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IHHOACHUTEJBHAA 3AIINCKA

PaGouass mporpamma yueOHO# aucuMIUIMHBI «Marematuka (BKJIrO4Yas anreOpy ¥ Hadania
MaTEeMaTHYECKOT0 aHaIM3a, FTeOMETPHIO)» (nanee — «MaTeMaTukay) npeJHasHaueHa JUIsl H3y4YeHHUs
MaTeMaTUKHU B IIEHTpe-KoJieke npukiaanbiXx kpamdukammii @I'bOY BO Muuypunckuit ['AY,
peam3yronieM 00pa30BaTENbHYIO TPOTpaMMy CpEIHEro o0mero oOpa3oBaHUs B Mpeienax
OCBOCHHSI OCHOBHOM mpodeccrnoHaabHoi obpazoBarensHol mporpammbl CITO Ha 6a3e 0CHOBHOTO
obmiero oOpa3oBaHus TPH TOATOTOBKE KaApoB Mo crenuanbHocTH 35.02.16 Dkcmmyatamus u
PEMOHT CeJIbCKOXO3IHCTBEHHON TEXHUKU U 000PYIOBaHHS.

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuii ®PI'OC cpeanero obiero
00pa3oBaHMs, MPEIBSIBIIEMBIX K CTPYKTYpE, COJICPKAHUIO W PE3yJIbTaTaM OCBOCHHS Y4EeOHOH
JTUCIUIUTMHBL «MartemMaTtruka», B COOTBETCTBUU ¢ PekoMeHJanusMu 1o OpraHU3aluu MOTy4eHUS
cpemHero oOmiero oOpa3oBaHHs B IpENENax OCBOCHHUs 00pa30BaTENBHBIX MPOTPAMM CPETHETO
npogeccuoHaIbLHOr0 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IEro 00pa3oBaHus ¢ y4eTOM TpeOOoBaHUN
(benepanbHBIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB M IOJY4aeMON MPOQECCHU HITH
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
cpeanero oOmiero oOpa3oBaHus, 0JOOPEHHOW pemieHHeM (eaepalbHOTO YU4eOHO-METOANYCCKOTO
00beTMHEHNS TI0 001IeMy 00pa3oBaHuIo (TPoToKo oT 28 uroHs 2016 1. Ne 2/16-3)

Copepxanue mporpammbl «MareMaTHKa» HampaBlICHO Ha JOCTHIKEHHE  CIEAYIOUINX
neJIei:

e o0ecrieueHHEe CHOPMHUPOBAHHOCTH TMPEJACTABICHUH O CONMAIBHBIX, KYJIBTYPHBIX U

UCTOPHYECKHX (haKTOpax CTAHOBIICHHSI MATEMATUKU;

e o0ecrieyeHne CHPOPMHPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHUYECKOTO W MAaTEMaTHYECKOTO

MBIIUICHHS,

e o0OecrieueHre CHOPMUPOBAHHOCTH YMEHUH MPUMEHSTH MOJYYCHHbBIC 3HAHUS TIPU PELIICHUU
pa3IMYHbIX 33]ay;
e o0ecrieyeHue CHOPMUPOBAHHOCTH  TIPEACTABJICHHMM O  MaTeMaTHKe KaK  YacTH

00IIIeYeTIOBEYECKON KYIbTYphI, YHUBEPCATLHOM SI3bIKE HAYKH, MTO3BOJISIONIEM OMUCHIBATH U

M3Yy4aTh pealibHbIe MPOIIECCHI U SIBICHUS.

OBIIAA XAPAKTEPUCTUKA YYEBHOU JUCIHUTIIIMHBI «<MATEMATUKA
(BKIIOYASA AJITEBPY U HAUYAJTIA MATEMATHUYECKOI'O AHAJIU3A,
I'EOMETPHIO)»

Matematuka sBusieTcss (yHAaMEHTaIbHOUW 001e00pa3oBaTeNbHON AUCIHUILUIMHON CO
CIIOKUBIIMMCS ~ YCTOMYHMBBIM  COJEpP)KaHHEM U  OOIMMU TPEOOBAaHUSIMHU K  TOJTOTOBKE
00y4aroIuXxcs.

OO0mue ey u3yueHus MaTeMaTUKU TPAIUIIMOHHO PEATU3YIOTCS B YETHIPEX HANPABICHUAX:

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

2) UHTEIIEKTYaJIbHOE Pa3BUTHE;

3) oBnajzieHre HEOOXOIMMBIMH KOHKPETHBIMH 3HAHUSAMU U YMEHUSMU;

4) BoCTIMTaTEIbHOE BO3/ICHCTBHE.

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

W3ydyeHrne MareMaTHKH Kak TpoduiIbHON 001meo0pa3oBaTenbHON y4eOHON AMCIMITITUHBL,
YYHUTBIBAIOIICH crieluUKy ocBanBaeMoi oOydaromumMucs crenraibHoctu 35.02.16 Dxermmyaramus
U PEMOHT CETbCKOXO3SIICTBEHHOIN TEXHUKU U 000pYyI0BaHUS, 00ECTIeUnBaCTCS:

e BBIOOPOM pa3IUYHBIX MOAXOOB K BBEICHUIO OCHOBHBIX MOHSTHIA;
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e (GOpMHpPOBAaHMEM CHUCTEMBbl Yy4eOHBIX 3a7aHuii, obecrmeunBarONMX 3PGHEKTUBHOE
OCYILIECTBIICHHE BHIOPAHHBIX IIEJIEBBIX YCTaHOBOK;

e o0orameHueM CHEKTpa CTUJIeH Y4yeOHOM JAESITENbHOCTH 3a CU€T COIJIacOBaHUA C
BEIYIIUMH  JCATEIBbHOCTHBIMU  XapaKTepucTUKamMu  crnenuanbHoctd  35.02.16
OKcIuTyaTalus ¥ pEMOHT CelbCKOX03AHCTBEHHON TEXHUKU U 000PYI0BaHMS.

[TpodwmibHas cocTaBisAoOmas OTpaXKaeTcs B TPEOOBAaHUAX K MOJATOTOBKE OOYdYaIOUIMXCS B
YaCcTH:

e 0oO0wiel cucTeMbl 3HAHUIM: collepKaTeIbHbIE IPUMEPBI HCII0JIb30BaHHSI MaTEMAaTHUYECKUX

ujiel 1 METOJI0B B TPO(ECCHOHATBHOM 1A TEFHOCTH;

® yYMEHMIl: pa3an4uil B ypoBHE TPEOOBAHUMN K CIOKHOCTU IPUMEHSEMBIX aITOPUTMOB;

® [IPAKTUYECKOI'O MCIIOJIb30BaHMsI IPUOOPETEHHBIX 3HAHUN M YMEHUMN: MHIUBUAYAIbHOIO
y4eOHOro oOmblTa B  IOCTPOEHMM  MAaTEMaTHMUECKUX  MOJEJEH,  BBIIOJHEHUE
UCCIIEI0BATEIbCKUX IIPOEKTOB.

Conepxanue y4eOHOM AMCUMIUIMHBI pa3padOTaHO B COOTBETCTBUUM C OCHOBHBIMH

CoJIep>KaTeJIbHBIMU JIMHUSAMHU 00y4eHUs] MaTeMaTHKe:

e anreOpanyeckas JMHHUS, BKIIOYAIOIIAs CUCTEMATHU3ALUIO CBECHUI O YHCIIaX; U3yuYeHUE
HOBBIX U 000OLIEHNE paHEe U3YyUYEHHBIX onepauuil (BO3BEIECHUE B CTENIEHb, U3BJICUCHHE
KOpH, Jlorapu(pMupoBaHue, CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC U 0OpaTHbIE K HUM);
M3YYEHHE HOBBIX BHJIOB YHUCIIOBBIX BBIPAXKEHUH U (POpPMYJ; COBEPILIEHCTBOBaHUE
IOPAaKTUYECKMX  HABBIKOB M BBIUMCIUTENIBHOW  KyJIbTYpbl, pacIIUpeHue H
COBEpPILICHCTBOBAHUE alreOpandeckoro ammapara, C(HOPMHPOBAHHOTO B OCHOBHOM
IIKOJI€, ¥ €r0 IPUMEHEHHE K PEIICHUI0 MaTEMaTHUECKUX U MPUKIAIHBIX 331a4;

® TEOPETUKO-(QYHKIMOHAIbHAS JMHMS, BKIIOYAIOIIAsl CUCTEMATHU3ALMI0 U DPACLIMPEHUE
CBeICHUI O (YHKIUAX, COBEPIICHCTBOBaHWE TIpaUyecKuX YMEHHIA; 3HAKOMCTBO C
OCHOBHBIMM MJESIMM U METOJIaMU MAaTE€MaTUYeCKOro aHaju3a B 00beMe, MO3BOJISIONIEM
UCCIIEIOBATh dJEMEHTapHble (YHKIMM M pemarh IMPOCTEHIINE TeOMETPUYECKHE,
bu3nyeckue u Jpyrue NpuKkiagHble 3a1a4H;

e JIMHUS YpPAaBHEHUH W HEPaBEHCTB, OCHOBaHHAas Ha IIOCTPOCHWHM U HCCIEIOBAHUU
MaTeMaTUYeCKUX MOJeNel, mepecekalomascs ¢ airedpandyeckoi U TEOpPETUKO-
(GYHKUIMOHAIBHON JTUHUSAMU U BKJIIOYAIOIIAs Pa3BUTHE U COBEPIICHCTBOBAHME TEXHUKHU
anredpandyeckux NpeoOpa3oBaHUM [Jis pelleHUs ypaBHEHUMN, HEPaBEHCTB U CHUCTEM;
(dopMHpOBaHUE CIIOCOOHOCTH CTPOUTH M MCCIENOBATH NMpOCTEHIINE MaTeMaTHYeCKue
MOJIEJIM TpH pEeHIeHUH NPUKIATHBIX 3a/4a4, 3a/7ad M3 CMEXHBIX M CIEHUaIbHbBIX
JUCLUTUINH;

® reoMeTpuyecKas JUHUS, BKJIIOYAIOLIast HarJsAHbIe MIpe/ICTaBICHUS 0
IIPOCTPAHCTBEHHBIX (QUIypax W HM3yuYE€HUE HX CBOWCTB, (POPMHUpPOBAHUE U Ppa3BUTHE
IPOCTPAHCTBEHHOI'O BOOOPaXXEHMs, Pa3BUTHE CIIOCOOOB I'€OMETPUYECKUX H3MEpPEeHUil,
KOOPJMHATHOTO M BEKTOPHOTO METOJIOB JIJIsl PEUICHHUS] MAaTEMaTHUYECKUX U MPUKIIATHBIX
3az1ay;

e croxacTMyeckas JIMHHSA, OCHOBaHHas Ha pPa3BUTUM KOMOHMHATOPHBIX YMEHHUH,
MPEJICTAaBICHUH O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYXKAIOIIETOo
Mupa.

