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Pabouast mporpamma 06111e00pa3oBaTeIbHON y4eOHOM MUCIMIUIMHBI pa3paboTaHa
Ha ocHoBe DenepalbHOrO TOCYIAPCTBEHHOIO0 O00pPa30BAaTEIbHOIO CTaHIApTa
cpeaHero oOIero oopa3oBaHUs, MPUMEPHON MPOrpamMMbl 00IIIe00pa3oBaTEILHOM
yueOHOM nucuumuinHbl «Matemaruka», pexomeHgoBanHod OPI'AY «DUPO» B
KaueCcTBE MPUMEPHOU MPOTrpaMMBbl ISl peaau3alii OCHOBHOM MpoQhecCuOHabHON
obpazoBatensHoi mporpammbl CIIO Ha 6a3e ocHOBHOro 00IIero oOpa3oBaHUs C
MOJIyYEHUEM  CpeIHero o0mero oOpa3oBaHHMsi C  y4€TOM  COLMAJIBHO-
SKOHOMHUYECKOTO mpoduis npodeccuoHanbHOro oOpasoBanus, PekoMmenganuii mo
OpraHu3aluu TMOJYy4YEeHUs] cpeHero olilero oOpa3oBaHUs B Mpeieiax OCBOCHUS
00pa3zoBaTeIbHBIX IPOrpaMM CpeAHEro npodeccuoHaIbHOTrO 00pa3oBaHus Ha Oa3e
OCHOBHOTO oOmiero o0pa3oBaHusi € ydeToM TpeOoBaHuil (denepanbHbIX
rOCYJapCTBEHHBIX 00Pa30BaTENIbHBIX CTAHAAPTOB U MOJy4aeMoil npodeccuu uiu
CIICIIMAILHOCTH  cpeaHero  mpodeccuoHaabHOro  oOpa3oBaHus  (IMMHCHMO
JlemapTaMeHTa rocyJapCTBEHHOW MOJUTHUKHU B c(hepe MOJArOTOBKHA pabOYuX KaJIpoB
u JIIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259),c yuetom IlpumepHoii
OCHOBHOM 00pa3oBaTeJbHOM MporpaMMbl CpeIHEro oOIero ooOpa3oBaHUs,
0/100peHHOM pelieHueM (eaepasbHOro ydeOHO-METOIMYECKOr0 O0BEeIMHEHUS 110
obmemy oOpazoBanuio (poTokoa ot 28utoHs 2016 1. Ne 2/16-3), YTouneHuit
PexomeHganuii Mo OpraHu3anu MOJYYEHHs] CPEeAHEro oOuiero oOpa3oBaHHs B
npejenax OCBOEHUs 00pa30BaTENbHBIX MPOrPAMM CPEIHETO MPO(PECCHOHATBLHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOIO oOIIero oOpa3oBaHUsI C YYETOM TpeOOBaHUM
(denepanbHbIX TOCYJAPCTBEHHBIX OOpa30BaTENbHBIX CTAaHAAPTOB MU MOJy4aeMOM
npoeccur WA CIEeNUaIbHOCTH CpeAHero MnpodecCUOHAIBHOrO 00pa3oBaHUs
(muceMo [lemaprameHTa TrOCYyIapCTBEHHOM TMOJUTUKUA B cdepe MOArOTOBKHU
pabounx kaapoB u JAIIO MwunoOpnayku Poccum ot 17.03.2015 Ne 06-259) u
[IpumepHBIX TIporpaMMm 00IIe00pa30BaTEIbHBIX YUYE€OHBIX JAUCHMIUIMH  JIJIS
npodeccuoHalbHbIX OOpa3zoBaTenbHbiX opranuzauuii (2015 1.) (Omobpeno
Hayuno-metonnueckum coBetom lleHTpa mpodeccnoHanbHOro oOpa3oBaHus U
cuctem kBanupuxanuit ®I'AY «®UPO» Ilporoxon Ne 3 ot 25 mas 2017 r.)

Opranuzarus pa3paboTIuK:

ABTOHOMHAasi HEKOMMepUecKasi mpodeccroHanbHasi o0pa3oBaTebHas
opranuzaius "MexayHapoaHsiii Boctouno-EBponerickuii komneaxk"

Pabouas nmporpamma paccmotrpena Ha [TIHK

[Tpotokom Neo OT 2022 1.

[Mpencenarens K 3aitnesa E.H. //
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1. HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma oOmieoOpa3zoBarenbHOM yuyeOHOM JucuUIUIMHBL  «MaTeMaTtuka»
MpeIHa3HAaYeHa  JUIsi  W3YYCHHWs  MaTeMaThKu B MPOdeCCHOHATBHBIX
oOpazoBarenpHbIX opranmzamusax CIIO, peanusyomux o00pa30BaTENbHYIO
MporpamMMy CpeIHero oOlmero o0pa3oBaHWs B IIpeaeliax OCBOCHHUS OCHOBHOMU
npodeccuonanbHoi odpazoBatenbHoi nmporpammsl CIIO (OITOIT CIIO) na 6a3ze
OCHOBHOTO 00111eT0 00pa30BaHUs TIPH MOATOTOBKE CIICIIHAIINCTOB CPETHETO 3BCHA.

Copepxanue miporpamMmbl  «MarteMaTuka»  HampaBJIEeHO Ha  JOCTHXKEHUE
CICIYIOIIMX 1eJIeit:

-- obecnieueHue c(hOPMUPOBAHHOCTH MPEJICTABICHUI O COLMANIbHBIX, KYJIbTYPHBIX
U UCTOPUYECKUX (PaKTOpaX CTAHOBJIICHUSI MATEMATUKH;

-- obOecrieyeHne CPOPMHUPOBAHHOCTH JIOTUYECKOTO, QJITOPUTMUYECKOTO U
MaTEeMaTUYECKOTO MBIIIICHUS;

-- obecrneueHre cHOPMUPOBAHHOCTA YMEHUSI IPUMEHSTH MOJYYCHHbIE 3HAHUS TIPU
pELICHUN Pa3JINYHbIX 3a7a4;

-- obecreyeHne cPopMUPOBAHHOCTH TMPEACTABICHUNA O MaTeMaTHKE KaK O YacTH
OO0IIIeUEIOBEYCCKOM KYIbTYPhl, YHUBEPCAIBHOM SI3bIKE HAYKH, IO3BOJISIONICM
OIMCHIBATh M N3YYaTh PCATbHBIC MPOIIECCHI U SBIICHUSI.

1.1. O0mast xapakTepucTHKA y4eOHOM JUCHMIVIMHBI «MaTtemaTuka»

PabGoyass mporpamma y4eOHOW JUCHUUIUIMHBI NpeJHa3HAuYeHa [JIs pealin3aluu
cpeanero obmiero oopazoanus B npenaenax OIIOII IITICC3  ans cnenuaibHOCTH
43.02.10 Typusm B COOTBETCTBUM C MPUMEPHOW MPOTpaMMONl C yd4eTOM
COIMATbHO-3KOHOMUYECKOTO npopuiass MOoIy4yaeMoro mpodeccuoHaIbHOTO
oOpazoBanusa. Ilpu ocBoenun mnpodeccuit CIIO u cneumansHocteit CIIO
COI[MAIbHO-KOHOMUYECKOr0  npoduiis  NpodecCUOHAIBHOTO  00pa30BaHUs
JUCLUUIUIMHA «MaTeMaThKa» u3ydaercs Ha npoduiasHoM ypoBHe OI'OC cpennero
oOmiero oOpaszoBanus. [Ipyu M3ydeHUM IUCHMIUIMHBI MPECIEAYIOTCS Kak oOIue
e M3YyYCHHUS] MATeMaTUKH, TaK M Y4YUTHIBaeTCs crenuduka OcBanBaeMoOMn
cenuanbHocTh. Tak oO0mme 1end TPaJUulMOHHO pEeaJu3yloTcs B YEThIpeX
HaIpaBJICHUSX:

- o011ee mpeAcTaBlIeHUE 00 UesIX U METOJaX MaTeMaTHKH;

- IHTEJUICKTYalTbHOE Pa3BUTHE;

- OBJIQJICHHE HEOOXOAMMBIMU KOHKPETHBIMH 3HAHUSIMHA U YMEHUSMU;

- BOCIIATATEIbHOE BO3JICUCTBUE.

Takx kak mpoduiab CHCIUATLHOCTH COITHATBLHO-YKOHOMHUYECKOT0, TO BHIOOD
nejael cMemaercs B MParMaTMuecKOM HAMpaBICHUH, TPETyCMaTPUBAIOIIEM
YCWICHHE U paCHIUPEHHE MPHUKIAJAHOTO XapakTepa W3YYeHUS MAaTeMaTHKH,



MIPEUMYIIECTBCHHON OpPHUEHTAIIMA Ha aJTOPUTMUYECKUN CTHIIh TO3HABATEIHLHOU
TeSTETHPHOCTH.

N3yueHne maTteMaTwku Kak npoduibHOM 0011e00pa3oBaTesibHON yueOHOU
TUCIUIUIMHBI,  yYWATHIBAKOIIEH  cmenuduKy  OCBaWMBaeMOW  CTyACHTaMHU
cneruanbHocTh CIIO, oOecieunBaeTcs:

-BBIOOPOM PA3TMYHBIX MMOX0I0B K BBEICHHIO OCHOBHBIX ITOHSTHIA;

-opMupoOBaHUEM CUCTEMBbl YYEOHBIX 3aJaHuil, 00eCIeUNBAIOIINX
3¢ (HEeKTUBHOE OCYIIECTBICHUE BRIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

-o0orammeHneM CHeKkTpa CTwied ydeOHOW MeAaTeTbHOCTH 3a  CUeT
COTJIAaCOBAHMS C BEAYIIUMHU JESITCIBHOCTHBIMH XapaKTEePUCTHKAMU BBIOpAaHHOM
CIEIUATHHOCTH.

[IpodwbHast cocTaBisOmAas OTPaKaeTCI B TPEOOBAHMSIX K IMOATOTOBKE
00y4Jaromuxcs B 4acTH:

-00IIe CHUCTEMBI 3HAHWH: COJEp)KATEIbHBIE MPUMEPHI HCTOIb30BAHUS
MaTeMaTHISCKUX UICH U METOZO0B B MPOGECCHOHATBHOM eI TeTLHOCTH;

-yMEHUH: pa3nurie B YpOBHE TPeOOBaHWI K CIIOKHOCTH TPUMEHSIEMBIX
aJTOPUTMOB;

-PAKTHYECKOTO HCIIOIb30BaHUS TPUOOPETEHHBIX 3HAHWUH W yMCHHIA:
WHIUBUIYAILHOTO YYeOHOTO OIBITa B MOCTPOCHUHM MAaTEMAaTHYECKUX MOJEIEH,
BEITIOJTHEHUN UCCIIEA0BATEIBCKUX MMPOCKTOB.

1.2. MecTo y4eOHOI TUCHUILINHBI B Y4eOHOM IJIaHe

VYyeOHass aucuuiuimHa «MaTtemaThuka» H3ydaercs B 0011eo0pa3oBaTeIbHOM
nukie yyeoHnoro miana OITOII CIIO Ha 6a3e OCHOBHOTO 0011ero o0Opa3oBaHus ¢
MOJIYYEHHUEM CPEIHETO 0011ero 00pa3oBaHus.

B yuebnpix mmanax IIIICC3 yueOnas auciurinHa «MaTemaTHka» BXOIUT B
cocTaB 00111e00pa30BaTENbHBIX YUYEOHBIX JUCIIUILIHH.

1.3. Pe3yabTaThbl 0OCBOCHUSI YUEOHOH TUCIHNIMHBI

OcBoeHne conaepkanus ydeOHOM aucuuIuIMHbBL «MartemaTukay o0ecrneunBaeT
JTOCTHKEHUE CTYACHTaMU CIEIYIONUX Pe3yJJdbTaTOB:

JINYHOCTHBIX:

—— c(hOpMUPOBAHHOCTH MPEJICTABICHUN O MAaTEMATUKE KaK YHUBEPCATILHOM SI3bIKE
HayKH, CPEJICTBE MOJICIIMPOBAHMUS SIBIICHUI U MPOLIECCOB, UIESIX U METOJIaxX
MaTeMaTUKH;

—— MOHUMAaHKE 3HAYUMOCTU MAaTEeMaTUKH ISl HAYYHO-TEXHUYECKOI0 Mmporpecca,
c(hOpMUPOBAHHOCTb OTHOIIEHUSI K MAaTEMATUKE KaK K 4YacTH 00IlleueTI0BEYECKOM
KYyJbTYpPbl Y€pe3 3HAKOMCTBO C UCTOpHUEH Pa3BUTHSI MaTEeMaTUKH, SBOJIOIUEH
MaTEeMaTHUYECKUX UJICH;

—— pa3BUTHE JIOTUYECKOT'O MBIIIJICHUS, MPOCTPAHCTBEHHOTO BOOOPaXKEHUS,
aITOPUTMUYECKOUN KYJIbTYpbl, KPUTUUHOCTH MBIIJICHUSI HA YPOBHE, HEOOXOUMOM
1St Oyymieit mpodeccroHaaIbHOM AeATeNbHOCTH, JJIsl IPOJAOIKEHUS 00pa30BaHUs
1 caM000pa30BaHus;



—— OBJIaJICHUE MAaTEeMaTUYECKUMH 3HAHUSIMU U YMEHUSIMU, HEOOXOJUMbIMU B
MMOBCEHEBHOM XKU3HU, 11 OCBOEHUS CMEKHBIX €CTECTBEHHO-HAaYYHbBIX
JTUCHUIUIMH U TUCHUIUIMH NpOo()EeCCHOHATBHOTO UK, AJIS MOTyYeHUS
o0Opa3oBaHus B 00J1aCTSIX, HE TPEOYIOIIUX YIIIyOJIEHHON MaTEMaTUYECKON
MMOJATOTOBKH;

—— FOTOBHOCTH M CITOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJIE CaM000pa30BaHUIO,
Ha NPOTSXKEHUU BCEU KU3HU; CO3HATEIBHOE OTHOLIEHUE K HEPEPBIBHOMY
00pa30BaHUIO KaK YCIOBUIO YCIIEITHOM MPodeCCHOHATIBHOM M 00IIIECTBEHHOM
NEATETBbHOCTH;

—— FOTOBHOCTbH M CITOCOOHOCTh K CAMOCTOSITEJIbBHOM TBOPUYECKOM M OTBETCTBEHHOM
NEATEIBbHOCTH;

—— TOTOBHOCTb K KOJUIEKTUBHOU paboTe, COTPYJTHUYECTBY CO CBEPCTHUKAMU B
00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, YU4eOHO-UCCIIeI0BATEIbCKOM,
MIPOEKTHOM U JPYTUX BUJIAX AEATEIbHOCTY;

—— OTHOILIEHHE K MPOPECCUOHATILHON JIEATEIbHOCTH KaK BO3MOXHOCTH y4acTHs B
pELIEHUU TUYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAITMOHAIBHBIX
mpooiem;

JIP 1 Oco3Haronuii ce0s rpakJJaHuHOM U 3alTUTHUKOM BEJIWKOM CTpPaHBI.

JIP 2 IlposBnsronmi akTUBHYIO TPAXKIAHCKYIO MTO3ULUIO0, JEMOHCTPUPYOLINAN
MIPUBEP>KEHHOCTh NPUHIUIIAM YECTHOCTH, MOPSATOYHOCTH, OTKPHITOCTH,
SKOHOMHUYECKHU aKTUBHBIN U YYAaCTBYIOIIHUMI B CTYJICHUECKOM U TEPPUTOPUATILHOM
caMOYIIpaBJIeHUH, B TOM YHUCJIE HA YCIOBUSIX JOOPOBOJIBUECTBA, TPOTYKTUBHO
B3aUMO/ICHCTBYIOIINM U YyYaCTBYIONIUN B AEATEIBHOCTHA OOIIECTBEHHBIX
OpraHU3aIuH.

JIP 3 ColGmtonaromuii HOpMbI TIPABOTIOPSIAKA, CIASAYIONUN HUeanaM rpakIaHCKOTO
oOmrecTBa, obecreueHus: 6€30MacHOCTH, PaB U CBOOO rpaxkaaH Poccum.
JlostbHBIN K YCTAHOBKAM U MPOSIBICHUSIM MIPEACTABUTENEH CYOKYIbTYD,
OTJIMYAIOIINI UX OT TPYI C IECTPYKTUBHBIM U IEBUAHTHBIM MTOBEJCHUEM.
JIEeMOHCTPUPYIOLINN HEMPUATUE U MPEAYIIPEKAAIOMINN COLUAIBHO OMAaCHOE
MOBEJICHUE OKPYKAIOIIHX.

JIP 4 TlposBnsitoniuii U 1€eMOHCTPUPYIONINN YBaXKEHUE K JIIO/ISIM TPYy/a,
OCO3HAIOMINK IIEHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsiuiics K GOpMUPOBAHUIO B
CETEeBOM cpefie TMYHOCTHO U MPO(PECCHOHATBHOTO KOHCTPYKTUBHOTO «IIH(PPOBOTO
ciena.

JIP 5 JIeMOHCTpUpYIOIIHAN TPUBEPKEHHOCTD K POAHOU KYJIbTYpPE, HCTOPUYECKON
naMsATH Ha OCHOBE JII0OBU K PoninHe, polHOMY Hapoay, Majol poJIuHE, TPUHITHIO
TPaAUIMOHHBIX LIEHHOCTEl MHOTOHAIMOHAIBHOrO Hapoaa Poccun.

JIP 6 IlposBnsitoniuii yBa)K€HHUE K JIIOASM CTapIIEro MOKOJIEHHUSI U TOTOBHOCTD K
YYaCTHUIO B COLIMATBHOMN NMOAIEPIKKE U BOJIOHTEPCKUX IBUKEHUSX.

JIP 7 Oco3Harouyi IpuOpUTETHYIO IEHHOCTh JUYHOCTH Y€JIOBEKA; YBAXKAIOIIUM
COOCTBEHHYIO U UYKYI0 YHUKAIIBHOCTh B PA3IUYHBIX CUTYaIIUAX, BO BCEX opMax
U BUJaX JESATEIbHOCTH.

JIP 8 IlposBnsironiuii U 1€MOHCTPUPYIOIINN YBaXKEHUE K MPEICTABUTEIISIM
Pa3TUYHBIX 3THOKYJIBTYPHBIX, COIMAIBHBIX, KOH(GECCUOHANBHBIX U MHBIX TPYIIIL.



ConpuyacTHbIN K COXpPaHEHUIO, TPEYMHOKEHUIO U TPAHCISIUU KYJIbTYPHBIX
TPaJULMI U HEHHOCTEW MHOTOHAIIMOHAIIBHOT'O POCCUMCKOT0 rOCYAapCTBA.

JIP 9 Cobnronaromuii ¥ mponaraiupyomui npaBuia 3J0pOBOro U 6€30MacHoro
oOpa3za KU3HH, CIIOPTA; MPEAYNPEKIAAIONTUN TUOO0 MPEOI0ICBAIOIINMA
3aBUCUMOCTHU OT aJIKOTOJIsI, Tabaka, ICUXOAKTUBHBIX BEIIECTB, a3apTHBIX UTP U T.J.
CoxpaHSIOMMI ICUXO0JOTHIECKYIO0 YCTOMUMBOCTDh B CUTYaTHBHO CIIOXKHBIX WJIH
CTPEMUTEITHLHO MEHSIOIIUXCS CUTyaIlUsIX.

JIP 10 3aboTsuuiics 0 3aliUTe OKpY>Karomien cpeibl, COOCTBEHHOM U UykKOil
0€30MacHOCTH, B TOM YHUCie HU(DPOBOH.

JIP 11 IlposBisitomuii yBa)K€HHUE K SCTETHYSCKUM IIECHHOCTSIM, 001aat0Iui
OCHOBAaMH 3CTETUYECKOUN KYJIbTYpHI.

JIP 12 ITpuHuMarommi ceMeiHbIe [IEHHOCTH, TOTOBBIN K CO3JaHUIO CEMbHU H
BOCTIMTAHMIO JIETEH; TIEMOHCTPUPYIONIUI HEPUATHE HACUIIUS B CEMbE, yX0J1a OT
POAUTENBCKOM OTBETCTBEHHOCTH, OTKa3a OT OTHOIIIEHUI CO CBOUMU JE€TbMHU U UX
(bMHAHCOBOTO COAEPIKAHMUS.

