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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma yueOHOW muctumuinHel «MaTtematuka (BKJIO4as anreOpy M Hadyaia
MaTEMaTHYECKOTO aHalln3a, TeOMETPHI0)» (manee — «MareMaruka») mpeaHa3HaAuCHA IS U3yYCHUS
MaTeMaTUKU B IIEHTpe-KoJuiemke npukiaaaeix kBanmndukanuii ®I'bOY BO Muuypunckuii ['AY,
peanm3yromnieM 00pa3oBaTeNbHYIO POTpaMMy CPEeTHEro 001ero oopa3oBaHus B MpeieIax OCBOCHUS
OCHOBHOM TpodeccuoHaibHOW oOpaszoBarenbHoi mporpammbl CIIO Ha 6a3e OCHOBHOrO 0OIIEro
o0Opa3oBaHMs TIPU MOATOTOBKE KaapoB 1o cnernuanbHoctn23.02.03 Texaudeckoe oOCTyKUBaHUE U
PEMOHT aBTOMOOMIJIBHOTO TPAHCIIOPTA.

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuii ®PI'OC cpeanero obiero
o0Opa3oBaHMsl, MPEIbIBISIEMbIX K CTPYKTYpE, COACpPXKAHHIO W pe3ylibTaTaM OCBOCHHUS Y4eOHOI
JTUCIUIUTAHBI «MaTeMaTukay, B COOTBETCTBHH C METOJAMYECKUMHU PEKOMEHIAIIUSMU TI0 peallu3aiuu
cpenHero ooéuiero oOpa3oBaHMsI B Mpefesiax OCBOCHUS OOpa3oBaTENbHOM MPOrpaMMbl CPETHETO
npoeCCHOHATBLHOTO 00pa3oBaHMsi Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHHUs, YTBEPKICHHBIMHU
MunuctepctBoM npocsenieHus Poccuiickoit @eaeparnuu 14.04.2021 rona.

Cogepxanue mporpamMmbl «MareMaTHUKa» HapaBlICHO Ha JOCTIKEHHE  CIEAYIONINX
1HeJIe.

e oOccrieueHre CcHOPMHPOBAHHOCTH TPEJACTABICHUNA O COIHAIBHBIX, KYJbTYPHBIX U

HCTOPUYECKHUX (DaKTOpaxX CTAHOBJICHHS MAaTEMATHKH;

e obecreyeHre c(HOPMHPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO U MATEMAaTHYECKOTO

MBIIUICHHUS,

e oOecrieueHre cPOPMUPOBAHHOCTH YMEHHUH MPUMEHSTH MOJyYCHHBIC 3HAHMS TPU PEIICHUU
pa3IMYHBIX 33]1a4,
e oOecrieyeHne CcQOPMUPOBAHHOCTH  MPEACTABICHUI O  MaTeMaTHKe KaK  4YacTu

o0111eueI0BeYeCKOi KyIbTYPhl, YHUBEPCATLHOM SI3bIKE HAYKHU, MO3BOJISIONIEM OMHUCHIBATH U

M3Yy4aTh pealIbHBIC MPOIIECCHI U SIBIICHUSI.

OBIIAA XAPAKTEPUCTUKA YYEFHOU JUCIHATIIMHBI «<MATEMATHUKA
(BKVIIOYASA AJITEBPY N HAYAJIA MATEMATHUYECKOI'O AHAJIM3A,
TFEOMETPHIO)»

Marematuka sBiseTcss (pyHAaMEHTaIbHOW 00I11€00pa30BaTENIbHON JUCIUILUIMHON €O
CIIO)KUBIIMMCS  YCTOHYMBBIM  COJEpXKaHWEM U OOIMMH TpeOOBaHUSAMM K IOJTrOTOBKE
00yJaronmxcs.

OO0u1me 1eny u3y4yeHust MaTeMaTHKU TPAJAULIMOHHO PEATU3yI0TCs B UEThIPEX HalpaBJICHUIX:

1) obiiee mpeacTaBieHUE 00 UALTX U METOJIaX MAaTEMaTHKU,

2) UHTENEKTyaabHOE Pa3BUTHE;

3) oBnazeHre HEOOXOIMMBIMU KOHKPETHBIMU 3HAHUSMU U YMEHUSIMU;

4) BocniuTaTeNbHOE BO3/ICHCTBUE.

Jlns TexHudeckoro npoduiist npodecCuoHaIbHOr0 00pa3oBaHus BBIOOp 1IeJeil cMelaeTcs B
MparMaTU4eCKOM HallpaBlI€HUHU, MPEIyCMaTPUBAIOLIEM YCUJIEHWE M PACIIMPEHHUE TPHUKIATHOTO
XapakTepa M3Y4eHUs MaTeMaTHKH, MPEUMYIECTBEHHOW OpUEHTAllMKM Ha alfOPUTMHYECKUIN CTUIIb
[I03HABATEJILHON 1€ATEIbHOCTH.

N3yuenne maremaTtwikd Kak MpoduIbHON 001eo0pa3oBaTebHON Y4eOHOW THUCIIUILIAHEI,
yUuTHIBaloOIIeH creruduky ocBauBaemMoil ooyudaromumucs 23.02.03 Texnuueckoe oOCIyKUBaHUE U
PEMOHT aBTOMOOMJIBHOTO TPAHCIIOpPTa, 00ecTIeYnBaeTCs:

e BHIOOPOM PA3IMYHBIX MOAXOIOB K BBEIEHUIO OCHOBHBIX MOHITHH;

e (GOpMHPOBAaHMEM CHUCTEMBI Yy4eOHBIX 3a7aHuii, obecmeunBarONMX 3PGHEKTUBHOE

OCYILIECTBIIEHHE BEIOPAHHBIX 1IEJIEBBIX YCTaHOBOK;

oOoraiieHleM CIeKTpa CTHIeH yueOHOU JEeSTeNIbHOCTH 3@ CUET COTVIACOBAHUS C BEAYLIUMH
NesTeNbHOCTHRIMU XapakTepucTukamu crenuanbHocTu 23.02.03 Texnuueckoe oOCTyKUBaHUE U
PEMOHT aBTOMOOMIJIBHOT'O TPAHCIIOPTA.



[TpodwmibHas cocTaBisfomas OTpaXkaeTcs B TPeOOBAaHUAX K MOJATOTOBKE OOydYalOUIMXCS B

qacTH:

oOmiel cucTeMbl 3HAaHUN: coJepKaTelbHbIE IPUMEPBI MCII0JIb30BAaHHUSI MaTEMaTHUYECKUX
U7 U METOJIOB B MPOGECCHOHATBHON ACSITELHOCTH;

YMEHM: pa3auuuii B ypoBHE TPEOOBAHUN K CIOXKHOCTU IPUMEHSEMBIX aITOPUTMOB;
NPAaKTUYECKOTO HCIIOJIb30BaHUS MPUOOPETEHHBIX 3HAHUN M YMEHUI: HHIUBUAYATIBLHOTO
y4eOHOro OmbITa B  IOCTPOCHMM  MaTeMaTHMYECKMX  MOJEJIEH, BbINOJIHEHUE
HCCIIEJOBATEIILCKUX IIPOCKTOB.

Cogepxanue y4eOHOH IUCIUIUIMHBI pa3pa0OTaHO B COOTBETCTBUU C OCHOBHBIMHU
COJIEp>KaTEIbHBIMU JIMHUSAMU 00yUEHUSI MaTeMaTHKe:

anrebpanueckas JIMHNA, BKIIOYAIOIIAs CUCTEMAaTU3aIMI0 CBEJCHNUI O YHCIIaX; U3ydYeHHe
HOBBIX M 0000IIEHNE paHee N3YYEHHBIX olepanuii (BO3BEICHUE B CTEIICHb, N3BICUCHHE
KOpH, Jlorapu(pMuUpoBaHUe, CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC U 0OpaTHbIE K HUM);
HN3YUCHUC HOBBIX BHJ0B YHCJIOBBIX BBIpa)KCHI/Iﬁ u (I)OpMy.H; COBCPHICHCTBOBAHUC
IIPAKTUYECKUX  HABBIKOB W BBIUMCIMTEIBHOM  KyJIbTYpbl, paclIMpEeHUE U
COBEpIICHCTBOBAaHUE aJIreOpandeckoro ammapara, C(GOPMHUPOBAHHOTO B OCHOBHOM
LIKOJIE, U €r0 IPUMEHEHUE K PEIICHUI0 MAaTEMaTUUECKUX U NIPUKJIAJHbIX 33/]a4;
TGOpeTHKO-q)YHKHI/IOHaJIbHaSI JIMHUSA, BKIOYaromad CUCTEMaTU3alui0 WM PACHIUPCHUC
CBeICHUI O (YHKIUAX, COBEPUICHCTBOBAaHHME TpaPUUECKUX YMEHHH;, 3HAKOMCTBO C
OCHOBHBIMM MJESIMM U METOJIaMU MAaTEMaTUYeCKOro aHaju3a B 00beMe, MO3BOJISIONIEM
UCCIIEIOBATh dJEMEHTapHble (YHKIMM M pemarh MPOCTEHIINE TeOMETPUYECKHE,
bu3nueckue u Jpyrue NpuKiIagHble 3a1a4H;

JIMHUA ypaBHCHI/Iﬁ U HCPABCHCTB, OCHOBAaHHAsA HaA IIOCTPOCHHH MW HCCICIOBAHUU
MaTeMaTHYECKUX MOJEIEH, Iepecekarouascs ¢ anredpandyeckoil M TEOPETUKO-
(GYHKUMOHAIBHON JTUHUSMU U BKJIIOYAIOLIAs Pa3BUTHE U COBEPLICHCTBOBAHME TEXHUKHU
anreOpandecknx npeoOpa3oBaHUil ISl pEeIIeHUs YpaBHEHUH, HEPABEHCTB M CHCTEM;
(dopMHpOBaHUE CIIOCOOHOCTH CTPOUTH U MCCIENOBATH MpOCTEHIINE MaTeMaTHYeCKue
MOACIN TIpHU PCIICHHUU IMPHUKIAAHBIX 3aJdad, 3aJad K3 CMCKHBIX W CICHUAIBHBIX
JUCLIUILINH;

TCOMETpHUICCKaA JIMHUA, BKIIIFOYAKOIIIas HarjasaaJHbIC IpeaACTaBJICHUA (6}
IIPOCTPAHCTBEHHBIX (QUTypax W HM3y4yE€HUE MX CBOWCTB, (OPMHUPOBAHUE U Pa3BUTHE
IPOCTPAHCTBEHHOI'O BOOOPaXXEHMS, Pa3BUTHE CIIOCOOOB I'€OMETPUYECKUX H3MEpPEHUil,
KOOPAWHATHOTO U BEKTOPHOI'0O METOAOB AJId PCIICHUA MATEMATUYCCKUX WM MPHUKIIAIHBIX
3a/1a4;

CTOXaCTHYECKad JIMHHA, OCHOBaHHAasA Ha pPa3BUTHU KOM6I/IHaTOpHBIX YMGHHﬁ,
MPEACTABICHUM O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX OKpPYKAIOIIETO
MUpa.

B paboueii mnporpaMMe KypcHMBOM BBIAETICH MaTepuall, KOTOpBIH OTBOJUTCA Ha
CaMOCTOSITENIbHOE M3y4yeHHE OOydYaloUMMHUCS U 0OpU HU3YyYEHHM Y4eOHOM JHMCLUIUIMHBI
«MateMaTHKa» KOHTPOJIIO HE MOJUIEKHT.

N3yuenue oOmieoOpa3oBarenbHOW y4yeOHOM AMCHUIUIMHBI «MartemaTtukay 3aBepliaercs
HK3aMEHaMHM B IEPBOM U BO BTOPOM CEMECTpPAX.

