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PaGouas nmporpamMmma yuebGHOTro mpeaMera pa3paboTana Ha OCHOBE (henepanbHOTro ro-
CyJIapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHJAApTa CpeaHero obiiero oopazoBanus, Geaepaib-
HOU 00pa3oBaTEIbHON MPOTPAMMBI CPEAHETO OOIIETO 00pa30BaHUS C yUETOM TOTydaeMOn
CHEIHATbHOCTH (efepaIbHOr0 TOCYIaPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa CPEAHETO
npodeccronansHOro oOpa3zoBanus no cnenuaibHoct 38.02.07 baHKoBCcKoe €0

PazpaboTunku:
EBcrokoBa Enena MuxaiinoBHa, mpenoaBaTeib, BbICIIAs KBATH(PUKAIIMOHHAS KaTETOPHS
3akommna EBrenus ['eHHaapeBHA, IPEMOIaBaTENh, BHICIIAS KBATU(UKAITMOHHAS KATETOPHUS

PabGouast mporpamma ydyeOHOro TmpeaMera pacCMOTpeHa U PEKOMEHJI0BaHa K yTBEp-
KJICHUIO Ha 3aCeJJaHHH MPEIMETHO-IIUKIOBOW KOMUCCHH 00IIe00pa3oBaTeIbHBIX U TYMaHH-
TapHBIX JAUCIUILINH.

IIpoTokon ot «09» sHBaps 2025 r. Ne 6

[Ipencenarens npeaMeTHO-IUKIOBOU

KOMUCCHUU E.M. EBcrokoBa




1. Obmias xapakTepucTika padoueit mporpaMmMbl y4eOHOTO peaMeTa

1.1. Mecto y4eOHOTO MpeaAMeTa B CTPYKTYpe OCHOBHOM 00pa30BaTeIbHON IPOTPaMMBI

VY4eOuslif npeameT «MareMaTuka» sSBIsSETCS 00s13aTENIbHOM YacThio 0011e00pa30BaTeIbHOTO yueo-
HOTO LIMKJIa OCHOBHOI 0Opa3oBarenbHOU mporpaMmbl B cooTBeTcTBUM ¢ PI'OC CIIO no cneunanbHOCTH
38.02.07 baukoBcKkoe neso

1.2. llens u mmaHupyemMsbie pe3yIbTaThl OCBOCHUS yUeOHOTO MpeIMeTa:

Lenb ocBoeHHs yueOHOTO npenMeTa «MaremMaThKa»: OCBOCHHE 00YUArOIIUMHUCS COEpKaHMs yaeo-
Horo npeamera «MaTemaTuka» U JOCTUKEHHE Pe3yIbTaTOB €€ U3YUYEHHUs B COOTBETCTBUU C TPEOOBAHUSIMU
dI'OC COO ¢ yuerom npodeccronanbroi HapaBaeHHOCTH T'OC CIIO.

Pe3ynbTarhl n3yueHus: yueOHOro mpeameTa:

JUYHOCTHBIE!

1) rpax1aHCKOrO BOCIIUTAHUSA:

c(OPMHPOBAHHOCTH TPAKAAHCKOM MO3UIIMK 00YYAIOIIErocs Kak aKTUBHOTO M OTBETCTBEHHOT'O UJIe-
Ha POCCHICKOro 0OOIIECTBa, MPEACTABICHINE O MATEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS Pa3IMUHBIX
CTPYKTYD, SIBJICHUH, MIPOLEAYP TPAsKIAHCKOTO 001IecTBa (BBIOOPHI, ONPOCHI U JPYTo€), YMEHHE B3aUMO/IEH-
CTBOBATbh C COLIMATILHBIMU HHCTUTYTAaMHU B COOTBETCTBUH C UX (PYHKIMSIMH U HA3HAYCHHUEM;

2) NaTpUOTHUYECKOI0 BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTH POCCUNCKOMN Ipa)KAAHCKOW MIEHTUYHOCTH, YBKEHUS K MPOILUIOMY M HACTOS-
LIEMY POCCHICKOW MaTeéMaTUKH, LIEHHOCTHOE OTHOLIEHHWE K JOCTHKEHUSM POCCUHUCKUX MATEMAaTUKOB U
pOoccUiiCKON MaTeMaTHYeCKOH IIKOJIbl, MCIOJIb30BAaHUE 3TUX JIOCTHXKEHUHN B APYTUX HAyKaX, TEXHOJOTHUSX,
cepax IKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUSI:

OCO3HAHME AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0 Hapoa, chOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HA-
HUSI, STUYECKOTO MOBEACHHUS, CBA3AHHOTO C MPAKTUYECKUM NMPUMEHEHHEM JOCTHKEHUH HAYKU U JesTellb-
HOCTbBIO YYEHOI'0, OCO3HAHUE JINYHOT'O BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OyayLIero;

4) 5CTEeTUYECKOTO BOCTIUTAHUSI:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYasi SCTETUKY MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEH, 00bEK-
TOB, 3a]la4, PEeLUICHHH, pacCyXIeHUI, BOCIPUUMYMBOCTh K MaTEMaTHUYECKUM acleKTaM pa3jNyYHbIX BHIOB
HCKYCCTBa;

5) du3nyeckoro BOCIIUTAHHUS:

c(OPMHPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTHYECKUe 3HAHHUS B MHTEpecax 370pOBOro u 0e3-
OIMAacHOTO 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/10pPOBbIO (310pOBOE MHUTaHUE, cOaNaHCU-
POBaHHBIN PEXHUM 3aHATUN U OTABIXA, PETyJsipHas (U3MUECKass aKTUBHOCTD), (PU3MUEeCKOe COBEPILIEHCTBO-
BaHUE MIPU 3aHIATUAX CIIOPTUBHO-030POBUTEIHLHON €SI TENbHOCTHIO;

6) Tpy1I0BOTO BOCIIUTAHUS:

TOTOBHOCTb K TPYyZy, OCO3HAHHUE IIEHHOCTH TPYIO0JI00US, UHTEPEC K pazIU4HbIM cepam mpodec-
CUOHAJILHOMU IEeATEIHbHOCTH, CBA3aHHBIM C MATEMAaTUKON | €€ MPHIIIOKEHUSIMH, YMEHUE COBEPIIaTh OCO3HAH-
HBII BBIOOp Oyaymiel mpodeccur W peaqu30BBIBATh COOCTBEHHBIC >KM3HEHHBIE IIAHBI, TOTOBHOCTh U
CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUH BCEH JKU3HH, TO-
TOBHOCTb K aKTUBHOMY Y4aCTHIO B PEIICHUN MPAKTHUECKUX 3a7a4 MaTeMaTHYeCKON HalpaBIeHHOCTH;

7) DKOJIOTUYECKOTO BOCIIUTAHUS:

c(OPMUPOBAHHOCTH IKOJIOTMUYECKON KyJIbTYPhl, IOHUMAHUE BIUSHUS COLUAIBHO-3KOHOMHYECKHUX
MIPOIIECCOB HA COCTOSIHUE MPUPOJHON U COLMATBHOM Cpefibl, 0OCO3HAHME INI00ATBHOTO XapaKTepa HKOJIOTH-
YecKuX MpoOJeM, OpUEHTALM Ha MPUMEHEHHEe MaTeMaTUYeCKUX 3HAHUM Ui pelieHus 3a7ad B obsactu
OKPYKArOIIeH Cpe/ibl, INIAHUPOBAHKUE TOCTYIIKOB M OIICHKU MX BO3MOKHBIX TMOCIEICTBUMN ISl OKPY KarOIIeH
Cpelibl;

8) ICHHOCTH HAYYHOT'O MTO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 O0IIECTBEHHOM MPAKTUKU, IOHUMAHUE MaTEMAaTHIEeCKONH HAYKH KaK CEephbl YEITOBEYECKOU JeSTEIbHOCTH,
ATarnoB €€ pa3BUTHSA M 3HAYMMOCTH JIJIsl PA3BUTHUS IMBWIIM3AIIMHN, OBJIAJCHUE S3IKOM MAaTEMaTUKH U MaTe-
MaTHYECKOW KyIbTYypOH Kak CPEJCTBOM MO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBIISITh IPOSKTHYIO U HUCCIe-
JIOBATEBCKYIO MEATEILHOCTh MHANBUAYAIBEHO U B TPYTIIIE.



MeTanpeaMETHbIE:
a) 6a30BbIE JIOTHUECKHE JIEHCTBUS KaK 9YacTh MIO3HABATEILHBIX YHHUBEPCATbHBIX YUCOHBIX ICHCTBUN:
BBISIBIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMaTUYECKUX OOBEKTOB, TOHITHH, OT-
HOIIIGHUH MEXIYy TOHATUSAMHU, (POPMYITUpPOBATH OMpPENEICHUS MOHATUN, YCTAaHABIMUBATH CYIIECTBEHHBIN
MPU3HAK KJacCU(DUKAIIMK, OCHOBAHUS JJisi 000OIICHHS U CpaBHEHUS, KPUTEPHUH MPOBOJMMOTO aHAIH3a;

BOCIPUHUMATh, ()OPMYIIUPOBATH U MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIE U OTPULIATEb-
HbIE, €IMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITH MaTeMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTHBOpeUHs B (DaKkTax, JaHHBIX,
HaOIIOJICHUSAX W YTBEPKACHUAX, MPEJIaraTh KPUTEPUU VISl BBISBJICHUSI 3aKOHOMEPHOCTEN M MPOTHUBOPE-
Yuii;

JIeJIaTh BBIBOJIBI C MUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U MHIYKTHBHBIX YMO3aKIIIO4e-
HUM, YMO3AKJIFOUEHUN 110 aHAJIOTUU;

MIPOBOJIUTH CAMOCTOSITENILHO JI0Ka3aTEIhCTBA MATEMATHUYECKUX YTBEPKIACHHUM (TIPSIMBIE U OT TPO-
TUBHOTO), BEICTPaBaTh apTyMEHTAIIHNIO, TPUBOIUTH IPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEH-
HbIE CYXEHUS U BBIBOBI,

BBIOMpATh CIIOCOO pelieHus y4eOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS, BHIOH-
paTth HanboJiee MOAXOAAIINN C YIETOM CaMOCTOSITEIHLHO BBIJICTICHHBIX KPUTEPHUEB).

