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1IITACIIOPT PABOYEM ITPOT' PAMMBbBI
YYEBHOI'O HPEIMETA «MATEMATHUKA»

1.1 O6snacTh npuMeHeHHs1 pado4eil MPOrpaMMbl

[Iporpamma ydeOHOTO Tpenmera «MaremaTHka» SBISIETCS 4YacThiO 0O0IIe00pa3oBaTeIbHOTO
y4eOHOTO IHUKJIAa MPOrpaMMBbl IMOJTOTOBKH CIICIIHATUCTOB CPEJHETO 3BEHA M0 CHEHHUATBHOCTH
cpennero npodeccuoHanbHOro oopazoBanusi: 08.02.01 Cmpoumenbcmeo u 3KcnIyamayus 30aHUtl u

COOpYAHCEeHULl MexHOoI02uYecko20 TIPOdUIIst MpodeccnoHATFHOTO 00pa30BaHMS.

1.2 Mecro yueOHOro mipeaMeTa B CTPYKTYpe OCHOBHOI mpodeccuoHaIbHOI
o0pa3oBaTe/IbHOM NPOrPaMMbl
«Marematukay siBrsercs yaeOHbM nipeametrom» OI'OC cpeanero obiiero 00pa3oBaHusl.
VYpoBeHnb ocBoeHms ydeOHOTO Tipenmera B cootBercTBUU ¢ DPI'OC cpenmnero ooOmiero
o0pa3zoBaHus Oa30BBHIi.
Oco0oe 3HaueHne y4eOHbII mpeaMer uMeer npu GopmupoBanuu u paszsutuun OK 01, OK 02,

OK 03, OK 04, OK 05, OK 06, OK 07, TIK 1.2.

1.3 Ieau 1 3a0a4m y4eOHOro npeaMera — Tpe0OBaHUS K Pe3yJbTaTaM OCBOCHUS Y4eOHOIr0
npeaMera
esn yueOHOro npeamera:

— (opmupoBaHME  IEHTPAIbHBIX  MAaTeMaTHYECKUX  MOHATHH  (YUCIIO,  BEJIMYHWHA,
reoMeTpuueckas Gpurypa, nepeMeHHasi, BEposTHOCTb, GYHKIINSA), 0OECIeUYnBaIOLIUX TPEEMCTBEHHOCTh
U NIEPCIIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHUs 00ydatolUXCs;

— MOoJBEACHHE O0YYaroIIMUXCS Ha JOCTYIMHOM JUIsi HUX YPOBHE K OCO3HAHHUIO B3aMMOCBS3U
MaTeMaTHUKd U OKPYXAloIIero Mupa, NOHMMaHUWE MaTeMaTHKH KaKk 4YacTh OOled KyJbTypsl
4YelI0BEYECTBA;

— pa3BUTHE  MHTEJUIEKTyaJlbHBIX W TBOPYECKUX  CHOCOOHOCTeH  oOywaromuxcs,
M03HABATEIbHONW aKTUBHOCTHU, HMCCIEI0BATENbCKMX YMEHUH, KPUTUYHOCTH MBINIJICHUS, MHTEepeca K
W3YUYEHUIO MaTeMaTHKU;

— (hopmupoBaHue (PYHKIIMOHAIBHON MaTeMaTH4YEeCKOW T'PaMOTHOCTH: YMEHHsS pacro3HaBaTh
MAaTeMaTHYECKHE aCIEKThl B PEaJbHbIX JKU3HEHHBIX CUTYALMSIX U IPU U3YUYEHHUH APYTUX JUCIUIUINH,
MPOSIBIICHUST 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEW, (POopMynHpoBaTh HUX Ha S3bIKE MaTEMaTHKU H
CO3/1aBaTh MaTeMaTHUYEeCKHUE MOJENH, NPUMEHSATh OCBOCHHBIM MaTeMaTHMYeCKUil ammapar Juis
pelieHus  MPaKTUKOOPUEHTHPOBAHHBIX  3a/ad, 3aJad  MNpoecCHOHATBHON  NIeATeIbHOCTH,

HHTCPpHIPCTUPOBATH U OUCHUBATL INOJTYYCHHBIC PEC3YJIbTATHI.



2 INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITPE/IMETA

«MATEMATUKA»

Kox u HauMeHoOBaHue () OpMHUPYEMBIX
KOMIIeTeHI M

HJIaHI/IpyeMbIe pe3yjbTarTrbl

Oo6uue JAucuunimHapHblie (MpeaMeTHbIe)
OK 01 Hanuuue  momusayuu  x  0OyueHuro u | IIPol1. Bmagenne MeTomaMH IOKAa3aTeIbCTB,
Buvioupams  cnocoovt  pewenusa  3a0ay | TUYHOCMHOMY PA3GUMUIO alIrOpUTMaMHU penieHus 3aJ1a4; yMEHUE
npogheccuonanvhoi deamenvrnocmu | [ omosnocmos K camopazeumuro, | GOPMyIUPOBATh  ONPENEICHUsI, aKCHOMBI W
nPUMEHUMENbHO K Pa3AUUHBIM | CAMOCMOAMENbHOCMU U CAMOONPEOeNeHUI0 TEOPEMBI, MPUMEHSTh "X, MIPOBOJIUTH
KOHmeKcmam Osnaoenue HaBbIKAMU yueOHO- | MOKa3aTeIbHBIE PACCYKIEHUS B XOJI€ PEIICHUS
uUccne008amenbcKoll, NPOeKmMHoOU U COYUAIbHOU | 3aad;
oesmenbHOCIU. IIP62. VYmenue onepupoBaTb MNOHATHSIMU:
B yacTu Tpy10BOIr0 BOCIMTAHMSI: CTENeHb 4YHCla, JiorapudM dHClIa; yMEHUe
— TOTOBHOCTH K TPYAY, OCO3HAHHWE IIEHHOCTH | BBHIIOJIHATH BBIYHCJICHHUE 3HAYCHHI u
MacTepCTBa, TPYI0JIIO0HE; npeoOpa3oBaHusl BBIPAKEHUH CO CTEMEHSAMH U
— TOTOBHOCTh K AaKTHBHOW  JeSITEIbHOCTH norapupmMamy, npeoOpa3oBaHus AIpoOHO-
TEXHOJIOTHYECKOH " COITMAJIbHOM | PALIMOHATIBHBIX BBIPAKCHUH;
HaIPaBJIECHHOCTH, CIHOCOOHOCTh WHHUIIMUPOBATH, IIP63. VYmenuwe onepupoBarth  TOHATUSAMU:
IUIAHUPOBATh U CaMOCTOSATEIBHO BBINOJIHATH | PAHMOHAIIBHBIC, nppanroHaJIbHbIC,

TaKyI0 ACATCIIbHOCTD,

— MHTEpec K pa3IMYHBIM cdepam
po(eCCUOHATILHOM JIeITEITLHOCTH,
OBjaiecHHe YHMBEPCAJbHBIMH  y4eOHBIMM
NMO3HABATEJILHBIMH €l CTBUSIMU:
a) bazosvie no2udecKue Oetcmeust.
— CaMOCTOSITEIILHO (dbopmyupoBaTh u

aKTyaJIM3UpOBaTh MpoOJIEeMy, pacCMaTpUBaTh €¢
BCECTOPOHHE;
— yCTaHaBJIMBATh CYIIECTBCHHBIH MPU3HAK WU
OCHOBAHHMS JUIsSi CpaBHEHUS, KiacCU(DUKAIUU |
000011IeHHS;

— ONpeacCiiATbL LCJIN ACATCIIBHOCTHU, 3a/aBaTb

MoKasaresibHble, CTENEHHbIE, JIOTapu(pMUUECKUE,
TPUTOHOMETPHYECKHUE YPAaBHEHHUS U HEPaBEHCTBA,
UX CHUCTEMBI,

IIP65. VYmenue omnepupoBaTh  IMOHATHAMU:
paroHagbHas byHKIMS, nokasarejabHas
byHKIHS, CTEIEeHHAas byHKIHS,
JorapudmMudeckas byHKIHS,
TpUroHOMeTpHueckue  (QyHKIUH,  OoOpaTHBIE

(GYHKIIUM; YMEHUE CTPOUTHh I'paMKH M3Y4EHHBIX
GbyHKIUH, KCTOJIb30BaTh IPaUKU MPU U3YUYEHUH
IIPOLIECCOB U 3aBUCUMOCTEH, IIPU PEIICHUN 3a7a4
U3 JIpyruxX Y4eOHBIX TNpeAMETOB M 3a7ad U3
pearbHOM  KM3HM;  BBIpaXatb  (opMylaMu
3aBHCHMOCTHU MEXIY BEJIMUMHAMH;




Koa u HauMeHoOBaHue () OpMHUPYEMBIX
KOMIIeTeHI M

ILianupyemble pe3yJbTaThl

Oo0mue

JucnuiinHapHble (peaMeTHbIE)

napaMeTpbl U KPUTCPHUU UX NOCTUIKCHUA

— BBIABJIATH 3aKOHOMCPHOCTHU W HNPOTUBOPCHUSA
B paCcCMAaTprUBACMBIX ABJICHUAX,

— BHOCHUTbH KOPPECKTHUBLI B JACATCIBHOCTD,
OLCHUBATb COOTBCTCTBUC PC3YJILTATOB MLCIIAM,
OLCHUBATb PUCKHU HOCJ'ICJICTBI/Iﬁ JACATCIIBHOCTH,

— pa3BUBaTh KPEATHBHOC MBINIJICHUE IPU
pEIICHUH KU3HEHHBIX TPOOIEM

0) bazosvie ucciedosamenbckue Oeucmeust:

— BIAJIETh HaBBIKaMU yaeOHo-
HUCCIIEIOBATEILCKON Hu MPOEKTHOM
NEeSITEIILHOCTH, HaBbIKaMHU pa3perreHus
npooseM;

— BBISABJIATH NPUYMHHO-CIIECTBEHHBIE CBSI3U U
aKTyaJlu3upoBaTh 3a/ady, BBIIBUTATH TUIOTE3Y
€e  peuleHHs, HaxXOIuUTh AapryMEeHThl IS
JI0Ka3aTeNbCTBA CBOMX YTBEP)KIEHUH, 3a1aBaTh
napaMeTphbl U KPUTEPUU PELICHHUS;

— aHaATM3HMPOBATh MOJIYYECHHBIE B XOJ€ PEeUICHUS
3a/laul pe3yabTaThl, KPUTUYECKU OLEHUBATh UX
JOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCIIOBHUSIX;

— yMeTh MIEPEHOCUTH 3HaHUA B
MO3HABATEIIbHYI0 M MPAaKTHYECKyl o0nactu
KU3HEJCSATENILHOCTH;

— yYMEeTh MHTETPHUPOBATh 3HAHUS W3 Pa3HBIX
y4eOHBIX MPEAMETOB;

— BBIJIBUraTh  HOBBIE  HJICH,
OPUTMHAJIBHBIE MOX0/Ibl U PELICHUS;
— CMOCOOHOCTH ux WCIOJIb30BaHUS B
MO3HABATEIbHOM U COLMATBHOM MPAKTUKE

npeaiaratb

I[IP66. VYmenue pemaTh TEKCTOBBIE 3aJauu
Pa3HBIX TUTOB (B TOM YHCIIC Ha TPOIEHTHI, JOJIH

M 4YacTH, Ha JABWXKEHHUE, paboTy, CTOMMOCTb
TOBapOB M YCJIYyr, HAJOTH, 3aJaud U3 oOlnactu
YIPABJICHUS JUYHBIMH u CEeMEMHbIMU
¢uHaHCcamm); COCTaBJISITh BBIPAYKEHMUS,
YpaBHEHUsS, HEPABEHCTBA M HX CHCTEMBI IIO
YCIOBHIO  3aJa4yM, HCCIEN0BATh ITOJY4EHHOE
pelieHne W OIEHMBaTh  MPaBIONOA00HOCTh
pE3YNbTATOB;

IIPG6Y9. YMeHue oneprupoBaTh MOHATUAMM: TOUKA,
npsiMasi, TJIOCKOCTh, IPOCTPAHCTBO, JIBYTPaHHbBIN
yrou, CKPELINBAIOIIUECS psIMbIE,
HapajyIeNIbHOCTh U NMEPNEHAUKYIAPHOCTh MPSIMBIX
U IJIOCKOCTEH, Yroja MeXIy MpsAMBIMU, YIroi
MEXIy MNpsIMOW M IJIOCKOCTBIO, YTOJ MEXAy
IUIOCKOCTSIMH,  PAacCTOSIHUE  OT  TOYKH  JO
IUIOCKOCTH,  PAcCTOSHUE  MEXIy IHPSMBIMH,
paccTosiHUE  MEXIy IIJIOCKOCTSMM;  YMEHUE
UCMOJb30BATh NPH PELICHUH 33734 HU3y4eHHbIE
GakThl W TEOpeMbl IUIAHUMETPUU; yMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETro
MUDA;

[IP610. VYmeHue omnepupoBaTh MNOHATHAMU:
MHOT'OI'pAaHHHMK, CEYEHHE MHOTIOIpaHHUKa, KYO,
napajjeNnenunes, npusMa, nupamuaa, ¢urypa u
MOBEPXHOCTh BpAIEHUs, ILMJIMHIpP, KOHYC, ILIap,
cdepa, cedyeHus: (GUrypsl BpalleHHs], MIOCKOCTb,
Kacaromasicss  cepsl, IWIMHApPA, KOHYca,
IUIOINAb TOBEPXHOCTH IMHPaMUIBI, IPU3MBI,
KOHYCa, IWINHApa, MJIoaas chepsl, 00beM Kyoa,
pSMOYTOJIBHOTO Tapajuiesienunesia, TUpaMHJIbL,




Koa u HauMeHoOBaHue () OpMHUPYEMBIX
KOMIIeTeHI M

ILianupyemble pe3yJbTaThl

Oo0mue

JucnuiinHapHble (peaMeTHbIE)

OpU3MBblL, LMIUHApPA, KOHYycCa, IIapa; yMEHUe
n300paxkaTb MHOTOTPAHHUKUM M IOBEPXHOCTHU
BpAlllEHUs, UX CEYEHHUS OT PYKHU, C IOMOUIbIO
YEPTEXKHBIX HMHCTPYMEHTOB U AJIEKTPOHHBIX
CPEICTB; YMEHHE pacrno3HaBaTb CHUMMETPHUIO B
IIPOCTPAHCTBE; yYMEHUE pacrno3HaBaTh
MpaBUIILHBIE MHOTOTPAHHUKH;

ITP611 VYmenue omnepupoBaTh MOHATHUSAMU:
JBUKEHHUE B MPOCTPAHCTBE, MOJOOHBIE (UTYPHI B
MIPOCTPAHCTBE; HCII0JIb30BaTh OTHOIIIEHHE
TJIOMIAIEH TTOBEPXHOCTEH M O0OBEMOB IMOJOOHBIX
buryp npu peueHnu 3aaay;

IIP612. VYmeHue BBIYHCIATE T€OMETPUUYECKHUE
BEIMYUHBI (JJIMHA, YTOJ, IUIOMAah, OOBEM,
IUIONIA/Ib TOBEPXHOCTH), HCIOJIb3YS W3y4YECHHBIE
(bOopMyIBI U METOJIBI,

[IP613. VYmenue onepupoBaTh MOHATHSIMH:
IPSIMOYTOJIbHAs cucreMa KOOpJIMHAT,
KOOPJMHATBl ~ TOYKH, BEKTOP, KOOPIAUHATHI
BEKTOPA, CKaJSIPHOE MPOU3BENCHUE, YrOJI MEXKIY
BEKTOpPAMH, CYMMa BEKTOpPOB, IPOU3BEJICHUE
BEKTOpa Ha YHCIO; HAXOAUTh C IOMOUIbIO
U3YYEHHBIX (OPMYII KOOPAUHATBHI  CEPEIUHBI
OTpPE3Ka, PACCTOSIHUE MEXY IByMs TOUKAMH;
I[1P614. VYmenue  BbIOMpaTh  TOJXOJSIINAN
W3YYEHHBI METOJN JUId pelleHus  3aJadd,
pacmo3HaBaTh ~ MareMathyeckue  (akTel |
MaTeMaTUYeCKHe MOJIEIM B MPUPOJIHBIX U
OOIIECTBEHHBIX SBJICHUIX, B MCKYCCTBE; YMEHHUE
MPUBOAUTH MPUMEPHI MATEMATUUECKUX OTKPBITUM
POCCUICKON U MUPOBOM MaTeMaTU4E€CKOM HAYKH




Ko u HanmenoBanue ¢popmupyeMbix

ILianupyemble pe3yJbTaThl

KOMIETECHIUU Oo0mue JucuunjinHapHble (MpeaMeTHbIe)

OK 02 T'omoenocms K camopazeumuro, | IIP64. YMenue omnepupoBaTh  MOHATUSIMHU:

Hcnonvzosamsv cospemenHble CPeOCmEa | CamoCmosmenrbHOCmu U CAMOONPeOeleHUI0 byHKIMsA, HenpepbIiBHAS (QYHKIIUSA, TPOU3BOIHAS,

noucka, aunanusza u uhmepnpemayuu | Océoennvie OOYHAIOWUMUCH MEHNPEOMEMHbIE | epBoobpasHas,  ONPEICNCHHBIA  HHTEIPAl,

unghopmayuu, u UHpOpMAUUOHHBLE | NOHAMUA U VHUBEPCATbHbIE VieOHble OelCmaus yMeHHE HaXOUTh MPOU3BOHBIE SIEMEHTAPHBIX

mexnonocuu 0N GblNOJIHEHUs  3a0ay | (pe2yisimusHvle, NO3HABAMENbHbIE, | dvHKIHii, MCTIONB3YS CHPABOUHBIE MATEPHAIBL

npogheccuonanvHoil desamenbHocmu KOMMYHUKAMUBHDBLE). HCCIEN0BATh B POCTEHIINX ClTydasx QyHKIMA Ha
Cnocobnocmo ux UCNONb306AHUA 6 | MOHOTOHHOCTh,  HAXOJUThL  HaWOONBIIME H
NO3HA6AMENbHOU U  COYUANLHOU — NPAKMUKE, | papMeHbIIHE  3HAYCHMUS dYHKUMIL;  CTPOMTE
COMOBHOCMb K CAMOCmoAMENbHOMY | rpauk  MHOTOUIEHOB C  HCIIOJIB30BaHUEM
NIGHUPOSANWIO U OCYWeCmenenio  y4eOnoli | apapara MaTeMaTHIECKOTO aHATHN3a; IPUMEHSTH
oesmenbHOCIU, opeanuzayuu YuebH020 NPOM3BOIHYIO TIPH PELIEHHH 3a71a4 Ha ABHIKEHNE;
compyoHuYecmea c neoazoeuieckumu

pabomHuUKamMu U C8ePCMHUKAMU, K YUACUIO 8
nocmpoeHuu UHOUBUOYATbHOL 0OPA308aMeENbHOU
mpaekmopuu.

