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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 npukiaaaeix kBanmndukanuii ®I'bOY BO Muuypunckuii ['AY,
peanu3yroieM 00pa3oBaTeIbHYI0 IPOrPpaMMy CPETHETO 00IIEro 0Opa3oBaHUs B MPEIEIax OCBOCHUS
OCHOBHOM TpodeccuoHaibHOW oOpaszoBarenbHoi mporpammbl CIIO Ha 6a3e OCHOBHOrO 0OIIEro
oOpa3oBaHMsl MpPU  TMOATOTOBKE KaapoB 1o  crnenuanbHocTu15.02.07  ABTOMaTH3amms
TEXHOJIOTUYECKHX MPOIECCOB U MIPOU3BOJCTB (110 OTPACTISM).

Pabouas mnporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpennero oOmiero
o0Opa3oBaHMs, MPEIbIBIIEMbIX K CTPYKTYpE, COACPKAHHMIO U Pe3yJbTaTaM OCBOCHHS y4eOHOM
IUCUUIUIMHBL «MaTemMaTruka», B COOTBETCTBUM ¢ PekoMeHganusMy MO OpraHM3alUU TOTY4eHUS
cpenHero oOmiero oOpa3oBaHusl B IMpefesiax OCBOEHUS 00pa30BaTENbHBIX MPOTpaMM CpPETHETo
npogeccuoHaTBLHOT0 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IEro 00pa3oBaHus C y4eTOM TpeOoBaHUN
benepanbHBIX TOCYIApPCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB W IMOIy4aeMoil mpodeccun umum
CHEIUAIBbHOCTH  cpefaHero  mnpodeccuoHanbHOTO  oOpa3zoBanust  (mucbMo  JlemaprameHta
roCy/1IapCTBEHHOMN MOJUTUKH B cepe MoAroToBku padouux kajapos u 11O MunoOpuayku Poccun
or 17.03.2015 Ne 06-259), ¢ yderom I[lpumepHOIl OCHOBHOIl 00pa30BaATEIBHONW MPOrPAMMBI
cpenHero oOmiero oOpa3oBaHUs, OJOOPEHHON pelieHueM (eaepatbHOro yueOHO-METOANMYECKOTO
00beTMHEHNS TI0 001IeMy 00pa3oBaHuIo (TPoToKo oT 28 uroHs 2016 1. Ne 2/16-3)

Copepxanue nporpamMmbl «MaTemMaTHKa»HaIPaBICHO Ha IOCTIKEHUE CIEAYIONINX LieJIei:

e o0ecrieyeHne CQOPMHUPOBAHHOCTH TMPEACTABICHUH O COLMAIBHBIX, KYJIBTYPHBIX U

UCTOPHYECKHX (PaKTOpPax CTAHOBIICHHSI MATEMAaTHUKH;

e obecreyeHre cHOPMHUPOBAHHOCTU JIOTUYECKOTO, AITOPUTMUYECKOTO W MATEeMAaTUYECKOTO

MBIIICHHUS,

e o0OecrieueHne cOPMUPOBAHHOCTH YMEHUH MPUMEHSTDH MOJyYCHHbIC 3HAHUS MPU PEIICHUU
pa3NUYHBIX 337a4;
e oOecrieyeHne CcPOPMUPOBAHHOCTH  MPEACTABICHU O  MaTeMaTHKe KaK  4YacTu

00111€4eTI0BEYECKON KYIbTYphl, YHUBEPCAIBHOM SI3bIKE HAYKH, MTO3BOJISIONIEM OMUCHIBATH U

M3ydaTh peasbHbIC TIPOIIECCHI U SIBIICHHUSL.

OBIIAS XAPAKTEPUCTUKA YYEFHOM JUCITATIIMHBI «<MATEMATHUKA
(BKJIIOYASA AJITEBPY N HAYAJIA MATEMATHUYECKOI'O AHAJIU3A,
TFEOMETPHIO)»

Marematuka sBiseTcs (pyHAaMEHTaIbHOW 00I11€00pa30BaTENIbHON JUCIHUILUIMHON €O
CIIO)KMBIIUMCS ~ YCTOMYMBBIM  COJEpXKaHHEM U OOmUMH TpeOOBaHUSMHU K  TOJATOTOBKE
o0y4Jaronmxcs.

OO0mmue 1eny u3y4eHrus MaTeMaTHKU TPATUIIMOHHO PEAIU3YyI0TCS B YEThIPEX HANpPaBIECHUSIX:

1) obiiee mpeacTaBieHUE 00 UAECTX U METOJIaX MAaTEMaTHKU,

2) UHTENIEKTyaaIbHOE Pa3BUTHE;

3) oBnajzicHEEe HEOOXOIMMBIMH KOHKPETHBIMH 3HAHUSIMHA W YMCHUSIMH,

4) BocniTaTeNIbHOE BO3JICHCTBHE.

Jns Texuudeckoro npoduiist mpodecCHoHaIbHOr0 00pa3oBaHus BBIOOp 1LieJieil cMelaeTcs B
MparMaTU4eCKOM HaIMpaBICHUH, MPEAYyCMATPUBAIOIIEM YCWICHHE M DPACHIMPEHUE MPUKIATHOTO
XapakTepa W3Y4YCHUsS MATEMAaTHUKH, TPEUMYIIESCTBEHHOW OPUCHTAIMKM Ha aJITOPUTMUYCCKHI CTHIIb
MO3HABATENBHON 1eATEeITHHOCTH.

N3yuenne maremaTtwikd Kak MpoduIbHON 001eo0pa3oBaTebHON Y4eOHOW THUCIMILIAHEI,
YUUTBIBAOILIEH cnenupuky OCBaMBaeMONHO0YJAIOIIIUMUCS 15.02.07 ABTOMaTu3aIusa
TEXHOJIOTHYECKUX MPOIECCOB M TIPOU3BOJICTB (110 OTPACIsiM), 00ECIIeYnBaCTCS:

®  BBIOOPOM Pa3TMUHBIX MOIXO0B K BBEJACHUIO OCHOBHBIX IMOHSTHIA;



e (GOpMHpPOBAaHMEM CHUCTEMBbl Yy4eOHBIX 3a7aHuii, obecrmeunBarONMX 3PGHEKTUBHOE
OCYILIECTBIICHHE BHIOPAHHBIX IIEJIEBBIX YCTaHOBOK;

o0oramieHlueM CIeKTpa CTHIeH yueOHOU NEesATENIbHOCTH 3a CUET COTJIacCOBaHUS C BEAYIIUMU
NEeSATEIbHOCTHBIMA XapaKTepUCTUKaMu crienuanbHOocTu 15.02.07 ABTOMAaTHU3aIUsI TEXHOJIOTHYECKUX
IIPOLIECCOB U MTPOU3BOJICTB (110 OTpACcisiM).

[TpodumibHas cocTaBisfoOmas OTpaXkaeTcs B TPEOOBAaHUAX K MOJATOTOBKE OOYdYaIOUIMXCS B
Y4acTHU:

e 00mel cUCTeMbl 3HAHUI: cojlepKaTellbHbIe PUMEPHI HCIOIb30BAHU MaTEeMaTHYECKHX

U7 U METOJIOB B MPOGECCHOHANBHON JACSITELHOCTH;

® yMEHMIl: pa3nuyuii B ypoBHE TPeOOBAHUMN K CIOKHOCTU MPUMEHSEMBIX aIrOPUTMOB;

® [PAKTUYECKOTO MCIIOJIb30BAHUS MPUOOPETEHHBIX 3HAHUN U YMEHUUN: UHAUBHUIYabHOTO
y4eOHOro oOmblTa B  IOCTPOEHUMM  MaTeMaTHYECKUX  MOJEJIEH,  BBIIOJHEHUE
HCCJIEIOBATEIILCKUX MPOEKTOB.

Copepxanue y4eOHOM JUCHUIUIMHBI pa3padOTaHO B COOTBETCTBUU C OCHOBHBIMHU

COJIEpKaTEIIbHBIMU JIMHUSAMU O0yUEHUSI MaTEMaTHKeE:

e anreOpanueckas JIMHUS, BKIIOYAIOIIAas CUCTEMATU3AIMIO CBEICHUI O YMCIax; U3yuyeHue
HOBBIX U 000OLIEHNE paHEe U3YyUYEHHBIX Oonepauuil (BO3BEIECHUE B CTENIEHb, U3BJICUCHHE
KOpHsI, JIorapuMuUpoOBaHue, CHHYC, KOCUHYC, TAHTE€HC,KOTAHT€HC M OOpaTHbIE K HHUM);
M3YYEHHE HOBBIX BHJIOB YHUCIIOBBIX BBIPAXKEHUH U (POpPMYJ; COBEPILIEHCTBOBAHHE
MPAKTUYECKUX  HABBIKOB W BBIUMCIHTENBHOM  KyIbTYpbl, paclIMpeHUE |
COBEPILICHCTBOBAHUE alreOpandecKkoro ammapara, C(HOPMHPOBAHHOTO B OCHOBHOM
HIKOJIE, ¥ €r0 MPUMEHEHHE K PEIICHUI0 MAaTEMaTHUECKUX U MPUKJIAJIHBIX 334,

