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PACCMOTPEHO
[TIK o6mieoOpazoBaTenbHbIX,
MaTEMAaTHYECKUX U OOIIMX
€CTECTBEHHO-HAYYHBIX JTUCIUILUINH
IIporokon Ne ___
«____ y»uwoHsa 2022 .

/®enoposa N.B. /

Pabouas nmporpamma yuebnoit qucuurummnsl bJ[.07 «Marematuka» pazpaboTraHa Ha OCHOBE:

1. TlpumepHoii mporpaMMsl 0011e00pa30BaTEeIbHON y4eOHOW TUCHMIUIMHBI «MaremaTuka:
anreOpa M Havajga MaTEeMAaTUYECKOI0 aHajau3a; IEeOMETpUs» sl NpoQecCHOHATbHBIX
00pa30BaTeNbHbIX OpraHu3aluii, pPeKOMEHJOBaHHON @enepaibHbIM T'OCYJapCTBEHHBIM
aBTOHOMHBIM yupexaeHuem «dDenepanbHblii HHCTUTYT pa3BUTHA oOpasoBaHus» (PIAY
«®UPO») B KauecTBE MNPUMEPHOM MPOrpaMMbl Ui  pealu3alud  OCHOBHOM
npodeccuoHanbHOM oOpa3oBaresnibHOM mporpamMmbel CIIO Ha 6a3e ocHOBHOro oOIIero
o0OpasoBaHus ¢ noixydeHueM cpeaHero oomero odpaszoBanus (IIporoxon Ne 3 ot 21 urons
2015 r. Peructpanmonsnsiit Homep perieH3uu 377 ot 23 utons 2015 r. ®T'AY «DUPO»);

2. IlpumepHON OCHOBHOH 00pa30BaTENBHON MPOrpaMMBI CPEIHEro OO0Iero o0pa3oBaHMUS,
0JI0OpEeHHOM penicHreM (QeIepaTbHOTO YIeOHO-METOHYECKOTO OOBEIMHEHHSI TI0 O0IIeMY
obpazoBanuto (IIporokomn Ne 2/16-3 ot 28 utonst 2016 r.);

3. ®enepanpHoro 3akoHa oT 31 wrons 2020 r. Ne3040-d3 «O BHECEHMHM HM3MEHEHUN B
QenepanbHblii 3akoH  « OO0 oOpa3oBanuu B Poccwuiickoii ®exepanum» 1o BoOmpocam
BOCIIUTAHUS 00YJaIOIINXCS;

4. depaepalbHOTO rOCYJapCTBEHHOIO 00pAa30BaTEIbHOIO CTAaHAAPTA CPEAHETO
npodeccuoHaibHOT0 00pazoBanus 1Mo npodeccun 19.01.04 Ilekapp, yTBEpKIEHHOTO
[Tpukazom Munuctepcra oOpazoBanus 1 Hayku PD Ne Ne799 ot «02» aBrycra 2013r.
(3apeructpuposano B Muntocte P® 20 asrycta 2013 r. perucrpanuonssiii N 29657).

5. VYuyebHoro miaHa 1o mnpodeccuu cpeaHero mnpodeccuonanbHoro odpaszoBanus 08.01.25
MacTtep OTIeNOYHBIX CTPOUTENBHBIX U JEKOPATUBHBIX PabOT , YTBEPkKACHHOTO MprUKa3zom No
250-ox ot 16 utonst 2022 rona.

Opranuzanus-pazpadotunk: ['BIIOY MO «31eKTpoCTanbCKUil KO

Pazpabotunk: meroauct, ['anueBa Maiis EBrenbeBHa
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1. IACIIOPT IPOT'PAMMBI YYEFHOU JUCITATLIAHBI
BJ1.07 MATEMATHUKA

1.1. O6s1acTh NPpUMEHEHHUS IPOrPaAMMBbI

Pabouast mporpamma o61eoopazoBaTenbHOM yueOHoW auctuumabl bJ1.07 «MaTtemaTukay
npeHa3HaueHa s W3y4YeHHs] AMCUUIUIMHBI TPH peaju3alid 00pa3oBaTEIbHON IMPOrpamMMbl
cpenHero oOmero oOpa3oBaHUsi B IpeAelaX OCBOCHHS OCHOBHOM MpodeccHOHaNbHON
obpazoBarensHoii mporpammbl CIIO (manee — OIIOIT CIIO) Ha 06a3e OCHOBHOTO OOIIETO
00pa3zoBaHMs IPH MOJATOTOBKE KBaTU(UIMPOBaHHBIX padounx u ciayxamux (ITITKPC).

B pabouyio mnporpammy obmeoOpa3oBarenbHoi — yyeOHoi  aucuumiuasl  BJI.07
«MareMaTuka» BKJIIOYEHO COJIEp>KaHUE, HAMpaBICHHOE Ha (QOpMHUpPOBaHUE Yy OOYYAIOIIUXCS
KOMITETEHIIH, He00X0AuMBIX 115 KadecTBeHHOTro ocBoeHust OITOIT CIIO — mporpamMMbl HOATOTOBKH
(IITTKPC) na 6a3e ocHOBHOTO 00I1IeTO 00pa30BaHMs C IMOJYyUYEHUEM CPEAHETo 00Iero oopa3oBaHusl.

1.2. MecTO IMCUMILUIMHBI B CTPYKTYP€e OCHOBHOM NpodecCHOHATBHOMH 00pa30oBaTe/bHOI
NMPOrpamMMbI:

VYuyebnas quctumuinia bJ1.07 «Maremartukay sSBIsSeTCS yUeOHBIM NMPEAMETOM 0053aTeNbHOM
npenMeTHoit oomactu «Maremarukay @I'OC cpennero oomero oopasoBanus. YdeOHas TUCIUTUTHHA
B/1.07 «Matematuka» nzydaercs B o0uieoopazoBarenbHoM nukie yueoHoro miana [IOOIT CIIO na
0a3ze OCHOBHOTO 001Iero 00pa3oBaHus ¢ ModyyeHueM cpeanero oomero odpaszosanus [IIIKPC. B
yuebHOoM maHe [MIIKPC yuebnas mucuunnuna b/1.07 «MatemaTtnka» BXOAUT B COCTaB OOIIMX
0011e00pa30BaTENbHBIX yYEOHBIX IUCHMIUIMH, (OPMUPYEMBIX H3 00s3aTENBHBIX MPEIMETHBIX
obnacreit ®I'OC cpennero obuiero odpazopanus, as npodeccuii u cneruanbHocTeit CITO.

1.3. Hetm w 3agayuM  JMCUMIVIMHBI — Tpe0OBaHUSI K pe3yJbTaTaM OCBOCHUS
AUCHUIIMHBI:

Coneprxanue nporpaMMbl «MaremaTrKka» HalnpaBJIeHO Ha JOCTUKEHUE CIAEAYIOIINX

neJeH u 3agau:

- obecrieuenne c(hOPMUPOBAHHOCTH MPEACTABIECHUIN O COLMANBHBIX, KYIbTYPHBIX U HCTOPUUECKHUX
(dakTOpax CTaHOBJICHUS] MATEMATHKU;

- obecrieuenre C(HOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO U MaTeMaTHYECKOTO
MBIIIJIICHUA,

- obecrnieueHne c(HOPMHUPOBAHHOCTH YMEHHMH NPUMEHSATH IOJYYCHHbIE 3HAHUS TPU PElICHUU
paanqu,Ix 3ajJ1a4,;

- obecrieueHre chOpMUPOBAHHOCTH TMPEACTABICHUI O MaTeMaTHKe KaK 4acTd OOIIedeIoBeuecKoi
Ky.]'IBTypBI, YHI/IBepcaJ'H:HOM SA3BIKEC HaYKI/I, ITO3BOJJIAIOIIIEM OITHUCHIBATH

Y U3y4aTh peajibHbIE IPOLECCHI U SIBJICHUSI.

B pesynbrare ocBoeHusi oOriieoOpa3oBarenbHONW yueOHOW aucuuriuiuHbl BJ1.07  «Martemartukay
00yJaromuHCs TOJDKEH JTOCTUYh CIECIYIONNX Pe3yabTaToB:

* IUYHOCHIHBIX:

— c¢(hOpMHUPOBAHHOCTH MPEACTABICHUI 0 MaTeMaTUKe KaK YHHUBEPCAIbHOM SI3bIKE HayKH, CPEICTBE
MOJIEJIMPOBAHUS SIBJICHUN U IIPOLIECCOB, UAESIX U METOAAX MAaTEMATHUKH;

— MOHUMaHHe 3HAaUMMOCTH MaTeMaTHKU U1 Hay4HO-TEXHUYECKOI0 Iporpecca, ChoOpMUPOBAHHOCTD
OTHOILIEHHSI K MaTEMaTHKE KaK K YacTH 00IIeYeIOBeUeCKON KYIbTYpbl Uepe3 3HaKOMCTBO C UCTOpUEH
pa3BUTHS MAaTEMaTHKH, 3BOJIIOIMEN MaTeMaTHYECKUX UIEH;

— pa3BUTHE JIOTHUECKOTO MBIIUICHHUS, MPOCTPAHCTBEHHOI'O BOOOPAKEHUS, aJTrOpUTMHUYECKON
KYJIbTYpPbI, KPUTUYHOCTH MBIIIJIEHUS] HA YPOBHE, HE0OX0IMMOM Ui Oyayieil npodeccuoHalIbHON
NeSITeIbHOCTH, AJISl TPOJIOJDKEHUS 00pa30BaHMs U caMOOOpa30BaHNUS;



— OBJIAACHHUC MAaTCMATUUCCKMMU 3HAHUAMU U YMCHUSAMU, HGOGXOZ[I/IMBIMI/I B HOBCGI{HCBHOﬁ KHU3HU,
JUIST OCBOCHHUSI CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCIUIUIMH W TUCHUIUIAH MPO(HECCHOHAIEHOTO
[UKJIA, JJIs TIOJTydeHus: 00pa3oBaHUsl B 00JIACTSAX, HE TPEOYIOMMX YriayOJIeHHONH MaTeMaTHYeCKOM
HIOJITOTOBKH;

— FOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMO0OPa30BaHUIO, HA IPOTSKEHUH BCEH
JKM3HH;, CO3HATEIIHOE OTHOIIECHHE K HENPEPhIBHOMY OOPa30BaHUIO KaK YCIOBHIO YCICITHOW
npoecCHOHATLHOM U OOIIECTBEHHON JACSITeTbHOCTH;

— TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSTEIBHOM TBOPYECKON M OTBETCTBEHHOH JIESATEILHOCTH,

— TOTOBHOCTH K KOJUICKTHBHOU pabOTe, COTPYIHUYECTBY CO CBEPCTHHKAMH B OOpa30BATEILHOM,
OOIIECTBEHHO TOJIE3HOH, y4eOHO-HCCIIEI0BATEIbCKOM, TPOSKTHON M JPYTUX BUAX JEATEILHOCTH;
— OTHOLIICHHUC K HpO(l)eCCI/IOHaJIBHOI;’I ACATCIIBHOCTH KaK BO3MOXHOCTHU YUaCTHA B PCHICHUH JIMYHBIX,
0OIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX TPOOIeM;

* MemanpeomemHubix:

— YMEHHUE CaMOCTOSITENIbHO ONPEIEIATh LENN AEIATEIBHOCTA U COCTABJIATH IUIAHBI JEATEIbHOCTH;
CaMOCTOSITENIBHO OCYILECTBIIATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATh JEATEIBHOCTD; UCIIOIb30BaTh
BCE BO3MOJHBIE PECYPCHl [UIsl JOCTMIKEHHUs IIOCTaBICHHBIX LEIEH M peanu3alud IUIAHOB
NeSITebHOCTH; BEIOUPATh YCHEIIHbIE CTPATETUH B Pa3JINYHbIX CUTYaLUAX;

— yMEHHE MPOJYKTUBHO OOMIAThCS M B3aMMOICHWCTBOBATH B MPOIIECCE COBMECTHOW ACATEIBHOCTH,
YUUTBIBATh MO3ULUH JPYTUX YYACTHUKOB AEATEIbHOCTH, 3()(HEKTUBHO pa3periaT KOH(YIUKTHI;

— BJIaJICHUE HAaBbIKaMU [103HABAaTEJIbHOM, y4eOHO-UCCIEA0BATENbCKON U MPOEKTHON JEATEIbHOCTH,
HaBbIKAMU pa3pelleHuss NpoOieM; CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY IOHCKY
METO/IOB pEUICHUS IPAKTUYECKHX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHbIX METO/IOB IT03HAHMS;

— FOTOBHOCTbB M CIIOCOOHOCTb K CAMOCTOATENbHOM MH()OPMAIIMOHHO-II03HABATEIIbHOM 1€ TEIbHOCTH,
BKJIIOYAsi YMEHHE OPHEHTUPOBATHbCS B PA3NIMYHBIX HCTOYHUKAX HMHQOpPMAIUMHM, KPUTUYECKU
OLIEHUBATh U UHTEPIPETUPOBATH HH(POPMALHUIO, [T0JIyYaeMYIO U3 Pa3IMUHbIX HCTOYHHKOB;

— BIIQJICHUE SI3bIKOBBIMU CPEJICTBAMU: YMEHUE SICHO, IOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHMS,
UCIIOJIB30BAaTh aJICKBATHBIC A3BIKOBBIE CPEICTBA;

— BJIaJICHUE HaABbIKAaMHU IO3HABATEJIbHON pediieKcHH KaK OCO3HAHMsI COBEPIIAEMBIX JIEHWCTBUH U
MBICJIUTEIIBHBIX TIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHWM, I'PAaHULl CBOErO 3HAHUSA U HE3HAHUI,
HOBBIX [TO3HABATENIBHBIX 33J1a4 U CPEICTB U1 UX JOCTHKECHHUS;

— IeNeyCTPEMJIEHHOCTh B IOMCKAaX M HNPUHATHM pPELICeHUH, COOOpa3uTEeNbHOCTh U WHTYMLIHS,
Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEJCTABICHUN; CTIOCOOHOCTh BOCIIPUHUMATh KPAacOTy U TAPMOHHUIO
MUDa;

* NPeOMEmHbIX:

— c(OpMHUPOBAHHOCThH TPEACTABICHUI O MaTeMaTHKE KaK YacCTH MHUPOBOM KYJIbTYpPhl U MECTE
MaTeMaTHKHd B COBPEMEHHOI LMBWIM3ALMH, CHOCO0aX OINUCaHMS SBJICHUH peaJbHOr0 MHpa Ha
MAaTEMATUUYCCKOM SA3BIKE,