B paboueii mporpamMMe KypCHBOM BBIJEICH MaTepHall, KOTOPBHIA OTBOAMWTCS Ha
CaMOCTOSITENIbHOE ~HM3y4yeHHE OOydyalolMMHUCS M TpH  H3YYEHUH Y4eOHOM JAHCIUILTMHBI
«MatemaTHKa» KOHTPOJIIO HE MOJIEKUT.

N3yuenne oO6meoOpa3oBaTeibHOM y4eOHOW AMCHUIUIMHBI «MaTemMaThka» 3aBepllacTcs
MO/IBEJIEHUEM UTOTOB B (popme auddhepeHIMpOBAHHOTO 3a4eTa B IIEPBOM CEMECTPE U dK3aMeHa BO
BTOPOM CEMECTpEe B PaMKax MPOMEXKYTOUHOW aTTecTallMM OOYYaroLIMXCS B IPOLIECCE OCBOCHUS
OIIOIT CIIO mno cnenuanbHOocTH 35.02.16 Dkcrulyatanus MU PEMOHT CEIbCKOXO3SIICTBEHHOMN
TEXHUKU U 000PyIOBaHUS.



MECTO YYEBHOM JUCHUILIMHBI B YYEFHOM ILJTAHE

VYuebHast 06uieoOpa3zoBareabHas JUCUUIUIMHA «MaTeMaTHKa BXOIHUT B COCTaB MPEAMETHON
obnactu «Maremaruka u nHpopmatukay GI'OC COO u obmeodpaszoBarensHoro nukia [MIICC3
cnenuanbHocT  35.02.16 Okcrulyarauus ¥ PEMOHT  CEIbCKOXO3AWCTBEHHOM TEXHUKH U
obopynoBaHus (6a30Bas MOATOTOBKA).

PE3YJIbTATBHI OCBOEHH A YYEFHOM JUCHUIIINHBI

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

c(OPMHPOBAHHOCTh MPEJCTABICHUI O MAaTEMAaTUKE KaK YHHUBEPCAJIHHOM SI3BIKE HAYKH,
CPEICTBE MOJICIIUPOBAHMUS SIBJICHUN U MPOIIECCOB, UAEIX U METOAAaX MaTeMaTUKH,

— IIOHMMaHHE 3HAaYeHWEe MaTeMaTuKe JUIsi  HayYHO-TEXHMYECKOro  Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHUS K MaTEMaTHKE KaK K YacTh OOIIeYeIOBEYECKON
KyJbTYyphl Yepe3 3HAKOMCTBO C HCTOpPHEH pa3BUTHA MaTeMaTHUKe, HBOJIOIHEH
MaTeMaTHUYECKUX HJICH;

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

— OBJIAJICHWEC MATeMAaTHYCCKUMHU 3HAHUSAMH H  YMCHHUSAMH, HEOOXOAMMBIMH B
MOBCEIHEBHOM KHU3HU, JJISi OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX JMCUMILIUH U
JUCHIUTUTMH TPO(ECCHOHATFHOTO NUKJIIA, JJIs TOJXy4eHUs 00pa3oBaHUsl B 00JacTAX, HE
TpeOyIOmMUX yriayOJeHHON MaTeMaTHYECKOM MOITOTOBKY;

— TOTOBHOCTh W CIIOCOOHOCTH K OOpa30BaHHMIO, B TOM YHCJIE CaMOOOPa30BaHHIO, Ha
NPOTSDKEHUM BCEll JKU3HU; CO3HATEIbHOE OTHOUIEHHE K HENpPEephIBHOMY 0Opa30BaHHUIO
KaK yCJIOBHE YCTIEIIHON MPOPECCHOHAIBHON U 00IIIECTBEHHON JIEATEIbHOCTH;

— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSATENBbHOM TBOPUECKOW M OTBETCTBEHHOMH
NesITeTbHOCTH;

— OTHOUICHHE K MPO(ECCHOHATFHON JESITeTbHOCTH KaK BO3MOXHOCTh YYaCTHE B PEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MPOOIIEeM;

® memanpeomMemHuvix:

— YMEHHE CaMOCTOSITENIbHO ONPEACIATh IENU JEATEIIbHOCTH M COCTaBJISTh IUTAHBI
NESTENIbHOCTH; CaMOCTOSITENIbHO OCYIIECTBISITh, KOHTPOJHPOBATh U KOPPEKTHPOBATH
JeSITebHOCTD; HCIIOJIb30BAaTh BCE BO3MOKHBIE PECYPCHI ISl IOCTHIKEHHUS TIOCTaBICHHBIX
Heneil M peanu3alu TUIAHOB JICSITEIIPHOCTH; BBIOMPATh YCIICHIHBIE CTPAaTETHd B
Pa3IMYHBIX CUTYAIUSX;

— YMEHHME MpPOAYKTUBHO O0OWIaTbcd M B3aMMOJEHCTBOBAaTH B IMPOIlECCE COBMECTHOM
NESTENIbHOCTH, YYUTHIBATh MO3UIMU JPYTUX YUACTHUKOB NESATEIBHOCTH, 3(PPEKTUBHO
paspeniaTh KOH()IUKTHI,

— BJaJIeHWE HaBbIKAMU I103HABATEJIbHOW, Y4eOHO-HCCIEI0BAaTENbCKOM M MPOEKTHOM
NeSITeIbHOCTH, HaBBIKAMU paspelieHre MpodieM; CIOoCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEILHOMY TOUCKY METOJOB peIIeHHs] MPaKTHYECKUX 3a]ad, MPUMEHEHUIO
Pa3IMYHBIX METOIOB TIO3HAHUS;

— TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITE€IbHON HH(MOPMAIMOHHO-TIO3HABATEIbHON

NEeSITETPHOCTH, BKJIIOYAas yYMEHHE OpPWUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX



uHpOpMallUK, KPUTHYECKH OIICHWBAaTh W  HMHTEPIPETHPOBATH  HMH(OPMAIHIO,
MOJIy4aeMYy0 U3 Pa3InYHbIX UCTOYHUKOB;

BIIaZICHUE SA3BIKOBBIMU CPEACTBAMU: YMEHHUE $CHO, JIOTMYHO M TOYHO H3JIaraTb CBOO
TOYKY 3PEHMS, UCII0JIb30BATh a/ICKBATHBIE SI3bIKOBBIEC CPE/ICTBA;

BJIAJICHUE HaBbIKAMU II03HABATEIBHOW pe(dIeKCMH KaK OCO3HaHHE COBEPIIAEMbIX
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 TPUHATHS pEHICHUH, COOOpa3sHTENbHOCTh H
UHTYWULUSA,  Pa3BUTOCTb  IPOCTPAHCTBEHHBIX  IIPEICTaBICHHI; CIIOCOOHOCTb
BOCIIPUHUMATh KPacoTy ¥ FTapPMOHMIO MUDA;

npeomemmuuix:

c(hOpPMHUPOBAHHOCTH MPEUIOKECHUI 0 MATEMAaTHKE KaK 4acTh MUPOBOK KYJIBTYpE U MECTE
MaTeMaTHKE B COBPEMEHHOM IMBHIIM3AIIMH, CIIOCOOAX ONMUCAHMS SIBICHHH pPEaJbHOTO
MHpPa Ha MAaTEMAaTHYECKOM SI3BIKE;

c(OPMHUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHYECKHMX IOHATHUAX KaK Ba)KHEHIIUX
MaTeMaTHYECKUX MOJICIISX, MO3BOJISIONIMX OMKMCHIBATh M M3y4aTh Pa3HbIC MPOILECCHl U
SIBJICHHS, TOHUMAHKE BO3MOYKHOCTH aKCHOMATHYECKOTO MOCTPOCHHUS MaTEeMaTHUYECKUX
TEOpHI;

BJIaJICHME METOJaMH JIOKA3aTeIbCTBA U aIrOPUTMOB PELICHUS, YMEHUE MX MPUMEHSTh,
IPOBOJIUTH JJOKA3aTEIbHBIC PACCYKICHUS B X0/ PEIICHUS 3a/1a4;

BJIAJICHUE CTAHJAPTHBIMU INpPUEMaMHU PEIICHHUS PalMOHAIBHBIX W HpPPaIllMOHAJIBHBIX,
[0Ka3aTeIbHbIX, CTECIMEHHBIX, TPUTOHOMETPHUYCCKHX YypPaBHCHHH W HEPABEHCTB, HX
CHCTEM; HCIT0JIb30BAaHKE TOTOBBIX KOMITBIOTEPHBIX MPOrPAaMM, B TOM YHCIIE IS OUCKA
YT PEIICHUI U WLTFOCTPAIMNA PEIICHUsI YPABHEHUH 1 HEPABEHCTB;
c(hOpPMHUPOBAHHOCTH MPECTABICHNUH 00 OCHOBHBIX MOHATHAX MaTeMaTHYECKOIO aHaIHM3a
U WX CBOMCTBAax, BJAJCHHEC YMCHHEM XapaKTEpHU30BaTh MOBEJACHUE (YHKIIHIA,
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
BEPOSTHOCTHBIM XapakTep, CTAaTHCTHYECKUX 3aKOHOMEPHOCTSX B peallbHOM MHPE,
OCHOBHBIX TIOHATHSIX JJIEMEHTAPHOW TEOPHH BEPOSITHOCTEH; YMCHHE HAaXOHUTh
OILICHUBATh BEPOSITHOCTh HACTYIUICHUS COOBITHI MPOCTEHIIINX MPAKTUUYCCKUX CHTYAIUSIX
U OCHOBHBIEC XapaKTEPUCTHKH CITyYaiHbIX BEJTHUNH;

BJIaJicHHE HaBbIKaMu wucnosib3oBanuss GeoGebra, Advanced Grapher, Mathcad mpwu
pelLICHUH 3a7a4.



COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

BBenenue

MaremaTtuka B HayKe, TEXHHUKE, JKOHOMHUKE, HHPOPMAIIMOHHBIX TEXHOJOTUSX U MPAKTUYCCKOU
nestenbHOCTH. Llenmn W 3amaum mM3ydeHWss MaTEMaTHKH TPU OCBOSHUHU crennaibHocTH 35.02.16
DKCIUTyaTanus U peMOHT CEIbCKOXO03HCTBEHHON TEXHUKU U 00OPYIOBAHHS .

