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IosicHUTEIBLHAA 3aNNCKA

[Tporpamma oOmieoOpazoBaTenbHON yueOHOW mucnuiuinHa «MaTtemaTuka:
anrebpa M Hayajla MaTeMaTUYeCKOro aHaju3a; TeoMeTpus» (naiee —
«MaremaTHKay) mpeIHa3HaueHa s H3yUeHUs] MaTeMaTUKH B TPOQPECCHOHATBHBIX
oOpazoBarenpHbIX opranuzauusix CIIO, peanmnsyrommx 00pa3oBaTENbHYIO
nporpaMMy cpeaHero oOmiero oOpa3oBaHMsl B TIpeleiaX OCBOEHUS OCHOBHOM
npodeccuoHanbHol 00pazoBarenbHoi nporpammel CITO (OITOIT CITO)

Ha 0aze OCHOBHOTO 0011ero 00pa3oBaHUs TIPH TOJATOTOBKE KBATM(PUIIUMPOBAHHBIX
pabouux, CIyKaluX U CIEeIUAIMCTOB CPETHETO 3BEHA.

[Iporpamma pa3paboraHa Ha ocHoBe TpeOoBanuii PI'OC cpennero oo61ero
o0pa3oBaHMsl, NPEIBIBISIEMBIX K CTPYKType, COICpX aHUI U pe3yJbTaTam
OCBOGHHUS y4eOHOW OuUCIUIUIMHBI «MaTemaThka», B  COOTBETCTBHH C
PekoMeHiauus M 110 OpraHU3alUy MOJTYUYEHUSI CPEAHEro oOIero oopazoBaHus B
npeneaax OCBOCHHS 00pa30BaTeNIbHBIX MPOTrpaMM CpeaHEero npodeccruoHaIbHOTO
oOpa3zoBaHusg Ha 0aze OCHOBHOTO oOHIEro 0oOpa3oBaHMs C Y4YETOM TpeOOBAHMIA
(benepanbHBIX TOCYAAPCTBEHHBIX 00PAa30BaTEIbHBIX CTAHJAPTOB U MOIyYaeMon
npodeccud WM CHEHHAIbHOCTH CpPEIHEro MpOQEecCHOHATBHOrO 00pa3oBaHUs
(mucemo JlemapTamMeHTa TOCYAApCTBEHHOW TOJUTUKH B cdepe TMOATOTOBKH
pabouux kaapos u JI1O Munob6puayku Poccun ot 17.03.2015 Ne 06-259).
Comepxanne mporpamMMbl  «MareMaTuka»  HampaBiIeHO Ha  JOCTHIKEHHE
CHENYIOIINX LeJIeH:

* o0OecrieyeHue chPOPMUPOBAHHOCTU TPEJICTABICHUN O COLUATIBHBIX, KYJIbTYpPHBIX
¥ UICTOPHUYECKUX (PaKTOpax CTAHOBJICHUS MAaTEMAaTHKHU;

* obecrnieueHue CHOPMHPOBAHHOCTH  JIOTMUECKOTO, aJTOPUTMHYECKOTO |
MaTEMaTUYECKOTO MBIILJICHUS;

* o0ecrieueHre cOPMUPOBAHHOCTH YMEHUN MPUMEHSATH MOTYUYCHHbIC 3HAHUS MPH

PCHICHUH PA3JIMYHBIX 3aJ4a4;



» obecrieueHrne CHOPMHUPOBAHHOCTH TMPEACTABICHHM O MaTeMaTUKE KaK YacTd
0OIIEYeIOBEYECKON KYJIbTYPhl, YHUBEPCAIBHOM SI3bIKE HAYKH, ITO3BOJISIOIIEM
OTMCHIBATh U M3Y4YaTh PEATbHBIE TIPOIIECCHI U SIBICHHS.

B mnporpamMmy BKIIOYEHO COjepKaHWEe, HaIpaBiIeHHOe Ha (OPMHUpPOBAHUE Y
CTYJICHTOB KOMIIETCHIIUN, HEOOXOAUMBIX MJisi KadecTBeHHOro ocBoeHusi OITOIT
CIIO Ha 06aze OCHOBHOIO OO0IIEro oOpa3oBaHUs ¢ MOJYYEHUEM CpPEHEro OOIero
oOpa3oBaHUs; MNPOTpaMMbl  TMOJATOTOBKH  KBAIM(PUIMPOBAHHBIX  pabouuX,
CITY>KalllUX; MPOTPAMMBbI IMOJITOTOBKHU CIIEIIUATTMCTOB

cpeaunero 3BeHa (IITIKPC, IITICC3).

[Iporpamma y4eOHOM aucHMIUIMHBI «MaTemMaTukay SBISICTCS OCHOBOM  JjIst
pa3paboTku  pabouMx  MmporpaMM, B  KOTOPHIX  MpodeCcCHOHANbHbIC
oOpa3oBaTeibHBIE OpPraHU3AINK, PEATH3YIONINE 00pa30BaATEIbHYIO MPOTpaMMy
cpeadero oOmiero oOpaszoBanus B npenena ocBoenus OIIOII CIIO wa 0Oaze
OCHOBHOTO 00IIEro oO0pa3oBaHMs, YTOUHSIOT COJEpKaHUE y4eOHOro Marepuarna,
MOCJIEIOBATEIBHOCTD €r0 U3YUYEHUs, paclpe/ieiieHle YYeOHbIX 4acoB,

TEMaTUKy pedeparoB, BUABI CAMOCTOSATEIBHBIX pPa0OT, YUYUTHIBAs CICHUPUKY
IporpaMM  TMOATOTOBKU  KBAIU(DHUIIMPOBAHHBIX  pabOYMX, CIyXKalluxX M|
CHEIUATICTOB CPEHET0 3BeHa, OCBaUBaeMOM NMPOGECCU WIH CIICIIHATILHOCTH.
[Iporpamma  MOXET  HCHONB30BAaThCS  JIPYTMMU  OpodecCuoHaTIbHBIMU
oOpa3oBaTeIbHBIMU  OpPraHU3AlUSIMH,  PEATU3YIOMUMH  00pa30BATEIBHYIO
MporpaMMy cpeHero ooOiiero oOpa3oBaHUsS B TIpejeiax OCBOCHHS OCHOBHOM

OIIOIT CTIO na 6a3e ocuoBHoro oo0iero oopazosanus (IIITKPC, ITTICC3).



1. MACHIOPT PABOYEM IMPOI'PAMMBbI YYEBHOM JJUCIUILJINHBI
«MATEMATHUKA»

1.1. O0Js1acTh IPpUMEHEHUs IPOrPAMMbI

PabGouass mporpamma y4eOHOW IUCHUIIIUHBI «MartemaThkay SBISCTCS
4acTbl0O OCHOBHOM mpodeccroHanbHOM  00pa3oBaTeNbHON  MporpaMmbl B
cootBercTBUM ¢ PI'OC no nmpodeccusim CIIO 38.01.02 «IIpoaasen, koHTpoOIIEp-
KAacCHp»
1.2. Mecto  y4yeOHOH  AUCUMIUIMHBI B CTPYKTYpe  OCHOBHOM
npogecCuoOHAIbHON 00pa30BaTeJIbHOM MPOrPaMMbl: JIUCIUIUIMHA BXOAUT B
0011e00pa3oBaTeIbHBINA UK.
1.3. Pe3yabTarbl 0CBOCHUS Y4eOHOM AUCUHMIIUHBI
OcBoeHue cojnepkaHusi y4dyeOHOM AuCHUIUIMHBI «MaTtemaThkay o0ecreyrBaeT
JOCTUXKEHUE CTYICHTAMHU CIEAYIOIINX PE3YIbTATOB:
* INYHOCTHBIX:
- c(pOpMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKE, KaK YHUBEPCAJIbHOM SI3bIKE
HAyKH, CPEACTBE MOJICIMPOBAHUS SIBJIEHUH M IMPOILIECCOB, HUAESIX W METOoJax
MaTeMaTUKH;
- NOHMMaHUE 3HAYUMOCTHM MaTeMaTHKU JUIsl HAay4YHO-TEXHUYECKOro Iporpecca,
c(OpMHPOBAHHOCTh OTHOLIEHHUS] K MAaTEMAaTUKE KaK K YacTH OOIEYEI0BEYECKOU
KyJbTYpbl 4Y€pe3 3HAKOMCTBO C HMCTOPUEH pa3BUTUS MATEMATUKH, 3HBOJIIOLUEN
MaTeMaTUYECKUX HJICH;
- pa3BUTHE JIOTMYECKOTO MBILUIEHUS, HPOCTPAHCTBEHHOIO BOOOpaKEeHMs,
QITOPUTMHUYECKON KyJIbTYPbl, KpUTUUHOCTH MBILIUIEHUSI HA YPOBHE, HEOOXOIMMOM
it Oyyien npopecCuOHaIbHON JIEATEIbHOCTH, JIsl POJA0KEHHST 00pa30BaHUs
¥ caM00Opa30BaHUs;
- OBJQJICHUE MAaTEMaTHMYECKUMU 3HAHUSAMHM WU YMEHHUSIMH, HEOOXOIMMBIMHU B
MOBCEHEBHON JKM3HM, JJIsI OCBOEHHMS CMEXHBIX €CTECTBEHHO-HAYYHBIX
OUCUMIUIMH M JUCHUIUIMH  TPO(ECCHOHAIBHOTO LHWKIA, JUIS  MOJXY4YCHHS
oOpazoBaHus B 00JIACTSX, HE TPEOYIOIUX YriayOJIeHHOM MaTeMaTH4eCKON

MOJATOTOBKH;
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- TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHIO, B TOM YHCIIE caM000pa3oBaHUIO,
Ha TPOTSHKCHUM BCEM JKM3HM, CO3HATEIHLHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa3oBaHUI0 KAaK YCJIOBHUIO YCHEIIHOW NpodecCHoHaIbHOM U OOIIECTBEHHOM
JesITeNIbHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITE€JIbHOM TBOPYECKOW M OTBETCTBEHHOM
JeSITeNbHOCTH;

- TOTOBHOCThb K KOJUIEKTUBHOM pPabOTE, COTPYIHUYECTBY CO CBEPCTHUKAMH B
oOpa3oBarejabHOM,  OOIIECTBEHHO  TOJIE3HOW,  y4eOHO-UCCIEI0BATEIbCKOMH,
MIPOCKTHOM U JPYTUX BUAAX ACATEIBHOCTH;

- OTHOIIIEHHE K MPO(ECCHOHANBHON NIEATETbHOCTH KaK BO3MOXXHOCTH Y4acTHs B
pEIIeHNH JMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAMOHATBHBIX
npooem;

* MeTanpeaMeTHbIX:

