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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma yueOHOU aucuuruinHbl «Matematuka (BKJIoyas anreOpy v Hadaja
MaTEMaTHYECKOTO aHan3a, TEOMETPHIO)» (Hanee — «MareMaTukay) npeaHa3HadeHa i1 U3ydeHUs
MaTeMaTUKH B IIEHTpe-KoJieke npukiaanbix kpamdukammii @I'bOY BO Muuypunckuit ['AY,
peayim3yronieM 00pa30BaTEeIbHYI0 NpOrpaMMy CpeaHero o0mero oOpa3oBaHus B Mpeaenax
OCBOCHHSI OCHOBHOM mpodeccrnoHanbHoi obpazoBarenbHoi mporpammbl CITO Ha 6a3ze 0CHOBHOTO
obmiero oOpa3oBaHWsi TpU MOATOTOBKE KajapoB 1Mo crnenuanbHocTH 35.02.06 TexHomorus
MIPOU3BOJICTBA U NMEPEPAOOTKH CETHCKOX03IHCTBEHHOM MPOTYKINH .

Pabowas mporpamma paspaborana Ha ocHoBe TpeboBanuii ®PI'OC cpeanero obiero
o0Opa3oBaHUs, MPEIbIBISIEMbIX K CTPYKTYpE, COACPNKAHHIO W PE3yJbTaTaM OCBOCHHUS Y4eOHOMU
TUCHUIUIMHBL  «MareMaTuka», B COOTBETCTBHH C METOJUYECKHUMH PEKOMCHIAIUSAMHU TIO
peaMzanuu cpeHero oouero oOpa3zoBaHus B Mpeeiax OCBOEHUS 00pa3oBaTeNIbHOI MpOrpamMMbl
cpenHero mnpodeccHoHanbHOrO0 00pa3oBaHUsT Ha 0a3e OCHOBHOTO o0miero oOpa3oBaHUS,
yTBEpKJI€HHbIMU MuHHCTEpCTBOM IpocBelienus Poccuiickoit @enepaunn 14.04.2021 rona.

Cogepxanue mporpaMmbl «MareMaTHKa» HAMpPaBICHO Ha JOCTHIKCHHE  CIICIYIOIIMX
1HeJIei:

e oOccrieueHre CcHOPMHPOBAHHOCTH TIPEJCTABICHUNA O COIHAIBHBIX, KYJbTYPHBIX U

HCTOPUYECKHUX (DAaKTOpax CTAHOBJICHHS MAaTEMATHKH;

e obecreyeHne cHOPMHPOBAHHOCTU JIOTMUECKOTO, aITOPUTMHUYECKOTO M MaTeMaTH4eCKOIo

MBIIUICHHUS,

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

00I11eueI0BEYECKOI KYIbTYPhl, YHUBEPCATLHOM SI3bIKE HAYKHU, MO3BOJISIOLIEM OMHUCHIBATH U

M3Yy4aTh peasIbHBIC MMPOIIECCHI U SIBIICHUSI.

OBIIAS XAPAKTEPUCTUKA YYEFHOM JUCIHUATIIMHBI <MATEMATHUKA
(BKVIIOYASA AJITEBPY N HAYAJIA MATEMATHUYECKOI'O AHAJIM3A,
TF'EOMETPHUIO)»

Marematuka sBiseTcs (PyHAAMEHTaIbHOW 00I1€00pa30BaTENbHON JUCHUIUIMHON €O
CIIOKHMBIIUMCS ~ yCTOMYMBBIM  COJEpKaHUEM U OOmMMH TpeOOBaHUSIMHU K TOATOTOBKE
oOydJaronmxcsi.

OO61mue 1eny n3y4eHus MaTeMaTHKU TPATUIIMOHHO PEan3yloTCs B YEThIPEX HAIIPABICHUSX:

1) oOuiee mpencraBiaeHue 00 UaESX U METOJIaX MaTEMaTHKU;

2) UHTENIEKTYyaTbHOE Pa3BUTHE;

3) oBnajzicHHEe HEOOXOIUMBIMH KOHKPETHBIMH 3HAHUSIMHA U YMEHUSMU;

4) BociUTaTeNIbHOE BO3/IEHCTBHE.

Jns TexHudeckoro npoduiis npopecCHoHaIbHOI0 00pa3oBaHus BHIOOD 1eNIel cMelaeTcs B
MparMaTU4eCcKOM HAaIMpaBJICHUH, MPEAyCMATPUBAIOIIEM YCHJICHHE W DPACHIMPEHUE MPUKIAJTHOTO
XapakTepa M3Y4eHUs MaTeMaTHUKH, MPEUMYIIECTBEHHOW OPUEHTALUN Ha aJTOPUTMHYECKUN CTUIIh
MO3HABATENBHON 1eATEIHbHOCTH.

N3yuenne maremaTtwikd Kak MpoUIbHON 0011e00pa3oBaTebHOW YYeOHOW HUCIMIUIAHEI,
yUUTHIBarONIeH crenuduky ocBanBaeMoil oOydaromumucs 35.02.06 TexHomorus mpowW3BOJACTBA U
nepepaboTKH CeMbCKOXO03IMCTBEHHOW MPOAYKITUHU , 00ECTICUHBALCTCSI:

® BBIOOPOM Pa3TMYHBIX MOIXO0OB K BBEJACHUIO OCHOBHBIX MMOHSTHIA;

e (GOpMHPOBAaHMEM CHCTEMBI Yy4YeOHBIX 3afaHuii, obecrneunBarOMX 3PGHEKTUBHOE

OCYIIIECTBIICHUE BBIOPAHHBIX IEEBBIX YCTAHOBOK;



e o0orameHueM CHEKTpa CTUiell y4yeOHON MAEsITeNbHOCTH 3a CUYeT COIJIACOBAaHUS C
BEAYUIUMH  JIEATEIbHOCTHBIMM  XapakTepucTukamu  creuuanbHoctd  35.02.06
TexHonorust Mpou3BOJICTBA U MEPEPAOOTKHU CENbCKOXO03SIICTBEHHON MPOAYKIIUY .

[TpodwmiibHas cocTaBifOmas OTPaKaeTcs B TPeOOBAHUSAX K MOJIrOTOBKE OOYyYaromIUXCs B
YacTH:

e 00Iel cUCTeMbl 3HAHUI: cojepKaTellbHbIe MPUMEPbI UCIIOJIb30BAHUS MaTEMaTHUYECKUX

ujei 1 MeTo/10B B PO eCCHOHATBHON AESITENbHOCTH;

® yMEHHUIl: pa3nuyuii B ypoBHE TPeOOBAHUI K CIOKHOCTH MPUMEHSEMbIX aIrOPUTMOB;

® [PAKTUYECKOTO HCIIOJIB30BAHUS NMPUOOPETEHHBIX 3HAHUM U YMEHUN: WHIUBUAYAIBHOTO
y4eOHOro omblTa B  IOCTPOEHMM  MAaTEMaTHMUECKUX  MOJEJEH, BbBIIOJHEHUE
HCCIIEI0BATEIBCKUX IIPOEKTOB.

Copepxanue y4eOHOM JUCHUIUIMHBI pa3padOTaHO B COOTBETCTBUU C OCHOBHBIMHU

COJIep KaTeIbHBIMU JIMHUSAMHU 00y4EHUSI MaTEMaTHKE:

e anreOpanueckas JMHHS, BKIIOYAIONIasi CUCTEMATH3AIUIO CBEICHUN O YHCciaX; U3yudeHue
HOBBIX U 0000IICHHE paHee U3yUYEeHHBIX ONepanuil (BO3BeICHNE B CTEIIEHb, U3BJICUCHHE
KOpHS, JIorapu(pMUpOBaHHE, CHHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC W 00paTHBIC K HUM);
M3YYEeHHE HOBBIX BHJOB YHCIOBBIX BBIpOKEHUW U (HOPMYI; COBEPILICHCTBOBAHHE
IPAKTUYECKUX  HABBIKOB W BBIUMCIMTEIBHOM  KYyJIbTYpBl,  pacIIUpeHHE U
COBEpIICHCTBOBAHUE alredpanyeckoro ammapata, c(QOpPMHUPOBAHHOTO B OCHOBHOM
LIKOJIE, U €r0 IPUMEHEHUE K PEILICHUI0 MaTEMaTUUECKUX U NPUKJIAJIHbIX 33/]1a4;

® TeopeTUKO-(yHKIMOHATIbHAS JUHUS, BKIIOYAIOUIAs CHUCTEMATH3AIUMI0 M PACIIUPEHUE
CBEICHHM O (YHKIMIX, COBEPIICHCTBOBAHUE TpaUUeCKHX YMEHUN; 3HAKOMCTBO C
OCHOBHBIMH HJECSIMH U METOJIaMU MaTEMaTUYECKOTO aHaji3a B 00beMe, MO3BOJISIONIEM
UCCIIEIOBATh DJJIEMEHTapHble (GYHKIUU W peliaTh MPOCTEHIINEe TeOMETPUUECKUE,
(duznyeckue u Ipyrue NpukiajaHble 3a1auu;

e JIMHUS YPAaBHEHUH W HEPaBEHCTB, OCHOBaHHAas Ha IIOCTPOCHHH M HCCIENOBAHUU
MaTeMaTHYeCKUX MOJeJel, mepecekarouascs ¢ anredpandyeckoil M TEOpeTUKO-
(YHKIIMOHAIBHOW JMHUSMM U BKJIIOYAOIAsl Pa3BUTHE M COBEPIICHCTBOBAHUE TEXHUKU
anreOpanyeckux NpeoOpa3oBaHUIl JUIsl pelleHUs] YpaBHEHHH, HEpPaBEHCTB M CHUCTEM;
(dbopMupOBaHHE CHOCOOHOCTH CTPOUTH M HCCIIENOBaTh NMPOCTEHIINE MaTeMaTHYeCcKHe
MOJIEIM IpU pELICHWH NPUKIATHBIX 3343y, 3aJad M3 CMEXHBIX M CIEHUAIbHbBIX
JUCIUIINH;

® reoMeTpuyecKas JIUHUS, BKJIIOUAIOIIAs HarJisigHble IIPEICTaBICHUS 0
IIPOCTPAHCTBEHHBIX (QUIypax U H3y4YE€HUE HUX CBOWCTB, (POPMHUpPOBAHUE U PpPa3BUTHE
IPOCTPAHCTBEHHOI'O BOOOPAaXKEHMs, Pa3BUTHE CIIOCOOOB I€OMETPUYECKHUX H3MEpPEHUil,
KOOPJMHATHOTO M BEKTOPHOTO METOJIOB JIJISl PEUICHHUS] MAaTEMaTHUYECKUX U MPUKIIATHBIX
3az1ady,

e croxXacTMyeckas JIMHHSA, OCHOBaHHas Ha pPa3BUTHUM KOMOWHATOPHBIX yMEHUH,
MIPEACTABICHU O BEPOATHOCTHO-CTATHCTHYECKUX 3aKOHOMEPHOCTSIX OKPYKAFOIIETO
Mupa.

