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Pabowas mnporpamma ydeOHOro mpeaMeTra paccMOTpeHa U OJ00peHa MpeaMETHO-
IIUKJIOBOI KOMHCCHEH TperoiaBareneii 001eo0pa3oBaTenbHOrO IUKIIA.

PaGouas nporpamma y4ebHOro nmpeamMera pazpadoTaHa Ha OCHOBE:

denaepanbHOTO TOCYAapCTBEHHOTO 00pa30oBaTENLHOTO CTaHAApTa CPETHEro OOIIEro
obpazoBanus (nanee — ®I'OC COO), yrBepxaeHHoro [Ipukazom MunucrepcTsa oOpa3oBaHus U
Hayku Poccuiickoit ®@enepanuu ot 17 mas 2012 r. N413 (3apeructpupoBan MUHHCTEPCTBOM
octuri PO 07.06.2012 r. N 24480 (B pen.));

denepanbHON 00pa30BaTENBHONM MPOrpPaMMBI cpelHero oOIero odpazoBaHus (naiee -
®OIT COO), yrBepxkaennoro [Ipukazom MunuctepcrBa npocpenieHus: Poccuiickoit deneparuu
ot 23.11.2022 r. N 1014 (3apeructpupoBadn MunucrepctsoM roctuuuu 22 aexadbps 2022 r. N
71763);

C yderoM (QenepaIbHOro TOCYAapCTBEHHOTO O0pa30BaTEIbHOIO CTAaHIApTa CPEIHETO
npodeccuonansHoro obpazoBanus (magee — OI'OC CIIO) mo cmenumanbHocTH 38.02.01
DKOHOMHKA M OyXraiaTepckuil yueT (110 OTpacisiM), YTBEPKIEHHOTO Npuka3oM MuHucTepcTBa
obpazoBanust u Hayku Poccuiickoit @enepamun ot 05.02.2018 r. N 69 (3apeructpupoBaH
MunucrepctBoM  toctunuu PO 26.02.2018 r. N50137) wu IlpumepHoil OCHOBHOM
oOpa3oBaTenpHON TporpaMMebl 1o crienuanbHocTd 38.02.01 DKkoHOMUKA U OyXTalTepCKUN ydeT
(o oTpacisam).

BuyTpenHsis sxcriepTusa:
3amecTuTeNnb U.0. JUPEKTOpa
1o yuebHoii padote IO.E. I'ypkoBa



COJAEP)KAHUE

OBIIAA XAPAKTEPUCTUKA ITPOI'PAMMBI YYEBHOI'O IPEJIMETA

. CTPYKTYPA U COAEP KXAHUE YYEBHOI'O IPEIMETA
. YCJIOBMS PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O IPEJIMETA

. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
INPEAMETA



1. OBIIASI XAPAKTEPUCTUKA ITPOI'PAMMBbI YYEBHOI'O ITIPEJIMETA
C0OO0.01.07 MaTemMaTuka

1.1. MecTto mnpeaMera B CTPYKTYpe OCHOBHOII MNpo¢ecCHOHATBHOH 00pa3oBaTeIbHOM
NPOrpamMmsbI:

Pabouas nporpamma  ydyeOHOro  mpeamera  SBISETCS  O0SI3aTENBHOM  4YacThIO
0011e00pa3oBaTeIbHOro UKJIa OCHOBHOM Ipo(decCHOHaIbHONW 00pa30BaTEeIbHON IPOrpaMMBI 110
cnernuaabHocTH 38.02.01 DxoHOMHKA U OYXTaNTEPCKUM y4eT (110 OTPacisim).

[Ipenmer BxoauT B oO0s3arenbHyl0 npeameTHyto obmacte ®I'OC COO «Marematuka u
nH(OPMATHKA» M U3y4aeTCsl HA YIrITyOJICHHOM YPOBHE.

1.2. leau u3yyeHust y4eOHOro nmpeamera

Lenr ocBoenust mnpenMera «Marematuka» (BKJIO4as Kypcel "AnreOpa W Hadaia
Mmaremaruueckoro  ananuza", '"leomerpus", "BepostHocTs U crarucTHka" OCBOCHHE
00YyYarOIUMHUCS COICPKAaHUS MPEeIMETa U JOCTHKEHUE PE3YyIbTaTOB €€ M3Y4YEeHHUSI B COOTBETCTBHH C
tpedoBanusiMu @I'OC COO ¢ yyerom npodeccronanbHoit Hanpaiennoctu PI'OC CIIO:

. dbopMUpOBaHHE  LEHTPAJbHBIX  MATeMAaTUYECKUX  MOHATHH  (YHCIO,  BEIMYMHA,
reoMeTpuueckas  (Qurypa, TmepeMeHHas, BEPOSATHOCTh, (QYHKIUS), O00ECIECYHBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTHYECKOTO 00pa30BaHMs 00yJarOIINXCS,

o IIOABCACHUC o6y11afoumxc;1 Ha AOCTYIIHOM JJIs1 HUX YPOBHC K OCO3HAHWIO B3aWMMOCBA3U
MAaTEMAaTUK MU OKPpYXAroHmero mMupa, NMOHUMAaHHUC MATCMATHKHU KaK 4YaCTU OGHICfI KYJIBbTYPHBI
YCJI0BCUYCCTBA,

. pa3BUTHE  WHTEJUICKTYyaJbHBIX M  TBOPYECKHX  CIIOCOOHOCTEH  OOyYarommxcs,
II03HABATEJIbHON aKTUBHOCTH, HUCCIIEI0BATEILCKUX YMEHHM, KPUTUYHOCTH MBILUICHUS, HHTEpECa
K U3Y4YECHHUIO MATEMaTUKH;

L4 (l)OpMI/IpOBaHI/Ie (bYHKHHOHaHBHOﬁ MaTeMaTH4eCKOMn I'paMOTHOCTH: YMCHHS PACIIO3HABATDH
MAaTEMaTUUYCCKHUE AaCIICKThl B PCAJIbHBIX JXHU3HCHHBIX CUTyallUAX W IIPU H3YUCHHUH APYTUX
yLIe6HBIX npeaAMETOB, IMPOABICHUA 3aBHCHUMOCTEHN U 3aKOHOMepHOCTCﬁ, (bOpMy.]'IPIpOBaTL HX Ha
A3BIKC MATCMATHUKM MW  CO3JaBaTb MATEMATH4YCCKUC MOACIHU, IMPUMCHATH OCBOCHHEBIN
MaTeMaTHUCCKUMI arnmapar JUIA pemicHuAd IMMPAKTUKO-OPUCHTHUPOBAHHBIX 3aaad,
HUHTCPpHUPECTUPOBATL U OLICHUBATD IMOJIYYCHHBIC PE3YJIbTATHI.

1.3. [lnanupyemblie pe3yJbTaThbl 0CBOCHUS THCIHUILINHBI:

Ocoboe 3HaueHHe [UCHUIUIMHA HUMeeT MNpu (HOPMUPOBAHMM U Pa3BUTHM OOIIUX
komnerenuii: OK01 - OKO07.

B pamkax mporpammbl y4eOHOTO TpeaMeTa OOydaroUuIMMHCS OCBAaWBAIOTCS JTHMYHOCTHBIE,
MeTarpeIMETHBIE U TTPEIMETHBIC PE3YIIbTaThl B COOTBETCTBHH ¢ TpeboBanmsiMu OI'OC cpennero
oOuiero obpaszoBanus: auuHocTHbIE (JI), MeTanpenmeTHbie (M), mpeaMeTHbIE A1 6a30BOTO
ypoBus (I1), u yenybnennoco yposus (I1y).

JIMYHOCTHBIE PE3YJbTATDI

rpa:kIaHCKOe BOCIIUTAHHE:

JI1 - chopMupOBAaHHOCTH TPAKTAHCKOW TMO3UIMH O0YyYaroIerocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHIICKOTO OOIIECTBa;

JI2 - oco3HaHME CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00s13aHHOCTEH, YBaXKEHUE 3aKOHA U
MIPaBOTIOPSIIKA;

JI3 - npuHATHE TPAJUIMOHHBIX HAIIMOHAJIBHBIX, O0IIEYETIOBEYECKIUX IT'YMAHUCTHUECKUX U
JIEeMOKPAaTUIECKUX IIEHHOCTEH;

JI4 - TOTOBHOCTH IPOTUBOCTOSTH UJICOJIOTMU IKCTPEMHU3MA, HAllMOHATTN3MA, KCeHO(POOHH,
JUCKPUMHUHALIUY 110 COLMATIbHBIM, PEIMTMO3HBIM, PACOBBIM, HAIIMOHAJILHBIM IPU3HAKAM;
JI5 - TOTOBHOCTB BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX IPAXKAAHCKOT0 OOIIECTBA,
y4acTBOBaTh B CAMOYIPABIEHHUH B ILIKOJIE U AETCKO-IOHOIIECKUX OpraHU3alusiX;



JI6 - ymeHMe B3aUMOJICHCTBOBATD C COIMAIBHBIMU HHCTUTYTaMHU B COOTBETCTBHHU € MX (QYHKITUSIMH
M Ha3HAUYCHHUEM;
JI7 - rOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOM ESITEILHOCTH;

NAaTPHOTUYECKOE BOCIIUTAHME:

JI8 - chopMHupOBAaHHOCTH POCCUHCKOM IPaKIaHCKOW HICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH niepe PoauHol, rop1ocTu 3a CBOM Kpaii, CBOIO
Ponuny, cBOM SA3BIK U KyJIbTYpPY, IPOILJIOE U HACTOALLEE MHOTOHALIMOHAJIBLHOTO Hapoa Poccuu;
JI9 - ueHHOCTHOE OTHOIIIEHHE K TOCYIapCTBEHHBIM CUMBOJIaM, HCTOPUUYECKOMY U IPUPOTHOMY
HACJICJTUIO, TAMATHUKAM, OOCBBIM MOJIBUTAM M TPYJOBBIM JOCTHKCHHSIM HAPOJIa, TPAJTUIIHSIM
Hapos10B Poccuu; noctmxkenusim Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUIX, Tpyae; JI10
- uaeitHas yoexxJIeHHOCTh, TOTOBHOCTb K CiIy>kKeHHI0 OTEeUeCTBY U €ro 3aliuTe, OTBETCTBEHHOCTD
3a ero cyan0y;

AYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:
JI11 - oco3nanme NyXOBHBIX IIEHHOCTEH poccuiickoro Hapoaa; JI12 -
c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO ITOBEICHHUS;
JI13 - criocoOHOCTH OLIEHUBATH CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSCh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

JI14 - oco3HaHue TUYHOTO BKJIA/a B IOCTPOCHUE YCTOWYMBOTO Oymymiero; JI15 - orBercTBeHHOE
OTHOIIEHHE K CBOUM POJUTENSIM U (W) APYTUM YJIEHAM CEMbU, CO31aHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO NPUHATHUS LICHHOCTEH CeMEeHOM KU3HU B COOTBETCTBUHM C TPAJULIUSIMH HApOI0B
Poccuu;

3CTeTHYeCcKoe BOCIIUTaHNe:

JI.16 - acTeTryeCKOE OTHOIIIEHUE K MHUPY, BKIIIOUAsl SCTETUKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPyAA U OOIIECTBEHHBIX OTHOIIEHM; JI.17 - ctocoOOHOCTh BOCTIPUHUMATH
pa3IM4HbIE BUIbI UICKYCCTBA, TPAAULMNA U TBOPYECTBO CBOETO

U JPYTUX HApPOJOB, ONIYIIATh IMOIIMOHAILHOE BO3/IEHCTBUE UCKYCCTBA; JI.18 - yOeX1IeHHOCTD B
3HAYUMOCTH I JJMYHOCTH U OOIIECTBA OTEUECTBEHHOTO M MUPOBOT'O UCKYCCTBA, STHUYECKHUX
KYJIbTYPHBIX TPAIULMKA U HAPOJHOTO TBOPUECTBA;
JI.19 - rOTOBHOCTH K CAMOBBIPAXEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMJIICHUE TIPOSIBIISATh
KauyecTBa TBOPYECKOM JIMUHOCTH;
¢pu3znyeckoe Bocnuranue, OpMUPOBAHUE KYJIbTYPbI 310POBbS U SMOIHOHAJIBHOIO
Oslaronmosy4us:
JI.20 - cdopMupOBaHHOCTH 310POBOTO M Oe30macHOro 0bpasa KU3HU, OTBETCTBEHHOTO
OTHOIIEHHUS K CBOEMY 3/I0pOBBIO;
JI21 - mnoTrpeOHOCT, B  (U3UYECKOM  COBEPIUICHCTBOBAHWM, 3aHITHUSIX  CIIOPTHBHO-
0310POBUTEIBHON JESATENBHOCTHIO;
JI1.22 - akTUBHOE HEMPHSATHE BPEAHBIX IPUBBIYCK U UHBIX (OPM MPUUMHEHHS Bpeaa GHU3HIECKOMY
U TICUXUYECKOMY 3/I0POBBIO;
TPYAOBOE BOCIIMTAHME:
JI.23 - rOTOBHOCTH K TPYAY, OCO3HaAHUE IIEHHOCTH MAacTePCTBA, TPYI0IIO0HE;
J1.24 - TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOW U COLIMAIbHOM HAIPaBICHHOCTH,
CHOCOOHOCTh MHUITMMPOBATH, TUIAHUPOBATh U CAMOCTOSTEIHHO BBIIMOJHATH TaKYyIO EATEIbHOCTH;
JI.25 - mHTEepec K pa3nuuHbIM cdepaM MpoPEeCCHOHAITBHON AESITEIPHOCTH, YMEHHUE COBEPIIAThH
OCO3HAHHBIN BBIOOP Oyaymiel nmpodeccuu U peain30BhIBaTh COOCTBEHHBIC KM3HEHHBIE TIIAHBI,
JI.26 - TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO U caMOOOPa30BaHUIO Ha MPOTSIKEHUU BCEH
KU3HH;
IKO0JIOTHYecKoe BOCIIUTaAHNe:

JI.27 - chopMHpPOBAHHOCTH SKOJOTMYECKOW KyJIbTYpbl, MOHHMaHUE BIUSHUS COLMAIBHO-
SKOHOMMYECKUX IPOLIECCOB HA COCTOSHUE TPUPOAHOM M COIMAIBHOM Cpelbl, OCO3HAHUE
MI00ATBHOTO XapaKTepa IKOJIOTHIECKUX TPooIIeM;

JI.28 - mimaHMpOBaHWE M OCYILECTBICHHE JIEHCTBHM B OKpPYKAOLIEH Cpelle Ha OCHOBE 3HAHUS
LeJIeN yCTONYMBOIO Pa3BUTHS YEIIOBEYECTBA;



JI.29 - akTUBHOE HENMpPUATHE ACUCTBUMN, IPUHOCAILIUX BPEJ OKPYKAIOIICH cpenie;
JI.30 - yMeHue MPOTHO3UPOBATH HEOIArONPHUATHBIC SKOJIOTHUECKHUE TIOCIEACTBHUS
MPEANPUHUMAEMBIX JEHCTBUM, TPEAOTBPALIATh UX;
JI.31 - pacuupenue onbiTa AeATeIbHOCTH YKOJOTUUECKON HAIPaBICHHOCTH;

HEHHOCTH HAYYHOI0 MO3HAHUS:
JI.32 - chopMHpOBaHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKd ¥ OOINECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JTUAIOTEe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TOJIUKYJIBTYPHOM MHPE;
JI.33 - COBepILIEHCTBOBAaHUE SI3BIKOBOM M  YUTATEIbCKOM KYJIbTYphl KaK CpEICTBA
B3aUMOJICHCTBUS MEXY JIFOJbMH U MO3HAHUS MUPA;

JI.34 - oco3HaHME LIEHHOCTU HAayYHOW JEATEIbHOCTH, TOTOBHOCTbh OCYLIECTBIISITh POEKTHYIO U
HCCIIEI0BATEIbCKYIO JeSTEIbHOCTh HHUBUIyalbHO U B IPYIIIIE.

METANPEIAMETHBIE PE3YJIbTATbHI
ITo3naBaTebHBIE YHMBepcaJIbHbIE YUeOHbIe 1eliCTBUS
Ba3oBbie Joruyeckue aeiicTBus:

M1 - camocTosTenbHO (HOPMYTUPOBATh W aKTyaJM3UPOBaTH MPOOJIEMY, pacCMaTpHUBATH e€e
BCECTOPOHHE;
M2 - ycraHaB/IMBaTh CYLIECTBEHHBIN NPU3HAK WM OCHOBaHMS JJIsl CpaBHEHUS, KilacCU(DUKaLUK U
0000I1IEHHS;
M3 - onpenensTh 1eNu ACITEIbHOCTH, 3a7aBaTh IapaMeTPhl U KPUTEPUU UX TOCTUIKEHUS;
M4 - BBIABIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX;
MS - BHOCUTH KOPPEKTUBBI B I€ATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB LIEIIAM,
OLICHUBATh PUCKHU ITOCIIEICTBUI 1E€ATEIBHOCTH;
M6 - pa3BuUBaTh KpEaTHBHOE MBIIUICHNE TIPU PEIICHUH KU3HEHHBIX TIPOOIIeM;

Ba3oBble nccienoBare/bCKue 1eHCTBUA:
M7 - BrajeTh HaBBIKAMH Y4€OHO-UCCIEA0BATEIBCKON U MPOEKTHOMN e TEIHbHOCTH, HABBIKAMH
paspelieHus npooiem;
M8 - cmnocoOHOCTP M TOTOBHOCTH K CaMOCTOSATEIbHOMY IIOMCKY METOJIOB peIleHUs
MPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB ITO3HAHUS;
M9 - oBnaneHne BUAAMH ACSITEIBHOCTH IO IMOJyYEHUIO HOBOI'O 3HAHUS, €r0 MHTEPIPETALNH,
MpeoOpa3oBaHNUI0O M NPUMEHEHUIO B Pa3jMYHBIX Y4YEOHBIX CHUTyallUsX, B TOM 4YHUCIE IMpHU
CO3JIaHMH Y4EOHBIX M COIIMATIBHBIX IPOEKTOB;
MI10 - ¢opmupoBaHue HAyYHOrO THUIIA MBILIUICHUS, BJIAJCHUE HAyYHOM TEPMHUHOJIOTHUEH,
KJIFOUEBBIMM ITOHATUSMHU U METO/IAMU;
MI1 - craButh u popmynupoBaTh COOCTBEHHBIC 3a/laud B OOpa30BaATEIBHOU IEATEIHLHOCTH U
KU3HEHHBIX CUTYalUsX;
MI12 - BBIABIATH NPUYMHHO-CIEICTBEHHBIE CBSI3M U AKTyaJM3UpOBaTh 3a7ady, BBIABUIATH
TUIOTE3y €€ PCHICHHA, HAXOAWUTL apryMCHTLI JJId AOKa3aTCJIbCTBA CBOUX YTBep)KﬂeHHﬁ, 3a1aBaThb
napaMeTpbl U KPUTEPUU PELICHMUS;
M13 - aHanu3upoOBaTh MOITYUYECHHBIE B XO/I€ PELIEHUS 3a/1a4 Pe3yJIbTaThl, KPUTHYECKH OLICHUBATh UX
JIOCTOBEPHOCTB, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;
M14 - naBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;
M15 - pa3pabaTbiBaTh IJIaH PEIICHHS TPOOJIEMBI C YUETOM aHAJIN3a UMEIOIINUXCS MaTePUATBHBIX
U HEMATEpUAJIbHBIX PECYPCOB;
MI16 - oCymIeCTBIIATH IeNIEHANPAaBICHHBI TTOUCK MEPEHOCa CPEACTB M CIOCOOOB NIEHCTBUS B
poeCCUOHATILHYIO CPEeY;
MI17 - ymeTh TEepeHOCHTHh 3HAHWS B T[IO3HABATEIBHYI0 U TPAKTUYECKYIO 00JIacTh
KHU3HEIEATEIbHOCTH;
M18 - yMeTh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;
M19 - BbIABUTATH HOBBIE UJEH, ITPEAIAraTh OPUTHHAIBHBIE IOIXObI U PELICHUS;
M20 - craBuTh poOIEMBI U 337a4H, JOMYCKAIOIINE aJIbTEPHATUBHBIC PELICHHUS;

Paborta ¢ undopmanmeii:



M21 - BnameTh HaBBIKAMH TMOJy4eHHs WH(POPMAIMM W3 KMCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBIISATh  MOWCK, aHAIU3, CHCTEMATU3allMI0 W HHTEPIPETALHUIO
nHGOPMAIIMY Pa3IMYHBIX BUJIOB U (POPM IMPEIICTABICHHS,

M22 - co3maBaTh TEKCTHl B Pa3IMYHBIX (hopMaTax C y4eTOM HazHa4yeHUs WHPOpPMALUU U ee
LIEJIEBOM ayTUTOPHUHU, BBIOHpAsi ONTUMAIBHYIO ()OPMY IPEACTABICHUS U BU3yaIH3alH
(mpe3eHTanus, TabaMIA, CXeMa U APYTUe);

M23 - ouleHMBaTh JOCTOBEPHOCTD, JISTHTUMHOCTh HH(OPMAITHH, €€ COOTBETCTBUE MPABOBBIM U
MOPaTbHO-ITHYECKHUM HOPMaM;

M24 - ucmnonp3oBaTh CpelncTBa MH(YOPMALMOHHBIX W KOMMYHHMKALMOHHBIX TEXHOJIOTHH IpPU
pPCIICHUM KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPTraHHU3alMOHHBIX 3a71a4 C CO6JIIOI[CHI/I€M
TpeOOBaHMI SPrOHOMHUKH, TEXHUKN 0€30MIaCHOCTH, THTHEHBI, PECypcoCOepeKeHH s, TIPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

M25 - Brnajgerp HaBBIKAMH 3alUTHl JIMYHOW HH(GOpPMaLUH, COOII0AATh TpeOOBaHUS
MH(POPMAIIMOHHOHN 0€30MaCHOCTH.

KoMMyHuKaTHBHBbIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA
OO0wmenne:

M26 - ocyiecTBIATh KOMMYHHKAIIUU BO BceX cepax >KU3HU;
M27 - pacnio3HaBaTh HEBepOAIbHBIE CPECTBA OOIICHMS], IOHUMATh 3HAYCHUE COLIMATTbHBIX
3HAKOB, paCliO3HaBaTh MPCAIIOCBUIKA KOH(bJII/IKTHI)IX CI/ITyaIII/Iﬁ U CMATr4aThb KOH(bJII/IKTI)I;
M28 - BnameTh pa3iaMYHBIMH CHOCOOaMU OOIIEHUS W B3aUMOJICHCTBUS; apryMEHTHUPOBAHHO
BECTHU AUAJIOr, YMETh CMATYATD KOH(bJII/IKTHI)Ie CUTyalluu,
M29 - pa3BepHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIB30BAaHHUEM S3BIKOBBIX
CPEICTB;

CoBMmecTHas 1eATEJIBHOCTD:
M30 - moHUMAaTh U UCIOJB30BATh IPEUMYILIECTBA KOMAaHAHON U UHIUBUIYalbHOU padOThI;
M31 - BbIOMpaTh TEMATUKY U METO/IbI COBMECTHBIX JEHCTBUI C yUe€TOM OOIUX HHTEPECOB, U
BO3MOKHOCTEHN KaKJI0TO YICHA KOJUIEKTUBA;
M32 - npuHUMaTh L€ COBMECTHOM NEATEIBHOCTH, OPraHU30BBIBATH U KOOPAHMHUPOBATH
JEHCTBYSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH ACUCTBUMN, pACIPEIENIATh POJIH ¢ yYETOM MHEHUM
YYaCTHHUKOB O00CYXJIaTh pe3ybTaThl COBMECTHON PabOTHI;
M33 - onieHMBaTh Ka4E€CTBO CBOETO BKJIAJa M KaXKJIOT0 Y4aCTHHKA KOMAaH/Ibl B OOLIUI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;
M34 - npennaraTth HOBBIE NMPOEKTHI, OLIEHWBATH UAEH C MO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;
M35 - KOOpPAMHHPOBAaTH M BBHINOJHATH PaOOTy B YCIOBHUSIX pPEaJbHOT0, BUPTYaJbHOTO U
KOMOWHHUPOBaHHOT'O B3aUMOCHCTBUS;
M36 - ocymecTBIATh NO3UTMBHOE CTPATETUYECKOE IIOBEJACHHE B PA3JIMYHBIX CUTYalMX,
MPOSIBJISITH TBOPUECTBO U BOOOpasKeHHE, ObITh HHUIIMATUBHBIM.
PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiCTBUS
Camoopranuszaums:
M37 - caMOCTOSATENBHO OCYIIECTBISATH O3HABATENIBHYIO A€ATEIbHOCTD, BBISIBIATH TPOOIEMBI,
CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN AEATEILHOCTH U
KU3HEHHBIX CUTYaIHsIX;
M38 - caMOCTOSTENFHO COCTABIIATH IUIAH PEIIEHUs MPOOJIEMBI C YIETOM UMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUTEHUII;
M39 - naBaTh OIIEHKY HOBBIM CUTYaIUsIM;
M40 - pacmupsATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEATOUTEHUN;
M41 - nenath 0CO3HAHHBIN BEIOOP, APIYMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;
M42 - orieHUBaTh MPUOOPETECHHBIN OIIBIT;
M43 - cioco6cTBOBaTh (POPMUPOBAHUIO U MTPOSBICHUIO IIMPOKOH SpYAULIMHU B pa3HBIX 007acTAX
3HaHUi, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBIH YPOBECHbD;
CaMOKOHTPOJIb:



M44 - naBaTh OIICHKY HOBBIM CUTYAIlUsIM, BHOCUTb KOPPEKTUBHI B JIEATEILHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJbTATOB LIETISIM;
M45 - BnaaeTh HaBBIKAMHU ITO3HABATEIBHOM pedICKCHH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUI
Y MBICJIUTEJIbHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUN; M46 - HCIIONIB30BATH IPUEMBI
pedaekcuu 11 OIICHKH CUTYaIuH, BEIOOpa BEpHOTO perieHus; M47 - ymMeTh OlleHUBATh
PHCKH ¥ CBOEBPEMEHHO ITPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

IMOLMOHAJILHLIA HHTEJJIEKT:
M48 — chopMHPOBAaHHOCTH CAMOCO3HAHUS, BKITIOYAFOIIETO CIIOCOOHOCTh TIOHUMATh CBOE
AMOITMOHAIBHOE COCTOSIHUE, BUACTh HAIIPABJICHHS Pa3BUTHS COOCTBEHHON 3MOIIMOHATIBLHOMN
cdepsl, ObITh YBEpEHHBIM B ceOe;

M49 - chopMUPOBaHHOCTH CAMOPETYIMPOBAHMS, BKIIOUAIOIIETO CAMOKOHTPOJIb, YMEHHUE
MIPUHUMATh OTBETCTBEHHOCTH 32 CBOE MOBEJICHNE, CITOCOOHOCTh aAanTHPOBATHCS K
AMOIMOHAIBHBIM U3MEHEHUSM U TIPOSIBIIATH THOKOCTD, OBITh OTKPHITBIM HOBOMY; M50 -
c(hOpMUPOBAHHOCTh BHYTPCHHEW MOTHBAIIMH, BKJIFOYAIOIIEH CTPEMIICHHE K TOCTHIKEHUIO TSN U
ycnuexy, OITUMU3M, MHUIITUATUBHOCTb, YMCHHUC ﬂCfICTBOBaTI), HUCXOOA U3 CBOUX
BO3MOXKHOCTEIH;
MS51 - chopMUPOBAHHOCTD SMITATHH, BKIFOYAIOIEH CIOCOOHOCTh TOHMMATh YMOIIMOHATILHOE
COCTOSIHUEC APYTHUX, YUUTBIBATE €TO IIPHU OCYIICCTBJICHUHU KOMMYHUKAIIUH, CHOCO6HOCTI) K
COUYBCTBHIO U CONEPEKUBAHUIO;
M52 - chopMHpOBAaHHOCTH COIMATBHBIX HABBIKOB, BKIIFOUYAIOIINX CIIOCOOHOCTH BBICTPAMBATH
OTHOIICHHUS C APYTUMHU JIIOIbMHU, 3a00TUTHCS, TPOSBISATH HHTEPEC U Pa3peliaTh KOH(IUKTHI;
IpunsiTue cedst U APyrux:

MS53 - npuHHUMAaTh ce0s1, TOHMUMAas CBOM HEJOCTATKH U IOCTOMHCTBA; M54 - MpUHUMATh MOTHBBI
Y apTyMEHTHI IPYTUX JIOACH IpU aHAIIM3€ pe3yIbTaTOB AESATeNbHOCTH; M55 - mpu3HaBaTh cBOE
MIPaBO W IIPABO APYTUX HA OMHUOKY; M56 - pa3BUBaTh ClIOCOOHOCTH BHICTH MU C TIO3UIIHH
JIPYroro 4eaoBeKa.

NPEIMETHBIE PE3YJIBTATbBI

[IpenmertHble pe3ynbTaThl MO yueOHOMY mnpeamery "Martematuka" (Bkiaodas Kypcsl "Anredpa u
Hayajma mareMmarumdeckoro ananuza', "['eomerpus", "BeposrtHocTs u cratuctuka') (6a30BbIi
YPOBEHBb) TpeOOBaHUs K MPEIMETHBIM pe3ydbTaTaM OCBOCHHs 0a30BOr0 Kypca MaTeMaTHKU
JIOJKHBI OTPaKaTh:

11 - BnageHne MeToJaMM J1I0Ka3aTeNIbCTB, AITOPUTMAaMH PELIeHUs 3a/1a4; yMeHue (HopMyIMpOBaTh
OIIpECNICHUs, aKCUOMBI U TEOPEMBI, IIPUMEHATh UX, MPOBOJUTH J0KA3aTEIbHBIE PACCYKIEHUSA B
XOJI€ peLeHUs 3a1a4;

[12 - ymeHue omepupoBaTh MOHATHUSMHU: CTEMEHb YHCIa, JorapupM dYHcia, YMEHHE BBIIOIHSATH
BBIUMCJICHHE 3HAUE€HUH M MpeoOpa3oBaHMs BBIPAXKEHUM €O CTENEHSMU U Jiorapudmamw,
npeoOpa3oBaHus APOOHO-PALIMIOHAIBHBIX BBIPAKEHUIH;

[13 - ymeHue omepupoBaTh MOHITHSAMM: palMOHAJbHBIC, HppalMOHAIbHBIE, MOKa3aTelIbHBIE,
CTENeHHbIE, JIorapu(MUIECKre, TPUTOHOMETPUUECKHE YPAaBHEHUSI U HEPABEHCTBA, UX cUCTeMbl; [14
- yMEHHE ONepupoBaTh MOHATHSIMM: (DyHKUHMSA, HenpepbiBHAs (QYHKIMSA, M[POU3BOJHAS,
nepBooOpa3Has, ONpEAETCHHbI HWHTErpal; yMEHHE HaXOAWUTh IPOU3BOJAHBIE HIIEMEHTAPHBIX
(GYHKIUH, UCIONB3YS CIIPAaBOYHbBIE MAaTEPUAJIbl; UCCIEOBATh B MPOCTEHIINX caydasX GyHKIUU Ha
MOHOTOHHOCTb, HaXOJUTh HAWOOJBIINE M HAMMEHBIINME 3HaueHHs (YHKIMHA; CTPOUTH rpaduku
MHOTOYJIEHOB C  HCIIOJb30BAHHMEM  amnmaparta MaTeMaTU4YecKOoro  aHalu3a;  IMPUMEHSTb
IIPOU3BOJIHYIO IIPU PELIEHUM 3a/1a4 Ha JBUKEHHE; PEIIAaTh IPAKTUKO-OPUEHTHPOBAHHBIE 3a/1a41

Ha HanOoJbIIME U HAUMEHBIINE 3HAUeHUs!, Ha HaX0X/IEHUEe TyTH, CKOPOCTH U YCKOPEHHUS;

I15 - ymenue onepupoBaTh MOHATHSIMU: palliOHANbHas (YHKIUS, TOKa3aTeNbHas PyHKIHS,
cTeneHHas (QyHKIus, jJorapudmuueckas (yHKIUS, TPUTOHOMETpUYecKHe (YyHKIUHU, OOpaTHBIE
(GYHKINU; YMEHUE CTPOUTDH IpadUKU U3YUeHHBIX (QYHKIMH, UCTIOIB30BaTh TpaMKu MIPU U3YYEHUHU
MIPOLIECCOB M 3aBHCHUMOCTEH, NpU pEelIeHUH 3a7ad U3 APYTUX Yy4eOHBIX MPEeIMETOB U 3ajad M3
peanbHOM KU3HU; BRIpaKaTh (POPMYJIaMH 3aBUCUMOCTH MEXKY BEIIMUYMHAMU;

I16 - ymeHue pemiate TEKCTOBBIE 337a4 Pa3HbIX TUIIOB (B TOM YHUCIIE HA IPOLIEHTHI, AOIH U



YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTh TOBAapOB M YCIYr, HAJIOTH, 3a/Ja4d U3 OOJIACTH
yIpaBJIEHUS JIMYHBIMH M CEMEHHBIMM (MHAHCAMM); COCTAaBJIATh BBIPAKEHUS, YPAaBHEHUS,
HEpPAaBEHCTBA M HMX CHCTEMbl IO YCJIOBHIO 3aJaud, HCCIIEJOBaTh IIOJYYEHHOE pEIICHUE U
OLIEHUBATh IIPABJIONOA00HOCT PE3YIILTATOB;

17 - ymenue onepupoBaTh MOHATHIMU: CpeAHEe apupMeTHIecKoe, Meana, HanoobIIee

U HauMeHbINee 3HAYEHUs, pa3Max, JAUCIEpPCHs, CTAaHIApPTHOE OTKIOHEHHE YUCIIOBOTO HAOOPa;
yMEHHUE WU3BJEKaTh, WHTEPIPETUPOBATh HH(OpMAIMIO, TNPEACTABICHHYIO B TaOiHMIax, Ha
auarpamMmax, rpadukax, OTpPaKaloIllyl0 CBONHCTBAa pEAJbHBIX MPOLECCOB U  SBIICHUN;
MPEICTaBIATh UH(POPMAIMIO C MOMOIIbIO TaOJIHIl U JUarpamm; HCCIeAOBaTh CTaTUCTHUECKUE
JaHHbBIE, B TOM YHCJIE C IPUMEHEHHEM IrpauuecKux METOAOB U 3JIEKTPOHHBIX CPEJICTB;

[18 - ymeHue omepupoBaTh MOHATUSMHU: CIYYalHBIM ONBIT W CIy4ailHOE COOBITHE,
BEPOATHOCTb CIy4allHOTO COOBITUS; YMEHME BBIYHUCIATH BEPOSATHOCTh C HCIOJb30BAHUEM
rpaguuecKux METO/I0B; HIPUMEHSATh (OPMYJIbI CIOXKEHUS U YMHOXKEHHsI BEpPOSITHOCTEH,
KOMOMHATOpHBIE (akThl U (POPMYIIBI MPU PEIICHUH 3a/1a4; OLEHHBATH BEPOSTHOCTU PEaJbHBIX
COOBITHI; 3HAKOMCTBO CO CIIy4ailHBIMHM BETMYMHAMH; YMEHHE IPUBOJUTH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YMCEN B IPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSAX;

I19 - ymeHue onepupoBaTb MOHATHAMU: TOYKA, IpsAMas, IUIOCKOCTb, IPOCTPAHCTBO,
JIBYIPaHHBIN yroJl, CKpEeLUBArOIuecs IPsIMbIE, apaJUIeIbHOCTh U NEPHEHAUKYIAPHOCTD MPSMBIX
U IUIOCKOCTEH, YroJl MEXAYy NPsAMBIMH, Yrojl MEXIYy HNPSMOM M IUIOCKOCTBIO, YrOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY NPSAMBIMH, PACCTOSHUE
MEX]y IUIOCKOCTSMH; YMEHHUE UCII0JIb30BaTh [IPH PELICHUU 33]a4 N3y4yeHHbIE (QaKThl U TEOPEMbI
TUTAHUMETPHUH; YMEHHE OLIEHUBATH Pa3Mephbl 00BEKTOB OKPYKAIOIIET0 MHPA;

IT10 - ymeHue onepupoBaTh MOHATUSMU: MHOI'OI'PAaHHUK, CEYEHHE MHOIOIpaHHUKA, KYyO,
napauiesienurne i, mpu3Ma, mupaMmuaa, Gurypa u moBepXHOCTh BPAIICHHs, WIMHAP, KOHYC, IIap,
chepa, ceyeHus (UIypbl BpallleHUs, IUIOCKOCTb, Kacarouiascs cepbl, LUIMHIPA, KOHYcCa,
IUIOINA/b OBEPXHOCTHU MUPAMUJBI, IPU3MBI, KOHYCa, LIWIMHIPA, IUI0maas chepbl, 00beM Kyoa,
MIPSIMOYTOJIBHOTO TMapajIeNieNuIea, TUPaMUIbl, NIPU3MBbI, IWINHAPA, KOHYyCa, IIapa; yMEHHE
n300pakaTh MHOTOTPAHHUKU M IOBEPXHOCTU BPAILUEHUS, UX CEYEHMS] OT PYKH, C IOMOIIBIO
YEepTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB; YMEHHE pacro3HaBaTb CHMMETPHIO B
MIPOCTPAHCTBE; YMEHHE PaclO3HaBaTh IPaBUIIbHbIE MHOIOTPAHHUKH;

IT11 - ymenue onepupoBaTh NOHITUSIMU: IBUKEHUE B MPOCTPAHCTBE, MOAO0HBIE (PUTYpHI B
MIPOCTPAHCTBE; HCIOJB30BaTh OTHOIIEHUE IUIOMIAJCH MOBEPXHOCTEH M O00BEMOB MOJOOHBIX
¢buryp npu perieHuu 3aaay;

IT12 - ymeHHe BBIYUCIATH TEOMETPUYECKUE BEIMUUHBI (JIMHA, YTOJ, IJI011a/1b, 00BEM,
II0UIa/1b MOBEPXHOCTH ), UCIIOJIb3YSl U3YUYEHHbIE (POPMYJIIBI U METOIBI;

IT13 - yMeHue onepupoBaThb NOHATHAMU: MPSAMOYTOJIbHAs CHCTEMA KOOpAMHAT,
KOOpJIUHATBhl TOYKH, BEKTOP, KOOPAMHATHl BEKTOpa, CKAJIAPHOE MPOU3BEICHHUE, YIOl MEXIY
BEKTOpPaMM, CyMMa BEKTOPOB, IIPOM3BEIECHUE BEKTOpAa HAa 4YHUCIJIO; HAXOAUTH C IIOMOILBIO
M3Y4YEHHBIX (POPMYIT KOOPJIMHATHI CEPETUHBI OTPE3Ka, PACCTOSHUE MEXKTY IBYMS TOUKAMU;

[114 - ymenue BBHIOMpATh MNOIXOASIIMM HM3YyYEHHBIM METON JUIsl pEIIeHUs 3aj]auu,
pacmo3HaBaThb MaTemMaTHueckue (akThl M MaTeMaTH4YeCKHe MOJEIM B MPHUPOJIHBIX H
OOIIIECTBEHHBIX SIBICHUSX, B MCKYCCTBE; YMEHHE TNPUBOJUTH MPUMEpPhl MaTeMaTHUYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

[To yuebnomy mpenmery "Matemaruka" (Bkitoyass pasgensl "AnreOpa M Havana
Matematuueckoro ananusa', "l'eomerpus", "BepostHocTh M craTHcTuKa") (yri1yOJeHHBIH
YPOBEHB) TpeOOBaHUS K MIPEIMETHBIM pe3yabTaTaM OCBOEHHS YIiyOJIeHHOT0 Kypca MaTeMaTUKH
JOJDKHBI BKIIFOUaTh TpeOOBaHMS K pe3yjbTaTaM OCBOEHMsI 0a30BOro Kypca W JOMOJIHUTEIHHO
OTpaXKaTh:

[Tyl - ymenue omepupoBaTh MOHATHUSMHU: OIpEAEICHHE, aKCMOMa, TeOpeMa, CJEACTBUE,
CBOMCTBO, MPHU3HAK, JOKA3aTebCTBO, PABHOCWIbHbBIE (POPMYIUPOBKH; YMEHHE (POPMYITUPOBATH
00paTHOE ¥ MPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI,



UCIOJb30BAaTh METOJ MAaTeMaTH4eCKOM WMHIYKLWHU; MPOBOJUTH JOKa3aTENbHbIC PacCyKICHUS
IIPY PEIICHNUH 3a/1a4, OLICHUBATh JIOTUYECKYIO IPaBHIBHOCTD PACCYKICHUII;

