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1. MACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JTUCHUTLIAHBI
MATEMATHKA

1.1. ITosicHUTEAbHAS 3AMUCKA '

[Iporpamma o006meoOpa3zoBaTeIbHON y4ueOHON aucuuIinHA «MaTemMaTHKa»
npeIHa3HauYeHa JJIs1 H3y4eHUs MaTeMaTUKU B TPO(EeCCHOHATBHBIX 00pa30BaTeIbHBIX
opranmzauusx CIIO, peanusyromux 00pa30BaTENbHYIO MIPOrpaMMy CpPEIHETO
obmiero oOpa3oBaHusl B TMpeAeNiaX OCBOCHUS OCHOBHOW Mpo¢ecCHOHATHHON
obpazoBarensHoii mporpammbel OIT CIIO IITICC3 na 06a3e OCHOBHOTO OOIIETO
o0pa30BaHMs MPHU MOJATOTOBKE CIICIIMATUCTOB CPEIHErO 3BEHA.

[Iporpamma  pa3zpaborana  Ha  ocHoBe  llpumepHON  mporpammsl
o01reo0pazoBaTeILHOM y4eOHOMI TUCITUTITAHBI «Marematuka» TUTS
npodeccHoHABHBIX 00pa30BaTENbHBIX opranu3anuii, TpedoBanuii ®I'OC cpeanero
oOmero o0pa3oBaHus, MPEIBSABIAEMBIX K CTPYKTYPE, COJACPKAHUIO U Pe3ysibTaTam
OCBOEHHMSl  y4yeOHOW  JUCHUIUIMHBI ~ «MaTemaTuka», B  COOTBETCTBHM  C
PekomeHmanusiMu Mo OpraHU3aIMU MOJYy4YeHHUs CcpeaHero oolmiero oOpa3oBaHUs B
mpejesiax OCBOCHHUS O00pa30BaTENbHBIX TMPOTPAMM CPEAHETro MpodecCHOHATHLHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOI'O OOIIEro 0oOpa3oBaHUA C Y4YE€TOM TpeOOBAHMIA
dbenepalibHBIX TOCYIApCTBEHHBIX O0pa30BaTENIbHBIX CTAHAAPTOB M  IMOJIy4aeMOM
CHEUATIBHOCTH cpeaHero  mpo¢eCcCHOHAIILHOTO oOpazoBaHus (muceMo
JlenaprameHTa rocyJapcTBEHHOW MOJUTHUKH B chepe MOArOTOBKU pabOUMX KaJgpoB U
JAIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259), c¢ yuérom IlpumepHnoii
OCHOBHOM  0Opa3oBaTeIbHON MporpaMMbl CpeaHero oOiiero oOpa3oBaHus,
0J100peHHON pelieHreM (peaepabHOr0 y4eOHO-METOIMYECKOTO OOBEIUHEHUSIIO
obmiemy oopazoBanuio (mporokon ot 28 urons 2016 r.Ne 2/16-3).

Conepxanue mporpamMmbl  «MaremaTuka» HaNpaBJIE€HO Ha JIOCTHKEHUE
CIEIYIOIIUX eJIe:

e oOecrieueHne COPMHUPOBAHHOCTH TPEACTABICHHH O  COIHMAJIbHBIX,
KYJIbTYPHBIX U UCTOPUUYECKHUX (PAKTOpaxX CTAHOBJICHUS] MATEMATHKHU;

* obOecnieyeHrue CHOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO U
MaTEeMaTUYeCKOrO MBIIIICHHUS;

* obecrnieueHre chOPMUPOBAHHOCTH YMEHUHN MPUMEHSATH MOJYyUYCHHbIE 3HAHUS
IIPY pEIISHUH Pa3TMYHbBIX 3a/1a4,

* obecrnieueHrne chOpMUPOBAHHOCTHU MPEJCTABICHUN O MaTeMaTUKE KaK 4acTU
OOIIEYeIOBEUECKON KYJIbTYphl, YHHBEPCAIBHOM S3BIKE HAyKH, ITO3BOJISIONIEM
OIHMCHIBATh U U3yUYaTh PEATbHBIC TTPOIIECCHI U SBJICHUS.

B mporpammy BKIIOYEHO cOjEp’KaHWE, HANpaBJICHHOEC Ha (OPMHUPOBAHUE Y
CTYJICHTOB KOMIIETCHIINI, HEOOXOAUMBIX s KadecTBeHHoro ocBoenus OII CIIO
[IITCC3 na 6a3e 0CHOBHOTO 00IIET0 0Opa30BaHUs C MOJYYEHUEM CPEIHETO OOIIEeTo
oOpa3oBaHHs.

[IporpamMa  MOXET  HWCIHOJIB30BAaTHCA  JAPYTUMU  MPOQPECCHOHATBHBIMU
o0pa30BaTeNbHBIMU OPTaHU3AIUSIMH, PEATHIYIOIIMMHU 00pa30BaTENIbHYIO TIPOTPAMMY



cpenHero obmero odpaszoBanus B npenenax ocBoenus ocHoBHout OIT CITO IITICC3
Ha 6a3e OCHOBHOT'O 00111ero 00pa3oBaHus.

1.2. Ob6mas xapakTepucTUKA y4e00il 1M CUMILINHBI:

Marematuka SBIISICTCS byHIaMeHTaTbHON o01reo0pazoBaTenbHON
JUCHUIUIMHON CO  CJOXKUBIIMMCSL YCTOMYMBBIM  COJIEP)KaHMEM M OOIIMMU
TpeOOBAHUSIMU K MOATOTOBKE CTYACHTOB.

[Ipu ocBoenun cnemmanbHoctedt CIIO connanbHO-3KOHOMUYECKOTO MpOoduis
npodeccuoHaIbHOTO 00pa30BaHMs MaTeMaTHKa M3ydaercs Oosee yriyOJeHHO, Kak
npodunbHas ydyeOHas AMCUMIUIMHA, YYMUTHIBAIOMIas CHEeUU(UKY OCBaMBAeMbIX
CIICIUAJIbHOCTEM.

DTO BBIpaXKaeTCsl B COACP)KAaHUU OOYUECHHMs], KOJIMYECTBE YacOB, BBIJCIIAEMbIX
Ha M3yY€HUE OTICIBbHBIX TEM MPOTrpaMMbl, TTyOMHE HMX OCBOCHHUS CTYyIEHTaMH,
o0beMe U  XapakTepe TMpaKTUYECKUX  3aHATUH, BUIAX  BHEAYJIUTOPHOU
CaMOCTOSATENIbHON pabOThI CTYACHTOB.

OO0mue 1end U3y4yeHUs: MaTeMaTUKU TPAJUIMOHHO PEaTUu3yIOTCA B UYEThIPEX
HaIpaBJICHUSX

1) obriee npencTaBIeHUe 00 UACAX U METOJJAX MAaTEMATUKH;

2) MHTEJUIEKTYaJIbHOE Pa3BUTHE;

3) oBnajieHue HEOOXOJMMBIMH KOHKPETHBIMU 3HAHUSIMHU U YMEHUSMU;

4) BOCIIUTATEIILHOE BO3JICHCTBHE.

[Tpodunuzanus 1eiaeit MaTeMaTUYEeCKOro 00pa3oBaHus OTPAKAECTCSI HA BEIOOpE
IPUOPHUTETOB B OpPTraHM3alMK Y4eOHOW AESITeTbHOCTH CTYyAEHTOB. [ coruaibHo-
PKOHOMHUYECKOTO MNpopuiasi  NpodecCHOHATbHOro 00pa3oBaHUsl BBIOOP ILENel
CMEIIaeTcsl B MPAarMaTUYecKOM HampaBlIeHUH, MPEAyCMATPHUBAIOIIEM YCHUJICHHE U
paciuMpeHne MPUKIAJHOTO XapakTepa W3Y4YeHHUS MaTeMaTHK{, MPEeUMYIIECTBEHHOM
OpPUEHTAIINH HA AJITOPUTMHUYECKHUI CTUIIb TO3HABATEIHLHON JAESITETFHOCTH.

N3yuenne maremaThiki Kak NOpoduiIbHON 0011e00pa3oBaTeibHON y4eOHOU
JTUCIUTIIMHBI, YYUTHIBAIOIIEH CIEIM(UKY OCBaUBAEMBIX CTYJACHTAMH CHEIIUATBHOCTH
CIIO, obecneunBaercs:

* BEIOOPOM Pa3IUYHBIX TIOJIXO/I0B K BBEJICHUIO OCHOBHBIX TTOHSTHIHA,

*hOpMHUpPOBAaHHEM  CHUCTEMBbI  y4eOHBIX  3aJaHui,  0O0ECIEeYHBAIOIINX
3¢ (eKTUBHOE OCYIIECTBICHUE BHIOPAHHBIX LEJIEBbIX YCTAHOBOK;

* o0oraiieHueM CrieKTpa cTuieil yaeOHo 1eTebHOCTH 3a CUET COTIacOBaHUs
C BEAYIIMMH JESTEIbHOCTHBIMU XapaKTePUCTUKAMH BBIOPAHHOMN CIEIUATbHOCTH.

[IpodpunbHas cocraBisOmIas OTpakaeTca B TPeOOBAHMSIX K MOATOTOBKE
0o0yyYaromuxcsi B 4aCTH:

e o0mel CUCTEeMBbl 3HAaHUW. COJEp)KaTelIbHbIE MPUMEPHI HCIOIb30BAHUS
MaTeMaTHYeCKHUX MU U METOJ0B B MPO(ECCHOHAIBHON IeATEeIHHOCTH,

* YMEHHUH. pa3inyue B YPOBHE TpeOOBaHUI K CIIOXHOCTH MPUMEHSIEMBIX
JITOPUTMOB;

* TPAKTUYECKOTO WCIOJIb30BAHMS TPHOOPETCHHBIX 3HAHUM W yMEHUM:
WHJUBUIyQIBHOTO Y4YEOHOTO OIbITa B TOCTPOCHHHM MaTeMaTHYECKUX MOJIeTeH,
BBITIOJITHEHUH UCCIIEJIOBATENBCKUX MMPOEKTOB.



Takum  oOpa3om, peanu3anusi COACpKaHUS  Yy4eOHOW  AUCIMILTUHBI
OPUEHTHPYET Ha MPHOPUTETHYIO POJb MPOIECCYAIbHBIX XapaKTEPUCTHUK y4eOHOU
paboThI, 3aBUCAIINX OT MPOPUIs MPOPECCHOHATHLHOTO O0pa30BaHMs, TOTYyYCHUS
OIbITa WCIOJB30BAHUS MAaTEeMATHKH B COJEPKATEIBHBIX M TPOPECCHOHATHHO
3HAYUMBIX CUTYAIHsIX 10 CPAaBHEHHUIO C (DOpPMaIbHO-YPOBHEBBIMHU PE3YJIbTATUBHBIMU
XapaKTePUCTHKAMH 00yUYEHUS.

