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HHOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamma yueOHOU aucuuruiMHbl «Matematuka (BKJIoyas anreOpy W Hadaja
MaTEMaTHYECKOTO aHan3a, TEOMETPHIO)» (Hanee — «MareMaTukay) npeaHa3HadeHa i1 U3ydeHUs
MaTeMaTUKH B IIEHTpe-KoJieke npukiaanbix kpammdukammin @I'bOY BO Muuypunckuit ['AY,
peaym3yronieM 00pa30BaTEeIbHYI0 NPOrpaMMy CpeAHero o0mero oOpa3oBaHus B Mpeaenax
OCBOCHHSI OCHOBHOM mpodeccruoHanbHoi obpazoBarenbHoi nporpammbl CITO Ha 6a3ze 0CHOBHOTO
obmiero o0Opa3oBaHUs MPU MOATOTOBKE KaapoB 1o crnenuanbHocTt19.02.05 TexHomorus
OpOAUIBHBIX MPOU3BOACTB U BUHOECIHE.

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuii ®PI'OC cpeanero obiero
o0Opa3oBaHMs, NPEIbIBISIEMbIX K CTPYKTYpE, COACpPXKAHHIO U pe3ylibTaTaM OCBOCHUS Y4eOHOM
TUCHUIUIMHBL  «MareMaTuka», B COOTBETCTBHH C METOJUYECKHUMH PEKOMCHIAIUSAMHU TI0
peaM3zanuu cpeHero oouero oOpazoBaHus B Mpeeiax OCBOEHHUS 00pa3oBaTeNIbHON MpOTrpamMMbl
cpenHero TmpodeccHoHaNbHOrO0 o0pa3oBaHusi Ha 0a3e OCHOBHOTO o0miero o0Opa3oBaHUS,
yTBEpKJI€HHbIMU MuHHCTEpCTBOM IIpocBeienus Poceuiickoit @enepaunn 14.04.2021 rona.

Cogepxanue mporpaMmbl «MareMaTHKa» HAMpPaBiICHO Ha JOCTHKCHHE  CIICIYIOIIMX
1HeJIei:

e oOccrieueHre CcHOPMHPOBAHHOCTH TIPEJCTABICHUNA O COIHAIBHBIX, KYJbTYPHBIX U

HCTOPUYECKHUX (DAaKTOpaxX CTAHOBJIICHHS MAaTEMATHKH;

e obecreyeHre cHOPMHPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO U MATEMATHYECKOTO

MBIIICHHUS,

e oOecrieucHre cPOPMUPOBAHHOCTH YMEHHH MPUMEHSTH MOJydEHHBIC 3HAHMS TPU PEIICHUU
pa3IMYHBIX 33]1a4,
e oOecrieyeHne CcPOPMUPOBAHHOCTH  MPEACTABICHUI O  MaTeMaTHKe KaK  4YacTu

00IIeUeI0BEYECKOM KYIbTYPhl, YHUBEPCATHLHOM SI3BIKE HAYKH, ITO3BOJISIONIEM OIHMCHIBATEH H

M3Yy4aTh peasibHbIE MPOIIECCHI U SIBICHUS.

OBIIAA XAPAKTEPUCTUKA YYEBHOU JUCIHUNIJIMHBI <MATEMATHUKA
(BKIIOYASA AJITEBPY U HAUYAJIA MATEMATHUYECKOI'O AHAJIU3A,
I'EOMETPHIO)»

MaremaTtuka sBigercss (yHIAMEHTAIbHOM 001eo0pa3oBaTebHOW JUCHMIUIMHON  CO
CIIO)KUBIIMMCSL YCTOHYMBBIM  COJECpKaHWEM W OOmMUMH TpeOOBaHUSMH K  IIOATOTOBKE
00y4aroIuxcs.

OO61mue neny n3y4eHrus MaTeMaTHKU TPAJUIMOHHO PEau3yloTCs B YEThIPEX HAIIPABIICHUSX

1) ob1iee npencTaBieHue 06 UAEIX U METOJaX MaTeMaTHKH;

2) UHTEIUICKTYalIbHOE Pa3BUTHE,

3) oBnajgeHre HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSAMU U YMEHUSIMH;

4) BociUTaTeNIbHOE BO3/IEHCTBHE.

Jns TexHudeckoro npoduiis npopecCHoHaIbHOI0 00pa3oBaHus BHIOOP eIl CMelaeTcs B
MParMaTU4eckoM HalpaBIeHUH, MPEAYCMATPHUBAIOIIEM YCHJIEHHE U PACIIMpPEHHE MPUKIATHOTO
XapakTepa W3y4eHHs] MaTeMaTHKH, TPEUMYIICCTBEHHONH OPUEHTAIlMN Ha aTOPUTMHYECKUH CTHITh
M03HABATEIbHOM JeSITeTbHOCTH.

N3yuenne maremaTtwikd Kak MpoUIbHON 0011e00pa3oBaTebHOW Y4eOHOW HUCIMILIAHEI,
yuuThIBaromiel crenupuky ocanBaemonoOydarommmucs 19.02.05 TexHomorus OpoAHIBEHBIX
IIPOM3BOJICTB M BUHOJIENINE, 00ECIeUnBaETC:

e BHIOOPOM PA3IMYHBIX MOAXOIOB K BBEIEHUIO OCHOBHBIX MOHITHH;

e (dopMupoBaHMEM CHCTEMBbl Yy4YeOHBIX 3adaHui, obOecneunBaromux 3ddexTrBHOE

OCYILIECTBIICHHE BHIOPAHHBIX IIEJIEBBIX YCTaHOBOK;



e o0orameHueM CHEKTpa CTUJed y4yeOHON MAesITeNbHOCTH 3a CUYeT COIJIACOBAaHUS C
BEJIYIIIUMHU ACSITEIbHOCTHBIMU XapakTepucTukamu crenuanbHocti19.02.05 Texnonorus
OpOAUIBEHBIX TIPOU3BOCTB U BUHOJEIHE.

[TpodunpHas cOCTAaBIAOIMIAS OTPAKACTCS B TPEOOBAHMSX K IMOATOTOBKE OOyYaIOUIUXCS B

YacTH:

e 00mel cUCTeMbl 3HAHUI: cojiepKaTellbHbIe MPUMEPhI UCIIOIb30BAHUS MaTeMaTHUYECKUX
ujei 1 MeTo/10B B PO eCCHOHATBHON AESITENbHOCTH;

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

® [PAKTUYECKOTO MCIIOJIb30BAHUS MPUOOPETEHHBIX 3HAHUN U YMEHUI: MHAUBUYAIbHOTO
y4eOHOro OmbiTa B  TMOCTPOCHUU  MATEMAaTHYECKUX  MOJENIel,  BBIIOJHEHUE
HCCIIEI0BATEIBCKUX IIPOEKTOB.

Copepxanue y4eOHOM JUCHUIUIMHBI pa3padOTaHO B COOTBETCTBUU C OCHOBHBIMHU

COJIEPKATEIbHBIMU JIMHUSAMU 00yUeHUSI MaTEeMaTHKE:

e anreOpanueckas JIMHHS, BKIIOYAIOIIasi CUCTEMATU3aIUIO0 CBEACHUN O YHCaxX; U3y4eHUe
HOBBIX U 0000IICHHE paHee U3yUYEeHHBIX ONepanuil (BO3BeICHNE B CTEIIEHb, U3BJICUCHHE
KOpHsI, JIOTapu(MUPOBaHUE, CHHYC, KOCUHYC, TAHTCHC,KOTAHTCHC M OOpaTHBIE K HUM);
W3Y4YCHHE HOBBIX BHJOB YHUCIOBBIX BBIPAKEHUH U (POPMYJI; COBEPIICHCTBOBAHUE
MPaKTUYECKNUX  HABBIKOB M  BBIYMCIMUTENIBHOM  KYyJAbTYpPHl, paclIUpeHHEe U
COBEpIICHCTBOBAHUE alredpanyeckoro ammapata, c(QOpPMHUPOBAHHOTO B OCHOBHOM
IIKOJIE, U €r0 MPUMEHEHHE K PEIICHUI0 MAaTeMaTHUYECKUX U MPUKIIATHBIX 3a/1a4;

e TeopeTUKO-(yHKIMOHAIbHAS JMHMS, BKIIOYAIOIIAas CUCTEMATHU3AIUI0 U PACHIMpPEHUE
CBEICHHM O (YHKIMIX, COBEPIICHCTBOBAHUE TpaUUeCKHX YMEHUN; 3HAKOMCTBO C
OCHOBHBIMH HJICSIMU U METOJaMH MAaTEMaTHYEeCKOro aHajun3a B 00beMe, IMO3BOJISIONICM
UCCIIEIOBATh DJIeMEHTapHble (GYHKIUU W pelaTh MPOCTEHIINe TeOMETPUYECKHeE,
du3nYecKue u Apyrue MNpuKIaHbIe 3a1a4u;

® IMHHUS YpPaBHEHUH M HEPABEHCTB, OCHOBAaHHAs Ha IIOCTPOCHHWU M UCCIEIOBAHUU
MaTeMaTHUYeCKUX MOJeNel, mepecekalmascs C alredpandyeckoi U TEOpPeTUKO-
(GYHKIMOHATBHOM JIMHUSIMU U BKIJIFOYAOIIAsl Pa3BUTHE U COBEPIICHCTBOBAHUE TEXHUKHU
anreOpandyeckux MpeoOpa3oBaHUil AN pelIeHUs ypaBHEHUH, HEPaBEHCTB U CHUCTEM;
dbopMHupoBaHHE CIIOCOOHOCTH CTPOUTH W HMCCIIENOBATh MPOCTEHUININE MaTeMaTUYeCKHe
MOJIENIA TpPU PEIICHUH MPUKIATHBIX 3a/ay, 3aJa4 W3 CMEXHBIX M CHEIUaTbHBIX
JUCITUTLITUH;

® TeoMeTpuyecKas JIMHUS, BKJIFOYAKOLIAst HarJIsIIHbIE NpEACTABICHUS 0
MIPOCTPAHCTBEHHBIX (PUTYpax W HM3YYCHHE HX CBOWCTB, (pOpMUpOBaAHWE W pPa3BUTHE
MIPOCTPAHCTBEHHOTO BOOOpaKE€HUs, PAa3BUTHE CIIOCOOOB T'€OMETPHUECKHUX H3MEpPEHUH,
KOOPJIMHATHOTO U BEKTOPHOTO METOJIOB JUIsl PEIIEHUS MaTeMAaTUUYEeCKUX U MPUKIIATHBIX
3a/1a4;

® CTOXacTHYeCKas JIMHHS, OCHOBaHHAs Ha pa3BUTUU KOMOWHATOPHBIX YMEHHH,
MIPEACTABICHU O BEPOSTHOCTHO-CTATHCTHYECKUX 3aKOHOMEPHOCTSX OKPYKAIOIIETO
Mupa.

