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1. MACHOPT PABOYEHN MPOI'PAMMBbBI YYEBHOM JIJUCHUILJIAHBI
MATEMATHKA

1.1. IlosgscHUTEIbHASA 3ANMUCKA:

[Iporpamma o061e00pazoBaTeibHON Yy4eOHOM guctuiuinHa «MaTeMaTuka
npeIHa3HavYeHA IS U3YYCHHSI MAaTEeMAaTHKU B TPO(PECCHOHABHBIX 00pa30BaTeIbHBIX
opranmzanusx CIIO, peanusyromux 00pa30BaTEeNbHYI0 TPOrPaMMy CPEIHETrO
obmiero oOpa3oBaHHMs B TIpeAeaX OCBOCHHS OCHOBHOW MpodecCHOHATbHON
obpazoparensHoit mporpammbl OIT CIIO TIIICC3 nHa 6a3e OCHOBHOTO OOIIEro
o0pa30oBaHUs MMPHU MOATOTOBKE CIEIIUATMCTOB CPEIHETO 3BCHA.

[Iporpamma  pa3paborana Ha  ocHOBe  IlpuMepHO  mporpaMMmbl
o011eo0pazoBaTenbHOIM yueOHOMI JUCIUTUTHHBI «MareMaTuka» TUTSI
npodecCHOHaIBHBIX 00pa3oBaTeNbHBIX opranuzanuii, TpedoBannit ®I'OC cpennero
o0miero o0pa3oBaHmMsl, MPEIBSIBISIEMBIX K CTPYKTYPE, COJIEPKAHUIO U PE3yJbTaTam
OCBOCHHMSI  y4eOHOM  AUCIUIUIMHBI ~ «MaremaTtWka», B  COOTBETCTBHU  C
PexoMmeHmanmusiMu Mo OpraHU3AIMK TMOTYYEHUS CpPeaHEro oOmiero odpa3oBaHHs B
npenegax OCBOEHUS 00pa30BaTENbHBIX MPOrpamMM CpPeIHEro MnpogdecCruOHAIbHOrO
oOpa3oBaHus Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHUs C Y4Y€TOM TpeOOBaHUM
denepanbHbIX TOCYAAPCTBEHHBIX OOpa30BATENbHBIX CTAHJAPTOB W TOJydyaeMOu
CIIEIUAIBHOCTH CpeaHero po¢eCCUOHATILHOTO oOpa3zoBaHUsI (muceMo
JlemapraMeHnTa TOCy1apCTBEHHON MOJUTUKH B cepe MOATOTOBKH pabounX KaJIpoB U
JITIO Muno6puayku Poccun ot 17.03.2015 Ne 06-259), ¢ yuérom IlpumepHoii
OCHOBHOM  00pa3oBaTelbHOM MPOrpamMMbl  CPEIHETr0 Oo0Iero o0pa3oBaHuUs,
0J100peHHON perieHneM (enepaabHOr0 y4eOHO-METOIUYECKOTO OO0BEANHECHHUSIIIO
o01emy oopazoBanuio (mpotokos oT 28 uroHs 2016 r.Ne 2/16-3).

Conepxanue mnporpamMmbl  «MareMmaThka» HampaBiIE€HO Ha JIOCTHIKCHHUE
CIICIYIOLINX LeJIei:

* obecnieueHue CcGHOPMUPOBAHHOCTU TMPEJCTABICHUH O  COLMAIbHBIX,
KYJIbTYPHBIX U UCTOPUYECKHX (DaKTOpaX CTAHOBIICHUS MaTEMAaTHUKH;

* oOecrieueHue C(HOPMHUPOBAHHOCTH JIOTHYECKOT0, aJITOPUTMHUUECKOTO U
MaTEMaTUYECKOTO MBIILJICHUS;

* oOecrieyeHue cHOPMUPOBAHHOCTH YMEHUN MPUMEHSITH MOJYYCHHbIE 3HAHUSA
IIPH PENICHUH PA3IMYHBIX 3a/1a4;

 obecnieueHre chOPMHUPOBAHHOCTH MPEJICTABICHUNA O MAaTEMaTHUKE KaK 4acTH
O0IIEYeTIOBEYECKON KYIbTYphl, YHHBEPCATBLHOM S3BIKE HAyKH, ITO3BOJISIONIEM
OIHCHIBATh M U3y4YaTh PEATbHBIC TIPOIIECCHI U SIBJICHUSI.

B mporpammy BKJIIOYEHO coOlepaHUE, HalpaBiIeHHOE HAa (HOPMUPOBAHHE Y
CTYICHTOB KOMIIETCHIINH, HEOOXOAUMBIX sl kadyecTBeHHOro ocoenusi OIl CIIO
[MITICC3 na 6a3e 0CHOBHOI'0 00IIEr0 00Opa30BaHUs C MOJYYEHHEM CPEIHEro OOIIEero
oOpa3zoBaHusl.

[Iporpamma MOXET  HCHOJB30BAThCS  APYTMMH  TpodeccrHOoHaTbHBIMU
00pa3oBaTeIbHBIMU OPTaHU3ALMIME, PEATU3YIOIIMMHU 00pa30BATEIBHYIO MPOrPAMMY



cpenHero oomiero oopazoBanus B npesaenax ocBoeHus ocHoBHoit OIT CIIO ITITICC3
Ha 6a3e OCHOBHOT'0 0011eTr0 00pa3oBaHUsI.

1.2. O0mas xapakTepucTHKa y4e00il JMCUMIIIHHBI:

MaremaTuka ABJIAETCS byHIaMEHTaNbHOU o0u1eo0pazoBaTeIbHON
JTUCIUIUTMHOW  CO  CJIOKUBIIMMCS ~ YCTOMYMBBIM  COAEP)KaHUEM H  OOIIMMHU
TpeOOBaHUSAMHU K MOJTOTOBKE CTYICHTOB.

[Tpu ocBoenun crenuansHocTet CIIO corumanbHO-3KOHOMUYECKOTO POt
npodeccroHaabHOr0 00pa3oBaHMsI MaTeMaTHKa M3ydyaeTcs Oojiee yriayOJeHHO, Kak
npoduibHasg y4yeOHas JUCIHUIUIMHA, YYMUTHIBAIOIIAs CHEHU(PUKY OCBaMBAEMbIX
CIIELIUATIbLHOCTEM.

DTO BBIpaXKaETCS B COJAEpPKaHWU OOY4YEHHUs, KOJUYECTBE YACOB, BBIACISIEMBIX
Ha W3YYCHHE OTICNBbHBIX TEM NPOrpaMMbl, TIIYyOMHE HX OCBOCHHUS CTYACHTAMH,
o0beMe UM  XapakTepe MPaKTHUECKUX  3aHATHH, BHJaX  BHEAYJUTOPHOU
CaMOCTOSTENIbHOM pabOThI CTY/IEHTOB.

OO6mwme 1enu M3y4eHus] MaTEMaTUKH TPAJAUIIMOHHO PEAM3yIOTCS B YETBIPEX
HaIpaBJICHUSX

1) obmiee npencraBiaeHue 00 UAESIX U METOJIaX MaTEMATUKH;

2) UHTEIEKTYalIbHOE Pa3BUTHUE;

3) oBnajeHMe HEOOXOIMMBIMU KOHKPETHBIMU 3HAHUSIMUA U YMEHUSIMU,

4) BoCcIIUTATEIBLHOE BO3/ICHCTBUE.

[Ipodunuzamnus 1ene MareMaTUH4ecKoro oOpa3oBaHus OTpakaeTcsi Ha BIOOpE
NPUOPUTETOB B OpPTaHM3AIMU YIEOHOU NEATeTLHOCTH CTYIEHTOB. /[ conmambHO-
SKOHOMHYECKOro mnpoduias  npodeccHoHaTbHOrO 00pa3oBaHUs BBIOOP IEnei
CMEIIaeTcs B MParMaTU4ecKOM HampaBlICHUM, MPEIYyCMATPUBAIOIIEM YCUJIECHUE U
pacliMpeHue MPUKIAJHOTO XapaKTepa M3y4YEHHs MAaTEMAaTHKH, MPEUMYIIECTBEHHON
OpUEHTAIIMU Ha aJITOPUTMHUYECKUNA CTHIIh TTO3HABATEIHHOM JESITETHhHOCTH.

N3ydenne MareMaTwku Kak mpopuibHOW 00meo0pa3oBaTenbHON yaeOHOM
JUCHUIUIMHBI, YIUTBHIBAIOIICH cIeIIM(PUKY OCBaMBAaEMbIX CTYJACHTAMHU CHEIUATbHOCTH
CIIO, obecnieunBaeTcs:

* BBIOOPOM PA3IMYHBIX MOAXO00B K BBEICHHIO OCHOBHBIX TIOHATHI;

s¢bopMUpOBaHUEM  CHUCTEMBbl  Yy4eOHBIX  3aJaHui, 00ECTICUMBAIOIINX
3¢ heKTUBHOE OCYIIECTBICHNE BEIOPAHHBIX IE€JIEBBIX YCTAaHOBOK;

* oOoramieH1ueM CIeKTpa CTUIIeH yueOHON e TeIbHOCTH 3a CUET COTJIacOBaHUs
C BEIYIIIUMU JEATEIbHOCTHBIMHU XapaKTEPUCTUKAMU BHIOPAHHON CHENUATBHOCTH.

[IpodunbHast cocTaBisitolias OTpaKaeTcs B TPEeOOBAHUAX K TOJATOTOBKE
00yyYaromuxcs B 4acTH:

e o0mel CcHUCTEMBbl 3HAHUN: COJEpKATENbHbIE MPUMEPHl HUCIOIb30BAHUS
MaTEeMaTUYECKUX UJIe U METOAO0B B MPO(heCCUOHATBHOM EATEIbHOCTH;

* YMEHHUH: pa3inuve B YpOBHE TPEOOBAaHUU K CIOXKHOCTH MPUMEHSIEMBIX
aJITOPUTMOB;

* MPaAKTUYECKOTO WCIOJIb30BAHUSI TMPUOOPETEHHBIX 3HAHUNW U YMEHUM:
WHAVBUIYaTLHOTO YYEOHOrO OINbITa B TMOCTPOSHWHM MATEMAaTHYECKUX MOJIENEH,
BBITIOJTHEHUHU UCCIIEI0BATENLCKUX MMPOEKTOB.



Takum  o0pa3oMm, peanuzaius COJAEp)KaHUS  Yy4eOHOM  JUCHMIUIUHBI
OPUEHTHPYET Ha MPUOPHUTETHYIO POJIb MPOIECCYATbHBIX XaPAaKTEPUCTUK Y4eOHOM
paboThl, 3aBUCAIIMX OT Mpouis MPOoPECCHOHATBLHOrO O0pa30BaHHUS, MOMYyUYECHUS
OMbITa UCIIOJIL30BAHUSI MaTEMaTUKU B COJEpXKATEIbHBIX U MNPO(HECCUOHAIBHO
3HAYMMBIX CUTYAIUSX M0 CPABHEHUIO C (DOPMAIBHO-YPOBHEBBIMU PE3YIHbTATUBHBIMHU
XapaKTepUCTUKAMU O0yUCHHUSI.