® TEOpEeTUKO-(QYHKIMOHAJIbHAS JMHMS, BKIIOYAIOIIAas CUCTEMATHU3AalMI0 U pPacUIMpEeHue
CBeICHUI O (YHKIUSAX, COBEPUICHCTBOBaHMWE TpaUUECKHMX yMEHHIA; 3HAaKOMCTBO C
OCHOBHBIMH HJI€SIMU U METOJaMH MAaTeMaTH4YeCKOro aHaiun3a B 00beMe, MO3BOJISIONIEM
UCCIIEIOBATh dJEMEHTapHble (YHKIMM M pemarh MPOCTEHIINE TeOMETPUYECKHE,
dbuznyeckue u Ipyrue NpukiaaHble 3a1a4u;

e JIMHUS YpaBHEHUH M HEPABEHCTB, OCHOBAaHHAs Ha IIOCTPOCHMM M MCCIEI0BaHUU
MaTeMaTUYeCKUX MOJeNel, mepecekalomascs ¢ airedpandyeckoi U TEOPETUKO-
(GYHKUIMOHAIBHON JTUHUSMU U BKJIIOYAIOIIAs Pa3BUTHE U COBEPIICHCTBOBAHME TEXHUKHU
anredpandyeckux NnpeoOpa3oBaHUM [Js pElIeHUs ypaBHEHUI, HEPAaBEHCTB U CHUCTEM;
(dopMHpOBaHUE CIIOCOOHOCTH CTPOUTH M MCCIENOBATH NMpOCTEHIINE MaTeMaTHYeCKue
MOJIEJIM TpH pEeHIeHUH NPUKIATHBIX 337434, 3a/7ad M3 CMEXHBIX M CIEHUaIbHbBIX
TUCITUTLIINH;

® reoMeTpuyecKas JUHUS, BKJIIOYAIOLIast HarJsHbIe MIpe/ICTaBICHUS 0
IIPOCTPAHCTBEHHBIX (QUTypax W HM3yYE€HHE HMX CBOWCTB, (POPMHUpPOBAHUE U Pa3BUTHE
IPOCTPAHCTBEHHOI'O BOOOPaXXEHMS, Pa3BUTHE CIIOCOOOB I'€OMETPUYECKHUX H3MEpPEHUil,
KOOPJMHATHOTO M BEKTOPHOTO METOJIOB JJIsl PEUICHHUS] MaTeMaTHUYECKUX U MPUKIIATHBIX
3az1ay;

e croxacTMyeckas JIMHHSA, OCHOBaHHas Ha pPAa3BUTUM KOMOWHATOPHBIX YMEHMH,
MPEJICTABICHUH O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYXKAIOIIETo
Mupa.

B paOoueili mporpaMMe KypcHUBOM BbIIEJI€H MaTepHal, KOTOPbIH OTBOAMUTCS Ha
CaMOCTOSITENIbHOE HM3y4yeHHE OOydyalolMMHUCS M TpH  H3YYEHUH Y4eOHOM JAHCIUIUIMHBI
«MatemaTHKa» KOHTPOJIIO HE MOJIEKUT.

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



MECTO YYEBHOM JUCHUILIMHBI B YYEFHOM ILJTAHE

VYuebHast 001eo0pazoBaTenbHas TUCHUIUIMHA «MaTeMaTHKa»BXOAUT B COCTAaB MPEIMETHOMN
obnactu «Maremarnka U uHpopMmatukanyP@I'OC COO u obmeodpazoBarenbHoro nukma [MTICC3
cnenuanpbHocTd  15.02.07 ABToMaru3anusi TEXHOJIOTMYECKHUX IIPOLECCOB M IPOU3BOACTB (IO
otpacisiMm) (0a3oBast MOATOTOBKA).

PE3YJIbTATBHI OCBOEHH A YYEFHOM JUCHUIIINHBI

OcBoenue conep)kaHus yuyeOHOW AUCUMILIUHBI «MartemaTuka» oOecleuynuBaeT JTOCTHXKEHUE
CTYIEHTAMH CJEIYIOIINX Pe3yJIbTaTOB:
JUYHOCHIHBIX:

c(OPMUPOBAHHOCTH TMPEICTABICHUI O MaTeMaTUKE KaK YHHBEPCAIBHOM SI3bIKE HAYKH,
CPEICTBE MOJICIIUPOBAHMUS SIBJICHUN U MPOIIECCOB, UAEIX U METOAAaX MaTeMaTUKH,
NOHMMAaHWE 3HAue€HHWE  MaTeMaThKe JJs  Hay4yHO-TeXHHYECKOro  Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHUS K MaTEMaTHKE KaK K YacTh OOIIeYeIOBEYECKON
KYJIBTYPBl 4epe3 3HAaKOMCTBO C HWCTOpUEH pa3BUTHUS MAaTEMAaTHKE, DSBOJIOIUCH
MaTeMaTHUYECKUX HJICH;

pa3BUTHE JIOTHYECKOT0 MBIIICHHUS, MIPOCTPaHCTBEHHOTO BOOOpaKeHUS,
AITOPUTMUYECKON KYJIbTYPhl, KDUTUYHOCTH MBIIUICHUS Ha YpOBHE, HEOOXOIAMMO IS
Oyaymeii npodecCHOHATbHONW AEATENbHOCTH, MJs TPOJIOJDKEHUS OOpa3oBaHUS H
camMo00pa3zoBaHus;

OBJIAJICHUC MATEMATHYCCKUMH 3HAHUSAMH H  YMEHHUSMH, HEOOXOJUMBIMH B
MOBCEIHEBHOM KHU3HU, JJISi OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX JMCUMILIUH U
JTUCITUTUIMH TPO(EeCCHOHAIIBHOTO [UKIIA, JUIS TIOTyYeHHUs 00pa30oBaHUS B O0JACTSAX, HE
TpeOyIOmMUX yriayOJeHHON MaTeMaTHYECKOM MOITOTOBKY;

TOTOBHOCTh M CIOCOOHOCTH K 0Opa3oBaHHWIO, B TOM YHCIE CamMOOOpa3oBaHUIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATEILHOE OTHOIIEHHE K HEMPEephIBHOMY OOpPa30BaHUIO
KaK yCJIOBHE YCTIEIIHON MPOPECCHOHAIBHON U 00IIIECTBEHHON JIEATEIbHOCTH;
TOTOBHOCTb M CIHOCOOHOCTh K CaMOCTOSITENIbHOM TBOPYECKOM M OTBETCTBEHHOM
JeSITEIIBHOCTH;

OTHONICHHE K TIPO(ECCUOHATLHON JISATETPHOCTH KaK BO3MOKHOCTh YIaCTHE B PEIICHHUH
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MPOOIIEeM;

MemanpeOMemelx:

YMEHHME CaMOCTOSITEIbHO ONPEAENATh LEeNH JEATENIbHOCTH M COCTaBIIATH IUJIaHbI
JESATEIIBHOCTH; CaMOCTOSITENIBHO OCYLIECTBIISATh, KOHTPOJIUPOBAaTh U KOPPEKTUPOBATH
JeSITeNIbHOCTD; UCIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI JUISl IOCTHIKEHUS TOCTABIEHHBIX
Henel M peanus3alvM IUIAHOB JESITENbHOCTH; BBIOMPATh YCHEIIHbIE CTPAaTeTHu B
pa3IMYHBIX CUTYalUsX;

yYMEHUE TNPOJYKTHBHO OOIIATBCS W B3aWMOJICHCTBOBaTh B IPOILIECCE COBMECTHOM
JeSITeIbHOCTH, YYUTHIBATh MO3MIMU JPYTUX YYaCTHUKOB JEATENBbHOCTH, 3()(PeKTUBHO
paspeniaTh KOH()IUKTHI,

BJIQJICHUE HaBBbIKAMU I103HABATEJIbHOW, Y4eOHO-HCCIEI0BAaTENbCKOM M MPOEKTHOM
NeSITeIbHOCTH, HaBBIKAMHU paspelieHre mnpodieM; CHocoOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbBHOMY IOMCKY METOJOB pELIEHMs] NPAaKTHUYECKUX 3ajad, MPUMEHEHHUIO
pa3IMYHbIX METOJIOB IMO3HAHUS;

TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSTENIbHOM HH(POPMALMOHHO-TI03HABATEIHHON
NEeSITENIbHOCTH, BKJIIOYas YMEHHE OpHUEHTUPOBATHCA B Pa3IMYHbIX HCTOYHUKAX



uHpOpMaLlUM, KPUTHYECKH OIICHMBAaTh U  MHTEPIPETHPOBATh  HH(OPMAIHIO,
MOJIy4aeMYy0 U3 Pa3InYHbIX UCTOYHUKOB;

BIIaZICHUE SA3BIKOBBIMU CPEACTBAMU: YMEHHUE $CHO, JIOTMYHO M TOYHO H3JIaraTb CBOO
TOYKY 3PEHMS, UCII0JIb30BaTh a/ICKBATHBIC SI3bIKOBBIE CPEJICTBA,

BJIAJICHUE HaBbIKAMU II03HABATENbHOW pe(IeKCHH Kak OCO3HAaHHME COBEPILACMbIX
JIEMCTBUM U MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJILTATOB U OCHOBAHMM, I'PaHUL] CBOETO
3HAHMA Y HE3HAHUs, HOBBIX II03HABATEJIbHBIX 3a/1a4 U CPEACTB U UX JOCTHIKECHMUS,
[ENICyCTPEMJICHHOCTh B TIOMCKAaX M TPUHATHA peIIeHUl, COOOpa3sHTeNbHOCTh H
UHTYWULUSA,  Pa3BUTOCTb  IPOCTPAHCTBEHHBIX  IPEICTaBICHMIA; CHOCOOHOCTh
BOCIIPUHUMATh KPacoTy ¥ FTapPMOHMIO MUDA;

npeomemmuuix:

c(hOpPMHUPOBAHHOCTH MPEUIOKECHUI 0 MATEMAaTHKE KaK 4acTh MUPOBOK KYJIBTYpE U MECTE
MaTeMaTHKe B COBPEMCHHOHN IMBHJIM3AIMK, CIIOCO0AX OIMUCAHUS SBICHHHA pEaibHOTO
MHpPa Ha MAaTEMAaTHYECKOM SI3BIKE;

c(OPMHUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHYECKHMX IOHATHUAX KaK Ba)KHEHIIUX
MaTeMaTHYECKUX MOJICIISX, MO3BOJISIONIMX OMKMCHIBATh M M3y4aTh Pa3HbIC MPOILECCHl U
SIBJICHHS, TOHUMaHHE BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOCHHS MaTeMaTHUCCKUX
TEOpHI;