MECTO YYEBHOM JUCHUILIMHBI B YYEBHOM ILJIAHE

YyeOHast o01eoOpa3oBaTenbHas JUCHHUILTHHA «MaTeMaTHKa»BXOAUT B COCTaB MPEIMETHON
obnmactu «Martematuka u napopmaruka»y ®I'OC COO u obmeobpaszoBarensHoro mukia [MIICC3



cneuuanbHocTd 23.02.03 TexHuueckoe 0OCITY)KMBaHHE M PEMOHT aBTOMOOMIJIBHOTO TPAaHCIOPTa
(6a30Bast MOATOTOBKA).

PE3YJIbTATHI OCBOEHH A YYEFHOW JUCHUIIINHBI

OcBoenue conepkaHus yueOHOW AUCUMILIUHBI «MartemaTuka» oOecleynuBaeT JTOCTHXKEHUE
CTY/ICHTaMH CJICIYIOUINX Pe3yabTaTOB:
® JIUYHOCMHBIX:

— c(opMHUPOBAaHHOCTH MPEACTABICHUNA O MaTeMaTHKE KaK YHHUBEPCAIbHOM S3bIKE HAYKH,
CPEICTBE MOJICIIUPOBAHHUS SIBJICHUN U MPOIIECCOB, UAEIX U METOAaX MaTeMaTUKH,

— IIOHMMaHWE 3HAaYyeHWe MaTeMaThKe JUIi  HayYHO-TEXHMYECKOTro  Iporpecca,
c(OPMHPOBAHHOCTh OTHOIIECHUS K MaTEeMaTUKEe KaK K 4YacTh OOIIeYesIOBeUeCKOM
KyJbTYyphl 4Yepe3 3HAKOMCTBO C HCTOpPHEH pa3BUTHA MaTeMaTHUKe, HBOJIOIHEH
MaTeMaTUYECKUX UJIEH;

—  pa3BUTHE JIOTHYECKOT0 MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMUYECKON KYJIbTYPhl, KPUTUYHOCTH MBIIUICHUS Ha YpOBHE, HEOOXOAMMO IS
Oyaymeli npodeccCHOHATbHONW MAEATENbHOCTH, MJs TPOJIOJDKEHUS OOpa3oBaHUS H
camMo00pa3zoBaHus;

— OBJaJeHHE MaTeMAaTHYeCKUMH 3HAHWSIMH W  YMEHHSIMH, HEOOXOIMMBIMH B
MOBCEIHEBHOM KHU3HU, NI OCBOCHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX JMCUMILIUH U
JUCHIUTUTMH TPO(ECCHOHAFHOTO NUKJIIA, JJIs TOJXy4YeHUs 00pa3oBaHUsl B 00JAcTAX, HE
TpeOyIOMHMX yrIyOJIeHHOW MaTeMaTH4eCKON MOTOTOBKY;

— TOTOBHOCTh W CIOCOOHOCTH K OOpa30BaHHMIO, B TOM YHCJIE CaMOOOpa3oBaHHIO, Ha
MPOTSKEHUH BCEU KU3HU; CO3HATEIHbHOE OTHOIICHHE K HEMPEphIBHOMY OOpPa30BaHHUIO
KaK YCJIOBHE yCIIENTHON MPO(heCCHOHATLHOW U OOIICCTBCHHOH JIeSITeITLHOCTH;

— TOTOBHOCTh M CHOCOOHOCTh K CAaMOCTOATEIBHOW TBOPYECKOW M OTBETCTBEHHOM
NeSITeTTbHOCTH;

— OTHOUICHHE K MPO(ECCHOHATFHON JeSITeTHbHOCTH KaK BO3MOYKHOCTh y4acTHE B PELICHUN
JUYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOLIEHALIMOHATIBHBIX POOIIEM;

® _memanpeomMemHovix:

— YMEHHE CaMOCTOSITENIbHO ONPEACIATh eI JEATEIIbHOCTH M COCTaBJISTh IUTAHBI
NEeSITeIbHOCTH; CAMOCTOSITEIIbHO OCYIIECTBIIATh, KOHTPOJIUPOBATb M KOPPEKTUPOBATH
JeSITeTbHOCTD; HCIIOJIb30BAaTh BCE BO3MOYKHBIE PECYPCHI ISl IOCTHIKEHHUS TIOCTaBICHHBIX
Heneil M peanu3anuyl ITUIAHOB JICSITEIIPHOCTH; BBIOMPATh YCIICHIHBIE CTPAaTErHd B
pa3IMYHBIX CUTYaIUsX;

— YMEHHME MpPOAYKTUBHO O0OLIaTbcs M B3aMMOJEHCTBOBAaTH B IMPOIECCE COBMECTHOM
NEeSTENIbHOCTH, YYUTHIBATH MO3UIMU JPYTHX YYaCTHUKOB JIEATENHHOCTH, 3PPEKTUBHO
paspemniaTh KOH(IUKTHI;

— BJaJICHUE HaBbIKAMU I103HABATEJIbHOW, Y4eOHO-HCCIEI0BAaTENbCKOM M MPOEKTHOM
JeSITeIbHOCTH, HaBBIKAMHU paspelieHre mnpodieM; CnocoOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pElIeHHs] MPaKTUYEeCKUX 3a/1ad, MPUMEHEHHIO
Pa3IMYHBIX METOJOB TIO3HAHUS;

— TOTOBHOCTh W CIIOCOOHOCTH K CaMOCTOSITEIbHON WH(MOPMAIIMOHHO-TIO3HABATEILHON
NeSITEIPHOCTH, BKJIIOYas yYMEHHE OpPHUEHTHPOBAThCS B PA3IUYHBIX HCTOYHHKAX
uH(pOpMallMK, KPUTUYECKH OICHWBATh W  HUHTEPIPETUPOBATh  HH(OpMAIHIO,
MOJTy9aeMyI0 U3 Pa3IMIHBIX HCTOYHHUKOB;

— BIJIQJICHUE SI3BIKOBBIMH CPEICTBAMHU: YMEHHE SICHO, JIOTMYHO M TOYHO H3JIaraTth CBOIO
TOYKY 3pEHHS, UCTIOJIH30BATh a/IEKBATHBIC SI3IKOBEIC CPEIICTBA;
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BJIAJICHUE HaBBIKAMU II03HABATEIBHOW pe(IeKCHMH KaK OCO3HaHHME COBEPIIAeMbIX
JIEMCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, I'PaHULl CBOETO
3HAHMA Y HE3HAHUs, HOBBIX I103HABATEJIBHBIX 3a/1a4 U CPEICTB U UX JOCTHIKCHMUS,
LEJICYyCTPEMJIEHHOCTh B IIOMCKAaX M TNPUHATHA pelleHuil, cooOpa3suTeNnbHOCTh H
UHTYWLUSA,  Pa3BUTOCTb  IPOCTPAHCTBEHHBIX  IIPEICTaBICHUM; CIIOCOOHOCTh
BOCIIPUHUMATh KPacoTy ¥ FTapPMOHHIO MUDA;

npeomemmuuix:

c(hOpPMUPOBAHHOCTH MPEIOKECHUI 0 MATEMAaTHUKE KaK 4aCTh MUPOBOK KYJIBTYpE U MECTE
MaTe€MaTuKE B COBpCMGHHOfI OUBHUJIM3allUU, cnocoGax ONMCAHUS SABJIICHUU PCATIBHOIO
MHpPa Ha MaTEMAaTUYCCKOM A3BIKE;

C(l)OpMHpOBaHHOCTB Hpe,Z[CTaBHeHI/Iﬁ 0 MaTeMaTHYEeCKHX MOHATHAX KaK BaKHEHIIHNX
MAaTeMaTU4YCCKUX MOJCIIAX, MO3BOJIAIOMUX OMNHUCBIBATL U U3Yy4dYaThb PA3HBIC IMPOLECChHI U
SABJICHUS; MMOHUMAHHUEC BO3MOXKXHOCTH aKCUOMATHYCCKOTO IOCTPOCHHUA MATCMATHYCCKHUX
TEOpHI;

BJIaACHUC MCTOJAaMU NOKA3aTCJIbCTBA U AJITOPUTMOB PCHICHHA, YMCHHUC UX IIPUMCHATD,
MMPOBOAUTDH NOKA3ATCJIBbHBIC PACCYKACHU B XOAC PCUICHUA 3a1a4;

BJIAJICHUC CTAHAAPTHBIMU IIPpUCMAaMU PCIOICHUA PAlUMOHAJIBHBIX W HPPAIHUOHAJIbHBIX,
MMOKa3aTCJIbHbIX, CTCICHHLIX, TPHUIOHOMCTPHUYCCKUX ypaBHeHI/Iﬁ N HCPABCHCTB, HX
CUCTCM; HMCIIOJIBb30BAHHC I'OTOBbBIX KOMIIBIOTCPHLIX IIPOIrpaMm, B TOM YHCJIC AJIA ITOMCKaA
nyTn pemeHHﬁ u I/IJ'IJ'IIOCTpaI_II/Iﬁ pEeLICHUA ypaBHeHI/Iﬁ H HCPABCHCTB,
C(i)OpMI/IpOBaHHOCTb HpeI[CTaBJIeHI/Iﬁ 00 OCHOBHBIX HOHATHSIX MATEMATHUECKOTO aHAIN3a
U UX CBOWCTBax, BJaJCHHE YMEHHEM XapaKTepHU30BaTh MOBEACHHE (DYHKIHUH,
HUCITIOJIB30BAHUC IMOJTYYCHHBIX 3HAa4YCHUU JJIA OITMCaHUA aHaJIn3a PCAIbHBIX
3aBUCHUMOCTEH;

BJIAACHUC OCHOBHBIMH IIOHATHUAMHU O INIOCKUX M IMPOCTPAHCTBCHHLIX I'COMETPHYCCKHX
¢urypax, HX OCHOBHBIX CBOWCTB; C(HOPMHUPOBAHHOCTH yMEHHI pacrno3HaBaTh
reoMeTpuueckre (Urypsl Ha 4YepTekKax, MOJEISAX U B PEATbHOM MHUpE; NMPUMEHEHUE
U3YyYEHHBIX CBOWCTB reOMETpUUECKUX (pUryp u Gopmyi ajs peieHust FeoMeTpHUECKUX
3alaq 1 3a7a4 C MMPAKTUYCCKUM COACPKAHNUCM;

C(i)OpMI/IpOBaHHOCTI) Hpe,Z[CTaBHeHI/Iﬁ (6] nmpouneccax u SIBJICHUAX, HUMCHOIINX
BGpOfITHOCTHBIfI XapaKkTep, CTATUCTUUCCKHUX 3aKOHOMCPHOCTAX B pPC€aJIbHOM MHUPC,
OCHOBHBIX ITOHATHAX 3J'IeMeHTapH0171 TCOpHUU BCPOHTHOCTeﬁ; YMCHHUE HaXOAWUTb
OLICHUBATH BCPOATHOCTb HACTYIIJICHUA coOBITHI HpOCTGfH.HHX MPAKTUYCCKUX CUTYyalUIX
N OCHOBHBIC XapaKTCPUCTHUKU cnyqaﬁm,lx BCJINYHH,

BJIaJICHUEC HaBbikaMu wucnonb3oBanus GeoGebra, AdvancedGrapher, Mathcad mpu
PCIICHUHU 3a1a4.



COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

BBenenue

Marematuka B HAayKC, TCXHUKC, OSKOHOMUKC, I/IH(bOpMaHI/IOHHBIX TCXHOJIOTUAX U
NpPaKkTHUECKON festenbHOCTH. llenmm ¥ 3agaym  W3ydeHHS MaTeMaTHKH TIPH  OCBOCHHHU
cnenuanbHocT23.02.03 Texauueckoe 00CIy)KUBaHUE U PEMOHT aBTOMOOMIIBHOTO TPAHCIIOPTA.

AJI'EBPA

PasBuTHe NOHATHSA 0 YHCIIE

Lenble u pauuvoHanbHble uyucna. JleldcTBuTenbHbIE 4YHcha. [IpubnudsicenHvie 6bIYUCIEHU.

