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IHHOACHUTEJBHAA 3AIINCKA

PaGouas mporpamma yueOHOW AucUUIUIMHBI «Marematuka (BKJIOYas ainredpy U Hauaia
MaTeMaTHYeCKOr0 aHaln3a, TeOMETPHIO)» (nanee — «MaTeMaTHKay) MpeaHazHadeHa i U3y4eHus
MaTeMaTUKH B IIEHTpe-KoJieke npukiaanbiX kpamdukammii @I'bOY BO Muuypunckuii ['AY,
peanu3yomeM 00pa3oBaTeIbHYI0 MPOTrpaMMy CpeIHero oomero obOpa3oBaHus B Ipeaenax
OCBOCHHSI OCHOBHOM mpodeccrnoHanbHoi obpazoBarenbHoi mporpammbl CITO Ha 6a3ze 0CHOBHOTO
obmiero oOpa3oBaHMsl TPH TOJATOTOBKE KaapoB Mo crenuanbHocTu 35.02.16 Dxcruryatamust U
PEMOHT CEJIbCKOXO03SHCTBEHHONW TEXHUKH U 000py10BaHUS.

Pabowas mporpamma paspaborana Ha ocHoBe TpeboBanuii ®PI'OC cpeanero obiero
o0Opa3oBaHUs, NPEIbIBISIEMbIX K CTPYKTYpE, COACpPXKAHHIO U pe3ylibTaTaM OCBOCHUS Y4eOHOM
JIMCUUIUIMHBL «MaTemMaTruka», B COOTBETCTBHM ¢ PekoMeHIalMsMyd MO OpraHMU3aluU MOTY4EeHHS
cpenHero oOmiero oOpa3oBaHusi B Mpefesiax OCBOEHUS 00pa30BaTENbHBIX MPOTPaMM CpPETHETO
npogeccuoHaIbHOr0 00pa3oBaHus Ha 6a3e OCHOBHOTO O0IIEro o0pa3oBaHus C y4eToM TpeOOBaHUN
benepanbHBIX TOCYIAPCTBEHHBIX O0pa30BAaTENbHBIX CTAHAAPTOB W IMOJy4aeMoOil mpodeccuu uiu
CIEUUANTBHOCTH  CpeaHero  npodeccmoHalbHOrO  oOpasoBanusi  (mucbMo  JlemaprameHTa
roCy/IapCTBEHHOMN MOJUTUKH B cepe MoAroToBkH padounx kaapos u 1O Muno6puayku Poccun
or 17.03.2015 Ne 06-259), ¢ yderom IlpumepHOl OCHOBHOI 00pa30BaATEIBHONW MPOTPAMMBI
cpenHero oOmiero oOpa3oBaHus, 0J00peHHON pelmieHueM (eaepaibHOro yueOHO-METOANYECKOTO
00beTMHEeHNs TI0 001IeMy 00pa3oBaHuIo (TPOToKOI OT 28 mroHs 2016 1. Ne 2/16-3)

Copepxanue mnporpamMmbl «MaTeMaTHKa» HAMpaBiIeHO Ha JOCTHKEHHE  CIEIYIOIINX
LeJIei:

e oOecreyeHne cHOPMHUPOBAHHOCTH TMPEJCTABICHUM O COLUUANBHBIX, KYJIbTYPHBIX U

UCTOpUYECKHNX (DaKTOpax CTAHOBJICHHUS MAaTEMAaTUKH;

e o0ecrieyeHne CHPOPMHPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHUYECKOTO W MAaTEMaTHYECKOTO

MBIIICHHS,

e o0ecrnieyeHne c(OPMUPOBAHHOCTH YMEHUH MPUMEHSThH MOJyYSHHbIE 3HAHUS MPU PELICHUU
pa3IMYHBIX 33]1aY;
e o0ecrieueHue CHOPMUPOBAHHOCTH  TIPEACTABJICHHM O  MaTeMaTHKe KaK  YacTH

00IIIeYeTIOBEYECKON KYIbTYpPhl, YHUBEPCAILHOM SI3bIKE HAYKH, MTO3BOJISIONIEM OMUCHIBATH U

U3y4aTh peasibHbIE MPOLECCHI U SIBJICHHUS.

OBIIAA XAPAKTEPUCTUKA YYEBHOU JUCIHUNIJIMHBI <MATEMATHUKA
(BKIIOYASA AJITEBPY N HAYAJIA MATEMATHYECKOI'O AHAJIM3A,
I'EOMETPHIO)»

Martematuka sBhsieTcss (yHAaMeHTaIbHOW 00I11e00pa30BaTENbHON  JUCIUILUIMHON CO
CIIOKHMBIIIUMCST  YCTOMYMBBIM ~ COJCpXKAHWUEM H  OOmMMH TpPeOOBAaHUSMHU K  IOJTOTOBKE
00yJarouxcs.

OO01mue e U3yYeHUS MaTEMATHKH TPATUIIMOHHO PEAIN3YIOTCS B YETHIPEX HAIIPABIICHUSX

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

2) UHTENIEKTyaJIbHOE Pa3BUTHE;

3) oBnajzieHre HEOOXOIMMBIMH KOHKPETHBIMU 3HAHUSMU U YMEHUSIMU;

4) BocuTaTeNbHOE BO3/ICHCTBUE.

s TexHudeckoro mpoduis npodeCCHOHaTBHOT0 00pa3oBaHus BBIOOpP 1LIETIei cMelaeTcs B
MparMaTH4eckoM HaNpaBICHUHU, TPEAYCMATPHBAIONIEM YCHJICHHE W PACHIMPEHHE TMPHUKIATHOTO
XapakTepa W3Y4YCeHUs MATeMAaTHUKH, TMPEUMYIIECTBEHHOW OPUEHTAIMN Ha alTOPUTMHYECKUN CTHUIh
O3HAaBaTEIbHON NESITEILHOCTH.

W3ydyeHne MareMaTHKHA Kak TpouiIbHON 001eo0pa3oBaTebHON y4eOHON AUCIMILTUHBL,
YYHUTHIBAIOIIECH crieruuKy ocBauBaeMon oOydaronuMucs crienuaibHocTH 35.02.16 DkcruryaTtarus
U PEMOHT CEIbCKOXO3SIICTBEHHOMN TEXHUKU U 000PYI0BaHMsI, 00€CIICeYNBACTCS:

e BBHIOOPOM Pa3IMYHBIX MOJXOJ0B K BBEJCHUIO OCHOBHBIX IMOHSTHII;
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e (GOpMHpPOBAaHMEM CHUCTEMBbI Yy4eOHBIX 3ajaHuii, obecrmeunBarOIMX 3PGHEKTUBHOE
OCYILIECTBIICHHE BEIOPAHHBIX IIEJIEBBIX YCTAaHOBOK;

e o0orameHueM CHEKTpa CTUJIEH Y4yeOHOH JAESITENBbHOCTH 3a CYET COIVIACOBAaHUS C
BEIYIIMMH  JICITCIBHOCTHBIMUA  XapakKTepUCTHKamMu  creuranbHocTH  35.02.16
OKcIuTyaTalus ¥ pEMOHT CelbCKOX03sICTBEHHON TEXHUKU U 000PYA0BaHMSL.

[TpodwmibHas cocTaBisfoOmas OTPaXKaeTcs B TPEOOBAHUSAX K MOJATOTOBKE OOYYaIOUIMXCS B
4acTH:

e 0oO0wiel cucTeMbl 3HAHUM: colepXkKaTelbHbIe IPUMEPHI UCIIOJIb30BaHU MaTEMaTHUECKUX

u/iell 1 METOJI0B B PO(ECCHOHATBHOM 1S TEbHOCTH;

e yMEHHI: pa3anuuii B ypoBHE TPeOOBAHUH K CIOKHOCTH MPUMEHSAEMBIX aITOPUTMOB;

® [IPAKTUYECKOI'O MCIIOJIb30BaHMsI IPUOOPETEHHBIX 3HAHUN M YMEHUMN: MHIUBUAYAIBHOTO
y4eOHOro oOmblTa B  IOCTPOEHMM  MAaTEMaTHMUECKUX  MOJEJEH, BBIIOJHEHUE
HCCIIEJOBATEIBCKUX IIPOCKTOB.

Copnepxanue y4yeOHOM JUCLUIUIMHBI pPa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMHU

COJIep>KaTeIbHBIMU JIMHUSAMHU 00y4EHUSI MaTeMaTHKe:

e anreOpanyeckas JMHUS, BKIIOYAIOIIAs CUCTEMATU3AIUI0 CBEJICHUI O YMCIIaX; U3yYCHHE
HOBBIX U 000OLIEHNE paHEe U3YUYEHHBIX Oonepauuil (BO3BEIECHUE B CTEIIEHb, U3BJICUCHHE
KOpH, Jlorapu(pMupoBaHue, CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC U OOpaTHbIE K HUM);
M3YYEHHE HOBBIX BHJIOB YHUCIIOBBIX BBIPAXKEHUH U (POpPMYJ; COBEPILIEHCTBOBAHHE
IIPAKTUYECKUX  HABBIKOB W BBIUMCIMTEIBHOM  KyJIbTYpBl, pacIIUPEHHE H
COBEPILICHCTBOBAHHUE alreOpanyeckoro ammaparta, C(GOPMHPOBAHHOTO B OCHOBHOM
LIKOJIE, U €r0 IPUMEHEHUE K PEIICHUI0 MAaTEMaTUYECKUX U NIPUKIIAJHbIX 33/a4;

® TEOpeTUKO-(YHKIMOHAJIbHAs JMHMS, BKIIOYAIOUIas CUCTEMAaTHU3alUI0 U pPACLUIMpPEHUE
CBeICHUI O (YHKIUAX, COBEPIICHCTBOBAHWE TIpapUyecKuX YMEHHIi; 3HAKOMCTBO C
OCHOBHBIMHM MJESIMM U METOJIaMU MAaTEMaTHUYECKOro aHallu3a B 00beMe, I03BOJISIOLIEM
UCCJIEIOBaTh DJIEMEHTapHble (QYHKIUU U pelaTh IPOCTEHIINEe TeOMETPUUYECKHE,
du3nyeckue u Jpyrue NpuKiIaIHble 3a/1a4H;

e JIMHUS YpPAaBHEHUH W HEPaBEHCTB, OCHOBaHHAas Ha IIOCTPOCHHHM M HCCIEIOBAHUU
MaTeMaTUYeCKUX MOJeNel, Iepecekaromascs ¢ aiaredpanyeckol U TEOpEeTUKO-
(GYHKUIMOHAIBHON JTUHUSIMU U BKJIIOYAIOIIAs Pa3BUTHE U COBEPLICHCTBOBAHME TEXHUKHU
anredpandyeckux NpeoOpa3oBaHUM I pELIeHUs ypaBHEHHI, HEPAaBEHCTB U CHCTEM;
(dbopMHpOBaHHE CIIOCOOHOCTH CTPOUTH M MCCIENOBAaTh MPOCTEHIINE MaTeMaTUYecKHe
MOJIEJIM TpH pEeHIeHUH NPUKIATHBIX 3a/4a4, 3a/7ad M3 CMEXHBIX M CIEHUaIbHbBIX
JUCLIUILINH;

® reoMeTpuyecKas JUHUS, BKJIIOYAIOLIast HarJsHbIe MIpe/ICTaBICHUS 0
IIPOCTPAHCTBEHHBIX (QUIypax U HM3yUYE€HUE MX CBOWCTB, (POPMHUpPOBAHUE U PpPa3BUTHE
IPOCTPAHCTBEHHOI'O BOOOPAXKEHMs, Pa3BUTHE CIOCOOOB N€OMETPUYECKHX H3MEPEHUH,
KOOPJIMHATHOTO M BEKTOPHOTO METOJIOB JIJISl PEUICHHUS] MAaTEMaTHUYECKUX U MPUKIIATHBIX
3az1ay;

e croxXacTMyeckas JIMHHSA, OCHOBaHHas Ha pPa3BUTHUM KOMOWHATOPHBIX yMEHUH,
MPEJICTABICHUH O BEPOSTHOCTHO-CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX OKPY)KAIOIIEro
Mupa.