BJIaJICHME METOJaMH JIOKA3aTeIbCTBA U aJIrOPUTMOB PEIICHUS, YMEHUE UX MPUMEHSTh,
IPOBOJIUTH JJOKA3aTEIbHBIC PACCYKICHUS B X0/ PEIICHUS 3a/1a4;

BJIQJICHUE CTAHJAPTHBIMU TNPUEMaMHU PEIICHHS PallMOHAJIBHBIX M HPPAIMOHAILHBIX,
M0Ka3aTebHbIX, CTCMECHHBIX, TPUTOHOMETPUYCCKMX YPAaBHCHHH W HEPABEHCTB, HX
CHCTEM; HCIT0JIb30BAaHKE TOTOBBIX KOMITBIOTEPHBIX MPOrPAaMM, B TOM YHCIIE IS OUCKA
YT PEIICHUI U WLTFOCTPAIMNA PEIICHUsI YPABHEHUH 1 HEPABEHCTB;
c(hOpPMHUPOBAHHOCTH MPEJACTABICHNI 00 OCHOBHBIX IMOHATHSIX MaTEeMaTHUYECKOI'0 aHAIN3a
U WX CBOMCTBAaxX, BJaJCHHEC YMCHHEM XapaKTePH30BaTh IMOBEACHHE (YHKIIUH,
UCTIOIb30BaHUE  IMOJYYCHHBIX 3HAYEHWUH JUIA  ONHCAHWS  aHajdu3a peaJbHbBIX
3aBHCHUMOCTEH;

BJIaJICHME OCHOBHBIMHU MOHATHSIMU O IUIOCKHX M TMPOCTPAHCTBEHHBIX T'€OMETPHUECKUX
durypax, HX OCHOBHBIX CBOWCTB; C(HOPMHUPOBAHHOCTH yMEHHWI pacro3HaBaTh
reoMeTpuueckie (GUrypbl Ha YepTekax, MOJACISIX U B PEaTbHOM MHUpE; MPHUMEHEHHE
U3YUYEHHBIX CBOWCTB reOMETpUYECKUX (pUryp u Gopmyi ajis pemeHusi TeOMETPHUSCKUX
3aJa4 ¥ 3a/1a4 C TMPAKTUYCCKUM COZCPIKAHUEM,

cOPMHUPOBAHHOCTh ~ TPEACTABICHUH O TpoleccaXx W SBJICHUAX, HUMCHOIINX
BEPOSITHOCTHBIN XapakTep, CTAaTHCTHYECKUX 3aKOHOMEPHOCTSX B pealbHOM MHPE,
OCHOBHBIX TIOHATHSIX JJIEMEHTAPHOW TEOPHH BEPOSITHOCTEH; YMCHHE HAaXOHUTh
OILICHUBATh BEPOSITHOCTh HACTYIUICHUS! COOBITUI MPOCTEHINNX MPAKTHUECKUX CUTYAIUSIX
U OCHOBHBIEC XapaKTEPUCTHKH CITyYaiHbIX BEJTHUNH;

BJIaJicHHEe HaBbIkaMH wucnonb3oBanus GeoGebra,AdvancedGrapher, Mathcad mpu
pelLICHUH 3a7a4.



COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

BBenenue

MaremaTika B HayKe, TEXHUKE, OKOHOMHUKE, HWH(POPMALMOHHBIX TEXHOJIOTUSX H
IpakTUYeCKOM jesaTesnbHOCTU. lLlenM W 3agauM  M3ydyeHUss MaTeMaTHKH IPpd  OCBOCHUU
cnenuanbHocTu15.02.07 ABTOMaTH3anMsi TEXHOJIOIMYECKMX IIPOLECCOB M IMPOMU3BOACTB (TIO
OTpacysim).

AJITEBPA

Pa3BurHe noHATHSA O YHCTIE

Lenbie W paunoHanbHble uucna. JledicTBUTeNnbHbIE 4YHcha. [Ipubnudicennvie 6bIYUCTEHUS.

Komnnexcnvie uucna.
KopHu, crenenu u Jiorapugpmsi

Kopuun u cremenn. KopHu HaTypalbHOM CTENEHM M3 4uciIa U uX cBoiictBa. CreneHu c
paloOHaJIbHBIMU IOKA3aTeNAMU, UX CBOMCTBA. CTENEHHW C JEHCTBUTENBHBIMU IOKA3aTENSIMU.
Cesoticmea cmenenu ¢ 0elicmeumenbHbiM NoKazameiem.

Jlorapudm. Jlorapupm wumciaa. OCHOBHOE JIOTApUPMUICCKOE TOXKAECCTBO. JlecsaTHUHBIE U
HaTypayibHbIe norapudmsl. [IpaBuna aeiictBus ¢ norapudmamu. [lepexos K HOBOMY OCHOBAHHIO.

IIpeoOpa3zoBanne  ajareOpamveckux BbIpaxeHuil. [IpeoOpasoBaHue  palMOHANBHBIX,
UpPpalMOHANIBHBIX, CTETIEHHBIX, MTOKA3aTEeNbHBIX U JIOTAPU(PMUUECKUX BHIPAKEHUI.

Ilpakmuueckue 3anamusn

[IpakTuueckue npuemMbl TPUOIMKEHHBIX BbIYUCICHUNH. OUHAHCOBOE MJIaHUPOBAHUE.

[IpeoOpa3oBanue parOHAIBHBIX U UPPAIIMOHATIBHBIX BEIPAKEHUH.

Perenue nppaimoHanbHbIX YpaBHEHUM.

[IpeoOpaszoBanue norapupMUIECKUX BBIPAKCHUN.

Pemenue norapudmuueckux ypaBHEHHIA.

Pemenue norapugmuueckux HEpaBEHCTB.

Pemrenue nokazaTenbHbIX YpaBHEHUI.

Pemenue nokasarenbHbIX HEPABEHCTB.

OCHOBBI TPUTOHOMETPUU
OcHOBHBIC IOHATHSA
Panuannas mepa yrna. BpamarensHoe apmkenne. CHHyC, KOCHHYC, TAHT€HC U KOTAHT€HC YHCIa.

OcHoBHbBIE TPUTOHOMETPUYECCKHE TOKIECCTBA

@opmynsl npuBeneHus. Popmynsl cinoxkeHus. DopMyibl ynBoeHUs. Dopmynvl nOI0BUHHOSO
yena.

IIpeoOpa3oBaHus npocTelINX TPUTOHOMETPHYECKUX BbIPAKEHUH

[IpeoOpa3oBanre CyMMBbl TPUTOHOMETPUYECKHX (PYHKIUN B MPOU3BEICHHE W MPOU3BEJCHUS B
cyMMYy. Buipaosicenue mpuzonomempuieckux yHKyull uepes maHeeHc no108UHHO20 apeyMenma.

Tpuronomerpnyeckne ypaBHeHHs] 1 HEPABEHCTBA



[Ipocreiimme  TPUTOHOMETPUYECKUE  ypaBHEHUs. [Ipocmetiwue  mpuconomempuyecKue
Hepagencmaa.

OOpaTHble TPUTrOHOMeETPHYECKHEe PYHKIIUN. APKCUHYC, apKKOCUHYC, ADKTaHTEHC.

Ilpakmuueckue 3anamusn

COOTHOIICHUS MEXKTY TPUTOHOMETPUICCKIUMH (PYHKIIMSIMH OJTHOTO apTryMEHTa.

[Ipumenenueopmys cI0KeHUs U ABOWHOTO apryMeHTa.

ToxaecTBeHHBIE MPe0oOPa30BaHMS TPUTOHOMETPUICCKHIX BBIPAKCHHM.

Pemenue npocTeliux TPUroHOMETPUYECKUX YPABHEHUM.

®YHKIIUHU, UX CBOMCTBA U TPA®UKH

@yukuun. OO0IacTh omnpenencHUs U MHOXKECTBO 3HAYCHWI; rpaduk (yHKIUU, TOCTPOSHUE
rpadukoB pyHKUIMHN, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMHU.

CaoiictBa  (yHKOuM. MOHOTOHHOCTb,  YETHOCTb, HEYETHOCTb, OI'PaHUYEHHOCTb,
NepuoOANYHOCTh. [IpoMexxyTku Bo3pacTaHus M yObIBaHUS, HauOOIbIIEe U HaUMEHbIIee 3HAYCHMUS,
TOYKH 3KcTpeMyma. ['padmyeckas maTepriperanus. [Ipumepsl QyHKIIMOHAIBHBIX 3aBUCHMOCTEH B
peaslbHBIX TMpolieccax U sBIEHUSX. Apudmernueckue omepanuu Haa (QyHkuusamu. CroskHas
bynkuus (koMno3unus). [lonamue o HenpepblHOCMU PYHKYUU.

