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IHHOACHUTEJBHAA 3AIINCKA

PaGouass mporpamma yueOHOW aucuUUIUIMHBI «MaTtemaruka (BkJtouyas anreOpy M Havana
MaTEeMaTHYECKOTO aHan3a, TEOMETPHIO)» (nanee — «MareMaTukay) mpeaHa3sHaueHa Ui U3YICHUS
MaTeMaTUKHU B IIEHTpe-KoJieke npukiaanbiXx kpamdukammii @I'bOY BO Muuypunckuit ['AY,
peam3yronieM 00pa30BaTENbHYIO TPOTpaMMy CpEIHEro o0mero oOpa3oBaHUs B Mpeienax
OCBOCHHSI OCHOBHOM mpodeccrnoHaabHoi obpazoBarensHol mporpammbl CITO Ha 6a3e 0CHOBHOTO
obmiero obpa3zoBaHus MpHU MOATOTOBKe Kajapos 1o cnernuansHoctu 40.02.01 IIpaBo u opranuzanus
COLIMAJILHOTO 00eCIIeYeHHUS.

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuii ®PI'OC cpeanero obiero
o0Opa3oBaHMsl, MPEIbIBISIEMbIX K CTPYKTYpE, COACpPXKAHHIO W pe3ylibTaTaM OCBOCHHUS Y4eOHOI
TUCHUIUIMHBL «MareMaTuka», B COOTBETCTBHH C METOAMYECKHMMH PEKOMEHIAIUSMHU TI0
peaMzalnuu cpeHero oouero oOpa3zoBaHus B Ipeesax OCBOEHUS 00pa3oBaTeNbHOM MpOrpamMmbl
cpemHero mpodeccruoHanbHOrO0 o0Opa3oBaHUsi Ha 0a3e OCHOBHOTO o0miero oOpa3oBaHUS,
yYTBEpKJIeHHBIMU MuHucTepcTBOM MNpocBeiieHus: Poccuiickoit @enepanuu 14.04.2021 rona.

Cognepxanue mporpamMmbl «MareMaTHKa» HApaBlICHO HA JOCTHKEHHE  CIEAYIONINX
1HeJIe.

e oOccrieueHre CcHOPMHPOBAHHOCTH TPEJACTABICHUNA O COIHAIBHBIX, KYJbTYPHBIX U

HCTOPUYECKHUX (DaKTOpaxX CTAHOBJICHHS MAaTEMATHKH;

e obecrieyeHre cHOPMHUPOBAHHOCTU JIOTUYECKOTO, aITOPUTMUYECKOTO U MATEMAaTHYECKOTO

MBIIUICHHUS,

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

00I11eueI0BEYECKOM KyIbTYPhl, YHUBEPCATHLHOM SI3bIKE HAYKHU, MO3BOJISIONIEM OMHCHIBATH U

M3Yy4aTh pealIbHBIC MPOIIECCHI U SIBIICHUSI.

OBIIAA XAPAKTEPUCTUKA YYEFHOU JUCIHATIIMHBI «<MATEMATHUKA
(BKVIIOYASA AJITEBPY N HAYAJIA MATEMATHUYECKOI'O AHAJIM3A,
TFEOMETPHIO)»

Marematuka sBiseTcs (pyHAaAMEHTaIbHOW 00I1€00pa3oBaTEeNbHON JUCHUIUIMHON €O
CIIO)KUBIIMMCS ~ YCTOHYMBBIM  COJIEp)KaHHEM H  OOIUMHM TpeOOBaHMSMHM K  IIOJATOTOBKE
00yJaronmxcs.

OO0u1me 1eny u3y4yeHust MaTeMaTHKU TPAJAULIMOHHO PEATU3yI0TCs B UEThIPEX HalpaBJICHUIX:

1) obiiee mpeacTaBieHUE 00 UALTX U METOJIaX MAaTEMaTHKU,

2) MHTEJIEKTyalbHOE Pa3BUTHE;

3) oBiaeHHEe HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSIMHU U YMEHUSIMH;

4) BocuTaTeNbHOE BO3/ICHCTBUE.

Jlns TexHudeckoro npoduiist npodecCuoHaIbHOr0 00pa3oBaHus BBIOOp 1IeJeil cMelaeTcs B
[IParMaTU4eckoM HalpaBIeHUH, MPEAYCMATPHUBAIOLIEM YCHJIEHHE U PACHIMPEHHE IPHUKJIAJIHOTO
XapakTepa W3ydeHHs] MaTeMaTHKH, TPEUMYIIECTBEHHONH OpUEHTAIlMH Ha aJTOPUTMHYECKUI CTHIIh
M03HABATENIbHOM JeSITeIbHOCTH.

N3yuenne maremaTtwikd Kak MpoduIbHON 001eo0pa3oBaTebHON Y4eOHOW THUCIIUILIAHEI,
yuuThiBatomeil cneunduky ocamBaemoil oOydarommmucs 40.02.01 IIpaBo u opranuzanus
COLIMAJILHOTO 00ecIieueHus1, 00eCIIEUNBAETCS:

e BHIOOPOM PA3IMYHBIX MOAXOIOB K BBEIEHUIO OCHOBHBIX MOHITHH;

e (GOpMHPOBAaHMEM CHUCTEMBI Yy4eOHBIX 3a7aHuii, obecmeunBarONMX 3PGHEKTUBHOE

OCYILIECTBIIEHHE BEIOPAHHBIX 1IEJIEBBIX YCTaHOBOK;



e o0orameHHeM CHEeKTpa CTWJIEH ydeOHON MesATEeIbHOCTH 3a CUET COTJIACOBAHUS C
BEIYIIUMH JEATEIbHOCTHBIMU XapakTepuctukamu creuuanbHoctd 40.02.01 Ilpaso u
OpraHu3aIys COMMAIBHOTO 00CCTIICUCHHS.

[TpodunpHas COCTABIAOMIAS OTPAKACTCS B TPEOOBAHMUSX K IMOATOTOBKE OOYyYarOUIMXCS B

YacTu:

e 00mIel CUCTEMBI 3HAHUMU: COACPIKATEIbHBIC MPUMEPHI UCIIOIB30BAHUS MAaTEMaTHICCKUX
UJeH U METOJIOB B MPOECCHOHATBHON JEATEILHOCTH,

® YMEHWIi: pa3IM4Mii B YPOBHE TPeOOBAaHUHN K CIIO)KHOCTH IMTPUMEHSIEMBIX aJITOPUTMOB;

® TIPAKTUYECKOTO HCIIOJIH30BAaHUS MPUOOPETEHHBIX 3HAHUN W YMEHUH: WHIUBUYAIBHOTO
y4eOHOro OmbiTa B  TMOCTPOCHUM  MATEMAaTHYECKUX  MOJENeH,  BBIMOJHEHUE
HCCJIEI0BATENBCKUX MMPOEKTOB.

Cognepkanre yd4eOHOM JHUCHMIUIMHBI pa3padOTaHO B COOTBETCTBUU C OCHOBHBIMH

coJiepKaTeIbHBIMUA JTMHUAMH O0yUEHHUS MaTEMaTHKE:

e ayreOpanyeckas JIMHHS, BKIIOYAIOIAs CUCTEMATU3AIMIO CBEICHUN O YUCIIaX; U3yUCHUE
HOBBIX U 0000IICHHE paHee U3yUYEeHHBIX ONepanuil (BO3BelIeHNE B CTENEHb, U3BJICUCHHE
KOpHsI, JJorapu(pMupoBaHue, CHHYC, KOCHHYC, TAHTCHC, KOTAHTCHC W OOpaTHBIC K HUM);
W3Y4YEeHHE HOBBIX BHJOB YHUCIOBBIX BBIPQXKEHUNW U (POPMYJ; COBEPILICHCTBOBAHHE
MPaKTUYECKUX  HABBIKOB M  BBIYMCIMUTEIBHOW  KyJIbTYpbl, pacUIUpeHHE U
COBEPIIICHCTBOBaHUE aireOpandyeckoro ammapara, c(HOpMHUPOBAaHHOTO B OCHOBHOH
IIKOJIE, U €r0 MPUMEHEHHE K PEIICHUI0 MAaTeMaTHUYEeCKUX U MPUKIIATHBIX 3a/1a4;

e TeopeTUKO-(yHKIMOHAIbHAS JMHMS, BKIIOYAIOIIAas CUCTEMATHU3AlMI0 U PaCIIUpEHUe
CBEICHUM O (YHKIMIX, COBEPIICHCTBOBAHUE TpaUUYeCKHX YMEHUN; 3HAKOMCTBO C
OCHOBHBIMHM HJCSIMHM M METOJAMH MaTEMAaTHYECKOI'0 aHajIu3a B 00beMe, IMO3BOJISIOIEM
UCCIIEIOBATh DJIeMEHTapHble (GYHKIUU U pellaTh MPOCTEHIINEe TeOMEeTPUYECKHeE,
bu3nYecKue u Apyrue npuKIIaIHbIe 3a/1a4u;

e JIMHHMS YpPaBHEHUH U HEPABEHCTB, OCHOBAaHHAs Ha IIOCTPOCHUU M UCCIEIOBAHUU
MaTeMaTUYeCKHX MOJCNeH, TepeceKaromascs ¢ aireOpaudeckoi H TEOpPETHUKO-
(GYHKIMOHATBHOM JIMHUSIMU M BKJIFOYAOIIAsl Pa3BUTHE U COBEPIICHCTBOBAHUE TEXHUKH
anreOpandeckux MpeoOpa3oBaHUM N7 PElIeHUS ypaBHEHUH, HEPaBEHCTB U CHUCTEM;
dbopMHupoBaHHE CIIOCOOHOCTH CTPOUTH W HMCCIIENOBATh MPOCTEHUININE MaTeMaTUYECKHE
MOJIENIA TpPU PEIICHUH MPUKIATHBIX 3a/ay, 3aJa4 W3 CMEXHBIX M CHEIUaTbHBIX
JIUCIHIINH,

® TeoMeTpuyecKas JINHUS, BKJTFOYAIOIIIAs HarIsgHbIe NpEACTABICHUS 0
MPOCTPAHCTBEHHBIX (PUTYpaxX W HM3YYCHHE WX CBOWCTB, (pOpMUpOBaHWE W pPa3BUTHE
MIPOCTPAHCTBEHHOTO BOOOpaKEHUsS, Pa3BUTHE CIIOCOOOB T'€OMETPHUECKUX H3MEpPEHUH,
KOOPJIMHATHOTO U BEKTOPHOTO METOJIOB JUIsl PEIIEHUS MaTEeMAaTUUECKUX U TPUKIIATHBIX
3ajad;

® CTOXaCTHYeCKas JIMHHS, OCHOBAaHHAas Ha pa3BUTUU KOMOWHATOPHBIX YMEHHH,
MIPEACTABICHUN O BEPOSATHOCTHO-CTATHCTHUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIETO
Mupa.

B paboueili mporpamMMe KypcHUBOM BbIIEJI€H MaTepHall, KOTOPbIH OTBOJAMUTCS Ha
CaMOCTOSITENIFHOE HM3yYeHHE OOyUYaloNUMHUCS W TpH H3YyYCHHH Y4eOHOM JHUCHUIUIIMHBI
«MaremaTrka» KOHTPOJIO HE TTOJICIKHT.