Komnnexcnvie uucaa.
Kopuu, crenenu u jiorapugmbi

Kopun m crenmenun. KopHu HarypanpHOWM cTeneHuM U3 uucia W uxX cBoicTBa. CreneHu c
palMOHAJIbHBIMU IIOKA3aTENIIMHU, WX CBOMCTBA. CTENEHM C JEHCTBUTENBHBIMU I10KA3aTEISIMHU.
Cesoticmea cmenenu ¢ 0elicmsumenbHblM NoKazamenem.

Jlorapudm. Jlorapupm umciaa. OcHOBHOE sorapupMuU4YecKkoe TOXKAECCTBO. JlecsiTUUHBIE U
HaTypaibHbIe Jorapudmsl. [IpaBuia neiicteust ¢ norapudmamu. [lepexon Kk HOBOMY OCHOBaHUIO.

IIpeoOpa3oBanne  ajrefpamveckux BbIpaxeHuii. [IpeoOpasoBaHue  palMOHANBHBIX,
UppaIMOHATIBHBIX, CTETIEHHBIX, TOKA3aTEIbHBIX U JOTApU(PMHUUECKUX BBIPAKECHUH.

Ilpakmuueckue 3anamusn

[IpakTuueckue npuemMbl NTPUOIMKEHHBIX BbIUMCICHUNH. PUHAHCOBOE IJITAHUPOBAHUE.

[Ipeobpa3oBanue pallMOHAIBHBIX U UPPAIIMIOHATBHBIX BBIPAKEHUH.

Pemenue nppannoHanbHbIX ypaBHEHHUI.

[Ipeobpa3zoBanue norapuMUYECKUX BBIPAKEHUH.

Pemenune norapupMudeckux ypaBHEHH.

Pemenne norapudmMuuecknx HEpPaBEHCTB.

Pemenne nokasaTenbHbIX ypaBHEHUI.

PelreHne nmokasaTenbHbIX HEPABEHCTB.

OCHOBBI TPUTOHOMETPUU
OcHOBHBIC TOHATHUSA
Panuannas mepa yrna. BpamarensHoe aemkenue. CHHYC, KOCHHYC, TAHT€HC U KOTAHT'E€HC YHCIIa.

OcHoBHbBIE TPUTOHOMETPHUYIECCKHUE TOXKIECTBA

®opmynsl npuBeneHus. Popmynbl cinoxkeHus. DopMyibl ynBoeHUs. Dopmynvl NOIOBUHHO2O0
yena.

IIpeoOpa3oBanus NpoCTEHIINX TPUTOHOMETPHYECKHUX BbIPAKEHUH

[Ipeobpa3oBaHre CyMMBI TPUTOHOMETPUYECKHX (DYHKIUN B MPOHM3BEICHHE W MPOU3BEICHUS B
CYMMY. Buipaosicenue mpuzoHomempudeckux QyHKyuil yepe3 maHeeHc no108UHHO20 ap2yMeHmd.

Tpuronomerpuyeckne ypaBHeHHs] U HEPABEHCTBA

[Ipocreiiime  TpUrOHOMETPUYECKHE  ypaBHEHUs. [Ipocmetiwue  mpuconomempuyecKue
HepageHcmaa.



OOpaTHbIe TPUTOHOMETPUYECKHEe (PYHKIHH. APKCUHYC, apKKOCHHYC, apKTaHT'€HC.
Ilpakmuueckue 3anamusn

CooTHOIIEHNSI MEXIAY TPUTOHOMETPUIECKUMHU (PYHKIUSMHU OJHOTO apryMEHTa.
[Tpumenenue popmyi CI0KEHHS U IBOHHOIO apryMeHTa.

ToxnecTBeHHbIE TPe0OPa30BaHUs TPUTOHOMETPUUECKUX BBIPAKECHUH.

Pemienue nmpocTelnx TPUroHOMETPUIYECKUX YPaBHEHUH.

®YHKIINHU, UX CBOMCTBA U TPA®UKH

@Oyukuun. OO0IacTh onpenencHUus U MHOXKECTBO 3HAYCHWIA; rpaduk (yHKIUU, TOCTPOSHUE
rpadukoB pyHKUMHN, 3aJaHHBIX PA3IMYHBIMH CIIOCOOAMHU.

CaoiictBa  (QyHKOuM. MOHOTOHHOCTb,  YETHOCTb, HEYETHOCTb, OI'PaHUYEHHOCTb,
nepuoandHOCTb. [IpoMexxyTku Bo3pacTaHus U yObIBaHUs, HauOOJIblllee W HaMMEHbIIEE 3HAUCHUS,
TOUKU FKCTpemyMa. ['padpmueckas mHtepnperauus. [Ipumepsl (GyHKIMOHATBHBIX 3aBHCUMOCTEH B
peasibHBIX TMpolleccax U sBIEHUsX. Apudmernueckue omepanuu Haa (yHkuusaMu. CroxxHas
bynkuus (koMno3unus). Ilonamue o Henpepvl8HOCMU QYHKYUU.

Oo0patuble dyukuun. Obracmv onpedenenusi u 061ACMb 3HAYEHUL 0OpamHOU GYyHKYUU.
I'pachux obpamnou ¢hynxyuu.

Crenenunble, NoKa3aTejibHble, JJorapupmMuuecKkue 1 TPUroHOMeTpruYecKue GyHKIMH.
OOpaTHble TPUTOHOMETPUYECKHEe PYHKIIUM

Onpenenenus GyHKIUN, X CBOMCTBA U IpadUKH.

[IpeoOpazoBanus rTpadukoB. [lapayieNbHBII TEPEHOC, CHUMMETPUS OTHOCHTEIBHO Ocei
KOOPJHMHAT, U CUMMETPHUSI OTHOCHUTEIbHO Hayala KOOPAMHAT, CUMMETPHUS OTHOCHUTENIBHO IMPSIMOMN
Y=X, pacTs’)KEHHE U CXKaTUE BJOJIb OCEH KOOPINHAT.

Ilpakmuueckue 3anamusn

[Toctpoenue u urenue rpa¢ukoB QyHKIUH.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IMocaenoBaresnbHocTH. CrIOCOOBI 33/1aHUS U CBOMCTBA YUCIIOBBIX MTOCIIEI0BATEILHOCTEM.

Ilonamue o npedene nocreoosamenvrocmu. Cywecmeoganue npeoena  MOHOMOHHOU
ocpanuyennou  nocireoogamenvhocmu. CyMMHpOBaHHE MoOcjenoBaTelNbHOCTEH. beckoHeuHo
yObIBaroI1asi TeOMETpUYecKasi IpPOrpeccHs U ee CyMMa.

IIpousBoanas. [TonsTre o npou3BoHON (PYHKIMH, €€ TeOMETPUUYECKUH U (PU3HUECKUI CMBICII.
VYpaBHeHue kacareiabHOW K rpa@uky gyHkuuu. I[Ipons3BojHbBIE CyMMBI, Pa3HOCTH, MPOU3BEICHUS,
yacTtHOro. Ilpou3Bo/iHBIE OCHOBHBIX 3Je€MEHTapHbIX (yHKOMH. I[IpuMeHeHne mNpPOU3BOIHON K
HCCIeNOBaHUI0 (YHKIMA UM TOCTPOCHUIO TpadukoB. [Ipouzeoonvie obOpammuoi @yukyuu u
KOMRO3Uyuy hyHKYui.

[IpuMeps! HCTIOAB30BaHMS IPOU3BOAHON [Tl HAXOXKACHUS HAUITYy4YIErO PEMICHHS B TPUKJIIAHBIX
3ajauax. BTopas npousBojiHas, ee reoMeTpHUecKuil U Gpu3nuecKkuil cMpici. HaxoxaeHus cKopocTH
JUTSI TIpoIiecca, 3aJaHHOTO (OPMYITOi B rpaduKOM.

IlepBooOpa3nas u uHTerpaji. I[IpumeHeHHe ONpeAeNeHHOro HMHTErpana JUlsl HaXOXACHHUS
wiomaad KpuBosinHelHoW Tpameuuu. Popmyna Herotona-JleiiOnuna. [Ipumepsl npumeHeHUs
MHTerpajia B (U3NKe U TCOMETPHUH.

Ilpakmuueckue 3anamus

[Tpumenenue npasui u Gopmyn JudepeHInpOBaHUS.

HuddepenurpoBanue CI0XKHBIX (QYHKITHI.

[TpumeHeHre TPOU3BOIHON K UCCIIEIOBAHUIO (DYHKITHHA.
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Brruncienue HCOMPCACIICHHLIX UHTCTPAJIOB.
Brrancienue OIMPECACIICHHBIX HHTCI'PAJIOB.

YPABHEHUE U HEPABEHCTBA

YpaBHeHMsI U CHCTeMbl ypaBHeHMiM. PainmonanbHble, HppalMOHAIBHBIE, MOKA3aTEIbHBIE M
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcHoBHbIE TIPUEMBI UX pelIeHus (pa3ioKeHne Ha MHOXKUTEINM, BBEJICHUE HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKA, TPaUIECKHII METO).

HepaBencrBa. PannoHanbHble, MppalMOHAJIbHBIE, TOKA3aTEIbHBIE U MPUCOHOMEMPUUECKUE
HepaBeHCTBAa. OCHOBHbBIE TPUEMBI UX PEIICHHUS.

HUcnoab3oBanue ¢cBOMCTB U rpapukoB GyHKUMH NPHU pelieHNH YPABHEHHH M HEPABEHCTB.
Meton uHTepBanoB. M300paxkeHne Ha KOOPAUHATHOW MJIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHUI
1 HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CUCTEM.

IMpuxaagnbie 3a1a4un

[IpuMeHeHne MaTeMaTHYeCKUX METOAOB JUIsl PEUICHUsl COJEp KaTeNIbHBIX 3a7ad U3 Pa3IMYHbIX
o0JacTeil HayKH U TPaKTHKH.

WNHutepnperanus pe3ysbTara, yueT pealbHbIX OrpaHUYCHUI.

Ilpakmuueckue 3anamusn

Pemrenne HepaBeHCTB € MOMOIIBIO METOA HHTEPBAJIOB.

Pewrenne cucreMm ypaBHEHUN.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPHUSI BEPOSITHOCTEM
JJ1eMeHThl KOMOMHATOPHKH

OcHoBHbIE MOHATHS KOMOMHATOPHKHU. 3a/1a4ydl Ha MOJACUYET YHUCIa pa3MelleHUH, MepecTaHOBOK,
coueranuii. Pemenne 3amau Ha mnepebop BapuantoB. dopmyna OumHoma Hprorona. CaoiicTBa
OMHOMUHANBHBIX KO3 duninenToB. TpeyronpHuk [lackams.

DJIEeMEeHThI TEOPHH BEPOATHOCTEH

CoObITHEe, BEpOATHOCTh COOBITHS, CIOXKEHME U YMHOXKEHUE BeposTHocTell. [lowamue o
He3asucUMocmu cooblmutl. JJUCKpemuas ciyuainas 6eIuduta, 3aKkoH ee pacnpeoenenus. Yucnogvle
xapaxmepucmuxku OUCKpemHou cryyatinou eeauyunsl. Ilonamue o 3akone 6016wuUx yucel.

Jj1eMeHThI MaTEMATHYECKOH CTATHCTUKH

[IpencraBnenne MaHHBIX (TAaONUIBI, TUATPAMMBI, TpPadUKH), 2eHepalbHAsi COBOKYNHOCHIDb,
8vibOpKa, cpedHee apugpmemuyeckoe, meouana. Ilowsmue o0 3a0auax MmamemamuiecKou
CMamucmuxu.

Pewenue npaxmuueckux 3a0ay ¢ npumeHeHuem 6epoSmHOCIHbIX Memo008.
Ilpakmuueckue 3anamusn
Pemrenue 3aa4 Ha mojicyeT Yrcia pa3MeneH i, COYeTaHIH 1 IEPECTAHOBOK.