Oo6patuble dyukuun. Obracmv onpedeneHuss u 061ACMb 3HAYEHUL 0OpamHOU GYHKYUU.
I'paghux obpamnou ¢hynxyuu.

Crenenunble, NoKa3aTejibHbIe, JJorapupmMuuecKkue 1 TPUroHOMeTpruYecKue GyHKIMH.
OOpaTHble TPUTOHOMETPUYECKHE PYHKIIUM

Onpenenenus GyHKIUN, X CBOMCTBA U TpadUKH.

[IpeoOpazoBanus rTpadukoB. [lapayieNbHBII TEPEHOC, CHUMMETPUS OTHOCHTEIBHO OCcei
KOOPJMHAT, U CUMMETPHUSl OTHOCHUTEIbHO Hayala KOOPAMHAT, CUMMETPHUS OTHOCHUTENIBHO IMPSIMOMN
Y=X, pacTs’)KEHHE U CKATUE BJIOJIb OCEH KOOPINHAT.

Ilpakmuueckue 3anamusn

[Toctpoenue u urenue rpadpukoB QyHKIUH.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IMocaenoBaresabHocTH. CrIOCOOBI 33/1aHUS U CBOMCTBA YUCIIOBBIX MTOCIEI0BATEILHOCTEM.

Ilonamue o npedene nocreoosamenvhocmu. Cywecmeoganue npeoena  MOHOMOHHOU
ocpanuyennou  nocireoogamenvhocmu. CyMMHpOBaHHE TIOCIeqOBaTeNbHOCTEH. beckoHeuHo
yObIBaroI1asi reOMEeTpUYecKasi IpOrpeccHs U ee CyMMa.

IIpousBoanas. [TonsTre o npou3BoHON (PYHKIMH, €€ TeOMETPUUECKUH U (PU3HUECKUI CMBICII.
VYpaBHeHue kacateiabHOW K rpaguky QyHkuuu. [Ipou3BoaHbIE CyMMBI, pa3HOCTH, IPOU3BEIEHUS,
gacTHOro. IIpou3BO/IHBIE OCHOBHBIX 3J€MEHTapHbIX (yHKIUMH. [IpuMeHeHMe NPOU3BOAHON K
uccaenoBaHUl0 (QYHKIMA UM TOCTPOCHUIO TpadukoB. [Ipouzeoonvie obOpammuol GyHKyuu u
KOMRO3Uyuy hyHKYui.

[Ipumeps! ucronb30BaHMsI MPOU3BOAHOM AJI HAX0XK/IEHNS HAaWIYYIIEro peleHus: B MPUKIaIHbIX
3ajavax. BTopas npousBojHas, ee TeOMeTpHUeCKUil U Gpu3nueckuil cMbici. HaxoxkaeHus cKopocTH
JUTSI TIpoIiecca, 3aJaHHOTO (HOPMYITOi U rpaduKOM.

IlepBooOpa3nas u uHTerpajn. l[IpumeHeHHe oONpeneneHHOro HMHTErpana JUlsl HaXOXACHHUS
wiomaad KpuBosinHeHHoW Tpaneuuu. ®opmyna Herotona-JleiOnuna. [Ipumepbl npumeHeHUs
UHTerpajia B (U3NKe U TEOMETPHUH.

Ilpakmuueckue 3anamus

[Tpumenenue npasui u Gopmyn JudepeHInpOBaHUS.
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HuddeperurpoBanue CI0XKHbIX QYHKINH.
[IpuMeHeHne MPON3BOTHOM K MCCIETOBAHUIO (DYHKITHIA.
Brruncnenue HeonpeeIeHHbIX HHTETPAJIOB.
Brruncnenue onpeieieHHbIX HHTETPajoB.

YPABHEHUE U HEPABEHCTBA

YpaBHeHMsI U CHCTeMbl ypaBHeHMM. PainmonanbHble, HUppalMOHAIBHBIE, MOKA3aTEIbHBIE M
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcHoBHbIE TIPUEMBI UX pELIeHUS (pa3oKeHUEe Ha MHOXHUTENH, BBEJCHHE HOBBIX HEHM3BECTHBIX,
MOJICTAaHOBKA, TPAUIECCKUI METO).

HepaBencrBa. PannoHanpHble, MppalMOHAJIbHBIE, TOKA3aTENbHBIE U MPUCOHOMEMPUUECKUE
HepaBeHCTBAa. OCHOBHbBIE TPUEMBI UX PEIICHHUS.

Hcnoab3oBaHue CBOMCTB M rpaukoB GyHKIUIl NPU pellleHMH YPABHEHHUI U HEPABEHCTB.
Merona unrepBanoB. M300paskeHne Ha KOOPIAUHATHON TJIOCKOCTH MHOXECTBA PEIICHUM ypaBHEHUN
Y HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CUCTEM.

IMpuxiaagupie 3a1a4un

[IpuMeHeHne MaTeMaTHUYeCKUX METOAOB ISl PELICHUs COAEPKATENbHBIX 3a]ad U3 Pa3IMYHbIX
o0JacTeil HayKH U TPAKTHKH.

WNHurtepnperanus pe3yibTara, yueT pealbHbIX OrpaHUYCHUI.

Ilpakmuueckue 3anamus

Pelrenre HepaBeHCTB € MOMOIIBIO METOAA HHTEPBAJIOB.

Pewrenne cucrem ypaBHEHUN.

KOMBHUHATOPHUKA, CTATUCTHUKA Y TEOPUS BEPOSITHOCTEM
DJIeMeHTbI KOMOMHATOPHUKH

OcHoBHbIE MOHATHS KOMOMHATOPHKHU. 3a/laydl Ha MOJCUYET 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 BeposTHocTell. [lomamue o
He3asucuMocmu cooblmutl. JJUCKpemuas ciyuainas 6eIuduta, 3aKko1 ee pacnpeoenenus. Yucnogvle
xapakxmepucmuxku OUCKpemHoll CryyatHou eauyunsl. Ilonamue o 3akone OOIbUIUX YUCEL.

Jj1eMeHThI MaTEMAaTHYECKOH CTATUCTHKH

[IpencraBnenne MaHHBIX (TaONUIBI, IUATPAMMBI, TpPadUKH), 2eHepalbHAsi COBOKYNHOCHIDb,
8vlO0OpKa, cpedHee apugpmemuyeckoe, meouana. Ilowsmue o0 3a0awax MmamemamudecKou
CMamucmuxu.

Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 8epOSMHOCIHBIX MemOo008.
Ilpakmuueckue 3anamus
Pemrenue 3aa4 Ha mojicyeT Yrcia pa3MeneH i, COYeTaHIH 1 IEPECTAHOBOK.



IF'EOMETPUA
IIpsimble ¥ IIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacnosiokeHue JBYX HpsSMbIX B IpocTpaHcTBe. [lapamienbHOCTh HpsIMOH U
wiockoctu. [lapamnensHocTs  miiockocTeil.  IlepneHAMKYISPHOCT MOPSIMOM U IMJIOCKOCTH.
[TapamtenpHOCTh IUIOCKOCTER. [lepneHauKynsApHOCTh IpsMOM M IuIocKocTH. [leprneHaukymnsap u
HAKJIOHHAsA. YTOJ MEXAY NPSIMOM M IUIOCKOCTBIO. JIBYyrpaHHBIN yrojl. YToJl MEXAy IMJIOCKOCTSIMHU.
[lepneHUKYIAPHOCTD IBYX INIOCKOCTEH.

I'eomeTrpuueckue mnpeoOpazoBaHusi NPOCTPAHCTBA: MapalieIbHBIA TEPEHOC, CUMMETpPUS
OTHOCHUTEJIBHO IJIOCKOCTH.

[lapanmnensHoe mpoekTupoBaHue. Ilowaos opmoeonanvholi  npoexyuu. V3o0paxeHue
MIPOCTPAHCTBEHHBIX (PUTYD.

MHoOrorpaHHuKHU

Bepmunbl, pebpa, rpaHu MHOTOTpaHHUKA. Paszsepmka. MHuozoepanuvie yenvl. Buvinykivie
MHo2oepanHuku. Teopema Jiinepa.

[Tpu3sma. [Ipsimast u nakionnas npusma. [paBunbHas npusma. [apamtenenunen. Kyo.

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

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

Ceuenus Ky0a, MpU3MbI U MTUPAMUJIBL.

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

TeJia U MOBEPXHOCTH BpallleHUS

uwmaap u  koHyc. YceueHHbIH KoHyc. OcHOBaHME, BbBICOTa, OOKOBas IOBEPXHOCTb,
oOpa3yromas, pa3BepTka. OceBble CEUEeHUS U CEUEHUS, TapalIeIbHbIE OCHOBAHMIO.
Hlap u cepa, ux ceuenus. KacarenbHast mI10CKOCTh K cdepe.

HN3menenus B reomeTrpuu

O0mwem u ero u3mepenue. MHrerpansHas Gpopmyiia oobema.

@opmynel 00beMa KyOa, TMPSMOYTOJIBHOTO TapajuieNienunena, MPU3Mbl, THIHHIPA. DOpMyITEI
o0beMa nupamuisl U KoHyca. opMyiiel 00beMa 11apa U IIomaau chepsl.

[TogoOue Ten. OTHOIEHUE TUTOMIAEH TOBEPXHOCTEH M 00BEMOB TTOTIOOHBIX TEI.

