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1. TACHIOPT PABOYEN IMPOT'PAMMBI YUYEBHOM JIUCITATIIMHBI
MATEMATHKA

1.1. ITosicHUTEAbHAS 3AIUCKA

[Iporpamma o61ieo06pa3oBaTeabHOM yueOHOM AucCHUIUIMHA «MaremaTuka»
npeiHa3HayeHa Uil  W3y4YeHUsT  MaTreMaTMKd B NIpodeccHoHaIbHBIX
oOpazoBarenpHpix opranmzamusax CIIO, peanu3yrommx 00pa3oBaTENbHYIO
IporpaMMy CpeaHero ooémero oOpa3oBaHUS B MpeEJesax OCBOCHHUS OCHOBHOMU
npodeccuonansHoit obpaszoBarenbHoi mporpamMmel OIl CIIO IIIICC3 na 6Gaze
OCHOBHOT0 00111eT0 00pa30BaHus MPHU MOJTOTOBKE CHEIHAIUCTOB CPEAHETO 3BEHA.

[Iporpamma  pa3pabotana Ha  ocHoBe IIpuMepHONl  mporpaMmsbl
o01reo0pazoBaTebLHOM y4eOHOU JTUCITUTITUHBI «MaremaTHuka» TUTS
npodeccHoHANIbHBIX ~ 00pa3oBaTelIbHBIX oOpraHu3aiuii, TpedoBanuii @OI'OC
CpeaHero oouero o0pa3oBaHMsl, NPEAbIBISIEMBIX K CTPYKTYpE, COACPKAHUIO U
pe3yibpTaTaM OCBOCHHS yueOHOM NUCHMIUIMHBI «MaremMaThka», B COOTBETCTBUU C
PexoMenganusiMu o opraHU3alliy MOJYyYEHUsl CPEIHEro ooIero oopa3oBaHus B
npejienax OCBOEHHsI 00pa30BaTENIbHBIX MPOTrpaMM CPENHEro NpoPecCUOHATBHOIO
oOpa3oBaHMsi Ha 0a3e OCHOBHOIO 0OOIEero oOpa3oBaHUSI C y4yeToM TpeOOoBaHUM
(denepanbHBIX TOCYJApPCTBEHHBIX 00pa30BaTEIbHBIX CTAHJIAPTOB U IOIY4aeMOM
CHCIMAILHOCTH  CPEJHEro  MpodeccHoHAIbHOrO  oOpa3zoBaHus  (IHCBMO
JlenaprameHTa rocy1apCTBEHHOW MOJIUTUKU B c)epe MOATOTOBKM pabouux KaJapoB
u JIITIO Muno6puayku Poccun ot 17.03.2015 Ne 06-259), ¢ yuérom I[IpumepHoii
OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMbl CpPEIHEro o00miero oOpa3oBaHus,
0J100peHHON penieHneM (peaepaibHOr0 y4eOHO-METOIMUECKOTO O0OBEIUHEHUS T10
obmiemy oopazoBanuio (mpotokos ot 28 urons 2016 r.Ne 2/16-3).

Conepxanue mporpaMMmbl «MaremaTuka» HaIpaBIICHO Ha JOCTH)KEHUE
CIEIYIOIIUX LeJIe:

e obOecneueHrne CGHOPMHUPOBAHHOCTH IIPEJACTABICHUM O COIHAIbHBIX,
KYJIbTYPHBIX U HCTOPHUYECKHUX (PAKTOpax CTAaHOBJICHHS] MaTCMaTHKHU;

e oOecrieueHre CHOPMHUPOBAHHOCTH JIOTUUECKOTO, aJTOPUTMHUYECKOTO U
MaTeMaTHYECKOTO MBIILICHHS,

* oOecrnieueHre C(HOPMHUPOBAHHOCTH YMEHUN MPUMEHSTh IOJTYUYEHHBIE
3HAHWS MPU PEIICHUH Pa3IMYHBIX 33134,

* oOecrieueHue CHOPMUPOBAHHOCTH TMPEACTABICHUM O MaTeMaTHUKE Kak
4acTH  OOIIEYEIOBEYECKOW  KYJbTYphl, YHHUBEPCAIBLHOM  S3BIKE  HAYKH,
MTO3BOJISIONIEM OTTMCHIBATh M M3y4aTh PeabHBIC MPOIIECCHI U SBJICHUS.

B mporpamMmy BKJIIOYEHO COIEp’KaHHE, HalpaBieHHOE Ha (OPMHUPOBAHUEC Y
CTYJICHTOB KOMIIETCHIIUM, HEOOXOAUMBIX i KadecTBeHHOro ocBoenus OIT CITO
[MIICC3 nHa 6a3e OCHOBHOTO 00ImIero 00pa3oBaHHS C IOJYYEHHEM CpPEIHETO
obmero oOpa3oBaHUsI.

[IporpamMa MOXET UCIONB30BATHCA JAPYTUMH  TPO(ECCHOHATHLHBIMU
o0pa30oBaTeNbHBIMU  OpPraHU3ANMAMH,  PEATM3YIOMUMH  00pa30BaTEIbHYIO
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porpamMmy CpeaHero oomero oOpa3oBaHus B mpenenax ocBoeHust ocHoBHOU Ol
CIIO IIITICC3 na 6a3e 0CHOBHOI'O OOIIEro 00pa3oBaHUsI.

1.2. Ob6mas xapakTepucTUKA y4e00il 1M CUMIINHBI:

Marematuka  sBisietcss  ¢GyHAAMEHTaIbHOM  0O0mIeoOpa3oBaTenbHON
JUCHUIUIMHON CO  CIIOKMBIIMMCSL YCTOWYUBBIM COJCpKAHUEM U OOIIHUMHU
TpeOOBAHUSAMU K MOATOTOBKE CTYACHTOB.

[Ipu ocBoenun cnenuanbHocTer CIIO  coumManbHO-?KOHOMHYECKOTO
npoduns 1npodeccHoHaTbHOrO O00pa30BaHMsS MaTeMaTuka u3y4aeTcs Oosee
yriyOneHHo, Kak nmpoduiabHas ydeOHas JUCIUILIINHA, YYUTHIBAIOMIAS CHEU(DUKY
OCBAMBAEMBIX CIEIUATBHOCTEM.

DOTO BBIpaXaeTcs B COJEPXKAHUM OOYUYCHHMs, KOJHMYECTBE 4YaCOB,
BBIZICIISIEMBIX Ha W3YyYCHHE OTICIBHBIX TEM NPOTPAMMBI, TITyOMHE WX OCBOCHUS
CTYJIEHTaMH, O0BEME U XapaKTepe MPAKTUUCCKUX 3aHSATUH, BUIaX BHEAYIUTOPHOU
CaMOCTOATENIbHON pabOThI CTYCHTOB.

OO6mue 1enu n3y4eHus MaTeMaTUKU TPAJAUIIMOHHO PEAM3YIOTCSl B YETHIPEX
HaIpaBJICHUSX

1) oOmiee mpeacTaBiicHHe 00 UACSIX U METOJaX MaTEMAaTHKH;

2) UHTEJUICKTyalbHOE Pa3BUTHE;

3) oBnajieHue HEOOXOJMMBIMH KOHKPETHBIMU 3HAHUSIMHU U YMEHUSIMU;

4) BoCTIUTATEIILHOE BO3/ICHCTBHE.

[Ipodunuzanust ueneld MaTeMaTHYECKOro OO0pa30BaHUSI OTpa)kaeTcs Ha
BBEIOOpE TIPHOPUTETOB B OpPraHU3ANMHM YYEOHOM MEATCTLHOCTH CTYIAEHTOB. Jlis
COIMATIbHO-?KOHOMUYECKOTO Tpoduiasi mpodeccuoHaIbHOro 00pa3oBaHusl BEIOOD
nened CcMemaeTcss B IparMaTUYeCKOM HaIlpaBlICHUM, MPeTyCMaTpUBAIOIIEM
YCWJIICHHE W paCHIMpPCHHE NPHUKIAJTHOTO XapakTepa W3YyYCHHUS MaTEeMaTHKH,
MIPEUMYILLECTBEHHON OpPHUEHTAllMA HA AJITOPUTMUYECKUN CTWJIb IMO3HABATEJIBHOU
JESTEeTLHOCTH.

N3yuenne Marematuku kKak npoduiibHON 0011e00pa3oBaTesibHON y4eOHOM
JTUCHUIUIMHBI,  yYYUTHIBAIOIIEW  crenu@uKy  OCBaMBae€MbIX  CTyJACHTaMH
cnermanbHocT CIIO, oOecrieunBaercs:

* BEIOOPOM Pa3IUYHBIX TOJIX0/I0B K BBEJICHUIO OCHOBHBIX TTOHSTHIA,

*hOpPMHUpPOBAaHHEM CHCTEMBbI  y4eOHBIX 3aJaHUi, OO0ECIEeUUBAIOIINX
s (HEeKTUBHOE OCYIIECTBICHUE BEIOPAHHBIX 11E€JIEBBIX YCTAHOBOK;

e oOorameHueM CHeKTpa CTWied ydeOHOM JeATeIbHOCTH 3a CueT
COTJIaCOBaHUS C BEIYIIUMH ACATEIHPHOCTHBIMU XapaKTEPUCTUKAMHU BBIOPAHHOU
CIEUATBHOCTH.

[IpodunbHas cocTaBisoIas OTpaKkaeTcss B TPEOOBAHUSX K IMOJATOTOBKE
oOy4Jaromuxcsi B 4aCTH:

e o0mel cHUCTeMbl 3HAHWK. COJIEpXKATCIbHBIC MPUMEPhI HMCIIOIb30BAHHMS
MaTeMaTUYECKHUX UEeH U METOI0B B TPO(PECCHOHATBLHOM eI TeILHOCTH,

* YMEHHUI: pa3jiudrie B ypOBHE TPeOOBaHWUU K CIIOKHOCTH MPUMEHSIEMBIX
ITOPUTMOB;



* MPaAKTUYECKOTO WCIOJIb30BaHUS TMPUOOPETEHHBIX 3HAHUNA WU YMCHHM:
WHJUBUYAIIBHOTO Y4YEOHOrO0 OIbITa B MOCTPOCHUM MATEMaTUYECKUX MOJEINEH,
BBITIOJIHEHUH UCCIIEIOBATEIbCKUX MMPOEKTOB.

Takum o0pasom, peanuzanus COJACPKAHUS YUYEOHOW JUCHUILIUHBI
OPUEHTUPYET HAa MPUOPUTETHYIO POJIb MPOLIECCYATbHBIX XapaKTEPUCTUK y4eOHOMH
paboThl, 3aBUCAIIMX OT Mpoduis MpodecCHOHATBLHOTO 00pa30oBaHus, MOJyUCHUS
OTbITA HCIOJIb30BAHUS MATEMAaTUKH B COJEPXKATENIbHBIX M MPOQPECCUOHATBHO
3HAYUMBIX  CHTyallUsgX TI0  CPaBHEHHI0O C  (hOPMaIbHO-ypPOBHEBBHIMU
PE3yIbTATUBHBIMHU XapaKTEPUCTUKAMU OOYICHHUS.

Copepxanue y4yeOHOM IUCHMIUIMHBI pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMH COJICPKaTEIbHBIMU JIMHUSMH OOYYCHHsI MaTeMaTHKEe. O YHCIaX,
U3yYCHHE HOBBIX W OO0OOIICHHE paHee H3yYEHHBIX oreparuii (BO3BEJACHHE B
CTETICHb, W3BJICUCHHE KOPHSA, Jorapu(MupoBaHHWE, CHHYC, KOCHHYC, TaHTCHC,
KOTAHI'CHC U OOpaTHBIC K HUM); U3yUYCHHE HOBBIX BUIOB YHCIIOBBIX BBIPAKCHHN U
dbopMys; COBEPIICHCTBOBAaHHUE MPAKTUYECKUX HABBIKOB U BBIYUCIUTEIBHOU
KyJbTYphI, PacCUIMPEHHE M COBEPIICHCTBOBAHUE alreOpanveckoro ammnapara,
chOPMHUPOBAHHOTO B OCHOBHOW IIIKOJIE, M €ro MPUMEHEHHE K pPEIICHUIO
MaTEeMaTUYECKHUX U MPUKIAJIHBIX 3a/a4;

* TEOPETHKO-PYHKIIMOHAIbHAS JUHUSA, BKIIOYAIONIAs CHUCTEMATU3AINI0 U
pacumperue cBeJAeHU 0 (PYHKIUAX, COBEPUICHCTBOBAHUE IPAPUUECKUX YMEHHUIA;
3HAKOMCTBO C OCHOBHBIMH HJESIMH M METOJaMH MaTEMaTHYECKOTO aHain3a B
o0beMe, TO3BOJSIIONIEM HCCIIEIOBAaTh dSJEMEHTapHble (YHKIMH W pemaTh
MPOCTEUIITINE TEOMETPUIECKHE, (PU3NIECKUE U IPYTHUE TPUKIIATHBIC 3a/1a4H,

* JIMHUS YpaBHCHWH W HEPABEHCTB, OCHOBAaHHAas Ha IIOCTPOCHUU W
UCCIICIOBAaHNHA MaTEMaTUYECKUX MOJIEJICH, MepeceKaronascs ¢ anredpandeckon u
TEOPETUKO-PYHKIIMOHAIBHOW ~ JIMHUSMH W BKIIOYAMONIAs  pPa3BUTHE W
COBEPIIICHCTBOBAHUE TEXHUKU alreOpandeckux NpeoOpa3oBaHUN HJisi pelIeHUs
ypaBHEHUHN, HEPABEHCTB M CHUCTEM; (HOPMHUPOBAHHE CIIOCOOHOCTH CTPOUTH H
MCCJIEI0BATh MPOCTEHIINEe MaTeMAaTHUYECKUE MOJIETH MPU PEIICHUH MPUKIIATHBIX
3a/1a4, 3a71a4 U3 CMEKHBIX U CIEIUATBHBIX TUCIIUILINH,;

* TEOMETpUYECKas JIMHUS, BKIIOYAIONIAs HATJSIHBIE TPEICTABICHUS O
MIPOCTPAHCTBEHHBIX (PUTYpax U U3yUYECHHE UX CBOMCTB, OPMUPOBAHUE U PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpa)KE€HWs, Pa3BUTHE CIIOCOOOB TI'E€OMETPUUYECKHUX
U3MEPCHHM, KOOPJAWHATHOTO W  BEKTOPHOTO  METOJMOB Il peUIeHUs
MaTEeMaTHYECKHUX U TPHUKIATHBIX 3a/ad;

* CTOXacTWYecKas JMHUSA, OCHOBaHHAs Ha pPa3BUTUM KOMOWHATOPHBIX
YMEHUH, TPEICTABICHUH O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKpY>KaroIIero Mupa.

