MuuucrepcTBo 00pa3oBaHuA, HAYKH H MOJIOAEKHOH MOTHTHKH
Husxeropoackoii odaactu
T'ocynapcrBenHoe 0r0aKeTHOE NpodeccHOHATBLHOE
oOpa3oBaTe/ibHOE YUpeKICHHE
«BeTayKcKHH 1ecO0arpoTeXHHYEeCKHI TEXHHKYM»

PACCMOTPEHA COI'TACOBAHO

Ha 3acemanun MK obmeobpazosarennueix, amecTuTell *ﬂﬂpeﬁrﬂpﬂf‘:ﬁk
OI'CD u EH macnmnmmn 110 y4eOHg-IPoH3IBOAE TECHTGH pabore
pykoBoATEeTE MK o L 1

. et L I8
i - TR - e I
g e JLM. Honaduney NG AL S
ROORUCE ,/!ilﬁ;:?_ﬁ@‘f{{': - ‘,:fl g
| o s i 1 e
IMpoTokon MNe 7 o » 2021 2

omdh £ 2021 2

PABOYAA IIPOIPAMMA
YUEBEHOH JHCIHITTHHBI
OVIL04. MATEMATHKA

obpasosarenbHoi nporpammel CITIO 1o cnieluanbHOCTH
38.02.01 DxonomHKa u OyXrajarepckuii yuer (Mo oTpac/isim)

@opma obyyeHus: ouHas

[Tpoduib nonyuaemoro npodheccuoHaIBHOTO 00pa30BaHus
COLMA/IBHO-3KOHOMHWYECKHI

Betayxcekni paiioH,

2021 r



PabGouass mporpamma oOmieoOpazoBarenpHON yueOHOUW auctmummabl  OYIL04  «Maremarukay
npeJHa3HayeHa ajsl OCBOeHHs — oOpasoBarenbHOi mporpammbl CIIO Ha 6a3e ocHOBHOro oOImIero
00pa30BaHUs C MOJYYEHUEM CPETHETO O0IIero 00pa3oBaHusl.

PaGouas mporpamma pa3paboTaHa Ha OCHOBE MPUMEPHOI MPOrpaMMbI 001Ie00pa3oBaTenbHON yaeOHOH
macuuIuiiHel  «MaremaTtuka: anrebpa W Hadala MaTeMaTHYeCKOTO aHallu3a; TeoOMETpUs» Ul
npodecCHOHABHBIX 00pa3oBaTeNbHBIX OpraHm3anuii aBropa bammakoBa M.U., omoOpennoit ®I'AY
«®UNPO» Munobpuayku Poccun, npotokos Ne 3 ot 21 uronst 2015 r.

COCTABUTEJIb — XK.[.T'opoxoBa, npenojgaBatens matematuku ['BIIOY BJIATT, C3/



COJEPKAHUE

IMMOACHUTEJIBHAS BAIIMCKA. ... 4
1 TIACHOPT PABOYEM ITPOTPAMMBL. .........cooviiiiiiiiiiiiiiieeeee e, 5
1.1 O0miast XapakTepUCTUKA YICOHOM JUCIUTUIMHBL  veevveneeneenianennanennennn 6
1.2 MecTo y4eOHOW JUCHUIUIMHBI B YICOHOM TUTAHE eeeveneeneeneenennannenenns 6
1.3 Pe3ynbTaThl OCBOCHUS YUEOHOU JUCIIMILTHHBL. « ... eueeeeeneeteeneenienneaneennenn. 6
2  COJEPXAHME YUEBHOU JJUCLIUTIIAHBL. ..........ooooiiiiiei e, 8
3. TEMATHUYECKOE ITNTAHUPOBAHMUE c yderom npoduist yueOHOM
D11 (0102010171021 S PP PPPRPRPIN 16
4 TIEPEYEHbDb [TIPAKTUYECKUX N JIABOPATOPHBIX PABOT................... 18
5 TIPUMEPHBIE TEMbI PEOEPATOB (JIOKJIAJOB) u UTHANBUIY AJIbHBIX
TTPOEKTOB ...t 19
6 XAPAKTEPHMCTHKA OCHOBHBIX BUJIOB YUEEHOM JIESATEJLHOCTH
CTYIEHTOB. . ..o 21
7 YYUEBHO-METOJMYECKOE U MATEPNAJIbHO-TEXHUYECKOE

OBECIIEYEHUE YUYEBHOM ITPOTPAMMBI ..........ccoooiiiiiiiiiieeeii, 25

IIEPEYEHb PEKOMEHIYEMbIX YUEBHBIX U3JIAHWI, UHTEPHET-
PECYPCOB ... 26



[HOACHUTEJIbHAA 3AIINCKA

[Iporpamma o6mieoOpazoBaTenbHOM yueOHOU auciurinabl OYIL.04 «MaremaTuka»
MpeaHa3HayeHa Uil M3y4YEeHHUs MaTeMaTUKH B MpodecCHOHAIBbHBIX 00pa3oBaTEIbHbIX
opranmzauusax CIIO, peanusyoomux o0pa3oBaTENbHYIO NMPOrpaMMy CpPEIHEro OOLIETro
oOpa3oBaHus B Mpeaenax OCBOCHUS OCHOBHOWM MpodecCHoHaNbHOW 00pa3oBaTEIbHOM
nporpammbl CI1IO (OII CIIO) Ha 6a3e ocHOBHOro 00111ero 00pa3oBaHus MpU MOATOTOBKE
KBTU(DPUIIUPOBAHHBIX pabOUUX, CIyKaIIUX U CIEHUATUCTOB CPEAHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit @DI'OC cpennero oOuiero
oOpa3oBaHus, MPEABIBISEMbIX K CTPYKTYpe, COACPXKAHUI0O U pe3yJbTaTaM OCBOCHUS
yuyeOHOM aucuuruinHbel «Martematukay, B COOTBETCTBMM C PekoMeHIauusMu 1o
OpraHu3aluy TOJYYEHUs CpeAaHero oOimero o0pa3oBaHUs B TMpeenax OCBOCHUS
oOpa3oBaTeldbHBIX MNPOrpamMM CpelHero npodeccuoHalIbHOrO 00pa3oBaHUs Ha 0Oasze
OCHOBHOTO 00111er0 00pa3oBaHus ¢ yueToM TpeOoBaHui (hesiepanbHbIX rOCY1apCTBEHHbBIX
o0Opa3oBaTeIbHBIX CTAHJAPTOB U MOJIy4aeMoil Mpodheccuu Win CIeHaTbHOCTH CPEAHETO
npodeccroHaibHOro 0opasoBanus (MUcbMo JlemaprameHnTa rocy1JapCTBEHHOM MOJIUTHKA
B cepe noaroroBku padounx kaapos u IO MunoOpnayku Poccun ot 17.03.2015 Neo
06-259).

Copepxanue nporpammbl «MareMaTHka» HaMpaBICHO Ha JOCTH)KEHHE CIIEIYIOLIUX
eJiei:

* obecniedyeHne CHOPMUPOBAHHOCTH IPEICTABICHUNA O COIMANBHBIX, KYJIbTYPHBIX U
UCTOPHUYECKUX (PaKTOpaX CTAHOBIICHUS MaTEMaTHKH;

* obecniedyeHne cHOPMUPOBAHHOCTH JIOTHIECKOTO, aJITOPUTMUIECKOT'0 M MaTeMaTH4e-
CKOTO MBITIICHUS;

* obecniedyeHre CHOPMUPOBAHHOCTA YMECHHUI MPUMEHSTH ITOTYICHHBIC 3HAHUS TIPU Pe-
IICHUW PA3INIHBIX 3a/1a4;

* obecrnieueHrne c(POpMHUPOBAHHOCTH TMPEICTABIICHUN O MaTeMaTHUKE KaK 4acTH oOIe-
YeIIOBEUECKON KYJIbTYPhl, YHUBEPCAIHHOM SI3bIKE HAYKH, TIO3BOJISIONIEM OIMCHIBATH
Y M3y4aTh peabHbIC MPOIECCHI U SBICHUSI.

B nporpamMmmy BKITIOYEHO COJIep KaHKE, HATIPABICHHOE HAa (JOPMUPOBAHHUE Y CTYJCHTOB
KOMIIETEHIINH, HeoOXomauMbIX it KadecTBeHHOro ocBoeHus OII CIIO na O0Oaze
OCHOBHOTO 00I1Iero o00pa3oBaHHs C TMOJXy4EeHHEM CpEAHEro oO0Imero oO0pa3oBaHUS;
MpPOrpaMMbl TIOJITOTOBKM KBaJTU(UIUPOBAHHBIX padouMX, CIyKalluX; MPOTpaMMBbI
NoATroTOBKM criennanuctoB cpennero 3seHa (IIKPC, ITIICC3).

[Iporpamma yueOHOM qucuuiinHbl «MaTemaTrkay sBISETCS OCHOBOM AJisl pa3padoT-
KH pabo4nx MporpamMm, B KOTOPBIX MpodeccuoHalbHbIe 00pa30BaTebHBIC OpraHnu3aIliiy,
peanusyromre 00pa3oBaTENbHYIO MpOrpaMMy CpeaHero ofmero oOpa3oBaHHs B
npenenax ocBoeHuss OIl CIIO nHa 6aze OCHOBHOTO 00mIEr0o OOpa30BaHUs, YTOUHSIOT
coJiep;KaHhe Y4eOHOro Marepuala, Mociae0BaTEIbHOCTh €r0 U3yUeHUsl, pacIipeaeieHue
y4eOHBIX YacoB, TEMAaTUKy pedepaToB, BUJIIBI CAMOCTOSTEIBHBIX paldOT, Y4UTHIBAs
cneuuPuKky MporpamMMm TMOATOTOBKM KBaTU(UIIMPOBAHHBIX paboyuX, CIyXalmux U
CIELUAJIMCTOB CPEJIHETO 3BEHA, OCBAMBAEMOI MPO(PECCUU WU CIIEIMATIBHOCTH.



[Tporpamma MOXKET UCIIOJIB30BAThCS JIPYTHUMH npodeccuoHaTbHBIMU
00pa30BaTeIbHBIMA OPTaHU3AIMAMH, PEATUIYIOMIMMUA O0pa30BaTEIbHYIO IMPOTPAMMY
cpeaHero obmiero obpazoBanus B mpeaenax ocBoenus ocHoBHOM OIl CIIO na Gaze
ocHoBHOTO 0011eT0 00pazoBanus (IITIKPC, TIIICC3).

1.IIACIIOPT PABOYEN IIPOT'PAMMbI

1.1. Obnacme npumenenus pabdoueirt npozpammpl: peanu3anus OCHOBHOMU
npodeccuoHanbHOl obOpazoBaTenbHOM TporpamMmbl CIIO Ha 6a3ze ocHOBHOTO 00IIETO
o0pa3oBaHUsl C OJIHOBPEMEHHBIM IOJIYYEHHEM CpeAaHero oOmiero oOpa3oBaHHs U B
cootBercTBUM ¢ DPI'OC CIIO no cnemuansHocty CIIO 38.02.01 DOkxoHomuka u
OyXrantTepckuid y4eT (1o oTpacisim).

PabGouass mporpamma yueOnoi muctumiuabel OYIL.0SMartematuka SBISETCS 4YacThIO
nporpaMMbl MOJATOTOBKU —crnenuanuctoB cpeanero 3BeHa (IITICC3) mno naHHOM
CHeuanbHOCTU UM pa3paboTaHa Ha ocHoBe TpeboBanuit ®I'OC cpeanero o61Iero
o0pa3oBaHUs, TPEABSIBISIEMBIX K CTPYKType, COJEPKAaHUIO M pPe3ysbTaTaM OCBOCHUS
y4eOHOW JUCHUIUIMHBI «MaremaTuka», U B COOTBETCTBMU C PexkoMeHmamusMu TIo
OpraHu3alliyd TOJYy4YeHUs cpeaHero obmero oOpa3oBaHHUs B TMpejesiax OCBOCHHS
o0pa3oBaTeIbHBIX MPOTrpaMM CpEAHEro MpOQPECCHOHANLHOTO 00pa3oBaHus Ha 0ase
OCHOBHOT'O 00111eT0 00pa3oBaHusi ¢ yueToM TpeOoBaHUM (enepanbHBIX TOCYIapCTBE HHBIX
o0pa3oBaTeIbHBIX CTAHJAPTOB U MOJYy4aeMOUl MPOQPECCUU WU CIEIHMATBHOCTH CPEIHETO
npodeccroHaibHOro 0opazoBanus (MUcrbMo JlemapraMeHTa rocyJapcTBEHHOM MOJUTUKHU B
chepe moaroroBku padounx kaapos u JI1O Muno6paayku Poccun ot 17.03.2015 Ne 06-
259).

Pa3paboTana Ha OCHOBE MNpPUMEpPHON MporpamMmbl 00I1e00pa3oBaTeNbHON y4eOHOM
TUCIUIUIMHBL «MarteMaTtrka:anredpa U Hauajga MaTeMaTHYeCKOro aHaJIu3a;TeOMETPHUs» s
npodeccroHadbHBIX  00pa3oBaTeIbHBIX  OpraHu3anuii  aBTopa bammvakoBa M.U.,
onoopennoit ®I'AY «OUPO» Mwunodpuayku Poccum, 2015, ¢ y4yeToM TEXHUYECKOTO
npoduIs morygyaeMoro npodhecCHOHAIBHOTO 00pa30BaHuUs.

1.2 MecTo y4eOHOV TUCHUILVINHBI B Y4eOHOM IJIaHe

VYyeOnass gucnuruimHa «MartemaThuka» BXOAUT B COCTaB 00IIE00pa30oBaTEIbHBIX
y4eOHBIX AUCIUIUIMH, (OPMHUPYEMBIX M3 00S3aTENBbHBIX MpeAMeTHBIX obOmacteir OI'OC
cpenHero obmiero oopaszoBanus, A cnenuanbHocTe CI1O TexHndyeckoro mpoQuis.