Osnaoenue HABbIKAMU yueoHo-
uccned08amenbCKoll, NPOeKmMHOU U COYUAIbHOU
oesmenbHoCmiu.

B 00s1acTH IEHHOCTH HAYYHOI'O NMO3HAHUSA:

— c(hopMUPOBaHHOCTH MHPOBO33PCHUS,
COOTBETCTBYIOIIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHSA HAYKH U OOIIECTBEHHOH MPaKTHKH,
OCHOBAHHOTO Ha JIHaJiore KYJBTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIETYPHOM MUDE;

— COBEpIICHCTBOBAHUE SI3bIKOBOM u
YUTATeTbCKOM  KyIbTYphl ~ Kak  CpeAcTBa
B3aMMOJICHCTBUS MEXAY ITIOJbMU M TO3HAHHS
MUDA;

— OCO3HaHHWE IIEHHOCTH HaY4YHOH AESITeThbHOCTH,
TOTOBHOCTh  OCYIIECTBIISITh  MPOEKTHYIO H

pemiatb MPaKTUKOOPUEHTUPOBAHHBIE 337a4d Ha

HauOoOJbIINEe MW HAaUMEHLIINE 3HAUYCHMA, Ha
HaXO0XXJIEHWE MTyTH, CKOPOCTU U YCKOPEHUS
IIP66. VYwmeHue pemarb TEKCTOBBIE 3aJadyu

pa3HBIX TUIOB (B TOM YHCII€ HAa MPOIEHTHI, J0JIH
M 4YacTH, Ha JABIKEHHE, paboTy, CTOMMOCTHb
TOBapoOB M YCJIYyr, HAaJOTH, 3aJaud U3 o0iactu

YIPABJICHUS JUYHBIMU u CEeMEHHBIMU
dbunancamm); COCTaBJISATh BBIpAKEHMUS,
YpaBHEHUsl, HEPABEHCTBA M HX CHCTEMBI IIO
YCIIOBUIO  3aJauyM, HCCJIEA0BATh IOJYYEHHOE
pelieHre U OIICHHBAaTh  MPaBIONOA00HOCTH
pE3YNbTATOB;

[IP67. VYmenue onepupoBaTtb MNOHATHAMU:

cpeaHee apupMeTHYecKoe, MelaHa, HauOoJbIlee
Y HauMEHbIIEEe 3HAYEHHUsA, pa3Max, AUCIEPCHs,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOTO Habopa;
yYMEHHE U3BJIEKATb, MHTEpPIPETHPOBATH
uHpOpMaLIMIO, TPEACTaBICHHYIO0 B TaOnuuax, Ha
JMarpaMmax, rpa@ukax, oTpakarollylo CBOMCTBa




Koa u HauMeHoOBaHue () OpMHUPYEMBIX
KOMIIeTeHI M

ILianupyemble pe3yJbTaThl

Oo0ume JucuunjinHapHble (MpeaMeTHbIe)
UCCIIEI0OBATEIBCKYIO NESITeILHOCTh | PeaThbHBIX MPOIECCOB W SIBJICHUM; IMPEICTABIATH
WHUBUIYyAJILHO W B TPYIIIIC, WH(GOPMAIIHMIO ¢ TIOMOIIBIO TAOIHUI] M JUArpaMM;
OnJiiajieHNe YHHMBEPCAJIbHBIMH Y4YeOHBIMM | HCCIEOBATh CTATHCTUYECKUE [aHHBIE, B TOM

NMO3HABATEJILHBIMH A€l CTBUSIMM:

8) paboma ¢ unghopmayuei:

— BJIAJICTh HABBIKAMH TOJIydEHUS HHPOPMAIUU
W3 MCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIIHHO
OCYIIECTBIISITh TIOUCK, aHAJN3, CUCTEMAaTH3AIHIO
W UWHTEPIPETANHI0O WHOOPMAUNA PA3ITAIHBIX
BHJIOB ¥ JOPM IPECTABIICHUS;

— CO3/aBaTh TEKCTHI B Pa3IMYHBIX (hopMarax c
Y4EeTOM Ha3HAYCHHUS WHQOPMAIMH W IIeJICBOM
ayIUTOPUH, BBIOMpas ONTHUMAIbHYIO (QopMy
MIPEJCTABICHHS U BU3YaTH3AIIHH;

— OIICHWBATh JOCTOBEPHOCTH, JIETHTUMHOCTh
nHpOpMAIIMK, €€ COOTBETCTBHE NPAaBOBBIM U
MOPAJIBHO-ITHYECKUM HOPMaM;

— HCIIOJIb30BaTh CPE/ICTBA MH(POPMAIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJOTHH B pEIICHUU

KOTHUTHUBHBIX, KOMMYHUKATUBHBIX u
OpPraHM3allMOHHBIX 3aJad C  COOII0JCHHEM
TpeOoBaHU SPTrOHOMUKH, TEeXHUKH

0€301MacHOCTH, TUTHEHBI, pPecypcocOepexeHus,
NPaBOBBIX M  OJTUYECKUX  HOPM,  HOPM
nH(popMaIMOHHOM 0€30MMaCHOCTH;

— BJIJICTh HAaBbIKAMM PACIO3HABAHMS U 3alUThI
uHpopManuu, UHGOPMAITMOHHONW 0€301MacHOCTH
JUYHOCTH

YHUCJe C MPUMEHEHHEM TpadUuuecKuxX METOJO0B W
AJIEKTPOHHBIX CPEJICTB;

[IP614. VYmenue  BboIOMpaTh  TOJXOJSAIIUN
W3YYEHHBI  METON JUIS  pelIeHUs  3aJadd,
pacrio3HaBaTh ~ MareMmaTtudeckue  (QakTel U
MaTeMaTHUYeCKHe MOJIEIM B TPUPOJHBIX U
OOIIECTBEHHBIX SIBJICHHSX, B MCKYCCTBE; YMEHHUE
MIPUBOJUTH MMPUMEPHl MATEMATHUYECKUX OTKPBHITUH
POCCHUICKOM ¥ MHUPOBOM MaTeMaTHYECKOU HAYKH

OK 03

Hﬂanupoeamb u peanuzoeénleambsp

Hanuyue  momusayuu  x  obyyeHuro  u

JUYHOCIMHOMY pa36umuro

I1P61. Baageuue
aIrOpuTMaMu penieHus

METOJaMH  OOKa3aTCJIbCTB,
3aaay, YMCHHC




Ko u HanmenoBanue ¢popmupyeMbix

ILianupyemble pe3yJbTaThl

KOMOETCHIMH Oo0ume JucuunjinHapHble (MpeaMeTHbIe)
coocmeennoe  npogeccuonansnoe  m | I omogrnocmo K camopaszgumuio, | GOPMYIIMPOBATh  OMpPEICNCHHs, aKCHOMBI U
JUYHOCMHOE pazeumue, | CamMoCmosmenrbHOCMuy U CAMOONPEOeNeHUIO TEOPEMBI, IPUMCHSTH uX, MIPOBOJIVTH

NPEONPUHUMAMENIbCKYIO 0eAn eJIbHOCHb 6
npogheccuonanvnoii cghepe, ucnonvzosamo
3HAHUA NO NPAGOEOU U (uHaHcosoll
2PAMOMHOCIMU 6 PA3AUYHBIX HCUZHEHHDBIX
cumyayuax

Osnaoenue HABbIKAMU yuebHo-
uccne008amenbCKou, NPOeKmMHOU U COYUAIbHOL
oesmenbHOCmU.

Lenenanpasnennoe  pazsumue  GHympeHHel
no3uyuyu  IUYHOCMU HA  OCHOBE  OYXOBHO-
HPAaB8CmMeEeHHbIX YeHHocmell Hapooos Poccuiickotl
Dedepayuu, uUCMoOpuUYecKuUx U HAYUOHANbHO-
KVIbMYPHBIX mpaouyu, dopmuposanue
cucmemvl  3HAYUMbBIX — YEHHOCHO-CMbLCIIOBBIX
YCMAHOBOK, AHMUKOPPYNYUOHHO2O
MUPOBO33PEHUsl, NPABOCO3HAHUS, IKOJIO2UUECKOU
KVIbMypbl, CNOCOOHOCMU — CMABUMb  yYeiu U
CmMpoumy HcU3HeHHbvle NAAHb.

B ods1acTu JAYXOBHO-HPABCTBEHHOI'0
BOCIUTAHUS:

—  OCO3HaHHE JTyXOBHBIX LEHHOCTEe!
pOCCHIICKOTO Hapoa;

—  chopMupoBaHHOCTH HPaBCTBEHHOT'O
CO3HAHMS, STUYECKOTO MMOBEACHMUS,

— CIIOCOOHOCTh  OILIGHMBAaTh CHUTYallMl0O U
NPUHUMATD OCO3HAHHBIE peleHus,
OPUEHTHUPYSCh Ha  MOpPaJIbHO-HPABCTBEHHBIE

HOPMBI 1 ICHHOCTH,

— OCO3HaHWE JMYHOIO BKJIaJa B IOCTPOCHHUE
YCTOHYHBOTO OYIyIIEro;

— OTBETCTBEHHO€ OTHOIIEHHE K CBOHUM
poauTenssM H (WJIM) JPYTHM 4IEHAM CEMbH,
CO3/JaHHI0 CEMbH Ha OCHOBE OCO3HAHHOIO
NPUHATUA LIEHHOCTEM CEMEMHOM JKU3HU B

JIOKa3aTeNbHbIE PACCY)KJIEHUS B XOJE pEIlEHUs
3ajay;

ITP64. VYmeHue onepupoBaTtb  IMOHATHUSAMU:
GyHKUMs, HenpepbIBHas (QYHKIMS, MPOU3BOJIHAS,
nepBooOpasHas, OTIpeIeTICHHBII WHTErpal;
YMEHHME HaXOJUTh MPOU3BOJHBIE AJIEMEHTAPHBIX
GyHKIIUH, WCIONB3Ysl CIPAaBOYHBIC MAaTEpHAIIBI;
HCCJIEIOBATh B MPOCTEUIINX CIydasX QyHKIUU Ha

MOHOTOHHOCTb,  HAaXOJWTh  HauOOJbIINE U
HauMEHbIIME 3HaueHus (QYHKUUHA; CTPOUTH
rpauKd  MHOTOWIEHOB C  HCIOJIb30BaHUEM

anmapara MaTeMaTHYeCKOTo aHallu3a; MPUMEHSTh
MIPOM3BOJIHYIO TPY PEICHUH 3a]au Ha JIBH)KEHUE;
peliath MPakTUKO OPUEHTHPOBAHHBIE 3aJaud Ha

HauOoJbIINE M HAUMEHbIIWE 3HAYeHHUs, Ha
HAXO0XJIeHUE MyTH, CKOPOCTHU U YCKOPEHHUSI

IIP65. VYmenue omnepupoBaTh  MOHATHSIMH:
paroHagbHas byHKIMS, nokasaresabHas
byHKIHA, CTEeNeHHas byHK1IHS,
JorapudmMudeckas byHKIMS,
TpUroHOMeTpuueckue  (QyHKIUH,  OoOpaTHBIE

GyHKIMH; YMEHHE CTPOUTH rpaduKu U3y4EHHBIX
GbyHKIMIA, HCTIONB30BaTh rpaduKu MPH U3yYCHHUH
MIPOLIECCOB U 3aBUCUMOCTEH, MPU PEIICHUH 3a1a4
U3 JApYyrux Y4eOHBIX NpPEIMETOB M 3aJad u3
peallbHOM  KW3HU;  BBIpaXaTh  (popmyrnamu
3aBUCUMOCTH MEX/y BETMUYMHAMU;

[IP66. VYmeHue pemaTh TEKCTOBBIE 3aJauu
pa3HbIX TUNOB (B TOM YHCJIE€ HA MPOLEHTHI, T0IH
M 4YacTH, Ha JABIKEHHE, paboTy, CTOMMOCTH




Koa u HauMeHoOBaHue () OpMHUPYEMBIX
KOMIIeTeHI M

ILianupyemble pe3yJbTaThl

Oo0mue

JucnuiinHapHble (peaMeTHbIE)

COOTBETCTBUU C TpaAULIUSIMHU HapoJoB Poccum.
B o0sacTi pusuvecKkoro BOCHUTAHMS:

—  copMHPOBAHHOCTH 3J10pOBOTO u
0e3omacHOTO 00pa3a JKH3HU, OTBETCTBEHHOTO
OTHOIIEHUSI K CBOEMY 370POBBIO, IOTPEOHOCTH B
(hu3MYECKOM COBEPIIEHCTBOBAHUY;

— aKTHBHOE HETPUSATHE BPEIHBIX NMPUBBIUCK U
MHBIX (GOpM MPUUYMHEHUS Bpeaa pu3nyeckomMy U
MICUXUYECKOMY 3/I0POBbIO;

Osianenue YHHMBEPCAJIbHBIMH
PeryJIiTUBHBIMH AeiiCTBUSIMH:

@) Camoopzanu3auus.

—  CaMOCTOSITEIILHO OCYIIECTBIISITh
MO3HABATEIBHYIO JIESITEIHHOCTH;

—  BBISBIIAITh pOOIEMBI, CTaBHUTh "
dbopmynupoBaTh  COOCTBEHHBIE  3aJa4dl B

00pa3oBaTeNIbHON EATEIbHOCTH U B )KU3HEHHBIX
CUTYaIUsIX;

—  CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PELICHUS
npoOJieMbl C Y4YeTOM HMEIOLIUXCS PECYPCOB,
cOOCTBEHHBIX BO3MOKHOCTEH U MPEINOUYTEHUII;

— JaBaThb OLCHKY HOBBIM CUTyalusm,
BO3HHUKAIOIIIUM B [MO3HABaTEILHOM nu
HpaKTH‘IeCKOﬁ ACATCIBHOCTH, B

MEXJIMYHOCTHBIX OTHOILIEHUSX;
—  pacimupsTh paMKH y4yeOHOro mpenMeTa Ha
OCHOBE JIMYHBIX MPEAIOUYTEHU;

— JlenaTh OCO3HAaHHBIH BBIOOp  cTpaTeruit
HOBE/ICHNU, peleHui npu HAJINYUU
IbTEPHATHB, APryMEHTHPOBATh  CHETAHHBIN

BLI60p, 6paTL OTBCTCTBCHHOCTb 3a IIPHUHATOC

TOBApOB U YCIYI, HAJOTH, 3aJadd U3 00JacTu

yIpaBICHUS JUYHBIMU u CEMENHbIMU
¢uHaHCcamMm); COCTaBJIATh BBIPAYKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA U MX CHUCTEMBI IO
YCIOBHMIO  33Ja4M, HCCIEAOBaTh IOJIY4EHHOE
pelieHue M OLEHUBaTh  IPaBIONOJ00HOCTb
pe3yIbTaTOB;

I[TP67. VYmeHue onepupoBaTth  IMOHATUSIMU:

cpenHee apuMeTHIeCKOe, MeIrana, HanOoJIbIee
U HauMEHBIIIee 3HAYCHUsS, pa3Max, JIUCIEPCHs,
CTaH/JapTHOE OTKJIOHEHHWE YHCIOBOrO Halopa;
yMEHHe W3BJICKATh, WHTEPIPETHPOBATH
uH(popMaInio, MPEACTaBICHHYIO B TaOIWIax, Ha
quarpammax, rpadukax, oTpaXkarollylo CBOMCTBa
peasbHBIX MPOIIECCOB U SIBJICHMIA; MPEACTABIATH
WH(pOpPMAITUIO C TIOMOIIBI0 TAOIHI] U JUATPaAMM;
UCCJIEIOBaTh CTATUCTHYECKUE JaHHbIE, B TOM
yHclie ¢ TMPUMEHEHUEM rpapuuecKux METOJOB U
AJIIEKTPOHHBIX CPE/ICTB;

I1P68. VYmenue omnepupoBaTh
CIy4allHBII ONBIT W  CIy4allHOE COOBITHE,
BEPOSITHOCTh ~ CIIy4alHOTO  COOBITHS; yMEHHUE
BBIUHCIISITh BEPOSATHOCTh C  HCIOJIb30BAHUEM
rpauueckux MeETOJOB; NPUMEHATH (OPMYIIbI
CIOXEHHSI M  YMHOXEHHS  BEPOSTHOCTEH,
KOMOMHATOpHblE (GakTbl ¥ GOPMYNIBl  MpHU
pellleHn:  3aJa4; OIEHHBAaTh  BEPOSTHOCTHU
peanbHBIX COOBITHIT; 3HAKOMCTBO CO CITy4ailHBIMU
BEJIMYMHAMU, yMEHHE MPHUBOIUTH IPUMEpPHI
NpOSIBIICHUS  3aKOHA  OONBIIMX  4YHCET B
MPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSX;

I1P614. VYmeHue BbIOMpPATH  MOJIXOASIIUN

IOHATHUAMMU:




Koa u HauMeHoOBaHue () OpMHUPYEMBIX
KOMIIeTeHI M

ILianupyemble pe3yJbTaThl

Oo0ume JucuunjinHapHble (MpeaMeTHbIe)
pereHue; U3yYSHHBIH METOJ Uil  peleHHus  3a/1adH,
—  OLIGHUBATh NPUOOPETEHHBIN OIIBIT; pacro3HaBaTh ~ MaTeMaTtudyeckue  (akTel |
— CIIOCOOCTBOBATH (1)OpMI/IpOBaHI/IIO U | MaTeMaTu4dCcCKue MOACIN B IPHUPOAHBIX H

MPOSIBJICHUIO IMHUPOKOW D3PYIUIIUA B Pa3HBIX
007aCTIX 3HAHWM, ITOCTOSHHO IOBBIIIATE CBOM
00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHb.