[Tly2 - ymeHue omnepupoBaTh MOHSTHSIMH: MHOXKECTBO, HOJMHOXKECTBO, ONEpAIMH HaJ
MHO)KECTBAMH; YMEHHE HCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT JUis ONHCAHUS
peanbHBIX MPOLIECCOB U SABICHWA M MPH PEIICHUH 3a7ady, B TOM 4YHCIE M3 JPYruX y4eOHBIX
PEMETOB;

Ily3 - ymeHue omepupoBaTh MOHATHSIMHU: Tpad, CBSI3HBIA rpad, AepeBo, mukil, rpad Ha
IUIOCKOCTH; YMEHHE 3aJlaBaTh W OMHUCHIBATH I'padbl Pa3IMYHBIMH CIIOCOOAMH; HCIIOJIB30BATh
rpadbl IpU PELICHUH 33/1a4;

[Ty4 - ymenue cBOOOJHO OINEPUPOBATH MOHATHSIMH: COYETAHHME, NMEPECTaHOBKA, YHMCIIO
COYETaHUH, YUCIIO MEPEeCTaHOBOK; OMHOM HpI0TOHA; yMEeHHE MPUMEHSATh KOMOMHATOPHBIE (haKThI
U pacCyKIEHHs ISl pEIICHUS 3a/1a4;

ITy5 - ymenue onepupoBaTh MOHATUSAMU: HATYPAJIbHOE YUCIO, LIEJIOE YUCIO, OCTATOK I10
MOJYJIIO, PAalMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO, MHOJKECTBA HATypaJIbHBIX, LENbIX,
palMOHAIbHBIX, JCHUCTBUTENBHBIX YHCENI, YMEHUE HCIOJb30BaTh IIPU3HAKU JEIUMOCTH,
HAaMMEHBIIMKA OOUIM JenuTeNs W HaumMeHblnee oOIiee KpaTHoe, alropuT™ EBkimaa mpu
peuIeHny 3a/1a4; 3HAaKOMCTBO € Pa3JIMYHBIMU MO3ULMOHHBIMY CUCTEMAMU CUUCIICHUS;

HY6 - YMCHUC CBO60)IHO OIICPHUPOBATL IMOHATHUAMU: CTCIICHb C LCJIbBIM II0KAa3aTCJICM,
KOpPCHb HaTypaJILHOfI CTCIICHHU, CTCIICHb C pPalUMOHAJIbHBIM IIOKa3arcyieM, CTCIICHb C
,Z[eﬁCTBI/ITeJILHbIM (BeI_HeCTBCHHBIM) II0Ka3aTcCJIEM, J'IOI‘apI/I(bM qucia, CHHYC, KOCUHYC U TaHT'CHC
IIPpOU3BOJIbHOI'O YHCJIa,

[Ty7 - ymeHue onepupoBaTh MOHITHSIMH: TOXKAECTBO, TOXKIECTBEHHOE IPEOOpa3OBaHUE,
YPaBHEHUE, HEPABEHCTBO, CUCTEMAa YpPAaBHEHUN U HEPABEHCTB, PABHOCUIBHOCTH YPaBHEHMIA,
HEPABEHCTB M CHUCTEM, palUOHAIBHBIC, HPPALHUOHAIBHBIE, II0KA3aTCIbHbIE, CTEIECHHBIE,
JorapupMuuecKue, TPUroHOMETPUUYECKNUE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHE pellaTh
YPaBHEHUs, HEPABEHCTBA M CUCTEMBI C IIOMOILIBIO Pa3IMYHBIX IPUEMOB; PEIATh YPaBHEHUS,
HCEPAaBCHCTBA U CUCTCMbI C IMapaMCTPOM; IPUMCHATb YPaBHCHUA, HCPABCHCTBA, UX CUCTEMBI IJId
peleHust MaTeMaTHYeCKUX 3a/1a4 U 33/1a4 U3 pa3IMYHbIX 001acTeil HayKH U pealbHOM KU3HH;

ITy8 - ymenue cBOOOAHO ONEpUPOBATH MOHATUAMU: TpapuK GyHKINHU, oOpaTHast PYHKIUS,
KOMMO3ULMs (DYHKIMH, JTUHEHHass (YHKUUS, KBajpaTHuHass (YHKIMA, CTeleHHas (QYHKUIUS C
LEeJbIM IOKa3aTeleM, TPUTOHOMETpHUYecKue (yHKIUH, oOpaTHble TPUTOHOMETPUUYECKHE
¢GbyHKIMU, TIOKa3aTeNbHas U Jorapupmudeckas (GyHKIHUU; YMEHUE CTPOUTH rpaduku QyHKIMIA,
BBITNIOJHATH NpeoOpa3zoBaHus rpaduKoB QyHKIUI;

YMEHHUE UCIOJIb30BaTh Tpaduku QyHKIMHA 71 U3YYEHHs MPOIECCOB M 3aBUCUMOCTEH TIPHU
pelIeHnH 3a7ad U3 APYTruX yu4eOHBIX MPEAMETOB M U3 PealbHOM KU3HU; BRIpAXaTh (HopMynaMu
3aBUCUMOCTH MEXK]y BEJIMUYNHAMMU;

YMCHUC CBO60)IHO ONCprupoBaTh IOHATUAMU: YCTHOCTH Q)YHKHI/II/I, NEPpUOANIHOCTD
(GYHKIIUM, OTPaHMYEHHOCTh (YHKIIMH, MOHOTOHHOCTb (YHKIIMH, OSKCTpeMyM (YHKIIUH,
HauOoJblllee W HauMeHbIIee 3HaueHUus (YHKIUM Ha MPOMEXKYTKE, YMEHHE MPOBOJUTH
uccneaoBanue QyHKIINH,

YMEHUEC HUCIIOJIb30BATh CBOMCTBa U l"pa(l)I/IKI/I q)YHKHHﬁ AJI pCUICHUA ypaBHeHHﬁ, HEPABCHCTB
U 3a/1a4 ¢ mapaMmeTpamu; n300pakaTb Ha KOOPAMHATHOM MIOCKOCTH MHOXKECTBA PEIICHUN
YpaBHCHHUH, HEPABCHCTB U UX CUCTEM;

[Iy9 - ymenue CBOOOJAHO  OMEPUPOBATH  MOHITUSAMH:  IOCIEIOBATEIHLHOCTb,
apudmernueckass TpOrpeccusi, TeOMETpUYecKass Mporpeccusi, OECKOHEYHO YObIBaroIIas
reoMeTpHUECKasi TPOTPECCHsT; YMEHHE 3a/1aBaTh MOCIIE0BATEIILHOCTH, B TOM YHCIIE C TTOMOIIBIO
PEKYpPPEHTHBIX opMyIT,;

[Ty10 - ymeHue onepupoBaTh MOHSATUSMU: HEMPEPHIBHOCTH (DYHKIIMU, aCUMITOTHI rpaduka
(GyHKIIUHM, TIepBas ¥ BTOpas MPOU3BOJHAS (PYHKIUU, TEOMETPHUUECKHH M (U3UUYECKUN CMBICI
MIPOM3BOJIHOM, TMEpPBOOOpa3Hasi, OMPENCIICHHBI WHTErpaj; yMEHHWE HaXOIUTh AaCHUMIITOTHI
rpaduka (QyHKUMH; yMEHHE BBIYUCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEIEHUS, YAaCTHOTO W
KOMITO3HUITMHU (YHKIIUHA, HAXOIUTh YpaBHEHUE KacaTeIbHON K rpaduKy ¢ yHKIINH,



YMEHHUE HWCIIOJIb30BaTh MPOU3BOJHYIO U HWCCIEAOBAaHUS (DYHKIMHA, I HAXOXKICHUS
HAWTYYIIEero PElIeHUs] B IPUKIIAJHBIX, B TOM YHCJIE CONUATBHO-YKOHOMUYECKUX U (PU3UUECKUX
3ajavax, Ui ONPENEICHUs CKOPOCTH M YCKOPEHUS; HaXOIUTh IUIOMIAT M 00BbeMbl (QUTYp C
MOMOIIBI0 MHTETpalia; MPUBOAUTH MPUMEPHl MAaTEMaTHYECKOIO0 MOJEIHPOBAHUS C IMOMOIIBIO
g depeHIMaTbHBIX YPAaBHCHHIA,

ITyll - ymeHue onepupoBaTb TIOHATUSAMHU: KOMIUIEKCHOE YMCJIO, COINPSKEHHbIE
KOMIUIEKCHBIE YHCIIa, MOAYJb U apryMEHT KOMIUIEKCHOTO 4Hcia, (hopMa 3amucy KOMILICKCHBIX
yrucen (reoMeTpuyueckas, TpPUTOHOMETpUYecKas M airedpandeckas); yMeTb HPOH3BOIUTH
apupMeTHyecKue ACHCTBUS ¢ KOMIUIEKCHBIMU YHUCIIaMH; IPUBOAUTH NPUMEPHI UCIOJIb30BAHUSA
KOMIUIEKCHBIX YHUCEJ;

ITy12 - ymenue cBOOOJHO ONEpUPOBATh MOHATUAMU: CpeHee apupMeTHuIecKoe, MeIuaHa,
HauOoJibllee M HauMEHbIIEEe 3HAYEHUs, pa3Max, AUCIEPCHs, CTaHAAPTHOE OTKJIOHEHHE I
ONMCAaHUsl YMCIIOBBIX JIAaHHBIX; YMEHHUE HMCCIEA0BATH CTATUCTUUYECKUE JAHHBIE, B TOM YHUCIE C
IpUMEHEHHEM TIpadUUecKUX METONOB M DJIEKTPOHHBIX CPEICTB; TpaHUuecKd HCCIeI0BaTh
COBMECTHbIE HaOIIOICHUS C TIOMOIIIbIO IMarpaMM PacCEUBAHUS U JTMHEWHOHN perpeccuu;

[Tyl3 - ymeHMe HaxXxoIuUThb BEPOATHOCTH COOBITUH C HCIOJIB30BAHUEM TIpaUUYeCKUX
METO/IOB; IPUMEHSATh I pelIeHus 3a1ad (hOpMyJibl CIIOKEHUS U YMHOKEHHsI BEpPOSTHOCTEH,
dbopMynly TOJTHOW BeposTHOCTH, Gopmyny bepHyman, komOuHaTOpHBIE (PAKTBI U (QOPMYIIBL;
OLIEHUBATh BEPOSTHOCTH peallbHBbIX COOBITUH; yMEHHE OINepUpOBaTh IMOHATUSAMU: ClydaiiHas
BEIMYMHA, pacHpeieieHue BEpOSTHOCTEH, MaTeMaTHYeCKOe OXKUAAHUE, JHUCIepCcUs M
CTaHJApTHOE OTKJIOHEHHWE CIy4alHON BeIMUYMHBI, (DYHKIUH paclpenesieHus U IUIOTHOCTU
PaBHOMEPHOTr0, TOKa3aTeIbHOTO U HOPMAJIbHOTO paclpesieieHuii; yMEHHE HCII0JIb30BaTh
CBOWCTBA M3YYEHHBIX pacHpeAeieHUH I pelIeHus 3a7ay; 3HAKOMCTBO C IMOHATHSMM: 3aKOH
OOJNBIIMX YHCEN, METOJbl BHIOOPOUYHBIX HCCIECIOBAHWH; yMEHHE TPUBOJIUTH TMPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

[Tyl4 - ymenue cBOOOJHO OIEpUPOBaTh MOHATUSAMHU: TOUKA, IMpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4Y, IUIOCKHM yroj, JBYIpaHHBIA Yroj, TpPeXTpaHHBIA Yroi,
IepeceKaroImecs, napauleJbHble U CKPELIMBAIOLIMECs MpsAMble, MapajulelbHOCTh U
NEPIEHAUKYJIIPHOCTh NPSAMBIX U MJIOCKOCTEH, Yrojl MEXIy MPSAMBIMHU, YO MEXIy NPsSMON U
TUTOCKOCTBIO, YTOJI MEX]Ty TUIOCKOCTSIMHU; YMEHHE UCIIOIB30BaTh MIPU PEUICHNUH 337a4 H3yYCHHBIC
(bakThl ¥ TEOpEeMbI INIAHUMETPUHN; YMEHUE OLIEHUBATh pa3Mepbl 0ObEKTOB B OKPYXKAIOIIEM MUPE;
YMEHHE ONEepUpOBaTh MOHATUSMH: MHOTOTPAHHUK, CEYEHHE MHOTOTPAaHHHWKA, MPaBUIbHBIN
MHOTOTPaHHUK, NPU3Ma, MUpaMuaa, GUrypa v MoBEepXHOCTb BpallleHHs, HMWINHAP, KOHYC, 1ap,
chepa, pa3BepTKa IMOBEPXHOCTH, CEUYEHMs] KOHyca W UWIMHJIpa, MapajulebHble OCH WJIU
OCHOBAHHIO, CEUeHHE IIapa, IUIOCKOCTb, Kacaromasicsi cdepsl, HUIUHIpA, KOHYcCa, yMEHHE
CTPOUTh CEYEHHWE MHOTIOIpAaHHHMKA, H300pa)kaTb MHOTOTPAHHUKH, (UTYpbl M MOBEPXHOCTHU
BPAIICHHS, UX CEUCHHsI, B TOM YHCJIE€ C IMOMOMIBIO DJIEKTPOHHBIX CPENICTB; YMEHUE TPUMEHSIThH
CBOWCTBA T€OMETPUUYECKUX (DUTYDP, CAMOCTOATENBHO (OPMYIMPOBATH ONPENEICHUS N3Yy4aeMbIX
(buryp, BBIIBUTATH THIIOTE3bl O CBOMCTBAX M MPU3HAKaX TEOMETPUUYECKHX (UTYp, 000CHOBBIBATH
WIA ONpPOBEPrarh MX; yMEHUE MPOBOJUTH KJIACCUPHUKAIMIO (GUTYp MO Pa3IUMYHBIM MpPH3HAKAM,
BBITIOJTHATH HEOOXOIMMBIE JTOTTOJTHUTEIBHBIE TIOCTPOCHUS;

[Ty1l5 - ymenue cBOOOAHO ONepUpOBaTh MOHITUAMHU: IUIOMIA/L QUIYpbI, 00bEM (PUTYpHI,
BEJIMYMHA YTJ1a, PACCTOSTHUE OT TOYKH JIO THIOCKOCTH, PACCTOSTHUE MEXTY TPSMBIMHU, PACCTOSTHHE
MEXIy IUIOCKOCTSIMH, IUIOIAAb c(epbl, MUIOMAAb MOBEPXHOCTH MUPAMHJIBI, TPU3MBI, KOHYCA,
HWINHApPA, 00beM KyOa, MpsIMOYTOJbHOTO Mapajulesenumesaa, MupaMusl, TPU3MbI, WIMHApA,
KOHYcCa, [I1apa; yMeHHEe HaXOIUTh OTHOIIEHHE 00BEMOB OJOOHBIX (UTYD;

[1yl6 - ymenue cBOOOJHO ONEPUPOBATH MOHITHAMU: JIBIKEHUE, TTapaJJIeIbHBIN MEPEeHOC,
CUMMETpHSl Ha TUIOCKOCTH W B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue Moao0us, Mogo0HbIe
Gurypsl; yMEeHHE pAaclO3HaBaTh paBHbIE U TMOJOO0HBIE (DUTYpPHI, B TOM 4YHCIE B MPUPO]IE,
HUCKYCCTBE, APXUTEKTYpE; YMEHUE HCMOJIb30BATh T'€OMETPUYECKHE OTHOIICHHS, HAXOIHUTh
reOMEeTpUUYECKHEe BEIMYMHBI (JUIMHA, Yrojl, IUIOMaab, 00beM) MPHU PEIIeHUH 3aaad U3 JAPYTUX
y4eOHBIX MPEMETOB U U3 PEATHLHOM KU3HU;



[lyl7 - ymeHnue cBOOOAHO OMEpUPOBATH MOHATHSAMH: MPSIMOYTOJbHAsl CUCTEMa KOOPJIWHAT,
BEKTOP, KOOPJIMHATHl TOUKH, KOOPJAUHATHI BEKTOpa, CyMMa BEKTOPOB, NMPOU3BEACHNUE BEKTOpA HA
YHCII0, Pa3NIoKEHHE BEKTOopa Mo 0a3ucy, CKalIIpHOE NMPOM3BEIEHHE, BEKTOPHOE IMPOU3BEACHUE,
YTOJI MCXKY BEKTOPpaMH; YMCHUC UCIIOJIb30BATh BCKTOpHBIﬁ )41 KOOpI[I/IHaTHBIﬁ MCTOO AJId pCHICHUA
reOMETPUUICCKHUX 3aJad U 3a4a4 JpyTux y‘IC6HLIX npeaAMETOB; OIICPHUPOBATH ITOHATUSAMHA: MaTpHlla
2 x 2 u 3 X 3, onpefienuTeNs MaTPHIIBl, TEOMETPUUECKUN CMBICI ONPEICTUTENIS,

IIyl8 - ymeHue MoIenupoBaTh peajbHbIE CUTYallMM Ha SI3bIKE MATEMAaTHKHW; COCTABIISTH
BBIpDQ)KEHHS, YpaBHEHMs, HEPABEHCTBA W HX CHCTEMBbl [0 YCJIOBHUIO 3aJayM, HCCIEI0BaTh
MIOCTPOCHHBIE MOJIENIM C HCIIOJIB30BAaHUEM ammapara aireOpbl, HHTEPHIPETHPOBATH MOTYYCHHBIN
pe3ynbTaT; CTPOUTh MATEMATHYECKUE MOZEIIH C IIOMOIIBK T€OMETPUYECKUX NOHITUN U BEIUYHH,
pelaTh CBSI3aHHBIE C HUMH IPAKTUYECKHE 3aJauM; COCTABJSATh BEPOATHOCTHYIO MOJENb HU
WHTEPOPETUPOBATh IOJIYYEHHBIM pe3ynabTaT; peuarb NpUKIaJHble 3aJadyd  CpeACTBaMU
MaTeMaTHYECKOT0 aHaJIN3a, B TOM YHCIIE COIHATIbHO-3KOHOMUYECKOT0 U (PU3UUECKOTO XapaKTepa,

ITyl9 - ymenue BbIOMpaTh MOAXOASAIIMI METOA AJIs pEIIeHHs 3aJaud; IOHMMaHue
3HAYUMOCTH MATEMAaTUKU B U3YUYEHUU IMPHUPOJHBIX U OOIIECTBEHHBIX MPOLIECCOB U SBICHUII;
YMEHHE paclo3HaBaTh IPOSBICHHE 3aKOHOB MATEMAaTUKH B MCKYCCTBE, YMEHHE NPUBOJIUTH
IIPUMEPBI MATEMATHYECKUX OTKPBITUN POCCUNCKONW U MUPOBOM MaTeMaTU4ECKON HAyKH.

