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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma yueOHOW muctumuinHel «MaTtematuka (BKJIO4as anreOpy M Hadyaia
MaTEeMaTHYECKOT0 aHaJIN3a, TeOMETPHIO)» (Hanee — «MaTemaTukay) npeaHasHaueHa Uil U3y4eHUs
MaTeMaTUKU B IIEHTpe-KoJuiemke npukiaaabix kBammdukammii ®I'bOY BO Muuypunckuii ['AY,
peanu3yroieM 00pa3oBaTeIbHYI0 IPOrPpaMMy CPETHETO 00IIEro 0Opa3oBaHUs B MPEIEIax OCBOCHUS
OCHOBHOM TpodeccuoHaibHOW oOpa3zoBatenbHOr mporpammbl CIIO Ha 06a3e OCHOBHOTO 0OIIEro
oOpa3oBaHMsl TPH TMOATOTOBKE KaapoB Mo crneruanbHocTH 35.02.07 MexaHuzanus CeabCKOTO
X0351CTBA.

Pabouas mnporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpennero oOmiero
o0pa3oBaHMs, MPEIbIBIIEMbIX K CTPYKTYpE, COICpPXKAHUIO U pe3ylibTaTaM OCBOCHHUS Y4eOHOI
IMCUUIUIMHBL «MaTemMaTuka», B COOTBETCTBUU ¢ PeKOMEHIAIMsIMM [0 OpraHU3alyd MOJYYECHUs
cpenHero oOmiero oOpa3oBaHusl B IMpefesiax OCBOEHUS 00pa30BaTENbHBIX MPOTpaMM CpPETHETo
npodeccuoHaIbHOr0 00pa3oBaHus Ha 6a3e OCHOBHOTO O0IIEro o0pa3oBaHus C y4eToM TpeOOBaHUN
benepanbHBIX TOCYJAPCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB U MOJy4aeMoH mpodeccuu Hiu
CHEIUAIBbHOCTH  cpefaHero  mnpodeccuoHanbHOTO  oOpa3zoBanust  (mucbMo  JlemaprameHta
roCy/1IapCTBEHHOMN MOJUTUKH B cepe MoAroToBku padouux kajapos u 11O MunoOpuayku Poccuu
or 17.03.2015 Ne 06-259), ¢ yuerom I[IpumepHOIl OCHOBHOW 00pa30BaTENIbHONW MPOTPAMMBI
cpenHero oOmiero oOpa3oBaHUs, OJOOPEHHON pelieHueM (eaepatbHOro yueOHO-METOANMYECKOTO
00beTMHEHNS TI0 001IeMy 00pa3oBaHuIo (TPoToKo oT 28 uroHs 2016 1. Ne 2/16-3)

Copepxanue mnporpamMmbl «MareMaTHKa» HaNpaBlIeHO Ha JTOCTHIXKEHHE  CIEAYIOUINX
neJIei:

e oOecrieyeHre CcHOPMHPOBAHHOCTH MPEICTABICHUNA O COIHAIBHBIX, KYJIbTYpHBIX U

UCTOpUYECKHUX (haKTOpax CTAHOBJICHHUS MAaTEMAaTUKH;

e o0ecrieyeHne CHPOPMHPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHUYECKOTO W MAaTEMaTHYECKOTO

MBIIICHHS,

e obecreyeHre cOPMUPOBAHHOCTH YMEHHM MPUMEHSATH MOMy4YEeHHbIC 3HAHUS MPU PEIICHUN
pa3IMYHbIX 33]1aY;
e o0ecrieyeHue CHOPMUPOBAHHOCTH  TIPEACTABJICHHMM O  MaTeMaTHKe KaK  YacTH

00IIIeYeTIOBEYECKON KYIbTYphI, YHUBEPCATLHOM SI3bIKE HAYKH, MTO3BOJISIONIEM OMUCHIBATH U

U3y4aTh peasibHbIE MPOLECCHI U SIBICHHUS.

OBIIAA XAPAKTEPUCTUKA YYEBHOM JUCIHUATIJIMHBI <MATEMATHUKA
(BKIIOYASA AJITEBPY U HAUYAJTIA MATEMATHUYECKOI'O AHAJIU3A,
I'EOMETPHIO)»

Matematuka sBusieTcss (yHAaMEHTaIbHOUW 001e00pa3oBaTeNbHON AUCIHUILUIMHON CO
CIIOKUBIIMMCST ~ YCTOMYMBBIM  COJEp)KaHHMEM U OOIMMH TpeOOBaHUSIMH K  TOATOTOBKE
00y4aroIuXxcs.

OO0mue ey u3yuyeHns MaTeMaTUKU TPAJAUIIMOHHO PEATU3YIOTCS B YETHIPEX HAMPABICHUSIX:

1) obriee mpencTaBiaeHne 00 UASIX U METO/IaX MaTEMaTHKU;

2) UHTEIIEKTYaJIbHOE Pa3BUTHE;

3) oBnajzieHre HEOOXOIMMBIMH KOHKPETHBIMU 3HAHUSMU U YMEHUSIMU;

4) BoCTIMTaTEIbHOE BO3/ICHCTBHE.

s Texaudeckoro mpoduis mpodhecCHOHaTBLHOT0 00pa30BaHus BBIOOp 1IETIei cMeIaeTcs B
MparMaTH4eckoM HaIpaBlIeHWH, TMPETyCMATPUBAIONIEM YCUJICHHE W PACIIMPEHUE TPHUKIATHOTO
XapakTepa M3y4eHUs: MaTeMaTUKH, TPEUMYIIECTBEHHOW OpPUEHTAlMU Ha alrOPUTMUYECKUN CTHIIb
MMO3HaBaTEeIbHON JeSITETbHOCTH.

W3ydyeHrne MareMaTHKHd Kak TpodUIbHONH 00IIeo0pa3oBaTenbHOM Y4eOHOW MUCIUTUIMHEI,
YYHUTBIBAIOIICH criennuKy ocBanBaemMon oOydarommmucs crnenuaibHocTd 35.02.07 Mexanuzanus
CEJIbCKOT0 X035HCTBa, 00ecTeYnBaeTCs:

e BBIOOPOM pa3IUYHBIX MOAXOOB K BBEICHUIO OCHOBHBIX TIOHSITHH;
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GbOopMHpPOBaHHEM CHUCTEMBI y4eOHBIX 3afaHuii, obecrmeunBarONX 3PGHEKTUBHOE
OCYIICCTBJICHHUC BBIGpaHHBIX HCJICBBIX YCTAaHOBOK;

o0oramieHueM CIeKTpa CTHIeH y4eOHOM NEesTeNbHOCTH 3a CUET COTJIACOBAHMS C BEIyIIMMHU
NESTEIbHOCTHBIMU ~ XapakTepucTUKaMu  crneuuanbHoctd  35.02.07 MexaHuzauus CeabCKOro

X03dicTBa.

[TpodumibHas cocTaBisfoOmas OTpaXkaeTcs B TPEOOBAaHUAX K MOJATOTOBKE OOYdYaIOUIMXCS B

qacCTu:

oOmieil cucTeMbl 3HAHUN: CoJiepKaTelbHbIE TPUMEPHI UCIIOIB30BaHUS MAaTEMAaTUYECKUX
U7 U METOJIOB B MPOGECCHOHANBHON JACSITELHOCTH;

YMEHHMI: pa3auuuii B ypoBHE TPEOOBaHUMN K CI0KHOCTU MIPUMEHSEMBIX aITOPUTMOB;
MPAKTUYECKOT0 MCIOJIB30BaHUSI TPUOOPETEHHBIX 3HAHUI M YMEHHI: UHIUBUYaIbHOTO
y4eOHOr0 OmbiTa B  TMOCTPOCHUH  MATEMAaTHYECKUX  MOJENeH,  BBIMOJHEHUE
HCCJIEI0BATENBCKUX IPOEKTOB.

