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1. HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo mMaremMaTHUKe Ha ypOBHE CpeIaHEro oOmiero oopazoBaHus pa3paboTaHa Ha
ocioe ®I'OC COO c¢ yuéroM COBpPEMEHHBIX MHPOBBIX TpeOOBaHMU, HPEIBABISEMBIX K
MaTeMaTHYECKOMY OOpa30BaHHMIO, W TPAAUIUN poccuiickoro oOpa3oBaHus. Peanmzanus
OporpaMMbl 110 MaTeMaTUKe O0O0eCHeuMBaeT OBJAJCHHE KIIOUYEBBIMH  KOMIETEHIUSIMH,
COCTABIISIIONIMMH OCHOBY JUISI CaMOpa3BUTHS M HENPEPBIBHOTO OOpa30BaHMs, IEIOCTHOCTD
OOMIEKYIbTYPHOTO, INYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHS IMYHOCTH 00YJaOLTHXCS.

[IpakTryeckass TOJIE3HOCTh MATEMAaTHKH OOYCIIOBIIEHA HAJIMYHMEM IPOCTPAHCTBEHHBIX
¢dopM, KOIMYECTBEHHBIX OTHOUICHHWH, HOKOHOMHYECKHMX pacdeToB; HEOOXOIUMOCTBIO
MaTeMaTHYECKUX 3HAHUI B MOHUMaHUH MIPUHIIMIIOB YCTPOHCTBA U UCIIOJIB30BaHUS COBPEMEHHOM
TEXHUKH, BOCHPHUATUS M HMHTEPIPETalsl pa3HOoOOpa3HOW COLMAIBHOM, HSKOHOMHYECKOU
UHPOPMAIIUU; TPAKTUYCCKUX MPUEMOB TEOMETPHUECKUX W3MEPEHUH W IMOCTPOCHUH, YTCHUS
uH(pOpMaLnK, IPEICTABICHHON B BHJIE TA0JIUII, TUarpaMM U rpauKoB.

Y4yeOHast nucuuiuinHa «MareMaThukay sBISETCS 00s3aTeIbHON YacThI0 00IIe00pa3oBaTeIbHOTO

uKiIa oopasoBatensHON porpaMMel B cootBercTBUU ¢ PI'OC CIIO no npodeccuu:
23.01.06 MamuHuCT JOPOKHBIX U CTPOUTEIBHBIX MaIIuH

Conepxxanue mporpammbl y4deOHOro mpeamera «MaremaTuka» HaIlpaBlIeHO Ha
JIOCTHD)KEHUE pe3yJIbTaToOB ee U3yueHUs B cooTBeTcTBHM ¢ TpeboBaHusiMu OI'OC COO ¢ yuetom
npodeccuonansHoit HanpasienHoctu GI'OC CIIO.
[IpenonaBanmne o6meoOpazoBaTenbHOrO mnpenMmera «MaremaTnkay peanusyercss Ha 0asze
OCHOBHOT'O 00I1er0 00pa3oBaHMs C y4eToM MpodeCCHOHATBLHON HampaBiIeHHOCTH. Hacrosmei
paboueli mporpaMMoi MpeaycMaTpuBaeTCs U3ydeHue ydeOHOro mnpeamera «MartemaTuka» B
pamKax TpéX yueOHBIX KypcoB: «AuireOpa M Hayania MaTeMaTUYeCKOro aHanuzay, «l'eomeTpus»,
«BeposaTHOCTb M CTaTUCTUKAY.
Vuebnoui  xypc «Aneebpa u Hauana  mamemamuuecko2o — anaiuza» — 00eCHeUUBaeT
UHCTPYMEHTAJIbHYIO0 0a3y /s H3y4eHHUs BCEX €CTECTBEHHO-HAYUHBIX KypcoB, (OpMHpYET
JIOTMYECKOE U a0CTPAKTHOE MBIIUICHHE 00YJaloIuXcs Ha YPOBHE, HEOOXOUMOM [l OCBOCHHUS
y4eOHBIX KypcOB MH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTU. B paMkax ydeOHOTO
Kypca «AnreOpa W Hayajla MaTeMaTHMYeCKOro aHajiu3a» OOydarollMecs OBJIAJEBAIOT
YHHUBEpPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKd, KOTopas (QOpMYIHpYeT CBOM JIOCTHKEHUS
B MaTemaTtuueckoil Qopme. Ilpu pemieHun peanbHBIX MPAKTUYECKUX 3a7ad OOydaroluecs
pa3BUBAIOT HAOJIOJATEIBHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCMOJIb30BaTh AHAJIOTHIO, 00001IaTh M KOHKPETU3UpOBaTh mpodiemy. JlesaTenbHOCTh IO
(OopMHPOBAHNIO HABBIKOB PELICHUS PUKIATHBIX 33724 OPraHU3yeTcs B IPOLecce U3YUEHUs BCeX
TeM y4eOHOro Kypca «Anredpa 1 Hayajla MaTeMaTUYECKOrO aHaJIN3a.
Lenv oceoenus npocpammuvl yuebnozo Kypca «leomempusi» Ha 6a30BOM YpOBHE OOy4deHHS —
00111e00pa3oBaTeIbHOE U OONICKYJIBTYPHOE pa3BUTHE OOydYaromuxcsi depe3 oOecreueHue
BO3MOXKHOCTH NPUOOPETEHUS U HCIOJIb30BAHUS CHUCTEMATHUYECKUX T'€OMETPUUYECKUX 3HAHUN U
JeicTBU, crienn(PUUHBIX TEOMETPUH, BOZMOKHOCTH YCIIELTHOIO MPOI0JKEHUST 00pa30BaHUs 1O
CHEINAILHOCTSIM, HE CBA3aHHBIM C NMPUKJIAJHBIM HCIIOIb30BaHUEM F€OMETPHH.
Yuebnvui kypc «Beposmnocms u cmamucmuxay 0a30BOT0 YpOBHSI SBIISI€TCS MPOJODKEHUEM U
pa3sBUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOr0 YpOBHS OCHOBHOI'O OOIIETr0 00pa3oBaHMs.
VY4eOHbIi Kypc npeHazHaveH /Uit GOpMHUPOBAHUS Y 00YUAIOIIMXCS CTATUCTUYECKON KyIbTYPHI U
MOHMMAHUS POJM TEOPUU BEPOSTHOCTEH KaK MAaTEMAaTHUYECKOIO0 WHCTPYMEHTa AJIs U3YyYeHUs
CIIy4aifHbIX COOBITHH, BeIWYUH U TpoueccoB. [Ipu m3ydeHun ydeOHOro Kypca oOoramaroTcs
IpeJICTaBICHUs] OOYy4YaloIMXCsl O METO/Aax MCCIEI0BaHUS M3MEHUYMBOTO MHUPA, Pa3BUBACTCS



IIOHMMaHHUEC€ 3HAYUMOCTH U O6IHHOCTI/I MATEMAaTHYCCKUX MCTOAOB IIO3HAHMUSA KaK HEOThEMJIIEMOU
9aCTHU COBPEMCHHOI'0 CCTCCTBCHHO-HAYYHOT'O MUPOBO33pCHUA.

2. PE3YJIBTATBI OCBOEHUSA YYEBHOI'O TIPEJIMETA «MATEMATHUKA»(na
ocHoBe ®I'OC COO B coorBercTBUM ¢ PI'OC CIIO)

OcBoenne yueOHOTO mpeameTa «MaTemMaThkay JOJDKHO 00ecleuynBaTh JOCTHIKCHHE Ha YPOBHE
cpenHero obmero oOpa3oBaHUs CIEAYIONIMX JIMYHOCTHBIX, METAlPEIMETHBIX M IMPEIMETHBIX
00pa3oBaTeNbHBIX PE3yNbTaTOB B cOOTBeTCTBHH ¢ TpeboBanusasmMu OI'OC COO, a Takxke o0mmx

komriereHmi (OK) u npodeccnonansubix komnerenuii (I1K) B coorBeTcTBUM ¢ TpeOOBaHUAMU
@I'0C CIIO:

OK 01. Beibupats crioco0s! penieHus 3aaad npopecCuoOHaIbHON AeATEIbHOCTH TPUMEHHUTEIHHO
K Pa3IMYHBIM KOHTEKCTaM;

OK 02. Mcnonbp30BaTh COBPEMEHHBIE CPECTBA MMOMCKA, aHATTN3a U MHTEPIIPETAlii HH()OpMaIH
¥ MH(POPMAIOHHBIE TEXHOJIOTUH IS BHITTOJIHEHHUS 32,124 TPO(eCCHOHANBHON IS TEIbHOCTH;

OK 03. IInanupoBaThb U pealM30BBIBaTH COOCTBEHHOE MpodeccHoHabHOE U JUYHOCTHOE
pa3BUTHE, TMPEINPUHUMATEIBCKYIO JEATEIbHOCTh B MpodeccuoHaNIbHON cdepe, UCIOIb30BaTh
3HaHMS 110 PUHAHCOBOUN IrPAMOTHOCTH B PA3IMYHBIX )KHU3HECHHBIX CUTYAIIHSIX

OK 04. D¢ dexTuBHO B3aUMOICHCTBOBATh U PabOTaTh B KOJUIEKTHBE U KOMaH/IE;

OK 05. OcyiiecTBiATh YCTHYIO U IMCbMEHHYIO KOMMYHHUKALIMIO HA TOCYIapCTBEHHOM S3bIKE
Poccuiickoit deneparuu ¢ yueToMm 0COOEHHOCTEHW COMATIBHOTO U KYJIbTYPHOT'O KOHTEKCTA;

OK 06. IlposiBnsiTE TpakIaHCKO-TIATPUOTHYECKYIO TMO3UIINIO, JEMOHCTPUPOBATH OCO3HAHHOE
MMOBCACHHUEC Ha OCHOBC TpaJWIIHMOHHBIX O6HIC‘~ICJIOBC‘-ICCKI/IX HGHHOCTefI, B TOM 4YHCJIC C YYCTOM
rapMoOHHU3alM MCKHAIMUMOHAJIBHBIX WM MCKPCIUTHUO3HBIX OTHOHIGHI/II>'I, IIPUMCHATL CTaHAAPTHI
AHTUKOPPYIMLHUOHHOTO MTOBEAEHUS

IIK 1.1. OHpeI[eJ'I}ITB TEXHUYICCKOC COCTOSAHUC CUCTEM U MEXAHU3MOB TIOABEMHO-TPAHCIIOPTHBIX,
JOPOKHBIX, CTPOUTCIIbHBIX MAIINH C UCITIOJIb30BAHUEM CPCACTB JUArHOCTUKH.

[1K 1.2. BBIMONHATH periaMeHTHbIE pa0OThI 10 TEXHUYECKOMY OOCITYKUBAHUIO U PEMOHTY
HOIbEMHO-TPAHCIOPTHBIX, CTPOUTENBHBIX, JOPOXKHBIX MAIlIUH U 000PYJOBAHUS.

1K 1.3. BecTn yueTHO-OTUYETHYIO JOKYMEHTAIMIO 10 TEXHUYECKOMY OOCTYKHBAHUIO U PEMOHTY
MOIbEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, IOPOKHBIX MALIMH U 000PY/10BaHUS.



O01mme KOMIETEeHIINHU

Ilanupyemblie pe3yabTaTbl 00y4eHUs

O61mme (IMYHOCTHBIE U

MeTanpeaMeTHbie pe3yabTarbl 3 PI'OC
CO0O)

JAucuuninHapHblie (MpeaMeTHbIe) Pe3yJbTaThl YKa3bIBAKTCHA B
COOTBETCTBUM € NOJHbIM nepeydeM ®I'OC COO

OK 01. Beibupats
CIIOCOOBI PEIICHUs
3amad
npodeccnoHaTBEHOMI
JESTEITbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yactu Tpy0BOro BOCIuTaHUS:

- TOTOBHOCTb K TpYyIly, OCO3HaHHE
LIEHHOCTH MacTepCTBa, TPY10JI00ue;

- TOTOBHOCTh K aKTHUBHOH JESTEIbHOCTH

TEXHOJIOTHYECKOM u COLIMAIbHOM
HaIpaBJICHHOCTH, CIOCOOHOCTh
MHUIMHAPOBATh, IUIAHUPOBATh U
CaMOCTOSITEIILHO BBITIOJIHATh TaKyko
NesITeIbHOCTb;

- MHTEpeC K pa3IMuHbIM  cdepam

npoheCCUOHATILHOM JIEATEIILHOCTH,

OBiaseHne yHUBEPCATBHBIMU y4eOHBIMU
M03HABATEIbHBIMU JICHCTBUSIMH:

a) 6a30BBIC JTOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENbHO (opMynupoBaTh |
aKTyaJu3UpOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIH MPHU3HAK
W OCHOBaHUs TUTST CpaBHEHHSI,
KJIaccupuKanuu u 0000IICHUS;

- OmpenenaTb Iend  JACSTeNbHOCTH,
3a/laBaTh IapaMeTpbl W KPHUTEPUH UX
JOCTUKECHHUS;

- BBIABIATH
MIPOTUBOPEUHS B
SIBJICHUSX

- BHOCHTHh KOPPEKTHUBHI B JEATEIHHOCTb,
OIICHWBATh  COOTBETCTBHUE  PE3yJIbTaTOB
[[eIsIM, OIICHUBATh PHUCKH TOCIEACTBHMA
NeSATEIILHOCTH,

- pa3BUBaTh KPEATHMBHOE MBIIUICHUE TPU
PEIICHNH KU3HEHHBIX MPOOJIeM

3aKOHOMEPHOCTH "
paccMaTpUBaEMbIX

- BJIQJIETh METOJAMU [O0Ka3aTelIbCTB, AIrOPUTMAaMHU DELICHUs 3ajad; yMEHUE
(dbopMyIHpOBaTH OMpEAETICHNs, AKCUOMBI U TEOPEMBbI, IPUMEHSTh UX, IPOBOJAUTH
JI0Ka3aTesIbHbIC PACCYKICHUS B XOZI€ PELICHUS 3ajiay;

- YMETb ONEPHPOBATH MOHATUSAMH: CTEHECHb YHCIA, JOTapu(M Yucla; YMEHHE
BBINOJIHATH BBIYMCIIEHUE 3HAYCHUH 1 TPeoOpa30BaHusl BBIPAXKEHUN CO CTENEHAMU
u siorapupmMamu, mpeodpa3zoBaHus IPOOHO-PAITIOHATHHBIX BRIPAKECHUN;

- yMeThb OHNEepUpOBaTb MOHATUSAMH: palMOHAJIbHBIE, HpPPALMOHAJIBHBIE,
NOKa3aTeJbHbIC,  CTCNEHHBbIE,  JIOTApU(PMHUECKUE,  TPUTOHOMETPUYECKHE
YPaBHEHMsI U HEPABEHCTBA, UX CUCTEMBI;

- yYMEThb ONEpHpPOBATh TOHATHAMHU: (QYHKIUS, HENpepbBHAS (QYHKINS,
IPOM3BOJIHAs, IEpBOOOpa3Has, ONpPENENeHHbI MHTerpajg; yMeTb HaxOJHUTh
MPOU3BOJIHBIC JIEMEHTAPHBIX (YHKLWH, HMCIIONB3Ysl CIPABOYHBIE MaTEepPHAIIBI;
UCCIIeIoBaTh B NPOCTEHIIMX cCiaydasx (yHKIUMM HA MOHOTOHHOCTb, HAaXOJHUThb
HanOOJIbIIINE U HAUMEHBIINE 3HAUCHHSI QYHKIUI; CTPOUTH Ipa)MKi MHOTOWICHOB
C HCHOJb30BAaHMEM ammnapara MaTeMaTHYeCKOTO aHaJlu3a; IMPUMEHSTh
MIPOM3BOTHYIO Opu  pemieHWd  3ajad Ha  JIBUXKCHUE; pemaThb
NPaKTUKOOPHUEHTUPOBAHHbIE 33/1a4M HAa HAUOOJbIIME U HAaUMEHbIINE 3HAYCHMS,
Ha HaXxO0XJIEHHUE MTyTH, CKOPOCTH U YCKOPEHHS,