0) 6a3zoBbIe HCCIEA0BATEIbCKUE AEHCTBHS KaK YacTh [T03HABATEIbHBIX YHUBEPCAIBHBIX YUEOHBIX
JIICUCTBUIL:

HCII0JIb30BaTh BOMPOCHI KaK UCCIIEJOBATEILCKUNA MHCTPYMEHT O3HaHMsI, (POPMYJIUPOBATh BOIIPOCHL,
¢bukcupyomye npoTuBopedre, npoodieMy, yCTaHaBIMBaTh UCKOMOE U JIaHHOE, (pOPMUPOBATh THIOTE3Y,
apryMeHTHUPOBATE CBOXO IIO3UIUI0, MHEHUE;

MPOBOJIUTh CAMOCTOSITEIIbHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, HUCCIIEOBAaHUE [0 YCTaHOBJICHHUIO
0COOEHHOCTEN MaTeMaTHYECKOT0 00bEKTa, SBJICHHUS, MTPOIECCA, BBISIBICHUIO 3aBUCHMOCTEH MEXKIy 00BEK-
TaMH, SIBJICHUSMU, [IPOLIECCAMU;

CaMOCTOSITENIbHO (JOPMYJIUPOBATh 0000IIEHNUS U BBIBOJBI IO pe3ysibTaTaM MPOBEAEHHOTO Ha00/1e-
HUSI, UCCIIEIOBAHMSI, OLIEHUBATh JOCTOBEPHOCTH MOJIyUEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIECHHIA;

IMPOrHO3MPOBATH BO3MOKHOC PAa3BUTHUEC IPOLECCA, a TAKKEC BbIIBUTaTh NPCAINIOJIOXKCHUA O €0 pasBu-
THH B HOBBIX YCJIOBHSIX.

B) paboTa ¢ MH(pOpMalueil Kak yacTh NO3HABATEIbHBIX YHUBEPCAIbHBIX YUEOHBIX JIeHCTBU:

BBISIBJIATH ACPUIUTH HH(OPMaLIUHU, JaHHBIX, HEOOXOAUMBIX JIJIs1 OTBETA HAa BONPOC U AJIS pEeIICHUS
3a/1a4y;

BBIOMPATh MHPOPMALINIO U3 HCTOYHMKOB PA3IMYHBIX THIIOB, AaHAJTM3UPOBAThH, CHCTEMATH3HPOBATh U
UHTEPIPETUPOBATH MH(POPMALIUIO pa3IMUHBIX BUJOB U (OPM IpeJICTABICHHUS;

CTPYKTYPHUPOBaTh HHPOPMALIUIO, TIPEACTABIATH €€ B Pa3IUYHBIX (popMax, WILTIOCTPUPOBATH Tpadu-
YECKU;

OLIEHUBATh HAJAEKHOCTh HH(OPMAIIMH TIO CAMOCTOSATENEHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

B) YMEHUS OOILIEHUS KaK 4aCTh KOMMYHUKAaTUBHBIX YHUBEPCAIbHBIX YU€OHBIX N€HCTBUNI:

BOCIIPUHUMATh U ()OPMYIMPOBATH CYKJIEHHS B COOTBETCTBUH C YCIOBUSAMH U LEJIIMU OOLLEHMS, siC-
HO, TOYHO, I'PAMOTHO BBIPAKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS
10 X0y PEIICHHUS 33a]a4l, KOMMEHTHUPOBATh MOJIYyYEHHBIN PE3yJIbTaT;

B X0/ie 0OCYX/ICHUS 3a/1aBaTh BOIPOCHI TI0 CYIIECTBY OOCYKIaeMOU TEMBI, MPOOJIEMBI, pelIaeMoin
3aJ1a4M, BBICKa3bIBaTh UJCH, HALICJIICHHBIE HAa ITIOMCK PEIICHHUS, COIIOCTABIIATh CBOU CYXKACHHUS C CYKIECHUAMU
JPYTUX YYaCTHUKOB JTUasiora, 0OHapyKUBaTh Pa3IMyMe U CXOACTBO MO3UIMHA, B KOPPEKTHOH (popme dop-
MYJIMPOBATh PA3HOIJIACHS, CBOM BO3PAXKCHMSI,

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3aJa4d, HKCIIEPUMEHTA, UCCIEAOBAHMS, MPOEKTA, CaMOCTOs-
TEJIbHO BBIOMPATh (hopMaT BBICTYIICHHS € YUETOM 3a]1au IPE3EHTAlMU U OCOOCHHOCTE! ay JUTOpUH.

F) YMCEHUA CaMOOpPTaHU3allui KaK YaCThb PCryJIITUBHBIX YHUBCPCAJIbHBIX y‘le6HBIX ﬂeﬁCTBHﬁZ



COCTABJIATH IJIaH, aJITOPUTM PELICHUS 33/1a4H, BHIOMpATh CIOCO0 peleHUsT € Y4ETOM MMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBAaTh M KOPPEKTHPOBATh BAPUAHTHI PELIECHUH ¢
y4€TOM HOBOI MH(pOpMAIHH.

1) YMEHUSI CAMOKOHTPOJIS KaK YacTh PErYJISATUBHBIX YHUBEPCAIbHBIX YUEOHBIX JIEHCTBUMA:

BJIa/IETh HAaBbIKAMU MIO3HABATENbHOM pe(IeKCUN KaKk OCO3HAHUS COBEPIIAEMBIX IEUCTBUN U MBICIH-
TEJIbHBIX MPOILIECCOB, UX PE3YIbTATOB, BIAJAETh CIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS IIpoliecca U pe-
3yJIbTaTa PEIICHNUs] MaTEMaTHYECKOH 3a1a4H;

MIPEABUICTh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH IIPHU PELICHUH 3a1a4l, BHOCUTh KOPPEKTHUBBI B
NeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HAWJCHHBIX OIIUOOK, BHISIBIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE pPe3yJbTaTa LEIH U YCIOBHSM, OOBSICHATH NPUYMHBI JTOCTHMIKEHUS WIN
HEJOCTHKEHUSI pE3yJIbTaTOB JI€ATEIbHOCTH, HAXOIUTh OLINOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OMBITY.

€) YMEHHSI COBMECTHOM JIEATETLHOCTH:

MMOHUMATh U UCTOJIh30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIBHON pabOTHI MPU PEIICHUU
y4eOHBIX 3a7a4, MPUHUMATh 1€ COBMECTHOH ACATEIHHOCTH, IUIAHWPOBATH OPTaHU3AIUI0 COBMECTHOU
paboThl, pacmpenensTh BUABI padoT, J0rOBapUBaThCs, 00CYkKAATh MPOLIECC U PE3yIbTaT padoThl, 00001IaTh
MHEHHS HECKOJILKUX JIOJICH;

y4acTBOBATh B IPYNIOBBIX (hopMax paboThl (00CYKACHHS, 0OMEH MHEHHIA, «MO3TOBBIEC IITYPMbD) U
WHBIE), BBITIOIHATH CBOIO YacTh PA0OTHI M KOOPJAMHUPOBATH CBOM JACHCTBUS C IPYTUMH WICHAMHU KOMaHJIbI,
OILICHMBATh KA4e€CTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM yUACTHUKAMU
B3aMMOJICHCTBH.

MIPEIMETHBIC:

1) BnageHue MeToJaMu JOKa3aTeNbCTB, aIrOPUTMaMHU DPEIIECHUS 3ajad; yMeHue (opMyIupoBaTh
OTIpe/ICIICHUS, AKCHOMBI U TEOPEMBI, IIPUMEHSThH MX, MPOBOJIUTE JIOKA3aTeIbHBIC PACCYKICHUSI B XOJIE pe-
HICHUS 33]1aY;

2) yMEHHE ONIEPUPOBATH MOHATUSAMU: CTECIICHb YHCIIA, JIOTApU(M YHCIIa; YMEHUE BHIOTHITH BHIIHC-
JICHHe 3HaUYeHUH U MpeoOpa3oBaHusl BIPAXKEHUN CO CTENEHSIMH U Jorapudmamu, mpeodpa3zoBaHus ApoOHO-
paIMoOHAaIBHBIX BRIPAKCHU;

3) yMeHHe onepupoBaTh MOHATUSMU: pallMOHATIbHBIE, UPpPAIlMOHATIbHBIC, TTOKA3aTeIbHbIE, CTETICH-
HBIC, JJorapu(MHUIECKHEe, TPUTOHOMETPUICCKUE YPABHCHHSI K HEPABCHCTBA, UX CHCTEMBI,

4) yMeHuEe onepupoBaTh MOHATUAMHU: (YHKIUS, HEMpPEephIBHAS (YHKIUS, IPOU3BOIHAS, MIEPBOOO-
pa3Hasi, OnpeACICHHbI WHTETPaT, YMEHUE HAXOJHUTh MMPOU3BOIHBIC JICMEHTAPHBIX (DYHKITHH, HCITOJIB3YS
CTIPaBOYHBIC MAaTEPUAIIbI; UCCIIEAOBATH B MPOCTEHININX CITydasX GYHKIIUU HA MOHOTOHHOCTh, HAXOIUTh HaH-
OOJIbIIMEe W HAUMEHBIIIHNE 3HAUCHUS (DYHKIUH; CTPOUTH TPadUKA MHOTOWICHOB C WCIIOJIb30BAHMEM aIllia-
para MaTeMaTH4YeCKOro aHaINW3a; MPUMEHSTh MPOU3BOJHYIO MPH PEIICHUU 3a/1a4 Ha JBI)KECHHUE, peliaTh
MIPAKTUKO-OPUCHTUPOBAHHBIC 33/1a4d Ha HAWOOJBIINEC M HAUMEHBIINE 3HAYCHUS, HA HAXOXJICHHUC ITyTH,
CKOpPOCTH M YCKOPCHHS;