2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITIPEJIMETA

2.1. O0beM yueOHOro npeamMera U BUAbI Y4eOHOi padoThI (0uHasi popma 00yUeHHs)

Buna yue6Hol# padoThl O0bem yacoB
O06bem 00pa3zoBaTeIbHON NPOrPAMMBI JUCITUTITUHBI 322
OcHOBHOE CcOJIep KaHNe 294
BT. Y.:
— TEOPETUYECKOE 00YUCHHE 150
— IPAKTUYECKUE 3aHATUSA 144
CamocrosiTenpHas pabora 24
WuauBuyanbHbIM POEKT (qa/Her)™* HET
[TpomesxyTouHas aTTecTanus — IK3aMeH (BKITF0Yast KOHCYJIbTAIlNH U
CaMOCTOSITEJIbHYIO IOJITOTOBKY) 4




2.2. TemaTnyeckMii IJIaH U cojep:kaHue yueOHOro npeamera «Maremarukay (yriay0JieHHbIH YPOBeHb, 04Hasi popma o0yueHus )

Coaepxanne yueOHOro MaTepuaJa (OCHOBHOe U NpodeccHoHATBHO-OPHEHTHPOBAHHOE), Oo0vem | ®opmupyemble
HaumeHoBaHMe pa3/1ejiOB U TeM N
JIa0opaToOpHbIe U NPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOAY./1b (IPU HATHYUH) 4acoB KOMIIeTeHIIM I
1 2 3 4
OcHOBHOe cojlep:KaHue
Pa3nea 1. 12
IloBTOpEHUE Kypca MAaTEeMAaTHKH OCHOBHOI IIKOJIbI
Tema 1.1 CopepxaHne yueOHOIro MaTepuajia OK-01, OK-02,
Llens 1 3agaun MaTeMaTHKe Ipr | ba3oBbie 3HaHMA ¥ yMEHUS 110 MaTeMaTHKe B IPOGECCHOHAIBHON U B IOBCEIHEBHOM OK-03, OK-04,
OCBOEHHH CIIEIIUAIILHOCTH JIeATCITLHOCTH. OK-05, OK-06,
KomOuHnpoBaHHOE 3aHsTHE 2 OK-07
Tema 1.2 ConepkaHne y9eOHOTo MaTepraia
Yucna u BBIYUCICHHS.| JleficTBUS HaJ MOMOKUTENBHBIMU M OTPULIATEIBHBIMHI YHCIaMH, OOBIKHOBEHHBIMU M J€CATUYHBIMU
Bripaxkenus u npeodpazoBaHus IpoOsMHu.
JeiicTBust co creneHs My, GOPMYJIIbl COKPAILIEHHOTO YMHOKEHHSL.
KoMOnHIpOoBaHHOE 3aHATHE 2
Tema 1.3. IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/IEPKAHUE (COAep:KAHNEe PUKJIATHOTO MOTYJIs)
T'eomeTpus Ha IO0CKOCTH Bup! minockux GUryp u ux miomais.
ITpakTHKO-OpHEHTHPOBAHHBIE 3a/1a4H B Kypce T€OMETPUH Ha TNIOCKOCTH.
[IpakTHUyeckoe 3aHsITHE 2
Tema 1.4 Conepxanue yueOHOro Marepuana
IIporieHTHBIE BEIYHCICHUS ITpocThie NPOLEHTHI, pa3Hble CHOCO0B! UX BhIYMCIECHHsL. CII0KHBIE IPOLIEHTHI.
ITpakTHueckoe 3aHsITHE 2
Tema 1.5 CozepxaHue yueOHOro Marepuajia
VYpaBHeHHd U HepaBeHcTBa.| JInHEHHBIE, KBaJpaTHBIE, IPOOHO-TMHEHHBIE YpaBHEHUs 1 HepaBeHcTBa. CIIOCOObI pelieHu st
Cucremsbl ypaBHEHHHA CHCTEM JIMHEWHBIX ypaBHEeHHH. CHCTEMBI JINHEHHBIX HEPABEHCTB.
[IpakTuyeckoe 3aHsITHE 2
Tema 1.6 CopepxaHue yueOHOIro Marepuaa
BxonHoi KOHTpOJIB Brrarcnenus u npeobpazoBanusi. Y paBHEHHUS M HEPABEHCTBA. | ' €OMETpHs Ha TUIOCKOCTH.
KonrtponbHas pabora 2
Paznen 2 16
IIpsiMble ¥ JI0OCKOCTH B MPOCTPAHCTBE
Tema 2.1. CojepkaHne yaeOHOro MaTepraia OK-01, OK-03,
[Ipenmer crepeomerpun. OCHOBHBIE IOHATHS (TOUYKA, MIPSIMas, MIIOCKOCTh, IPOCTPAHCTBO). OK-04, OK-07

OCHOBHbBIE AaKCHOMBI CTCPCOMETPHUH. HepeceKanumecs[, apayICJIbHBIC U CKPCIIMBAOINNECA




OcHoOBHEbIE noHATHsA | mpsiMble. [Ipu3HaK 1 CBONCTBO CKpeIuBaronuxcs IpsaMbiXx. OCHOBHBIE TPOCTPAHCTBEHHBIE
CTEPEOMETPHH. Pacnionoxxenue| Gpurypsi.
MIPSIMBIX U TUIOCKOCTEH KomMOuHMpOBaHHOE 3aHSITHE 2
Tema 2.2. ConeprkaHne yaeOHOTO MaTepraia
TTapannensHOCTD npsameix,| [lapamnensasie npsmas u mwiockocts. Onpenenenue. [pusnak. CBoiicTBa (¢ J0Ka3aTEIBCTBOM).
pSIMOM M TIOCKOCTH, TutockocTe | [lapannensubie mnockoctu. Onpeanenenue. [Ipusnak. ColicTBa (¢ JoKa3aTenscTBOM). TeTpasap u

ero anemeHTHl. [lapamnenenwmnesn u ero anmeMeHTs. CBOWCTBA TPOTHBOIIOIOKHBIX TPaHeH u

JnuraroHasnei napamienenunena. [loctpoenue ceuennii. Pemenue 3amay.

KoMOuHupoBaHHOE 3aHITHE 4
Tema 2.3. Ilepriermukynsapaocts | ConepkaHne yaeOHOTO MaTepraia
OpsIMBIX, TpsAMOA W Tutockocty,| IlepnenankynspHele npsMele. [lapamiensHsle IpsMble, IEPIEHANKYISIPHBIE K IIOCKOCTH.
TUTOCKOCTEH IIpu3Hak nepneHAUKyYIIPHOCTH NPsAMO U TuiockocT. JlokazaTenbeTBo. [lepnenaukynsp u

HakJoHHas. [lepmeHauKynspHbIe MIOCKOCTH. lIpM3HaK NEepIeHANKYISPHOCTH TUTOCKOCTEH.

JokazatenbcTBo.

PaccTosiHusl B IPOCTPaHCTBE.

KoMOMHUPOBaHHOE 3aHSITHE. 4
Tema 2.4. Conepxanue yueOHOTo Marepuaia
Teopema 0 Tpex
NepIeHNKYISIpax Teopema o Tpex neprneHauKyIsgpax. JJokazarenscTso. Yros Mexay npsiMoi U IIIOCKOCTBIO.

YToa Mexay TIOCKOCTSIMHU.

KoMOMHUPOBaHHOE 3aHSTHE 2
Tewma 2.5. IIpodeccnoHa/IbLHO-OPHEHTHPOBAHHOE CO/IeP:KaHMe (CoAepxKaHNe MPHKJIATHOT0 MOAYJIsI)
[TapannensHble, Axkcuomsbl ctepeomeTpud. [leprieHaAnKyISpHOCTD MPAMOH U IIOCKOCTH, MApauIeTbHOCTh IBYX
TIEPIICHNKYJIISIPHEIE, NPSMBIX, NEPIEHANKYILIPHBIX UIOCKOCTH, HEPICHIUKYJIIPHOCTD INIOCKOCTEH.
CKpEIMBAIOLINECS MPsIMbIE IIpakTHueckoe 3aHsTHE 2
Tema 2.6. Conepxkanue yueOHOro Marepuaa
Pemenne 3anau. [Ipsmbie u| Pacmonoskenne mpsSMBIX ¥ IIOCKOCTEH B IPOCTpaHCTBe. [leprneHauKyIsapHOCTh U apajlieTbHOCTh
IUIOCKOCTH B IIPOCTPAHCTBE MPSIMBIX U TUIOCKOCTEN. CKPENTUBAIONTNECS MPSIMBIC.

KonTponbHas pabora. 2
Paznen 3. 12

KOOp)]HHaTI)I N BEKTOPbI

Tema 3.1

| Coneprxanne yae6uoro marepuana




JexapToBbl KOOpIUHATHI B| JlexapToBBI KOOpAMHATEI B ipocTpaHcTBe. [IpocTeiimue 3anaun B koopauHarax. Paccrosnue OK-02, OK-03,
IIPOCTPAHCTBE. Paccrosnue| Mex 1y 1ByMsl TOUKaMH, KOOPAUHATHI CEPEIUHBI OTPE3KA. OK-04, OK-07
MEXTY IBYMSI TOUYKAMH.
KOOPAHHATHI CEPETHHbI OTPE3KA. KombOuanpoBanHOE 3aHATHE. 4
Tema 3.2 ConeprkaHne yaeOHOTO MaTepraia
Bekrops! B ipocTpaHCTBE. BexTops! B mpoctpancTBe. Cia0XeHHE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YUCIIO.
VYron MEXTY Bektopamu.| Kommnanapusie BekTopsl. CkanspHoe IpoU3BeeHNE BEKTOPOB. Pa3nokeHne BekTopa 1o Tpem
CkamsipHoe Npou3BeicHIEe | HEKOMIUTaHApHBIM BeKTopaM. KoopiuHaTel BEKTOpa, CKaJIIPHOE IPOU3BEICHUE BEKTOPOB B
BEKTOPOB KOOpAMHATaX, YIOJI MEKAY BEKTOPaMH, YIOJI MEXIY NPSIMOM U INIOCKOCTBIO, YTOJI MEKIY
IUIOCKOCTSIMH.
KoMOMHUPOBaHHOE 3aHSTHE 4
Tema 3.3 IIpodeccnoHa/IbHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (CoAepxKaHNe TPHKJIATHOIO0 MOAYJIsI)
IIpakTHKO-OpHUEHTUPOBAHHbBIE KoopaunatHas miockocTh. BhIuMclieHHME pacCTOSHUN M IUIOMIANeld Ha IJIOCKOCTH.
3a1a4u Ha koopauHaTHOM| KognuecTBeHHbIE pacyeThl.
TJIOCKOCTH [IpakTuueckoe 3aHaTue 2
Tema 3.4 CozepxaHue yueOHOTro Marepuasia
Pemenne 3amau. Koopmuuatel  u| JlekapToBbI KOOpAKWHATHI B MpocTpaHcTBe. BekTops! B mpocTpancTBe. Cll0jKeHUE U BEIUUTaHUE
BEKTOPHI BEKTOPOB. Y MHOXKEHHE BEeKTOpa Ha yncio. KommnanapHsie BeKTopbl. CKalIIpHOE POU3BEACHNE
BEKTOpPOB. Pa3noxeHne BekTopa Mo TpeM HeKOMITJIaHapHBIM BekTopam. [Ipocreiimue 3agauu B
KoopauHatax. KoopanHaTel BEKTOpa, pacCTOSHUE MEXIY TOUKAMHU, KOOPAWHATHI CEPEANHBI
0Tpe3Ka, CKAIIPHOE NIPOU3BEICHIE BEKTOPOB B KOOPAMHATAX, YTOJl MEXKy BEKTOPaMH, YIoJl
MEX1y MPSMON U TNIOCKOCTBIO, YT'OJI MEXAY TJIOCKOCTSIMHU.
KonTponbsnas padora. 2
Pasnea 4. 26
OcHoBBI TpUTOHOMeTPHH. TpUroHoMeTpuYecKkne (PyHKIUH
Tewma 4.1 Conepxanue yueOHOro Marepuasa OK-01, OK-02,
Tpuronomerpuueckre  ¢ynkuun| Paguannas mepa yria. [IoBopoT ToUkH BOKpyT Hauyasia KoopauHat. OnpeneneHue Cuuyca, OK-03, OK-04,
MPOM3BOJNIBHOTO  YTJIa, Yrcia.| KOCHUHyca, TAHreHca M KOTaHT'eHca. 3HaKK CHHYca, KOCHHYCa, TAHT'€HCa U KOTaHreHca o OK-05, OK-06,
Pannannas U TpaxycHas Mepa|deTBepTsaM. 3aBUCUMOCTh MEXAY CUHYCOM, KOCUHYCOM, TAHT€HCOM M KOTaHI'€HCOM OJITHOTO U TOTO OK-07
yria e yria.
KomOuHHpOBaHHOE 3aHATHE 2
Tema 4.2 CopepxaHue yueOHOIro Marepuaa
OcHoBHble TpuroHomerpudeckue| Tpuronomerpuueckue ToxaecTsa. CHHyC, KOCHHYC, TAHT€HC U KOTaHT'€HC YTJIOB o U - o.. DopmMyibt
TOXJIECTBA. TIPUBEJICHUSI.
DOopMYITHI TPUBEICHHUSI KomMOunnpoBanHoe 3aHsTHE. 4




Tema 4.3

CuHYC, KOCUHYC, TAHT€HC CYMMBI
W Pa3HOCTH JIBYX yTJIOB

CHHYC 1 KOCUHYC IBOMHOIO yIJIa.
®DopMyIbl TOJIOBUHHOTO YTJia

CojneprkaHue yueOHOro MaTepualia

CymMMa 1 pa3HOCTb CHHYcOB. CyMMa U pa3HOCTb KOCHHYCOB. CHHYC ¥ KOCHHYC JBOMHOIO yria.
@Dopmyiiel HOJIOBUHHOTO yria. [Ipeobpa3zoBaHusi CyMMbl TPUTOHOMETPHUYECKUX QYHKIUN B
IPOM3BEICHHUE U IPOU3BEACHUS B CyMMY. BrIpaxeHue TpuronoMerpuieckux GyHKIui yepes
TaHreHC TOJOBHHHOTO aprymeHTa. [IpeoOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUYECKUX
BBIPAKECHUN.

KomOuHnpoBaHHOE 3aHsTHE.

Tema 4.4
®OyHkimu, ux cBoiictea. CriocoOb!
3afaHus QyHKIUHA

CojeprkaHue yueOHOro MaTepualia

OO6macTh onpeaeneHns 1 MHOKECTBO 3HaueHUH GyHKIUH. YETHOCTD, HEYETHOCTD, IEPHOTUIHOCTD
¢ynxmmid. Crioco0s! 3a1aans QYHKITHIA.

KoMOWHUpOBaHHOE 3aHATHE

Tema 4.5
Tpuronomerpuyeckue
WX CBOICTBa U TpaduKu

GyHKIHH,

ConeprkaHue yueOHOro MaTepualia

OO6macTh omnpeeneHns 1 MHOKECTBO 3HAUSHUH TPUTOHOMETPUIeCKHX GyHKIHA. YETHOCTD,
HEYETHOCTD, IEPUOIMIHOCTh TPUTOHOMETpUYEeCKX (yHKIHNA. CBO¥cTBa U TpaduKku GYyHKIHNA y =
COS X, Yy =sin X,y =tg X, y = ctg X.

KomOuHnpoBaHHOE 3aHsTHE.

Tema 4.6
[Mpeobpa3zoBanue rpaduKoB
TPUTOHOMETPUYECKUX (PYHKITUIHA

ConeprkaHue yueOHOro MaTepualia

Cxatue 1 pacTshKeHUe TpaduKOB TPUTOHOMETPUIECKHIX (DyHKITHH.
[TpeobpazoBanue rpaKOB TPUTOHOMETPUIECKUX (QYHKIIUH.

HpaKTI/I‘IeCKOG 3aHATHC

Tema 4.7 IIpodeccnoHaJIBLHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (cofepKaHNe MPUKJIATHOTO MOAYJIsI)
Onucanue MPOM3BOCTBeHHBIX| VIcTIONb30BaHNE CBOMCTB TPUTOHOMETPHUECKUX (QYHKIMHA B IpodecCHOHABHBIX 3aAa4ax.
MPOIIeCCOB ¢ MOMOIIEIo TpadukoB | IIpakTudeckoe 3ansaTHE
hyHKIHII
Tema 4.8 Copepxanne yueOHOTO MaTrepuala
OOpatnbie  TpuroHoMeTpuieckue| OOpaTHble TpUuroHomerpuueckue pyHkuun. Mx cBoiicTa u rpaduku.
hyHKIIH
KomOuHMpOBaHHOE 3aHsTHE.
Tema 4.9  Tpuronomerpuueckue| CopepskaHue ydeOHOr0 MaTepuaa

YpaBHCHHA U HCPABCHCTBA

VYpaBHeHue cos X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a. Penrenue
TPUTOHOMETPUYECKUX YPABHEHUH OCHOBHBIX THIIOB: MPOCTEHIINE TPUTOHOMETPUUYECKUE
YpaBHEHUS, CBOJSAIINECS K KBaJJPaTHBIM, pelllacéMble pa3iokKeHUEM Ha MHOXKUTENH, OJTHOPOIHBIE.
IIpocreiine TPUrOHOMETPUUECKUE HEPABEHCTBA

Kom0OuHIpOBaHHOE 3aHATHE.

Tema 4.10

CojepkaHne yaeOHOro MaTepraia

CucTeMbl MPOCTEUIITUX TPUTOHOMETPHIECKHUX YPABHEHUH.




Cuctembl  Tpuronomerpudeckux| Kombunuposantoe 3aHstue. 2
YpaBHEHUI
Tema 4.11 CojepxkaHne yaeOHOTo MaTepraia
Pemenue 3a/1ay. ocHoBBI| [IpeobpazoBanne TPUTOHOMETPUICCKUX BRIpAKEHUHN. PellleHne TpUrOoHOMETPUISCKUX YPaBHEHUH
TPUTOHOMETPHH. Y HEPABEHCTB B TOM YHCJIE C UCTIOJIb30BAHUEM CBOMCTB (DYHKIIHH.
Tpuronomerpuueckue byukimu | KoatpoasHas pabota 2
Paznen 5. 26
IIpousBoaHasi GyHKIMM, ee IPUMEHEeHHe
Tema 5.1 ConepkaHne y9eOHOTo MaTepraia
[Tonarue pou3BoAHON.| OnpenencHue YMCI0BOH MOCIeI0BATEILHOCTH U CIIOCOOKI ¢ 3aanust. CBONCTBA YUCIOBBIX
Dopmymsl u npaBuiIa| nocnenosatenbHocTel. OnpeneneHye npeesa mociea0BaTeIbHOCTH. Boruucnenue npeaenon
mudhepeHInpoBaHus nocnenosatensHocTed. [Ipenen pynkuun Ha 6eckoneyHocTH. [lpenen ¢pyHKunu B TOUKe.
[Tpupamenne aprymenta. [Ipupamenue hyHkmu. 3agadun, IPUBOIAIINAE K TIOHATHIO TPOU3BOAHOM.
OnpeeneHre Npou3BOIHONW. AJITOPUTM OTHICKAHUSI IPOU3BOTHOM.
KoMOMHUPOBaHHOE 3aHSITHE 2
Tema 5.2 CopepxaHue yueOHOTro Marepuaa
[MpousBoanbie cymMmbl, pasHocTH| Popmyinsl quddepennuponanus. [IpaBuna auddepeHnmpoBanmsl.
IIPOU3BEICHMSI, YACTHOTO KomOuHnpoBaHHOE 3aHsTHE 4
Tema 5.3 Copepxkanne yueOHOTO MaTepuala
IIpousBoansie Onpenenenue cioxHoi ¢pyHkuun. [IponsBoanas Tpuronomerpudeckux Gpynkuuii. [IponssogHas OK-01, OK-02,
TPUTOHOMETPUYCCKUX  (DYHKIIMM.| CIOXKHON yHKIHU. OK-03, OK-04,
IpousBoanas ciaoxHoi Gyukuun | KomOnHUpOBaHHOE 3aHsTHE. 2 OK-05, OK-06,
Tema 5.4 CopneprxkaHue yueOHOro MaTepuaa OK-07
IlonsTe o HenpepPhIBHOCTH | [ToHsTHE HenpepblBHON (GyHKIMKH. CBONWCTBA HENPEPHIBHOW (DYHKITUH. CBs3b MEXKIY
dynkunn. MeTon uHTepBAOB HETPEPHIBHOCTHIO U ] depeHInpyeMocTsI0 QYHKIMH B TOYKE. AJNTOPUTM PELICHUS HEPABEHCTB
METOZ0M HHTEPBAJIOB.
KoMOMHUPOBaHHOE 3aHSITHE 2
Tema 5.5 CozepxaHue yueOHOIro Marepuaa
Ieomerpuueckuii 1 puszndecknit | ['eomeTprUecKii CMBICI IPOU3BOAHON (DYHKLIMH — YTIOBOH KO3 (HUIIMEHT KacaTelTbHON K
CMBICJT TIPOU3BOTHOM rpa¢uKy QyHKIUHU B TOUKE. YpaBHEHHE KacaTesIbHOU K rpaduKy QyHKIMU. AJITOPUTM
COCTaBJICHVsI YpPaBHEHUS! KacaTelIbHOU K rpaduky GyHKmun y=f(x)
KoMOMHHPOBaHHOE 3aHSTHE. 4
Tema 5.6 CopepxaHue yueOHOro Marepuaia
Ou3nueckuii CMBICI Pon3BoIHON | Pusnueckuii (MexaHMYECKU) CMBICI IPOU3BOAHON — MTHOBEHHAs! CKOPOCTh B MOMEHT BPEMEHH t:
B TipohecCHOHANBHBIX 3a7a4ax v=-_S'(t).
[IpaKkTHUECKOE 3aHATHE 2




Tema 5.7
MonotonHocTs QyHKIMH. Toukn
JKCTpeMyMa

CojneprkaHue yueOHOro MaTepualia

Boszpacranue u yObiBaHue QyHKINU, COOTBETCTBUE BO3PACTAHUS U yOBIBaHUS (DYHKIIUN 3HAKY
npou3BoHOU. IloHATHE MPOM3BOAHOM BBICIIETO MOPAJIKA, COOTBETCTBHE 3HAKa BTOPOMH
MIPOM3BOAHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMA HA OTPE3Ke. 3a/1a4il HA MaKCUMYM M MHHUMYM.
[TonsiTHE aCUMIITOTHI, CIIOCOOBI UX OIpEeTeHUs. AJTOPUTM HcCaeJOBaHuUs (PYHKINU 1
MIOCTPOCHUS €€ Tpaduka ¢ MOMOIIBI0 NPOU3BOAHON. [IpoOHO-HMHEeiHAsT HYHKIUS