I'EOMETPUA
IIpsimble ¥ IIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacnosiokeHue [BYX HpsMbIX B IpocTpaHcTBe. [lapamienbHOCTh HpsIMOH U
wiockoctu. IlapamnensHocTs  miockocTeil. IlepneHAMKYISPHOCTH MPSAMOM UM IJIOCKOCTH.
[TapamtenpHOCTh IUIOCKOCTER. [lepneHauKynsApHOCTh IpsAMOM M IuIocKocTu. [leprieHaukymsap u
HaKJIOHHAsA. YTOJ MEXAY NPSIMOM M IUIOCKOCTBIO. JIBYrpaHHBIN yrojl. YToJl MEXAy MJIOCKOCTSIMHU.
IlepneHUKyYISIPHOCTD ABYX INIOCKOCTEH.

I'eomeTrpuueckue mnpeoOpazoBaHusi NPOCTPAHCTBA: MApaUICTbHBIA MEPEHOC, CHUMMETpPHUS
OTHOCHUTEJIBHO IJIOCKOCTH.

[lapanmnensHoe mpoekTupoBaHue. [Ilowaos opmoeonanrvholi  npoexyuu. V3o0paxkeHue
MIPOCTPAHCTBEHHBIX (PUTYD.

MHoOrorpaHHuKHU

Bepmunbl, pebpa, rpaHu MHOTOTpaHHUKA. Pazsepmka. MHuozoepanuvie yenvl. Buvinykivie
MHo2oepanHuku. Teopema Diinepa.

[Tpusma. [Ipsimast u nakronnas npusma. [paBunbHas npusma. [apamtenenunen. Kyo.

[Iupamupa. [IpaBuiibHas nupamuga. Y ceueHHas nupamuaa. Terpasap.

CummeTpun B KyOe, B apajuieuIeie, B IPU3Me U MUPAMHU/IE.

Ceuenus Ky0a, MpU3MbI U MTUPAMUJIBIL.

[IpencraBieHre o NMpaBUIIBHBIX MHOTOTpaHHHMKaX (TeTpa’zpe, KyOe, OKTadJpe, AOAEKa’rape U
HUKOCAdIPE).

TeJia U MOBEPXHOCTH BpallleHUS

Mwimaap u  koHyc. YceueHHbIH KoHyc. OcHOBaHME, BbBICOTa, OOKOBas IOBEPXHOCTH,
oOpasyroias, pa3BepTka. OceBble CEUEHHS U CEUEHMUs], TapaljielIbHble OCHOBAHMIO.
Hlap u cepa, ux ceuenus. KacarenbHast mI0CKOCTh K cdepe.

HN3menenus B reomeTrpuu

O06mwem u ero u3mepenue. MHrerpansHas Gpopmyia oobema.

@opmynel 00beMa KyOa, MPSMOYTOJIBHOTO TapailieNienuIena, MPU3Mbl, THIHHIPA. DOpMyITbl
o0beMa nupamuisl U KoHyca. opMyiiel 0ObeMa apa U Iiomaan chepsl.

[TogoOue Ten. OTHOIEHUE TUTOIAEH TOBEPXHOCTEN M 00BEMOB TTOTIOOHBIX TEI.

KOOplII/IHaTI)I U BEKTOPLI

[IpsimoyronbHas (eKkapToBa) CUCTEMa KOOPJIMHAT B IpocTpaHcTBe. DPopMmysia pacCTOSIHUS MEXKTY
JBYMS TOUKaMH. Y paBHEHUSI CEPbI, nI0CKOCMU U NPAMOU.

Bexropsl. Monyns BekTopa. PaBeHCTBO BeKTOpOB. Ci10’K€HHME BEKTOPOB. Y MHOKEHHME BEKTOpA Ha
yucio. PasnoskeHue BekTOpa IO HaNpaBICHUSAM. YIOJI MEXIy AByMs Bekropamu. IIpoexnus
BeKTOpa Ha ocb. Koopaunarts! BekTopa. CKalsIpHOE IPOU3BEIEHNE BEKTOPOB.

Hcnons3oBanye KOOpAUHAT U BEKTOPOB IIPU PEILIEHUHU MAaTEMAaTUYECKUX U NIPUKIIAIHBIX 3a1a4.

Ilpakmuueckue 3anamus

[IepnieHqUKYISAp U HAKJIOHHAS K TUIOCKOCTH.

JleficTBHS HAJl BEKTOPAMH, KOOPIHHATHBIA METOJI.

Brruucnenne 005eMOB MHOTOIPAaHHUKOB U TEJI BpaIllEHHs!.
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TeMbl aJs HHIAUBUAYAJbHBIX NIPOCKTOB

Henpepsisabie 1po6u.

[TpriMeHeHue CIOXHBIX MPOLIEHTOB B 9KOHOMUYECKHX pacyeTax.
[TapanmnensHOE MPOESKTHPOBAHHE.

Cpennuie 3HaYeHUS U UX MPUMEHEHUE B CTATUCTHUKE.
BektopHoe 3a1aHue npsMbIX U IJIOCKOCTEN B IPOCTPAHCTBE.
CroxeHue TapMOHUYECKUX KOJICOaHMIA.

['padmyeckoe penieHue ypaBHEHUI 1 HEPABEHCTB.
[TpaBuIIbHBIE U MTOJIYIPABUIIbHBIE MHOTOTPAaHHUKH.
Konunueckue ceuyeHus 1 UX IPUMEHEHUS B TEXHUKE.
[Tonstue muddepeHmana u ero NPUIOKEHUS.

CxeMbl TOBTOPHBIX UCTIbITAHUN bepHyiu.

HccenenoBanue ypaBHEHHUM U HEPABEHCTB C IIAPAMETPOM.

11



TEMATHYECKOE INTAHUPOBAHHUE

[Tpu peanm3amuu cojaepkaHus o00IIe00pa30BaTEIILHON IUCHHMILIUHBI «MaremaTtukay B
npeaenax ocBoeHust OIIOIT CIIO mo cnenmansHocTH 23.02.03 TexHuueckoe 0OCITYKUBaHHUE H
PEMOHT aBTOMOOUIILHOTO TPAHCIIOPTA MaKCHMallbHAsl y4eOHasi Harpy3ka 00yJaroIuXcsi COCTABIISET
— 353 yaca, B TOM 4HCIIe ayJuTOpHas (00s3arenbHast) yueOHass Harpy3ka oOy4aroIuxcsi, BKItOYast
MpaKTUYECKHE 3aHATHSA, - 234 yaca, BHEayJUTOpHAs caMOCTosATeNbHas paboTa oOyvarommxcs — 102
yaca, KOHCYyJbTanuu — 17 gacos.

Temarnueckuii mian

Conep:xanue o0yueHust Oobs3aTesbHAasi yueOHasi HArpy3Ka o0y4arommxcs, 4.
Bcero B TOM 4HcJie:
JEeKIHH, 113
YPOKH

BBenenue 2 2 -

1. Pa3BuTHeE MOHATHS O YHCTIe 10 8 2

2. Kopnu, crenenu u gorapu@mbl 32 16 16

3. [IpsiMble M TUIOCKOCTH B MPOCTPAHCTBE 14 12 2

4. KomOuHaTtopuka 12 10 2

5. KoopauHaThl 1 BEKTOPBI 11 9 2

6. OCHOBBI TPUTOHOMETPUU 32 24 8

7. yHKIMH U TpaduKH 22 20 2

8. MHOTOrpaHHUKH U KPYTJIbIE Tela 20 18 2

9. Hayasia MaTreMaTHYeCKOro aHaIn3a 32 26 6

10. laTerpan u ero npuMeHeHue 14 10 4

11. DnemeHTBl TE€OpUU BEPOSITHOCTEN U 14 14 -

MaTEeMaTHYECKON CTAaTHCTUKU

12. YpaBHEHUs U HEPABEHCTBA 19 15 4

HTtoro 234 184 50

BHeaynuTopHasi camocTosiTe/IbHasi padoTa
CamocrosiTenpHas pabora 102
Koncynpranuu 17
[TpomesxyTouHas arrectanus B GopMe SK3aMEHOB B IIEPBOM H BO BTOPOM CEMeCTpax
Bcero | 353
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOM JEATEJIHbHOCTH

OBYYAIOIIUXCSA
Conep:xanue XapakTepucTHKA OCHOBHBIX BU/IOB /1eATEJIbHOCTH 00Y4YAKIIUXCS
o0y4eHust (Ha ypoBHe y4eOHBIX JeilcTBHIl)
BBenenue O3HakOMJIEHHE C POJIbI0O MaTEMAaTHKHU B HAyKe, TEXHUKE, YIKOHOMHUKE,

UH(POPMALIMOHHBIX TEXHOJIOTUAX U PAKTUYECKOH IEeATETbHOCTH.
O3HakOMJICHHE C IEISIMA M 33/la4aMH M3y4YeHHS MaTeMaTHKH IIpH
ocBoeHunucnenuanbHoctn23.02.03  Texnudyeckoe O0OCTyKUBaHHE U
PEMOHT aBTOMOOMIIBHOTO TPAHCIIOPTA.

AJI'EBPA

PazBuTne nousitus o
qucie

Bemonnenne apudmernyeckux JEHCTBHIM HaJA UYMCIaMM, COYeTas
YCTHBIE U NUCbMEHHBIE IPUEMBI.

HaxoxneHue npuOIMKEHHBIX 3HAYCHWM BEIMYUH W IOTPEIIHOCTEH
BbIUKCIEHUM (aOCOJIFOTHOM M OTHOCHUTENBHON); CpaBHEHHE YHCIOBBIX
BBIPKEHUM.

Haxoxaenne ommOoK B MpeoOpa3oBaHMIX U BBIYUCICHUSX (OTHOCUTCS
KO BCEM ITYHKTaM IPOrPaMMbl)

KopHn, CTeleHH,
Jorapu(pmsl

O3HakoMJIEHME C TIOHATHEM KOpHSA N-il CTeNeHH, CBONCTBAMU
pasvKaJioB U NpaBUIaMH CPaBHEHMS KOPHEH.

DopMyIMpPOBAHKE ONPEACIICHNS] KOPHS U CBOMCTB KOPHEW, BBIITOJTHEHUE
IIPUKUIKY 3HAYECHUS KOPHS.

[IpeoOpa3oBaHre 4YUCIOBBIX UM OYKBEHHBIX BBIPAKEHUMH, COAEpIKAIIUX
pasuKabl.

Bremonnenne pacdeTtoB 1o GopMmyiaM, COAEpKAIINM  paJUKaIIb,
OCYILECTBJISA1 HEOOXOIUMBIE MTOACTAHOBKH U IPe0Opa3oBaHMsL.
Omnpenenenre paBHOCWIBHOCTH BBIpaXEHHH ¢ paaukanamu. PemieHue
UPPALMOHAIIBHBIX YPABHEHUM.

O3HaKOMJIEHHE C TOHITUEM CTENEHH C JEMCTBUTEIbHBIM [TOKA3aTEIEM.
HaxoxxneHnue 3HaYeHMH CTEMEHH, HUCMOIb3Yysd IPH HEOOXOIUMOCTH
MHCTPYMEHTAJIBHBIE CPE/ICTBA.

3anuceiBaHUEe KOpHA N-il CTeNmeHW B BHJE CTENEHH C JIPOOHBIM
MoKa3zaTeJieM U Ha000pOoT.