KOOplII/IHaTI)I U BEKTOPLI

[IpsimoyronbHas (IeKkapToBa) CUCTEMa KOOPJIMHAT B pocTpaHcTBe. Popmysia pacCTOSIHUS MEXKTY
JBYMS TOUKaMH. Y paBHEHUSI CEPbL, nI0CKOCMU U NPAMOIU.

Bexropsl. Monyns BekTopa. PaBeHCTBO BeKTOpOB. Ci10’K€HHME BEKTOPOB. Y MHOKEHHME BEKTOpA Ha
yucio. PasnoskeHue BeKTOpa IO HalpaBICHUsAM. YTOJI MEXAY IByMs Bekropamu. IIpoexuus
BEKTOpa Ha ocbk. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEIEHUE BEKTOPOB.

Hcnons3oBanye KOOpAUHAT U BEKTOPOB IIPU PEILIEHUHU MATEMATUYECKUX U IIPUKIIAIHBIX 3a/1a4.

Ilpakmuueckue 3anamusn

IlepnieHquKyIsp U HAKJIOHHAS K IUIOCKOCTH.

JlelicTBUA Hal BEKTOPAMH, KOOPJIMHATHBIN METO/.

Brruucnenne 00beMOB MHOTOI'PAaHHUKOB U TEJI BpaIllEHHs!.
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TeMbl aJ1s HHAUBUAYAJIBHBIX IIPOCKTOB

HenpepsiBabie 1po6H.

[TpriMeHeHre CIOXKHBIX MPOLIEHTOB B 9KOHOMUYECKHX pacyeTax.
[TapanmnensHOE MPOESKTHPOBAHHE.

Cpennuie 3HaYeHUS U UX IPUMEHEHHUE B CTATUCTHUKE.
BektopHoe 3a7aHue npsMbIX U IJIOCKOCTEN B IPOCTPAHCTBE.
CroxeHue TapMOHUYECKUX KOJICOaHMIA.

['padmyeckoe penieHue ypaBHEHUI 1 HEPABEHCTB.
[TpaBuIIbHBIE U MTOJIYIPABUIIbHBIE MHOTOTPAaHHUKH.
Konunueckue ceuyeHust 1 UX IPUMEHEHUS B TEXHUKE.
[Tonsitue muddepeHimana u ero NPUI0KEHHS.

CxeMbl TOBTOPHBIX UCTIBITAHUN bepHyiu.

HccenenoBanue ypaBHEHH U HEPABEHCTB C IIAPAMETPOM.

11



TEMATHYECKOE INTAHUPOBAHHUE

[Tpu peanm3amuu cojepkaHus o00IIe00pa30BaTEIILHON IUCHHMILIUHBI «MaremaTtukay B
npenenax ocBoenus: OIIOIT CIIO no cnenmansHocty 15.02.07 ABTOMAaTH3aMsl TEXHOJOTHYECKUX
MPOLIECCOB M TMPOM3BOJACTB (IO OTpacisiM)MaKkCUMalbHasi ydeOHas Harpy3ka o0OydJaromuxcs
coctaBisieT — 353 Jaca, B TOM 4ucie aynuTopHas (oOs3aTenpHas) yueOHass Harpy3ka 00yJaromuxcs,
BKJIOYAsi TpaKTUYECKUE 3aHAThsA, - 234 wdyaca, BHeEAyJUTOpPHAas caMoOCTOsITeNbHAas paboTa
oOy4varoruxcs — 99 yacoB, KoHCyJIbTanuK — 2() 4acoB.

TemaTrnueckuii nmian

Conep:xanue o0yueHust Oobs3aTesbHAasi yueOHAasi HArpy3Ka 00y4arommxcs, 4.
Bcero B TOM 4MucJie:
JEeKIHH, 113
YPOKH

Bsenenue 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. MHOTrOrpaHHUKH U KPYTJIBIE Tela 20 18 2

9. Hayasia MaTeMaTHYeCKOTo aHan3a 32 26 6

10. laTerpan u ero npuMeHeHue 14 10 4

11. DnemeHTBl TEOpUU BEPOSITHOCTEN U 14 14 -

MaTEeMaTHYECKON CTaTUCTUKU

12. YpaBHEHUs U HEPABEHCTBA 19 15 4

HTtoro 234 184 50

BHeaynuTopHasi camocTosiTe/IbHasi padoTa
CamocTosaTHIIbHAs paboTa 99
Koncynpranuu 20
[TpomesxyTounas arrectanus B GopMe 5K3aMEHOB B IEPBOM U BO BTOPOM CEMECTPAX
Bcero | 353
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJbHOCTH

OBYYAIKOILIUXCS
Coaep:xanue XapaKkTepucTHKA OCHOBHBIX BH/IOB 1€ATEIbHOCTH 00YYAIOLIUXCS
o0yueHust (Ha ypoBHe y4eOHBbIX JeHCTBHIA)
BBenenne O3HaKOMJICHHE C POJIbI0 MAaTEeMAaTUKH B HayKe, TEXHUKE, YKOHOMHKE,

MH()OPMAITMOHHBIX TEXHOJOTHUSIX U MPAKTUYECKON ACATEIHHOCTH.
O3HakoMJIeHHE C HEISIMH M 33Ja4aMH H3Y4YECHHUS MaTEMaTUKHU TpU
ocBoeHuncneuaibHocT 15.02.07 ABTOMaTH3anysl TEXHOJIOTHYECKUX
MIPOLIECCOB U MPOU3BOJICTB (MO OTPACIISM).

AJITEBPA

Pa3zBurHe NOHATHA O
qucje

Bremonnenue apudmMeTHuecKkux JEHCTBMHA Haja UYUCIAMH, CcodYeTas
YCTHBIE U INCbMEHHBIE TPUEMBI.

Haxoxxnenne mnpuOIMIKEHHBIX 3HAYEHWW BEIMYMH W TOTPEIIHOCTEH
BBIYUCIICHUH (a0CONMIOTHOM M OTHOCHUTENbHOI); CpaBHEHHE YHUCIIOBBIX
BBIPAKCHU.

Haxoxxnenue omnOok B MpeoOpa3oBaHUAX U BBIYMCICHUAX (OTHOCUTCS
KO BCEM IIYHKTaM IPOrpaMMbl)

Kopun, CTEleHH ,
Jorapugmsi

O3HakoMJIeHUE C TIOHATHEM KOpHA N-i  CTENEeHW, CBOWCTBAMH
PaauKaIOB ¥ IIPaBUJIaMHU CPAaBHEHUS KOPHEH.

DopMyIHpPOBAHHE ONPEAEIICHHUS] KOPHS U CBOMCTB KOPHEM, BBIIIOJIHEHHE
MPUKUJIKA 3HAYCHUST KOPHSL.

[IpeoOpa3oBaHre 4YMCIOBBIX UM OYKBEHHBIX BBIPRKECHUN, COAEpMKAIIUX
paguKabl.

Bremmonnenue pacyetoB mo (GopmynaMm, coaepiKamluM —paJuKalbl,
OCYIIECTBIISI1 HEOOXOIMMBIE MTOJICTAHOBKHU U MpeoOpa3oBaHUsl.
OrnpezneneHre paBHOCWIBHOCTU BBIPAKEHUU C paaukanamu. Pemienue
HUPPALMOHATIBHBIX YPaBHEHUH.

O3HaKOMJIEHHE C TOHATHEM CTEINIEHU C JEMCTBUTEIBHBIM [TOKA3aTEIEM.
Haxoxxaenue 3HaueHMI CTENEHU, HCIONb3YSd NpU HEOOXOAMMOCTH
MHCTPYMEHTAJIbHbIE CPE/ICTBA.

3anucbiBaHUE KOpHSA N-M CTENEHW B BUAE CTENEHH C JAPOOHBIM
MoKa3areieM U Hao0OopoT.

@opMynMpOBaHHE CBOWCTB CTeneHEH. BplunciieHue creneHen ¢
palMOHANbHBIM  IIOKA3aTEJEeM, BBINOJIHEHUE NPUKUIKH 3HAYCHUS
CTEIIEHU, CPABHEHHUE CTEIICHEN.

[IpeoOpa3oBaHre YUCIOBBIX U OYKBEHHBIX BBIPAKEHUMU, COAEpIKAIINX
CTEIEeHU, TPUMEHSISI CBOMCTBA. PellleHre moka3aTelbHbIX YPABHEHHIA.
O3HakoMJIEHHE C IPUMEHEHUEM KOPHEN M CTENEHEeW NpU BBIYMCIECHUU
CpPeIHMX, [EIEHUM OTpe3Ka B «30JIOTOM Cce4eHun». PemieHne
MIPUKJIAJHBIX 33J1a4 Ha CJI0KHBIE MPOIIEHTHI

IIpeoOpa3oBanue
ajredpanvecKux
BbIPaKEHHU I

Brimontaenne mpeoOpa3oBaHW  BBIpAXECHHUH, NTpUMEHEHHE G(OpMyI,
CBSI3aHHBIX CO CBOWCTBAaMU CTETICHEW U JIorapu(MoB.
Onpenenenne o0OJACTH JTOMYCTUMBIX 3HAYCHHUH JOTapu(pMUIECKOTO
BbIpaxeHHs. Penienne norapuMuieckux ypaBHEHUN

OCHOBBI TPUTTOHOMETPUHA
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OcHOBHBIC TOHATHSA

W3y4yeHne paAMaHHOTO METOJIa U3MEPEHUS YIJIOB BPAILEHUS U UX CBA3H
¢ rpagycHoit Mepoil. M300pakeHre yriioB BpalleHHs Ha OKPY)KHOCTH,
COOTHECEHME BEJIMYMHBI YIJIA C €T0 PACIIOIOKEHUEM.

