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[NOACHUTEJIBHAA 3AIINMCKA

[Iporpamma oOmieoOpa3oBaTenbHOM ydeOHOM auciuiuimHa «Martematuka» (gamee —
«MaremaTukay) IpeaHa3HaYeHa JJi1 U3YUYeHUs MATEeMaTHKH B TPOGECCHOHATBHBIX 00pa30BaTEIbHBIX
opranmzarusax CII1O, peanusyromux o0pa3oBaTelbHYIO TPOrpaMMy CpeHero olmero oopa3oBaHus B
npezenax OCBOCHHUS OCHOBHOW mpodeccroHanbHONM oOpa3zoBarenbHOM mporpammbl CIIO Ha Gasze
OCHOBHOTO 00IIero 00pa30BaHUs TPH IMOATOTOBKE KBATH(UIIMPOBAHHBIX Pab0YMX, CIyXKaIllUuX M
CTHELHUATNCTOB CPETHETO 3BEHA.

[Iporpamma pa3pabotana Ha ocHoBe TpeOoBanuii ®I'OC cpeanero obmero oOpa3oBaHUS,
NPEIbSIBISEMBIX K CTPYKTYpE, COICPXKAHUIO U pe3ylibTaTaM OCBOCHHUS Y4YeOHOU IUCIMILTUHBI
«MatemaTuka», B COOTBETCTBUU C PeKOMEHIANMSAMH 110 OPTaHU3AIUH TOYYEHHs] CPEITHETr0 OO0IIero
o0pa3oBaHUs B Tpejesax OCBOCHHUS 00pa3oBaTENbHBIX IMPOTPaMM CPEIHEro MpoecCHOHATHLHOTO
oOpazoBaHusi Ha 0a3e OCHOBHOTO 00mIero oOpa3oBaHHWS C yd4eTOoM TpeOoBaHUM (DenepaTbHBIX
TOCY/IapCTBEHHBIX 00pa30BaTEeNbHBIX CTAHAAPTOB M TONy4aeMOW MPOPECCHH WM CIEIUATBHOCTH
cpenHero mpogeccuoHaIbHOTO 00pazoBaHus (MUCbMO [lemapTameHTa rocyJapCTBEHHON MOJTUTHKU B
cdepe moaroroBku padbounx kaapos u JI1O Munobprayku Poccun ot 17.03.2015 Ne 06-259).

ConeprkaHue mporpaMMbl «MaremMaTrhkay HalpaBlIeHO Ha JOCTH)KEHUE CIICIYIOIIUX HeJIe:

- obecnieueHrne Cc(HOPMHUPOBAHHOCTH MPEJCTABICHUA O CONHANBHBIX, KYJIbTYPHBIX H
UCTOPUYECKHX (haKTOpax CTAHOBJICHHS MATEMAaTUKH;

- obecriedeHre Cc(HOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHUYECKOTO W MaTeMaTHYECKOTO
MBIICHHST

- obecrnieueHre c(HOPMUPOBAHHOCTH YMEHUU TMPUMEHSTHh MOJTYYCHHBIE 3HAHUS TPH PEIICHUH
pa3IUYHBIX 33/1a4;

- obecriedeHre  COPMHPOBAHHOCTH  NPEACTABICHMA O  MareMaTHKe  KaKk  YacTH
00I1eueI0BeUECKON KYIbTYPhl, YHUBEPCATHHOM SI3bIKE HAYKH, MO3BOJISIONIEM OMUCHIBATH M U3Yy4aTh
peasbHBIE TIPOIIECCHI U SIBIICHHUSL.

B mporpamMmy BKIIOUEHO COJEpXKaHHWE, HAINpaBICHHOE Ha (OPMHUPOBAHHE Yy CTYACHTOB
KOMIIETEHIIMH, He0OX0oaMMBIX i KauecTBeHHOro ocBoeHust OIIOIT CIIO na 6a3e 0CHOBHOI'O 0OILIETO
o0pa3oBaHHs C TIOJYYEHHEM CpEIHEro O0O0mero oOpa3oBaHUs; TNPOrPAMMBI  TOJITOTOBKH
KBJTM(DUIIMPOBAHHBIX PA00UUX, CIYKAIIUX; TPOrPAMMBI ITOATOTOBKH CIICIIUATMCTOB CPEHETO 3BEHA.

[Iporpamma y4yeOHOM AMCIUIUIMHBI «MareMaThka» SBISETCS OCHOBOM ISl pa3pabOTKH
pabouux mporpamm, B KOTOPHIX Ipo¢ecCHOHATIbHBIE 00pa3oBaTeIbHbIE OPraHU3AINH, PEATH3YIOIIIE
00pasoBaTenbHYI0 IporpamMmy cpenHero odmiero oopaszoBanus B npenenax ocoenus: OITOIT CITIO na
06a3ze OCHOBHOrOo 00mIero oOpa3oBaHMs, YTOUHSIOT COAEpP)KaHUE Y4eOHOro  Mmarepuana,
MIOCJIEIOBATEIBHOCTh €r0 W3YUYCHHs, pacrpesie]icHne Y4eOHBIX 4acoB, TEMaTHKy pedeparoB, BUIBI
CaMOCTOSITENILHBIX PabOoT, y4YUTHIBas crenu(UKy mporpaMM TOJATOTOBKHA KBaIU(DUIIMPOBAHHBIX
paboumnx, CIIy>KalluX U CIECIHAINCTOB CPETHETO 3BEHA, OCBAaUBaeMOil MpodeccHy Witk CeIHaIbHOCTH.

[IporpamMMa MOXKET HCIIONB30BAThCS APYTUMU TPOGECCHOHATBLHBIMUA 00pPa30BaTEIbHBIMU
OpraHU3aIUsIMHU, PeaTU3yIOMMMUA 00pa30BaTEIbHYIO TMPOrPaMMy CPEIHEro o0Imero oOpa3oBaHUs B
npeznenax ocsoerus ocHoBHoM OITOIT CITO Ha 6a3e 0cHOBHOTO 00111er0 00pa30BaHMs.

OBILA ST XAPAKTEPUCTUKA YUYEBHOM JUCLUIUIMHBI «MATEMATHKA»

Marematuka sBiseTcss (yHAAMEHTAIBHOW  0O0Ie00pa3oBaTeIbHOW  HUCHUIUIMHON €O
CJIOKHBIIMMCS YCTOHYHMBBIM COJIEP’)KaHUEM U OOIIMMH TPEOOBAHUSMU K TIOJITOTOBKE 00YUAIOIITUXCSL.

B mpodeccnonanpHBIX 00pa3oBaTeIbHBIX OpPraHU3AIUAX, PEATH3YIONIUX 00pa30BaTEIBHYIO
nporpaMMmy cpeanero oomiero odpasosanus B npenenax ocoenuss OINOIT CITO na 6a3ze 0CHOBHOTO
o0mrero o0Opa3oBaHus, U3yYeHUE MATEMAaTUKH UMEET CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT MPOQUIISL
po¢ecCHOHATBLHOT0 00pa30BaHMUS.

IIpu ocBoennu npodeccuit CIIO u cnenmanbrocTeit CIIO ecTecTBEeHHO-HAYYHOTO TPOQUIIS
npodeccuoHambHOro  obpasoBanusi,  cnenmanbHocted  CIIO  rymanuTapHoro  mpoduis
npodeCCHOHAIBHOTO 00pa3oBaHMs MaTeMaThKa Hu3y4daercss Ha 0a3zoBom ypoBHe DPI'OC cpemnero
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obmiero oOpazoBanus; npu ocBoeHuu mnpodeccuit CIIO u cnermanbaocteir CIIO TexHHYECKOro u
COITMATbHO-9KOHOMUYECKOTO TMpoduieii mpodeccHoHaaTbHOr0 00pa3oBaHUsl MaTeMaTHKa H3Yy4aeTcs
Oosee yriyOoneHHO, Kak npoduibHas yueOHas TUCHMIUIMHA, YYUTHIBAIOIIAS CIICIIU(PHUKY OCBAMBAEMbIX
npodeccuii MM CreHaIbHOCTEH.

OTO BBIpaXKAeTCs B COJCPKAHUU OOYyUEHUs, KOJUYECTBE YaCOB, BBIACISEMBIX HA W3yueHHE
OTJIENbHBIX TEM MPOrPaMMBbI, TTyOMHE UX OCBOCHMSI CTYJEHTaMH, 00bEMe U XapaKTepe MPaKTUYECKUX
3aHATUH, BUJaX BHEAYAUTOPHON CAaMOCTOSITEIbHONW PaOOThI CTYACHTOB.

OO61ue 1eny u3y4eHus MaTeMaTHKU TPAJUIIMOHHO PEaln3yloTcs B YEThIPEX HANPABIICHUSX:

- o0111ee mpejcTaBiIeHue 00 UesIX U METoJaX MaTeMaTHKY;

- MHTEJJIEKTyaJIbHOE Pa3BUTHE;

- OBJIaJIeHHE HEOOXOIMMBIMH KOHKPETHBIMU 3HAHUSIMA U YMEHUSIMH;
- BOCIIUTATEIbHOE BO3/ICHCTBUE.

[Tpodunmzanus nenet MaTeMaTHYeCKOro 00pa30BaHUs OTPAYKAETCS Ha BEIOOPE MMPUOPUTETOB B
OpraHu3alui  y4eOHOH  JeATeNbHOCTH  oOydwarommuxcs. JIs  TEXHMYECKOro,  COIUAIbHO-
SKOHOMHYECKOTO Tipoduiield mpodeccuoHaaTbHOTO 00pa3oBaHUsS BBIOOp Ieliel  cMemaercs B
parMaTU4eckoM HAampaBICHUH, NPEAYCMATPUBAIOIIEM YCHJICHHE M pACHIMPEHHUE TPHUKIATHOTO
XapakTepa W3Y4YeHHUsS MaTeMaTUKH, MPEUMYIIECTBEHHOW OpHEHTAlMHW Ha aJrOpPUTMUYECKUN CTUIIb
MI03HABATEJILHOM JIeSITETbHOCTH.

N3yuenne mareMaTuku Kak mpoduiIbHON o00Ieo0pa3oBaTeIbHON y4eOHOW HUCIMIUIAHEI,
YUUTBIBAIONIEH crienn(uKy ocBauBaeMbIX cTyaeHTamu cnenuanbHocT CI1O, obecnieunBaercs:

- BBIOOPOM Pa3IMYHBIX MOAXOA0B K BBEIEHNIO OCHOBHBIX MOHSTHIA;

— bopMHpPOBaHMEM CHUCTEMBl Y4YeOHBIX 3aJaHui, oOecreynBaImMX dPHEKTUBHOE
OCYIIIECTBIIEHUE BHIOPAHHBIX LIEJEBBIX YCTAHOBOK;

- oOoraieHreM CIeKTpa CTHIEeH y4eOHOH HesTeTbHOCTH 3a CYeT COIJIACOBAHUS C
BEJYUIUMHU J1€ATEIbHOCTHBIMU XapaKTEPUCTHKAMU BHIOPAHHOM CIEIMaIbHOCTH.

[IpodunpHas cocraBisitonias OTpa)kaeTcss B TPeOOBAaHUAX K IMOATOTOBKE OOYYArOIIUXCS B
YacTH:

- oO11eil cucTeMbl 3HaHUM: cojiepKaTellbHbIe IPUMEPHI UCIIOIb30BaHUS MaTEMaTUYECKUX
uel 1 METOJI0B B POPECCUOHATILHOMN IEATEIIbHOCTH;

- YMEHHI: pa3auine B ypoBHE TPEOOBAHUMN K CI0KHOCTU MPUMEHSIEMbIX aJTOPUTMOB;

- MPAKTUYECKOTO MCIOIb30BaHMS TPUOOPETEHHBIX 3HAHUM U YMEHUI: UHAUBUIYaIbHOTO
y4eOHOro OmbiTa B TOCTPOCHHWM MAaTeMaTUYECKHUX MOJIENel, BBIMOJIHEHUN HCCIeA0BaTEIbCKUX
IIPOEKTOB.