- yMeTb ONEpUpPOBaTh MOHATUSAMHU: palMOHANbHAs (YHKLHMSA, IOKa3aTelbHas
byHKIMS, CTEIEHHAas byHKIMS, aorapudmuueckast byHKIMS,
TPUTOHOMETpHUUYECKHE OOpaTHbIE (PYHKIIMU; YMEHHE CTPOUTH I'papMKU N3yUEHHBIX
GyHKIMHI, UCIONIb30BaTh TpadUKU MPHU HW3YYEHUH IPOLIECCOB U 3aBHCHUMOCTEM,
IPY peIIeHUH 3a1a4 U3 JPYTruX y4eOHBIX IPEIMETOB U 33124 U3 PeanbHOM )KU3HH;
BBIpXaTh (QOpPMYJIaMU 3aBUCHMOCTH MEXIy BEIMYMHAMHU; - YMETh peIlarhb
TEKCTOBbIE 337aYl PAa3HBIX TUIIOB (B TOM YHCIIE€ HA MPOLEHTHI, JOJIU U YacTH, Ha
JBUXKEHHE, paboTy, CTOMMOCTh TOBApOB M YCJIYT, HAJIOTH, 3aJa4yd U3 00JacTu
yIpaBJeHUs] JUYHBIMU M CEMEHHBIMU (PUHAHCAMM); COCTABJIATH BBIPAKEHUS,
yYpaBHEHHsI, HEPAaBEHCTBA M WX CHCTEMBI IO YCJIOBHIO 3aJayH, HCCIEIOBATh
MOJIy4eHHOE PelIeHHEe U OLEHUBATh MPABION0I00HOCTh Pe3yIbTaTOB;

- yMETh OIEPHPOBATH TIOHATHSIMH: CpeIHee apu(MeTHUecKoe, MeIuaHa,
HauOoJpIllee M HaMMEHbIIEe 3HAueHHs, pa3Max, JAUCHEPCHUs, CTaHIApTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; yMeTh W3BJIEKAaTh, WHTEPIPETHPOBATH




0) 6azoBbIe HCCIIENOBATEIILCKUE
JICUCTBUS:

- BIIAJICTh HaBBIKAMH y4eOHO-
HCCIIEN0BATEIBbCKOU u IIPOEKTHOMN
NESATEIbHOCTH, HAaBBIKAMH  pa3pelICHUs
pooem;

- BBIBIATH INPUYHHHO-CJICJICTBCHHBIC
CBA3M M aKTyaJu3WpoBaTh  3ajadvy,

BBIJIBUTaTh TUIIOTE3Y €€ PELICHUs, HAXOAUTh
apryMeHTbl JUI1 J10Ka3aTelIbCTBA CBOMX
YIBEpXKACHUM, 3alaBaTb IapamMeTpel H
KPUTEpUU PELICHHUS;

- QHAJIM3UPOBATH IIOIYYCHHBIE B XOHE
peuieHus 3a4a4u pe3yJbTaTbl, KPUTUYECKH

OLIEHUBATh ux JIOCTOBEPHOCTb,
[IPOrHO3UPOBaTh ~M3MEHEHHWE B  HOBBIX
YCIIOBHUSX;

--  yMeTb [EPEHOCUTh 3HaHUA B

[I03HABATENIbHYIO U NMPAKTUUECKYIO 00J1acTH
KHU3HEICATEIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPeAMETHBIX 00JIacTeH;

- BBIIBUTaTb HOBBIE HJEHW, IpeaIararb
OpPUTMHAJIbHBIE MTOJIXO/IbI U PELICHMUS;
U CIIOCOOHOCTb UX UCHOJIb30BAHUS B
ITO3HABATEJIBHON U COLIMAIIBHOW NPAKTHKE

nH(popMaInoo, TMpEACTaBICHHYI0 B Ta0nWIlax, Ha JguarpaMmax, rpadukax,
OTpaXKaloOIyl0 CBOMCTBA pEAJIbHBIX IIPOLECCOB M SIBICHUN; IPEACTABIAThH
MH(OpPMALIMIO C MOMOIIBIO TAOJUIl U UarpaMM; HCCIeA0BaTh CTATUCTUYECKUE
JAaHHbIE, B TOM YHCJIE C MPUMEHEHHEM IpapuyecKux METOJIOB M 3JIEKTPOHHBIX
CPEICTB;

- YMETh ONEPUPOBATh MOHATUAMHU: CIyYalHBIM OMBIT U ClydailHOE cOOBITHE,
BEPOATHOCTb CIYYalHOrO COOBITHS; YMEHHE BBIYUCIATH BEPOSATHOCTH C
UCTIOJIb30BAHUEM TpaQUUECKUX METOJOB; MPHUMEHSATh (OPMYIBI CIOXKCHHUS H
YMHOXEHUSI BEPOSITHOCTEH, KOMOUHATOpHBIE (aKThl U (POPMYIBI MPU PELICHUU
3a]1a4; OLIEHUBATh BEPOATHOCTH PEaIbHBIX COOBITHIA; 3HAKOMCTBO CO CIIy4alHBIMU
BEJIMYMHAMU; YMEHHE PUBOJUTH IPUMEPHI MPOSIBICHUS 3aKOHA OOJBIINUX YHCET
B IIPUPOIHBIX M OOLIECTBEHHBIX SIBIICHUSIX;

- YMeTh ONEpUPOBATh MOHATHUSAMU: TOYKA, MpsSMas, MIOCKOCTh, MPOCTPAHCTBO,
JIBYTpaHHBIA  yroyl, CKpelMBaloIIMecs  MpsAMble, MapalIeIbHOCTh U
NEPIEeHIUKYIAPHOCTh MPSIMBIX M IUIOCKOCTEH, Yrol MEXIy MpsIMbIMU, YIOJ
MEXy IPSIMOM U IUNIOCKOCTBIO, YIOJl MEX]Y MJIOCKOCTSIMH, PACCTOSIHUE OT TOUYKU
JI0 TUIOCKOCTH, PACCTOSIHUE MEXY MPSIMBIMHU, PACCTOSHUE MEXKAY MIOCKOCTSAMU;
YMEHHE HCIIONB30BaTh IPH PEIICHWH 3a7ad HM3y4YeHHbIE (AKThl U TEOPEMBI
IUTAHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mephbl 00bEKTOB OKPYKAIOIIETO MUPA;

- YMETh ONEPUPOBATH MOHATUSMHU: MHOTOTPAHHUK, CEY€HNE MHOTOTPAaHHUKA, KYO,
napajjieNnenunes, Npu3Ma, NupaMuia, ¢GuUrypa M IOBEPXHOCTh BpalleHMS,
HWIMHIpP, KOHYC, ImIap, c¢epa, ceueHuss QUrypbl BpallleHus, IJIOCKOCTb,
Kacatomasicss cepbl, IUINHAPA, KOHYyca, IUIOIIA[b MOBEPXHOCTH HMUPAMUJIBI,
MPU3MBI, KOHYCA, IWIWHJpA, TUIomaas cepsl, 00beM Kyba, MpsMOYroIbHOTO
napajuleJienunena, NUpaMuAbl, NPU3MBl, LWIMHApPA, KOHYycCa, IIapa; YMEHHUE
n300pakaTh MHOTOT'PAaHHUKHU M MTOBEPXHOCTU BPAILLEHUS, UX CEYEHUS OT PYKH, C
MIOMOIIbI0 YEPTEKHBIX HHCTPYMEHTOB U DJEKTPOHHBIX CpPEICTB; YMEHHE
pacrno3HaBaTb CHMMETPHIO B IIPOCTPAHCTBE; YMEHUE PACIIO3HABATh IPABUJIbHBIC
MHOTOTPaHHUKU;

- yMeTh OINEpPHpOBATH MOHATUAMHU: JBHKEHHE B IPOCTPAHCTBE, IMOJO0OHBIE
¢burypsl B IpOCTPAaHCTBE; UCIOIb30BaTh OTHOIIEHUE IJIOMIAIeH TTOBEPXHOCTEN U
00BbeMOB MOAOOHBIX (PUTYp TPHU PEIICHUH 33/1a4;

- YMETh BBIYUCISATH T€OMETPUUYECKUE BETMYHUHBI (IJIMHA, YTOJI, IIOMAab, 00BEM,
IUIOIAb TOBEPXHOCTH ), UCHIOJIBb3Ys U3yUYEHHBbIE (OPMYIIBI U METOMBI;

- yMeThb ONEpUpOBaTh TMOHATUSAMHU: TMPSAMOYIrOJbHAs CHUCTEMa KOOpAMHAT,
KOOpJMHATBl TOYKH, BEKTOp, KOOPAMHATHI BEKTOPA, CKAJISIPHOE MPOU3BEACHHUE,




yroJI MEXKIy BEKTOpPaMH, CyMMa BEKTOPOB, IPOM3BEICHHE BEKTOPa HA YHUCIO;
HaXOJUTh C TMOMOINBIO H3YYEHHBIX (HOPMYJ KOOPAMHATHI CEPEIHHBI OTpe3Ka,
paccTosiHUEe MEXAY IBYyMsl TOUKAMU; - YMETh BBIOMPATh MOAXOMAIMNA U3yUCHHBIH
METOA [UIi pELIeHHWs 3aJadd, paclo3HaBaTh MareMaThuyeckue (akTel u
MaTeMaTHYeCKUE MOJIEINIU B IPUPOIHBIX U OOIIECTBEHHbIX SIBJICHUSX, B UCKYCCTBE;
YMEHUE IPUBOJIUTH IPUMEpPbl MaTEMaTUYECKUX OTKPBITUM POCCHMCKOM U
MHPOBOM MaTEMaTUYECKON HAYKH.

- YMETbH ONEpUPOBATh MOHATUSMU: OINIPEAEICHUE, aKCUOMa, TEOPEMA, CIIEJCTBUE,
CBOWCTBO, IPU3HAK, J0KA3aTEJIbCTBO, PAaBHOCWIbHbIE (DOPMYIMPOBKHU; YMEHHE
dopmynupoBaTe 00paTHOE W MHPOTHBOIOJIOXKHOE YTBEP)KICHHE, IMPHBOIUTH
IIPUMEPBl U KOHTPIIPUMEPBI, MCIOIb30BaTh METOJ MaTEMaTHYECKON MHIYKIIWH;
IIPOBOAMTH JIOKA3aTElbHBIE DPACCY)KIEHUS IPU pEIIeHUH 3a/ad, OLEHUBATh
JIOTUYECKYIO ITPaBUIIBHOCTB PACCyKICHUM;

- YMETb ONEpPUPOBATH MOHATUSMU: MHOXKECTBO, IOJMHOKECTBO, ONEpAIMN Hal
MHO’KECTBAMH; YMEHHUE HCIIOJIb30BATh TEOPETUKOMHOKECTBEHHBIN amnmapar s
ONMCAHUS peaIbHbIX MPOLIECCOB U SBJICHUN IIPU PEIICHUHU 3a/1a4, B TOM YUCIIE U3
JpYyruX y4yeOHBIX IPEAMETOB;

- YMETb ONEPUPOBATh MOHATUAMU: Ipad, CBA3HBIN rpad, nepeBo, UMK, rpad Ha
IUIOCKOCTH; YMEHME 33JaBaTh M OMNMCHIBATh Ipadbl pazIMYHBIMU CIIOCOOAMU;
MCII0JIb30BaTh Ipadbl IPU PELICHUH 3a]1a4;

- YMeTh CBOOOJHO ONEPHUPOBATh MOHATUSMH: COUYETAHUE, MIEPECTaHOBKA, YHCIIO
COUETaHWM, 4YMCIO TNepecTaHOBOK; OWHOM HpIOTOHA; yMeHue MNpPUMEHSTh
KOMOMHATOpHBIE (DAaKThI U PACCYXKIAECHUS JUISl pellieHHs 3a/1a4;

-YMETh ONEpUPOBAThH MOHATUSAMU: HATypaJIbHOE YHCIIO, 1I€JI0€ YUCIIO, OCTATOK 10
MOJYJIIO, pPalMOHAIBHOE YHCIO, HMPPALUOHAIBHOE YHUCIO, MHOXKECTBA
HaTypaJIbHbIX, LEJIbIX, PpAlUOHAIBHBIX, JCUCTBUTENbHBIX YHCEN, YMEHUE
UCIOJIb30BaTh MPU3HAKK JEIMMOCTH, HAUMEHBIIUKA OOMMHA JAETUTeNb U
HalMEHbllee oOllee KpaTHOoe, anroputM EBkiaMIa npu pelmieHud 3ajad;
3HAKOMCTBO C Pa3IMYHbIMH IMO3ULIUOHHBIMU CHCTEMaMU CUHUCIICHMUS;

- YMeTb CBOOOJHO ONEpPHUPOBATH MOHATHSAMM: CTENEHb C ILIEJBbIM IOKa3aTeleM,
KOpEeHb HaTypaJbHOM CTENEHH, CTENEHb C PAllMOHAIbHBIM MTOKa3aTelIeM, CTeNEHb
C JIEHCTBHUTEIBbHBIM (BELIECTBEHHBIM) IOKa3aTeleM, Jorapupm uucia, CHHYC,
KOCHUHYC U TaHT€HC MPOM3BOJIBHOTO YMCJA; - YMETh ONEPUPOBATh MOHATUSMHU:
TOKECTBO, TOXKIECTBEHHOE MTPpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMA
YpaBHEHUN M HEPABEHCTB, PaBHOCWJIBHOCTh YPaBHEHMI, HEPABEHCTB U CHCTEM,
paloHaJIbHbIE, UppalMOHAIILHBIE, II0KAa3aTeNbHbIE, CTETICHHBIE,




jgorapumuyueckre, TPUrOHOMETPUUYECKHUE YPaBHEHMsI, HEPABEHCTBA U CUCTEMBIL;
YMEHHUE pellaTh YPaBHEHUS, HEPABEHCTBA U CHCTEMBI C MOMOIIBIO Pa3IMYHBIX
IIPUEMOB; peIlIaTh YpaBHEHHUsI, HEPABEHCTBA M CUCTEMBI C TapaMeTPOM; IPUMEHSTh
yYpaBHEHHsI, HEPABEHCTBA, X CHUCTEMBI /ISl PELICHUS MAaTeMaTUYEeCKHX 3a1ad U
3a]1a4 U3 pa3IUYHbIX 00J1acTell HayKu U peanbHON )KU3HU;

-yMeTb CBOOOJHO ONEpUPOBaTh MOHATUAMHU: Tpaduk QyHKIUH, oOpaTHas
GyHKIMSI, KOMIO3UIUs QYHKIHMHA, TUHEHHAs QYyHKIUsS, KBaapaTudHas QyHKIINS,
CTereHHass (PYHKIUS C LENbIM IOKa3aTesieM, TPUTOHOMETPHUYECKUE (DYHKIUH,
oOpaTHble TpUroHoMeTpuyeckue (yHKIUH, MMOKa3aTeabHas U JiorapupmMudeckas
byHKUIMU; yMEeHUE CTpOWUTH rpaduku (DYHKIHMHA, BBIIOIHATH MPeoOpa3zoBaHuUs
rpaduKoB (YHKIMI, YMEHUE HCIOJIb30BaTh rpaduku GYHKIUN i1 U3ydSHHS
MPOIIECCOB M 3aBUCUMOCTEH MPH PEIICHUH 33/1a4 U3 IPYTUX YIEOHBIX MPEIMETOB
U U3 peanbHOM XU3HU; BbIpaxaTh (pOpMyIaMH 3aBUCMOCTH MEXKIY BEIIMUYNHAMU;
yMeHue cBOOOIHO OIIEPUPOBATH MOHATUSMU: YETHOCTD (DYHKIHH, TIEPHOAUIHOCTD
GyHKIINM, OTpaHUYEHHOCTh (YHKIUU, MOHOTOHHOCTh (YHKIIHH, 3KCTPEMYM
byHKIMKM, HanOOJbIIEE M HAaWMEHbIIEe 3HAYCHHUS (DYHKIIMH Ha MPOMEXKYTKE;
YMEHHE MPOBOAUTH HCCIeI0BaHUE (DYHKIIMU; YMEHHE UCIOJIB30BaTh CBOMCTBA U
rpaduku QYHKINHN I peIICHUs YpaBHEHH, HEPABEHCTB M 33/1a4 C ITapaMeTPaMu;
n300paxaTh Ha KOOPAMHATHON IUIOCKOCTH MHOYKECTBA DPELICHUN YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM;

