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1. llogcHuTEILHAA 32U CKA

[Tporpamma o6meoOpa3oBaTebHON yuyeOHOM AUCUMIUIMHBI «MaTtemaruka: anredpa u
Hayaja MAaTeMaTHYeCKOTO aHajiW3a, TIeOMETpUs»  MpeIHA3HA4YeHA Ui HW3y4YCHHS
matematuku B OIIK CTU HUTY «MUCuC npu peanuszanuu o0Opa3oBaTeIbHON
MporpaMMbl  CpeJHEero oO0IIero oOpa3oBaHHs B TMpelesiax OCBOCHHUS OCHOBHOM
npodeccuoHanbHOi obpasoBarenbHoil mporpamMmer  CITO (OIIOITI CIIO) nHa ©6aze
OCHOBHOT'O 00111er0 00pa30BaHus PU MOJATOTOBKE CIEIIMATIMCTOB CPEIHEr0 3BeHa (Jaee -
[IICC3).

[Iporpamma paspabotana Ha ocHoBe TpeOoBanuii DI'OC cpennero oOmero
obpa3zoBanus ¢ yuyetroM IIpumMepHO#l OCHOBHOI 00pa30BaTENbHON MPOrpPaMMBI CPEIHEr0
obmiero oOpa3oBaHHs, OJOOpEHHON pemeHueM (enaepaabHOT0 y4eOHO-METOIUYECKOTO
o0beTuHEeHUs 0 001IeMy 00pa3oBaHuIo (TpoToko oT 28 uroHs 2016 1. Ne 2/16-3).
Conepxanue mporpamMMmbl «MaremaTuka: anredpa M Hadaisa MaTeMaTHUYECKOTO aHAlN3a;
TeOMETPHsI» HAIPABIIEHO HA IOCTHIKEHUE CIEAYIOMNX 1eJIei:

* obecneyeHne C(bOpMI/IpOBaHHOCTI/I Hpe,I[CTaBJIeHI/Iﬁ 0 COHHAJIBHBIX, KYJIBTYPHBIX H
HCTOPUUCCKHX q)aKTOan CTaHOBJICHHA MaTCMAaTUKH,

* obecneyeHne C(I)OpMI/IpOBaHHOCTI/I JIOTNU4YCCKOI'0, aJITOPUTMHUICCKOIO U MaTECMaTH4IC-
CKOTI'O MBIIIJICHU A,

* obecneyeHnne C(bOpMI/IpOBaHHOCTI/I YMGHI/Iﬁ IMPUMCHSATD IMOJTYYCHHBIC 3HAHUA IIPHU PC-
IMCHUH pa3JIMYHBIX 34144,

* obecneyenne C(I)OpMI/IpOBaHHOCTI/I Hpe,I[CTaBJIeHI/Iﬁ O MaTCMaTHKE KaK 4aCTHU o61ue-

YeJI0BEYECKON KYJIbTYPhl, YHUBEPCAJIbHOM SI3bIKE HAyKH, MO3BOJISIOLIEM OINUCHIBATh U
U3Yy4aTh peaIbHBIE IIPOLIECCH] U SIBICHUS.

B nporpammy BKIIIOUEHO cOfep)KaHUE, HAIPaBJICHHOE Ha (JOpMUPOBAHUE y CTYJICHTOB
KOMIIETEHIMH, He00X0AUMBIX A KauecTBeHHOro ocBoeHus [IIICC3 Ha 6a3e OCHOBHOrO
o6miero 00pa3oBaHus ¢ HOITYYEHHEM CPEeTHEro 00Iero oopa3oBaHusl.

Pabouas mnporpamma yueOHOW mucuuiuiMHbl «MaremaTuka: anreOpa M Hayaja
MaTEeMaTHYECKOro aHajln3a; FreoMeTpUs» pa3paboTaHa HAa OCHOBE MPUMEPHOI MpOrpamMmbl
o0meoOpa3oBaTeibHOM ~ y4eOHOW ~ OUCHMIUIMHBI ~ MaTeMaTHKa, pPEeKOMEHJIOBAHHOM
®denepalibHBIM TOCYIaPCTBEHHBIM aBTOHOMHBIM yupexaeHueMm «DenepaabHblii HHCTUTYT
pa3BuTHs obpazoBanus» (PI'AY «DPUPO») B kauecTBe NPUMEPHOW MPOrpaMMbl IS
peanmzanuu IIIICC3 Ha 6a3e ocHOBHOro 0OLIETO 00pa30BaHUs C MOJIYYEHHUEM CPETHETO
obmiero oopazoBanus ot 21 utons 2015 r.

(c yrounenuem u gononaeHueM ot 25.05.2017r.)

OO0mas xapakTepucTuKa 001e00pa3oBaTeIbHONH Y4eOHOM TN CHUILTHHBI

Maremaruka sBisercss (yHAaMEHTalIbHOW 0011e00pa30BaTeNbHON AUCHMILIMHOW CO
CIIO)KHMBIIUMCS YCTOMYMBBIM COAECpPkKAHUEM U OOIIMMH TPeOOBAHHSIMH K MOATOTOBKE 00Y-
YarOIIUXCS.

[Tpu ocBoenun cneunansHocteil CIIO TexHMueckoro mnpoduis mpodeccnoHaIbHOro
o0pa3oBaHMs MAaTEMaTUKA U3Y4YaeTCs Ha 6a30BOM ypOBHE.

OO0mue 1enu U3ydeHHs: MaTEMAaTHKU TPAJULMOHHO PEaln3yloTCsl B YEThIpEX HaIpas-
TICHUSX:

1)  obmiee nmpeacTaBieHue 00 UIEAX U METO/IaX MAaTEMATHKH;

2)  UHTEIJIEKTYalbHOE Pa3BUTHUE;

3)  OBJIaJeHHE HEOOXOIUMBIMH KOHKPETHBIMH 3HAHUSIMHA U YMCHHUSIMH,
4)  BocIUTaTeIbHOE BO3JIEICTBHE.

Conepkanrie ydeOHOM NUCHIMIUIMHBI pa3pabOTaHO B COOTBETCTBHH C OCHOBHBIMHU
COJIEpKaTENbHBIMU JIMHUSAMHU 00yUEHUSI MaTeMaTUKe:



. anreOpanyeckast JMHUA, BKIIOYAIOIIAast CUCTEMATH3AIMIO CBEJICHUN O YHCIaX;

. M3y4eHUE HOBBIX M OOOOIICHHWE paHee HM3YYCHHBIX omnepamuii (BO3BEICHHE B
CTETeHb, U3BJICUCHHE KOPHS, JIoTapu(pMUpOBaHUE, CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC U
oOpaTHbIE K HHM); M3y4y€HHE HOBBIX BHJIOB UYMCJIOBBIX BBIpaXXEHUI U (GOpMyl; coBep-
[ICHCTBOBAHUE TPAKTHUYECKUX HABBIKOB W BBIYMCIHMTEIBHON KYIbTYpHI, PAacCIIUpPEHUE U
COBEpIICHCTBOBAaHKE aJIreOpanveckoro anmapara, copMUPOBAaHHOTO B OCHOBHOMW HIKOJIE,
U ero MpUMEHEHHE K PEIICHUI0O MaTeMaTHIECKUX U IPUKIIAJIHBIX 3a/1a4;

. TEOPETUKO-(PYHKIIMOHAIbHAS JIMHUS, BKIIIOYAIOIasi CUCTEMaTU3AlMI0 U PaCIIMpPEHUE
CBeleHUH O (YHKIMAX, COBEPUICHCTBOBaHMWE TIpadUUecKUX YMEHHH; 3HAKOMCTBO C
OCHOBHBIMHM HJI€IMU U METOJaMU MaTE€MaTHYeCKOro aHajn3a B 00beMe, MO3BOJISIOLIEM
UCCIIEIOBAaTh JJIEMEHTapHble (QYHKIMHM M pemarb MNPOCTEHIINE T'e€OMETPHYECKUE,
¢busnueckre u Apyrue NpuKkiaaHble 3a1auu;

. JUHUS ypaBHEHUI U HEPAaBEHCTB, OCHOBAHHAs HA IOCTPOCHUM M HCCIEAOBAHUU
MaTeMaTHYeCKUX MOJeJel, TIepeceKkaromascs ¢ aireOpandeckoii H  TEOPETHUKO-
(GYHKIMOHATBHON JMHUSMHU W BKIIOYAIOIIAS PAa3BUTHE U COBEPUICHCTBOBAHHE TEXHHUKH
anreOpanveckux mpeoOpa3oBaHUM [Isl PELICHUS YpaBHEHUI, HEPABEHCTB M CHCTEM;
dbopmupoBaHHE CHOCOOHOCTH CTPOWTH M HCCIEIOBAaTh MPOCTEUIINE MaTEeMaTUYEeCKHE
MOJENM TpU PEUICHUH TPUKIAJAHBIX 3a/ad, 3aJad M3 CMEXKHBIX M CIEeHHaIbHBIX
TMCUUTUINH;

. reoMeTpuueckas  JIMHMS,  BKIIOYAlOIlas  HarjsigHble  NPEACTaBICHUS O
MPOCTPAHCTBEHHBIX (UTypax M U3ydyeHHE HX CBOWCTB, (HOPMUPOBAHHE U pa3BUTHE
MIPOCTPAHCTBEHHOTO BOOOPaXXEHHUS, PA3BUTHE CIIOCOOOB TI'E€OMETPHUUECKHX H3MEpPEHUH,
KOOPJMHATHOI'O U BEKTOPHOI'O METOJOB JJIs PEIICHUS MaTeMaTHUYEeCKUX U MPHUKIaJHbIX
3anauy;

. CTOXAaCTUYeCKasi JIMHWS, OCHOBAHHAS Ha Pa3BUTUM KOMOMHATOPHBIX YMEHHIA,
MPEJICTABICHUM O BEPOSTHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSAX OKPYKAIOIIEro MUpA.

B TemarmueckoM IUIaHE TpPOTpaMMbl Y4eOHBIM MaTepHal NpeAcCTaBiIeH B (opme
YepeayIOlIerocss pa3BepThIBAHUS OCHOBHBIX COJEP)KATEIbHBIX JTUHHH (areOpandeckowu,
TEOPETUKO-(YHKITMOHATHHOM, YpaBHEHU U 5 HEPABEHCTB, r€OMETPUYECKOM,
CTOXACTUYECKOI), YTO MO3BOJISET THOKO UCIOIB30BaTh UX PACHOJIOKEHUE U B3aUMOCBS3b,
COCTaBJIATh paOouMii KaJeHJApHbIN IUIaH, MO-pa3HOMY uYepeays ydeOHble TeMbl (TJIaBbl
yuyeOHHMKa), y4uThiBass Mpoduiab MNpoPecCHOHAIBHOTO 00pa3oBaHMs, CHEIUPUKY
ocBauBaemoll crienuainbHocTu CIIO, rmyOuHy n3ydeHust MaTepuaia, ypoBeHb MOATOTOBKU
CTYJEHTOB I10 IPEAMETY.

N3yuenue o6meoOpa3zoBaTebHON yuyeOHOW AUCHUIUIMHBI «Maremarnka: anrebpa u
Hayaja MaTeMaTH4YeCKOro aHajii3a; T'eOMETpHs» 3aBepllaeTcsl MOJABEJECHHEM WTOTOB B
(dbopMe dK3aMeHa B paMKax MPOMEKYTOUHOM aTTecTalluu CTYJIEHTOB B MIPOLIECCE OCBOCHHUS
[IIICC3 na 6a3e OCHOBHOIO OOILIEr0 OOPa30BaHUS C IMOJYYEHHUEM CpPEAHEro OOIIero
oOpazoBaHusl.

1) sx3amen ans cnenuanbHocty 22.02.01 Metamunyprust 4€pHBIX METAIJIOB
B [IEPBOM U BTOPOM CEMECTPAX.

MecTto o0meo0pa3oBaTeibHOM Y4eOHOM TUCHUIIMHBI B y4eOHOM IJIaHe

VYuyebnast mucuunianHa «Martematuka: anrebpa M Hadajga MaTeMaTHYecKOro aHalu3a;
reoMeTpus» SBJISeTCsl y4eOHOM TUCIUIUIMHOM 00s3aTeNbHON NpeaMeTHON ob6nacTu
«Marematuka u uapopmaruka»y DPI'OC cpeanero o0iiero oOpa3oBaHusL.

B OIIK yuebnas aucrumimHa «Maremarnka: anrebpa W Hadajia MaTeMaTHYECKOTO
aHalM3a; TEOMETPHs» Hu3ydaeTcs B 00IIeoOpa30BaTENIbHOM LHMKIE Y4eOHOro IjIaHa
[ITICC3 na 0a3e OCHOBHOTO OOIIETO OOpa30BaHMsI C TOJYYCHHEM CPEIHEro OOIIETro
o0Opa3oBaHUsl.