COI[Cp)KaHI/IC yqe6H0171 JAUCHUITIIMHBI paspa60TaH0 B COOTBCTCTBHMU C OCHOBHBIMH
COACPIKATCIIbHBIMU JINMHUAMU O6y‘-I€HI/I$I MaTC€MaTuKe:

B

asnreOpanyeckast JIMHUSA, BKIIIOYAIOIAs CUCTEMATU3allUI0 CBEJICHUN O YMCIaxX; U3y4yeHHe
HOBBIX U 000OLIEHNE paHEe U3YyUYEHHBIX Oonepauuil (BO3BEIECHUE B CTENIEHb, U3BJICUCHHE
KOpHs, Jlorapu(pMupoBaHue, CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC U 0OpaTHbIE K HUM);
M3YYEHHE HOBBIX BHJIOB YHUCIIOBBIX BBIPAXKEHUH U (POpPMYJ; COBEPILIEHCTBOBAHHE
IOPAaKTUYECKMX  HABBIKOB M BBIUUCIUTENIBHOW  KyJIbTYpBl,  pacIIUpeHue H
COBEPIICHCTBOBAaHNE aJIreOpandeckoro ammapara, C(GpOPMHUPOBAHHOTO B OCHOBHOM
IIKOJIE, ¥ €r0 IPUMEHEHHE K PELICHUI0 MaTEMaTHUECKUX U MPUKIAIHbIX 3a1a4;
TEOPETUKO-(PYHKIMOHAIbHAS JIMHUSA, BKJIIOYAIOIIas CHUCTEMAaTU3ALUI0 U pacIlUpeHHe
CBeICHUI O (YHKIUAX, COBEPIICHCTBOBaHWE TIpapUyecKuX YMEHHIA; 3HAKOMCTBO C
OCHOBHBIMM HMJESIMM U METOJIaMH MaTEMaTHYEeCKOro aHaju3a B 00beMe, I03BOJISIOLIEM
UCCIIEIOBATh dJEMEHTapHble (YHKIMM M pemarh MPOCTEHIINE TeOMETPUYECKHE,
bu3nyeckue 1 Jpyrue NpuKiIaHble 3a1a4H;

JUHUS ypaBHEHUN U HEPABEHCTB, OCHOBAHHAs Ha IIOCTPOEHUU U HCCIETOBaHHUU
MaTeMaTHYeCKUX MOJEIeH, Iepecekarouascsa ¢ anredpandyeckoil M TEOPETHUKO-
(GYHKUIMOHAIBHON JTUHUSMU U BKJIIOYAIOIIAs Pa3BUTHE U COBEPIICHCTBOBAHME TEXHUKHU
anredpandyeckux NpeoOpa3oBaHUM I pELIeHUs ypaBHEHHI, HEPABEHCTB U CHCTEM;
(dopMHpOBaHUE CIIOCOOHOCTH CTPOUTH M MCCIENOBATH NMpOCTEHIINE MaTeMaTHYeCKue
MOJIEJIM TpH pEeHIeHUH NPUKIATHBIX 3a7ad, 3a7ad M3 CMEXKHBIX U CIEeHHaJIbHBIX
JUCLUTUINH;

reoMeTpuyecKas JUHUS, BKJIIOYAIOLIast HarJsHbIe MIpe/ICTaBICHUS 0
IIPOCTPAHCTBEHHBIX (UIypax MW HM3yUYE€HUE WX CBOWCTB, (POPMHUpPOBAHUE U Ppa3BUTHE
IPOCTPAHCTBEHHOI'O BOOOPaXXEHMS, Pa3BUTHE CIIOCOOOB I'€OMETPUYECKHUX H3MEpPEHUil,
KOOPJIMHATHOTO M BEKTOPHOTO METOJIOB /ISl PEUICHHUS] MAaTEMaTHUYECKUX U MPUKIIATHBIX
3aja4;

CTOXacTHuYecKas JIMHUS, OCHOBaHHasi Ha pa3BUTUM KOMOMHATOPHBIX YMEHHI,
MPEJICTABICHUH O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYXKAIOIIETo
MHpa.

paboueil mporpaMMme KypCHUBOM BBIAENIEH MaTepuayn, KOTOpBI OTBOJUTCS Ha

CaMOCTOSITENIbHOE HM3y4yeHHE OOydyalolMMHUCS M TpH  H3YYEHUH Y4eOHOM JAHCIUIUIMHBI
«MateMaTnKa» KOHTPOJIIO HE MOJUIEKHUT.

N3yuenne oO6meoOpa3oBaTebHOM y4eOHOW AUCHUIUIMHBI «MaTemMaThka» 3aBepIuacTcs
HK3aMEHAMH B [IEPBOM U BO BTOPOM CEMECTpax.



MECTO YYEBHOM JUCHUILIMHBI B YYEFHOM ILJTAHE

Y4yeOHast 001eodpazoBaTebHast AUCIUILTNHA «MaTeMaTHka) BXOJUT B COCTAB MPEIMETHOU
obnactu «Matematuka u napopmaruka»y ®I'OC COO u obmeobpaszoBarensHoro nukia [TIICC3
cnerransHocTr 35.02.07 Mexanu3anus CenbcKoro Xo3sicTBa (0a30Bast MOJrOTOBKA).

PE3YJIbTATHI OCBOEHHUA YYEFHOM JUCITATLIAHBI

OcBoeHue cojepxaHus yueOHOW AUCHUIUIMHBI «MaTemaTukay 00ecleurnBaeT JTOCTUKEHUE
CTYJCHTaMHU CJEIYIOIINX Pe3yJIbTATOB:
®  JIUYHOCHMHDBIX:
c(hOpMUPOBAHHOCTH IMPEJICTABICHUI O MaTeMaTHKe KaK YHHBEPCAJIbHOM S3bIKE HAYKH,
CpE/ICTBE MOJICTUPOBAHUS SIBIICHUN U MIPOLIECCOB, UEAX U METOJIaX MAaTEMaTUKH;

— IIOHMMaHHME 3HAaY€HUE  MaTeMaTuKe Ui  HAay4HO-TEXHHYECKOro  Iporpecca,
c(OPMHUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE KaK K 4YacTu OOlIeYenoBedecKoil
KyJbTYpbl 4€pe3 3HAaKOMCTBO C HCTOpUEH pa3BUTUA MAaTEMaTUKE, DSBOJIIOLUEH
MaTeMaTHYeCKUX HJICH;

—  pa3BUTHE JIOTUYECKOI0 MBILLUIEHMS, IIPOCTPAHCTBEHHOTO BOOOpayKeHus,
QITOPUTMUYECKONW KYJIbTYpbl, KDUTUYHOCTH MBIIUICHUS Ha YpPOBHE, HEOOXOAMMO IS
Oyaymell npodeccHuOHaIbHOU MESITENbHOCTH, IS NPONOJDKEHHsS OOpa3oBaHUS MU
camMo00pa3oBaHus;

— OBJaJeHHE MaTeMaTHYEeCKUMH 3HAaHUSIMU W YMEHHMSIMM, HEOOXOIUMBIMH B
MIOBCEIHEBHOM JKU3HU, JJII OCBOEHUS CMEXHBIX €CTECTBEHHO-HAYUYHBIX AMCLUMILINH U
JUCLHUIUIMH MPO(eCCUOHAIBHOIO LMKJIA, AJs HOJIy4eHus oOpa3oBaHMs B 00IacTsIX, HE
TpeOyIOLMX yriyOlIeHHOW MaTeMaTHUeCKOH MOIrOTOBKH;

— TOTOBHOCTb M CHOCOOHOCTh K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHMIO, Ha
MPOTSKEHUM BCEW KU3HU; CO3HATEIbHOE OTHOUIEHHE K HENpPEPhIBHOMY OOpa30BAHUIO
KaK yCJIOBHE yCHEIHONW MpoeCCHOHATBLHON 1 00IIECTBEHHON AEATENbHOCTH;

— TOTOBHOCTh U CHOCOOHOCTH K CAMOCTOATEIBHOW TBOPYECKOM M OTBETCTBEHHOM
JESTEIIBHOCTH;

— OTHOUIEHHUE K MPOo(peCCHOHABHON JESITENbHOCTH KaK BO3MOXKHOCTb Y4acTHE B PEIICHUHN
JIMYHBIX, OOIIECTBEHHBIX, TOCY/IapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOJIEM;

® MemanpeoMemHbix:

— YMEHHE CaMOCTOSITENIbHO OIpPEAENATh LN ACITEIbHOCTH W COCTaBIATH IUIAHBI
JIEeATEIbHOCTH; CAMOCTOSITEBHO OCYIIECTBIATh, KOHTPOJIUPOBATH U KOPPEKTHPOBATH
JESATENIBHOCTD; UCIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI JUIsl TOCTHIKEHUS MTOCTABIEHHBIX
Heneil M peanu3alud IUIAHOB JESTEIbHOCTH; BBIOMpAaTh YCIEUIHbIE CTpPaTerMu B
Pa3IUYHBIX CUTYaLUsX;

— YMEHHE MpPOIYKTHUBHO OOIIaTbCcs M B3aWMOJAEWCTBOBAaTH B MPOIECCE COBMECTHOM
JEeSTeNIbHOCTH, YUUTHIBATh MO3ULUU JPYTUX YYACTHUKOB JEATEIBHOCTH, 3(PPEKTUBHO
pasperiatb KOH(PIUKTHI;

— BJIQJICHWE HaBBIKAMU I[103HABATEJIbHOH, Y4eOHO-UCCIEeIOBATEIbCKOW W IMPOEKTHOU
NeSITeIbHOCTH, HaBbIKaMU pa3pelieHue MpolieM; CHocOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY TOMCKY METOJOB pelIeHHs] MpPaKTHUYECKUX 3ajad, MPUMEHEHUIO
pa3IMYHBbIX METOJOB ITO3HAHUS;

— TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITEIbHON HH(OPMAIMOHHO-TIO3HABATEIbHON
NESATENIbHOCTH, BKJIIOYas YMEHHME OpPHUEHTUPOBATHCA B Pa3jIMYHBIX HCTOYHUKAX
uH(poOpMallMy, KPUTHUYECKHM OLIEHUBAThb W  HUHTEPIPETHPOBATh  HMHQOpMAIHIO,
MOJIy4aEMYI0 U3 Pa3JINYHBIX HCTOYHUKOB;
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BIIaJICHUE S3BIKOBBIMU CPEACTBAMHU: YMEHHE SCHO, JIOTHMHO M TOYHO M3/1ararb CBOIO
TOYKY 3PEHMS, UCII0JIb30BaTh AICKBATHBIC SI3bIKOBBIE CPEIICTBA,