Copmepxanue y4eOHON JUCHUILIMHBI pa3paboTaHO B COOTBETCTBHH C
OCHOBHBIMH COJIEP)KATEIbHBIMU JIMHUAMHU OOyYEHHsS MaTeMaTHKe. O YHClax;
U3yYeHUE HOBBIX U 0000IIEHUE paHee H3YUCHHBIX orepanuii (BO3BEICHUE B CTCIICHB,
U3BJICUCHHE KOpHS, JorapuMUpOBaHHUE, CHUHYC, KOCHHYC, TAHT€HC, KOTAHICHC H
oOpaTHbIE K HHM), M3Y4YCHHE HOBBIX BHUJIOB YHCIIOBBIX BBIPAXKCHHA U (QOPMYII;
COBEpIICHCTBOBAHNWE TMPAKTUYECKUX HABBIKOB U BBIYUCIUTEIBHOU KYJBTYPHI,
pacuiMpeHre U COBEPIICHCTBOBAHUE aIre0panyeckoro ammapara, cOpMUPOBAHHOTO
B OCHOBHOU IITKOJIE, U €r0 MPUMEHEHHE K PEIICHUI0 MATEMATHICCKUX M TPUKIIATHBIX
3ajady;

* TEOPETUKO-QYHKIMOHAJIbHAS JIMHUS, BKIIOYANOIIAs] CHUCTEMATU3ALMIO U
paciupeHue cBeleHUN O (PYHKLHUAX, COBEPILIEHCTBOBaHHE IpaUUECKUX YMEHUH;
3HaKOMCTBO C OCHOBHBIMM HJESIMH U METOJAaMH MAaTEMaTHYEeCKOro aHajliu3a B
o0beMe, TO3BOJSIOLIEM HCCIENOBaTh JJIEMEHTapHble (YHKUMH W  peliaTh
npocTeiire reoMeTpudeckue, PU3NYECKue 1 Ipyrue npuKiaJHble 3a1a4y;

* JUHUS YpaBHEHWH W HEPABEHCTB, OCHOBAaHHAas Ha TIOCTPOCHUH U
UCCIICIOBAaHNM MaTEMaTHYECKHX MOJIENeH, TMepeceKaromascs ¢ anreOpandyeckon u
TEOPETUKO-QYHKIIMOHATBHON  JIMHUAMHA W BKJIIOYAIOMIas  pa3BUTHE W
COBEpIIICHCTBOBAHNWE TEXHUKU alreOpandeckux MpeoOpa3oBaHUM ISl PEIICHUs
ypaBHEHUW, HEPABEHCTB M CHCTEM; (OPMHUPOBAHUE CIOCOOHOCTH CTPOUTH H
UCCIIEIOBATh MPOCTEHINE MaTeMaTHYECKUe MOJEIH TpPH PEIICHUH MPUKIAIHBIX
3a]a4, 3aJ1a4 U3 CMEKHBIX U CIIELUATIbHBIX TUCIUIUINH,;

* TreoMeTpuYecKas JIMHUS, BKIIOYAIOINAs HArjasAHble MPEACTABICHUS O
IPOCTPAHCTBEHHBIX (UTypax M M3yuyE€HUE MX CBOMCTB, (POPMUPOBAHHME U pPa3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpaXEHMs,  pa3BUTHE  CHOCOOOB  T€OMETPUUYECKUX
U3MEpPEHUH, KOOPJMHATHOI'O U BEKTOPHOTO METO/OB JJIsi PELIEHUS MaTeMaTUYECKUX
U TIPUKJIQJHBIX 337134,

* CTOXaCTUYECKas JIMHUS, OCHOBaHHAsl Ha pa3BUTHUH KOMOMHATOPHBIX YMEHHI,
IPEJICTABICHUNA O BEPOSTHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSIX OKPYIKAIOIIETO
Mupa.

B Temarmyeckmx MIaHax MpOrpaMMbl Y4eOHBIM MaTephall MpPEICTaBICH B
dbopMe depemyromerocss pa3BepTHIBAHUS OCHOBHBIX COJEpPXKATENbHBIX JIMHUN
(anreOpanueckoii, TeOpeTHKO-(YHKIMOHAILHOW, ypaBHEHHH W  HEPaBEHCTB,
reOMETPUYECKOM, CTOXAaCTUYECKOH), YTO TMO3BOJSET T'MOKO KCIIOJIb30BaTh UX
pacmojoKEeHUE M B3aWMOCBS3b, COCTABIATH paboOuMii KalleHJapHbIM IU1aH, MO-
pasHOMy depeays yueOHble TeMbl (rJ1aBbl yd4eOHMKA), Y4YUTBIBasA MPODUIIb
npodeccuoHanbHOro 06pazoBanus, cneuuduky  crneunanbHoctu CIIO, rmyOuny
U3y4YEeHUs MaTepuaia, YpOBEHb MOJTOTOBKH CTYIEHTOB Mo mpeamery. M3yueHue
o0mieoOpa3oBareabHOM  y4eOHOM  IUCHUIUIMHBI  «MareMaTuKa»  3aBepliaeTcs
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MOJIBEICHUEM HTOTOB B (popMe 3K3amMeHa B paMKaxX MPOMEKYTOYHOH aTTeCTaIuH
CTyAeHTOB B mporecce ocBoeHuss ocHoBHOM OII CIIO IIMICC3 ¢ nomyueHueM
CpeaHero oo1ero oopa3oBaHusl.

1.3. MecTo y4eOHOI JMCHUIJIMHBI B Y4eOHOM IJIaHe:

YueOHass aucHMIUinHa «MaTeMaTHKa» SBISIETCA yYe€OHBIM IIPEIMETOM
o0si3aTeNIbHOM TIpeaMeTHOM oOslactu «Marematuka u  uHbopmatuka» DOI'OC
CpeaHero oo1ero oopa3oBaHusl.

YueOHas  aucnmiiiHa — «MaTemaTHKa» BXOJUT B ITUKT
«O0meobpazoBaTebHAS nmoaroToBka» yueOHoro twrana [ITICC3 1o
cnermanbHOocTH  CIIO  43.02.14 T'ocTuHWMYHOE neio0 Ha 6a3e OCHOBHOTO OOIIIETro
oOpa3oBaHMs.

1.4. JIu4yHOCTHBIEC, MeTanpeaMeTHbIE U TNpeIMeTHbIe Pe3yJabTaThl
OCBOEHUSI YUeOHOH JUCIIUINIMHBI:

OcBoenue cojniepkanusi y4eOHOM UCHUILTUHBI «MaTemaTuka» oOecrneynBaeT
JIOCTUKEHHE CTYJICHTAMU CJIEAYIOIIUX Pe3yabmamogs:

* TUYHOCHHbBIX'

-c)OPMUPOBAHHOCTH TMPEJCTABICHUI O MaTeMaTHKEe KaK YHHBEpPCAIbHOM
S3bIKE HAYKH, CPEJICTBE MOJICIMPOBAHUS SBJICHUM M MPOIIECCOB, UJIEIX U METO/IAX
MaTEeMaTHKH,

-MIOHMMAaHHE 3HAYUMOCTH MaTEMAaTUKH JJI1 HAYYHO-TEXHUYECKOIO Mporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIICHUS K MaTEMAaTHMKE KAaK K 4YacTH OOIIeYeIOBEUECKOM
KyJIbTYpPhl 4Y€pe3 3HAKOMCTBO C HWCTOPHEH pa3BUTHS MaTEMaTHUKH, 3BOJIOIHCH
MaTeMaTUUYECKUX UJICH;

-pa3BUTHE JIOTHYECKOTO MBINIUICHUS, TPOCTPAHCTBEHHOTO BOOOpaKeHUS,
AITOPUTMHYECKOW KYJBTYPHI, KPUTHYHOCTH MBIIUICHUS HA YpOBHE, HEOOXOIMMOM
Ju1st Oy ytieit npodeccuoHaabHOM ESITebHOCTH, IS TPOJIODKEHUsT 00pa3oBaHus U
caM000pa3oBaHus,;

-OBJIaJICHUE MAaTeMaTHUYECKUMU 3HAHUSIMH U YMEHUSIMHU, HEOOXOIUMBIMHU B
MOBCETHEBHOM KU3HH, JIJISI OCBOCHUSI CMEKHBIX €CTE€CTBEHHO-HAYUYHBIX JUCITUTUIHH U
JUCIUTIINH MPOGECcCHOHANTBHOTO IIUKIIA, JIJIsl TOJydYeHHUs] 00pa3oBaHUs B 00JIaCTSX,
HE TPeOYIONUX YriayOJIeHHOW MaTeMaTHIeCKON MOITOTOBKH;

-TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YKCJIE CaMOOOpa30BaHMIO,
Ha TPOTSHDKEHUM BCEW JKU3HU, CO3HATEILHOE OTHOIIEHHWE K HEMPEPHIBHOMY
0o0pa3oBaHUI0 KaK YCJIOBHUIO YCHEIIHOM NpodecCUOHATbHOW U  OOIIECTBEHHOMN
JEATEIIbHOCTH;

-TOTOBHOCTb M CIIOCOOHOCTh K  CAMOCTOSITEIbHOM  TBOPYECKOHM U
OTBETCTBEHHOU JIEITEIILHOCTH,

-TOTOBHOCTh K KOJIJIEKTHBHOM pabOTe, COTPYJAHHYECTBY CO CBEPCTHHKAMHU B
oOpa3zoBaTeabHOM, OOIIECTBEHHO MOJIE3HOM, YueOHO-UCCIEA0BATEIBCKOM, TPOCKTHOM
U IPYTHX BUJIAX JIESITEILHOCTH,

-OTHOINICHHE K MPO(HEeCCHOHATBLHON IeITeTbHOCTH KaK BO3MOKHOCTH y4aCTHSI B
pEIIeHNN JIMYHBIX, OOIIECTBEHHBIX, TOCYJapPCTBEHHBIX, OOIIEHAIIMOHATHHBIX
npodieMm;

* MemanpeomMemHblix:



-yMEHUE CaMOCTOATEIBHO OMNPEACNATh LENU JEATEIbHOCTH M COCTaBIATH
IJIaHbl  ACSTENbHOCTH; CAMOCTOSITENIbBHO  OCYHIECTBISITh, KOHTPOJHUPOBATH U
KOPPEKTUPOBATh JESATEIbHOCTh; HCIOJIb30BAaTh BCE BO3MOXKHBIE PECYpPCHI IS
JOCTHKEHMS TIOCTABJICHHBIX 1IeJIel U pealn3aluu MJIaHOB JACSTENbHOCTH; BHIOUPATDH
YCHENIHbIE CTPATErny B PA3IMYHBIX CUTYAILHSIX;

-yMEHHUE MPOAYKTUBHO OOIIATECA M B3aMMOJICEWCTBOBATH B  IpOIlEcCe
COBMECTHOH JESATENBHOCTH, YUYUTHIBAThH MO3UILIUU IPYTUX YYACTHUKOB JIEATEILHOCTH,
3¢ HEeKTUBHO pa3pemmaTh KOHPIUKTHI;

-BJIaJICHUE HABBIKAMHM [03HABAaTEJIbHOM, y4EeOHO-UCCIIEIOBATEIbCKON U
IIPOEKTHOM JEATENbHOCTH, HABBIKAMHU pa3pelleHrs Npo0sieM; CIOCOOHOCTh H
TOTOBHOCTh K CAMOCTOSITEIbHOMY TOMCKY METOJIOB PEUICHHs MPaKTUYECKUX 3ajad,
NPUMEHEHUIO Pa3IUYHBIX METOIOB TTO3HAHMUS;

-TOTOBHOCTh W  CIIOCOOHOCTH K CaMOCTOSITENIbHOW  WH(MOPMAIMOHHO-
MO3HABATENILHON JEATEIbHOCTH, BKJIIOUas YMEHHE OPHUEHTHUPOBATHCS B PA3THUHBIX
UCTOYHUKAaX MHPOpMalMy, KPUTHUUECKU OLEHUBATh U  HHTEPIPETHPOBATH
MH(OpPMaLIKIO, OTYYaEMYI0 U3 Pa3InYHbIX HICTOYHHUKOB;

-BJIaJICHUE S3bIKOBBIMU CPEJICTBAMU. YMEHHUE SICHO, JIOTUYHO U TOYHO U3JIaraTh

CBOIO TOYKY 3pEHUs, UCIIOIb30BaTh a/IEKBAaTHBIE SI3bIKOBBIE CPE/ICTBA,;

-BJIaJICHUE HaBbIKAMU I[IO3HABATEIbHOM  pEeQUIeKCMM KaK  OCO3HaHUs
COBEpIIAEMbIX JCMCTBUM M MBICIUTENBHBIX IPOLECCOB, HX pE3yJNbTaTOB U
OCHOBaHUH, TPaHMI] CBOErO 3HAHWUSA W HE3HAHWs, HOBBIX MO3HABATENBHBIX 337a4 U
CPEICTB AJISl X JOCTUKECHHUS,;

-1I€TICyCTPEMIICHHOCTh B TIOMCKaX W MPUHATHU PEIICHUH, COOOpa3UTEIbHOCTh
U UHTYWIHS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJICTABICHUN; CIOCOOHOCTD
BOCIIPUHUMATH KPacoTy U TApMOHHIO MHPA,

* HPeOMEMmHbIX:

-c(pOpMHUPOBAHHOCTh MPENCTAaBICHUI O MaTeMaTHKe KakK 4YacTH MHPOBOU
KyJbTYpbl 1 MECT€ MAaTEMAaTHUKU B COBPEMEHHOW LMBUIIM3ALUH, CIIOCO0AX OMUCAHUS
SIBJICHUH peajbHOI0 MUPa Ha MaTEMaTUYECKOM SI3bIKE,;

-c(pOpMHUPOBAHHOCTh TPEACTABICHUA O MaTEMaTHUYECKUX TMOHATUAX Kak
BAXHEHIINX MaTeMaTHYEeCKUX MOJENSX, IO3BOJISIONIMX ONUCHIBATh U HU3Yy4aTh
pa3Hble TPOLECChl U SBJICHMS;, NOHMMAHHE BO3MOXKHOCTH AaKCHOMATUYECKOTO
NOCTPOCHUS MaTEMaTHUYECKUX TEOPHil;