B yuebnpix mmanax [MIICC3 mecto yueOHOW AucHMILTNHBI «MaremaTuka: anredpa u
Hayaja MaTeMaTWYeCKOrO aHaJM3a; TeOMETPUs» HAaXOOUTCI B COCTaBe OOIIUX
o0meo0pa3oBareNbHbIX  y4eOHBIX  JUCHUIUIMH, i cnenuansHocted  CIIO
COOTBETCTBYIOLIETO MPOGUIISt MPOHECCHOHATEHOTO 00pa30BaHMSL.

Pe3ysabTarsl 0cBoOeHUs 00111€00pa30BaTEILHON YUeOHON TUCHUIIMHBI

OcBoenue conepkanusi y4yeOHOM nucuuiuiiHbl «Matemaruka: anreOpa W Hauana
MaTeMaTUYeCKOro aHalin3a; TeOMETpHUs» O00eCneYrBaeT JAOCTHXKEHHUE CTYACHTaAMH
CIIEIYIOLLUX Pe3yabmamaos:

e jauuyHOCTHBIX (JIP):

JIP 1 chopMupoBaHHOCTH MIPEICTABICHHUI O MATEMAaTHKE KaK YHUBEPCAITLHOM SI3bIKE

HayKH, CPEICTBE MOJICTUPOBAHMS SIBJICHUI U IPOLIECCOB, UACAX U METOJIAX

MAaTEMaTUKU;

JIP 2 noHMMaHue 3HAaYNMOCTH MAaTEMAaTUKH JIJI1 HAYYHO-TEXHUYECKOT O IIporpecca,

c(hOpMHUPOBAHHOCTH OTHOIIICHUS K MATEMATHUKE KaK K 9acTH 00IIeUeI0BEUECKOM

KYJIbTYpbI U€pe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHS MAaTEMATUKH, SBOJIOLIUEH

MaTeMaTHYeCKNX HUCH;

JIP 3 pa3BuTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMHUYECKON KYJIbTYpPbl, KPUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOIUMOM JJIsi
Oyayuiel mnpodeccHOHANbHONW AEATEIbHOCTH, [IJIs TMPOJOJDKEHUS OOpa3oBaHHs W
caMmo00pa3oBaHus;

JIP 4 oBnameHue MareMaTHYeCKUMHU 3HAHUSMH M YMEHUSIMH, HEOOXOIUMBIMU B
MOBCEJHEBHOM JKM3HU, JUISI OCBOEHHUSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX IUCLMIUIMH H
JUCIUIUIMH MPOQPECCUOHAIBHOTO IMKIA, AJS MOJXy4eHHs oOpa3oBaHUS B 00NACTIX, He
TPeOYIONIMX YrITYyOJICHHOW MaTeMaTHIeCKON TIOITOTOBKH;

JIP 5 TrOTOBHOCTBH U CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpPa30BaHUIO, HA
MPOTSHKCHUH BCEM KU3HH; CO3HATEIbHOE OTHOIICHHE K HEMPEPHIBHOMY 00pPa30BaHUIO Kak
YCIOBUIO yCIIEITHON MTPO(}eCcCHOHANBEHON U 00IIIECTBEHHOMN JAeITeTbHOCTH;

JIP 6 TOTOBHOCTH U CITOCOOHOCTB K CAMOCTOSITENIbHOM TBOPUYECKON U OTBETCTBEHHOM

JEATEIIbHOCTH;

JIP 7 roTOBHOCTh K KOJUIEKTUBHOM paldoTe, COTPYJHUYECTBY CO CBEPCTHHUKAMHU B
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJE3HOH, yd4eOHO-UCCIeN0BaTeIbCKONW, MPOEKTHON H
JIPYTUX BUAAX JIESITEIbHOCTH;

JIP 8 oTHOmIeHHe K MpodeccHoHANbHON NEeATENbHOCTH KaK BO3MOXKHOCTH Y4acTHs B
pEIIeHUH JIMYHBIX, 00IECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOJIEM;

e meranpeaMeTHbix (MP):

MP 1 yMeHHE caMOCTOSITEbHO ONMPENEHATh UEIN ACSITENbHOCTH U COCTABIATh IJIaHBI
JEATEIIbHOCTH; CaMOCTOSITEJIBHO OCYIIECTBISATh, KOHTPOJHMPOBATh M KOPPEKTUPOBATH
JEATENIbHOCTD; MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI Il JOCTHXKEHUS ITOCTABICHHBIX
nened W peanw3alid TUTAHOB JEATEIBbHOCTH, BBIOMpAaTh YCHEIIHBIE CTPATeTUHd B
Pa3IMYHBIX CUTYALUX;

MP 2 ymeHue npoAyKTUBHO OOIIATHCS U B3aMMOJEHCTBOBAThH B MPOIIECCE COBMECTHOI
JeSTeNbHOCTH, YYUTHIBATh TMO3HUIMU JPYTUX YYACTHHKOB JEATEIHHOCTH, dPPEKTUBHO
paspemniaTh KOH(IJIUKTHI,

MP 3 BnajieHue HaBBIKaMU TIO3HABATENbHOM, Y4eOHO-HCCIEI0BATENBCKON U IPOCKTHOMN
NESTETPHOCTH, HaBBIKAMH pa3perieHus MmpooOsieM; CIMOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIBHOMY TIOMCKY METOJOB PEIIEHUs MPAKTUYECKUX 3a7ad, NPUMEHECHUIO
Pa3IMYHBIX METOJIOB MO3HAHMS;

MP 4 T0TOBHOCTP U CHOCOOHOCTH K CAMOCTOSITENHbHOW WHGOPMAIMOHHO-
MO3HABATEIbHON JIESITENLHOCTH, BKIIOYasi YMEHHWE OPHEHTHUPOBATHCS B PA3ITUUYHBIX



HMCTOYHUKAX MH(POPMAIUHN, KPUTUYECKU OIICHWBATh W WHTEPIPETHPOBATH HH(POPMAIIHIO,
MOJIy4aeM Y0 U3 Pa3INYHbIX HCTOYHHUKOB;

MP 5 BnaneHue SA3BIKOBBIMH CPEJICTBAMU: YMEHUE SICHO, JJOTUYHO M TOYHO H3JaraTh
CBOIO TOUKY 3PEHMS], UCIIOJIb30BaTh a/ICKBATHHIE SI3bIKOBBIEC CPE/ICTBA;

MP 6 BnajgeHue HaBBIKAMU I[I03HABATEIbHOW peIeKCUM KaK  OCO3HAHUS
COBEPILIAEMbIX JIEWCTBUII U MBICIUTEIBHBIX IPOLECCOB, UX PE3yJIbTaTOB M OCHOBAaHHUI,
rpaHULl CBOErO0 3HAHUS WM HE3HAHWs, HOBBIX IIO3HABATENIbHBIX 3aJad U CPEACTB JUISl HUX
JOCTH)KEHHS;

MP 7 neneycTpeMIICHHOCTh B MOWCKAX W MPUHSATHU PEIICHUH, COOOPa3UTEILHOCTh U
UHTYULIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUI; CHOCOOHOCTh BOCIIPUHUMATD
KpacoTy U TapMOHMIO MUDAa;

e mnpeametHbIx (I1P):

ITP1 chopMupoBaHHOCTH MIPECTABICHUN 0 MATEMAaTUKE KaK YaCTH MHUPOBOU KYJIbTYpHI
M O MEeCTe MaTeMaTMKd B COBPEMEHHOHM IMBHJIM3AIMM, O CIOCO0aX OMHCAaHUS Ha
MaTeMaTUYECKOM SA3bIKE SIBJICHUN PEabHOTO MUPA;

IIP 2 copmMupoBaHHOCTH NPEJCTABIECHUN O MATEMAaTUYECKUX MOHATHUSX KakK O
BAKHEUILIMX MAaTEMaTUYECKHX MOJENSAX, MO3BOJIIOIMIMX ONUCHIBATh U HM3y4daThb pa3HbIC
MpoUECChl M SBJICHUS; TOHMMAHUE BO3MOYKHOCTH aKCHOMATHYECKOrO IOCTPOEHUS
MaTeMaTUYeCKUX TEOPHIi;

IIP 3 BnazeHue MeToAaMM JOKA3aTENbCTB M QJITOPUTMOB PEILIEHUS; YMEHHUE HX
MIPUMEHSATH, IPOBOJIUTH JJOKA3aTEJIbHbIE PACCYKIEHUS B XO/1€ PEIICHUS 3a/1a4;

IIP 4 BriageHue CTaHAAPTHBIMU [PUEMaMU  PEIICHUS  PAMOHAIBHBIX U
HMPPALMOHANIbHBIX, ITOKA3aTEJIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHUU U
HEPABEHCTB, UX CUCTEM; HUCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrPAMM, B TOM YHUCIIE
JUTsl IOUCKA IIYTH PEIICHUS U WILTIOCTPALUU PEIICHHS] YPaBHEHU U HEPABEHCTB;

IIP 5 chopMHupOBaHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHSTHSAX, UICSIX U METOJAX
MaTeMaTUYECKOr0 aHAJIN3a;

IIP 6 BianeHue OCHOBHBIMH TIOHSATHSIMU O TIUIOCKMX H TMPOCTPAHCTBEHHBIX
reoMeTpUUYecKux (urypax, MX OCHOBHBIX CBOWCTBaX; C(HOPMHUPOBAHHOCTH YMEHHS
pacro3HaBaTh Ha 4YepTEkKax, MOJENSAX W B PEaTbHOM MHPE Te€OMETpUUECKHe (UTYPHI;
MPUMEHEHHE W3YYEHHBIX CBOMCTB TeoMeTpudeckux ¢uryp u ¢Gopmyn Uisl pereHus
Tr€OMETPUYECKHX 3a/1a4 U 3314 C MPAKTUYECKUM COJIEpKaHUEM;

IIP 7 cdhopMUpPOBAaHHOCTh MPEACTABIEHUN O TMpoleccax U SBICHHUSIX, HMEIOIINUX
BEPOATHOCTHBIN XapakTep, O CTAaTHCTUYECKUX 3aKOHOMEPHOCTSX B pealbHOM MHpe, 00
OCHOBHBIX TIOHATHUSX DJJEMEHTapHOM TEOPUM BEPOSTHOCTEW; YMEHUM HAaxXOAUTh U
OIICHUBATh BEPOSITHOCTH HACTYIUJICHUSI COOBITHI B MPOCTEUIITUX MPAKTUUECKUX CUTYAIUIX
Y OCHOBHBIE XapaKTEPUCTUKU CIyYalHbIX BEJIUYUH;

IIP 8 BiangeHue HaBBIKAMU MCIIOJB30BaHUS TOTOBBIX KOMITBIOTEPHBIX MPOrpamMM MpPHU
pELLIEeHNH 3a/1a4.

Conep:xanue 0061e00pa3oBaTe/JbHON YUeOHOH TUCHHIIMHBI
«MaremaTuka: ajredpa u Ha4aJia MATEMAaTHYECKOI0 AHAJIN3a; TreOMeTPHUs)

Beenenne
MaremaTuka B HayKe, TEXHUKE, YKOHOMHKE, MH(OPMAIIMOHHBIX TEXHOJIOTHAX H

MPAKTUYECKOW jaedarenbHOCTH. llemm w 3amaum WM3y4eHHs MaTEeMaTHKH TPH OCBOCHUH
cuermmanbuaocrer CIIO.

PA3JIEJI 1. AVITEBPA



Tema 1.1. Pazeumue nonamus o 4ucie

[lenple u panuoHanbHBIE uucna. JlelicTBurenpHble uucna. [lpubaudicenmvie
sviuucnenus. Komnnexcnvie uucna.

Tema 1.2. Kopnu, cmenenu u nozapugmot

Kopuu u cremenu. KopHu HaTypanbHOW CTENEHM M3 4YMCIAa M HX CBOMCTBA.
Crenenu ¢ paMoOHaJIBHBIMU MOKa3aTeNsIMU, UX cBoMcTBa. CTENEeHH ¢ JEeHCTBUTEIbHBIMU
nokasarensiMu. Cgoticmea cmeneHu ¢ OellcmeumeibHblM HOKA3ameneM.

Jlorapudm. Jlorapudpm wuuciaa. OcHOBHOE JorapupMuUEcKOe TOXKIECTBO.
JlecsaTnuHbie U HaTypalibHbBIE JTorapudMmebl. [IpaBuia neiictBuii ¢ norapudmamu. [lepexon k
HOBOMY OCHOBAHHUIO.

Tema 1.3. Ilpeobpaszosanue anzedopauueckux 6blpax3ceHuil.