- yMeTb CBOOOJHO  ONEpPUPOBATh  MOHATUAMHU:  IOCIEI0BATEIbHOCTD,
apudMeTHUecKasi TPOTrpecchsi, TeOMETpUYecKas Tporpeccusi, OeCKOHEYHO

yObIBaro1as reoMeTpHuYecKas IIPOrpeccus; YMEHHE 3a/1aBaTh
MOCJIEI0BATENBHOCTH, B TOM YHCJIE C TOMOIIbIO PEKYPPEHTHBIX
bopmyu;

- yMEThb ONEpUPOBATh TMOHATUSMU: HENPEPBIBHOCTh (DPYHKLIHH, ACHMIITOTHI
rpaduka ¢pyHKIUY, IepBas U BTOpasi IpOU3BOHAs QYHKIIUH, TEOMETPUUECKUI U
¢u3nyeckuil cMbICT MPOU3BOAHOM, MepBOOOpa3Hasi, ONpe/eNeHHbIH HHTErpal;
YMEHHME HaXOJWTh ACHMIITOTHl rpaduka (QYHKIUH; YMEHHE BBIYUCIATH
NPOU3BOJIHBIE CYMMBI, IPOU3BEACHHS, YaCTHOIO W KOMIIO3UIUHM (PYHKLUH,
HaXOJHUTh YpaBHEHUE KacaTelbHON K rpaduky QyHKIUU; YMEHUE HCHOIb30BaTh
NPOM3BOJIHYIO JUISl HMCCIEeNOBaHUA (QYHKIUH, JUISI HaXOXKIACHUS HAWIYYIIero
pelIeHus B MPUKIIAJAHbBIX, B TOM YHCIIE COLIMATbHO-9KOHOMUYECKUX U (PUZNYECKUX
3ajjauax, /Ui ONpeAeseHUs CKOPOCTH M YCKOPEHUs; HaXOAUTh IUIOIAAN U 00 beMbI
buryp C MOMOIIBIO MHTErpajga; MPUBOJUTH MPHUMEPHl MaTeMaTUYECKOTro
MOJICIIMPOBAHMSI ¢ TOMOIIBIO M depeHIInanbHbIX YpaBHEHUH;




- yMETb ONEPUPOBATH MOHATHAMM: KOMIUIEKCHOE YHCIIO, COIPSDIKCHHBIE
KOMILJIEKCHBIE YHMCIIa, MOYJb M apTIyMEHT KOMIUIEKCHOTO Yucia, popMa 3amucu
KOMIUIEKCHBIX 4yucell (reomeTpuyeckas, TPUTOHOMETPHYECKAs U
anreOpandeckas); yMeThb TNPOU3BOAWTH  apu(METUYCCKUE  JCUCTBHUS  C
KOMIUIEKCHBIMU YMCJIaMH; IPUBOAMTH IPUMEPHI UCIOJIB30BAHUSA KOMILIEKCHBIX
quCcel;

- YMETb CBOOOJIHO ONEPUPOBATH MOHATUAMU: CpeHEE ApUPMETHIECKOE, MEIUaHAa,
HauOoJbIlleE M HAaWMEHbLIEE 3HAUEHUs, pa3Max, IUCHEpPCUs, CTaHJApPTHOE
OTKJIOHEHHE I ONMCAHMA UHUCJIOBBIX [JIAHHBIX; YMEHHE HCCIEI0BaTh
CTaTUCTHYECKHUE JIaHHBIC, B TOM YHUCIIE C TPUMEHEHHEM I'pa)UueCcKUX METO/I0B U
3JIEKTPOHHBIX CPE/ACTB; IpauuyecKd MCCIEOBaTh COBMECTHbIE HAOIIOACHUS C
IIOMOIIBIO AMarpaMM PacCEUMBaHUs U IMHEHHON PErpecCcui;

- YMETh HaxoOJUTh BEPOATHOCTU COOBITHUH C HCHOJIb30BaHHEM TIpaduyecKux
METO/OB; MPUMEHSATH Ui PEIIeHHus 3a1a4 (HOPMYJIbl CIOKEHUS M YMHOXKCHHUS
BEPOSTHOCTEH, (GopMyily MOJNHOM BeposTHocTH, (opmyny bepnymwiu,
KoMOWHATOpHbIE (akThl M (OPMyIBI; OIICHWBATH BEPOSITHOCTH pPEaJbHBIX
COOBITHH; yMEHME  ONepupoBaTh MOHATHSAMM:  ClydailHas  BeJIMYUHA,
pacnpeziefieHue BEpOSITHOCTEH, MaTeMaTHYeCKOe OXHJaHue, JUCHepcus U
CTaHJAPTHOE OTKJIOHEHHE CIy4yailHOM BEIMYMHBI, (PYHKIUHU pacrpelesieHus U
IUIOTHOCTH PAaBHOMEPHOr0, IOKAa3aTEJIbHOIO U HOPMAJIbHOTO paclpeieieHui;
YMEHHE UCIOJIb30BaTh CBOMCTBA U3YUEHHBIX PACIPEACICHUN ISl PEILIEHUS 3a/1a4;
3HAKOMCTBO C MOHSTHSMHM: 3aKOH OOJIBIIUX YHCEN, METOAbl BBIOOPOUHBIX
UCCIICIOBAaHUM; yMEHHE TPHUBOJUTH HPUMEPHI MPOSBICHUS 3aKOHA OOJBLIMX
YHCeJl B IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATHSAMU: TOUYKA, MpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IJIOCKUN yroJ, JBYTPAHHBIA yroJ, TPEXTPaHHBIN
yroy, TepeceKalluecs, MNapauiebHble M  CKPEUIMBAIOUIUECS TpsMBIE,
[apaJUIEIbHOCTh U NMEPHEHIUKYISPHOCTD MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy
IOPSIMBIMHU, YTOJI MEXAY MNPSMOM M IUIOCKOCTBIO, YrOJ MEXIY IUIOCKOCTSIMHU;
yYMEHHUE HCIIONB30BaTh IpPH PELICHUM 3a7ad HM3y4eHHble (AaKThl U TEOPEMBI
IUTAaHUMETPUH; YMEHHUE OLIEHHWBATh pa3Mepbl OOBEKTOB B OKPY’KAIOLIEM MHPE;
YMEHHME ONEPUPOBATh IOHATUSAMU: MHOTOTPaHHMK, CEUEHHWE MHOIOIPAaHHUKA,
MPAaBWIbHBI MHOTOTpaHHUK, NpHU3Ma, NUpaMHla, (QUIrypa U TMOBEPXHOCTh
BpallleHHs, LWIMHAP, KOHYC, IIap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUCHHS
KOHyca M IWIMHJIpPA, MapajjielibHble OCH WM OCHOBAHMIO, CEUEHHUE IIapa,
IUIOCKOCTh, Kacaromasicsi cepsl, HWIMHAPA, KOHYCa; YMEHUE CTPOUTh CEYCHHE




MHOTIOIpaHHMKA, M300pakaTh MHOTOIPDAaHHHKH, (QUIypsl U IOBEPXHOCTU
BpallleHUs1, UX CEYEHUs], B TOM YHCJIE C [IOMOILBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE
IPUMEHATh CBOMCTBA T€OMETPUUYECKUX (PUTYpP, CaMOCTOSITENBHO (HOPMYIHUPOBATH
OTIpeieNIeHus] H3y4aeMbIX (HUTyp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX
reoMeTpuuecKux GUryp, 000CHOBBIBAaTh WM ONIPOBEPraTh UX; yMEHHE IPOBOAUTH
KJIaccu(uKanuio GUryp mo pa3jiMyHbIM MPHU3HAKAM, BBITOJHATH HEOOXOAUMBIE
JIOTIOJIHUTEIIbHbBIE TIOCTPOCHUS;

- YMETh CBOOOJHO ONEpUPOBATh MOHATHIMMU: IUIOIab (GUrypsl, 00beM GUTrypHI,
BEIMYMHA YIJIa, PACCTOSHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE MEXIY
OPSAMBIMH, DPACCTOSHUE MEXAY IUIOCKOCTSIMH, IUIOmanb chepsl, miomanb
HNOBEPXHOCTU MHPaMUIbl, MPHU3MBI, KOHyca, LWIMHIpA, o00BeM Kyoa,
IPSIMOYTOJIBHOTO NapajuleNenunesnia, TUpaMuIbl, IPU3MBL, IMIMHIpPA, KOHYCA,
11apa; yMEHHE HaXOUTh OTHOILIEHHE 00BEeMOB OAOOHBIX (QUTyp;

- YMETb CBOOOHO ONEPUPOBATH MOHATUSAMU: IBUKEHUE, [TapaJUIeIbHbIN IEpEeHOC,
CUMMETpPHUS Ha IIJIOCKOCTHU U B IPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHue nogoous,
o100HBIe (PUTYpHI; YMEHUE PacTiO3HABATh PaBHBIC M MOAO0HBIC (UTYPHI, B TOM
yuciae B INPUPOJE, HCKYCCTBE, AapXHUTEKType; YMEHHE HCIOJb30BaTh
reOMETPUYECKUE OTHOILEHHUS, HaXOAUTb TI'€OMETPUUYECKHE BEIMYMHBI (IJIMHA,
yroJ1, MJI0IIa b, 00bEM) P PEIICHUH 3a]Ja4 U3 IPYTUX y4eOHbIX IPEAMETOB U U3
peasbHOM JKU3HM; - YMETh CBOOOJHO ONEPUPOBATh MOHATHUSAMH: HPSIMOYroJbHAs
CUCTEMA KOOPJIMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPIANHATHEl BEKTOpa, CymMMa
BEKTOPOB, IIPOM3BE/IEHNE BEKTOpa Ha YMCIIO, PAa3JIOKEHHE BEKTOpa o 0Oasucy,
CKaJIIPHOE NMPOMU3BEJIEHUE, BEKTOPHOE NMPOU3BEIEHHUE, YTOJI MEXIY BEKTOpaMHU;
YMEHHME HCIIONb30BaTh BEKTOPHBIM M KOOPJIMHATHBIM METOJ Ui pelleHus
reOMETPUUECKUX 337ad W 3a/Jad JAPYruxX Y4eOHBIX HPEIMETOB; ONEPHUPOBATH
HNOHATUSIMM: MaTpuia 2x2 u 3x3, ompeneiauTenb MaTpHIbl, T€OMETPUUYECKUI
CMBICTI OIIPEIETUTENS;

- YMETh MOJEINPOBATH PEAIbHBIE CUTYAllUH HA SA3bIKE MAaTEMAaTHKHU; COCTABIATh
BBIPQXECHUS, YPAaBHEHMs, HEPABEHCTBA M WX CHUCTEMBbI 110 YCJIOBMIO 33JayH,
UCCIIeIOBaTh IOCTPOCHHBIE MOJETM C HCIOJb30BAHUEM amrmapara aiareopsl,
MHTEPIPETUPOBATH MOTYyYEHHBIH PE3YNIbTaT; CTPOUTH MaTEMaTHUECKUE MOJIEIHU C
IIOMOUIbI0 F€OMETPUYECKHUX IMOHATHM M BEIUYMH, PEIIATh CBS3aHHBIE C HUMHU
MIPAKTUYECKHE 33]Ia4H; COCTABIIATH BEPOITHOCTHYIO MOJIETb M UHTEPIPETUPOBATH
IIOJIyYEHHBIM  pe3ysbTaT;  pellaTh  NPUKIAJHBIE  3aJadyd  CpPEACTBAMH
MaTeMaTUYeCKOro aHajiu3a, B TOM YHUCIE COLUAIbHOPKOHOMUYECKOTO U
(U3NUECKOro Xapakrepa;




- YMEHME BbIOMpATh MOAXOJAIIMN METOA JUIsl peIleHUs 3aJaud; HNOHUMaHHE
3HAYMMOCTH MAaTEMAaTUKH B M3yYCHUU MPHUPOTHBIX U OOIIECTBEHHBIX MTPOIECCOB U
ABJICHUI; YMEHHUE PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB MaTEMAaTUKHU B MCKYCCTBE,
YMEHUE IPUBOJIUTH IPUMEpPbl MaTEMaTUYECKUX OTKPBITUM POCCHMCKOM U
MHUPOBOM MaTEMAaTHYECKON HAYKH

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MOUCKA, aHAJIHM3a U
HUHTEPIpETAINN
uHpOpMaLUU 1
WH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBINOJIHEHUS 3a/1a4
npodeccHnoHATEHOM
JeSTEITbHOCTH

B 005acTi IEHHOCTH Hay4YHOT'O MIO3HAHUS:
-c(hopMUPOBAHHOCTD MHUPOBO33pEHUS,
COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO

pa3BUTHA  HAyKH U OOIIECTBEHHOM
MPaKTUKH, OCHOBAaHHOTO Ha  JHUAJIOTe
KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO

CBOEr0 MECTAa B MOJIUKYJIBTYPHOM MUDE;

- COBEpIICHCTBOBaHUE  SI3BIKOBOM U
YUTATEIILCKON KYJIBTYpbl KakK CpeJCTBa
B3aUMOJCHCTBUSA  MEXAY JIIOABMH U
MTO3HAHMS MUDA;

- OCO3HaHHE IIEHHOCTH Hay4YHOH
NEeSTeIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MIPOEKTHYIO u HCCJIE10BATENIbCKYIO

NEeSTeNIbHOCTh MHMBUYaIbHO U B TPYIIIIE.
OBnazieHne YyHHBEpPCAJbHBIMU Y4E€OHBIMU
MI03HABATEJIbHBIMU JIEHCTBUSMU:

B) paboTa ¢ uHpopmarueil:

- BJIA/IETh HaBbIKaMU MOJIyYEHUs
MH(pOpMAaIIUY U3 HICTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITEJIbHO ~ OCYILECTBIISITh  TOUCK,
aHaJIN3, CHCTEMAaTU3ALINI0 U UHTEPIIPETALINIO
nH(pOpPMallUK Pa3INYHbIX BHJIOB U (QOpM
IIPE/ICTaBIICHMS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (hopMaTax
C YYeToM Ha3HadeHus HUHPoOpMalLUU U
LETEBOMN ayJInTOPUH, BbIOMpast
ONTUMANIbHYI0 (opMy TpeAcTaBiIeHUs U
BHU3YyaJIH3alluy;

- YMEThb ONEpUPOBATh MOHATUSAMHU: palMOHANbHAS (YHKIHMS, IOKa3aTelbHas
byHKIHS, CTEeTNeHHas byHKIHS, norapupmMuIecKas b yHKIHS,
TPUTOHOMETpHUYECKHE (PYHKINHU, OOpaTHbIC (PYHKIIUN; YMEHUE CTPOUTH Irpaduku
U3y4eHHbIX (DYHKIMH, MCHONb30BaTh Tpa@UKU NPU HM3YYEHUU IPOLIECCOB U
3aBUCUMOCTEH, TPU pEIIeHUH 3a7a4 U3 IPYTUX y4eOHBIX MPEAMETOB U 3a/1a4 U3
peanbHOM JKU3HHU; BhIpaKaTh (pOpMysiaMH 3aBUCHMOCTH MEX/y BEIMYMHAMU;

- YMETh OIIEPUPOBATH MOHATUSMU: TOKAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHue,
ypaBHEHHE, HEPABEHCTBO, CUCTEMa ypaBHEHUH M HEPaBEHCTB, PaBHOCUJIBHOCTb
yYpaBHEHHI, HEPAaBEHCTB MW CHCTEM, palUOHAJbHBIE, HWpPpAIMOHAILHBIE,
[OKa3aTebHbIC,  CTENEHHbIE,  JorapupMUUEcKue,  TPUTOHOMETPUUYECKUE
ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI;

- YMeTh pelllaTh YpaBHEHHs, HEPABEHCTBA M CUCTEMBI C IOMOIIBIO PA3JIMYHBIX
NIPUEMOB; pellIaTh ypaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TAPAMETPOM; IPUMEHSATH
YpaBHEHMsI, HEPABEHCTBA, UX CUCTEMBbI JJISl PELICHUs MaTeMaTHMYeCKUX 3a/ad U
3a]1a4 U3 pa3IM4HbIX 00J1aCTel HayKU U peanbHOM KU3HH;

- yMeTh CBOOO/IHO ONEPUPOBATh MOHATHAMMU: ABWKEHHE, TapajuleIbHbII epeHoc,
CUMMETPHS Ha INIOCKOCTH U B TPOCTPAHCTBE, TIOBOPOT, MpeoOpazoBaHUE M0100H,
noo0HbIe (DUTYPBI; YMETh paclio3HaBaTh paBHbIE M MOJOOHbBIE (UTYpHIL, B TOM
YHCIIe B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE;

