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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCITATIINHBI
OY.12 MATEMATHUKA

1.1. Mecro yuyeOHOHi AUCHMIVIMHBI B CTPYKType OCHOBHOH mpodeccHOHATbHOM
00pa3oBaTeJIbHOM NPOrPaMMbI

Pabouass mporpamma y4eOHOW IUCIUIUIMHBI «MareMaThKa» SBISETCS YacTbI0 OCHOBHOM
o0pa3oBaTeNbHON MNpPOrpaMMbl MOATOTOBKH CIEIUAINCTOB CPEIHEro 3BEHa IO CHENHaTbHOCTU
38.02.01 DxoHomuka u Oyxraiarepckuil yd4€r (IO oOTpacisiM), TOMY4arolIMX CpeaHee ooIiee
oOpa3oBaHHe B IpEJEiax OCBOCHHS 0Opa30BaTENbHBIX MPOrpaMM CpeaHEro MnpodeccruoHalIbHOTO
oOpa3oBaHus Ha 6a3¢ OCHOBHOI'O OOIIEro 0Opa30BaHuUs.

Pabouas mporpaMma cocTaBieHa Ha OCHOBE TpeOOBaHUH (peaepasbHOTO TOCYIApCTBEHHOTO
00pa30BaTeNpHOrO CTaHJAPTa CPEAHEro o0IIero o0pa30BaHUSA, YTBEPKIECHHOT0O MMHHUCTEPCTBOM
obpazoBanus U Hayku Poccuiickoii @enepanuu ot 17.05.2012 1. Ne 413 (pen. ot 29.12.2014 r. Ne
1645, ot 31.12.2015 r. Ne 1578, 29.06.2017 r. Ne 613, or 12.08.2022 1.) mHpeabABIIEMBIX K
CTPYKTYpE, COJIEPKaHUIO U pe3yJbTaTaM OCBOEHHUS UCHMIUIMHBI «MaTeMaTrkay, U B COOTBETCTBUU C
PekoMenpanusiMu 1o peanuszali  cpeiHero oOmero oOpa3oBaHHMs B IpeAesiax OCBOCHHS
00pa30BaTeNBLHON TPOrpaMMBbl  CPEIHETO Mpo(ecCHOHATLHOTO 00pa3oBaHUsi HAa 0a3e OCHOBHOTO
obmiero oOpa3oBaHUs C Y4eToM TpeOoBaHMii (eaepaabHbIX TOCYIApCTBEHHBIX 00pa3oBaTeNbHBIX
CTaHIApTOB W TIOIXy4aeMoWd NpodeccHd WM CIEHUAIBHOCTH CpPEIHEro Mpo(ecCHOHATHHOTO
oOpazoBanus (muceMo «O HampaBineHuM pekomeHaanuii» Ne 05-592 ot 01.03.2023 r. Jlemaptamenra
roCyJapCTBEHHOW TMOJUTHKA B  cdepe cpeaHero  MpopecCHOHAIBHOTO  00pa3oBaHUs U
npodeccuoHaNbHOTO O0yUYEeHHS).

Pabouas mporpamma cocTaBiieHa Ha OCHOBE IPHMEPHOW IporpaMMbl 001e00pa3zoBaTeIbHOM
yuyeOHOW JUCHUIUIMHBI «MaremMaTuka», peKoMeHJIoBaHHON DenepanbHbBIM TOCYAapCTBEHHBIM
OIOJKETHBIM 00pa30BaTEIbHBIM YUPEKICHHEM JOMOJHUTEIHLHOTO MPOPECCHOHATHLHOTO 00pa30BaHuUs
«MHCTUTYT pa3BuTHUs npodeccruoHambHoro oopazosanusm» (IIporokon ot 30.11.22 r. Ne 14).

VYuebHast qucuuIuiMHa MaremMaTika OTHOCHTCS K 0011e00pa3oBaTeIbHOMY YU€OHOMY ITHKITY.

1.2. Henn m 3amaum y4yeOHON AUCHUILUIMHBI — TpeOOBaHWS K pe3yJibTaTaM OCBOCHHS
Y4eOHOM IMCUMILINHBI:

Lenbr ocBoeHusi y4eOHOM AucHUIUIMHBI «MaTeMaTHMKa». OCBOGHHE OOYydYarOIIUMUCS
coJiepKaHusl y4eOHOW AUCIUIUIMHBI «MaremaTuka» U JOCTHXKEHHE PE3yJIbTaTOB €€ M3ydeHHs B
cootBercTBUU ¢ TpeboBanusmMu PI'OC COO c yuerom mnpodecCHOHAIBLHOW HaNpaBICHHOCTH
dI'OC CIIO.

3anaum ocBOeHUs yueOHOH TUCHHMILIMHBI « MaTeMaTUKa:

- (opMHpOBaTh MPEACTABICHUS O COLUAIbHBIX, KYJIbTYPHBIX U UCTOPHUECKUX (hakTOpax
CTaHOBJICHUSI MAaTEMATHKH;

- (opMHupOBaTh OCHOBBI JIOTUYECKOTO, AaNTOPUTMHYECKOIO U  MaTeMaTH4eCKOIo
MBIILLUICHHS;

- (opMHpOBATH YMEHUS MIPUMEHATH NOJTYUYEHHBIE 3HAHUS MIPU PEIICHUH Pa3IMYHBIX 33]ad,

B TOM 4HcJie TPOECCHOHATIbHBIX;

- (hopMupOBaTh MPEJICTABICHHUS O MAaTEMAaTUKE KaK 4acTH OOIIeuesoBeUYeCKOi KyIbTypHl,
YHHUBEpPCAJIbHOM $I3bIKE HAyKH, MO3BOJISIOLIEM OIMCHIBATh M H3Yy4aThb pealibHble MPOLECCHl U
ABJICHUS.

Wzyuyenne paucuumiauHsl «MaTemaThka» HampaBlieHO Ha (QOpMUpOBaHUE OOMHUX H
poeCCHOHATBHBIX KOMIETEHIIHIA:
OK 01. BeiOupats ciocoObl perieHus 3aj1a4 npodecCHOHaIbHON 1eATeNbHOCTH TPUMEHUTEIBHO
K pa3jIM4HbIM KOHTEKCTaM.
OK 02 Hcrnonb30BaTh COBPEMEHHBIE CPECTBA MMOMCKA, aHAIN3a U UHTEpIpeTaluu HHpopMaluy,
1 MH(OpMAIIMOHHBIE TEXHOJIOTUH IS BBIMOJIHEHHS 33a1a4 MPO()eCCHOHATBHOM 1eATeIbHOCTH.
1K 1.3. IIpoBOANTH y4YeT NEHEKHBIX CPEACTB, OPOPMIIATH JIEHEKHbIE U KACCOBBIE IOKYMEHTHI.
Pe3ynbraThl n3ydeHus yueOHOM TUCIUTUIMHBL:



JIMYHOCTHBIE!

1. TOTOBHOCTH K TPYly, OCO3HaHHE IEHHOCTH MacTepCTBa, TPYIOII00UE;

2. TOTOBHOCTbH K aKTUBHOM J€ATEIbHOCTH TEXHOJIOTMYECKON U COLIMAIBHOM HAIlPaBIEHHOCTH,

3. CIOCcOOHOCTh HMHUIMUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIBHO BBIMOJHATH TaKYIO
NesITeNIbHOCTD;

4. UHTEpEC K pa3nuIHbIM chepam mpodeCcCHOHATBHON AeSTEIbHOCTH,

MeTamnpeJMeTHbIe:

a) 0a30BbIC JTOTUYECKHUE JICHCTBUS:

1. camocToATENbHO (QOPMYIUPOBATH U AaKTyaJU3UpOBATh MpPoOIEMy, paccMaTpuBaTh ee
BCECTOPOHHE;

2. yCTaHABJIMBATH CYIIECTBEHHBINA MPU3HAK WJIM OCHOBAHHMSI JJIs1 CPABHEHUS, KIIACCU(PUKALIUN U
0000I1IeHHS;

3. ompenensTh Ueau AeSITeIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU UX JTOCTUKEHUS;

4. BBISBJISATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSIX;

5. BHOCHUTH KOPPEKTHBBI B JE€ATEIbHOCTh, OLICHMBATH COOTBETCTBUE PE3YJIbTATOB ILEJSAM,
OLICHUBATh PUCKU MOCIEICTBUMN JAEITEIbHOCTH;

6. pa3BUBaTh KPEATHBHOE MBIILICHUE MTPU PEIICHUU KU3HEHHBIX IPOOIeM

0) 6a30BbIE HCCIEAOBATEIbCKUE ACUCTBUS: 7. BIQJeTh HaBbIKAMU y4eOHO-MCCIEA0BATEIbCKOM
Y TIPOCKTHOM ESATEIbHOCTH, HAaBBIKAMHU

paszpereHus mpoodeM;

8. BBISIBIIATH MPUUYMHHO-CJICICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 33/1a4uy, BBIJIBUTATh TUIIOTE3Y
€e pellleHus, HAXOUTh apryMEHTBI JJIsl I0Ka3aTeIbCTBa CBOMX YTBEP)KICHUM, 3a/1aBaTh MapaMeTphl U
KPUTEPUU PEIICHHUS;

9. aHaNMM3MPOBATh MOJYUYCHHBIE B XOJI€ PELICHUS 33Ja4ul Pe3ylbTaThl, KPUTUYECKU OLIEHUBAThH
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

10. yMmerp mMepeHOCUTh 3HAHUS B T[O3HABATENBHYID U  MPAKTUYECKYIO o01acTu
KU3ZHEIESITCIIbHOCTH;

11. ymeTs HHTETpHPOBATh 3HAHKS U3 PA3HBIX MTPEIMETHBIX 001acTel;

12. BbIABUTATh HOBBIC UJCH, MPEJIaraTh OPUTrHHAIbHBIC MOIXO0bI U PEIICHHUS] U CIIOCOOHOCTD
WX UCIIOJIb30BAHMSI B MO3HABATEIBHON U COLMATBHON MPAKTHKE.

npeaMeTHbIe:

1. BMageTh METO/IaMHU JI0KA3aTeIbCTB, aITOPUTMAaMU PEIICHUS 3a7a4; yMeHue GopMyaupoBaTh
oTpe/IeJICHUs, aKCHOMBI U TEOPEMBI, TPUMEHSTh UX, IPOBOJUTH JI0KA3aTEIBHBIE PACCYKICHUS B XOJI€
pelieHus 3aaay;

2. yMETh OIEpPUPOBATh MOHATUSIMH: CTETECHb YHWCia, JorapudM YuCiIa;, YMEHHE BBHITOJIHSTH
BBIUMCIICHHE 3HAYeHHH U MpeoOpa3oBaHMsI BBIPAXKEHHH CO CTEMEeHSMH U Jorapudmamu,
npeoOpa3oBaHus IPOOHO-PAITMOHAIBHBIX BBIPAXKEHUH;

3. yMeTh OIepupoBaTh NOHATUSMHU: palUOHAIbHBIC, HPPALMUOHAIbHBIC, MOKa3aTeJbHbBIE,
CTENEHHBIE, TOTapu(PMHUIECKUE, TPUTOHOMETPUUECKHIE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

4. yMeTh OmNepUpoBaTh MOHATUSIMH: (QYHKIUS, HENpepbiBHAsS (GYHKIMSA, TPOU3BOIHAS,
nepBooOpasHasi, ONpeeICHHBIA UHTETPANL, YMETh HaXOJIUTh MPOU3BOIAHBIC dJIEMEHTAPHBIX (PYHKITUH,
UCIIONB3YSl  CIIPAaBOYHBIE MaTepUalbl; HCCIENOBaTh B MPOCTEHIIMX ciaydasx (QyHKIUM Ha
MOHOTOHHOCTb, HAaXOAUTh HAWOONBINIME W HAMMEHBIINE 3HAYCHHUS (PYHKIUN; CTPOUTH TpaduKu
MHOT'OUYIEHOB C HCIIOJIb30BaHUEM alllapaTa MaTeMaTHYECKOTO aHaIM3a; MPUMEHSATHh NPOU3BOIAHYIO
MIPU PEIICHUH 3a/1ad Ha JBWKEHHUE; periaTh MPaKTUKO-OPUEHTUPOBAHHBIC 3a]a4ll HA HAaWOONbIIHE U
HaWMEHbIIINE 3HAYCHUS], HA HAXO0XK/ICHHUE ITYTH, CKOPOCTU U YCKOPEHHUS;

5. yMeThb OIepupoBaTh MOHSATHUSAMU: pAlMOHATbHAsA (YHKIWA, TOKa3aTeabHas (QYyHKIUS,
cTeneHHas (yHkuusa, norapupmMudeckas GYHKIUS, TPUTOHOMETpUYECKHe (YHKIHUH, OOpaTHbBIE
(GYHKIIUM; YMEHUE CTPOUTHh Ipa@UKu M3yuyeHHBIX (YHKIMI, UCIONb30BaTh IpadUKHU MPU H3y4YEeHUU
MPOLIECCOB W 3aBUCUMOCTEH, MPHU PEIICHWH 3aJad W3 JPYTUX YYEOHBIX MPEAMETOB M 3aaad M3
peanbHOM KU3HU; BEIPAXKATh (POpMyJIaMH 3aBUCUMOCTH MEXy BEIMYNHAMU;

6. yMeTh pemaTh TEKCTOBBIC 33/1a4l PA3HBIX TUIOB (B TOM YMCIE Ha MPOIEHTHI, JOIU U YacTH,
Ha JBWKEHHE, PaboTy, CTOMMOCTh TOBapOB M YCIYT, HAJIOTH, 3aJa4dl W3 OOJIACTH YIPaBIICHUS
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JUYHBIMU M CEMEHHBIMM (DMHAHCAMM); COCTABIATH BBIPAKCHMS, ypaBHEHMs, HEPAaBEHCTBA U MX
CHCTEMBI 110 YCIIOBHIO 33/1a4H, UCCIICAOBATh MOJYYEHHOE PELICHHE U OLICHWBATh MPaBAONOJ00HOCTh
pE3yJIbTaTOB;

7. yMETh ONIEpHpOBATh MOHATHUSAMH: CpeaHee apuMeTHUecKoe, MeIuaHa, HauOoJbllee U
HauMEHbIIIEe 3HAUEHUs, pa3Max, AUCHEPCHUs, CTAHJAPTHOE OTKIOHEHHME YHUCIOBOIO Habopa; yMeTh
U3BIIEKaTh, HMHTEPIPETUPOBATh HWH(GOPMAIHMIO, TPEACTABICHHYI0O B TaOmuIax, Ha JguarpaMmax,
rpadukax, OTpa’karollyl0 CBOMCTBA pealibHBIX MPOLECCOB U SIBICHUH; MPEICTABIATh HHPOPMALIUIO C
MOMOIIBIO TaOJHUIl U AWArpamMM; UCCIEI0BaTh CTATUCTHYECKUE JAHHBIE, B TOM YHCIE C IPUMEHEHUEM
rpadM4ecKuX METOJIOB U 3JIEKTPOHHBIX CPEACTB;

8. yMeTb OIepHUpOoBaTh HMOHATUAMM: CIy4alHBIM ONBIT U CilyyailHOE COOBITHE, BEPOATHOCTh
CIly4aifHOro COOBITHS; YMEHHE BBIYHCISATH BEPOSTHOCTH C HMCIIOJIB30BaHUEM IpaUIecCKUX METOJIOB;
IPUMEHATh (OPMYJIBI CIOKEHUS U YMHOXKEHUSI BEPOATHOCTEH, KOMOMHATOpHbIE (PaKThl U (HOpMYJIBI
IpU PEUICHUH 337ay; OLEHHBATh BEPOSTHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4allHBIMHU
BEIMYMHAMHU; YMEHUE NPUBOAMUTH NPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YHUCEN B NPUPOIHBIX U
OOIIIECTBEHHBIX SBIICHUSX;

9. yMeTh onepupoBaTh MOHATUSAMHU: TOUYKA, NPsAMas, IUNIOCKOCTb, IPOCTPAHCTBO, JBYI'PAaHHBIN
YIOJl, CKpEIUBAIOIINECS MPSAMbIC, NapaAJUICIIBHOCT U MEPIEHIUKYISPHOCTD NMPSMBIX U IUIOCKOCTEH,
YroJl MEXy MPSMBIMH, YIOJl MEKIY MPSIMOU U IUIOCKOCTBIO, YTOJI MEXY INIOCKOCTSMH, PACCTOSHHUE
OT TOYKHU JO IIOCKOCTH, PACCTOSIHUE MEXKIY MNPSIMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTAMH; YMEHHUE
MCIOJIb30BaTh MPH PELICHUU 33134 U3y4YeHHbIE (PAKThl U TEOPEMBI IUIAHUMETPUM; YMEHHUE OLICHUBATh
pa3Mepbl 00BEKTOB OKPY>KAIOILEr0 MUPA;

10. ymerTp omepupoBaTh IOHATUSAMHU: MHOTOTPAHHUK, CEYECHHME MHOTOIpaHHHUKa, KyO,
napajuleJienunes, npusma, nupamuaa, GuUrypa M NOBEPXHOCTh BpallleHUs, LWJIMHAP, KOHYC, LIap,
cdepa, ceueHus: purypsl BpaleHHs, IUIOCKOCTh, Kacaromascs chepsl, LMIMHIpPA, KOHYcCa, IUIOMAIb
MOBEPXHOCTH THUPAaMUJAbI, MPHU3MBI, KOHyCa, LWIMHApA, IUomanb cdepbl, o0beM KyoOa,
IIPSIMOYTOJIBHOTO IapajUIeJICNUIENa, NUpaMHUAbL, IPU3MbI, LWIMHAPA, KOHYCa, Ilapa; yMEHHE
n300pakaTh MHOTOTPAaHHUKA W TIOBEPXHOCTH BpPALICHUS, HX CEYECHUS OT PYKH, C IIOMOUIBIO
YEPTEKHBIX MHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB; YMEHHE paclO3HAaBaTb CHUMMETPUIO B
IIPOCTPAHCTBE; YMEHHE PACIIO3HABATH IPABWIBHBIE MHOTOIPaHHUKY;

11. ymerp omepupoBaTh HOHATUSIMM: JIBUKEHHE B IPOCTPAHCTBE, MOJ00HBIE (UIYpHI B
IIPOCTPAHCTBE; UCII0JIb30BATh OTHOLIEHHE IJIONIAeH MOBEPXHOCTEN U 00beMOB OJOOHBIX (DUTYpP TpU
peLICHUY 3a/1ay;

12. yMeTh BBIYUCIATH '€OMETPUUYECKHE BEIMUYMHBI (JUIMHA, YTrOJ, IUIOIa b, 00beM, IIIOLIa1b
MOBEPXHOCTH), UCHIOJIb3Yys U3yUEHHBbIE (POPMYIIBI U METO/BI;

13. yMeTh onepupoBaTh NOHATUSIMU: MPSIMOYTOJIbHAs CUCTEMAa KOOPJMHAT, KOOPIAUHATHI TOUKH,
BEKTOp, KOOPJIAMHATHI BEKTOPA, CKaISPHOE MIPOU3BEIECHUE, YTOI MEXKIY BEKTOpaMHU, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOpA Ha YKCIIO; HAXOAMUTDH C MOMOIIBIO U3YUYEHHBIX (DOPMYIT KOOPAUHATHI CEPEIHBI
OTpe3Ka, PACCTOSHUE MEXKIY ABYMs TOYKAMU;

14. ymerp BBIOMpPATh MOAXOISAIIMNA M3YYEHHBIH METOJ JUISl PELEeHUs 3a/ayd, pacro3HaBaTh
MaTeMaTHueckue (akThl U MaTeMaTHYECKHUE MOJENU B MPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX, B
HCKYCCTBE; YMEHUE INPHUBOJHUTH IPUMEPBI MATEMAaTUYECKUX OTKPBITUH POCCUICKOM W MHPOBOM
MaTEMaTHYECKON HayKH.