B paboueii mporpamMMe KypCHBOM BBIJEICH MaTepHall, KOTOPHIA OTBOAWTCS Ha
CaMOCTOSITENIbHOE HM3y4yeHHe OOy4arollMMHUCS M MpU HU3YYEeHHUH Y4eOHOH  JUCIMILIMHBI
«MatemaTiKa» KOHTPOJIIO HE TMOJIEKUT.

N3yuenne oO6meoOpa3oBaTeibHOM y4eOHOW AMCHUIUIMHBI «MaTemMaThka» 3aBepluaeTcs
M0/IBeJIEHUEM UTOTOB B popme nuddhepeHIIMPOBAHHOIO 3a4eTa B IIEPBOM CEMECTPE U 3K3aMeHa BO
BTOPOM CEMECTpPE B PaMKax MPOMEKYTOUHOW aTTecTalMi OOYYarOIIUXCS B IMPOLECCE OCBOEHUS
OIIOIT CIIO mno cmenuanbHocTH 35.02.16 Okcmiiyatanus U PEMOHT CEIbCKOXO3SIMCTBEHHOM
TEXHUKU U 000PYIOBaHHUS.



MECTO YYEBHOM JUCHUILIMHBI B YYEFHOM ILJTAHE

VYuebHast o01meoOpa3oBaTenbHas AUCUUIUIMHA «MaTeMaTHKa»BXOIUT B COCTAB MPEIMETHON
obnactu «Matematuka u uHpopMatukayd@I'OC COO u obmeodpaszoBarenbHoro mukia [MTICC3
cnenuanbHocT  35.02.16 Okcrulyatauus M PEMOHT  CEJIbCKOXO3SIMCTBEHHOM TEXHMKU U
obopynoBanus (6a30Bas MOATOTOBKA).

PE3YJIbTATBHI OCBOEHH A YYEFHOM JUCHUIIINHBI

OcBoenue conep)kaHus yuyeOHOW AMCHMILIMHBI «MaremaThka» 00ecredrBaeT JOCTHKEHUE
CTYJAEHTAMHU CJENYIOLINX Pe3yJIbTaTOB:
®  JIUYHOCMHbBIX:

c(OPMHPOBAHHOCTh MPEJCTABICHUI O MaTeMAaTUKE KaK YHHUBEPCAJIHHOM SI3bIKE HAYKH,
CPEICTBE MOJICITUPOBAHHUS SIBJICHUN U MPOIIECCOB, UAEIX U METOaX MaTeMAaTUKH,

— TIOHMMaHWE 3HAaYeHWe MaTeMaTuKe [UIsi  HayYHO-TEXHMYECKOTO  Iporpecca,
c()OPMHUPOBAHHOCTh OTHOIICHHSI K MAaTeMaTHKEe KakK K 4YacTH OOIICUeIOBEYCCKON
KyJIbTYpbl 4Yepe3 3HAaKOMCTBO C HWCTOpUEH pa3BUTUS MaT€MaTUKE, OSBOJIOLUCH
MaTeMaTUYECKUX HJICH;

—  pa3BUTHE JIOTHYECKOT0 MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOpaKeHUs,
AITOPUTMUYECKONU KYJIbTYPhl, KPUTUYHOCTH MBIIUICHUS Ha YpOBHE, HEOOXOIUMO IS
Oyaymeli npodeccCHOHaTbHON AEATENbHOCTH, JJS TPOJNOJDKEHUS OOpa3oBaHUS H
camMo00pa3zoBaHus;

— OBJIAJICHWEC MATeMAaTUYCCKUMHU 3HAHUSAMA H  YMCHHUSAMH, HEOOXOAMMBIMH B
MOBCEIHEBHOM KHU3HU, JIJII OCBOGHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX AMCLUMILIUH U
JUCHIUTUTMH MPO(ECCHOHATFHOTO IHKJIIA, JJIS MOJTY4YeHUs: 00pa3oBaHus B 001acTsIX, HE
TpeOyOMUX yriayOJeHHON MaTeMaTHYECKOM MTOITOTOBKH;

— TOTOBHOCTb M CIIOCOOHOCTH K 0Opa3oBaHHMIO, B TOM YHCIIE CaMO0Opa30BaHUIO, Ha
NPOTSDKEHUM BCEH JKM3HU; CO3HATENbHOE OTHOLIEHHWE K HEMPEpPhIBHOMY OOpa30BaHMIO
KaK yCIIOBHE YCTEIIHON MPOPECCHOHAIIBHON 1 OOIIECTBEHHOM JIEATETbHOCTH;

— TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOATENbHOM TBOPUYECKOW U OTBETCTBEHHOMH
JeSITEIIbHOCTH;

— OTHOIIEHHE K NpOodeCCHOHATBHON NESTEIBHOCTH KaK BO3MOYKHOCTb Y4acTHE B PELICHUU
JUYHBIX, OOIIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MPOOIIeM;

® _memanpeomMemHbvix:

— YMEHHE CaMOCTOSITENIbHO OIpeAesaTh LeNu MACITeIbHOCTH U COCTaBJATh IUIAHBI
NESITENIbHOCTH; CaMOCTOSITENIbHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTHPOBATH
JeSITeNIbHOCTD; UCIOIb30BaTh BCE BO3MOKHBIE PECYPCHI JUISI IOCTHIKEHUS ITOCTABIEHHBIX
Hene M peanus3alvM IUIAHOB JAESITENbHOCTH;, BBIOMPATH YCHEIIHbIE CTpaTeTUd B
Pa3IMYHBIX CUTYaIUsX;

— YMEHHME MpPOAYKTUBHO 0OLIaTbcs M B3aMMOJEHCTBOBAaTH B IMIPOIlECCE€ COBMECTHOM
NESTENIbHOCTH, YYUTHIBATh MO3UILMU IPYTUX YYAaCTHUKOB JESATEIBHOCTH, dPPEKTUBHO
paspemiaTh KOH()IUKTHI;

— BJaJIeHWE HaBbIKAMU I103HABATEIbHOM, Y4eOHO-HCCIEI0BATENbCKOM M MPOEKTHOM
JeSITeIbHOCTH, HaBBIKAMHU paspelieHre MnpodieM; CnocoOHOCTh M TOTOBHOCTh K
CaMOCTOSITEILHOMY TOUCKY METOJOB peIIeHHs MPaKTHYECKUX 3a7ad, MPUMEHEHUIO
pa3IMYHbIX METOJOB IMO3HAHUS;

— TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIbHON HH(MOPMAIIMOHHO-TIO3HABATEIbHON

NEeSTeNIbHOCTH, BKJIIOYas YMEHHE OpPHUEHTUPOBATHCA B Pa3IMYHBIX HCTOYHUKAX



uHpOpMallUK, KPUTHYECKH OIICHWBAaTh W  HMHTEPIPETUPOBATH  HMH(OPMAIHIO,
[I0JIy4aeMYI0 U3 Pa3JINYHbIX HCTOYHHUKOB;

BJIAJICHUE S3BIKOBBIMU CPEICTBAMU: YMEHHUE SCHO, JIOTMYHO M TOYHO HM3J1ararb CBOKO
TOYKY 3PEHMS, UCII0JIb30BATh a/ICKBATHBIE S3bIKOBBIE CPE/ICTBA;

BJIaJICHUE HaBbIKAMU II03HABATEIbHOW pe(dIeKCMH Kak OCO3HaHHE COBEPIIAEMBbIX
JIEUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJILTATOB U OCHOBAHMM, I'PaHUL] CBOETO
3HAHUA U HE3HAHUS, HOBBIX IIO3HABATEIIBHBIX 3a/1a4 U CPEICTB JJI UX TOCTHIKEHUS;
LIEJIEYCTPEMJIEHHOCTh B IIOMCKaX M HPHUHATHUS PELIECHUH, COO0Opa3UTEIbHOCTh H
UHTYULMS,  Pa3BUTOCTb  IPOCTPAHCTBEHHBIX  IPEACTaBIEHUH;  CIIOCOOHOCTH
BOCIIPUHUMATh KPAacoOTy ¥ TapPMOHHIO MUDA;

npeomemmuuix:

c(hOpPMHUPOBAHHOCTH MPEUIOKCHUI 0 MATEMAaTHKE KaK 9YacTh MUPOBOU KYJIBTYPE U MECTE
MaTeMaTHKE B COBPEMCHHOHN IMBHJIM3AIMK, CIIOCO0AX OMUCAHUS SBICHHHA pEabHOTO
MHpPa Ha MAaTEMaTHYECKOM SI3BIKE;

c(OpPMHUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHYECKUX IOHATHUSX KaK Ba)KHEHIIHX
MaTeMaTHYECKUX MOJIEIISX, MO3BOJISIONIMX ONKMCHIBATh M WU3ydaTh Pa3HbBIC MPOIECCHI U
SIBJICHHS, TOHUMaHHE BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOCHHSI MaTeMaTHUYCCKUX
TEOpHI;

BJIaJICHME METOJaMH JIOKA3aTeIbCTBA U aJrOPUTMOB PELICHUS, YMEHUEC HX MPUMEHSTh,
NIPOBOJIUTH JIOKA3aTEIbHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a/1a4;

BJIQJICHUE CTAHJAPTHBIMH TPUEMaMHU PEIICHHS PallMOHAJIbHBIX M HPPAIMOHAIBHBIX,
[OKa3aTeIbHbIX, CTECIMEHHBIX, TPUTOHOMETPHUYCCKHUX YpPaBHCHHHW W HEPABEHCTB, HX
CHCTEM; HMCIT0JIb30BAaHKE TOTOBBIX KOMITBIOTEPHBIX MPOrPAaMM, B TOM YHUCIIE IS TOUCKA
MYTH PEIICHUI U WILTIOCTPAIMA PEIICHUs YPABHCHUN U HEPABECHCTB;
c(OpPMHUPOBAHHOCTh MPECTABICHUN 00 OCHOBHBIX MOHSATHUSIX MAaTEMaTHYECKOTO aHAIN3a
U WX CBOWCTBAaX, BJaJCHHE YMCHHEM XapaKTEPHU30BaTh MOBEACHHE (DYHKIIHIA,
UCTIOIb30BaHUE  IMOJYYCHHBIX 3HAYEHWUH JUIA  ONHCAHWS  aHajdu3a peaJbHbBIX
3aBHCHUMOCTE;

BJIaJICHE OCHOBHBIMHU TMOHATHSAMH O IJIOCKHX MU MPOCTPAHCTBEHHBIX TCOMETPHUUECKUX
¢durypax, HX OCHOBHBIX CBOWCTB; C(HOPMHUPOBAHHOCTH yMEHHWI pacro3HaBaTh
reoMeTpuueckue (GUrypbl Ha YepTekax, MOJACISIX W B PEaTbHOM MHUpE; MPHUMEHEHHE
U3YUEHHBIX CBOWCTB reOMETPpUYECKUX (Uryp u Gopmyi mjisi pemieHusi TeOMETPUICSCKUX
3aJa4 ¥ 3a/1a4 C TMPAKTUYECKUM COZCPIKAHUEM,

cOPMHUPOBAHHOCTh ~ TPEACTABICHUH O TpoleccaXx W SBJICHUAX, HUMCHOIINX
BEPOSTHOCTHBIN XapaKTep, CTAaTHCTHYECKUX 3aKOHOMEPHOCTSX B pEaJlbHOM MHPE,
OCHOBHBIX TOHATHSIX JJIEMEHTAPHOW TEOPHH BEPOSTHOCTEH; YMCHHE HAaXOIHUTh
OILICHUBATh BEPOSITHOCTh HACTYIUICHUS! COOBITUI MPOCTEHINNX MPAKTHUCCKUX CUTYAIUSIX
Y OCHOBHBIE XapaKTEPUCTHKH CITyYaiHBIX BEJTHUNH;

BJIaJicHHE HaBbIKaMu wucnosib3oBanus GeoGebra, Advanced Grapher, Mathcad mpwu
pelLICHUH 3a7a4.



COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

BBenenue

MaremaTtuka B HayKe, TEXHHUKE, JKOHOMHUKE, MHPOPMAIIMOHHBIX TEXHOJOTUSAX U MPAKTUYECKOU
nearenbHoCcTH. Llenn W 3agaum m3ydeHHUs: MaTeMaTHKU NPU OCBOEHUM crnenuaibHocTH 35.02.16
DKCIUTyaTalust ¥ pEMOHT CEJIbCKOXO3SIICTBEHHON TEXHUKU U 000PYOBaHUSI.

AJITEBPA

Pa3BurHe NOHATHSA O YHCTIE

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

Komnnexcnvie uucna.
KopHuu, crenenu u jiorapupmbi

Kopuu un crenmenn. KopHu HarypallbHOW CTENEHM M3 4uciaa M uX cBoiicTBa. (CremeHu ¢
paloHaIbHBIMU IOKa3aTeNIIMU, UX CBOHCTBA. CTENEHHW C JAEHCTBUTENbHBIMU IIOKA3aTENISIMHU.
Ceoticmsa cmenenu ¢ 0elicmeumenbHbiM NOKa3ameem.

Jlorapudm. Jlorapupm umciaa. OCHOBHOE JIOTApUIMUYICCKOE TOXKACCTBO. JlecATHYHBIE W
HaTypaybHble orapudmsl. [IpaBuna aeiictBus ¢ norapudmamu. [lepexon Kk HOBOMY OCHOBAHHIO.

IIpeoOpa3zoBanne  ajareOpamveckux BbIpaxeHuil. [IpeoOpasoBaHue  palMOHANBHBIX,
UppaLMOHATIBHBIX, CTEIIEHHBIX, IOKA3aTeIbHBIX U JOTapU(PMHUUECKUX BBIPAKECHUN.

Ilpakmuueckue 3anamusn

[IpakTuueckue npuemMbl TPUOIMKEHHBIX BbIUUCICHUNH. OHUHAHCOBOE IJIAHUPOBAHUE.

[IpeoOpa3oBanue parOHAIBHBIX U UPPAIIMOHATIBHBIX BEIPAKEHUH.

Perenue nppaimoHanbHbIX YpaBHEHUM.

[TpeobpazoBanue morapuPMUIECKUX BBIPAKESHUMN.

Pemenne norapudmuueckux ypaBHEHHIA.

Pemenue norapudmuueckux HEpaBEHCTB.

Pemrenue nokazaTenbHbIX YpaBHEHUI.

Pemenue nokasarenbHbIX HEPABEHCTB.

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

OcHOBHbBIE TPUTOHOMETPUUYECCKHE TOKIECCTBA

@opmynsl npuBeneHus. Popmynsl ciokeHus. DopMyibl ynBoeHUss. Dopmynvl nOA0BUHHOZO0
yena.

IIpeoOpa3oBaHus npocTelINX TPUTOHOMETPHYECKUX BbIPAKEHUH

[IpeoOpa3oBanre CyMMBbl TPUTOHOMETPUYECKHX (DYHKIUN B MPOU3BEICHHE W IMPOU3BEJIECHUS B
CcyMMYy. Buipaosicenue mpuzonomempuieckux yHKyull uepes maHeeHc noJ08UHHO20 apeyMeHma.

Tpuronomerpnyeckne ypaBHeHHs] 1 HEPaABEHCTBA



[Ipocreiimme  TPUTOHOMETPUYECKUE  ypaBHEHUs. [Ipocmetiwue  mpuconomempuyecKue
Hepagencmaa.

OOpaTHble TPUTrOHOMETPHYECKHEe PYHKIIUN. APKCUHYC, apKKOCUHYC, apKTaHTEHC.

Ilpakmuueckue 3anamusn

COOTHOIICHUS MEXTY TPUTOHOMETPUICCKUMH (QYHKIHSIMHU OJHOTO apTyMEHTA.

[Ipumenenue GopmyI CI0KEHUS U IBOWHOTO apryMeHTa.

ToxnecTBeHHbIE MPeoOpa30BaHMs TPUTOHOMETPUICCKIX BBIPAXKCHHU.

Pemienue npocTelmmx TPUroHOMETPUYECKUX YPaBHEHUH.

®YHKIIUHU, UX CBOMCTBA U TPA®UKH

@yuknun. OO0IacTh omnpenencHUus U MHOXKECTBO 3HAYCHHWIA;, rpaduk (yHKIUU, TOCTPOSHHUE
rpadukoB QpyHKUIMN, 3aJaHHBIX PA3TMYHBIMU CIIOCOOAMHU.

CaoiictBa  (yHKnuM. MOHOTOHHOCTb,  YETHOCTb, HEYETHOCTbD, OIPaHUYEHHOCTb,
MepUOANYHOCTh. [IpoMexyTku Bo3pacTaHus U yObIBaHUs, HauOOJbIlee U HAaMMEHbIlIee 3HAUYCHUS,
TOYKH 3KcTpeMyma. ['pacdmueckas maTepriperanus. [Ipumepsl QyHKIIMOHAIBHBIX 3aBUCUMOCTEH B
peasibHBIX TMpolieccaXx U sABIEHUsX. Apudmernueckue omepauuu Haa GyHkuusMu. CroxxHas
bynkuus (koMno3unus). Ilonamue o Henpepvl8HOCMU QYHKYUU.

Oo6patubie dyukuun. Obracmv onpedeneHusi u 061ACMb 3HAYeHUl 0OpamHoU GyHKYUU.
I'paghux obpamnou ¢hynxyuu.

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

Onpenenenus GyHKIUN, X CBOMCTBA U TpadUKH.

[IpeoOpazoBanust rpadukoB. [lapamnensHbIi MEPEHOC, CHUMMETPUSI OTHOCHTEIIBHO OCEl
KOOPAMHAT, U CUMMETPHUS OTHOCHUTEIBHO Hayajla KOOPAWUHAT, CUMMETPHUS OTHOCUTEIIBHO INPSAMOU
Y=X, pacTs’)KEHHUE U CKaTUE BJIOJIb OCEH KOOPINHAT.

Ilpakmuueckue 3anamusn

[Toctpoenue u urenue rpaukoB QyHKIUH.

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

IMocnenoBareabHocTH. CIIOCOOBI 3a/1aHUS U CBOWCTBA YUCIIOBBIX MOCIIEI0BATEIBHOCTEH.

Ilonamue o npedene nocreoosamenviocmu. Cywecmeoganue npeoena  MOHOMOHHOU
oepanuuenHou  nociedosamenvHocmu. CyMMHpOBaHUE —TociefoBaTenbHOCTel.  beckoHeuHo
yObIBaroI1asi TeOMEeTpUYecKasi IpOrpeccHs U ee CyMMa.

IIpousBoanas. [TonsTre o npou3BoHON (DYHKIMH, €€ TeOMETPUUECKUI U (PU3HUECKUI CMBICII.
VYpaBHeHue kacareiabHOW K rpaguky QyHkuuu. [Ipous3BojHbIE CyMMBI, Pa3HOCTH, MPOU3BEICHUS,
gacTHOro. IIpou3BO/IHBIE OCHOBHBIX 3J€MEHTAapHBIX (yHKIMH. [IpuMeHeHMe NTPOU3BOAHON K
ucciaenoBaHuil0 (YHKIUA W TOCTPOCHHIO TpaduKoB. [Ipouzeoonvie oOpammuoiu @yHKyuu u
KOMRO3uyuy YyHKYu.

[Ipumeps! ucronb30BaHMs MPOU3BOAHOM /711 HAX0XK/IEHUS! HAWTYULIETro PelIeHUs B IPUKIIATHBIX
3aavax. BTopas npousBojiHas, ee TeOMEeTpHUeCKUil U Gpu3nuecKuil cMbici. HaxoxaeHus cKopocTH
JUTSI TIpoItecca, 3aJaHHOTO (HOPMYITOi B TpadUKOM.

IlepBooOpa3nas u uHTerpan. [IpumMeHeHHe ONpeneNeHHOrO0 HMHTErpajga Uil HaXO0)KIECHUs
wionaad KpuBosinHeHHoW Tpameuuu. Popmyna Herotona-JleiOnuna. [Ipumepsl npumeHeHUs
UHTerpajia B (PU3UKe U T€OMETPHUH.

Ilpakmuueckue 3anamus

[Tpumenenue npasui u Gopmyn JudhepeHIIpPOBAHUS.
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HuddeperurpoBanue CI0XKHbIX QYHKINH.
[IpuMeHeHne MPOM3BOTHON K UCCIICTOBAHMIO () YHKITHA.
Brruncnenune HeonpeeneHHbIX HHTETPaAJIOB.
Brruncnenue onpeieeHHbIX HHTErPaioB.

YPABHEHUE U HEPABEHCTBA

YpaBHeHHs M cHCTeMbl ypaBHeHUil. PanuoHanbHbIE, MPpAaLMOHAIBHBIC, IOKA3aTEIbHbIC U
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTB YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcHoBHbIE TIPUEMBI UX PELICHUS (pa3IoKeHUE Ha MHOXKHUTENH, BBEACHHE HOBBIX HEH3BECTHBIX,
MIOJICTAHOBKA, rpa)UIeCKHii METON).

HepaBencrBa. PannoHanpHble, MppalMOHAIbHBIE, TOKA3aTEIbHBIE U MPUCOHOMEMPUUECKUE
HepaBeHCTBAa. OCHOBHbBIE IPUEMBI UX PELICHHUS.

Hcnoab3oBaHue CBOMCTB M rpaukoB GyHKIHMII NPU pellleHMH YPABHEHHUI U HEPABEHCTB.
Meton unrepBanoB. M300paxenne Ha KOOPAWHATHOM MJIOCKOCTH MHOXKECTBA PEIIEHUN ypaBHEHUN
Y HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CUCTEM.

IMpuxiaagupie 3a1a4un

[IpuMeHeHne MaTeMaTUYeCKUX METOAOB JUISl PELICHUs COJAEPKATENbHBIX 3a7a4 W3 Pa3IMYHbIX
o0JacTeil HayKH U TIPAKTHKH.

WNHurtepnperanus pe3ysbTara, yueT pealbHbIX OrpaHUYCHUI.

Ilpakmuueckue 3anamusn

Pelrenne HepaBeHCTB € MOMOIIBIO METO/1a UHTEPBAJIOB.

Pewrenne cucreMm ypaBHEHUH.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOITHOCTEN
DJIeMeHTbI KOMOMHATOPUKH

OcHoBHbIE MOHATHS KOMOWHATOPHKHU. 3a/1a4ydl Ha MOJCUYET YUCIa pa3MElIeHUH, MepecTaHOBOK,
coueranuil. Pemenne 3amau Ha mepebop BapuanToB. Dopmyna Ounoma Hpiorona. CBoiicTBa
OMHOMUHANBHBIX KO3 duninenToB. TpeyronapHuk [lackams.

DJIEeMEeHThI TEOPHH BEPOATHOCTEH

CoObITHE, BEpPOSITHOCTh COOBITHS, CIIOKEHHE U YMHOXKEHHE BEpOsSTHOCTEW. [lonamue o
He3agucumocmu coovimuti. Juckpemuas cay4atinas eenuyuna, 3aKoH ee pacnpeodenenus. Hucnogvle
Xapakxmepucmuku OUCKPemHoUl CryyatHou eeauyunsl. Ilonamue o 3akone 601buuUX yuce.

Jj1eMeHThI MaTEMAaTHYECKOH CTATUCTHKH

[IpencraBnenne MaHHBIX (TaONUIBI, OUATPAMMBI, TpPadUKH), 2eHepalbHAsi COBOKYNHOCHIDb,
8vlbOpKa, cpedHee apugpmemuyeckoe, meouana. Illowsmue o 3a0auax mamemamudecxKou
CMamucmuxu.

Pewenue npaxmuueckux 3a0a4 ¢ npumeHeHuem 6epoSmMHOCIHbIX Memo0o8.
Ilpakmuueckue 3anamus
Pemenue 3aga4 Ha mojicyeT yncia pa3MeNIeHnid, COYETaHUM U TIEPECTAHOBOK.