JIP 13 Bemmonustomuii mpodeccroHalbHbIe HAaBBIKU B C(hepe cepBHCa JOMAIIIHETO
1 KOMMYHQJIBHOT'O X035HCTBa/TOCTHHUYIHOTO Jeja

JIP 14 BemomnHstonuii mpodecCHOHAIbHBIC HABBIKK B chepe cepBHCa JIOMAIITHETO
1 KOMMYHQJIBHOTO X035HCTBA/TOCTHHUYIHOTO Jiejia C yU4EeTOM CITeM(PUKHN CyObeKTa
Poccuiickon @enepanuun

MeTanpeaMeTHbIX:

—— YMEHHE CaMOCTOSITEIIbHO OTPEEIATh IEH eITeTbHOCTH U COCTABIISATh TUTAHbBI
JEeSTETHHOCTH; CAMOCTOSITEIHHO OCYIIECTBIISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH JIEATEILHOCTH; UCTIOIB30BaTh BCE BO3MOXKHBIC PECYPCHI IS
JOCTH)KEHUS TIOCTABJICHHBIX IEJIeH U peaTn3aluy IJIaHOB eI TeIIbHOCTH;
BBIOWPATH YCTICITHBIE CTPATETUN B PA3IUYHBIX CUTYAIHSIX;

—— YMEHHE MPOIYKTUBHO 00IIATHCA U B3aUMOJICHCTBOBATH B MIPOIIecce
COBMECTHOM JIEATEIbHOCTH, YIYUTHIBATh MO3HIINH IPYTUX YYACTHUKOB
TesTENbHOCTH, 3 (HEKTUBHO pa3pemaTh KOH(PIUKTHI;

—— BIIQJICHUE HABBIKaMH TI03HABATEILHOM, y4eOHO-UCCIICIOBATEILCKON 1
MIPOEKTHOM JIeATEIIPHOCTH, HABBIKAMU Pa3pelieHus pooIieM; CIOCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIILHOMY ITOMCKY METOJIOB PEIICHUS TPAKTUUYSCKUX 3a/1a4,
MPUMEHEHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

—— TOTOBHOCTbH M CIIOCOOHOCTb K CaMOCTOSITEIbHON MH(DOPMAIIMOHHO-
M03HABATEIbHOM JIEATEITPHOCTH, BKJIFOYAs YMEHHE OPHEHTUPOBATHCS B PA3IIMUHBIX
UCTOYHUKAX HH()OPMAIINY, KPUTHUECKH OIICHUBATH U HHTEPIIPETHPOBATH
HHPOPMAITUIO, TIOTYyYaeMYF0 U3 Pa3InIHBIX HCTOYHUKOB;

—— BIIQJICHHE S3BIKOBBIMH CPEACTBAMH: YMEHUE SICHO, JIOTHYHO U TOYHO U3JIararh
CBOIO TOYKY 3pEHUS, UCTIOIH30BATh aJICKBATHBIE S3BIKOBBIC CPEIICTBA;

—— BIIQJICHWE HAaBBIKaMU TIO3HABATEILHOU PEIICKCHH KaK OCO3HAHUS
COBEPIIIAEMBIX JEHCTBUIA U MBICIUTEIIBHBIX MPOIIECCOB, HX PE3YIHTATOB U
OCHOBaHW, TPaHUI] CBOCTO 3HAHWSI M HE3HAHWSI, HOBBIX ITO3HABATEIIBHBIX 33/1a4
CPEICTB JJIsl UX JOCTHKCHUS,



—— LEJEYCTPEMIICHHOCTh B MTOMCKAaX U MPUHITUU PEIICHUHN, COOOPa3UTENHHOCTh U
UHTYUILIUS, Pa3BUTOCTb MPOCTPAHCTBEHHBIX MPECTABICHUI; CHOCOOHOCTD
BOCIPUHUMATh KPaCOTy U TAPMOHHUIO MUPA:

npeAMeTHBIX:

—— c(hOpMUPOBAHHOCTH MPEJICTABICHUN O MAaTEMATUKE KaK YaCTH MUPOBOMH
KyJbTYpbl U MECTE MAaTEMATHKN B COBPEMEHHOM UBWJIM3ALINH, CIOCO0ax
ONMUCAaHUS SABJICHUN PEaTbHOIO MUPA HA MATEMAaTUYECKOM S3bIKE;

—— c¢(hOpPMUPOBAHHOCTH MPECTABICHUI O MATEMATUYECKUX MOHITUAX KaK
BAKHEUIIUX MATEMATUYECKUX MOJEIAX, MO3BOJSIONIMX ONUCHIBATh U U3Y4YaTh
pa3HbIE MMPOLECCHI U SIBJICHUS; IOHUMAaHUE BO3MOKHOCTH aKCUOMAaTHYECKOTO
IIOCTPOEHUSI MATEMATUYECKUX TEOPHIL;

—— BJIQJICHUE METOJAMH JI0KA3aTEIbCTB U aJITOPUTMOB PELICHUSI, YMEHUE UX
MIPUMEHSATH, TPOBOAUTH JT0KA3aTEIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

—— BJIQJICHUE CTAaHAAPTHBIMH IPUEMAMU PELICHUS PALIMOHAIBHBIX U
MPPALUOHAIBHBIX, TOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN
Y HEPABEHCTB, UX CHUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM, B
TOM YHCJIE JUISI TOMCKA ITyTH PELICHUS U WLTFOCTPANKU PENICHUS] YPABHEHUH U
HEPABEHCTB;

—— c(hOpPMHPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX TIOHATHSIX
MAaTEMAaTHYECKOr0 aHAJIN3a U UX CBOMCTBAX, BJIaJICHUE YMEHUEM XapaKTEpU30BaTh
noBegeHNe GyHKIUN, UCTIOIB30BAHUE TIONYICHHBIX 3HAHUHN IS ONMCAHUS U
aHaJIN3a PEaAJIbHBIX 3aBUCUMOCTEN;

—— BJIQJICHUE OCHOBHBIMU MOHATUSIMH O INIOCKUX U MTPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpaX, UX OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTHh YMEHUS
pacrno3HaBaTh reOMeTpuUYecKre PUrypsl Ha YepTexKaX, MOJCISIX U B PEAIbHOM
MUpE; MPUMEHEHHE U3yUYEeHHBIX CBOMCTB reOMEeTpUUYECKUX GUryp u hopmys s
pEILICHUsI TEOMETPUUECKHX 3a/]1a4 U 3a]1a4 C PAKTUYECKUM COAEPKAHUEM;

—— c(hOpMHUPOBAHHOCTH MPECTABICHUHN O MpoIeccax U SBICHUAX, UMEIOIUX
BEPOSATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MUDE,
OCHOBHBIX ITOHSATHSX 3JIEMEHTAPHON TEOPUU BEPOATHOCTEH; YMEHHUIN HAXOJIUTh U
OIICHUBATh BEPOSITHOCTH HACTYIUICHUSI COOBITHI B MPOCTEHIINX MPAKTUIECKUX
CUTYyallUsIX U OCHOBHBIE XapaKTEPUCTUKU CIyYalHbIX BEJIUYUH;

—— BJIaJICHUE HABBIKAMH HCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM IIPU
pelieHnuy 3aaad.



1.4. PeKOMeH)]yeMOC KOJIHUY€CTBO YaCO0B HA OCBOCHMUC
nporpamMmmsl J1UCHAIVIMHBI:

Ounasn popma o0yyeHus:

MaKCHUMaJbHON yueOHON Harpy3Kku oOyuatomierocs 351uac., B ToM ducie:
00s13aTeIbHON ayTMTOPHON yueOHOU Harpy3ku oOydaromierocs 234 yac.;

CaMOCTOSITeIbHOM paboThl oOyuaromerocs 117 gac.

3aouHas ¢popma o0OyueHus:

MaKCHMaJbHON yueOHON Harpy3ku oOyuatomierocs 351 gac., B ToMm yuce:

00s13aTeNPHON ayTUTOPHON y4eOHOM Harpy3ku oOydarorerocs 28 Jac.;

CaMOCTOSATETHLHOM paboThl oOyJaromerocs 323 Jac.

2. CTPYKTYPA, COAEP’KAHUE U TEMATHYECKOE
MJIAHUPOBAHUE YUYEBHOM JUCIHUILJIAHBI

2.1. O0beM yueOHOM NTMCHUNJINHBI M BUIbI Y4e0HOH padoThl

Bun yueOHo# padoThl O0bem O0bem
4acoB 4acoB
O4YHO 3204HO
MakcumalibHas yueOHasi Harpy3ka (Bcero) 351 351
O0s3aTeqIbHAsA ayIMTOPHAs yueOHasi Harpy3Ka (Bcero) 234 28
B TOM YHCJIE:
na0opaTOpHbIE 3aHATHUS
IPAKTUYECKHE 3aHITH 116 24
KOHTPOJIbHBIE Pa0OTHI 1 2
KypcoBast paboTa (IIpoeKT) He MPeayCMOTPEHO -
CamocrosiTesibHast paboTa o0y4yarouerocs (Bcero) 117 323
B TOM YHCJIE:
caMOCTOsITeNIbHAs paboTa HaJ KypCcOBOW paboTOi - -
(IpOEKTOM) HE MPEAYCMOTPEHO
BrinosiHeHuE JOMAIIHUX 330aHUN 117 323

HTrorosas arrecranys B ¢popMe IK3aMeHA




2.2 TemaTnyeckuii IiiaH M coaep:kanue yyeonoi gucunmimusl OY/1.10 MaremaTtuka

HaumeHoBanue Copnepxxanue yueOHOro MaTepuasia, cCaMoCTOsITe/IbHAS PadoTa 00y4aouIMXCsl. Oo0bem Oo0bem YpoBeHb
pa3/iesIoB H TeM 4acoB 4acoB OCBOCHHS
04HO 3204HO
1 2 3 4 5
Tema 0.1 Marematuka B HayKe, TEXHHKE, SKOHOMHKE, MH(GOPMAIIMOHHBIX TEXHOJOTUSAX M MPAKTHYECKOU NESTEIbHOCTH. 2 -
Leny n 3a1aun U3ydeHne MaTEMaTHKU B YUPEXKICHUIX CPEIHErO MPOQeCcCHOHATIBHOI0 00pa30oBaHMsI.
Breaenne
Pazpea 1.
Pa3BurTue nonsaTHa 0
4ucie.
Tema 1.1. 3anuch HeNbIX ¥ palMoOHAIBHBIX YHcesl. ApuMeTHIecKue AeHCTBYS Hall HUMU. JlefleHne ¢ 0cTaTKOM, PU3HAKU 1 1
JenuMocTH. PasioxeHrne HaTypaJlbHOrO YHWCIa Ha IPOCThle MHOXKHUTEnW. HamOonpmmii oOmmid aenuTemsb.
Hensie n Hanmenpmiee obmee xpatHoe. OObIKHOBEHHBIE ApodH. [IpaBuiibHbIe, HenpaBUiIbHBIE ApoOu. PaBeHCTBO ApoOeii.
panuoHaJbLHbIE OcHoBHOe cBoiictBO Jnpobu. Cokpamienue apooOei. [IpuBenmenuwe apoOeir kK  0o0mEeMy 3HAMCHATEIIO.
ynucaa. Apudpmernueckue IeWCTBHS HaX OOBIKHOBEHHBIMU Jpo0siMu. Jlecsaruunbie apoOu. Apudmernieckue nedcTBHs
HaJa JecITHYHBIMU ApoOsmu. [IpomeHTsl. OOpamieHne OOBIKHOBEHHOH ApoOM B OECKOHEUHYIO JECATHIHYIO
reproandecKyto 1pods. KoopaunatHas npsmas. MHOXKECTBO palMOHAIBHBIX YHCEI
Tema 1.2. JleiictButenbHple uncna. YucnoBas mnpsmas. OO03HaYeHHs HEKOTOPHIX YHCIIOBBIX MHOXKecTB. CpaBHeHHe 1 2
JlelcTBUTENBHBIX unced. CBONCTBA YUCIIOBBIX HEPAaBEHCTB. UHCIIOBBIE IPOMEXYTKA. Moaylb OelCTBUTEIBHOIO
JeiicTBUTe/ILHBIE yucina. PopMmyna pacCcTOSIHUS MEXKAY ABYMS Toukamu. [IpaBmiia JedcTBUSI HaJ AEHCTBUTEIBHBIMH YHCIIAMH.
4ucaa. CBoiicTBa apU(pMETHYECKUX NCHCTBHUI Hal JeHCTBUTENbHBIMU uucnamu. [Ipormopuuu. llemas wacts umncia.
JpoGnast yacts uncina. MppanuonansHble Yucia
IIpakTryeckoe 2ansTHEe 0 TeMaMm 1.1 n 1.2 2 1
Tema 1.3. Mogyns pgefictBurensHoro umcna. @opmyna paccTOSHHS MEXITy IByMs ToukaMmu. [IpaBuia neiicTBus Hap 1 2
JIeWCTBUTENBbHBIMA  unciamMu. CBoicTBa apuUMETHYECKMX JCHCTBUMA Haja ACHCTBUTENBHBIMH  YHCIAMHU.
pubanxeHHbIe [porropumu. Lenas yacte uncna. JpobHas wacts uncna. Onpenenenue apuMETHIECKOro KBaJpaTHOIO KOPHS.
BBIYHCIEHUS U CBoiicTBa aprupmMeTHuecknx KopHeid. KopeHb HeueTHOH cTereH N3 OTpUIATEIbHOTO Ynciia
BBIYHCIUTEIbHBIE
cpeacTea
Tema 1.4. [TpubmmxenHple 3HaYeHUsT yucen. AOCONIOTHAs W OTHOCHTENbHAS IOrPEIIHOCTH. JlecATHYHbIe NMpUOIIKEHNS 1 2
JICWCTBUTENIBHOTO 4YHCJIa IO HEAOCTaTKy M 1o u30bITKy. [IpaBmiio wn3BiedYeHHWs KBaJpaTHOrO KOpHS U3
Crenenn ¢ HaATYypaJIbHOr0 YUCHa.
PalMOHAJIBHBIM U
AeHCTBUTEIbHBIMHA

nmoxkasarTeJjieM.
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IIpakTnyeckoe 2anHsTe o TeMam 1.3 u 1.4

Tema 1.5.

KommiekcHbie
quciIa

IloHsiTHE O KOMIUICKCHOM YHCIIE. ApI/I(bMeTI/I‘IeCKI/Ie Ooniepanu HaJl KOMIUICKCHBIMU YHUCIaMU. AJ'IFC6paI/I‘IGCKa$I
(bopMa KOMILIEKCHOTO urciia. OThICKaHUe KOMILIEKCHBIX KOpHeﬁ YpaBHCHUA.

IIpakTryeckoe 3ansaTHE 1O TEMeE 1.5

IIpopuisHbie n npogeccHOHATHHO 3HAYHMMBbIE 3JIEMEHTHI cofiepkaHusi. lcronbp3oBaTh NPHOOpETEHHBIE
3HAHWS B IPAKTUUECKOM IEATEIHLHOCTH W B IIOBCEIHEBHOW JXM3HHM, apu(MeTHUECKUe NEWCTBUS HaJ YHCIAMHU,
YCTHBIE ¥ IMCbMEHHBIE ITPUEMBI; IIPHOJIM)KEHHBIC 3HAUYCHNS BEJIMYMH U TTOTPEITHOCTH BBIYHMCIEHUH (abcomoTHas
1 OTHOCHUTENbHAs); CPAaBHEHHE YMCIIOBBIX BBHIPAKECHHH.

CamocrosiTeqibHasi padoTa: BBIIOJIHEHHE JOMAIIHUX 3aJaHuil 110 pa3jeny |

IIpumepHasi TeMaTHKa BHEAYIHUTOPHOI CAMOCTOSITEJILHO PadoThI

©CoNo AW E

Apudpmernueckre ASHCTBUS HAJL YHCIAMH.

[TpubamxeHHble 3HAYEHNS BETMYHH.

CoMHUTeNBHBIE TU(PHI YNCTIA.

[TpaBuito 3anucy MpUOIMKEHHBIX YHCET.

OxpyriieHre MPHOIMKEHHBIX YHCEL.

I'pannma abcomoTHOM MOrPEeNIHOCTH PUOIKEHHOT0 YHCTIa.
I'paHnIa OTHOCHUTENHHOM MOTPEUTHOCTH MTPUOIMKEHHOTO YHUCTIA.
[paBuita neficTBril ¢ TPUOIMKEHHBIMI YUCTIaAMH.

. OcHOBHBIE IPYNNBI MUKPOKAJIBKYASTOPOB U MX OCHOBHBIE OTJIMYHSI.

10. CsoiicTBa crereHei.
11. OcHOBHEIC IpaBHJIa BRITIOIHEHNS BRIYUCIUTEIHFHOTO IIPOIIecca.

16

Pazgen 2.

Kophu , crenenn,
Jorapugmsl.

Tema 2.1

CTeneHu U Ux
cBoOiicTBA.

Crerens ¢ HATypaJIbHbIM ITOKA3aTCJICM. CBolicTBa CTCIEHU C HATypaJIbHbIM IIOKA3aTCJICM. CrerneHb ¢ HYJICBBIM
mokazareneM. CTeneHbp ¢ OTPULATCIIBHBIM  [ECJIBIM  1IOKAa3aTCJICM. CTaHZ[apTHBIﬁ BU IIOJOXHUTCIIBHOI'O
JICUCTBUTEIIFHOTO YHCIIA.

IIpakTryeckoe 2ansTHE N0 TEMe 2.1

Tema 2.2.

HpeO6pa3OBaHI/IH anre6pa1/1qecm/1x BI)Ipa)I(eHI/Iﬁ, coACpiKalUuX CTCICHU.
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HeiicTBus co
CTCNICHAMM.

Tema 2.3

Kopun n nx

Omnpenenenne apu(MeTHIecKoro KajpaTHoro kopHs. CBoiicTBa apudmerndyeckux kopHei. KopeHbp HedeTHOMH
CTETIEHU U3 OTPULATENBHOrO YUCa.

CBOlicTBA.
IIpakTHyeckoe 2ansaTHE O TeMaM 2.2 u 2.3
Tema 2.4 [Ipeobpa3oBanue anredpanvdecKux BHIPAXKEHUH, COAEPIKAIINX KOPHH.
JeiicTBus ¢
KOPHSIMH.
IIpakTryeckoe 2ansTHE N0 TeMe 2.4
Tema 2.5. Creniens ¢ qpoOHBIMU TTOKa3zaTensiMu. CBOMCTBa CTeNeHEH ¢ paloHANBHBIME IoKazaTensiMu. [IpeobpasoBanne
palMOHANIBHBIX, HUPPALMOHAIBHBIX, CTENECHHBIX, ITOKAa3aTeNbHBIX BbIpakeHWH. [IpeoOpazoBaHWe YHCIOBBIX H
O6o06maroume OYKBEHHBIX BBIPa)KCHHUH, COIEpKAIINX CTENCHH, IIPUMEHSISI CBOMCTBA.
MOHATHUS O

nmoxkasarteJjie CTCIICHU.

IIpakTryeckoe 2aHsATHE N0 TEME 2.5

Tema 2.5
(mponoJskeHue).

O6o01maomme
IMOHATHA O
MoKa3areJie CTeNeHH.

Hpeo6pa3OBaHHe YHUCJIOBBIX U 6yKBeHHI>IX BBIpa)KeHPIﬁ, CoACpKaIuX CTCIICHU, IIPUMCH A CBOMCTBA.

[pakTryeckoe ransTHE 11O TEMe 2.5

Tema 2.6

Jlorapugmsl u ux

Omnpenenenne jorapupma MOJOKHUTEIBHOTO YMCIa O AaHHOMY OCHOBaHHMIO. OCHOBHOE JOrapu(pMHUIECKOe
ToxnectBo. [IpaBuna nevictBus ¢ norapudmamiu. Ilepexon K HOBOMY OCHOBAaHHIO Jlorapupma

CBOlicTBA.
IIpakTHyeckoe 2aHsATHE 1O TEME 2.6
Tema 2.6 Iepexo kK HOBOMY OCHOBaHHIO JIOTapuQma
(mponoskeHue)

Jlorapugmsl u ux
CBOlicTBA.

