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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma yueOHOW AucUUIUIMHBI «MaTtematuka (BkJtouyas anreOpy M Havana
MaTEeMaTHYECKOTO aHan3a, TEOMETPHIO)» (nanee — «MareMaTukay) mpenHasHaueHa Ui U3YICHUS
MaTeMaTUKH B IIEHTpe-KoJieke npukiaanbiXx kpammdukammii @I'bOY BO Muuypunckuit ['AY,
peaym3yronieM 00pa30BaTENbHYI0 TPOTpaMMy CpEIHEro o0Imero o0pa3oBaHUs B Mpeiaenax
OCBOCHHSI OCHOBHOM mpodeccrnoHanbHoi obpazoBarenbHoi mporpammbl CITO Ha 6a3ze 0CHOBHOTO
o0miero o0pa3oBaHus MpH MOATOTOBKe KaapoB 1o creruanbHocTr40.02.01 IIpaBo u opranu3zamnus
COLIMAJILHOTO 00eCIIeYeHHUS.

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuit ®PI'OC cpennero obiero
o0Opa3oBaHUs, NPEIbIBISIEMbIX K CTPYKTYpE, COACpPXKAHHIO U pe3ylibTaTaM OCBOCHUS Y4eOHOM
TUCHUIUIMHBL  «MareMaTuka», B COOTBETCTBHH C METOJUYECKHUMH PEKOMCHIAIUSAMHU TIO
peaMzanuu cpeHero oouero oOpa3zoBaHus B Mpeeiax OCBOEHUS 00pa3oBaTeNIbHOI MpOrpamMMbl
cpenHero mpodeccHoHanbHOrO0 00pa3oBaHUsi Ha 0a3e OCHOBHOTO o0miero o0Opa3oBaHUS,
yTBEpKJI€HHbIMU MuHHCTEpCTBOM IpocBelienus Poceuiickoit @enepaunn 14.04.2021 rona.

Conepxanue nmporpamMmbl «MaTeMaTHKa»HAIIPABICHO Ha TOCTHXKEHUE CIICAYIONINX LeJIei:

e oOecrieyeHre cHOPMHUPOBAHHOCTU MPEICTABICHUNA O COIHUAIBHBIX, KYJIbTYpHBIX U

UCTOpUYECKHUX (DaKTOpax CTAHOBJICHHUS MAaTEMAaTUKH;

e oOecreueHre C(HOPMHPOBAHHOCTH JIOTHYECKOTO, AITOPUTMUYCCKOTO W MATEMATHUECKOTO

MBIIICHHS,

e obecreyeHre cOPMUPOBAHHOCTH YMEHHM MPUMEHSTH MOMy4YE€HHBIC 3HAHUS MPU PEIICHUN
pa3IMYHbIX 33]1aY;
e oOccrieueHre CPOPMHUPOBAHHOCTH  MPEACTABICHUH O  MareMaTHKE KaK  dYacTh

00IIeYeI0BEUECKOM KYIbTYPhl, YHUBEPCATHLHOM SI3bIKEe HAYKH, MTO3BOJISIONIEM OIHMCHIBATH H

M3Yy4aTh pealibHbIe MPOLIECCHI U SBICHUS.

OBIIAA XAPAKTEPUCTUKA YYEBHOM JUCIHUATIJIMHBI «<MATEMATHUKA
(BKIIOYASA AJITEBPY U HAUYAJIA MATEMATHUYECKOI'O AHAJIU3A,
I'EOMETPHIO)»

MaremaTtuka siBigercss (yHIaMEHTAIbHOM 001e00pa3oBaTeIbHON AMCLUUIUIMHOW €O
CIIO)KMBIIMMCS ~ yCTOMYMBBIM  COJEpXaHUEM U OOUMMH TpeOOBaHUSIMU K IOATOTOBKE
00y4arouxcs.
OO61mue neny n3y4eHrus MaTeMaTHKU TPAJUIUOHHO PEaU3yIOTCs B YEThIPEX HAIPABIICHUSX !
1) ob1iee npencTaBieHue 06 UAEIX U METOJaX MaTeMaTHKH;
2) MHTEIIEKTYaJIbHOE Pa3BUTHE;
3) oBnajgeHre HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSAMU U YMEHUSIMH;
4) BocuTaTeNbHOE BO3/ICHCTBUE.
Jnis TexHudeckoro npoduiis npoheccuoHaIbHOTO 00pa3oBaHus BHIOOD Lienel cMelaeTcs B
MparMaTH4ecKOM HalpaBiIeHUH, MPEAyCMaTPUBAIOIIEM YCWICHHE M DPACHIMPEHHE TMPHUKIAJTHOTIO
XapakTepa W3yuyeHHs MaTeMaTHKH, MPEUMYIIECTBEHHONH OpUEHTAIlMH Ha aJTOPUTMHUYECKUH CTHIIb
MMO3HaBaTeIbHON eI TEIbHOCTH.
N3yueHne MaTeMaTuKu Kak NpoduibHON 00meoOpa3oBaTeNbHON y4eOHOM IUCIMITIMHEI,
yunThiBaromeil  crnenuduky ocBamBaemonoOydarommmucs40.02.01 TlpaBo wu  opraHuzamms
COLIMAJIBHOTO 00ecreueHust, 00ecreynBaeTcs:
e BBHIOOPOM Pa3IMYHBIX MOJXOJ0B K BBEJACHHIO OCHOBHBIX IMOHSTHII;
e (dopMupoBaHMEM CHCTEMBbl Yy4YeOHBIX 3adaHui, obecneunBaronMx 3(dexTuBHOE
OCYIIIECTBIIEHUE BBIOPAHHBIX LIETEBBIX YCTAHOBOK;

e o0orameHueM CHEKTpa cTujell y4eOHOH JAeSTeNbHOCTH 3a CYeT COIVIACOBAaHUS C
BEIYLUIMMH [JEATEIBHOCTHBIMU XapakTepuctukamu crnenransHoctn40.02.01 Ilpaso u
OpraHu3aIus COIMATBLHOIO 00eCTIeYeHusI.



[TpodwmibHas cocTaBisfOmas OTpaXkaeTcs B TPEeOOBAaHUSAX K MOATOTOBKE OOYYaIOLIMXCS B
YaCTH:

e 0oO0wiel cucTeMbl 3HAHUM: colepXkKaTelbHble IPUMEPBI HCII0JIb30BaHHSI MaTEMAaTHUYECKUX

U7 U METOJIOB B MPOGECCHOHATBHON JACSITEILHOCTH;

e yMEHHI: pa3anuuil B ypoBHE TPeOOBAHUH K CIIOKHOCTH MPUMEHSEMBIX aJTOPUTMOB;

® [PAKTUYECKOTO MCIIOJIb30BAHMS MPUOOPETEHHBIX 3HAHUN M YMEHUI: MHIUBUAYAIHEHOTO
y4eOHOro OmbITa B  IOCTPOCHMHM  MaTeMaTHYeCKMX  MoOJeled, BBIIOJIHEHHE
UCCIIEI0BATEIbCKUX IIPOEKTOB.

Conepxanne y4eOHOH JMCUMIUIMHBI pa3padOTaHO B COOTBETCTBUM C OCHOBHBIMHU

COJIep>KaTeJIbHBIMU JIMHUAMHU 00Y4EHUS] MaTeMaTHKe:

e anreOpanyeckasi IMHHUSA, BKIIOYAIOIIAs CUCTEMATU3ALUIO CBEJICHUN O YMCIIaX; U3yYCHHE
HOBBIX M 0000IIEHUE paHee N3YYEeHHBIX onepanuii (BO3BEJICHUE B CTEIICHb, N3BICUCHHE
KOpHS, JIOrapu(pMUpOBaHUE, CUHYC, KOCUHYC, TAHI€HC,KOTAHI'€HC U OOpaTHbIe K HUM);
U3YYEHHE HOBBIX BHJIOB YHUCIIOBBIX BBIPAXKEHUH U (POpPMYJ; COBEPILIEHCTBOBAHHE
IOPAaKTUYECKMX  HABBIKOB M BBIUMCIUTENIBHOW  KYJIbTYpbl, paclIUpeHue H
COBEpLICHCTBOBAHUE alIre0panyeckoro ammnapara, C(QOpPMHUPOBAHHOTO B OCHOBHOM
IIKOJIE, ¥ €r0 IPUMEHEHHE K PELICHUI0 MaTEMaTHUECKUX U MPUKIAIHbIX 3a]a4;

® TEOpeTUKO-(QYHKIMOHAJIbHAs JMHMS, BKIIOYAIOUIas CUCTEMAaTU3AlUI0 U pPACLUIMpPEHUE
CBEICHUI O (YHKIUAX, COBEPIICHCTBOBAHWE TIpapUyecKHX YMEHHIi; 3HAKOMCTBO C
OCHOBHBIMM HMJESIMM U METOJaMH MaTE€MaTHYEeCKOro aHajau3a B 00beMe, M03BOJISIOLIEM
UCCIIEIOBATh dJEMEHTapHble (YHKIMM M pemarh MPOCTEHIINE TeOMETPUUYECKHE,
bu3nueckue u Jpyrue NpuKiIagHble 3a1a4H;

e JIMHUS YpPAaBHEHUH W HEPaBEHCTB, OCHOBaHHAas Ha IIOCTPOCHUU M HCCIEI0BAHUU
MaTeMaTUYeCKUX MOJeNel, Iepecekaromascs C alredpandyeckoi H TEOPETHUKO-
(GYHKLIMOHAIBHON JTUHHUSMU U BKJIIOYAIOLIAs Pa3BUTHE U COBEPLICHCTBOBAHME TEXHUKHU
anredpandyeckux NpeoOpa3oBaHUM I pELICHUs ypaBHEHHI, HEPAaBEHCTB U CHCTEM;
(dopMHpOBaHUE CIIOCOOHOCTU CTPOUTH U MCCIENOBATH MPOCTEHIINE MaTeMaTHYeCKue
MOJIEJIM TpH pEeHIeHUH NPUKIAIHBIX 3a7ad, 3a7ad M3 CMEXKHBIX M CIEeHUaIbHBIX
JUCLUTUIMH;