I'EOMETPUA
IIpsimble ¥ IIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacnosiokeHue [BYX HpsMbIX B IpocTpaHcTBe. [lapamienbHOCTb HpsIMOH U
wiockoctu. IlapamnensHocTs  miockocTeil. IlepneHAMKYASPHOCT, MHPSIMOW U IMJIOCKOCTH.
[TapamtensHOCTh IUIOCKOCTEN. [lepreHIUKYIAPHOCTh HPAMOM M IUIOCKOCTU. [lepnenaukynsp u
HAKJIOHHAsA. YTOJ MEXAY NPSAMON M IUIOCKOCTBIO. JIBYrpaHHBIN yroj. YTojd MeXay MIOCKOCTAMM.
[lepneHUKYISAPHOCTD JBYX INIOCKOCTEH.

I'eomeTrpuueckue mnpeoOpazoBaHusi NPOCTPAHCTBA: MapajuieibHBIA MEPEHOC, CUMMETpPUS
OTHOCHUTEJIBHO IJIOCKOCTH.

[lapamnensHoe mpoekTtupoBanue. Ilowaos opmoeonanrvholi  npoexyuu. V3o0paxkeHue
MIPOCTPAHCTBEHHBIX (PUTYD.

MHoOrorpaHHuKHU

Bepmunbl, pebpa, rpaHu MHOTOTpaHHUKA. Pazsepmka. MHuozoepanuvie yenvl. Buvinykivie
MHo2oeparHuku. Teopema Junepa.

[Ipusma. IIpsamas u naknonnas npusma. [pasunsHas npusma. [lapamnenenunen. Kyo.

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

CummeTpun B KyOe, B apajuienuIeie, B IpU3Me U MUPaMHU/IE.

Ceuenus Ky0a, MPU3MbI U TUPAMUJIBIL.

[IpencraBienre o MpaBUIIBHBIX MHOTOTpaHHHMKAaX (TeTpa’zpe, KyOe, OKTadJpe, AOAEKa’rape U
HUKOCAdIpe).

TeJia ¥ MOBEPXHOCTH BpallleHUS

Mwmaap u  koHyc. YceueHHbIH KoHyc. OcHOBaHME, BbBICOTa, OOKOBas MOBEPXHOCTH,
oOpa3yroias, pa3Beprka. OceBble CEUeHUS U CEUEHUS, TapaljIeIbHbIE OCHOBAHMIO.
Hlap u cepa, ux ceuenus. KacarenbHast mI10CKOCTh K cdepe.

HN3menenus B reomeTrpuu

O06mwem u ero u3mepenue. MurerpanbHas popmyna o0bema.

@opmynel 00beMa Ky0a, IPSIMOYTOJBHOTO TapajuieNienunena, Mpu3Mbl, uIuHaApa. DopMynsl
o0beMa nupamuibl U KoHyca. opMyiiel 00beMa 11apa U IIomaau chepsl.

[TogoOue Ten. OTHOIEHUE TUIOMIAEH TOBEPXHOCTEN M 00BEMOB TTOI00HBIX TEJ.

KoopanHaTtsl 1 BeKTOPHI

[IpsimoyronbHas (ekapToBa) CUCTEMa KOOPJAMHAT B MpocTpaHcTBe. DopMyiia pacCTOSTHUS MEXTY
JBYMS TOUKaMH. Y paBHEHUsI C(EpPbl, nI0CKOCMU U NPAMOIU.

Bexropsl. Monyns BekTopa. PaBeHCTBO BekTOpOB. Cl10’KEHHME BEKTOPOB. Y MHOKEHHE BEKTOpA Ha
yucio. Pa3snoskeHue BekTOpa IO HAMpaBICHUSAM. YIOJI MEXIy AByMs Bekropamu. IIpoeknus
BEKTOpa Ha ock. KoopaunaTel BekTopa. CKaasipHOE MPOU3BEIECHUE BEKTOPOB.

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

Ilpakmuueckue 3anamusn

[IepnieHqUKyISAp U HAKIOHHAS K IUIOCKOCTH.

JlelicTBUA HaJl BEKTOPAMH, KOOPIMHATHBIN METO/.

Brruucnenne 005eMOB MHOTOIPAaHHUKOB U TEJI BpaIllEHHs!.
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Tembl nas HHIUBUAYAJBbHBIX IIPOCKTOB

Henpepsisabie 1po6u.

[TpriMeHeHre CIOXKHBIX MPOLIEHTOB B 9KOHOMUYECKHUX pacyeTax.
[TapannensHOE MPOESKTHUPOBAHHE.

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

['paduyeckoe penieHue ypaBHEHUI 1 HEPABEHCTB.
[TpaBuIIbHBIE U MTOJIYIPABUIIbHBIE MHOTOTPAaHHUKH.
Konunueckue ceuyeHus U UX IPUMEHEHUS B TEXHUKE.
[TonsTue muddepeHuana u ero NPUIOKEHUS.

CxeMbl TOBTOPHBIX UCTIbITAHUN bepHyuu.

HccenenoBanue ypaBHEHH U HEPABEHCTB C IIAPAMETPOM.
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TEMATHYECKOE INTAHUPOBAHHUE

[lpn peanmuzanmu copepkanus 0O0IIEOOpa30BATENBFHON JUCHMIUIMHBI «MaremaThka» B
npenenax ocBoeHus OIIOII CIIO no cnenumanbHoct 35.02.16 OkcrutyaTanuss ¥ pEMOHT
CEeNTbCKOXO035CTBEHHOW TEXHUKU U 000PYAOBaHUS MaKCUMallbHasl yueOHas Harpy3ka 00y4arommxcs
cocTaBisieT — 252 yaca, B TOM 4HClie ayAuTOpHas (00s3aTenbHast) yueOHast Harpy3ka oOydaronmxcs,
BKJIIOYAs MpakTU4yeckue 3aHaTus, - 208 yacoB, BHeayAUTOpHAs CaMOCTOATENbHAas padora
oOyuaromuxcs — 24 yaca, KOHCYJIbTallu — 2 4aca, IPOMEKYTO4Has artectanus — 18.

TemaTHyecku nJjaH

Conep:xanue o0yueHust Oobs3aTesbHAsi yueOHAasi HArpy3Ka o0y4arommxcs, 4.
Bcero B TOM 4HcJie:
JIEKIUH, 113
YPOKH

Beenenue 2 2 -

1. Pa3BuTHE MOHATHS O YHCIIE 8 6 2

2. KopHu, crernienu u gorapudMbl 30 14 16

3. IIpsimble ¥ MJIOCKOCTH B IPOCTPAHCTBE 10 8 2

4. KomOuHaTopuka 8 6 2

5. KoopauHaTel 1 BEKTOPBI 11 9 2

6. OCHOBBI TPUTOHOMETPUH 30 22 8

7. OyHKIMH U TpaduKh 20 18 2

8. MHOTrOrpaHHUKH U KpYIJIblE Tella 18 16 2

9. Hauana maremMaTnyeckoro aHaimmsa 30 24 6

10. MHTErpan u ero npuMeHeHne 12 8 4

11. DnemeHTBHl TeOpUU BEPOSITHOCTEH U 12 12 -

MaTEeMaTHYeCKON CTaTUCTUKH

12. YpaBHEHUs U HEPABEHCTBA 17 13 4

Htoro 208 158 50

BHeayauTopHasi camocTosiTe/IbHAsA padoTa

WHnuBuayanbHbIN POEKT 24

Koncynpranuun 2

[Ipomexyrounass arrectanmus B (dopMme 18

nuddepeHIIMPOBAHHOTO 3a4eTa B MEPBOM

cemecTpe U B (popMe sK3aMeHa BO BTOPOM

ceMecTpe

Bcero 252
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOM JEATEJIHbHOCTH

OBYYAIOIIUXCSA
Conep:xanue XapakTepuCcTHKA OCHOBHBIX BU/I0B /IEATEJIbHOCTH 00yUaIOIIUXCS
o0y4eHust (Ha ypoBHe y4eOHBIX JeilcTBHIl)
BBenenue O3HakOMJIEHHE C POJIbI0O MaTEMAaTHUKU B HAyKe, TEXHUKE, YIKOHOMHUKE,

MH(POPMALMOHHBIX TEXHOJIOTUSAX U MPAKTUIECKOHN NeSTETLHOCTH.
Os3HakoMJIeHHE C LEIIMH M 33JadaMd HM3y4YeHUs MaTeMaTHKH MpU
ocBoeHuu cnenuanpHoctd 35.02.16 Okcmiyarauus W pPEMOHT
CEIIbCKOXO035HCTBEHHOM TEXHUKH U 000pyIOBaHHS

AJI'EBPA

PazBurHe noHsiTusi 0
qucie

Beimonnenne apudpmernyeckux JeMCTBUH HaX 4HCIaMM, COueTas
YCTHBIE U NNCbMEHHBIE IPUEMBI.

Haxoxxnenue npuONIMKEHHBIX 3HAYeHUH BEIMYMH M IOTpeIHoCTei
BBIYUCIICHUH (aOCOMIOTHON M OTHOCHTEIBHOH); CPAaBHEHHE UYMCIIOBBIX
BBIPKEHHUM.

Haxoxxnenne ommOOK B MPeoOpa3oBaHUAX U BBIYHCICHUAX (OTHOCHUTCS
KO BCEM IIYHKTaM IIPOrpaMMmbl)

Kopnn, CTeleHHu,
Jorapu(pmbl

O3HakoMJIeHME C TIOHATHEM KOpHSA N-il CTENeHH, CBONCTBAMU
pasivKaJIoB U NPaBUJIaMH CPaBHEHMS KOPHEH.

@OopMyJIMPOBAaHUE OIIPEAEICHUS KOPHS U CBOMCTB KOPHEH, BBIIIOJIHECHHE
IIPUKUAKY 3HAYECHUS KOPHS.

[IpeoOpa3oBanre 4YMCIOBBIX M OYKBEHHBIX BBIPAKEHUMH, COAEpKAIIUX
pasuKabl.

Beimonnenne pacueToB 1o GopMyiaM, COAEpKALINM  PaJUKAaIIbI,
OCYILECTBIISS1 HEOOXOIMMBIE MOACTAHOBKH U IPeoOpa3oBaHMUsL.
Omnpenenenre paBHOCWIBHOCTH BBIpaXEHUH ¢ paaukanaMmu. PemieHue
UPPALMOHAIIBHBIX YPaBHEHUI.

O3HaKOMJIEHHE C TOHITHEM CTETNIEHH C JeMCTBUTEIBHBIM [T0KA3aTEIEM.
HaxoxxneHnue 3HaYeHMH CTENEeHH, HUCHOJIb3ysd MpPH HEOOXOIUMOCTH
MHCTPYMEHTAJIBHBIE CPE/ICTBA.

3anuchiBaHUE KOpHA N-ii CTeNmeHW B BUJE CTENEHU C JPOOHBIM
MoKa3zaTeJieM U Ha00OpOT.

QopMynIMpOBaHUE CBOWCTB CTEIEHEH. BbIUKCIIeHHE CTENeHe ¢
palMOHAIBHBIM  I10KA3aTEJIEM, BBIIOJHEHUE NPUKHUJIKM 3HAYCHUS
CTEIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3oBaHre 4YMCIOBBIX M OYKBEHHBIX BBIPAKEHUMH, COAEpIKAIIUX
CTEIEHHU, IPUMEHSS CBOMCTBA. PellleHne MoKa3aTeNbHbIX YPaBHEHUIA.
O3HakoMJIEHHE ¢ PUMEHEHHEM KOPHEH M CTENEHEN NMPH BBIYMCICHUU
CpPEIHMX, [EJICHUM OTpe3Ka B «30JIOTOM cedeHuu». PelieHue
IIPUKJIAJIHBIX 33124 Ha CJIOXKHBIE NTPOIIEHTHI

IIpeodpa3oBanue
ajnredOpamyecKkux
BbIPAKEHUH

Beimonnenue mnpeoOpa3oBaHUl BBIpAXKEHWH, NpUMeHeHue (opmy,
CBSI3aHHBIX CO CBOMCTBAMHU CTETICHEH U JJorapu(hMOB.
Onpenenenue o00JacTH AOMYCTUMBIX 3HAUEHHH JOrapu(pMUYECKOTo
BbIpaxkeHHsl. Pemienue norapumMuueckux ypaBHEHUN

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE MIOHATUSA

N3yuenue paguaHHOTO METOAA U3MEPEHHUSI YIJIOB BPAIICHUS U UX CBS3H
¢ rpagycHoit Mepoit. M3o0paskeHune yriioB BpalleHUs Ha OKPY)KHOCTH,
COOTHECCHME BEJIMYMHBI YIJIA C €70 PACIIOIOKEHUEM.