Wzydenue oOmieoOpa3oBarenbHOW y4eOHON AUCHUIUIHHBI «MaTtemaTtukay 3aBepliaeTcs
mudepeHIIMPOBaHHBIM 3a4€TOM B TIEPBOM CEMECTPE U IK3aMEHOM BO BTOPOM CEMECTpeE.

MECTO YYEBHOM JUCIHUILIMHBI B YYEBHOM ILJTIAHE



VYyeOHas obieoOpa3oBarenpHas JUCHUILTHHA «MaTeMaTHKa BXOJIUT B COCTAB MPEIMETHOM
obnactu «Maremaruka u napopmatukay ®I'OC COO u obmieodpazoBarensHoro nukia [MIICC3
cneuuanbHocty 40.02.01 IlpaBo u opranusaiys conuaibHOro odecneueHus (6a3oBas MOArOTOBKA).

PE3YJIbTATHI OCBOEHHSA YUEBHOM JUCIATLIVHBI

OcBoeHue cojepxanus ydeOHOW AUCHUIUIMHBI «MaTemaTukay 00ecleurnBaeT JIOCTUKEHUE
CTYJCHTAMHU CJEIYIOIINX Pe3yJIbTATOB:
® JIUYHOCHMHBIX:
c(OpMUPOBAHHOCTH IMPEJICTABICHUI O MaTeMaTHKe KaK YHHUBEPCAJIbHOM S3bIKE HAYKH,
CpE/ICTBE MOJICTUPOBAHUS SIBIICHUN U MIPOLIECCOB, UEAX U METOJIaX MAaTEMaTUKH;

— IIOHMMaHHME 3HAaY€HUE  MaTeMaTHKe Ui  HAay4HO-TEXHHYECKOro  Iporpecca,
c(OPMHPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE KaK K 4YacTu OOlIeYenoBedecKoil
KyJBTYpPbl 4€pe3 3HAaKOMCTBO C HCTOpUEH pa3BUTHUA MAaTEMaTUKE, DSBOJIIOLUCH
MaTeMaTHYeCKUX HJICH;

— pa3BUTHE JIOTUYECKOI0 MBIILLUIEHMUS, IIPOCTPAHCTBEHHOTO BOOOpakeHus,
AITOPUTMUYECKON KYJIbTYPbl, KDUTUYHOCTH MBIIUICHUS Ha YpOBHE, HEOOXOAMMO IS
Oyaymell npodeccHOHaIbHONW MeSITeNbHOCTH, A NPONOJDKEHHsS OOpa3oBaHUS MU
camMo00pa3oBaHus;

— OBJaJeHHE MaTeMaTHYEeCKUMH 3HAaHMSIMU W YMEHHMSIMM, HEOOXOIUMBIMH B
MIOBCEIHEBHOM JKU3HU, JJI1 OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAYUYHBIX JAMCLUMILIMH U
JUCLHUIUIMH MPO(eCCUOHAIBHOIO LMKJIA, AJs HOJIy4YeHus: oOpa3oBaHMs B 00IacTsIX, HE
TpeOyIoLMX yriyOJIeHHOW MaTeMaTHUeCKON MOIrOTOBKH;

— TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpPa30BaHMIO, Ha
IPOTSKEHUM BCEW KU3HU; CO3HATEJIbHOE OTHOUIEHHE K HEIPEPHIBHOMY OOpPa30BAHUIO
KaK yCJIOBHE yCHEIIHONW NpoeCCHOHATBLHON 1 00LIECTBEHHON AEATENbHOCTH;

— TOTOBHOCTh U CHOCOOHOCTH K CAMOCTOATEIBHOW TBOPYECKOM M OTBETCTBEHHOM
JESATEIILHOCTH;

— OTHOUIEHHUE K MPO(peCCHOHABHON JESITENbHOCTH KaK BO3MOXKHOCTb Y4acTHE B PEIICHUN
JIMYHBIX, OOIIECTBEHHBIX, TOCY/IapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOIIEM;

® MemanpeoMemHbix:

— YMEHHE CaMOCTOSITEIbHO OIpPEAENATh ILENU JACITEIbHOCTH U COCTaBIATH IUIAHBI
JIEeATEIbHOCTH; CAMOCTOSITEBHO OCYIIECTBIATh, KOHTPOJIUPOBATH U KOPPEKTHPOBATH
JEATENBHOCTD; UCIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI JUIsl TOCTHIKEHUS MTOCTABIEHHBIX
Heneil M peanu3alud IUIAHOB JIESITEIbHOCTH; BBIOMpATh YCIEHIHbIE CTpAaTeruud B
Pa3IUYHBIX CUTYaLHSX;

— YMEHHE IMpPOIYKTUBHO OOIIaTbCcd M B3aUMOJEWCTBOBAaTh B IPOIECCE COBMECTHOM
JeSITEIbBHOCTH, YUUTHIBATh MO3ULUU JPYTUX YYAaCTHUKOB JEATEIBHOCTH, 3(PPEKTUBHO
pasperiatb KOH(PIUKTHI;

— BIIQJICHWE HaBBIKAMU I[103HABATEIbHOM, Y4eOHO-UCCIEeIOBaTEIbCKOW W IMPOEKTHOU
NEeSITEIbHOCTH, HaBbIKAMU pa3pellieHue MpodiieM; CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TOMCKY METOJOB pElIeHHs] MPaKTHUYECKUX 3ajad, MPUMEHEHUIO
pa3IMYHBbIX METOJOB ITO3HAHUS;

— TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIbHON WH(pOPMAIIMOHHO-TIO3HABATEIbHON
JEATENIbHOCTH, BKJIIOYas YMEHHE OPHEHTUPOBAThCS B PA3IUYHbIX HCTOYHUKAX
uHpoOpMalMy, KPUTHUYECKHM OLIEHUBAThb W  UHTEPIPETHPOBATh  HHQPOpPMAIHIO,
MOJIy4aEMYIO U3 Pa3JINYHBIX HICTOYHHUKOB;



BIIaZICHUE S3BIKOBBIMU CPEACTBAMU: YMEHHE $CHO, JIOTMYHO M TOYHO H3JIaraTb CBOIO
TOYKY 3PEHMS, UCII0JIb30BaTh AICKBATHBIE SI3bIKOBBIEC CPE/ICTBA;

BJIaJICHHE HaBBIKAMU II03HABATENbHOW pe(dIeKCHMH KaK OCO3HAHHE COBEPIIAEMBIX
JEUCTBUHM U MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, I'PAHUL] CBOETO
3HAHMA Y HE3HAHUs, HOBBIX II03HABATEJIbHBIX 3a/1a4 U CPEICTB U UX JOCTHIKCHMUS,
LEJIEYyCTPEMJIEHHOCTh B IIOMCKAaX M NPUHATHS PpELIeHUH, COoOoOpa3sUTENbHOCTh MU
UHTYMLUS,  Pa3BUTOCTb  IPOCTPAHCTBEHHBIX  IPEICTABICHUN; CIIOCOOHOCTh
BOCIIPMHUMATB KPAacoOTy X FTapMOHHIO MUDA;

npeomemmuuix:

c(OpPMHPOBAHHOCTD MPEIJIOKEHUH 0 MaTeMaTUKE KaK YacTh MUPOBOU KYJIbTYpe U MECTE
MaTeMaTHKe B COBPEMEHHOM LUBWIM3ALMH, CIIOCOOAX ONUCAHMS SIBIECHUH peaJbHOro
MHpa Ha MaTEMaTUYECKOM S3BbIKE;

c(OPMHPOBAHHOCTh MPEACTABICHUN O MAaTEeMAaTHYECKUX IOHATUAX KaK Ba)KHEHIINX
MaTE€MaTUYECKNX MOJEIAX, [O3BOJIIOIIMX ONKUCHIBATh U M3ydaTh PA3HBIE MPOLIECCHI U
ABJICHUS; TOHUMAaHUE BO3MOKHOCTH aKCHOMAaTHYECKOIO IOCTPOEHUS MAaTEMAaTHYECKUX
TEOpHI;

BJIAJICHUE METOJIaMU JJ0Ka3aTeJIbCTBA U AJITOPUTMOB PELICHUs, YMEHUE UX IPUMEHSATH,
IIPOBOJIUTH JOKA3aTENIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

BIIQJICHUE CTAHAAPTHBIMU IIPUEMAMHU DELICHHs PALMOHAIBHBIX W HUPPALHUOHAIBHBIX,
IIOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKHX YPABHEHUH M HEPABEHCTB, HX
CUCTEM; HUCIIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX IIPOrpaMM, B TOM YHUCIIE AJI IIOUCKA
IIyTH PELICHUI U WUIIOCTPALUNA pELICHUsI YPABHEHUI U HEPABEHCTB;
c(OpPMHPOBAHHOCTb NPECTABICHUN 00 OCHOBHBIX NOHATUSAX MaTEMaTHUYECKOr0 aHAJIN3a
U UX CBOWCTBAax, BJIAJCHHE YMEHHEM XapaKTepuU30BaTh NOBEJCHUE (DYHKIIHIA,
WCIIOJB30BaHUE  TIOJYYEHHBIX 3HAQUYEHHMH JUI1 ONMCAHMUA aAHaJIM3a  PEAIbHBIX
3aBUCHUMOCTCH;

BIIaJICHUE OCHOBHBIMU IOHATUSAMHU O IUIOCKMX U MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢urypax, HX OCHOBHBIX CBOWCTB; C(OPMHUPOBAHHOCTb YMEHHH paclo3HaBaTh
reoMeTpuueckue (Urypbl Ha depTekax, MOJAENSAX M B pPeaJbHOM MHUpE; NMPUMEHEHUE
U3YyYEHHBIX CBOWCTB reOMETpUYECKUX (pUryp u Gopmyi aias peieHust FeoMeTpHUECKUX
3a/1a4 ¥ 33]1a4 C MPAKTUYECKUM COJICpKAHUEM;

c(OpPMUPOBAHHOCTh ~ NPEACTABIEHUH O Tpoleccax U  SBICHUSAX, HMEIOLIUX
BEPOSITHOCTHBIA XapakTep, CTaTUCTUYECKHX 3aKOHOMEPHOCTSAX B PEaJbHOM MHUpE,
OCHOBHBIX IIOHATHAX DJIEMEHTApHOM TEOPUM BEPOSATHOCTEH; YMEHHE HaXOIUTh
OLICHUBATh BEPOSATHOCTh HACTYIJICHUS! COOBITHM MPOCTEUIINX MPAKTUYECKUX CUTYaIHIX
Y OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHBIX BEJINYUH;

BJIaJICHUEC HaBblkaMu wucnosib3oBanus GeoGebra, AdvancedGrapher, Mathcad mpwu
peLICHUN 3a1ay.



COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

BBenenue

MaremaTtuka B HayKe, TEXHHUKE, JKOHOMHUKE, HHPOPMAIIMOHHBIX TEXHOJOTUSX U MPAKTUYCCKOU
nestenbHOCTH. llenmn W 3amaum m3ydeHWss MaTeMaTHKH mpu ocBoeHuW crennanbHoctd 40.02.01
[TpaBo 1 opraHu3aIys COIUAIBHOTO 00ECTICUCHUSI.

AJITEBPA

Pa3BurHe noHATHSA O YMCTIE

Lenbie u paunoHanbHble uucna. JleficTBuTenbHbIe 4YHcna. [Ipubnudicennvie 6bIYUCTEHUS.