® reoMeTpuyecKas JUHUS, BKJIIOYAIOLIast HarJsgHbIe MIpe/ICTaBICHUS 0
IIPOCTPAHCTBEHHBIX (QUIypax MW H3yUYE€HUE HUX CBOWCTB, (POPMHUpPOBAHUE U PpPa3BUTHE
HIPOCTPAHCTBEHHOI'O BOOOPAXKEHMs, Pa3BUTHE CIIOCOOOB I€OMETPUUYECKUX H3MEPEHHUH,
KOOPJMHATHOTO M BEKTOPHOTO METOJIOB JIJISl PEUICHHUS] MAaTEMaTHUYECKUX U MPUKIIATHBIX
3az1ay;

e croxXacTMyeckas JIMHHSA, OCHOBaHHas Ha pPa3BUTUM KOMOWHATOPHBIX yMEHUH,
IIPEJCTaBICHUA O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTIX OKPYXKAKOIIETo
Mupa.

B paboueit mporpamMme KypCHBOM BBIJCIIEH MaTepual, KOTOPbIM OTBOAWUTCS Ha
CaMOCTOSITENIbHOE ~M3y4yeHHE OOydYaloUUMHUCS W 0OpU HU3YyYeHUH Y4eOHOM JHMCUUIUIMHBI
«MarteMaTHKa» KOHTPOJIIO HE MOJJIEKUT.

W3yuenue oOmieoOpa3oBareabHOW y4yeOHOM AMCHUIUIMHBI «MaremaTtukay 3aBepliaercs
Qg QepeHIIMPOBaHHBIM 3a4E€TOM B IIEPBOM CEMECTPE U HIK3aMEHOM BO BTOPOM CEMECTE.

MECTO YYEBHOM JUCHUILIMHBI B YYEBHOM ILJIAHE



VYyeOHast 001eodpazoBaTeNIbHAs JUCIUTIINHA «MaTeMaTHKa»BXOIUT B COCTAB MPEIMETHOM
obnactu «Matematuka u uHpopMatukandI'OC COO u obmeodpazoBarenbHoro mukia [ITIICC3
cneuuanbHocTy 40.02.01 IlpaBo u opranu3aiys couranbHOro odbecneueHus(0a30Bast MOATOTOBKA).

PE3YJIbTATHI OCBOEHHUA YYEFHOM JUCITATLIAHBI

OcBoeHue cojaepxanus yueOHOM AUCHUIUIMHBI «MaTtemaTuka» 00ecreunBaeT JOCTHXKCHHUE
CTYJEHTaMH CJEIYIOIINX pe3yJIbTATOB:
® JIUYHOCHMHBIX:
c(OpMUPOBAHHOCTH IMPEJICTABICHUI O MaTeMaTHKe KaK YHHBEPCAIbHOM SI3bIKE HAYKH,
CpE/ICTBE MOJICTUPOBAHUS SIBICHUN U MIPOLIECCOB, UEAX U METOJIaX MAaTEMaTUKH;

— IIOHMMaHHME 3HAaY€HUE MaTeMaTHKe Ui  HAy4HO-TEXHHYECKOro  Iporpecca,
c(OPMHPOBAHHOCTh OTHOIIEHUS K MaTeMaTUKEe KaK K 4YacTh OOLIeyesIoBeUecKOi
KyJBTYpbl 4€pe3 3HAaKOMCTBO C HCTOpUEH pa3BUTUA MAaT€MaTUKE, DSBOJIOLUCH
MaTeMaTHYCeCKUX HJICH;

— pa3BUTHE JIOTUYECKOI0 MBILLUIEHMS, IIPOCTPAHCTBEHHOTO BOOOpakeHus,
QITOPUTMUYECKON KYJIbTYPbl, KDUTUYHOCTH MBILIUIEHUS Ha YpPOBHE, HEOOXOAMMO IS
Oyaymell npodeccHoHaIbHOM MAEATENbHOCTH, MJs NPOJOJDKEHUs OOpa3oBaHUs MU
camMo00pa3oBaHus;

— OBJaJeHHE MaTeMAaTH4YEeCKUMH 3HAaHMSIMH U YMEHHMSAMM, HEOOXOIUMBIMH B
IIOBCE/IHEBHOM KU3HU, /Il OCBOEHHUS CMEKHBIX €CTECTBEHHO-HAy4YHBIX IUCLMIUIUH U
JUCLHUIUIMH MPO(ECCUOHAIBHOIO LUKJIA, JJs MOoJXy4eHus: oOpa3oBaHus B 00JacTsx, He
TpeOyIoUMX yriyOJIeHHOH MaTeMaTHUeCKOM MOIrOTOBKH;

— TOTOBHOCTb M CHOCOOHOCTh K OOpa3oBaHMIO, B TOM YHUCJIE CaMOOOpPa30BaHMIO, Ha
INPOTSKEHUM BCEW KU3HU; CO3HATEJIbHOE OTHOUIEHHE K HEMpPEphIBHOMY OOpa30BaHMIO
KaK yCJIOBHE yCHEIHONW MpoeCCHOHATBHOM 1 00IIECTBEHHOM 1A TEIbHOCTH;

— TOTOBHOCTh M CHOCOOHOCTh K CAMOCTOATEIBHOW TBOPYECKOW M OTBETCTBEHHOM
JESATEIILHOCTH;

— OTHOUIECHHE K MPOo(peCCHOHABHON JeSITEeNbHOCTH KaK BO3MOXKHOCTb Y4acTHE B PEIICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOLIEHAIIMOHATIBHBIX TPOOJIEM;

® MemanpeoMemHbix:

— YMEHHE CaMOCTOSITEIbHO OIpPEAENATh ILENU JACITEIbHOCTH U COCTaBIATH IUIAHBI
JIEATEIbHOCTH; CAMOCTOSITEIBHO OCYILIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTHPOBATH
JEATENBHOCTD; UCIOIb30BaTh BCE BO3MOKHBIE PECYPCHI ISl TOCTHIKEHUS MTOCTABIEHHBIX
Heneil M peanu3alud IUIAaHOB JIESITEIbHOCTH; BBIOMpATh YCIEHIHbIE CTPAaTerMud B
Pa3IMYHBIX CUTYaAIUsX;

— YMEHHE IMPOJIYKTUBHO OOMIaTbCcs M B3aUMOJAEWCTBOBAaTH B IPOIIECCE COBMECTHOM
JEeSTeIbHOCTH, YUUTHIBATh MO3ULUU JPYTUX YYaCTHUKOB JEATEIBHOCTH, 3PPEKTUBHO
paspematb KOH(QIUKTHL;

— BIIQJICHWE HaBBIKAMU I[103HABATEJIbHOM, Y4eOHO-UCCIEeNOBATEIbCKOW W IMPOEKTHOU
NEeSITEIbHOCTH, HaBbIKAMU pa3pellieHue MpodiieM; CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TOMCKY METOJOB pEIIeHHs] MPaKTHUYECKUX 3ajad, MPUMEHEHUIO
pa3IMYHbIX METOJOB IMO3HAHUS;

— TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITEIbHON HWH(pOPMAIMOHHO-TIO3HABATEIbHON
JEATEIIbHOCTH, BKJIIOYas YMEHHE OPHEHTHPOBAThCS B PaA3IMYHBIX HCTOYHHKAX
uHpoOpMalMy, KPUTHUYECKH OLIEHUBAThb W  UHTEPIPETHPOBATh  HMHQPOpPMAIHIO,
MOJIy4aEMYI0 U3 Pa3JINYHBIX HICTOYHHUKOB;



BIIaZICHUE S3BIKOBBIMU CPEACTBAMHU: YMEHHE SACHO, JIOTHYHO M TOYHO H3JIaraTb CBOKO
TOYKY 3PEHUS, UCII0JIb30BATh a/ICKBATHBIE SI3bIKOBBIE CPEACTBA;

BJIaJICHHE HaBBIKAMU II03HABATENbHOW pe(dIeKCHMH KaK OCO3HAHHE COBEPIIAEMBIX
JEUCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, I'PAHUL CBOETO
3HAHWA Y HE3HAHUs, HOBBIX II03HABATEJIBHBIX 3a/1a4 U CPEICTB U UX JOCTHIKCHHUS,
LEJICYyCTPEMJIEHHOCTh B IIOMCKAaX M NPUHATHS PpELIeHUH, CcoOoOpa3sUTENbHOCTh 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 COBPEMEHHOM LUBWIM3ALUH, CIIOCOOAX ONUCAHMS SIBIECHUH peaJbHOro
MHpa Ha MaTEMaTUYECKOM S3bIKE;

c(OPMHUPOBAHHOCTh TPEACTABICHUN O MaTEeMaTHYECKUX IOHATUAX KaK Ba)KHEHIINX
MaTEMaTUYECKUX MOJEIX, MO3BOJIIOIIMX ONKCHIBATh U M3y4aTh PAa3HbIE MPOLECCHI U
ABJICHUS; TOHUMAaHNUE BO3MOXKHOCTH AKCMOMAaTHYECKOI'O MOCTPOCHMSI MaTEMaTHYECKHX
TEOpHI;