5) yMeHHUE ONeprpOBaTh MOHATHUSAMU: pallMOHATbHAS (PYHKIIHSI, TOKa3aTebHAs (DYHKIINS, CTeIICHHAS
¢byHkus, norapudmudeckas (yHKIUS, TPUTOHOMETpUYeckne (GpyHKuuu, oOpaTHbe (YHKIMH; YMEHHUE
CTPOUTHh TPadUKHA M3YYCHHBIX (PYHKIIHH, HCIIOJIB30BATh IPAPUKH TIPH H3YUYECHUH TPOIECCCOB U 3aBUCHUMO-
CTEH, MPH PEIICHUH 3ajad U3 JPYTUX y4eOHBIX MPEJAMETOB U 3a/la4 U3 PealbHOM KU3HH, BBIpAXaTh Pop-
MYJIaMHU 3aBUCHMOCTH MEX1y BEIIMUYNHAMU;

6) yMEHHUE peliaTh TSKCTOBBIC 33/]a4M Pa3HBIX THUIIOB (B TOM YHCIIE Ha MPOLEHTHI, IOJU U YaCTH, Ha
IBUKCHHE, pad0Ty, CTOMMOCTh TOBAPOB M yCIIyT, HAJIOTH, 3a7]a4i W3 00JaCTH YIPaBJICHUS JIMYHBIMU H CC-
MEHHBIMH (PHAHCAMHM); COCTABJISTh BHIPAKEHHSI, YPABHECHUS, HCPABCHCTBA U UX CHCTEMBI 110 YCJIOBHUIO 3a-
Jla4uu, UCCIIEZI0BATh IMOyYEHHOE PEIICHNE U OIICHUBATh MPAaBIONOA00HOCTD PE3YIbTATOB;

7) yMEHHE ONIEpUPOBaTh MOHATUSAMU: CpeiHee apu(hMETHIECKOS, MEIaHa, HAuOOJIbIIIee U HAUMCHb-
1Iee 3Ha4YCHHUs, pa3Max, AUCIEPCHsi, CTAHAAPTHOE OTKIOHEHUE YMCIOBOTO Ha0Opa; yMEHHE U3BJICKATh, UH-
TEPIPETUPOBATh WHPOPMAIIHIO, TIPEACTABICHHYIO B Ta0JIMIIaX, HA JUarpaMMmax, rpadukax, OTpakarouryro
CBOMCTBA peabHBIX MPOIIECCOB U SBICHUI; MPEJCTABIATH NH(OOPMAIIHIO C IIOMOIILIO0 TAOJHIT U JTUArpamm;
UCCIICIOBATh CTATUCTHYCCKUE JTAHHBIC, B TOM YHUCIIC C TPUMEHEHHEM IrpaUUecKX METOJIOB MU DJIEKTPOH-
HBIX CPEJICTB;



8) ymMeHHe onepHpoBaTh MOHATHAMM: CIYYalHBIA ONBIT U CIlydyaifHOE COOBITHE, BEPOSITHOCTH CIY-
YaifHOr0 COOBITHS; YMEHHNE BBIYUCIIATH BEPOSATHOCTD C MCIOJIb30BaHNEM IpapMueCcKUX METOA0B; IPUMEHSATh
(opMyJIBI CIOKEHUS U YMHOXKEHHS BEepOSITHOCTEH, KOMOMHATOpHBIE (PakThl U (POPMYIIBI IPU PELICHUHU 3a-
Jla4; OLICHUBATh BEPOATHOCTH PEATIbHBIX COOBITUI; 3HAKOMCTBO CO CITy4YailHBIMU BEJINYMHAMU; YMEHHE MTPU-
BOJIUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX YUCEI B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUSIX;

9) ymeHue onepupoBaTh MOHITUSIMH: TOUKA, IPsAMasi, IIOCKOCTb, TPOCTPAHCTBO, IBYIPAHHBINA yTOJI,
CKPEIIMBAIOIINECS MPSIMBIE, TAPAJUIEIBHOCTD U MEPIEHAUKYIISIPHOCT IPSIMBIX U INIOCKOCTEN, YTOJI MEXAY
MIPSIMBIMH, YTOJI MKy IPSIMOM U INTIOCKOCTBIO, YTOJI MEXAY IIJIOCKOCTSIMHU, PACCTOSHHE OT TOYKH JI0 IIJI0C-
KOCTH, PaCCTOSIHUE MEXAY IPSIMBIMHU, PACCTOSIHUE MEXKIY IIIOCKOCTSIMU; YMEHHUE HCII0JIb30BATh IIPH pelle-
HUU 33/a4 U3y4eHHbIe (PAaKThl U TEOPEMbI TUIAHUMETPUN; YMEHHE OLIEHUBATh Pa3Mepbl 0ObEKTOB OKpYyXKa-
IOLLET0 MUPA;

10) ymeHue onepupoBaTh NOHATUAMU: MHOTOI'PAaHHUK, CEUEHHE MHOTOTpaHHMKaA, KyO, mapaene-
nuInen, npu3Ma, nupaMuza, Gurypa u NoBepXHOCTh BpaIlleHus, IHIMHIP, KOHYC, 1ap, cdepa, ceueHus pu-
TYpbl BpallleHHs, IUIOCKOCTh, Kacaromascs cepsbl, MIINHIPA, KOHYCa, TUIOIIA (b TOBEPXHOCTH MTUPAMU/IBL,
MIPU3MBI, KOHYCa, LWIMHAPA, TUIomaab chepsl, 00beM KyOa, MpsMOYToJbHOIO Napajuieienunesia, mupaMu-
JIbl, TIPU3MBI, [WJIMHAPA, KOHYCA, 1Iapa; YMEHHE U300pakaTh MHOTOTPAaHHUKHU M IOBEPXHOCTH BpAIICHUS,
UX CEYEHUsS OT PYKH, C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB; YMEHHUE paclo3Ha-
BAaTh CUMMETPHIO B IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATh PABUIBHBIE MHOIOTPAHHUKH;

11) ymeHue omnepupoBaTh MOHATUSAMH: JBM)KEHHE B IPOCTPAHCTBE, MOJOOHBIE (GUIyphl B IpO-
CTpPaHCTBE; UCMOJIb30BaTh OTHOLICHHUE ILIOLIa/Iel TOBEPXHOCTEN U 00BEMOB MOIOOHBIX (UTYp IIPH pellie-
HUU 337a4;

12) ymeHue BBIYUCIATh T€OMETPUUECKHE BEIUMUMHBI (AJIMHA, YTOJl, M0 b, 00beM, IJI0Maab Mo-
BEPXHOCTH), UCTIONIb3Ysl U3yUCHHbIE (POPMYIIBI U METO/IBI;

13) ymeHue onepupoBaTh MOHATUSAMU: MPSAMOYIOJbHAs CUCTEMAa KOOPAUHAT, KOOPAMHATHI TOUYKH,
BEKTOP, KOOPANHATHI BEKTOPA, CKAJIIPHOE MIPOU3BEACHHE, YTOJI MEXy BEKTOPAMH, CYMMa BEKTOPOB, IIPOU3-
BEJIEHUE BEKTOpAa HA YHMCIIO; HAXOJUTH C IOMOIIBI0 N3YYEHHBIX (POPMYJ KOOPJAUHATHI CEPEAUHbI OTPE3KA,
paccTosHUE MEKIY JBYMs TOUKaMU;

14) ymenue BbIOMpaTh NOAXOAAIINM U3YUEHHBIM METOJT JUIsl pellieHus 3a/1a4y, paclo3HaBaTh MaTe-
MaTh4yeckue (pakThl U MaTeMaTHYECKUE MOJAEIH B NMPHUPOJIHBIX U OOIIECTBEHHBIX SBJICHUAX, B UCKYCCTBE;
YMEHUE NPUBOJUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUHCKOW M MUPOBOM MaTEMaTUYECKON Hay-
KH.

OO0111e KOMIETEHINH:

OK 01. Beibupatb ciocoOsI pemieHuns 3a1a4 npo(eccCHOoHANBHON NesITeTbHOCTH TPUMEHUTEIBHO K pa3iInd-
HBIM KOHTEKCTaM;

OK 02. Mcnons30BaTh COBpEMEHHBIC CPEICTBA TIOUCKA, aHAIM3a U WHTEPIIPETa HH(HOpMAIUU U HHPOP-
MallMOHHbIE TEXHOJIOTUH JUISl BBIMIOJIHEHUS 3a/1a4 PO eCCHOHATBHON 1eATeIbHOCTH;

OK 04. D¢} dexTrBHO B3aMOACHCTBOBATH M pabOTATh B KOJUIEKTUBE M KOMaHIE.



2. CTpyKTypa u cofepxaHue yueOHOro rnpeamera

2.1. O6beM yueOHOTro mpeMeTa U BUIbI yu4eOHOM paboThI

Bun yuebHo# paboThl O6beM B yacax
O06nem oOpa3zoBaTeNbHON IPOrPaMMBbI YIEOHOTO MpeaMeTa 290
O6beM paboTHI CTYJIEHTOB BO B3aUMOJICHCTBUU C MPEMO/IaBaTeIeM 252
B TOM YHCIIE:
TEOPETHUECKOE 00yUueHne 172
80

IPAKTUYCCKUC 3aHATHUA

1abopaTOpPHBIE 3aHITHS -

KOHTPOJIbHBIE paOOTHI

Kypcooii npoexTt (pabora)