- YMEHHUE CaMOCTOSITENIbHO OINPEACTATh NN JESTEIBHOCTH M COCTaBIIATh TUIAHBI
NeSITENbHOCTH; CaMOCTOATEIHHO OCYIIECTBIISTH, KOHTPOJIUPOBATH u
KOPPEKTUPOBATh JIEATEIBHOCTh; HCIIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JOCTIDKEHUS TIOCTABJIICHHBIX II€JIell W peaju3alid TUIAHOB JIeITEIbHOCTH;
BBIOMpATH yCIEIIHbIE CTpaTeruu B Pa3TUYHBIX CUTYaIIMSIX;
- YMEHUE NPOAYKTUBHO OOIIATHCS W B3aMMOJEHCTBOBATh B IIPOLIECCE COBMECTHOM
JESTENBHOCTH, YYWTHIBATH TMO3WIHAUA JPYTUX YYACTHUKOB JICSITEIIBHOCTH,
¢ pexTUBHO paspeniaTh KOHPIUKTHI;

- BIIaJICHHE HaBBIKaMHU MTO3HABATEIBHOM, Y4eOHO-UCCIeI0BATENbCKON U TPOSKTHOM
JeSTENbHOCTH, HABBIKAMHU pa3pelieHusi mpoodiieM; CoCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITETFHOMY TTOMCKY METOJIOB PEIICHHS MPAKTUYSCKUX 3a/1a4, TPUMEHEHHIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

- TOTOBHOCTH M CHOCOOHOCTH K  CaMOCTOSTEIbHOW  MH(GOPMAIIMOHHO-
MO3HABATENIbHOMN JESITENbHOCTH, BKIIOUYAs YMEHUE OPUEHTUPOBATHCS B PA3IUYHBIX
UCTOYHUKAX WHQPOPMAINHA, KPUTUYECKH OIECHUBATh ¥ HWHTEPIPETUPOBATH

MH(OPMAIHUIO, TOJIYYAEMYI0 U3 Pa3IMYHbIX HCTOYHUKOB;



- BJIAQJICHUE SI3BIKOBBIMU CPEJICTBAMH: YMEHHE SICHO, JIOTUYHO M TOYHO H3JaraTh
CBOK0 TOYKY 3pEHMS, MCIIOJb30BATh AaJCKBAaTHBIC SI3BIKOBBIC CPEICTBA;
- BJIaJICHHE HaBBIKAMM MO3HABATEIBLHON pe(IEKCHHN KaK OCO3HAHUSI COBEPILIAEMbIX
JNEUCTBUM W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHWW, T'PAHULL
CBOEr0 3HAHUS M HE3HAHWs, HOBBIX IMO3HABATEIBHBIX 3a7ad W CPEACTB JIs UX
JTOCTUKECHUS,

- LEJEYCTPEMJICHHOCTh B MOMCKAaX W MPUHSATUU PELIEHUM, COOOPA3ZUTENHbHOCTh U
UHTYUIIMS, Pa3BUTOCTb IPOCTPAHCTBEHHBIX MPEACTaBICHUM; CIIOCOOHOCTH
BOCHPUHUMATh KPaCOTy U TapPMOHUIO MUPA;

* IpeAMETHbIX:

- c(hopMHUpPOBAHHOCTH TMPEJCTABICHUN O MaTEMaTHKE KaK 4YacTh MHUPOBOMU
KyJbTyphl W MECT€ MaTeMaTHKA B COBPEMEHHOW IMBWIIM3AIAU, CIIOCO0ax
OMMCAHUS  SIBJICHUM  pEalbHOTO  MHUpa Ha  MaTeMaTUYECKOM  SI3BIKE;
- c(hOpMUPOBAHHOCTb NPEACTABICHUNA O MaTEMAaTUYECKUX TMOHATUSIX Kak
BAKHEUIINX MAaTeMaTUYECKHX MOJENAX, MO3BOJISIOIIMX ONUCHIBATh U H3y4daTh
pa3Hble TPOLECChl M SIBJICHUS; MOHUMAHME BO3MOXHOCTH aKCMOMATHUYECKOIO
[IOCTPOEHHSI MATEMATUYECKUX TEOPHI;

- BJIQJICHUE METOJAMHU JIOKA3aTEIbCTB W AJTOPUTMOB PELICHUS, YMEHHUE UX
MIPUMEHATH, TPOBOJAUTH JI0KA3aTEIbHbBIE PACCYKACHHUS B XOJ€ PEIICHUS 3314,

- BIIAJICHUE  CTAaHJAPTHBIMU  NPUEMAMHU  PEUICHUS  PAUUOHAIBHBIX U
HMppalMOHAIbHBIX, IOKA3aTEIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI
Y HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B
TOM YHUCJE JJIsI TIOMCKA IMYTH PELICHUS W WUIIOCTPAlMU PELIEHUs YPaBHEHUN U
HEPABEHCTB;

- chOpMHPOBAHHOCTh MPEACTABICHU 00 OCHOBHBIX MOHATHUAX MAaTEMAaTHYECKOTO
aHaJIn3a M HX CBOWCTBAx, BJAJCHUE YMEHUEM XapaKTEPU30BaThb IIOBEICHUE
(yHKIUH, WCMOIB30BaHWE TMOJYYEHHBIX 3HAHMM JUIsl OMUCAHUS U aHalu3a
pealIbHBIX 3aBUCUMOCTEN;

- BIIQJICHUE OCHOBHBIMU TOHATHSMH O TIUIOCKMX M HPOCTPAHCTBEHHBIX

reOMETPUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX; C(HOPMUPOBAHHOCTh YMEHHSI
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pacrno3HaBaTh reoMeTpuyeckue (GUrypbl Ha 4epTekax, MOJIENSX U B peaJbHOM
MUpE; IPUMEHEHUE U3YUYEHHBIX CBOMCTB M€OMETPUYECKUX (UTYp U QOopMyJT JUIs
pEelIeHUs] TeOMETPUYECKMX 3aJady M 337ad C MPAKTUYECKUM COJIepKaHUEM;
- c(opMHpPOBAaHHOCTH NPEJACTABICHUNA O TMpOLECCaX M SBICHUAX, HMEIOIINX
BEPOSITHOCTHBII XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEealbHOM MUDE,
OCHOBHBIX IOHSATHSX AJIEMEHTAPHON TEOPUU BEPOSATHOCTEW; YMEHHUM HAXOAUTh U
OLICHUBATh BEPOSITHOCTH HACTYIUIEHUS COOBITHMM B HPOCTEMIINX MNPAKTUYECKUX
CUTYalLIMSIX 1 OCHOBHbBIE XapaKTEPUCTUKU CIIyYailHbIX BEJIUYHH;

- BJIaJICHUE HABBIKAMM HCIIOJIb30BAaHUS FOTOBBIX KOMIBIOTEPHBIX IPOrpamMm IpH
pELICHUH 3a4ad.

1.4. Kosiu4yecTBO 4ac0B HA OCBOEHHME NPOrPaAMMBbI Y4eOHON AMCUMILIMHBI:
MaKCHMaJbHOU yueOHON Harpy3Kku oOyuatomerocs 428 yacoB, B TOM YHCIIE:
o0s13aTeNbHON ayJUTOPHOM yueOHOM Harpy3ku oOydaromierocs 285 ydaca;

CaMOCTOATENBHOM paboThl 0Oyyatomerocsa 143 yaca.



2. CTPYKTYPA U COJEP)KAHUE YUYEBHOM JUCIUATIIMHBI
2.1. O0bem yueOHOI JUCHUILUIMHBI U BUAbI y4eOHOH padoThI

Buabl yueOHOM padoThI O0bem yacoB
MaxkcumanabHasi yueOHasi HAarpy3ka (Bcero) 428
Oobs13aTeIbHAA ayAUTOPHAA y4eOHAs HArpy3Ka (Bcero) 285
CamocrosiTesibHas padoTa o0yuarouierocs (Bcero): 143

- JOMalIHAA pa60Ta:

paboTa ¢ KOHCIIEKTaMH JICKITUI 47
pelieHre 3a1a4 1 yrpaxHeHu no oopasiy 63
pelIeHNEe BAPUAHTHBIX 3aa4 U YIIPAKHEHUM 33
Hroropas arrecramus B (popMe dK3aMeHa 34aca 55 MUHYT
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2.2 TeMaTMYeCcKU NaaH U cogeprkaHne y4ebHoM AUcUmMnanHbl «MaTtemMaTmka»

Coaep:xxanue y4e0OHOIr0 MaTepualia, CaMmoCTOSTe/IbHAsA O0bém YpoBeHnb
HauMeHoBaHMe pa3iesioB U TeM
padora o0y4yarIuxcs 4acoB O0CBOCHUS
1 KYPC
Tema 1. BBeaeHue MaremaTrka B HAyKe, TEXHUKE, SKOHOMUKHU, T n
MpaKTUUECKOM AesTeaIbHOCTH. [{enu u 3a1auu u3ydyeHus
marematuku CIIO. 4 1
[loBTOpEHNE MaTepHaa, MPOUAEHHOIO B 9 Kitacce.
Jlnarnoctuyeckas KOHTPOJIbHAsI paboTa.
CamocrosiTenpHas padoTa 00ydJarmuxcs
paboTa ¢ KOHCIIEKTaMH JICKITUI 1 1
perieHue 3a71a4 U yIpaKHeHUH 10 o0pasiry 1 2
Oobyyarmmiicsi 10/J:KeH 3HATH/IIOHUMATD: YMeThb:
1. Kaxkue uncna Ha3pIBalOTCS HATypaIbHBIMU l. HaxoauTes pa3HOCTh OTpULIATEIbHBIX YHCEIT,
2. Kakue uncna Ha3bpIBalOTCS UPPALUOHAIBHBIMU; 2. HaxoauTe cymMMy uppaiimoHaabHbIX YHCEIT;
3. Kakue uncna Ha3bpIBalOTCS AEHCTBUTEIHHBIMU; 3. [IpencraBisTh OOBIKHOBEHHYIO JPOOH B BUJIE
4. Kaxkne uncina Ha3pIBarOTCS palOHaIbHbBIMU; MepPUOANYECKOMN 1po0u.
3. Kakne uncia Ha3pIBarOTCS LEIBIMU. 4. Pemats cucTeMBI HEPABEHCTB C OTHOW IEPEMEHHOM;
6. YTO HA3BIBAIOT OJTHOWIEHOM U MHOTOUYJIEHOM; 5. Pemats cucTeMbl IMHENHBIX YPABHEHUH C ABYMS
7. OnHOpOIHBIE YpaBHEHUSI OTHOCUTEJIBHO HEM3BECTHBIX X U y; |[I€PEMEHHBIMH;
8. MeTo1 HHTEPBAJIOB.
Tema 2. PazBuTne NOHATHUSA O Conep:xanue y4eOHOro MaTepualia
yucie 12
[loHATHE NEWCTBUTENBHOIO uncia. Llenplie, panmonanbsHble
yucia. MHoxecTBa uncesn. CBOMCTBA JEHCTBUTEIIBHBIX YHCEN.
[Tpubnxkennbie BeraucaeHus. [IpubamxeHHoe 3HaUCHUE
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BEJIMYMHBI 1 TTOTPEITHOCTH MPUOIHKCHUH.

KomiiekcHbie uncna. [[eicTBusl HaJl KOMIIEKCHBIMU YMCIAMH.
J1enTMMOCTb 1LI€IBbIX YHCE.

