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1. MACIHOPT ITPOI'PAMMBbBI YUYEBHOU JUCHUITINHBI
MaTtemaTuka

1.1. IMosicHuTeIbHAA 3aMIMCKA

[Iporpamma  oOmieoOpa3zoBaTeibHOM  yueOHOM  JUCHMIUIMHBIMaTeMaTuka
NpeAHa3HAYCHAUIsl HW3YyYCHUS] MATEMATHKA B AJATBIPCKOM TEXHOJIOTHYECKOM
KOJUIEKE MunoOpa3zoBaHus UyBanmu,peaan3yronem 00pa3oBaTeIbHYIO
porpaMMmy CpeaHero ooOmero oOpa3oBaHUS B TMpeAeiax OCBOSCHHS OCHOBHOMU
npodeccruonanbHOi 00pa30BaTEILHON MPOTPaMMBI CpeIHEro MPOheCcCHOHATHHOTO
oOpa3oBaHMsi, Ha 0a3e OCHOBHOro oOmIero o00pa3oBaHUs TPU TOJATOTOBKE
CHEIUAINCTOB CpPEAHETO 3BeHA. Peanmzanus cpeaHero oOmero oOpa3oBaHUs B
mpeiesiax OCBOCHUSI OCHOBHOM Mpo(decCHoHaTbHOM 00pa30BaTEIbHON MTPOTPAMMEI 110
CHEUATbHOCTU(TEXHUYECKUH TNMPOGuUIb), OCYIIECTBISETCSIHA OCHOBE TpeOOBaHUMA
®I'OC cpennero o0iero 00pa3zoBaHUs,IPEABIABISIEMBIX K CTPYKTYPE, COJIEPKAHUIO
U pe3yJbTaTaM OCBOCHHMsI y4eOHOM NUCUUIUTMHBI MareMaTuka, B COOTBETCTBUU C
MIPUMEPHOH MTPOTrpaMMoit 00111e00pa3oBaTeIbHONYYECOHON JUCITUIIIMHBI MaTemMaTuka
uisi npodeccuOHANbHBIX ~ 00pa3oBaTeNbHBIX  OpraHu3aluii, ¢  y4eToM
TpeboBaHM(peAepaTbHBIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX CTaHAAPTOB IIO
MOJIy4aeMOW CEUaIbHOCTH.

Conepxanue mnporpamMMbl — MaTeMaThka  HampaBJIEHO Ha JIOCTHXKCHHUE
CHEQYIOIINX LeJIe:

o obecrnieueHue CGHOPMUPOBAHHOCTU TPEACTABICHUNA O COIMATBHBIX,
KyJIbTYPHBIX HACTOPHUCCKHUX (DAKTOpAX CTAHOBIICHUS MaTEMATHKH;

o oOecrieueHue CHOPCUPOBAHHOCTU JIOTMUECKOTO, AJITOPUTMHYECKOTO U
MaTEMaTUYECKOTO MBIILICHHUS;

o oOecrieueHne CPOPMUPOBAHHOCTH YMEHHU MPUMEHSATH TOJyYCHHbIS
3HAHWS NP PEIICHUH PA3INIHBIX 337134,

o obecrieueHue CHOPMUPOBAHHOCTH NPEACTABICHUM O MaTEMaTUKE Kak

4acTU OOIIEYEIOBEUECKON KYJIbTYPhl, YHUBEPCATBLHOM SI3bIKE HAYKH, TTO3BOJISIOIIEM
OMHCHIBATh U U3y4aTh PEAIbHBIC MPOIIECCHI U SBICHUS.

B mporpammy BKIIIOYEHO coaep)kaHUE, HampaBieHHOE Ha (OPMHUPOBAHHUEC Y
CTYJICHTOB KOMIICTEHIIUM, HCOOXOAUMBIX JJis KauecTBeHHOTO ocBoeHus: OITOIT CI1O
Ha 0a3e OCHOBHOIO oOOIero oOpa3oBaHUS C TMOJYYEHHEM CpPEIHEro OOIIero
o0pa3oBaHus, HA OCBOCHHE MPOrpaMMBbI TOJATOTOBKH CIEIIUAIICTOB CPEIHETO 3BEHA.

[Iporpamma yaeOHOM JTUACUUTUINHBI MarematukapackpbIiBaeT
cCoJiep>KaHMeyuyeOHOro  Marepuala,  IOCIeI0BaTeIbHOCTh ~ €ro  U3Y4YeHHS,
pacrpesieneHde yueOHbIX 4acoB,TeMaTHKY pedepaToB, UHAUBUIYAIHHBIX MPOECKTOB,
YYUTBIBas CreU(UKY MPOrpamMM MOATOTOBKH CIECIIMAIIMCTOB CPEIHETO 3BEHA.

1.2. O0mas xapakTepucTUKa y4eOHO! TUCHUILINHBI MaTeMaTHKa

Marematuka  sBisieTcs — QyHIaAMEHTaIbHOM  0OIIe00pa3oBaTeIbHON
JUCHUIUIMHOM €O  CJIOKMBIIMMCS YCTOWYUBBIM  COJAEpP)KAHMEM U OOIIKMMHU
TpeOOBaHUSAMHU K IMOATOTOBKE oOydarommxcs. B AJaThIpCKOM TEXHOJOTHYECKOM
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KOJUTEDKE, peaNTM3yIOITNX 00pa3oBaTenbHYIO mporpammy CPEIHETO
obmeroodpaszoBanus B npeaenax ocsoenus: OIIOIT CITO na 6a3e 0oCHOBHOIO 00I1IEro
oOpa3oBaHuUsl, U3yYECHUE MATEMAaTUKU MMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTH OT
npodust mpodecCUOHATBHOTO 00pa30BaHUsI.

IIpu ocBoenun cneunuanbHOocTe CIIO  21.02.053eMenbHO-UMYIIECTBEHHBIC
OTHOIIICHUS (TEXHUYECKUM npoduias)MaTeMaTUKasIBISETCS poUILHON
JTUCHUTUIMHON M U3y4YaeTcsl YIUIYOJICHHO. JTO BBIPAXKAETCS B COJEPKAaHUKM O0yUeHMUS,
KOJIMYECTBE YacOB, BHIICIISICMBIX Ha N3YUCHUE OTACIBHBIX TEM MPOTPAMMBI, TITyOUHE
WX OCBOCHHUS CTYJIEHTaMH, O0OBEME M XapaKTepe MPaKTUYECKUX 3aHATHN, BUIAX
BHEAYJIUTOPHON CaMOCTOSATEIbHOW paloThl CTyJAeHTOB. OOmMe eI H3Y4YeHUs
MaTEMAaTHUKH TPATUITMOHHO PEANTH3YIOTCS B YETHIPEX HAMPABIICHUSIX:

1) obuiee npeacTaBiaeHre 00 UACSIX U METOIaX MATEMATUKH;

2) UHTEJIEKTyaJIbHOE Pa3BUTHE;

3) oBiajsieHre HEOOXOAUMBIMU KOHKPETHBIMU 3HAHUSIMUA U YMEHUSIMU;

4) BocnUTaTEIHLHOE BO3/ICHCTBUE.

Jiist Texaudeckoro npoduiis npopecCHoHaIbHOrO 00pa3oBaHus BBIOOD Iesei
CMENIaeTcsl B MparMaTHYECKOM HaIlpaBJICHUU, MPEAyCMaTPUBAIOIIEM YCUJICHUE U
pacuIMpeHne MPUKIATHOTO XapaKTepa M3YYeHUs] MAaTEMaTHUKH, MPEUMYIIECTBEHHOM
OpHEHTAIIMY Ha aITOPUTMHYECKUI CTHIIb I03HABATEIBHON JESTEIHHOCTH.

N3yuenne maremaTvku Kak mpoduiIbHON 001eo0pa3oBarenbHOl yueOHOH
TUCITUTIIMHBI, YAUTHIBAIOMICH CTIEIIM(PUKY OCBAUBAEMBIX CTYJECHTAMH CIICIUATLHOCTH
CIIO, obecrieunBaeTcs:
® BEIOOPOM PA3IMYHBIX MTOAXOA0B K BBEICHUIO OCHOBHBIX ITOHSATHIA;

e (popMupoBaHMEM CHUCTEMBbI y4eOHBIX 3aJlaHuii, oOecrneynBarOuX 3GHEKTUBHOE
OCYIIECTBJICHUE BRIOPAHHBIX 11EJIEBBIX YCTAHOBOK;

e 00OramieHreM CIEeKTpa CTHIEeH y4eOHOU JESITEIBHOCTH 3a CUET COTJIACOBaHUS C
BEIYIIAMH JICATCILHOCTHBIMH XapaKTEPUCTUKAMH BHIOPAHHOW CIIEIINATLHOCTH.
[IpogunbHas coctaBisitomas oOTpaxaercss B  TpeOOBaHUAX K  IMOJATOTOBKE
0o0y4Jarommxcsi B 4acTH:

e o0mel CHUCTeMBl 3HAHWHA: COJIEP)KATENbHBIE  TMPUMEPHI  HCIIOJIB30BAHUS
MaTEeMaTUYECKUX U U METOJ0B B IPO(ECCHOHATLHOM NEeATeTbHOCTH;

® IPAKTUYECKOTO  KCIOJB30BaHUS  MPUOOPETEHHBIX 3HAHUW W yMEHUM:
WHUBUYAIbHOTO YYEOHOTO OIbITa B TMOCTPOEHWU MAaTEMAaTUYECKHX MOJENEH,
BBITIOJIHEHUU UCCTIEA0BATEIIbCKUX MMPOCKTOB.

ConepxaHue y4yeOHOW JHMCHMIUIMHBI pa3padOTaHO B COOTBETCTBUM C
OCHOBHBIMH COJICPKATCIHbHBIMU JTUHUSIMH 00yUEHUS MaTeMaTHKE:

e anreOpawyeckas JUHUS, BKJIIOYAIONIAs CHCTEMATH3AIlMI0 CBEACHUH O YHCIIaX;
M3y4eHHE HOBBIX M 0000IIEHNE paHee U3YUEHHBIX Orepaluii (BO3BEJECHNE B CTEIICHbD,
W3BJICUCHUE KOPHSA, JIoTapu(MHUpOBaHWE, CHUHYC, KOCHHYC, TaHT€HC, KOTAHTEHC U
oOpaTHBIC K HUM);

® U3y4YCHUE HOBBIX BHJIOB YHCIIOBBIX BBIPAXKEHUN M (POPMYII; COBEPIICHCTBOBAHUE
MPAKTUYECKUX HABBIKOB U  BBIYUCIHMTEIBHONW  KYJIbTYPHI, pACHIMPEHHUE U
COBEPIIICHCTBOBAHHUE areOpanmdecKoro ammapara, cOpMHPOBAHHOTO B OCHOBHOMU
IIKOJIE, U €ro NMPUMEHEHHE K PEIICHUI0 MaTeMaTHYECKUX WM TMPUKJIAAHBIX 3aJad;



TEOPETUKO-(DYHKITMOHAIIbHAS] TUHUS, BKIIOUYAIOIIAs CHCTEMATHU3AINI0 U PACITUPECHHE
CBeICHMI O (PYHKIMAX, COBEPIICHCTBOBAHUE IpapuecKux yMEHUH; 3HAKOMCTBO C
OCHOBHBIMH HJCSIMH H METOJaMHU MaTEeMaTHYeCKOro aHalim3a B 00beMe,
MO3BOJIAIONIEM HCCIICJIOBATh dJEMEHTapHbIe (YHKIMM M peliath MpOCTeHIme
reoMeTpuyecKkre, GU3NICCKUe U IPyTrHe MPUKIaIHbIC 3a/1a4H,
® JIMHUS YPaBHCHHWW W HEPABCHCTB, OCHOBAHHAs Ha MOCTPOCHUU U HCCIICIOBAHUH
MaTEeMaTHUECKUX MOJIENeH, Mepecekaromasics ¢ anreOpandeckod U TEOPETHKO-
GYHKIIMOHATBPHOW JUHUSMH W BKJIIOYAIONIAs Pa3BUTHE M COBEPIICHCTBOBAHUC
TEXHUKH alre0pandecKkux MmpeoOpa3oBaHUi JJIA PEIICHUs YpaBHEHUW, HEPABEHCTB H
cucteMm; (POPMHUPOBAHUE CIOCOOHOCTH CTPOUTH U HCCIENOBaTh MpPOCTeHIIne
MaTEeMaTUYECKUEe MOJCIN TPH PEIICHUH MPUKIAIHBIX 3a7ad, 3a71ad U3 CMEKHBIX U
CTHCIMAILHBIX JUCIIUTIINH,
® TCOMETpUYECKas JIMHWA, BKIIOYAIONIas  HAIJSIHBIC  MPEACTaBICHHUS O
IIPOCTPAHCTBEHHBIX (UTYpax M H3Y4YCHHE WX CBOWCTB, (OPMUPOBAHUE M Pa3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpa)X€HUs,  pa3BUTUE  CIOCOOOB  TreOMETPUUYECKHUX
W3MEPCHUM, KOOPIMHATHOTO M BEKTOPHOTO METOJOB JIJISl PEIICHUS MAaTeMaTHIECKHIX
Y TIPUKJIQTHBIX 337129,
® CTOXacTWYeCKas JIMHWSA, OCHOBaHHAS Ha Pa3BUTUM KOMOWHATOPHBIX YMEHHH,
MIPEICTABIICHUA O BEPOSITHOCTHO-CTATUCTHYECCKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIEro
MUpa.

1.3. MecTO y4eOHO# TMCHUILIUHBI B Y4eOHOM IIaHe

VYuebHas jgucuuiuiiHa MaremaTukasBiasgeTcss TPOPUIBHON JIUCIUILIMHOMN
oOs3aTeNbHON MpeaMeTHO obnactu Matematuka u uHpopmatrka OI'OC cpennero
oO1iero oOpa3oBaHusI.

B AnarblpckoM TEXHOJOIMYECKOM Koiiemke MuHoOpazoBaHusi YyBammw,
peanu3yronieM 00pa30oBaTeNIbHYI0 MPOTpaMMy CpPEeIHEro oOImiero oOpa3oBaHUs B
npenenax ocsoeHus: OIIOIT CITIOna 6a3e ocHOBHOro 0011ero o0pazoBanus, yueOHas
IucuMIuiiHa MaremaTuka u3ydaercs BOOIeoOpa3oBaTEILHOM IHKIE Y4eOHOTO
miana OIIOII CIIO nHa 6a3e OCHOBHOrO OOIIEro00pa3oBaHUsl C MOJYyYEHHEM
cpeaHero ooiiero oopa3oBaHus.

B yueonsix mmanax [MIICC3 yueOnas mucummuivHa MaremaTthka BXOJIWUT B COCTaB
oOumx  00I1e00pa3oBaTENbHBIX  YYEOHBIX  JUCHUIUINH, (POPMHUPYEMBIX U3
oOs3aTenbHBIXIIPeMeTHBIX obnactelt ®I'OC cpemnero obimiero oOpa3oBaHuUs, IS
cneuranpHocTer  CIIO  cooTBercTByromero npopuis  MNpoPecCHOHATbHOIO
oOpa3oBaHUs.