Conepxanue y4yeOHOM JUCHMIUIMHBI pa3pabOTaHO B COOTBETCTBUM C
OCHOBHBIMU COJICpKATEIbHBIMU JIMHUAMHU OOY4YEHHs MaTeMaThKe: O YHCTax;
M3y4YeHHE HOBBIX M 0000IIIEHUE paHee U3YUEHHBIX orepalinii (BO3BEAEHNE B CTEIICHb,
U3BJICYECHUE KOPHS, JorapudMUpOBaHUE, CHUHYC, KOCMHYC, TAHT€HC, KOTAHTCHC H
oOpaTHbIE K HHUM); HM3yUYCHHE HOBBIX BHUJOB YHCJIOBBIX BBIpOKCHHU U (HOpMYII;
COBEPIICHCTBOBAHME NPAKTHUUYECKUX HABBIKOB M BBIUHUCIUTEIBHOW KYJIbTYPHI,
pacHIMpeHre U COBEPIICHCTBOBAHUE aJIreOpanyecKoro arrmapara, copMupOBaHHOTO
B OCHOBHOM IIIKOJIE, U €r0 MPUMEHEHUE K PEHICHUI0 MAaTEMaTUYECKUX U MPUKIIATHBIX
3aj1ay;

* TEOpeTUKO-(PYHKIMOHANIbHAS JIMHUS, BKJIIOYAIONIAsl CUCTEMAaTH3alMi0 U
pacmMpeHre CBeleHuid O (YHKIHUSX, COBEPIICHCTBOBAHWE T'PAPUUECKUX YMEHHIA,
3HAKOMCTBO C OCHOBHBIMM HJE€IMH W METOJAMH MAaTeMAaTHMYEeCKOro aHalu3a B
o0beMe, TO3BOJISIIOIIEM HCCIIEIOBAaTh dJEMEHTapHble (YHKIMM U  pelliaTh
poCTenIIe reoMeTpruieckue, GU3nUecKue u Ipyrue MpuKiIaaHble 3a/1a4u;

* JIMHMUS YypaBHEHUW U HEPABEHCTB, OCHOBAaHHAasi Ha IIOCTPOCHUU U
WCCJICIOBAHUHA MaTEMaTUYECKHX MOJeJeH, TepeceKaronascs ¢ anredpandeckon u
TEOPETUKO-QYHKIIMOHATFHON  JMHUSMHA W BKJIIOYAlONm[ass  pa3BUTHE |
COBEPIIICHCTBOBAHUE TEXHUKHM are0Opandeckux MpeoOpa3oBaHUM ISl pEILICHUS
ypaBHEHUI, HEPaBEHCTB U CHCTeM; (HOPMHUPOBAHHE CIOCOOHOCTH CTPOUTH U
UCCJIEJIOBaTh MPOCTEHIIINE MaTeMaTUYECKHE MOJENU MPU PEIICHUU MNPUKIaTHBIX
3aj1a4, 3a7a4 U3 CMEXHBIX U CIEIUAJbHBIX JUCIUIUINH;

* reoMeTpuueckash JIMHHUSA, BKJIIOYAIONIAs HarJIsHbIE TIPEACTaBICHUS O
IIPOCTPAHCTBEHHBIX (PUTYypaX U HM3YyUECHHE MX CBOMCTB, (DOPMUpPOBAHHME U PA3BUTHE
NPOCTPAHCTBEHHOTO  BOOOpaXEHMS,  pPa3BUTHUE  CIOCOOOB  T€OMETPUUYECKHX
U3MEPEHUH, KOOPJAMHATHOTO U BEKTOPHOI'O METOJ/OB JIJIs PEIIeHUs MaTeMaTHYeCKUX
Y TIPUKJIAJTHBIX 33/1a4;

* CTOXacTUYEeCKas JIMHUSA, OCHOBAHHAs HAa Pa3BUTHUU KOMOMHATOPHBIX YMEHHH,
NPEACTaBICHUNA O BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIEro
MUpa.

B Temaruueckux IuiaHax IporpaMMbl Y4eOHBIM MaTepuai MPEJCTaBICH B
dbopMe uepenmyromerocss pa3BEpPTHIBAHHMS OCHOBHBIX COJEPIKATEINbHBIX JIMHUN
(anreOpanyeckol, TEOPETUKO-(DYHKIIMOHATBLHON, YypPAaBHEHHMM W  HEPaBEHCTB,
FEOMETPUYECKOM, CTOXaCTUYECKOM), YTO TIO3BOJIAET THUOKO UCIOIb30BATh UX
pacnoyio)KeHHUE W B3aUMOCBSI3b, COCTaBIATH pabOuMid KaJeHIapHBIM IUIaH, IO-
pazHoMy uepeays ydeOHble Tembl (TJ1aBbl Yy4eOHHMKA), YYUThIBasS MNpPoduib
npodeccronanpsHOro odpazoBanus, creuuduky  crnenuansHoctu CIIO, rmyouny
U3Y4YeHHs] MaTepuana, ypoBEHb MOJTOTOBKM CTYAEHTOB TO mpenMery. M3yuenue
o0meo0pa3oBaTeTbHONM  y4eOHON  MUCHUIUIMHBI — «MareMmaTtnka»  3aBepIaeTcs
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NOJIBEICHUEM HTOTOB B (DOpME 3K3aMeHa B paMKax NPOMEKYTOYHOH aTTecTaluu
cTtyneHToB B mpouecce ocBoeHusi ocHoBHou OII CIIO TIIICC3 ¢ nonyueHuem
cpemHero ooiero oopa3oBaHuUs.

1.3. MecTo yueOHO# JUCHUILIUHBI B y4eOHOM IJIaHe:

VYyeOnas pucumiuivHa «MaTtemMaTukay SBISETCS Y4eOHBIM MPEIMETOM
oOs3aTenibHOM TpeMeTHOM obnactu «Martematuka u  uHpopmaruka»y PIrOC
cpemaHero odiero oopa3oBaHus.

YueOHas  aucuuiuimiHa — «MareMmarukay BXOJIUT B KT
«O01eo0pa3zoBaTenbHas noArotoBka» yueOnoro tuiana [IIICC3 o
cnermanbHocT  CIIO  43.02.14 T'ocTuHMYHOE Aeno Ha 0a3e OCHOBHOTO OOIIEro
o0Opa3zoBaHUs.

1.4. JIu4yHOCTHBIE, MeTamnpeIMeTHbIe U TpeIMeTHbIe Pe3yJabTaThl
OCBOCHUSA YUYeOHOM TMCHUTIIUHBI:

OcBoenue coaepkaHus ydeOHOW TuCIUIUTHHBI «MartemaTtnka» oOecredrnBacT
JOCTIKEHUE CTYICHTaMH CIEAYIOIINX pe3yibmamos:.

* IUYHOCMHBIX

-cOPMUPOBAHHOCTHh TPEACTABICHUN O MaTeMaTHKe KaK YHUBEPCAIHLHOM
S3bIKE HAYKH, CPEJCTBE MOJCIUPOBAHUS SIBJICHUW M IMPOIIECCOB, UIEAX U METOJaX
MaTEeMaTHKH,

-IIOHUMAaHKUE 3HAYUMOCTH MaTEMaTUKH /I HAYYHO-TEXHUYECKOIo Mporpecca,
c(hOpMHPOBAHHOCTh OTHOIICHHUS K MaTEeMaTHKE KaK K YacTH OOIIeYeIOBEYECKON
KyJIbTYphl 4Y€pe3 3HAKOMCTBO C HCTOpHUEH pa3BUTUS MATEMATHKH, JBOJIOIUEH
MaTEMaTUYECKUX UJICH;

-pa3BUTHE JIOTHYECKOTO MBIIUICHHUS, TPOCTPAHCTBEHHOTO BOOOpaKCHHS,
AITOPUTMHUYECKON KYJIbTYPhl, KPUTUYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOIUMOM
s Oyymie mpodeCCUOHATBHON AEITeIbHOCTH, IS MPOIODKCHHSI 00pa30BaHUs H
caM000pa30BaHUS;

-OBJIaJICHUE MATEMAaTHYCCKUMHU 3HAHUSIMH W YMCHHSIMH, HEOOXOAMMBIMH B
TIOBCETHEBHOM JKM3HU, JJISI OCBOCHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCIHUIUINH H
JTUCIUIUTHH TPOQECCUOHATILHOTO IUKJIIA, JIJIS MOJTy4YeHuss oOpa3oBaHUs B 00JACTSX,
HE TpeOYIOUMX YriyOJIeHHON MaTeMaTUYECKON MOTrOTOBKHY;

-TOTOBHOCTb M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCJIE CaMOOOPa30BaAHHUIO,
HAa TPOTSXKEHUM BCEH IKU3HM;, CO3HATEIbHOE OTHOUIEHHWE K HENpPEpPhIBHOMY
00pa30BaHUIO KaK YCJIOBHUIO YCHENIHOW MPOPECCHOHATBHOW H  OOIIECTBEHHOM
NeSITEeNbHOCTH;

-TOTOBHOCTb U CIOCOOHOCTh K  CaMOCTOSITEIBHOW  TBOPYECKOM U
OTBETCTBEHHOU JIESITEIHHOCTH;

-TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
o0Opa3oBaTenbHOM, 00IIECTBEHHO MOJE3HOM, Y4eOHO-UCCIEA0BATEILCKOM, MPOEKTHOMN
U IPYTUX BUJAX JIEATEIbHOCTH,

-OTHOIIICHHE K TIPO(EeCCHOHATBLHON IeATETLHOCTH KaK BO3MOYKHOCTH y4acTHS B
pEIICHUH JIMYHBIX, OOINECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIIMOHATBHBIX
npo0JeM;

* MemanpeomMemHulx:



-YyMEHHUE CaMOCTOSITEIBHO OIPENENsATh IETU JEATEIbHOCTH U COCTaBISTh
IUTAHBl  JICSITEIbHOCTH; CaMOCTOATEIBHO OCYIIECTBIATH, KOHTPOJIUPOBATH U
KOPPEKTHUPOBATh JIESITENIbHOCTh; MCIOIb30BaTh BCE BO3MOXKHBIE PECYpPChl s
TOCTIKEHUS TTOCTaBJICHHBIX IEJeH W peaiu3aliiy TUIAaHOB JICSITEIbHOCTH; BHIOUPATH
YCTIEIIHbIE CTPATETUN B PA3IUYHBIX CUTYaIIUSX;

-YyMEHHE TIPOAYKTHMBHO OOMIATBRCSA ¥ B3aMMOJICHCTBOBATH B  IPOIECCE
COBMECTHOM JESATEINBHOCTH, YIUTHIBAThH MO3UIIUN IPYTUX YIACTHUKOB JIEATECIHHOCTH,
3¢ PeKTUBHO pa3periaTh KOHPIUKTHI;

-BJIaJICHE HABbIKAMHU II03HABATEIBHOW, Yy4eOHO-UCCIEAOBATEIbCKON U
NPOEKTHOW JIEATENIbHOCTH, HAaBBIKAMHU pa3pelieHus MpodsieM; CHOCOOHOCTh U
TOTOBHOCTh K CAaMOCTOSITEIbHOMY TOWCKY METOIOB PEIICHHS MPAaKTHYCCKUX 3aj1ad,
NPUMEHEHUIO Pa3TUYHBIX METOJIOB TTO3HAHUS,

-TOTOBHOCTb ¥  CIIOCOOHOCTh K  CaMOCTOSITEIbHOW  MHGOPMAIIMOHHO-
MO3HABATEIILHON JEATENHHOCTH, BKIIOUAs YMEHHE OPUEHTUPOBATHCS B PA3THMUHBIX
UCTOYHUKAX WHPOpMAIMK, KPUTUYECKH OLEHUBATh W  HMHTEPIPETHUPOBATH
UH(GOPMAITHIO, TIOTYYaeMYI0 U3 Pa3IMYHbIX HCTOYHHKOB;

-BJIAJICHUE SI3BIKOBBIMH CPEACTBAMU: YMEHUE SICHO, IOTUYHO ¥ TOYHO M3JIaraTh

CBOIO TOUKY 3pEHHUS, UCIIOIb30BATh aJICKBATHBIE S3bIKOBBIE CPE/ICTBA;

-BJIaJICHUEC HaBbIKAMH  TIO3HABATEIHHOM  pediekcun KaKk  OCO3HAHUS
COBEpINAEMbIX JEHCTBUA UM MBICTUTEIBHBIX MPOIECCOB, WX pE3yJIbTaTOB U
OCHOBAaHMM, TpaHUI] CBOErO 3HAHUS W HE3HAHMS, HOBBIX ITO3HABATEIBHBIX 3a7a4 H
CPEIICTB JIJISl UX JTIOCTHKCHHS;

-1IeJIEYCTPEMIIEHHOCTh B TIOMCKAX W MPHUHSATUU PEHIEHUM, COO0pa3UTEIbHOCTD
U UHTYUIUSA, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEIACTABICHUH; CIOCOOHOCTH
BOCIIPUHUMATH KPacoTy U TapMOHUIO MUPA;

* NPeOMEemHbIX:

-c()OPMUPOBAHHOCTh TPEJCTABICHUNA O MaTEeMaTUKE KaK YacTh MHPOBOM
KYJIbTYPhl I MECT€ MaTEMAaTHKH B COBPEMCHHOW IMBWIM3AIIUH, CIIOCO0AX OMUCAHUS
SIBJICHUH pealbHOTO MUpPA Ha MaTEMaTHYECKOM SI3BIKE;

-C)OPMUPOBAHHOCTh TMPEJCTABIEHUNA O MAaTEeMAaTHUYECKUX TMOHATUSAX Kak
BOKHEHIITMX MaTEMaTHYECKUX MOJICIAX, ITO3BOJISIONINX OIMCHIBAaTh W HM3ydaTh
pa3Hble TPOIECChl U SIBJICHUS; TOHMMAaHHE BO3MOXXHOCTH aKCHOMAaTHYECKOTO
MOCTPOEHUS] MAaTEMaTUYECKUX TECOPUH;

