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PaGouast mporpamma y4eOHOM IUCIUTUIMHEBI pACCMOTPEHA B 0J00peHa KOMUCCHEH MaTeMaTHIeCKUX
Y €CTECTBEHHOHAYUYHBIX JIUCIUIUIUH

Pabouas mporpamma yueOHOI mpeamera pa3paboTaHa Ha OCHOBE:

(benepasbHOrO TrOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTAaHAApTa CPEIHEro OOIIero
obpaszoBanus (manee — ®I'OC COO), yreepxkaennoro [Ipukazom MunHCcTEpcTBa 00pa30BaHUS U
Hayku Poccuiickoit ®@enepanuu ot 17 mas 2012 r. N413 (3apeructpupoBan MuHHCTEPCTBOM
toctutuu PO 07.06.2012 r. N 24480 (B pexn.));

denepanbHOl 00pa30oBaTENLHON MPOrpPaMMBI CpeIHEro oOmero odpasoBaHus (manee -
OOII COO), yrBepxaenHoro [Ipukazom Munuctepcrsa npocsernienus: Poccuiickoit deneparmn
ot 23.11.2022 r. N 1014 (3apeructpupoBan MunuctepctBoM roctuuuu 22 aexkadps 2022 r. N
71763);

c ydeToM  (efepallbHOrO  TOCYIApCTBEHHOrO  00pa3oBaTeNbHOrO  CTaHAapTa  CPEIHEro
npodeccruonanbHoro obpazoBanus (mamee — GI'OC CIIO) no cnemmansHoct 43.02.16 Typusm u
TOCTEIIPUHMMCTBO, YTBEP)KJIEHHOIO0 NpuKazoM MuHucTepcTBa 00pa3oBaHMs M Hayku Poccuiickoit
®enepanun ot 26.08.2022 1. N 778 (3aperucrpupoBan Munucrepctsom rocturmu PO 30.09.2022 r. N
70318) u IlpumepHoii OCHOBHOI 00pa3zoBaTenbHOM mporpammsl 1o creruanbHocT 43.02.16 Typusm u
TrOCTCIIPUHUMCTBO.

Buyrpennsis skcneprusa:
3am. JlupekTtopa o HayaHou padote ['ypkosa 1O.E.
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4. KOHTPO.JIb U OLIEHKA PE3YJIbTATOB OCBOEHHUSI YUEBHOI
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1. MACIIOPT IPOT'PAMMBI YUYEBHOU JUCIIUTJIMHBI

1.1. Ob6saacTh NPpUMeHEHUs] NPOrPaMMBbl Y4eOHOMH THCHUTIIHHBI

PaGowas mporpamma y4eOHOro mpeamera «MaTemaTuka»  SBISIETCS — YacThIO
oOpazoBarensHoi iporpammbl CIIO - mporpamMmbl MOATOTOBKH CIEIIHATMCTOB CPEAHErO 3BEHA
[0 CHCHHABHOCTH CpeaHero npodeccuonampHoro oOpazoBanmst 43.02.16 Typusm u
TOCTETIPUIMCTBO.

Paboyas mporpamma y4eOHOM JUCIUIUIMHBI pa3paboTaHa Ha OCHOBE TPeOOBaHMIA:

denepanbHOTO TOCYAapCTBEHHOTO O0pa30BaTEIBHOTO CTAaHIApTa CPEAHEro OOIIero
obpazoBanus (manee — ®I'OC COO) (yrBepxaeH mpukazoM MuHUCTEpPCTBA 0Opa30BaHUS U
Hayku P® ot 17.05.2012 Ne 413) ¢ u3MeHEHMAMH, BHECEHHBIMU MpHUKa30oM MHHOOpHAYKH
Poccun ot 07.06.2017 Ne506.

Pexomenmanmii mo opraHu3aniy MOJTydeHHs CPEeIHETo 00mero o0pa3oBaHus B Ipeaeax
OCBOEHHUSI 00pa3oBaTelbHBIX IMPOrpaMM CpeAHEro mpogeccHoHaNIbHOrO oOpa3oBaHHs Ha 0Oasze
OCHOBHOTO 00miero oOpa3oBaHMsl C Y4eTOM TpeOOBaHMH (efepanbHbIX TOCYAapCTBEHHBIX
00pa3oBaTeNFHBIX CTAaHAAPTOB M TOJydaeMOW NpodeccHd WM CIEeNUAIBHOCTH CpPEIHEro
npodeccrnoHanbHOTO0 o0pa3oBanus (TMUChMO JlemapTamMeHTa TOCYIapCTBEHHOW TMOJUTHKA B
chepe moaroroBku padbounx kajapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259);

[IpumepHoit mnporpammsl oOmieoOpazoBarenbHOl  ydeOHoi mucuumiauHbl  (ITOOIT)
«Marematuka: anrebpa W Hayaja MaTeMaTHYeCKOrO  aHaliM3a; TEeOMETpHs» Ui
npodecCHOHANBHBIX  00pa3oBaTeNbHBIX opranusanuii  Omgobpena HaydHo-meTomuyeckum
coBeToM llenTpa mpodeccuonanbHoro oOpasoBaHus U cucteM KBanudukauuii denepanbHOro
rOCylapCTBEHHOTO  OrojpkeTHoro  yupexnaeHuss  «®DenepanbHbli  MHCTUTYT — Pa3BUTHUSA
obpazoBanus» (PI'BY «DPUPO») wu pekoMeHmoBaHAa IS peau3ali  OCHOBHOMU
npodeccuoHanbHOM oOpaszoBarenbHoi mporpammbl  CIIO Ha 06a3ze OCHOBHOro 0O0IMIEro
oOpa3zoBaHusl ¢ ToJlyueHHeM cpemaHero obmiero obpaszoBanust (IIpotokonm Ne 3 ot 21 wurons
2015 r. Peructpanuonnsiit Homep perieH3uu 375 ot 23 utons 2015 r. ®I'AY «DHUPOy)

1.2. MecTO TMCUMILIMHBI B CTPYKTYpe OCHOBHOM MpogeccuoHaIbLHOM
00pa3oBaTeIbHOM IPOrPAMMBI:

PaGouass mnporpamma y4eOHONl OUCHUIUIMHBI SBJISETCA 00sA3aTENBHOM YacThbiO
0011e00pa3oBaTeIbHOrO IIUKIa OCHOBHOM MpodeccuoHanbHOM 00pa3oBaTebHOM IPOTPaMMBI
no crneruaibHocTy 43.02.16 Typusm u rocTenpUUMCTBO.

JucuuminHa BXOIUT B 00s3aTenbHyl0 npeaMeTHyro obiacte ®I'OC COO «Marematuka u
nH(pOpMAaTHKa» U U3ydaeTcs Ha YrIIyOJIeHHOM YPOBHE.

1.3. Henu u3yyeHus y4yeOHOI JMCHHUNIHHBI

Ienbp ocBoeHust nucuMIMHBL «MaTtemaThka» (BKIo4Yas Kypcel "Anrebpa u Hayana
Marematudyeckoro ananuza', '"['eomerpusa", "BepostHocTh U cTaTucTuka') OCBOCHHE
00yJaroIMMHUCS COACPIKaHUS MPEIMETA U TIOCTHIKECHUE PE3YIbTaTOB €€ H3yYeHUS B COOTBETCTBHH
¢ tpedoBanusiMu GI'OC COO c yyerom npodeccuonanbuoit HanpasiaenHoctd @PIOC CIIO:

L4 (I)OpMI/IpOBaHI/IC HCHTPAJIbHBIX  MATCMATHYCCKUX MMOHATHMI (LII/ICJ'IO, BCINYHNHA,
reOMETpHUICCKaA cbI/Irypa, NnepeMCHHas, BCPOATHOCTD, (I)YHKI_II/IH), 06CCHC‘{I/IB8.I-OIJ_II/IX
NMPEEMCTBCHHOCTD U IICPCIICKTUBHOCTD MATEMATUYICCKOT O O6p330BaHI/I$I O6y‘{aIOH_II/IXCH;

L4 IIOABCICHUC 06yqafo1111/1xc;1 Ha JOCTYIIHOM JJII HUX YPOBHEC K OCO3HAHUIO B3aMMOCBA3H
MAaTEMAaTUKU U OKPYKAKIICTO MHPA, TOHUMAHUC MATEMATUKHU KAK Y9aCTU O6IJ_[CI71 KYJIbTYPbI
YCJI0BCYCCTBA,

° PasBUTUC HHTCIJUICKTYAJIbHBIX u TBOPUYCCKHUX CIIOCOOHOCTEH 06yqaloumxcs{,
IMO3HABaTEIbLHOMI AKTHUBHOCTH, HCCICOAOBATCIBCKUX YMeHHﬁ, KPUTHUYHOCTH MBIIIJICHUS,
HHTEPCCAa K U3YUCHUIO MATCMATHUKHU,



. ¢dopmupoBanre  (QYHKIHOHAIBHOM  MareMaTHMYeCKOW  TPaMOTHOCTH:  YMEHHUS
pacro3HaBaTh MaTEMaTUYECKUE AacCIEKThl B pEalbHbIX JKU3HEHHBIX CHUTyalUsX W IIpU
U3Y4YEHUU JPYTUX Y4YEOHBIX IPEAMETOB, IPOSBICHMSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
(bopMynHpOBaTh UX HA SI3bIKE MATEMATUKU U CO3/IaBaTh MaTEMaTHYECKHE MO/ICIH, IPUMEHSTh
OCBOCHHBIM MaTEMaTUYECKUM amnmapar g PELICHUs IIPAKTUKO-OPUEHTUPOBAHHBIX 3a/ad,
MHTEPIPETUPOBATH U OLICHUBATH ITOJy4EHHBIE PE3YJIbTATHI.

1.3. [liianupyemblie pe3yJbTaThl OCBOCHUS] TUCHUIJINHBI:

Oco6oe 3HaueHne TUCIUIUTMHA UMEET MPH (POPMUPOBAHUH U PA3SBUTUHU OOIINX
koMmnereHiuii: OKO1 - OKO07.

B pamkax mporpamMmbl y4eOHOM AMCHUMIIMHBI  OOYYalOUIMMHUCS  OCBAUBAIOTCS
JUYHOCTHBIE, METAaIIPEIMETHBIE U MPEIMETHBIE PE3YIbTaThl B COOTBETCTBUU C TPEOOBAHUAMU
®I'OC cpennero obmero oOpasoBanus: jauyHocTHhle (JI), wmerampeamernbie (M),
IpeaMeTHBIe 1t 0a30BOTO
yposHs (I1), u yenybnennozo yposuns (11y).

JIMHHOCTHBIE

PE3YJIBTATDI rpaxaanckoe BocnuTaHue:

JI1 - chopMHUPOBAHHOCTh TPAXKIAHCKON MO3UIUH OO0y4aOIIEeTOCs KaK aKTUBHOTO
"

OTBETCTBEHHOT'O 4JIEHA POCCUICKOT0 OOIIECTBA;

JI2 - oco3HaHUE CBOUX KOHCTUTYLIMOHHBIX MpPaB U 00sS3aHHOCTEH, yBaKeHNE 3aKOHA U
MIPaBOTIOPSIIKA;

JI3 - npuHsATHE TPAAUIIMOHHBIX HAIIMOHAIBHBIX, OOIIEYEI0BEYECKUX TYMaHUCTHUYECKUX U
JIEeMOKPAaTUYECKUX LIEHHOCTEH;

JI4 - TOTOBHOCTBH TPOTUBOCTOATH UCOJIOTHH SKCTPEMHU3Ma, HallMOHAIM3Ma, KCeHO(oOuH,
JTUCKPUMUHAIINH 110 COIMATBHBIM, PEJIMTUO3HBIM, PACOBBIM, HAITMOHAIBHBIM MTPU3HAKAM;
JIS - TOTOBHOCTB BECTH COBMECTHYIO JCATEIHLHOCTh B MHTEPECAX TPAXKIAHCKOTO OOIIECTBA,
Y4acCTBOBATh B CAMOYIPABIICHUH B IIIKOJIE U JETCKO-IOHOIIECKUX OPraHU3alNsIX;
JI6 - yMeHHe B3aUMO/ICHCTBOBATD C COIIMATIbHBIMA HHCTUTYTAMH B COOTBETCTBHHU C MX (DYHKIHSIMU
M Ha3HAYECHHUEM;
JI7 - rOTOBHOCTh K TYMAHUTAPHON 1 BOJIOHTEPCKOM JIEATEIIbHOCTH;

NaTPUOTHYECKOE BOCIIUTAHME:

JI8 - chopMUPOBAHHOCTH POCCUICKOM TPaXKJAaHCKON UACHTUYHOCTH, MATPUOTHU3MA, YBAKEHUS
K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH nepe PoauHoMi, ropioctu 3a cBOM Kpaii, CBOIO
Ponuny, cBOM f3bIK U KYJIBTYpY, MPOILIOE U HACTOSIIIIEE MHOTOHAIIMOHAIIBHOTO Hapoa
Poccuu; JI9 - neHHOCTHOE OTHOIIIEHHE K TOCYIaPCTBEHHBIM CUMBOJIaM, UCTOPUUECKOMY U
MPUPOTHOMY HACIIEUIO, TAaMSATHUKaM, OOEBBIM MOJIBUTaM U TPYJOBBIM JOCTHKEHHUSIM
HapoJa, TpaauuusaM HapoaoB Poccuu; noctmwkenusim Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TexHoJorusx, Tpyae; JI10 - uneitnas yoex 1IeHHOCTh, TOTOBHOCTbH K ClTy’keHHI0 OTedecTBY U
€ro 3alliTe, OTBETCTBEHHOCTD 32 €T0 Cy/HO0Y;

AYXOBHO-HPABCTBEHHOE BOCIIUTAHME:
JI11 - oco3HaHmue AyXOBHBIX IIEHHOCTEHN poccuiickoro Hapoaa; JI12 -
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHS;
JI13 - ciocoOHOCTB OIICHUBATh CHTYAIMIO U IPHHUMATH OCO3HAHHBIC PEIICHHS, OPUCHTUPYSCH Ha
MOpaJbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

JI14 - oco3HaHKe JIMYHOTO BKJIaJa B IOCTPOEHUE ycTOWUMBOrO Oynymero; JI15 -
OTBETCTBEHHOE OTHOILIEHHE K CBOMM POAUTENAM U (WJIM) IPYTUM YJICHAM CEMbH, CO3JIaHHIO
CEMBH HAa OCHOBE OCO3HAHHOTO MPHUHATHS LICHHOCTEW CEMEWHON KU3HU B COOTBETCTBUH C
TpaauLUsAMU Hapo1oB Poccuu;

3CTeTHYECKOe BOCIIUTAHME:

JI.16 - acTeTnyecKkoe OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYZa M 0OIIECTBEHHBIX OTHOIIEeHUH; JI.17 - cnocoOHOCTh
BOCIIPUHUMATh Pa3IMYHbIE BU/bI HCKYCCTBA, TPAIULIMU U TBOPUYECTBO CBOETO



U APYTrUX HapoJI0B, OLIYIIATh SMOLMOHAIbHOE BO3A€HCTBUE UCKyccTBa; JI. 18 - yOex1eHHOCTh
B 3HQUMMOCTH ISl TUYHOCTH U OOIIECTBA OTEYECTBEHHOTO U MUPOBOTO UCKYCCTBA,
STHUYECKUX KYIbTYPHBIX TPAIHUIIA U HAPOTHOTO TBOPUECTBA;
JI.19 - TOTOBHOCTB K CAMOBBIPAKECHHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMJICHHE MPOSIBIISITH
KauecTBa TBOPUYECKOM JIMIHOCTH,

(pusnueckoe Bocnintanue, GopMUPOBaHHE KYJILTYPHI 310POBbsI H YMOLIMOHAIBLHOTO

OJ1aronoJyqus:
JI1.20 - chopMHUPOBAHHOCTH 37I0POBOTO U O6€3011acHOT0 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO;
JI.21 - moTpeOHOCT, B  (U3MYECKOM  COBEPIICHCTBOBAHWH, 3aHATHIX
CIIOPTUBHO-
03/IOPOBUTEIILHOM IEATEbHOCTHIO;
JI.22 - akTUBHOE HETIPUSATHE BPEIHBIX IPUBBIYEK U MHBIX (OPM IPUUMHEHUS Bpea GU3NIECKOMY
Y TICUXUYECKOMY 37I0POBBIO;
TPY/10BO€ BOCIIUTAHHE:

JI.23 - rOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBA, TPYI0JII00HE;
JI.24 - TOTOBHOCTP K AaKTUBHOM JEATEIHPHOCTH TEXHOJIOTMYECKOH W  COLMAJILHOM
HaIPaBJICHHOCTH, CIOCOOHOCTh HHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO BBHITIOIHSTH
TaKyIo JCSITeIbHOCTD;
JI.25 - unTepec Kk pa3nuuHbIM chepam MpoPecCHOHATIBHON IeATeTLHOCTH, YMEHHUE COBEPIaTh
OCO3HAHHBIM BBIOOp Oyaymied MPodecCHu W PpeaTnu30BBHIBATh COOCTBEHHBIC >KU3HEHHBIC
mnanel; JI.26 - TOTOBHOCTP W CHOCOOHOCTh K OOpa3oBaHWIO W CaMOOOpa30BaHMIO Ha
MIPOTSHKEHUH BCEH KU3HU;