B paboueii mporpamMMe KypCHBOM BBIJEICH MaTepHall, KOTOPHIA OTBOAWTCS Ha
CaMOCTOSITENIbHOE ~M3y4yeHHe OOy4yarolMMHUCS M MpH H3YYEHUH Y4eOHOH JAHUCIUIIIUHBI
«MaremaTrka» KOHTPOJIIO HE MOJIEKNUT.

N3yuenne oO6meoOpa3oBaTebHOM y4eOHOW AMCHUIUIMHBI «MaTemMaThka» 3aBepluaeTcs
g depeHIIMPOBAaHHBIM 3a4ETOM B IIEPBOM CEMECTPE U 9K3aMEHOM BO BTOPOM CEMECTPE.



MECTO YYEBHOM JUCHUILIMHBI B YYEFHOM ILJTAHE

VYuebHast o0uieoOpa3zoBarenabHas JUCHUIUIMHA «MaTeMaTHKa) BXOJUT B COCTaB MPEAMETHON
obnactu «Maremaruka u napopmatukay GI'OC COO u obmeodpazoBarensHoro 1ukiaa [MIICC3
cneuuanbHocTd 35.02.06 TexHOMOTHS MPOU3BOJACTBA U TEPEPadOTKU CEIbCKOXO3sIHCTBEHHON
npoaykuuu (6a3oBas MOATOTOBKA).

PE3YJIbTATBHI OCBOEHH A YYEFHOM JUCHUIIINHBI

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

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

— TIOHMMaHWE 3HAaYeHWe MaTeMaTuKe [UIsi  HayYHO-TEXHMYECKOTO  Iporpecca,
c()OPMUPOBAHHOCTh OTHOIICHHUS K MAaTeMaTHKEe KaK K 4YacTH OOMICYSIIOBEYCCKOM
KyJIbTYpbl Yepe3 3HAaKOMCTBO C HWCTOpUEH pa3BUTUS MAaTE€MaTUKE, 3BOJIIOIUEN
MaTeMaTUYECKUX HJICH;

—  pa3BUTHE JIOTHYECKOT0 MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOpaKeHUs,
AITOPUTMUYECKONU KYJIbTYPhl, KPUTUYHOCTH MBIIUICHUS Ha YpOBHE, HEOOXOIUMO IS
Oyaymeii npodeccCHOHATbHON AEATENBHOCTH, S TPOJNOJDKEHUS OOpa3oBaHUS H
camMo00pa3zoBaHus;

— OBJIAJICHWEC MATeMAaTUYCCKUMHU 3HAHUSAMA H  YMCHHUSAMH, HEOOXOAMMBIMH B
MOBCEIHEBHOM KHU3HU, JIJII OCBOGHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX AMCLUMILIUH U
JUCHUTUTMH TPO(ECCHOHATFHOTO IHKJIIA, JJIS MOJTY4YeHUs: 00pa3oBaHUs B O0JIACTSIX, HE
TpeOyOMUX yriayOJeHHON MaTeMaTHYECKOM MTOITOTOBKH;

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

— TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOATENbHOM TBOPUYECKOW U OTBETCTBEHHOMH
JeSITEIIbHOCTH;

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

® memanpeomMemHuvix:

— YMEHHE CaMOCTOSITENIbHO OIpeAesaTh Lelu JAESITeIbHOCTH W COCTaBJATh IUIAHBI
NESITENIbHOCTH; CaMOCTOSITENIbHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTHPOBATH
JeSITeNIbHOCTD; UCIOIb30BaTh BCE BO3MOKHBIE PECYPCHI JUISI IOCTHIKEHUS ITOCTABIEHHBIX
Hene M peanusalvM IUIAHOB JAESTEIbHOCTH; BBIOMPATh YCHEIIHbIE CTPAaTeTUd B
Pa3IMYHBIX CUTYaIUsX;

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

— BJaJIeHWE HaBbIKAMU I103HABATEIbHOW, Y4eOHO-HCCIEI0BAaTENbCKOM M MPOEKTHOMN
JeSITeIbHOCTH, HaBBIKAMHU paspelieHre MnpodieM; CnocoOHOCTh M TOTOBHOCTh K
CaMOCTOSITEILHOMY TOUCKY METOJOB peIIeHHs MPaKTHYECKUX 3a7ad, MPUMEHEHUIO
pa3IMYHbIX METOJOB IMO3HAHUS;

— TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSIT€IbHON HWH(pOPMAIIMOHHO-TIO3HABATEILHON

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 HM3JaraTtb 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 33J1a4 U CPEJICTB AJI UX TOCTHKEHUS;
LIEJIEYCTPEMJIEHHOCTh B IIOMCKaX M HPHUHATHUS PELIECHUH, COO0Opa3UTEIbHOCTh H
UHTYULMS,  Pa3BUTOCTb  IPOCTPAHCTBEHHBIX  IPEACTaBIEHUH;  CIIOCOOHOCTH
BOCIIPUHUMATh KPAacoOTy ¥ TapPMOHHIO MUDA;

npeomemmuuix:

c(hOPMHPOBAHHOCTh MPEIOKCHUIH O MATEMAaTHKE KaK 4acTh MUPOBOM 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 U3ydYaTh Pa3HBIC 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 IPUEMaMH PEIICHHS PallMOHAJIbHBIX M HPPAlMOHAIBHBIX,
[OKa3aTeIbHbIX, CTECIMEHHBIX, TPUTOHOMETPHUYCCKHUX YpPaBHCHHHW W HEPABEHCTB, HX
CHCTEM; HMCIT0JIb30BAaHKE TOTOBBIX KOMITBIOTEPHBIX MPOrPAaMM, B TOM YHUCIIE IS TOUCKA
NYTH PEIICHUI U WILTIOCTPAIMA PEICHHUS YPAaBHCHUN U HEPABEHCTB;
c(OpPMHUPOBAHHOCTh MPECTABICHUN 00 OCHOBHBIX MOHSATHUSIX MAaTEMaTHYECKOTO aHAIN3a
U WX CBOWCTBAaX, BJaJCHHE YMCHHEM XapaKTEPHU30BaTh MOBEACHHE (DYHKIIHIA,
UCTIOIb30BaHUE  IMOJYYCHHBIX 3HAYEHWUH JUIA  ONHCAHWS  aHajdu3a peaJbHbBIX
3aBHCHUMOCTE;

BJIaJICHME OCHOBHBIMH TMOHSATHSIMU O IUIOCKUX U TMPOCTPAHCTBEHHBIX I'€OMETPHUECKUX
¢durypax, HX OCHOBHBIX CBOWCTB; C(HOPMHUPOBAHHOCTH yMEHHWI pacro3HaBaTh
reoMeTpuueckue (GUrypbl Ha YepTekax, MOJACISIX W B PEaTbHOM MHUpE; MPHUMEHEHHE
U3YUYEHHBIX CBOWCTB reOMETpUYECKUX (pUryp u Gopmyin miisi pemieHusi TeOMETPHUECKUX
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 BEPOSITHOCTb HACTYIUICHUS! COOBITUI MPOCTEHININX MPAKTUUECCKUX CUTYAIUIX
Y OCHOBHBIE XapaKTEPUCTHKH CITyYaiHBIX BEJTHUNH;

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



COJIEP)KAHUE YYEFHOM JUCITATLIUHBI

Beenenune

Martemaruka B HayKe, TEXHHUKE, JKOHOMUKE, HHPOPMAIIMOHHBIX TEXHOJOTUSX U MPAKTUYECKOU
nesitenbHOCTH. Llenu W 3amaum u3ydeHUss MaTeMaTUKU NpU OCBOEHUHU crieuuanbHoctu 35.02.06
TexHomnorus mpPOU3BOJCTBA M MEPepadOTKH CEIbCKOXO3AUCTBEHHOM mNpoaykiuu  (6a3oBas
MOJITOTOBKA).

AJI'EBPA

PasBuTHe OHATHSA 0 YK CIIE

Ilenble u paunoHanbHble uucna. JleficTtBuTenbHble wucna. [lpubnudicennvie 6bIYUCTEHUS.

Komnnexcnvie uucaa.
Kophu, crenenu u sorapumsol

Kopuu m cremenu. KopHu HarypanbHOM cTeneHu U3 yucia U uX cBoicTBa. CTemeHu c
palMOHAJIbHBIMU IIOKA3aTEJIAMHU, UX CBOMCTBA. CTENEHM C JEHCTBUTENBHBIMU IIOKA3aTEIISIMHU.
Ceoticmea cmenenu ¢ 0elicmsumenbHbiM NOKa3ameneMm.

Jlorapugm. Jlorapupm umciaa. OcHOBHOE sorapupMuyeckoe TOXKAECTBO. JlecsaTUuHble U
HaTypajibHbIe Jorapudmsl. [IpaBua geiicteust ¢ norapudmamu. [lepexon K HOBOMY OCHOBaHUIO.

IIpeoGpa3zoBanne  ajaredpamuyeckux  BbIpaxkeHui. [IpeoOpa3oBaHue  palUMOHAIbHBIX,
MppaMOHATILHBIX, CTETIEHHBIX, TOKA3aTEIbHBIX U JOTapU(PMHUUECKUX BBIPAKECHUH.

Ilpakmuueckue 3anamusn

[IpakTrueckue npuemMbl TPUOIMKEHHBIX BbIUMCICHUNH. PUHAHCOBOE MJIaHUPOBAHUE.

[IpeoOpa3oBaHue palOHAIBHBIX U UPPALIMOHATIBHBIX BIPAXKEHUH.

Pemenue nppannoHanbHbIX YpaBHEHHUIM.

IIpeoOpa3oBanue norapu(pMUIECKUX BBIPAKEHUH.

Pemenue norapudmuueckux ypaBHEHHH.

Pemenue norapupmMudeckux HEPaBEHCTB.

Pemrenne nokasaTenbHbIX ypaBHEHU.

PelreHne nmokasaTenbHbIX HEPABEHCTB.

OCHOBBI TPUTOHOMETPUU
OcHOBHBIC TOHATHUSA
Pannannas mepa yria. Bpamarensaoe aemkenue. CHHyC, KOCHHYC, TAHT€HC U KOTAHTEHC YHCIIa.

OcHOBHbIE TPUTOHOMETPUYECKHE TOXK/IeCTBA

®opmynbl npuBeneHus. Oopmysbl crnoxkeHus. DopMyibl yaBoeHUs. Dopmynvl NOIOBUHHO2O0
yena.

IIpeoOpa3oBanus NpoCTEHIINX TPUTOHOMETPHYECKHUX BbIPAKEHUH

[Ipeobpa3oBaHre CyMMBI TPUTOHOMETPUYECKHX (DYHKIIUN B MPOHM3BEICHHE W MPOU3BEICHUS B
CYMMY. Buipaosicenue mpuzoHomempuieckux QyHKyuil uepes maneeHc no108UHHO20 apeyMeHmd.



Tpuronomerpnuyeckne ypaBHeHHsI 1 HEPaABEHCTBA

[Ipocreiime  TPUTOHOMETPUYECKUE  ypaBHEHUs. [Ipocmetiwue  mpuconomempuyecKue
Hepagencmaa.

OOpaTHble TPUTOHOMETPHYECKHEe PYHKIIUN. APKCUHYC, apKKOCUHYC, apKTaHTEHC.