28
caMmocCToOsTeNbHas paboTa

2(2)
[IpomexyTouHas arrecTanus B popme IK3aMeHa




2.2 TemaTuueckui 1iaH U coAep:kaHne yueOHOro rnpeamera

2. TpuroHoMeTpruyecKasi OKpy>KHOCTb, OIIpeJIeICHUE TPUTOHO-

HaumenoBanwue pas- Copeprxanue yueOHOT0O MaTeprana u (YOpMBI OpTaHU3AINH ACITEIEHOCTH O0BéM B Konst
JIEJIOB U TEM CTYJICHTOB Jacax KOMIIE-
TCHIINH
top-
MHUPO-
BaHUIO
KOTOPBIX
CII0Cc00-
CTBYET
QJICMCHT
IIpOTpam-
MBI
1 2 3 4
Pa3nen 1 «Hucna ¥ BEIYUCIEHUS) 44
Tema 1.1. Copneprkanme yueOHOTO MaTepuraa 2 OK 01,
«Anrebpanueckue | 1. HatypanbHble u nenble yncna. PanuoHanbHble U Uppaluo- OK 02,
BBIPAYKEHUS HaJIbHbIE YUCIIA. OK 04
B ToM uncie npakTu4ecKux 3aHATUN 2
1.IIpaktudeckoe 3anarue «JleficTBuTenbHbIe yncia. Apudme-
TUYECKUE ONEPALNH C NCHCTBUTEIbHBIMU YACIAMMU.)
CamocrostenbHas pabora ctyneHToB I[Ipumenenue npodeit u 4
MPOLIEHTOB ISl pEIICHUs TPUKIIAIHBIX 3a]1a4 U3 Pa3INuHbIX
oTpaciiell 3HAaHUM U peaabHOMN JKU3HU.
[TpuOamKkE€HHBIE BHIYMCIIEHUS, IPAaBUiIa OKPYTJICHUS, TPUKUAKA
Y OLIEHKA Pe3yJIbTaTa BBIYMCIICHUN.
Tema 1.2. Coneprkanue yueOHOTo MaTepuasa 8
«Kopensb n-oii cre- | 1.Apudpmerndeckuii KOpeHb HATYpPAILHON CTETICHU.
MI€HH, CTENEHb, J10- | 2.CTeneHb ¢ pallMOHAIBHBIM MTOKA3aTEIIEM.
rapupm» 3.Jlorapudm uncna. JlecaTHUHBIE U HATYypaAJIbHBIE JTOTApH(PMBI.
4.CgoiicTBa Jlorapu(MoOB.
B TOM uncie npakTH4ECKUX 3aHATHN 10
1.ITpaktrueckoe 3ansiTue « CBOMCTBA KOPHSI».
2 Ilpaktuyeckoe 3ausATHE «/leiicTBUs ¢ apudmMeTnIecKuMu
KOPHSIMH HaTypAJIbHON CTEIIEHM.
3.IlpakTuueckoe 3anaTue «CBOMCTBA CTENEHNY.
4.Ilpaktuueckoe 3ansatue «IIpeobpazoBanue BbipaxeHHi, co-
JIEPIKAIINX CTENIEHN C PallMOHAIBHBIM I10Ka3aTEIEM.
5.Ipaktuueckoe 3ansarue «IIpeoOpa3oBaHue BbIpakeHUH, CO-
JiepKalX JOTapru(pMbD».
CamocrostensHas paboTta cTyieHToB Vcronbp3oBaHue MOaX0- 2
Jseit GopMbl 3aUcH IeHCTBUTEIBHBIX YHCEN /TS pEIIeHUs
IIPAKTUYECKUX 3a7a4 U IPEICTABJICHUS JAHHbIX.
Tema 1.3. CopepxaHnue yueOHOTO MaTepralia 12 OK 01,
«OCHOBBI TPUTO- 1. Paguannas mepa yria. [IoBopoT TOUKH BOKPYT Hadajia Koop- OK 02,
HOMETPUN» JUHAT. OK 04




METPUYECKUX (PYHKIIMIA YUCIOBOTO apTyMEHTA.

3.CuHyC, KOCUHYC ¥ TaHT€HC YMCIIOBOTO apryMeHTa. Tpurono-
METPUYECKHE TOXKIECTBA.

4.OCHOBHBIC TPUTOHOMETPUYECKUE (DOPMYIIBI.

DopMmyJIbI CITOKEHUA.

5.CuHyc, KOCUHYC, TAHT€HC ABOWHOIO yrIJa.

DopMyJIbl TOJIOBUHHOTO YIJIA.

6.DopMYyIBI IPHUBEICHUS.

B TOM uncie npakTH4EeCKUX 3aHATHN

1.ITpaktuyeckoe 3ansatue «IIpeobpazoBaHue TpUroHOMeTpuIe-
CKHX BBIPQKCHUID.

2. Ilpaktuueckoe 3anstue «IIpeobpazoBaHusi CyMMBI TPUTOHO-
MEeTpUYECKUX (YHKIHHA B IPOU3BEACHNUE U TIPOU3BEICHUS B
CYMMY».

Paznen 2 «Anrebpar»

Tema 2.1.
«YpaBHEHUS U HE-
paBEHCTBA»

1.ToxaecTBa 1 TOXKIECTBEHHBIC TIPEOOPA3OBaAHUSI.
PaBHOCWIIBHOCTH YpaBHEHH U HEPABEHCTB.

2. CucTteMbl 1 COBOKYITHOCTH PAIlMOHAJILHBIX YPAaBHEHUM U He-
PaBEHCTB.

3.IlokazarenbHble ypaBHEHUS.

4.IToka3aTenbHbIE HEPABEHCTBA.

5.Jlorapudmuyeckie ypaBHEHHS.

6.Jlorapumuueckue HepaBeHCTBA.

7. ApKCHHYC, apKKOCHHYC, apPKTAHT'€HC YHCIOBOTO apryMEHTa.
8.PenieHne TpUroHOMETPUYECKUX YPABHEHHUM.

9. [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

18

B ToM uncne IPAKTUICCKUX 3aHATUH

1.IIpakTraeckoe 3ansaTue «Pemienue nensix 1 ApoOHO-paIro-
HaJIbHBIX YPABHEHUI».

2.ITpaktrueckoe 3ansATHe «MeTo1 UHTEPBATIOBY.
3.Ilpaktuyeckoe 3ansTue «Pemenne nenabix u ApoOHO-paIo-
HaJIbHBIX HEPABEHCTBY.

4.IIpakTnueckoe 3aHsaTHE «Perienre nppaluoHaIbHbIX ypaB-
HEHUI».

S.IIpakTuueckoe 3ansATue «Penenne uppauroHaabHbIX HEpa-
BEHCTBY.

6.IIpakTuueckoe 3anarue «Pemenne uppaloHanbHbIX ypaB-
HEHU U HEPaBEHCTBY.

7.11pakTueckoe 3aHsATHE «PenieHne noka3aTelbHbIX ypaBHe-
HUI 1 HEPaBEHCTBY.

8.IIpaktuueckoe 3anarue «Pemenue sorapupmMuueckux ypas-
HEHU U HEPaBEHCTBY.

9. IlpakTnueckoe 3ansATue «CUCTEMBI JINHENHBIX YPaBHEHUI.
10.IIpakTrueckoe 3ausTHe «Pemenre TpUroHoMeTprUuecKuX
YPaBHEHUIN».

24

11.ITpakTnueckoe 3ansATHE «CHUCTEMBI IMHENHBIX YPAaBHEHUI.»
12 IIpakTrueckoe 3aHsaTue «Pemnenre TpuroHOMEeTpuIeCKux
YPaBHEHUU U HEPABEHCTB)

OK 01,
OK 02,
OK 04




CamocrosiTenpHas paboTa CTy/I€HTOB

VYpaBHeHue, KopeHb ypaBHEeHHs. HepaBeHCTBO, perieHre Hepa-
BEHCTBA.

[IpuMeHeHHne cHCTEM K PEUIEHUI0 MAaTeMaTHYEeCKUX 3a1ad U
3a[a4 U3 Pa3IUYHBIX 00JacTel HAyKU U pealbHOU KU3HU.
[IpuMmeHeHrne ypaBHEHUM U HEPABEHCTB K PEIICHUIO MaTeMaTH-
YEeCKUX 3aJ1a4 U 33]1a4 U3 Pa3TUIHBIX 00JIaCTei HAyKU U peaib-

HOM >KM3HU.
Tema 2.2. CopepxaHnue yaueOHOTO MaTepualia
«DyHKIMY U Tpa- 1. ®ynkuwmst, cmocoosl 3ananus GyHkiuu. O0acTh onpeaesne-
buxn» HUSI 1 MHOXECTBO 3HaueHui pyHkimu. ['paduk pyHKIMM.

B3anMHo oOpaTHbIe PYHKITHH.

2. Oyukuwys, ee cpoiicTBa. YETHBIC U HEUETHBIE, TEPUOANYE-
CKHe, MOHOTOHHBIE (DYHKIIUU.

3. MakcuMyMmbl 1 MUHUMYMBI QyHKkuud. Haumbonbiiee n Hau-
MeHbIIIee 3HaUeHUEe PYHKIIMH Ha IPOMEXYTKE.

4.CreneHHast QyHKIHSI C HATYPAIbHBIM U IIETTBIM TIOKA3aTeIeM.
E€ croiicTBa u rpaduxk.

5.CBoiicTBa u rpaduk KOpHS N-0i CTETEHU.

6.ITokazarenpHast QyHKIUS, CBOMCTBA U TpaduKy.

7. Jlorapupmuueckas GyHKIIMU, CBOHCTBA U TPAPUKH.

8. TpuronomeTrpuueckue GyHKIIUH.

9. Tpuronomerpuueckue PyHKIUHN y=Sin X U y=COS X, HX
CBOMCTBA U TPaPUKH.

10. Tpuronomerpuyeckre GyHKIMUA y=tg X M y=ctg X, UX
CBOMCTBA U rpaHKH.

B TOM uncie npakTH4EeCKUX 3aHATHH

1.ITpaktuyeckoe 3ansatue «VMcnonap3zoBanue rpagukoB QyHK-
LU JUIs pELICHUS] YPAaBHEHUH U JIMHEUHBIX CUCTEM.
2.Ilpaktuueckoe 3ansatue «lMcnonap3zoBanue rpagukoB QyHK-
LU JUIsl pELICHUS] YPAaBHEHUH U JINHEUHBIX CUCTEM.

3. [Ipaktrueckoe 3ansatue «Mcnonp3oBanue rpadukoB GyHK-
LU JUIs pELICHUS] YPAaBHEHUH U JINHEUHBIX CUCTEM.

4. IlpakTudeckoe 3anarue «/cmnonp3oBanue rpadukoB QPyHK-
LUH 17151 MCCIIE0BAHUS IIPOLIECCOB U 3aBUCUMOCTEH, KOTOpBIE
BO3HUKAIOT IIPH PELICHUHU 3aJ]ay U3 IPYIUX y4eOHBbIX Ipeame-
TOB U peaJIbHOM KU3HU.»

CamocTosTenpHas paboTa CTyJeHTOB

Hcnonp3oBanue rpadukoB GyHKIUN AT HCCIIETOBAHUS TIPO-
IIECCOB ¥ 3aBUCHMOCTEH, KOTOPBIC BOZHUKAIOT PU PEIICHUN
3aja4 U3 APYrux y4eOHBIX MPEIMETOB U peabHON KHU3HU.