- YMETh UCHOJb30BATh FT€OMETPUUYECKHUE OTHOLICHHUS, HAXOAUTh TEOMETPUUECKUE
BEJIMYMHBI (JUIMHA, YroJl, IUIoUiaab, 00beM) MpU pEIIeHHWU 3alad U3 APYTUxX
y4eOHBIX IPEMETOB U U3 PEANBbHOM KU3HU




- OIICHHBATh JOCTOBEPHOCTb, JIETUTHMHOCTh
nH(pOpMaINH, €€ COOTBETCTBUE MTPABOBBIM U
MOPAJIbHO-ITHYECKHUM HOpMaM;

- KCTIOJIB30BaTh CpeCTBA MH()OPMALIMOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJOTHHA B
peicHUN KOTHUTHUBHBIX,
KOMMYHHKaTHBHBIX W OpraHH3al[HOHHBIX
3ajady ¢ coOmojgeHueM — TpeOoBaHUM
OPrOHOMHUKH,  TEXHHKH  OC30IIaCHOCTH,
THTHEHBI, pecypcocOepeXeHHs, IPaBOBBIX U
ITUYECKHX HOPM, HOPM HH(POPMALUOHHON
0e30IMacHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHUS U
3anuThl HH(pOpMaUK, HHYOPMAITHOHHON
0€3011aCHOCTH JINYHOCTH

OK 03. IlnanupoBars u
peaar30BhIBATH
COOCTBEHHOE
npoeCCUOHATILHOE U
JHUYHOCTHOE Pa3BHUTHE,
PEINPUHUMATETBCKYIO
JIeSITEIBHOCTD B
npodeccnoHanbHOM
cdepe, UCTIOTB30BaTh
3HaHUS 10 PUHAHCOBOM
IPaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYyaIHsIX

B obmactu JTyXOBHO-HPABCTBEHHOTO
BOCIIUTAHUS:

--  chOpPMHPOBAHHOCTh  HPABCTBEHHOT'O
CO3HaHMS, STUYECKOTO MTOBE/ICHUS;

- CHocoOHOCTh OIEHHWBATH CHTYalUI0 |
MIPUHUMATH OCO3HaHHBIE peuieHus,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U IEHHOCTH;

- OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOEHUE
YCTOMYMBOTO OYIyIEro;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM
ponuTensiM U (WIIK) IPYrUM 4YJIeHaM CEeMbH,
CO3JJaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
NPUHATUS LEHHOCTEW CEMEWHOM >»XU3HU B
COOTBETCTBHH C TPAAHUIHUSIMH HApOJIOB
Poccuu;

OBnanenue YHUBEPCAIbHBIMHU
PEryJasTUBHBIMU JE€HCTBUSIMU:

a) CaMOOpTaHU3AIHS:

- CaMOCTOSITEIIbHO OCYIIECTBISATh
MMO3HABATEHHYIO JESTEIbHOCTh, BBISBIATH

- yMeTh OIEpUpOBaTb MOHATUSMM: pPALMUOHAIBHBIE, HppalHOHAIbHbIE,
HOKa3aTeJbHbIC,  CTENEHHbIE,  JIOrapupMHUUECKHUe,  TPUTOHOMETPUUYECKHE
YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh OIEPUPOBATH MOHATUSAMHI: MHOTOTPAaHHUK, CEUEHNE MHOTOI'paHHHKa, KYO,
napajuleJienunes, Npu3Ma, OUpaMuaa, (urypa M MOBEPXHOCTb BpallleHus,
IWIMHAP, KOHYyC, wIap, cdepa, ceyeHHs QUrypsl BpalleHHs, IJIOCKOCTb,
Kacaromasicss ceppl, MWIMHApPA, KOHyca, IJIOIIAAb MOBEPXHOCTH MHHUPAMUJIBI,
NpU3MBbI, KOHYCa, LWIMHAPA, IUIOMEAaab cdepsl, o0beM Kyda, MpSMOYToJbHOTO
napajulefienunena, MUpaMuabl, MPU3MBbl, IWIMHApPA, KOHYyca, IIapa; yMEHHUE
n300pakaTh MHOTOI'PAaHHUKH U TOBEPXHOCTH BPALIECHUS, UX CEUYEHHUS OT PYKH, C
MOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;

- YMETb pacno3HaBaTh CHMMETPUIO B IIPOCTPAHCTBE; YMETh pacCIO3HaBaTh
IIPaBWJIbHbIE MHOTOI'PaHHUKH;

- yMETb ONEPUPOBATH MOHATHSAMM: IPSAMOYTOJbHAs CHCTEMA KOOPJIMHAT,
KOOpJMHATBl TOYKH, BEKTOp, KOOPAMHATHI BEKTOPA, CKAJSPHOE MPOU3BEACHUE,
yroJl MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEICHHE BEKTOpa Ha YHUCIIO;
HaXOJHUTh C IOMOIIBI0 M3YYEHHBIX (DOPMYN KOOPAMHATHI CEPEelrHBbI OTpe3Ka,
paccTosHUuE MEKIY JBYMs TOUKaMHU




npoOJieMbl, CTaBUTh U  (POPMYIHPOBATH
COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMN
NEeSITeIbHOCTH U KU3HEHHBIX CUTYAIHIX;

- CaMOCTOSITEJIBHO  COCTaBJISITh  ILJIaH
pelieHrs mpoOJieMbl ¢ Y4eTOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W
MPEOYTEHUI;

- IaBaTh OLICHKY HOBBIM CUTYaIUsIM;
CIOCOOCTBOBATH bopMHUPOBAHHIO u
MIPOSIBIICHUIO HUPOKON IPYIAUINH B Pa3HBIX
o0JacTaX 3HAHWUW, MOCTOSIHHO TOBBIIIATH
CBOWM 00pa3zoBaTeNbHBIH M  KYJIbTYPHBIH
YPOBEHB;

0) CaMOKOHTPOJTb:

UCIIONIb30BaTh TpPUEMBbl peQIEKCHH IS
OIICHKH  CHUTyallid, BBIOOpa  BEPHOIO
pelIeHus;

- YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATD PEIICHUS 10 UX CHUKCHHIO;

B) OMOIIMOHATBHBIHA WHTEJUICKT,
Mpeoararonmii copMUpPOBAHHOCTE:
BHYTPEHHEH MOTHBAUUHU, BKJIIOYAOUIEH
CTPEMIIEHHE K JOCTH>KEHUIO LIEJIU U YCIeXY,

OIITUMMU3M, HWHUIIMAaTUBHOCTD, YMCHHC
JIENICTBOBATH, HCXOMs u3 CBOHX
BO3MOKHOCTEI;

- DOMIIaTHUH, BKIIIOYAIONIEH CIIOCOOHOCTD
IMIOHUMAaTh  DMOIMOHAILHOE  COCTOSHHUE

IpYTUXx, YUYUTBIBATh ero npu
OCYIIECTBICHUN KOMMYHHKAIIUH,
CIIOCOOHOCTh K COUYYBCTBHIO u
COIEPEKUBAHUIO;

- COIIMAJIbHBIX HAaBBIKOB, BKJIFOUAOIIUX
CIOCOOHOCTH BBICTpAUBaTh OTHOILIEHHS C
JIPYTUMHU JTHOAbMH, 3a00TUTHCSI, IPOSIBIIATH
MHTEpEC U pa3pemaTh KOHQIUKTHI




OK 04. DddexTruBHO
B3aNMMOJICHCTBOBATh U
paboTaTh B KOJJIEKTHBE
Y KOMaHJIe

TOTOBHOCTB K CaMOpPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOIPEEIIEHHUIO;
-OBJIa/ICHHE HaBbIKaMU yueOHo-
HCCIIEA0BATENIbCKOM, IIPOEKTHOMN 51
COLIMAJIbHOM JESTEIbHOCTH;

OBnanenue YHHUBEpCAJIbHBIMU
KOMMYHHMKaTUBHBIMH JCHCTBUSIMMU:

0) COBMECTHasl IeITCIbHOCTD:

- IOHUMATh U UCIOJIB30BaTh IPEUMYILECTBA
KOMAaHIHOW ¥ UHIAMBHUyaTbHOIN paboThI;

- IIpUHHUMATb (5104 COBMECTHOM
JACATCIIBHOCTH, OpTraHnU30BLIBATH u
KOOPAUHHUPOBATH JIeHUCTBUS 110 €C

JOCTIDKCHHIO: COCTAaBJIATh IUIaH JCHCTBUM,
pacmpenenartb poiau ¢ y4eTOM MHEHH
YYaCTHUKOB o0cyxaaTh pe3ynbTaThl
COBMECTHOM pabOTHI;

- KOOPIAMHUPOBATh M BBIMOJHATH PaboOTy B
YCIOBUSIX PEAbHOTO, BUPTYAIbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYULIECTBIISTh MO3UTUBHOE
CTPAaTETUYECKOE TOBEJICHUE B Pa3IMYHBIX
CUTyallusiX, TMpPOSBIATH TBOPUYECTBO U
BOOOpaXkeHue, ObITh UHUITHATUBHBIM.
Osnanenue YHHUBEpCaIbHBIMU
PETYJISTUBHBIMU JICUCTBUSIMH:

T') IPUHSATHE ce0sl U IPYTHUX JIIOIEH:

- IPUHUMATh MOTHUBBI 1 aPTYMEHTHI JIPYTUX
oAk npu aHaJm3e pe3yIbTaToOB
NeATEeIIbHOCTH;

- MpU3HABaTh CBOE MPABO W TMPaABO JIPYTUX
JIIOZICH Ha OIINOKH;

- pa3BUBATH CIIOCOOHOCTH MIOHUMATh MHP C
MO3UIIMH JIPYroro YeloBeKa

- YMETh ONEPUPOBATH MOHATHAMU: CIy4YalHBIN OIBIT W CIIydailHOE COOBITHE,
BEPOSTHOCTh  CIIy4allHOTO COOBITHS; YMETh BBIUUCIATH BEPOATHOCTH C
UCIOJIb30BAaHUEM T'papUUECKUX METOJI0B; HNPUMEHATh (OPMYNbI CIOXKEHUS U
YMHOXXEHUSI BEPOSTHOCTEH, KOMOMHATOPHBIE (DAaKThl M (POPMYIBI IPU PEIICHUH
3ajjay; OLICHUBATh BEPOATHOCTH PEATbHBIX COOBITUI; 3HAKOMCTBO CO CIy4aiHbIMU
BEJIMYMHAMU; YMEHUE PUBOIUTH IPUMEPHI MPOSIBIICHHS 3aKOHA OOJIBIINX YUCEI
B IIPUPOAHBIX M OOLIECTBEHHBIX SIBICHUSIX;

- YMeTb CBOOOJHO OINEPHUPOBATH MOHATUSMH: CTENEHb C IIETBIM IOKa3aTeseM,
KOpEHb HaTypaJbHOH CTENEHH, CTENIEHb C pallMOHAJIbHBIM [TOKa3aTeeM, CTEIEHb
C JICHCTBHUTEIBHBIM (BELICCTBEHHBIM) IOKa3aTeleM, Jorapupm Uucia, CHHYC,
KOCHHYC U TaHI'€HC IIPOU3BOJILHOIO YHCIIA;

- yMeTh CBOOOJHO ONEpUPOBATh MOHATUSAMHU: Tpaduk (yHKIHH, OOpaTHAs
byHKIMsA, KoMno3ulus GyHKIUHN, TuHeHas QyHKIUs, KBaapaTuyHas QyHKIIHS,
cTereHHass (PYHKIUS C LENbIM IOKa3aTesieM, TPUTOHOMETpPHUYECKUe (DYyHKIUH,
oOpaTHble TPUTOHOMETpUYecKHe (PYHKIMHU, TIOKa3aTeNbHas U Jiorapudmuyeckas
byHKUINY,

- yMeTb CTpPOUTh Ipapuku (YHKUUH, BBIIOJHATH NpeoOpazoBaHMs rpaduKoB
(GyHKIUH; - yMETh UCTIONIB30BaTh IpaduKu HYHKIMNA IS U3y9EeHUS TPOIIECCOB U
3aBUCUMOCTEH NPH PEIIeHUH 33a4 U3 JPYTrUuX Y4eOHbIX IPEIMETOB U U3 pealbHOU
YKU3HH; BBIPAXATh (hOpPMYIaMH 3aBUCUMOCTH MEX/y BEITMUNHAMH;

- CBOOOJHO ONEpUpPOBaTh MOHATHSMHU: YETHOCTb (PYHKLUH, MEPUOJUYHOCTH
(GYHKIIMM, OTPaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh (YHKIHMH, 3KCTPEMYM
¢byHKIMHU, HanboblIee U HAaUMEHbIlIee 3HaUeHUs (PYHKIIMM HA IPOMEXKYTKE;

- YMETh TPOBOJUTH UCCIIEOBaHNE ()YHKIIHH;

- YMETb HMCII0JIb30BaTh CBOMCTBA U rpaduku QyHKIMHA U1 pelieHus] ypaBHEHUH,
HEPaBEHCTB U 33/1a4 C IapaMeTpaMu; N300pakaTh Ha KOOPAMHATHON TIOCKOCTH
MHOX€ECTBA PEIICHUN YPABHEHUI, HEPABEHCTB U UX CUCTEM

OK 05. OcymiecTBisTh
YCTHYIO Y TIHCBMEHHYIO

B o0nactu 3¢TeTHYECKOr0 BOCIIUTAHUS:

- YMCTb OHNCPUPOBATL TIOHATUAMU: CPECAHEC apI/I(bMeTI/ILIeCKOC, MEauaHa,
HauOoJbIIee W HauMEHBIIEee 3HA4YCHHA, pasMax, IUCICPCHA, CTAaHJAPTHOC




KOMMYHHUKAITHIO Ha
rocyJaapCTBEHHOM
SI3BIKE Poccuiickoit
Qenepauuu ¢ y4eTom
0COOEHHOCTEH
COLIAJILHOTO i1
KYJIbTYPHOTO
KOHTEKCTa

- OCTETHYECKOE OTHOIICHHE K MHPY,
BKJIIOYAss OCTETHKY ObITa, HAYYHOTO |
TEXHUYECKOI'0 TBOPYECTBA, CIIOPTA, TPYyIa U
00I1IECTBEHHBIX OTHOIICHUI;

- CIIOCOOHOCTh BOCHPHHUMATH Pa3IHYHBIC
BUJIbI I/ICKyCCTBa, TpaI[I/II_[I/II/I 158 TBOp‘-ICCTBO
CBOEr0 MW JPYrHMX HApOJOB, OIIYIIATh
AMOIIMOHATIBHOE BO3/ICHCTBUE HCKYCCTBA;

- yOeXIEHHOCTh B 3HAYMMOCTH IS
JINYHOCTU H OGH_IGCTBa OTCYCCTBCHHOI'O "

MHUPOBOTO UCKYCCTBA, THUYECKUX
KYJAbTYPHBIX TpPaJWIMi ¥  HAPOJHOIO
TBOPYECTBA,;

- TOTOBHOCTh K CAMOBBIPOKCHHIO B Pa3HBIX
BUJIAX HCKYCCTBA, CTPEMIICHHE IPOSIBIISATH
Ka4yeCcTBa TBOPUYCCKOM JTMUHOCTH;
Oginanenue YHHUBEPCAIbHBIMU
KOMMYHHUKATHBHBIMH JICHCTBUSMHU:

a) obmieHue:

- OCYIIECTBJIATh KOMMYHHUKAIIMM BO BCEX
cdepax KHU3HH;

- pacrio3HaBaTh HEBEpOAIbHBIE CPEICTBA
OOIIICHHMSI, TOHUMATh 3HAYCHHE COIUATBHBIX

3HAKOB,  PAaCMO3HaBaTh  MPEANOCHUIKH
KOHQUIMKTHBIX ~ CUTyallMii W  cMAr4arth
KOH(JIMKTHI,

- pa3BEepHYTO U JIOTUYHO U3JIaraTh CBOIO
TOYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX

OTKJIOHEHHE YHCJIOBOIO Halopa; yMEHHE U3BIEKaTh, WHTEPIPETUPOBATH
uHpOpMalLMIO, TIPEACTABICHHYI0O B TalnMuax, Ha JAuarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pEalbHBIX IPOLECCOB M SBJIICHUM; NPENCTABIATH
UH(POPMALIMIO C MTOMOIIBI0 TaONHIl M JUAarpaMM; HCCIIE0BAaTh CTaTHCTUYECKUE
JaHHbIE, B TOM YHCIIe C MPUMEHEHHEM TpadudecKuX METOJOB U 3JIEKTPOHHBIX
CPEJCTB;