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

BIIQJICHUE CTAHAAPTHBIMU IIPUEMAaMHU DPELICHHS] PALMOHAIBHBIX W HPPALHOHAJIBHBIX,
IIOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKHX YPABHEHUH W HEPABEHCTB, HX
CUCTEM; HUCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIIE JJIs TIOUCKA
IIyTH PELICHUI U WUIIOCTPALUNA pEUICHUSI YPAaBHEHU U HEPABEHCTB;
c(OpPMHPOBAHHOCTb NPEJCTABICHUN 00 OCHOBHBIX ITOHATUSAX MAaTEMATUYECKOTO aHaIM3a
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(GOPMHUPOBAHHOCTb YMEHHH pacrno3HaBaTh
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(OpPMUPOBAHHOCTh ~ NPEJCTABIEHUNH O Tpoleccax MW  SBICHUSAX, HMEIOLIUX
BEPOSITHOCTHBIA XapakTep, CTAaTUCTUYECKHX 3aKOHOMEPHOCTSIX B pEaIbHOM MHPE,
OCHOBHBIX IIOHATHAX DJIEMEHTApHOM TEOPUM BEPOSATHOCTEH; YMEHUE HaXOIUTh
OLICHUBATh BEPOSATHOCTh HACTYIJICHUS! COOBITHM MPOCTEUIINX MPAKTUUECKUX CUTYaLUAX
Y OCHOBHBIE XapaKTEPUCTUKHU CITyYalHbIX BEJINYUH;

BJIaJICHUEe HaBbIKaMu wucnosb3oBanus GeoGebra, AdvancedGrapher, Mathcad mnpwu
pELICHUH 3a/1a4.



COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

BBenenue

MaremaTtuka B HayKe, TEXHHUKE, YKOHOMHUKE, WH(POPMAITMOHHBIX TEXHOJIOTUSX M MPAKTHYCCKON
nestenbHOCTH. Llemm W 3amaun M3ydeHWs MaTeMaTHKH Tpu ocBoeHuu crnernuanbHocTr40.02.01
[IpaBo 1 opraHu3aIys COIUAITBHOTO 00ECTICUEHUSI.

AJITEBPA

Pa3BurHe noHATHSA O YMCTIE

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

Komnnexcnvie uucaa.
KopHu, crenenu u jiorapupmbi

Kopun u cremenn. KopHu HarypajdbHOM CTENEHM M3 4YMCIIa M UX cBoilicTBa. CTemeHu cC
palMoOHAIBHBIMKM TOKa3aTeIsiMU, WX CBoicTBAa. CTemneHM ¢ JeHCTBUTEIBbHBIMU IOKa3aTEISIMU.
Ceoticmea cmenenu ¢ 0elicmeumenbHblM NOKA3amenem.

Jlorapudm. Jlorapupm wumciaa. OcHOBHOE JIOTApUPMUICCKOE TOXKAECTBO. JlecsaTHUHBIE U
HaTypaybHble orapudmsl. [IpaBuna aeiictBus ¢ norapudmamu. [lepexon Kk HOBOMY OCHOBAHHIO.

IIpeoOpa3zoBanne  anareOpamveckux BbIpaxeHuil. [IpeoOpasoBaHue  palMOHANBHBIX,
UpPpalMOHANIBHBIX, CTETIEHHBIX, MTOKA3aTEeNbHBIX U JTOTapU(PMUUYECKUX BbIPAKCHUIA.

Ilpakmuueckue 3anamus

[IpakTuueckue npuemMbl TPUOIMKEHHBIX BbIUUCICHUNH. OUHAHCOBOE MJIaHUPOBAHUE.

[IpeoOpa3oBaHre paMOHAIBHBIX U UPPAITMOHATHHBIX BRIPAKCHUH.

Perenue nppalimoHanbHbIX YpaBHEHUM.

[IpeoOpaszoBanue morapuHMUIECKUX BHIPAKCHHN.

Pemenue norapudmuueckux ypaBHEHHIA.

Pemenue norapugmuueckux HEpPaBEHCTB.

Pemrenue nokasaTenbHbIX YpaBHEHUI.

Pemenue nokasarenbHbIX HEPABEHCTB.

OCHOBBI TPUTOHOMETPUU
OcHOBHBIC IOHATHSA
Panuannas mepa yrna. BpamarensHoe apmkenne. CuHyc, KOCHHYC, TAHT€HC M KOTAHT€HC YHUCIA.

OcHoBHbBIE TPUTOHOMETPUYECCKHE TOKIECCTBA

@opmynsl npuBeneHus. Popmynsl ciokeHus. DopMyibl ynBoeHUs. Dopmynvl NOI0BUHHOZO
yena.

IIpeoOpa3oBaHus npocTelINX TPUTOHOMETPHYECKUX BbIPAKEHUH

[IpeoOpa3oBanre CyMMBbl TPUTOHOMETPUYECKHX (DYHKIUN B MPOU3BEICHHE W MPOU3BEJIECHUS B
CyMMYy. Buipaosicenue mpuzonomempuieckux yHKyull uepes maHeenc no108UHHO20 apeyMenma.

Tpuronomerpnyeckne ypaBHeHHs] 1 HEPABEHCTBA

IIpocrelime  TPUTOHOMETPUYECKHE  YpaBHEHUs.  [Ipocmetiwiue  mpueoHomempuieckue
HepaseHcmaa.
OOpaTHbIe TPUTOHOMETPUYECKHEe (PYHKIHH. APKCUHYC, ApKKOCHHYC, apPKTaHI€HC.
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IlIpakmuueckue 3anamus

CooTHoOlIEHUsI MEKIAY TPUTOHOMETPUYECKUMHU (YHKLIUSAMHU OJHOTO apryMEHTa.
[TpumenernedopMys CIOKEHHS U ABOHHOTO apryMeHTa.

ToxnecTBeHHbIe TPe0Opa30BaHUs TPUTOHOMETPUUECKUX BBIPAXKECHUH.
Pemrenne npocTenmmx TPUroHOMETPUUECKUX YPABHEHU.

®YHKINU, UX CBOMCTBA U TPA®UKH

®yukuun. O65acTh onpenencHUs U MHOXKECTBO 3HAUYCHUI; rpa@uk (yHKIUHU, TOCTPOEHUE
rpaduKoB PYHKIUH, 33 JaHHBIX PA3TMYHBIMU CIIOCOOAMHU.

CpoiictBa  ¢yHkumm.  MOHOTOHHOCTb,  YE€THOCTh, = HEUETHOCTb,  OTPAHUYECHHOCT,
MEePUOIUIHOCTh. [IpoMexKyTKH BO3pacTaHus U YObIBaHUWs, HAMOOJbIICE W HAMMEHbBIICEe 3HAYCHUS,
TOUKHM 3KcTpeMyma. ['paduueckas unTeprperauus. [Ipumepsl QyHKIMOHANBHBIX 3aBUCUMOCTEH B
peabHBIX TMpolleccaX W sBICHUSAX. ApudmeTndeckue omnepanuu Hax (yHkiusmu. CroxHas
byskus (komnosuuus). [lowsmue o Henpepvl8HOCMU HYHKYUU.

Oo6patubie dyukuuun. Obracmv onpedenenus u 0061ACMb 3HAYEHU 00OpPaAmMHOU GYyHKYUU.
I'pagux obpamnoil pynxyuu.

CreneHHble, NOKa3aTebHbIE, JorapupMuyecKkue 1 TPUrOHOMeTprUUYecKHe (PyHKIHH.
OOpaTHble TPUTOHOMETPUYECKHEe (PYHKIUH

Omnpenenenns GyHKINN, X CBOHCTBA U TPa(UKH.

[IpeoOpazoBanust rpadukoB. [lapamnenbHbli TEpeHOC, CHUMMETPUS OTHOCHTEIBHO —OCEH
KOOp/MHAT, U CUMMETPHsI OTHOCHTEIHHO Hadalia KOOPAWHAT, CHMMETPHsI OTHOCHUTEIHHO MPSIMOM
Y=X, pacTsDKEHHE U C)KaTHE BIOJIb OCCH KOOPIHHAT.

Ilpakmuueckue 3anamus

ITocTtpoenue u uteHne rpaguKoB QyHKIHA.

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

IocaenoBarenbHocTH. CriocoObI 3a/1aHNS U CBOWCTBA YUCIOBBIX MOCIEI0BATEILHOCTEH.

Ilonamue o npedene nocreoosamenvuocmu. Cywecmeosanue npeoeia MOHOMOHHOU
ocpaHudenHou  nocnedosamenvrocmu. CyMMHUpOBaHHE TIOCJI€NIOBaTEIbHOCTEN. beckoHeuHo
yOBIBaroIasi reOMeTpUYecKas Mporpeccus 1 ee cymma.