1.4. Pe3yabTaThbl 0CBOCHUS Y4€OHOM TUCHMILTHHBI

OcBoeHue conaepkaHusi yueOHOM AUCHUIUIMHBI MaremaTuka oOecreunBaeT
JIOCTUKEHUECTY/ICHTAMU CJICAYIOIINX Pe3yJabTATOB:
* IUYHOCTHBIX:
-chOPMUPOBAHHOCTh ~ NPEACTaBIEHUM O MaTeMaTUKE KaK YHUBEPCAIHLHOM
S3bIKCHAYKHU, CPEJICTBE MOJICIMPOBAHUS SBJICHUN M TMPOIECCOB, UAEAX U METOJax
MaTEMAaTHUKH;



-  TNOHMMAaHME  3HAYUMOCTH  MaTeMaTUKH  JUIsI  HAayYHO-TEXHUYECKOTO
nporpecca,c(pOpMUPOBAaHHOCTh ~ OTHOLIEHMsI K MaTeéMaThKe Kak K  4acTu
00111eY€eI0BEYECKOMKYIBTYpPhI YepEe3 3HAKOMCTBO C UCTOPUEH pa3BUTHSA MaTEMATUKH,
HBOJIFOLIMEHMATEMATUUECKUX UIEH;

- pa3BUTHE JIOTUYECKOIO  MBIIUICHUS, IMPOCTPAHCTBEHHOIO  BOOOpaKEHHUS,
AJITOPUTMHUYECKON KyJIbTYPbl, KpUTUUYHOCTH MBIIUICHUSI HAa YPOBHE, HEOOXOIAMMOM
U0y nymen npodeccnoHaNIbHON NeATENbHOCTH, ISl IPOJIOJIKEHUSI 0Opa30BaHUs U
caM0o0Opa30BaHUS;

- OBJIaJICHUC MaTEMaTHYEeCKMMH 3HAHUAMHU U YMEHUSIMH, HEOOXOJUMBIMHU B
MOBCEIHEBHOM JKU3HHU, JJI1 OCBOCHUS CMEXHBIX €CTECTBEHHO-HAYUHBIX JUCIHUILIUH U
JUCIUIUIMH Tpo(eCCHOHAIBHOTO UKJIIA, 7S TOTyYeHUs: 00pa30BaHMs B 00IACTAX,HE
TpeOyIOMHMX YrIyOJIeHHON MaTeMaTH4eCKON MOATOTOBKY;

- TOTOBHOCTh U CIOCOOHOCTH K 0Opa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BaHUIO,HA
OPOTSOKEHUMM  BCEH  JKUM3HM; CO3HATEJIbHOE OTHOIIEHWE K  HENPEPHIBHOMY
00pa30BaHUIO KakK YCIIOBHIO YCIIEIIHOM npo¢ecCuOHaIbHON U
OOIIECTBEHHONACSTETbHOCTH;

- TOTOBHOCTh M  CIIOCOOHOCTh K  CAMOCTOSITEIBHOM  TBOPYECKOM U
OTBETCTBEHHOMNIEATEIBHOCTH;

- TOTOBHOCTb K KOJUIEKTUBHOM paboTe, COTPYAHMYECTBY CO CBEPCTHHKAMH B
o0pa30BaTeNbHOM, 0OIIECTBEHHO MOJIE3HOM, yUEOHO-UCCIIEI0BATENbCKOM, IPOEKTHON
UAPYTUX BUAX IEATEIHHOCTH;

- OTHOIIEHHE K TPO(ECCHOHATHFHOU MEATEIHHOCTH KaK BO3MOXHOCTH y4YacTHS B
pEIIeHWH JINYHBIX, OOINECTBEHHBIX, TOCYJapCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npo0JieM;

* MeTanpeAMeTHbIX:

-yMEHHE CaMOCTOSITEIbHO OMPEACNATh IeNu JESITEIIbHOCTH M COCTaBISTh
IUTAHBLICATEIbHOCTU;  CAMOCTOSITENIBHO ~ OCYIIECTBJISATh,  KOHTPOJUPOBATH U
KOPPEKTUPOBATh JIEATEIbHOCTh; HCIIOJIb30BATh BCE BO3MOXKHBIE pECYpChl IS
JOCTHKEHUANOCTABICHHBIX LEJIeH M peanu3alyy IUIaHOB JAESATEeIbHOCTU; BhIOMpPAThH
YCIICIIHBIECTPATETUH B PA3JIMUHBIX CUTYALIUSX;

- YMEHHME TPOAYKTHBHO OOIIATBCA M  B3aUMOJEICTBOBATH B  IpOLECCE
COBMECTHOMIEATEIbHOCTH, YUUTHIBATh MO3UIUH JIPYTUX YYaCTHUKOB JESTEIbHOCTH,
s dexTuBHO pazpemarb KOHPIUKTHI;

- BJQJICHHE HaBbIKAMM  T03HABAaTEIbHOM,  y4eOHO-MCCIENOBATENBLCKOW U
IPOCKTHOUIEATEIbHOCTH, HABBIKAMHM pa3pellieHus NpoOieM; CIOCOOHOCTh H
TOTOBHOCTh KCAaMOCTOSITETFHOMY IMOHWCKY METOJOB PEUICHHs MPAaKTHUYECKUX 3a7ad,
IPUMEHEHUIOPA3TUYHBIX METO/I0B TIO3HAHMS,

- TOTOBHOCTh W  CHOCOOHOCTH K  CAaMOCTOSITEIBHOM  WMH(pOpMAIMOHHO-
M03HABATEILHONICATEILHOCTH, BKIIIOUAsh YMEHHE OPHUEHTHPOBATHCS B Pa3IHMUHBIX
UCTOYHUKAXUHPOpPMAIMK,  KPUTHUYECKH  OIEHMBaThb W  HMHTEPIPETUPOBATH
uHGOpPMAIIMIO, TOTYYaEMYIO U3 Pa3IUYHBIX HCTOUHUKOB;

-BJIaJICHUE SI3BIKOBBIMHU CPEJCTBAMH: YMEHUE SICHO, JIOTUYHO U TOYHO H3JIaraThCBOIO
TOUKY 3pEHHSI, UCII0JIb30BATh aJICKBATHBIE A3BIKOBBIE CPEICTBA;

- BJAJICHHE  HaBbIKaMH  [IO3HABaTElIbHOM  pedieKkcuu  Kak  OCO3HaHUs
COBEPIIAEMBIXICHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHMI,
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TPAHULICBOETO 3HAHMUS M HE3HAHMS, HOBBIX MO3HABATENIBHBIX 33/1a4 U CPEICTB A

HXJIOCTHKCHUS,

-IICJICYCTPEMJICHHOCTh B TIOMCKaX W TMPUHITHU pPEHICHUN, CO0Opa3UTEIbHOCTD

WUHTYULIUS, Pa3BUTOCTh  IPOCTPAHCTBEHHBIX  MPEJACTABICHUN; CIOCOOHOCTH

BOCHPUHUMATh KPacoTy YU TAPMOHHUIO MUPA;

* IpeAMeTHbIX:

- cOpMUPOBAHHOCTD TMPEJCTABIICHUI O MaTeMaTUKE KaK YaCTH MHPOBOU KYJbTYPBI
U MECT€ MaTeMaTHUKU B COBPEMEHHOW LIMBUJIU3AIUHU, CIIOCO0AX OMHCAHUS SIBJICHUMN

pEATIbHOTO MUpPAa HA MATEMATUYECKOM SI3BIKE;

- chOpPMHUPOBAHHOCTH MIPEICTABICHUA O MATEMATHYCCKUX MOHATHSIX KaK BaKHEHIIIMX

MAaTEMATHYECKUX MOJENSAX, MO3BOJSIONIMX OIMUCHIBATh U M3Y4aTh Pa3HbIE MPOLECCHI

U SIBJICHMS,

- TMOHMMAHUE BO3MOXXHOCTH aKCMOMATHYECKOTO ITOCTPOCHHUS MAaTeMaTHYECKHUX

TEOpUii; BJIAJICHUE METOJIAMHU JI0Ka3aTEJIbCTB U AJITOPUTMOB PEIICHUS, YMEHHUE HX

MIPUMEHSATh, ITPOBOJMUTH JIOKA3aTECJIBLHBIC PACCYXKICHUS B XOJIE PEUICHUSA 33J]1ady;

BJIAJICHUE CTAHJAAPTHBIMHU IIPUEMAMHU PEUICHUSA PALMOHAIBHBIX U UPPALMOHAJIBHBIX,

[MOKAa3aTeJIbHbIX, CTCIECHHBIX, TPUTOHOMETPUUECKUX YpPaBHEHUHW W HEPABEHCTB, UX

CHUCTEM;

-MCII0JIb30BAHUE T'OTOBBIX KOMITBIOTEPHBIX MPOTPAMM, B TOM YHUCJIC JJISl [IOUCKA ITYTH

PEUIEHHS U WUTIOCTPALIMU PEIICHUS] YPABHEHUH U HEPABEHCTB;

-C()OPMUPOBAHHOCTh MPEJCTABICHUI 00 OCHOBHBIX TMOHSTUSAX MaTEMaTUYECKOTO

aHaju3a U UX CBOMCTBAX, BJIaJCHUE YMEHHEM XapaKTEePU30BaTh MOBEICHUE PYyHKIIHM,

WCMOJIb30BaHME TMOJIYYEHHBIX 3HAHUM JUISl OIMCAHWA M AaHali3a pPeallbHBIX

3aBHCUMOCTEH;

- BJAQJCHHE OCHOBHBIMM TOHATHUSIMH O INIOCKUX M  MOPOCTPAHCTBEHHBIX

reOMETPUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX;

- ¢(hopMHUPOBAHHOCTH YMEHHUSI PACIIO3HABATh T€OMETPHYECKUE (DUTYpPHI HA YepTexkKax,

MOJICJISIX U B PEAIBHOM MUPE;

- IPUMCHECHHUE U3YYCHHBIX CBONCTB T€OMETPHUCCKUX (PUTYp B HOPMYII IS PEIICHUS

FeOMETPUUECKUX 3a7a4 Y 3a]1a4 C MTPAKTUYECKUM COAECPKAHUEM;

- c(OpMHUPOBAHHOCTh TPEACTABICHUM O TIpoleccax M SBJICHUAX, HMEIOIINX

BEPOSTHOCTHBIM XapPaKTEp, CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHDE,

OCHOBHBIX MOHSATHUSX 3JIEMEHTAPHOU TEOPUU BEPOSITHOCTEM;

- yYMEHMM HaxXOAUTh M OLICHUBATb BEPOSTHOCTH HACTYIUICHUS COOBITUM B

MPOCTEUIINX MPAKTHYECKUX CHUTYaldsIX U OCHOBHBIE XapaKTEPUCTUKU CIIyYaWHBIX

BEJIMYMH; BJIAJCHUE HABBIKAMHU HCMOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM

MIpY PELICHUU 3a/adY,

-chOPMUPOBAHHOCTh TPEACTAaBICHUM O HEOOXOAMMOCTH JIOKA3aTeJIbCTB MPHU

000CHOBaHUU MAaTEMAaTHUYECKUX YTBEPXKJACHUN M POJIM aKCUOMATHKUA B MPOBEICHUU

JIETYKTUBHBIX PACCYKICHUN;

-c()OPMUPOBAHHOCTh TMOHATUWHOTO ammapara IO OCHOBHBIM paszfeiaM Kypca

MaTEeMaTHUKH; 3HAHUW OCHOBHBIX T€OpeM, (DOPMyYJ M YMEHUS UX NMPUMEHATH, YMEHUS

JIOKa3bIBaTh TEOPEMBI M HAXOJIUTh HECTAHIAPTHBIC CIIOCOOBI PEIICHUS 3a1aY,

- c(hopMUPOBAHHOCTh yYMEHUH MOJEIUPOBATH PEAbHBIE CHUTYallUH, HCCIEeN0BATh

ITOCTPOEHHBIE MOJEIHN, HHTEPIIPETUPOBATH MOJIYYECHHBIN PE3YIIbTAT;



- cOpMHUPOBAHHOCTh TPEACTABICHUA OO0 OCHOBHBIX MOHSATHUSIX MATEMATHYECKOTO
aHaJu3a U UX CBOMCTBAX, BIaJeHNE YMEHHUEM XapaKTepHU30BaTh MOBEICHUE (PYHKIIHM,
WCIMOJIb30BaHUE TOJYYEHHBIX 3HAHMM Ui OINMCAHUA M aHalu3a peajibHbIX
3aBUCHUMOCTEH;

-BJIQJICHUE YMEHHUSIMHU COCTABJICHUSI BEPOSITHOCTHBIX MOJIENICH MO YCIOBUIO 3aJ]a4u U
BBIYUCJICHUS BEPOSITHOCTH HACTYIUICHUS COOBITHM, B TOM YHCJIE C NMPUMEHEHHUEM
dbopmMys1 KOMOMHATOPUKH U OCHOBHBIX T€OPEM TEOPHUHU BEPOSTHOCTEH; UCCIEAOBAHUS
CIIyYalHBIX BEJIMYHH O UX PACTPENAECTICHHUIO.

BbinnyCKHHUK HA yrjiy0JIeCHHOM YPOBHE HAYUYMTCS:

CcBOOOJIHO  OMEpPHpPOBaTh TMOHATHUSAMHU: HATypalbHOE YHCIO, MHOXECTBO
HATYpaJIbHBIX YHCEJ, IIeJI0€ YUCIIO, MHOXECTBO IIENBIX YHUCET, OOBIKHOBEHHAs
IpoOb, AecaTuyHas JpoOb, CMEIIaHHOE YHCII0, PAIMOHATFHOE YHUCII0, MHOKECTBO
palMoHANbHBIX ~ YHCEN, HUPPALMOHANBHOE YHUCIO, KOPEHb CTENEeHH N,
JNEUCTBUTEILHOE YHCIIO, MHOKECTBO JCHCTBUTENBHBIX YHUCEN, reoMeTphuecKas
WHTEPHIPETALUs HATYPAIbHBIX, 1IEJIbIX, PAIMOHAIBHBIX, IEHCTBUTEIBHBIX YUCET,
BBITIOJIHATh ~ BBIYMCJICHUST U TPeoO0pa3oBaHUs  BBIPAKECHHUH, COJEpKAIIUX
JIEUCTBUTEILHBIC YMCIIa, B TOM YUCJIE KOPHU HATYpaJbHBIX CTEIICHEH;

BBITIOJIHATD CTaHJapTHBIC TOK]IECTBEHHbIE npeobpa3oBaHus
TPUTOHOMETPUUECKHUX,  JIOTAQpU(PMUUYECKUX, CTEMEHHBIX, HPPANUOHATHHBIX
BBIPAKCHUM.

CcBOOOIHO OTEpPUPOBATH MOHATHSIMH: ypaBHEHUE, HEPABEHCTBO, PAaBHOCHIIbHBIC
YpaBHEHUS W HEPABEHCTBA, YpaBHEHHE, SBISAIONICECS CIEACTBHEM IPYTroro
yYpaBHEHUs, YypaBHEHHUSA, pPABHOCWUJIIbHBIE HA MHOXECTBE, PABHOCUIIHHBIC
npeoOpa3oBaHusl YpaBHEHUM;

pematb pa3Hbl€ BHJbI YPaBHEHHH M HEPAaBEHCTB M MX CHUCTEM, B TOM YHCIIE
HEKOTOpble ypaBHeHHMs 3-i1 u 4-U cremeHed, JIpoOHO-pallMOHANbHBIE U
UppalMOHATLHBIC,

OBJIAJICTh ~ OCHOBHBIMH  THUINAMU  TIOKA3aTENbHBIX,  JIOrapu(MUUYECKUX,
UPpALMOHATBHBIX, CTENEHHBIX YypPaBHEHUH U HEPABEHCTB W CTaHJAPTHBIMU
METO/IAMH MX PEIICHUM U IPUMEHSTh UX MPU PEIICHUH 33/1a4;

BIAJCTh METOJAMHU pEIICHUS YPAaBHCHHWM, HEPABEHCTB M HX CHCTEM, YMETh
BBIOMPATh METOJ] pelICHUsI U 000CHOBBIBATH CBOM BHIOOD;

UCIIOJIb30BAaTh METOJI WHTEPBAJOB ISl PEIIEHHUS HEPaBEHCTB, B TOM YHCIE
JIPpOOHO-PAMOHAIBHBIX U BKIIOYAIOIINX B ce0s MPpallMOHATLHBIE BRIPAKEHUS;
pemiate anreOpanveckue ypaBHEHHS U HEPABEHCTBA M HUX CHCTEMBI C
napameTpaMy anreOpanyeckuM U rpauueckuM METOIaMH;

pelaTh ypaBHEHHS B IENBIX YHCIIAX;

CBOOOIHO HCIIONB30BaTh TOXKICCTBEHHBIC TPEeOOpa3OBaHUS TP PEIICHUHU
YPaBHEHUU U CUCTEM YPAaBHEHUU

BIIAJCTh TOHSITHSIMU: 3aBUCUMOCTh BEIMYUH, (DYHKIHMS, apTyMEHT W 3HAYCHHE
byHKIIMKA, 00JIACTH OMpENETICHUS W MHOXKECTBO 3HA4YeHM (yHKIuU, Tpaduk
3aBUCHUMOCTH, rpadux byHKIINH, HYJIH byHKIINH, MIPOMEKYTKHU
3HAKOIIOCTOSIHCTBA, BO3pacTaHME€ Ha YHCJIOBOM IPOMEXKYTKe, yObIBaHHE Ha
YUCJIOBOM MPOMEXYTKE, HaumOOJbIllee M HAaWMEHbIIee 3HaueHWe (QYHKIUA Ha



YHCIIOBOM TMPOMEXYTKe, Mepuoanueckas (QyHKIUs, MEPUOJ, YeTHasT U HedeTHas
GyHKUMU; YMETh TPUMEHSATh 3TH MOHSITHS PU PEIICHUH 3a/1a4;

BJIAJICTh MOHSATHUEM CTENIEHHAs! (PYHKIHUS; CTPOUTDH €€ rpaduK U yMETh NPUMEHSTh
CBOMCTBA CTENEHHON (PYHKIIMU NP PEUICHUU 33]1aY;

BJIAJCTh MOHATUAMHU MOKa3aTeabHas (PYHKIUS, SKCIOHEHTA; CTPOUTh UX TpaduKu
U YMETh MPUMEHSTh CBOMCTBA MOKA3aTeNbHON (YHKIIMU NP PEIICHUU 33]1a4;
BJIAJCTh MOHATHEM Jorapudmuueckas (yHKUIUS, CTPOUTh ee rpaduk U yMETh
IPUMEHATH CBOMCTBA JIoTapu(pMUUeCKON (HYHKIIUU MPU PELICHUH 3a/1a4;

BJIQ/IETh TOHSATHUSAMH TPUTOHOMETpUYECKHE (PYHKIMU; CTPOUTHh HX Tpauku u
YMETbh MIPUMEHATH CBOWCTBA TPUTOHOMETPUUYECKUX (PYHKIMN TPH PEIICHUH 3a]1a4;
BJIQ/IETh TIOHATHEM OOpaTHas (YHKIUS; MPUMEHATh 3TO MOHSATHE MPH PEIICHUU
3aj1ay;

NPUMEHATDH MPHU PEUICHUH 3a/1a4 CBOMCTBA (DYHKIMI: YETHOCTh, MIEPUOIUYHOCTD,
OTPaHUYECHHOCTD;