DopMynMpOBaHUE CBOWCTB CTENEHEH. BbIUKCIIeHHE CTENeHel ¢
palMOHAJIBHBIM  II0OKAa3aTeleM, BBINOJHEHUE IPUKHAJIKH 3HAYCHUS
CTEIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3oBaHre YMCIOBBIX M OYKBEHHBIX BBIPAKEHUH, COAEpKaIIUX
CTEIEHU, IPUMEHSS CBOMCTBA. PellleHne MoKa3aTeIbHbIX YPaBHEHUMN.
O3HakoMJIEHHE ¢ PUMEHEHHEM KOPHEH M CTENEHEW NP BBIYHMCICHUH
CPEIHMX, [EJICHUM OTpe3ka B «30JIOTOM cedeHun». PeuieHue
IIPUKJIAJHBIX 33124 Ha CJIOKHBIE TPOIIEHTHI

IIpeodpa3oBanne
ajnredOpanmyecKkux
BbIPAKEHUH

Brimonnenue mnpeoOpa3zoBaHUN BBIpOKEHHH, NpUMEHEHUEe (GOpMyII,
CBSI3aHHBIX CO CBOMCTBAaMHU CTEIEHEH U JorapudMoB.
Onpenenenue o0jacTH JOMYCTUMBIX 3HAUEHHH JorapudMuyeckoro
BbIpaxkeHUsl. Pemienune norapupmMuueckix ypaBHEHUN

OCHOBBI TPUTOHOMETPUH
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OcHOBHBIC TOHATHSA

W3y4yeHne paAMaHHOTO METOIa U3MEPEHUS YIJIOB BPALEHUS U UX CBA3U
¢ rpagycHoit mMepoil. M3o0paskeHue yriioB BpalleHUs Ha OKPY)KHOCTH,
COOTHECEHME BEJIMYMHBI YIJIA C €T0 PACIIOIOKEHUEM.

@opMyupoBaHUE ONPEACTICHUNA TPUTOHOMETPUYECKUX (YHKUIUH IS
YIJI0B MOBOPOTa M OCTPBIX YIVIOB IPSIMOYTOJIBHOIO TPEYTrOJIbHHKA M
00BsCHEHUE UX B3aUMOCBS3H.

OcHoBHBIE [IpuMeHEeHHEe  OCHOBHBIX ~ TPUTOHOMETPHYECKHX  TOXAECTB UL
TPUTOHOMETPUYECKHE | BBIYMCICHUSA 3HAUYCHUH TPUTOHOMETPUYECKUX (YHKUUH 1O ONHOW W3
TOKAECTBA HUX
IIpeoOpa3oBanus N3yueHre OCHOBHBIX (OPMYIT TPUTOHOMETPUHU: (OPMYIBI CIOXKEHUS,
NpocTemux yIBOEHHUs, MPeoOpa3oBaHUsl CyMMbl TPUTOHOMETPUUECKUX (DYHKLMH B
TPUTOHOMETPUYECKHMX | IPOU3BEICHUE U IIPOU3BEICHHUA B CYMMY M IIPUMEHEHHE IIPH
BBIPasKeHUH BBIUMCICHUM  3HAYEHUs]  TPUTOHOMETPUYECKOIO  BBIPDAKEHUA U
YIIPOILLIEHUS €ro0.
O3HaKOMJICHME CO CBOWMCTBAMM CHMMETPUM TOYEK Ha E€IUHUYHOU
OKPY)KHOCTH M TPUMEHEHHE UX ISl BBIBOAA (DOPMYIT TPUBEICHHSI
IIpocreiimme Pemenne no ¢gopmynaMm U TPUTOHOMETPUYECKOMY KPYTy MpOCTEHIINX
TPUTOHOMETPUYECKHEe | TPUTOHOMETPUYECKUX YPABHEHUM.
YPaBHEHHS u| [Ipumenenne oOIMX METOAOB pEIICHUS YpaBHEHWH (IIpUBEIEHHE K
HepaBeHCTBa JIMHENHOMY, KBaIpaTHOMY, METOJI Pa3JIOKEHUS HA MHOKUTEIIH, 3aMEHBI
HEPEeMEHHOI) IpU PELIeHUH TPUTOHOMETPUUECKUX YPaBHEHUH.
YMeHue OTMEYaThb Ha Kpyre pelieHus IIPOCTEUIINX
TPUTOHOMETPUUYECKHUX HEPABEHCTB
Apkcunyc, O3HaKOMJIEHHE C TOHATHEM OOpPAaTHBIX TPUTOHOMETPUUECKHUX (DYHKIUH.
APKKOCHHYC, W3ydeHne onpenencHuil apkCuHyca, apKKOCUHYCa, apKTaHI'€HCa YncIa,

APKTAHI'CHC Y1CJIa

dbopMmynupoBaHHe HX, H300paKEHHE HA EIUHUYHON OKPYKHOCTH
MPUMEHEHUE IPU PEeIICHUN YpaBHEHHIA

®YHKIIMHU, UX CBOMCTBA U TPA®UKH

DyHKIUH. O3HakOMJIEHHE C TOHSATHEM IEPEMEHHON, NMpPUMEPAMU 3aBHCHUMOCTEH
IHousitue 0| MEXy IIEPEMEHHBIMU.
HeNpepbIBHOCTH O3HakoMJIEHHE C TMOHSATHEM rpaduka, ONpenereHre MPUHAATICKHOCTH
pynkuun Touku rpaduky ¢ynkuun. Onpeaenenue mno Qopmyie npocreieit
3aBUCHUMOCTH, BHJa ee rpaduka. BolpaxkeHue mno ¢opmyne OAHON
IIEPEMEHHOM Uepes3 Ipyrue.
O3HakoMJIEHHUE C OTpesieieHneM PYHKIUHU, (HOPMYITUPOBAHHE €TO.
HaxosxneHue o6s1acTu onpesieieHns: 1 006JacTy 3HaueHU QyHKImu
CpoiicTBa pyHknun. | O3HaKOMJIEHHE C TpuMepaMu (YHKIHMOHAJIbHBIX 3aBUCUMOCTEH B
I'padpuueckasn peabHBIX IIPOLIECCAX U3 CMEKHBIX TUCLHUILINH.
HHTepIpeTanms. O3HakOMJIEHME C JOKa3aTelbHBIMU PACCYKIECHUSMU HEKOTOPBIX
IIpumepsl CBOWCTB JIMHEHHOHM M  KBaJpaTWU4YHOM  (QYyHKUMH, MpoBeAcHUE
(pyHKIIHOHAIBHBIX UCCJIEIOBaHMs JIMHEHMHOM, KYyCOYHO-JIMHEHHOU, ApOOHO-TMHEHHOW U
3aBHCUMOCTeH B| KBaJpaTHUHOW (yHKUUH, mocTpoeHune ux rpaduxos. [loctpoenue u

P€aAJILHBIX Mpoueccax
H ABJICHUAX

yreHue rpaduxos pynkuuii. Mccnenopanue GyHKuuu.

CocraBnenue BUJIOB (DYHKIMHA MO JaHHOMY YCIIOBHIO, PELICHHE 3a/1ad
Ha HKCTPEMYM.

Brinonnenue npeobpazoBanuii rpaduka GyHKIUN

OopatHblie pyHKIIUN

Wsyuenune nowamus obpamnou ¢Qyukyuu, onpeoeienue 6uoa u
nocmpoernue 2pagura oopamHol QyHKyuu, HaxodcoeHue ee odLacmu
onpeoenenus u ooracmu 3uavenuil. [IpumeHeHne CBONCTB QyHKIIUI pu
UCCIICIOBAaHUM YPaBHEHU U PEIICHUH 33]1a4 Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHSTHEM CIIOKHOW (DYHKIIUU

CreneHHble,

Brrunciaenue 3HaueHui (pYHKL[I/Iﬁ 110 3BHAYCHHUIO apTyYMCHTA.
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noxka3arTeJjabHbIC,

Jorapupmuyeckue
TPUTOHOMETPHYECKHUE

(pyHkuumn.
OopaTHbIe

H

TPUTOHOMETPHUIECCKUE

byHkunn

OnpeneneHue MOJIOXKEHUS TOYKU Ha rpaduke MO ee KOOpAUHAaTaM U
HA000pOT.

Hcnonb3oBanne CBOMCTB (DYHKITUH /U1 CpaBHEHUS 3HAYCHHH CTETICHEH
U JIorapru(MoB.

[TocTpoenue rpaKOB CTENEHHBIX U JOrapUPMUUECKUX HYHKLUH.
Pemenne mokaszaTenbHBIX M JOTapU(MUYECKUX  YpaBHEHHHA U
HEPaBEHCTB 10 M3BECTHBIM ajropur™MaM. O3HaKOMIIEHHE C MOHATHEM
HETPEPhIBHON TNepHoAnyYeckord (GyHKUIUHU, (HopMyTupoBaHHE CBOWCTB
CHHYCa U KOCHHYCa, [IOCTPOEHUE UX IPa(UKOB.

O3HaKkOMJICHHE C TTOHATHEM TapMOHUYECKHX KOJICOAHUH M MpUMepamMu
rapMOHUYECKHUX KOJeOaHWM Ui ONUCaHMs HpPOLECCOB B (DU3HUKE U
JOpyrux o0jacTsax 3HaHUS.

O3HakoMJIEHHE C HOHATHEM pa3pbIBHOM NepuOaUYecKo (yHKUHUH,
¢dopMynHupoBaHUE CBOWCTB TAaHTEHCA W KOTAHTEHCA, MOCTPOCHUE HX
rpaguKoB.

[lpumeHenne  CBOWCTB  (YHKUMH  UIi  CpaBHEHUS  3HAYCHHU
TPUTOHOMETPUUYECKUX  (DYHKIMM, pelIeHus TPUTOHOMETPUUYECKHX
YpaBHEHUM.

Ilocmpoenue epagurxos obpamuvix mMpuoOHOMemMpuiecKux QYHKyull u
onpeodenenue no spaguxkam ux ceoucms.

Boinonnenue npeoOpa3zoBanus rpaukoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTeJIbLHOCTH

O3HakoMJIEHME €  MOHATHEM  YHUCIOBOM  IIOCIEAO0BATEIbHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCIICHUSIMU €€ YJICHOB.

Osnaxomaenue ¢ noHsAmMuem npedeﬂa nocne008amenbHOCHI.
O3HaKoOMJIEHHE C BBIYUCIEHUEM CYMMBI 0ECKOHEUYHOT'0 YHCIIOBOIO paaa
Ha IpUMEpe BBIYUCICHHUS CYMMbl OECKOHEYHO  yObIBaroIei
r€OMETPUUYECKON TPOTPECCUMN.

Pemenne 3amau Ha npUMeHEHHE (GOPMYNBI CyMMbl OECKOHEYHO
yOBIBaroIIEll FeOMETPUYECKOHN IPOrPECCHH

IIpousBoanas
NnpuMeHeHHue

Hu

ce

O3HaKOMJIEHHE C IOHITUEM IIPOU3BOJHOM.

W3ydeHue u popMyIupoBaHUE €€ MEXAaHMYECKOIO0 U NeOMETPUYECKOIrO
CMBICJIA, U3YUYEHUE AITOPUTMa BBIYMCIEHUS MPOU3BOJHON Ha MpUMEpE
BBIYHCIICHUS] MTHOBEHHOM CKOPOCTH U YIVIOBOTO Kod(duimeHTa
KacaTelIbHOM.

CocraBrieHue ypaBHEHUs KacaTeJIbHOW B OOIIIEM BHJIE.

VYcBoenue mnpaBui  aAuddepeHUupoBaHUs, TaOJUIBl MPOU3BOAHBIX
AJIEMEHTApHbIX (QYHKUMH, npumMeHeHHe i JuddepeHIMpOBaHUS
(byHKLUH, cCOCTaBICHUs ypaBHEHUs KacaTeIbHOM.

W3ydyeHue TeopeM O CBSI3M CBOMCTB (QYHKIUMHM U TPOU3BOJIHOM,
(bopMynHUpOBKa UX.

[IpoBeneHne ¢ NOMOIIBIO TPOU3BOAHOW HCCiIeNOBaHUS (QYHKINH,
3aJaHHOH (POPMYIIOH.