Takum oOpa3zom, peanuszanus coiepaHUs Y4eOHON AMCHMIUIMHBI OpPUEHTUPYET Ha
INPUOPUTETHYIO POJIb MPOLECCYaTbHBIX XapaKTEPUCTUK Y4eOHOH paboThl, 3aBUCAIIMX OT MPOQHIL
npodeccuoHanbHOrO  00pa3oBaHus, MOJYYEHHs  ONbITa  KCIOJb30BAaHUS  MaTeMaTUKU B
COJIepKATENbHBIX M TMPO(ECCHOHAIBHO 3HAYMMBIX CHUTYallMsSX II0 CpaBHEHHIO C (opMalbHO-
YPOBHEBBIMH PE3YJIbTATUBHBIMH XapaKTEPUCTUKAMU O0yUEHUSI.

Conepxanue yueOHOM JIUCHUIUTMHBI pa3pabOTaHO B  COOTBETCTBMM C OCHOBHBIMH
CoJIepKaTeNbHBIMU JIMHUAMU 00y4eHUs MaTeMaTHKe:

- anreOpanyeckast TMHUS, BKIIOYAIOIIAs CUCTEMATH3AIMIO CBEICHUH O YHCIax; n3ydeHue
HOBBIX W O0OOIICHHE paHee W3YYCHHBIX OIeparvii (BO3BEJACHHE B CTENEHb, W3BICUCHHE KOPHS,
jorapumMupoBaHue, CUHYC, KOCUHYC, TAHT€HC, KOTAaHI'€HC M OOpaTHbIE K HUM); M3YYCHHE HOBBIX
BUJIOB YHCIIOBBIX BBIPOKEHUH U (QOpPMYJ; COBEPIICHCTBOBAHHE NPAKTHYECKUX HABBHIKOB W
BBIUMCIUTENbHON KYyJIbTYphl, DPACIIMPEHHE U COBEPUICHCTBOBAHME alreOpanyeckoro arnraparta,
c(OPMHPOBAHHOTO B OCHOBHOM IIKOJIE, M €ro MNPUMEHEHHE K pEIICHUI0 MaTeMaTHYeCKUuX U
MPUKIIAIHBIX 3a71a4;

- TEOPETUKO-(PYHKIMOHATIbHASL JIMHUS, BKJIIOYAIOIIAs CHCTEMAaTH3allUI0 U PaCIIupEeHue
CBeIeHUIl O (YHKIMSAX, COBEPIICHCTBOBAHWE TpapUUECKUX YMEHHH; 3HAKOMCTBO C OCHOBHBIMHU
uAesIMM ¥ METOJaMH MaTeMaTHMYeCcKOro aHaiu3a B o0beMe, MO3BOJISIONIEM HCCIeA0BaTh



JJIEMEHTapHble (QYHKIMHM U pelarh IMpOoCTeHIIe reoMeTpudeckue, (u3ndeckue U Jpyrue
MPUKIIAIHBIC 3a]1a4H;

— JWHUS YpaBHEHWH M HEPAaBEHCTB, OCHOBAHHAs Ha MOCTPOCHHM MU HCCIEIOBAHUU
MaTeMaTUYECKNX MOJENIeH, TepeceKaromascs ¢ alreOpandyeckod W TEOPETUKO-(YHKIIMOHATBEHOMN
JUHASAMU M BKJIIOYAIOUIas pPa3BUTHE M COBEPLICHCTBOBAHHE TEXHUKM  ajreOpanydecKux
npeoOpa3oBaHMil ISl PEIICHUs] ypaBHEHWH, HEPaBEHCTB W CHUCTEeM; (HOPMHUPOBAHHE CIIOCOOHOCTH
CTPOUTH M HCCIENOBAaTh MPOCTEHIINE MaTeMaTHYeCKHe MOJIENM IMpH PEIIeHUH MPHUKIAIHBIX 3a1ad,
3a]1a4 U3 CMEXHBIX U CTIeHUaTbHBIX TUCIUILINH;

- reoMeTpuyuecKass  JIMHUS, BKJIIOYAIOWIAsl ~ HAIJIATHBIC IpeCTaBICHUS 0
OPOCTPAHCTBEHHBIX  (Urypax W  HU3yuyeHHE HX CBOWCTB, (OPMHpPOBAHHWE U  pPa3BHUTHE
IPOCTPAHCTBEHHOTO BOOOPAKEHUS, pa3BUTHE CIIOCOO0OB T€OMETPUUYECKUX U3MEPEHHM, KOOPIUHATHOTO
¥ BEKTOPHOTO METOJIOB [UIsl PEUICHUs MAaTEMaTHUECKUX U MPUKJIAJIHBIX 3a/1a4;

- CTOXaCTHYeCKas JIMHMS, OCHOBaHHAas Ha pa3BUTHUM KOMOMHATOPHBIX YMEHUH,
MPEJICTAaBICHUN O BEPOSITHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSAX OKPY>KAOIIEro MUpa.

Paznensl (TeMbl), BKIIIOYEHHBIE B COAEP)KaHUE YU€OHON MUCHUIUIMHBIL, SIBISIOTCS OOIUMU IS
Bcex mnpoduieit mpodeccCHoHaAIbHOr0 00pa3oBaHMs W TNPU BCeX OOBbeMax ydeOHOTO BpPEMEHH
HE3aBUCHMO OT TOTO, IBJISIETCS JIM ydeOHast tuciumiinHa «MaTemaTtuka» 6a30Boi MM MPOQUIBHOM.

B nmpumepHbIX TeMaTHYeCKHX IUIaHax MporpaMMbl yueOHBIM MaTepual IpeacTaBieH B Gopme
YepeayIoIIerocsi pa3BepThHIBAHHUS OCHOBHBIX COJEP)KATEIbHBIX JHMHUN (aaredpanydeckoi, TEOpeTHUKO-
(GYHKIIMOHATBLHOM, ypaBHEHHUH W HEPABEHCTB, I'€OMETPUYECKOM, CTOXACTHYECKOW), UYTOMO3BOJISET
ruOKO UCIOIb30BaTh UX PACIONOKEHHE U B3aMMOCBSI3b, COCTABIIATh PA0OUYMA KaJleHIapHbIH IJ1aH, Mo-
pasHoMy uepenys ydeOHbIe TeMbl (TJIaBbl Y4YeOHHWKA), YYUTHIBas MPOPUiIb MPOPEeCcCHOHATHHOTO
oOpa3zoBanus, cnenuduky ocBaumBaemoil crneuuanbHoctn CIIO, ryOumHy uW3yudeHHs MaTepuana,
YPOBEHb MOJITOTOBKU CTYJEHTOB I10 MPEIMETY.

[Ipemyiaraemblie B MPUMEPHBIX TEMAaTHYECKUX IUIAHAX Pa3Hble 00bEMBbI Y4eOHOTO BPEMEHHU Ha
U3Y4YEeHHE OJHOM M TOW e TeMbl PEKOMEHIYeTCS HCIOJIb30BaTh [UIsl BBIMOJHEHUS Pa3IUYHbIX
yueOHbIX 3a7aHuil. TeM caMbiM pasznuuusi B TpeOOBaHUSIX K pe3yjibTaraM OOydeHUs MpOSBATCS B
YPOBHE HABBIKOB [0 PEIICHUIO 337a4 U OIbITE CAMOCTOSTEIbHON paOOTHI.

N3yuenmne o0meoOpazoBaTenbHOW yueOHOM aucHUIIuHbl  «MaTeMaTuka» 3aBeplIaeTcs
MOJIBEICHUEM HTOTOB B (popMe SK3aMeHa B paMKax MPOMEXKYTOUHOHM aTTecTaliy CTYAECHTOB B
nporiecce ocBoeHus: ocHoBHoi OITOIT CITO ¢ nonydyeHnem cpeHero oomero oopa3oBaHus.

B paszgene nporpammel «Coaep:kanue yueOHOW JUCHUILIMHBDY KYpPCUBOM BBIJEJIEH MaTepual,
KOTOPBI NpHU HM3YyYEHWH MaTEeMAaTUKU Kak 0a30BOH, Tak M MPOPUIBHON Yy4ueOHOH IUCHUIUIMHBL,
KOHTPOJTIO HE MOJIEKHUT.

MECTO YYEBHOU JIMCLIUIUIMHBI B YYEEHOM ITJIAHE

VYuebnas nmucnumuimHa «MareMaThkay SBISETCS y4eOHBIM TPEIMETOM  00s3aTelbHON
npeaMeTHoit o0nactu «Maremaruka u uHGopmaruka» OI'OC cpeanero obriero ooGpa3oBaHUsL.

B mpodeccnonanpHBIX 00pa3oBaTeIbHBIX OpPraHU3AIUAX, PEATH3YIONIUX 00pa30BaTEIbHYIO
nporpaMMmy cpeanero ooriero odpasosanus B npenenax ocoenuss OITOIT CITO na 6a3ze 0CHOBHOTO
obmero oOpa3oBaHus, ydeOHas aucnuiuinHa «MaTemaTukay Hu3ydaercs B 00Iieo0pa3oBaTeIbHOM
ke yaeonoro miana OITOIT CITO Ha 6a3e 0CHOBHOTO 00IIIeT0 00pa3oBaHusl.

B yueOHBIX maHax ydeOHas IUCHHMIUIMHA «MaremMaTtnka» BXOAMT B COCTaB OOIIMX
0011e00pa3oBaTeNbHBIX Y4eOHBIX JUCHUIUINH, (OPMUPYEMBIX U3 00S3aTEIbHBIX IPEAMETHBIX
obmacteit ®I'OC cpemnero obmero obpazoBanus, misa cnenuaibHocTe CIIO cOOTBETCTBYIOIIETO
npoduis mpodecCHoHaATHHOT0 00pa30BaHUSI.

PE3VJIbTATHI OCBOEHU S YUEBHOU JJUCLIUITIIMHbI

OcBoeHne conepkaHus ydeOHOW AuCHUIIUHBL «MaTemaTnka» 00ecreYnBaeT JOCTHKCHHE
CTYACHTAaMH CJIEAYIOLIUX PE3YJIbTATOB: JIMYHOCTHBIX:



—  cpOpPMHPOBAHHOCTh MPEJICTABICHUI O MaTeMaTHKe KaK YHHUBEPCAJIbHOM SI3bIKE HAyKH,
CpENCTBE MOJIEIUPOBAHMS SIBJICHUI U IIPOLIECCOB, MIEAX U METOJIaX MAaTEMaTUKH;

— TIIOHMMaHWE€  3HAYUMOCTM  MAaTeMaTUKH I HAay4HO-TEXHUYECKOTO  IIporpecca,
c(OpMUPOBAHHOCTh OTHOLIEHUS K MaTeMaTHKe KaK K 4acTh OOIIEeYeIOBEYECKON KYJIbTYphl depe3
3HAKOMCTBO C UCTOPUEH Pa3BUTHS MAaTEMAaTUKH, 3BOJIFOLUEN MAaTEMATUYECKUX HJIEH;

— pa3BUTHE JIOTUYECKOTO MBIIUIEHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS, alITOPUTMHYECKON
KyJbTYpbl, KpUTUYHOCTH MBIIIJICHUS Ha YpOBHE, HEOOXOAMMOM i Oyaymied mpodeccuoHaaIbHON
eI TeNIbHOCTH, JUISl TPOJOJKEHHsI 00pa30BaHus U caM0o00pa30BaHMUs;

—  OBJIQJICHUE MAaTEMAaTUYECKHMMM 3HAHUSMH WU YMEHUSMH, HEOOXOAMMBIMH B MOBCEIHEBHOM
JKU3HM, JUII  OCBOECHMS  CMEXKHBIX  €CTECTBEHHO-HAyYHbIX  JUCHUIUIMH W JUCLMIUIMH
npo¢eCCHOHATBLHOTO IMKJIIA, IS TOJTY4YeHUs: 00pa3oBaHUs B 00JIACTSIX, HE TPEOYIOMUX yriIyOJIeHHON
MaTeMaTU4YeCKOW MOATOTOBKY;

— TOTOBHOCTBH U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE caMO0Opa30BaHUIO, HA MPOTSHKEHUU
BCEH JKM3HM; CO3HATEJIbHOE OTHOIICHHE K HEMpPEPHIBHOMY OOpPa30BaHMIO KaK YCJIOBHIO YCIIEUIHON
npohecCuOHANBHOM U OOIIIECTBEHHOH JEITeTbHOCTH;

—  TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITENIbHOI TBOPUECKOM M OTBETCTBEHHOMW JESITEIbHOCTH;

— TOTOBHOCTb K KOJUIEKTMBHOM paboTe, COTPYIHHUYECTBY CO CBEpCTHUKaMU B 00pa30BaTEIbHOM,
00LIECTBEHHO MOJIE3HOM, yueOHO-NCCIIeI0BATeNbCKON, MPOSKTHON U APYTUX BUAX EATEIbHOCTH;