Ilpakmuueckue 3anamusn

COOTHOIICHUS MEXTY TPUTOHOMETPUICCKUMH (QYHKIHSIMHU OJHOTO apTyMEHTA.

[Ipumenenue GopmyI CI0KEHUS U IBOWHOTO apryMeHTa.

ToxaecTBeHHBIE MPeoOpPa30BaHMS TPUTOHOMETPUICCKHIX BBIPAXKCHHUM.

Pemienue npocTelmmx TPUroHOMETPUYECKUX YPaBHEHUH.

®YHKIINHU, UX CBOMCTBA U TPA®UKH

@yukoun. OO0acTh ONMpeneNicHUs U MHOXKECTBO 3HAYCHWIA;, rpaduk (QyHKIUU, TOCTPOSHHUE
rpadukoB pyHKUINN, 3aJaHHBIX PA3TUYHBIMH CIIOCOOAMHU.

CaoiictBa  (yHKnuM. MOHOTOHHOCTb,  YETHOCTb, HEYETHOCTbD, OIPaHUYEHHOCTb,
MepUOANYHOCTh. [IpoMexyTku Bo3pacTaHus U yObIBaHUs, HauOOJbIlee U HAaMMEHbIlIee 3HAUYCHUS,
TOYKH 3KcTpeMyma. ['pacdmueckas maTepriperanus. [Ipumepsl QyHKIIMOHAIBHBIX 3aBUCUMOCTEH B
peasbHBIX TMpolleccax U sABIEHUsX. Apudmernueckue omnepanuu Haa GyHkuusMu. CroxxHas
byHKIUS (KoMITo3unus). [lonsimue o Henpepvl8HOCMU HYHKYUU.

Oo0patubie dyukuun. Obracmv onpedenenusi u o061ACMb 3HAYEHUL 0OpamHoU GYyHKYUU.
I'paghux obpamnou ¢hynxyuu.

CrenenHnble, NoKa3aTejibHbIe, JJorapupmMuueckue 1 TPUroHOMeTpruYecKue GyHKIMH.
OOpaTHble TPUTOHOMETPUYECKHEe PYHKIIUM

Onpenenenus GyHKIMN, UX CBOMCTBA U Tpa(UKH.

[IpeobOpazoBanust rpadukoB. [lapamnensHbIi MEPEHOC, CHUMMETPUS OTHOCHTEIIBHO OCEl
KOOPAMHAT, U CUMMETPHUS OTHOCHUTEJIBHO Hayajla KOOPAWUHAT, CUMMETPHUS OTHOCUTEIIBHO NPSAMOU
Y=X, pacTs’)KEHHE U CXKaTUE BJIOJIb OCEH KOOPINHAT.

Ilpakmuueckue 3anamusn

[Toctpoenue u urenue rpaukoB QyHKIUH.

HAYAJIA MATEMATHYECKOT'O AHAJIM3A

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

Ilonamue o npedene nocnedosamenvrHocmu. Cywecmeoganue npeoeia MOHOMOHHOU
oepanuuenHou  nocredosamenvHocmu. CyMMHpOBaHUE —TOciefoBaTenbHOCTEH. beckoHeuHo
yObIBaroI1asi reOMeTpuYecKasi IpoOrpeccHs U ee CyMMa.

IIpousBoanas. [TonsTre o npou3BoHON (DYHKIMH, €€ TeOMETPUUECKUN U (PU3MUECKUI CMBICII.
VYpaBHeHue kacateiabHOW K rpaguky QyHkuuu. [IpousBojHbIE CyMMBI, Pa3HOCTH, MPOU3BEICHUS,
gacTHOro. IIpou3BO/IHBIE OCHOBHBIX 3JeMEHTapHBIX (yHKIui. [IpruMeHeHHe NPOU3BOAHOM K
ucchaenoBaHul0 (QYHKIUA W TOCTPOCHUIO TpadukoB. [Ipouzeoonvie obOpammuou @yHKyuu u
KOMRO3UYUU YYHKYUIL.

[Ipumeps! ucnonb30BaHMs MPOU3BOAHOM /711 HAX0XK/IEHUS! HAWTYYLIEro PelIeHHUs B IPUKIIATHBIX
3aavax. BTopas npousBojHas, ee reoMeTpuuecKuil U pundeckuil cMpica. HaxoxaeHus cKopocTH
JUTSI TIpoIiecca, 3aJaHHOTO (HOPMYITOi U TpaduKOM.

IlepBooOpa3nas u uHTerpan. [IpumeHeHHe OINpeneNecHHOro0 HMHTErpajga Uil HaxXO0)KIECHUs
IJIomaan KpuBoiauHerHHoW Tpamenun. dopmyna HerooTtona-JlenOnuma. Ilpumepsl mpumeHeHUs
UHTerpaja B (PU3MKe U TEOMETPUH.



Ilpakxmuueckue 3anamus

[Ipumenenue npaBui u hopmyn audhepeHITupOBaHUS.
HuddeperurpoBanue CI0XHbIX QYyHKINH.
[IpuMeHeHne MPON3BOTHOM K UCCIICTOBAHMIO () YHKITHA.
Brruuciienue HeonpeeeHHbIX HHTETPAJIOB.
Brruncnenme onpeieieHHbIX HHTErPaioB.

YPABHEHUE U HEPABEHCTBA

YpaBHeHHs M cHCTeMbl ypaBHeHUil. PainuoHanbHbIE, MPpAaLMOHAIBHBIC, IOKA3aTElIbHbIE U
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcHoBHbIE TIPUEMBI UX PeLIeHUS (pa3oKEeHUE Ha MHOXKHUTENHU, BBEJACHUE HOBBIX HEU3BECTHBIX,
MIOJICTAHOBKA, rpaUIECKHii METON).

HepaBencrBa. PannoHanbHble, MppalMOHAJIbHbIE, TMOKA3aTEIbHbIE U MPUCOHOMEMPUUECKUE
HepaBeHCTBAa. OCHOBHbBIE IPUEMBI UX PELICHHUS.

Hcnoab3oBanue CBOMCTB M rpaukoB GyHKIMII NPU pellleHMH YPABHEHHUI U HEPABEHCTB.
Meton untepBaioB. M300paxeHre Ha KOOPAMHATHOM MJIOCKOCTU MHOXECTBA PEIIEHUN ypaBHEHUI
Y HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

IMpuxaagnbie 3a1a4un

[IpuMeHeHne MaTeMaTHUYeCKUX METOAOB JUISl PELICHUs COJAEpKATENIbHBIX 3aJa4 W3 pPa3IMYHbIX
o0JacTeil HayKH U TPAKTHKH.

WNHutepnperanus pe3ysbTara, yueT pealbHbIX OrpaHUYECHUI.

Ilpakmuueckue 3anamusn

Pelrenne HepaBeHCTB € MOMOIIBIO METO/1a UHTEPBAJIOB.

Pemrenne cucrem ypaBHEHUN.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOITHOCTEN
DJIeMeHTbI KOMOMHATOPUKH

OcHoBHbIE MOHATHS KOMOMHATOPUKHU. 3a/Ja4yu Ha TOJCYET YMCia pPa3MElIeHUi, MepecTaHOBOK,
coueranuil. Pemenne 3amau Ha mnepebop BapuantoB. dopmyna Ounoma Hpiorona. CoiicTBa
OMHOMUHANBHBIX KO3 duninenToB. TpeyroapHuk [lackams.

DJIEeMEeHThI TEOPHH BEPOATHOCTEH

CoObiTHE, BEpOSATHOCTh COOBITHS, CIOXKEHHE M YMHOXXEHHE BeposiTHocTel. [lowamue o
Hezasucumocmu coovimuti. Juckpemuas cayuaunas eeluduna, 3aKon ee pacnpeoenenus. Hucnosvle
Xapakmepucmuku OUCKPemHoUl CIyyatHou eeauyunsl. Ilonamue o 3akone 601buuUX yucer.

Jj1eMeHThI MAaTEMATHYECKOH CTaATUCTUKH

[IpencraBnenne MaHHBIX (TaONUIBI, OUATPAMMBI, TpPadUKH), 2eHepalbHAsi COBOKYNHOCHIDb,
8vlOOpKa, cpedHee apugpmemuyeckoe, meouana. Illowasmue o 3a0auax mamemamudeckou
CMamucmuxu.

Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 6epoSmHOCIHbIX Memo0o8.
Ilpakmuueckue 3anamusn
Pemenue 3aga4 Ha mo/icyeT YKcia pa3MENIeHU, COYETaHUM U TIEPECTAHOBOK.



IF'EOMETPUA
IIpsimble ¥ IIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacnosiokeHue JBYX HpsSMbIX B IpocTpaHcTBe. [lapamienbHOCTb HpsIMOH U
wiockoctd. IlapamnensHocTs  miockocTeidt. IlepneHAMKYNSIpHOCTH MPSAMOM UM MJIOCKOCTH.
[TapamtensHOCTh MUIOCKOCTEN. [lepneHauKynsApHOCTh IpsAMOM M IuIocKocTH. [leprneHaukymnsap u
HAKJIOHHAsA. YTOJ MEXAY NPSAMON M IUIOCKOCTBIO. JIBYrpaHHBIN yroj. YTojd MeXay IIOCKOCTAMM.
[lepneHUKyYISAPHOCTD JBYX INIOCKOCTEH.

I'eomeTrpuueckue mnpeoOpazoBaHUs MNPOCTPAHCTBA: MapauUIeIbHBIA MEPEHOC, CHUMMETpPHUS
OTHOCHUTEJIBHO IJIOCKOCTH.

[lapanmnensHoe mpoektupoBanue. Ilowaos opmoeonanrvholi  npoexyuu. V3o0paxkeHue
MIPOCTPAHCTBEHHBIX (PHUTYD.

MHoOrorpaHHuKHU

Bepmunbl, pebpa, TrpaHu MHOTOrpaHHuKa. Passepmka. MHozocpannvie yenvl. Buinykivie
MHo2oepanHuku. Teopema Junepa.

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

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

CummeTpun B KyOe, B apajuienuIeie, B IPU3Me U MUPaMHU/IE.

Ceuenus Ky0a, MPU3MbI U TUPAMUJIBL.

[IpencraBienre o MpaBUIIbHBIX MHOTOTpaHHHMKAaX (TeTpa’zpe, KyOe, OKTa’Jpe, AOAEKa’rape U
HUKOCAdIpe).

TeJia ¥ MOBEPXHOCTH BPALLCHHUS

Mwmnap u  koHyc. YceueHHbIH KoHyc. OcHOBaHME, BBICOTa, OOKOBas MOBEPXHOCTH,
oOpa3yroias, pa3BepTka. OceBble CEUEHHS U CEUEHHUs, TapalieIbHbIe OCHOBAHMIO.
Hlap u cepa, ux ceuenus. KacarenbHast I0CKOCTh K cdepe.

HN3menenus B reomeTrpuu

O06mwem u ero u3mepenue. MurerpansHas popmyna oobema.

@opmynel 00beMa KyOa, MPSIMOYTOJIBHOTO TapailieNienuIena, MpU3Mbl, THIHHIPA. DopMyITbl
o0beMa nupamuibl U KoHyca. @opMyiibl 00beMa 1apa U Iiomaan chepsl.