-BJIAJICHUE METOJIaMH JO0KAa3aTeIhCTB M aJTOPUTMOB PEIICHUS, YMEHHE HX
NPUMEHSTh, IPOBOAUTH JI0KA3aTEIbHBIE PACCYKICHUS B X0J1€ PEIICHUS 3a]1ay;

-BJIAJICHAE  CTaHJAAPTHBIMH  TIpHUEMaMH  PEIICHWS  pPalMOHAIBHBIX |
UPPAlMOHATBHBIX, TIOKA3aTEIbHBIX, CTENIEHHBIX, TPUTOHOMETPUIECKUX YPAaBHCHUN U
HEPABEHCTB, UX CUCTEM; MCIOJIb30BaHUE IOTOBBIX KOMITBIOTEPHBIX MPOTPAMM, B TOM
quciie Uil TOMCKAa IIyTH peIIeHUS W WUTIOCTPAIlid PENICHUS YpaBHEHUH W
HEPABEHCTB;

-chopMHpPOBAHHOCTH IpEICTaBIICHUN 00 OCHOBHBIX TTOHATHUAX
MaTEMaTUYECKOTO aHaliu3a M MX CBOMCTBAaX, BJIAJICHUE YMEHHEM XapaKTepU30BaTh
noBezieHre QYHKIUN, UCTIONIb30BAHNUE MOTYYEHHBIX 3HAHUH ISl OIMCAHMS U aHAIN3a
peanbHbIX 3aBUCUMOCTEH;



-BJIaJICHUE OCHOBHBIMHU TMOHATHUSMH O IUIOCKMX M IPOCTPAHCTBEHHBIX
reoMeTpuyecKkux (urypax, UX OCHOBHBIX CBOMCTBaxX; C(POPMUPOBAHHOCTH YMEHUS
pacno3HaBaTh TeoMeTpUUecKre PUrypbl Ha YepTexax, MOJIEISAX U B PEAIbHOM MUDE;
NPUMEHEHUE U3YYEHHBIX CBOWCTB reoMeTpuueckux (uryp u Gopmyn JUisl peleHus
r€OMETPUYECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COACPKAHUEM;

-c(pOPMUPOBAHHOCTh MPEACTABICHUN O Mpolleccax M SBJICHUSIX, HUMEIOUIUX
BEPOSTHOCTHBIM  XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEATBHOM
MHUPE,0CHOBHBIX MOHATHUAX JJIEMEHTAPHOU TEOPUU BEPOSITHOCTEN; YMEHUU HAXOIUTh
U OLICHHBATh BEPOSTHOCTH HACTYIUIEHUS COOBITUM B MPOCTEHIIMX MPAKTHYECKHX
CUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIYYaWHBIX BEJIUYUH;

-BJIaJICHUE HABBIKAMHU MCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMMm
IIPU PELICHUU 3a1a4.

1.4. PexoMeHnayeMoe KOJMYECTBO YACOB HA OCBOCHHE IPOrPaMMbl
AUCHUNJIHHBI:
MaKCUMalIbHOU yueOHON Harpy3ku oOydaromierocs 258 4acoB, B TOM UHUCIIE:
o0s13aTeIbHON ayTUTOPHON y4eOHOM Harpy3ku odyuatomierocs 234 4acos,
B T.4..
npakTU4YecKue paboThl B KonuuecTBe 128 wyacos;
MIPOMEKYTOUYHOM aTTECTALMHU B KOJNYECTBE 24 4acoB.

2. CTPYKTYPA U COJIEP’ KAHUE YYEBHOUW JUCITUIIJIAHBI
2.1. O0bem yueOHOI TUCHUIINHBI U BUAbI Y4e0HOH padoThl

Buj yueOHoOM padoThI Oovem uacos
MaxkcumanbHasi yueOHasi HAarpy3ka (Bcero) 258
Oo0si3aTesibHAsI ayAUTOPHAA yueOHAs HArpy3Ka (Bcero) 234

B TOM 4HUCJIC:

nabopaTopHbIC 3aHATHS -

MPAKTHUYECKUE 3aHITUS 128
KOHTPOJIbHBIE PAOOTHI
[TpomexxyTouHas arTecTanus 24

Wrorosas arrecranus B popMe IK3aMeHA




2.2. TemaTu4ecKnii IJIAH U coiep:KaHUue Y4eOHOH TMCIUIINHBI «MaTeMaTuKa

YpoBenb
HaumenoBanue pasnenos | Coaep:kanue y4eO0HOro MarepuaJa, JjabopaTopHble H IPaKTH4YeCKHe padoThl, camocTosiTeJbHast | O0bem
U TeM padora odyuaruuxcs, Kypcopasi pa6éor (MpoeKT) yacop | *CPOCHMH
1 2 3 4
BBenenne 2
Tema. MaremaTuka - Copep:xxkanne 2
YHUBEPCAJIbHBIN SA3bIK 1 Hnen n MmeToabl MaTeMaTHKH
HayKH, CPEICTBO MartemaTtuka B HayKe, TEXHUKE, JKOHOMUKE, HHOPMALIMOHHBIX TEXHOJIOTHSIX U MPAKTUYECKOM 1
MOJIEJIUPOBAHUS SIBJICHUN U NESITEIIbHOCTH. 2
IIPOLIECCOB.
Pa3nen 1. AnreGpa 96
Tema 1.1. Pa3Burne Conepxanue 12
IIOHATHS O YUCIIE 1 Lenble u pannoHaJIbHbIE YN CIA 2
MHOX€eCTBO pallMOHATIBHBIX YKcel. beckoHeuHast JecsITUYHasE NepuoIudecKas 1poob.
[IpencraBieHne panoOHAIBLHOTO YKCJIA B BHI€ O0ECKOHEUHOM NECITHYHON NEPUOINICCKON APOOH
1 HA00O0pOT.
2 JeiictBuTtenbHbie yncia. [Ipudaunxkénnnie Bpruncienns. [Ipubdanxénnoe 3HaueHue
BEJIMYHMHBI M NOTPELIHOCTH NMPUOJIMKEHU
WppanuonansHele yncia. Moayib 1edcTBUTENbHOTO yncia. [IpubnmkEéHHbIe BBIYMCIEHUS C 8
IIOMOUIBIO KaJIBbKYJISATOPA.
3 KomnuiekcHble yncia
Pemenue kBagpaTHBIX YpaBHEHUH ¢ OTPULIATEIBHBIM TUCKPUMUHAHTOM.
IlonaTne koMIuIeKCHOTO yncia. J{elcTBUs HaJ KOMIJIEKCHBIMM YMCIIaMHU, 3alIMCAaHHBIMU B
anreOpanveckon dhopme.
4 IIpuMeHeHNe KOMILIEKCHBIX YK e
Penienue kBaapaTHBIX YpaBHEHUM ¢ OTPULIATENIBHBIM IUCKPUMUHAHTOM.
IIpakTH4YecKkHe 3aHATHSA 4
1 [TpuOnmxEHHBIE BHIYMCIECHUS
2 [TpuOnmxEHHBIE BHIYMCIECHUS
Tema 1.2. Kopuu, crenenu, | Coaep:kaHue 26
norapuQMel 1 Kopuu u crenenu 2

Kophu HaTypanbHOM cTeneHu u3 yuciia u ux cBoiicTBa. CTeneHu ¢ paoHalIbHBIM [TOKa3aTeIeM U
ux cBorcTBa. CTEIEHH C IEUCTBUTEILHEIMHY ITOKa3aTeIIMU. CBOMCTBA CTEIIEHHU C




JICUCTBUTEIILHBIM TOKAa3aTeJIeM

2 Jlorapugm 6
Jlorapugm uucna. OcHoBHOE Jlorapu(pMuUecKoe TOKAECTBO. JlecATHUHbIE U HaTypallbHbIe
norapudwmsl. [IpaBuia nerictuii ¢ orapudmamu. [lepexoq K HOBOMY OCHOBaHHIO.
3 IIpeoOpa3oBanne anredpanyecKux BbIpaKeHH
IIpeoOpa3oBanue parOHAIBHBIX, HPPAIIMOHATBHBIX CTETICHHBIX, TOKA3aTENbHBIX U
jorapu(pMUYECKUX BbIPAKECHUH.
IIpakTHYecKHe 3aHATHSA 20
1 IIpeoOpa3oBaHue parOHaJIbHBIX, HPPALIMOHAJIBHBIX AIreOpanyecKuX BbIpaKeHU
2 Brruncnenue u cpaBHEeHUE KOpHEH. BolnosiHeHne pacy€ToB ¢ pajuKagamH.
3 HaxosxaeHue 3Hauenuii sorapugma 1o npou3BoJIbHOMY OCHOBAaHUIO.
4 HaxosxaeHnue 3nauenuii jorapugma 1no nporu3BoJIbHOMY OCHOBAHUIO
5 Pemenue nppannoHanbHbix ypaBHeHU. HaxoxaeHre 3Ha4eHU CTENEHEN ¢ pallMOHAJIbHBIMU
nokasareasiMu. CpaBHEHHE CTEIICHEN
6 Pemenne nppannoHaibHbIX ypaBHeHU. HaxoxkaeHne 3HaUeHUH CTENIEHEN ¢ pallMOHAIbHBIMU
nokasarenasiMu. CpaBHEHHE CTENEHEN
7 Pemenue nppannoHanbHbix ypaBHeHU. HaxoxkieHre 3HaueHui CTEeNeHer ¢ pallmOHaJIbHBIMU
nokasarensiMu. CpaBHEHHE CTENIEHEN
8 Ilepexoa OT 0IHOTO OCHOBaHMsI K Ipyromy. BeruncieHnue u cpaBHeHuUe JorapumMoB.
9 Pemenune norapudpmudeckux ypaBHeHH. [IpuOmmkEéHHbIC BBIYUCICHHUS U PEIICHUE TIPUKIIATHBIX
3az1a4y
10 | Pemenue noka3atenabHbIX YpaBHEHUH. PelieHne npukiagHbIX 3a1a4.
Tema 1.3. OcHOBBI Copep:xanmne 32
TPUTOHOMETPUU 1 Beenenne 0CHOBHBIX OHATHI TPUTOHOMETPHH
Pannannas mepa yria. BpamarensHoe 1BUKEHHE.
2 Tpuronomerpuyeckune GpyHkuumn
CuHyC, KOCUHYC, TAHT€HC U KOTaHI'€HC YMCJIA.
3 OcHoBHBIC IPe0OpPa30BaHMUA C TPHTOHOMETPHYECKHUMH BbIPAKCHUSIMHU
OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA, (POPMYIIbI IPUBEIEHUS. 12
4 Oo0paTHble TPUTOHOMeTPUYeCKHe PyHKINHU
ApKCUHYC, apKKOCHUHYC, ADKTAHT'€HC
5 OcHoBHbIE (opMYJIBI TPHTOHOMETPHH

OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA, (OpMYyIIbl MpuBeaeHUsA. CUHYC, KOCUHYC U TAHT€HC
CYMMBI M Pa3HOCTH JBYX yrioB. CHHYC M KOCHHYC JBOMHOIO yria. @opMyJibl IOJIOBUHHOTO YIJIa.
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[Ipeobpa3oBaHre CyMMbI TPUTOHOMETPUUECKUX (DYHKIUI B IPOU3BEECHUE U IPOU3BEICHUS B
cyMMy. BelpakeHue TpuroHoMeTpruuecKux (yHKIMH yepe3 TaHI'€HC MOJOBUHHOIO apryMEeHTa

6

Tpuronomerpuyecknue ypaBHeHUs HEPaBeHCTBA
IIpocreiimme TpUroHOMETpUYECKUE ypaBHEeHMs. [IpocTeiye TpuroHoOMeTpu4eCKie HEpaBEHCTBaA.