B paboueii mporpamMMe KypCHBOM BBIJEICH MaTepHall, KOTOPHIA OTBOAWTCS Ha
CaMOCTOSITENTFHOE HM3yYeHUE OOy4YaloUUMHCS W TpU H3YYCHHH YYeOHOW JHUCIUTUTMHBI
«MaremaTrka» KOHTPOJIIO HE MOJIEKNUT.

W3ydenue oOreoOpa3oBarenbHOW y4eOHOW AUCHUIUIMHBI «MartemaTtukay 3aBepliaeTcs
mudpepeHIMPOBaHHBIM 3a4€TOM B TIEPBOM CEMECTPE MIK3aMEHOM BO BTOPOM CEMECTpE.

MECTO YYEBHOM JUCIHUILIMHBI B YYEBHOM ILJTAHE



VYyeOHast 001eodpazoBaTebHas JUCIUTLINHA «MaTeMaTHKa»BXOIUT B COCTAB MPEIMETHOM
obnactu «Matematuka u uHPopMatukand@I'OC COO u obmeodpaszoBarenbHoro mukia [MTICC3
cneranbHocT  19.02.05 TexHonoruss OpOAWIBHBIX TPOM3BOACTB W  BHUHOJenHe(Oa3oBast
MOATOTOBKA).

PE3YJIbTATHI OCBOEHW S YYEFHOM JUCIHUIIINHBI

OcBoenue conepkaHus yuyeOHOW AMCHMILIMHBI «MaremaThka» 00ecredrBaeT JOCTHKEHUE
CTYJAEHTAMH CJENYIOLINX Pe3yJIbTaTOB:
®  JIUYHOCMHbBIX:

c(OPMHPOBAHHOCTh MPEJCTABICHUI O MaTEeMAaTUKE KaK YHUBEPCAIbHOM SI3bIKE HAYKH,
CPEICTBE MOJICITMPOBAHHUS SIBJICHUN U MIPOLIECCOB, UACSIX U METOJaX MaTEMaTHKH;

— IIOHMMaHWE 3HAaYyeHWe MaTeMaTuKe JUIsi  HayYHO-TEXHMYECKOTro  Iporpecca,
c()OPMUPOBAHHOCTh OTHOIICHHUS K MAaTeMaTHKEe KaK K 4YacTH OOMNICYEIIOBEUYCCKOM
KyJIbTYpbl 4Yepe3 3HAaKOMCTBO C HWCTOpUEH pa3BUTUA MaT€MaTUKE, OSBOJIOLUCH
MaTeMaTHUYECKUX HJICH;

—  pa3BUTHE JIOTHYECKOT0 MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOpaKeHUs,
AITOPUTMUYECKON KYJIbTYPhl, KPUTUYHOCTH MBIIUICHUS Ha YpOBHE, HEOOXOIUMO IS
Oyaymeii npodecCHOHATbHONW AEATENbHOCTH, JJs TPOJNOJDKEHUS OOpa3oBaHUS H
camMo00pa3zoBaHus;

— OBJIAJICHNEC MATeMAaTUYCCKUMHU 3HAHUSIMH ©  YMEHUSMH, HEOOXOJUMBIMU B
MOBCEIHEBHOM KHU3HU, NI OCBOGHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX AMCLUMILIUH U
JUCHUTUTMH TPO(ECCHOHATFHOTO NUKJIIA, JJIs TOJXy4eHUs 00pa3oBaHUsl B 00JacTAX, He
TpeOyIOmMUX yriayOJeHHON MaTeMaTHYECKOM MOITOTOBKY;

— TOTOBHOCTb M CIIOCOOHOCTH K 0Opa3oBaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
NPOTSDKEHUM BCEH JKM3HU; CO3HATENbHOE OTHOUIEHHWE K HEMPEpPhIBHOMY OOpa30BaHMIO
KaK yCJIOBHE YCTIEIIHON MPOPECCHOHAIBHON U 00IIIECTBEHHON JIEATEIbHOCTH;

— TOTOBHOCTb M CIHOCOOHOCTH K CaMOCTOATENbHOM TBOPUECKOW M OTBETCTBEHHOMU
JeSITEIIbHOCTH;

— OTHOIIEHHE K NpOodeCCHOHATBHON NESTEIbHOCTH KaK BO3MOKHOCTb YYaCcTHE B PELICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MPOOIeM;

® MemanpeomMemHovix:

— YMEHHE CaMOCTOSITENIbHO OIpeAesaTh LeNu JACITeIbHOCTH U COCTaBJATh IUIAHBI
NESTENIbHOCTH; CaMOCTOSITENIbHO OCYIIECTBISATh, KOHTPOJIUPOBATH U KOPPEKTHPOBATH
JeSITeNIbHOCTD; UCIOIb30BaTh BCE BO3MOKHBIE PECYPCHI JUISl IOCTHIKEHUS ITOCTABIEHHBIX
Henel M peanus3alvy IUIAHOB JESTENbHOCTH; BBIOUPATH YCHEIIHbIE CTPAaTETUH B
Pa3IMYHBIX CUTYAIUsX;

— YMEHHME MpPOAYKTUBHO OOWIAaTbcd M B3aMMOJEHCTBOBAaTH B IMpoIiecce COBMECTHOM
NESTENIbHOCTH, YYUTHIBATh MO3UIMU IPYTUX YYAaCTHUKOB JESATEIBHOCTH, dPPEKTUBHO
paspeniaTh KOH()IUKTHI;

— BJAJIeHUE HaBbIKAMU I103HABATEJIbHOW, Y4eOHO-HCCIIEI0BAaTENbCKOM M MPOEKTHOM
NeSITeIbHOCTH, HaBBIKAMU paspelieHre MpobsieM; CIIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIbHOMY TOUCKY METOJOB pEIICHHUs MPaKTUYECKUX 3aJad, NMPUMEHEHHIO
pa3IMYHbIX METOJOB IMO3HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSTEIbHOM HWH(OPMalMOHHO-TTO3HABATEIbHON
NEeSTEIbHOCTH, BKJIIOYas YMEHHE OPHEHTHUPOBATHCA B Pa3IUYHBIX HMCTOYHHKAX
uH(pOpMalliK, KPUTHYECKH OIECHHUBATh W  WHTEPIPETHPOBATH  HHQPOPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3JINYHbIX HCTOYHUKOB;



BIIaZICHUE S3BIKOBBIMU CPEACTBAMHU: YMEHHE SACHO, JIOTHYHO M TOYHO H3JIaraTb CBOKO
TOYKY 3PEHMS, UCII0JIb30BAaTh a/ICKBATHBIE SI3bIKOBBIE CPE/ICTBA;

BJIaJICHHE HaBBIKAMU II03HABATENbHOW pe(dIeKCHMH KaK OCO3HAHHE COBEPIIAEMBIX
JEUCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, I'PAHUL CBOETO
3HAHMA Y HE3HAHUs, HOBBIX I103HABATEJIbHBIX 33aJ1a4 U CPEACTB I UX JOCTHIKECHHUS,
LEJICYyCTPEMJICHHOCTh B TIOMCKaX M TPUHATHA PpELIeHUuH, COoOOpa3sUTENbHOCTh MU
UHTYMLUS,  Pa3BUTOCTb  IPOCTPAHCTBEHHBIX  IIPEICTaBICHUN; CIIOCOOHOCTh
BOCIIPMHUMATB KPAacoOTy XU TapMOHHIO MUDA;

npeomemmuuix:

c(OPMHPOBAHHOCTD MPEIJIOKEHUI 0 MaTEMAaTUKE KaK YaCcTb MUPOBOU KYJIbType U MECTE
MaTeMaTHKe B COBPEMEHHON IMBWJIM3ALMH, CIIOCOOAX ONUCAHMs SIBICHUI pPEanbHOrOo
MHpa Ha MaTEMaTUYECKOM S3bIKE;

c(OPMHUPOBAHHOCTh TPEACTABICHUN O MaTEeMaTHYECKUX IOHATUAX KaK Ba)KHEHIINX
MaTEMaTUYECKUX MOJEIX, MO3BOJIIOIIMX ONKCHIBATh U M3y4aTh PAa3HbIE MPOLECCHI U
ABJICHUS; TOHUMAaHNUE BO3MOKHOCTH aKCHOMAaTH4ECKOI'O IOCTPOCHMSI MAaTeMaTHYECKHX
TEOpHI;

BJIAJICHAE METOJlaMU JOKa3aTeIbCTBA U AJIFOPUTMOB PEIICHUs, YMEHUE UX IPUMEHSATH,
IIPOBOJIUTH JOKA3aTEJIbHBIC PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

BIIQJICHUE CTAHAAPTHBIMU IIPUEMAMHU DELICHHs PALMOHAIBHBIX W UPPALHUOHAIBHBIX,
IIOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUHW M HEPABEHCTB, HX
CUCTEM; HUCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIIE JJIs TIOUCKA
IIyTH PELICHUI U WUIIOCTPALUNA pEUICHUSI YPAaBHEHU U HEPABEHCTB;
c(OPMHUPOBAHHOCTb IIPEJCTABICHUNA 00 OCHOBHBIX MOHATUAX MAaTEMAaTUYECKOTO aHAIN3a
U UX CBOHCTBaX, BJAJCHHE YMCHHEM XapaKTEepHU30BaTh MOBEACHHE (DYHKIHA,
UCIIOJIb30BAHNUE  IIOJAYYEHHBIX 3HAYCHUM Ul ONMCAHMSA  aHalIU3a  PEalbHBIX
3aBUCHUMOCTCI;