B TemaTmdeckux IiaHax MmporpaMMbl YYeOHBIN MaTepuail MpeCcTaBiieH B
dbopme uepemyromerocsi pa3BepTHIBAHUS OCHOBHBIX COJIECPKATENbHBIX JIMHUN
(anreOpamdeckoit, TEOPETHKO-(PYHKIIMOHATLHON, YpPaBHEHHH UM HEPaBEHCTB,
re€OMETPUYECKOM, CTOXACTUYECKOH), 4YTO TMO3BOJIIET THOKO HCIOJIb30BATh HX
pacmoyio)KeHUE W B3aMMOCBS3b, COCTABJATH PabO4YMil KaJCHIAPHBIM TUIaH, TO-
pasHOMYy uepedys yueOHble TeMbl (TJaBbl y4YeOHHKA), YYHThIBasS MPODUIIH
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npodeccuonanbHOTO 00pazoBanus, crenuduky crenuansHoctu CIIO, rmyOuny
U3Yy4YEHUsI MaTepuania, ypoOBEHb MOATOTOBKU CTYAEHTOB MO npeamery. U3yuenue
o011eo0pa3oBaTeIbHOM  y4eOHOM JTUCHUIUIMHBI «MaremaTuka» 3aBepIiacTcs
MOJIBEJICHUEM UTOTOB B (hOpME SK3aMEHa B paMKax MPOMEXKYTOUHOM aTTecTaluu
cTtyneHToB B mporecce ocBoeHus ocHoBHou OII CIIO IHICC3 ¢ nmomydueHuem
CpeaHero oo01ero 0opa3oBaHus .

1.3. MecTo y4eOHOI JUCHUIJIMHBI B Y4e0OHOM IJIaHe:

VYyeOnas nucruruinHa «Marematuka: anredpa U Hayajla MaTeMaTH4YeCKOTo
aHaIKM3a, TCOMETPUS» SBIACTCS YICOHBIM MPEAMETOM 00S3aTEIEHON MPEeAMETHON
obmactu «Maremaruka u uapopmatuka» OI'OC cpeanero obmiero 06pa3oBaHusl.
VYueOnas aucuuminHa «MaTemaTHKa» BXOAUT B 1K «OO61ieobpazoBaTeabHast
nonroroBka» yuebHoro miaana I[IIICC3 mo cmemumansroctu CIIO 40.02.01
IIpaBo u opranu3amnusi COUAILHOI0 odecreyeHnsi Ha 6a3e OCHOBHOTO OOIIIETO
oOpa3oBaHMUs.

1.4. JInyHOCTHBIE, MeTampeJAMeTHbIe M TMpPeAMeTHbIe Pe3yJbTAaThl
OCBOEHUS YUeOHOH JUCIUIJIMHBI:

OcBoenue  coaepxaHusi  yd4eOHOM  AMCHMIUIMHBI  «Maremaruka»
00€eCIeunBaeT JOCTIKEHUE CTYACHTaMU CIICIYIONINX pe3)y1bmamaos:

* TUYHOCMHDBIX:

-c()OPMUPOBAHHOCTH TPEACTABICHUM O MaTEMaTHKE KaK YHUBEPCAIbHOM
S3BIKE HAYKH, CPEACTBE MOJICITMUPOBAHUS SBJICHUHA W TPOIECCOB, HIICIX M METOJaX
MaTEMaTHKH,

-MIOHMMaHWE 3HAYUMOCTH  MAaTEeMaTHUKA JUII  HAYyYHO-TEXHHUYECKOTO
mporpecca, CHOPMHUPOBAHHOCTh OTHOIICHHWS K MaTeMaTHKE Kak K 4YacTu
o0LIe4eoBeYeCcKon

KyJbTYypbl UYepe3 3HAKOMCTBO C HWCTOPHUEH pa3BUTHUA MaTEMAaTHKH,
ABOJIIOIIMEN MaTEMATHUECKUX UJICH;

-pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHMS,
QITOPUTMHUYECKON KYJIbTYPhl, KpUTUYHOCTH MBIIIUICHHUS] HA YPOBHE, HEOOXO0IUMOM
JUIs Oyaymien mpogecCHOHaIbHON NeITEIBbHOCTH, ISl TPOIOIKEHNS 00pa30BaHUs
1 caMO0OOpa30BaHuS,

-OBJIaJICHUE MATEMAaTHYECKUMU 3HAHMSIMU U YMEHUSMH, HEOOXOJAUMBIMU B
MOBCEHEBHON  JKM3HU, IS OCBOCHHUS CMEXHBIX E€CTECTBEHHO-HAyYHBIX
JTUCIUTIIMH W JUCHUIUIMH  TpOo(EeCCHOHATBLHOTO IUKIA, JUIS  TOJyYCHHS
oOpazoBaHusi B 00JacTsAX, HE TpeOYyOIUX YyIIyOJIEHHONM MaTeMaTU4ecKon
MOATOTOBKH,

-TOTOBHOCTb M CIIOCOOHOCTH K  OOpa3oBaHWIO, B TOM  YHCIIE
caM000pa30BaHNI0, HAa TMPOTSHKEHUU BCEH JKM3HHU, CO3HATEIHHOE OTHOIICHHE K
HEIMPEPHIBHOMY 00pPa30BaHUI0 KaK YCIOBHUIO YCICITHON MpodeCcCHOHATBHOW W
0O0IIIECTBEHHOH IEATEIHHOCTH,

-TOTOBHOCTh M  CIOCOOHOCTH K CaMOCTOSITEIbBHOW TBOPYECKOW W
OTBETCTBEHHOU JIESITEIILHOCTH,



-TOTOBHOCTH K KOJUICKTUBHOW PabOTe, COTPYAHUYECTBY CO CBEPCTHUKAMHU B
oOpa3oBaTeNnbHOM,  OOIIECTBEHHO  TOJIE3HOH,  Y4eOHO-HCCIIEA0BaTEIBCKOM,
MIPOEKTHOH U JPYTHX BUAAX ACSITEIHLHOCTH,

-OTHOIIIEHUE K TMPOo(ecCHOHAIBHON JEITeTbHOCTH KaK BO3MOYKHOCTH
ydacTUss B PCIICHWW  JIMYHBIX,  OOIECTBEHHBIX,  TOCYIapCTBEHHBIX,
oOlIlIeHAITMOHATBHBIX MTPOOJIEM;

* MemanpeomemHoiXx:.

-YyMEHHE CaMOCTOSITEIIBHO OMPENEATh IENH JEATCILHOCTH W COCTaBISATH
IJIaHBI  JICITEIBHOCTH, CaMOCTOSITEIbHO OCYIIIECTBIISITh, KOHTPOJHUPOBATh U
KOPPEKTUPOBATh JCSATEIBHOCTh; WCIIONB30BaTh BCE BO3MOXKHBIC PECYpCHl IS
JOCTIDKCHHSI TIOCTABJICHHBIX IIeJIeH W peaju3alid IUTAaHOB JICSTEIBHOCTH,
BBEIOMPATH YCIIEITHBIC CTPATETUH B PA3IMYHBIX CUTYAITUSX;

-yMEHHE TIPOAYKTUBHO OOIIATHCSI W B3aWMOJCHCTBOBAaTH B IIPOIIECCE
COBMECTHON  NIEATEIBHOCTH, YYHUTHIBaTh TO3UIMH  JPYTUX  YYaCTHUKOB
NEeATEeTbHOCTH, YOPEKTUBHO pa3peliaTb KOHPIUKTHI;

-BJIaJICHUE HaBBIKAMHU TI03HABATENbHOM, Y4YeOHO-UCCIEAOBATEIbCKON U
MPOCKTHOM JESATEIBbHOCTH, HaBbIKAMHM pa3pelieHusi MnpodsieM; CIOCOOHOCTh U
TOTOBHOCTH K CAMOCTOSITEJIbHOMY TIOMCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a/ad,
MPUMEHEHUIO PA3IMYHBIX METO/IOB IMO3HAHMUS,

-TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIbBHOW HMH(POPMAIIMOHHO-
MO3HABATEIILHOMN JIEATeTLHOCTH, BKIIFOYAsi yMEHUE OPHCHTHUPOBATHCS B PA3IMYHBIX
WUCTOYHHKAX WHPOPMAIMK, KPUTHYECCKH OIICHWBAaTh W HWHTEPIPETHPOBATH
uH()OPMAITHIO, TTOTYIaeMYI0 U3 Pa3IUIHBIX HICTOYHUKOB;

-BJIAJICHUE SI3BIKOBBIMH CpPEJICTBAMH. YMEHHE SICHO, JIOTHYHO W TOYHO
u3JlaraTh

CBOIO TOYKY 3PCHHsI, HCTIOJIb30BaTh a/ICKBATHBIC SI3LIKOBBIC CPEJICTBA,

-BJIaJICHUE HaBBIKAMHU T[IO3HABATEIbHOW pediieKCuu Kak OCO3HAHUSA
COBEpIIIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX TMPOIIECCOB, HX PE3YJIbTaTOB U
OCHOBaHM, TPaHUI] CBOETO 3HAHUS W HE3HAHMsI, HOBBIX MMO3HABATENbHBIX 33714 U
CPEIICTB VISl X JOCTHIKECHHUS,

-11€JIey CTPEMIIEHHOCTh B MOMCKAX u MPUHSITUU penieHui,
CO00PA3UTEIHLHOCTh M UHTYHUIIMSI, PA3BUTOCTH POCTPAHCTBEHHBIX MPECTABICHUM,
CIIOCOOHOCTH BOCIIPUHUMATH KPACOTY M TAPMOHHIO MUPA,

* nPeOMEMmHbIX:

-c()OPMUPOBAHHOCTh MPEJCTABICHUN O MaTeMaTUKE KaK 4YacTH MUPOBOMU
KyJbTYypbl M MECTE€ MATEeMaTUKH B COBPEMEHHOW IMBWIM3AIMH, CIOCOOaxX
ONMCAHUSA SIBJICHUI PEaTbHOTO MUPA HA MATEMATHYECKOM SI3BIKE;

-c(OPMUPOBAHHOCTh TPEACTABICHUM O MaTEMAaTHYECKUX TOHATHUAX Kak
BAKHEUIINX MATEMaTUYECKUX MOJIEIISAX, IMO3BOJSIOIINX OIKUCHIBATH U M3Y4aTh
pasHble IIPOLECCHl W SIBJICHUS; TOHUMAHUE BO3MOXKHOCTH aKCMOMAaTHYECKOTO
IMOCTPOCHUSI MATEMATUYECKUX TEOPUH;

-BJIQJICHUE METOJAMH JI0KA3aTEIbCTB U AJITOPUTMOB PELICHUS, YMEHUE HX
IIPUMEHSATH, TPOBOJUTH JI0KA3aTEIbHBIE PACCYKACHHUS B XOJE€ PEUICHUS 3a1aY;



-BJIQJICHUE CTAaHIAPTHBIMU IPUEMAMM  PELICHUS PalUOHAJIbHBIX U
MPpPalMOHAIbHBIX, TOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI
Y HEPABEHCTB, UX CHCTEM; UCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX MTPOTPaMM, B
TOM YHUCJE Uil TOMCKA MYTH PELICHUS W WJUIIOCTPALMM PELICHUS YPABHEHUU U
HEPABEHCTB;