IIpounssoanas. [lonstue o npou3BogHON (YHKIMH, €€ TEOMETPUUECKUNA U (PU3NUECKUI CMBICIT.
VYpaBHeHHe kacaTenbHOW K rpaduky ¢yHkiuu. [Ipon3BoiHbIE CyMMBI, pa3HOCTH, MPOU3BEIEHUS,
yacTHOro. IIpom3BojHbBIE OCHOBHBIX 3JeMeHTAapHBIX GYyHKUUN. [IpuMeHeHue mNPOU3BOIHONW K
UCCIeOBaHNI0 (DYHKIUMHA U TMOCTpoeHHIo TpadukoB. [Ipou3sodHnvlie obpamuol @yHKYuU u
KOMRO3UYUU YHKYUI.

IIpumeps! ucronb30BaHMsI POU3BOAHOM /1JI1 HAX0XKJIEHUS HAWJIYYLIErO PEIIEHUS B IPUKIIATHBIX
3amavax. Bropas mpousBogHas, ee TeoMeTpudecKkuii U pusmdeckuii cMbici. HaxoxaeHus ckopoctu
JUIs TIpoliecca, 3aJaHHOTO OPMYIIOi U rpaduKOM.

IlepBooOpa3nass u wuHTerpaj. I[IpumeHeHHe ONPENEIECHHOrO HHTErpajia JUisi HaXOXKICHUS
IIoIAa KpuBoJdMHEeHHOW Tpaneuun. ®Popmyna Heiorona-Jleitouuna. [Ipumepsl npuMeHeHUs
UHTerpana B pu3nKe 1 reOMEeTpUH.

Ilpakmuueckue 3anamusn

[Ipumenenue npasui u popmyn AUPphepeHInPOBAHHUS.

HuddepenurpoBanue CI0KHbIX QYyHKINH.

[IpuMeHeHne MPON3BOTHON K UCCIICTOBAHHIO () YHKITHA.

Beruncrnenue HeonpeaeneHHbIX HHTErPAIoB.



Brraucnenue OMMPCACIICHHBIX HHTCI'PAJIOB.

YPABHEHUE U HEPABEHCTBA

YpaBHeHust U cucTeMbl ypaBHeHUil. PaioHanbHble, MppAaLMOHAIBHBIE, MOKA3aTElbHbIE U
TPUTOHOMETPUUECKNUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTH ypaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHbIE TIPUEMBI UX PELIEHUS (pa3oKEHUE Ha MHOXHTENIHU, BBEJICHUE HOBBIX HEU3BECTHBIX,
MOACTAaHOBKA, TpapUeCKuil METO).

HepaBencrBa. PanvoHanpHbIE, MPpPAaLMOHAIBHBIC, IIOKA3aTEIBHBIE U MPUSOHOMEMPUUECKUE
HepaBeHCTBA. OCHOBHBIE TPUEMBI X PEILICHHUS.

Hcnosab3oBanue CBOMCTB M rpaukoB (GyHKUMI NPU pellleHHHd YPABHEHUI U HEPABEHCTB.
Meron untepBanioB. M300pakeHne Ha KOOPIMHATHON TJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUIN
1 HEPABEHCTB C JIByMsl IEPEMEHHBIMU U UX CHCTEM.

Ilpukaagabie 3axa4u

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

NHTtepnperanus pe3ysbrara, ydeT pealbHbIX OTpaHUYCHUM.

Ilpakmuueckue 3anamusn

Pemenuie HepaBEHCTB C MOMOIBIO METO/1a UHTEPBAJIOB.

Pewrenue cucrem ypaBHEHUN.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEHR
DJleMeHTbl KOMOMHATOPUKH

OcHOBHBIE MOHATHUSI KOMOWHATOPHUKHU. 3aadll Ha TMOJCUET Yuciia pa3MeEIIeHUH, MepecTaHOBOK,
codyetanuil. Pemenue 3agau Ha mnepeGop BapuanHToB. Dopmyna O6uHoma Herorona. CpoiicTBa
OMHOMUHANBHBIX KO3 dunnenToB. TpeyronpHuk [lackans.

DJIeMeHTbI TeOPHHU BePOATHOCTE

CoOpITHE, BEpPOSTHOCTH COOBITHS, CIIOKEHHE U YMHOXEHHE BeposiTHocTe. [lomamue o
Hezasucumocmu coovimuii. Juckpemuas cay4aunas eelututa, 3aKou ee pacnpeoenenus. Hucnogvie
Xapakmepucmuky OUCKpemHou ciyyanuHoul eeruyunsl. [lonamue o 3axone OOIbUWUX YUCel.

JJ1eMeHThI MATEMATHYeCKON CTATHCTUKH

[MpencraBnenue MaHHBIX (TaOJUIBI, JAUATPAMMBI, TPABUKH), 2EHEPALbHASL COBOKYNHOCHIb,
8bl00pKa, cpednee apugmemuyeckoe, meouana. Ilowamue o 3a0auax Mmamemamuieckou
CMamucmuKu.

Pewenue npaxmuueckux 3a0ay ¢ npumeHeHuem 6eposIMHOCHHbIX MEMOO08.
Ilpakmuueckue 3anamusn
Perrenue 3a1a4 Ha MojICYET YKCIIa pa3MEIeHHH, COYCTaHUI U IEPECTAHOBOK.

I'EOMETPUA

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE
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B3auMHOe pacnonoxkeHne JByX NpsAMBIX B IpocTpaHcTBe. I[lapamnenbHOCTh mNpsAMONW U
mockocTy. IlapamensHoCTh  MIOCKOCTEH. IlepneHAMKYISAPHOCTE MNPAMOM M IIOCKOCTH.
[TapamnenpHOoCTh MIIOCKOCTEH. IleprnieHauKynsspHOCTH HpsAMON M IUIOCKOCTU. llepnennukynsp u
HAKJIOHHAsA. YTOJ MEXAY NPSAMOM M IUIOCKOCTBIO. JIBYIpaHHBIM yrojl. YTOJ MEXAY IIIOCKOCTAMMU.
[lepneHuKyISPHOCTD JBYX INIOCKOCTEH.

I'eomerpuueckue mpeoOpa3oBaHUsl TMPOCTPAHCTBA: MAPAVICIBHBIA TEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO TIOCKOCTH.

[MapannensHoe mpoekTupoBanue. [lowads opmoeonanrvholi  npoexyuu. VI3oOpaxkeHue
MIPOCTPAHCTBEHHBIX (QUTYD.

MHoOrorpaHHuKH

Bepmmnbl, pebpa, rpaHu MHoOrorpaHHuka. Pazeepmxa. Muococpanuvie yenvl. Buinykivie
MHo2oepanHuku. Teopema Diinepa.

[Tpusma. [Ipsmas u naknionnas npusma. [IpaBunbHas npusma. [apamnenenunen. Kyo.

[Inpamnpa. IIpaBunbHas nupamuga. Y cedeHHas nupamuaa. Terpasap.

CummMmetpu B KyOe, B mapajjienurneie, B Ipu3Me U MupaMmu/e.

Ceuenus ky0a, IpU3Mbl U MUPAMUJBL.

[IpencraBienre o MpaBWIBHBIX MHOTOTPaHHHKAX (TeTpajrape, KyOe, OKTarape, MoJeKa’ape U
HUKOCAdIpE).

Tenan MOBEPXHOCTH BpallCHUSA

Hunuaap u  koHyc. VYcedeHHbld KoHyc. OcHOBaHHE, BBICOTA, OOKOBas TOBEPXHOCTD,
oOpa3yromas, pa3BepTka. OceBble CeUeHUS U CEUCHUS, MapalIeIbHbIE OCHOBAHHUIO.
Hap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.

HN3menenust B reoMeTpuu

O6nbem u ero uamepenue. urerpansHas popmyina oobema.

@opmynbsl o0bemMa KyOa, MPSIMOYTOJIBHOTO TMapajielenunena, MpU3Mbl, IIHHIPA. DopMyIbl
o0beMa nupaMuisl 1 KoHyca. @opMyiiel 00beMa mapa u 1miomaau chepsl.

[Tono6wue Ten. OTHOIIEHUE TIOIIAJEH TOBEPXHOCTEH U 00HEMOB MOAOOHBIX TEI.

Koopaunatsl 1 BeKTOpPHI

[IpsmoyronbHas (IeKkapToBa) CUCTEMa KOOPJIWHAT B pocTpaHcTBe. Dopmyiia pacCTOSTHUS MEXKIY
JBYMSI TOUKaMU. Y paBHEHUS c(Pephl, niockocmu u npsamol.

Bekropsl. Monyns BekTopa. PaBeHCTBO BekTOpOB. Clio’keHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yucno. Pa3nokeHue BEKTOpa IO HAmpaBJiEHUSIM. YTOJI MEXIy IBYyMs BekTopamu. [Ipoexius
BeKkTOpa Ha ock. KoopaunaTel BekTopa. CKajasipHOE MPOU3BEIEHUE BEKTOPOB.

Hcnonb3oBaHne KOOPAUHAT U BEKTOPOB IIPH PEIIEHUN MATEMAaTUYECKUX W MPUKIAJIHBIX 3a/1a4.

Ilpakmuueckue 3anamusn

[TepienaAMKYSIp U HAKJIOHHAS K TUIOCKOCTH.