BJIaJICHHE HaBBIKAMU II03HABATENbHOW pe(dIeKCHMH KaK OCO3HAHHE COBEPIIAEMBIX
JEUCTBUHM U MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, I'PAHUL] CBOETO
3HAHMA U HE3HAHUs, HOBBIX I103HABATEIbHBIX 3a/1a4 U CPEACTB U UX JOCTHIKCHMUS,
LEJICYyCTPEMJIEHHOCTh B IIOMCKAaX M TPUHATHA pelleHuil, cooOpa3suTeNnbHOCTh H
UHTYMLUS,  Pa3BUTOCTb  IPOCTPAHCTBEHHBIX  IPEICTABICHUN; CIIOCOOHOCTh
BOCIIPMHUMATB KPAacoOTy X FTapMOHHIO MUDA;

npeomemmuuix:

c(OPMHPOBAHHOCTD NMPEIJIOKEHUI 0 MaTeMaTHKe KaK YaCTb MUPOBOW KYJIbType U MECTE
MaTeMaTHKe B COBPEMEHHOHN IMBHJIM3ALMM, CIIOCOOAX ONUCAHUA SBJICHUH peabHOro
MHpa Ha MaTEMaTUYECKOM S3BbIKE;

c(OPMHUPOBAHHOCTb TPEACTABICHUN O MaTEeMaTHYECKHUX IMOHATUAX KaK Ba)KHEHIINX
MaTEeMaTUYeCKUX MOJEIAX, MO3BOJIAIONIMX ONMCHIBATH U M3Yy4aTh Pa3HbIE IPOLECCHl U
ABJICHUS; TOHUMAaHUE BO3MOKHOCTH aKCHOMAaTHYECKOIO IOCTPOEHUS MAaTEMAaTHYECKUX
TEOpHI;

BJIAJICHAE METOJaMHU JOKa3aTeNbCTBA U AJIFOPUTMOB PEIICHUs, YMEHUE UX IPUMEHSATH,
IIPOBOJIUTH JJOKA3aTENIbHBIE PACCYXKACHUS B XOJI€ PEIICHUS 3a/1a4;

BIIQJICHUE CTAHAAPTHBIMU IIPUEMAMHU DELICHHs PALMOHAIBHBIX W HUPPALHUOHAIBHBIX,
IIOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKHX YPABHEHUH M HEPABEHCTB, HX
CUCTEM; HUCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTpamMM, B TOM YHCIIE JJIS TIOUCKA
IIyTH PELIEHUI U WUIIOCTPALUN pEICHUs] YPAaBHEHUN U HEPABEHCTB;
c(OpPMHPOBAHHOCTb NPECTABICHUN 00 OCHOBHBIX NOHATUSAX MaTEMaTHUYECKOr0 aHAJIN3a
U UX CBOWCTBAax, BJIAJCHHE YMEHHEM XapaKTepuU30BaTh NOBEJCHUE (DYHKIIHIA,
UCIIOJb30BAaHUE  TIOJYYEHHBIX 3HAQUYEHHMH JUI1  ONMCAHMUA aHaJIM3a  PEaJbHBIX
3aBUCHUMOCTCH;

BIIaJICHUE OCHOBHBIMU IOHATUAMHU O IUIOCKMX U IPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢urypax, HX OCHOBHBIX CBOWCTB; C(OPMHUPOBAHHOCTb YMEHHH paclo3HaBaTh
reoMeTpuyeckue (Urypbl Ha 4epTekax, MOJEISIX U B PealbHOM MHUpE; NPUMEHEHHE
U3yYEHHBIX CBOWCTB reOMEeTpUYecKUX (Guryp u Gopmyn Juist pereHus: FeoMeTpUUeCcKuX
3a/1a4 ¥ 33]1a4 C MPAKTUYECKUM COJICpKAHUEM;

c(OpPMUPOBAHHOCTh ~ NPEACTABIEHUH O Tpoleccax U  SBICHUSAX, HMEIOLIUX
BEPOSITHOCTHBIA XapakTep, CTAaTUCTUYECKHX 3aKOHOMEPHOCTSIX B pPEaIbHOM MHPE,
OCHOBHBIX IIOHATHAX DJIEMEHTApHOW TEOPUM BEPOATHOCTEH; YMEHHUE HAXOIUTh
OLICHUBATh BEPOSATHOCTh HACTYIJICHUS! COOBITHM MPOCTEUIINX MPAKTUYECKUX CUTYaIHIX
Y OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHBIX BEJINYUH;

BJIaJICHUEC HaBbIkaMu wucnosib3oBanus GeoGebra, AdvancedGrapher, Mathcad mpu
peLICHUN 3a1ay.



COJIEP)KAHUE YYEBHOM JUCIUILINHBI

BBenenue

MaTeMaTI/IKa B HayKe, TCXHHUKC, 9KOHOMUKE, I/IH(bOpMaHI/IOHHBIX TCXHOJIOTHUAX nu
MPAKTUYECKOU AesTeabHOCTH. Llenn u 3a1aun n3ydeHusi MaTeMaTUKH ITPH OCBOCHHH CITCIIHATIBHOCTH
35.02.07 Mexanu3anus CeIbCKOro X0O3SIHUCTBa.

AJI'EBPA

PasBuTHe NOHATHSA 0 YHCIIE

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

Komnnexcnvie uucaa.
Kopuu, crenenu u jiorapugmbi

Kopuu m cremenu. KopHu HaTypanpHOWM cTeneHM U3 uucia W ux cBoicTBa. CreneHu c
palMOHAJIbHBIMU IIOKA3aTENIAIMHU, UX CBOMCTBA. CTENEHM C JNEHCTBUTEIBHBIMU ITOKA3aTEISIMMU.
Cesoticmea cmenenu ¢ 0elicmsumenbHblM NoKazamenem.

Jlorapugm. Jlorapupm umciaa. OcHOBHOE JsorapudMudeckoe TOXKAECTBO. JlecsaTHuHbIE U
HaTypaibHbIe Jorapudmsl. [IpaBuia neiicteust ¢ norapudmamu. [lepexon Kk HOBOMY OCHOBaHUIO.

IIpeodpa3oBanne  ajarefpamveckux  BbIpaxenmii. [IpeoOpasoBaHue  palMOHANBHBIX,
UppaIMOHATIBHBIX, CTETIEHHBIX, TOKA3aTEIbHBIX U JOTApU(PMHUUECKUX BBIPAKECHUH.

Ilpakmuueckue 3anamusn

[IpakTuueckue npuemMbl NTPUOIMKEHHBIX BbIUMCICHUNH. PUHAHCOBOE IJITAHUPOBAHUE.

[Ipeobpa3oBaHue pallMOHANBHBIX U UPPAITUOHATIBHBIX BBIPAKCHUIA.

Pemenue nppannoHanbHbIX ypaBHEHHUI.

[Ipeobpa3zoBanue norapuMUYECKUX BBIPAKEHUH.

Pemenune norapupMudeckux ypaBHEHH.

Pemenne norapudmMuueckux 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 TPUTOHOMETPHUIECCKHUE TOXKIECCTBA

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

IIpeoOpa3oBanus NpoCTEHIINX TPUTOHOMETPHYECKHUX BbIPAKeHUH

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

Tpuronomerpuyeckne ypaBHeHHs] U HEPABEHCTBA

[Ipocreiiie  TpUroHOMETpUYeCKUEe  ypaBHEHUA. [Ipocmetiwue  mpuconomempuyecKue
HepageHcmaa.



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

CooTHOIIEHNSI MEXIAY TPUTOHOMETPUIECKUMHU (PYHKIUSMHU OJHOTO apryMEHTa.
[TpumenenunedopMy coKeHHs U ABOMHOIO 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,
NepuoaNYHOCTb. [IpoMexxyTku Bo3pacTaHus U yObIBaHUs, HAUOOJIbIIIEE U HAUMEHbIIEEe 3HAYCHUS,
TOUKU FKCTpemyMa. ['padpmueckas mHtepnperauus. [Ipumepsl (GyHKIMOHATBHBIX 3aBHCUMOCTEH B
peasibHBIX TMpolleccax U sBIEHUsX. Apudmernueckue omepanuu Haa (yHkuusaMu. CroxxHas
¢bynkuus (koMno3unus). [lonamue o Henpepbl8HOCMU PYHKYUU.

Oo0patuble dynkuuu. Obracmv onpedeneHus u 061ACMb 3HAYEHUL 0OpaAmMHOU GYyHKYUU.
I'pachux obpamnou ¢hynxyuu.

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

Onpenenenus GyHKIUN, X CBOMCTBA U TpadUKH.

[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 urenne rpadukoB GyHKIUH.

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,
yacTHOro. IIpou3Bo/iHBIE OCHOBHBIX 3J€MEHTapHbIX (yHKIMHA. I[IpuMeHeHHe mNPOU3BOIHONW K
HCCIeNOBaHUI0 (YHKIMA UM TOCTPOCHUIO TpadukoB. [Ipouzeoonvie obOpammuoi @yukyuu u
KOMRO3Uyuy hyHKYui.