Komnnexcnvie uucna.
KopHu, crenenu u jiorapupmbi

Kopuu u cremenn. KopHu HarypajibHOH CTENEHM M3 4MCla M WX cBoiicTBa. CTeneHu ¢
palMOHAIBHBIMM TMOKa3aTeasiMU, UX cBoicTBa. CTeneHu ¢ JeHCTBUTENbHBIMU I[OKa3aTeIIsIMHU.
Cesoticmea cmenenu ¢ 0elicmeumenbHbiM NOKazameem.

Jlorapudm. Jlorapupm umciaa. OcCHOBHOE JIOTapUPMUUIECKOE TOXKACCTBO. JlecATHYHBIE W
HaTypayibHbIe orapudmsl. [IpaBuna aeiictBus ¢ norapudmamu. [lepexon Kk HOBOMY OCHOBAHHIO.

IIpeoOpa3zoBanne  anareOpamveckux BbIpaxeHuil. [IpeoOpasoBaHue  palMOHANBHBIX,
UPPalMOHATIBHBIX, CTETIEHHBIX, MTOKA3aTeNbHBIX U JTOTapU(PMUUECKUX BbIPAKCHUIA.

Ilpakmuueckue 3anamus

[IpakTuueckue npuemMbl TPUOIMKEHHBIX BbIUUCICHUNH. OHUHAHCOBOE MJIaHUPOBAHUE.

[IpeoOpa3oBaHre paMOHAIBHBIX U UPPAITMOHATHHBIX BRIPAKCHUH.

Perenue nppalimoHanbHbIX YpaBHEHUM.

[IpeoOpaszoBanue morapu(pMUIECKUX BBIPAKCHUN.

Pemenue norapudmuueckux ypaBHEHHIA.

Pemenune norapupMudeckux HEPaBEHCTB.

Pemrenne nokasaTenbHbIX ypaBHEHUI.

Pemenue nokasareabHbIX HEPABEHCTB.

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

OcHoBHbBIE TPUTOHOMETPUYECCKHE TOKIECCTBA

®opmynsl npuseneHus. Popmynsl cinoxeHud. Dopmyisl yaBoeHUs. Popmynvl noi06UHHO20
yena.

IIpeoOpa3oBaHus npocTelINX TPUTOHOMETPHYECKUX BbIPAKEHUH

[IpeoOpa3oBaHre CyMMBbl TPUTOHOMETPUYECKHX (PYHKIUN B MPOU3BEICHHE W MPOU3BEJICHUS B
CyMMY. Buipaoicenue mpueoHomempuieckux QYHKyull yepe3 maHeenc noJ08UHHO20 ap2yMeHma.

Tpuronomerpnyeckne ypapHeHHsl 1 HEPABEHCTBA

IIpocrelime  TPUTOHOMETPUYECKHE  YpaBHEHUs.  [Ipocmetiwiue  mpuecoHomempuieckue
HepaseHcmaa.
OOpaTHble TPUTOHOMETPUYECKHEe (PYHKIMH. APKCUHYC, apKKOCHHYC, apKTaHT€HC.
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Ilpakmuueckue 3anamus

CooTHoOlIEHUSs MEKIAY TPUTOHOMETPUYECKUMHU (PYHKLUSAMHU OAHOTO apryMEeHTa.
[TpumenernedopMys CIOKEHHS U ABOHHOTO apryMeHTa.

ToxnecTBeHHbIe TPe0Opa30BaHUsl TPUTOHOMETPUUECKUX BBIPAXKECHUH.
Pemrenne npocTenmmux TPUroHOMETPUUECKUX YPABHEHUM.

®YHKINU, UX CBOMCTBA U TPA®UKH

®yukuun. O651acTh onpenencHUs U MHOXKECTBO 3HAUYCHUM; rpa@uk (yHKIUU, TOCTPOEHUE
rpaduKoB QPYHKIMH, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMHU.

CepoiictBa  ¢pyHkumm.  MOHOTOHHOCTb,  YE€THOCTh,  HEUYETHOCTb,  OTPAHUYECHHOCT,
MEePUOANIHOCTh. [IpoMeKyTKH BO3pacTaHus W yObIBaHUs, HauOOJbIIeE U HAMMCHbBINEE 3HAYCHUS,
TOUKHM 3KcTpeMyma. ['paduueckas unTeprnperauus. [Ipumepsl QyHKIHOHAIBHBIX 3aBUCUMOCTEH B
peabHBIX TMpolleccaX U sIBICHUSX. Apudmerndeckue omnepanuu Hax (yHkiusmu. CroxHas
byskus (komnosuuus). [lonsamue o nenpepvl8HOCMU DYHKYUU.

Oo6patubie dyukuun. Obracmv onpedenenuss u 0061ACMb 3HAYEHUl 00pPamHOU GYyHKYUU.
I'papux obpamuoii hyrnkyuu.

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

Omnpenenenns GyHKINN, X CBOHCTBA U TPa(UKH.

[TpeoOpazoBanust rpadukoB. [lapamnenbHbli HEpeHOC, CHUMMETPUS OTHOCHTEIBHO —OCei
KOOP/IMHAT, U CUMMETPHsS OTHOCHTEIBHO Hadalla KOOPAWHAT, CHUMMETPHsI OTHOCUTEIHHO MPSIMOM
Y=X, pacTsDKEHHE M C)KaTHe BIOJIb OCCH KOOPIHHAT.

Ilpakmuueckue 3anamusn

[TocTpoenue u yTeHue rpauKOB GYHKITHA.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IocaenoBarenbHocTH. CriocOOBI 33/1aHNS U CBOMCTBA YMCIIOBBIX MOCIIEI0BATEIbHOCTEM.

Ilonamue o npedene nocreoosamenvuocmu. Cywecmeosanue npeoeia MOHOMOHHOU
oepanuyennou  nocireoogamenvhocmu. CyMMHpPOBaHHE IOCJIEIOBATENbHOCTEH. beckoHeuHO
yOBIBaroIIasi reOMETpUYEcKas Mporpeccus 1 ee cymma.

IIpounssoanas. [lonstue o Npou3BogHON (YHKIMH, €€ TEOMETPUUECKUNA U (PU3UUECKHUI CMBICIT.
VYpaBHeHHe KacaTenbHOW K rpaduky (yHkiuu. [Ipon3BojHbBIE CyMMBI, pa3HOCTH, MPOU3BEJCHHUS,
gacTHOro. IIpom3BojHbBIE OCHOBHBIX 3JeMeHTapHbBIX (GyHKIUH. [IpuMeHeHune mNpPOU3BOIHONW K
UCCIIeIOBaHUIO (YHKUUMH U TOCTPOEHUIO TpadukoB. [Ipouzeoonvie obpammol @yukyuu u
KOMRO3UYUU hYyHKYUI.

IIpumeps! ucronb30BaHMsI POU3BOAHOM /1JI1 HAX0XKJIEHUS HAWJIYYLIErO PEIIEHUS B IPUKIIATHBIX
3amavax. Bropas mpousBogHas, ee TeOMETPUUYECKUA U (PU3UIECKUN CMBICT. HaxoxaeHus: CKopocTr
IS Tipoliecca, 3aJaHHOTO (OPMYJIIOi U rpauKOM.

IlepBooOpa3nass u wuHTerpaj. I[IpumeHeHHe ONPENEIECHHOrO HHTErpaja JUisi HaXOXKICHUS
IIomaan KpuBoJdMHEeHHOUW Tpaneuuud. ®Popmyna Heiorona-Jleitbuuna. I[Ipumepsl npumMeHeHUs
MHTerpana B (pU3MKe U T€OMETPHH.

Ilpakmuueckue 3anamusn

[Ipumenenue npasui u popmyn AUPphepeHInPOBAHHUS.

HuddepenurpoBanue CI0KHbIX QYyHKINH.

[IpumeHneHne Mporu3BOIHON K HCCIET0BAHUIO (DYHKIIUH.

Brluncrnenue HeoNpeaeneHHbIX HHTErPAIIOB.



Brraucnenue OMMPCACIICHHBIX HHTCI'PAJIOB.

YPABHEHUE U HEPABEHCTBA

YpaBHeHust U1 cucTeMbl ypaBHeHUil. PaimoHanbHble, MppAaLMOHAIBHBIE, MOKA3aTelbHbIE U
TPUTOHOMETPUUECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTH ypaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHbIE TIPUEMBI UX peLIEHUs (pa3ioKEHUE HAa MHOXUTENIN, BBEJICHUE HOBBIX HEU3BECTHBIX,
MOACTAaHOBKA, TpapuecKuii METO).

HepaBencrBa. PanvoHanpHbIE, MPpAaLMOHAIBHBIC, IIOKA3aTEIBHBIE U MPULOHOMEMPUUECKUE
HepaBeHCTBAa. OCHOBHBIE TPUEMBI X PEIICHMUS.

Hcnosb3oBaHue CBOMCTB M rpapukoB GyHKUMI NPH pellieHUH YPaBHEHUH M HEPaBEHCTB.
Merona untepBasioB. M300pakeHne Ha KOOPIAUHATHON TIJIOCKOCTH MHOXECTBA PEIICHUM ypaBHEHUN
Y HEPABEHCTB C JIByMsl IEPEMEHHBIMU U UX CHCTEM.

Ilpukaagabie 3axa4u

[IpumeHeHne MaTeMaTUYECKUX METOJIOB ISl PELICHUs COJIEP’KaTEeNbHbIX 3aJad U3 PA3IUYHBIX
o0nactell HAyKH U MPAKTHKU.

NHTtepnperanus pe3yipTara, ydeT pealbHbIX OTPaHUYCHUM.

Ilpakmuueckue 3anamusn

Pemenuie HepaBEHCTB C MOMOILBIO METO/1a UHTEPBAJIOB.

Pewrenue cucrem ypaBHEHUN.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEHR
DJIeMeHTbl KOMOMHATOPUKH

OcHOBHBIE MOHATHSI KOMOWHATOPUKU. 3a/a4yd HA TOJCUYET YMCa pa3MElIeHUH, MepecTaHOBOK,
coyeranuil. Pemenue 3amau Ha mnepebop BapuanHToB. Popmyna O6unoma Herorona. CpoiicTBa
OMHOMUHANBHBIX KO3 dunnenToB. TpeyronsHuk [lackans.

DJIeMeHTbI TeOpPHHU BePOATHOCTE

CoOpITHE, BEpPOSTHOCTH COOBITHS, CIIOKEHHWE W YMHOXEHHE BeposTHocTeu. [lomamue o
Hezagucumocmu coovimuii. JJuckpemuas cay4aunas eelututa, 3aKou ee pacnpeoenenus. Hucnogvle
Xapaxkmepucmuky OUCKpemHou ciyyanHou eenuyunsl. [lonamue o 3axone 60IbUUX YUCE].

JJ1eMeHThI MATEMATHYECKOH CTATHCTUKH

[MpencraBnenue MaHHBIX (TAONHUIBI, AMATPAMMBI, TPAQUKH), 2EHEPALbHASL COBOKYNHOCHIDb,
8bl00pKa, cpednee apugmemuyeckoe, meouana. Ilowamue o 3a0auax Mmamemamuieckou
CMamucmuKu.