JlelicTBus Ha1 BEKTOpaMH, KOOPIUHATHBIN METO/.

Brruucnenrne 005eMOB MHOTOTPAHHUKOB U TEJ BpaIlCHUS.

TeMbl aJs HHAUBUAYAJbHBIX IPOCKTOB

e HenpepsiBHBIE 1pOOH.
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ITprMeHeHrE CII0XKHBIX POLIEHTOB B 3KOHOMUYECKHUX pacyeTax.
[TapannenbHOE NPOEKTUPOBAHUE.

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

['padmyeckoe penieHue ypaBHEHUI 1 HEPABEHCTB.
[TpaBuIIbHBIE U MTOJIYIPABUIIbHBIE MHOTOTPAaHHUKHU.
Konunueckue ceuyeHus 1 UX IPUMEHEHUS B TEXHUKE.
[TonsTue muddepeHmana u ero NPUIOKEHUS.

CxeMbl TOBTOPHBIX UCTIbITAaHUN bepHyu.

HccenenoBanue ypaBHEHHU U HEPABEHCTB C IIAPAMETPOM.
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TEMATHYECKOE INTAHUPOBAHUE

[lpu peanuzanum cojaepkaHus 00IIE00pa30BaTENLHON TUCHMIUIMHBI «MareMaTHKay B
npenenax ocsoeHus: OIIOII CIIO no cnenuansHoctu 40.02.01 IIpaBo u opranu3zanus cOUaIbHOTO
obecrnieueHUsIMaKCHUMallbHAsl yuyeOHasi Harpy3ka o0yJarommxcsi coctapisieT — 351 gac, B ToM umcie
aymuTopHas (oOs3arenbHasi) yueOHass Harpy3ka oOYJaroIIMXCs, BKIIOYAs MPAKTHUYECKUE 3aHATHS -
234 daca, BHEayIMTOpHAsI caMOCTOsITeNIbHAs pabora obydaromuxcs — 100 gacoB, KOHCYIbTaIUK —

17 yacos.
TemaTnueckuii mjian
Conep:xanue o0yueHust Oobs3aTesbHasi yueOHasi HArpy3Ka 00y4arommxcs, 4.
Bcero B TOM 4HcJie:
JIEKIUH, 113
YPOKH
Beenenue 2 2 -
1. Pa3zButne noHATus o yucie 10 6 4
2. KopHu, crernienu u gorapudMbl 32 14 18
3. IIpsimble ¥ MJIOCKOCTH B IPOCTPAHCTBE 14 10 4
4. KomOuHaTopuka 12 8 4
5. KoopauHaThl U BEKTOPBI 11 7 4
6. OCHOBBI TPUTOHOMETPUH 32 22 10
7. OyHKIMH U TpaduKh 22 18 4
8. MHOTrOrpaHHUKH U KpYIJIblE Tella 20 16 4
9. Hauana maremMaTnyeckoro aHaimmsa 32 24 8
10. MHTErpan u ero npuMeHeHne 14 8 6
11. DnemeHTBHl TeOpUU BEPOSITHOCTEH U 14 14 -
MaTEeMaTHYeCKON CTaTUCTUKH
12. YpaBHEHUs U HEPABEHCTBA 19 15 4
Hroro 234 184 50
BHeayauTopHasi camocTosiTe/IbHAsA padoTa

CamocrosTenbHas pabora 100
Koncynpranuun 17

[IpomexyrouHas aTTectanus B popme 1udepeHIIpoBaHHOrO 3aueTa B IEPBOM U dK3aMeHa BO
BTOPOM CEMECTPE

Bcero | 353
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJbHOCTH

OBYYAIKOILIUXCS
Coaep:xanue XapaKkTepuCTHKA OCHOBHBIX BH/IOB 1€ATEIbHOCTH 00YYaIOIUXCS
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
ocoeHuncnennanbHoctn40.02.01 ITpaBo u opranu3zanus COUAIBHOTO
o0ecreucHHs.

AJITEBPA

Pa3zBurHe NOHATHUA O
qucJje

Beimonnenue apupmMeTHyecKux JEHCTBUH Haa YHUCIAMH, codYeTas
YCTHBIE U INCbMEHHBIE IPUEMBI.

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

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

Kopun, CTENeHH,
Jorapudmsi

O3HakOoMJIEHME C TIIOHATHEM KOpHA N-il  CTENEHH, CBONCTBAMU
PaavKaIoB U IIPABUIIAMHU CPAaBHEHUS KOPHEH.

DopMyIMpOBaHUE ONPEAEICHUS KOPHS U CBOMCTB KOPHEH, BBITIOJHEHUE
IIPUKHJIKY 3HAYECHUS KOPHSI.

[TpeoOpa3oBaHue 4MCIOBBIX U OYKBEHHBIX BBIPaKEHHM, COAEpIKAIINX
paauKasl.

Beimonnenne pacuetoB 1o ¢GopmynaM, COAEpXKALIUM  paJUKaIb,
OCYIIECTBIIsI1 HEOOXOIMMBIE MTO/ICTAHOBKU U MpeoOpa3oBaHUsl.
OnpeneneHne paBHOCWIBHOCTH BBIPAXEHWM C panukanamu. Pemenue
MPPALMOHAJIBHBIX YPaBHEHUM.

O3HaKOMJICHHE C IOHATHEM CTETNEHU C JEMCTBUTEIBHBIM ITOKA3aTEIIEM.
HaxoxneHue 3HaueHUH CTENEHH, WCIOJIb3YsSd NpU HEOOXOAMMOCTH
MHCTPYMEHTAJIbHBIE CPELICTBA.

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

@OopMyJIMpOBaHHE CBOWCTB CTENEHEH. BpIUKMCIIEHHE CTeneHen ¢
palMOHAIBHBIM  II0KA3aTElEM, BBIIOJHEHUE MPUKUIKU 3HAYCHUSA
CTEIIEHU, CPABHEHUE CTEIICHEN.

[TpeoOpa3oBaHue 4MCIOBBIX M OYKBEHHBIX BBIPKEHHH, COAEpIKAIINX
CTEIEHU, IPUMEHSS CBOMCTBA. PellleHne nmokasaTenbHbIX ypaBHEHUM.
O3HakoMJIEHHE C IPUMEHEHUEM KOPHEM M CTENEHEW NMPH BBIYUCICHUU
CpPelIHMX, [EJIEHUM OTpe3Ka B «30JIOTOM CcedeHuu». PemieHne
IIPUKJIAHBIX 33]1a4 Ha CJIOXKHBIE IIPOLICHTHI

IIpeoOpa3oBanue
anredpanyecKnx
BbIPAKEHU I

Brimonaenne mpeoOpa3oBaHuil BBIpAKEHUH, TpUMEHEHHE (OpMYI,
CBSI3aHHBIX CO CBOWMCTBAMU CTETICHEH U JTorapu(MoB.
Onpenenenne 00JACTH OMYCTUMBIX 3HAYCHUH JOTapu(PMUIECKOTO
BbIpaxeHHs. Pemenne norapuMuieckux ypaBHEHUN

OCHOBBI TPUTTOHOMETPUHA
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OcHOBHBIEC NOHATHSA

W3y4yeHne paAMaHHOTO METOIa U3MEPEHUS YIJI0OB BPAILEHUS U UX CBA3U
¢ rpagycHoit mepoit. M3o0paskeHne yriioB BpalleHUs Ha OKPYKHOCTH,
COOTHECEHME BEJIMYMHBI YIJIA C €T0 PACIIOIOKEHUEM.

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

OcHoBHBIE [IpuMeHEeHHEe  OCHOBHBIX  TPUTOHOMETPUYECKHX  TOXAECTB UL
TPUTOHOMETPUYECKHE | BBIYHCICHUSA 3HAUYCHUH TPUTOHOMETPUYECKUX (YHKUIUH 1O OIHOW M3
TOKAECTBA HUX
IIpeoOpa3oBanus N3yueHre OCHOBHBIX (OPMYIT TPUTOHOMETPUHU: (POPMYIIBI CIOKEHUS,
NpocTeHIuxX yIIBOCHHUs, MPeoOpa3oBaHUsl CyMMbl TPUTOHOMETPHUECKUX (DYHKLMH B
TPUTOHOMETPHUYECKHMX | IPOU3BEJICHUE U IIPOU3BEICHHUSA B CYMMY M IIPUMEHEHHE IIPH
BBIPa’KeHUH BBIUMCICHUM  3HAYEHUs]  TPUTOHOMETPUYECKOIO  BBIPDAKEHHA U
YIPOLIEHUS €ro.
O3HaKOMJIEHHME CO CBOWCTBaMU CHMMETPUM TOYEK HA €IUHUYHON
OKPY>KHOCTH M IPUMEHEHHE UX I BBIBOAA (hOPMYIT TPUBEICHHSI
IIpocreiimme Pemenne no ¢gopmynaMm U TPUTOHOMETPUYECKOMY KPYTy MpOCTEHIINX
TPUTOHOMETPUYECKHEe | TPUTOHOMETPUYECKUX YPABHEHUN.
YPABHEHHA u| [Ipumenenne oOIMMX METOJOB peIICHUS YpaBHEHHH (NpHUBeleHHE K
HepaBeHCTBa JIMHEHHOMY, KBaJIpaTHOMY, METOJI Pa3JIOKEHUS HA MHOXKHUTEIH, 3aMEHBI
HNEPEMEHHOI) IPU PELICHNH TPUTOHOMETPUUECKUX YPaBHEHUH.
YMenue OTMEYaThb Ha Kpyre peLIeHns IIPOCTEUIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB
ApKcHHYC, O3HaKOMJICHHE C TIOHSATHEM OOPaTHBIX TPUTOHOMETPHUECKUX ()YHKIIHH.
APKKOCHHYC, W3ydeHue onpeneneHuil apkCuHyca, apKKOCUHYCa, apKTaHI'€HCa YncIa,