CpaBHeHHE 110 MOZYJIIO M

3agaun ¢ 1EeI0YNCICHHBIMI HEU3BECTHRIMM.

KonTtponbHas padora Nel 1 3
CamocrosiTenbHas paboTa 00y4JaroImmuXCs.
PaboTa ¢ KOHCIEKTaMU JIEKLHUH. 2 1
eIICHUE 3a/1a4 U YIIPaXXHEHUM 1o 00pasily 3 2
ClICHNE BApUAHTHBIX 33724 U YIPAXKHEHUN 1 3
Oo0yuyaomuiicsd X0JKeH 3HATH/IIOHUMATD: YMerTh:
1 [Tonsitue dhyHKMU, 006JACTH ONpeaeIeHus QyHKIINN; 1. Haxonute obnacte onpeneneHus: GyHKINMH;
2 IToHsTHA KBaAPATHOTO KOPHS, KOPHS N —H CTEIICHU; 2. Haxonute npubnmkeHHoe 3HaYeHUE KyOHn4eCcKoro
3. [Tonsitue norapudma. KOPHS,
4 CaoticTBa morapu™MoB. 3. Boraucisate cymMmy, pa3HOCTbh JTIOTapu(MOB.
3. [TpeobpazoBanue U BHIYUCIEHUE 3HAUCHUN JTOTapu(HMUUECKUX 4. Pemmars npocreiime gorapudmuyeckme
BBIPAKECHUU YpPaBHEHHS.
5. PewaTe nokasarenbHble U JIorapupmMuueckue
HEpaBEHCTBA

Tema 3. Kopuu cTenenu u
JOrapupmsbl

Conep:xanue yueOHOro MmaTepuajia

32

[lonsitue pynkuuu u ee rpaduxa. DyHkus v =x".

[loHATHE KOpHS cTeneHn n. KOpHU YETHON M HEYETHON
creneHeil. Apudgmerndeckuit kopeHb. CBONCTBa KOpHEH
crenieHu n. CTeneHs ¢ palroHaIbHBIM IToKa3aTesneM. CBOMCTBa

CTCIICHHU C pAllMOHAJILHBIM ITOKA3aTCJICM.
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beckonedHo yObIBaroiasi reomeTpudeckas mporpeccus. Yucio
e. [lonsaTre crenenu ¢ uppanMOHAIBHBIM MOKA3aTENIEM.
[TokazarenbHast QyHKIUS.

[lonsitue norapudma. Cpolicta norapudpma.
Jlorapupmuueckas QyHkuus. JlecsTuunble Jorapu@msi.
[Ipocreiimue nokasarenpHble ypaBHeHus. [Ipocreiime
norapuMUYECKUE YpaBHEHUS.

YpaBHEHHUS, CBOJSIINECS K IPOCTEUIIIUM 3aMEHOMN
Hens3BecTHOro. [Ipocreiinine nokazarebHblE HEPABEHCTBA.
[Ipocreiiiue gorapupmMuyecKre HepaBeHCTBRA.
HepaseHcTBa, cBOASAIIMECS K IPOCTEUILIAM 3aMEHOU

HEU3BECTHOTO
KonTtposbHas padota Ne2 1 3
KoHTposibHas padora Ne3 1

CamocrosiTenbHas padoTa 00yyarmuxcs

aboTa ¢ KOHCIIEKTaMU JICKIIUHI 5
CHICHHE 3324 U YIPAKHEHUI 110 o0pasiy 7 2
€IICHUE BAPUAHTHBIX 3a1a4 U YIIPAXKHECHUI 4
Ooyuyaommuiics 10JKeH 3HATH/IIOHUMATD: YMeThb:
I. ONMCHIBATh B3aNMHOE PACIIONI0KEHUE IPSAMBIX U IUIOCKOCTEN B 1. HaxoauTe AByrpaHHbIi yroJl.
IIPOCTPAHCTBE. 2. Haxoaute yron Mexay mIoCKOCTSIMMU.
2. apryMEHTHPOBATh CBOU CYKJACHUSI 00 3TOM PaCIOI0KECHUH. 3. N3obpaxats Gurypsl.
3. aHAJIM3UPOBATH B IPOCTENIINX CIIydasX B3aUMHOE PACIIOJIOKEHHE
00BEKTOB B MPOCTPAHCTBE;
Tema 4. Ilpamblie n mnockoctu |Coaep:xanue y4eOHOro Marepuasia
B IPOCTPAHCTBE 27
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[TapajutenibHbIe mpsiMble B mpocTpaHcTBe.  [lapamienbHOCTH
Tpex npsaMbIX. llapamienbHOCTP TPSIMOM U INIOCKOCTH.
B3anMHOE  pacmoJIOKEHHE  NOPSIMBIX B IIPOCTPAHCTBE.
CkpemmBaroniuecss mnpsMble. YINIBL € COHAIpPaBIECHHBIMU
CTOPOHAMH. YTOJI MEXIY NMPAMBIMHU.

[TapayutennbHOCTE  TUIOCKOCTEW. [lapajuienbHblE  IUIOCKOCTH.

CBoIICTBa NMapaIENbHBIX INIOCKOCTEM.

Terpasap. [lapannenenumnen.

[leprieHIUKYJISIpHBIE NIPSAMbBIE B IPOCTPAHCTBE.
[TapajutenibHbIE IPSAMBIE, EPIICHAUKYIISPHBIE K IIJIOCKOCTH.
[ [pr3HaK NEPHEHANKYISPHOCTHU MPSIMOM U INIOCKOCTH.

TeopeMa o npssMoH, EPIEHANKYIIIPHON K INIOCKOCTH.
PaccTosiHME OT TOUKH /10 TNTIOCKOCTH.

Teopema 0 Tpex NEpPIEHAMKYISApaxX. YTOd MEXIy NpsIMOM U
[IJIOCKOCTBIO.

JIByrpaHHBIN yIOJI.

[Ipr3HaK NEpIEHANKYISIPHOCTH ABYX ITIOCKOCTEM.
[IpsAMOYTOJIbHBIN NAPATIICICIIUIIE.

KontponbsHas pabota Ne4 1 3

CamocrosiTenbHas paboTa 00ydaromuxcs

paboTa ¢ KOHCIIEKTaMU JIEKIIU 4 1
pelieHre 3a1a4 U yIpaxxHeHu mo oopasiy 6 2
pelIeHrne BApUAHTHBIX 3a4a4 U YIIPaXHEHUU 3 3
OOyuarommuiics 10JKeH 3HATL/IIOHUMATD: YMmerh:
1. OnpeneneHne NEPeCTAHOBKHU U3 N 3JIEMEHTOB. 1. Boruncnsate dakropuan st NPOCTEUIINX BbIPAXKCHHI.
2. Onpenenenue pa3MeIeHus U3 N 3JIEMEHTOB. 2. BrInuceiBaTh BCe COYETAHMS U3 IISITH DJIEMEHTOB.
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3. OrpeeNeHre COYeTaH s W3 JAHHBIX N JIEMEHTOB o K |

Tema 5. DdiieMmeHTHI Conep:xkanue yueOHOro MmarepuaJia
KOMOUMHATOPUKHU 12
OcCHOBHBIE OHATHS KOMOMHATOPUKHU. 3a/1a4M Ha MOJICYET YnCia
pa3MeIIeHUN, IEPECTAHOBOK, COYeTaHul. Pelienue 3a1ay Ha
nepedop BapUaHTOB.
KontponbsHas pabota Ne5 1 2
CamocrosiTenbHas padoTa 00yyarImuxcs
aboTa ¢ KOHCIEKTAaMH JIEKITHHA 2 1
SIICHNE 33729 U YIPAKHEHU 110 00pasiry 2 2
€LICHME BAPUAHTHBIX 33444 U YIIPAXKHECHHUM 2 3
OoOyyaommiicsd X0JKeH 3HATH/IIOHUMATD: YMerhb:
1. dopMyIly pacCTOSHUS MEXKY IBYMsI TOUKAMU. 1. Haxonute yroia Mexay BEKTopamu.
2. VYpaBHeHus chepsl, MITOCKOCTH U MPSIMOH. 2. BbIYUCHATH YIIIbl MEXKAY MPSMBIMH U INTIOCKOCTSIMU.
3. Koopaunate! BekTopa. 3. Haxoaute ckajisipHOE MPOU3BENEHUE BEKTOPOB.
4. CkansipHoe NpOU3BEJICHHE BEKTOPOB.
Tema 6. Koopannartsl u Conepixxkanue yueOHOro MmaTepuaJia.
BEKTOPHI 24
[ToHsiTME BEKTOpA B IIPOCTpPAaHCTBE. PABEHCTBO BEKTOPOB. 2

CnoxeHue U BbIlYMTaHUE BEKTOPOB. CyMma HECKOJIBKUX
BEKTOPOB. Y MHOKEHHE BEKTOpa Ha ynciio. KomianapHsie
BekTOpbI. [IpaBuiio napamnenenunena. Paznoxenue Bekropa mno
TPEM HEKOMILJIAHAPHBIM BEKTOPAM.

[IpsiMoyroJibHasi CUCTeMa KOOPJIMHAT B IPOCTPAHCTRE.
Koopaunatel BekTopa. CBA3b MEXKIy KOOpAMHATAMU BEKTOpA.
CBs13b M@Ky KOOPJIMHATAMHU BEKTOPOB M KOOPJIMHATAMH TOYEK.

[IpocTenmme 3a1a4i B KOOPAMHATAX.

15




Yron mexay BekTopamu. CKkanasipHOE NPOU3BEICHHE BEKTOPOB.
BpruncieHne yrioB MexXAy NPsIMBIMU U TIJIOCKOCTSIMH.
['eomeTpruueckue npeoOpa3zoBaHus IIPOCTPAHCTBA:
MapaJyIeIbHbIN IEPEHOC, CAMMETPHSI OTHOCUTEIIBHO TIOCKOCTH
[TapaiutenbHOE TIpoekTUpoBaHue. I[lmomaaes OpTOroHaNBLHOU

MPOEKIUU.
M300pakeHre MpOCTPaHCTBEHHBIX QUTYP
KonTposnbsHas pabora Neb. 1 3
CamocrosiTenbHas padoTa 00ydarmuxcs
aboTa ¢ KOHCIEKTAaMH JIEKITHHA 4 1
€IICHHE 337a4 U YIPAKHEHU 110 o0pasiy 5 3
€LICHME BAPUAHTHBIX 33444 U YIIPAXKHECHUM 3 3
Ooyyarommiicsi 10/J:KeH 3HATH/IIOHUMATh: YMeThb:
Ornpenenenue paauaHHON MEpHI yIia. Pemars npocreiiniye TpUroHOMETPUIECKHE YPABHEHUS.
2. @opMyJibl HOJIOBUHHOTO YIJa. Pemars npocreiinire TPUroHOMETPUIECKUE HEPABEHCTBA.
3. [TpeoOpa3zoBanuss CyMMbl TPUTOHOMETPUYECKUX (YHKIIHUI Hcnonp3oBaTh (GOpMYJIbl IOBUHHOTO YIJIA.
B IIPOU3BEJCHUE U IPOU3BEACHUS B CyMMY. 4. BoipaxkaTe TPUTOHOMETPUUECKUX (PYHKIMH 4epe3 TaHTEHC
4. OCHOBHBIE TPUTOHOMETPUYECKUE TOKIECTBA. [TOJIOBUHHOI'O apTyMEHTA.
3. DopmyJibl IPUBEJICHUSL. 3. Hcnonp30BaTh (hOpMYJIIBI MPUBEICHUSI.
Tema 7. OcHOBBI Conep:xkanue yueOHOro MmarepuaJia 36
TPUTOHOMETPHUH
Pagunannass mepa yrna. BpamarenbHoe naBuwkenue. Cunyc, 2

KOCUHYC, TAaHMeHC M  KOTaHreHc uuciaa. OCHOBHbIE
TPUTOHOMETPUUECKHE TOXAECTBa, (HOPMYJbl MPUBEIACHUS.
CuHyC, KOCHHYC U TaHI€HC CyMMBbI M Pa3HOCTH JIBYX YIJIOB.
CuHyC M KOCUHYC ABOHHOro yriia. ®opmyibl MOJOBUHHOIO
yria. [IpeoOpa3oBanus CyMMbl TPUTOHOMETPUUECKUX (PYHKITUI
B IIPOM3BEJICHUE M TMPOU3BENCHUA B CyMMy. DBblpaxeHue
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TPUTOHOMETPUUYECKUX (YHKIUN Yepe3 TaHIeHC IOJIOBHHHOTO
apryMeHra. [TpeoOpazoBanus IIPOCTENIINX]
TPUTOHOMETPUYECKUX BBIPAKEHUU.