IPUMEHATH [IPU PEIICHUH 3aja4 IpeoOpa3oBanus rpadukoB QyHKIUH;
IPUMEHSATH ISl pELIEHUS 33]1a4 TEOPUIO IIPENIEIIOB;

BJI/IETh NOHSATUAMMU: TPOU3BOJHAS (QYHKIIMH B TOUKE, IPOU3BOIHAS (QYHKIUY;
BBIYHCIIATH POU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIUN U UX KOMOUHAIINIA;
UCCIIE0BAaTh (PYHKIIMKM HA MOHOTOHHOCTb U AKCTPEMYMBI;

BJIAJICTh TOHATHEM KacaTelbHas K rpaduky (yHKIHUA U YMETh MPUMEHSATH €ro
IIpYU pEUICHUU 3a]1aY;

BJIAJETh NOHATHIMU NEpBOOOpa3Has (yHKLHS, ONPEIeIECHHbIN HHTETpaL;
npuMeHsATh TeopeMy HrproTona—JIeiiOHMIIA 1 ee cleICTBUS JIs PEICHHs 3a1ay.
ONEpUPOBaTh OCHOBHBIMU  OIMCATEJIbHBIMU  XAPAKTEPUCTUKAMH  YHCIOBOTO
Habopa, NOHATHEM I'eHepaibHasi COBOKYITHOCTh U BBIOOPKOM U3 HEE;

OMEpUPOBATh MOHATUSMU: YACTOTA U BEPOATHOCTh COOBITHA, CyMMa H
IPOU3BENICHUE BEPOSITHOCTEH, BBIYMCIATH BEPOSITHOCTU COOBITUH Ha OCHOBE
IIOJICYETa YHCIIA UCXOJI0B;

BJIAJICTh OCHOBHBIMU MOHATUSIMH KOMOWHATOPUKH U YMETh WX TPHUMEHSThH MPHU
pelIeHnn 3a1ay;

UMETh NMPEACTABIEHUE 00 OCHOBaX TEOPUH BEPOSTHOCTEH;

UMETh IMPEACTABICHUE O JTUCKPETHBIX M HENPEPBIBHBIX CIyYalHbIX BEIMYMHAX U
pacrnpenesieHusIX, O HE3aBUCUMOCTH CIIy4ailHbIX BEJIMYMH;

UMETh MPEICTABICHUE O MAaTEMaTUUYECKOM OXUIAHUU U JUCIEPCUHU CIIyYaHBIX
BEJIMYMH;

MMETH MPEICTABICHUE O COBMECTHBIX PaCHpeeICHUAX CIyYailHbIX BEJIHYNH;
CTPOUTH MOJIENb PEIIEHUS 3a]]a4M, IPOBOJIUTh JOKA3aTEIbHbIE PACCYKIEHUS TIPU
pelIeHUN 3aa4H;

pemarth 3aja4u, TpeOyroIue nepedopa BapuaHTOB, MIPOBEPKHU YCIOBUM, BbIOOpa
ONTHUMAJIBHOTO PE3YNIbTATA;

aHAIM3UPOBaTh M HWHTEPIPETHPOBATH IOJYYEHHBIE PEIICHWS B KOHTEKCTE
yCIIOBUS 3a]aui, BEIOMpATh PellIeHus1, He MPOTUBOPEUAIe KOHTEKCTY;
NEPEeBOAUTH NMPHU PEHICHUH 3a/ladl MH(pOpMaluio U3 OJHOW (OpMBI 3amUCH B
JIPYTYI0, UCIONB3ys TPU HEOOXOJUMOCTH CXEMbI, TaOIuIbl, Tpaduku,
JMarpaMMel.
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BJIQJIETh TE€OMETPUYECKUMH TMOHSTUSIMU NPU PELICHUH 3a7ad U MPOBEICHUU
MaTEMaTUYECKUX PACCYKACHUM;

CaMOCTOATENHbHO  (OpMYyIHUpOBaTh  ONpPENENEHUsT TeoOMEeTpUYecKux  ¢uryp,
BBIJIBUTATh THIOTE3bl O HOBBIX CBOMCTBAX M MPU3HAKAX T€OMETPUUECKUX QPUTYDP U
O00OCHOBBIBaTh WJIM OIpOBEpraTh UX, 00001ATh WIM KOHKPETU3UPOBAThH
pe3ynbTaThl Ha HOBBIX Kiaccax (QUryp, MPOBOJUTH B HECIOXKHBIX CIydasx
KJaccuukanuo GUryp mno pa3aIMuHbIM OCHOBAHUSIM;

UCCIIeIOBaTh ~ YEPTEX MU,  BKIOYas  KOMOWMHAIMM  QUryp,  M3BIECKaTh,
UHTEPIIPETUPOBaTh U MpPeoOpa3oBbIBaTh HH(MOPMALNIO, MPEJCTABICHHYIO Ha
yepTekax;

pemarh 3a/1a4i T€OMETPUUECKOTO COJNEP/KAaHMs, B TOM YUCIE B CUTyalMsX, KOraa
QITOPUTM PEIICHHS HE CIEIYET SBHO W3 YCIIOBHS, BBIITOIHITh HEOOXOAUMBIE IS
peleHns 3aJadd  JIONOJIHUTEIBHBIE IIOCTPOEHUs, HMCCIEA0BAaTh BO3MOXKHOCTH
NpUMEHEHUS TeopeM U (HOpMYJ JJis pelIeHHs 3a/1ay;

yMeTh GOPMYITUPOBATh U IOKA3bIBATh T€OMETPUUECKUE YTBEPKIACHUS;

BJIAJIETh TMOHATUAMMU CTEPEOMETPUU: INIPU3MA, IapaJUICIICHUIIe], [TUPaMUIA,
TETpasp;

UMETh MPEJCTaBICHUS 00 aKCHOMaX CTEPEOMETPHUH U CJIEJICTBUIX U3 HUX U YMETh
IIPUMEHATH UX IIPU PELICHUH 33/1a4;

YMETb CTPOUTHb CEUECHUS MHOTOIPAHHUKOB C MCIIOJIB30BAHUEM PA3JIMYHBIX
METOJOB, B TOM YHUCJIE U METOAA CIIENIOB;

MMETh TPEJCTABICHUE O CKPEIIMBAIOIIUXCS MNPSIMBIX B MPOCTPAHCTBE M YMETh
HaxOJUTh YTOJ U PACCTOSIHUE MEXKIY HUMU;

IIPUMEHSTh TEOPEMBI O NAPAUIEIBHOCTH NPSIMBIX U IJIOCKOCTENW B IPOCTPAHCTBE
IIPU PEIICHUU 3a/1a4;

YMETh IPUMEHSTH NapaJJIEIbHOE IPOSKTUPOBAHUE J1JIs1 U300pakeHUs PUryp;
YMETh MNPUMEHATh NEPNECHAUKYISIPHOCTH IPAMOM U IUIOCKOCTH IPU PEIICHUH
3a1ad4;

BJIAJICTh TIOHATUSMH OPTOTOHAIBHOE NPOEKTUPOBAHHWE, HAKJIOHHBIE M HX
MIPOEKUMH, YMETh IMPUMEHATh TEOPEMY O TPEX IMEPHEHIAMKYISIpaX MPU PELICHUU
3a1ad4;

BIIAJICTh TOHATHSIMHU PACCTOSHHUE MEXIYy (QUrypamu B TPOCTpPAHCTBE, OOIIUI
MEPIIEHAUKYJISP ABYX CKPEIIUBAOIIMXCA NPSAMBIX U YMETh NPUMEHSATh UX IIPU
pEILIEHNH 3a1aY;

BJIAJICTh MOHSTUEM YTOJ MEXAY MPSIMOM U TIJIOCKOCTBIO U YMETh MPUMEHSTH €0
IIPU PEIICHUU 3a/1a4;

BJIAJICTh TNOHATUSIMH  JIBYTPAHHBIA  YrOJ, YroJd MEXAy IUIOCKOCTSIMHU,
MEePIEHAUKYJISIPHBIE TIIOCKOCTH U YMETh IPUMEHSITh X MPH PEIICHUHN 33]1a4;
BJIAJICTh TMOHATUAMHU TpU3Ma, TNapaUICICNUNe]] W MOPUMEHSITh CBOMCTBA
napajuieJenunea Mpyu pelieHnu 3a1ay;

BJIAJIETh TOHATHUEM MPSIMOYTOJIbHBIM MapaJUICICNUNe]] U MPUMEHATh €ro IpU
pELICHUY 3a/a4;

BJIJICTh TOHATUSAMHM TIUPAMHUIA, BHABI NHUPAMHUJ, BJEMEHTHl IPABUILHOU
MMUPAMUJBI 1 YMETh IPUMEHSATh UX MPU PEIICHUN 3a]1a4;

MMETh MPE/ICTABICHUE O TeOpeMe Diiepa, NPaBUIbHBIX MHOTOIPaHHUKAX;
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BJIQJICTh TMOHATHEM IUIOIIAJM TOBEPXHOCTEH MHOTOTPAaHHUKOB U  YMETh
MIPUMEHATH €r0 MPU PEIICHUH 3a]1ay;

BJIQJICTh MOHIATUSMHU TeJIa BpamieHus (IMUIUHIP, KOHYC, map U cdepa), uX CCUCHUS
Y YMETh IPUMEHATh UX IIPU PEIICHUM 33134,

BJIQJICTh TOHATUSIMU O0BEM, OOBEMBbI MHOT'OTPAHHUKOB, TEJI BpalleHUS U
MPUMEHATH UX TIPU PEUICHUM 33]1a4;

UMETh MPEJICTABICHUE O IJIOMAAU cPepbl M1 YMETh MPUMEHSTH €ro MPH PEIICHUN
3aj1a4;

BJIQJICTh MOHSTUSIMU BEKTOPBI U UX KOOPAUHATHI;

YMETH BBINOJHATH ONEPALNK HaJl BEKTOPAMHU,

HCIIOJIB30BaTh CKAJISIPHOE MPOU3BE/ICHUE BEKTOPOB MPHU PEIICHUU 33/1a4;
MPUMEHSTh YpPaBHEHUE IUIOCKOCTH, (OpMyiy pacCTOSIHUS MEXKIYy TOYKaMH,
ypaBHeHUE chephl IIPH PEIICHNH 3a]1a4;

MPUMEHATH BEKTOPBI M1 METOJI KOOPJIUHAT B MPOCTPAHCTBE MPH PEIICHUM 3a]1a4
HCIOJIb30BaTh OCHOBHBIE METOJIbl JI0KA3aTeIbCTBA, IPOBOJIUTH JOKA3aTEILCTBO U
BBITIOJIHATH ONPOBEPIKEHUE;

MIPUMEHATH OCHOBHBIE METO/IbI PEIICHUS MAaTEeMaTUYECKUX 3a/1a4;

Ha OCHOBE MAaTEMaTUYECKUX 3aKOHOMEPHOCTEM B MPUPOAEC XapaKTepU30BaTh
KpacoTy M COBEPIICHCTBO OKPYKAIOIIETO MUPA U IPOU3BEJACHUN UCKYCCTBA;
BbinyCKHHUK Ha yrjy0JJeHHOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYUTHCS:
ONEPUPOBATh TOHSATUEM OMNPENCICHUS, OCHOBHBIMU BHJIAMHU OIPEACIICHUMH,
OCHOBHBIMU BHUJIAMH TEOPEM;

CBOOOJIHO OMPEAENATh TUI W BBIOUPATh METOJl PEIICHUS TMOKa3aTelbHBIX U
JOTapu(PMUUYECKUX YpaBHEHUM M HEPABEHCTB, MPPALMOHAIBHBIX YpPaBHEHUU U
HEPABEHCTB, TPUTOHOMETPUUECKUX YPAaBHEHUN U HEPABEHCTB, UX CUCTEM;
CBOOOJIHO peniaTh CUCTEMBbI IMHEHHBIX YPaBHEHUM;

IMPUMEHITh METOJIbI PEIICHUS MNPOCTeHIUX auddepeHINaTbHBIX YPaBHCHUI
MIEPBOTO U BTOPOTO MOPSIKOB

CBOOOJHO BJAJCTh CTAHJAPTHBIM ammapaToM MaTeMaTHYeCKOro aHaiu3a s
BBIYUCJICHUS MMPOU3BOAHBIX (DYHKITMN OJHOM MEPEeMEHHOM;

CBOOOJHO TPUMEHSATH ammapaT MaTeMaTHYeCKOro aHaiu3a IS HCCIICIOBAHMS
(GyHKIUH 1 TOCTPOCHUS TPpaUKOB, B TOM YHCJIE HCCIICIOBAHUS HA BBITYKIIOCTD;
OTICPHPOBATH MOHATHEM ITEPBOOOPA3HON (PYHKIIUH JIJIST PEIICHUS 3a]1ay;

OBJIaJICTh OCHOBHBIMU CBeJleHHsIMU 00 uHTerpane Hspiorona—JleiiOuuia u ero
MPOCTEUIITNX MPUMEHEHUSIX;

OTIEPUPOBATH B CTAHJIAPTHBIX CUTYAIUSX MPOU3BOJHBIMU BBICHIUX MOPSIIKOB;
BJIQJICTh TIOHSATUSIMU BTOpask MPOW3BOIHAS, BBIMYKIOCTh Tpaduka (yHKIUU U
YMETb UCCIIeI0BaTh (YHKIIMIO HA BBIMTYKJIOCTh

MPUMEHSITH TP PEIICHUH 3a7a4 POPMYITy PACCTOSHUS OT TOUKH JI0 TUNIOCKOCTH;
BIAJCTh Pa3HBIMU CHOCOOAMHU 3aJjaHUsl TPSIMOW ypPaBHEHHSIMH H  yMETh
MIPUMEHATH IIPU PELICHNUH 33134,

MIPUMEHATH MPHU PELICHUM 33Ja4 U JOKA3aTEIbCTBE TEOPEM BEKTOPHBIM METOJ U
METOJI KOOPJAUHAT;
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UMETh TIPENICTaBIIeHHEe 00 akchoMax o0beMa, MPUMEHSITh (POPMYJBI O00BEMOB
IPSIMOYTOJIBHOTO MMapaijiesienuIeaa, MpU3Mbl U THPAMUABI, TETpadapa MpHU
pEIICHNH 3a]1a9;
NPUMEHSATHh MHTETPAJ JJIsl BEIYUCICHUS 00bEMOB U TIOBEPXHOCTEH TEJ BpalleHus,
BBIYMCIICHHSI TUTOMAAH chepudeckoro mosica 1 06beMa IapoBOro CIos;
UMETh TIPEJICTABICHUE O JBIKEHUSIX B MPOCTPAHCTBE: MapaslieIbHOM IEepeHOCe,
CUMMETPUU OTHOCHUTEIIBHO IUJIOCKOCTH, IICHTPAIBHONH CHMMETPHUH, IOBOPOTE
OTHOCHUTEIBHO TIPSMOHM, BHHTOBOW CHUMMETPHH, YMETh NPHUMEHSATh WX IIPH
pEIICHNUH 3a/1a4;
UMETh MIPEACTABICHHE O TUIOIIAN OPTOTOHATBHON TIPOSKITNH;
YMETh IPUMEHSTH (hOPMYIIBI 00HEMOB MPU PEIICHUH 33124
HAXOJUTh 00bEM MapajuieJenuIesia U TETpadapa, 3aJaHHBIX KOOPIUHATAMU CBOUX
BEPIIINH,
3aJ1aBaTh MPSIMYIO B TPOCTPAHCTBE;
HAXOJIUTh PACCTOSIHHE OT TOYKH JI0 TUIOCKOCTH B CUCTEME KOOP/IMHAT;
HAXOJIUTh PACCTOSHUE MEXKIY CKPEIIMBAIOIMIMMUCS TNPIMBbIMU, 33JaHHBIMU B
CUCTEME KOOPIMHAT.