®opMynupoBaHHE ONpPENEICHUN TPUTOHOMETPUYECKUX (DYHKIUHM JUIs
YIJIOB IOBOPOTa M OCTPBIX YIVIOB INPSIMOYTIOJIBHOTO TPEYrOJIbHUKA U
00BSICHEHNE UX B3aUMOCBSI3H.
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OcHoBHbIE [IpuMeHEHHE  OCHOBHBIX  TPUTOHOMETPHUYECKHX  TOXKACCTB UL
TPUTOHOMETPUYECKHEe | BHIYMCICHUS 3HAUYCHUH TPUTOHOMETPHUYECKUX (YHKUIMH MO OJHON W3
TOKAECTBA HUX
IIpeoOpa3oBanus W3yueHre OCHOBHBIX (OPMYJI TPUTOHOMETPUHU: (OPMYIBI CIOKEHUS,
npocreimux yIIBOCHHUs, MPeoOpa3oBaHUsl CyMMbl TPUTOHOMETPHUECKUX (DYHKLMH B
TPUTOHOMETPUYECKUX | IIPOU3BEJICHUE U IIPOU3BEACHHUA B CYMMY U IIPUMEHEHHE IIpU
BbIPa:KeHU BBIUMCICHUM  3HAYEHUs]  TPUTOHOMETPUYECKOIO  BBIPAXKECHHUS U
YIPOILEHHUS €rO.
O3HaKOMJIEHHME CO CBOWCTBAMU CHMMETPUM TOYEK Ha €JUHUYHOU
OKPYKHOCTH M TPUMEHEHHE UX ISl BBIBOAA (hOPMYIT IPUBEICHHS
IIpocreiimme Pemennie mo ¢opMynaM U TPUTOHOMETPUUECKOMY KPYTy MPOCTEHIINX
TPUTOHOMETPUYECKHEe | TPUTOHOMETPUUYECKUX YPaBHEHUH.
YPaBHeHHUA u| [Ipumenenne oOIMX METOAOB pEIIEHUs YpaBHEHWH (IpUBEIEHHE K
HepaBeHCTBa JUHEHHOMY, KBaJJpaTHOMY, METO/ Pa3JI0’KEHUs HAa MHOXKUTEIIN, 3aMEHbI
HNEPEMEHHOI) IPU PEeLIeHNH TPUTOHOMETPUUECKUX YPaBHEHUH.
YMenue OTMEYaTh Ha Kpyre peLIeHns IIPOCTEUIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB
ApKcunyc, O3HaKOMJICHHUE C TOHATHEM OOpPATHBIX TPUTOHOMETPUUECKUX (QYHKIUH.
APKKOCHHYC, W3ydeHue onpeneneHuil apkCuHyca, apKKOCUHYCa, apKTaHI'€Hca YncIa,

APKTAHI'CHC YACJIa

dbopMmynupoBaHUEe HX, H300paXCHHUE HA EIUHUYHON OKPYKHOCTH
MPUMEHEHNE IPU PEIICHUU YpaBHEHHM

®YHKIIMHU, UX CBOMCTBA U TPA®UKH

DYyHKIUH.

IlonsiTHe 0
HeINpPepbIBHOCTH
byHkuun

O3HaKOMJICHHE C TOHATHEM IIEPEMEHHOMN, NMPUMEPAMH 3aBHCHUMOCTEU
MEXIY IIEPEMEHHBIMU.

O3HakoMJIEHHE C TIOHATHEM TIpaduka, ONpeseieHne MPUHAIEKHOCTH
Touku rpaduxky ¢yHkuuu. OmnpezneneHue no Qopmyie npocTenieit
3aBUCUMOCTH, BHUAa ee rpaduka. BelpaxeHue mno ¢opmyne OAaHON
MIEPEMEHHOM Yepe3 Apyrue.

O3HakoMIIeHHE ¢ onpeeneHrneM QyHKINU, GOpPMYJIMPOBaHUE €TO.
HaxoxneHnue obnactu onpesiesieHus U 001acTy 3Ha4YeHUH pyHKInN

CBoiicTBa QyHKIHH.
I'padguyeckas
HHTEpNpeTanus.
IIpumepsl
(pyHKIHOHAIBHBIX
3aBHCHUMOCTEH B
peajbHBIX Mpolueccax
U SIBJICHUSX

O3HakomJieHHE ¢ HpuMepaMu (QYHKLIHMOHAJIBHBIX 3aBUCUMOCTEH B
pealIbHBIX MpoLeccax U3 CMEXHbBIX TUCHUIUINH.

O3HakOMJIEHHME C [JOKa3aTelbHBIMU PACCYXKIEHUSAMU HEKOTOPBIX
CBOICTB JIMHEHHOM M  KBagpaTWUYHOW  (PYHKUMHA, MpoOBeIEHUE
UCCIIEIOBaHMsI JIMHEHHOM, KyCOYHO-TTMHEHHOH, ApoOHO-IMHEHHON u
KBaJZpaTUUHOM (yHKIMH, mocTpoeHue ux rpadukoB. [locTpoenue u
yreHue rpa¢pukoB pyHkuuil. MccnenoBanue GyHKIUH.

CocraBnenue BUAOB (YHKIUH 10 JaHHOMY YCJIOBMIO, pPEIIEHUE 3a/1a4y
Ha 3KCTPEMYM.

Brimonnenue npeoOpa3oBanuii rpaduka GyHKINH

Oo0paTHble pyHKIMHN

Wzydyenue nonamus obpamuot ¢yHkyuu, onpedeieHue 6uda u
nocmpoeHue epaguxa oopamuou QyHKyuuU, HaAxoxcoeHue ee obaacmu
onpedenenus u oonracmu 3uayvenuti. [IpuMeHeHe cBOMCTB QyHKIMNA pU
WCCJICIOBAaHUH YPABHCHHUU W PEIICHUM 3a/1a49 Ha SKCTPEMYM.
O3HAKOMJICHHE C TIOHSTHEM CIIOKHOU (QYHKIIUU

CreneHHble,
NoKa3areJibHbIe,
Jorapupmuyeckue u
TPUTOHOMETPHYECKHE

Beruucnenue 3HaueHuit GyHKIUH 110 3HAUEHUIO apTyMEHTa.
OmnpeneneHne MOJOKEHUSI TOUYKH Ha rpaduke Mo ee KOOpAMHATaM H
HA000pOT.

Hcnonp3oBanne cBOWCTB (PYHKITUHN JJIT CPAaBHEHUS 3HAYCHHH CTETICHEH

pyHKkumnu. U JIOrapu(MoB.
OopaTtHble [Toctpoenue rpaduKoOB CTENEHHBIX U JJOTapU(PMHUUECKUX PYHKIIHH.
TpUroHoMeTpuyeckue | PermieHne moka3aTenbHBIX W JIOTApU(PMUYECKHX YpaBHEHHUH U
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$yHKIMH HEPaBEHCTB 10 M3BECTHBIM ajropur™MaMm. O3HaKOMJICHHE C MOHATHEM
HETPEPHIBHON TMEPHOANYECKON (QYHKIUH, (HOPMYIHMPOBAHHUE CBOMCTB
CHHYCa U KOCHHYCa, IOCTPOECHUE UX IPa(UKOB.
O3HaKkOMJICHHE C MTOHATHEM TapMOHMYECKHX KOJICOAHUN M MpUMepamMu
rapMOHUYECKUX KojeOaHWM i1 ONUCAHMUSA NPOLECCOB B (U3HUKE U
Opyrux o0jacTsax 3HaHUS.
O3HakoMJIeHHE C HOHATHEM pa3pbIBHOM NEpuOIUYecKO (yHKUHUH,
¢bopMynHpOBaHUE CBOWMCTB TAaHT€HCA W KOTAaHTEHCA, MOCTPOCHUE HUX
rpaduKoB.
[lpumeHenne  CcBOMCTB  (QyHKUMH A CpaBHEHUS  3HAYCHUH
TPUTOHOMETPUUYECKUX  (PYHKIUI, peIIeHuss TPUTOHOMETPUUYECKUX
YPaBHEHUM.
Ilocmpoenue zpaghukosobpammubix mMpucOHOMemMpudecKux QyHKyun u
onpeoeneHue no 2papuKam ux ceoucms.
Beinonnenue npeobpa3zoBaHus rpaguKoB
HAYAJIA MATEMATHYECKOI'O AHAJIM3A
MocaenoBarenbnocTu | O3HaAKOMJIEHHE € TOHATHEM  YHCIOBOW  IOCIEA0BATEIbHOCTH,

crioco0amH ee 3a/1aHusl, BBIYUCIICHUSIMU €€ YJICHOB.

Osnaxomienue ¢ nousmuem npedeﬂa nocne008amenbHOCHI.
O3HaKOMJIEHHE C BBIYUCIEHUEM CYMMBI OECKOHEYHOTO YHCIIOBOTO psaaa
Ha IOpUMEpe BBIYMCICHHUS CYMMbl OECKOHEYHO  yObIBaroIei
r€OMETPUYECKON IIPOTPECCUM.

Pemenne 3amau Ha npuMeHeHHE (GOPMYNBI CyMMbl OECKOHEYHO
yObIBaIOILIEH r€OMETPUUECKON TPOrPECCUU

IpousBoanassi u ee| O3HaKOMIJICHHE C TIOHATHEM IIPOU3BOJHOM.
NpUMeHeHue W3zyuenne u GopMynupoBaHUE €€ MEXAaHHYECKOTO U T€OMETPUYECKOTO
CMBICJIA, U3YYEHUE AITOPUTMa BBIYMCIEHUS MMPOU3BOJHON HAa MpUMEpE
BBIYHUCIICHUS] MTHOBEHHOM CKOPOCTH U YIJIOBOro Koddduimenta
KacaTeJIbHOM.
CocraBneHue ypaBHEHUs KacaTelIbHON B 00IIIEM BHJIE.
VYcBoenne mnpaBun  aud@depeHIUpoBaHUs, TaOMUIBl MPOU3BOIHBIX
AJIEMEHTApHbIX (QYHKIMM, NpumMeHeHHe i JuddepeHInpOBaHUS
(byHKLUH, cCOCTaBIeHUs ypaBHEHUS KacaTeIbHOM.
W3ydyeHue TeopeM O CBSI3M CBOMCTB (YHKIUMU U TPOU3BOIHOM,
(bopMynHUpOBKa UX.
[IpoBeneHne ¢ TOMOIIBIO MPOM3BOJHOW HCCiIeNOBaHUS (YHKIUH,
3aJJaHHOI (POpMYITOH.
VYcraHoBiieHHE CBSI3M CBOMCTB (YHKIMHM M TPOU3BOJHOM IO HX
rpapukam.
[IpumeHeHre NPOU3BOJHOM [JIsi PEUICHUS] 3a/ad HAa HaXO0XKICHHUE
HanOOJIBIIIEr0, HAUMEHBIIETO 3HAUCHHSI ¥ Ha HAX0XKJICHHE IKCTpEMyMa
IlepBooOpa3nas u| O3HaKOMIJIEHHUE C MOHSATHEM MHTErpaja U MepBooOpa3HoOM.
HHTErpaji W3yueHue npaBuiia BHIYUCICHUS NTepBO0Opa3HOl U Teopembl HproToHa-
JleitOuuna.
Pemenne 3amad Ha CBsA3b MEpPBOOOPAa3HOM M ee MPOU3BOTHOM,
BBIUKCJIEHHE NTEPBOOOPa3HOM A JAHHON (PYHKIIMH.
Pemenne 3agau Ha DpPUMEHEHHME MHTErpajga JUisl BBIYHUCICHMS
(U3UYECKUX BEIMYMH U TIIOMACH
YPABHEHUSA U HEPABEHCTBA
YpaBHeHust u| O3HaKOMJIEHHE €  TNPOCTEUIIMMH  CBEICHHSIMH O  KOPHAX
CHCTEeMbI YPABHEHHIl | anreOpandeckux ypaBHEHHM, MOHATHSAMH HCCIICAOBAHUS YpaBHEHHH U
HepaBencTBa M| CUCTEM ypaBHEHMII.