KoMOuHUpOBaHHOE 3aHSTHE. 2
Tema 5.8 Conepxanne yaeOHOro Matepuaa
Uccnenopanue (hyHKIMI u| UccnenoBanne GhyHKIMHA HA MOHOTOHHOCTH ¥ TIOCTPOEHHUE TPadrKOB.
MOCTpOeHUE IpaduKOB KomMOuHMpOBaHHOE 3aHATHE 2
Tema 5.9 Hawubonpmee n| ConeprkaHne y9eOHOTO MaTepraia
HauMeEHbIIee 3HaueHus pyHkuun | HaxokneHune HauOoJIbIIero 1 HaMMEHBIIET0 3HaAUYCHUH (PYHKINH, MOCTPpOCHHUE TPapUKOB
MHOTOWICHOB C MCITOJIb30BAaHMEM aIlllapaTa MaTeMaTHIeCKOTO aHaJIn3a.
KoMOnHUpOBaHHOE 3aHSTHE. 2
Tema 5.10 IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/IEPKAHUE (COAep:KAHNE NPUKJIATHOTO MOTYJIs)
Haxoxnenne ontumanbHoro| Hanmensiiee 1 Hanbomnblnee 3HadeHue GyHKIAN
pe3yibTaTta c nomoribio | [IpakTryeckoe 3ansaTue 2
MPOU3BOJAHON B  INPAKTHYECKHUX
3a/ayax
Tema 5.11 CozepxaHue yueOHOro Marepuasia
Pemenne 3amau.  [Ipowmseognas| @opmyinsr u npasmina nuddepernupoBanus. MccnenoBanve GpyHKIUI ¢ TOMOIIBIO POU3BOTHOM.
(hyHKIMH, ee IPUMCHEHHE HawnGonpiee 1 HanMeHbIiee 3Ha4eHUs QYHKITHH.
KonTposbHas pabora. 2
Paznen 6. 36
MHOrorpaHHMKH | TeJia BpaleHusl
Tema 6.1 CozepxaHue yueOHOro Marepuajia
Bepuuunsi, pebpa, rpanu| [lonsatre MHOTOrpanHuKa. Ero aneMeHTsI: BepuInHsl, pedpa, rpanu. Juaronans. Ceuenue.
MHOTOTPaHHUKA BrInyKIible ¥ HEBBIMTYKJIbIE MHOI'OIPAaHHHKH.
KombunmnpoBanHoe 3aHsTHE. 2 OR-01, OK-02,
OK-03, OK-04,
Tema 6.2 CopepxkaHne yueOHOTO MaTepuaia OK-05. OK-06
IIpuszma, ee cocrapistromiye,| [Toustue npusmel. Ee ocHoBaHus u 00koBbie rpaHu. BeicoTa nmpusmel. [IpsiMas n HaKJIOHHAs OI,<-O7 ’
ceuenue. [Ipsimas u npaBuibHas | npu3Ma. [IpaBunbHas npusma. Ee ceuenue.
TTPU3MBI KoMOuHnpoBaHHOE 3aHSTHE. 2
Tema 6.3 CopepxaHue yueOHOro Marepuaa
[Mapamnenenunen, ky0. Ceuenue| [lapamnenenunen, cBOHCTBA MPAMOYTONbHOrO TMapaienenunena, kyd. Ceuenue kyOa,

KyOa, nmapasuiesenumeaa

NnapauiCjiCnuIicaa




KOM6I/IHI/Ip0BaHHOG 3aHATHC

Tema 6.4
IIupamupa,

ceuenue. [IpaBuipHas THpaMuaa.
YcedeHnas nupaMuaa

€€ COCTaBJIAIOLIUC,

CojeprkaHue yueOHOro MaTepuasia

IIupamuna u ee anemenTsl. Ceuenue nupamusl. [IpaBunpHas nmupamuna. Y cedeHHas THpaMUaa.

KombOuanpoBanHOE 3aHATHE.

Tema 6.5
BokoBast u monHasi MOBEPXHOCTh
IIPHU3MBI, ITHPAMHUJIBI

CojneprkaHue yueOHOro MaTepualia

IImoma e GOKOBOM M TIOJTHOM MOBEPXHOCTH MPU3MEI, ITMPAMUIBI.

KomOuHMpOBaHHOE 3aHATHE

Tema 6.6 CopepxaHue yueOHOTro Marepuaia

Cummerpus B kyOe,| CUMMETpHsI OTHOCHTENBHO TOYKH, IPSMOH, MIockocTH. CUMMeTpHs B KyOe, apaielienuree,
napaesyenuIesne, mpu3Me,| IpU3Me, UpamMuJIe.

upaMuze KomOuHMpOoBaHHOE 3aHsTHE

Tema 6.7 IIpodeccrnonabLHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (CoAepKaHNe MPUKJIIATHOIO0 MOXYJIsI)
[Mpumeps CUMMETpUI B| CUMMeTpHsl B TPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY.

npodeccuu IIpakTuueckoe 3aHsITHE

Tema 6.8 CopepxaHue yueOHOro Marepuaia

HpaBI/IHLHI)Ie MHOFOFpaHHI/IKI/I, ux
CBOMCTBA

IlonsTne IPpaBUWJIBHOI'O MHOI'OI'paHHHKaA. CBoiicTBa IpaBUJIBHBIX MHOI'OI'PaHHHUKOB.

HpaKTI/I‘IeCKOG 3aHATHC

Tema 6.9
Uunwamp, ero cocTaBisioNIHeE.
CeueHune MUIMHAPA

Conepxkanue yueOHOro Marepuana

Hununap u ero anemenTsl. CedeHne MWIMHApA (MapauiebHOe OCHOBAHMIO U ocH). Pa3zBepTka
WIAHIPA.

KOM6I/IHI/Ip0BaHHOC 3aHATHC.

Tema 6.10
Konyc, ero
CeueHne KoHyca

COCTaBJIAIOIIHC.

HpO(I)CCCHOHaJILHO-OpI/IeHTI/IPOBaHHOC COJICPKaHUC (couepma}me MPUKJIATHOT0 MOJIyJ'[ﬂ)

Konyc u ero anementsl. Ceuenune KoHyca (MapajuielbHOE OCHOBAHHIO U MPOXO/ISIIEE Yepe3
BEPIINHY), KOHUYECKUE ceueHus. Pa3BepTka KoHyca.

KOM6I/IHI/Ip0BaHHOC 3aHATHC.

Tema 6.11 Conepxanue yueOHOro Marepuana

VYceyeHHBIH  KOHYC. Ceuenne| Yceuennsnii konyc. Ero obpasyromas u Beicota. CeueHne yceueHHOTO KOHyca
YCEYEHHOI0 KOHYyCa KomOuHnpoBaHnHoe 3aHsTHE

Tema 6.12 CopepxaHue yueOHOIro Marepuaa

ap u cdepa, ux ceueHus

Ilap u chepa. Bzanmuoe pacnonoxenue chepbl 1 miockoct. Cevenue mapa, chepsl.

KOM6I/IHHp0BaHHOC 3aHATHC

Tema 6.13

CojeprkaHne yueOHOro MaTepuasia

[Nousitue 06 o6beMe Tenta. O0beM Kyba U MPSIMOYToJibHOTO napasuieienuneaa. O0beM IPU3MbI 1
mwmHpa. OTHOIIEHHE 00bEMOB OJJOOHBIX TEI.




[Tonstne 00 o0wveme Tena.| KomOMHUpOBaHHOE 3aHSATHE. 2
OtHomeHne 00beMOB MOJOOHBIX
TeJ
Tema 6.14 Coneprxanne yaeOHOTO MaTepraa
O0BbeMbI _u mIomaayf OobeMbl TUpaMuIbl 1 KoHyca. O0beM mapa. I11omaay noBepXHOCTeH Tell.
TTOBEPXHOCTCH TCII KomOuHupoBaHHOE 3aHsTHE 4
Tema 6.15 CojepkaHne yaeOHOTo MaTepraia
Komb6unanmu MHOTOTpaHHUKOB 11 | KoMOMHAIINN reOMeTpHYECKUX TEI.
TEJI BpALICHUS IIpakTryeckoe 3aHITHE 2
Tema 6.16 ConeprkaHne yaeOHOTO MaTepraia
I'eomerpuueckue koMOuHaIMK Ha | Mcronb3oBaHue KOMOWHAIMI MHOTOTPaHHHUKOB U TEJl BPAICHUS B TPAKTUKO-OPHEHTHPOBAHHBIX
MIPAKTHKE 3aJa4ax.
[TpakTHieckoe 3aHsITHE 2
Tema 6.17 CopnepkaHne y9eOHOTo MaTepraia
Pemenne 3agau. Muororpanauku | O0beMBI M IUIOMAAHN TOBEPXHOCTH MHOTOTPAHHUKOB M TEJI BPALIICHUSI.
1 TEJIa BpaleHus KonTposnbeHas pabora. 2
Paznen 7. 14
IlepBooOpa3Hasi pyHKI UM, ee IPUMEHEHHE
Tema 7.1 CozepxaHue yueOHOro Marepuajia
[TepBoobpaznas ¢yHkIimK.| 3a1a4a 0 BOCCTAaHOBJICHUH 3aKOHA JIBWKEHHSI 110 U3BECTHOM ckopocTH. [loHsATHE MHTErpUpOBaHNSL.
[IpaBumna HaxoxaeHusa| O3HaKOMIIEHHE ¢ TOHATHEM HHTETrpaia u nepBoodpasznoit it pynkuuu y=f(x). Pemenne 3amaq Ha
NepBOOOpa3HBIX CBsI3b TIEPBOOOPA3HOI U €€ IPOU3BOHOM, BEIYHCIICHUE ITEPBOOOPA3HON sl JAHHOW (DYHKITUH.
Tabmuua dhopmyn A HaXOXKACHUS TMEepBOOOpasHbIX. M3yueHue mpaBuiia BBIYUCICHHS
nepBO0Opa3HON.
KomOuHMpOBaHHOE 3aHsTHE. 4 OK-01, OK-02,
Tema 7.2 CozepxaHue yueOHOro Marepuasia OK-03, OK-04,
Tlnomans KpHUBOJUHEHHOM| 3a1aun, MPUBOISINKE K MIOHATHIO OIPEISICHHOTO HHTErpajia — O BRIYUCICHUH TLTOIIA TN OK-05, OK-06,
tpaneruu. @opmyna HeloToHa — | KpUBOJMHEHHOHN Tpanenuy, o nepeMerieHnl Touku. [TonsTie onpenenéHHOro nHTerpania. OK-07
Jleiibnnna I'eomerpuueckuii 1 puzndeckuii cMbIc onpeneneHHoro uurerpaia. ®opmyna HerotTona—
JleiiOHuma.
KomOuHHpOBaHHOE 3aHATHE 2
Tema 7.3 CozepxaHue yueOHOIro Marepuasa
Heonpenenennsrii u| IloHsiTHe Heompe1eIeHHOr0 HHTerpasa.
OTIpeJIeJICHHBII HHTETPaIbI KomOunmnpoBanHoe 3aHsTHE. 2

Tema 7.4

CojeprkaHue yueOHOro MaTepuasia

['eomeTprYECKHl CMBICII ONIPEAEICHHOTO NHTETpaia.




[onsatne 00 omnpeneneHHoM| KomOunupoBanHoe 3aHsTHE. 2
UHTeTrpae Kak 10N
KPUBOJIMHENHON Tpaneuu
Tema 7.5 IIpodeccnoHaAIbLHO-OPUEHTHPOBAHHOE CO/lep:KaHue (CoAep:KaHue NPUKJIATHOTO MOIYJIs1)
OmnpeneneHHBId  MHTErpanl B| ['eomeTpuueckuii cMbicn onpeneneHHoro uaterpaina. ®opmyna HetoToHa - Jleliouuna.
SKA3HU Pemenne 3aja4 Ha NpuMeHEHNE MHTETpaja JUIst BRIYACICHNS (YM3MYeCKUX BEIMYWH U TUTOMIA e
IIpakTHueckoe 3aHsTHE 2
Tema 7.6 ConepxaHne yaeOHOTO MaTepraia
Pemenue 3amau.  IlepBooOpasnas| IlepBooOpasnas pyukimu. [IpaBuiia HaxoxaeHUs epBooOpa3HbixX. Ee npuMeHeHue.
(HDYHKIMH, €€ TPHUMCHCHHE KonTponsHas pabora. 2
Paznen 8. 12
Crenenn u KopHu. CteneHHas QyHKIUA
Tema 8.1 CopepxaHue yueOHOTro Marepuasa
CrenerHast QyHKITHSA, €€ CBOWCTBA | . WX CBOMCTBa M
rpadukn. CBONCTBA KOPHS N-0i1 CTCIICHH.
KoMOuHupoBaHHOE 3aHATHE 2
Tema 8.2 ConeprxkaHne yaeOHOTO MaTepraia
IIpeoOpasoBanue BeIpaxkenuii c| I[IpeoOpazoBaHye HPpAIMOHATBHBIX BRIPAKCHUN
KOPHSIMHU N-0# CTETICHH KoMOMHUPOBaHHOE 3aHSTHE. 2
Tema 8.3 CopepxaHue yueOHOro Marepuaa OK-01, OK-02,
CsaoiicTBa CTEIEHU c| IonsiTue crenenu c ar00bIM palOHATBHBIM MTOKa3aTeneM. CteneHHble (yHKLINHI, UX CBOHCTBA U OK-03, OK-04,
palroHaIbHBIM i| rpadukn. OK-05, OK-07
JIeHCTBUTEILHEIM NoKazaTeasiMu | KomOnHUpoBaHHOE 3aHsTHE. 2
Tema 8.4 Conepxanue yueOHOro Marepuasa
Pemenune HppanroHaIbHBIX| PABHOCHIBHOCTD HPPALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB. MeTobl UX penieHus. Pemenue
YpaBHEHUI1 1 HEPABEHCTB HPpaLMOHAIBHBIX YPABHEHUN U HEPABEHCTB
KoMOMHUPOBaHHOE 3aHSITHE 4
Tema 8.5 Conepxanue yueOHOro Matepuaa
Cremenn u  kopuu. Crenennas| OnpeneneHue creneHHoi GyHkimu. Mcnonb30BaHue ee CBOMCTB MPH PELICHUH YPaBHEHUH U
hyHKIHUS HEPABEHCTB.
KontposnbHas pabora. 2
Paszngen 9. 12 OK-01, OK-02,
Iloka3aTeabHas pyHKIUSA OK-03, OK-04,
Tema 9.1 | Conepranue yuebHOro MaTepuana OK-05, OK-07




ITokasarenbHass (yHKIMS, ee
CBOMCTBA

CreneHs ¢ MpOU3BOJIBHBIM JIEHCTBUTENBHBIM NOKa3aTeneM. OnpeaeeHue noka3arenbHoN
¢dyHKIMH, ee cBoiicTBa U rpaduK. 3HAKOMCTBO ¢ IPUMEHEHHUEM MOKa3aTedbHON (QyHKINH. Penenue
MOKa3aTeNbHBIX YpaBHEHUH QYHKIMOHAIBLHO-TPaUIeCKUM METOJIOM.

KoMOuHUpOBaHHOE 3aHSITHE 2
Tema 9.2 ConepkaHne yaeOHOTO MaTepraia
Pemenne MoKa3aTeNbHbIX| Perenne noka3aTenbHBIX YpaBHEHUH METOIOM YpaBHUBAHUS TTOKa3aTellell, METOIOM BBEICHUS
YpaBHEHUH U HEPABCHCTB HOBOW TMepeMeHHOH, (YHKIIMOHAIBHO-TpahuuecKuM METOA0M. PemreHue Mmoka3zaTelmbHBIX
HEPABEHCTB.
[IpakTHUeCKOE 3aHATHE 6
Tema 9.3 CopnepkaHne yaeOHOTO MaTepraia
Cucremsl MoKa3aTtenbHbIX| Penenne cructeM noka3aTeabHbIX YPAaBHEHUM.
ypaBHEHHUI KomMOuHMpOBaHHOE 3aHATHE. 2
Tema 9.4 CopneprkaHne yaeOHOTO MaTepraia
Pewienne  3amau. IlokazarenpHas| PemeHne nokazarenbHbIX ypaBHEHUH METOZ0OM YpaBHUBAHUS IIOKa3aTele U METOAOM BBEACHUS
¢$byHKUMSA HOBOM IIEpeMEHHOM. PellleHne nokaszaTeabHbIX HEPABEHCTB.
KoHTponwsHas pabora 2
Paznen 10. 18
Jlorapudmsbi. Jorapupmuyeckas pyHxkuus
Tema 10.1 Conepxanue yueOHOro Marepuana
Jlorapudm umcna. lecstuunbiii u | Jlorapudm uncina. JlecaTHUHBIN 1 HATYpaJIbHBIN JIorapu(pMbl, YUCIIO €.
HATypabHbIN JIorapudmel, yncio | KomOunnpoBanHoe 3aHsTHE 2
e
Tema 10.2 CopepxaHue yueOHOro Marepuasia
CsaoiicTBa norapudmos.| Coiictsa sorapudmos. Oneparusi JorapupMUpPOBaHHS.
Omneparust jorapuGMupoBaHus KomMOuHMpOBaHHOE 3aHTHE 2 . .
TGME 10.3 e Copepxanue yueOHOro Marepuaa 8%-8%: 8%-82:
Jlorapudmudeckas pynkiust, ee| Jlorapupmuyeckas GyHKLIUS U ee CBOWCTBA OK-05, OK-07
CBOWCTBA KombuanpoBaHHOE 3aHSTHE. 2
Tema 10.4 Coneprxanue yueOHOIro Marepuasia
Pemienne . norapudmudeckux| ITonstue norapu)MHUIECKOro ypaBHeHHs. Orepaiys MOTeHI[MPOBaHHs. 1 pH OCHOBHBIX METO/A
YPABHCHUH 1 HCPABCHCTE pereHus JorapupMuiecKux YpaBHEHUI: ($yHKIMOHAIBHO-TPaQUUIECKHH, METOA
MMOTSHITMPOBAHMS, METOJI BBEICHHUS HOBOH TIepeMeHHOi. JlorapuhMuueckrne HepaBEeHCTBA.
KoMOnHUpOBaHHOE 3aHITHE 6

Tema 10.5

CojeprkaHue yueOHOro MaTepuasia




Cucremsl JIOrapuUPMHUIECKHX|

AJNTOPUTM pelICHUs] CUCTEMBl YpaBHEHHH. PaBHOCHIBHOCTD JTOTapu()MUUECKUX YPaBHEHHH U

YpaBHEHUI HEpPABEHCTB.
KomOuHMpoBaHHOE 3aHSTHE. 2
Tema 10.6 IIpodeccnoHaILHO-OPUEHTHPOBAHHOE COlep:KaHue (CoAep:KaHue NPUKJIIATHOTO MOIYJIs1)
Jlorapudmsl B npupoae u Texuuke | [Ipumenenne norapudma. Jlorapudhmudeckas cnupans B npupoje. Ee maremMaTnyeckue CBOHCTBA.
IIpakTHueckoe 3aHsTHE 2
Tema 10.7 CojepkaHne yaeOHOTo MaTepraia
Pemenue 3amauy. Jlorapudmel.| Jlorapudmudeckas pynkims. Pemenue npoctemmx gorapuMUIeCKux YpaBHCHUH.
Jlorapudmuyeckast pyHKIUsS KonTposbHas pabora. 2
Paznen 11. 18
DJieMeHThl KOMONHATOPHUKH, CTATHCTHKH U TEOPUH BEPOSTHOCTEH
Tema 11.1 Cojepixkanne yueOHOTro MaTepraia
OcHOBHBIE noHaTusi | [lepecTraHOBKHU, pa3MelIeHUs], COUETaHUS.
KOMOHMHATOPUKU
KOMOHUHHUPOBAHHOE 3aHSTHE. 4
Tema 11.2 CopepxaHue yueOHOro Marepuaia
CoObiTHe, BeposTHOCTh COObITHsI. | COBMECTHBIE M1 HECOBMECTHBIE COOBITHS. TE€OpeMbl O BEPOSITHOCTU CYMMBbI COOBITHH. Y CIIOBHAs
Crnoxxenue u YMHOXKEHHE | BEPOSTHOCTb. 3aBUCUMBIE 1 HE3aBUCUMBIE COOBITHA. Te€opeMbl 0 BEpOSTHOCTH POU3BEICHNUS
BEPOATHOCTEN COOBITHI.
KoMOMHUPOBaHHOE 3aHSITHE 2
Tema 11.3 IIpodeccnoHa/ILHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (CoAepxKaHNe MPHKJIATHOTO0 MOAYJIsI) OK-01, OK-02,
BeposartHocTh B| OTHOCHTENbHAS YacTOTa COOBITHS, CBOMCTBO €€ yCTOHUMBOCTH. CTaTUCTHYECKOE OTpE/ICIeHUE OK-03, OK-04,
npodecCHOHANBHBIX 3aadax BeposiTHOCTU. OLIEHKA BEPOSITHOCTU COOBITHS. OK-05, OK-07
ITpakTHueckoe 3aHsITHE 2
Tema 11.4 CopepxaHue yueOHOro Marepuajia
HuckperHas ciydaiiHas| Buasl ciydaliHbIx BenwuuH. OmpeneneHne IUCKPETHOM CIy4alHOM BETMYMHBL. 3aKOH
BEJINYMHA, 3aKOH ee| pacnpenenenus TMCKPETHOM CilydaliHON BENWYMHBL. Ee 4iCIIOBbIE XapaKTEPUCTUKU.
pacnpenencHus KomOunmnpoBaHnHoe 3aHsTHE. 2
Tema 11.5 CozepxaHue yueOHOIro Marepuaa
3anaun MatemaTtnueckoi| Bapuaronnsiit psia. [lonuron yactot u ructorpaMMa. CTaTHCTUYECKHE XapaKTEPUCTUKHU psia
CTaTHCTUKH HaOII0JaeMbIX JAHHBIX.
KoMOnHUpOBaHHOE 3aHITHE 4
Tema 11.6 IIpodeccnoHaJIBLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (cofepKaHNe NPUKIATHOTO MOAYJIsI)

CocraBieHue TabuIl U Tuarpamm

Ha [IPAKTUKE

[MepBuyHas 00paboTKa CTATUCTUYECKUX JaHHBIX. ['padudeckoe nx npeacrasienue. Haxoxnenue
CPEIHUX XapaKTEPUCTUK, HAOIIOAAEMBIX JAHHBIX.