1.3 Pe3yJbTaThbl OCBOEHUS Y4€OHOM JUCHHUILINHBI

B pesynbrare ocBoeHUS yUeOHON MUCIUIUIMHBI 00YYAFOITUICS JOJDKCH YMETh.
e BEIMOMHATE  TOXKIECTBEHHBIE TPEOOpa3oBaHUS  BBIPAKCHUN, COJEPIKAIINX
CTeTICHHBbIC, TIOKa3aTelbHbIC, JOrapupMUYECKUe W  TPUTOHOMETPUYECCKHUE
BBIPAKCHUSL.
o Ctpouth TrpaduKu  CTENEHHOW, TMOKa3aTelbHOW, Jorapudmuyeckod u
TPUTOHOMETPUUYECKUX (QYHKIIUH.



o PemaTte mpocrteiime ypaBHEHHMST W HEPABEHCTBA, COJCPMKAIIUE CTEICHHBIE,
MOKa3aTeIbHbIE, JJOrapu(pMUIECKHUE U TPUTOHOMETPUUECKUE (PYHKIUU.

« 3o0Opaxath reomeTpuueckue (GUTypbl HA YEPTEKE U MPOU3BOAUTH MPOCTEUIIINE
MOCTPOEHHUSI HA IUIOCKOCTH.

e BoimonusATh omepanuu HajJ BEKTOpaMH U TIOJIb30BAaThCSI CBOWCTBAMU JTHX
OIEepALUN.

B pesynbrare ocBoeHUs1 yueOHOU TUCIMILUIMHBI O0YYarOIIUICS TOJKEH 3HATh!

¢ CBOMCTBA apU(PMETUYECKOTO KOPHS HATYpaIbHOU CTENEHU;

e CBOICTBA CTENEHU C PAIMOHAIBHBIM MMOKA3aTeIIEM;

e CBOICTBA JIOTapu(MOB M OCHOBHOE JIOTapU(MHUUECKOE TOXKIECTBO;

¢ OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYIIBI;

o TAOJIUITY POU3BOIHBIX AJIEMEHTAPHBIX (YHKIIHI;

e AKCUOMBI CTEPEOMETPHUHU, OCHOBHBIC TOHSTHUS W YMEThb NPUMEHATh HUX MPH
pelIeHnn 3a1a4

Henwvro vizyueHust AUCHIUTIIMHBI «MaTtemaTuka» siBisieTcss (OpMUPOBAHUE Y CTYICHTOB
o0mux u mnpodecCHoHANbHBIX KOMIETEHIIUM, HEOOXOIUMBIX IS KauyeCTBEHHOTO
ocBoenus OII CIIO na 6a3e oCHOBHOTO 0OIIEro 0Opa3oBaHUs C MOJYYEHHEM CPEIHEro
obmiero oOpa3oBaHUsS —  MPOrPaMMBbl TMOJATOTOBKU CIEIHAIMCTOB CPEIHETO 3BEHA
(ITIKPC, TIITICC3), HeoOXoauMbIX [JIi  OCYHIECTBICHHS MPpOodEeCCHOHATBHOMN
NEATeIbHOCTH  OyAyIIEero CHeNUaJncTa Ha OCHOBE OBJAJCHHUS  COAEpKaHUEM
TUCIUIUIMHBL.  O0mIMe 1eu HM3y4YeHUs MaTeMaTHKU TPAaJUIMOHHO pEau3yloTCs B
YeThIpeX HaNpaBJICHUSIX — 00Ilee MpejacTaBlieHne 00 HAesX M METoJaX MaTeMaTHKH,
MHTEIJIEKTYalIbHOE Pa3BUTHE, OBJIAJIEHUE HEOOXOIUMBIMU KOHKPETHBIMHU 3HAHUSMH U
YMEHUSAMH, BOCIUTATEIbHOE BO3AECHCTBHUE.

3aoauu no obecneuenuro 00CMUNCEHUS Yeau:

e ¢opMupoBaHHMe TPEACTABICHUN O COLMAIBHBIX, KYJIbTYPHBIX U HCTOPUYECKHX
(akTOpax CTAHOBJICHHS MaTEeMaTHKU;

e pa3BUTHE JIOTUYECKOT0, AITOPUTMUYECKOTO U MATEMATHUYECKOTO MBIIUICHUS;

® OBJIaJleHHMe MATEMAaTUYECKUMU 3HAHUSIMHU W YMEHHUSIMHU, HEOOXOJUMBIMH B
NOBCETHEBHOM XW3HM, JJIl U3Y4YEHUS CMEKHBIX €CTECTBEHHOHAYYHBIX AMCIUIUIMH Ha
0a30BOM ypOBHE U JHUCIMUIUIMH TPOQPECCHOHAIBHOTO IMKIA, [JIS TMOJy4YeHUs
oOpa3oBaHus B 001acTsIX, HE TPEOYIONIUX yriayOJeHHOW MaTeMaTHYeCKON MOATOTOBKH U
MIPUMEHEHUS MTOJIYYEHHBIX 3HAaHUH NPH PEIICHUH PAa3INYHbIX 33/1a4;

e BOCINUTAHME CPEACTBAMM MAaTEMAaTHUKH KYyJIbTYpbl JUYHOCTH, MOHUMAHUS
3HQUMMOCTH MAaTE€MaTHKUA [JI1 HAYyYHO-TEXHUYECKOro0 Mporpecca, OTHOLIECHUS K
MaTeMaTUKe KaK K 4acTH OOIIEeYeIOBEUECKOW KYIbTypPhl, YHUBEPCATHLHOM SI3bIKE HAYKH,
MO3BOJISAIOIIEM OMUCHIBATh U U3Yy4aTh pealIbHbIE MPOLECCHI U SBIICHHUS.

Oceoenue cooepoicanusi yuebHou oucyuniunvl «Mamemamuka» 00ecTIeUMBACT
JOCTMKEHUE CTYACHTAMU CIECIYIOIIUX Pe3yibmamos:.

JIUYHOCHHDBIX .

JI1.chopMUpPOBAHHOCTh MPEJACTABICHUM O MaTEMAaTHKE KaK YHUBEPCAIBHOM SI3bIKE

HayKH, CpEACTBE MOJCIHUPOBAHUS SBJICHUUA M TMPOIECCOB, 00 HAECAX U METOAaX

MaTeMaTHUKH;



JI2Z noHMMaHHWE 3HAYMMOCTH MATEMATUKH JJIsi HAYYHO-TEXHUYECKOrO IMporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHUS K MaTEeMaTWKE KaK K YacTdh O0OIledesnoBeYecKoit
KYJbTYpbl 4Y€pe3 3HAKOMCTBO C HWCTOPHUEN pPa3BUTHUS MATEMaTUKH, 3BOJIOLUECH
MaTeMaTHYECKUX UJCH;

JI3 pa3BuTHE JIOTMYECKOTO  MBILUIEHUS, MPOCTPAHCTBEHHOI'O  BOOOpaXKEeHMUS,
AITOPUTMUYECKOUN KYJIBTYPbI, KpUTUYHOCTH MBIIIUICHUSI HA YPOBHE, HEOOXOIUMOM JIJIs
Oynymieit mpodeccuoHaIbHONW MEATeNIbHOCTH, IJis TMPOJOJDKEHUsT oOpa3oBaHUS H
caMo00pa3oBaHus;

JI4 oBnajgeHue MaTeMaTUYECKUMHU 3HAHUSIMH M YMEHHUSMH, HEOOXOJUMBIMU B
MOBCEJHEBHOM JKM3HM, JIJI1 OCBOCHUSI CMEXHBIX €CTECTBEHHOHAYUYHBIX NUCUUILUIMH U
JTUCHUIUIMH TPO(PECCHOHATBHOTO ITUKJIIA, I TOJy4eHUs: 00pa3oBaHus B 00J1acTIX, HE
TPeOYIOMMNX YIITyOJIeHHON MaTeMaTHYECKON MOATOTOBKHY;

JI5 TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE caMO0Opa3oBaHUIO, HA
NPOTSHKEHUU BCEH KU3HH; CO3HATEIIbHOE OTHOILICHHE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK yCJIOBHIO YCIIENTHOM podeccnoHanbHON U 00IIeCTBEHHOH e TeIbHOCTH;

JI6 TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOATEIbHOM, TBOPYECKON M OTBETCTBEHHOM
NEATENbHOCTH;

JI7 TOTOBHOCTh K KOJJIGKTUBHOW paboOTe, COTPYJHUUYECTBY CO CBEPCTHUKAMU B
o0pa3zoBaTeIbHOM, OOIIECTBEHHO IMOJIE3HON, YUeOHO-HUCCIeI0BATEIbCKOM, MPOSKTHOM
U APYTUX BUAAX JESTEIbHOCTH;

JI8 otHomeHue Kk npodecCUOHANBHON JAESITENIbHOCTH KaK BO3MOXHOCTH y4acTHS B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIMOHAIBHBIX MTPOOJIEM;
MemanpeomMemHvix:

M1 ymMmeHHe caMOCTOSITEIbHO OMNPENENATh LENH IESITENbHOCTH M COCTaBIISThH IJIAHBI
NEATENIbHOCTU; CAMOCTOSATENIBHO OCYILECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEATENbHOCTh, HWCIOJb30BaTh BCE BO3MOXHBIE PECYpChl ISl JTOCTUKEHHUS
MOCTABIICHHBIX II€JIed W peanu3allid IJIAaHOB JACSTENbHOCTH; BBIOMPATH YCIEIIHBIE
CTpPaTEeTHH B PA3JIUYHBIX CUTYaLIHSIX;

M2 ymeHue mpoayKTUBHO OOINATHCS M B3aUMOJICHCTBOBAThH B IPOIIECCE COBMECTHOM
JESTENBHOCTH, YUUTHIBATh MO3UILIUUA JPYTUX YYACTHUKOB JEATEIBHOCTH, Y)PEKTUBHO
paspeniaTb KOH(JIUKTHI,

M3 BrnajeHue HaBBIKAMU MMO3HABATEIBLHON, YI€OHO-HCCIIEIOBATEIILCKON U TMTPOCKTHOM
NESTENHbHOCTH, HABBIKAMU pa3pelieHuss NpoOJieM; CHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIOMCKY METOJOB PELICHUS] NMPAKTUYECKUX 3a7ad, MPUMEHEHHIO
Pa3IMYHBIX METOAO0B ITO3HAHUS;

M4 TOTOBHOCTP M  CHOCOOHOCTH K  CAMOCTOSATEIIBHOW  WH(OPMAIMOHHO-
[03HABATENBHONW JAEATEIIBHOCTH, BKJIKOYas YMEHHE OPHUEHTUPOBATHCS B PAIUYHBIX
UCTOYHUKAX  WHPOpMAINHN, KPUTUYECKH  OICHWBATH H  WHTEPIPETUPOBATH
nH(OPMAITNIO, TTOTYIaeMYI0 U3 PA3INYHBIX HICTOYHUKOB;

M5 BnageHue S3BIKOBBIMH CPEACTBAMU — YMEHHUE SICHO, JJOTUYHO M TOYHO HM3JIaraTh
CBOIO TOYKY 3pEHUS, HCIIOJIb30BAaTh a/ICKBATHBIE A3bIKOBBIE CPEJCTBA;

M6 BnajeHve HaBbIKAMM TMO3HABATENbHOU pe(IeKCHM KaK OCO3HAHUSI COBEPIIAEMbIX
JNEUCTBUUA U MBICIUTEIIBHBIX ITPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, T'PAHUL] CBOETO
3HAHUS U HE3HAHUSI, HOBBIX MTO3HABATEIbHBIX 33]1a4 U CPEICTB UX JTOCTUKEHHUS;



M7 ueneycTpeMIIEHHOCTh B MOMCKaX M NPUHATHH PELICHUH, COOOpPa3UTEIbHOCTh U
UHTYHIUS,  Pa3BUTOCTh  IMPOCTPAHCTBEHHBIX  MPEACTABICHUM;  CIOCOOHOCTH
BOCIIPUHHUMATh KPAacoTy U TAPMOHHIO MUPA;

npeomemuuix:

I11 chopmMupoBaHHOCTH MPEACTABICHUN O MaTeMaTUKe KaK YaCTH MUPOBOU KYJIbTYPHI
U O MECTe MaTeMaTHUKd B COBPEMEHHOM UMBHUIIM3AIMH, O CIOCOOAaxX OMHUCAHUS Ha
MaTeMaTH4YECKOM SI3BIKE SBICHUN PEANTBHOTO MUPA;

I12 cpopMupoBaHHOCTH TMPEACTABICHUM O MaTeMaTHUYECKUX MOHATHSAX KaK o
BAKHEMIINX MAaTEMATHYECKUX MOJEIAX, MO3BOJISIIOIINX ONKCHIBATh U M3y4aTh Pa3HbIC
IPOLIECChl WM SIBJICHHS; NOHUMAHHUE BO3MOYKHOCTH AKCMOMAaTHYECKOTO IOCTPOCHUS
MaTEMAaTHYECKUX TEOPHIL;

I13 BnageHne MeTOJaMM J10KA3aTENbCTB M AJTOPUTMOB PELICHUS, YMEHUE UX
IPUMEHATH, IPOBOJAUTH T0KA3aTEIbHbBIE PACCYKICHHS B X0/I€ PELIEHHUS 3a/]1ay;

I14 BnageHue  CTaHJAPTHBIMM  NOpUEMAMHU  PEIICHUS  pPAlMOHAIBHBIX U
UppalMOHANIBHBIX, MOKA3aTEIbHBIX, CTEIICHHBIX, TPUTOHOMETPUUYECKUX YPABHECHUU U
HEPABEHCTB, UX CHCTEM; MCIOJIb30BAHHE I'OTOBBIX KOMIBIOTEPHBIX MPOrPAMM, B TOM
yucie Ui TOWCKAa IyTH pEUIeHUWs W WUIIOCTPAlMU PELICHHS YpPaBHEHUW U
HEPaBEHCTB;