Pa3nen 3 «I'eomerpus»




Tema 3.1.
«ITpsimble 1 mTOC-
KOCTH B IPO-
CTpaHCTBE»

Copneprxanue yueOHOTO MaTepuana

1. OcHOBHBIE OHATHS cTepeoMeTpur. Touka, mpsimas, ImiIoc-
KOCTb, IpOCcTpaHcTBO. [ToHsATHE 006 aKCHOMAaTHYECKOM MTOCTpOe-
HUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUH U CIIEICTBUS U3
HUX.

2.B3anMHO€ pacnoJiokKEHUE MPSIMBIX B IPOCTPAHCTBE: Mepece-
KAIOLIUECs, IapaJIJIC/IbHbIE U CKPELUBAIOIIMECS IPSIMBIE.
3.I1apamienbHOCTh IPSMBIX U TJIOCKOCTEW B MPOCTPAHCTBE:
napajuleJbHbIE MIPSIMBIE B IPOCTPAHCTBE, apalIeIbHOCTh TPEX
IPSIMBIX, NAPAJICIBHOCTD NIPSIMOU U INTIOCKOCTH.
4.ITapanyenbHOCTh IUNIOCKOCTEN: MapaljieNIbHbIE IJIOCKOCTH,
CBOICTBA MapaJIEIbHBIX MIOCKOCTEH.

5.IlapannensHoe NpOEKTUPOBAHUE U €ro cBoicTBa. M300paxke-
HHE [IPOCTPAHCTBEHHBIX QUTYp.

6.YTIIBl ¢ COHANPaBICHHBIMU CTOPOHAMHU, YIOJ MEKIY IIPSIMbI-
MU B IIPOCTPAHCTBE.

7.11eplIeHIUKYIIAPHOCTD NPSAMOU U IJIOCKOCTH: IEPIICHIUKY-
JSIpHBIE NIPSIMBIE B IPOCTPAHCTBE, IPSIMbIE MapaUIeNIbHbIE U
NEPIEHIUKYJISPHBIE K IIJIOCKOCTH, PU3HAK NEPIEHAUKYIISIPHO-
CTH IIPSIMOM U IUTOCKOCTH.

8.IleprnieHAUKyIApHOCTD MPSIMON U TUNIOCKOCTH, TEOPEMA O TIPsI-
MOH NEPIEHIUKYJIIPHON TUIOCKOCTH.

9.IlepneHIUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH J10
IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM J0 MIIOCKOCTH, MPOEKIIHS
¢Gurypsl Ha MIOCKOCTb.

10.Yrael B IpoCTpaHCTBE: YToa MEXIY NPSIMOM U MIIOCKOCTHIO,
JBYTPaHHBIN YToJl, INHENHBIA yToJl ABYTPAaHHOI'O yIJia.
11.IlepneHauKyIsIpHOCTD IIJIOCKOCTEMN: IPU3HAK ITEPIIEHIUKY-
JISIPHOCTH JIBYX IUIOCKOCTEH.
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B ToM umncne npakTH4eCKUX 3aHATHI

1. ITpakTrueckoe 3ansaTue « TeopeMa o TpEX NEPIEHINKYIISA-
pax».

Tema 3.2.
«BekTophl 1 KOOp-
JTUHATHhI B HpO-
CTPaHCTBE»

Copneprxanue yueOHOTO MaTepuraa

1. BekTop Ha MIIOCKOCTH U B npocTpaHcTBe. CII0KEHHUE U BbI-
YUTAHUE BEKTOPOB. Y MHOXXEHHE BEKTOpA HA YUCIIO.
2.Pa3noxenue BEKTOpa 1o TpéM HEKOMILIAHAPHBIM BEKTOPaM.
IIpaBuino nmapasuienenuiena.

3.IIpssmoyronbpHas cuctemMa KoopauHaT B rpocTpaHcTse. Koop-
JIMHATHI BEKTOpA.

B Tom uncne IPAKTUICCKUX 3aHATHH

1. Ilpaktuueckoe 3ansTue «Pemienune 3amad, CBI3aHHBIX C MPHU-
MEHEHHEM IIPAaBUJI JEUCTBUN C BEKTOPAMM.

2. [Ipaktnueckoe 3ansitue «IIpocreiime 3aa4m B KOOpIUHA-
Tax».

3.IIpakTrueckoe 3aHsATHE «YTOJI MEXAY BekTopaMu. CKasip-
HOE MPOMU3BEACHUE BEKTOPOB. BriuncieHue yrioB Mexay npsi-
MBIMHU M IIOCKOCTSIMH. »

CamocrosiTenbpHas paboTa CTy/I€HTOB
KoopauHaTHO-BEKTOPHBIN METOJ] IPU PEIIEHUN F€OMETprUYe-
CKHX 3aJau.

OK 01,
OK 02,
OK 04

Tema 3.3.

Cogepxanue yueOHOro Marepualia
1.IlonaTrie MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTpaH-
HUKAa, BBIITYKJIbIE U HEBBITYKJIble MHOTOTPAHHUKH, Pa3BEPTKA




«MHOrorpaHHUKW»

MHOTOTpaHHMKA.
2. [Tonsitue npusmel. [Ipusma: n-yronasHas npu3mMa, rpaHy U
OCHOBAHMS IPU3MBI, IPsIMasi ¥ HAKJIOHHAs PU3MBbI, OOKOBast U
II0JIHASl IOBEPXHOCTD IIPU3MBL.

3. IIpusma. IIpaBunbHas npuzma. IloBepXHOCTB. DIEMEHTHI
IIPU3MBI.

4.ITapannenenunen, NpsAMOYIroJbHBIA apaJUIEIEIUIE] U €T0
cBoricTBa. Ky0.

5.CeueHnus npusMsl.

6.Ilupamuia: n-yrojqpHas nupaMuia, rpaHd U OCHOBAHUE TTH-
paMu/bl, OOKOBas U MOJIHAS TTOBEPXHOCTh MUPAMU/IBI, IPABHIIb-
Has 1 yCeu€HHas NUpaMuga. Teopema o VIO yCeYEHHOM
IIUPAMHUIBL.

7. CeueHust nupaMu/ibl.

8.ITpaBuiIbHbIE MHOTOI'PAaHHUKHU: IOHSTHE IPABUIIBHOTO MHOI'O-
T'PaHHUKA, IPABWIbHAS IIPU3Ma U IIpaBUIIbHAS INPAMUA, IIPa-
BWJIbHAS TPEYTOJIbHAS MUPAMU/IA U MPABHIILHBINA TETPadp, KyO.
9.IlpencraBneHue o NPaBUIBHBIX MHOTOTPAHHUKAX: OKTAdIP,
JIOJIEKadIp U UKOCadIp

10.CummeTpust B IpOCTPAHCTBE: CHMMETPHS OTHOCUTEIIBHO
TOYKH, IPSIMOM, TNIOCKOCTH. DJIEMEHTHI CAMMETPUU B ITMPAMU-
Jlax, napajuiesenuneiax, IpaBUIbHbBIX MHOTOTPAaHHUKAX.
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B TOM uncie npakTH4ECKUX 3aHATHN

1.ITpakTuyeckoe 3aHsTHe «BbluncieHne 3J1eMeHTOB MHOTO-
IrpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 60koBoii mo-
BEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMOI MPU3MBI, IJIOIA]b
OCHOBaHUM, TeopeMa 0 OOKOBOW MOBEPXHOCTH IMPSIMON IPU3-
MBD».

2. Ilpaktryeckoe 3aHATHE «DJIEMEHTHI TMPpaMuabl. Berancienne
3JIEMEHTOB MHOTOTPaHHUKOB: p&Opa, TMaroHaiu, yribh».
3.IIpocreiimue npoctpanctBeHHble «IIpocTeitmue npo-
CTPaHCTBEHHBIE (PUTYPHI HA MIIOCKOCTH: TETPa’Ip, KyO, mapai-
JeTIeTuIe ], IOCTPOCHUE CeueHU. BhIuncienne 371eMeHToB
MHOT'OI'pPaHHHMKOB: pEOpa, IMaroHaIu, yribh.

CamocrosiTensHas paboTa CTyICHTOB DJIEMEHTHl CHMMETPHUH B
nUpaMuIax, napajuieenuneaax, NpaBuiIbHbIX MHOTOTpaHHU-
Kax.

Tema 3.4
«Tena BpamieHus»

Copneprxanue yueOHOTo MaTepuana

1. Humuuap: ocHOBaHMS 1 OOKOBast MIOBEPXHOCTh, 00pa3yromias
U OCb, IJIOMIA b OOKOBOI U MOJIHOM MoBepxHOCTH. Llnnmuuapu-
YyecKasi HOBEPXHOCTh, 00pa3yrolue MUINHAPUIECKON MoBepX-
HOCTH, OCh LMJINHIPUYECKON OBEpXHOCTH. CeueHns IUINH-
npa (mapajuieabHO U NePIIEeHINKYISIPHO OCH. )
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OK 01,
OK 02,
OK 04

OK 01,
OK 02,
OK 04




2.KoHyc: ocHOBaHME U BEepIIMHA, 00pa3yoIas U 0Ch, TUIOMIAb
OOKOBOM M MOJTHOM MoBepxHOCTH. KOHMYecKast TOBEPXHOCTb,
o0pa3yronire KOHHIeCKOM MOBEPXHOCTH, OCh U BEPIINHA KOHH-
yecko moBepxHocTu. CeueHuns KoHyca (mapajieTbHOe OCHO-
BaHUIO U TIPOXOJISINEe Yepe3 BEPIIUHY ).

3.YceuéHHblil KOHYC: 00pa3yrolue U BHICOTa, OCHOBaHUS U 00-
KOBasi TIOBEPXHOCTb.

4.Cdepa u map: meHTp, paauyc, IMaMeTp, IIOMAIs TOBEPXHO-
ctu ceprl. B3aumHoe pacnonoxenne chepsl U TUIOCKOCTH,
KacaTellbHasl TNIOCKOCTh K cdepe, momaas chepbl. CedeHus
nrapa.