HpaKTI/I‘IeCKOG 3aHATHC

Tema 11.7
Pemenne 3a7a4.

DeMEHTHI

KOM6I/IHaT0pI/II(I/I, CTaTUCTUKH H

CojeprkaHue yueOHOro MaTepuasia

DneMeHThl KOMOMHATOPHKH. COOBITHE, BEPOSTHOCTH COOBITHA. CITOKEHHE W YMHOXKCHHUE
BEPOATHOCTEM.

TEOPHUH BEPOSITHOCTEH KonTponbHas padora. 2
Paznen 12. 14
YpaBHeHHs U HEPaBeHCTBA
Tema 12.1 ConeprkaHne yaeOHOTO MaTepraia
PaBHOCMIIBHOCTE ~ ypaBHeHWid u|PaBHOCHIBHOCTE ypaBHEHHI U HepaBeHCTB. OnpeneneHus. OCHOBHBIE TEOPEMBI PaBHOCHIBHBIX
HepaBeHcTB.  OOmme METO/IbI| IEPEeX0Aax B ypaBHEHUSIX M HepaBeHCTBaxX. OOIIMe METOIbl PELICHUS YPAaBHEHUH: IEPEeX0 OT
penreHus paBeHCTBa (PYHKIIMI K paBEHCTBY apTyMEHTOB JUISI MOHOTOHHBIX (DYHKITHI, METOJ] pPa3ioXKeHHS Ha
MHOJKHTEIIN, METOJI BBEJICHHSI HOBOH MEPEMEHHOM, (YHKIIMOHATbHO-Tpa(hMIeCKUil METO/I.
KoMOMHUPOBaHHOE 3aHSITHE. 2
Tema 12.2 ConeprkaHne yaeOHOTO MaTepraia
I'paduueckuii mMeTon peurenus| OO01ue METOBI pEIIeH!sT HEPABEHCTB: IePEeX0J OT CPABHEHUS 3HAUCHUH (PYHKIUN K CPAaBHEHHUIO
ypaBHEHUI1, HEPABEHCTB 3HAYEHWI apryMEHTOB /I MOHOTOHHBIX (DYHKITHIT, METOJ] HHTEPBAJIOB, (PYHKIIMOHATIHHO-
rpaduaeckuit meron. I'paduyaecknii MeTos peneHus] ypaBHEHUH 1 HEPaBEHCTB.
KoMOMHUPOBaHHOE 3aHSITHE 2 OK-01, OK-02,
Tema 12.3 CozepxaHue yueOHOro Marepuajia OK-03, OK-04,
VYpaBHeHHs W HepaBeHcTBa c| Ompezaenenue Moayis. Packpsitue Momyss mo onpeenennto. [IpocTeiimme ypaBHEHHS U OK-05, OK-06,
MOJyJIeM HepaBeHCTBA C MoAyseM. [IpuMeHeHne paBHOCHIIBHBIX NIEPEXO0/I0B B ONPEIEICHHBIX THIIAX OK-07
YpaBHEHUH 1 HEPABEHCTB C MOJYJIEM.
KoMOMHUPOBAaHHOE 3aHSTHE. 2
Tema 12.4 Conepxanue yueOHOro Marepuana
VYpaBHeHuss u  HepaBeHcTBa c| 3HaAKOMCTBO C mapamerpoM. IIpocrelimme ypaBHeHNs 1 HEPABEHCTBA C TAPaAMETPOM.
napamMeTpamu KomOuHIpOBaHHOE 3aHITHE 2
Tema 12.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHUE (COAep:KAHNE PUKIATHOTO MOTYJIs)
CocraBneHnue u pewenne| Pemenne TeKcTOBBIX 33124 NPOQECCHOHAIBHOTO COAEPKAHMS.
IpodecCUOHAIBHBIX 3amau  c| IIpakTndeckue 3aHATHA 4
MOMOIIBIO YPaBHEHHH
Tema 12.6 Conepxanue y4eOHOro Marepuaa
Pemenue 3amau.  YpaBHenus wu|OOumme MeTobl peeHusl ypaBHEHUH. Y paBHEHHs 1 HEPABEHCTBA C MOAYJIEM U C MTapaMeTPaMHU.
HEpaBEHCTBA IIpakTudeckoe 3aHsTHE 2
[TpoMexyTouHas aTTecTanys — IK3aMeH (BKJII0Yasi KOHCYIBTAIUU M CAMOCTOSATEIHHYIO MMOATOTOBKY) 4
| Beero: | 294




3. YCJIOBUS PEAJIN3AIIMU OBIIEOBPA3OBATEJIBHOM JTUCIIUTLIINHBI

3.1. Jlas peanu3anuy NporpaMMbl y4eOHOMH TUCHHUIINHBI 10JKHBI
ObITH NPElyCMOTPEHBI CIIEYIOIUE ClIeaIbHbIE [TOMEILCHHS:

VYuebnass aynutopuss (KaOMHET MaTeMaTWKW) M TpPOBEIEHHS 3aHATHH BCEX BHIOB,
MPeayCMOTPEHHBIX 00pa3oBaTeIbHOW MPOrpaMMOM, B TOM YHWCIIE TPYMIIOBBIX M WHAWBUAYaJIbHBIX
KOHCYJIbTallMi, TEKYIIETO KOHTPOJIS M HPOMEKYTOYHOH AaTTECTALMH, OCHAIEHHAs 00O0pYyIOBaHHEM,
TEXHUYECKUMH CPEACTBAaMH OOYyYEHHsI U MaTepHajaMH, YUYUTHIBAIOUIMMU TPEOOBaHUS MEXKIYHAPOTHBIX
CTaHIapTOB

Crenmanu3upoBaHHass MeOECIIb:

KOMIUIEKT y4eOHOW meOenn (CTOJ, CTYN) MO KOJWYECTBY OOYYAIONIMXCS; KOMIUIEKT MeOemn st
IperoiaBaTelis; MapKepHast JOCKa.

- KOMIUIEKT y4eOHO-HATIITHBIX TIOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BU/ICOMATEPUAIIOB;

TexHnueckue cpeacTBa 00ydeHUs:

KOMITBIOTEP B cOOpe JUIsl TIPEToaBaTes, MPOSKTOpP, IKPaH.

HCpC‘-ICHI) JIMICH3UOHHOI'O MPOTrpaMMHOI0 06GCHC‘ICHI/IH, B TOM 4YHUCJIC OTCYCCTBCHHOI'O
MPOM3BOJICTBA:

Windows 10, KoncynsrantlLtoc, Kaspersky Endpoint Security. KomnbrorepHast TeXHHKA C

MOAKIIOYEHUEM K CETH «IHTEPHET» U TOCTYIIOM B IEKTPOHHYIO
nH($OPMaITMOHHO-00pa30BaTeIbHYIO cpeny dhumana.

bubnmoreka (YUTATBHBIN 3aJ1, MOMEIEHUE JUII CAMOCTOSTEIHHON padOThl 00YIaIONTIXCS).

Cnenmanu3upoBaHHast MeOeIb:

KOMITJIEKT yueOHoii Mebenu.

TexHMUECKHE CpeCcTBa O0yUCHHUS:

KOMITBIOTEPBI B cOope; TeneBu3op Sharp; OecrnpoBonHas knaBuarypa Clevy ¢ OONbIIUMH SIPKO
OKpAallleHHBIMH KHOTIKAMHU ¥ pa3JielTuTesIeM ISl JIUI| C HapYIIEHUSIMUA OIIOPHO-ABUTATEIBHOTO arnapara;
poJuiep, 3aMEHSIONIMH KOMITBIOTEPHYIO MBIIIb, JJIS JIUI C HAapYHNICHUSIMH OIOPHO-ABHTATEIHHOTO
anmapara; BUICOYBEJIIMYUTENb DIIEKTPOHHBIH PYYHOM, MO3BOJSIIONIUA YUTATH CIAOOBUASAIIMM JFOMISM
TUTOCKOIICYATHBIN TEKCT Ha MOHHUTOpPE (PKpaHe) ¢ BO3MOXKHOCTHIO YBEIHUEHHS TEKCTa; MOPTATHBHBIN
muctieit bpaiins Focus 14 Blue, Brintouatommii TO4eUHY0 KIaBHATYPY, BOZMOKHOCTh TTOJIKIIOUSHHS K
[1K; knaBuatypa co mpudrom bpaiiis; HayIIHUKA; KOIOHKH.

[lepeyeHp AMLEH3MOHHOIO NPOTrPaMMHOrO OOECIEYeHus, B TOM 4YHCIE OTEUYECTBEHHOI'O
MIPOM3BOJCTBA!

Windows 10, Microsoft Office, Koncynbrantllmoc, Cuctema I'APAHT, Kaspersky Endpoint
Security.

KommnbroTepHasi TeXHUKa C MOIKIIOUYEHHEM K ceTH «MHTepHeT» M IOCTyIIOM B 3JIEKTPOHHYIO
nH(pOpMaIMOHHO-00pa3oBaTeIbHyI0 cpeny dhumana.

ITomerenue A1t CaMOCTOATENILHON pabOTHI 00yUaIOMIUXCS.

Crienmanu3upoBaHHas MeOeb:

KOMILIEKT yueOHOM MeOenu (CTOo, CTYII) 10 KOJTHYECTBY 00YYarOIUXCsl; KOMIUIEKT MeOEIH JIst
IpernoaBaTes; MapKepHas 10CKa.

TexHIUECKHE Cpe/ICTBA O0yUCHUSI:

KOMITBIOTEp B cOOpE JUIS IPETOAaBaTels; KOMITBIOTEPHI B cOOpE ISt 00YYAIOIINXCS; KOJIOHKH;
MIPOEKTOP, IKPaH.

[lepeueHp TUIIEH3MOHHOTO IPOTPAMMHOT0 00ECIIeUYeHHUsI, B TOM YHCII€ OTEYECTBEHHOTO
MIPOU3BOJCTBA:

Windows Server 2016, Windows 10, Microsoft Office, Koucynsrautlmtoc, Cucrema TAPAHT,
Kaspersky Endpoint Security.

KommbroTepHas TeXHUKa C MOAKIIOUEHUEM K ceTh «IHTepHET» U IOCTYIIOM B 3JIEKTPOHHYIO
nH(pOpMaITmOHHO-00pa30BaTEIBHYIO cpeay (rumarna.

3.2. UudopmanuonHoe odecriedeHne 00y4eHus
OcHoBHas1 JiuTEpaTypa:




1. boromosnos, H. B. Maremaruka. YrinyOnenusiii ypoBenb. 10—11 kiaccsl : yueOHUK A7
cpennero obmero oopaszosanus / H. B. boromosnos, I1. . Camoiinenko. — 5-e u3j.,
nepepab. u gon.— MockBa: M3parensctBo  FOpaiit, 2023. — 398 c.—
(O6meo6pazoBarenpubiid 1UKI). — ISBN 978-5-534-16224-0. — TekcT : 2JIeKTPOHHBIN
/O6pa3oBarensHas mwiardopma IOpaiit [caiir]. — URL.: https://urait.ru/bcode/530642

2. Ilomos, A. M. Maremartuka 11t 5KOHOMHCTOB. B 2 4. HacTp 2 : yueOHUK U MPAKTUKYM
JUTsl cpeqtHero npogeccuoHanbHoro oopasosanus / A. M. Ilonos, B. H. CothukoB. — 2-¢
u3a., nepepad. u  gom. — MockBa: WsnmatensctBo HOpaiit, 2023. — 295c. —
(ITpoeccuonanvuoe  obpazoBanue). —  ISBN 978-5-534-09458-9. —  Tekcr:
JIEKTPOHHBIA /] O0pa3oBarenbHast wiarpopma  HOpaiit [caitT].

https://urait.ru/book/matematika-dlya-ekonomistov-v-2-ch-chast-2-517294

JlonoJIHUTeIbHAS JIUTepaTypa

1. Bboromomnos, H. B. Matematuka. AnreOpa u Havyana aHanusa. ba3oBsiit ypoBenb: 10—11
KJIacchl : y4eOHMK Ui cpenHero oduiero obpaszoBanus / H. B. boromonoB. — Mocksa :
WznatenbcrBo KOpaiit, 2023. — 241 ¢. — (O6meodpazoBatenbhbiid 1ukn). — ISBN 978-5-
534-16084-0. — Tekcr : anmekTpoHHbIi / O0pazoBatenbHas miargopma KOpaiT [caiT].
— URL: https://urait.ru/bcode/530391

2. baspun, 1. . Matemaruka : y4eOHUK U IPAKTHKYM IS CPEeIHEro MpodecCuoHaIbHOTO
obpaszoBanus / U. U. baBpun. — 2-e usg., nepepad. u mpon. — Mocksa : 3parenscTBo
Opaiit, 2023. — 616 ¢. — (IIpodeccuonansuoe obpazoanue). — ISBN 978-5-534-
15118-3. — Tekcr : snexTpoHHbI // O6pa3oBarenbHas mwiardopma FOpaiit [caifT]. —
URL: https://urait.ru/bcode/512163

3. Cenmpix, U. 0. MaTtemaTnka : yaeOHUK U IPAKTUKYM JJISI CPEAHET0 MPOPECCHOHATHLHOTO
obpazoBanms / MW. 1O. Cenpix, IO. b. I'pebenmukoB, A. O. IlleBeneB. — Mocksa :
WznarensctBo FOpaiit, 2023. — 443 c. — (IIpodeccronanpHoe oOpa3oBaHHE). —
ISBN 978-5-9916-5914-7. — TekcrT : anekTpoHHbIH // OOpa3oBaTenbHas miardopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/511991

DIeKTPOHHBbIE H3TAHUS
1. Bcepoccuiickue untepHer-onmummuazsl. - URL: https://online-olympiad.ru

2. Enunas xommekius 1udpoBelXx obOpasoBaTenbHBIX pecypcoB. - URL: http://school-
collection.edu.ru/

3. HWudopmanmonnas cucrema «ExnHoe okHO JocTyma K 00pa3oBaTebHBIM pecypcam». - URL:

http://window.edu.ru/

4. Hayunas snektponHas oubnuoreka (HOB). - URL: http://www.elibrary.ru

5.  OtkpsIThIil KOJTEK. Maremaruka. - URL: https://mathematics.ru/

6. TloBropum maremaruky. - URL: http://www.mathteachers.narod.ru/

7. CrnpaBOoYHUK M0 MaTEMaTHKE JIJIsl IKOJIBHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm/

8. Cpenuss MaTeMaTHyeckas uHTepHeT 1mkona. - URL: http://www.bymath.net/

9. ®enepanbHbiil mopran «Poccuiickoe odpazosanuey. - URL: http://www.edu.ru/

10. denepanbHbIif IeHTp HHOOPMAITMOHHO-00pa30BaTeLHBIX pecypcoB. - URL:

http://fcior.edu.ru/

11. OtkpeIThIii KOJUTEK. Maremaruka. - URL: https://mathematics.ru/

12. TToBropum Matemartuky. - URL: http://www.mathteachers.narod.ru/

13. CipaBoYHUK 10 MaTeMaTuKe ISl KOIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm/

14. Cpennsis MaTeMaTH4eckas HHTepHeT mmikoia. - URL: http://www.bymath.net/

15. Allmath:ru — Bcst MaTematuka B ogqHoM Mecte http://www.allmath.ru


https://urait.ru/bcode/530642
https://urait.ru/book/matematika-dlya-ekonomistov-v-2-ch-chast-2-517294
https://urait.ru/bcode/511991

16. EgWorld: Mup maremaruueckux ypaBHeHuit http://egwjrld.ipmnet.ru

17. I'eomerpuyeckuii moptan http://www.neive.by.ru

18. I'paduku pynkuuit http://graphfunk.narod.ru

19. JlunakTrueckue MaTepualinl 1o nHpopMaTuKe U Marematuke. http://comp-science.narod.ru

20. JIuckperHas maTemaTuka: anroput™Msl (mpoekt ComputrAlgorithmTutor)
http://rain.ifmo.ru/cat/

21. EI'D mo MareMaTuKe: OJIrOTOBKA K TeCTUpOBaHUIo http:// www.yztest.ru

22. 3ajauyHuK I MOATOTOBKH K OJMMITHAaM 1o matemaruke http://tasks.ceemat.ru

23. 3aHuMaTenbHas MaTeMaTHKa — ITKOJIbHUKAM (OJIUMITHA[IbI, HTPbI, KOHKYPCHI 110
maTteMatuke) http://www.maht-on-line.com

25. Matepuer — mpoekt «3amauny» http://www.prodlems.ru

26. MartemaTrdeckue 3ToAbI http://www.etudes.ru

27. Maremaruka on-line cripaBoyHast “H(OpMalys B TOMOIIb CTyeHTY http://www.manhtm.hl.ru

28. MaTtemaTHKa B TIOMOIIIb IIKOJIBHUKY U CTYACHTY (TECTHI [10 MaTeMaTuke online)
http://www.mathtest.ru

29. MartemaTHKa /AJisl TOCTYMAIOIMIKX B B3I http://www.matematika.agava.ru

30. Marematuka u mporpammupoBanue http://www.mathhrog.narod.ru

31. MaTemaTrH4ecKue OIMMITNAIbI U OJIMMITHAIHBIC 3a/1a4u http://www.zaba.ru

32. Caii anemenTapHoi MaremaTuku Jmutpus ['ymunaa http://www.mathnet.spb.ru

33. TypHI/Ip ropoaoB — MC)K,HYHapO,I[HaH MareMaTHN4dYcCKada OJIMMIINaga JJs1 IIKOJIbHHUKOB
http://www.turgor.ru

3.3. Peanuzanusi 3;1eMeHTOB NPAKTHYECKOH MOAT0OTOBKHU

[IpakTuueckasi HOArOTOBKA MPU peau3aluu y4eOHBIX NMPEAMETOB, KYpPCOB, TUCLUIUINH
(Monmynelt) opraHumzyercs IyTeM IpPOBEACHUS NPAKTUYECKUX 3aHATUH, MPAKTUKYMOB,
na0opaTopHbIX  pabOT W HWHBIX  AHAIOTMYHBIX  BHUJOB  Y4eOHOH  JI€ATENIbHOCTH,
IpeJyCMaTPUBAIOIINX yYacTHE OOYYalOLIMXCS B BBIMOJIHEHUH OTICIIBHBIX 3JIEMEHTOB paboT,
CBSI3aHHBIX € OyAylIel npoeccuoHaNbHON AESTEIbHOCTHIO.