IIpakTHyeckoe 2ansaTHE 1O TEMeE 2.6
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Tema 2.7 HecaTnunsle W HaTypaJbHble JorapuMmbpl. XapakTepuCTHKa M MaHTHCCa JIECATHYHOrO Jorapudma. 2
JlorapndmupoBanne n norenmpoBanue. [IpeodpasoBanue orapu(MUIECKUX BHIPAKECHHH.
JeiicTBus ¢
Jorapupmamu.
IIpakTHyeckoe 3aHsATHE 1O TEME 2.7 2 1
IIpopuisHbie n npogeccHOHATHHO 3HAYHMMBbIE JJIEMEHTHI cofiepxkaHusi. lcronbp3oBaTh NPHOOpETEHHBIE
3HAaHUSA B TPAKTHYECKOW NESITENBHOCTH W B IIOBCEIHEBHOM JKM3HH, CTeNeHW M KOpHU. KopHM HaTypaibHON
CTENeHN W3 YMclia W UX cBoMcTBa. CTENeHM C palMOHANBHBIMH IIOKa3aTeNsiIMH, WX cBoicTBa. CrereHu ¢
JeHCTBUTEIBHBIMY MOKa3aTessiMi. CBONCTBA CTETIEHEH ¢ AeHCTBUTEIBHBIMU ITOKA3ATEISIMH
IIpopuisHbie n npogeccHOHATBHO 3HAYHMMBbIE JJIEMEHTHI cofepskaHusi. lcronap3oBaTh NPHOOpETEHHBIE
3HAHWSA B NPAKTUYECKOH AEATEIHHOCTH M B IOBCEJHEBHOW XW3HH, Jiorapudm. Jlorapudm umcma. OcHOoBHOE
sorapu(pMuUecKoe TOXAECTBO. JlecsiTHUHBIE W HAaTypajbHbIE Jorapudmel. [IpaBuia aeiicTBus ¢ norapudmamu.
Ilepexoq k HOBOoMy ocHoBaHMIO. [IpeoOpasoBaHme anreOpanyeckux BbIpakeHHH. I[IpeoOpa3oBanue
palrOHaNIbHBIX, HPPAIMOHAIIBHBIX, CTETICHHBIX, TIOKa3aTENbHBIX U JIOrapu(hMUUECKUX BBIPAKESHHUH.
CamocrosiTeibHast padoTa: BBIIOJIHEHUE JOMAIIHUX 33aJaHUAM 10 pa3feny 2 15 42
IIpumepHasi TeMaTHKa BHEAyIUTOPHOI CAMOCTOSITEJIbHOM PadoThI
1. CsoiicTBa creneHei.
2. Ompenenenue morapugma.
3. CsaoiicTBa n0raprugmos.
4. HarypasnbHble, 1eCATUYHBIE JIOTAPH(MBL
Pazpneu 3.
OcHOBBI
TPUTOHOMETPHUH.
Tema 3.1. Pannannas u rpagycHast Mepa yria. BpamaTeiapHoe IBIHKEHHE. 1
Paguannas mepa
yraa.
[Mpaktrueckoe 3ansTre mo Teme 3.1 1 1
Tema 3.2. UYncnoBast OKpY>KHOCTh Ha KOOPAWHATHOW IJIOCKOCTH. BpamaTtensHoe ABIKEHHE. 1
Yucnosasn

OKPY/KHOCTb.
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Tema 3.3.

Onpenenenne
TPUTOHOMETpHYeC
KHX (QYHKIUA.

Omnpenenenne  TpuroHoMmerpudecknx  Qynkouil.  OmpeneneHue  cuHyca, KOCHHYca — yria.  3HaKd
TPUTOHOMETPUYECKHUX (PYHKIHIT 110 YEeTBEPTSIM.

IIpakTnyeckoe 2ansaTHe no TeMam 3.2 u 3.3

Tema 3.4.

3aBUCHMOCTDb MeKIY
TPUTOHOMETPHYECKHU
MU PYHKUMAMH

Hor[apHa;I 3aBUCUMOCTL MCKAY TPUTOHOMCTPUICCKUMU (byHKHI/ISIMI/I. OcHoBHOE TPUTOHOMETPUICCKOC
TOXICCTBO. HpI/IMCHeHI/Ie OCHOBHOI'O TPUTOHOMETPUYCCKOI'O TOXACCTBA UIA TOXKICCTBCHHBIX HpeO6paBOBaHPII>i.

Tema 3.5. Tpuronomerpudeckne (QyHKIUH YUCIOBOTO aprymenTa. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.
Tpuronomerpu4ecKu
e GyHkuun
YHCJI0BOI0
apryMeHTa..
IIpakTuyeckoe 3ansaTue no remam 3.42 u 3.5
Tema 3.6. CuHHyC, KOCHMHYC, TaHT€HC M KOTAHI€HC CYMMBI M Pa3HOCTH IBYX YIJIOB. BblpaskeHnme cuHyca, KOCHHYyca U

D opMyJIbI CI0KEHHUS.

TAHTCHCA CYMMBI YI'JIOB YCPE3 3HAYCHHUA OTHUX YIJIOB.

Tema 3.7.

Cunyc, KocMHYC U
TAHTCHC ABOITHOI 0

Hpeo6pa3OBaHHe CHHYCad, KOCMHYCAa W TAHI'CHCA I[BOI\/'IHOFO yria, UCIoJab3ys (bOpMyJ'ILI CJIOXKCHUA JIBYX YIJIOB.
Hpeo6pa3OBaHHe CHHYCa, KOCMHYCAa U TaHI'CHCA IMOJIOBUHHOI'O YTJIad, UCIIOJIb3 Yy (bOpMyJ'ILI CJIOXKCHHUA.

yraa.
[paktrueckoe 3ansTue mo Temam 3.6 u 3.7
Tema 3.8. ®opMynbl TIpuBeicHus. [IpUBEIeHHE CMHYCOB, KOCHHYCOB M TaHreHcoB yriaoB Oombmmux 90° kx cuHycam,
KOCMHYCAaM ¥ TAHI€HCAM YTJIOB MEHBIIMX MM paBHbIX 90°
OcHOBHBIE
TPUTOHOMETPHYECKH

e npeodpa3oBaHusi

Tema 3.9.

®opMmyJibl ABOIHOTO
yriaa.

[IpeoOpa3oBaHuEe TPUTOHOMETPUICCKUX BBIPAKEHHUN C TOMOIIBIO (YOPMYN MPHUBEICHUS, UCIIONB3YIO (POPMYIIBI
JIBOMHOrO yria.

IIpakTryeckoe 2ansTHE N0 TeMaM 3.8 u 3.9
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Tema 3.10.

IIpeoGpasoBanue
npocTel mux
TPUTOHOMETPUYIECCKH
X BbIpa:KeHH

[Ipeobpa3oBaHKue TPUTOHOMETPHUYECKUX BBIPAXKEHUH ¢ MOMOIIBIO (hopmyl rmonoBuHHOrO yria. [IpeobpasoBanne
TPUTOHOMETPUYECKUX BBIPAKEHUH C MOMOIIBIO (OPMYT NPUBEACHUS, HCIONB3YI0 (HOPMYIBI JBOHHOTO H
MIOJIOBUHHOT'O YIJIOB.

Tema 3.11.

Tpuronomerpuiecka
A1 pyHKIuUA y=sin x

Tpuronomerpuyeckas ¢pynknust y= sin x. E€ cBoiictBa u rpadux. [lepnopnanocts.

IIpakTnyeckoe 2ansTre no Temam 3.10 u 3.11

Tema 3.12.

Tpuronomerpuiecka
A1 QYHKIUA Y= COSX

Tpuronomerpuueckas pynkuust y= cosx. E€ coiictBa u rpaduk. Ileprnogunanocts.

Tema 3.13. Tpuronomerpuyeckas GyHKIMH y= tg X, y=ctg X. Mx cBoiicTa u rpaduk. [TleproguaHocTs.
Tpuronomerpu4ecKu
e GyHKIHMHU y= tg X,
y=ctg Xx.
IIpakTryeckoe 2ansTHEe N0 TeMaM 3.12 1 3.13
Tema 3.14. ApKcuHyC, apKKOCHHYC. ApKTaHTEHC, apKKoTaHreHc. lIpocreifme Tpuronomerpudeckrue ypaBHeHus. Pemenne
UTOHOMETPUUYECKHUX YPaBHEHHH.
OCHOBHBIE METOBI P P P
peleHus
TPUTOHOMETPHYECKH

X YPaBHEHUIA.

IIpakTHyeckoe 2ansTHEe N0 TeMe 3.14

IIpopuisHbie U TNpodeccHOHATBHO-3HAYMMBIE 3J1eMeHTHI cofaep:kanusi. lcronb3oBarhk NpHoOpEeTEeHHBIE
3HAHUS B NPAKTUYECKOH IEATENBHOCTU M B MOBCEJHEBHOM »XKU3HU, PamuanHas Mepa yrma. CHHyC, KOCHHYC,
TAHTeHC, KOTAaHTEHC, CEKaHC, KocekaHC uucia. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (OpMyIIbI
npuseneHus. CHHYC, KOCHHYC U TAHTE€HC CYMMBI U pa3HOCTH JIBYX YIJIOB

IIpoduisHbIe 1 MpodecCHOHATBLHO 3HAYNMBbIE JIEMEHTHI cofep:kaHus. Vcronp30BaTh NpHOOpETEHHBIE
3HAHUS B IPAKTUYECKOH JEATEIbHOCTH, CHHYC U KOCUHYC ABOMHOrO yria. GopMyIibl IOJIOBUHHOTO YIJIa.
[Ipeobpa3oBaHne CyMMBI TPUTOHOMETPHUYECKNX (DYHKIMH B IIPOM3BECHNE W IPOU3BEICHHS B CYMMY.
BeIpakeHne TpuroHoMeTpruyeckux (pyHKIMM Yepe3 TaHreHC IMOJOBUHHOIO apryMeHTa. [IpeodpazoBanust
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HpOCTeﬁHIHX TPUTOHOMETPUICCKUX BBIpa)KeHPIﬁ.

IIpopuisHbie n npogeccHOHATBHO 3HAYHMMBbIE JJIEMEHTHI cofepxkaHusi. lcronp3oBaTh NPHOOpETEHHBIE
3HAHUS B NPAKTUYECKOU AESITEIbHOCTH, APKCHHYC, apKKOCUHYC, apKTaHI€HC, apkKoTaHreHc uucia. [Ipocreiinue
TPUTOHOMETPHUUYECKHE YPaBHEHHS. Pemenue TPUTOHOMETPUUYECKUX YpaBHEHUI. IIpocreiimue

TPUTOHOMETPUICCKNEC HEPABCHCTBA.

CamocrosiTesibHAs padoTa: BBHIIOJHEHUE JOMAIIHUX 3a1aHUi 10 pa3ieny 3

IIpumepHasi TeMaTHKa BHEAYIUTOPHOI CAMOCTOSITEJILHOH PadoThI

ONooukrwWwNE

Onpenenenue paguaHa.

®dopmyra nepeBojia rpaaycHON MEpHI yIila B paJdaHHyIo.
OmnpenenieHne cuHyca, KOCHHYyca, TAHTeHCa, KOTaHI'eHea YIJia.
OO0patHble TPUTOHOMETpUUECKHE (QYHKIIHH.

CBoiicTBa 1 rpa)uKH TPUTOHOMETPHUYECKUX (HYHKIMH.

CBoiicTBa 1 rpauKH 0OPATHBIX TPUTOHOMETPUUYECKHX ()YHKIIUH.
[MTocTpoeHne reoMeTpu4ecKix Mpeodpa3oBaHMUH.

Pemienne TpUroHOMETPUYECKUX HEPABEHCTB.

15

42

Paznen 4.

DyHKIUH U
rpadguxn.

Tema 4.1

DOyHKIUH.

OO6macTb onpeaeneHus 1 MHOXeCTBO 3HaueHUH (yHkiui. I'padux Gynkuun. CriocoOsr 3aganust GpyHKIHH.

Tema 4.2

CpoiicTBa QyHKIMIL.

MOHOTOHHOCTb, NEPHONUYHOCTH. [IpoMexyTKH Bo3pacTaHuss M yObiBaHus. I'paduueckas HHTepmpeTarys.
[Tpumeps! PyHKIMOHATBHBIX 3aBUCUMOCTEH B PEaTbHBIX IPOLIECCAaX U SBICHUSX.

IIpakTryeckoe 2ansTHEe N0 TeMaM 4.1 n 4.2

Tema 4.3

Oo0patnble pyHKIUM.

[onsitne obpatHo#t ¢GyHKuMHM, cBoiicTBa. OO1acTh ompeneieHUs W OONACTh 3HA4YEHHS OOpaTHOW (YHKIHH,
rpaduk odpaTHON QyHKIMU. AprudMeTnueckne onepauy Hax GyHKuusaMy. CiioxkHas GyHKIMS (KOMITO3HITHS).

Tema 4.4

CreneHHbIe U
MOKAa3aTe/IbHbIe
dyHknumii.

Omnpenenennst GyHKIMHA, nX cBoicTBa u rpaduku. IlpeoOpazoBanust TpaduKoB: MapaieNbHBIA MEepeHoc,
CUMMETPHS OTHOCHTEIBHO OCEHl KOOpAMHAT M CHMMETpPUS OTHOCUTEIBHO Haudajaa KOOPAMHAT, CUMMETPHS
OTHOCHTEIIBHO MPSIMOM y=X PAaCTSKEHUE U CIKATHE BONb OCEH KOOPIUHAT.
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IIpakTnyeckoe 2ansTe o TeMam 4.3 u 4.4

Tema 4.5.

Jlorapudgmudeckue
$byHknun.

Omnpenenennst GyHKIMA, nuX cBoicTBa u rpaduku. IlpeoOpazoBanust TpaduKoB: mMapaieNbHBIA MEepeHoc,
CUMMETPHs OTHOCHTEIBHO OCEHl KOOpAMHAT M CHUMMETpPUS OTHOCUTEIBHO Haudajaa KOOPAMHAT, CUMMETPHS
OTHOCHTEJIBHO MPSIMOM y=X PAaCTSKEHUE U CIKATHE BONb OCEH KOOPIUHAT.

Tema 4.6.

Tpuronomerpu4ecKu
e GyHknum.

OmnpeneneHns: TPUrOHOMETPUYECKUX (QYHKIMH, UX CBOMCTBA M rpaduku. [lepnognanocts. CuMMeTpusi 00paTHBIX
(GYHKIMH OTHOCHTEIBHO MPSMON Y=X PacTsHKEHHE U CXKAaTHE BIOJb OCEH KOOpIUHAT.

IIpakTryeckoe 2ansTHE N0 TeMaM 4.5 1 4.6

Tema 4.7.

IHocTpoenne
rpa¢ukoB
TPUTOHOMETPHYECKH
X GpyHknmii.

CBoiicTBa M TpadMKH TpUTOHOMEeTpuueckux ¢yHKumi. IIpeoOpasoBanust rpaduKoB: HapajuIeNbHBIA MEpeHoc,
CUMMETpPHS OTHOCUTEIBHO OCEH KOOPAWHAT U CUMMETPHsSl OTHOCUTEIBHO Hayalla KOOPAUHAT, PACTSDKEHHE U
CKaTUE BIOIb OCEW KOOpAUHAT.

IIpaxTryeckoe 2ansaTHe 1O Teme 4.7

Tema 4.8.

IIpeoGpasoBanue
rpa¢ukoB
TPUTOHOMETPHYECKH
X pyHKumit

Omnpenenennst GyHKIMA, WX cBoicrBa u rpaduku. IlpeoOpazoBanust TpaduKoB: MapaielabHBIH HEpeHoc,
CUMMETPHS OTHOCHTEIBHO OCEHl KOOpAMHAT M CHMMETpPUS OTHOCUTEIBHO Haudajaa KOOPAMHAT, CUMMETPHS
OTHOCHTEJIBHO MPSIMOM y=X PAaCTSKEHUE U CIKATHE BONb OCEH KOOPIUHAT.

IIpakTHyeckoe 2ansaTHE 1O TeMe 4.8

IIpopuisHbie n npodeccHOHATBHO 3HAYHMMBbIE JJIEMEHTHI cofepkaHusi. lcronap3oBaTh NPHOOpETEHHBIE
3HAHWS B MPAKTUYECKOHN IESTENbHOCTH, BEIYUCIAT 3HaUeHHE (DYHKIMHU TI0 33JaHHOMY 3HAYE€HHIO apryMeHTa Mpu
Pa3IMYHBIX CrIoco0ax 3aaaHus QyHKIHN.

IIpopuisHbie n npogeccHOHATBHO 3HAYHMMBIE JJIEMEHTHI cofepskaHusi. lcronap3oBaTh NPHOOpETEHHBIE
3HAHWS B MPAKTUYECKON JEATEILHOCTH, OIPEACNISATh OCHOBHBIE CBOIMCTBA YHMCIIOBBIX (PYHKIMH, WILTIOCTPUPOBATH
nx Ha rpadukax, cTpouTh rpaduKH W3Y4CHHBIX (YHKIMH, WUCIIOIB30BATh MOHATHS (DYHKUIMH IJISl ONMUCAHUS U
aHaJIM3a 3aBUCHMOCTEHN BEJIUYUH.

IIpopuisHbie n npogeccHOHATBHO 3HAYHMMBbIE 3JIEMEHTHI cofiepkaHusi. lcronp3oBaTh NPHOOpETEHHBIE
3HAHWS B IIPAKTUUECKOW JMEATeIbHOCTH, ONHCAHHWE C TIOMONIbI0 (DYHKIMH Pa3IMYHBIX 3aBHUCHMOCTEH,
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MIpe/ICTaBJICHNE UX TpadUIecKy, MHTEPIPETALMN TPa(UKOB.

IIpopuisHbie n npogeccHOHATBHO 3HAYHMMBbIE JJIEMEHTHI cofiepxkaHus. lcronabp3oBaTh NPHOOpETEHHBIE
3HAHWS B MPAKTUYECKOH JEATEIBHOCTH, OIPEACNISATh OCHOBHBIE CBOIMCTBA YHMCIIOBBIX (PYHKIMH, WILTIOCTPUPOBATH
nx Ha rpadukax, cTpouTh TpadUKH M3YyYCHHBIX (YHKIIMH, WUCIIOIB30BAaTh MOHATHS (DYHKUUH JJISI ONUCAHUS U
aHaJIM3a 3aBUCHMOCTEHN BETUYNH

KonTpoasnas padora 1 2
CamocTrosiTesibHAasi padoTa: BBHITOJHEHUE JOMAIIHUX 3aJaHuM 10 pa3aeny 4 11 30
IIpumepHasi TeMaTHKa BHEAYIUTOPHOI CAMOCTOSATEJILHON PadoThI
1. HppannonaibHOE BEIpaXKEHHE
2. CrerneHb ¢ palMoHAIEHBIM [TOKa3aTeeM
3. [MokazaTenpHast QyHKIUSA
4. I'padmk nokazaTenbHOI QyHKIMN
5. CBoiicTBa MOKa3aTeIbHOW (QYHKIMN
6. Jlorapndmudeckast GyHKINS, CBOHCTBA, TpauK.
7. CreneHHast GyHKIHMS, CBOHCTBA, TpauK.
8. IIpeobpa3zoBanue rpa)uKOB CTENEHHOMH, TOKA3aTeIbHON, JIorapru(pMuIecKkoil §yHKITHA.
9. [IpeobpazoBanue rpaiKOB TPUTOHOMETPUICCKUX (hYHKITHH.
KonTponsnas pabora 1
Pazpen S
YpaBHenus u
HepaBeHCTBA.
Tema 5.1 OnpeneneHre ypaBHEHHA C OAHOM mepeMeHHOW. PaBHOCWIBHOCTB ypaBHeHMH. JIMHEHHbIE ypaBHEHUS. 1
KBanparusie ypaBuenws. [lomsitue cneactBust ypaBHeHMs. JlpoOHO-pammonHanbHble ypaBHeHHS. OOnacts
YpaBHenue ¢ o1HoO# | onpexeneHus ypaBHeHHMs. ppanyoHanbHble ypaBHeHuUs. [loka3arenbHble ypaBHEHNSI.
nepeMeHHOM.
Tema 5.2. Pemenne ypaBHenust p(x) = 0 METOZOM pas3fIOKEHHS €ro JIEBOM YacTH Ha MHOXHWTENIH. Pelnenue ypaBHEHHI 1
METOJIOM BBEJCHHS HOBOH NepeMeHHOW. bukBanpaTtHele ypaBHeHus. lcnonp3oBaHue CBOWCTB M TIpadUKOB
Metons! pemiennsi | GyHKIMI npu pemieHNMH ypaBHEeHWH. PemieHne 3ajad ¢ IOMOIIBIO COCTaBIICHWs ypaBHeHMH. MHTeprperaums
YpPaBHeHHH. pe3ynbTarta, yueT peasbHbIX OrpaHUuCHHH.
IIpakTHyeckoe 2aHsTHE 1O TeMaM 5.1 u 5.2 2 1
Tema 5.3. Cucremsl IByX ypaBHEHHH ¢ JIBYMs IepeMEeHHBIMH. PaBHOCHIIBHBIC CHCTEMBI. Perenne cucreM OByX ypaBHEHHMH 1
C JBYMsI TIEpEMEHHBIMH METOJOM IIOACTAHOBKH. PelleHne cucreM IByX ypaBHEHHH C JBYMs IIepeMEHHBIMU
Pemienue cucrem METOJIOM CIIOKeHHs. PemieHue cucteM IBYX YpaBHEHWH C ABYMs IIEPEMEHHBIMH METOAOM BBEACHHS HOBBIX
YpaBHeHHUH. niepeMeHHbIX. Jloraprugpmudeckue ypaBHEHHSI.
Tema 5.4. I'paduueckoe pemieHre cuUCTeM IyX YpaBHEHHH C JByMs IepeMEHHBIMH. lcciemoBaHHME CHCTEMBI JBYX 1
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Pemenne pa3nbix
BH/I0B YPaBHEHUI

JIMHCHHBIX ypaBHeHI/Iﬁ C ABYMS IICPEMCHHBIMU. Pemenue 3aa4 C IIOMOIIbIO COCTAaBJICHHUA CUCTEM ypaBHCHI/II\/’I.