- YMETh ONEpUPOBATh MOHATUSMHU: TOUKA, MPAMAsl, IJIOCKOCTh IPOCTPAHCTBO,
JIBYTpaHHBIA  yroJl, CKpelMBaloIIMecs  MpsAMblE, MapajlIeIbHOCTh U
MEePHEHANKYIISIPHOCTD HPSAMBIX U IUIOCKOCTEM, yroa MEXIy HIpPSIMbIMH, YIOJ
MEXy IPSAMOM U IUIOCKOCTBIO, YIOJl MEX]Y INIOCKOCTSIMH, PACCTOSIHUE OT TOUKHU
JI0 IJIOCKOCTH, PACCTOSIHUE MEKY IPSMBIMU, PACCTOSTHUE MEXAY IUIOCKOCTAMM; -
YMETh HCIIOJIb30BaTh MpPHU PEHICHWW 3a/Jady HW3ydeHHbIE (DAKTBI U TEOpEeMBbI
IUIAHUMETPHUH; YMEHHUE OLIEHUBAThH Pa3MeEPbl 0OBEKTOB OKPYKAIOLIET0 MUpa

CpEeACTB
OK 06. IIposiBiATH B obnacTu acTeTH4ecKOro BOCIUTaHMUS: - YMETh ONEPUPOBATH IMOHATHAMH: NPSIMOYIOJbHasg CHCTEMA KOOpIUHAT,
IpaXx/1aHCKO- - OCTETUYECKOE OTHOLIEHHWE K MHpPY, | KOOPAUHATEl TOYKH, BEKTOP, KOOPAUHATBHI BEKTOpA, CKAJIIPHOE NPOU3BEICHHUE,
MaTPUOTHYECKYIO BKJIIOYAsi OSCTETUKY ObITa, HAY4YHOIO M | YTOJ MEXAYy BEKTOpamH, CyMMa BEKTOpPOB, MPOU3BEJIEHHE BEKTOpa Ha 4YHCIIO;
MO3ULMIO, TEXHUYECKOT'0 TBOPUECTBA, CIIOPTA, TPYJA U | HAXOAUTh C IMOMOIIBIO U3YYEHHBIX (DOPMYT KOOPAMHATHI CEPEIUHBI OTpe3Ka,
JIEMOHCTPHUPOBATh OOIIECTBEHHBIX OTHOUICHHIA; paccTosiHUuE MEXIY JBYMs TOUKaAMU;

OCO3HAHHOC ITOBCACHUC
Ha OCHOBC

- CIIOCOOHOCTH BOCIIPUHUMATL PA3JINYHLBIC
BUJIbl MCKYCCTBA, TpaJuIMHU W TBOPYCCTBO

-YMCTb BLI6I/IpaTL HO,[[XOI[}IH_II/Iﬁ H3y‘leHHBIfI MCTOoHA [JIA PpCIICHUA 3adaydu,
pacrno3HaBaTb MaTEMAaTUUCCKHC q)aKTI)I 1 MaTCMaTUYCCKUC MOJCIIN B ITPUPOIHBIX




TPATUITIOHHBIX
0011IeUeI0BEUEeCKUX
IIEHHOCTEH, B TOM
YHUCJIE C YYETOM
rapMOHHM3AIUN
MEKHALIHOHAIBHEIX U
MEXPEIIUTHO3HBIX
OTHOIIICHUH,
MIPUMEHSATh CTaHIAPTHI
AHTUKOPPYIIIHUOHHOTO
MOBEICHUS

CBOETO M JPYTUX HApOJAOB, OIIYIIATh
SMOLIMOHAJIBHOE BO3/IEHCTBUE UCKYCCTBA;

- yOeXIEHHOCTh B 3HAUYUMOCTH IS
JUYHOCTH M OOIIECTBA OTEYECTBEHHOTO M

MHUPOBOTO UCKYCCTBA, THUYECKUX
KYJAbTYPHBIX TpaJMLMi ¥  HApOJHOIO
TBOPYECTBA,;

- TOTOBHOCTh K CaMOBBIPOKEHHUIO B Pa3HBIX
BUJIAX HCKYCCTBA, CTPEMIICHHE IPOSIBIISATH
KauecTBa TBOPUYECKOU JTHYHOCTH;
OBnanenue YHUBEPCAIbHBIMU
KOMMYHHKATHBHBIMH JICHCTBHSIMHU:

a) oOmieHue:

- OCYIIECTBIISITh KOMMYHHUKAIIUA BO BCEX
chepax KHU3HU;

- pacro3HaBaTh HEBEpOAIbHBIE CPEICTBA
OOIIeHUs], TOHUMATh 3HAYCHUE COIUAbHBIX

3HaKOB,  PAaCHO3HABAaTh  MPEINOCHIIKU
KOH(JIMKTHBIX ~ CHTyalldii ¥  CMAr4YaTh
KOH(JINKTEI,

- pPa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO
TOYKY 3pCHUA C UCIIOJIL30BAHHUEM SA3BIKOBBIX
CpENCTB

U OOILIECTBEHHBIX SBJICHHUAX, B MCKYCCTBE, YMEHHE IPHUBOAWUTH INPUMEPHI
MaTE€MaTUYECKUX OTKPBITHUM POCCUICKON U MUPOBOM MAaTeMaTUYECKON HAYKHU.

- YMETh OIEpPUPOBaTh MOHATUAMU: CIy4alHBIM ONBIT M CllyyailHOE COOBITHE,
BEPOSTHOCTh  CIIy4allHOTO COOBITHS; YMETh BBIUUCIATH BEPOATHOCTH C
UCIOJIb30BAaHUEM TpapUUECKUX METOJI0B; HNPUMEHATh (OPMYNbI CIOXKEHUS U
YMHOXXEHUSI BEPOSTHOCTEH, KOMOMHATOpHBIE (DAaKThI M (POPMYIBI MIPH PEIICHUU
3ajjay; OLICHUBATh BEPOATHOCTH PEATIbHBIX COOBITUI; 3HAKOMCTBO CO CIIy4aiHbIMU
BEJIMYMHAMU; YMEHUE IPUBOIUTH IPUMEPHI MPOSIBIICHHS 3aKOHA OOJBIINX YUCEI
B IIPUPOAHBIX M OOLIECTBEHHBIX SIBJICHUSX

OK 07. CogeiictBOBaTh
COXPaHEHHIO
OKpY>Kalollen  cpensbl,
pecypcocOepexeHnto,
MPUMEHSTh 3HaHUS 00
W3MEHEHUU  KJIMMara,
TIPUHITHAITHI
OepexKIMBOTO
MIPOU3BOJICTBA,

3P PEeKTUBHO
JIECTBOBATH B
Ype3BBIYATHBIX
CUTYaIHsIx

- HC IMNPHHUMATH I[Cf/iCTBPISI, IMPUHOCAIINEC
BpEJl OKPYXKaIOLLEH Cpee;
- YMETh NMPOTHO3UPOBATH HEOJIATOTIPUSITHBIC

JKOJIOTUYECKUE MIOCJIEICTBUS
MPEAPUHUMAEMBIX JIEHCTBHI,
[IPEAOTBPALIATh UX;

- paclIUpuTh  ONBIT  JEATEIBHOCTH

9KOJIOTMYECKOH HANpPaBICHHOCTH;
- pa3pabatbIBaTh IJIaH PELIEHUS TPOOIEMBI

c Y4ETOM aHam3a UMEIOIIHUXCSI
MaTCpHralIbHBIX u HEMaATCpHAJIbHBIX
pecypcos;

- yMeTb ONEepUpOBaTh NOHATUAMU: (YHKIUS, HENpepbIBHAS (QYHKIMS,
IPOM3BOJIHAs, MEpBOOOpa3Has, OMNpEeNeNeHHbI MHTerpajg; yMeTb HaxOJHUTh
IIPOM3BOJHBIE 3JIEMEHTAPHBIX (DYHKUMN, HCHOJIB3Yys CIPAaBOYHbIE MaTepUabl;
UCCIIeIoBaTh B NPOCTEHIIMX Ciaydasx (PyHKIUMM HA MOHOTOHHOCTb, HaXOJHTh
HauOO0JIbIINE U HAUMEHbLINE 3HaYeHUs QYHKIUI; CTPOUTH Ipa)uKi MHOTOWIEHOB
C HCHNOJBb30BAaHUEM ammapara MaTEeMaTHYECKOrO  aHalIW3a; I[PUMEHSTh
NPOU3BOJHYIO  TpU  pElIeHUHU 3aJady = Ha  JBID)KEHHUE; pemarh
NPAaKTUKOOPHUEHTUPOBAHHbIE 33/1a4M HAa HAaUOOJbIINE U HAaUMEHbIINE 3HAYCHMS,
Ha HaXO0XKJIEHUE IMyTH, CKOPOCTU U YCKOPEHHUS;

- YMETb ONIepPUPOBATH MOHATUSMU: JIBIXKEHUE B IPOCTPAHCTBE, 110100HBIE PUTYPHI
B IIPOCTPAHCTBE; UCIOJIb30BAaTh OTHOIICHKE TUIONIAIe TOBEPXHOCTEN 1 0O0bEMOB
NnoJ00HBIX (PUTYp IIPU pELIeHUH 3a7ay;




- OCYILECTBJIATH I€JICHANIPABICHHBIN MOUCK
MepPEeHoca CPEeJICTB U CIIOCOOOB JCHCTBUS B
npodeccuoHalbHYIO Cpeny;

- yMeTh  MEpPeHOCUTh  3HAaHUSA B
MO3HABATEJIbHYIO U MPAKTUYECKYI0 00JIaCTH
KHU3HEICATCIILHOCTH,

- Ipenajaratb HOBBIE MPOEKTHI, OLICHUBATH
UJICH C TTO3UIIUU HOBU3HBI, OPUTUHATHHOCTH,
MIPAKTUUYECKON 3HAYMMOCTH;

- IaBaTh OLICHKY HOBBIM CUTYAITUsIM,
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyIHTATOB
LEJISIM

- YMETb BBIUUCIIATh FEOMETPUUECKUE BEIUUYUHBI (AJIMHA, YTOJI, IUI0IIA/b, 00bEM,
IUIOIIAb MOBEPXHOCTH), UCIIOJB3Ys U3yUEHHBIE (POPMYIIBI U METOIBI

IIK 1.1. Onpenensarp
TEXHHYECKOE
COCTOSIHME CUCTEM U
MEXaHHU3MOB
MOAbEMHO-
TPAHCIIOPTHBIX,
JIOPOKHBIX,
CTPOUTENBHBIX MAIlIUH
C CTOJIb30BAaHUEM
CPEICTB IUAarHOCTUKH.
[1K 1.2. BeimonaHAaTh
peraamMeHTHbBIE pabOThI
M0 TEXHUYECKOMY
00CITyKUBaHUIO U
PEMOHTY MOIBEMHO-
TPAHCIIOPTHBIX,
CTPOUTEHHBIX,
JOPO>KHBIX MAIIMH U
000pyI0OBaHUA.

[IK 1.3. Bectu yuetHo-
OTYETHYIO
JOKYMEHTAIUIO 110
TEXHUYECKOMY

- OCYIICCTBJICHHUC TEXHUYCCKOI'O
O6CJ'IY)KI/IBaHI/IH CUCTEM M MCXAHHU3MOB
IMOABEMHO-TPAHCIIOPTHLIX, AOPOKHBIX,

CTPOUTENIBHBIX MallMH C HCIOJIb30BAaHUEM
CPEICTB IUAarHOCTHUKU;

- BBINOJHEHUE PpErjJaMeHTHBIX paboT 1o
TEXHUYECKOMY OOCIIY)KMBaHUIO U PEMOHTY
[IOABbEMHO-TPAHCIIOPTHBIX, CTPOUTEIIBHBIX,
JIOPOKHBIX MAIIUH U 000pYyI0BaHUS,

- BEICHUE YYETHO-OTYETHYIO
JOKYMEHTALUIO 110 TEXHUYECKOMY
00CITy’)KUBAaHHIO U PEMOHTY MTObEMHO-
TPAHCIIOPTHBIX, CTPOUTENBHBIX, JTOPOKHBIX
MaIlluH ¥ 000py10BaHUS.

-yMeTh BbIOMpaTh MNOAXOIALIMM HM3yYEHHBIM METOJA JJs pEeIleHus 3aaayd,
pacrio3HaBaTh MaTeMaTH4ecKue (PakThl U MaTeMaTHYECKUE MOJIENU B TEXHUKE;
YMEHUE [PUBOJIUTH IPUMEPbl MaTEMaTUYECKMX OTKPBITUH POCCHMCKOM U
MHPOBOU MaTEMAaTUYECKON HAYKH.




00CTy’)KUBaHUIO U
PEMOHTY IIOABEMHO-
TPAHCHOPTHBIX,
CTPOUTCIIbHBIX,
JOPOXKHBIX MAIIIUH
o0opymoBaHUsI.




3 O0beM TUCUMIITIMHBI K BUAbI Y4e0HO0I1 padoThl

Bua yuyeo6Hoii padoThI

Oovem 6 uacax

O0Bem 00pa3oBaTeIbHOM NPOrPpaMMBbl AMCHHUILIMHBI 256
B T.4.

OcHoBHOe coJep:kaHue 202
B T. U..

TEOPETHYECKOE 00yUEHUE 134
NPAaKTHUECKUE 3aHATUS 68
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (ColepKaHne 49
MPHUKJIAJTHOTO MOAYJIs1)

BT. U..

TEOpEeTHUECKOe 00yUeHUE 10
PaKTUYECKUE 3aHATHUS 32
IIpome:kyTouHasi aTTecTanus (IK3aMeH) 12







3.1. TemaTnueckmii IJIaH U coAepKaHUe YUeOHOH TMCHUITUHBI.

Conep:xxanue yueOHOro Matepuaia (OCHOBHOE U

OcHOBHbBIE BU/BI 1€ATCIBHOCTH

HaumenoBanue pa3iesioB | npogeccnoHaIbHO-OPHEHTHPOBaHHOE), JadopaTopHble | O0beM 00y4arouuxcs dopmMupyemblie
U TeM U NIPAKTHYECKHE 3aAHATUS, IPUKJIATHOH MOAYJIb (MPH 4acoB KOMIIeTeHIIUH
HAJIMYHH)
1 2 3 4 3
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTUKH OCHOBHOM IIKOJIbI 18
Tema 1.1 Copepxanne yaeOHOT0 MaTepuana
Lenn u 3amayu | Llenp u 3a1aum MaTeMaTUKU IPU OCBOEHUU CIIEUUATBHOCTH. O3HakoOMJICHUE C POJIBIO MAaTEMATUKH
MaTeMaTUKHU IIPM OCBOCHUHU | ba3oBble 3HaHWA M YMEHUSA II0 MAareéMaTUKE B B HAayKC, TCXHHUKC, SKOHOMHKC,
crienuanbHOCTH. Yucina W | mpodeccHOHAIbHOM U B IOBCEHEBHOM J1EATENLHOCTH. HH@OpMaHHOIjHHX TCXHOJIOTHAX K
BBIYMCIICHHS JleiicTBUs HaA TOJIOKHUTEIbHBIMA M OTPULIATEIbHBIMHU HpaKTHacCckon JCATEILHOCTH.
YCTHBIE€ U TUCbMEHHBIC PUEMBI.
YHCIIaMH, ¢ OOBIKHOBEHHBIMH U JCCSITHYHBIMH JPOOSIMH. Haxoxenne [IPUGTHEHHBIX
JleiicTBUsL €O  cTEMEHSAMHU, (OPMYJbl  COKpPALIEHHOTO 3HAYCHMUIl BEIMUYMH W IIOTPELIHOCTEH
YMHOKCHMUS BBIYWCIICHUN (abcomoTHOM u
OTHOCUTEIILHON); cpasuenue | OK 01, OK 02,
YUCJIOBBIX BBIPAKEHUU. OK 03, OK 04,
Haxoxnenue 01115 (1) 3 B
npeoOpa3oBaHUAX M  BBIYUCICHUSIX H?(KI 015’ OK 06
(OTHOCHUTCS KO BCEM ITyHKTaM K 1:2
MPOTPaMMBbI) K 1.3
KomOunupoBanHoe 3aHsTHe 4

Tema 1.2
[IponieHTHBIE BBIUKCICHUS.
YpaBHEHHS 1 HEpABEHCTBA

Conepxkanue ya4eOHOro MaTepuania

[IpocTeie MpOLIEHTHI, pa3Hble CHOCOObI MX BBIYMCICHUS.
Jlunelinble, KBaJgpaTHbIE, APOOHO-IMHEHHbIE ypaBHEHUS U
HEpaBEHCTBA

CIOKETBl  33/1ad  HEMOCPEICTBEHHO
B3SITHI U3 JICHCTBUTEIHLHOCTH,
OKpYyXKaroleun COBPEMEHHOTO
yeioBeka —  (¢uHaHCcOBas  cdepa
(TmaTeXxu, HAJIOTH, TPUOBLITH),
nemorpadus, 9KOJIOTHS,
COLIMOJIOTHYECKUE OTPOCHI.