-cpOpMUPOBAHHOCTh  MpEACTaBICHUH 00 OCHOBHBIX  MOHSTHUAX
MaTeMaTUYECKOr0 aHaJIN3a U UX CBOMCTBAX, BJIAJICHUE YMEHHUEM XapaKTePHU30BATh
noBeficHue (DYHKIMI, MCIOJIb30BAaHUE IMONYYCHHBIX 3HAHWUW ISl OMHCAHUS U
aHaJIn3a peallbHbIX 3aBUCUMOCTEMN;

-BJIQJICHUE OCHOBHBIMH TNOHATUSIMM O IUIOCKMX W MOPOCTPAHCTBEHHBIX
TeOMETpUUYECKUX (UTypaxX, UX OCHOBHBIX CBONCTBAxX; CHOPMHUPOBAHHOCTH YMCHHUS
pacmo3HaBaTh reoMeTpuyecKkne (DUTrypbl Ha dYepTekax, MOJCISAX W B PEaTbHOM
MUpE; MPUMEHEHHE M3YUYEHHBIX CBOMCTB T€OMETPUUYECKUX (PUTYp U HopMyn s
pELIECHNS TEOMETPUUECKHUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,

-c()OPMUPOBAHHOCTH MPEJCTABICHUN O MPOIECCax U SBICHUAX, UMEIOIIUX
BEPOSITHOCTHBIM  XapakKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM
MHPE,0CHOBHBIX IOHATHUSAX JJEMEHTAPHOM TEOPUU BEPOSATHOCTEH; YMEHHM
HaXOJIUTh M OIEHUBATh BEPOSTHOCTH HACTYIUICHHS] COOBITUH B MPOCTEHIINX
[IPAKTUYECKUX CUTYalUsIX U OCHOBHBIC XapaKTEPUCTUKH CIIyUYalHbIX BEJINYUH;

-BJIQJICHUE HABBIKAMMU HCIIOJIb30BAHUS FOTOBBIX KOMIIBIOTEPHBIX IPOTrpPaMM
MIPY PELICHUU 3a7a4.

1.4. PexoMeHayeMoOe KOJHYECTBO 4YacOB HAa OCBOEHHE IPOrpamMMblI
AUCHUTTMHBI:
MaKCHMaJbHOW yueOHOU Harpy3ku oOydaromerocs 381 ywac, B ToM uucie:
o0s13aTeIbHOM ayJIMTOPHOM y4eOHOW Harpy3ku oOyuaromierocs 254
qaca;
CaMOCTOSTEJIbHOM paboThl oOy4atomierocs 127 yacoB (B ToM uucie 22
yaca KOHCYJIbTallHi).



2. CTPYKTYPA U COAEP) KAHUE YUYEBHOM JUCIHHAITJIMHBI
2.1. O0bem yueOHOI TUCHUIJIMHBI M BUIbI Y4e0HOH padoThI

Buj yueOHoii padoThI Oovem uacos
MakcumaJibHas yueOHasi Harpy3ka (Bcero) 381
Obs3aTebHasi ayINTOPHAs yueOHasi Harpy3ka (Bcero) 254

B TOM YUCIJIC.

J'Ia60paTOpHI>I€ 3aHATHA -

PAKTHYECKUEC 3aHATUS 128

KOHTPOJIbHBIE PAOOTHI

KypcoBas padoTa (ITpoeKT) -

T
CamocTrosiTeJIbHasi padoTa ody4yaromerocs (Bcero) 127

Wrorosas arrecranus B popme sx3ameHa

1 B tom uncne KOHCYJIbTAIMK 22 4acoB




2.2. TemaTu4eckuii IJIaH U copep:KaHue Y4eOHOH TuCIUIINHBI «MaTeMaTuKa»

YpoBeHsb
HaumenoBanue Coaep:xxanue yueOHOro MmatepuaJjia, 1a00paTopHble U NPaKTHYEeCKUe padoThlI, Oo6bem
pa3aesoB U TeM CaMOCTOSITe]IbHASI pa00oTa 00y4arouuXcs, KypcoBasi padoT (mMpoeKT) yacop | 2RO
1 2 3 4
Beenenue 2
Tema. Marematuka- | Conep:kanue 2
YHUBEPCAIbHBIN A3bIK | 1 HNneun u MmeToabl MAaTEeMATHKHU
HayKH, CPEICTBO MareMatuka B HayKe, TEXHUKE, SKOHOMHUKE, UHPOPMALIMOHHBIX TEXHOJOTUAX U 1
MOJEIUPOBAHUS PAKTHYECKON AESTEIbHOCTH. 2
SBJICHUH U 2 ey 1 32244 M3yYEeHUA MATEMATHKH
IIPOLIECCOB. MareMatuka B HayKe, TEXHUKE, SKOHOMHUKE, UHPOPMAIIMOHHBIX TEXHOJIOTUAX U
PAKTHYECKON AESTEIbHOCTH.
Paznea 1. Auiredpa 132
Tema 1.1. Pazeutue | Cogep:kanue 20
MOHATHSI O YUCTIE 1 IeJsbie 1 paHOHAJbHBIC YHCIA 2
MHOX€eCTBO pallMOHATIbHBIX YKcel. beckoHeuHast AeCATUYHAS NEPUOINYECKast
npoos. [IpencraBnenne pauoHaIbHOrO YUCIIa B BUJe OECKOHEUHOH 1eCATUYHON
EePUOANIECCKON ApOOU 1 HA0OOPOT.
2 JeiicTBuTesbHble ynucaa. [lpudankénnnie Bprunciaenus. [lpudaunxénnoe
3HAYEeHHE BEJMYUHBI U MOTPEIIHOCTH NMPUOIMKEHUIT 3
Wppanmonaneuelie yncna. Moynb qeidcTBuTesbHOro yncna. [Ipubnmxénnnie
BBIYMCJICHHUSI C IOMOIIBIO KAJIBKYJISITOPA.
3 | KommiaekcHble Yncia
Pemnienue kBagpaTHBIX ypaBHEHHUM C OTPUIIATEIIbHBIM TUCKPUMUHAHTOM.
[ToHsiTHE KOMIUIEKCHOTO Yucha. [[eiicTBUS HaJl KOMIUIEKCHBIMU YUCIaMH,
3anvcaHHbIMU B ajireOpanyeckoi opme.
IIpakTHYecKHEe 3aHATHUS 4

1

| TIpu6IIKEHHbIC BEIYNCIICHHS
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2

‘ [Tpubnm>xE€HHbBIE BEIYUCICHUS

CamocTosiTesibHAs padoTa 00y4arOUXCs
IIpumepHasi TeMaTHKAa BHEAYAUTOPHO padoThI

1,

HpI/IMeHCHI/IG CJIOKHBIX ITPOICHTOB B SKOHOMHUYCCKUX pacqéTax

Tema 1.2. Kopuwu,
CTETeHH, Jorapudmol

Conep:xkanue

34

1

KopHu u cTenenn

KopHu HaTypanpHOM cTeneHu U3 unciia u ux cBoiictBa. CTENeHu ¢
pPalMOHAJIBHBIM ITOKA3aTEJIEM U UX CBOMCTBA. CTENEHHU C JEeHCTBUTEIbHBIMU
nokaszarensiMu. CBOKWCTBA CTENEHH C IEMCTBUTEIBHBIM IMOKA3aTENIEM

Jlorapugm

Jlorapugm ymncia. OcHOBHOE JIorapu(pMUUECKOE TOKIAECTBO. JlecaTuunbie U
HaTypaibHble Jorapudmsl. [IpaBuna neiictBuii ¢ torapudmamu. Ilepexon k
HOBOMY OCHOBAHHIO.

IIpeoOpa3zoBanue ajiredOpanyecKMX BbIPAKECHUN

1 JIOrapu(pMUYECKUX BBIPAKEHUN.

[IpeoOpazoBaHue palMoOHATBHBIX, UPPAIMOHATBLHBIX CTEIEHHBIX, OKa3aTEIbHbIX

IIpa

KTH4YCCKHE 3aHATUA

20

Hp€06p330BaHI/I€ PpalOHAJIbHBIX, UPPAIlHOHAJIBHBIX aﬂre6paﬂqecxnx BI)Ipa}KGHI/Iﬁ

Brruncnenne u cpaBHeHHE KOpHEW. BhITIOHEHNE pacy€TOB C pauKaIaMU.

HaxosieHue 3HaueHuii Jorapudma 1o nporu3BoJIbHOMY OCHOBAHHUIO.

HaxosJieHre 3HaueHuii Jorapudma 1o npomu3BoJIbHOMY OCHOBAaHHUIO

OB WN|F-

Pemenune nppanmoHanbHbIX ypaBHeHHN. HaxoxkneHne 3HaueHn CTeneHen ¢
panMoHaIBHBIMU NTOKa3aTessiMu. CpaBHEHUE CTENEHEN

(o]

Pemenne uppanmoHanbHbIX ypaBHEeHHN. HaxoxieHne 3HaueHni CTENCHEN C
palMOHAIBHBIMY MoKa3zaTeasiMu. CpaBHEHUE CTENIEHEN

Pemenne uppanmoHanbHbIX ypaBHEeHHN. HaxoxieHrne 3HaueHui CTENECHEN C
palMOHAIbHBIMY MOKa3zaTesiMu. CpaBHEHUE CTeNEHEN

[lepexoa OT OAHOTO OCHOBAHUA K JIpyromy. Beluuciaenue u cpaBHeHHe
jorapu@moB.
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9

Pemenue norapudpmudeckux ypaBHeHui. [Ipubnk€HHbIC BBIYMCICHUS U
pelIeHNEe MPUKIAAHBIX 3a7a4

10

Pemenune nmokaszaTebHbIX ypaBHCHHﬁ. Pemenue IMPUKIIaIHBIX 3a1a4.

CamocrosiTesibHasi padoTa 00y4aroIuXCcs
IIpuMepHas TeMaTHKa BHEAyAUTOPHON padoThI
Pemenune ypaBHeHni

Tema 1.3. OcHOBBI
TPUTOHOMETPUH

Conep:xkanue

34

1

BBeeHue 0CHOBHBIX NOHATHHA TPUTOHOMETPUU
Pannannas mepa yria. BpamarenbHoe nBuxenue. CUHYC, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHCJIA.

OcHoBHBIE (hOPMYJIBI TPHTOHOMETPUH

OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA, POopMyJIbl TpuBeaeHUs. CUHYC,
KOCHHYC Y TAHT'€HC CYMMBI U Pa3HOCTHU ABYX yIJI0B. CHHYC M KOCUHYC JJBOMHOTO
yria. @opMmyiibl TOJOBUHHOTO yria. [IpeobpazoBanue cymmbl
TPUTOHOMETPUUECKUX (PYHKIUI B IPOU3BEACHUE U MPOU3BEACHHS B CYMMY.
BoIpakeHre TpUroHOMETPUUYECKUX (PYHKLINNA YEpE3 TAHT€HC MOJIOBUHHOTO
apryMeHTa

Tpuronomerpuyeckue ypaBHeHUs HEPaBeHCTBA
[Ipocreimue TpuroHoMeTpuueckue ypasaenus. [Ipocrenmme
TPUTOHOMETPUUECKHUE HEPABEHCTBA. APKCUHYC, apKKOCUHYC, apPKTAHT€HC

IIpakTHyeckue 3aHATUSA

20

PaanannbIi MEeTO M3MEPEHUS YIJIOB BPAILLIEHUS U CBSI3b C TPAJLyCHOM MEpOU

OCHOBHBIC TPUTOHOMCTPHUUCCKUC TOKIACCTBA

DOopMyIIBI CIIOKEHUS, YIBOCHUSA

IIpeoOpazoBaHre CyMMbl TPUTOHOMETPUUYECKUX (QYHKLINN B MPOU3BEICHUE

[IpeoOpazoBanue MPON3BEACHUS TPUTOHOMETPUUECKUX (PYHKIIUN B CyMMY

[Ipocrenmme TPUrOHOMETPUUECKUE YPABHEHUS

~N OO~ WN|EF

[Ipocrenmme TPUrOHOMETPUIECKUE YPABHEHUS

2 B ToM uncie KOHCYJIbTallU 2 gyaca
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8

[Ipocreiiiine TPUroHOMETPUUECKUE HEPABEHCTBA

9 IIpocreninme TPUrOHOMETPUIECKHE HEPABEHCTBA
10 | ApkcuHyc, apKKOCHHYC, apKTaHT€HC
CamocrosiTesibHAs padoTa 00y4YaloUIuXCcs 8
IIpumepHasi TeMaTHKA BHeayIUTOPHOI padoThI
1.I'padmyeckoe penieHne TPUrOHOMETPUIECKIX YPaBHEHUN M HEPABEHCTB
Tema 1.4.®yHKIHH, Conep:xaHue 26
UX CBOMCTBA U 1 | ®ynknun 1
rpaduku OO6nacTh onpeiesICHUs] 1 MHOXKECTBO 3HaueHur PpyHkuuu. ['paduk GyHKIUN.
[TocTpoenue rpad@ukoB HYyHKIMM, 3aJaHHBIX PA3IMYHBIMU CIIOCOOaMU
2 CaoiicTBa QyHKINH 2
MOHOTOHHOCTB, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTh, IEPUOUYHOCTb.
[TpomexyTku Bo3pacTaHus, yObIBaHMUsI, HAHOOJIbIIIEE M HANMEHBIIIEE 3HAUCHUS, 6
TOYKH dKCcTpeMyMma. [ 'padudeckas HHTepIpeTanus. MpuMephl PyHKITHOHATBHBIX
3aBHCHMOCTEH B peabHBIX MPOIIECCAX U SBICHUSX.
3 OoparHblie pyHKUMU. 2
Oo6unactb onpeneneHns u 00JacTh 3HaUeHU 00paTHON (pyHKUMH. ['paduk
oOpaTHOM QYHKITUU.
4 BBenenne apupmeTnueckux onepanuii Hax PyHKIUAMUA 3
Apudmernueckue onepanuu Haa GyHKIusMu. CiiocxkHas GyHKIUs (KOMITO3ULIHS).
[TonsiTue 0 HEMPEPHIBHOCTU (PYHKITUU
IpakTHyeckne 3aHATHUSA 12

1 [Ipumepsbl 3aBUCUMOCTEN MEX 1y IEPEMEHHBIMH B pEaIbHBIX MPOLIECCAX U3
CMEXHBIX JUCIUIUIMH.