BIIaJICHUE OCHOBHBIMU IOHATUAMHU O IUIOCKMX U MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢urypax, HX OCHOBHBIX CBOWCTB; C(OPMHUPOBAHHOCTh YMEHHIl pacro3HaBaTh
reoMeTpuueckue (Urypbl Ha depTekax, MOJENSIX U B PealbHOM MHUpE; NPUMEHEHHE
U3YyYEHHBIX CBOWCTB F€OMETpUYECKUX (PUryp u (GopMyl ajs peleHust TeOMEeTPHUECKUX
3a/1a4 ¥ 33J1a4 C MPAKTUYECKUM COJICPKAHUEM;

c(OpMUPOBAHHOCTh  NPEACTABICHUH O Tpoleccax U  SABJIEHHUSAX, HMEIOLIUX
BEPOSITHOCTHBIA XapakTep, CTAaTUCTUYECKHX 3aKOHOMEPHOCTSIX B pEaIbHOM MHPE,
OCHOBHBIX IIOHATHAX DJIEMEHTApHOM TEOPUM BEPOSATHOCTEH; YMEHUE HaXOIUTh
OLICHUBATh BEPOSATHOCTh HACTYIJICHUS! COOBITHI MPOCTEUIINX MPAKTUYECKUX CUTYaIUIX
Y OCHOBHBIE XapaKTEPUCTUKHU CITyYalHbIX BEJINYUH;

BJIaJICHUe HaBbIKaMu wucnosb3oBanus GeoGebra, AdvancedGrapher, Mathcad mpwu
pELICHUH 3a/1a4.

COJIEP)KAHUE YUYEBHOM JUCIUILINHBI



BBenenue

MareMaTrika B HayKe, TEXHUKE, SKOHOMHUKE, HHPOPMAIMOHHBIX TEXHOJIOTUSX M MPAKTHYECKOU
nesitenbHOCTH. Llenmm u 3amaum u3ydeHUss MaTeMaTUKU TMpPU OCBOeHUHU crneruaibHocTrl9.02.05
TexHomorHs OPOIMITBHBIX TPOU3BOJICTB U BUHOJIEIHE(6a308as NOATOTOBKa).

AJI'EBPA

PasBuTHe NOHATHA 0 YK CIIE

Lenble u pauvoHanbHble uMcna. JledcTBuTenbHbIE uYucha. [lpubnudicenHvle BbIYUCTEHUS.

Komnnexcnuvie uucaa.
Kopuu, crenenu u jiorapugmbi

Kopuu m cremenu. KopHu HarypanbHOM cTeneHuM U3 yucia U uX cBoicTBa. CTeneHu c
palMoOHaNBHBIMM TOKa3aTeasiMU, MX CBoMcTBAa. CTeneHM ¢ JEHCTBUTEIbHBIMU I1OKa3aTEJSIMU.
Ceoticmea cmenenu ¢ 0elicmsumenbHblM NOKA3amenem.

Jlorapugm. Jlorapupm umciaa. OcHOBHOE JsorapudMuyeckoe TOXAECTBO. JlecsaTUuHble U
HaTypajibHbIe Jorapudmsl. [IpaBuna neiictBust ¢ norapudmamu. [lepexon Kk HOBOMY OCHOBaHUIO.

IIpeoOpa3oBanne  ajrefpamveckux BbIpaxeHuii. [IpeoOpasoBaHue  palMOHANBHBIX,
HpPPpalMOHATIbHBIX, CTETIEHHBIX, I0KA3aTEJbHbIX U JJOTapU(PMUUYECKUX BbIPAKEHUH.

Ilpakmuueckue 3anamusn

[IpakTueckue npuemMbl IPUOIMKEHHBIX BbIUMCICHUNH. PUHAHCOBOE MJIaHUPOBAHUE.

[Ipeobpa3oBanue pallMOHAIBHBIX U UPPAIIMOHATBHBIX BBIPAKEHUH.

Pemenue nppannoHanbHbIX ypaBHEHHUI.

[Ipeobpa3zoBanue norapuGMUUECKUX BBIPAKEHUH.

Pemenune norapupMudeckux ypaBHEHH.

Pemenne norapudmMuueckux HEpaBEHCTB.

Pemrenne nokasaTenbHbIX ypaBHEHU.

PelreHne nmokasaTebHbIX HEPABEHCTB.

OCHOBBI TPUTOHOMETPUU
OcHOBHBIC TOHATHUSA
Panuannas mepa yria. Bpamarensnoe asuxenne. CUHYC, KOCHHYC, TAHT€HC U KOTAHTE€HC YHCIIa.

OcHoBHbBIE TPUTOHOMETPHUYIECCKHUE TOXKIECCTBA

®opmynbl npuBeneHus. Oopmysbl crnoxkeHus. DopMyibl ynBoeHUs. Dopmynvl NOIOBUHHOO0
yena.

IIpeoOpa3oBanns NpocTeHIINX TPUTOHOMETPHYECKHUX BbIPAKCHUH

[IpeoOpa3oBaHre CyMMBI TPUTOHOMETPUYECKUX (DYHKIIUN B MPOHM3BEICHHE W MPOU3BEICHUS B
CYMMY. Buipaosicenue mpuzoHomempuieckux QyHKyuil yepe3 maHeeHc no108UHHO20 apeyMeHmd.

Tpuronomerpuyeckne ypaBHeHUs] U HEPABEHCTBA

[Ipocreiimme  TPUTOHOMETPUYECKUE  ypaBHEHUA. [Ipocmeinwiue  mpuconomempuyecKue
Hepasencmea.

OOpaTtHbie TPUTrOHOMETPHYECKHE PYHKIIUH. APKCHHYC, apKKOCHUHYC, AapKTAHTE€HC.

Ilpakmuueckue 3anamus

CooTHOUIEHNSI MEXIY TPUTOHOMETPUIECKUMHU (PYHKIUSMHU OHOTO apTyMEHTa.
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[TpumenerneopMys CI0KEHHS U ABOHHOTO apryMeHTa.
ToxnecTBeHHbIe TPe0Opa30BaHUs TPUTOHOMETPUUECKUX BBIPAXKEHUH.
Pemrenne npocTenmmx TPUroHOMETPUUECKUX YPABHEHUN.

®YHKINU, UX CBOMCTBA U TPA®UKH

®yukuun. O65acTh onpeaencHUs U MHOXKECTBO 3HAUYCHMI; rpa@uk (yHKIUHU, MOCTPOEHUE
rpaduKoB PYHKIMH, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

CpoiictBa  ¢yHkuum.  MOHOTOHHOCTb,  YE€THOCTb, = HEUYETHOCTb, = OTPAHUYECHHOCT,
MEePUOAUIHOCTh. [IpoMekyTKH BO3pacTaHus M yObIBaHUS, HAUOOJBIIICE U HAUMEHBIIIES 3HAYCHUS,
TOUKHM 3KcTpeMyma. ['paduueckas unTeprperauus. [Ipumepsl QpyHKIMOHANBHBIX 3aBUCUMOCTEH B
peaIbHBIX TMpolleccaX W sBICHUSX. Apudmerndeckue omnepanuu Hax (yHKiusMu. CroxHas
byakums (komnosuius). [lousamue o HenpepvleHOCMU BYHKYULU.

Oo6patubie dynkuun. Obracmv onpedenenuss u 0061ACMb 3HAYEHU 00pPAMHOU GYyHKYUU.
I'pagux obpamnoil pynxyuu.

CreneHHble, NOKa3aTe/bHbIE, JJOrapuMuiecKie i TPUTOHOMeTPUYeCKUe (PYHKUIMU.
OOpaTHble TPUTOHOMeETPUYECKHEe (PYHKIUH

Onpenenenns GyHKINN, X CBOHCTBA U TPa(UKH.

[TpeoOpazoBanus rpadukoB. [lapamnenbHbli TEpeHOC, CHUMMETPUS OTHOCHTEIBHO —OCEi
KOOP/AMHAT, U CUMMETPHsI OTHOCHTEIHHO Haudaia KOOPAMHAT, CHMMETPHUS OTHOCHUTEIBHO TMPSMOM
Y=X, pacTsDKEHHE U C)KaTHE BIOJIb OCCH KOOPIMHAT.

Ilpakmuueckue 3anamus

[TocTpoenue u uyrenue rpaguKOB QYHKIHH.

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

IocaenoBarenbHocTH. CriocoObI 3a/1aHUS U CBOWCTBA YHCIOBBIX MOCIEI0BATEILHOCTEH.

Ilonamue o npedene nocreoosamenvuocmu. Cywecmeoganue npeoeia MOHOMOHHOU
ocpanuuennoi  nocredosamenvrHocmuy. CyMMHpPOBaHUE IIOCIIEAOBaTeNbHOCTEH. beckoHeuHO
yOBIBaroIasi reOMETpUYEcKas Mporpeccus 1 ee cymma.

IIpounssoanas. [lonstue o npon3BogHON (YHKIMH, €€ TEOMETPUUECKUI U PU3NYECKUN CMBICII.
VYpaBHeHHe kacaTenbHOW K rpaduky ¢yHkiuu. [Ipon3BoiHbBIE CyMMBI, pa3HOCTH, MPOU3BEICHMUS,
yacTHOro. IIpom3BojHbBIE OCHOBHBIX 3JeMEHTapHBIX (yHKUUH. [IpuMeHeHne mNpPOU3BOJHONW K
UCClieIoBaHUI0 (YHKUUH U TOCTPOCHUIO TpadukoB. [Ipouzeoonvie obpammol @yukyuu u
KOMRO3UYUU YYHKYUIL.

IIpumeps! ucronb30BaHMsI MPOU3BOAHOM /1JIs1 HAX0XK/IEHUS HAWJIYYLIEr0 PEIEHUS B IPUKIIATHBIX
3amavax. Bropas mpousBoaHas, ee TeOMETPUUIECKUA U (PU3HUIECKU CMBICT. HaxoxaeHus: CKopocTu
JUIs TIpoliecca, 3aJaHHOTO (OPMYIIOi U rpaduKOM.

