3HAs U MHTErpajl, IOHUMATh I€OMETPUUYECKUM U
(bu3nueckuil CMbICI MHTErpaa,;

HaXOJIUTh NEPBOOOPA3HBIE AIEMEHTAPHBIX (PYHKIUHI, BBIYUCIIATH HHTErpall o popmyie
HrroTona—Jleonuna;

pelmars NpUKIAAHBIE 33Jadd, B TOM 4YHCIE COLMAJIBHO-DKOHOMHUYECKOIO U
(U3NYECKOro XapakTepa, CpeACTBaMU MAaTEMAaTUYECKOTO aHaIU3a.

MuoxxecTBa M JIOTHKA:

OIEpUpPOBaTh MOHATHUAMU: MHOXKECTBO, ONEPALlMM HaJ MHOXKECTBaMH; HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN amnmapar Ui ONMCaHUs peajbHbIX MPOLIECCOB U SBICHUM, MpH
peLIeHNH 3a]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

OIIEpUPOBATh NOHATUAMMU: ONPEJEIICHNE, TEOPEMA, CIIEICTBUE, T0KA3aTENbCTBO.

Crepeomerpus:

OIEpUpPOBaTh MOHATHAMM: TOYKA, NpsMas, IUIOCKOCTh; IPUMEHATh aKCHOMBI
CTEpEOMETPUU U CIEACTBUS U3 HUX IPU PEIICHUU F'€OMETPUUECKHX 3a]1aY;

OIEpUpPOBaTh MOHATHSAMM: MAPALIENBHOCTh M INEPHEHAUKYISPHOCTh MPSIMBIX H
TJIOCKOCTEH;

KJIaccu(UIUpPOBaTh B3aUMHOE PACIOJI0KEHNE MPSAMBIX U IUIOCKOCTEH B TPOCTPAHCTBE;

ONEpPUPOBATh TOHATUSAMHU: JBYIPAaHHBIA YroJl, TpaHU JIBYTPaHHOIO Yyria, pedpo
JIBYTPAHHOI'O YIJIa, JIMHEMHBIN YTOJ IBYTPAHHOTO YIJIA, TPayCHasl Mepa JABYTPaHHOTO yIJia;

OIIEpUPOBATh MOHATUSIMH: MHOTOTPAHHUK, BBITYKJIBIA U HEBBINYKJIBI MHOIOIPAaHHUK,
3JIEMEHTbl MHOTOTPAaHHUKA, MPAaBWJIbHBIM MHOTOTPAaHHHUK; PACIIO3HABATh OCHOBHBIE BH/IBI
MHOTOTPaHHHUKOB (MTMpaMKia, MprU3Ma, IPsIMOYTOJIbHBIN Mapaienenumnes, Kyo);

KJIaCCU(UIIMPOBAaTh MHOTOIPDAaHHUKH, BBIOMpass OCHOBaHUS M KiaccU(UKaINU
(BBIYKJIBIE M HEBBINYKJIbIE MHOTOTPAHHUKH, IPAaBUJIbHBIE MHOTOTPAHHUKHU, MpSIMbIE H
HAKJIOHHBIE NIPU3MBI, TapaJlIeNICIUIIE bl );

ONEepUPOBATH MOHATHAMU: CEKYIasl MIOCKOCTh, CEUEHHE MHOTOTPAaHHUKOB; OOBSCHATH
IIPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCIIONb3Ysl METO/L CIIE/I0B;

CTPOUTH CEYEHUS] MHOTOTPAHHUKOB METOJIOM CJIEZIOB, BBIIIOJIHATH (BHIHOCHBIE) MJIOCKHE
YEePTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHHU3Y;

pelmiath 3aJaud Ha HAaXOXKICHHE TIE€OMETPUUYECKUX BEIMYMH MO o0paslaM Win



ITOpUTMaM, NPHUMEHSSI W3BECTHBIC AHAJMTHUYECKHE METOJBI NMPU DPEMICHUH CTaHAAPTHBIX
MaTeMaTHYECKUX 3aj7ad Ha BBIYMCICHHE PACCTOSHHUI MEXIy ABYMS TOYKAMH, OT TOUYKHU JI0
OPSMOi, OT TOYKH JI0 TUIOCKOCTH, MEXKTy CKPEIINBAIOIIMMUCS TPSMBIMHU;

pemiate 3aJaud Ha HAaXOXJIECHHE TEeOMETPHYECKHX BEIMYMH 10 o0paslnaMm WiIn
QITOPUTMaM, NPUMEHSS W3BECTHBIC AHATUTHYECKHE METOJbI MPHU PEIICHHH CTaHIAPTHBIX
MaTeMaTHUECKUX 3a/1a4 Ha BBIYUCIICHHE YTIIOB MEXK/y CKPEIIUBAIOUIMMHUCS MPSIMBIMH, MEXKITY
HPSMOH M TUIOCKOCTBIO, MEX/Y TNIOCKOCTSIMH, IBYTPAHHBIX YIJIOB;