IKOJIOIrH4€CK0€¢ BOCIMTAHHUC:

JI.27 - chopMHPOBAHHOCTh AKOJOTHYECKON KYIbTYpbl, MMOHWUMAHHUE BJIUSHHUS COIHMAIBHO-
SKOHOMMYECKUX TMPOIECCOB HAa COCTOSIHWE MPHUPOJHON M COLMAIbHOW Cpenbl, OCO3HAHUE
r100aTbHOTO XapaKTepa IKOJIOTHIECKUX MPOoOIeMm;
JI.28 - nnaHupoBaHKWE U OCYILIECTBICHUE ICUCTBUIN B OKPYXKAIOIIEH Cpelie Ha OCHOBE 3HAHMS
1eJIe YCTOMYHUBOTO Pa3BUTHA YEIIOBEUECTBA;
J1.29 - akTMBHOE HENPUATHE ICUCTBUM, IPUHOCSIINUX BPEIl OKPYKAIOIIEH Cpeie;
JI.30 - ymeHue nporHo3upoBaTh HEOIAronpUsATHBIC IKOJIOTUUECKUE TIOCTIEICTBUS
MpeaNpUHIUMAEeMbIX IEHCTBUH, IPeI0TBpAIlaTh UX;
JI.31 - pacuupeHue omnbITa 1eATEIbHOCTH 3KOJOTHUECKON HAIIPaBIEHHOCTH;

LHEHHOCTH HAYYHOI0 MO3HAHUS:

JI.32 - copMUpOBaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd M OOLICCTBEHHOW MPAKTUKU, OCHOBAHHOTO Ha JHAJNOre KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;
JI.33 - COBEpIIEHCTBOBaHUE S3BIKOBOM M UYUTATEIbCKOW KYJIbTYpbl KaK CpeacTBa
B3aMMOJICICTBUS MEXKTy JIOJbMHU U IIO3HAHUS MUDA;
JI.34 - oco3HaHHME UEHHOCTH HAYYHOU JEeATEIbHOCTH, TOTOBHOCTb OCYIIECTBIATh MPOEKTHYIO
U UCCIIEA0BATENbCKYIO IEATEIbHOCTh UHIMBUIYAJIbHO U B TPYIIIIE.
METANPEIMETHBIE

PE3YJIBTATDI Ilo3naBatenbHbIe YHHBEpPCaIbHbIE

yueOHbIe AelicTBUsA ba3oBble JJoruveckue AeiicTBUs:
M1 - camocTosTENHHO (GOPMYIUPOBATH M AKTYaIU3HPOBATh poOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;
M2 - YCTaHaBJIMBATh CYH_ICCTBeHHHﬁ MMpHU3HAK WA OCHOBAHUA IJI1 CPAaBHCHUA, KJ'IaCCI/I(l)I/IKaLII/II/I u
0000IICeHHS;
M3 - onpenenaTs Lenu ASSITENbHOCTH, 3aJaBaTh IapaMeTPhl U KpPUTEPUN UX JOCTHKEHMUS;
M4 - BBISIBASITH 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B pACCMATPUBAEMBIX SIBJICHUSX;
MS5 - BHOCUTH KOPPEKTHBHI B I€ITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3yIbTATOB IIEIISM,
OLICHUBATh PUCKU MOCIEACTBUN AEATEIbHOCTH;
M6 - pa3BuBaTh KpeaTMBHOE MBIIUICHUE NPH PEIICHUH KU3HEHHBIX Mpo0ieM;



Ba3oBble ncciienoBare/ibCKue JeHCTBUA:
M7 - BnazeTh HaBBIKAMHU YU4e€OHO-UCCIIEI0BATEIBCKON U MPOEKTHON AEATEIbHOCTH, HABBIKAMH
paspernieHus npooiem;
M8 - crtoCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSITEIIBHOMY TIOUCKY METOJIOB PELICHUS
MIPaKTUYECKUX 33a4, IPUMEHEHUIO Pa3IMUHbIX METOJOB [T0O3HAHUS;
MO - oBnajgeHue BUiaMu AESITEILHOCTHU IO MOJIyYEHUIO HOBOTO 3HAHUS, €70 UHTEPIIPETALUH,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX yIEOHBIX CUTYAIHSIX, B TOM YUCIIE TIPU
CO3JaHUU YYEOHBIX U COLIMAIIbHBIX IPOEKTOB;
M10 - hopmMupoBaHre HAYIHOTO THUIIA MBIIUICHUS, BIIQJICHUE HAYYHOH TEPMUHOJIOTHEH,
KIIFOYEBBIMU MOHATUSAMH U METO/IaMU;
M11 - craBuTth 1 GOPMYTUPOBATH COOCTBEHHBIC 3a/1a4H B 00pa30BaTEIbHON ACITEILHOCTH U
KU3HEHHBIX CUTYyalUsIX;
M12 - BBIABIIATH NPUYUHHO-CJIEICTBEHHBIE CBSI3U U aKTYaJIM3UPOBATh 3a]a4y, BbIIBUTATh
runoTe3y €€ pCulCHUs, HAaXOJAUTb apT'YMEHTHI JJJId JOKAa3aTC/ILCTBA CBOUX YTBer(HCHHﬁ, 3aaaBaThb
napaMeTpsl U KPUTEPUHU PELICHUS;
M13 - aHanu3upoOBaTh MOIYYECHHBIE B XO/I€ PEIICHUS 3a/1a4X PE3YJIbTaThl, KPUTUYECKH OLEHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;
M14 - naBath OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN
OTIBIT;
MI15 - pa3zpabaTbiBaTh MIaH PEMICHUS TPOOIEMBI C YIETOM aHAIM3a UMEIOIITUXCS
MaTepHUaTbHBIX
1 HEMaTepuaIbHBIX PECYPCOB;
M16 - ocymiecTBIATh LieJI€HANPaBICHHBIN OKUCK NEPEHOCca CPEJCTB U CIIOCOOOB IEHCTBUS B
poheCcCHOHANBHYIO CPEY;

M17 - yMeTb TIEPEHOCUTh 3HAHWUS B T[O3HABATEIbHYIO U MPAKTUYECKYIO
obnactu
KHU3HEJESITENbHOCTH;

MI18 - yMeTh HHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEAMETHBIX 00JIaCTEH;

M19 - BeIABUTATh HOBBIE WU, IIpEIaraTh OpUTHHAIbHBIE TIOIXObI U

peuienus; M20 - ctaBUTh POOJIEMBI U 33/1a4H, TOMTYCKAIOILIUE

aJIbTepHATUBHbBIC PELICHUS;

Pabora ¢ undopmanmeii:

M21 - BnageTh HaBbIKAMHU MOJTy4EHUS HHPOPMALIUN U3 HICTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENILHO OCYIIECTBIIATH MOUCK, aHAIN3, CUCTEMATU3aLIUI0 U HHTEPIIPETALIUIO
nH(OPMAaLIUY PA3IUYHBIX BUIOB U GOPM IPEICTABICHUS;

M22 - co3maBaTh TEKCTHI B Pa3IMUHBIX (JOpMaTax ¢ y4eTOM Ha3HaYeHHsS HHPOPMAIINH U ee

L[EJIeBOW ayTUTOPUH, BBIOUPAs ONTHUMAIIbHYIO (OPMY MPEACTABICHUS U BU3yalH3aIl[ud

(npe3enTtanus, TabauIa, CXeMa U APYyrue);

M23 - olileHuBaTh 1O0CTOBEPHOCTb, JISTUTUMHOCTH MH(POPMAIIHH, €€ COOTBETCTBHE ITPABOBBIM

u

MOpPaJIbHO-3TUYECKUM HOPMaM;

M24 - ucnionb30BaTh cpeicTBa UHOOPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTUH MPU
peleHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX 3a/1a4 ¢ COOI0ACHUEM
TpeGOBaHUN SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTHEHBI, pecypcocOepexeHns, TPaBOBBIX
U 3TUYECKUX HOPM, HOPM MH(POPMALIMOHHON O€30M1acHOCTH;

M25 - BnasieTb HaBbIKAMHM 3aIlUTHI TMYHON HHPOpPMAIMH, COONII0aTh TpeOOBaHUS
MH(POPMALMOHHOM 0€30MacHOCTH.

KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe
neiicreusa Oomenue:

M26 - ocymiecTBIsATH KOMMYHHUKAIIMH BO BCeX cepax KU3HU;
M27 - pacnio3HaBaTh HeBepOaIbHbIE CPECTBA OOIICHNUS, TOHUMATh 3HAUE€HHE COLMAIBHBIX

3HAKOB, pacCliO3HaBaTh NPCANIOCBIIIKA KOH(I)J'II/IKTHLIX chyauHﬁ U CMATYaTh I(OH(I)J'II/IKTBI;



M28 - BnageTh pa3Iu4HbIMHU cioco0aMu OOIIEHHsI U B3aUMOJEHCTBUS; apryMEHTUPOBAHHO
BECTH JTHAJIOT, YMETh CMATYaTh KOH(JIMKTHBIE CUTYallUH;

M29 - pa3BepHYyTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHMS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

CoBMecTHas 1eATEJILHOCTD:

M30 - noHuMaTh U UCII0JIb30BATh IPEUMYILIECTBA KOMAaHHON U UH/IMBUTyallbHONU paboThI;
M31 - BeIOMpaTh TEMATHKY M METOJIBI COBMECTHBIX JCHCTBUI C y4ETOM OOIIUX HHTEPECOB, H
BO3MOYHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;
M32 - npuHUMAaTh LIEJIM COBMECTHOU JESATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBUSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIAH ACHCTBUMN, PaCIPEAEIIATh POJIM ¢ y4ETOM MHEHUN
Y4aCTHUKOB 00CYKJaTh pe3yJIbTaThl COBMECTHOM PabOTHI;
M33 - omeHHBaTh Ka4yeCTBO CBOETO BKJIaJa M KAXKIOTO yJaCTHMKAa KOMAHIBI B OOIIMI
pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;
M34 - npeasiaratb HOBbIE TPOEKTHI, OLIEHUBATh UJIEH C MTO3ULIMN HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;
M35 - KOOpIMHUPOBATH U BBIMNOJHATH PabOTY B YCIOBHSIX PEATLHOT0, BUPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
M36 - oCyniecTBIATh MO3UTHUBHOE CTPATErMYECKOE IMOBEICHNE B PA3JINYHBIX CUTYALMSIX,
MPOSIBIISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITMATHBHBIM.

PerynsiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE

aeicreus Camoopranusanms:
M37 - caMOCTOATENHHO OCYILECTBIATH IO3HABATENbHYIO I€ATENbHOCTD, BBISIBIATH TPOOIIEMBI,
CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 331Ul B 00pa30BaTECIIbHON JACATEIHHOCTH H
KU3HEHHBIX CUTYaLMSIX;
M38 - caMOCTOSITEIHFHO COCTABIATH TJIaH PelIeHUs TPOOIEMBI C YIETOM UMEIOIITHXCS
pecypcos,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHIA;
M39 - naBaTh OLIEHKY HOBBIM CUTYaIlUsIM;
M40 - pacipsATs paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTECHUI;
M41 - nenatb 0CO3HaHHBIN BBIOOP, ApTYMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTH 32
peuieHue;
M42 - onieHuBaTh MPUOOPETEHHBIN OIIBIT;
M43 - ciocoOcTBOBaTH POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKON 3PYIUIIUHN B Pa3HBIX
o0JacTsx 3HaHUH, MOCTOSIHHO TIOBHIIIATH CBOI 00pa30BaTeIbHBIN U KYIbTYPHBIN YPOBEHB;
CaMOKOHTPOJIb:
M44 - naBath OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJbTATOB LIEIISIM;
M45 - BnageTh HaBbIKAMH [TO3HABATEIBHOMN pedIeKCUU KaK OCO3HAHMS COBEPIIAEMBIX
NENCTBUN
Y MBICJIUTEIIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAaHUI; M46 - HCIIOJIb30BaTh
npueMbl peIeKkcuu AJisl OLIEHKH CUTYallud, BEIOOpa BepHOTO pemieHus; M47 - ymeThb
OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIECHHUS 10 UX CHUKEHHUIO;
IMOUMOHATbHBIA HHTEJVIEKT:

M48 — cpopMHPOBAHHOCTH CAMOCO3HAHMSI, BKIIIOYAIOLIET0 CIIOCOOHOCTh MOHUMATh CBOE
SMOIIMOHAIBHOE COCTOSIHUE, BUJETh HAMIPABJICHUS PA3BUTHUSI COOCTBEHHON AMOIIMOHABHOM
cdepsl, ObITh YBEpEHHBIM B ce0e;

M49 - C(l)OpMI/IpOBaHHOCTB CaMOpPECryjinpoBaHus, BKIIKOYAOIMICTO CAMOKOHTPOJIb, YMCHUC
MNpUHUMATh OTBETCTBECHHOCTD 3a CBOC IMOBCICHUC, CIIOCOOHOCTH aAaalnTUpPOBATHCA K
OMOIHUOHAJIIbHBIM U3MCHCHUSAM U IIPOABJIATH FI/I6KOCTB, OBITh OTKPBITBIM HOBOMY; M50 -
C(bOpMI/IpOBaHHOCTB BHYTpCHHCﬁ MOTHBAIIUU, BKJIIOYAIOIIEH CTPECMIICHHUC K JOCTHIKCHUTIO
eI U yCIIEXy, ONITUMU3M, THUIUATUBHOCTb, YMCHHUC IICﬁCTBOB&TB, HCXO0Os U3 CBOMX



BO3MOJKHOCTEH;
MS51 - chopMHPOBAaHHOCTD AMITATHH, BKIIOYAIOLIEH CTOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE
COCTOSIHUE JIPYTUX, YYUTHIBATh €0 IPU OCYLIECTBICHMH KOMMYHHKAIIUHU, CTIOCOOHOCTH K
COYYBCTBHIO U COIEPEIKUBAHUIO;
M52 - chopMHPOBAHHOCTH COMATBLHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BHICTPAUBATh
OTHOIIEHHUS C APYTUMHU JIIOJIbMH, 3400 TUTHCSI, TPOSIBIIATH HHTEPEC U pa3pemaTh KOHPIUKTHI,
IIpunsiTHe ceds u Apyrux:

M53 - npuauMats celsi, TOHMMAast CBOM HEIOCTATKU M JOCTOUHCTBA; M54 - mpuHUMATh
MOTHBBI U apTyMEHTBI IPYIUX JIOJAEH IIPU aHAIN3E PE3yIbTaTOB AEATEIbHOCTH; M55 -
IIPU3HABATh CBOE MIPaBO U IIPAaBO APYrux Ha omuOKy; MS6 - pa3BuBaTh CHOCOOHOCTH BUAETH
MHp C IO3ULUHU JPYTOro YeJIOBEKA.