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

OcHoBHBIE [IpuMeHEeHHEe  OCHOBHBIX ~ TPUTOHOMETPUYECKHX  TOXAECTB UL
TPUTOHOMETPUYECKHE | BBIYMCICHUSA 3HAUYCHUH TPUTOHOMETPUYECKUX (YHKUUH 1O ONHOW W3
TOKAECTBA HUX
IIpeoOpa3oBanus W3yueHre OCHOBHBIX ()OPMYJ TPUTOHOMETPUHU: (POPMYIBI CIOKEHUS,
NpocTemux yIIBOEHHUS, MPeoOpa3oBaHUsl CyMMbl TPUTOHOMETPUYECKUX (DYHKIMH 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 ¥ TPUMEHEHHE UX ISl BBIBOAA (hOPMYJT IPUBEICHUS
IIpocreiimme Pemenne no ¢gopmynaMm U TPUTOHOMETPUYECKOMY KPYTy MpOCTEHIINX
TPUTOHOMETPUYECKHEe | TPUTOHOMETPUYECKUX YPABHEHUM.
YPaBHEHHS u| [Ipumenenne oOIMX METOAOB pEIICHUS YpaBHEHWH (IIpUBEIEHHE K
HepaBeHCTBa JIMHENHOMY, KBaJIpaTHOMY, METOJI Pa3JIOKEHUSI HA MHOXKHUTEIH, 3aMEHBI
HEPEeMEHHOI) IpU PELIeHUH TPUTOHOMETPUUECKUX YPaBHEHUH.
YMeHue OTMEYaThb Ha Kpyre pelieHus IIPOCTEUIINX
TPUTOHOMETPUUYECKHUX HEPABEHCTB
Apkcunyc, O3HaKOMIIEHHE C TIOHATHEM O0paTHBIX TPUTOHOMETPUYECKHUX (PYHKIIUH.
APKKOCHHYC, W3ydeHne onpeneneHuil apkCuHyca, apKKOCUHYCa, apKTaHI'€Hca YucIa,

APKTAHI'CHC Y1CJIa

dbopMmynupoBaHHe HX, H300paKEHHE HA EIUHUYHON OKPYKHOCTH
MPUMEHEHUE IPU PEeIICHUN YpaBHEHHIA

®YHKIIMHU, UX CBOMCTBA U TPA®UKH

DyHKIUH. O3HakoOMJIEHHE C TOHATHUEM IEPEMEHHOW, MpUMepamMH 3aBUCHUMOCTEN
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 oTpeiesieHrneM QyHKIUU, (POPMYTUPOBAHUE €TO.
HaxosxneHue o6s1acTu onpesieieHns: 1 006JacTy 3HaueHU QyHKImu
CpoiicTBa pyHkuun. | O3HaKOMIIEHHE C MpuUMepaMu (YHKIHMOHAIBHBIX 3aBUCUMOCTEH B
I'padpuueckasn peabHBIX IIPOLIECCAX U3 CMEKHBIX TUCLHUILINH.
HHTepIpeTanms. O3HakOMJIEHME C JOKa3aTelbHBIMU PACCYKIECHUSMU HEKOTOPBIX
IIpumepsl CBOWCTB JIMHEHHOHM M  KBaJpaTWU4YHOM  (QYyHKUMH, MpoBeAcHUE
(pyHKIIHOHAIBHBIX UCCJIEIOBaHMs JIMHEHHOM, KYCOYHO-JIMHEHHOU, ApOOHO-TMHEHHOW U
3aBHCUMOCTeH B| KBaJpaTH4HOW (yHKUUH, mocTpoeHue ux rpadukoB. Iloctpoenue u

P€aAJILHBIX Mpoueccax
H ABJICHUAX

yreHue rpaduxos pynkuuii. Mccnenopanue GyHKuuu.

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

Brinonaenue npeobpa3zoBanuii rpadguka GyHKIMH

OopatHblie pyHKIIUN

W3yuenune nowsamus obpamuou ¢yukyuu, onpeoenenue 6uoa u
nocmpoernue 2pagura oopamHol QyHKyuu, HaxodcoeHue ee odLacmu
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

u

TPUTOHOMETPHUIECCKUE

byHkunn

OnpeneneHue MOJIOKEHUSI TOYKU Ha rpauke Mo €€ KOOpAWHATaM U
HA000pOT.

Hcnonb3oBanne CBOMCTB (DYHKITUH /U1 CpaBHEHUS 3HAYCHHH CTETICHEH
U JTIorapu(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,
¢dopMynHpoBaHUE CBOWMCTB TAaHT€HCA W KOTAaHTEHCA, MOCTPOCHUE WX
rpaguKoB.

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

Ilocmpoenue z2paguxo806pamubIX MPUSOHOMEMPUUECKUX QYHKYUL U
onpeodenenue no 2paguKram ux cOUCms.

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  yObIBarowIeH
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, U3YYEHUE AITOPUTMa BBIYMCIEHUS MTPOU3BOJHOM HA NMpUMEpPE
BBIYHCIICHUS] MTHOBEHHOM CKOPOCTH U YIVIOBOTO Kod(duimeHTa
KacaTelIbHOM.

CocraBneHre ypaBHEHUs KacaTeJIbHOW B 0OIIIEM BHJIE.

VYcBoenue mnpaBui  aAuddepeHUupoBaHUs, TaOJUIBl MPOU3BOAHBIX
AJIEMEHTApHbIX (QYHKIMM, NpuMeHeHHe A AU depeHIupoBaHUs
(byHKLUH, cCOCTaBICHUs ypaBHEHUs KacaTeIbHOM.

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

[IpoBeneHne ¢ NOMOIIbIO MPOU3BOJHOW HCCeNOBaHUS (YHKIUH,
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 TOHITHEM UHTETpasia u IepBooOpa3Hoii.

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 NpUMEHEHHUE
(U3NUECKUX BETMYMH U TUIOIAACH

HUHTCrpagia g BbIYUCICHUA

YPABHEHUSA U HEPABEHCTBA

YpaBHeHnus U
CHCTEMbI YPaBHEHU
HepaBencrBa "
CHCTEMbI HEPABEHCTB
c ABYMS
NepeMeHHbIMHU

O3HakoMJIEeHME  C  NPOCTEMIIMMHU  CBEACHUSIMHM O  KOpHSX
areOpanyeckux ypaBHEHUH, NMOHATUAMHU HCCIEIOBaHUSA 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 MOHITHEM MapajUIEIbHOIO MPOEKTUPOBAHUS U €r0
cBoiictBamu. Dopmynuposarue meopemsvl 0 NIOWAOU OPMOLOHANbHOU
npoeKyuu MHO20)20IbHUKA.

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

MHOrorpaHHuKH

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

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

Bbruncnenne JIMHEHHBIX D3JEMEHTOB M YIVIOB B IPOCTPAHCTBEHHBIX
KOH(UTypauusx, apryMeHTUPOBAHNUE CBOUX CYXIACHUM.
XapakTepucTuka u n3o0pakeHue CEUeHUs, paseepmku
MHO202PAHHUKOG, BBIYUCIIEHUE TIOIAJIeH TOBEPXHOCTEH.

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

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

[TpuMeHeHne CBOMCTB CHMMETPHHM IIPH PELICHUH 33]1a4.

Hcnonp3oBaHne NpUOOPETEHHBIX 3HAHUW [ HCCIEAOBAHUA 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 CEUEHHUH IIapa IMIOCKOCTHIO U IUIOCKOCTH,
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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pacCyXIEeHNI IIPU PEILICHUN 3a7ad.

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 IUIOMIAJCH IUIOCKUX (GUTYp C
IPUMEHEHHEM COOTBETCTBYIOLIMX (GOPMYJI U (PAKTOB U3 INIAHUMETPUH.
W3yueHne TeopeM O BBIUYUCICHHUH OOBEMOB INPOCTPAHCTBEHHBIX Tel,
peleHye 3a7a4d Ha IpUMeHeHHe (GOopMyIl BEIUMCIIEHUS 00bEMOB.
W3yuenne ¢opmyn [ BBIYUCICHHS IUIOMIAJEH IMOBEPXHOCTEH
MHOTI'OI'PaHHHUKOB U T€JI BpaIlleHHs.