15




CHCTEMbl HEPaBeHCTB
c ABYMS
nepeMeHHbIMHI

N3yuenne TeOpuM paBHOCHUIBHOCTH YPABHEHUHM WM €€ INPHUMEHEHMUS.
[ToBTOpEHHE 3amuCU pPELICHUS CTaHIAPTHBIX YPABHEHWM, INPUEMOB
npeoOpa3oBaHUi  ypaBHEHHM Ui CBEACHHUS K  CTaHIAPTHOMY
YPaBHEHHUIO.

Pemenne panuoHanbHBIX, HWPPALMOHANBHBIX, II0KA3aTEIbHBIX W
TPUTOHOMETPUUECKUX YPaBHEHHUH U CUCTEM.

Hcnonp3oBaHne CBOWCTB W TpaduKOB (QYHKIUNA I PEIICHHS
ypaBHEeHUH. [IoBTOpeHNE OCHOBHBIX IPUEMOB PELLIEHUS] CUCTEM.
Pemennie ypaBHeHU C MPUMEHEHHEM BCeX MPHUEMOB (pa3liolKeHHE Ha
MHOJKUTEIHM,  BBEJACHME  HOBBIX  HEM3BECTHBIX,  IOJICTAHOBKH,
rpauIecKoro MeTo1a).

Pemienue cuctem ypaBHEHHIA ¢ IPUMEHEHUEM PA3JIMYHBIX CIIOCOOOB.
OzHakomjieHME C OOMIMMH BOINPOCAMHU pEIIEHUH HEPaBeHCTB H
UCTIOIb30BaHUE CBOMCTB W TrpadukoB GYHKIMH TIpU  pEIICHUH
HEPaBEHCTB.

Pemenne HepaBeHCTB W CHCTEM HEPAaBEHCTB C IPUMEHEHHEM
pa3IMYHBIX CIIOCOOOB.

[Tpumenenue MaTeMaTH4YECKUX METO/I0B JUIs pelieHus
COJIepKaTeNNbHBIX 3a7]ad U3 Pa3IMYHBIX OOJacTell HAyKH U MPAKTHKH.
WuTepnpeTrpoBaHue pe3ysbTaTOB C YUETOM pealIbHbIX OIrPaHUYECHUN

JIEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOATHOCTH U CTATUCTHUKHU

OcHoOBHBIE TOHATHUSA

W3yuyenue mnpaBuiga KOMOMHATOPUKM W INPUMEHEHHE IpPU PELICHUU

KOMOUHATOPHKH KOMOMHATOPHBIX 3a/1a4.
Pemenne koMOMHATOPHBIX 3a7ad METOJOM Iepedopa U IO MpPaBUITY
YMHOXEHHUS.
O3HakoMJIEHME C TOHATUAMHM KOMOWHATOPUKU: pa3MEUICHUSIMH,
COYETaHUSIMH, IEPECTAHOBKAMU U (hOpMYJIaMHU JJIsl UX BBIYUCICHHUS.
OObsicHeHHE M TIpUMeHEeHHe (GOopMyJ JIJs BBIYUCIICHUS pPa3MEIlEeHUH,
IIEPECTAaHOBOK M COUYETAaHUH MPU PELICHUM 3a/1a4.
Oznakomienue ¢ GuHoMoM HetoToHa u Tpeyronpaukom Iackars.
PemenneM npakTHYECKHUX 3a4ad C MUCIOJIb30BAHUEM MOHATHI U MPaBUIT
KOMOMHATOPUKH
JIEeMEHTBI Teopuu| V3ydeHre KIACCHYECKOTO OIpPEAEICHUS BEPOATHOCTH, CBOMCTB
BEPOSITHOCTH BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenune nmpuMepoB BBIYMCIEHUS BEposTHOCTEH. Pemenue 3anau
Ha BBIYUCIIEHHUE BEPOSTHOCTEN COOBITHI
IIpencraBienue O3HakOMJIEHME C MPEACTAaBICHUEM UHUCIOBBIX JAHHBIX M HX
AAHHBIX (Tabauubl,| XapaKTepUCTUKAMU.
AUArpaMMmBbl, Pemenne mnpakTHUecKuxX 3ajad Ha OOpabOTKY 4YHCIOBBIX JaHHBIX,
rpaguxn) BBIYMCIICHUE UX XapAKTEPUCTUK

I'EOMETPUA

IIpsimble ¥ IJIOCKOCTH
B IIPOCTPAHCTBE

@opMyIMpOBKa W IPUBEACHUE J0KA3aTEIbCTB IMPU3HAKOB B3aMMHOIO
PacCIOJIOKEHUS IIPSAMBIX U IJIOCKOCTEM. Pacmio3HaBaHue Ha 4yeprekax U
MOJEIIAX PAa3JIMYHBIX CIIy4aeB B3aUMHOI'O PACIIOJIOKEHHS MPSAMBIX M
IIJIOCKOCTEM, apr'yMEHTUPOBAHUE CBOUX CYKICHUMN.

DopMyITUPOBAHUE OMPEACICHUM, MPU3HAKOB U CBOWCTB MapaATIIEIbHBIX
U NEPIEHAUKYJISPHBIX IUIOCKOCTEHN, ABYTPAHHBIX U JTMHEHHBIX YIJIOB.
BbIlTONHEHNE TIOCTPOEHUS YIJIOB MEXAY MPsAMBIMH, HOPSIMOM U
IIJIOCKOCTBIO, MEXKY INIOCKOCTSIMHU I10 OIMCAaHUIO U PACIIO3HABAHUE UX
Ha MOJIEIISX.

IIpuMeHeHHEe TIPU3HAKOB M CBOMCTB PACIOJIOKECHUS IPSIMBIX U
TJIOCKOCTEN MPH PEIICHUH 3a]1a4.
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N300pakeHre Ha pPHUCYHKax UM KOHCTPYHMPOBaHME Ha MOJEIAX
NEPIEHAUKYJIIPOB U HAKJIIOHHBIX K INIOCKOCTH, IIPSIMBIX, MapauIeIbHBIX
IUIOCKOCTEH, YIVIOB MEXIy HpsIMOM M IUIOCKOCTbIO U OOOCHOBaHUE
IIOCTPOECHUS.

Pemenne 3agad  Ha  BBIUMCIICHHE TIE€OMETPUYECKMX  BEJIMYMH.
OnucelBaHME PAcCTOSTHUS OT TOYKM 1O IIOCKOCTH, OT NPSAMOH 110
IUIOCKOCTH, MEXIY IUIOCKOCTSMH, MEXKIY CKpELIMBAIOIMMHUCS
NPSAMBIMH, MEXKAY POU3BOIBHBIME (DUTYpaMU B IIPOCTPAHCTBE.
DOpMyIMpPOBAaHUE U JTOKA3bIBAHWE OCHOBHBIX TEOPEM O PACCTOSIHUAX
(TeopeM CyleCTBOBaHMSI, CBOMCTBA).

N300pakeHre Ha uyepTexax M MOJENAX PacCTOSIHUS U OOOCHOBAaHUE
cBoMX cyxaeHuid. OmnpeneneHue ¢ BBIYUCICHUE PACCTOSHUM B
npoctpaHctBe. IlpuMeHenue ¢opMmyn M TeopeM IUIAHUMETPUM AJIS
peuieHus 3aaay.

O3HakOMJICHHE C MOHATHEM MapaUIEIbHOIO NPOEKTUPOBAHUS MU €T0
cBoiictBamMu. Dopmyruposanue meopemvl 0 HAOWAOU OPMO2OHANLHOU
npoeKyuu MHO20Y201bHUKA.

[TpumeHnenue Teopuu 111 000CHOBAaHUS IOCTPOECHUM U BHIYMCICHUH.
ApPryMEHTHUpOBAaHUE CBOUX CYXKJIECHUH O B3aUMHOM paclOJIOKEHUU
IPOCTPAHCTBEHHBIX (DUTYD

MHOrorpaHHuKHa

Onucanne M XapakTepUCTHKA pa3IUYHBIX BUIOB MHOIOI'DAaHHUKOB,
IIEPEYHCICHNUE UX JJIEMEHTOB U CBOWCTB.

N300pa’keHre MHOTOIPAaHHUKOB U BBIIOJIHEHHE IOCTPOEHHUsS Ha
N300paXEHUSIX U MOJIENISIX MHOTOTPaHHUKOB.

BbruncneHue JIMHEHWHBIX 3J€MEHTOB U YINIOB B IIPOCTPAHCTBEHHBIX
KOH(HUTypanusx, apryMeHTUPOBAHUE CBOUX CYKICHUH.
XapakTepucruka u n3o0pakeHue CEYeHMUH, paseepmku
MHO202PAHHUKOB, BBIYACIICHUE TIJIOMAEH TOBEPXHOCTEMN.

[Toctpoenne mpocTeMIMX cedeHud KyOa, NPU3MBI, MHPAMUIBL.
[Tpumenenue (HakToB U CBEIEHUN U3 IUTAHUMETPHH.

O3HakoMieHHME €  BHJAMU  CHUMMETPHUM B IIPOCTPAHCTBE,
dbopMynupOBaHHE  OMpEACIEHUM W  CBOMCTB.  XapaKTepUCTHKA
CUMMETPHUU TeJ BPALLEHUS U MHOTOTPAaHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPHH IIPU PEIICHHUH 3a/1a4.

Hcnonb3oBaHue mNpuUOOpPETEHHBIX 3HAHMM JUIsI  HUCCIENOBaHHUA MU
MOJICIIMPOBAHUs HECIIOKHBIX 3a/1a4.

N300paxeHne OCHOBHBIX MHOT'OIPAaHHUKOB U BBITIOJTHEHUE PUCYHKOB I10
YCJIOBHSIM 3aJ1a4

Tena u mnoBepxHOCTH
BpallleHus

O3HakOMJIEHME C BHJAaMU Tell BpalleHus, (OPMYIUPOBAHUE UX
ONpEAEICHUN U CBOMCTB.

DopMyIHpPOBAHUE TEOPEM O CEUECHMH IIapa IIOCKOCTHIO U IMIJIOCKOCTH,
KacaTelbHOHU K cepe.

XapakTepucTuka ©W H300pakeHHWE TN BpalleHUs, WX pPa3BepTKH,
CeUCHUS.

Pemenne 3amay  Ha TOCTPOEHUE CEUYEHMH, BBIYMCICHHE JUIHH,
pacctosHui, yriaoB, Iwomaaei. IlpoBeneHne  moKa3zaTeNbHBIX
paccyXJIeHUM MpHU PelIeHnH 3aau.

IIpuMeHeHne CBOMCTB CHMMETPUH IIpM pELIEHWH 3aJad Ha Tena
BpallleHusl, KOMOMHAIINIO TE.

N300pakeHre OCHOBHBIX KPYIJIBIX T€JI W BBIIOJIHEHHE PHUCYHKA TI0
YCIIOBHIO 33J1a41

N3mepenus B

O3HaKkoMJICGHHE C IIOHATHUSIMH momain H 06”beMa, dKCuoMaMu H
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reoMeTpuu

CBOMCTBaMH.

Pemienne 3amau Ha BBIYHMCICHHE IUIOIMIAACH IUIOCKHX (QHUIYp C
IPUMEHEHUEM COOTBETCTBYIOUIMX (OPMYII U (aKTOB U3 IIAHUMETPHH.
N3ydyeHne TeopeM O BBIUUCIEHMM OOBEMOB IPOCTPAHCTBEHHBIX TEJ,
peleHue 3ajad Ha IpUMeHeHHe (OpMYJT BBIUMCIIEHUS 00bEMOB.
W3yuenne ¢opmyn Il BBIYUCICHHS IUIOMIA/EH MOBEPXHOCTEH
MHOT'OTPaHHHUKOB U TE€JI BPALICHMUS.