— OTHOLIEHHE K NPO(PEeCcCHOHATBHON NEeSATEIHbHOCTH KaK BO3MOYKHOCTH y4YacTHS B PEIICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIIIEHAIIMOHATIBHBIX MPOOJIEM; * MeTanpeAMETHbIX:

—  YMEHHE CaMOCTOSITEIILHO OINPEAEIATh LENH AEATEIbHOCTU U COCTABIIATD IJIAHBI JEATEIBHOCTH;
CaMOCTOSTENIBHO OCYIIECTBIISATh, KOHTPOJIMPOBATh U KOPPEKTUPOBAThH NEATEIBHOCTh; UCIOJIb30BaTh
BCE BO3MOXKHBIE PECYpPCBl Ul JIOCTH)KEHHUS IIOCTaBJIEHHBIX L€ W peaau3alud IJaHOB
JEeSITeIbHOCTH; BBIOMPATh yCIIEUIHbIE CTPATErMH B Pa3IMUHbIX CUTYaAIUsX;

— yYMEHHEe TPOIYKTHBHO OOWIaTbCcs W B3aMMOJAEHCTBOBATH B  IPOLIECCE COBMECTHOM
NEeSTENIbHOCTH, YYUTHIBATh MO3UIMHM JPYTUX YYAaCTHUKOB JAEATEIbHOCTH, 3()(PEKTUBHO pa3pelaThb
KOH(JINKTBI;

— BJAJICHWE HaBBIKAMHU  TI03HABATEIbHOH, Y4YeOHO-MCCIIENOBATEILCKOM W TPOEKTHOU
JeSITeIbHOCTH, HaBBIKAMHU pa3pelieHus MpobieM; CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY
MIOMCKY METO/IOB PEIICHHS IPAKTUYECKUX 3314, IPUMEHEHHIO PA3JIMYHbIX METOJ0B IIO3HAHNS,

— TOTOBHOCTh M  CIIOCOOHOCTb K CaMOCTOSATENIbHOH HMH(POPMALMOHHO-TIO3HABATEIHHOMN
NEeSATENIbHOCTH, BKJIIOYasi yYMEHHE OPHEHTHPOBAThCS B Pa3UYHBIX HCTOYHHKAX HHGPOpMAaIUH,
KPUTUYECKH OLEHUBATh W HHTEPIPETUPOBATh HMH(OpMAIMIO, TONy4aeMyl0 M3 Pa3IUYHBIX
HMCTOYHHKOB;

—  BIAQJICHHE SI3BIKOBBIMU CPEJICTBAMHU: YMEHHE SICHO, JOTMYHO M TOYHO M3JIaraTb CBOIO TOUKY
3pEHUsI, UCIIOIb30BATh aIEKBATHBIE SI3bIKOBBIE CPEJICTBA;

—  BJIaJICHHE HAaBBIKAMM [MO3HABATEIHHON pEe(PIEKCHUH KaK OCO3HAHHS COBEpPIIAEMBIX JICHCTBUN U
MBICJIUTENIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMI, T'PAHUL CBOETO 3HAHUS W HE3HAHHUSI, HOBBIX
MO3HABATENIbHBIX 33/1a4 U CPEJICTB AJI UX TOCTHIKEHUS;

—  LEJeYCTPEMJIEHHOCTh B IMOMCKaX M MPUHATHH PEIICHUN, COOOpa3sUTEIbHOCTh W UHTYHUIUS,
Pa3BUTOCTh NMPOCTPAHCTBEHHBIX MPEACTABICHUHN; CIOCOOHOCTh BOCIIPUHUMATH KPacoTy U TapMOHMIO
MUpa;

IIPEIMETHBIX:

—  c(hopMHpPOBAaHHOCTH MpPEACTABICHUI O MaTeMaTHKE KaK 4acTH MHUPOBOW KYJIbTYPbl U MECTe
MaTeMaTHKd B COBPEMEHHOHM LMBMJIM3AIMM, CIOCO0aX OMMCAHUS SBICHUI peaJbHOrO MHpa Ha
MaTEMaTUYECKOM S3BIKE;

—  cpOpPMHPOBAHHOCTH TMPEJICTABICHUH O MaTeMaTHMYECKUX TMOHATHSAX KaK BaKHEUIIMX
MaTE€MaTUYECKUX MOJEISAX, IMO3BOJSIOIMIMX OINHCHIBATh M M3ydaTh DPA3HbBIE IPOLECCHl U SBICHUS;
IIOHMMAaHNE BO3MO>KHOCTH aKCMOMAaTH4YECKOI'0 MOCTPOEHUSI MATEMaTUUECKUX TEOPUH;

— BJAJCHHE METOJaMH JI0Ka3aTeJIbCTB W QJITOPUTMOB PEIICHHS, YMEHHE HUX IPUMEHSTH,
IIPOBOAMTD JOKA3aTENIbHBIE PACCYKACHUS B XO/I€ PELLIEHUS 3a/ay;



— BJIAJICHUE CTAHJAPTHBIMM IPUEMAMHU PELIEHUS] PALUMOHAJIBHBIX W  HUPPALUOHAIBHBIX,
MOKa3aTeNIbHbIX, CTENEHHbIX, TPUTOHOMETPUYECKUX YpPABHEHUU M HEPABEHCTB, HX CHUCTEM;
WCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IPOTPAMM, B TOM YMCIE IS MOUCKA MYTH PELICHHS U
WJUTIOCTPALIMU PEIICHUS YPAaBHEHUW U HEPABEHCTB;

—  chopMHpOBaHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHSTHUSX MAaTEeMAaTUYECKOTO aHATN3a U HX
CBOMCTBAX, BJIQJICHHEC YMEHHUEM XapaKTEePU30BaTh MoBeJAecHUE (QYHKIIUMA, UCIIOJIH30BAHNUE TTOTYICHHBIX
3HAHUM I ONMCAHUA U aHAJIN3a PEaJIbHbIX 3aBUCUMOCTEN;

— BIJIAJICHUE OCHOBHBIMU TOHSTUSIMH O IUIOCKMX U MPOCTPAHCTBEHHBIX T€OMETPHUYECKUX
durypax, MX OCHOBHBIX CBOWCTBax; C(HOPMUPOBAHHOCTh YMEHHUS PACIIO3HABATH T'€OMETPHUYECKUE
burypel Ha 4dYepTexax, MOJEIAX W B peaJbHOM MHpE; NPUMEHEHHWE W3yYEeHHBIX CBOWCTB
reoMeTpuueckux Guryp u GopMyin Ais pelieHHs] TeOMETPUYECKHX 3a7ad M 3aJad C MPaKTUIECKUM
COIEpIKAHUEM;

—  chopMHpOBaHHOCTH TPEACTABICHUI O MpoIeccaX M SIBICHUSX, UMEIONINX BEPOSITHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PE€aJbHOM MHPE, OCHOBHBIX MOHATHUSIX AJIEMEHTAPHOU
TEOPUU BEPOATHOCTEH, YMEHUN HAXOAWTh W OICHUBATH BEPOSTHOCTH HACTYILJICHUS COOBITUN B
MPOCTEUIINX MPAKTUYECKUX CUTYAIUSX U OCHOBHBIEC XapaKTEPUCTUKH CIIYYalHBIX BEJIMYHH;

—  BJIaJICHUE HAaBBIKAMHU MCIOJIb30BAHUS T'OTOBBIX KOMITBIOTEPHBIX IPOTrPaMM IIPH PELICHUH 3a/1a4.

COJIEP’)KAHUE YYEBHOM JUCLIUITJIMHEI

BBenenue

MaremaTrka B HayKe, TEXHUKE, SKOHOMHKE, WH()OPMAIMOHHBIX TEXHOJOTHUSX M MPAKTHYECKON
nestenbHOCTH. llenm W 3amaum u3ydeHuss MaTeMaTUKH Tpu ocBoeHuH mpodeccuit CIIO u
cnenuansHocteit CIIO.

AJIT'EBPA

PazButue nousTus o uncie

Llenwie 1 parmoHanbHbIC YKcia. JleficTBuTenpHble yncia. [IpubankeHHbIe BEIYNCICHUS.

KommiekcHbie uncna.

Kopuu, crenenu u gorapudmol

Kopun u crenenn. KopHu HaTypalbHOM cTenmeHM M3 uuMcia M HMX cBoicTBa. (CreneHu c
palroOHAIBHBIMM MOKA3aTENsIMHU, X CBOMCTBA.CTENEHH ¢ JEHCTBUTENBbHBIMU NTOKa3aTessiMu. CBOMCTBA
CTEMNEHU C ACHCTBUTEIBHBIM IMOKA3aTEIIEM.

Jlorapupm. Jlorapudm uymcma. OcHoBHOE sorapudMuUyYecKoe TOXACCTBO./lecaTnunbie u
HaTypaibHble Jorapudmsl. [IpaBuia aeiicTBuii ¢ norapudmamu. [lepexo K HOBOMY OCHOBaHHUIO.

[IpeoOpazoBanue anreOpanvecKux BBIPKCHHI. [IpeoOpazoBanue panMoHANTbHBIX,
UPPAIMOHATIBHBIX CTETIEHHBIX, TTOKA3aTEbHBIX U JIOTAPU(PMUIESCKIX BBIPAKCHHI.

[IpakTHueckue 3aHATUS

ApudmeTndeckre ISHCTBUS HAJl YUCIAMH, HAXOXJICHHE MPHUOIMKCHHBIX 3HAYCHHWA BEITUYHH WU
MOTPENTHOCTEH BBIUMCICHUH (a0COTIOTHON M OTHOCUTEIBHOM ), CPAaBHEHHUE YMCIIOBBIX BBIPAYKCHUM.

Brruucnenue u cpaBHeHUE KOPHEHN. BhIoiHEeHnEe pacyeToB ¢ pajuKaiaMu.

Pemienne wmppanuoHanbHbIX ypaBHeHHU. HaxokneHue 3HaYeHUN CTENeHed ¢ paluOHATbHBIMHU
nokazarensiMu. CpaBHeHue creneHeil. [IpeoObpa3zoBanus BbIpaXeHUH, COAEepIKaIMX CTeNeHu. Pemenne
MOKa3aTeJIbHBIX YPABHEHUI.

Pemienne npukiiagHbIxX 3a1a4.

Haxoxxnenne 3HavyeHWil Jorapudma 1Mo TPOW3BOJILHOMY OCHOBaHHWIO. [lepexom OT omHOTO
OCHOBaHUs K JpyroMy. Berumcnenue u cpaBHeHue jorapudmon. JlorapupmupoBanue u
MOTEHIMPOBAHUE BBIPAKEHUN.

[IpubnukeHHbIE BBHIYUCICHHUS W PEIICHUS TMPHUKIAIHBIX 3a1ad. PemieHue morapuMUYecKux
YpaBHEHUU.

OCHOBBI TPUTTOHOMETPUUA

OCHOBHBIE IOHATHUS

Panuannas mepa yrna. BpamarensHoe nsukenue. CUHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YHUCIIA.



OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA

®opmyibl ipuBeacHUsA. Dopmyibl croxeHus. Dopmyisl yaBoeHuss @opmylibl MOJIOBUHHOTO yTia.

[IpeobpazoBanust IPOCTEHIINX TPUTOHOMETPHUECKUX BhIPAXKEHUH

[IpeobpazoBanre CyMMbl TPUTOHOMETPUYECKUX (YHKIMI B MPOU3BEACHHE M IPOU3BEIECHUS B
cymMMmy. BelpaxkeHue TpUroHoMeTpruuecKux (QYHKIIMIA Yyepe3 TAaHTeHC MOJIOBUHHOTO apryMEeHTa.

TpuroHomeTpuueckue ypaBHEHHs 1 HEPABEHCTBA

IIpocreiimme TpuroHoMeTpudecKue ypapHeHus. [Ipocreiiime TpuroHoMeTpu4eCKue HEPaBeHCTBA.

OOpatHble TpUroHOMeTpuueckue (QyHKIUU. APKCHHYC, apKKOCHHYC, apKTaHreHc. [IpakTuueckue
3aHSTHS

PanranHbIi METOT U3MEPEHUSI YIJIOB BPALICHHS U CBSI3b C IPAIyCHON MEpOH.

OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA, (HOPMYJBI CIIOKEHUS, YIBOCHMS, MpeoOpa3oBaHUE
CyMMBl TPUTOHOMETpPHUYECKUX (YHKUMH B TNpPOU3BEIEHUE, NpeoOpa3oBaHUE MPOU3BEICHUS
TPUTOHOMETpPUUYECKUX (QYHKUMHA B cymmy. I[Ipocreiiine TpUrOHOMETpUYECKHE YpaBHEHUS H
HEpaBEHCTBA.

OOpatHble TPUTOHOMETpUYECKHE (DYHKIIMU: aPKCUHYC, apKKOCHHYC, aPKTaHTeHC.

®VHKIIMU, X CBOMCTBA U TPA®HKN

Oyukrnun. OO0nacTh ONpENeNeHUs M MHOXKECTBO 3HAueHUH; Tpaduk (QYHKIMH, [TOCTPOCHHE
rpa¢gukoB GpyHKIUH, 3aJaHHBIX PA3THIYHBIMH CIIOCOOAMH.

CpoiictBa ¢yHKIHH. MOHOTOHHOCTb, YE€THOCTb, HEUYETHOCTb, OIPAaHHUYEHHOCTH, MEPUOJUYHOCTb.
[TpomMexyTku Bo3pacTaHus M YObIBaHUS, HauOOJbIlIEe U HAaUMEHbIIIEEe 3HAYCHHS], TOUKH SKCTpPEMyMa.
I'paduueckas unrepnperanus. [Ipumepsl GyHKIMOHATBHBIX 3aBUCUMOCTEN B peaJIbHBIX MPOLECCax U
saBieHusIX. Apudmerndeckue onepannu Haa pyHkiusavu. Crnoxuas Gyskius (komrosunws). [TonsaTue
0 HEIPEPHIBHOCTH (PYHKITUH.

O6parabie Gynkiuu.O0acTh ONpeaeeHnus U 00J1acTh 3HAYeHUH 00paTHOU (PYHKITUH.

I'paduk ob6patHOl GyHKINN.

CrenenHble, MoKa3aTeNbHbIE, JOTapu(PMHUUECKUE U TPUTOHOMETPUYECKUE PYHKIIUH.

OOpatHble TPUTOHOMETpUYECKHE (QYHKIIUN

Omnpenenennst QyHKIIUN, UX CBOMCTBA U TpaduKy.

[Ipeo6pazoBanust rpaduxos. [lapamiensHbIi TEPEHOC, CHMMETPHSI OTHOCUTENBHO OCeH KOOPAUHAT
U CHMMETPHsS OTHOCHUTEIBHO Haudajga KOOPAMHAT, CUMMETPHUS OTHOCUTEIBHO NPSIMOM y = X,
pPacTsDKEHUE U CKaTUe BAOJb OCEH KOOPAMHAT.

[IpakTHueckue 3aHsATUS

[Ipumepsl 3aBUCMMOCTEN MEXYy MEPEMEHHBIMU B PEAJBHBIX IPOLECCAX U3 CMEXKHBIX TUCLUIUINH.
Omnpenenenne ¢yakuuii. I[loctpoenne u urenme rpadukoB ¢yHknuid. HMccmenoBanue QyHKIUU.
CpoiicTBa NTMHEWHOW, KBaIpaTUYHOH, KYCOYHO-JIMHEHHOH W  JApOOHONMHEHHOW  (DYHKIIMIA.
HenpepriBable 1 nepuonnyeckue pynkuuu. CBoiicTBa M rpaduKu CHHYCa, KOCHHYyCa, TaHTE€HCa U
koTanrerca. OOparnble (yHKIMH u ux Tpaduxu. OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIIHH.
[IpeoOpazoBanms rpaduka pyakuun. ['apmonnueckue konebanus. [Ipukinagaeie 3a1aun.

[Toxa3zaTenbHbIe, JOrapupMUUECKUE, TPUTOHOMETPUYECKIE YPAaBHEHHS U HEPABEHCTBA.

HAYAJIA MATEMATUYECKOI'O AHAJIN3A

[TocnenoBarenpHOCTH. CIIOCOOBI 33/1aHUS M CBOMCTBA YHCIIOBBIX MocienoBareabHocTel. [lonsTue o
npenene  nociegoBaTenbHOCTH.  CylniecTBOBaHHME — Mpeaelia  MOHOTOHHOM — OTpaHMYEHHOMN
[I0CJIEI0BATEIBHOCTH. CymmupoBaHue nociuenoBarenbHocTell. beckoneuHo yObIBaro1ast
F€OMETPHUYECKAs MPOIPECCHSI U €€ CyMMa.

[IpousBonnas. Ilonarue o mpou3BOIHONW (PYHKIIUHM, €€ TEOMETPUUYECKHH M (PU3NYECKHIl CMBICI.
VYpaBHeHue kacatenbHONl K rpaduxy (yHkuuu. [Ipon3BoaHbIE CyMMBI, pa3HOCTH, MPOU3BEICHMUS,
yacTHble. [IpOM3BOJHBIE OCHOBHBIX 3JeMEHTapHbBIX (yHKUuH. [IprMeHeHHe MPOU3BOAHOM K
uccie0BaHui0 GYHKIHMHN 1 mocTpoeHuto rpadukoB. [IponsBoaHbie 00paTHON GYHKIIMA U KOMITO3UITUH
byHKIMN.

[Ipumepsl UCNIONIB30BAaHUS ITPOU3BOAHOM JUISl HAXOXKICHHSI HAWJy4LIEro PEIICHHs] B MPUKIIAJHBIX
3amadax. Bropas mpou3BojaHas, ee reoMeTpudeckuii U gusnueckuii cmbici. HaxoxaeHue cKopocTH
JUTS TIpoliecca, 3alaHHoro (popmyiioit u rpaduxom.



[lepBooOpasnas u uHTerpan. IlpuMeHeHne onpeneneHHoro HHTerpaga Uil HaX0XKICHHS MII0IIa 1
KpuBoJuHelHHON Tpamnenuu. @opmyna Herotona—IJleiOonnma. [IpumMepsl mpuMeHeHUs WHTErpajia B
¢u3uKe U reoMeTpun.

[IpakTHueckue 3aHATUS

UYucroBasi OCIE0BaTENbHOCTD, CIIOCOOBI €€ 3aJaHts, BRIYMCICHHUS WICHOB MOCIEI0BATEIbHOCTH.
[Ipenen nocnenoBarenbHOCTH. beckoHeyHO yObIBatomasi reoMeTpruiecKast porpeccus.

[Ipon3BoaHasA: MEXaHUYECKUI U T€OMETPUYECKUN CMBICII IIPOU3BOHOM.

VYpaBHeHne kacarenbHOW B oOmiem Bume. [IpaBuna u dhopmynsl muddepennmpoBanus, Tadbauia
NPOM3BOJHBIX 3JIEMEHTAapHBIX (yHKIMA. HMccnenoBanue (yHKIUM € TMOMOIIBIO MPOU3BOIHOM.
Haxoxnenrne Haubob111ero, HAMMEHbBIIIET0 3HAYSHHS U SKCTPEMalIbHbIX 3HaYeHUH (PYHKIINU.

Wnterpan u mnepBooOpasznHas. Teopema Hpiorona—IJlelibauna. IIlpumenenne wuHTerpaga K
BBIUMCJICHHUIO (PU3NYECKUX BETUYMH U TUIOIIA .

YPABHEHUMA U HEPABEHCTBA

VpaBHEHHsIT M CHCTEMBbl ypaBHEHMU. PanuoHaibHbIE, HWpPpalMOHAIbHBIC, ITOKA3aTEIbHBIE U
TPUTOHOMETPUUECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCHUIIBHOCTHh YpaBHEHU, HEPABEHCTB, CUCTEM.

OcCHOBHBIEC TIPHEMBI MX pELICHHs (Pa3lIoKeHUE Ha MHOXKUTENH, BBEJCHHE HOBBIX HEHU3BECTHBIX,
MOJICTAHOBKA, TpadUuecKuii METO).

HepaBencrBa. PanuonanbpHble, HppalOHAIbHBIE, I10KA3aTelIbHbIE M TPUTOHOMETPUUYECKUE
HepaBeHCTBA. OCHOBHBIE ITPUEMBI X PEIICHMUS.

Hcnonp3oBanue cBOMCTB M rpagukoB (YyHKUUN MPH PEUICHUH YpaBHEHHH M HEpaBEHCTB. MeTon
WHTEpBajoB. M300pakeHne Ha KOOPAWHATHOW IIJIOCKOCTH MHOMKECTBA PEIICHWH ypaBHEHHH U
HEPABEHCTB C ABYMs IEPEMEHHBIMU U UX CHCTEM.

[Ipuknagneie 3a1auu

[IpumeHeHre MaTeMaTUYeCKUX METOOB ISl PELIEHUS COAEP)KATEIbHBIX 3aJady M3 Pa3IMYHBIX
obJyacTelt HayKW W TTPAKTUKH.

HHuteprperanus pe3ysbrara, yueT peaiabHbIX orpaHndeHui. [Ipaktnueckue 3ansatus

Kopuu ypaBHenwmii. PaBHocuibHOCTE ypaBHeHui. [Ipeobpa3oBanue ypaBHEHHIA.

OcHoOBHBIE IPUEMBI PELICHUs] YpaBHEHU. Pelienne cuctemM ypaBHEHHH.

Hcnonb3oBanne CBOWCTB U rpadMKoB (QYHKITUN STl pEIICHUST YpaBHEHUN U HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTUKA 1 TEOPUS BEPOSITHOCTEN

DneMeHTbl KOMOMHATOPUKH

OcHOBHBIE TIOHATUS KOMOMHATOPUKU. 3a7auyd Ha IOJCYET YMCIAa pa3MElleHHH, MepecTaHOBOK,
coueranuii. Pemenue 3amau Ha mnepebop BapuanTtoB. dDopmyna OumHoma Hprorona. CoiicTBa
OuHOMHHANBHBIX K03 uunenToB. Tpeyronbuuk [lackans. DneMeHTH TEOPUU BEpOSITHOCTEH

CoObITHE, BEpPOSTHOCTh COOBITHS, CIIOKEHWE W yMHOXKEHHE BepositTHocTed. [loHsTHe O
HE3aBUCHUMOCTH cOOBITHH. [lMcKkpeTHas ciydaiiHas BeMYMHA, 3aKOH ee pacmpejaesiceHus. Yuciosble
XapaKTePUCTUKH TUCKPETHOH CITydailHOW BenmuuHbl. [loHSITHE 0 3aKOHE OOIBIINX YUCEN.

DNEeMEHTBl MaTEMATUYECKOM CTaTUCTUKU

[IpencraBnenne qaHHBIX (TaOIUIIBI, JUATPAMMBI, TpapUKH), TeHEpaIbHasi COBOKYITHOCTh, BRIOOPKA,
cpeanee apupmernyeckoe, Mmeauana. [loHsTHe 0 3a1auax MaTeMaTUYeCKON CTaTUCTUKH.

Pemenne nmpakTuyeckux 3a1ad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

[IpakTrueckue 3aHATUS

HcTopust pa3BuTHsi KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEH M CTATUCTHKU U MX POJIb B PA3INUHBIX
cdepax uyeroBedeCKOW >Ku3HeaeaTenbHOCTU. [IpaBuia komMOMHATOpHKH. PemieHne KOMOWHATOPHBIX
3agad. Pa3menienus, coueranuss U mnepectaHOBKUM. buHom Hprorona u TtpeyronbHuk Ilackans.
[Ipuxknanuelie 3a1auu.

Knaccuueckoe onpeneneHue BEpPOSITHOCTH, CBOWMCTBA BEpPOSTHOCTEH, TeopemMa O CyMMe
BEpOsTHOCTEW. Bbluncnenue BepodrHocTed. Ilpuknagneie 3amaun. IlpencraBiieHME YUCIOBBIX
JnaHHbIX. [IpukiagHeie 3aga4n.

I'EOMETPUSA

[IpsiMbIe 1 IIIOCKOCTH B TPOCTPAHCTBE
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B3anMHOe pacrosiokeHue AByX IPSMBIX B NPOCTpaHCTBE. [lapamnesnbHOCTh NPsSMON U IIIOCKOCTH.
[TapannenbHOCTh IOCKOCTEH. [lepneHauKyIsIpHOCTh TpsAMOM M TUIocKoCcTH. [lepnenaukynsp u
HAKJIOHHAs. YTOJI MEXAY INPsSMOM M IUIOCKOCTBIO. [IByrpaHHBIN yroija. Yrojl MeXIy IJIOCKOCTSIMHU.
[leprieHANKYIASIPHOCTD JBYX MIOCKOCTEH.