IlepBooOpa3nass u wuHTerpaj. l[IpumeHeHHe ONPENEICHHOrO0 HHTErpajia Uil HaXOXKICHUS
oA KpuBoJMHEeHHOW Tpaneuuud. ®Popmyna Heiorona-Jleitouuna. [Ipumepsl npuMeHeHUs
UHTerpana B pu3nKe U reoMeTpuu.

Ilpakmuueckue 3anamusn

[Ipumenenue npasui u popmyn AUPphepeHInPOBAHUS.

HuddeperurpoBanue cI0KHbIX QYHKIIMHA.

[IpumeHneHne Mporu3BOIHON K HCCIETOBAHUIO (DYHKIUH.

Beluncrnenue HeoNpeaeIeHHbIX HHTETPAJIOB.

Brruncnenue onpeneneHHbIX HHTErPaioB.



YPABHEHUE U HEPABEHCTBA

YpaBHeHust U1 cucTeMbl ypaBHeHHUil. PaimoHanbHble, MPpALMOHAIBHBIE, MOKA3aTelbHbIE U
TPUTOHOMETPUUECKNE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTD ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHbIE TIPUEMBI UX PELICHUS (Pa3oKEHUE HAa MHOXUTENIHU, BBEACHUE HOBBIX HEM3BECTHBIX,
MOACTAaHOBKA, TpapUeCcKuil METO).

HepaBencrBa. PanvoHanbpHbIE, MPpAaLMOHAIBHBIC, IIOKA3AaTEIBHBIE U MPULOHOMEMPUUECKUE
HepaBeHCTBA. OCHOBHBIE TPUEMBI X PEILICHHUS.

Hcnosab3oBanue CBOMCTB M rpaukoB (GyHKUMI NPU pellleHHHd YPABHEHUI U HEPABEHCTB.
Meron unTepBasioB. M300pakeHne Ha KOOPIUHATHON IJIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHUM
1 HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX CHCTEM.

IMpuxkaagnbie 3a1a4mn

[IpumeHeHne MaTeMaTUYECKUX METOJOB JJISl PELICHUs COJEP)KaTENbHBIX 3a/1ad U3 Pa3IMYHBIX
o0ractell HAyKH U MPAKTUKU.

NHTtepnperanus pe3ysbrara, ydeT pealbHbIX OTPaHUYCHUM.

Ilpakmuueckue 3anamusn

Pemrenne HepaBeHCTB € MOMOIIBIO METOAA HHTEPBAJIOB.

Peurenue cucrem ypaBHEHUN.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUS BEPOATHOCTEU
DJleMeHTbl KOMOMHATOPUKH

OcHOBHBIE MOHATHUSI KOMOWHATOPUKU. 3a/la4M HA TOJCUET YMCia pa3MelIeHUH, MepecTaHOBOK,
codyeranuil. Pemenue 3amau Ha mepebop BapuanHToB. Popmyna O6uHoma Herorona. CaoiicTBa
OMHOMUHANBHBIX KO3 dunnenToB. TpeyronsHuk [lackans.

DJIeMeHThbI TeOPHHU BePOATHOCTE

CoOpITHE, BEpPOSTHOCTH COOBITHS, CIIOKEHHWE W YMHOXEHHE BeposATHOcTed. [lomamue o
Hezagucumocmu coovimuii. JJuckpemuas cay4atinas eeiuyuna, 3aKoH ee pacnpeodenenus. Hucnogvle
Xapakmepucmuky OUCKpemHou ciyyanHoul eenuyunsl. [lonamue o 3axone 6OIbUUX YUCEeI.

DJIeMeHTbl MaTeMATHYeCKOH CTATHCTUKH

[IpencraBnenne naHHBIX (TaONULBI, OUArpaMmbl, TpaduUKH), 2eHepalbHas COB80KYNHOCHIb,
8bl00pKa, cpednee apugmemuyeckoe, Mmeouana. Ilowamue o 3a0auax mamemamuieckoul
CMamucmuxu.

Pewenue npaxmuueckux 3a0au ¢ npumeneHuem 8epoSAMHOCMHBIX MEMOO08.

HpaKmuquKue 3anamus
Pemenue 3aga4 Ha MOACYET YUCIIa pa3MemeHI/n71, COUYeTaHuN U NEepCCTaHOBOK.

I'EOMETPUA

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE



B3auMHOe pacnosnokeHue JByX IpsMBIX B IpocTpaHcTBe. IlapaienbHOCTs NpsAMONH U
mwiockoctd. llapamnensHocTs  muockocted. IlepneHAMKYISpHOCTP HPSIMOM M IJIOCKOCTH.
[TapamtensHOCTh IUIOCKOCTEN. [lepreHIUKYIAPHOCTh HPSAMOM M IUIOCKOCTU. [lepnenpukynsp u
HaKJIOHHAsA. YTOJ MEXAY NPSMON M IUIOCKOCTBIO. JIBYrpaHHBIN yroj. YToj MeXay MIOCKOCTAMM.
IlepneHUKyYISAPHOCTD JBYX INIOCKOCTEH.

I'eomerpuueckue mpeoOpa3oBaHUs IMPOCTPAHCTBA: MAPAUICNIbHBI IEPEHOC, CUMMETPHUS
OTHOCHUTEJIBHO IJIOCKOCTH.

[lapannensHoe mnpoexktupoBaHue. [lnowaos opmoconanvHou  npoexkyuu. VI3oOpaxeHnue
MIPOCTPAHCTBEHHBIX (PUTYD.

MHoOrorpaHHuKHU

Bepmunsl, pebpa, rpaHu MHOTOTpaHHUKA. Paszeepmka. MHuozoepannvie yenvl. Buvinykivie
MHo2oeparHuku. Teopema Junepa.

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

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

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

Ceuenus Ky0a, MPU3MbI U TUPAMUJIBIL.

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

TeJia ¥ MOBEPXHOCTH BpallleHUS

Hunuaap u  koHyc. YceueHHBIH KoHyc. OcHOBaHWE, BBICOTAa, OOKOBas IOBEPXHOCTH,
oOpasytomiasi, pazBepTka. OceBble CEUYCHHS U CEUCHHS, TTapaIlJIeIbHBIE OCHOBAHUIO.
ap u chepa, ux ceuenus. KacarenpHas miockocTs K chepe.

HN3menenus B reomeTrpuu

O06mwem u ero u3mepenue. MHrerpanbHas ¢popmyna oobema.

@opmynel 00beMa KyOa, TPSIMOYTOJIBHOTO TapailieNienuIena, MpU3Mbl, THIHHIPA. DopMyITbl
o0beMa nupamuibl U KoHyca. @opMyiiel 00beMa 11apa U IIomaau chepsl.

[TogoOue Ten. OTHOIIEHUE TUIOMIAEH TOBEPXHOCTEN M 00BEMOB TTOI00HBIX TET.

KOOplII/IHaTI)I U BEKTOPbI

[IpsimoyronbHas (ekapToBa) CUCTEMa KOOPJAMHAT B IpocTpaHcTBe. PopMyiia pacCTOSTHUS MEXY
JBYMS TOUKaMH. Y paBHEHUsSI C(EpPbl, nI0CKOCMU U NPAMOIU.

Bexropsl. Monyns BekTopa. PaBeHCTBO BekTOpOB. Cl10’KEHNE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha
yucio. PasnoskeHue BeKkTOpa IO HAMpaBICHUSAM. YIOJ MEXAy AByMs Bekropamu. IIpoeknus
BEKTOpa Ha ock. KoopaunaTel BekTopa. CKaasipHOE MPOU3BEIEHUE BEKTOPOB.

Hcnons3oBanye KOOpAUHAT U BEKTOPOB IIPU PEILIEHUHY MATEMAaTUYECKUX U NIPUKIIAIHBIX 3a/1a4.

Ilpakmuueckue 3anamusn

[IepnieHqUKyYISAp U HAKJIOHHAS K IUIOCKOCTH.

JlelicTBuA Hal BEKTOPAMH, KOOPIMHATHBIN METO/.

Brruucnenne 005eMOB MHOTOIPAaHHUKOB U TEJI BpaIllEHHs!.

TeMbl AJIA HHAUBUAYAJIbHBIX IIPOCKTOB

e HenpepbiBHbBIE 1pOOH.
e [IpuMeHeHHE CIIOKHBIX MPOIEHTOB B SKOHOMUYECKHX pacueTax.
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[TapamienpHOE MPOEKTUPOBAHUE.

CpenHue 3HaUYEHUS U UX IPUMEHEHUE B CTATUCTHUKE.
BekTopHoe 3a1aHne MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
CroxeHue TapMOHUYECKUX KOJICOaHMIA.

['padmyeckoe penieHue ypaBHEHUI U HEPABEHCTB.
[IpaBunpHBIE U OTYNIPABUIIBHBIE MHOTOIPAHHUKHU.
Konunueckue ceyeHust U UX NPUMEHEHUS B TEXHUKE.
[Tonstue muddepeHmana u ero NPUIOKEHUS.

CxeMbl TOBTOPHBIX UCTIbITAaHUN bepHyu.

HccenenoBanue ypaBHEHHU U HEPABEHCTB C IIAPAMETPOM.

TEMATHYECKOE IINTAHUPOBAHME

11



[Ipu peanuzauum conepxaHusi oO0IC00pA30BATENLHON UCHUILIMHBI «MaTemaTuka» B
npeaenax ocBoenus OIIOII CIIO mo cneumampHocTd 19.02.05 TexHomoruss OpOaMIBHBIX
MPOM3BOJICTB M BHHOIEIHME (0a30Bast MOArOTOBKA) MaKCHMaJibHAs ydeOHas Harpy3ka 00y4arommuxcs
coctaBisieT — 282 Jaca, B TOM 4ucie aynuTopHas (o0s3aTenbHas) yueOHass Harpy3Kka 00yJarommxcs,
BKJIFOYAs TIPAaKTHYECKHWE 3aHATHS, - 188 YacoB, BHeayAMTOpHAs CaMOCTOATENbHas pabora
oOyyaromuxcs — 80 4acoB, KOHCYIbTAUHN — 14 yacos.