O3HaKOMJICHHE C METOJIOM BBIUMCIICHUS IJIOUIAIU TIOBEPXHOCTH CHEpBHI.
Pemienne 3agay Ha  BBIYMCICHME  IUIOLIAJACH  IMOBEPXHOCTH
IPOCTPAHCTBEHHBIX TEJ

Koopaunartsi
BEKTOPbI

O3HakoMJIeHUE C MOHATHEM BeKTOpa. M3yueHue nekapTOBOW CHUCTEMBI
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 BEJIIMYMH, IPABUJI PA3JIOKEHHS BEKTOPOB
B TPEXMEPHOM IIPOCTPAHCTBE, MPABUII HAXOXKACHHUS KOOPAUHAT BEKTOpa
B IIPOCTPAHCTBE, IIPaBWJI JEHCTBUH 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
3a7la4 Ha JEUCTBUSA C BEKTOpPAMH, KOOPAUHATHBIA METOM, IPUMEHEHUE
BEKTOPOB ISl BBIYMCIIEHUS BEJIMYUH YIJIOB U PACCTOSHUM.
O3HakoMJIEHME C JI0Ka3aTelbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMMHOM pPaCIOJ0KEHUHA TPSMBIX M IJIOCKOCTEH C HMCIOJIb30BAHUEM
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)»

Huis peanu3anum IPOTPaMMBbI y4eOHOI JMCIUTUTAHBI PEyCMOTPEH
kaOuHeTMaTeMaTuuecKux nuciuruiH (Nel5/27), ocHaleHHbBIH 000pyI0OBaHUEM:

1.Jlocka ayauTtopHasi;

2. Pa3zgaTouHblii MaTepua;

3. Mopenu;

4. CTeHpl;

5. IeMOHCTpallMOHHBIN MaTEpHAIL.

PEKOMEHAYEMAS JIUTEPATYPA

OcCHOBHBIEC HCTOYHUKHU:

1.boromonoB, H.B. Marematuka: y4eOHHK JJIs CpeaHero Ipo(ecCHOHAIBHOIO
oOpazoBanus [a1exTpoHHbId pecypc| / H. B. boromonos, I1. Y. Camoiinenko. — DIeKTpOH. JaH. —
M. : UznarennctBo FOpaiit, 2022. — 401 c. — Pexxum pocryma: https://urait.ru/bcode/489612

JlonoJIHUTEeIbHbIE HCTOYHUKH:

1.boromomnos, H. B. Ilpaktuueckue 3aHaTHs 1Mo MaremMatuke B 2 4. Yacte 1 : ydeOHOE
mocobue It cpemHero  npo()eCCHOHAIBLHOrO  00pa3oBaHUs [3IEKTPOHHBIN  pecypc] /
H. B. boromornoBs. — OnektpoH. nan. — M. : U3natensctBo FOpaiit, 2022. — 326 c. — Pexum noctyna:
https://urait.ru/bcode/490666

2.boromosioB, H. B. Ilpakruueckue 3aHaTus 1mo mMaremMatuke B 2 4. Yacte 2 : ydeOHOE
mocodbue s cpeaHero  mpo)eCCHOHAIBHOTO  00pa3oBaHMs  [IJE€KTpOHHBIA  pecypc] /
H. B. boromornoBs. — OnekTpoH. naH. — M. : U3natensctBo FOpaiit, 2022. — 251 c. — Pexum noctyna:
https://urait.ru/bcode/490667

3. boromonoB, H.B. Anre6pa m Havanma aHamm3a: y4eOHOE IOCOOME I CPEIHEro
npodeccuoHaIbHOTO 00pazoBaHus [dnekTpoHHBIA pecypc|/ H. B. boromosnos. — DnekTpoH. naH. —
M. : UznatennctBo FOpaiit, 2022. — 240 c. — Pexxum gocrtyma: https://urait.ru/bcode/489977

4. boromonos, H. B. T'eomerpus : yuebHOoe mocoOue [Uisi CpelHEero mnpogpeccHOHaIbHOIO
oOpasoBanms [d1ekTpoHHBIH pecypc]/ H. B. boromonos. — Dnexktpon. maH. — M. : U3marenbcTBo
[Opaiit, 2022. — 108 ¢. — Pesxum mocryma: https://urait.ru/bcode/489978

Nudopmanuonnsie u nu¢poBbie TEXHOJIOTHH (IPOrpaMMHOe o0ecniedeHue,
coBpeMeHHbIe npodeccnoHaIbHbIe 0a3bl JAHHBIX M1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI)

VYyeOHass AMCHMILIMHA TMPEAyCMaTpUBaeT OCBOEHHE HH(POPMAIMOHHBIX M LU(POBBIX
TexHonoruil. Peanm3amus nudpoBBIX TEXHOJIOTHH B 00pa3oBaTENbHOM IPOCTPAHCTBE SIBISETCS
OMHOW W3  BaXHEHWIUX  1ened  oOpa3oBaHus,  Jaromiell  BO3MOXKHOCTh  pa3BUBAaTh
KOHKYPEHTOCTIOCOOHBIE KauecTBa OOYYalOIMXCS Kak OyAymHMX BBICOKOKBaTH(UIIMPOBAHHBIX
CIIEI[UAJIFCTOB.

[udpoBbie TEXHOIOTUU MTPETyCMATPUBAIOT Pa3BUTHE HABBIKOB A(h(HEKTHBHOTO peleHus 3a1aq
PO ECCHOHAITBHOTO, COIMAIBHOTO, JIMYHOCTHOTO XapaKkTepa ¢ UCIOJIb30BaHUEM Pa3JIMYHBIX BHUOB
KOMMYHUKAIIMOHHBIX TEXHOJOTHUH. OcBoenne 1MGPOBBIX TEXHOJOTUNW B paMKax JaHHOM
JTUCIUTIIMHBL OPUEHTHUPOBAHO HAa CIIOCOOHOCTH 0€30MacHO W HaJJIeKalUM 00pa3oM IMOIy4yaTh
JOCTYII, YIpPaBJIsATh, WHTEPUPOBATH, OOMEHWBATHCS, OICHWBATH M CO3/JaBaTh HWHQPOPMALUIO C
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https://urait.ru/bcode/489612
https://urait.ru/bcode/490666
https://urait.ru/bcode/490667
https://urait.ru/bcode/489977
https://urait.ru/bcode/489978

MOMOIIbI0  ITM(POBBIX  YCTPOMCTB M  ceTeBbIX TexHojoruid. DopmupoBanue uHU(POBOIL
KOMIIETEHTHOCTH  MpeArnoyiaraer padoTy ¢ JaHHBIMH, BJIQJ€HHE MHCTPYMEHTaMHU IS
KOMMYHHKAITUH.

DIeKTPOHHO-0MOJIMOTEYHAsI CUCTeMbI U 0a3bI JAHHBIX

1. 000 «OBC JIAHb» (https://e.lanbook.ru/) (morosop Ha okazanue ycayr ot 10.03.2020
No OB CVY 437/20/25 (CereBast aneKkTpoHHass OMOJIMOTEKA)

2. DeKTpOHHO-OMOIMOTeUHast cucTtema usmatenscTBa «Jlamp» (https://e.lanbook.ru/)
(moroBop Ha OKa3aHUE YCIYr MO MPEAOCTABICHHUIO JOCTyNMa K 3JIEKTPOHHBIM u3aanusm OO0
«M3natenbcTBO Jlanb» ot 03.04.2023 Ne 1)

3. DrexkTpoHHO-OMOIMOTEYHass cucTema wusgareascrBa «Jlaub» (https://e.lanbook.ru/)
(moroBop Ha OKazaHUE YCIAYr O MPEAOCTABICHUIO JOCTyNa K 3JEKTpPOHHBIM u3gaHusm OO0
«M3natenbcTBO Jlanb» ot 06.04.2023 Ne 2)

4. baza maHHBIX 371eKTpoHHBIX HH(opManmoHHbIX pecypcoB PI'BHY IHHCXB (morosop mo
o0ecIeueHno J0CTyla K AJIEKTPOHHBIM HHpopManuoHHbIM pecypcam PI'BHY IHHCXB uyepes
tepmuHain ynanesHoro gocryna (TY] ®I'BHY ITHCXE) ot 07.04.2023 Ne 6/n)

5.  DraekrtpoHHO-OMOnmoTeuHass  cucrema  «AgriLiby ~ ®I'BOY  BO  PrA3Y
(http://ebs.rgazu.ru/) (nOMONHUTEIBHOE COTJIALIEHUE HA MpemocTaBicHue goctyma oT 13.04.2023
Ne 6/ x JInnensnonHomy gorosopy ot 04.07.2013 Ne 27)

6. DnekTpoHHas OubnuoredyHas cucreMa «HaumonanbHbI 1UPPOBOIT pecypc «PyKoHT»:
Komnekuu «bazoBeiii MaccuB» u «Koisoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUe YCIIYT Mo mpeoctaBieHuio goctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «dnexTporHoe m3narenscTBo FOPAWTY (https://urait.ru/) (10roBop Ha oKa3aHHe
YCIIYT TI0 TPEIOCTABICHUIO JOCTynma K obOpa3oBarenbHoil 1wiargopme OOO «DnekTpoHHOE
mw3narenseto FOPAUTY ot 06.04.2023 No 6)

8. DnekrpoHHo-OnOIMOTeYHast cuctema «Bepranckuity (https://vernadsky-lib.ru) (morosop
Ha 0€3B03ME3/THOE HCIIONIb30BaHKe pou3BeaeHuii oT 26.03.2020 Ne 14/20/25)

9. baza nmannsix HDB «HamnmoHanmbHast snekrponHas OubOmuoreka» (https://rusneb.ru/)
(orosop o nmoxakrodeHnu Kk HOb u npenocrasnenun nocryna k oobekraMm HOB ot 01.08.2018 Ne
101/H2b/4712)

10. CornameHue O COTPYIHHUYECTBE MO OKa3aHUIO OHOIMOTEYHO-WH(GOPMAIMOHHBIX U
COIIMOKYJBTYPHBIX YCIYr TIOJIH30BAaTEIsIM YHUBEPCUTETA M3 4YHCIAa HMHBAIWAOB 10 3PEHUIO,
CIIa0OBUAAIINX, UHBAIUIOB JPYTUX KAaTETOpUW ¢ OTPaHMUYEHHBIM JOCTYNOM K WH(pOpMAaIWH, JHII,
UMEIOLUX TpyAHOCTU ¢ yTeHueM ImockorneyatHoro tekcra TOI'BYK «TamboBckas obnacTHast
yHUBepcalibHass HayuHas OuOmmoreka wum. A.C. [lymxkuna» (https://www.tambovlib.ru)
(cornmammenue o cotpyanuyecte oT 16.09.2021 Ne 6/H)