BBIYUCIIATH O0BEMBI U IUIOLIA/IM TIOBEPXHOCTEH MHOTOTPaHHUKOB (IIPU3Ma, MUPaMU/IA) C
npuMeHEeHHeM (OpMyJ, BBIYHCIATH COOTHOIICHHMS MEXKIY IUIOIAASIMHU [OBEPXHOCTEH,
00bEMaMy TOOOHBIX MHOTOTPAHHHUKOB;

ONEpPHUPOBATH TMOHATUSAMHU: CHUMMETPHUS B MPOCTPAHCTBE, IIGHTP, OCh U IUIOCKOCTh
CHMMETPHH, IIEHTP, OCh ¥ INIOCKOCTh CUMMETPHUH (UTYPHI;

U3BJICKATbh, npeoOpa3oBHIBATH " MHTEPIPETHPOBATH nHpOPMAaLINIO 0
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (HUTypax, MPEACTaBICHHYIO HAa YePTEXKaxX M PUCYHKaX;
OPUMEHSATh  TeOMeTpHuYeckhue  (akThl JJIsl  PEIIeHHs  CTePEOMETPUYECKHX  3ajad,
NPEIOIArafoIIuX HECKOJIBKO IIAroB PEIICHUs, €CIId yCIOBUS MPUMEHEHHUS 33aJ]aHbl B SIBHOM
dopme;

NPUMEHATh IPOCTEHIINE MPOTPAMMHBIE CPEICTBA M AJICKTPOHHO-KOMMYHHUKAIIHOHHBIE
CHCTEMBI TPU PEIICHUH CTEPEOMETPUYECKUX 3a]ad; MPUBOIUTH MPUMEPHl MAaTEeMAaTHYECKUX
3aKOHOMEPHOCTEW B MPHUPOJAE W KU3HH, PACIIO3HABATH MPOSIBICHHE 3aKOHOB I'€OMETPHH B
UCKYCCTBE;

NPUMEHSTH MMOyYEeHHBIC 3HAaHUS HA MPAKTUKE: aHAIM3UPOBATh PEalbHbIC CUTYyallud U
OPUMEHATh M3y4YeHHbIE TOHATHS B IpOLEcce IOMCKAa PpEHIeHHs MaTeMaTHYecKH
chopMyYITMPOBAHHONW MPOOIEMBI, MOJICIMPOBATh peallbHble CUTYallud Ha SI3bIKE T€OMETpPUH,
UCCIIEI0OBaTh OCTPOSHHBIE MOJIENU C MCIIOJIb30BaHUEM M€OMETPUUYECKUX MOHITUH U TeOopeM,
anmapara aiareOppl, pelmarb MpPaKTHYECKUWE 3a7ayd, CBS3aHHbBIE C HAXOXAECHUEM
TE€OMETPHUYECKUX BEITHUHUH.

OIIepUPOBATH MOHATUSMMU: LHWINHAPUYECKas  MOBEPXHOCTb, obpazytomue
[UIMHAPUYECKOW  TMOBEPXHOCTH, IWJIMHIAP, KOHHYECKash TIOBEPXHOCTh, O0Opa3yromue
KOHHUYECKOW TTOBEPXHOCTH, KOHYC, chepruecKkasi IOBEpXHOCTh;

pacrio3HaBaTh Tejla BpalleHHs (LIMIMHIP, KOHYC, cdepa U 1map); 0ObACHATh CHOCOOBI
TIOJTyYEHUS TeJl BPAIICHUS;

KJaccu(UIUpPOBaTh B3aUMHOE pacloyIOKeHUE cdepbl U IUIOCKOCTH; ONEepUpPOBaTh
MOHSATHUSIMH: IIAPOBOH CETMEHT, OCHOBAaHHE CErMEHTa, BHICOTA CETMEHTAa, IIapOBOW CIIOH,
OCHOBaHME IIapPOBOTO CJIOS, BHICOTA IIIAPOBOTO CIIOSI, IIIAPOBOI CEKTOP;

BBIYUCIISATH OOBEMBI U TUTOMIAIA TTOBEPXHOCTEH TE BpallleHHs], TEOMETPUIECKUX TEN C
npUMeHeHHEeM (OopMYIT;