IIpakTryeckoe 2ansTHE 10 TeMaM 5.3 u 5.4

Tema 5.5.

Pemenne pa3nbix
BU/IOB YPaBHEHUI

Pemienne  TpUrOHOMETPUUYECKUX ypaBHEHUI MeTon pasiokeHHs Ha MHOXUTEIHM U METOJ CBEICHHSA K
KBaJJpaTHOMY YPaBHEHHUIO

Tema 5.6.

HepasencrBa ¢
O/IHOI1 IepeMeHHOI.

OCHOBHBIC TIOHATHS, CBSI3aHHBIC C PEIICHHEM HEpaBEHCTB. [ padudeckoe pelieHHEe HEPABCHCTB C OIHOU
nepeMeHHo. JIuHeliHble HepaBeHCTBAa C OAHOM MepeMeHHOW. CHcTeMbl HEPaBEHCTB C OJHON MEPEMEHHOMU.
COBOKYITHOCTh HEPaBCHCTB C OIHON mepeMeHHOW. M300pakeHWe Ha KOOPAMHATHON IUTOCKOCTH MHOXECTBA
pelIeHn ypaBHEHUN U HEPABEHCTB C ABYMS MIEPEMEHHBIMU U UX CHCTEM.

IIpakTHyeckoe 2aHsATHE IO TEMaM 5.5 U 5.6

Tema 5.7.

Mertoasb! pemeHust
HEPABEHCTB.

Pemenne panyoHaNbHBIX HEPABEHCTB METOJOM MPOMEXYTKOB. cronb3oBaHHe CBOWCTB M IpaMKOB (HYHKIHI
IIPU pellleHUH HepaBeHCTB. MHTepnperanus pe3ynbTaTa, y4eT pealbHbIX orpaHudeHuil. Mcrnonb3oBaHue cBOMCTB
u rpauKoB GYHKIMH IIPY PEIICHUH YPaBHEHUH M HEPABEHCTB.

Tema 5.8.

Pemenne pa3nbix
BH/I0B HEPABEHCTB

JpoGHo-nuHeliHble HepaBeHCTBA. HepaBeHcTBa BTOpoOH creneHu. ['paduyeckoe perieHre HEpaBEeHCTB BTOPOH
crenenn. HepaBenctBa c¢ Moxynsamu. IlokasarensHble HepaBeHCTBa. JlorapudmMuueckne HEpaBEHCTBA.
HppannonanabpHble HEpaBEHCTBA

IIpakTHyeckoe 2aHsATHE IO TEMaM 5.7 1 5.8

Tema 5.8
(mponoskeHue)

Pemenne pa3nbix
BH/IOB HEPABEHCTB.

Pemienne mnpocTedmMX TPUTOHOMETPUYECKMX HEPABEHCTB, UCIONb3Ysl OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, (OpMyJIBI JBOMHOIO W TOJOBUHHOTO yria. PemieHne palyOHaIBHBIX HEPaBEHCTB METOIOM
MIPOMEXYTKOB. Vcronp3oBaHHE CBOKMCTB M TrpadMKoB (QYHKIMI IIpH pelmeHHH HepaBeHCTB. VHTeprperaums
pe3ynbTara, ydeT peasbHbIX OorpaHnueHui. Vcromb3oBaHMe CBOMCTB M TrpaukoB (GyHKIMHA TpH pELICHUH
YpaBHEHHI 1 HEpaBEHCTB

IIpakTHyeckoe 3aHsATHE 1O TEME 5.8

Hpopuabubie u mnpodeccUOHATBLHO 3HAYUMBbIE JJIeMEHTbI colep:kaHus. Pemarth paluoHaJIbHEIE,
MOKa3aTeIbHEIe, Jorapu(pMUIecKie, TPUTOHOMETPHUYCCKUE YPAaBHEHUS, CBOSIINECS K JIMHCHHBIM U KBaJ[PATHBIM,
a TaK)K€ aHAJIOTMYHbIE HEPABEHCTBA U CUCTEMBI.

IIpopuisHbie U Npo)ecCHOHAJIBLHO 3HAYMMbIE JJIEMEHTBI COdeP:KaHUsl. HCIIONb30BaTh HPHOOpETCHHBIC
3HAHWUSA U YMEHUS B IPAKTHYECKOH JAESATEIBHOCTH W MOBCEIHEBHOW XKM3HHU: MCIONB30BaTh IpaMUECKUil METON
pelIeHus ypaBHEHUH ¥ HepaBeHCTB; N300paXkaTh Ha KOOPIMHATHOM INTIOCKOCTH pEIICHHUs] ypaBHEHUH, HEPAaBEHCTB
U CHCTEM C JABYMSI HEM3BECTHBIMHU; COCTABJIATh U PEIIATh YPABHEHHS U HEPABEHCTBA, CBA3BIBAIOIIUE HEM3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE NMPUKIAIHBIX) 3a4adax. Uil MOCTPOCHUS W MCCIIEJOBAHMS IPOCTEHIINX
MaTeMaTUYECKUX MOJEINEH.
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CamocrosiTesibHAs padoTa: BBHIIOJHEHUE JOMAIIHUX 3aIaHUH IO pa3feny 5
IIpumepHast TeMaTHKa BHEAYIUTOPHOI CAMOCTOSTEJILHOM PadoThI

PaBHOCHMIIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM.

PanmonaneHble, HppalMOHANIBHBIE, TIOKA3aTENIbHBIE M TPUTOHOMETPUUECKUE YPABHEHUS H CUCTEMBIL.

OCHOBHBIE IPHEMBI MX pelIeHus (pa3okeHne Ha MHOKHTENH, BBEICHHUE HOBBIX HEN3BECTHBIX, ITOICTAHOBKA, rpaduyeckuii MeTo).
PanmonaneHble, HppalMOHAIBHBIE, TOKA3aTENbHBIE M TPUTOHOMETPUUECKIE HEPABEHCTBA.

OCHOBHBIE IPUEMBI HX PEIICHHUS.

Hcnionp3oBanue cBoicTB 1 TrpadrkoB (HyHKIMI NPH pENICHNH YpaBHEHNI 1 HEPABEHCTB.

Meron UHTEpBAIIOB.

N300pakeHne Ha KOOPAMHATHOM TNIOCKOCTH MHOKECTBA PELIEHUH YpaBHEHNH U HEPABEHCTB C JBYMS IEPEMEHHBIMU M UX CHCTEM.
[Tpumenenne MaTeMaTHYECKUX METOMOB JUIS PEIICHNUS COJIEPKATENBHBIX 3a/1a4 U3 Pa3IMYHbBIX 00JacTell HAYKN M MPAKTHKH.

10 Wurtepnperanys pe3yiabTata, ydeT peaJbHbIX OrpaHHICHUH.

©oNU A WNE
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Pazgen 6.

Koopaunatel u
BEKTOPHI.

Tema 6.1 [IpssmoyronbHast (nexkapToBa) cHCTeMa KOOpAMHAT Ha IUIOCKOCTH M B mpocTpaHcTBe. OCHOBHBIC ITOHSTHSA,

CBSI3aHHBIC C BEKTOpaMU B IIPOCTPAHCTBE. PaBeHCTBO BekTOpOB. [lapasienbHbIil IepeHoc.
Koopaunatel Ha

IJIOCKOCTH U B
MPOCTPAHCTBE.

Tema 6.2. Monyns BekTopa.CyMMa U pa3HOCTb BEKTOPOB. Y MHOXKEHUE BEKTOpA HA YHUCIIO.

JeiicTBust Hax
BEKTOPaMHU.

IIpakTHyeckoe 2aHsaTHE N0 TeMaM 6.1 1 6.2

Tema 6.3. Bzaumnoe PACIIOIOKKCHHUE BEKTOPOB B IMPOCTPAHCTBE, UX CBOMCTBA. KOMHJ'IaHapHOCTB. Paznoxenue BCKTOpa I10

TpEM HE KOMIUIAHAPHBIM BEKTOPAM.
Komnianapusie

BEKTOPbI.

Tema 6.4. BBC,HGHI/IG KOOpAWHAT B IPOCTPAHCTBEC. HOC’I‘pOEHI/Ie TOYCK U BCKTOPOB HpﬂMOYFOJ'IBHOfI CUCTEMC KOOpPAWHAT B
MPOCTPAHCTBE. CyMMa 1 Pa3sHOCTbL BCKTOPOB, YMHO>KCHHUC BCKTOpa Ha YMUCIIO. Brrancnenue JJIMHBI (MO,I[yJ'ISI)
I[eﬁCTBHﬂ Hax BCKTOpa IO €ro KOopJAuHaTaAM..
BEKTOpaMu,
3aJaHHBIMH CBOUMH

KOOpaAUHATAMM.
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IIpakTHyeckoe 2aHsTHE 1O TeMaM 6.3 u 6.4

Tema 6.5. Brruncnenne ckalsipHOro HNpOU3BEICHHS JBYX BeKTopoB. OmnpeleneHue yria Mexay BeKkTopamu. IIpumeHeHHe
CKaJLSIPHOTO TIPOU3BECHHS JBYX BEKTOPOB JUIs BEIYHCIICHHE YIrila MEXKIY NpsMbIMU. Hcnonb30BaHUE KOOPAUHAT
Cxansipnoe U BEKTOPOB IIPU PEILICHUH MAaTEMATUYECKUX U IPUKIAIHBIX 33a4.
Npou3Be/ieHNe ABYX
BEKTOPOB.
IIpakTryeckoe 2aHsATHE N0 TEME 6.5 1
Tema 6.6.
Paccrosinme Mex1y | Jlenenne orpeska B JaHHOM OTHOWICHHH KOOPIMHATHI CepeIMHBI OTPe3Ka. PacCTOSHUE MEXKIY ABYMS TOUKAMH.
ABYMSI TOYKAMH. HaxoxneHne KOOpIMHATHI TOYKH, JIEKALICH C 3aJaHHBIMH KOOPAMHATAMU €ro KOHLOB. lcmonb3oBaHHe
Jenenne otpeska p | KOOPAMHAT TOUEK H BEKTOPOB B NPOCTPAHCTBE NPH PEIICHHH 3a/1a4.
JAAHHOM OTHOIIECHWH.
IIpakTHyeckoe 3aHsATHE 1O TEME 6.6
IpodpunsHbie U npodeccHOHANBLHO 3HAYUMBbIE JJIEMEHTHI colep:kanus. lIcronbp30BaTh NPHOOPETCHHBIC
3HaHUS B NPAKTHYECKOH NEATEIBHOCTH, Paclo3HaBaTh Ha YepTeKax M MOJIENSAX MPOCTPAHCTBEHHBIC (HOPMBEI,
COOTHOCHUTh TpEXMEpHbIE OOBCKTHI C WX ONHCAHUAMH, HW300paXKEeHHsAMH. [IpOBOJAMTH JOKa3aTelbHbIE
paccyXIeHHUs B XO/€ PEIICHHUS 3a/1a4.
20

CamocTrosiTesibHas padoTa: BBHIOJHEHUE JOMAIIHUX 3aJaHUH 0 pa3aeny 6
IIpumepHasi TeMaTHKa BHEAyIUTOPHOI CAMOCTOSITEJILHOM PadoThI

OnpeneneHust BEKTOpa, AEHCTBUS HAJl BEKTOPaMU.

CBolicTBa JEUCTBUI HaJl BEKTOpaMHU.

IloHsiTHE MPSIMOYTOIBHOM IEKAPTOBOM CUCTEMBI KOOPAMHAT Ha IUIOCKOCTH U B IIPOCTPAHCTBE.

IIpaBuna neiicTBUil HaJ BEKTOpaMu, 3aJaHHBIMU KOOPJUHATAMU.

DOopMyIbI JUIS BEIYUCIEHHS JJINHBI BEKTOPA, YIila MEXKIY BEKTOPAMU, PACCTOSIHUSL MEXKAY ABYMsSI TOUKAMU.
JleiicTBus HaJ BEKTOpaMU B KOOPAMHATAX U KaK HAMPABIEHHBIX OTPE3KOB PA3JI0KEHHE BEKTOPA HAa COCTABIISAIOIINE.
Beruucnienne yria Mexy BEKTOpaMH, JJIMHA BEKTOPA.

IIpoexiyu BekTOpa HA OCh.

N GR~WNE

Paznen 7.

IIpsambie n
IUIOCKOCTH B
NMPOCTPAHCTBeE.

Tema 7.1. Yro u3yuaer crepeoMeTpusi. AKCHOMBI cTepeoMeTpuu. CIIeICTBUSI U3 aKCHOM CTEPEOMETPHH.
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OCHOBHBIE IOHATHSA

CTepPeoOMeTPHUH.
Tema 7.2. INapamensHele U nepecekaromuecs npsamble. CKpenyBaroIUecs IpsMBbIE.
B3anmnoe
pacnoJio:keHue
NpSMBIX B
NPOCTPAHCTBeE.
IIpakTHyeckoe 2anHsTHE O TeMaM 7.1 u 7.2
Tema 7.3. B3auMHOe pacnonoxeHue npsMod U IIockocTH. IlapamnrensHocTs mnpsiMoll M miaockoctd. . IIpusHax
MapaJJIeIbHOCTH NPSIMOM U INIOCKOCTH, YTBEPXKICHHSI, HEOOXOUMBIE JUTS PEIICHNS 3a1ad.
IMapannenbHOCTH
NpSIMON U
ILIOCKOCTH.
Tema 7.4. B3anMHoe pacnonoxeHnue miockocrei. IlapannensHOCTb INTOCKOCTEM.
IMapannenbHOCTH
IJIOCKOCTEH.
IIpakTryeckoe 2aHsTHE 10 TeMaM 7.3 u 7.4
Tema 7.5 B3anMHOe pacnionoxeHue NpsaMoi U MIOCKOCTH. [leprnenuKyIspHOCTb NpsIMOM U IIocKocTH. lepnenaukynsp u
HAKJIOHHAA K INIOCKOCTH.
IepnenaukyJIsipHOCT
b IIPSAMOI 1
ILUIOCKOCTH.
Tema 7.6 INeprienaukynsip U HaKJIOHHAS K INIOCKOCTH. OnpeneneHue yriia Mexay MIpsIMO U INIOCKOCTBIO.

Yroa mexnay npsamoit
U INIOCKOCTBIO.

[IpakTHyeckoe 2aHsTHE IO TEMaM 7.5 U 7.6

Tema 7.7.

JByrpaHHbIe yIJIBL.

JByrpansslii yron. CBONWCTBa U rpaAyCcHast Mepa ABYTPAHHOIO yria. YTod MEXy INIOCKOCTSIMH.

Tema 7.8.

IepnenaukyJasipHOCT
b ABYX ILI0CKOCTEii.

Vron MCKAY ILTOCKOCTAMMU. HepHeHIlI/IKyJ'IHpHOCTB ABYX IUIOCKOCTEH.
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IIpakTHyeckoe 2aHsTHE IO TEMaM 7.7 1 7.8 1
Tema 7.9. CuMMeTpusi  OTHOCUTENBHO  IUIOCKOCTH, MapauieNbHbIl  mepeHoc. [lapamnenbHoe — NPOEKTHPOBAHUE,
OPTOTOHAIBFHOE ITPOSKTUPOBAHME, IUIOMAAb OPTOrOHAIBHBIX MpPOEKIMHA. I300pa)keHne NPOCTPaHCTBEHHBIX
I'eomeTpuueckune ¢buryp.
npeodopazoBaHus
NPOCTPAHCTBA.
Tema 7.10. Hcnonp3oBanne NpHOOPETEHHBIX 3HAHWN B IIPAKTHYECKOH NEATEIbHOCTH, paclo3HaBaHWE Ha dYepTexax H
MOJICIISIX POCTPAHCTBEHHBIE (POPMBI, COOTHOIIEHHE TPEXMEPHBIX OOBEKTOB C MX OMHCAHUSIMHU, N300paKEHUSMH.
Pemenne 3anau. IIpoBeneHue qoka3aTeNbHBIX PACCYXKIECHUNA B XO/€ PELICHUS 3a1a4.
IIpakTnyeckoe 2ansaTre no TemMam 7.9 u 7.10
IIpopuisHbie n npogeccHOHATBHO 3HAYHMMBIE JJIEMEHTHI cofep:kaHusi. lcronbp3oBaTh NPHOOpETEHHBIE
3HAHUS B NPAKTUYECKOW IEATENBHOCTU, ONUCHIBATH B3aUMHOE PACIONOXKEHHE ABYX MPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE, apryMEHTHPOBATh CBOM PACCYXKAEHHS 00 3TOM DAaCIIONIOXKEHUH, aHAIN3UPOBATh B MPOCTEHIINX
ciIydasix B3aUMHOE DAacIlOJIOKEHHE OOBEKTOB B IIPOCTPAHCTBE, pACIIO3HABATh HAa UYEPTEXax M MOJCIIX
MIPOCTPAHCTBEHHBIE (DOPMBI, COOTHOCUTH TPEXMEPHBIE 00OBEKTHI C UX ONHMCAHHUAMH, M300paxenusMu. [IpoBoauTs
JIOKa3aTeIbHbIE PACCYXACHUS B XOJI€ PEIICHHs 3a1a4.
CamocrosiTeibHast padoTa: BBIIOJIHEHUE JOMAIIHUX 33aJaHUM 10 pa3neny 7 24

IIpumepHasi TeMaTHKa BHEAyIUTOPHOI CAMOCTOSITEJILHOM PadoThI

©CoNUk~WNE

AKCHOMBI CTEPEOMETPUN.

B3anMHOe pacnonoxeHue IByX NpsIMBIX B IPOCTPAHCTBE.

[NapamiensHOCT NPSMON U MIIOCKOCTH.

[TapamiensHOCTh MIOCKOCTEN.

IepneHIUKyIAPHOCTD MPAMON U IIIOCKOCTH.

IepnenuKkyasp ¥ HAKJIOHHAS.

VYron Mexy OpsMoi U MIOCKOCTBIO.

I'eomerpuyeckne npeoOpazoBaHus MpocTpaHcTBa: [lapanienbHblil IepeHoC, CHMMETPHS OTHOCUTEIBHO TNIOCKOCTH.

[TapamnensHoe TPOEKTUPOBAaHHE, OPTOrOHAJIHHOE IIPOEKTHPOBAHHWE, IUIOMAAb OPTOrOHAIBHOW IPOEKINH, H300pakeHHne
MIPOCTPAHCTBEHHBIX (DUTYP.

10. JIByrpaHHBIH yroi.
11. Yroa MeXay IUIOCKOCTSAMH.
12. TlepneHAMKYISIPHOCTD ABYX IFIOCKOCTEH.

MHOrorpaHHMKH U
KpyIJble Teja.

Pazgen 8.
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Tema 8.1 Teno u ero nmoBepxHocTb. MHOroOrpansusie yriiel. MHoOrorpanHuku. Bepumnsl, peOpa, rpaHH MHOTOTpaHHHKA.
Pa3BepTka. Belmykiible MHONOIpaHHHUKH.
MHororpaHHHMKH.
Tema 8.2. Onpenenenue. Ilpsmas u HakioHHasg npusma. IlpaBuwibHas npusma. Cummerpus B npusme. Ilapannenenunen
TIpsSIMOH , HaKJIOHHBIH. CuMMeTtpus B napasuenenuneae. Kyd. CuvmMerpust B kyoe Penenue 3amau
IIpusma.
IMapannenenumnen.
Ky®6.
IIpakTHyeckoe 2aHsTHE 1O TeMaM 8.1 u 8.2
Tema 8.3. IMupamupa. [IpaBunbHas nupamuja. Y cedeHHas nupamuga. CHUMMETpUH B TUpaMUJE.
IInpamupna.
Tema 8.4. Terparap. Ero cBoiicTBa. Pemenue 3anau.
Terpasap.
IIpakTnyeckoe 2aHsTHE 10 TeMaM 8.3 u 8.4
Tema 8.5. ITocTpoenne ceueHnii mapaiesnenunesa, Mpu3Msl, MHpaMuasl, Kyda. PacriozHaBaHne Ha YepTekax W MOJEISIX
MIPOCTPAHCTBEHHBIE (POPMBI, COOTHOLIEHHE TPEXMEPHBIX OOBEKTOB C UX ONHMCAHUSIMH, H300pa>KeHUSIMU
Ceuenne
napaJuiejienumnena,

NPHU3MBI, Ky0a.

IIpakTryeckoe 2aHsATHE N0 TEME 8.5

Tema 8.6. Onpenenenne. Buabl MpaBUIbHBIX MHOIOIpaHHUKOB. IlocTpoeHne ceueHuil.
IIpaBwibHbBIC
MHOTOrPAHHUKH
Tema 8.7. Humuaap n xoHyc. YcedeHHbI koHyc. OcHOBaHHe, BBICOTA, OOKOBasi MOBEPXHOCTh, oOpasyromasi, pa3BEpTKa.