[IpocTeiimine TPUTOHOMETPUUYECKHME ypaBHEHMs. PemeHune
TPUTOHOMETPUYECKUX YPAaBHEHHUI. [Ipocrenmue
TPUTOHOMETPUUECKAE U HEPABEHCTBA. APKCHHYC, apKKOCUHYC,
ApPKTaHI'€HC YUCIIa.

KonTposnbsHas pabora Ne7. 1 2

KonTposnpHas pabora Ne§. 1 3

CamocrosiTenbpHas paboTa 00ydJarmuxcs

aboTa ¢ KOHCIIEKTaMHU JIEKIIUI 4 1
elIICHUE 3a/1a4 U YIIPaXXHEHUM 1Mo 00pasily 8 2
ClICHNE BApUAHTHBIX 33724 U YIPAKHEHUN 4 3
2 KYPC.
IHoBTOpEHUE ‘HOBTOpeHI/Ie Marepuala, IpoiieHHoro Ha 1 kypce. ‘ 2 | 1
OOyuarommuiics 10JKeH 3HATL/IOHUMATD: YMmerh:
CBoiicTBa (PyHKIIHIA. 1. HaxonuTte npoMexyTKH BO3pacTaHUs U yObIBAHMS,
2. OOpatHble QyHKLIHUH. HanOOJIbIIEE U HAMMEHBIIIEE 3HAUEHUS], TOUKU SKCTPEMYyMa.
3. [IpomexyTkH Bo3pacTaHus U yObIBaHMs, HauOobliee U |2. CrouTth rpadyku 3aJaHHBIX QYHKIUH.
HauMEHbLIee 3HaYEHUs, TOUKH SKCTPEMYMaA.
Tema 8. @yHKkuUM U UX Conep:xkanue yueOHOro MmarepuaJia. 20
rpadpuku
Oynkiuu. O61acTh onpeieJICHUs U MHOKECTBO 3HAUYCHMUIA; 2

rpaduk GyHKIMH, TOCTpoeHUEe TpauKoB QYHKIIHMA, 3aTaHHBIX
Pa3TUYHBIMH CTIOCOOAMH.

CBoiicTBa (PyHKIIMH: MOHOTOHHOCTb, Y€THOCTb, HEYETHOCTb,
OTPaHUYEHHOCTh, IEPUOANYHOCTD. [IpomMexxyTKH Bo3pacTaHus u
yObIBaHUS, HAMOOJIbIIIEe U HAUMEHbBIIIEE 3HAYCHU S, TOUKH
bkcTpemyma. ['paduueckas unrepnperanus. [lpumepsl
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(GyHKIIMOHAJIBHBIX 3aBUCUMOCTEN B PEATIbHBIX MPOIeccax U
SIBIICHUSIX.

O6patHbie pyHkimu. O6macTh onpeneneHust 1 00JIacTh
3HaueHU 00paTHOI QpyHKuuuU. ['paduk oOpaTHON PyHKIIMH.
Apudmernueckue onepanuu Haa QyHKIUSIMU.

KonTposnbHas padora Ne9.

CamocrosiTenbHas padoTa 00yydarImuxcs

aboTa ¢ KOHCIEKTAaMH JIEKITHHA

w

SIICHNE 33729 U YIPAKHEHHI 110 00pasiry

5

N

CIHICHMC BAPUMAHTHBIX 3a1a4 U pra)I(HeHHfl.

2

Humaap. Konyc.

coepe.

Oo0yyammiicsi 10/2KeH 3HATH/IIOHUMATh: YMmerTh:
1. Haxoaute paccrosinue oT 1ieHTpa cepbl 10 MIOCKOCTH.
2. OceBble CEUCHHS U CEUCHUS, NTapaslie/IbHbIE OCHOBAHUIO. |2. HaxoauTs momanb ceueHus mapa, chepsl.

3. [llap u cdepa, ux cedyenus. KacarenpHas IMIOCKOCTh K

Tema 9. MHOrOrpaHHMKH

Cojep:xanue y4e0HOI0 MaTepuaJja.

14

18

Bepiunasl, pedpa, TpaHu MHOTOTpaHHHKA. Pa3BepTka.
MHoOrorpaHHble yribl. BeITyKiible MHOTOTpaHHUKH. Teopema
Dinepa.

[Ipu3ma. IIpssmas u HakitoHHasa npusMa. [IpaBribHas mpusma.

[Tapannenenunen. Kyo.

[Iupamuna. [IpaBuiibHas nupamuaa. Y cedyeHHas IUPaMUa.
Terpas>ap.

CummMeTpuu B KyOe, B apajijiesieuIese, B Ipu3Me 1
nupaMue.

KonTtponbsHas pabora Nel0.

CamocrosiTenpHas paboTa 00ydJarmuxcs

a00Ta ¢ KOHCIIEKTAMU JIEKIIHI

N

€IICHUE 3aJ]a4 U YIIpa>KHEHUH 110 00pasiy




IIOCJIEIOBATEIILHOCTEM.

2. [TonsiTue o mpou3BOAHON (PYHKIIMH, €€ T€OMETPUUECKUMA
U GU3HYECKUI CMBICTT.

3. IIpon3BoHBIE CYMMBI, pA3HOCTH, IPOU3BECHHUS,
YaCTHOTO.

4. [Tpon3BoAHBIC OCHOBHBIX JIEMEHTAPHBIX (DYHKITHIA.

‘pemeHI/Ie BAPHAHTHBIX 33724 U YIPAKHECHUMN. ‘ 2 | 3
Oo0yyarmmiicsi 10/:KeH 3HATH/IIOHUMATh: YMeTh:
1. [Humnaap. Konyc. 1. Haxonuth paccTosiHUE OT LIEHTpA CcPEPhI 10 TUIOCKOCTH.
2. OceBble CeUeHUSI U CEUCHUS, TapalIeIbHbIe OCHOBAHMUIO. 2. Haxomuthb 1uiomaas ceueHus mapa, cepsl.
3. Ilap u cdepa, ux cedyenus. KacarenpHasi MIOCKOCTh K
coepe.
Tema 10. Tesia u moBepxnoctu  |(Coaep:xkanue y4eOHOIro MaTepuaJia. 15
BpalleHNus
[{unuHap U KoHyC. YcedeHHbI KoHyc. OCHOBaHHE, BBICOTA, 2
OOKOBasi TOBEPXHOCTh, oOOpasyiomas, pa3BepTka. OceBbie
CEUYEHUS U CEUCHHUS], MapaJICIbHbIE OCHOBAHUIO.
[lap u cepa, ux ceuenust. KacarenbHasi IIIOCKOCTb K cdepe.
KonTposbHas padora Nell. 1 3
CamocTosiTenbHast paboTa 00yJaronuxcs
a0oTa ¢ KOHCIIEKTaMU JIEKIIUH 2 1
SIICHHE 33724 U YIPAKHEHUI 110 00pasiy 4 2
€LICHHE BADUAHTHBIX 33/1a4 U YIPAKHECHHM. 2 3
Oo0yyarmmiicss 10/:KeH 3HATH/IIOHUMATh: YMeTh:
1. Cnioco0bI 3aJ1aHUS U CBOMCTBA YHCIIOBBIX 1. HaxoauTes nmpou3BoIHbIE CYMMBI, PA3HOCTH, TPOU3BEACHUS,

qaCTHOTI'O.
2. H&XOI[I/ITB ITPON3BOAHBIC OCHOBHBIX 3JICMCHTAPHBIX

GyHKUIHHN.

Tema 11. Hauana
MATEMAaTHYeCKOr0 aHAJIN3a

Conep:xanue y4eOHOT0 MaTepuaJja.

32

[TocnenoBarensHOCTH. CIIOCOOBI 33JaHUS U CBOMCTBA
YUCJIOBBIX MOCeI0BaTenbHOCTEN. [loHdaTHE 0 Tpeaene
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nociiegoBaTenbHOCTH. CylIeCTBOBAHUE MTPEIeia MOHOTOHHOM
OrpaHUYEeHHOM Mocie1oBaTeNbHOCTH. CyMMHpPOBaHUE
nocieaoBaTeabHOCTEN. beckoHeuHo yObIBaromias
reOMETPUYECKASI IPOTPECCUS U €€ CyMMa.

[loHsiTHE O HEMPEPBIBHOCTU (DYHKIIMH.

[IpousBoanas. [lonstre o mpousBoaHON QyHKIMH, €€
reOMETPUYECKUN U (PU3NUECKUIN CMBICI. Y paBHEHUE
KacaTelnbHOM K rpaduky ¢pyHKuu. [Ipon3BoiHbEIE CyMMBI,
Pa3HOCTH, IPOU3BEACHMS, YaCTHOTO. I IpOon3BOIHBIE OCHOBHBIX
hiieMeHTapHbIX QyHKIui. [IpuMeHeHne npon3BoIHOM K
rccie10BaHni0 QYHKIUN U TIOCTPOEHUIO TPaPUKOB.
[IpousBoaHBIE 0OpATHON (PYHKIIMU U KOMIIO3UIIUU (DYHKITHH.
[ IprMepbI UCITOIB30BAHUS ITPOU3BOIHOM JUIsl HAXOKICHHS
HaWJTy4IlIero PEeIeHUs B PUKIAAHBIX 3a1adax. Bropas
MPOU3BO/IHAS, €€ TEOMETPUUECKUI U PUINUYECKUI CMBICI.
[[puMeHeHre MpoU3BOAHON K UCCIEAOBAHUIO (DYHKIIUI U
MOCTPOEHUIO rpadukoB. HaxoxaeHue ckopocTu [uis mpoiecca,
3a1aHHOTO (hOpMYJIOH U rpad)uKOM.