O3HaKOMJICHHE C METOJIOM BBIUMCIICHUS IUIOLIAIU TIOBEPXHOCTH cephl.
Pemenne 3agay Ha  BBIYMCICHME  IUIOHIANEH  IOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEII

Koopaunarsi
BEKTOPbI

O3HakoMJIeHHE C NOHATHEM BeKTopa. M3yueHue nekapToBON CUCTEMBI
KOOPAMHAT B MPOCTPAHCTBE, NOCTPOCHHUE IO 3aJaHHBIM KOOpJHWHATAM
TOYEK M IUIOCKOCTEW, HaxO0KJIEHHE KOoOpAMHAT TodeK. HaxoxneHue
YPaBHEHH OKPYKHOCTH, CPEpbI, TUIOCKOCTH. BBIuncieHne paccrosHuit
MEXIY TOUKAMH.

N3ydeHune CBOMCTB BEKTOPHBIX BEJIMYMH, IIPABUJI PA3JIOKEHUS BEKTOPOB
B TPEXMEPHOM IIPOCTPAHCTBE, MPABUII HAXOXKACHUS KOOPAUHAT BEKTOpa
B IIPOCTPAHCTBE, IPaBWJI JEWCTBUM C BEKTOPAaMH, 3aJaHHBIMU
KOOpJAMHATAMH.

[IprumeHneHne Teoprn Mpy PEIICHUH 3a]1a4 Ha JEHCTBUS C BEKTOPAMHU.
N3yuenue  CKalsipHOTO  NPOU3BEIAECHUS  BEKTOPOB,  BEKTOPHOIO
yYpaBHEHUS MPSMOW M IUIOCKOCTU. [IpuMeHeHue Teopuu npu pemeHuu
3a/1a4 Ha JEUCTBUS C BEKTOpPamMH, KOOPAMHATHBIA METOJ, IPUMEHEHUE
BEKTOPOB ISl BBIYMCIIEHUS BEJIMYUH YIJIOB U PACCTOSHUM.
O3HakoMJIeHUE C JI0Ka3aTeJbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMMHOM pPaCIOJ0KEHUHA NPSAMBIX U TUIOCKOCTEH C HCHOJIb30BAHUEM
BEKTOPOB
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YYEBHO-METOJUYECKOE U MATEPUAJIBHO - TEXHUYECKOE
OBECIIEYEHHME ITPOT' PAMMBI YYEBHOM JUCHUILINHBI «<MATEMATHKA
(BKVIIOYASA AJITEBPY U HAYAJIA MATEMATHYECKOI'O AHAJIM3A,
I'EOMETPHIO)»

Jns  peanu3auMuM  IporpaMMbl  y4eOHOW — JUCHMIUIMHBI — NPEIyCMOTPEH  KaOWHEeT
«MaTeMaTu4eckux nucturiinay (Nel5/27), ocHameHHbIH 000py10BaHHEM:

1.Jlocka ayautopHasi;

2. Pa3gaTo4uHblii MaTepua;

3. Mopenu;

4. CTeHpl;

5. JIeMOHCTpauMOHHbIA MaTepHall.

OcCHOBHbBIE HCTOYHUKH:

1.boromonoB H. B. AnreOpa u Hauana ananmsa: yaeoHoe ocooue mist CI1IO / H. B. Boromosnos.
[OnekTponHblii pecypc] — M.: UznarensctBo HOpaiit, 2020. — 240 c. — Pexum pocryna:
https://biblio-online.ru/viewer/algebra-i-nachala-analiza-449037#page/2

JlonoTHUTeIbHbIE UCTOYHUKH:

1.boromosnos, H. B.I'eometpus : yae6HOe mocobue mnst CITO / H. B. boromosioB. [DnekTpoHHbBIH
pecypc] — M.: UsparenbctBo [Opaiir, 2020. — 108 c¢. — Pexum npocryma: https://biblio-
online.ru/viewer/geometriya-449038#page/2

2. boromonog, H. B. Maremaruka: yueonuk jist CI1O / H. B. boromomnog, I1. M. Camoiinenko. —
5-€ u3., nepepad. u gorm. [DnekTpoHHbIH pecypc] — M.: U3narensctBo KOpaiit, 2020. — 401 c. —
Pexxum noctyna: https://biblio-online.ru/viewer/matematika-449006#page/1

3. boromomnos, H. B. Ilpaktudeckue 3anstus mo marematuke. B 2 4. Yacte 1: yueGHOe mocobOue

mis CIIO / H. B. boromonoB. — 1l-e u3a., ucmp. ¥ AOM. [DIEKTpOHHBIA pecypc] — M.:
UznarensctBo  FOpaiit, 2020. — 326 c¢. — Pexum jocryma:  https://biblio-

online.ru/viewer/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-1-449005#page/2

4. boromonos, H. B.[lpaktuueckue 3anstust mo matematuke. B 2 4. Yacts 2: yuebHOe mocobue ais
CIIO / H. B. boromosnoB. — 11-e u3z., ucnp. u gon. [DnekTpoHHbIH pecypc] — M.: M3naTenscTBo
Opaiir, 2020. — 251 c¢. — Pexum pgocrtyma: https://biblio-online.ru/viewer/prakticheskie-
zanyatiya-po-matematike-v-2-ch-chast-2-449004#paqe/2

3.2.1udopmannoHHbIe M HH(PPOBHIE TEXHOJOIHH (IPOrpaMMHoe odecneveHue,
coBpeMeHHbIe npodeccnoHalbHbIe 0a3bl JAHHBIX M HHOPMALMOHHBIE CIIPABOYHbIE CUCTEMbI)

VYuebHas TucHMIIMHA (MOYb) MpelycMaTpUBaeT OCBOCHNE HH(POPMAIIMOHHBIX U HU(PPOBBIX
TexHojoruil. Peanuzanus nu@poBBIX TEXHOJOTHI B 00pa3oBaTEIbHOM IPOCTPAHCTBE SIBISETCS
OMHOW W3  BaXHEHIMX  1eneil  oOpa3oBaHus,  Jarouied  BO3MOXKHOCTh  Pa3BHBATh
KOHKYPEHTOCIIOCOOHbIE KauecTBa OOydYaromMXcs Kak OyAylMX BBICOKOKBAaTH(UIIMPOBAHHBIX
CIELUATIUCTOB.

[udposble TEXHOIOTUN MTPEyCMAaTPUBAIOT Pa3BUTHE HABBIKOB 3(h(PEeKTUBHOIO pelieHus 3aaau
po¢eCCHOHATIBHOTO, COLUANBHOTO, IMYHOCTHOTO XapaKTepa C UCIOIb30BAaHUEM PA3IMYHBIX BUJIOB
KOMMYHHKAIIUOHHBIX TEXHOJOTHH. OcBoeHue 1MGPOBBIX TEXHOJOTUA B paMKax JIaHHOM
JUCLUUIUIMHBL (MOAYJISl) OPUEHTHPOBAHO HA CIIOCOOHOCTH 0€30MaCHO M HaAJIeKalluM 00pazoMm
MoJIydyaTh JOCTYI, YIpPaBlIsATh, HWHTETPUPOBaTh, OOMEHMBATHCS, OLIEHWBATh M CO3[aBaTh
uHpOpPMALMIO C TOMOIIBI0 HHM(POBBIX YCTPOWCTB M CETEBBIX TexHONOrud. PopmHupoBaHue
uu(ppoBOoK KOMIETEHTHOCTH MpeArnojaraeT padoTy C JaHHBIMM, BJIaJ€HHE WHCTPYMEHTAMH IS
KOMMYHMKAIUH.

3.2.2 Dy1eKTPOHHO-0UOJIMOTEeYHbIEe CUCTEMBbI M 0a3bI JAHHBIX
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https://biblio-online.ru/viewer/algebra-i-nachala-analiza-449037#page/2
https://biblio-online.ru/viewer/geometriya-449038#page/2
https://biblio-online.ru/viewer/geometriya-449038#page/2
https://biblio-online.ru/viewer/matematika-449006#page/1
https://biblio-online.ru/viewer/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-1-449005#page/2
https://biblio-online.ru/viewer/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-1-449005#page/2
https://biblio-online.ru/viewer/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-2-449004#page/2
https://biblio-online.ru/viewer/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-2-449004#page/2

1. OO0 «29BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue ycayr ot 03.04.2024 Ne
0/u (CereBas 2neKTpoHHas1 OMOJIMOTEKA)

2. baza maHHBIX 3MeKTPOHHBIX HHpopMannoHHbIX pecypcoB @PI'BHY IIHCXB (morosop mo
o0ecIeueHn0 JIOCTyIa K AJIEKTPOHHBIM HHpopManuoHHbIM pecypcam PI'BHY IHHCXB uyepes
tepmunan yaanennoro pocryna (TY ®I'BHY LTHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnexktponHas OubmuoTeuHas cuctema «HarmoHanpHbI HHQPpPOBON pecypc «PykoHT»:
Komnekiuu «bazoseiii maccuB» u «Kosoc-c. Cenbekoe xosstiictBo» (https://rucont.ru/) (morosop Ha
OKa3zaHHe YCIYT M0 MPeI0CTaBICHHIO JocTyna oT 26.04.2024 Ne 1901/BI122)

4. 000 «DnextponHoe mzaarensctBo FOPAUTy (https://urait.ru/) (1oroBop Ha okasaHHe
YCIYT 10 TPENOCTaBICHUIO JOCTynma K oOpa3oBatenbHOM MmiaTtdhopme OOO «DeKTpOHHOE
uszarenscteo FOPAUT» ot 07.05.2024 Ne 6555)

5. DnekrponHo-OnbMMoTeuHas cucrema «BepHaackuii» (https://vernadsky-lib.ru) (morosop
Ha 0€3BO3ME3THOE MUCIOJIb30BaHUe TpousBeneHuit oT 26.03.2020 No 14/20/25)

6. basza manueix HDOB «Hammonamenas snekTpoHHas Oubimorexa» (https://rusneb.ru/)
(moroBop o moakmroueHun k HOb u npenocrasnenuun gocryna k oobektam HOB ot 01.08.2018 Ne
101/HOb/4712)

7. CornameHne O COTPYAHHYECTBE IO OKa3aHUI0 OUOIMOTEYHO-WH(OPMAIMOHHBIX U
COLIMOKYIIBTYPHBIX YCIYr TMOJb30BaTENIIM YHHBEPCUTETa W3 4YHUCJIa WHBAIMIOB IO 3PEHHUIO,
CITA0OBUISAIINX, MHBAIHIOB JPYTHX KATETOPUU C OTPAaHHYEHHBIM JIOCTYIIOM K WH(MOpMAIWH, JIUII,
UMEIOIUX TPyAHOCTU ¢ yTeHueM IockoneyatHoro tekcra TOI'BYK «TamOoBckas obmacTHas
yHUBepcasibHas HayuHas OuOmmoreka wum. A.C. [lymkuna»  (https://www.tambovlib.ru)
(cornamenue o cotpyanuuectse oT 16.09.2021 Ne 6/H)

3.2.3 UndopManmoHHbIe CIPABOYHbIE CHCTEMBI
1. CopaBounas mpaBoBas cuctema KoncynpTanTllmtoc (IOroBOp MOCTaBKH, aJanTalud U
cornpoBoxaeHus dk3eMIuapoB cucteM Koncynprantllmtoc ot 11.03.2024 Ne 11921 /13900/3C)
2. DneKTpoHHBIN nepuoanueckuii cnpaBounuk «Cuctema TAPAHT» (moroBop Ha yciyru mo
conpoBoxkaeHuio oT 15.01.2024 Ne 194-01/2024)

3.2.4. CoBpemeHHbIe NpodeccHoHANbHBbIE 0a3bl JAHHBIX

1. ba3za pgaHHBIX HOPMAaTUBHO-IPABOBBIX AaKTOB HH(OPMAIMOHHO-00pa30BaTEIbHON
nporpammsl «PocmeTony (norosop ot 15.08.2023 Ne 542/2023)