— c(pOpPMHPOBAHHOCTh TPEACTABICHUH O MaTeMaTUYeCKHX TMOHATUAX KaK BaKHEMIINX
MAaTEMATUYCCKHUX MOJCIIAX, IMO3BOJIAIOIINX OIHMCBIBATH M M3Yy4YaThb PA3HBIC IPOUCCCHI U SABJICHUA,
MOHMMAHNE BO3MO>KHOCTH aKCHOMaTH4ECKOI'0 TOCTPOEHUSI MaTEMaTUUECKUX TEOPHIL;

— BJIIaJICHUC METOJaMH NOKa3aTCIbCTB U AJITOPUTMOB PCIICHUA, YMCHUC UX ITPUMCHATD, IPOBOANTH
JI0Ka3aTeNbHbIE PACCYKIEHUS B XOZ€E PELICHNUS 3a/]a4;

— BJIaJC€HHUEC CTAaHAAPTHBIMHU IIpHEMaMH PCIICHUA palUuOHAJIBHBIX W  HUppalrOHAJIBHBIX,
NIOKAa3aTeNIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YpPaBHEHHII M HEPABEHCTB, HMX CHUCTEM;
HCIIOJIB30BAHUE T'OTOBBIX KOMIIBIOTCPHBIX IMPOrpaMM, B TOM YHCJIC IJIA IMOMCKA ITYTU PCUHICHHUA U
WUTIOCTPALVM PEIIECHUs] YPaBHEHUI U HEPABEHCTB;

— cOpMHUPOBAHHOCTH TPEACTABICHU 00 OCHOBHBIX MOHSTHSIX MAaTEMAaTHUYECKOTO aHAM3a M WX
CBOWCTBaX, BIIQJICHUE YMEHHEM XapaKTepu3oBaThb MOBEACHHE (YHKLUUH, HCIOIb30BAHUE
MMOJIYYCHHBIX 3HAaHUH AJIs1 OITUCAHUSA Y aHAJIM3a pCaJIbHbIX SaBI/ICHMOCTeﬁ;



— BJIaJICHHE OCHOBHBIMU MOHATHUAMH O TUIOCKUX U IIPOCTPAHCTBEHHBIX T€OMETPUIECKUX (DUTYpax, UX
OCHOBHBIX CBOICTBax; c(OpPMHUPOBAHHOCTh YMEHHUS pPAClO3HaBAaTh reoMeTpuyeckue (GuUrypbl Ha
yepTexax, MOACIAX U B pealIbHOM MUPE; IPUMEHEHNE H3yYCHHBIX CBOWCTB FT€OMETPUYECKUX (QUTYP
1 GopMyIT AJIs pellIeHUs] TeOMETPUYECKUX 3a/1a4 U 3a]1a4 ¢ TPAKTUUYECKUM COJIEP)KaHUEM;

— c(hOpPMHUPOBAHHOCTh MPEJACTABICHUI O TMPOLECCaX M SABICHHUAX, MMEIOMIUX BEPOSTHOCTHBIN
XapakTep, CTaTUCTUYECKHX 3aKOHOMEPHOCTSX B pEalbHOM MHpPE, OCHOBHBIX HOHSITHIX
AJIEMEHTApPHON TEOPUH BEPOSITHOCTEM; YMEHUM HAXOAUTHh U OLIEHUBATH BEPOSTHOCTU HACTYILICHUS
COOBITHI B MPOCTEHIIMX MPAKTUYECKUX CHUTYAlUSX U OCHOBHbBIE XapaKTEPUCTHKHU CIy4YalHBIX
BEJINYHH;

— BJIQJICHUE HAaBbIKAMH MCIOJIb30BAaHUS FOTOBBIX KOMIIBIOTEPHBIX ITPOrpaMM IIPU PELICHUU 33]1a4.

B pesynbpTaTe ocBOCHHS YIEOHOM TUCIUILINHBI O0yUYalOIUICs JTOJDKEH 00J1a1aTh
JUYHOCTHBIMU PE3YJIbTATAMMU:

JInuHOCTHBIE Pe3yJaIbTAThI Kon
peaju3anuu NPporpaMMbl BOCIIUTAHUS JIMYHOC
(Oeckpunmopbwt) THBIX
pe3y.b
TAaTOB
peayn3
anuu
nporpa
MMBI
BOCITIUT
aHus

Oco3Haromumi ce0s rpakIaHMHOM U 3alIUTHUKOM BEJIMKOM CTPaHbI JP 1

[IposBnsrommii AKTUBHYIO IPaXIAHCKYIO MIO3ULUIO, JIEMOHCTPUPYIOLIUI
IIPUBEPKEHHOCTH IIPUHIUIIAM YECTHOCTH, MOPALOYHOCTH, OTKPBITOCTH, SJKOHOMUYECKHU
AKTUBHBIM M y4aCTBYIOIIMNA B CTYJEHUYECKOM M TEPPUTOPUAIBHOM camoylpaBieHuu, B [ JIP 2
TOM 4YHCJE€ Ha YCIOBHSX J0OpPOBOJIBYECTBA, MPOIYKTUBHO B3aMMOACUCTBYIOLIMHN WU
Y4acCTBYIOUIMH B JI€ATENbHOCTH OOIIECTBEHHBIX OpraHU3ali

CoO6:roarolyii HOpMbI IPaBOMOPSKA, CIEAYIOIINN HJlealaM Ipa)IaHCKOro 00IIecTBa,
obecrieueHurs 0€30MacHOCTH, TIpaB U cBOOO I rpakaaH Poccuu. JlosuibHBIN K yCTaHOBKAM
U TPOSIBIECHUSAM TIpejacTaBUTeNed CcyOKynbTyp, omiMyamomuid ux ot rpynn c | JIP3
JNECTPYKTUBHBIM UM JIEBUAHTHBIM IMOBEACHHUEM. JIeMOHCTpUPYIOLUIUII HENpHUSATHE U
IIPEYNPERAAOIMNN COLIMATBLHO ONACHOE MOBEIEHNE OKPYKAIOIINX

[IposiBnsromniA M JEMOHCTPUPYIOLUIMM YBaXEHHUE K JIIOASIM TPYJa, OCO3HANOIINN
LIEHHOCTh coOcTBeHHOro Tpyna. Crpemsmuiics k ¢gopmupoBaHuto B cereBoil cpene | JIP 4
JIMYHOCTHO U MPO(ECCHOHATBHOIO0 KOHCTPYKTUBHOTO «IIM(POBOTO CIEIa»

JIeMOHCTpHUpYIONMI MPUBEPKEHHOCTh K POAHOU KYJIBTYPE, HICTOPUUYECKON MAMATH Ha
ocHOBe JIt00BU K PonuHe, porHOMYy Hapoay, Majoi poiuHe, MIPUHATHIO TPAAULUUOHHBIX | JIP 5
LIEHHOCTEH MHOTOHAIIMOHAJIBHOTO Haponaa Poccun

HpOHBJ’I}IIOH_II/Iﬁ YBAKCHHUC K JIIOAAM CTApIICTO MHMOKOJCHUSA U I'OTOBHOCTH K YYaCTHIO B

. JIP 6
COIMAJIBHOU ITOJIEPKKE U BOJIOHTEPCKUX JBIIKEHUAX

Oco3HaromMii  OPUOPUTETHYIO  ILIEHHOCTb  JIMYHOCTH  4YEJIOBEKA;  YBaXKAIOLIUI
COOCTBEHHYIO M UYKYI0 YHMKAJIBHOCTh B Pa3JIMYHBIX CUTYyalUsX, BO Bcex (opmax u | JIP7
BHUJIaX JCSATEIBHOCTH.

[IposBrsromuii ¥ JEMOHCTPUPYIOIIMNA YBaKEHHE K NIPEICTaBUTENSAM PA3IUYHBIX
STHOKYJIBTYPHBIX, COIUAIBbHBIX, KOH()ECCUOHATIBHBIX M UHBIX Tpymi. ConpuyacTHBIN K
COXPAHEHHIO, TPEYMHOXEHUI0 WU TPAaHCISIIMM KYJbTYPHBIX TPAgULMA M LEHHOCTEN
MHOTOHAIIMOHAJIBHOT'O POCCUIICKOr0 rocyapcTBa

JIP 8




Cobnrofaromuii ¥ TpoIaraHaupyOMUd MpaBuia 3I0pOBOro W 0e30MacHOro ooOpasa
KU3HU, CIIOPTA; MIPEAYIPEKAAOIINUN TNOO0 TPEOT0TCBAOIINIA 3aBUCUMOCTH OT aJTKOTOJIS,

Tabaka, TIICMXOAaKTHBHBIX BeIIECTB, a3apTHeIXx wurp u T.0. Coxpanstouwmii | JIP 9
MICUXOJIOTHYECKYI0 YCTOMYMBOCTHP B CHUTYaTUBHO CIIOXKHBIX WM CTPEMHUTEIHHO
MEHSFOIITUXCSI CUTYaITHSIX

3aboTsmuiics 0 3amuTe OKPYKAIOMIEH cpebl, COOCTBEHHON M 4y»Oi 0€30IacHOCTH, B P 10
TOM YHCJIe TUPPOBOH

[IposiBrsitomnii  yBa)KEHHE K JCTETUYCCKUM IICHHOCTSM, OOJIAJarolnii OCHOBaMU TP 11
ACTETUYCCKOMN KYJIBTYPHI

[IpunuMaronuii ceMeiHbIe ICHHOCTH, FTOTOBBIN K CO3/IaHUIO0 CEMbU M BOCIIUTAHUIO JICTEH;
JEMOHCTPHUPYIOIIUNA HENPUATHE HACWINS B CEMbE, yXO0Ja OT POJUTEIHCKOM JIP 12

OTBETCTBEHHOCTH, OTKa3a OT OTHOIICHHHA CO CBOMMH JCTbMH M WX (DPHUHAHCOBOTO
COJICpIKaHHUs

JInyHOCTHBIE Pe3yJIbTAThI

peajqu3anuu NporpaMmsl BocnuTanus, onpeaejiednsie [BIIOY MO «JuiekTpocTaibCcKkuii

KOJLTIeI)>

PasBuBaronmii TBOpYECKHE ClIOCOOHOCTH, CTOCOOHBIN KPEaTHBHO MBICIIHTB.

JIP 19

CrniocoOHblii B Iu(poBO# cpefie MPOBOIUTH OLIEHKY HH(POpMAIUH, €€ JOCTOBEPHOCTbD,
CTPOUTH JIOTHICCKUE YMO3AKIIOUCHISI HA OCHOBAHWH TOCTYIAIOIEH NHPOPMAITUH.

JIP 20

ConpuyacTHBIN K COXPAHEHHUIO, TPEYMHOKEHUIO U TPAHCISIIIUK KYIbTYPHBIX TPAAUIIUIA
1 [IEHHOCTEH MHOTOHAIIMOHAJILHOTO POCCUIMCKOT0 IrOCy1apCTBa.

JIP 27

Cobunrogaronuii U mpornaraHAuPyOLUUMi TpaBuia 3J0pOBOTO U 6e30macHoro oopasza
KHU3HH, CIIOPTA; TPEAYIPEK AN JTHOO0 IPEOI0JICBAOIINN 3aBUCIMOCTH OT
aJIKOI'0JI4, Ta6a1<a, ICUXOAKTUBHBIX BEIICCTB, a3aPTHBIX UTP U T.A.

JIP 29

3a00TSAIIMICS O 3aIIUTE OKPYKAIOIICH CpPe/ibl, COOCTBEHHOW U Uy»KOW 0€30MaCHOCTH, B
TOM YHCIIe TU(POBOH.

JIP 30

YMEHHE CaMOCTOSITEIbHO ONPEAEIATh eNU IESTEIbHOCTH U COCTABIIATD TUIAHBI
NeSITeTbHOCTH; CAMOCTOSITEIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATh
NeSITebHOCTD; UCII0JIb30BaTh BCE BOZMOXKHBIE PECYPCHI JUIS JOCTHKEHHS OCTaBJIEHHBIX
LeJied U peaan3aluy IJIaHOB JeATeIbHOCTH; BEIOUPATh YCIEUIHBIE CTPATETNU B PA3IMYHBIX
CUTYaLUsIX;

MP 01

yYMEHHE NPOAYKTUBHO O0IIATHCS U B3aUMOJIEUCTBOBATH B MTPOLIECCE COBMECTHOM
JEeSTENIbHOCTH, YUYUTHIBATh MO3UILINHU APYTUX YYACTHUKOB AEATEIBHOCTH, 3()(PEKTUBHO
paspematb KOH(QJIUKTHI;

MP 02

BJIaJICHHE HaBBIKAMU IT03HABATEIbHOM, yueOHO-UCCIe10BaTEIbCKON M IPOEKTHOM
JesITeIbHOCTH, HaBBIKAMHU Pa3pelieHus mpooiem; CHocOOHOCTh U TOTOBHOCTh K
CaMOCTOSITETIbHOMY TIOMCKY METOOB PELICHHUS MPAKTHYECKUX 33124, IPUMEHEHUIO
pa3NIUYHBIX METO/I0B ITO3HAHHUS;

MP 03

TFOTOBHOCTE M CIIOCOOHOCTEL K CAMOCTOSTEILHOM I/IH(bOpMaL[I/IOHHO-HOSH&B&TCHBHOﬁ
ACATCIbHOCTH, BJIaAJCHHUC HaBbIKaMU IMOJTYUCHUA HCO6XO,Z[HMOI>'I I/IH(I)OpMaL[I/II/I us3 CHOBapeﬁ
PAa3HbIX TUIIOB, YMCHHUC OPUCHTHPOBATLCA B PA3JIMIHBIX UCTOYHHUKAX I/IH(l)OpMaLII/II/I,
KPUTHUYCCKH OLICHUBATh U UHTCPIIPETUPOBATH I/IH(])OI)M&HPHO, MoJIy4a€MyI0O U3 pa3JINdHbIX
HCTOYHHKOB,

MP 04

YMEHHE HCIIOIb30BATh CPEACTBA MHYOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX
texHosorui (nanee - UKT) B perieHnu KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHU3aIMOHHBIX 33/1a4 C COOJII0JICHNEM TpeOOBAHUI SPrOHOMUKH, TEXHUKH
0€30I1aCHOCTHU, TUTUEHBI, PECYPCOCOEPEKEHUS, IPABOBBIX U ITHYECKUX HOPM, HOPM
MH(GOPMaLIMOHHOM 0€301aCHOCTH;

MP 05

BJIAICHUC A3bIKOBBIMHU CPCACTBAMU - YMCHUC SICHO, IOTUYHO U TOYHO U3JIaraTb
CBOIO TOYKY 3PCHHU, NCIIOJIB30BATh AACKBATHBLIC AA3BIKOBBIC CPCACTBA,

MP 06

BJIaJICHHE HaBBIKAMH ITO3HABATEIBHOMN pe(hIeKCUN KaK OCO3HAHUSI COBEPIIAEMBIX TEHCTBUI
W MBICIIUTEIIBHBIX MTPOLIECCOB, UX PE3YJIHTATOB 1 OCHOBAaHMM, TPAHUL] CBOETO 3HAHUA H
HE3HaHMs, HOBBIX II03HABATEIBHBIX 33144 M CPEICTB UX JTOCTH)KCHMUSL.