[IpeoOpa3zoBanue panMoOHAIBHBIX, UPPALUOHATIBHBIX, CTENEHHBIX, MOKA3aTEIbHBIX
1 JTorapu(MUYECKUX BHIPAKEHUM.

Ilparrugeckne 3aHATHI
[IpakTuueckast padorta Ne 1
Tema. Apudmerndeckue aericTBUs HaJ ynuciami. CpaBHEHHE YHCIOBBIX BBIPAKCHUN
[IpakTuueckas padora Ne 2
Tema. JleiictBus Hax mNpHOMIKEHHBIMH 4YHcIaMH. AOCONMIOTHasE W OTHOCHTEJIbHAs
IIOTPEIIHOCTH.
[IpakTuueckas padora Ne 3
Tema. Kopenb n—oli cTeneHu U ero CBOMCTBa.
[IpakTuueckas padora Ne 4
Tewma. Perienue uppanvoHanbHbIX YpaBHEHUH.
[IpakTuueckas pabora Ne 5
Tema. [IpeoOpazoBaHMs BbIpaXXEHUH, COJIEpKAIUX CTENEHU.
[IpakTuueckas padora Ne 6
Tema. Pemnienue nokasarenbHbIX YPaBHEHUMN.
[IpaxTuueckas padora Ne 7
Tema. Jlorapugm. CoiicTBa norapupmos.
[IpaxTnueckas padora Ne 8
Tema. Pemenue norapumMuyeckux ypaBHEHUH.

PA3JIEJI 2. OCHOBBI TPUTTOHOMETPUUN

Tema 2.1. Ocrnoenvie nonsamusn

Pagunannas mepa yrna. BpamatenbHoe aprmkeHue. CHHYC, KOCHMHYC, TaHT€HC WU
KOTAHT'€HC YHCIIA.
Tema 2.2 Ocnosnvle mpuzonomempuueckKue moxcoecmed

®opmynsl npuBeaeHus. Popmynsl cioxeHus. Dopmynsl ynBoeHus Dopmyisi
NOJOBUHHO20 Yela.



Tema 2.3 IIpeobpa3zoeanus npocmenuiux mpuzoHoOMempuiecKux eblpaxceHuil

[IpeoOpazoBanre CymMMbl TPUTOHOMETPHUUECKUX (YHKIUN B MPOU3BEIECHUE U
MPOU3BEACHUSI B CYMMY. Buipasicenue mpuconomempuueckux @QyHKYuu uepe3 MAaHeeHc
NOJOBUHHO20 AP2YMEeHMA.

Tema 2.4 Tpuconomempuueckue ypagHeHus u HepageHCcmea

Ilpocresimmme TDHTOHOMETPHYIECKHE YVDaBHEHHA. Ilpocrerinmme
TPHTOHOMETPHYECKHE HePaBEHCTBA.

Tema 2.5 Odopamnvie mpuzonomempuueckue Qynkuyuu
ApKCUHYC, apKKOCHHYC, apKTaHT'€HC.
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[Ipaktuueckas padora Ne 9

Tema. Onpenenenre u CBOWCTBa TpUrOHOMETpUUecknx QyHkumid. I'pagycHas u paguanHas Mepa
yria.

[paktuueckas padora Ne 10

Tema. TpuroHomeTpruecKHe TOXKAECTBA.

[IpakTidaeckas padora Ne 11

Tema. @opmynbl npuBeneHus. QOpMyIbl CIOKEHUSL.

[paktuueckas padora Ne 12

Tema. @opMyIibl ABOWHOIO ¥ OJOBUHHOTO YIJIA.

[IpakTuuaeckas padora Ne 13

Tema. Tpuronomerpudeckue GOpMyIIbl MPeoOPa30OBaHKsI CyMMBI B TIPOU3BEICHUE M MPONU3BEACHUS
B CyMMY.

[IpakTidaeckas padora Ne 14

Tema. OOpaTHbIe TPHTOHOMETPHUECKUE (DYHKIIMU: apKCHHYC, apKKOCHHYC, apKTaHTeHC.
[IpakTnueckas padora Ne 15

Tewma. [IpocTelimye TPUrOHOMETPUUECKUE YPAaBHEHUS 1 HEPABEHCTBA.

PA3JIEJ 3. ®YHKIIMU, UX CBOMCTBA U TPA®OUKH

Tema 3.1. Qyrrnwmn. Ilorarme 0 HeIPEPEIBHOCTH QYHKITHH

OOnacTp ompeneieHWs U MHOXKECTBO 3HAYEHMH: TpaduKk (YHKLIMH, MOCTPOCHHE
rpaduKoB QPYHKIUH, 3aJaHHBIX PA3IUUYHBIMU CIIOCOOAMHU.

Tema 3.2. CBoricTBa hyHKIIHMA.

MoOHOTOHHOCTh, UYETHOCTh, HEYETHOCTh, OrPAHHYEHHOCTb, IE€PHUOIUIHOCTD.
I[IpomeskyTkn Bo3pacTammsi © yObBIBAaHWSA, HAMOOJbIlee ¥ HaWUMEHbIIIEe
3HAUYEHHs, TOUKM oKcTpemMyma. I'paduueckas wuHTepuperamusd. Ilpumeps:
(PYHKIIMOHANIBHBEIX 3aBHUCHMOCTEHM B peaJbHBIX IIpolleccax W SBJICHHUSX.
Apudmernyeckne omeparuum  Han  pyurmumavu.  ChooskxHas  QyHKIMS
(xommosunusa). [loHAaTHE 0 HEIPEPBIBHOCTH Y HKIIHIL.

Tema 3.3. ObpaTHEIe pyHKIHD.

Oburacts onpenesreHHs #w o00acTe 3HAY9eHHE obparHoH @yeknmu. I pagnr
obpaTHOH yHKIIAW.



Tema 3.4. CremerHEIE, IOKA3aTe IbHEIE, JIOTAPHQOMAIECKAE I
TpHroHOMeTprYeckHe QyHKImH. O6paTHEIe TDATOHOMETPHAYECKHE (DYHKI[HH.

OmpenencHus GVHKIANA. UX CBOMCTBA U IbadhUKU.

IIneoOnasoBanusa rnabukoB. IlanaiienbHbIi IEDEHOC. CHMMETDHS OTHOCUTEIBLHO OCEN
KOODIMHAT U CUMMETDUS OTHOCUTEJIIBHO Hayajia KOODIMHAT, CUMMETPHS OTHOCHUTEIBHO
MPSIMOM Y = X, pacTsKEHUE U CHKaTHE BAOIb OCEH KOOpAUHAT.

Ilparravecrkne 3agaraa

[TpakTuyeckas padora Ne 16(4u)

Tewma. Crenennas ¢ynkius. [TokazarenpHas ¢pyakuus. Jlorapudmuueckas GyHKIHS.
[Tpaktuyeckas padora Ne 17

Tema. OcHOBHBIE cITOCOOBI TTpeoOpa3zoBanusl TpadhUKOB HYHKIIHMN.

[Tpaktuyeckas padora Ne 18

Tema. MccnenoBanue JNHMHEHHOM, KBAAPATUYHOM, KyCOYHO-TMHEWHOU, NPOOHO-TMHEHHOM
(GyHKIMH ¥ TOCTpOEHHUE UX rPpahuKOB

[IpakTuueckas pa6ora Ne 19

Tema. CBoiicTBa 1 rpaduku GyHKIUNA y = CcOos X, y =sin X u y = tg X.

[TpakTrueckas padota Ne 20

Tema. B3aumno oOpaTHble QYHKINHU U UX TpaduKu

[TpakTuueckas padora Ne 21

Tema. OOparHble TpUrOHOMETpUYECKHE (DYHKIMU: apKCUHYC, apKKOCHUHYC, apKTaHI'€HC U
UX rpaQuKy.

PA3JIEJI 4. HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

Tema 4.1. IlocreqoBaresisHOCTH.

CriocoObl 3amaHusI M CBOMCTBA YHCJIOBBIX MOCIENOBATENbHOCTER. [lonsamue o nveoene
nocne008amenbHOCmi. Cvuecmeosanue npeoena MOHOMOHHOU 02DAHUYEHHOL
nocneoosamenvrocmuy. CVMMHUDOBAHUE HOCHCHOB&TGHLHOCTGIZ. beckoneuHo Y6LIB3.IOIJ_[8.H
reoMETprUICCKasd MporpecCrud u €€ Cymma.

Tema 4.2. IlpormaBogHaa o eé npraMeHeHHe

IlousiTHe 0 NDOM3BONHON GOVHKIIHMHU. €€ TeOMETPUYECKHH ¢ (GOU3WYESCKUNA CMBICII.
VpaBHeHne kKacarelbHOH K rpaduxv dvaknuu. IIpon3BomHBIE CVMMBL. Da3HOCTH.
IIDOU3BENEHUS. YacTHBIE. |IDOM3BOMHEBIE OCHOBHEIX dJIEMEHTApHBIX GVHKIMNA. [IpuMmeHe-
HUE€ TIDOM3BOIHON K HCCIIeNOBaHUIO (VHKIHUM U MOCTPOEHUI0 rpadukoB. [lpouzseoonvie
0opamHoU VHKUUU U KOMRO3UUUYU DVHKUUU.

IIpuMensl MCONB30BAaHUSA IIDOU3BOIHON IS HAXOMKIEHHS HAWJIVUIIETO0 DEIIEHUS B
MIDUKJIAIHBIX 3aladax. Bropass mnOU3BOMHAS. €€ T€OMETPUUYECKUI U (hU3MUECKUI CMBICI.
Haxoxpaenue ckopoctu ajs mpoiiecca, 3aJaHHoro (Gopmynnoi u rpagukom.

Tema 4.3. IlepBoobpasras u uHTErPAT

[TouMeHeHNe onpEeNneNeHHOro UHTErnana Ul HaXOXKIEHUS IUIOMIan KDUBOJIMHEHHON
toaneunu. ®opmyna Herorona—IJlel6uuna. [lpumepsl npuMeHeHus: HHTErpaina B pU3UKe
U TEOMETPHUHU.

Ilparrrgeckre 3aHATHA

[IpakTuueckas pabora Ne 22

Tema. Brrancienue npeaenoB YMCIOBBIX MOCIE0BATEIBHOCTEN U (DYHKITHHA.
HenpepriBHOCTE QyHKIINN



[IpakTuyeckas pabora Ne 23

Tema. Onpenenenne npousBoaHoi. [Ipocreiiiire npaBuiaa BHIYUCIECHUS] TPOU3BOIHbIX.

[IpakTuueckas padora Ne 24

Tema. OcHoBHbIe npaBuiIa qudHepeHIIMPOBAHMUS.

[TpakTruyeckas padora Ne 25

Tewma. [IponsBoaHast cI0XHOU U 0OpaTHOM (YHKITHHN.

[TpakTuyeckas pabora Ne 26

Tema. MexaHU4eCKUN U TEOMETPUYECKUI CMBICI TPOU3BOTHOM.
YpaBHEHHE KacaTEIbHOM.

[IpakTrueckas padota Ne 27

Tewma. UccnenoBanue pyHKIIMH ¢ TOMOIIBIO MPOU3BOIHOM.

[IpakTrueckas padota Ne 28

Tema. Haxoxnenue HanboIbIIeT0 1 HAMMEHBIIETO 3HAYeHUS (PYHKITUH.

[IpakTrueckas padota Ne 29

Tema. BelunciieHue HHTETPAJOB.

[IpakTuueckas padora Ne 30

Tema. BrrunciieHue mI0maaei ¢ noMOIbIO OMPEAEIEHHOTO HHTErpaia

PA3JIEJI S. YPABHEHUSA U HEPABEHCTBA

Tema 5.1. Ypasnenusn u cucmemul ypagHeHuil.

PaunonaneHble, UppalvoOHalIbHbIE, I0KA3aTEIbHbIE U TPUTOHOMETPUUECKUE YPABHEHUS
U CUCTEMBEIL.

PaBHOCHUIILHOCTL VDAaBHEHUN. HEDABEHCTB. CUCTEM.

OCHOBHI)IG IIDUECMBI UX DCHICHUA (Da?,JIO)KeHI/Ie Ha MHOXXUTCJIN, BBEACHHUC HOBBIX HCU3-
BECTHBIX, MOJICTAHOBKA, TPAPUIECKUNA METO/).

Tema 5.2. HepaBeHcrBa

PannonanbHble.  MDDALMOHANBHBIE.  IIOKA3aTCIBHBIE U MPUSOHOMEMPUYECKUe
HepaBeHCTBa. OCHOBHBIE TPUEMBI UX PELLICHUS.

Tema 5.3. Hcmosre30BarHme CBOHCTB B IpaghuKOB QYHKIIHE
IIpH pellleHAHd YPABHEHHH H HePABEHCTB.