OTIEPHPOBATH TIOHSATHSIMH: MHOTOTPAaHHHK, BIIMCAHHBINH B cepy M OMHCAHHBIA OKOJIO
cdepsl, cepa, BMcaHHAs B MHOTOI'PAHHHUK MJTH TEJIO BpAIlEHUS;

BBIYUCIISITE COOTHOIICHUSI MEXKIY TUIOIIAJSMH TIOBEPXHOCTEH M 00BEMaMu MOTOOHBIX
TeI;

n300pakaTh M3ydaeMble (QUTYpBI OT PYKH M C TPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB;

BBITIOJIHSITH (BBIHOCHBIC) TIJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD:
BUJ CBEPXY, COOKY, CHH3Y, CTPOUTH CEUCHUS TeJl BPALLCHUS;



W3BJIEKATh, MHTEPIPETUPOBATH " peoOpa3oBLIBATh uH(pOopMaLnIo 0
IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX;

ONEepPUPOBATH ITOHATUEM BEKTOP B IIPOCTPAHCTBE;

BBIIIOJIHATh JEUCTBUS CIIOKEHUST BEKTOPOB, BBIUUTAHHMS BEKTOPOB M YMHOXKEHHUS
BEKTOpa Ha YHCII0, OOBACHATH, KAKUMU CBOWCTBAMH OHU O0JIaJIal0T;

IIPUMEHSATH [IPABUJIO MapasuIeIICIUIE A,

ONEPUPOBATh MOHATHUAMU: JEKAPTOBBI KOOPAHMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl MEXAY BEKTOpaMH, CKaJISIPHOE
IIPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI;

HaxoJIUTb CYMMYy BEKTOPOB M IIPOM3BEICHHE BEKTOpPA Ha YHUCIO, YroJl MEXAy
BEKTOPAMH, CKaJSIPHOE IPOU3BEJIECHUE, PACKJIa/JbIBaTh BEKTOpP IO JIBYM HEKOJUIMHEAPHBIM
BEKTOPAM;

3aJlaBaTh IUIOCKOCTh YPaBHEHHEM B JI€KAPTOBOW CHUCTEME KOOPJAMHAT; HPUMEHSTH
reoMerpuueckue (akThl NI PEHICHHs] CTEPEOMETPUYECKUX 3aJad, MpeArnoararimx
HECKOJIBKO IIaroB pelIeHHsl, €CIH YCIOBUS IPUMEHEHHUS 3aJJaHbl B IBHOH (opMe;

pemarb OpOCTEHIIME TEOMETpPUYECKHE 3aJauyd Ha [PUMEHEHHE BEKTOPHO-
KOOPJIMHATHOI'O METO/A;

pemarh 3aJaud Ha JOKa3aTelbCTBO MAaTEMAaTUYECKUX OTHOLIEHMM U HaxOXKICHHE
TEOMETPUUECKUX BEIHUYMH MO 00pa3liaM UM allfOPUTMAaM, IPUMEHSST U3BECTHBIE METObI IIPU
PELICHUH CTaHAAPTHBIX MATEMATHUYECKUX 33714,

MPUMEHATh MPOCTEUIINE POrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3aj1ay;

IPUBOJIUTH IPUMEPHl MATEMaTHYECKMX 3aKOHOMEPHOCTEH B TIPUPOJE U IKU3HU,
pacrno3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE;

IIPUMEHSTh IIOJYYEHHBIE 3HAHUS Ha NPAKTUKE: aHAJIU3UPOBATH PEAbHBIE CUTYallUH U
OPUMEHSTh  W3Y4YEHHbIE TOHATUS B  IpOLECCe IOMCKAa PELICHUS  MaTeMaTU4eCKU
c(hopMyJIMPOBaHHON MPOOJIEMBI, MOJEINPOBATh pEAbHbIE CHUTYallUd Ha S3bIKE T'€OMETpPUH,
UCCIJIEIOBaTh MOCTPOEHHBIE MOJIETM C MCIOJIb30BAaHUEM TI'€OMETPUUECKUX IMOHSATHI U TEOopeM,
anmapara ajaredpsl, pemaTh IPakTHYeCKHUe 3a/1a4l, CBA3aHHbIE C HAXOXKAEHUEM T€OMETPUUYECKIX
BEJINYMH,

Teopus BeposiTHOCTEI:

YUTATh U CTPOUTH TAOJIHUIIBI U JUArPAMMBbI;