KontponbHas pabota Nel2. 1 3

KonTposnbsHas pabora Nel3. 1 3

CamocrosiTenpHas paboTa 00ydJarmuxcs

a00Ta C KOHCIIEKTaMH JIEKIUH 5 1
SIICHUE 3a/1a4 U YIIPAXXHEHUM 1o 00pasily 7 2
€IICHNE BAPUAHTHBIX 3a/1a4 U YIIPAKHESHUM. 5 3
OoOyuyaommiics X0JKeH 3HATH/IIOHUMATD: YMeTh:
I. [TepBooOpazHast 1 HHTETrPpAJl. 1. Haxomuth mepBooOpa3HyrO U HHTETpal.
2. [IpumeHeHue onpeaeIeHHOro HHTErpaia 1Jis 2. IlpumeHsTh OmnpeneNeHHBIN HHTETPpall JJIsl HaXOXKICHUS
HAXOXKJICHUS TUIOMIAAN KPUBOJHMHEWHON TPANICIIUY. TUIOIIAIM KPUBOJMHEWHON TPANICHIHH.
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Tema 12. UnTerpaj u ero Coneprxxkanue yueOHOro MaTepuaJia. 14
NpUMeHEeHue
[lepBooOpa3Hast u wuHTerpai. l[IpumeHeHue OMpeaeIeHHOTO
MHTErpaja JJid HaXOXJEHUA IUIOIAId KPUBOJIMHEHHOM
Tpanenuu. @Dopmyna  Herotona—IJleiiOnuna.  Ilpumepsr
OpUMEHEHUs] MHTerpaia B GU3HKE U T€OMETPHH.
KonTtponbsHas pabora Nel4. 1 3
CamocrosiTesnibHas padoTa 00yyarmmxcs
a0oTa ¢ KOHCIIEKTaMU JIEKIIUH 2 1
SIICHHE 33724 U YIPAKHEHUI 110 00pas3iy 3 2
pPEILICHUE BAPUAHTHBIX 337a4 U YIIPAXKHECHUU. 2 3
OOyuaromuiics 10JKeH 3HATL/IOHUMATD: YMmerb:
1. ®opmyinbl 06beMa KyOa, IPSIMOYTOIBHOTO 1. Haxoauts 06beM KyOa, MpsIMOYTOIbHOTO Napajuiesenunena,
napajuiesienuneaa, Npu3Mbl, HUIMHAPA. MIPU3MBI, LIWJIUH]IPA.
2. ®opmysibl 00bEMA TUPAMUIBI U KOHYCA. 2. Haxoauts 06beM mupaMuibl U KOHyCA.
3. ®opmynsl ILIOMIAAN IOBEPXHOCTEN WIMHAPA U KOHyca.  |3. HaxoauTe momany noBepxHOCTEW NWJIMHAPA U KOHYCA.
4. ®opmyJibl 00bEMa 11apa U IIOAAHN CEpBHI. 4.  Haxoauth 00beM mIapa.
Tema 13. U3mepenus B Conep:xanue y4eOHOro MmarepuaJia. 12
reoMeTpumn
O6bem u ero uzmepenue. MarerpansHas popmysa oobema.
dopmyibl 00beMa KyOa, TPSIMOYTOJILHOTO TapaljIe/IeHUe1a,
npu3Mbl, WIMHAPA. PopMyiibl 00beMa MUpaMHIbl U KOHYCA.
@opmynbl IUIOMIAJAA TMOBEPXHOCTEW MWIMHIApPA U KOHYyca.
dopmyiiel 00beMa TIapa 1 IoMAIN CQepshl.
[logobue ten. OTHOWIEHUS IUIOMIAJEH IOBEPXHOCTEH H
00BEMOB MOJOOHBIX TEI.
KonTposapHas padbora NelS. 1 3
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CamocrosiTenpHas paboTa 00ydJarOImuXCs
aboTa ¢ KOHCIIEKTAMM JIEKIIUI 2 1
SIICHUE 33/1a4 U YIIPaXKHEHUN 1Mo 00pasity 3 2
CIICHUE BAPUAHTHBIX 33/1a4 U YIIPAXKHESHUM. 1 3
Oo0yuyaommuiicsd X0JKeH 3HATH/IIOHUMATD: YMeTh:
1. [TonsiTue coOBITHS, BEPOATHOCTH COOBITHSI. l. Pematb  mpakTuueckue — 3amadyd ¢ IPUMEHEHHEM
2. [ToHsiTHE O HE3aBUCUMOCTH COOBITHIA. BEPOSTHOCTHBIX METOOB.
3. JluckpetHas ~ ciay4yadHas ~— BEJIMYMHA,  3aKOH €€
pacrpeneneHusl.
4. YucnoBele XapakTEPUCTUKU JHCKPETHOM  CIIy4alHOMN
BEJINYUHBI.
3. [loHsiTHE O 3aKOHE OOIBIIMX YUCEIL.
Tema 14. JjieMeHTBI TEOPpUH Conep:xanue y4eOHOro MmarepuaJia.
BEPOSATHOCTEH. 14
JJIeMeHTbl MAaTEeMATHY€eCKOU
CTATHCTHKH
CoObITHE, BEPOSTHOCTH COOBITHSA, CIOKEHHE W YMHOXXCHHE
BeposiTHOCTe.  IloHATHE O  HE3aBUCHMOCTH  COOBITHIA.
JluckpeTHass ciydaiiHas BEJIMYMHA, 3aKOH €€ pPACHpPEACIICHHS.
UucnoBble XapaKTEPUCTUKHA IUCKPETHOM CIIy4YalHOM BEJIMYWHBI.
[loHsiTHE O 3aKOHE OOIBIINX YHUCEIL.
[IpencraBnennie  gaHHBIX  (TaOJMUIBI,  JUArPAMMBI,
rpaguku), TEeHepalibHasi COBOKYIHOCTh, BBIOOpKA, CpelHEe
apudMeTHIECKOE, Me€JIMaHAa. [lonsiTne 0 3a1a4ax
MaTeMaTUYECKOU CTAaTUCTUKH.
PelieHre MpakTUYECKUX 3a/1a4 ¢ IPUMEHEHUEM BEPOSTHOCTHBIX
METOJOB.
KontponbHas pabota Nel6. 1 3
CamocrositenpHasi paboTa 00ydJarmmxcs




(pa3nokeHre Ha MHOYKWUTEIIHU, BBEJICHHE HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKA, rpaduIeCcKuil METO).

2. Mertona nHTEpPBAIIOB.

3. N300pakeHre Ha KOOPAWHATHOW TJIOCKOCTH MHOXXECTBA
pelieHu ypaBHEHUM W HEPABEHCTB C JIByMSl MEPEMEHHBIMU U
UX CUCTEM.

paboTa C KOHCIICKTaMH JICKITUH 2 1

pelIeHre 3a7a4 1 YIpaxHeHu mo oopasiy 3 2

pelleHNe BAPUAHTHBIX 3a7a4 U YIPAXKHCHUH. 2 3
Oo0yyammiicsi 10/J:KeH 3HATH/IIOHUMATh: YMeTh:
1. OcHOBHbIE IPUEMBI peneHus palMOHAIBHBIX, |l. Pemars panmonanbHble, UPpaLlMOHAIBHBIE, IOKA3ATEIbHBIC
UppALMOHATBHBIX, Y TPUTOHOMETPUYECKUE YPABHEHHS U CUCTEMBI.
MOKa3aTEIbHbIX u TPUTOHOMETPHUUECKUX ypaBHEHH 2. N300paxkath Ha KOOPJAMHATHOM IUIOCKOCTH MHOYECTBA

pELICHUN YPAaBHEHUW U HEPABEHCTB C ABYMsI IEPEMEHHBIMHA U UX
CUCTEM.

3. [IpumeHsaTP MaTeMaTUYECKUE METOABI JUISI  PELICHUS
COJZIep KaTeNbHBIX 33129 U3 Pa3INYHBIX 00JaCTeH HAYKH.

Tema 15. YpaBHenus u
HEPABEHCTBA

Conep:xanue yueOHOIro MmaTepuaJjia.
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ParnmonannHEIE,

PammmonannHEIE,

N3o00paxkeHne Ha

NX CUCTCM.

PaBHOCWIIBHOCTb YPaBHEHU, HEPABEHCTB, CUCTEM.
UppalroOHaJIbHbIE,
TPUTOHOMETPUUYECKHE YPAaBHEHHS W  CHCTEMBI.
[PUEMBl UX pEIICHUs (pa3/IoKEHUE HA MHOXXHUTENIN, BBEJCHHE
HOBBIX HEM3BECTHBIX, [10ICTAHOBKA, TpadUUECKUIl METON).

UppalroOHalIbHbIE,
TPUTOHOMETPUUYECKHE HepaBeHCTBA. (CHOBHBIE MPUEMBI HUX
pemienus. Mcnonb3oBanue cBOWCTB U rpaukoB (GyHKUMA TpH
pEIICHUH YpaBHEHUW U HEPABEHCTB.
KOOPJMHATHON TUIOCKOCTH MHOYECTBA
pElIeHU ypaBHEHUN U HEPaBEHCTB C JIByMs MEPEMEHHBIMU U

[IpumeHeHne MaTeMaTUYeCKMX METOHOB Ul PELICHHUS
COJIEpKAaTeNIbHBIX 3a7a4 M3 Pa3IMYHbIX o0JiacTe HaykKu u

[MOKa3aTejbHbIE U
OcHOBHBIE

IIOKAa3aTCJIbHBIC U

Meron HHTEpPBAJOB.
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rnpakTuku. WHTEpnperanuss pesysibTara, y4er
OrpaHUYCHUI.

pealbHBIX

KoHTposbHas padora Nel7. 1 3
CamocrosiTenbHas paboTa 00yyarmuxcs
a0oTa ¢ KOHCIIEKTaMU JICKIIUH 4 1
CHICHHE 3324 U YIPAKHEHUI 110 o0pasiy 4 2
€LICHHE BADUAHTHBIX 33144 U YIPAKHECHUM. 2 3
JK3aMeH
Hroro 285
CamocrosiTesibHast padora 143

JJist XapaKTepUCTUKU YPOBHSI OCBOEHHUS y4eOHOTr0 MaTepraia UCTOIb3yEeTCs Cleayolue 0003HaAUYCHUS:
1. 03HAaKOMHTEINbHBIN (Y3HABAaHUE PAHEE U3YyUEHHBIX 0OBEKTOB, CBOMCTB);
2. penpoayKTUBHBIHN (BBIMOJHEHUE JACSITEIBHOCTH IO 00pa3y, MHCTPYKIIMU WIIH TOJ] pPYKOBOJICTBOM);

3. TpOIyKTHBHBIN (TUIAHUPOBAHUE U CAMOCTOATEILHOE BRIMIOJHEHUE JACSITEIILHOCTH, PEIlICHHE MTPOOIEMHBIX 33]1a4).

24




3. YCJIOBUS PEAJIM3AIIINA YUEBHOU JAUCHHUITINHBI
«MATEMATHUKA»

3.1. TpeOoBaHusi K MUHMMAJbHOMY MATEPHAIbHO-TEXHUYECKOMY
o0ecrneyeHHuI0

Peanuzauust y4eOHOM JUCHUIUIMHBI TpeOyeT Haiuyus ydeOHOro KabOuHeTa

«MaremaTtukay.