MP 07




c(hOpMHUPOBAHHOCTH MIPEACTABICHHUN O POIH MH(POPMAIIMH U CBSI3aHHBIX C HEH
MIPOIIECCOB B OKPYKAIOIIEM MHUPE;

I1P6 01

BiraneHre HaBbIKaMu aiTOPUTMUYECKOTO MBIIIJICHUS U TIOHUMaHUE HEOOXOIUMOCTH
(hopMaIbHOTO ONTUCAHUS AITOPUTMOB;

I1P6 02

BJIaJICHHE YMEHHEM IIOHUMATh IIPOTPAMMbI, HAITMCAHHBIC HA BHIOPAHHOM 151
W3yUYeHHs YHUBEPCATHHOM aJITOPUTMUYECCKOM SI3bIKE BBICOKOTO YPOBHS; 3HAHUEM
OCHOBHBIX KOHCTPYKIIMI POrPaMMHUPOBaHKS; YMEHHUEM aHATU3UPOBATh AJITOPUTMBI C
HCIIOIL30BaHUEM TaOJINII;

ITP6 03

BJIaJICHUE CTAHIAPTHBIMU IIPUEMAMU HAIIUCAHUS HA aJITOPUTMHUYECKOM SI3bIKE
[pOrpamMMbl JIJIsl peLLIEHUs CTaHJAPTHON 33a/1a4y C UCIOJIb30BAHUEM OCHOBHBIX
KOHCTPYKUMH IPOrpaMMHUPOBAHUS U OTJIAJIKH TaKUX IMPOTPaMM; UCII0Ib30BaHNUE TOTOBBIX
MIPUKJIATHBIX KOMITIBIOTEPHBIX MPOTPaMM 10 BRIOPAHHOM ClIeUaIN3alN;

I1P6 04

c(OPMHUPOBAHHOCTH TPEICTABICHHI O KOMIIBIOTEPHO-MaTEMATHUECKHX MOJICIISIX H
HE0OXOIMMOCTH aHaJIN3a COOTBETCTBHS MOJICITH M MOJICTTUPYEMOro o0beKTa (Iporecca); o
croco0ax XpaHeHUs U TPOCTeHIei 00paboTKe JAHHBIX; MOHATHS O 0a3ax TaHHBIX U
CpPEJICTBAX JOCTYIA K HUM, YMEHUH paboTaTh C HUMHU;

ITP6 05

BJIAACHUC KOMIIBIOTCPHBIMU CPEACTBAMU IMPEACTABIICHUA U dHAJIM3a JAHHbIX,

I1P6 06

c(OpMHPOBAHHOCTH 0a30BBIX HABBIKOB U YMEHHIA IO COOIIIOICHUIO TPeOOBaHHM

TEXHUKH 0€30I1aCHOCTH, THTHEHBI U pecypcocOepekeHns mpu paboTe co CpeacTBaMu
MH(POPMATU3AINH; TOHUMAHUS OCHOB ITPABOBBIX ACHEKTOB UCIIOJIb30BAHHS KOMITBIOTEPHBIX
porpaMM u pabotsl B IHTEpHETE.

[1P6
07.

BJIaJIeHHE CUCcTeMOl 0a30BbIX 3HaHUI, OTpa)KaroIIUX BKJIa] HHPOPMATHKH B
($opMHpOBaHUE COBPEMEHHOM HAyYHOI KapTHUHBI MUPA;

I1P6 08

OBJIJICHHE MTOHITHEM CIIO)KHOCTH aJTOPUTMA, 3HAaHHE OCHOBHBIX aJIrOPUTMOB
00pabOTKM YUCIOBON M TEKCTOBOM MH(OPMAIIUH, JITOPUTMOB OUCKA M COPTHPOBKH;

I1P6 09

B paMKax MMporpamMmabl yqe6H0171 JUCHUITIIMHBI O6y‘IaI-OH_II/IMI/IC5I OCBAWBAIOTCA YMCHUA U 3HAHUA:

Kon
JIMYHOCTHBIX Ymenus 3Hanus
pe3yJIbTaToB
JIP 1-12; DJeMeHTLl  TEOPUH _ MHOXKECTB U
JIP 19, JIP 20, | MaTeMaTUYeCKOM JIOTUKU - KaKiM obpazom HaXOOATCSA
JIP 27,JIP 29, | - mOHATHUS: KOHEYHOE MHOXECTBO, | IepecedeHrs] U OOBENMHEHUs JBYX
JIP 30 DJIIEMEHT MHOKECTBA, IOJMHO)KECTBO, | MHOYKECTB, IIPEICTAaBICHHBIX
MP 01,03, | nmepeceuenue u o0ObeMHEeHNE | rpaUuecKy Ha YUCIOBOM IPSIMON;
04,06,07 MHOXECTB, YMCJOBbIE MHOXXECTBAa Ha | - KakuM oOpa3oM CTpOMTCS Ha
I1P6 01-09 | koopaAMHATHONW  HpPSIMOW,  OTPE30K, | YUCIOBOW MpPSIMOW  IMOJMHOXKECTBO
WHTEpPBA; YHCIIOBOTO  MHOXKECTBA,  3aJaHHOE

- TOHSTHS: YTBEPXKJEHUE, OTpULIAHUE
YTBEPXKACHUS, WCTUHHBIE W JIOXKHbBIE
YTBEpXKACHUS, MPUUMHA, CJEICTBUE,
YaCTHBIHN CiTydail 00IIero yTBep K IeHus,
KOHTPIIPUMED;

Yucna v BeIpakeHUs

- TOHATHUSA: LEJIOE YUCIO, AECTUMOCTb

YyHpcell, OOBLIKHOBEHHAS IpoOb,
JecATUYHAs  JpoOb, parMOHAIBHOE
4HuCIo,  NPHUOIIKEHHOE  3HAuYCHUE
Yyycjia, dYacTh, JIONS, OTHOIIEHHE,

MIPOLICHT, MOBBIIIEHUE U TOHUKEHUE Ha
3aJIaHHOE YKCJIO TIPOLIEHTOB, MacIITao;
- TTOHSITHS norapuM  4YucIa,

MPOCTEUIINMU YCIIOBUSIMH;

- KakuM 00pa3oM pacrmo3HArOTCs
JIOKHBIE YTBEP)KJICHHS, OIIMOKH B
pacCcyXIeHHsIX, B TOM 4YHUCJIE C
HCMOJIb30BAHUEM KOHTPIPUMEPOB.

- KaKk  BBIIOJHATHL  HECIOXKHBIE
npeoOpa3oBaHusl LEIbIX M APOOHO-
palMOHaIbHBIX OYKBEHHBIX
BBIPAKCHU;

- Kak BBIpaXaTb B MPOCTEUIIHUX
ClIly4asgX W3  PaBEHCTBA  OJHY

MepEMEHHYIO uepe3 ApyTue;
- KaK BBIYUCIIATH B IMPOCTHIX ClIydadaX
3HAYCHUA YHUCIIOBBIX U 6yKBeHHI>IX




TPUTOHOMETPHUYECKAsS OKPY’KHOCTB,
rpagycHas Mepa yrija, BeJM4MHa YIJIa,
3aJaHHOTO TOYKOU Ha
TPUTOHOMETPUYECKONM  OKPYXKHOCTH,
CHUHYC, KOCHUHYC, TAHT'€HC M KOTaHI€HC
YIJIOB, HMEKOIIMX  MPOU3BOJIBHYIO
BEJIMYUHY;

- KaK BBIIOJHATH apu(METHYECKUE
JEUCTBUSA C LIEJIBIMU U PALIMOHAIBHBIMU
YUCIIAMY;

- KaKk  BBINOJHATH  HECJIOXKHBIC
npeoOpa3oBaHUs YHUCJIOBBIX
BBIPQKEHUH, COJCPKAIIMX CTCICHU

qucen, JUO0 KOpPHU M3 YHcen, Ju0o
norapudmsl YKuce;

- KaK CpaBHHMBATh PAIlMOHAJILHBIE YHCIIa
MEXy COOO0M;

- Kak OIICHMBaTh M CpaBHUBATH C
palMOHATBHBIMM YHUCIIAMU 3HAYCHUS
LEeJIbIX CTENEeHEHd  uucen, KOpHeu
HaTypaJbHOM CTEIEHU W3  4YHCEll,
norapu(MoB YKCEN B IPOCTHIX CIYyYasiX;
- CIOCOOBI M300paKCHHUSI TOYKAMH Ha
YUCIIOBOM IIPSMOU LeJIbIe u
palroHaIbHBIC YUCIIA;

- CrmocoObl M300pakeHHUsT TOYKAMU Ha
YUCIIOBOM TMPSIMOM LEIbIE CTEIECHU
YKCell, KOPHU HATYpaJIbHOW CTETIEHU U3
yucen, JorapudMbl 4uceNl B MPOCTHIX
CIyvasx;

YpaBHEHUs U HEpaBEHCTBA

- METOJIbI PEIICHNUS JINHEHHBIX
YpaBHEHMI U HEPABEHCTB, KBAIPaTHBIX
YpaBHEHUN;

- METO/Ibl PELICHHUs JTOTapu(PMUUECKIX
ypaBHeHu# Buaa log, (bx +c)=du
IPOCTENHIINX HEPABEHCTB BHA log, X <
d;

- METO/Ibl PEIICHHUs TOKa3aTeIbHbIX
ypaBHenuii Buaa a”™*=d (rae d
MOYKHO TPECTaBUTh B BUJIE CTEIICHU C
OCHOBaHHUEM a) U MPOCTEUIINX
HepaBeHCTB Buja a* <d (rae d MoxHO
NPEJICTaBUTh B BHJIE CTEIICHH C
OCHOBaHUEM a);

- TIpUMEphl KOpHEH MPOCTEUIIEro
TPUTOHOMETPHUUYECKOTO ypaBHEHUS
BHJIA: SN X = a, COS X = a, tg X = a, Ctg X
= a, rae a - Ta0JaMyHOE 3HAYeHUe
COOTBETCTBYIOLIEH
TPUTOHOMETPUUYECKON (DYHKIIUH.

BBIPOKEHUH, OCYIIIECTBIISS
HEOOXOIMMEIE MIOICTAaHOBKHU 51
npeoOpa3oBaHus;

- KakK I/1306pa)KaTB CXCMATHUYCCKHU YIOJI,
BCJIIMYMHa KOTOPOIo0 BhIpaXK€CHa B

rpamycax;
- KaK OlEHWBATh 3HAaKW CHUHYCAa,
KOCHHYCa, TaHTEGHCa, KOTaHIeHCa

KOHKPETHEBIX YIJIOB.

- c1ocoObl COOTHOLIEHHUS TPaPHUKOB
3JIEMEHTAPHBIX PYHKIMHA: IPSIMON 1
00paTHOW MPOMOPLUOHATBHOCTH,
JIMHEWHOM, KBaPAaTHYHOM,
norapuMUUECcKOi U MoKazaTeIbHON
(GyHKIUH, TPUTOHOMETPHUYECKHUX
¢byHKUMH ¢ popMynamMu, KOTOPHIMHU




DyHKIMU
- TIOHATHS: 3aBUCUMOCTb BEJIMYMH,

byHKLMSA, apTYMEHT U 3HAYCHHE
byHKIIMH, 00J1aCTh ONIpeNeIeHUs U
MHOECTBO 3HAUYCHHUH (DYHKIIUH,
rpaduk 3aBUCUMOCTH, Tpaduk
byHKUIMY, HYTU QYHKLIUH,
IIPOMEKYTKH 3HaKOIIOCTOSIHCTBA,
BO3PaCTaHHUE Ha YHCIOBOM
IPOMEXKYTKE, yObIBaHUE HA YHUCIIOBOM
IPOMEXYTKEe, HanOOJIbIlee U
HalMEHbllIee 3HaueHue (PyHKIMH Ha
YHCIOBOM ITPOMEKYTKE,
nepuoauyeckas GyHKUUs, IEPHOL;

- IOHSTHSA: IpAMasi 1 oOpaTHas
IPONOPLUOHATIBLHOCTD JIMHEHHAs,
KBaJ[paTH4IHAas, JOrapupMUIecKas 1
nokazareibHas yHKIHY,
TPUTOHOMETPUUYECKHE (DYHKIUH;

- rpauKH JIEMEHTAPHBIX (QYHKINI:
psIMOM M 0OpaTHOM
MPONOPLIMOHATBHOCTH, TUHEUHOM,
KBaJPaTUYHOM, JTorapupMuyecKoi 1
MOKa3aTelbHON (QYHKIIHH,
TPUTOHOMETPUUYECKUX (DYHKIIUH;
DJIEeMEHTBI MATEMaTHYECKOTO aHAIIN3a
- TOHATHS: NMPOU3BOAHAS (DYHKIUM B
TOYKe, KacareiabHas K  TIpaduky
(byHKLIMYU, TPOU3BOAHAS QYHKLUY;

- KaK OTIpENIeNATh 3HAYCHHE
NPOM3BOJHONW (YHKIMH B TOYKE IO
M300paXKeHHIO KacaTeabHOU K rpaduky,
IIPOBEICHHOU B OTOM TOUKE;

CratucThiKa M TEOpHUs BEPOSTHOCTEH,
JIOTHKAa ¥ KOMOWHATOpHKA

- OCHOBHBIC OTMCaTeIbHBIC
XapaKTepUCTUKU YHUCIOBOr0 Habopa:
cpenHee apudmeTHyecKkoe, MeauaHa,
HanOOJIbIIIee U HAaUMEHbIIIee 3HAUCHNS,

TexcToBbIC 3aJa4K

- CcmocoObl  pemieHusi HECIOXKHBIX
TEKCTOBBIX 33]]a4 Pa3HbIX THIIOB;
- aHanM3 YCJIOBHUS  3aJadd, TpH

HEOOXOJUMOCTH TOCTPOCHHE ISl €€
pEIICHUS] MAaTEMAaTHYECKYIO MOJIEIb;

- IS pelieHus 3aaadu MHGOpPMAIHIo,
MIPEICTABICHHYIO B BUJIE TEKCTOBOW W
CUMBOJILHON 3amucH, CXeM, TaOJIuII,

OHH 3a/1aHbl;

- KakuM 00pa30oM HaxOoJUTh I10
rpaduky IprOIUKEHHO 3HAYCHUS
(yHKIMHU B 33JaHHBIX TOYKAX;

- KakuM o0pa3oM OMpeeNaTh Mo
rpaduKy cBoicTBa GyHKINHU (HYIH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
MPOMEKYTKH MOHOTOHHOCTH,
HauOOoIbIINE U HAUMEHBIIHE
3HAYEHMS U T.I1.);

- TOCTpPOEHHE OCKH30B TpaduKoB
¢byHKIUY, YIIOBJIETBOPSIOLINX
npuBeIEHHOMY  Habopy  ycloBHil

(IpoMeXXyTKH BO3pacTaHus/yObIBaHUS,
3HaueHHe (QYHKIUH B 33JaHHON TOUKE,
TOUYKH SKCTPEMYMOB U T.11.).