HNPEIMETHBIE PE3YJIBTATHI

[IpenmeTHbIe pe3ynbTaThl 0 yueOHOMY npeamety "Maremaruka" (Bkitouas Kypesl "Anredpa u

Hayana maTtemaruueckoro ananuza", "I'eomerpus", "BepostTHocTh u crartuctuka') (6a30BbIN

YPOBEHBb) TpeOOBaHHS K MPEAMETHBIM pE3yJbTaTaM OCBOCHHs 0a30BOr0 Kypca MaTeMaTHKU

JOJIKHBI OTPAXKATh:

II1 - BnageHue MeTOJaMHU JI0Ka3aTeIbCTB, QJITOPUTMAMHU pelIeHUs 3ajady; yMEHHE

(bopMyITHpOBATh OTIPENEICHUS, aKCHOMBI H TEOPEMBI, IPUMEHSATH MX, IIPOBOIUTH JI0OKa3aTeIbHbIE

paccyXJeHHUs B X0JIe peLIeHHs 3a/1a4;

[12 - ymeHue onepupoBaTh MOHATHAMHU: CTETICHb YMCIIA, JIOTapH(M YKclia; YMEHHUE BBITIOTHATH

BBIUMCIICHUE 3HAUEHWH W TpeoOpa3oBaHUsl BBIPAKEHUH CO CTENEHSIMH W JIOrapu(pMamH,

npeoOpazoBaHus APOOHO-PAITMOHATBHBIX BRIPAKEHUH;

[13 - ymenuwe omepupoBaTh TOHSTHIMH: PAIMOHAIBHBIE, MPpPAIIOHAIBHBIC, TOKa3aTeNbHEIE,

CTENeHHbIE, JJorapu(PMUUecKue, TPUTOHOMETPUYECKHE YPAaBHEHUS U HEPABEHCTBA, UX CHCTEMBI;

[14 - ymenue omnepupoBaTh NOHATHUAMHU: (PYHKLHSA, HENpepbiBHas (GYHKLHSA, MPOU3BOIHAS,

nepBooOpasHasi, ONpeAesCHHbIH HHTErpall; YMEHHE HAXOJUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX

(GyHKIMM, UCMIONB3YS CIpPaBOYHbIE MaTepuaibl; UCCIEAOBATh B MPOCTEUIINX Clydasx (YHKIHUU

Ha MOHOTOHHOCTb, HAXOAWTh HAWOOJbIINE M HAUMEHBIIME 3HAYCHUS (QYHKUUN; CTPOUTH

rpad¥Ky MHOTOUYIEHOB C HCIIOJIb30BAHMEM ammapaTa MaTeMaTH4YeCKOro aHaiu3a; MPUMEHSTh

MIPOM3BOJIHYIO TP PELICHUH 3a/1a4 Ha JBM)KEHHE; PellaTh MPAKTHUKO-OPUEHTUPOBAHHBIE 33/1a41

Ha HanOoJbIIMEe U HAMMEHBIINE 3HAUCHUs1, HA HaX0XKJICHHUE TyTH, CKOPOCTH U YCKOPEHHUS;

I15 - ymenue onepupoBaTh MOHITUSIMU: pallOHANbHAS (PYHKIIUS, TOKa3aTeNbHAs (PyHKIHS,

creneHHas QyHKIMs, Jorapudmuueckas QyHKIUsA, TPUTOHOMETpUUYecKne (PyHKIHUHU, 0OpaTHbIE

GyHKIMHM; YMEHHE CTPOUTHh TIpadUKH H3Y4EeHHBIX (YHKIUH, HCIOJBb30BaTh TIpaduku MpU

M3YYEeHUHU IPOLIECCOB M 3aBUCUMOCTEH, MPH PEIICHUU 3aJad U3 JAPYTHX y4eOHBIX NMPEAMETOB U

3a/1a4 U3 peabHOMN )KU3HH; BbIpaKaTh (GOpMylaMu 3aBUCUMOCTH MEXIY BEIUYUHAMU;

16 - ymeHue pemiaTe TEKCTOBBIE 3a7]a4d Pa3HBIX TUIIOB (B TOM YKCJIE HA IPOLEHTHI, I0JIU U
4acTd, Ha JIBWKEHHE, paboTy, CTOMMOCTh TOBApOB M YCIYT, HAJIOTH, 3a4adyd U3 o0nactu
yIpaBJICHUS JUYHBIMH U CeMEWHbIMH (DMHAHCAMH); COCTaBISTh BBIPAXKEHHS, ypaBHEHUS,
HEPAaBEHCTBA M WX CHCTEMBbI IO YCIOBHUIO 3a/lauyM, MCCIENOBaTh MOJYYCHHOE pEIlIeHHE U
OIICHUBATH MPABAOINOI0OHOCTh PE3yIbTaTOB;

I17 - ymeHue onepupoBaTh NOHATHIMU: CpeHee apu(hMeTHUECKoe, MeInaHa,
HauOoJIbIIEe

U HaMMEHbIIIee 3HaYeHUs], pa3Max, AUCIepCHsl, CTaHAapTHOE OTKJIOHEHHE YUCIOBOrO HAbopa;
YMEHHUE H3BIIEKaTh, WHTEPIPETHPOBATH HH(OPMAIMIO, MPEJCTABICHHYIO B TaliuIax, Ha
auarpammax, rpadukax, OTpaKalollyl0 CBOMCTBa peaJbHbIX IPOIECCOB U SBICHUM;
MPEJCTaBIATh HHPOPMALIUIO C IIOMOUIBbIO TAaOIMIl U IMarpamMM; MCCiIe10BaTh CTAaTUCTUYECKUE
JIaHHBIE, B TOM YHUCJIE C IPUMEHEHHEM I'papHUeCKUX METOOB U 3JIEKTPOHHBIX CPE/ICTB;

I18 - ymeHue omepupoBaTh MOHATUSAMH: CIy4ailHBIH OMBIT M Ciy4yaiiHOe coObITHE,
BEPOSATHOCTh CIIy4aHOTO COOBITHS; YMEHHME BBIYMCIATH BEPOATHOCTH C HCIIOJIb30BAaHHEM
rpadMuecKux METOJOB; MPUMEHATh (OPMYJBl CIOKEHHS W YMHOXXEHHUS BEpOSATHOCTEH,
KOMOMHATOPHbIE (PaKThI U POPMYJIBI IPH PEIIEHUH 3a/1a4; OL[EHUBATh BEPOSITHOCTH PEaIbHbBIX
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COOBITHH; 3HAKOMCTBO CO CIIy4ailHBIMH BEJIMYMHAMH;, YMEHHE MPHUBOAUTH INPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOJIHBIX M OOIIECTBEHHBIX SBICHUSX;

19 - ymeHue onepupoBaTh MOHATHUSIMH: TOYKa, NpsiMasi, IJIOCKOCTb, MPOCTPAHCTBO,
JIBYTPaHHBIN Yroj, CKpelUBaOLMeCs IPsIMble, NApaUIEIbHOCTh U MEPIEHAUKYIIIPHOCTD IPSIMBIX

U IUIOCKOCTEH, Yroj MEXIy MPSIMBIMM, YrOJl MEXIy NPSAMON U IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMH, PAacCTOSSHUE OT TOYKM JO IUIOCKOCTH, pPAacCTOSHUE MEXKAY NpPSIMBIMH,
paccTosiHUEe MEXAY IUIOCKOCTSIMU; YMEHUE HCIOJIb30BaTh IPH PELIEHUM 3ajad HU3Y4YECHHbIE
(baKkThl U TEOpEMBbl IUIAHUMETPUH; YMEHHE OLIEHHBATh Pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MUpa;

I110 - ymeHue onepupoBaTh HOHATUSMU: MHOTOTPAHHUK, CEUEHUE MHOTOIPaHHUKa, KYO,
napaiesienunes, Ipu3Ma, nupaMmuaa, Gurypa u MOBEPXHOCTh BpAIECHUS, MUIUHID, KOHYC,
map, cdepa, cedeHUs (PUTypbl BpAIICHHS, TIJIOCKOCTh, Kacawomiascs c@epbl, HUIUHIpA,
KOHyca, IJIOIIA/lb OBEPXHOCTH MUPaMU/bI, IPU3MBI, KOHYcCa, LUUINHAPA, IUIoUaab cgepsl,
o0beM Kyba, MpSMOYTOJBHOTO Mapajljiesienuiea, TUpaMu/ibl, TPU3Mbl, IUIUHAPA, KOHYCa,
1iapa; yMeHue n300paxaTb MHOTOTPAHHUKH U MTOBEPXHOCTHU BPAILEHUS, UX CEUEHUS OT PYKH,
C TIOMOIIbI0 YEPTEKHBIX MHCTPYMEHTOB M D3JEKTPOHHBIX CpPEACTB; YMEHHE DPACIIO3HABaTh
CUMMETPUIO B IPOCTPAHCTBE; YMEHHUE paclio3HaBaTh MPaBUIbHbIE MHOIOTPAHHUKH;

[111 - ymeHue omepupoBaTh NOHATHUAMHU: JIBWKEHHE B IPOCTPAHCTBE, IOJ0OHbBIE
¢burypsl B MpOCTPAHCTBE; MCIOJH30BaTh OTHOIIECHHE IJIOLIAJeH MOBEpPXHOCTEH M 00BEMOB
MOA0OHBIX (PUTYp MpHU pEeLIeHUH 33/1a4;

I112 - ymeHue BBIYUCISATh T€OMETPHUYECKUE BETUIUHBI (JUTHHA, YToJI, IJIOMAab, 00BEM,
IJIOLIAa/1b TOBEPXHOCTH ), UCTIONIBb3YS U3Y4YE€HHBIE (POPMYIIBI U METO/IBI;

[113 - ymeHue omnepupoBaTh IOHATUSMH: NPSIMOYIOJIbHAsI CUCTEMA KOOPAMHAT,
KOOpJIUHATBl TOYKH, BEKTOP, KOOPIAUHATHI BEKTOPA, CKAISIPHOE IPOU3BEIEHUE, YTOJI MEXIY
BEKTOpaMM, CyMMa BEKTOpPOB, IIPOM3BEIEHUE BEKTOPA HA 4YMCJIO; HAXOAWUTH C IOMOILIBIO
U3yUYEHHBIX (POPMYJI KOOPIUHATHI CEPEIUHBI OTPE3KA, PACCTOSIHAE MEXKIY IBYMsI TOUKAMU;

[114 - ymeHme BBIOMpPATh MOIXOIANIANA HM3YyYECHHBIH METOJA I PpEIICHUs 3aJadu,
pacrno3HaBaThb MareMmarhyeckue (akThl M MaTeMaTHYeCKHe MOJENu B MPHUPOAHBIX U
OOLIECTBEHHBIX SBJICHUSX, B HCKYCCTBE, YMEHHE IPHUBOJUTH MPUMEPHl MaTeMaTHYECKUX
OTKPBITUIA POCCUMCKON U MUPOBOM MAaTEMaTUYECKON HAYKH.

[To yuebHOMY mpeamery "Matematuka" (BiIrodas pasjaensl "Anrebpa u Havaia
Maremarndeckoro ananmuza", "I'eomerpus”, "BepostHocTh u craTtuctuka') (yriyOneHHBIH
YpOBeHb) TpeOOBaHMS K TMPEIMETHBIM pe3yJbTaTaM OCBOCHHUS YIIIYOJIEHHOTO Kypca
MaTeMaTUKU JIOJDKHBI BKJIIOYATh TPeOOBaHMsI K pe3ylbTaTaM OCBOEHHS 0a30BOro Kypca U
JOTIOTHUTEIBHO OTPAXKATh:

Ilyl - ymenue omepupoBaTh NOHATUAMHU: OIPEIEIICEHNE, aKCHOMa, TeOpeMa, CIEeICTBUE,
CBOWMCTBO,  TMpH3HAK, JOKA3aTENIbCTBO,  PABHOCWIbHbIE  (OPMYIUPOBKH;  YMEHHE
dbopmynupoBarh OOpaTHOE W MPOTHUBOMNOJOXKHOE YTBEPXKICHHE, MPUBOIUTH HPUMEPHl H
KOHTPIPUMEDPBI,

UCI0JIb30BAaTh METOJI MaTEMAaTHUECKON MHAYKIIUHU; MPOBOAUTH JOKA3aTENbHbBIE PACCYKICHUS
MIPH pEeIIeHUH 3a]a4, OLICHUBATh JIOTUYECKYIO IPABMIIBHOCTh PACCYXKICHUM;

I1y2 - ymeHue onepupoBaTh HOHATHSAMH: MHOXECTBO, MOJMHOXECTBO, ONEpaluu HaJ
MHO>KECTBAMHU; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar [Uisl ONHCAHUs
peanbHBIX MPOLIECCOB M SIBJIEHUIN U NpU pelleHuu 3a/ad, B TOM YHCIIE M3 APYIHX y4eOHBIX
IIPEIMETOB;

I1y3 - ymeHue onepupoBaTh MOHATHAMHU: Ipad, CBA3HBIN rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJ[aBaTh M OMUCHIBATh Tpadbl Pa3IMYHBIMHU CIIOCOOAMHU; MCIOJIB30BATh
rpadsl IpU peLIeHnH 33/1a4;

I1y4 - ymeHnue cBOOOJHO ONEPUPOBATH MOHATUSAMH: COUETAHUE, MEPECTAHOBKA, YUCIIO
COYETaHUH, YHCIO NepecTaHOBOK; OMHOM HpIOTOHA; yMeHuEe NPUMEHATh KOMOMHATOpPHBIE
(baxTBl U pacCyXJICHUS Ul PEeLICHU 3a/1ay;

Hy5 - YMCHHUC ONCPpHUPOBATH IMOHATHUAMU: HATYPAJIbHOC YUCIIO0, LCJIOC YHUCJIO, OCTATOK I10
MOIYJII0, pallMOHAJIBHOC YUCJI0, UPPAINMOHAJIBHOC YHUCII0, MHOXKCCTBA HATYPAJIBbHBIX, LCJbIX,
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palMOHAIBHBIX, JCHCTBUTEIBHBIX YHCEI; YMEHHE MCIOJb30BaTh IPU3HAKU [JIEIUMOCTH,
HAaMMEHbIIMKA OOIIMK NeNuTeNb W HauMeHblee olliee KpaTHoe, anroputM EBkimmaa npu
peLIeHnN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBbIMU IMO3UIIMOHHBIMUA CUCTEMAMU CUUCIICHUS;

[Iy6 - ymeHue cBOOOIHO ONEPUPOBATh MOHSATHAMHU: CTENEHb C LIEJIBIM IOKa3aTeleM,
KOpEHb HaTypaJbHOM CTENEHU, CTEIEHb C PAalMOHAJIBHBIM II0KAa3aTeleM, CTEIEHb C
JeWCTBUTENBFHBIM (BELICCTBEHHBIM) TMOKa3arejeM, Jiorapudm dUHcla, CHHYC, KOCHHYC U
TAHI€HC ITPOU3BOJIBHOTO YHCIIA;

[1y7 - ymeHue onepupoBaTh HOHATHUSIMH: TOXKAECTBO, TOXKJIECTBEHHOE TPe0Opa3oBaHHeE,
YpPaBHEHHUE, HEPABEHCTBO, CUCTEMA YPAaBHEHUN M HEPABEHCTB, PABHOCUJIBHOCTH YPAaBHEHUH,
HCPAaBCHCTB MW CHUCTCM, pPALUOHAJIBHBIC, HWPPALMOHAJIBHBIC, II0KAa3aTCJIbHBLIC, CTCIICHHBLIC,
JIOFapI/I(l)MI/ILIGCKI/IC, TPUTOHOMCTPUUCCKHUEC YPAaBHCHHA, HCPABCHCTBA UM CHUCTCMbI;, YMCHUC
peuiatb ypaBHCHHUA, HCPABCHCTBA M CHUCTEMBI C IMOMOINBIO PAa3JIMYHBIX IMPUEMOB, pPCIIaTb
YpaBHCHUA, HCPABCHCTBA U CUCTEMBI C MMApaMETPOM; IIPUMCHATHL YPAaBHCHUA, HCPABCHCTBA, UX
CUCTCMbI JIA PCIICHUA MAaTCMAaTHYCCKUX 3alad W 3aaa4 M3 Pa3JIMYHBIX oOJacren HAayYKHN U
peabHOM )KU3HU;

[Iy8 - ymeHue cBOOOAHO omepupoBaTh MOHATUAMM: Tpaduk (YHKIUH, OOpaTHas
(GyHKIMS, KOMIO3ULKA (YHKUMH, TUHEWHas (YHKUMS, KBaJpaTHuHas (YHKLHS, CTEIEHHAs
GyHKIMS ¢ [enblM  [OKas3aTejaeM, TpUTOHOMeTpuueckue  (QyHKIUH, OOpaTHbIe
TPUTOHOMETpPUYECKHE (QYHKLHHU, IMOKazareiabHas M Jorapupmuueckas (yHKIMH; yMEHUE
CTpOUTH rpa@uKu GYHKIHH, BHIIOIHATH IpeoOpa3zoBaHus rpaduKoB GYHKIINT;

YMEHHE HCIONb30BaTh rpa@uku (YHKUMN Ui W3YYEHHUs MPOLIECCOB M 3aBUCHUMOCTEN
MpU pElIeHUH 3aJlad U3 JPYIHMX Y4eOHBIX NMPEAMETOB W U3 PEabHOM >KM3HH; BBIPAXATb
(dbopMynaMu 3aBUCUMOCTH MEXy BEIHUNHAMU;

YMEHHE CBOOOJHO OINEpUPOBATH MOHATUSAMU: YETHOCTb (YHKIMH, NEPUOJUYHOCTH
(GYHKIIMM, OTPAaHWYEHHOCTh (DYHKIIMM, MOHOTOHHOCTh (YHKIIUH, SKCTpeMyM (YHKIIHH,
HauOoJblllee M HauMEHbIlee 3HadeHHs (YHKIMU HAa TPOMEKYTKE, YMEHHE NPOBOAUTH
uccaenaoBanue QyHKIUU;

YMEHHE UCIONTb30BaTh CBOWCTBA M TpaduKu (DYHKIIUH [T PEIICHUsT ypaBHEHHH,

HEpPaBEHCTB
U 3a/1ad4 c mapamMeTrpamu; n300pakaTb Ha KOOPAUHATHOM MJIOCKOCTH MHOXKECTBA pEIICHUN
YpaBHEHUI, HEPABEHCTB U UX CUCTEM;

I[Iy9 - ymenue CcBOOOJHO OMEpUPOBATH MOHATHUSIMHU:  IIOCIIEIOBATEIHHOCTD,
apudmernyeckas MpPOTpeccHsi, TeoMeTpUuecKas Mporpeccusi, OECKOHEYHO yObIBaroIas
reoMeTpuueckas IpOrpeccus; yYMEHHUE 3a/laBaTh IIOCIEIOBATEIbHOCTH, B TOM 4YHUCIE C
MIOMOIIBIO PEKYPPEHTHBIX GOPMYIL;

[Iyl0 - ymenuwe omepupoBaTh MOHSATUSMHU: HEMPEPHIBHOCTH (YHKIWU, ACHUMIITOTHI
rpaduka ¢pyHKIMU, IepBas U BTOpasi MPOU3BOAHAS (PYHKIIUU, TEOMETPUUYECKUN 1 PU3NIECKUIT
CMBICTT TPOM3BOJAHONM, TMepBooOpa3Has, OINPEACICHHBI MHTErpaj; YMEHHE HaXOAWUTh
acUMNTOTHI Tpaduka (QYHKIMU; YMEHUE BBIYHUCIATH MPOU3BOTHBIE CYMMBI, MPOU3BEICHUS,
YaCTHOTO U KOMIO3HULIUU (DYHKINI, HAXOIUTh YpaBHEHHE KacaTeIbHOU K rpaduKy GyHKIUY;

YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO U HCCIeAOBaHUsS (YHKUUN, UIS HAXOXKICHUS
HAWIYYIlIero peHIeHUs B TPUKIATHBIX, B TOM UYHCJIE COLMUATbHO-DKOHOMHYECKUX U
buznuecKkux 3amavax, JUid OMpeAeNieHUS CKOPOCTH M YCKOPEHHs; HAaXOAWTh IUIOMIAAU H
o0beMbl (UTYp € TIOMONIBIO MHTErpaja; MPUBOAUTH TPUMEPHl MaTEeMAaTHYECKOTO
MOJENUPOBAHUS C TOMOIIBIO MU dHepeHIIMATBHBIX YpaBHEHUIA;

IIyll - ymeHume omnepupoBaTb MOHATUSAMHU: KOMIUIEKCHOE YHCIO, COMNPSKEHHbBIE
KOMIUIEKCHBIE YHWCJIa, MOJAYJAb M apryMEeHT KOMIUIEKCHOTO ducia, QopMa 3amucu
KOMIUIEKCHBIX 4Hcen (reoMeTpuyeckas, TPUTOHOMETpHUEcKass W ainredpandeckas); yMeTh
MIPOU3BOIUTH apu(METHUYECKHE EHCTBUS ¢ KOMIUIEKCHBIMU YHCIAMH; MPUBOJIUTH MPUMEPHI
HCII0JIb30BAHUSI KOMIUIEKCHBIX UM CE,

IIyl2 - ymeHue CcBOOOJHO OMNEPUPOBATH MOHATHSAMU: CpelHee apupMETHUYECKOE,
MenuaHa, HauOoJiplllee W HaWMeEHbIee 3HA4YeHUs, pa3Max, AUCIepCusi, CTaHIapTHOE
OTKJIOHEHUE JJIsl ONMCAaHUS YHUCIOBBIX [JAaHHBIX; YMEHHE HCCIEJOBaTh CTATHCTUYECKHE

12



JaHHBIE, B TOM YHCJIE C NPHUMEHEHHEM TIpaUueCKuX METOJOB U DIEKTPOHHBIX CPEICTB;
rpadMUecKy MCCIe0BaTh COBMECTHBIC HAOMIONEHHS C TIOMOLIBIO AUArpaMM PACCEHBAHUS U
JIMHEWHOU PETrpeccuu;

[Iyl3 - ymeHHe HaxOIWTh BEPOATHOCTH COOBITHH C HWCIOJB30BaHUEM TIpahUIeCKUX
METOJIOB; IPUMEHATD JUIS PelICHUs 3a1a4 GOPMYIIbI CI0KEHUSI U YMHOKECHHUSI BEPOSITHOCTEH,
bopmyiy mosiHOM BeposiTHOCTH, (hopmyny bepHymim, komOuHaTOpHBIE (aKTHl U (POPMYIIHI;
OLICHUBATh BEPOSITHOCTU PEAIbHBIX COOBITHI; YMEHHUE ONEPUPOBATh MOHATUAMU: CIydaiHas
BEJIMYMHA, PpACIpPENEICHUEe BEPOSITHOCTEM, MaTeMaTUYeCKOe OXKHMJAHUEe, AUCIIepCHsl U
CTaHJAPTHOE OTKJIOHEHHE CIy4allHOW BEIMYUHBI, (YHKIMH PACTIPEACICHUS W IUIOTHOCTU
PaBHOMEPHOTO, IIOKA3aTElIbHOTO U HOPMAJIBHOIO pPACIpEleNIeHUll; YMEHUE MCIIOJIb30BaTh
CBOMCTBA M3YYEHHBIX paclpeleleHUN sl pelIeHus 3a/1a4; 3HAKOMCTBO C MOHATHSIMU: 3aKOH
OOJBIIMX YHUCEN, METOAbl BBHIOOPOUHBIX HCCIEOBAaHUM; yMEHHE NPUBOJUTH MPUMEPHI
MPOSIBJIEHUS 3aKOHA OOJIBIINX YUCEI B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUIX;

[Iyl4 - ymenue cBOOOJHO ONEpUPOBaTH MOHATUSIMH: TOUKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKMH YroJ, JIBYTPAaHHBIA YroJl, TPEXI'PAHHBIA YroJl,
NepeCceKaroInecs], MNapauleIbHble W CKPELUBAIOIIMECS MpsIMble, MNapajlIeIbHOCTh H
MEPIEeHIUKYIIPHOCTD NPSIMBIX U MJIOCKOCTEN, YroJl MEXKIY MPSIMBIMU, YTOJI MEKIY NPSAMOM 1
IUIOCKOCTBIO, YroJ MEXAy IJIOCKOCTSIMM; YMEHHE MCIIOJIb30BaTh IPH PEIIEHUM 3ajad
M3Yy4YeHHbIE (AKThl U TEOPEMbl IUIAHUMETPUHU; YMEHHE OIIEHMBAaTh pa3Mepbl OOBEKTOB B
OKpY)KaIOIlleM MHpE; YMEHHE ONepUpoBaTh MOHATUSIMH: MHOTOTPAHHHUK, CEUYCHHE
MHOTOTpaHHUKA, MPaBWJIbHBI MHOTOTPAaHHUK, NpU3Ma, MUpamMuaa, (Gurypa u MOBEPXHOCTh
BpallleHMsl, LUWIMHIpP, KOHyc, mmap, cdepa, pa3BepTKa IMOBEPXHOCTH, CEUYEHHUs KOHyca U
LWINHApA, MapajulebHble OCH WM OCHOBaHMIO, CEUCHME Iapa, IUIOCKOCTh, KacaroIlasics
cepsl, LMIMHIpA, KOHYyCa; YMEHHE CTPOUTh CEUEHHE MHOTOTpaHHUKA, H300pakaTh
MHOTOI'PaHHUKH, (PUTYypbl ¥ IOBEPXHOCTH BPAILEHUS, UX CEYEHHUS, B TOM UYHUCIIE C TIOMOIIBIO
JJIEKTPOHHBIX ~ CPEACTB; yYMEHUE NPUMEHATh CBOWCTBA TE€OMETPUUYECKMX  (QUryp,
CaMOCTOATEJIBHO (OPMYJIMPOBATH ONPEAEICHHUS U3Y4aeMbIX (DUTYp, BBIIBUTaTh TUIOTE3BI O
CBOMCTBAaX M IpPU3HAKaX I'E€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WJIM OINPOBEPraTh HX;
YMEHUE MpPOBOAUTH Kiaccu(uKauuio (Uryp MO pasiIdyHbIM IPU3HAKAM, BBIIOJIHATH
HE00XO0AUMBbIE JONOJHUTENIbHBIE TOCTPOCHHUS;

I1yl5 - ymenue cBOGOHO ONEPUPOBATH NOHATHAMMU: MJIOMIALL GUTYPBI, 00BEM (QUIYPHI,
BEJIMYMHA YIJIA, PACCTOSHME OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXKIY HPSIMbBIMH,
paccTosiHMEe MEXIy IJIOCKOCTSAMM, IUIomaas cdepsl, IIIOLIaJb MOBEPXHOCTH HMUPAMUJBbI,
IPU3MBI, KOHYyCa, LWINHApPA, 00beM Ky0a, MpsSMOYroJIbHOIO Hapajjienenunena, MupaMubl,
IPU3MBI, LWIMHIpPA, KOHyCa, LIapa; YMEHHE HAXOJUTh OTHOIIEHHE OO0BEMOB MOJO0OHBIX
duryp;

IIyl6 - ymeHue cBOOOAHO ONEPUPOBATh MOHATUAMU: [BWXKEHHUE, MapajuleIbHbIN
[EPEeHOC, CUMMETPHUS Ha IUIOCKOCTU M B IIPOCTPAHCTBE, MOBOPOT, MpeodpazoBaHue NOJ00Ms,
nolo0HbIe (PUTyphl; YMEHHME paclio3HaBaTh PaBHbIE U MOJ0OHBIE (PUIYpBI, B TOM YHCIE B
IPUPOJIE, UCKYCCTBE, ApPXUTEKType; YMEHHME HCIOJb30BATh I'€OMETPHUECKHE OTHOIIEHHUS,
HaXOJIUTh T€OMETPUUYECKHE BEIMUMHBI (JUIMHA, YO, IUI0Iab, 00beM) IPU PEeLIeHUH 3a7a4y
U3 Jpyrux y4eOHbIX MPEIMETOB U U3 peallbHOM KHU3HH;

ITyl7 - ymeHue cBOOOJHO OMEPUPOBATh MOHATUSAMU: NMPSIMOYTOJIbHAsA CHCTEMAa KOOPAMHAT,
BEKTOpP, KOOPJIMHATHI TOYKU, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB, ITPOU3BEIICHUE BEKTOPA Ha
YHCII0, PA3JIOKEHUE BEKTOpa MO 0asucy, CKAIIPHOE MPOU3BEIICHUE, BEKTOPHOE MPOU3BEICHUE,
Yroll MeXIy BEKTOPaMH; YMEHHE MCIIOJIb30BaTh BEKTOPHBIH M KOOPJMHATHBIA METON Juis
pEIICHNs] TEOMETPUYECKHX 33/1a4 ¥ 33J1a4 APYTHX YUeOHBIX MPEAMETOB; ONIEPUPOBATH OHITHSIMHU:
Martpuna 2 X 2 1 3 X 3, OnpeAeNuTeNb MaTPULBI, TEOMETPUYECKUIT CMBICI OIPEISITHTEN;

Hy18 - YMCHHUEC MOACIUPOBATH PCAJIbHBIC CUTYAllMHM HaA SA3bIKC MATCMATHKU, COCTABJISATbH
BBIpAXKCHUA, YpPAaBHCHUA, HCPABCHCTBA M HX CHCTEMbl 110 YCIOBHUIO 3aJadyu, HCCICAOBATDH
MNOCTPOCHHBIC MOACIIN C HUCIIOJIB30OBAHHMEM alllapara anre6p51, HHTCPIPETHUPOBATH HOJ'Iy‘ICHHBIﬁ
PE3YyIbTAT, CTPOUTH MATEMATHYCCKUE MOACIIN C ITIOMOIIBIO TCOMETPUICCKUX MOHATUU U BCJIMYHH,
peiiatb CBA3aHHBIC C HUMH HPAKTHYCCKUC 3aJa4du; COCTABJIATH BCPOATHOCTHYIO MOJCIL U
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WHTEPIPETUPOBATh IOJYYEHHBI pe3yNbTaT; peliaTh MPUKIAAHbIE 33Jayd  CpPEeICTBAMHU
MaTeMaTHYeCKOro aHajIu3a, B TOM YHCJIE COLUATbHO-3KOHOMHUYECKOr0 U (PU3MUECKOro XapakTepa;
[Iyl9 - ymenue BbIOMpaTh MOAXOJIIMNA METOH JJs PEUICHHUS 3a/auyd; MOHUMaHHE
3HaYMMOCTH MAaTEMAaTUKU B U3yYCHHUU NMPUPOIHBIX M OOIIECTBEHHBIX MPOIIECCOB U SBICHUM;
YMEHHUE PACIO3HABATh IPOSIBJICHUE 3aKOHOB MATEMAaTHKU B HCKYCCTBE, YMEHUE NPUBOIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUMCKON U MUPOBOM MAaTEMaTU4YECKON HAYKH.

1.4. KotnuecTBO 4acoB Ha 0CBOEHHME IPOrPaMMbl y4eOHOMH TUCHUTIIIHHBI

O0BeM 00pa3zoBaTEIIBHOM MPOTrpamMMbl YI4eOHOW JUCIUTLINHBI 234 4acoB, B TOM YHUCIIE:
- paboTta 00yJarommXxcsi BO B3aUMOJICHCTBHH C TIpernoaaBareieM 216 yacos.
- KOHCyNbTanuu 4 yaca

2.COJAEP)KAHUE VYYEFHOM JUCHOUNJIMHBI W TEMATHYECKOE
ILTAHUPOBAHHUEC YKA3ZAHUEM YACOB, OTBOAMMbBIX HA OCBOEHHE
KAXKIOU TEMbI

2.1. O0beM yueOHO AMCHUNJIMHBI M BUABI Y4e0HOI padoThI

Buja yueOHo# padoThl O0bem yacos
Y4yeOHas Harpy3ka odyqaommxcs (CyMMapHoO) 234
Pabora o0yyaromuxcsi BO B3aMMOAEHCTBHY C MpenoaBaTeieM 216
B TOM 4HUCJIC:
JIEKINH, YPOKHU 122
MIPAKTUYECKHUE 3aHATHS 94
KOHCYJIbTAITU! 4
IIpomexxyTouHasi aTTecTanus B GopMe aTTeCTalliu ¢ OIICHKOH B 1
ceMecTpe, 3K3aMeHa BO 2 CEMECTpe
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2.2. TemaTu4yeckuii IVIaH U coep:kaHue y4eOHOro npeamera «MatemaTuka»

HaumenoBanue Conep:xanue y4eOHOr0 MaTepuaJa, JJadopaTopHble M NPpaKTHYecKHe padoThl, O6bem Yposens
pa3aesioB 1 TeM CaMOCTOATECJIbHANA paﬁﬂTa 06y‘1310HII/IXCSI qyacoB OCBOCHHUSA
Ha6op 17/
HaOop 18, 19
1 2 3 4
1 cemecTp 114
BBeI[e]—[I/[e MaremaTnka B HayKe, TE€XHUKE, IKOHOMHKE, l/IH(l)OpMa]Il/IOHHLIX TEXHOJOTUAX M HpaKTH‘leCKOﬁ 2
NeATCJIbHOCTH. ]_[e.nn " 3a1a4Y4 U3YUYCHHUA MATEMATHKH B Y4YPCKIACHHUAX CPEeIHETro HpO(l)eCCI/IOHaJIBHOFO
o0pa3oBaHusi
Pasznen 1. ®yHKIMH, MX CBOICTBA U rpadukn 12
Tema 1.1. Coaep:kanue yueOHOro MaTepuaJa: 2 1-2
PDyHKuun 1. ®yukuuu. 3aBUcUMbIE U He3aBUCHMBbIE iepeMeHHble. CriocoObI 3a1aHus QYHKIIMH.
2. O0nacTp onpeneNeHuss © MHOYKECTBO 3HAUYCHUA, TpPaPHK (YHKITHH.
3. O6parnas ¢yHkims. ['padukn 0OpaTHEIX QYHKITHIA.
IIpakTHYecKkue 3aHATHSA: 2
Haxosxnenne oGnactu onpeiesieHuss © MHOXKECTBA 3HAYCHHH.
Tema 1.2. Coaep:xkaHue yueOHOro MaTepuaJa: 4 1-2
CeoiicTea pynxumii | 1. CpoiicTBa (YHKITUW: MOHOTOHHOCTbB, YETHOCTh, HEYETHOCTh, OTPAaHUUYECHHOCTD,
MIEPUOJNYHOCTb.
2. [IpoMexyTku Bo3pacTaHus U yObIBaHUS, HAMOOJIbIIIEe U HAUMEHbIIIEe 3HAYCHHUSI, TOUKH
JKCTpEMyMa.
3. IIpeoOpazoBanus rpadukoB GYyHKIUU.
IIpakTHYeckne 3aHATHSA: 4
UccnenoBanue GyHKIUH.
KountpoJsb 3Hannii Ne 1 no teme «CBoiictBa QyHKUMiD»
Pa3znea 2. Tpuronomerpus 38
Tema 2.1. Coaepikanue yueOHOro MaTepuaJa: 4 1-2
OcnoBuble noHsATHS | 1. YrcnoBast OKPYKHOCTh Ha KOOPJAWHATHOM IIOCKOCTH. PajnanHas Mepa yria.
TPUTOHOMETPHH 2. CuHyc, KOCUHYC, TAHT€HC M KOTaHreHc. ['eoMeTpuueckuii CMbICT CHHYCa, KOCHHYCa
TAQHI'€HCA U KOTaHI'EHCa.
3. TpuroHomeTrpuueckue GyHKIUH.
IpakTuyecKne 3aHATHS: 4

Pemenne 3amaq Ha TCMY: ((TpI/IFOHOMCTpI/I‘-ICCKI/IC (I)YHKI_II/II/I YUCJIIOBOT'O U YIJIOBOT'O




apryMEHTOB»

Tema 2.2.
IIpeoGpa3zoBanust
TPUTOHOMETPUYECKUX
BbIPasKeHU

Coaepikanue yueOHOro MaTepuaJa:

1. OcHOBHO€ TPUTOHOMETPUUYECKOE TOXKIECTBO.

2. ®opMyIibl IPUBEICHUS.