Pewenue npaxmuueckux 3a0ay ¢ npumeHeHuem 6eposIMHOCHHbIX MEMOO08.
Ipakmuueckue 3anamusn
Perrenue 3a1a4 Ha MojICYET YKCIIa pa3MEIEHHH, COYCTaHUI U IEPECTAHOBOK.

I'EOMETPUA

IIpsiMmble ¥ MJII0CKOCTH B IPOCTPAHCTBE
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B3anmHoe pacnosiokeHMe ABYX TMPAMBIX B MOpocTpaHcTBe. [lapamienbHOCTh NpAMOM U
miockocty. IlapamensHoCcTh  mIOCKOCTEM.  IlepneHIUKYISpHOCTH TPSIMOM M INIOCKOCTH.
[TapamnensHoCTh MIOCKOCTEHN. [lepneHaukynspHOCTh npsiMOM M mIockocTu. [leprnieHaukymnsap u
HAKJIOHHAsA. YTOJ MEXAY NPSAMOW M IUIOCKOCTBIO. JIBYIpaHHBIN yrojl. YTOJ MEXAY IIOCKOCTIMMU.
[lepneHuKyISIpPHOCTD JBYX INIOCKOCTEM.

I'eomeTprueckue npeoOpa3oBaHUsl NPOCTPAHCTBA: MapauIeiIbHBIA IEPEHOC, CUMMETPHUS
OTHOCHUTEJIBHO IOCKOCTH.

[MapannensHoe mpoekTupoBaHue. [lowads opmoeonanrvholi  npoexyuu. VI3oOpaxkeHue
MIPOCTPAHCTBEHHBIX QUTYD.

MHoOrorpaHHuKH

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

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

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

Cummetpuu B KyOe, B mapajjienurneie, B Ipu3Me U MupaMu/e.

Ceuenus ky0a, IpU3Mbl U MUPAMUJBL.

[IpencraBienre o MpaBUJIBHBIX MHOTOTPaHHHKAX (TeTpadipe, KyOe, OKTadqpe, AOACKa’ape U
HUKOCAdIpe).

Tenan MOBECPXHOCTH BpallCHUA

Hunuaap u  koHyc. VYcedeHHbld KoHyc. OcHOBaHHE, BBICOTA, OOKOBas TOBEPXHOCTD,
oOpa3yromas, pa3Beptka. OceBble CeUeHUS U CEYSHUS, MapalieIbHbIE OCHOBAHHUIO.
[lap u chepa, ux ceuenus. KacarenpHast I0CKOCTH K cdepe.

HN3menenust B reoMeTpuu

O6nbem u ero uzmepenue. Murerpansras gopmyia oobema.

@opmynbsl o0bemMa KyOa, MPSIMOYTOJIBHOTO TMapajielenunena, MpU3Mbl, IIHHIPA. DopMyIbl
o0beMa nmupaMuIsl 1 KoHyca. @opMyiibl 00beMa mapa u iomaau chepsr.

[Tono6wue Ten. OTHOLIEHUE TIIOMIAJEH TOBEPXHOCTEH U 00EMOB MOAOOHBIX TET.

Koopaunatsl 1 BeKTOpPHI

[IpsmoyronbHas (IeKkapToBa) CUCTEMa KOOPJIWHAT B IpocTpaHcTBe. Dopmyiia pacCTOSIHHS MEXKITY
JBYMSI TOUKaMU. Y paBHEHUS cPepbl, n10ckocmu u npsamol.

Bexropsl. Monynb BekTopa. PaBeHCTBO BekTOpOB. Cli0’k€HHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
yucno. Pa3nokeHne BekTOpa IO HaAIpaBICHUSAM. YTOJl MEXIy AByMs Bekropamu. IIpoexnus
BekTOpa Ha ocbk. KoopauHaTel BekTopa. CraisipHOE TPOU3BEIEHUE BEKTOPOB.

Hcnonb3oBaHne KOOPAUHAT U BEKTOPOB MIPH PEIIEHUN MATEMATUYECKUX M TPUKIIAIHBIX 3a7a4.

Ilpakmuueckue 3anamusn

[TepienaAMKYSIp ¥ HAKJIOHHAS K TUIOCKOCTH.

JlelicTBus Ha1 BEKTOpaMH, KOOPIUHATHBIN METO/.

Brruucnenrne 005eMOB MHOTOTPAHHUKOB U TEJ BpaIlCHUS.

TeMbl aJs HHAUBUAYAJbHBIX IPOCKTOB

e HenpepsiBHbIE TpOOH.
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ITprMeHeHrE CII0XKHBIX TPOLIEHTOB B 3KOHOMUYECKUX pacueTax.
[TapannenbHOE MPOEKTUPOBAHUE.

CpenHue 3HaUYEHUS U UX IPUMEHEHUE B CTATUCTHUKE.
BekTopHoe 3a/1aHre MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
CroxeHue TapMOHUYECKUX KOJICOaHMIA.

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

CxeMbl TOBTOPHBIX UCTIbITAHUN bepHyiu.

HccenenoBanue ypaBHEHHM U HEPABEHCTB C IIAPAMETPOM.
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TEMATHYECKOE INTAHUPOBAHHUE

[lpu peanuzanum cojaepkaHus 00IIE00pa30BaTEILHON TUCHHMIUIMHBI «MareMaTHkKay B
npenenax ocsoeHust OIIOII CIIO no cnenuansHoctu 40.02.01 IIpaBo u opranu3zanus cOUUaIbHOTO
obecrieueHrs MaKCUMalTbHasl yueOHasi Harpy3ka oOydaromuxcsi coctapisieT — 351 gac, B ToM 4mciie
aymuTopHas (oOs3arenpHasi) yuyeOHasi Harpy3ka oOyJaroIIMXCs, BKIIOYAs MPAKTHUYECKUE 3aHATHS -
234 daca, BHeayIMTOpHAsI caMOCTOsITeNIbHAs pabora obydaromuxcs — 100 gacoB, KOHCYIbTaIUN —

17 yacos.
TemaTnueckuii mjian
Conep:xanue o0yueHust Oobs3aTesbHasi yueOHasi HArpy3Ka o0y4arommxcs, 4.
Bcero B TOM 4MucJie:
JEeKIHH, 113
YPOKH
Beenenue 2 2 -
1. Pa3zButne noHaTus o yucie 10 6 4
2. KopHn, crernenu u jorapudmMbl 32 14 18
3. IIpsiMble M MJIOCKOCTH B IPOCTPAHCTBE 14 10 4
4. KomOuHaTopuka 12 8 4
5. KoopauHaThl 1 BEKTOPBI 11 7 4
6. OCHOBBI TPUTOHOMETPUU 32 22 10
7. @yHKIMH U TpaduKu 22 18 4
8. MHOrorpaHHUKH U KpYIJIble Tea 20 16 4
9. Hauana maremMaTuyeckoro aHaamsa 32 24 8
10. laTerpan u ero npuMeHeHne 14 8 6
11. DnemeHTBl TEOpUU BEPOSITHOCTEN U 14 14 -
MaTEeMaTHYeCKON CTaTUCTUKU
12. YpaBHeHMs ¥ HEpaBEHCTBA 19 15 4
Htoro 234 184 50
BHeayauTopHasi camocTosiTe/IbHAsA padoTa

CamocrosTenbHas padora 100
Koncynpranuu 17

[IpomexyTrouHas aTTectauus B popme n1udepeHIIpoBaHHOrO 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 00YYAIOLIUXCS
o0yueHust (Ha ypoBHe y4eOHBbIX JeHCTBHIA)
BBenenne O3HaKOMJICHHE C POJIbI0 MAaTEeMAaTUKH B HayKe, TEXHUKE, YKOHOMHKE,

MH()OPMAITMOHHBIX TEXHOJOTHUAX U MIPAKTUYECKOMN JACSITCIBHOCTH.
O3HakoMJIeHHE C LEMsIMU M 33JlayaMd HU3y4YeHUsS MaTEeMaTUKH TNpU
ocBoeHnu cnennaibHocTH 40.02.01 IIpaBo u opranuzanus COHaIbLHOTO
o0ecIreUYcHHs.

AJITEBPA

Pa3zBuruHe nOHATHA O
qucJje

Breimmonnenne apupMeTHUeCKUX JAEHCTBHI Haj YWCIaMH, CcoYeTas
YCTHBIE U INCbMEHHBIE TPUEMBI.

Haxoxnenne npuOMMKEHHBIX 3HAYEHUH BEIMYMH M TOTPEUTHOCTEH
BBIYUCIICHUH (a0COIMIOTHOM M OTHOCHUTENbHOI); CpaBHEHHE UHUCIIOBBIX
BBIPAKCHU.

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

Kopun, CTEleHH ,
Jorapu@msi

O3HakoMJIeHUE C TIOHATHEM KOpHA N-  CTENEeHW, CBOWCTBAMH
PaJAMKaJIOB U IPaBUJIaMU CPAaBHEHUS KOPHEH.

DopMynMpOBAHUE ONPEACIICHHUS] KOPHS U CBOMCTB KOPHEM, BBIIIOJIHEHHE
NPUKUAKI 3HAUEHUS KOPHSL.

[IpeoOpazoBanre YUCIOBBIX UM OYKBEHHBIX BBIPQKEHUMU, COAEPKAIIUX
paguKabl.

Bremmonnenue pacyetoB mo (opmynaM, coaepiKalldM —paJHuKalbl,
OCYILECTBIISISE HEOOXOIMMBIE TTOICTAHOBKH U TIPE0Opa3OBaHMS.
OrnpezneneHne paBHOCWIBHOCTU BBIPAKEHUU C paaukanamu. Pemienue
UPPALMOHATIBHBIX YPaBHEHHUII.

O3HaKOMJICHHUE C TOHATHEM CTENEHU C JEHCTBUTEIBHBIM I10Ka3aTEIEM.
Haxoxaenue 3HaueHMI CTENEHU, HCIONb3YSd NpU HEOOXOAMMOCTH
MHCTPYMEHTAIIBHBIE CPEJICTBA.

3anucbiBaHUE KOpHSA N-H CTENEHW B BUAE CTENEHH C JAPOOHBIM
MoKazareieM U Hao0OopoT.

PopMynMpOBaHHE CBOWCTB CTENEHEH. BbIUKCIIEHHE CTelneHen ¢
pallMOHAJIbHBIM ~ TIOKA3aTENIEM, BBIIIOJHEHUE TPUKHUIKA 3HAYCHUS
CTEIEHU, CPAaBHEHHUE CTEIICHEM.

[TpeoOpa3oBaHue 4MCIOBBIX U OYKBEHHBIX BBIPKEHHM, COAEpIKAIINUX
CTEIICHU, TPUMEHSISI CBOMCTBA. PellleHre noKa3aTenbHbIX YPABHEHHIA.
O3HaKOMJIEHHE C IPUMEHEHUEM KOPHEW M CTENEHEU NPH BBIYNCIECHUU
CpPeIHMX, [EJIEHUM OTpe3Ka B «30JIOTOM Cce4eHun». PemieHne
IIPUKJIAIHBIX 3a7ja4 Ha CJI0KHBIE MPOLICHTHI

IIpeoOpa3oBanue
ajredpanvecKux
BbIPaKEHHU I

BrimonHeHne mpeoOpa3oBaHW  BBIpAXECHHUH, TpUMEHEHHE G(OpMYyI,
CBSI3aHHBIX CO CBOWCTBAMU CTETICHEW U JIorapu(MoB.
Onpenenenne 00JACTH JTOMYCTHUMBIX 3HAYCHUH JIOTapu(PMUIECKOTO
BbIpaxeHHs. Pemenne norapuMuieckux ypaBHEHUN

OCHOBBI TPUTTOHOMETPUHA
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OcHOBHBIC TOHATHSA

W3y4yeHne paAMaHHOTO METOJIa U3MEPEHUS YIJIOB BPAILEHUS U UX CBA3H
¢ rpagycHoit mMepoil. M3o0paskeHue yriioB BpalleHUs Ha OKPY)KHOCTH,
COOTHECEHME BEJIMYMHBI YIJIA C €T0 PACIIOIOKEHUEM.