I15 chopmupoBaHHOCTH MpeacTaBICHUNH 00 OCHOBHBIX MOHSTHUSX MaTEMaTUYECKOIO
aHaJau3a U UX CBOWMCTBAX, BIaJICHUE YMEHUEM XapaKTepPU30BaATh

I16 noBenenuie PyHKIMM, UCTIOIB30BAHUE MOTYUYEHHBIX 3HAHUH 1JI1 OTUCAHUS U
aHaJIM3a pealibHbIX 3aBUCUMOCTEN;

I17 BnaneHre OCHOBHBIMH MOHSTUSIMU O IJIOCKUX U MMPOCTPAHCTBEHHBIX
reOMETPUYECKUX PUTYypaxX, UX OCHOBHBIX CBOMCTBAX; C(HOPMUPOBAHHOCTH YMEHUS
pacno3HaBaTh Ha YePTEkKax, MOJEISIX U B pEaIbHOM MHUpE T€OMETpUUECKUe (UTypHI;
IPUMEHEHHE U3YUYEHHBIX CBOMCTB reoMeTpuueckux Guryp u popmyn nis pemeHus
F€OMETPUYECKHUX 3a/1a4 U 33/1a4 C MPAKTUYECKUM COJICPKaHUEM;

18 chopMupoBaHHOCTH MPEICTABICHUIN O MPOIECCaxX U SBICHUIX, UMEIOIIUX
BEPOSATHOCTHBIN XapaKkTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MHUPE, 00
OCHOBHBIX ITOHATHSX AJIEMEHTAPHON TEOPUU BEPOATHOCTEHN; YMEHUN HAXOIUTh U
OIICHMBATh BEPOSATHOCTH HACTYIUICHUS COOBITUN B MMPOCTEUIINX MPAKTHIECCKUX
CUTYalHsIX U OCHOBHBIE XapAKTEPUCTUKU CIyYalHbIX BEJINYNH;

I19 Bi1aeHre HaBBIKAMH UCITOJIB30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM IpU
peleHnuy 3aaa4.

Pe3ynbTaThl 0cBO€HUS yueOHOro npenmera «MareMaTuka» OpPUEHTHUPOBAHBI HA
dbopMHUpOBaHUE CIETYIONTUX TUIYHOCTHBIX pe3yiabTaToB (JIP) mporpammser Bociutanus
I'BIIOY «BJATT» nst mpodeccun: 38.02.01 «OxoHOMHKA U OyXTanTepCcKuit yueT» ( 1Mo
OTpaCIsiM)

JP 1 Oco3Haronuit ce0s rpakAaHUHOM U 3alIUTHUKOM BEJIMKON CTPaHbI
JIP 2 [IposBRsOMINK aKTUBHYIO T'PAXKIAHCKYIO MO3ULHIO, TE€MOHCTPUPYIOMIHIA
MPUBEPKEHHOCTh MPUHLMIIAM YECTHOCTH, MOPSJOYHOCTH, OTKPBITOCTH,




DKOHOMUYECKM AaKTUBHBIM M Yy4YacCTBYIOIIUW B CTYJEHYECKOM U
TEPPUTOPUAIIBHOM CaMOYIIPAaBJIEHUH, B TOM 4YHCIE Ha YCIOBUAX
100pOBOJIBLYECTBA, TPOJYKTUBHO B3aUMOJCHCTBYIOIIMA M yYaCTBYIOLIUI
B JICSATENBHOCTH OOILIECTBEHHBIX OpPraHU3alui

JIP 3

CoOmofaromuii - HOPMBI  TIPABOMOPSIAKA,  CICAYIOIIUA  Hjaeanam
IpaKJIaHCKOTO 00IIecTBa, oOecreueHrs Oe30MacHOCTH, MpaB U CBOOOJ
rpaxaad Poccun. JlosuibHBIM K = YCTAaHOBKaM U NPOSBICHUAM
OpelcTaBUTENe  CyOKyJIbTYp, OTIMYAIOUMH HUX OT TIpynn ¢
NECTPYKTUBHBIM M JI€BUAHTHBIM IOBEICHUEM. JIEMOHCTPUPYIOIIHIA
HENPUATHE W MNPEAyNpEeKIAONMNA COLUUAIBHO OMNAacCHOE NOBEIECHUE
OKPYKaOUIUX

JIP 4

[IposiBnsAOIMA M JEMOHCTPUPYIOLIMK YBAXKEHHE K JIIOASIM TpyJa,
OCO3HAIOMIMKM  IIEHHOCTh cOoOCTBeHHOro Tpyaa. Crpemsimmiics K
(OpMUPOBAHUIO B CETEBOH Cpelie JIMYHOCTHO U MNPO(ecCHOHATIBHOIO
KOHCTPYKTUBHOT'O «IIU(POBOTO ClIe/a»

JIP S

JIEeMOHCTpUPYIOIIUMH  TMPUBEPKEHHOCTh K POAHOM  KYJIBTYpE,
UCTOPUYECKON MamsTH Ha OCHOBe J0OBU K Ponuue, pogHomMy Hapony,
Majon poauHe, [IPUHATHUIO TpaJULIHOHHBIX LIEHHOCTEN
MHOT'OHALIMOHAJILHOT'O Hapoaa Poccun

JIP 6

HpOHBJ'I}IIOHII/If/'I YBAKCHHC K JIIOJAM CTAPUICTO IMOKOJICHUA U T'OTOBHOCTD
K Y4aCTHUIO B COLII/IaJILHOﬁ MOAACPIKKEC U BOJIOHTCPCKUX IBUKCHUAX

JIP 7

Oco3Hatouuii  TPUOPUTETHYKD  IEHHOCTh  JIMYHOCTH  YEJIOBEKa;
yBaXKAIOMIMH COOCTBEHHYI0O M YYXKYI YHHKAJIBbHOCTh B Pa3IMYHBIX
CUTyalUsIX, BO BceX popMax U BUAaX JEATEITbHOCTH.

JIP 8

[IposBisiromnidc ¥ JEMOHCTPUPYIOIINN YBaXXCHUE K MPEACTABUTEISAM
Pa3TUYHBIX STHOKYJIBTYPHBIX, COIIMATBHBIX, KOH(GECCHUOHANBHBIX W WHBIX
rpyni. ConpuyacTHBIM K COXpPaHEHHIO, MPEYMHOKEHUIO U TPAHCISALHUU
KYJbTYPHBIX TPAJULUN U [IEHHOCTEN MHOTOHAIMOHAJIBHOIO POCCHICKOTO
rocy/1apcrBa

JIP 9

CoOmromaromuii ¥ TPOMaraHANPYIONMKA  TMpaBuja 3I0POBOTO |
O0e3zomacHoro oOpa3a JKW3HH, CIOpPTa; MNPEAYNPEKIAIOMMIA OO
IPEOJI0JIEBAIOIINN 3aBUCUMOCTH OT ajKOroJisi, Tabaka, MCUXOAKTUBHBIX
BEILECTB, a3apTHbHIX uUrp U T.a0. COXpaHAIOUIUN T[CUXOJIOTHYECKYIO
YCTOMYUBOCTh B CUTYaTHBHO CJOKHBIX MJIA CTPEMUTEIBHO MEHSIOIINXCS
CUTYyalUsAX

JIP 10

3aboTamuiicss 0 3alUTe OKpY’Karomled cpeabl, COOCTBEHHOW U YYKOU
0€30MacHOCTH, B TOM UHKciie HUPPOBOit




[IposiBnsitonuii  yBax€HHe K SCTETHYECKUM IIEHHOCTSIM, OOJaarolIuii

JIP 11 .

OCHOBAaMHM ICTETUUYECKOU KYJIbTYPBI

[IpyHUMaOIIUM CEMEUHBbIE IEHHOCTH, TOTOBBIM K CO3JAHHUI0 CEMbU W
1P 12 BOCIIUTAHUIO JIETEW; NEMOHCTPUPYIOIIMKA HENPUATHE HACUIUSA B CEMBE,

yxoga OT pOI[PITGHBCKOﬁ OTBCTCTBCHHOCTH, OTKa3a OT OTHOIICHUH CO
CBOMMMH OACTHBMHU U UX (i)I/IHaHCOBOFO COACPIKaHHUA

2 COAEP)KAHUE YUYEBHOW TUCHOUILIIMHBI «<MATEMATHKA»

BBenenue

MaremaTuka B HayKe, TEXHUKE, SKOHOMUKE, NH(OOPMAIIMOHHBIX TEXHOJIOTUAX U TPaAK-
TUYECKON JnearenbHOCTH. llenw u 3amaunM M3ydyeHHs] MaTeMaTHKUd TMpPU OCBOCHHH
npodeccuii CI1O u cnenmansrocreit CI10.

AJITEBPA
Pazseumue nousmus o uucne

Ilenpie w panuoHaNbHBIE 4YHcHa. JlelcTBUTENbHBIE 4YHucHa. [lpubaudicenmvie
gviyucnenus. Komnnexcnvle uucaa.

Kopnu, cmenenu u nocapugmoi

Kopuu u crenenu. KopHu HaTypaJibHON CTENIEHU U3 YMCia U UX CBOMCTBA. CTENEHU ¢
palMOHAJIBbHBIMU MOKA3aTeNsAMH, UX cBoicTBa. CTENEHU ¢ JEeHCTBUTEIbHBIMU MTOKA3aTe-
nsmu. Ceoticmea cmeneHu ¢ 0eucmeumeibHblM NOKa3ameseM.

Jlorapu¢pm. Jlorapupm umeaa. OcHOBHOE JOrapuMUYECKOE  TOXKIAECTBO.
Jlecatuunble U HaTypanbHbIe Jorapudmel. [IpaBwmia neiictBuii ¢ norapudmamu. Ilepexos
K HOBOMY OCHOBAaHHIO.

IIpeoOpa3zoBanue anreopanyeckux Bbipa:kenuid. [I[peoOpazoBanne parmoHaIbHbIX,
HPPALMOHATBHBIX CTETICHHBIX, TOKA3aTEIbHBIX U JOTAPU(PMUIECKUX BBIPAKEHUH.
Ilpakmuueckue 3anamus

ApudmeTndyeckne IEUCTBUS HAJ YHUCIIaMH, HAXOXJICHUE NPHOIMKCHHBIX 3HAYCHUM
BEJIMYMH W TOTPEITHOCTEH BBIYUCICHUN (aOCOTIOTHOW M OTHOCHUTENIBHOW), CPAaBHEHHE
YUCJIOBBIX BBIPAKCHUMU.

Brruncnenue u cpaBHeHUE KOpHEN. BhINoIHEHNE pacdyeTOB C paguKalaMH.

Pemienne wuppanmoHanbHbIX ypaBHeHMM. HaxokneHue 3HA4Y€HUN CTENEHEH C
pauroHaIbHBIMU TIoKazaTensiMu. CpaBHeHue cteneHeld. [IpeoOpa3oBaHus BbIpaKEHUM,
coAepKalux CTerneHu. Pemenrne noka3aTebHbIX YPABHEHUMN.

Pemenne npuknaaHbixX 3a0a4.

Haxoxnenue 3HaueHuid jorapudma mo mpou3BOJILHOMY oOcHOBaHuIo. Ilepexom ot
OJIHOTO  OCHOBaHUA K JpyroMmy. BbluucieHue u  cpaBHEHHE Jorapudmos.
JlorapudmupoBaHue U MOTEHIIUPOBAHKUE BBIPAKECHUIA.



[TpuOnuxkeHHbIe BHIYMCICHUS U PELICHUS TPUKIAJIHbIX 3a7a4.
Pemenue norapuMuueckux ypaBHEHUN.

OCHOBBI TPUT"'OHOMETPUUN

OCHOBHBIE TOHSTUSA
Pannannas mepa yria. BpamarensHoe nBuxenue. CHHYC, KOCUHYC, TAHT€HC U KOTaH-
TEHC YHUCIIA.

OCHOBHEIC TPUTOHOMETPHUUYCCKHUEC TOXKACCTBA

@opmynsl npusBeacHuss. Popmyiibl cioxeHus. opmyibl ynBoeHUsT Popmyvl HoJ0-
BUHHO20 Y2]1a.

[IpeoGpazoBanus MPOCTEUIINX TPUTOHOMETPUUECKUX BBIPAXKEHUN

[IpeoGpa3zoBanue CyMMBbl TpPUTOHOMETPUYECKUX (QYHKIMHA B MPOU3BEICHUE U
NPOU3BEICHUS B CyMMY. Bbipasicenue mpuecoHomMempuieckux (yHKYutl yepes MmaHeeHc
NOJIOBUHHO20 AP2YMEeHmA.

TpI/IFOHOMeTpPI‘ICCKI/IC YpaBHCHUA U HCPABCHCTBA

[Ipocteiiiine TpUroHOMETpUUECKUE ypaBHEHUS. [Ipocmetiuiue mpuecoHomempuieckue
HepaseHcmaa.

OO6patHble TpUroHoMeTpuieckue GyHKIUU. APKCUHYC, apKKOCUHYC, apKTaHT'€HC.

Ilpakmuueckue 3anamus

PannanHbIil METOT U3MEPEHHUS YIJIOB BPAIIEHUS U CBSI3b C TPAlyCHON MEPOIA.

OCHOBHBIE TPUTOHOMETPUUYECKHUE TOXKIECTBA, (POPMYIIBI CIIOKEHHUSI, YABOCHUS, MPe00-
pa3oBaHHWE CYMMBbI TPUTOHOMETpHUYECKHX (YHKIMWA B MpOU3BEIEHUE, MPeoOpa3oBaHUE
IPOU3BEIICHUS  TPUTOHOMETpUYECKMX  (QYHKIMA B cymmyr  IIpocreiimme
TPUTOHOMETPUUYECKUE YPABHEHHUS 1 HEPABEHCTBA.