15. ymeTs onepupoBaTh MOHATHIMU: ONPEIEICHUE, aKCHOMa, TEOPEMA, CIEICTBUE, CBOMCTBO,
IPU3HAK, J0KA3aTeNIbCTBO, PAaBHOCWIIbHBIE (OPMYJIMPOBKH; yMEHHE (GOpPMYIHpPOBaTh OOpaTHOE WU
MIPOTUBOIOJIOKHOE YTBEP)KJICHHUE, INPUBOJUTH IPUMEPBI W KOHTPIPUMEPHI, HCIIOIB30BATH METOJ
MaTeMaTUYeCKOW WHAYKLUU; I[POBOAUTH JIOKA3aTEJIbHBIE PACCYXKICHUSA IIPU PEIICHUM 3a]ad,
OLICHUBATh JIOTUYECKYIO MPABUIIBHOCTD PACCYXKICHUM;

16. ymMmers omepupoBaTh IOHATHSIMHU: MHOXECTBO, IIOJMHOXXECTBO, OIEpalMy HaJ
MHOECTBAMHU; YMEHHUE MCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JUisl ONMCAHUs PEAIbHBIX
IIPOLIECCOB U

ONMCAHUs YUCJIOBBIX JAHHBIX; YMEHHE HMCCIIEIOBATh CTATUCTUYECKHUE JaHHBIC, B TOM YHCIIE C
NpPUMEHEHHEM TpapHUuecKuX METOJAOB M JJEKTPOHHBIX CPEACTB; TpadUuecKd HCCIE0BaATh
COBMECTHbIE HaOIIOICHNS C IOMOIIbIO IMarpaMM PacCEUBAHUS U JTMHEWHOMN perpeccui;



17. ymeTb HaxoIuUTb BEPOSTHOCTU COOBITUH C HCHONb30BAHUEM TI'papUUECKUX METOJOB;
OPUMEHSATH JJISL pelieHus 3a71a4d (GOpMyJIIbl CIIOKEHHUS U YMHOXKEHUSI BEPOSTHOCTEH, (GOpMyIly MOJTHON
BeposiTHOCTH, (hopmyny beprymim, komOuHaTopHble (akThl ¥ (OPMYJIBI; OLIEHUBATh BEPOSTHOCTH
peanbHBIX COOBITHI; YMEHHE OINEpPHpPOBATh MOHATUSAMH: ClIydaiiHas BENUYMHA, pacIpeaecHHe
BEPOSTHOCTEH, MaTeMaTH4eCKOe OXHJAHHE, OUCIEPCHUs M CTaHAApPTHOE OTKJIOHEHHE CilydaiHOH
BEJIMYMHBI, (YHKIUU PACHpPECNCHHs] M MNIOTHOCTH PABHOMEPHOIO, NOKA3aTeIbHOTO U HOPMAJIHHOTO
pacripesieieHuil; yMEHHME HCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX PACHpPENENICHUI Ul pelleHus 3aaad;
3HaKOMCTBO C TOHSTHSIMHU: 3aKOH OOJBIIMX YHUCEN, METOJbl BHIOOPOYHBIX HCCIEIOBAHUN; YMEHHE
IPUBOAUTH IIPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIIMX YUCEIl B IPUPOIHBIX U OOLIECTBEHHBIX SBICHUSAX;

18. ymerp cBOOOAHO ONEpPHPOBATH MOHATHSMHU: TOYKA, MpsAMasi, IUNIOCKOCThb, IPOCTPAHCTBO,
OTpE30K, JydY, IUIOCKMH YroJl, JBYI'PAaHHBIA YroJl, TPEXI'PaHHBIA Yroj, IepeceKarolmecs,
napajiesibHble M CKPELIMBAIOLIUECS MpsSMble, MapauIeNbHOCTh U NEPHEHIUKYISIPHOCTh NPSAMBIX U
IJIOCKOCTEH, Yroal MeXAy IMPSIMBIMU, YTOJI MEXY IPSIMOM U IJIOCKOCTBIO, YTOJ MEXAY IJIOCKOCTSIMU;
YMEHHUE MCIIOJIb30BaTh MU PELICHUHU 33734 M3y4deHHble (DAKThl U TEOpEeMbl IUIAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOLIEM MHpE; YMEHHE ONEpUPOBATh MOHATUSIMH:
MHOTI'OI'PaHHHK, CEYeHHE MHOTOTPaHHUKA, IPAaBUIIbHBIM MHOTOTPAHHUK, IPU3Ma, IMpamMuaa, Gurypa u
MOBEPXHOCTh BpallleHUs, HIWIMHIP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUCHHs KOHYCa U
LWIMHApA, NapajyielibHble OCH WM OCHOBaHMIO, CEYCHME Ilapa, IUIOCKOCTb, Kacarolascs chepsl,
WINHAPA, KOHYCa; YMEHHE CTPOUTHh CEYCHHE MHOTOTPAHHUKA, N300pakaTh MHOTOTPAaHHUKH, (DUTYPBI
U TOBEPXHOCTH BpallleHHs], UX CEUEHHs, B TOM YHUCIIE C MOMOIIbIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE
NPUMEHSTh CBOWCTBA T'€OMETPHYECKUX (UTYpP, CAMOCTOATENBHO (HOPMYIHPOBATH OIPEICICHUS
u3yyaeMbIX (Uryp, BBIABUIaTh TMIIOTE3bl O CBOMCTBAX M INPU3HAKAX I'€OMETPUUYECKUX (GUryp,
00OCHOBBIBaTh WJIM ONPOBEPraTh HMX; YMEHHE MPOBOAMTH KIACCUPHUKALUIO (UTYp IO pa3IHIHBIM
IPU3HAKAM, BBIIIOJIHATh HEOOXOAUMBIE JONOIHUTEIbHbIE TOCTPOCHMS;

19. ymeTb cBOOOIHO OTMEPHPOBATH MOHATUSAMU: ILIOMIAL GUTYPBI, 00beM (HUTYpBI, BETHINHA
yIjla, paccTOsHUE€ OT TOYKU A0 IUIOCKOCTH, PACCTOSHHUE MEXIy HpPSIMBIMH, DPACCTOSHUE MEXIY
TUTOCKOCTSIMH, TUIOMIA s c(hepbl, MIIONIAah IMOBEPXHOCTH MUPAMUIBI, MPHU3MBI, KOHYCa, HWIHHIPA,
o0beM KyOa, IPSIMOYTOJIBHOTO Hapajielienunena, TUpaMuibl, TpU3Mbl, LUIMHIPA, KOHYca, IIapa;
YMEHHE HaXOUTh OTHOIIEHHE 00BEeMOB MOJ00HBIX (HUTYD;

20. ymerb CBOOOJHO ONEPUPOBATH IOHATHUAMHU: JIBMJKEHHE, NapajlielibHbli MEepeHoc,
CUMMETpHUsl Ha IUIOCKOCTM M B TPOCTPAHCTBE, MOBOPOT, INpeolOpa3oBaHHe M0A00Us, MOAOOHBIE
¢burypsl; yMeHHe pacrio3HaBaTh paBHbIE U MOJO0OHBIE (PUTYpHI, B TOM YHUCIIE€ B MPHUPOJIE, UCKYCCTBE,
apXUTEKType; YMEHHUE MHCIIONIb30BaTh TI'€OMETPUUECKUE OTHOIIECHMS, HAXOAUTh TI'€OMETpUYECKHE
BEJIMYMHBI (JITTMHA, YT, IUIOIIab, 00bEM) MPHU PELICHUH 3a/1a4 U3 APYTrUX Y4eOHbIX MPEIMETOB U U3
peanbHOM KU3HH;

21. ymetb cBOOOJHO ONEpUpPOBaTh MOHATUAMU: IPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT, BEKTOP,
KOOpJIMHATBhl TOYKH, KOOpJMHATHI BEKTOpA, CyMMa BEKTOpPOB, IPOM3BEAECHHE BEKTOpa Ha YHCIIO,
pasyiokeHue BeKTopa Mo 0a3ucy, CKalsgpHOe MPOU3BEACHUE, BEKTOPHOE MPOM3BEACHUE, YIOI MEXIY
BEKTOpaMM; yMEHHE MHCIOJIb30BaTh BEKTOPHBII W  KOOPJAWMHATHBIM METOJA JJs  pelleHus
reOMEeTPHUECKUX 3a/1ad U 3a]1a4 JPYyTruX y4eOHbBIX NPEeJAMETOB; ONEpUPOBATh MOHATHIMU: MaTpula 2x2
u 3x3, onpeaenuTenb MaTPUILIbl, TEOMETPUUECKHUI CMBICIT OTIpEAETUTENS;

22. yMeTh MOJIEJIMPOBATh PealbHbIe CUTYAIlUN HA A3bIKE MATEMAaTHKHU; COCTABIISATh BBIPaXKEHMUS,
YpaBHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIEAOBATH TOCTPOCHHBIE MOJIEIH C
UCMOJb30BAaHUEM ammapara ajareOpbl, MHTEPIPETUPOBATh MOJYYEHHBIH pe3ynbTaT; CTPOUTH
MaTeMaTHYeCKUe MOJIENH C MOMOIIbI0 IT€OMETPUUYECKUX MOHSTUNA M BEJIMYHMH, PellaTh CBSI3aHHBIE C
HUMH IPAKTUYECKUE 3a/1a4M; COCTABIIATH BEPOATHOCTHYIO MOJIENIb U MHTEPIPETUPOBATH MOTYUEHHBIN
pe3ynbTaT; pemaTh MPHUKIAJHBIE 33JaYyd CPEICTBAMH MaTeMaTHMYeCKOro aHaiu3a, B TOM 4YHUCIE
COLIMAJIEHO-9)KOHOMHUYECKOTO U (PM3HUECKOTO XapaKTepa;

23. yMmeHHe BBIOMpPATh MOAXOASIIMNA METON JUIsl pEelIeHHs 3aJaud; NOHMMaHUE 3HAYUMOCTHU
MaTeMaTHKU B U3YYEHUHU MPUPOJHBIX U OOIECTBEHHBIX MPOIIECCOB U SIBICHUH; yMEHHE paclo3HaBaTh
MPOSIBJIEHUE 3aKOHOB MaTEMaTHKH B MCKYCCTBE, yYMEHHE MNPUBOAMTH MPUMEPhl MaTeMaTHYECKHX
OTKPBITUN POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKU



1.4. CunxpoHM3auusl NpeIMEeTHBIX, JUYHOCTHBIX M MeTaNpeIMeTHBbIX Pe3yJabTATOB C
00mmMu 1 nNpodecCHOHATbHBIMU KOMIIETEHIIUAMM.

B Tabnuue 1 nmpeacraBieHa CUHXPOHU3AIMS TUYHOCTHBIX U METANPEIMETHBIX PE3yJbTaTOB C
OOIIMMH KOMIIETCHIIUSAMHU B paMKax y4eOHOH TUCIIUIUIMHBI.



Taomuma 1

HaumenoBanue OK, IIK corinacno ®I'OC

HaumeHoBaHMe JUNYHOCTHBIX pe3yJbTaToB

HaumenoBanmne METANPEAMETHBIX

Clio pe3yJIbTaToB
OK 01. BpiOuparb crocoObl pemieHus 3aaad - TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH | BJIAJETh METOJIaMHU JIOKA3aTeIbCTB, AJITOPUTMAMU
npodeccuoHaIbHON JESTENIbHOCTH | MacTepCTBa, TPYAOIO0HE; pemieHus  3adad;  yMeHue  (hOpMyIHpOBAThH

IIPUMCEHUTEIILHO K pa3JIMYHbIM KOHTCKCTAaM.

- TOTOBHOCTh K aKTUBHOW JIEATEIILHOCTH
TEXHOJIOTUIECKOU u COLIMATBHON
HAIPaBJICHHOCTH, CIOCOOHOCTh WHHIIMUPOBATH,
IUTAHUPOBATh M CAMOCTOSITENIBHO — BBINIOJHSATH
TaKyIO JIeSTeIbHOCTD;

- WHTEpeC K  pa3IUYHBIM
poeCCUOHATILHOM JIeATEITLHOCTH,

OBnazneHue  yHUBEpCAJIbHBIMU
MI03HABATEIbHBIMU JICHCTBUSIMH:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CcaMOCTOSTEIbHO  (OPMYIHPOBATH U
aKTyaJIM3UpOBaTh MPOOIEMyY, paccMaTpHBaTh €€
BCECTOPOHHE;

- YCTaHABIIMBATh CYNICCTBCHHBIH TPU3HAK WITU
OCHOBaHUs Ui CpaBHEHUS, KiIaccU(UKAIMH U
00001IeHNST;

- ONpeAeNsiTh IeNu JeATEIbHOCTH,
napaMeTpsl U KPUTSPUHU UX JOCTHKCHHS,
- BBISABIISATH 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B
paccMaTpUBaeMbIX SBICHUSX;

- BHOCUTh KOPPEKTHUBBI B JIeATEIHHOCTH,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKH TMOCIEICTBUN ACSITENTFHOCTH;

- pa3BWBaTh KPEATHBHOE MBINUICHUE TIPH
pEeIIeHUH KU3HEHHBIX MPOOIeM

0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- BJIQJICTh HABBIKAMU yueOHO-
HCCIICIOBATEIILCKON M TIPOCKTHOM JIESTEIILHOCTH,
HABBIKAMU pa3pelIeHus mpooiem;

- BBISIBJIATH IPUYHHHO-CIICJICTBCHHBIC CBSI3H H

chepam

y4eOHBIMU

3aJaBaThb

ONpeleeHUsl, aKCUOMbl M TE€OPEMBI, IPUMEHSATH
UX, MPOBOAMUTH JOKa3aTEJIbHbIE PAaCCYXJIECHUS B
XOJI€ pEeLICHUS 3a/1a4;

- YMETb OIEpUPOBAThH MTOHATUSAMU: CTEIIEHb YUCIIA,
norapudm YHUCIIa; yMEHUue BBIIIOJIHATH
BBIUMCJIEHHE 3HAuU€HUH U  NpeoOpa3oBaHUS
BBIpQXKEHHI €O CTENeHAMH U Jorapudmamu,

npeodpazoBaHus NPpOOHO-paLIMOHAJIBHBIX
BBIPAXKEHUI;

- YMETh OIIEPUPOBATH TOHSATHSIMH:
palrOHAIbHbIE, UppalyoHalbHbIE,

IIOKa3aTeNbHbIE, CTENEHHbIE, Jorapu@MUUecKue,
TPUTOHOMETPUUYECKHE YPABHEHUS U HEPaBEHCTBA,
UX CUCTEMBI;

- yMeTb OIIEpPUPOBaTh MOHATUAMHU: (YHKIHSA,
HeIpepbIBHAs ¢byHKIMS, MIPOU3BOJIHAS,
nepBOOOpa3Hasi, ONpe/leleHHbI UHTErpall; yMETh
HaXOJUTh MPOU3BO/IHBIE 3JIEMEHTAPHBIX (YHKIIHH,
UCIIOJIB3YS CIIPaBOYHBIE MaTEpUAIbl; UCCIEN0BATh
B mpocTedmux  ciydasx — (QyHKUMH ~ Ha
MOHOTOHHOCTb, ~ HaXOAWTh  HaubOoJbIIME U
HauMEHbIIME 3HAuYeHUs (QYHKUMH; CTPOUTH
rpadMKUMHOTOUYJIEHOB c HCII0JIb30BAHNUEM
anmapara MaTeMaTHYeCKOro aHaju3a; MPUMEHSTh
MIPOU3BOJIHYIO IIPH PEIIECHUN 337a4 Ha ABUKCHHUE;
pelars NpakTUKO-OPUEHTHPOBAHHBIE 3aJlaud Ha
HauOoyplIMe M HaUMEHbIIWE 3HAYeHHs, Ha
HaXO0XJACHHUE MyTH, CKOPOCTH U YCKOPEHUS;

- YMEThb ONEpUPOBATh MOHATUIMU: PaLMOHAIBHAS
(GyHKIMS, ToKaszaTenbHas (QYHKIUS, CTENeHHas




aKTyaJM3UpOBaTh 3a7ady, BBIABHUIaTh THIIOTE3Y
cc pemeHI/m, HaXOIUThb apFYMeHTBI JUUIA
JI0Ka3aTejbCTBa CBOMX YTBEPIKIACHHUH, 3a1aBaTh
[apaMeTpbl U KPUTEPUU PEILICHUS,

- aHAJIM3UpPOBATh IOJIyYEHHBIE B  XOJE
peliecHusT  3aJa4d  Pe3yNIbTaThl, KPUTUYCCKH
OLIEHUBATh HX JOCTOBEPHOCTH, MPOTHO3HPOBATH
N3MCHCHUC B HOBBIX yCHOBI/ISIX; YMGTB
[ECPEHOCUTh 3HAHHMS B I[IO3HABATEIBHYIO U
HpaKTI/I‘-IeCKYIO O6J'IaCTI/I KHU3HEACATCIIbHOCTH,

- yME€Th WMHTETPUPOBATH 3HAHUS M3 Pa3HBIX
MPEIMETHBIX 00IacTel;

- BbIABUTI'aTb HOBBIC HJACHU, IIPCAJIaraTb
OpUTrMHAJIbHBIC TOAXOAbl U PCHICHU A,
u CIIOCOOHOCTD ux HCIIOJIBb30BaHHUA B

IIO3HABATEJIBHON U COLIMAIIbHOW ITPAKTUKE

byHKIIHSA, sorapudmudeckas dbyHKIHS,
TpUroHomerpuyeckue  QyHKuH,  oOpaTHBIE
GYHKIIMH; YyMEHHE CTPOUTH TpaduKu M3Y4EHHBIX
(GyHKIMH, UCTIONB30BaTh TPpadUKU MPH U3YYCHUU
IPOLIECCOB U 3aBUCHMOCTEH, MPH PELICHUH 3a1a4
U3 JIpYrHX Yy4eOHBIX MpeIMETOB M 33434y U3
peanbHOM  KHM3HM;  BBIpaXarth  (OpPMYyJIaMH
3aBHCUMOCTH MEX/y BeJTMUYNHAMH;

- YMETh penlath TeKCTOBBIC 33/1a4X Pa3HbIX THUIIOB
(B TOM umMClIe HA TPOLEHTHI, JOJIM W YacTH, Ha
IBIKEHUE, paboTy, CTOMMOCTh TOBApOB U YCIYT,
HAJIOTH, 3aJa4d W3 OOJacTH  yIpaBJICHUS
JTUYHBIMU U CEMEHHBIMU (PMHAHCAMU ); COCTABIIATh
BBIDOKEHUS, YpaBHEHHs, HEPAaBEHCTBA W HX
CHCTEMBI 110 YCIIOBHIO 3aJaud, HCCIIEI0BATh
HOJTY4EeHHOE pereHue U OLICHUBATh
HPaBI0I000HOCTh PE3YIILTATOB;

- YMETb ONEpUpPOBATh MOHITUSAMHU: CpEIHEe
apupMeTHuecKkoe, MeAWaHa, HawOoibIIee U
HaVMEHbIlIee 3HAYEHUs, pa3Max, Jucrepcus,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOrOo Habopa;
yMEHUE  OLEHMBaTh  pa3Mepbl  OOBEKTOB
OKPY’KaloIIero MHUpa;

- YMETb ONEepHpPOBATh MOHATUSIMHI: MHOTOTPAHHUK,
CeueHre MHOTOTPAaHHWKa, KyO, Mapajuiesenure],
npu3Ma, mNupampaa, Qurypa M THOBEPXHOCTh
BpaIeHHsI, IWIMHAP, KOHYC, map, cgepa, CEeUeHUs
¢Gurypsl BpallleHHus, IJIOCKOCTb, Kacarouascs
cdepsl, HUAJIMHIPA, KOHYCa, IJI0IA/Ib
MOBEPXHOCTH  TMHUPAMHUIBI, MPU3MBI, KOHYCa,
OUIWHApa, IIomanbk cdepbl, o0beM KyoOa,
NPSIMOYTOJIBHOTO TapajuleNienuIesa, MUpaMubl,
NpHU3MbI, IMIIMHApA, KOHyca, IIapa; YMEHHE
n300pakaTh MHOTOTPAHHUKUM M TMOBEPXHOCTH
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BpallleHUsl, UX CEYEHHUS OT PYKHU, C IMOMOUIBIO
YEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; yMEHHE pacro3HaBaTh CHMMETPHIO B
IIPOCTPAHCTBE; YMEHUE pacrno3HaBaTh
IPaBUJIbHbIE MHOTOI'PAaHHUKU;

- YMETh OINEpPUPOBATH MOHATUAMU: JABUKCHUE B
MPOCTPAHCTBE, mo00HbIE burypsi B
IIPOCTPAHCTBE; HCII0JIb30BATh OTHOIIEHUE
IUIOMIA/Iel MOBEPXHOCTEH M 00BEMOB MOJOOHBIX
¢buryp npu perieHuu 3aaad;

- YMETh BBIYUCISTH T€OMETPUYECKHE BEITUYMHBI
(mmuua, yrom, IIIOmMAAb, O0O0BEM, ILJIOIIAIb
MOBEPXHOCTH ), UCIIOJIb3YSl U3YUYEHHBIE (POPMYIIBI U
METO/IbI;

- YMETb OIIepUpPOBATH MOHSITUSMU:
PSIMOYTOJIbHAS cucTema KOOpJMHAT,
KOOpAMHATBHI ~ TOYKH, BEKTOp, KOOPIWHATHI
BEKTOPA, CKaJSPHOE MPOU3BEICHUE, YTOJ MEXAY
BEKTOpaMHM, CyMMa BEKTOpPOB, IPOU3BEACHUE
BEKTOpa Ha YHUCJIO; HAaXOAUTh C TOMOUIBIO
M3y4YeHHBIX (OPMYJT KOOPAMHATHI  CEPEIUHBI
OTpE3Ka, PACCTOSHHE MEXY ABYMs TOUKAMM;

- yMeTh BBIOMpATh TOAXOIAIINN W3YYCHHBIN
METOJA JJIA pelleHus 3aJadyd, paclo3HaBaTh
MareMatuueckue ¢GakThl W MaTeMaTU4YeCKHe
MOJIETM B TPUPOJHBIX U  OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE, YMEHHE MPUBOIUTH
MIPUMEPBI MaTeMaTUYeCKUX OTKPBITUIA
POCCHIICKOM U MUPOBOM MaTEMaTUYECKON HAYKH.
- YMETb ONEPUPOBATH MOHATUSIMH: OINPEICICHUE,
akcuoma, Teopema,  CIIEJCTBHE,  CBOMCTBO,
MPU3HAK, JI0Ka3aTelIbCTBO, PaBHOCHUJIbHBIE
(hopMyIIHPOBKH; yMEHUE dbopMynupoBaTh
o0paTHOE W MPOTHBOIIOJIOXKHOE YTBEPXKICHHE,
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IPUBOAUTh  HPUMEPbl M KOHTPIPUMEPHI,
UCIOJIH30BATh METOJ MaTEMATUYECKON MHTyKIINH;
IPOBOJUTH JI0KA3aTeJIbHbIE pacCyXIEHUs Ipu
pelleHny  3aJay,  OLEHUBAaTh  JIOTUYECKYIO
IPaBUIBHOCTb PACCYKACHUM;

- YMETh OIEPUPOBATH MOHATUSMHU: MHOKECTBO,
IOJMHOXECTBO, OIEPallMd HaJ MHOXECTBAMHU;
yYMEHHE UCII0JIb30BATh TEOPETHKO-
MHOXECTBEHHBI  ammapar  Julsl  ONHUCAaHHUsA
peambHBIX MPOIECCOB M SIBJICHUN TPU PEIICHUH
3aJa4, B TOM 4YHCIE M3 JPYruxX Yy4eOHBIX
IPEIMETOB;

- YMETh ONEpPUPOBATh MOHATHAMM: Tpad, CBA3HBIN
rpad, n1epeBo, MUK, rpad Ha IIOCKOCTH; YMEHHE
3aJaBaTb M OIHUCBIBaTh TIpadbl pazIUUYHBIMU
croco0aMu; HMCNoiIb30BaTh Ipadbl IpU peIIeHUN
3ajau;

- yMeTb CBOOOJIHO ONEpPUPOBATH MOHATUSMHU:
coueTaHue, TIEepecTaHOBKAa, YHUCIO COYETAaHUH,
YHCIIO MepecTaHOBOK; OmHOM HbloToHa; ymeHue
MIPUMEHSATH KOMOHMHATOpHbIE (akTbI u
paccyKAeHus A pelIeHus 3a/1ad;

-yMETh OIEpPHPOBATH TOHATHUSAMHU: HATypabHOE
YHUCIIO, LEJI0E€ YHUCIO0, OCTaTOK II0 MOJIYJIIO,
palMOHAIbHOE YHWCJIO0, HUPPALMOHAIBHOE YHCIIO,

MHOXXCCTBA HaTypaJIbHbIX, OEIbIX,
panoOHAaJIbHBIX, I[el\/JICTBI/ITCJ'IBHI)IX YUCCII; YMCHUC
HUCIIOJIB30BaTh IMPU3HAKN JACIIMMOCTH,

HAaUMEHBIIUNA OOIMI OEIUTENs M HaUMEHBIIIEE
o011ee kpaTHOe, aNrOpuT™M EBKIMAA MIpH pelieHnn
3ajad; 3HaKOMCTBO c Pa3IMYHBIMHU
MO3UITUOHHBIMHU CUCTEMaMM CUHCIICHUS;