3. CuHyc, KOCHHYC M TAHT€HC CYMMBI M Pa3HOCTH JBYX YrioB. CHHYC M KOCHHYC JIBOWHOTO U
MOJIOBUHHOTO yIJIA.

4. TIpeoOpa3oBaHusi CyMMBbl TPUTOHOMETPUUECKUX (PYHKIUI B IPOU3BEACHUE U
MIPOU3BEACHUS B CYMMY.

5. [Ipeo6pa3oBaHust CyMMbl TPUTOHOMETPUYECKUX (QYHKIUI B IPOU3BEICHUE U
MIPOU3BEACHUS B CYMMY.

6. @opMyJsIbl MOHM)KEHUS CTEIICHMU.

2-3

IIpakTHYecKue 3aHATHSA:
Pemenne 3a1a4 Ha MCIIOJIb30BaHUEC!

e 1peoOpa3oBaHHE CYMM TPUTOHOMETPUUECKUX (PYHKIMHA B MPOU3BEACHUE;

e 1peoOpa3oBaHUE IPOU3BEICHUI TPUTOHOMETPUUECKUX BBIPAXKEHUI B CyMMY;

e 1peoOpa3oBaHUE TPUTOHOMETPUUYECKUX BBIPAXKEHUH 1O (hOpMyIJIaM CIOXKEHUSI.
KonTposnb 3Hanuii Ne 2 no reme «IIpeoOpazoBanusi TPMrOHOMETPUYECKUX BbIPAKEHHII»

Tema 2.3.
Peienue
TPUTOHOMETPHYECKUX
YPABHEHHMH U
HEepPaBeHCTB

Conep:xanue y4yeOHOIro MaTepuaJa:

1. Pemenne npocTelimmx TPUroHOMETPUUECKUX YPABHEHU C MPUMEHEHUEM
TPUTOHOMETPUYECKOTO Kpyra.

2. ApkpyHKIUH.

3. Pemienue ypaBHeHUs1 COSX=a.

4. Perrenue ypaBHEHHS SiNX=a.

5. Pemienue ypaBHeHus tgx=a.

6. Pemienne ypaBHeHus Ctgx=a.

7. MeToipl pelieHus: TPUrOHOMETPUYECKUX YPABHEHUU.

8. PelieHre TpUrOHOMETPUYECKUX HEPABEHCTB.

2-3

IlpakTH4eckue 3aHATHSA:

Pemenue npocTrednx TpUrOHOMETPUIECKUX YPABHEHHUIA.
YpaBHEHUS, CBOAUMBIE K KBAIPATHBIM.

OnHOpoaHBIE TPUTOHOMETPUUECKUE YPAaBHEHUS.

Mertoa pa3iioKeHUs: Ha MHOKUATEIIN.

Pemenue ypaBHeHHI METOIOM 3aMEHBI IEPEMEHHOTO.
Merto1 BBEIEHHS BCIIOMOTaTEIbHOIO YIJIA.
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CucreMbl TPUrOHOMETPUUECKUX YpaBHEHUI.
TpuUroHomMeTpru4eCcKe HEPABEHCTBA.

KonTposapr 3nanuii Ne 3 mo Teme «PemieHue TPUTrOHOMETPHUYECKHX YPABHEHMI U

HEepaBeHCTB»
Pa3nen 3. JlelictBuTebHbIe Yncaa. CTeneHb ¢ AeHCTBUTEIbHBIM MOKa3aTeJ1eM 24
Tema 3.1. Conep:kanue y4e0HOr0 MaTepuaJa: 2 1-2
Pa3Burne nousitusi 0 | 1. JleficTBUTENBHBIC YHCIA. PallHOHATIBHBIC U HPPAIIHOHATBHBIC YHCIIA.
aucie 2. [TpubnmxeHHbIC BEIYUCIICHHS. JlecITHUHBIE PHOIIKEHHS IEHCTBUTENEHBIX YHCEIL.
3. lenmumocTp nenbix uncen. [lpu3Haku 1enmMocT.
IIpakTnuyeckune 3aHATHSA: 2
BrinosHenue npubinKeHHbIX BBIYUCICHUH.
Borunciienue norpentHocTeil BEIUMCICHUN ¢ TPUOINKEHHBIMU JaHHBIMU
Tema 3.2 Copep:xaHue y4edOHOT0o MaTepuaJa: 2 1-2
Apudpmerndecknii | 1, [TonsTre KOPHA HATYPAIBHON CTENEHHU U3 IEHCTBUTEILHOTO YHCIIA.
KOpPeHb HATYPATLHON | 2 HaxoeHue 3HAYEHU BBIPAKEHUH, COJICPKAIMX 3HAK pajiMKaa.
CTEneHn 3. CBoiicTBa KOPHS HATYpalIbHOM CTENEHH U3 JEHCTBUTEILHOIO YKCIIA.
4. TIpuMeHeHue CBOMCTB KOPHEH Mpu MpeoOpa30BaHUU BBIPAKEHUI.
IIpakTHYecKkue 3aHATHSA: 2
[IpeoOpazoBaHue BhIpKEHUHN, COIEPKAIINX 3HAK paIuKaa.
[IpuMeHeHre CBOMCTB KOPHEH B MPEOOPa30BaHUN BHIPAKCHHIA.
Tema 3.3. Coaep:xaHue yueOHOro MaTepuaJa: 4 1-2
Crenens ¢ 1. CreneHs ¢ JENCTBUTEILHBIM ITIOKA3aTEIEM.
e CTBUTEILHBIM 2. CBoiicTBa CTENEHY C IEHCTBUTEIbHBIM [IOKA3aTEIEM.
ToKasarTejaem 3. IIpeo6pa3oBaHue BEIPAXKEHHH, CONEPIKALIMX CTEIIEHD.
IIpakTHYeckne 3aHATHSA: 2
HaxoxaeHnue 3HaueHu BIpAXKEHUMN, COJEPIKAIINX CTETICHD C AeWCTBUTEIHHBIM
MOKa3aTeseM.
IIpeobpazoBanue anredpandyeckux BbIpaXKEHUH, CoJIepkKalUX CTENEHb C pallMOHAIbHBIM
MIOKAa3aTEeJIEM.
Tema 3.4. Coaepikanue yueOHOro MaTepuaJa; 4 1-2
Jlorapu¢gmer 1. Tlonstue norapucpma. Jlorapudm. Jlorapudpm uyucna. [lecaTuuHble W HaTypajbHBIC
norapu¢msl. [IpaBuna aeiicTBuii ¢ norapudmamu
2. HaxosxJieHre 3HaueHUI BhIpKEHUH, CoJlepKalluX Jorapugmbl YuCell.
IpakTuyecKne 3aHATHS: 6
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[IpeobpazoBanue orapuMUIECKUX BHIPAKCHUH.

[IpeobpazoBanue sorapu(MUIECKUX BEIPAKEHUN C TPUMEHEHHEM CBOWCTB JIOTapU(pMOB.
[IpeobpazoBanue orapu(PMUIECKUX BEIPAKEHAN € IPUMEHEHHEM (OPMYIIBI ITepexoa K
HOBOMY OCHOBAHHUIO.

KonTpouas 3nanuii Ne 4 no reme «IIpeodpaszoBanue creneHHbIX U Jorapupmuieckux
BbIPaKEHH I

Pa3nen 4. UppaunoHaibHble, NOKa3aTeJbHbIe U JorapupmMuyieckue 38
YPaBHE€HHH U HEPABEHCTBA
Tema 4.1. Copep:xanue y4edOHOTr0 MaTepuaJa: 4 2-3
HppaunonanbHeie | 1. PereHue MpOCTEHIIMX UPPAIIMOHAIBHBIX YPABHEHUH.
YpaBHCHHS H 2. MeTtobl petnieHnst HppaloOHATLHBIX YPAaBHEHHIA: Pa3IoKeHNe Ha MHOKHUTENH, METOT
HEpaBeHCTBA MTOJCTAaHOBKH.

3. Metozp! penieHusi ppalvoOHAIbHBIX HEPABEHCTB.
IpakTHYeCKHE 3aHATHS: 6
Pemenue nppannoHanbHbIX YpaBHEHUM.
Pemenune mppannoHaJIbHBIX HEPABEHCTB.
O06001eHHBIN METOT MHTEPBAJIOB.
KonTposnb 3Hanuii Ne 5 no reme «Pemenne mppaumoHaJIbHbIX YPABHEHUH U
HEPaBEHCTB»

Tema 4.2, Conepxanue y4e0HOI0 MaTepHaIa; 4 2-3

ITokasaTenbHbIe 1. Pemenune nmpocTemx noka3aTeabHbIX YPaBHCHUH.
YpaBHeHUs! 2. Metoppl perieHus oKa3aTeNIbHBIX YPaBHEHUN: pa3lIoKEHUE HA MHOKHUTEIN, METO]T

IIOACTaHOBKH.
3. OJHOpOIHBIE TOKA3aTEIbHbIE YPABHEHUS
IIpakTHYeckue 3aHATHSA: 4
Pemenue nokasarenpHbIX YpaBHEHUH.
Pemenue nokasarenpHbIX CHCTEM

Tema 4.3. Coaepikanue y4eOHOro MaTepuaJa: 4 2-3

Jlorapudmuyeckne | 1. Pemenne MpoCTEHINNX JTOrapru(h)MUUECKUX YPABHEHHIA.
YPaBHEHUS 2. Metoipl perieHust JorapupMHUUECKUX YpaBHEHUI: pa3ioKeHHe Ha MHOKUTENH, METO/]

MIOJCTaHOBKH.
IIpakTnuyeckune 3aHATHA: 6

Pemienue norapuMuveckux ypaBHEHHH.
Perienue iorapu()Mu4ecKux CUCTEM.
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Tema 4.4.
Iloka3zaTeabHbIe U
JorapupmMuyecKue

HEpPaBEeHCTBA

Copep:xaHue yueOHOI0o MaTepHaJa:

1. I'pacdmku mokazarenabHBIX GYHKIUH.

2. 'paduxu norapupmMudecKux GyHKIUH.

3. IlpocTeiimue noka3zareabHbIE HEPABEHCTBA.

4. Ipocteiimme gorapuMUIECKIe HEPABEHCTBA.

5. O000UICHHBI METOA HWHTEPBAJIOB Ui PEIICHUS IMOKA3aTeNbHBIX M JIOrapu(pMHUUECKUX
HEPaBEHCTB.

6. MeTto1 pallnOHAIM3alMH JUTsl pEIISHHs] TOKa3aTeIbHBIX U JIoTapU(MUIECKUX HEPABEHCTB.

2-3

IIpakTHYecKue 3aHATHS:

Pemrenne nokasarenbHbIX HEPABEHCTB.

Pemenue norapugmMuueckux HEpaBEHCTB.

[Ipumenenne 0000IIIEHHOTO METO1a UHTEPBAJIOB.

[IpuMeHeHne MeToa palMOHAIU3AINH.

KounTtpoJsb 3Hannii Ne 6 no reme «Pemenne nokasareJbHbIX M JIOrapu(pMHUYECKHX
YPABHEHHUIl U HEPABEHCTB)

2 cemecTp

124

Pa3zgen 5. Hauaja MmaTeMaTH4eCKOIro aHAJIN3A

44

Tema 5.1.
IMpenen
MOCJ1€e10BATEIHLHOCTH

Conep:xanue y4eOHOIro MaTepuaJa:

1. ITocnenoBatenbHOCTH. CrIOCOOBI 3a7]aHUSI U CBOMCTBA YHCIIOBBIX MOCIIEI0BATEIHLHOCTEH.
2. [lonste o npezaene nocnepoBarenbHOCTH. CyllecTBOBaHUE Mpeieia MOHOTOHHON
OTPaHHYEHHOM MOCIIE0BATEIHLHOCTH.

IIpakTHYecKue 3aHATHS:

HaxoxaeHrne Hen3BeCTHOrO 4JieHa MOClIeJ0BATEIbHOCTH.
CyMMHUpOBaHME MOCIEA0BATEIBHOCTEN.

3aaHue mocae10BaTeIbHOCTH PA3TUYHBIMU CIIOCO0aMH.

Tema 5.2.
poussoanas

Conepxanue yueOHOro MarepuaJa:

1. Onpenenenne mpon3BogHOW. U3NYECKUI CMBICI TPOU3BOJHOM.

2. YpaBHeHHe KacaTeabHOH K rpaduky QyHKiuu. ['eoMeTprudeckuil CMbICI IPOU3BOTHOM.
3. ITpaBuna quddepenuupoBanusi. OCHOBHbIE TaOIMYHBIE POU3BOIHBIE.

1-2

IIpakTHYecKue 3aHATHSA:
Haxosxnenue npou3sBogHoN ¢yHKIMH. HaxoxaeHue nponu3BoAHBIX 3JI€MEHTapHBIX, 00paTHBIX
U CIIOKHBIX (DYHKIIMH.
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Pemienue 3aganuii ¢ MpuMEHEHUEM I'€OMETPUYECKOTO U (PU3MUECKOTO CMBICIIA TPOU3BOIHOM.
KouTtpoJsb 3Hanui Ne 7 o reme «Meroabl nudgepeHunpoBaHuA»

Tema 5.3. Conep:xanue y4eOHOr0 MaTepHaIa:
IIpnmenenne 1. B3anmocBsi3b Bo3pactanus (yObIBaHuUS) QYHKIIMH U 3HAKA €€ TPOU3BOTHOM.
NPOU3BOHOMH K 2. HeoOxommMoe 1 JOCTaTOYHOE YCIIOBUS CYIIECTBOBAHUS SKCTPEMyMa.
HCCIE0BaH IO 3. HaxosieHrne HanbOJIBIIET0 1 HANMEHBILIETO 3HAYECHHI HETTPEPHIBHON (DYHKIIUH HA
bynxumi MIPOMEXKYTKE.
4. Bropas npou3BoiHasA, €€ FreOMETPUUECKUM U (PU3NYECKUIN CMBICT

2-3

IIpakTHYecKue 3aHATHS:

HaxoxaeHne npoMexyTkoB yObIBaHMS M BO3pAaCTaHUs U SKCTPEMYMOB (DYHKITHH.
Haxoxaenne HaubobIIero 1 HaMMEHbBIIET0 3HAYeHHs] PYHKLHU C TIOMOIIbIO MPOU3BOTHOM.
[IpuMeps! HCTIOIB30BaHKS POU3BOIHOM JJI HAXOKICHUS HAWITYYIIErO PEIICHUS B
MIPUKIIAHBIX 3a/1a4ax.

KonTtpoJsb 3nannii Ne 8 no reme «IIpuMeHeHne Npou3BOAHOM K HCC/IEI0BAHHUIO
bynkuumiin»

Tema 5.4. Conep:xanue y4yeOHOIro MaTepuaJa:
IlepBoobpasuas u 1. IlepBooGpa3znas u unrerpai. [IpaBusa oTeickanus nepBooOpa3HbiX. HeonpeneneHHbi
HHTErpal HHTErpai
2. Onpenenennsbiiit uaTerpan. Popmymna Herorona—IJleiionuna. [Ipumenenne
OTIPEJIeNIEHHOT0 UHTErpaja JUIsl HaXOXKICHHs IUIOAAN KPUBOJIMHEWHON Tpanenuu.
3. [Ipumenenue onpeeieHHOro NHTErpaa.

2-3

IIpakTHYecKue 3aHATHS:

HaxoxaeHue HeonpeaeneHHOro HHTerpajga MeTo10M HEMOCPEICTBEHHOTO HHTEIPUPOBAHHUSL.
Brruncnenue onpeneaeHHOro HHTerpana.

Brruncnenue miomaseit miockux GUryp ¢ moMoIusio OnpeeIeHHOr0 HHTerpaa.
KounTtpoJsb 3Hannii Ne 9 no reme «Ilepsoodpa3uas u mHTErpaI»

Pa3nen 6. 'eomerpusi. CtepeomeTpust

56

Tema 6.1. Conepixanue yueOHOro MaTepuaJia;
Mpsivebie n 1. B3aumHO€ pacnosioskeHue IBYX MPSIMbIX B IPOCTPAHCTBE.

IJI0CKOCTH B 2. OcHOBHBIE aKCMOMBI cTepeoMeTpuu. [Ipu3Hak napamienbHOCTH NPSIMOM U TIOCKOCTH.
MPOCTPAHCTBE 3. IMapatensHOCTH MI0CKOCTEH. [leprneHuKyIIpHOCTD MPSMOIl U MIIOCKOCTH.
[leprienauKynsip ¥ HaKIOHHas. TeopeMa o Tpex MepreHAnKyIIpax
4. 'eomerpuueckue mpeoOpa3oBaHus MpocTpaHcTBa. llapaniensHbl MEepeHoC, CUMMETpUs
OTHOCHTEJIBHO IJIOCKOCTH.
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IIpakTHYecKue 3aHATHSA:

Pewrenue 3a1a4 Ha HaXOKAECHUE YITIOB MEXAY NPAMBIMH, MAapaJLICIBbHOCTD IIPSIMOU U
IIJIOCKOCTH.