OOpatHble TpUrOHOMETpUYEeCKUEe (QYHKIIMH: apKCUHYC, aPKKOCHHYC, apKTAaHTEHC.

®VYHKIINN, UX CBOMCTBA U TPA®UKU

Oynkruu. OOnacTe ONpeAeNieHUS W MHOXKECTBO 3HAYCHUU; Trpaduk (yHKIHH,
nocTpoeHue rpadukoB GyHKIUHN, 3aJaHHBIX PA3ITUIHBIMU CITOCOOAMH.

CaoticTBa ¢yHKIIMH. MOHOTOHHOCTD, YETHOCTh, HEUETHOCTh, OTPAHMYEHHOCTH, TIEPHO-
TUYHOCTh. [IpoMexyTku Bo3pacTaHusi M YOBIBaHWS, HauOOJbIIee W HAMMEHBIIEE
3HAUEHWs, TOYKM  OKCTpemyMa. [paduueckas  wmHTEepmperamus.  [Ipumepsr
(GYHKITMOHAIBHBIX 3aBUCHMOCTEH B PEAIbHBIX MPOIECCaxX U sBICHUAX. Apudmerndeckue
omepanun  Haj GyHkumsmu. Cnoxnas ¢yHknus (kommosunus). [lowamue o
HenpepwvlBHOCMU (DYHKYULUL.

O6parabie  ¢yHkmuu. Obaacms onpedeieHus u 001ACMb 3HAYEHUL 0OPAMHOU
dyuxyuu. I pagux oopamuoul pyrkyuu.

Crenennble, NoKazaTelibHbIC, IOTapU(PMUUECKUE U
Tpuronomerpuueckue GyHkiuu. O6paTHbie
TPUTOHOMETpUUYECKue QyHKIUU
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Onpenenenust PyHKIUMA, UX CBOWCTBA U TPAPUKH.

[IpeobOpazoBanust rpaduxoB. [lapamienbHblii MEPEHOC, CUMMETPUSI OTHOCUTEIBHO
Ooceil KOOpJAMHAT W CUMMETPHs OTHOCHTEIBbHO Hayana KOOpJAWHAT, CHUMMETpUs
OTHOCHUTENBHO MPSAMOH Y = X, pacTsKEHHUE U CKaTHE BJIOJIb OCEH KOOPJUHAT.

Ilpakmuueckue 3anamusn

[Ipumepsbl 3aBUCUMOCTEN MEXKy NMEPEMEHHBIMU B PEAJIbHBIX MpOIeccax U3 CMEXHBIX
muciuiuinH.  Omnpenenenne Qynkuuil. Iloctpoenne u uteHue rpaduKoB (YHKIMM.
Uccnenosanne ¢ynkuuu. CBoilcTBa JMHEWHOM, KBAaApPaTHUYHON, KyCOYHO-IMHEWHOU W
npoOHo-nmuHeHON QyHkuui. HenpepbiBHble U nepuoguueckue ¢pyHkuuu. CBoiicTBa U
rpaduku cuHyca, KOCUHYCa, TaHTeHca U KoTaHreHca. OOpaTHbie PYHKIIMU U UX TPaQUKH.
OOpatubie TpuronoMmerpuueckue GyHkuuu. IlpeodpazoBanus rTpaduka (YyHKIUU.
["apmonunyeckue konedanus. IIpukiaanpie 3aga4uu.

[loka3arenbHeble, JorapudmMuueckue, TPUroHOMETPUUECKUE YPABHEHUS U

HepaseHcmeaa.

HAYAJTA MATEMATHUYECKOI'O AHAJIN3A

IHocnenoBaTeIbHOCTH. Cnioco0b1 3a7aHus u CBOMCTBA YUCJIOBBIX
nocneaoBatenbHocTel. [lonamue o npedene nociredosamenvhocmu. CywecmeogaHue
npedeia  MOHOMOHHOU  O2paHuueHHou  nociedosamenvHocmu.  CyMMUpOBaHUE
nocieoBaTebHOCTEN. beckoHeuHo yObIBaoIias reoMeTpuyeckasi Mporpeccust U ee
CyMMma.

IlpousBoanasi. IlonsTue o TIPOU3BOJHONW (YHKIIUM, €€ TEOMETPUUECKUU W
dusznueckuii cMmbIca. YpaBHEHHE KacaTelnbHOW K rpaduky ¢ynkiuu. [lpousBonHbie
CYMMBI, Pa3HOCTH, MPOMU3BEACHUS, YacTHbIE. [IpOM3BO/IHBIE OCHOBHBIX 3JEMEHTAPHBIX
¢ynkiui. [lpumeHenue mNPOU3BOAHONW K HCCIEAOBAHMIO (YHKUUA M TOCTPOCHHIO
rpaduKkoB. [lpouzeoonvie 0opamuot GyHKYuU u KOMRO3UYUU HYHKYUU.

[IpuMepbl KCTOAB30BaHUSI MPOWU3BOAHON ISl HAXOXKICHUS HAWIYYIIETO PELICHUS B
PUKJIATHBIX 3a/1adyax. BTopas mpou3BoHasi, €e TeOMETpUUIECKU U (PU3UIECKUA CMBICT.
Haxosxnenue ckopoctu A1 mpoiiecca, 3aJaHHoro GopMysion u rpadukom.

IlepBooOpa3zHasi um wuHTerpaj. IIpuMeHeHue oOmNpeneseHHOTO WHTErpaisa s
HaxO0XXJICHUS IUIOIIAaAd KpuBOJHMHEHHON Tpaneuuu. Popmyna Heroorona—IleliOHuna.
[Tpumepsl mpuMeHEHUsT HHTETpajia B GU3HKE U TEOMETPHUH.

Ilpakmuueckue 3anamus

YucnoBasi mocieI0BaTeIbHOCTh, CIIOCOOBI €€ 3a/jaHusl, BRIUMCICHUS YJICHOB MOCIE0-
BarenpHOCTH. [Ipenen mocnemoBaTenbHOCTU. beckoHewHO yOBIBaroIIasi TeoMeTpuiecKas
IIPOTPECCHS.

[Ipon3BoaHAS: MEXAaHUYECKUHA U TEOMETPUUYECKUN CMBICI TPOU3BOIHOM.

VYpaBHeHue kacatenbHOU B 00miem Bune. [IpaBuna u hopmynsl quddepeHnupoBanus,
Ta0JIMIIa MPOU3BOAHBIX AJIEMEHTAPHBIX QyHKIMH. MccnenoBanrue QyHKIIMM C TTOMOIIBIO
npou3BoHON. HaxoxaeHne HamOOJbIIEro, HAMMEHBIIETO 3HAYEHUSI U DKCTPEMAJIbHBIX
3Ha4YeHUI (YyHKIIUU.

Nuterpan u mnepBooOpaznasa. Teopema Hprlotona—IJleliOuuma. IIpumenenue
MHTErpayia K BBIYUCICHUIO (PU3NYECKUX BEJIMUUH U IUIOIIAACH.

YPABHEHNMA 1 HEPABEHCTBA
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YpaBHeHUsT W CcHCTeMbl YypaBHeHMH. PanuoHanbHble, HppalUOHAIbHEIE,
[I0KAa3aTeJIbHbIC U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTH YpaBHEHHUM, HEPABEHCTB, CUCTEM.

OcHOBHBIE IPUEMBI UX pELIECHUs (Pa3I0KEHHE HA MHOKUTEIH, BBEIEHUE HOBBIX HEU3-
BECTHBIX, MTOJICTAHOBKA, rpa)uyeCKUil METON).

Hepasencra. Panyionanbable, UppaliMOHaAIbHBIC, I0KA3ATEIbHBIE U MPUSOHOMEMPU-
yeckue HEpaBeHCTBA. OCHOBHBIE IPUEMBI UX PELIECHUS.

Hcnonb3oBanue CBOMCTB M IrpaukoB (pyHKUMI NpH pelIeHUM YPABHEHUH H
HepaBeHCTB. Meton wuHTepBanoB. M300pakeHHe Ha KOOPAMHATHOW IJIOCKOCTHU
MHOYKECTBA PELICHUN YPABHEHUN U HEPABEHCTB C JABYMs [IEPEMEHHBIMU U UX CUCTEM.

IlIpuknaonsvie 3a0auu

IIpruMeHeHne MaTeMaTUYECKUX METOAO0B [JIsl PELICHUS CONEPKATENbHBIX 3a/1a4 U3 pa3-
JUYHBIX 00J1acTei HAYKHU U MPAKTUKHU.

WNHtepnperanus pe3yiabrara, y4eT peajlbHbIX OTPAHUYEHUN.

Ilpakmuueckue 3anamus
Kopnu ypaBuennii. PaBHocunbHOCTh ypaBHeHHi. [IpeoOpazoBanue ypaBHEHUH.
OcHOBHBIE ITPUEMBI PELIECHUSI YpaBHEHU. Pemenue cucrem ypaBHeHui. Mcrions3oBanue
CBOMCTB U TpauKOB PYHKIMHN AJI pelIeHUs] YpaBHEHHU U HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTHUKA Y TEOPUS BEPOSITHOCTEN
DeMeHTbl KOMOMHATOPUKU

OcHOBHBIE TOHATHS KOMOWHATOPWUKH. 3aladyd Ha TMOJCYET YHCIa pa3MEIICHUH,
NEPECTaHOBOK, coueTaHuii. Pemenue 3agau Ha nepebop BapuanToB. Popmyna OuHOMA
Hprorona. CpoiicTBa OMHOMUHANIBHBIX KO3 dunmeHToB. Tpeyronpauk [lackars.

DIIEeMEHTBI TEOPUU BEPOSTHOCTEN

CoObITHE, BEpOSTHOCTH COOBITHS, CIIOXKCHUE U YMHOKEHUE BEPOATHOCTEH. [lonsamue o
Hezasucumocmu coovimuil. JJucCKkpemuas Cay4ainas eiutund, 3aKoH ee pacnpeoeieHusl.
Yucnosvie xapakmepucmuku OUCKPemHOU CaAy4yaunou eenuuunsl. Ilowsmue o 3aKoHe
bonbuux yucel.

DNEeMEHTBhI MAaTEeMaTHUECKON CTaTUCTHKHU

[IpencraBnenne NaHHBIX (TAONUIIBI, AWArpaMMBbl, TpadUKH), ceHepalbHaAs COBOKYN-
HOoCmb, 6blOOPKaA, cpednee apugmemuyeckoe, meouana. Ilowsmue o 3ad0auax mamema-
MUYeCcKoUu CmamucmuKu.

Pewenue npakmuueckux 3a0au ¢ npumenenuem 8eposmMHOCMHBIX MeMo008.

Ilpakmuueckue 3anamus

Ucrtopus pa3BuTusi KOMOMHATOPUKH, TEOPUHU BEPOSTHOCTEN M CTATUCTUKU U UX POJb B
pasTUYHBIX cdepax UeJOBEUECKOW IKM3HEeAesTeNbHOCTU. [IpaBuia KOMOWHATOPHWKH.
Pemenne koMOWHATOpHBIX 3amad. PasmemeHus, codyeTaHwsi U TMEPECTAaHOBKU. buHOM
Herotona u tpeyronenuk [lackans. [Ipuknanssie 3agayn.

Knaccuueckoe onpeneneHne BepOITHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOPEMA O CYMME
BepOoATHOCTEW. Bpruucinenne BeposTHocTen. I[lpukimanneie 3amaum. IlpencrtaBiienue
YUCIIOBBIX AaHHbIX. [[puknagHbIe 3ana4n.
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I'EOMETPUA

Hpﬂﬂ/lble U njiockocmu 6 npocmpancmee

B3aumHoe pacrionoxeHue IByX IpsMBIX B IIpocTpaHCTBe. IlapannenbHOCTh IpsMON U
mrockocTy. IlapamnensHoCTh IIocKocTel. IleprneHauKyIapHOCTb MPSAMON U IIJIOCKOCTH.
IleprieHAUKYJISIp U HaKJIOHHAsL. YTOJ MEXAY NPAMON U INIOCKOCTHIO. JIByIrpaHHBIN yrodi.
Yron Mexay II0CKOCTAMHU. [lepneHInKyIapHOCTh ABYX IJIOCKOCTEM.

['eomeTpuueckue  npeoOpa3oBaHUs  MPOCTPAHCTBA:  MapajuleNIbHBIA  MEpPEeHoc,
CUMMETPHUsL OTHOCUTEIBHO IIOCKOCTH.

[NapamnenbHOe npoekTUpOBaHUE. [l10Waods opmozonanvrol npoexkyuu. 3o0paxenue
OPOCTPAHCTBEHHBIX (UTYD.

MHororpasHHuKH

Bepimunbl, pebpa, rpanu MHororpaHHuka. Pazeepmxa. Muocoepanmsie yenvl. Buiny-
KIble MHO202paHHuKu. Teopema Jiinepa.
[Tpusma. [psmas u naxronnas npusma. [IpaBuibHas npusma. [apamnenenunen. Ky6.

IInpamupa. [lpaBunbHas nupamuaa. YcedeHHas nupamuaa. Terpasap.

CummeTtpuu B KyOe, B mapajuiesienuresie, B mpu3Me u nupamuzae. CeueHus

KyOa, Ipu3Mbl U MUPAMUBI.

[IpencraBnenne o MpaBUIIBHBIX MHOIOTPaHHUKAX (TeTpajzape, KyOe, OKTaszape, Jojie-
KasJpe U HKOCAdIPE).

Tena n IMOBCPXHOCTH BPaAICHUA

Hunuaap u koHyc. YceueHHbIH KoHyc. OCHOBaHUE, BHICOTA, OOKOBAs IIOBEPXHOCTH, 00-
pasyromas, pazseptka. OceBble CEUECHHUS U CEUEHUS, NTapasuielibHble OcHOBaHMI0. [lap u
cthepa, ux ceuenus. KacarenpHas miockocTs K chepe.