HuauHap u KoHyc.

OceBEIe ceueHUS U CCUCHUA, MMapaJlICIbHBIC OCHOBAHUIO. Pemenue 3ajaad.

IIpakTHyeckoe 2aHsATHE IO TEMaM 8.6 u 8.7

Tema 8.8. [ap u cdepa, nx ceuenns. KacatenapHas miockocTs K chepe

Ilap u chepa
Tema 8.9. [onsiTre miomaau nopepxHocty. Ilnomany NOBEpXHOCTH MHOTOI'PAHHUKOB.
Inomaau

MOBEPXHOCTH
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MHOTOTPAHHUKOB.
IIpakTHyeckoe 2aHsTHE N0 TEMaM 8.8 1 8.9 2 1
Tema 8.10. [NonsiTne MO M MOBEPXHOCTH IWIMHApa. DOpMyIIBI IUIONMIAIM TOBEpXHOCTH LiuHApa. [ToHsTHe miomaan 1
MIOBEPXHOCTH KOHYca. DopMyJbI 10N IIOBEPXHOCTH KoHyca POpMyIIbI IIIOMA N TOBEPXHOCTH C(HEpHI.
IL1omann
MOBEPXHOCTH
HUJIMHIPA.
Konyca.Cdepbil.
Tema 8.11. [Nonsitne o6bema mpocteix Ten. MHTerpanbHast ¢gopmyna oovema. OO0beM Kyba, mapajulenenunena. IPU3MBL, 1
MTUpaMHUIBL.
O0beMm u ero
n3mepenusi. O0bem
NMPU3MBI U
MUPAMU/BI.
IIpakTnyeckoe 2ansTre o Temam 8.10 u 8.11 2
Tema 8.12. ®Dopmyiel 00bEMa KOHYyCa, IWIMHIPA, mapa. O0bEMBI TOJOOHBIX TEIl. 1
O0Bém Teur
BpaLleHusl.
IIpakTHyeckoe 2aHsATHE TIO TEMe 8.12 1
IIpopuisHbie n npogeccHOHATBHO 3HAYHMMBbIE JJIEMEHTHI cofiepxkaHusi. lcronp3oBaTh NPHOOpETEHHBIE
3HAHWA B NPAKTHUYECKON JEATENBHOCTH, aHAJIM3MPOBATh B IPOCTEHINMX CIydasx B3aMMHOE pacIONOKEHHE
00BEKTOB B IPOCTPAHCTBE; N300pakaTh OCHOBHBIC MHOTOI'DAHHMKH; BBHIIOJHATH YEPTEKH I10 YCIOBHUSAM 3a/ad;
CTPOUTH TIpOCTEHIINE ceueHHsi Kyba, NPU3MBI, NHPaMHIbl; pellaTh IUITAHUMETPUYECKHE W IpocTeHiime
CTEpPEOMETPUUECKHE 3aJaudl Ha HAXOXJCHHWE T€OMETPHYECKHUX BEIMYMH (JJIMH, YIJIOB, IUIOMIAAeH, 0ObeMOB);
WCTIONB30BaTh IIPH PEUIEHUHM CTEPEOMETPUYECKUX 3ajad IUIaHUMETpUYecKue (akThl M METOABI; IPOBOIJUTH
JIOKa3aTeNNbHbIC PACCY)KCHHUS B XOZ€ PEIICHHUS 3a/1aY;
WCIIONIb30BATh NMPHOOPETEHHBIE 3HAHKUS U YMEHHUS B IPAKTUYECKOH JESITEIFHOCTH W TOBCEAHEBHOMN >KU3HH: JUIS
uccienoBaHusl (MOJEIMPOBAHMS) HECIOXHBIX TPAKTUYECKUX CHUTYyallMidi Ha OCHOBE W3YYEHHBIX (opMmyn u
CBOMCTB (puryp; BBIUHMCIICHHS OOBEMOB M IUIOMIAACH IOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN IPU PEILICHUU
MIPAaKTHYECKUX 3aJ1a4, UCTIONB3Ysl TPH HEOOXOIMMOCTH CIPAaBOYHUKH U BBIYHUCIUTEIIFHBIE YCTPOMCTBA.
15 42

CamocrosiTesibHasi pa0oTa: BBHIIOJHEHUE JOMAIHUX 3aJaHUH 1O pa3jeny 8

IIpumepHasi TeMaTHKa BHEAyIUTOPHOI CAMOCTOSTEJILHOM PadoThI

Pa3Beprka.

el NS>

Bepmmnsl, pedpa, rpaHi MHOTOTpaHHHKA.

MHoOrorpaHHsl€ yIJIbI.
BBIITyKkJiple MHOTOTPaHHHKH.
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Teopema Oiinepa.
[Mpuzma. [psimast n HaksoHHas npusMa. [IpaBuibHas pu3Ma.

HI/IpaMI/I,Ha. HpaBI/IJ'H)HaH nupamMuaa. Vceuennas nupamMuja.

5
6.
7. Tapamtenenumnen. Kyo.
8
9

Tetrpasap.

10. Cummerpun B Ky0Oe, B Iapajuiesieluresie, B Ipu3Me U IIpaMu/Ie.
11. Ceuenns xKyOa, NpU3MBI ¥ TUPAMUJIBL.
12 1luauHAp U KOHYC.

13 VYceueHHslil KOHYC.

14 OcHoBaHue, BEICOTa, OOKOBasI IOBEPXHOCTH, 0Opa3yromias, pa3BepTKa.

15 OceBnie ceueHUs 1 CCUCHU, MTapaJlJICJIbHBIC OCHOBAHUIO.

16 1ap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.

17 OOBeM U ero u3MepeHHe.

18 HHrerpansHas Gopmyna oObema.

19 ®opmyns! 06beMa Kyda, MPSMOYrOIGHOTO MapajlIeNen e a, MPU3MBI, IMTHHIPA.

20 ®opmynbl 00beMa MUpaMHUIBI M KOHyca. POpMyIThI TUTOIA/IN TIOBEPXHOCTEH MIIMH/pA U KOHYCa.

21 ®opmynbl 00beMa mapa ¥ IO CHEpHI.

22 TlogoOue Ten.

23 OTHoIIEHHS TUIOMIAJIel TOBEPXHOCTEH U 00bEMOB IOI0OHBIX TEI.

[IpencraBneHne o MPaBUITBHBIX MHOTOTPAHHUKAX (TETpasap, KyO, OKTasap, MOACKAdIP U UKOCAIP).

Paznen 9.

Hauana
MaTeMaTHYeCKOro
aHaJIu3a.

Tema 9.1

YucaoBbie
MOCJIeI0BATEILHOCTH

Omnpenenenne nocieaoBaTeabHOCTH. CIOcOOBI 3amaHus TOCIEAOBaTeNbHOCTH. OmnpeencHne apupMeTHIeCKOn
nporpeccuu. CBoiicTBa apudmerudeckoil mporpeccun. OmpeneneHne reoMeTpudeckoi nporpeccuu. CBoiicTBa
reoMeTpuyeckord mporpeccud. IloHarne o mpenene MOCIENOBATENILHOCTH. BBIUUCIEHHE — MpenesoB
nocnenoBarenbHocTed.  CylllecTBOBaHME Npefelia MOHOTOHHOW  OrpaHMYEHHOM  MOCJelI0BAaTEIbHOCTH.
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CyMMI/IpOBaHI/Ie HOCJIGI[OBaTeJ'IBHOCTefI. beckoneuno y6I)IBaIOHIaSI TreoMETpUICCKas Mporpeccust u €€ Cymma.

Tema 9.2

Hpenen pynxuun.

Ipenen dynkuun y = f (X) npu x —oo. ['opu3oHTanbHass acuMnTora. Berancinenne npenenoB QyHKIUH OpH X
—oo. [Ipenen ¢ynknun B Touke. HerpepsiBHOCTh QyHKIMK. BepTrukanbHas acuMnToTa. Brancienue mpeaenos
(YHKIMU B TOYKE.

IIpakTryeckoe 2ansTHE N0 TeMaM 9.1 u 9.2

Tema 9.3.

IIpousBonnas.

[pupamenne aprymenra. [Ipupamenne Gynxunu. Onpenenenne npou3BoaHod. @opmyisl auddepeHIpoBaHs.
Tabnuma npomsBoanbix. duddepenuuposanue cymmbl, npousBeneHusi, yacTHoro. CiioxHas (yHKIUS U ee
muddepennmpoanne. dusuuecknii CMBICT NPONU3BOIHON. BTopast mpowsBogHas u ee (DU3UUECKUN CMBICI.
Kacarenpnast k rpaduky ¢yskiun. I[Ipon3BojHBIE OCHOBHBIX dJIeMEHTapHBIX GyHKIMHA. [Ipnmenenne
MIPOM3BOJIHOM K HCCieNoBaHWI0 (QyHKOMH M mocTtpoeHmio rpadukoB. ITponsBomuble oOpaTHOH (QYHKIMH WU
KOMITO3MLIMH ()yHKIUH.

Tema 9.4.

I'eomeTpuyeckuii n
(uznuecknii cMpicI

FeOMeTpI/I‘IeCKI/Iﬁ u (1)I/I3I/I‘IGCKI/Iﬁ CMBICJT TPOU3BOAHO. 3azxaq1/1, MPUBOAAIINC K IOHATHUIO HpOPI3BOI[HOI>i.

MPOU3BOJHOIA.
IIpakTnyeckoe 2aHsTHEe 10 TeMaM 9.3 u 9.4
Tema 9.5. Omnpenenenne ypaBHEHHsI KacaTelbHOH K rpaduKy QyHKIUH U YIII0BOro Ko3dduimeHTa.
YpaBHeHnue
KacaTeJbHOH K
rpaguxky GpyHKIuU.
Tema 9.6. IMponsBomubie creneHHoi. IlokasaTenbHOH, JorapuMUUecKod W TpUTOHOMETpHUYECKHX (QYHKIMN.DopMyIsl
muddepennmposanns. Tabmuna npow3BogHbIX. BbiBog (OpMYNBI HaXOXAEHHS MPOW3BOAHOM CTENEHHON
IIpousBoansie ¢ysxmn. [Ipon3BoHBIE HEKOTOPHIX AJIEMEHTAPHBIX ()YHKIHH.
3JIeMEHTAPHBIX
$yHknumii.
IIpakTHyeckoe 2aHsTHE 1O TEMaM 9.5 1 9.6
Tema 9.7. @opmynel  auddepeHIMpOoBaHUS CYMMBI, pPa3HOCTH, TPOM3BEIACHMS W vacTHOro ¢yHkiuid. Tabmuma
MIPON3BOJHBIX. BBIBOI (hopMynbl HaxoXIeHHs MPOM3BOJHON crerneHHOM (yHKiuH. [Ipon3BoaHEIE HEKOTOPBIX
[IpaBuaa 9JIEMEHTAPHBIX (QYHKIHH.

auddepeHIIpOBaAHN
a1
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Tema 9.8.

Juddepennmnposann
e CJI0:KHOH GyHKIMN.

Dopmyisl quhepeHIMPOBAHUS CIIOKHBIX QYHKINH. Pemenne ynpa>kHeHUH.

IIpakTHyeckoe 2ansTHE N0 TeMaM 9.7 1 9.8

Tema 9.9. [IpuMeHeHne TPOU3BOMHON K WCCICIOBAHWIO (DYHKIMM Ha MOHOTOHHOCTh. [IpuMeHEeHWEe NpPOW3BOJHON K
rccIenoBaHui0 QyHKIMH Ha SkcTpeMyM. [TocTpoenue rpadukoB QYHKITHIA ¢ UCIIONBE30BAaHIEM TPOU3BOIHOM.
IIpumenenne
NMPOU3BOJHOM K
HCCJIeI0BAHUIO
Gyuxuuii n
MOCTPOEHHIO
rpa¢gukoB.
Tema 9.10. OTBICKaHWEC HAWOONBIICTO W HAWMEHBINETO 3HAYCHWHA HEMPEephIBHOCTH (YHKIMU Ha OTpe3Ke. 3amadd He
OTHICKaHWEC HAWOOJIBINMUX WM HAVMMEHBININX 3HAYCHHWN BENWYHMH. [IprMephl MCIONB30BaHUS MPOU3BOTHOMN LIS
IpumeneHue HaXO0XJACHUS HAWIYYIIEro PeICHUs B MIPUKIAIHBIX 3aa4ax.
NMPOU3BOJHOM K
pelieHuo

NMPUKJIAIHBIX 3a4a4.

Ipakrrueckoe sansaTue mo Temam 9.9 1 9.10

Tema 9.11.

IIpousBoansie
BTOPOro NMOpsiKa.

Bropas npousBoaHas, e€ reoMeTpUIecKHii U (PU3NIECKUid CMBICIL.

Tema 9.12.

Haxo:xnenune
CKOpPOCTH Ipouecca,
HCNOJIB3YS
NPOU3BOAHBbIE.

Haxoxaenne ckopocTH TS Tporiecca, 3aJaHHOro (hOpMyIon U rpaduKoMm.

IIpakTryeckoe 2ansTHe 0 TeMam 9.11 1 9.12

podpuibHbie U NPOPecCHOHATBHO 3HAYUMbIE 3JIEMEHTHI COAeP:KAHUS

Hcnons3oBaTh HpI/IO6pCTeHHBIe 3HaHUA W YMCHUSA B HpaKTHQECKOﬁ JCATCIIBHOCTU U HOBCC,I[HCBHOI\/’I KU3HU:
IlocnemoBaTenbHOCTH. Croco0bl 3aJ]aHUs U CBOMCTBA YHCIIOBBIX HOCHGHOB&TGHBHOCTeﬁ. Ilonstue o npeaeiie
IOCJICA0BATCIIbHOCTH. CyHIeCTBOBaHI/Ie mnpeacia MOHOTOHHOM OrpaHquHHOﬁ IOCJICA0BATCIIbHOCTH.
CyMMI/IpOBaHI/IC HOCHGHOBaTeHBHOCTeﬁ. beckoneuno y6HBaIOHla$I reoMeTpuICCKas Mporpeccust u €€ Cymma.

IIpopuisHbie U Npo)ecCHOHAJIBLHO 3HAYMMbIE JJIEMEHTBI COdepP:KAHUs. HCIIONb30BaTh HPHOOpETCHHBIC
3HAHUSL U yMEHMs B IPAKTUYECKOM JEATEIbHOCTH U NOBCEAHEBHOW JKU3HU . HAaXOIUTh IPOU3BOJHEIC
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9JIEMEHTAPHBIX (QYHKIHI;

WCTIONIB30BAaTh IIPOM3BOAHYIO [UII W3Y4YCHUS] CBOMCTB (YHKIMA W TIOCTPOCHHS TpaduKOB; IPUMEHATH
MIPOM3BOJIHYIO [UISl IIPOBEICHHS TNPHUOJIIKEHHBIX BBIYHMCICHHWH, pEIIaTh 3aJadd NPHKIAJHOTO XapakTepa Ha
HaXOXJICHWE HanOOJBIIETO0 U HANMEHBILETO 3HAUYEHHMS; PEICHHs] NPUKIIAJAHBIX 3a]ad, B TOM YHCJIE COLHAIbHO-
SKOHOMHMYECKHX M (PU3NYECKHX, HAa HAWOOJNbIIME W HaWMMEHBIIME 3HAYCHHS, Ha HAaXOXKICHHE CKOPOCTH M
YCKOpEHHSI.

CamocTrosiTesibHas padoTa: BBHIIOJHEHUE JOMAIHUX 3aJaHUi 10 pa3jeny 9

IIpumepHasi TeMaTHKa BHEAYIUTOPHOI CAMOCTOSITEJILHOM PadoThI

©ooNo AWM PR

IlocnenoBarensHOCTH.

Crioco0bI 3a/1aHus ¥ CBOIMCTBA YHMCIIOBBIX TOCIIEI0BATEIHHOCTEH.

IlonsiTHE O Mpenene Nocneq0BaTeIbEHOCTH.

Cyl1ecTBoBaHHUE Npe/esia MOHOTOHHOW ONpaHUYE€HHON MOCIEA0BATENIbHOCTH.

CyMMupoBaHue Tociie/IoBaTeIbHOCTEH. beckoHeUHO yOBIBatomas reoMeTpruyecKast Iporpeccust U ee CyMMa.
[MonsiTne 0 HENMPepBHIBHOCTH (HYHKIHH.

[MponzBonnas. ITorsTie o npon3BogHON QyHKINH, €€ TeOMETPUUECKHI U (PU3MUECKUIT CMBICIT.

YpaBHeHHE KacaTeNbHOH K rpaguKy ()yHKIIUH.

IIponsBoaHBIE CYMMBI, PA3HOCTH, IPOU3BENEHUS, YACTHOTO.

10 [Tpon3BoHBIE OCHOBHBIX JIEMEHTAPHBIX (QYHKIUH.
11. IpumeHeHne MIPOU3BOAHON K MCCIEIOBAHUIO (DYHKIIMHA M TOCTPOECHHIO I'PaHKOB.
12 Tlpowm3Boauble 00paTHON QYHKINH M KOMIO3UIMU (QYHKIIHH.

12

34

Pazgen 10

HuTerpan u ero
NpPUMEHEHHE.

Tema 10.1.

IlepBooOpa3Has.

Onpenenenne nepsoodpaznoit. Tabnua nepBoodpasHeix. [IpaBuiia BeIUMCIEHH IEPBOOOPA3HBIX

[paktrueckoe sansarue no teme 10.1

Tema 10.2.

Hurerpan.

OHPGHGHGHI/IG HUHTCTpaJIa. CBs3b MCKAY UHTCI'PAJIOM U nepBoo6pa3H0171. HpaBI/IJ'Ia BbIYHCJICHUA UHTCTPAJIOB.

IIpakTryeckoe 2ansTHe N0 Teme 10.2

Tema 10.3.

OnpeaenenHblii
uHTerpaj. llnomanns
KPHMBOJIUHEHHON

®opmyna Hetorona-JleiiOnua. Beraucinenue miomaan KpUBOJIMHEHHON TpaneyH.
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Tpanenus u

HHTErpal.
IIpaktryeckoe 2ansTHe N0 Teme 10.3
Tema 10.4. Beruncnenne miomaneit ¢uryp, orpanmueHHbIX rpadukamu (yHknuid. Mcemonb3oBath (opmyiny HeroToHa-
JletiOnuma.
IIpumenenne
HHTErpaja B
reoMeTpuu.
Tema 10.5. Boruricienne nyTu, NpoleHHOr0 TOUYKOW 32 MPOMEKYTOK BPEMEHH.
IIpumenenne

HHTerpajia B Qu3uKe.

[Mpakrrueckoe sanstre mo Temam 10.4 u 10.5

[poduiabHble U NPOPecCHOHATBHO 3HAYUMbIE 3JIEMEHTHI COAepPKAHMSA.

HCIIOJIB30BATh HpI/IO6peTeHHBIe 3HaHUA U YMCHUS B HpaKTH‘leCKOﬁ JACATCIIBHOCTHU U HOBCGHHGBHOﬁ KU3HU,
BBIYUCIIATH B HpOCTeﬁHII/IX CIydasx Ijiomaan U myTu ¢ UCOJIb30BAHNUEM OIPCACICHHOI O MHTErpaja.

CamocTrosiTesibHasi padoTa: BBHITOJHEHUE JOMAIIHUX 3adaHui 1o pa3aeny 10
IIpumepHasi TeMaTHKa BHEAYIUTOPHOI CAMOCTOSITEJILHOM PadOThI

[TepBoOOpazHas.

IonsiTne nHTErpana.

[IpaBuia BerMCIeHUs! IEpBOOOPA3HON M UHTETpaja.

[Mpumenenne popmynsr Herorona-Jlelioauma.

Beruncienne nepBooOpa3Hoii 1uist JaHHON (QYHKINH.

Pemrenne 3a/1a4 Ha NpUMEHEHNE MHTETPaIa ISl BEIYMCIEHHS TUIONIA el TIOCKHUX Guryp.

ocoupwdE

20

Pazgen 11.

Kom0unatopuxa.

Tema 11.1 [IpaBuio npousBeneHus. 3aJaun Ha NOACYET YMCIA MIEPECTAHOBOK.

OCHOBHBIE IOHATHSA
KOMOMHATOPUKH.

Tema 11.2. CoenvHEeHUs HIEMEHTOB. 3a/laul Ha MOACYET YHCiIa pa3MEILEHHUN.

Pazmemenns.

IIpakTryeckoe 2ansTe o Temam 11.1 1 11.2
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Tema 11.3. CoueTaHure 3JIEMEHTOB M UX CBOMCTBA. 3aJ1a4M HA IOACYET YKCIIa COUCTAHMM.
CoueraHus.
Tema 11.4.

bunom HuloTona. OsnakoMitenue ¢ 6uHoMoM HproToHa.