- yMeTh CBOOOJHO ONEPHPOBATH TOHATHSIMU:
CTEIIEHb C  LEJBIM  I[I0Ka3aTelleM, KOPEHb
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HaTypalbHOH CTENEHH, CTENEeHb C pallMOHAIbHBIM
mokaszaTejieM, CTelNeHb C  JCWCTBUTEIbHBIM
(BemecTBEHHBIM) TIOKa3aTesieM, jJorapudm 4ducia,
CHHYC, KOCHHYC U TAaHT€HC MTPOU3BOJILHOTO YHCIIA;
- YMeTb OIIEPUPOBaTh HMOHATUSAMH: TOXKIECTBO,
TOXKJECTBEHHOE IpeoOpa3oBaHMEe, YpaBHEHHE,
HEpaBEHCTBO, CUCTEMa YPAaBHEHUI M HEPaBEHCTB,
PaBHOCWJIBHOCTh ~ YpaBHEHHMH, HEPAaBEHCTB H
CHCTEM,  palMOHallbHble,  HUPPALMOHAIbHBIE,
NIOKa3aTeIbHbIe, CTETNECHHBIC, JoTapu(pMuyecKue,
TPUTOHOMETPUYECKHE YPAaBHEHUs, HEPABEHCTBA U
CHCTEMBI; yMeHue pemaTh yYpaBHEHHS,
HEPaBEHCTBA U CUCTEMbI C IIOMOIIBIO PA3JINYHBIX
NPUEMOB; peIIaTh YpaBHEHHs, HEPABEHCTBA U
CHCTEMBI C MapaMeTpoM; NPUMEHSTh YpaBHEHHMS,
HEpaBEHCTBAa, WX CHCTEMBl /IS  PEUICHUs
MaTeMaTHUYeCKUX 3a/Jad M 3a4ad M3 Pa3IU4HbIX
oOyacTell HayKH U pealibHOM JKU3HU;

-yMEeTh CBOOOJHO ONEpPUPOBATH IMOHATHIMU:
rpaduk ¢byHKIMY, oOpaTHast byHKLu,
KoMIo3uuuss  QyHKUUN, JUHEWHas QYHKIHS,
KBaJ[paTH4Has (YHKLHMS, CTeleHHas (QYHKUUs C
HEeNbIM  TOKa3aTejleM,  TPUTOHOMETPUYECKHE
¢byHKUMH, ~ OOpaTHbIE  TPUTOHOMETPUYECKHE
(yHKIMM, TOKa3aTeslbHas M Jorapudmuyeckas
(GyHKIMH; YMEHHE CTPOUTHh Tpapuku (HYHKIMMH,
BBINIOJIHATH MpeoOpa3zoBaHus TpaduKoB (yHKIHI;
YMEHHUE HCIOIb30BaTh Tpapuku (QyHKIUH s
W3yYeHHUS TPOIECCOB U  3aBHCUMOCTEH TIpH
pelIeHNH 33/1a4 U3 JAPYruX Y4eOHbIX NMPEIMETOB U
W3 peaJbHON JKW3HHW;, BBIpaXarh (OpMyIaMu
3aBHCUMOCTH MEX/1y BeTUUNHAMH;

yMEHHE CBOOOTHO ONEPUPOBATH TOHITHIMHU:
YeTHOCTh (YHKUIHHU, TNEPHOAMYHOCTh (DYHKINH,
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OTPaHUYCHHOCTD byHKIIH,
MOHOTOHHOCTH(YHKIIUH, OSKCTPEMyM (DYHKIUH,
HanOoblIee ¥ HauMEHbIee 3HAYCHUS (QYHKIHU
Ha MPOMEXYTKE; yMEHHUe MIPOBOJIUTH
yccie0BaHue (QYHKIUH;

YMEHHE UCIOIb30BaTh CBOWCTBA W Trpaduku
GYHKIMI U1 peleHus] ypaBHeHNH, HEPaBEHCTB U
3ajady ¢ HapaMmerpamu; — HM300paxaTb  Ha
KOOPJMHATHOM IUIOCKOCTH MHOXKECTBA PEIICHHN
ypaBHEHHIA, HEPABEHCTB U HX CHCTEM;

- yMeTh CBOOOJHO ONEPHPOBATH IOHATHSIMU:

II0CJIE/I0BATEIILHOCTb, apudmMeTHIecKas
nporpeccusi,  IeOMETpUYecKass  IpPOTpeccus,
0OECKOHEYHO yObIBaromias reoMeTpuuecKast
Hporpeccus; yMEHHE 3a7aBaTh
IIOCJICIOBATEIBHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYPPEHTHBIX GOpMYT;

- YMETH OIIEpUPOBATH MIOHATUSAMH:

HENPEpPhIBHOCTh (YHKIMM, ACUMNTOTHI Tpaduka
¢byHKUMH, TepBas W BTOpas  IPOU3BOJHAS
(yHKIIUHM, TEOMETPUYECKUN U PU3NYECKUIT CMBICT
MPOU3BOJTHON, TIepBOOOpa3Has, OMNpeaeTeHHBIN
MHTErpai; yMEeHUEe HaXOUTh aCUMITOTHI Tpaduka
(GYHKIMH; YMEHHME BBIYMCIATH IPOM3BOJHBIC
CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMITO3ULIUU
(GyHKUMHA, HAaXOAWUTh ypaBHEHHME KacaTeJbHOM K
rpaduky QyHKIUU;

YMEHHME  HCNOJIb30BaTh  IPOU3BOJHYIO  AJIA
uccienoBaHus  QyHKUMH, JUISI  HAXOXACHUS
HAaWIy4lllEero pEIIEHUs B MPHUKIAIHBIX, B TOM
YHClie COLIMATbHO-KOHOMUYECKUX U (PU3NYECKUX
3a/1a4ax, TUISL OIIpeAEICHUS CKOPOCTH
WYCKOpPEHUS; HaXOOuTh IUIOMIAAU U OOBEMBI
buryp ¢ TNOMOLIbIO HHTErpaja;, HpPUBOAUTH
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IpUMEpPbl MaTeMaTHUYECKOr0 MOJEIMPOBAHUSA C
MOMOIIBIO A PepeHInanbHbIX YPaBHEHUH;

- YMETb ONEpUPOBaTh MOHATUAMHU: KOMILIEKCHOE
YHCIIO, CONPSDKCHHbIE KOMIUIEKCHBIE —YHCIIA,
MOJyJIb M apryMEHT KOMIUIEKCHOTO 4ucia, opma
3alMCH KOMIUIEKCHBIX 4YHCeN (TeoMeTpudecKas,
TPUTOHOMETpHUUECKass U ajlredpandeckas); yMeTb
MPOU3BOAUTH  apu(MeTHUecKue JCUCTBUSA ¢
KOMIUIEKCHBIMU YHCJIAaMH; IPUBOAUTH IMPUMEPHI
UCTIOJIb30BaHUS] KOMIUIEKCHBIX YHCEIT;

- yMeTb CBOOOJHO ONEpPUPOBATh IMOHATUIMU:
cpeanee apudmMernueckoe, Meanana, HanOoJbIIee
U HaUMEHbIIee 3HAYCHMd, pa3Mmax, IHuclepcus,
CTaHJApTHOE  OTKJIOHEHWE Ui  ONHUCAHHUSA
YUCIOBBIX  JIAaHHBIX; YMEHHE  HCCJIEI0BaTh
CTaTUCTHYECKHE JaHHBIE, B TOM YHUCIE C
OpUMEHeHHeM  rpaduyeckux  METOJOB U
AJIEKTPOHHBIX CPEACTB; rpa)UYecKu HCCIEeI0BAThH
COBMECTHBIE HAOIOJIEHNS C MMOMOIIBIO THArpaMM
paccenBaHMs U JIMHEHHO perpeccuy;

- yMeTh HaXOAWTh BEPOATHOCTH COOBITHH C
UCTIOJIb30BaHUEM rpadu4ecKux METO/10B;
NPUMEHSTh JJISl  pemieHus 3amad  (HopMyJsl
CJIO’KEHUS] 1 YMHOXKEHHSI BEpOSTHOCTEH, (GopMyITy
MOJHOW  BeposiTHOCTH, (opmyny  beprymim,
KOMOUHATOpHBbIE (PAaKTBI U (POPMYIIBI; OILEHUBATH
BEPOSITHOCTH  peallbHBIX  COOBITHH;  yMEHHE
OTIEpPUPOBATHIIOHATUSAMU: ClIyyailHas BeIUYHMHA,
pacripenienieHue BEpOSITHOCTEH, MaTeMaTHYECKOe
OKUJ/IaHue, JHcTiepCus U CTaHJapTHOE
OTKJIOHEHHE CIydallHOM BeNWYUHBL, (QYyHKUIUN
pacripesielieHuss M IUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeIbHOTO M HOPMAIBHOTO pacCIpe/IeiICHNN;
YMEHHE MHCIIONIb30BaTh CBOMCTBA HM3YYEHHBIX
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pacrpesieNieHuil 17l pelieHus 3a/1a4; 3HaKOMCTBO
C TOHATHUSAMH: 3aKOH OOJIBIIMX YHUCE, METOMIbI
BBIOOPOYHBIX HCCIIEOBAHUM; yMEHHE HMPUBOAUTH
MpUMEpPHI MPOSBICHHUS 3aKOHA OOJBIINX YHCET B
IPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSIX;

- yMeTb CBOOOJHO ONEpPUPOBATH IOHATHIMU:
TOYKa, HpsAMasi, IUIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUW yroJ, JBYI'PAaHHBIA yroJl,
TPEeXTPaHHbIN yrod, nepeceKaroiuecs,
NapajuleJbHble W  CKPELIUBAIOLIUECS IpPSMBIE,
HapajjieIbHOCTh U NEPIEHIUKYISAPHOCTD MPSIMbIX
U IUIOCKOCTEH, Yrojdl MEXIy HpsIMbIMU, YIoJ
MEXIYy MNpsAMOH M IUIOCKOCTBIO, YIOJl MEXIy
IUIOCKOCTSIMM; ~ YMEHHE  HCIOJb30BaThb  IpU
peleHny 3aja4 U3y4yeHHble (aKThl U TEOPEMbI
IUIAHUMETPUM; YMEHHE OLIEHMBAaTb pa3Mepbl
O0BEKTOB B  OKpYXarollleM MHpe; YyMEHHue
OIIepupOBaAThH MOHSTUSMU: MHOT'OTPaHHUK,
CeueHue MHOTOTpaHHUKA, MpaBUJIbHBII
MHOTOTpaHHMK, MNpHU3Ma, NHpamuaa, Qurypa u
MOBEPXHOCTh BpallleHUs, LUWIMHAP, KOHYC, LIap,
cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHUSI KOHYcCa
U LIMJIUHApA, NapajuleIbHble OCU UM OCHOBAHUIO,
CeueHHe Iapa, MIOCKOCThb, Kacarouascs chepsl,
UWIMHIpA, KOHYCa; YMEHHME CTPOUTh CEUYEHHE
MHOTOTpaHHMKa, H300paxaTh MHOTOTPaHHUKH,
(Gurypsl 1 MOBEPXHOCTHU BpAIllEHUs, UX CEUEHUS, B
TOM YHCJE C IMOMOILBIO 3JIEKTPOHHBIX CPENCTB;
YMEHHME TPUMEHSATh CBOMCTBA T€OMETPUYECKHX
¢uryp, CaMOCTOSITENIBHO (bopmynupoBaTh
onpejeNeHusl H3y4daemblx (uUryp, BbIIBUraTh
TUIIOTE3bl O  CBOMCTBAX W IpHU3HAKax
reoMeTpuueckux ¢uryp, OOOCHOBBIBATh WIH
OIIPOBEPraTh ux; YMEHHE IIPOBOAMTH
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Kiaccupukanuio  Guryp MO0 pa3iIMYHBIM
MpU3HAKAM, BBITIOJTHATH HE0OXO0TUMBIC
JIOTIOJTHUTEIIBHBIC TOCTPOCHHS,

- yMeTh CBOOOJHO ONEPUPOBATH TOHATUSIMU:
mwiomanas ¢GuUrypel, o0beM (QUTypbl, BEIHMYUHA
yria, pacCTOSHUE OT TOYKH JO IUIOCKOCTH,
paccTosiHue MEXTy MPSIMBIMH, PACCTOSIHHE MEXKILY
IUIOCKOCTSIMU,  TUIOIIAAL  cepbl,  IUIOAab
NIOBEPXHOCTH  MUPaMUJbI, TPU3MBI, KOHYCa,
MWIMHIpa, 00BeM  Kyba, TPSIMOYTOJIBHOTO
napajienenure/a, MUPAMUJIBI, TIPU3MBI,
WIMHIpPA, KOHYCa, Iapa; YMEHHWE HaxOIIUTh
OTHOIIeHHE 00BEMOB MOAOOHBIX PUTYD;

- yMeTh CBOOOJIHO ONEPUPOBATH TOHATHSIMHU:
JIBMDKEHUE, TapajUIeIbHBIA MEPEHOC, CHMMETpPUs
Ha IUIOCKOCTH W B MPOCTPAHCTBE, IOBOPOT,
npeoOpazoBanue MNoa00us, MOJOOHBIE (UTYPHI;
YMEHHE pAaclO3HAaBaTh paBHbIE U IOJOOHBIC
Gurypsl, B TOM 4HCIE B TPUPOJIE, HCKYCCTBE,
ApPXUTEKTYPE; yMEHHE UCIIONB30BATh
TCOMETPHYCCKHE OTHOIICHWS, HAXOJHTh
reOMeTpUYECKUe  BENWYMHBI  (UIMHA,  YTO,
IJI0111a/1b, 00BEM) MPU PEIICHUH 3a7a4 U3 JIPYTUX
y4eOHBIX MPEIMETOB U U3 PEATHbHOM KU3HU;

- yMeTh CBOOOJIHO ONEpPUPOBATH TOHATHSIMHU:
NpsIMOYTOJIbHAs CHCTEMa KOOpPJIWHAT, BEKTOp,
KOOPJIUHATHI TOYKH, KOOPAWHATEI BEKTOpa, CyMMa
BEKTOPOB, TIPOM3BEJIEHHE BEKTOpAa HA YHCIIO,
pasjoKeHue BEKTOpa 10 0a3ucy, CKaIpHOE
MPOU3BEICHNE, BEKTOPHOE MPOU3BEACHHE, YTOJ
MEXJy BEKTOpaMH, YMEHHE HCIOJIb30BaTh
BEKTOPHBIN U KOOPIUHATHBIN METOJI IS PEIICHUS
TCOMETPHUYCSCKUX 33Ja4 W 3aJ1a4 JPYruX yIeOHBIX
MIPEIMETOB; OINEPUPOBATh MOHATUSMHU: MaTpHIIA
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2x2 u 3x3, ONPEICIIUTEND
T€OMETPUYECKHM CMBICI OIPEIECIIUTENS,
- YMETb MOJEIMPOBaTh PEaJbHBIC CUTYallUH Ha
SI3bIKE  MAaTEMaTUKH;, COCTABJIATH BBIPAXKCHUS,
YPAaBHEHHUs, HEPAaBEHCTBA M HUX CUCTEMBI IIO
YCIIOBHIO 3aJa4yM, MHCCIENOBaTh IIOCTPOCHHBIC
MOJIENIM C MCIIOJIb30BAaHMEM arlapara anreopsl,
MHTEpPIPETUPOBATh  IIOJIYYEHHBIM  PE3YJIbTaT;
CTPOUTh MAaTEMaTUYECKUE MOJEIN C IIOMOIIBIO
F€OMETPUYECKUX NOHATUM M BEIWYMH, PEIIATh
CBA3aHHBIE C HUMH IIPaKTUYECKHE 3a7auu;
COCTAaBJIITh BEPOSITHOCTHYIO MOJEJIb U
UHTEPIIPETUPOBATh  IIOJIYYEHHBI  pe3yJIbTaT;
pewaThb IIPUKIIQIHBIC 3a1a4u
CpPEACTBAMUMATEMATUYECKOTO aHalu3a, B TOM
4YHUCIIe COLIMAIBHO-3KOHOMUYECKOIO 51
(uU3MYECKOro Xapakrepa;

- yMeHue BbIOMpaTh MNOAXOASILMN METON MAJs
peumieHuss  3aJa4yd; [OHMMAaHUE  3HAYUMOCTH
MaTeMaTUKM B  HM3Y4YCHMM  IPUPOJHBIX U
OOIIECTBEHHBIX MPOLECCOB U SIBICHUN; yMEHUE
pacro3HaBaTh POSBICHUE 3aKOHOB MATEMATUKH B
HCKYCCTBE, YMEHHME  IPHUBOJUTH  IPUMEPHI
MaTE€MaTUYECKUX  OTKPBITUM  POCCHMCKON W
MHPOBOM MaTeMaTH4ECKON HAyKU

MaTpulbI,

OK 02 Hcmonp30BaTh COBPEMEHHBIE CPENICTBA
MIOUCKa, aHammn3a U MHTEpHpeTanuu
uHpopMauy, U UHYOPMAIIMOHHBIE TEXHOJIOTHH
JUIS  BBIMOJIHEHUS 33734  Mpo¢eCcCHOHANBHOM
NeSITEIbBHOCTH

B 00nacTi eHHOCTH HAy4YHOTO MO3HAHUS:

-c(hopMUPOBAHHOCTH MHUPOBO33PEHN,
COOTBETCTBYIOLLIETO  COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAayKH M OOLIECTBEHHOW IPAaKTHUKH,
OCHOBAHHOTO Ha Janore KYJbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOEr0 MECTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEpLICHCTBOBaHHE
YUTATEIbCKON  KYJIBTYpbI

SI3LIKOBOU "
Kak CpeACTBA

YMETb OINEpUPOBATh MOHATHUAMHU: DPALMOHAIIbHAS
(GyHKIMA, TMOKa3aTenbHas (QYHKLUS, CTEHEeHHas
byHKIHS, norapudmuyueckas byHKI1IUMA,
TPUTrOHOMETpHUUYeCKHe  (QyHKIUH,  oOpaTHbIE
(YHKIIUU; YMEHUE CTPOUTHh IpaUKU H3y4YEHHBIX
(GyHKIMH, UCTIOIB30BaTh IpauKU MPH U3yYEHUU
MIPOLIECCOB M 3aBUCUMOCTEH, NPU PEIIEHUH 3a]ad
U3 JIpYTMX Yy4eOHBIX MpeIMEeTOB M 33734y U3
peaJlbHOM  JKM3HM;  BbIpaxarb  (opMmynamu
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B3aUMOJICHCTBHUS MEXIy JIIOJbMU U TO3HAHUS
MUDA;

- OCO3HAHHE [ICHHOCTH HaY4YHOH
JESITEIIbHOCTH,  TOTOBHOCTh  OCYIICCTBISATH
MPOCKTHYIO M MCCIICIOBATEIbCKYIO JIEATEILHOCTh
WHWBUIYAILHO U B TPYIIIIE.

OmnafieHre  yYHHBEPCAIbHBIMU
MO3HABATEIILHBIMU JICHCTBUSMU:

B) pabota ¢ uHpopMaIuei:

- BIIQJICTh HaBBIKaMU MOJTyYCHUS
UHPOpPMAIIUM W3 KMCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYHIECTBIISITh TOHMCK, aHAJN3,

y4eOHBIMHU

CUCTEMAaTU3ALUIO u UHTEPIPETALNIO
uHPOpMALMK  PA3IMYHBIX BUAOB U  (opm
IIPEICTABIICHYS,;

- CO37aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax C
y4eToM Ha3HaueHus HMHQOpMAIMM U LENIeBOil
ayIUTOpUH, BBIOMpas ONTUMAJIbHYIO (opmy
MpeJICTaBICHMS U BU3yalU3alluy;

- OIICHMBATh JOCTOBEPHOCTb, JIESTMTUMHOCTh
uHpOpMALlK, €€ COOTBETCTBHE IIPABOBBIM U
MOpaJIbHO-ITUYECKUM HOpMaM;

- HCIIOJIb30BaTh CpecTBa MH(POPMAIMOHHBIX
U KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B pELICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpPraHU3allMOHHBIX  33aJad ¢  COOJIIOJICHUEM
TpeOoBaHUI SPTrOHOMHUKH, TEXHUKU
0e30macHOCTH, THUTUEHBI, pecypcocOepeKeHus,
NPaBOBBIX M OTHYECKUX  HOPM,  HOPM
nH(OPMAIIMOHHON 0€30MaCHOCTH;

- BIAACTh HaBBIKAMH pACTO3HAaBaHUS U

3aBUCUMOCTH MEKy BEIMYMHAMH;

- YMETb OIEPUPOBATh MOHATUSAMHU: TOXKIECTBO,
TOXKJAECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHME,
HEpaBEHCTBO, CUCTEMA YpaBHEHUI UM HEPABEHCTB,
PaBHOCHJIBHOCTb ~ ypaBHEHHWI, HEPAaBEHCTB H
CUCTEM,  palMOHAJbHbIE,  HPPALUOHAIBHBIE,
IIOKa3aTesIbHbIe, CTENEHHBIE, Jorapudmuyeckue,
TPUTOHOMETPUUECKUE YPABHEHMsI, HEPABEHCTBA U
CHUCTEMBI; YMETh pellaTh ypaBHEHMs, HCPABEHCTBA
CUCTEMBl C TIIOMOIIBIO Ppa3JIMYHBIX IPUEMOB;
pelaTh YpaBHEHMs, HEPAaBEHCTBA M CUCTEMBI C
apaMeTpoM; MIPUMEHSITh YpaBHEHU,
HEPAaBEHCTBA, HX CHUCTEMBI JUI  PEIUCHUs
MaTeMaTUYeCKUX 3aJad M 3ajad M3 pa3IMuHbIX
o0yactell HAyKH U pealbHOM KU3HH,

- yMeTb CBOOOJIHO ONEpPUPOBATH MOHATHUIMU:
JBUKCHME, IMapajlyICNIbHBIM IEPEHOC, CUMMETPHUS
Ha IUIOCKOCTU U B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue mNoa00Us, MOJOOHBIE (UTYPBI;
yMeTh paclo3HaBaTb paBHblE U  MOJ00HBIE
¢burypsl, B TOM 4HClI€ B NPUPOJIE, HCKYCCTBE,
ApXUTEKTYPE; YMETb UCII0JIb30BaTh
reoMeTpUUYECKHe OTHOIIECHHUS, HaXOJUTb
TreOMETPUYECKUEe  BEJIWYMHBI  (JUIMHA,  YTOJI,
IJI0111a/1b, 00BEM) MPU PEIICHUH 3a7a4 U3 JIPYTUX
y4EOHBIX IPEAMETOB U U3 PEATbHOM KU3HU

3aIUTHI UH(pOpMaLnHy, MH(POPMALMOHHOM
0€30aCHOCTH JIMYHOCTH
OK 03 IlnaHupoBate M peann30BHIBATH B obnactu JIYXOBHO-HPABCTBEHHOI'O | YMETh ONEPUPOBATH MOHATHIMU: PAlMOHAIBHEIE,
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COOCTBEHHOE HpO(bCCCI/IOHaJIBHOC H JIMYHOCTHOC
pasBUTUC, MPCANPUHHUMATCIILCKYIO ACATCIIbHOCTD

B INpodecCHOHANbHON cdepe, UCIOIb30BaTh
3HaHUS 1O  TpaBOBOM W (PMHAHCOBOM
IPaMOTHOCTM B Pa3jM4YHBIX  KM3HCHHBIX
CUTYalHUsIX

BOCIIUTaHMS:
-- c(OpMHPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHUS, 3TUYECKOr0 MTOBEICHMS;

- CHocoOHOCTh OIEHHMBATH
IPUHUMATh OCO3HAaHHBIE
OpUEHTHUPYSCh  Ha
HOPMBI 1 LIEHHOCTH;

- OCO3HAHHUE JINYHOTO BKJa/Ja B IOCTPOECHHE
YCTOMUUBOTro OYyAyIIEro;