ONEpUpOBaTh MOHATUSAMHU: cpelHee apudMeTrhyeckoe, MeauaHa, HauOoJblIee,
HauMEHbIIIEE 3HAUEHHUE, pa3Max MacCHUBa YHCIIOBBIX JaHHBIX;

ONEpUPOBATh TMOHATUSMU: CIIy4alHBIM SKCIEPUMEHT (OMBIT) M Cciy4ailHOoe coObITHE,
3IIEMEHTApPHOE COOBITHE (RIIEMEHTAPHBIN MCXO0J) CIYy4alHOTO OMBITA, HAXOJUTHh BEPOATHOCTH B
OTbITaX C PABHOBO3MOXKHBIMHU CITy4allHBIMH COOBITHSIMH, HAXOJIUTh U CPaBHUBATh BEPOSTHOCTU
COOBITH B H3YYEHHBIX CITYy4alHBIX SKCIIEPUMEHTAX;

HaxoJUTh U (POPMyIUPOBATH COOBITHS: TepeceYeHNEe U O0bEAMHEHNE JAaHHBIX COOBITHH,
COOBITHE, TPOTHUBOMOJIOKHOE IAHHOMY COOBITHIO, TOJIB30BaThCS JHarpamMmamu OJiiepa u
bopMyIoii cro’keHusI BEpOSATHOCTEN MPH PEIIEHUH 3a/ay;

ONEpPUPOBATh TOHATHSIMMU: YCIOBHAs BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHS, HAXOIUTh
BEPOATHOCTH C TOMOIIbIO MPaBUJIa YMHOKEHUS, C TIOMOIIBIO IEPEBA CITYYailHOTO OMbITA;

IPUMEHATh KOMOMHATOPHOE NMPaBWJIO YMHOXKEHHS NpPU PElIeHUM 3a/ad; OIepHpOBaTh
MOHATUSIMM: HCIIBITAHWE, HE3aBUCHMBbIE MCIIBITAHMS, CEpHsl HCIBITAaHWM, yclex U HeyAaua,
HAXOJUTh BEPOATHOCTH COOBITUH B CEepUM HE3aBHCHMBIX HMCIIBITAaHUH 10 TEpBOro ycrexa,
HaXOJIUTh BEPOSTHOCTH COOBITHI B CepUM UCTIBITAHUN bepHyu;



ONEpUpPOBaTh MOHATHSIMM: CllydailHas BEJIWYMHA, paCIpEle/IEHUE BEPOATHOCTEH,
Jyarpamma pacipeeneHHus.

CPaBHUBATH BEPOSATHOCTH 3HAYCHUU CIy4alHOW BEJMYMHBI 110 PACIPEACICHUIO WU C
IIOMOUIBIO AUATPAMM;

OIEpUpPOBATh IOHATHEM MAaTEMaTUYECKOIO OXHUJAAHUSA, IPUBOJIUTH IPUMEPHI, Kak
IIPUMEHSAETCA MaTEMaTHYECKOE OXKUAAHHUE CIIY4alHON BEJIMYMHBI HAaXOAWTHh MAaTEMaTHYECKOE
OKHJAHME 10 JaHHOMY PACIIPEIEICHHUIO;

UMETb IIPEJCTABICHHUE O 3aKOHE OOJIBIINX YHCEN;

HMMETH IIPEJCTaBICHUE O HOPMAJIBHOM PaCIIPEACIICHUN

6. Coaep:xanue yuednoro npeamera OYI1.04 MaremaTuka

B ocnoge yue6Horo npeamera OYIIL.04 MatemaTuka jexar 39 0CHOBOIOJIArarOIUX TEM:
1.MHokecTBa palMOHAIbHBIX W JEHCTBUTEIBHBIX YHCEN. PallMoHalbHbIE ypaBHEHHS U
HEpPaBEHCTBA
2. ®Oynkiuu U rpaduku. CTeneHb ¢ HEeNbIM MoKa3aTelleM
Apudmernueckuii KopeHb n—oi cteneHu. ppanuoHanbHble ypaBHEHUSI U HEPABEHCTBA
DopMyIbl TPUTOHOMETPHUH. TPUTOHOMETPUYECKUE YPABHEHUS
[TocnenoBaTreTbHOCTH U MPOTPECCUM

BBenenue B CTCPCOMETPUIO
HpHMLIe U IINIOCKOCTH B ITPOCTPAHCTBE. HapaJ'IJ'IeJ'IBHOCTB MNpsAMBIX U IUIOCKOCTEH
HepHeHI[I/IKyHHpHOCTB MpsAMBIX U IUIOCKOCTEH