IIpakTnyeckoe 2ansTe no Temam 11.3 1 11.4

Tema 11.5. O3HakomileHHe ¢ TpeyroabHukoM Ilackans.
TpeyrojbHUK
IMackans.
Tema 11.6 Pemenne nmpakTHUECcKUX 3a/1a4 C UCIIOIb30BaHUEM TTOHITHI 1 PaBUI KOMOMHATOPHKH.
Kom0unatopHubie
3aja4n.
IIpakTryeckoe 2ansTe o TeMam 11.5u 11.6 1
IIpoduiabubie 1 npodecCHOHAIBHO 3HAYUMBIE JIEMEHThI COAEPKAHMA.
WCIIOJIb30BaTh NMPUOOPETEHHBIC 3HAHUS W YMEHUS B IPAKTUYECKOW NESITENBHOCTH M TOBCEIHEBHOW J>KM3HHU,
pemiate mpocTeiine KOMOMHATOPHBIE 3a/Jaud METOAOM Iepebopa, a TakKe C HCHOIB30BAHMEM H3BECTHBIX
dopmy;
[IpodunbHbIe 1 TpodeccrHoHaIbHO-3HAYNMBIE 3JIEMEHTHI COJICPKAaHUs. MCHOJIb30BATh MPUOOPETEHHbIE 3HAHUS U
YMEHUS B IPAKTHYECKOH JEATENBHOCTH M IIOBCEJHEBHOM JKU3HHU, BBIUUCIATH B MPOCTEHIIMX CIydasx
BEPOATHOCTH COOBITHI Ha OCHOBE ITOJICUETA YHCIIA HCXO/OB;
IIpopuibHbie U Npo)ecCHOHAJIBLHO 3HAYMMbIE JJIEMEHTBI COdepP:KaHUsl. HCIIONb30BaTh HPHOOpETECHHBIC
3HAHUS U YMEHUS B NPAKTUUECKOH NESITEIbHOCTH U MOBCEAHEBHOW XKHU3HH, BBIUUCIATH B MPOCTEHIINX CIIydasx
VIO M 00BEMBI C HCITOJIB30BAHUEM OIpPEJEICHHOTO HHTErpaa.
CamocTosiTesibHasi padoTa: BBHIIOIHEHUE JOMAIIHNX 33aHui 110 pazzaeny 11 14

IIpumepHasi TeMaTHKa BHEAyIUTOPHOI CAMOCTOSITEJILHOM PadoThI

OCHOBHBIE TIOHATHUSI KOMOMHATOPUKH.

3amauu Ha MOJICYET YKCia pa3MeIleHNH, epecTaHOBOK, COYETaHHH.
Pemenne 3amad Ha iepebop BapuaHTOB.

®dopmyrna 6mHOoMa HeroToHa.

CBoiicTBa OMHOMHHAJIBHBIX KO QHUIIMEHTOB.

agrwbdE
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6. Tpeyronsauk [Nackas.

Pazpean 12.
DJIeMeHTbl TeopuHu
BEPOSATHOCTEH 1
MaTeMaTH4ecKOoi

CTAaTUCTHKH.

Tema 12.1.

CoObITHS.

CoObrtust. Buapl coosrtuii. KomOnHamm coObITHA.

Tema 12.2.

BepositHoCcTB
coObITHS.

BepOHTHOCTB coObITHs. CIIOKEHHE U YMHOKCHHUC BepOHTHOCTCﬁ.

IIpakTryeckoe 2ansTHE N0 TeMaMm 12.1 u 12.2

Tema 12.3.

CraTtucTnueckune
JaHHbIE.

Craructuueckas obpaborka maHHbIX. OO0beM m3Mepenus. [IpencraBieHre cTaTUCTUYECKUX JaHHBIX (TaOmHIp,
auarpaMMel, rpadukn). [Tpuémel 3anonHeHns.

Tema 12.4.

HenTpanbHblie
TeHCHINT

[NonsiTne renepanbHON COBOKYITHOCTH M BEIOOpKH. Cpennee apudmerndeckoe. Moza u MearaHa W3MEepeHUsL.

IIpakTryeckoe 2ansaTHe 0 TeMaM 12.3 u 12.4

Tema 12.5.

Meps! pa3dpoca

Pa3smax BBI6OPKI/I. OTKIIOHEHHE OT CpCaHero. Cpez[Hee KBaJpaTHOC OTKJIOHCHUC. Pa3zmax HU3MCPCHUH. I[I/ICHepCI/IH.

Tema 12.6.

Pemenne
NPaAKTHYECKHUX
3ajgad.

Beruncnenne BepositHocTedd.  CratmcTrueckas oOpaborka maHHbIX. OOBbeM wm3Mmepenus. llpencraBieHue
CTaTUCTUUYECKUX JaHHBIX ( TaOiMIbl, quarpaMmsl, rpadukn). [Tpuémel 3anonnenus. Pemenne npukiiaqHbx 3a1a4
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IIpakTryeckoe 2aHsTHE IO TeMaM 12.5 u 12.6 2 1

IIpopuisHbie U Npo)ecCHOHAJIBLHO 3HAYMMbIE JJIEMEHTHI COdeP:KAHUsl. HCIIONb30BaTh HPHOOpETCHHBIC

3HAHWSA U YMEHHS B IPAKTUIECKON IEATEIBHOCTH 1 IIOBCEJHEBHOMN JKU3HHM, PEIIaTh NPOCTEHIINe KOMOMHATOPHBIE

3aJ1aud METOJIOM Itepedopa, a TaKXKe C HCIOJIb30BaHIEM M3BECTHBIX (popMyIT;

[MpodunbHbIe 1 TpodeccrHoHaIbHO-3HAYNMBIE 3JIEMEHTHI COJICPIKAaHUs. MCIOJIb30BATh MPUOOPETEHHbIE 3HAHUS U

YMEHUS B IPAKTHYECKOH JEATENBHOCTH M IIOBCEJHEBHOM JKU3HU, BBIUUCIATH B MPOCTEHIIMX CIydasx

BEPOATHOCTH COOBITHI Ha OCHOBE ITOJICUETA YHCIIa HCXO/OB;

IIpakTHyeckoe 3aHsTHE 10 BCEM TeMaM 1
CamocrosiTeibHasi padoTa: BBIIOJIHEHHE JOMAIIHUX 3aJaHui 10 pa3jeny 12 6 15

IIpumepHasi TeMaTHKa BHEAyIUTOPHOI CAMOCTOSTEJILHOM PadoThI

18.
19.

OCHOBHBIC IOHATHS KOM6I/IHaTOpI/IKI/I.
3azxaq1/1 Ha 11oACYCT 4Yuciia pa3MeHIGHPII>i, NEPECTAaHOBOK, COYCTaHMIA.
Pemenne 3aaa4 Ha r[epe60p BAapHUAaHTOB.

. ®opmyna bmHoma HeroToHa.

. CBoiicTBa OMHOMHHAIBHBIX KO3 (HHUIINEHTOB.

. Tpeyronenuk ITackans.

. CoObITHE, BEpOSITHOCTH COOBITHS, CJIOKEHHE M YMHOKEHHE BEPOSTHOCTEH.

. T[lonsiTre 0 HE3aBUCHMOCTH COOBITHH.

. uckperHas ciydaiiHas BETUYMHA, 3aKOH €€ pacIipeieIeHHs.

. UncnoBsle XapaKTEpUCTHKN AUCKPETHON CITydaiiHON BeanYHuHBI. [ToHATHE O 3aKOHE OOJNBIINX YHCEI.

. [IpencraBnenne naHHBIX (TaONMIpBI, AUArpaMMbl, TpaduKn), TeHEpalbHas COBOKYIHOCTh. BriOopka, cpenHee apudmernieckoe,

MEauaHa.
IlonsTie o 3agadax MaTEeMaTHICCKOU CTATUCTHKHU.
Pemrenne TMPAaKTUYCCKHUX 3da/1a4 C MPUMCHCHUEM BEPOATHOCTHBIX MCTOJOB.

IK3aMeH

Bcero:

351

351




2.3. XapaKTepHCTHKa OCHOBHBIX BU/JIOB N1€ATCJIBbHOCTH CTYJICHTOB

Conepxanue XapakTepuCTHKAa OCHOBHBIX BU0B eI TEJIbHOCTH
o0y4yeHus CTYACHTOB
(Ha ypoBHe Y4eOHBIX JeiicTBHIl)
BBenenne O3HakoMJIEHHE C POJIbI0 MAaTEeMaTHUKU B HAayKe, TEXHUKE, SKOHOMUKE,

MH(POPMAIIMOHHBIX TEXHOJOTUSAX W MPAKTUYECKOH JIeATENbHOCTH.
OBHaKOMHCHI/IC C LIe/isIMM U 3aJa4dyaMHu I/IBYIICHI/I}I MaTCMaTUuKH HpI/I
ocBoennu crermanbaocte CIIO.

AJITEBPA

Pa3zBuTne moHsiTHA 0
YyHuciae

BreimonHenue apuMeTHUECKUX NEHCTBUN HAJ dYHCIaMHU, codeTas
YCTHBIE U IMCbMEHHBIE IPUEMBI.

HaxoxneHne npuOIMKEHHBIX 3HAYCHUN BEIWYMH WM TIOTPEITHOCTEH
(aOCOMIOTHOM M OTHOCUTENBHOM); CPAaBHEHHE YHCIIOBBIX BBIPAKECHHIA.
Haxoxxnenne ommubOOK B mIpeoOpa3oBaHUSX M BBIYMCICHUAX
(OTHOCHTCS KO BCEM MMYHKTAM MPOrPaAMMBI).

Kopnn, CTelleHH,
Jorapugmel

O3HakOMJIEHME C TIOHATHEM KOpHS N-H CTeneHW, CBOMWCTBaMH
paavKaaoB U IIPaBUJIAMHU CPAaBHEHUS KOPHEM.

@OopMyJIIMpOBAHME  OIPEACIICHUS KOPHA U CBOWCTB  KOPHEH.
Beluncienue u cpaBHEHUE KOPHEH, BBINIOIHEHUE NPUKUIKU 3HAYCHUS
KOpHS.

[IpeoOpa3oBaHre YHCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, COAEPIKAIINX
pasuKasbl.

BeimonHenune pacuetoB 1o (opmyrnaMm, COJEpXKAIIUM pPaUKalbl,
OCYIIECTBIISISI HEOOXOIUMBIE TIOACTAaHOBKH U TIPEe0Opa30BaHUsL.
Omnpenenenne paBHOCUJIBHOCTH BBIPAXKEHUH € paaukanamu. Pemienue
UppalMOHAIbHBIX YpaBHEHUM.

O3HakoMJIeHME C  TIOHATUEM CTENEHU C  JEHCTBUTEIIBHBIM
[IOKa3aTeseM.

HaxoxneHue 3HAYeHMH CTENEHH, MCIOJIB3YS TNPH HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIEC CPEACTBA.

3anuce KOpHS N-i CTENEeHU B BUJIE CTETIEHH ¢ APOOHBIM IOKa3aTeseM U
Ha000POT.

@opMyJIMpOBAaHHE CBOWCTB CTEICHEW. DBbluncieHue creneHen c
palMOHAIBHBIM IIOKA3aTeNIeM, BBIIOJIHEHUE IPUKHUIKU 3HA4YCHUS
CTEIICHU, CPABHEHHUE CTEIICHEMN.

[IpeoOpa3oBaHre YHCIOBBIX U OYKBEHHBIX BBIPQXKEHUH, COAEPIKAIINX
CTEIIEHU, IPUMEHSS CBOKCTBA. PellleHne oKa3aTeNbHbIX YPaBHEHU.
O3HakoMJIEHHE C IPUMEHEHUEM KOPHEH U CTENEHEN NPH BBIUMCICHUH
CPEIHHUX, JCIICEHHE OTpe3Ka B <«30JIOTOM cedeHum». Pemenue
IIPUKJIAJHBIX 33]1a4 Ha CJIOYKHBIC IIPOLIECHTHI.

IIpeodpa3oBanue
ajredpanveckKux
BbIpaKeHH

Beimonnenue npeoOpa3oBaHMil BBIpaKEHHWH, NMpUMEHeHHE (Gopmy,
CBSI3aHHBIX CO CBOMCTBAMHU CTETICHEH U JIOTapu(MOB.

Omnpenenenue 00NaCTH JOMYCTHMBIX 3HAUYEHUH JIOTapu(MUYECKOTO
BbIpakeHus1. Pemenue orapuMuyeckux ypaBHEHHI.

OCHOBBI TPUTOHOMETPUH

OcCHOBHbBIC MOHATHSA

N3yuyeHnue paauaHHOrO METOAA U3MEPEHMUS YIVIOB BpAIICHUS U HUX
CBSI3U C TrpaaycHo wmepol. M3o0pakeHue yrioB BpalleHHs Ha
OKPYXKHOCTH, COOTHECEHHE BEJIMYUHBI YIJIA C €r0 PACIIOJIOKEHUEM.

@opMynupoBaHUE OIpPENEIIEHUI TPUTOHOMETPUIECKUX (QYHKUUN JUIS
YIJ0B NIOBOPOTAa M OCTPBIX YIJIOB IIPSIMOYIOJIBHOIO TPEYrOJbHUKA U
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0OBsICHEHUE UX B3aUMOCBSI3H

OcHoBHbBIE [IpumeHeHrEe OCHOBHBIX TPUTOHOMETPHUYECKHUX  TOXKIECTB  JUIS
TPUTOHOMeTPUYeCKHe | BEIYUCICHHUS 3HAYEHUH TPUTOHOMETPUYECKUX (YHKIMU 10 OJHOU U3
TOK1ECTBA HUX
IIpeodpa3oBanue W3yueHre OCHOBHBIX (POPMYNT TPUTOHOMETPUH: (OPMYIIBI CIOKECHHUS,
NPOCTEHIINX yIBOCHHSA, IpeoOpa3oBaHME TPUTOHOMETpPUYECKHX (yHKIHMA B
TPUTOHOMETPUYECKHUX | IPOU3BECHUE W TPOU3BEIACHUS B CyMMYy U IIPUMEHEHHE IIpU
BBbIPasKeHU BBIYMCIEHUN 3HAYEHHUs] TPUTOHOMETPHUUECKOIO  BBIPAXKEHUS U
YIPOLIEHUS €ro.
O3HakoMJIEHME €O CBOWCTBAMH CHMMETPUU TOYEK Ha EIUHUYHOU
OKPYXKHOCTH M IIPHUMEHEHHE UX JJIsl BBIBOAA (hOpMYJ IPUBEACHUS
IIpocreiimmue Pemenue o ¢opmynaMm u TPUTOHOMETPUUECKOMY KPYT'Y HMPOCTEHIIINX
TPUTOHOMETPHYECKHEe | TPUTOHOMETPUUECKUX YPABHEHHM.
YPaBHEHHS u | [Ipumenenne oOIIMX METOJOB pEIICHHs ypaBHEHUH (IIPUBEICHHE K
Hepasencmea JUHENHOMY, KBaJpaTHOMY, METOJ pAa3JIOKEHHs Ha MHOXHUTEIH,
3aMEHbl  NIEPEMEHHOHM) TMpU  PELIEHUUM  TPUTOHOMETPUUYECKUX
YPaBHEHUH.
YMeHue OTMEYaThb Ha Kpyre pelIeHus IIPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB
Apkcunyc, O3HakomJiIeHHME C TIOHATHEM OOpaTHBIX  TPUTOHOMETPHUYECKUX
APKKOCHHYC, GbyHKIUH.
apKTaHIeHC YUCJIa WN3ydyeHne omnpeneneHuil apKkCuHyca, apKKOCHHYCa, apKTaHreHca
yruciaa, (OpMyIHpOBaHHWE HX, H300paKeHHEe Ha EAMHUYHOU

OKPYXKHOCTH, IPUMEHEHUE IIPU PELICHUU YPAaBHEHUI

®YHKIIMHU, UX CBOVICTBA U TPA®UKH

®yukuun. [lonsitue o
HeNpepLIBHOCTH
byHkuun

O3HakOMJIEHHE C MOHATHEM IEPEMEHHOM, MpUMEpaMU 3aBUCUMOCTEN
MEX]ly IepEeMEHHBIMHU.

O3HakomIleHHE C MOHATUEM rpaduKa, onpeaeIeHUe TPUHAUIEKHOCTH
TOukM Tpapuky ¢yHkiuu. OnpeneneHue no ¢Gopmyne HpocTenien
3aBUCUMOCTH, BUAa ee Trpaduka. Beipakenue mo ¢opmyne ogHOU
MIEPEMEHHOM Yepe3 Ipyrue.

OszHakoMIieHHE ¢ ompeselieHneM (GYHKIUH, (OpMYyITHpPOBAaHUE €To.
Haxoxaenue 061acT onpeesieHus U 001acTi 3HaYeHUN (PyHKIIMH

CpoiicTBa (QyHKIUH.
I'padpuueckan
HHTepIpeTanus.
IIpumepsl
(GyHKUIHOHATBLHOM
3aBHCHUMOCTH B
peajbHbIX Ipouneccax
U SIBJICHUSIX

O3nakomiieHHE C TNpuUMepamMH (DYHKIHMOHAJIBHBIX 3aBUCUMOCTEH B
peanbHBIX MPOIeccax U3 CMEXHBIX AUCIUIIIIH.

O3HakoMJIeHHE C JIOKa3aTEeJIbHBIMH PACCYXKJIECHUSMH HEKOTOPBIX
CBOMCTB JIMHEHHOM W KBaapaTMYHOW (QYHKIUH, MpoBEAECHUE
UCCIICIOBAaHUS JIMHEHHOM, KyCOUHO-JIMHEHHOH, ApOOHO-TMHEHHON H
KBaJpaTUUHOM (yHKIMI, mocTtpoeHne ux rpaduxos. [locTpoenue u
yreHue rpadukoB ¢pynkuuit. MccnenoBanue GyHKINH.

CocraBnenue BUI0B (PyHKIMHA O JAHHOMY YCJIOBHIO, PELICHHE 3a/1a4
Ha 3KCTPEMYM.

Brinosnnenue npeodpazoBanuii rpadguka GyHKIHH

OOpaTHble pyHKINHN

Uszyuenue nowamus obpamuoil @yHKyuu, onpeoenexue 6uU0d U
nocmpoerue 2paguxa oopamuol QyHKyuu, HaxoxicoeHue ee odbracmu
onpedenenus u oboracmu 3xHavenutl. IIpuMeHEHUE CBOWMCTB (YHKIIHMIA
IIPU UCCIICIOBAaHUM YPABHCHUIN U PEIICHUH 3a/J1a4 Ha SKCTPEMyM

CreneHHble,
NoKa3aTeJbHbIe,
Jorapupmuyeckue H
TPUTOHOMETPHUYeCKHUe
¢pynknnu. OOpatrHbie

Brruncnenue 3HaueHui GyHKINN IO 3HAYEHUIO apryMEHTa.
OmnpeneneHre MOJ0XKEHUS TOUYKH Ha rpaduke MO ee KOOpAWHATaM M
Ha000POT.
Hcnonp3oBanue CBOWCTB
CTeleHel U Jorapu@mos.

3HAYEHUI

GyHKIMI Ui cpaBHEHMSA
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TPUTOHOMETPHYECKHE
byHkuun

[Toctpoenue rpadMKOB CTENEHHBIX U JIOTapUPMUUECKUX (PYHKIUH.
Pemenne moka3aTeNbHBIX M JIOTapU(PMUYECKUX ypaBHEHHH U
HEPABEHCTB 110 U3BECTHBIM AJITOPUTMAM.

O3HakoMIIeHHE C TIOHSATHEM HENPEphIBHON MEepHOANYECKON (YHKIUH,
¢dopmynupoBaHHE CBOICTB CHHyca W KOCHHYCAa, IOCTPOCHHE HX
rpaduKoB.

O3HakoMIIeHHE C TIOHATUEM FAPMOHUYECKHX KOJICOAaHUH U pUMepaMu
rapMOHUYECKUX KOJeOaHWH JUIs ONMHMCaHHs TMPOLECCOB B (U3MKE U
APYrux o01acTAX 3HAHUS.

O3HakoMJIeHHE C TOHSATHEM pPa3pbIBHON NEPUOIUYECKON (YHKIUH,
(dbopmMynupoBaHHS CBOMCTB TaHI€HCA M KOTAHTEHCA, MOCTPOCHHE HX
rpadHuKoB.

[Ipumenenne cBOMCTB  (yHKUMHA JUIi  CpPaBHEHUS  3HAYCHUH
TPUTOHOMETPUUYECKUX (DYHKIMHA, peIIeHUsT TPUTOHOMETPUUECKUX
YPaBHEHUHU.

Ilocmpoenue epaguxos 06pamubIX MpuUSOHOMEMPUUECKUX QYHKYULL U
onpeoenenue no 2pagukam ux c6olcms.