[IpakTHyeckas MOArOTOBKA MOXKET BKJIKOYATh B ceOs OTHENIbHBIE 3aHATHUS JIEKLIHOHHOTO
TUTA, KOTOpBIE TPEAYCMATPHBAIOT TIepenady y4eOHOH uHopManuyd oOydaromumcs,
HEOOXOAMMOM  JUIsl  TOCNEAYIOIIErO  BBIMOJHEHUS  PaboT, CBSA3aHHBIX ¢  Oy;ymiei
npodeccHoHaIbHON AEATETbHOCTHIO.

3.4. BocnuratebHas COCTABJSIIOIIAS IPOTPAMMBI
BocnurarenpHas cuctema B YHUBEpPCUTETE HampaBiieHa Ha (OPMHUPOBAHME U pa3BUTHE
MHTEJJIEKTYaJIbHOM, KYJIbTYpPHOM, TBOPUYECKON, HPABCTBEHHOM JIMYHOCTH O0OydYarolierocs,
OyIyIIero CrennalncTa, CoueTarlero B cede npodeccuoHaabHbIe 3HAHUSI U YMEHHUSI, BRICOKHE
MOpajbHble W MNAaTPUOTHUECKHE KauecTBa, OOJAJalolIero IpaBOBOM M KOMMYHHUKATHUBHOMN
KYJIbTYpOH, aKTUBHOU I'PAYKJAHCKON MTO3ULIMEH.
VYueOnpiii npenmer COOQO.01.07 MaremaTuka crnocoOCTBYET pPa3BUTHIO JHUYHOCTHBIX
pe3yabTaroB JI1-34 B coorBeTcTBHHU ¢ [Iporpammoii BociuTaHus 00y4YaroIuXcCsl.

3.5. IIpumeHeHue 3JIEKTPOHHOT0 00yUYeHHUs U JTUCTAHIMOHHBIX 00Pa30BaTeJbHbIX
TEXHOJIOT I

[Tpu peanuzanmu 00pa3oBaTENbHOM MporpamMmbl 00pa3oBaTellbHAs OpPraHU3aIMs BIpPaBE
IIPUMEHSATH 3JeKTpoHHOe 00ydenue (30) u aAucTaHIMOHHBIE 00pa3zoBarenbHble TexHoioruu (JOT).

[Ton 3eKTPOHHBIM O0yYEHUEM MMOHUMAETCSI OpraHu3alus o0pa3oBaTeNIbHON NesATENIbHOCTH
C TpHMEHEHHEeM cojepxkamleiics B 0a3ax [aHHBIX M HCHOJB3YEMOW MpU pealnu3aluu
00pa3oBaTeNbHBIX MPOrpaMM HHGOPMAIMH M 00ECTIEYMBAIOINX €€ 00padoTKy MH(GOPMAITHOHHBIX
TEXHOJIOTHH, TEXHUYECKHX CPEJCTB, a Takke HMH(OPMAIMOHHO-TENEKOMMYHHKAIIMOHHBIX CETeH,
obecrneynBalOIMX IepeAady M0 JUHHUSIM CBSI3M YKa3aHHOW MH(opManuy, B3auMoJeiicTBue


http://www.prodlems.ru/

oOydarolmuxcsi M Telarorudeckux paOoTHUKOB. [loa AuMcTaHIMOHHBIMH 00pa3oBaTEIbHBIMU
TEXHOJIOTHSIMU TIOHUMAIOTCS 00pa3oBaTeIbHbIE TEXHOJIOTMM, pealu3yeMble B OCHOBHOM C
MpUMEHEHHEM HH(OPMallMOHHO-TEJIEKOMMYHUKAIIMOHHBIX CETel MpH OMOCPEJOBAaHHOM (Ha
pPacCTOSIHUM) B3aUMOJICHCTBUY O0YUAIOIIUXCS U TIEAArOTHIeCKUX pabOTHUKOB.

3.6. Oco0eHHOCTH OPraHU3aUMU 00PA30BaTEILHOI 1eATEJbHOCTH IJIs JIUIL €
OrpaHHYeHHBIMH BO3MOKHOCTSIMU 3/10POBbSI

Ananranusi pabodei mporpaMMbl TUCIUILTHHBI TPOBOIUTCS TIPU PEaTH3allMy aalTUBHOM
oOpa3oBaTtenpHOM  mporpamMmbl  (IpH  MPEAOCTABICHHH  HWHIWBHIYaTbHOW  MPOTPaAMMBbI
peabmnmutaruu win adwmranuu (MITPA) waBanmma pa3pabarbiBaeTcs B COOTBETCTBHU C €TO0
NOTPeOHOCTAMHU) — B IENsIX OOECHeueHHsl IMpaBa WHBAIKAIOB W JIAI C OrPaHHYCHHBIMH
BO3MOKHOCTSIMH  3JIOpPOBbSI Ha TMOJy4YeHHE MPO(EeCCHOHAILHOTO 00pa30BaHUs, CO3AHHS
HEOOXOJUMBIX ISl TIOJYYCHHUsI CPEeTHEro Mpo(ecCHOHANTBHOTO 00pa30BaHMsI YCIIOBHM, 8 TaKkKe
oOecrieueHrs JIOCTMDKCHUS OOYyYalONIMMKCS WHBAIWJAAMH W JIMIIAMA C OTPAHHMYCHHBIMHU
BO3MOYXHOCTSIMH 3JIJOPOBBS PE3YJIbTaTOB ()OPMUPOBAHUS IPAKTUIECKOTO OTIBITA.

Hudopmanust 0 CHeHUaIbHBIX YCIOBHSIX, CO3MaHHBIX Uil OOyYarOUIMXCS C OrPAaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/I0POBBs, pa3MmeliieHa Ha caite ummana (https://www.dom-rsuh.ru ).

s oOydyenust naBanuaoB 1 Ui ¢ OB3, uMerommx HapyIIeHHsI OIMOPHO-ABUTATEIIHFHOTO
ammapara 00eCIeYMBAOTCS YCIOBHS OCCIPENSITCTBEHHOTO JOCTYIa B Y4eOHbIC TOMEIICHUS,
CTOJIOBYIO, TYaJICTHBIC, JPYrde IMOMEIICHUS (HATUYHE TaHIyCOB, MOPYYHEH, pacCIIMpPEHHBIX
JBEPHBIX MIPOEMOB U JIp.).

3.7. O6opynoBanue yueOHOro KabMHeTa i1 00y4ar0MXCH ¢ Pa3JMYHbBIMM BUAAMH
OrpaHuYeHMusl 310POBbsI

OcHaileHue kaOuHETa JOJDKHO OTBEYaTh OCOOBIM 00pa3oBaTelIbHBIM MOTPEOHOCTAM
00yJaromuxcss WHBAIMAOB M JIMII C OrpAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/10poBhs. KaOuner
JIOJDKEH OBITh OCHAIeH 00OpYJOBaHUEM U YYEOHBIMH MECTAMU C TEXHHYECKUMH CPEICTBaAMHU
00y4YeHHs Il 00YJArOIIUXCS C PAa3TMYHBIMU BHJIAMH OTPAHUYCHUN 37]0POBBSI.

KabuneTt, B koTOpOoM 00y4aroTcs JiMila ¢ HApYIICHUEM CIIyXa, JOHKEH OBITh 000pyI0BaH
WHIYKIIUOHHBIMU CHCTEMaMH (MHIYKIIMOHHBIMH TIETIISIMH).

Jns  cna®oBuadmmx —oOydarolmuxcs B KaOMHeTe IpeaycMaTpUBAeTCsl  Halu4yue
KOMIIBIOTEPHOM TEXHUKH JUI MPOCMOTpa y4yeOHOH wuHpopManmuu 0OpH MOMOIIM BHUAEO-
yBEIUUNTENIEH, HCIIOIb30BaHNE KIIaBUATYphl co mpudrom bpaitns.

Jlnst oOyyarommxcsi ¢ HapylleHHEeM OINOpPHO-ABUraTeIbHOIO ammnapata KaOMHET JOJDKEH
ObITH 000PY/10BaH aAANTUBHBIMU MAPTAMU C PETYJIUPOBKOIl BHICOTHI.

BrrimeykasanHoe OCHaIlleHHE yCTaHABIUBACTCS B KaOMHETE MPH HAJTMYUU OOYYaIOIIHXCS
10 aJanTHPOBaHHOW 00pa30BaTENFHON MPOrpaMMe C Y4ETOM HMEIOIETrocsl THIa HapyIIeHHH
3I0POBBS y 00y4aromIerocs.

[Ipn HeoOXoIMMOCTH MPENOCTABIAIOTCA OECIIaTHO CHelHalbHble YYeOHUKU U yueOHbIe
nocobus, uHas yueOHas nureparypa. MimeeTcst BO3SMOKHOCTD MPEIOCTaBICHUS YCIIYT aCCUCTEHTA,
okasbiBatomiero oOyuatomumcsi ¢ OB3 HeoOXOoquMMyr0 TEXHHUYECKYIO MOMOIb, B TOM YHUCIIE
YCITYT CYpJIOTIEPEBOAYUKOB H TH(IIOCYPIOTIEPEBOTIUKOB.

3.8. @opMBbI 1 METOABI KOHTPOJISA M OLCHKH Pe3yJIbTaTOB 00y4eHH s
HpI/IMeHSIeMI)Ie npu pcajin3annuun pa60qe171 IporpaMMmaI q)OpMI)I U MCTOAbI KOHTPOJIA
MIPOBOJSTCS C YUETOM OTPAaHUYEHHUS 3/10pPOBbs 00yUaOLIUXCSL.
enpto Tekymiero KOHTPOJS SIBISIETCS CBOEBPEMEHHOE BBISBICHHME 3aTPyJHEHHH U
OTCTaBaHUsl OOYyYalOUIerocss € OrPaHWYEHHBIMH BO3MOXHOCTSMHU 30pPOBbsi U BHECEHHE
KOPPEKTHUBOB B YUEOHYIO €S TEIBHOCTD.

dopma TPOMEKYTOUHON AaTTECTAlMH YCTAHABIMBACTCS C YYETOM WHIUBUIYaTbHBIX
MCUX0(U3NIECKUX OCOOCHHOCTEH OO0ydJalomuXxcs WHBATUIOB W JIMI] C OrPAaHUYCHHBIMU
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BO3MOXXHOCTSIMH 3J0pOBbsl (YCTHO, MHCHbMEHHO Ha Oymare, NMUCHMEHHO Ha KOMITBIOTEpE, B
dhopme TecTHpOBaHUS | T.I1.).

[Ipu mpoBeneHNM MPOMEKYTOYHOH aTTECTAllMM OOYYaIOIMEMYCsl MPEIOCTABISIETCS, BPEMsI
Ha TOJTrOTOBKY K OTBETY, YBEJIMYCHHOE He Ooyiee 4yeM B TPH pa3a OT YCTAHOBIEHHOTO IS
MOJIrOTOBKU K OTBETY 00y4arOIIUMCsl, HE UMEIOIUM OIPaHMUYEHHUH 10 COCTOSHUIO 3/J0POBBS.

4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHOI'O ITPEJMETA

KoHTponb M OLIEHKAa pe3y/lbTaTOB OCBOEHHS Y4eOHOTO INpeaMeTa OCYLIECTBIISETCS
IpernojaBaTesieM B IPOLECCE IPOBEAEHUS YUEOHBIX 3aHATHM, TEKYLIET0 U IPOMEKYTOUYHOTO
KOHTPOJIS

Oco0eHHOCTH OLIEHKU JINYHOCTHBIX U METANPEAMETHBIX PE3Yy/IbTATOB OCYLIECTBIISIETCS
B paMKax:

- TeKyllas OLleHKa (OCYLIECTBIIAETCS MIPENo1aBaTeNIeM IPEUMYILECTBEHHO Ha OCHOBE
©KEHEBHBIX HAOJIIOICHUH B X0JIe YUE€OHBIX 3aHATHI U BHEYPOUHOU ACATEIBHOCTH);

- 3alUTa UHIUBUIYAIbHOIO IIPOEKTa (MpU HAIUYHH);

- BHEIIHHE HeNepCOHN(UIIPOBAaHHBIE MOHUTOPUHTOBBIE nccienoBanus (BITP CITO
JUISl OLIEHKU METaIPeIMETHBIX Pe3yJIbTaToB).

JlocTikeHne CTyqeHTaMu NPEAMETHBIX pPe3yJbTaTOB OCBOCHHUsS y4eOHOTO INpenMeTa,
HarpaBJIeHHbIe Ha (OPMHUPOBaHUE OOIUX U MPOPECCHOHATBHBIX KOMIETEHIUI 110 pazjesnam
U TeMaM CoJepKaHus y4eOHOro marepuana, OCYLIECTBISETCsS CIeAyHIIUMHU (popMamMu U
METOJJaMU KOHTPOJIS.



PesyabTaThl 00yyeHHs

Kpurepun onenkn

MeToabl OIEHKH

- BJIaZICHUE MeToAaMu JI0Ka3aTelIbCTB,
ITOPUTMAaMH pEIICHUS 3a/1a4; YMEHUE (OPMYIHUPOBATH
ONpeIeTIeHUs, aKCUOMBI U TEOPEMBI, IPUMEHATH HX,
IIPOBOJIUTH JOKA3aTEIIbHBIE PACCYXKICHUS B XOI€ PEILICHMUS
3a/1a4;
- YMEHHE OIIEPUPOBATH ITOHATUAMU: CTEIICHb YHCIIA,
jJorapudm 4YHClia; YMEHUE BBINOJHATH BbIUMCICHUE
3HAUEHUH U MPEoOPa30BAHUSI BRIPAKEHUH CO CTCTICHSIMH U
norapudmamu, Mpeodpa3oBaHus JPOOHO-PALIMOHAIbHBIX
BBIPAKCHU;

- yMEHUue ONepUpOBaThH MOHATUSIMU]]
paluoHalbHbIe, UPPALUOHAIBHBIC, II0Ka3aTelbHbIE,
CTEIICHHBIE, norapuMuUecKue, TPUTOHOMETPUUECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- yMEHHE ONepUPOBATH MOHATHIAMU: PYHKIHUS, Y

HempepbiBHAs  (QYHKIHS, IPOU3BOIHAS, IEPBOOOpaA3HAas,
OIIPEIETICHHBIN HHTErpall; yMeHue HAaXOJIUTH
IOPOM3BOJIHBIE  DJIEMEHTapHbIX  (QYHKIUH, HMCIONB3YH

CIIPaBOYHbBIE MaTEpUabl; UCCIEOBATH B IPOCTEHIIINX]
ciyyasX (yHKIMHM Ha MOHOTOHHOCTb, HaXOJIMTH
HanOOoJIbIINE M HANMEHBIIINE 3HAYCHHS (DYHKIIHIA; CTPOUTH
rpadMKyu MHOTOYJICHOB C HCIIOJIb30BAHMEM aIlllapara
MaTeMaTUYeCKOIo aHaJIM3a; IPUMEHATH IPOU3BOAHYIO
IIPU PELICHNH 33/1a4 Ha ABM)KEHHE; pelaTh IPAKTUKOA
OpUEHTHPOBAaHHBIE 33/Ja4yd Ha HauOOJbLINE U
HauMEHbBIINE 3HAYEHUS, Ha HAX0XIEHNE IIyTH, CKOPOCTH

U YCKOPEHHMS;
- YMEHHUE ONIEPUPOBATh NOHATUSAMU: PallOHAJIbHAS
(GyHKIMS, TOKa3aTeabHas GYHKIMS, CTeeHHas QyHKIIMS,
Jgorapupmuueckas  QyHKIu, TPUTOHOMETPUYECKHE
¢byHKIMHN, 0OpaTHbIE (YHKIIMU; YMEHUE CTPOUTH IpadUKH
U3y4eHHBIX (YHKINH, UCMOIb30BaTh IpadUKU NpH
W3YYE€HUHU MPOLECCOB U 3aBUCUMOCTEH, pU pelieHun

VY CTHBIE OTBETHI
OILICHUBAIOTCS 10
NATHOAIIBHOM
CHCTEME.

5 — oTiIM4HO,
IPaMOTHO, TIOJTHO
W3JIOKEH MaTepuall
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Mpe3eHTalHI
MpeJICTaBICHHE
pe3yIbTaToB
MPAKTUYECKUX
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Tur orleHOYHEIX
MEpONPUATHN:
TectupoBanue




MHOT'OTPpaHHUKH U TMMOBCPXHOCTU BpPAIICHUA, UX CCUCHUA
OT PYKH, C IIOMOHIBIO YCPTCKHLIX HWHCTPYMCHTOB H
SJICKTPOHHBIX CpCACTB; YMCHHC pacrio3HaBaTb
CUMMECTPUIO B IIPOCTPAHCTBEC, YMCHHUEC PpacCliO3HaBaThb
IMPpaBUJIbHBIC MHOT'OI'PAaHHUKH;

- YMEHHUE OIEepUpPOBATh MOHITUSMU: JBUKECHUE B
MPOCTPAHCTBE, MOAOOHBIE (UTYPHI B MPOCTPAHCTBE;
WCIIOJIb30BaTh OTHOUIEHUE IUIOUIAJAEH NOBEPXHOCTEH M
00BeMOB MOAOOHBIX (PUTYp TPHU PELICHUH 33/1a4;

- YMEHHE BBIYHMCIIATH T'€OMETPUUYCCKUEC BEITUUHHBI
(mymuHa, yrod, Imiomaab, 00beM, MIONaab MOBEPXHOCTH),
UCTIOJIB3YS U3y4eHHBIC (DOPMYITBI U METOJIBL;

- yMEHUE OIIepUpOBATH HNOHSATUSMU:
IPSIMOYTOJIBHAsA CUCTEMA KOOPAMHAT, KOOPAUHATHI TOUYKH,
BEKTOP, KOOPJAMHATHI BEKTOPA, CKAJIIPHOE NPOU3BEACHUE,
yroJI MEXKIy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpPAa Ha YMCJIO; HAXOAWUTh C IOMOIIbI0 H3YyUYEHHBIX
(dopMysl KOOpAMHATBl CEpEAUHBbI OTPE3Ka, PacCTOSHUE
MEXY IBYMSI TOUKaMU;

- yMeHHe BbIOMpaTh MOAXOIAIMN  W3y4YEHHBIN
METOJT TSt peLieHust 3a1a4H, pacrno3HaBaTh
MaremMaTtuueckne (akThl M MaTeMaTHYeCKHE MOJCIH B
HOPUPOJHBIX ¥ OOIICCTBEHHBIX SBICHUSAX, B HCKYCCTBE;
yMEHHE TIPUBOIUTH IPUMEPHl MATEMATHIECKUX OTKPBITHI
POCCHIICKOM U MUPOBOM MaTEMAaTUUYECKON HAYKH.