@opMyupoBaHUE ONPEACTICHUNA TPUTOHOMETPUYECKUX (YHKUIUH IS
YIJI0B MOBOPOTa M OCTPBIX YIVIOB IPSIMOYTOJIBHOIO TPEYTrOJIbHHKA M
00BsICHEHUE UX B3aUMOCBS3H.

OcHoBHBIE [IpuMeHEeHHE  OCHOBHBIX  TPUTOHOMETPHYECKHX  TOXAECTB UL
TPUTOHOMETPUYECKHE | BBIYMCICHUSA 3HAUYCHUH TPUTOHOMETPUYECKUX (YHKUUH 1O ONHOW W3
TOKAECTBA HUX
IIpeoOpa3oBanus W3yueHre OCHOBHBIX ()OPMYJ TPUTOHOMETPUHU: (POPMYIBI CIOKEHUS,
NpocTemux yIIBOEHHUS, MPeoOpa3oBaHUsl CyMMbl TPUTOHOMETPUYECKUX (DYHKIMH B
TPUTOHOMETPUYECKHMX | IPOU3BEICHUE U IIPOU3BEICHHUA B CYMMY M IIPUMEHEHHE IIPH
BBIPasKeHUH BBIUMCICHUM  3HAYEHUs]  TPUTOHOMETPUYECKOIO  BBIPDAKEHUA U
YIIPOILLIEHUS €ro0.
O3HaKOMJICHME CO CBOWMCTBAMM CHMMETPUM TOYEK Ha E€IUHUYHOU
OKPY>KHOCTH ¥ TPUMEHEHHE UX ISl BBIBOAA (hOPMYJT IPUBEICHUS
IIpocreiimme Pemenne no ¢gopmynaMm U TPUTOHOMETPUYECKOMY KPYTy MpOCTEHIINX
TPUTOHOMETPUYECKHEe | TPUTOHOMETPUYECKUX YPABHEHUM.
YPaBHEHHS u| [Ipumenenne oOIMX METOAOB pEIICHUS YpaBHEHWH (IIpUBEIEHHE K
HepaBeHCTBa JIMHENHOMY, KBaJIpaTHOMY, METOJI Pa3JIOKEHUSI HA MHOXKHUTEIH, 3aMEHBI
HEPEeMEHHOI) IpU PELIeHUH TPUTOHOMETPUUECKUX YPaBHEHUH.
YMeHue OTMEYaThb Ha Kpyre pelieHus IIPOCTEUIINX
TPUTOHOMETPUUYECKHUX HEPABEHCTB
Apkcunyc, O3HaKOMIIEHHE C TIOHATHEM O0paTHBIX TPUTOHOMETPUYECKHUX (PYHKIIUH.
APKKOCHHYC, W3ydeHne onpeneneHuil apkCuHyca, apKKOCUHYCa, apKTaHI'€Hca YucIa,

APKTAHI'CHC Y1CJIa

dbopMmynupoBaHHe HX, H300paKEHHE HA EIUHUYHON OKPYKHOCTH
MPUMEHEHUE IPU PEeIICHUN YpaBHEHHIA

®YHKIIMHU, UX CBOMCTBA U TPA®UKH

DyHKIUH. O3HakoOMJIEHHE C TOHATHUEM IEPEMEHHOW, MpUMepamMH 3aBUCHUMOCTEN
IHousitue 0| MEXy IIEPEMEHHBIMU.
HeNpepbIBHOCTH O3HakoMJIEHHE C TMOHSATHEM rpaduka, ONpenereHre MPUHAATICKHOCTH
pynkuun Touku rpaduky ¢ynkuun. Onpeaenenue mno Qopmyie npocreieit
3aBUCHUMOCTH, BHJa ee rpaduka. Bolpaxkenue mno Qopmyne onaHoOM
IIEPEMEHHOM Uepes3 Ipyrue.
O3HakoMJIEHHUE C oTpeiesieHrneM QyHKIUU, (POPMYTUPOBAHUE €TO.
HaxosxneHue o6s1acTu onpesieieHns: 1 006JacTy 3HaueHU QyHKImu
CpoiicTBa pyHkuun. | O3HaKOMIIEHHE C MpuUMepaMu (YHKIHMOHAIBHBIX 3aBUCUMOCTEH B
I'padpuueckasn peabHBIX IIPOLIECCAX U3 CMEKHBIX TUCLHUILINH.
HHTepIpeTanms. O3HakOMJIEHME C JOKa3aTelbHBIMU PACCYKIECHUSMU HEKOTOPBIX
IIpumepsl CBOWCTB JIMHEHHOHM M  KBaJpaTWU4YHOM  (QYyHKUMH, MpoBeAcHUE
(pyHKIIHOHAIBHBIX UCCJIEIOBaHMs JIMHEHHOM, KYCOYHO-JIMHEHHOU, ApOOHO-TMHEHHOW U
3aBHCUMOCTeH B| KBaJpaTH4HOW (yHKUUH, mocTpoeHue ux rpadukoB. Iloctpoenue u

P€aAJILHBIX Mpoueccax
H ABJICHUAX

yreHue rpaduxos pynkuuii. Mccnenopanue GyHKuuu.

CocraBnenue BUJIOB (DYHKIMHA MO JaHHOMY YCIIOBHIO, PELICHHE 3a/1ad
Ha HKCTPEMYM.

Brinonaenue npeobpa3zoBanuii rpadguka GyHKIMH

OopatHblie pyHKIIUN

WNsyuenune nowamus obpamuou ¢yukyuu, onpeoenenue 6udd u
nocmpoernue 2pagura oopamHol QyHKyuu, HaxodcoeHue ee odLacmu
onpeoenenus u ooracmu 3uavenuil. [IpumeHeHne CBONCTB QyHKIIUI pu
UCCIICIOBAaHUM YPaBHEHUH U PEILICHUH 33]a4 Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHSTHEM CIIOKHOW (DYHKIIUU

CreneHHble,

Brrunciaenue 3HaueHui (pYHKL[I/Iﬁ 110 3BHAYCHHUIO apTyYMCHTA.
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noxka3arTeJjabHbIC,

Jorapupmuyeckue
TPUTOHOMETPHYECKHUE

(pyHkuumn.
OopaTHbIe

u

TPUTOHOMETPHUIECCKUE

byHkunn

OnpeneneHue MOJIOKEHUSI TOYKU Ha rpauke Mo €€ KOOpAWHATaM U
HA000pOT.

Hcnonp3oBanne cBOWCTB (DYHKIMH JJII CpaBHEHUS 3HAYCHHUH CTETCHEH
U JIorapru(MoB.

[TocTpoenue rpaKOB CTENEHHBIX U JOrapUPMUUECKUX HYHKLUH.
Pemenne mokaszaTenbHBIX M JOTapU(MUYECKUX  YpaBHEHHHA U
HEPaBEHCTB 10 M3BECTHBIM ajropur™MaM. O3HaKOMIIEHHE C MOHATHEM
HETPEPhIBHON TNepHoAnyYeckord (GyHKUIUHU, (HopMyTupoBaHHE CBOWCTB
CHHYCa U KOCHHYCa, [IOCTPOEHUE UX IPa(UKOB.

O3HaKkOMJICHHE C TTOHATHEM TapMOHUYECKHX KOJICOAHUH M MpUMepamMu
rapMOHUYECKHUX KOJeOaHWM Ui ONUCaHMs HpPOLECCOB B (DU3HUKE U
JOpyrux o0jacTsax 3HAHUS.

O3HakoMJIEHHE C HOHATHEM pa3pbIBHOM NepuOaUYecKo (yHKUHUH,
¢dopMynHpoBaHUE CBOWMCTB TAaHT€HCA W KOTAaHTEHCA, MOCTPOCHUE WX
rpaguKoB.

[lpumeHenne  CBOWCTB  (YHKUMH  UIi  CpaBHEHUS  3HAYCHHU
TPUTOHOMETPUUYECKUX  (DYHKIMM, pelIeHus TPUTOHOMETPUUYECKHX
YpaBHEHUM.

Ilocmpoenue z2paguxo806pamubIX MPUSOHOMEMPUUECKUX QYHKYUL U
onpeodenenue no 2paguKram ux cOUCms.

Boinonnenue npeoOpa3zoBanus rpaukoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTeJIbLHOCTH

O3HakoMJIEHME €  MOHATHEM  YHUCIOBOM  IIOCIEAO0BATEIbHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCIICHUSIMU €€ YJICHOB.

Osnaxomaenue ¢ noHsAmMuem npedeﬂa nocne008amenbHOCHI.
O3HaKoOMJIEHHE C BBIYUCIEHUEM CYMMBI 0ECKOHEUYHOT'0 YHCIIOBOIO paaa
Ha IpUMEpe BBIYUCICHHUS CyMMbl OECKOHEYHO  yObIBarowIeH
r€OMETPUUYECKON TPOTPECCUMN.

Pemenne 3amau Ha npUMeHEHHE (GOPMYNBI CyMMbl OECKOHEYHO
yOBIBaroIIEll FeOMETPUYECKOHN IPOrPECCHH

IIpousBoanas
NnpuMeHeHHue

Hu

ce

O3HaKOMJIEHHE C IOHITUEM IIPOU3BOJHOM.

W3ydeHue u popMyIupoBaHUE €€ MEXAaHMYECKOIO0 U NeOMETPUYECKOIrO
CMBICJIA, U3YYEHUE AITOPUTMa BBIYMCIEHUS MTPOU3BOJHOM HA NMpUMEpPE
BBIYHCIICHUS] MTHOBEHHOM CKOPOCTH U YIVIOBOTO Kod(duimeHTa
KacaTelIbHOM.

CocraBneHre ypaBHEHUs KacaTeJIbHOW B 0OIIIEM BHJIE.

VYcBoenue mnpaBui  aAuddepeHUupoBaHUs, TaOJUIBl MPOU3BOAHBIX
AJIEMEHTApHbIX (QYHKIMM, NpuMeHeHHe A AU depeHIupoBaHUs
(byHKLUH, cCOCTaBICHUs ypaBHEHUs KacaTeIbHOM.

W3ydyeHue TeopeM O CBSI3M CBOMCTB (QYHKIUMHM U TPOU3BOJIHOM,
(bopMynHUpOBKa UX.

[IpoBeneHne ¢ NOMOIIbIO MPOU3BOJHOW HCCeNOBaHUS (YHKIUH,
3aJaHHOH (POPMYIIOH.

VYcraHoBiieHHE CBSI3M CBOMCTB (YHKIMU M TMPOM3BOAHOM MO HX
rpagukam.