-BlIaJICHUE METOJIaMU JIOKA3aTeIbCTB W aJTOPUTMOB PELICHHs, YMEHHE HX
NPUMEHSATDH, TPOBOANTH JOKA3aTEIbHBIE PACCYKIACHHS B XO/I€ PEIICHUS 3a/ad;

-BlIaJICHUEe  CTaHAApPTHBIMH  TMPUEMaMH  PEIIEHUS  pallMOHaJbHBIX U
UPPAIMOHANIFHBIX, TIOKA3aTeNbHBIX, CTETIEHHBIX, TPUTOHOMETPUIECKIX yPAaBHEHUN H
HEPABEHCTB, MX CHUCTEM; UCIOJIb30BaHNE TOTOBBIX KOMIBIOTEPHBIX IPOrPaMM, B TOM
qpcie I TOWCKAa TMYTH peHIeHWs W WUTIOCTPAllid pelIeHHs] ypaBHEHUU W
HEPABEHCTB;

-c(hopMHUPOBAHHOCTH npeCTaBICHUN 00 OCHOBHBIX MOHSTUAX
MaTEeMaTHYeCKOr0 aHajiu3a M MX CBOMCTBAaX, BJIAJICHME YMEHUEM XapaKTepU30BaTh
noBesieHrne (PYHKUUN, UCTIOJIb30BaHUE TIOJYUYEHHBIX 3HAHUMN JUIS OMUCAHUS U aHalIn3a
pEealbHBIX 3aBUCUMOCTEM;



-BJIaJICHUE OCHOBHBIMHM TIIOHATHUSMM O IUIOCKMX M HPOCTPAHCTBEHHBIX
reOMEeTpUUYECKUX (Urypax, MX OCHOBHBIX CBOMCTBaX; C()OPMHUPOBAHHOCTb YMEHMS
pacrno3HaBaTh FeOMeTpUUYECKUE (PUTyphl HA YepTexkax, MOAEIAX U B pealbHOM MHUPE;
IPUMEHEHHUE U3YUYEHHBIX CBOMCTB I€OMETPUUECKUX QUIyp U QOopMyJT Uil peLICHMUS
reOMETPUYECKHX 3a]1a4 U 3a7a4 ¢ IPaKTUYECKUM COAECP/KaHUEM;

-c(pOpMHUPOBAHHOCTh MPEICTABICHUN O MpOLECCaX U SBJICHUAX, UMEIOUIUX
BEPOSITHOCTHBI ~ XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B  PEaJbHOM
MHpPE,0CHOBHBIX MOHATHUAX JJIEMEHTAPHON TEOPHUHM BEPOSITHOCTEN; YMEHUNA HAXOIUTH
U OIICHUBATh BEPOSTHOCTH HACTYIUIEHUS COOBITHMA B MPOCTEUIIUX MNPAKTUYECKUX
CUTyallUsAX U OCHOBHBIC XapaKTEPUCTUKHU CIy4YalHbIX BEJIINYHH,;

-BJIaJICHUE HABBIKAMHM MCIIOJIb30BAHUS T'OTOBBIX KOMIBIOTEPHBIX IPOTPAMM
IIPU PELICHUM 3a/1a4.

1.4. PexkomeHayemMoe KOJHYECTBO YaCOB Ha OCBOEHHE TMPOTrPaMMBbI
TUCIHUNJIUHBI:
MaKCUMaJIbHOW y4eOHOM Harpy3ku oOydaromierocsi 2/8 daca, B TOM YHCIIE!
00s13aTeILHON ayIUTOPHON yueOHOU Harpy3ku oOydJaromierocs 254 4acos,
B T.4..
IpakTUYecKue paboThl B KonuecTBe 128 4vacos;
MIPOMEKYTOUYHOM aTTECTAIIMU B KOJIMYECTBE 24 JacoB.

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIUILIUHBI
2.1. O6beM yueOHOii TMCHUITHHBI M BU/IbI Y4e0HOil padoThI

Bupx yueOHoi1 padoThI Oovem uacos
MakcuMmaJibHasi yueOHasi Harpy3ka (Bcero) 2178
O0s3aTeIbHAsI Ay/INTOPHASI yueOHAasi Harpy3ka (Bcero) 254

B TOM YUCIJIC.

71a00paTOPHBIC 3aHSATHUS -

MPAKTUYECKUE 3aHATUS 128
KOHTPOJIbHBIE pa0OThI
ITpoMexxyTouHasi aTTecTalus 24

Wrorosas arrecrauus B popme sx3ameHa




2.2. TemaTu4ecKkuii IJIaH U cofep:KaHue Y4eOHOUH TuCcHUIINHBI «MaTeMaTuKa»

YpoBeHb
HaumenoBanue pasgesioB | Copaep:kanue yueOHOro MarepuaJjia, jadopaTopHble U IPpaKkTH4YecKHe padoThl, camocTosiTe1bHAsA | O0beMm
U TeM padoTa oGyuaronmMxcsi, KypcoBasi pagot (MpoeKT) qacop | 2P0
1 2 3 4
BBenenue 2
Tema. MaremaTuxa - Conep:kanue 2
YHHUBEPCAJIbHBIN A3bIK 1 Hnen n MeToabl MaTeMaTHKH
HayKH, CPENICTBO MaremaTHKa B HayKe, TEXHUKE, SKOHOMUKE, HH()OPMAIIMOHHBIX TEXHOJIOTUSAX U MPAKTHYECKOH 1
MOJIEJIMPOBAHUS SIBJICHUN U JESATEIBHOCTH. 2
IIPOLIECCOB.
Pa3znen 1. Anreopa 100
Tema 1.1. PazButue Coaep:xanue 12
HOHSTHUS O YUCIIE 1 Lenble u pannoHa bHbIE YHCJIA 2
MHOXecTBO pallMOHAJIBHBIX yucell. beckoHeuHas fecsaTHuHas nepuoandeckas Jpoos.
[IpencraBnenne paMoOHAIBHOTO YKCIIA B BHIE OECKOHEYHOHN JECATHYHON NEPUOTUIECKOM 1podu
1 Ha000POT.
2 JeiictBuTtenbHbie ynca. [Ipubdanxénnnie Bprauciaenus. [Ipudanxénnoe 3nauenune
BEJIMYUHbI M MOTPEIIHOCTH NMPUOIMKEHU I
Wppaunonaneublie ynucia. Moayie aelicTBUTENbHOIO yKcia. [IpubinxénHble BEIUNCIEHUS C 8
ITOMOUIBIO KaJIBbKYJISATOPA.
3 KomnuiekcHsble yncsa
Pemenne kBaapaTHBIX YpaBHEHHI C OTPULIATENIBHBIM IUCKPUMUHAHTOM.
[ToHsiTHE KOMITTIEKCHOTO yncia. JlelcTBUS HaJl KOMIUIEKCHBIMH YKCIaMHU, 3alIUCaHHBIMU B
anrebpandeckoii hopme.
4 IIpumeHeHNe KOMILIEKCHBIX YHCeJ
Pemenne kBaapaTHBIX YPaBHEHHI C OTPULIATENIBHBIM TUCKPUMUHAHTOM.
IIpakTHYecKkue 3aHATHSA 4
1 [TpuGinKEHHBIE BEIUMCICHUS
2 [TpuGnnxKEHHBIE BEIUMCICHUS
Tema 1.2. KopHau, cteniean, | Coaepskanue 26
norapudmel 1 Kopuu u crenenn 2

KopHu HaTypanpHOM CTENEHU U3 yucia U uX cBoricTBa. CTENEeHH C pallMOHAIBHBIM MOKa3aTeleM U
ux cBoiictBa. CTeneHu ¢ JeCTBUTENbHBIMU NTOKa3aTeasiMu. CBOMCTBA CTENEHH C




,HGfICTBPITCJ'II)HBIM IIoKa3aTecjieM

2 Jlorapugm 6
Jlorapudm yucna. OcHOBHOE JIorapupMUIecKoe TOKAECTBO. JlecaTHUHbIe U HATypajIbHbIE
norapudmsl. [IpaBuna neiictuii ¢ orapudmamu. I[lepexoq K HOBOMY OCHOBaHHIO.
3 IIpeoOpa3oBanue ajiredOpanvyecKux BbIPasKeHH i
[IpeoOpazoBanue paroOHATBHBIX, HPPALIMOHATBHBIX CTENICHHBIX, TOKA3aTEbHBIX U
Jorapu(MUUECKUX BbIPAKCHHH.
IIpakTHYecKue 3aHATHA 20
1 [Ipeo6pa3oBaHue pallMOHANBHBIX, HPPALMOHAIBHBIX AJIreOpanveCcKUX BbIPAXKECHHI
2 Brluncrienue u cpaBHEeHUE KOPHEN. BrinosaHeHne pacy€roB ¢ pajguKaiamu.
3 Haxoxnenne 3HaueHui jorapugma 1o npou3BoIbHOMY OCHOBAHUIO.
4 Haxoxaenue 3HaueHuii norapudma 1no npou3BoIHLHOMY OCHOBAHHUIO
5 Pemenue nppannoHanbHbIX ypaBHeHH. HaxoxxieHue 3HaU€HU CTENEHEN ¢ PallMOHAIbHBIMHU
nokaszatensiMu. CpaBHEHHE CTENICHEN
6 Pemenue nppannoHanbHbIX ypaBHeHH. HaxoxieHue 3HaUeHUN CTENEHEN ¢ PallMOHAIbHBIMHU
nokaszatesnsiMu. CpaBHEHHE CTENIEHE!
7 Pemenue nppannoHanbHbIX ypaBHeHH. HaxoxxieHne 3HaUeHUN CTENEHEN ¢ PallMOHAIbHBIMU
nokaszatesnsiMu. CpaBHEHHE CTENIEHEN
8 Ilepexom OT 0IHOTO OCHOBAHMS K Jpyromy. Brruncienue u cpaBHeHHE JIOorapu(MOB.
9 Pemenune norapupmudeckux ypasHeHH. [IpnOmmkEHHbIC BBIYUCICHNUS U PEIICHUE TPUKIATHBIX
3a1a4
10 | Pemenne mokaszareapbHBIX YpaBHCHHH. PellieHne MpUKIIaIHBIX 3a]1a.
Tema 1.3. OcHOBBI Conepxanne 32
TPUTOHOMETPUH 1 BeeneHue 0OCHOBHBIX IOHATHH TPUTOHOMETPHHU
Pannannas mepa yrina. BpamarenbHoe IBHKEHHUE.
2 Tpuronomerpuyeckue pyHkuumn
CuHyC, KOCHHYC, TAHT€HC U KOTaHI'€HC YHUCIIA.
3 OcHoBHBIE IPe0Opa30BaHUs ¢ TPUTOHOMETPUYECKMMH BbIPAKEHUAMU
OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA, (POPMYJIbl IPUBEACHUS. 12
4 OOpaTHble TPUTOHOMeETPHUYECKHEe (PYHKIMH
ApKCUHYC, apKKOCUHYC, apKTaHI€HC
5 OcHoBHbIE (hopMyIbI TPDUTOHOMETPHH

OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA, GopMyIibl MpuBeAeHus. CUHYC, KOCUHYC U TaHT'€HC
CYMMBI M pa3HOCTH JIBYX yrioB. CHHYC M KOCUHYC IBOMHOrO yria. @opMysibl HOJOBUHHOIO yIJia.
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[IpeoOpa3oBaHre CyMMbI TPUTOHOMETPUYECKUX (DYHKIIMI B IPOU3BEICHUE U POU3BEACHHUS B
cymMMmy. BelpakeHne TpUroHOMeTpHUeCKUX (DYHKIMHA Yepe3 TAHT€HC TOJOBUHHOTO apryMeHTa

6

Tpuronomerpnyeckne ypaBHeHUsl HEPaBeHCTBA
IIpocreiimne TpUroHoMeTpudecKkue ypapHeHus. lIpocreimme TpuroHoOMETpUIECKUE HEPABEHCTBA.