AJITEBPA

Pa3BurHe NoHATHSA O YHCTIE

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

Komnnexcnvie uucna.
KopHu, crenenu u jiorapupmbi

Kopuun u cremenn. KopHu HaTypalbHOM CTENEHM M3 4uciIa U uX cBoiictBa. CreneHu c
paloHaJIbHBIMU IOKa3aTeNIAMU, UX CBOMCTBA. CTENeHM ¢ ACHCTBUTEIbHBIMU IOKA3aTEISIMHU.
Cesoticmea cmenenu ¢ 0elicmeumenbHbiM NoKazameiem.

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

IIpeoOpa3zoBanne  ajareOpamyeckux BbIpaxeHuil. [IpeoOpasoBaHue  palMOHANBHBIX,
UPPALMOHATIBHBIX, CTETIEHHBIX, MTOKA3aTeNbHBIX U JTOTapU(PMUUECKUX BbIPAKCHUIA.

Ilpakmuueckue 3anamusn

[IpakTuueckue npuemMbl TPUOIMKEHHBIX BbIYUCICHUNH. OUHAHCOBOE MJIaHUPOBAHUE.

[IpeoOpa3oBanue parOHAIBHBIX U UPPAIIMOHATBHBIX BRIPAKCHUH.

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 npocTeIMX TPUTOHOMETPUYECKUX BbIPAKEHU

[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, apKTaHT€HC.

Ilpakmuueckue 3anamusn

COOTHOIICHUS MEXKTY TPUTOHOMETPUICCKIUMH (PYHKIIMSIMH OJTHOTO apTryMEHTa.

[Ipumenenue GopmyI cI0KeHUSI U IBOWHOTO apryMeHTa.

ToxaecTBeHHBIE MPe0oOPa30BaHMS TPUTOHOMETPUICCKHIX BBIPAKCHHM.

Pemienue npocTelnx TpPUroHOMETPUYECKUX YPaBHEHUH.

®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,
NepUOANYHOCTh. [IpoMexxyTku Bo3pacTaHus U yObIBaHUs, HAUOOJbIIEe U HAMMEHbIIEE 3HAYCHUS,
TOYKH 3KcTpeMyma. ['padmyeckas maTepriperanus. [Ipumepsl QyHKIIMOHAIBHBIX 3aBUCHMOCTEH B
peasibHBIX Tpolieccax U sBIEHUsX. Apudmernueckue omepanuu Haa (yHkuusaMu. CroxxHas
bynkuus (koMno3unus). [lonamue o HenpepblHOCMU PYHKYUU.

Oo6patubie dyukuuu. Obracmv onpedeneHus 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. [lapannenbHBIE MEPEeHOC, CUMMETPHUS OTHOCHTEIBHO OcCei
KOOPJMHAT, U CUMMETPHUSl OTHOCHUTEIbHO Hayala KOOPAMHAT, CUMMETPHUS OTHOCHUTENIBHO IMPSIMOMN
Y=X, pacTsbKeHUE U CKaTUE BIOJIb OCEl KOOpIHHAT.

Ilpakmuueckue 3anamusn

[Toctpoenue u urenue rpadpukoB QyHKIUH.

HAYAJIA MATEMATHYECKOT'O AHAJIM3A

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

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

IIpousBoanas. [TonsTre o npou3BoHON (PYHKIMH, €€ TeOMETPUUECKUH U (PU3HUECKUI CMBICII.
VYpaBHeHue kacareiabHOW K rpa@uky gyHkuuu. [IpousBojHbBIE CyMMBI, Pa3HOCTH, MPOU3BEICHUS,
gacTHOro. IIpou3BO/IHBIE OCHOBHBIX 3J€MEHTapHBIX (QyHKIuUi. I[IpuMeHeHHe NPOU3BOAHOM K
uccaenoBaHUl0 (QYHKIMA UM TOCTPOCHUIO TpadukoB. [Ipouzeoonvie obOpammuol GyHKyuu u
KOMRO3Uyuy hyHKYui.

[Ipumeps! ucronb30BaHMs MPOU3BOAHOM /711 HAX0XK/IEHUS! HAWTYULIETro PelIeHUs B IPUKIIATHBIX
3ajavax. BTopas npousBojHas, ee reoMeTpruueckuil 1 ¢puzndeckuil cMbica. HaxoxxaeHus ckopocTH
JUTSI TIpoIiecca, 3aJaHHOTO (HOPMYITOi U rpaduKOM.

IlepBooOpa3nas u uHTerpajn. l[IpumeHeHHe oONpeneneHHOro HMHTErpana JUlsl HaXOXACHHUS
wiomaad KpuBosinHeHHoW Tpaneuuu. ®opmyna Herotona-JleiOnuna. [Ipumepbl npumeHeHUs
MHTErpajia B (U3UKE U TE€OMETPUH.

Ilpakmuueckue 3anamus

[Tpumenenue npasui u Gopmyn JudepeHInpOBaHUS.
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HuddeperurpoBanue CI0XKHbIX QYHKINH.
[IpuMeHeHne MPON3BOTHON K UCCIICTOBAHHIO () YHKITHA.
Brruncnenue HeonpeeIeHHbIX HHTETPAJIOB.
Brruncnenue onpeieieHHbIX HHTETPajoB.

YPABHEHUE U HEPABEHCTBA

YpaBHeHus M cHCTeMbl ypaBHeHUil. PalnmoHanbHbIE, MPpAaLMOHAIBHBIC, IOKA3aTElbHbIE U
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcHoBHbIE TIPUEMBI HX pelIeHUs (pazoKeHne Ha MHOXHUTENU, BBEJCHHE HOBBIX HEHU3BECTHBIX,
MOJICTAHOBKA, Ipa)UIeCKHil METON).

HepaBencrBa. PannoHanpHble, MppalMOHAJIbHBIE, TOKA3aTENbHBIE U MPUCOHOMEMPUUECKUE
HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PELLIEHUS.

Hcnoab3oBaHue CBOMCTB M rpaukoB GyHKIHMII NPU pellleHMH YPABHEHHUI U HEPABEHCTB.
Meton untepBaioB. M300paxeHre Ha KOOPAUHATHOM MJIOCKOCTU MHOXECTBA PEIIEHUN ypaBHEHUI
Y HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CUCTEM.

IMpuxiaagupie 3a1a4un

[IpuMeHeHne MaTeMaTHyeCKUX METOAOB JUIsl PEUICHUsl COJEp KaTeNIbHBIX 3a7ad U3 Pa3IMyHbIX
o0JacTeil HayKH U TPAKTHKH.

WNHurtepnperanus pe3ysbTara, yueT pealbHbIX OrpaHUYCHUI.

Ilpakmuueckue 3anamus

Pelrenre HepaBeHCTB € MOMOIIBIO METOAA HHTEPBAJIOB.

Pewrenne cucrem ypaBHEHUN.

KOMBHUHATOPHUKA, CTATUCTHKA U TEOPUS BEPOITHOCTEM
DJIeMeHTbI KOMOMHATOPHUKH

OcHoBHbIE MOHATUS KOMOMHATOPUKHU. 3a/1auydl Ha TOJCYET YMcia pa3MElIeHUi, 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 BeposTHocTed. [lowamue o
He3asucuMocmu cooblmutl. JJUCKpemuas ciyuainas 6eIuduta, 3aKko1 ee pacnpeoenenus. Yucnogvle
xapaxmepucmuxku OUCKpemHou cryyatinou eauyunsl. Ilonamue o 3akone 6016uuUx yuce.

Jj1eMeHThI MaTEMAaTHYECKOH CTATUCTHKH

[IpencraBnenne nMaHHBIX (TAaONUIBI, TUATPAMMBI, TpadUKH), 2eHepalbHAsi COB0KYNHOCHIDb,
8vlO0OpKa, cpedHee apugpmemuyeckoe, meouana. Ilowsmue o0 3a0awax MmamemamudecKou
CMamucmuxu.

Pewenue npaxmuueckux 3a0a4 ¢ npumeHeHuem 6epoSmMHOCIHbIX Memo0o8.
Ilpakmuueckue 3anamus
Pemrenue 3aa4 Ha mojicyeT Yrcia pa3MeneHHi, COYeTaHU 1 IEPECTAHOBOK.



I'EOMETPUA
IIpsimble ¥ IIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacnosiokeHue [BYX HpsMbIX B IpocTpaHcTBe. [lapamienbHOCTh HpsIMOH U
wiockoctu. IlapamnensHocTs  miockocTeil. IlepneHAMKYISPHOCT OPSIMOM U IMJIOCKOCTH.
[TapamtenpsHOCTh IUIOCKOCTER. IleprneHIUKYIAPHOCTH HPSAMOM M IUIOCKOCTH. [lepnieHnukynsp u
HaKJIOHHAsA. YTOJ MEXAY NPSIMOM M IUIOCKOCTBIO. JIBYrpaHHBIN yrojl. YToJl MEXAy MJIOCKOCTSIMHU.
IlepneHUKyYISIPHOCTD ABYX INIOCKOCTEH.

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

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

MHoOrorpaHHuKHU

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

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

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

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

Ceuenus Ky0a, MpU3MbI U MTUPAMUJIBIL.

[IpencraBienre o MpaBUJIBHBIX MHOTOTpaHHHMKAX (TETpajzape, KyOe, OKTajjape, NoJeKa’ape U
HUKOCAdIPE).

TeJia U MOBEPXHOCTH BpallleHUS

Mwimaap u  koHyc. YceueHHbIH KoHyc. OcHOBaHME, BbBICOTa, OOKOBas IOBEPXHOCTH,
oOpa3yromas, pa3BepTka. OceBble CEUEeHUS U CEUEHUS, TapalIeIbHbIE OCHOBAHMIO.
Hlap u cepa, ux ceuenus. KacarenbHast mia0ckocTs K cdepe.

HN3menenus B reomeTrpuu

O06mwem u ero u3mepenue. MHrerpansHas Gpopmyia oobema.

@opmynel 00beMa Kyba, IPSIMOYTOJBHOTO TMapajviesienunesia, TpU3Mbl, HIHHApPa. DPopMyIIbl
o0beMa nupamuisl U KoHyca. opMyiel 00beMa 11apa U IIomaau chepsl.

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

KOOplII/IHaTI)I U BEKTOPLI

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

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

Hcnons3oBanne KOOPAUHAT U BEKTOPOB IIPU PELICHUHA MATEMATUYECKUX U NPUKIIAIHBIX 3a/1a4.

Ilpakmuueckue 3anamus

[IepnieHqUKYISAp U HAKJIOHHAS K TUIOCKOCTH.