- CHOCOOBI pemIeHUus  HECIOXHBIX
3aa4 Ha NPUMEHEHHUE CBA3M MEXIy
NPOMEKYTKAMH  MOHOTOHHOCTH U
TOYKaMHU 3KCcTpeMyMma (QyHKIUH, C
OIIHOM CTOPOHBI, M IPOMEXYTKaMHU

3HAaKOIOCTOSIHCTBA u HYJISIMU
NPOM3BOMHOW ATOH (QYHKIUH - C
JIPYTOu.

- TIOHATHS: YacTOTa U BEPOATHOCTH
COOBITHS, CITy4aifHbIN BBIOOP, OTIBITHI C
PaBHOBO3MOXHBIMH  3JIEMEHTAPHBIMU
COOBITHSIMMY;

- Kak BBIYUCIATH  BEPOATHOCTH
COOBITHMH Ha OCHOBE IIOJCYETA YHCIA
HCXOJIOB.

- cnocoObl peleHus HECIOKHBIX
3ala4l, CBSI3AHHBIX C  JIOJIEBBIM
yJyacTHEM BO BIIQJICHUU (UPMOH,
MIPEeANPUATHEM, HEABUKUMOCTBIO;

- KaK pemarh 3aJauyd Ha MpPOCTbIE
MIPOLIEHTHI (cucreMbl CKUJIOK,
KOMHCCHH) ¥ Ha BBIYHCIIEHUE CIIOKHBIX
MPOLIEHTOB B  PA3IMYHBIX CXEMax
BKJIaJIOB, KPEJUTOB U UIIOTEK;

- KaK pelarh MpakTUYeCKHe 3a/]ayu,
TpeOyIOoLIe NCTIOIb30BAHUS

OTPHUIIATEIbHBIX YHCEIL: Ha
ONPEACIIEHUE  TEMIEPATYpPHI, Ha
onpeerIeHue MOJIOKEHUS Ha
BpPEMEHHOW ocH (4O Hamell 3pel U
1ocjie), Ha JBIDKEHHE JEHEKHBIX
CpEICTB (mpuxon/pacxon), Ha




nrarpamm, rpadukoB, pUCYHKOB;

- IIyTH JEWUCTBUSA 10 QJITOPUTMY,
COJIEpKAIIEMYCS B YCIIOBUH 32/1a4H;

- MCTOAbI HUCIIOJIB30BaHUA JTOTHYCCKUX
paccy>KICHUN TIPU PEIICHUH 3a]1a4H;

- Kak paboraTh ¢ WU3OBITOYHBIMHU
YCIOBHSMH,  BbIOMpas W3  Bcel
uHpOpMalLUY, ITaHHbIE, HEOOXOIUMBbIE
JUTSL PEUICHUS 3a]1a4y;

- KaKk OCYUIECTBJIATb  HECJIOKHBIN
nepedop BO3MOXHBIX  pEIICHUH,
BLI6I/Ipa5I U3 HHUX OITHUMAJIBHOC IIO

KpUTEpHsIM, C(HOPMYIMPOBAHHBIM B
YCIIOBHU;

- Kak aHAJIM3UPOBATh U
UHTEPIPETUPOBATH HOJIyYEHHbIE
pelLIeHHs B KOHTEKCTE yCIOBUs 3a/1auu,
BbIOMpAThH pewenus, HE

IIPOTUBOpEYAIINE KOHTEKCTY;

- CIIOCOOBI peIIeHUs 3aJjauu Ha pacueT
CTOMMOCTH ITOKYIIOK, YCIYT, IT0€3/10K U
T.IL;

['eomeTpus
- TIOHSITHS: TOYKA, MPsMasi, INTIOCKOCTh B

MPOCTPAHCTBE,  MAPAUICIBHOCTD U
NEePHEHIUKYISIPHOCTh MPSMBIX n
TJIIOCKOCTEH;

- OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB
(mpu3ma, MUpaMHUaa, TPSIMOYTOJIbHBIN
napasuienenumne, Kyo);

- n300pakaTh HU3ydaemble (QUIYypbI OT
PYKH W C TPUMEHEHHEM MPOCTHIX
YEPTEIKHBIX HHCTPYMEHTOB;

- mpuMeHeHue TeopeMsl [Tudaropa npu

BBIUMCIIEHUH JJIEMEHTOB
CTepEOMEeTPUYECKUX GUryp;
BekTopsl u KOOP/INHATbI B

IMPOCTPAHCTBEC
- NOHATHUA AOCKAPTOBBIX KOOPJAWHAT B

IIPOCTPAHCTBE;

onpeielIeHUE TITyOUHBI/BBICOTHI U T.11.;
- HOHATHE MacIITada I HaX0XKICHUS
paccTosIHUN ¥ JUIMH Ha KapTax, TiaHax
MECCTHOCTH, IJIaHax HOMCIHGHHﬁ,
BBIKpOWKax, mpu  pabore  Ha
KOMITBIOTEPE | T.II.

(bopMyIBl HAXOXKACHUS OOBEMOB H
II0IIAAEH IIOBEPXHOCTEN
NPOCTEHIIIMX MHOTOTPAHHUKOB;

- OCHOBHBIE BHJBl TEJ BpAICHHS
(xonyc, nuauHAp, chepa u map);

- ¢dopMynbel 00BEMOB H TUIONIAJECH
TIOBEPXHOCTEH POCTEUIINX
MHOTOTPAaHHHUKOB U T€JI BPAILICHHS.

- KaK HaxoJuTh KOOPJIMHATHI BEPLINH
KyOa u IPSIMOYTOJIBHOTO
napaiesIenumnesa.




2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOHl padoThl

Bunx yuebnol paboThl O06Bem
4acoB
O01beM 00pa3oBaTe/IbHON HArPYy3KH (BCEro) 380
1. YueOHas Harpy3ka o0yuawuierocs 287
B TOM YHCJIE:
TEOPETUUECKHE 3aHSTUS 159
IIPAKTHUYECKUE 3aHATHS 74
KOHTPOJIbHBIE Pa0OTHI (3a CYET MPAKTUUECKUX 3aHSITUI) 3
2. IlpodeccnoHaILHO OPHEHTHUPOBAHHOE COIePIKAHUE 24
B TOM YHCIIE:
TEOpETHUECKOe 00yUueHue -
IIPAKTUYECKUE 3aHATUS 24
CamocrosiTesibHas padoTa o0yuyaruierocs (Bcero) 123
IIpomexyTouHas arrecTauus B popme IK3aMeHa 24




2.2. TEMATUYECKHWH IUIAH U COAEPXKAHUE YYEBHOM JUCIHUILIMHBI B1.07 MATEMATHUKA

[IpakTrdeckoe 3anaTue o Teme «JlorapupMudeckne ypaBHEHUS U HEPABCHCTBAY
[Ipaktuueckoe 3ansarue no teme «llokazarenbHble ypaBHEHUS 1 HEPABEHCTBAY
Ilpogheccuonanvho-opuenmuposannoe cooeprcanue

HanmenoBanme ConepxaHue y4eGHOTro MaTepuaia i (POpMbI OPraHU3ALUH JeATETLHOCTH 00yYaIOIIUXCS KoanuectBo | Koabl JHYHOCTHBIX
pa3ieioB U TEM pe3yabTaToB, GOpPMHPOBAHUIO
4acoB KOTOPBIX CNOCOOCTBYET
3JeMeHT NPOrpaMMbl
Pazgen 1. Beenenne
Conepxanue y4eOHOTO MaTepuaia JIP 1-12; JIP 19, JIP 20, JIP 27
1 Maremaruka B HayKe, TEXHUKE, 9KOHOMHKE, HH()OPMALMOHHBIX TEXHOJOTHIX U NPaKTHYeCKON TP 1
nesrensHocTH. Llenu u 3amaun n3yueHns: MaTeMaTHKU B YUPEXKICHUSIX CPETHETO
npodeccroHanbHOrO 00pa3oBaHusl.
[TpakTryeckoe 3aHsTHE 10 TeMe «BXxoaHas KOHTpoabpHas paboTa» 2
Pazpen 2. Pa3BuTHe NOHATHS 0 YHCIIE. 12 JIP 1-12; JIP 19, JIP 20, JIP 27,
ConepikaHue yuaeOHOTO MaTepuaia 8 JIP 30
1 Llensle 1 panyoHanbHble uncaa. MppalnyoHanbHble YuCIa U AedcTBUTeNbHbIE Yicaa. KoMmnekcHble MP 1, MP 2, MP 3, MP 9
qucia
2 OxpyrieHue 9ucen
3 [TpubmkenHble BeraucaeHus. [IpubnmkeHHoe 3HaUeHUE BEIMYHHBI ¥ IOTPEITHOCTH PHOIIKCHAN
[MpakTryeckoe 3ansTHE 110 TeMe «T0KIeCTBEHHbIE TPeoOpa3oBaHms aNreOpandecKix U YUCIOBBIX 4
BBIPAKEHUII»
Ilpogpeccuonanvno-opuenmuposannoe cooepicanue
[MpakTuyeckoe 3aHsiTue 1o Teme «IIpocThie U ClI0KHBIE MPOLEHTHL. [IpOleHTHBIE BEIYUCIICHHS B
poeCCHOHATBHBIX 3a1a4ax»
Pa3nen 3. KopHu, crenenu, jorapugmsl. 33 JIP 1-12; JIP 19, JIP 20
Cojiepskanue yueOHOro MaTepuaia 25 MP 1, MP 2, MP 9
1 | KopHu HaTypanbHOH CTENEHH M3 YUC/Ia U UX CBOMCTBA. 1P 2, TIP 4,
2 ITpeobpasoBanus paaukaIoB
3 CTeneHu ¢ paluOHaIbHBIMU MTOKA3aTEsIMH, UX CBOWCTBA.
4 CrerneHu ¢ JeWCTBUTENILHBIMU TTOKa3aTessiMi. CBOHCTBA CTEIEHH C JISHCTBUTEIILHBIM [TOKa3aTEeJIEM.
5 ITonstue norapudma. CpoiicTa norapudMos.
6 Haxoxxaerne BeIpaskeHHsI 0 €ro Jorapupmy
7 OcHOBHOE JIOTapu(HPMUIECKOE TOXKIECTRO.
8 IIepexon k HOBOMY OCHOBaHHIO.
9 JecstruHble 1 HaTypaibHbIe Jorapudmel. [IpaBuna neictBuii ¢ torapupmamu
IMpakTryeckoe 3ansTHe 1Mo TeMe «CTeneHn ¢ paroHaNbHBIMU OKa3aTesIMU, X CBOMCTBa 6




[Ipaktudeckoe 3ansaTue mo Teme «lIpumenenue norapudma. Jlorapupmudeckas cupains B mpupoje. Ee
MaTeMaTHIeCKUE CBOICTBa»

[IpakTrdeckoe 3aaaTue no Teme « KonrpomnsHas pabora» 2
Pazpnen 4. IIpsiMble U JIOCKOCTH B MPOCTPAHCTBeE. 22 JIP 1-12; JIP 19, JIP 20
Coneprkanue yaeOHOTO MaTepHaia 16 MP 1, MP 2
1 OCHOBHBIE IOHSTHS CTEPEOMETPUHL. [P 1, ITP 2, TIP 3, TIP 6,
2 [TapamiensHOCTh NPSMBIX U TNIOCKOCTEH.
3 [TapamnensHOCTB ABYX IUIOCKOCTEH
4 IlepneHAUKYIIPHOCTH MPSIMBIX U MJIOCKOCTEMH
5 Teopema 0 Tpex nepneHIUKYIIIpax
6 I'eomeTprueckue mpeodpa3oBaHuUs IPOCTPAHCTBA.
IIpakruueckoe 3ansatue 1o teme «llapamienabHOCTh NPSMBIX U ITIOCKOCTEN 6
[MpakTrdeckoe 3aHsTHE MO TeMe « [lepneHANKYIIPHOCTD NPSAMBIX M INIOCKOCTEH»
[TpakTrdeckoe 3aHsATHE 10 TeME «/IByrpaHHBIN yroi. YToa MEXIy MIOCKOCTAMID)
Ilpogpeccuonanvno-opuenmuposannoe cooepicanue
[MpakTrdeckoe 3aHsTHE 1O TeMe «PacnonokeHne MpSIMBIX U IIIOCKOCTEH B OKpYXKaloIieM Mupe (IIpupo/e,
TEXHUKE)»
Pazgen S. KomOunaropuxka. 16 JIP 1-12; JIP 19, JIP 20
Coneprxanne yaeOHOTO MaTepHaia 10 TP 7
1 OCHOBHBIE OHATHS KOMOWHATOPUKU
2 IlepecTaHOBKH, pa3MeNICHNS, COUETAHUS.
3 ®Dopmyna 6unoma Herotona. CBoiicTBa OMHOMUHAJIBHBIX KO (GHUIINEHTOB.
[IpaxkTrdeckoe 3aHATHE 1O TeMe «3aa4dy Ha TOACYET YHCIIa Pa3MEelLeHUH, IEPeCTaHOBOK, COUSTaHUID) 6
[IpaxTrnueckoe 3anarue no teme «Popmyna 6uHoma Hetorona. Tpeyroisauk [Tackansy»
IIpogpeccuonanvno-opuenmuposannoe cooepicanue
[MpakTryeckoe 3aHsTHE 10 TeMe «PerreHne NpUKIaIHbIX 33/1a9 C IPUMEHEHHEM MTPAaBUJI KOMOMHATOPHKH B
3a7a4ax»
Pasnen 6. KoopanHaThl H BEeKTOPHI 19 JIP 1-12; JIP 19, JIP 20
Cojeprxanne yueOHOI0 MaTepuaia 11 MP 1, MP 2
1 [IpsamoyrosbHas (1ekapToBa) CUCTEMa KOOPANHAT B IPOCTPAHCTBE. P 3,I1P 5, TIP 6
2 DopmyIa pacCTOSHHUS MEXTy IBYMs ToukaMH. KoopuHATEI cepeAnHBI OTpe3Ka.
3 [IpeoOpazoBanye CUMMETPUH, ABHKEHHS], TTAPAIIISIHLHOTO EPEHOCa B IPOCTPAHCTBE.
4 [Tono6ue nmpocTpaHCTBEHHBIX QUTYP
5 Yron Mexly NpsIMOU U MIIOCKOCTHIO, MEK/TY MIIOCKOCTAMH.
6 BexTopsl B mpocTpaHCTBeE.
[MpakTHyeckoe 3aHsTHE 110 TeMe «BbIluncieHne paccTOsSHUN MEX/y 3aJaHHBIMU TOYKaMN» 6

IIpaxTryeckoe 3aHATUE 10 TeMe «J{eHCTBUSA HaJ BEKTOpaMI)
[TpakTHyeckoe 3aHsiTUE 10 TeMe «YpaBHEHUs cepbl, IIIOCKOCTH, ITPSIMON)




IIpakTrueckoe 3aHATHE 1O TeME «/[BrKeHHE»

IIpogpeccuonanvno-opuenmuposannoe cooepicanue

[IpakTudeckoe 3anaTue o TeMe «3070Toe ceueHue. Vcnob3oBanue KOOPAUHAT U BEKTOPOB MPU PEIICHUU
TIPUKJIAJTHBIX 33729

HpaKaneCKoe 3aHATHEC 10 TEME « KOHTpOJI])HaSI pa60Ta>>

Paznen 7.