Brinonnenue npeodpazoBanus rpaduKoB

HAYAJIA MATEMATHYECKOTI'O AHAJIN3A

ITocaenoBaTeILHOCTH

O3HakomJieHHE C TOHATHEM YHUCIOBOW  TOCIEJOBATEILHOCTH,
crioco0amH ee 3a/1aHusl, BHIYUCICHUEM €€ YJICHOB.

O3naxomnenue ¢ nowsmuem npeoena nocie008amenlbHOCmu.
O3HakoMJIeHHE C BBIYUCICHHEM CYMMbI OECKOHEYHOTO YHCIOBOTO
psina Ha TpUMEpe BBIYHMCICHHUS CYMMbI OECKOHEYHO YObIBaromiei
r€OMETPUYECKOU IPOTrPECCUM.

Pemenne 3amau Ha mpuMeHEHHE (OPMYIIBI CyMMbI OECKOHEYHO
yOBIBaIOIIeH reOMETPUUYECKOM POrPeCcCHH

IIpousBoaHass u ee
NpUMEHeHHne

O3HaKOMJIEHHE C IOHSITHEM ITPOU3BOTHOM.

W3yuenue u GopMylInpoBaHUE €€ MEXaHUYECKOTO U TEOMETPUIECKOTO
CMBICJIa, U3yYEHUE AITOPUTMa BBIYUCIEHUS IPOU3BOIHON HA puMepe
BBIUMCIICHUS MTHOBEHHOW CKOPOCTM M YIJIOBOTO KO3(QHIMeHTa
KacaTeJIbHOM.

CocraBneHne ypaBHEHUs KacaTeIbHOM B 001EeM BU/IE.

VYcBoenue mnpaBui auddepeHIupoBaHus, TaOMUIBI MPOU3BOIHBIX
SIIEMEHTApHBIX (QYHKUMH, NpuMeHeHue Uit auddepeHunpoBanus
(GyHKIUH, COCTaBIICHHs YpaBHEHHS KacaTeIbHOM.

W3yueHne TeopeM O CBSI3M CBOWCTB (PYHKIMM ¥ TPOHU3BOJHOMN,
(bopMynHUpOBKa HX.

[IpoBeneHrne ¢ TOMOINBIO MPOM3BOJHOW HCCIENOBaHUSA (YHKIUH,
3aJJaHHOH (PopMYIIOH.

VYcTaHOBJIEHHE CBSI3M CBOMCTB (YHKIIMM M MPOU3BOJHOW MO HX
rpadukam.

IIpuMeHeHre NPOU3BOMHOM I pPELICHUSA 3aJad Ha HaXOXKICHUE
Han00JIbIIEr0, HAMMEHBIIETO 3HAUCHHS M Ha HaXOXKJICHUS SKCTpeMyMa

IlepBooGpa3nasn U
HHTerpaJ

O3HakoMIIEHHE C TIOHATHEM UHTErpasa u MepBooOpa3HOM.

W3yueHne mpaBWiia BBIYUCICHHS IEPBOOOpPAa3HOM H  TEOpEeMbI
Herotona-Jleitbuuna.

Pemenune 3amad Ha CBsI3p MEPBOOOpPA3HOW M €€ MPOU3BOJIHOM,
BBIUMCIIEHUE NTEPBOOOPA3HOM A5l TAaHHOH QYHKIIMH.

Pemenue 3amau Ha INpUMEHEHHME MHTErpaja Uil BbIYUCICHUS
(U3NYECKUX BETMYMH M TUIOIIAeH

YPABHEHUA U HEPABEHCTBA
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YpaBHeHusn U
CHCTEMBI yPaBHEHUIA.
HepaBencrsa U
CHCTEMBI HEPABEHCTB
¢ ABYMH
NnepeMeHHbIMHU

O3HakoMJIeHME €  MPOCTEHIIMMM  CBEIEHUSIMH O  KOpHSX
anreOpandeckuX ypaBHEHHH, MOHATUSMH UCCIEIOBaHMS YpaBHEHUN U
CUCTEM ypaBHECHU.

N3yuenue TeopuHM pPABHOCHIBHOCTU YPAaBHEHUW M €€ IPUMCHEHWS.
IloBTOpEeHNE 3amucH pelIeHHs] CTAaHAAPTHBIX YpaBHEHUH, INPUEMOB
npeoOpa3oBaHUs ypaBHEHMH JUIS CBEIEHHS K CTaHJapTHOMY
YPaBHEHHUIO.

Pemenune panmoHanbHBIX, HppalMOHANbHBIX,
TPUTOHOMETPUYECKUX YPABHEHUM U CUCTEM.
Hcnonbs3oBaHue CBOMCTB M TrpaukoB (YHKUMH I perieHus
ypaBHeHUH. [I0BTOpEHHE OCHOBHBIX IIPUEMOB PELLICHUS CUCTEM.
Pemenune ypaBHEHMI ¢ HCIIONIB30BAaHUEM BCEX NPHUEMOB (Pa3ioKEHUS
HAa MHOXWTEIW, BBEJIEHUS HOBBIX HEU3BECTHBIX, IIOJCTAHOBKH,
rpauuecKoro MeToaa).

Pemenne cucrem ypaBHeHI/Iﬁ C TIPUMCHCHUCM PaA3JIAYHBIX CII0co00B.
O3HakOMIICHHE (¢ 06H.[I/IMI/I BOIpocaMun peHICHUA HCPABCHCTB u
WCTIOJIb30BaHKE CBOICTB U TpapukoB (pyHKIMI PU pelIeHNH HEPABEHCTB.
Pemenne HCPABCHCTB M CHUCTEM HCPABCHCTB C MPUMCHCHHUCM pPa3JINYHBIX
CI10c000B.

HpI/IMeHeHI/Ie MAaTeMAaTUYCCKUX MCTOHAOB [UJIA PCHICHHUA COACPKATCIBHBIX
3aa4 U3 pa3IMYHbIX oOmacrei HAayKU W HPAKTUKHU. I/IHTepHpeTI/IpOBaHI/IG
pE3yIABTATOB C YUETOM pEAJIbHBIX OTPAaHUYEHUN

IIOKa3aTCJIbHBIX H

3JEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEN U CTATUCTHKH

OcHoBHbIE noHATUs | M3ydeHne mpaBuia KOMOWHATOPMKM H MPUMEHEHHE TMPU pPELICHUH
KOMOMHATOPUKH KOMOMHATOPHBIX 3a1ad.
Pemienne kOMOMHATOPHBIX 3aJad METONOM IMiepedopa W IO TpaBHIY
YMHOXEHHS.
O3HakomieHHEe C  TOHATHAMH  KOMOMHATOPUKH:  Pa3MEIICHUSIMH,
COYETaHMsIMH, IEPECTaHOBKAMH U (POPMYJTIaMH ISl UX BHIYMCIICHHUS.
OObsicHeHre u MpUMeHeHHe (OpPMYN sl BBIYMCICHHS pa3MEIICHHIA,
MEPECTaHOBOK M COYETAaHUH MPH PEIICHUH 3a7ad.
Osnakomnenue ¢ ouHomom Hrprotona u Tpeyroiasaukom [lackasst.
Pemienne mpakTHUecKMX 3alad C HCIOIB30BAHMEM MOHATHH M MPaBUII
KOMOMHATOPHKH
DJIeMEHTBI Teopuu | M3ydeHne  KIacCHUECKOTO  ONpEHCNiCHHS  BEPOATHOCTH,  CBOWMCTB
BePOSITHOCTEIH BEPOSITHOCTH, TEOPEMBI O CyMME BEPOSITHOCTEH.
PaccmoTpenre mpuMepoB BBIYMCIEHHS BEpOATHOCTEH. PemieHue 3amad Ha
BBIUMCIICHHE BEPOSTHOCTEH COOBITUI
IpeacraBienue O3HakomieHHE €  TOpPEACTaBICHHEM  YHUCIOBBIX  JaHHBIX W HX
HAHHBIX (Tabamnubl, | XapaKTepPUCTHKAMH.
auarpammsbl, rpagukn) | Pemenne mnpakThueckux 3agad  Ha 0OpaOOTKY YHCIOBBIX JaHHBIX,
BBIUMCIICHHE UX XapaKTEPUCTUK
TEOMETPUSA

IIpsMBbIe B MIOCKOCTH B
NMPOCTPAHCTBE

®dopMynHpoBKa U TPUBEAECHUE JO0Ka3aTeIbCTB IPU3HAKOB B3aHMMHOIO
pachoioKeHus MNpsMBIX M IUIOCKOCTeH. Pacno3HaBaHMe Ha depTexax U
MOJIENISIX Pa3lWYHBIX CIy4aeB B3aUMHOIO pACIONOKEHUS TPAMBIX U
IJIOCKOCTEHN, apTyMEHTHPOBAHNE CBOUX CYKIECHUM.

dopMynHpOBaHHE ONpPENEICHUM, MPU3HAKOB M CBOICTB MapasuIENbHBIX U
MepIeHINKYISPHBIX IOCKOCTEH, IBYTPaHHBIX U JINHEHHBIX YTIIOB.
Brimonaenne nocTpoeHus YriioB MEXIY NMPSAMBIMU, NPSIMOM M IJIOCKOCTBIO,
MEX]y MJIOCKOCTSIMU 110 OIMCAHUIO U PacliO3HaBaHUE UX HA MOJENAX.
[IpumeHenne NpHU3HAKOB U CBOICTB PacHoOiIOKEHHs MPSAMBIX U MIOCKOCTEH
MIpH pELLICHUH 3a/1a4.

Uzo0paxeHne Ha pUCYHKaX M KOHCTPYHpPOBaHHE Ha  MOJENIX
MEPIEHINKYIIPOB U HAKIOHHBIX K IUIOCKOCTH, MPAMBIX, MNapaielbHBIX
TUIOCKOCTEH, VIJIOB MEXAYy NpAMOH M TJIOCKOCTBIO M 00OCHOBaHHE
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HOCTPOEHUS.

Pemenne 3amau Ha BBIUMCICHHE TE€OMETPUYECKMX BelWYMH. OMNUCBIBaHUE
paccTosiHUSL OT TOYKM A0 IUIOCKOCTH, OT IPSIMOM [0 IJIOCKOCTH, MEXAY
MJIOCKOCTSAMH, MEXTY CKPELNBAOLIIMHUCS MPSIMBIMU, MEXTy
MPOU3BOJIBHBIMH (PUTYpaMH B IPOCTPAHCTBE.

@dopMynHpOBaHME W JOKa3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUAX
(TeopeM CyIIeCTBOBaHUS, CBOWCTBA).

N3o0paxenne Ha 4yepTexxax W MOJENSAX PAaCCTOSHHA M 00OCHOBAaHHE CBOMX
cyxaeHnid. OnpeneneHre W BBIUMCIEHUE pAcCTOSHUI B IPOCTPAHCTBE.
[Ipumenenue GopMyn U TEOpEM IUIAHUMETPUHU AJIS pELLICHUs 3aad.
O3HakoMJIEHME C TIOHATHEM MapajlIeIbHOTO IPOEKTUPOBAaHUSA M €ro
cBoOWCTBaMH. Dopmynuposanue meopemvl 0 NIOWAOU OPMOSOHATLHOU
NPoeKyuU MHO20Y20IbHUKA.

[Ipumenenue Teopun Al 000CHOBAHUS IOCTPOSHUN U BBIYMCIICHUH.
ApryMeHTHpOBaHHE CBOMX CYXJIEHMH O B3aUMHOM paclON0KEHUHU
MPOCTPAHCTBEHHBIX (PUTYD

MHoOrorpaHHuKH

Onmcanne W XapaKTEpUCTHKAa PAa3IUYHBIX BHJOB MHOTOTPaHHUKOB,
MIepEeYNCIEHNE UX JJIEMEHTOB M CBOMCTB.

Uzo0paxxeHne  MHOTOTPAaHHHKOB W BBIIOJNHEHHE MOCTPOCHUS  Ha
N300paXeHUAX U MOAEISAX MHOTOIPAaHHHUKOB.

Brruncnenne JMHENHHBIX 3JIEMEHTOB UM YIVIOB B IPOCTPAHCTBEHHBIX
KOH(UTYypanusx, apryMEeHTHPOBAHUE CBOUX CYXKIACHHH.

XapakTepucTuKa M HM300pa)KeHHE CEUEHUS, pa3eepmKu MHO202PAHHUKOS,
BBIYHCIIEHHE TUIOMAAEN TOBEPXHOCTEN.

[TocTpoenue npocTedmx cedeHni Kyoa, mpu3Mel, TupaMusl. [lpumenenne
(hakTOB U CBEACHUI U3 IUIAHUMETPUH.

O3HakoMmiieHHE C BHIAMH CHMMETPHH B MPOCTpPaHCTBE, (HOPMYTUPOBAHHE
OIIpeNeNeHn M CBOWCTB. XapaKTepUCTUKAa CHUMMETPHM Tel BpallleHHs U
MHOTOIPaHHHKOB.

[IpumeHeHue cBOMCTB CHMMETPHH MIPH PELICHUH 3a/1a4.

Hcnonp3oBanne  NpHOOPETEHHBIX  3HAHMKW Al WCCIEJOBaHUS U
MOJIEIMPOBAHMS HECIIOKHBIX 3a]1a4.

N300paxkeHne OCHOBHBIX MHOTOTPAHHMKOB M BBIIIOJHEHHE PHUCYHKOB IO
YCIOBMSIM 3a/1a4

Tesa u moBepxHoCTH
BpallleHUsA

O3HakoOMIICHUE C BUJaMU Tell BpaIleHUs, (OPMYITHPOBAHUE UX OIPEACTICHHHI
M CBOICTB.

dopMynHpOBaHHE TEOPEM O CEUYCHHWM Iapa IDIOCKOCTHI0O M TUIOCKOCTH,
KacaTelbHOU K cepe.

XapakTepucTika W H300paKCHUE TENl BPAICHUS, WX Pa3BEPTKH, CCUCHUS.
Pemenve 3amay Ha TOCTPOCHHE CEUYCHWH, BHIYUCICHUE JUIMH, PACCTOSHUM,
yrioB, miomianei. [lpoBeneHe 1o0ka3aTenbHBIX PACCYXKACHUN MTPH PEIICHUN
3a1ad4.

[IpuMmeHeHue CBOWCTB CHMMETPUU TPH PEIICHUU 3allad Ha Tejla BPAICHUS,
KOMOHHAIHIO TEIL.

N3o06paskeHre OCHOBHBIX KPYTJIBIX TNl M BHIMIOJIHEHUE PUCYHKA 110 YCIOBHIO
3aJa4n

HN3mepenus B
reoMeTpuH

OsHakOMJIEHHME C IMOHATUIMH IUIOmIAgXM M O00beMa, akCHOMaMH H
CBOICTBaMH.

Pemenve 3a1au Ha BBIYMCIIGHHE TUIOIIAJCH TUIOCKUX (DUTYP C IPUMEHEHUEM
COOTBETCTBYIOIMIHUX (OPMYIT U (DAKTOB U3 TUIAHUMETPHH.

Wzydenne TeopeM O BBIYHCICHHH OOBEMOB MPOCTPAHCTBEHHBIX T,
pelieHue 3a/1a4 Ha MpuMeHeHne (POpMYIT BEIYHUCICHUS 00hEMOB.

Wzydenne ¢opmyn Uil BBIYHCICHHS  IUIOMIANCH  MMOBEPXHOCTEH
MHOT'OI'PaHHUKOB U TeJ BpaIllCHUS.

O3HaKOMIIEHHE C METOJIOM BBIYHCIICHUS TIJIOIIAIU IIOBEPXHOCTH C(EepBhl.
Pemenue 3ama4y Ha BRIYUCIIEHUE TUIOUIAICH TOBEPXHOCTU MPOCTPAHCTBEHHBIX
TEN




39

Koopaunatsl "
BEKTOPBI

O3HakoMJIEHME C TIOHATHEM BekTopa. M3yueHue meKapTOBOM CHUCTEMBI
KOOpAMHAT B MPOCTPAHCTBE, IIOCTPOEHUE MO 3aJaHHBIM KOOpIMHATaM TOYEK
U TUIOCKOCTEH, HaXO0XKAEHUE KOOPANHAT TOUEK.

Haxoxxnenue ypaBHEHUH OKPYKHOCTH, cgepbl, IIOCKOCTH. Brrumciienue
PacCTOSTHUIM MeX 1y TOYKaMH.

N3ydenne CBOWMCTB BEKTOPHBIX BEIMYMH, MPABHJ Pas3IoKEHUS BEKTOPOB B
TPEXMEPHOM MPOCTPAHCTBE, NPaBUI HAXOXKICHUS KOOPAWHAT BEKTOpa B
MIPOCTPAHCTBE, PaBUJI ACHCTBUIN C BEKTOpaMH, 33JJaHHBIMHM KOOPAWHATAMH.
[IpumeHnenue TeopuM NpU pelIEHUH 3a7a4 Ha JACHCTBUSA C BEKTOPAMHU.
N3ydenne ckamaspHOro MNpoOW3BENEHUS BEKTOPOB, BEKTOPHOIO YypaBHEHHS
NpsIMOM M TIJIOCKOCTU. IIpMMeHeHne TEeopHHM Npu peleHHH 3ajad Ha
JEMCTBHS C BEKTOpaMH, KOOPAWHATHBIA METOJl, IPUMEHEHUE BEKTOPOB IS
BBIYMCIIEHHS BEJIMYMH YIJIOB U PACCTOSIHUIM.

O3HakoMJIEHHE C JTOKa3aTeNbCTBAMU TEOPEM CTEPEOMETPUHM O B3aMMHOM
pPactoNOKEHHH IPSIMBIX U TUNIOCKOCTEM ¢ MCIOIb30BAHUEM BEKTOPOB

3. YYHEBHO-METOIUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIEYEHUE IPOT'PAMMBI YYEBHOM JUCHUTILIIMHBI

3.1.

TpedoBanus

o0ecre4YeH NI

K MHUHUMAJBbHOMY MaTepPUAJIBbHO-TEXHUIECCKOMY

Peanuzauus nporpaMmbl y4eOHOM JUCHUIUIMHBI TpeOyeT Hanuuus KaOuHeTa

MaTeMaTUKH; MacTepCKue, J1abopaTopuu He TPEOYIOTCS.

Ne | OoopynoBan | Texuunuecku | YueOHO-HarsiaHble | Crenuaau3upoBaH
n/ | ue e cpeacrTBa | MOCOOUs Has1 Me0eJlb
1| o0yyeHus

Cron [Ipoexrop,

IpCrnoaaBaTecii DKpaH,

s, JIOCKA, | yoyTHyK

CTOJIBL, CTYJIbS

3.2 UudopmanmoHHoe odbecneyeHue 00yueHUus

IIepeuenn

PEKOMCHAYCMbIX

y4eOHBIX W3JaHUN, HNutepueT-pecypcon

JOTIOJTHUTEIBHOW JINTEPATYPBI

n/n

Ne

HaunmenoBanue yaeOHBIX U3aHUH,
HNHTEpHET-PECYPCOB, TONOJIHUTEIBHON JINTEPATYPHI

OcHOBHbBIE HCTOYHHKH (He Oosee 3 )

AnumoB . A.u 1p. Marematuka: anredpa u Hadajaa MaTeMaTHYECKOTO

aHann3a, reoMeTpus. Anredpa 1 Hayajga MaTeMaTHUECKOTo aHanu3a (6a30BbINA U
yriyonenssiit yposau).10—11 kmacesl. — M., 2014.
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Marematuka: anredpa, Hagajia MaTeMaTHYECKOTO aHaIN3a, TEOMETPHS .
I'eometpus, 10-11:Yuebnuk/JI.C. Atanacsu.-M.:Ilpocsenienne,2017.-255¢

I[OHO.JIHHTQJILHLIG HCTOYHHUKH

Mopakosuy A.I'. Matemaruka: anrebpa u Hadana aHanu3za, reomerpus. 10-11-
Kiaccel. AnreOpa U Hayala mareMarudeckoro aHanmmza. B 2 u. U.1. YuyeOHuk
ISl ydamuxcs: 001eo0pa3oBaTebHbIX yupexkaeHuil (6a30BbIi ypoBeHb)/A.T.

Mopaxosuy, [1.B. Cemenos.- M.: MHemo3uHa.

2 Marematuka: anredpa u Hadyaja aHanusa, remetpus.10-11-knaccel. Anrepa u

Hayajia MaTeMaTu4yeckoro aHainuza. B 2 u. U.2. 3agaunuk /it yqammuxcs
00m1eo0pa3oBaTenbHBIX YUpexkaeHui (6a30BbIit ypoBeHb)/[A.I'. MopakoBu4 u
ap.]; mox pen. A.I'. Mopakosuua.- M.: MHemo3uHa

11 Ilepuoauyeckue u3xaHus

v HNHTepHeT-pecypcsl

www.fcior.edu.ru (Mudopmarmonsble, TPEeHUPOBOUHBIE U KOHTPOJBHBIC
matepuaiisl). WWw.school-collection.edu.ru  (Exunas kosutekuuu 1ugpoBBIX

00pa30BaTEIbHBIX PECYPCOB).