1.5. KosimuecTBO 4acoB HA OCBOEHHUE MPOrPAMMbI TMCUMUILINHBI:

o0BeM 00paszoBatenbHOM porpaMmbl 251 4acoB, B TOM YHCIIE:
00s13aTeNTbHON ayTUTOPHON yueOHOM Harpy3ku oOydaromierocs: 234 Jaca;
TeopeTudyeckoe ooyuenue - 184 ydaca;

IIPaKTUYECKUE 3aHATHS - 50 4acos;

KOHCYJIbTAIHH -9 9acoB;

IIPOMEKYTOYHON aTTECTALIMU — & YACOB.
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2. CTPYKTYPA U COAEPKAHUE YUEBHOM JIUCIIUTLIIAHBI

2.1. O0beM yueOHOM QUCHMILUIMHBI M BHABI Y4e0HOH padoThI

Bua yueOHoit padoThl O0bem
4acoB

O0bem 00pa3oBaTe/ibHOI NPOrPAMMBI 251
OQo0s13aTeIbHAN ayAUTOPHAA yYeOHAasl Harpy3Ka (Bcero) 234
B TOM YHCJIC:
TEOPETUUCCKUE 3aHITHS 184
NPAKTHUECKHUE 3aHATUS 50
IIpomexyTounas arrectauus B popme:
sKk3ameHa B 1,2 cemecTpe 8
KOHCYJIbTallu1 9
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2.2. TemaTu4ecKuil IJIaH U colep:KaHue Y4eOHOUM TMCcHUIIMHBI MaTeMaTuka

(TexHuuyeckuii mpoduJib)

HaumenoBanue Copep:xaHue yuedOHOro MaTepuaJia, JabopaTopHble padoThl U NPaKTHYECKHe 3aHATHSA, O6bem
pa3esioB U TeM caMoCTosITeIbHasi padoTa 00y4yalouuxcsi, Kypcopasi padoTa (MpoeKT) (eciu npedycmompeHsi) 4acoB
1 2 3
O3HaKOMJICHHE C pOJbI0 MAaTEMaTHKH B HayKe, TEXHHKE, JKOHOMHKE,MH()OPMAIMOHHBIX TEXHOJIOTHIX U
BBenenne MIPaKTHYECKOH AesTenbHOCTH. O3HAKOMIICHHE € IETSIMU | 331a9aMy U3yUCHUS] MaTeMaTuKH IIpU 2
ocoernn npodeccuit CI10O u ciermansHOCcTe# CIIO.
Paznen 1. PazBurne nousitusa | Cozxepxanue yueOHOTO MaTepuaa 10
0 4HciIe 1 JetictButensHple uncna. Llensle M panmoHanmbHBIE 4Hcia. ApH(METHUECKHE ACHCTBHS HaJ YHCIAMHU,
OCHOBHBIC 3aKOHBI JCHCTBHS HaJl PAlOHAIBHBIMHU YuciIaMHd. MppanuoHanbHble ducna. [leHcTBUTEIbHBIC
qucIia.
2. Ipubnusicennvie  sviuucaenus. Crnocod 3amucu NpUOIMKEHHBIX 4Kces. AOCONIOTHAS M OTHOCHUTEJbHAs
3. MOTPELITHOCTH. 8
4. Komnnexcnuie yucna.l eomempuueckas unmepnpemayusi.
JleiicTBUS HaJl KOMIUICKCHBIMHU YHCJIAMH B are0Opandeckoi popme.
IIpakTrueckue 3aHATUSA
1. HaxoxneHume NpUOMIDKEHHBIX 3HAUEHHH BEJMYMH W TIOTPEIIHOCTeH BBIYHCICHHUN (abCOMIOTHOH U 2
OTHOCHUTENBHON). JIeicTBYS HaJl KOMITIEKCHBIMH YHCIIaMU B anredpandeckoit Gpopme.
Paznen 2.KopHu, crenenu nu | Conep:kaHue yueOHOro MaTrepuaia 28
Jorapa@mel 1. Crenesp c 1ensiM mokasareneM. Kopuu u crenenu. KopHu HaTypaibHOM CTENIEHH U3 YHCIA U UX
CBOMCTBA.
2. CrerneHy cpallMOHAIBHBIMY TIOKA3aTeIAMU, UX CBOMcTBa. Cmenenu ¢ OelcmeumenbHblMu NOKA3amensimu.
Cesoticmea cmeneHu ¢ 0eticmeumenbHbiM NOKA3ameneM.
3. HppaunoHanbHbIX ypaBHEHUH.
4. Jlorapnudm uncna. OCHOBHOE J0Tapu(pMHIECKOE TOXKIECTBO.JlecaTHIHbIEN HaTypalbHbIe JIOTapH(MBI.
IIpeobpa3oBanne norapupmMuyuecKux BeIpaxeHnH. PopMmysa mepexoa K HOBOMY OCHOBAHHIO.
5. ITokazaTenpHas U Jorapudmudeckas GyHKIHIS
6. [okasaTenbHbIe ypaBHEHHUS
7. Tloka3arenbHble HEpaBEHCTB
8. Jlorapudmuyeckie ypaBHCHHUS
9. Jlorapudmuyeckue HepaBEHCTRA.
10. 20
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HpaKTI/I‘IeCKI/Ie 3aHATHA
l.HaXO)KHeHI/Ie 3HAYEHHUH CTEIICHEH C paluOHAJIbHBIMU MTOKA3aTCIIAMU. CpaBHeHI/Ie CTETICHE.

BelnosnHeHUe pacueToB ¢ paAuKantaMu 8
2. IIpeoOpa3oBaHmst BEIpAXKEHUI, COAEPIKALIINX KOPHH, CTETICHH, JIOTAaPU()MBL.
3.Pemnienne moka3aTeNbHBIX, JIOTAPU(YMAIESCKAX YPAaBHCHHH.
4.PemieHne 1oKa3aTeIbHBIX, JTOTapU(PMUIECKIX HEPABEHCTB.
Paspnean 3. Ilpsambie n ConeprkaHue MaTepHraia
MJIOCKOCTH B IPOCTPAHCTBE 20
1. AKCHOMBI cTepeoMeTpui. B3anuMmHOe pacmonoxeHne AByX MPSIMBIX B IPOCTPAHCTBE.
2. B3anmHoe pacnionokeHne npsMoi u miIockocTH. IlapamiensHOCTh IpsIMOi HINTOCKOCTH.
3. [lepneHAUKYIAPHOCTH MPSMOM U TNIOCKOCTH.
4. [lepneHAUKYIISAp M HAKJIOHHASL. YTOJI MEXIy NPSMOH 1 IIIOCKOCTBIO.
5. [TapannenbHOCTh MIIOCKOCTEH.
6. JByrpaHHbIi yroi.Yrosa Mexay IIOCKOCTSIMHU.
7. IlepneHUKyISPHOCTD JBYX IUIOCKOCTEH.
8. ['eomeTpuyeckue mpeoOpa3oBaHKs NPOCTPAHCTBA: apaJUICIbHBII NEPEHOC, CHMMETPUS
OTHOCHUTEINIFHO TUIOCKOCTH.
9. [TapaniensHoe NpoeKTUpOBaHUE. [110Wads opmozonanshol npoekyuu.Teopema o niowaou
OPMO2OHANLHOU NPOEKYUU MHO20Y20IbHUKA. V1300paskeHUETTPOCTPAHCTBEHHBIX (QUTYP. 18
[IpakTrueckue 3aHATUSL
1.Ilpu3Haky B3aMMHOTO PacIONIOKEHHS MPSIMBIX. YTOJI MeXIy npsaMbeiMu.llepneHanKysip 1 HaKIOHHAs K
IUIOCKOCTH.  YTOJIMEXIy TpsSAMOH M  IUIOCKOCTBIO.  PaccrosHME — MEXTyIIOCKOCTAMH,MEXIY
CKPEIIMBAIOIIMMUCS MPSMBIMH, MEX]Ty IPOU3BOJIBHBIMHU (PUTYypaMHB IPOCTPAHCTBE.
2
Pa3ngen 4. KomOunaropuka Copneprxanue yaeOHOr0 MaTepuania 12
1. | OcHoBHbIE OHATHS KOMOMHAaTOPHKH. [IpaBniia komOnHaTOpuKH. Pa3zMenienns, coueTaHnsl U epPeCTaHOBKH.
Kom6unaTophsle 3agaun. [loacuer urcia pa3MeneHnii, IepecTaHOBOK, COYETaHNH.
2. | Pemenne ypaBHEHUii ¢ MOMOIIBIO (HOPMYII KOMOMHATOPUKH
3. | ®opmyna bunoma Hetorona. CBoiicTBa OMHOMHHANBHBIX K03 duuueHToB. Tpeyronpuuk [lackas
4.
8
[MpakTryeckne 3aHATHA
1. Pemenne koMOMHATOPHBIX 3aaa4. [IpuKkiaHble KOMOMHATOPHBIE 3a/1auH.
2. Pemenue 3a1a4 Ha npumMeHeHne GopMysl OnHoMa HeloToHa 4
Pazgen S. Koopaunartse! n Cojeprxanne yueOHOr0 MaTepuaia 16
BEKTOPBI 1. Bextopsl. Moayns Bektopa. PaBeHCTBO BekTOpOB. Cll0)ke€HHE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha YHCIIO.
2. Paznoxxenne BekTOpa MO HampaBlieHHsM.  [IpsiMoyroibHas (IekaproBa) CHCTEMa KOOPAMHAT
IIPOCTPAHCTBE. 14
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Koopaunats! BekTOpa.

dopmMyna pacCTOSIHUSA MEXIY ABYMs TOUKAaMH, JJIMHA BEKTOpa.

CkanspHOe IPOU3BEACHUEBEKTOPOB. YTOI MeXy 1ByMs BekTopamiu. IIpoekius BekTopa Ha oCh.
Hcnonp3oBaHe KOOPANHAT M BEKTOPOB IIPU PEIICHNN MaTEMAaTHIECKUX W MPHUKIIaIHbIX3a1ad.

. YpaBHeHUs chepbl, nI0CKOCMU U NPAMOU.

Nookow

[IpakTuueckue 3aHATH
1. BekTopsl. [leiicTBUS ¢ BEeKTOpaMH, 3aJaHHBIMU KOOPIUHATAMI.

Paccrosnne Mexay Toukamu. CKalsipHOE IPOU3BEICHHE BEKTOPOB. 2
Pa3gen 6. OcHOBBI Coneprxanne yaeOHOr0 MaTepuaia 30
TPUTOHOMETPHH 1. Panmannas Mepa yria. BpamarensHoe IBIKEHHE.
2 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC YHCIIa.
3. OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKJIECTBA, TPUMEHEHNE OCHOBHBIX TPUTOHOMETPHUECKHUX TOXKAECTB IS
BBIYMCIICHHS 3HAYCHNI TPUTOHOMETPHUUECKHUX (DYHKIIUH.
4. DopMyIEl IPUBEICHHS.
5. DopMyITBEI CIIOKEHNS, TPE0OPa30BAHMS BBIPAKECHHUH.
6. DopMyinsl ynBoeHUs. Popmyibl HOIOGUHHO0 Y2ia.
Buipasicenue mpueonomempuueckux Qyuxyuil yepe3 mauneenc HOI08UHHO20 apeyMeHma.
7. Cymma Tpuronomerpuyeckux ¢ynkuuid. [IpeoOpazoBaHre CyMMbI B IIPOHM3BEJCHUE W IPOM3BEICHUS B
CyMMYy.
8. Tpuronomerpuyeckue QyHKINH.
9. OO6paTHbIe TPUTOHOMETpUYECKHEe QYHKIIUH. APKCHHYC, apKKOCHHYC, apKTaHI'€HC.
10. | Ipocreiimme TpUrOHOMETPUIECKHE YPABHEHNSI.
11 IIpocmetiwue mpuesonomempuieckue HepaseHcmaa.
12 [TprMeHeHne o0IIMX METOJI0B PElIeHHs YPaBHEHUH ITPH PEIICHUH TPUTOHOMETPHUUECKUX YPaBHEHHH. 24
[MpakTryeckne 3aHATHA
1.PaguaHHBIi MeTON W3MEpPEeHWs YIIIOB BpalmlecHWs W CBA3b C TrpagycHOW Mepoil. OmpenerneHuid
TPUTOHOMETPUYECKUX (PYHKIMIUIA YIIIOB IIOBOPOTA, HAXOKACHHE 3HAYCHNUIT 10 TabJIHIIe.
2. IlpumeHeHHE OCHOBHBIX TPUTOHOMETPUUECKHUX TOXKIECTB K IPEOOPa30BAHUIO BHIPAKEHHH.
3.IlpumeHenne oOIIMX METOJOB pEIICHHS YPaBHEHWI NpPU PEIICHWH TPUIOHOMETPUYECKUX YpPaBHEHUI H
HEpPaBEHCTB. 6
Pa3znen 7. ®yHKIIUM U Copepxanne yaeOHOTO MaTepHuaa
18
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rpa¢guxku

1. Oynkunu. O0nacTh onpeaeneHuss © MHOXKECTBO 3HaUEeHHH; TpaduK GpyHKINH.

2. CpoiictBa (yHKuMH. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb, OTPAHMYECHHOCTh, MEPUOAUYHOCTD.
[IpomexyTkn Bo3pacTaHHMsi W YObIBaHUWs, HauOoibllee W HAaUMEHbIIEE 3HAYEHHS,TOUYKH JKCTpEMyMa.
CrnoxHas GyHKIHS (KoMIo3unus). Ilonamue o Henpepvl8HOCmU (YHKYUL.

3. Cxema WccleIOBaHUSA ¢yakoun.  I'padudeckas wHTeprperanus. Ilpumepsl  (QYHKIMOHAIHHBIX
3aBHCHUMOCTEH B peajbHBIX IIpOLeccax U SBICHHSX.
4. IIpeobpazosanus rpadukos. [TapamrenbHbI TIEPEHOC, CHMMETPHSI OTHOCUTENBEHO OCer

KOOPJWHAT ¥ CUMMETPHsI OTHOCHTENIFHO Hadana KOOPANHAT, CHMMETPHSI OTHOCHTEIIEHO
IpSIMOH y = X, pacCTsDKEHUE U C)KaTUe BAOJb OCEH KOOPAMUHAT.

5. CrerneHHble, MOKa3aTelbHbIC, IorapuMuueckue GYHKIUHU, TIOCTPOCHHE U YTEHHE rPadUKOB.
6. Tpuronomerpuueckue pynkuun. [IpeobpasoBanne rpaduKos.
7. OO0patHble TpuroHomerpudeckue (yukiuu. Obnacms onpedeieHus U 00AACMb 3HAYEHUN O0OPAMHOU
@yuxyuu. I pagux obpammuoii hynkyuu. 14
[MpakTryeckne 3aHATHA
1. CpoiictBa ¢ynknuii. I[locTpoeHme wu 4uTeHHEe TpapuUKOB CTEIMEHHBIX U IOKAa3aTelIbHBIX (QYHKIHUH,
morapudmIrdeckux GyHKuui. OOIacTh onpeeneHns
2. CoiicTBa 1 rpaMKy CUHYCa, KOCHHYCa, TAHT€HCa U KoTaHreHca. [IpeoOpazoBanust rpauKoB.
OO0paTHbIe TPUTOHOMETPHUYECKHE PYHKIIMU U UX TpaHKH. 4
Pa3nen 8. Muororpanauku u | Cojep:xaHue Matepuana
KpyrJible Tejaa 26
1. Ilonsitue MHororpaHHuka.Muozcozpannvie yenvl. Buinykavie mHoz2ozpauHuku. Teopema Oiinepa.
[IpencraBnenne o MpaBMILHBIX MHOTOTPaHHUKAX (TETpa’pe, Kyoe, OKTasipe, 10JeKadipe U HKocaspe).
ITpusma. Ilpssmas u HaknoHHas npusma. [IpaBunbHas npusma.
2. [Mapamnenenunen. Ky6. Cummerpuu B kyOe, B mapajuiefenumnene, npusMe.
3. IMupamuna. IlpaBunbpHas nupamuaa. ¥YcedeHHas nupamuja. Terpasap.
4, Hunuaap. OcHoBaHue, BbICOTa, OOKOBas MOBEPXHOCTh, OOpasyiomias, pa3BepTka. OceBble CeueHUs U
5. CedeHHsI, apaieNbHble OCHOBaHUI0. DOPMYJIBI IIONIAIN IOBEPXHOCTEH IIMIIMHIIPA.
Konyc. Ycedennwlii konyc. OcHOBaHHe, BBICOTa, OOKOBas ITOBEPXHOCTh, OOpa3yromas, pa3BepTKa.
6. OceBble CeUeHHsI U CeUeHMS, apajieIbHble OCHOBaHUIO. DOpMYIIbI IUTOMIA 1 TOBEPXHOCTEH
KOHyca.
ap u cdepa, nx ceuenns. KacarenpHas miockocts k cepe. [Inomans chepsl.
7 O6beM u ero nzmepenue. Marerpanbhas popmyna oobema.
8. ®opmyiel 00beMa Kyba, IPSIMOYTOIBHOTO Napaiesenunesa, IPU3MbL, HIHHIPA.
9. dopmyiel 00bemMa nupaMuabl U KoHyca. @opMyiiel 00bemMa mapa u Iwiomaan chepsl.
10. ITono6ue ten. OTHOIIEHUS TUTOMIA IEH TOBEPXHOCTEW U 00BEMOB MOAOOHBIX TET
11. 22
IIpakTrueckue 3aHATUS
1.Ilpusma. Ilpsmas u HaxioHHas mpusMma. [lpaBunbHas mpusma. [apamnenermmexn. Ky6.[lupamuna. IlpaBunbaas
nupamuza.  YcedeHHas nupaMmuja.  Terpasnp.  BreluuciieHume  1uiomanedl  NOBEpXHOCTH — Beluncnenue 4
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OGBCMOBMHOFOFpaHHI/IKOB.

2 Iumunap. Konyc. Yceuennsiii konyc. OceBble CEUEHUsI M CEYECHUs, NapajulesibHble ocHoBaHMo. lap u cdepa,
uXx cedeHus. Brruncnenne mnomanaeil. BeraucieHne 005eMOB MHOTOTPAHHUKOB 1 TEJ BPAIICHHUS.