Pemrenne 3a1a4 Ha HaXOKJEHUE ABYTPAHHBIX YIJIOB

Tema 6.2.
MHoOrorpaHHuKu

Conepxxanue yueOHOro MaTepuaJa:

1. Muororpannuku. Bepimnsl, pedpa, rpanu MHOrorpaniuka. [Ipencrasienue o
MpaBUJIBHBIX MHOTOTpaHHUKAX (TETpasip, Ky0, OKTasap, A0JEKa’Ip U UKOcadap)

2. Ilpusma u nupamupa. [Ipsmas u HakiioHHas npu3Ma. [IpaBunpHas npusma.
[Tapannenenunen. Ky0. [IpaBunbHas nupamuia. YcedueHHas mupamuaa. Terpasip.

3. CummeTtpun B MHOTOTpaHHHKaX. CedeHus KyOa, IPU3MBI U TTHPAMHU/IBL.

4. lHununaap u koHyc. YcedeHHbI koHyc. OCHOBaHUE, BBICOTA, OOKOBas MOBEPXHOCTD,
oOpa3ymomas, pa3BepTka. OceBble CEYEHUS U CEUEHMUS], TapaljielIbHbIE OCHOBAHUIO.

5. [ap u cdepa, ux ceuenus. KacarenabHas mIocKoCTh K cdepe.

6. Beraucnenue miomanei reomerpuaeckux tei. O0bseM U ero m3mMepenue. PopMyisl 00bemMa
reOMETPUYECKUX TeJl.

12

1-2

IIpakTHYecKkue 3aHATHS:

HaxoxaeHre 0CHOBHBIX JIEMEHTOB MPU3MBI.

HaxoxaeHne 0CHOBHBIX JIEMEHTOB Mapasuiesenuresa, Kyoa, NpaBUuIbHOM MUpaMUIbl.
HaxoxaeHre 0CHOBHBIX JIEMEHTOB MPaBUIbLHBIX MHOTOI'PAaHHUKOB.

HaxoxaeHre 0CHOBHBIX 2JIEMEHTOB KOHYCa M LIUJIMHJIPA.

HaxoxaeHre 0CHOBHBIX 3JIEMEHTOB 11apa U cepsl.

Brruncnenue miomaseil reoMmeTpuyecKux Tell.

[TocTpoenue ceuenuii Kyoa, MIPU3Mbl U TUPAMU/IBI.

Brruncnenue 00beMOB reOMETPUUECKUX TeT.

Kountpous 3nannii Ne 10 no reme «I'eomerpusi. MHOrOrpaHHUKH»

10

Tema 6.3.
Koopaunarsl u
BEKTOPbI

Conepxanue yueOHOro MarepuaJa:

1. BextopHble U ckaygspHble BeauduHbL. [IpsMoyrosbpHas (IekapToBa) ccTeMa KOOpIUHAT B
npoctpaHcTBe. PopMmysa pacCTOSHUS MEXKAY IBYMS TOUKAMH.

2. Bekropsl. Moaynb BekTopa. PaBeHCTBO BEKTOpOB. Clio’keHHE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha yucio. Pa3noxeHnue BekTopa no HanpasieHusM. KomHeapHble BEKTOPBI.

2. Yron mexy 1Byms Bektopamu. [Ipoekuns Bekropa Ha ocb. KoopanHatel BekTopa.
CkansipHoe npousBesieHre BEeKTOpoB. CBOWCTBA CKAJIIPHOTO MPOU3BE/ICHUS BEKTOPOB.
Brruucnenue yria Mex1y BEKTOpaMHu.

3. YpaBHeHUs cepsl, IIOCKOCTH H MPSMOH.

10

2-3
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IIpakTHYecKkHe 3aHATHSA:

BrinosHeHue neicTBUI HAJl BEKTOPaMU.

Brluncienue ckaasipHOro ¥ BEKTOPHOTO MPOU3BEICHHS BEKTOPOB.

Pemrenne 3aga4 BEKTOpHBIM MeTOOM. Vcnosib30BaHMEe KOOPAUHAT U BEKTOPOB IIPU
pelIeHnN MaTEMaTHYECKUX U IIPUKIIAJAHbIX 3a1a4.

Hcnonp3oBanne KOOpAUHAT U BEKTOPOB IIPU PEIIEHUH MATEMATUYECKUX U ITPUKIIATHBIX
3a/1a4.

KonTpoJsb 3Hanumii Ne 11 no teme «KoopauHaThl 1 BeKTOpPbI»

Pa3nen 7. KomOunaTopuka. Teopusi BeposiTHOCTeli 1 MaTeMaTHYeCKAs CTATHCTHKA 24
Tema 7.1. Copepixanue yuefHOro MaTepuaJa: 4 1-2
JJIeMEeHTbI 1. IIpaBuno ClOKEHNs U MPABUIIO YMHOKEHUS.
KOMOHHATOPHKH 2. IlepecTaHoBKH, pa3MeIICHUs U coueTaHus 0e3 MOBTOPEHUIL.
3. IlepecTaHOBKH, pa3MENIEHUS U COUYECTAHUS C TOBTOPEHUSIMHU.
IMpakTHyecKue 3aHATHS: 4
3agadn Ha MOACYET YKCIIA Pa3MEILICHH, TEPECTAHOBOK, COUYECTAHUM.
Tema 7.2. Conepxanue yueOHOro Marepuasa: 4 1-2
OcHoBbI TEOpUH 1. Cniyuaiinbie coObITHs. COOBITHS M OTIEpaIliy HaJ HUMHU.
BEPOSITHOCTEH 2. Kitaccuueckoe onpeieneHne BEpOsITHOCTH.
3. Teopembl YMHOKEHHS U CI0KEHUS BEPOSITHOCTEM.
4. YucioBble XapaKTEePUCTUKK CIIYYalHbIX BEJIMYHH.
IIpakTHYeckne 3aHATHSA: 4
Brruncnenue BeposiTHOCTH COOBITHS.
Boruncnenue MaTeMaTuyecKoro 0KMIaHus U IUCTIEPCUHN CITyYalHbIX BEJIMYHH.
Tema 7.3. Conepskanue y4e0HOr0 MaTepHaa; 4 1-2
JJ1eMeHTBI 1. IlpencraBnenue qaHHbIX. TabaUIBl, AUArpaMMBI, rpapuKu
MaTeMaTH4eCKoH 2. ITonsiTHe 0 3a7]aUax MaTeMaTUYECKON CTATUCTHKH. [ eHepaIbHasi COBOKYMHOCTh, BRIOOPKA,
CTATHCTHKH cpennee apuMETHUECKOE, MEAMAHA, MOJIA.
KonTpouas 3nanuii Ne 12no reme «KomOnnaropuka. Teopusi BepossTHOCTel 1
MAaTeMaTHYeCKasl CTATHCTHUKA»
IIpakTnuyeckune 3aHATHA: 4
Brruucnenue cpeHero apupmMeTuyeckoro, MeJJMaHbl, MOJIbI 17151 BBIOOPKH
Koncyabranun 4
Dopma ‘ 1 cemecTp — ATTecTanus ¢ OLEHKOH
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KOHTPOJIS: 2 ceMecTp — JDK3aMeH

Bcero 234

Kasc0o2o pazoena ykasoleaiomes coomseemcemeyiowjue memsl. I1o kaxxcooii meme onucvlgéaemces cooepicanue y4ebHo20 mamepuand (8

Buym
pu

OUOAKMUYeCcKux eOUHUYAax), HaUMeHO8aHUs He0OX0OUMBLX 1AOOPAMOPHLIX pabOmM U NPAKMUYECKUX 3aHAMUL (OMOENbHO N0 KAHCOOMY 8UADY),
KOHMPOTIbHBIX pabom, a makice npuMepHas memamuxa camocmosmenvuou pabomol. Eciu npedycmompenuvl Kypcogvie pabomul (npoekmslt) no
oucyuniuHe, onucvleaemcs ux npumepuas memamuxa. Obvem 4acos onpeoensemcs o Kaxcoou nosuyuu cmoaoya 3 (ommeueHo 36e3004Kol

*). Yposenv oceoenus npocmasisiemcs Hanpomue OUOAKMuUYeckKux eOuruy 6 cmoaoye 4 (ommeueno 08yms 36e300ukamu **).
Jl1st XapakTepUCTHUKU YPOBHSI OCBOSHHSI YUeOHOTO MaTepuaia UCTIONb3YIOTCS CIeIyIonue 0003HaYeHNS:
1. — 03HaKOMUTENBHBIH (y3HaBaHUE paHEe U3yYEHHBIX OOBEKTOB, CBOICTB);
2. — peTpOAYKTUBHBIN (BBITIOTHEHUE IEATEILHOCTH 110 00pa3ily, HHCTPYKIIMH WM 10T PYKOBOJICTBOM)
3. — IPOAYKTHBHBIH (TUTAHUPOBAHKE U CAMOCTOSITENTLHOE BBITTOJHEHHE JCATEIIEHOCTH, pEIIeHUE MTPOOIEMHBIX 3a/1a49)
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3. YCJOBMUS PEAJIN3AILIMYA YYESHOM JUCIUILINHBI

3.1. TpeGoBaHusi kK MaTepPUATBLHO-TEXHUYECKOMY 00ecIedeHN 0

VY4yeOHast JOUCUUIUIMHBI pealu3yeTrcs B KaOWHETe MamemMamuiecKux
OUCYUNTIUH.

Obopyodosanue yuebHo2o Kabunema.

CranpgaptHas yueOHasi MeOelb:

CT0J1 MUChbMEHHBIN;

Crym;

CTomBI ayTUTOPHBIC IBYXMECTHBIE;

Crymbsi y4eHUYECKHUE;

Jlocka aynuropHas;

Kadenpa;

Jlemoncmpayuonnoe 060pyoosarue u yueoOHo-Ha2usi0Hble NoCoOuUs:

Crenn «/Iuddepennranbupie ypaBHEHUS;

Crenp «IlepBoobpa3zHasy»;

Crenn «MaremaTudeckoe oxuaanue. Jlucnepcus»;

Crenp «BblunciieHue BEpOSITHOCTENY;

Crenn «CtaTucTHUECKOE HAOIIOCHUEY;

Crenpn «Teopust cTaTUCTUKIY,;

Crenp CI-398 «Tpuronomerpus»;

Crenp CII-400 «CtepeomeTpusi»;

Crenp CI-396 «ITpousBogHas 1 HHTETpaA».

Obopyoosanue, mexnuyeckue cpedcmsa 0OyueHUsL:

HaGop uepTexHbIN IS KIAaCCHOM JOCKH (TPEYroJIbHUKH, TPAHCIIOPTHUD,
APKYJIb, IMHEHKH ).

NEPEHOCHOE MYJIbTUMEIUHHOE 000pYAOBaHHE

IIpoepammnoe obecneuenue:

1. Desktop School ALNG LicSAPk MVL.

a. Office ProPlus All Lng Lic/SA Pack MVL Partners in Learning

b. Windows 8/

2. UarepueT-6paysepsr Google Chrome, Firefox

B mpomecce ocBoeHuss mporpaMMmbl  y4eOHOTO TpeaMeTra  ydariuecs
MOJIy4at0T BO3MOXKHOCTb JJOCTYMA K 3JE€KTPOHHBIM yueOHbIM MaTepraiam u3 DbC.

3.2. UudopmanuoHHoe odecneueHmne

NudpopmanmornHoe  oOecrieyeHne  OoOydYCHHUS  COJEPKUT  TIEPEUYCHB
PEKOMEHTyeMbIX YUE€OHBIX W3JaHUM, TOTOJHUTEILHON JTUTEPATYPHI.
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OcHoBHas JauTepartypa:

1. T'ycak A.A. Marematuk: nocobdue-penerutop / I'ycak A.A., I'ycak .M.,
bpuunkosa E.A.. — Mumnck: Terpanut, 2023. — 720 ¢. — ISBN 978-
985-708-1-97-4. — Tekct: 31eKTPOHHBIA // DIEKTPOHHO-OMOIMOTEUHAS
cuctema IPR BOOKS : [caiit]. — : http://www.iprbookshop.ru/88821. html

2. KouerkoBa U.A. Marematuka. [Ipaktukym: yueOHoe nocooue / KoueTkoBa
N.A., Tumomko X.U., Cenezenp C.JI. — MuHnck: PecnyGiaukanckuit
MHCTUTYT npodeccuonansHoro obpazosanus (PUIIO), 2020. — 505 ¢. —
ISBN 978-985-503-773-7. — Tekct : BACKTPOHHBIM // DIEKTPOHHO-
OnOIMoTEeUHAS cucrema IPR BOOKS : [caiiT]. — :
http://www.iprbookshop.ru/84874.html

3. Ucnamranuer JI.B. Marematuka: nuddepeHnnanbaple ypaBHEHUS
yaeonoe mocooue mis CIIO / MHemamrammes JI.B., IlatkoBa B.b.,
[TerpoBckux I'.B.. — Mocksa : Aii [Iu Ap Menua, 2023. — 75 ¢c. — ISBN
978-5-4497-2333-8. — Texkcr : anektponHsiii / [IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/132839.html

JJonmosiHUTENBHAS JJUTEPATYypAa:

1. JluneiiHas anrebpa W aHAIMTHYECKAas Te€OMETPHs : yueOHOe mocodue / .
— Boponex : BOpOHEXCKMW TOCYJapCTBEHHBIM TEXHUYECKUH
yausepcuter, ObC ACB, 2023. — 89 ¢. — ISBN 978-5-7731-1088-0. —
Tekct : osaekrponneii // IPR SMART : [cahr]. — URL:
https://www.iprbookshop.ru/131019.html

2. Marematuka: yue6Hoe nocooue / H. b. KapGauunckas, E. C. Jlebenena,
E. E. XapuronoBa, M. M. UepHuenos; noa peaakuueir M. M. UepHenos.
— Mocksa : Poccuiicknil TOCYJapCTBCHHbIM YHUBEPCUTET IMPABOCYIUS,
2022. — 342 c. — ISBN 978-5-93916-481-8. — TekcT : 2JIEKTPOHHBIH //
OnextpoHHo-0mbnmoTeunas cucrema IPR BOOKS. — Pexum pocryna:
http://www.iprbookshop.ru/49604.htmi

3. Maremaruka B mpuMepax M 3ajgadax : yueOHoe mocodbwme / JI.M. Maiicens
[t ap.].. — Munck : Beimmiimmas mkomna, 2022. — 456 ¢. — ISBN 978-
085-06-3483-2. — Tekcr : anexkrponnblid / IPR SMART : [caiT]. —
URL: https://www.iprbookshop.ru/129985.html

4. HukonaeBa E.A. MnauBuayanbHble 3aJaHusl MO MaTEMaTUKE : ydyeOHOe
nocobue / Huxonmaesa E.A., I'pubanos E.H.. — Kemeposo : Ky36accknii
rOCYJapCTBEHHBIM TeXHUYECKUW yHuBepcuTeT umeHu T.D. ['opOauesa,
2022. — 138 ¢. — ISBN 978-5-00137-342-1. — TekcT : 3JIeKTPOHHBIH //
IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/128392.html

HHTepHET-pecypchbl
http://www.eios.dom-rsuh.ru  — AJIEKTPOHHAsS  WH(GOPMAIIMOHHO-
obpazoBarenbHas cpeaa (QMOC) dwmana PITY B r. loMmoaenoso.
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http://www.iprbookshop.ru/88821.html
http://www.iprbookshop.ru/84874.html
https://www.iprbookshop.ru/132839.html
https://www.iprbookshop.ru/131019.html
http://www.iprbookshop.ru/49604.html
https://www.iprbookshop.ru/129985.html
https://www.iprbookshop.ru/128392.html

http://www.iprbookshop.ru — DrekTpoHHbBIE Y4YEOHUKH 3JICKTPOHHO-
oubmmoreunoit cucteMsl [IPRbooks (9BC IPRbooks).

https://ege.sdamgia.ru — OOpa3oBaTenbHbIH MOPTAT I IMOATOTOBKU K
IK3aMEHAM.

https://znanium.com — DaeKTPOHHO-OUOIMOTECYHAS CUCTEMA.

www.school-collection.edu.ru (Enunas KOJUTCKIIUU I POBBIX

00pa3oBaTeIbHBIX PECYCOB).

3.3.0co0eHHOCTH peaju3alMU Y4eOHOro mpeamMera AJasi 00y4AKOLIUXCH
U3 YUCJIA MHBAJIM/IOB U JIUI C OTPAHNYEHHBIMHU BO3M0KHOCTSIMH 310POBbSA

Opranmzanuss  y4eOHOrO TIpoliecca, B TOM YHCIC TPOMEXYTOYHOU
aTTECTAIMM JIS CTYJICHTOB MUMEIONINX OTPaHUYCHHBIC BO3MOXXHOCTH 3JI0POBBS H
(vn) WHBAJINIOB OCYLIECTBIIAECTCS C Y4ETOM 0COOEHHOCTEN 170:¢
NCUXO0(HU3NICCKOTO Pa3BUTHS, UX WHIAUBUIYATbHBIX BO3MOXHOCTEH M COCTOSIHHS
3JI0pPOBBS (J1aj1ee - MHIAUBUIYAIBHBIX OCOOCHHOCTEH).

Coznnanue 6e30apbepHO Cpeabl HAMPABIECHO HA MOTPEOHOCTH CICAYIOIINX
KaTeropuii MHBAJIUIAOB W JIMI[ C OIPAHUYCHHBIMH BO3MOYKHOCTSIMHU 37I0POBBS: C
HapyIICHUSIMU 3pEHUs; ¢ HAPYLIEHUSMH CIyXa; C OTPaHUYCHHEM JIBUTaTEIbHBIX
byHKIMA.