IIpakTnyeckune 3aHsATHS

20

PajnaHHbI METOA U3MEPEHUS YITIOB BPAILlCHKs U CBSA3b C IPayCHON Mepou

OCHOBHEBIE TPUTOHOMCTPHUYCCKUEC TOXKIACCTBA

DopMyJIbl CIOKEHHS, YABOCHUS

ITpeoOpazoBaHre CyMMBbl TPUTOHOMETPUYECKUX (QYHKIMI B TPOU3BEJCHHUE

[Ipeobpa3oBanue npousBeieHUs] TPUTOHOMETPUYECKUX PYHKIUN B CyMMY

IIpocreiiime TPUroHOMETPUYECKUE YPABHEHUS

[Ipocreiinye TPUrOHOMETPUYECKUE YPABHEHUS

[IpocTeiimme TpPUroHOMETpUYECKHE HEPABEHCTBA

OO N0 IWIN -

[Ipocreiinye TPUrOHOMETPUYECKHE HEPABEHCTBRA

[EEN
o

ApKCI/IHyc, APKKOCHUHYC, ApKTAHI'CHC

Tema 1.4.®OyHk1UU, UX
CBOMCTBA U rpaduKu

Cone

JKAHUC

20

DOyHKUUH
Ob6nacTp onpeneneHnss 1 MHOKECTBO 3HaueHui Gpynkuuu. ['papux ¢pynkuuu. [Tocrpoenue
rpauKoB QyHKIMH, 3aJaHHBIX PA3JIMYHBIMU CIOCOOAMHU

CpoiicTBa QpyHKIIUHN

MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAaHUUYEHHOCTb, IEPUOJUYHOCTD. [IpoMexyTKH
BO3pacTaHus, yObIBaHUS, HAUOOJIbIIIEE U HANMEHbBIIIEE 3HAYCHHS, TOYKH SKCTPEMYyMa.
['paduueckas uHTEpIIpETALs. IPUMEPHI (PYHKIIMOHAIBHBIX 3aBUCUMOCTEN B peallbHBIX Mpolieccax
U SIBJICHUSIX.

Oo0paTHble pyHKIHH.
O6uacTh onpeaeneHus U 00JacTh 3HaueHu oopaTHoi ¢yHkimu. ['padux o6paTHOIl PyHKIMH.

Beenenue apupmernyeckux onepauuii HaJa PyHKIUAMHU
Apudmerndeckue onepaiuu Hax QyHKimsMu. Crnoxaas Gyakuus (kommosunus). [Toustre o
HENPepbIBHOCTH (PYHKIUH

HpaKanecKue 3aAHATUA

12

1 IIpuMepsl 3aBUCHMOCTEN MEXAY IEPEMEHHBIMU B PEAIBHBIX IPOLECCAX U3 CMEKHBIX TUCHHUTIINH.
2 Onpenenenne ¢pynkuuid. I[loctpoenue u yrenue rpaguxoB GyHKIUN

3 Omnpenenenne pyukuuii. [loctpoenue u yteHne rpa@ukoB QyHKIMMA

4 HccnenoBanue ¢pynkimu. CBoicTBa JIMHEHHOMN, KBaIpaTUYHOM, KYCOUHO-TMHEHHOM U IpOOHO-

11




JUHEHHON QYHKIIUN.

5 HccnenoBanue ¢pynknun. CBoicTBa JIMHEHHOMN, KBaIPaTUIHOM, KYCOUHO-TUHEHHOM U IPOOHO-
JUHEHHON (QYyHKIIUN.
6 Henpepsieabie u nepuoandeckue pynkunu. OOpatHbie QyHKINU, HX CBOWCTBA U TPAPHKH.
Tema 1.5. Crenennsle, Conep:xaHue 10
[I0KA3aTEeJIbHBIE, 1 Onpenenenue pyHKuMii, UX CBOMCTBA M rpaguKu
JgorapupmMuUecKue u Crenennas ¢pyHkuus, e€ coiictBa u rpaduk. IlokazarenbHas QyHKIus, €€ CBOWCTBA U IrpaduK.
TPUTOHOMETPHUUECKUE Jlorapudmuueckas pyHkus, e€ cBOWCTBa U rpaduk. Tpuronomerpuyeckue QyHKIMH, UX
byHKIUH cBoricTBa U rpaduku. OOpaTHBIC TPUTOHOMETPUYECKUE (DYHKITHH. 6
2 Cnoco0bl npeodpa3oBanus rpagukos
[TapannenbHblii EpeHOC, CHMMETPUSI OTHOCUTEIBHO Hauaia KOOpIMHAT U Oceil KOOpAHMHAT,
CUMMETpPHSI OTHOCHTEIBHO MPSIMON Y=X, PaCTSHKCHUE U CXKATHE BJIOJIb OCEH KOOPIMHAT.
IIpakTHYyecKue 3aHATHA 4
1 CaoiicTBa U rpaduku CHHYyca, KOCUHYCA, TaHT'eHca U KoTaHreHca. OOpaTHble
TPUTOHOMETPHUYECKUE (PYHKITUH.
2 [IpeobpaszoBanus rpaduxa ynkumu. [Ipuknanneie 3anaqmn.
Pa3nen 2. l'eomerpus 24
Tema 2.1.I1psimbie u Coaepskanmne 8
IUIOCKOCTH B MPOCTpaHCTBE | 1 BBe/ieHre 0CHOBHBIX MOHATHI CTEpeoOMeTPHH
B3auMHoe pacrnonoxeHue AByX MpsIMbIX B IpocTpaHcTBe. [lapamienbHOCTh MPSIMOM U IIOCKOCTH.
[TapamtenpHOCTB TUIOCKOCTEN. [lepnenuKyInsIpHOCTh
IIpsiMont 1 TuiockocTH. IlepneHaAuKyYIAp U HAKIIOHHAsA. YTOI MEXAY IIPAMOM U TUIOCKOCTBIO 4
JIByrpaHHbIi yros. Yros Mexay MI0CKOCTAMU. [lepneH iuKyIsIpHOCTb JBYX IUNIOCKOCTEN
2 I'eomeTprueckue npeodpa3oBaHusi NPOCTPAHCTBA
[TapannenbHplil HEpeHOC, CHMMETPHUS OTHOCUTEIBHO TUIOCKOCTH. [lapanenbHoe mpoeKTHpOBaHUE.
[Tnomanp oproroHasibHOM npoekiuu M300paxeHrne npoCcTpaHCTBEHHBIX (UTYD.
IIpakTHYecKHe 3aHATHSA 4

1 IIpu3HaKy B3aUMHOTO PACIOJIOKEHUS PAMBIX. YTOJI MEXKy NpAMBIMHA. B3anMHOE pacniosioxkeHue
IPSAMBIX U IJIOCKOCTEN. [IeprieHIuKyIsap 1 HaKJIOHHAs K IIJIOCKOCTH. YTOJI MEXKIY NPSMOU U
IJIOCKOCTBI0. TeopeMbl O B3aMMHOM PACIOJIOKEHUH IPSIMON U IIIOCKOCTH. Teopema o TpéEx
NEePIEHANKYIISPAX.

2 [Ipu3HaKky ¥ CBOMCTBA MapaJUIEIbHbIX U MEPIEHANKYIISIPHBIX IUNIOCKOCTEN. PaccTosiHuEe OT TOUKH

J0 IIIOCKOCTH, OT HpﬂMOI\/'I A0 TNIOCKOCTH, paCCTOAHUC MCIKAY IIIOCKOCTAMU, MCKIAY
CKPCIIMBAOIUMHUCS ITPAMBIMH. HapannenLHoe MMPOCKTUPOBAHUEC U €TO CBOMCTBA.
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Tema 2.2. Koopaunatel 1 | Comepskanue 16
BEKTOPBI 1 Beenenue cucTeMbl KOOPAMHAT B IPOCTPAHCTBE
[IpsimoyromnbHas (IekapToBa) CUCTeMa KOOPIMHAT B pocTpaHcTBe. DopMyiia pacCTOSHUS MEKITY
JBYMS TOUKaMH. Y paBHEHHE c(epbl, IIIOCKOCTU U MPSIMOH.
2 BekTophI B MpocTPaHCTBE
BexTop. Moayns BekTopa. PaBeHCTBO BEKTOpOB. Cll0’k€HHE BEKTOPOB. Y MHOKEHUE BEKTOpPA Ha 8
YHCIIO.
3 Pa3no:keHne BeKTOpa 10 HANIPABJICHHUSM.
Yron Mexay AByMsl BEKTOpaMH.
4 CxansipHoe nNpousBe/ieHHe BEeKTOPOB
ITpoekuus BexTopa Ha ock. KoopauHaTel BekTopa. CKajsipHOE IPOU3BEACHHUE BEKTOPOB.
IIpakTH4YeckHe 3aHATHSA 8
1 BekTopsl. JleicTBUS ¢ BEKTOPaAMH.
2 JlekapToBa cucTeMa KOOpAMHAT B MPOCTPAHCTBE. YPABHEHUE OKPYNKHOCTH, chepbl, MIOCKOCTH.
PaccrosHne Mex 1y Toukamu
3 JleiicTBUs ¢ BEKTOpaMH, 3alaHHbIMH KoopauHaTaMu. CKaJIsIpHOE IPOU3BEACHNUE BEKTOPOB.
4 BekxropHoe ypaBHeHHE NpAMOW M IUIOCKOCTH. Vcmonap30BaHME BEKTOPOB IIPU JOKA3aTEIIbCTBE
TEOPEM CTEPEOMETPUHU.
Paznen 3.Hauana 44
MaTeMaTH4eCKOro
aHa/IM3a
Tewma 3.1. Conepxanne 32
HuddepennmpoBanne 1 BBeaeHue noOHATHS MOCIEA0BATEIbHOCTH.
byHKIHIA. ITocnenoBarenpHOoCTH. CIOCOORI 3aJaHUS U CBOMCTBA YHCIIOBBIX IMOCIea0BaTeapbHOCTeH. [ToHaTue
0 Ipeziesie nocne10BaTesIbHOCTH. CyIlecTBOBaHNE NIPE/Iea MOHOTOHHON OrpaHUYEHHOM
nocyenoBareabHOCTH. CyMMUpOBaHUE TIOCeI0BaTeIbHOCTEH. beckoHeuHo yObIBaroIas
reOMETPHUUYECKasi IPOrPECCHsI U €€ CyMMa.
2 HenpepbiBHOCTE pyHKIMIH
[ToHsiTHE O HENIPEPBIBHOCTH (DYHKIIHH. 18
3 BBenenue noHssiTHsI NPOU3BOAHON QYHKIIUU
[TpousBonHas. [loHsiTHe 0 Npou3BogHON HYHKINH, €€ IKOHOMUYECKUI U GU3UUECKUN CMBICIL.
4 Beruucienue npousBoaHoi GyHKUIMHU
[TpaBuna nuddepeHnpoBanus 1 TabIUIA TPOU3BOIHBIX.
5 I'eoMeTprUYeCKUil CMBICJ IPOU3BOIHOM

13




YpaBHEeHHE KacaTeIbHOU K TpaduKy QyHKIUH.

IIpousBoaHas c10:KHOM QYHKIMHU
ITpou3BoiHbIe 0OpaTHON (PYHKIIMU U KOMIO3MLUHU (PYHKIIHIA.

IIpunoxenus Npou3BOAHOM
MOHOTOHHOCTh (DYHKIIMH. DKCTPEMYMBI.

Bropas npousBoaHas.

['eomerpuyecknii U PU3NIECKUI CMBICT BTOPOH POn3BOAHON. HaxoxieHne CKopocTH st
npoIriecca, 3alaHHOro (GopMyIIoi U rpaduKoM. BEITyKIIOCTh, BOTHYTOCTh TpaduKa (QyHKIUH.
Touku neperuoa.

Pemenune NMPUKJATHBIX 3aJ1a4

HpI/IMepBI HCIIOJIB30BaHUA HpOHSBOI[HOﬁ AJI HaXOXACHHA HANTYYHICro PEIICHUA B IIPUKIAIHBIX
3agadax.

IlpakTHyeckne 3aHATHS 14

1 YucnoBas nociie10BaTeIbHOCTh, CIIOCOOBI €€ 3aaHus, BBIYMCICHUS YICHOB MOCJIEJ0BATEIbHOCTH.
[Ipenen mocnenoBatensHOCTH. beckoHewHO yObIBarOIIas reoMeTpryecKast
porpeccusl.

2 IIpou3BoHasA: MEXaHUYECKUM U T€OMETPUYECKUI CMBICII IPOU3BOAHOM.
VYpaBHeHHE KacaTeJbHOU B 00IEM BH/IE.

3 [TpaBwiia u popmyiel quddepeHIpoBaHUs, TAOIHIIA TPOU3BOTHBIX JIEMEHTAPHBIX (DYHKITUH.

4 [TpaBuia u popmynsl quddepeHpoBanus, Ta0IMIA TPOU3BOIHBIX JIEMEHTAPHBIX (YHKIUH.