Pemaror ypaBHeHUSI 1 HEpABEHCTBA.

KoMOuHMpoBaHHOE 3aHATHE 4
Tema 1.3. Ilpogheccuonanvno-opuenmuposeanmnoe cooepicanue
IIpouieHTHBIE BBIYMCICHHUS | (COOepIHcanue npuKiIaoHo20 mooyns)
B npodeccuoHanbHbIX | [IpocThie U CIIOKHBIC MPOICHTHI. [IPOIIEHTHBIC BBIYHACIICHHS PemaroT 3a7aun Ha TUIaTeXH, HAJIOTH,
3aJavax B Ipo(eccroHaNbHBIX 33a4ax npuObLIH
[IpakTrueckoe 3aHsATHE 4
Tema 1.4 Copepxanne yaeOHOT0 MaTepuana
Pemienne 3amau. Bxonnoii | Beruncnenuss u mpeoOpa3oBaHus.  YpaBHEHUS U Pemaror ypaBHEHHs M HEpPaBEHCTBA,
KOHTPOITb HEpaBeHCTBa. | 'eOMeTpHs Ha TIOCKOCTH reOMETPHYCCKUE 3aaun Ha
MJIOCKOCTH.
KomOuHMpoOBaHHOE 3aHATHE 4
KontponbHas pabota 2
Paznen 2 IlpsiMble H NJIOCKOCTH B MPOCTPAHCTBE. 32

Tema  2.1.
[IOHSATUSA

OcHOBHBIE
CTEPEOMETPHUH.
PacrionoskeHue mpsMBIX H
MJIOCKOCTEeM

Coneprxanne yueOHOro MaTepuana

IIpenmer crepeomerpun. OCHOBHbIE MOHATHS (TOYKa,
npsiMasi, MIOCKOCTb, MPOCTPAHCTBO). OCHOBHBIE AaKCHOMBI
crepeomerpun. llepecekarommecs, napauleIbHBlE U
CKPEILMBAMOIINECS TpAMbIE. YIOJd MEXIy HpsIMBIMA B
npocrpancTBe. [lepneHnukynsipHOCTs NpsiMbIX. OCHOBHBIE
IIPOCTPAHCTBEHHBIE (PUTYPHI

QopMyIMpyIOT  H
IPU3HAKN B3aMMHOIO PACIIOJIOKEHHUS

NpsIMBIX U IUIOCKOCTEW. PacrosHaror

epTeikax MW MOACIIAX Pa3IMYHBIX
CJIy4acB B3aMMHOI'0 pPaCIOJIOKCHUA

MIPSIMBIX 51 IIJIOCKOCTEM,
apryMEHTUPYIOT CBOM  CYXKJCHHI.
DopMyIIHPYIOT OIpPENICIICHUS

MPU3HAKOB U CBOMCTB MapajlieIbHbIX
U TEePNeHAUKYISPHBIX IUIOCKOCTEH,
JIBYTPaHHBIX W JIMHEMHBIX YIJIOB.
BpIMOMHAIOT ~ TOCTpOEHUS  YIJIOB
MEXIY  NPSIMBIMHU,
IJTOCKOCTBI0, MEXKIY MIIOCKOCTSIMHU 1O
ONMCAaHUI0O M PACHO3HAT HUX Ha
Mojzensax. [IpuMeHsAT Npu3HaKu U
CBOIMCTBA PACIHOJIOKEHUSI NPSAMBIX M

JOKa3bIBarOT

npsMon |

OK 01, OK 03,
OK 04, OK 07

IIK 1.1
K 1.2
IIK 1.3




IUIOCKOCTEN TMpU PEIIeHUH 3aj]1ad.
N3o0paxkeHne Ha  pUCYHKax U
KOHCTpYUPOBaHME  Ha  MOJENAX
NCPpHCHAUKYIIIPOB M HAKJIIOHHBIX K
IUIOCKOCTH, NPSIMBIX, MapaulelbHbIX
IIJIOCKOCTEH, YIII0OB MEXKY NPSIMOU U

IUIOCKOCTBIO u 000CHOBaHUE
nocrpoeHus. Pemenue 3amad Ha
BBIUMCJICHHE reOMETPUUYECKUX

Benu4yuH. ONUCHIBAaHUE PACCTOSHUS
OT TOYKHU JI0 IJIOCKOCTH, OT MPSIMOU
710 MJIOCKOCTH, MEXKAY IUIOCKOCTSIMH,
MEXITY CKPEIIUBAOIIUMHUCS
IPSIMBIMH, MEXKIY TPOU3BOJIBHBIMH
(urypamu B IpoCTPaHCTBE.

KoMOuHMpOBaHHOE 3aHATHE

Tewma 2.2. [1apanneabHOCTh
NPSMBIX, IpsAMON u

IIJIOCKOCTH, IUIOCKOCTEM

Coneprxkanue yueOHOro MaTepuasia

[TapannensHple mnpsiMas W IUIOCKOCTh. OmnpeneneHue.
IIpuznak. CBolicTBa.

[Tapamnenenbie  mnockoctu.  Omnpenenenue.  llpusnak.
CsoiicTBa.

TeTpaaz[p n Cro J3JICMCHTHEI. Hapamleﬂennnez[ n cro

aneMeHThl. CBOHCTBa MPOTHUBONOJOXKHBIX TIpaHed U

quaroHaner mapaienenunena. llocTpoeHne OCHOBHBIX

CEUEeHUU

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 2.3.
[TepneHIUKYISIPHOCTD
MPSIMBIX, npsiMOU u

IIIIOCKOCTH, TNIOCKOCTEHN

Copepxanne yueOHOTO MaTepuana

HepHeH,[[I/IKy'J'IﬂpHBIC MMpsAMBIC. HapaJ'IJ'ICJ'ILHLIC MpsAMBIC,

MEpIEHUKYISIPHBIE K
MEPIEHIUKYISIPHOCTH IPSIMOM U TNIOCKOCTH

TIIIOCKOCTH.

[TpuznHax

KomOunupoBanHoe 3aHsATHE




Tema 2.4. Ilepnenauxymnsp
u HakioHHas. Teopema o
TpeX NEePIEeHIUKYIIIpax

Copepxanne yaeOHOT0 MaTepuana

[lepnennukynssp ¥ HaKJIOHHAS. Teopema o0 Tpex
MEPIeHIUKYIApax. YOI MeXKAY NPsIMON U TUIOCKOCTBIO.
Yron  Mexay — IUIOCKOCTSIMH. [lepnenqukynspHabie
IIJIOCKOCTH.

Paccrosinust B mpoctpaHcTBe. JlekapTOBBI KOOPIHUHATHI B
npoctpancTBe. Bekropsl B mpocTtpaHcTBe. ClloKEHHE U
BBIUMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4YHUCIIO.
CkanspHoe npousBenieHue Bektopos. [Ipocreiime 3anaun B

KOOpAuHaTax

KOM6I/IHI/IpOBaHHOG 3aHATHC

®opmynupoBaHMe M JO0Ka3bIBaHUE
OCHOBHBIX TEOPEM O pPACCTOSHUAX
(TeopeM CyIIECTBOBAaHUSA, CBOMCTBA).
N300paxeHune Ha yepTexax u MOAEIAX
paccTosiHusT U OOOCHOBaHHME CBOUX
CYKICHUM. Onpenenenue 51

paccTosHui B
npoctpaHctBe. lIpumenenue Qopmyi
U TEOpeM IJIAaHUMETPUH JUTSl PeLeHUS

3ajaa4. O3HaKOMJICHHE C TIOHATHEM

BBIYUCJIICHHUC

[IapaJUIEIbHOTO IPOEKTUPOBAHUS U €TI0
CBOMCTBAaMH. dopMyHpoBaHHE

TCOPCMbI O ILIOIIAaAn OpTOFOHaJII)HOf/'I

[IPOEKLIUU MHOTOYT'OJIbHUKA.
[Tpumenenue TEOPHH s
000CHOBaHHUS MOCTPOCHUI u
BBIYUCIICHUH. AprymMeHTHpOBaHUE

CBOHX CY)KIIGHI/Iﬁ 0 B3aUMHOM
PpacioJIOKCHUN MMPOCTPAHCTBCHHBIX

¢uryp

Tema 2.5. Ilpsamble u
IUIOCKOCTH B
MPAKTUYECKUX 3a7a4ax

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue
(cooeporcanue npuxkiadno20 mMooyns)

B3aumHOe pacnonoxkeHue NpsAMBIX B IPOCTPAHCTBE.
[TapamnenpHOCTh HPSIMOW M IJIOCKOCTH, MapaljieIbHOCTb
IJIOCKOCTEH, NEPIEHIUKYISIPHOCTD IIJIOCKOCTEH.
Pacnono)xeHne npsAMBbIX U MIJIOCKOCTEN B OKPY’KAIOILLEM MUDPE
(mpupone, apxuTekType, TexHUKe). PemieHue mpakTHKO-

OPHUCHTHPOBAHHBIX 3aJa4

[IpakTHueckoe 3aHsATHE

Copepxanue yueOHOT0 MaTepuana




Tema 2.6 Pemienne 3amaud.
[IpsmMble ¥ IUIOCKOCTH,

KOOPAUHATHI POCTPAHCTBE

Pacnonoxkenne npsMbIX M IUIOCKOCTEM B INPOCTPAHCTBE.
[leprieHAMKYAAPHOCTD M  MHAPALICIBHOCTh
IUIOCKOCTEN. JleKkapTOBbl KOOpAMHATBI B IPOCTPAHCTBE.

IpAMBIX U

Bekropst B mpoctpanctBe. CioXeHHE W BBIYMTAHHUE

BCKTOPOB. VYMHOXEHIE BCKTOpa Ha YHUCIO. KOOpI[I/IHaTBI

O3HaKOMJIEHHE C IOHITHEM BEKTOPA.
N3yuenune nexkapToBOi CUCTEMBI
KOOpJMHAT B IIPOCTPAHCTBE,
IIOCTPOEHHUE 110 3a/1aHHBIM
KOOpJAMHATaM TOYEK M IIOCKOCTEH,

BEKTOpa HAXO0XJ/IeHUE KOOPAUHAT TOYEK.
Komb6unupoBanHoe 3ansrue
KonrponsHas pabora 2

Pasznea 3. OcCHOBBI 28

TPUTOHOMETPHH.

Tpuronomerpuieckue

byHkuun

Tewma 3.1 Coneprxkanne yueOHOro Matepuania

Tpuronomerpuueckue Pannannas mepa yrna. IIoBOpOT TOYKM BOKpYr Hayana IIpuMeHeHre OCHOBHBIX

(GyHKLIUM OpPOU3BOJIBHOIO | KoopauHar. OmnpeeneHne CHHYyca, KOCHHYCa, TaHTEHCA U TPUTOHOMETPUUECKHUX TOXKAECTB JUISI

yria, yucia KOTaHTeHca. 3HaKM CHHYyca, KOCHUHYyca, TaHIEHCAa W BBIUMCJICHHS] 3HAUCHUN
KOTaHT€HCa M0 YETBEPTSAM. 3aBUCUMOCTb MEXKIY CHHYCOM, TPUTOHOMETPHYECKUX (PYHKIIHI 110 OK 01, OK 02,
KOCHHYCOM, TAHT'€HCOM M KOTaHT€HCOM OJIHOTO M TOTO K€ OJTHOM U3 HUX OK 03, OK 04,
yria OK 05
KomMOuHMpoBaHHOE 3aHsTHE 4 K 1.1

Tema 3.2 Ocuoubie | Comepkanue y4eOHOro MaTepurasia K 1.2

TPUTOHOMETPUYECKHUE TpuroHomeTpudeckue  TokaecTBa.  IIpeoOpasoBaHus 1K' 1.3

TOKJIECTBA IIPOCTENIINX TPUTOHOMETPUYECKUX BbIpakeHHH. CHHYC,
KOCHHYC, TAHT'€HC ¥ KOTAaHI'€HC YMCIIOBOTO apryMEHTAa.
Komb6uHMpoBanHoe 3aHsaTHE 3

Tema 3.3 Coneprxanne yueOHOT0 MaTepuaa

Tpuronomerpuyeckue O6mactp  ompeneneHus W MHOXKECTBO  3HAUCHUU [Toctpoenne wu uyteHue TpaduKoB

GyHKIIMM, UX CBOWCTBA U
rpaduku

TPUTOHOMETpHUYECKUX (yHKIMA. YETHOCTh, HEYETHOCTH,
NEPUOIMYHOCTD TPUTOHOMETpUUECKUX (yHKIMA. CBOHCTBA
u rpaduku QyHKIMHA y = cos X, y =sin X, y =tg X, y = ctg X.

¢byukuii. MccnenoBanue GyHKIUU.
CocraBieHne BHIOB (yHKIHMHA 1O

JJAaHHOMY YCJIOBUIO, pELICHUE 3a/1a4 Ha




3KCTPEMYM. Brinosinenue
npeoOpa3oBanuii rpaduka GyHKIUN

KomOunupoBanHoe 3aHsTHE S)
Tema 3.4  OOparusie | Conepkanue yueOHOTO MaTepuana
TPUTOHOMETPHYECKHE OO6patHbie TpuronomeTpudeckue Gpynkuuu. Mx cpoiicta u
byHKIIIN rpaduku.  ApKCHHYC, apKKOCHUHYC, AapKTaHIe€HC W
apKOTaHTEeHC YHCIIOBOTO apryMEHTa.
KomOunupoBanHoe 3aHsTHE 4
Tema 3.5 Coneprxanne yueOHOro MaTepuania
Tpuronomerpuyeckue VYpaBHeHHE cOs X = a. YpaBHEHHeE sin X = a. YpaBHEHUE tg X
YpaBHEHUsI U HEPABEHCTBA | = a, Ctg X = a..
[Ipocreiimume TpUroHOMETpUYECKHE HEPABEHCTBA
KomOuHMpOBaHHOE 3aHATHE 10
Tema 3.6 Pemenue 3anau. | Conepkanue yueOHOro MaTepuana
OcHoBbl TpuroHoMerpud. | [IpeoOpa3oBaHre  TPUTOHOMETPUYECKUX  BBIPAKCHHU.
Tpuronomerpuyeckue Pemennie TpUroHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB B
byHKIIUN TOM YHCJI€ C UCIIOJIb30BAaHUEM CBOMCTB (DyHKIIMH
KomOuHupoBaHHoOe 3aHsTHE.
KontponbHas padota 2
Pa3nen 4. [IpousBoanas u 50
nepsoodpa3Hasi pyHKIMHU
OK 01, OK 03,
Tema 4.1 [Tonstue | Conepkanue yueOHOTO MaTepuana OK 04, OK 06,
npousBoaHou. @opmynsl u | [Ipupamenue aprymenta. [Ipupamenue ¢pynkuuu. 3agauu, OK 07
npaBuIia NPUBOASAIIME K TMOHATUIO MpPOU3BOAHON. OrmpeneneHue K 1.1
Qg epeHIMpoBaHUs MPOU3BOJHOW.  ANTOPUTM  OTHICKAHHSI  TPOHW3BOHOM. K 1.2
PopMybl b hepeHIpOBaHUS. [IpaBuna IIK 1.3
g depeHIIMpOBaHUS
Komb6unnpoBanHoe 3aHsTre 4

Copepxanne yueOHOTO MaTepuana




Tema 4.2 Ilonatue o
HETPEPHIBHOCTH (PYHKITUH.