[Togo6ue Ten. OTHOIEHUE TUTOMIAEH TOBEPXHOCTEH M 00BEMOB TTOTOOHBIX TEI.

KoopanHaTtsl 1 BeKTOPHI

[IpsimoyronbHas (ekapToBa) CUCTEMa KOOPJAMHAT B MpocTpaHcTBe. DopMyiia pacCTOSTHUS MEXTY
JBYMS TOUKaMH. Y paBHEHUSI C(HEpPbl, nI0CKOCMU U NPAMOU.

Bexropsl. Monyns BekTopa. PaBeHCTBO BekTOpOB. Cl10’KEHNE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha
yucio. Pa3noxkeHue BeKkTOpa IO HaNpaBlIEHUSAM. YTOJI MEXAy IByMs BeKropamu. IIpoexius
BEKTOpa Ha ock. KoopaunaTel BekTopa. CKaasipHOE MPOU3BEIEHUE BEKTOPOB.

Hcnonp30BaHne KOOPAUHAT U BEKTOPOB IIPU PEILIEHUN MAaTEMATUYECKUX U IPUKIIAIHBIX 3aad.

Ilpakmuueckue 3anamusn

[lepneHIUKyNsp U HAKIOHHAS K IUIOCKOCTH.

JlelicTBUA HaJl BEKTOPAMH, KOOPIMHATHBIN METO/.

Brruncienue o0eMOB MHOTOTPAaHHUKOB U TCJI BpallICHUA.
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TeMbl aJ1s HHAUBUAYAJIbHBIX IPOCKTOB

HenpepsiBabie 1po6H.

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

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

['padmyeckoe penieHue ypaBHEHUI U HEPABEHCTB.
[TpaBuIIbHBIE U MTOJIYIPABUIIbHBIE MHOTOTPAaHHUKH.
Konunueckue ceuyeHust 1 UX IPUMEHEHUS B TEXHUKE.
[TonsiTne muddepeHImana u ero MPUI0KEHHS.

CxeMbl TOBTOPHBIX UCTIBITAHUN bepHyiu.

HccenenoBanue ypaBHEHH U HEPABEHCTB C IAPAMETPOM.
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TEMATHYECKOE INTAHUPOBAHHUE

[Ipu peanuzanuu conepkaHus o0011e00pa30BaTEIbHON JUCHMILIUHBL «MartemaTtukay B
npenenax ocBoeHus OIIOII CIIO no cneumansHocTH 35.02.06 TexHosiorus NpouU3BOJCTBA U
nepepaboTKH CEIbCKOXO03SUCTBEHHONW NpoAyKiuu (0a30Basi MOATOTOBKA) MaKCUMAalIbHAS ydeOHast
Harpyska oO0ydJarommuxcs coctaBisieT — 282 Jaca, B TOM 4YHCIie ayJUTOpHas (o0s3aTenbHast) yueOHast
Harpy3ka oOydalomuxcs, BKIIOYas TpaKTHUYECKUEe 3aHsATHs, - 188 wyacoB, BHeayauTOpHas
caMoCTosATeNIbHAs padoTa oOydaromuxcs — 80 4acoB, KOHCYIbTAIIMU — 14 4acoB.

TemaTHyecku nJjaH

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

Beenenue 2 2 -

1. Pa3BuTHE MOHATHS O YKCIIE 8 6 2

2. KopHu, crernienu u gorapudMbl 28 12 16

3. IIpsimble ¥ MJIOCKOCTH B IPOCTPAHCTBE 10 8 2

4. KomOuHaTopuka 10 8 2

5. KoopauHaThl U BEKTOPBI 9 7 2

6. OCHOBBI TPUTOHOMETPUU 24 16 8

7. OyHKIMH U TpaduKh 16 14 2

8. MHOTrOrpaHHUKH U KpYIJIblE Tella 16 14 2

9. Hauana maremMaTnyeckoro aHaimmsa 26 20 6

10. MHTerpai u ero npuMeHeHue 12 8 4

11. DnemeHTBHl TeOpUU BEPOSITHOCTEH U 10 10 -

MaTeMaTHYeCKOM CTaTUCTUKU

12. YpaBHEHUs U HEPABEHCTBA 17 13 4

Hroro 188 138 50

BHeayauTopHasi camocTosiTe/IbHAsA padoTa
CamocrosTenbHas pabora 80
Koncynpranuun 14
[IpomexyrouHas atTectanus B popme 1uddepeHIpoBaHHOrO 3aueTa B IEPBOM CEMECTPE U
9K3aMeHa BO BTOPOM CEMECTpe
Bcero | 282
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJbHOCTH

OBYYAIKOILIUXCS
Coaep:xanue XapaKkTepucTHKA OCHOBHBIX BH/IOB J1eAT€IbHOCTH 00y4aIOIIHXCS
o0yueHust (Ha ypoBHe y4eOHBbIX JeHCTBHIA)
BBenenne O3HaKOMJICHHE C POJIbI0 MaTEeMAaTUKH B HayKe, TEXHUKE, YKOHOMHKE,

WH(POPMAITMOHHBIX TEXHOJOTHUIX U MPAKTUYECKOMN JACATEIHBHOCTH.
O3HakoMJIeHHE € LEMsIMH M 3a/layaMd HM3yYEHUsS MaTEMaTUKH TpHU
ocBoeHuM crnemuaibHoctd 35.02.06 TexHosmorusi Mpou3BOJACTBA U
1epepabOTKU CENbCKOX035HCTBEHHONW TPOYKIIHH .

AJITEBPA

Pa3zBurHe NOHATHUA O
qucJje

Beimonnenue apupmMeTnyeckux JEMCTBUH HaX YHCIaMH, CoueTas
YCTHBIE U INCbMEHHBIE IPUEMBI.

Haxoxxnenne npuOIMKEHHBIX 3HAYECHUW BEJIMYMH M TOTPEUTHOCTEH
BbIYUCIICHUH (aOCOIIOTHON M OTHOCHTEIBbHOH); CPAaBHEHHME UHCIIOBBIX
BBIPAKCHU.

Haxoxxnenue ommOoK B MpeoOpa3oBaHUAX U BBIYMCICHUAX (OTHOCHUTCS
KO BCEM IIYHKTaM IPOrpaMMbl)

Kopun, CTENeHH,
Jorapudmsi

O3HakoMJIeHUE C TIOHATHEM KOpHA N-i  CTENEeHW, CBOWCTBAMH
PaavKaIoB U IIPABUIIAMHM CPAaBHEHUS KOPHEH.

DopMyIHpPOBaHUE ONPEACIICHUS] KOPHS U CBOMCTB KOPHEM, BBIIIOJIHEHHE
MIPUKUJIKY 3HAYCHUST KOPHSI.

[IpeoOpa3oBaHre YMCIOBBIX U OYKBEHHBIX BBIPQKEHUU, COAEPKAIINX
paauKasl.

Bremmonnenue pacyetoB mo (opmymnaMm, coaepkKamyM —paJuKalbl,
OCYIIECTBIISI1 HEOOXOIMMBIE MTO/ICTAHOBKU U IpeoOpa3oBaHusl.
Ornpenenenre paBHOCWIBHOCTU BBIPAKEHUU C paaukaiamu. PemieHue
HUppALMOHATFHBIX YPaBHEHUH.

O3HaKOMJICHHE C IOHATHEM CTETNEHU C JEMCTBUTEIBHBIM ITOKA3aTEIIEM.
HaxoxneHue 3HaueHUH CTENEHH, WCIOJIb3YsSd NpU HEOOXOAMMOCTH
MHCTPYMEHTAJIbHbIE CPE/ICTBA.

3anucbiBaHUE KOpHSA N-H CTENEHW B BUAE CTEHNEHH C JAPOOHBIM
MoKazareneM U Hao0opoT.

@OopMyJIMpOBaHHE CBOWCTB CTENEHEH. BpIUKMCIIEHHE CTeneHen ¢
palMOHANbHBIM  IIOKA3aTEeJeM, BBINOJIHEHUE NPUKUJIKH 3HAYEHUS
CTEIIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3oBaHre YMCIOBBIX UM OYKBEHHBIX BBIPAKECHUM, COAEpKAIIUX
CTEMEeHU, TPUMEHSISI CBOMCTBA. PellleHre moKa3aTeabHbIX YPaBHEHUM.
O3HakoMJIEHHE C IPUMEHEHUEM KOPHEM M CTENEHEW NMPH BBIYUCICHUU
CpPelIHMX, [EJIEHUM OTpe3Ka B «30JIOTOM CcedeHuu». PemieHne
MIPUKJIAJHBIX 33J1a4 Ha CJI0KHBIE MPOIEHTHI

IIpeoOpa3oBanue
anredpanyecKnx
BbIPAKEHU I

Brimonaenne mpeoOpa3oBaHuil BBIpAKEHUH, TpUMEHEHHE (OpMYI,
CBSI3aHHBIX CO CBOWMCTBAMU CTETICHEH U JTorapu(MoB.
Onpenenenne 0O0JACTH OMYCTUMBIX 3HAYCHHUH JOTapu(MHUUECKOTO
BbIpaxeHHs. Pemenue norapuMuuecknx ypaBHEHUN

OCHOBBI TPUTTOHOMETPHUHA
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OcHOBHBIEC NOHATHSA

W3y4yeHne paAMaHHOTO METOIa U3MEPEHUS YIJI0OB BPAILEHUS U UX CBA3U
¢ rpagycHoii mepoil. M3o0paskeHune yriioB BpalleHUs Ha OKPY)KHOCTH,
COOTHECEHME BEJIMYMHBI YIJIA C €T0 PACIIOIOKEHUEM.

®opMynupoBaHHE ONPEACICHUN TPUTOHOMETPUYECKUX (PYHKIIUH IS
YIJIOB IMOBOPOTa M OCTPBIX YIVIOB IPSIMOYIOJIBHOTO TPEYrOJbHHKA M
00BsCHEHUE UX B3aUMOCBS3H.