OCcHOBBI TPUTOHOMETPUH.

24

Coneprkanne yaeOHOTo MaTepHaia

Pagnannas mepa yrina. BpamarensHoe nBmkerne. CHHyC, KOCHHYC, TAHT€HC M KOTAaHTEHC YHCIIA.

TpI/IFOHOMeTpI/I‘-IeCKaH OKPYKHOCTb

1
2
3 TpuroHomeTprdeckre QyHKIIUH YHCIOBOTO apTyMEHTAa.
4

OCHOBHBIE TPUIOHOMETPHUYECKHE TOXIeCTBA. [[peoOpa3oBaHme TPUTOHOMETPUUECKUX BBIPAKEHHH ¢
MOMOIIBI0 (HOPMYIL.

5 ApKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIIA.

16

IIpakTnueckoe 3anatue no teMe «PaguanHas Mepa yria»

IIpaxTrdeckoe 3anaTue no reme «OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA

[IpaxTrdeckoe 3aHaTHe 10 TeMe «ToXaecTBeHHBIE TPeoOpa3oBaHUs TPUTOHOMETPHUUECKUX BBIPAXKEHUI»
[IpaxkTrdeckoe 3aHATHE 10 TeMe «APKCHHYC, apKKOCHHYC, apKTaHT€HC)

[IpakTrdeckoe 3aHATHE MO TeMe « PellieHne mpocTeNInX TPUTOHOMETPUIECKUX YPAaBHEHHN
[IpakTrdeckoe 3aHATHE 1O TeMe « PellleHne TPUrOHOMETPHYECKUX ypaBHEHUI

IIpakTrdeckoe 3aHATHE MO TeMe «PeleHre TPUTOHOMETPUIECKUX HEPABEHCTBY
IIpogpeccuonanvno-opuenmuposannoe cooepicanue

[TpakTryeckoe 3aHsTHE 10 TeMe «BrpIuncieHue yria annapara npu naike Tpyo»

JIP 1-12; JIP 19, JIP 20

MP 1, MP 2, MP 3
TP 1, TIP 2, TIP 4, TIP 8

Paznen 8.

@OYHKUMHU U TPadUKH.

20

Cojneprxanne yueOHOro Marepuaia

1 @ynxnun. O6nacTs onpeaeneHus 1 MHOXKECTBO 3HaUeHHH; Tpaduk GpyHKINH, HOCTpOeHNE rpadKOB
(YHKIMH, 3aJaHHBIX PA3IMYHBIMU CIIOCO0aMHU.

2 CBolicTBa (l)yHKLII/II/IZ MOHOTOHHOCTb, Y€THOCTb, HCYCTHOCTb, OTPAHUYCHHOCTDL, IICPUOANIHOCTD.

w

ITpomexyTkn yObIBaHUS 1 BO3pAaCTaHUs, HANOOJIbIIICE N HAUMEHbIIIEE 3HAUCHHUS], TOUKH IKCTpEMyMa.
[Tpumeps! GpyHKIMOHAIIBHBIX 3aBUCHMOCTEH B pealIbHBIX ITPOIIECCAX U SIBJICHUSX.

Crenennas GpyHkuus, ee CBOMCTBa U rpaduk.

[Toka3zaTenpHas (GyHKIHNS, €€ CBOWCTBA U TpaduK.

Jlorapudmudeckast pyHKIMs, ee CBOWCTBA U TpaduK.

N N »n|

Tpuronomerprudeckre QyHKITUH, UX CBOWCTBA U TPAPUKH.

14

IIpaktudeckoe 3ansatue no teme «Iloctpoenne rpadukoB GyHKIIHID»

[IpakTudeckoe 3ansaTre 10 TeMe «CroxkHass QyHKIUS (KOMITO3HIINS)»

[IpaxTraeckoe 3aaarue no reme «OOpaTHbIe HYHKINN

IIpakTudeckoe 3anaTHE N0 TeMe «DYHKITII

IIpaktudeckoe 3ansaTue no Teme «IIpeobpazoBanus rpadhuKkoBy»

Ilpogpeccuonanvro-opuenmuposannoe cooeprxcanue

[paktrdeckoe 3anarue no teme «Mccnenopanne rpa@ukoB GYHKIUH MIPH PEIICHUN PUKIATHBIX 337129

JIP 1-12; JIP 19, JIP 20

MP 1, MP 2, MP 3
P 1,I1P 2, TIP 8

Paznen 9.

MHoOrorpaHHHKH H KPYTJble Tea.

28

JIP 1-12; JIP 19, JIP 20, JIP 27




ConeprxaHuie y1eOHOTO MaTepraia

1 JIByrpaHHble 1 MHOTOI'PaHHBIE YTIJIbI

MHOrorpaHHUKY ¥ UX OCHOBHBIE CBOMCTBA

[Ipuzma.

[Mapamnenenunen. Kyo.

CI/IMMeTpI/ISI MIpAMOYTOJIBHOI'O Mapalijiejicnuneaa.

IIupamuna. YceyeHnas nupamua.

Hununnap

|| | || W[

Konyc. YcedeHHblil KOHYC.

9 Codepa u mrap

10 | BrnucaHHble U ONMCAHHBIE MHOTOTPAaHHUKHU

10

IMpaktryeckoe 3ausitue mo Teme «Perenue 3axau no reme «IIpuzmay

[Mpaktryeckoe 3ausiTue mo Teme «Pemrenue 3aaau o reme «[lupamugar

[paktryeckoe 3aHsTHe MO TeMe « CedeHHss MHOTOTPaHHHUKOBY

[Mpaktryeckoe 3aHsTHE M0 TeMe « MHOTOTPaHHUKN)

[Mpaktryeckoe 3ausiThe mo Teme «[1aomaan moBepxXHOCTe MHOTOTPAHHHKOBY

[Mpaktuyeckoe 3austue Mo Teme «DopMyiibl 00beMa Ky0a, IPSIMOYTOJIbHOTO MapaLIe/ICITUIIS/1a
[Mpaktryeckoe 3ausTue 1Mo Teme «DopMyIibl 00beMa IPU3MBbI, THPAMHUJIBDY

[Mpaktryeckoe 3ausThe Mo Teme «DopMyIibl 00beMa UIUHAPA U KOHYCa»

[Mpaktuyeckoe 3austue o Teme «O0beM MIapay

Ipogpeccuonanvno-opuenmuposannoe cooepicanue

[Mpaktryeckoe 3aHsTHe M0 Teme «PeleHue 3a/a4 HA MOCTPOCHHE CEYEHHU FEOMETPUYECKHX (DUTYp Mpu
[IPOBEJICHUM HUCCIICIOBAaHUI

18

MP 1
ITP 6

Paznen 10.

Hauyana MmaTeMaTH4eCcKOro aHaJmn3a.

30

Coneprxanue yueOHOT0 MaTepuaia

1 [pupamenne pyHKIHN

OnpezeneHne NTPOU3BOAHON. ANTOPUTM BBIYHCICHUS TIPOU3BOIHOM

HpaBHna BBIYUCJICHUA IMTPOU3BOAHBIX

IIpon3BoaHas cIOXKHOHN (YHKITNH, TPUTOHOMETPHUYECKUX (QYHKIIUI

[Ipou3BoHBIE TOKA3ATENBHOMN, TIOTApU(MUUECKON QyHKIIHN

YpaBHEHHE KacaTeIbHON K TpaduKy.

IIponsBoaHas B (hM3HKE U TEXHUKE

X Q|| W B W N

IIpm3Haku Bo3pacTanus W yObiBaHMS ¢GyHKuMu. Kpurndeckwe toukm ¢yHkuumu. Hambombmee u
HaVMEHBIIIee 3HaUYCHNSI (QYHKITHHA

9 WccnenoBanue QyHKIMA ¢ TOMOIIHIO IPOU3BOIHOM.

11

JIP 1-12; JIP 19, JIP 20
TP 2,TTP 5




IIpakTrueckoe 3anarue no teme «lIpenensny

[Ipaxtrueckoe 3aaarTue mo Teme «lIpaBuna anugdepeHITupoBaHmsI»

[IpakTudeckoe 3ansaTue no Teme «HaxoxaeHne mpou3BOIHBIX»

[IpakTUyeckoe 3aHATHE 10 TeMe « Y PaBHEHHUE KacaTeIbHOW K TpauKy (yHKIIANY

[pakTrdeckoe 3anaTue no Teme «Haunbombiee 1 HaMMEHbIIee 3HAUCHUS () YHKITHN
[Ipaktudeckoe 3anarue mo teme «lIpunoxeHus mpou3BoIHON

[paktrueckoe 3anarue mo teme «IlocTpoenue rpadukoB GyHKIUN ¢ TOMOIIBIO IPOU3BOTHOM
[Ipaktudeckoe 3anaTue o Teme «Vcrnoap30BaHus MPOU3BOTHON MPU PEIICHUU MPUKIIAJHBIX 332U
Ilpogheccuonanvho-opuenmuposannoe cooeprycanue

[Ipaktrdeckoe 3aaaTue o Teme «HaxoXaeHne onTUMaNbHOTO pe3yibTaTa B 3aJadax MPHUKIAIHOTO
XapakTepay

17

[IpakTraeckoe 3aaarue no Teme « KonrpomnsHas pabora»

Paznea 11.

HMHTerpana u ero npuMeHeHue.

32

Coneprxkanue yueOHOro Marepuaia

1 Omnpenenenne nmepBoodpa3Hoii. OCHOBHOE CBOWCTBO NepBo0Opa3HOu. [IpaBmina HaX0xKAeHUS
TIePBOOOPA3HOM.

2 [IpaBuia HaXOXICHUS TIEPBOOOPA3HOM.

3 Omnpenenennsiii uaTerpan. ®opmyna Hetorona-Jleitoanma

4 Heonpenenennslii nuterpan. OCHOBHbIE CBOMCTBA HEONPEAEIEHHOIO UHTErpaa.

16

[pakTryeckoe 3ansiTue 1o Teme «[IpaBuia HaxX0XKICHHUS IEPBOOOPA3HBIX)»

IIpakTuueckoe 3ansATue 1o teme «HeonpenaeneHHbll HHTErpa»

[IpaxTrdeckoe 3anaTue no reme «OnpenereH b HHTErpam)

IIpakTudeckoe 3aHATHE 10 TeME «BbluKcIEHUE UHTErPAIOB)

[IpaxTrdeckoe 3aHATHE 10 TeMe «[IpHIosKeHNUs OTMpeIeICHHOTO HHTErpaa AJisl BRIYHCICHUS IUIOaiei 1
00BEMOB»

[pakTryeckoe 3ansTue o Teme « [Ipumeps! npuMeHeHus UHTETpana B Gpusnke»
IIpogpeccuonanvhno-opuenmuposannoe cooepicanue

[IpakTrdeckoe 3aHaTHE N0 TeMe «[IpunokeHUs ONpeAeIeHHOro NHTEerpana A BBIYUCICHUS IIomanei u
00bEMOB B 3a/1auax MPHUKJIAIHOTO XapaKTepay

16

JIP 1-12; JIP 19, JIP 20
MP 1, MP 2
P 2, I1P 5

Paznea 12.

DJleMeHThI TeOPHHU BEPOATHOCTEl 1 MATEMATH4eCKOI CTATUCTUKH.

30

Copepxanne yaeOHOTO MaTepuaa

1 TeopeMbl 0 BEPOSATHOCTH CYMMBI COOBITHH.

OrnpeneneHue TUCKPETHON CIIyIaliHON BETNIMHBI.

JluckpeTHas ciy4aiiHas BeJIU4MHA.

ITepBuunast 06pabOTKa CTATUCTUYECKUX JTAHHBIX.

2
3
4 CoOpITHE, BEPOSITHOCTH COOBITHSI.
5
6

I'eHepanbHast COBOKYNHOCTb, BBIOOpPKA, CPEAHEE apupMETHUECKOE, MEIHAHA.

18

IIpakTuueckoe 3anarue no teme «dopmyna bunoma Hetoronay

12

JIP 1-12; JIP 19, JIP20, JIP 27,
JIP 29, JIP 30
IP 7




[IpakTrdeckoe 3aHATHE TI0 TeMe «Pelenne mpakTHIeCKuX 3a1ad »
Ilpogheccuonanvho-opuenmuposannoe cooeprxcanue
IIpakTudeckoe 3anarue no teme «lIpeacrapneHue YuciIoBbIX JaHHBIX. [IpuKIaHbIe 3a1a4m

Paszgen 13.

YPaBHeHI/IH U HEPABEHCTBA.