- OTBETCTBEHHOE OTHOIIEHHWE K CBOUM
poautenssM W (WIKM) JPYTUM WiI€HaM CEeMbH,
CO3JAaHMI0 CEMbM HAa OCHOBE OCO3HAaHHOIO
OPUHATHS IIEHHOCTEH CeMeHHOW JKU3HU B
COOTBETCTBUH C TpaJuLIUsIMU HapoaoB Poccuu;

Osnanenue YHUBEPCATIbHBIMU
PETYISTHBHBIMH JEHCTBUSMHU:

a) caMOOpraHu3aIus:

- CaMOCTOSITEJIbHO OCYILIECTBIIATh
MO3HABATENIbHYI0  JI€ATEIbHOCTh,  BBIABIATH
npobnembl,  CTaBUTb U (OPMYJIMPOBATH
cOOCTBEHHBIE 3a/1a400pa3oBaTeIbHON
NeSITebHOCTH U )KU3HEHHBIX CUTYAIUX;

- CaMOCTOSITENIbHO COCTABJIATh IUIaH PELICHUS
npoOJeMbl C y4eTOM HMEIIUXCS PEeCcypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

- JaBaTh OLIEHKY HOBBIM CUTYallUsM;

CIocoOCTBOBATH (bopMHPOBaHHUIO u
IPOSIBJIEHUIO IIHUPOKOW J3pyIuIUMU B pa3HbIX
007aCcTIX 3HAHWM, IOCTOSHHO ITOBBIINIATH CBOMU
00pa3oBaTeNbHBINA U KYIbTYPHBIA YPOBEHB;

0) CaMOKOHTPOJIb:

UCIOJb30BAaTh  MpPHUEMBl  peduieKCuu
OLICHKH CUTYaIllH, BHIOOpPA BEPHOTO PEILICHUS;

- YMETh OIICHMBAThb PUCKH U CBOEBPEMEHHO

CUTYallMl0 U
peuieHus,
MOpaJbHO-HPaBCTBEHHbBIE

JIIA

UppaIMOHAIbHbIC, IT0Ka3aTeJbHbIC, CTEICHHBIC,
norapudmmuyeckue, TPUTOHOMETPUICCKHE
yYpaBHEHHUS U HEPABEHCTBA, X CUCTEMBI;

- YMETh ONEPUPOBATH MOHITHSIMH: MHOTOT'PaHHUK,
CCYCHHE MHOTOIpaHHHUKA, KyO, mapaulejeHue]I,
nmpu3Ma, mnupamuaa, Qurypa ©u MOBEPXHOCTb
BpallleHUs, IWINHIP, KOHYC, 11ap, cdepa, ceueHus
¢Gurypsl BpamieHus, IJIOCKOCTb, Kacaromascs
chepsl, WIHH]IPA, KOHYCa, IJIOIIAIb
MOBEPXHOCTH  MHPaMUABI, IPU3MBI, KOHYCA,
IWIMHApA, IUlomans  cdepbl, o00beM Kyoda,
IPSIMOYTOJIEHOTO TIapajuIeIeIe1a, MTHPaMUIBI,
NpPU3MBI, I[MJIUHIPA, KOHYyca, Iapa;, YyMEHHUE
nU300pakaTh MHOTOTPAaHHUKH W IOBEPXHOCTH
BpAIICHUS, UX CCUCHHUS OT PYKH, C IOMOIIBIO
YePTEKHBIX ~HWHCTPYMEHTOB M DJIGKTPOHHBIX
CPEACTB; YMETh pACIO3HAaBaTh CUMMETPHIO B
IIPOCTPAHCTBE; YMETh PACIIO3HABAThH MPABUIIHHBIC
MHOTOTPaHHUKU;

- YMETh OIIEepPUPOBATH HOHSATHAMMU:
MPSIMOYTOJTbHAS crcreMa KOOPJIMHAT,
KOOpDJAMHATBl ~ TOYKHM, BEKTOp, KOOPAMHATHI
BEKTOpa, CKAJSIPHOE MPOU3BEIACHUE, YTOJI MEXIY
BEKTOpaMM, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YHUCII0; HAXOAWUTh C  IOMOIIBIO
U3y4eHHBIX (OpMyNT KOOpIMHATHI CEpeluHbI

OTpPE3Ka, paCCTOAHUC MCKIY ABYMS TOYKaAMU
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NPUHUMATh PELICHU 110 UX CHUKEHHIO;

B) SMOIMOHAIIbHBIH WHTEJLJICKT,
HpeATOararoui chOpMUPOBAHHOCTD:

BHYTPEHHEH  MOTHBAllMHM,  BKJIFOYAIOILCH
CTpEeMJICHHE K JOCTIKCHHIO LEIU H YyCHexy,
OIITHMH3M, WHUIUATUBHOCTb, yMEHHE
JIeiCTBOBATh, HCXOAS U3 CBOMX BO3MOYKHOCTEH;

- OMIIATHH, BKIIOYAKOIIEH CIOCOOHOCTH
NOHUMATh 3MOLMOHAIBHOE COCTOSIHHE JAPYTHUX,
YYUTBHIBATH ero MPUOCYIIECTBICHUT
KOMMYHUKAIIMH, CIIOCOOHOCTh K COYYBCTBUIO H
COIIEPEKMBAHHUIO;

- COLMAIBHBIX HAaBBIKOB, BKJIOYAIOIINX
CHOCOOHOCTh  BBICTpAaWMBaTh  OTHOIICHHS  C
JOPYTUMH  JIIOJbMH, 3a00THUTBCS, IPOSBIIATH
MHTEPEC U pa3pemaTh KOH(IUKTHI

OK 04 DddexTnBHO B3aMMOACHCTBOBATh H

paboTtarh B KOJUIEKTUBE U KOMAH/E .

TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSTEIIBHOCTH U CaMOOIIPEICIICHUIO;
-OBJIa/ICHNE HaBbIKaMU yueOHo-
HCCIIEIOBATENIbCKOM, MPOEKTHOM M COUHUAIBHOMN
JIeATEIbHOCTH;

OBnanenue YHHUBEpCATbHBIMU
KOMMYHHUKaTUBHBIMU JCHCTBUSMMU:

0) COBMECTHasl I€ITEIbHOCTb:

- MOHMMAaTh W HCIOJIB30BaTh IIPEUMYILECTBA
KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThI;

- MIPUHUMATD LENH COBMECTHOM
JIEeATEIbHOCTH, OpraHU30BBIBATH u
KOOPJAMHUPOBATh JEUCTBUS IO €€ JOCTHKECHUIO:
COCTABJIATh IUIAH JACUCTBUM, pacHpeAcsaTh pon
C YYETOMMHEHHH  YY4acTHMKOB  0OCYXJaTh
pe3yJbTaThl COBMECTHOM pabOThI;

- KOOPJIMHHPOBATh M BBINOJHATH PabOTy B
YCIOBHSIX  PE€ajbHOIO, BUPTYaJIbHOTO u

- YMETb OIIEpUPOBATh IOHATHAMU: CIydalHbIN
ONBIT M CllyyallHOE COOBITHE, BEPOSATHOCTH
cllyyallHOro  coOBITHSI;  yMEThb  BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHUEM TIpauyecKux

METO/IOB; TPUMEHATh (OPMYJIBI CIIOKEHUS U
YMHOXEHHUSI  BEpOSITHOCTEH, KOMOWHATOpHBIE
¢dakTtel M (opMynabl TpU  peIIeHUH  3ajad;

OLICHUBAaTh BEPOSTHOCTU pEAlbHBIX COOBITUH;
3HAKOMCTBO CO  CIIyYallHbIMH  BEJIIMYMHAMU;
yYMEHUE MPUBOJNUTH IPUMEPHI NPOSABICHUS 3aKOHA
OONBIINX YUCENl B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSIX;

- yMeTb CBOOOJHO ONEpPUPOBATh IMOHATHIMU:
CTEIEHb C  LEIbIM  IIOKa3aTeleM, KOpPEHb
HaTypaJIbHOM CTEIEHU, CTEIICHb C PallOHAIbHBIM
MOKa3aTeneM, CTeNeHb C  JACWCTBUTEIbHBIM
(BeleCTBEHHBIM) TOKa3aTeseM, Jorapum duca,
CUHYC, KOCHHYC M TaHI€HC IPOU3BOJBHOIO
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KOM6I/IHI/IpOBaHHOFO BBaHMOﬂeﬁCTBHH;
- OCYLICCTBJIATH ITO3UTUBHOC CTPATCTHUCCKOC
IMOBEACHUEC B PA3JIMYHBIX CUTyalUAX, IIPOABJIATH

TBOPUYECTBO u BOOOpakeHue, OBITH
MHHUIUATUBHBIM.
OBnanenune YHHUBEpCAIbHBIMU

PEryJIATUBHBIMU JIEHCTBUSMU:

T) IpUHATHE Ce€0s U APYTUX JIIOJICH:

- IPUHAMATh MOTHBBI M apTyMEHTHI JPYTHX
JOJIeH TIPU aHAJIM3€ PE3yJIbTaTOB JAEATEIbHOCTH;

- MpU3HABATh CBOE MPAaBO U MPaBO JPYrUX
JIFO/IEN Ha OIIMOKH;

- pa3BHBaTh CIOCOOHOCTH MOHUMAThb MHpP C
MO3ULIMU JIPYTOro YeT0BEKa

qHca,

- yMeTb CBOOOJHO ONEpPUPOBATH IOHITHIMU:
rpaduk byHKIHH, obOparHas byHKIHS,
KoMHno3uuusi (QyHKUMH, JIMHEHHas (QyHKIHS,
KBaJpaTH4Hasi (YHKIHs, CTETEeHHAs (QYHKIUS C
LEeNbIM  TOKa3aTeleM,  TPUTOHOMETPUYECKHE
¢GyHKIMK,  OOpaTHBIE  TPUTOHOMETPUYECKUE

¢byHKIMM, TIOKa3aTeiabHas M JorapupMuveckKas
GbyHKIMHM; yMETh CTPOUTh Trpaduku (HYHKIIHH,
BBITTOJTHATH npeoOpa3oBaHUs rpaduKoB
GbyHKIM;

- YMeTh HCHONB30BaTh rpaduku (QyHKIHMHA s
U3y4CHUS TPOLIECCOB M 3aBHUCUMOCTEH IpU
peleHnn 3a/1a4 U3 APYruxX y4eOHBIX MPEIMETOB U
U3 peaJbHOM JKU3HU, BBIpAXaTh (QOopMyIaMu
3aBHCUMOCTH MEX/y BeJTMUYNHAMH;

- CBOOOZHO ONEpHUpOBaTh MOHATUSMH: YETHOCTbH
¢byHKINH, HEPUOAUYHOCTD ¢byHKIMH,
OTPaHUYEHHOCTh  (DYHKIMH,  MOHOTOHHOCTBH
(GyHKIMH, 3KCTpeMyM (QYHKIUHM, HauOosibliee U
HaMMEHbIIIee 3HaYeHUs (QYHKIIMU HA TIPOMEXKYTKE;
YMETb MPOBOAMTH UCCIIET0BaHUE (YHKIINH;

- yMeTh WCHOJb30BaTh CBOWCTBA M TpaduKu
(GyHKUMR U1 pellieHus ypaBHEHU, HEpaBEHCTB U
3amad ¢ mapameTpamu;  u300paxkaTh  Ha
KOOPJIMHATHOM IJIOCKOCTH MHOECTBAa pPELIeHUN
ypaBHEHHI, HEPABEHCTB U X CHCTEM

[IK 1.3. TIpoBoAWTH y4eT AECHEXKHBIX CPEACTB,
0(pOPMIIATH IEHEKHBIE M KACCOBBIE JOKYMEHTHI.

- TOTOBHOCTh K TPYyAY, OCO3HaHHUE IIEHHOCTH
MacTepCTBa, TPYI0JIo0ue;

- HUHTepeC K  pa3iIuuHbiM  cdepam
npodecCHOHATBLHOM 1eTeTbHOCTH;

- c(hopMHpPOBaHHOCTH  MHPOBO33pPEHUS,
COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY  YPOBHIO

pa3BUTHSI HAYKHM UM OOIIECTBEHHOW MPAKTHKH,

- BIIAJIETh MeTOJAaMHu JIOKa3aTeNIbCTB,
AITOPUTMAMHU pelieHus 3a/1ay4; yMEHUE
dbopmynupoBaTh  OMpEACNCHUS, aKCHOMBI U
TEOPEMBI, MIPUMEHSATD uX, MIPOBONTH
JTIOKa3aTeNIbHbIC PACCYKJICHUS B XOJ€ PEIICHHS
3a/ay;

-yME€Th peIIaTh TEKCTOBBIC 3a7a4M Pa3HBIX THUIIOB
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OCHOBAHHOTO Ha Jasore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeECTa B
MOJIUKYJIBTYPHOM MHUDE;

- cO3/1aBaTh TEKCTHI B Pa3IMYHBIX (popMaTax c
y4eTOM Ha3HaueHWs HHGOpMAIMH W IIeJICBOM
ayJIMTOPUH, BBHIOMpAs ONTUMAIBHYIO (opmy
NPEJICTABICHUS U BU3yaTH3alluU

OBnazneHue  yHUBEpCAJIbHBIMU
MI03HABATEIbHBIMU JCHCTBUSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHUS:

- CcaMOCTOSTEIbHO  (OPMYIHPOBATH U
aKTyaJIM3UpOBaTh MPOOJIEMyY, paccMaTpHBaTh €€
BCECTOPOHHE;

- yCTaHaBIIMBaTh CYIICCTBCHHBIM MPU3HAK MU
OCHOBAaHHMS /Il CPaBHCHHS, KIaCCUPUKAIMH W
000011IeHH S ;

- ONpEeNeNsATh UENU JeSTeIbHOCTH,
napaMeTpbl U KPUTEPUU MX JTOCTHIKCHHS,
- BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHBOPEUHS B
paccMaTpUBAEMBbIX SBICHHSX;

-  BHOCHUTH KOPPEKTHBBI B  JIEATCIILHOCTD,
OIICHUBATh COOTBETCTBHE pPE3YJILTATOB LEISIM,
OILIEHUBATh PUCKH MTOCICICTBUI IEATEILHOCTH,

- pa3BUBaTh KpPEaTHMBHOEC MBINUICHUE TPU
pELICHUH KU3HEHHBIX MPOOIIEM

0) 6a30BBIC UCCIIEIOBATEIIbCKUE ACHCTBHUS:

- BJIAJIETh HaBBIKAMHU yaeOHO-
UCCIIEIOBATEIbCKOW U MPOCKTHOM JCSITEIbHOCTH,
HaBBIKAMH pa3perieHust mpooIem;

- BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U U
aKTyaJM3UpOBaTh 3ajady, BBIABHIaTh THIIOTE3Y
€¢  PpCIICHHUs, HaXOIWTh AapPryMEHTBHI  JIJIs
JIOKA3aTeIbCTBA CBOMX YTBEP)KICHWH, 3a7aBaTh
napamMeTpbl U KPUTEPUU PEIICHUS;

y4eOHBIMU

3aJaBaTb

(B TOM uucCile Ha MPOLEHTHI, JOJIM W YacTH, Ha
JBUKEHME, padOTy, CTOUMOCTb TOBAPOB U YCIYT,
HaJOTH, 3aJa4d M3 00JacTu  ymnpaBiIeHUs
JMYHBIMU ¥ CEMEHHBIMU (PMHAHCAMH ); COCTABIIATh

BBIpaXXCHUA, YpPaBHCHHUA, HCPAaBECHCTBA W HX
CUCTCMbI II0 YCJIOBUIO 3aJa4dyu, HUCCIICAOBATH
IMOJIYYCHHOC PEIICHUE u OLCHUBATh

IIPaB0II0I00HOCTh PE3Y/IbTATOB;

-yMeTh BBIOUPATh MOAXOIALINI U3y4YEHHBIH METOT
JULSt pelieHus 3aJa4u, pacno3HaBaTh
maTemMatuueckue (akThl U MaTeMaTUYECKUE
MOJIEIM B  TPUPOJHBIX W  OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHE MPUBOIUTH
IpUMEPHI MaTeMaTHUYeCKUX OTKPBITUIA
POCCHIICKON M1 MUPOBOM MaTEMaTUYECKON HAYKHU.
-yMETh MOJECIUPOBATh pEAIbHBIC CUTYyallMH Ha
SI3bIKE  MAaTEMaTUKH;, COCTABJISTh BBIPAXKEHMUS,
ypaBHEHUsI, HEPABEHCTBA W MX CHCTEMBI TIO
YCIOBUIO 3aJjaud, MCCIEA0BaTh IMOCTPOEHHBIE
MOJIeTI C HWCIONb30BAaHUEM armmapara anreOpsl,
WHTEPIPETUPOBATh  TMOJYYEHHBIH  PE3yJbTar;
CTPOUTHh MaTeMaTH4YECKUE MOJEIU C IMOMOIIbIO
TEOMETPUUYECKUX TOHSATHUH W BEIWYWH, pPEIIaTh

CBA3aHHBIE C HUMH NPAKTUYECKHE 3a/1auy;
COCTaBJISITh BEPOSITHOCTHYIO MOJIeh u
MHTEPIIPETUPOBATh  IIOJIYYEHHBI  pe3yJIbTarT;
pemiate  OpUKIAAHBIE  33Jauyd  CPEACTBAMH
MaTeMaTHYECKOro0  aHaliu3a, B TOM  4YHCIIE
COLIMAJIbHO-9)KOHOMUYECKOTO U (DU3HUECKOro
XapakTepa;

-yMeTh BBIOMpaTh MOAXOMALIMM MeTon A
pelleHns  3ajadd; I[OHMMaHuE  3HA4YUMOCTH
MaTeMaTUKd B  HW3YYEHUHU TMPUPOJHBIX U

O6H.I€CTBCHHBIX mponeccoB u SIBJIGHI/Iﬁ; YMCHUC
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- aHAJIM3UpPOBATh IOJIyYEHHBIE B  XOJE
pelieHusT  3aJa4d  Pe3yNbTaThl, KPUTUYCCKH
OLIEHUBATh HX JOCTOBEPHOCTH, MPOTHO3HPOBATH
N3MCHCHUC B HOBBIX yCHOBI/ISIX; - YMGTB
[CPEHOCUTh 3HAHHMS B [IO3HABATEIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEACATEIIbHOCTH;

- YMETb HHTETPHPOBATH 3HAHHUS M3 PaA3HBIX
MPEIMETHBIX 00JIacTel;

pacro3HaBaTh IPOSBICHUE 3aKOHOB MaTEMAaTUKH B
HUCKYCCTBE, YMEHHE  NPUBOJUTH  MPUMEPHI
MaTeMaTUYECKUX  OTKPBITUH  POCCUHCKOM U
MHPOBOM MaTEMaTUYECKON HAyKH.
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1.4. Kosim4ecTBO 4acoB HA 0CBOeHHe padoyeil MporpaMMbl TUCHHUILIHHBI:
O06Bem obpazoBarenbHOI Harpy3ku odydatomerocs -330 4acoB, B TOM YHCIIE:
- o0s13aTeTbHas KOHTAKTHAs (ayauTopHas) yueOHas Harpy3ka— 312 4acoB, B TOM YHCIIE:
- TeopeTrdeckoe ooyuenue — 220 Jacos,
- MpaKkTUYECKUE 3aHATHs — 92 yaca;
—  KOHCyJbTalus — 2 yaca,
—  IpoMexyTouHas arrecrauus (3x3ameH) — 16 Jacos.

1.5. ®opMa KOHTPOJISA: SK3aMEH.



2. CTPYKTYPA Y COAEP)KAHUE YUYEBHOW JUCIUILINHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOI padoThI

Bup yueOHoii padoTbl

O0beM yacoB

O0BbeM 00pa3oBaTe/IbHOI HATPY3KH 330
Oobs13aTesibHAsE KOHTAKTHAsI (ayJAUTOPHAsI) yueOHasi HArpy3Ka (Bcero) 312
B TOM YHUCIJIE:
nabopaTopHbIe padOThI -
MIPaKTUYECKHUE 3aHATH 92
KOHTPOJIbHBIE pabOThI -
CamocrosiTesbHasi padoTa o0yuyaromerocs (Bcero) -
IIpome:xxyTouHasi aTTecTanusi B popMme dK3aMeHa 18
B TOM YHCIIE:
KOHCYJIbTalIU:A 2
IK3aMeH 16
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2.2. TemaTn4yeckni IJIAH U COJEePKAHME JUCHUIIIMHBI

®opmupyem
HaumenoBanue Conep:kanue yuyeOHOro Mmarepuasa (0OCHOBHOE M PO(ecCHOHAILHO-OPUEHTHPOBAaHHOE), | O0bemM | ble
pa3esioB U TeEM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOLYJIb (IPU HAJTHYHMH) 4YacoB | KOMIETEHIH
"
1 2 3
Pa3znes 1. IloBTopenne Kypca MATeMaTHKH OCHOBHOM IIKOJIbI 22
Tema 1.1 Coaep:xanue yueOHOro MaTepuaJia 2
Llens u 3a1aun MaTeMaTUKU | ba3oBble 3HAHUS U YMEHMS [10 MaTeMaTUKE B MPO(EeCCHOHAIBHOM U B OBCEIHEBHON OK 01
IIPY OCBOCHHUH NEeSITETbHOCTH. 2 OK 02
CIEUAJIBHOCTH
Tema 1.2 Coaep:xanue yueOHOIro MaTepuaJia 4
Yycira ¥ BEIYHUCIICHHUS. JelicTBUS HAaT TIOJIOKUTEIBHBIMHU M OTPUIIATEILHBIMUA YHCIaMHU, OOBIKHOBEHHBIMU U JIECATUYHBIMHU OK 02
Beipaxenus u npob6simu. [leiicTBus co cTeneHsMu, (POpMYJIbl COKPAILIECHHOTO YMHOKEeHUs. Buipl nmiuockux ¢uryp 5
npeoOpa3oBaHUs Y UX TUIOIIA/IN.
IIpakTnueckoe 3ansiTue Nel Boruncnenue momanaeit miockux ¢uryp. Pemenune 3agay u3 kypea
TE€OMETPHUH Ha IJIOCKOCTH. 2
Tema 1.3 Copepxanue yueOHOro Mmarepuasa 4
IIponentHeie Beraucienus | [IpocTeie mpOIeHTHI, pa3HbIe CITOCOObI UX BHIYMCICHUS. CII0KHBIE IPOIIEHTHI 2 OK 01
IIpakTuueckoe 3ansaTue Ne2. [Ipoctsie nporeHTs. ClI0XKHBIE TPOLEHTHI. Perienre THIOBBIX OK 02
3a/1a4 Ha IPOLIEHTHI. 2
Tema 1.4 Copaepxxanue yyeOHOIro MaTepuasa 4
VYpaBHenus v HepaBeHCTBa | JInHelHble, KBaIpaTHbIE, IPOOHO-TMHEHHbIE ypaBHEHHS U HEPAaBEHCTBA 2 OK 01
IIpakTuyeckoe 3anaTue Ne3. Penienre TMHEWHBIX, KBaAPATHBIX, APOOHO-TMHENHBIX YpaBHEHHM 5 OK 02
Y HEPaBEHCTB.
Tema 1.5 Conep:xxanue yueOHOro MaTepuaJia 2
CucreMsl ypaBHEHUN 1 CriocoOb! pereHus CUCTeM JIMHEHHBIX ypaBHEeHHH. CUCTEMbI HEPABEHCTB. OK 03
HEPABEHCTB 2 OK 04
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Tema 1.6 Conep:kanue y4eOHOT0 MaTepuaJia 2