OcHoBHBIE IIpuMeHEeHHEe  OCHOBHBIX  TPUTOHOMETPUYECKHX  TOXKAECTB UL
TPUTOHOMETPUYECKHEe | BBIYMCICHUS 3HAUYCHUH TPUTOHOMETPHUYECKUX (YHKUIMH MO OJHON W3
TOKAECTBA HUX
IIpeoOpa3oBanus W3yueHre OCHOBHBIX (OPMYJI TPUTOHOMETPUHU: (POPMYIBI CIOKEHUS,
NpocTeHIuxX yIIBOCHHUs, MPeoOpa3oBaHUsl CyMMbl TPUTOHOMETPHUECKUX (DYHKLMH B
TPUTOHOMETPHUYECKHMX | IPOU3BEJICHUE U IIPOU3BEICHHUSA B CYMMY M IIPUMEHEHHE IIPH
BBIPa’KeHUH BBIUMCICHUM  3HAYEHUs]  TPUTOHOMETPUYECKOIO  BBIPAXKECHHUS U
YIPOLIEHUS €ro.
O3HaKOMJIEHHME CO CBOWCTBaMU CHMMETPUM TOYEK HA €IUHUYHON
OKPY>KHOCTH M TPUMEHEHHE UX ISl BBIBOAA (DOPMYIT TPUBEICHHSI
IIpocreiimme Pemenue no ¢opmynaM ¥ TPUTOHOMETPUYECKOMY KPYry HPOCTEHIIMX
TPUTOHOMETPUYECKHEe | TPUTOHOMETPUYECKUX YPABHEHUN.
YPABHEHHA u| [Ipumenenne oOIMMX METOJOB peIICHUS YpaBHEHHH (NpHUBeleHHE K
HepaBeHCTBa JMHENHOMY, KBaIpaTHOMY, METOJI Pa3JIOKEHUS HA MHOKUTEIIH, 3aMEHbI
HNEPEMEHHOI) IPU PELICHNH TPUTOHOMETPUUECKUX YPaBHEHUH.
YMenue OTMEYaThb Ha Kpyre peLIeHns IIPOCTEUIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB
ApKcHHYC, O3HaKOMJICHHE C TOHATHEM OOpPATHBIX TPUTOHOMETPUUECKUX (DYHKIUH.
APKKOCHHYC, W3ydeHue onpeneneHuil apkCuHyca, apKKOCUHYCa, apKTaHI'€HCa YncIa,

APKTAHI'CHC YACJIa

bopMynupoBaHHE UX, H300paKeHHE HA EIUHUYHOH OKPYKHOCTU
IIPUMEHEHNE IIPU PEILICHUU YPABHEHUM

®YHKIINHU, UX CBOMCTBA U TPA®UKH

DyHKIUH. O3HakoMJIEHHE C TOHSATHEM IEPEMEHHON, MpPUMEpPAMU 3aBHCHUMOCTEH
Iousitue 0| MEXy IEPEMEHHBIMU.
HeNpepbIBHOCTH O3HakoMJIEHHE C MOHSATHEM rpaduKa, ONpeaeseHUe MPUHAIEKHOCTH
pynxkuun Touku rpaduky QyHkuuu. OnpeneneHue 1o Qopmylse mnpocreimeit
3aBHUCUMOCTH, BuJa ee rpaduka. Bolpaxkenue no ¢opmyne onHoi
IIEPEMEHHON Yepes3 Ipyrue.
O3HakoMJIEHUE C OTpeiesieHHeM (PYHKIUHU, (HOPMYITUPOBAHHUE €TO.
Haxosxnenue o6sacTu onpesieseHns U 00JacTy 3HaueHu QyHKIIK
CpoiicTBa pyHkuun. | O3HakOMJIeHHE C TpuMepaMu (YHKIHOHAJIBHBIX 3aBUCUMOCTEH B
I'padpnueckas peabHBIX IIPOLIECCAX U3 CMEKHBIX TUCLHUILINH.
HHTepIpeTanms. O3HakoMJIEHHME C JOKa3aTeIbHBIMA PACCYXJICHHUSIMH HEKOTOPBIX
IIpumepsl CBOWCTB JIMHEHHOM M  KBaJpaTWYHOM  (yHKUUH, mpoBeneHue
(pyHKIIHOHATBHBIX UCCJIEIOBaHMs JIMHEHMHOM, KYCOUHO-JIMHEHHOU, ApOOHO-TMHEHHOW U
3aBHCUMOCTeM B| KBaJpaTH4HOM (yHKUMH, mocTpoeHue ux rpaduxos. [loctpoenue u

P€aAJILHBIX Mpoueccax
H ABJICHUAX

yTteHue rpaduxos pynkuuii. Mccnenosanue GpyHkuum.

CocraBneHue BUIOB (DYHKIMHA MO JaHHOMY YCIIOBHIO, PELICHHE 3a/1ad
Ha HKCTPEMYM.

Beinonnenue npeobpazoBanuii rpaduka GpyHKuun

OopatHblie pyHKUMHU

WNsyuenune nowamus obpamuou ¢@yukyuu, onpeoenenue 6uoa u
nocmpoetnue 2pagura oopamHol QyHKyuu, HaxodcoeHue ee odLacmu
onpeoenenus u ooracmu 3Havenuil. [IpumeHeHre CBONCTB QyHKIIUI pu
WCCJICTOBAaHUH YPABHEHUN U PELICHUH 33/1a4 Ha SKCTPEMYM.
O3HaKOMJICHUE C TIOHSTHEM CIIOKHOU (PYHKITUH

CreneHHble,

Beruucnenye 3HadyeHni GyHKIUH O 3HAUEHUIO apTyMEHTa.
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noxka3sarTeJjbHbIE,

JorapupMuvecKue
TPUTOHOMETPHYECKHE

(pynxuum.
OopaTHbIe

H

TPUTOHOMETPUIECCKUE

byHkunn

OnpezneneHue MOJIOKEHUS TOYKUM Ha rpaduke Mo ee KOOpAWHATaM U
Hao000pOT.

Hcnonp3oBanne cBOWCTB (DYHKITUH I CpaBHEHUS 3HAYCHHH CTETICHEH
U JTIorapru(MoB.

[TocTtpoeHue rpa kOB CTENEHHBIX U JOrapUPMUUECKUX QYHKIIMH.
Pemienne moka3zaTeNbHBIX M JIOTAPUPMHUECKUX ypaBHEHUH U
HEPaBEHCTB 10 M3BECTHBIM alropur™MaM. O3HaKOMJICHHE C MOHATHEM
HETPEPHIBHON TMEepHOANYECKON (QYHKIUH, (HOPMYIHMPOBAHHUE CBOMCTB
CHHYCa U KOCUHYCa, IOCTPOECHUE UX I'Pa(UKOB.

O3HakoOMJICHHE C MOHATHEM TapMOHMYECKUX KOJIEOaHWW W IpUMEpaMu
rapMOHUYECKUX KoJeOaHMH A ONMCAHUS MPOLECCOB B (U3UKE U
JOpyrux o0jacTsax 3HaHUS.

O3HakoMJIEeHHE C HOHATHEM pa3pbIBHOM NEpUOIUYECKOM (yHKUHUH,
(GopMyJIMpOBaHWE CBOMCTB TAaHI€HCA M KOTAHIE€HCA, MOCTPOCHHE HX
rpaduKoB.

[lpumeHenne  CBOWCTB  (QyHKUMH JIi  CpaBHEHUS  3HAYCHUUH
TPUTOHOMETPUUYECKUX  (DYHKIMM, pelIeHuss TPUTOHOMETPUUYECKUX
YpaBHEHUM.

Ilocmpoenue 2paguxo6obpamHbIX MpUSOHOMEMPULECKUX QYHKYUL U
onpeodenenue no epaguKram ux cOUCms.

BrinonHenue npeoOpa3oBaHusi rpauKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTeJbLHOCTH

O3HakoMJIEeHME €  TOHATHEM  YHUCIOBOM  IOCIEA0BATEIbHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMU €€ YJICHOB.

Osnaxomienue ¢ nousmuem npedeﬂa nocne008amenbHOCHI.
O3HaKoOMJIEHHE C BBIYUCIEHUEM CYMMBI OECKOHEYHOTO YHCIIOBOTO psAaaa
Ha [pUMEpe BBIYUCICHHUS CyMMBbl OECKOHEYHO  YyObIBaromIeil
T€OMETPUUYECKON MPOTPECCUM.

Pemenne 3amau Ha npuMeHeHHE (GOPMYNIBI CyMMbl OECKOHEYHO
yObIBaIOIIE reOMETPUUECKON TPOrPecCuu

IIpousBoanas
NpUMeHeHHue

Hu

ce

O3HaKOMJICHHUE C TOHATHEM ITPOU3BOIHOM.

W3ydyenue u GpopMyIupoBaHHE €€ MEXaHUYECKOIO0 M T'€OMETPUUYECKOTo
CMBICJIA, U3YYEHUE AITOPUTMa BBIYMCIEHUS MMPOU3BOJHON Ha MpUMEpE
BBIYHUCIICHUS] MTHOBEHHOM CKOPOCTH W YIJIOBOro Koddduimenta
KacaTeJIbHOM.

CocraBneHue ypaBHEHUs KacaTelIbHON B 00I1IeM BHJIE.

VYcBoenne mnpaBun  auddepeHIUpoBaHMs, TaOMUIBl MPOU3BOIHBIX
AIIEMEHTApHbIX (QYHKIMM, npuMeHeHue i JuddepeHInpoBaHUs
(byHKUIUH, cCOCTaBICHUS ypaBHEHUS KacaTeIbHOM.

W3ydyeHue TeopeM O CBSI3M CBOMCTB (YHKIUMU U TMPOU3BOIHOM,
(bopMynHUpOBKa UX.

[IpoBeneHne ¢ TOMOIIBIO MPOU3BOJHOW HCCIeNOBaHUS (YHKIUH,
3aJJaHHOM (POopMYITOHA.

VYcraHoBiieHHE CBSI3M CBOMCTB (YHKIMU M TMPOM3BOAHONM IO HX
rpapukam.

[IpuMeHeHre TNpPOM3BOAHON I pPEIICHMs 3aJa4 HAa HAaXO0XKJICHHE
HanOOJIBIIIEr0, HAUMEHBIIETO 3HAUCHHSI ¥ Ha HAX0XKJICHHE IKCTpEMyMa

IlepBooOpa3nas
HHTErpaji

O3HakoMJIEHHE C TOHITHEM MHTErpasa u nepBooOpa3Hoil.

W3yueHne npaBuiia BBIYUCICHUS TepBOOOpa3HOi U Teopembl HploToHa-
JleitOuuna.

Pemenne 3amad Ha CBSA3b MEPBOOOPA3HOM M ee MPOM3BOJHOM,
BBIYHCIICHHE TTEPBOOOPA3HOM JJIs1 JAHHOU (DYHKITHH.
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Pemienne 3amady Ha NpUMEHEHHE
(U3NYEeCKUX BETUYMH M TUIOIIAACH

HWHTCrpaja ajd BbIYHUCICHUA

YPABHEHUA U HEPABEHCTBA

YpaBHenus U
CHCTEMbI YPaBHEHUM
HepaBencrBa "
CHCTEMbI HEPABEHCTB
c ABYMS
NepeMeHHbIMHU

O3HakoMJIeHME C  NPOCTEMIIMMU  CBEACHUSIMH O  KOPHSAX
areOpanyeckux ypaBHEHUH, MOHITUAMHU HMCCIEJOBAHUS YpPaBHEHUH U
CHUCTEM ypaBHEHUM.

W3ydyeHne TeOpHH PaBHOCWIBHOCTH YPaBHEHUH M €€ IPUMEHEHUS.
IloBrOpeHHe 3ammMcu pELIEHHUs CTaHAAPTHBIX YPaBHEHMM, IIPUEMOB
npeoOpa3oBaHUil  ypaBHEHMH Uil CBEICHMS K  CTaHAApPTHOMY
YPAaBHEHUIO.

Penienne panuoHaNbHBIX, HUPPANMOHAIBHBIX, TOKA3aTENbHBIX |
TPUTOHOMETPUYCCKHUX YPABHEHHUH U CUCTEM.