Paszgen 9. Hauyaua

Coneprxanne MaTepuaia 24
MATEMAaTH4YECKOIro aHaIu3a | 1 TMocnenoBareapHOCTH. CIIOCOOBI 33JaHUS W CBOMCTBA YHCIIOBBIX TIOCIEOBATEIIHHOCTE.
Iouamue o npedene nociedosamenvrocmu. Cyuecmeosanue npeoena MOHOMOHHOU
ozpanuuentoll nocredogamenvrocmy. CyMMUpOBaHUE NOCIEN0BaTeNbHOCTEH. beckoHeuHo
yOBIBalOILasl FEOMETPUYECKast POTPECCHs U €€ CyMMa.
2. [TpousBonHast. [ToHsTHE O TPON3BOJHOM QYHKIMH, €€ TEOMETPUUECKUH U HPU3NUECKUN
CMBICII. AJNITOPUTM BBIYMCIICHUS [TPOM3BOJAHON Ha MPUMEPE BBIYMCICHUS] MTHOBEHHOI CKOPOCTH U YTJIOBOTO
k03¢ duLneHTa KacaTelbHOM.
3. [Ipou3BoaHBIE CYMMBI, Pa3HOCTH,IPOM3BEACHUs, YacTHOTO. Talnmma MpPOM3BOAHBIX 3JIEMEHTAPHBIX
dbyaKuHi. [IpoussooHsie 06pamuoli QYHKYUY U KOMRO3UYUU PYHKYUU.
4, [Ipumenenne Tabuie! it U GepeHITPOBAHNS QYHKITHI
5. YpaBHeHHUE KacaTeIbHOH K rpaduky QyHKITUH.
6. Bropast mponsBogHas, ee reoMeTpuueckuii u ¢usnueckuii cMmbicia.HaxoxaeHne ckopocTH A mporecca,
3aIaHHOTO POPMYIIOH U rpaduKOM.
7. TeopeMbl 0 CBsI3U CBOWCTB (DYHKIIMH M ITPOU3BOIHOM, (POPMYJIMPOBKA UX.
8. [TpumeHeHne NPOU3BOIHOM AJIsI pElIeHHs 3a]jad Ha HaX0XKJACHUE HauOOJbIIEero, HAMMEHBLIETO 3HAUCHHS U
Ha HaXOXJICHHE IKCTPEMyMa.
9. [TpumeHeHre MPOM3BOAHON K HCCIIEIOBAaHUIO (DYHKIIUI U MOCTPOCHHIO rpaduKoB 18
IIpakTHueckue 3aHATUS
1. IIpousBoaHas: MEXaHWYECKHH M T€OMETPUYECKHUH CMBICT NPOM3BOJHON.YpaBHEHHE KacaTelIbHOM B 0O0IIEeM
BHUJIE.
2. IIpaBuna u ¢popmyisl auddepeniupoBanns. [IpuMeHeHne TabIMIBI TPOU3BOIHBIXAIEMEHTAPHBIX (QYHKIUIT 11
muddepeHIrpoBaHus ()yHKITHIA.
3. IIpoBeneHue ¢ MOMOIIBIO TPOM3BOAHON HCCllefoBaHMsI QYHKINH, 3aJlaHHON POpMYIIOii. 6
Pa3gen 10. Uaterpan u ero | CozxepkaHue MaTepuana 16
TpUMEHEHNE 1. ITepBoobGpaznas. [IpaBuia BeIYHCIEHUS TEPBOOOPA3HOI.
2. TlonsTue HeonpeaeneHHoro uHTerpaia. [lpocreiimume cBoicTBa HHTETpaa.
3. Tabnuua mpocTeiinx HeonpeIeIeHHbIX HHTErPaJIOB.
4, Teopema HrioTona—JleiibHuma
5. [TpumeneHne onpenesIeHHOr0 HHTErpalla Il HAX0KACHHUATIIONAI KPHBOJIMHEHHOH TpalenuH.
6. [Tpumepsl TprMEHEHNsI HHTETpajia B U3HKE ¥ T€OMETPHH. 12
[MpakTryeckne 3aHATHA
1. Beraucnenue nepBoodpa3Hoii aist qanHOH pyHkuuy. HaxoxaeHne Heonpeel€HHBIX HHTETrPajioB.
2. IlpumeHeHMe OIPENENICHHOTO MHTErpaja JUIl HaXOXKAEHHs IUIOMAAHW KpUBOJMHEWHON Tpameuuun. Popmyna
Herorona—Jleitonuna. 4
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Pazgen 11. DiieMeHTHI ConeprkaHue MaTepuaia 12
TEOpUH BepOHTHOCTfﬁ u 1. CoObITHE, BEPOSATHOCTH COOBITHUS, CJIOKCHUC H YMHOXKEHHUE BeposiTHOCTEH. [loHsTHE O
MaTeMaTH1ecKkon HE3aBUCUMOCTH COOBITHIA.
CTATHCTUKH 2. Juckpemnas ciyuainas eéeruuuna, 3aKkon ee pacnpeoenenus. duciosvie xapakxmepucmuku OUCKpEmHol
cyuaiinol eenudunsl. [lonamue o 3akone OOILUUX YUCe.
3. THousmue o 3a0auax mamemamuyeckot cmamucmuxy. I enepanvhas co80KyNHOCMb, 8bIOOPKA, cpeoHee
apugmemuyeckoe, MeOUana.
4. [IpencraBnenne JaHHBIX (TaOIHIBL, AUATPAMMEI, TPa(UKN).
3adau ¢ npumenenuem 8epoAMHOCMHBIX MEMOOO08.
8
[pakTrdeckue 3aHATHS
1. Knaccuueckoe onpeneieHue BEpOSITHOCTH, CBOMCTBA BEPOSITHOCTEN. Brluncienue BeposiTHOCTEN.
2. BeIUucIieHne YACIOBBIX XapaKTEPUCTHK TUCKPETHON CITyJaifHOW BEITHMIUHEI. 4
Paspnen 12. YpaBHeHus u Coneprxanue MaTepuana
HEpPABEHCTBA 20
1. CBeneHHS 0 KOPHAX anreOpandecKux YpaBHEHUH, TOHATHE UCCIICIOBAHIS YPAaBHCHUN M CUCTEM
YpaBHEHH.
2. OCHOBHBIE IPHEMBI HX PEIICHHS ITOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPaBHEHUH (pa3ioskeHUe Ha
MHOXXUTENH, BBEJICHUE HOBBIX HEM3BECTHBIX, OJCTAHOBKA, Tpa)UUECKHUl METO).
3. OCHOBHBIE IPUEMBI HX PEIICHHUS] TPUTOHOMETPHICCKIX YPaBHECHUI.
4. HepagencTBa. ParmonansHble, nppanuoHanbHble. OCHOBHBIC TIPUEMBI X pEIIeHsI. MeTo ] HHTepBaIoB.
IToxa3arenbHbIe U JlorapupMuIecKkrue HepaBeHCTBa. OCHOBHBIE PUEMBI X PEIICHHUS
5. TpuroHomeTpuueckre HepaBeHCTBA. OCHOBHBIC IIPUEMBI X PEIICHHS.
6. CucrteM ypaBHEHHUM, OCHOBHBIC CIIOCOOBI PEIICHHUSI.
7. [puknanseie 3aqaun. [IpuMeHeHHE MaTEeMaTHYCCKUX METOOB Uil PELICHHUS COACPIKATEIbHBIX 33a/ad W3
8. pa3IMYHbIX 00JIACTeH HAYKM U MpakTHKu. VIHTepIpeTanus pe3yibTara, yueT pealbHbIX OrPaHHICHU.
16
[IpakTryeckue 3aHATHS
1. OcHOBHBICE TIpHEMBl pCIICHHWS HWPPANMOHATNBHBIX ypPaBHEHWH, MOKa3aTelIbHBIX YpaBHEHUH U
JOTapU(PMIYECKUX ,TPUTOHOMETPHUYCCKUE YPABHCHHI.
2. Pemenwne cucteM ypaBHEHHI ¢ IPIMEHEHHEM Pa3IIUYHBIX CIIOCOOOB. 4
Bcero 251

J1s XapaKTepUCTUKN YPOBHSI OCBOEHHUS y4eOHOr0 MaTepualla UCIOJIb3YIOTCS CIeAyole 0003HaueHUs:

1. — o3HaKOMUTENBLHBIN (y3HABaHUE paHEe U3YUYEHHBIX 0OBEKTOB, CBOMCTB);

2. — PeNpOAYKTUBHBIN (BBITIOJTHEHUE NEATEILHOCTH 110 00pa3Ily, HHCTPYKIIUHU HIIH ITOJT PYKOBOACTBOM);

3. — IPOAYKTHBHBIH (IUTAaHUPOBAHUE U CAMOCTOSITEIBHOE BBHITIOJIHEHUE IEATEIbHOCTH, PellIeHHe MPOOIEMHBIX 3a/1a4).
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2.3 XapaKTepucTHKA OCHOBHBIX BH/I0B Y4eOHOM 1eATeJIbHOCTUCTY/AEHTOB

Coaep:xanue o0yueHust

XapaKTepucTHKA OCHOBHBIX BU/0B 1eATEIbHOCTH
CTYIeHTOB
(Ha ypoBHe y4eOHBIX AelCTBHIi)

BBenenue

O3HakOMJICHHE C pOJBbI0 MaTeMaTHKUd B HayKe, TEXHUKE,
HKOHOMHKE,NH()OPMAIIMOHHBIX TEXHOJIOTUSX U MPAKTHYECKOU
NEeSITETTHHOCTH.

O3HakOMJICHHUE C LEISIMU U 3a7auaMi U3YYCHUS MaTEMaTHUKH
npu

ocoenuu npodeccuit CI10 u cnennansHocreit CI1O

1. AJITEBPA

Pa3zButne nmonsaTus
O 4YHuCJIC

Bremonnenue apudMeTuueckux JCHCTBUM HajJ YUCIIAMU,
coueTast

YCTHBIE U MUCbMEHHBIE IPUEMBI.

Haxoxxnenne  npuOMMKEHHBIX — 3HAYEHWH  BEIMYUH U
MOTPEIIHOCTEM

Boruncnennii(abComOoTHO M OTHOCUTEJIBHOI); CpaBHEHUE
YHCIIOBBIXBBIPAXKCHHI.

Haxoxnenne omuOoK B MpeoOpa30BaHUAX W BEIYMCICHUSIX
(OTHOCHTCS KO BCEM IIYHKTaM IIPOrpPaMMBbl)

Kopnu, crenenu, sora-

O3HaKOMJICHHE C TOHATHEM KOPHS N-i CTENEHU, CBOWCTBaMU

pUGMBI pPaauKagoB U PABUIAMH CPAaBHEHUS KOPHEH.

@opMyJIMPOBAHUE OIPEIECICHUSI KOPHS M CBOMCTB KOpHEM.
Bbluncnenre U cpaBHEHHE KOpHEH, BBINOJHEHUE MPUKUIKU
3HAYEHHUsI KOPHS.
[TpeoOpazoBaHre YMCTOBBIX U OYKBEHHBIX BBIPAKECHHIH,
COZIepKAIIUX PaJUKAIIbL.
Beimonnenne pacueroB 1o gopmynam, — coaepKalium
pajuKalbl, OCYIIECTBISI HEOOXOAMMBIE IOJCTAHOBKU H
npeoOpa3oBaHusl.
Omnpenenenne paBHOCUIBHOCTH BbIPAXKEHUH € pauKaIaMH.
Pelenne nppaiioHanbHbIX YpaBHEHUN.
O3HaKOMJICHHUE C TOHSITHEM CTENIEHH C JeHCTBUTENbHBIM
[IOKa3aTEJIEM.
HaxoxxneHne  3Ha4eHUM  CTENEHH,  WCNONB3YysSd  IIpHU
HE00X0IMMOCTH
MHCTPYMEHTAJIbHBIE CPEACTBA.
3anuchIBaHUE KOPHS N-i CTETIEHU B BUJIE CTETIEHU C IPOOHBIM
MoKazareneM U Hao0OopoT.
®opMyIMpPOBAHUE CBOWCTB CTENEHEN. Bhruncienne crenexei
C palMOHAJIbHBIM I[IOKa3aTEJIEM, BBINOJHEHUE MPUKUIKU
3HAYEHHUsI CTETIEHU, CPABHEHHE CTETICHEM.
[TpeoOpazoBaHre YHCTOBBIX  OYKBEHHBIX BBIPAKECHUI,
CcoIepXKalllMX CTENEeHW, NPUMEHsSs CBoWcTBa. Pemienue
MOKa3aTeNbHBIX YPAaBHEHUI.
O3HakoMJIEHHME C NPUMEHEHUEM KOpHEHW M CTENEHed MpH
BBIYMCIICHUM CpPEIHUX, JCJICHUM OTpe3ka B  «30JI0TOM
cedeHuM». PenieHuenpukiIaaHbIX —3a7ad  Ha  CIIOXKHBIE
MIPOLEHTHI.

ITpeoOpasoBanue BremonHenne mpeoOpa3oBaHUil  BBIpOKEHUH, NPUMEHEHUE

anredpanvdecKrx BhIpAKEHUI

CBSI3aHHBIX CO CBOMCTBAMU CTEIICHEHN U JIOl“apI/I(bMOB.




Onpenenenne oOnactu JIOITYCTUMBIX 3Ha4YCHUHU
Jorapu(pMHUECKOTOBBIpaXKEeHUsA. PerieHne gorapupmMuuecKux
ypaBHEHU U

2. OCHOBbBI TPUTTOHOMETPUUA
OcHoBHBIE IOHATHSA W3y4yeHne paiuaHHOrO METO/a U3MEPEHUS YIVIOB BpalllEHUs U
UX CBSI3U € IpadycHOl Mepoil. 300paxkeHue yrioB BpaleHus
HAOKPYKHOCTH, COOTHECEHHE BEIMYMHBI YyIVIAa C €ro
PacCIIOJIOKECHUEM.
OcHoBHbIE IIpuMeHEHNEe OCHOBHBIX TPUTOHOMETPUUYECKHUX TOXKIECCTB UL
TPUTOHOMETPUUECKHE BBIUUCIICHHUS] 3HAUCHHWH TPUTOHOMETPUYECKHX (QYHKIUH I10
TOXKJIECTBA OJIHOM M3 HUX
ITpeobpazoBanus W3yueHre OCHOBHBIX (DOPMYT TPUTOHOMETPUH: (HOPMYIIBI
IIPOCTEHIINX CJIOKCHMSL, YABOCHUS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKHUX (GyHKIMIB IIPOU3BEICHNE u
BBIPAKCHUI IIPOU3BENCHUS B CyMMY U IPUMEHEHHE IIPH BBIYUCIICHUU
3HAYEHUS! TPUTOHOMETPUUECKOI'O BBIPAXKEHUS M YIPOILIECHHUS
€ro.
O3HakOMJIEHME CO CBOICTBaMM CHUMMETPUU TOYEK Ha
€IMHUYHOU
OKPY)KHOCTH W TpHUMEHEHHe UuX s BbIBoAa (opmyn
IIPUBEICHUS
IIpocreiimme Pemenne mo ¢Gopmynam W TPUTOHOMETPHUECKOMY KpPYTY
TPUTOHOMETPUUECKUE IIPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHU.

YpaBHEHUS U HEPABEHCTBA

[Ipumenenne  oOLIMX  METOAOB  pPEIIEHUS  ypaBHEHUN
(mpuBeeHNEe KIMHEHHOMY, KBAJpaTHOMY, METO/] Pa3JI0KEHUS
HAa MHOXUTENU, 3aMEHbl NEPEMEHHOH) IMpU pelIeHun
TPUTOHOMETPUUYECKUX YPABHEHUM.
YMeHue oTMedarb Ha Kpyre pelIeHHs IPOCTEHIIUX
TPUTOHOMETPUUYECKUX HEPABEHCTB

ApKcuHyC, apKKOCHHYC,
apKTaHIe€HC Yncia

O3HaKOMJICHHE C TIOHATHEM OOpaTHBIX TPUTOHOMETPHYECKHX
GbyHKLINH.

N3yuenue OnpeaeICHU I apKCHUHYyca, ApKKOCHHYCA,
apKTaHTeHca

yrcna, (OpMyNIHpOBaHUE MX, W300pakeHHEe Ha EIUHHYHOU
OKPYKHOCTH, IPUMEHEHHE ITPU PELICHUN YpaBHEHUH

3 OYH

KIINW, UX CBOMCTBA U TPA®UKHA

QyHKIUN.
ITonsTue o
HETPEPBIBHOCTU (PYHKITUU

O3HakoMJIEHHE C TIOHATHEM TIEPEMEHHOW, MpHUMEpaMu
3aBUCUMOCTEHMEX /1y TepEeMEHHBIMHU.

O3HakoMjieHME C  TOHATHEM TIpaduka, ONpeaeleHne
NPUHAAIIKHOCTH TOUKU Tpaduky pyHkimu. OnpeneneHue mno
dbopmysne mpocTeiliel 3aBUCUMOCTH, BHIa €€ Tpaduka.
Beipaxxenue no ¢popmyieoiHoi nepeMeHHO uepes qpyrue.
O3HakoMJIeHHE ¢ ompeeseHueM (PyHKUNU, GOopMyTUpOBaHUE
ero.

Haxoxxnenne oOnacTu ompeaeneHus W O0JacTH 3HAYCHUU

byHKIIUN

CaoiicTBa QyHKINH.
I'paduueckas uHTEpHIpETALUS.
[Ipumepsr
(bYHKINOHATBHBIX
3aBUCUMOCTEHN B PEATbHBIX
IIpoLecCcax U sABJICHUSX

O3HakoMieHHE c IpuMepamMu (GyHKIIMOHATIBHBIX
3aBUCUMOCTEM B pEaJbHBIX MpoOlLeccaXx M3 CMEXKHBIX
JIUCITATLIHH.