@DyHKIMHU, UX CBOMCTBA. CrnocoOs1 3ananus pyHkiuii. O0IacTb onpeneneHus 1 MHOKECTBO 3HaueHui ¢yHkiuii. CBoiicTBa OK 03

CriocoObI 3a1anus QyHKIMHE | QyHKIMIA: Y4€THOCTh, HEYETHOCTD, IIEPUOAMYHOCT PyHKIHHA. ['paduk GyHKINH. 2 OK 04

Tema 1.7 Coaep:xanue yueOHOro MaTepuaJia 4

BxoaHoi KOHTPOJIb Pewenne 3anau no paszneny «lloBropeHne Kypca MaTeMaTuKyu OCHOBHOM ILIKOJIBI». 2 OK 02
IIpakTuyeckoe 3ansaTue Ned. KonrponbHas padota no pazzaeny «IloBropenne kypca MaTeMaTUKH OK 04
OCHOBHOM LIKOJIbI». 2

Paznen 2. KommiekcHble uncia 6

Tema 2.1 Coaep:xanue yueOHOro MaTepuaJia 4

KommnekcHeie uncna [lonsiTue kKommiekcHOro uwucia. ConpsKeHHbIE KOMIUIEKCHBIE 4YHUCIIA, MOJYJb M apryMEHT OK 01
KOMIUIEKCHOro  uucia.  Popma  3amMcu  KOMIUIEKCHOTO — yucia  (reomeTrpudeckas, 4 OK 02
TPUTOHOMETpHUECKas, anredpandeckas). ApupmeTrHueckue AeCTBHs ¢ KOMIUIEKCHBIMU YHCIIaMHU

Tema 2.2 Coaep:xanue yueOHOro MaTepuaJia 2

IIpuMeHenre KOMIUIEKCHBIX | BeIOTHEHHE pacdyeToB € TMOMOIIBI0 KOMIUIEKCHBIX —4ucenl. [lpuMepbl nCnoiab30BaHUs OK 03

yucel KOMIUIEKCHBIX YHCEIl. OK 04
IIpakTyeckoe 3anaTue Ne 5. Pemenue 3anau. 2

Paznen 3. Crenenn n kopuu. Crenennasi pyHkous 18

Tema 3.1 Copepxanue yueOHOro MmaTepuasa _ 4

Crenennas  (yHKIHSA, ee [ToHATHE KOpHS N-Oif CTENEeHM U3 AelcTBUTENbHOro uucna. MyHkHuu ¥ = YX UX cBOiicTBa M OK 01

CBOMCTRA rpaduxu. CBoiicTBa KOpHS N-0i cTEneHu 4 OK 02

Tema 3.2 Conep:xanue yueOHOro MaTepuaJia 2

ITpeoGpa3oBanue [TpeoOpa3oBanue UPPATMOHATBHBIX BBIPAKEHHH OK 02

BBIPAKEHUM C KOPHSIMHU n- 2

oM cTeneHun

Tema 3.3 Conep:xxanue yueOHOro MaTepuaJia 4

CaoiicTBa CTEIEHU ¢ | IlonsTHe cTeneHu c JOOBIM pallMOHAIBHBIM Moka3areneM. CTeneHHble (QYHKIMM, UX CBOWCTBA U OK 01

pallHOHABHEIM ¥ | rpadukn 4

JEHCTBUTEIbHBIM

MOKa3aTeJsIM
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Conep:kanue y4eOHOT0 MaTepuaJia 6
Tema 3.4 PaBHOCHJIBHOCTh MppaIlMOHAIIBHBIX YPAaBHEHHH W HEPAaBEHCTB. METONbI UX pelieHus. Perenue OK 01
Pemenye MppanuoHaNbHBIX | UppalMOHAILHBIX YPABHEHHI M HEPABEH 4 OK 02
YpaBHEHUI U HEPABEHCTB
IIpakTHyeckoe 3ansaTHe Ne 6. PerieHue uppalioHalnbHbIX YPaBHEHUN U HEPABEHCTB 2
Copaepxxanue yueOHOIro MaTepuasa 2
Tema 3.5 Omnpenenenne creneHHoW (yHKIuU. VMcrnonb3oBaHWe ee CBOMCTB MpU pPEUICHUH YPaBHEHHH U OK 01
Crenenu u KopHH. | HEPABCHCTB K 1.3
Crenennast GyHKIUSA IIpakTuyeckoe 3ansaTue Ne 7. Pemienue 3aiay MCHOIb3ysl CBOMCTBA CTENIEHHON (PYHKIMH TMPH
pelIeHNH YpaBHEHUN U HEPaBEHCTB. 2
Pa3nea 4. [lokazarenbHas pyHKUIMA 14
T Coaep:xanue yueOHOro MaTepuaJia 2
ema 4.1 Omnpenenenue mnokasareiabHOW (PyHKUMHU, ee CBOMCTBa M rpaduk. 3HAKOMCTBO C MPUMEHEHHUEM OK 01
[lokazaTenpHast  QyHKIUS, .
ce CROCTBA MOKa3aTeNbHON (YHKITUH. 2 [K'1.3
Coaep:xxanue yueOHOro MaTepuaJia 6
Tema 4.2 [TokxazarenbHble ypaBHEHUS M HepaBeHCTBa. OCHOBHBIE MPHEMBbl PELICHHS: METOJ YpaBHUBAHMUS OK 01
PemeHne  mokazarenpHbIX | TOKa3zarened, METOJIOM BBEJECHUS HOBOW MEPeMEHHOM, (QYHKIIMOHATBbHO-TPpA()UUIECKUM METOJIOM. 4 MK 1.3
YpaBHEHUU U HEPABEHCTB Pemenne nokasarenbHbIX HEPABEHCTB
IIpakTuyeckoe 3ansaTue Ne 8. Penienne nokasaTenbHbIX YPaBHEHUI U HEPABEHCTB. 2
Coaep:xxanue yueOHOro MaTepuaJia 4
Tema 4.3 Pewrenne cucreM nokasaTenbHbIX YPaBHEHUI OK 01
Cuctembl  MOKa3aTeIbHBIX 4 OK 02
ypaBHEHUH
K 1.3
T Coaep:xanue yueOHOro MaTepuaJia 2
ema 4.4 Peienne nokasarenbHbIX ypaBHEHU W HEPABEHCTB. OK 01
Pemenue 3a1ad. —
TokasaTenbHas GyHKIHs IIpakTuyeckoe 3ansaTue Ne 9. Pemenne nokasaTelbHbIX YPAaBHEHU U HEPABEHCTB. 5 OK 02
Paspnean S. Jlorapugmel. Jlorapudpmuueckast pyHKums. 30
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Tema 5.1 Conep:kanue y4eOHOT0 MaTepuaJia
Jlorapudm gucia. | Jlorapudm yncna. JlecATHUHBIN U HATYypaIbHBIN JOrapuMbl, YUCIIO € OK 02
JlecaTnaHbIi u OK 04
HATYpaJIbHBIN  Jorapudmel,
YHCIIO €
Tema 5.2 Coaep:xxanue yueOHOro MaTepuaJia
CaoiicTBa norapu¢pmos. | CoiictBa sorapudmoB. Omeparus jorapudmupoBanus. IIpeoOpazoBanue jorapupMUUCCKUX OK 01
Onepanust BBIPAXKEHHUI. OK 02
norapuMupoBaHUS
Copaepxxanue yuyeOHOIro MaTepuasa
Tema 5.3 b P Y p " OK 01
orapudmuyueckas QyHKINS U €€ CBOWCTBA U rpaduK.
Jlorapudmmueckas pd Gy pag
. OK 02
¢byHK1M, ee CBOMCTBa
Coaep:xanue yueOHOro MaTepuaJia
Tema 5.4 [Tonstne norapudmuyeckoro ypaBHeHus. Ornepanusi MOTEHIUPOBAHUA. TpU OCHOBHBIX METO/A OK 01
Pemenne pelieHus JorapuMUIECKUX YpaBHEHUN: (QYHKIMOHATBEHO-TpaQUIeCKHii, METO] TOTEHIIUPOBAHUS, OK 02
JorapuMUUECKUX N .
. METO/T BBEJICHHs HOBOI mepeMeHHoM. Jlorapudpmudeckie HepaBeHCTBA
ypaBHEHU U HEPABEHCTB _
IIpakTuyeckoe 3ansaTue Ne 10. Perenne norapugMuueckux ypaBHEHHH U HEPABEHCTB.
Copaepxxanue ydyeOHOIro MaTepuasa
Tema 5.5 P y P —
ANTOPUTM pellIeHUs] CUCTEMbI ypaBHEHUI. OK 01
Cucremsl
JorapuGpMUUEcKUx OK 02
Ao OK 03
ypaBHEHUH
Copaepxxanue y4yeOHOIro MaTepuasa
Tema 5.6 P y P —
T T ———— [Tpumenenue norapupma. Jlorapudmudeckas cnupans B npupoje. Ee maremMaTudeckue cBOHCTBa OK 01
OK 02
TEXHIKE IpakTuyeckoe 3ansaTue Ne 11. Pemenue npukiagHbIix 3a1a4.
Tema 5.7 Conep:xxanue yueOHOro MaTepuaJia
Pewenne 3amad. | Jlorapupmuueckas ¢Gynkuusa. Pemenue mpocteimux jgorapudMUYEcKUX — ypaBHEHUH U OK 01
J_[Ol“apI/I(i)MI)I. HEpPABEHCTB. OK 02
gorap npMIIecKkas IIpakTnyeckoe 3ansitue Ne 12. Pemenue npocTtedmmx JorapuMUYecKuX ypaBHEHUH U
YHKITUS
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HECPAaBCHCTB.

Pa3zgen 6. YpaBHeHusi 1 HEPABEHCTBA 22
Conep:kanue y4eOHOT0 MaTepuaJia 4
Tema 6.1 PaBHOCUIIBHOCTE ypaBHEHUI U HepaBeHCTB. OmnpezneneHusi. OCHOBHBIE TEOPEMbBI PaBHOCHIIbHBIX OK 02
PaBHOCHHEHOCTB nepexoAax B ypaBHEHUSAX M HepaBeHCTBax. OOIIMe METOIbl pelieHHsl YpaBHEHUH: Mepexoa OT
YDABHCHMI 1 HEPABCHCIB. | ) oo a (pyHKIUN K PaBEHCTBY a €HTO OHOTO GYHKIUH, METO pa3IoKe a 4
BEHCTB HKIAN BEHCTBY apryMEHTOB ]IS MOHOTOHHBIX Ui, MET JIOKEHUS H
OO61re MeToIbl peleHus p YHEH p M ]E’ y HU YHIIHIH, fL p
MHOXHTEJIH, METO/I BBEJICHHUS HOBOM IepeMEHHON, (PYHKIIMOHATBHO-TpapUIECKHii METON
Coaep:xxanue yueOHOro MaTepuaJia 6
T 6.2 OO01re MEeTopl pelIeHUs] HEPABEHCTB: MepPexo/l OT CPaBHEHHS 3HAUYeHUN (YHKIUI K CpaBHEHUIO OK 02
ema 6. . o
3HAYEHU apryMeHTOB [Isi MOHOTOHHBIX (YHKIIMI, METOJl HWHTEpBaloB, (PYHKIMOHAIBHO- 4
MeTtosl peleHus .
rpadudecKkuil METO/I.
HEPABEHCTB paguriec eTon
IIpakTuyeckoe 3ansaTue Ne 13. Penienre HepaBeHCTB. 5
Coaep:xanue yueOHOIro MaTepuaJia 4
Tema 6.3 i
Onpenenenne Moxayis. Packpeite Moxmysnsi mo omnpenenenuto. I[Ipocteiiimue ypaBHEHUs u OK 01
YpaBHeHHS U HEpaBEHCTBA MK 1.3
HEpaBeHCTBa C MoayineM. IIpuMeHeHne paBHOCWIBHBIX INEPEXOJOB B OINPEAEICHHBIX THUIAX 4 .
C MOJyJIEM .
YPaBHEHUI U HEPABEHCTB C MOAYJIEM
Tema 6.4 Coaep:xxanue yueOHOro MaTepuaJia 4
VYpaBHEeHHST W HEpaBEHCTBA | 3HAKOMCTBO ¢ nmapamerpoM. IIpocreiimmue ypaBHEHHs U HEPABEHCTBA € ITAPAMETPOM 4 OK 02
C IapaMeTpaMu K 1.3
Tema 6.5 Copepxanue y4eOHOro MaTepuasa 2
CocraBnenne u peuienue | PemeHne TeKCTOBBIX 3a/1a4 MPO(ECCHOHANTBHOTO COIEPKAHUS OK 01
MPpO(ECcCHOHANBHBIX 3a1a4 C IIpakTuyeckoe 3anaTHe Ne 14. Penienne TeKCTOBBIX 3ajay. 2 1K 1.3
MOMOUIbIO YypaBHEH
Copaepxxanue y4eOHOro MaTepuasa 2
Tema 6.6 05 P y P Y OK 01
Y€ METO/BI PELICHUS YPaBHEHUI. Y paBHEHNsI U HEPABEHCTBA C MOJYJIEM U C [TapaMeTpaM
Pemenue 3anau. YpaBHeHus Hl i yP p P Ay p p OK 02
1 HepaBEHCTBA IIpakTnyeckoe 3ansaTue Ne 15. KontponsHas pabota « YpaBHEHHs U HEPAaBEHCTBAY. 2
Pasznen 7. OcHoBbl TpUTrOHOMeTpHH. TpUroHoMerpuyeckue GPyHKIUNH 40
Tema 7.1 Conep:kanue y4eOHOT0 MaTepuaJa 4
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Tpuronomerpuyeckue Paguannas mepa yrna. IloBopoT Toukm BOKpYr Hauana koopAauHat. OmpenelieHHe CHHYca, OK 01
(QYHKUME  IPOH3BOJIBHOIO KOCHHYCa, TaHME€HCA W KOTaHreHca. 3HAaKM CHHYCa, KOCHUHYCa, TaHI€HCAa M KOTAHIEHCa IO OK 02
yria, 4ucna. Pajmannas M | yergepram. 3aBHCHMOCTS MEKTY CHHYCOM, KOCHHYCOM, TAHTEHCOM M KOTAHTEHCOM OJHOTO H TOTO
rpajgycHas Mepa yria o
Tema 7.2 Conep:xanue yueOHOro MaTepuaJia
OcHoBHbIE Tpuronomerpuueckue ToxkaecTBa. CHUHYC, KOCHMHYC, TaHI€HC M KOTAHIEHC YIJIOB O U - . OK 01
TPUTOHOMETPUUECKHE ®opMyJIbl IPUBEACHUS IIK'1.3
TOKJIECTBA.
DopMyIIbl IPUBEIEHUS
Tema 7.3 Coaep:xanue yueOHOro MaTepuaJia
Cunyc, xocunyc, TaHreHc | Cymma u pasHocTh cuHycoB. CymMa M pa3sHOCTh KOCHHYCOB. CHHYC M KOCHHYC IBOWHOIO yIJIa. OK 01
CyMMBI M Da3sHOCTH JBYX | ®opmynbl TOJOBUHHOTO yria. I[IpeoOpa3oBaHus CyMMBl TPUTOHOMETPHUYECKHX (QYHKIUH B 1IK'1.3
yIJIOB IPOM3BEACHUE M IPOU3BEJCHUS B CyMMYy. BbIpaxkeHue TpUTOHOMETpUYECKUX (QYHKIUM uepes
Cunyc U KOCHHYC | TAHT€HC TOJOBHMHHOTO aprymenTta. IIpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUUYECKUX
ABOMHOTO yrna. DOpMymsl | ppipaxenwuit
MOJIOBUHHOTO yTiia
Tema 7.4 Coaep:xanue yue0HOro Mmarepualia
TpPHrOHOMETPHUECKHE OOnacTe ompefeneHUss W MHOXKECTBO 3HAYEHMH TPUIOHOMETPHYECKHX (QyHKUMHA. YETHOCTS, OK 01
(GYHKIMHA, WX CBOWCTBA W | HEYETHOCTh, NEPUOJUYHOCTh TPUTOHOMETpHYECKNX QyHKIMI. CBONCTBA M rpaQUKH QyHKIHA y = OK 02
rpaduku COS X, y =sin X, y =tg X, y = ctg X. I'padpuxu QpyHKImii.

Coaep:xanue yueOHOro MaTepuaJia
Tema 7.5 CixaTtue ¥ pacTsbkeHre rpaduKoB TPUTOHOMETPUUYECKUX (PYHKIIHM. OK 02
IIpeobpasosanie rpauKoB | r1pq66na308anme rpadMKOB TPHTOHOMETPHYECKIX DYHKIIHIT
TPUTOHOMETPUUECKUX
F— IIpakTuyeckoe 3anatue Ne 16. Pemenne 3amau Ha mpeoOpazoBaHue TpadUKOB

TPUTOHOMETPUUECKUX (PYHKIIHH .
Tema 7.6 Coaepxxanue yueOHOIro MaTepuasa
Onuncanne Hcnonb30BaHue CBOMCTB TPUTOHOMETPUUYECKHX (DYHKIUH B MPO(HECCHOHAIBHBIX 3a/1a4ax OK 02
IIPOU3BOACTBCHHBIX IIpakTuyeckoe 3anaTue Ne 17. Pemenue 3anad.

IPOLIECCOB  C  TOMOIIBIO
rpaduKoB PYHKITHI
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Tema 7.7 Coaep:xxanue yueOHOro MaTepuaJia 2
OobpatHbIe O6patHbie TpuronoMerpuyeckue ¢pyHkiuu. x cBoiicta u rpapuku OK 01
TPUTOHOMETPUUYECKHUE 2 OK 02
byHKIIIN

Copaepxxanue yueOHOro MaTepuasa 10

VYpaBHeHHE COS X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a. PemieHue OK 01

Tema 7.8 TPUTOHOMETPUUYECKUX YpPAaBHEHHH OCHOBHBIX THUIIOB: IPOCTEHMIINE TPUTOHOMETPUYECKUE OK 02
Tpuronomerpuueckue 8
yDABHCHNUS 1 HEDABCHCTBA ypaBHeHVI/I;I, CBOJISIIIMECS K KBaJIPaTHBIM, PEIIaeMble Pa3I0KEHUEM Ha MHOKUTEIH, OTHOPOIHBIE.

[Tpocreiinye TpUroHoMeTpUYECKHe HEPAaBEHCTBA

IIpakTuyeckoe 3ansaTue Ne 18. Perienrie TpUroHoOMEeTpUUECKUX ypaBHEHUI OCHOBHBIX THUIIOB.
Tema 7.9 Conep:xanue yueOHOro MaTepuaa
Cucremsl CucreMsbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPAaBHEHUN OK 01
TPUTOHOMETPUUECKUX 2 OK 02
ypaBHEHUU K 1.3
Tema 7.10 Conep:xxanue yueOHOro MaTepuaJia 2
Pemenne 3amaua. OcHoBEHI | [IpeoOpa3oBaHKe TPUTOHOMETPHUYCSCKUX BBIPAKEHHH. PelleHne TPUTOHOMETPHUYCCKUX ypaBHEHHIA OK 01
TPUTOHOMCTPHH. U HEPABEHCTB.
Tpuaronomerprraeckne IIpakTnyeckoe 3ansaTue Ner 19. Pemenue 3anau. 2
byHKIIMN
Paznen 8. [IponsBoanas ¢pyHKuMM, ee NPUMeHeHUe 38

Coaep:xanue yueOHOro MaTepuaJia 4
Tema 8.1 Omnpenenenre 4YUCIOBOM MOCIENOBATENBHOCTH W cIOcoObl ee 3amaHus. CBONCTBAa YMCIIOBBIX OK 02
Toustie TIPOM3BO/HOA. | MOCIeoBaTebHOCTEl. Omnpesenenne mpejena Mocief0BaTeNbHOCTH. Berducienne mpeaenon
@opmynel W mpaBmia | nocnenosarenbHocTed. Ilpenen ¢yHkumm Ha OeckoneuHoctH. Ilpemen ¢yHkmum B Touke. 4
nuddepenumpoBanus [Tpupamenne aprymenta. llpupamenue ¢ynkuuu. 3anayv, NOPUBOASIIME K TOHATHUIO

npou3BogHON. Onpenenenrne Npou3BoJHON. AJITOPUTM OTBICKaHMsI IPOU3BOIHOM
Tema 8.2 Copepxanue y4eOHOIro MaTepuasa 6
[TpousBoHbIE cymmel, | @opmynsl quddepenuuponanus. [Ipasuna nuddepeHupoBaHms 4 OK 01
pasHOCTH  HPOU3BCACHUA, | [[pakTHueckoe 3ansTue Ne 20. Haxox1eHre MpOu3BOTHBIX. 2 1K 1.3
YacTHOTO
Tema 8.3 Conep:kanue y4eOHOT0 MaTepuaJa 2
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[IpousBogHbie Onpenenenne cioxkHod ¢yHknuu. [IpousBogHas TpuroHoMmerpudeckux ¢GyHKiun. [IpousBoanas OK 01
TPUTOHOMETPUUECKUX CIIOKHOM (DYHKIIIH 9 OK 02
GYHKIIHA. [IpousBoaHas K 1.3
CJIOKHOM (DYHKITHH
Tema 8.4 Conep:xanue y4eOHOro Mmarepuaja 2
Iousitie o HenpepsiBHocTy | 1I0HATHE  HempepbiBHOH  pyHkuun. CBoiicBa  HempepbiBHOH — QyHkimu. CBsi3b  MEXIY OK 01
GbyHKIHH. Meroz | HENpPepbIBHOCTBIO U AU dHepeHInpYeMOCThIO (QYHKIMH B TOUKE. AJITOPUTM pEILIEHHs] HEPaBEHCTB 2 1K' 1.3
UHTEPBAIOB METO/IOM HHTEPBAJIOB

Coaep:xanue yueOHOro MaTepuaJia 4
Tema 8.5 5 ['eomeTpUyecKHii CMBICT TPOU3BOJHONW (QYHKIMH — YIJIOBOM KO3(pHUIMEHT KacaTeabHOH K OK 01
FeOMeTqufCKHH Y| rpapuxy dyHkimm B Touke. YpaBHEHHE KacaTeNbHOH K TIpaguKy (GYHKUHH. AJTOPHTM 2 OK 02
duznyeckuit CMBICII .
IpouzBoEO COCTaBJICHUS YpaBHEHUS KacaTelbHOH K rpaduky QyHkunu y=f(x)

IIpakTuyeckoe 3ansaTue Ne 21 . YpaBHeHue KacaTeabHOM. 2
Tema 8.6 Coaep:xanue yueOHOIro MaTepuaJia 2
dusnueckuit CMbBICT | OU3NYEeCcKUi (MEXaHUYECKUI) CMBICI TPOU3BOIHOM DKOHOMHYECKHM CMBICI IPOU3BOTHOM. OK 01
IIPOU3BOTHOM B | IIpakTnueckoe 3ausiTue Netr 22. Pemrenue 3aad. OK 02
npodecCHOHATBHBIX 2
3a/1a4ax

Conep:xanue yueOHOro MaTepuaJia 4

Bospactanue u yObiBaHuE (DYHKIMH, COOTBETCTBUE BO3pAcCTaHMs M YObIBaHUS (PYHKIHMH 3HAKY OK 01
Tema 8.7 npou3BonHOW. [loHsATHE TNPOM3BOAHON BBHICIIEr0 MOpPsAKAa, COOTBETCTBHUE 3HAaKa BTOPOH OK 02
MOHOTOHHOCTh ~ (DYHKILIUH. .
Touu sKcTpeMyMa IPOM3BOIHON BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIIMM Ha OTpe3Ke. 3a/laud Ha MAKCUMYM U MUHUMYM. 4

[TonsTHE acUMOTOTHL, CHOCOOBI HX OIpelesleHUs. ANTOpPUTM HCCIeNOBaHUA (DYHKIUH H

MOCTPOCHHUS €€ rpaduKa ¢ MOMOUIbIO MPOU3BOAHON. IpoOHO-TrHEeHas QyHKIUSA
Tewma 8.8 Conep:xxanue yueOHOro MaTepuaJia 6
O — HccnenoBanue pyHKIIMU HA MOHOTOHHOCTb U TOCTPOEHUE I'paUKOB. 4 OK 01
MOCTpOeHHe rpaduKoB IIpakTnyeckoe 3ansaTue Ne 23 . VccrnenoBanue GyHKIIMH U TTOCTPOCHUE TPaUKOB. 2 OK 02
Tema 8.9 HauGonomee u | CoAepikaHHe y4eOHOro MaTepHuajia 2
HauMeEHbIIIee 3Hauenus | Haxoxnenne HauOoONbpIIEr0 M HAUMEHBIIETO 3HAYEHUH (QYHKIMM, MOCTpoeHHEe TIpaduKoB 5 OK 01

byHKIUH

MHOTI'O4JICHOB C UCIIOJIB30BaHHWEM aIlliapaTa MaTeMaTH4YCCKOI'O aHaJIn3a
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Conep:kanue y4eOHOT0 MaTepuaJia 4
Tema 8.10 Haxoxnenue | HamMenbliee n HauOoIbIIee 3HAUCHUE QYHKIMN OK 01
OLTHMAJIHOTO pCSYJ'II)Ta}“ ac IIpakTuyeckoe 3ansitue Ner 24, HaxoxneHue HauOONBIIET0O W HAWMEHBIIETO 3HAYCHUM OK 02
IOMOUIbIO MPOU3BOAHON B . 2
IIPAKTUYECKUX 3a7a4ax pymHii.