APKTAHI'CHC YACJIa

bopMynupoBaHHEe UX, H300paXKEHHE HA EIUHUYHON 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, ONpeneieHHe MPUHAAICKHOCTH
pynxkuun Touku rpaduky QyHkuuu. OnpeneneHue 1o Qopmylse mnpocreimeit
3aBHUCHUMOCTH, BuJa ee rpaduxa. Beipaxenue no dopmyne oaHoi
IIEPEMEHHON Yepes3 Ipyrue.
O3HakoMJIEHUE C OTpeiesieHHeM (PYHKIUHU, (HOPMYITUPOBAHHUE €TO.
HaxosxneHue o6sacTu onpesieeHns 1 006JacTy 3HaueHu QyHKIuu
CpoiicTBa pyHkuun. | O3HakOMJIeHHE C TpuMepaMu (YHKIHOHAJIBHBIX 3aBUCUMOCTEH B
I'padpnueckas peabHBIX IIPOLIECCAX U3 CMEKHBIX TUCLHUILINH.
HHTepIpeTanms. O3HakoMJIEHHE C JOKAa3aTeIbHBIMH PACCYKICHHUSIMH HEKOTOPBIX
IIpumepsl CBOWCTB JIMHEHHOM M  KBaJApaTWUYHOM  (QYHKUMH, MpoBeACHUE
(pyHKIIHOHATBHBIX UCCJIEIOBaHMS JIMHEHMHOM, KYCOYHO-JIMHEHHOU, ApOOHO-TMHEHHOW U
3aBHCUMOCTeM B| KBaJpaTH4HOM (yHKUMH, mocTpoeHue ux rpaduxos. [loctpoenue u

P€aAJILHBIX Mpoueccax
H ABJICHUAX

yteHue rpaduxos pynkuuii. Mccnenopanue GyHKInM.

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

Beinonnenue npeobpa3oBanuii rpaguka QyHKIMH

OopatHblie pyHKUMHU

WNsyuenune nowamus obpamuou ¢@yukyuu, onpeoenenue 6uoa u
nocmpoetnue 2pagura oopamHol QyHKyuu, HaxodcoeHue ee odLacmu
onpeoenenus u ooracmu 3Havenuil. [IpumeHeHre CBONCTB QyHKIIUI pu
WCCJICIOBAaHUH YPAaBHEHUU U PEUICHUH 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 TOYKM Ha rpaduke Mo ee KOOpAUHAaTaM M
Hao000pOT.

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

[TocTpoenue rpaKOB CTENEHHBIX U JOrapuPMUUECKUX QYHKLIUH.
Pemienne moka3zaTeNbHBIX M JIOTAPUPMHUECKUX ypaBHEHUH U
HEPaBEHCTB 10 M3BECTHBIM anropur™MaM. O3HAaKOMIIEHHE C MOHATHEM
HETPEPbIBHON TNeproAnyYeckord (GyHKUIUHU, (HopMyIupoBaHHE CBOWCTB
CHHYCa U KOCUHYCa, IOCTPOECHUE UX I'Pa(UKOB.

O3HaKkOMJICHHE C MTOHATHEM TapMOHMYECKHX KOJICOAHUH M MpUMepamMu
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  (YHKUMH  UIi  CpaBHEHUS  3HAYCHHU
TPUTOHOMETPUUYECKUX  (DYHKIMM, pelIeHuss TPUTOHOMETPUUYECKUX
YpaBHEHUM.

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

BrinonHenue npeoOpa3oBaHusi rpauKoB

HAYAJIA MATEMATHYECKOTI'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 [pUMEepe BBIYMCICHHUS CYMMbl OECKOHEYHO  yObIBaroIei
T€OMETPUUYECKON MPOTPECCUM.

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

IIpousBoanas
NpUMeHeHHue

Hu

ce

O3HaKOMJICHHUE C TOHATHEM ITPOU3BOIHOM.

W3ydyenue u GpopMyaupoBaHUE €€ MEXaHMYECKOIO0 U I€OMETPUUYECKOIrO
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
AJIIEMEHTApHbIX (QYHKIMM, NpumMeHeHHe i JuddepeHIMpOBaHUS
(byHKUIUH, cCOCTaBICHUS ypaBHEHUS KacaTeIbHOM.

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

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

VYcraHoBiieHHEe CBSI3M  CBOMCTB (GYHKIMHM M TMPOM3BOJHOW 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 BHIYUCICHUS NTEpBOOOpa3HON U Teopembl HproToHa-
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

YPABHEHUSA 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.

W3y4yeHne TEOpHUHM pPaBHOCWJIBHOCTH YPAaBHEHUN U €€ IPUMEHEHUS.
IloBrOpeHHe 3ammMcu pELIEHHUs CTaHAAPTHBIX YPaBHEHMM, IIPUEMOB
npeoOpa3oBaHuil  ypaBHEHHMH Ul CBEJEHMA K  CTaHAAPTHOMY
YPAaBHEHUIO.

Pemenne panuoHanbHBIX, HPPALMOHANBHBIX, IOKA3aTEIbHBIX H
TPUTOHOMETPUUECKUX YPaBHEHHUH U CUCTEM.

Hcnonp3oBaHne CBOWCTB W TpaduKoOB (QYHKIUNA I PEIICHHS
ypaBHEeHUH. [IoBTOpeHNE OCHOBHBIX IPUEMOB PELLIEHUS] CUCTEM.
Pemennie ypaBHEeHU C MPUMEHEHHEM BCeX MPHUEMOB (pa3liokeHHe Ha
MHOJKWUTEIHM,  BBEJACHME  HOBBIX  HEM3BECTHBIX,  IOJICTAHOBKH,
rpaguIecKoro MeTo1a).

Pemenue cucteM ypaBHEHHUI ¢ IPUMEHEHUEM PA3JIMYHBIX 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 MaATEMAaTUYCCKUX MCTOJ0B JUIA pemicHu-d

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,
rpagpuxn) 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.

IIpuMeHeHHe TIPU3HAKOB M CBOWCTB PACHOJIOKEHUS NPSIMBIX U
IUIOCKOCTEH MpH pelIeHUH 3a/1a4.

H3o0paxenne 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 meopemvl 0 NIOWAOU OPMO2OHANbHOU
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, Iom@aznei. IlpoBeneHne  moOKa3aTeNbHBIX
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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 (GaKTOB U3 IUIAHUMETPHH.
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 IUIOMIAIN 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 IUIOCKOCTEW, HaxO0XJEHHWE KOOpAMHAT TodeK. HaxoxneHue
YPaBHEHHI OKPYKHOCTH, CHEpbI, IIIOCKOCTH. BBIYrcIeHne paccTosSHUN
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, KOOPAWHATHBIM 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 JUCIHUAIIIUHBI «<MATEMATHKA
(BKVIIOYASA AJITEBPY U HAYAJIA MATEMATHYECKOI'O AHAJIM3A,
I'EOMETPHIO)»

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

1.Jlocka ayautopHasi;

2. Pa3gaTo4uHblii MaTepua;

3. Mopenu;

4. CTeHpl;

5. IeMOHCTpallMOHHBIN MaTEpHAIL.

PEKOMEHAYEMAS JIUTEPATYPA

OcCHOBHbBIE HICTOYHUKH:

1.boromonioB H. B. Anrebpa u Hayana ananusa: yaeoHoe nmocooue st CITIO / H. B. Boromornos.
[Dnexkrponnsiii pecypc] — M.: UsmarensctBo IOpaiit, 2020. — 240 c¢. —Pexum pocryma:
https://biblio-online.ru/viewer/algebra-i-nachala-analiza-449037#page/2

JlonoTHUTeIbHbIE UCTOYHUKH:

1.boromosnos, H. B.I'eometpus: yue6HOE mocobue mis CITO / H. B. Boromonos. [DneKTpoHHBIH
pecypc] — M.: UzmarensctBo Opaiit, 2020. — 108 c¢. — Pexum noctyna:https://biblio-
online.ru/viewer/geometriya-449038#page/2

2. boromornos, H. B. Marematuka: yueOnuk mis CIIO / H. B. boromornos, I1. U. Camoiinenko. —
5-e m3., mepepad. u gor. [DnekTporHbIN pecypc] — M. : U3nmatenberBo FOpaiit, 2020. — 401 c.
— (ITIpodeccuonansHOE oOpazoBaHue). — Pexxum nocryna:https://biblio-
online.ru/viewer/matematika-449006#page/1

3. boromomnos, H. B.[lpaktuyeckue 3ansatus no maremaruke. B 2 4. Yacte 1 : yueGHOe mocobue
st CITIO / H. B. boromonoB. — 11-e u3n., ucnp. u pom. [DaeKTpoHHBIA pecypc] — M. :
WznarensctBo FOpaiit, 2020. — 326 c¢. — (IIpodeccuonansHoe oOpa3oBanue). —Pexum
nocryma:https://biblio-online.ru/viewer/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-1-
449005#page/2