O3HakoMJIeHUE  C  JOKa3aTeJlbHbIMU  PAacCYyXIACHUSMU
HEKOTOPBIXCBOMCTB JIMHEMHONM M KBaJApaTU4YHON (QYHKIMIA,
MPOBEJICHUE HCCIICIOBAHUS JIMHEWHOW, KYCOYHO-JIMHEHHOM,
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JIPOOHO-JIMHEWHOW U KBaIPaTHYHOW (DYHKITHI, TOCTPOCHUE UX
rpa¢pukoB. IlocTtpoenne wu 4yrenuerpadukoB  (QyHKIHIA.
HccnenoBanue GyHKIUH.

CocraBneHue BUAOB (QYHKIMH 1O JaHHOMY YCJIOBHIO,
pelIeHue 3aJa9Ha SIKCTPEMYM.

Beimonnenue npeobpazoBanuii rpaduka GpyHKuun

O6parnbie GyHKITIH

N3yuenue noHaTHst o0OpaTHON (PyHKIMM, ONpeaeseHue BUa U
noctpoeHne rpaduka oOpaTHON (YHKUIMH, HAXOXKICHUE €€
oOnactuomnpenenenuss u oOnactu 3HadeHud. IIpumenenue
CBOWCTB ()YHKIMWUIIPH HMCCIIECOBAHUU YPaBHEHUN W PELICHUU
3ajja4 Ha SKCTPEMYM.

O3HaKOMJICHHE C TIOHSTHEM CIIOKHOU (DYHKIUU

Crenennele, nokasa-
TEJIbHBIE, JIOTapU(PMUIECKUE U

TPUTOHOMETpHYECKHE (QYHKIUU.

OObpatHbie
TPUTOHOMETpHYECKUE (PYHKIIUU

Brruncnenne 3HaueHui GyHKIIUN 110 3HAYEHUIO apryMEHTA.
OnpeneneHue TMOJOXKEHUS TOYKM Ha Tpaduke 1o ee
KOOpAMHATaM MHA000POT.

Hcnonp30Banue CBOMCTB (DYHKIHIA [UIsi CpaBHEHHS 3HAYCHUN
CTerneHel u jorapu@mos.

[ToctpoeHrne TpaduKOB CTCIMEHHBIX U JIOTAPU(PMUICCKIX
GbyHKIHIA.

Pemrenue nmokazaTenbHBIX U JIOTApH(PMHUUECKIX YPAaBHEHUH H
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMaM.

O3HaKOMJIEHHE C TOHITUEM HENPEPBHIBHON NEPUOANYECKOM
¢bynkunu, (GopMyaupoBaHHE CBOWCTB CHHYCa U KOCHHYCA,
MIOCTPOCHHUE UXTPAPUKOB.

O3HakoMJIeHHE C MOHATHEM TapMOHMYECKMX KojieOaHuil u
IpUMepaMud TapMOHMYECKUX KOJeOaHuUW [UIsl ONHCaHUs
IPOLIECCOB B (pu3MKeH Apyrux o0nacTAX 3HAHUS.
O3HakOMJIEHME C TIOHATHEM pPAa3pbIBHOM IEPHUOJUYECKON
(byHKLNHU, TAHT'€HCAa U KOTaHT'€HCa, TIOCTPOEHHUE X

rpaguKoB.

[TpumeHeHne CBOWCTB (YHKIMHM JUis CpaBHEHHs 3HAYCHUH
TPUTOHOMETPUUECKHUX ¢dyHKIUH, pelieHus
TPUTOHOMETPUUYECKUX YPABHEHHM.

[Toctpoenne rpaduKoB OOpaTHBIX TPUTOHOMETPHUUECKHUX
GbyHKLUH 1 onpeiesieHne o TpadukaM UxX CBOMCTB.
BrinonHenune npeoOpa3oBaHusi rpauKoB

4. HAYAJA MATEMATHYECKOI'O AHAJIM3A

TlocnenoBaTenprHOCTH

O3HaKoOMJIEHHE C MTOHATHEM YHCIIOBOH MOCIIE0BATEIBHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMU €€ YJICHOB.
O3HakoMJIEHHE C TOHATHEM IIpeJesia MoCIe0BaTeIbHOCTH.
O3HakOMJIEHHME C BBIYUCIEHHEM CYMMBbl OECKOHEYHOIO
YHCIIOBOTOPSIa HA TIPUMEPE BBIUUCIICHUSI CyMMBI OECKOHEYHO
yOBIBaroIIeil reOMETPUUECKOil MPOrPecCcHH.

Pemenne 3amay Ha npumMeHeHHE  (QOPMYNBl  CyMMBI
0eCcKOHEeYHO yOBIBAIOIIEH reOMETPHUECKOM Mporpeccuu

[Ipon3BoHas 1 ee NpUMEHEHNE

O3HaKOMIICHHE C TIOHSATHEM TIPOU3BOTHOM.

W3yuenne u QopMyIHpOBaHHE €€ MEXaHHYEeCKOro U
TE€OMETPUYECKOTO CMBICIIA, U3YYEHUE AITOPUTMA BBIYHCICHUS
NPOM3BOJHOW Ha TpUMepe BBIYMCICHUS  MTHOBEHHOMU
CKOPOCTH | YTJIOBOTO KO3 puItmeHTakacaTeaIbHOM.
CocraBieHue ypaBHEHHUs KacaTeIbHOM B 00IIEM BU/IE.
YcBoeHue IIPaBUII nuddepeHIpoBanus, TaOJIUIIBI
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MIPOU3BOTHBIX

AJIEMEHTAPHBIX GyHKIHH, MIPUMECHEHUE JUTST
nuddepeHpoBaHms

(GyHKINH, COCTAaBICHUS yPaBHEHUS KacaTeIbHOM.

N3yuenune TeopeM 0 CBSA3U CBOMCTB (DYHKIIMH M POU3BOTHOM,
(bopMynHpOBKa UX.

[IpoBeneHne ¢ TOMOIIbIO MPOM3BOAHON  HCCIIEIOBAHUS
GyHKIMY, 3a1aHHON (POpPMYITOH.

YcTaHOBIEHHE CBSI3M CBOMCTB (DYHKUMU W MPOU3BOJHOM IO
uX rpapukam.

[Ipumenenue mNPOUW3BOAHOM JUIs  pelleHuss 3a7ad  Ha
HAXOXKJICHUEHANOOJIbIIEr0, HAaWMEHBIIETr0 3HAYCHHUS M Ha
HAXO0XJICHHE IKCTpeMyMa

IlepBoobOpazHas
¥ UHTETpall

O3HakoMJIeHHE C MOHIATHEM MHTETpajia U MepBOOOPaA3HOM.
N3ydenue mpaBuiia BEIYUCICHUS IEPBOOOPA3HON U TEOPEMBI
Herorona - JleiiOHuma.

Pemenue 3amau Ha cBS3b EPBOOOPA3HOI U €€ MPOU3BOAHOIMA,
BBIUUCIICHUE MTEPBOOOPA3HON IS JAHHOH (DYHKITHH.

Pemrenue 3aga4 Ha NpUMEHEHHUE MHTETpasa JJIsl BBIYUCICHUS
(U3NYECKHUX BETMYMH M TUIOIAACH

5.YPABHEHUS U HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
yYpaBHEHUU
HepaBeHncrtBa u cucremsl
HEPaBEHCTB C ABYMs
MIEPEMEHHBIMU

O3HaKOMJIEHHE C IPOCTEHIINMHU CBEJCHUSIMH O KOPHAX
anreOpanyeckuxX YypaBHEHHUM, TOHATHSIMU HCCIEIOBAaHUSA
YPaBHEHUH U CUCTEMYpPABHEHUM.

W3ydyeHne TeOopuM PpaBHOCWIBHOCTM YPaBHEHHH U €€
npuMeHeHus. [loBTopeHue 3ammcu peleHHsl CTaHAAPTHBIX
YpaBHEHMH, TNpPUEMOB NpeoOpa3oBaHUsl YpPAaBHEHUH Ui
CBEJICHUS K CTAHIAPTHOMY YPABHEHUIO.

Pemenne panyoHanbHbIX, HPPaLMOHAIBHBIX, I0KA3aTEIbHBIX
U TPUTOHOMETPUYECKUX YPABHEHUIN U CHCTEM.
Hcnonb3oBaHue CBOMCTB U rpaMKOB (PYHKIMIH 11 pereHus
ypaBHeHUH. IIoOBTOpeHHE OCHOBHBIX TNPHEMOB PEIICHUS
CUCTEM.

Pemlenne ypaBHEHMH C TIPUMEHEHHEM BCEX IIPHEMOB
(paznoxeHus

Ha  MHOXUTENH,  BBEIEHUS  HOBBIX  HEU3BECTHBIX,
MOJICTAHOBKH, IpahuyecKoro MeToa).

Pemenne cucrem ypaBHEHHMH C NPUMEHEHHMEM Pa3JIMYHBIX
CIIOCOOOB.

O3HakoMJIeHHE ¢ OOLIMMH BOIPOCAaMH PEILIEHUS HEPaBEHCTB
U UCHOJb30BaHUWE CBOWCTB U TIpaduKkoB (GYHKUMH @pU
pEeLIeHNN HEPABEHCTB.

Pemenne HepaBEHCTB M CUCTEM HEPABEHCTB C IPUMEHEHHUEM
Pa3IUYHBIX CITOCOOOB.

[IpumeHeHne MaTeMAaTHUECKUX METOAOB ISl PEIICHHUS
COJIepKaTeNIbHBIX 337ad W3 Pa3MYHbIX OOJacTell HayKu U
NpakTUKU. VIHTEepnpeTupoBaHUE pE3yNbTaTOB C YYETOM

peanbHBbIX OTPaHUYEHUN

6. IJIEMEHTBI

KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEM U
CTATUCTUKHU

OCHOBHEIE TOHATHA
KOMOMHATOPUKHU

W3yuenne mnpaBwiia KOMOWHATOPUKM M TpPHUMEHEHHE IpH
pelIeHNKOMOMHATOPHBIX 3a/1a4.
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Pemenne KOMOMHATOPHBIX 3a/lad METOJOM Iepedopa U T0

MIPaBUIIYYMHOXKCHHUS.
O3zHakoMIiICHHE c MOHATUAMHU KOMOHHATOPUKH:
pa3MeILECHNIMY, COUYETaHUSAMH, IIepeCTaHOBKAMHU 51

(dbopMynamMu A7l UX BEIYUCICHUSL.

OOspsicHeHHe © TpUMEHeHHe QOpPMYNl IS BBIYHUCICHUS
pa3MelIeHNH, TEePeCTaHOBOK M COYCTaHHH NpU PEIICHUU
3ajad.

Osnakomsienne ¢ OuHOMOM HBIOTOHA ¥ TPEyroJIbHUKOM
Iackas.

Pemenne mpakTHUECKHX 33/1a4 C UCIOJIB30BAaHUEM TTOHITHH U
MPaBUI KOMOMHATOPHKHI

DJIEMEHTHI TEOpUHU
BEPOSATHOCTEMN

W3ydyeHne  KJIACCHYECKOIO  ONPENEICHMS  BEPOSTHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH.
PaccmoTpenne  mpuUMEpOB  BBIYHMCICHUS  BEPOSATHOCTEM.
Pemenue3asay Ha BBIYMCICHHE BEPOSTHOCTEH COOBITHI

[IpencraBieHne JaHHBIX
(TabIUIIBI, TUATPAMMBI,

rpaduKm)

O3HakoOMJIEHUE C MPEICTABICHUEM YHCIOBBIX JAHHBIX U HX
XapaKTEPUCTUKAMU.

Pemenne mnpakTHueckux 3agad Ha 0OpabOTKYy YHCIOBBIX
JIAHHBIX,BbIYHUCIICHUE UX XAPAKTEPUCTUK

7. TEOMETPUS

IIpsiMbIe U TUIOCKOCTH
B IIPOCTPAHCTBE

dopMynHpoBKa W TPHUBEIACHUE JOKA3aTEIbCTB MPU3HAKOB
B3aMMHOI'OPACIIOJIOKEHUS IPSIMBIX u IIJIOCKOCTEH.
Pacnio3naBanue Ha yepTekax U MOJEISIX PA3IMYHBIX CITy4acB
B3aUMHOI'O  PAacHoJIOKEHUS  HPSAMBIX U IJIOCKOCTEH,
apryMEHTHPOBAHUE CBOUX CYXKICHUM.

@opMyNIHpOBaHUE OINPEIEICHUN, MPU3HAKOB U CBOMCTB
napajuiebHbIX U NePIEHANKYIISPHBIX MJIOCKOCTEH,
JIBYT'PAaHHBIX U JINHEWHBIXYTJIOB.

BrinonHenue nmocTpoeHus yriioB MEXIy MPSMBIMU, PSIMOU U
IJIOCKOCTBIO, MEXAY IUIOCKOCTSIMH TI0 ONUCAaHUIO U
pacrno3HaBaHUE UXHAMOJIEIIAX.

[IpuMeHeHne NpU3HAKOB U CBOMCTB PACHOJIOKEHUS MPSAMBIX U
IUTOCKOCTEM MIPH PEIICHUU 3a/1a4.

N300pakeHne Ha pUCYHKaX U KOHCTPYMPOBAHHE Ha MOJEISIX
MEPIEHIUKYISIPOB M HAKJIOHHBIX K TUIOCKOCTH, TMPSMBIX,
MapajuIeIbHBIXIUIOCKOCTEH,  YIJIOB  MEXIy MpAMOA U
TJIOCKOCTBIO U 000CHOBAHUETIOCTPOCHHSI.

Pemienne 3amay Ha BBIUMCICHUE T€OMETPUUECKUX BEIWYMH.
OrnuchIBaHUE PACCTOSIHUSL OT TOYKH JI0 TUIOCKOCTHU, OT TIPSIMOMA
10 IIOCKOCTH, MEXIY MJIOCKOCTSIMHU, MEXAY
CKPEIIUBAIOIIUMUCS  MPSMBIMU,MEXIY  MPOU3BOJIBHBIMU
¢burypamu B MIpoCTPaHCTBE.

dopMynHpOBaHUE U JOKA3bIBAHHE OCHOBHBIX TEOPEM O
paccTosHUAX(TEOpeM CyIIeCTBOBaHUS, CBOHCTBA).
N3o0pakeHne Ha depTe)ax W MOJEIAX PACCTOSIHUS H
000CHOBaHUE

CBOHUX CYyXJeHui. OnpeneneHrne U BbIYUCIEHUE PACCTOSIHUN B
npoctpanctBe. [Ipumenenne Gopmyn u TeopeM IUIaHUMETPHUH
JUISL penIeHus 3a1a4.

O3HakoMJIEHHE C MOHSITHEM MapaUIeIbHOTO MPOEKTUPOBAHUS
n erocBoiicTBaMu. POPMYIMPOBAHME TEOPEMBI O IUIOHIAIH
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OpPTOTOHAJILHOW MPOEKIIMA MHOTOYTOJIbHUKA.

[Ipumenenue Tteopuu [UIE OOOCHOBAaHUS TOCTPOCHUH U
BBIYHCIICHUM.

ApryMEHTHpOBaHHUE CBOMX CYXKIEHUH O  B3aUMHOM
PacIoyI0KEHUUIIPOCTPAHCTBEHHBIX (QUTYP

MHororpaHHuKu

Omnucanre W XapaKTEpPUCTHKA  Pa3JIMYHBIX  BHUJIOB
MHOI'OTPAHHUKOB,IIEPEUYHCIICHUE UX JIEMEHTOB U CBOWCTB.
N300paxkeHne MHOTOTPAaHHUKOB U BBIIIOJHEHUE MOCTPOCHUS
Ha U300paKEHUAX U MOJAEISX MHOTOIPaHHUKOB.

BplunciieHne  JMHEWHBIX ~ 3JIEMEHTOB W YIJOB B
MPOCTPAHCTBEHHBIXKOH(UTYpALIHSIX, apryMEHTUPOBaHUE
CBOMX CYXIeHUI. XapaKTepucTHKa W H300paKeHUE CEUCHUS,
pa3BepTKM  MHOTOIPAHHHUKOB,  BBIUMCIEHUE  IUIOLIAACH
ITIOBEPXHOCTEH.

[Toctpoenne  mpocTeHmuX  ceYeHUH  Kyba,  MPU3MBI,
nupamuabl.  [Ipumenenue  ¢GakToB UM CBEACHUH U3
MJIAHUMETPUH.

O3HakoMJIeHHE C BHUJAMH CHUMMETPUH B TMPOCTPAHCTBE,
dbopMynupoBaHUEe OMpeeIeHU U CBOMCTB. XapaKTepUCTHKA
CUMMETPHUU TEIBPAIICHHUS] 1 MHOTOTPAHHUKOB.

[IpuMeHeHre CBOMCTB CUMMETPUH NIPU PELICHHUH 3a/1a4.
Hcnonbp3oBanne npuoOpEeTEHHBIX 3HAHUN ISl UCCIICIOBAHUS U
MOJICJIMPOBAHUS HECIIOKHBIX 3a/1a4.

N300pakeHre OCHOBHBIX MHOTOIPAHHMKOB M BBITIOJIHEHHE
PUCYHKOBIIO YCJIOBUSIM 3a/au.