10. Vsl MCKAY NPAMBIMHA U INIOCKOCTAMUA

3
4
5
6. IloBTopenue, 0000IICHNE, CHCTEMATU3ALINS 3HAHUN
7
8
9

11. MHororpaHHuKu

12. O6BEMBI MHOTOTPAaHHHUKOB

13. TloBTOpeHHe: CeueHMsI, PACCTOSTHUS M YTIIBI

14. TlpencraBieHre NTaHHBIX U ONKCATEIbHAS CTATUCTHKA

15. CniyyaiiHple ONBITBI M CIIy4alHble COOBITHSA, ONBITBI C PAaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMH UCXOAAMHU

16. Onepanyu Hajx COOBITUSAMM, CIIOKEHHE BEPOSTHOCTEH

17. YcnoBHas BEpOSTHOCTb, A€PEBO CIy4YailHOroO ombiTa, (hopMysa MOJHOW BEPOSTHOCTH U
HE3aBUCHUMOCTb COOBITUI

18. DnemMeHTH KOMOMHATOPUKH

19. Cepuu nocne10BaTeNbHBIX UCITBITAHUN

20. CnyyaifHble BEJTMUUHBI M pacIipeIeIeHuUs

21. TloBTOpenue, 0000IICHNEe, CHCTEMATH3AIIHS 3HAHHMA

22. CreneHb C palMOHAJIbHBIM Toka3areneM. [lokazarenbHas ¢yHkuus. [lokazarenbHble
YpaBHEHHSI U HEpaBEHCTBA

23. Jlorapudmuueckas Gpynkius. Jlorapupmuueckue ypaBHEeHHUs 1 HEPAaBEHCTBA

24. TpuroHoMmerpuyeckre GyHKINUU U UX rpaduku. TpuroHomerpuueckue HepaBeHCTBa

25. IlpouzBonanas. [IpumeHeHne MPON3BOTHOM

26. MHTerpan u ero mpuMeHEeHHS

27. Cucrembl ypaBHEHUH

28. HatypanbHble U 1eNble Yrcia

29. IloBTOopenue, 0000IIeHNE, CUCTEMATH3AIMS 3HAHUI

30. Tena BparieHus

31. O6bEMBI Ten

32. BeKTOpbI U KOOPAUHATHI B IPOCTPAHCTBE



33. [ToBTOpEeHme, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUH

34. MaTeMaTH4eCcKOe OKUIaHNE CIyYaiiHON BETMYNHBI

35. Jlucniepcust ¥ CTaHAAPTHOE OTKJIIOHCHHE CITYyYaitHOW BETHYMHBI
36. 3akoH OOJIBIINX YKCEI

37. HenpepbIBHBIC CTy4aliHbIC BEJIMYUHEI (pacrpeaesicHus)

38. HopmainibHOE pacnpeneneHne

39. [ToBTOpEeHHE, 0600IIEHNE U CUCTEMATU3AIMS 3HAHUH

OOyyeHre NPOXOAUT B XOJE AyIUTOPHOM (TMPAKTUUYECKUE 3aHATUSA, JIEKIUHU) PaOOTHI
CTYIEHTOB, YTO TO3BOJIICT NPHOOpETaTh OyAyIIMM CIEIUATNCTaM HEOOXOIUMBbIC 3HAHUS,
HABBIKH U YMEHUS.

7 ®opMbl opraHu3anuu y4deOHOro mnpomecca mno ydyeonomy mnpeamery OVIIL.04
MaremaTuka

Wzyuenue yuebnoro mpeamera OVIL.04 MaremaTnka CKiIaIbIBaeTCsl W3 CIEIYIOIIUX
3JIEMEHTOB:

- JICKIUY;

- MPAKTUYECKHUE 3aHSTUS,

- MOJTOTOBKA K IPOMEXYTOYHOM aTTecTallu, KOTopas MPOBOAUTCA B (hopMe dK3aMeHa.

[TonroroBka K NPaKTUYECKUM 3aHATUSAM M CAMOCTOSATENbHOE H3YyUYEHUE OTAEIbHBIX
PEKOMEHAYEMBIX K U3YUYEHHUIO BOIIPOCOB OCYILIECTBIISIETCS C UCIIOIb30BAaHUEM:

- JIEKLIMOHHBIX MAaTEPHAJIOB;

- PEKOMEH1yEMOM JINTEPATYPHI;

- MEePUOIUYECKUX W3IaHHT;

- cet «MHTEpHET».

8. Buapl KOHTpOJIS

Ox3ameH 1 u 2 cemectp.