2 Omnpenenenue pynkuuii. [locrpoenne u yteHue rpadgukoB GyHKUUN

3 Omnpenenenue pyukmuii. [locrpoenne u yrenue rpaduxoB GyHKIUN

4 Uccnenoanue ¢pynkimu. CBoCTBa IMHEWHON, KBAIPATUIHOM, KYCOYHO-
JUHEHHOU U TPOOHO-TIMHEWHON (DYHKITHIA.

3) HccnenoBanue pyHkunn. CBONWCTBA IMHEWHOM, KBaAPATUUYHOM, KYCOUYHO-

13




JUHEWHOU U TPOOHO-TUHEHHON (PYHKIIHIA.

HenpepsiBabie u nepuoanyeckue Gyukuuu. OOpaTHbie PYHKIUU, X CBOMCTBA U
rpaduKy.

CamocrosiTesibHasi padoTa 00y4aromuxcs

IIpumepHasi TeMaTHKA BHeayUTOPHOI padoThI 8
1 I'padmyeckoe penieHne ypaBHEHUN 1 HEPABCHCTB
Tema 1.5. Conep:xanue 18
CrencHHbIE, 1 Omnpenenenue QpyHKIUi, HX CBOMCTBA U rpaguKH 2
II0Ka3aTCIIBHBIC, Crenennas Qynkuus, e€ cBoiicTBa u rpaduk. [lokazarensHas QyHKus, e€
JIOTapU(PMIICCKIC 1 cBoiicTBa u rpaduk. Jlorapudpmuueckas GyHkuus, €€ cBOCTBa U rpaduk.
TPUTOHOMCTPUICCKIE Tpuronomerpuueckue QPyHKIMU, UX CBOWCTBA U rpaduku. OOpaTHbIC 6
yHKIHH TPUTOHOMETPUUECKHE (PYHKITUU.
2 Cnoco0bl npeodpa3zoBaHusi rpa)ukoB 3
[TapannenbHbIi IEpeHOC, CAMMETPHUSI OTHOCUTENFHO Hayasia KOOPAMHAT U OCel
KOOpAMHAT, CHMMETPHUS OTHOCUTENBHO MPSAMOM Y=X, pacTsDKEHHE U C)KaThe BIOTb
0Ce KOOpIMHAT.
IIpakTH4yeckne 3aHATHA 4
1 | CpoiicTBa u rpaduku CHUHYyCa, KOCUHYCA, TAHT€HCa U KoTaHrenca. OO0paTHbie
TPUTOHOMETPUYECKUE QYHKIIUH.
2 | [IpeoOpazoBanus rpadvka QyHKIIMU. TPUKIIAIHBIE 3a1a4H.
CamocrosiTesibHas padoTa 00y4arouxcs
IIpumepHasi TeMaTHKa BHeAyAUTOPHON padoThI 8
1.ITocTpoenue rpadukoB GyHKIMIMA
Paznen 2. 37
I'eomeTpust
Tema 2.1.1Ipsameie u | Comep:kanme 16
IUIOCKOCTH B 1 BBeneHue 0OCHOBHBIX MOHATHI CTEPeOMETPUHU 2

MPOCTPAHCTBE

B3anMHOe pacniosniokeHue IByX NpsMBbIX B ITpocTpancTie. [lapamienbHOCTh

3 B ToM uncie KOHCYJIbTallU 2 gyaca
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MPSIMOU U TUTOCKOCTH. [lapannenbHOCTh miockocTen. [lepneH inkyispHOCTh
[Ipsimont u ockocTu. IlepreHIuKyIsp U HaKJIOHHAs. YTOJ MEXAY NPSIMOU U
IJIOCKOCTBIO JIByIrpaHHbIN yroi. YTOJ MEXAY INIOCKOCTSIMH.
[leprieHIUKYISIPHOCTD IBYX IJIOCKOCTEM

I'eomeTpuyeckue npeodpa3oBaHus MPOCTPAHCTBA

[TapajutenpHbIN IEPEHOC, CUMMETPHS OTHOCUTENBHO IIIOCKOCTH. [lapamiensHoe
npoektupoBanue. [lnomans oproroHanbHo npoekiuu M3ob0pakenue
IPOCTPAHCTBEHHBIX QUTYD.

HpaKTH‘IECKI/Ie JaHATUA

1

HpI/I3HaKI/I B3aMMHOI'O PACIIOJIOKCHUA IIPAMBIX. VYron MCIKAY IIPAMBIMMH.
BzaumHoe PaCIIOJIOKCHUC IIPAMBIX U IIOCKOCTEH. HGpl’IeHI[I/IKYJIin N HaKJIOHHAasi
K INIOCKOCTH. YTOJ MCIKIY HpiIMOI;’I H IINTIOCKOCTBIO. TeOpeMLI O B3aMMHOM
PaCIIOJIOKCHUN HpHMOﬁ H IINIOCKOCTH. TeopeMa 0 TpéX IMCPIICHANKYJISAPAx.

[Ipu3Haky 1 CBOMCTBA MAPAJUIEIbHBIX U TIEPIIEHINKYIIAPHBIX TNIOCKOCTEM.
PaccrosiHue OT TOUKH 10 TITIOCKOCTH, OT MPSIMOM 10 TUNIOCKOCTH, PACCTOSTHUAE
MEXY IUIOCKOCTIMU, MEXAY CKpEIIUBAOIIMMUCS NnpsiMbiMu. [lapannensHoe
MIPOEKTUPOBAHUE U €0 CBOMCTBA.

CamocrosiTesibHasi padoTa 00y4arOIIUXCs
IIpumepHasi TeMaTHKa BHeAyAUTOPHON padoThI
1 N300paskeHne NpoCTpaHCTBEHHBIX (UTYP.

Tema 2.2.
Koopaunate!
BEKTOPHI

Conep:xanue

21

1

BBenenne cucremMbl KOOPAMHAT B MPOCTPAHCTBE
[MpsimoyronbHas (1ekapToBa) cucTeMa KOOPAUHAT B IpocTpaHcTBe. Dopmyrna
PACCTOSTHUSI MEXKIY ABYMSI TOUKaMu. Y paBHEHHE CPEpPbl, TNIOCKOCTU U TIPSIMOI.

BekTopbl B IpocTpaHcTBe

Bekrop. Monyns BekTopa. PaBeHCTBO BEKTOPOB. ClI0KEHUE BEKTOPOB.
YMHOKEHHUE BEKTOPA HA YUCIIO0. Pa3iioxkeHrne BEKTOpA MO HAPABIEHUSIM. Y TOJI
ME¥K]y IBYMsI BEKTOPaMHU.

CxaJgsipHoe npou3BeJeHle BEKTOPOB
[Tpoexrus BekTopa Ha och. KoopauHaTs! BekTopa. CKaJIsIpHOE MPOU3BEACHHE

15




‘ BCKTOPOB.

IIpakTH4yeckne 3aHATHSA 8
1 Bekropsl. JIelicTBUs C BEKTOpaMHU.
2 | JlekapToBa cucTeMa KOOPJIUHAT B MPOCTPAHCTBE. YPAaBHEHUE OKPYNKHOCTH,
cdepsl, MI0ckocTH. PaccTosHue MeX 1y TOUKaMu
3 | HeiicTBusi ¢ BeKTOpamH, 3aJaHHBIMH KoopJauHaTaMu. CKajsipHOE MPOU3BEICHUE
BEKTOPOB.
4 | BekTopHOE ypaBHEHHE MpPSIMON M IJIOCKOCTH. Mcmonb30BaHHE BEKTOPOB MPH
JI0Ka3aTeJIbCTBE TEOPEM CTEPEOMETPHH.
CaMocTosiTeJIbHAs Pa6oTa 00yYAIOIIHXCS
IIpumepHass TeMaTHKa BHeAyIUTOPHOI padoThI 8
1.Penienue miiaHUMETPUUECKUX 3aJ1a4 C TOMOIIbIO BEKTOPOB
Pa3nea 3.Hauana 62
MaTeMaTH4eCKOro
aHaJu3a
Tema 4.1. Conep:xanue 32
Huddepenunponsanue | 1 BBeneHue moHATHS MOCJIE10BATEILHOCTH. 2
GyHKIHIA. [TocnenoBarensHoCTH. CIIOCOOBI 3aJaHUSI M CBOMCTBA YHCIIOBBIX
nocieaoBaTeabHOCTEN. [IoHATHE O TIpeese NocIe10BaTENbHOCTH.
Cy1iecTBoBaHUE Mpeeiaa MOHOTOHHOW OrPaHUYEHHOM MOCIIe0BaTEIbHOCTH.
CyMMupoBaHue nociieoBaTesbHOCTEN. beckoHeuHo yObIBaroias
reomeTpuyeckas nporpeccus v e€ cymma. [lonsitue o HenpepbIBHOCTH (DYHKITUU.
2 BBenenue noHsATHSA NPOU3BOAHON QyHKIHT 10 2

[TpousBognas. [lonstre o npou3BoAHON QYHKIINH, €€ TEOMETPUUYECKUN U

4 B ToM uncie KOHCYJIbTallU 4 yaca
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bu3nuecKuil CMBICI. YpaBHEHUE KacaTelbHOUN K rpaduKy QyHKIUU.

BerunciieHue Npou3BOIHBIX

[IpousBoaHas CyMMBI, Pa3HOCTH, IPOU3BENCHUS U 4acTHOTO. IIpon3BoaHbIE
OCHOBHBIX 3JIEMEHTapHbIX (pyHKUUH. [I[puMeHeHne npon3BoAHOM K
UCCIIeIOBaHUIO (PYHKIINI U mocTpoeHuto rpadukos. [IponsBoansie 06paTHON
byHKIMY 1 KoMIo3uiuu GyHkiuil. [I[pumeps! nconbp30BaHus MPOU3BOAHOM JIs
HAax0KJICHUS HAWIYYIIETO PEIIEHUs B IPUKJIAAHBIX 3aa4ax.