4. boromosnos, H. B.Ilpaktudeckue 3anstust mo marematuke. B 2 4. YacTs 2 : yueOHOe mocoOue 1ist
CIIO / H. B. boromonos. — 11-e u3na., uctp. u gon. [DnekTpoHHbIH pecypc] — M. : U3naTenscTBO
Opaiir, 2020. — 251 c¢. — Pexum pgocrtyma: https://biblio-online.ru/viewer/prakticheskie-
zanyatiya-po-matematike-v-2-ch-chast-2-449004+#page/2

3.2.1Mu¢opmannoHHble U HM(PPOBBIE TEXHOJOTHU (IPOrpaMMHOe o0ecnieyeHue,
cOBpeMeHHbIe NPo(eccCuoHAIbHbIE 0a3bl JAHHBIX 1 HH(OPMAIIMOHHBbIE CIIPABOYHbIE CHCTEMbI)

VYyebHas TuCHMITIMHA (MOIYJb) IIPelyCMaTpUBaeT OCBOCHNE NH(POPMAIIMOHHBIX U HU(PPOBBIX
TexHojoruil. Peanuzanus nu@poBBIX TEXHOJOTHMH B 00pa30BaTENIbHOM IPOCTPAHCTBE SBIISETCS
OMHOW W3  BaXHEHIMX  1eneil  oOpa3oBaHus,  Jarouied  BO3MOXKHOCTh  Pa3BHBATh
KOHKYPEHTOCIIOCOOHbIE KauecTBa OOydYarolIMXcs Kak OyaylmMX BBICOKOKBAaTU(PUIMPOBAHHBIX
CIELIMAJIUCTOB.

Hudposbie TEXHOIOTUU MTPETyCMAaTPUBAIOT Pa3BUTHE HABBIKOB 3(PPEKTUBHOTO pEIICHUS 3a/1a4
poeCCHOHATIBHOTO, COLMAIBHOTO, TIMYHOCTHOTO XapaKTepa C UCIOIb30BaHUEM PA3IMYHBIX BUJIOB
KOMMYHHMKAIIMOHHBIX TeXHOJNIOTUH.  OcBoeHHe UIU(GPOBBIX TEXHOJOIMM B paMKaxX JaHHOMN
JTUCLUUIUIMHBL (MOAYJISl) OPUEHTHPOBAHO HA CIIOCOOHOCTH OE30MacHO M HaIJEXKalIMM 00pa3oM
1oJyyaThb JIOCTYI, YIpPAaBIATb, HWHTEIPUPOBaTb, OOMEHMBAThCS, OLEHUBATb M  CO3/1aBaTh
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nHPOpPMALMIO C TIOMOIIBI0 HHU(POBBIX YCTPOWCTB M CETEBBIX TexHoyoruil. dopMmupoBaHue
nUGpPOBON KOMIIETEHTHOCTH HpeAronaraeT padoTy € JaHHBIMH, BIIaJ€HHE HHCTPYMEHTaMH [UIs
KOMMYHHUKAIUU.

3.2.2 Dy1eKTPOHHO-0UOJIMOTEeYHbIEe CUCTEMBbI M 0a3bI JAHHBIX

1. 000 «3BC JIAHb» (https://e.lanbook.ru/) (morosop Ha okazanue yciyr oT 03.04.2024 Ne
0/ (CereBas eKTpOHHAsI OMOINOTEKA)

2. baza manHbIX 251eKTpoHHBIX HHGOopManroHHbIX pecypcoB ®T'BHY ITHCXB (morosop mo
00ECIeYEeHNIO0 JIOCTyNa K 3JIEKTpOHHBIM HH(popMmanmoHHBIM pecypcam OI'BHY IHCXDB uyepes
tepmuHan ynaieHHoro gocryna (TY ®I'BHY [THCXB) ot 09.04.2024 No 05-YT/2024)

3. DnexrtponHas Oubnmoreunas cucrema «HammonaneHbI 1HQPOBON pecypc «PyKOHT»:
Komnekiuu «bazossiii maccus» u «Kosoc-c. Cenbckoe xossiictBo» (https://rucont.ru/) (morosop Ha
OKa3aHWe YCIYT 10 MpeaoCcTaBIeHUI0 JocTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «nextporHoe m3narenbetBo IOPAUT» (https://urait.ru/) (ZoroBop Ha oka3aHHe
YCIIYT TIO0 TPEIOCTAaBICHUIO JOCTyrma K oOpasoBarenbHOi Ttwiarhopme OOO «DnekTpoHHOE
m3narensero FOPAUTY ot 07.05.2024 No 6555)

5. DnekrponHo-0nbMHoTeuHas cucrema «BepHanckuii» (https://vernadsky-lib.ru) (morosop
Ha 0€3BO3ME3THOE UCIOJIb30BaHue TpousBeaeHui ot 26.03.2020 Ne 14/20/25)

6. basza manueix HDOB «HamnwonaneHas snekTpoHHas Oubnmoteka» (https://rusneb.ru/)
(moroBop o moaxmoueHurd k HOb u npenocraBnenun nocryna k oobektam HOb ot 01.08.2018 Ne
101/HDb/4712)

7. CornameHue O COTPYJHUYECTBE M0 OKa3aHUIO OMOIMOTEYHO-WH(OPMAIMOHHBIX U
COLIMOKYJIFTYPHBIX YCIYT TIOJh30BATCIIIM YHHBEPCUTETA W3 4YHCIIA HWHBAIMIOB [0 3PCHHUIO,
CIIa0OBUAAIIUX, UHBAIUIOB JPYTUX KAaTErOpUN ¢ OTPaHHMYEHHBIM JOCTYNOM K HMH(OpMAaLUH, JUI,
UMEIoLUX TpyaHOCcTH ¢ yTeHueM MockoneyatHoro tekcra TOI'BYK «TamOoBckas obnacTHas
yHHBepcalibHasi HaydHas OuOmmoreka wuM. A.C. Ilymkuna»  (https://www.tambovlib.ru)
(cormamenue o corpyaaudectse oT 16.09.2021 Ne 6/H)

3.2.3 UnudopmanmoHHbIe CIPABOYHBIE CHCTEMbI
1. CnpaBounas npaBoBast cucrema Koncynprantllntoc (oroBop moCTaBKH, afanTalud U
comnpoBokAeHNUs dK3eMIUsIpoB cucteM Koncynsrantllroc ot 11.03.2024 Ne 11921 /13900/3C)
2. DneKTpoHHBIN nepuoandeckuii cnpaBounuk «Cucrema TAPAHT» (norosop Ha yciyru no
conpoBokaeHuo oT 15.01.2024 Ne 194-01/2024)

3.2.4. CoBpemennblie npodeccuoHaTbHbIE 0a3bI JAHHBIX

1. baza pgaHHBIX HOPMAaTHUBHO-NIPABOBBIX AaKTOB HH(OPMALMOHHO-00pa30BaTEIbHOM
nporpammel «Pocmeron» (morosop ot 15.08.2023 No 542/2023)

2. baza panneix Hayunoii snektponHoi Oubmumorekn eLIBRARY.RU — poccuiickuit
MH(OPMALIMOHHO-aHAIUTUYECKUIT TopTaid B 00JacTH HAyKH, TEXHOJIOTUH, MEIULUHBl U
obpasoBanus - https://elibrary.ru/