I'eomerpuueckue mpeoOpa3oBaHUs TMPOCTPAHCTBA:  MAPAUICNbHBIM  HEpEeHOC, CUMMETPHS
OTHOCHUTEJIBHO IIOCKOCTH.

[MapannensHoe  mpoexktupoBanue. Ilmomans  oproroHanbHOM — mpoekuuu.  M3o0paxkenue
IIPOCTPAHCTBEHHBIX (PUTYD.

MHororpanHuKu

Bepmunbl, peOpa, rpaHu MHOrorpaHHuka. PasBepTka. MHororpaHHsle yIiibl. Bwimykibie
MHOTOrpaHHUKU. TeopeMa Ditnepa.

[Tpusma. [Ipssimast u HaknoHHast mpusMa. [IpaBunbpHas nmpusma. [lapamnenenunen. Kyo.

IInpamupa. IIpaBunbHas nupamuaa. Y cedeHHas nupaMuaa. Terpasap.

Cummerpui B KyOe, B MapajuleenuIese, B Ipu3Me U MupaMuse.

Ceuenus Ky0a, MPU3MBI ¥ TUPAMU/IBL.

[IpencraBieHne o NpaBUIIBHBIX MHOIOIpaHHMKAx (TeTpajzape, KyOe, OKTajape, AoAeKa’ape M
HKOCa3/Ipe).

Tea u MOBEPXHOCTH BPALICHUS

Hunmuuap u koHyc. YcedeHHblid KoHyc. OCHOBaHUE, BbICOTA, OOKOBAs MOBEPXHOCTb, 00OpazyroIas,
pasBepTka. OCeBbIEC CEUCHHS U CEYCHHUS, aPAIUICIbHBIEOCHOBAHMIO.

[lap u cepa, ux cedenus. KacarenpHas miockocTsb K chepe.

N3mepenus B reomeTpuun

O6beM u ero u3mepenue. aTerpansHas hopmyna oobema.

®opmynel 00bemMa Kyba, NMPsIMOYTOJbHOIO Hapajielenunena, MNpu3Mbl, LUIUHIpA. DOpMylibl
o0beMa mupaMuabl U KoHyca. POopMyInbl IUIOMAAM MOBEPXHOCTEH LMWIMHIpPAa U KOHyca. PopMyIibl
o0beMa mapa u 1miomaan cQepel.

[TonoOue ten. OTHOMIEHUS MIIONIA/IeH TOBEPXHOCTEH U 00BEMOB MOTOOHBIX TEJ.

KoopauHatsl u BEKTOPBI

[IpsimoyrosbpHas (JekapToBa) CUCTeMa KOOPAMWHAT B MpocTpaHcTBe. DOpMylia pacCTOSIHUS MEXIY
JBYMsI TOUKaMU. Y paBHEHUS C(Pepbl, TIIOCKOCTUN TTPSMOIA.

Bextopel. Monyns BekTopa. PaBeHCTBO BekTOpoB. Cll0’)KEHHE BEKTOPOB. Y MHOKEHHME BEKTOpa Ha
yucio. Pa3noxkeHne BEKTOpa IO HAIIPaBJICHUAM. YTOJI MEXAY IBYMs BeKTopaMmH. lIpoexnus Bekropa
Ha ock. Koopannatsl BekTopa. CKalasipHOE IPOU3BEAECHUE BEKTOPOB.

Hcnonp30BaHnEe KOOPAMHAT U BEKTOPOB IIPH PEIICHUN MAaTEMATUYECKUX U MIPUKIAIHBIX 3aa4.

IIpakTrueckue 3aHATUS

[Tpu3Haky B3aMMHOIO PaCIOJIOKEHUS NPSIMBIX. YTOJI MEXAy NpsMBIMHU. B3aumMHoe pacronoxeHue
OPSAMBIX M IIOCKOCTEH. llepneHaukyissp M HakIOHHAs K IUIOCKOCTH. YTON MEXAY NpAMOU U
IUIOCKOCTBI0. TeopeMbl 0 B3aMMHOM PACIIOJIOKEHUH MTPSIMOU U TUIOCKOCTH.

TeopeMa 0 Tpex nepreHauKyIIsIpax.

[Ipr3Haky ¥ CBOMCTBA MapaUIEIbHBIX U NEPIEHIUKYIAPHBIX MIIOCKOCTEH.

PaccrostHue oT TOUKH 10 MJIOCKOCTH, OT IPSIMOM 10 IJIOCKOCTH, PACCTOSIHUE MEXY IIIIOCKOCTSIMH,
MEXy CKPELIMBAOILUMUCS NMPSMBIMHU, MEX]Ty IPOU3BOJIBHBIMU (PUT'YpaMH B IPOCTPAHCTBE.

[TapamiensHOE IPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema O ILIOIIAaAU OPTOrOHAJIBHOU IPOEKLIHUU
MHOIOyToJIbHUKA. B3anMHOeE pacoyioskeHue MpOCTPaHCTBEHHBIX (QUTYp.

Paznuunbie BUIbI MHOTOTpaHHHKOB. VX m300paxkenusi. CedeHus, pa3BepTKH MHOTOTPAHHUKOB.
[Imomaaer mnoBepxHOCTH. Buasl cummerpuit B mnpoctpancTBe. CHUMMETpUs Tea BpalleHUus U
MHOTOT'paHHHUKOB. Brruncnenue miomaaei 1 00beMoB.

Bexkropsl. [leiicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOpAMHAT B MPOCTPAHCTBE.

VYpaBHEHUE OKpPYKHOCTH, CQephl, IIOCKOCTU. PaccrosHue Mexay Toukamu. JleHCTBHS C
BEKTOPAMH, 3aJaHHBIMU KOOpAHHAaTaMu. CKalIsipHOE MMPOU3BEACHHUE BEKTOPOB. BekTopHOE ypaBHEHME
IpsIMOM M TIOCKOCTH. Mcioap30BaHne BEKTOPOB MPHU JOKA3aTENbCTBE TEOPEM CTEPEOMETPHH.
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Jl1 BHEayAMTOPHBIX 3aHATUI CTYAEHTAM HapsiAy ¢ PELIEHUEM 3a7a4d U BBIIIOJHEHUS TPAKTHUYECKUX
3aJJaHUN MOYKHO MPEIJIOKUTh TEMbI HCCIEA0BaTEIbCKUX U peepaTUBHBIX pabOT, B KOTOPHIX BMECTO
cepuil OTHENBHBIX MEJNKHX 3a]a4 M YNPXHEHUH MpenjiararoTcs CIOKETHBbIE 3aJaHus, TpeOyromue
JUTUTEIBHOW PabOThl B paMKax OJHOM MaTeMaTHYEeCKOW CHUTyalluu. DTH TEMbl MOTYT OBITh Kak
WHIUBUTyaJIbHBIMU 33IaHUSIMU, TaK U TPYIIIOBBIMU JJIsI COBMECTHOT'O BBITTOJTHEHUS UCCIIEI0BAHMS.

[TpumepHbIe TeMbI pedepaToB (JOKIAT0B), UCCIEIOBATEILCKUX MPOSKTOB

HenpepsiBHbie 1po6H.

[TprMeHeHre CIOXKHBIX MPOLIEHTOB B 9KOHOMUYECKHUX pacyeTax.

[TapannenbHOe IPOEKTUPOBAHUE.

Cpennuie 3HaYeHUS U UX IPUMEHEHHUE B CTATUCTHUKE.

BekropHoe 3ananue NpsMbIX U INIOCKOCTEN B IPOCTPAHCTBE.

CroxeHue rapMOHUYECKUX KOJICOaHMIA.

I'paduueckoe peieHre ypaBHeHU U HEPABEHCTB.

[TpaBuIibHBIE U MOJYPABUILHBIE MHOTOTPAaHHUKH.

Konnueckue ceueHus M UX IPUMEHEHUE B TEXHUKE.

[Tonsitne quddepeHnnana u ero MPUIOKEHUSI.

CxeMbl TOBTOPHBIX HCTIbITAaHUN bepHyin.

UccnenoBanue ypaBHEHUH U HEPABEHCTB C MapaMeTPOM.

TEMATHUYECKOE IINTAHUPOBAHUE

[Tpu peanuzanmu coaepx anus 001eodpa3oBaTeIbHON y4eOHOH NTUCIUTIIHHBI «MaTeMaTHKay B
npenenax ocoerus: OITIOIT CITO na 6a3e ocHOBHOTO 001Iero 00pa3oBaHus MaKCUMadbHas ydeOHas
Harpy3ka obydaromuxcs no crernuanbHocTH 49.02.01 ®UNYECKAA KYJIbTYPA cocrasusier 234
yaca. U3 Hux ayautopHas (o0s3aTenbHas) Harpy3ka 00yJaronuxcsi, BKIIOYas MPaKTHIECKUE 3aHATHUS,
— 156 yacoB; BHeayIUTOpHAsi CAMOCTOATENNbHAsI pabOTa CTYyIEHTOB — 78 4acoB.

[IPUMEPHBIM TEMATUYECKUM ILIAH

IIpo¢duib npodeccuoHaJILHOTO
Bu yueouoii pagorr 00pa30BaHUs TYMAHUTAPHBIH
AynurtopHsle 3ansTus. Coaepxanue o0y4eHHs

KosmnuecTBo yacos
BBenenue 2
Pa3Butne nownstusa o uucie 8
Kopnu, crenenu u orapudmsr 20
[IpsiMbIEe 1 TJIOCKOCTH B MPOCTPAHCTBE 14
KombunaTtopuka 10
KoopauHatsl u BEKTOPBI 10
OCHOBBI TPUTOHOMETPUHU 16
OyHKIWH U TpaduKu 14
MHOrorpaHHUKH U KPYTJIbIE TENa 14
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Havana maremaTnueckoro aHanunsa 16
WHrerpan u ero npuMeHeHue 8
DJIEMEHTBl TEOPUU BEPOATHOCTEH M MATEMaTUYECKOM 10
CTaTUCTUKU
YpaBHEHUs U HEPABEHCTBA 14
Hroro 156
BueaynuTopHasi camocTosiTesibHAasi padoTa
IlonroroBka BBICTYIUIEHMH TI0 33JaHHBIM TEMaw, 78
JOKJIa0B, pedeparoB, 3cce, MHAWBHUIYATBHOTO MPOEKTa
CUCTIONIb30BaHUEM HH(POPMAITMOHHBIX TEXHOJIOTHIA U AP.
Ilpomesricymounaa ammecmayusn 6 popme IK3amena
Bcero 234

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOU JEATEJILHOCTU CTYJEHTOB

Coaepixkanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/IOB /IeATEJIbHOCTH CTY/I€HTOB
( Ha ypoBHe y4eOHBIX AeiicTBHH )

BBenenue O3HakoMJIEHUE C POJbI0 MaTeMaTUKU B HayKe, TEXHUKE,
SKOHOMHKE, HMH()OPMAIIMOHHBIX TEXHOJOTUAX U MPaKTHUYECKOM
ACATCIIbHOCTH. O3HakoMJIEHHE C neisiMu M 3aJjladyaMi U3YUYCHUA
MaTreMaTuku mpu ocBoeHnu mnpodeccuit CIIO m cnermumanbHOCTEH
CIIO

AJITEBPA

PazButne nousiTus
qyucJae

Brimonaenne apudMeTrnueckux AEHCTBUN HaJ YUCIAMH, COYETas
YCTHBIE W MUCbMEHHBIEC PUEMBL.

Haxoxnenne  mpuOMMKEHHBIX ~ 3HAYEHWM  BENUYMH U
MOTPEIIHOCTe BbIUMCICHUH (aOCONIOTHOW ¥ OTHOCHUTENHHON),
CPaBHEHHE YHMCIIOBBIX BhIPAKEHUIA.

HaxoxneHneomunOok B MpeoOpa3oBaHMAX UM BBIYMCICHUAX
(OTHOCHUTCSI KO BCEM ITYHKTaM MPOTrPaMMBbl)

Kopuu, crenenu, jgora-
pupmMbI

O3HakoOMJIEHWE C TOHATHEM KOPHSI n-W CTENEHH, CBOMCTBaAMU
paauKaioB U MpaBUIaMU CPaBHEHUS! KOPHEH.