IIpakTyeckoe 3ansaTue Ner 25. Pemienue 3a1a4y Ha HaXOKJIEHUE ONTUMAIBHOTO PE3yJIbTaTa.

Conep:kanue y4eOHOT0 MaTepuaJia
Tema 8.11 @opmyiel 1 npaBwia auddepenupoBanus. McenenoBanne GyHKIUN ¢ TOMOIIBIO TIPOU3BOIHOM. OK 01
Pemenne 3a1a4. | HapGonpiee 1 HaMMeHbIIEE 3HAYCHNS (DYHKIHHI OK 02
E;);SZ}BIZEE? Pyricumn, ee IIpakTnyeckoe 3ausitue Ner  26. KonrpombHas pabora «[IpousBogHas QyHKIUH U ee ’

IPUMEHEHUEY.
Pa3nen 9. IlepBooOpa3Hasi pyHKUMH, ee IPUMEHEHHE 16

Coaep:xanue yueOHOro MaTepuaJia 4

3aaya 0 BOCCTAHOBJIEHUU 3aKOHA JIBUYKEHUS 10 U3BECTHOM ckopocTu. [loHsATHE MHTErpUpOBaHUSL. OK 01

O3HakoMJIEHHE C MOHATUEM MHTErpajia u nepBooOpasHoil ans ¢pynkiuun y=f(x). Pemenue 3anay Ha OK 02
Tema 9.1 CBS3b NEpBOOOpa3HON M €e MPOU3BOJIHOM, BBIYUCIIEHHE NMEPBOOOpa3HON A JaHHOW (DYHKIUU.
IlepBoobpasnas  (yHKium. | 1201MIa  GOpMyN JUIi  HAXOXKIEHHA MepBOOOpasHbIX. M3yueHume TIpaBHIIa  BBIMHCICHUS
[IpaBuia HAXOXKJEHHs | epBo0Opa3Hoil 3aaya 0 BOCCTAHOBJIEHHUU 3aKOHA JIBUXKEHHUS MO M3BECTHOW ckopocTu. IlonsTue 4
epBOOOPA3HBIX UHTErprupoBanus. O3HaKOMJIEHHE C TIOHATHEM MHTErpajia u nepBooOpasHoit as pyHkuun y=f(x).

Pemenue 3amau Ha CBsI3b MEPBOOOPA3HON M €€ MPOU3BOAHOM, BBIYMCICHHE NMEPBOOOPa3HON JUIs

naHHoM (yHkuuu. Tabnuua dopmyn uis HaxoxJIeHHs nepBooOpasHbiX. M3yueHue mnpasuia

BBIYHCIICHUSI TIEPBOOOPA3HOM
Tema 9.2 Conep:xxanue yueOHOro MaTepuaJia 2
Heomnpenenennsiii uarerpan | IIonsTre HeonpeneneHHOro MHTErpaa. 2
T Coaep:xanue yueOHOro MaTepuaJia 2

ema 9.3 3amauyd, NPUBOLAIIME K TIOHATHIO OIPEIEICHHOIO MHTErpaja- O BBIUMCICHUH IUIOIIAIU OK 01

[TonsiTue 06 ompenereHHOM COHBOHHEHHOM T OK 02
waTerpane Kkak miomam | <P panenyy, o NepeMeIeHUN TOUKH. 2 OK 03
KPUBOJIMHEHHOM Tpaneuuu
Tema 9.4 Copepxxanue yuyeOHOro MmarepuaJa 4
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[TonsiTe 00 ompeneneHHOM

I'eomerpuueckuii cMbIC onpeeieHHoro narerpaia. @opmysna Hetotona - JleiOHua.

OK 01

MHTCrpajie  Kak IUIOWA/M | PemeHue 3a/1a4 Ha IPUMEHEHUE UHTETpaja JJis BBIYUCICHHUS (U3HMYECKUX BEIMYMH U TUIOMAACH 4 OK 02
KPUBOJIMHEHHOW Tparenuu OK 03
Conep:xanue yueOHOro MaTepuaJia 2
Tema 9.5 ['eomeTpuyeckuii cMbICT onpeneneHHoro narerpana. ®opmymna HerotoHa - Jleiibuauia. OK 01
OnpenereHHblil uHTerpan B | PELICHNE 32124 HA IPMMEHEHUE UHTETPANIA [Tl BHIMUCICHNA PU3MIECKUX BEIUYMH U IUIOMIAIEH 1K' 1.3
JKU3HU IpakTnyeckoe 3anstue Ne 27. Peuienue 3aja4 Ha NPUMEHEHUE HMHTErpaja i BbIYMCICHUS
buznYeCKuX BEMYHH U TUIOMIA e 2
Tema 9.6 Coaep:xanue yueOHOro MaTepuaJia 2
Pewenne 3aga4. | [lepooOpasnas pynkiun. [IpaBuna HaxoxaeHus nepBooOpasHbix. Ee mpumenenue OK 01
Iepoobpasnas  QyHKImH, IIpakTnyeckoe 3ansaTue Ne 28. Pemnienue 3anad. 2 IIK'1.3
€€ IPUMEHEHUE
Pa3znea 10 [IpsiMble 1 MJIOCKOCTH B IPOCTPAHCTBE 18
Tema 10.1 Conep:xaHue y4eOHOIro MaTepuaJia 4
OCHOBHBIE IOHSTHS [Ipeamer crepeomerpur. OCHOBHBIE TOHATUS (TOYKA, MNpsAMas, IUIOCKOCTh, MPOCTPAHCTBO). OK 01
CTEpEOMETPUH. OcHoBHBIE akCHOMBI cTepeoMeTpuu. Ilepecekarommecs, mnapamielbHble U CKPELIUBAIOLIUECS [K 1.1
Pacnionoxxenue npsMbIx 1 npsimbele. [Ipu3Hak W CBOMCTBO CKpeIMBAIOUIUMXCS MpsAMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIE 4 IK 1.3.
MJIOCKOCTEH burypsl.
Conep:xanue yueOHOro MaTepuaJia 4
Tema 10.2. [Tapannensubie npsmas U 1wiockoctb. Omnpenenenne. [IpusHak. CBoiicTBa (C J0OKa3aTEIbCTBOM). OK 02
TapamiensHOCTb MpsAMbIX, | [1apamnensasie miockoctd. Onpenenenue. [Ipusnak. CpoiicTBa (¢ HoKasarensctBoM). Terpasap u )
TIPSIMOii ¥ TIIIOCKOCTH, ero snemeHThl. [lapamnenenunen u ero 3neMeHTbl. CBOMCTBA NPOTHUBOIONOXKHBIX TpaHEd M
TIOCKOCTEH nuaroHanen napaimnenenumnena. [loctpoenue ceuenuid. Pemmenue 3agau.
IIpakTuyeckoe 3ansiTue Ne29. Pemenue 3anay. 2
Tema 10.3. | Coaep:xkanne yueOHOro MaTepuajia 4
[lepnieH IUKyYISIPHOCTD [lepnennukynspusie mnpsimbie. I[lapannenbHble NOpsiMble, NEPIEHAUKYJISAPHbIE K IJIOCKOCTH. OK 02
MPSIMBIX, npsMOi u | [Ipyu3Hak mnepneHauKyISIpHOCTH MpsAMOM M TuiockocTu. JlokazarenbcTBo. llepnenaukynsap u 4 OK 04
IJIOCKOCTH, IJIOCKOCTEH HaksioHHas1. [lepnenaukymnsipabie iockocTh. [Ipu3HaK meprneHANKYISIPHOCTH TIIIOCKOCTEH.
Tema 10.4. Conep:kanue y4eOHOT0 MaTepuaJa 2
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Teopema 0 TPeX | Teopema o Tpex meprenaMKynsApax. JoKa3aTeabCTBO. YTOJI MEXKIY MPSAMOH U MIOCKOCTBIO. YTON 5 8§ 8;

TICPHCHANKYIIApAX MEXY TUIOCKOCTSIMU

Tema 10.5. Conep:xanue yueOHOro MaTepuaJia 2

[TapamensHsle, IlepneHquKyISIPHOCTD NPSAMOU U IIJIOCKOCTH, apaJLIEIbHOCTD JBYX IPSIMBIX, IEPIEHIUKYISIPHBIX OK 01

HEepIEHIUKYIISPHBIE, IJIOCKOCTH, NEPIEHIUKYIISIPHOCTD IJIOCKOCTEN 1K 1.3

ckpemuBaromuecs npsmeie | [lpakrudyeckoe 3anaTue Ne30. Pemenue 3anau. 2
Coaep:xxanue yueOHOIro MaTepuaJia 2

Tema 10.6. Pacnonokenue npsAMBIX U IJIOCKOCTEN B IpOcTpaHCTBE. [IepleHIuKyIsapHOCTh U MapauIeIbHOCTh OK 01

Pemenne 3amay. Tpamble U | ppgmpix i mrockocTeit. CKPEIIMBAIOINECS IPSIMbIE. 1K 1.3

IUIOCKOCTH B IIPOCTPAHCTBE
IpakTnyeckoe 3ansitue Ne31.Pemienue 3amau. 2

Pazgen 11. MHOrorpaHHMKHM 4 TeJia BpaleHusl 42

Tema 11.1 Coaep:xanue yueOHOro MaTepuaJia 2

Bepuinel, pebpa, rpanu | [lonstue MHororpanHuka. Ero smemeHTHI: BepiIuHBI, peOpa, rpanu. [luaronams. Ceuenwe. 5 8§ 8;

MHOT'OI'paHHHMKA BrImykJiple ¥ HEBBITYKIJIBIE MHOTOTPaHHUKH.

Tema 11.2 Copaepxxanue ydyeOHOro MaTepuasa 2

IIpusma, ee cocraBisrolIKe, OK 01
[Tonsitue nmpusmbl. Ee ocHoBaHust u OokoBble rpaHu. Beicota mpusmsbl. [Ipsimas u HakjIoHHas

CEUCHUE. ITpsamas " 2 OK 02
npusma. [IpaBuibHas npusma. Ee ceuenue.

NpaBUJIbHAS IPU3MBbI

Tema 11.3 Copaepxxanue ydyeOHOro MaTepuasa 2

[Tapannenenunen, KyO. 0 . 6. C 5 OK 01

apaJuiesienumne CBOMCTBa MpPSIMOYTOJIBHOTO Mapajienenunena, Kyo. edyeHue KyOa

CeueHue KyOa, p g pAMOYT p Ky yod, 2 OK 02
napaenenunesa.

napasuiesenumneia

Tema 11.4 Coaepxxanue yueOHOIro MaTepuasa 2

IIupamuna, ee OK 01

COCTaBJIAIONINE, CCUCHUE. OK 02
[Tupamuna u ee >nementsl. Ceuenne nupamusl. [IpaBunibHas nupamuia. Y ceueHHas MUPaMUaa. 2

[IpaBunbHas MUPaMUA.

VYceuenHas nupamuaa
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Tema 11.5

Conep:kanue y4eOHOT0 MaTepuaJia

bokoBas u MOJIHAs OK 01
MOBEPXHOCTh npusMel, | [Tnomans 60k0BOM U MOJTHON MOBEPXHOCTH MPU3MBI, TUPAMUIbI OK 02
MUPAMU/IBI
Tema 11.6 Copaepxxanue yueOHOro MaTepuasa
Cummerpust B KyoOe, . OK 02
CuMMeTpHsi OTHOCUTEIBHO TOYKH, MPSAMOH, MmiaockocTH. CumMmeTpusi B KyOe, mapaienenuee,
napajulejenunesne, MpusMe,
npu3Me, Mupamue
nupamue
Coaep:xanue yueOHOro MaTepuaJia
Tema 11.7
. CumMeTpus B IpUPOJIE, ApXUTEKTYpE, TEXHUKE, B OBITY OK 01
[Ipumepsl cummeTpuii B OK 02
o IIpakTuyeckoe 3anaTue Ner 32. Pemienue 3anau.
npodeccuun
IIpakTuyeckoe 3anaTue Ner 33. Pemienue 3anau.
Tema 11.8 Coaep:xanue yueOHOro MaTepuaJia
[IpaBunbHBIC OK 01
MHOT'OI'PaHHHKH, ux | I[lonarue npaBmwibHOro MHOrorpaHHuka. CBONCTBa NPaBUIbHBIX MHOTOI'PAaHHHUKOB. K 1.3
CBOMCTBA
Tema 11.9 Copepxxanue yueOHOro Mmarepuasa
Hunuuap, €ro OK 01
[Munuanp u ero snemeHTsl. CedeHue LMIUHApa (MapajjielbHOE OCHOBaHUIO M ocu). PasBeprka K13
cocrapisitonue.  CeueHue K 1.
LHWIMH]Ipa
LHWIMH]Ipa
Conep:xanue yueOHOro MaTepuaJia
Tema 11.10 Konyc u ero snementol. CeueHne KOHyca (IapajuIEIbHOE OCHOBAaHUIO M IMPOXOASILEE YEPE3 OK 01
Komnyc, ero cocrapisiromue. | BEpIINHY), KOHHYeCKHUEe ceueHus. Pa3BepTka KoHyca OK 02
CedeHue KoHyca IIpakTnyeckoe 3ansitue Ner 34. Pemenue 3aay.
IpakTnyeckoe 3ansitue Ner 35. Pemenue 3anau.
Tema 11.11 Conep:xxanue yueOHOro MaTepuaJia
YceueHHbIi KOHYC. OK 01
Ceuenue ycedeHHOro | YceueHHbI KoHyC. Ero obpa3syromas u BeicoTa. CeueHne yceueHHOro KOHyca OK 02
KOHyca
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Tema 11.12 Coaep:xxanue yueOHOro MaTepuaJia 2

Hlap u cdepa, ux ceuenuss | Lllap u chepa. Bzanmuoe pacnonoxenue chepsl u miockoctu. CeueHne mapa, chepsl 2

Tema 11.13 Conep:kanue y4eOHOT0 MaTepuaJia 4

[TonsTe 06 oObeMme Tena. OK 02
[Tonsite 06 0O0veme Tena. O0beM Kyba U MPSMOYTONIBHOTO Napasuienenunena. O0beM MpU3MbI | 4

OtHomeHue 00BEMOB 4 OK 0
mmHApa. OTHOIIeHnE 00bEMOB MOTOOHBIX TEI.

OJ00HBIX TS

Tema 11.14 Coaep:xxanue yueOHOIro MaTepuaJia 2

O6beMbl W MIIOIIATU .

. O6bembl mupamubl U Konyca. O0bem mapa. [Tnomanu noBepxHocTei Ten 2

MOBEPXHOCTEH Tel

Tema 11.15 Coaep:xxanue yueOHOro MaTepuaJia 4

KomOunanmu KoMOuHanmu reoMmeTpuieckux Tei 2 OK 01

MHOTOIPAaHHUKOB W Tell OK 02
IIpakTuyeckoe 3anaTue Ner 36. Pemenue 3anau. 2

BpaIleHus

T 1116 Coaep:xanue yueOHOro MaTepuaJia 2

ema 11. =

Hcnonp3oBaHne KOMOMHAIMI MHOTOTPAHHUKOB M Tell BPAIICHUs B MPAKTUKO-OPHUEHTUPOBAHHBIX OK 01

I'eomeTpuueckue OK 02
3a/1a4ax

KOMOHMHAIIUY HA MPAKTHUKE
IIpakTyeckoe 3ansaTue Ner 37. Pemenue 3anau. 2

Tema 11.17 Conep:xxanue yueOHOro MaTepuaJia 2

Pemrenue 3a1a4. | OOBEMBI | IUIOMIAIA TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAILICHUS OK 01

MHororpaHHukd W Tena OK 02
IIpakTuyeckoe 3ansaTue Ner 38. « MHOrOrpaHHUKH U TEJIa BPAIICHUS. 2

BpallleHus

Pa3nen 12. KoopanHaTthsl B BEKTOPbI 14

Tema 12.1 Coaepxanue yueOHOIro MaTepuasa 4

JlexkapToBbl KOOPJAHWHATHI B OK 01

npocTpaHcTBe. PaccrosHue . MK 1.3
JlexkapToBBI KOOPIMHATHI B TIpocTpaHcTBe. [IpocTeiime 3amaun B koopauHarax. Paccrosaue

MEXIy JBYMS TOYKaMHU. 4
MEXJTy IBYMsI TOUKaMHU, KOOPIMHATHI CEPEAMHBI OTPe3Ka.

Koopannatsr CepeavHbI

oTpe3Ka

Tema 12.2 Copepxxanue y4yeOHOro MmarepuaJia 6
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BekTopsl B mpocTpaHCTBE.

BCKTOpBI B IIPOCTPAHCTBC. CnosxeHre ¥ BEIYUTAHHE BCKTOPOB. VMHOXEHIE BCKTOpa Ha YHCJIO.

OK 01

Yron wmexnay Bekrtopamu. | Kommuianapusie BekTopbl. CkaisipHOE Ipou3BeaeHIE BEKTOPOB. PaszioxkeHnne BeKTopa 1o TpemMm OK 02
CkanspHO€ TIPOU3BEJCHUE | HEKOMILIaHAPHBIM BeKTOpaM. KoopanHaTel BEKTOpa, CKalIipHOE TPOU3BEIeHNE BEKTOPOB B
BEKTOPOB KOOpJMHATAX, YTOJI MEXAY BEKTOPaMHU.
Tema 12.3 Conep:xanue yueOHOro MaTepuaJia
IIpakTuxo- KoopauHatHas miockocTs. BerunciieHHe pacCTOSIHUM U IUIOIIAAEH Ha INIOCKOCTH. OK 02
OPUEHTUPOBAHHBIE 33]aUH OK 04
Ha KOOPJMHATHOMN IpakTnyeckoe 3ansitue Ne 39. Pemenue 3anay. KonnuecTBeHHbIE 3a/1a4UH.
IIOCKOCTH
Coaep:xxanue yueOHOro MaTepuaJia
JlexapToBbI KOOPJIMHATHI B IIpocTpaHcTBe. BekTopsl B pocTpancTBe. ClI0XKEHHE U BHIYUTAHUE OK 01
T 124 BEKTOPOB. Y MHOKEHUE BeKTOpa Ha yucio. Kommianapusie BekTopbl. CKalspHOE IPOU3BEACHNE IK 1.3
p eMa 12 BEKTOPOB. PaznokeHue BeKTopa o TpeM HEKOMIUIaHApHBIM BekTopaMm. [Ipocreiinue 3anauu B
CHICHHE Saat. KoopauHatax. KoopanHaTel BEKTOpa, pacCTOSIHUE MEKIY TOUKAMU, KOOPAUHATHI CEPEIUHbI
KoopauHnaTsl 1 BEKTOpBI
0Tpe3Ka, CKaJIIpHOE IPOU3BE/IEHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXK/1Yy BEKTOpPaMH, Yrojl
MEXy MPSMOM U MJIOCKOCTBIO, YTOJl MEXY MJIOCKOCTAMU
IIpakTuyeckoe 3ansaTue Ne 40.Pemienue 3agau. 2
Pa3nes 13. MHo:xecTBa. Jj1eMeHThI TeOpHHU rpados 8
Tema 13.1 Conep:xxanue yueOHOro MaTepuaJa. 2
MuowxecTsa [Tonsitne MHOXecTBa. [lonMHOkecTBO. Onepanyiv ¢ MHOKECTBAMU 2
Tema 13.2 Copaepxxanue y4yeOHOro MaTepuasa 2 OK 02
Onepanuu ¢ MHOKECTBaMHU
Onepanuu ¢ MHOKeCcTBaMHU. Pernienne npukiagHbixX 3a1a4 OK 02
IMpakTnyeckoe 3ansitue Ner 41. Pemenue npukinagHbix 3a1a4. ) OK 04
Tema 13.3 Coaepxxanue yueOHOIro MaTepuasa 2
I'pader [Tonsitue rpada. Cs3HbIA rpad, AepeBo, HUKI rpad Ha MIOCKOCTH OK 01
2 OK 02
Tema 13.4 Copnepxxanue yuyeOHOIro MmaTepmuaJia 2
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Pemenue 3aga4. | Onepanuu ¢ MHOXkecTBaMU. ONUCaHue pealibHbIX CUTYallMi ¢ TOMOIILI0 MHOXKECTB. [IpuMmeHenue OK 01
MmuoxectBa, ['padbl u ux | rpadoB K peuieHHIO 3a71a4 OK 02
MIPUMEHEHHUE IIpakTnyeckoe 3ansitue Ner 42. Pemenue 3aay. 2
Pa3nen 14 DineMeHTbl KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH BEPOSITHOCTEIA. 24
Tema 14.1 Conep:kanue y4eOHOIr0 MaTepHaJa. 4
OcHoBHbIE HOHSTHUS
IIepecTaHOBKH, pa3MEILLICHUS, COUETAHUS. OK 02
KOMOWHATOPHKHU 4 OK 04
Tema 14.2 Coaep:xxanue yueOHOro MaTepuaJia 4
Co0piTHE, BEPOATHOCTH | COBMECTHBIE U HECOBMECTHbBIE COOBITUSA. TeopemMbl O BEPOATHOCTH CYyMMBbI COOBITHH. VY cCiOBHas OK 01
coObiTs.  CnoKeHHE M | BEpOATHOCTb. 3aBUCHMbIC M HE3aBUCHMBbIC COOBITHS. TeopeMbl O BEPOSTHOCTH IPOU3BEACHHUSI 4 OK 02
YMHOXEHHE BEPOSITHOCTEH | COOBITHIA.
Tema 14.3 Coaep:xanue yueOHOro MaTepuaJia 2
BeposiTHOCTB B | OTHOCUTENbHAS YacTOTa COOBITHS, CBOWCTBO €€ yCTOWYMBOCTH. CTaTHCTHYECKOE OIpeesIeHUe OK 01
npodeccuoHaTbHBIX BepoATHOCTH. OlleHKa BEPOATHOCTH COOBITHS IK 1.3
3a1a4ax IIpakTuyeckoe 3ansaTHe Net 43. Pemenue npukiaaHbIX 3a/1a4. 2
Tema 14.4 Conep:xxanue yueOHOro MaTepuaJia 4
JuckperHas ciydannas | Buner  cioydaiineix  BenmuuH. OmnpeneneHue JUCKPETHOW —CIy4alHOW BENUYMHBL.  3aKOH OK 02
BEJIMYMHA, 3aKOH €¢ | pacnpeneneHuss JUCKPETHOM Cily4ailHOM BelMUnHbI. Ee uncioBble XapaKTepUCTUKU 4
pacnpeneneHus
Tema 14.5 Coaepxxanue yueOHOIro MaTepuasa 4
3agaun  MmareMaTuudeckod | Bapuanmonnsiit psa. [Tomuron wactor u rucrorpamMa. CTaTHCTHYECKHE XapaKTEPUCTUKH pPsijia 4 OK 02
CTAaTUCTUKH HaOJIOJaeMBIX JAHHBIX
Tema 14.6 Conep:xxanue yueOHOro MaTepuaJia 4
CocraBnenne Tabmun ¥ | [lepBuunas 0OpabOTKa CTaTUCTHYECKUX JaHHBIX. [ paduueckoe ux mpezacraieHue. Haxoxaenue OK 01
TUarpamMm Ha MPaKTHKe CPEeIHUX XapaKTePUCTHK, HAOTIOJAeMbIX TaHHBIX. 1K 1.3
IIpakTyeckoe 3ansaTHe Net 44. Pemienue npukiaaHbIX 3a1a4. 2
IIpakTnyeckoe 3ansitue Ner 45. Penmienue npukiagHbIxX 3a1a4. 2
Tema 14.7 Conep:kanue y4eOHOT0 MaTepuaJa 2