Bropasi npousBoaHas.
['eomeTpuueckuit 1 GU3NIECKHUI CMBICI BTOPOl mpon3BoaHOM. HaxoxneHue
CKOPOCTH JUIsl IPOLIECCa, 3aaHHOT0 (POpMYJION U rpauKOM

IIpakTH4yeckne 3aHATHA 14
1 | YucnoBas mocienoBaTeabHOCTh, CIIOCOOBI €€ 3a/JaHus, BEIYUCICHUS YJICHOB
nocnenoBatenbHoCcTU. [Ipenen nocnenoBarenbHoCcTU. beckoHeuHo yObIBaroIias
reoMeTpuyecKas
MIPOTPECCHSI.
2 [Ipon3BoaHAs: MEXaHUYECKUN U TEOMETPUUECKUAN CMBICIT TPOU3BOTHOM.
YpaBHEeHUE KacaTeIbHOM B 00111eM BUJIE.
3 | IlpaBwia u hopmyisl nuddepeHTupoBanms, TaOIHUIA TPOU3BOTHBIX
AIIEMEHTAPHBIX (PYHKITUH.
4 | IlpaBuna u popmyinsl nuddepeHmpoBanusi, TaOIUIA TPOU3BOIHBIX
AIIEMEHTAPHBIX (PYHKITUH.
5 | UccnenoBanue yHKIMU C TTIOMOIIBIO MPOU3BOTHOM.
6 | UccmenoBanue GyHKIIUH C TTOMOIIBIO TIPOU3BOTHOM.
7 | Haxoxxnenne HanOOIbIIIero, HANMEHBIIIETO 3HAYCHUS U DKCTPEMATbHBIX
3HAYCHUH (PYHKIUH,
CamocrosiTesibHas padoTa 00y4arouxcs 8

IIpumepHasi TeMaTHKa BHeAyIUTOPHOI PadoThI
1.TTonsitue nuddepeHimana u ero MpUI0KCHUS
2."'apmoHnueckue KonebaHms
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Tema 3.2. Coaep:xaHue 30
[TepBooOpa3zHas u 1 NuTerpupoBanue 2
WHTETpaj [TepBooOpa3nas u unTerpai. Tabmuia nepBoodpa3ubix. [Ipumenenue 16
onpeeI€HHOr0 MHTETpaia Jyisl BRIYMCICHUS TUIOIAIU KPUBOJIMHEHHON Tpanenuu
2 BoruuciieHue onpeaeJéHHOro HHTErpaJa
®opmyna Herotona — JleitOHuIa A7 BEIYUCTICHUST OMPEIEIEHHOTO HHTETpaa.
[Tpumeps! mpuMeHeHusT HHTerpaia B GU3UKE U TEOMETPUHN
IIpakTHYeckne 3aHATHSA 4
1 WNurerpan u nepBoodbpasznas. Teopema HproTona —Jleibauna.
2 | [IpumeneHre uHTErpaga K BHIYMCICHUIO (U3HUECKUX BEIMYUH U TUIOMIAICH.
CamocrosiTesibHAs padoTa 00y4arOIUXCs
IIpumepHass TeMaTHKa BHeAyIUTOPHOI padoThI 10
1. Briuncnenne 00bEMOB TeJ C TOMOIIBIO MHTErpasa
Paspnen 4.
KomOunaropuka, 42
CTATHCTHKA, TEOPUA
BEPOSATHOCTEH
Tema 4.1. Dnementsl | Comep:kanme 18
KOMOWHATOPHUKHU 1 DJIeMeHTbl KOMOUHATOPUKH
OCHOBHBIE MOHATHUSI KOMOMHATOPUKHU. 3a/1a4X Ha TIOJICUET YKCIIa Pa3MEIeHUH, 2
NepPEeCTaHOBOK, coueTaHui. Penienue 3a7a4 Ha nepedop BapUaHTOB,
2 DJieMeHTbl KOMOMHATOPUKHU 8
®opmyna 6uHoma Herotona. CBoiicTBa OMHOMUHAIBHBIX KOA(DPUIIMEHTOB. 2
TpeyronsHuk [lackas.
IpakTHyeckne 3aHATHUSA 2

1 | Ucropus pa3BUTHSI KOMOMHATOPUKH, TCOPUH BEPOSITHOCTECH U CTATUCTUKH M MX
POJIb B Pa3IMYHBIX chepax delI0OBEUeCKOM Ku3HeaesTenpHoCTH. [IpaBuia
KOMOMHATOpHKHU. Permerne KoMOMHATOPHBIX 3a1a4. Pa3merenus, coueTanus u
repectaHoBk. bunoM HerotoHa
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| 1 Tpeyronsuuk Iackans. [IpukiaHble 3a1a4n.

CamocTosiTesibHAs padoTa 00y4arOUXCs 8
IIpumepHasi TeMaTHKAa BHEAYAUTOPHOI padoThI
1. Cxembl bepHyuii MOBTOPHBIX UCIIBITAHUMN
Tema 4.2. Dnementsl | Cogep:kanue 24
TEOPUU BEPOSATHOCTEN | 1 DJIeMEeHTbI TeOPHH BePOSITHOCTEM
Y MaTeMaTU4YECKOU CoObITHE, BEpOSITHOCTH COOBITHS, CIIO)KEHUE U YMHOKEHHE BEPOSTHOCTEH.
CTaTUCTUKU [TonsiTHEe 0 HE3aBUCUMOCTH COOBITHH. /[uCKpeTHas ciydaliHas BEJIMYMHA, 3aKOH €€ 2
pactpeneneHus. YucnoBple XapaKTEPUCTUKU TUCKPETHOM CIIy4YalHOW BEJIMYMHBI. 12
[TonsiTue 0 3aKk0HE OOJIBIIUX YUCEIL.
2 JIEeMEHThI MAaTEMAaTH4YeCKON CTATHCTHKHU
[pencraBiieHue naHHBIX (TaOIUIBI, AUATPAMMBI, TpaduKH), TeHEpaTbHAS 9
COBOKYITHOCTb, BbIOOpKa, cpeiHee apudmernyeckoe, Meauana. [lonsrue o
3a/1ayax MaTeEMaTUYECKON CTATUCTUKHU
IIpakTHYecKkHe 3aHATHSA 2
1 Knaccruueckoe onpeiesieHue BEpOSITHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOPEMA O
CyMMe BEepOsATHOCTEW. Brrunciienue BepostHocTen. [Ipuknannasie 3agaum.
IIpencraBnenuie yncnoBbIX AaHHBIX. [lpuKiagHbie 3a0a4H.
CamocTosiTesibHAs padoTa 00y4YarOIuXCs
IIpumepHass TeMaTHKa BHeAyIUTOPHOI padoThI 10
1.CpenHue 3HaYEHUS U UX IPUMEHEHHUE B CTATUCTHKE
Pa3znen b.
I'eomeTpuueckue 55
TeJ1a U IOBEPXHOCTH
BpallleHusl
Tema 5.1. Coaepsxanue 20
MHororpaHHUKH 1 OcHOBHBIE 3JIEMEHTbI MHOTOTPAHHUKA
Bepmunsl, péopa, rpanu MHOTOrpaHHuka. Pa3sépTka. MHOTOTpaHHBIE YTIIHL. 2
Brinykibie MHOTOrpanHuKd. Teopema Ditnepa.
2 Ilpu3zma 1
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[Ipsimas u HakiioHHas npu3Ma. [IpaBunbsHas npusMma. [lapamnenenunen. Kyo. 6
3 IMupamuga 1
IIpaBunbHas nupamuaa. Y ced€HHas nupamuga. Terpasap.
4 IIpeacraBiieHue 0 NPABUJILHBIX MHOTOTPAHHUKAX
CummeTpus B KyOe, B mapajuiesenunese, B npusme u nupamujie. Ceuenue kyoa, 2
MPU3MBI U TUPAMUJIBI.
IpakTHyeckne 3aHATUSA 6
1 | Paznuunble BUJbI MHOTOTPaHHUKOB. VX M300pakeHusl.
2 | CedeHusi, pa3BepTKH MHOTOIpaHHUKOB. [lnomaas noBepxHoctu. Buabl
CUMMETPHI1 B TPOCTPAHCTBE.
3 | CumMmeTpus Te BpallleHUsl © MHOTOTPaHHUKOB. Beruucienue miomasaen u
00BEMOB.
CamocrosiTe/ibHas padoTa 00y4Yarouxcs
IIpuMepHasi TeMaTHKA BHEAyAUTOPHON padoThI 8
1. OxTasrap, 1oACKad P, HKOCAIIP.
Tema 5.2. Tena u Coaep:xkanue 14
IIOBEPXHOCTHU 1 HunuHAp U KOHYC
BpaIlCHUS [Mununp, konyc. Yceu€HHblil koHyc. OCHOBaHUE, BBICOTA, OOKOBAsI TIOBEPXHOCTH, 2
oOpasytomas, pazBéprka. OceBble CEUEHUS U CEUCHHSI, MMapaJuIeIbHbIe OCHOBAHHIO 6
2 Ilap u chepa 1
[ITap u cdepa, nx ceuenust. KacarenbHast iI0CKOCTh K cdepe.
IpakTHyeckne 3aHATHUSA 2
1 \ Pemenue 3a/1ay Ha HAX0XJACHUE 2JIEMEHTOB TeJl BpallleHUs
CamocrosiTesibHas padoTa 00y4arouxcs
IIpumepHasi TeMaTHKa BHeAyJIUTOPHOI padoThI 6
1. KoHnuueckue ceueHus: U uX MPUMEHEHHE B TEXHUKE
Tewma 5.3 Usmepenus | Conpep:kaHue 21
B F€OMETPUU 1 O0bém 5

O6BEM u ero nzmepenue. Muarerpanbaas hopmyna o0béMa. DopmMyisl 00bEMa
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Ky0a, MpsMOYTOJIBHOTO NapaiyIesienuIeia, Ipu3Mbl, HUIUHIpA. DOpMyJIbI

o0béMa rumHapa 1 Konyca. opMyiisl 00bEMa mapa u miomaau cepsol. 7
2 IL1omaau MOBEPXHOCTH
dopMyIibl TUIOMIAAN TOBEPXHOCTEN IMIMHApPA U KoHyca. [lomobue Ter. 2
OTHOIIICHNE TIJIOMAJIEH TOBEPXHOCTEN M 00HEMOB MOTOOHBIX TEIl
IpakTHyeckne 3aHATUSA 6
1 Brruncnenne miomany noBepXHOCTEN.
2 | Boluucienue miomaad moBepXHOCTEH.
3 | Beiuucinenue o0bEMOB Tell.
CamocrosiTesibHAst padoTa 00y4arOIUXCS
IIpumepHass TeMaTHKa BHeAyAUTOPHOI padoThI 8
1. ITpaBuiIbHBI U HETIPABUIIbHBIE MHOTOTPAHHUKH
Pa3nen 6. 41
IloBTOpEHME
Tema 6.1. Coaep:kanue 51
YpaBHeHUs U 1 YpaBHeHHS U CUCTEMBbI YPABHEHUIA.
HEpPaBEHCTBA PannonanbHble, HppallMOHANIbHBIE, TOKA3aTEIbHBIE U TPUTOHOMETPUUECKUE
YPaBHEHUS U CUCTEMbL. PABHOCUIILHOCTh YPaBHEHUI, HEPABEHCTB, CUCTEM. 18 2
OCHOBHbBIE TIPUEMBI UX pelicHHs (Pa3IoKeHHE Ha MHOXKUTEIH, BBEICHHUE HOBBIX
HCM3BECTHBIX, MOACTAHOBKA, rpad)UIeCKHi METO/).
2 HepagBenctBa. PannonanbHbie, uppaliioHaibHbIe, TOKa3aTEIbHbIE U
TPUTOHOMETPUYECKHUE HepaBeHCTBA. OCHOBHBIC TPUEMBI UX PEIICHUS.
3 Hcnoab3oBanue CBOMCTB U IPAPUKOB (PYHKIUMA NPHU PELICHNH YPABHEHUH H
HEPABEHCTB.
Meroa unrepBanoB. M300pakeHre Ha KOOPAMHATHOMN MIOCKOCTH MHOXKECTBA
pelieHni! ypaBHEHUN U HEPABEHCTB C JIBYMsI IEPEMEHHBIMU U UX CUCTEM. 2

[IpumeHeHne MaTEMaTUYECKUX METOJIOB LISl PELIEHUS COAEPKATEIbHbBIX 3a1a4 U3
pa3TUYHBIX 00JaCTE HAYKU U MpakTUku. HTepnpeTamus pe3yiabTaTa, yueT
peabHBIX OTPAHUYECHUM.
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IIpakTH4yeckue 3aHATHHA 20
1 Kopuu ypaBHenuii. PapHocmibHOCTh ypaBHeHU. [IpeoOpa3zoBaHne ypaBHEHUH.
2 OCHOBHBIE NIPUEMBI PENICHUS YPABHEHUN. PellleHne cucTeM ypaBHEHHIA.
3 Hcnonk3oBanne CBOMCTB U rpaduKoB (PYHKUIUN I PEIICHUsI ypaBHEHUN U
HEPABEHCTB.
4 IIpuMeHeHre OCHOBHBIX NPUEMOB PEUIEHUS] PALIMOHAIIbHBIX YPABHEHUI
9) [IpruMeHEHE OCHOBHBIX NPUEMOB PENIEHUSI HPPALIMOHAIIbHBIX YPaBHEHUN
6 [IpuMeHEHE OCHOBHBIX NPUEMOB PENIEHUSI HPPALIMOHAJIbHBIX YPAaBHEHUN
7 [IpuMeHEeHnEe OCHOBHBIX NPUEMOB PENIEHUS MTOKA3aTENIbHBIX YPABHEHUIM
8 IIpuMeHeHre OCHOBHBIX IPUEMOB PELIECHUS TOKA3aTENIbHBIX YPaBHEHUN
9 [IpumMeHeHrne OCHOBHBIX MPUEMOB PEUICHUS JIOTApU(PMUYECKUX YPABHEHHI
10 | [IpumeHEeHHE OCHOBHBIX MPUEMOB PEIICHUS] TPUTOHOMETPUYECKUX YPABHEHUN
CamocrosiTe/ibHas padoTa 00y4Yarouxcs 13
IIpumepHass TeMaTHKa BHeAyIUTOPHOI padoThI
1.IToBTOpenue u o000eHNe n3yuyeHHoro Matepuaina. [loaroToBka K 3K3aMeHy.
Hroro | 381

® B ToM uncie koucybramuu 10 qacoB
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2.3. XapaKTepucTHKA OCHOBHBIX BU/I0B Y4eOHO 1eATeJIbHOCTH CTYI€HTOB

Conep:kanue o0yueHust

XapaKTepucTHKA OCHOBHBIX BH/IOB [eITeJIbHOCTH CTYI€HTOB
(Ha ypoBHe Y4eOHBIX JIelicTBHUIA)

BBenenue

O3HakOMJICHME C POJBI0O MAaTeMAaTHUKH B HayKe, TEXHHUKE,
9KOHOMHKE, HWH(OPMAIMOHHBIX TEXHOJOTUSX W TPAKTHUECKON
JIEeATEIBHOCTH.