Wcnonp3oBanne CBONCTB W TpadukoB (GYHKIMHA s pEHICHUS
ypaBHEeHUM. [I0BTOpEHNE OCHOBHBIX ITPHEMOB PEIICHUS] CHCTEM.
Penienne ypaBHEHHII C MPUMEHEHHEM BCEX MPHEMOB (Pa3lIOKEHHE Ha
MHOKHTEJIHM,  BBEJACHHEC  HOBBIX  HEHW3BECTHBIX,  IOJICTAHOBKH,
rpaguIecKoro MeTo1a).

Pemenwne cuctemM ypaBHEHUI ¢ MPUMEHEHHEM Pa3IMYHBIX CIIOCOOOB.
O3HakoMjieHHE C OOMIMMH BOINPOCAMHU pEIIEHUH HEPABEHCTB H

UCTIOJIb30BaHUE CBOMCTB W TrpadukoB GYHKIMH TIpU  pEIICHUH

HCPABCHCTB.

Pemrenne HCPAaBCHCTB HW CHUCTECM HCPABCHCTB C IIPUMCHCHUCM
Pa3INIHbIX CI1oco0oB.

HpI/IMeHeHI/Ie MaATEMATUYCCKUX METOJ0B JJIA PCIICHHUA

coJiepKaTeNbHbIX 3aJad U3 pa3IMyHbIX OoOJacTell HayKd U IPaKTUKU.
WMHTepnpeTpoBaHne pe3yinbTaTOB C Y4ETOM PEalbHbIX OTPAaHUYEHUN

QJIEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOATHOCTH U CTATUCTHUKHU

OcHoBHbIe mTOHATHsI| V3yuyeHue mnpaBwia KOMOWHATOPUKM M NPUMEHEHUE IPU pPEIIECHUU
KOMOHMHATOPHKH KOMOMHATOPHBIX 3a/1a4.
Pemennie kOMOMHATOPHBIX 3a7ady METOJOM Iepedopa U IO MpPaBUITY
YMHOXEHHUS.
O3HakoMJIeHME C TIOHATUSAMHM KOMOWHATOPUKU: pa3MEUICHUSIMH,
COYETaHUSIMH, IEPECTAHOBKAMU U (hOpMYJIaMHU JJIsl UX BBIYUCICHHUS.
OObsicHeHHEe M TpUMeHeHHe (GOopMyJ s BBIYUCICHUS pPa3MEIlEHUH,
NIEPECTAaHOBOK M COUYETAaHUH MPU PELICHUM 3a/1a4.
Oznakomiuenue ¢ GuHoMoM HetoToHa u Tpeyronpaukom Iackars.
PemenneM npakTHYECKHUX 3a4ad C MUCIOJIb30BAHUEM MOHATHI U NPaBUIT
KOMOMHATOPUKH
JIeMEeHTBI Teopuu| V3yueHre KIaCCHUYECKOTO OINpPEAEICHUS BEPOATHOCTH, CBOMCTB
BEPOSITHOCTH BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenune nmpuMepoB BBIYMCIEHUS BEposTHOCTEH. Pemenue 3anau
Ha BBIYUCIIEHHUE BEPOSTHOCTEH COOBITHI
IIpencraBienue O3HakOoMJIEHME C MPEACTABIECHUEM UHUCIOBBIX JAHHBIX M HX
JaAHHBIX (TaGuubl,| XapaAKTEPUCTUKAMMU.
AUArpaMMmBbl, Pemenne mnpakTHUecKuxX 3ajad Ha OOpabOTKY 4YHCIOBBIX JaHHBIX,
rpaguxn) BBIYMCIICHUE UX XapAKTEPUCTUK

I'EOMETPUSA

IIpsimble ¥ MJIOCKOCTH
B IIPOCTPAHCTBE

@opMyIMpOBKAa U TPUBEICHHUE JOKA3aTEJIbCTB IPU3HAKOB B3aHMHOIO
pacnoJIOKEeHUs MPSAMBIX U IJIOCKOCTEN. Pacmo3HaBaHne Ha yepTekax u
MOJIEISAX Pa3INYHBIX CIIy4aeB B3aUMHOIO DPACIOJIOKEHHS HPSIMBIX H
MJIOCKOCTEM, apryMEHTHUPOBAHUE CBOUX CYXKICHUM.

DOopMyJIMPOBAaHUE ONPENEICHUN, IPU3HAKOB U CBOMCTB INapaJUIEIbHbIX
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Y NEPHEHANKYJISIPHBIX INIOCKOCTEN, ABYTPAHHBIX U JTUHEHHBIX YIJIOB.
BbinonHeHNE TMOCTPOEHUS YIJIOB MEXIAY MpsMBIMH, NpSIMOH U
IJIOCKOCTBIO, MEXAY IJIOCKOCTSIMU 10 OMMCAHUIO U PACIO3HABAHUE UX
Ha MOJIEIISX.

[IpuMeHeHHe TPU3HAKOB M CBOWCTB PACHOJIOKEHUS TNPSIMBIX U
IJIOCKOCTEH MpU pelIeHUH 3a/1a4.

H3o0paxeHnne Ha pHUCYHKAX M KOHCTPYHMPOBAaHHME Ha MOJENAX
NEPIEHIUKYJIIPOB U HAKJIIOHHBIX K IJIOCKOCTH, MIPSIMBIX, HapajlIeIbHbIX
IUIOCKOCTEH, YIJIOB MEXAYy MNPsSMOMl M TJIOCKOCTBIO UM OOOCHOBaHUE
IIOCTPOECHUS.

Pemenne 3amay  Ha  BBIYMCIIEHME TIE€OMETPHUYECKHMX  BEJIMYUH.
OnucelBaHME PAcCTOSHUS OT TOYKM 1O IUIOCKOCTH, OT NPSAMOH 110
IUIOCKOCTH, MEXAY IUIOCKOCTSIMH, MEXAY CKPEIIMBAIOIIUMUCA
HPSMBIMH, MEKAY MPOU3BOIBHBIME (DUTYpPaMU B IIPOCTPAHCTBE.
@opMyIHpPOBaHUE U JOKa3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUSIX
(TeopeM CyleCTBOBaHMs, CBOMCTBA).

N3o00paxeHne Ha yeprexax U MOJEISIX PAcCTOSHUS U OOOCHOBaHUE
cBoMX cyxzaeHui. OmpeneneHue ¢ BBIYUCICHUE PACCTOSHUM B
npoctpanctBe. [Ipumenenue ¢opmyn M TeopeM IUIAHUMETPUU IS
penieHus 3a1ay.

O3HakOMJIEHHE C MOHATHEM MapalIeIbHOIO MPOEKTUPOBAHUS U €ro
cBoiictBamu. Dopmynuposarue meopemsvl 0 NIOWAOU OPMO2OHANbHOLU
npoexyuu MHO20)201bHUKA.

[Tpumenenue Teopuu Al 000CHOBAHUS IOCTPOCHUHN U BBIYHCIICHUM.
ApPryMEHTHUpOBAaHUE CBOUX CYXKJIECHUH O B3aUMHOM pPaclOJIOKEHUU
MIPOCTPAHCTBEHHBIX (QUTYD

MHoOrorpaHHUKH

Onucanne M XapakTEpUCTHKA pa3IUYHBIX BUIOB MHOIOI'PDAaHHUKOB,
MIEPEYUCIIEHNE UX PJIEMEHTOB U CBOWCTB.

N300pakeHre MHOTOIPAaHHUKOB U BBINOJHEHHE MOCTPOEHHUS Ha
N300paXEeHUSIX U MOJENSIX MHOTOTPAaHHHUKOB.

Bbruncnenue JIMHEHHBIX 3J€MEHTOB W YIJIOB B IPOCTPAHCTBEHHBIX
KOH(UTypauusx, apryMeHTUPOBAHUE CBOMX CYKIACHUM.
XapakTepucTuka U n3o0pakeHue CEUEHUH, paseepmku
MHO202PAHHUKOG, BBIYMCIIEHUE TTOIAJIeH TOBEPXHOCTEH.

[Toctpoenne mpocTeMIMX cedeHud KyOa, NPU3MBI, MHPAMUIBL.
[TpumeHeHue GpakToB U CBECHUN U3 TUIAHUMETPHH.

O3HakoMjieHME €  BHMJaMUH  CHUMMETpPHUM B TNPOCTPAHCTBE,
dbopMynupoBaHUE  OIpeNeNeHuH M CBOMCTB.  XapakTepUCTHKa
CUMMETPUH TeJl BpaIllEHNs U MHOTOTPAHHUKOB.

ITpuMeHeHne CBOMCTB CHMMETPHH NIPU PELIEHUH 3a]1a4.

Hcnonp3oBaHne NpuOOPETEHHBIX 3HAHUW NS HCCIENOBAaHUS WU
MOJIETIMPOBAHUS HECIIOKHBIX 3a/1a4.

N300paxeHne OCHOBHBIX MHOTOIPAaHHUKOB U BBITIOJTHEHUE PUCYHKOB 10
YCIIOBUSIM 3aJa4

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,
CeueHus.

Pemienne 3amad  Ha MOCTPOEHHWE CEUYECHUM, BBIYMCIEHUE JUIMH,
paccTosHuM, yriaoB, Iwomaaei. IlpoBeneHne  noKazaTeNbHBIX
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pacCyXICHU IIPY PEILICHUN 3aad.

IIpuMeHeHHe CBOMCTB CHMMETPUM IIpM pELICHUM 3aJad Ha Teja
BpALLEHUs], KOMOMHAIIHIO TEJl.

N300paxeHne OCHOBHBIX KPYIJIBIX TE€JI U BBIIOJHEHUE PHUCYHKA IIO
YCIIOBUIO 33J1a4H

HN3mepenus
reoMeTpuu

O3HakOMJIEHHE C TOHATHSAMH IUIONIATM M 00beMa, aKCHOMaMH H
CBOMCTBaMH.

Pemienne 3amau Ha BBIYHMCICHHE IUIOIAACH IUIOCKHX (QHUIYp C
IPUMEHEHUEM COOTBETCTBYIOUIMX (OPMYI U (PaKTOB U3 IIAHUMETPHH.
N3ydyeHne TeopeM O BBIUUCIEHMM OOBEMOB IPOCTPAHCTBEHHBIX TEJ,
peleHue 3ajad Ha IpUMeHeHHe (OpMYJT BBIUMCIIEHUS 00bEMOB.
Wzyuenne ¢opmyn sl BBIYUCICHHS IUIOMIAEH MOBEPXHOCTEH
MHOT'OTPaHHUKOB U TE€JI BPALICHMUS.

O3HaKOMJICHHE C METOJIOM BBIUMCIICHUS TUIOMIAIN TIOBEPXHOCTH chephl.
Pemenne 3agay  Ha  BBIYUMCIEHME  IUIOHIAJEd  TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TeEJ

Koopaunarsi
BEKTOPbI

O3HakoMJIeHHE C NOHATHEM BeKTOopa. M3yueHue nekapToBON CUCTEMBI
KOOPAMHAT B MPOCTPAHCTBE, NOCTPOCHUE IO 3aJaHHBIM KOOpJHWHATAM
TOYEK M IUIOCKOCTEM, HaxOXIEHHE KoopAuHAT Toyek. HaxoxxneHue
YPaBHEHH OKPYKHOCTH, CPEpbI, TUIOCKOCTH. BBIUucieHne paccTosHui
MEXIY TOUKAMH.