41




Pemenue 3agau. DnemeHTsl | DneMeHTbl KoMOuHaTOpuku. CoObITHE, BEPOSTHOCTH COOBITHUS.

Crnoxenue u YMHOXCHHE

OK 01

KOMOUHATOPUKH, BEPOATHOCTEMH OK 02
cratTuCTuKM ¥ Teopud | [IpakTuyeckoe 3ansaiTue Ner 46. Pemenue 3anay. 811282
BEPOSATHOCTEU 2
312
IIpomexyTounas arrecranus (JK3amMeH) 18
330

Bcero: ‘
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YCJIOBHUSA PEAJIN3ALIMNA YUYEBHOM JUCIUILIUHBI

3.1. 3.1. MaTepuajibHO-TeXHHYeCKOe obecreyeHue

VYueOHass aymauTopHsl s TPOBEACHUS 3aHATHH BCEX BUIOB, B TOM YHCIE TPYMIOBBIX M
WHIUBUAYAIBHBIX KOHCYJBTAIMNA, TEKYIIET0 KOHTPOJS M IMPOMEKYTOYHOW arrecTanuu (kaOuHeT
MaTEeMaTHKH )

Crenuan3upoBaHHas MeOeb:
JI0CKa MEJoBast

CTOJIBI

CTYJIbs

mkad

WH(OPMAIIMOHHBIC CTCH/IBI

TexHuuecKue cpeacTBa O0YUCHUS:
KOMITBIOTEP

npoexTop MynasTuMenuitabii DLP BenQ
JKpaH

AnTuBHpycHas 3ammra «AVP»
Microsoft Bkirouas OS Windows 10
Office 2016

Metoaunyeckoe obecrieyeHue:
Y4eOHO-MEeTOANYECKHI KOMIUIEKC 110 Y4eOHO! AuCIUIuInHe «MaremaTuka
Metoauueckue yka3aHus 110 OPraHU3aluY U BBIIIOJIHEHUIO IPAKTUYECKUX 3aHATHH.
Kypc nexknuit no nucnurmze «MaremaTuka»

3.2. UudopmanuonHoe odecrieyeHne 00yueHusl.

ITepedyenn pexoMeHayeMbIX y4eOHbIX H31aHui, IHTepHeT-pecypcoB, NONOJIHUTEIbHON
JINTEPaTypbI:

OcHoBHasi iMTEpaTypa:

1. Maremaruka: anrebpa ¥ Havyajla MaTeMaTHYEeCKOTo aHanu3a, reomerpus. ['eomerpus : 10-
11-it xyaccsl : 06a30BbIA M yriyOsneHHbI ypoBHU : yueOHUMK / JI. C. Artanacsh, B. @. byrysos, C. b.
Kamommer [m ap.]. - 12-e m3a., crep. - Mocksa : I[IpocBemenue, 2024. - 287, [1] c. : wn. - (MT'Y -
mkone). — ISBN 978-5-09-112137-7. - Tekct : HEeMOCpeACTBEHHBI.

2. MaremaTrka: anrebpa W Havajga MaTeMaTHYECKOTO aHajm3a, reoMeTpus. Anredpa u
Hayana MatemaTrueckoro ananu3a 10-11 kmaccer (0a30BbIi U yrinyOneHHbI ypoBHHM) @ yueOHuk / III. A.
Anumos, 0. M. Konsrun, M. B. Tkauéa [u np.]. - 11-e uzn., crep. - Mocksa : [Ipocsemenue, 2023. -
463, [1] c. : un. - URL: https://znanium.com/catalog/product/2089825 (mara o6pamenus: 29.01.2024). -
Pesxxum nocryna: DBC Znanium.com, s 3apeructpup. nosnb3osareneit. - ISBN 978-5-09-107210-5. -
TekcT : aeKTPOHHBIH.

3. Marematuka: anreOpa ¥ Hadajga MaTeMaTHUECKOro aHainu3a, reometpus. ['eomerpus : 10-
11-if xmaccel : 6a30BBId U yriayOneHHbIH ypoBHU : yueOnuk / JI. C. ArtanacsH, B. @. byryzos, C. b.
Kamomrer [m ap.]. - 12-e m3a., crep. - Mocksa : [IpocBemenue, 2024. - 287, [1] c. : win. - (MI'Y -
mkone). - URL: https://znanium.ru/catalog/product/2157048 (mara oOpamenus: 17.06.2024). - Pexxum
noctyna: 9bC Znanium.com, ais 3apeructpup. mois3oBarencit. - ISBN 978-5-09-112137-7. - Tekcer :
JJIEKTPOHHBIN.

4. Komsrun, FO. M. Maremaruka: anreOpa 1 Hayajia MaTeMaTH4Ye€CKOrO aHaIN3a, TeOMETPHSI.
Anrebpa u Havajga mMarematuueckoro aHanmuza 10 xmacc (6a30Bblif U yrayOneHHbIH ypoBHb) / HO. M.
Konsrun, M. B. TkaueBa, H. E. ®enoposa. - 10-e u3a. - Mocksa : [IpocBemenue, 2022. - 384 ¢. - URL:
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https://znanium.com/catalog/product/2090522 (mata obpamenus: 29.01.2024). - Pexum mocryma: 9bC
Znanium.com, muist 3aperucTpup. nmonb3oBateneii. - ISBN 978-5-09-101569-0. - TekcT : 31eKTPOHHBII.

S. Komsrun, FO. M. Maremaruka: anreOpa 1 Hauana MaTeéMaTU4eCKOro aHajan3a, FeOMETPUS.
Anrebpa u Hauajga mMaremMaTH4eckoro aHaimsa 11 kiacc (6a3oBbI M yriryOsieHHBIH ypoBHB) / FO. M.
Komnsrun, M. @. Tkauesa, H. E. ®enoposa. - 10-e uzn. - Mockasa : [Ipocsemenue, 2022. - 384 ¢. - URL:
https://znanium.com/catalog/product/2090524 (xara obpamenus: 29.01.2024). - Pexxum goctyma: DbC
Znanium.com, ayist 3apeructpup. nosnb3oBateneit. - ISBN 978-5-09-101570-6. - TekcT : 3JIeKTPOHHBIH.

JloToJTHUTEeIbHAS JIUTEPATYpa:.

1. Boromoinos, H. B. [Ipaktuyeckue 3anatus mo marematuke B 2 4. Yacte 1 : ydeOHOE
nocobue s cpenHero npodeccruonansHoro oopazosanus / H. B. boromomnos. - 11-e u3n., nepepad. u
nor. - Mockga : FOpaiit, 2020. - 326 c. - (Ilpodeccuonansroe obpazosanue). - ISBN 978-5-534-08799-
4. - TekcT : HeTIOCPEACTBEHHBIH.

2. Boromoinos, H. B. [lpaktuyeckue 3aHaTus 1mo mMaremartuke B 2 4. Yacte 2 : ydeOHOE
nocobue s cpenHero npodeccuonanbHoro oopazosanus / H. B. boromomnos. - 11-e usn., nepepad. u
nor. - Mockga : FOpaiit, 2020. - 251 c. - (Ilpodeccuonansroe obpazosanue). - ISBN 978-5-534-08803-
8. - Tekcr : HEemoCpeICTBECHHBIM.

3. baspun, 1. 1. MaremaTuka : y4eOHUK M MPAKTUKYM VIS CPEAHEr0 MPO(eCcCHOHATBHOTO
obpazoBanus / U. U. baBpun. - 2-e uzn., mepepald. u gom. - Mocksa : FOpaiit, 2023. - 568c. -
(ITpoeccronansroe oopazoBanue). - ISBN 978-5-534-15118-3. - Tekcr : HEMOCPEACTBEHHBIN.

4. baBpun, 1. . MaremaTuka : y4eOHUK ¥ MPAKTHKYM JUIS CPEIHETO MPOPEeCCHOHATBHOTO
obOpasoBanus / M. WU. baBpun. - 2-¢ u3a., mepepabd. u nmom. - Mocksa : FOpaiit, 2023. - 616 c. -
(ITpodeccuonansuoe obpaszosanme). - URL: https://www.urait.ru/bcode/512163 (mata obGparieHus:
29.01.2024). - Pexxum mocryma: OBC IOpaiit, mis 3apeructpup. mosb3oatencit. - ISBN 978-5-534-
15118-3. - TekcT : JIeKTPOHHBIH.

5. HopodeeBa, A. B. Maremaruka : Y4eOHMK IS CpeAHEro MPO(EeCCHOHATBLHOIO
obpazoBanus / A. B. lopodeesa. - 3-e uza., nepepad. u mon. - Mocksa : FOpaiit, 2023. - 400 c. -
(ITpodeccronansuoe obpazoBanue). - URL: https://www.urait.ru/bcode/512130 (nmata oOpareHus:
29.01.2024). - Pexxum moctyna: DBC IOpaiit, mis 3apeructpup. nosb3osareneil. - ISBN 978-5-534-
15555-6. - TekcT : 2MeKTPOHHBIH.

6. Hopodeena, A. B. Marematuka. COOpHUK 3a7au : y4eOHO-IPAKTUYECKOE MOCOOUE IS
cpenHero npodeccuoHanbHOro oopazoBanus / A. B. Jlopodeera. - 2-¢ u3a. - Mocksa : FOpaiit, 2023. -
176 c¢. - (IlpodeccuonanbHoe obpasoBanue). - URL: https://www.urait.ru/bcode/512131 (mata
obpamenust: 29.01.2024). - Pexxum nocryna: DbC HOpaiit, ans 3apeructpup. nois3zoBateneid. - ISBN
978-5-534-15556-3. - TeKCT : 2MEeKTPOHHBIMH.

7. bammaxos, M. 1. Maremaruka : yuebnuk / bammmakoB M. U. - Mocksa : KnoPyc, 2024. - 394 c.
- URL: https://book.ru/book/951555 (mata obpamienus: 29.01.2024). - Pexxum moctyma: DBC
Book. ru, ans 3apeructpup. nmonbzosateneii. - ISBN 978-5-406-12450-5. - TekcT : 371€KTPOHHBIH.

8. Jlypre, U. I'. Beicmas matemaruka. [Ipaktukym : yue0. mocobue / W. T'. Jlypwe, T. I
OynTukoBa. - MockBa : By3ockuit yueOHuk : MH®PA-M, 2023. - 160 c. - URL:
https://znanium.com/catalog/product/1988445 (nara obpamenus: 29.01.2024). - Pexxum nocryna:
OBC Znanium.com, st 3apeructpup. moib3opareneit. - ISBN 978-5-9558-0281-7. - Tekcr :
3JIEKTPOHHBIN.

9. Tmcun, B. b. Maremaruka. [Ipaktukym : ydeOHOe mocoOue aiisi CpeHero mpoeccnoHaIbLHOTO
obopazoBanust / B. b. I'mcun, H. III. Kpemep. - MockBa : IOpaiit, 2023. - 202 c. -
(ITpodeccnonansuoe obpazoanue). - URL: https://urait.ru/bcode/513616 (mata oOGparmeHus:
29.01.2024). - Pexxum nocryna: ObC Opaiit, s 3apeructpup. noan3oBarenei. - ISBN 978-5-
9916-8846-8. - Tekct : 2eKTPOHHBIH.

10. Beicmiast MaTeMaTHKa : YI€OHUK U MIPAKTUKYM JIJISl CPETHETO TPO(eCcCHOHATEHOTO 00pa3oBaHust /
M. b. XpunynoBa [u np.] ; mox obmeit pemakiueit M. b. Xpunynosoit, 1. 1. I{piranok. -
MockBa : IOpaiit, 2023. - 472 c. - (IIpodeccuonanpHoe o6pazoBanue). - URL:
https://urait.ru/bcode/513645 (mara obpamenus: 29.01.2024). - Pexxum noctyma: ObC FOpaiirt,
111 3aperucTpup. nonszoBateneil. - ISBN 978-5-534-01497-6. - TekcT : 371€KTPOHHBIH.
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11. Maremaruka. [IpakTuky™m : yaeOHOE TOCOOME st cpeHero MpodeCCUOHATBLHOTO 00pa3oBaHus /

oakrwdE

O. B. TarapuukoB [u g1p.]. - MockBa : HOpaiit, 2023. - 285 c. - (IIpodeccrnonansHoe
obOpasoBanme). - URL: https://urait.ru/bcode/512207 (mata oOpamenus: 29.01.2024). - Pexum
nocryna: ObC HOpaiir, miisa 3apeructpup. nois3oBareneid. - ISBN 978-5-534-03146-1. - Tekcer :
JJIEKTPOHHBIN.

Nudpopmanuonnbie pecypebl:

Marematuka B OTKpbITOM KOJuteke,  http://www.mathematics.ru

Math.ru: Maremaruka u obpasosanue, htpp:\\www.math.ru

Allmath.ru—acs matemaruka B omaoM mecre, http:\\www.allmath.ru

Exponenta.ru: oOpa3zoBareibHbIi MaTeMaTHYeCKui caiT, http:\\www.exponenta.ru
WutepHet-nipoekT «3amauny, http:\\www.problems.ru

Maremartika B TOMOIIb IIKOJBHUKY U CTYAEHTY (TECThI 10 MaTeMaTuke online),
http:\\www.mathtest.ru

WHTEepaKTUBHBIN CIIPABOYHUK (OPMYJI M CBEICHHUS 110 auredpe, TPUrOHOMETPHH, T€OMETPHH,
busuke. http://www.fxyz.ru/

. DnekTpoHHO-OMOIMOTeYHast cucteMa  https://znanium.com/.
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4. KOHTPO.Ib Y OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHON JUCIIATLIMHBI

KonTpons u pe3ynbTarbl OCBOCHHMS Yy4eOHOW IUCHUIUIMHBL KOHTpPOJb W pe3ynbTaThl OCBOCHHUS YYEOHOM IUCHUIUIMHBI OCYLIECTBISETCS
npernojaBaTeaeM B IPOLECCe MPOBEACHUs MPAKTUYECKUX 3aHATHH U 1a00paTOpHBIX pabOT, TECTUPOBAHMS, a TAKXKE BBINOJIHEHUS OOYyYaroIUMUCS
WHJVBHIYAJIbHBIX 3aJJaHUI, IIPOEKTOB, HCCIICIOBaHUM.

XapakTepucTHKA OCHOBHBIX BU/I0OB /IeATEJIbHOCTH
CTY/JA€HTOB

@®opMBbI M METOAbI KOHTPOJISI H OLEHKH
pe3yJibTaToB 00y4eHHs

- c(hOopMHpPOBAaHHOCTh TNPEJACTABICHUH O MaTEeMaTHKE Kak 4YacTu
MHUPOBOH KyJIbTYpPhl W O MECT€ MAaTeMaTUKH B COBPEMEHHOM
[IUBUJIM3AIUH, O CTIOCOOAXONMCAHNUS Ha MaTEMaTUYECKOM SI3BIKE
SIBIIGHUH peajbHOr0 MUpa

BxonHo# KOHTpOIb: KOHTpOsIbHAS paboTa Tekyiuii KOHTPOIIb:
- YCTHBIN ONPOC HA 3aHITHUAX.

- C(bOpMI/IpOBaHHOCTL Hpe,Z[CTaBJ'ICHI/Iﬁ O MaTCMAaTU4YCCKUX ITOHATHAX KaK
0 BAXKHEHIIIMX MaTeMaTHUYCCKUX MOACIIAX, IMO3BOJIAIOININX OIMCHBIBATH U
HU3y4aTb pa3HbIC MNPOHCCChbl M ABJICHUA; IOHHMAHUC BO3MOKHOCTHU
AKCMOMATUYCCKOTOMMOCTPOCHHUA MAaTEMATUUCCKHUX TGOpI/Iﬁ;

- BJIAJICHUC MCTOAAaMU NOKAa3aTCIILCTB U AJITOPUTMOB PCHICHUSA; YMCHUC
HUX MNPUMCHATb, NPOBOAUTH AOKA3aTCIBHBIC PACCYXKIACHUA B XO/C
peuIceHud 3a1a4

Tekylmuii KOHTPOJIb:
- YCTHBII ONPOC HA 3aHATUSX,
-TECTUPOBAHMUE,

- KOHTPOJIb CAMOCTOSATEILHONPAOOTHI CTYJCHTOB B MTUCEMEHHOM (hopMe.

- BJAJEHUE CTAaHIAPTHBIMU MpPHUEMAaMH PEIICHUS PAIUOHAIBHBIX |
WpPalMOHAIIBHBIX, ITOKA3aTEIbHBIX,CTENIEHHBIX, TPUTOHOMETPUUECKUX
YpPaBHEHUI U HEPABEHCTB, UX CUCTEM

Texymuit KOHTPOJIb:

- YCTHBIH OIIPOC Ha 3aHATHSX,

-TECTUPOBAHME,

- KOHTPOJIb CAMOCTOSITEIbHONPAOOTHI CTYJEHTOB B MMCbMEHHOM (hopme

47



- cOPMUPOBAHHOCTH MPEJCTABICHUN 00 OCHOBHBIX MOHATHUSX, UCIX U

METOJIaX MAaTeMaTH4YEeCKOro aHajiu3a; - BJIaJE€HUE OCHOBHBIMU
MOHATHUSIMH O TUIOCKUX U MMPOCTPAHCTBEHHBIX reOMEeTPUYECKUX
¢durypax, X OCHOBHBIX CBOHCTBaX

<(hOpMHPOBAHHOCTH YMEHHUS PACIIO3HABATH

Ha YyepTe’kax, MOJEISIX U B pealbHOM MUDE

reoMeTpuyeckue  (Gurypel;  OpUMEHEHHWE ~ U3YYCHHBIX  CBOMCTB

reoOMeTPHUECKUX GUTYp U (GOPMYII Ul PELICHUS] TECOMETPUUECKUX 3a/1ay
U 3a1a4 C IPaKTUYECKUM COAEpKAHUEM

Texymui KOHTPOJIb:

- YCTHBIN ONIPOC HA 3aHATHUSAX,

-TeCTUPOBAHHUE,

- KOHTPOJIb CAMOCTOSTEITLHOMPAOOTHI CTY/ICHTOB B MUCEMEHHOU (hopme

- cOpMHUPOBAHHOCTH MPEACTABICHUN O TMpoleccax M SBICHHIX,
MMEIOIINX BEPOATHOCTHBIN XapakTep,o CTaTUCTUYECKHUX
3aKOHOMEPHOCTSIX B pealbHOM MHUpPE, 00 OCHOBHBIX IOHSTHIX
3JIEMEHTAPHOW TEOPUU BEPOSTHOCTEW; YMEHHI HAXOJIUTh U OLICHUBATH
BEPOATHOCTH HACTYIUJICHUSI COOBITUH B MPOCTEHIIMX MPAKTUYECKUX
CUTyalUsIX 1 OCHOBHBIE XapaKTEPUCTUKH CIIyYalHbIX

BEJIMYMH

Tekylmunii KOHTPOJIb:
- YCTHBII ONPOC HA 3aHATHUSX,
-TECTUPOBAHMUE,
- KOHTPOJIb CAMOCTOSATEILHOWPAOOTHI CTY/ICHTOB B MUCEMEHHOU (hopme

- ¢(hOpMHUPOBAHHOCTH MPECTABIEHUN O HEOOXOIMMOCTH JJOKA3aTENbCTB
pu 000CHOBaHMU MaTeMaTHUYECKUX YTBEPKACHUNU POJIM aKCHOMATHKH
B [IPOBEJICHUU
JIeTyKTUBHBIX PACCYXIECHUMN

Texymui KOHTPOJIb:
- YCTHBIH OIIPOC Ha 3aHATHSX,
-TECTUPOBAHME,
- KOHTPOJIb CAMOCTOSITEIbHONPAOOTHI CTYAEHTOB B MUCHbMEHHON

dbopwme.