[IpenycMoTpeHa BO3MOXHOCTh  aJbTEPHATHUBHBIX  YCTPOWCTB  BBOAA
uHbOpMaIMK: CHelalbHas onepandoHHas cucreMa Windows, Takas Kak
SKpaHHasl KJIABUATypa, C MMOMOIIBI0O KOTOPOH MOXKHO BBOJUTH TEKCT, HACTPAUBATh
nevictBusi Windows mnpu BBOJAEC C TMOMOIIBIO KJIAaBHATYPhl WJIM MbImd. J{is
cna0ocHplIalmmux  CTYIAEHTOB HMMEETCS B  HalWYMH  3BYKOYCHJIMBAIOIIAS
anmaparypa, MyJIbTUMEIUIHbIE CPEACTBA U BUICOMATEPUATIBI.

OOyuaromuecss WHBaJWAbl, KaK W BCE OCTaJbHBIE CTYJAEHTBI, MOTYT
oOydaTbcsl MO HMHIWBHUAYAJIbHOMY y4e€OHOMY IUIAaHY B YCTAHOBJICHHBIE CPOKH C
y4eTOM 0COOEHHOCTEH 1 00pa30BaTEIbHBIX TOTPEOHOCTEN 00YyJarOIIerocs.

Best oOpasoBarenbHass wH(pOpManus, NpeACcTaBiIeHHas Ha O(HUIHMATEHOM
caiiTe YHMBEPCHUTETA, COOTBETCTBYET CTAHAAPTY OOECIEYEHUS JOCTYITHOCTH wWeb-
kouteHTa (WebContentAccessibility). BeO-koHTeHT moCTyrmeH Uisi IIHPOKOTO
Kpyra TIOJIb30BaTeNiei C OTrpaHUYCHHBIMH BO3MOXKHOCTSMH  3/J0pOBBS. B
VHUBEPCUTETE YCTAHOBJIIEHA JHUIICH3WOHHAs mporpamma Website x5 free 10
(mporpamma 17151 GECIIATHOTO CO3/IaHUSI CAUTOB).

[Ipu HeoOXoaMMOCTH MJII TPOXOXKICHUS Y4YEOHOW TIPAKTUKA HMMEETCS
BO3MOXHOCTh CO3/IaHHS pab0Uuero Mecta B yaeOHOM KOpIyce.

['ocymapcTBeHHast UTOTOBasi aTTECTAIMS BBITYCKHUKOB C OTPAHMYCHHBIMU
BO3MOXHOCTSIMU 3JIOPOBbsI SIBIISIETCS 00S3aTENbHONM W OCYIIECTBISIETCS TOCIHE
OCBOCHHSI OCHOBHOUM 00pPa30BaTEIIbHONW MPOTPaMMBbI B MOJTHOM 00BEME, BKIIFOYAS
3aIUTY BBITYCKHOW KBAIM(PUKAITMOHHON (IUIIIOMHOMN) pabOTHI.

BeITyCKHUKM € OTpaHUYCHHBIMH  BO3MOXKHOCTSIMH ~ 37I0POBbSl  TIpHU
MOATOTOBKE K TOCY/IapCTBEHHON UTOTOBOM aTTECTAIlMU U B TIEPHO/T €€ MPOBEACHUS
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MMEIOT BO3MOXHOCTh JIOCTyNa B ayJUTOPUH, K OHOIMOTEUYHBIM pecypcam

dunmana.
4. KOHTPOJIb MU OILEHKA
YUYEBHOI'O TIPEJIMETA

PE3YJIIBTATOB OCBOEHUA

Kontpoib u omeHka pe3yibTaTOB OCBOeHHMsI Y4eOHOro mnpeaMera
OCYLIeCTBJISIETCSl TPENoAaBaTesieM B MPOLECCe MPOBENCHUS KOMOMHUPOBAHHBIX
3aHATHM, MPOBEPKHU BBINOJHEHUS CAMOCTOSITEIbHOU PaOOTHI.

OneHka KayecTBa OCBOCHHS Y4YeOHOW NpOrpaMMmbl BKIIIOYAET TEKYIIMM
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHYIO AaTTECTAlMI0 IO HTOraM OCBOCHHS

nmpeamMeTa.

Pesyabrarnl 00yueHuss | OCHOBHbIE MOKa3aTeJqu OuUeHKH | Dopmbl " METO/IbI
(ocBOEeHHBIE yMeHHsl, | pe3yJbTara TEeKyllero KOHTPOJA |
YCBOCHHbIE 3HAHUS) OLIEHKH pe3yJbTaToB

00y4eHust
c(hopMUPOBAHHOCTH — yYMEHHME pemaTrbh TEKCTOBBIE | OLIEHKA pe3yabTaTOB
MpeICTaBICHUIN 0 | 3aJa4M are0pandeckKuM METOI0M; BBITOJIHEHHOTO 3aJaHus —
MaTeMaTHKe KaK 4YacTu | — YMEHHE HCIOJb30BaTh CBOMCTBA | PEIICHMS 33]1a4;
MUPOBOH  KyJIbTYypbl ¥ | (YHKIMM NpU pELIEHUU TEKCTOBBIX, | OL[EHKA pe3ynbTaToOB
MecTe  MaTeMaTWKH B | GU3MYECKUX U  TEOMETPUYECKHUX | BBHIIIOJHEHHUS MPAKTUUECKUX
COBPEMEHHOM 3a7a4; 3aJIaHUM;
UMBUIIU3AIUY, CHoco0ax OLIEHKa BBIIIOJIHEHU S
ONMCaHUs SIBIICHUI | ® UMETb  NPEICTAaBICHHWE O | KOHTPOJbHBIX paboT;
peanbHOr0  MHpa  Ha | MaTEMaTUKE KaKk O METOJE IO3HAHMS | BHEAYAUTOPHAs

MaTEMaTUYCCKOM S3BbIKE

ﬂeﬁCTBHTeHBHOCTH, IIO3BOJIAOIIEM
OIIMCbIBaTh W H3y4YaTb pPCAJIbHBIC
ITPOLECChI U SIBJICHUA.

CaMOCTOATCIIbHAsA pa60Ta.

c(hopMUPOBAHHOCTH
MpeICTaBICHUN 0
MaTeMaTUUEeCKUX
MMOHATHIX KakK 0
Ba)KHEHUIITUX
MaTeMaTUUEeCKHX
MOJICIISIX, ITO3BOJISIOIINX
ONUCBHIBAaTh M  U3Yy4aTh
pasHble  [poLecchl U
SIBJICHUS, MOHUMAaHuE
BO3MOXKHOCTHU
aKCMOMATHYECKOTO To-
CTPOEHUS

MaT€MaTUdYCCKUX TeOpI/Iﬁ

— YMEHHUE MPHUMEHATh H3y4YCHHBIC
TIOHATHS, PE3YIbTATBI, METOIBI IS
pemieHuss  3a7ady  MPaKTUYECKOTO
XapakTepa M 3aJad M3 CMEXHBIX
JMCLIUIUIMH C HCIOJb30BAHUEM TPU
HE00X0IMMOCTH CIPABOYHBIX
MaTepHaloB, KOMITBIOTEDA,
TI0JIb30BAThCS OLEHKOW U MPUKUIAKOH
IIPU MPAKTUYECKUX pacuéTax;

— pa3BuUTHE YMEHHIl paboTath C
y4eOHBIM MaTEMaTHUYECKUM TEKCTOM
(aHanmu3upoBaTh, U3BIIEKATh
HE00X0TUMYIO UH(OPMAIIHIO),
TOYHO M TPAMOTHO BBIpaKaTh CBOU
MBICITH c MIPUMEHEHUEM
MaTeMaTH4YeCKOW TEPMHUHOJOTUU H

CHMMBOIJIMKH, MMpOBOIUTD
KJ'IaCCI/I(I)I/IKaI_II/II/I, JIOTHYCCKUC
OGOCHOBaHI/IH, JA0Ka3aTcCJIbCTBa

OlleHKa PE3YJIbTaTOB
BBLIIIOJIHEHHOTO 3aJaHus —
pEIICHUS 3a]1a4,

olLleHKa pe3yabTaToOB
BBITIOJTHCHHS TIPAKTHYECKUX
3aJIaHuM;

olLleHKa BBITIOJTHEHHS
KOHTPOJIBHBIX padoT;
BHEAYJAUTOPHA
camocTosiTeNbHas paboTa.
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MAaTeMaTU4YEeCKUX YTBEPKICHMUI;

BJIaJICHUE METOlaMU
JI0Ka3aTeJIbCTB u
ITOPUTMOB peuieHus;
YMEHUE UX IPUMEHSATSH,
IIPOBOJIUTH
JI0Ka3aTeIbHbIE

paccykjeHuss B
pelieHus 3a1ay;

Xoae

— BBIIIOJIHATH apupmeTHIecKue
NeNcTBUs, coueTass YCTHbIE U
NUCbMEHHBIE IPUEMBI, IPUMEHEHUE
BBIYHUCIUTENbHBIX YCTPOMCTB;
HaXOJUThb 3HAYEHUs KOPHSI
HaTypaJIbHOM CTEIIEHH, CTENEHU C
panoHaIbHBIM HOKa3aTeseM,
aorapudma, UCTIONB3YS npu
HEOOXOJIMMOCTH  BBIUHCIHUTEIbHBIE
YCTPOMCTBA; MOJIb30BaThCSI OLEHKON
U TPUKUAKONM TpHU TMPAKTUUYECKUX
pacuerax;

IPOBOJAUTH

M0  W3BECTHBIM
dbopmynam " MpaBuIaM
npeoOpazoBaHus OYKBEHHBIX
BBIpAKEHUH, BKITIOYAIONTUX CTETICHH,
paguKansl, Jorapu@msl u
TPUTOHOMETPHUYECKUE (QYHKITUU;

YMETh ONpPENENATh CIOCOOBI
JIEUCTBUU B paMKax MPeII0KEHHBIX

YCIIOBHH U TPeOOBaHUHA.

® 3HAaTh YHUBEPCAIBLHBIN XapakTep
3aKOHOB JIOTHKM MaTeMaTHYECKHX
pacCcyXJACHHUH, UX MPUMEHUMOCTb BO
BCEX o0nacTax YyeJIOBEYECKOM
JIEATEIILHOCTH;

OLICHKa pe3yinbTaToB
BBITIOJIHEHHOTO 3aJaHusl —
peleHus 3a/1a4;

OLICHKa pe3yinbTaToB
BBITIOJTHEHUS TTPAKTUYECKIX
3aJaHNH;

OIIEHKa BBITIOJTHEHHS
KOHTPOJIbHBIX paboT;
BHEAyJAUTOpPHAs
camocTosiTenbHas paboTa.

BJIaACHUC CTaHIApPTHBIMU

npuéMamu pelieHus
paloHaIbHBIX u
UppalMOHANIbHBIX,
MMOKa3aTeIbHbIX,
CTETICHHBIX,
TPUTOHOMETPUYECKHUX
ypaBHEHUN W HEPABEHCTB,
ux CHCTEM;
WCIOJIb30BAHHUE TOTOBBIX
KOMITBIOTEPHBIX
porpaMM, B TOM YHCIIE
TUIs MOMUCKA MyTH

pELIeHNs U WILIOCTPAaLUN
pelieHust ypaBHEHUH U
HEPABEHCTB

— YMCHHEC pPellaTb palHuOHAJIBHEIC,
IIOKAa3aTCJIbHBIC, J'IOl"apI/I(bMI/I‘ICCKI/IC,
TPUTOHOMETPUYCCKHUE YpaBHCHUS,
CBOJAINIUECS K JIMHEHHBIM u
KBaJApaTHbIM, a4 TAaKXXC aHaJIOT'MYHBIC
HCPAaBCHCTBA U CUCTCMBbI;

YMCHUC I/1306pa)KaTb Ha
KOOpﬂHHaTHOﬁ IIJIOCKOCTH PCHICHHA
ypaBHeHHfI, HCPABCHCTB U CUCTEM C
ABYMS HCU3BCCTHBIMU,

YMEHHUE COCTaBJIsITb MW PCHIATb
YpaBHCHUA n HCEPAaBCHCTBA,
CBA3bIBAIOIIUC HCHU3BCCTHBIC
BCINYHNHBI B TCKCTOBBIX (B TOM
qucie HpI/IKJ'Ia)IHBIX) 3aJadax

OlleHKa PE3YJIbTaTOB
BBLIIIOJIHEHHOTO 3aJaHus —
pelIeHUs 3a/1a4,

OllIeHKa PE3YJIbTaTOB
BBITIOJTHCHHS TIPAKTHYECKUX
3aJIaHuM;

olLleHKa BBITIOJTHEHHS
KOHTPOJIBHBIX padoT;
BHEayJIUTOpHAs
caMOCTOsITeIbHAs padoTa.

c(hOpMUPOBAHHOCTh
MpEICTaBICHUN
OCHOBHBIX
uaesx u
MaTeMaTHYeCKOTO

00
MOHATHUAX,
METO1ax

— yYMEHUE HaXOJUTh IPOU3BOJHBIE
9JIEMEHTAPHBIX (QYHKIUI;

yYMEHHE HCIIOJIb30BAaTh
MIPOU3BOIHYIO JUTSt U3y4YeHus
CBOMCTB (PyHKUMH M TOCTPOEHUS

OIICHKA PE3yNIbTATOB
BBITIOJITHEHHOTO 3aJIaHUAsl —
pelieHus 3aaay,

OIICHKA pE3yNIbTATOB
BBITIOJTHEHHS MPAKTUYECKUX
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aHajJn3a

rpaduKoB;

yMEHUE
MPOU3BOJIHYIO ISt
MPUOIMKEHHBIX
perieHus 3aa4
Xapakrepa Ha
HauOoJbIIEr0 U
3HAYCHUS;

yMEHHUE BBIYHCIISITH B
NPOCTEMIIUX Caydasx IUIOMAau |
00BbEeMBbI c HCIIOJIb30BaHUEM
OTIPEIENIEHHOT0 UHTErpaa;

yYMEHUE HCIIOIh30BaTh
pUOOpETEHHBIE 3HAHUS B
MPAKTUYECKOM  JIEATETBHOCTH |
TOBCETHEBHOM KU3HU JIJISl PEIICHHS
MPUKIATHBIX 3a/1a4, B TOM YHCIE
COIMATbHO-9KOHOMUYECKHUX u
¢bu3uvecknx, Ha HAWOOJBIINE U
HauMEHBIIIHE 3HAYCHHS, Ha
HaX0XKJICHHE CKOPOCTHU U YCKOPEHUS

MPUMEHSTH
MPOBEACHUS
BBIYHCJICHU,
MPUKJIATHOTO
HaXO0XJICHUE
HAUMEHBIIIETO

3aJaHNMH;

OLICHKA BBITIOJTHEHHSI
KOHTPOJIBHBIX PadoT;
BHEAYIUTOpPHAsI
caMoCTOsATeNbHas paboTa.

BIIaJICHUE OCHOBHBIMU
MOHATUSAMHM O IUJIOCKHX U
MIPOCTPAHCTBEHHBIX
reOMETPUUECKUX
¢urypax, uX OCHOBHBIX
CBOIICTBAX;
chOpMUPOBAHHOCTh
YMEHHS paclo3HaBaTh Ha
yepTexkax, MOJENsiX U B
peasibHOM MUpe
reoMeTpuueckue (QpUrypsi;
MPUMEHEHHE U3YYEHHBIX
CBOMCTB T'€OMETPUUYECKUX
buryp u dopmyn ans
pElIeHNs TeOMETPHUIECKHUX
3ajad M 3a1a4 C
MIPaKTUYECKUM
coJiep>KaHueM;

YMEHHE  paclo3HaBaTh  Ha
gepTeKax u MOJIEIISX
MIPOCTPAHCTBCHHBIC (hopMmEI;
COOTHOCHTH TPEXMEpHBIE OOBEKTHI C
WX OTIMCAaHUSIMH, U300pKECHUSIMU;
YMEHHE  aHAJIM3UPOBaTh B
NPOCTEUIINX  CIy4asX B3aUMHOE
pacroyoxeHue 00BEKTOB B
POCTPAHCTBE; n300pakaTh
OCHOBHBIE MHOTOTPaHHUKHU U
KpYTJIbIC TeNa;

— YMEHHUE BBINOJHATh YEPTEXKH IO
YCJIOBHSIM 33]1ay;

— YMEHHE CTPOUTH MPOCTCHIIHEC
ceueHusl Ky0a, IPU3MBbI, TUPAMU/IbI,
— yMeHHe pemarb
IUIAHUMETPUYECKUE M TPOCTEUIINE
CTepeOMETpUYECKHE  3aJauyd  Ha
HAXO0XKJICHUE T€OMETPHUECKUX
BEJIMYMH (JUTMH, YTJIOB, IJIOLIAJCH,
00bEMOB);

YMEHHE UCIOJb30BaTh TMpHU
pEIlIeHUH CTePeOMETPUUECKUX 3a7ad
TUTAHUMETPUYECKHE baxThI u
METO/Ibl; TIPOBOJUTH JI0Ka3aTeabHbIC
paccykJeHHUS B XOJIe¢ pElICHUS
3azay;

OlleHKa pe3ynbTaToOB
BBLIIIOJIHEHHOTO 3aJaHus —
pelIeHus 3a/1ay,

OlleHKa pe3ynbTaToOB
BBITIOJTHCHHS TIPAKTHYECKUX
3aJIaHNM;

OllIeHKa BBITIOJTHEHHUS
KOHTPOJIBHBIX padoT;
BHEAYJIUTOpHAS
caMOoCTOsITeIbHAs padoTa.