40

Conepkanue y4eOHOTO MaTepuaia

ypaBHeHI/IH 1 HCPABCHCTBA. OCHOBHEIE ITOHSTHS.

VYpaBHenus ¢ monyseM. HepaBeHcTBa ¢ MOLyIEM.

CucTteMbl ypaBHEHHH

1
2
3 HepaBeHCTBa. YucnoBrle U HpO6HO-paHI/IOHaHLHHe HCPABCHCTBA
4
5

ypaBHeHI/IH C mapaMeTpamMu. HepaBeHCTBa C ImapaMecTpamu.

18

IIpakTrueckoe 3aHATHE 1O TeMe «PaBHOCUIBHOCTh YpaBHEHUI, HEPABEHCTB, CUCTEM
[Ipaktudeckoe 3anaTue o Teme «OCHOBHBIC IPUEMBI PEIICHUS YPABHEHU )
IIpakTrueckoe 3aHsATHE 110 TeMe «PaloHanbHbIE U UPPAILIMOHAIBHBIE YPABHEHUS
[paktrdeckoe 3aaaTHe 110 TeMe «[loka3aTenbHBIe | JOTapu(pMUICCKIE YPAaBHEHUS »
[IpakTuueckoe 3anatue no teme «PeneHrue TpPUroHOMETPUUECKUX YpaBHEHUI»
[IpakTrdeckoe 3aHATHE TI0 TeMe «PemieHne ypaBHEHNH rpaguIecKiuM METOIOM »
[pakTrdeckoe 3araThe o TeMe «IlokazaTenbHbIe U Torapu(pMUIECKUEC HEPABEHCTBA Y
[IpakTuueckoe 3ansaTue no Teme « T pPUrOHOMETPUYECKUE HEPABEHCTBAY
[IpakTuueckoe 3anatue no teme «PemeHne cucteM ypaBHEHUIN

IIpakTHueckoe 3aHATHE 1O TeMe «PerieHne CucTeM HepaBEeHCTB»
IIpogpeccuonanvno-opuenmuposannoe cooepicanue

IIpakTnueckoe 3auarue no teme «HaxoxeHre Hen3BECTHON BETMYMHBI B 3aJja4aX MPUKIIaTHOTO
Xapaxkrepa»

22

JIP 1-12; JIP 19, JIP 20
IIP 4,ITP 8

BCET'O

380




3. YCJIOBUSA PEAJIM3ALIIMU ITPOTI'PAMMBI TINCHUTIJINHBI

3.1. TpeboBaHMsA K MMHUMAJIBHOMY MaTEePHAJIbHO-TEXHHYECKOMY 00ecnedeHHI0
Jnis pean3anuu MpOrpaMMbl  y4yeOHOM JUCHMIUIMHBI MPETYyCMOTPEHBI CIEIYIOIIUe

CIiIcnuaJIbHbIC ITIOMCIICHUA !

Kabuner maTeMaTUKH.

[Tomemnenne kabuHeTa yaoBieTBopseT TpeboBaHusIM CaHUTAPHO-3IHUIEMHUOIOTHIECKUX
npaBui 1 HopMatuBoB (CanlluH 2.4.2 Ne 178-02) 1 ocHalieHo TUIIOBBIM 000PY/I0BaHUEM, B TOM
YUCJIe CIENUATU3UPOBAHHON YUeOHOW MEOCNIbI0 U CPEICTBAaMH OOY4YEHUs, TOCTATOYHBIMHU ISt
BBITIOJTHEHUS TPEOOBAaHUH K YPOBHIO TIOJTOTOBKU O0YUYaOIIUXCSL.

B xabOunere wumeeTcs MyJIbTHUMEIUHHOE OOOPYIOBAaHHUE, TOCPEACTBOM KOTOPOTO
Y4aCTHUKH O00pPa30BaTEIHHOTO TPOIlecca MOTYT MPOCMATPUBATH BH3YyaJbHYIHO HH(GOPMAIIHUIO,
CO3/1aBaTh MPE3EHTAIINH, BUIECOMATEPUAIIbI, MHBIE JOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOTO H  MaTepUATbHO-TEXHUYECKOTO 00eCreYeHHUS
nporpaMmel yueOHou nucruruinnbl bJ1.07 «Marematukay BXOIAT:

B coctaB yueOHO-METOIMYECKOTO W MaTEPHATbHO-TEXHUYECKOTO oOOecredyeHuss padoueit
nporpaMMmsl o61meoOpa3oBaTenbHOl yueOHoi nucturunnabl b/1.07 «Matematukay BXOISAT:

* MHOTO()YHKIIMOHAJILHBIN KOMIUJIEKC MTPENO0/1aBaTelis;

* HarAHbIE MOCOOMS (KOMIUIEKTHI y4Y€OHBIX TaOJWIl, TUIAKaTOB, MOPTPETOB BBLAAIOIIUXCS
YYEHBIX-MaTEMATHUKOB H JIp.);

* KOMILJIEKT IIPe3eHTalui o yueOHo! aucuuminHe «MaTtemaTuka

* “H(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIEC CPE/ICTBA;

* KOMIUIEKT TEXHHUYECKOW MOKYMEHTAIlMH, B TOM YHCJIE MacrnopTa Ha CpelcTBa O0y4yeHHS,
WHCTPYKIIUU WX UCTIOJIB30BAHUS U TEXHUKE 0€30I11aCHOCTH;

* OuOMoTeUHbIN (HOH/I.

B mpomecce ocBoenuss pabodeld mporpaMMbl  00IIE0Opa3oBaTENbHONW  ydeOHOU
nucuuruHbel BJ1.07 «Marematnka» CTyA€HTbl UMEIOT BO3MOXXHOCTh JOCTyNa K 3JEKTPOHHBIM
y4eOHBIM MaTepuajiaM 1Mo MaTeMaTHUKe, UMEIOIIMMCS B CBOOOJHOM JocTyne B cetu MuTepHeT
(9TEKTPOHHBIM KHHUTaM, MPaKTUKyMaM, TectaM, MmaTepuanam EI'D u np.)

C nenbio noBeieHUus dOPEKTUBHOCTH 00PA30BATEIHHOTO MPOIECCa B XOAE OCBOCHUS
paboueii mporpaMMmbl  00IIe0Opa3oBaTeNbHOW  yuyeOHOW  JUCHUILTUHBI — «MareMaTukay
IMPUMEHSIIOTCS AJIEKTPOHHO-00pa3oBarenbHble pecypesl (DOP), B Bune cereBbix JOP, DOP Ha
JIOKaJIbHBIX HOCUTEISIX, OHJIaH-KypcoB, DOYMK u T. 1.

3.2. UndopmanuonHoe odecrneyenne o0yueHust

[lepeueHb peKOMEHIyeMbIX MPUMEPHON MporpaMMoil 00111e00pazoBaTeIbHON yueOHOM
JUCHUIUIMHBI «MaTtematuka: anreOpa u Hayajla MaTeMaTHYeCKOro aHalln3a; TeOMETPUsD)
yueOHBIX u3gaHuii, UHTepHEeT-pecypcoB, TOMOIHUTEIbHON TUTEPATypHI.

OCHOBHBbIE MCTOYHUKHU:

st o0yyaromuxces

BammakoB M. U. Maremaruka: y4eOHUK AJ1s1 CTYl. YUpeXASHUH cpea. npod. oOpazoBanus. —
M., 2019.

bammakor M. 1. Matematuka. COOpHHK 3a1a4 MPOQHILHON HANPABICHHOCTH: yue0. mocooue
JUISL CTYA. YUIpeXKIeHuH cpen. mpod. oopazoBanus. — M., 2019.

BammakoB M. U. Martemaruka. 3agaqauk: yae0. mocooue i CTY. YIPEXKISHUN cpell. Ipod.
obpazoBanmst. — M., 2018.

bammvakos M. 1. MaTematnka. D1eKTPOHHBIN y4e0.-MeTOI. KOMITIEKC JJISl CTY/. YUPEKACHUN
cpen. mpod. obpazoBanus. — M., 2019.

I'yceB B. A., I'puropses C. I'., UBonruna C. B. Maremaruka 1 npodeccuil u crieruaibHOCTeH
COLMANTLHO-3KOHOMHUYECKOT0 IPOQHIIS: YISOHHK ISl CTYII. YUPEKIACHUH cpe. mpod. o0pa3oBaHUS.
— M., 2019

19



I'puropsee C. I'., UBoaruna C. B. I'yces B. A., MaremaTtuka: y4eOHUK IS CTY. YUpEXKACHUH cpel. mpod.
obpazoBanms. —M., 2020.

I'puropses C. I'.,CabypoBa T.H. Maremaruka: yueOHHK IJIs1 CTYI. YIPSKICHUMA Cpel. Ipod. 00pa3oBaHusl.
—M., 2019.

s npenogaBareJiei:

®denepanbHbiii 3aK0H 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccutickori deaepamumy».
[Tpuka3 Munucrepcrsa oopazoBanust v Hayku PD ot 17.05.2012 Ne 413 «O0 yTBepx)aeHUU
denepanbHOrO rocy1apcTBEHHOr0 00pa30BaTEIbHOIO CTaHAApTa CPETHEro (MOIHOro) oOIIero
00pa3oBaHUN.

[Ipukaz MwunucrepcrBa obpa3oBanus W Haykd P® ot 29.12.2014 Ne 1645 «O BHeceHuun
u3meHennid B Ilpuka3 MunucrepctBa oOpa3oBanusi U Hayku Poccuiickoit Penepamuu OT
17.05.2012 Ne 413 «“O06 ytBepxkaeHun ¢eaepalbHOr0 rocyIapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHaapTa cpeaHero (oJHOro) o0mero 00pa3oBaHus .

[Tucemo JlenaprameHTa rocyaapCTBEHHOM MOJIUTUKU B chepe MOArOTOBKU pabOUYMX KaJIpoB

u JIITO Munucrepctsa oopazoBanust u Hayku P® ot 17.03.2015 Ne 06-259 «Pekomennamuu mo
OpraHM3alyl  MOJYYEeHHUS CpelHero oobmero oOpa3oBaHus B Mpeleinax OCBOSHUS
00pa30BaTebHBIX MPOTPaMM CpeIHEro MpodecCUOHATBLHOr0 00pa3oBaHus Ha 06a3e OCHOBHOTO
o0miero oOpa3oBaHusl ¢ y4eTOM TpeboBaHMii (enepalbHbIX FOCYIapCTBEHHBIX 00Pa30BaTEIbHBIX
CTAaHJApPTOB M TMOJy4aeMOM MPOQPECCUU WU CIEHHAIBHOCTU CPEIHEro MpodecCHOHaTBLHOTO
00pazoBaHU.

bawmarose M. M. Marematuka: KH. Ui IIperoaBarelis: MeTo1. mocobue. — M., 2013
HNuTepHeT-pecypcesl:

www. fcior. edu. ru (MHpOpManinOHHbIE, TPEHHPOBOYHBIE U KOHTPOJIbHBIE MAaTEPHAIIBI).

www. school-collection. edu. ru (Enunas komiekuuu nudpoBbix 00pa30BaTEIbHBIX PECYPCOB).
[Topran Math.ru: 6uGnuoTeka, MeIuaTeKa, OJTMMITHAIBI, 3a/1a9H, UCTOPUS MAaTEMATHUKH.

- Pexxum noctyna:http://www.math.ru ;

["azeta «Maremaruka» uzgarenbckoro goma «llepBoe ceHTAOpPS».

- Pexxum noctyma: http://mat. 1september.ru

EI'D no maremartuke: MOArOTOBKA K TECTHPOBAHHUIO.

- Pexxum noctyna: http://www.uztest.ru

O6pa3oBarenbHble pecypebl HTepHeTa — MHpopmaTHKa. - Pexxum noctyna:
http://www.alleng.ru/edu/comp.htm

MunuctepcerBo o06pazoBanus Poccuiickoit denepanuu.

- Pexxum noctyna: http://www.ed.gov.ru

Crnenuanu3upoBaHHbiid noptan «MHbopMamOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHH B
00pa3oBaHUM».

- Pexxum poctyna: http://www.ict.edu.ru ;

- EMC Konrent (ILIT)
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUSA JUCIIUIIJINHBI.

Peszynomamut 00yuenus

Kpumepuu OUEHKU

Memoowt oyenku

Ymvenusn:

OneMEHTLl TEOPUHM MHOKECTB U
MaTEeMaTHIECCKOMN JIOTHKH

- MOHATUS: KOHEYHOE MHOKECTBO,
DJICMCHT MHO>KECTBa,
MOJIMHOKECTBO,  IEPECCUCHHE U
00beIMHEHNE MHOKECTB, YHCIOBEIC
MHOXKECTBA  Ha  KOOPJAMHATHOU
IIPSIMOM, OTPE30K, NHTEPBAJ;

- MOHSATHS: YTBEPXKICHUE,
OTPHUIIAHUE YTBEPKIACHUS, UICTUHHbBIC
U JIOKHBIE YTBEpPXKICHUS, IPUUMHA,
CJIEJICTBUE, YACTHBIH ciyyail 001ero
YTBEPKJICHUSI, KOHTPIIPUMED;
Ywncira 1 BeIpaKECHUS

- IOHATHUS: IIEJI0€ YUCIIO, NEIUMOCTh

yucesn,  OOBIKHOBEHHass  JIpoOb,
JecsTUYHas JIpoOb, palMoHaJIbHOE
9HUCII0, NPUOIMIKCHHOE 3HAYCHUC
YHClla, YacTh, JOJIA, OTHOIICHHE,

MIPOIICHT, TOBBILIEHUE U TIOHWKEHNE
Ha 3aJaHHO€ YMCJIO IMPOIECHTOB,
MacIrao;

- TOHATUA: JorapudM  4YHCIa,
TPUTOHOMETPUYECKAsE OKPYKHOCTb,
rpajgycHas Mepa yrjia, BelIMYMHa
yria, 3aJaHHOr0  TOYKOM  Ha
TPUTOHOMETPUYECKON OKPYKHOCTH,
CUHYC, KOCHHYC, TaHT€HC U
KOTaHTEeHC YTJIOB, HMEIOIITUX
MIPOU3BOJILHYIO BETUYHHY;

- Kak BBINOJHATH apudmeTnyeckue
IeCTBUS C LHEJILIMU u
palMOHAIbHBIMH YHCIIAMU;

- KaKk BBIIOJHATL  HECJIOXKHBIE
npeoOpa3oBaHus YHUCIOBBIX
BBIPOKCHHM, COJEpKAIINX CTEMEeHU
qucen, MO0 KOPHU U3 YUCeN, Tu00
Jorapu(mbl YHCET;