0) camokoHmpons:

— JlaBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCUTH
KOPPEKTUBBI B  JEATEIBHOCTh, OIICHHBATH
COOTBETCTBHUE PE3YJIbTATOB LETISIM;

—  BIAaeTh HaBBIKAMHU MMO3HABATEIILHON
pedbnekcu Kak  OCO3HAaHMSI  COBEPIIAEMBIX
JNEUCTBUA W MBICIUTEIBHBIX MPOLECCOB, MX
pe3yJIbTaTOB U OCHOBAHMIA;

— HCIOJIb30BaTh MpUEMbl pediaexcuu Uit
OIICHKHU CUTYalluU, BIOOpA BEPHOTO PEIICHMUS;

— OLIEHMBaTb  pPHUCKM U CBOEBPEMEHHO
IPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

8) IMOUUOHATbHBLIL uHmennexm,
npeononazaouiuil chopmupoeanHocms:

— CaMOCO3HaHMS, BKIIOYAIOIIET0 CHOCOOHOCTH
MOHUMAaTh CBOE€ SMOLMOHAIBHOE COCTOSHHUE,
BUJCTh HAMpaBlIEHUS PAa3BUTHS COOCTBEHHOM
SMOIIMOHANBHON cdepbl, OBITh YBEPEHHBIM B
cebe B MEXIJIMYHOCTHOM B3aMMOJICHCTBUU U TIPH
NPUHATUU PEIICHUI;

— CaMOpPeryiInpoBaHu, BKJIIOYArOmicro
CaMOKOHTpPOJIb, YMCEHHUC MNPpUHNUMATh
OTBCTCTBCHHOCTD 3a CBOC IIOBCJICHHUC,
CIIOCOOHOCTH AIalTUPOBATHLCA K

OMOIWOHAJIbHBIM H3MCHCHHAM W TPOABIIATH

OOIIIECTBEHHBIX SBJICHUSIX, B HMCKYCCTBE; YMEHHUE
MPUBOJIUTH MPUMEPHI MATEMATUYECKUX OTKPBITHI
POCCHIICKO U MUPOBOI MaTeMaTHYECKOU HAYKH




Koa u HauMeHoOBaHue () OpMHUPYEMBIX
KOMIIeTeHI M

ILianupyemble pe3yJbTaThl

Oo0mue

JucnuiinHapHble (peaMeTHbIE)

TUOKOCTB, OBITh OTKPBITHIM HOBOMY;

— BHYTPEHHEM  MOTHBAallMM, BKJIKOYAKOUIEH
CTPEMJICHHE K JIOCTIDKCHHMIO II€JId U YCHEXY,
OITHMH3M, HHUIIHATUBHOCTD, yMEHHUE
JIENCTBOBATh HMCXOIS M3 CBOMX BO3MOXKHOCTEIL,
TOTOBHOCTh M CIHOCOOHOCTH OBJIaJCBaTh HOBBIMHU
COIIMAJIEHBIMU MpaKTUKaMH, OCBaMBaTh
TUTNUYHBIE COLIUAIIBHBIE POJIH;

—  JMIIaTuH, BKJIFOYAIOIIEH CIIOCOOHOCTD
MMOHMMATh AMOIIMOHAILHOE COCTOSTHUE TPYTHUX,
YYUTHIBATH ero pu OCYIIECTBIECHUHN
KOMMYHHUKAIUH, CIIOCOOHOCTh K COYYBCTBHIO H
COIEPEKUBAHUIO;

—  COLMaIbHBIX HaBBIKOB, BKJIFOYAIOITUX
CIIOCOOHOCTh  BBICTpAaWBaTh  OTHOIIEHUS C
IPYTUMHU  JTIOJbMHU, 3a00THUTBCS, TPOSBIISTH
WHTEPEC M pa3penarb KOHPIUKTHI.

OK 04
Ipdexkmusno  e3aumooeiicmeosamov  u
pabomamo 8 Kol/1IeKmuee u Komanoe

Tomosnocmo K camopazeumuro,
CAMOCMOAMENbHOCIU U CAMOONPEOeIeHUIO,
Osnaoenue HABbIKAMU yueoHo-
uccned08amenbCKol, NPOeKmMHOU U COYUAIbHOU
oessmenbHoCcmu

OBiaaenue YHHBepPCAJbHBIMU
KOMMYHUKATHUBHBIMU eficCTBUSIMU:

0) cosmecmuas 0essmenbHOCb.

— TMOHUMAaTh M UCHOJb30BaTh MPEUMYIIECTBA
KOMaHJHOW ¥ MHIUBUYATbHOU pabOTHI;

— TMPUHUMATH LEJTH COBMECTHOU JEATeIbHOCTH,
OpPraHW30BBIBATh M KOOPIHMHHUPOBATH NEHCTBUS
10 €€ JOCTIDKEHMIO: COCTABIIATh IIaH JCHCTBUM,
pacmpenensth poJid € y4eTOM  MHEHHUH

I1P61. Baanenue
aJIrOpUTMaMu

METOJAMHU  J0Ka3aTelIbCTB,
peuieHus 3a/1ay; yMEHUe
dbopMynupoBaTh  ONpPENEICHUS, aKCUOMBI U
TEOPEMBI, PUMEHSTH ux, MIPOBOJIUTH
JI0OKa3aTelIbHbIE PACCYXICHUS B XOJI€ PELICHHS
3a/ay;

[IP67. VYmenue onepupoBaTtb MNOHATHSAMU:
cpenHee apudmMeTndeckoe, Mearana, HauboJbIlee
Y HauMEHbLIEE 3HAYCHMS, pa3Max, IUCIIEpCHS,
CTaH/JapTHOE OTKIOHEHHWE YHCIOBOTO Habopa;
YMEHHE U3BJICKATh, WHTEPIPETUPOBATH
uH(pOpPMaIIKIO, TIPEICTAaBICHHYIO B TaOmuIaX, Ha
quarpammax, rpadukax, OTpa)karollyr0 CBOMCTBA
peanbHBIX MPOLIECCOB WU SABJIEHUMN; NPEACTABIATH




Koa u HauMeHoOBaHue () OpMHUPYEMBIX
KOMIIeTeHI M

ILianupyemble pe3yJbTaThl

Oo0mue

JucuunimHapHbie (IpeaMeTHbIe)

YYaCTHHUKOB 00CyX1aTh
COBMECTHOH paboTHI;

— KOOPJMHUPOBATH M BBINOJHATHE pabdoOTy B
YCIOBUSIX ~ pPEAbHOTO,  BHPTYalIbHOTO |
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

— OCYHIECTBJIATH ITO3MTUBHOC CTPATCITHMUCCKOC
MMOBCACHUEC B PA3JIMYHBIX CUTYyallUAX, IIPOABIIATH

pe3yabTaThl

TBOPYECTBO u BOOOpakeHue, OBbITh
WHULMATUBHBIM
Osianenue YHHMBEPCAJIbHBIMH

PeryasiTABHBIMU e CTBUSIMU:

2) npunamue cebs u Opyaux nrooell.

— TpPUHAMATh MOTHBBI W apTyYMEHTHI JAPYTHUX
JFOJICH TIpU aHAJHM3€e PE3yJIbTAaTOB JIESTEILHOCTH,
— TpHU3HABAaTh CBOE MPABO M TMPaBO JAPYTUX
JIIOJIEH HA OIIHOKH;

— pa3BUBaTh CIOCOOHOCTH TOHUMATh MHUP C
TIO3HIIUH JIPYTOTO YEeIOBEKa

WH(GOPMAIIHMIO ¢ TIOMOIIBIO TAOIHUI] U JUArpaMM;
UCCIIEI0BaTh CTATUCTHYECKUE JaHHbIE, B TOM
YHce ¢ NPUMEHEHHEM rpauyeckux METOJIOB U
AIIEKTPOHHBIX CPE/ICTB;

ITP68. VYmenue omnepupoBathb
CIy4allHbIIi ONBIT W  CiydailHOe CcOOBITHE,
BEPOSITHOCTh ~ CIIyYallHOTO  COOBITHS; yMEHHUE
BBIUHCIISTE BEPOSATHOCTh C  HCIOJIb30BAHHUEM
rpauyeckux MeETOJIOB; NPUMEHATh (POPMYIIbI
CIOXKEHHSI M  YMHOXEHHS  BEpOSTHOCTEH,
KoMOuHaTtopHble (aktel U GopMyabl  MpuU
pellleHnH  3a/1ad; OLEHUBAaTh  BEPOSTHOCTU
peaTbHBIX COOBITHI; 3HAKOMCTBO CO CIyd4alHBIMU
BEJIMYMHAMU; yMEHHE NPHUBOJIUTH IPUMEpPHI
MPOSIBIICHUS

3aKOHa OOJIbLIIMX 4YHCeNl B
OOIIECTBEHHBIX SIBICHUSX;
I[1P614. VYmenue  BbIOMpaTh  TOJXOJSAIINN
U3YYEHHBI MeToa i1 pelleHHsl  3aJlaui,
pacrno3HaBaThb ~ MareMaruyeckue  (akTel U
MaTeMaTHYeCKUe MOJIeIM B MPUPOJHBIX U
OOIIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE, YMEHHUE
MPUBOJUTH MIPUMEPHI MATEMAaTHUYECKUX OTKPBITUN
POCCUICKON U MUPOBOM MaTeMaTH4ECKO HAYKH

IIOHATUSMMU:

MPUPOJHBIX U

OK 05

Ocywiecmenamop yCHMHYIO U RUCbMEHHYIO

KOMMYHUKAUUIO Ha

20Cy0apcmeeHHoM

azvike Poccuiickon @edepayuu ¢ yyvemom

ocobennocmeil COUUAIbLHO20
KYJIbmypHO20 KOHmMeKcma

u

Oco3nanue 00VHAIOWUMUCS POCCULICKOU
2PaANCOAHCKOU UOEHMUYHOCTU.
Ocsoennvie 0OVHAIOWUMUC MeAHCnpeOMemHble

NOHAMUSA U YHUBEPCATbHble YueOHble Oelcmeus

(pecynsimugnuvle, nosHagamenbHbie,
KOMMYHUKAMUBHbIE).

Cnocobrnocms ux UCNOIb308AHUS 6
NO3HABAMENbHOU U COYUANbHOU  NPAKMuKe,

ITP61. Bnagenume wMetrogaMu J0Ka3aTelIbCTB,
aNropuTMaMu peueHus 3aj/1ay; yMEHUE
dbopMynupoBaTh  ONpENENIEHUs, aKCUOMBI U
TEOPEMBI, NPUMEHSTH X, MIPOBOJIUTH
JI0OKa3aTelIbHbIE PACCYXJACHUS B XOJ€ PEIICHUs
3a/1a4;

[IP66. VYmeHue pemaTh TEKCTOBBIE 3aJauu
pa3HBIX TUMOB (B TOM YHCIIE HAa MPOIEHTHI, JOJIH




Koa u HauMeHoOBaHue () OpMHUPYEMBIX
KOMIIeTeHI M

ILianupyemble pe3yJbTaThl

Oo0ume JucuunjinHapHble (MpeaMeTHbIe)
20MOBHOCMb K CamocmosmenbHoMy | 1 9acTH, Ha JBIKECHHE, pabOTy, CTOMMOCTH
NIAHUPOBAHUIO U OCYWeCMEIeHUul0  Y4eOHOU | TOBAPOB M YCIYT, HAJOTH, 3aJa4d H3 00JIaCTH
oesamenbHOCMU, opeanuzayuu YuebHo2o | yrpaBieHHUsI JTMYHBIMU u CeMEHHBIMHU
compyonuyecmea c neoacoeuyeckumu | puHAHCAMU); COCTaBJISITh BBIpaKEHHUS,
PAbOMHUKAMU U CEBEPCMHUKAMU, K YYACMuio 6 | ypaBHCHHS, HEPABEHCTBA W HUX CHCTEMBI IO
nOCMpPOeHUY UHOUBUOYATLHOU 06pA308amenbHOll | YCIOBHIO — 33[a4d, HUCCICIOBaTh IMOJYYECHHOE
mpaekmopuu. pellieHue ¥ OIIEHHWBATh  MPaBIOMNOA0OHOCTH
B 06J1acTH 3CTEeTHYECKOT0 BOCTIMTAHUS pe3y/IbTaTOB,;

—  3cTeTHYecKoe OTHOILIEHHE K MHUpy, Bkmouas | IIP08.  YmMenue onepupoBarh — MOHSTHAMA:
ACTETUKY OBITa, HAYYHOTO H TEXHUYECKOTO Cy4aliHBIA  ONBIT M  Ciyd4ailHOe  COOBITHE,
TBOPUYECTBA, CIOPTA, TPYAa M OOIIECTBEHHBIX | BEPOATHOCTH  CIIy4allHOTO — COOBITHA; yMEHHE
OTHOIIIEHHIA; BBIUHCIIATE BEPOSTHOCTH C  HCIOJIH30BAHHUEM
—  CMOCOGHOCTL  BOCTIPMHMMATL  pasiuuHble | TPAQUUECKHX  METO/OB; TPUMEHATH ‘bOPMYHEI
BUIBI HMCKYCCTBAa, TPaJMIMH M TBOpYecTBo | CAOKCHWA W YMHOXKCHHUA —  BCPOATHOCTCH,
CBOETO M  APYTMX  HApOJOB,  OLIYIIATH KOMOWHaTOpHBIE GakThl W (GOPMYJbl  TpHU
SMOLMOHAILHOE BO3JICHCTBUE HCKYCCTBA; peIICHAM  3ajiaq,  OUCHUBATBH  BCPOATHOCTH

- Y66)K,Z[6HHOCTB B 3HAYMMOCTH AJIs1 IMYHOCTH
n O6H.[€CTBa OTCYCCTBCHHOTO KW  MHUPOBOI'O
HCKYCCTBA, 9THUYCCKUX KYJIbTYPHBIX Tpa,I[I/II_II/Iﬁ
M HApOJHOT'O TBOPYECTBA,

—  CTpeMJICHHE MIPOSIBIIATH Ka4yecTBa
TBOPYECKOM JIMYHOCTH.
OBiagenue YHHBepCaJIbHBIMH

KOMMYHHKATHBHBIMH J1€liCTBUAMM:

a) oowenue:

—  OCYIIECTBJISITH KOMMYHHKAI[MM BO BCEX
chepax >KU3HM;, pacClO3HABaTh HeEBepOalbHbIC
CpeacTBa OOIICHHs], TOHUMATB;

—  3HaYCHHEC COIUAIIBHBIX 3HAKOB,
pacmo3HaBaTh  MPEANOCHUIKH  KOH(DIUKTHBIX
CUTYaIlu U CMSTr4aTh KOH(IUKTHI;

PpE€aIbHBIX CO6]':>ITI/II71; 3HAaKOMCTBO CO CHy‘IaI;'IHBIMPl

BEJIMYMHAMHU, YMEHHUE TMPUBOJAUTH IPUMEPHI
MpOSIBJICHUS ~ 3aKOHAa  OOJBIIMX  YHCEI B
MIPUPOTHBIX U OOIIECTBEHHBIX SIBJICHUSX

I[1P614. VYmenue  BboIOMpaTh  TOJXOJSIIHNA
W3YYEHHBI MeTOoA s  pelleHHsl  3aJlauH,
pacro3HaBaTh ~ MareMaTuueckue  (pakTel U
MaTeMaTHYeCKHe MOJIEIM B MPUPOJIHBIX U

OOIIECTBEHHBIX SBJICHUIX, B MCKYCCTBE; YMEHHUE
IIPUBOAUTH NIPUMEPBI MATEMATHYECKUX OTKPBITUH
POCCUICKON U MUPOBOM MaTeMaTU4ECKON HAYKH




Koa u HauMeHoOBaHue () OpMHUPYEMBIX
KOMIIeTeHI M

ILianupyemble pe3yJbTaThl

Oo0ume JucuunjinHapHble (MpeaMeTHbIe)

—  BIAJETh Pa3IMYHBIMHU CIIOCOOaMU OOIICHUS

U B3aMMOJICHCTBHS; apryMEHTUPOBAHHO BECTH

IUAJIOT,  YMETh  CMsT4aTh  KOH(Q)IMKTHBIE

CUTYaIUH;

— Ppa3BepHYTO W JIOTHYHO HW3JIarath CBOIO

TOYKY 3pEHUS C HCIIOJH30BAHUEM SI3BIKOBBIX

CPEJICTB.
OK 06 Ocosnanue obyuarowumucs poccutickou | IIP61. Bnagenue MerogamMu J0Ka3aTeIbCTB,
Ilpoaename 2PaANCOAHCKO- | 2PANCOAHCKOU UOSHMUYHOCTU. QITOPUTMaMH  pEIICHUs  3a/ay; YMCHHE
nampuomuuecKkyro nosuyuro, | Llenenanpasnennoe  pazeumue  eHympentel | GOpMYyITHpPOBATH  ONPEACICHHS, aKCHOMBI H
oemoncmpuposamas OCO3HAHHOE | NO3UYUY  JTUYHOCMU HA  OCHOBe  OYXOBHO- | TEOPEMBI, MIPAMCHSITh uX, MIPOBOINTH

noeedenue Ha O0CHO8e MPAOUUUOHHBIX
POoccuiicKux 0YX08HO-HPABCH8EHHBIX
UeHHocmell, 6 MmoM uucie ¢ Y4emom
2ADMOHU3AUUU  MEHCHAUUOHATbHBLIX U
MeHCPenUuZUO3HbIX OmHOUuIeHUil,
npumeHaAmb cmanoapmal
AHMUKOPPYRUUOHHO20 HOGEOEHUA

HPABCMBEHHBIX YeHHocmell Hapodos Poccutickoti
Deodepayuu, UCMOPUYECKUX U HAYUOHATLHO-
KYIbIMYPHBIX mpaouyuil, ¢opmuposarue
cucmembl  3HAUUMBIX — YEHHOCHHO-CMbLCIOBLIX
YCMAHOBOK, AHMUKOPPYNYUOHHO2O
MUPOBO33PEHUS, NPABOCOZHAHUSA, IKOIOSUUECKOU
KYIbmypol, CNOCOOHOCMU CMABUMb  Yeau U
CMPOUmMbs HCUHEHHble NIAHDL.

Ocsoennvie 0OVHAIOWUMUCT MeHCNPeOMemHble
NOHAMUSL U YHUBEPCAbHbIE YYeOHble OeliCmBUs.

(pezynamuenvie, nos3HaeamebHble,
KOMMYHUKAMUBHDBLE).