IIpuMeHeHre TNPOM3BOAHOM Il pPEIICHMs 3aJa4 HAa HAXO0XKJICHHE
HanOOJIBIIEr0, HAMMEHBIIETO 3HAUYCHHSI U Ha HAX0XKJICHHE IKCTpeMyMa

IlepBooOpa3nas
HHTerpaji

O3HakoMJIEHHE C TOHITHEM UHTETpasia u IepBooOpa3Hoii.

N3yueHne npaBuiia BHIYUCICHUS NTEpBOOOpa3HOi U TeopemMbl HploToHa-
JleliOHMIIA.

Pemenne 3amay Ha CBA3b 1MEpBOOOpa3sHOM M €€ MPOM3BOJHOM,
BBIUMCJIEHHE NTEPBOOOPa3HOM A JAHHON (QYHKIIMH.
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Pemienne 3amady Ha NpUMEHEHHUE
(U3NUECKUX BETMYMH U TUIOIAACH

HUHTCrpagia g BbIYUCICHUA

YPABHEHUSA U HEPABEHCTBA

YpaBHeHnus U
CHCTEMbI YPaBHEHU
HepaBencrBa "
CHCTEMbI HEPABEHCTB
c ABYMS
NepeMeHHbIMHU

O3HakoMJIEeHME  C  NPOCTEMIIMMHU  CBEACHUSIMHM O  KOpHSX
areOpanyeckux ypaBHEHUH, NMOHATUAMHU HCCIEIOBaHUSA ypaBHEHUH U
CUCTEM yYpaBHEHUM.

W3ydyeHne TEOpUHM PaBHOCWIBHOCTH YPaBHEHUH U €€ INPUMEHEHHUS.
IloBTOpeHME 3amMcHu pELICHUs CTaHAAPTHBIX YPaBHEHHUM, IPUEMOB
npeoOpa3oBaHuil  ypaBHEHHMH [uId CBEJEHMS K  CTaHAAPTHOMY
YPAaBHEHUIO.

Penmienne  panuoHanbHBIX, MPPALMOHAIBHBIX, IIOKA3aTEIbHBIX W
TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Hcnonb3oBanue cBOHCTB W rpadukoB (GyHKUMH A pelieHus
ypaBHeHUH. [I0BTOpeHHE OCHOBHBIX IIPUEMOB PELLICHUS CUCTEM.
Pemenue ypaBHeHMI C IPUMEHEHMEM BCEX NMPHEMOB (Pa3jIoKEHHE Ha
MHOJKWUTEIHM,  BBEJACHME  HOBBIX  HEM3BECTHBIX,  I10JICTAHOBKH,
rpaguIecKoro MeTo/1a).

Pemenue cucrem ypaBHEHHI ¢ MIPUMEHEHHUEM Pa3IMYHBIX CIIOCOOOB.
O3HakomiieHHEe C OOIIMMHU BONPOCAMM pEIIEHUH HEpPaBeHCTB M

UCTIOIb30BaHUE CBOMCTB W TrpadukoB (GYHKIUH TIpU  pEIICHUH

HCPaBCHCTB.

Pemenne HCpPAaBCHCTB HW CHUCTEM HCPABCHCTB C IIPUMCHCHUCM
Ppa3INIHbIX cImoco0oB.

HpI/IMGHeHI/Ie MATEMATUYCCKUX METOJ0B JUIS peICHUA

coJiepKaTeNbHbIX 33Jad W3 pa3iMyHbIX oOjacTell HayKd U NPAKTUKH.
HHTepnpeTupoBaHne pe3ysbTaTOB C YYETOM pealbHbIX OTPaHUYEHUN

QJIEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOATHOCTHU U CTATUCTUKHU

OcHoBHbIe TOHATHsI| V3yueHue mnpaBwia KOMOMHAaTOPUKM M MPUMEHEHHUE IpU pEIICHUU
KOMOUHATOPHKH KOMOMHATOPHBIX 3a/1a4.
Pemenne xoMOMHATOpPHBIX 3a7ady METOJIOM Iepedopa M MO HpPaBHIY
YMHOXEHHUS.
O3HakoMJIEeHME C TOHATUAMHM KOMOWHATOPUKH: pa3MELIEHUSIMHU,
COYETaHUSIMH, IEPECTAHOBKAMU U (hOpMYJIaMHU I UX BBIUYUCIICHHUS.
OObsicHeHHE M TpUMEHEHHE (GOopMyJ IJIsl BBIYMCIECHUS pa3MELleHUM,
NIEPECTAaHOBOK M COUYETAHUM IPU PELIEHUH 3a4a4.
Oznakomienue ¢ 6uHoMom HetoToHa u TpeyronsHukoM Iackass.
PemenneM npakTUYECKHUX 3a4ad C UCIOJIb30BAHUEM MOHATHI U MPaBUI
KOMOMHATOPUKHU
JIEeMEHTBI Teopuu| V3ydeHre KIIACCHYECKOTO OINpPEAEICHUS BEPOATHOCTH, CBOMCTB
BEPOSITHOCTH BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenune nmpuMepoB BbIYMCIEHUS BEpOsTHOCTEH. Pemenue 3anau
Ha BBIYUCIIEHHUE BEPOSTHOCTEN COOBITHI
IIpencraBienue O3HakOMJIEHME C MPEACTABICHUEM YHUCIOBBIX JAHHBIX M HX
JTaAHHBIX (TadIUubl,| XapAKTEPUCTUKAMMU.
AUArpaMMmbl, Pemenne mnpakTHueckux 3amad Ha OOpaOOTKY 4YHCIOBBIX JaHHBIX,
rpaduxn) BBIYMCIICHUE UX XapaKTEPUCTUK

I'EOMETPUSA

IIpsimble ¥ IJIOCKOCTH
B IIPOCTPAHCTBE

@opMyIMpOBKa U NPUBEICHUE NOKA3aTENIbCTB IPU3HAKOB B3aHMHOIO
pacrosoKeHus MPSAMbIX U IUIOCKOCTeH. PacrosHaBaHue Ha yepTexax U
MOJIENIAX PA3IUYHBIX CIIy4yaeB B3aUMHOIO PACIIOJIOKEHHUS MPSMBIX U
IJIOCKOCTEH, apryMeHTUPOBaHHE CBOUX CYKJICHUH.

PopMyIUpOBaHUE ONPEAEIECHUN, IPU3HAKOB U CBOMCTB NapajleIbHBIX
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Y NEPHEHANKYJIPHBIX IUNIOCKOCTEH, IBYTPAHHBIX U JTMHEHHBIX YIJIOB.
BrinmonHeHue mTOCTpOEHUs YIIOB MEXKAY MPSAMBIMUA, MPSIMONH U
IJIOCKOCTBIO, MEXAY IJIOCKOCTSIMU 10 OMMCAHUIO U PACIO3HABAHUE MX
Ha MOJCIIAX.

IIpuMeHeHHe TPU3HAKOB M CBOWCTB PACHOJIOKEHUS NPSIMBIX U
IIJIOCKOCTEW IPU PEIICHUU 3a1a4.

H3o0paxenne Ha pHUCYHKAX M KOHCTPYHMPOBAaHHME HA MOJENAX
NEPIEHIUKYJIIPOB U HAKJIIOHHBIX K IJIOCKOCTH, IIPSIMBIX, IapajlIeIbHBIX
IJIOCKOCTEH, YII0B MEXAy MpsSMOMl U TJIOCKOCTBIO M OOOCHOBaHHUE
IIOCTPOCHHS.

Pemenne 3amady Ha  BBIYMCIIEHME TE€OMETPUYECKUX  BEJIUYMH.
OnucelBaHME PACCTOSHUS OT TOYKHU JO IUIOCKOCTH, OT MPSAMOM [0
IUIOCKOCTH, MEXJIYy IUIOCKOCTSIMH, MEXAY CKPEIIUBAIOLIUMUCA
OPSMBIMH, MEXKAY MPOU3BOJIBHBIMH (DUTYpPaMU B IIPOCTPAHCTBE.
DopMyIMPOBAHUE U JI0KA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUSAX
(TeopeM CyleCTBOBaHMsI, CBONCTBA).

N3o0paxeHne Ha 4epTexkax M MOJEISIX PACCTOSHUS M OOOCHOBaHHE
cBoMX cyxzaeHuil. OmpeneneHUe ¢ BBIYUCICHUE PACCTOSHUM B
npoctpanctBe. [Ilpumenenue ¢opMmysn M TeopeM IUIAHUMETPUU JUIS
pelieHus 3aay.

O3HakoMJIEHHE C MOHATHEM MapalieIbHOIO MPOEKTUPOBAHUS U €ro
cBoiictBamu. Dopmynuposarue meopemsvl 0 NIOWAOU OPMOLOHANbHOU
npoeKyuu MHO20)20IbHUKA.

[TpumeneHnue Teopuu Al 000CHOBAHUS IOCTPOCHUHN U BHIYHCICHUH.
ApPryMEHTHUpOBAaHHE CBOUX CYXKJIEHUH O B3aUMHOM pPaclOJIOXKEHUHU
MPOCTPAHCTBEHHBIX (QUTYD

MHOrorpaHHuKH

Onucanue M XapakTEpUCTHKA pPa3jIM4YHBIX BUAOB MHOTOTPAaHHMKOB,
NEPEYUCIIEHNE UX FJIEMEHTOB U CBOWCTB.

N300pa’keHre MHOTOIPAaHHMKOB ¥ BBIMIOJHEHHE MOCTPOEHHsS Ha
N300paXEeHUSIX U MOJIEJISIX MHOTOTPAaHHUKOB.

Bbruncnenue JIMHEHHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(UTypauusx, apryMeHTUPOBAHNUE CBOUX CYXIACHUM.
XapakTepucTuka u n3o0pakeHue CEUeHUs, paseepmku
MHO202PAHHUKOG, BBIYUCIIEHUE TIOIAJIeH TOBEPXHOCTEH.

[Toctpoenne mpocTeWmMx cedyeHud KyOa, NPU3MBI, MHPAMUIBL.
[TpumeHeHnue GpakToB U CBECHUN U3 IUIAHUMETPHUH.

O3HakoMjieHME €  BHMJAMU  CHUMMETpPUM B TNPOCTPAHCTBE,
dopMynupoBaHuEe  ONpeleNeHHu U CBOMCTB.  XapaKTepuCTHKa
CUMMETPUH TeJl BpallleHNs: U MHOTOTPAaHHUKOB.

[TpuMeHeHne CBOMCTB CHMMETPHHM IIPH PELICHUH 33]1a4.

Hcnonp3oBaHne mNpuOOPETEHHBIX 3HAHUM ISl  WCCIENOBaHUS U
MOJIEJTMPOBAaHUS HECIIOKHBIX 3a/1a4.

N3006paxeHre OCHOBHBIX MHOTOI'PAaHHUKOB U BBIMOJIHEHHE PUCYHKOB IO
YCIIOBUSM 3a7a4

Tena u noBepxHoCTH
BpallleHHUs

O3HakoMJIEeHHME C BHJIAaMU Tel BpalleHus, GOPMYIUPOBAHUE UX
ONpeAeICHUN U CBOMCTB.

DopMyIHPOBAHUE TEOPEM O CEUEHMH I1apa MIOCKOCTHIO U IIOCKOCTH,
KacaTelbHOHU K cepe.