- KaK CpaBHUBAaTh palMOHAJIbHbBIC
YHUCIIa MEXY CO0O0ii;

- Kak OIICHMBATb WU CPAaBHUBATH C
parMoHATBHBIMH YHCIIAMU 3HAUCHUS
LEJIBIX CTEIEHEN 4Yuces, KOpHEW
HaTypaJbHOM CTEIIEHH W3 YHCEll,
morapuMOB dYHCENl B MPOCTHIX
CITyJasx;

- cocoObI N300paKeHUS TOYKAMU Ha
YUCJIOBOM  MpSIMOM  LIeJIbIE |

-ITpaBUsIBHOCTH
BbIOOpA MeTO1a
peleHus 3aaay;

ApryMEHTHPOBAHHOCTh
MIPUMEHEHUS
MaTepuana Juis
pelieHus
SKOHOMHUYECKUX 3a]1a4;

-TITonHoTa pereHus
3a/1a4;

-IIpaBrwiIbHOCTE 1
TOYHOCTb BBIYMCIICHUS;

-CKopoCTh
BBITIOJIHEHHS BCEX
BHJIOB U ATAIlOB
pellieHus 3aaay;

- CooTBEeTCTBHE
T€OMETPUUYECKOTO U
MEXaHUIECKOTO
CMBbICJIa TPOU3BOIHOM;

- [IpaBriibHOCTH
IIPUMEHEHHUS
OIIPEIEIEHHOTO
MHTErpania K
BBIYHCIICHUIO
IJIOLIAEH TUIOCKUX
¢uryp, o0beMOB TEN
BpallleHus, IIyTH,
MIPOWIEHHOI'O0 TOYKOM;

-ITonHOTa
pacKpbIBa€MOM TEMBI;

- Pe3ynbraTuBHOCTH
UH(OPMAIIMOHHOTO
MOMCKa;

OCHOBHBIE TTOHATHS 1
METO/Ibl AIIEMEHTAPHBIX
(GyHKIHA, UX CBOHCTB,
rpauKoB,
MaTEeMaTHYeCKOTO

- [IpoBegeHre MpakTUYECKUX
3aHATHI;

- 3ammra NpakTHYECKUX
pabor;

- AHanu3 pe3yIbTaToB
IIPOBE/ICHUS MPAKTHUECKUX
pabor;

- CamocTosTenpHble paldoT;

- YrpaKHeHHs 110 PELICHUIO
TUIIOBBIX 3a1a4;

- I'padmueckue pabOTHI;

- KontponbsHbie paboThl;

- YCTHBIN 01IpoC;

- [IpumeneHue mpocThix
MaTeMaTUYECKUX MOJENIEH
CHCTEM H TPOLIECCOB B cepe
poQeCCHOHAIBHON
JIeATEIbHOCTH;

- [IpaBunbHOCTH BBIOOpA
METO/1a pelIeHus 3a/1ay;

- IlonaoTa peuIicHus 3a4a4;

-HpaBI/IJ'IBHOCTB 1 TOYHOCTD
BBIYHCIICHHUA,

- Pedepar;

- MaremaTnduecKnii TUKTAHT;
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paloHaIbHbIE YHCTIA;

- c110cOOBI N300paKEHHSI TOUKAMHU Ha
YUCJIOBOM MPSAMOW LEJIbIE CTENEHU
qucell, KOPHU HaTypaJlbHOM CTENEeHU
U3 4yucen, Jorapudmbl yucen B
IIPOCTBIX CIIydasix;

YpaBHeHHUs U HEPABEHCTBA

- METO/Ibl PELICHMSI IMHEHHBIX
YpaBHEHUI U HEPABEHCTB,
KBaJpPaTHBIX YPaBHECHU;

- METO/IbI pelICHUS
norapu(pMHUUECKUX YpaBHEHUN BUIA
loga (bx + ¢) = d u mpocrenmux
HepaBeHCTB Buja log, x < d;

- METO/IbI PEIICHHSI TOKA3aTEeIbHBIX
ypaBHeHHil Buaa a®**=d (rne d
MO>KHO MPECTaBUTh B BHUJIE
CTENIEHU C OCHOBAHHEM a) U
MIPOCTEHIINX HEPABEHCTB BuUia a* <
d (rae d MOXKHO TIpEACTaBUTH B BUJIC
CTEIIEHU C OCHOBAHHEM a);

- TMPUMEPHl KOpHEH MpOCTEeHIIero
TPUTOHOMETPUYECKOIO  YpaBHEHHUS
BHJIA: SIn X =a, COs X = a, tg X =a, ctg
X = a, rae a - TadJuYHOe 3HAYCHHE
COOTBETCTBYIOIIEH
TPUTOHOMETPHUYECKON (DYHKIINH.
DOyHKIMU

- IOHATHS: 3aBUCUMOCTb BEJTUYHH,
(GyHKIUS, apryMEHT U 3HaUeHUE
dbyHKIIMH, 00J1aCTh ONIPEICTICHUS U
MHO’KECTBO 3HAYeHUU (QYHKIIUH,
rpadukK 3aBUCUMOCTH, TpapuK
byHKIIUHN, HyY QYHKIUH,
MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
BO3pacTaHHUE HA YHCIIOBOM
MIPOMEXKYTKE, yObIBaHHE Ha
YHCIIOBOM ITPOMEXKYTKE,
HauOoJIbIlIee ¥ HAUMEHbIIIEEe
3Ha4YeHHEe PYHKIUHU HA YHCIOBOM
MIPOMEXYTKE, EPUOANYECKAS
GbyHKLUSA, TIEPHOL;

- IOHATHS: TIpsIMast U oOpaTHast
MPONOPIMOHATILHOCTD JIMHEHHAs,
KBaJIpaTH4Hasi, JjorapupmMudeckas u
MoKasareiabHas QyHKIIUH,
TPUTOHOMETPUYECKHE (PYHKIINU;

- rpaduKU 3JIEMEHTapHBIX (QYHKIUI:
npsiMoii 1 oOpaTHOI
MPONOPLUUOHATIBHOCTH, JIMHEUHOM,
KBaJIpaTUYHOM, TorapuPMHUUecKoi
Y TIOKa3aTeNbHON (QYHKIIMIA,

aHaJn3a, THHEHHOMN
anreOpbl, TCOPUH
KOMIIJICKCHBIX YHCEI,
aHAJIUTUYECKOM
r€OMETPUHU HA
IUIOCKOCTH U B
MPOCTPAHCTBE, TECOPUU
MPEJENOB;

-CooTBeTCTBHE
MIPUMCHECHUS
MaTeMaTHYECKHUX
(GbOopMyIT U CBOICTB;

- To4HOCTB U CKOPOCTH
YTeHUs rpadukoB

dyHKuMii;

- CrocoOHOCTS J1e1aTh
000011IeHUA U
(dbopMynupoBaTh
BBIBOJIBL;
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TPUTOHOMETPHUYECKUX (DYHKITHIA;
DJIeMEeHThI MaTEeMaTH4eCKOro
aHaIM3a

- TIOHATUS: IPOU3BOAHAS (DYHKIINH B
TOYKE, KacaTelbHas K Tpaduky
(byHKIMH, TPOU3BOAHASA QYHKIINU;

- KaKk  OmpenensiTb  3Ha4YeHHE
MPOU3BOIHON (YHKIIMH B TOUYKE II0
M300paKEHUIO  KacaTeJbHOH K
rpaduKy, TPOBEJICHHON B 3TOU
TOYKE;

CTaTHCTHKA U TEOPHS
BEPOSITHOCTCH, JIOTHKa u
KOMOMHATOPHKA

- OCHOBHEIE OIHcaTeIbHBIE

XapaKTePUCTUKHU YHCIOBOTrO Habopa:
cpenHee apupMeTHIecKoe, MeIuana,
HaunbosbIIee U HaMMEHBbIIIEe
3HAYEHMUS.

TekcToBble 3a/1a4u

- CIOCOOBI PELICHUS HECIOXKHBIX
TEKCTOBBIX 3aJ1a4 Pa3HBIX TUIIOB;

- a”HaJIMU3 YCIOBUA 3aJaud, IpuU
HEOOXOMMOCTH TTOCTPOCHHE IS €€
pelIeHus MaTeEMaTUYECKYI0 MOJIEINb;
- TUTSt perieHus 3a1auun
nH(pOpMaIIHIO0, TPEICTABICHHYIO B
BHJE TEKCTOBOWM H CHMBOJILHOU
3aMMcH, CXEeM, TaOJHIl, JAUarpaMM,
rpaduKoOB, PUCYHKOB;

- NYTH JEWUCTBHUS TO QJITOPUTMY,
coJieprKalleMycsl B yCIIOBUU 3aauu;
- METO/bI WCIIO0Ib30BAHMS
JIOTHYECKUX  PACCYXICHUH  IpH
pelIeHny 3a1a4H;

- Kak paboratb C WU30BITOUHBIMU
yCIOBUSIMU, BbIOMpas U3 Bcei
nH(popmanuu, JTAaHHBIE,
HE0OXOIMMBIE IS PEIICHUs 3a]a4u;
- KakK OCYIIECTBJISATh HECIOXKHbBIN
nepebop BO3MOXHBIX  PEIICHUH,
BBIOMpas U3 HHUX ONTHUMAIBHOE IO
KpUTepusiM, cPOpMyITUPOBAHHBIM B
YCIIOBUU;

- KaK aHaJIM3UPOBATh u
WHTEPIPETUPOBATH TTOJTyYCHHBIC
pelieHuss B KOHTEKCTE YCIOBUSA
3a/1aud, BBIOMpATh pEIICHUs, HE
MPOTUBOPEYAIINE KOHTEKCTY;

- CrmocoObl pemieHus 3a7adyd  Ha
pacyeT CTOMMOCTH MOKYNOK, YCIYT,
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MOE3JI0K U T.II.;

['eomerpus

- TOHATHS:  TO4YKa,  IpsaMasd,
IUIOCKOCTh B MPOCTPAHCTBE,
napajuieIbHOCTh n

NEPIEHAUKYIIPHOCTh  HPSAMBIX U
IUIOCKOCTEH;

- OCHOBHBIE€ BHJIbI MHOTOTPaHHUKOB
(npusma, nupamua,
IIPSIMOYTOJIBHBIA ~ ITapaJLICIICIUIIE,
Ky0);

- n300paxath n3ydaemble QUTYPHI OT
PYKH M C NPUMEHEHUEM IPOCTHIX
YEepPTEIKHBIX HHCTPYMEHTOB;

- npuMeHeHue teopembl Iludaropa
OpU  BBIYMCICHUH  DJIEMEHTOB
CTepeoMeTpUIeCcKuX (Guryp;
Bektopel ¥ KOOpAMHATBI B
IIPOCTPAHCTBE

- IOHATHUS JEKapTOBBIX KOOPAUHAT B
IIPOCTPAHCTBE;

3HaHuA:

OEeMEHTBI TCOPUU MHOMKECTB U
MaTEeMaTUUYEeCKOM JOTUKHU

- TIOHATHS: KOHEYHOE MHOXECTBO,
3JIEMEHT MHOKECTBA,
MOJMHOKECTBO, IEPECCUCHHE U
00BETMHEHNE MHOXXECTB, YHCIOBHIE
MHOJKECTBA  Ha  KOOPJAWHATHOM
MPSIMOM, OTPE30K, UHTEPBAJI,

- TTOHSITHSA: YTBEPKIECHUE,
OTPHULAHUE YTBEPKACHUS, UICTUHHBIE
U JIO)KHBIE YTBEPKACHUS, NMPUYNHA,
CIIEJICTBUE, YACTHBIN ciIy4ail 0011ero
YTBEPKJICHUS, KOHTPIIPUMED;

- KakuM o0pa3oM  HaxoJsATCs
nepecevyeHus U oObEeTUHEHUS JBYX
MHOKECTB, MPECTAaBICHHBIX
rpaduyecKy Ha YMCIOBOM MPSIMOM;

- KakuM o00pa3oM CTpPOUTCS Ha
YUCIIOBOM MPSIMON OAMHOMXKECTBO
YUCIOBOI'O MHOXECTBA, 3aJaHHOE
MPOCTEUIIIUMH YCIIOBHUSIMU;

- KakuM o00pa3oM pacro3HAITCs
JIO)KHBIC YTBEP)KJICHUSI, OIIMOKUA B
pacCyXIeHHsX, B TOM YHUCIE C
HCIMOJIb30BAHHEM KOHTPIIPUMEPOB.
Uwucna u BeIpaKeHUs

- IOHATHS: LIEJIO€ YUCIIO, AETUMOCTh
gricell, OOBIKHOBEHHasr  JpoOb,
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necsiTuuHas JIpo0b, palMoHaIbHOE
YHCI0, MNPHUOIIKEHHOE 3HAYCHHE
4yclia, YacTh, JO0JIA, OTHOUICHHE,
IIPOLIEHT, TIOBBIIIEHUE U IOHUKEHHE
Ha 3a/laHHOE€ YHCJIO TPOICHTOB,
MacIrao;

- ToHATUA: JorapudM  yucia,
TPUTOHOMETPUUECKAsE OKPYXHOCTb,
rpagycHas Mepa YyIyia, BeJIUYHMHA
yrjla,  3aJaHHOr0  TOYKOM  Ha
TPUTOHOMETPUYECKON OKPY>KHOCTH,
CUHYC, KOCHHYC, TaHIE€HC U
KOTaHT€HC yTJIOB, UMEIOIINX
IIPOU3BOJIbHYIO BEJIMUMHY;

- KakK BBINOJHATH apuMeTndeckue
JEUCTBUSA c LEJTBIMU 31
paloHaIbHBIMU YHCIIAMU;

- KaKk BBIIIOJIHATH  HECJIOKHbIE
peoOpa3oBaHUs YHCIIOBBIX
BBIPXXEHUH, COJIEPKAINX CTETEeHU
grcen, 1100 KOPHHU M3 4Yucell, JU0o
norapu(mMbl YHCET;

- KaKk CpaBHUBaTh palMOHaJIbHbIE
quclia MeX]y cOO0M;

- KaK OLEHUBaTh U CpPaBHUBATHb C
paloHaIbHBIMU YHCTIAMH 3HAYECHUS
LEIBbIX CTEIEHEH 4Yucel, KOpHEeu
HaTypaJIbHOM CTENEHM W3 YHUCEll,
JorapuMoOB YuCeT B  MPOCTHIX
ClIyJasix;

- COCOOBI U300paKEHUS TOYKAMH Ha
YUCIIOBOM  MPSIMOM  LENble U
paloHaIbHbIE YHCIIA;

- c110coObI N300paKeHMsI TOUKaMHU Ha
YUCIIOBOM MPSIMOM IIE€JIbIE CTENEHU
YHUCeJ, KOPHU HATYpaJIbHOM CTENEHU
W3 4uces, Jorapudmbl UYHCET B
MPOCTHIX CIIy4asiX;

- KaKk BBIIOJHATH  HECJIOKHbBIE
npeoOpa3oBaHusl LENbIX U IPOOHO-
paloHaIbHBIX OYKBEHHBIX
BBIPAKCHU;

- KaKk BBIpaXaTh B MPOCTEHIIHMX
cly4yasix U3  paBEHCTBA  OJIHY
MIEPEMEHHYIO Yepe3 APYTHUe;

- KaK BBIYMCIIATH B IPOCTHIX CIydasx
3HAQYEHHS] YHCIIOBBIX M OYKBEHHBIX

BBIpaKCHUH, OCYILIECTBIISS
HEOOXOOMMBIE  IIOJACTAHOBKH U
npeoOpa3oBaHus;

- KaKk M300pakaTh CXEMaTHYECKH
yToJI, BETMYMHA KOTOPOTO BBIPAKEHA
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B Tpajycax;
- KaK OIICHUBATh 3HAKU CUHYCA,
KOCHHYCa, TAHT'€HCA, KOTaHIeHCa
KOHKPETHBIX YTJIOB.