Cnocobrocmb ux UCNONIb30BAHUS 8
NO3HABAMENbHOU U  COYUANLHOU  NPAKMUKE,
20MOBHOCMb K CamocmoamenbHoMy
NJIGHUPOBAHUIO U OCYWECMBIIeHUI0  Y4eOHOU
oesmenbHOCMU, opeaHuzayuu yuebH020
compyonuyecmeaa c neoazo2uyeckumu

PAOOMHUKAMU U CEEPCMHUKAMUY, K YYACMUN 8
noCmMpoerHuy UHOUBUODYATbHOU 00PA308aMeENbHOU

JIOKa3aTeNIbHBIC PACCYKACHUS B XOJI€ PEIICHUS
3a7a4;

IIP66. VYwmeHue pemarb TEKCTOBBIE 3a7adyu
Pa3HBIX TUIOB (B TOM YHCJIC€ HA TMPOIEHTHI, JTOTH

U 4YacTH, Ha J[ABIKEHHE, paboTy, CTOMMOCTHb
TOBapoOB M YCJIYyr, HAaJOTHW, 3aJaud U3 o0xactu
YIPABJICHUS JUYHBIMU u CEeMEHHBIMU
dbunancamm); COCTaBJISITh BBIPAKEHMUS,
YpaBHEHUS, HEPABEHCTBA M HX CHCTEMBI IIO
YCIIOBUIO  3aJauyM, HCCIEA0BATh IOJIYYEHHOE
pelieHre U OIICHHBAaTh  MPaBIONOA00HOCTH
pE3YNbTATOB;

[IP67. VYmenue onepupoBaTth MNOHATHSAMU:

cpeaHee apupmMeTHYecKoe, MelaHa, HauOoJibIee
Y HauMEHbIEEe 3HAYEHHUs, pa3Max, IUCIEPCHUS,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOTO Habopa;
yYMEHHE W3BJIEKATb, MHTEPIPETHPOBATH
UHpOpMaLMIO, TPEACTaBICHHYIO0 B TaOnuuax, Ha
nuarpaMmax, rpadukax, oTpaxkarollylo CBOMCTBa
pEAIbHBIX NPOIECCOB M SIBJICHWN; NPEACTABIAThH




Koa u HauMeHoOBaHue () OpMHUPYEMBIX
KOMIIeTeHI M

ILianupyemble pe3yJbTaThl

Oo0ume JucuunjinHapHble (MpeaMeTHbIe)
mpaexmopuu. WH(GOPMAIIHMIO ¢ TIOMOIIBIO TAOIHUI] U JUArpaMM;
Osnaodenue HAaBbIKAMU VueOHO- | ICCIIEIOBATh CTAaTHCTUYCCKUE JIAaHHBIC, B TOM

uccne008amenbekou, NPOeKmHOU U COYUALIbHOU
oesmenbHOCmU.

B yacTu rpaxkaaHCcKoOro BOCIUTAHUS:

—  c(hopMHPOBAHHOCTh TPAXKIAHCKOW TTO3UIIAN
obOydJaronierocs KaK AKTUBHOTO u
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

— OCO3HaHHE€ CBOMX KOHCTHUTYIHMOHHBIX IIpaB U

00s13aHHOCTEH, yBaKEHUE 3aKOHa u
IIPAaBOIOPALIKA;

- IOPpUHATUC TPpAagUIIUOHHBIX HaIlMOHAJIbHBIX,
00IIeYeI0BEUECKIX T'YMaHUCTHYECKUX "
JEMOKPATUYECKHUX IIEHHOCTEH;

— TOTOBHOCTH  TPOTHUBOCTOSITH  HJCOJIOTHH
IKCTpEMHU3Ma, HAIMOHAM3Ma, KceHodoOouwu,
JTMCKPUMHUHALINN 1o COLMAIILHBIM,
PEIUTHO3HBIM, pacoBbIM, HAIIMOHAJILHBIM
NpU3HAKaM;

—  TOTOBHOCTH BECTH COBMECTHYIO
NeSITeIbHOCTh B  HMHTEpPECaX TPAXKITAHCKOTO

o0IecTBa, y4acTBOBaTh B CaMOYIIPaBJICHUU B
001eo0pa3oBaTeIbHOM OpraHU3alid U JIETCKO-
FOHOIIIECKUX OpPraHU3aIusX;

— yMEHHue B3aMMOJICCTBOBATh c
COLMAIBHBIMU MHCTUTYTaMHU B COOTBETCTBUHU C
uX QYHKIMSIMU U HA3HAYCHHUEM;

— TOTOBHOCTb K r'yMaHUTApHOU u
BOJIOHTEPCKOM AECATEIBHOCTH.

B yacTH NaTPUOTHYECKOr0 BOCIIMTAHUSA:

- ¢(hopMHPOBAHHOCTH POCCHICKON TpaskIaHCKOM

YHce ¢ NPUMEHEHHEM rpauyeckux METOJIOB U
AIIEKTPOHHBIX CPE/CTB;

ITP68. VYmenue omnepupoBathb
CIy4allHbIIi ONBIT MW ciydyailHOe COOBITHE,
BEPOSITHOCTh ~ CIIy4allHOTO  COOBITHS; yMEHHE
BBIUHCIISTE BEPOSATHOCTh C  HCIOJIb30BAHHUEM
rpauyeckux MeETOJIOB; NPUMEHATh (POPMYIIbI
CIOXKEHHSI M  YMHOXEHHS  BEpOSTHOCTEH,
KoMOMHaTopHble (akTel U GopMyabl  MpuU
pellleHny  3aJa4; OLEHUBaTh  BEPOSTHOCTU
peaTbHBIX COOBITHI; 3HAKOMCTBO CO CIyd4alHBIMU
BEIMYMHAMH; YMEHHE NPHUBOJUTH IIPUMEpPHI
OpOSIBIIEHUS  3aKOHa  OOJIBIIMX  YHCEN B

IIOHATUSMMU:

MPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX,

I[1P614. VYmenue  BbIOMpaTh  TOJXOJSAIINAN
U3YYEHHBI MeToa i  pelleHHsl  3aJlaui,
pacrno3HaBaThb ~ MareMarudyeckue  (akTel U
MaTeMaTHYeCKUe MOJIeIM B MPUPOJHBIX U
OOIIIECTBEHHBIX SBJICHUSIX, B UCKYCCTBE; YMEHHUE
MPUBOJUTH MIPUMEPH MATEMAaTHUYECKUX OTKPBITUN
POCCHICKON U MUPOBOM MaTeMaTH4ECKON HAyKH




Koa u HauMeHoOBaHue () OpMHUPYEMBIX
KOMIIeTeHI M

ILianupyemble pe3yJbTaThl

Oo0mue

JucnuiinHapHble (peaMeTHbIE)

UJCHTUYHOCTU, [AaTPUOTU3MA, YBAXKEHHUSI K
CBOEMY HapoJy, 4YyBCTBA OTBETCTBEHHOCTH
nepen PoauHol, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, CBOW $3bIK W KyJIbTYpy, HPOILIOE U
HacTosAlleE  MHOTOHAllMOHAJBHOIO  Hapoja
Poccuu;

- LIEHHOCTHO€ OTHOILIEHHE K TI'OCYAApCTBEHHBIM
CUMBOJIaM, MCTOPUYECKOMY H IMPUPOJHOMY
HAcIeAWIo, IMAMATHUKAM, TPaJuLUsIM HapOJOB
Poccun, noctmkenussm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- uueiiHas yOeXIEHHOCTb, TOTOBHOCTh K
CITY’KEHUIO u 3aIUTE OreuecTBa,
OTBETCTBEHHOCTb 32 €T0 CyIb0Yy.

OK 07
Cooeiicmeosamp
OKpyHcarouienl

COXPaHeHUo
cpeowt,

pecypcocoeperrcenuro, npUMeHAmMb 3HAHUA

00 u3smenenuu
oeperciueoco
Ihhexmueno delicmeoeamu
Upe3euIUAHbIX CUMYAUUAX

Kanumama,

RpUHYUNBL
npouszeoocmaea,

6

Llenenanpasnennoe  passumue  GHympeHHel
no3uyuu  IUYHOCMU HA  OCHOBe  OYXOBHO-
HPABCMBEHHBIX YeHHoCcmell Hapodoe Poccuiickotl
Dedepayuu, uUcmMopuyeckux U HAYUOHATLHO-
KVIbIMYPHBIX mpaouyuil, ¢ opmuposarue
cucmemvl  3HAYUMBIX  YEHHOCHHO-CMbICI0BbIX
YCMAHOBOK, AHMUKOPPYNYUOHHO20
MUPOBO33peHUsl, NPABOCO3HAHUS, IKOJIO2ULECKOU

KYIbMypsl, CHOCOOHOCMU CMAsums yeau U
CMPOUMb HCUSHEHHbIE NIAHDL.
Ognaoenue Hasvikamu yuebHo-

uUcc1e008amenbCKoll, NPOeKmHoU U COYUANIbHOU
oesamenbHoCmi.

B yacTH 3K0J10rHYeCKOro BOCITHTAHUS

— chOpMHUPOBAHHOCTH 9KOJIOTMYECKOM
KYJIbTYpbl, MOHUMAaHHE BIUSHUS COLHUAIBHO-
SKOHOMUYECKHX TMPOLECCOB HA COCTOSTHUE

ITP61. Bnagenme wmeTrogaMM J0Ka3aTelIbCTB,
aIropuTMaMu peuieHus 3a/1ay; yMEHUe
dbopMynupoBaTh  ONpPENCNICHUS, aKCHUOMBI U
TEOPEMBI, IPUMEHSATH uXx, MIPOBOJIUTH
JI0OKa3aTelIbHbIE PACCYKJACHUS B XOJ€ PELICHHUS
3az1ay;

[IP64. VYmenue onepupoBaTth MNOHATHAMU:
byHKUMs, HenpepbIBHAs (QYHKIHS, TPOU3BOIHAS,
nepBooOpasHas, ONpeIeTICHHBII WHTErpal;
YMEHUE HAaXOJUTh IPOU3BOJHBIEC 3IEMEHTaPHBIX
GyHKIMA, HCTONB3Ysl CHpPaBOYHBIE MaTEepUAIIbI;
UCCIIEIOBATh B MPOCTEUITUX CaydassX QyHKIUU Ha

MOHOTOHHOCTb, =~ HAaXOJUTh  HauOoJIbLINE U
HalMEHbIIME 3HaueHus (QyHKUMH; CTPOUTH
rpaQuKd  MHOTOWIEHOB C  HCIIOJIb30BaHUEM

arrapara MaTeMaTUYCCKOTO aHalin3a, NpUMCHATH
IMMPOU3BOJHYIO IIPU PCIICHUU 3aa4 Ha ABHUIKCHUC,




Koa u HauMeHoOBaHue () OpMHUPYEMBIX
KOMIIeTeHI M

ILianupyemble pe3yJbTaThl

JucnuiinHapHble (peaMeTHbIE)

Oo0ume
NPHUPOJHON W COIMAIBLHON Cpeibl, OCO3HAaHUE
JI00ATEHOTO XapakTepa IKOJIOTHUECKUX
npo0rem;

— IUIAHUPOBAHUE U OCYLIECTBICHUE JICUCTBUH B
OKpY)Kalolllel cpelle Ha OCHOBE 3HAHUS LEer
YCTOMUYMBOTO pa3BUTHUS YEJIOBEYECTBA,

— AKTMBHOE HENPUATHE JIEUCTBUH, TPUHOCSIINX
BpEl OKPYXKAIOIIEH cpeae;

— YMEHHE NPOTHO3UPOBATh HEOIArONpPHUSITHHIE
JKOJIOTHYECKHE MOCJIEICTBHS
NPEIIPUHUMAEMBIX JEHCTBUHN, MPEIOTBpALIATh
UX;
— pacliMpeHue OIBITA
JKOJIOTUYECKOW HaIlPaBJIEHHOCTH;

JACATCIBHOCTHU

peiiaTh IMPAKTUKO OPHUCHTHPOBAHHBLIC 3ada4d Ha

HauOOJbIINE M HAUMEHbIIME 3HAYEHHs, Ha
HaXO0/IeHUE IIyTH, CKOPOCTU U YCKOPEHMUSI

ITP6S. VYmenue onepupoBath  IMOHATHUSAMU:
panuoHagbHas byHKIMS, nokasareabHas
byHKIYS, CTEIEHHAas GbyHKIMS,
Jgorapudmuyueckas GyHKIMS,
TpUrOHOMETpHUeckre  (QyHKIUH,  OOpaTHbIE

(GyHKIMM; YMEHHE CTPOUTH rpapUKu U3y4EHHBIX
(GyHKIMHA, KCTIONBb30BaTh rpaduKu MPU U3yUEHUH
MIPOLIECCOB U 3aBUCHUMOCTEH, MPH PEIIeHNH 3aa4
U3 JApyrux Y4eOHbIX NpPEeAMETOB M 3aaad U3
peanbHOM  KM3HM;  BBIpaXarb  (opMysaMu
3aBHCUMOCTH MEXAY BEJIMUYNHAMY;

IIP66. VYwmeHue pemarb TEKCTOBBIE 3aJadyu
pasHbIX TUIOB (B TOM YMCJIE€ Ha MPOLEHTHI, JOIH
U 4YacTH, Ha JBW)XKEHUE, pPaboTy, CTOUMOCTb
TOBApOB U YCIYI, HaJlOTH, 33Ja4d U3 00JacTu

YIpPaBJICHUS JINYHBIMU H CeMEHHBIMU
(dbuHaHCaMH); COCTaBJIATh BBIpaKCHHUS,
ypaBHEHUsS, HEPABEHCTBA M HX CHCTEMBI IIO
YCIOBUIO  3ajlauyd, HCCIENOBaTh MOJYyYEHHOE
pelieHue M OILICHWBATh  IPaBJIONOI00HOCTH
pE3yIbTaTOB;

I[1P614. VYmenue  BbIOMpaTh  TOJXOJSIINAN
W3YYEHHBI METOJN JUId pelleHus  3aJadd,
pacmo3HaBaTh ~ MareMartudeckue  (akTel |
MaTeMaTUYeCKHEe MOJIEIM B TPUPOJHBIX H

OOIIECTBEHHBIX SBJICHUIX, B MCKYCCTBE; YMEHHUE
IIPUBOJUTH NIPUMEPBI MATEMATHYECKUX OTKPBITUH
POCCUICKON U MUPOBOM MaTeMaTU4E€CKOM HAYKH




Koa u HauMeHoOBaHue () OpMHUPYEMBIX
KOMIIeTeHI M

ILianupyemble pe3yJbTaThl

Oo0ume JucuunjinHapHble (MpeaMeTHbIe)
IIK 1.2* Ymenusn: 3HaHue:
Buinonname cmandapmusie (munoguvie) Y 1.2.02 BwimonHsAT, pacdeTrsl HArpy3ok, | 3 1.2.03 O0CHOBBI pacueTa KOHCTPYKTHUBHBIX
PACUEMbL CIPOUM ENbHBIX KOHCMPYKUUI JNCUCTBYIONTUX Ha KOHCTPYKITUU _ | petueHHi Ha OCHOBHbIC BO3ACHCTBNS 1 HATPY3KH
Y 1.2.07 BemonHATH pacueTsl COEAMHEHUU

JJIEMEHTOB KOHCTPYKIIMH

*HTeHCUBHAS 06H_I606pa30BaTeJ'ILHaH IMOoATOTOBKa o6yqafom1/1xc;1 C BKJIKOYCHHEM KOMIIOHCHTaA L[HCHI/IHJII/IH&I)HOﬁ qacTu HpO(I)eCCHOHaHLHOﬁ KOMIICTCHIIUHU, COOTBeTCTByIOIJ_Ieﬁ

PO eCCUOHATBHON HAITPABICHHOCTH.




3 CTPYKTYPA U COAEP) KAHUE YYEBHOI'O TIPEJMETA

«MATEMATHUKA)»

3.1 O0bém yueOHOrO npeaMeTa U BUAbI Y4eOHOI padoThl

Buabl y4eOHoii padoThl 1 cemecTp 2 cemecTp Bcero
O0beM 00pa3oBaTe/IbHON MPOrpaMMbl yUeOHOI0 npeaMera 156 184 340
B T.4. B (popMe NMPaAKTHYECKOH MOATOTOBKH 122 144 266
8 MoM yucine:
meopemuyeckoe ooyuenue (Yypoku, 1eKyuu) 34 26 60
J1abopamopHbvie 3aHAMUs. - - -
npakmuyecKue 3aHsmust 122 144 266
IIpodeccuonaabHO-OPHEHTHPOBAHHOE COIeP:KaAHME 5 15 20
8 MoM yuciue:
meopemuyeckoe ooyuenue (YpOKH, JICKITUHN) 1 2
npakmudecKue 3aHamusl 14 18
n1abopamopHwie 3aHAmMus.
KoncyabTanuu - 2 2
CamocrosiTesqibHast padoTa - - -
IIpomexxyTouHasi arrectauusi B ¢gopMe 3K3amMeHa BO 2 - 12 12

cemecTpe




3.2 TemaTu4ecKuii VIaH U coJepkaHue ydeOHOro npeamera «MaremaTHKa»

HaumenoBanue Copep:xanue y4eOHOro MmaTepuajia u (popMbl opranuzanuu Yposen O0ném B P@opmupyemeI
pa3iesioB U TeM AeITeJIbHOCTH 00y4YalommXcst ocBoeHH yacax ¢
b KOMIIeTeHIIUH
1 2 3 4 5
1 cemecTp
PA3JIEJI 1 [loBTOpeHHe Kypca MATEeMaTHKH OCHOBHOM IIKOJIbI 6
Tema 1.1 Conepxxanue yueOHOro Marepuasa 2
Heab u 3axaun B ToM unciie TeopeTHYecKOro ooyueHus (ypoxu, 1eKyuu) 1
MaTeMAaTHKHU NPH Ilpogpeccuonanvno-opuenmupogannoe cooepicanue OK 01, OK 02,
OCBOCHUM ba3oBble 3HaHMS W yMEHHMS 1O MareMaTHke B MpodeccHoHaNbHOM U B OK 03, OK 04,
CIEeMAJIbLHOCTH IOBCEIHEBHOMN NESITEILHOCTH 1 1 OK 05,
OK 06, OK 07
IIK 1.2*
B TOM 4nciie NpaKTHYEeCKHUX U JIA00PATOPHBIX 3aHATHI 1
IIpakTuyeckoe 3ansaTue Ne 1 OK 01, OK 02,
«BxomHas koHTpobHas padoTa Ne 1 3a MIKOJIBHBIA KypC MaTEMaTHKHI» 3 1 OK 03, OK 04,
OK 05,
OK 06, OK 07
Tema 1.2 Conepxanue yueOHOIro Marepuasia 2
Yucja u BeIYMCIeHns. |B ToM YHc/ie TeopeTHuecKoro o0yuenus (ypoxu, 1eKyuu) 1
BbipakeHnus u JleficTBUSI HAJ| TTOJIOKUTEIHHBIMHU U OTPHUIIATEIIPHBIMU YHCIIaAMH, OOBIKHOBEHHBIMH OK 01, OK 02,
npeoodpazoBaHus U JACCATUYHBIMH JpoOsMu. JISHCTBUS CO CTENEeHAMH, (OPMYJIbI COKpPAIIEHHOTO 2 1 OK 03, OK 04,
YMHOKEHUS OK 05,
B ToM 4nc/Ie IpaKTHYECKUX M JIA00PATOPHBIX 3aHSITHI 1 OK 06, OK 07
IIpakTHyeckoe 3ansaTHE No 2 3 1
«Bolpakenus u npeodpazoBanus. JlelcTBUS Ha/Il YUCIAMU
Tema 1.3 Coaepikanue yueOHOro MaTepuajia 2
IIpouenTHbIC B ToM 4HciIe TEOPETHYECKOT0 00yYeHNst (YPOKU, IeKyuu) 1
BbIYMC/ICHUSA [TpocTble MpoLeHThI, pa3Hble criocoObl MX BbIYMCIeHUs. CI0KHbIE IPOLICHTHI 2 1 OK 01, OK 02,
B ToM ynciIe NPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA 1 OK 03, OK 04,
IpakTHyeckoe 3ansaTHe Ne 3 5 1 OK 05,
«Bplunciienne npoueHTOB» OK 06, OK 07