DopMyJIMPOBAHUE OMNPENCICHUS KOPHA M CBOMCTB KOpHEM.
Bpluucinenue W CpaBHEHHME KOPHEW, BBIIOJHEHUE IPUKHUIKHU
3HaueHus kopHs. [IpeoOpasoBaHue YHCIOBBIX M OYKBEHHBIX
BBIPKEHUM, COACPKALTUX PaTUKAIIbI.

BrimonHenue pacyetoB mo Qopmysiam, COAepKalluM paguKaibl,
OCYHICCTBJIAA HCOGXO,Z[I/IMBIG INOACTAaHOBKH H HpCOGpaSOBaHI/IH.
Onpenenenrie paBHOCUIBHOCTH BBIPAXKEHUM C pagukaiamu. Perenue
UPPALMOHAIBHBIX YPABHEHUM.

O3HakOMJIEHME C TIOHSTHEM CTENEeHH C JIEWCTBUTEIbHBIM
MOKa3aTeJIeM.

HaxoxneHue 3HaueHHid CTETEeHU, UCTIONb3Yys IPU HEOOXOUMOCTH
HHCTPYMCHTAJILHBIC CPCACTBA.
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3anuchiBaHUEe KOPHS 7-Ml CTENEHW B BUJAE CTENEHH C IPOOHBIM
MoKazaTeJieM U Ha00OpOT.

DOopMyIMpPOBAHUE CBOWCTB CTEIEHEH. BBIYMCIIEHHE CTENEHER C
palUOHAIBHBIM IIOKA3aTEJIEM, BBIIOJIHEHHE NPUKUAKU 3HAYCHUS
CTEIIEHU, CDABHEHUE CTEIICHEM.

[IpeoOpazoBaHne  YHUCIOBBIX |
cozepKaIInX CTEINEHH, IPUMEHSS
MIOKA3aTeIbHBIX YPABHEHUM.

O3HakoMJIEeHME C TPUMEHEHMEM KOpHEH M CTENeHeH Ipu
BBIUNCJIICHUM CPEIHMX, ICIIEHUU OTpe3Ka B «30JIOTOM CEYCHHM.
Pemenue npukiaaaHbIX 3a/1a4 HA CIO0XKHBIE TPOLIEHTHI

OYKBEHHBIX
CBONCTBA.

BBIPAXKEHHUI,
Pemenue

IIpeoOpa3oBanue
aJredpanvecKux
BbIpasKeHH I

Broimmonnenne  mpeoOpa3oBaHuil  BBIp@XEHUH, NpPUMEHEHUE
dbopmyI1, CBA3aHHBIX CO CBOMCTBAMU CTENEHEH U JTorapuMOB.

Omnpenenenue o0nactu JOITYCTUMBIX 3HaYEHUN
JOrapu(pMUUECKoro  BblpakeHHs. Pemenue  norapugmuueckux
YpaBHEHUHU

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE MOHATHUS

I/I3yquHe paaruaHHOI0 MCTOAAa U3MEPCHUSA YIJIOB BPALICHUA U UX
CBS3W C TpaaycHou Mepoil. M3o0pakeHne yriaoB BpalleHHsS Ha
OKPY>KHOCTH, COOTHECEHHE BEJIMYUHBI YTJIa C €r0 PACHOJIOKEHUEM.

Conep:xxanue 00y4eHust

XapakTepucTHKA OCHOBHBIX BU/IOB /IeATEJIbHOCTH CTY/I€HTOB
( Ha ypoBHe y4eOHBIX JeiicTBH )

DopMynHpOBaHKE OMpEEICHUNH TPUTOHOMETPUIECKUX (DYHKITHI
JIL  yIJIIOB  IIOBOPOTa M OCTPBIX  YIVIOB  IIPAMOYT'OJIBHOTO
TPEeYroJbHUKa U O0OBSICHEHHE UX B3aUMOCBSI3U

OcHoBHBIE [IpuMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIAECTB JUIS
TPUTOHOMETPHUYECKHE BBIYUCIICHUS 3HAYEHU TPUTOHOMETPUUYECKUX (PYHKIMI 10 OAHOH U3
TOXKIeCTBA HUX

IIpeoOpa3oBanus W3ydyeHre OCHOBHBIX (OpPMYJ TPUTOHOMETPUHU:  (HOPMYIBI
NMPOCTEeHIINX CJI0KEHU, YABOCHMUH, npeoOpa3oBaHuUs CYMMBI
TPUTOHOMETPHYECKHX TPUTOHOMETPUYECKUX (DYHKIUN B MPOU3BEACHHUE U MPOU3BEIACHUS B
BbIPAKEeHU I CyMMY u MpUMEHEHHE pu BBIUNCIIEHUH 3HAYEHUS

TPUTOHOMETPUYECKOTO BBIPAKEHUSI U YIPOLLIEHHUS €TO0.
O3HakoMJIEHUE CO CBOMCTBAMHM CUMMETPHUHU TOYEK HA €IUHUYHOMN
OKPYKHOCTHU M PUMEHEHHUE UX JJIs BbIBOJIa GOpMYI PUBEIEHUS

IIpocreiimme Pemenne mno ¢opMynaM U TPUTOHOMETPUUYECKOMY KpYyTy

TPUTOHOMETpPHUYECKHE IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

YPaBHeHMS U HepaseHcmea

[TpumeHeHne o0MIMX METONOB pELICHUS ypaBHEHUH (NpUBEIEHUE
K JIMHEMHOMY, KBaJpPAaTHOMY, METOJ PA3JI0KECHHS Ha MHOXKUTEIH,
3aMEeHbl  [IEPEMEHHOW) MpH  PELIeHUH  TPUTOHOMETPHUYECKUX
YpaBHEHUU. YMEHHE OTME€4aTb Ha Kpyre pEeLICHUs IPOCTEUIINX
TPUTOHOMETPUYECKHUX HEPABEHCTB

ApKCHHYC, AapPKKOCHHYC,
apKTaHIreHC YHucia

O3HaKOMJICHHE C TOHSATHEM OOpAaTHBIX TPUTOHOMETPUIECKHIX
GyHKIIHA.

N3ydenne ompeneneHuii apKCUHYycCa, apKKOCHHYCA, apKTaHTEHCa
yucia, (QopMynHpoBaHHE WX, HW300pAKEHHE HAa CIUHUYHON
OKPY>KHOCTH, IPIMEHEHHE MTPH PEIICHUN YPaBHCHUN
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®YHKIIMHU, UX CBOMCTBA U TPA®UKH

DyHKIHH.
ITonsTue 0
HeNnpepbIBHOCTH QyHKINH

O3HakoMJIEeHME C  TOHATUEM  IIEPEMEHHOW,  IpUMepaMu
3aBUCHUMOCTEN MEXIY IEPEMEHHBIMH.
O3nakomiieHME  C  TOHATHEM  Tpaduka, olpezeeHue

NPUHAUISKHOCTH TO4Ykd rpaduky GyHkuuu. OrmnpeneneHue 1Mo
dbopMmyIie mpocTeifiieil 3aBUCUMOCTH, BHUJa ee rpaduka. BeipaxeHnne
1o ¢popMyIie OJHON MEPEMEHHON Yepe3 ApyTHeE.
O3zHakoMIIeHHE ¢ ompesiesieHneM GyHKITNH, (opMyTHpOBaHUE €TO.
Haxoxxnenue oOnacTu ompeneneHus ©W  00JacTH  3HAYCHUI

byHKIIMHN

CBoiicTBa (pynxuumn.
I'padpuueckas
unTepnperanus. IIpumepnt
GyHKIHOHATBHBIX

3aBHCHUMOCTEl B peajbHBIX
npoueccax U siBJICHUsIX

O3HakomiieHHE ¢ MpUMepaMy (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH B
peabHBIX MPOLIecCax U3 CMEXHBIX AUCLHUIIINH.

O3HaKOMJIEHHE C J0Ka3aTEIbHBIMH PAaCCYXACHUSIMH HEKOTOPBIX
CBOMCTB JMHEHHONW W KBaJpaTUIHOW (YHKIMHA, TIPOBEICHHE
UCCIICIOBaHMSI JIMHEHHON, KYCOYHO-IMHEHHOH, ApOOHO-INHEIHHON 1
KBaJpaTUYHON (PyHKIMH, mocTpoeHune ux rpadukos. [locrpoeHue u
yreHue rpadukos ¢pyHkuuid. McciaenoBanue GyHKINN.

CocraBnenue BUAOB (GYHKIUI MO JAaHHOMY YCIOBHIO, pEIICHHE
3a/1a4 Ha SKCTPEMYM.

Brimonaenune npeodpazoBanuii rpaduika GyHKIMH

OoOpaTHble QyHKIIUU

W3yuenne nowsamusi obpamuoil @yHkyuu, ONpPEINSICHUE BHIA H
nocmpoernue 2paguxa oopamuotl QyHKyuu, HaxoxcoeHue ee ooracmu
onpedenenus u oonacmu 3nHavenutl. IlpuMeHeHne CBONCTB (PyHKIIUMA
NpU UCCIENOBAaHUM YPAaBHEHHWI W PEUICHUU 3a7ad Ha JKCTPEMYM.
O3HaKOMJICHUE C TIOHITHEM CIIOKHOU (PYHKITUN

CreneHHble,
NnoKa3areJibHbIE,
Jorapupmuyeckue "
TPUTOHOMETPHYECKHE
byHkuum. OoOpaTHble
TPUTOHOMETPHYECKHE
byHkuun

Breruncnenne 3HadueHMil (QYHKIUH 10 3HAYEHUIO apryMEHTa.
OmnpezneneHue MOJOKEHUS TOUYKU Ha Tpaduke 1Mo ee KOOpAUHATaM U
Hao000pOT.

Hcnonp3oBaHne CBOWCTB (YHKUMH [l CpaBHEHUS 3HAYECHUH
cTerneHen u jorapupmMoB.

[Moctpoenne rpapukoB

GyHKIHA.

CTETIEHHBIX M  JIOTapU(PMHUUECKUX

Pemienne mnokasaTrenbHbIX M JIOrapu(MUYECKUX YpaBHEHUH U
HEPABEHCTB 110 U3BECTHBIM AJITOPUTMaM.

O3HakoOMJIEHME C TIOHSTUEM HENPEPhIBHOW MEPHUOIMYECKON
¢ynkunu, ¢GopMyIMpOBaHHWE CBOWCTB CHHYca UM KOCHHYCAa,
MOCTPOEHNE UX TPadUKOB.

O3HakoMJIeHHE C TIOHSATHEM TapMOHMYECKHX KoJeOaHuil u
IpUMEpaMu TapMOHUYECKUX KOJEeOaHUM JUIsl ONMCaHUs MPOLIECCOB B
du3uke u Ipyrux odJaacTAx 3HAHUS.

O3HaKoOMJICHUE C TIOHATHEM PAa3PBIBHOM MEPUOANICCKON (QYHKITHH,
¢opMynupoBaHuE CBOICTB TaHT€HCa W KOTAHTE€HCA, IMOCTPOEHHUE UX
rpaduKoB.