HpaKaneCKne 3aHATUSA

20

PaananHbIil METOZT M3MEPEHHUSI YIJIOB BPAILIEHUS U CBSI3b C TPayCHON MEpOit

OCHOBHEBIE TPUT'OHOMETPHUYCCKHEC TOXKICCTBA

(DOpMy.]'IBI CJIOKCHUA, YABOCHUSA

[IpeoOpa3oBaHue CyMMBbl TPUTOHOMETPUUECKUX (PYHKIIHMI B IPOU3BEACHUE

IIpeoOpa3oBaHue Npou3BeIeHUs] TPUTOHOMETPUYECKUX (YHKIUI B CyMMY

[Ipocreiiiie TPUrOHOMETPUUECKUE YPABHEHUS

[Ipocreiimne TPUrOHOMETPUYECKUE YPABHEHUS

[Ipocreiimre TPUrOHOMETPUUECKHUE HEPABEHCTBA

O O|NO U WIN|F-

[Ipocreiimre TPUrOHOMETPUYECKHUE HEPABEHCTBA

[EEN
o

ApPKCUHYC, apKKOCHHYC, apKTaHT'€HC

Tema 1.4.@yHKIMH, UX
CBOIiCTBA ¥ IpauKu

Cone

KAHHUC

18

DOyHKUUHA
O6uacTh onpeaeneHuss 1 MHOXKECTBO 3HaueHUM pynkuuu. I'papuk ¢pyuxmuu. [loctpoenue
rpa¢uKoB (GyHKIMHA, 3aJaHHBIX pa3IMYHBIMU CIIOCOOAMHU

CroiicTBa QyHKUIMHU

MOHOTOHHOCTB, YETHOCTh, HEUETHOCTD, OTPAHUYEHHOCTD, IEPUOAUYHOCTD. [IpoMexyTKH
BO3pacTaHusl, yObIBaHMsI, HANOOIBIIIEC U HAUMEHBIIIEE 3HAUCHUS, TOUKH KCTPEMyMa.
I'padnueckas uHTEpHpeTanys. IpuMepsl (YHKIIMOHATIbHBIX 3aBUCUMOCTEN B PEANIbHBIX Mpolleccax
U SIBJICHUSX.

OOpartHble pyHKIMH.
OO6nacTh onpeneneHus U 00JacTh 3HaUeHUH oOpaTHOM GyHKIMHU. ['paduk oOpaTHOM PyHKITUH.
[TonsiTre 0 HENPEPHIBHOCTU (HYHKITHH.

IIpakTHYecKkHe 3aHATHSA

12

1 [Tpumepbl 3aBECUMOCTEN MEX/Ty IEPEMEHHBIMU B PEAJIBHBIX MPOIECCaX M3 CMEKHBIX JUCITUTUINH.

2 Omnpenenenne pyuknmii. [loctpoenne n urenue rpaduxkos GyHKIUN

3 Omnpenenenne Gynkmuii. [loctpoenne u urenue rpadukoB QPyHKITUI

4 Uccnenoanue dhynkuuu. CBOWCTBA JIMHEHHON, KBAAPATUYHOM, KyCOUYHO-TMHEWHON U APOOHO-
JUHEHHOU QYHKUIUH.

5 HccnenoBanne pyakimu. CBOWCTBA IMHEHHOM, KBaJPaTUIHOM, KYyCOUHO-TMHEWHOU U IPOOHO-

11




JTMHEWHOW (QYHKINH.

6 HemnpepriBable u nepuonnueckne GpyHknnu. OOpaTHbie GYHKINH, UX CBOMCTBA U rpaduKH.
Tema 1.5. CreneHnsle, Conepxanue 8
[I0Ka3aTeIIbHBIE, 1 Omnpenesienue QpyHKIMH, UX CBOMCTBA M rpaduku 2
norapuMudeckue u CrenenHas ¢pyHkuus, e€ cBoiictBa 1 rpaduk. [lokazatenbHas QyHKIUS, €€ CBOMCTBA U Ipauk.
TPUTOHOMETPUYECKHE Jlorapudmudaeckas pyHkuus, e€ cBorictBa u rpaduk. TpuroHoMerpudeckue GyHKIIHH, UX
byHKIIUN cBoiicTBa u rpaduku. OOpaTHBIE TPUTOHOMETPUYECKHE (DYHKITHH. 4
2 Cnoco0bl npeodpa3oBaHusi rpa¢gpukoB 3
[lapannenpHblil IEpeHOC, CAMMETPHUSI OTHOCUTEIILHO Havajla KOOPAUHAT U OCel KOOpIMHAT,
CUMMETPHUs OTHOCUTENIBHO NPSMOH Y=X, PaCTsHDKEHHUE U C)KaThe BIOJb OCEH KOOPAMHAT.
IIpakTH4YeckHe 3aHATHSA 4
1 CgoiicTBa u rpaduKku CHHYCa, KOCUHYCa, TAHT€HCA U KoTaHreHca. OOpaTHbIe
TPUTOHOMETPUYECKHE (DYHKITHH.
2 IIpeoOpa3zoBanus rpaduka Gynkiun. [Ipuknagaele 3agauu.
Pasnea 2. 'eomeTpust 22
Tema 2.1.ITpsimMble U Conepxanne 8
IUIOCKOCTH B IpocTpaHcTBe | 1 BBenenne 0OCHOBHBIX NOHSITHH CTepeoOMeTPHHU 2
B3aumHOe pacnonoxeHue IByX NpsMbIX B MpocTpaHCTBe. [lapanienbHOCTh NPAMON U INIOCKOCTH.
[TapamnensHOCTB TUIOCKOCTEN. [lepneHANKYISIPHOCTD
IIpsamoit u mtockoctu. IlepnenauKyIsap U HAKJIIOHHAsA. YTOJ MEXAY IPSIMOM U INIOCKOCTHIO 4
JIByrpaHHbIN yToJ. YT0J MEeXIY IIIOCKOCTIMU. [lepreHaAnKy I pHOCTh IBYX MJIIOCKOCTEHN
2 I'eomeTpuueckue npeodpa3oBaHusi MPOCTPAHCTBA 2
IlapajutenpHbI IEPEHOC, CAMMETPUS OTHOCUTEIIBHO IUIOCKOCTH. [lapaiuiebHOe IpOEKTUPOBAHUE.
[Tnomaas oproronansHOM nMpoekmu M300pakeHne MpoCcTpaHCTBEHHBIX QUTYD.
IIpakTH4eckune 3aHATHS 4
1 [Ipu3HaKu B3aMMHOTO PacMOIOKEHUS NPAMBIX. YTOJI MEXY NpAMbIMUA. B3anMHOe pacnosioxkeHue
IPSIMBIX U IJIOCKOCTEH. [IeprieHIuKymsap 1 HAKJIOHHAS K IDIOCKOCTH. YTOJI MEXIYy IPSIMON U
IJIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PacloJIOKEHUH MPSMOU U IIIOCKOCTH. Teopema o TpEX
NEePIEeHIUKYIspax.
2 [Ipu3Haku 1 CBOMCTBA MapajuIeIbHbIX U NEPHEHIUKYISPHBIX IUIOCKOCTEN. PaccTossHME OT TOUKH
JI0 IIJIOCKOCTH, OT MPSAMOM J10 TUNIOCKOCTH, PACCTOSIHUE MEXKAY INIOCKOCTAMM, MEXKIY
CKpeIMBAIMMMUCS IpsMbIMU. [lapanienbHoe TPOEKTUPOBAHKUE U €T0 CBOMCTBA.
Tema 2.2. KoopauHaTel 1 Conepxanue 14
BEKTOPBI 1 \ BBenenne cucreMbl KOOPIHHAT B IPOCTPAHCTBE 2
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[IpsimoyronbHas (AexkapToBa) cUcTeMa KOOPAMHAT B IpocTpaHcTBe. DPopMyna pacCTOSHUS MEXIY
JIByMsl TOUKaMH. YpaBHEHHE Cepbl, INIOCKOCTH U MPSIMOIi.

2 BekTophl B IpocTpancTBe
Bekrop. Monyinb BekTopa. PaBeHcTBO BekTOpOB. Ci10KEeHNE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha 6
YHCIIO.
3 Pa3noxenue BekTopa no HanpasjaeHusAM. CkajisipHoe NIPOU3BeeHNe BEKTOPOB
VYron mexny nByMst Bektopamu. [Ipoekiust Bekropa Ha ock. Koopaunatsl Bekropa. CkansipHoe
IIPOU3BEIEHUE BEKTOPOB.
IIpakTHYecKue 3aHATHA 8
1 Bexkropsl. /lelicTBUs C BEKTOpaMH.
2 JlexapToBa cucTteMa KOOpPAMHAT B IPOCTPAHCTBE. YpPaBHEHUE OKPY>KHOCTH, C(ephl, MIOCKOCTH.
PaccrosiHne Mexay TouKkaMu
3 JleficTBUs ¢ BEKTOpaMHu, 3alaHHbIMUM KoopauHaTaMu. CKaJIIpHOE ITPOU3BEICHUE BEKTOPOB.
4 BektopHoe ypaBHEHME NpsIMOM M IUIOCKOCTH. Vcmosb30BaHME BEKTOPOB IIPU J10KA3aTEJILCTBE
TEOPEM CTEPEOMETPHH.
Pa3zpnen 3.Havyaua 44
MaTeMaTH4YeCKOro
aHaIM3a
Tema 3.1. Coaepxanue 32
Juddepenmpoanne 1 BBeneHue noOHATHS MMOCJIEI0BATEIbHOCTH.
G yHKITHIA. [TocnenoBarenbHOCTH. CrIOCOOBI 3aJaHUS U CBOMCTBA YMCIIOBBIX MocheaoBarenbHocTel. [lonsatue
0 Ipezesie nocae10BaTeIbHOCTH. CyIlecTBOBaHUE MPEENa MOHOTOHHON OTpaHUYEHHON
nocienoBarebHOCTH. CyMMHUpPOBaHHE MOCIeI0BaTENbHOCTEH. beckoHeuHO yObIBaromas
reOMETPUUECKasl POTPeCcChs U €€ CyMMa.
2 HenpepbiBHOCTH (pyHKIMIT
[TonsiTue 0 HEMPEPHIBHOCTH (DYHKITHH. 18
3 BBenenue noHsiTUs MPOU3BOAHOM PyHKINH
[TpousBonast. [loHATHE O MPOU3BOAHON PYHKINH, €€ SKOHOMUYECKUN 1 (PU3MUECKUI CMBICI.
4 Beryuciaenue npousBoaHoi GyHKUMHU
[TpaBuna quddepennmpoBanus 1 TabIUIA TPOU3BOIHBIX.
5 I'eomeTpryeckuii CMBIC NPOU3BOAHOM
YpaBHeHHe KacaTeIbHOU K rpaduKy QyHKITHH.
6 IIpon3BoaHast ci10kHON PyHKUIMHU

[TpousBogHbIe 00paTHON PYHKUMHU U KOMIO3ULUHU (PYHKITHI.
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IIpunoxenus nNpou3BOIHOM
MOHOTOHHOCTb YHKIHHU. DKCTPEMYMBI.

8 Bropasi npousBoaHas.
['eomeTpuueckuii U PU3NUECKUI CMBICI BTOPOM NMpon3BoAHON. HaxoxneHne ckopocTu 1is
npoiiecca, 3alaHHoro GopMyIoi u rpagukoM. BeIyKiI0CTh, BOTHYTOCTh rpaduka (pyHKINU.
Touku neperuba.

9 Pemienne npukaagHbIX 3a1a4

IIpumepsl UCIIONIB30BaHUS IPOU3BOIHOM I HAXO0KICHHS HAWIIYYIIErO PELICHUS B IPUKIIAIHBIX

3aJa4dax.

HpaKaneCKue 3aHATUSA

14

1

Yucnosas IIOCJICO0BATCIIbHOCTD, CIocoOkI ee 3aJdaHus, BBIYUCICHUA YJICHOB II0CICA0BATCIIBHOCTH.

[Ipenen nocnenoBatenbHOCTH. beckoHeuHO yObIBaroIiasi reoMeTpuieckas
IIPOrPECCHSL.

[IpousBoaHas: MEXaHUYECKUIA U TEOMETPUUECKHUI CMBICI TPOU3BOAHOM.
VYpaBHeHUEe KacaTeIbHOM B 00IIEM BUJIE.

[TpaBuna u popmyssl qudepeHpoBanmsi, TaOIUIA TPOU3BOIHBIX JIEMEHTAPHBIX ()YHKIIHA.

[TpaBuna u popmyssl qudepeHrpoBanmsi, TaOIUIA TPOU3BOIHBIX JIEMEHTAPHBIX ()YHKIIHA.

HccnenoBanne GyHKIMY C TOMOIIBIO MPOU3BOIHOM.

VccnenoBanmne GyHKINY C TOMOIIBIO TPOU3BOIHOM.

~N o oA~ lWw

Haxosxnenue HanOoJbIIero, HAMMEHBIIETO 3HAYCHHS U SKCTPEMATIbHBIX
3HaYeHUN QYHKINU.