PA3JIEJI 2 KoopauHaThl M BEeKTOPbI 12
Tema 2.1 Coaepikanue yueOHOro MaTepuajia 12
Koopaunatsl 1 B Tom unciie TeopeTH4eCKOro 00yueHus (Ypoxu, 1eKuyuu) 4
BEKTOPBI [IpssmoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. Dopmyna paccTosHUA OK 02, OK 03,
MeXAy JByMs ToukaMu. Bekropbl. Moaynp BekTopa. PaBeHCTBO BEKTOPOB. 1 OK 04, OK 07
CnoxeHre BEKTOpOB. YMHOKEHHE BEKTOpa Ha 4ucio. PasnokeHue BeKTOopa 1o
HaIpaBJICHUSAM. YTOJI MEXKY IBYMsI BEKTOPAMHU
[Ipoexnus Bexkropa Ha ock. Koopaunatel BekTopa. CkaliipHOE NPOU3BEICHUE
BEKTOPOB.  Mcmonp30BaHME  KOOpAMHAT W BEKTOPOB  IIPpU  PEIICHHUH 1
MaTeMaTHYECKUX UM NMPUKJIAJIHbIX 3a/1a4
Kommnnanapueie Bektopbl. Pasnokenue BekTopa Ha coctaBisitomue. [IpaBuio
napajuienenunena. Mcrnonp3oBaHue BEKTOPOB MPH PEIICHUH MAaTEMATUYECKUX U 1
npukiagHeix 3agad. Koopaunatel BekTopa. CBsI3b MEXIy KOOpAMHATAMHU
BEKTOPOB M KOOPJIMHATAMH TOUEK
Brluncnenue paccTosiHUM U 101 el Ha IockocTh. KoanyecTBEHHbIE pacyeTsl 1
B TOM 4nciie NpaKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 8
IIpakTHyeckoe 3ansaTue Ne 4 9
«JlelicTBUS HaJl BEKTOPaMH, 33JaHHBIMU KOOPIMHATAMID)
IIpakTHyeckoe 3ansaTHe Ne 5
«¥Yron Mexay Bektopamu. IIpoekius Bektopa Ha ock. CKalsipHOE IPOU3BEACHUE 2
JIBYX BEKTOPOB. BhIuKclieHHE YTTIOB MEX/1y BEKTOpPaMU»
Ilpogheccuonanvno-opuenmuposannoe cooepircanue OK 02, OK 03,
I[IpakTnueckoe 3ansTue Ne 6 2 OK 04, OK 07
«ITpakTUKO-OpUEHTUPOBAHHbIE 3a/1a41 HAa KOOPJAMHATHOM IJIOCKOCTH» IIK1.2*
IIpakTnyeckoe 3ansiTue Ne 7 2 OK 02, OK 03,
KonTtpoabHas padora Ne 2 no pa3zaeiy 2 OK 04, OK 07
PA3JIEJI 3 Kopuu, crenenu, Jjorapugmsl 62
Tema 3.1 Coaepikanue y4eOHOro MaTepuajia 12
Paspurne nousitusi o B TOM ymciie TeopeTHuecKoro o0yyeHusi (ypoku, J1eKyuu) 3
qucje Lensle w panmoHanpHble 4yHcna. JlelicTBuTenbHble uucna. [IpubnrmkeHHBIE OK 01, OK 02,
Bbuncnenus. Ilorpemnoctn mnpuOmMKeHHbIX BbluMciaeHui. [lpakTuueckue 2 OK 03, OK 04,
MIPUEMBI BBIYUCIICHUH C MPUOIMKSHHBIMH TaHHBIMU OK 05,
Kommuiekchple umcna. AnreOpanyeckas ¢opma 3alucH KOMIUIEKCHOTO YHCIA. 1 OK 06, OK 07

FCOMeTpI/IquKaH HHTCPIIpCTALIUA. I[eﬁCTBHH HaJd KOMINJICKCHBIMHM YHCJIaMH B




anreOpandeckoit popme

B ToM 4uc/ie IpaKTHYECKUX U JIA00PATOPHBIX 3aHATHI 9
IIpakTHuyeckoe 3ansitue Ne 8 1
«JIeMCTBHS C UEIbIMU, PAIMOHAJIHBIMU U JCHCTBUTEIbHBIMU YUCIAMID)
IIpakTHuyeckoe 3ansitue Ne 8 5
«J1eMCTBHSI C UEIBIMU, PAIMOHAJIbHBIMU U JICCTBUTEJIBHBIMU YU CIIAMU
IIpakTuueckoe 3ansitue Ne 9 5
«[IpakTHYecKre MpreMbl BEIYUCICHHUN C TPUOIMKSHHBIMH JTAHHBIMUY
IIpakTnyeckoe 3ausTue Ne 10 5
«JIeHCTBUS ¢ KOMIUIEKCHBIE YHCIIay
IpakTHyeckoe 3ansTue Ne 11
«BpIMoHEHWE pacueToB C TIOMOIIBID KOMIUIEKCHBIX d9ucel. [Ipumepsl 2
WCTIOJIb30BAHMSI KOMIIJICKCHBIX YHCEI»
Tema 3.2 Coaep:kaHue y4eOHOT0 MaTepuaja 10
Kopuu B ToM uncie TeOpeTHYECKOT0 00yueHust (ypoKu, 1eKuyuu) 2
[ToHsiTue KOPHS N-0#l CTENEHU U3 JEHCTBUTEIBLHOTO uKcia. OyHKIuu ¥ = r{E X 2 OK 01, OK 02,
cBolicTBa 1 rpadukn. CBOMCTBA KOPHS N-OM CTENEHU OK 03, OK 04,
B TOM 4nciie NpaKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 8 OK 05, OK 07
IIpakTHyeckoe 3ansTHEe No 12 5
«Bblunciienue u cpaBHEHUE KOPHEH»
IIpakTHyeckoe 3ansaTHe Ne 12 5
«Bblunicrienne 1 cpaBHEHHUE KOPHEW»
IIpakTHyeckoe 3ansaTHe Ne 13 5
«[IpeoOpazoBanus anredbpanuecKux BhIPAKECHHM, COIEPKAIINX KOPHI»
IIpakTnueckoe 3ansitue Ne 13 2
«[IpeoOpazoBanus anreOpanuecKux BHIPAKEHUM, COIEPIKALTUX KOPHI
Tema 3.3 Copepxanue yueOHOro Marepuasa 12
Crenenb B ToM unciie TeopeTHYecKOro ooyueHus (ypoxu, aiexuuu) 2
CreneHu ¢ palMOHANBHBIMU TIOKa3aTensaMu. CTeneHHble PYHKIIUU, UX CBOMCTBA U OK 01, OK 02,
rpa¢puku. CpaBHeHue creneHeill. IIpeoOpa3oBaHusl BbIpaKEHUH, COAEpIKaLIMX 1 OK 03, OK 04,
CTEIleHU OK 05,
CreneHu ¢ 1eMCTBUTEIBHBIMU MTOKA3aTEIISIMHU 1 OK 07
CBOIICTBa CTENEHU C IEUCTBUTEIBHBIM MTOKA3aTEIEM
B Tom yncie npaKkTHYeCKHUX U JIA00PATOPHBIX 3aHATHIA 10




IIpakTnueckoe 3ansaTue Ne 14

«Haxoxnenue 3HaueHU CTeNeHel ¢ palMoHalbHBIMU MToKa3zareasiMu. CpaBHEHHE 2
creneneil. [IpeoOpa3oBaHus BRIpAKEHHIA, COACPIKAIINX CTETICHI
IIpakTHyeckoe 3ansaTue Ne 14
«HaxoxxneHue 3HaueHH CTeleHel ¢ palMoHalbHbBIMU MoKa3zaTeasiMu. CpaBHEHHE 2
crenieneid. [IpeoOpa3oBaHus BEIpAXKEHHUH, COACPKANUX CTSIICHN)
IpakTHyeckoe 3ansaTue Ne 14
«HaxoxxneHue 3HaueHH CTereHel ¢ palMoHalbHbBIMU MoKa3zaTensiMiu. CpaBHEHHE 2
creneHed. [IpeoOpazoBaHus BEIpaXKEHH, COIEPIKALINX CTETIEHU»
I[pakTHyeckoe 3ansaTue Ne 14
«HaxoxaeHue 3Ha4eHN CTENEeHEN ¢ palMOHAIbHBIMY MTOKa3aTessiMu. CpaBHEHME 2
crenene. [IpeoOpazoBaHus BIpaXeHHH, COIEPIKAIINX CTETIEHI
IIpakTnueckoe 3ansaTue Ne 15
KonTpoabHast padora Ne 3 mo remam «Kopum», «Crenenm» 2
Tema 3.4 Conepxanue yueOHOIro Marepuasia 6
Ioka3zaTenbHas B ToM unciie TeopeTHYECKOro 00yueHust (ypoxu, 1eKuuu) 2
byHkuus CreneHb C TPOU3BOJIBHBIM JACHCTBUTEIBHBIM IOKazarenem. OrnpeneneHue OK 01, OK 02,
MoKa3aTeabHOM (PYHKIMH, €€ CBOWMCTBA M Tpaduk. 3HAKOMCTBO C MPUMEHEHUEM 2 OK 03, OK 04,
MOKa3aTeIbHOU (PYHKIIMH OK 05, OK 07
B TOM 4nciie NpaKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 4
IIpakTuyeckoe 3ansaTue Ne 16
«CpaBHeHue  mokazarenbHbIX  (QyHkmmii.  IIpeoOpa3oBaHusi  BBIpa)KCHUH, 2
coJiepKalluX NOKa3aTenbHble (DYHKLUN
IIpakTHueckoe 3ansaTHe Ne 16
«CpaBHeHMe  TOKa3zarenbHbIX  (QyHkumidl.  IIpeoOpa3oBaHusi  BbIpaXeHUIA, 2
coJiepKalluX NOKa3aTenbHble (QYHKLUN
Tema 3.5 Copepxanue yueOHOro Marepuasa 22
Jlorapupm. Jlorapupm B Tom unciie TeOpeTHUECKOr0 00yueHus (ypoxu, jexuuu) 4
ymucia Jlorapugpm. Jlorapupm uymcna. OcHOBHOE JOrapu(MHUECKOE TOXKIECTBO.
CpoiictBa norapu¢moB. Onepanusi  jgorapugMupoBanus. JlecsaiTuuHsle U 1 OK 01, OK 02,
HaTypaibHble Jorapu¢msl. [lpaBuia geiicTBuii ¢ jorapudpmamu OK 03, OK 04,
Bbruucnenne u cpaBHeHue JorapudmoB. Ilepexoq K HOBOMY OCHOBaHHUIO. 1 OK 05, OK 07
AnreOpandeckue mpeodpa3zoBaHus, CoAeprKalIme Jorapuhm
Jlorapugmuueckasi QyHKIHMS U €€ CBOHCTBA 2




B ToM ynciIe NpaKTHYeCKHUX U JIA00PATOPHBIX 3aHATHIA 18
IIpakTnueckoe 3ansitue Ne 17
«Haxoxnenne morapudm uymcna. Haxoxpenue 3HaueHWit sorapudma 1o 2
IIPOU3BOJILHOMY OCHOBaHUIO»
IpakTnueckoe 3ansitue Ne 17
«Haxoxnenne mnorapudm uucna. Haxoxaenume 3HaueHuil sorapudma 1o 2
IIPOU3BOJILHOMY OCHOBaHUIO»
IIpakTnueckoe 3ansitue Ne 17
«Haxoxnenue norapudpm uwnciaa. Haxoxnenue 3HaueHuil norapupma 10 2
IIPOU3BOJIbHOMY OCHOBaHUIO»
IIpakTHyeckoe 3ansaTHe Ne 18 )
«AnreOpanueckre npeoOdpa3oBaHus, coJiepKaliue Jorapudm»
IIpakTHyeckoe 3ansaTne Ne 18 5
«Anredpanueckre npeoOdpa3oBaHus, coJiepKaliue Jorapudm»
IIpakTHyeckoe 3ansaTne Ne 18 5
«Anrebpanyeckre mpeoOpa3zoBaHus, CoACpKaIIUE Jorapudm»
IIpakTuyeckoe 3anaTue Ne 18 5
«Anrebpanyeckre mpeoOpa3oBaHus, CoACpKaIIUe Jorapudm»
Ilpogheccuonanvno-opuenmuposannoe cooepircanue OK 01, OK 02,
IIpakTuyeckoe 3ansaTue Ne 19 5 OK 03, OK 04,
JlorapuMsl B IpUpOJIE U TEXHUKE OK 05, OK 07
IIK1.2*
IpakTuyeckoe 3ansaTue Ne 20 OK 01, OK 02,
Kontpoabnasa padora Ne 4 mno Temam «lIloka3aresbHas dQyHKOHA», 2 OK 03, OK 04,
«Jlorapugm. Jlorapudpm yucaa» OK 05, OK 07
PA3/IEJI 4 YpaBHeHus1 M1 HepaBeHCTBA 76
Tema 4.1 Coaepikanue y4eOHOro MaTepuajia 40
YpaBHeHust B ToM 4mciIe TEOPETHYECKOr0 00yUeHus (YPOKU, ieKyuu) 6
JluHeliHble ypaBHEHHUs ¢ OAHOM mepemeHHoW. KBanpaTHble ypaBHeHus. J{poOHO- OK 01, OK 02,
JTUHeWHble ypaBHeHHs. CHCTeMbl ypaBHEHUH C OJTHOW MepeMeHHON (IOBTOpPEHME 1 OK 03, OK 04,
HIKOJIBHOTO Kypca). PABHOCHIIBHOCTh YpaBHEHHH OK 05, OK 07
YpaBHeHus ¢ MoayaeM. MeTopl pelieHUi YpaBHEHUN ¢ MOAYJIEM 1
YpaBHEHMsI ¢ TapaMeTpaMu 1




HppaumnonaibHble ypaBHEHMs. MeTO1bl pelIeHUN HppalMOHAIbHBIX YPAaBHEHHUM

Iloka3arenbHble ypaBHEHMS. MeTOAbl PpELICHUN I10KA3aTEIbHBIX YPaBHEHHUM.