Tena u moBepxHOCTH
BpallleHUs

O3HakoMJIEHHE C BUAAMHU TeJ BpalleHus, (HopMyIrpoBaHHE
UX omnpeneneHuid W cBoicTB.DoOpMynIHpOBaHHE TEOpEM O
CEUCHMHU Iapa IUIOCKOCTBIO M IUIOCKOCTH, KacaTEeIbHOH K
cdepe.XapakTeprcTuKa M H300paKEHUE TNl BpaIICHHs, UX
pa3BepTKH, ceueHus.Pemenne 3a1a4 Ha MOCTPOCHUE CEUCHHIA,
BBIUUCIICHUE JUTUH,PACCTOSTHUM, YIJIOB, TUTOIIACH.
[TpoBeneHne IOKa3aTENbHBIX PACCYKICHUHIPH PEIICHUH
3ajau.lIpumeHeHne CBOMCTB CUMMETPUH NPH PEIICHUH 3a1a4
Ha Tella BpaleHns, KOMOMHALIUIO Tel.

N300paskeHre OCHOBHBIX KpYIVIBIX TelI M BBIOJHEHHE
PHUCYHKA ITOYCJIOBHIO 33a4H.

I/I3MepeHI/I$I B TCOMCTpHUU

O3HakoMJIEHHE C MMOHATUAMU IO U 00beMa, aKCHOMaMHU
Y CBOMCTBAMH.

Pemenue 3aau Ha BbIYMCIIEHUE TIOLIAIel MIocKuX (uryp c
MPUMEHEHHUEM COOTBETCTBYIOIUX (opmyn u ¢HakToB U3
IUTAHUMETPHH.

N3yuenune TEOpEM 0 BBIYMCIICHUH 00BEMOB
IIPOCTPAHCTBEHHBIX TEJ,PEIIEHUE 3aJad Ha NPUMEHEHHE
dopMyn BeluMCIEHHS 00beMoB.M3yuenue Qopmyn ans
BBIUMCJICHMS IUIOIIAJAEH MOBEPXHOCTEM MHOIOIPAaHHUKOB U
Ten BpamleHus.O3HaKOMJIEHHE C METOJOM BBIUMCIICHUS
wiomaan  noeepxHoctd  chepsl.Pemenne  3agau Ha
BBIUMCJICHHE JI0A/Iel MOBEPXHOCTH MPOCTPAHCTBEHHBIX Tell

KoopanHatsl 1 BEKTOpBI

O3HakoMJIEHHE C NIOHATHEM BeKTopa. M3ydeHue nexapTroBoi
CHUCTEMBl KOOPJAMHAT B IPOCTPAHCTBE, IIOCTPOCHHE IO
3alaHHBIM KOOpJWHATaM TOYEK M IIOCKOCTEH, HAaXOXKIEHUE
KOOpIMHAT To4yeK.HaxokJieHne ypaBHEHHH OKpPYKHOCTH,
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cheprl, TUIOCKOCTH. BbIUKMCIEHHE pPACCTOSHUA  MEXIY
Toukamu./3yueHre CBONCTB BEKTOPHBIX BEJIWYMH, IPaBUII
pa3I0kKEeHUsI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, MPaBUII
HAaxOXKJICHUs KOOPAMHAT BEKTOpa B IIPOCTPAHCTBE, IPABUII
JEUCTBUH C BEKTOpPaMH, 3aJaHHbIMH KOOpAUHATAMH.
IIpuMeHeHHne TeopuM NIPU PEIICHMM 3aJad Ha JEHUCTBHUS C
BEKTOPAMH.

N3yuyenue CKamsIpHOIO NMPOU3BEACHUS BEKTOPOB, BEKTOPHOIO
YPaBHEHHs NpPSAMONW M IUIOCKOCTH. [IpuMmeHeHue Teopun npu
pelIeHU 3a7a4 Ha JCUCTBUA C BEKTOpaMH, KOOPJAMHATHBIN
METO[l, IPUMEHEHUE

BEKTOPOB JUIsl BBIYMCIICHUS BEJIMYUH YIJIOB U PACCTOSTHUM.
O3HaKOMIIEHHE € JOKAa3aTEIbCTBAMU TEOPEM CTEPEOMETPHUH O
B3aUMHOM  DPacCIOJIOKCHUU IPSAMBIX M IUIOCKOCTEH €
MCII0JIb30BaHNEM

BEKTOpPOB
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3. YCJIOBUSA PEAJIN3AIIAN YYEBHOM JUCIUILIUHBI

3.1.YueOHO-MeTOANYECKOE " MaTepHAJIbHO-TeXHUYECKoe ol0ecrieyenmne
NPOrpamMmbl y4eOHOI Jucuumnabl MarteMmaTuka

OcBoeHue mnporpaMMbl Y4eOHOW AMCHMIUIMHBI MaTtemaTuKanpeanogaracT
HaIM4ue BAJIATBIPCKOM TEXHOJIOTMYECKOM Kosuieqxke MunoOpa3oBanusi Yysamiuu,
peanu3yronieMo0pa3oBaTebHYIONPOrpaMMy  CpPEIHETO  oOlIero oOpa3oBaHUs B
npenenax ocBoeHus: OIIOIT CITO na 6a3eocHOBHOTO 00111€T0 00pa3oBaHusi, y4eOHOIO
KaOMHETa, B KOTOPOM HMMEETCS BO3MOXKHOCTHOOECIIEUUTh CBOOOJHBIM JOCTYIl B
NutepHer BO BpeMsi y4eOHOTO 3aHSATUS WU B TMEPUOJ BHEYUYCOHOWIEATEIBHOCTH
00yyarommxcs.

[TomemnennexkabnHEeTAMATEMAaTUKN  yIOBIETBOPsieT TpeboBanusM CaHUTApHO-
AMUAEMHUOJIOTHUCCKUXIIPABIII U HOPMATHBOB, OCHAIIEHO THUIIOBBIM OOOpYJAOBAHHEM,
yKa3aHHBIM B HACTOSIIUX TPEOOBAHMIX, B TOM YHUCIIE CIEIUATN3NPOBAHHONYICOHON
MeOENbI0 U CPEeICTBAMHU OOYYEHUS, TIOCTATOYHBIMHU JJIsl BBIIOJIHEHHS TPEOOBAHMIK
YPOBHIO MOJITOTOBKH O0YUYarOIIUXCA.

B kabunere wumeeTcss MyJIbTUMEIUWHOE OOOpPYJOBaHUE, IOCPEACTBOM
KOTOPOTOYYAaCTHUKH  00pa30BaTEeNbHOIO  Tpolecca  MOTYT  MPOCMaTpUBATh
BU3YaJIbHYIOMH()OPMAIIUIONOIMCIUILINHE, CO3/IaBaTh MPE3CHTAINH, BUICOMATEepUaIbl
U T. 1.

B coctaB y4eOHO-METOIMYECKOTO M MaTepUATbHO-TEXHUYECKOTO OOCCIICUECHHUS
MpOoTrpaMMbl Y4€OHOUM AUCIUIIIMHBI MaTeMaTrka, BXOIST:

* MHOTO(DYHKITMOHAJIbHBIA KOMIUIEKC MPENoaaBaTeis;

* HaTJISIHBIC TOCOOUS (KOMILUIEKThI Y4E€OHBIX TaOJHII, CTCH/IBL;

* “H(QOPMAIIMOHHO-KOMMYHUKATUBHBIE CPEICTBA;

* TEXHUYECKUE CPEJICTBA OOYUCHUS;

* JICMOHCTPAIIMOHHBIC U Pa3qaTOUYHbIC MOJIEIH;

* KOMIUIEKT TEXHUYECKON JOKYMEHTAIMH, B TOM YHUCJIE MMacropTa Ha cpeicTBa oOy4e-
HUS1, THCTPYKIIMH 110 UX UCTIOJIb30BAHUIO  TEXHUKE 0€30M1aCHOCTH;

* OMOIMOTEeUHBIN (HOH.

B 6ubnuoreunslii GoHA BXOIAT YYCOHHKH, yU€OHO-METONUYECKUE KOMIUICKTHI
(YMK),obecrieunBaromiue  OCBOGHHE  yuyeOHOM  JUCHMIUIMHBI ~ MaTeMaTuka,
PEKOMEHJOBAaHHbIE WM JIOMYLIEHHbIE JUISI KCIHOJIb30BaHHS B  AJIATBIPCKOM
TE€XHOJIOTUYECKOM KOJUIEIKE Muno6pa3zoBaHus UyBammu,peaan3yoiem
00pa3oBaTeIbHYIO0 MPOrPaMMy CpPEIHEr0 O0IIero oOpa3oBaHUs B MPEIEIaX0OCBOCHUS
OIIOII CIIO Ha 6a3e 0CHOBHOI'O 00111€eT0 00pa30BaHUsI.

bubnuoreunsit GoHA JOMOJHEH CIPaBOYHUKAMHU MO JUCHUIUIMHE,HAYYHOU M
HayYHO-IIOIIYJIIPHOU JINTEPATYPOU.

B mpouecce ocBoeHuss mporpaMMmbl Y4yeOHOW AUCHUIUIMHBI MareMmatuka
CTYJCHThl UMEIOT BO3MOXKHOCTh JIOCTyNa K JICKTPOHHBIM Y4eOHBIM MaTepuajgaM Io
MaTeMaTuKe, UMEIOIMMCS B CBOOOJHOM JIOCTyINe B ceTh MHTEpHeT (DIEKTPOHHBIM
KHUTaM, IpakTUKyMaM,Tectam, matepuaiam EI'D u ap.).
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3.2 JIuteparypa
Jsl CTy1IeHTOB:

1. bammakos M.U. Maremaruka: y4eO. Ui CTYA.YUPSXKACHUN cpea.npod.
obpazoanus/ M.M. bammakoB.-6-¢ wusn.,crep., - M.: HW3parenbCKkuil UEHTP
«Axanmemus»y, 2019.-256¢

2. ['yce B.A.Martematuka st npodeccuil U CHenuantbHOCTEH COLUAIbHO —
3KOHOMHUYECKOTO npoduis: yueO. JUISL CTYA.Y4PEKICHUN

cpen.mpod.odbpazoBanus/B.A.I'yces,C.I".I'puropres,C.B.1iBonruna. -4 ¢ w3z, ucmp. —
M.:U3narenbckuil neHTp «Akanemus»,2019.-416 c.

3. bammakoB M.U. Maremartuka: anreOpa U Hadajia MaTeMaTHYECKOrO aHalu3a,
reoMeTpus: 3aJavyHuK: ydeO. TocoOue I CTyA. YYpexAeHUud cpema. mpod.
obpazoBanus / M.W.bammakoB. — 3-e¢ wm3m., crep., - M.: M3narenbckuil IIEHTP
«Axanemus», 2017.-416 c.

4, bammakos M.M. Marematuka:anreOpa W Hadaja MaTeMaTHYECKOTO
aHaJIn3a,reOMETPUS: yueo. TUIST CTY/I. YUPEKICHUMN Cpe. pod.
oOpazoBanus/M.M.bammakoB. — 4 — e wu3g., crep.-M.:M3parenbckuii  1eHTp

«Axanmemus»,2017. — 256 c.

st mpenogaBaTeJien:

OenepanbHbil 3ak0H oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
®enepauuny». [Tprka3 MunucrtepcrBa odpazoBanusa u Hayku PO ot 17.05.2012 Ne 413
«O0 yTBepx)aeHun (enepasbHOro rocyJapCTBEHHOIO 00pa30BaTENIbHOIO CTaHAAapTa
cpeaHero (IoJHOro) o0I1Iero o0pa3oBaHus».

IIpukaz MunucrepcTtBa oOpazoBanuss u Hayku P® or 29.12.2014 Ne 1645 «O
BHeceHUH n3MeHeHu# B [Ipuka3 MunucrtepctBa oOpa3oBaHusi U Hayku Poccuiickoit
Odeneparuun ot 17.05.2012  Ne 413  «“O06 yrBepxkiaeHuu (denepaabHOTO
rocyJapCTBEHHOT0 00pa3oBaTEeNbHOTO CTaHJAapTa CpeaHero (MOJHOTO) OOIIEro
o0pa3zoBaHUs .

[Mucemo [enaprameHTa rocynapCTBEHHON MOJUTUKH B cepe MOATOTOBKU pabOdmMX
kanpoB u JIIIO MunucrepctBa oOpazoBanus U Hayku P® ot 17.03.2015 Ne 06-259
«PexoMeHanum Mo OpraHu3aluyd TOJYYCHHS CpEJHEro oOlmero oOpa3oBaHUs B
npenenax OCBOSHHUsS O0O0pa3oBaTENbHBIX MPOTPAMM CpPEIHEro MPOo(ecCHOHATBEHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOrO 00IIEro oOpa3oBaHHUS C YYETOM TpeOOBaHUI
denepanbHbIX TOCYIAPCTBEHHBIX O00pa30BaTENbHBIX CTAHJIAPTOB W TMOJTy4yaeMOu
npoeccCu WM CIEHHATIBHOCTU CpeAHero npodeccuoHanbHOro 00pa30BAHMS.
bammakos M.U. MaTtematuka: KH. [Ji IpenoaaBatess: Meto. mocooue. — M., 2013
bamvakos M.U., Lpiranos 111.1. Metoanueckoe mocobue a1 moarotoBku k EI'D. —
M., 2011.

HNuTepHeT-pecypcesbl:

www. fcior. edu. ru (Mudopmarmmonnsie, TpPEeHUPOBOYHBIE U KOHTPOJHHBIC
MaTepuabl).

www. school-collection. edu. ru (Eaunas xosiexiuu nudpoBbiX 00pa30BaTEIbHBIX
pecypcoB).

www. ru/book (DnekTpoHHas OMOIMOTEUHAS] CUCTEMA).
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KOHTPOJIE BHAHUM U HA TPOMEKYTOUHOHM ATTECTAIIUA

PACHPEJIEJEHUE TUIIOB KOHTPOJIBHBIX 3ATAHU ITPU TEKYIIIEM

HaumenoBanue tem TecTtoBble 3a1anus, | 3ajaHue
y4eOHoOM [IpakTuueckue pabOTHI pewenue 3anay JK3aMeHa
JUCHUTITUHBI
BBeagenue
Pasznea 1. Passutue | 1. Haxoxnenue bammaxos M. .
IIOHATHUSA O YHUCIIC HpI/I6J'H/I)KeHHBIX 3HAUYEeHUN C60pHI/IK 3aaa4.
BeJIMUHMH U norpemHocteii | Yi€0.mocodue. —
. . | M., 2017.
BBIYHMCIICHHH (a0COIFOTHOM
Y OTHOCUTEIIBLHOM).
Tlei [IpoBepounas 1
efCcTBUA HaJl ceMecT
pabora Nel(ctp.18) P
KOMILIEKCHBIMH YHCJIaMU B TecToBBI
IIpoBepounas

anrebpandeckoit popme.

pabora Ne2(ctp.19)

TecToBoe 3ananue
Nel( 2 BapuanTa no
10 BomrpocoB)
TectoBoe 3a1anue
Ne2 (1 Bapuanrt 6

3amanus 10 Bap.

i 30 Bomp

2 ceMecTp
TecroBbl

3amanus 10 Bap.

i 30 Bomp
BOIIPOCOB)
Pasznea 2. Kophu, 2.Haxoxnenue 3HaueHuit [IpoBepounas
CTEIICHU U CTEIECHEN C paGota Ne3(ctp.40-
sorapupmbl panuoHaIbHBIMU 41)
nokasareisiMu. CpaBHEHHE
o [IpoBepounas
CTeneHel. BrinmonHenue 5 Ne 4
o
pacyeToB ¢ pajuKaiaMu pabota A2
3. [IpeoOpazoBanus (cp.41-42)
BBIPAKECHUH, COAEPIKAINX
KOPHH, CTEIICHH, IIpoBepounas
JorapuQMsI. pabora Ne 4
4. Pemenue, (ctp.41-42)
[IOKa3aTeIbHbIX,
[IpoBepounas
norapupMUUECKUX 6 0
ypaBHEHHUi . pabora Ne5(ctp.42)
5.Pemenne noka3aTeiabHBIX, IIpoepounas
Jorapu(pMUUECKUX pabora Ne6
HEPaBEHCTB. (ctp.43)

TecrtoBoe 3ananue
Ne3 (2 Bapmanra no
11 BonpocoB)

TectoBoe 3amanme
Ne4 (2 Bapuanra 1o
11 Bompocos)
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Paznen 3. [Ipsmble u | 6. [lpu3Haku B3auMHOTO [IpoBepounas
IITOCKOCTH B PpAacCIOIOKEHUS IIPAMBIX. pabora Ne 7
IpOCTpatCTBe Vroa MexX1y IPSIMbIMH. (ctp.69)
Ilepnennukynsp u IIpoBepouHas
HaKJIOHHAs K TUIOCKOCTH. pabora Ne 8
Yron Mmexay npsaMoi u (ctp.69-70)
IUIOCKOCTRIO. PaccTosHne
MEX]y IIOCKOCTSIMH, TecroBoe 3ananue
Mexny ckperuBatomumucs | Ne 5(2Bapuanta no
IPSIMBIMU, MEXKTY 10 BonpocoB)
IPOU3BOJILHBIMHU (PUTypaMU
B IPOCTPAHCTBE. TectoBoe 3amaHue
Ne 6(2BapmanTa mo
10 BompocoB)
TecroBoe 3anaHue
Ne7
TecTtoBoe 3amaHue
Ne 8(2Bapmanta mno
7 BOIIPOCOB)
Pa3nen 4. 7. Pemenue IIpoBepounas
Kom0unaropuka KOMOHMHATOPHBIX 3a/1a4. pabora Ne 9
[Tpuknagabie (ctp.92-94)
KOMOUHATOPHBIE 3aJauu. [IpoBepounas
8. Pemenue 3aaq Ha pabora Ne 27
NpUMEHEHHE (POPMYJIbI (ctp. 94-95)
ounoma HeroToHa
[IpoBepounas
pabdora Ne 10
(ctp.95)
TecToBoe 3ananue
Ne 9
(4 Bapumanta mo 7
BOIIPOCOB)
Paspnean S. 9. Bekropsl. [lelicTBus ¢ [IpoBepounas
KoopnHaTel n BEKTOpPaMH, 33JIaHHBIMU pabora Ne 11
BEKTOPLI xoopauHaramu. Paccrosaue | (ctp.114)
MEXy TOUKAMH. IIpoBepounas

CkansgpHOe MpOU3BEACHNE
BEKTOPOB.

pabora Ne 12
(ctp.114-115)
[IpoBepounas
pabora Ne 13
(ctp.115-116)
[IpoBepounas
pabora Ne 14
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(ctp.116)
TecroBoe 3ananue
Ne 10
13 Bormpocos
TecToBoe 3ananue
No 11 ( 2 BapuanTa
o 10 Bonpocos

Pasnea 6.
OCHOBEI
TPUTOHOMETPHH

10. Paguanubliit MmeTon
MU3MEPEHHUS YIJIOB
BpAIICHUS U CBA3b C
rpagyCHOU MEPO.
Ornpenenenuit
TPUTOHOMETPUYECKUX
(GYHKIMHA 715 yTII0B
MIOBOPOTA, HAXOXKICHUE
3HaYeHUH 1o TabauIle.
11. Ilpumenenue
OCHOBHBIX
TPUTOHOMETPUUECKUX
TOXIECTB K
peoOpa30BaHUIO
BBIPKEHUM.