Meton nutepBasoB. M3o0paskeHre Ha KOOPIUHATHOM ILJIOCKOCTH MHOKECTBA
pelnieHni ypaBHEHUU U HEPABEHCTB C IByMA IepeMeHHBIMU U UX CUCTEM.

Ilpakmuueckue 3anamusn

[IpakTuueckast padora Ne 31

Tema. Kopau ypaBHenuii. PaBHocmiibHOCTE ypaBHeHu. [Ipeobpa3zoBaHus ypaBHEHUH.
OCHOBHBIE IPUEMBI PELICHNS] YPAaBHEHH.

ITpakTuyeckas padora Ne 32

Tema. Vcnonb3zoBanue cBOMCTB U rpadukoB (yHKIUN [UIsl pelIEHUs] yYpaBHEHUH H

HEPABEHCTB.



PA3JIEJI 6. KOMBUHATOPUKA, CTATUCTHKA
U TEOPUA BEPOATHOCTEM

Tema 6.1. B.reMeHTEI KOMOHHATOPHEKH.

OCHOBHBIE MOHATHS KOMOWHATODMKH. 3amadyd Ha IIOICYET YHCIA Da3MEIIECHUN.
IIEDECTAHOBOK. coueTaHui. Pemenne 3amauy Ha nepebon BapuanTos. dopmviia OmHOMA
Hprorona. ColictBa OuHOMUHANBHBIX KO3 urmenToB. Tpeyronpauk [Tackans.

Tema 6.2. ButeMeHTEI TeopHH BEPOATHOCTEH

CobrrTHe, BEpPOATHOCTE COOBITHA, CHIONKEHHE H YMHOMKCHHE BEPOATHOCTEH.
Ilorarue o HezaBuCcHMOCTH COOEITHH. /[HCKpETHAA CIIyIaiHaA BeJIHIAHA, 3AK0H
ee pacopeneseHud. YHC/IOBEIe XapaKTepHCTHKH JHCKPETHOH CIVYaHHOH
BestmyaHEL [lorarme o0 3aroHe 60JIBIIIX YHCE.T.

Tema 6.3. BreMeHTEr MaTeMaTHIECKOH CTATHCTHRH

Ilpegcrasrenme ganmasix (Tabammsr, gEarpaMMsl, Ipagurm), reHepagIpHAT
COBOKYIIHOCTE, BEIOODKa, cpenHee apmgmermaeckoe, MmegmaHa. llomarme o
3a7a97aX MATeMATHYECKOH CTATHCTHRL.

Permrerine npaxTadeckax 38429 ¢ IPAMEHEHHEM BEPOATHOCTHEIX METONOB.
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[paktuueckas padora Ne 33

Tema. OcHoBHEIE popmybl komOnHATOpHKH. [IpocTeiime KoOMOMHATOPHBIE 3a/1a9H.
[IpakTidaeckas padora Ne 34

Tema. Tpeyronbaux ITackans.

[IpakTuueckas padora Ne 35

Tema. bunom Herotona.

[paktuueckas padora Ne 36

Tema. Kombunaropusie 3agaun. [IpaBruio cyMMBI ¥ TPaBUIIO TTPOU3BEICHHUS.
[Ipaktnueckas padora Ne 37

Tema. Knaccuueckast BEpOsSTHOCTb.

[IpakxTnueckas padora Ne 38

Tema. TeopeMbl CIIOKEHHSI 1 YMHOXKEHUS BEPOSTHOCTEH.

[Ipaktnueckas padora Ne 39

Tema. Pemienue nmpakTuyeckux 3azad ¢ IPUMEHEHUEM BEPOSATHOCTHBIX METOJOB.
[Ipaktnueckas padora Ne 40

Tema. ®opmyna bepHymiu. BeposTHOCTh OCYIIECTBICHHS XOTsS OBl OJHOTO M3 HE3aBUCHUMBIX
COOBITHH.

[IpakTnueckas padora Ne 41

Tema. [IpencraBiaenne YNCIOBBIX JaHHBIX. [IpuKiaaHbIe 3a1a4H.

PA3JEJI 7. TEOMETPUA

Tema 7.1. [lpsameie m mirockocTa B IpOCTPAHCTBE.

B3aumHoe pacnoniokeHue nBvX IIDIMBIX B IInocTpaHcTBe. [lapanieasHOCTh IDIMON U
mwitockocTu. [lavamiensHOCTh MIocKOoCcTeER. IlennneHanKVIIIDHOCTE IIDIMOU M INIOCKOCTH.
[IepnieHAMKVISAD U HAKJIOHHASA. YTOJ MEXKIV MDSIMON U IJIOCKOCTBIO. /[ByrpaHHBIN Yroul.
Yroa MeXIv IoCKOCTIMHA. [1epnIeHINKVIIDHOCTD IBVX INIOCKOCTEN.

['eomeTpuyeckue mpeoOdpa3zoBaHus MPOCTPAHCTBA: MapaUICIbHBINA MEPEHOC, CHMMETPHS



OTHOCHUTEIIBHO IJIOCKOCTH.
[TapannensHoe mpoekTupoBaHue. [lnowads opmoeonanvhol npoexyuu. V300paxenne
MPOCTPAHCTBEHHBIX QUTYD.

Tema 7.2. Muozozpannuku

Bepmraarr, pebpa, rpaau MHOrorpaHauka. Pazseprra. MHororpaHHEIe yTVIEL

Brinvrrsre maOrorvaaanrn. Teovema Sirepa.
[Tousma. [losamast u nakronnas nousma. [oapunpHas nousMma. [avamnenenunesn. Kyo.
[Tupamuna. [TpaBuiibHas UpamMuna. Y cedeHHas nupamuna. Terpasap.
CummeTpun B KvOe. B IapajuiesienuIie/ie, B Ipu3Me U MUpaMu/Ie.
Ceuenust kvOa. IDU3MBI U IIMDAMUIIEL.
[IpencraBineHne o MpaBUIBHBIX MHOTOTpaHHUKAX (TeTpa’ipe, KyOe, oKTajape, Joje-
KadJIpe ¥ UKOcadape).

Tema 7.3. Tesra o moBepXHOCTH BpAaIeHHST

Hununano u koHVC. Y ceueHHbIH KoHve. OcHOBaHUE. BBICOTAa. OOKOBAsi TOBEDXHOCTh, 00-
paszviomias. pazBenTka. OceBble CeUeHUs U CeUeHUsl. ManajlieIbHble OCHOBAHHUIO.
[Hap u chepa, ux ceuenus. KacarenpHas miockocTs k cdepe.

Tema 7.4. H3mepenusn 6 ceomempuu

00beM U ero usmenenue. Uarernaibaas dopmviia oobema.

dopmviasl 00beMa KvOa. ODAMOVIOIBLHOIO MapajUIeNIENNUIleNa. IDU3MBL. THIWHIDA.
®opmvisl 00beMa MUDAMUIBI U KOHVCA. DODMVITBI TUIOIIAIU TIOBEPXHOCTSH MUIMHAPA H
KOHVCaA. q)ODMVJII)I O6T)CMa ImIana 1 1mjaoinaan Cd)CDI)I.

[Togo6ue Ten. OTHOIIEHUS TIOMIAEH TOBEPXHOCTEH M 00BEMOB MTOI00HBIX TEJ.

Tema 7.5. Koopounamul u 6eKkmoput

[TpssMovrosbHas (mekanToBa) CUCTEMa KOODIWHAT B MDOCThaHcTBe. Dopmyna paccrosi-
HUSA MEXIV IBVMS TOUKAMU. YDaBHEHUS CDEDBL. ni1ockocmu u noamoll.

Bexropnel. Monviae BexTopna. PaBeHcTBO BekTODOB. CIIOKEHHE BEKTODOB. Y MHOXKEHHUE
BEKTODA Ha YHCIIO. Pa3iiokeHre BEKTODA II0 HAIDABICHUAM. YTOJI MEXIV IOBVMS BEK-
tovpamu. [Ipoekuus BexkTopa Ha och. KoopamHaTel BekTopa. CKaJlsipHOE MPOU3BEIACHUE
BEKTODOB.

Hcnonb3oBaHne KOOPAMHAT U BEKTOPOB MPHU PEIICHUH MAaTEMAaTUYECKUX U MPUKIIATHBIX
3a7ad.
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[IpaxTrdeckas pabora Ne 42

Tema. B3anMmHoOe PacCIlOJIOKECHUC ABYX IIPSAMBIX B IPOCTPAHCTBC
[pakTraeckas pabora Ne 43

Tema. [lapaitenbHOCTH NPSIMBIX U TUIOCKOCTEN

ITpaktudeckas pabora Ne 44

Tema. YTOJI MEXIY NPSIMOM U ITIOCKOCTBIO. YTOJI MEXKAY IUIOCKOCTSIMHU.
[pakTryeckas padora Ne 45

Tema. Perienre 3a1a4 Ha HAX0XKJIEHUE IBYTPAHHBIX YTJIOB.

[Ipaxtrnueckas pabora Ne 46

Tema. Paznuunrnle BUJIbI MHOT'OT'PAHHUKOB. x I/1306pa)KCHI/I$I. CeueHusl. Pa3BepTKI/I
MHOTOI'PaHHUKOB.

[Ipaxtrueckas padorta Ne 47

Tema. [Ipuzma. CeueHnsi MHOTOTPAaHHUKOB IIOCKOCTSIMU.

[Ipaxtrueckas padora Ne 48



Tema. Haxo)xieHHE OCHOBHBIX 3JIEMEHTOB Tell BpalieHus. Llmmnap, konyc. CeueHust

MUJIMHAPAa 1 KOHYCa IJIOCKOCTSAMM.
[Ipaxtrnaeckas padora Ne 49

Tewma. Haxoxc;[eHHe OCHOBHBIX 3JICMCHTOB IHUJIMHPA, KOHYCA.
[MpakTryeckas pabora Ne 50

Tema. Illap u cdhepa. KacarenbHas miockocTs K chepe.
[paxtraeckas padora Ne 51

Tewma. HaXO)K,Z[eHI/Ie OCHOBHBEIX 3JICMCHTOB IIPU3M.
[Ipaktruueckas padora Ne 52

Tema. Haxoxk/1eHME OCHOBHBIX 3JIEMEHTOB IUPAMULIL.
IIpaxkTryeckas pabora Ne 53

Tema. BpruncieHnue miomaieii moBepxXHoCTeN Npy3M U MUpaMU]
[Ipaktrueckas padora Ne 54

Bremucnenue OGBCMOB I[IPpU3M U IIUpaMu .

[MpakTuyeckas pabora Ne 55

Tema. Berumcienue o0beM0OB HWIMHAPA U KOHYCA.
[Ipaktrueckas padora Ne 56

Tema. BexTopsl. BeinosiHEHHE AeHCTBUNA HAJl BEKTOPAMU
[Ipaktraeckas padora Ne 57

Tema. Yron Mexy IpsiMOM U INIOCKOCTBIO.
IIpaxTrdeckas padora Ne 58

Tema. PaccTosiHue MCXKAY TOYKAMMH. HeﬁCTBHH C BCKTOpaMH, 3aJaHHBIMU KOOPpAXUHATAMU.
[Ipaktraeckas padora Ne 59

Tema. BbpluucieHue CKaasipHOro MPOU3BEICHUS BEKTOPOB

Tembl pedpepaToB (I0KJIAI0B), HCCIAEA0BATEILCKUX MPOCKTOB

1. CBa3b MaTEMATHKH C JPYTHEMH HAYKAMH.
(oyenusaemvie pezyiomamot: JIP 1-8; MP 1-7; IIP 1-8)
2. IlapannenbHOe IIPOEKTHPOBAHEE.
(0146Hu6aeMbl€ pesyaemameol. JIP 3,4; MP 7; IIP §)
3. CpemHue 3HAYEHHUS M UX IIpUMEHEHUE B CTATHCTHKE.
(OL;eHueaeMble pe3yromamel: JIP 1-4; MP 1-4, IIP 7)
4. BekTopHOe 3aIaHMe IIPSIMBIX H ILTOCKOCTEH B IIPOCTPAHCTBE.
(oyenusaemvie pezynomamoi: JIP 7,8: MP 6,7; IIP 2)
5. CiokeHue rapMOHHYECKHX KOJICOAHIIM.
é)ueHuBa eMEIe pe3yJIbTaTkI. JIP 2-4; MP 5, 6; IIP 8)
6. I'padmaeckoe pemenne ypaBHeHHUH 1 HEPABEHCTB.
(oyenuBaemsle pe3yIbTaTEI- JIP 2-4: MP 5, 6; IIP 8)
7. IlpaBuiIbHEIE ¥ IOJIyOpaBUJIbFHEIE MHOTOTPAHHHUKH.
(oyenuBaemsrie pe3yabTaTsI: JIP 6;: MP 4; ITIP 6)
8. KoHmueckue ceueHNnA 1 UX IIPUMEHEHHUE B TEXHUKE.
é)ueHuBaeMbIe pe3yabpTarsl- JIP 1-3; MP 2, 4, 7, IIP 3, 6, 8)
9. ITouarue qudpepeHITHATIA U €T0 IPUIIOKEHUS.
G)L;eHuBaeMHe pe3yabTarsI- JIP 1-2, 8 MP 2-4, 6; IIP 5)
10. Ucropus orkpsoiTuii. HetoTOH 1 JleitOnum.
(oyenuBaembie pe3yabTaTeI- JIP 3-5: MP 1-3: IIP 5)
11. CxeMEBI MOBTOPHEIX MCOBITAHUM BepHyiuin.
(OueHuBa eMble pe3yJIbTaTkI- JIP 5-6; MP 4; IIP 3)
12. AccmenoBaHme ypaBHEHNI U HEPABEHCTB C IApPaMETPOM.
(oyenuBaemsbie pe3yIbTaTsl- JIP 1,8, MP 7, IIP 1,4)