Pemenue cucreM noka3aTesIbHbIX ypaBHEHUI 1
Jlorapudmuueckue ypaBHeHus. Oneparusi MOTEHIIMPOBAaHUSA. MeTObI pelIeHUH 1
jorapuMUUECKUX YpaBHCHUU

B ToM ymKciie npaKTHYeCKHUX U JIA00PATOPHBIX 3aHATHIA 34
IpakTHyeckoe 3ansaTue Ne 21 9
«PenieHne JIMHEVHBIX YPABHEHUN U CHCTEM»

IpakTHyeckoe 3ansaTHe No 22 9
«PemeHne KBapaTHbIX YPABHEHUIN U CUCTEM»

IIpakTHyeckoe 3ansaTHe Ne 23 )
«Pemenue ypaBHeHHH ¢ MOAyIIEM»

IIpakTHyeckoe 3ansaTHe Ne 23 5
«Pemenue ypaBHeHHH ¢ MOAyJIEM»

IIpakTHyeckoe 3ansaTHe Ne 23 5
«Pemenne ypaBHEHUN C MOJTYJIEM»

IIpakTuyeckoe 3ansaTue Ne 24 5
«Pemenne ypaBHEHUN ¢ mapamMeTpaMm

IIpakTuyeckoe 3ansaTue Ne 24 9
«PelieHre ypaBHEHUH ¢ TapaMeTpamMmy

IIpakTuyeckoe 3ansaTue Ne 25 9
«Pelienre nppaMoHalIbHbIX YPaBHEHUID)

IIpakTuyeckoe 3ansaTue Ne 25 9
«Pemienne nppaMoHalIbHbIX YPaBHEHUID)

IIpakTuyeckoe 3ansaTue Ne 25 9
«Pemienne uppamoHalIbHbIX YPaBHEHUID)

IIpakTHueckoe 3ansaTHe Ne 26 5
«PerieHne nokazareabHbIX YPAaBHEHUN»

IIpakTnueckoe 3ansiTue Ne 26 5
«PerieHne nokazareabHbIX YPAaBHEHUN»

IIpakTnueckoe 3ansiTue Ne 26 5

«PemieHue moka3aTeabHbBIX ypaBHeHHfI»




IIpakTnueckoe 3ansiTue Ne 27

«Pemenne norapuMuyecKkux ypaBHEHHID 2
IIpakTnueckoe 3ansitue Ne 27 5
«Pemenne norapupMuIecKux ypaBHEHHID»
IIpakTnueckoe 3ansitue Ne 27 5
«Pemenne norapuMuyeckux ypaBHEHHID
IIpakTnueckoe 3ansitue Ne 27 5
«Pemenue norapudpmMuyecKkx ypaBHEHUIN»
Tema 4.2 Coaep:kaHue y4e0HOro MaTepuaja 36
HepasencrTBa B ToM unciie TeopeTHYecKOro ooyueHus (ypoxu, jeKyuu) 8
JInneliHble HEpaBEHCTBA C OHOM nepemeHHoW. KBanpaTrHsle HepaBeHCTBA. MeTon OK 01, OK 02,
uHTepBasioB. CHCTeMbl HEPAaBEHCTB C OJHOM IepeMeHHON (IOBTOpEHHE 2 OK 03, OK 04,
IIKOJLHOTO Kypca). [IpocTeiiime HepaBeHCTBa C MapaMeTpoM OK 05, OK 07
HppanmonaibHble HepaBeHCTBA. MeTO/1bl PELICHN HPPALMOHAJIBHBIX HEPABEHCTB 2
ITokasaTenbHble HEpaBEeHCTBA. MeTO1bl pelieHn NOKa3aTeIbHbIX HEPABEHCTB 2
Jlorapudmudeckne HepaBeHCTBA. MeETOObI  PEIICHWH  JoTapu(dMHYECKUX 5
HEPABCHCTB
B ToM 4uc/ie NpaKTHYECKUX U JIA00PATOPHBIX 3aHITHI 28
IIpakTuyeckoe 3ansaTue Ne 28 5
«Pemenue JIMHENHBIX U KBAJAPAaTHBIX HEPABEHCTB U CUCTEM HEPABEHCTBY
IIpakTuyeckoe 3ansaTue Ne 28 5
«Pelenue JIMHENHBIX U KBaJPAaTHBIX HEPABEHCTB U CUCTEM HEPABEHCTBY
IIpakTuyeckoe 3ansaTue Ne 29 5
«Pelenne HEpPaBEHCTBA € TAPAMETPOM»
IIpakTuueckoe 3ansaTue Ne 30 5
«MppannoHaibHbIE HEPABEHCTBAY
IIpakTuueckoe 3ansaTue Ne 30 5
«MppannoHabHbIE HEPABEHCTBAY
IIpakTnuyeckoe 3ansitue Ne 30 2
«MppannoHaibHbIE HEPABEHCTBAY
IIpakTnueckoe 3ansaTue Ne 31 5
«Iloka3arenpHble HEPABEHCTBA»
IIpakTnueckoe 3ansaTue Ne 31 5

«Iloka3aTenbpHbIE HCPABCHCTBa»




IIpakTnueckoe 3ansaTue Ne 31

«Iloka3arenpHble HEPABEHCTBAY 2
IIpakTHyeckoe 3ansaTHE Ne 32 5
«Jlorapudpmudeckre HepaBEeHCTBAY
IpakTHyeckoe 3ansaTHe Ne 32 2
«Jlorapudmudeckre HepaBEeHCTBAY
IpakTHyeckoe 3ansaTHe Ne 32 5
«Jlorapudmuyeckne HepaBEHCTBA
I[pakTHyeckoe 3ansaTHe Ne 32 5
«Jlorapudmuyeckne HepaBeHCTBA»
IIpakTuyeckoe 3ansaTue Ne 33 9
KonTpoabHast padora Ne 5 mo pasaeny 4
KoncyabTanumn -
IIpomeskyTouHast aTTecTaums -
Bcero 3a 1 cemecTp 156
2 cemecTp
PA3/IEJI 5 Tpuronomerpusi 38
Tema 5.1 Conep:xaHue y4eOHOro Marepuaja 14
OcHoOBBI B ToM unciie TeOpeTHYECKOro 00yueHust (ypoKu, 1eKyuu) 2
TPUTOHOMETPHH Pagnannoe uamepenue yriioB u nyr. BpamarenbHoe aBukenue. COOTHONIEHUE OK 01, OK 02,
MEXAy TpaayCHOW W paauaHHoW Mepamu yria. CHHYC, KOCHMHYC, TAHT€HC H OK 03, OK 04,
KOTAaHTCHC JICUCTBUTEIILHOTO 4YHCIA. 3HAKU CHHYCA, KOCHHYCA, TaHIe€HCa H 1 OK 05,
KOTAaHI'€HCa. 3aBUCHUMOCTb MEXJAYy CHHYCOM, KOCHHYCOM, TaHI€HCOM W OK 06, OK 07
KOTaHT'€HCOM OJTHOTO U TOTO e yria
@opmynsl  npuBeneHus. Dopmynbl  crnoxkeHus. Dopmynbl  1BOHHOTO U
nosioBuHHOTO yria. [IpeoOpa3oBaHue cyMMbl TPUTOHOMETpUYECKUX (DYHKIUN B
MPOU3BEACHUE W TPOU3BEICHUS B CyMMY. BBIpa)keHHE TPUTOHOMETPUYECKUX 1
GyHKIMI Yepe3 TaHTEHC TMOJOBUHHOTO apryMeHTa. BhluuclieHue 3HaueHuil u
TO>/1IECTBEHHBIE npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPKEHUH.
[TpeoOpa3oBaHue MPOCTEHIINX TPUTOHOMETPUIECKHIX BbIPAXKEHUI
B ToM ymHciIe NPaKTHYECKHUX U JIA00PATOPHBIX 3aHATHIT 12
IIpakTnueckoe 3ansitue Ne 34 5

«Brruucnenue TPUTOHOMCTPHYICCKUX (I)YHKLII/Iﬁ n TPUTOHOMCTPUYICCKHC




peoOpa3OBaAHMS

IIpakTnueckoe 3ansitue Ne 34

«Bpraucnenne  TPUTOHOMETPHUYECKUMX  (QYHKUMA W TPUTOHOMETPHUYECKHE 2
peoOpa30OBaAHM
IIpakTnueckoe 3ansitue Ne 34
«Bpraucnenne  TPUTOHOMETPHUYECKHMX  (QYHKUMA W TPUTOHOMETPHUYECKHE 2
peoOpa3oBaHUs»
IIpakTnueckoe 3ansitue Ne 34
«Bpraucnenne  TPUTOHOMETPHUYECKUMX  (QYHKIMA W TPUTOHOMETPHUYECKHE 2
npeoOpa3oBaHUs»
IIpakTHyeckoe 3ansaTHe Ne 34
«Bpraucienne  TPUTOHOMETPUYECKHMX  (GYHKIMA W TPUTOHOMETPHUYECKHE 2
peoOpa3oBaHUs»
IIpakTHyeckoe 3ansaTne Ne 34
«Bpraucienne  TPUTOHOMETPUYECKMX  (QYHKIMA W TPUTOHOMETPHUYECKHE 2
peoOpa3oBaHM
Tema 5.2 Coaepxxanue y4eOHOIro MaTrepuasia 16
Tpuronomerpuyeckue |B Tom unciie TeopeTnyecKoro ooyueHus (Ypoku, Jexuyuu) 2
YPaBHEHHsI M CHCTeMbI |O0paTHblc TpUTOHOMETpHdeckne GyHkuuu. WX cBoiictBa U  rpaduku, 1 OK 01, OK 02,
[Ipocreiiirie TPUrOHOMETPUUECKUE YPABHEHUS OK 03, OK 04,
CrocoObl  pemieHuid  TPUTOHOMETPUYECKUX  YPAaBHEHUW:  CBOIAIIUXCA K OK 05,
KBaJ[paTHbIM, peIIaeMble  pPA3J0KEHUEM Ha  MHOXKHUTEIW;,  OJHOPOJIHbIC 1 OK 06, OK 07
TpUroHOMEeTpHUUecKkrue ypaBHEHUS. CHCTEMBI NMPOCTEHIINX TPUTOHOMETPUUYECKUX
YpaBHEHHU U
B ToM 4unc/Ie IpaKTHYECKUX M JIA00PATOPHBIX 3aHSITHI 14
IIpakTHueckoe 3ansaTHe Ne 35 5
«Pemmenne npocTelnx TPUrOHOMETPHUUECKUX YPABHEHHID)
IIpakTnuyeckoe 3ansrue Ne 35 2
«Pernienne npocTefHIInX TPUTOHOMETPUUYECKUX YPABHEHUI»
IIpakTnuyeckoe 3ansiTue Ne 35 5
«Pernienne npocTefInX TPUrOHOMETPUUYECKUX YPABHEHUI
IIpakTnueckoe 3ansirue Ne 36
«PerieHne TPUTOHOMETPUUECKUX YPaBHEHUH C TNPUMEHEHHEM pa3IMuYHBIX| 2

peoOpa3oBaHMiD»




IIpakTnueckoe 3ansitue Ne 36

«Pelienre TPUTOHOMETPUYECKUX YpPaBHEHUM C TPUMEHEHHEM Pa3JIMYHBIX 2
peoOpa30BaAHMIDY
IIpakTnueckoe 3ansitue Ne 36
«Pelmienre TPUTOHOMETPUYECKUX YpPaBHEHMM C TPUMEHEHHEM Pa3IMYHbIX 2
peoOpa30BaAHMIDY
IIpakTnueckoe 3ansitue Ne 37 5
«Pemenne npoCTENIINX CUCTEM TPUTOHOMETPUUYECKUX YPABHEHUI)
Tema 5.3 Conepxxanue yueOHOro Marepuaja 8
Tpuronomerpuyeckue |B ToM yHc/ie TeopeTHYECKOT0 00yueHuUst (YPOKU, 1eKUu) 2
HEpaBeHCTBA I[IpocTelilye TPUroHOMETPUYECKUE HEPABEHCTBA 1 OK 01, OK 02,
CriocoObl  pemieHuit  TPUTOHOMETPUYECKMX  HEPaBEHCTB:  CBOJALIMXCA K OK 03, OK 04,
KBaJ[paTHbIM, pEIIaeMble  pA3J0KEHUEM Ha  MHOXKHUTEIW;  OJHOPOJHbIC 1 OK 05,
TPUTOHOMETPUYECKUE HEPABEHCTBA OK 06, OK 07
B TOM 4nciie NpakKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 6
IIpakTuyeckoe 3anaTue Ne 38 5
«Pemenne npocTedInX TPUrOHOMETPUUECKUX HEPABEHCTBY
IIpakTuyeckoe 3ansaTue Ne 39
«Pemenne npocTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB C IPUMEHEHUEM 2
Pa3IUYHbIX IPe0Opa3oBaHU»
IpakTuyeckoe 3ansaTue Ne 40 9
KonTpoabHasi padora Ne 6 mo pasaeny S
PA3/IEJI 6 ®yukuuu 8
Tema 6.1 Conepxanue yueOHOro Marepuasa 8
DOyHKINH, UX CBOICTBA B TOM Ync/Ie TeOpeTHYECKOro 00yueHus (YpoKu, 1ekuuu) 1
u rpapukn [Monsitne dynxuu, yucnoBoit ¢pynknuu. Crnocodwl 3amanus ¢yHkuuu. Ob6macThb OK 01, OK 02,
OTIpeJieNIeHUs] U MHOKECTBO 3HAYCHMI; rpaduku (QyHKIIH, mocTpoeHue rpadukoB OK 03, OK 04,
(GyHKLUH, 3a1laHHBIX PA3JINYHBIMU CIIOCOOAMU OK 05,
CpoiicTBa (PYHKIIMH: MOHOTOHHOCTH, YETHOCTb, HEYETHOCTH, OTPAaHUYECHHOCTD, OK 06, OK 07
MEePUOJUYHOCTh, TMPOMEXKYTKH BO3pacTaHus | YOBbIBaHMS, HauOOIbIIee H 1

HauMeEHbIIlee 3HAYeHHUs, TOUYKH OKcTpemyMa. ['padudeckas WHTepIpeTalus.
[Tpumepbl GYHKIIMOHAIBHBIX 3aBUCUMOCTEHN B pEeaIbHBIX MPOIIeCcaxX U SBICHUIX
Oo6patabie ¢yakuu. OOnacTh ompeneneHus U 00JIacTh 3HAYEHH 0OpaTHOU

GbyHKIIMHN




I'padbuku Qynkuwmii: TuHEHHBIC, KBaApaTHbIC, APOOHO-IMHEHHBIC, CTEIICHHBIC,
nokKasareibHble, Jorapudmuueckue, TpUroHOMeTpuueckue. IIpeobpa3oBanue
rpadukoB. OmnmcaHue MTPOU3BOJCTBEHHBIX IPOIECCOB C IMOMOIIBI0 TpadUKOB

byHKIII

B TOM unciie IPaKTHYECKHX U J1a00paTOPHBIX 3aHATHH 7
Ilpogheccuonanvho-opuenmuposannoe cooepicanue OK 01, OK 02,
IIpakTnueckoe 3ansaTue Ne 41 OK 03, OK 04,
«Apupmernueckue  onepauuu  Hajx  QyHknusmMu.  CnoxHas  QyHKIMS OK 05,
(xomno3ummst). I'paduxu ¢ynkuuil. Ilpocteiimme npeoOpa3oBaHus TpaduKoB 1 OK 06, OK 07
¢bynkuuil. [lapannenbHblil IEPEHOC, CUMMETPHUS OTHOCUTENIBHO OCEH KOOpJUHAT U IIK 1.2*
CUMMETpPHsI OTHOCHUTEIILHO TIPSMOW Y = X, pacTshKeHHE W C)KaThue BIOJb OCeH
KOOpAHMHATY
Ilpogheccuonanvno-opuenmuposannoe cooepiicanue
IIpakTuyeckoe 3ansaTue Ne 41
«Apudpmerndeckue  omnepauuu  Hax  QyHknusmMu.  ChoxHas  QyHKIMS
(kommozummst). I'padukum  pynkmmii. [Ipocreitmme npeoOpa3zoBanus TpaduKoB 2
¢dbynakuuii. [TapannenbHbli MEpeHOC, CAMMETPHUSI OTHOCHTEILHO OCEl KOOPJIUHAT U
CUMMETpHUS OTHOCHUTEIBHO HpPSIMOM Y = X, pacTsDKeHHE M CKaThe BIOJb OCel
KOOpPJIMHAT
IIpogheccuonanvno-opuenmuposannoe cooeprcanue
IIpakTuyeckoe 3ansaTue Ne 41
«Apudmernueckue  omnepauuu  Hax  QyHknusmMu.  CroxkHas  QyHKIHS
(xommozummsi). I'paduku  pynknmii. I[Ipocreitmme npeoOpa3zoBanus TpaduKoB 2
¢byukuuii. [TapannenbHblid IEPEHOC, CAMMETPHUSI OTHOCUTENIBHO OCEH KOOpIUHAT U
CUMMETpPHUS OTHOCHTENIBHO HPSIMOM Y = X, pacTsDKeHHE M CKaThe BIOJb OCeH
KOOpJIMHAT
IIpakTHyeckoe 3ansaTHE Ne 42 OK 01, OK 02,
KounrpoabsHnas padora Ne 7 mo pasgeny 6 OK 03, OK 04,
2
OK 05,
OK 06, OK 07
PA3JIEJI 7 Hayaio maTeMaTH4eCKOT0 aHAJIU3a 52
Tema 7.1 Coaepikanue y4eOHOr0 MaTepuajia 4
YucnaoBsblie B ToM uncie TeopeTH4ecKoro ooyuenus (ypoxu, 1eKyuu) 1
NOC/1e1I0BATEJIbHOCTH  |YucnoBble mocnenoBaTenbHOCTH. CrmocoObl 3afaHHMsi U CBOMCTBA YHMCIIOBBIX 1 OK 01, OK 02,




rnocieaoBaresbHOCTe. MOHOTOHHBIE MOCIEN0BaTEIbHOCTU. OrpaHUYCHHbIE U OK 03, OK 04,
HEOTI'PaHMYEHHBIE MOCIIEIOBATEIILHOCTH OK 05,
B ToM umnciie npaKTHYeCKHUX U JIA00PATOPHBIX 3aHATHIA 3 OK 06, OK 07
IIpakTnueckoe 3ansTne Ne 43 1
«YucnoBble OCIEA0BATEILHOCTH
IIpakTnueckoe 3ansTne Ne 43 5
«YucnoBble MOCIEA0BATEILHOCTI

Tema 7.2 Conepxxanue yueOHOro Marepuaja 4

IIpenen B Tom unciie TeopeTH4eckoro ooyueHus (Ypoxu, 1eKuyuu) 1

MoC/1e10BaTeIbHOCTH  |[loHsTHE 0 pesene nocnenoBaTeabHOCTH. CylllecCTBOBaHUE Mpeiesia MOHOTOHHOI OK 01, OK 02,
OTPAaHUYEHHON Tociea0BaTeNbHOCTH. CyMMHpPOBAHUE TMOCIEAOBATEILHOCTEM. 1 OK 03, OK 04,
beckoHeuHo yObIBaroIIasi reoMeTpuiecKasl mporpeccus u ero cymma. HYucno e OK 05,
B ToM 4HcIe NIPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI OK 06, OK 07
IIpakTHyeckoe 3ansaTHe Ne 44 1
«beckoHeuHO yObIBarolasi FeoMeTpUYECcKasi IPOrPECCHs
IIpakTuyeckoe 3ansaTue Ne 44 5
«beckoHeuHO yObIBaOIasi FeOMETpUYECKas IPOrpecCus»

Tema 7.3 Copep:xaHue y4eOHOIr0 MaTepuaja 4

penen pynkuun B ToM unciie TeopeTHUECKOro 00yueHust (ypoxu, 1eKuuu) 1
[Ipenen ¢ynkmuu B Touke. Ilpemen ¢GyHKIMM B TOYKE M HAa OECKOHEYHOCTH. 1 OK 01, OK 02,
[ToHsaTre 0 HENpepbIBHOHN (HYHKITUU OK 03, OK 04,
B TOM 4nciie NpaKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 3 OK 05,
IIpakTuyeckoe 3ansaTue Ne 45 1 OK 06, OK 07
«Bpruncienue npenenony
IIpakTHueckoe 3ansaTHe Ne 45 5
«Bpruncienue npenenony

Tema 7.4 Conepxanue y4eOHOro Marepuasia 19

IIponsBoanasn B ToM 4mciIe TEOPETHYECKOr0 00yYeHNs (YPOKU, IeKyuu) 3
3aauy, NPUBOAAIIME K MOHATUIO IPOU3BOAHOM. [Ipon3BoiHas, €€ MEXaHUUECKUI OK 01, OK 02,
cMmbici. HekoTopoe npuMeHeHHMe Npou3BOJHOW B ¢usuke. ['eomerpuueckuii OK 03, OK 04,
CMBICII TPOM3BOJHOM. VYpaBHEHHE KacaTelbHOM K Tpapuky (QyHKIHUH. 1 OK 05,
[IpousBosHasi CyMMBbl, pa3HOCTH, MPOM3BEACHUS M YaCTHOTO JBYX (YHKLUH. OK 06, OK 07