Tema 3.2. [lepBooOpazHas
Y UHTETpall

Copne

KAHHUC

12

HNuTerpupoBanue

[lepBooOpasnas u unterpan. Talmuia nepBooOpa3HbIX. BeunciieHe HeOpeAeIeHHOTO
uHTerpana. OnpenaesIeHHbpIH HHTETPall ¥ €r0 OCHOBHBIE cBolcTBa. Dopmyna HeroToHa-JIeiibHmIIa.
[Tpumenenue onpeienéHHOro NHTErpaia JAJis BBIYUCICHUS TUIOMAAN KPUBOJIMHEHHON Tpaneuu

Boruucienue onpeaeéHHOro HHTErpaJia
dopmyna HeroToHa — JIelOHUIIA 11 BRIYUCIICHUS OTpeAenéHHoro narerpana. [Ipumepsr
MIPUMEHEHHUS UHTeTpasia B PU3KKE ¥ TeOMETPUN

HpaKTH‘{eCKI/Ie 3aHATUSA

1

Wurerpan u nepBooOpaznas. Teopema Hprotona —JIeliGuua.

2

HpI/IMeHeHI/Ie HHTCTpajia K BBIYMCJICHUIO (bI/ISI/I‘ICCKI/IX BCJINYHH U nnomaﬂeﬁ.

Pasneua 4.
Kom0unnarTopuka,

12
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CTATUCTHKA, TCOPUH

BEpPOSITHOCTEM
Tema 4.1. DnemMeHTBI Copaep:kanue 4
KOMOMHATOPUKHU 1 DJ1eMeHThl KOMOMHATOPUKH
OcHOBHbIE TOHATUS KOMOMHATOPUKH. 3a/1a4u Ha MOACUYET YKCia pa3MElIeHHH, NEPECTaHOBOK, 2 5
couetanuil. Pemenue 3a1a4 Ha nepe®op BapuaHTOB.
IIpakTHYecKkHe 3aHATHSA 2
1 Hcropus pa3BuTus KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEN M CTATUCTUKU U UX POJIb B PA3JIMYHBIX
chepax dyenoBedecKo xu3HeaeaTeaIpHoCTH. [IpaBuia KoMOMHATOPUKH. Perenne KoMOMHATOPHBIX
3ana4. Pasmelenus, coueranns u nepectaHoBku. buaom Herotona
u TpeyroabHuK llackans. [Ipuknagsele 3agaun.
Tema 4.2. DiieMeHTHI Conaepxanue 8
TEOPUH BEPOATHOCTEU U 1 DJIeMeHThbI TeOpPUH BepPOSITHOCTEI
MaTeMaTH4eCKON CoOpbITHE, BEpOSITHOCTH COOBITHS, CI0KEHUE U YMHOKEHHE BeposiTHOCTeH. [TonsTre o
CTaTUCTUKH HE3aBUCUMOCTH COOBITHI. JIMCKpEeTHas CilydaiiHasi BEJIMYUHA, 3aKOH €€ paclpee/IeHHs. 2
YucnoBble XapaKTEepUCTUKH JUCKPETHOM ciydaiHoi BennyuHbl. [IoHATHE 0 3aKOHE OOJIBIINX 6
qucell.
2 JJIeMEeHTBhI MATEMATHYECKON CTATHCTUKHU
[IpencraBnenne JaHHBIX (TaOIUIIBI, TUATPAMMBI, TPAQHKH), TeHEpaIbHasi COBOKYITHOCTH, 2
BbIOOpKa, cpeiHee apudpmeTnyeckoe, Meauana. [lonarue o 3a1ayax MaTeMaTHYECKONW CTATUCTUKU
IIpakTH4eckne 3aHATHS 2
1 Knaccuueckoe onpeneneHue BEpOsSTHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpEMA O CyMME
BeposTHOCTEN. Beruncnenue BepostHocTel. [Ipuknanueie 3agaun. [IpeacraBienue 4ncaoBbIxX
JaHHbIX. [IpuxiiagHele 3anaun.
Pa3gea 5.
I'eomeTpuueckue Teaa u 30
TOBEPXHOCTH BpPallleHUS
Tema 5.1. Muororpannuku | Comep:kaHue 14
1 OcHoOBHBIE 3JIeMeHThl MHOTOTPAHHUKA
Bepumnsl, pé€Opa, rpaHu MHOrorpanHuka. Pa3zséprka. MHOrorpanHsle yribl. Beimykiible 2
MHOTOrpaHHUKHU. Teopema Diiepa.
2 IIpuzma 1
ITpsimas 1 HakioHHas npusMa. [IpasunbHas npusma. [apannenenunes. Kyo. 8
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Mupamupga
IIpaBunpHasg nupamuga. Yced€HHas nupamuaa. Terpasap.

IIpeacrasiieHne 0 NPaBUIBHBIX MHOTOrPAHHUKAX
Cummetpus B KyOe, B mapajuiesenurneie, B npuzMe u nupamuae. Ceuenue Ky0da, mpu3Mbl U
IUPaMUJIBIL.

IIpakTHYecKue 3aHATHA 6
1 Paznnunble BUIbI MHOTOTPaHHUKOB. VX n300paskeHusl.
2 CeueHnust, pa3BepTKH MHOTOrpaHHUKOB. [lommans moBepxHoct. Buabl cummeTpuii B
MIPOCTPAHCTBE.
3 CuMMeTpusl Tel BpallleH!s] 1 MHOTOI'pPaHHUKOB. Beruncienue miomanaei 1 00beMoB.
Tema 5.2. Tenau Copep:xanmne 6
MOBEPXHOCTHU BpallleHUs 1 HuauHap 1 KoHyC
Humuaap, konyc. YceuéHuplii konyc. OCHOBaHUE, BHICOTA, OOKOBAsI MOBEPXHOCTh, 00pa3yrommas,
pa3BépTka. OceBble CEUCHUS U CEUCHUs, TapaJlieTbHble OCHOBAHUIO 4
2 Ilap u cepa
[ap u chepa, ux ceuenus. KacatenpHas mIockocTsb K chepe.
IIpakTH4eckne 3aHATHS 2
1 | Pemenue 33124 Ha HAXOJX/ICHHE YIEMEHTOB Tell BPAIICHHSI
Tema 5.3 U3mepenus B Copep:xanmne 10
TeOMETPUHN 1 O0bém
O0BEM U ero u3zmepenune. MHTerpaibHas popmyna oobéma. opmyiel 00bEMa Kyoa, 4
NPSMOYTOJIBHOTO MapajuiesenuIeia, Tpu3Mbl, TUIHHAPa. opMyssl 00bEMa UIUHAPA U KOHYCA.
dopmynbl 00bEMA 1Iapa U MIoMaau chepsl.
2 Inomaay moBepxXHOCTH
@dopMynBI TUIOIIAAH TOBEPXHOCTEN IMIMHIpA U KoHyca. [logobue Ten. OTHOLmEHNE TUIoIaaeH
MOBEPXHOCTEH M 00HEMOB MOJTIOOHBIX TEJ
IIpakTH4eckne 3aHATHS 6
1 Brruncnenue miomaay moBepXHOCTEH.
2 Brruucnenue miomaam noBepxXHOCTEH.
3 Beruncnenue 006EMOB Te.
Pasznen 6. [loBTopenue 28
Tewma 6.1. Coaep:xanue 8
VYpaBHeHus u HepaBeHCTBa | 1 YpaBHeHUSsI U CHCTEeMbI YPAaBHEHHIA.

PaLII/IOHaJIBHBIG, HPppalnOHAJILHBIC, TOKA3aTCJIIbHBIC U TPUT'OHOMCTPUYCCKUC YPABHCHUA U
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CUCTEMBI. PABHOCUJIBHOCTD YpaBHEHUI, HEPABEHCTB, CUCTEM.
OcHOBHBIE IPUEMBI UX peIIeHus (pa3ioKeHne Ha MHOXHTEH, BBEICHUE HOBBIX HEU3BECTHBIX,
[10JICTAHOBKA, T'pa)UueCcKUil METON).

2 HepagencrBa. PanmonanbHble, MppallMOHAIbHBIE, TI0KA3aTEIbHBIE H TPUTOHOMETPUYECKHE
HepaBeHCTBA. OCHOBHBIE IPUEMBI X PELLIEHUS.
3 Hcnoab3oBanue cBOMCTB U rpauKoOB (PYHKIUIA NPH pellIeHHH YPABHEHUI U HEPaBEHCTB.

Meron nHTEepBaNiOB. M300paskeHre Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBA

peLIeHU YpaBHEHUI U HEPABEHCTB C IBYMs IEPEMEHHBIMU U UX cUcTeM. [Ipumenenne
MaTeMaTUYECKHUX METOJIOB JJIsl PEIICHUsS COAEP KATENbHBIX 3a/1a4 U3 Pa3IMYHbIX 001acTeil HayKu
U NIpakTUKH. MIHTEepripeTanyst pe3ynbrara, y4eT peabHbIX OrpaHUYEHUH.

IIpakTHYecKHe 3aHATHSA

20

Kopuu ypaBHeHuil. PaBHocunbHOCTh ypaBHeHuUH. [IpeoOpa3zoBaHue ypaBHEHHI.

OcHOBHbIE IPUEMBI pelIeHNs YpaBHEHUN. Perienre cuctemM ypaBHEHUH.

Hcnonp3oBanne cBOMCTB U rpaduKoB (DYHKIUHN I pelIeHUs] YPABHEHUIN 1 HEPABEHCTB.

[IpuMeHeHre OCHOBHBIX NPUEMOB pEUICHUS pallMOHAIBHBIX YpaBHEHHM

[IpuMeHeHre OCHOBHBIX MPUEMOB pelIeHUs] UPPAIMOHATIBHBIX YpaBHEHUN

[IpumeHeHrne OCHOBHBIX MPUEMOB PELICHHs UPPAllMOHAJIbHBIX YpaBHEHUN

HpI/IMCHCHI/IC OCHOBHBIX HpI/IéMOB PCHICHUS MMOKA3aTCIIbHBIX ypaBHeHI/Iﬁ

HpI/IMCHCHI/IC OCHOBHBIX HpI/IéMOB PCHICHUS MMOKA3aTCIIbHBIX ypaBHeHI/Iﬁ

OO|NO OB WIN|F-

[IpumMeHeHrne OCHOBHBIX MPUEMOB pPelIeHHS JOrapu(PMHUECKUX YPaBHEHUH

[EEN
o

IIpumeHeHne OCHOBHBIX IPUEMOB PEIICHHs] TPUTOHOMETPUYECKUX YPAaBHEHHUU

ITpomMeKyTOYHOM aTTeCTALUM

24

Hroro

258

17




2.3. XapaKTepl/ICTl/lKa OCHOBHBIX BH/10B y‘l€6HOI7[ ACATECIBHOCTH CTYJICHTOB

Coaepxxanue o0yueHust

XapakTepuCTHKA OCHOBHBIX BH/0B /1eITEJIbHOCTH CTY/IeHTOB (HA
YPOBHE Y4eOHBIX /IeliCTBHIl)

BBenenue

O3HakoOMJICHHE C POJIbI0O MaTEMAaTUKH B HayKe, TEXHHUKE, IKOHOMHKE,
WH(GOPMALIMOHHBIX TEXHOJIOTUSIX U MPAKTHUECKOHN eI TeIbHOCTH.
O3HakoMJICHHE C IEJISIMH M 3aja4yaMd H3YYCeHHUs] MATEeMaTUKHU TPHU
ocBoeHUH W cnenuaipHocTer CIIO

AJITEBPA

PasBurTne nmonsaTus
0 YHcJe

Beimonnenne apudmernueckux 1eHCTBUN HAJl YUCIaMHU, COUeTast
YCTHBIE U IHCbMEHHBIE IPUEMBI.

Haxoxnenne npuOImKeHHBIX 3HAYCHHU BETUYHH U TIOTPEITHOCTEH
BBIYHCJICHHH (a0COIOTHON M OTHOCUTENIBHOMN); CPAaBHEHHE YHCIIOBBIX
BBIPAKCHU.

Haxoxnenue omub0k B MpeoOpa3zoBaHUsIX U BBIYUCICHUIX
(OTHOCHUTCSI KO BCEM IMMYHKTAM MPOTrPaMMBbl)

KopHu, crenenu, Jjiora-
pudmMbI

O3HaKOMJIEHHE C TOHSITHEM KOPHS N-I CTENEHHU, CBOWCTBAMU
paZMKaJIOB U MPAaBUJIaMHU CPAaBHEHUS KOPHEH.