5 WccnenoBanmne GyHKIUN C TTOMOIIBIO TTPOU3BOTHOM.

6 HccnenoBanue (yHKIMU C IOMOUIbIO POU3BOAHOM.

7 Haxosxnenne HauOoJbIIero, HAMMEHBIIETO 3HAYSHHS U SKCTPEMAaJIbHBIX
3HAYEHUN QYHKIIMHU.

Tema 3.2. IlepBooOpaznas | Conepxanune 12
Y MHTErpai 1 HNurerpuposanue

[TepBooOpasnas u unterpan. Tabnuua nepBooOpa3HbIX. BerunciaeHne HeonpeaeaeHHOro 8
uHTerpayia. OnpeaeneHHblil MHTerpai U ero ocHOBHbIE cBolicTBa. @opmyna HeroTona-JleliOHMIA.
ITpuMmeHeHne onpeaeIEHHOro HHTerpaila Juisi BBIYMCIECHUS VIO KPUBOJMHENHON Tpaneuun

2 Bbiuncienue onpeaeéHHOro HHTErpaJjia
®opmyna HetoToHa — JleitOHuIa 115 BBIYMCIIEHUST OonpeAenéHHoro uurerpana. [Ipumepst
PUMEHEHUs HHTEerpaia B (pU3MKe U TeOMETPUN

IIpakTHYecKHe 3aHATHSA 4

1

\ Wurerpan u nepooOpaszHas. Teopema Hetorona —JleitOnuna.
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2|

[IpyumeHeHne nHTerpana K BIYUCICHUIO (PU3MUECKUX BEJIMYUH U IJIOMAJCH.

Pa3neu 4.
KomOunarTopuka, 14
CTATHCTHKA, TEOPHS
BEPOATHOCTEM
Tema 4.1. DnemeHTbI Copnepxanue 6
KOMOWHATOPHUKHU 1 DJ1eMeHThl KOMOMHATOPUKH
OcHOBHBIE TIOHATHS KOMOMHATOPUKH. 3a/1a4H Ha MOACYET YHUCIIA Pa3MELICHH, IEPECTaHOBOK, 2
coueranuil. Penienue 3a1a4 Ha nepeOop BapUaHTOB.
2 DJIeMeHTbl KOMOMHATOPUKH 4
®dopmyna buaoma HeroTona. CBoiicTBa OMHOMUHANBHBIX KOd(hpuireHToB. TpeyroibHUK 2
ITackass.
IlpakTH4yeckne 3aHATHS 2
1 Hcropus pa3BUTHsS KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEN M CTATUCTUKU U UX POJIb B Pa3IMYHbBIX
cdepax yenoBeuecKoi xu3HeneareabHocTu. [lpapuna komOnHaTopuku. Perenne KOMOMHATOPHBIX
3aj1a4d. Pasmelenus, coueranus u nepecraHoBku. bunom HeroToHa
u TpeyroybHuK Ilackais. IIpukiagnele 3agaun.
Tema 4.2. Di1eMeHTEI Coaepskanmne 8
TEOpUHU BEPOATHOCTEN U 1 DJIeMeHThI TeOpHHU BePOATHOCTE
MaTeMaTHYECKOM CoObITHE, BEpOSITHOCTh COOBITHS, CII0KEHUE U YMHOKeHHe BeposTHocTell. [TonsaTue o
CTaTUCTUKU HE3aBUCUMOCTH cOObITUH. [lucCKpeTHas ciayyaiiHasi BEIMYMHA, 3aKOH €€ pacIpe/ieICHUsL. 2
YucnoBble XapakKTepUCTUKU JUCKPETHOH ciiydaifHoM BenuunHbl. [IoHsATHE 0 3aKOHE OOJIBIINX 6
YHCell.
2 DJIEeMEHTBI MAaTEeMATHYECKON CTATHCTHKH
[pencraBnenne qaHHBIX (TaOJHUIBI, THArPaMMBbI, TpPadUKH), TeHepalibHask COBOKYITHOCTb, 2
BbIOOpKA, cpeniHee apudmernueckoe, Meauana. [loHsaTHe 0 3a7jauaXx MaTeMaTHYECKOW CTATUCTHKHI
IIpakTHYecKkue 3aHATHSA 2
1 Knaccuueckoe onpeneneHue BEpOSTHOCTH, CBOMCTBA BEPOATHOCTEN, TEOPEMA O CYyMME
BeposiTHOCTEN. Brruncnenue BepostHocte. [Ipukitagnele 3agaun. [IpeacraBienne 4uciIoBbIX
nanHblX. [IpukianHele 3ana4u.
Pa3nen 5.
I'eomeTpuueckue Te1a u 30
NOBEPXHOCTH BpallleHHs
Tema 5.1. Muororpannuku | Cogeps:kanue 14
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OcHOBHBIE 3/IEMEHThI MHOTOIPAHHHKA
Bepmunsl, pédpa, rpanu MHOrorpanHuka. Pa3séprka. MHororpanusie yribl. Beimykibie
MHOTOTpaHHUKH. Teopema Diiepa.

2 IIpuzma
ITpsimast u HakstoHHas npusma. [IpaBwibHas npusma. [lapamnenenunen. Kyo. 8
3 IMupamuaa
IIpaBuibHasg nupamuja. Y ceu€HHas nupamua. Terpasp.
4 IIpencrapiieHue 0 NPABUJILHBIX MHOTOIPAHHUKAX
Cummetpus B KyOe, B mapajienenuresie, B npusme u nupamuje. Ceuenue Kyoda, mpusmbl U
MUPAMHU/TIBI.
IlpakTH4Yeckue 3aHATHS 6
1 Paznuanbie BUBI MHOTOTPAaHHUKOB. VX M300pakeHu .
2 Ceuenust, pa3BepTKu MHOrorpaHHukoB. [Inomans noBepxnoctu. Buasl cummerpuii B
MIPOCTPAHCTBRE.
3 CumMmeTpust TeJl BpallleHUs 1 MHOTOTPaHHUKOB. Berunciienue miomaaei 1 00beMOB.
Tema 5.2. Tena u Coaep:xanue 6
MOBEPXHOCTHU BpaIICHUS 1 HuauHaAp U KOHYC
[ununnp, konyc. Yced€Hublil konyc. OcHOBaHUE, BBICOTA, OOKOBasi MOBEPXHOCTh, 00pa3yroiasi,
pa3Béptka. OceBble CEUEHUS U CEUEHHUs, NapajuleIbHble OCHOBAHUIO 4
2 Ilap u cepa
[Tap u cdepa, nx ceuenusi. KacarenbHas miocKoCcTh K cdepe.
IIpakTHYecKkHe 3aHATHSA 2
1 \ Pemrenue 3a1au Ha HaXOXKJEHUE IIEMEHTOB TEJl BPAIICHUS
Tewma 5.3 U3mepenus B Conep:xanue 10
T€OMETPUH 1 O0bém
O06bEM u ero uzmepenue. Uuterpanbaas popmyna ooséma. Dopmyiel o0bEMa Kyoa, 4
MPSIMOYTOJIBHOTO TIapajuieNienune1a, Ipyu3Mbl, muauHaApa. opmynsl 00bEMa HIUIUHAPA U KOHYCA.
DopmyIiel 00bEMa 11apa U TUIOMAAN CHEPHI.
2 Ilnomaau moBepxHoOCTH
®opMmyJibl TUIOLIAIM TOBEPXHOCTEN IIMIMHpPA U KoHyca. [logobue Ten. OTHOMIeHHe rouanen
MOBEPXHOCTEH M 00HEMOB MOTOOHBIX TEN
IIpakTnyeckune 3aHATHSA 6

1

Brlunciaenue miomagu HOBCpXHOCTCﬁ.

2

Brruncienne miomanay noBEpXHOCTEN.
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3

| Beruncienne 0658MOB Tell.

Pa3neun 6. [loBTOpeHue

Tema 6.1.
YpaBHEHHUs U HEPABEHCTBA

Copaep:kanue

40

1

YpaBHeHHUS M CHCTEMBbI YPABHEHUIA.

PanmonaneHele, MppalMOHAIBHBIC, IOKA3aTENbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS U
CUCTEMBI. PaBHOCUIIBHOCTD YpaBHEHHU, HEPABEHCTB, CUCTEM.

OcCHOBHbIE IPUEMBI HX peLICHHs (Pa3I0KeHHEe HA MHOKUTEIHN, BBEJICHHE HOBBIX HEH3BECTHBIX,
NOJICTAHOBKA, rpaHueCKHii METO).

HepaBeHcha. PaHI/IOHaJ'IBHBIe, HppalruoOHAJIBHBIC, IMTOKA3aTCIIBHBIC U TPUTOHOMETPHUICCKUE
HCPAaBCHCTBA. OCHOBHBIC IMPUCMBI X PCILICHU.

HUcnonb3oBanue ¢cBOMCTB M rpauKoB (PYHKUMA NPU peliecHUN YPABHEHUI U HEPABEHCTB.
Meton unrepBanos. M300paxeHne Ha KOOpAUHATHON TNIOCKOCTH MHOKECTBA

pelIeHnil ypaBHEHU U HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX cucTeM. [I[pumenenune
MaTEeMaTUYECKUX METOJIOB JUIsl PEIIEHHUS COIePKAaTEIbHbBIX 3a/1a4 U3 PA3IMYHBIX 00s1acTel HaAyKu
Y IpakTUKK. VIHTepripeTanus pe3ynbTara, y4eT peajJbHbIX OrpaHUYEHUN.

20

IIpakTH4yecKkue 3aHATHSA

20

Kopuu ypaBHeHuil. PaBHocunbHOCTH ypaBHeHUH. [IpeobpazoBanue ypaBHEHUI.

OcHOBHBIE IPHUEMBI pElICHNs YpaBHEeHU. Perienre cuctemM ypaBHeHHIA.

Vcnionp30BaHue CBOMCTB U TpadukoB (QYHKIMIA JIsl pEIICHUs] YPABHEHUH 1 HEPABEHCTB.

HpI/IMeHeHI/IC OCHOBHBIX HpI/IéMOB PCHICHUA pallMOHAJIBbHBIX ypaBHeHI/Iﬁ

IIpuMeHeHre OCHOBHBIX TPUEMOB PEIICHHS MPPAlMOHAIBHBIX YPABHEHHI

IIpuMeHeHre OCHOBHBIX ITPUEMOB PEIICHHs] HPPAMOHAIBHBIX YPABHEHHUN

HpI/IMeHeHI/Ie OCHOBHBIX HpI/IéMOB PCHIICHUS ITOKA3ATCIbHBIX ypaBHCHI/Iﬁ

IIpuMeHeHrEe OCHOBHBIX TPUEMOB PEIICHHS] IOKA3aTEIbHbIX YPABHEHUN

OO NP |IWIN -

ITpruMeHeHre OCHOBHBIX NPUEMOB pelIeHHs JOrapU(PMHUUECKUX YPaBHEHUH

[EEN
o

IIpuMeHeHre OCHOBHBIX ITPUEMOB PEIICHHs] TPUTOHOMETPUYECKHUX YPABHEHHM

ITpoMesKyTOUHOM ATTeCTALUM

24

Hrtoro

278
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2.3. XapaKTepucTHKA OCHOBHBIX BU/I0B Y4eOHO 1eATeJIbHOCTH CTYI€HTOB

Conep:xkanue o0yueHust

XapakTepuCcTHKA OCHOBHBIX BH/IOB J€AITEJILHOCTH CTY/IEHTOB (Ha
YPOBHE y4eOHbIX el CTBHIA)

BBenenue

O3HaKOMJICHHE C POJIbI0 MAaTEMAaTHKH B HAayKe, TEXHHUKE, SKOHOMHKE,
MH(POPMAIMOHHBIX TEXHOJIOTHAX M MPAKTUYECKON IEATEIIHOCTH.
O3HakOMJICHHE C IEISIMH M 33JadaMH H3YYCHHsS] MAaTEMaTHKH IIPH
ocBoeHun H cnenuanpHocter CIIO

AJITEBPA

Pa3BuTHne noHsATHS
0 Yucje

Brinonnenue apumMeTnyeckux IeHCTBHIA Ha/l YUCIaMH, COUeTast
YCTHBIE U INCbMEHHBIE TPUEMBI.

Haxoxienue npuOiImKeHHbIX 3HAYCHUN BETUYMH U MOTPEIIHOCTEN
BBIYHCIICHUH (AOCOIIOTHON M OTHOCUTEIIBHOMN); CPABHEHUE YHCIIOBBIX
BBIPaKCHUM.

Haxoxxaenue ommoOok B NpeoOpa3oBaHUX U BBIYUCIECHUSIX
(oTHOCHTCS KO BCEM ITyHKTaM MPOrpaMMBbl)

Kopuu, crenenu, jiora-
pudmbI

O3HaKOMJIEHHE C IOHITHEM KOPHsI N-Il CTENEHU, CBOWCTBaMU
paJMKaIoB U MPAaBUIIAMU CPABHEHUSI KOPHEM.