XapakTepucTuka ¥ H300pakeHHWE TN BpalleHHUs, HX pPa3BEepPTKH,
CEeUeHUs.

Pemienne 3amay  Ha MOCTPOEHHE CEUYEHUM, BBIYUCICHHUE JUUIUH,
paccTosHWM, yriaoB, Iom@anei. IlpoBeneHne  nOKa3aTeNbHBIX
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pacCyXIEeHU IIPU PEILICHUN 3aad.

IIppuMeHeHHEe CBOWCTB CHMMETPUM IIpM pELICHUWM 3aJad Ha Teja
BpaLECHUs, KOMOMHALIMIO TEJl.

N300paxeHre OCHOBHBIX KPYIVIBIX TE€JI U BBIIIOJHEHUE PHUCYHKA IIO
YCIJIOBUIO 33]1a4H

HN3mepenus
reoMeTpuu

O3HakOMJICHHE C TOHATHSAMH IUIOMIAAM M 00beMa, aKCHOMaMH H
CBOMCTBaMH.

Pemenne 3amay Ha BBIYUCIEHHE IUIOMIAJCH IUIOCKUX (uUryp
IPUMEHEHHEM COOTBETCTBYIOLIMX (GOPMYJI U (PAKTOB U3 INIAHUMETPUH.
W3yueHne TeopeM O BBIUYUCICHHUH OOBEMOB INPOCTPAHCTBEHHBIX Tel,
peleHye 3a7a4d Ha IpUMeHeHHe (GOopMyIl BEIUMCIIEHUS 00bEMOB.
W3yuenne Qopmyn [UIsi BBIYHCICHHS IUIOLIAJEH MOBEPXHOCTEH
MHOT'OTPaHHUKOB U T€JI BPALCHHUS.

O3HaKOMJICHHE C METOJIOM BBIUMCIICHUS IJIOUIAIU TIOBEPXHOCTH CHEpBHI.
Pemenne 3agay Ha  BBIYUMCICHME  IUIOHIAJEHd  IOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJl

Koopaunartsi
BEKTOPbI

O3HakoMJIeHHE C NMOHATHEM BeKTOpa. M3yueHue nekapTOBOM CUCTEMBI
KOOPAMHAT B MPOCTPAHCTBE, NOCTPOCHUE IO 3aJaHHBIM KOOpJHUHATAM
TOYEK M IUIOCKOCTEW, HAxOXKJEHUE KOOpAMHAT Touek. HaxoxnaeHue
YPaBHEHHI OKPYKHOCTH, CHEpBI, TUIOCKOCTH. BBIYrcieHne paccTosHui
MEXIY TOUKaAMHU.

N3ydenune cBOMCTB BEKTOPHBIX BEJIMYMH, IIPABUJI PA3JIOKEHUSI BEKTOPOB
B TPEXMEPHOM IIPOCTPAHCTBE, MPABUII HAXOXKACHUS KOOPAUHAT BEKTOpa
B IIPOCTPAHCTBE, IIPaBWJI JEHCTBUH C BEKTOpaMH, 3aJaHHBIMU
KOOpJMHATAMM.

[IpruMmeHeHne TeoprHn Mpy PEIICHUH 3a]1a4 Ha JEUCTBUS C BEKTOPAMHU.
N3yueHue  CKamspHOTO  NPOU3BEACHUS  BEKTOPOB,  BEKTOPHOIO
ypaBHEHUS MPSAMOU U IUVIOCKOCTU. [IpuMeHeHue Teopuu Nnpu pereHuu
3a7la4 Ha JEUCTBUSA C BEKTOpPAMH, KOOPAUHATHBIA METOM, IPUMEHEHUE
BEKTOPOB ISl BBIYMCIIEHUS BEJIMYUH YIJIOB U PACCTOSHUM.
O3HakoMJIEHME C JI0Ka3aTelbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMMHOM pPaCIOJ0KEHUHA TPSMBIX U TUIOCKOCTEW C HMCHOJIb30BAHUEM
BEKTOPOB
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YYEBHO-METOJUYECKOE U MATEPUAJIBHO - TEXHUYECKOE
OBECIIEYEHME ITPOT' PAMMBI YYEBHOM JUCIHUATIIIUHBI «<MATEMATHKA
(BKVIIOYASA AJITEBPY U HAYAJIA MATEMATHYECKOI'O AHAJIM3A,
I'EOMETPHIO)»

JUis  peanmzanuu  IOporpaMMbl  y4eOHOM — JUCHMIUIMHBI — IPEIYCMOTPEH  KaOuHeT
«MaTeMaTu4ecKkux nucturiney (Nel5/27), ocHameHHbIH 000pyI0BaHHEM:

1.Jlocka ayauTtopHasi;

2. Pa3zgaTouHblii MaTepua;

3. Mopenu;

4. CTeHpl;

5. IeMOHCTpallMOHHBIN MaTEpHAIL.

PEKOMEHAYEMAS JIUTEPATYPA

OcCHOBHbBIE HCTOYHUKH:

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

JlonoTHUTe/IbHbIE HCTOYHUKU:

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

2. boromonog, H. B. Maremaruka: yueonuk jist CIT1O / H. B. boromonog, I1. K. Camoiinenko. —
5-¢ uzn., nepepad. u gom. [DaexkrpoHHslid pecypc] — M. : M3parenscrBo FOpatit, 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 HOpaiit, 2020. — 326 c¢. — (IlpodeccuonanbHoe obpazoBanue). — Pexum
nocryma:https://biblio-online.ru/viewer/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-1-
449005#page/2

4. boromonos, H. B.Ilpaktuueckue 3anarus no mareMatuke. B 2 4. Yacts 2 : yuebHOe nocodue 1is
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

Nupopmanuonubie 1 ndpoBbIe TEXHOJOTHMH (IPOrPaMMHOe o0ecredeHue,
coBpeMeHHbIe MpodecCHOHANIbHBIE 0a3bl JaHHBIX M HHPOPMALIMOHHbIE
CIIPaBOYHbIE CUCTEMbI)

VYuyebHas AUCIUIUIMHA TPEAyCMaTpUBAeT OCBOCHHE HH(MOPMAIMOHHBIX M IU(PPOBBIX
TexHojoruil. Peanuzanus nu@poBBIX TEXHOJOTHH B 00pa30BaTENIbHOM IPOCTPAHCTBE SBIISETCS
OMHOW W3  BaXHEHMMX  1eneil  oOpa3oBaHus,  Jarouied  BO3MOXKHOCTh  Pa3BHBATh
KOHKYPEHTOCIIOCOOHbIE KauecTBa OOydYaroImMXcs Kak OyAylMX BBICOKOKBaTU(UIIMPOBAHHBIX
CIELIMAJIUCTOB.

Hudposble TeXHOIOTUU MTPETyCMATPUBAIOT Pa3BUTHE HABBIKOB 3(PPEKTUBHOTO pEICHUs 3a/1a4
po¢eCCHOHATBHOTO, COLMAIBHOTO, IMYHOCTHOTO XapaKTepa C UCIOIb30BaHUEM PA3IMYHBIX BUJIOB
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https://biblio-online.ru/viewer/algebra-i-nachala-analiza-449037#page/2

KOMMYHUKAIIMOHHBIX TEXHOJIOTUH. OcBoenne 1HMQPPOBBIX TEXHOJIOTMH B paMKax JaHHOM
JTUCIUTIIMHB OPHEHTHUPOBAHO HAa CIIOCOOHOCTH OE€30MacHO W HaJJISKAIIUM 00pa3oM TOJydaTh
JOCTYI, YOPAaBIATh, WHTETPUPOBAThH, OOMEHUBATHLCS, OIICHWBATh M CO3/1aBaTh HH(OpPMAIHIO C
MOMOIIBI0  ITU(PPOBBIX YCTPOMCTB MW  CETEBBIX TexHojorui. dopmupoBanue I1UGPOBOIH
KOMIICTCHTHOCTHU HpezlnonaraeT pa60Ty C JaHHBbIMHU, BJIaICHUC I/IHCprMeHTaMI/I JUJIA
KOMMYHHKAITUH.

JJIeKTPOHHO-0MOJIMOTEYHASI CUCTEeMbI M 0a3bI JAHHBIX

1. 000 «OBC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue ycayr ot 10.03.2020
Ne BB CVY 437/20/25 (CeteBas anmekTpoHHas OMOIHUOTEKA)

2. DneKTpOHHO-OMONMOTeYHast cuctema wusnatenbcTBa «Jlanb» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHUE YCIYI O MIPEJOCTABICHUIO JOCTyNa K 3JEKTpOHHBIM u3gaHusmM OO0
«M3natenncTBo Jlanb» ot 03.04.2023 Ne 1)

3. DiexkTpoHHO-OMOIMOTeUHass cucTtema wusgarenbcrBa «Jlaub» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHE YCIYI O MPEJOCTABICHUIO JOCTyNa K 3JIEKTpOHHBIM u3gaHusmM OO0
«M3natenbcTBO Jlanb» ot 06.04.2023 Ne 2)

4. ba3a gaHHbBIX 31eKTpOHHBIX HH(popMannoHHBIX pecypcoB ®T'BHY HHCXb (morosop mno
00ECIIEYeHNIO JIOCTYNa K 3JIEKTpOHHBIM HH(popMmanmoHHBIM pecypcam PI'BHY IHCXB uyepes
tepmuHan yaanennoro aoctymna (TY ®I'BHY IITHCXB) ot 07.04.2023 Ne 6/n)

5. DnekTpoHHO-OMOimMoTeuHass  cucrema  «AgriLiby ~ ®I'BOY BO  PTA3Y
(http://ebs.rgazu.ru/) (momoIHHUTENBHOE COMJIAIIICHHWE HA IMpeaocTaBieHue goctyma ot 13.04.2023
Ne 6/n k Jlunienznonnomy gorosopy ot 04.07.2013 Ne 27)

6. DnektpoHHas OmbOmuoredHas cucrema «HanmonanmpHbIN 1H(POBOI pecypc «PykoHT»:
Komnekmuu «ba3ossiii Mmaccu» u «Kosoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUe YCIYT Mo npefocraBieHuo aoctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «AnexTponHoe m3narenscTBo FOPAUT» (https://urait.ru/) (1oroBop Ha oOKa3aHHMe
yCIyr MO TNPEJOCTaBICHUIO JOCTynma K oOpaszoBarenbHoil miarpopme OOO «DnekTpoHHOE
m3matensctBo FOPAMTY ot 06.04.2023 Ne 6)

8. DnekTpoHHO-OMOIMOTeYHast crctema «BepHanckuii» (https://vernadsky-lib.ru) (morosop
Ha 0e3B03Me3/JHOE MCII0Ib30BaHKe mpou3BeaeHuit ot 26.03.2020 Ne 14/20/25)

9. basza mannbix HOB «HarmonaneHas 3nektpoHHass Oubmmorteka» (https://rusneb.ru/)
(moroBop o moakitoueHuu k HOb u npenocrasnenuu gocryna k oobekram HOb ot 01.08.2018 Ne
101/H2b/4712)