[IpuMeps! HCTIOAB30BaHMS IPOU3BOAHON [Tl HAXOXKACHUS HAUITYy4YIErO PEMICHHS B TPUKJIIAHBIX
3ajavax. BTopas npousBojiHas, ee reoMeTpHUUecKuil U Gpu3nueckuil cMpici. HaxoxaeHus cKopocTH
JUTSI TIpoIiecca, 3aJaHHOTO (OPMYITOi B rpaduKOM.

IlepBooOpa3nas u uHTerpaji. I[IpumeHeHHe ONpeAeNeHHOro HMHTErpana JUlsl HaXOXACHHUS
wiomaau KpuBosinHelHoW Tpaneuuu. ®opmyna Herotona-JleiOnuna. [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 HHTCIPAJIOB.

YPABHEHUE U HEPABEHCTBA

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

PaBHOCHIIBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcHoBHbIE TIPUEMBI UX peLIeHUs (pa3oKeHUEe Ha MHOXHUTENH, BBEJCHHE HOBBIX HEH3BECTHBIX,
MOJICTAaHOBKA, TPaUIECKHII METO).

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

HUcnoab3oBanue ¢cBOMCTB U rpapukoB PyHKUMH NPU peliecHUHd YPABHEHU M HEPABEHCTB.
Meton uHTepBanoB. M300paxkeHne Ha KOOPAUHATHOW MJIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHUI
1 HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CUCTEM.

IMpuxaagnbie 3a1a4un

[IpuMeHeHne MaTeMaTHUYeCKUX METOAOB JUISl PELICHUs COAEPMKATENbHBIX 3a1ad 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 COOBITHSA, CIOXKEHME U YMHOXKEHUE BeposTHocTel. [lowamue o
He3asucUMocmu cooblmutl. JJUCKpemuas ciyuainas 6eIuduta, 3aKkoH ee pacnpeoenenus. Yucnogvle
Xapaxmepucmuxku OUCKPemHoll CIyyatHou eauyunsl. Ilonamue o 3akone OOIbUUX YUCEIL.

Jj1eMeHThI MAaTEMATHYECKOH CTATUCTHKH

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

Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 8epOSmMHOCIHbIX MenMOo008.
Ilpakmuueckue 3anamus
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. IlepneHAMKYISPHOCT, MHPSIMOM U MIJIOCKOCTH.
[TapamtenpHOCTh IUIOCKOCTER. [lepneHauKynsApHOCTh IpsAMOM M IuIocKocTu. [leprieHaukymsap u
HaKJIOHHAsA. YTOJ MEXAY NPSIMOM M IUIOCKOCTBIO. JIBYrpaHHBIN yrojl. YToJl MEXAy MJIOCKOCTSIMHU.
[lepneHIMKYISAPHOCTD JBYX IJIOCKOCTEM.

I'eomeTrpuueckue mnpeoOpazoBaHus NPOCTPAHCTBA: MapaliedbHBIA MEPEHOC, CUMMETpPUS
OTHOCHUTEJIBHO IJIOCKOCTH.

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

MHoOrorpaHHuKHU

Bepmunbl, pebpa, TrpaHu MHOTOTpaHHUKA. Pazsepmka. MHuozoepanuvie yenvl. Buvinykivie
MHocoepanHuku. Teopema Jiinepa.

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

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

CummeTpun B KyOe, B apajuienuIiesie, B Ipu3Me U MUpaMu/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,
oOpa3yromas, pa3Beprka. OceBble CEUeHUS U CEUEHUS, MapaljIebHbIE OCHOBAHMUIO.
Hlap u cepa, ux ceuenus. KacarenbHast mI0CKOCTh K cdepe.

HN3menenus B reomeTrpuu

O06mwem u ero u3mepenue. MHrerpansHas Gpopmyia oobema.

@opmynel 00beMa KyOa, TPSIMOYTOJIBHOTO TapayieNienuIe/a, MpU3Mbl, IHIHHAPA. DOpMyITbl
o0beMa nupamuisl U KoHyca. opMyiel 00beMa 11apa U IIomaau 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 NPAMOIU.

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.

Hcnons3oBanyue KOOPAUHAT U BEKTOPOB IIPU PELICHUHA MATEMATUYECKUX U ITPUKIIAHBIX 3a/a4.

Ilpakmuueckue 3anamus

[IepnieHqUKYISAp U HAKJIOHHAS K TUIOCKOCTH.

JleficTBHS HAJl BEKTOPAMH, KOOPIHHATHBIA METOJI.

Brruucnenne 005eMOB MHOTOIPAaHHUKOB U TEJI BpaIllEHHs!.
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TeMbl aJs HHAUBUAYAJbHBIX IPOCKTOB

Henpepsisabie 1po6u.

[TpriMeHeHre CIOXHBIX MPOLIEHTOB B 9KOHOMUYECKHUX pacueTax.
[TapanmnensHOE MPOESKTHPOBAHHE.

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

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

CxeMbl TOBTOPHBIX UCTIbITAHUN bepHyiu.

HccenenoBanue ypaBHEHHUM U HEPABEHCTB C IIAPAMETPOM.
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TEMATHYECKOE INTAHUPOBAHHUE

[lpu peanuzanum cojaepkaHust 00IIe00pa3oBaTeNbHON TUCHMIUIMHBI «MaremaTnka» B
npenenax ocoenuss OITOIT CITO no cneunansHocTy 35.02.07 MexaHu3aius CeJIbCKOro X03sicTBa
MaKcUMalibHasi yuyeOHasi Harpy3Ka oOydJaroniuxcsi cocrtapisier — 353 yaca, B TOM YMCIE ayAUTOpHAs
(oOs3aTenbpHas) yuyeOHash Harpy3ka OOydaroIIMXCs, BKJIIOYas MpaKTHYECKUEe 3aHsATHs, - 234 daca,
BHEAYJAMTOpPHAs CaMOCTOsITeNbHas paboTa o0ydaromuxcs — 99 yaco, koHcynbTanuu — 20 4acos.

TemaTHyecku nJaH

Coaepixanue o0yueHust Oo0s3aTesibHas yueOHasi HAIPy3Ka 00y4aommxcs, 4.
Bcero B TOM 4HCJIe:
JIEKIUH, mn3
YPOKH

Beenenue 2 2 -

1. Pa3BuTHE MMOHATHS O YUCIIE 10 8 2

2. KopHu, crernenu u jorapudmMbl 32 16 16

3. IIpsiMble M MJIOCKOCTH B IPOCTPAHCTBE 14 12 2

4. KomOuHaTopuka 12 10 2

5. KoopauHatsl 1 BEKTOpPBI 11 9 2

6. OCHOBBI TPUTOHOMETPUHU 32 24 8

7. @yHKIMH U TpaduKu 22 20 2

8. MHOrorpaHHUKH U KpYIJIble Tea 20 18 2

9. Hauana maremMaTu4yeckoro aHaamsa 32 26 6

10. VHTerpan u ero npuMeHeHue 14 10 4

11. DnemeHTBl TEOpUU BEPOATHOCTEH H 14 14 -

MaTEeMaTHYECKON CTaTHCTUKU

12. YpaBHEHUs U HEpaBEHCTBA 19 15 4

Hroro 234 184 50

BHeayauTopHasi camocTosiTe/IbHAsA padoTa
CamocrosTenbHas pabora 99
Koncynpranumn 20
ITpomesxyTouHas arrectanus B GopMe FIK3aMEHOB B IEPBOM U 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,

WH(OPMAIIMOHHBIX TEXHOJIOTHAX U IPAKTHYECKOH JIeATETHbHOCTH.
O3HakoMJICHHE C TMEISIMH M 3aJa4aMd HM3YYCHHS MaTEeMaTUKH TpU
ocBoeHMH crnenuaimpHoctd  35.02.07 MexaHuzauMsa ~— CeJIBCKOIO
XO03sicTBA.

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 ONPEACIICHHS] KOPHS U CBOMCTB KOPHEH, BBIIIOJIHECHHE
IIPUKUIKY 3HAYECHUS KOPHS.

[IpeoOpa3oBaHre 4YUCIOBBIX UM OYKBEHHBIX BBIPAKEHUMH, COAEpIKAIIUX
pasuKabl.

Bremonnenne pacdeTtoB 1o GopMmyiaM, COAEpKAIINM  paJUKaIIb,
OCYILECTBJISA1 HEOOXOIUMBIE MTOACTAHOBKH U IPe0Opa3oBaHMsL.
Omnpenenenne paBHOCWIBHOCTH BbIpaXEHHH C panukanamu. Pemenue
UPPALMOHAIIBHBIX YPABHEHUM.

O3HaKOMJIEHHE C TOHSITHEM CTENEHH C JeMCTBUTEIbHBIM [TOKA3aTENEM.
HaxoxxneHnue 3HaYeHMH CTEMEHH, HUCMOIb3Yysd IPH HEOOXOIUMOCTH
MHCTPYMEHTAJIBHBIE CPE/ICTBA.

3anuceiBaHUEe KOpHA N-il CTeNmeHW B BHJE CTENEHH C JIPOOHBIM
MoKasaTesieM U Ha00OopOoT.