O6opynoBanue ydeOHOro KaOWHETa: TIOCAJOYHBIE MeCTa IO KOJIHYECTBY
oOyyaromuxcsi; paboyee MeCTO TMpernojaBaresis; JICKIIMOHHBIA W pa3laTOYHBIMN
MaTepHall; KapTOYKH I OINpoca; KAPTOUYKH C BapHAHTAMH CaMOCTOSITEIIbHBIX
paboT; CTeHIbl M IUTAKaThl C HEOOXOJMMBIMHU JUIsl pelleHus 3aaad (popmynamu;
MOJIEJTA TEOMETPUIECKUX UTYP.

Texnuueckue cpeacTBa 00yueHHUs: KOMIBIOTEP C JIMIIEH3UOHHBIM MPOTrPAMMHBIM

o0€ecIIeYeHUEM.

3.2. UudopmannonHoe odecrieueHre 00ydeHust
OcHOBHbIE HCTOYHUKH:

1. C.M. Hukonsckuii, M.K.IToranos, H.H. Pemernuxos, A.B. IlleBkun
«Anre0pa u Hauaja MaTeMarndeckoro ananuza 10 kimacc»,MockBa
«IIpocBenienuey, 2014.

2. C.M. Huxkonsckuii, M.K.Iloranos, H.H. Pemernukos, A.B. IlleBkun
«Aunrebpa 1 HayaJla MateMaTuyeckoro ananuza 11 kmace»,Mocksa
«IIpocsemenuer, 2014.

3. II.C.AtanacsH, B.®. byty30s, C.b. Kagomues, I1.C.Kucenesa, OI'" [To3Hsik
«I"'eomeTrpus», Mocksa, «IIpocsemenue» 2014r.

JlonoJtHUTEIbHbIE HCTOYHUKM:

1. H.B.boromonos. « IIpakTuueckue 3aHITUA 10 MaTeMaTUuKe», MOCKBa,
Bricmras mkoma, 2002r.

2. Maremaruka: yueOHuk 115 ccy3os / M.B. boromosnos, I[1.1. Camoiinenko. — 7-

e u3l., crepeorun. — M.: Jlpoda, 2010.
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. IIpakTryeckue 3aHITHS 10 MaTeMaTHKe: Y4eOHOe ITOCOOHEe I CPEeTHUX

npodeccroHanbHbIX YueOHbIX 3aBeneHuii / H.B. boromosos. — 10-¢ uzm. —

M : Bricmag mkoia, 2008.

. COopHuk 3amau 1o mareMmaruke: yde0. mocodue amus ccy3os / H. B.

Boromosnos.- 6-¢ uza., crepeorun. — M. : [lpoda, 2010.

. AnreOpa u Hauana aHanusa: YueO. mis 10-11 kn. o6meodpasonar.

yupexaennii / A. H. Koamoropos, A. M, A6pamos, 0. I1. lyaaunsid u np.;
ITon pen. A. H, Koamoroposa.- 9-e uza. nom.- M.: IIpocsemenue, 2010.

. Iloropener A.B. I'eomerpust: Yue6. nis 7-11 k. obmeobpa3oBar.

yupexaenuil.-10-e uza.- M.: IIpocsemenue, 2009.

HNuTepHeT-pecypcesbi:

www. fcior. edu. ru (MudopmarnmonHsie, TPEHUPOBOYHBIE U KOHTPOILHBIC

MaTepHaIbl).

www. school-collection.edu.ru (Enunast konnexunu uu@poBbIx

o0pa3zoBaTeIbHBIX PECYPCOB).
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4. KOHTPOJIb 1 OHEHKA PE3YJBTATOB OCBOEHUSI YUEBHOI
JUCHUITTIMHBI «MATEMATUKA»

Coaep:xkanue XapaKkTepHCTHKA OCHOBHBIX BH/I0B dopMbl 1
o0y4yeHust NAeITeJIbHOCTH CTY/ICHTOB MeTOo/1bI
KOHTPOJISI K
OLIeHKH
pe3yJibTaTOB
00y4eHus
Beenenue O3HakoOMJIEHHE C pOJIbIO MAaTEMATUKHU B | JlnarHoctuyeckas
HayKe, TEXHUKE, JKOHOMHUKE, KOHTpPOJIbHAs
MH(OPMAITMOHHBIX TEXHOJIOTHUSAX U pabora
IIPaKTUYECKOM JESITEIbHOCTH.
O3HaKOMIIEHHE C LEISIMU U 33a]la4aMu
W3Y4YEHUSI MaTEMAaTUKHU IPU OCBOEHUU
npodeccuit CITO u cnenuanbHOCTEM
CIIO
PazButue Brinonnenue apupmeTnueckux NunuBuayanbHbIN
NOHSTHS O YUCIEe | ACHUCTBUM HaJ YMCIaMu, coueTas (KapTOuKH ¢
YCTHBIE U TUCbMEHHBIE TPUEMBI. 3aJIaHUSMH )
Haxoxxnenue npubnuxeHHbIx 3HaueHuit | KontponbHas
BEJIMYMH U MOTPENTHOCTEH BHIYUCIICHUN | paboTa
(a0COMIOTHOM ¥ OTHOCUTEIIHLHOM);
CPABHEHUE YHCIIOBBIX BBIPAXKECHUIA.
Haxoxnenue ommOox B
peoOpa30BaHUsAX U BBIYUCIECHUSAX
(OTHOCHUTCS KO BCEM ITyHKTaM
IPOrpaMMBbl)
Kopnu, crenenn, | O3HaKOMIIEHHE C IOHATUEM KOpHS n-ii | BHeaynuTopHas
Jorapu(pMel CTEINEHH, CBOMCTBAMU PAIUKAJIOB U caMOCTOATENbHas
MIpaBWJIaMU CPABHEHHUSI KOPHEH. pabora
®opmynupoBaHue onpeaeneHus Kopas | KonTposbHas
Y CBOMCTB KOpHEW. Beruuciienue u pabora

CpaBHEHUE KOPHEH, BHITOTHEHHUE
MPUKUKHA 3HAYCHHS KOPHSL.
IIpeoOpazoBaHKe YHCIOBBIX U
OYKBEHHBIX BBIPOKCHHM, COACPIKAIITIX
panvKaibl. BeITOTHEHHE pacyeToB 1m0
dhopmyiam, coJiepxKaluM paguKabl,
OCYILIECTBJISISI HEOOXOIUMBbIE
MOJICTAHOBKH M MPeoOpa3oBaHusl.
Ornpenenenne paBHOCUIBHOCTH
BBIpKEHUU ¢ paaukanamu. Pemienue
MPpaLMOHATIBHBIX YPaBHEHUH.

27




O3HaKOMJICHHE C IOHSITUEM CTETICHU C
JNCUCTBUTEIILHBIM ITOKA3aTEIIEM.
HaxoxxaeHue 3HaueHUM CTENECHU,
UCIIOJIB3YSI MPU HEOOXOAUMOCTH
WHCTPYMEHTAJIbHBIE CPEJICTBA.
3anuchIBaHUE KOPHS N- CTEIICHU B
BUJIE CTETICHU C IPOOHBIM MOKa3aTeIeM
1 Ha000poT. POpMYITHPOBAHUE CBOMCTB
creneHei. Beruuciienue crenexeu ¢
palMoOHaIbLHBIM MOKa3aTeleM,
BBITIOJIHCHUE NMMPUKUJIKW 3HAYCHUS
CTEIIEHU, CPABHEHHE CTEIICHEN.
IIpeoOpazoBaHKe YHCIOBBIX U
OYKBEHHBIX BBIPOKCHHM, COACPIKAITIX
CTEIICHU, IPUMEHSSI CBOMCTBA. Pemenue
ITOKA3aTEJIbHBIX YPABHEHUH.
O3HaKOMJIEHHE C TPUMEHEHUEM KOPHEHN
Y CTETIEHEW NPU BBIYMCICHUU CPEIHUX,
JIEJIEHUM OTPE3Ka B «30JI0TOM CEUEHUM.
Pemenve npukiaaHbIX 3a7a4 Ha
CJI0’KHBIE TTPOIEHTHI

[Ipsimble u
IJIOCKOCTH B
IIPOCTPAHCTBE

DopmyIUPOBKa U ITPUBEIACHUE
J0Ka3aTeIbCTB MPU3HAKOB B3AMMHOTO
PACIIONIOKEHUS IPSMBIX U INIOCKOCTEM.
Pacnio3snaBanue Ha yepTexax U MOJEIAX
Pa3JINYHBIX CIIy4aeB B3aMMHOTO
PACIIOIOKEHUS IPSAMBIX U IUIOCKOCTEM,
apryMEHTHUPOBAHUE CBOUX CYKICHUM.
DopMyJIMPOBAHUE ONPEAETICHUH,
IIPU3HAKOB U CBOMCTB MapajuleIbHbIX U
NEPIEHANKYJIIPHBIX IITIOCKOCTEM,
JBYTPAHHBIX U JTMHENHBIX

YTJIOB.

BrInonHeHne noCcTpoeHus yIiIoB MEXAY
PSAMBIMH, PSIMOM U TUIOCKOCTBIO,
MEK]ly TUIOCKOCTSIMHU 10 OIIMCAHMIO U
pacIio3HaBaHHUE UX

Ha MOJEIAX.

IIprMeHeHne MPU3HAKOB U CBOMCTB
PACIIONOKEHUS IPSAMBIX U TUIOCKOCTEN
IIPU PELICHUU 3a/1a4.

N300pakeHne Ha pUCYHKaAX U
KOHCTPYHPOBAHUE HA MOJIEIISAX
NEPIEHANKYJISIPOB M HAKJIOHHBIX K

BreaynuropHas
CaMOCTOSITEIbHAS
pabora
NuauBunyanbHbI
(pOHTAIBHBIM
onpoc
KontponpHas
pabota
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MJIOCKOCTH, TIPSIMBIX, TTAPAJIIETHHBIX
IJIOCKOCTEH, YIJIOB MEXKY IIPSAMOU U
IJIOCKOCThIO U 000OCHOBAaHUE
MOCTPOCHMUSI.

Pemienue 3a1a4y Ha BEIYUCIICHUE
reOMETPUICCKUX BeTMUuH. ONMHUCHIBaHNE
PAcCTOSIHUSI OT TOYKH JI0 TIJIOCKOCTH, OT
MPSMOM 10 TUIOCKOCTHU, MEXKITY
MJIOCKOCTSIMU, MEX]TY
CKPEIIMBAIOIIUMUCS MPSMBIMH,

MEXy MPOU3BOIBHBIMU (PUTYpaMu B
MIPOCTPAHCTBE.

dopmyIHpOBaHUE U TOKA3bIBAHUE
OCHOBHBIX TEOPEM O PACCTOSTHUSIX
(TeopeM CyllecTBOBaHMs, CBOMCTRA).
N3o0paxkeHne Ha yepTexkax u MOACIISIX
paccTosiHusl 1 000CHOBaHUE

CBOUX CyXJeHui. OnpeneneHue u
BBIYHCIICHUE PACCTOSIHUM B
npoctpaHcTBe. [Ipumenenue hopmyn u
TEOPEM IUTAHUMETPUU JIJIS PEIICHHUS
3aj1ay.