BJIaJICHHUC HaBBIKaMH

— YMCHHC CO3/J1aBaThb, IPUMCHATL U

OIICHKa PE3YJIbLTATOB
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HCIIOJIb30BAHUSL TOTOBBIX
KOMIIbIOTEPHBIX
[IpOorpaMM IpU PELICHUU
3az1a

peoOpPa30BhIBATH 3HAKU U CUMBOJIBI,
MOJCIM MW CXCMbl Ui PCIICHHUA
y‘-Ie6HLIX U IIO3HAaBATCJbHBIX 3a4a4,

— yMeHue paboTaTh C TECTOBBIMHU

3aJaHUAMU B 3IEKTPOHHOM
BapHaHTE.

° MMOHUMAaHUe CYIIHOCTH
AITOPUTMUYECKUX TMPEANUCAHUA H
YMEHUS JICCTBOBATh B
COOTBETCTBUU C  NPEMIOKECHHBIM
AJITOPUTMOM;

BBITIOJIHEHHOTO 3aJaHusl —
peleHus 3a1ad;

OLICHKa pe3ynbTaToB
BBITIOJTHEHUS TTPAKTUYECKIX
3aJaHNMH;

OIIEHKa BBITIOJTHEHHS
KOHTPOJIbHBIX paboT;
BHEAYAUTOPHAS
camocTosiTeNnbHas paboTa.

c(hopMUPOBAaHHOCTH
MIPEACTABICHUI 0
mpoueccax M SIBJICHMSIX,
HUMEIOLIUX
BEPOSITHOCTHBIN XapakTep,
0 CTaTUCTUYECKUX
3aKOHOMEPHOCTAX B
peanrpHOM  MHpe, 00
OCHOBHBIX MTOHATHAX
JJIEeMEHTapHOU TEOpUH
BEPOSATHOCTEN;  YMEHUU
HaXOJUThb M OLEHUBATh
BEPOSITHOCTH
HACTYIUICHHSI COOBITHIA B
MPOCTEUIINX MpaKTH-
YeCKUX  CHUTyalUsiX W
OCHOBHbBIE
XapaKTEePUCTUKHU
CIIydailHbIX BEJIMYMH

YMEHHE pemarb IMPOCTEHIINE
KOMOMHATOPHBIE 3aa4yll  METOJOM

niepedopa, a TaKxKe c
HUCITOJIb30BAHUEM HN3BECTHBIX
(opmyu;

— YMECHUEC BBIYUCIIATH B

MPOCTENIINX CIIy4asiX BEPOSITHOCTH
COOBITUH Ha OCHOBE IIOJCYETA YHCIIA
HCXOJIOB.

® JCNOJIb30BaHUE MPUOOPETEHHBIX
3HAaHUM M YMEHHMH B MNPAKTAYECKOM
NEeSTeIbHOCTH M TIOBCETHEBHOM
KU3HU: JUIsI aHaJlu3a  peaybHbIX
YHCIIOBBIX JIaHHBIX, IPEICTABICHHBIX
B BHUJE JAdarpaMM, TpaduKoOB;
aHajamn3a nHpopmaruu
CTaTHUCTUYECKOTO XapaKTepa.

OLIEHKa pe3yJbTaTOB
BBITIOJTHEHHOTO 3aJaHusl —
peleHus 3a/1a4;

OLIEHKa pe3ynbTaToB
BBITIOJTHEHUS TTPAKTUYECKIX
3aJIaHUM;

OIIeHKA BBITIOJTHEHHSI
KOHTPOJIbHBIX paboT;
BHEAYJAUTOPHAsS
camocTosiTenbHas paboTa.

5. ®OHJ OHEHOYHBLIX CPEACTB

IlepBbIi cemecTp

Cnmcok BONPOCOB K ATTECTALNH C Ol HKOMH

CsoiicTBa

3aBUCUMBIC U HE3aBUCUMBIC TIEPEMEHHBIE.
CriocoOsbl 3amanus QyHKINM.

OO6macTb onpenieNICHUsT 1 MHOKECTBO 3HAUYCHUM, TpaduK QyHKIIHH.
Oo6partnas gynkims. ['paduku 0oOpaTHBIX QYHKITUH.

GyHKIIMA:  MOHOTOHHOCTb,

OI'paHUYCHHOCTD, IICPUOANYIHOCTD.

YETHOCTh, HEYETHOCTb,

[TpoMesxyTku Bo3pacTaHus U YObIBaHUS (PyHKITUH.
Touku skcTpeMyMa QPyHKIHH.
[IpeobpazoBanus rpa@uKoOB PyHKIIHIA.
['eomeTpuueckuii CMbICT CHHYCA, KOCUHYCA TAaHT€HCAa U KOTAHT'€HCA.
Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
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16.
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20.
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26.
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29.
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32,
33.
34,
35.
36.
37.
38.
39.

40.
41.

42.

43.
44,

45.
46.
47.

48.
49.

DopMmyIibl IPUBEICHUS.

CunHycC, KOCHHYC ¥ TAHT'€HC CYMMBbI U Pa3HOCTH JIBYX YIJIOB.

CuHyC ¥ KOCUHYC JBOWMHOTO Y IMOJOBUHHOIO YTJa.

[IpeoOpazoBaHusi CyMMBl  TPUTOHOMETPUYECKUX  (GYHKIUN B
MIPOU3BEJCHHUE U MTPOU3BEIICHUS B CYMMY.

[IpeoOpa3oBaHusi CyMMBl  TPUTOHOMETPUYECKMX  (GYHKIUN B
MIPOU3BEJCHHUE U NTPOU3BEIICHUS B CYMMY.

®opMyJIbl HOHUKEHUS CTETIEHHU.

Pemienue  mpocTeHMIIMX ~ TPUTOHOMETPUYECKHX  YPaBHEHUH  C
MPUMEHEHUEM TPUTOHOMETPUUECKOTO KpyTa.

Pemenue ypaBHeHus1 cosx=a.

Pemienne ypaBHeHus sinx=a.

Pemienue ypaBHeHus tgx=a.

Pemenue ypaBHeHus ctgx=a.

ypaBHeHI/Iﬂ, CBOIMMBIC K KBaJIpaTHBIM.

OnHOpOAHBIE TPUTOHOMETPUUECKUE YPABHEHMUSI.

MeTton pa3inokeHuss Ha MHOKUTEIH.

Pemienue ypaBHEHU METOJIOM 3aMEHBI IEPEMEHHOTO.

MeTon BBeIeHUSI BCIIOMOTaTENbHOTO yIJIa.

CucreMbl TPUTOHOMETPUYECKUX YPABHEHUH.

TpuroHomeTpuyecke HEpaBEHCTBA.

PannonanbHble 1 HppallMOHAIIBHBIE YUCIIA.

JlelicTBUTENIbHBIE YKCia. BrIunciieHne norpenHocTei.

[lonsiTHE KOPHS HATYpAJIBHOM CTENIEHU U3 JIEHUCTBUTEIBHOIO YHCIA.
Haxoxnenue 3Ha4eHUil BbIpaXKEHUH, COIEpKaIllUX 3HAK paguKaa.
CBolicTBa KOpHSI HATYpaJIbHOW CTENIEHU U3 IEMCTBUTEIHLHOIO YUCTIA.
[IpuMeHeHHEe CBOMCTB KOPHEH TIpH IMpeoOpa3oBaHUU BhIPaKEHUM.
CreneHsb ¢ AEHCTBUTENIBHBIM MOKA3ATEIIEM.

CBoliCcTBa CTENEHH C JEHCTBUTEILHBIM IOKA3aTEIEM.
[IpeobpazoBaHuEe BBIPAKCHHM, COJIEPKAIITUX CTETICHb.

[Tonsitue norapudma. Jlorapupm. Jlorapudm uymcna. JlecsTuaHbie U
HaTypanbHbIe JorapudMbl. OCHOBHOE JOrapuhMUYECKOE TOKIECTBO.
[TpaBuna neiicTBuii ¢ morapupmMamu.

Pemenue npocrenmmx nppauvOHAIBHBIX YPaBHEHUM.

Pemenne ypaBuenus suaa 4/ f (x)=g(x).

MCTOI[LI peuicHuss nppanroHaJIbHbIX HCPABCHCTB.
Pemenne nepaBeHcTB Buja / f(x)>g(x), f(x)=g(x), f(x)<g(x)

" WSQ(X).

OO000IIEHHBII METO HHTEPBAJIOB.

Pemenne npocreimmx noka3aTenabHbIX YPABHEHUH.

Metonbl pemieHusl TOKa3aTeIbHBIX YPABHEHUMW: PA3JIOKECHUE Ha
MHOKHUTEIHN, METOJI IIOJICTAHOBKHU.

OIHOpPOAHBIE MTOKA3ATENbHBIE YPABHEHHS.

Pemiennie npocreiux gorapuMUYECKUX ypaBHEHUI.
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50.

o1,
92,
53.
54,
55.

56.

Meronpl penieHusi JIorapu(pMUUECKUX YpPaBHEHUM: DPA3I0OXKEHUE Ha
MHOXHUTEIN, METOJ MOICTAHOBKH.

I'paduixm nokazatenbHbIX (OYHKIIHMA.

I'paduixu norapudmudeckux QyHKIUH.

IIpocreiimue rnokaszareapbHble HEPABEHCTBA.

[Ipocreiimue norapupmMuueckue HepaBEeHCTBA.

OO600LIEHHBI METOJT MHTEPBAJOB JJIs PEHICHUS IMOKa3aTeNbHbIX U
JAorapu(pMUYECKUX HEPABEHCTB.

Meron  panmoHanu3alMM  JUIS  PELICHWS  IMOKA3aTEIbHBIX U
Jaorapu(pMUYECKUX HEPABEHCTB.

Bropoii cemecTp

B own

A

©

10.

11.
12.
13.
14.
15.
16.

17.

18.

19.
20.

21.
22.
23.

Chnucox BOIIPOCOB K IK3aMCHY:

[TocnenoBarenbHocTH. CrocoOBl 3allaHUS M CBOMCTBA YMCIIOBBIX
NIOCJIEI0BATEIILHOCTEM.

[TonsiTue 0 Tipenesne Nociea0BaTEIbHOCTH.

Onpenenenue npou3BogHON. OUBNUECKUIN CMBICIT TPOU3BOJHOM.
VYpaBHeHue kacareiabHOM K Tpaduky QyHkiuu. ['eomerpuueckuii
CMBICJI ITPOM3BOTHOM.

[TpaBuna nuddepeHunpoBanms.

[TpousBoiHasI CIIOKHON (DYHKITUH.

BzaumocBs3b Bo3pactanus (yObiBaHMs) (yHKIMM U 3HaKa ee
ITPOM3BOIHOM.

HeobOxonumoe ycioBue CcyliecTBOBaHUS IKCTPEMyMa.

JlocTaTOYHOE yCIIOBHUE CYIIECTBOBAHUS SKCTPEMYMA.

Haxosxaenne HanOoJIbIIeT0 ¥ HAMMEHBIIET0 3HaYeHUH HETPEepPhIBHOM
(GbyHKIMM Ha TTPOMEXKYTKE.

[TepBooOpa3nas u uHTEerpai. [IpaBuna oTeICKaHUS TEPBOOOPA3HBIX.
Heonpenenenuslii ”HTETpaI.

Omnpenenennsbiii uaterpasn. @opmyna Herorona—Jleitbnua.
[nomanas KpUBOJIMHEMHOW TpATICIIUH.

AKCHOMBI CTEPEOMETPUHN U CIEACTBUS U3 HUX.

B3anmHoe pacrnionoxeHne npsmeix B nmpoctpancTse. [lapamienbHOCTD
IPSIMBIX B IPOCTPAHCTBE.

B3anmHoOe pacnosio)keHue NpsMOM MU TUIOCKOCTH B ITPOCTPAHCTBE.
[TapannenbHOCT MPSMOU U MIJIOCKOCTH.

B3aumnoe PACIIOJIOKEHUE TIOCKOCTEHN B MIPOCTPAHCTBE.
[TapannenbHOCTH ABYX IJIOCKOCTEM.

[TepienauKyIsip 1 HaKJIOHHAsA. Teopema 0 TpeX NEPIEHINKYISAPaX.
Yron Mexay npsMOW M IUIOCKOCTHIO. [lepneHauKyIsipHOCTh ONpsIMOU
Y IUIOCKOCTH.

Yron mexay niockocTsIMHU. [lepneHInKyasspHOCTh ABYX MIOCKOCTEM.
[TousaTue muororpannuka. Ilpusma. [IpaBunpHas nmpusma.
[Tapannenenunen u ero CBOMCTBA.
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24,

25,
26.
217,
28.

29.
30.
31.
32.

33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.

44,

[Inpamuna. Yceuennaa nupamuaa. CBOKCTBA MapajuIeNIbHBIX CEYCHUI
B MUPAMUJIE.

[TousaTue muHororpannuka. IIpaBriibHbIE MHOTOTPaHHUKH.

Tena Bpamenus. Hununap. CeyeHust HUIMHIPA MIOCKOCTHIO.

Tena Bpamenus. Konyc. Ceuenns KoHyca IMIOCKOCTHIO.

Chepa u map. BzaumHoe pacmonoxxkeHue cdepbl U TUIOCKOCTH.
KacarenpHas mimockocTs k cdepe.

[Tnomanb MOBEPXHOCTU U OOBEM MPU3MBI U IMIHH/PA.

[Tnomanb MOBEPXHOCTU U 0OBEM MUPAMHUJIBI U KOHYCA.

[Tnomanp moBepxHOCTU U 00BEM CPEPHI, IIapa U €ro YacTeu.

[Tonstne BekTtopa. JleWCTBHS Haa BEKTOpaMHU B BEKTOPHOU U
KoOpauHATHOU opmax. PaccTosiHue MEex Ty ABYMSI TOUKAMH.
CxangpHoe nTpou3BEeAECHUE BEKTOPOB. YTOJI MEXK]y BEKTOPaMH.
VYpaBHeHus chepsbl, IIIOCKOCTH U TIPSIMOIA.

[TpaBuso CloXeHUs U PABUIIO YMHOKECHUSL.

[TepecTaHOBKH, pa3MeIIeHUS U COYETaHUs 0€3 TTOBTOPCHMIA.
[TepecTaHOBKH, pa3MEIIEHUS U COYETAHHUSI C TOBTOPEHUSIMH.
Cnyyaitabsie coObITHsA. COOBITHS U OTIEpallMK HaJ HUMHU.
Knaccuueckoe onpeneneHnue BEpoITHOCTH.

TeopeMbl YMHOKEHUS U CIIOKEHUSI BEPOSITHOCTEM.

UucnoBble XapaKTEpPUCTHKU CIYYAHBIX BEJIHMYHH.

[IpencraBnenue nanubiX. Tabnuibl, 1UarpaMMel, rpaduKH.

[lonsiTHe © 3aJayax MaTeMaTUYECKOW CTAaTUCTUKHU. | 'eHepanbHas
COBOKYITHOCTb.

Bribopka.  UucnoBble  XapakTEpUCTHUKUA  BBIOOPKH:  CpeaHee
apu(pMeTHIecKoe, MeInana, Moja.

Cocras nporpammuoro odecnevyenusi (I1IO), coBpemeHHbIX MpodeccuoHAIbHBIX 0a3
nanubix BJI m nndopmanmonno-cnpaBounsie cucrem (MCC) (2023 r.)
1. llepeuens 11O

Tabnuya 1
Nent Haumenosanue 110 [IpousBoauTENb Crioco0 pacrpocTpaHeHHs
/m (nuyenszuonnoe unu
c80000HO
Pacnpocmpamsiemoe)
1 OnepanyoHHasi cucTeMa WTware JInnen3noHHoe
TOHKHUX KiaueHroB WTware
2 Windows server 2008 Microsoft JIuneH3noHHOE
3 Microsoft office Microsoft JIuneH3noHHOE
2010/2013
4 Windows 7 Pro Microsoft JInneHsnonHoe
5 MyTestXPro MyTestX JIuueH3nonHoe
6 Windows server 2012 Microsoft JIuneH3noHHOE
7 Windows 8.1 Microsoft JIuneH3noHHoe
8 Windows 10 Pro Microsoft JIuneH3noHHoe
9 Dr. Web Dr. Web JlnnensnonHoe
10 | Kacnepckuit JlaGopaTopus CBoboaHo
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Kacniepckoro pacrpoCcTpa”sieMoe
11 | Adobe Acrobat Reader 9 Adobe Systems JInuieH3nOHHOE
12 | Zoom Zoom CB00OOIHO
pacrpoCTpa”saIeMoe
13 | Discord Discord CB0001HO
pacrpocTpassaeMoe
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