[Tpoun3BoaHbIe 00paTHON (GYHKIMHU M KOMIO3ULUHU (PYHKIHHA




[IpousBosHBIE  HEKOTOPBIX  3JEMEHTapHBIX  (YHKUIHMH: IIPOU3BOHBIC
MOKa3aTeNbHOM, JOrapu(PpMHUECKON, CTEICHHOW, TPUTOHOMETPHUIECKON (HyHKINH.
[IponsBoaHbBIE 0OPATHBIX TPUTOHOMETPHUYECKUX (PYHKIIUH

Bospacranne u yObiBaHHE (PYHKIIMH, COOTBETCTBHE BO3pPACTAHUS U YOBIBAHUS
GbyHKIMU 3HaKy Npou3BOMHOW. [loHSATHE TPOM3BOAHON BBICIIETO MOPSIKA,
COOTBETCTBUE 3HAKa BTOPOM MPOU3BOJHOM BBIMYKIOCTH (BOTHYTOCTH) (DyHKIUU
Ha oTpe3Ke. 3a/ladyll Ha MAKCUMYM U MUHUMYM. [loHATHE acCUMITOTHI, CHOCOOBI UX
onpejeneHusi. ANroOpuT™M HcciaenoBaHus (QYHKIMU M MOCTPOEHUs ee rpaduka ¢
MOMOIIBI0  MpOou3BOAHOW.  JlpoOHo-nuHeilHas  ¢yHkuus.  Haxoxxnenue
HaumOOJBIIEr0 M HAUMEHbBIIEr0 3HAYEHUHW (QYHKUUN, MOCTpOeHHE TIpaduKoB
MHOTOWIEHOB C MCIOJIb30BaHUEM arapaTa MaTeMaTHYeCKOro aHajH3a

B ToM 4nciIe NPAKTHYECKHX M JIA00PATOPHBIX 3aHATHI

15

IIpakTHyeckoe 3ansaTHe Ne 46
«Bblunciienne Ipou3BOIHBIX»

IIpakTHyeckoe 3ansaTHe Ne 46
«Bpruncnenue npou3BoHbIXY

IIpakTuyeckoe 3ansaTue Ne 46
«Bblunciienne Ipou3BOIHBIX»

IIpakTuyeckoe 3ansaTue Ne 47
«PemieHre MpakTHYECKUX 3a/lad HA TEOMETPHYECKHH | (PU3NYECKUNA CMBICI
MPOU3BOTHON»

IIpakTuyeckoe 3ansaTue Ne 48
«[IpunoxeHune npou3BOAHOMN K UCCIEAOBAHUIO (PYHKIIUI»

IIpakTHueckoe 3ansaTHe Ne 48
«[IpunoxeHue Npou3BOAHON K UCCIEAOBAHUIO (PYHKIIUI»

IIpakTHueckoe 3ansaTHe Ne 48
«[IpunoxeHune Npou3BOAHON K HCCIECAOBAHUIO (PYHKIIHI)

IIpakTnueckoe 3ansrue Ne 49
KontpoJabHnas padora Ne 8 mo reme «IlpousBognasn»

Tema 7.5
IlepBooGpa3nasn
HHTErpaJ

Conepxanue yueOHOro Marepuasia

"

B ToM unciie TeopeTHYecKOro ooyueHus (ypoxu, aiexuuu)

33,[[3‘13 0 BOCCTAHOBJICHMH 3aKOHA JBWKCHHUS IO MU3BECTHOM CKOPOCTH. IlonsTue
HUHTCTPpUPOBAHUA. O3HaKOMIICHHE C IIOHSITHEM HUHTCTpaJia U nep13006pa3H0171 JJIsA

¢ynkuuu y=f(x). Pemenue 3agau Ha CBsi3b NEpBOOOpa3HON M €€ MPOU3BOIHOM,

OK 01, OK 02,
OK 03, OK 04,




BBIUMCIIEHUE MEepBOOOpa3HO is naHHOW QyHkiuu. Tabmuua Qopmyn s OK 05,
HaXO0KJCHHS MepBoo0pa3HbIX. M3yueHue npaBuiia BEIYUCICHHUS IEPBOOOPA3HOMA OK 06, OK 07
Pemenne 3amay Ha CBSI3p MEPBOOOPA3HOM U €€ MPOU3BOJTHOM, BBIYMCIICHHE
nepBooOpa3Hoil i maHHOW (QyHKOMHM. PemieHume 3amad Ha TPUMEHEHHUE 1
MHTETpaja JUIs BEIYUCICHUS (PU3MUSCKUX BEIMYMH U IUIONIA IeH
3anauy, NPUBOSILKE K MOHATHUIO ONPENEICHHOIO MHTErpana — O BBIYUCICHUH
IUION[AA KPUBOJMHEWHOW Tpameuuu, O MNepeMelmeHnn To4ykdh. llonsTue 1
OTpEeNeNEHHOr0  UHTerpana. leomerpuueckuii U (U3NYECKUH  CMBICIH
onpeneneHHoro unrerpana. ®opmyna Herorona— Jleiibuuia
B ToM ymnciie npakTHYeCKHUX U JIA00PATOPHBIX 3aHATHIA 19
IIpakTHyeckoe 3ansaTHe Ne S0 1
«Bplunciienne HeonpeaeaeHHbIX HHTETPAJIOB)
IIpakTHyeckoe 3ansaTue Ne S0 )
«Bblunciienne HeonpeaeaeHHbIX HHTETPAJIOB)
IIpakTHyeckoe 3ansaTue Ne 50 2
«BplunciieHne HEONpeAEICHHBIX HHTETPAJIOB)
IIpakTuyeckoe 3ansaTue Ne 51 5
«BblunciieHne onpeneneHHbIX HHTETPATIOB)
IIpakTuyeckoe 3ansaTue Ne 51 5
«Bblunciienne onpeneneHHbIX UHTETPAJIOB)
IIpakTuyeckoe 3ansaTue Ne 52 5
«Pemenue 3a1a4 Ha NPUIIOKEHUE ONIPENIEIICHHBIX NHTEIPATIOB)
IIpakTuyeckoe 3ansaTue Ne 52 5
«Pemenue 3a1a4 Ha NPUIIOKEHUE ONIPENICIIEHHBIX HHTETPAJIOBY
IIpakTHyeckoe 3ansaTHe Ne 53 5
«Pelmenne npakTHYECKUX 3a/1a4 Ha IPUIJIOKEHHUE ONIPEAEICHHBIX HHTErPAJIOB)
IIpakTHyeckoe 3ansaTHe Ne 53 2
«Pelmenne npakTHyeCKuX 3a/1a4 Ha NPUIOKEHHUE ONPEIECIEHHBIX HHTETPAJIOB)
IIpakTnueckoe 3ansTue Ne 54 5
KonTpoabHnas pabora Ne9 no reme «IleppooOpa3nas u HHTErpam»
PA3JIEJI 8 I'eomeTpust 38
Tema 8.1 Coaepikanue yueOHOro MaTepuajia 6
Ilpsimbie ¥ miaockocTH B TOM YHC/Ie TEOPETHYECKOT0 00yueHusi (YPOKuU, 1eKyuu) 1
B IIPOCTPAHCTBeE Ilpogheccuonanvrno-opuenmuposannoe cooepicanue 1 OK 01, OK 03,




B3anMHOe pacnonokeHue JByX NpsMBIX B IpocTpaHcTBe. llapamnensHoCTb

OK 04, OK 07

npsMord M miIockoctu. IlapamnensHocThs miockocteil. IleprneHIUKYISpHOCTD IIK 1.2*
npssMoM M 1wuockoctd. Ilepnenmukynsasp m  HakioHHas. Teopema o0 Tpex
MEPIEHIUKYIIAPAX, YTOI MEXAY IPSIMOM U INIOCKOCTBIO. JIByrpaHHBIN yron. Yro
MEXIY IJIOCKOCTSIMH. [lepnieHIUKyISPHOCTD JBYX IJIOCKOCTEH.
CkpemuBaroniecst npsiMmple
B ToM yunciie npakTHYecKHX U JJA00PATOPHBIX 3aHATHIA 5
Ilpogheccuonanvho-opuenmuposannoe cooepiicanue OK 01, OK 03,
IpakTHyeckoe 3ansaTue Ne 55 OK 04, OK 07
«['eomerpuueckue mnpeoOpa3oBaHUs MPOCTPAHCTBA: MapajUIeNbHBIM MepeHoc, 1 IIK 1.2*
CUMMETpUsS.  OTHOCUTENBHO IUIOCKOCTH. [lapamienbHoe  mpoeKTHpOBaHHE.
[Inomane OPTOrOHAILHON IPOEKIIMN
Ilpogheccuonanvno-opuenmuposannoe cooepricanue
IIpakTnueckoe 3ansTue Ne 55
«['eomerpuueckue mnpeoOpa3oBaHUs MPOCTPAHCTBA: MapajUIeNbHbIN MepeHoc, 2
CUMMETpHsS  OTHOCUTENBHO  IUIOCKOCTH. IlapamnenpHoe  NpoeKTHpOBaHHE.
[Lomaae OpTOrOHATBLHOW MPOEKIUN))
IIpogpeccuonanvno-opuenmuposannoe cooeprncanue
IIpakTuyeckoe 3anaTue Ne 55
«['eomerpuueckue npeoOpa3oBaHUs MPOCTPAHCTBA: MapajUIeIbHBIA IMEPEHOC, 2
CUMMETPHsS  OTHOCUTENIBHO  IUIOCKOCTH. IlapamuenpHoe  NpoeKTHpOBaHHE.
[1nomanas OpTOroHaNBHON MPOEKLIUN
Tema 8.2 Coaep:xaHue y4eOHOro MaTepuaja 22
MHororpaHHuK#u 4 B ToM 4nciIe TeOpeTHYecKOoro o0yueHus (YpoKu, 1eKyuu) 4
KpyrJble TeJjia [ToHATHE O TEOMETPUYECKOM TEJIE U €r0 MOBEPXHOCTH. [IoHATHE MHOTOrpaHHUKA. OK 01, OK 02,
[IpencraBienre O MpaBHIBHBIX MHOTOTpaHHUKaxX (TeTpa’ap, KyO, OKTasap, 1 OK 03, OK 04,
JOJIeKadlp, HMKocadzp). BepiiuHel, peOpa, rpaHd MHOTOrpaHHHKa. PasBepTka. OK 05,
MHororpanssi€ yribl. BeIIYKIIbIE ¥ HEBBIITYKJIbIE MHOTOIPAHHUKH OK 06, OK 07
IIpusma. Buael mnpusMm (mpsMas ¢ HAaKJIOHHAs, TMpaBUJbHAas MpU3Ma.
[Mapannenenunen u ero cpoicTBa. [IpsMoyrosibHblll mapamutenenunesn. Kyo. 1
CEUEHUE IPU3M
IMupamupaa. IlpaBuibHas nupaMuia. YcedeHHas nupamuaa. Terpasap. Ceuenue 1
IUPaMM/JIbI
[ToBepxHoCTh BpameHus. Teno Bpamenus. [luauuaap u koHyc. Y ceueHHbIH KOHYC. 1




OcHoBanue, BbIcOTa, OOKOBas MOBEPXHOCTh, 0Opa3zyromias, pa3BepTka. Chepa u
map. B3anmuoe pacnosokeHne II0CKOCTH U apa

B ToM unciie MPaKTHYECKUX H JIA00PATOPHBIX 3aHATHI 18
IpakTuyeckoe 3ansiTue Ne 56 5
«CBoiicTBa nmapajieNbHbIX CEYEHUN B IUPaAMUJIEN
IpakTuyeckoe 3ansiTue Ne 56 5
«CBOHCTBA MapaJuIeTIHHBIX CEUCHUH B TUPAMUJIE
IpakTuyeckoe 3ansiTue Ne 56 5
«CBoHCTBa MapaJuIeIbHBIX CCUCHUI B TUPAMUJIEY
IIpakTHyeckoe 3anaTHe Ne 57
«CeueHre IWIMHApPA W KOHYyca IUIOCKOCThIO. OCeBbIE CEYEHUS M CEYeHUS, 2
napajuiesibHble OCHOBaHHUIO»
IIpakTH4eckoe 3ansaTHe Ne 57
«CeueHre IWIMHApPAa W KOHYyca IUIOCKOCThIO. OCeBbIE CEYEHHS M CEYeHUS, 2
napajuiesibHble OCHOBaHHUIO»
IIpakTuyeckoe 3ansaTue Ne 57
«CeueHMe NMIMHApPAa W KOHyca IIOCKOCThIO. OceBble CEYEHUs M CEYeHus, 2
napajjiesIbHble OCHOBAaHHUIO»
IIpakTuyeckoe 3anaTue Ne 58 5
«Ceuenue mapa u chepsl. KacarenbHas mI0CKOCTb K cheper
IIpakTuyeckoe 3ansaTue Ne 58 5
«Ceuenue mapa u chepsl. KacarenbHas mI0CKOCTb K chepe»
IIpakTuyeckoe 3ansaTue Ne 58 5
«Ceuenue mapa u chepsl. KacarenbHas mI0CKOCTb K chepe»
Tema 8.3 Conepxanue y4eOHOro Marepuasia 10
N3mepenns B B TOM unciie TeopeTHueCKOro 06yueHus (Yypoxu, 1eKyuu) 2
reoMeTpuu O6vem u ero wusmepenus. llonstue o6wvema. @opmynsl oObema Kyoa, OK 01, OK 02,
IPSIMOYTOJIBHOTO TapajjieNienunesna, Mnpu3Mbl, LwMHApa. Dopmysnsl 00bemal 1 OK 03, OK 04,
nupamuabl 1 KoHyca. O0bem yceueHHOl mmpamuisl. O0bem koHyca. OObeMm OK 05,
11apa u ero 4acreu OK 06, OK 07
ITono6ue Ten. OtHoueHue oObeMOB MOAOOHBIX Ten. Ilmomanas moBepxHOCTH
reomerpudeckoro Tena. Ilnomaae noBepxHoctu npusmsl. [lnomans noBepxHocTy, 1

HpHMOfI IIPpU3MBI. IInomane MOBEPXHOCTU TMUPAMUIBI. IInomans TMOBCPXHOCTH]

MPaBUIILHON MUPaMU/Ibl, YCEUE€HHOM MUPaMUIbI




B ToM ymHciie npakTHYeCKHUX U JIAa0OPATOPHBIX 3aHATHI 8
IIpakTnueckoe 3ansiTue Ne 59
«Ilmomaan moBepxHoctu Tei.  llomobue Ten. OTHOIIEHHWE — TUIIOLIAIECH 2
TTOBEPXHOCTEH MOJJOOHBIX TEI»
IIpakTnueckoe 3ansitue Ne 59
«Ilmomaan moBepxHoctu Tei.  llomobue Ten. OTHOIIEHHWE — TUIOLIAJECH 2
MMOBEPXHOCTEH T0TOOHBIX TEIDY
IIpakTnueckoe 3ansitue Ne 59
«Ilmomaan moBepxHoctn Ten.  llomobuwe Ten. OTHOIIEHWE —TIIOMIAJIEH 2
MTOBEPXHOCTEH 10TI0OHBIX TEIDY
IIpakTuyeckoe 3ansaTue Ne 60 OK 01, OK 02,
KonTtpoabHas padora Ne 10 mo pa3zaeny 8 OK 03, OK 04,
2 OK 05,
OK 06, OK 07
PA3IEJI 9 Muo:xecTBa. JjleMeHTbI TeOpuHu rpados 6
Tema 9.1 Copep:xaHue y4eOHOIr0 MaTepuaJja 6
MmnowxkectBa. 'padgbr | B ToM 4yHc/ie TeOpeTHYECKOT0 00yUeHust (YpoKu, 1eKyuu) 1
[Tonsitue MmuoxkectBa. [logmMHuOXkecTBO. Oniepaiuy ¢ MHOKECTBAMH. OK 01, OK 02,
OnucaHue pealbHBIX CHTyalldid C TOMOIIbI0 MHOXecTB. [loHsTHe Tpada. 1 OK 03, OK 04,
CBsi3HBIN Tpad, 1epeBo, MUK rpad Ha MIOCKOCTH OK 05, OK 07
B TOM 4nciie NpaKTHYECKHUX M JIA0OPATOPHBIX 3aHATHI 5
IIpakTuyeckoe 3ansaTue Ne 61 1
«Onepanuu ¢ MHOKecTBaMU. PelieHre mpukiagHbIX 3a1a4u»
IIpakTHyeckoe 3ansaTHe Ne 61 5
«Onepanuu ¢ MHOKecTBaMU. PelieHre npukiagHbIx 3a1a4u»
IIpakTHyeckoe 3ansaTHE Ne 62 5
«['padbl 1 UX TpUMEHEHUE»
PA3JIEJI 10 Teopusi BepOSATHOCTH U MATEMATHYECKAA CTATHCTHKA 16
Tema 10.1 Coaepikanue y4eOHOro MaTepuajia 10
DJIeMeHThbI B ToM unciie TeopeTHuecKoro ooyuenus (Yypoxu, aiexuuu) 1
KOMOMHATOPHKH. ITonsiTue coObITHSI U BEPOSTHOCTH COOBITHS. JlOCTOBEpHBIE M HEBO3MOXKHBIE OK 01, OK 02,
BepositHoCTh coObitus. [loHsTHe 0 He3aBHcuMOCTH coObITHH. Kitaccuyeckoe ompeneneHne 1 OK 03, OK 04,

BepOHTHOCTCﬁ. CrnoxeHne u YMHOKCHUC BepOHTHOCTCﬁ (TeopeMa CJIOKCHUS]|




BEPOSITHOCTEM, TeopeMa YMHOKEHHUs BeposATHocTel). OTHOcUTeNbHas 4acToTa
coObITHsA, CBOMCTBO ee  ycroWuuBocTH. CTaTUCTHUYECKOE  OIpE/IesICHHE
BEpOSITHOCTH. OLIeHKA BEPOSITHOCTH COOBITHS