2. TemaTH4yeckoe MJIAHNPOBAHUE

[Ipu peanuzauuu cojepxkanusi 0011e00pa3zoBaTEIbHON YyueOHOU AUCIUIUIMHBI «MaTemaTtuka:
anreOpa M Hayajga MaTeMaTHYECKOTO aHaiM3a; reoMmerpus» B mnpeaenax ocBoenus IIIICC3 na 6aze
OCHOBHOTO 001Iero o0pa3oBaHHs C TMOJIYYCHHEM CpeIHEro oOmiero oOpa3oBaHUS MaKCHMAallbHas
yueOHast Harpy3ka 00y4Jaromuxcsi COCTaBIISICT:

e 1o cnenuanbHOCTIM CIIO TexHmueckoro mpoduis mpodeccuoHabHOTO obpazoBanus — 351
Jac, U3 HUX aynuTopHas (o0si3aTenbHast) Harpy3ka oOydatonuxcst — 234 yaca; BHeayIUTOpHAs
caMoCTosATeNIbHAs padoTa cTyAaeHToB — 117 Jacos.

TeMaTnuyecknii mian
TemaTuyeckuii JIaH y4eOHOM TUCHHUILVIMHBI «MaTeMaTuKa» 1JIs CIeNMaJIbLHOCTH

22.02.01 Metamtyprust 4€pHBIX METAJIOB

YueOHas Harpyska, gac
Bo
. B3AHMOICHCTBHH C ©
< nperonaBaresieM g
? H3 HHX % \§
Buo yuebnoi pabomeoi. & S 3
Ayoumoprvle 3aHAmMUSL. § 8 E E
Cooeporcarnue oOyueHus: g D X g § S §
g 8 5| £8 | 58§
s 8 § | E¥ | &8
S S| 5§ (%8
3 8% 3
S 5 8
Beenenne 2 2 2
Pa3gen 1.Aaredpa 52 38 22 16 14
Tewma 1.1. Pa3Butne moHATHS O YnCIEe 15 10 6 4 5
Tewma 1.2. KopHu, cTenieHu u orapudmet 29 24 14 10 5
Tewma 1.3. [IpeoOpa3oBanue anreOpandecKix BEIPAKCHHN 8 4 2 2 4
Bueayoumopuaa camocmoamensnan paboma
1. PemieHne npuKIaaHbIX TEKCTOBBIX 3a7ad.
2. CocTaBiieHUE OMOPHBIX KOHCIIEKTOB B (hOpMe TaOIIHUIL U CXEM.
3. IToaroTtoBka K NpakTUYECKUM 3aHITHUSIM I10 Pa3JaTOYHOMY MaTepuay.
4. BrimonHeHNe JOMAIIHUX 3aJaHui.
5. IloaroroBka pedepara.
6. InanButyanbHOE IPOSKTHOE 33/1aHME.
7. IToAroToBKa K IPaKTHYECKUM 3aHSTHSIM.
Pa3ngen 2. OcHOBBI TPHTOHOMETPHH 42 22 8 14 20
Tewma 2.1. OCHOBHBIC IOHSTHS 5 2 2 3
Tema 2.2. OCHOBHBIE TPUTOHOMETPHUECKHE TOKAECTBA 14 8 2 6 6
Tema 2.3. IIpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUIECKUX 5 2 2 3
BBIpOKEHU I
Tewma 2.4. TpuroHoMeTpHUIECKHe YpaBHEHHS U HEPABCHCTBA 12 8 6 2 4
Tema 2.5. O6paTHBIE TPUTOHOMETPUIECKUE (DYHKITHH: 6 5 2 4
APKCUHYC, aPKKOCUHYC, apKTAHT€HC YHCIIa
Bueayoumopnas camocmosamensnas paboma
1. CocraBieHue TaOIHI] U CXEM.
2. Co3gaHne MakeToB.
3. BeimosnHeHUE TOMANTHAUX 3a1aHUH.
4. TloaroToBKa K MPAKTHYECKUM 3aHSTHSM.
Pa3nen 3. @yHKuuM, HX CBOICTBa U rpaduKH 44 28 14 14 16
Tewma 3.1. @ynkiun. [ToHsATHE 0 HENPEPHIBHOCTH (HYHKIMH 7 4 4 3
Tewma 3.2. CpoiicTBa pyHKINH 13 8 4 4 5
Tema 3.3. O6patHbie QyHKIUN 6 2 2 4
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Tema 3.4. CreneHHsle, MoKa3areibHbIe, JJorapupMuIecKie 1
TPUTOHOMETPUYECKHIE (QYHKIIHH.
OOpaTHBIC TPUTOHOMETPUIECKHE (QYHKIINH.

18

14

10

Bueayoumopnaa camocmoamensnan paboma
1.3amanme GyHKIHUN pa3TNIHBIMHU CIIOCOOAMHU.
2.IToAroToBKa K 3aIIUTE pacueTHOI paboTEHI.
3.ITonroroBka pedepara u co3maHUE MPE3CHTAIIHH.
4. IloaroToBKa K MPAaKTHYECKUM 3aHATHAM.

Paszgen 4. Hayajia MaTeMaTH4Ye€CKOr0 aHAJIM3A.

54

38

20

18

Tema 4.1. ITocimenoBaTeIbHOCTH

11

Tewma 4.2. [IpousBonHas U e€ MpUMeHEHHE

24

18

10

Tewma 4.3. IlepBooOpazHasi ¥ HHTErpal

19

14

10

ajo|o

Bueayoumopnaa camocmoamensnan paboma

1. Pemenue uccrienoBaTeIbCKUX 3aaay.

2. BeinonHeHyne JOMaIIHUX 3aaHuil.

3. [TonroroBka nokiaaa v Npe3eHTalNH C HCIOIb30BaHneM VHTepHeT
HUCTOYHUKOB.

4. ITonroToBKa K MPaKTUUECKUM 3aHATUSAM.

Pa3pnen 5. YpaBHeHMsI M HepaBeHCTBA

25

20

16

Tema 5.1. YpaBHEHHsI U CUCTEMBI YpaBHEHUHI

12

10

Tema 5.2. HepaBeHCTBa U CUCTEMBI HEPABEHCTB C ABYMsI IEPEMEHHBIMU

Tema 5.3. Ucnonp30BaHme CBOMCTB U rpadMKOB (PYHKIHIA IPH PEIICHUH
YpaBHEHHH U HEPaBEHCTB

= IN N (o

Bueayoumopnaa camocmoamensnasn paboma
1. BeinmosHeHWe TOMAIIHUX 3aJaHUH.

2. NaauBuayanbHOE IPOEKTHOE 3aaHue.

3. IToAroToBKa K NPaKTHIECKUM 3aHITHSIM.

Pasnen 6. DiieMeHThI KOMOMHATOPUKH, TEOPHU BEPOSTHOCTH U
CTATHCTUKHU

35

24

Tema 6.1. OcHOBHBIE TOHATHS KOMOMHATOPUKHN

15

12

Tema 6.2. D1eMeHTBI TEOPUHU BEPOSATHOCTEH

13

(o]

Tewma 6.3. [IpencraBneHne TaHHBIX (TaOJIUIB], THArpaMMBbI, TpahHKH)

Kol fee]

w| oW

Buneayoumopnan camocmoamenvnasn paooma

1. BrinonHeHNe HHIWBUYaTbHBIX TOMAIIHUX 33/ IaHUH.

2. Pemenue cUTYaIlMOHHBIX 33124 MO 33/IaHHBIM YCJIOBHUSM.
3. TToAroToBKA BEICTYIUIEHHH 110 33/JaHHON TEME C UCTIOJIb30BAHUEM
HNH(OPMAIIMOHHBIX TEXHOJIOTHHL.

4. TloaroToBKa K NpakTUYECKUM 3aHSATHUSIM.

Paspnen 7. 'eomerpust

97

62

26

36

Tewma 7.1. IlpsiMble U ILJIOCKOCTH B IIPOCTPAHCTBE

27

22

14

(o]

Tema 7.2. MHOrorpasHuUKR

20

10

o

SN

Tema 7.3. Tesra 1 MOBEePXHOCTH BPAIEHUS

16

10

Tema 7.4. IamepeHus: B reoMmeTpun

17

10

10

Tema 7.5. KoopauHaThl 1 BEKTOPEI

17

10

Bueayoumopuaa camocmoamensnan paboma

1. BelnonHeHNe NHAWBUAYAIBHBIX JOMAIIHUX 3aJaHUMH.
2. IToaroroBka K MPaKTUYECKUM 3aHSATHSIM.

3. BelnosiHeHUE IPOEKTHBIX 3aaHUM.

Ilpomesricymounas ammecmayus é hopme IK3amena

Bcezo |

351 ] 234 | 114 ] 120 [117
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XapaKkTepucTHKA OCHOBHBIX BH/I0B Y4eOHOM 1eATEeJbHOCTH CTY/ICHTOB

Copep:xanue 00y4eHHs

XapaKkTepHCTHKA OCHOBHBIX BH/IOB /IeSITEJIbHOCTH CTY/ICHTOB
(Ha ypoBHe y4eOHBIX JeiicTBHI)

BBenenne OsHaKOMJIEHHE C POJIBI0 MATEMATUKN B HAYKE, TEXHUKE, 9KOHOMUKE, MHPOPMAITHOHHBIX
TEXHOJIOTUAX U IPAKTHUIECKON JearesbHocTr. O3HAKOMIIEHHE ¢ IIEJIAMU U 3aJa4YaMu
uaydenns marematurn npu ocsoerun npodeccuit CIIO u crrermansrocreit CITO

Paznen 1. AJITEBPA
Tema 1.1. Brinonnenue apupMETHIECKUX IEHCTBAN HaJl YMCIaMH, COYETast YCTHBIE U UCHMEHHBIE TIPUEMBIL.

PasBuTtne momsTHA 0 yucire

Haxoxxnenue HpI/I6J'II/I)KeHHLIX 3HAYCHUI BEJIMYWH U HOFpeH.IHOCTeﬁ BBIYUCIICHHI (a6COJ’IIOTHOI71 u
OTHOCHTGHLHOﬁ); CpaBHEHHEC YUCJIOBBIX Bpra)KeHPIﬁ.
HaxomaeHHe OIIMOOK B Hp906pa3OBaHHHX M BBIYUCJICHHAX (OTHOCI/ITCH KO BCEM IIYHKTaM

ITPOTPAMMEI)
Tema 1.2. O3HaKOMIJIEHHE C TIOHATHEM KOPHs N-# CTeNeHH, CBOHCTBAMH PAaANKAJIOB M IPaBUIAMU CPABHEHUS
Kopnwu, crenern, morapugMer | KOPHEH.

DopMyIHpOBaHUE ONPEEICHHS KOPHS U CBOMCTB KOpHEH. BhIdncieHne u cpaBHeHNE KOPHEH,
BBINOJHEHUE TPUKUAKH 3HaueHHs KopHs. [IpeoOpa3zoBanye YUCIOBBIX U OYKBEHHBIX BBIPAKECHHH,
COJIepKAIIUX PAJUKATIBL.

BrimonHeHne pacyeToB 1o GopMyiaM, CoAepIKaIlIM pPaJUuKaiIbl, OCYIIECTBII HEOOX0AUMBIe
MIOJICTAHOBKY U npeoOpa3oBanus. OnpeesieHne paBHOCHIFHOCTH BEIpaKEHHH ¢ pagukanamu. Pere-
HUE UPPALUOHAIBHBIX YPABHEHUH.

O3HaKOMJIEHHE C TIOHATHEM CTEIICHHU C ACHCTBUTEIBHBIM [TOKA3aTEIIEM.