12. ITpumeHeHue oOmux
METO/I0B pELICHUS
YPAaBHEHUH IIPU pPELIECHUN
TPUTOHOMETPUUECKUX
YpaBHEHUM U HEPABEHCTB
HEpaBEHCTBA.

IIpoBepouHas
pabora Ne 15
(ctp.146-147)
IIpoBepouHas
pabora Nel6
(cTp.148)
[IpoBepounas
pabora Ne 8
(ctp.149)
[IpoBepounas
pabora Ne 17
(ctp.150)
[IpoBepounas
pabora Ne 18 (ctp.
151)

TecroBoe 3amanue
Nel2 ( 2 Bapuanta
no 11 BonpocoB)

TecTtoBoe -3a1anne
Nel3

( 2 BapuanTa 1o 6
BOIIPOCOB)
TecroBoe 3ananue
Nel4 (2 BapuanTa
no 11 BonpocoB)

Paznen 7. ®yHkuuu u
rpaduxu

13. CBoiicTBa pyHKLIHH.
[TocTpoenune u ureHune
rpauKOB CTETICHHBIX U
MOKAa3aTeNbHBIX (PYHKIIHA,
JorapupMHUECKUX
¢byukuii. O6macth
oTpeieeHus

14. CgoiictBa u rpaduku
CHHYCa, KOCHHYCA,
TaHTEHCa U KOTaHTeHCa.
[IpeobOpazoBanms
rpauKoB.

[IpoBepounas
pabora Ne 19
(ctp. 183-184)
IIpoBepouHas
pabota Ne 20
(ctp.185-186)
IIpoBepouHas
pabora Ne 21
(cTp.187)

[IpoBepounas
pabora No 22
(ctp.188)
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OO0patHbie
TPUTOHOMETPUYECKHE
(byHKIMY 1 UX rpaduKy.

IIpoBepouHas
pabora Ne 23
(ctp.189-190)
IIpoBepouHas
pabora Ne 24
(ctp. 190-191)
[IpoBepounas
pabora Ne 25
(ctp.191-192)
TecToBoe 3ananue
Ne 15 (2BapuanTaB
o 10 BonpocoB)
TecroBoe 3ananue
Ne 16 (10
BApUAHTOB 110 6
BOIIPOCOB)
TectoBoe 3ananue
Ne 17
( 4 Bompoca)
TecToBoe 3ananue
Nel8
(4 Bompoca)
TecroBoe 3ananue
Ne 19
(o 7 BOMpPOCOB)
TecToBoe 3ananue
Ne 20 Bapmanrta
1o 7 BOIIPOCOB)

Pasnen 8.
MHOrorpaHHUKH U
KPYTJIbIC Tella

15. Ilpusma. Ipsmas u
HaKJIOHHAs [IpU3Ma.
ITpaBuiibHas pusma.
[Tapannenenunen. Ky6.
ITupamupa. IIpaBunbHas
nupamua. Y ceueHHas
nupamuaa. Terpasap.
Beruncnenue mionaneu
noBepxHocTU Brruncnenue

00BEMOB MHOTOT' PAHHUKOB.

16. Hununap. Konyc.

Y ceueHHBI KOHYC.
OceBble ceueHus 1
CEeUeHMsI, apajlieIbHbIC
ocHoBanuto. [lap n
chepa, X ceueHus.

IIpoBepouHas
pabota Ne 26
(ctp.224)
IIpoBepouHas
pabota Ne 27
(cTp.225)
[IpoBepounas
pabora Ne 28
(cTp.225)

TectoBoe 3ananue
Ne 21

( 2 BapuanTamo 11
BOITPOCOB)
TectoBoe 3amanme
Ne 22
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Brraucnenue miomnaaei.
Brrunciaenne o0eMOB
MHOTOIPAHHUKOB U TEJ
BpaICHUSI.

( 2 BapuanTa no 9
BOIIPOCOB)
TecToBoe 3ananue
Ne 23

( 2 BapmanTa 1o 5
BOIIPOCOB)
TecroBoe 3amanue
Ne24

( 2 BapuanTa no 9
BOIIPOCOB)

Paszgen 9. Hauana
MATCMATHYCCKOT' O
aHaIn3a

17.ITpousBoaHas:
MEXaHUYECKHUI u
reOMeTPUYECKUI CMBICTT
IIPOU3BOJHON. YpaBHEHUE
KacaTelbHOW B  00IeM
BUJIC.

18. IIpaBuna u ¢opMymsl

Qg epeHIpoBaHus.
[Tpumenenue TaOJIHIIBI
MIPOU3BOIHBIX

DJIEMEHTAPHBIX  (YHKIUH
st auddepeHIUPOBAHUS

GbyHKIHIA.
19.ITpoBeneHne ¢ MOMOIIBIO

MPOU3BOJHOMN
uccienoBanus pyHKINH,
3alaHHOoU (opMyIIoi.

IIpoBepouHas
pabora Ne 29
(ctp.247-248)
[IpoBepounas
pabora Ne 30
(cTp.248)

[IpoBepounas
pabora Ne 31
(cTp.249)

[IpoBepounas
pabora Ne 32
(ctp. 249-250)
IIpoBepounas
pabora Ne 33
(cTp.249)

TectoBoe 3amanme
Ne 25 (7 BoripocoB)

TecToBoe 3ananue
Ne 26(2 BapuanTa
nol1 BompocoB)

TectoBoe 3amanme
Ne 27 (10
BOIIPOCOB)
TectoBoe 3amanme
Ne 28 (6 BompocoB)

TecrtoBoe 3ananue
Ne 29 ( 2 BapuanTa
noll Bompocos)

Pa3nen 10.UnTerpan
U €T0 MpUMEHEHUE

20. Bpruncienue
nepBOOOpa3HON ISl TaHHOM

[IpoBepounas
pabora Ne 34
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¢ynkunu. Haxoxnenue
HEOIpPEIETEHHBIX
MHTErPaJIoB.

21. Ilpumenenue
OTpeIeNIEHHOr0 UHTEerpasia
JUTSL HAXOKJICHHSI TLTOIAAN
KPUBOJIMHEWHOW TpaIeiuu.
®opmyna Herorona—
JleitOHuna.

(cTp.261-262)

TecToBoe 3aganue
Ne30(7 BonpocoB)

TecroBoe 3ananue
Ne 31 (9 BompocoB)

Paszgen 11.
DneMEHTBI TEOPUU
BEPOSATHOCTEUN U
MaTeMaTU4YECKON

22. Knaccuueckoe
OIpe/IeNIEHUE BEPOATHOCTH,
CBOMCTBA BEPOSATHOCTEMN.

IIpoBepouHas
pabora Ne 35
(ctp.277-279)

Beruucnenue TecToBoe 3aganue
CTaTHCTUKH .
BEPOSATHOCTEM. No 32
( 30 BompocoB)
23. Beiuucienue 4ucnoBeIX | TecToBoe 3ajaHue
XapaKTEPUCTUK AUCKPETHOU Ne 33
CIIy4aiiHON BEJIMYUHBI. ( 7 BomipocoB)
Paznen 12. 24.OCHOBHEBIE ITPHEMBI [IpoBepounas
YpasHenus u pelleHus uppaluoHanbHbeIX | padora Ne 36
HEpaBeHCTBA ypaBHEHHi, oka3aTenbHbIX | (cTp.303)
YpPaBHEHUU U IIpoBepounas

JorapupMHUECKUX ,
TPUTOHOMETPUUECKHE
YpaBHEHUM.

25.PenieHne cuctem
YpaBHEHUH C MPUMEHEHUEM
pa3INYHBIX CIOCOOOB.

pabora Ne37
(ctp.303-304)
[IpoBepounas
pabora Ne 38
(ctp.304)

TecToBoe 3aganue
Ne34(4 Bompoca)

TecroBoe 3ananue

Ne 35

(o 7 BOMpPOCOB)

TectoBoOe 3amanme

Ne 36 (2 BapmanTa
1o 7 BOIIPOCOB)
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Penenzus
Ha paboyyo nmporpaMMy y4eOHOM quCLUILIHHB Martemaruka
npernojaBatens AIaThIpCKOro TEXHOJIOTHYECKOro Kojuiepka MunoOpazoBanus YyBammu

®upcooit Hanexap! AnekcasIpoBHbI

Pa6ouas nmporpamma yueGHON auclMIUIMHBI MaTemaTika pa3paboTaHa B COOTBETCTBUH
¢ TpeboBanusiMu @I'OC cpenHero obmero odpazoBanus 1o crenuanbHOcTH 21.02.05 3emensHo-
HUMYIIECTBEHHbIE OTHOLICHHS.

O6wem obOpa3oBaTenbHOI MporpaMMel coctaBiisgeT 251 yacos, u3 kotopoi 234 gacos -
oOs3arenbHas ydeOHas Harpy3ka, 9 4acoB OTBEAEHO Ul KOHCyIbTalMi, 8 YacoB - Ha
TIPOMEKYTOUHYIO aTTECTAIHIO.

[TporpaMma COAEPKUT MNACHOPT MPOrpaMMbl Y4eOHOM JUCIHMIUIMHBL, TeMaTHYECKH
TUIaH, XapaKTepUCTHKY OCHOBHBIX BHJOB y4eOHOH HEATeTBHOCTH CTYIEHTOB, TeMy pedeparos
(1oKJIa/I0B), HHAWBHIYAIBHBIX IPOCKTOB, YCIOBUS peai3allui Y4eOHOM TUCIUILIHHEL, TabIUILy
pacnpezie/leHHsl THIMOB KOHTPOJBHBIX 3aJaHWi TpPH TEKyIleM KOHTpOoJe 3HaHWW U Ha
MPOMEXXYTOUHON aTTECTAL[HH.

[TacrmopT mporpamMMbl y4eOHOM TUCHHUIUIHHBI COAEPKUT MOSCHHUTENBHYIO 3aIHCKy, B
KOTOpO# pacKphIBAaIOTCS LEJIH M 3a/auyd JMCUMIUIMHBI, a TakXkKe OOLIyI0 XapaKTepUCTHKY
y4eOHOH JUCHUILTHHBI, € MeCTO B y4eOHOM IUTaHe, TpeOOBaHHS K pe3ysbTaTaM OCBOEHHS
JIUCLUTUTAHBIL.

TemaTuueckuii IUTaH COCTaBJIE€H B COOTBETCTBHH C TIPHMEPHOW MPOTpaMMoil yd4eOHOH
JUCLUTUTAHBI, BXOIAIICH B peecTp y4eOHBIX AUCHMIUIMH 00lieoOpa3oBaTeNbHOrO IHkKiIa. B
TEMAaTHYECKOM IUTAHMPOBAHWM YKa3aHO KOJWYECTBO 4YacoB, OTBEJICHHOE Ha W3y4eHHE
MaTepHasa, MPaKTHYECKHE M TEOPETHYECKHUE 3aHSATUS, KOHCYJIbTAIHH.

Pabouas  mporpamma  yueOHOW  aucHMIUIMHBEI ~ MaremaTtuka, paspaboTaHHas
npenonasareneM ®@upcosa H.A., cOOTBETCTBYeT MpeabsIBAsSEMbIM TPEOOBAHUAM U MOXKET OBbITh
peKoMeHJI0BaHa K paboTe MpH MOATOTOBKE CIEUANUCTOB CPEIHEro 3BeHa MO CIEHAIBbHOCTH

21.02.053eMenbHO-UMYILIIECTBEHHBIEC OTHOILICHHUSL.

Muxaiinosa A.S1., npencenarens TTIK
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Penensus
Ha pabo4yio nporpamMMy y4eOHON JUCHMILTMHEI MaTemaTHka
Iperno/asarelis AaTbIpCKOro TEXHOTOTHIECKOro KoyuTe/pka Muno6paszosanus Yysammu

®upcosoit Hanex el AnexcanapoBHbI

Pa6ouas nporpamma yueGHo# aucimuMHEbl Matematika pa3paGoTaHa B COOTBETCTBHH
¢ TpeboBarmsaMu PI'OC cpennero obmero o6pasosanus 110 cnermmanbHocTH 21.02.05 3emensHO-
HUMYIIECTBEHHBIE OTHOLICHHUSI.

O6nem obpazoBaTenbHON MporpaMMel cocTasiseT 251 yaco, u3 koTopoit 234 gacos -
obs3arenpHas ydyeOHas Harpyska, 9 4YacoB OTBEAEHO JUIsl KOHCYJIbTalMi, 8§ 4YacoB - Ha
IIPOMEXYTOUHYIO aTTECTAIHIO.

ITporpaMma COZEPKHT MACHOPT MPOrpaMMBbl y4eOHON JMCLMIUIMHBL, TeMaTHYECKHH
IIaH, XapaKTepPUCTHKY OCHOBHBIX BHJIOB YUeOHOH NESTEeNbHOCTH CTYIEHTOB, TeMy pedeparos
(10K71a710B), HHANBHIYaAJIbHBIX IPOECKTOB, YCIOBHS PeAH3allii y4eOHOM JMCLMIIMHEL, TaGIHIly
pacrpesie/ieHdsl TUTIOB KOHTPOJBHBIX 3aJaHMH TPH TEKYIEM KOHTpOJe 3HaHWM | Ha
IIPOMEXYTOYHOH aTTECTAIUK.

[Tacmopt mporpamMmsl y4eOHON IMCIMIUTHHBI COAEPXKHUT TMOACHUTENBHYIO 3allMCKy, B
KOTOPOH pacKpbIBAIOTCS LEMM M 3a4a4d JMCLHMIUIMHBI, a TakXke OOIIyI0 XapaKTepHUCTHKY
y4e0HOH IMCIMIUIHHBI, €e MeCTO B y4eOHOM IulaHe, TpeOOBaHHSA K pe3yjbTaTaM OCBOCHHUS
JUCLIUTUTAHEL.

Tematudeckuil TIaH COCTaBJIEH B COOTBETCTBHH C MPHMEPHOM MPOrpamMMmoil y4eGHoiM
JMCUHMIUIMHBI, BXOJSMIEH B peecTp y4eOHBIX JUCUHMIUIMH 00meo06pa3oBaTebHOrONMKIA. B
TEMaTHYeCKOM ITAaHHPOBAaHWHM yKa3aHO KOJWYECTBO YAacOB, OTBEIAECHHOE HA W3y4eHHE
Mmarepuaia, NMPaKTHYECKHE 3aHATUS, KOHTPOJIbHbIE PabOThl M HA CaMOCTOSATEIBbHYIO paboTy
CTYJICHTOB.

B cnmcke nuTeparypsl BaKHYIO POJIb HIPAeT Ipajalus JUTEpaTyphl HA JIUTEPATYPY IJIst
CTYIEHTOB H IIpernoaaBaTesei.

PaGouas  mporpaMma  yuyeOHOH  aucuMIuIMHBI — Marematnka, — paspabGoTaHHas
npenogaBareneM ®@upcosa H.A., cOOTBETCTBYeT MpeabsSBISEMbIM TpeOOBaHHSIM U MOXET OBITH
PEKOMEHI0BaHa K paboTe MpU MOATOTOBKE CIELMAIHCTOB CPEIHEro 3BEHA IO CIEHHATBHOCTH

21.02.053emenbHO-MMYIIIECTBEHHBIE OTHOINEHHSL.

%ﬁf" ITactonuna P.B., npenonasarens ¢unuana
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