Temarnueckuii mian

Coaepixanue o0yueHust Oo0s3aTesbHas yueOHAsi HArpPy3Ka 00y4aommxcs, 4.
Bcero B TOM 4HCJIe:
JIEKIUH, n3
YPOKH

Benenue 2 2 -

1. PazBuTHe MOHATHS O YUCIe 8 6 2

2. Kopnu, crenenu u gorapudmbl 28 12 16

3. [IpsiMble M TUIOCKOCTH B MPOCTPAHCTBE 10 8 2

4. KomOunaTopuka 10 8 2

5. KoopauHats!l 1 BEKTOpPBI 9 7 2

6. OCHOBBI TPUTOHOMETPUH 24 16 8

7. OyHKIUH U TpaQuKH 16 14 2

8. MHOTrOrpaHHUKH U KPYTJIbIE Tela 16 14 2

9. Hauasia MaTeMaTHYeCKOTO aHAJIN3a 26 20 6

10. InTerpan u ero npuMeHeHue 12 8 4

11. DnemeHTBl TeOpuUM BEPOSITHOCTEN U 10 10 -

MaTeMaTHYECKOW CTATUCTHKU

12. YpaBHeHMsI ¥ HepaBEeHCTBA 17 13 4

Hroro 188 138 50

BHeayauTopHas camocTosiTeJIbHAsA padoTa
CamocrosiTenbHas paboTa 80
Koncynbranun 14
IIpomesxyTouHas arrectanus B popme JudPepeHIIMPOBAHHOTO 3a4eTa B IEPBOM CEMECTPE U
9K3aMeHa BO BTOPOM CEMECTpE
Bcero | 282
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOM JEATEJIHbHOCTH

OBYYAIOIIUXCSA
Conep:xanue XapakTepuCcTHKA OCHOBHBIX BU/I0B /IEATEJIbHOCTH 00yUaIOIIUXCS
o0y4eHust (Ha ypoBHe y4eOHBIX JeilcTBHIl)
BBenenue O3HakOMJIEHHE C POJIbIO MaTEMAaTHKH B HayKe, TEXHUKE, YKOHOMHKE,

MH(POPMALMOHHBIX TEXHOJIOTUSAX U MPAKTUIECKOHN NeSTETLHOCTH.
Os3HakoMJIeHHE C LEIIMH M 33JadaMd HM3y4YeHUs MaTeMaTHKH MpU
ocBoeHuucnenuaibHoctn19.02.05 TexHonorus OpOIMIIBHBIX
IPOM3BOJICTB U BUHOJICIIHE.

AJI'EBPA

PazBurHe noHsiTusi 0
qucie

Beinonnenne apudmernyeckux JeHCTBUH Haja 4HUCIAMH, codeTas
YCTHBIE U NNCbMEHHBIE IPUEMBI.

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

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

Kopnn, CTeleHHu,
Jorapu(pmbl

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

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

[IpeoOpa3oBanre 4YMCIOBBIX M OYKBEHHBIX BBIPQXKEHUH, COAEpMKAIIUX
pasuKabl.

Beimonnenne pacueToB 1o GopMyiaM, COAEpKALINM  PaJUKAaIIbI,
OCYILECTBIISS1 HEOOXOIMMBIE MOACTAHOBKH U IPeoOpa3oBaHMUsL.
Omnpenenenre paBHOCWIBHOCTH BbIpaXEHHH ¢ panukanamu. Pemenue
UPPALMOHAIIBHBIX YPaBHEHUI.

O3HaKOMJIEHHE C TOHATHEM CTENIEHH C JEHCTBUTENbHBIM IT0Ka3aTeeM.
HaxoxxneHnue 3HaYeHMH CTENEeHH, HUCHOJIb3ysd MpPH HEOOXOIUMOCTH
MHCTPYMEHTAJIBHBIE CPE/ICTBA.

3anuchiBaHUE KOpHA N-ii CTeNeHW B BHJE CTENEHU C JIPOOHBIM
MoKa3zaTeJieM U Ha00OpOT.

@opMyIIMPOBAHUE CBOWCTB CTENEHEW. Bpruucienue creneHen ¢
palMOHAIBHBIM  I10KA3aTEJIEM, BBIIOJHEHUE NPUKHUJIKM 3HAYCHUS
CTEIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3oBaHre 4YMCIOBBIX M OYKBEHHBIX BBIPAKEHUMH, COAEpIKAIIUX
CTEIEHHU, IPUMEHSS CBOMCTBA. PellleHne MoKa3aTeNbHbIX YPaBHEHUIA.
O3HakoMJIEHUE ¢ IPUMEHEHUEM KOpPHEH M CTENEHEH NMPHU BBIYNCICHUU
CpPEIHMX, [EJICHUM OTpe3Ka B «30JIOTOM cedeHuu». PelieHue
IIPUKJIAJIHBIX 33124 Ha CJIOXKHBIE NTPOIIEHTHI

IIpeodpa3oBanue
ajnredOpamyecKkux
BbIPAKEHUH

Beimonnenue mnpeoOpa3oBaHUl BBIpAXKEHWH, NpUMeHeHue (opmy,
CBSI3aHHBIX CO CBOMCTBAMHU CTETICHEH U JJorapu(hMOB.
Onpenenenue o00JacTH JOMYCTUMBIX 3HAUEHHH Jorapu(pMUUECKOTo
BbIpaxkeHHsl. Pemienue norapumMuueckux ypaBHEHUN

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE MIOHATUSA

N3yuenune paguaHHOTrO METOAA U3MEPEHHUSI YIJIOB BPAIICHUS U UX CBS3H
¢ rpagycHoit Mepoit. M3o0paskeHune yriioB BpalleHUs Ha OKPY)KHOCTH,
COOTHECCHME BEJIMYMHBI YIJIA C €70 PACIIOIOKEHUEM.

®opMynupoBaHHE ONpPENEICHUN TPUTOHOMETPUYECKUX (DYHKIUHM JUIs
YIJIOB IMOBOPOTa M OCTPBIX YIVIOB IHPSIMOYTOJIBHOTO TPEYrOJbHHKA H
00BSICHEHNE UX B3aUMOCBSI3H.
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OcHoBHbIE IIpuMeHEHHE  OCHOBHBIX  TPUTOHOMETPHUYECKHMX  TOXKIECCTB  JUIS
TPUTOHOMETPUYECKHEe | BHIYMCICHUS 3HAUYCHUH TPUTOHOMETPHUYECKUX (YHKUIMH MO OJHON W3
TOKAECTBA HUX
IIpeoOpa3oBanus W3yueHre OCHOBHBIX (OPMYJI TPUTOHOMETPUHU: (OPMYIBI CIOKEHUS,
npocreimux yIIBOCHHUS, MPeoOpa3oBaHUsl CyMMbl TPUTOHOMETPHUUECKUX (DYHKIMI B
TPUTOHOMETPUYECKUX | IIPOU3BEJICHUE U IIPOU3BEACHHUA B CYMMY U IIPUMEHEHHE IIpU
BbIPa:KeHU BBIUMCICHUM  3HAYEHUs]  TPUTOHOMETPUYECKOIO  BBIPAKEHHA U
YIPOILEHHUS €rO.
O3HaKOMJIEHHME CO CBOWCTBAMU CHMMETPUM TOYEK Ha €JUHUYHOU
OKPYKHOCTH M TPUMEHEHHE UX ISl BBIBOAA (hOPMYIT IPUBEICHHS
IIpocreiimme Pemennie mo dopMynaM ¥ TPUTOHOMETPUUYECKOMY KPYTY MPOCTEHUIINX
TPUTOHOMETPUYECKHEe | TPUTOHOMETPUUYECKUX YPaBHEHUH.
YPaBHeHHUA u| [Ipumenenne oOIMX METOAOB pEIIEHUs YpaBHEHWH (IpUBEIEHHE K
HepaBeHCTBa JUHEHHOMY, KBaJJpaTHOMY, METO/ Pa3JI0’KEHUs HAa MHOXKUTEIIN, 3aMEHbI
HNEPEMEHHOI) IPU PEeLIeHNH TPUTOHOMETPUUECKUX YPaBHEHUH.
YMenue OTMEYaTh Ha Kpyre peLIeHns IIPOCTEUIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB
ApKcunyc, O3HaKOMJICHHUE C TOHATHEM OOpPATHBIX TPUTOHOMETPUUECKUX (QYHKIUH.
APKKOCHHYC, W3ydeHue onpeneneHuil apkCuHyca, apKKOCUHYCa, apKTaHI'€Hca YncIa,

APKTAHI'CHC YACJIa

dbopMmynupoBaHUEe HX, H300paXCHHUE HA EIUHUYHON OKPYKHOCTH
MPUMEHEHUE IPU PEIICHUU YpaBHEHH

®YHKIIMHU, UX CBOMCTBA U TPA®UKH

DOyHKIMH. O3HaKOMJICHHE C TOHATHEM IIEPEMEHHOMN, NMPUMEPAMH 3aBHCHUMOCTEU
IHonsTHe 0| MEXy IEPEMCHHBIMHU.
HENpPepPbIBHOCTH O3HakoMJIEHHE C TIOHATHEM TIpaduka, ONpeseieHne MPUHAIEKHOCTH
pyHKkumuu Touku rpaduxky ¢yHkuuu. OmnpexneneHue no Qopmysie mnpocTeneit
3aBUCUMOCTH, BHUAa ee rpaduka. BelpaxeHue mno ¢opmyne OAaHON
MIEPEMEHHOM Yepe3 Apyrue.
O3HakoMIIeHHE ¢ onpeeneHrneM QyHKINU, GOpPMYJIMPOBaHUE €TO.
HaxoxneHnue obnactu onpesiesieHus U 001acTy 3Ha4YeHUH pyHKInN
CpoiicTBa pynknuu. | O3HakOMJIeHHE C TpuUMepaMH (YHKIMOHAIBHBIX 3aBUCUMOCTEH B
I'padguyeckas peaNbHBIX ITPOLIECCAX U3 CMEKHBIX TUCLIHILINH.
HHTEpNpeTanus. O3HakOMJIEHHME C [JOKa3aTelbHBIMU PACCYXKIEHUSAMU HEKOTOPBIX
IIpumepsl CBOMCTB JIMHEHHOM M  KBagpaTWyHOW  (yHKUMH, MpoBeaeHUE
(pyHKIHOHAIBHBIX UCCIIEIOBaHMsI JIMHEHHOM, KyCOYHO-TTMHEHHOH, ApoOHO-IMHEHHON u
3aBHMCUMOCTEM B| KBaJlpaTU4YHON (yHKUUMH, mocTpoeHue ux rpadukoB. [locTpoenue u

pe€aJbHBIX Mpomeccax
H ABJICHUAX

yreHue rpa¢pukoB pyHkuuil. MccnenoBanue GyHKIUH.