YpaBHEeHM 1 HEpABEHCTBA

- METO/Ibl PEIIECHUs JIMHEHHbBIX
YPaBHEHUH U HEPABEHCTB,
KBaJIpaTHBIX YpaBHEHUI];

- METOIbI PeIICHUS
Jorapu(MUUECKUX YpaBHEHUN BUAA
loga (bx + ¢) = d u mpocrelmmx
HepaBeHCTB BuJa log, x < d;

- METOJIbl PEIICHUS TTOKA3aTeIbHbIX
ypaBHEHUU BUIA a*=d (rme d
MOJKHO TIPEICTaBUTh B BHJIE
CTEIIEHU C OCHOBaHMEM a) U
MPOCTEUIINX HEPABEHCTB BHA a* <
d (rae d MOKHO TIpEACTaBUTH B BUJIC
CTETICHU C OCHOBAHHEM a);

- IpUMEpbl KOpPHEW NpoCTeHIIero
TPUTOHOMETPHUYECKOTO  YPABHEHHS
BUJA: SIn X =a, COS X =a, tg X = a, ctg
X = a, rae a - TadJuYHOe 3HAYCHHE
COOTBETCTBYIOLIEH
TPUTOHOMETPHUYECKON (DYHKIINH.
DOyHKIMU

- IOHSATHUS: 3aBUCIMOCTH BEJIMYHH,
(GyHKLHMSA, apTyMEHT U 3HaYeHHE
dbyHKIIMH, 00J1aCTh ONIPEACTICHUS U
MHOYKECTBO 3HaU€HUH QyHKIHH,
rpaduK 3aBUCUMOCTH, TpapuK
byHKIIUHN, HyU QYHKIUH,
MIPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
BO3pacTaHHe Ha YHCIOBOM
MIPOMEXYTKE, yObIBaHHE Ha
YHCIIOBOM ITPOMEXYTKE,
HauOoJbIlIee U HAaMEHbIIIEe
3Ha4eHHe (PYHKIUHU Ha YUCIOBOM
MIPOMEKYTKE, TIEPUOTUIECKast
GbyHKLUS, TEPHOS;

- IOHATHS: TpsiMasi © oOpaTHas
MPONOPIMOHATIBHOCTh JIMHEHHA,
KBaJ[paTUYHAs, TorapupMUIecKas 1
nokaszatenbHast QyHKIHH,
TPUTOHOMETPHUECKUE (PYHKITHH,

- rpauKU JIEMEHTaPHBIX (QYHKIUI:
npsiMoii 1 oOpaTHOI
MPONOPLUUOHATIBHOCTH, IMHEWUHOM,
KBaJIpaTUYHOM, TorapupMHUecKoi
U TI0Ka3aTeIbHOM (DYyHKIIHIA,
TPUTOHOMETPHUYECKUX (DYHKIIHH;
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- CIIOCOOBI COOTHOIICHUS TPpapHKOB
AJIEMEHTAPHBIX (QYHKIMNA: TPIMOH 1
0o0paTHOM MPONOPIMOHATBHOCTH,
JINHENHOM, KBaAPATUIHOM,
JorapuMuUIecKon u
MOKa3aTeIbHON (PYHKIUH,
TPUTOHOMETPUYECKHUX (YHKIIHI ¢
(dbopMynaMu, KOTOPHIMU OHH
3aJ1aHbl;

- KakiuM 00pa30oM HaxOoJUTh 110
rpaduky IpuOIUKEHHO 3HAYCHUS
(yHKIMHU B 331aHHBIX TOYKAX;

- KakuM o0pa3oM OMpeeNiTh Mo
rpaduKy cBoicTBa GyHKINU (HYIIH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,
MIPOMEKYTKH MOHOTOHHOCTH,
HauOOJIbIINE U HANMEHbIIINE
3HAYEHHMS U T.I1.);

- TIOCTPOCHHE OCKH30B TIpauKOB

¢byHKLHY, YJIOBJIETBOPSIOLINX
IIPUBECHHOMY Habopy YycCioBuUit
(mIpoMexxyTKu

BO3pacTaHus/yObIBaHHS, 3HAYCHHE
(GyHKLIMU B 33/1aHHON TOYKE, TOYKHU
9KCTPEMYMOB U T.11.).

D1eMEeHTbI MaTEeMaTU4eCcKOro
aHaIn3a

- TOHATUS: MPOU3BOAHAS (DYHKIIMH B
TOYKe, KacaTelbHasg K rpaduky
¢byHKIMH, TPOU3BOAHASA QYHKIINU;

- KaKk  OMmpeAensaTh  3HauYeHUe
MIPOU3BOIHOW (PYHKIIMU B TOUYKE I10
M300paKEHUI0  KacaTelbHOM K
rpaduKy, TPOBEJICHHON B 3TOM
TOUKE;

- CIOCOOBI pelIeHUs]  HEeCI0XKHBIX
3a/1a4 Ha MPUMEHEHUE CBSA3U MEXIY
MPOMEXYTKAMA MOHOTOHHOCTH U
TOYKaMH 3KCTpeMyMa (YHKIUHU, C
OJTHOW CTOPOHBI, U MPOMEKYTKaMHU
3HAKOMOCTOSIHCTBA M HYJSMHU
MPOU3BOHON ATOM (yHKIMH - C

JIPYTOMH.

CratncTuka U TEOPHS
BEPOSITHOCTEM, JIOTHKa U
KOMOMHATOPHKA

- OCHOBHEBIE OIHcaTeIbHBIE

XapaKTEPUCTHKH YUCIIOBOTO Habopa:
cpenHee apuMeTHIecKoe, MeTHana,
HanOoJIbIICe u HavMeEHbIIIee
3HAYCHHSI,

- TOHSTHSA: 4aCTOTa U BEPOSTHOCTH
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COOBITHS, CITy4allHBIN BBIOOP, OTIBITHI
C PaBHOBO3MOXKHBIMH
3JIEeMEHTapPHBIMU COOBITUSMU;

- Kak BBIYHUCIATH BEPOSITHOCTU
COOBITHI HAa OCHOBE TOJICUETa YHCia
HCXOJIOB.

TexcToBble 3a1aun

- CIOCOOBI PEIICHUS] HECI0XHBIX
TEKCTOBBIX 33]1a4 Pa3HbIX THUIIOB;

- a”HaNIM3 YCJIOBUA 3aJaud, IpHU
HE0OXOIMMOCTH TIOCTPOEHUE IS ee
pelIeHUs MaTEMaTUYECKYIO0 MOJIEIb;
- TUISE pelieHus 3a/1auu
nH(OPMAIIHUIO, TPEJICTABICHHYIO B
BHJIE TEKCTOBOM M CHMBOJIbHOU
3aluCH, CXeM, TaOJIMIl, JUarpaMm,
rpaduKoOB, PUCYHKOB;

- IYTH JCUCTBUS IO aJTOPHUTMY,
coJIeprKalleMycsl B yCIIOBUU 3aJ1auu;
- METO/IbI UCIOJIb30BAHUS
JIOTUYECKUX  PACCYXKICHUH  IpH
pEILICHUH 33]1a4H;

- Kak paboratb C WU30BITOUHBIMU
yCIOBUSIMU, BbIOMpas U3 Bcei
uH(pOpMaInuy, JaHHbIE,
He0OXO0IMMBIE I PELIeHUs 3a]a4uu;
- KaK OCYILIECTBJISTh HECIIOXKHbBIN
nepedop  BO3MOXKHBIX — pEIICHUH,
BBIOMpass U3 HUX ONTHUMAIBHOE II0
KpUTepusiM, cPOpMYyITUPOBAHHBIM B
YCJIOBHH;

- KaK aHAJIM3UPOBATH u
WHTEPIPETHPOBATH MOJTyYEHHBIC
pelieHuss B KOHTEKCTE YCJIOBUSA
3a/lau, BBIOUPATH pEIICHUS, HE
MIPOTUBOpEYAIIINE KOHTEKCTY;

- CmocoObl pemieHus 3a7adyd  Ha
pacdeT CTOMMOCTH TMOKYIIOK, YCIIYT,
MOE3/I0K U T.11.;

- CIOCOOBI PELICHUS HECIOXKHBIX
3a/1aud, CBSI3aHHBIX C JOJIEBBIM
y4acTHEM BO BIAJICHUH (HUPMOI,
MPENPUATHEM, HEABHKHUMOCTBIO;

- KaK pemiaTh 3a7auyd Ha MPOCTHIE
MPOIEHTBI  (CHCTEMBI  CKHJIOK,
KOMHUCCHUH) U Ha BBIYUCIICHUE
CJIOKHBIX TIPOIICHTOB B Pa3IMYHBIX
CXeMax BKIAQJOB, KpPEAUTOB U
UTIOTEK;

- KaK pemiarh MpaKkTHYecKue 3a1au,
TpeOYIOIIHNE UCTIOTB30BaAHUS
OTpHUIATENLHBIX qrcen: Ha
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ompejeNieHue  TeMIepaTypbl, Ha
oIpeziesIeHNe MOJIOKCHHUS Ha
BpPEMEHHOM ocH (0 Hamel 3pel U
MocJjie), Ha JIBIJKEHHE JEHEXHBIX
cpenctB  (mpuxona/pacxona), — Ha
OIpeJie/ieHue TIyOHHBI/BBICOTBI U
T.IL.;

- TIOHSITHE macimirada IS
HAXO0XJACHUS PACCTOSIHUM U JUIMH Ha
KapTax, IJIaHaX MECTHOCTH, IUIaHaX
MOMEIIIEHUH,  BBIKPOMKAx,  MpH
paboTe Ha KOMIIBIOTEPE U T.II.

[eomerpus

- TOHATHS:  TOYKa,  HOpsMasd,
IUIOCKOCTh B IIPOCTPAHCTBE,
MapajvieIbHOCTh 51

MEePHIEHAUKYISIPHOCT  MPSAMBIX U
MIIOCKOCTE;
- OCHOBHBIC BHBbI MHOFOFpaHHI/IKOB

(mpu3ma, UpaMuJIa,
IIPSIMOYTOJIBHBIA ~ ITapaJLICIIeIUIE,
Kky0);

- 1300paxkaTh n3ydaemble QUTYPHI OT
PYKH U C TPUMEHEHUEM MPOCTHIX
YepTEKHbIX UHCTPYMEHTOB;

- mpumeHnenue teopemsl [ludaropa
pu BBIUHCIICHUH AIIEMEHTOB
CTepeoMeTpUIecKuX (Guryp;

- (hopmyIibl HaXOXKIEHHUST 00HEMOB U
Ionaaen ITOBEPXHOCTEN
MPOCTEHIINX MHOTOTPAHHUKOB;

- OCHOBHBIE BHJbI TEJI BpPALICHUS
(xoHYC, IMIUHAP, cepa u 1map);

- ¢Gopmynsl 00bEMOB U IUIOMIAJEH
ITOBEPXHOCTEH IIPOCTEUIINX
MHOT'OTPaHHUKOB U TE€J BPAILLECHUA.
BekToppl M KOOpAMHATHI B
IIPOCTPAHCTBE

- TIOHATHUS JE€KapPTOBBIX KOOPJAUHAT B
IIPOCTPAHCTBE;

- KaKk HaxoAWTh  KOOPIMHATHI
BEpPUIMH Ky0a M MPsIMOYTOJHHOTO
napajuiesienunesa.
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Jluunocmmuote pe3yibmanibl

Kpumepuu OUECHKU

Memoowt ouenku

JIP1-12;
JIP 19, JIP 20

JIP 27, JIP 29, JIP 30
MP 01,03, 04,06,07
ITP6 01-09

- IlpaBmibHOCTH BBIOOpa
crocoOO0B pellIeHus 3a/1ay;

- pe3yJIbTaTUBHOCTD
MH(POPMALIMOHHOTO MTOUCKA;
YMEHHE MMPOBOJUTH OLIEHKY
uHpOpMaINH;

- ymeHue GpopmMyInupoBaTh U
OOBSICHATH OCHOBHBIE
CBOIICTBa, TEOPEMBI,
MPaBUIIa;

- YMEHHE CPaBHUBATh,
000011aTh, CTPOUTH
JIOTUYECKHE
YMO3aKITIOYEHUS, J1e1aTh
BBIBO/IBI;

- pa3BHUBATh TBOPUYECKUE
CIIOCOOHOCTH.

-Brimonaenue
CaMOCTOSTEIbHBIX u
KOHTPOJIbHBIX padorT;
-BBINIOJIHEHUE  YIIPAKHEHMUI,
JIOMAIIHUX 3aJaHHi;
-IOATOTOBKA  NPE3CHTALUU,

JIOKJIa/10B, pedepaToB;

- TEKYIIUA KOHTPOJIb B
(dopme: yCTHOTO ormpoca,
3alUThI IPAKTUYECKUX
3aJJaHU, TBOPUECKUX PadOT,
WHIUBUAYAJIBHBIX U
IPYINIOBBIX 3alaHUN;

- BBIIIOJIHEHUE TIPAKTUYECKUX
pabor;

- IPOBE/IEHNE TECTUPOBAHUS
-BBIIIOJIHEHHE
9K3aMEHAIIMOHHOW paboThI
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