DopMynMpOBaHUE CBOWCTB CTENEHEH. BbIUKCIIeHHE CTENeHel ¢
palMOHAJIBHBIM  II0OKA3aTeJeM, BBINOJHEHUE MPUKHUIKUA 3HAYCHUs
CTEIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3oBaHre YMCIOBBIX M OYKBEHHBIX BBIPAKEHUH, COAEpKaIIUX
CTEIEHU, IPUMEHSS CBOMCTBA. PellleHne MoKa3aTenbHbIX YPaBHEHUMN.
O3HakoMJIEHHE ¢ PUMEHEHHEM KOPHEH M CTENEHEW NP BBIYHMCICHUH
CPEIHMX, [EJICHUM OTpe3ka B «30JI0TOM cedeHum». Pemienue
IIPUKJIAJHBIX 33124 Ha CJIOKHBIE TPOIIEHTHI

IIpeodpa3oBanne
ajnredOpanmyecKkux
BbIPAKEHUH

Brimonnenue mnpeoOpa3zoBaHMi BBIpKEHHM, NpUMEHEHHe (opmyl,
CBSI3aHHBIX CO CBOMCTBAaMHU CTEIEHEH U JorapudMoB.
Onpenenenue o0jacTH JOMYCTUMBIX 3HAUEHHH JorapudMuyeckoro
BbIpaxkeHUsl. Pemienune norapupmMuueckix ypaBHEHUN

OCHOBBI TPUTOHOMETPUH

13




OcHOBHBIC TOHATHSA

W3y4yeHne paAMaHHOTO METOJIa U3MEPEHUS YIJIOB BPAILEHUS U UX CBA3H
¢ rpagycHoit mMepoil. M3o0paskeHue yriioB BpalleHUs Ha OKPY)KHOCTH,
COOTHECEHME BEJIMYMHBI YIJIA C €70 PACIOJIOKEHUEM.

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

OcHoBHBIE [IpuMeHEeHHEe  OCHOBHBIX ~ TPUTOHOMETPHYECKHX  TOXAECTB UL
TPUTOHOMETPUYECKHE | BBIYMCICHUSA 3HAUYCHUH TPUTOHOMETPUYECKUX (YHKUUH 1O ONHOW W3
TOKAECTBA HUX
IIpeoOpa3oBanus W3yueHre OCHOBHBIX ()OPMYJ TPUTOHOMETPUHU: (POPMYIBI CIOKEHUS,
NpocTemux yIBOEHHUs, MPeoOpa3oBaHUsl CyMMbl TPUTOHOMETPUUECKUX (DYHKLMH B
TPUTOHOMETPUYECKHUX | IPOU3BEICHUE U IPOU3BEACHHUS B CyYMMY U IIPUMEHEHHE IIPU
BBIPasKeHUH BBIUMCICHUM  3HAYEHUs]  TPUTOHOMETPUYECKOIO  BBIPDAKEHUA U
YIIPOILLIEHUS €ro0.
O3HaKOMJICHME CO CBOWMCTBAMM CHMMETPUM TOYEK Ha E€IUHUYHOU
OKPY>KHOCTH M TPUMEHEHHE UX ISl BBIBOIA (DOPMYIT TPUBEICHHS
IIpocreiimme Pemenne no ¢gopmynaMm U TPUTOHOMETPUYECKOMY KPYTy MpOCTEHIINX
TPUTOHOMETPUYECKHEe | TPUTOHOMETPUYECKUX YPABHEHUM.
YPaBHEHHS u| [Ipumenenne oOIMX METOAOB pEIICHUS YpaBHEHWH (IpUBEIEHHE K
HepaBeHCTBa JIMHENHOMY, KBaIpaTHOMY, METOJI Pa3JIOKEHUS HA MHOKUTEIIH, 3aMEHBI
HEPEeMEHHOI) IPU PELIeHUH TPUTOHOMETPUYECKUX YPAaBHEHHH.
YMeHue OTMEYaThb Ha Kpyre pelieHus IIPOCTEUIINX
TPUTOHOMETPUUYECKHUX HEPABEHCTB
Apkcunyc, O3HaKOMIIEHHE C TIOHATHEM O0paTHBIX TPUTOHOMETPUYECKHUX (PYHKIIUH.
APKKOCHHYC, W3ydeHne onpeneneHuil apkCuHyca, apKKOCUHYCa, apKTaHI'€HCa YMCIIa,

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. Bolpaxkenue mno Qopmyne onaHoOM
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 TUCLUILINH.
HHTepIpeTanms. O3HakOMJIEHME C JOKa3aTelbHBIMU PACCYKIECHUSMU HEKOTOPBIX
IIpumepsl CBOWCTB JIMHEHHOHM M  KBaJpaTWU4YHOM  (QYyHKUMH, MpoBeAcHUE
(pyHKIIHOHAIBHBIX UCCJIEIOBaHMs JIMHEHHOM, KYCOYHO-JIMHEHHOU, ApOOHO-TMHEHHOW U
3aBHCUMOCTeH B| KBaJpaTHUHOW (yHKUUH, mocTpoeHune ux rpaduxos. [loctpoenue u

P€aAJILHBIX Mpoueccax
H ABJICHUAX

yreHue rpaduxkos pynkuuii. ccnenopanue GyHKINU.

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

Brinonaenue npeobpa3zoBanuii rpadguka GyHKIMH

OopatHblie pyHKIIUN

Wsyuenune nowamus obpamnou ¢Qyukyuu, onpeoeienue 6uoa u
nocmpoernue 2paguxa oopamHol QyHKyuY, HaxoxcoeHue ee obracmu
onpeoenenus u ooracmu 3uavenuil. [IpumeHeHne CBONCTB QyHKIIUI pu
UCCIICIOBAaHUM YPaBHEHUH U PEILICHUH 33]a4 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 MOJIOKEHUSI TOYKU Ha rpauke Mo €€ KOOpAWHATaM U
HA000pOT.

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

[TocTpoenue rpaKOB CTENEHHBIX U JOrapUPMUUECKUX QYHKINH.
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,
¢dopMynHpoBaHUE CBOWMCTB TAaHT€HCA W KOTAHTEHCA, MOCTPOCHUE HX
rpaguKoB.

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

Ilocmpoenue z2paguxo806pamubIX MPUSOHOMEMPUUECKUX QYHKYUL 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 0ECKOHEUYHOI'0 YHCIOBOrO paaa
Ha IpUMEpe BBIYUCICHHUS CyMMbl OECKOHEYHO  yObIBarowIeH
r€OMETPUUYECKON TPOTPECCUMN.

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

IIpousBoanas
NnpuMeHeHHue

Hu

ce

O3HaKOMJIEHHE C IOHITUEM IIPOU3BOJHOM.

N3ydeHue u GpopMyInpoBaHHE €€ MEXAaHUYECKOIO0 M T€OMETPUUYECKOTO
CMBICJIA, U3YYEHUE AITOPUTMa BBIYMCIEHUS MTPOU3BOJHOM HA NMpUMEpPE
BBIYHCIICHUS] MTHOBEHHOM CKOPOCTH U YIVIOBOTO Kod(duimeHTa
KacaTelIbHOM.

CocraBrieHue ypaBHEHUs KacaTeJIbHOW B OOIIIEM BHJIE.

VYcBoenue mnpaBun  aupdepeHUupoBaHUs, TaOJIUIBl MPOU3BOAHBIX
AJIEMEHTApHbIX (QYHKIMM, NpuMeHeHHe A AU depeHIupoBaHUs
(byHKLUH, cCOCTaBICHUs ypaBHEHUs KacaTeIbHOM.

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

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

VYcraHoBiieHHE CBSI3M CBOMCTB (YHKIMU M TMPOM3BOAHOM MO HX
rpagukam.

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

IlepBooOpa3nas
HHTerpaji

O3HakoMJIEHHE C TOHSITHEM MHTErpasa v NepBooOpa3HOM.

N3yueHne npaBuiia BHIYUCICHUS NTEpBOOOpa3HOi U TeopemMbl HploToHa-
JleliOHMIIA.

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

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 3amMcHu pELICHUs CTaHAAPTHBIX YPaBHEHHUM, IPUEMOB
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
MHOJKWUTEIHM,  BBEJACHME  HOBBIX  HEM3BECTHBIX,  I10JICTAHOBKH,
rpaguIecKoro MeTo/1a).

Pemenue cucrem ypaBHEHHI ¢ MIPUMEHEHHUEM Pa3IMYHBIX CIIOCOOOB.
O3HakomiieHHEe C OOIIMMHU BONPOCAMM pEIIEHUH HEpPaBeHCTB M

UCTIOIb30BaHUE CBOMCTB W TrpadukoB (GYHKIUH TIpU  pEIICHUH

HCPaBCHCTB.

Pemenne HCpPAaBCHCTB HW CHUCTEM HCPABCHCTB C IIPUMCHCHUCM
Ppa3INIHbIX cImoco0oB.