@OopMyJIMPOBAHUE OIIPEACIICHUS KOPHS U CBOWCTB KOPHEH.
Brruncnenue u cpaBHEHUE KOPHEH, BBITIOJHEHUE IPUKUKA 3HAYCHUS
KOpHSL.

ITpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIpAXKEHUH, COJIEepKaIINX
paguKabl.

Beinosinenne pacueToB 1o ¢popMynnaM, CoAepKaIUM paJuKalbl,
OCYIIECTBIISIS HEOOXOIMMBIE TIOACTAHOBKH U MPE0OPa30BaHUs.
Omnpenenenre paBHOCUIBHOCTY BBIPAXKEHUN C pagukagamu. Penienue
VPPALMOHAIIBHBIX YPABHEHUM.

O3HaKOMJICHHE C TOHITHEM CTENEHH C JEHCTBUTEIbHBIM
IIOKa3aTeJIeM.

HaxosxaeHue 3HaueHuil cTeneHy, UCTob3ysl TP HE0OXOAUMOCTH
MHCTPYMEHTAJIBHBIE CPE/ICTBA.

3anuceIBaHuE KOPHS N-I CTENIEHH B BUJIE CTEIIEHU C IPOOHBIM
MoKa3aTeseM U Ha00O0pOoT.

@opMyJIMpOBaHHUE CBOWCTB CTENECHEN. Brlunciaenue crenexen ¢
palMOHAIBHBIM ITI0KA3aTEIEM, BBIIIOJHEHNE TPUKHUIKN 3HAYEHUS
CTEIIEHU, CPABHEHUE CTECIICHEH.

[Ipeobpa3oBanue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUMN, COJIEPIKALUX
CTEIECHU, IPUMEHSS CBOMCTBA. PellleHne M0Ka3aTebHbIX YPAaBHEHUMN.
O3HakOMJIEHHE C TPUMEHEHUEM KOPHEW U CTeNeHel pY BbIUMCICHUH
CPEIHUX, ACIICHUH OTPE3KA B «30JI0TOM ceyeHum». Pelienue
IIPUKJIAIHBIX 33Ja4 Ha CJI0KHBIE IPOLICHTHI

IIpeoOpa3zoBanue
aJredpanyecKux
BbIPasKeHU i

Brimonnenue npeoOpa3oBaHuil BeIpakeHUH, MpUMEHEHHE (OopMyT,
CBSI3aHHBIX CO CBOWCTBAMU CTETICHEH U JIOTapu(MOB.
Omnpenenenne 00IacTH JOMYCTUMBIX 3HAUECHUH JIOTapU(PMUIECKOTO
BbIpakeHus1. Penienne norapuMuyecKknx ypaBHEHHU

OCHOBBI TPUTOHOMETPUH

OCHOBHbIC TOHATHSA

N3ydeHnne painaHHOTO METOa U3MEPEHUS YIJIOB BpallleHUs U X
CBSI3U C IrpaJycHOM Mepoil. M300paxeHne yrioB BpaleHus Ha
OKPY’KHOCTH, COOTHECEHUE BEJIMYUHBI YIJIa C €r0 PACIOIOKEHUEM.
dopMynupoBaHHe ONpeeICHUN TPUTOHOMETPHUUECKUX (DYHKIMN 1T
YTJIOB MMOBOPOTA U OCTPBIX YIJIOB NPSIMOYTOJIBHOI'O TPEYTOJIbHUKA U
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00BACHEHHE UX B3aMMOCBSI3U

OcHOBHBIEC TPUTOHOME-
TPUYECKHE TOXKAECTBA

IIpuMeHeHnEe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIAECTB IS
BBIYUCIICHUS 3HAYCHHUI TPUTOHOMETPUIECKUX (DYHKIHMIA 10 OJTHOM U3
HUX

IIpeoOpa3oBanusi npo-
cTef X TPUTOHOMETPH-
YEeCKUX BbIPAKEeHHU I

H3yueHrie OCHOBHBIX (hOPMYJT TPUTOHOMETPUH: (POPMYIIBI

CJIOKCHHS, YIBOCHUS, Pe0Opa30BaHUsI CYMMBI TPUTOHOMETPHUYECKHIX
byHKINN

B IIPOM3BEICHNE U TIPOM3BEICHNS B CYMMY U TIPUMEHEHHUE TIpU
BBIYUCIICHUH 3HAYCHHS TPUTOHOMETPUYCCKOTO BBIPAKCHHS U
YIIPOLICHHUS €TO.

O3HaKOMJICHHE CO CBOMCTBAMU CUMMETPUU TOUYEK HA €TMHUYHOU
OKPY)KHOCTH ¥ IPUMECHECHHE WX JUISl BBIBOAA (POPMYIT IPUBEACHHUS

IIpocreiimime TPUIOHO-
MeTpHYeCKHe ypaBHe-
HHSA M Hepasencmea

Pemenue no ¢popmynam ¥ TPUrOHOMETPHUUECKOMY KPYT'y MPOCTEUIITNX
TPUTOHOMETPUYECKUX YPAaBHEHUM.

[TpumeneHre 00mMUX METOIOB PEIICHUS YPaBHEHHM (IIPUBEICHUE K
JMHEWHOMY, KBaJPATHOMY, METOJI Pa3JI0KEHHsI HA MHOKUTEH,
3aMEeHbI IEPEMEHHON) IPU PEIICHUU TPUTOHOMETPUUECKUX
YPaBHEHHH.

YMeHue oTMeuaTh Ha Kpyre peleHus IpoCTeHImx
TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, aDKKOCHHYC,
APKTAHIeHC Y CJIa

O3HaKOMJICHHE C TTOHITHEM OOpPaTHBIX TPUTOHOMETPHUECKHIX

G yHKIHA.

W3ydenue onpeseneHuil apkCUHyca, apkKKOCHHYca, apKTaHTeHCa
yucia, GopMyaupoBaHue WX, H300paKeHNE HA STUHUIHOU
OKPY)KHOCTH, IPUMEHECHHE TP PEIICHUN YpaBHEHUN

®YHKIIMHA, UX CBOVMCTBA U TPA®UKH

DyHKIUH.
Ilonsitue 0 HenmpepbIBHO-
cTi pyHKIUH

O3HaKOMJIEHHE C TOHSITHEM NIEPEMEHHOM, TPUMEPAMU 3aBUCUMOCTEN
MEXy IepEMEHHBIMH.

O3HakOMJIEHHE € TOHATHEM I'paduka, onpeeneHne TPUHAIEKHOCTU
Touku rpaduky ¢pyHkuuu. OnpeneneHue no Gopmyie npocreien
3aBHCUMOCTH, B/ ee Tpaduka. Beipakenue mo gpopmyse ogHoM
NEpEMEHHOM uepe3 JApyrHe.

O3HakOMJIEHHE C onpeesieHueM PyHKINH, (POPMYJIHPOBAHUE €TO.
HaxosxaeHue o6acti onpeaeneHus u 00JacTi 3HaYeHUH QYHKIMH

CpoiicTBa QyHKIHH.
I'padpuueckas unrep-
nperauud. IIpumepsl
(pyHKIIHOHAIBHBIX 32-
BHCHMOCTEH B peaJIbHbIX
npoueccax U siBJIeHUAX

O3nakomJieHHE ¢ TpUMepaMy (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH B
pEaJbHBIX IPOLECCAX U3 CMEKHBIX TUCLIUIUIHH.

O3HaKOMJIEHHE C JOKA3aTEIbHBIMU PacCyXIEHUSIMH HEKOTOPBIX
CBOMCTB JIMHEHHOU M KBaJpaTUIHON (DYHKITUH, IPOBEICHHE
WCCIICIOBAaHUS TMHEWHOM, KyCOUHO-TMHEHHOHN, TPOOHO-TUHEWHON 1
KBaJpa-

TUYHOW (DYHKIMIA, TOCTpoeHUe uxX rpadukos. [locTpoeHne u ureHne
rpadukoB pyuknuii. MccienoBanue GpyHKIUN.

CocraBieHnne BUI0B QYHKIUH 110 JaHHOMY YCJIOBUIO, pEIICHUE 3a/1a4
Ha DKCTPEMYM.

Beimoninenne npeodpazoBanuii rpaduka GyHKIUN

Oo0patHble pyHKIMH

W3yuenne nonamus obpammuotl pynkyuu, onpeaencHie Buaa u
nocmpoerue spagpuxa oopamuoi hyHKyuu, HaxoxcoeHue ee ooracmu
onpedenenus u ooracmu 3uavenuti. [lpuMeHeHne CBOMCTB QyHKINI
NPY MCCIICOBAaHUN YPaBHEHUH U PEIICHUH 33/1a4 Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHSITHEM CIIOKHOW (YHKIIUU

CreneHHble, MOKA3a-

Brruncnenue 3HaueHnid (yHKIMM 110 3HAYEHHUIO apryMeHTa.
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TeJbHbIe, JIorapumu-
YyeCcKHe M TPUTrOHOMe-
TpU4YecKue (PyHKUMH.
OO0paTHbIe TPUTOHOMeE-
TpHU4YecKue PyHKIHH

Omnpenenenue MoJIOXKeHNUs TOUYKH Ha rpaduke Mo ee KoopJAuHaTaM U
HA000POT.

Hcnonp3oBanue cBOMCTB (PYHKITUH 1)1 CPABHEHHS 3HAYEHUN
cTerneHel u norapudmos.

[Toctpoenue rpauKoOB CTENEHHBIX U JOrapu(PMUUECKUX QYHKIIUH.
Perienue nokazaTesnbHBIX U JIOTapUPMUUECKUX YpaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAM.

O3HaKOMJICHHE C TIOHATHEM HETIPEPhIBHOM Meproandeckon GyHKIUH,
(dbopMynupoBaHUEe CBOICTB CUHYCAa U KOCHHYCA, TOCTPOCHUE UX
rpauKoB.

O3HaKOMIJICHHE C TIOHATHEM FapMOHHYECKUX KOJIeOaHUN 1
pUMEpaMy TAPMOHUYECKUX KOJIEOaHUH JIIsl OMIMCAHUS TPOLIECCOB B
busuke

U IPYTUX 00JIACTSIX 3HAHMUS.

O3HaKOMIJICHHE C TIOHATHEM Pa3phIBHOM MEPHOINICCKON (QYHKITUH,
¢dbopmMynupoBaHUE CBOMCTB TaHT€HCa U KOTAHT'€HCA, IIOCTPOCHUE UX
rpaduKoB.

[TpumeHeHne CBOUCTB (PYHKIUI [T CpaBHEHUS 3HAUCHUH
TPUTOHOMETPHUECKHUX (YHKIIHH, pelIeHUs] TPUTOHOMETPUUECKUX
YpaBHECHUM.

Ilocmpoenue epaghuxos 0Opamubvix mpucoHOMempuyecKux GyHKYutl u
onpedenenue no epapuKam ux c8oUcms.

Brimonnenue npeoOpa3oBaHus rpadKoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IHocaenoBaTeJILHOCTH

O3HaKOMJIEHHE C TOHITHEM YUCIIOBOM I1OCIIE0BATEIBHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCIICHUSIMU €€ YJICHOB.
O3nakomnenue ¢ noHamuem npeoena nocie008amenrbHOCMU.
O3HaKOMJIEHHE C BBIYHUCICHHUEM CYMMbl OECKOHEYHOTO YHCIOBOTO
psia Ha IpUMepe BBIUYMCIICHUS! CYMMBbI 0€CKOHEUHO yOBIBAIOLIEH
r€OMETPUYECKON MPOTPECCUM.

Pemienue 3a1a4 Ha npuMeHeHUe GOPMYIIbI CyMMbI OECKOHEYHO
yOBbIBaIOLIEl reOMETPUUYECKON MPOrpeccuu

IIpou3BoaHas u ee npu-
MeHeHue

O3HaKOMJIEHHE C IOHATHEM ITPOU3BOLHOM.

N3yuenne u GopMyIMpoBaHUE €€ MEXaHUUECKOTO U
r€OMETPUYECKOTO CMBICIIA, U3YYEHUE AITOPUTMA BBIYMCIICHUS
IIPOM3BOJHON HA IPUMEPE BBIYMCIIEHUSI MTHOBEHHOM CKOPOCTU U
yriaoBoro koaduiueHTa

KaCaTeJIbHOM.