Mertox uHTEPBAIOB

[Tonarue HenpepbiBHOU QyHKIIMH. CBONCTBAa HENPEPHIBHOM
¢byHKIMN. MEXIY
(G epeHIPYEeMOCTbI0  (YHKIIUM B TOYKE. AJTOPUTM
pelIeHHsI HEPaBEHCTB METOJIOM HHTEPBAJIOB

Cas13b HEIPEPBIBHOCTHIO 51

KomMb6unupoBanHoe 3ansrue

Tema 4.3

I'eomerpuueckuit u
busnaeckuit CMBICT
MIPOU3BOAHOMN

Copep:xanue yueOHOro MaTepuana

['eomeTpruecKkuii CMbICT POU3BOIHON (DYHKIIMU — YTIIOBOM
KOd(QPHUIHUEHT KacaTeabHON K rpaduKy (yHKIHUU B TOUKE.
VYpaBHeHHE KacaTenbHOW K Tpaguky (yHKIHUU. AJTOPUTM
COCTaBIJICHUS YpaBHEHHsI KacaTeIbHON K rpaduky QyHKIHH

y=f(x)

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 4.4 MOHOTOHHOCTH

byHKINN.
BKCTPEMyMa

Touku

Copep:xanue yueOHOro MaTepuana

Bospacranne wu  yObiBaHue COOTBETCTBUE

dyHKuMH,
BO3pacTaHus M yObIBaHHMA (YHKIHMU 3HAKY TPOHM3BOTHOM.
3amaun Ha MAKCUMYM U MUHUMYM. AJITOPUTM HCCIIEAOBAHUS
GYHKIIMM W TOCTPOCHHS €€

MIPOU3BOJHOMN

rpadguka C TOMOUIBIO

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 4.5 HWccinenoBanue
GYHKIIMI W [OCTpOEHHE
rpadukoB

Coneprxkanne yueOHOT0o MaTepuana

HccnenoBanue (yHKIMH HAa MOHOTOHHOCTb M IOCTPOEHUE
rpauKoB

KomOunupoBanHoe 3aHsTHe

Tema 4.6 HaubGombimee u

Coneprxanne yueOHOT0 MaTepuasa

HauMEHBbIIIEe 3HaueHus | HaxoxaeHne HamOONBIIEr0 W HAMMEHBIIEro 3HAYCHHMA
byHKIIIN GbyHKIUH, mocTpoeHue TpaduKOB C HCIOJIB30BAHHEM
anmapara MaTeMaTH4eCKOro aHalIu3a
KomOunupoBanHoe 3aHsTHE
Tema 4.7 Haxoxnaenue | Ilpogheccuonanvno-opuenmuposannoe cooepicanue

ONTUMAIBHOTO pe3yibTaTa

(cooepotcanue npukiadno20 mooyns)

Haunmenbiiee 1 HauOobIlIee 3HAUCHUE (bYHKI_II/II/I




C IOMOILBIO IPOU3BOIHOMN
B [IPAaKTHUYECKUX 3a7a4ax

IIpakTrueckoe 3aHsATHE

Tema 4.8 IlepBoobOpasnas
GyHKIIHH. [IpaBuna
HAXOXKJICHUS
epBOOOPaA3HBIX

Conepxkanue y4eOHOro MaTepHuaia

O3HakOMJICHHE C TOHSATHEM HHTErpaja ¥ NepBOOOpa3HOM
st pyakuum - y=f(x). Pemenue 3amauy  Ha  CBS3b
NMepBOOOpa3HO W ee  NPOU3BOJIHOW,  BBIYHCIICHUE
nepBooOpazHoi st maHHoW ¢yHkuu. Tabmuma dopmyn
JUI  HaXOXICHHUS TepBOOOpasHbIx. V3ydeHue mpaBuia
BBIYHCIICHUS TIEPBOOOPA3HOM

KoMOuHMpOBaHHOE 3aHATHE 4
Tema 4.9 [Tnomans | Coneprkanue yueOHOTO MaTepuaia
KPMBOJIMHEHHOMU Tpaneuuy. | 3aa4u, PUBOISIIUE K TOHSATHIO ONPE/ICIICHHOTO HHTETpalia
®opmyna  HproToHa  — | — O BBIUMCICHHM IUJIOU[AAM KPUBOJIMHEHHOM Tpameuuu.
JleitOHua [lonsiTne onpenenéHHOro mHTerpana. I'eoMerpuyeckuil u
¢u3nvYecKuil CMBICI OTpeNeeHHOro uHTerpanga. dopmya
Herotona — JleitOHuna.
Pemenue 3agau Ha MpUMEHEHNUE UHTETpaIa JIJIsl BBIYUCICHUS
(bu3nYecKrX BEJTMYUH U TUIOIaAeH
Komb6unupoBanHoe 3aHsTHE 4
Tema 4.10 Pemenue 3anau. | Copeprkanue yueOHOro Marepuana
[IpounsBoHas u | @opmynsl U npaswia nuddepenuposanus. Mccnenopanue
nepBooOpa3Hast GyHKIUU. | QYHKIMA C TIOMOILIBI0 MPOu3BOAHON. Hawmbonbiiee u
HauMEHbIIIee 3HAYEHUS! PYHKIIMH.
Brruucnenue nepsoo6pasnoii. Ilpumenenune neppooOpa3Hoit
KomOunupoBaHHoe 3aHATHE
KonrtponbHas pabora 2
Paznen 5. 36 OK 01, OK 04,
MHororpaHHuku u Teja OK 06, OK 07
BpallleHus IK 1.1
K 1.2
Coneprxanue yueOHOro MaTepuaa IIK 1.3




5.1
napajuIeeuIe,

Tema IIpusma,
KyO,

nmupamMuJia 1 ux CCYCHHUA

IIpu3ma (HakIOHHAas, psiMasi, IPaBUIIbHAS) U €€ DJIEMEHTHI.

[Tapamtenenunen. CaoiicTBa IIPSIMOYT'OJIBHOTO

napayutenenunena. Ky6. [lupammma u  e€ dSJIeMEHTEHL

[IpaBunbHas nupamua

KomMb6unupoBanHoe 3ansrue

Tema 5.2 IlpaBusnbHbIe

MHOTI'OI'paHHUKH B ) XU3HU

Copepxanue yueOHOro MaTepuana

[Inomans MOBEPXHOCTH MHOrOrpaHHUKOB. [Ipocrenmime
KOMOMHAIIMM MHOTOTPAaHHHMKOB. BbIYHCIeHHE 3J€MEHTOB

MPOCTPAHCTBEHHBIX ¢uryp (péOpa, nuMaroHamw, VIJibl).
[TpaBmIIbHBIE MHOTOTPAHHUKH
KomOuHupoBaHHOE 3aHsTHE

Tema 5.3 Ilpogpeccuonanvho-opuenmuposannoe cooepiicanue

[ununp, KOHyC, map U UX
CeUYCHUS

(codeporcanue npuKkiIaonHo20 Mooyis)

Humuaap, xonyc, cdepa u 1map. OCHOBHBIE CBOWCTBa
MPSIMOTO KPYTrOBOTO IMJIMH/IPA, MPSIMOT0 KPyrOBOT'O KOHYCA.
N3o0paxenue Ten BpamieHus Ha iiockoctu. [IpeacraBieHue
00 yceu€éHHoM konyce. CeueHus KoHyca (TapasuieiabHOe
OCHOBaHHUIO M TMPOXOJsllee dYepe3 BEpIIUHY), CEUeHUs
HWIMHIApa (MapajjielbHO W TMEPHeHIUKYISIPHO  OCH),
ceueHusx mapa. Pa3BépTka nunuHapa U KOHyca

[IpakTrueckoe 3aHsATHE

54 O0bembl U
MMOBEPXHOCTEN

Tema
IUIOIIA U
Ten

Coneprxanne yueOHOT0 MaTepuasa

O6wem mpsMoyrosibHOro mnapamienenunena. O0bem kyoa.
OOBembl IpAMO MpU3MBbl U TUIHHIPA. OOBEeMbl TUPAMUIBI
u koHyca. O0beMm mapa

KOM6I/IHI/Ip0BaHHOe 3aHATHC

5.5
CUMMeETpuUil B mpodeccuu

Tema [Tpumepsnr

Ilpogheccuonanvno-opuenmuposannoe cooepicanue

(cooepotcanue npuxkiaono20 mooys)

[lonsiTie 0 cUMMETpUM B TPOCTPAHCTBE (IIEHTpaIbHA,
oceBasi, 3epKajbHasi).




O06o06menne npeCcTaBICHUN 0 MPAaBUIIbHBIX
MHOTOTpaHHHKAX (TeTpa’ap, KyO, OKTadap, IOAeKa’ap,

HUKOCAdIP).
[Tpumepsl cummeTpuii B mpodeccun
[IpakTuueckoe 3anaTue 6
Tema 5.6 Pemenne 3amau. | Comepikanue ydeOHOro Marepuaia
Muororpannmki  u - Tena OOBeMBI ¥ TUIOMAAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ
BpaIeHus BpaITCHHS
KoMOuHMpOBaHHOE 3aHATHE 4
KontponbHas pabota 2
Paszgen 6. Crenmenm un 44
KOPHH. Crenennas,
NoKa3aTeJbHas U
Jorapupmuueckast
byHkuun
Tema 6.1 Crenennas | Conepkanue ydeOHOro Marepuasia
(GyHkuus, ee cBoMcTBa. | [ToHATHE KOPHS N-OM CTEMEHU M3 ACHCTBUTEILHOTO YHCIIA.
IIpeoGpasoBanme Oyukuuu y = VX ux cBoiictea M rpapuku. CBoiicTsa OK 01, OK 02,
BBIPXKCHHII ¢ KOPHSMHM N- | kopHs n-oif cTemenu. IIpeo6GpaszoBaHHe HPPaLMOHAIBLHBIX OK 03, OK 05,
Oi1 cTereHu BBIPAKEHUI OK 07
KomMOuHMpoBaHHOE 3aHsTHE 4 K 1.1
Tema 6.2 CgoiictBa | ConepikaHue yueOHOro MaTepuana gﬁ ig
CTCIIEHU C palMOHANIBHBIM | [IoHsATHE cCTemeHHM C  palMOHAIBHBIM  IOKa3aTeJeM. .
u NeHCTBUTENBHBIM | CTeneHHbIe PYHKIINH, UX CBONCTBA U rpaduKu
[IOKa3aTeNIsIMU KoMb6uHMpoBaHHOE 3aHATHE 6
Tema 6.3 Pemenne | Coneprkanue yaeOHOTO MaTepraia
UppalOHAIBHBIX PaBHOCWIIBHOCTE MPPALIMOHATIBHBIX YpAaBHEHUN. MeToIbI UX
ypaBHEHUH peueHust
KoMbOuHMpoBaHHOE 3aHATHE 6

Copepxanne yueOHOTO MaTepuana




Tema 6.4 IlokasarenpHas

bynkuus, ee
IIokazarenpHBIC

CBOMCTBA.

YPaBHEHUS U HEPABEHCTBA

CreneHb ¢ MPOU3BOJIBHBIM JICHCTBUTEIBHBIM MTOKA3aTEIEM.
Omnpenenenue moka3aTenbHOW (YHKIMHM W €€ CBOWCTBA.
3HaKOMCTBO C TNPHUMEHEHHEM IO0Ka3aTeNbHOH (YHKIUH.
Pewmenne [I0Ka3aTeJIbHbIX YpaBHEHUU METOJI0M
YpaBHUBAHMs IIOKa3aresnel, METOAOM BBEJCHHUS HOBOU
NEPEMEHHOH, (QYHKIMOHAIBHO-TPAa(UUECKUM  METOOM.

Pemenne moka3arenbHBIX HCpPaBCHCTB

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.5 Jlorapudm gucna.
CgoiicTBa norapugmon

Conepxkanue y4eOHOro MaTepHuaia

Jlorapu¢m umcma. CpoiictBa jorapudmos. Omneparus

norapuMUpOBaHUS

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 6.6
Jlorapudmuueckas
¢yHkuus, ee CBOICTBa.
Jlorapugmmuueckue

YpaBHEHUS, HEPABEHCTBA

Copep:xanue yueOHOro MaTepuana

Jlorapudmuueckass ¢yHKIus u ee cBoicTBa. [loHsTHE

J0rapuPpmMUIEcKOro YpaBHEHUSI. Onepauust
[IOTEHUUpOBaHUsl. TpU OCHOBHBIX METOJA PELICHUS
JorapupMUUECKUX ypaBHEHUI: (GYHKLIMOHAIIBHO-

rpaduuecKkuii, MeTOj| MOTEHIMPOBAHUS, METO]| BBEICHMS
HOBOH nepemenHoM. Jlorapudmuyeckne HepaBeHCTBA

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 6.7 Jlorapudgmsl B
IPUPOJIC U TEXHHUKE

Ilpogheccuonanvno-opuenmuposannoe
(cooepotcanue npukiadno20 mooyns)

cooepircanue

[Tpumenenue norapudma. Jlorapudmuyeckas crnupaib B
npupone. Ee MaremaTnueckue cBONCTBa

HpaKTqucxoe 3aHATUC

Tema 6.8 Pemenme 3amad.
Crenennas, moka3zaTeabHas
" norapudmuueckas

byHKIIUN

Conepxkanue yaeOHOro MaTepuania

CrenenHas, nMoka3atenpHas U Jorapupmudeckas GyHKIIHH.
Pemenne ypaBHeHUI

KOM6I/IHI/IpOBaHHOe 3aHATHC

KonrtponbHas pabora




Pazgea 7. BepossTHOCTH M
CTAaTHCTHKA

30

Tema 7.1 CoObITus

Copep:xanue yueOHOro MaTepuana

[IpencraBieHue OaHHBIX C TOMOIIbIO TaOIUI U
JUarpaMM. Cpennee apudmernyeckoe, MEIMaHa,
HauOoJblllee U HaMMEHbIIIEe 3HAUYEHHU, pa3Max, JAUCIEePCHs
Y CTaH/IapTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

Cry4aifHble SKCIEPUMEHTHI (OIBITBI) U CIy4aiHbBIC
COOBITHA. DeMeHTapHbIe cOObITHS (McXoabl). BeposaTHOCTD
CIly4aiilHOTO cOObITUS. BIIM30CTh YacTOTHI U BEPOSTHOCTU
coObiThii. Cny4ailHbIE OMBITBI C  PAaBHOBO3MOXXHBIMH
3JIEMEHTAapHBIMU COOBITHSMHU. BepodTtHocTn coObITHH B
OIbITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.
Omnepanuu Haj COOBITHSIMU: TepeceueHue, OO0beIMHEHUE,
MPOTUBOMOJOXKHBIE ~ coObITUsI.  Jmarpammer  Diinepa.
@opMyiia CII0)KEHUS BEPOSITHOCTEM.

IIpuMepsl HENpPEpBIBHBIX ~ CIyYalHBIX BEJIMYUH.
[lonsiTve 0  IJIOTHOCTH  paclpeneieHus.  3ajadd,
MIPUBOJIALINE K HOpMaJIbHOMY pacmnpenenenuto. [lonsarue o
HOPMaJIbHOM paclpeAcIeHUN.

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 7.2 BepoATHOCTH B
PO eCCHOHATBHBIX
3a/1a4ax

Ilpogheccuonanvno-opuenmuposannoe cooepiicanue
(cooeporcanue npukiadno20 mooyns)

OtHoCcUTEeNbHAs  YacTOTa  COOBITHS,  CBOWCTBO €€
YCTOMYHUBOCTH. Craructuueckoe ompeeeHue
BepoATHOCTH. OlleHKa BEPOSITHOCTH COOBITHS

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 7.3 VYcioBHas
BEPOATHOCTE.

Copepxanne yueOHOTO MaTepuana

VYcnoBHas BEPOATHOCTb. Y MHOKEHUE BEPOSITHOCTEM.
HepeBo ciywailHOro »skcnepuMeHTta. Dopmyna MOIHON

OK 02, OK 03,
OK 05

IIK 1.1
IK 1.2
IK 1.3




BeposiTHOCTH. HezaBucumMblie coOBITHS.

Komb6unaropsoe IIpaBUIIO YMHOXEHHUSL.
IlepecranoBku u  daktopuan. Ywucao  codeTaHuid.
Tpeyronbuuk Ilackang. @opmyna Ounoma HeroToHa.

bunapHbIii ciay4daiiHbIN ONBIT (MCHBITAHUE), YCIIEX U
Heynavya. HesaBucumble ucnbiTanus. Cepusi HE3aBHUCHUMBIX
ucHbplTaHUi 710 mnepBoro ycmexa. Cepusi HE3aBHUCHUMBIX
ucnbeITaHui bepHyn.