CocraBnenue BUAOB (YHKIUH 10 JaHHOMY YCIIOBHIO, PELICHHE 3aJ]1ad
Ha 9KCTPEMYM.

Brimonnenue npeoOpa3oBanuii rpaduka GyHKIMH

Oo0paTHble pyHKIMHN

Wzydyenue nonamus obpamuot ¢yHkyuu, onpedeieHue 6uda u
nocmpoeHue epaguxa oopamuou QyHKyuuU, HaAxoxcoeHue ee obaacmu
onpedenenus u oonacmu 3uadenuti. [IpuMeHneHne cBOMCTB GyHKIUN TpU
WCCJICJIOBAaHUH YPAaBHCHUU W PEIICHUH 3a/1a49 Ha SKCTPEMYM.
O3HAKOMJICHHE C TIOHSTHEM CIIOKHOU (QYHKIIUU

Crenennsie, Beruucnenue 3HaueHnit GyHKIUH O 3HAUEHUIO apTyMEHTa.
noKa3arteJibHbIe, Omnpenenenne MOJOKEHUSI TOYKM Ha Tpaduke MO ee KoopAuHATaM M
JorapupmMuyeckne ©| HA0OOPOT.

TpUroHomerpuuyeckue | lcrnonpzoBanue cBoWCTB GyHKIUI 7151 CpaBHEHUS! 3HAUEHUN CTeTeHen
(pyHknun. U JIorapu(MOoB.

OopaTtHble [Toctpoenue rpaduKoOB CTENEHHBIX U JJOTapU(PMHUUECKUX PYHKIIHH.
TpUroHOMeTpuYecKue | PerieHne mokasaTenbHBIX W JIOTAapU(PMUYECKHX YpaBHEHUH W
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$yHKIMH HEPaBEHCTB 10 M3BECTHBIM anropurMaM. O3HaKOMIIEHHE C MOHATHEM
HETPEPHIBHON TMEPHOANYECKON (QYHKIUH, (HOPMYIHMPOBAHHUE CBOMCTB
CHHYCa U KOCHHYCa, IOCTPOECHUE UX IPa(UKOB.
O3HaKkOMJICHHE C MTOHATHEM TapMOHMYECKHX KOJICOAHUN M MpUMepamMu
rapMOHUYECKUX KojeOaHWH A ONHMCAHUS MPOLECCOB B (U3UKE U
Opyrux o0jacTsax 3HaHUS.
O3HakoMJIeHHE C HOHATHEM pa3pbIBHOM NEpuOIUYecKO (yHKUHUH,
¢bopMynHpOBaHUE CBOWMCTB TAaHT€HCA W KOTAaHTEHCA, MOCTPOCHUE HUX
rpaduKoB.
[lpumeHenne  CcBOMCTB  (QyHKUMH A CpaBHEHUS  3HAYCHUH
TPUTOHOMETPUUYECKUX  (DYHKIMM, peleHuss TPUTOHOMETPUUYECKUX
YPaBHEHUM.
Ilocmpoenue zpaghukosobpammubix mMpucOHOMemMpudecKux QyHKyun u
onpeoeneHue no 2papuKam ux ceoucms.
Beinonnenue npeobpa3zoBaHus rpaguKoB
HAYAJIA MATEMATHYECKOI'O AHAJIM3A
MocaenoBarenbnocTu | O3HaAKOMJIEHHE € TOHATHEM  YHCIOBOW  IOCIEA0BATEIbHOCTH,

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

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

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

IpousBoanassi u ee| O3HaKOMIJICHHE C TIOHATHEM IIPOU3BOJHOM.
NpUMeHeHue W3zyuenne u GopMynupoBaHUE €€ MEXAaHHYECKOTO U T€OMETPUYECKOTO
CMBICJIA, U3YYEHUE AITOPUTMa BBIYMCIEHUS MMPOU3BOJHON HAa MpUMEpE
BBIYHUCIICHUS] MTHOBEHHOM CKOPOCTH U YIJIOBOro Koddduimenta
KacaTeJIbHOM.
CocraBneHue ypaBHEHUs KacaTelIbHON B 00IIIEM BHJIE.
VYcBoenne mnpaBun  aud@depeHIUpoBaHUs, TaOMUIBl MPOU3BOIHBIX
AIIEMEHTApHbIX (QYHKIMM, npuMeHeHue i auddepeHIpoBaHuSL
(byHKLUH, cCOCTaBIeHUs ypaBHEHUS KacaTeIbHOM.
W3ydyeHue TeopeM O CBSI3M CBOMCTB (YHKIUMU U TPOU3BOIHOM,
(bopMynHUpOBKa UX.
[IpoBeneHne ¢ TOMOIIBIO MPOM3BOJHOW HCCiIeNOBaHUS (YHKIUH,
3aJJaHHOI (POpMYITOH.
VYcraHoBiIeHHE CBSI3M CBOMCTB (YHKIMM M TPOM3BOAHOM IO HX
rpapukam.
[IpumeHeHre NPOU3BOJHOM [JIsi PEUICHUS] 3a/ad HAa HaXO0XKICHHUE
HanOOJIBIIIEr0, HAUMEHBIIETO 3HAUCHHSI ¥ Ha HAX0XKJICHHE IKCTpEMyMa
IlepBooOpa3nas u| O3HaKOMIJIEHHUE C MOHSATHEM MHTErpaja U MepBooOpa3HoOM.
HHTErpaji W3yueHue npaBuiia BHIYUCICHUS NTepBO0Opa3HON U Teopembl HploToHa-
JleitOuuna.
Pemenne 3amad Ha CBsA3b MEpPBOOOPAa3HOM M ee MPOU3BOTHOM,
BBIUKCJIEHHE NTEPBOOOPa3HOM A JAHHON (PYHKIIMH.
Pemenne 3agau Ha DpPUMEHEHHME MHTErpajga JUisl BBIYHUCICHMS
(U3UYECKUX BEIMYMH U TIIOMACH
YPABHEHUSA U HEPABEHCTBA
YpaBHeHust u| O3HaKOMJIEHHE €  TNPOCTEUIIMMH  CBEICHHSIMH O  KOPHAX
CHCTEeMbI YPABHEHHIl | anreOpandeckux ypaBHEHHM, MOHATHSAMH HCCIICAOBAHUS YpaBHEHHH U
HepaBencTBa M| CUCTEM ypaBHEHMII.
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CHCTEMbl HEPaBeHCTB
c ABYMS
nepeMeHHbIMHI

N3yuenue Teopuu paBHOCHUIBHOCTH YPAaBHEHUHM M €€ INPHUMEHEHUS.
[ToBTOpEHHE 3amuCU pPELIEHUS CTaHAAPTHBIX YPABHEHWM, IPUEMOB
npeoOpa3oBaHUi  ypaBHEHHM Ui CBEACHHUS K  CTaHIAPTHOMY
YPaBHEHHUIO.

Pemenne panuoHanbHBIX, MPPALMOHAIBHBIX, IIOKA3aTEIbHBIX W
TPUTOHOMETPUYECKUX YPABHEHUU U CUCTEM.

Hcnonb3oBanue cBOHCTB U rpadukoB (YyHKOMH U1 pelieHus
ypaBHeHUN. [I0BTOpeHrE OCHOBHBIX ITIPUEMOB PELLICHUS CUCTEM.
Pemienne ypaBHeHMI C MIPUMEHEHMEM BCEX NMPHEMOB (Pa3jIoKEHHE Ha
MHOXHTEJIM,  BBEICHHE  HOBBIX  HEU3BECTHBIX,  IIOJCTAHOBKH,
rpauIecKoro MeTo1a).

Pemienue cuctem ypaBHEHHIA ¢ IPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.
O3HakomiieHHE C OOIIMMH BONPOCAaMM pEIIEHUH HEpPaBEeHCTB MU
UCTIOIb30BaHUE CBOMCTB W TrpadukoB GYHKIMH TIpU  pEIICHUH
HEPABEHCTB.

Pemenne HepaBEeHCTB M CHUCTEM HEPAaBEHCTB C IPUMEHEHHEM
pas3IMYHbIX CIOCOOOB.

IIpumeHeHne MaTE€MaTHYECKUX METO/I0B JUTS peueHus
coJiepKaTeNbHbIX 3aJa4 U3 pa3IM4YHbIX Oo0JacTell HayKd U IPaKTUKU.
WMHTepnpeTupoBaHne pe3yinbTaTOB C Y4ETOM pealbHbIX OIPAaHUYEHUN

JIEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOATHOCTH U CTATUCTHUKHU

OcHoOBHBIE TOHATHUSA

W3yuyenue mnpaBuiga KOMOMHATOPUKM W INPUMEHEHHE IpPU PELICHUU

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

I'EOMETPUA

IIpsimble ¥ IJIOCKOCTH
B IIPOCTPAHCTBE

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

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

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

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

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

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

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

MHOrorpaHHuKHa

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

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

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

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

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

IIpuMeHeHne CBOMCTB CHMMETPHH IIPU PEIICHHUH 3a/1a4.

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

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

Tena u mnoBepxHOCTH
BpallleHus

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

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

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

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

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

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

N3mepenus B

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

CBOMCTBaMH.