HaxosxneHne 3HaueHHUI CTENICHH, UCTIONB3YSI TPHU HEOOXOANMOCTH HHCTPYMEHTAJIbHBIE CPENICTBA.
3anuchIBaHUE KOPHS N-i CTETNICHH B BUJIC CTEIICHHU C JPOOHBIM ITOKa3aTeieM U Ha000pOT.
DopMyIMpOBaHKE CBOWCTB cTeneHell. Boruncnenne creneneit ¢ paiiMoHaJIbHbIM IIOKA3aTeseM,
BBINOJIHEHUE NTPUKUIKY 3HAUEHHsI CTEIICHH, CPAaBHEHHE CTEIICHEH.

[Ipeo6pa3zoBanye YNCIOBBIX U OYKBEHHBIX BHIPOKEHHUH, COJEPIKAINX CTEIICHH, IIPUMEHSSI CBOMCTBA.
Pemenne nokaszaTenbHbIX ypaBHCHUI.

O3HakoMJIeHUE ¢ IPUMeHEeHHeM KOpPHeH U cTelleHeH IPU BEIYUCIeHUN CPEeTHUX,
JIeJIEHUHU OTPE3Ka B «30JI0TOM ceYeHHUm». PellteHne IpUKJIATHBIX 38424 Ha CJI0MKHBIE
IPOILEHTHL

Tema 1.3.
IIpeobpasosanue
aJrebpanvecKuX BHIPAKEHUH

BrimonHenue npeoOpa3oBaHuii BRIpaKEHHH, TPIMEHEHHE (OPMYII, CBI3aHHBIX CO CBOHCTBAMH
cTeneHer u jorapudmos.

Omnpenenenne 001acTH JOMYCTUMBIX 3HAUSHUH JIOTapu(MUIECKOTO BeIpakeHus. PemeHne
Jorapu(p)MUIECKUX YpaBHEHHUI

Pazgen 2. OCHOBLI TPUT'OHOMETPUN

Tema 2.1.
OcCHOBHBIE IIOHATHS

Nayuenne pagmaHHOIO METO[a U3MEPEHUsSI YIJIOB BPAIEHUs U UX CBA3U C I'PaJIyCHOMN
Mepoii. U300paskeHne yIiioB BpallleHUus HA OKPYKHOCTU, COOTHECEHHE BEJTMYNHEL yTJIa C
€T0 PacCIIoIOKeHUEM.

DopmyIMpoBaHUE OIPEIeIeHUM TPUTOHOMETPUIECKUX (DYHKITUI JIJIsT YIJIOB IIOBOPOTA U
OCTPBIX YTJIOB IIPSMOYTOJIBHOTO TPEYTOJIbHUKA U 00bSCHEHNE X B3aUMOCBSIZN

Tema 2.2.
OcHOBHEIE TPHUTOHOME"
TPIYECKHE TORICCTBA

IIprmeHeHMEe 0OCHOBHBIX TPUTOHOMETPUYECKUX TOMKIECTB JJIsI BEIUUCIIEHUS 3HAYEHUH
TPUTOHOMETPUYECKUX (DYHKIIWIN 10 OJHOM M3 HUX

Tema 2.3. Ipeo6pasoBanust
NpocTedIIMX TPHTOHOMETPH-
YeCKHX BbIpaxKeHUH

W3ydeHne oCHOBHBIX (pOPMYIT TPUTOHOMETPHH: (HYOPMYITEI CIIOXKEHHS, YABOCHUSI, TPe0Opa30BaHUs
CYMMBI TPHTOHOMETPHUYECKUX (PYHKIMI B IPON3BEJICHUE Y IPOU3BENICHUS B CYMMY M IIPHMEHEHHE
IIPU BBIYUCIICHUH 3HAUCHUS TPUTOHOMETPUUECKOTI0 BBIPAXKEHUS U YIPOILIEHHUS €Tro.
O3HaKOMJIEHHE CO CBOMCTBaMM CUMMETPHUH TOYEK Ha €MHUYHON OKPY>KHOCTH U NIPUMEHEHUE UX
JUisi BEIBOJA (OpPMYJT IPHBEICHHS

Tema 2.4.

IIpocTeiimme TPUIroOHO-
MeTpHyecKue

YPaBHEHHUS M HEPABEHCTBA

Pemenne o gopmynaM u TPHTOHOMETPHIECKOMY KPYTY HPOCTEHIINX TPUTOHOMETPHIECKHX
YpaBHEHHUH.

[TpnmeneHne 00ImMMX METOMOB PEIICHUS ypaBHEHUH (IIpUBECHIE K TMHEHHOMY, KBaIpaTHOMY,
METO/] Pa3IoKeHNsI Ha MHOXKHTEIIH, 3aMEHbI IEPEMEHHOIT) IPH peIleHNH TPUTOHOMETPHIECKIX
ypaBHEHHUH. YMeHHe 0OTMe4aTh Ha Kpyre pellieHus IPOCTeHIINX TPUTOHOMETPUYECKUX HEPaBEHCTB

Tema 2.5.

Oo0paTHbIe
TPUIOHOMeTpPHYeCKHe
bynkuum:

APKCHHYC, APKKOCHHYC,
APKTAHTeHC YHCIA

O3HaKOMJICHHE C TIOHATHEM OOPATHBIX TPUTOHOMETPUICCKHUX (DYHKIIHH.
3y4enne onpeneneHni apkCHHyca, apKKOCHHYCa, apKTaHIeHCa YHCia, GOPMYJIMPOBAHUE HX,
n300pakeHHe Ha eqMHUYHOMH OKPY)KHOCTH, TPUMEHEHHE P PELICHUH ypaBHEHUI

Paznen 3. ®VHKITUU, UX CBOMCTBA Y TPAOUKH

Tema 3.1.
DyHKIHH.
ITonsiTue o
HelpepbIBHOCTH (pyHKIMH

O3HaKOMIIEHHE ¢ TIOHATHEM IIEPEMEHHOI, IPIMepaMi 3aBUCUMOCTEH MEXIy ITepEeMEHHBIMH.
O3HaKOMIIEHHE ¢ TIOHATHEM TpadiKa, OTpeeIeHe IPUHAIIEKHOCTH TOUKH TpaduKy QYHKIUH.
Omnpenenenue o ¢hopMyiie mpocTeiilieil 3aBUCUMOCTH, BHa ee rpaduka. BeipaxkeHue mo dpopmyre
OJTHOM TepeMEHHOI uepe3 apyrue.

O3HakoMIIeHHE ¢ onpeaeneHreM QyHKIMHY, popMyaupoBanue ero. Haxoxaenue obnactu 17




onpeieIeHust M 00JacTH 3HAYCHUH (YHKIIUH

Tema 3.2.

CpoiicTBa GyHKIIHH.
I'paduyeckas uHTEepIpeTaNusl.
IIpumeps! GyHKIHOHAIBHBIX
3aBHCHMOCTEll B peajbHbIX
npoueccax u sABJIeHUsIX

O3HakoMIJIEHHE € IpUMepaMH ()yHKIMOHABHBIX 3aBUCHMOCTEN B PEalIbHBIX MIPOLIECcCax U3
CMEKHBIX JUCIUATLINH.

O3HaKOMJIEHHUE C JOKa3aTeJIbHBIMU PACCYXACHUSIMU HEKOTOPHIX CBOWCTB JIMHEHHOM U
KBaJIpaTHIHOM (DYHKIUI, TIPOBEJCHNE UCCIICIOBAHUS JIMHEHHOM, KyCOYHO-IMHEWHOH, TPOoOHO-
JTMHEHHOM U KBAJIPaTUIHON (PYHKITHIA, ITOCTpOeHHE HX rpadukoB. [locTpoeHne U YTeHHE rpad)uKoB
¢yukmit. UccnenoBanue QyHKIHH.

CocraBiieHne BUIOB (GYHKIHUHI 10 JAHHOMY YCJIOBHIO, PEIICHHE 3a/1a4 Ha SKCTPEMYM.
BeinonHenue npeobdpasoBanuii rpaduka GyHKIMN

Tema 3.3
O0paTHbIe PyHKIMH

M3ydeHue noHsaTus: 00paTHOM (QyHKIMHU, OTIPEICIICHUE BUIA U IIOCTPOCHHE Tpadruka 0OpaTHOM
(GyHKIUH, HAXOXKICHHE ee 00JacTH omnpenesieHus U 00JacT 3HaueHu. [IpuMeHeHne cBOMCTB
(GYHKUMI IpH NCCIIeI0OBAaHUN YPaBHEHUH U PEIIeHNH 3a1ad Ha SKcTpeMyM. O3HaKOMIICHHE C
TIOHSTHEM CIIOKHOH (QYHKIUH

Tema 3.4.

Crenersie, HOKa3aTe/ILHELE,
JiorapuMuIecKHe u
TPHTOHOMETPHYECKHE
dyurimu. O6paTHbIe
TPHIOHOMETPHYIECKHE
byEKITAR

Brrancnenne 3nadeHui GyHKINHA 10 3HAUSHUIO apryMenTa. OmpeiesieHne MOoNoKEeHNs TOYKH Ha
rpaduke 1o ee KOOpAUHAaTaM B Ha000poT.

Vcrionp30BaHme CBOWCTB (DYHKIUI AJIsI CpaBHEHWSI 3HAUCHUH CTEIIeHel M JIOTapu(pMOB.
ITocTpoenne rpadprKoB CTEEHHEIX M JIOTAPU(PMUUCCKUX (PYHKITHIA.

Pemenne noka3arenbHBIX U JIOTApH(YMUYESCKUX YPAaBHEHUIT U HEPABEHCTB 10 U3BECTHBIM
AITOPUTMAaM.

O3HaKOMIJIEHHE C TIOHATHEM HETIPEPHIBHOH Mepuoandeckoil QyHKImu, GopMyIupoBaHUe CBOMCTB
CHHYCa ¥ KOCHHYCa, IOCTPOCHUE HX IPaHKOB.

O3HaKOMIJICHHE C ITOHATHEM TapMOHHYIECKHX KOJIeOaHHH M IIpUMepaMy rapMOHHUUYECKUX KoyeOaHnit
JUISL OTTMCAHMS TIPOIIECCOB B (PU3MKE M APYTUX 00IACTAX 3HAHMS.

O3HaKOMIJICHHE C ITIOHSATHEM Pa3pbIBHOM NepHoIideckoi GpyHKINH, GopMyIHpoBaHIE CBOWCTB
TaHIeHCa M KOTaHT'€HCa, TOCTPOSHUE MX rpadrkoB.

[Ipumenenne cBOUCTB GYHKUUI Ul CPAaBHEHHS 3HAUEHUH TPUTOHOMETPUIECKUX (YHKITHIA,
pelIeHUs] TPUTOHOMETPpHUYECKHUX ypaBHeHui. [locTpoenne rpadukos 0OpaTHBIX
TPUTOHOMETpHYECKUX (QYHKLHUH U ONpeAeneHne no rpaukamM ux CBOKUCTB.

Brimoniaenwne npeobpa3oBaHus rpadHUKoB

Pasnea 4. HAYAJIA MATEMATUYECKOI'O AHAJIM3A

Tema 4.1.

ITociienoBaTeJIbHOCTH

O3HaKOMIICHHE C IIOHATUEM YHCIOBOH MOCIIE0BATENBHOCTH, CIIOCO0AMH e¢ 3aJaHus,
BBIUHUCIICHUSIMHU €€ WICHOB.

O3HakoMIIEHHE € TIOHATHEM TIpejieNa ocIe0BaTeNbHOCTH. O3HaKOMIIEHHE C BEIYUCIEHUEM CYMMBI
OECKOHEYHOI'0 YHCIIOBOTO Psijia Ha MPUMEPE BEIYHUCIICHUS] CYMMBI OECKOHEYHO YOBIBAIOIIEH Ireo-
METPUUYECKON IPOTPECCHHU.

Pemenne 3aad Ha mpuMeHeHHE POPMYITBI CyMMBI OECKOHEYHO yOBIBAOIIEH TeOMETPHIECKOI
IIporpeccun

Tema 4.2.
IMpousBoanas
M ee IPpUMeHeHne

O3HaKOMJIEHHE C TOHSATHEM IPOU3BOIHOM.

U3zydenue u GopMyIUpOBaHUE €€ MEXaHHYECKOTO M T€OMETPHUUECKOTO CMBICIIA, H3YYCHHUE
QJITOPUTMA BBIYHMCIICHHS IPOM3BOIHOM Ha IIPHMepe BEIYHUCICHUSI MTHOBEHHOM CKOPOCTH U YTJIOBOTO
K03 hHIMEeHTa KacaTeJIbHOM.

CocraBiieHre ypaBHEHHS KacaTelbHOH B 00IIeM BHIE.