@opMyIMpPOBAHUE ONPEAEIICHUSI KOPHS U CBOMCTB KOPHEH.
Brrunciienre u cpaBHEHUE KOPHEH, BBINIOJIHEHUE TPUKUAKHA 3HAYEHUS
KOpHS.

[Ipeobpa3zoBanue YUCIOBBIX U OYKBEHHBIX BBIPAKEHUM, COACPIKAIITIX
paguKanbl.

BrimonHenue pacyeroB 1o Gpopmysam, coaepiKamuM paIaKabl,
OCYIIECTBIISIS HEOOXOJUMbIE MOJICTAHOBKHU U MpeoOpa3oBaHusl.
Onpenenenye paBHOCUIBHOCTU BbIpAXEHUM ¢ panukanamu. Peenue
HMPPALMOHAIIBHBIX YPABHEHUH.

O3HaKOMIJICHHUE C TIOHATUEM CTETICHH C IEHCTBUTEIbHBIM
MOKa3aTeJeM.

Haxosx/ieHne 3Ha4eHHI CTETIeHH, UCTIONb3Ys TPH HEOOXOIUMOCTH
WHCTPYMEHTAJIbHBIE CPECTBA.

3anuceIBaHUE KOPHS N-i CTETIEHH B BUE CTETICHH C IPOOHBIM
MoKazareiaeM U Hao0opoT.

®opmyIHMpOBaHUE CBOWMCTB CTENEHEN. BhIunClIeHNE CTENEHEN ¢
paLMOHAIIBHBIM ITOKA3aTeJIEM, BBINIOJHEHUE TPUKUIKHA 3HAYCHUS
CTEIIEHU, CPAaBHEHHUE CTEIICHEM.

[IpeoOpa3oBaHue YHCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COAEpPKAIINX
CTEIEeHU, TPUMEHSISI CBOMCTBA. PellleHre moKa3aTeabHbIX YPAaBHEHUM .
O3HakoMIJIEHHE C MPUMEHEHHEM KOPHEW U CTETIEHEH MPU BHIYMCICHUH
CPEIHHUX, JECJICHUH OTPE3KA B «30JI0TOM ceueHun». Pemenue
TIPUKJIAJHBIX 33724 Ha CJIOKHBIE IIPOLIEHTHI

IIpeodpazoBanue
aJredpanvecKux
BbIPaKEeHHU I

Brinmonnenue npeoOpa3zoBaHuii BeIpaKeHUH, MPUMEHEHHE (POpMYII,
CBSI3aHHBIX CO CBOWCTBAMU CTETCHEH U JorapudMoB.

Omnpenenenne 00J1aCTH TOMYCTUMBIX 3HAYEHUH JTOTapuhMUIECKOTO
BhIpaKeHUs. Penenue norapudMudecknx ypaBHeHUN

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE TOHATHUSA

N3yueHne paanaHHOTO METOJIa U3MEPEHHUSI YIJIOB BPAILEHUS U UX
CBSI3U C IpaJycHOi Mepoii. M300paxkeHne yrioB BpallleHus Ha
OKPY>KHOCTH, COOTHECEHUE BEJIMYUHBI YIJIA C €r0 PACIIONOKECHHUEM.
dopmyupoBaHUE ONPEAEICHUN TPUTOHOMETPUUECKUX (PYHKITUH JIIst
YTJIOB ITOBOPOTA M OCTPBIX YIJIOB MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U
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00BsACHEHHE UX B3aMMOCBSI3U

OcHOBHBIE TPUTOHOME-
TpUYecKHe TOKIeCTBa

[IpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB IS
BBIYMCIICHUS 3HAUEHUN TPUTOHOMETPUUYECKUX (PYHKIIMI 1O OJHOU U3
HUX

IIpeoOpa3oBanusi npo-
CTelIINX TPUTOHOMETPH-
YeCKHMX BbIpasKeHU i

W3ydeHnne 0CHOBHBIX (OPMYJI TPUTOHOMETPUU: (OPMYITBI

CJIOKCHHSL, YIBOCHUS, IPE0OPa30BaHUsI CYMMBI TPUTOHOMETPUICCKUX
byHKIMI

B IIPOM3BEACHHUE U TIPOU3BEICHUS B CYMMY U IPUMEHEHHE MTPU
BBIUMCIICHUH 3HAYCHHS TPUTOHOMETPUYECKOTO BBIPAKEHUS U
YIIPOILEHUS €TO.

O3HaKOMJICHHE CO CBOWCTBAMH CUMMETPHH TOUYCK HA CAMHUIHON
OKPYKHOCTHU ¥ IPUMEHEHHE UX JIJIsl BEIBOJA GOPMYI IPUBEICHUS

IIpocreiiine TPUTroOHO-
MeTpH4YeCcKHe YpaBHe-
HUS U Hepasencmaa

Pemenue no ¢popmynam U TPUTOHOMETPUUECKOMY KPYTY MIPOCTEHIINX
TPUTOHOMETPUUYECKUX YPABHEHU M.

[TpumeHeHre 0OIIUX METOIOB PEIICHHs ypaBHEHHH (PUBEICHUE K
JMHEWUHOMY, KBaJIpATHOMY, METO/JI PA3JIOKEHHSI HA MHOKUTEIIH,
3aMEHBI IEPEMEHHOMN) MIPU PEIICHUHA TPUTOHOMETPUYECKIX
YpaBHECHUH.

YMeHue oTMeuaTh Ha Kpyre peieHus NpoCTEHIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB

APKCHHYC, aDKKOCHHYC,
APKTAHTeHC YUCJIA

O3HakoMJIEHHE C MIOHATHEM O0paTHBIX TPUTOHOMETPUUYECKUX
GyHKIUH.

W3yuenue onpeneneHnii apKkCUHyca, apKKOCHHYCa, apKTaHTeHCa
grcia, GopMyIHMpPOBaHUE MX, H300paKEHNE HA €IMHUIHOM
OKPYXHOCTH, TPUMEHEHNE NPU PEIICHUN YPAaBHCHUI

®YHKIINU, UX CBOMCTBA U TPA®UKH

DOYyHKIUH.
IonsiTHe 0 HeMpepbIBHO-
CTH (PYHKUMHU

O3HakoMJIEHHE C MIOHATHEM MEPEMEHHOM, IPUMEpaMu 3aBUCUMOCTEN
MEXIY IIEPEMEHHBIMU.

O3HakoMJICHHE C MOHATHEM IpaduKa, ONpeieleHue NPUHAIIEKHOCTH
TouKkHU Tpaduky ¢yHkuuu. Onpenenenue mno Gopmysie mpocreimeit
3aBHCUMOCTH, BUJa ee rpaduka. Beipaxxenue no gpopmyiie oqHoMH
IIEPEMEHHON 4epe3 IpyTHe.

O3HakomJieHHE ¢ onpesiesieHrneM (QyHKINH, (OPMYJINPOBAaHUE ETO.
Haxoxpaenue obgactu onpeienenus u 00JacTi 3HaU€HUN PYHKIUH

CpoiicTBa QpyHKIUM.
I'paduueckast uuTep-
nperanus. Ilpumepsl
(pyHKIMOHAJIBHBIX 32-
BHCHMOCTEH B peajbHbIX
npoueccax U siBJIeHUSX

O3HakoOMJIEHHE ¢ TpUMepaMu (PYHKIIMOHATIbHBIX 3aBUCUMOCTEN B
peaJIbHBIX MPOLIECCaX U3 CMEXHBIX TUCLUIUIMH.

O3HaKOMJIEHHE € JOKAa3aTEIbHBIMU PACCYXIECHUSIMH HEKOTOPBIX
CBOMCTB JTMHEHHON U KBapaTUYHON (QYHKIUH, IPOBEIECHNE
WCCIIeIOBaHUS TMHEHHOM, KyCOUHO-THHEHHOH, TPOOHO-THHEHHON 1
KBaJpa-

TUYHOW (DyHKIMH, OocTpoeHue ux rpadukos. [loctpoeHne u ureHne
rpaduxoB pynkuuii. MccnenoBanue GpyHkuuu.

CocraBieHue BU10B PYHKLUH 110 JTaHHOMY YCIIOBHIO, PELIEHHE 3a7a4
Ha SKCTPEMYM.

Brinonnenue npeobpazoBanuii rpaduka GyHKIMH

Oo0paTHble pyHKINH

Wzyuenue nonsamus obpamuoii ¢pynxyuu, onpeaeneHie Buaa u
nocmpoerue spaguxa 0opamuol hynkyuu, Haxoxcoerue ee 001acmu
onpedenenus u oonacmu 3navenuil. [IpumMeHeHre CBOUCTB QyHKUIUI
IIPY MCCIICIOBAaHUY YPAaBHEHUH M PEIICHUH 3379 Ha YKCTPEMYM.
O3HaKOMJICHHE C TTOHITHEM CIO0XHOU QYHKITUN

CreneHHble, MOKa3a-

Boruncnenne 3HaueHni GyHKIMI 0 3HAYEHUIO apTyMEHTAa.
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TeJIbHbIE, JIOrapudmu-
YyecKHe M1 TPUTOHOMe-
Tpruyeckne QyHKIUM.
OOpaTHbIe TPUTOHOMe-
Tpuuyeckne GyHKIUM

Omnpenenenue NON0XKEHUS TOUKH Ha TpaduKe 10 ee KOOpIAUHATAM U
HA00OPOT.

Hcnons3oBanne CBOMCTB GYHKITUN JIJIS1 CPAaBHEHUS 3HAUCHUM
CTereHel u orapudmos.

[Toctpoenue rpadMKoB CTENIEHHBIX U JJOrapu(pMUUECKUX QyHKIIHH.
Pemienune nmokazaTenbHBIX U JIOrapuPMUUECKUX YPABHEHUH U
HEPaBEHCTB 110 U3BECTHBIM AJIFOPUTMAaM.

O3HaKOMJICHHE C TIOHSATHEM HETIPEPhIBHOM MeprHoAnYecKor (PyHKINH,
(dbopMynMpoBaHUE CBOMCTB CHHYCA M KOCUHYCA, IOCTPOCHHUE UX
rpauKoB.

O3HakoMJICHHE C MIOHATHEM FapMOHMUYECKUX KOJIeOaHUH U
IIpUMepaMu TapMOHUYECKUX KOJIEOaHUN JUIsl OIMCAHUS [IPOLIECCOB B
¢busuke

U ApYTuX 00JIacTAX 3HAHMSL.

O3HakoMJIEHHE C MIOHATHEM Pa3pbIBHOM MEPUOINYECKON QYHKINH,
(opMyIHpoOBaHUE CBOMCTB TAHT€HCA U KOTAHT'€HCA, IIOCTPOCHUE UX
rpaduKoB.

[IpumeneHne cBONCTB (PYHKIMI JIJIs1 CPAaBHEHUS 3HAYCHUM
TPUTOHOMETPUYECKHX (PYHKUIUH, pEIICHUS] TPUTOHOMETPHYECKUX
YpaBHEHUH.

Ilocmpoenue epaghuxos 06pamublx MpueOHOMEMPU4ECKUx QyHKYuu u
onpeoenenue no spaguram ux coUcms.

Brimonaenue npeobpazoBanus rpaduKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocienoBaTeIbHOCTH

O3HaKOMJIEHHE C IOHATHEM YHMCIOBOU MIOCIEN0BATEIbHOCTH,
crocobaMu ee 3a7jaHusl, BBIYMCIECHUSIMU €€ YJICHOB.
O3naxomaenue ¢ NOHAMUEM npedend nocied08ameIbHOCmU.
O3HaKOMJIEHHE C BBIYUCIEHUEM CYMMbl OECKOHEYHOT'O YHCIIOBOTO
psifia Ha IpUMEpPE BBIUUCIIEHUS CYMMbl OECKOHEUHO yOBIBAOLIEH
F€OMETPHUYECKON ITPOTPECCUM.

Pemienue 3a1a4 Ha npuMeHeHUE POPMYIIBI CYMMbI OECKOHEUHO
yObIBaIOIEN T€OMETPUIECKON MTPOrpeccun

IIpousBoanas u ee npu-
MEHeHHe

O3HaKOMJIEHHE C IOHATHEM IIPOU3BOJHOM.

N3yuenue u popMynupoBaHue ee MEXaHUYECKOTO U
rE€OMETPUUYECKOT0 CMBICIIA, N3YUEHHE aITOPUTMA BBIUNCIICHUS
MIPOM3BO/IHOM Ha MpUMEpE BBIYUCIIEHNSI MTHOBEHHOM CKOPOCTH U
yTJI0BOTO KO3 HLIMeHTa

KacaTeJIbHOM.