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

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

Koopaunarsi
BEKTOPbI

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

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

[IprumeHneHne Teoprn Mpy PEIICHUH 3a]1a4 Ha JEHCTBUS C BEKTOPAMHU.
N3yuenue  CKalsipHOTO  NPOU3BEIAECHUS  BEKTOPOB,  BEKTOPHOIO
yYpaBHEHUS MPSMOW M IUIOCKOCTU. [IpuMeHeHue Teopuu npu pemeHuu
3a/1a4 Ha JEUCTBUS C BEKTOpPamMH, KOOPAMHATHBIA METOJ, IPUMEHEHUE
BEKTOPOB ISl BBIYMCIIEHUS BEJIMYUH YIJIOB U PACCTOSHUM.
O3HakoMJIeHUE C JI0Ka3aTeJbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMMHOM pPaCIOJ0KEHUHA NPSAMBIX U TUIOCKOCTEH C HCHOJIb30BAHUEM
BEKTOPOB

YYEBHO-METOAUYECKOE U MATEPHUAJIBHO - TEXHUYECKOE

OBECIIEYEHUE ITPOI'PAMMBI YUYEFHOM JUCIHUTILIMHBI «<MATEMATHKA
(BKVIIOYASA AJITEBPY U HAYAJIA MATEMATHYECKOI'O AHAJIM3A,

IF'EOMETPHIO)»
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Jus  peamu3zanmuu  TpOrpaMMbl  Y9€OHOW  JUCIUIUIMHBI — MPEAYCMOTPEH  KaOWHET
«MaTeMaTH4ecKux aucturuimay (Nel5/27), ocHaleHHbIH 000pyI0BaHUEM:

1.Jlocka ayauTopHasi;

2. PaznaTounblit MaTepua;

3. Moaenu;

4. CteHapl;

5. JleMOHCTpaliMOHHBIN MaTepurall.

PEKOMEHAYEMAS JINTEPATYPA

OcCHOBHBIE HCTOYHUKHU:

1.boromonoB, H.B. Maremaruka: y4eOHMK IS CpeaHero MpodecCHOHATBHOTO
oOpasoBanus [3nekrponnbiii pecypc] / H. B. boromosnos, I1. M. CamoiiaeHKko. — DIEKTpOH. JaH. —
M.: U3narensctBo HOpaiit, 2022. — 401 c. — Pexum nocrtyna: https://urait.ru/bcode/489612

JlonoJIHUTeIbHbIE HCTOYHUKH:

1.boromomnos, H. B. Ilpaktuyeckue 3aHsATHA 1Mo Marematuke B 2 4. Yacte 1: yueOHOE
mocobue It cpeaHero  npo()eCCHOHAIBLHOrO  00pa3oBaHUs [3IeKTPOHHBIN  pecypc] /
H. B. boromoros. — DnekTpoH. nad. — M.: U3natensctBo HOpaiit, 2022. — 326 c. — Pexxum nocryna:
https://urait.ru/bcode/490666

2.boromosioB, H. B. Ilpaktuueckue 3aHATHsS mo MaremaTtuke B 2 4. Yacth 2: ydeOHOE
mocobue It cpeaHero  npo()eCCHOHAIBLHOrO  00pa3oBaHUs  [JACKTPOHHBIA  pecypc] /
H. B. boromoros. — DnekTpoH. naH. — M.: U3natensctBo HOpaiit, 2022. — 251 c. — Pexxum nocryna:
https://urait.ru/bcode/490667

3. boromonoB, H.B. Anre6pa um Havana a”anmm3a: y4deOHOEe IOCOOWE JUIA CPEIHETro
npodeccuoHabHOTO 00pazoBaHus [dnekTpoHHBI pecypc|/ H. B. boromosnos. — DnekTpoH. naH. —
M.: U3narensctBo HOpaiit, 2022. — 240 c. — Pexxum poctyna: https://urait.ru/bcode/489977

4. boromonos, H. B. TI'eomerpusi: yueOHOoe mocoOue ajsi CpeaHero mnpogeccHOHaIbHOTO
oOpazoBanms [3nmekTpoHHBIN pecypce] / H. B. boromonos. — Dnektpon. gaH. — M.: M3gaTenbcTBo
[Opaiit, 2022. — 108 ¢. — Pesxum mocryma: https://urait.ru/bcode/489978

3.2.1 Undopmauuonnsie u HuppoBbIe TEXHOJIOTHH (IPOrpaMMHOe odecrieveHme,
coBpeMeHHbIe NpodeccnoHaNbHbIe 0a3bI JAHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHBIC CHCTEMbI)

VYyeOHnast quciuIuiviHa (MOyJib) MpelycCMaTpUBAaET OCBOEHNE HH()OPMALIMOHHBIX U IU(POBBIX
TexHoJorui. Peanmuzanus 1UQPPOBBIX TEXHOJOTMH B 00pa3oBaTENbHOM MPOCTPAHCTBE SBIISETCS
OIHOM W3  BaxHeWmMX  ueneil  oOpa3oBaHMs,  Jaloled  BO3MOXHOCTb  pa3BHUBAaTh
KOHKYPEHTOCIIOCOOHbIE KadecTBa OOYy4YaroOImMXCS KakK OyIylMX BBICOKOKBAIU(HUIIMPOBAHHBIX
CIICIIMAJIUCTOB.

[{udpoBbie TEXHOIOTHH MPEYCMATPUBAIOT pa3BUTHE HABBIKOB 3((EKTUBHOTO PEIICHHUS 3314
Ipo(eCCHOHATIBHOTO, COLUAIBHOTO, IMYHOCTHOI'O XapaKTepa ¢ UCIOIb30BAaHUEM PA3JIMYHBIX BUJOB
KOMMYHHUKAIIMOHHBIX TexHOoJorui.  OcBoeHHe NM(POBBIX TEXHOJIOTUH B paMKax JTaHHOM
JUCHUIUIMHBL (MOJIyJisl) OPHUEHTHPOBAHO Ha CIIOCOOHOCTH 0€30MacHO M HaJUIeKalluM 00pazom
nojlyyaThb JIOCTYI, YIpPaBlsATb, HWHTETPUPOBaTh, OOMEHMBATHCS, OLIEHUBAaTh U  CO3/1aBaTh
nH(OPMALIMIO C TOMOIIBIO HU(MPOBBIX YCTPOMCTB U CETEBBIX TeXHONOruil. dopmupoBaHue
u(pPOBO KOMIIETEHTHOCTH MpEIronaraeT padoTy ¢ JaHHBIMHU, BIIAJI€HUE HHCTPYMEHTAMH JUIS
KOMMYHHKAIUH.

3.2.2 Dy1eKTPOHHO-0UOJIMOTEYHbIEe CUCTEMBbI M 0a3bI JAHHBIX
1. OO0 «29BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue ycayr ot 03.04.2024 Ne
0/u (CereBast aneKTpOHHAs1 OMOJIMOTEKA)
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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
https://e.lanbook.ru/

2. baza maHHBIX 3NMEKTPOHHBIX WH(popMannoHHbIX pecypcoB ®I'BHY IIHCXb (norosop mo
o0ecIeueHn0 JOCTyNa K AJIEKTPOHHBIM HHpopManuoHHbIM pecypcam PI'BHY IHHCXbB uyepes
tepmunan yaanennoro pocryna (TY ®I'BHY LTHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnexkrponHas OubmuoTeuHas cuctema «HarmoHanpHbI HH(PpPOBON pecypc «PykoHT»:
Komnekiuu «bazossiii maccuB» u «Kosoc-c. Cenbckoe xosstiictBo» (https://rucont.ru/) (morosop Ha
OKa3zaHHWe YCIYT MO MPea0CTaBICHHIO JocTyna oT 26.04.2024 Ne 1901/bI122)

4. 000 «dnextporHoe mzaarensctBo FOPAWTy (https://urait.ru/) (1oroBop Ha okasaHHe
yCIYr TO TIPEAOCTaBICHHIO JOCTyma K oOpasoBarenbHoit miarpopme OOO «DaeKTpOoHHOE
uszarenscteo FOPAUT» ot 07.05.2024 Ne 6555)

5. DnekrponHo-OnbMMoTeuHas cucrema «BepHaackmit» (https://vernadsky-lib.ru) (morosop
Ha 0€3BO3ME3THOE UCIOJIb30BaHUE Tpou3BeneHuit oT 26.03.2020 No 14/20/25)

6. basza manueix HDOB «HammonaneHas siaekTpoHHas OuOnmoreka» (https://rusneb.ru/)
(moroBop o moakmroueHun k HOB u npenocraBnennn nocrymna k oosekram HOb ot 01.08.2018 Ne
101/HDOb/4712)

7. CornameHue O COTPYAHHYECTBE II0 OKa3aHUI0 OMOIMOTEUYHO-WH(OPMAIMOHHBIX U
COLIMOKYJIBTYPHBIX YyCIAYr TOJb30BATENIIM YHHBEPCUTETAa W3 4YHUCJIA WHBAIHIOB IO 3PEHHUIO,
CITA0OBUISAIINX, MHBAIHIOB IPYTHX KATETOPUU C OTPAaHHMYEHHBIM JIOCTYIIOM K WH(OpMAIWH, JIUII,
UMEIOIUX TPyAHOCTU ¢ yTeHueM IMockorneyatHoro tekcra TOI'BYK «TamOoBckas obmacTHas
yHUBepcasibHass HayuHas OuOmmoreka wuM. A.C. [lymxkuna»  (https://www.tambovlib.ru)
(cornamenue o cotpyanuyectse oT 16.09.2021 Ne 6/H)

3.2.3 UndopManmoHHbIe CIPABOYHbIE CHCTEMBI
1. CnpaBounas mpaBoBasi cucrema Koncynprantllnroc (1oroBop mMOCTaBKH, afanTalld H
cornpoBoxaeHus dKk3eMIuapoB cucteM Koncynprantllmtoc ot 11.03.2024 Ne 11921 /13900/3C)
2. DnekTpoHHbIN nepuoanyeckuil cnpaBoyHuk «Cucrema 'TAPAHT» (morosop Ha yciyru no
conpoBoxkaeHuio ot 15.01.2024 Ne 194-01/2024)

3.2.4. CoBpemeHHbIe NpodeccHoHANbHBIE 0a3bl JAHHBIX

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

2. baza pannbix Hayunoil snextponHoil Oubnmmorekn eLIBRARY.RU — poccuiickuit
MH(GOPMAIIMOHHO-AaHAIUTUYECKUH MOpTall B O0JIACTM HAyKH, TEXHOJOTMHM, MEIUIHMHBI MU
obpazoanwus - https://elibrary.ru/