HpI/IMGHeHI/Ie MATEMATUYCCKUX METOJ0B JUIS peICHUA

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

QJIEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOATHOCTHU U CTATUCTUKHU

OcHoBHbIe TOHATHsI| V3yueHue mnpaBwia KOMOMHAaTOPUKM M MPUMEHEHHUE IpU pEIICHUU
KOMOUHATOPHKH KOMOMHATOPHBIX 3a/1a4.
Pemenne xoMOMHATOpPHBIX 3a7ady METOJIOM Iepedopa M MO HpPaBHIY
YMHOXEHHUS.
O3HakoMJIEeHME C TOHATUAMHM KOMOWHATOPUKH: pa3MELIEHUSIMHU,
COYETaHUSIMH, IEPECTAHOBKAMU U (hOpMYJIaMHU I UX BBIUYUCIICHHUS.
OObsicHeHHE M TpUMEHEHHE (GOopMyJ IJIsl BBIYMCIECHUS pa3MELleHUM,
NIEPECTAaHOBOK M COUYETAHUM IPU PELIEHUH 3a4a4.
Oznakomienue ¢ 6uHoMom HetoToHa u TpeyronsHukoM Iackass.
PemenneM npakTUYECKHUX 3a4ad C UCIOJIb30BAHUEM MOHATHI U MPaBUI
KOMOMHATOPUKHU
JIEeMEHTBI Teopuu| V3ydeHre KIIACCHYECKOTO 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

@opMyIMpOBKa U NPUBEICHUE NOKA3aTENIbCTB IPU3HAKOB B3aHMHOIO
pacrosoKeHus MPSAMbIX U IUIOCKOCTeH. PacrosHaBaHue Ha yepTexax U
MOJIENIAX PA3IUYHBIX CIIy4yaeB B3aUMHOIO PACIIOJIOKEHHUS MPSMBIX U
IJIOCKOCTEH, apryMeHTUPOBaHHE CBOUX CYKJICHUH.

PopMyIUpOBaHUE ONPEAEIECHUN, IPU3HAKOB U CBOMCTB NapajleIbHBIX
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Y NEPHEHANKYJIPHBIX IUNIOCKOCTEH, IBYTPAHHBIX 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 TOYKHU JO IUIOCKOCTH, OT MPSAMOM [0
IUIOCKOCTH, MEXJIYy IUIOCKOCTSIMH, MEXAY CKPEIIUBAIOLIUMUCA
OPSMBIMH, MEXKAY MPOU3BOJIBHBIMH (DUTYpPaMU B IIPOCTPAHCTBE.
DopMyIMPOBAHUE U JI0KA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUSAX
(TeopeM CyleCTBOBaHMsI, CBONCTBA).

N3o0paxeHne Ha 4epTexkax M MOJEISIX PACCTOSHUS M OOOCHOBaHHE
cBoMX cyxzaeHuil. OmpeneneHUe ¢ BBIYUCICHUE PACCTOSHUM B
npoctpanctBe. [Ilpumenenue ¢opMmysn M TeopeM IUIAHUMETPUU JUIS
pelieHus 3aay.

O3HakoMJIEHHE C MOHATHEM MapalieIbHOIO MPOEKTUPOBAHUS U €ro
cBoiictBamu. Dopmynuposarue meopemsvl 0 NIOWAOU OPMOLOHANbHOU
npoeKyuu MHO20)20IbHUKA.

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

MHOrorpaHHuKH

Onucanue M XapakTEpUCTHKA pPa3jIM4YHBIX BUAOB MHOTOTPAaHHMKOB,
NEPEYUCIIEHNE UX FJIEMEHTOB U CBOWCTB.

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

Bbruncnenue JIMHEHHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(UTypauusx, apryMeHTUPOBAHNUE CBOUX CYXIACHUM.
XapakTepucTuka u n3o0pakeHue CEUeHUs, paseepmku
MHO202PAHHUKOG, BBIYUCIIEHUE TIOIAJIeH TOBEPXHOCTEH.

[Toctpoenne mpocTeWmMx cedyeHud KyOa, NPU3MBI, MHPAMUIBL.
[TpumeHeHnue GpakToB U CBECHUN U3 IUIAHUMETPHUH.

O3HakoMjieHME €  BHMJAMU  CHUMMETpPUM B TNPOCTPAHCTBE,
dopMynupoBaHuEe  ONpeleNeHHu U CBOMCTB.  XapaKTepuCTHKa
CUMMETPUH TeJl BpallleHNs: U MHOTOTPAaHHUKOB.

[TpuMeHeHne CBOMCTB CHMMETPHHM IIPH PELICHUH 33]1a4.

Hcnonp3oBaHne mNpuOOPETEHHBIX 3HAHUM ISl  WCCIENOBaHUS U
MOJIEJTMPOBAaHUS HECIIOKHBIX 3a/1a4.

N3006paxeHre OCHOBHBIX MHOTOI'PAaHHUKOB U BBIMOJIHEHHE PUCYHKOB IO
YCIIOBUSM 3a7a4

Tena u noBepxHoCTH
BpallleHHUs

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

DopMyIHPOBAHUE TEOPEM O CEUEHMH I1apa MIOCKOCTHIO U IIOCKOCTH,
KacaTelbHOHU K cepe.

XapakTepucTuka ¥ H300pakeHHWE TN BpalleHHUs, HX pPa3BEepPTKH,
CEeUeHUs.

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

IIppuMeHeHHEe CBOWCTB CHMMETPUM IIpM pELICHUWM 3aJad Ha Teja
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 BBIYUCIEHHE IUIOMIAJCH IUIOCKUX (uUryp
IPUMEHEHHEM COOTBETCTBYIOLIMX (GOPMYJI U (PAKTOB U3 INIAHUMETPUH.
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 IJIOUIAIU TIOBEPXHOCTH CHEpBHI.
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, HAxOXKJEHUE KOOpAMHAT Touek. HaxoxnaeHue
YPaBHEHHI OKPYKHOCTH, CHEpBI, TUIOCKOCTH. BBIYrcieHne paccTosHui
MEXIY TOUKaAMHU.

N3ydenune cBOMCTB BEKTOPHBIX BEJIMYMH, IIPABUJI PA3JIOKEHUSI BEKTOPOB
B TPEXMEPHOM IIPOCTPAHCTBE, MPABUII HAXOXKACHHUS KOOPAUHAT BEKTOpa
B IIPOCTPAHCTBE, IIPaBWJI JEHCTBUH C BEKTOpaMH, 3aJaHHBIMU
KOOpJMHATAMM.

[IprMmeHeHre Teopuu NMpy PEIIEHUH 33a4 Ha JEHCTBUS C BEKTOPaMHU.
N3yueHue  CKamspHOTO  NPOU3BEACHUS  BEKTOPOB,  BEKTOPHOIO
ypaBHEHUS MPSMOW U TUIOCKOCTH. IIpuMeHeHue Teopun Npu pelieHun
3a7la4 Ha JEUCTBUSA C BEKTOpPAMH, KOOPAUHATHBIA METOM, IPUMEHEHUE
BEKTOPOB ISl BBIYMCIIEHUS BEJIMYUH YIJIOB U PACCTOSHUM.
O3HakoMJIEHWE C JI0Ka3aTeNbCTBAMU 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
(BKJIIOYASA AJITEBPY U HAYAJIA MATEMATHYECKOTI'O AHAJIM3A,
I'EOMETPHIO)»

Jns  peanuzauuu  mOporpaMMbl  y4eOHOM — JUCHMIUIMHBI — MPEAyCMOTpPeH  KaOuHeT
MaTemMaTrueckux aucuuruine (Nel5/27), ocHameHHBI 000pYyA0BaHUEM:

1.Jlocka ayauTtopHasi;