O3HakoMJIeHHE C LEMSMU U 3aJa4aMi M3y4YEHUsI MaTeMaTHUKU MpU
ocBoeHnn u cneruansHoctei CITO

AJIT'EBPA

Pa3zButHne nonsarus
0 YHucJIe

BeinonHenue apugmernyeckux IeHCTBUNA HaJl YUCIAMU, codeTast
YCTHBIE ¥ TUCbMEHHBIC TPHEMBI.

Haxoxxaenue npuOiInKeHHbIX 3HAU€HUH BEJIMYUH U TOIPEIIHOCTEN
BBIUMCIICHU# (A0COIIOTHON U OTHOCUTEIBHOM); CPaBHEHHUE
YHCIIOBBIX BBIPAXKEHUH.

Haxoxnenne ommboK B mpeoOpa3oBaHMUAX M BHIYHUCICHUSIX
(oTHOCHTCSI KO BCEM IyHKTaM IPOrPaMMbl)

Kopuu, crenenu, jora-
pupmbI

O3HaKOMJIEHHE C IOHITHEM KOPHsI N-Il CTEeNEHU, CBOWCTBaMU
paZMKaJIOB U IPaBUJIaMHU CPAaBHEHUS KOPHEH.

DopMyIMPOBAHKE OIIPENEICHUSI KOPHS U CBOWCTB KOPHEH.
Bolunciienne u cpaBHEHUE KOPHEH, BBIITOJIHEHUE TIPUKHUIKH
3HAYEHMSI KOPHSL.

[IpeoOpazoBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKEHHI,
COZIepKaIIMX PagUKaIbI.

Brinonnenue pacuetoB 1o ¢popmysam, CoAepKaIUM paJuKabl,
OCYIIECTBIISSE HEOOXO0JUMbIE MIOJICTAHOBKHU U IpeoOpa3oBaHusl.
Omnpenenenne paBHOCUIBHOCTH BBIPAKECHUN € PaUKaIaMU.
Pemrenne nppanimoHaIbHBIX YPaBHEHHM.

O3HaKOMJIEHHE C IOHATHEM CTEIIEHU C JEHCTBUTEIbHBIM
MIOKA3aTeJIeM.

HaxoxaeHne 3HaueHu cTeneHHt, UCTIOb3ysl TP HEOOXOAMMOCTH
MHCTPYMEHTAJIbHBIEC CPECTBA.

3anuchIBaHUE KOPHS N-I CTETIEHU B BUJIE CTENIEHU C IPOOHBIM
MoKazaresieM U Hao0OopoT.

DopMyIMpOBaHKUE CBOWCTB CTEIICHEN. BhIunciieHne CTeleHen ¢
palMOHAIBHBIM IT0KA3aTEJIEM, BBIIIOJHEHNUE TPUKHIKY 3HAYEHUS
CTEIEHU, CPABHEHUE CTEIICHEN.

[Ipeo6pa3oBanue YMCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,

coJep KalInX CTEIEHH, IPUMEHss CBOWCTBA. Pemennue
ITOKA3aTENIbHBIX YPABHEHU.

O3HakOMJIEHHE ¢ IPUMEHEHUEM KOPHEH U CTETIEHEN IIPH
BBIYHCIICHUH CPEAHUX, IECJICHUN OTPE3Ka B «30JI0TOM CEYCHHUH.
PelreHne NpukiIagHbIX 3a1a4 Ha CJIOXKHBIE IIPOLEHTHI

IIpeoOpa3oBanue
aJredpanyecKnx
BbIPaKEeHH I

BrimonHenue npeoOpa3zoBaHuii BIpaKeHUH, MPUMEHEHHE (POpMYII,
CBSI3aHHBIX CO CBOWCTBAMU CTETICHEH U JTorapru(MOB.

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

OCHOBBI TPUTOHOMETPUH

OcHOBHBIEC TOHATHUSA

N3yueHne paanaHHOTO METOJ1a U3MEPEHHUSI YIJIOB BPAILEHUS U UX
CBSI3U C IpaJycHOi Mepoil. M300paxkeHne yrioB BpallleHus Ha
OKPY?KHOCTH, COOTHECEHUE BEJIMYUHBI YIJIA C €r0 PACIIONOKCHHUEM.
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dopMyIMpOBaHKE OMPEACICHUN TPUTOHOMETPUICCKUX QYHKIIUH
JUIA YII0B IIOBOPOTA U OCTPBIX YIVIOB IPSIMOYIOJIBHOIO
TPEyroJbHUKa U OObSICHEHHE UX B3aUMOCBSI3U

OcHoOBHbBIE TPUTOHOME-
TPUHYECKHE TOXKIECTBA

[IpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB IS
BBIYMCIICHUS 3HAUEHUN TPUTOHOMETPUUYECKUX (PYHKIIHH 110 OJJHOU
W3 HUX

IIpeoOpa3oBanusi npo-
CTeHIIMnX
TPUTOHOMETPH-
YeCKUX BbIpaKeHU

N3ydeHnue 0CHOBHBIX (POPMYJI TPUTOHOMETPUU: (HOPMYIIbI
CJIOKEHMSL, YABOCHUS, IPE0Opa30BaHUS CyMMBbI
TPUTOHOMETPUUYECKUX (YHKIUI

B IIPOM3BEACHNUE U IIPOU3BEICHUS B CYMMY U IPUMEHEHHE ITPU
BBIYMCIICHUY 3HAYECHUSI TPUTOHOMETPUUYECKOTO BBIPAXKCHUS U
YIPOILEHUS €Tr0.

O3HaKOMJIEHHME CO CBOWCTBAMU CUMMETPUU TOYEK HA €IMHUYHON
OKPY’>KHOCTH M TPUMEHEHHE UX ISl BBIBOAA (hOPMYIT TPUBEICHHS

IIpocreiiimne TPUToOHO-
MeTpHYecKHe YpaBHe-
HUS U HepaseHcmaa

Pemenue no gopmysiaMm 1 TPUrOHOMETPUUECKOMY KPYTy
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUN.

[TpumeHeHue 00LIMX METOIOB PEILICHNs ypaBHEHUIT (IIpHUBeIeHHE K
JMHEHHOMY, KBaJPAaTHOMY, METOJI Pa3JI0KEHHSI HA MHOKHTEIIH,
3aMEHBI IEPEMEHHOIT) IPU PEIICHUH TPUTOHOMETPUICCKHX
YpaBHECHUM.

YMeHue oTMeqaTs Ha Kpyre pelieHns MpoCTEeNIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, aDKKOCHHYC,
APKTAHTeHC YUCJIA

O3HaKoMJICHHE C MIOHATHEM O0paTHBIX TPUTOHOMETPUUYECKUX
GyHKIUH.

W3yuyenune onpeneneHnii apkCUHyca, apKKOCHHYCa, apKTaHTeHCa
qrcia, GopMyIHpPOBaHUE MX, H300paKEHNE HA €IMHUIHOM
OKPYXHOCTH, TPUMEHEHNE NPU PEIICHUN YPAaBHEHUI

®YHKIINU, UX CBOVICTBA U TPA®UKH

DOYyHKIUH.
IlonsiTHE 0 HENpPEPBLIBHO-
cTi pyHKUHMHU

O3HakoMJICHHE C TIOHATHEM IIEPEMEHHON, IpUMepaMu
3aBUCUMOCTEN

MEXy TIEPEMEHHBIMH.

O3HakomIIeHHE C IOHATHEM rpaduKa, OnpeaesieHne
MIPUHAJICKHOCTH TOUKH rpaduky GyHkuu. OnpeaencHue no
dhopmyrie mpocTeiieit 3aBUCUMOCTH, BUA €€ rpaduka.
BripaxxeHue no ¢popmyiie oJJHON epeMEHHOI uepes ApyTHe.
O3HakoMJIEHHE ¢ onpeziesieHneM QyHKINH, (GOopMyIHpOBaHHUE ETO.
Haxoxxaenue o0nactu onpeiesieHus U 00J1acTH 3Ha4YeHUH (QYHKIIUU

CpoiicTBa QpyHKIUM.
I'paduyeckasn unrep-
nperauus. [Ipumepsi
(pYyHKIHOHAJIBLHBIX 32-
BHCHMOCTEH B peajIbHbIX
npoueccax 1 ABJICHUAX

O3HakoMJIEHHE ¢ TpUMepaMu (PYHKIIMOHATIbHBIX 3aBUCUMOCTEN B
pEaJIbHBIX MPOLIECCaX U3 CMEXKHBIX JUCLUIUIMH.

O3HaKOMJIEHHE € JOKa3aTeIbHBIMU PacCyXICHUSIMH HEKOTOPBIX
CBOWCTB JIMHEMHOH U KBaJpaTUUHON (DyHKIIMIA, TpOBE/ICHHUE
WCCIe0BaHUS JIMHEHHOM, KyCOYHO-TMHEHHOH, TPOOHO-THHEITHOM
U KBaJpa-

TUYHON QYHKIMI, ocTpoeHue ux rpagukos. [loctpoenue u
yreHue rpadukoB ¢pyHkuuid. MccaenoBanue GyHKINH.
CocraBnenue BUJ0B (PyHKINN 1O TaHHOMY YCJIOBHIO, pEIICHHE
3a/1a4 Ha SKCTPEMYM.

Brinonnenue npeoOpa3oBanuii rpaduika GyHKINH

Oo0patHble pyHKIIUM

Wzyuenwne nousmusi obpamnoul ¢ynkyuu, onpeaeieHne Bua u
nocmpoenue epaguxa 0opamuou yHKyuu, HaxodxncoeHue ee
obnracmu
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onpedenenus u oonacmu 3uavenuli. [[ppumeHeHne cBONCTB
(GyHKUIMN IpU MCCIeI0BaHUN YPaBHEHUH U PEILICHUH 3a]a4 Ha
JKCTPEMYM.

O3HaKOMJICHHE C TIOHSTHEM CIIOKHOW (DYHKIUU

CreneHnsble, IoKa3a-
TeJibHbIE, JJorapudmmu-
YyecKHe U TPUTOHOMe-
TpUYeckue PyHKIHMN.
OOpaTHbIe TPUTOHOME-
TpUYecKne PyHKIUN

Boruncnenue 3HaueHuit GyHKUMN 10 3HAYEHUIO apryMeHTa.
Omnpenenenue NOJI0KEHUS TOYKH HA TpaduKe 1Mo ee KOOpIAUHATaM U
Ha000pOT.

Hcnonp3oBanue CBOMCTB (PYHKIMIA U1 CpaBHEHUS 3HAYCHUN
CTeneHel u jorapudmos.

[Moctpoenne rpadMKOB CTENEHHBIX U JOTapu(pMUUECKUX (DYHKIIUH.
Penienue nokazaTesbHbIX U JOrapupMUUECKUX ypaBHEHUN U
HEPaBEHCTB I10 U3BECTHBIM AJITOPUTMAM.

O3HakoMJICHHE C TIOHATHEM HENIPEPBIBHOM NEPUOANYECKON
¢byHKIMH, GOpMyIMpPOBAHUE CBOMCTB CHHYCA U KOCHHYCA,
MIOCTPOEHHE UX

rpauKoB.

O3HakoMJICHHE C MIOHATHEM FapMOHMYECKUX KOJIeOaHUH U
MpUMEpPaMU TAPMOHHYECKUX KOJIEOaHU ISl ONTUCAHHUS TIPOIIECCOB
B (pusnke

U ApYruX 00JIaCTAX 3HAHMSL.

O3HaKoMJICHHE C MIOHATHEM Pa3pbIBHON MEPUOINYECKON PYHKIMH,
(hopMyIHpOBaHUE CBOMCTB TAHT€HCA M KOTAHT€HCA, IIOCTPOCHUE HX
rpaduKoB.

[IpumeHeHne cBONCTB (PYHKIMIM JIJIsl CpPAaBHEHUS 3HAYCHUM
TPUTOHOMETPUYECKHX (QYHKLUH, pelIeHUs] TPUTOHOMETPHUUECKUX
YpaBHECHUH.

Ilocmpoenue epaguxoe 0bpamHbix Mpu2OHOMEMPUIECKUX
@yHKyull u onpedenenue no pagpuKam ux ceoUcms.