H3mepenus B reomeTpun

O6meM u ero usmepenue. MaTerpansHas ¢popmysa oobema.

®opmynbl 00beMa Kyba, MPSMOYTOJNIBHOTO TMapajuleNienuIiea, MPU3Mbl, TWIHHIIPA.
®opmyibl 00beMa MUpaMuIbl U KoHyca. DOopMyITbl IIJIOMIAM TOBEPXHOCTEHN IIMIMH]IPA U
koHyca. opmynsl o6bema 1rapa u wiomaan cQepeol.

[Tomo6ue Ten. OTHOMICHUS TUTOIIA IeH TOBEPXHOCTEN M 00BEMOB TIOJIOOHBIX TEII.

KoopanHatel 1 BEKTOPBI

[IpsmoyronbHast (mexkapToBa) cucTeMa KOOpAMHAT B mOpocTtpaHcTBe. Dopmyna
PACCTOSTHHSI MEXKTy AIBYMsI TOUKaMH. Y paBHEHUS CPephl, nI1ocKkocmu u npsamoll.

Bekropsl. Monynb Bektopa. PaBeHCTBO BekTOpOB. Cl0KEHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4ucio. Pa3nokeHrne BEKTOpa MO HANPABICHUSM. YTOJ MEXIY ABYMs BEK-
topamu. IIpoekuus Bexkropa Ha ock. KoopauHatel BekTopa. CKalsipHOE MPOU3BEACHUE
BEKTOPOB.

Hcnonb3oBanne KOOPAMHAT M BEKTOPOB IIPU PEIIEHUH MATEMAaTHYECKUX U
MPUKJIAAHBIX 3a]1a4.
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Ilpakmuueckue 3anamus

IIpyu3Haky B3aMMHOIO PACIOJIOKEHUS MNPSAMBIX. YTOJI MEXIYy IpsAMbIMU. B3anmuoe
pPAaCIOJIOKEHHUE IPSAMBIX U IUIOCKOCTEH. [lepneHauKkynsp M HakJIOHHAasA K IIOCKOCTH.
Yron Mexay npsMOU U IUIOCKOCTHIO. T€OpEMBI O B3aUMHOM PaCIIONIOKEHUU NPIMOU U
IJIOCKOCTH. Teopema 0 Tpex NepreHAUKYIIspax.

IIpr3Haky U CBOMCTBA NApAIIIEIBbHBIX U IIEPIEHIUKYIISAPHBIX IIIIOCKOCTEM.

PaccrosiHre OT TOYKH O IUIOCKOCTH, OT HMPSAMOM 0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY
IJIOCKOCTSIMHM, MEXAY CKPCIIMBAIOIIMMUCA IPSAMBIMH, MEXAY IPOU3BOJIBHBIMU
¢Gurypamu B mpoCTpaHCTBE.

[lapannenbHoe TNPOEKTUpPOBAaHME W  €ro cBoiictBa. Teopema o  niowaou
OpPMO20HANLHOU npoexkyuu MHO20)201bHUKA. B3aumHoe pacIoJIoKEeHUE
IPOCTPAHCTBEHHBIX (HUTYD.

Paznuunbie BUIBI MHOrOrpaHHUKOB. VX n3o0paxkenus. CeueHus, pa3BepTKU MHOIO-
rpaHHUKoOB. [momaae noBepxHocTH. Buabl cuMMeTpuiil B mpocTpancTBe. CUMMETpUS TEN
BpallleHUs] © MHOTOTPaHHUKOB. Berunciienue miomaei 1 00beMoB.

Bekropsl. JlelicTBus ¢ BekTopamu. /lekapToBa cucremMa KOOpAMHAT B IPOCTPAHCTBE.

VYpaBHEeHUE OKPYKHOCTH, cepbl, TuiockocTu. Paccrosinue Mexay Toukamu. JleiicTBus
C BEKTOpaMH, 3aJaHHbIMU KoopAauHaTamu. CKaJasipHOE IPOU3BEICHUE BEKTOPOB.
BextopHoe ypaBHeHue mnOpsAMOW UM IUIOCKOCTH. Mcmosb3oBaHuMe BEKTOPOB IIPHU
JI0KA3aTeJIbCTBE TEOPEM CTEPEOMETPUH.

Jl1s1 BHEAYyIUTOPHBIX 3aHATUHN CTYyACHTaM HapsAy C PEIICHUEM 3a7a4 U BBIIIOIHEHUS
HNPAaKTUYECKUX 3a/1aHUN MOKHO MPEAJIOKUTH TEMBI HCCIIEI0BATENLCKUX U pedepaTUBHBIX
paboT, B KOTOPBIX BMECTO CEpHHl OTAENBHBIX MEJIKUX 3a7ad U YIpaKHEHUH
IpeUIaraloTcsl CIOKETHBIE 3a/JaHUs, TPEOYIOLIUe JINTEIbHON paboThl B paMKax OJHOM
MaTeMAaTUYECKOW CUTyallud. DTU TEMbI MOTYT ObITh KaK MHAMBHYaJIbHBIMH 33JJaHUSIMHU,
TaK u IPYIIIOBBIMU JUIS COBMECTHOT'O BBIIIOJIHECHUS UCCIIEOBAaH UM
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4 TEMATHNYECKOE [INTAHUPOBAHMUE c yyeTtom npoduis yueOHOU TUCUUTIIIUHBI.

COLUAJIBHO-OPKOHOMUYECKHWH ITPO®IJIb [TPOPECCUOHAJILHOI'O

OBPA3OBAHUA

[Ipu peanuzanuu cosepxanus o01e00pa3oBaTeIbHON yUeOHON TUCIUILIUHBI
«Marematuka» B mnpegenax ocBoeHus OII CIIO na 0a3e OCHOBHOTO 0OIIEro
oOpazoBaHusi ¢ mojydeHueMm cpeaHero obmiero ob6paszoBanus (IIIIKPC, ITIIICC3)
MaKcHUMaJbHas yueOHast Harpy3ka o0ydJaromnuxcs COCTaBIIsIeT:

* mo crneuuanbHocTIM CIIO — 234 wac. U3 Hux aynuropnast (oOsi3aTenbHas)
Harpy3ka oOydwarouiuxcs, BKJIIOYas NpakThuueckue 3aHsTus (S56yacoB), — 234
qaca; .

TEMATUYECKUH IJIAH

[Ipoduib — conranbHO-?KOHOMHYECKHA.
CneunansHocth — 38.02.01 DkoHOMUKa U OyXraiatepckuil yuyer (Imo

OTpacisim).

Bupa yueOHo# padoThbl

KoaunuyecTBo uacoB

IIpo¢puin npodeccnoHaILHOrO
oOpa3oBaHus

ConuajbHO-9)KOHOMHYECKUH

AynurtopHble 3ausaTus. Coaep:kaHue o0yuyeHust

Cnemnaasnoctns CIIO

38.02.01
Beenenue 2
Pa3BuTHe noHsATHS 0 YyKCe 10
Kophu, crenenu u jorapudmsl 28
[TpsiMbIe 1 TUIOCKOCTH B IIPOCTPAHCTBE 20
Kombunartopuka 12
KoopauHatsl 1 BEKTOPBI 16
OCHOBBI TPUTOHOMETPHUH 31
DyHKIUU U Tpaduku 18
MHororpaHHUKHU U KPYTJble Tea 26
Hayana maTemarnueckoro anaimsa 24
HHTerpai u ero npuMeHeHue 15
DneMEeHThl TEOPHH BEPOSITHOCTEH U MaTeMaTHUYEeCKON 12
CTaTUCTHKH
VYpaBHEHUS 1 HEPABEHCTBA 20
Hroro 234
BueayauTopHasi camocTosiTe/ibHasi padoTa
[loAroToBKa BBHICTYIUIEHUH IO 33/IaHHBIM TeMaM,
JOKJIaJI0B, pedepaToB, 3cce, HHANBUIYATHHOTO MPOESKTA
C UCTOIb30BaHNEM HUH(POPMAIIMOHHBIX TEXHOJIOTUN U
Ap.
Ilpomesricymounan ammecmayus 6 ghopme
IK3AMEHa
Bcero 234
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4.1IEPEYEHD ITPAKTUYECKUX U JIABOPATOPHBIX PABOT.

Bun HaumeHoBaHue pa3ae/ioB U 3aHATHI
Tema 1 PazBuTHe NOHATHS 0 YUCIE
1131 [MpubnuxenHbie Berancienns.JleficTBUTENbHBIE YHCIA.
113 2 «JleficTBUS HAJlT KOMIJIEKCHBIMH YU CIAMI
Tema 2 KopHu,crenenu u jiorapugmsi
1133 Crernenu ¢ IeNCTBUTEILHBIMY ITOKA3aTENIMU
1134 [Ipeobpazoranue gorapuGMUIECKUX BhIPAKECHUI
I35 [IpeoOpasoBanue MoKa3aTeIbHBIX BIPAKCHUH
Tema 3. [Ipsimble ¥ IJIOCKOCTH B IPOCTPAHCTBE.
36 [TapannenbHOCTH TPSAMOM U MJIOCKOCTH
37 Cedenust kyba, IPU3MBI, TUPAMHUJIBI
Tema 4. JjieMeHTbl KOMOMHATOPUKH
113 8 Pemenue 3amad Ha mepebop BapHaHTOB
I3 9 CaolicTBa OMHOMUHAIBHBIX K03 dunrenTos ,Tpeyroiasuuk [Tackans
Tema 5. KoopanHaThl 1 BEKTOPbI B IPOCTPAHCTBE.
11310 Pemienue 3aga4 KOOpJAMHATHBIM METO0M
13 11 CxansipHoe nmpousBe/ieHHEe BEKTOPOB
Tema 6. OCHOBBI TPUTOHOMETPUH
13 12 | OcHOBHBIE TPUTOHOMETPHIECKUE TOXKAECTBA. POPMYIIBI IPUBEACHUS
113 13 [IpeoOpazoBaHue TPUTOHOMETPHUIECKUX
BBIPAKEHHUH C UCIIOIb30BAHMEM TPUTOHOMETPHUECKUX TOXKIECTB
T3 14 | Pemenne TpuroHoMeTpH4ECKUX ypaBHEHUH
13 15 | Pemenne TpuroHOMeTpHYECKUX HEPABEHCTB
Tema 7. ®ynkuuu u rpaguku
I3 16 | Crenennas ¢pynknus, e€ rpadux u cBOHCTBa
I3 17 | Jlorapudmuueckas Gpynkuus, e€ rpaguk u cBOKWCTBA
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I13 18 | Kocunyc, ero rpaguk u ceoiicta

13 19 | Koranrenc, ero rpaguk u ceoiicta

Tema 8. MHOrorpaHHuKM M KpyrJble TeJa.

113 20 Brruncienvue 00bEMOB Tell U IOBEPXHOCTEH BPAILICHHS

Tema 9. Hauana maremaTuueckoro anajausa. Uurerpan

113 21 Brruucnenue npenenoB GyHKINH B TOUKE,HA OECKOHEYHOCTH

113 22 IIpaBuina BbIYUCIEHNS TIPOU3BOAHBIX

113 23 Brruucnenre mpon3BOIHBIX CIIOKHON (QYHKITUH

113 24 Haxoxienue HauMeHbIIero, HauOoJIbIIIEero 3HaYeHUs (YHKIIMHM Ha OTPE3Ke

I13 25 | Hocrpoenue rpadukos GyHKImit

113 26 Brruucienve onpeneieHHbIX HHTETPAIOB Pa3TMIHBIMU CIIOCOOaMU

Tema 12. YpaBHeHHs U HEPABEHCTBA.

13 27 | Pemenue ypaBHenuii: pa3inokeHUe Ha MHOXKUTENH, BBEICHUE HOBBIX NIEPEMEHHBIX,
MTOJICTAaHOBKA

113 28 Perienrie HepaBEHCTB METOIOM UHTEPBAJIOB

S5.IIPUMEPHBIE TEMbI PEOEPATOB 1 UHANBUY AJIBHBIX ITPOEKTOB.

* HenpepsiBHbie 1po0wu.
* IIpuMeHeHuE CI0KHBIX IPOLIEHTOB B SKOHOMHYECKUX pacyeTax.
* [lapaiutesnnbHOE TPOEKTUPOBAHMUE.
CpenHue 3Ha4eHUsI U UX TPUMEHEHHE B CTATUCTHUKE.
*  BekropHOe 3a1aHi€E NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.
*  CrnoxeHue TapMOHUYECKUX KOJIeOaHUH.
. ['pacduueckoe penieHrne ypaBHeHUN U HEPABEHCTB.
. [IpaBuibHBIE U NOJYITPABUIbHBIE MHOTOTPAHHUKH.
. Konunueckue ceueHuss u uX NPUMEHEHUE B TEXHUKE.
. [Tonsitre nuddepeHimana u ero MPUIOKEHUS.
. CxeMbl TOBTOPHBIX UCTIBITAHUN bepHyu.
. HccnenoBanne ypaBHEHH U HEPABEHCTB C MAPaMETPOM.

6. XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOU JJEATEJIbHOCTU
CTYAEHTOB




Conep:ranue

XapaKTepHuCTHKA OCHOBHBIX BU/I0OB

o0yuyeHus 1esITeJIbHOCTU CTY/IEHTOB (HAa YPOBHE YI€O0HbBIX
IEeHCTBHIT)
Beenenue OsnakoMiieHme ¢ pOJIbI0 MATEMATHKHU B HAYKe, TEXHUKE,

OKOHOMUKE, MH(POPMAIIMOHHBIX TEXHOJIOTHUIX 1
IIpaKTUYecKoi gesreabrHoctr. O3HAKOMIIEHME C [EJIAMEI
¥ 3a7a4aMM U3YUYCHHUS MAaTeMATUKU IIPU OCBOCHUM
npoceccuit CI1O u cnemmansuocTeir CI10

AJITEBPA

PasButue nonarug
0 YucJe

BrimostHenne apudmMeTHYecKuX JeMCTBUN HAJ YHUCIAMH,
coueTasi YCTHBIE U IIMChMEHHEIE IIPHUEeMEI.