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

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

3.2.5. JIunieH3M0HHOE U CBOOOJIHO pacnpocTpaHsieMoe NPorpaMMHoe odecreyeHue, B
TOM YHCJIe 0Te4eCTBEHHOr0 MPOU3BOACTBA
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HanmenoBanue Paszpabor JoctymH Ccpuika Ha PexBu3UTHI
yuk [10 OCTh Enunslit peectp MOATBEPKAAIOILETO
(mpaBoobnanaTens| (IMIEH3UOHHOE, | POCCHHCKUX MPOTpPaMM IOKyMeHTa (TIpH
) CcBOOOHO s OBM u B]] (ipu HaJIMY1H)
pacmpocTpaHsieMo HAJIMYIHN)
e)
MicrosoftWind Microsoft| Jlunensu - Jlunen3us
ows, Corporation OHHOE ot 04.06.2015 Ne
OfficeProfessio 65291651 cpok
nal JeficTBUs: OECCPOUHO
AHTHBHpPYCHOE AO JIntieHsu https://reestr.di Cy6uuiieH31o
MPOTPaMMHOE «Jlaboparopwust OHHOE gital.gov.ru/reestr/3665| wuubIit orosop ¢ OO0
obecrieueHue Kacmepckoro» 74/?sphrase_id=415165 «Codrekc» oT
KasperskyEndpointSecu (Poccus) 24.10.2023 Ne 6/H,
rity nu1st OuzHeca CPOK JICHCTBHSI: C
22.11.2023 mo
22.11.2024
MoitOduc 000 JluteHsu https://reestr.di Konrpakr ¢
CraHapTHBIH - «HoBbIe OHHOE gital.gov.ru/reestr/3016 000 «PybukoH»
OducHbrit o0rayHbIe 31/?sphrase_id=269844 ot 24.04.2019
HakeT [Uisi paboTh ¢ TEXHOJIOT D) 4 Neo
JIOKYMEHTaMH U IOYTOH (Poccus) 0364100000819000012
(myoffice.ru) CPOK JICHCTBUSL:
6eccpoyHo
OducHbIi AO «P7» JlutieH3u https://reestr.di Kontpakr ¢
maKker OHHOE gital.gov.ru/reestr/3066 000 «Codrekc»
«P7-Oducy 68/?sphrase_id=443504 or 24.10.2023
(meckromHast 1 Ne
BEpCHs) 0364100000823000007
CPOK JEHCTBHUSL:
O6eccpoyHO
OrnepannoHHast 000 JIureHsu https://reestr.di KonTpakr ¢
cucteMa «AJBT "BazanbT OHHOE gital.gov.ru/reestr/3032 000 «Codrerc»
O6paszoBanue» cBoboIHOE 62/?sphrase_id=443501 or 24.10.2023
MIPOTpaMMHOE 5 Ne
obecreuenue" 0364100000823000007
CPOK JEHCTBHUSL:
O6eccpoyHO
[Iporpammuas AO JluueHsu https://reestr.di JIunieH3MOHHBI
crcreMa JuIs «AHTHIUIATHAT» OHHOE gital.gov.ru/reestr/3033 it norosop ¢ AO
0BOHapyKEeHHsI (Poccus) 50/?sphrase_id=269818| «AmnTHILUIarHaT» OT
TEKCTOBBIX 6 23.05.2024 Ne 8151,
3aMMCTBOBaHUI B CPOK JEHCTBUSA: C
y4eOHBIX U HAYIHBIX 23.05.2024 o
paboTax « AHTHILIArHAaT 22.05.2025
BVY3»
(https://docs.antiplagiau
S.ru)
AcrobatReader AdobeSy CBoOonH - -
- IPOCMOTP stems o
nokymentoB PDF, pacupocTpaHseMo
DjvuU e
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FoxitReader FoxitCor CB00OIH - -

- IPOCMOTP poration 0
nokyMmeHToB PDF, pacupocTpaHsieMo
DjvuU e

3.2.6. Pecypchl HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn «AHTEpHET»
1. CDTOwiki: 6a3a 3nanuii mo uuposoii Tpanchopmanuu https://cdto.wiki/

3.2.7. u¢poBbie HHCTPYMEHTHI, IPUMeEHsieMble B 00pa30BaTeJILHOM Npoliecce
LMS-mardopma Moodle
Bupryansnas qocka Mupo: miro.com
Bupryansnas nocka SBoard https://sboard.online
Bupryanbsnas nocka Padlet: https://ru.padlet.com
Oo6naunbie cepBuchl: Auaekc./luck, Oomako Mail.ru
Cepsucsl onpocos: Sugexc.®opmer, MyQuiz
Cepsucel Buaeocsssu: Suaekc. Tenemoct, Webinar.ru
CepBuc coBMmecTHOM pabOThl HaA mOpoekTamu g HeOompmmx rpynn  Trello
http://www.trello.com

NN E

3.2.8. llnudposbie TEXHOTOTHH, IPUMEHsIeMble IPH M3YYECHHH AU CHHUILIMHBI

[{udpoBbie TEXHOTOTHH Bunet yueGHOI paboThl,
BBITIOJTHSIEMBIC C IIPUMEHEHUEM IHPPOBOMA
TEXHOJIOTHH
1. O0ayHble TEXHOIOT U NunuBuayanbHbIe 3a0aHUS
2. bonpmme nanubie WNunuBunyansHble 3a0aHUS

PaGowas mporpamma paspaboraHa Ha OCHOBE (penepaibHOTO TOCYIaPCTBEHHOTO
o0pa3oBaTenpHOrO CTaHaapTa cpeaHero obmiero obpazoBanusi (PI'OC COOQO), yTBepk ACHHOTO
[Ipukazom MunucrepctBa obpazoBanusi u Hayku PD ot 17 mas 2012 1. Ne 413; B cooTBeTCTBUU
CMETOJMYECKUMH PEKOMEHIALMAMU MO pealli3alliid CpeTHEro o0miero oopazoBaHusl B Mpeaenax
OCBOCHHSI 00pa30BaTEIBLHOM MPOrpaMMbl CpPeIHEro MpodecCHoHAIBHOrO 00pa3oBaHUs Ha Oasze
OCHOBHOTO OOIIEro 00pa3oBaHMsl, YTBEPKICHHBIMU MUHUCTEPCTBOM MpOCBelieHus Poccuiickoit
®enepanun 14.04.2021 roxa.

ABTOp:
ConpmaroBa H.B., mpemonaBarens IeHTpa-Kosuiemxka TpUKIagHbx kBamudukanuii GI'BOY BO
Muuypunckuii 'AY

Penensenr:
Kpacnosa JI.M., npenogaBaTesnpb eHTpa-Kouleka Npukiaaubix kBanudukanuit ®I'bOY BO Muuypunckuii
Ay
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[Iporpamma paccmorpena Ha 3acemanuu [IMK — «KommnbioTepHble ceTd U HH(GOpMalMOHHBIE
TEXHOJIOTUH

npotokodl Ne 9 ot «08» ampens 2020 r.

[Iporpamma paccMOTpeHa Ha 3acelaHuU y4eOHO-METOJMYECKOM KOMHCCHM LIEHTpa-KOJUIEIKa
npukinagaeix kBamudukanuii ®I'bOY BO Muuypunckuit [AY

nporokosi Ne 8 ot «20» anpens 2020 r.

[Iporpamma yTBepxaeHa Pemenrem Y4eOHO-METOAMUECKOTO COBETa YHUBEPCUTETA

nporokos1 Ne 8 ot «23» anpens 2020 r.

[Tporpamma nepepaboTtana u AONOJIHEHA B cooTBETCTBHHU ¢ TpeboBanusmMu OI'OC COO

[Tporpamma paccmorpena Ha 3acemanmu [IMK — «KommbioTepHble ceTH U WH(GOPMAIMOHHBIE
TEXHOJIOTUH

npoTokoa Ne 9 ot «19» amnpenst 2021 r.

[IporpaMma paccmoTpeHa Ha 3aceaHMM Y4eOHO-METOAMYECKONM KOMHUCCUHM LEHTpa-KoJIeKa
npukiaaseix kBanupukanui ®I'bOY BO Muuypunckuit FAY

npotokosl Ne 8 ot «21» ampenst 2021 r.

[Iporpamma yTBepxaeHa Pemenrem Y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA

npotokod Ne 8 ot «21» ampenss 2021 1.

[Iporpamma pomosiHeHa B coorBercTBUM ¢ TpeboBanusmu PI'OC COO u paccmorpeHa Ha
3acenanuu [IMK «KomnerorepHble cet U MH(QOpMaIIMOHHBIE TEXHOIOTUN

npotokodl Ne 9 ot «18» anpens 2022 r.

IIporpamma paccMOTpeHa Ha 3aceAaHUU Y4eOHO-METOANYECKONH KOMUCCUH LIEHTpa-KOJUIeKa
npuknaaabix kBamudukanuit ®I'BOY BO Muuypunckuii [AY

poTtokod Ne 9 ot «20» anpens 2022 r.

[IporpamMma yTBepxeHa Pemenrem Y4eOHO-METOAMYECKOIO COBETa YHUBEPCUTETA

rpotokoi Ne 8 ot «21» anpenst 2022 r.

[Iporpamma pomonHeHa B coorBercTBUUM ¢ TpeboBaHuamMu PI'OC COO u paccMoTpeHa Ha
3aceqanuu [IMK «KomnerotepHbie cet ¥ HH()OPMAaIMOHHBIE TEXHOIOTUN

npoTtokos Ne 11 ot «16» nronst 2023 r.

[Tporpamma paccMOTpeHa Ha 3acelaHiU y4eOHO-METOANYECKONH KOMHCCHH IIEHTPA-KOJIIeKa

npuknaaneix keanudukanuit ®I'60Y BO Muuypunckuii [AY

npoTtokos Ne 11 ot «17» mions 2023 r.

[Tporpamma yrBepxkeHa PerenneM Y4eOHO-METOAMYECKOI0 COBETa YHUBEPCUTETA

npotokos Nel0 ot «22» utonst 2023 r.

[IporpamMma nepepaboTana 1 JOMOJIHEHA B COOTBETCTBUU ¢ TpeboBanusimMu GI'OC COO

IIporpamma paccmorpena Ha 3acenanun ILIMK «KommbrorepHble ceTd M HMH(OpMAIIMOHHBIE
TEXHOJIOTU

potoko Ne 9 ot «16» anpens 2024 r.

IIporpamma paccMOTpeHa Ha 3aceaHnU y4eOHO-METOAMUYECKONH KOMUCCUH LIEHTPa-KOJUIeKa
npukinaaaeix kKBamudukanuit ®I'BOY BO Muuypunckuii [AY

poTokoi Ne 9 ot «17» anpens 2024 r.

IIporpamma yTBepskaeHa Pemenuem YueOHO-METOANYECKOTO COBETa YHUBEPCUTETA

rpoTokoi Ne 8 ot «18» anpens 2024 r.

Opwurunan nomkeH Xxpanutbes B [IMK «KommbroTepHbie ceT 1 HHOOPMAITMOHHBIC TEXHOJIOTHI
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