DNEeMEHTHI Nzyuenue mpaBuiia KOMOMHATOpUKU U | BHeayautopHas
KOMOMHATOPUKHU | IPUMEHEHUE NIPHU PELIEHUN CaMOCTOSATEIbHAS
KOMOHMHATOPHBIX 3a/1a4. pabota
Pemenne koMOMHATOPHBIX 3a/1a4 WNHuBuy aIbHBIN
METO/I0M Iepedopa U Mo MpaBuiIy (pOHTaIBHBIHI
YMHOXKEHHS. onpoc
O3HaKOMIIEHHE C TOHATUSMU KouTponbHas
KOMOMHATOPUKH: pa3MEIICHUSIMH, pabora
COUYETaHUSIMHU, IEPECTAHOBKAMH U
(dbopMynaMu AJis UX BBIYUCIICHUSL.
OObsicHeHHE U IPUMEHEeHHE PopMyIT
JUISL BBIYUCIIEHUS Pa3MELICHUI,
[IEPECTAaHOBOK U COYETAHUM IIpU
pELICHUH 3a4a4.
Osznakomienue ¢ 6uHomoM HeroToHa 1
TpeyroapHuKoM Ilackans.
Pemenne npaktuueckux 3aaay ¢
MCIIOJIb30BAaHUEM MOHSATUI U MPaBUII
KOMOMHATOPUKHU
KoopauHatel u O3HaKOMIIEHHE C TOHATUEM BEKTOpA. BreaynuropHas
BEKTOPBI N3yuenue neKapToBOW CHCTEMBI CaMOCTOATEIIbHAs
KOOPJIMHAT B IIPOCTPAHCTBE, pabota
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ITIOCTPOECHUE 10 3aJaHHBIM KOOPAUHATAM
TOYEK U INTOCKOCTEW, HAXOXKICHUE
KOOpAUHAT TOYEK.

HaxoxneHue ypaBHEHHI OKPYKHOCTH,
cdepbl, IOCKOCTH. Beruucienue
PACCTOSIHUN MEXAY TOYKAMM.
N3yueHne CBONCTB BEKTOPHBIX
BEJIMYMH, ITPABUJT PA3JI0KEHUS BEK-
TOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
MIPaBUJI HAXOXKACHUS KOOPAUHAT
BEKTOpPA B IIPOCTPAHCTBE, IIPABUII
JNEUCTBUN C BEKTOPAaMH, 38 JaHHBIMU
KOOpPAVHATaAMH.

IIprMeHenne TeOpun IPHU PELICHUN
3a/1a4 HA IEUCTBUS C BEKTOPaMHU.
N3ydeHne CKasIpHOTO NMPOU3BEAECHNUS
BEKTOPOB, BEKTOPHOTO YPaBHEHHUS
IIPSAMOM U IIIOCKOCTH. IIpruMeHnenune
TEOPUU IIPU PEIICHUU 33/1a4 Ha
NEUCTBUS C BEKTOPAMH, KOOPIUHATHBIN
METO/Jl, IPUMEHEHHE

BEKTOPOB JIJIs1 BHIYUCJICHUS BEJIMYHH
YIJIOB Y PACCTOSIHUU.

O3HaKOMIIEHHE C JOKA3aTeIbCTBAMHU
TEOPEM CTEPEOMETPUU O B3aUMHOM
PACIIOIOKEHUH NIPSIMBIX U INIOCKOCTEM C
MCIIOJIb30BaHUEM

BEKTOPOB O3HAKOMIIEHUE C TIOHSATUEM
MapajuIeIbBHOTO IPOEKTUPOBAHHUS U €TO
ceorictBamu. OopMyIMpoOBaHUE
TEOPEMBI O IUIONIAAX OPTOrOHAIBHOM
MIPOEKLIMY MHOTOYTOJIbHHKA.
[Ipumenenue Teopuu st 000CHOBAHMUS
IIOCTPOEHHUM U BBIYMCIICHUM.
ApPryMeHTHpPOBaHUE CBOUX CYXKIACHHI O
B3aMMHOM pacCIIOJI0KEHUN
MPOCTPAHCTBEHHBIX PUTYD

NuauBunyanbHbI
(GpoHTANBHBIIHI
onpoc
KontponpHas
pabota

OCHOBBI
TPUTOHOMETPUHU

N3ydenne parnanHOro MeToaa
M3MEPEHUs YIJIOB BpallleHUs U

HX CBSI3U C TPATYCHOU MEpOH.
N3o0paxkeHue yrioB BpalleHus Ha
OKPYKHOCTH, COOTHECEHHE BEJIMUMHBI
yIJIa C €r0 PACTIOJIOKEHUEM.
DopMyJIMPOBAHUE ONPEAECTICHUN

BneaynuropHas
CaMOCTOSITENIbHAS
pabota
NnupuBuayanbHbIN
(bpOHTAIBHBIM
onpoc
KonTposbHas
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TPUTOHOMETPHUECKUX (PYHKITHI

JUTSl YTJI0OB TIOBOPOTA U OCTPBIX YIJIOB
PSIMOYTOJIBHOTO TPEYTOJIbHUKA U
O0OBSICHEHUE UX B3aHMMOCBSI3U
IIprumeHeHne OCHOBHBIX
TPUTOHOMETPHUUECKUX TOXKIECCTB ISl
BBIYMCJICHUS 3HAUCHU I
TPUTOHOMETPUUECKUX (PYHKIUH 11O
OJHOU U3 HUX

N3yuenue oCHOBHBIX (OpMYI
TPUTOHOMETPUH: (POPMYIIBI CIOKEHUS,
YABOCHMS, MPEOOpPa30BaAHUS CYMMBI
TPUTOHOMETPHUECKUX (PYHKITHI

B [IPOU3BEJICHUE U IPOU3BEACHUS B
CyMMY U IPUMEHEHHE MPU BHIYUCICHUN
3HAYEHUS TPUTOHOMETPUUECKOTO
BBIPAKEHUS U YIIPOIIICHUS €ro.
O3HaKkOMJIEHHE CO CBOMCTBAMHU
CUMMETPHUH TOUYEK Ha CAMHUIHOM
OKPY>KHOCTH U IPUMEHEHUE UX IS
BbIBO/Ia (POpPMYIT IPUBEIACHUS
Pemenue no gpopmynam u
TPUTOHOMETPUUECKOMY KPYTY
MPOCTENIINX TPUTOHOMETPUUECKUX
YPaBHEHUM.

[IpumeHeHne 00IUX METOJIOB PEILICHHUS
ypaBHEHU (MpUBEAECHUE K
JUHEHHOMY, KBaJPaTHOMY, METO/]
Pa3oKEeHHs] HA MHOXKUTENH, 3a-
MEHBI TTIEPEMEHHON ) MPHU PEIICHUN
TPUTOHOMETPHUUECKUX YPABHEHUM.
YMeHue oTMedaTh Ha Kpyre petieHus
MPOCTEUIITUX TPUTOHOMETPUUECKUX
HEPABEHCTB

O3HaKOMIICHHE C TTOHSTHEM OOpPATHBIX
TPUTOHOMETPHUECKUX (PYHKITUH.
N3yuyeHue onpeaeneHmii apkCuHyca,
apKKOCHHYCa, ApKTaHI€HCa

yucia, (OpMyJIUPOBAHUE HX,
M300paKeHUE Ha €IMHUYHOM
OKPY>KHOCTH, PUMEHEHHUE MPU
pELICHUU YPaBHEHUN

pabora

OyHKIWU U UX
rpaduku

O3HaKOMIIEHHE C TTIOHSATHEM
NePEeMEHHOM, MPUMEpPaMu 3aBUCUMOCTEN

BueayautopHas
CaMOCTOSITEIbHAS
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MEXIY [EPEMEHHBIMM.
O3HakoMJIEHHE C IOHATHEM TpaduKa,
OIpEEICHNE MPUHAJJIEKHOCTH TOUYKH
rpaduxy ¢pynkuuu. OnpeaeneHue mno
dhopmyie npocTeiiiiei 3aBUCUMOCTH,
BUJIa ee Tpaduka. BeipaxkeHnue mo
bopmyie

OIHOUW MEPEMEHHOMN Yepe3 ApyTHE.
O3HakoOMJIEHHE C ONPEAECICHUEM
byHkuun, GopMyIupOBaHHE €TO.
Haxoxnenue o0nactu onpeaeneHus 1
o0nacTu 3HaYeHU QyHKIUN
O3HakoMJIeHHE C IPUMEPAMU
(GyHKIIMOHAJIBHBIX 3aBUCUMOCTEH B
peaNbHBIX MPOLECCAX U3 CMEXKHBIX
JUCLUIUIMH.

O3HaKOMJIEHHE C 10Ka3aTEIbHBIMU
pPacCyKJIEHUIMH HEKOTOPBIX

CBOWCTB JINHEHHOW U KBAJAPATUYHOMN
(GyHKUMIA, TPOBEICHHUE UCCIEIOBAHUS
JUHEWHOU, KyCOUHO-JIMHEHHOH, TpOOHO-
JUHEWHOU U KBaJIpaTUYHON (DYHKITUH,
noctpoeHue ux rpapukos. [loctpoenue
U YTCHHE

rpadukoB ¢pynkumii. UccnenoBanme
byHKIIH.

CocraBnenue BUIOB QyHKUIHUN 1O
JAHHOMY YCIJIOBHIO, PELIEHUE 3a/1a4

Ha SKCTPEMYM.