Haxosxgenue mprbInkeHHBIX 3HAYEHUH BEJIMUNH 1
TOTPENTHOCTEHN BHIYMCJIEHU (a0COTIOTHOM U
OTHOCHUTEJILHOM); CPABHEHIE YKMCJIOBBIX BEIPAKEHUM.
Haxosxgenme ommmbok B IpeoOpasoBaHUSAX U
BBIUMCJIEHUAX (OTHOCUTCS KO BCeM IYHKTAM IIPOI'PaMMEBI)

Kopuu, crenenmu,
asorapudmbl

OsHakoMiieHue ¢ IIOHATAEM KOPHS N-Ui CTeIeHH,
CBOMCTBAMHU PAgUKAJIOB U IIPABUJIAMU CPABHEHUSI
KOpHEI.

@opmysirpoBaHUE OIIpeaesIeHIs KOPHSI 1 CBOMCTB
KopHei. BerunciieHnne u cpaBHeHre KOPHEH, BEIIOJIHEHNe
OPUKUAKN 3HaueHusa KopHs. [IpeoOpasoBanme YncI0BBIX
1 OYKBEHHBIX BBIPAKEHHUH, COMEPIKATIINX PATUKAJIEL.
BrimosiaeHnune pacueros 1o popMyIaM, COLEePKAIIIIM
pPaIUKaJIBI, OCYIIECTBJISASI HEOOX0IUMbIE ITOJICTAHOBKH U
npeobpasoBauus. Ompenesnenre paBHOCUIBHOCTH
BBIpAsKeHU ¢ pagukaiamu. PerteHre npparnuoHaJIbHbIX
ypaBHEHUMH.

Os3HakoMJIeHHE C IIOHATHEM CTEeIIeHU C JeHCTBUTEIbHBIM
IIOKAa3aTeJIeM.

Haxosxmenne sHaueHU CTEIEHH, UCITOJIB3Y S IIPU
HE00XO0IMMOCTA MHCTPYMEHTAJIbHBIE CPeICTBA.
BamnunceiBaHre KOPHS N- CTEIIeH! B BUIE CTEIEeHH C
JIPOOHBIM IIOKAa3aTesIieM U Hao0OopoT.

DopmynupoBaHue CBOMCTB cTeneHeli. Berauciienme
cTeleHel ¢ PaIrMoOHAJILHBIM II0Ka3aTeJIeM, BBIIIOJTHEeHIe
IPUKUIKY 3HAUYEHUS CTeIIeHH, CpaBHEeHHEe CTeIeHel.
IIpeobpas3oBanme YMCIOBBIX M OYKBEHHBIX BHIPAKEHUIH,
COZIepsKAllX CTeIIeHH, IIPHUMeHssa cBoricTa. Perenne
IOKAa3aTeJbHBIX YPaBHEHHH.

OsHakoMJIeHHe ¢ IIPpUMeHeHeM KOPHeH U CTele e Ipu
BBIUHMCJIEHUN CPEIHUX, JeJIEHUN OTPE3Ka B «30JI0TOM
ceueHum». PellteHre IpuKIa HBIX 3a0aY HA CJIOMKHBIE
TIPOIIEHTHI

IIpeoOpasoBanue
aJireoOpamiecKmux
BBIpasKeHUN

BrimmosraeHme mpeobpasoBaHuil BEIpAKEHUIH,
npuMeHeHre POPMYJI, CBI3AHHBIX CO CBOMCTBAMU
crereHeli u jgorapudgmosn. Onpemgesenue odaacTu
JTOITYCTUMBIX 3HAYEHUH JIOTAPHUPMUYECKOT0 BEIPAKEHIS.

18



|PemeH1/1e JoTapu(pPMUIECKUX YPaBHEHUH

OCHOBBI TPUTOHOMETPUU

OcHoBHBIE Nayuenne paguaHHOTO METO/Ia U3MEPEHUS YTIJIOB

IMOHATUA BpAIEHNA U UX CBSA3U C TPAAyCHOM Mepoii. M3o0paskenme
YIJIOB BpallleHUs Ha OKPYsKHOCTH, COOTHECEHUE
BEJIMYMHBI YIJIA C €T0 PACIIOJIOKEHUEM.

Conep:xanue XapakTepuCTUKA OCHOBHBIX BU/IOB
o0yueHUs EeATEJIbHOCTU CTYJI€HTOB (Ha YPOBHE y4€O0HBIX
IEeHCTBHIT)

@opmyJIMpoBaHUE OIIpeaeSIeHUN TPUTOHOMETPUIECKUX
(byHKITUIT 1JI YTJI0B II0BOPOTA W OCTPHIX YTJIOB
IPSIMOYTOJIBHOTO TPEYTOJIBPHUKA U 00BbACHEHUE UX
B3aWMOCBS3U

OcHoBHBIE [TpuMeHeHME OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTB

TPUTOHOME- TIJIST BRIYUCJIEHUS 3HAYEeHU TPUTOHOMETPUYECKUX

TpUYeCcKue (bYHKITUIT TT0 OJTHOI M3 HUX

TOKIECTBA

IIpeoOpasoBanusa |l3ydyeHre 0OCHOBHBIX (POPMYJI TPUTOHOMETPUHU: (DOPMYJIBI

MPOCTEHUIIUX CJIOKEHUS, YIBOEHUS, ITPe00Pa30BaAHUS CYMMBI

TPUTOHOMETPH- TPUTOHOMETPUUECKHUX (PYHKITUI B IPOU3BEIEHUE U

9eCKUX IIPOU3BEJCHHUS B CYMMY M IIpHUMeHEeHNe TP BEIYNCIICHIH

BBIPpAKEeHUH 3HAYEHUS TPUTOHOMETPUYECKOT0 BEIPAKEHUS U YIIPOIIe-
HUS €ero.
Os3HakoMJIeHTE CO CBOMCTBAMYU CHMMETPUH TOYEK Ha
eTUHUYHON OKPYIKHOCTU U IIPUMEHeHHe UX JJIs BEIBOIA
dopmys1 mpuBegeHnsT

IIpocreiimue Pemtenne mo dpopmyssamMm u TPUTOHOMETPHUUYECKOMY KPYTY

TPUTOHO- IIPOCTEUNINX TPUTOHOMETPHUUYECKUX YPaBHEHUI.

MEeTpUYEeCKUe [Ipumenenme 00X METOOOB PeIlleHNsI YPaBHEeHUHN

ypaBHEHHUS U (mpuBeeHUE K JUHEHHOMY, KBAIPATHOMY, METO,

HepaseHcmMmea Pa3I0KEeHNSI Ha MHOYKUTEJIH, 3aMeHbBI IIepeMeHHO) Ipu
peIlleHuy TPUTOHOMETPHUUYECKUX YPaBHEHUN. Y MeH1e
0TMeYaTh Ha KPyTe pelleHus IPOoCTeHIITNX
TPUTOHOMETPUUYECKUX HEPABEHCTB

Apkcunyc, O3HakoMJIeHHE C ITIOHATHEM 00paTHBIX

APKKOCUHYC, TPUTOHOMETPUUECKHUX (PYHKITHI.

APKTAHIeHC IYucjia

Nayuenue ompenesieHuii apKCUHYyCa, apKKOCHHYCA,
apKTaHreHca Yymcia, PoOpMyIHPOBaAHNE UX, K300pakeHne
HA eIUHUYHON OKPYKHOCTH, IIPUMEHEHNEe IIPU PeIleHNn
ypaBHEHUN

OYHKIIMHU, X CBOMCTBA U TPAOUKU

DOyHKINIH.
Ilonsarue o
HEIPEepPbIBHOCTU
dbyHKIIINI

OsHakoMJIeHHE C IIOHATHEM IIepeMeHHON, IpuMepamMu
3aBUCHUMOCTEH MesKIy IIepeMeHHBIMIH.

OsHakoMJIeHHe C IIOHATHEM IpauKa, ompeaesieHe
IPUHAIIEKHOCTH TOYKH IPapUKy (PyHKITHHT.
Omnpenesenue 110 popMyJIe IIPOCTEHIIEH 3aBUCHMOCTH,
Buaa ee rpaduka. Beipaskenue mo popmyste ogHOM
mepeMeHHOH uepes3 JIpyTue.

OsHakoMIeHHE C OIIpeaeIeHneM PyHKITUH,
dopmyuposanme ero. Haxosmgerme obsractu
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ompeiesIeHusT M 00J1aCTH 3HAUYEHUH (PYHKITNN

CeoiicTBa OsnaxkoMiieHue ¢ IIpuMepamMu PyHKITMOHATBHBIX

dbyHKIIH. 3aBHUCUMOCTEHN B PeaJIbHBIX ITPOITECCaX M3 CMEKHBIX

I'pacduueckas nucrmiine. O3HaKkoOMIIeHHe ¢ JOKA3aTeJIbHBIMU

HUHTepIIpeTanus. paccyKIeHUAMU HEKOTOPHIX CBOMCTB JINMHEWMHOU U

IIpumepsr KBaJIpaTUYHON (PYHKIIUH, ITPOBEIeHUE UCCIIETOBAHMUI

(PYHKIIMOHANBHBIX |JIMHENHON, KyCOYHO-JIMHEHHOM, JPOOHO-THHEHHON U

3aBHCUMOCTEH B KBaJIpaTUYHON (PYHKIIHH, IIOCTPOEHHUE UX IPadUKOB.

peasIbHBIX [TocTpoenue u ureHUE TPAPUKOB PYHKITHM.

mporeccax u NccnenoBanme pyHKITNH.

ABJI€HUAX CocraByieHre BUI0B (DYHKIIHUH 110 JTAHHOMY YCJIOBHIO,
peleHne 3a7a4 Ha 9KCTPEMYM.
Brimosraenune npeobpasoBaHuii rpaduka QYHKITIN

OGparHbIe Nsyuenmne nonamus o6pammoii hyHKUULU, OIIpeIesIeHme

dbyHKIII]I BUJIA U hOCMpoeHue 2paghura obpammoti hyHKuulL,
Haxoxcoerue ee obiacmu onpedesieHus u obnacmu
3naueHuli. [lppMeHeHMe CBOMCTB PYHKITUM ITPU
WCCJIeJOBAHUY YPaBHEHUI U pPellleHUH 3a/1a4 Ha
akcTpeMyM. O3HAKOMJIEHHE C TOHATUEM CJIOMKHOM
dbyHKRITIT

Creneunsie, Brruncienune sHaueHUM (PyHKITAIN 0 3HAYEHUIO

MoKa3aTeJIbHbIE, aprymenTa. OmpeereHue mMOJI0KEeHUS TOUKYA Ha

norapudMudecKkne |rpaduie mo ee KoOopaAuHATAM 1 HA00OPOT.

Y TPUTOHOMeE- HNcnonb3oBanme CBOMCTB PYHKITUAH /15T CPABHEHUS

TpUYIeCKUue 3HAYeHUH cTelleHel 1 JIorapugMoB.

dbyHKIIH. ITocTpoenne rparKoB CTEIIEHHBIX U JIOrapUPMHIIECKHX

OoGpaTHsbie byHKIII].

TPUTOHOMeE-

TPUYECKUe

dbyHKIMN

Conep:ranue XapakTepuCTHKa OCHOBHBIX BUJIOB
o0yuyeHus NeATeJIBHOCTH CTYyAEeHTOB (Ha YPOBHE y4eOHbIX

e CTBHIT)

Pemenne moxasaTeIbHBIX 1 JI0rapuMUAUECKIX
yPaBHEHHUM 1 HEPABEHCTB I10 M3BECTHBIM AJITOPUTMAM.
OsHakoMJIeHHE C ITOHATHEM HellpepbIBHOM
HepHOgNYECKOr (PyHKIIMH, POPMYJIHUPOBAHNIE CBOMCTB
CHHYyCa W KOCHHYyCa, IIOCTPOEHNE UX IPaduKOB.
OsHakoMJIeHHE C IIOHATHEM IapMOHHUYECKUX KOJIe0a M
U IIpUMepaMU TapMOHUYECKUX KOJIeOAHU IS OITMCAHUS
MIPOIIECCOB B (pH3MKe U APYTUX 00/IACTIX SHAHMUI.
OsHakoMJIeHHE C ITOHATHEM Pa3PhIBHOM II€PUOTUIECKOM
byHKITMHI, hopMyIUMPOBAHHE CBOMCTB TAHTEHCA U
KOTaHIreHCca, IOCTPOeHe UX IPaduKOB.

[Ipumenenme cBOHCTB PYHKITHH OJIsI CPABHEHUST
3HAYEHHUH TPUTOHOMETPUUECKUX (PYHKITUH, PeIleHIsI
TPUTOHOMETPUUECKHUX ypaBHeHUi. Ilocmpoerue
2paguro8 06PAMHbIX MPULOHOMEMPUUECKUX DYHKUUL U
onpedesienue no epagpuram ux ceoticms. BoimonHeHre
mpeodbpa3oBaHusa IPadpUKOB
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HAYAJIA MATEMATUYECKOT'O AHAJIN3A

ITocnenoBarenpHoC |O3HaKOMIIEHUE C IOHATHAEM YHCIJIOBOM

TH

II0CJIEeIOBATEJILHOCTH, CIIOCO0AMHU ee 3aIaHusd,
BBEIUMCJIEHUAMU ee 4iIeHOB. O3HaKoMieHue ¢ NOHAMUeM
npeoenia nocnedosamenibrhocmu. O3HaAKOMIICHHE C
BEIYKCJICHAEM CYMMEBI 0€CKOHEUYHOT'0 YKCJI0BOTO PsIa Ha
IIpHUMepe BEIYKUCICHUS CYMMBI 0€CKOHEYHO yOBIBAOIIEH
reOMEeTPHUYECKOM IIPOrPECCH.