5.Ilonstre 06 06bEMe. OCHOBHBIE CBOMCTBA O0BEMOB Te.
[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXKTY I1JI0-
Ia/IsIMU TIOBEPXHOCTEH, 00BEMaMHU MOAOOHBIX TEJI.

6.Teopema 06 06bEME MPSIMOYTOIBHOTO NapaJlJIeNenuesa u
CIIECTBUA U3 HEE.

7.00béM npu3Mbl. O0bEM HUITHHIIPA.

8.00bEM tupamuasl. OObEM KOHYCA.

9.00béM 1mapa M ImIoImab chepsol.

B TOM 4nciie npakTUYEeCKUX 3aHATUN

1.IIpakTraeckoe 3ansatue «300pakeHne Ten BpalieHus Ha
IUI0CKOCTH. Pa3BépTka LuIMHApa U KOHyCay.
2.Ilpaktuyeckoe 3anstue «KomMOUHaLUU Te BpallleHus: U
MHOT'OI'paHHUKOB. MHOTOTrpaHHUK, OMUCAHHBINA OKOJIO C(epsl,
cdepa, BiucaHHasi B MHOTOTPAHHUK, UM TEJIO BPAIIECHUS».
3.Ilpaktuueckoe 3anstue «Ilo1o0HbIE TETa B IPOCTPAHCTBE.
CooTHoIIeHHs MeX/1y TUIOIIAIIMHU IOBEPXHOCTEH, 00bEMaMu
M0JI0OHBIX TEN.)»

Pa3nen 4 «Anre0Opa 1 Havyajla MaTEMAaTUYECKOTO aHATIN3a»

Tema 4.1 Hauamna
MaTeMaTH4eCKOro
aHajguza.

Coneprxkanue yueOHOro MaTepuasa

1. [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS MTOCIEA0BATEIHHO-
cTeil. MOHOTOHHBIE MOCIEI0BATEIILHOCTH.
2.ApudmeTrnydeckas 1 reoMeTpruecKas rnmporpeccuu. beckoneu-
HO yOBIBaromas reomeTpudeckas nporpeccusi. Cymma 6ecko-
HEYHO YOBIBAIOIIEH reOMETPUUECKOM MPOTPECCHH.

3. IlpousBogHas pyHkuuu. Dopmysbl HAX0XKIAESHUS IPOU3-
BOJIHOM CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKITHIA.

4. ITpon3BoIHBIC NIEMEHTAPHBIX (PYHKINH.
5.'eomeTpuyecKkuii CMBICI MIPOU3BOTHOM.

6.DU3NYECKUN CMBICIT TPOU3BOTHOM.

7.1IpuMeHeHre MPOU3BOIHOM K UCCIIETOBAHMIO (DYHKIIMA HA
MOHOTOHHOCTh

8.IIpuMeHeHne MPOU3BOTHON K UCCIICTIOBAHMIO (DYHKIIMA HA
KCTPEMYMBI.

9.IlepBooOpa3nas. [IpaBuia BEIYUCICHUS IEPBOOOPA3HOM.
10.Taburma nepBooOpa3HbIX.

11.WUnTerpain.

12.®opmyna Herorona—Jleitbnuna.

13.MnaTerpai, ero reoMeTpUYEeCKUM CMBICII.

14.1HTerpai, ero reoMeTpu4eCcKiil CMbICII.

15.UuTerpai, ero Gu3u4ecKuidi CMBICII.

30

B ToM 4ncie npakTHYEeCKUX 3aHATUI

10

OK 01,
OK 02,
OK 04




1.IIpaktuueckoe 3anarue «HaxoxaeHuss NpOM3BOAHON CYMMBI,
NPOM3BEACHUSA U YACTHOTO (DYHKIIHM.».

2.Ilpaktuyeckoe 3anstue «lIpuMeHnenue npon3BoaHON K UC-
CJIEZIOBaHUIO (PYHKLIUI HA MOHOTOHHOCTb M 3KCTPEMYMBD).
3.Ilpaktuueckoe 3anarue «HaxoxaeHne HanOOIbIIETO U HAU-
MEHBILIET0 3HAYCHHsI QYHKIMM Ha OTPE3KEM.

4.IIpaktnueckoe 3ansatue «uTerpan. Beruncienue narerpa-
na».

5.I0paktuyeckoe 3ansTue «Borancnenue unrerpana mo gpopmy-
ne Herorona—JIeliOHuIa.»

CamocrostenbHas padorta cTyneHToB Mcnonb30Banue nporpec-
CHUU JIJISl peUIeHHs] pealbHbIX 3a/1a4 MPUKJIAJHOTO XapaKkTepa.
@®opMmyJia CII0KHBIX ITPOLIEHTOB.

HenpepriBable GyHKITUH.

[TpumeHeHne NpOM3BOJHON I HAX0XACHNS HAaWITydIlero pe-
[IEHUS B MIPUKJIAIHBIX 3a[a4ax, 7S ONpeieeH s CKOPOCTH
npoliecca, 3aIaHHOr0 (OpPMYIIOi MK rpa)uKOM.

Pa3nen 5 « MHoOkecTBa U JIOTHKaY

Tema 5.1.
«MHOXecTBa U J0-
TUKa»

CogepxaHnue yueOHOro Marepuala

1. MHOXeCTBO, oriepaliuu HajJ MHOKecTBaMu. J{narpammer Dii-
nepa—Benna

2.0npeaeneHue, TeopeMa, CISIACTBUE, JIOKAa3aTeIbCTBO.

1.CamocrositensHas pabota ctyneHToB [IpumeHeHmne Teopetu-
KO-MHO>KECTBEHHOTO arapara JJisi OMUCaHUs PEaIbHBIX TIPO-
[IECCOB U SIBIICHUH, TP PEIICHUHU 33]1a4 U3 IPYTHX yUeOHBIX
MIPEJMETOB.

Pazgen 6 BepOSITHOCTI) " CTaTUCTHUKA.

Tema 6.1.
«CnyyaiiHble co-
OBITHS U BEPOSIT-
HOCTH»

CogepxaHnue yueOHOro MaTepralia

1. KomOunaropHoe npaBuio ymHoxeHHs. [lepectanoBkY 1
daktopuan. Yucio coueTaHuid.

2.CnyyaifHble SKCTIEpUMEHTHI (OTIBITHI) U CITy4YaifHbIe COOBITHSI.
DnemMeHTapHbIe COOBITHS (MCX0/b1). BeposTHOCTH ci1yyaitHOro
coObITHS. BIU30CTh 4acTOTHI M BEpOATHOCTH coObITHH. City-
YaifHbIE OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBI-
TUSMU. BeposTHOCTH COOBITHIA B ONIBITAX C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITUSMHU.

3.0Onepanuu HaJ COOBITUSIMU: TIEpecedeHre, 00BETMHEHNE,
MIPOTHUBOIIOJIOXKHBIE COObITHS. J[narpammel Diinepa. Dopmyia
CJIO’KE€HHUS BEPOSTHOCTEMN. Y CIIOBHAsI BEPOATHOCTD. Y MHOKCHHE
BepoATHOCTeH. JlepeBo ciyuyaiiHOro s3xcnepumenta. opmyna
OJIHOM BeposiTHOCTH. He3aBucuMble COOBITHS.

B Tom uncne MMPAKTUICCKUX 3aHATHH

1.ITpaktrueckoe 3anstue « Tpeyronpauk [Tackang. opmyna
ounomMa HeroToHay.

CamocrositenpHas padora cryaeHToB [IpencraBneHne JaHHBIX
¢ TIOMoOIIIbI0 Tabnuil 1 auarpamm. CpeaHee apupmMeTHIecKoe,
Me/naHa, HanOoJIbIliee M HAMMEHbIIICE 3HAYCHHS, pa3Max, JHC-
nepcusa U CTaHAAPTHOC OTKIIOHCHUC YU CIIOBBIX Ha60p013.
Crny4aifHbIe OTIBITHI C PABHOBO3MOXXHBIMH JIEMEHTApHBIMU CO-
ObITHSIMU. BeposTHOCTH COOBITHI B OTBITaX C PABHOBO3MOX-
HBIMH 3JIEMEHTapHBIMU COOBITHSIMH. JlepeBo ciy4aiftHOro JKc-
MIEPUMEHTA.

Tema 6.2.

Cognepkanue yueOHOro MaTepuasa

OK 01,
OK 02,
OK 04




«Cnyy4aiiHble Be- 1. buHapHBIii Cily4aiiHbIN ONBIT (UCIBITAHUE), YCIIEX U HEYAA-

JIMYHHBI U 3aKOH ya. He3aBucumsle ucnsitanus. Ceprs He3aBUCUMBIX UCIIBITA-
OoNbIINX YuCeN». | HUH 10 nepBoro ycnexa. Cepusi He3aBUCUMBIX HCTIBITaHUH bep-
HYJUIH

2.YucnoBble XapaKTEPUCTUKH CIIyYalHBIX BEJIMYUH: MaTEMaTH-
YECKOE 0XKMJIaHUE, TUCIIEPCHS U CTAHIaPTHOE OTKJIOHECHHE.
MaremaTiueckoe OKuaHue OMHAPHOM CITy4aifHOW BEJIUYHHBI.
MaremaTHyecKoe OKHIAHUE CYMMBbI CITyYailHbIX BEIUYMH. Ma-
TEMaTUYeCKOe OXKHJIAaHUE U IUCTIEPCUS] TEOMETPUUYECKOT0 1 OH-
HOMHUAJIBHOTO PaclpeeIeHUMn.

3.3aKk0oH OOJIBIIMX YUCEN U €r0 PoJib B HAYKE, IPUPOJIE U 001IIe-
cTBe. BEIOOPOYHBIN METOT MCCIICIOBAHHUI.

CamocrostenpHas padora cryaenToB CiyyaiiHas BeIUYHHA. 6
Pacnpenenenue BeposTHOCTEM. J{Marpamma pacrpeaeneHus.
IIpumepsl pacnpeiesIieHul, B TOM YHCIIe, TEOMETPUIECKOE U
OMHOMMAJIBHOE.

ITprMephl IPUMEHEHHSI MATEMAaTUYECKOTO 0)KMJIAHUS, B TOM
YHCJIE B 33J]a4aX U3 IIOBCETHEBHOM KU3HH.