JleficTBHS HAJl BEKTOPAMH, KOOPIHHATHBIA METOJI.

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

Henpepsisabie 1po6u.

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

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

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

CxeMbl TOBTOPHBIX UCTIbITAHUN bepHyiu.

HccenenoBanue ypaBHEHHUM U HEPABEHCTB C IIAPAMETPOM.
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TEMATHYECKOE INTAHUPOBAHUE

[lpn peanmuzanmu copepkaHus 0O0IIEOOpa30BATENBPHON JUCHMIUIMHBI «MaremaThka» B
npenenax ocBoeHus OIIOII CIIO no cneumansHoct 35.02.16 Okcmyaranuss M PEMOHT
CEeNTbCKOXO035MICTBEHHOW TEXHUKU U 000PYAOBaHUS MakCHUMalbHas yueOHast Harpy3Ka 00y4Jaromuxcs
cocTaBisieT — 252 yaca, B TOM 4YHcClie ayAuTopHas (00s3arenbHas) yueOHast Harpy3Ka 00y4Jaromuxcs,
BKJIIOUasi mpakTuueckue 3aHsaTus, - 208 wyacoB, BHeayIuTOpHAash caMOCTOsATElIbHas paboTa
oOy4varoruxcs — 24 yaca, KOHCYJbTallUK — 2 Yaca, IPOMEKyTouHas arrecranus — 18.

TemaTHyecku nJjaH

Conep:xanue o0yueHust Oobs3aTesbHasi yueOHAsi HArpy3Ka o0y4arommxcs, 4.
Bcero B TOM 4HCJI€:
JEeKIHH, 113
YPOKH

Beenenue 2 2 -

1. Pa3BuTHE MOHATHS O YHCIIE 8 6 2

2. KopHn, crernenu u jorapudmMbl 30 14 16

3. IlpsiMbIe ¥ TIJIOCKOCTH B IPOCTPAHCTBE 10 8 2

4. KomOuHaTopuka 8 6 2

5. KoopauHaThl 1 BEKTOPBI 11 9 2

6. OCHOBBI TPUTOHOMETPUU 30 22 8

7. @yHKIMH U TpaduKu 20 18 2

8. MHOrorpaHHUKH U KpYIJIble Tea 18 16 2

9. Hauana maremMaTuyeckoro aHaamsa 30 24 6

10. MuTerpan u ero npuMeHEHHE 12 8 4

11. DnemeHTBl TEOpUU BEPOSITHOCTEN U 12 12 -

MaTEeMaTHYeCKON CTaTUCTUKU

12. YpaBHEHUs U HEPABEHCTBA 17 13 4

Htoro 208 158 50

BHeaynuTopHasi caMmocTosiTeIbHAsI padoTa

WNHnuBuayanbHBIN POEKT 24

Koncynpranuu 2

[Tpomexyrounas arrectanus B ¢dopMme 18

g depeHIIMPOBAHHOTO 3a4eTa B MIEPBOM

ceMmecTpe U B (hopMe IK3aMeHa BO BTOPOM

cemMecTpe

Bcero 252
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOM JEATEJIHbHOCTH

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

UH(POPMALIMOHHBIX TEXHOJIOTUAX U PAKTUYECKOH IEeATETbHOCTH.
Os3HakoMJIeHHE C LEIIMH M 33JadaMd W3y4YCHUS MAaTEeMaTHKH IpH
ocBoeHnu crneuuanbHocth  35.02.16 DOxkcruryatanusi W pEeMOHT
CEIIbCKOXO035HICTBEHHOM TEXHUKH U 000pyIOBaHHUS

AJI'EBPA

PazBuTne nousitus o
qucie

Bemonnenne apudmernyeckux JEHCTBUIM HaJ UYMCIaMH, COYeTas
YCTHBIC U MUCbMEHHBIE TPUEMBI.

Haxoxnenue npuOIMKEHHbIX 3HAYEHWM BEJIMYUH W IOTPEIIHOCTEH
BBIUKCIICHUH (aOCONIOTHOW W OTHOCUTENIBHON); CPaBHEHHE YHCIIOBBIX
BBIPKEHUM.

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

KopHn, CTeIeHH,
Jorapu(pmsl

O3HakoMJIEHME C TIOHATHEM KOpHSA N-il CTeNneHH, CBONCTBAMU
pasivKaJloB U NPaBUJIaMH CPaBHEHUS KOPHEH.

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

[IpeoOpa3oBaHre 4YUCIOBBIX UM OYKBEHHBIX BBIPAKEHUH, COAEpIKAIIUX
pasuKasbl.

Bremonnenne pacdeTtoB 1o GopMmyiaM, COAEpKAIINM  paJUKaIb,
OCYILECTBIISA1 HEOOXOIUMBIE MTOACTAHOBKH U IIPe0oOpa30BaHUsL.
OnpeneneHne paBHOCWIBHOCTH BBbIpaXEHUH C panukanamu. Pemenue
VPPALMOHAIIBHBIX YPABHEHU.

O3HaKOMJIEHHE C TOHITUEM CTENEHH C JEMCTBUTEIbHBIM [TOKA3aTEIEM.
Haxoxxnenue 3HaYeHMH CTENEHH, HUCHOIb3ysAd IPH HEOOXOIUMOCTH
MHCTPYMEHTAJIBHBIE CPE/ICTBA.

3anuceiBaHUE KOPHA N-ii CTeNeHW B BHJE CTENEHH C JIPOOHBIM
MoKasaTesieM U Ha00OopOoT.

DopMynMpOBaHUE CBOWCTB CTENEHEH. BbIUKCIIEHHE CTENeHe ¢
palMOHAJIBHBIM  II0KAa3aTeJeM, BBINOJHEHUE IPUKHJIKH 3HAYCHUS
CTEIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpazoBaHre YUCIOBBIX UM OYKBEHHBIX BBIPAKEHUMH, COAEpMKAIIUX
CTEIEHU, IPUMEHSS CBOMCTBA. PellleHne MoKa3aTenbHbIX YPaBHEHUMN.
O3HakoMJIEHHE C IPUMEHEHUEM KOpPHEHW M CTeleHel NMpH BbIYKUCICHUU
CPEIHMX, [EJICHUM OTpe3Ka B «30JIOTOM ce4eHuu». PelieHue
IIPUKJIAJHBIX 33J1a4 Ha CJIOKHBIE TPOIIEHTHI

IIpeodpa3oBanne
ajnredpanmyecKkux
BbIPAKEHH I

BrimonHenune mnpeoOpa3zoBaHMi BBIpOKEHHM, NpUMEHEHHEe (opmyl,
CBSI3aHHBIX CO CBOMCTBAaMHU CTEIEHEN U JorapudMoB.
Onpenenenue o0jacTH JOMYCTUMBIX 3HAUEHHH Jorapu(Muyeckoro
BbIpaxkeHUsl. Pemienune norapupmMuueckix ypaBHEHUN

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE IOHATHUHA

N3yuenue paguaHHOTrO METOAA U3MEPEHHUSI YIJIOB BPAIICHUS U UX CBS3H
¢ rpagycHoit Mepoit. M300paskeHue yriioB BpalleHUs Ha OKPY)KHOCTH,
COOTHECEHHE BEJIMYMHBI YIJIA C €70 PACIIOIOKEHUEM.

dopMyupoBaHUE ONpEAEICHUNH TPUTOHOMETPUYECKUX (GYHKLUUN s
YIJIOB ITOBOPOTAa M OCTPBIX YIVIOB NPSAMOYTOJIBHOTO TPEYrOJbHHKA W
00BSICHEHHE UX B3aUMOCBSI3H.
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OcHoBHbIE [IpuMeHEeHHEe  OCHOBHBIX  TPUTOHOMETPHYECKHX  TOXAECTB UL
TPUTOHOMETPUYECKHE | BHIYMCICHUSA 3HAUYCHUH TPUTOHOMETPUYECKUX (YHKUUH 1O OXHOU H3
TOKAECTBA HUX
IIpeoOpa3oBanus W3yueHre OCHOBHBIX ()OPMYJ TPUTOHOMETPUHU: (POPMYIBI CIOKEHUS,
npocreimux yIBOEHHUs, MPeoOpa3oBaHUsl CyMMbl TPUTOHOMETPUUECKUX (DYHKLMH B
TPUTOHOMETPUYECKUX | IIPOU3BEJIECHUE U IMIPOU3BEAECHHA B CYMMY U IPUMEHEHHE IIpU
BbIPa:KeHU BBIUMCICHUM  3HAYCHWs  TPUTOHOMETPUYECKOTO  BBIPDAKEHHUA U
YIPOILEHUS ET0.
O3HaKOMJICHME CO CBOHMCTBAMM CHMMETPUM TOYEK Ha E€IUHUYHOU
OKPY>KHOCTH M TPUMEHEHHE UX JJIs1 BBIBOJIa (DOPMYIT IPUBEICHHS
IIpocreiimme Pemenne no dopMynaMm v TPUTOHOMETPUYECKOMY KPYTY MPOCTEUIINX
TPUTOHOMETPUYECKHEe | TPUTOHOMETPUUYECKUX YPABHEHUH.
YPaBHeHHS u| [Ipumenenne oOIMMX METOAOB pEIIEHUs YpaBHEHWH (IIpUBEICHHE K
HEepaBeHCTBa JMHENHOMY, KBaJJpaTHOMY, METO/l pPa3JIO’KEHUsl HA MHOXKUTEIIU, 3aMEHbI
NEPEMEHHOI) IPU PELICHNH TPUTOHOMETPUUECKUX YPaBHEHUH.
YMeHue OTMEYaTh Ha Kpyre pelieHus IIPOCTEUIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB
Apkcunyc, O3HaKOMIICHHE C TIOHATHEM O0paTHBIX TPUTOHOMETPUYECKHUX (PYHKIIUH.
APKKOCHHYC, W3ydeHne onpenenceHuil apkCuHyca, apKKOCUHYCa, apKTaHI'€HCa YncIa,

APKTAHI'CHC Y1CJIa

dbopMmynupoBaHHe HX, H300paKEHHUE HA EIWHUYHON OKPYKHOCTH
MPUMEHEHUE IPU PEIICHUU YpaBHEHH

®YHKIIMHU, UX CBOMCTBA U TPA®UKH

DYyHKIUH.

ITonsiTue 0
HeNpepbLIBHOCTH
byHkunn

O3HakoMJIEHHE C MOHATUEM IEPEeMEHHOH, MpuMepaMH 3aBUCUMOCTEH
MEXIY IIEPEMEHHBIMU.