YcBoenne npasui quddepeHInpoBaHus, TAOIUIEI TPOU3BOAHBIX AIEMEHTAPHBIX (YHKITHH,
npuMeHeHne i 1uddepenpoBanus GYHKIUH, COCTaBICHNS YPaBHEHHS KacaTeIbHOM.
Wzyuenne TeopeM o CBSA3U CBOMCTB QYHKIIMU U IPOU3BOIHOM, (POPMYITHUPOBKA UX.
[IpoBeneHre ¢ MTOMOIIBIO IPOU3BOAHON HUCCIICAOBAHUSA (QYHKIINH, 3aJaHHOHN (HOPMYIIOi.
VYcraHoBII€HHE CBA3U CBOMCTB (DYHKIIMH M IIPOU3BOAHOM IO MX rpadukam.

[TpumeHeHre NPOM3BOIHOI AJIsI PEIICHUs 33/1a4 Ha HAX0XKJeHHE HanOOoJIbIIero, HAMMEHBIIIETO
3HAUESHUsI U HA HAXOXKJCHHE IKCTpeMyMa

Tema 4.3.
IlepBooOpa3nas u MHTerpaj

O3HaKOMJIEHHE C TIOHATHEM HHTETpajia U MepBOOOpa3HOM.

Wzyuenne npaBuiia BEMHCIEHUS ITEpBO0Opa3HOii u TeopeMbl HproToHa— JleiiOHuma.

Pemenne 3aa4d Ha cBSA3b IEPBOOOPA3HON M €€ IPOU3BOAHOMN, BBIYHCIEHHE ITePBOOOPA3HOI s
JAHHOU (DYHKIIHH.

Pemenne 3aJa4 Ha IPUMCHCHUEC MHTErpajia AJis1 BBIYMCIICHUS d)HSquCKI/IX BCJIMYUH U l'lJ'IOLLIa)ICﬁ

Pasnen 5. YPABHEHUS 1 HEPABEHCTBA

Tema 5.1.
YpaBHEHUSI H CHCTEMBI
YPaBHeHUM

O3HaKOMJIEHHE C TPOCTEHIINMH CBEICHUAMH O KOPHAX anreOpanuyecKuX ypaBHEHUH, OHATHIMU
HCCIIeIOBAaHUs YPaBHEHHUI U CHCTEM YpaBHEHHH.

U3ydeHne TeopuH paBHOCWILHOCTH yPaBHEHUIA U ee TpruMeHeHus. [[0BTOpeHre 3alKCH PEIeHuUs
CTaH/IAPTHBIX ypaBHEHHA, IPUEMOB IPe0OPa30BaHUsl YPABHEHUH JJIsl CBEJICHHS K CTAHIAPTHOMY
YPaBHEHHUIO.

Pemrenne palroHATBHBIX, HPPAHOHAIBHBIX, TIOKA3aTEIbHBIX M TPHTOHOMETPHUUYECKUX YPaBHEHUH U
CHCTEM.

Pemenne ypaBHeHI/II;’I C IPUMEHCHUEM BCEX NPUEMOB (paSJ’lO)KeHI/Iﬂ Ha MHOX>XHWTCIIM, BBEACHUA HOBBIX
HEHM3BECTHBIX, ITOJICTAHOBKHU, Irpa)HIeCKOro METO/Ia).

nOBTOpeHI/Ie OCHOBHBIX IIPUEMOB PEHICHUSA CUCTEM.

PelieHne cucteM ypaBHEHHH ¢ TPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.
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Tema 5.2
HepaBencrna.

Pemenne HepaBEeHCTB U CHCTEM HEPABEHCTB C MPUMEHEHUEM Pa3JIMUHBIX CIIOCOOOB.

Tema 5.3

Hcnoab3oBaHue CBOMCTB H

rpa¢gukoB GpyHKIUI npu
peLieHUH YPaBHeHUH U

Hcnons3oBaHne CBOMCTB U TpaduKOB (GYHKIUH IS pEIICHHs ypaBHEHHUIHA.

O3HaKoMIJIEHHE ¢ OOLTMMHU BOIPOCAMH PELICHHUS HEPAaBCHCTB U UCIIOJIb30BAHUE CBOWCTB U TpadukoB
(YHKIMIA Y peIICHUH HEPaBEHCTB.

[IpumMeHeHne MaTeMaTHYECKUX METOJIOB JJIsl PEIICHUS COACPKATENBHBIX 3a7a4 U3 Pa3IHYHBIX

HCPABCHCTB. o0acTell HAyKH U MPAaKTUKU. HTepIpeTHpOBaHUE PE3YIIBTATOB C YIETOM PEATbHBIX OTPaHHYCHUI
Paznen 6. JJIEMEHTHI KOMBUHATOPHKH, TEOPAU BEPOSITHOCTEM
U CTATUCTHUKH
Tema 6.1. WzyueHnne npaBuia KOMOHHATOPHKH ¥ IPUMEHEHHE TIPH PEIICHUH KOMOWHATOPHBIX 3a/1a4.
OcHOBHEBIE IOHSTHS Pemenne koMOMHATOPHBIX 33]1a4 METOOM Iepedopa H 10 TPABIITY YMHOXKCHHS.
KOMOMHATOPHEH O3HaKOMJICHUE C MMOHATUSIMHA KOMOMHATOPUKHU: pPa3MEIICHUSIMH, COYCTAHUSIMH, TICPECTAHOBKAMHU 1
(dhopmynamu 1yt uX BerauciacHUs. OO0bsiCHEHUE U IPUMEHEHUE (HOPMYIT JIIsl BEIYUCITICHUS
pa3MelIeHN, TepecTaHOBOK M COYETaHUM MPHU PEIIeHUH 3a/1ay.
OsznakomieHne ¢ 6uaoMoM HetoToHa u TpeyromsarnkoM [lackamns. Pemenne npakTuyeckux 3aaad ¢
HCTIOJIb30BAHUEM MOHATHH M IPAaBUJI KOMOMHATOPUKHU
Tema 6.2. M3ydeHune K1accu4ecKoro onpeieneHus BEpOsITHOCTH, CBOMCTB BEPOATHOCTH, TEOPEMBI O CyMMeE
DJIeMEHTH TeOpHH BEPOATHOCTEH.
BEPOSTHOCTEH PaccMoTtpenue mpuMepoB BBIUMCIICHUS BEPOSTHOCTEH. Perenune 3a1a4 Ha BIYUCIICHHE
BEPOSTHOCTEH COOBITHIA
Tema 6.3.

TIpencraBienue JaHHBIX
(TabIrmIIEI, qEaTpPaMMEL,
rpadmkm)

O3HaKOMIIEHHE C TIPEACTABICHIEM YHCIIOBBIX JaHHBIX U UX XapaKTEePUCTUKAMH.
Pemenne npakTuueckux 3agad Ha 00pabOTKy YHCIOBBIX JAHHBIX, BBIYUCICHHE X XapaKTEPUCTUK

Paznen 7. TEOMETPUS

Tema 7.1. DopMyIIMPOBKA U MIPUBEIEHHUE JT0KA3aTEIbCTB IPHU3HAKOB B3aUMHOIO PACIIOJIOKEHHS TIPSIMBIX H
IIpsiMEle B ITOCKOCTH B IUIOCKOCTEN. Pacro3HaBaHue Ha YepTeKax U MOJENSIX Pa3IMYHbIX CIyYaeB B3aHMHOTO
IIPOCTPAHCTEE PAacIOJIOKEHHs MPSAMBIX M IUIOCKOCTEH, apryMEHTHPOBAHHE CBOHX CyXIeHHH. POpMyITHpOBaHUE
OIIPEACICHNU, IPU3HAKOB U CBOMCTB HapaHHeHLHBIX u HepHeHZ[I/IKyHﬂpHBIX IIJIOCKOCTCH,
JBYTPAHHBIX U JIMHEHHBIX YTIIOB.
Brimonaenue IIOCTPOCHHUS YTIIOB MEXIOY IPAMBIMU, HpﬂMOﬁ 1 IJIOCKOCTHIO, Me)KZ[y IIJIOCKOCTSAMMU 110
OIIMCAHUIO U paCH03HaBaHI/Ie HUX HA MOJOCIIAX.
HpI/IMeHeHI/IC MPU3HAKOB U CBOﬁCTB PacroyIOXKEHUA MPAMBIX U HHOCKOCTeﬁ IIpy pE€IICHUH 3a1a4.
1/1306pa>1<eHI/Ie Ha pUCYHKaX U KOHCTPYUPOBAHUE HA MOJACIIAX NEPIECHAUKYJIAPOB U HAKIIOHHBIX K
TIJIOCKOCTH, MPAMBIX, AapaJIJICIIbHBIX HHOCKOCTeﬁ, YIJI0B MEXAY HpHMOﬁ " IJIOCKOCTBIO U
000CHOBAHKE MTOCTPOEHHUSL.
PCH_IGHI/IC 3aJa4 Ha BBIYHUCICHUE TCOMETPUUCCKHUX BEJIMYHH. OHI/ICLI' BaHUEC paCCTOSAHUA OT TOYKH N0
IIJIOCKOCTH, OT HpHMOﬁ J10 IIJIOCKOCTH, MC)KHy IIJIOCKOCTSIMH, Me)K,Hy CerIHI/IBaIOHH/IMI/ICﬂ Hp}IMBIMI/I,
MEX/Ty TIPOU3BOJILHBIMU (DUTYpaMH B TPOCTPAHCTBE.
DopMyTHPOBAHUE U JOKa3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOPEM CYIIECTBOBAHUSI,
CBOWCTBA).
HM300pakeHre HA YyepTexkKax ¥ MOJENAX PACCTOSAHUS M 000CHOBAHME CBOUX Cy)KIeHuit. Onpenenenue
U BBIYHUCIICHUC paCCTOHHI/Iﬁ B I[IPOCTPAHCTBE. HpI/IMCHeHI/Ie (bOpMyJ'[ 1 TCOPEM INIAaHUMETPUU I
peleHus 3aau.
O3HaKOMHeHI/Ie C INOHATHUEM NAPAJIJICIIBHOTO MPOCKTUPOBAHUSA U €TI0 CBOﬁCTBaMH. (DOpMyJ'IHpOBaHP[e
TEOPEMBI O TUIOIIAIH OPTOTOHATBEHOMN MPOEKIIMHA MHOTOYTOJIbHHKA.
IIpumeHeHre TeoprH yisi 000CHOBAHMS MOCTPOSHUH 1 BRIYHUCIICHU . APryMEHTHPOBaHHUE CBOUX
CYXXJICHHI O B3aHMHOM PacCIOJIOKESHUH IPOCTPAHCTBEHHBIX QUTYP
Tema 7.2. Onucanye 1 XapaKTEPUCTUKA Pa3JIMYHbIX BUIOB MHOTOIPAHHUKOB, TIEPEYUCIIEHHE HX DJIEMEHTOB U
Mszororpasaukn CBOWCTB.
[/[306pa)KeHl/le MHOFOFpaHHVIKOB U BBITIOJIHCHUC HOCTpOeHI/Iﬂ Ha H306pa)KeHI/I$[X U MOICIIAX
MHOFOFpaHHHKOB.
Brruucienue IMHEHHBIX DJIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX KOHq)I/IpraHI/ISIX,
apryMEHTHPOBAHHE CBOHMX CY)KICHHUA. XapaKTepUCTHKA 1 U300paKEHHE CEUCHUsI, Pa3BEPTKH
MHOT'OI'paHHUKOB, BBIYUCIICHUE HHOIHaHefI HOBerHOCTeﬁ.
IMocTpoenue mpocTelmux cedeHunii Kyda, Ipu3Mbl, mupaMu sl [IpuMeHenue (HakToB U CBEISHHUN 13
HﬂaHHMeTpHH.
O3HakOMJICHHE C BUIaMH CHMMETPUIl B IPOCTpaHCTBE, HOPMYIHPOBAHUE ONPEICICHHUI 1 CBOMCTB.
XapakTepucTHKa CHMMETPUH TeJl BPAIICHHUs] U MHOTOIPaHHHUKOB.
[IpuMeHeHnEe CBOMCTB CHMMETPHH MPH PelIeHUH 3a/1a4. Vcrnonp30Banie IPpHOOPETEHHBIX 3HAHUH
JUT UCCIIENOBAHUA U MOJACIIMPOBAHNSA HECIIOKHBIX 3a/1ay.
I/I306pa>KeHHe OCHOBHBIX MHOT'OT'PAHHUKOB U BBITIOJIHEHUE PUCYHKOB I10 YCJIOBUAM 3aa4
Tema 7.8. O3HaKOMIJIEHHE C BUIAMH TeJl BpalleHusi, GOpMyITUpOBAHUE UX OMPEIEIICHUI U CBOHCTB.
TeJia ¥ TOBepXHOCTH DopMyITHPOBaHHE TEOPEM O CEUYCHHUH IIapa IIOCKOCTHIO U IIOCKOCTH, KacaTelnbHOH K cdepe.
BpAleHAA XapakTepucTHKa U H300paKeHHUe TEN BPAIICHHS, UX Pa3BEPTKH, CEUCHHS.