Brinonnenue npeodbpazoBanuii rpapuka

dhyHKIUU

pabora
NuauBunyanbHbIN
(GpOHTAIBHBIM
omnpoc
KontponpHas
pabota

Hauyana
MaTeEMaTUUYECKOTO
aHajaunsa

O3HaKOMIIEHHE C ITOHATUEM YUCIIOBOM
MOCJIE0BATENBHOCTH, CIIOCO0aMU €€
3a/1aHMs, BBIYMCIICHUSIMU €€ YJICHOB.
O3HaKOMIIEHHE C NTOHATUEM IIpesena
[0CJIEI0BATENBHOCTH. O3HAKOMIIEHHUE C
BBIYHCIIEHUEM CYMMBbI OECKOHEYHOTO
YUCJIOBOTO Psifia HA IpUMEpeE
BBIYKCIIEHUS CYMMbI OECKOHEYHO
yOBIBAIOIIEH r€OMETPUUECKON
nporpeccu. Pemienue 3anad Ha
npuMeHeHue (GopMyJIIbl CyMMBbI
OECKOHEUHO yOBbIBarOIIEH
T€OMETPUYECKON TPOTPECCUH

BueayautopHas
CaMOCTOSITETIbHAS
pabora
NnpuBuayanbHbIN
(bpoHTaTBHBIHI
onpoc
KontponpHas
pabota
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O3HakoMJIEHHE C OHSITUEM
npou3BoHOU. M3yuenue u
(OopMyIUpPOBAHKE €€ MEXaHUYECKOIO U
r€OMETPUYECKOTO CMBICIIA, U3YUEHUE
ITOPUTMA BBIYUCIICHUS POU3BOIHON
Ha IPUMEPE BHIYMCIICHHUS] MTHOBEHHOMN
CKOPOCTH U yIioBOro ko3 duinumenra
kacaTenbHON. COCTaBIEHUE YPaBHEHUS
KacaTelnbHOH B 001IeM BUjIE. Y CBOCHHE
npaBui 1udpepeHIpoBaHus, TaOIUIIbI
MIPOU3BOIHBIX DJIEMEHTAPHBIX (HYHKIIHA,
npuMeHeHue 1 qudpepeHnupoBaHus
(GyHKIHA, COCTaBICHUS YPAaBHCHHUSI
KacaTenbHOM. M3yueHnne TeopeM o CBs3n
CBOMCTB (DYHKLIMH U IPOU3BOAHOM,
dbopmynupoBka ux. [Ipoenenue ¢
MOMOILBIO MPOU3BOIHOMN HCCIIEIOBAaHUS
(dbyHKIUH, 32 TaHHOU (POpMYJIOii.
YcTaHoBieHHE CBSI3U CBOWCTB (PYHKIIUU
Y TIPOU3BOIHOM MO MX TpaduKam.
[IpuMenenne nmpon3BOIHON JIst
pelieHns 3a1a4 Ha HaXO0XKJICHHE
HanOOJIBIIIEr0, HANMEHBIIIETO 3HAYCHUS
Y Ha HaX0XJICHUE DKCTpEMyMa

Wuterpan u ero | O3HaKOMIIEHHE C TOHATUEM UMHTerpana | BHeaynuropHas

IIPUMEHEHHE ¥ IepBooOpa3Hoil. M3ydyeHue npaBuia | cCaMOCTOSITENbHAS
BBIYKCIIEHUS TIEPBOOOPA3HON U TEOPEMBI | paboTa
Herotona— Jleiitonuna. Pemenue 3agau | UHnuBuayanbHbINA
Ha CBA3b IEPBOOOPA3HOM U ee (pOoHTaTBHBIHI
MPOU3BOJAHOM, BEIYMCIICHUE ornpoc
nepBooOpa3Hoil s naHHOM pyHkumu. | KoHTponbHas
Pemenue 3a1a4 Ha NpUMEHEHHE pabota
WHTErpasa JJis BbIYMCICHHUS
(bu3nYecKuX BEJMYMH U IUIOMIAIeH

Muororpannuku | Onucanue U XapaKTepUCTUKA Breaynuropuas
pPa3IUYHBIX BUJOB MHOTOTPAHHUKOB, CaMOCTOSATEIbHAS
NEPEYNCIICHUE UX DJIEMEHTOB U CBOICTB. | paboTa
N300pakeHre MHOTOTPaHHUKOB U NHuBuyanbHbIN
BBITIOJIHEHHE MTOCTPOEHHUS Ha (pOHTATBHBIHI
M300pAKEHUAX U MOJIETISAX onpoc
MHOTOI'paHHUKOB. Brruncnenue KontponpHas
JIMHENHBIX JIEMEHTOB U YIJIOB B pabota

MIPOCTPAHCTBEHHBIX KOHPUTYpAIUSIX,
apryMEHTHUPOBAHUE CBOUX CYKJICHUII.
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XapakTepucTuka 1 U300pakeHHE
CEUYEHUS, PA3BEPTKU MHOTOIPAHHUKOB,
BBIYHCIICHUE TUIOIIAJIEN TOBEPXHOCTEM.
ITocTpoenune mpoCTEUIINX CEUEHUI
KyOa, mpu3msl, nupamubl. [IpumMenenue
(haKkTOB U CBEICHUI U3 INIAHUMETPHH.
O3HakoMJICHHE C BUJAMU CUMMETPHUH B
MPOCTpPaHCTBE, (HOPMYITUPOBAHKE
OIPEJICIICHUN U CBOMCTB.
XapaKTepUCTUKa CUMMETPUH TEJl
BpAILEHNUS] © MHOTOIPaHHUKOB.
[IpumeHeHune CBOMCTB CUMMETPHUH TIPH
peuiennu 3agay. Mcronp3oBanne
MPUOOPETEHHBIX 3HAHUM IS
WCCIIEIOBAHUS U MOJICITUPOBAHUS
HECJOXKHBIX 3a/1a4. 300pakeHue
OCHOBHBIX MHOTOTPAaHHUKOB U
BBITIOJTHEHHE PUCYHKOB MO0 YCJIOBHUSAM
3a1a4

Tena n O3HakoMJIEHHE C BUJAMU TEI BneaynutopHas
MOBEPXHOCTH BpalieHusi, opMyIUpOBaHUE UX CaMOCTOSITEIIbHAS
BpAILCHUSA ONPENEIIEHUN U CBOWCTB. pabora
DOopMYJIMPOBAHUE TEOPEM O CEUYECHUU NnpuBuayanbHbIN
1apa II0CKOCTBIO U IIOCKOCTH, (bpoHTaTBHBIHI
KacaTelbHOH K chepe. XapakTEepUCTHKA | OMPOC
Y M300pa)K€HUE TeJl BPaILCHUS], UX KonTponbHas
pa3BepTKH, ceueHus. Pemenue 3agau Ha | pabota
IIOCTPOCHUE CEYCHUM, BEIYUCICHUE
IUIVH, PACCTOSIHUM, YTJIOB, IUIOIIA/ICH.
[IpoBenenue noka3aTeabHbIX
paccyXICHUM MPU PELIEHUU 3a/1a4.
[IpuMeHeHue CBOMCTB CUMMETPHH HPH
pELLICHUH 3a/1a4 Ha TeJla BpalleHusI,
KoMmOuHaIuto tei. M3obpaxenne
OCHOBHBIX KPYTJIBIX TEJ U BBINOJHEHUE
PUCYHKA I10 YCIOBHIO 33Ja4U
N3mepenus B O3HakoMJIEHHE C OHATUAMH IUIomaan | BaeayauropHas
reOMETPHUU 1 00beMa, aKCHOMaMU U CBOMCTBaMHU. CaMOCTOSITENIbHAS
Pemenue 3a1a4 Ha BEIYUCIIEHUE pabora
TIOLIAJEH TIOCKUX (DUTYD € NuauBunyanbHbIin
MIPUMEHEHUEM COOTBETCTBYHOIINX (bpOHTAIBHBIM
dbopmyr 1 paKkTOB U3 IJITAHUMETPHUH. onpoc
N3yudeHne TeopeM O BBIYUCIEHUN KontponbpHas
00BEMOB TPOCTPAHCTBEHHBIX TET, pabora
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pelIeHue 3a71a49 Ha TpUMeHeHue HopMyI
BBIYHCIICHUS 00beMOB. V3ydeHue
dbopmyI1 7151 BBIYUCIIECHUS TUTIONIaAei
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ
BpanieHus. O3HaKOMJIEHUE C METOJIOM
BBIYUCJICHUS TUIONIaAN TTOBEPXHOCTH
ctepsl. Perenue 3a1a4 Ha BEIYMCICHUE
IO TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

ONIEMEHTHI N3ydeHne KiaccuuecKkoro onpeaesieHus | BHeayauropHas
TEOPUHU BEPOSITHOCTH, CBOWCTB BEPOSATHOCTH, CaMOCTOSITEIIbHAS
BEPOSTHOCTEH. TEOPEMBI O CYMME BEPOSITHOCTEN. pabota
DNeMEHTHI Paccmotpenue npumepoB Beruucinenus | MaausuayanpHbIn
MaTeMaTU4eCKOM | BEPOSATHOCTEHN. Pemenne 3ana4 Ha (ppOHTaIBHBIMI
CTaTUCTHUKHU BBIYKCIIEHUE BEPOSTHOCTEN COOBITHIA onpoc
O3HaKOMJIEHHE C MPEICTABICHUEM KontponpHas
YUCJIOBBIX JIAHHBIX U UX pabota
XapakTepucTukaMu. Pemenue
IPAKTUYECKUX 3a7a4 Ha 00paboTKy
YHCJIOBBIX JAHHBIX, BEIYMCICHUE UX
XapaKTEPUCTUK
YpaBHeHUs U O3HakoMJIEHHE C MPOCTEUILIUMU BreaynuropHas
HEPaBEHCTBA CBEJCHUSAMHU O KOPHAX aNreOpanyeckux | caMOCTOSITeNIbHAs
yYpaBHEHUH, TOHATUSAMU UCCIEI0OBaHMUs | paboTa
YPaBHEHUH U CUCTEM YPAaBHEHUM. WNHuBuy aibHBIN
N3ydeHnne Teopun paBHOCUIBHOCTH (pOoHTaIBHBIMI
YPaBHEHUU U €€ TPUMEHEHHUS. oInpoc
IToBTOpEHNME 3anucH peleHns KontponpHas
CTaHJAPTHBIX YPaBHEHUH, IPUEMOB pabora

npeoOpa3oBaHus ypaBHEHUHN IS
CBEJICHHS K CTAHIAPTHOMY YPaBHEHHIO.
Pemenune panmoHanbHbIX,
MppalHOHAIBHBIX, IOKA3aTEIIbHbBIX U
TPUTOHOMETPUYECKUX YPABHEHUN U
cucrem. Mcnosib30BaHre CBOMCTB U
rpaukoB (GYHKIMHA IS pelIeHUs
ypaBHeHui. [IoBTOpeHrE OCHOBHBIX
MIPUEMOB pEIICHUs cucTeM. Pemenune
YPaBHEHUM C TPUMEHEHHUEM BCEX
MPUEMOB (Pa3JIOKEHUsI HA MHOXKHUTEIH,
BBEJICHUS] HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKH, rpa)iyeCcKOro MeTo/1a).
Pemienune cucrem ypaBHEHUH C
MIPUMEHEHUEM Pa3JINYHbBIX CIIOCOOOB.
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O3HaKOMIICHHE ¢ OOIIMMHU BOIIPOCAMH
pELICHNS] HEPABEHCTB U MCIOJIb30BAHKE
CBOMCTB U rpauKkoB QyHKLIHNA IPU
pELICHUU HEPABEHCTB. Penienue
HEPaBEHCTB U CUCTEM HEPABEHCTB C
MPUMEHEHUEM Pa3IUYHbIX CIIOCOOOB.
[IpumeHneHrne MaTeMaTuYeCKUX METO/I0B
IUTSL PELLIEHUS] COIEPKATENbHBIX 3a/1a4
U3 pa3IMYHBIX 00JacTel HAYKHU U
npaktuku. UHTEpIIpETUpOBaHUE
PE3YNBTATOB C YYETOM PEATBHBIX
OTpaHUYECHUN
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