Komb6unupoBanHoe 3ansrue

Tema

7.4

CrnyuaiiHas BelIM4YMHa.

Copep:xanue yueOHOro MaTepuana

Pacnipenenenue BEPOSATHOCTEM. Jwnarpamma
pacnpenenenus. [Ipumepsl pacnpeneneHuid, B TOM YHUCIE,
r€OMETPUYECKOE " OMHOMHAJIBHOE. Hucnoseie
XapaKTEPUCTUKU CIIyYalHbIX BEJIWYMH: MAaTEMaTUYECKOE
OXXHMJaHUE, JUCIEPCHS MW CTaHJIAPTHOE OTKIOHEHHE.
[Ipumepsl MpUMEHEHHS] MATEMAaTUYECKOTO 0KUIAHNUS, B TOM
YHUCIe B 3a7ja4axX U3 MOBCEAHEBHOM KU3HU. MaTeMaTnueckoe
OXKHUJaHUE OuHapHOU CIly4alHOMN BEJINYHHBI.
MaremaTuyecKoe OKHJAAaHUE CYMMBbI CIy4allHBIX BEJIUYUH.
MaremaTuueckoe 0KUJAHUE U JUCIIEPCUS] TEOMETPUUYECKOTO
1 OMHOMUAJBHOTO PacIpeleIeHHA.
3aKkoH OONBIIMX YHCEN W €ro poiib B HayKe, MPUPOJE U
obmiecTBe. BEIOOpOUYHBIN METO iCCleA0BaHUN

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema

pacrpeeaeHus

7.5

IInotHOCTE

IIpuMepsl HENpPEpPBIBHBIX  CIyYalHBIX BEJIMYUH.
IlonsiTME O  IJIOTHOCTH  pacHpeneicHHs.  3alayw,
MPUBOAIINE K HOPMAIbHOMY pacnpeneneHuto. Ilonsatue o
HOPMaJIbHOM PACIIPEACICHUH.

KontponbHas pabora

IIpomexyTounas arrecTanus (JK3aMeH)

12

Bcero:

|

256




4. YCJIOBHUS PEAJIN3ALIUM ITPOTPAMMBI OBIIIEOBPA3OBATEJBHOI
TV CHUILIAHBI

4.1. MaTtepuanbHO-TeXHHYECKOE OCHAIIICHHE
Jlns peanu3anuy NporpamMMbl AUCIUIIIUHBI TOJKHBI ObITh MPETyCMOTPEHBI
CIIEAYIOIINE CIICHUAIbHBIE ITOMEIICHUA:

Peanu3arus nporpaMmbl JUCHUILTUHBI TpeOyeT HaIHUKs yueOHOro kKabuHeTa
MaTEMaTUKH.

O6opynoBanne yueOHOTO KaOMHETA:

- IOCAJI0YHBIE MECTA 110 KOJMYECTBY 00yUarOIIUXCS;

- pabodee MeCTo MpernoIaBaTelIs;

- KOMIUICKT Y4eOHO-HATJISITHBIX TTOCOOHIA;

- KOMIUICKT 3JICKTPOHHBIX BUICOMATCPHAIIOB,;

- 3aJIaHUs I KOHTPOJIBHBIX paboT;

- Tpo(heccHoHATEHO OPUEHTUPOBAHHEIC 3a/IaHNS;

- MaTepHUaITbl YK3aMeHa.

TexHuueckue cpencTra 00yICHUS:

- IEPCOHATBHBIN KOMITHIOTED C JIMIIEH3HOHHBIM MTPOTPaMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C HIKPAHOM.

4.2. UndopmanuoHHoe odecnieyeHue
OcCHOBHBIC NT€YATHBIE U3AaHUS

1. Anekcannpos, A.Jl. Matemaruka: anreOpa 1 Hauajia MaTEMaTUYECKOTO
ananu3a, reomerpus. ['eomerpus. 10-11 kmacce : yueOnuk / A.Jl. Anexcanapos,
JI.A. Bepnep, B.1. Peixuk. — M. : I3parensctBo «lIpocsemenuney, 2020. — 257
c. — ISBN: 978-5-09-062551-7 / - Tekct : HEMOCPEACTBEHHBIN

2. Mopaxosu4, A.I'. Anrebpa u Hauana MaTemaTuueckoro aHanmsa. 10 kmacc: B
2 4. Y. 1. YyeOHuUK 1151 yHamuxcsi 0011eo0pa3oBaTeIbHBIX YUPEXKICHUN
(npodunehelit ypoBens) / A.I'. Mopakosuy, I1.B. Cemenos. - M. : MHemo3uHa,
2020.457 c. — ISBN: 978-5-346-01200-9 / - Tekcr : HemocpeACTBEHHbBIN

3. Mopakosuy, A.I'. Anrebpa 1 Hayasia MaTeMaTuyeckoro ananu3za. 11 kmacc: B2
4. Y. 1. YueOHuk 1 yyanmxcsi o01nieo0pa3oBaTeIbHbIX YUpPEKACHHIMA



(mpodunbhelil yposenb) / A.I'. Mopakosuy, [1.B. Cemenos. - M. : MHemo3uHa,
2020.351 ¢. — ISBN 978-5-346-03199-4/ - TekcT : HermocpeACTBCHHBIN

. Mopakosuu, A.I'. Anrebpa 1 Hauaja MatemMaTudeckoro ananusa. 10 kiacc: B

2 4. Y. 2. 3amayHuK Aid yyanmxcs oOIeoOpa3oBaTeNbHbIX YUPEKICHUN
(mpodunbHeIil ypoBeHs) /A.I. Mopakosuy, JI1.O. lennesa, JI.W. 3saBud [u mp. ]
- M.: MHemo3uHa, 2020. - 336 c. — ISBN: 978-5-346-
01202-3/ - Tekct :HemoCpeACTBEHHBIN

. MopakoBuu, A.I'. Anrebpa u Hauajla MaTeMaThuyeckoro ananuza. 11 kiace: B 2
y. Y. 2. 3agayHuk Juisl yyammxcs 0011eo0pa3oBaTeIbHbIX YUPEKICHUN
(npoduneHeIil ypoBens) / A.I'. Mopakosuy, JI.O. Jlenuiiesa, JI.W. 3BaBud [u
ap.],-M. : Muemosuna, 2020. - 137 ¢. — ISBN: 978-5-346-02411-8/ - Tekct

‘HEMOCPEICTBEHHBIN



5. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOMN JUCHUIJIAHBI

KOHTpO.]Ib H OLCHKaAa pPCE3yJIbTaTOB OCBOCHMHA O6Hl€06p330BaT€JIBHOﬁ JAUCHITUITIINHBI

pacKpbIBalOTCST  4epe3

AUCHUIITIMHAPHBIC

pe3ynbTaThl,

HaIIPaBJICHHBIC Ha

dbopmupoBaHre 00X M MPOodecCHOHATBHBIX KOMIIETCHIIMMA MO pa3feiaM U TeMam

coJiepKaHusl yueOHOro MaTepuara.

Oo6masi/npodeccuoHanbHast Pa3znen/Tema Tun oueHoYHBbIX
KOMMETEHIUs MeponpusTus
OK 01. Beibupath criocoOsr P 1, Tema 1.1, 1.2, 1.3 TI- | TectrupoBanue

peleHus 3aaau
npodeccuoHanbHOM
JEeSTENIbHOCTH IPUMEHHUTEIBHO K
pa3INYHbIM KOHTEKCTaM

o/ct, 1.4.

P2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5,2.6 I1-o/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Temr1r 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 IT-o/c, 4.8, 4.9,
4.10

P 5, Temnr 5.1, 5.2, 5.3 II-
o/c,5.4,5.5,5.6

P 6, Temn! 6.1, 6.2, 6.3,
6.4,6.5, 6.6, 6.7 I1-o/c, 6.8

VYcrHblii onpoc
MaremaTu4eCKUil TUKTAHT
NunuBunyansHas
camocrosTelbHas paboTa
[IpencraBnenue pe3yapTaToB
NPAaKTUYECKUX paboT
3aiuTa TBOPUYECKUX padoT
3ammTa UHAUBUIYaTIbHBIX
MIPOEKTOB

KonTponbnas pabota
Beinonnenue 3aganuii Ha
JK3aMEHe

OK 02. Hcnonb3oBaTh
COBPEMEHHBIE CPEJICTBA MTOMCKA,
aHaJM3a ¥ UHTEePIpETaIN
uH(popManuu, 1
uH(MOPMAaIMOHHBIE TEXHOIOTUU
JUTSI BBITIOJTHEHUS 3a7a4
npodeccuoHanbHOM
JESITEIbHOCTH

P1,Temal.1,1.2, 1.3 IT-o0/c,
1.4.

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 6, Temr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o0/c, 6.8

P 7, Temnr 7.1, 7.2 TI-0/C,
73,74

TectupoBanue

VYerHbli onpoc
MaremaTudeckuii TUKTAHT
NunuBunyanbHas
camocTrosTeNnbHas paboTa
[IpeacraBnenue pe3yabTaToB
MPAKTUYECKUX padoT
3amuTa TBOPUYECKHUX padoT
3amuTa UHAUBUIYaTbHBIX
MIPOEKTOB

KonTponbhas padbota
Brimonnenue 3aganuii Ha
DK3aMEHE

OK 03. ITnanuposats u
peaTn30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U IUYHOCTHOE
pas3BUTHE,
IPeIIPUHIMATENBCKYIO
JeSITeTbHOCTD B

P1,Temal.1,1.2, 1.3 IT-o0/c,
1.4.

P 2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5,2.6II-0/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
35,36

TectupoBanue

YcTHBIN onpoc
MaremaTudecKkuii JUKTaHT
NunuBunyanbHas
camocTosTelnbHas paboTa

! NpodeccrnoHanbHoe-opueHTUPOBaHHOE coaepKaHme




npodeccuoHaabHOI chepe,
UCIIOJIb30BATh 3HAHUS 110
(UHAHCOBOI TPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIUSIX

P 4, Temnr 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 IT-o/c, 4.8, 4.9,
4.10

P 6, Temn1 6.1, 6.2, 6.3,
6.4,6.5,6.6,6.7I1-o/c, 6.8
P 7, Temn 7.1, 7.2 II-0/C,
73,74

IIpencrasnenue pe3yabTaToB
NPAaKTUYECKUX paboT
3amuTa TBOPUYECKUX padoT
3anmTa HHAMBUAYATBHBIX
IIPOEKTOB

KonrtponsHas pabora
Brimmonnenue 3amanui Ha
9K3aMeHe

OK 04. DddexTuBHO
B3aMMO/ICHICTBOBATh U PabOTaTh B
KOJIJICKTHBE U KOMaHJIE

P1,Temal.1,1.2, 1.3 IT-o0/c,
14.

P 2, Temnr 2.1, 2.2,2.3, 2.4,
2.5,2.6I1-o0/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,36

P 4, Temrr 4.1,4.2, 4.3, 4.4,
4.5, 4.6, 4.7 1I-o/c, 4.8, 4.9,

TectupoBanue

YerHbll onpoc
MaremaTudecKuid JTUKTAaHT
NunuBunyanbHas
CaMOCTOSITENIbHAs paboTa
[IpencraBnenue pe3yabTaToB
MPaKTHYECKUX PadoT
3ammuTa TBOPYECKUX paboT

410 3ammTa UHAUBUIYaTbHBIX
P 5, Temnr 5.1, 5.2, 5.3 I1- MIPOEKTOB
o/c,5.4,55,5.6 KonrponsHas pabora
Belnnonsenue 3aganuii Ha
9K3aMeHe
OK 05. OcymectBaars yectaytou | P 1, Tema 1.1, 1.2, 1.3 I1-o/c, | TectupoBanue

NUCbMEHHYIO KOMMYHHUKAIUIO HA
roCyJapCTBEHHOM SI3bIKE
Poccniickoit denepanuu ¢ yuetom
0COOEHHOCTEHN COLMANbHOIO U
KYyJIBTYPHOI'O KOHTEKCTa

14.

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 6, Tems1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

P 7, Temn 7.1, 7.2 I1-0/C,
73,74

YcTHBIN onpoc
MaremaTuueCKuil TUKTAHT
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT
3amuTa TBOPUYECKHUX padoT
3ammTa UHAUBUAYaIbHBIX
MIPOEKTOB

KonTponbnas pabota
BrinonHenune 3aganuii Ha
JK3aMEHe

OK 06. ITposiBIsAT Tpak1aHCKO-
NaTPUOTUYECKYIO TTO3UIIHIO,
JIEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHUE Ha OCHOBE
TPaIULIMOHHBIX
00I11e4eNTOBEYECKUX [IEHHOCTEH, B
TOM YHCJIE C YIETOM
TapMOHHU3AIIUT
MEKHAIIMOHATBHBIX U
MEXPEITUTHO3HBIX OTHOIICHUH,

P1,Temal.1,1.2, 1.3 IT-o0/c,
14.

P 4, Temn1 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 I1-
0/c,5.4,5.5,5.6

TecTtupoBanue

YCTHBIN onpoc
MaremaTuueckuii JUKTAHT
NunuBunyansHas
camocTosTeNnbHas paboTa
[IpencraBnenue pe3ynbpTaToB
MPAKTUYECKHUX paboT
3ammTa TBOPYECKUX paboT
3anmTa NHIUBUYyIbHBIX
MPOEKTOB

KonTponbnas pabota




IIPUMEHSATH CTaHaPThI
AQHTUKOPPYINLIMOHHOIO ITOBEICHUS

Brimmonnenue 3aganuii Ha
JK3aMEHE

OK 07. CopeiicTBOBaTh
COXPaHEHHIO OKPY)KAIOIICH
Cpebl, pecypcocOepexeHHIO,
NPUMEHSTH 3HAHUS 00 U3MECHEHHUH
KJIMMATa, PUHIIATIBI
OepexIIMBOro NPOU3BO/ICTBA,

3¢ (eKTHBHO ACHCTBOBATH B
YpEe3BBIYANHBIX CUTYAIHIX

P 2, Temnr 2.1, 2.2,2.3, 2.4,
2.5,2.6I1-o0/c, 2.7

P 4, Temnr 4.1,4.2,4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

P 6, Temsl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

TectupoBanue

VYcrHblii onpoc
MareMaTH4ecKuil TUKTAHT
NunuBunyanbHas
camocrosTelbHas paboTa
[IpencraBnenue pe3yapTaToB
NPaKTUYECKUX paboT
3amuTa TBOPUYECKUX padoT
3amura UHAUBUAYATbHBIX
MIPOEKTOB

KonTponbhas pabota
Brimmonnenue 3amanui Ha
HK3aMeHe

I1K 1.1. Onpenensats TEXHUYECKOE
COCTOSTHUE CUCTEM M MEXaHU3MOB
OBEMHO-TPAHCIIOPTHBIX,
AOPOKHBIX, CTPOUTCIIbHBIX MAalllnH
C MCIIOJIb30BaHUEM CPE/ICTB
JIMarHOCTUKU.

I1K 1.2. BeINOJHSATE periiaMeHTHbIC
paboThI IO TEXHUYECKOMY
00CITYKUBAaHUIO U PEMOHTY
MOIbEMHO-TPAHCTIOPTHBIX,
CTPOUTENBHBIX, JOPOKHBIX MAIITUH
1 000pyI0BaHUS.

I1K 1.3. BecTn y4eTHO-OTYETHYIO
JIOKYMEHTAIUIO 110 TEXHUYECKOMY
00CITy’)KUBAaHUIO U PEMOHTY
MOIbEMHO-TPAHCIIOPTHBIX,
CTPOUTEINBHBIX, JOPOKHBIX MALIUH
1 000pyI0BaHUS.

P1,Temal.1,1.2, 1.3 IT-o0/c,
1.4.

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o0/c, 6.8

P 7, Temnr 7.1, 7.2 II-0/C,
73,74

CobeceoBanue
NunuBunyanbHas
caMmocTosiTeNbHas paboTa
[IpencraBnenue pe3yapTaToB
MPaKTHUYECKUX padoT
3ammuTa TBOPUYECKUX pabOT
Pemenne 3anau
npogHaNpaBICHHOCTH
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