2. baza npannpix Hayunoil snextponHoil Oubmmorekun eLIBRARY.RU — poccuiickuit
MHPOPMAIIMOHHO-aHAIUTUYECKAH TMOpTall B  OOJIACTH HAYKW, TEXHOJIOTUH, MEIUIUHBI |
obpaszoBanwus - https://elibrary.ru/

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

4. OrtkpeiTele  naHHble  @DenepanbHOM  CIyXObl  TOCYAAPCTBEHHOM  CTATUCTHKH -
https://rosstat.gov.ru/opendata

3.2.5. JIunieH3M0HHOE U CBOOOJHO paclpocTpaHsieMoe NPOorpaMMHoe odecrneyeHue, B
TOM YHCJIe 0Te4eCTBEHHOr0 MPOU3BOACTBA

HanmenoBanue Pazpabot Hoctynn Cchpika Ha PexBuzutel
quk [10 OCTb Enunelii peectp MOATBEPKAAIOLLErO

(npaBoobGnagarens| (IMIEH3MOHHOE, | POCCHUICKHX MPOTpamMM JIOKyMeHTa (TIpu

) cBOOOIHO st O9BM u BJ] (npu HaJIMIHH)
pacIpocTpaHsieMo HaJINYUH)
e)

MicrosoftWind Microsoft JluieHsn - JluneHsus

ows, Corporation OHHOE ot 04.06.2015 Ne
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https://e.lanbook.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

OfficeProfessio

65291651 cpok

nal JEHCTBUSL: OECCPOUHO
AHTHBHpPYCHOE AO JIntieHsu https://reestr.di Cy6uuiieH31o
IPOrpaMMHOE «JlabopaTopus OHHOE gital.gov.ru/reestr/3665| wuubIit oroeop ¢ OO0
obecrieueHne Kacnepckoro» 74/?sphrase_id=415165 «Codrekcy ot
KasperskyEndpointSecu (Poccus) 24.10.2023 Ne 6/H,
rity nis Ousneca CPOK JICHCTBUS: €
22.11.2023 mo
22.11.2024
MoitOduc 000 JIntieHsu https://reestr.di KonTpakr ¢
CraHmapTHBIH - «Hogsre OHHOE gital.gov.ru/reestr/3016 000 «Py6uKoH»
OducHbrit oGJ1auHbIe 31/?sphrase_id=269844 ot 24.04.2019
TaKeT I PaboTHI C TEXHOJIOTHM 4 Ne
JIOKyMEHTaMH 1 MOYTOMH (Poccus) 0364100000819000012
(myoffice.ru) CPOK JICHCTBUSL:
6eccpoyHO
OducHbIi AO «P7» JlutieH3u https://reestr.di Kontpakr ¢
MaKeT OHHOE gital.gov.ru/reestr/3066 000 «Codrekc»
«PT7-Oducy 68/?sphrase_id=443504 or 24.10.2023
(meckromHast 1 Ne
Bepcusi) 0364100000823000007
CPOK JIEHCTBUSL:
6eccpoyHO
OrnepannoHHast 000 JIueHsu https://reestr.di KouTtpakr ¢
cucTeMa «AJbT "BazanbT OHHOE gital.gov.ru/reestr/3032 000 «Codrekcy
O6paszoBaHue» cBoboIHOE 62/?sphrase_id=443501 or 24.10.2023
MPOTPaMMHOE 5 Ne
obecneueHne" 0364100000823000007
CPOK JIEHCTBUSL:
O6eccpoyHO
IIporpammHuas AO JlunieHsu https://reestr.di JIuieH3nOHHBI
cucTeMa Juis «AHTHIUIATHATY OHHOE gital.gov.ru/reestr/3033 it morosop ¢ AO
0OHapyKEHUS (Poccwust) 50/?sphrase_id=269818| «AwuTuIiaruat ot
TEKCTOBBIX 6 23.05.2024 Ne 8151,
3aMMCTBOBAaHMII B CpOK JEHCTBUSA: C
y4eOHBIX M HAy4YHBIX 23.05.2024 no
paboTax « AHTHUIUIATHAT 22.05.2025
BVY3»
(https://docs.antiplagiau
S.ru)
AcrobatReader AdobeSy CBoGoH - -
- IPOCMOTP stems o
nokymentoB PDF, pacnpocTpaHseMo
DjvuU e
FoxitReader FoxitCor CBobonH - -
- IPOCMOTP poration 0
nokymeHToB PDF, pacrpocTpaHsIemMo
Djvu e

3.2.6. Pecypcbl nH(POPMAIHOHHO-TEIeKOMMYHUKANIMOHHOM ceTH « AHTepHET»
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1

NGO~ wWNE

CDTOwiki: 6a3a 3Hanuit o 1udposoii Tpanchopmaruu https://cdto.wiki/

3.2.7. llm¢ppoBble HHCTPYMEHTHI, MPUMeHsieMble B 00pa30BaTeILHOM TpoLecce
LMS-mrardopma Moodle
Bupryansnas nocka Mupo: miro.com
Bupryansnas nocka SBoard https://sboard.online
Bupryansnas nocka Padlet: https://ru.padlet.com
O6maunbie cepuchl: Anaekc./luck, O61ako Mail.ru
Cepsucsl onpocoB: Suaexc.®opmbr, MyQuiz
Cepsucel Buacocsssu: Suaekc. Tenemoct, Webinar.ru
CepBuc coBMecTHOH paboOThl Haja  mpoekTamu g HeOompmmx rpynn  Trello
http://www.trello.com

3.2.8. lInpposbie TeXHOJIOTUH, IPUMEHsIEMbIe IPU U3YYCHUH THCHHUILUINHBI

[{u¢poBble TEXHOJIOTUH Bunel yueGHoit paboThl,
BBINOJIHSAEMBIE C TPUMEHEHHEM HU(PPOBOH
TEXHOJIOTMH
1. OO6nauHble TEXHOJIOTHH WnauBuyanbHble 3aJaHUS
2. Bonbiive nanxble WnauBuyanbHble 3aJaHUS
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https://cdto.wiki/

PabGowas  mporpamma  pa3paboraHa Ha  OCHOBE  (heJepalbHOrO  TOCYIapCTBEHHOTO
oOpasoBaresbHOr0 cTaHgapra cpeaHero obmiero obpazoBanus (OI'OC COO), yTBEpKIEHHOTO
[Tpuka3zom Munucrepcra oopazoBanus u Hayku P® ot 17 mas 2012 r. Ne 413; B COOTBETCTBUH C
PexoMenmanusMu 1O OpraHu3alMy MOJTYYEHHsS CpeaHero oOmero oOpa3oBaHMs B IIpejesiax
OCBOCHHS 00pa30BaTENbHBIX MPOrpaMM CpeIHEro MNpoQecCHOHATBHOrO O0pa3oBaHHs Ha 0Oasze
OCHOBHOTO 00Imero o0pa3oBaHHs C Y4eToM TpeOoBaHUI QeaepaTbHbIX T'OCYAapPCTBEHHBIX
0o0pa3oBaTEeNbHBIX CTAaHAAPTOB M MOJy4aeMoil mMpodecCHH WM CIEUUAIBHOCTH CPEIHEro
npodeccrHoHaIbHOr0 00pa3oBaHus (MUCHMO JlemapTaMeHTa TOCYy/IapCTBEHHOW MOJIUTUKU B chepe
moAroToBku pabounx kaapos u JII1O MunoopHayku Poccuu ot 17.03.2015 Ne 06-259).

ABTOp:
ConparoBa H.B., mpemomaBarenb LeHTpa-KouleIka NpUKIagHbiX kBanmudukamuii ®I'BOY BO
Muuypunckuii 'AY

Penenienr:
Kpacnosa JI.M., npenogaBateinpb LeHTpa-Kouleka npukiaaubix kpanudpukanuii ®I'bOY BO Muuypunckuii
I'Ay

[Iporpamma paccmorpena Ha 3acemannu [IMK  «KommbroTepHble ceT ¥ WHGOPMAIMOHHBIE
TEXHOJIOTU

poTokoii Ne 6 ot «22» stuBaps 2020 r.

[IporpamMma paccmoTpeHa Ha 3acefaHMM Y4eOHO-METOAMYECKOW KOMHCCHUU IEHTpa-KoJIeIKa
npuknaaaeix kKBamudukanuit ®I'BOY BO Muuypunckmii [AY

poTokoi NeS ot «24» sHBaps 2020 r.

[Iporpamma yTBepxeHa Pemenrem ¥Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA

npoTokod NeS ot «27» suBaps 2020 r.

[IporpamMma nepepaboTaHa U JOTMOJNHEHA B COOTBETCTBUH ¢ TpeboBaHusiMu OI'OC COO
IIporpamma paccmorpena Ha 3acenanun IIMK «KommbroTepHble ceTd M HMH(OpMAIMOHHBIE
TEXHOJIOTUN»

npotokod Ne 9 ot «19» anpens 2021 r.

[IporpaMma paccmoTpeHa Ha 3aceaHMM Y4eOHO-METOAMYECKONM KOMHCCUHM LEHTpa-KoJIeIkKa
npukiaaabeix kBanudukanuit ®I'bOY BO Muuypunckuii [AY

npotokodi Ne 8 ot «21» anpens 2021 r.

IIporpamma yTBepskaeHa Pemenuem YueOHO-METOANYECKOTO COBETa YHUBEPCUTETA

npotokod Ne 8 ot «22» anpens 2021 r.

[IporpamMma nepepaboTaHa U JOTMONHEHA B COOTBETCTBUH ¢ TpeboBaHusiMu OI'OC COO
IIporpamma paccmorpena Ha 3acenanun LMK «KommbioTepHble ceTd M HHGOpMalMOHHbIE
TEXHOJIOTU

npotokos Ne 9 ot «18» anpens 2022 r.

[IporpamMma paccMOTpeHa Ha 3acelaHuU y4eOHO-METOINYECKO KOMUCCHH IIEHTpa-KoJIIe1Ka
npukinaaabeix kKBamupukanuit ®I'bOY BO Muuypunckuii [AY

npoTokoa Ne 9 ot «20» anpenst 2022 r.

[Iporpamma yrBepkaeHa Pemenuem Y4ueOHO-METOANYECKOTO COBETa YHUBEPCUTETA

npoTokoa Ne 8 oT «21» anpens 2022 r.

[Iporpamma mepepaboTaHa U IOMOJHEHA B COOTBETCTBUU ¢ TpeboBanusimu ®I'OC COO
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IIporpamma paccmorpena Ha 3acenanun LMK «KommbioTepHbie ceTd U WHGOpPMaIMOHHbIE
TEXHOJIOTUN»

nporokosi Ne 11 ot «16» utons 2023 r.

IIporpamma paccMOTpeHa Ha 3aceAaHuu Y4eOHO-METOANYECKONH KOMUCCUH LIEHTPa-KOJUIeKa
npuknaaabix kBamupukanuit ®I'BOY BO Muuypunckuii [AY

npoTokoa Ne 11 ot «17» uronst 2023 r.

[Iporpamma yrBepxaeHa PemenremM Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA

npoTokoa NelQ ot «22» utons 2023 r.

[Tporpamma nepepaboTaHa u JONOJIHEHA B cOOTBETCTBHHU ¢ TpeboBanusmMu OI'OC COO

[Iporpamma paccmorpenHa Ha 3acemannu [IMK «KommnberotepHbie ceth u WHGOPMAIMOHHBIC
TEXHOJIOTHH»

npoTokoa Ne 9 ot «16» anpesns 2024 r.

[Iporpamma paccMOTpeHa Ha 3aceAaHnu Y4eOHO-METOAMYECKOH KOMUCCUH LIEHTPa-KOJUIeHKa
npukiaaHeix kBanupukanui @®I'bOY BO Muuypunckuit FAY

npotokoi Ne 9 ot «17» anpenst 2024 r.

[IporpamMMma yTBepk/ieHa peleHueM y4eOHO-METOANUYECKOT0 COBETa YHUBEPCUTETA

npotokoit Ne® ot «18» anpens 2024 r.

Opurunan nomxeH xpanutbes B LIMK «KoMmbroTepHbie ceTi 1 HH(POpMaLlMOHHBIE TEXHOJIOT UM
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