CocraBieHue ypaBHEHHUs KacaTeJIbHOM B 00IEM BH/IE.

YcBoenue npasuil quddepeHIMpOBaHMs, TaOIHUIIbI
MIPOU3BOIHBIX3JIEMEHTAPHBIX (DYHKIUH, MPUMEHEHUE JUIs

g depeHIIMpOoBaHUS

(GYHKLIUH, COCTaBIEHHs YPAaBHEHHSI KacaTeIbHOM.

N3yyenue TeopeM o CBSI3U CBOMCTB (PyHKIUU U TPOU3BOAHOM,
(hopMyIHpOBKA HX.

[IpoBeneHue ¢ MOMOIIBIO TPOU3BOIHON UCCIIEIOBAaHUS (PYHKIIUH,
3aJJaHHOH (POopMYITOH.

YcTaHoBNIEHUE CBSI3U CBOMCTB (DYHKIIMH U IPOU3BOJHON MO UX
rpadukam.

[IpuMeHeHne MPON3BOHOM IS PEIICHMS 3a]1a4 Ha HaX0KJICHHE
HauOOJIBIIEr0, HAMMEHBIIIET0 3HAUEHHSI U Ha HaXO0XKJICHUE
IKCTpeMyMa
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IlepBooOpa3nasn
H MHTerpa

O3HakoMJICHHE C TIOHATHEM HHTETpajia v MepBOOOpa3HOM.
W3ydenue mpaBuiia BEIYUCICHUS TIEPBOOOPA3HON U TEOPEMBI
Herorona— JleitOauna.

Pemienue 3a1a4 Ha CBsI3b IEPBOOOPA3HOI U €€ IPOU3BOIHOM,
BBIUMCJIEHUE [1€PBOOOPA3HON 1151 TaHHON (PYyHKIMH.
Pemenue 3a1ay Ha IpUMEHEHNE UHTETpaa I BBIYUCICHUS
(U3NYECKUX BEJIMYMH U IUIOIAAeH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUsI M CHCTEMBI
yPaBHEHU
HepaBeHncTBa u cucre-
MbI HEPABEHCTB € IByMsl
nepeMeHHbIMH

O3HaKOMJICHHE C IPOCTEHIINMHU CBEIECHUSAMU O KOPHSX
anreOpanyecKnx ypaBHEHUH, MOHATUAMU HCCIICIOBAHUS YPABHEHUH U
CUCTEM

YpaBHEHUH.

N3y4enne Teopun paBHOCUIBHOCTH YPABHEHUM U €€ IIPUMEHEHHUS.
[ToBTOpEHME 3amKCH pElIEHUs CTaHAAPTHBIX YPAaBHEHUM, IPUEMOB
peoOpa3oBaHusl YPaBHEHUH ISl CBEICHUS K CTaHJapTHOMY
YPaBHEHHUIO

Pemenue panuoHanbHbIX, HPPALMOHANIBHBIX, IOKA3aTENbHbBIX U
TPUTOHOMETPUUYECKUX YPABHEHUM U CUCTEM.

Hcnonb3oBanue cBONCTB U rpadMKOB (PYHKIMI U1 peLieHus
ypaBHeHUH. [I0BTOpEHNE OCHOBHBIX ITPUEMOB PELICHUS CUCTEM.
Pemenue ypaBHEeHUiA ¢ IPUMEHEHHUEM BCEX IIPHEMOB (pa3ioKeHUs Ha
MHO>KUTEJH, BBEIEHUSI HOBBIX HEU3BECTHBIX, [10/ICTAHOBKH,
rpaduuecKoro MeTo/a).

Pemenue cucreM ypaBHEHUH C IPUMEHEHUEM Pa3IMYHbIX CIIOCOOOB.
O3HakoMJIeHHE ¢ OOIMMH BOIPOCAMH PELICHUS HEPABEHCTB U
WCTIOJIb30BaHNE CBOMCTB U TpadUKOB (PYHKIIHI ITPH peICHUN
HEPABEHCTB.

Pemenue HepaBEeHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM
pa3IUYHbIX CIOCOOOB.

[IpumeHeHne MaTeMaTUYECKUX METOJOB JIJISl PELICHMUS
coJiepKaTeNbHbIX 3a7a4 U3 pa3IMyHbIX 00JacTell HAyKH U MPAKTUKH.
WHTepnpeTupoBaHue pe3ynbTaToB C YYETOM PEaJbHBIX OTPAHUYEHUH.

9JEMEHTBI KOMBUHATOPUKHU, TEOPUU BEPOATHOCTEU U CTATUCTHKHU

OcHOBHBIE TOHATHUSA
KOMOHMHATOPUKH

N3yyenue npaBuia KOMOMHATOPUKHU U IPUMEHEHHE NPU PELICHUH
KOMOWHATOPHBIX 33/a4.

Pemenne koMOMHATOPHBIX 337a4 METOJIOM Ilepedopa U 1O MpaBUILy
YMHOKEHHS.

O3HaKOMJIEHHE C TOHSITUSIMH KOMOMHATOPUKU: Pa3MEILIEHUSIMH,
COYETaHUSIMH, IEPECTAHOBKAMU U (hOpMYJIaMHU Il UX BBIUUCIICHUS.
OObscHeHrEe U IpUMeHeHue GopMyJI 171l BBIYUCICHUS pa3MEeLIeHHH,
NIEPECTAaHOBOK M COYETAHUI IIPU PEILIEHUU 3a4au.

Oznakomienue ¢ 6uHoMom HetoToHa u TpeyronpHukoM [ackans.
Perienue npakTHuecKux 3ajjayu ¢ UCHOIb30BAaHUEM MOHATHHA U MpaBUII
KOMOMHATOPUKHU

DJIeMeHTBI TeOpHuH
BepPOSITHOCTE

N3ydenue KI1acCu4ecKoro onpeacseHus: BEpOSITHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.

PaccMoTpenue npuMepoB BEIYUCIIEHUS BEPOSITHOCTEN. Pelienue
3a/1a4 Ha BBIYHMCIICHUE BEPOSITHOCTEH COOBITHIT

IIpeacraBiieHne JaHHBIX
(Ta®aMubI, AMATPAMMBI,

rpadgukn)

O3HakoOMJIEHHE C MPECTABIEHUEM YUCIIOBBIX JAHHBIX U UX
XapaKTePUCTUKAMMU.

Pemenne npakTudyeckux 3anad Ha 00pabOTKY YHCIOBBIX
JTAHHBIX ,BBIYMCIICHUE UX XapAKTEPUCTUK

21




I'EOMETPUA

IIpsiMble ¥ I0CKOCTH
B IIPOCTPAHCTBE

DopMyIMpPOBKa U MPUBEACHHUE T0KA3ATEIbCTB IPU3HAKOB B3aMMHOI'0
pacIookKeHus MPSAMBIX U IJIOCKOCTEHN. Pacrio3HaBaHue Ha yepTexax
U MOZCJIAX Pa3iIUYHBIX CIIy4acB B3aMMHOTI'O PACIIOIOKECHUS TIPS~
MBIX U IUTOCKOCTEH, apryMEHTUPOBAHUE CBOUX CYXKICHUM.
DopMyJIMPOBAHUE ONIPEACIICHUI, TPU3HAKOB U CBOWCTB
NapajuieJbHbIX U NEePIEHIUKYISIPHBIX IUIOCKOCTEN, IBYTPAHHBIX U
JIMHEVHBIX

YTJIOB.

BrinonHeHue nocTpoeHus yrioB MEXAY IIPSMBIMU, IPSIMOU U
IJIOCKOCTBIO, MEXKY IIJIOCKOCTSIMU IO ONHUCAHUIO U PACIIO3HABAHUE
ux

Ha MOJEJIAX.

[IpuMeHeHne IPU3HAKOB U CBOMCTB PACIIOJIOKEHUS IIPSIMBIX U
IJIOCKOCTEMN MpU PELICHUH 3a]a4.

N300pakeHne Ha pUCYHKaX U KOHCTPYHUPOBAHHUE HA MOJEISIX
MEePIEHAUKYISIPOB U HAKJIIOHHBIX K TUIOCKOCTH, IPSIMBIX,
IapajuIeIbHbIX

IUIOCKOCTEH, YTIIOB MEKIY MPSIMON U TUNIOCKOCTBIO 1 00OCHOBaHHE
IIOCTPOEHHUS.

Pewienue 3a1au Ha BBIYKMCIIEHHE TEOMETPUUECKUX BEJIMYHUH.
OnuceiBaHKUE PACCTOSTHUS OT TOYKHU JI0 IUIOCKOCTH, OT MPSAMOM 110
IJIOCKOCTH, MEX]1y IJIOCKOCTAMM, MEXK]Ty CKPEIIMBAIOIIUMHUCS
MIPSIMBIMH,

MeX/1y MPOU3BOJILHBIMU (PUTYpaMU B TPOCTPAHCTBE.
DOopMyIMPOBAHKE U TOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX
(Teopem cyliiecTBOBaHUS, CBOWCTBA).

N300pakenne Ha YyepTexax U MOJICISIX PACCTOSHUS K 00OCHOBAHHE
CBOMX CyxaeHui. OnpeneneHue U BEIYUCICHUE PACCTOSIHUMN B
npoctpaHcTBe. [I[pumenenue GopmyI U TeOpEM ITIAHUMETPUH JIJIS
peuieHus 3aaay.

O3HaKOMJIEHHE C TOHSITHEM NapauIeIbHOTO MPOESKTUPOBAHUS U €TO
cBoiictBamu. Qopmynuposarue meopemsi 0 NIOWaAoU OpmMo2oHaAlb-
HOU NPOeKyuU MHO20Y20IbHUKA.

[IpumeneHue Teopuu A1 000CHOBAHUS OCTPOCHUIN U BHIUNCIIEHUH.
ApPryMEHTHpOBaHUE CBOUX CYKIEHUN O B3aUMHOM PACIIOIOKEHUH
MIPOCTPAHCTBEHHBIX (pUTyp

MHoOrorpaHHuKH

Onucanue U XapaKTepUCTUKA Pa3IMYHbIX BUJIOB
MHOTOTPaHHHUKOB,[IEPEYUCIEHUE X MIEMEHTOB U CBOMCTB.
N300pakeHne MHOTOIpaHHUKOB U BBIMOJIHEHHUE TOCTPOCHUS Ha
N300pakeHUsIX U MOJETISIX MHOTOI'PaHHHUKOB.

Borunicnenne MTuHEHHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(Urypanusx, apryMeHTUPOBAaHHE CBOMX CY)KJICHHH.
XapaKkTepuCTUKa 1 U300pakeHUE CeUEHUs, pa3gepmKu
MHO202PAHHUKOE, BBIYACIICHHUE IIOLIAEH IIOBEPXHOCTEH.
[TocTpoenue mpocTelmmx ceueHuit Kyoa, Ipu3Mbl, TUPAMU/IBL.
[Ipumenenue (HakToB U CBEIEHUH U3 ITAHUMETPHUH.
O3HakOMJIEHHE C BUJaMH CUMMETPHUIl B IPOCTPAHCTBE,
(bopMyIHpOBaHUE ONPEEICHUI U CBOWCTB. XapaKTepUCTUKA
CUMMETPUH TeJ

BpAIllEHNs] U MHOTOTPAaHHUKOB.

[IprMeHeHne CBOMCTB CUMMETPHUM NPH PEIICHUU 3a/1a4.
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Hcnonws3oBanne mpruoOPETEHHBIX 3HAHUHN ISl HCCIICIOBAHUS U
MOJICJIMPOBAHUS HECIIOXKHBIX 3a/1a4.

N3o0paxeHne OCHOBHBIX MHOTOTPAHHHUKOB M BBITIOJIHEHUE PUCYHKOB
110 YCJIOBUSIM 3a/1a4

Tejia 1 MOBEPXHOCTH
BpallleHusl

O3HakOMJICHHE C BUJAMH TeJl BpalleHus, opMyJIupOBaHuE X
ONPEACIICHUN U CBOMCTB.

@opMyIMPOBAHKUE TEOPEM O CEYEHUU LIapa IJIOCKOCTHIO U
IJIOCKOCTH, KacaTelbHOM K cdepe.

XapakTepucTuka u u300pakeHre TeJl BpallleHus, UX pa3BepTKH,
CEUYECHUS.

Pewrenue 3a1a4 Ha NOCTpOEHUE CEYEHUI, BBIUNCICHUE JUIVH,
paccTosiHuM, yrios, mioniagei. [Iposenenne nokazaTeabHbIX
paccyXIeHHI NPy PELICHUH 3aa4.