VYcraHoBieHHE CBSI3M CBOMCTB (GYHKIMHM M TNPOU3BOJHOW IO HX
rpagukam.

IIpuMeHeHre TNPOM3BOAHOM Il pPEIICHMs 3aJa4 HAa HAXO0XKJICHHE
HanOOJIBIIEr0, HAMMEHBIIETO 3HAUYCHHSI U Ha HAX0XKJICHHE IKCTpeMyMa

IlepBooOpa3nas
HHTerpaji

O3HakoMJIEHHE C TOHITHEM UHTETpasia u IepBooOpa3Hoii.

W3yueHne npaBuiia BHIYUCICHUS NTepBOOOpa3HON U Teopembl HploToHa-
JleliOHMIIA.

Pemenne 3amay Ha CBA3b 1MEpBOOOpa3sHOM M €€ MPOM3BOJHOM,
BBIUMCJIEHHE NTEPBOOOPa3HOM A JAHHON (QYHKIIMH.
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Pemienne 3amady Ha npUMEHEHHE
(U3NUECKUX BETMYMH U TUIOIAACH

HHTCIrpajla ajdd BbIYHUCICHUA

YPABHEHUSA U HEPABEHCTBA

YpaBHeHnus U
CHCTEMbI YPaBHEHU
HepaBencrBa "
CHCTEMbI HEPABEHCTB
c ABYMS
NepeMeHHbIMHU

O3HakoMJIEeHME  C  NPOCTEMIIMMHU  CBEACHUSIMHM O  KOpHSX
areOpanyeckux ypaBHEHUH, MOHITUAMHU MCCIEJOBAHUS YPaBHEHUH U
CUCTEM yYpaBHEHUM.

W3ydyeHne TEOpUHM PaBHOCWIBHOCTH YPaBHEHUH U €€ INPUMEHEHHUS.
IloBTOpeHME 3amMcu pELIEHUs CTaHAAPTHBIX YPaBHEHWM, IIPUEMOB
npeoOpa3oBaHuil  ypaBHEHHMH [uId CBEJEHMS K  CTaHAAPTHOMY
YPAaBHEHUIO.

Penmienne  panuoHanbHBIX, MPPALMOHAIBHBIX, IIOKA3aTEIbHBIX W
TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Hcnonb3oBanue cBOHCTB W rpadukoB (GyHKUMH A pelieHus
ypaBHeHUH. [I0BTOpeHHE OCHOBHBIX IIPUEMOB PELLICHUS CUCTEM.
Pemenue ypaBHeHMI C IPUMEHEHMEM BCEX NMPHEMOB (Pa3jIoKEHHE Ha
MHOJKUTENHM,  BBEJACHME  HOBBIX  HEM3BECTHBIX,  I10JICTAHOBKH,
rpaguIecKoro MeTo/1a).

Pemenue cucreM ypaBHEHUHN C IPUMEHEHUEM Pa3IMUHbIX CIIOCOOOB.
O3HakomiieHHEe C OOIIMMHU BONPOCAMM pEIIEHUH HEpPaBeHCTB M

UCTIOIb30BaHUE CBOMCTB W TrpadukoB (GYHKIUH TIpU  pEIICHUH

HCPaBCHCTB.

Pemenne HCPAaBCHCTB MW CHUCTCM HCPABCHCTB C IIPUMCHCHUCM
Ppa3INIHbIX cImoco0oB.

HpI/IMGHeHI/Ie MATEMAaTUYCCKUX MCTOJ0B JUIA pemicHu-d

coJiepKaTeNbHbIX 33Jad W3 pa3iMyHbIX oOjacTell HayKd U NPAKTUKH.
HHTepnpeTupoBaHne pe3ysbTaTOB C YYETOM pealbHbIX OTPaHUYEHUN

QJIEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOATHOCTH U CTATUCTHUKHU

OcHoBHbIe TOHATHsI| V3yueHue mnpaBwia KOMOMHAaTOPUKM M MPUMEHEHHUE IpU pEIICHUU
KOMOUHATOPHKH KOMOMHATOPHBIX 3a/1a4.
Pemenne xoMOMHATOpPHBIX 3a7ady METOJIOM Iepedopa M MO HpPaBHIY
YMHOXEHHUS.
O3HakoMJIEeHME C TOHATUAMHU KOMOWHATOPHKHU:  pa3MEUICHUSIMH,
COYETaHUSIMH, IEPECTAHOBKAMH U (HOpMYJIaMHU JJIs1 UX BBIYUCIICHHUS.
OObsicHeHHE M TpUMEHEHHE (GOopMyJ IJIsl BBIYMCIECHUS pa3MELleHUM,
NIEPECTAaHOBOK M COUYETAHUM IPU PELIEHUH 3a4a4.
Oznakomienue ¢ 6uHoMom HetoToHa u TpeyronsHukoM Iackass.
PemenneM npakTHUECKHX 3a/1ad € MCIOIb30BAaHUEM MOHITHH U NPaBUII
KOMOMHATOPUKHU
JIEeMEHTBI Teopuu| 3ydeHre KJIACCHYECKOTO OINpPEAEICHUS BEPOATHOCTH, CBOMCTB
BEPOSITHOCTH BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenune nmpuMepoB BbIYMCIEHUS BEpOsTHOCTEH. Pemenue 3anau
Ha BBIYUCIIEHHUE BEPOSTHOCTEN COOBITHI
IIpencraBienue O3HakOMJIEHME C MPEACTABICHUEM YHUCIOBBIX JAHHBIX M HX
JTaAHHBIX (TadIUubl,| XapAKTEPUCTUKAMMU.
AUArpaMMmbl, Pemenne mnpakTHueckux 3amad Ha OOpaOOTKY 4YHCIOBBIX JaHHBIX,
rpaduxn) BBIYMCIICHUE UX XapaKTEPUCTUK

I'EOMETPUSA

IIpsimble ¥ IJIOCKOCTH
B IIPOCTPAHCTBE

@opMynupOBKa U NPUBEIEHUE NOKA3aTENbCTB INPU3HAKOB B3aMMHOIO
pacrosoKeHus MPSAMbIX U IUIOCKOCTeH. PacrosHaBaHue Ha yepTexax U
MOJIENIAX PA3IUYHBIX CIIy4yaeB B3aUMHOIO PACIIOJIOKEHHUS MPSMBIX U
IUIOCKOCTEH, apryMeHTUPOBaHHUE CBOUX CYKIEHUI.

PopMyIUpOBaHUE ONPEAEIECHUN, IPU3HAKOB U CBOMCTB NapajleIbHBIX
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Y NEPHEHANKYJISIPHBIX IUIOCKOCTEH, ABYTPAHHBIX U JTMHEHHBIX YIJIOB.
BrinmonHeHue mTOCTpOEHUs YIIOB MEXKAY MPSAMBIMUA, MPSIMONH U
IJIOCKOCTBIO, MEXAY IJIOCKOCTSIMU 10 OMMCAHUIO U PACIO3HABAHUE MX
Ha MOJCIIAX.

IIpuMeHeHHe TPU3HAKOB M CBOWCTB PACHOJIOKEHUS NPSIMBIX U
IIJIOCKOCTEW IPU PEIICHUU 3a1a4.

H3o0paxenne Ha pHUCYHKAX M KOHCTPYHMPOBAaHHME HA MOJENAX
NEPIEHIUKYJIIPOB U HAKJIIOHHBIX K IJIOCKOCTH, IIPSIMBIX, IapajlIeIbHBIX
IJIOCKOCTEH, YII0B MEXAy MpsSMOMl U TJIOCKOCTBIO M OOOCHOBaHHUE
IIOCTPOCHHS.

Pemenne 3amady Ha  BBIYMCIIEHME TE€OMETPUYECKUX  BEJIUYMH.
OnucelBaHME PAcCTOSHUS OT TOYKHM 1O IUIOCKOCTH, OT MNPSAMON 110
IUIOCKOCTH, MEXJIYy IUIOCKOCTSIMH, MEXAY CKPEIIUBAIOLIUMUCA
OPSMBIMH, MEXKAY MPOU3BOJIBHBIMH (DUTYpPaMU B IIPOCTPAHCTBE.
DOopMyIMPOBAHUE U JI0KA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHHSIX
(TeopeM CyleCTBOBaHMsI, CBONCTBA).

H3o0paxeHne Ha yeprexax U MOJEISIX PACCTOSHUS M OOOCHOBaHUE
cBoMX cyxzaeHuil. OmpeneneHUe ¢ BBIYUCICHUE PACCTOSHUM B
npoctpanctBe. [Ilpumenenue ¢opMmysn M TeopeM IUIAHUMETPUU JUIS
pelieHus 3aay.

O3HakOMJIEHHE C MOHITHEM MapajUIEIbHOIO MPOEKTUPOBAHUS U €r0
cBoiictBamu. Dopmynuposarue meopemvl 0 NIOWAOU OPMOLOHANbHOLU
npoeKyuu MHO20)20IbHUKA.

[TpumeneHnue Teopuu Al 000CHOBAHUS IOCTPOCHUHN U BHIYHCICHUH.
ApPryMEHTHUpOBAaHHE CBOUX CYXKJIEHUH O B3aUMHOM pPaclOJIOXKEHUHU
MPOCTPAHCTBEHHBIX QUTYD

MHOrorpaHHuKH

Onucanne M XapakTepUCTHKAa pa3IUYHBIX BUIOB MHOIOI'DAaHHUKOB,
NEPEYUCIIEHNE UX FJIEMEHTOB U CBOWCTB.

N300pa’keHre MHOTOIPAaHHMKOB ¥ BBIMIOJHEHHE MOCTPOEHHsS Ha
N300paXEeHUSIX U MOJIEJISIX MHOTOTPAaHHUKOB.

Bbruncnenne JIMHEHHBIX 3J€MEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(UTypauusx, apryMeHTUPOBAHNUE CBOUX CYXIACHUM.
XapakTepucTuka U n3o0pakeHue CEUEeHUH, paseepmku
MHO202PAHHUKOG, BBIYUCIIEHUE TIOIAJIeH TOBEPXHOCTEH.

[Toctpoenne mpocTeWmMx cedyeHud KyOa, NPU3MBI, MHPAMUIBL.
[TpumeHeHue GakTOB U CBECHUN U3 TUIAHUMETPHH.

O3HakoMjieHME €  BHMJAMU  CHUMMETpPUM B TNPOCTPAHCTBE,
dopMynupoBaHuE  OIpeNeNeHuH M CBOMCTB.  XapaKTepuUCTHKa
CUMMETPUH TeJl BpallleHNs: U MHOTOTPAaHHUKOB.

[TpuMeHeHne CBOMCTB CHMMETPHHM IIPH PELICHUH 33]1a4.

Hcnonp3oBaHne mNpuOOPETEHHBIX 3HAHUM JJIs  HCCIENOBAaHUS W
MOJIEJTMPOBAaHUS HECIIOKHBIX 3a/1a4.

N300paxeHre OCHOBHBIX MHOTOIPAaHHUKOB U BBITIOJHEHUE PUCYHKOB 10
YCIIOBUSM 3a7a4

Tena u noBepxHoCTH
BpallleHHUs

O3HakoMJIEeHHME C BHJIAaMU Tel BpalleHus, GOPMYIUPOBAHUE UX
ONpeAeICHUN U CBOMCTB.

DopMyIHPOBAHUE TEOPEM O CEUEHHH I1apa IMIOCKOCTHIO U IIOCKOCTH,
KacaTelbHOHU K cepe.

XapakTepucTuka © H300pakeHHWE TN BpAIEHUs, WX Pa3BEpPTKH,
CEeUeHUs.

Pemienne 3amay  Ha MOCTPOEHHE CEUYEHUM, BBIYUCICHHUE JUUIUH,
paccTosHWM, yriaoB, Iom@anei. IlpoBeneHne  nOKa3aTeNbHBIX
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pacCyXIEeHU IIPU PEILICHUN 3aad.