- c(hopMHUPOBAHHOCTh MOHATUITHOTO ammapara 1o OCHOBHBIM pazjiesiaM
Kypca MaTeMaTuKH; 3HAHUM OCHOBHBIX TE€OpeM, GOpMysl M YMEHUsS HUX
IIPUMEHATh,  YMEHUSA  JIOKa3bIBaTh TEOpEMbBl UM HaXOJUTh
HECTaH/IapTHbBIE CTIOCOOBI pelIeHus 3a1a4

Texymui KOHTPOIIb:
- YCTHBIH OIIPOC HA 3aHATHSIX,
-TECTUPOBAHMUE,

- KOHTPOJIb CAMOCTOSATEILHONPAOOTHI CTYJCHTOB B TUCHMEHHOM (hopMme.

- cOpMHUPOBAHHOCTH YMEHUM MOJIETUPOBATh peAIbHBIE CUTYaIIHH,
HCCIIEI0OBATH TOCTPOCHHBIE MOJIENH, UHTEPIIPETUPOBATD T1OJTYUYECHHBIN
pe3yabTaT

Texymuii KOHTPOJIb:
- YCTHBIH OIIPOC Ha 3aHATHSX,
-TECTUPOBAHMUE,

- KOHTPOJIb C&MOCTOSITCHBHOI\/'IpaGOTBI CTYACHTOB B MHUCbMEHHOM (I)OpMC.
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- chOpPMHUPOBAHHOCTH TMPEJACTABICHUH 00 OCHOBHBIX IOHSTHSX
MAaTeMaTUYECKOTO aHaJlu3a M HX CBOMCTBAX, BJIAJICHHE YMEHUEM
XapaKTEPU30BaTh TMOBEACHHE (YHKIIMM, HCIOJIb30BAHUE IOJTYyYEHHBIX
3HAHUM U OMCAHUS M aHAJIM3a PEAIbHBIX 3aBUCUMOCTEN

Texymui KOHTPOJIb:
- YCTHBIH OIIPOC Ha 3aHATHSX,
-TECTUPOBAHHUE,

- KOHTPOJIb CAMOCTOSTEITLHOMPAOOTHI CTY/IEHTOB B MUCHbMEHHOU (opme.

- BIAJCHUE YMEHUAMM COCTAaBJICHUS BEPOATHOCTHBIX MOJEIEH 110
YCJIOBHIO 3a/1a4M U BBIYMCIICHUS] BEPOATHOCTH HACTYIIJICHUS COOBITUM, B
TOM YHUCJIE C NpPUMEHEHUueM (QopMyl KOMOMHATOPUKH M  OCHOBHBIX
TEOPEM TEOPUU BEPOSITHOCTEH; UCCIENOBAHMS CIIy4yalHbIX BEIMYUH IO
UX PaCIpPEIEIICHUIO.

Texymui KOHTPOJIb:
- YCTHBIN OIIPOC HA 3aHSATHSIX,
-TECTUPOBAHMUE,

- KOHTPOJIb CaMOCTOHTeHBHOﬁpa6OTBI CTYACHTOB B MHUCHMEHHOMN Q)opMe.

[IpomexyTouHas aTTecranus 1o
pe3yJibTaTaM OCBOEHHS Y4EOHOT0 IIpeMeETa -IK3aMeH
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®opMbl U MeTOAbl KOHTPOJISI U OLEHKH pPe3yJbTATOB 00y4YeHHMs [0JKHbI NMO3BOJISATH NMPOBEPATH y 00y4aloOlIUXCS He TOJIbKO
copMUpPOBAHHOCTDH NPEeIMETHBIX Pe3YJIbTATOB, HO M Pa3BUTHE JUYHOCTHBIX U MeTANPeIMETHBIX Pe3yJbTATOB 00y4YeHusl.

Pe3yabTarsl
(IMYHOCTHBIE U MeTanpeIMeTHbIE)

OcHOBHbIE NMOKA3aTe/ N OIIEeHKH pe3yJibTaTa

(I)OpMLI H METOAbI
KOHTPOJIA U OHCHKH

JINYHOCTHBIE pe3yJabTaThbl

IFOTOBHOCTb K TpyAy, OCO3HAHHMEC LHCHHOCTU MaCTCPCTBA,

Tpynonooue;

IIposiBJisieT yCTONYMBBIMIIO3HABATEIIBHBIA HHTEPEC K
U3YyYEHHIO Y4eOHO! AUCIUIINHBI;
JleMOHCTPHUPYeT OTBETCTBEHHOE OTHOIIIEHUE K BBIIIOJIHEHUIO
y4eOHBIX 3a/1a4;

HCNOJIb3YeT 3HAHUSAHM YMEHUS [UISBBIPAKEHUS
COOCTBEHHOI'O MHCHUS;

NPOSIBJIsIET CAaMOCTOSTEIbHOCTh HAKTUBHOCTb B TIOMCKE
HeoOxo Mo nHpopmarmu 17151 3PPEKTUBHOTO BBITIOIHEHUS
yueOHBIX 3ajad.

HaOIo/leHe W OIICHKA
BBITTOJTHEHUS MPAKTUYECKUX
3aJlaHuM;

TEKYIIUHA KOHTPOJb: YCTHBIN

OIPOC, THCHBMEHHBIE PaOOTHI
10 TeMaM (pazzenam);
BBIIIOJTHEHUE CaMOCTOSTEIIBHOM
paboTHL.

TOTOBHOCTh K aKTUBHOM ACITEILHOCTH TEXHOJOTHYECKOU

n COHHaHLHOﬁ HaIpaBJICHHOCTH

OpHUeHTHpYeTcsl B UHQOpMALlUd  OCOBPEMEHHOM Pa3BUTHHU
MaTeMaTHKU; MPOSABJIsieT YMEHUE MOJIEIIUPOBaTh BXOJIE
peleHus 3aaay;

AEMOHCTPUPYET  3HAHUS MATEeMATHYECKUX  TOHATHH,
3aKOHOB, TEOPETUYECKHUX MOJOKEHUM, UMEIOIIUX 3HAUCHUE TS
MMOHUMAHUS CYIIHOCTH MpeMeTa MaTEMATHUKH.
ompeneJsieT BO3MOXHBIE TIyTH pEUIEHUS aKTyaJbHBIX
npo0sieM 4YeloBe4YecTBa, KOTOpPblE MOTYT OBITh PpELIeHBI
CpeicTBaMU MaTEMaTUYECKON HAYKU;

JAeMOHCTPUPYeET 3HaHUSA U IPEJCTaBICHUS O COBPEMEHHOMU
MaTeMaTuKe, MOHUMaHUE BIIMSAHHUS MaTEMaTUYECKOHM HAayKH
Ha Jpyrue HayKH,

ompeaeJisieT, aHAJIM3MPYeT U CPABHUBAET KOJIUYECTBEHHBIE
MOKa3aTeNH, XapaKTepU3yIolUeMaTeMaTHIECKHE OOBEKTHI,
UX TOJOKEHHS B MPOCTPAHCTBE.

UCIOJIb3YeT NMPAKTUYECKUE 3HAHUS JJISPELIeHHs
CUTYAIIMOHHBIX 3aJ]1a4

HaOII0IcHUE Hu OLIEHKa
BBIIIOJIHEHUS MPAKTUYECKHUX
3aJJaHuM;

TEKYIIUA KOHTPOJIb: YCTHBIN
OIpOC, THChbMEHHbIE pabOThI
o TemMam (pazjenam);
BBITNIOJITHEHUE CaMOCTOSITEIIBHON
paboTHI.

CIIOCOOHOCTh MHHLIMAPOBATH, IIJIaHUPOBATH
CaMOCTOSATEIIBHO BBITNIOJIHATH TAKYIO AEATEIIBHOCTD;

u

AEMOHCTPUPYET YMEHHsS HaWTU pEIICHUE CTOSAIUX Iepen
HUM MaTeMaTUYeCKHX 3a/1a4, YMEHHUSI HATH BBIXOJ U3 JII000M
CJIOKMBIIEHCS MPAKTUYECKOM CUTYallHH;

HaOJIFOIeH1E u OLIEHKA
BBITIOJIHEHUS MPAKTHYECKHUX
3aJaHNH;
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onpenessieT aHAUTU3UPYET U CPAaBHUBACT KOJIMYCCTBEHHBIC
MOKA3aTell, XapaKTepU3yIOIIUe MaTeMaTHUYeCKue OOBEKTHI,
UX TIOJIOKCHHS B IPOCTPAHCTBE ;
YCTaHABJIUBAET TPUIHHHO-
U3y4aeMOM MaTepHale;
NpUMeHsieT MaTeMaTHYEeCKUE 3HAHUS B CaMOOOPa30BaAHHH
y4acTBYeT B IPYNIOBBIX HMKOJUIGKTUBHBIX JOpMax paboThI;
ucnosib3dyer dSpdexTuBHBIE CMOCOOBI KOMMYHHKAIIUH B
peleHnH yueOHBIX 3a/1a4;

CICACTBCHHBIC CBA3U B

NposiBJIsieT  CTPEMJICHHE K COTPYIOHHYECTBY  CO
CBEpCTHHKAMH W  B3pOCIBIMH B  00pa30BaTeNbHOM,
OOIIIECTBEHHO TIOJIE3HOM, y4eOHO- HCCIEA0BATEIIbCKOM,

TBOPUYECKOHN U IPYIMX BUJAX NESATECIBHOCTH;
c00./1101aeT HPABCTBEHHO-3TUYECKUEHOPMBI B3aUMOJIEHCTBHS

TEKYIIUHA KOHTPOJb: YCTHBIN
OIpPOC, THCHMEHHBIE pPabOTHI
o TemMaM (pazzenam);

BBITIOJIHEHHE
CaMOCTOSITEIILHOU PabOTHI.

UHTEpEC K pa3luyHbiM cdepaM mnpodeccuoHanbHOM
NEeSITeIbHOCTH,

HCIOJIb3YyeT 3HAHUS U YMEHUS JJIs1 BBIPAKCHUS
COOCTBEHHOI'O MHCHUS;

JAE€MOHCTPUPYeET KYyIbTYypy YCTHOM M MHUCHBMEHHOW peuH,
MMPaBUJIbHOCTH BBITIOJIHCHUSA y‘~I€6HI)IX 3aaa4,

HCMOJIb3yeT MaTeMaTUYeCKUe 3HAHUS A BBIPAKEHUS U
000CHOBaHUSI COOCTBEHHOT'O MHEHHS

HCMOJIb3yeT MaTeMaTHUeCKUe 3HAHUS U MPEACTaBICHUS IS
JabHENIIerooopa3oBaHus U caMo00pa3oBaHuS;
JAE€MOHCTPUPYET CO3HATETHLHOE OTHOIIEHUE K HEMPEPHIBHOMY
00pa30BaHUIO0 KakK YCJIOBHUIO YCIEUIHON MpodecCHOHAIbHON
JIESITEIbHOCTH.

Ha0JIt0/IeHue U OLIEHKa
BBINOJIHEHUS MPAKTUYECKUX
3aJJaHNM;

TEKYIIUA KOHTPOJb: YCTHBII

ONpoC, IHUCBMEHHBIE pPabOTHI
o TeMaM (pazzienam);
BBITTOJIHEHUE CaMOCTOSITEITHHON
paboTHI.

JAE€MOHCTPUPYET TOTOBHOCTh M CIOCOOHOCTH OCYIIECTBIISATH
MOWCK U OOOCHOBBIBaTH BBHIOOP pa3IUYHBIX CIOCOOOB
pemicHuAd y‘~IG6HI)IX 3a1a4 C TOYKHU 3pCHUA nux
3¢ (HEeKTUBHOCTH U 1IENECO00Pa3HOCTH;

HUCIOJIB3YEeT MAaTEMATUYCCKUE 3HAHUS AJIAPCIICHUA
CUTYaIlMOHHBIX 33/1a4;

BBIIBUI'aeT HECTAHAAPTHBIE CIOCOOBIpEIIeHUsT YUeOHBIX
3ajady;

MPOSBIISET MHUIMATUBY M TBOPYECKHUIIIOAXO/ B yueOHOMU
JESITEIIbHOCTH.

HabmroieHne u OLICHKA
BBIITOJIHCHUS MIPAKTUYECKUX
3aJIaHu;

TEKYIIUH KOHTPOJb: YCTHBIN

OlpoC, MHUCHMEHHBIE PaOOTHI
o TemMam (pazjenam);
BBITIOJTHEHHE CaMOCTOSITEIbHOMN
paboTHI.
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JAE€MOHCTPHPYET TOTOBHOCTh KKOJUIGKTHBHOW paboTe,
COTPYIHUYECTBY CO CBEPCTHUKAMHU;

NpOSIBJISIET aKTHBHOCTh B y4eOHO- HCCJICI0BATEIbCKOM,
MPOEKTHON WUIIPYTHX BUIAX JNEATCILHOCTH.

JA€MOHCTPHPYET  TOTOBHOCTh K  IPO(ecCHOHAIBHOM
JESTEIIbHOCTH, KAaK BO3MOXXHOCTH Yy4YacTHS B PCUICHHUH
JUYHBIX U OOIIECTBEHHBIX MPOOJIEM.

METANPEAMETHDBIEC PE3YJIbTATbI

a) 0a30BbIC JJOTUYECKHUE JICHCTBHS:

1. camocTosTenbHO (OPMYITHPOBATH U
aKTyaJlu3UpOoBaTh MPoOJIEeMy, pacCMaTPUBATh €€
BCECTOPOHHE;

2. ycTaHaBJIMBaTh CYIIECTBEHHBIN MPU3HAK WU
OCHOBAHWUS JIJIsl CPABHECHHUS, KIIACCU(PUKAIIUU U
000011IEHHS;

3. ompenensTh e IeATeIbHOCTH, 32/1aBaTh
rapameTpbl U KpUTEPUHU UX TOCTHKCHUS;

4. BBISBJIATH 3aKOHOMEPHOCTHU U TIPOTHBOPEYHS B
paccMaTpUBaEeMBbIX SIBJICHUSX;

5. BHOCHTH KOPPEKTHUBHI B JICATEIHHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJILTATOB IIENISIM, OLICHUBATh PUCKU
IIOCJIC/ICTBUN NCATCIBHOCTH;

6. pa3BHUBaTh KPEATHBHOE MBIIUICHUE MPU PEIICHUU
KU3HEHHBIX TIPOOIIEM

0oTOMpaeT U HCHOJIb3YyeT HEOOXOAUMYIO HH(OpManuio s
3¢ PEKTUBHOTO pelIeHus: y4eOHbIX 3a/1a4;

OlIeHUBAaeT M MHTePHpeTHpyeT HHPOPMALIUIO, MTOIY4aeMYIO
13 MaTeMaTH4YeCKUX UCTOYHHUKOB;

000CHOBBIBaeT BBIOOp crioco0a pelieHus yueOHoH 3a1auu;
JAeMOHCTPUPYeET aJEeKBAaTHOCTb M CaMOCTOSITEJIbBHOCTh B
IPUHATUU PELICHUs. C YYETOM COOJIOEHUS IPaXIaHCKUX U
HPABCTBEHHBIX HOPM;

0000maer, gejaer BBIBOAbI HAa OCHOBE MaTEMaTHYECKHX
3HaHUU U (PAKTOBCOBPEMEHHOMN HAYKHU.

O0BSICHAIET CYIIHOCTh M 3HAYMMOCTh MaTeMaTHYECKHX
3HAHUM;

PACKpbIBAaeT COJECPKAHUE OCHOBHBIX MAaTE€MaTHYECKHX
MOHSTUN CHCIIONb30BAaHUEM CIIEUATIBHON TEPMUHOJIOTHUY;
JA€MOHCTPUPYET yMEHHE MPOAYKTUBHOTO OOIIEHUS W
B3aUMOJICHCTBUSL B IIPOLIECCE COBMECTHOM JEATEIBHOCTH
BJaJeeT IpUEMaMHu LEJENoyaraiusi, OIpENeIseT IIyTH
JOCTHXKEHUS! Y4eOHO- HCCIIEeI0BAaTeNIbCKOW U MPOEKTHOM
JESATEIIBHOCTH

onpeneasier 3¢ deKTUBHbIE CIOCOOBIpa3peleHus: IpodieM;
OCYIECTBJISICT CAMOCTOATEIbHBIA MOMCK METOAOB PELICHUS
MPAKTUYECKUX 3a7a4

NPUMeHsIeT Ha IPAKTUKE MPUEMBIPELICHUS] MAaTEMaTHUYECKUX
3aja4

HabmroaeHne U OLICHKa
BBIITOJIHCHUS IIPAaKTUYECKUX
3aJIaHuM;

TEKYIIUH KOHTPOJb: YCTHBIN

OIPOC, THCBMEHHBIE paOOTHI
10 TeMaM (pazzenam);
BBIMIOJTHEHUE CaMOCTOSTEIIBHOM
paboTHL.
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0) 60a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

7. BIAAETh HABBIKAMHU Y4€OHO-HCCIEIOBATEILCKON U
MPOEKTHON  JEeSATeNIbHOCTH, HAaBBIKAMU  pa3peIICHUs
npooem;

8.  BBIABJIATH NPUUYMHHO-CIEACTBEHHBIE CBSI3U H
aKTyaJIM3UpOBaTh 3aJady, BBIJIBUIaThb THUIOTE3y €€
pelIeHUs, HaxOIuUTh apryMeHThl Ui JI0Ka3aTeabCTBa
CBOUX YTBEpXKJCHUH, 3a/laBaTh MapaMmeTpbl U KPUTEPUU
pelIeHus;

9. aHanM3MPOBATH MOJYYCHHBIC B XO/€ PEIICHUS
3aJlauM Pe3yJbTaThl, KPUTHUECKH OLEHUBATh HX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIOBUSIX;

10. ymMeTh mepeHOCUTh 3HAHUS B TTO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIaCTH KU3HEIEATEIIbHOCTH;

11. ymeTs MHTErpUpOBaTh 3HAHUSI U3 PA3HBIX
MIpeIMETHBIX O0IacTei;

12. BBIABUTATH HOBBIC UJEH, IPEJIAraTh
OpPUTHHAIIbHBIC TTOJIXO/IbI U PELICHHUS;

U CIOCOOHOCTh WX HCIIOJNIb30BAaHUS B TO3HABATEIHHOU U
COLIMATILHON MTPAKTHKE

JAeMOHCTPUpPYeT TOTOBHOCTH U CHOCOOHOCTH K
CaMOCTOSITENIbHON MH(POPMAIMOHHO-TI03HABATEIHLHON
JeSITEIIbHOCTH;

yMeeT OpHUEHTHUPOBATbCA B  Pa3IMUHBIX  MCTOYHMKAX

uH(pOpMallMU, KPUTUUYECKH OLICHWBATh M MHTEPIPETUPOBATH
UHPOPMALIMIO yMeeT $CHO, JOTMYHO W TOYHO H3JaraTh
CBOIO TOUKY 3PEHUS

HCIOJIb3YeT aJICKBaTHBIC SI3BIKOBBIC CpeacTBa
CaMOCTOSITEIbHO BbIIeJIsIeT HaBbIKaMH I[103HABATEIbHON
peduiekcun;

CTPOMUT PACCYKICHMSI, IPOCTEHIINE yMO3aKIIOUEHUS;
JAeJIaeT ApryMEHTUPOBAHHBIC BEIBOJBL;

onpeaessieT IPaHULIBI CBOETO 3HAHUS MHE3HAHUS;
(hopMyJIMpyeT 103HABATEIILHBIC 3a1a4H.
JAEMOHCTPHPYET  LEJICYCTPEMIICHHOCTh B
IIPUHSATUN PELICHU;

NPOosABJIsAET COOOPA3UTENBHOCTh HUHTYHULIHIO;
OLIEHMBAET KPACOTY U TaPMOHHUIO OKPYKAIOILEro MUPa

IIOHUCKax nu

HaOJIFOIeH1E u
BBITIOJTHEHUS
3aJIaHuM;
TEKYIIUHA KOHTPOJb: YCTHBIN
OIIpOC, THCbMEHHbIE pPabOThI
10 TeMaM (pazzenam);
BBIIIOJIHEHHE CaMOCTOSITEIbHON
paboTHL.

OLIEHKa
MPAKTUYECKUX
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IIpunoxenne 1

OBPA3OBATEJIBHBIE TEXHOJIOI'NHN

VcneniHoe ocBOeHHE yqe6H0171 JUCHUITIINHBI MaremaTuka npeamojgara€tT axKTHUBHOC,

TBOPYECKOC YUYaCTHUC o6yqa101uero<:}1 Ha BCEX OJTallaXx €ro OCBOCHHUA IIYTEM HHaHOMepHOﬁ,

CHCTEMAaTHUYECKOM pa6OTbI. B npenogaBaH HCIHOJB3YIOTCA JICKIUOHHBIC W IMPAKTUYCCKUC

(dopMBl TIpOBENCHHS 3aHATHH, WHPOPMAMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHH, WUIPOBBIC

TEXHOJIOTHH.
AKTHUBHbIE 1 HHTEPAKTHBHBbIE (JOPMBI IPOBeIeHNsI 3AHATHIA
Cemectp | Bun 3anstus Tema Hcnonb3yembie akTuBHbIE | Konmuuec
Y MHTEPAKTUBHBIE (JOPMBI TBO
4acoB
1 [Tpaktuyecko | Tema 3.2. Maremaruueckas urpa 2
€ 3aHsATHE [IpeoOpazoBanue «CBoOiICTBa  CTENEHU C
BBIPOXCHUI C KOPHSAMH II- | PAIIMOHATBHBIMHU
oif cTeneHun MTOKA3aTEeISIMI)
1 [Tpaktuyecko | Tema 5.2. Maremaruueckas urpa 2
€ 3aHsATHE CsoiicTBa norapudmos. | «Jlorapupmei»
Oneparnus
JorapuMUpOBaHUSI.
1 [TpakTraecko | Tema 5.6. Buxropuna «llokopenue 2
€ 3aHsATHE Jlorapudmsl B mpupone u | gorapudMoBy»
TEXHUKE
1 ITpaktnuecko | Tema 7.8. Bukropuna «Becemas 2
€ 3aHsATHe Tpuronomerpudeckue TPUTOHOMETPHSI»
YpaBHEHHUS U HEPABEHCTBA
2 [Tpaktuyecko | Tema 9.5. Maremaruueckast urpa 2
€ 3aHsATHe OnpeneneHHblil nHTErpan B | «Brluncnenue miomaaen
KU3HU C TIOMOIIIbIO UHTETPATIOBY
2 [Tpaktuecko | Tema 11.4. Ketic- 3ansTue «Ky6 u ero 2
€ 3aHsATHe [Tupamuna, ee | n300paxeHue»
COCTaBJISIIOLIUE,  CEUCHUE.
[TpaBunbHas nupamMua.
YcedeHHas nupamuaa
2 [Mpaktnyecko | Tema 11.12. Maremaruueckast urpa 2
€ 3aHsATHe lap u cdepa, ux ceuenuss. | «OCHOBHBIE MMOHATHS O
TeJaX W IOBEPXHOCTSX
BpaIlleHUs»
Uroro 14
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