IIpuMeHeHre CBOMCTB CUMMETPUHM IPH PELICHUU 3a/Ja4 Ha Teja
BpallleHUs, KOMOMHAIIUIO TEJ.

N300pakeHre OCHOBHBIX KPYTJIBIX TEIl U BHIMIOJTHEHUE PUCYHKA TI0
YCIIOBHIO 33J1a41

I/I3Mepemm B reoMeTpum

O3HaKOMJIEHHE C OHIATUSAMH IJIOLIAAN U 00BbEMa, aKCHOMaMU U
CBOMCTBAaMH.

Pemrenue 3a1a4 Ha BRIYHCIICHHE TUTOMIAICH TNIOCKHX (HUTYP C
IIPUMEHEHUEM COOTBETCTBYIOLINX (OpMYyI U (HaKTOB U3
IJIAHUMETPUH.

N3ydenue TeopeM 0 BHIYUCICHUU 00BEMOB ITPOCTPAHCTBEHHBIX TEJ,
pelieHre 3a1a4 Ha IpUMeHeHue (GOpMyJl BEIUUCICHHSI 00bEMOB.
N3yuenue Gopmyi a1 BBIYMCICHUS TUIOIIAECH TOBEPXHOCTEN
MHOTOTPaHHUKOB U TE€J BPALLCHHUS.

O3HaKOMJIEHHE C METOJIOM BBIYMCIIEHUS IUIOIIAN [IOBEPXHOCTH
cepsl.

Pemenue 3anay Ha BbIYMCIIEHUE TUIOMAAEH IOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TeEJl

KoopauHaTtel 1 BeKTOpPHI

O3HakOMJIEHHE C IOHATHEM BeKTOpa. M3ydeHne nekapToBoil CHCTEMBI
KOOPJMHAT B POCTPAHCTBE, IOCTPOCHUE MO 3aJaHHBIM KOOPAHHATAM
TOYEK U IUIOCKOCTEH, HaXOXKAEHUE KOOpAUHAT To4eK. HaxoxaeHue
YpaBHEHUH OKPYXHOCTH, CepbI, MIOCKOCTU. Brruncnenue
pPacCTOSTHUN MEXIY TOYKaMHU.

N3yudeHne cBOMCTB BEKTOPHBIX BEJIWYMH, IPABHUII PA3I0KECHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, MIPABUII HAXOXKIACHUS
KOOPJMHAT BEKTOPA B MPOCTPAHCTBE, MPABWII JEHCTBUI C BEKTOPAMH,
3a/1aH-

HBIMU KOOPJIMHATAMH.

[IpuMeHeHne TeopHuH NPHU PELICHUH 3a7a4 Ha JEHCTBUS C BEKTOPAMHM.
N3yueHne cKaIpHOTO IIPOU3BEICHNS BEKTOPOB, BEKTOPHOTO
yYpaBHEHUS MPSAMOH U IUIOCKOCTHU. [IpuMeHeHne Teopun Npu peleHnu
3a/1a4 Ha JACUCTBUS ¢ BEKTOPAaMHU, KOOPIMHATHBINA METOJI, IPUMEHEHNE
BEKTOPOB ULl BBIUYNCIICHUS BEJIMYUH YITIOB U PACCTOSTHUM.
O3HaKOMJICHHE C JOKA3aTEIIbCTBAMU TEOPEM CTEPEOMETPHUH O
B3aUMHOM DPACIIOJIOKEHUH MPAMBIX U IUIOCKOCTEH ¢ UCIIOJIB30BAHUEM
BEKTOPOB
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3. YCJIOBUSA PEAIN3AIIMU TPOT'PAMMBI JUCHUTTJIMHBI
3.1. TpeOboBaHUSA K MUHMMAJILHOMY MATEPHAIBLHO-TEXHUYECKOMY OOecredeHHI0

Peanm3arust mporpamMmpl TUCIUTUTMHBI TpeOyeT HaIWYUs y4eOHOro KaOWHEeTa
(bU3UKHN, MATEMATHKH M CTATUCTUKU.

O6opynoBanue yueOHOTO KaOMHeTa:

- Croun mpenogaBaTens — 1 mirT.

- Cton st AEMOHCTPAIIMOHHBIX OTBITOB — 1 TIT.

- Cton ayIuTOpHBIN IBYXMECTHBIN — 15 mT.

- Cryn npenoaaBarens — 1 mir.

- Crynbs aynuropabie — 30 miT.

— Hkad mst xpanenust 060pyJ0BaHUS — 3 IIT.

Texuuyeckue cpeacTBa 00yUeHUS:

- NIepCOHABHBIN KOMITBIOTEp B cOope - 1 miT.

- npoekTop mynbtumenuiiapii NEC v260 - 1 .

- uHTepakTHBHas qocka Hitachi Star Board - 1 miT.

- M®YV nazepuoe Canon i-sensys MF 4410 - 1 .

[IporpammHoe obecrnieueHue:

— Microsoft Windows XP Professional Open License: 47818817,

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

- 7-Zip CBoboanas aunenzuss GNU LGPL;

— Adobe Acrobat Reader DC becruiatHOe nmporpaMMHOe 00eCTICUeHHE;

- Mozilla Firefox Coboanoe nporpammuoe ooecrnieuenne GNU  GPL u
GNU LGPL;

— Google Chrome Coboanas nunensus BSD.

3.2. UudopmanmorHHoe odecnevyeHue 00yueHus
Ilepeyens  pexomMenayembIX  y4eOHbIX  u3aaHuii, MHTepHer-pecypcos,
JAOIOJIHUTEIbHOM JIUTEPaTyPhI

OcHoBHas:

1. Aranacsa JI.C., B.®. byry3o0s, C.b. Kagomnie u np.  I'eomerpus. 10-
11 xnacc: yueOHMK i1 OOIEOOpa30BaTEeNbHBIX OpraHu3alnuii:  0a30BbIA U
yrayonennsiil yposau: Mocksa: [Ipocsemenne. 2017 r.

2. boromonoB, H. B. Maremaruka: y4yeOHUK JJIsI  CPEAHETO
npodeccronansHoro oopasosanus / H. B. Boromonos, I1. M. Camoiinenko. — 5-¢
u3a., nepepad. u jgorn. — MockBa | M3marensctBo IOpaiit, 2020. — 401 c¢. —
(ITpodheccuonanproe odOpasoanue). — ISBN 978-5-534-07878-7. — Tekcr
anextpouubiii // DBC FOpaiit [caiiT]. — URL: https://biblio-online.ru/bcode/449006.

3. Munaues, B. C. Marematuka: y4eOHUK M HPAKTUKYM ISl CPEIHErO
npodeccuonansuoro obpazosanms / B. C. IllumaueB, mox pemakumeir A. H.
TuxoHnoBa. — 8-¢ u3n., nepepad. u non. — Mocksa : M3natensctBo FOpaiit, 2020.
— 447 ¢. — (IlpodeccuonansHoe odpazosanue). — ISBN 978-5-534-04609-0. —
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Tekct: oamekrponnsii /[ OBC  Opaiir [caiit]. — URL: https://biblio-
online.ru/bcode/448276

JlonoiHATEIbHAS
1. AnmaroB A.B. Maremaruka [DnekTpoHHblid pecypc] @ yaeOHOe mocodue
mis CIIO / A.B. AmmatoB. — DICKTpOH. TEKCTOBbIe HaHHbIC. — Caparos:

[IpodobpazoBanme, 2017. — 96 c. — 978-5-4488-0150-1. — Pexum nocrymna:
http://www.iprbookshop.ru/65731.html

2. Hamunarep, B. A. Maremaruka: TpPUTOHOMETPUYECKUE YPABHECHUS H
HEPaBEHCTBA . ydeOHOe MMocoOue I cpeaHero npodeccuonaibHOro oopazoBanus / B.
A. Namunarep. — 2-e uzn., ucnp. u gon. — Mocksa: M3narensctBo FOpaiit, 2019. —
136 ¢. — (IIpodeccuonanproe obOpasoBanme). — ISBN 978-5-534-08453-5. —
Tekcr: osnextponneii  //  DOBC  IOpaiit [caiit — URL: https://biblio-
online.ru/bcode/438910

3. Marematuka. [lpaktukym: yudeOHOe mocoOWe JUii  CPEHEro
npodeccuonanibHoro obpazoBanus / O. B. TarapuukoB [ ap.]. — Mocksa
UznarensctBo FOpaiit, 2019. — 285 ¢. — (IlpodeccronanbHoe oOpa3oBaHue). —
ISBN 978-5-534-03146-1. — Tekcrt : anekrponnsiii // OBC Opaiir [caiit]. — URL:
https://biblio-online.ru/bcode/43390.

4, Kypnanst: Bectanuk MI'TY um H.D. baymana. Cepust EcrecTBeHHBIE
HayKu

HNuTepHer- pecypcesl:
1. www. fcior. edu. ru (MudbopmanuoHHBIC, TPESHUPOBOYHBIC U
KOHTPOJIbHBIC MaTEPHAJIBI)

2. http://school-collection.edu.ru Enunas  koiuiekuus — 1UGPOBBIX
00pa30BaTEIIbHBIX PECYPCOB

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

4.  http://www.lektorium.tv  JIEKTOPUYM [TPOCBETUTEJILCKUI
ITPOEKT
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4. KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHUA INCIHUIIJIMHBI

Pe3yabTarnl 00yyenust
(ocBOeHHBIE YMEHMNSI, YCBOEHHBIE 3HAHHUS)

DopMbI U METOAbI
KOHTPOJISI M OLCHKH
pe3yJabTAaTOB 00y4YeHMsI

B pesynbrare  OCBOCHHS  JUCHUIUIMHBI
oOy4JaroIuiics JOJKEH YMeTh:
— yMETh HCIOJIB30BaTh MPHOOPETCHHBIC

3HAHUS U YMEHUS B IIPAKTUYECKOMN JESITEIbHOCTH
U IIOBCEHEBHOM KU3HHU,

— yMEThb  BBINOJHATH  BBIYHUCIEHUA U
npeoOpa3oBaHus;

— YMeTb pellaTh ypaBHEHUS U HEPaBEHCTBA,;

—  yMeThb BBINOJIHSATh neicTBUs C
GbyHKIUAMY,

— yMETh BBIIOJIHATD JNENUCTBUSA C

IrcoOMCTPUICCKUMU (bHpraMI/I, KoopanHaTaMHu H
BCKTOpaMH,

—  YMeETb CTPOUTH v M CCIIe10BATh
MAaTEMATUYECKUE MO/IEIIH.
B pe3yJibTare OCBOCHMUS JTACIUTITAHBI

O0Oy4Yaronuiics 10HKEH 3HATh!

— 3HAYEHHE MAaTEMaTUYEeCKOM HayKH IS
pelleHNs 3a1ay, BO3HUKAIOIIMX B TEOPUU U
IIPAKTUKE; IMHUPOTY MU B  TOXKE  BpeMs
OTPaHUYECHHOCTh NPUMEHEHHUsI MATEMAaTHUYECKUX
METOJOB K aHaJIU3y U UCCIIEIOBAHUIO IIPOLIECCOB
U SIBIICHUH B TIPUPOJIE U OOIIIECTRE,;

— 3HAYeHHWEe  INPAaKTUKA U  BOIPOCOB,
BO3HUKAIOIIUX B CaMOM MaTeMaTWKe IS
bopMHpOBaHHUS M PaA3BUTHUS MaTEMaTUYECKON
HAayKd, WCTOPUIO pPa3BUTHUS TOHATHA YHCIA,
CO3JIaHHS MaTeMaTU4YECKOTO aHanu3a,
BO3HUKHOBEHUS U PAa3BUTHs T€OMETPUH;

—  YHHBEPCAJIbHBIN Xapaxkrep 3aKOHOB
JOTUKA MATEMaTUYECKUX PpACCYXKIAEHUH, HX
IPUMEHUMOCTh BO BCEX 00JIaCTIX YeJIOBEUECKON
NEATEIbHOCTH;

BEPOSITHOCTHBIN XapakTep
ITPOIIECCOB OKPYKAIOIIET0 MUPA.

pa3IUYHBIX

OLICHKAa BBIITOJIHCHUS
HHAWBUIYAJIbHBIX SaIIaHI/Iﬁ C
HCIIOJIB30BaHHNCM

Pa3HOYPOBHEBBIX 3a]1a4
OIICHKa BBHITIOJTHEHUE 3aJaHui
JUISl TEMAaTHYE€CKOTO KOHTPOJIS

OLIEHKA PEe3yJIbTaTOB
cobecenoBaHMs II0 3aJaHUSAM
TEMaTHYECKOTO KOHTPOJIS
OTICHKA 3aIIUTHI peepaTon
JK3aMeH
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