Pemenue 3amau Ha npuMesnenne OPMYJIbL CyMMBI
0eCKOHEYHO yOBIBAIOIIEH TeOMETPHUYECKOM IIPOTrPECCHum

IIpoussoguas u ee
IHpUMEeHeHue

OsHakoMmiieHue ¢ IIOHATHEM ITPOU3BOTHOM.

Nayuenne u popmyInpoBaHUe ee MEXaHUYECKOTO U
reoMeTPUYEeCKOT0 CMBICIIa, H3ydeHre aJITOpUTMa
BBIUHMCJICHNS IIPOU3BOAHOMN HA IIPHMeEPEe BEIYKCICHUS
MTHOBEHHOM CKOPOCTH B YIJIOBOTO K0d(pHITeHTa
KacaTeJbHOM.

CocraBiieHre ypaBHEHHs KacaTeJbHON B 00IIeM BHIE.
VcBoenwue mmpaBui JuddepeHIInPoBaAHNS, TAOIUITBI
IPOM3BOAHLIX dJIEMEHTAPHBIX (PYHKIMI, IPUMEHeHe
i1t pudppe peHIINPOBaAHNS (PYHKITUH, COCTABJICHUS
ypaBHEHHUs KacaTeJbHOU. 3yueHne TeopeM 0 CBSI3H
CBOMCTB (PYHKIIMH ¥ IPOMU3BOLHOMN, POPMYJINPOBKA HX.
[IpoBemenue ¢ TOMOIIBIO ITPOU3BOTHOM HCCIIETOBAHUS
dyHKIINH, 3aTaHHOM (POPMYJIO.

YceraHoBeHMe CBSI3H CBOMCTB (DYHKITUN U IIPOM3BOIHOMN
10 X I'pauKaM.

[TpuMmeHeHME TPOU3BOTHOM JIJIS PEIeHUs 3a71a4 Ha
HaXO0KJIeHre HAan0OoJIbIIero, HaMMeHbINero 3HaUeHUI U
HA HAXOMKJIEeHHe dKCTpeMyMa

IlepBooOpasuas u
HHTEerpaJ

OsHakoMJIeHMe C IIOHATHEM HHTeTrpaJia u
nepBooOpasuoi. MsyueHne mpaBuia BEIYUCIEHNS
nepBoobpasuoi u Teopembl Hbrorona— Jleiouuiia.
Permrenne sagau Ha ¢cBA3b IepBOOOPA3HON U ee
IPOM3BOSHOM, BEIUYKMCICHNE IIePBOOOPA3HON JIsI JAHHOMN
dyuKIITIT.

Permrenne 3agau Ha mpuMeHeHMe HHTETpaia JIJIsd
BBIUHMCJICHNUS PU3NYECKUX BEJIMYHH U ILJI0IIA el

YPABHEHUA U HEPABEHCTBA

YpaBueHusa u

O3HakoMJIeHHE C IIPOCTEHIIINMU CBEIeHUSIMU 0 KOPHIX

CHCTEMBI anreOpanvyecKux ypaBHEHU, MOHATUAME UCCJIEIOBAHUS
YpPaBHEHUU YPaBHEHUU U CUCTEM YpPaBHEHUIA.
HepaBencTra u NayueHnne Teopun paBHOCHJIBHOCTH YPABHEHUH U ee
CHCTEMBI npuMmeHeHUsd. [loBTOpeHmne 3anmcu pereHus
HEPaABEHCTB C CTAHIAPTHBIX YpaBHEHU, TPUEMOB IIpeo0pa30BaAHUST
JABYMs YPaBHEHUH JJId CBEJIEHUS K CTAHIapPTHOMY YyPaBHEHUIO.
nepeMeHHbIMU

Conep:xanue XapaxkTepucTUKa OCHOBHBIX BUIOB

o0yuyeHus esITeJIbHOCTH CTY/I€HTOB (HAa YPOBHE YI€0HBIX

INEeMCTBUIT)

Pemrenne panmonaabHBIX, HPPAIIMOHAILHEIX,
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IOKAa3aTeJIbHBIX U TPUTOHOMETPUYECKUX YPABHEHUN U
CHCTEM.

Ncmiosrb3oBaHMe CBOMCTB U IPadUKOB (DYHKITHH JIJIsT
perteHusi ypaBHeHu. | loBTOpeHME OCHOBHBIX ITPUEMOB
perreHus cucteM. PellieHre ypaBHEHHN C IIPUMEeHEHUEM
BCEX IpHeMOB (pa3JjIo:KeHUsI Ha MHOKUTEJIN, BBeIeHUS
HOBBIX HEU3BECTHBIX, IT0JICTAHOBKHU, IPaUIECKOTO
MeTo/1a).

Pemenne cucrem ypaBHeHMUIT ¢ MpUMEHEHUEM
Pa3IMYHBIX c110c000B. O3HaAKOMIIEHHE C OOIITUMU
BOIIPOCAMU peIeHUsI HEPaBEHCTB U UCIT0JIb30BaHUE
CBOWMCTB U TpaduKOB (PYHKITUI IPHU PEITeHUuN
HepaBeHCTB. PerreHne HepaBEeHCTB U CUCTEM HEPABEHCTB
C IIpUMEHEHUEM Pa3JIUIHBIX CIIOCOOOB.

[TpumeHeHME MaTeMaTUYECKUX METOOB JIJIS PEIeHUsT
COJIepsKaTeJILHBIX 3a/1a4 U3 PA3JIMYHBIX 00JIaCTeH HAYKU
u mpakTuku. UHTEepIIpeTnpoBaHre pe3yIbTaToB C yUeTOM
peaJIbHBIX OTpaHUYeHUH

OCHOBHbIE MOHATUSA
KOMOWHaTOPUKH

N3syuenne npaBuia KOMOMHATOPUKN 1 IPUMEHEHNE IPHU
pelleHny KOMOMHATOPHBIX 3a0aY.

Pertenne xkoMOMHATOPHBIX 3aa4 METOIOM IIepebopa 1 110
MIPABUJIYy YMHOMKEHUS.

OsHakoMJIeHE C TTIOHATUIMUA KOMOMHATOPUKH:
pa3MeIeHuaMU, COUeTaHUAMU, ITepecTaHOBKAMU U
dopmynamu g ux Berunciaeuausa. O0bscHeHNe U
npuMeHeHUe POPMYJI JJIs BEIYUCIEHU pa3MeIleHnH,
IIepecTaHOBOK M COUYETAHUI IIPU PelIeHnr 3a1aY.
Osnrakomirenue ¢ OmHomom HploToHA 1 TpeyroJIbHHKOM
[Tackaia. Pemenne mpakTudeckux 3agad C
WICITOJIb30BAHHEM IMOHATUH ¥ TPaBUJI KOMOMHATOPUKHU

IAAeMEeHTbI TEOPUU
BEpPOATHOCTEN

N3yuenne K1accuuecKoro onpeaeeHns BEepOSITHOCTH,
CBOMCTB BEPOSATHOCTH, TEOPEMBI 0 CYMME BEepPOSITHOCTEI.
PaccmoTrpenue mpruMepoB BEIYUCIEHUST BEPOSTHOCTEH.
Pemrenne 3agau Ha BEIUMCIEHNE BEPOSTHOCTEH COOBITHIA

I'EOMETPUSA

IIpsimble U MJIOCKOCTH
B IIPOCTPAHCTBE

®opMynupOBKa U MPUBEAECHUE J10KA3aTEIbCTB IPU3HAKOB
B3aMMHOT0 PACIIOJIOKEHUSI IPSIMBIX U MJIOCKOCTEH.
Pacrnio3HaBaHue Ha yepTekax U MOJAEISAX Pa3INUHBIX CIy4aeB
B3alMHOTI'O PACIIOJIOKEHUSI IPSMBIX U INIOCKOCTEH,
apryMEHTHPOBAaHME CBOMX CyXAeHUU. PopMynupoBaHue
OTIPEJCNICHUH, IPU3HAKOB U CBOWCTB MapaJUIEIbHBIX U
HNEepHEeHIUKYISAPHBIX MIIOCKOCTEH, ABYTPaHHBIX M IMHEHHBIX
YTJIOB.

BrIinonHeHne nocTpoeHus YIriaoB MeX1y IpSIMbIMH, IPIMOH 1
IJIOCKOCTBIO, MEX/1y IJIOCKOCTSIMU 110 OITUCAHUIO U
pacrno3HaBaHUE X Ha MOJCIIAX.

[IpumeHeHre NIPU3HAKOB U CBOKCTB PACIIONIOKEHUS IPSMBIX U
IJIOCKOCTEN MU PELIEHUH 3aa4.

N300pakenue Ha pUCYHKaX U KOHCTPYHPOBAHHE HA MOJIEIIAX
NEPIEHANKYIISIPOB U HAKJIIOHHBIX K TNIOCKOCTH, IPSMBIX,
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NapajuIeIbHbIX INIOCKOCTEH, YIVIOB MEXKY IIPSIMOU U
IUIOCKOCTBIO U 0O0CHOBAHUE MOCTPOCHUSL.

Pewrenue 3a1a4 Ha BEIYMCIICHHE T€OMETPUYECKUX BEJIUYMH.
Onucel-BaHuE pacCTOSIHUS OT TOYKU /10 IUIOCKOCTH, OT IIPSIMOM
JI0 TUIOCKOCTH, MEXAY IUIOCKOCTSIMH, MEXKY CKPEIIMBAIOIIMMHUCS
OPSIMBIMU, MEXK]Ty IPOU3BOJIBHBIMU (PUTypamMH B IPOCTPAHCTBE.

Conepxanue
o0yueHust

XapakTepuCcTHKA OCHOBHBIX BU/0B JAeITEJIbHOCTH
CTY/A€HTOB (HAa YPOBHe Y4eOHBIX /IeiicCTBHI)

DOopMyIMPOBAHKE U TOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTOSHUSX (TEOPEM CYLIECTBOBAHMUS, CBOMCTBA).
N300pakenue Ha yepTexax U MOJEIAX PacCTOSTHUS U
000CHOBaHME CBOUX CyxJAeHUHN. OnpeieneHre U BEIYUCICHNUE
paccrosHui B mpocTpaHcTse. [Ipumenenue popmyn u Teopem
IJIAHUMETPUU I pEelIeHus 3a/1a4.

O3HaKoOMJIEHHE C IOHSITHEM MapaJUIeIbHOTO MPOEKTUPOBAHUS U
€ro CBOMCTBaMHU. Popmynuposanue meopemvl 0 Niouaou
OpPMO2OHANILHOU NPOEKYUL MHO20Y20NbHUKA.

[Ipumenenue Teopuu a1 000CHOBAHUS IOCTPOECHUN U
BBIYMCIIEHUN. APryMEHTUPOBAHUE CBOMX CYKJIECHUN O B3ANMHOM
PacroJIo’KeHUU MPOCTPAHCTBEHHBIX QUTYp

MHOrorpaHHUKHU

Onrcanne 1 XapaKTePUCTUKA PA3TUIHBIX BUIOB
MHOTOTPaHHUKOB, TIEPEUYHCIICHUE UX DJIEMEHTOB M CBOMCTB.
N3o6paxenne MHOTOTPAaHHUKOB M BHITIOJTHEHUE TTOCTPOSHUS Ha
M300paKEHUSAX U MOJICISIX MHOTOTPAaHHUKOB.

BrrunciieHue JTUHEMHBIX AJIEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOH(PUTYpaALIUSIX, ApTYMEHTUPOBAHUE CBOUX
CYy)KJIeHUH. XapaKTepUCTUKa U N300pakeHne
CEUCHMS,pA36ePMKU MHO202PAHHUKOS, BBIYUCIICHHE TIIOIIAIeH
MOBEPXHOCTEM.

[TocTpoenue mpocTeHmmMx ceueHnil Kyda, MPU3MbI, TUPAMUJIBL.
[IpuMeHnenne GakToB U CBEICHUN U3 INIAHUMETPHUH.
O3HaKkOMJIEHUE C BUJAMU CUMMETPHUI B IPOCTPAHCTBE,
(hopmyIupOBaHUE OMPEICTICHUI U CBONCTB. XapaKTEPUCTHKA
CUMMETPHUH TeJ BPAIICHUS] © MHOTOTPAaHHUKOB.

[IpuMeHeHre CBOMCTB CHMMETPHH TPU PEIICHUH 3a/1a4.
Hcnonp3oBanue MpuoOPETEHHBIX 3HAHUH IS UCCIIEAOBAHUS U
MOJICIIMPOBAHUS HECJIOKHBIX 3a]1a4.

N3o0paxeHnne 0CHOBHBIX MHOTOTPAHHHUKOB ¥ BBITTOJTHEHUE
PHCYHKOB IO YCIIOBUSM 3a]1a4

TeJia 1 MOBEPXHOCTH
BpALllCHUs

O3HakoMJIeHHE ¢ BUJIAaMU TeJl BpalleHus, JOpMYITHUPOBAHUE HX
OTPENICIICHUN U CBOMCTB.

DopMyIMpOBaHUE TEOPEM O CEYEHUH LIAPA IIIOCKOCTBIO U
IUIOCKOCTH, KacaTelabHOM K cepe.

XapakTepucTuka U U300pakeHHe TN BpalleHUs, UX Pa3BEePTKH,
CEYCHHUS.

Pemenue 3a1a4 Ha IOCTPOEHUE CEYEHUM, BBIUYNCIICHUE JIJIVH,
pacCTOsHUM, yrioB, moaaeu. [lposenenue nokaszarenbHbIX
pacCyXI€HUI NIPHU PELICHUH 3a1a4.