O3HakoMJIeHHE C TOHATHEM Tpaduka, OnpeseieHne NPUHAIEKHOCTH
Touku rpaduky QyHkiuu. OnpeneneHue 1o ¢GopMmyse NpocTeHrIei
3aBUCUMOCTH, BHJa ee rpaduka. Bplpaxenue mno ¢opmyne OaHON
MIEPEMEHHOM Yepe3 Apyrue.

O3HakomIIeHHE ¢ onpeeneHreM QyHKINUU, GOpMyJIUpPOBaHHUE €rO.
Haxoxaenue obiactu onpenenenus u 00JacTi 3HaYeHUN PyHKIMU

CpoiicTBa QyHKIUH.
I'padguyeckas
HHTEPNpeTanus.
IIpumepsl
(pyHKIHOHAIBHBIX
3aBHCHUMOCTEH B
peajbHBIX Hpolueccax
U SIBJICHUSIX

O3HakomJieHHE C HpuMepaMH (YHKLIHMOHAIbHBIX 3aBUCUMOCTEH B
peaIbHBIX MpoLIeccax U3 CMEXHBIX TUCLHUIUIMH.

O3HakOMJIEHHME C [JOKa3aTelbHBIMU PACCYKIEHUSAMH HEKOTOPBIX
CBOMCTB JIMHEWHOM M  KBaJpaTUYHOW  (YHKIMH, MpOBeIEHUE
UCCIIC/IOBaHMsI JIMHEHHOM, KyCOYHO-TMHEHHOH, ApoOHO-IMHEHHON u
KBaJpaTUUHOM (yHKIMH, mocTpoeHue ux rpadukoB. Iloctpoenue u
yreHue rpa¢pukoB GpyHKuui. MccnegoBanue QyHKIMH.

CocraBnenve BUAOB (QYHKIUI 110 JaHHOMY YCIIOBHUIO, pELIeHHE 3a/1ady
Ha DKCTPEMYM.

Brinonnenue npeoOpazoBanuii rpaduika GyHKIMH

OOpaTHble pyHKIMHT

Wzyuenune nouamus obpamuoi @yHKkyuu, onpeoeieHue 6uoa U
nocmpoeHnue epaguxa oopamuou QyHKyuu, HaAxoxcoeHue ee obaacmu
onpedenenus u oonacmu 3uavenuti. [IpuMeHeHne cBOMCTB GyHKIUN pU
UCCIICIOBAaHUH YPAaBHEHUHN M PEIICHUH 33729 Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHSTHEM CIIOKHOU (PYHKIIUU

CreneHHble,
NoKa3areJibHbIe,
Jorapupmuyeckue u
TPUTOHOMETPHYECKHE

Brruucnenue 3HaueHnii GyHKIMN MO 3HAUEHUIO apTyMEHTA.
Omnpenenennue MOJOKEHUSI TOUYKU Ha rpauke Mo ee KOOpAMHATaM H
HA000pOT.

Hcnonp3oBanne cBOWCTB (DYHKITUH /U1 CpaBHEHUS 3HAYCHHUM CTETICHEH

¢pyHknun. U JIorapu(MoB.
OopatHbIe [Toctpoenue rpaMKOB CTENEHHBIX U JOTAPUPMHUUECKUX PYHKIIHH.
TpUroHoMeTpuyeckue | PerieHne mokasaTelnbHbIX W JIOTapU(PMUYECKHX YpaBHEHUH W
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$GyHKIMH HEPaBEHCTB 10 M3BECTHBIM alropuT™MaM. O3HAaKOMIIEHHE C MOHATHEM
HETPEpPhIBHON TNeproAnyYeckord (GyHKUUHU, (HopMyTupoBaHHE CBOWCTB
CHHYCa U KOCHHYCa, [IOCTPOEHUE UX IPa(UKOB.
O3HakoOMJIEHHE C TTOHATHEM TapMOHMYECKHX KOJICOAHWH W IpUMEpaMu
rapMOHUYECKHUX KOJeOaHWM Ui ONUCaHMs HpPOLECCOB B (DU3HUKE U
JOpyrux o0jacTsax 3HaHUS.
O3HakoMJIEHHE C HOHATHEM pa3pbIBHOM NepuoauuecKkol ¢yHKuuu,
¢dbopMynupoBaHUE CBOWCTB TAaHTEHCA W KOTAHTEHCA, MOCTPOCHUE WX
rpa¢guKoB.
[lpumeHenne  CBOMCTB  (QYHKUMH  JIi  CpPaBHEHUS  3HAYCHHU
TPUTOHOMETPUUYECKUX  (DYHKIMM, peleHuss TPUIOHOMETPUUYECKHX
YpaBHEHUM.
Ilocmpoenue 2paghuxoé obpamuvlx MpUSOHOMEMPUYECKUX QYHKYUU U
onpeoenenue no papuKam ux ceocms.
Beinosninenue npeodpa3oBanus rpaguKkoB
HAYAJIA MATEMATHYECKOTI'O AHAJIM3A
MocaenoBarenbnocTu | O3HAKOMJIEHHE € MOHATHEM  YHCIOBOW  IOCIEA0BATEIbHOCTH,

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

Osnaxomaenue ¢ noHsAmMuem npedeﬂa nocne008amenbHOCH.
O3HaKoOMJIEHHE C BBIYUCIEHUEM CYMMBI 0ECKOHEUYHOT'0 YHCIIOBOIO paaa
Ha IpUMEpe BBIYUCICHHUS CyMMbl OECKOHEYHO  yObIBarowIeil
F€OMETPUYECKON TPOTPECCUMN.

Pemienne 3amau Ha npuMeHeHHE (GOPMYNIBI CyMMbl OECKOHEYHO
yOBIBaOIIEl FEOMETPUYECKON IPOrPECCHH

IpousBoanass u ee| O3HaKOMJICHHE C IOHATHEM IIPOU3BOJHOM.
NpUMeHeHue N3ydyenue u popMyIupoBaHHUE €€ MEXAHUYECKOIO0 U I'€OMETPUUYECKOTO
CMBICJIA, U3YYEHUE AITOPUTMA BBIYMCIEHUS MTPOU3BOJHOW HA IpUMEpPE
BBIYUCIICHUS] MTHOBEHHOW CKOPOCTH U YIJIOBOTO KO3 QUIMEeHTa
KacaTeJIbHOM.
CocraBrieHue ypaBHEHUs KacaTeJIbHOW B OOIIIEM BHJIE.
VYcBoenue mnpaBui  aAuddepeHUupoBaHUs, TaOJIUIBl MPOU3BOAHBIX
AJIEMEHTApHbIX (QYHKIMM, npuMeHeHue a1 JuddepeHInpOBaHUS
(byHKLUH, cCOCTaBICHUs ypaBHEHUs KacaTeIbHOM.
W3ydyeHue TeopeM O CBSI3M CBOMCTB (QYHKIUMHM U TPOU3BOJIHOM,
(bopMynHUpOBKa UX.
[IpoBeneHne ¢ NOMOIIBIO TPOU3BOAHON HCCIENOBaHUS (QYHKIUH,
3aJaHHOH (OpMYIIOH.
VYcraHoBieHHE CBSI3M CBOMCTB (QYHKIMU M TNPOM3BOAHOM IO HX
rpagukam.
[IpuMmeHeHre NpPOU3BOJHOM [JIi PEUICHUS 3aad HAa HaXO0XKICHHUE
HauOOJIbIIEr0, HAMMEHBIIETO 3HAUYCHHSI U Ha HaXO0XKJICHHE IKCTpeMyMa
IlepBooOpa3nas u| O3HaKOMJIEHHE C TIOHATHEM MHTErpajia 1 MepBOOOpa3HOM.
HHTerpaji N3yueHne npaBuiia BIYUCICHUS TepBOOOpa3HOi U TeopemMbl HploToHa-
JleiiOHMIIA.
Pemenne 3amay Ha CBA3b 1NEpBOOOpa3sHOM M €€ MPOM3BOJHOM,
BBIUMCJIEHHE NTEPBOOOPA3HOM A JAHHON (PYHKIIMH.
Pemenne 3amau Ha [pUMEHEHHME UHTErpaja Uil BBIYMCICHUS
(bU3UYECKUX BEJIMYMH U TIIOMACH
YPABHEHUA U HEPABEHCTBA
YpaBHeHnust | O3HakOMJIEHHME €  TPOCTEHIIMMH  CBEACHHUAMH O  KOpPHSX
CHCTEMbI YPABHEHHIl | anreOpanyuyeckux ypaBHEHHM, MOHATHSAMM HCCIIEAOBAaHUS YpaBHEHHH U
HepaBeHncrTBa M| CUCTEM YpAaBHEHMII.
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CHCTEMbl HepaBeHCTB
c ABYMSI
nepeMeHHbIMHI

N3yuenune TeOopuu paBHOCHUIBHOCTH YPaBHEHHHW U €€ NPUMEHEHUS.
[ToBTOpEHME 3amuCH pPELIEHUs CTaHIAPTHBIX YPABHEHWM, INPUEMOB
npeoOpa3oBaHuil  ypaBHEHHM Ui CBEACHHMS K  CTaHAAPTHOMY
YPaBHEHHUIO.

Pemenne panuoHanbHBIX, HMPPALMOHAIBHBIX, IIOKA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHUH U CHCTEM.

Hcnons3oBanue CBOMCTB M TpadukoB (yHKUMH Ui pelieHus
ypaBHeHMA. [loBTOpEHNE OCHOBHBIX IPUEMOB PELICHUS CUCTEM.
Pemenne ypaBHEHUI ¢ MpUMEHEHHEM BCEX NPUEMOB (pa3ioKeHHE Ha
MHOXHTEIH, BBEJCHHE  HOBBIX  HEU3BECTHBIX,  IOJICTAHOBKH,
rpaguIecKoro MeTo1a).

Pemienune cucrem ypaBHEHHUH ¢ IPUMEHEHHUEM Pa3IMYHBIX CIOCOOOB.
OsnakomyieHHe C OOMMMH BONPOCAaMH pEIICHWH HEPaBeHCTB U
UCTOJIb30BaHUE CBOMCTB W TrpadukoB (GYHKIMH TpH  pEIICHUH
HEpaBEHCTB.

Pemienne HepaBeHCTB W CHUCTEM HEPABEHCTB C IPUMEHEHHUEM
Pa3IUYHBIX CIIOCOOOB.