IIppuMeHeHHEe CBOMCTB CHMMETpUM IIpM pELICHUM 3aJad Ha Tena
BpaLECHUs, KOMOMHALIMIO TEJl.

N300paxeHre OCHOBHBIX KPYIVIBIX TE€JI U BBIIIOJHEHUE PHUCYHKA IIO
YCIJIOBUIO 33]1a4H

HN3mepenus
reoMeTpuu

O3HakOMJICHHE C TOHATHSAMH IUIOMIAAM M 00beMa, aKCHOMaMH H
CBOMCTBaMH.

Pemenne 3amay Ha BBIYUCICHHE IUIOMAACH IUIOCKUX (QUTYp C
IPUMEHEHUEM COOTBETCTBYIOLIMX (OPMYII U (PaKTOB U3 IUIAHUMETPHH.
W3yueHne TeopeM O BBIUYUCICHHUH OOBEMOB INPOCTPAHCTBEHHBIX Tel,
peleHye 3a7a4d Ha IpUMeHeHHe (GOopMyIl BEIUMCIIEHUS 00bEMOB.
W3yuenne Qopmyn [UIsi BBIYHCICHHS IUIOLIAJEH MOBEPXHOCTEH
MHOT'OTPaHHUKOB U T€JI BPALCHHUS.

O3HaKOMJICHHE C METOJIOM BBIUMCIICHUS IO TIOBEPXHOCTH chephl.
Pemenne 3agay Ha  BBIYUMCICHME  IUIOHIAJEHd  IOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJl

Koopaunartsi
BEKTOPbI

O3HakoMJIeHHE C NMOHATHEM BeKTOpa. M3yueHue nekapTOBOM CUCTEMBI
KOOPAMHAT B MPOCTPAHCTBE, MOCTPOCHUE IO 3aJaHHBIM KOOPJIMHATAM
TOYEK M IUIOCKOCTEW, HaxO0XJEHHWE KOOpAMHAT TodeKk. HaxoxneHue
YPaBHEHHI OKPYKHOCTH, CHEpBI, TUIOCKOCTH. BBIYrcieHne paccTosHui
MEXIY TOUKaAMHU.

N3ydenune cBOMCTB BEKTOPHBIX BEJIMYMH, IIPABUJI PA3JIOKEHUSI BEKTOPOB
B TPEXMEPHOM IIPOCTPAHCTBE, MPABUII HAXOXKACHHUS KOOPAUHAT BEKTOpa
B IIPOCTPAHCTBE, IMPaBWI JEUCTBUH C BEKTOPaMH, 3aJaHHBIMU
KOOpJMHATAMM.

[IpruMmeHeHne TeoprHn Mpy PEIICHUH 3a]1a4 Ha JEUCTBUS C BEKTOPAMHU.
N3yueHue  CKamspHOTO  NPOU3BEACHUS  BEKTOPOB,  BEKTOPHOIO
ypaBHEHUS MPSMOW U TUIOCKOCTH. IIpuMeHeHue Teopun Npu pelieHun
3a7]a4 Ha JEUCTBUSA C BEKTOpPaMHU, KOOPAMHATHBIA METOJ, NPUMEHEHUE
BEKTOPOB ISl BBIYMCIIEHUS BEJIMYUH YIJIOB U PACCTOSHUM.
O3HakoMJIEHME C JI0Ka3aTelbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMMHOM pPAaCIOJ0KEHUHA TPSMBIX U TUIOCKOCTEH C HCMOJb30BAHUEM
BEKTOPOB
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YYEBHO-METOJUYECKOE U MATEPUAJIBHO - TEXHUYECKOE
OBECIIEYEHME ITPOT' PAMMBI YYEBHOM JUCIHUATIIIUHBI «<MATEMATHKA
(BKVIIOYASA AJITEBPY U HAYAJIA MATEMATHYECKOI'O AHAJIM3A,
I'EOMETPHIO)»

Jns  peanuzauuu  mOporpaMMbl  y4eOHOM — JUCHMIUIMHBI — MPEAyCMOTpPeH  KaOuHeT
MaTeMaTrdeckux aucuuruind (Nel5/27), ocHaleHHBIN 000pyIOBaHHEM:

1.Jlocka ayauTtopHasi;

2. Pa3zgaTouHblii MaTepua;

3. Mopenu;

4. CTeHpl;

5. IeMOHCTpallMOHHBIN MaTEpHAIL.

PEKOMEHAYEMAS JIUTEPATYPA

OcCHOBHBIEC HCTOYHUKHU:

1l.boromonoB, H.B. Maremaruka: y4eOHMK [JII CpeIHETO MPO(eCcCHOHATBHOTO
oOpazoBanus [a1exTpoHHbId pecypc| / H. B. boromonos, I1. Y. Camoiinenko. — DIeKTpOH. JaH. —
M.: UznatensctBo FOpaiit, 2022. — 401 c. — Pexxum pocryma: https://urait.ru/bcode/489612

JlonoJIHUTEeIbHbIE HCTOYHUKH:

1.boromomnos, H. B. Ilpaktuyeckue 3aHsATHS 1mo Maremarwke B 2 4. Yacte 1: ydeOHOe
mocobue It cpemHero  npo()eCCHOHAIBLHOrO  00pa3oBaHUs [3IEKTPOHHBIN  pecypc] /
H. B. boromoros. — DnekTpoH. nad. — M.: U3natensctBo HOpaiit, 2022. — 326 c. — Pexxum nocryna:
https://urait.ru/bcode/490666

2.boromosioB, H. B. Ilpaktuyeckue 3aHsATHsS mo Marematuke B 2 4. Yacte 2: ydeOHOE
mocodbue s cpeaHero  mpo)eCCHOHAIBHOTO  00pa3oBaHMs  [IJE€KTpOHHBIA  pecypc] /
H. B. boromornoBs. — OnektpoH. naH. — M.: U3natensctBo HOpaiit, 2022. — 251 c. — Pexxum nocryna:
https://urait.ru/bcode/490667

3. boromonoB, H.B. Anre6pa u Hauama aHamm3a: ydeOHOE IMOCOOME I CPEIHEro
npodeccuoHaabHOr0 oOpa3oBanus [dnekrponusiii pecype] / H. B. boromonos. — DinekTpoH. aaH. —
M. : UznatennctBo FOpaiit, 2022. — 240 c. — Pexxum gocrtyma: https://urait.ru/bcode/489977

4. boromonos, H. B. T'eomerpus: yueOHOe mocoOue A CpeaHero npoQpeccuOHalIbHOIO
oOpasoBanus [3nmekTpoHHBIN pecypce] / H. B. boromonos. — Dnektpon. maH. — M.: M3gaTenbcTBo
[Opaiit, 2022. — 108 ¢. — Pesxum mocryma: https://urait.ru/bcode/489978

Nudopmanuonnble W uu@PpPoOBble TeXHOJOruM (IMporpaMMHoe olecreveHue,

coBpeMeHHbIe NpodeccnoHaNbHbIe 0a3bl JAHHBIX M HHPOPMALMOHHBIE CIIPABOYHbIC CHCTEMbI)

VYyeOHass AMCHMIIMHA TMPEAyCMaTpUBAaeT OCBOEHHE MH(POPMAIMOHHBIX M LU(POBBIX
TexHosorui. Peanuzanust 1mu@poBBIX TEXHOJOTHH B 00pa3oBaTeIbHOM IPOCTPAHCTBE SBIISETCS
OMHOW W3  BaXHeHmMX  1eneil  oOpa3oBaHMs,  Jalolie  BO3MOXKHOCTb  Pa3BHBATh
KOHKYPEHTOCIIOCOOHbIE KauecTBa OOydYaromMXcs Kak OyAylHMX BBICOKOKBaTU(UIMPOBAHHBIX
CIIELUATIUCTOB.

[Hudposble TEXHOIOTUN MTPEyCMATPUBAIOT Pa3BUTHE HABBIKOB () (HEKTUBHOIO pelieHus 3a1au
po¢eCCHOHATIBHOTO, COLUANBHOTO, JINYHOCTHOTO XapaKkTepa ¢ UCHOJIb30BAHUEM PA3IUYHBIX BHJIOB
KOMMYHHKAIIMOHHBIX TEXHOJIOTHUH. OcBoeHue 1MGPOBBIX TEXHOJOTHMM B paMKax JaHHON
JUCLUUIUIMHBl OPHEHTUPOBAHO HA CIOCOOHOCTh O€30MacHO W HaJUIeXallMM O00pa3oM MOoJy4aTb
JOCTYM, YOpPAaBIATh, WHTETPUPOBaTh, OOMEHMBATHCSA, OLEHMBATh M CO3/1aBaTb HMHQOpPMAIUIO C
MOMOIIBI0  IIM(POBBIX  YCTPOMCTB M  ceTeBbIX TexHojorud. DopmupoBanue nUGPOBOIL
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KOMIICTCHTHOCTH npearojaaracTt pa6 oTy C JaHHBbIMHU, BI1aaACHUC HHCTPYMCHTAMU JJIs
KOMMYHUKAIIUH.

DIeKTPOHHO-0MOJIMOTEYHAsI CUCTeMbI U 0a3bI TAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciayr ot 10.03.2020 Ne
Db CVY 437/20/25 (CereBas aneKTpoHHass OMOJIMOTEKA)

2. DnekTpoHHO-OMONMoTeuHas cuctemMa wu3narenscrBa «Jlamp»  (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHUE YCIYI MO NIPEJOCTABICHUIO JOCTyNa K 3JIEKTpOHHBIM u3gaHusmM OO0
«M3natenncTBo Jlanb» ot 03.04.2023 Ne 1)

3. DnekTpoHHO-OMOMMOTeYHass cucreMa usmatenscTBa «Jlamb»  (https://e.lanbook.ru/)
(moroBop Ha OKa3aHUE YCIYr IO MPEAOCTABICHUIO JIOCTYNMa K 3JEKTPOHHBIM u3aanusim OO0
«M3natenbcTBO Jlanb» ot 06.04.2023 Ne 2)

4. ba3za maHHbBIX 371eKTpoHHBIX HH(popMarmoHHbIX pecypcoB PI'BHY IHHCXB (morosop mo
o0ecCIeueHnI0 JIOCTyINa K AJIEKTPOHHBIM HHpopmamuoHHbIM pecypcam DPI'BHY ITHCXbB uepes
tepmuHan yaanennoro aoctymna (TY ®I'BHY IITHCXB) ot 07.04.2023 Ne 6/H)

5.  DraekrtpoHHO-OMOnmoTeuHass — cucrema  «AgriLiby ~ ®I'BOY  BO  PrA3Y
(http://ebs.rgazu.ru/) (momosHUTEIBHOE COTIIANIICHUE HA MpeaocTaBicHue qoctyna oT 13.04.2023 Ne
6/1 x JIunenzunonHomy norosopy ot 04.07.2013 Ne 27)

6. DnektpoHHas OubOmuoredHas cucrema «HanmonampHbIN 1H(pOBOI pecypc «PykoHTY:
Komnekiuu «ba3obiit maccuB» u «Komnoc-c. Cenbekoe xo3siictoy (https://rucont.ru/) (morosop Ha
OKa3aHWe YCIYT 1Mo TpenoctaBieHuto goctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «dnexTponHoe m3narenscTBo FOPAWITY (https://urait.ru/) (10roBop Ha oKa3aHHe
YCIIYT TIO0 TPEIOCTABICHUIO JOCTyrma K obOpa3oBatenbHOl Mmiargopme OO0 «DyekTpoHHOE
mw3narenseto FOPAUTY ot 06.04.2023 No 6)

8. DnekTpoHHO-OMOMoTeYHas cucreMa «Bepranckuii» (https://vernadsky-lib.ru) (morosop
Ha 0€3BO3ME3THOE UCIOJIb30BaHUE Ipon3BeacHui oT 26.03.2020 Ne 14/20/25)