2. Pa3zgaTouHblii MaTepua;

3. Mopenu;

4. CTeHpl;

5. IeMOHCTpallMOHHBIN MaTepHall.

PEKOMEHAYEMAS JIUTEPATYPA

OcCHOBHbBIE HCTOYHUKH:
1.boromonioB H. B. Anrebpa u Havana ananmsa : yuebnoe mocodue st CITO / H. B. Boromouios.
[Onexkrponnsiii pecypc] — M.: UznmarensctBo IOpaiit, 2020. — 240 ¢. — Pexum mocryna:
https://biblio-online.ru/viewer/algebra-i-nachala-analiza-449037#page/2
JlonotHUTe/IbHbIE HCTOYHUKU:
1.boromosos, H. B.I'eometpus : yae6HOe mocobue mnst CITO / H. B. Boromosos. [DneKTpoHHBIH
pecypc] — M. : UsparensctBo FOpaiit, 2020. — 108 c¢. — Pexum gocryma:https://biblio-
online.ru/viewer/geometriya-449038#page/2
2. boromornos, H. B. Maremaruka : yae6nuk mist CI10 / H. B. boromonos, I1. . Camoiinenko. —
5-e m31., mepepad. u mor. [DnekTpoHHBIH pecypc] — M. : UsnmatenscrBo FOpaiit, 2020. — 401 c.
— Pexxum gocryna:https://biblio-online.ru/viewer/matematika-449006#page/1
3. boromomnos, H. B.Ilpaktuueckue 3anstust mo maremaruke. B 2 4. Yacte 1 : yyeGHOe mocobue
mis CIIO / H. B. boromonoB. — 1l1-e u3n., ucnp. u nomn. [DIEKTPOHHBIN pecypc] — M. :
WznarensctBo  IOpaiit, 2020. — 326 c¢. — Pexum  gocryma:https://biblio-
online.ru/viewer/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-1-449005#page/2
4. boromonos, H. B.Ilpaktuueckue 3anarus no marematuke. B 2 4. Yacts 2 : yuebHOe nocodue s
CIIO / H. B. boromonos. — 11-e u3na., uctp. u gon. [DnekTpoHHbIH pecypc] — M. : U3naTenscTBO
Opaiir, 2020. — 251 c¢. — Pexum pgocrtyma: https:/biblio-online.ru/viewer/prakticheskie-
zanyatiya-po-matematike-v-2-ch-chast-2-449004+#page/2
5. YUepnerno, M. M. Matematuka : yue6Hoe nocodue / H. b. Kapb6auunckas, E. C. Jlebenena, E. E.
XaputoHnoBa, pea.. M. M. Uepneno, ®enepanbHOe TOCYIapCTBEHHOE OIOIKETHOE
oOpa3oBaTeNbHOE  yupeXJeHue Bbicuiero obOpasoBaHus "Poccuiickuili  rocynapcTBEHHBIN
yHHUBepcuTeT npaBocyaus', M. M. UepHenoB .— 2-e u3gaHue, UCIPABIECHHOE U JIOTIOJHEHHOE .
[DnexkTpoHHbI pecypc] — M. : Poccuiickuil rocy1apcTBeHHbIN yHUBEpCUTET npaBocyaus, 2016
— 342 ¢. — Pexum gocrymna: https://www.rucont.ru/efd/474105

HNupopmanuonnsie W  nudpoBble TEXHOJOIMH (IMporpaMmMHoe  olecrnedeHmue,
coBpeMeHHbIe MpodeccuoHaIbHbIe 0a3bl JAHHBIX U MH(OPMAIHOHHBbIE CIIPABOYHbIE CHCTEMBI)

VYuyebHas JAWCHUIUIMHA pPEIyCMaTpUBAaeT OCBOCHME MH(DOPMAIMOHHBIX U LU(PPOBBIX
TexHojoruil. Peanuzanus nu@poBBIX TEXHOJOTHI B 00pa3oBaTEIbHOM IPOCTPAHCTBE SIBISETCS
OMHOW W3  BaXHEHMMX  1eneil  oOpa3oBaHus,  Jarouied  BO3MOXKHOCTh  Pa3BHUBATh
KOHKYPEHTOCIIOCOOHbIE KauecTBa OOydYaroIIMXcs Kak OyAylMX BBICOKOKBaTU(UIMPOBAHHBIX
CIELIMAJIUCTOB.

[udpoBble TEXHOIOTUU MTPETyCMAaTPUBAIOT Pa3BUTHE HABBIKOB 3(h(PEeKTUBHOIO pelIeHus 3aau

HpO(beCCI/IOHaJ'H)HOFO, COMAJIBHOT'O, TMYHOCTHOT'O XapaKTepa C UCIIOJIb30BAHUCM Pa3JIUYHBIX BUI0B
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KOMMYHUKAIIMOHHBIX TEXHOJIOTUH. OcBoenne 1HUQPPOBBIX TEXHOJIOTHH B paMKax JaHHOH
JTUCIUTIIMHBL OPHUEHTHUPOBAHO Ha CIIOCOOHOCTH OE€301acHO M HaJJIeXKalluM 00pa30oM IOJIydaTh
JOCTYI, YOPAaBIATh, WHTETPUPOBAThH, OOMEHUBATHLCS, OIICHWBATh M CO3/1aBaTh HH(OpPMAIHIO C
MOMOIIBI0  IM(POBBIX  YCTPOMCTB ¥  CEeTeBBIX TexHojoruid. DopmupoBanue nUDPOBOIA
KOMIICTCHTHOCTH npearoJaaracTt pa60Ty C JaHHBbIMHU, BJIAJCHUC HHCTPYMCHTaAMU JJISL
KOMMYHUKAITUH.

DIeKTPOHHO-0MOJIMOTEYHAs] CUCTeMbI U 0a3bI TAHHBIX

1. 000 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciayr oT 10.03.2020 Ne
Db CY 437/20/25 (CereBas aneKTpoHHass OMOJIMOTEKA)

2. DnekTpoHHO-OMONMOTeuHass cucrema wu3natenbctBa «Jlanpy  (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHWE YCIYI O MPEJOCTABICHUIO JOCTYyNa K 3JEKTpOHHBIM u3gaHusmM OO0
«M3natenncTBo Jlanb» ot 03.04.2023 Ne 1)

3. DuekTpoHHO-OMOMMOTeYHass cucreMa wu3gatenscTBa «Jlamp»  (https://e.lanbook.ru/)
(moroBop Ha OKa3aHUE YCIYr IO MPEAOCTABICHUIO JIOCTYNMa K 3JEKTPOHHBIM u3aanusm OO0
«M3narenbcTBO Jlanb» ot 06.04.2023 Ne 2)

4. baza maHHBIX AMEKTpOHHBIX HH(popManmoHHbIX pecypcoB @T'BHY ITHCXB (moroBop mo
o0ecredeHnto J0CTyna K 3JeKTpoHHbIM HHopMmarmoHHbM pecypcam OI'BHY IHHCXB uepes
tepmuHain ynaneHHoro gocryna (TY ®I'BHY HHHCXB) ot 07.04.2023 Ne 6/H)

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

6. DnektpoHHas OubOmuoredHas cucrema «HammonampHbIN 1mH(pOBOI pecypc «PykoHTY:
Komneknuu «ba3zoseiii maccuB» u «Komoc-c. Cenbekoe xo3stiictBo» (https://rucont.ru/) (moroBop Ha
OKa3aHWe YCIIYT 1Mo TpenoctaBieHuto goctymna ot 04.04.2023 Ne 2702/61m22)

7. 000 «dnexTporHoe m3narenscTBo FOPAWITY (https://urait.ru/) (10roBop Ha okasaHHe
YCIIYyT TIO0 TPEIOCTABICHUIO JOCTynma K oOpa3oBarenbHoi twiarhopme OOO «DnekTpoHHOE
mw3narenseto FOPAUTY ot 06.04.2023 No 6)

8. DnekTpoHHO-OMOIMoTeuHas cucreMa «Bepuanckuity (https://vernadsky-lib.ru) (morosop
Ha 0e3B03Me3/JHOE MCII0JIb30BaHKe Mpou3BeaeHuH oT 26.03.2020 Ne 14/20/25)

9. basza manusix HDOB «HamwonansHas snekTpoHHas Oubnmoteka» (https://rusneb.ru/)
(orosop o nmoxakarodeHnu Kk HOb u npenocrasnenun nocryna k oobekraMm HOB ot 01.08.2018 Ne
101/HDb/4712)

10. Cornamenue O COTPYJHMYECTBE IO OKa3aHUIO OMOIMOTEUHO-WH(POPMALMOHHBIX H
COIMOKYJIBTYPHBIX YCIYT IOJIb30BATENSIM YHHBEPCHTETAa W3 YHCIA HWHBAIWAOB 110 3pPEHHIO,
CIIa0OBUAAIIUX, MHBAIUIOB JPYTUX KAaTErOpUW ¢ OTPaHMUYEHHBIM JOCTYNOM K WH(pOpMAaIWH, JHII,
UMEIOLUX TpyAHOCTU ¢ yTeHueM IiockoneyatHoro 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 CIPABOYHbIE CHCTEMBI

1. CmopaBounas mnpaBoBas cucreMa Koncynbrantllotoc (moroBop mocTaBkH U
CONpoBOXKACHUs FK3eMIuIsIpoB cucteM Koncynprantllnroc ot 03.02.2023 Ne 11481 /13900/2C)

2. DnexTpoHHBIN nepuoanueckuii cnpaBouHuk «Cuctema TAPAHT» (moroBop Ha yciyru mo
conpoBOKACHHUIO 0T 22.12.2022 Ne 194-01/2023)

CoBpeMeHHbIE TPogecCHOHAIbHBIE 0a3bI TaHHBIX

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

2. baza nmamnmpix Hayuno#t snextponnort OumOmmorekn eLIBRARY.RU — poccuiickuit
MH()OPMALIMOHHO-aHAIUTUYECKUIT TMOpTan B 00JacTH HAyKH, TEXHOJIOTUH, MEIUIMHBI |
obpazosanwus - https://elibrary.ru/

3. Ilopran oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/
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4. OrtkpeiTeie  ganHble  @DenepanbHOM  CiIy’)KOBI  TOCYIapCTBEHHOW  CTATUCTHUKH

https://rosstat.gov.ru/opendata
JIuueH3uoHHOe W CBOOOJHO PpAacHpoCTPaHsieMoe NPOrpaMMHoe olecnedyeHHe, B TOM