3. Iopran oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpeiTele JnaHHble @DenepanbHON  CIYyKObl  TOCYIapCTBEHHOW CTaTHUCTUKH -
https://rosstat.gov.ru/opendata

3.2.5. JIueH3MOHHOE U CBOOOJHO pacpoCcTpaHsieMoe NPOrpaMMHoOe obecrnieueHue, B
TOM YHCJIE 0T€4eCTBEHHOT0 TPOU3BOICTBA

HanmenoBanue Pazpabot Hoctynn Ccrpika Ha PexBuzutel
guk [10 0OCTh Enuneiii peectp MOJATBEPKAAOIIETO
(mpaBoobnanarens| (JUICH3UOHHOE, | POCCUUCKUX MPOTPaMM JIOKyMeHTa (Tpr
) CBOOOTHO st O9BM u BJ] (pu HAJINYHH)
pacmpocTpaHsieMo HAJIAYHN)
e)
Microsoft Microsoft JIunensu - Jnnensus
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https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

Windows, Corporation OHHOE ot 04.06.2015 Ne
Office 65291651 cpok
Professional JIEHCTBUSL: OECCPOUHO
AHTHBUpYCHOE AO JIuueHsu https://reestr.di Cy0nunensno
IPOrpaMMHOE «Jlaboparopwust OHHOE gital.gov.ru/reestr/3665| wuubIit oroeop ¢ OO0
obecneuenne Kaspersky| Kacmepckoro» 74/?sphrase_id=415165 «Cogreke» ot
Endpoint Security nis (Poccus) 24.10.2023 Ne 6/H,
O6uzHeca CPOK JIEHCTBHUS: C
22.11.2023 mo
22.11.2024
MoitOduc 000 JIntieHsu https://reestr.di KonTtpakr ¢
CraHmapTHBIH - «Hogsre OHHOE gital.gov.ru/reestr/3016 000 «Py6ukoH»
OducHbrit HIEEEISE 31/?sphrase_id=269844 ot 24.04.2019
MakeT Jyid paboThI C TEXHOJIOTUN» 4 Ne
JIOKyMEHTaMH 1 MOYTOMH (Poccus) 0364100000819000012
(myoffice.ru) CPOK JICHCTBUSL:
6eccpoyHO
OducHbrit AO «P7» JluteHsu https://reestr.di Konrpakr ¢
MaKeT OHHOE gital.gov.ru/reestr/3066 000 «Codreke»
«PT7-Oducy 68/?sphrase_id=443504 or 24.10.2023
(meckromHast 1 Ne
Bepcusi) 0364100000823000007
CpOK AeHCTBUSA:
6eccpoyHo
OrnepannoHHast 000 JIueHsu https://reestr.di KouTtpakrt ¢
cucTeMa «AJbT "BazanbT OHHOE gital.gov.ru/reestr/3032 000 «Codrekcy
O6pazoBanue» cBOOOIHOE 62/?sphrase_id=443501 or 24.10.2023
MPOTPaMMHOE 5 Ne
obecnieueHne" 0364100000823000007
CPOK JEHCTBHUSL:
O6eccpoyHO
IIporpammuas AO JlunieHsu https://reestr.di JIuieH3nOHHBI
cucTeMa JUIs «AHTHIUIATHATY OHHOE gital.gov.ru/reestr/3033 it morosop ¢ AO
0OHapyKEHUS (Poccwust) 50/?sphrase_id=269818| «AwuTtuIiaruat ot
TEKCTOBBIX 6 23.05.2024 Ne 8151,
3aMMCTBOBaHU B CpOK JEHCTBUSA: C
Y4IeOHBIX U HAYIHBIX 23.05.2024 o
paboTax « AHTHUIUIATHAT 22.05.2025
BVY3»
(https://docs.antiplagiau
S.ru)
Acrobat Adobe CBob6oax - -
Reader Systems 0
- IPOCMOTP pacrpocTpaHseMo
JokyMeHToB PDF, [
Djvu
Foxit Reader Foxit CBobonH - -
- IPOCMOTP Corporation 0
nokymeHToB PDF, pacrpocTpaHsIemMo
DjvuU e

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

1. CDTOwiki: 6a3a 3Hanmii no mudposoii Tpanchopmarmu https://cdto.wiki/
3.2.7. llm¢ppoBble HHCTPYMEHTHI, MPUMeHsieMble B 00pa30BaTeILHOM TpoLecce

1. LMS-mrardopma Moodle
2. Buptyanpnas nocka Mupo: miro.com
3. Bupryanbnas nocka SBoard https://sboard.online
4. BupryanbHas nocka Padlet: https://ru.padlet.com
5. OO6maunsbie ceppuchl: Anaekc.luck, O6mako Mail.ru
6. Cepsucsl onpocos: Suaexc.@opmel, MyQuiz
7. Cepsucsl Bugeocss3u: Aumexc. Teaemoct, Webinar.ru
8. CepBuc coBmecTHOW pabOTBbl Haj mpoekramMu s HeOonbmux rpymmn  Trello

http://www.trello.com

3.2.8. [IndpoBbie TEXHOJIOTHH, IPUMEHsIEMble IPU H3YYCHUH M CUHUILVINHBI
[{udpoBbie TEXHOTOTHH Bunet yueOHoi paboThl,
BBITIOJTHSIEMBIC C IIPUMEHEHUEM HPPOBOIA
TEXHOJIOTHH
1. O0ayHble TEXHOIOT U NunuBuayanbHbIie 3a0aHUS
2. Bonsmue nangeie NuauBunyanbHbIE 3a1aHUS
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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
OCHOBHOT0 00111ero o0pa3oBaHus, YTBEpXKIEHHbIMU MMHUCTEPCTBOM HIpocBelieHus Poccuiickoit
Oenepanun 14.04.2021 rona.

ABTOp:
ConmaroBa H.B., mpemonaBarens IeHTpa-Kouiemka NpUKIagHbX kBanudukanuii GI'BOY BO
Muuypunckuii AY

Penensenr:
Kpacnosa JI.M., npenoaaBarens IieHTpa-KoJieaka npukiaaasix kBanudukanuii ®I'60Y BO Muuypunckuit
TAY

[Iporpamma paccmorpeHa Ha 3acemannu [IMK — «KommbroTepHble ceT W WHGOPMAIMOHHBIC
TEXHOJIOTHI

npotokosi Ne 9 ot «08» ampens 2020 r.

[Iporpamma paccMOTpeHa Ha 3acelaHuU y4eOHO-METOJMYECKOM KOMHCCHM LEHTpa-KoJuIeIkKa
npuknaaaeix kBammpukanuit ®IBO0Y BO Muuypunckuii [AY

npotokos Ne 8 ot «20» ampenst 2020 r.

[Iporpamma yTBepxeHa Pemenriem Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA

rpotokos Ne 8 ot «23» anpens 2020 r.

ITporpamma nepepaboTaHa 1 A0NOJIHEHA B cooTBeTcTBUHU ¢ TpeboaHusmMu ®I'OC COO
IIporpamma paccmotpena Ha 3aceganuu LIMK «KomnbroTepHbsle cetd U MH(DOpMaIMOHHBIE
TEXHOJIOTUN»

npotokoi Ne 9 ot «19» ampens 2021 r.

[Iporpamma paccMOTpeHa Ha 3aceJaHud Y4eOHO-METOAMYECKOH KOMHUCCHM IIEHTpa-KoJlielka
npukiaaHbeix kBanupukauui @®I'bOY BO Muuypunckuit 'AY

npotokodl Ne 8 ot «21» anpens 2021 r.

[IporpamMma yTBepxeHa Pemenriem Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA

rpotokoit Ne 8 or «22» anpenst 2021 r.

[Iporpamma nepepaboTaHa 1 A0NOJIHEHA B cooTBeTCTBUHU ¢ TpeboanusimMu ®I'OC COO
IIporpamma paccmotpena Ha 3aceganuu LIMK «KomnbioTrepHble ceth ¥ MHPOpPMAalMOHHBIE
TEXHOJIOTUI

npotokos Ne 9 ot «18» anpens 2022 r.

[IporpamMmMa paccMOTpeHa Ha 3aCeIlaHuU y4eOHO-METOINYECKO KOMUCCHH IIEHTpa-KoJIIe1Ka
npukinaaabix kKBamudukanuit ®I'BOY BO Muuypunckuii [AY

npoTokoa Ne 9 ot «20» anpenst 2022 r.

[Iporpamma yTBepskaeHa Pemennem Y4eOHO-METOANYECKOTO COBETa YHUBEPCUTETA

npoTokoa Ne 8 oT «21» anpenst 2022 r.

[IporpamMma nepepaboTana 1 JOMOJIHEHA B COOTBETCTBUU ¢ TpeboBanusimMu GI'OC COO
[Iporpamma paccmorpena Ha 3acemanun [[MK «Kommbiorepubie cetm u WH(pOpMaIMOHHBIE

TEXHOJIOTHI
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nporokosi Ne 11 ot «16» utona 2023 r.

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

npoTokoa Ne 11 ot «17» uronst 2023 r.

[IporpamMma yrBepxaeHa Pemenrem ¥Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA
npoTokoa NelQ ot «22» utons 2023 r.

[IporpamMma nepepaboTtana 1 JOMOJIHEHA B COOTBETCTBUU ¢ TpeboBanusimMu @I'OC COO
[Iporpamma paccmotpena Ha 3acemanuu [IMK «KommbroTepHble ceTd u WH(OPMALMOHHBIC
TEXHOJOTHM» MPOTOKOJ Ne 9 ot «16» anpens 2024 r.

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

npotokoi Ne 9 ot «17» anpenst 2024 r.

[Iporpamma yTBepxaeHa Pemenrem Y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA

nporokoi Ne 8 ot «18» anpenst 2024 r.

Opurunan nomxeH xpanutbes B LIMK «KoMmmbroTepHbie ceTi 1 HH(pOpMaLlMOHHBIE TEXHOJIOT UM
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