9. basza manusix HDOB «HamnwonaneHas snekTpoHHas Oubnmoreka» (https://rusneb.ru/)
(moroBop o moakmouenun k HOb u npenocraBnenun gocryna k oobekram HOb ot 01.08.2018 Ne
101/HBb/4712)

10. CornameHue O COTPYIHHUYECTBE MO OKa3aHUIO OMOTMOTEYHO-WH(GOPMAIMOHHBIX U
COIMOKYJIBTYPHBIX YCIYT TOJIb30BATENsIM YHHBEPCHTETAa W3 YHCIA HWHBAIUAOB 10 3pPEHHIO,
CIIa0OBUAAIINX, UHBAIUIOB JPYTUX KAaTETOpUW ¢ OTPaHMUYEHHBIM JOCTYNOM K WH(pOpMAaIWH, JHII,
UMEIOLMX TpyAHOCTU ¢ yTreHueM IiockornedatHoro tekcra TOI'BYK «TamOoBckas obmacTHas
yHHBepcalibHasi HaydHas OuOmmoreka wuM. A.C. Ilymkuua»  (https://www.tambovlib.ru)
(cormamenue o corpyaandectse oT 16.09.2021 Ne 6/H)

HNupopmManoHHbIE CIPABOYHbIEC CHCTEMBI

1. CmopaBounas mnpaBoBas cucreMa Koncynbrantllmtoc (moroBop mocTaBKH U
CONpOBOKAECHUS FK3eMIuIsIpoB cucteM Koncynbrantllnroc ot 03.02.2023 Ne 11481 /13900/3C)

2. DnexTpoHHBIN nepuoanueckuii cnpaBounuk «Cucrtema TAPAHT» (moroBop Ha yciyru mo
ConpoBOXKICHHUIO OT 22.12.2022 Ne 194-01/2023)

Cospemennblie npogeccnoHaNbHbIe 0a3bl JAHHBIX

1. ba3za pgaHHBIX HOPMATUBHO-IIPABOBBIX AaKTOB HH(OPMAIMOHHO-00pa30BaTEIbHON
nporpamMmel «Pocmeron» (morosop ot 11.07.2022 Ne 530/2022)

2. baza nmamnmpix Hayunoit snextponnor OumOmmorekn eLIBRARY.RU — poccuiickuit
MH(POPMAIIMOHHO-aHAIUTHYECKUH TMOpTall B OOJIACTH HAyKH, TEXHOJOTHH, MEIUIMHBI |
obpaszoanwus - https://elibrary.ru/

3. Iopran oTKphITHIX AaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OrtkpeiTele JnaHHble @DenepanbHON  CIyKObl  TOCYIapCTBEHHOW CTaTHUCTUKH -
https://rosstat.gov.ru/opendata
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JIuneH3nonHoe 1 CBOOOIHO pacnpocTPaHsieMoe MPOrpaMMHOe ofecnedenne, B TOM
YycJie 0Te4eCTBEHHOr0 MPOM3BO/ICTBA

HaunmenoBanue Pa3zpaboruux I10 HoctynHocTh Cchuika Ha PexBu3uThl

(mpaBooOJIaIaTeNh) (JTMIIEH3UOHHOE, Enunbiii peecTp| moaTBEpIKIAIOLIETO

CBOOOJTHO poccuiickux JOKyMeHTa (IIpH
pacrpocTpaHsieMoe) | MporpamMm JUist HAJTNYHH)
3BM u B]]
(TIpu HATTUYHIM)
Microsoft Microsoft JInnensnonHoe - JInnensus
Windows, Corporation ot 04.06.2015 Ne
Office 65291651 cpoxk
Professional JEHCTBUSL:
06eccpouHo

AHTHBHPYCHOE AO «Jlaboparopus JIuiieH3nOHHOE https://reestr.dig| CyOmuieH3u0HHbI#H
POrpaMMHOE Kacniepckoro» ital.gov.ru/reest| morosop c OO0
obecrieueHme (Poccus) r/366574/?sphral|  «Codrekc» oT
Kaspersky se 1d=415165 | 06.07.2022 Ne 6/H,
Endpoint CPOK JIEHCTBHS: C
Security s 22.11.2022 no
OuzHeca 22.11.2023
MoiiOduc OO0 «Hogsie JIuiieH3nOHHOE https://reestr.dig| Konrpakr ¢ OO0
CranpapTHBI - o0ayHbIe ital.gov.ru/reest «PyOukon»
OducHslii maker TEXHOJIOTHUI r/301631/?sphra| ot 24.04.2019 Ne
JUTsE pabOTBI C (Poccus) se_10=2698444 | 0364100000819000
JIOKyMEHTaMU 012
Y MOYTOHN CPOK JIEHCTBUA:
(myoffice.ru) 0eccpodHo
[IporpammHuas AO JIunieH3noHHOE https://reestr.dig| JInmeH3uoHHBIIH
CHCTEMA IS «AHTHIIIIaTHATY ital.gov.ru/reest norosop ¢ AO
OOHapYKCHHUS (Poccus) r/303350/?sphra| «AuTHmIaruar» ot
TEKCTOBBIX se_id=2698186| 17.04.2023 Ne 6627,
3aMCTBOBAHU B CPOK JIEHUCTBUSA: C
y4eOHBIX U 17.04.2023 o
Hay4HBIX 16.04.2024
paboTax
«AnTHIUIarNaT
BY3»
(https://docs.antip
lagiaus.ru)
Acrobat Reader Adobe Systems CBo0Oo1HO - -
- IPOCMOTP pacmpocTpaHsieMoe
JIOKYMEHTOB
PDF, DjVU
Foxit Reader Foxit Corporation CBo0Oo1HO - -
- IPOCMOTP pacmpocTpaHsieMoe
JIOKYMEHTOB
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PDF, DjVU

Pecypcbl uHGOPMALHOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH « AHTEpHET»
1. CDTOwiki: 6a3a 3nanuii mo nuuposoii Tpanchopmanuu https://cdto.wiki/

ndpoBble HHCTPYMEHTHI, IPUMeEHsieMble B 00Pa30BaTeJIbHOM Ipollecce

1. LMS-matrdopma Moodle
2. Bupryanbnas nocka Mupo: miro.com
3. Bupryansnas nocka SBoard https://sboard.online
4. BupryanpHas gocka Padlet: https://ru.padlet.com
5. Oo6naunsie cepBucsr: SAnmekc./luck, Obmako Mail.ru
6. Cepsucsl ompocos: Suaekc @opmsl, MyQuiz
7. Cepsucsl BuaeocBs3u: SAunexc Tenemoct, Webinar.ru
8. CepBuc coBMecTHOM paboTbl Hax mpoekTamu ans  HeOonbmux rpynn  Trello
http://www.trello.com
HudpoBbie TEXHOTOTHH, IPUMEHsIEMble TPH U3YYE€HH U U CHUIIMHBI
[{udpoBbie TEXHOIOTUN Buner yaeOHOI pabOThI, BBIIOTHICMBIE C
MIpUMEHEHHEM U(POBON TEXHOJIOTUU
1. OO61ayHble TEXHOJIOTUN WuauBuayanbHble 3a1aHUs
2. Bonsmue nanaeie NunuBuyanbHbIe 3a1aHUS
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Pabouas mporpamma paspaboraHa Ha OCHOBE (peJepallbHOrO TOCyJapCTBEHHOI'O 00pa30BaTELHOTO
craagapra cpeadero obmero ob6pazoanus (PI'OC COQO), yreepxkaennoro Ilpmkazom MunHHCTEpCTBA
oOpa3zoBanus 1 Hayku P® ot 17 mast 2012 r. Ne 413; B COOTBETCTBUM C METOAMYSCKUMHU PEKOMEHIAITUSMHU 110
peanu3anmy cpenHero odmero oopa3zoBaHus B mpeeiax OCBOCHUs 00pa30BaTeIbHOM MPOTpaMMbl CPEAHETO
mpodeccuoHanbHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTO 00mero o0pa3oBaHHSA, YTBEPIKICHHBIMU
MunuctepcTBOM TipocBenieHms Poccniickoit @eneparmmm 14.04.2021 roxa.

ABTOp:

Conpnarosa H.B., npenogasaresnb

[EHTPA-KOJUIEKA MIPUKIIATHBIX KBATU(UKAIIUN

OI'bOY BO Muuypunckuii 'AY (Al H.B. ConnaroBa

Penenzenr:

Kpacnosa JI.M., npenonasareins

LIEHTpa-KoJUIe’Ka MPUKIAHBIX KBATU(PUKALIMN -

®I'BOY BO Muuypusckuii TAY # 7 o  JLM.KpacHosa

[Iporpamma paccmorpena Ha 3acemanuu [IMK  «KommnberoTepHbie cetd ¥ WH(DOpMaIMOHHBIC
TEXHOJIOTHI»

npotokod Ne 9 ot «08» ampens 2020 r.

[Iporpamma paccMoTpeHa Ha 3aceJaHUU Y4EOHO-METOAMYECKOM KOMHUCCHM IIEHTpa-KOJUIeIHKa
npukiaaHeix kBanupukanui ®I'bOY BO Muuypunckuit FAY

nporokosi Ne 8 ot «20» anpenst 2020 r.

[IporpamMma yTBepxaeHa Pemenrem Y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA

nporokosi Ne 8 ot «23» anpens 2020 r.

[Iporpamma nepepaboTaHa U JI0MOIHEHA B cOOTBeTCcTBHH ¢ TpeboBanusimu GI'OC COO
[Iporpamma paccmorpena Ha 3acemanuu [IMK «KommbroTepasie cetd U HH(pOpMaIMOHHBIC

TEXHOJIOTHUH»

npotokol Ne 9 ot «19» ampens 2021 r.

IIporpamma paccMOTpeHa Ha 3acelaHud y4eOHO-METOJMYECKOM KOMHCCHM LEHTpa-KoJuIeIkKa
npukiaaHeix kBanupukauuii ®I'bOY BO Muuypunckuit 'AY

npotokod Ne 8 ot «21» anpens 2021 r.

[Iporpamma yTBepxaeHa Pemenriem ¥Y4eOHO-METOAMYECKOIO COBETa YHUBEPCUTETA

npoTokod Ne 8 ot «22y» anpens 2021 r.

ITporpamma nepepaboTtaHa 1 AONOJIHEHA B cooTBETCTBUHU ¢ TpeboBanusmMu GI'OC COO

ITporpamma paccmorpena Ha 3acenanun I[IMK «KommbioTepHble ceTM M HHGOpPMalMOHHbIE
TEXHOJIOTUN»

npoTokoa Ne 9 ot «18» anpens 2022 r.

[Tporpamma paccMOTpeHa Ha 3aceaHuU Y4eOHO-METOAMYECKOH KOMUCCUH LIEHTpa-KOJUIeKa
npukiaaHeix kBanupukauuii @®I'bOY BO Muuypunckuit 'AY

npotokod Ne 9 ot «20» anpens 2022 r.

[IporpamMma yTBepxeHa Pemenrem Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA

npotokod Ne 8 ot «21» anpens 2022 r.

[Tporpamma nepepaboTraHa 1 JONOJIHEHA B cooTBETCTBUHU ¢ TpeboBanusmMu GI'OC COO
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[Iporpamma paccmorpena Ha 3acemanun UMK «KomneiorepHsie cetd U uHGOPMalMOHHbBIE
TEXHOJIOTHI

npoTokoa Ne 11 ot «16» utonss 2023 r.

[Iporpamma paccMoTpeHa Ha 3acelaHuK Y4eOHO-METOAMYECKON KOMUCCUU LIEHTpa-KOJUIekKa
npukiaaaaeix kBamupukanuii ®I'bOY BO Muuypunckuii [AY

nporokos Ne 11 ot «17» urons 2023 r.

[Iporpamma ytBepxaeHa Pemenrem Y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA

potokoi NelO ot «22» utons 2023 r.
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