[Ipumenenune cBOWCTB (YHKUMH [ CpaBHEHUS 3HAUYCHUM
TPUTOHOMETPUUYECKUX (YHKLIMHA, PELIEeHUs TPUTOHOMETPUUYECKHUX
YPaBHEHHUH. Ilocmpoenue epagpuxos 06pamHwvIX
MPUSOHOMEMPUYECKUX (QYHKYULL U OnpeoeneHue no 2paguxkam ux
ceoticms. BeimogHeHne npeodpazoBaHus rpauKoB

H AYAJTA MATEMATHUYECKOI'O AHAJIN3A
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ITocaenoBaTeqbHOCTH O3HakoMJIEHME C TIOHATHEM YMCIOBOW IOCIEA0BATEIbHOCTH,
crocobamu ee 3a7jaHusl, BBIYMCIEHUSIMU €€ YJICHOB.
Os3nakomneHue ¢ NOHAmMuUeM npedena Nocied08amenlbHOCHU.
O3HaKOMJIEHHE C BBIUYMCICHHEM CYMMBbI OECKOHEYHOTO0 YHCIIOBOIO
psAoa Ha TMPUMEpPE BBIYHCICHUS CYMMBI OECKOHEYHO YOBIBAIOIIEH
FeOMETPUUECKOM MPOTPECCHH.
Pemenne 3amad Ha mpuMeHeHHE (OPMYIBI CyMMBbl OECKOHEYHO
yOBIBAIOIIECH T€OMETPHUIECKOIN MPOrPECCUN
IIpousBoanas ) | ee O3HaKoMJIEHUE C TTIOHSITUEM MTPOU3BOIHOM.
NpUMeHeHHne Wzydyenne u  ¢opMynupoBaHHE €€  MEXaHHYeCKOro M
TEOMETPUUECKOTO CMbICTa, HW3Y4YEHHE aJIrOpUTMa BBIUMCICHUS
IIPOU3BOJHON Ha INPUMEpPE BBIYMCIECHUS MIHOBEHHOM CKOPOCTH U
yTII0BOTO KO3 puImeHTa KacareabHOM.
CocraBieHue ypaBHEHUs KacaTeIbHOH B 001IeM BUE.
VYcBoenue npaBuil auddepeHInpoBaHus, TaOIUIBI MPOU3BOIHBIX
SJIEMEHTApHBIX (QYHKUUH, npuMeHeHue it anddepeHuupoBaHus
GYHKIIHHA, COCTaBICHUSI ypaBHEHUS KacaTeIIbHOM.
W3yueHne TeopemM O CBS3M CBOWCTB (YHKIIMH M TPOU3BOIHOM,
(bopMynHupOBKa UX.
[IpoBeneHrEe ¢ TOMOIIBIO MPOU3BOIHON HCCIeOBaHUS (YHKIIUH,
3aJaHHOH (POPMYIIO.
YcraHOBNIEHHE CBS3U CBOMCTB ()YHKIMH W TPOU3BOIHOM IO MX
rpadukam.
[TpumeHeHre MPOW3BOJHON JUIsl pelIeHUs 3a/ad Ha HaxOXKICHHE
HAauOOJBIIEr0, HAWMMEHBIIEr0 3HAYCHHST W HA  HaXOXICHHE
JKCTpeMyMa
IlepBooOpa3nasn " O3HakoMJIeHHME C TIOHSATHEM MHTerpajla U MepBOOOpa3HOM.
HHTErpaJ W3ydenne mpaBuiia BBIUMCIEHUS TIEPBOOOPA3HOM U TEOpPEMbI
Herorona—JleitOHuma.
Pemenne 3amad Ha CBSI3b MEPBOOOpA3HOW M €€ TMPOU3BOIHOM,
BBIYHCIICHHE TTIEPBOOOPA3HOM JIJIs1 JAHHOU (DYHKITHH.
Pemenune 3amady Ha npuUMEHEHUE MHTErpajga JUisl BBIYHUCICHUS
bu3nYeCKUX BENIMYMH U TUIonaen
YPABHEHUS U HEPABEHCTBA
YpaBHeHUsT M CHCTEMbI O3HakoMJIEeHME C TPOCTEHUIMMHM  CBEICHUSMH O  KOpHSX

YPaBHEeHUM

HepaBencrBa u cucremsl
HEPaBEeHCTB c ABYMH
nepeMeHHbIMH

areOpanyeckux ypaBHEHUH, MOHATUAMU UCCIIEJOBAHUS YPABHEHUH U
CUCTEM ypaBHEHUM.

W3y4eHne Teopuy paBHOCUIBHOCTH YPABHEHHUH U €€ NPUMEHEHHUS.
IloBTOpeHHe 3amucu pELICHUs CTAHAAPTHBIX YPaBHEHUM, IPUEMOB
npeoOpa3oBaHUsl ypaBHEHMH ISl CBEIEHUS K CTaHIApTHOMY
YPaBHEHUIO.

Coaepixkanue o0yueHust

XapaKTepHCTI/IKa OCHOBHBIX BUI0B A€ATCJIbHOCTH CTYICHTOB

( Ha ypoBHe y4eOHBIX AeiicTBHH )
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Pemienne panmoHaNIbHBIX, UPPALMOHAIBHBIX, IMOKA3aTEIbHBIX H
TPUTOHOMETPUUYECKUX YPABHEHUHN U CUCTEM.

Hcnonp3oBanue CBOWCTB M TrpadukoB (YHKIMHA Ui peLICHUS
ypaBHeHHH. [loBTOpeHHME OCHOBHBIX IPUEMOB PEIIEHUS CHCTEM.
Pemenue ypaBHeHUH ¢ IpUMEHEHHEM BCEX MPHEMOB (pa3IoKeHus Ha
MHOXMWTEIH, BBEJAECHUS  HOBBIX HEHM3BECTHBIX, IOJICTAHOBKHU,
rpau4ecKoro MeTo/a).

Pemienne cucteM ypaBHEHUW C TIPUMEHEHUEM Pa3JIMYHBIX
cnoco0oB. O3HakoMJeHHE C OOIIMMH BOMNPOCAMH  PELICHHS
HEpaBEHCTB M HCIOJb30BAHUE CBOWCTB U TpaduKoB (YHKUUN IMpH
pelIeHNH HepaBeHCTB. PerleHne HepaBeHCTB M CUCTEM HEPaBEHCTB C
NPUMEHEHHEM Pa3IIUYHBIX CIIOCOOOB.

[lpumeHeHne  MaTeMaTHYECKMX  METOJOB Ui pPELIeHHUs
COJIepKATENbHBIX 33/1a4 U3 PA3IUYHBIX 00JacTell HAyKH U MPAKTHKH.
VHTepnpeTrpoBaHue pe3yJbTaToOB C YUETOM PealbHbIX OrPaHUYEHUN

3JEMEHTBI KOM BUHATOPUKH, TEOPUU BEPOSITHOCTEN 1 CTATUCTUKH

OcHOBHBIE MOHATHSA
KOMOMHATOPUKH

W3ydenue nmpaBuiaa KOMOMHATOPUKH U MMPUMEHEHHE TPU PEIICHUH
KOMOWHATOPHBIX 3a71a4.

Pemenne KOMOMHATOPHBIX 337a4 METOAOM Iepebopa U IO
HPaBHITy YMHOKEHHUSL.

O3HakoMJIEHHE C TOHATHSAMH KOMOMHATOPUKHU: pa3MEIEeHUSIMH,
COYETAHUSAMH, NEPECTAHOBKAMHU M (OPMYJaAMU JUI WX BBIYHCIICHHS.
OOBbsicHeHHe U TpUMEHEeHUe (OopMyI sl BBIYHUCICHUS Pa3MELIeHUH,
IIePECTAaHOBOK M COUCTAHUH MPU PEIICHUH 3a/1a4.

Osnakomienne ¢ OuHomoMm HeioToHa u TpeyronsHukom Ilackans.
Pemenne mpakTrHyeckux 3a1a4d ¢ HCHOIb30BAHUEM TTOHITUI U ITPaBUII
KOMOWHATOPUKH

DJIeMeHThI TEOpPUH
BEPOSATHOCTEM

N3yueHne KIacCUYECKOIrO OIPENEIICHUs] BEPOSTHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CyMME BEPOSITHOCTEN.

PaccmoTpenue npuMepoB BBIYMCICHUS BEpOsATHOCTEH. PeleHue
3a/1a4y Ha BBIUYMCIICHUE BEPOSTHOCTEH COOBITHIA

IIpencraBiienne JTaHHBIX

O3HaKkoOMJICHHE C MNpEACTAaBIICHUEM YHCIOBBIX JOaHHBIX W HX

(Tabdauubl, AHATPaMMBbl, | XapaKTEPUCTUKAMU.
rpagukn) Pemenne npakTuyeckux 3afad Ha 0OpaOOTKY YMCIIOBBIX JaHHBIX,
BBIYHCIICHUE UX XapaKTEPUCTUK
I'EOMETPUA
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IIpsiMble M IUIOCKOCTH B
NPOCTPAHCTBE

@opMyIuMpoOBKa U INPUBEICHHE J0KA3aTEIbCTB  IPU3HAKOB
B3aMMHOT'O PACIOJI0KEHHS NPSIMBIX U IUIOCKOCTeN. Pacrio3zHaBaHue Ha
yepTexax U MOJENAX Pa3INYHbIX CIy4yaeB B3aUMHOI'O PACIIOJIOKEHHUS
HNPSIMBIX U MJIOCKOCTEM, Apr'yMEHTUPOBAHNUE CBOUX CYKICHUN.

@opmMyJIMpOBAHUE  OINPENCICHUH, TMPU3HAKOB U  CBOKWCTB
NapaJyIeIbHbIX M NEPHEHAMKYJAPHBIX IUIOCKOCTEH, BYI'PAHHBIX WU
JIMHEUHBIX YIJIOB.

BelltoniHEHNE TOCTPOEHUS YIJIOB MEXAY MNPSMBIMU, MNPSMON U
IUIOCKOCTBIO, MEXY IIOCKOCTSMHU IO ONMCAHUIO U PAclO3HABAHUE
UX Ha MOJIETISIX.

[IpuMeHeHre TPU3HAKOB M CBOWCTB PACHOJIOKEHUS HNPSMBIX U
IUIOCKOCTEN MpH pelIeHUH 3a/1a4.

N300paxeHne Ha pHUCYHKaxX M KOHCTPYHPOBAHHE HA MOJEIAX
NEPNEHIUKYJIAPOB M HAKJIOHHBIX K  IJIOCKOCTH,  MpPSMBIX,
NapaJyIeIbHbIX MIOCKOCTEH, YIJIOB MEXKIY MPSIMOM U IUIOCKOCTBIO U
000CHOBaHKE TTOCTPOCHUSI.

Pemenne 3amad Ha BBIYHMCIIEHHE TIE€OMETPUYECKUX BEJIHMYHH.
OnucelBaHME PACCTOSIHUSI OT TOYKH A0 IUIOCKOCTH, OT MPSAMOM 10
IJIOCKOCTH, MEXAY IUIOCKOCTSIMH, MEXKIAY CKpPEIIUBAKIIMMUCS
IPSMBIMU, MEXKAY POU3BOJIBHBIMH (PUTYpaMu B IPOCTPAHCTBE.

@dopmynupoBaHHE M JIOKa3bIBAaHWE OCHOBHBIX TEOpPEM O
paccTosiHUAX ( TEOpPEM CYIIECTBOBAHMS, CBOMCTBA ).

N3o00paxenne Ha yeprexax M MOJEISIX PACCTOSIHUS U
000CHOBaHHME CBOMX CyxaAeHuid. OmnpeneneHue ¥ BBIYHCICHUE
paccrossHuid B mpocTpaHcTBe. [Ipumenenue QopMyn u Teopem
IIAaHUMCETPUU IJId PCIICHUA 3a1a4.

O3HaKOMJIEHHE C MOHITHEM MapajUIENbHOIO MPOEKTUPOBAHUSA U
ero cBoiictBamMu. Dopmynuposanue meopemvl 0  NIOWAOU
OPMO2OHANLHOU NPOEKYUU MHO20Y20NbHUKA.

[Ipumenenne Teopum it OOOCHOBaHUS TOCTPOCHUH M
BBIUNCJICHUN. APryMEHTHUpPOBaHHE CBOMX CYKICHHI O B3aHMHOM
pPacroJI0KEHUU MPOCTPAHCTBEHHBIX PUTYP

MHoOrorpaHHUKHU

Onucanue u XapaKTEePUCTUKA pa3IN4YHBIX BHJIOB
MHOTOTPaHHHMKOB, IIEPEUNCIICHUE UX DJICMEHTOB U CBOWCTB.

N3o0pakeHne MHOTOIpDaHHMKOB M BBIIIOJHEHHWE MOCTPOEHUS Ha
N300paKeHHSIX U MOJIENISIX MHOTOI'PaHHUKOB.

Braucnenne JIMHENHBIX 3JIEMEHTOB u YIJI0B B
MPOCTPAHCTBEHHBIX KOH(UTYpAIUsAX, apryMEHTHPOBAHHWE CBOMX
CYKJIECHUU.

XapakTepucTuka U W300paK€HUE  CEUCHUs, pa3eepmiKu
MHO202PAHHUKOG, BBIYUCIEHUE TIOIAEH TOBEPXHOCTEH.

[TocTpoeHnre mpocTeHIMX CceueHUid KyOa, MPU3MBI, MMHPAMHUJIBI.
[Ipumenenue (HakToB U CBEIEHUH U3 IIIAHUMETPHUH.