1lo yuebnomy npeomemy "Mamemamuxa" (xnrouas
pazoenvt  "Aneebpa u  Hauana  Mamemamuyecko2o
ananuza", "I'eomempus”, "Beposimnocmb u
cmamucmuxa") (yenyoneHHbll
ypogens) TpeOOBaHUS K MPEIMETHBIM pe3yJibTaTaM
OCBOCHMS YTIIYOJEHHOTO Kypca MaTeMaTHKH JOJDKHBI
BKJIIOYaTh TpeOOBaHHMA K pe3yibTaTaM OCBOEHUS
0a30BOro Kypca 1 JAOMOJIHUTEIBHO OTPAXKATh:

- YMEHHUE ONEepHpOBaTh MOHATUIMHU: ONpEAEIeHHUE,
aKCMOMa, TeopeMa, CIIeACTBUE, CBOWCTBO, MPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCUIIbHBIE ()OPMYIUPOBKH; YMEHHUE
¢dopmynupoBaTh  OOpaTHO€ ¥ NPOTUBOIOJIOKHOE
YTBEP)KJEHHE, NPUBOAUTH HPUMEPHI U KOHTPIPHUMEDSI,
UCMOJIb30BaTh  METOJ  MaTeMaTHYeCKOW  WHAYKIIHH;
IPOBOJUTH JIOKa3aTeIbHbIE PACCYKICHHS MPH PEIICHUH
3ajad, OLIEHUBATh JIOTHYECKYIO PaBUIBHOCTD
pacCyKIeHUN;

- YMEHHME ONepUpOBaTh MOHATHSIMU: MHOKECTBO,
MOJIMHOKECTBO, OTIEpaIlii HaJ MHOXXECTBAMH;, YMCHHE
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Jyis
ONHKCAHMs peajbHBIX MPOIECCOB U SBICHUH U MpH
pelmIeHnH 3a7ad, B TOM YHUCIIE W3 JAPYIHX Y4eOHBIX
PEMETOB;

- YMEHHE ONEPHUPOBATH MOHATHAMHU: rpad), CBSI3HBIN
rpad, nepeBo, UK, rpad Ha TUIOCKOCTH; YMEHHE 3a]1aBaTh
U OIHUCHIBATh rpadbl pa3IMYHBIMH CIIOCOOAMU;
UCIIOJIb30BaTh Ipadbl pH peLICHUH 3a]ay;




- yMeHHe CBOOOJHO ONEepUPOBaATh IOHATUSMU:
COoueTaHHe, IIEPECTAaHOBKA, YHUCIO COYETAaHUM, YUCIO
NepecTaHoOBOK; OMHOM HpBIOTOHA; yMEeHHE NPUMEHSTH
KOMOHMHATOpHbIE (aKThl U PACCYKICHHUS AJIs pelleHUs
3a/1ay;

- YMEHHE ONEepPUPOBATH MOHATUIMU: HATYPAIbHOE
YKCIIO, 1[EJ0€ YUCII0, OCTATOK M0 MOAYIIO, PAllMOHAIBHOE
YHCIIO, HppALMOHATIEHOE YHCIIO, MHOKECTBA
HATypaJbHBIX, LEJbIX, PAIMOHAIBHBIX, JTEUCTBUTCIBHBIX
Yucel, YMEHHE WCIOJIb30BaTh MPU3HAKUA JEITHUMOCTH,
HauMEHBIIMH OOIIMI NeNnuTelb M HauMEHbLIIee OOIlee
KpaTHOe, anroput™ EBKimMma mpu pelieHud 3ajad;
3HAKOMCTBO C Pa3JUYHBIMHU MO3UIIMOHHBIMH CHUCTEMaMH
CUHCIIEHNS;

- yMeHHe CBOOOJHO OIEepUpOBaTh MOHATUSAMU:
CTENEHb C ILIEJIBIM I10Ka3aTejeM, KOPEHb HaTypalbHON
CTENEHM, CTENEHb C pAlUOHAJIbHBIM IIOKA3aTENIEM,
CTEIeHb c JeHCTBUTENBbHBIM (BeLIeCTBEHHBIM)
HoKaszaTeneM, Jorapudm 4ucia, CHHYC, KOCHHYC U
TaHI€HC IIPOU3BOJIBHOTO YHUCIIA;

- YMEHHE OIEepUPOBaATh MOHATUAMU: TOKIECTBO,

TOKJIECTBECHHOE npeoOpa3oBaHue, YPaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPaBHEHHM U  HEPABEHCTB,
PaBHOCHUJIBHOCTb ypaBHEHHWI, HEPAaBEHCTB M CHUCTEM,
palMoHalbHbIE,  HMppalMOHAJbHBIE,  IIOKA3aTEIIbHBIC,
CTETIEHHBIE, JIOTapU(MHUYECKUE, TPUTOHOMETPUUYECKHE
YpaBHEHUs, HEPABCHCTBA M CHUCTEMBI; YMEHHUE pellaTh
YpaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IIOMOIIBIO
Pa3JIMYHBIX IPUEMOB; PEIIaTh YPAaBHEHHUsI, HEPABEHCTBA U
CUCTEMBl C [AapaMeTpoM; IPUMEHITb YPABHEHUS,
HEPaBEHCTBA, ux CUCTEMBI JUIS peleHus
MaTeMaTUYeCKUX 33aJa4 U 3a/1a4y U3 pa3IudHbIX oOnacteit
HayKU U PEAIbHOW KU3HH;

- yMeHHe CBOOOJHO ONEepUpOBaTh MOHATUAMU:
rpadpuk QyHKIUM, oOpaTHas QYHKIUSA, KOMIIO3UIUS
GbyHKIMH, nuHeWHas QyHKIUS, KBaJpaTH4Has (yHKIUS,
CTeneHHast (PyHKIHS ¢ [eJIbIM [ToKa3aTeseM,

TPUTOHOMETPUUECKHE byHKLNY, oOpaTHbIe
TPUTOHOMETpPUYECKHE  (DYHKIMM, TIOKa3aTelbHas U
jgorapudmuueckas GyHKIHUU; YMEHHE CTPOUTH Tpaduku
GyHKIMHE, BBINOJMHATH  MpeoOpa3oBaHUsl  rpapUKOB
byHKIINI;

YMEHHE HCIOJIb30BaTh TIpaduku QYHKIMH Ui
U3YYEHHS NPOLECCOB M 3aBUCHUMOCTEH IpHU pelIeHUun
3aJa4 W3 JPYruX y4eOHbIX NMPEAMETOB M M3 pealbHOU
KHU3HHM, BbIpaXaTh (OpMYIaMHU 3aBUCUMOCTH MEXIY
BEJIMYNHAMU;

yMEHHE CBOOOJHO ONEPUPOBATH  MOHATUAMHU:
YeTHOCTh  (DYHKIUHM,  HEPUOJUYHOCTH  (PYHKIUH,
OTPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb (YHKIIHH,
9KCTpeMyM (YHKIIMM, HaAWOOJbIIee W HAaWMCHBIIIEE
3Ha4YeHUsl QYHKLIUU Ha IPOMEXKYTKE; YMEHUE IPOBOAUTH




uccienoBaHue QyHKINH;

YMEHHE HCHOJb30BaTh CBOMcTBAa WU rpaduku
(GyHKUUH A7 pelleHus] ypaBHEHUH, HEPaBEHCTB U 3aJad
C napameTpaMmM; M300pakaTb Ha  KOOPIMHATHOM
IIJIOCKOCTH MHOKECTBA PEILICHUN YPAaBHEHU, HEPABEHCTB
U UX CUCTEM;

- yMeHHe CBOOOJHO OIEpUPOBaTh IOHATUSAMMU:
II0CJIEIOBATENIBHOCT, ~ apu(MeTHueckas HpOrpeccus,
reoMeTpuuecKasl Iporpeccus, OecKOHEYHO YObIBarollast
reoMeTpuyeckas  Iporpeccusi;  yMEHHe  3a/aBaTb
[OCIEI0BATEIBHOCTH, B TOM 4YHCIE C IOMOILBIO
PEKYPPEHTHBIX (HOpMYIT;

- yMeHue OIIepUPOBATH HOHATHAMMU:
HENpepbIBHOCTh  (YHKLUMH,  aCUMIITOTBI  Tpaduka
byHkuuu, mnepBas M BTOpas MPOU3BOAHAA (yHKIMH,
reOMEeTpUYecKuil U (U3NYECKUH CMBICI NPOU3BOAHOM,
nepBooOpasHasi, ONpPEACICHHBI HWHTETpaj; YyMEHHE
HaXOJUTh AaCUMNOTOThl TIpaduka (QYHKIUH; yMEHUE
BBIUMCIISATH  NPOU3BOAHBIE  CYMMBI,  IPOU3BEIEHUS,
YaCTHOT'O U KOMIO3ULIMU (PYHKIMH, HAXOIUTh YpaBHEHUE
KacaTeJIbHOH K TpaduKy QyHKINH;

YMEHUC HCIIOJIb30BaTh IMPOU3BOAHYHO JIIA
HUCCIICAOBAHUA (1)YHKL[I/II\/‘I, I HaXOXKXACHUA HAWITYUHICTO
peUICHUA B IHPUKIAAHBIX, B TOM YHCIC COLOHUAJIBHO-
O9KOHOMHNYCCKUX H (1)I/I3I/Iq60KI/IX 3ajjavax, sl ONpCACICHUA
CKOPOCTHU U YCKOPCHHA, HAXOAUTH IJI0IIa AN

U 00beMBbl (UTYp C TOMOINBIO WHTErpala; MPUBOAUTH
MpUMEpPhl MATEMAaTHYECKOTO MOJCIUPOBAHUS C TIOMOIIBIO
mudhepeHIMaTbHBIX YpaBHEHHI,

- YMEHHE OINEpPUPOBATh MOHATUSMU: KOMIUIEKCHOE
YHCIIO, COMNpPSKEHHbIE KOMIUIEKCHBIE YHUCIA, MOAYJIb U
apryMeHT KOMIUIEKCHOTO YHciia, popMa 3alucu

KOMIUIEKCHBIX quces (reomeTpuyeckas,
TPUTOHOMETpHUYECKass M  anredpaumyeckas);  yMeThb
IIPOU3BOJIUTH apudmernyeckue nercTBUsS C
KOMIUIEKCHBIMU ~ YHCJaMM;  [PUBOJUTH  MPUMEPHI

HCIIOJB30BaHHA KOMIIIICKCHBIX YHUCCII,

- yYMEHHE CBOOOJTHO OINEPHUPOBATH IOHATHUIMHU:
cpenHee apudMeTHYeCKOoe, MeIWaHa, HauOoJbIIee U
HauMEHbIIIee 3HAUYCHUS, pa3Max, JUCTepcus,
CTaHJapTHOE OTKJIOHEHHWE [Js ONHCAHUS YHUCIIOBBIX
JTAHHBIX; YMEHHE HCCIIEeI0OBaTh CTAaTUCTHUYECKHUE JaHHEIE,
B TOM YHCJE C MPUMEHEHUEM TpadudecKuX METOJO0B U
DIIEKTPOHHBIX  CPEIACTB;  Trpaduuecku  HMCCIeA0BaTh
COBMECTHBIE HAOMIOJIEHUST C TOMOIIBI0 JUarpaMm
paccenBaHUsI U JTMHEHHON perpeccum;

- YMEHHE HaXOJUTh BEPOATHOCTU COOBITUI C
HUCITIOJIB30BAHUEM Fpa(i)I/I‘-IeCKI/IX MCTOOOB; MPUMEHATE IJIA
pemieHus 3amad  (GOPMYINBI CIOKEHUS W YMHOXKEHUSA
BEPOATHOCTEH, (OPMYITy TOTHON BEPOSTHOCTH, (hopMyITy
bepnymnu, komOuHaTopHble (akTel W (HOPMYIIBI;
OLICHUBATh BEPOSTHOCTH PEATIbHBIX COOBITHI; YMEHHE




OIEpUPOBATh  IOHATHUAMM:  ClIy4allHas  BEJIMYUHA,
pacnpezneneHue BEPOATHOCTEM, MaTeMaTHYECKOe
OKMJIAaHHWE, JUCHEPCUS M CTAHJAPTHOE OTKIOHEHUE
CIlyualiHOH BENMYMHBI, (YHKIHMHM pacpeieieHus H
IUIOTHOCTH PaBHOMEPHOTO, IIOKa3aTeIbHOIO U
HOPMAJIBHOTO PAaclpeciIeHuii; yYMEHHE HCIO0JIb30BaTh
CBOMCTBA W3YYEHHBIX pPaCOpENeICHUN I peUICHUs
3ajjay; 3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJBIINX YHUCET,
METO/1bI BBIOOPOYHBIX UCCIIEI0OBAHUN; yMEHUE IPUBOJUTH
IpUMEphl TMPOSBICHUS 3aKOHAa OOJIBIIMX 4HCENd B
IPUPOHBIX U OOIIECTBEHHBIX SIBICHUSX;

- yMEHHME CBOOOJHO ONEpPUPOBATh IOHATUAMHU:
TOYKa, IPAMast, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, 1YY,
IJIOCKUM yroJ, IBYTPaHHBIM YroJl, TPEXTPaHHBIM Yrodl,
NIEPECEKAIOIINECS, MapaJlJICIIBHBIE U CKPEIIMBAIOIINAECS
npsiMble, MapalieIbHOCTh U NEPIEHIUKYJISIPHOCTh
OpSIMBIX U IUIOCKOCTEM, yroil MeEXIy MpsSMBIMH, YTroJl
MEXIy IOpsIMOM M IUIOCKOCTBIO,  YrOoll  MEXAY
IUIOCKOCTSIMU; YMEHHUE MHCIIONIb30BaTh IPU pEIICHUU
3a7a4 U3y4eHHble (AKTbl U TEOpEMbl IUIAHUMETPUU;
YMEHHUE OLEHUBATh pa3Mepbl OOBEKTOB B OKPY)KAIOIIEM
MHUpE; YMEHHE ONEPUPOBATh MOHATUSIMHU: MHOIOIPAaHHUK,
CEUYEHHE MHOTOTpaHHMKA, IMPaBUJIbHBIA MHOI'OIPaHHUK,
npu3Ma, nupamuaa, Gurypa u MOBEPXHOCTH BpAaIlEeHUS,
HWIMHJP, KOHYC, 1ap, cdepa, pa3BepTKa MMOBEPXHOCTH,
CEYeHMS KOHyCa M UWIMHAPA, NapajuleIbHbIE OCH HWIIU
OCHOBAaHHUIO, CEYCHHME IIapa, IIOCKOCTb, KAaCarOIIascs
cdepsbl, MWIMHAPA, KOHYCA; YMEHHME CTPOUTH CEYEHHE
MHOTOTpaHHHKA, 1300pakaTh MHOTOTPaHHUKH, (PUTYPBHI U
MOBEPXHOCTU BpAIICHMs, UX CEUEHHUs, B TOM 4HCIE C
MOMOIUIbIO AJIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHSThH
CBOICTBAa TIeOMETPUYECKHX (UTYp, CaMOCTOSATEIbHO
bopMynupoBaTh  ONpENENeHHUs] HM3ydaeMbIXx  uryp,
BbIIBUTaTh TUIIOTE3bl O CBOWMCTBaX M IpHU3HAKaX
F€OMETPUYECKUX ¢uryp, 000CHOBBIBaTh WU
ONpoBepraTh MX; YMEHHE IMPOBOJIUTH KJIACCUPHUKALUIO
buryp 1o  pazIMYHBIM  IpPU3HAKaM,  BBIIOJHSATH
HE0OXOIUMBIE JOTMOJIHUTENbHBIE TTOCTPOEHUS;

- yMeHHe CBOOOJHO ONEpUPOBATh MMOHSTHIMU:
wiomanab (GuUrypsl, o0beM QUryphl, BeTUYMHA YTJa,
paccTosiHuEe OT TOYKH JI0 TIOCKOCTH, PACCTOSHUE MEXY
OPSAMBIMH, PACCTOSHUE MEXIY IJIOCKOCTSAMH, IUIONIA/Ib
cdephl, MIOMAAb TMOBEPXHOCTH MUPAMUIBI, MPU3MBI,
KOHyca, UMIMHIApa, 00BbeM Kyba, MHpsSMOYroJbHOTO
napajjenenunena, MNUPaMUIbl, MPU3MBL, LWIKHAPA,
KOHYycCa, IIapa; YMEHHE HAaXOJUTh OTHOLIEHHE O00BEMOB
NoJO0HBIX (QUTYp;

- yMeHHe CBOOOJHO ONEepUPOBATh MOHITHSIMU:
NBWKEHUE, TapauIeIbHBId TEPEeHOC, CHMMETpPHUs Ha
IUTOCKOCTH U B TIPOCTPAHCTBE, TOBOPOT, MPeoOpa3oBaHme
noao0usi, NoJo0HbIE (UTYpbl, yYMEHHE paclo3HaBaTh
paBHbIC ¥ TOJOOHBIE (PUTYPHI, B TOM YHCIIE B IPUPOJIE,




UCKYCCTBE,  apXMTEKType;  YMEHHE  HCII0JIb30BaTh
FEOMETPUUECKHUE OTHOILEHUS, HAXOIUTh FEOMETPUUECKUE
BEJIMYMHBI (JUIMHA, YTOJI, TUIOIIAAb, 00BEM) IPU PELICHUN
3aJa4 W3 JIPYruX y4eOHbIX NMPEAMETOB M W3 pealbHON
JKU3HH;

- yMeHHe CBOOOJHO OIEPUPOBATH IOHATHSIMU:
MPSIMOYTOJIbHAS cHcTEMA KOOp/MHAT, BEKTOpP,
KOOPJMHATBHl TOYKH, KOOPAMHATHI BEKTOpa, CymMMma
BEKTOPOB, NMPOU3BEICHUE BEKTOPA Ha YKCJIO, PA3JIOKEHUE
BeKTOpa 1o 0a3uWcy, CKalspHOE MPOU3BEACHHUE,
BEKTOPHOE IIPOM3BEICHUE, YroJl MEXKIy BEKTOPaMHU;
YMEHUE HCIIOJIb30BaTh BEKTOPHBIH W KOOPJAMHATHBIN
METOJA IJisi PEIICHHS TEOMETPUYECKHX 3aJad W 3ajaad
JIPYruX Y4eOHBIX MPEAMETOB; ONEPUPOBATH MOHITHSIMU:
Matpuna 2 X 2 uw 3 X 3, ompenenauTeab MAaTpUIIbI,
TEOMETPUUYECKHI CMBICIT OTIPEICTUTEIS;

- YMEHHE MOJEIUPOBaTh pPEAJIbHbIE CUTyallud Ha
S3bIKE MATEMATHUKH;, COCTABJISATh BBIPAXKEHHs, ypaBHEHHS,
HEpPaBEHCTBA M UX CHCTEMbl [0 YCJIOBHMIO 3aJayH,
UCCIIeIOBaTh IIOCTPOEHHBIE MOJIENHU C HCIIOJIb30BAHUEM
anmapara  anreOpbl, HMHTEPHIPETHPOBATH  MOJTYYECHHBIN
pe3yJbTaT; CTPOUTh MAaTEMAaTUYECKUE MOJEIU C MOMOILbIO
TEOMETPHUYECKUX MOHATHI U BEJTMYUH, PEIIaTh CBSA3aHHBIC

C HUMH IMPAKTUYCCKUC 3aJa4u, COCTaBJIATH
BCPOATHOCTHYIO MOACIIb u HHTCPIIPETUPOBATDH
HOJ'IyLIeHHHﬁ pe3yibTaT;, peliaTh MNPHUKIIAAHBIC 3aJdadyn
cpeacTtBaMu MATEMAaTHYECKOI'0 aHalii3da, B TOM YHUCIIC
COMMAaJIbHO-3KOHOMHNYECCKOI'O U (bH3quCKOFO XapaKTepa;

- yMEHHE BBIOMpPATH MOAXOMAAIIMN METOoH s
pemenus 3a1a4y; MOHUMAHUE 3HAYMMOCTH MaTEMATHKH B
U3y4eHUM TNPHUPOJIHBIX U OOIIECTBEHHBIX IPOLECCOB U
ABJICHWM; YMEHHE pacllO3HABaTh IIPOSIBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHUE NPUBOJIUTH IPUMEPHI
MaTE€MaTUYeCKNX OTKPBITUM pPOCCUHCKOM W MHMPOBOH
MaTEMaTU4YECKON HAyKU.

OneHka JTMYHOCTHBIX PE3YJIbTaTOB MOXKET ObITh MPOU3BEACHA C MPUMEHEHUEM CIEIYIOMUX (HopM
OLICHUBAHUS:

- nepcoHUGUITMPOBAHHAS (JEMOHCTPHPYIOIIAs TOCTIKCHUST KOHKPETHOTO 00YYarOIIerocs);
- HenepcoHU(UIMPOBaHHAs (XapakTepus3yromas IOCTHXKEHUS B Yy4eOHOU Tpymme, y
KOHKPETHOTO TeJ[arormieckoro paboTHUKA, B 00pa30BaTeIbHON OPraHu3aIliy B IICJIOM);

- KauecTBEHHas (M3MepeHHasi B HOMUHATUBHOM ITKaje: €CTh/HET);

- KOJIMYECTBEHHAs (M3MEpeHHas1, HalpuMep, B PaHrOBOM 11Kaje: 00Jblie/MEHbIIIE);

- WHTETpaibHas (OIIEHEHHAs! C MOMOIIBI0 KOMILJIEKCHBIX TECTOB, MOPT(OINO, BHICTABOK,
MIpe3eHTalNi);

- nuddepeHpoBaHHast (OIIEHKA OTAENbHBIX ACTIEKTOB PA3BUTHS).

[Ipu 3TOM MOTYT IPEAYCMATPUBATHCS CIEYIOLIUE METO/IBI OLICHUBAHUSA:

- HaOJII0ICHHUE;

- noptdono;

- AKCIIEPTHAS OICHKA;

- CTaH/IapTU30BaHHbBIE ONPOCHUKH;

- MMPOCKTUBHBIC MCTO/IbI;




CaMOOLICHKA;
aHaJIN3 TMPOIYKTOB JIEATEIBHOCTHU (MIPOEKTOB, MPAKTUYECKHUX, TBOPUYECKHUX paboT) U T.1.