N3ydeHune cBOMCTB BEKTOPHBIX BEJIIMYMH, IIPABUJI PA3JIOAKEHUS] BEKTOPOB
B TPEXMEPHOM IIPOCTPAHCTBE, MPABUII HAXOXKACHUS KOOPAUHAT BEKTOpa
B IIPOCTPAHCTBE, IMPaBWI JEHUCTBUH C BEKTOPAMH, 3aJaHHBIMU
KOOpJMHATAMH.

[IpumeneHue Teoprn NMpu pEelICHUH 3a]1a4 Ha JEHCTBUS C BEKTOPAMHU.
N3ydyenne  CKalnsgpHOTO  IPOU3BEICHHUS  BEKTOPOB, BEKTOPHOTO
ypaBHEHUS MPSAMOU M TUIOCKOCTHU. [IpuMeHeHue Teopun Nnpu peneHuu
3a7a4 Ha JEUCTBUS C BEKTOPAMH, KOOPJIAWHATHBIM METOJ, IPUMEHEHUE
BEKTOPOB ISl BBIYMCIIEHUS BEJIMYUH YIJIOB U PACCTOSHUM.
O3HakoMJIEHUE C JI0Ka3aTeJbCTBAMHU TEOPEM CTEPEOMETPUU O
B3aMMHOM pPaCIOJI0KEHUHA TPSAMBIX U TUIOCKOCTEW C HCHOJb30BAHUEM
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)»

JUis  peanmzanuu  IporpaMMbl  y4eOHOH  JUCLMIUIMHBI — IPEAYCMOTPEH  KaOuWHeT
«MaTeMaTu4eckux nucturinay (Nel5/27), ocHameHHbIH 000py10BaHHEM:

1.Jlocka ayautopHasi;

2. Pa3gaTo4uHblii MaTepua;

3. Mopenu;

4. CTeHpl;

5. JIeMOHCTpauMOHHbIA MaTepHall.

PEKOMEHAYEMAS JIUTEPATYPA

OcCHOBHBIEC HCTOYHUKHU:

l.boromosioB, H.B. Maremaruka: y4eOHHMK [UIsI CpeaHEro MpodecCHOHATLHOTO
oOpa3zoBanus [a1ekTpoHHbI pecypc| / H. B. boromonos, I1. Y. Camoiinenko. — DIeKTpOH. NaH. —
M.: UznatensctBo FOpaiit, 2022. — 401 c¢. — Pexxum moctyma: https://urait.ru/bcode/489612

JlonoIHUTeIbHbIE UCTOYHUKM:

1.boromomnos, H. B. Ilpaktuyeckue 3aHsiTua 1mo Maremaruke B 2 4. Yacte 1: yueOHOE
mocobre s CpeaHero  mpo(eCCHOHAILHOTO  00pa30BaHUs [NIEKTPOHHBIA  pecype] /
H. B. Boromornos. — DnekrpoH. nad. — M.: UznatensctBo HOpaiit, 2022. — 326 c. — Pexxum nocrymna:
https://urait.ru/bcode/490666

2.boromonos, H. B. Ilpaktuueckue 3aHstus no maremaruke B 2 4. Yactp 2: ydeOHoOe
nocobue  Juis  CpeaHero  mpo(eCCHOHANILHOTO  00pa3oBaHUS  [2JEKTpOHHBIA  pecypc]/
H. B. Boromornos. — DnekrpoH. naH. — M.: UznatenscrBo HOpaiit, 2022. — 251 c. — Pexxum nocrymna:
https://urait.ru/bcode/490667

3. boromonoB, H.B. Anre6pa um Hauana a”anmmsa: y4deOHOe mOcoOWE€ I CPEIHETO
npodeccuoHaabHOro 0bpa3oBaHus [anekTpoHHbIN pecypce]/ H. B. boromonos. — DnekTpoH. aaH. —
M.: U3narensctBo IOpaiit, 2022. — 240 c. — Pexxum noctyna: https://urait.ru/bcode/489977

4. boromonos, H. B. TI'eomerpus: ydyeOHOe mocobue i CpeiHero mnpoQeccuoHaIbHOTO
oOpazoBanus [dnekTpoHHBIN pecypce] / H. B. boromonos. — Dnekrpon. man. — M.: U3gatenbcTBoO
IOpaiit, 2022. — 108 c. — Pexxum gocrymna: https://urait.ru/bcode/489978

3.2.1 UndopmanuoHnblie 1 HUGPOBbIe TEXHOJIOTHH (IIPOrpaMMHOe obecrevyeHue,
cOBpeMeHHbIe NPo(eccCuoHAIbHbIE 0a3bl JAHHBIX 1 HH(OPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI)

VYyebHas TuCHMIIMHA (MOIYJb) IIpelycMaTpUBaeT OCBOCHNE HH(POPMAIIMOHHBIX U HU(PPOBBIX
TexHojoruil. Peanuzanmus nu@pOBBIX TEXHOJOTHUH B 00pa30BaTEIbHOM MPOCTPAHCTBE SIBISETCA
OMHOW W3  BaXHEHIMX  1eneil  oOpa3oBaHus,  Jarouied  BO3MOXKHOCTh  Pa3BHBATh
KOHKYPEHTOCIIOCOOHbIE KauecTBa OOydYaromMXcs Kak OyAylmMX BBICOKOKBaTU(PUIMPOBAHHBIX
CIELIMAJIUCTOB.

Hudposbie TEXHOIOTUU MTPETyCMAaTPUBAIOT Pa3BUTHE HABBIKOB 3(h(PEKTUBHOTO pEIIeHUs 3a/1a4
po¢eCCHOHATIBHOTO, COLMAIBHOTO, IMYHOCTHOTO XapaKTepa C UCIOIb30BAaHUEM PA3IMYHBIX BUJIOB
KOMMYHHKAIIMOHHBIX TEXHOJIOTHUH. OcBoeHne 1MGPOBBIX TEXHOJOTUH B paMKax JaHHOU
JUCLUUIUIMHBL (MOAYJISl) OPUEHTHPOBAHO HA CIIOCOOHOCTH O€30MaCHO M HaAJIeKalluM 00pazoM
MoJIydyaTh JOCTYI, YIpPaBisITh, HWHTETPUPOBaTh, OOMEHMBATHCS, OILIEHWBATh M  CO3/1aBaTh
uHGOpPMALMIO C TOMOLIBI0 HHU(MPOBBIX YCTPOWCTB M CETEBBIX TexHoyoruil. dopmupoBaHue
U(GpPOBOM KOMIIETEHTHOCTH MpeAronaraeT padoTy ¢ JaHHBIMH, BIIAJ€HUE HHCTPYMEHTaMM [UIs
KOMMYHMKAIUH.
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https://urait.ru/bcode/489612
https://urait.ru/bcode/490666
https://urait.ru/bcode/490667
https://urait.ru/bcode/489977
https://urait.ru/bcode/489978

3.2.2 DJIeKTPOHHO-0U0JINOTEeYHbIE CUCTEMBI U 0a3bl JAHHBIX

1. 000 «OBC JIAHb» (https://e.lanbook.ru/) (moroeop Ha okazanue ycayr ot 03.04.2024
No 6/1 (CereBast aneKTpoOHHasE OMOJIMOTEKA)

2. baza naHHBIX 351eKTpoHHBIX HH(popMannoHHBIX pecypcoB @PI'BHY ITHCXB (norosop mo
o0ecIeueHn0 JOCTyNa K AJIEKTPOHHBIM HHpopManuoHHbIM pecypcam PI'BHY IHHCXB uyepes
tepmuHan yaanennoro pocryna (TY ®I'BHY LTHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnexktpoHHas Oubnmoreunas cucrema «HamwonanbHbIN 1MDPOBOI pecypc «PyKoHT»:
Komrexkunu «ba3opeiii MaccuB» u «Komoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUe YCIIYT 0 MPEJ0CTaBICHHIO H0CcTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «dnexrponnoe mzgarenbcto FOPAUT» (https://urait.ru/) (zoroBop Ha OKa3aHHe
yCIyr TO TPEJOCTAaBICHUIO JOCTynma K oOpasoBarenbHoOi twiargopme OOO «DnekTpoHHOE
usnarensctBo FOPAWTY ot 07.05.2024 No 6555)

5. DnekTpoHHO-OMOIMOTeUHas cuctemMa «BepHanckuii» (https://vernadsky-lib.ru) (oroop
Ha 0e3B03Me3/THOE MCIIONIb30BaHue pou3BeaeHuit ot 26.03.2020 Ne 14/20/25)

6. baza nmanneix HDOB «HamnuonanmbHast snekrponHas OubOmuoreka» (https://rusneb.ru/)
(moroBop o moakmoueHur kK HOb u npenocraBnenun nocrymna k oobektram HOb ot 01.08.2018 Ne
101/HDb/4712)

7. CornameHue O COTPYJHUYECTBE M0 OKa3aHUIO OMOIMOTEYHO-WH(OPMAIMOHHBIX U
COIIMOKYJBTYPHBIX YCIYr TIOJIb30BATEISIM YHHBEPCUTETAa M3 YHCJIa WHBAIUIOB IO 3PEHHIO,
CIIa0OBUAAIINX, MHBAIUIOB JPYTUX KAaTErOpUH ¢ OTpaHUYEHHBIM JOCTYIOM K MH(pOpMaluu, JHII,
UMEIoLUX TpyaHocTH ¢ yTeHueM MockoneyatHoro tekcra TOI'BYK «TamOoBckas obnacTHas
yHUBepcalibHass HaywHas OuOmuoreka wum. A.C. [lymxkuna» (https://www.tambovlib.ru)
(cornamenue o cotpyanuuectse oT 16.09.2021 Ne 6/H)

3.2.3 UndopmManmoHHbIe CIPABOYHbIE CHCTEMbI
1. CopaBounas mpaBoBas cuctema Koncynbrantllitoc (1oroBop mocTaBKM, aJanTalid U
COIpOBOXKACHUS FK3eMIuIsApoB cucteM Koncynprantllnroc ot 11.03.2024 Ne 11921 /13900/3C)
2. DnexTpoHHbIN nepuoanueckuii cnpaBounuk «Cucrema TAPAHT» (moroBop Ha yciayru mo
conpoBokaeHUIO OT 15.01.2024 Ne 194-01/2024)

3.2.4. CoBpemenHbIe npodeccuoHaTbHBIE 0a3bl JAHHBIX

1. baza pJaHHBIX HOPMAaTHUBHO-NIPABOBBIX AaKTOB HH(OPMALMOHHO-00pa30BaTEIbHOM
nporpammel «Pocmeron» (morosop ot 15.08.2023 Ne 542/2023)

2. baza panneix Hayunoii snexktponHHoi Oubnuorekn eLIBRARY.RU — poccuiickuit
MH(OPMALIMOHHO-aHAIUTUYECKUIT TopTaid B 00JacTU HAyKH, TEXHOJIOTUM, MEIULUHBl U
obpasoBanus - https://elibrary.ru/