NudopmanuonHsbie cipaBoYHbIe CHCTEMBI

1. CmopaBounas mpaBoBas cucreMa Koncynprantllntoc (moroBop mOCTaBKH U
cornpoBoXkaeHUs dk3eMIuapoB cucteM Koncynprantllimtoc ot 03.02.2023 Ne 11481 /13900/9C)

2. DnekTpoHHbIN nepuoanyeckuit cnpaBoyHuk «Crucrema TAPAHT» (moroBop Ha ycinyru mo
CONpPOBOXKICHUIO OT 22.12.2022 Ne 194-01/2023)

CoBpemMeHHbIe IpodeccuoHAIbHBbIE 0a3bI JAHHBIX

1. baza pgaHHBIX HOPMAaTHUBHO-TIPABOBBIX AaKTOB HH(OPMALMOHHO-00pa30BaTEIbHOM
nporpammel «Pocmeron» (morosop ot 11.07.2022 Ne 530/2022)

2. baza panneix Hayunoii snektponHHoi Oubmuorekn eLIBRARY.RU — poccuiickuit
MH(OPMALIMOHHO-aHAIUTUYECKUIT TopTail B 00JacTU HAyKH, TEXHOJIOTUH, MEIULUHBl |
obpasoBanus - https://elibrary.ru/

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

4. OrtkpeiTeie  naHHble  @DenepanbHOM  CIyXObl  TOCYAAPCTBEHHOM  CTAaTUCTHKH -
https://rosstat.gov.ru/opendata
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JInueH3noHHOE U CBOOOTHO PACIPOCTPAHsIeMOe MPOrpaMMHOe o0ecnevyeHne, B TOM
YHCJIe 0Te4eCTBEHHOT0 TPON3BO/ICTBA

No | HawmmenoBanme | Paspaboruuk [10 HocTynHocTb Ccouika Ha Equnbiii|  PekBU3UTHI
(mpaBooOmanatTeny)| (JUIEH3MOHHOE, | PEecTp POCCHUHCKUX | MOATBEpKIa
¢BOOOIHO nporpamm st 9BM FOLIIETO
pacnpocTpaHsieMoe) u bJ1 (mpu JNOKyMEHTa
HaJTUYHH) (pm
HaJIUY1N)
1 Microsoft Microsoft JlnneHnsnonnoe - JIunensus
Windows, Corporation oT
Office 04.06.2015
Professional Ne 65291651
CpOK
IEUCTBUSL:
OecCpovYHO
2 AntuBupycHoe | AO «Jlabopatopusi| Jlumensumonnoe | https://reestr.digital.| CyoGmuuensu
MIpOrpaMMHOE Kacnepckoro» gov.ru/reestr/36657 OHHBIN
obecrieucHue (Poccus) 4/?sphrase_id=4151| moroBop ¢
Kaspersky 65 000
Endpoint Security «Codrekcey
1A OM3Heca ot 06.07.2022
Ne 6/H, cpok
JIIEUCTBUL: C
22.11.2022 no
22.11.2023
3 MoiiOduc 00O «Hogsie Jlutiensuonnoe | https://reestr.digital.| Kontpakr ¢
CraHaapTHBIH - IEREISE gov.ru/reestr/30163 000
OducHbIi makeT TEXHOJIOTUI» 1/?sphrase_id=2698| «PyOukon»
U1 paboThI C (Poccus) 444 oT
JIOKYMEHTaMu 24.04.2019 Ne
U TTOYTOM 03641000008
(myoffice.ru) 19000012
CpOK
NEUCTBUA:
OeccpovYHO
4 [TporpamMmMHas AO Jluniensuonnoe | https://reestr.digital.| Jlurensnonu
cucrema st «AHTHUILIATAAT gov.ru/reestr/30335 | brit JoroBop ¢
OoOHapyXeHHs (Poccus) 0/?sphrase_id=2698 AO
TEKCTOBBIX 186 «AHTHIUTarMa
3aMMCTBOBaHUH B ™ OT
y4eOHBIX U 17.04.2023 Ne
Hay4HBIX paboTax 6627, cpok
«AHTHIUTarHaT NEUCTBUS: C
BY3» 17.04.2023 o
(https://docs.antipl 16.04.2024
agiaus.ru)
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Acrobat Reader Adobe Systems CBobOonHO - -
- IIPOCMOTP pacnpocTpaHseMoe
nokymeHToB PDF,
Djvu
Foxit Reader Foxit Corporation CB0060IHO - -
- IPOCMOTP pacrpocTpaHsieMoe
nokymeHToB PDF,
Djvu

Pecypchbl nHpOPMAIIMOHHO-TEJIeKOMMYHUKAIIMOHHOI ceTH « UHTEepHET)
1. CDTOwiki: 6a3a 3nanuii o udpoBoii Tpanchopmanuu https://cdto.wiki/

LudpoBble HHCTPYMEHTHI, NPUMeHsieMble B 00pa30BaTeJIbHOM NpoLecce

1. LMS-mtatrdopma Moodle
2. BupryanbHas gocka Mupo: miro.com
3. Buptyanbnas nocka SBoard https://sboard.online
4. Buptyanbnas nocka Padlet: https://ru.padlet.com
5. Oo6maunsie ceppucsel: Annekc.Juck, O6nako Mail.ru
6. Cepsucsl onpocos: Suaexc @opmsl, MyQuiz
7. Cepsucsl BuaeocBs3u: SAumexc tenemoct, Webinar.ru
8. CepBuc coBMecTHOW paboThl Hax mpoekTamu ans  Hebonbpmux rpymn  Trello
http://www.trello.com
HudpoBbie TEXHOTOTHH, IPUMEHsIEMble TPH U3YYEeHUH U CHUIIMHBI
[udpossle TEXHOIOTUN Bunel yue6HOI paboThl, BBITOIHSIEMBIE C
MpUMEHEeHHEeM [TU(POBON TEXHOJIOTUU
1. O0srayHble TEXHOIOT U NunuBuiyanbHbIe 3a1aHUS
2. bonbuive ganneie WuauBuayanbHble 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

[EHTPA-KOJUIe/Ka NPUKIAIHBIX KBATU(PHUKALUI /

®I'bOY BO Muuypunckuii TAY (il H.B. Conparosa

Penensenr:

Kpacnora JI.M., npenogaBaresb

LEHTPa-KOJIEPKa MPUKIAIHBIX KBaU(UKaLUN .

®I'bOY BO Muuypunckuii 'AY o % 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 3aceJaHUU Y4YEOHO-METOAMYECKOM KOMHUCCHM IIEHTpa-KOJUIeIHKa
npukiaaueix kBanupukanui ®I'bOY BO Muuypunckuit FAY

nporokos1 Ne 8 ot «20» anpenst 2020 r.

[Iporpamma yTBepxaeHa Pemenrem Y4eOHO-METOAMUECKOTO COBETa YHUBEPCUTETA

npotokos1 Ne 8 ot «23» anpens 2020 r.

ITporpamma nepepaboTraHa 1 AONOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu GI'OC COO

ITporpamma paccmorpena Ha 3acenanun I[IMK «KommbrorepHble cetu M HMH(OpMaIMOHHBIE
TEXHOJIOTUN

npotokod Ne 9 ot «19» anpens 2021 r.

[IporpamMMa paccmoTpeHa Ha 3acefaHMM Y4eOHO-METOJMYECKONM KOMHCCUHU LEHTpa-KoJIekKa
npukiaaHeix kBanupukauuii ®I'bOY BO Muuypunckuit 'AY
npotokod Ne 8 ot «21» anpens 2021 r.

[Iporpamma yTBepxaeHa Pemenrem Y4eOHO-METOAMUECKOTO COBETa YHUBEPCUTETA
npotokod Ne 8 ot «22y» anpens 2021 r

[Tporpamma nepepaboTraHa 1 JONOJIHEHA B cooTBETCTBUHU ¢ TpeboBanusmMu OI'OC COO

ITporpamma paccmotpena Ha 3acenanun I[IMK «KommblorepHble cetu M HMH(OpMAIMOHHBIE
TEXHOJIOTU

npotokod Ne 9 ot «18» anpens 2022 r.

[IporpaMma paccMoTpeHa Ha 3acelaHui y4eOHO-METOINYECKOW KOMUCCHH IIEHTpa-KoJIIe1Ka
npuknaaaeix kBamupukanuit ®I'BOY BO Muuypunckuii [AY

npoTokoa Ne 9 ot «20» anpenst 2022 r.

ITporpamma yTBepkaeHa Pemennem Y4eOHO-METOANYECKOTO COBETa YHUBEPCUTETA

npoTokoa Ne 8 oT «21» anpenst 2022 r.
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[Tporpamma nepepaboTaHa v JONOJIHEHA B cooTBETCTBHHU ¢ TpeboBanusmMu GI'OC COO
[Iporpamma paccmorpena Ha 3acemanuu [IMK «KommbroTepHbie cetd ¥ HMH(pOpMaIMOHHBIC
TEXHOJIOTUI

nporokosi Ne 11 ot «16» utona 2023 r.

ITporpamma paccMOTpeHa Ha 3aceaHUU Y4eOHO-METOANYECKONH KOMUCCUH LIEHTpa-KOJUIeKa
npukinaaabix kBamupukanuit ®I'BOY BO Muuypunckuii [AY

npoTokoa Ne 11 ot «17» uronst 2023 1.

IIporpamMma yTBepxaeHa Pemenrem ¥Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA
npoTokoa NelQ ot «22» utons 2023 r.
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