Brinonnenue npeobpa3zoBanus rpauKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITociaenoBaTebHOCTH

O3HaKOMJIEHHE C TOHITHEM YHCIOBOM MTOCIIE0BATEIBHOCTH,
crocobaMH ee 3a7jaHusl, BHIYMCIEHUSIMU €€ YJICHOB.
O3naxomaenue ¢ NOHAMUEM npedend nocie008ameIbHOCmU.
O3HaKOMJIEHHE C BBIYUCIICHHUEM CYMMbl OECKOHEYHOTO YHCIOBOTO
psiia Ha MpUMEpEe BBIUYMCIIEHUS! CYMMbI OECKOHEUHO yOBIBAOIIEH
F€OMETPUYECKON ITPOTrPECCUM.

Pemienue 3a1a4 Ha npuMeHeHUE POPMYIIBI CYMMbI OECKOHEYHO
yObIBaIOIEN T€OMETPUUYECKON MTPOrpeccun

IIpousBoanas u ee npu-
MEHeHHe

O3HaKOMJIEHHE C IOHATHEM IIPOU3BOJHOM.

N3yuenue u popMynnpoBaHue ee MEXaHUYECKOTO U
TFE€OMETPUUYECKOT0 CMBICIIA, N3YUEHHE aITOPUTMA BBIUUCIICHUS
MIPOM3BOJIHOM Ha MPpUMEpE BBIYUCIIEHNSI MTHOBEHHOM CKOPOCTH U
yTJI0BOTO KO3 HLreHTa

KacaTeJIbHOU.

CocraBieHue ypaBHEHHUs KacaTeJIbHOM B 00IEM BH/IE.

YcBoenue npasuil quddepeHIMpoBaHMs, TaOIHUIIbI
MIPOU3BOIHBIXJIEMEHTAPHBIX (DYHKIUN, TPUMEHEHUE JUIS

g depeHIIMpOoBaHUS

(GYHKIMH, COCTaBICHHS YpaBHEHHSI KacaTeIbHOM.

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

[IpoBenieHne ¢ MOMOIIBI0 MPOU3BOTHON HCCIeIOBaHUS PYHKIINH,
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3alaHHON (hopMyIIOii.

YcraHoBiieHUE CBA3H CBOMCTB (DYHKLIMHU U MPOU3BOIAHOM MO UX
rpadukam.

[IpuMeHeHne IPOU3BOIHOM IS PEIICHMS 3a1a4 Ha HaXO0KICHUE
HauOOJIbIIEr0, HAUMEHBILIEr0 3HAUEHHsI U Ha HaX0XJIEHUE
JKCTpEMyMa

IlepBooOpa3nasn
U MHTerpaJ

O3HakoMJIEHHE C MOHATHEM MHTErpajia u nepBooOpasHo.
W3ydenue mpaBuia BEIYMACICHUS TIEPBOOOPA3HON U TEOPEMBI
Herorona— JleitOauma.

Pemienue 3a1a4 Ha CBsI3b IEPBOOOPA3HOI U €€ IPOU3BOTHOM,
BBIUMCJIEHUE [1€PBOOOPA3HON 115 TaHHON (PYHKIMH.
Pemenue 3a1ay Ha IpUMEHEHHUE UHTETpaa I BHIYUCICHUS
(U3MYECKUX BEJIMYMH U IUIOIAAeH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUsI M CUCTEMBI
yPaBHEHU
HepaBencrBa u cucre-
MbI HEPABEHCTB C ABYMS
nepeMeHHbIMH

O3HaKOMJICHHE C IPOCTEHIINMHU CBEIECHUSAMU O KOPHSIX
areOpandecKnx ypaBHEHUH, MOHATUAMH HCCIIETOBAHUS
YPAaBHEHUI U CUCTEM

YpaBHECHUH.

N3y4enne Teopun paBHOCUIBHOCTH YPABHEHUM U €€ IPUMEHEHUS.
[loBTOpEHME 3anKCH pelIeHUs CTaHAAPTHBIX YPABHEHUM, IPUEMOB
npeoOpa3oBaHusl YpaBHEHUH /ISl CBEICHUS K CTaHJapTHOMY
YPaBHEHHUIO

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

Hcnonb3oBanue cBONCTB U rpadMKOB (PyHKIMI U1 peLIeHus
ypaBHeHUH. [I0BTOpEeHNE OCHOBHBIX IIPUEMOB PELICHUS CUCTEM.
Pemienue ypaBHEeHUIA ¢ MPUMEHEHHUEM BCEX IPHEMOB (pa3jioKeHuUs
Ha MHOJKUTEJIN, BBEJICHUS! HOBBIX HEU3BECTHBIX, [IOJICTAHOBKH,
rpaduuecKoro MeTo/a).

Pemenne cucreM ypaBHEHUN ¢ IPUMEHEHUEM Pa3IUYHBIX
CIIOCOOOB.

O3HakoMJIeHHE ¢ OOLIMMH BOIIPOCAMHU PELIEHUS] HEPABEHCTB U
UCIOJIb30BaHNE CBOMCTB U IpadMKOB (PYHKIHMH MTpH peLieHUH
HEPABEHCTB.

Pemenne HepaBEHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM
Pa3IUYHBIX CIIOCOOOB.

[IpumeHeHne MaTEMaTUYECKUX METOJOB JUUISl PELICHMUS
COJIepKaTeNbHbIX 3a/1a4 U3 Pa3InYHbIX 00J1acTeil HAyKU U
npakTuku. HTepnipeTupoBanne pe3yIbTaToOB ¢ yYETOM pEAJIbHBIX
OTpaHUYCHUMN.

3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTENW U CTATUCTUKH

OcHOBHBIE TOHATHUSA
KOMOHMHATOPUKH

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

Pemenne koMOMHATOPHBIX 3a7a4 METOJIOM Iepedopa U MO MpaBUILy
YMHOKEHHSL.

O3HakOMJIEHHE C TOHITUSIMH KOMOMHATOPHUKU: Pa3MEIIEHUSIMH,
COYETaHUSIMH, IEPECTAaHOBKAaMH U (hopMyJIaMu JJIsl UX
BBIYUCIICHMUS.

OOmpsicHeHHEe U TPUMEHEHUe (GOpMYIT 1Sl BHIYUCIICHUS
pa3MeIIeHHI,

[IEPECTAaHOBOK U COUYETAHUM IIPU PEILICHUH 3aau.

OzHakomyieHne ¢ 6uHoMoM HeroToHa u TpeyronsHukoM [lackans.
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Pemenne mpakTH4YecKuX 3a7a4 ¢ UCIOIb30BAHUEM TOHITHH U
IPaBUI KOMOMHATOPUKHU

JJIeMeHTbI TEOPHH
BEPOATHOCTEM

N3ydeHne KI1acCU4eCKOro ONpeeNICHNs BEPOATHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH.

PaccMoTpenune npuMepoB BBIYMCIEHUS BEPOATHOCTEN. Pemenne
3a]a4 Ha BBIYMCIICHUE BEPOSATHOCTEH COOBITHI

IIpencraBiienne JaHHBIX
(Ta®aMubBI, AMATPAMMBI,

rpadgukm)

O3HaKOMJICHHE C MIPEJICTABICHUEM YHCIIOBBIX JAHHBIX U UX
XapaKTEPUCTUKAMH.

Pemenue npaktuyeckux 3aad Ha 00pabOTKy YMCIOBBIX
JTAHHBIX,BBIYUCIICHUE X XapaKTEPUCTHUK

I'EOMETPUSA

IpsiMbie U MJIOCKOCTH
B MPOCTPAHCTBE

@opMyIMpPOBKA U IPUBEACHUE 10KA3ATEIBCTB IPU3HAKOB
B3aMMHOI'0 PacIOJIOKEHUS MPSAMBIX U IJIOCKOCTe. Pacnio3HaBanue
Ha 4EpTEKax U MOJEIAX PAa3IMUHBIX CIIy4aeB B3aUMHOIO
PacCIONIOXKEHUS MPsi-

MBIX U INIOCKOCTEH, apTyMEHTUPOBAHUE CBOUX CYXKICHUM.
@opMyIMpPOBAHKE ONPEAEIICHUM, IPU3HAKOB U CBOMCTB
NapaJuIeIbHbIX U NEPIEHIUKYISIPHBIX IUIOCKOCTEH, IBYTPAHHBIX U
JINHEUHBIX

YTJIOB.

BrinonHenue nocTpoeHus yrioB MEXAY MPSMbIMU, IPSIMOU U
IIJIOCKOCTBIO, MEKY IIJIOCKOCTSIMU 110 ONMCAHMIO U PACIIO3HABAHUE
ux

Ha MOJCIIAX.

[IpuMeHeHne PU3HAKOB U CBOMCTB PACcHOJIOKEHUS IPSIMBIX U
IJIOCKOCTEM IPH PEUICHUH 3a1a4.

N300paxkeHne Ha pUCYHKaX U KOHCTPYMPOBAHUE HA MOJIEIIAX
NEPIEHIUKYISIPOB U HAKJIIOHHBIX K IUNIOCKOCTH, IIPSIMBIX,
rapajuieIbHbIX

IJIOCKOCTEH, YITIOB MEXKy NMPSMOM U TJIIOCKOCTHhIO U 000CHOBaHUE
IIOCTPOEHUS.

Pemrenne 3a1a4 Ha BBIYKMCIIEHHE TEOMETPUYECKUX BEJIMUHUH.
OnuceiBaHKE PacCTOSHUSA OT TOYKHU JI0 INIOCKOCTH, OT MPSAMOM 10
IIJIOCKOCTH, MEXKY TUNIOCKOCTSIMH, MEXKTy CKPEIIMBAIOIIIMHUCS
MPSIMBIMH,

MEX/1y MPOU3BOJIBHBIMU (PUT'YpPaMU B IPOCTPAHCTBE.
DopMyIMpPOBAHKE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosHUSX (TeopeM CyIIeCTBOBaHHMS, CBOICTBA).

N300pakeHne Ha yepTexax U MOJIEISIX pacCTOSHUS U 00OCHOBAaHUE
CBOMX CyxkAeHHui. OrnpenenaeHne u BbIUNCICHUE PACCTOSHUH B
npoctpaHcTBe. [Ipumenenue Gopmyi 1 TeopeM MIIaHUMETPUH IS
penieHus 3aaad.

O3HakOMJIEHHE C IOHATHEM NAapAJUIEIBLHOTO IPOEKTUPOBAHUS U €T0
cBoiictBamu. Popmynuposarue meopemsvi 0 NIOWAOU OPMO2OHANb-
HOU NPOeKYUU MHO20)20IbHUKA.

[Ipumenenue Teopuu At 000CHOBAHUS MIOCTPOCHHUH U
BBIYMCIICHHM.

ApryMEHTHPOBAHUE CBOMX CYXIEHUW O B3aUMHOM PACIOJIOKEHUHN
MIPOCTPAHCTBEHHBIX (pUTyp

MHoOrorpaHHuKHu

Onrcanne U XapakTEpUCTUKA PA3INYHBIX BUJIOB
MHOI'OTPaHHUKOB,IIEPEYUCIICHUE UX IJIEMEHTOB U CBOWCTB.
N300pakeHne MHOTOIpaHHUKOB U BBINIOJIHEHHE TOCTPOCHUS Ha
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N300pakeHUSIX U MOJAEISIX MHOIOI'PAaHHHUKOB.

Bpluncienue JIMHEWHBIX 3JIEMEHTOB U YIIIOB B IIPOCTPAHCTBEHHBIX
KOH(Urypanusx, apryMeHTUPOBAaHHE CBOUX CY)KICHHH.
XapaKkTepuCTUKa ¥ U300pakeHUE CEUCHUs, pa36epmKu
MHO202PAHHUKOG, BBIYACICHUE ILIOIAACH IOBEPXHOCTEH.
[TocTpoeHne npocTelmux cedeHnid Kyoa, MpU3Mbl, MUPAMUIBL.
[IpumeneHue (HakToB U CBEIEHUM U3 IIAHUMETPUH.
O3HakOMJIEHME C BUJaMU CUMMETPUIl B IPOCTPAHCTBE,
(bopMyIMpOBaHUE ONIPEEIICHUHM U CBOWCTB. XapaKTepUCTUKA
CUMMETPHUU TeN

BpAILlCHNS U MHOTOTPAHHHUKOB.

[IpuMeHeHHe CBOMCTB CUMMETPUM IIPU PELICHUH 3a/1a4.
Hcnonb3oBanue NpuoOpeTeHHbIX 3HAaHUH U1 UCCIIeI0BaHUS U
MOJCJIIMPOBAHNUsS HECIIOKHBIX 3aa4.

N300pakeHne OCHOBHBIX MHOTOTPAHHUKOB U BBIIIOJIHEHUE
PUCYHKOB 110 YCIIOBUSIM 3a/1a4

TeJsia 1 MOBEPXHOCTH
BpallleHust

O3HakOMJICHHE C BUJaMH TeJl BpalleHus, JopMyITupoOBaHue X
ONPEACIICHUN U CBOMCTB.

DopMyIMPOBAHKUE TEOPEM O CEYEHUU LIapa MJIOCKOCTHIO U
IJIOCKOCTH, KacaTelIbHOU K cdepe.