IIpuMepsl HENpEpBIBHBIX CIIy4alHbIX BeanyuH. [lonsaTue o
IUIOTHOCTH paclpenencHus. 3aaadu, IPUBOAIINE K HOpMaJlb-
HOMY pacrpezaeneHuto. [IoHsaTue o HopManbHOM paclpenese-
HUHU.

[IpomexyTounas arrectanus B (opMe 3K3aMeHa 2(2)

Bcero: 290

3. YcnoBus peanuzanuu yueOHOro mpeamMera

3.1. Jlns peanu3anuu mporpaMMbl y4eOHOTO TIpeaIMeTa JOKHBI ObITh MPEIyCMOTPEHBI CIEAYIOIINE

crnenranbuble noMelleHus: B coorserctsun ¢ ®1'OC CIIO u ITOOIT:
Kabunet o6meobpazoBaTenbHBIX TUCIUILINH, OCHAIIICHHBIN 000pYy1I0BAaHUEM:

MOCAIOYHBIC MECTa TI0 KOJUYECTBY OOydYarommuxcs; padbodee MecTo IperoaaBarelis; HH(GpOpMaHOHHBIC
CTEHJIbI; MOJICJIM MPOCTPAHCTBEHHBIX TEN; HATJISIHBIE MOCOOUS (KOMIUIEKTHI Y4eOHBIX TaONuIl, MIAKaToB,
MTOPTPETOB BBIAAOIINXCS YUEHBIX- MATEMATHKOB), TEXHUICCKUMH CPEJCTBAMH OOyUYCHUS: MYJIbTUMEIHI-
HbIM 000pyZOBaHUEM, MOCPEICTBOM KOTOPOIO YYACTHHKH OOpa30BATENBHOTO IMpoliecca MPOCMATPUBAIOT
BH3YaJIbHYI0 HH(DOPMAIHIO IT0 MaTeMAaTHKE, CO3/Ial0T MPE3CHTAINH, BUICOMATEPHAIIbI, HHBIC JOKYMEHTBI,
KOMITBIOTEP C JIMIIEH3MOHHBIM MPOTPaMMHBIM OOecrieueHueM, UHTEPAKTUBHAS JI0CKa, 3aTEMHEHHUE, TOYKa
JOCTyTIa B HHTEPHET.

3aHATHS POBOJATCS C MPUMEHEHUEM DJIEKTPOHHOTO OOyUYeHHUsS U JAMCTAHIIMOHHBIX 00pa3oBaTelb-
HBIX TEXHOIOTHH.

3.2. UndopmanronHoe obecriedeHne peaan3aiuy IporpaMMel

OCHOBHbIE TIEYaTHbIE U SJICKTPOHHbIE N3TaHUS:

1. Anrebpa u Haudana marematuyeckoro ananuza. 10-11 kmaccel. ba3oBblit U yriyGieHHbI ypoB-
HU : yueOnuk / 1. A. Anumos, FO. M. Konsrun, M. B. Tkauesa, [u ap.]. - 12-e uzn., crep. - Mocksa : [Ipo-
ceemienue., 2024. - 464 c. - ISBN 978-5-09-112136-0. - Texct : »snekrponHbif. - URL:
https://znanium.ru/catalog/product/2157448 (nata obpamenus: 19.06.2024). — Pexxum noctyna: 1mno noj-
TTUCKE.

2.Matematuka: anreOpa ¥ Hayajla MaTeMaTHYECKOro aHanu3a, reomerpus. ['eomerpus. 10-11 knac-
cbl (0a30BBIN U yriyOneHHbIl ypoBeHb): yueOHuk / JI. C. Aranacss, JI. C. Kucenesa, 3. I'. [To3usk [u ap.].
- 7-e u3n., nepepaboTanHoe u nomnoiaHeHHoe - MockBa : Ilpocsemenue, 2022. - 287 c. - ISBN 978-5-09-
099446-0. - Tekct : anextponusbiid. - URL: https://znanium.com/catalog/product/1927208 — Pexxum nocty-
na: 1o MojInuckKe.


https://znanium.com/catalog/product/1927208

3. www.feior.edu.ru (MupopmaiioHHbIe, TPEHUPOBOYHBIE M KOHTPOJIbHBIC MATEPHAJIBI).

4. www.sehool-eolleetion.edu.ru (Enunas komnexkunu nudpoBbIx 00pa30BaTEIbHBIX PECYPCOB).

JIOnOJTHUTEIbHbIE HCTOYHHUKH:

1. bammmaxkog, M. 1., Maremartuka : yaueOnuk / M. U. bammmakoB. — Mocksa : KnoPyc, 2024. — 394
c. — ISBN 978-5-406-12450-5. — URL.: https://book.ru/book/951555 (nata obpamenus: 19.06.2024). —
TekcT : 3MeKTPOHHBIN.

2. bammaxkos, M. 1., Maremartuka. [Ipaktukym : yueOHO-nipakTHueckoe nocooue / M. U. bamma-
koB, C. b. DurnHa. — Mocksa : KnaoPyc, 2024. — 294 c¢. — ISBN 978-5-406-13247-0. — URL:
https://book.ru/book/955149 (nata obpamenus: 19.06.2024). — TekcT : 31EKTPOHHBIN.

3. boromornos, H. B. Anre6pa u Havyana aHanu3a : yueOHoe mocobue AJis cpeHero npodeccroHaib-
Horo oOpa3oBanus / H. B. boromonoB. — Mocksa : U3marensctBo FOpaiit, 2022. — 240 c. — (IIpodec-
cuoHanbHOe oOpaszoBanue). — ISBN 978-5-534-09525-8. — Texkct: anexTpoHHblid // OOpa3oBarenbHas
mwiardopma FOpaiir [caiit]. — URL: https://ezpro.fa.ru:3217/bcode/489977

4. boromonos, H. B. T'eometpust : yueGHOE TocoOue 1t cpenHero npodeccuoHaaIsHOTO 00pa3oBa-
nus / H. B. boromonoB. — Mocksa : UznatensctBo FOpaiit, 2022. — 108 c. — (IlpodeccuonansHoe 06-
paszoBanue). — [SBN 978-5-534-09528-9. — TekcT: anextponHslii // ObpazoBatenbHas miaatdopma FOpaitt
[caiiT]. — URL: https://ezpro.fa.ru:3217/bcode/489978

5. boromornog, H. B. Tlpaktudeckue 3anstus mo maremaruke B 2 4. Yacts 1 : yueOHOe mocobue asis
cpeanero npodeccuonaabHoro oopaszosanus / H. B. boromonos. — 11-e u3z., nepepab. u nomn. — Mock-
Ba : M3marensctBo IOpaiit, 2022. — 326 c. — (Ilpodeccrnonansuoe obpazoBanue). — ISBN 978-5-534-
08799-4. — Tekcr: onexTpoHHblii // OOpa3zoBatenbHast Iuatdpopma FOpaifit  [caiit]. —
URL.: https://ezpro.fa.ru:3217/bcode/490666

6. boromonos, H. B. Ilpaktnueckue 3aHsaTus no MmatemMatuke B 2 4. Yacts 2: yuebHOe mocobue aiis
cpennero npodeccuonanbHoro odpaszosanus / H. B. boromonos. — 11-e u3a., nepepad. u mpomn. — Mock-
Ba : UznarensctBo IOpaiit, 2022. — 251 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
08803-8. — Texkcr: osnextponnsiidi // (OOpaszoBatenbHas tuiargopma  IOpaitt  [caiit]. —
URL: https://ezpro.fa.ru:3217/bcode/490667 28.08.2022).

4. KoHTpOIb U OLEHKA Pe3yJIbTaTOB OCBOCHUsSI y4EOHOr0 IIpeaMeTa
KoHTpoib 1 O11eHKa pe3yIbTaTOB OCBOSHHS y4€OHOI0 IpeMeTa OCyIECTBIIAETCS PernoaaBaTeIeM
B IIpoliecCe NMPOBENEHUS MPAKTUYECKUX 3aHATUH, TECTUPOBAHMSI, @ TAKXKE BBIMOIHEHUS CTYEHTaMH UHIN-
BUAYaJIbHBIX 3a/laHUM, IPOEKTOB, HCCIIEIOBAHUH.

Pe3ynbrarel 00yueHUs Kpurepuu onenku MeTo/1bl OLICHKH

1) BnazeHue MeTOJaMHU J0Ka3aTenbCTB, | [lomHOTA mpogeMoHCTpupoBaH- TectupoBanue,
ANrOpUTMaMU pelIeHHs 3a/a4; yMeHue (HopMy- | HbIX 3HAHHM U yMEHHE MIPUMEHSTh | BOMPOCHI K K-
JUPOBATh OMNpEIEICHUSI, aKCHOMBI U TEOPEMBI, | UX IIPH BBIMOJIHEHUHU TIPAKTHYE- 3aMeHy

MIPUMEHATh UX, IPOBOAUTH JI0KA3aTENIbHBIE pac-
CYXJEHHUS B XOJI€ PEUICHHUS 3a]1a4;

2) yMeHHEe ONepUpOBaTh MOHATHIMU: CTE-
MeHb YWCia, JorapudmM Yuciia; yMEHHE BBITION-
HSTh BBIYHCIICHUE 3HAUYEHUN U mpeoOpa3zoBaHUs
BBIPOKCHUH CO CTENEHSAMU H JIorapudMamH,
npeoOpazoBaHus APOOHO-PAlMOHANBHBIX BBIpa-
JKCHMHIA,

3) yMeHHe OnepupoBaTh MOHITHIMHU: pa-
HHUOHAJIbHBIE, UPPALMOHATIbHBIE, TOKA3aTEIbHBIC,
CTETCHHbIE, JIOTapU(PMUIECKUE, TPUTOHOMETPH-
YECKUE YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

4) yMmeHHEe ONepupoBaTh MOHATUSIMHU:
GyHKIMS, HeMTpephIBHAS (PYHKIIHSI, TPOU3BOIHAS,
1IepBOOOpa3Hasi, ONPEACICHHBI MHTEIPAII, yMe-

CKHUX paboT.