CocraBieHue ypaBHEHHs KacaTelbHOM B 001IeM BUJIE.
YcBoenue npaBwit qudHepeHITMpOBaHUS, TAOTHIIBI
IIPOM3BOJIHBIXJIEMEHTAPHBIX (PYHKLUH, TPUMEHEHHE IS
nuddepeHIpOBaHUS

(byHKLUH, COCTAaBICHUS YpaBHEHUs KacaTeIbHOM.

N3ydenne TeopeM 0 CBA3U CBOWCTB (DYHKIIMU U IPOU3BOJIHOM,
(dbopMyIHpOBKa HX.

IIpoBeneHue ¢ MOMOIIBIO TPOU3BOJHON UCCIEIOBAaHUS PYHKIINH,
3aJaHHOH (popMyITOii.

YcTaHoBIEHHE CBSI3U CBOMCTB (PYHKLIMU M MPOU3BOJAHOM MO UX
rpaduxam.

[IpumeneHne MpOU3BOAHON JIJIsl PEIICHMS 3a7ja4 Ha HAX0XKICHHE
HauOOJIbIIEro, HAUMEHBILETO 3HAUCHHS U Ha HAXO0XKJCHHE
JKCTpeMyMa
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IlepBooGpa3nasn
U HHTerpaJ

O3HakoMIJICHHE C TIOHSATHEM HMHTETpaja v MepBooOpasHOM.
W3yueHne nmpaBuia BEIYUCICHUS IEPBOOOPa3HON U TEOPEMBI
Herorona— Jleitonuua.

Pemenuie 3a1a4y Ha CBsI3b IEPBOOOPA3HOI U €€ TPOU3BOTHOM,
BBIYHCIJICHHE TIEPBOOOPA3HOM JIs1 JAHHOUW (PYHKITUH.
Perenue 3a1au Ha MpUMEHEHNE UHTETpaia AJisl BBIYUCICHUS
(bu3MYeCKUX BEJIMYUH U IUIOUa1eH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHSI M CHCTEMBbI
yPaBHEHU I
HepaBeHncTBa u cucre-
MbI HEPABEHCTB € IByMsl
nepeMeHHbIMH

O3HakoMJIEHHE C IPOCTEHIIUMU CBEACHUSAMH O KOPHSX
anredpandyecKux ypaBHEHUH, MOHATUSIMHU UCCIIEIOBAHNUS YPAaBHEHUH U
cucTeM

YpaBHECHUH.

W3yueHue Teopuy paBHOCUIBHOCTH YPAaBHEHUI U ee MPUMEHEHUs.
[loBTOpEHME 3amKcH pEeLIeHUs CTaHAAPTHBIX YPaBHEHUH, IPUEMOB
npeoOpa3oBaHus YpaBHEHUH [l CBEACHUS K CTAaHIAPTHOMY
YpaBHEHHUIO

Pemenue panyoHanbHbIX, HPPAaLMOHAIBHBIX, [I0KA3aTEJIBHBIX U
TPUTOHOMETPUUECKUX YPAaBHEHHUM U CUCTEM.

Hcnonb30BaHue CBOMCTB U rpauKoB QYyHKIMHA I pEeLICHUs
ypaBHeHuUl. [loBTOpeHHE OCHOBHBIX IPUEMOB PEILIEHUSI CUCTEM.
Perienue ypaBHEHHI ¢ IPUMEHEHUEM BCEX NMPUEMOB (Pa3JI0KEHUs Ha
MHO’KUTEJH, BBEJIEHUSI HOBBIX HEU3BECTHBIX, 10JICTAHOBKH,
rpau4ecKoro MeTo/a).

Pemenue cucreM ypaBHEHHH ¢ IPUMEHEHUEM Pa3IMUHBIX CIIOCOOOB.
O3HakoMJIEHHE C OOIIUMH BOIIPOCAMU PEIICHUS HEPABEHCTB U
UCIIOJIb30BaHNE CBOMCTB U IpaukoB (pyHKUINN IpU pelieHun
HEPABEHCTB.

Pemennie HepaBEHCTB M CHCTEM HEPABEHCTB C MPUMEHEHUEM
Pa3IMYHBIX CLIOCOOOB.

[IpumeHeHre MaTeMaTHYECKUX METOOB JUIsl pEIICHUS
coJiepKaTeIbHbIX 33/1a4 U3 pa3IMYHbIX 001acTeil HAyKH U MPAKTHKU.
WuTepnpeTrpoBaHiie pe3ynbTaToB C YYE€TOM PEAbHBIX OTPaHUYEHHI.

3JEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEN U CTATUCTHUKHA

OcHOBHBIC IOHATHSA
KOMOHMHATOPHKH

W3y4enue npaBuia KOMOMHATOPUKY U IPUMEHEHHE TIPU PEILICHUN
KOMOWHATOPHBIX 3a1a4.

Pemenne KkoMOMHATOPHBIX 33a7]a4 METOAOM Iepedopa U 0 IPaBHITY
YMHOYXEHHUSI.

O3HakoOMIICHHE C TOHATHAMHU KOMOWHATOPHUKH: pa3MEIICHUIMH,
COYETaHUSIMH, IEPECTAHOBKAMHU U (hOPMYJIaMH TSI UX BEIYUCICHHS.
OOBbsicHeHHe U TpUMeHeHHe (POPMYIT [T BEIUMCIICHUS pa3MelleHul,
MEPECTAaHOBOK M COYETAHUH MPH PEIICHUH 3a7ad.

Osnakominenue ¢ 6uHoMoM HproToHa 1 TpeyronsHukoM [lackas.
Penrenne nmpakTHUeCKUX 3aj1a4d C UCIIOIB30BAHUEM TIOHSATHIA U TIPaBIIT
KOMOHMHATOPHUKH

DJIeMEeHTBI TEOPUH
BEPOSATHOCTEM

N3yyenue Ki1acCHu4ecKoro OIpenesIeHus BEPOSATHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.

PaccmoTrpeHue nmpumMepoB BeIUUCIECHUS BEpOsITHOCTEN. Pelenue
3a/1a4 Ha BBIYHUCIICHUE BEPOSITHOCTEH COOBITHIA

IIpencraBiienne JaHHBIX
(Tabdauubl, IMArPaMMBbl,

rpaguxn)

O3HaKOMJICHHE C MTPE/ICTaBICHUEM YUCIIOBBIX TaHHBIX U HX
XapaKTEPUCTUKAMH.

Pemenue npaktuueckux 3aaad Ha 00pabOTKy YUCIOBBIX
JTAHHBIX,BBIYMCIICHUE UX XapaKTEPUCTUK
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I'EOMETPUA

IIpsimble U MIOCKOCTH
B IIPOCTPAHCTBE

@opMyIHpOBKa U MPUBEICHHUE 10KA3aTENbCTB IPU3HAKOB B3aMHOIO
pacnoJoKeHus NpsSMbIX U IUIOCKOCTeH. Pacrio3HaBaHue Ha yepTexax
Y MOJEIISIX Pa3JIUYHBIX CIIy4aeB B3aMMHOT'O PACTIOI0KEHHUS TIPS~
MBIX U IIJIOCKOCTEH, ApTyMEHTUPOBAHNUE CBOUX CYKJICHHM.
DopMyTUPOBAHUE ONIPEACICHUN, TPU3HAKOB U CBOMCTB
NapayIeNIbHbIX U MEePIEHANKYISPHBIX III0CKOCTEH, IBYTPaHHBIX U
JIMHENHBIX

YIJIOB.

BelnosiHeHre MOCTPOECHUS YIIIOB MEXYy IPSIMBIMH, PSIMOU U
IUIOCKOCTBIO, MEXY IJIOCKOCTSIMU IO OMMCAHUIO M pacliO3HABaHUE
ux

Ha MOJIEJISIX.

[IpumeHeHre MPU3HAKOB U CBOMCTB PACIOI0KEHUS MPSIMBIX U
IJIOCKOCTEM MPH PELICHUH 3a7a4.

N300paxeHne Ha pUCYHKaX U KOHCTPYUPOBAaHUE Ha MOJIEIAX
MEePIEHIUKYIISIPOB U HAKJIIOHHBIX K TNIOCKOCTHU, TIPSIMBIX,
napaiesbHbIX

IJIOCKOCTEH, YTIIOB MEXAY MPSMON U TUIOCKOCTHIO 1 000CHOBaHUE
IIOCTPOCHHS.

Pemenue 3a1a4y Ha BbIYMCIICHUE T€OMETPUUECKHUX BEJIUYUH.
OnuceiBaHNE PACCTOSHUSA OT TOYKHU A0 IUVIOCKOCTH, OT IIPSIMOHU 10
IJIOCKOCTH, MEXKAY MIOCKOCTSIMH, MEXAY CKPEIINBAIOIIUMUCS
MPSIMBIMU,

MEX/1y MPOU3BOJIbHBIMU (PUT'YpaMU B IPOCTPAHCTBE.
DOopMyIMPOBAHUE U JOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSIHUAX
(TeopeM cylecTBOBaHMsI, CBOMCTBA).

N300pakeHne Ha yepTexax U MOJIENSAX PacCTOSIHUSA U 0OOCHOBaHUE
CBOUX CyxJaeHu. OnpeieieHue U BBIYUCIIEHUE PACCTOSTHUM B
npoctpanctBe. [IpuMenenue hopMyi U TeOpeM IIaHUMETPUH IS
pelIeHus 3aaad.

O3HaKOMJIEHHE C TOHATHEM NAPAJIIEIBHOTO MPOEKTUPOBAHUS U €TO
cBoiicTBamMu. Popmynuposarue meopemsl 0 NIOWAOU OPMO2OHAb-
HOU NPOEeKYUU MHO20) 20 IbHUKA.

[Tpumenenue Teopun 1151 000CHOBAHUS MOCTPOSHUN W BEIYMCIICHHM.
AprymMEeHTHpOBaHHE CBOUX CYXIECHUH O B3aMMHOM PacIoJIOKEHUN
MIPOCTPAHCTBEHHBIX QUTYD

MHOrorpaHHUKH

OnucaHue U XapakTEpUCTHKA PA3IUYHBIX BUIOB
MHOI'OTPaHHUKOB,IIEPEYUCIICHUE UX JJIEMEHTOB U CBOMCTB.
N300paxeHre MHOTOIpaHHUKOB U BBITIOJIHEHHE TOCTPOCHHUS Ha
N300paKEHUSIX U MOJEISIX MHOTOT PaHHUKOB.

Boluucnenue TMHEMHBIX 3JIEMEHTOB U YTJIOB B IPOCTPAHCTBEHHBIX
KOH(UTypanusax, apryMeHTUPOBAHNUE CBOUX CYKICHUH.
XapakTepucTuka U u300paxxeHne CeUeHUs, pazeepmKu
MHO202PAHHUKOG, BBIYUCIICHUE TUIOLIAJCH IIOBEPXHOCTEM.
[TocTpoenue mpocTeimux ceueHuit Kyoa, MpU3Mbl, MUPaAMUIBIL.
[Tpumenenue GpakToB U CBEICHUH U3 TUIAHUMETPHUH.
O3HakoOMIJIEHHE C BUAAMU CUMMETPHUI B IPOCTPAHCTBE,
(dbopMyIMpoOBaHUE OMPECIICHUI U CBOWCTB. XapaKTePUCTHKA
CUMMETpPUU TeI

BpaIEHUS U MHOTOIPAHHUKOB.

[IpumeHeHre CBOMCTB CUMMETPHH NPU PEIICHHUH 3aa4.
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Hcnonp3oBanue npuoOpeTeHHBIX 3HAHUM ISl UCCIIeI0BaHUS U
MOJEIMPOBAHUS HECIIOXKHBIX 3a/1a4.

N300paxeHre OCHOBHBIX MHOTOI'PAaHHUKOB U BBIIIOJHEHUE PUCYHKOB
110 YCJIOBUSIM 3a/1a4

Tes1a 1 moBepxXHOCTH
BpallleHUs

O3HakoMJICHHE C BHJIaMU TEJ BpaleHHs, JOPMYITUPOBAHUE UX
ONpeAeICHUN U CBOMCTB.

DopMyIMpPOBAHUE TEOPEM O CEUEHUU IlIapa MJIOCKOCTHIO U
IUIOCKOCTH, KacaTelbHOU K cdepe.

XapakTepucTUKa U N300pa)kKeHUE TeJ BPAIlCHUs, UX Pa3BEPTKH,
CEeueHMs.

Pemenue 3a1auy Ha IOCTPOEHUE CEYEHU, BEIUMCIICHUE JUIUH,
paccTosiHUM, YrioB, miomanei. [IpoBeneHne qoka3aTebHbIX
pacCyXIEHUI MPH PEIICHUU 3a/1a4.