Pemenue 3aau Ha IOCTPOEHHUE CEUEHUM, BBIYUCIIEHHUE AJIMH, PACCTOSHUMH, YIIIOB, MJIOMAAeH.
ITpoBeneHne qOKa3aTeNbHBIX PACCY)KICHUM IPU peIIeHUH 3aa4.
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[IpumeHneHme CBONCTB CHMMETPHUH IIPY PEIICHUH 3a/1a4 Ha TeJla BPaleHUs, KOMOMHALIUIO Tell.
M300paxkeHne OCHOBHBIX KPYIJIBIX TEJl M BHIMOJIHEHHE PUCYHKA M0 YCIOBHUIO 3aJa4l

Tema 7.4.
Namepernus
B TeOMETpPHH

O3HaKOMIJIEHHE € TIOHATHAMH TIOIAIH U 00beMa, aKCHOMaMHU U CBOMCTBAMH.

Pemenne 3a1a4 Ha BEIYHCIICHNE TUTONIAEH IUIOCKUX (GUTYpP C MPUMEHEHHEM COOTBETCTBYIOLIHX
(dopMyI 1 (aKkTOB U3 INITAHUMETPHUH. V3ydeHne TeopeM 0 BEYUCICHUH 00BEeMOB IIPOCTPAHCTBEHHBIX
TeJI, pellieHne 3a1a4 Ha IIpUMeHeHne (OpMyYIT BBIYUCICHHS 00beMOB. M3ydenue Gpopmyi s
BBIUHUCIICHUS IJIOMaAeH IOBEPXHOCTEH MHOIOTPAHHHUKOB U TEJl BPAIllCHHUS.

O3HaKOMJICHHE C METOJJOM BBIYMCIICHHS ILUIOIIAH TIOBEPXHOCTH cepbl. PenieHue 3amay Ha
BBIYHCIICHUE TUIOMAIeH TOBEPXHOCTH MPOCTPAHCTBEHHBIX TEI

Tema 7.5.
KoopmuHaTe
¥ BEKTOPHI

O3HaKOMJIEHHE C TIOHATHEM BEKTOpa. M3yueHne 1ekapToBOi cUCTeMBl KOOPAMHAT B IIPOCTPAHCTBE,
MIOCTPOCHUE I10 33JaHHBIM KOOpPIUHATaM TOYEK U IIOCKOCTEH, HaX0KICHUE KOOPANHAT TOUEK.
Haxosxienue ypaBHEHHIA OKPYKHOCTH, c(epbl, TNIOCKOCTH. BEIYHCICHUE PacCTOSHUN MEXITY
TOYKAMH.

M3ydeHne CBOWCTB BEKTOPHBIX BEJIMUMH, IIPABUII PA3JI0KEHUS BEKTOPOB B TPEXMEPHOM
MPOCTPAHCTBE, NPABUJI HAXOXKACHUS KOOPAUHAT BEKTOpa B IPOCTPAHCTBE, MIPABUJII IEHCTBHIH ¢
BEKTOPaMH, 3aJaHHBIMU KOOPAWHATAMH.

IIprMeHeHre Teopuu NP PELICHUH 3a]a4 Ha JeHCTBUS ¢ BeKTopaMu. M3yueHue ckaisapHOro
MIPOU3BEICHUS BEKTOPOB, BEKTOPHOT'O ypaBHEHHA NPSMOH U IIocKocTU. [IpuMeHenne Teopuu mpu
peleHny 3a1a4 Ha AEHCTBUS C BEKTOPaMH, KOOPAUHATHBIN METO/, IPUMEHEHHE BEKTOPOB I
BBIYHCJICHUS BEJIMYUH YIJIOB U paccTOSHUN. O3HAKOMJIEHHE C OKA3aTeIbCTBAMH TEOPEM
CTEPEOMETPHUH O B3aUMHOM PaCIOJIOKEHUH MPSIMBIX U TNIOCKOCTEHN ¢ MCIOJIb30BAHUEM BEKTOPOB
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3. YueOHO-MeToAuYeCKOoe U MaTepPUATIbHO-TEXHUYECKOe 00ecneueHue MpPorpaMmbl
yuyeOHo# nucununanmubl «MaTeMaTuka: ajredpa U HA4YaJIa MATEMAaTHYECKOI0 aHAJIN3a;
reoMeTpus»

Peanuzanus yqyeOHOM TUCHUTUIMHBI TpeOyeT Hamu4us yueOHoro kabunera «MarteMaTukm.
Kabuner maremaruku
[lepeueHb OCHOBHOTO 00OPYI0BaHMs, y4€OHO-HATIISTHBIX TTOCOOMIA:

- KOMITJIEKT MeOemH ISl Pero/1aBaTes,

- KOMILJIEKT MeOemnu 115t o0yyaronmxces Ha 25 nocaoyHbIX MeCT,

- IOCKa ayJAUTOpHAs,

- KOMILJIEKT YePTEKHBIX HHCTPYMEHTOB,

- MOJIETH MPOCTPAHCTBEHHBIX TETI,

- KOMIUICKT y4eOHBIX TaOJIHII,

- KOMITJIEKT y4eOHBIX IJIAKaTOB,

- KOMILJIEKT HOPTPETOB YYEHBIX-MAaTEMaTHKOB,

- KOMITBIOTED,

- MyJIbTUMEIUA-TIPOEKTOP,

- SKpaH HACTEHHBIN.

[IporpamMmMHoe obecrieueHue:

- Microsoft Windows 7 (munensus Ne61046615, aBTOpM30BaHHBIA HOMEp JIMIIEH3HMATA
91049631ZZE1410),

- Microsoft Office 2003 (nmuensus Ne41764220, aBTOpPHU30BaHHBIH HOMEp JIMIICH3HWATA
61748179ZZE0902),

- PN KL 4851RATFQ Kaspersky WorkSpace Security Russian Edition. 250-499 User 1 year
Educational Renewal License (JIunensuonnoecornamenue Ne JJOA300419/1-1/175).

B OubnuoreuyHslii (GOHI BXOAIT y4COHHKH, y4eOHO-METOMWYCCKUN KOMILJIEKC JUCITUTUTHHBI
(YMK]I), obecreunBaroniye OCBOCHHE HHTETPUPOBAHHOW yueOHOW AUCHUIUIMHBI «MaTemaThkay,
PEKOMEH/IOBAaHHBIC WJIM JOMYIICHHBIC IS WUCIOJIB30BaHUS B MPOPECCHOHATBHBIX 00pa30BaTEIbHBIX
OpraHM3alysIX, pealu3ylInuXx o00pa3oBaTeNbHYI0 MPOTpaMMy CpedHero oOmero oopazoBaHUs B
npenenax ocsoerust OITOIT CITO (TTIICC3) na 6a3e 0CHOBHOTO 00IIIET0 00pa30BaHusl.

bubnuoreunsiit (HOHA  TOMOJIHEH HHIMKIONEAUSIMH, CIPABOYHUKAMU, HAYYHOM, HAy4dHO-
MONYJIAPHOM JINTEPATypOH IO MATEMATHKE.

B mporecce ocBoeHust mporpaMmbl y4eOHOW AUCIUILTUHBI «MaTeMaTHKay CTYIEHTHI JTOJKHBI
MMETh BO3MOXHOCTB JIOCTYIIA K AJICKTPOHHBIM YIeOHBIM MaTepHajgaM Mo MaTeMaTHKE, UMEIOIUMCS B
CcBOOOHOM JOCTYyTIE B C€TH VIHTEpHET (IIEKTPOHHBIM KHUTAM, TPAKTUKyMaM, TeCTaM U JIp.).

4. UudopmannoHHoe odecnieyeHue 00y4eHus
Jlutepatypa aJ1 CTy1eHTOB

1. bammakos, M. U. Marematuka : yuebnuk / M.1. bammaxkos. - 2-e u3n., crep. - M. : KHOPYC, 2019.
- 394 c. - (Cpennee npodeccnoHanbHOE 00pa3oBaHue).
2. bammakoB, M. U. MaremaTuka: 3a1a4Huk : yueOHoe mocooue / M.U. bammakos. - 5-e u3., crep. - M. :
W3natenbekuii meHTp" Axagemus'”, 2018. - 416
3. bammakoB M. M. MaremaTuka : y4eO. i CTyA. yupexnaeHuil cpen. mpod. obpasosanus /M. W.
BbammakoB. — 7-e u3z., crep. — M. : U3narenbekuit ieHTp «Akanemus», 2020. — 256 c.ISBN 978-5-
4468-9556-4 https://www.academia-moscow.ru/reader/?id=477386#copy

Jluteparypa ajs npenoaasaresen

1. O6 ob6pazoBanuu B Poccuiickoit denepanuu: denep. 3akoH 0T 29.12. 2012 Ne 273-D3 (B pex.
®enepanbHbIX 3ak0HOB 0T 07.05.2013 Ne 99-D3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-D3,
ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-D3, ot 03.02.2014 Ne
15-®3, ot 05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ u3m.,

21



BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014 Ne 145-®3, B pen. ot 03.07.2016, c uzm.

ot 19.12.2016.)

[Tpuka3z MunucrepctBa oOpazoBanust U Hayku P® ot 17.05.2012 Ne 413 «O06 yrBepx)aeHuu
(dhenepaIbHOTO0 TOCYIapCTBEHHOI'O 00pa30BaTEIBHOTO CTaHAApTa CpeaHero (MOoJHOro) olmero o00-
pa3oBaHUM».

[Ipuka3z MunucrepctBa oOpa3zoBanuss u Hayku P® ot 31 nmekabps 2015 r. N 1578 "O BHeceHuun
U3MEHEHHH B (QenepajbHblii ToCcylapCcTBEHHBI 00pa30BaTENbHBIM CTaHIAPT CPEAHEro OOIIero
oOpa3oBaHMs,  yTBEPXKIEHHBIH MpuUKa3zoM MUHHUCTEpCTBA 00pa3oBaHUs W Hayku Poccuiickoit
Oenepauun ot 17 mas 2012 r. N413".

[Tucemo JlemapraMeHTa TOCYyIapCTBEHHOM MOJIUTHUKHU B cepe moAroroBku padouux kaapos u JAI1O
MunucrepcrBa oOpazoBanus u Hayku P® ot 17.03.2015 Ne 06-259 «Pexomenaanuu mo opraHu3aiu
MOJIy4eHHUsl CpelHero oOlmiero oOpa3oBaHMsA B IpejaeiaX OCBOCHHS 00pa3oBaTeNbHBIX MPOrpaMm
cpenHero mpoeCCUOHATBLHOrO 00pa3oBaHUs Ha 0a3e OCHOBHOrO 00mIero oOpa3oBaHUS C YyYETOM
TpeOoBaHUN (efepallbHBIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB M  IOJIy4aeMoOi
npo¢eccur WM CIeNUAIBHOCTH CPEIHEro MPo(ecCHOHANTBHOTO 00pa30BaHUs».

[IpumepHasi ocHOBHast oOpa3oBaTenbHas MpOrpaMMa CpeAHEro o0IIero o0pa3oBaHUs, OAOOpEeHHas
pemeHreM  QenepatbHOro  yueOHO-METOIUYECKOTO OOBEIUHEHHS 10 OO0IMIeMy OOpa30BaHHIO
(mpotoko:n ot 28 urons 2016 r. Ne 2/16-3).

Boromouos, H. B. Martemaruka : yue6uuk mist CI1O / H.B. Boromosos, I1.1. Camoiinenko. - 5-¢ u3.,
nepep. u joi. - M. : FOpaiit, 2019. - 401 c. - (IlpodeccuonanbHoe oOpazoBaHue)..

HNuTepHeT-pecypcesl

boromonoB, H.B. Maremaruka: y4eOHHK [UIs CpeaHEro mMmpodecCHOHATBHOro obpa3oBaHws /
H. B. boromonog, II. . Camoiinenko. — 5-e wu3m., mepepadb. u jgomn. — Mocksa : M3marenscTBo
HOpaiit, 2020. — 401 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-07878-7. —
Tekcr : anextponusiit / DBC IOpaiit [caiir]. — URL.: https://urait.ru/bcode/449006

Hanasn, A. A. I'eomerpuyeckre IOCTOPOEHHs Ha TUIOCKOCTH U B IMIPOCTPAHCTBE: 33/1a4M U PELICHUS :
yuebHoe mocodue / A. A. lanasta. — 2-e u3a. - Mocksa : DOPYM : UHOPA-M, 2020. - 464 c. : un. -
(ITpoeccronanshnoe obpazoBanue). - ISBN 978-5-91134-807-6. - Tekcr : anexkrponnsid. - URL:
https://znanium.com/catalog/product/1082973
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