O3HakoMJeHUE € BUJAMU CHUMMETPUM B  MPOCTPAHCTBE,
GbopMyTUpOBaHUE OMNPEACICHH UM CBOWCTB. XapaKTEPUCTHUKA
CUMMETPHUU TN BPAILLIEHUS] © MHOTOTPAHHUKOB.

[IprMeHeHne CBOMCTB CUMMETPUH MPH PEIICHUH 3a]1a4.

Hcnonb3oBanne MpuOOPETEHHBIX 3HAHWM AJII HUCCIECNOBAaHUS U
MOJICJINPOBAHUS HECIIOKHBIX 3a/1a4.

N300pakeHne OCHOBHBIX MHOTOTPAaHHHKOB U  BBIIOJTHCHUE
PUCYHKOB I10 YCIOBUSAM 3a7a4
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Tenra M MOBEepXHOCTH
BpalleHHsA

O3HakOMJICHHE C BHJIaMHU Tel BpalleHUs, (OpMYyTUPOBaHUE HX
ONpeeICHUN U CBOMCTB.

DopMyIHUpOBAHHE TEOPEM O CEUEHUM IIapa IUIOCKOCThIO U
TIJIOCKOCTH, KacaTebHOM K cdepe.

XapakTepucTuka U M300pakeHHe Tell BpallleHUsl, UX Pa3BEPTKH,
CEUCHMS.

Pemienne 3amau Ha TOCTPOEHUE CEUEHUM, BBHIYMCIICHHE MJIMH,
paccrosiHui, yriioB, 1wiomaaeil. IlpoBenenne goka3aTeNbHBIX
paccyXIeHUM MPU PELICHUH 3a1a4.

[IprMeHeHre CBOMCTB CUMMETPUM MPH PEIICHUM 3a/Jad Ha Tela
BpallleHusi, KOMOMHAIINIO TEI.

N300pakeHre OCHOBHBIX KPYTJIBIX TE€JI M BBHITIOJIHEHHE PHUCYHKA
110 YCJIOBHIO 3a/1a4u

HN3mepenus B reomeTrpuu

O3HakoMJIEHHE C MOHATUAMU IUIOMIAAN U 00beMa, aKCHOMaMH |
CBOMCTBaMH.

Pemenne 3amay Ha BBIYHMCICHHME IUIOIMIAZCH IMIIOCKUX (QHUIYp C
MPUMEHEHUEM  COOTBETCTBYyIOIUX  GopMyn U (HaKTOB U3
IUIaHUMETpUH. VI3ydeHue TeopeM O BBIUUCIEHHH 00BEMOB
MPOCTPAHCTBEHHBIX TeJ, pelleHHe 33Ja4 Ha MpUMEHeHue (Qopmys
BBIUUCIIEHUST 00beMoB. M3ydenue ¢opmyn Ui BBIYHUCICHUS
IJI0IAJeH TOBEPXHOCTEH MHOTOIPAHHUKOB U TEJ BPAILEHUS.

O3HaKOMJIEHME C METOJIOM BBIYMCIIECHHUS IUIOLIAJN MOBEPXHOCTU
chepsl. Pemienne 3amau Ha BBIYMCIEHHUE IUIOMIAJCH MOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEI

Koopaunatsl 1 BeKTOpPHI

O3HakoMJIEHHE C TOHATHEM BekTOopa. M3ydeHue nexkapToBOi
CHUCTEMBI KOOPJIMHAT B IPOCTPAHCTBE, IOCTPOEHUE IO 3aJAHHBIM
KOOpAMHATaM TOYEK U IJIOCKOCTEH, HaXOXKACHUE KOOPAMHAT TOYEK.

Haxoxxnenue ypaBHEHUM OKPYXHOCTH, CQEphl, IUIOCKOCTH.
Brruncnenue paccTosHUN MEXKY TOYKAMH.

W3y4yeHne CBOMCTB BEKTOPHBIX BEJIMYWH, NPABUJI Pa3JI0KEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, MPABUJI HAXOXKICHUS
KOOPAMHAT BEKTOpa B MPOCTPAHCTBE, MpaBUI JEUCTBUUA C
BEKTOPAMH, 33JaHHBIMU KOOpJUHATAMH.

[IpyumeHeHre TeopUM TIPU PELICHUM 3aJad Ha JEUCTBUSA C
BEKTOpaMH. [3yueHue CKaJspHOrO IPOU3BEAECHUS BEKTOPOB,
BEKTOPHOI'O ypaBHEHUS NPSIMON U IUIOCKOCTH. IIpuMeHeHne Teopun
IIpU pELICHUM 3aJa4 Ha JACUCTBUA C BEKTOpaMH, KOOPAMHATHBIN
METOJl, IPUMEHEHUE BEKTOPOB [UIsl BBIYMCIICHUS BEIUYHMH YIJIOB U
paccrossHuil.  O3HaKOMJIEHME C  JIOKA3aTelbCTBAMHM  TEOPEM
CTEPEOMETPUU O B3aUMHOM PACIOJIOKEHUHN MPSAMBIX M INIOCKOCTEN ¢
HCII0JIb30BAaHUEM BEKTOPOB
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YYEBHO-METOJUYECKOE 1 MATEPUAJIbHO-TEXHMYECKOE OBECIIEHEHUE
ITPOT'PAMMBbI YYEBHOUN AMCHUITJIMHBI

OcBoeHue mnporpaMMbl yueOHOW AMCUMIUIMHBI «MaTemaThka» MpeanoyiaraeT HaJluyue B
npodeccuoHanbHOM 00pa3oBaTeNbHON OpraHHU3aliy, pealnu3yrollell o0pa3oBaTeIbHyI0 MpPOTrpamMmy
cpennero obmiero oOpaszoBanms B mpenenax ocBoeHus OITOII CIIO na 6a3e OCHOBHOTO OOIIETO
oOpa3zoBaHus, y4eOHOro KaOWHETa, B KOTOPOM HMEETCS BO3MOXKHOCTH OOECIEYUTh OOYJaroIIuMCs
cBOOOAHBIN H0CTyN B IHTEpHET BO BpeMsl yueOHOT0 3aHSTHS U NIEpHOJ] BHEYUeOHOI 1eATeIbHOCTH.

[Tomemenue KaOuHeTa JOJHKHO yIIOBJIETBOPSATH TpeOOoBaHUSM CanurapHo-
snuaeMuonorundeckux npasui 1 HopMatuBoB (CanlluH 2.4.2 Ne 178-02) 1 ObITh OCHAIICHO THUIIOBBIM
00opy/oBaHNEM, YKa3aHHBIM B HACTOSAIIUX TPEOOBAHUAX, B TOM YHCJIE CIIEHUaTN3NPOBAHHON yueOHOit
MeOenbpl0 M CpelcTBaMH OOydeHHs, IOCTaTOYHBIMH JJIsl BBINOJHEHUS TpeOOBaHUI K YPOBHIO
MOJATOTOBKH 00YYaIOIINXCSI.

B kabunHere M0/DKHO OBITH MYJIBTUMEIUWHOE OOOpPYAOBaHUE, IOCPEACTBOM KOTOPOTO
YYaCTHUKH 00pa30BaTeNbHOTO TMpolecca MOTYT MHPOCMATPHUBATh BU3YAJIbHYIO HH(GOPMAIMIO 10
MAaTCMAaTUKEC, CO31aBaTh IMPE3CHTAllMU, BUACOMATCPUAJIbl, MHBIC TOKYMCHTEI.

B cocraB y4eOHO-METOAMYECKOTO M MaTE€pPHAbHO-TEXHHUUYECKOro OOEeCredeHus: MPOrpaMMBI
yueOHOM TUCIUIUINHBI «MaTteMaTrka BXOIAT:

* MHOTO()YHKIIHOHAJTLHBIN KOMITJIEKC MPETIOIaBaTelIs;

* HAIUBITHBIE  TOCOOMsT  (KOMIUIEKTHI ~ y4e€OHBIX  TaOJIMIl, TUTAKAaTOB, IOPTPETOB
BBIJIAIOIINXCS YICHBIX-MaTEMATUKOB U JIp.);

* “H(HOPMAIIMOHHO-KOMMYHHUKATHBHBIE CPEJICTBA;

* DKPaHHO-3BYKOBBIE ITOCOOUSI;

* KOMILUIEKT TEXHHUECKOW TOKYMEHTAIIMU, B TOM YHCIIE MAacropTa Ha CpeacTBa 00ydeHUs,
WHCTPYKIIUHU MO UX MCIIOH30BAHUIO M TEXHUKE O€30M1aCHOCTH;

* OMOMOTEeYHBIN (POHI.

B OuOmuorteunblii ¢GoHA BXOAAT y4ueOHHMKH, ydueOHO-meroamueckue KoMmiuiekTol (YMK),
o0OecrieunBarOIINe OCBOSHUE Y4eOHOW AucuuIuHBl «MaTemaTnka», pPEeKOMEHIOBAHHBIC WIIH
JOTMYIIEHHbIE JJI1 HCIOJb30BaHUS B TMPoeCcCHOHAIbHBIX 00pa30BaTEeNIbHBIX OpPraHU3alMSIX,
peanu3yronux o0pa3oBaTeNbHyI0 IPOrpaMMy CpeaHero oouiero oOpa3oBaHusi B Mpezesiax OCBOSHUS
OIIOII CIIO na 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUS.

bubnuroreunsiit GOHI MOKET OBITH JOMOJIHEH SHIMKIONEAUSIMH, CIPABOYHUKAMU, HAYIHOMH,
Hay4YHO-TIONYJIIPHOW U IPYTOM JIUTEPATYPOM O MaTEMATHKE.

JIUTEPATYPA

s crynenTos

1. bBammakoB M.M. Maremaruka: yd4eOHUK JJI CTYI. YIPEKISHUN cpell. mpod. oOpa3oBaHUs. —
M., 2014.

2. bammakoB M.M. MaremaTtuka. 3amauynuk: y4e0. mocoOue it CTyA. YUIpexACHUN cpell. mpod.
obpazoBanus. — M., 2014

Jlns npenogasarenei

1. ®denepanbHblil 3ak0H 0T 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit Deaepanumy.
2. [Tpuka3 MunucrepcTBa oOpazoBanus u Hayku P® ot 17.05.2012 Ne 413 «O06 yTBepkaeHUU
dbenepaTbHOTO TOCYAApPCTBEHHOTO O00pa30BaTEIBLHOTO CTaHAApTa cpeaHero (TMOJHOTo) oO0mIero
o0Opa3oBaHUs.

3. [Ipukaz MunucrepcTtBa oOpazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHumn
u3MeHenuii B [Ipuka3z MunuctepcrBa obpasoBanust u Hayku Poccuiickoit @enepauun ot 17.05.2012
No 413 «*“O06 yrBepxaeHUH (heaepalbHOTO TOCYIapCTBEHHOT'0 00pa30BaTEILHOTO CTaHAApTa CPEAHETO
(momHOTO) 00IIIeT0 00pa3OBaHUs " ».
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4. [Tucemo JlenaprameHTa rocy1apCcTBEHHOW MOJUTUKH B cepe MOArOTOBKU padOYMX KaJApOB U
JIIO MunucrepctBa obpazoBanuss u Hayku PD ot 17.03.2015 Ne 06-259 «Pexomenpamuu mo
OpraHu3aly TOJTYYEHHUs CpefHero olIiero odpa3oBaHMs B Ipenenax OCBOCHUS 00pa30BaTENbHBIX
nmporpamMm cpeaHero mpodeccruoHanibHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIETr0 0Opa3oBaHUsS C
yueToM TpeOoBaHMI (helepaabHBIX TOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB M IMOTy4aeMO
poQeCCUu WK CTICIHAITBHOCTH CPEAHETO MPO(PEeCCHOHATEHOTO 00pa30BaHU».

5. bawmarxoe M.M. Maremaruka: KH. JUIsl TpemnojaBaTeliss: MeTona. mocoome. — M., 2018,
bawmarkose M.U., [{vicanoslll.F. MeTonudeckoe mocooue st moarotoBku k EI'D. — M., 2014.

HNuTepHer-pecypcebl

www.fcior.edu.ru (Madopmamonnsie, TPEHUPOBOYHBIE U KOHTPOJIbHbBIE MAaTEPUAIIBI).
www.school-collection.edu.ru (Enunas xosekmuu mudpoBbsIx 00pa30BaTeIbLHBIX PECYPCOB).
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