OreHka «5» CTaBUTCS TIPH MOJ-
HOTE OTBETA UJIU PEIICHHUS B
ooneme 90% - 100%,

OueHka «4» cTaBUTCS IPH MOJ-
HOTE OTBETA WJIU PEIICHHS B
o6oweme 70% - 89%,

OreHka «3» CTaBUTCS TIPH MOJ-
HOTE OTBETA UJIU PEIICHHUS B
ooveme 51% - 69%,

OueHka «2» cTaBUTCS IPH MOJ-
HOTE OTBETA WJIU PEIICHHS B
o0oneMe 50% u MeHee.



https://ezpro.fa.ru:3217/bcode/489977
https://ezpro.fa.ru:3217/bcode/489978
https://ezpro.fa.ru:3217/bcode/490666
https://ezpro.fa.ru:3217/bcode/490667

HUE HAXOAWUTh TIPOMU3BOJHBIC 3JIEMEHTapHBIX
(GYHKLIMH, UCHONb3Yys CIPaBOYHBIE MaTepUaJIbI;
UCCIIEIOBaTh B MPOCTEHIIUX CiIydasx (yHKLIUU
Ha MOHOTOHHOCTb, HAaXOJWTh HauOOJbIIME U
HaMMEHBIINE 3HaYCHUS (QYHKUUI; CTPOUTH Ipa-
(MKU MHOTOWIEHOB C UCIIOJIb30BAHUEM allliapaTa
MaTeMaTHYECKOr0 aHaJIN3a; NPUMEHSTH MPOU3-
BOJIHYIO NIPH PEIICHUH 3a/a4 Ha JBU)KEHUE; pe-
IIaTh MPAKTUKO-OPHEHTHUPOBAHHbBIC 33Ja4l Ha
HauOOJIbIINE U HAaMMEHBIINE 3HAYEHUs, HAa Ha-
XO0XJIEHUE ITyTH, CKOPOCTH U YCKOPEHUS;

5) ymMeHHe onepupoBaTh MOHATHIMHU: pa-
UOHANIbHAs (DYHKIMA, TOKa3aTeabHast PyHKLUS,
creneHHas (QyHKius, jorapudmudeckas (QpyHK-
151, TPUTOHOMETPHUYECKUE (YHKINHU, OOpaTHBIE
GyHKIMHA, YMEHUE CTPOUTH TpadUKU U3yUEHHBIX
(GYHKIMH, HCHIOTIB30BATh TPAPUKH ITPU U3YyUECHUH
IPOIIECCOB U 3aBUCHMOCTEH, IPH PEIICHUHN 33124
U3 IpyTrux y4eOHBIX MPEIMETOB U 3ajay U3 pe-
QIBHOW KM3HM; BBIpaXKaTh (popMylilaMH 3aBHCH-
MOCTH MEX/1y BeTMUMHAMH;

6) yMeHHE pemaTh TEKCTOBBIC 3a/a4d
pa3HBIX TUIIOB (B TOM YHCJIE HA MPOLEHTHI, 10U
W YacTH, Ha JBW)KEHHUE, pabOTy, CTOMMOCTH TO-
BapoOB U YCIyr, HaJOTH, 3aJa4d M3 00JacTH
yTpaBJICHUs] TUYHBIMA U CEMEHHBIMU (hrHAHCA-
MH); COCTaBJIATh BBIPAXKCHUS, ypaBHEHUS, Hepa-
BEHCTBA M WX CHCTEMBI 110 YCIIOBHIO 3a][a4H, HC-
CJIEZIOBaTh IOJIyYE€HHOE peIllIeHHEe U OIICHHWBATh
NPaBIOIOI00HOCTE PE3yIIbTaTOB;

7) yMeHHE ONepHpOBaTh MOHATHIMM:
cpennee  apudMeTHUYECKOe, MeIUaHa, Hau-
Oosblllee ¥ HAaMMEHBIIIEe 3HAYEHUs, pa3Max, Juc-
nepcusi, CTaHIAPTHOE OTKJIOHEHHE YHCIIOBOTO
HaOopa; yMeHHe M3BJIEKaTh, UHTEPIPETUPOBATH
UH(POPMAIUIO, MIPEJICTABICHHYIO B TaOIMIIax, Ha
auarpaMmmax, rpadukax, OTpakarolyto CBOMCTBA
peaTbHBIX MPOLIECCOB U SIBJICHUH; MPEICTABIATH
UH(POPMALIMIO C MOMOIIBIO TAOJIHIl U AUATPaAMM;
UCCIIEIOBAaTh CTATUCTUYECCKHUE [aHHBIE, B TOM
qucse ¢ NIPUMEHEHUEeM IpaduuecKux METOJI0B U
AIIEKTPOHHBIX CPEJICTB;

8) yMeHue onepupoBaTh MOHATHIMU: CITy-
YailHBI OMNBIT W CllydailHOE COOBITHE, BEPOAT-
HOCTb CJIy4aifHOT'O COOBITHUS; YMEHUE BBIYUCIATh
BEPOSITHOCTh C HCIOJB30BAHWEM TpadUIeCcKUX
METO/IOB; HPUMEHATh (POPMYIIBI CIOXKEHUS U
YMHOXKEHHUSI  BEPOSTHOCTEH, KOMOHMHATOPHBIE
GdaxThl 1 GOPMYJIBI IPU PELLICHUH 3a/1a4; OLIEHU-
BaTh BEPOSITHOCTH PEATBHBIX COOBITHIL; 3HAKOM-
CTBO CO CJIy4aifHbIMHU BEJIMYMHAMH; YMEHHE TpU-
BOJIUTH TIPUMEPHI TPOSIBIICHUS 3aKOHA OOJIBIINX
qucel B NMPUPOJIHBIX U OOLIECTBEHHBIX SBJICHU-
5X;




9) yMeHue onepupoBaTh NOHITUIMMU: TOU-
Ka, IpsiMasi, MJI0CKOCTb, IPOCTPAHCTBO, IBYTPaH-
HBI yroJ, CKpelMBaroIlMecs INpsiMble, Hapai-
JEeIBbHOCTh U NEPHEHAUKYJISAPHOCTh NPSAMBIX U
IUIOCKOCTEM, Yyroa MeXIy NPSIMBIMH, YTOJI MEX-
Jy IPSIMOM U MJIOCKOCTBIO, YTOJI MEXKY IUIOCKO-
CTSIMH, PACCTOSIHUE OT TOUKH JI0 IIJIOCKOCTH, pac-
CTOSIHUE MEKAY IPSIMBIMH, PACCTOSIHUE MEXIY
IUIOCKOCTSIMHU; YMEHHUE UCIOJIb30BaTh MIPH pelLle-
HUM 3a]la4 M3ydeHHble (aKThl U TEOpEMbl ILIa-
HUMETPHH; YMEHHE OIICHHUBATh pa3Mepbl 0OBEK-
TOB OKPY’KAIOILLEr0 MUPA;

10) ymeHue omnepupoBaTh MOHATHIMMU:
MHOTI'OI'PaHHMK, CEYEHHE MHOIOI'paHHMKaA, KYO,
napajiesienunes, npu3ma, nupamuaa, Gpurypa u
IIOBEPXHOCTh BPAILLCHMS, LWINHAP, KOHYC, LIap,
cdepa, ceueHus GUrypsl BpalleHHs, IIOCKOCTb,
Kacaromasicss cepsl, IWIMHIpPA, KOHyca, IUIO-
1a/{b TOBEPXHOCTU MHPaMUIbI, PU3MBI, KOHY-
ca, MWIWHIpa, Tulomanas cdepbl, 00beM KyoOa,
IPSIMOYTOJIBHOTO TapajuielenuIesa, NupamMmuibl,
NpU3MBblL, LWIMHIpa, KOHyca, IIapa; yMEHHE
n300pakaTh MHOTOTPAaHHUKM U TOBEPXHOCTH
BpallleHUsl, UX CEYEHHs] OT PYKH, C TOMOIIbIO
YEpTEKHBIX HMHCTPYMEHTOB U  3JIEKTPOHHBIX
CPEJICTB; YMEHHE pacro3HaBaTh CUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHE paclo3HaBaTh IPaBUIIb-
Hbl€ MHOTOTPaHHUKU;

11) ymeHue omnepupoBaTh MNOHATHIMMU:
JBUKEHHE B IPOCTPAHCTBE, M10100HBIE PUTYPHI B
IIPOCTPAHCTBE; HCIOJb30BaTh OTHOIIECHUE IUIO-
a1 MOBEPXHOCTEH M 00HEMOB MOAOOHBIX (Pu-
TYyp IpHU PELIEHUH 3a4a4;

12) ymMeHHEe BBIYUCISTH T€OMETPUUYECKUE
BEJIMYMHBI (AJIUHA, YTOJ, IUIOMaab, 00beM, II0-
1iaJb IOBEPXHOCTH), HCHOIB3YS H3YUECHHbIE
(bopMyIIBI U METOBI;

13) ymeHue omepupoBaTh MOHATHIMMU:
IPSIMOYTOJIBHAs CHCTEMa KOOpAUHAT, KOOpIu-
HaTbl TOYKHU, BEKTOP, KOOPAMHATHI BEKTOPA, CKa-
JSIPHOE MPOU3BEIEHUE, YTOJI MEXY BEKTOPaMH,
CyMMa BEKTOPOB, IPOU3BEJICHIE BEKTOPA Ha YHUC-
JI0; HaXOJUTh C MOMOIIBIO M3YyYEHHBIX (HOpMYI
KOOpJMHATBl CEpEeUHbl OTPE3Ka, pPACCTOSTHUE
MEXy IByMsI TOUKAMH;

14) ymenue BbIOMpATh MOAXOASIIUN U3Y-
YEHHBIN METOA Ul PEIIEHUs 3aJa4l, paclo3Ha-
BaTh MaTeMaTHyeckue (pakThl 1 MaTEMaTUYECKUE
MOJIENIN B MPHUPOJIHBIX U OOIIECTBEHHBIX SIBIIE-
HUSIX, B UICKYCCTBE; YMEHHE IPUBOJUTH IPUMEPHI
MaTEeMaTUYECKUX OTKPBITUH POCCUICKON U MUPO-
BOM MaTeMaTH4YeCKON HayKH.