XapakTepucTuka U n300pakeHue Tel BpallleHus, UX Pa3BEepPTKH,
CCYCHHSI.

Pewrenue 3a1au Ha NOCTPOEHUE CEUEHUI, BBIUNCIECHUE JUIMH,
paccTosiHuM, yrioB, moniagei. [Iposenenne 1oka3aTeabHbIX
paccyXIeHHUI NpU pelICHUH 3a1a4.

[IpuMeHeHne CBOMCTB CUMMETPUM MPH PELICHUH 334 Ha Teja
BpallleHUs, KOMOMHAIIUIO TEJ.

N300pakeHne OCHOBHBIX KPYTJIBIX TEJI U BBIMIOJIHCHUE PUCYHKA TI0
YCIIOBHIO 33J1a41

I/I3Mepemm B reoMeTpumn

O3HaKOMJIEHHE C OHITUAMH IJIOLIAAN U 00bEMa, aKCHOMaMU U
CBOMCTBAMH.

Pemenue 3a1a4y Ha BbIYMCIIEHUE TJIOMIAAEH MIIOCKUX (UTYD C
MPUMEHEHHEM COOTBETCTBYIOUINX (OpMYI U (HaKTOB U3
IIJITAHUMETPHH.

N3ydenue TeopeM 0 BBIYUCICHUN 00BEMOB IIPOCTPAHCTBEHHBIX
TeJ, peleHue 3a7a4 Ha MpUMEHEeHHe (POpMYJT BEIYUCIICHUS
00BEMOB.

N3yuenue popmy:n 1u1st BBIYMCIIEHUS TUIOHIA/Iel TOBEPXHOCTEN
MHOTI'OTPAaHHUKOB U TE€J BPALLEHHUS.

O3HaKOMJIEHHE ¢ METOJIOM BBIYHMCIIEHUS TUIOIIAIU TOBEPXHOCTH
cepsl.

Pemenne 3a1a4 Ha BEIYMCIICHHE TUIOIIAIEH TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJI

KoopanHaTtel 1 BEeKTOPbI

O3HakoMIIEHHE C IOHATHEM BeKTOpa. M3ydeHne nekapToBoit
CHUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE, IIOCTPOEHUE I10 3aJaHHBIM
KOOPJMHATAM TOYEK U IJIOCKOCTEH, HaX0KIEHHE KOOPAUHAT TOYEK.
HaxoxxneHue ypaBHEHUH OKpY>KHOCTH, c(hepbl, IIIOCKOCTH.
Brruncnenue paccTosHUN MEXy TOUKAMH.

N3ydeHne CBOMCTB BEKTOPHBIX BEIUYMH, IPABUII PA3I0KECHUS
BEKTOPOB B TPEXMEPHOM ITPOCTPAHCTBE, MTPABUJI HAXOKICHUS
KOOPAMHAT BEKTOPA B IIPOCTPAHCTBE, IIPABUII IEUCTBUM C
BEKTOPAMH, 33]1aH-
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HBIMH KOOPJIUHATaMH.

IIpuMeHeHre TeopUH NPU PELICHUH 3a1a4 Ha IEUCTBHUS C
BEKTOpaMH.

N3yuyeHne CKaIIpHOTO IIPOU3BECHUS BEKTOPOB, BEKTOPHOTO
YPaBHEHUs IIPSIMOU U TNIOCKOCTH. [IprMeHnenne Teopuu npu
peuIeHny 3a/1a4 Ha IEUCTBUS C BEKTOPaMHU, KOOPAUHATHBIN METO,
IIPUMEHEHHE

BEKTOPOB JUIsl BBIYNCIICHUS BEJIMYUH YITIOB U PACCTOSTHUM.
O3HaKOMJICHHE € JOKAa3aTEIbCTBAMU TEOPEM CTEPEOMETPHUH O
B3aMMHOM DPACIIOJIOKEHUH MPAMBIX U IUIOCKOCTEN C
HCII0JIb30BAHUEM BEKTOPOB
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3. YCJIOBUSA PEAIN3AIIMU TPOT'PAMMBI JUCHUTTJIMHBI
3.1. TpeOoBaHusi K MHHUMAJIBHOMY  MATEPHAJIbHO-TEXHHYECKOMY
o0ecne4yeHnI0
Peanm3zamust mporpaMMbl JAHCHUILIMHBI TpeOyeT HaIW4us ydeOHOro KaOWHeTa
(bU3UKHN, MAaTEMATHKH M CTATUCTUKU.
O6opynoBaHue y4eOHOro KaOMHeTa!

- Croun mpenogaBaTens — 1 mrT.

- Cton s AEMOHCTPAIIMOHHBIX OTBITOB — 1 TIT.

- Cton ayIuTOpHBII IBYXMECTHBIN — 15 mT.

- Cryn npenoaaBarens — 1 mir.

- Crynbs aynuropabie — 30 mT.

- Hkad mst xpanenust 060pyJ0BaHUS — 3 IIT.

Texaudeckue cpecTBa 00yUeHUS:

- NIepCOHATBHBIN KOMITBIOTEP B cOope - 1 miT.

- npoekTop mynbtumenuiiabii NEC v260 - 1 .

- uHTepakTHBHAs qocka Hitachi Star Board - 1 miT.

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

[IporpammHoOe obOecricueHueE:

— Microsoft Windows XP Professional Open License: 47818817;

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

- 7-Zip Ceoooanas aunensust GNU LGPL;

— Adobe Acrobat Reader DC becrmuiatHoe mporpaMMHOE
oOecIieueHHE;

— Mozilla Firefox Cpobomnoe mporpammuoe obOecrneuenne GNU
GPL u GNU LGPL,;

- Google Chrome Ceob6oaunas nmuuensust BSD.

3.2. UudopmanmorHoe odecnevyeHue 00yueHus
Ilepeyens pexoMeHayemMbIX y4eOHbIX wu3gaHui, HWHrepHer-pecypcos,
JAOIOJIHUTEIbHOM JIUTEPaTyPhI

OcHoBHas:

1. Artanacsu JI.C., B.®. byry3os, C.b. KagomueB u Jp. I'eomeTpus.
10-11 kmacc: y4eOHUK mis 0OIIe00pa30oBaTeIbHBIX OpraHM3aluii. 0a30BBIA H
yriyonennslil ypouu: Mocksa: [Ipocsemenue. 2017 r.

2. boromonoB, H. B. Marematuka: y4eOHMK JIsI  CpPEIHETO
npodeccronansHoro oopasosanus / H. B. boromosos, I1. . Camoitnenko. — 5-¢
u3a., nepepad. m gomn. — MockBa . M3garensctBo IOpaiit, 2020. — 401 ¢. —

(ITpodeccuonanbuoe obpaszoBanue). — ISBN 978-5-534-07878-7. — Texkcr
sanektpounsii  //  OBC  IOpaiir  [caiit]. —  URL:  https://biblio-
online.ru/bcode/449006.

3. unaues, B. C. MaremaTuka: y4eOHUK U MPAKTUKYM JUISI CPETHETO

npodeccuonansuoro oopaszosanus / B. C. Illumaues; mox pemakmmeir A. H.
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Tuxonosa. — 8-e u3a., nepepad. u gon. — Mocksa : U3natensctBo FOpaiit, 2020.
— 447 ¢. — (ITpodeccuonansHoe oopazosanne). — ISBN 978-5-534-04609-0. —
Tekct: onextponnbii // DBC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/448276

JlonoHUATE/IbHAS
1. AmmatoB A.B. Marematuka [DnekTpoHHBIH pecypc] @ ydeOHOE
nocodue s CIIO / A.B. AnmatoB. — DIIEKTPOH. TEKCTOBBIE JaHHbIe. — CapaToB:
[TpodobpazoBanue, 2017. — 96 ¢. — 978-5-4488-0150-1. — Pexum pocryna:
http://www.iprbookshop.ru/65731.html
2. Hanunarep, B. A. Maremarnka: TPUTOHOMETPUYECKUE YPABHEHHS M
HEPaBEHCTBA : YIeOHOE ITOCOOHe /I CPEeTHETO MPOdeCcCHOHATHHOTO 00pa3oBaHus /
B. A. Jlamuarep. — 2-e usn., uchp. u gon. — Mocksa: M3marensctBo HOpaiir,
2019. — 136 c¢. — ([TpodeccuonansHoe obpazosanune). — ISBN 978-5-534-08453-
5. — Tekct: anmekrponnsiii // DBC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/438910
3. Marematuka. [lpaktukym: ydeOHOe TIOcOOHME JJIi  CPEIHEro
npodeccuonanbHoro obpaszoBanus / O. B. Tarapuukos [u ap.]. — Mocksa :
UznarensctBo FOpaiit, 2019. — 285 c¢. — (IIpodeccronaisHoe 00pa3oBaHue). —
ISBN 978-5-534-03146-1. — Texkcr : anekrponnsiii // OBC IOpaiitr [caiiT]. —
URL.: https://biblio-online.ru/bcode/43390.
4, Kypnansl: Bectnuk MI'TY um H.O. baymana. Cepus EctecTBeHHBIE
HayKH

HHuTepHeT-pecypChI:
1. www. fcior. edu. ru (MudopManmoHHbIE, TPECHUPOBOYHBIC U
KOHTPOJIbHBIC MaTEPHAJIBI)

2. http://school-collection.edu.ru Enunas xosutekius 1udpoBbIX
00pa3oBaTeIbHBIX PECYPCOB
3. http://www.uchportal.ru Yaurenbckuii moprain

4, http://www.lektorium.tv JEKTOPUYM ITPOCBETUTEJILCKUIA
[TPOEKT
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4. KOHTPOJIb U OIIEHKA PE3YJIBTATOB OCBOEHUA

JUCHUIIIAHBI

Pe3yabTarsl 00yyeHust
(ocBOeHHBIE YMEHMNSI, YCBOEHHBIE 3HAHHUS)

DopMBbI 1 METOAbI
KOHTPOJISI M OLCHKH
pe3yJabTAaTOB 00y4YeHMsI

B  pesymbrate = oCBOEHUSA
00y4aroIUICS TOJKEH YMeTh

— yMETh HCTOIB30BaTh MPUOOPETCHHBIE
3HAHWS ¥ YMCHHUSI B IPAKTUICCKON IEATEITLHOCTH
U IIOBCEHEBHOM KU3HHU,

— yMETh BBHITIOJTHATH BEIYUCIICHUS U
npeoOpa3oBaHus;

— YMeTb peuiaTh ypaBHEHHS U HEPABEHCTBA,

— YMETb BBINIOJIHATH ACHCTBUS C
(GYHKITUAMY,

— YMETb BBINOJIHATH ACHCTBUS C
TCOMETPUUYECKUMH (PUTYpPaMH, KOOpAUHATAMU U
BEKTOpaMH,;

JUCHHUITIINHBI

—  yMeTh  CTPOUTb MW  HCCIENOBaTh
MaTEeMaTHYECKUE MOJEIIH.
B pesymnbrare = OCBOEGHMS  JUCLUILIMHBI

00yYaroLUICs T0JKEH 3HATH !

— 3HAYEHHE MAaTEMaTUYECKOM HayKu s
pemieHns 3a7ad, BO3HUKAIOIIMX B TEOPUHA U
IIPAKTUKE; IMHPOTYy MU B  TOXKE  Bpems
OTPAaHUYECHHOCTh NPUMEHEHUS] MATEMATHYECKUX
METOJOB K aHAJIU3y U UCCIIEIOBAHUIO IIPOLIECCOB
U SIBJICHUI B IPUPOJE U OOIIECTBE;

— 3HAYeHHWEe  INPAKTUKA U  BOIPOCOB,
BO3HUKAIOIIUX B CaMOM MaTeMaTWKe [JJIs
dbopMUpOBaHMS W PA3BUTUS MaTeMaTUYECKOM
HAayKd, HUCTOPUIO pPa3BUTHUS IOHATUA YHCIIA,
CO3JIaHHs MaTeMaTUYECKOTO aHanu3a,
BO3HUKHOBEHUS U PA3BUTHS TEOMETPUH;

—  YHUBEpPCAJIbHBIN XapakTep 3aKOHOB
JIOTUKA MATEMaTUYECKUX PpACCYXKIAEHUW, HUX
IPUMEHUMOCTh BO BCEX 00JIaCTIX YeIOBEUECKON
NEeATENIbHOCTH;

BEPOSITHOCTHBIN XapaxkTep
IIPOLIECCOB OKPYKAIOIIEr0 MUpa.

Pa3INYHBIX

OLICHKAa BBITTOJIHCHUA
WHIUBUYaJIbHBIX BaI[aHI/Iﬁ C
HCIIOJIBb30BaHHUECM

Pa3HOYPOBHEBBIX 33]1a4
OIICHKA BBIMIOJIHEHUE 3aJaHui
JUISl TEMAaTHYECKOTO KOHTPOJIS

OIICHKA pE3yIbTaTOB
cobecenoBaHMs II0 3aJaHUSAM
TEMaTUYECKOTO KOHTPOJIS
OIICHKA 3aIUTHI peepaTtoB
AK3aMeH
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