\Y Ilepeyenb MeTOAMYECKHUX YKA3aHUI, pa3pa0oTaHHBIX NIpenogaBaTeiemM

=

Metoanyeckue yka3aHus MO BBHITIOJIHEHUIO IPAKTUYECKUX padoT

2. Meroauueckue  peKOMEHAALMH 110

COIIPOBOKJCHUIO CAMOCTOSATEIBHOM pabOThI CTYJCHTOB

opraHu3anun )48 MCTOANYCCKOMY

4. KOHTPO.J1b M OLIEHKA PE3YJIbTATOB OCBOEHMUSI YUEBHOM
JTUCLHUATIIUHBI

KoHTpone u oOlleHKa pe3yJabTaTOB OCBOEHHUS Y4YEOHOM JIHCLUILIUHBI
OCYLIECTBIIETCS IIPENOAABAaTENEM B MPOLECCE NPOBEACHUS IPAKTHUYECKUX
3aHATHI, TECTUPOBAHMS, a TAKXKE BBINOIHEHUS O0yUYaIOIUMHUC UHIUBHyaIbHBIX

3aJaHuN

Pe3yabTaTrsl 00yyenus

(I)OprI u METOAbI
KOHTPOJIA u OIICHKH
PeE3yJAbTATOB oﬁyquml

JIMYHOCTHBIX:

—— cOpMHUPOBAHHOCTH MPEACTABICHUN O MaTEMaTHKE
KaK YHHUBEPCAIBHOM SI3BIKE HAYKH;

—— [IOHUMAaHUC 3HAYMMOCTHU MATCMATUKHU IJI1 HAYYHO-
TEXHHYECKOTO Mporpecca, ChOpMUPOBAHHOCTh
OTHOIIICHUS K MATEMAaTHUKE KaK K 4acTH
00111e4eIOBEUECKOM KYIbTYphI;

—— Pa3BUTHUC JIOTUYCCKOT'O MBIIIJICHUS,
NPOCTPAHCTBEHHOTO BOOOPAKEHHSI, aITOPUTMUIECKON
KYJIbTYpbI, KpUTUYHOCTH MBILUICHUS;

OrneHka yCcTHOro omnpoca.

OneHka IpoBEpPOYHBIX padoT.
OreHka pe3ynbTaToOB MPaKTUIECKOH
paboTsL.

Onenka PE3yNbTaToB
BHEayAUTOPHOM CaMOCTOSTEIIbHON
paboThL.



http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
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—— OBJI3/ICHUE MAaTEMaTUYECKUMH 3HAHUSAMHU U
YMEHHUSIMHU, HEOOXOJUMBIMH B TTOBCETHEBHOM JKU3HU;
—— FOTOBHOCTbH H CITIOCOOHOCTH K 00pa30BaHUIO;

—— TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITEIbHOM
TBOPYECKOM U OTBETCTBEHHOM ACATEIILHOCTH;

—— TOTOBHOCTb K KOJUICKTUBHOM paboTe;

—— OTHOILIEHHUE K NMPO(HECCHOHATEHON AEATEIbHOCTH
KaK BO3MOKHOCTH y4acTHsl B PELIEHUH JINYHBIX,
0OI11eCTBEHHBIX, TOCY/IaPCTBEHHBIX,
oOIIeHAITMOHAIBHBIX POOIIEM;

JIP 1 Oco3znatomuii ce0st TpakJaHUHOM U
3aIUTHUKOM BEJIMKON CTPaHBI.

JIP 2 TlposiBisirominii aKTUBHYIO TPaKIaHCKYIO
MTO3ULINIO, JEMOHCTPUPYIOLIUN IIPUBEPIKEHHOCTh
MIPUHIMIIAM YECTHOCTH, MOPSIOYHOCTH, OTKPBITOCTH,
SKOHOMHUYECKH AKTUBHBIN U YYaCTBYIOLIUN B
CTYAEHUYECKOM U TEPPUTOPHAIEHOM CaMOYIIPaBJICHUH,
B TOM YHCJI€ Ha YCIOBHX J00POBOJIBUYECTBA,
MIPOAYKTUBHO B3aUMOJICHCTBYIOLIUN U y4aCTBYIOIIMI
B JICATEIBHOCTH OOIIECTBEHHBIX OPraHU3aIUH.

JIP 3 CoGmronatomuiit HOpMBI TPABOTIOPSIIIKA,
CIICAYIOIINN UeanaM IpaxkJaHCKOro oOIecTna,
oOecrieyeHns 6e30MacCHOCTH, IIPAB U CBOOO rpaxiaH
Poccun. JlosuibHBIN K YCTAHOBKAM U IPOSIBICHUAM
NpeJCcTaBUTENEH CyOKYIbTYp, OTIMYAIOIIUN X OT
IPYIII ¢ JECTPYKTUBHBIM U JJEBUAHTHBIM IIOBEICHUEM.
JIeMOHCTpUPYIOIIUK HENPUITHE U
MPEAYIPEKAAIOIINN COLIMAIBHO ONIACHOE MIOBEICHUE
OKpYXKaIOLHUX.

JIP 4 TlposBidromuii ¥ 1eMOHCTPUPYIOLINI YBaXKEHUE
K JIIOM TPYyJa, OCO3HAIOIIMN LICHHOCTh
cobcTBenHOro Tpyna. CtpeMsiuiics K
(opMHUPOBAHUIO B CETEBOH cpelie TUYHOCTHO U
po(hecCHOHATBFHOTO KOHCTPYKTHBHOTO «IIU(POBOTO
cienay.

JIP 5 JleMOHCTpUPYIOIINI IIPUBEPKEHHOCTD K POAHOU
KYJIBTYpe, HCTOPHUUECKON aMsTH Ha OCHOBE JIIOOBH K
Ponune, pogHomMy Hapoay, MaJold pOJHMHE, IPUHATHUIO
TPaJMLINOHHBIX LICHHOCTEH MHOTOHAIIMOHAJIBHOTO
Hapona Poccun.

JIP 6 IlposiBrsrominii yBaskeHUE K JTIOASM CTapIIEro
IIOKOJIEHUS ¥ TOTOBHOCTH K Y4aCTHUIO B COLIUATIbHOMN
MOAJIEPIKKE U BOJIOHTEPCKUX ABM)KECHHUSIX.

JIP 7 Oco3Harouiuii NpuOPUTETHYIO LIEHHOCTb
JMYHOCTH YEJIOBEKa; YBAXKAIOUIUI COOCTBEHHYIO U
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YyXXyI0 YHUKaJIbHOCTb B Pa3JIMYHbIX CUTYAIUAX, BO
Bcex (hopMax M BUAAX JCATEIbHOCTH.

JIP 8 TlposiBiromuii ¥ 1EMOHCTPUPYIOLINI YBaXKEHUE
K IIPEACTABUTENSAM PA3JIMUHBIX STHOKYIbTYPHBIX,
COLIMANIBHBIX, KOH(ECCUOHATBHBIX U MHBIX TPYIII.
ConpuuacTHbINl K COXpaHEHUIO, IPEYMHOKEHUIO U
TPaHCISALUN KyJbTYPHBIX TPAIULUI U LIEHHOCTEN
MHOTOHAIIMOHAJIBHOI'O POCCUICKOTO TOCYAAapCTBA.

JIP 9 Cobnroatomuii ¥ nmpomnaranJupyoIfi mpaBuia
3JI0pPOBOTO M 6€301acHOr0 00pasa KHU3HH, CIIOPTa;
MIpeIyIPEKAAOMUN OO0 TPEO0I0ICBAOIIHIA
3aBHCUMOCTH OT aJIKOTOJIs, TabaKa, MCUXOAKTUBHBIX
BEIIECTB, a3apTHBIX UTp U T.1. CoXpaHsAomui
IICUXOJIOTMYECKYI0 YCTOMYMBOCTD B CUTYaTUBHO
CJIOHBIX MJIM CTPEMUTEIIBHO MEHSIOIINXCS
CUTYaLUsX.

JIP 10 3aboTsammiics 0 3a1IUTe OKpPYXKAIOLIEH cpebl,
COOCTBEHHOM U Uy»0i1 6€301acHOCTH, B TOM YHUCIIE

U (POBOH.

JIP 11 ITposiBasironinil yBa)KeHHE K 3CTETUUECKUM
LIEHHOCTSIM, 00J1aIaroniii OCHOBAMH JCTETHYECKOI
KYJIBTYPBI.

JIP 12 Ilpunumarouiuii ceMelHble IEHHOCTH, TOTOBBIN
K CO3JIaHUIO CEMBU M BOCIIUTAHUIO AETEH;
JEMOHCTPUPYIOIINN HEMTPUATHE HACUIIMS B CEMbE,
yX0/1a OT POJAUTENBCKON OTBETCTBEHHOCTH, OTKa3a OT
OTHOIIEHHH CO CBOMMH JIETHbMH U UX (PMHAHCOBOTO
COJIepKaHusl.

JIP 13 Bemonsstomuii npodeccruoHalbHble HaBBIKU B
cdepe cepBuca TOMAIITHETO U KOMMYHAIBHOTO
X0341CTBA/TOCTUHUYHOTO JIea

JIP 14 Bemonssomuii npodeccroHalbHble HaBBIKU B
cdepe cepBuca TOMAIIHETO U KOMMYHAIBHOTO
X0341iCTBA/TOCTUHUYHOTO JIeJIa C YYETOM crenu(uku
cyonsekra Poccuiickoit deneparyn
MeTanpeIMeTHbIX:

—— YMEHHME CaMOCTOSITEIILHO ONPEAEIIATD LENH
JESITENbHOCTH U COCTABIIATH IUIAHBI 1€ATENbHOCTH;
CaMOCTOSITENIBHO OCYLIECTBIIATH, KOHTPOJIUPOBATh U
KOPPEKTUPOBATh JIEATEIBHOCTD; UCIIOIb30BaTh BCE
BO3MOYHBIE PECYPCHI JUIsl TOCTHKEHHUS TOCTABJIEHHBIX
LeJel U pean3alui IUIaHOB AEATEIbHOCTH;
BBIOMPATH YCHENIHbIE CTPATETHH B PA3IMYHBIX
CUTYaLUsIX;

—— YMEHHE NPOAYKTUBHO B3aUMOJEHCTBOBATh B
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MPOLECCE COBMECTHOM IEATENBHOCTH;

—— BJIAICHHUC HaBbIKaMH MO3HAaBATEILHOM
NeATeIbHOCTH, HaBBIKAMU pa3pereHus mpooiem;
--CIIOCOOHOCTh U TOTOBHOCTB K CAMOCTOSITEIIbHOMY
MMOUCKY MCTOJOB PCHICHUSA TPAKTUUCCKUX 3aj1a4,
—— FOTOBHOCTbH M CITOCOOHOCTh K CAMOCTOSTEIIBHOM
nH(OPMAIIMOHHO-TIO3HABATEILHOM JIESTEIIBHOCTH;
—— YMCHHUC SACHO, JIOTUYHO U TOYHO HU3JIaraTb CBOIO
TOYKY 3pECHUS;

—— BJIaJICHHE HAaBbIKAaMU MTO3HABATEIBHON pedIeKcun;
—— OCJICYCTPECMJICHHOCTD B IIOUCKAX U NPUHATUN
pELIECHU.

NpeIMeTHBIX:

—— c(OpPMUPOBAHHOCTb MPEJCTABICHUN O MAaTEMaTHKE
KaK 4aCTH MUPOBOMU KYJIbTYPhl 1 MECTE MATEMATUKHU B
COBPEMEHHOM LMBUIN3ALINY;

—— c(OpPMUPOBAHHOCTb MPECTABICHUN O
MAaTeMaTHYECKUX MOHATUSIX KaK BaXKHEUILINX
MaTEMaTHYECKUX MOJIENSX, O3BOJIIOIINX ONUCHIBATh
Y U3y4aTh Pa3HbIE IIPOLIECCHI U SBJICHMUS;

—— BJIaJICHHE METOJAAMHU JJOKA3aTEIbCTB U AITOPUTMOB
pelLIeHus;

—— BJIQJICHUE CTaHJAPTHBIMU IPUEMaMU PEILICHUS
palMOHANIBHBIX U UPPALIMOHATBHBIX, TOKA3aTEIbHbIX,
CTETEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUH U
HEPABEHCTB, UX CUCTEM;

—— c(hopMUPOBAHHOCTH MIPEICTABICHHUI 00 OCHOBHBIX
MOHATHAX MaTEMATUUECKOT0 aHAJIN3a, UCII0JIb30BaHUE
MOJTYYEHHBIX 3HAHUH JJI OMUCAHUS U aHATU3a
peanbHBIX 3aBUCUMOCTEN;

—— BJIaJICHHE OCHOBHBIMU NOHATUSMH O MJIOCKUX U
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax;
IIPUMEHEHHNE N3YUYEHHBIX CBOMCTB F€OMETPUYECKUX
buryp u Gopmyn a1l peieHus: TeOMETPHUECKIX
3a]1a4 U 3a/1a4 C MPAKTUYECKUM COIECpKAHUEM;

—— c(OpMUPOBAHHOCTbH MPEACTABICHHI O MpoIeccax
U SIBJICHUSIX, UMEIOIINX BEPOSITHOCTHBINA XapaKTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX, OCHOBHBIX
MOHATHUSX JIEMEHTAPHON TEOPUU BEPOSITHOCTEM;

—— BJIQJICHHE HaBbIKAMU UCIIOJIb30BAHUS TOTOBBIX
KOMITIBIOTEPHBIX POTPaMM MPHU PELICHUH 3a/1a4.
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S. METOIUMYECKHMUE PEKOMEHJIALIMH 110 PASPABOTKE U
PEAJIM3ALIUU AJAIITUPOBAHHbBIX OBPA3OBATEJIBHBIX
IHPOI'PAMM CPEJHEI'O ITPO®PECCHOHAJIBHOI'O OBPA3OBAHUA

Oco0enHnocTn Oopraumuv3anuu Oﬁpa3OBaTeﬂbHOﬁ ACATCJIBbHOCTHA AJIA JINI

C OrpaHN4YCHHBIMHA BO3MOKHOCTAMM 310POBbLA

Conepxanue cpeaHero mnpopecCHOHANBHOIO O0O0pa30BaHUSI U YCIOBUS
OopraHu3zanuM OOy4eHuss B KOJUIEI)KE OOyYalolmMXcsi C OrpaHUYEeHHBIMU
BO3MOKHOCTSIMUA 3JIOPOBbSI  ONPEACAIOTCS aJanTHPOBAHHOM 00pa3oBaTEIbLHOU
nporpaMMoi (Mpu HEOOXOAUMOCTH — HAJWYUU OOYUYaIOUIUXCS C OrpaHUYCHHBIMU
BO3MOXXKHOCTSIMH 37I0POBbSI), a JUISI HWHBAIMJAOB TaKXe B COOTBETCTBHU C
WHIUBUIYATHHON IPOTPaMMON peadINTAIlNA WHBATHIA.

OO6yuenne o oOpa3oBaTeIbHON MporpaMMe cpeHero NpodeccuoHaIbLHOTO
oOpazoBaHus OOyYalOUUXCA C OTrPAHUYECHHBIMH BO3MOXXHOCTSIMU 370POBbs
OCYIIECTBISIETCS KOJUIEPKEM C YY4€TOM OCOOEHHOCTEH IMCHXO(PU3UIECKOTO
Pa3BUTHSI, HHIUBUIYATHHBIX BOZMOXKHOCTEH M COCTOSTHUS 3/I0POBbS TAKUX JIUII.

B xonnemxe co3nanbl (MIpU HEOOXOAUMOCTH — HAIMYUU OOYYAaIOIIMXCS C
OTPaHUYCHHBIMA BO3MOXKHOCTSIMH  37I0OPOBBSI)  CIICIMATBHBIC  YCIOBUS TS
MOJIYYEHUsS. CpPeIHEero MpodecCHOHANBHOTO 00pa30BaHUs OOyYaloIUMHUCS C
OTPaHUYCHHBIMH BO3MOYKHOCTSIMHU 3JI0POBBSI.

[log  cnmemuanbHBIMKU  yCIOBUSIMH  JJIsi  TOJIY4EHUSI  CPEIHErO
npoecCUOHANBHOTO  O0pa3oBaHUsl  OOYYAIOIIMMHUCA C  OrPaHUYCHHBIMU
BO3MOXKHOCTSIMU 3JIOPOBbSI MOHUMAIOTCA YCJIOBUSL OOYYEHHUs, BOCIHUTAHUS U
pa3BUTHSL TaKWX JMI, BKIIOYAIOMHKE B CE€OS HCIOJB30BaHUE CIEIHATbHBIX
00pa30oBaTEeNbHBIX MPOrpaMM U METOJ0B OOyUYECHHUS W BOCIUTAHUS, CIICIIHATbHBIX
Y4COHUKOB, Yy4YE€OHBIX MOCOOMU M JIUIAKTHYECKHX MaTepHaAIOB, CIEIHaIbHBIX
TeXHHUYECKUX CPEACTB OOydYeHHS  KOJUISKTUBHOTO W  HHIAWBHUAYaJIbHOTO
MOJIB30BaHMS, TIPEJOCTABICHUE YCIYT aCCUCTEHTa (IMMOMOIIHHUKA), OKa3bhIBAIOIIETO
00y4aronMMCcsi HEOOXOIUMYIO TEXHUUYECKYIO TTOMOIIb, MPOBEJACHUE TPYNIOBBIX U
MHJIMBUYaJbHBIX KOPPEKIIMOHHBIX 3aHITHUM, OOECIeUYeHue AOCTyNma B 3JaHUS
KOJIJIeJDKa W JIpyrHe YCIOBHS, O€3 KOTOPhIX HEBO3MOXXHO WJIM 3aTPYIHEHO
OCBOGHHME  00pa3oBaTeJIbHBIX  MpOrpaMM  JIMIIaM  C  OTPAaHUYCHHBIMHU
BO3MOKHOCTSIMHU 37I0POBBS.

B mensx [OCTYMHOCTHM TMOJy4YeHHs] CpeAHero mnpodeccuoHaabHOro
oOpazoBaHus OO0yd4arOUUMCSI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbS
KoJulemka obecneunBaercsl (IpU HEOOXOJIMMOCTH — HAJIUYUHM OOYYarOIIUXCS C
OTPaHUYCHHBIMU BO3MOXXHOCTSIMU 37I0POBbS):



45

o I OOYYaIOIIKXCS C OFPAHUYEHHBIMU BO3MOXXHOCTSIMH 3/I0POBbS O CIYXY
YCIYTH CYpAOINEpPEBOAUYHKA W OOECHeUYeHHE HaIJIeKallUMH 3BYKOBBIMU
CpelICTBAMH BOCIIPOM3BEICHUS HH(POPMaALIUH;

o I OOyyaroluxcsi, HMEIOIMIMX HapyLWEHUs OMNOPHO-ABUTATEIHLHOIO
anmnapara, MaTepHaIbHO-TEXHUYECKHE yCIIOBUSA 00ecreynBaoT
BO3MOXHOCTh OECHpPEMSITCTBEHHOIO JOCTylla B Yy4eOHbIE IOMELIEHUS,
CTOJIOBBIE, TYaJETHbIE M JPYTH€ IOMEIIEHUs KOJUIeIXKa, a TaKke HX
npeObIBaHNs B YKa3aHHBIX IMOMELIEHUAX (HAJIMYUE PAaCIIMPEHHBIX ABEPHBIX
MPOEMOB U APYTUX MPUCTIOCOOTICHUI ).

O6pa3oBanue 00y4aromMUXCs C OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMU 370POBbSI
MOKET OBITh OPraHHW30BaHO KaK COBMECTHO C JIPYTMMHU OOYyYalOIIUMHUCS, TaK U B
OTIEIbHBIX Tpynnax. YHUCIEHHOCTh JHI[ C OrPaHUYEHHBIMH BO3MOXHOCTSIMHU
310pOBbsI B y4EOHOM rpyIine ycTaHaBIUBaeTCA 10 15 uenoBek.

C ydeToM 0cCOOBIX MOTpeOHOCTEH OOyYalomUXCsi € OTrpPaHUYCHHBIMU
BO3MOXHOCTSIMH ~ 37I0POBBSI  KOJUIEKEM  00OECIeunBaeTCs  MPEIOCTaBICHUE
y4eOHBIX, JTCKIIHOHHBIX MATEPUAIIOB B DJICKTPOHHOM BH/IC.

C ydeToM 0cCOOBIX MOTpeOHOCTEN OOyYalomUXCd € OTrPaHUYCHHBIMU
BO3MOXHOCTSIMHU 3JI0POBBSI B KOJUIEKE MPEIYCMOTPEHAa BO3MOXKHOCTh OOYUCHUS
M0 WHIUBHUIYATHbHOMY TUIaHY.
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