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

4. OrtkpeiTele  naHHble  @DenepanbHOM  CIyXObl  TOCYZAPCTBEHHOM  CTAaTUCTHKH -
https://rosstat.gov.ru/opendata

3.2.5. JIunieH3M0HHOE U CBOOOJIHO pacnpocTpaHsieMoe NPorpaMMHoe odecreyeHue, B
TOM YHCJIe 0Te4eCTBEHHOr0 MPOU3BOACTBA

Haumenosa) Pasp Hoct Ccoinka Ha Enunslil peectp PexBus
HUE aborunk I10 YIIHOCTb poccuiickux nporpamm st OBM u BJ1 (npu UTBI
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https://e.lanbook.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

(mpaBoobnanal (JIUICH3NOHHO, HAJTHYHUH) TTOATBEP K TATOIIT
TEJb) €, CBOOOIHO €ro TOKyMeHTa
pacmpocTpaHs (pym HANTHYIH)
eMoe)
Microsoft Micr Jluie - Jlumens
Windows, osoft H3UOHHOE ust
Office Corporation or 04.06.2015
Professional Ne 65291651
CpOK JEHCTBHUA:
0eccpodHo
AHTHBHDYC AO Jlune https://reestr.digital.gov.ru/reestr/36 Cy6mmir
Hoe nporpammHoe | «JlabopaTopu| H3MOHHOE 6574/?sphrase_id=415165 CH3UOHHBIN
oOecrieucHue s noroBop ¢ OO0
Kaspersky Endpoint| Kacrnepckoro «Codrekc» oT
Security ms » 24.10.2023 Ne
OuzHeca (Poc 0/H, cpok
CcHsl) JIEUCTBUS: C
22.11.2023 no
22.11.2024
MoitOduc 000 Jlume https://reestr.digital.gov.ru/reestr/30 Kontpa
CraHIapTHBIN - «HoBeie H3UOHHOE 1631/?sphrase_id=2698444 kT ¢ 000
OducHblit | obnadyHble «PyOukon»
MAKeT I PabOThI C| TEXHOJIOTHM» oT
JIOKyMEHTaMU (Poccus) 24.04.2019 Ne
U TIOYTOi 0364100000819
(myoffice.r 000012
u) CPOK JICUCTBUS:
O6eccpoyHO
OducHbrIit AO Jluie https://reestr.digital.gov.ru/reestr/30 Konrpa
MaKeT «P7» H3HOHHOE 6668/?sphrase_id=4435041 kr ¢ 000
«P7-Ocducy «Codrexcy
oT
(meckromHas 24.10.2023 Ne
Bepcus) 0364100000823
000007
CPOK JeiCTBUSA:
OeccpoyHO
OrmepariyioH 000 Jluie https://reestr.digital.gov.ru/reestr/30 Konrpa
Has cuctema «Anbr|  "Basaner H3HOHHOE 3262/?sphrase_id=4435015 kr ¢ 000
Oo6pa3zoBaHue» cB0oOOTHOE «Codrexcy
MPOTPaMMHOE oT
obecnieueHne" 24.10.2023 Ne
0364100000823
000007
CPOK JeHCTBUSA:
OeccpoyHO
[Iporpamm AO Jlune https://reestr.digital.gov.ru/reestr/30 JIunens
Has cucTeMa JUlsl | «AHTHIUIarda| H3UOHHOE 3350/?sphrase_id=2698186 MOHHBII
0oOHapyXeHUsI ™ (Poccus) norosop ¢ AO
TEKCTOBBIX «AHTHILTATAAT
3aMMCTBOBAaHUH B o1 23.05.2024 Ne
y9eOHBIX 1 8151, cpok
Hay4YHBIX paboTax JIEUCTBHSA: C
«AHTHIIIaTHAT 23.05.2024 no
BY3» 22.05.2025
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(https://docs.antipla

giaus.ru)
Acrobat Adob CBo0O - -
Reader e Systems OJIHO
- MPOCMOTP pacmpocTpans
nokymeHToB PDF, eMoe
Djvu
Foxit Foxit CBo6 - -
Reader Corporation OZIHO
- IPOCMOTP pacmpocTtpaHs
nokymeHToB PDF, eMoe
Djvu

3.2.6. Pecypchbl nHpOPMALHMOHHO-TEI€eKOMMYHUKANIMOHHOM ceTn « AHTEpHET»

1. CDTOwiki: 6a3a 3nanwuii o 1udposoii Tpanchopmaimu https://cdto.wiki/
3.2.7. llnppoBbie HHCTPYMEHTHI, IPUMeHsieMble B 00pa3oBaTeIbHOM Mpollecce

1. LMS-mardopma Moodle
2. Buptyanpnas nocka Mupo: miro.com
3. Bupryanbnas nocka SBoard https://sboard.online
4. BupryanbHas nocka Padlet: https://ru.padlet.com
5. Oo6maunsie cepuchl: Auaekc.luck, O61ako Mail.ru
6. Cepsucsl onpocos: Suaexc.@opmsl, MyQuiz
7. Cepsucsl Buaeocss3u: Suaexc. Tenemoct, Webinar.ru
8. CepBuc coBmecTHOW pabOTBI Haj mpoekramMu sl HeOonbpmux rpymm  Trello

http://www.trello.com

3.2.8. llndposbie TEXHOTOTHH, IPUMEHsIEMbIE IPH M3YYCHUH AU CIHUIIMHBI
[MudpoBble TEXHOIOTUH Bunet yueGHoit paboThl,
BBINOJIHSEMbBIE C TPUMEHEHHEM IU(PPOBOH
TEXHOJIOTHH
1. OO6nauHble TEXHOJIOTHH WNnauBuayanbHble 3aJaHUS
2. Bonsmue ganarie NuauBunyanbHbIE 3a1aHUS
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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
https://cdto.wiki/

PabGowas mporpamma pa3paboTaHa Ha OCHOBE (elepalbHOIO TOCYIapCTBEHHOTO
oOpasoBaresbHOr0 cTaHgapra cpeaHero obmiero obpazoBanus (OI'OC COO), yTBEpKIEHHOTO
[Tpuka3zom Munucrepcta oopazoBanus u Hayku P® ot 17 mas 2012 r. Ne 413; B COOTBETCTBUH C
METOAMYECKUMH PEKOMEHJALMIMU 10 peajlu3alliid CpeaHero obiero oOpa3oBaHus B INpejenax
OCBOCHHS 00pa3oBaTENbHON HPOTPaMMbI CpPEIHEro MpodeccHoHaIbHOro oOpa3oBaHusi Ha Oase
OCHOBHOI0 0011ero o0pa3oBaHus, YTBEpXkIEHHbIMU MMHUCTEPCTBOM HpoOCBelieHHusl Poccuiickoit
Oenepauun 14.04.2021 rona.

ABTOp:
ConparoBa H.B., mpemopaBarenb LeHTpa-KoUIeIkKa NpUKIagHbIX kBanudukammii ®I'BOY BO
Muuypunckuii 'AY

Penenienr:
Kpacnosa JI.M., npenogaBaTesnp LeHTpa-KoJuleka npukiaaubix kpanudukanuii @I'bOY BO Muuypunckuii
I'Ay

[Iporpamma paccmorpena Ha 3acemanuu [IMK — «KommbioTepHble ceTd ¥ UHGOPMAIMOHHBIE
TEXHOJIOTHI

potokod Ne 9 ot «08» ampens 2020 r.

[IporpamMmma paccMoTpeHa Ha 3aceaHWH YICOHO-METOIMYECKOW KOMHCCHHU IIEHTpPa-KOJUIeHKa
npukiaaeix kBanupukauui ®I'bOY BO Muuypunckuit FAY

nporokosi Ne 8 ot «20» anpenst 2020 r.

[Iporpamma yTBepxaeHa Pemenrem Y4eOHO-METOAMUECKOTO COBETa YHUBEPCUTETA

nporokosi Ne 8 ot «23» ampens 2020 r.

[Tporpamma nepepaboTana u A0MOMHEHA B COOTBEeTCTBHM ¢ TpeboBaHusiMu ®I'OC COO

ITporpamma paccmotrpena Ha 3aceganuu LIMK o0mieo6pa3zoBaTenbHbIX JUCHUIUINH

npotokol Ne 9 ot «19» anpens 2021 r.

IIporpamma paccMOTpeHa Ha 3acelaHuU y4eOHO-METOJMYECKOM KOMHCCHM LEHTpa-KoJuIeIkKa
npukiaaHbeix kBanupukauuii ®I'bOY BO Muuypunckuit FAY

npotokod Ne 8 ot «21» anpens 2021 r.

[Iporpamma yTBepxaeHa Pemenrem Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA

potokoi Ne 8 ot «22» anpenst 2021 r.

[Iporpamma nepepaboTaHa 1 A0NOJIHEHA B cOOTBETCTBHHU ¢ TpeboBanusmMu GI'OC COO
[Tporpamma paccmotpena Ha 3acenannu [IMK 001meo6pa3oBaTenbHBIX JUCITUTIIINH

npotokos Ne 9 ot «18» anpens 2022 r.

[Tporpamma paccMOTpeHa Ha 3aceJaHuu Y4eOHO-METOANYECKON KOMUCCUH LIEHTPa-KOJUIeKa

npuknaaaeix kBanupukanuit ®I'bOY BO Muuypunckuii [AY

npotokoa Ne 9 ot «20» anpens 2022 r.

[Tporpamma yTBepkaeHa PemennemM Y4eOHO-METOINYECKOTO COBETa YHUBEPCUTETA
poTokoa Ne 8 oT «21» anpenst 2022 r.

[Iporpamma nepepaboTaHa 1 J0NOJIHEHA B cooTBeTcTBUHU ¢ TpeboBanusimMu ®I'OC COO
[Tporpamma paccmotpena Ha 3acenannu [IMK 001meo6pa3oBaTenbHBIX JUCITUTIINH
nporokos Ne 11 ot «16» utona 2023 r.

23



[Iporpamma paccMOTpeHa Ha 3aceAaHnu Y4eOHO-METOAMYECKOH KOMUCCUH LIEHTPa-KOJUIeKa
npukinagaeix kBamudukanuii ®I'bOY BO Muuypunckuit [AY

nporokos Ne 11 ot «17» urons 2023 r.

[Iporpamma yTBepxaeHa Pemenrem Y4eOHO-METOAMUECKOTO COBETa YHUBEPCUTETA
1potokoi NelO ot «22» utons 2023 r.

[Iporpamma nepepaboTaHa u AOMOIHEHA B COOTBETCTBHH ¢ TpeboBaHusiMu ®I'OC COO
[Tporpamma paccMmoTpena Ha 3acenanuu [IMK o0mieo0pa3oBaTenbHbIX JUCIUATIINH

npoTokoa Ne 9 ot «16» anpens 2024 .

[Iporpamma paccMOTpeHa Ha 3aceAaHnu Y4eOHO-METOAMYECKONH KOMUCCUH LIEHTPa-KOJUIeKa
npukinagaeix kBamudukanuii ®I'bOY BO Muuypunckuit [AY

nporokoi Ne 9 ot «17» anpenst 2024 r.

[Iporpamma yTBepxaeHa Pemenrem Y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA
nporokoi Ne§ ot «18» anpens 2024 r.

Opurunan nomxeH xpanutbes B LIMK 001ieo0pa3oBarenbHbIX AUCHUTIINH
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