[IpumeHeHne CBOMCTB CUMMETPHUM TIPU PELLICHUH 3a]1a4 Ha Tella
BpaIIeHHs], KOMOMHAIINIO TEeTI.

N300paskeHne OCHOBHBIX KPYTIIBIX TEJl U BHIMOJTHEHNE PUCYHKA
10 YCJIOBUIO 3aJ1a4
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N3mepenus B O3HakoMIIEHHE C TIOHATHSIMH TUIOIIAAN U 00beMa, aKCHOMaMU
reoMeTpHuu CBOMCTBAaMH.

Pemienue 3a1a4 Ha BRIYUCICHHUE TUIOMIAACH TUIOCKUX (UTYD C
MPUMEHEHHEM COOTBETCTBYIOUINX (GOPMYI U (PaKTOB U3
wiaHuMeTpun. M3yuenne TeopeM 0 BbIYUCIEHUH 00BEMOB
IIPOCTPAHCTBEHHBIX TEJI, PELICHHUE 3a/1a4 Ha IPUMEHEHNE
(dopmyn Berancienus 00beMoB. M3yuenue Gopmyn s
BBIUYHCIICHUS IJIOIAJIe MOBEPXHOCTEW MHOTOTPAaHHUKOB U TEJ
BpaIllCHHUS.

O3HaKOMJIEHHE C METOJIOM BBIYMCIICHUS TUIOIIAIU IOBEPXHOCTH
cdepsl. Pemenue 3a1a4 Ha BEIYHUCIICHUE TIOMIA/ICH TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJ

Koopaunatel n O3HakoMJIeHHEe ¢ IOHATHEM BekTopa. M3yueHnue nexaptoBoit

BEKTOPbI CUCTEMbI KOOPAMHAT B IPOCTPAHCTBE, IOCTPOEHUE 10 3aJaHHBIM
KOOpJIMHATaM TOYEK U IJIOCKOCTEHN, HAXOKEHHE KOOPANHAT
TOYEK.

Conep:xanue 00y4eHus: | X apaxTeprcTiKa OCHOBHBIX BHIOB JCATEILHOCTH CTYACHTOB (Ha
YpOBHE Y4€OHBIX TCHCTBUI)

HaxoxnaeHnue ypaBHEeHU OKPY>KHOCTH, chepbl, IIIOCKOCTH.
Brrunciienue pacCTOAHUI MEXTy TOUYKaMU.

N3ydeHune CBOMCTB BEKTOPHBIX BEJIMYMH, IPABHII PA3JIOKECHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, TPABHII HAXOKACHUS
KOOpJIMHAT BEKTOPA B MPOCTPAHCTBE, MTPABUII IEUCTBUM C
BEKTOPAMH, 3aJAHHBIMH KOOPANHATAMHU.

[IpumeneHne Teoprn IpH PEIICHUH 3a/1a4 Ha IEUCTBUS C
BeKTOpamHu. M3yueHune CKasipHOTO MPOU3BEICHUS BEKTOPOB,
BEKTOPHOT'O YpaBHEHUS NMPSAMOM U TNIOCKOCTH. [[puMenenue
TEOPHUH MPHU PELICHUH 3a7a4 Ha IEHCTBUS C BEKTOPAMH,
KOOPAWHATHBIA METOJl, IPUMEHEHHE BEKTOPOB ISl BBIYMCIICHUS
BEJIMYUH YIJIOB U paccTOSTHUN. O3HAKOMIIEHHE C
JI0Ka3aTelIbCTBaMU TEOPEM CTEPEOMETPHUU O B3aUMHOM
PacIONOKEHNHU MPSAMBIX U IJIOCKOCTEH C UCTIOJIb30BAHUEM
BEKTOPOB

6.Y‘—IEBHO-METOI[I/I‘—IECKUOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUME PABOYEU ITPOI'PAMMBI YYEBHOU JUCHHUIIJIMHBI
«MATEMATUKA»

B T'BIIOY «BeTnyXCKHUU JI€ECOAarpOTEXHUUYECKUU TEXHUKYM),
peanu3yiomieM  o0pa3oBaTElbHYIO NOpOrpaMMy  CpeaHero  oOlmiero
obpazoBanus B npeaeinax ocBoeHus OII CIIO nHa 06a3ze OCHOBHOIO
o01rero od0pa3zoBaHUsl, UMEETCS y4YEOHBbIM KaOWHET, B KOTOPOM HMEETCS
BO3MOXHOCTh OOecnedyuTbh CBOOOAHBIN aocTtyn B HMHTEpHET BO Bpems
y4eOHOro 3aHsITUSI U MEePUOJI BHEYUYEOHOU AEesITeJIbHOCTH OO0YyYarolmnuXCH.

ITomenienue kabuHeTa yaoBJeTBOpsieT TpedoBaHussmM CaHUTApHO-
SMUJICMHUOJOTHYECCKUX NpaBuil U HOpMaTuBOB (CaHlIuH 2.4.2 Ne 178-02)
u OCHAIIIEHO TUITOBBIM obopynoBaHue, B TOM qucie
CIICIMAJIU3UPOBAHHON y4eOHOU MeOelbl0 U CpeJiICTBaMU OOyUYCHUS,

JIOCTaTOYHBIMHU JUUISI BBINOJHEHUSI TPEOOBAHUU K YPOBHIO ITOJATOTOBKHU
00yYaronmxcsI.
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B xabuHere uMmeeTcsi BO3MOXKHOCTh 00€CIeUnTh CBOOOJHBIN JOCTYN K 31EKTPOHHBIM
y4eOHBbIM MaTepHajlaM [0 MaTéMaTUKe, UMEIOIIHECS] B CBOOOITHOM JOCTYIE B CUCTEME
WNuTepHeT (371€KTPOHHBIE KHUTH, IPAKTUKYMBbI, TECThI, MaTepuaisl EI'D u ap.) Bo Bpems
y4eOHOTr0 3aHIATHS U B IEPUOJ BHEAYIUTOPHOMU AEATENBHOCTH 00YHatOIINXCS.

CoctaB yuebHO-MemoOuueckoeo W MamepualbHO-mexHuieckoeo 00ecreueHus
MporpaMmbl y4eOHON AUCHUILIUHBI «MaTteMaTuka BXOAST:

e MHOrOQpyHKIMOHANbHBIA  KOMIUIEKC  Mpenojasatens  (MyJIbTUMEIUWHOE
0o0opyAoBaHUEe, TOCPEACTBOM KOTOPOI'0 YHACTHUKUA 00Pa30BaTEIbHOTO MPOLECCa MOTYT
MPOCMATPUBATh BU3YaAJIbHYI0O MH(OPMAIMIO [0 MaTeMaTHKe, CO3/1aBaTh MPE3EHTALIMH,
BUJIEOMATEpUabl, UHbIE IOKYMEHTHI);

® HarJsiaHBIC mocooust (KOMHHCKTBI y‘I€6HBIX Ta6J'II/II_[, I1J1aKaTOB, I[I/II[aKTI/I‘ICCKI/Iﬁ
MaTcpuall; MOACJIN MHOTOTPAHHUKOB U TCJI BpAIICHUA U I[p),

L4 I/IH(I)OpMaI_II/IOHHO-KOMMyHI/IKaTI/IBHBIe CpeacTBa,
® DKPAHHO-3BYKOBBLIC HOCO6I/ISI;

® KOMIUIEKT TEXHHUYECKOM JOKYMCHTAIlMKM, B TOM YHCJIC ITIACIIOPTa Ha CpCACTBaA
O6y‘{€HI/ISI, HHCTPYKIHH I10 UX MCITIOJIb3OBAHUIO U TCXHHUKC 6630HaCHOCTI/I;

e Oubnuoreunslii ¢ona (yueOHUKH, ydeOHO-MeTonuueckue KoMmriuiekTol (YMK),
CHPaBOYHMKH, HAyYHO-TIOMYJISIpHAs JHUTEepaTypa, KOTOpble 00ecneuMBarOT OCBOCHME
y4yeOHON IUCHUIUIMHBI «MareMaTuka», pPEeKOMEHJOBaHHbIE WJIM JOINYIIEHHbIE MJIs
UCMOJb30BaHUsI B NPOPECCHOHANBHBIX  00pa30BaTENIbHBIX  OpraHMU3aLUsX,
pearn3yonx 00pa30oBaTeNIbHYIO IPOrpaMMy CpeaHero oOmiero oOpa3oBaHUS B
npeaenax oceoeHust OIT CITO Ha 6a3e ocHOBHOTO 00111€T0 00pa3oBaHus).

7 IIEPEYEHb PEKOMEH/IYEMBIX YUEBHBIX U3JAHWI, UHTEPHET-
PECYPCOB

Jlna cmyoenmog:

OcHOBHBIE HCTOYHHUKH:

1. bBammmakoB M.M. Marematuka. YueOnuk aiust HITIO u CIIO. TPU® OUPO — M.:
2014

2. bammakos M.M. MaTtemaruka. 3agadauk: yueO. mocodue. — M.: 2014

3. Aranacsn JI.C., byry3zos B.®., Kagomres C.b. u ap. ['eomerpus

(6azoBbIii ypoBenb). 10-11. — M.: 2014

JlonoJHuTeIbHbIE HCTOYHUKU:
1. Amumos IIILA. u ap. Anredpa u Havana ananuza. 10 (11) k1. — M.: 2014
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2. bammakoB M.I. Matematuka. COOpHUK 3a7a4 NpOo(PHIbHON HAPABICHHOCTH
yue0. mocobue. — M.: 2014

3. baimmakoB M.1. COopHuk 3a1a4: yue6. mocobue (0a30BbIil ypoBeHb). 11 KiI. —

M.: 2014

4 boromonoB  H.B. Maremaruka: yueb. gna ccyzoB /H.B.Boromosnos,
[1.1.Camoiinenko.-5-e u3f., crepeotut. - M.: [Ipoda, 2014-395, [5] c.: uin.

5. Aurebpa u Hayama anammsza. 10-11 xn.: B aByx wactax. Y. 1:
VYueb.isio0meoopazosar.  yupexaenuit / Mopakouy A.I. — 5-¢ w3n. — M.:
Muemo3suna, 2014, — 375 c.: ui.

/.AnreOpa m Hayana a”anuza. 10-11 xn.: B nByx wactax. Y. 2: 3agaynuk 1is
obmeo6pazosar. yupexaenuii / A. I'. Mopakosuy, JI. O. Jlenunmena, T. A. Kopemikoga,
T. H. Mumyctuna, E. E. Tynbuunckas; Ilong pen. A. I'. Mopakosuya. — 5-e uza. — M.:
Muemosuna, 2014, — 315 c.: win.

CnpaBouHnasi:

1. Kpamop B.C. IToBTOpsieM u cucTeMaTU3UPyEM IIKOJIBbHBIN KypcC anreopsl U

Hauana aHanu3a. [Ipocsemenune, 2014r.
2. Upmkun A.I'. CnpaBounuk no matemartuke. «Hayka»; Mocksa — 2015r.

na npenodagameeii

1. O6 o6pazoBanuu B Poccuiickoit denepannu. denepanpHbiii 3akoH Poccuiickoit
®deneparuu ot 29 aexadps 2012 r. Ne 273-D3

2. @enepanbHBIA TOCYAAPCTBEHHBIH  0Opa30BaTeNbHBIM  CTAHAAPT  CPEIHETO
(momuoro) o6miero obpaszoanus. YTB. Ilpukazom Munobpuayku Poccum ot 17 mas
2012 1. Ne 413

3. IIpukaz Mwunobpuayku Poccun ot 29 nexabps 2014 1. Ne 1645 «O BHeceHuu
U3MEHEHUH B Tpuka3 MUHHCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoit denepannu ot
17 mas 2012 r. Noe 413 «OO0 yrBepxkaeHuu ¢GeaeparibHOTO TOCYAapCTBEHHOTO
00pa3oBaTeILHOTO CTaHIapTa CpeaHEro (MOJTHOTO) 00IIero 0Opa3oBaHuUs».

4. PexoMeHIanuu MO OpPraHU3aIMU MOJYYEHHS CPEeJIHEro oOIIero oopa3oBaHHs B
npenenax OCBOCHUSA O0pa3oBaTEeNbHBIX MPOrPAaMM CpPEIHEro MpodhecCHOHATBHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOTO 0O0Imero oOpa3oBaHHS C Y4YeTOM TpeOOBaHMIA
denepanbHbIX TOCYAApCTBEHHBIX O0pa30BaTENbHBIX CTAaHAAPTOB M  TMOJydaeMOu
npodeccun wWiM CrenuaibHOCTH CpeaHero MpodeccuoHaIbHOr0 00pa3oBaHus (IMTMCHMO
JlenapraMeHTa TOCYJapCTBEHHOW MOJHUTUKU B cepe MOATOTOBKM pabOuMX KaJapoB H
JITO Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

HNHTEepHET-pecypehl:

http://school-collection.edu.ru — snekTpoHHBI y4eOHUK «MaTemaTthka B IIKOJE,
XXI Bek».

http://fcior.edu.ru - wHpOpMAIMOHHBIE, TPCHUPOBOYHBIE W  KOHTPOJIGHBIC
MaTeprabl.

www.school-collection.edu.ru — enunas kosutekmnus [{ndpoBIX 00pa3oBaTEIBHBIX

pecypcoB

Deoepanvrvie 00pazoeameibible HOPHIATbL:
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1. www.fipi.ru
2. Www.ege.edu.ru

Memoouueckue pazpadoomeu:

. www.math.ru
. http://www.math_on_line.com

1
2
3. http://www.mathtest.ru
4. www.etudes.ru
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http://www.fipi.ru/
http://www.ege.edu.ru/
http://www.math.ru/
http://www.math_on_line.com/
http://www.mathtest.ru/
http://www.etudes.ru/
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