YHCjIe 0T€4eCTBEHHOr0 MPOU3BOACTBA
Haumenosanue PazpaboTunk [10 HocTynHocTb Cchuika Ha PexBu3uthbl
(mpaBooGusianarens) [ (JULEH3MOHHOE, Enuneiii peectp | moaTBepikIaroIier
CBOOOJTHO poccuiickux 0 JOKyMeHTa (IIpH
pacmpocTpaHsieMoe)|  mporpamm AJis HaJUYUN)
OBM u BJ] (pu
HaJUYHH)
Microsoft Windows, Microsoft JlnneHnsnonnoe - JIunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JICUCTBUS:
OecCpovYHO
AHTHBHpYCHOE AO «Jlaboparopusi|  JIMiEeH3UOHHOE https://reestr.digi| CyOnurieH3MOHHbBI
IIPOrpaMMHOE Kacnepckoro» tal.gov.ru/reestr/36| it norosop ¢ OO0
obecrnieueHne (Poccus) 6574/?sphrase_id=| «Codrekc» oT
Kaspersky Endpoint 415165 06.07.2022 Ne 6/H,
Security s GuzHeca CPOK JCHCTBUSL: C
22.11.2022 no
22.11.2023
MoiiOduc OO0 «Hogsie JIuieH3nOHHOE https://reestr.digi| Konrpakt ¢ OO0
CraHiapTHBI - o01ayHbIe tal.gov.ru/reestr/30 «PyOuKoH»
OducHbIi makeT TEXHOJIOTHUH» 1631/?sphrase_id=| ot 24.04.2019 Ne
Uit paboThI C (Poccus) 2698444 036410000081900
JTIOKyMEHTaMHU 0012
U [IOYTOHU CPOK JIEUCTBHUS:
(myoffice.ru) 0eccpodHo
4 [TporpamMmMHas AO JInneHsnonHoe https://reestr.digi| JIunensuonHbIi
cucrema st «AHTHILIATAAT tal.gov.ru/reestr/30[  morosop ¢ AO
oOHapyKeHUS (Poccust) 3350/?sphrase_id=| «AnTHmIaruaT
TEKCTOBBIX 2698186 ot 17.04.2023 Ne
3aMMCTBOBaHUN B 6627, cpok
y4eOHBIX U HAYYHBIX JEHCTBUS: C
paboTax 17.04.2023 no
«AnTtumnaruatr BY3» 16.04.2024
(https://docs.antiplagi
aus.ru)
5 Acrobat Reader Adobe Systems CBoboaHO - -
- IPOCMOTP pacmpocTpaHseMoe
nokymeHToB PDF,
Djvu
6 Foxit Reader Foxit Corporation CBobomHO - -
- IPOCMOTP pacmpocTpaHseMoe
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nokymeHToB PDF,
DjvU

Pecypcbl MH(pOPMAIIMOHHO-TEJIeKOMMYHUKAIMOHHOM ceTH « UHTEepHET»
1. CDTOwiki: 6a3a 3nanuit no unugposoii Tpanchopmanuu https://cdto.wiki/

Iudposbie HHCTPYMEHTHI, NPUMeHsieMble B 00pa30BaTeIbHOM IpoLuecce

1. LMS-mrardopma Moodle
2. Buptyanpnas nocka Mupo: miro.com
3. Buptryansnas mocka SBoard https://sboard.online
4. BupryanbHas nocka Padlet: https://ru.padlet.com
5. OO6maunsbie ceppuchel: Anaekc.luck, O61ako Mail.ru
6. Cepsucsl onpocos: Suaexc @opmel, MyQuiz
7. Cepsucsl Buaeocss3u: Suaekc tenemoct, Webinar.ru
8. CepBuc coBmecTHOW pabOTBl Haj mpoekramu sl HeOonpmux rpymm  Trello
http://www.trello.com
Ln¢dpoBbie TEXHOJIOTHH, TPUMEHsIeMble IPH U3YYeHUH U CIUTLTHHBI
[{udpossie TEXHOIOTHA Bupl yaeOHOM paOOThI, BBITOIHSIEMBIE C
MIPUMEHEHHEM TU(POBON TEXHOJIOTHU
1. O0ayHble TEXHOIOTHHU NunuBuyanbHbIe 3a1aHUS
2. Boubine gaHHbIe VuuBuyaibHbIC 3aaHUs
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PabGowas mporpamma pa3paboTaHa Ha OCHOBE (elepalbHOIO TOCYIApCTBEHHOTO
oOpasoBarenbHOr0 cTaHmapra cpeaHero obmiero obpazoBanus (OI'OC COO), yTBEpKIEHHOTO
[Tpuka3zom Munucrepcta oopaszoBanus u Hayku P® ot 17 mas 2012 r. Ne 413; B COOTBETCTBUH C
PexoMenmanusMu 1O OpraHu3aldy HOJXYYEHHS cpegHero olmiero oOpa3oBaHus B Ipenenax
OCBOCHHS 00pa30BaTENbHBIX MPOrpaMM CpEeIHEro NpOoQecCHOHATbHOTO O00pa3oBaHMs Ha 0Oasze
OCHOBHOTO 00IIero o0Opa3oBaHUs C Y4eToM TpeOoBaHUI QenepaTbHbIX T'OCYAapPCTBEHHBIX
00pa3oBaTEeNbHBIX CTAaHIAPTOB M MOJy4aeMOW Mpodeccud WM CIEHUATBHOCTH CPEIHETO
npodeccroHaIbHOr0 00pa3oBaHus (IMMCbMO JlemapraMeHTa TocyIapCTBEHHOW IMOJUTUKU B chepe
noAroToBku pabounx kaapos u JII1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

ABTOp:

Conpnarosa H.B., npenonaBarens

LIEHTpa-KoJIe’Ka MPUKIAHBIX KBATU(pUKALIMHA /

®T'BOY BO Muuypunckuii TAY (il H.B. Connarosa

Penensenr:

Kpacnora JI.M., npenogaBaresb

LEHTPa-KOJIEPKa IPUKIAIHBIX KBaTU(UKaLIUN .

®I'bOY BO Muuypunckuii 'AY u % o JI.M.KpacHoBa

[Iporpamma paccmorpena Ha 3acemanuu [IMK — «KommnbroTepHble ceTh M WH(DOpMaIMOHHBIC
TEXHOJIOT U

npotokod Ne 9 ot «08» ampens 2020 r.

[Iporpamma paccMoTpeHa Ha 3aceJaHuM Y4YEOHO-METOAMYECKOM KOMHUCCHM IIEHTpa-KOJUIeHKa
npukiaaueix kBanupukanui ®I'bOY BO Muuypunckuit FAY

nporokos1 Ne 8 ot «20» anpenst 2020 r.

[Iporpamma yTBepxaeHa Pemenrem Y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA

npotokos1 Ne 8 ot «23» ampens 2020 r.

[Iporpamma nepepaboTaHa U JI0MOJHEHA B cOOTBeTCTBUH ¢ TpeboBanusimu GI'OC COO

[Iporpamma paccmorpena Ha 3acemanuu UMK «KommbroTepasie cetd U MH(pOpMaIMOHHBIC
TEXHOJIOTU

npotokod Ne 9 ot «19» anpens 2021 r.

[IporpaMMa paccMoTpeHa Ha 3aceaHMM Yy4eOHO-METOJMYECKONM KOMHCCHUHM LEHTpa-KoJIekKa
npukinaaabeix kBanupukanuit ®I'bOY BO Muuypunckuii [AY

npotokod Ne 8 ot «21» anpens 2021 r.

ITporpamma yTBepkaeHa PemennemM YueOHO-METOANYECKOTO COBETa YHUBEPCUTETA

npotokod Ne 8 ot «22» anpens 2021 r.

[Iporpamma nepepaboTaHa U JAOMOTHEHA B COOTBeTCTBHH ¢ Tpeboanusimu ®I'OC COO
[Iporpamma paccmorpena Ha 3acemannu [IMK «KommerotepHbie cetn u uHGOpMAIMOHHBIC

TEXHOJIOTHH»

npoTokoa Ne 9 ot «18» anpens 2022 r.

[Tporpamma paccMOTpeHa Ha 3aceaHuU Y4eOHO-METOAMYECKONH KOMUCCUH LIEHTPa-KOJUIeKa
npukiaaHeix kBanupukauuii ®I'bOY BO Muuypunckuit 'AY

npotokod Ne 9 ot «20» anpens 2022 r.

[Iporpamma yTBepxeHa Pemenrem Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA
npotokod Ne 8 ot «21» anpens 2022 r.
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[Iporpamma nepepaboTaHa U JAOMOIHEHA B COOTBETCTBHM ¢ TpeboBaHusmMu ®PI'OC COO
[Iporpamma paccmorpena Ha 3acemannu [IMK «KommnbrotepHbie cetd u WHGOPMAIMOHHBIC

TCXHOJIOTHUN»

npoTtokon Ne 11 ot «16» nronst 2023 r.

[Tporpamma paccMOTpeHa Ha 3acelaHUN y9eOHO-METOANYECKON KOMUCCHHU IEHTPA-KOJJIeKa
npukiragaeix kBamnpukanuit ®I'bOY BO Muuypunckuit [AY

npoTtokos Ne 11 ot «17» uions 2023 r.

[Iporpamma yTBepkaeHa PemenreM Y4ueOHO-METOIUUECKOTO COBETa YHUBEPCUTETA
potokoi Nel0 ot «22» uronst 2023 r.
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