[IpumeHeHre CBOMCTB CUMMETPUH NIPH PEILICHUH 33]a4 Ha TeJla
BpaIeHust, KOMOWHAIIHIO TEIL.

N300pakeHre OCHOBHBIX KPYIJIBIX T€J U BBINOJIHEHHE PUCYHKA I10
YCIJIOBHIO 3aJ1a4y

I/I3Mepe}mﬁ B reoMmeTpumn

O3HaKOMJIEHHE C TOHSITUSMH IJIOLIAIN U 00beMa, aKCHOMaMU U
CBOMCTBaMH.

Pemenue 3a1a4y Ha BbIYMCIIEHUE IUIOIIAAEH MIIOCKUX (UTYD C
IPUMEHEHUEM COOTBETCTBYIOUIMX (POPMYIT U (HaKTOB U3
IJIJAHUMETPUU.

N3yueHne TeopeM 0 BHIYMCIEHUN 00bEMOB ITPOCTPAHCTBEHHBIX Tell,
pelieHre 3a1a4 Ha IpUMeHeHne (GopMyJl BEIUMCIEHHS 00bEMOB.
N3yuenue hopMy sl BHIYMCIICHUS IO OBEPXHOCTEH
MHOT'OTPaHHUKOB U TEJ BPAILCHHUS.

O3HaKOMJIEHHE ¢ METOJJOM BBIYHMCIIEHUS TUIOIAIN [IOBEPXHOCTH
cthepsl.

Pemrenre 3a1a4 Ha BEIYKMCIICHHE ILIOIIAAEH TIOBEPXHOCTH
ITPOCTPAHCTBEHHBIX TEIl

KoopanHaTthl 1 BEeKTOpPHI

O3HaKOMJICHHE € IOHATHEM BeKTOpa. M3ydeHue 1ekapToBON CUCTEMBbI
KOOPJMHAT B IIPOCTPAHCTBE, [IOCTPOCHUE 110 3aJIaHHBIM KOOPAUHATAM
TOYEK U IUIOCKOCTEH, HaXOXKACHUE KoopauHat Touek. Haxoxnenue
ypaBHEHHI OKPY>KHOCTH, c(hepsl, MIIOCKOCTH. Brruncnenue
PacCTOSHUN MEXy TOUKAMH.

N3yuyenue CBOMCTB BEKTOPHBIX BEJIMUYNH, ITPABUJI PA3JI0KEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPABUJI HAXOKICHUS
KOOPJHMHAT BEKTOPA B IPOCTPAHCTBE, MPABUII JEHCTBUN C BEKTOPAMH,
3a/1aH-

HBIMU KOOpPJIMHATaMH.

IIpumeneHne Teopuu NpyU PEIICHUH 3a1a4 Ha JEHCTBUS C BEKTOPAMH.
N3yuenune ckalsIpHOro MPOU3BEIEHUS BEKTOPOB, BEKTOPHOTO
YpaBHEHUS MIPSAMOM U INIOCKOCTU. [IpuMeHeHne Teopun Npu peleHnH
3a/1a4 Ha JEUCTBUS C BEKTOPAMH, KOOPIUHATHBINA METO/I, IPUMEHEHNE
BEKTOPOB IS BBIYUCJICHUS BEJIMYUH YIJIOB U PACCTOSTHUM.
O3HakoOMJIEHHE C JOKA3aTEIbCTBAMU TEOPEM CTEPEOMETPHH O
B3aMMHOM DPACIIOJIOKEHUH MPAMBIX U INIOCKOCTEN ¢ UCIIOJIb30BAaHUEM
BEKTOPOB
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3. YCJIOBUSA PEAJINBAIINU TPOT'PAMMBI INCIHATIIMHBI
3.1. TpeOoBaHusi K MUHUMAJbHOMY MATEPUATIBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzauusa nporpamMmbl AUCHUIUIMHBI TPEOyeT HaIM4Yus y4eOHOro KaOMHeTa
($U3MKHU, MAaTEMATUKU U CTATUCTHUKHU.

O6opynoBaHue yueOHOro KabuHeTa!

— Cton npenonaBarens — 1 miT.

— Cron s JEMOHCTPAMOHHBIX ONBITOB — | MIT.

- Crton ayIUTOPHBIN ABYXMECTHBIN — 15 miT.

— Cryn npenonaBatens — 1 wir.

- Crynps ayauropssie — 30 miT.

— [Mxad nist xpanerus: 000pyaOBaHUS — 3 TIIT.

Texnuueckue cpencTsa 00y4eHHs:

- NEPCOHAJIBHBIN KOMIBIOTEP B cOope - 1 mT.

— npoekTop Mmylbtumeaniinbii NEC v260 - 1 mr.

— uHTepakTuBHasa qocka Hitachi Star Board - 1 mir.

- M®YV nazeproe Canon i-sensys MF 4410 - 1 mir.

[Iporpammuoe obecnieueHue:

— Microsoft Windows XP Professional Open License: 47818817,

— Microsoft Office Professional Plus 2007 Open Li-cense:43219389;

— 7-Zip Ceobomnas munen3ust GNU LGPL;

— Adobe Acrobat Reader DC BecrmaTHoe mporpaMMHOE 00eCIIeUeHHE;,

- Mozilla Firefox Ceobonnoe nporpammuoe ooecrieueane GNU ~ GPL u
GNU LGPL;

— Google Chrome Co6oanas nmunensus BSD.

3.2. UudopmanmoHHoe odecnieyeHne 00y4eHmst
Ilepeyenr  pexoMeHayembIX  y4eOHbIX  u3gaHuii, VHTepHeT-pecypcos,
JAOMOJTHUTEJIbHOM JINTEPATyPbl

OcHoBHas:

1. boromonioB, H. B. Marematuka: y4eOHMK JUISI  CPEIHETO
npodeccuonanpHoro oopazoanusi / H. B. boromonos, I1. U. Camoitnenko. — 5-¢
u3n., nepepad. u gomn. — MockBa : UsmarensctBo FOpaiit, 2020. — 401 c. —
(ITpopeccuonansuoe od6pazoBanue). — ISBN 978-5-534-07878-7. — Tekcr :
anextponHbii / DBC FOpaiir [caiit]. — URL: https://biblio-online.ru/bcode/449006.

2. [Munaues, B. C. MaremaTuka: y4eOHUK M MNPAKTUKYM JJIi CPEIHErO
npodeccuonansHoro oobpazopanus / B. C. IllumaueB; mox pemakmumein A. H.
TuxonoBa. — 8-e u3n., nepepad. u gom. — Mocksa : U3narensctBo IOpaiit, 2020.
— 447 c. — (IIpodeccuonanpHoe odpazoBanue). — ISBN 978-5-534-04609-0. —
Tekcr: omektponnsii  // DOBC  IOpait [caiit]. — URL: https://biblio-
online.ru/bcode/448276
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JlonotHUTEIbHAA

1. AnmaroB A.B. Marematuka [nekTpoHHBIN pecypc] : yaeOHOe mocodune
mist CIIO / A.B. AnmaroB. — DONEKTpPOH. TEKCTOBbIE mgaHHbIe. — CapaTos:
[TIpodobpazoBanme, 2019. — 96 c¢. — 978-5-4488-0150-1. — Pexum pocryma:
http://www.iprbookshop.ru/65731.html

2. Jamunarep, B. A. MaremaTuka: TPUTOHOMETPUYECKHE YPaBHEHUS H
HEPaBEHCTBA : yueOHOe MOCcoOue s CpeaHero mpodecCuoHanbHOro oopazoBanus / B.
A. Jlamuarep. — 2-e u3a., ucnp. u gomn. — Mocksa: M3narensctBo FOpaiit, 2019. —
136 ¢. — (IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-08453-5. —
Tekcr: onexrponnbii  // OBC HOpaiir [caiitr]. — URL: https://biblio-
online.ru/bcode/438910

3. Maremaruka. [Ipaktukym: ydeOHOe mocoOue JJii  CPETHEro
npodeccuonansHoro obpaszoBanusi / O. B. TarapuukoB [u nap.]. — Mocksa :
WznarensctBo HOpaiit, 2019. — 285 c¢. — (IIpodeccnonanproe oOpa3zoBaHUE). —
ISBN 978-5-534-03146-1. — Tekcr : anexkrponssiii // IBC IOpaiir [caiit]. — URL:
https://biblio-online.ru/bcode/43390.

4. Kypuans: Becrauk MI'TY um H.D. baymana. Cepus EcrecTBeHHbIE
HAyKH

HNuTepHeT- pecypcsl:
1. www. fcior. edu. ru (MadopManuoHHBIE, TPEHUPOBOUYHBIC W
KOHTPOJIbHBIC MaTepPHAaIbI)

2. http://school-collection.edu.ru Enunast kommekiust  1uQpOBBIX
00pa3oBaTeNbHBIX PECYPCOB

3. http://www.uchportal.ru Yuurensckuii mopran

4.  http://lwww.lektorium.tv JIEKTOPUYM [IPOCBETUTEJILCKUIA
ITPOEKT
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJIMHBI

Pe3yabTaThl 00yueHus
(ocBOeHHbIE YMEHMNsI, YCBOEHHbIE 3HAHUA)

DopMbI U METOIBI
KOHTPOJISI U OLIEHKHU
pe3yJabTaTOB 00yUeHUsI

B  pesynpTare  OCBOEHHUS  JAMCLUILTUHBI
00y4YaroIIuiics TOMKEH YMeTh:
— YMETh HCHOJNb30BaThb HNPHOOPETEHHBIE

3HAHUS U YMEHUS B IPAKTUUYECKOMN JIEITEIbHOCTH
1 TIOBCEJHEBHOM XU3HU,

— yMETb  BBINOJHATH  BBIUHUCIEHUS U
npeoOpa3oBaHus;

—  Uymerb peliarhb ypaBHEHU S u
HEPABEHCTBA;

— [Uymerp  BBINOJNHATH  JEHCTBUS  C
GyHKIUSAMY,

— [JymeTb  BBINOJHATH  JACHCTBUS €

reOMETPUYECKUMH (PUTypamMu, KOOpJAWHATAMU U
BEKTOpPaAMU;

— LUymerp  cTpouTh H  HCCIEA0BATH
MaTeMaTUYECKUE MOEIH.
B pe3yabpTare OCBOCHMUS JUACLUTUIAHBI

o0yyJaromuiics J0JKeH 3HATh:

— 3HAY€HHE MATEeMAaTHYeCKOM HayKu [JIst
pelleHus] 3aJad, BO3HUKAWOIIMX B TEOPUH U
IPAKTUKE, IMUPOTY H B  TOXKE  BpeMs
OTPaHUYEHHOCTh NPUMEHEHUS MaTEeMaTUYECKUX
METOJIOB K aHAJIN3Y U UCCIEAOBAHUIO IPOLECCOB
U SIBJICHUH B IIPUPOJIE U OOIIECTBE;

— 3HAuY€HWE  MNPAKTUKKA U  BOIPOCOB,
BO3HHMKAIOUIMX B CaMOM MaTeMaTuhKe IS
GbopMUpOBaHUS W Pa3BUTHS MaTEeMaTUYECKOU
HayKW; HUCTOPUIO pa3BUTUS TOHATUS YHCIA,
CO3JaHMs MaTEMaTU4ECKOT O aHaJIN3a,
BO3HUKHOBEHUS U Pa3BUTHUSI TE€OMETPUU;

— YHUBEpPCAJIbHBIN Xapakrep 3aKOHOB
JIOTUKM MAaTE€MAaTHYECKUX PacCyKIEHUH, HX
IPUMEHUMOCTb BO BCEX O0JIACTSIX YEIOBEYECKOU
NEeSATENbHOCTH;

BEPOSATHOCTHBIN Xapakrep
IIPOLIECCOB OKPYKAKOIIEr0 MUPA.

Pa3IMYHBIX

OILICHKA BBIIIOJTHEHUS
VHIUBUIYAJbHBIX 3aJaHUN C
HUCIIOJIb30BAaHUEM

Pa3HOYPOBHEBBIX 3a/1a4
OIICHKA BBITIOJIHCHUE 3aJaHUI
JUTSL TEMATUYECKOTO KOHTPOJIS

OIICHKA pe3ynbTaToOB
co0ecenoBaHusI MO 3aJaHUSIM
TEMAaTHYECKOT'0 KOHTPOJIS
OILICHKA 3alTUThI pedepaToB
DK3aMeH
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