[Tpumenenue MaTeMaTHYeCKUX METO/IOB TSt pereHus
COZIEPIKATENbHBIX 33/1a4 W3 PAa3IMYHBIX O0JIACTEH HAyKH W NPAKTHKH.
HHTepnpeTrpoBaHne pe3yabTaToB C YUETOM PETbHBIX OTrpaHUYCHHUH

QJIEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOATHOCTH U CTATUCTHUKHU

OcHoBHBIE TOHATHSA

N3ydyeHue mnpaBuiaa KOMOMHATOPUKM W TNPUMEHEHHE IpPU PELICHUU

KOMOUHATOPHKH KOMOMHATOPHBIX 3a/1a4.
Pemenne xoMOMHATOpPHBIX 3aJady METOJOM Iepedopa M MO HpaBHIY
YMHOXEHHUS.
O3HakOMJIEHME C TOHATUAMHU KOMOWHATOPHKHU: pa3MEUICHUSIMH,
COYETaHUSIMH, IEPECTAHOBKAMH U (HOpMYJIaMHU AJIs1 UX BBIYUCIICHHUS.
OObsicHeHHe W TpUMEHEeHHEe (HOopMyI JUTs BBIYUCICHHS Pa3MELICHHH,
NIEPECTAaHOBOK M COUYETAaHUH IPU PELIEHUH 3a4a4.
Oznakomiuenue ¢ 6uHoMoM HetoToHa u TpeyronsHukoM Iackass.
PemenneM npakTHYECKHX 3a/1ad € MCIOIb30BAaHUEM MOHITHH U NPaBUII
KOMOMHATOPUKHU
JIEeMEeHTBI Teopuu| V3ydeHre KIACCHYECKOTO OINpPEAEICHUS BEPOATHOCTH, CBOMCTB
BEPOSITHOCTH BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenune nmpuMepoB BbIYMCIEHUS BEposTHOCTEH. Pemenue 3anau
Ha BBIYMCIIEHHUE BEPOSTHOCTEN COOBITHI
IIpencraBaenue O3HakOMJIEHHME C TMPEACTABICHUEM YHUCIOBBIX JAHHBIX M HX
AAHHBIX (Tabauubl,| XapaKTepUCTUKAMU.
AUATPAMMBI, Pemenne mnpakTHuecKux 3ajad Ha OOpabOTKY 4YHCIOBBIX JaHHBIX,
rpadpuxn) BBIYMCIICHUE UX XapaKTEPUCTUK

I'EOMETPUA

IIpsimble ¥ MJIOCKOCTH
B IIPOCTPAHCTBE

DopmMyJIHpPOBKAa U TMPHUBEACHUE JOKA3aTEIbCTB MPU3HAKOB B3aHMMHOIO
PacCIIONOKEHUS NPSIMBIX U IUNIOCKOCTEN. Pacnio3HaBaHue Ha yepTexax u
MOJIENSAX PA3IMYHBIX CIIYy4aeB B3aWMHOTO PACMHOJIOKEHHS TMPSIMBIX U
IJIOCKOCTEH, ApTyMEHTUPOBAHUE CBOUX CYXKICHUM.

DopMyJIMPOBAHUE ONPEAECICHUM, MPU3HAKOB U CBOMCTB MapaJlIEIbHBIX
Y NIEPHEHANKYISIPHBIX MJIOCKOCTEHN, ABYTPAHHBIX U JTUHEHHBIX YIJIOB.
BrinosiHeHNE TOCTPOEHUA YIJIOB MEXKAY MPSIMBIMU, MPAMOA U
IJIOCKOCTBIO, MEXK/Y IIOCKOCTSIMU I10 ONKMCAHUIO U PaClO3HaBaHHUE UX
Ha MOJIEJIAX.

IIpumeHeHne TPU3HAKOB W CBOWCTB PACHOJIOKEHUS IMPSAMBIX U
TJIOCKOCTEN MPH PEIICHUH 3a/1a4.
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N300pakeHre Ha pHUCYHKax UM KOHCTPYHMPOBaHME Ha MOJEIAX
NEPIEHIUKYJIPOB U HAKIIOHHBIX K IJIOCKOCTH, MPSIMBIX, TapajlIeIbHbIX
IUIOCKOCTEH, YIVIOB MEXIy HpSIMOM M IIOCKOCTbIO U OOOCHOBaHUE
IIOCTPOCHHS.

Pemenne 3agad  Ha  BBIUMCIEHHE TE€OMETPUYECKUX  BEJIIMYMH.
OnucelBaHME PACCTOSHUSA OT TOYKM 1O IUIOCKOCTH, OT MPSMON 110
IUIOCKOCTH, MEXZAY IUIOCKOCTSMH, MEXKIY CKpEIIMBAIOIIMMHUC
NPSMBIMU, MEXKAY MPOU3BOJIBHBIMH (DUTYpaMU B IIPOCTPAHCTBE.
DopMyIUPOBaHUE U JIOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX
(TeopeM CyleCTBOBaHMs, CBONCTBA).

N300pakeHre Ha uyepTexax M MOJENAX PacCTOSIHUS U OOOCHOBAaHUE
cBouX cyxzaeHuil. OmpeneneHue ¢ BBIYUCICHUE PACCTOSHUNM B
npoctpadctBe. IlpuMenenue QopMmyn M TeopeM IUITAHUMETPUM IS
pelIeHus 3a1ay.

O3HakOMJICHHE C IOHATHEM IMAapPAJUIEIbHOIO NPOCKTUPOBAHUSA U €TI0
cBoicTBaMu. Popmynuposanue meopemvl 0 NAOWAOU OPMOLOHANLHOU
npoeKyuu MHO20Y201bHUKA.

[TpumeHneHue Teopuu 1151 000CHOBAaHUS IIOCTPOECHUMN U BHIYMCICHUM.
ApPryMEHTHUpOBAaHHE CBOUX CYXKJIEHUH O B3aUMHOM pPaclOJIOXKEHUHU
IPOCTPAHCTBEHHBIX (QUTYD

MHOrorpaHHuKH

Onucanne M XapakTepUCTHKAa pa3jIUYHBIX BUIOB MHOIOI'DAaHHUKOB,
IIEPEUYHCIICHNE UX JJIEMEHTOB U CBOWCTB.

N300pa’keHre MHOTOIPAaHHMKOB ¥ BBIIOJIHEHHE [OCTPOEHHUsS Ha
M300paXEHUSIX U MOJIEJISIX MHOTOTPAaHHUKOB.

BbruncneHue JIMHEHHBIX 3J€MEHTOB U YIJIOB B IIPOCTPAHCTBEHHBIX
KOH(HUTypanusix, apryMeHTUPOBAHNE CBOUX CYKICHUH.
XapakTepucTuka U n3o00pakeHue CEUEHUH, paseepmku
MHO202PAHHUKOB, BBIYACIICHUE IIJIOIAEN TIOBEPXHOCTEMN.

[Toctpoenue mpocTedmMx cedeHud KyOa, NPU3MBI, MHPAMUIBL.
[TpumeHneHue (HakToB U CBEIEHUIN U3 IUTAHUMETPHH.

O3HakoMleHHME €  BHJAMU  CHMMETPHUM B IIPOCTPAHCTBE,
dbopMyIUpOBaHHE  OMpEACTIEHUM W  CBOMCTB.  XapaKTepUCTHKA
CUMMETpPUU TeJ BPALLEHU U MHOIOTPAaHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPHH IIPU PEIICHHUH 3a/1a4.

Hcnonb3oBaHue mnpuOOpPETEHHBIX 3HAHMW JUIsI  HUCCIENOBaHUA MU
MOJICJIMPOBAHUS HECIIOKHBIX 3aa4.

N300paxeHre OCHOBHBIX MHOTOIPAaHHUKOB U BBIMIOJHEHUE PUCYHKOB 10
YCJIOBHSIM 3aJ1a4

Tena u noBepxHoCTH
BpAaLlleHUs

O3HakomJieHHE C BHJAMH TeJl BpalleHHus, (OPMYIUPOBAHUE HX
ONPENIETICHUIN U CBOMCTB.

DopMyIUPOBAHUE TEOPEM O CEYEHMHM IIapa IJIOCKOCTBIO U IIIOCKOCTH,
KacaTelbHOHU K cepe.

XapakTepucTuka W H300paKeHHe TeNl BpalleHHs, WX pa3BEepTKH,
CEUEHHUS.

Pemenne 3amau Ha IIOCTPOEHHME CEUEHUM, BBIUMCICHHME JJIUH,
pacctosHui, yriaoB, Iom@aned. IlpoBeneHne  mOKa3aTeNbHBIX
paccyXJIeHU IIpU PEIICHUH 3ajad.

IIppuMeHeHne CBOMCTB CHMMETPUM NIPU pEUIEHUM 3aJa4 Ha Tena
BpalleHNs, KOMOMHAIIHIO TEJl.

N300paxeHre OCHOBHBIX KPYIJIBIX T U BBIIIOJHEHHUE PHUCYHKA IO
YCIIOBUIO 33J1a4H

HN3mepenus B

O3HaKOMJICHHE C IIOHATHUSIMHU Imomaanun H O6’BeMa, aKCuoMaMu Hu
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reoMeTpuu

CBOMCTBaMH.

Pemenne 3amad Ha BBIUMCICHHE IUIOMAACH TMJIOCKUX (UTYp C
IPUMEHEHUEM COOTBETCTBYIOUIMX (OPMYII U (PAKTOB U3 IUIAHUMETPHH.
W3yueHne TeopeM O BBIUUCICHHUH OOBEMOB INPOCTPAHCTBEHHBIX Tel,
peleHye 3a7a4y Ha IpUMeHeHHe (GOopMYyIT BEIUMCIEHUS 00bEMOB.
W3yuenne Qopmyn Uil BBIYHCICHHUS IUIOLIA/IEH MOBEpPXHOCTEH
MHOT'OTPaHHUKOB U T€JI BPALCHHUS.

O3HaKOMJICHHE C METOJIOM BBIUMCIICHUS IO TIOBEPXHOCTH chephl.
Pemenne 3agay Ha  BBIUMCICHME  IUIOHIAJEHd  IOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJI

Koopaunarsi
BEKTOPbI

O3HakoMJIEHHE C NOHATHEM BeKTOpa. M3yueHue nekapTOBOM CUCTEMBI
KOOPAMHAT B IMPOCTPAHCTBE, MOCTPOCHUE 110 3aJaHHBIM KOOpJAWHATAM
TOYEK M IUIOCKOCTEW, HaxO0XJEHHWE KOOpAMHAT TodeK. HaxoxaeHue
YpaBHEHHI OKPYKHOCTH, CHEpbI, TUIIOCKOCTH. BhIuncienne paccTosHui
MEXIY TOUKaMHU.