10. CornameHue 0 COTPYIHHYECTBE IO OKa3aHHUIO OMOIMOTEYHO-MH(GOPMALMOHHBIX U
COLIMOKYJBTYPHBIX YCIYTI' IOJIb30BATENIsIM YHMBEpPCHTETa W3 YKCIA HMHBAIUAOB 10 3pPEHHIO,
CIIa0OBUASIINX, UHBAIHOB JPYTHX KATETOPHU C OrpaHHMYEHHBIM JOCTYIOM K WH(OpPMAIHH, JIHII,
UMEIOIIUX TPYAHOCTH ¢ uTeHHeM IiockoneyatHoro tekcra TOI'BYK «TambGoBckas oGnactHas
yHHBepcalibHass HayuHas OuOmumoreka wuMm. A.C. Ilymkuna» (https://www.tambovlib.ru)
(cormamenue o corpyaandectse oT 16.09.2021 Ne 6/H)

NudopmanuoHHbie CIPABOYHBIE CUCTEMBI
1. CnpaBounas mnpaBoBas cucrema Koncynprantllmoc (moroBop moOCTaBKM U
corpoBoXkaAeHUs dKk3eMIuIApoB cucteM Koncynbsrantllmtoc ot 03.02.2023 Ne 11481 /13900/3C)
2. DneKkTpoHHBIN nepuoanyeckuil cnpaBoyHuk «Cucrema 'TAPAHT» (norosop Ha yciyru no
CONPOBOXKICHUIO OT 22.12.2022 Ne 194-01/2023)

CoBpeMeHnHbIe IPodeccuoHaIbHbIE 0a3bI JAHHBIX
1. baza pgaHHBIX HOPMAaTHUBHO-NIPABOBBIX AaKTOB HH(OPMALMOHHO-00pa30BaTEIbHOM
nporpammel «Pocmeron» (morosop ot 11.07.2022 Ne 530/2022)
2. baza pannbeix Hayunoii snektponHoi Oubmuorekn eLIBRARY.RU — poccuiickuit
MH(OPMALIMOHHO-aHAIUTUYECKUIT TopTail B o00JacTW HAyKH, TEXHOJIOTUH, MEIULUHBl U
obpasoBanus - https://elibrary.ru/
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3. [TopTan oTkpeITHIX HaHHBIX Poccuiickoit @enepanny - https://data.gov.ru/
4. Ortkpeiteie ganHble  DenepanbHOW  CIIyX)OBI TOCYJApPCTBEHHOW  CTAaTHUCTHKUA -
https://rosstat.gov.ru/opendata

JInueH3noHHoe u CBOOOIHO pacnpocTpaHsaeMoe MPOrpaMMHoOe
o0ecrevyeHne, B TOM 4HcJIe 0T€4eCTBEHHOI 0 POU3BOACTBA

Ne HaumenoBanwue Pazpabotunx I10 JocTymHOCTB Ccruka Ha Enunsrit PexBm3uTHI
(mpaBooOagaTens) (JmmeH3MoOHHOE, peecTp POCCHICKIX TTOITBEPIKTATOTII
cBOOOTHO mporpamm st OBM u BJl | ero mokymenra
pacmpocTpaHsieMoe) (pym HANTHAYYIH) (pm HANMUYHN)
1 Microsoft Microsoft Corporation JluueHsnoHHOE - JIunensus
Windows, ot 04.06.2015
Office Professional Ne 65291651
CPOK JEHCTBUSL:
6eccpoyHO
2 AHTHBHDPYCHOE AO «Jlabopatopwust JIutieH3nOHHOE https://reestr.digital.gov.ru/ | Cy6aumensuon
MPOrPaMMHOE Kacmepckoro» reestr/366574/?sphrase_id | wbIit moroBop ¢
oOecrieucHue (Poccust) =415165 000
Kaspersky «Codrekc» oT
Endpoint Security 06.07.2022 Ne
T Ou3Heca 6/H, cpok
IEUCTBUS: C
22.11.2022 o
22.11.2023
3 MoiiOduc 00O «Hogsie JIntieH3NOHHOE https://reestr.digital.gov.ru/ KoHnTpakr ¢
CraHIapTHBIN - oGauHbIe reestr/301631/?sphrase_id 000
OducHblil maker TEXHOJIOTHI =2698444 «Py6uxon»
JUI paboTHI C (Poccust) ot 24.04.2019
JIOKyMEHTaMHU Ne
U TIOYTOM 0364100000819
(myoffice.ru) 000012
CPOK JEHCTBUSL:
OeccpoyHO
4 [MporpammHuas AO «AnTHILIarHaT» JluueH3noHHOE https://reestr.digital.gov.ru/ | JInueH3uoHHBIH
cucTeMa JUts (Poccus) reestr/303350/?sphrase_id | morosop ¢ AO
0OHapy>KeHUs =2698186 «AHTHIIIaTHAT
TEKCTOBBIX ot 17.04.2023
3aMMCTBOBAaHUM B Ne 6627, cpok
y4eOHBIX U JIEUCTBUSL: C
Hay4IHBIX paboTax 17.04.2023 o
«AHTHILIATHAT 16.04.2024
BVY3»
(https://docs.antipla
giaus.ru)
5 Acrobat Reader Adobe Systems CsoboaHo - -
- IPOCMOTP pacrpoctpaHsieMoe
nokymeHntoB PDF,
DjvuU
6 Foxit Reader Foxit Corporation CBoboaHO - -
- IPOCMOTP pacrpocTpaHseMoe
nokymeHToB PDF,
DjvuU
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1

N~ WNE

Pecypchbl uHPOPMALIMOHHO-TEJIEKOMMYHUKAUUOHHOM ceTH « AHTEepHEe»
CDTOwiki: 6a3a 3Hanuii o nudposoii Tpanchopmanun https://cdto.wiki/

IudppoBble HHCTPYMEHTHI, IPUMEHsIEMble B 00Pa30BaTeILHOM NpoLecce
LMS-mrardpopma Moodle
Buptyansnas nocka Mupo: miro.com
Bupryansnas mocka SBoard https://sboard.online
Bupryansnas nocka Padlet: https://ru.padlet.com
O6maunbie cepuchl: Annekc./luck, O61ako Mail.ru
Cepsucsl onpocoB: Sugekc @opmbr, MyQuiz
Cepsucsl Buaeocs3u: Suaekc Teaemoct, Webinar.ru
CepBuc coBMecTHOH paboOThl HaA  mpoekTamu uis  HeOompmmx  rpymn  Trello
http://www.trello.com

HudpoBble TEXHOJIOTUHU, IPUMeHsIEMbIe PU U3YYEHUH TUCIHUILINHBI

[udpoBble TEXHOIOTUN Bunst yue6HOI paboThl, BBIOIHIEMBIE C
MIPUMEHEHHEM TU(POBON TEXHOJIOTHU
O061auHbIe TEXHOJIOTUN WunuBunyanbHbie 3a1aHMs
bonbuive ganneie WuauBuayanbHble 3a1aHUs
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PabGowas mporpamma pa3paboTaHa Ha OCHOBE (elepalbHOIO TOCYIApCTBEHHOTO
oOpasoBarenbHOr0 cTaHmapra cpeaHero obmiero obpazoBanus (OI'OC COO), yTBEpKIEHHOTO
[Tpuka3zom Munucrepcra oopa3zoBanus u Hayku P ot 17 mast 2012 r. Ne 413; B cOOTBETCTBUU €
METOAMYECKUMH PEKOMEHJALMSIMU 10 pealu3alliid CpegHero obiero oOpa3oBaHus B INpenenax
OCBOCHHS 00pa3oBaTENbHON NPOTrpaMMbI CpPEIHEro MpodeccuoHaIbHOro oOpa3oBaHusi Ha Oase
OCHOBHOI'0 00111ero o0pa3oBaHus, YTBEpXKIEHHbIMU MMHHUCTEPCTBOM IpocBelieHus Poccuiickoi
®enepauuu 14.04.2021 rona.

ABTOp:

Conpnarosa H.B., npenonaBarens

LIEHTpa-KoJIe’Ka MPUKIAHBIX KBATU(PUKALIUHA /

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

Penensenr:

Kpacnora JI.M., npenogaBaresb

LEHTPa-KOJUIE/PKa IPUKIAIHBIX KBaU(UKaLUN .

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

[Iporpamma paccmorpena Ha 3acemanuun [IMK — «KommbiorepHbie ceTd U WHGOPMalMOHHBIE
TEXHOJIOTHI

npotokosl Ne 9 ot «08» ampens 2020 r.

[IporpaMMa paccmoTpeHa Ha 3aceaHMM Y4eOHO-METOJMYECKONM KOMHUCCUM LEHTpa-KoJUIeIKa
npukiaaseix kBanupukanui ®I'bOY BO Muuypunckuit FAY

nporokosi Ne 8 ot «20» anpenss 2020 r.

[IporpamMma yTBepxaeHa Pemenrem Y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA

nporokos1 Ne 8 ot «23» anpens 2020 r.

[Tporpamma nepepaboTaHa U JI0MOJHEHA B cOOTBeTCTBHH ¢ TpeboBanusimu OI'OC COO

[Iporpamma paccmorpena Ha 3acemanuu [IMK  «KommnberoTepHbie cetu ¥ WH(DOpMaAIMOHHBIC
TEXHOJIOTU

npotokod Ne 9 ot «19» ampens 2021 r.

[IporpaMMa paccmoTpeHa Ha 3aceJaHUM Y4eOHO-METOJMYECKONM KOMHCCUHM LEHTpa-KoJIekKa
npukinaaabeix kBanupukanuit ®I'bOY BO Muuypunckuii [AY

npotokod Ne 8 ot «21» ampenst 2021 r.

ITporpamma yTBepskaeHa PemennemM Y4ueOHO-METOANYECKOTO COBETa YHUBEPCUTETA

npotokodl Ne 8 ot «21» ampenst 2021 1.

[Iporpamma pomnonHeHa B coorBercTBUM ¢ TpedoBanuamMu PI'OC COO u paccMoTpeHa Ha
3acenanuu [IMK «KomnerotepHbie ceT 1 MHQOpMAIIMOHHBIE TEXHOIOTUN

npoTokoa Ne 9 ot «18» anpens 2022 r.

[Tporpamma paccMOTpeHa Ha 3aceaHnuU Y4eOHO-METOAMYECKOH KOMUCCUH LIEHTpa-KOJUIeKa
npukiaaHeix kBanupukauuii ®I'bOY BO Muuypunckuit 'AY

npotokod Ne 9 ot «20» anpens 2022 r.

[Iporpamma yTBepxeHa Pemenrem Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA

npotokod Ne 8 ot «21» anpens 2022 r.

[Iporpamma pomonHeHa B coorBercTBUM ¢ TpeboBaHusmu PI'OC COO u paccmoTpeHa Ha
3acenanuu [IMK «KomnerotepHbie ceT 1 MH(QOpMAIIMOHHBIE TEXHOIOTUN
npoTtokon Ne 11 ot «16» nronst 2023 r.
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IIporpamMmMa paccMOTpeHa Ha 3acelaHiH YIeOHO-METOJUUECKON KOMUCCHH TICHTpa-KOJIIeIKa
npukiaaHbix kBanndukanuid ®I'BOY BO Muuypunckuit [AY

npoTtokos Ne 11 ot «17» uions 2023 r.

[Iporpamma yTBepkaeHa PemenreM Y4ueOHO-METOIUUECKOTO COBETa YHUBEPCUTETA
potokoi Nel0 ot «22» uronst 2023 r.
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