N3ydenune cBOMCTB BEKTOPHBIX BEJIMYMH, IIPABUJI PA3JIOAKEHUSI BEKTOPOB
B TPEXMEPHOM IIPOCTPAHCTBE, MPABUII HAXOXKACHHUS KOOPAUHAT BEKTOpa
B IIPOCTPAHCTBE, IMpPaBWI JEUCTBUH C BEKTOPaMH, 3aJaHHBIMU
KOOpJAMHATAMH.

[IpruMmeHeHne TeoprHn Mpy PEIICHUH 3a]1a4 Ha JEHCTBUS C BEKTOPAMHU.
N3yueHue  CKamspHOTO  NPOU3BEACHUS  BEKTOPOB, BEKTOPHOIO
ypaBHEHUS MPSAMOW U TUIOCKOCTHU. IIpuMeHeHue Teopun Npu pelieHun
3a/1a4 Ha JEHCTBUSA C BEKTOpaMH, KOOPAMHATHBIA METOJ, IPUMEHEHUE
BEKTOPOB ISl BBIYMCIIEHUS BEJIMYUH YIJIOB U PACCTOSHUM.
O3HakoMJIEeHME C JI0Ka3aTelIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMMHOM pPAaCIOJ0KEHUHA NPSAMBIX U TUIOCKOCTEH C HCMOJb30BAHUEM
BEKTOPOB
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YYEBHO-METOJUYECKOE U MATEPUAJIBHO - TEXHUYECKOE
OBECIIEYEHME ITPOT' PAMMBI YYEBHOM JUCIHUATIIIUHBI «<MATEMATHKA
(BKVIIOYASA AJITEBPY U HAYAJIA MATEMATHYECKOI'O AHAJIM3A,
I'EOMETPHIO)»

Jns  peanu3anMuM  IporpaMMbl  y4eOHOW — JUCHMIUIMHBI — NPEIyCMOTPEH  KaOWHEeT
«MaTeMaTu4ecKkux nucturiney (Nel5/27), ocHameHHbIH 000pyI0BaHHEM:

1./locka ayauropHas;

2. Pa3zgaTouHblii MaTepua;

3. Mopenu;

4. CTeHpl;

5. IeMOHCTpallMOHHBIN MaTEpHAll.

PEKOMEHAYEMAS JIUTEPATYPA

OcCHOBHbBIE HCTOYHUKH:

1.boromonioB H. B. Anrebpa u Hayana ananusa: yaeoHoe nocooue mist CITIO / H. B. Boromosnos.
[Dnexrponnsiii pecypc] — M.: UznarensctBo FOpaiit, 2020. — 240 c¢. — Pexum mocryma:
https://biblio-online.ru/viewer/algebra-i-nachala-analiza-449037#page/2

JlonotHUTe/IbHbIE HCTOYHUKU:

1.boromosos, H. B.I'eometpus : yae6HOe mocobue mnst CITO / H. B. Boromosios. [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 CIT1O / H. B. boromonog, I1. . Camoiinenko. —
5-e u3n., mepepad. u jor. [DnekTpoHHBI pecype] — M.: U3natenserBo FOpaiit, 2020. — 401 ¢. —
Pexxum noctyna: https://biblio-online.ru/viewer/matematika-449006#page/1

3. boromomnos, H. B. Ilpaktudeckue 3anstust mo marematrke. B 2 4. Yacte 1: yyeOHoe mocobue

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. boromornos, H. B.Ilpaktuueckue 3ansatus no maremaruke. B 2 4. Yacts 2: yueOHOe nocolue A
CIIO / H. B. boromonoB. — 11-e u3z., ucnp. u fom. [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#page/2

Nudopmanuonnbie #u nudpoBbie TEXHOJIOTHH (MporpaMMHoOe  olecredeHue,
COBpeMeHHbIe Inpo(eccHoHa/bHbIe 0a3bl JAaHHBIX M HWH(pOpPMALMOHHBIE CIPABOYHBIE
CHCTEMBI)

VY4yebHas JOUCHMIUIMHA NpPeAyCMaTpUBaeT OCBOCHHE WH(POPMAIMOHHBIX U IM(POBBIX
TexHojoruil. Peanmuzanusa nu@poBBIX TEXHOJIOTHH B 00pa3oBaTeIbHOM IPOCTPAHCTBE SBIISETCS
OMHOW M3  BaxHEWmMX  Hened  oOpa3oBaHMs,  Jaromeld  BO3MOXKHOCTH  pa3BHUBATh
KOHKYPEHTOCIIOCOOHbIE KauecTBa OOydaroluxcsi Kak OyAyHMX BbICOKOKBAJIU(UIIMPOBAHHBIX
CIIELUATIUCTOB.

[{udpoBble TEXHONOrMH MPEAyCMAaTPUBAIOT Pa3BUTHE HABBIKOB J(PQPEKTUBHOTO pELICHUS
3a71a4 Mpo(eCCHOHAIBHOI0, COLMAIBHOT0, TMYHOCTHOTO XapaKTepa ¢ UCHOIb30BAHUEM PA3IUYHBIX
BUJIOB KOMMYHUKAIIMOHHBIX TeXHOJOrHi. OcBoeHue IUGPOBHIX TEXHOJIOTHUH B paMKax JTaHHOM
JMCLUIUIMHBL OPUEHTHPOBAHO Ha CHOCOOHOCTH OE30MacHO M Ha/IeXKalluM o0pa3oM MOJIy4aTh
JIOCTYTI, YIPaBJsATh, WHTEIPUPOBATh, OOMEHHBAThCS, OIIEHMBATh W CO3/aBaTh WH(GOPMAILUIO C
MOMOIIbI0  LU(POBBIX YCTPOMCTB U  CeTeBBIX TexHosoruil. dDopmupoBaHue UPPOBOU
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KOMIICTCHTHOCTH  MIpCAnojaracTt pa6 OoTy C JOaHHbIMH, BJIaACHUC HWHCTPYMCHTaAMU  UIA
KOMMYHUKAIIUH.

DIeKTPOHHO-0MOJIMOTEYHAsI CUCTeMbI U 0a3bI TAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okaszanue yciyr ot 10.03.2020
Ne OB CVY 437/20/25 (CereBas anmekTpoHHass OMOIMOTEKA)

2. DnekrpoHHO-OMONMMOTEeYHass cucreMa usgatenscTBa «Jlamby  (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHUE YCJIYr MO MPEJOCTABICHUIO JIOCTyHa K 3JIEKTpPOHHBIM u3aanusm OO0
«M3natenbcTBO Jlanb» ot 03.04.2023 Ne 1)

3. DiekTpoHHO-OMONMOTEUHass cuctema wusnarenbcrBa «Jlanb»  (https://e.lanbook.ru/)
(ToroBop Ha OKa3aHHE YCIYr MO MPEIOCTaBJICHUIO OCTYyNa K AEKTPOHHBIM u3maHusMm OO0
«M3natenbcTBo Jlanb» ot 06.04.2023 Ne 2)

4. ba3za naHHBIX IEKTPOHHBIX HHPopMannoHHbIX pecypcoB ®I'BHY ITHCXB (morosop mo
o0ecreYeHnIo JOCTyna K AJeKTpoHHBIM HH(popManuonHsiM pecypcam ®I'BHY IHHCXbB uepes
tepmuHan ypanennoro aoctyna (TY ®I'BHY LHHCXB) ot 07.04.2023 Ne 6/n)

5. DnextpoHHO-OMONMMOTeuHass  cuctema  «AgriLiby  ®T'BOY  BO  PTA3Y
(http://ebs.rgazu.ru/) (monoMHUTEIBHOE COTJIAIICHHE HA MpeAocTaBieHue qoctymna ot 13.04.2023 Ne
0/1 k JIunenznonHoMy 1oroBopy oT 04.07.2013 Ne 27)

6. DnekTpoHHass OuOmMoTedHas cuctreMa «HanmoHanmbHBIN UPpPOBON pecypc «PyKoHT:
Komnekiun «ba3oBsiit maccuBy u «Kosoc-c. Cenbekoe xo3siictBoy (https://rucont.ru/) (morosop Ha
oKa3aHue YCIyT 1o npenocrapieHuto goctymna ot 04.04.2023 Ne 2702/6122)

7. 000 «AnexrponHoe m3aarenbcto FOPAWUT (https://urait.ru/) (moroBop Ha oKasaHHe
yCcIyr MO NpeNoCTaBlIeHUIO0 JocTyna K oOpasoBatenbHoi Mmiargopme OOO «DneKTpoHHOE
m3matenbctBo FOPAMTY ot 06.04.2023 Ne 6)

8. DnekrpoHHo-OnOMOTeYHast cuctema «BepHanckuity (https://vernadsky-lib.ru) (morosop
Ha 0€3B03ME3THOE HCIIONIb30BaHKe pou3BeaeHuii oT 26.03.2020 Ne 14/20/25)

9. baza manueix HDOB «HammonansHas sinextpoHHas OubOmuoreka» (https://rusneb.ru/)
(moroBop o moakmroueHuu Kk HOb u mpenocraBnennu gocryna k oosexkram HOb ot 01.08.2018 Ne
101/HB3b/4712)

10. Cornamenue o COTPYAHHYECTBE IO OKa3aHHIO OMOIMOTEYHO-MH(GOPMALMOHHBIX H
COLIMOKYIBTYPHBIX YCIYT TOJb30BaTENIIM YHUBEPCHUTETAa W3 YHCIAa HWHBAJIHAOB 10 3pPEHHUIO,
CJTA0OBUIAIINX, HHBATUIOB IPYTHX KATETOPUH C OTPaHWYCHHBIM JOCTYIIOM K WH(pOpPMAIUH, JIUII,
UMEIOIUX TPYAHOCTH ¢ ureHueM MiockoneyaTHoro Tekcta TOIBYK «TambGoBckas obmacTHas
yHUBepcasibHass Hay4Has OuOimmoreka wuM. A.C. [lymkunaa» (https://www.tambovlib.ru)
(cornmammenue o cotpyanuyecte oT 16.09.2021 Ne 6/H)

HNupopmManoHHbIE CIPABOYHbIEC CHCTEMBI

1. CunpaBounas mpaBoBas cucrema Koncynbrantllntoc (moroBop mocTaBKH U
COIPOBOXKACHUS FK3eMIuIsIpoB cucteM Koncynbrantllnroc ot 03.02.2023 Ne 11481 /13900/3C)

2. OnexTpoHHBIA nepuoaudeckuii cnpaBouHuk «Cucrema 'TAPAHT» (moroBop Ha yciyru
0 COMPOBOXKICHHIO OT 22.12.2022 Ne 194-01/2023)

CoBpeMeHHbBIe TPO(ecCHOHAIbLHBIE 0a3bI TAHHBIX

1. ba3a naHHBIX HOPMAaTHUBHO-TIPABOBBIX AaKTOB HH(pOPMAIMOHHO-00pa30BaTeIbHON
nporpammel «Pocmerony (morosop ot 11.07.2022 Ne 530/2022)

2. baza pmannpix Hayunoit snekrtponHoit Oubianorexku eLIBRARY.RU — poccuiickuit
MH(OPMALIMOHHO-aHAIUTUYECKUIT TopTal B O0NAaCTH HAyKH, TEXHOJIOTMHM, MEIUIMHBI U
obpasoBanus - https://elibrary.ru/

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

4. OrtkpeiTele naHHble  DenepanbHOl  CIIyKOBI

https://rosstat.gov.ru/opendata
JIuleH3noHHOe M CBOOOJHO PpACHpOCTPaHsieMOe NMPOrpaMMHoOe oOecriedyeHue, B TOM

YHcJIe 0Te4eCTBEHHOT0 MPOU3BOICTBA
Ne HaumenoBanme | Pazpabotuuk [10 JocTynHoCTh Ccpbuika Ha PexBuzutsl
(mpaBooOiiamaTens) | (JIUIEH3HMOHHOE, Enunsiii peectp | moaTBepikIaromero
CBOOOJTHO pOCCHITCKIX JOKyMEeHTa (IIpH
pacrpocTpaHsiemMoe) [ mporpamm st HAJTNYHH)
OBM u B/ (npu
HaJTUIHH)
1 Microsoft Microsoft JIuieH3uOHHOE - JlunieH3us
Windows, Corporation ot 04.06.2015 Ne
Office 65291651 cpoxk
Professional JIENCTBUSA:
O6eccpouHo
2 AnTuBupycHoe | AO «JlaGoparopus |  JlureH3noHHOE https://reestr.dig | CyOnuieH3u0HHBI
POrpaMMHOE Kacnepckoro» ital.gov.ru/reestr | ii morosop ¢ OO0
obecrieueHme (Poccust) /366574/?sphras «Codreke» ot
Kaspersky e_id=415165 06.07.2022 Ne 6/H,
CPOK JICHCTBHSL: C
22.11.2022 o

Endpoint Security
JUIsL OnU3Heca
22.11.2023

3 MoiiOduc 00O «Hogsie JluneH3uoHHOE https://reestr.dig | Konrpakr ¢ OO0
CrannapTHBIH - o0ayHbIe ital.gov.ru/reestr «PyOukon»
OducHbIi makeT TEXHOJIOTUN /301631/?sphras | ot 24.04.2019 Neo

JUTsE pabOTHI € (Poccus) e_id=2698444 | 036410000081900
JIOKyMEHTaMHU 0012
Y MOYTOHN CPOK JIEHCTBUSA:
(myoffice.ru) 0eccpodHo
4 [TporpamMmmHuast AO JluneH3snonHoe https://reestr.dig |  JlumeH3nOHHBIH
cHCcTEMA IS «AHTHIIIIaTHAT ital.gov.ru/reestr norosop ¢ AO
OOHapyXCHUS (Poccus) /303350/?sphras | «AuTumiaruat ot
TEKCTOBBIX e_id=2698186 17.04.2023 Ne
3aMMCTBOBaHUH B 6627, cpok
y4eOHBIX U JEUCTBHSA: C
Hay4YHBIX paboTax 17.04.2023 no
«AHTHUIIIaruaT 16.04.2024
BY3»
(https://docs.antip
lagiaus.ru)
5 Acrobat Reader | Adobe Systems CBoboaHO - -
- IPOCMOTP pacrpocTpaHsieMoe
JOKYMEHTOB
PDF, DjvU
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https://ru.wikipedia.org/wiki/Adobe_Systems

Foxit Reader
- IPOCMOTP

JOKYMEHTOB

PDF, DjvU

Foxit Corporation

CB00OIHO - -
pacmpocTpaHseMoe

NN E

Pecypchbl nHPOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « UHTEepHET)
CDTOwiki: 6a3a 3Hanuii o 1udposoii Tpanchopmaruu https://cdto.wiki/

HudpoBbie HHCTPYMEHTHI, NPUMeEHsIEMbIEe B 00pa30BaTeJIbHOM MpoLecce
LMS-mnardopma Moodle
Bupryansnas nocka Mupo: miro.com
Bupryansnas nocka SBoard https://sboard.online
Bupryansnas nocka Padlet: https://ru.padlet.com
O6umaunbie ceppuchl: Anaekc./luck, O6m1ako Mail.ru

Cepsucsl onpocoB: Sugexc @opmbr, MyQuiz

Cepaucsl BuaeocBs3u: Suaekc tenemoct, \Webinar.ru
CepBuc coBMeCTHOM pabOTHI Hall MpoeKTaMu st HeOonbmux rpymmn Trello http://www.trello.com

I_II/I(l)pOBbIe TEXHOJOIMH, IPUMEHSAECMBIC IIPHU U3YICHUHN NUCHUIIJIUHDBI

[{u¢poBble TEXHOJIOTUN

Buzpsl yaeOHOW paOOTHI, BHITTOTHSIEMBIE C
IpUMEHEHHEM IU(POBOM TEXHOJIOTHU

=

OO0avHbIe TEXHOJIOTUN

WuauBuayanbHble 3a1aHUs

2. Boneimne nanaeie

NunuBuyanbHbIe 3a1aHUS
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PabGowas mporpamma pa3paboTaHa Ha OCHOBE (elepalbHOIO TOCYIApCTBEHHOTO
oOpasoBarenbHOr0 cTaHmapra cpeaHero obmiero obpazoBanus (OI'OC COO), yTBEpKIEHHOTO
[Tpukaszom Munucrepcra oopa3zoBanus u Hayku PD ot 17 mas 2012 r. Ne 413; B COOTBETCTBUH €
PexoMenmanusMu 1O OpraHu3aldy HOJXYYEHHS cpegHero olmiero oOpa3oBaHus B Ipenenax
OCBOCHHS 00pa30BaTENbHBIX MPOrpaMM CpEeIHEro NpOoQecCHOHATbHOTO O00pa3oBaHMs Ha 0Oasze
OCHOBHOTO 00Imero o0pa3oBaHHs C Yyd4eToM TpeOOBaHUH (enepalbHBIX TOCYIapCTBEHHBIX
00pa3oBaTEeNbHBIX CTAaHIAPTOB M MOJy4aeMOW Mpodeccud WM CIEHUATBHOCTH CPEIHETO
npodeccroHaIbHOr0 00pa3oBaHus (IMMCbMO JlemapraMeHTa TocyIapCTBEHHOW IMOJUTUKU B chepe
noAroToBku pabounx kaapos u JII1O MunoopHayku Poccun ot 17.03.2015 Ne 06-259).

ABTOp:

Conpnarosa H.B., npenonaBarens

LIEHTpa-KoJIe’Ka MPUKIAHBIX KBATU(pUKALIMHA /

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

Penensenr:

Kpacnora JI.M., npenogaBaresb

[EHTpa-KOJUIe/ KA MPUKITATHBIX KBATU(DUKAIHNA .

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

[Tporpamma paccmorpena Ha 3acemanuu LMK  «KommbrotepHble ceth W WH(POpPMALMOHHBIC
TEXHOJIOTUI

npoTokosi Ne 6 ot «22» stuBaps 2020 r.

IIporpamma paccMOTpeHa Ha 3acelaHud y4eOHO-METOJMYECKOM KOMHCCHM LEHTpa-KoJUIeIkKa
npukinaaabix kKBamupukanuit ®I'BOY BO Muuypunckuii [AY

poTokod NeS ot «24» suBaps 2020 r.

[IporpamMma yTBepxeHa Pemenriem Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA

mpoTokos Ne5 ot «27» auBapa 2020 r.

[IporpamMma nepepaboTaHa U JOTMOJNHEHA B COOTBETCTBUM ¢ TpeboBaHussmMu GI'OC COO
ITporpamma paccmorpena Ha 3acenanun I[IMK «KommbroTepHble ceTd M HMH(OpMAIMOHHBIE
TEXHOJIOTU

npotokod Ne 9 ot «19» anpens 2021 r.

[IporpamMMa paccmoTpeHa Ha 3acefaHMM Y4EOHO-METOJMYECKONM KOMHUCCUHM LEHTpa-KoJIeKa
npukiaaabeix kBanupukanuit ®I'bOY BO Muuypunckuii [AY

npotokod Ne 8 ot «21» anpens 2021 r.

ITporpamma yTBepskaeHa PemennemM Y4ueOHO-METOANYECKOTO COBETa YHUBEPCUTETA

npotokod Ne 8 ot «22» anpens 2021 r.

[IporpamMma nepepaboTaHa U JOTMONIHEHA B COOTBETCTBUH ¢ TpeboBaHusiMu GI'OC COO
ITporpamma paccmotpena Ha 3acenanun I[IMK «KommbrorepHble ceTd M HMH(OpMAIMOHHBIE
TEXHOJIOTU

npotokod Ne 9 ot «18» anpens 2022 r.

[IporpaMma paccMoTpeHa Ha 3ace/laHui y4eOHO-METONYECKOW KOMUCCHH IIEHTpa-KOoJIIe1Ka
npuknaaaeix kBamupukanuit ®I'BOY BO Muuypunckuii [AY

npoTokoa Ne 9 ot «20» anpenst 2022 r.

ITporpamma yTBepkaeHa Pemennem YueOHO-METOANYECKOTO COBETa YHUBEPCUTETA

npoTokoa Ne 8 oT «21» anpenst 2022 r.
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[Iporpamma mepepaboTaHa U IOMOJNHEHA B cOOTBeTCcTBUU ¢ TpeboBanusimu ®I'OC COO
[Iporpamma paccmorpena Ha 3acemannu [IMK «KommnbrotepHbie ceth u WHGOpMAIMOHHBIC
TEXHOJIOTUI

npoTokoa Ne 11 ot «16» utonss 2023 r.

[Tporpamma paccMOTpeHa Ha 3aceAaHuU Y41eOHO-METOAMYECKOH KOMUCCUH LIEHTPa-KOJUIeKa
npukinagaeix kBamupukanuii ®PI'bOY BO Muuypunckuii [AY

nporokoi Ne 11 ot «17» urons 2023 r.

[Iporpamma yTBepxeHa Pemenrem Y4eOHO-METOAMUECKOTO COBETa YHUBEPCUTETA

npotokoi NelO ot «22» utons 2023 r.
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