OK 05, OK 07

B ToM ymnciie npakTHYeCKHUX U JIA00PATOPHBIX 3aHATHIA 9
IIpakTnueckoe 3ansaTne Ne 63 1
«BpluncaeHue 4yucia pa3MeIeHui, NepecTaHOBOK, COUCTaHUM
IIpakTnueckoe 3ansiTue Ne 63 5
«Bpruncnenue yncia pa3MeneH i, IEPECTAHOBOK, COUECTAHUIN
IIpakTnueckoe 3ansitue Ne 64 5
«Boruncnenue BeposaTHocTe. CrokeHue 1 yMHOKEHUE BEPOSTHOCTEN
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue OK 01, OK 02,
IIpakTHyeckoe 3ansaTue Ne 65 2 OK 03, OK 04,
«BeposiTHOCTD B poeccnoHaIbHBIX 3a7jauax» OK 05, OK 07
Ilpogheccuonanvno-opuenmuposannoe cooepiicanue IIK 1.2*
IIpakTnueckoe 3ansaTue Ne 65 2
«BeposTHOCTD B pohecCHOHANIBHBIX 3a7adax»
Tema 10.2 Conep:xaHue y4eOHOro maTepuasa 6
MaremaTudeckas B ToM unciie TeOpeTHYECKOT0 00yueHust (ypoKu, 1eKyuu) 1
CTaTHCTHKA. Bunpl cinydaitneix BenuuuH. OnpenesneHue AUCKPETHOW CIyd4alHOW BEIMYUHBI. OK 01, OK 02,
IIpeacrasienne 3aKkOH pacnpeiesieHus JUCKPETHOW ciaydailHoM BenuuuHbl. Ee 4wuciioBbie OK 03, OK 04,
JAHHBIX (TadJaHubl,) XapaKTEPUCTUKU OK 05, OK 07
aMarpamMmbl, rpagukn) Bapuanuonnsiii  psa.  [loamron wacror u  rucrorpamma.  CTaTHCTHYECKHE] 1
XapaKTEePUCTUKH pPsijia HAOM0JaeMbIX JaHHBIX. O3HAKOMJICHHE C MPEICTaBICHHEM
YHCIIOBBIX JIaHHBIX U MX XapaKTepUCTHUKaMu. PelleHue mMpakTUYECKUX 3a/ad Ha
00pabOTKy YMCIIOBBIX JAHHBIX, BEIYUCICHHE UX XapaKTEPUCTUK
B TOM 4mciie NpaKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 5
IIpakTHueckoe 3ansaTHe Ne 66 1
«Pelienne 3a1a4 MaTeMaTHYECKOM CTATUCTUKUY»
IIpakTnueckoe 3ansTue Ne 66 5
«Pemienne 3a1a4 MaTeMaTHYECKOM CTATUCTUKU»
IIpakTnueckoe 3ansrue Ne 67 5
«Pemenue 3a1a4 Ha BBIYMCIIEHUE BEPOATHOCTEN U MPEACTABICHUE JaHHBIX»
PA3JIEJI 11 IToBTOpEHHE 32 KYPC MATeMATHKH 12
Tema 11.1 \Conepma}me y4e0HOro MaTepuaJja 12




IToBTOpEeHHe 3a Kypc

B ToM unciie TeopeTH4UeCKOro 00yueHust (ypoxu, 1eKuyuu)

MaTeMaTHKHU B ToM uynciie IPaKTHYECKUX H JIA00PATOPHBIX 3aHATHI 12
IIpakTHyeckoe 3ansaTHe Ne 68 5 OK 01, OK 02,
«[ToBTOpeHue pazzaena anredpa» OK 03, OK 04,
IIpakTHyeckoe 3ansaTHe Ne 69 9 OK 05, OK 06,
«IloBTOpEHNKE pa3ena ypaBHEHHsI U HEPABEHCTBAY OK 07
IIpakTnueckoe 3ansitue Ne 70 )
«I[loBTOpEHNKE pa3ena TPUTOHOMETPHS M TEOMETPUSD)
IIpakTnueckoe 3ansitue Ne 70 5
«[ToBTOpEHNKE pa3ena HauajI0 MaTEMaTUYECKOT0 aHATTN3a»
IIpakTHyeckoe 3ansaTHe Ne 71 )
HTorosasi KOHTPOJIbHAsA padoTa 3a BeCb KYpPC MAaTeMaTHKH
IIpakTHyeckoe 3ansaTHe Ne 71 2
HTorosasi KOHTpPOJIbHAsA padoTa 32 BeCb KYPC MaTeMaTHKH
Bcero 3a 2 cemecTp 170
KoncyabTanuu 2
IIpomMe:kyTOouHAas aTTecTANMS 12
Hroro 3a 2 cemecTp 184
HUTOI'O 3ATO/ 340

J7st XapaKTepUCTHKU YPOBHS OCBOCHHS Y4eOHOT0 MaTepHajia HCHONIb3YIOTCs ClIeNyIoIe 0003HaueHUs:

1 osnaxomumenvuolil (y3HABaHHE paHHEE U3YyYCHHBIX OOBEKTOB, CBOWCTB);

2  penpodyxkmueHbiii (BBIIIOIHEHUE JICITELHOCTH 110 00pa3ily, HHCTPYKIMU WK MO PYKOBOJCTBOM);

3 npodyxmuenwiii (TUIAHUPOBAHUE U CAMOCTOSTEIILHOE BBINOJIHEHHE ACSTEIBHOCTH, PEIICHHE MPOOJIEMHBIX 3a]1a4)




4 YCJIOBUSA PEAJIMBAIIMA YUYEBHOI'O IPEIMETA
«MATEMATHUKA)»

TpedoBanuss K MHHHUMAJbHOMY HH(POPMAUMOHHOMY H MATEPHAIbHO-TEXHUYECKOMY
o0ecIeYeHHuIo:

4.1 Cnennanu3npoBaHHble J1a00pPaATOPUH U KJIACCHI

IMomemenust KounuecTBo
Ne .
Ha3Banue Homep aynutopun MOCaT0YHBIX MECT
Kabunem obweobpazosamenvruix
1 207 B 36
OUCYUNTIUH

4.2 OcHoBHOe y4eOHOe 000py10BaHHe

— KowmmnbloTep ¢ IM1IeH3MOHHBIM TPOrPaMMHBIM 00€CTIeYeHHEM
— Jlocka aynuTopHas IJi HalMCaHUsI MEJIOM

— DOKpaH HaCTEHHbIN

— MynpTUMEIUIHBIN TPOEKTOP

— Ilnakarel BETUKUX MaTEMaTHKOB

— IlnakaTel OCHOBHBIX MaTeMaTH4YECKUX GOPMYI

4.3 UndopmanuonHoe odecriedeHue 00yueHust

Ilepeuenb pexoMeHaAyeMbIX Yy4eOHbIX H3AaHuii, VIHTepHeT-pecypcoB, JAONOJHUTEILHOM
JIUTEPaTypbl

IleuaTHbBIE N3HAHUSA

OcCHOBHBIEC HCTOYHUKH:

1. Amumos UI.A., Konsrun FO.M., TkauéBa M.B. u npyrue Marematuka: anredpa u Hayana
MaTeMaTHYeCKOro aHallu3a, reoMeTpus. Anredpa v Hayana MareMaTuueckoro aHanuza. 10-11 kmaccel.
bazoBblii 1 yriyOneHHBINH yPOBEHb

2. Artanacsu JI.C., byry3zoB B.®., Kagomues C.b. u apyrue Maremartuka: anredpa u Hayana

MaTeMaTHYecKoro aHaiausa, reomerpust. ['eomerpus. 10-11 knaccel. ba3oBblii 1 yriyOnE€HHBIN ypOBHU

JlonoJIHUTEIbHbIE HCTOYHUKH:

1. M.M. Marematuka: yueOnuk / M.U. bammakos. — 2-e u3z., crep. — M.: KHOPYC, 2017. —
394 c. - (Cpennee mpodeccroHanibHOE 00pa30BaHuUE).

2. bammakoB, M.M.Matemaruka: anreOpa ¥ Havajga MaTeMaTHYEeCKOTO aHAINW3a, TEOMETPHSL.

3amaunnk [Tekcr]: yueb. mocoOue mns cTya. yupexaeHuil cpen. npod. obpazosanus / M, WU.




bammakoB. - 3-e u3zd., crep. - MockBa: M3narensckuii nentp "Akanemus', 2017. - 416 c.: un. -
(OGmmeobpa3oBaTenbHbIC JUCIUIUINHBI).

3. Uepkacos, O.FO.Maremaruka [Tekcr]: CipaBOYHMK Ui HMIKOJIBHUKOB M MOCTYMAIOIIUX B
By3bl: Kypc momroroBku k [MA (OI'2 u I'BD), EI'D u nONOJHUTENBHBIM BCTYNUTEIHHBIM
ucnsiTanusiM B By3bl / O.1O. Uepkacos, A.I'. SAxymes. - M.: ACT-IIPECC, 2014. - 464 c.: un.

4. COOpHHMK 3aJa4 0 MaTeMaTuKe JUIsl MOCTyMNaroIuxX B By3bl (¢ peuieHuem). B 2 ku. Ku.1.
Anrebpa: yue6. nocooue / B.K. Erepes, B.B. 3aiinies, b.A. Kopnemckuii; mox pea. M.C. Ckanagw. - 8-
e u3z., ucup. - M.: OHUKC, 1998. - 528 c. : ui.

5. COopHUK 3a7jay 1O MaTreMaTUKe JUIsl MOCTYMAloIUX B By3bl (¢ pemenueM). B 2 kH. Ku.2.
I'eometpus : yue6. mocobue / B.K. Erepes, B.B. 3aitnies, b.A. Kopaemckuii; mon pen. M.C. Ckanasu. -
8-e m3n., ucrip. - M.: OHUKC, 1998. - 368 c. : u.

6. COOpHHK 3a7ay MO MaTeMaTHuKe Ul TIOCTYMAIMUX B BY3HI (¢ pemenusmu). ['eomerpus /
o pea. M.U. Ckanaeu. - 9-e u3f., nmepepad. u goi. - M.: OHUKC, 1999. - 512 c. : ui.

7. COOpHUK KOHKYPCHBIX 3a]1a4 TI0 MaTEMAaTUKE IS MOCTYMAIOIIUX BO BTY3bI: yuel. mocobue /
o pea. M.M. Ckanasm. - 3-e u3f., nom. - M. : Beicmas mkona, 1978. - 519 c.: w.

8. Hopodees, '.MaremaTrka 115 MOCTYMAOIMINX B BY3HI : [yue0. mocobue] / I'. Jopodees, M.
[Toramo, H. Po3oB. - 8-¢ m3m., crep. - M.: [poda, 2007. - 666, [6] c. : w1 - (B momomrs
aOUTYpHUEHTY).

9. bauypun, B.A.COopHUK 3a/1a4 IO MaTeMaTHKE: TOCOOME I MOCTYMAIIMX B BY3bl / B.A.

bauypun. - M.: Beiciias mkona, 1998. - 559 c. : uin.

Ilepuoauyeckue n3xaHus

He ucnonv3yromces

DJIeKTPOHHBIE pecypchl (3JIeKTPOHHBbIE U3AHMA)

OcCHOBHBIE HCTOYHHKH

1. Ky3un, I'. A. Marematuka: yuyeOHoe mocobue / I'. A. Ky3un, O. B. MexnseneBa, E. B.
TTomomnsH. — HoBocubupck: HI'TY, 2016. — 71 C. —Pexum JOCTyna:

https://e.lanbook.com/book/118310, aBTOpM30BaHHBIN

2. baknanoBa, H. b. Maremaruka. OGmuit kypc: yuebnoe nocodue / H. b. baknanosa. — 2-e
w3g., wuenp. W jgom. — MHomkap-Oma: Mapl'V, 2019. — 548 c. Pexum gmocryma:
https://e.lanbook.com/book/158304 aBTopH30BaHHBII

3. 3BepoBuiukoBa, H. B. Matemaruka (Cpennee npodeccroHanbHoe oOpa3oBaHue): yaeOHOe

nocoobue / H. B. 3BepoBmmmkoBa. — Ilenza: III'Y, 2019. — 176 c. — Pexum pocryna:

https://e.lanbook.com/book/162244 aBTopu3oBaHHEI


https://e.lanbook.com/book/118310
https://e.lanbook.com/book/158304
https://e.lanbook.com/book/162244

I[OHO.TIHI/ITCJILHLIC HCTOYHHKH

1. Ky3un, I'. A. Marematuka. Pemenue 3agau no teopuu yucen npoduibHoro yposus EID:

yuebnoe nocodue / I'. A. Ky3un. — HoBocubupck: HoBocuOupckuii rocy1apCTBEHHBIH TEXHUYECKUI
yauBepcurer, 2020. — 120 c¢. Pexwumm gocryma:  https://www.iprbookshop.ru/98714.html
ABTOPU30BAHHBIN

2. Maremaruka. [Tocobue mns noaroroBku k EI'D. Yacte 2: yaeOHOE TIOCOOHE / COCTaBUTEIH
M. IO. I'naskoBa, H. H. HekpacoBa. — Boponex: BopoHexckuil rocy1apcTBEHHbIN apXUTEKTYpHO-
ctpoutenbHblil yHUBepcutet, O9bC ACB, 2013. — 78 ¢. — ISBN 978-5-89040-518-0. — Pexum

nocrymna: https://www.iprbookshop.ru/55006.html aBropr3oBaHHbI#

3. Ky3un, I'. A. Marematuka. COOpHUMK 3ajmad g ydamuxcs mikosibl pa3Butuss HI'TY:
yuebnoe mocobue / I'. A. Kysun, O. B. MenseneBa, E. B. Ilogonsn. — HoBocubupck:
HoBocubupckuit rocynapcTBeHHbIl TexHu4eckuil yHuBepcurer, 2016. — 71 c. Pexxum pgocryma:

https://www.iprbookshop.ru/91386.html, aBropuzoBanHbIi

4. Ky3un, I'. A. Maremaruka. Penienue 3aad4 5KOHOMHYECKOTO COJAEpKaHUS MPOPUILHOTO
ypoBHsi EI'D: yaebnoe mocobue / I'. A. Ky3un. — Hosocubupck: HI'TY, 2017. — 72 ¢. — Pexum

noctyma: https://e.lanbook.com/book/118323, aBTopr30BaHHbII

5. baknanoBa, H. b. Marematuka. PykoBOACTBO K pELICHHUIO 33a/1a4 U KOHTPOJIbHBIC 3aJaHUs:
yae6roe mocobue / H. B. BaknanoBa. — 2-¢ m3n. — Momkap-Oma : Mapl'V, 2019. — 146 ¢. —

Pexxum noctyna: https://e.lanbook.com/book/180385 , aBTopr3oBaHHbIi

6. bpoackuii, 5. C. IlapamienbHOCTh MPSMBIX M IIOCKOCTEH B IPOCTPAHCTBE : Y4eOHOE
nocooue / . C. bpoackuii, A. JI. I1aBnoB. — [loneuk : louHY, 2023. — 114 ¢. — Pexwum gocryna:

https://e.lanbook.com/book/380174, aBropu3oBaHHbI

7. bponckui, 5. C. IlokazarenbHble U JorapudmMudeckne GyHKIIUNA, YpaBHEHUS U HEPABEHCTBA
: yue6noe nocoowue / S. C. bponackuii, A. JI. [TanoB. — [onernk : JJouHY, 2023. — 81 ¢. — Pexum

nocryna: https://e.lanbook.com/book/380177, apropuzoBaHHBIi

8. bpoackuii, . C. TekcroBble 3aaaun : yuebnoe nocodue / S. C. bponckuit, A. JI. I1aBnoB. —

Houenk : [JouHY, 2023. — 62 c¢.— Pexum pgocryma: https://e.lanbook.com/book/380180

,ABTOPU30BaHHbIN
9. Bbpoackuii, SI. C. TpuroHomerpuueckre (yHKLIHHU, UX CBOHCTBA M NMPUMEHEHHUE : ydeOHoe
nocobue / A. C. bponckuii, A. JI. [1aBnoB. — [onernk : JlouHY, 2023. — 164 ¢. — Pexum nocryna:

https://e.lanbook.com/book/380183 ,aBTopr30BaHHEII

10. bpoackuii, 5. C. dyHkuuu u ux coiicta : yuebHoe nmocodue / S. C. bpoackuii, A. JI.
[TaBnoB. — Jlonenk : JlonHY, 2023. — 92 ¢. — Pexxum pocryma: https://e.lanbook.com/book/380186,

aBTOpHBOBaHHBIf/'I


https://www.iprbookshop.ru/98714.html
https://www.iprbookshop.ru/55006.html
https://www.iprbookshop.ru/91386.html
https://e.lanbook.com/book/118323
https://e.lanbook.com/book/180385
https://e.lanbook.com/book/380174
https://e.lanbook.com/book/380177
https://e.lanbook.com/book/380180
https://e.lanbook.com/book/380183
https://e.lanbook.com/book/380186

11. Bpoxackwuii, S. C. CoObITHs, BEPOATHOCTH, YaCTOTHI : yueOHOoe mocodue / . C. bpoackuii,
A. JI. TlaBnoB. — [omenx : MHoul'VY, 2024. — 95 c¢.— Tekcrt Pexxum pocryna:
https://e.lanbook.com/book/4491, aBTopu30oBaHHBII

11. TToBTOpHM MaTematuky : yueOHoe nocobue / O. H. AdanacweBa, S. C. Bponckuii, A. JL

[TaBnoB, A. K. Cmunenko. — J[onenx : Joul'VY, 2024, — 66 c.— Pexum pgocryna:

https://e.lanbook.com/book/449231 ,aBTopr30BaHHBII

Ilepuonnueckue n3ganus
1. Bectnuxk [THUITY. IlpuxnanHas mMaTtemaTHka M BOINpPOCH! ynpasiieHus: [TekcT]: HaydHbII
peneH3upyembii  KypHain.  ApxuB  HomepoB  2010-2026 rr. - Pexmm  mocryma:

http://vestnik.pstu.ru/matmech/about/inf/ , cBo6o mHEIiA.

2. Hayuno-momynsipHbIil  pU3MKO-MaTeMaTudeckuid KypHan «KBaHT», peXuM JoCTyma:

http://www.kvant.info, cBo00THBIIA.

HNHuTepHeT pecypcesl
1. ®enepanbHplii  1eHTp UWHGOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB [ DIEKTPOHHBIN

pecypc] — Peskum mocryma: http://fcior.edu.ru/, cBo6o aHbIi

2. Axagemuk. CrioBapu ¥ DSHIUKIONEAWH [DIEKTpOHHBIN pecypc] — Pexum moctyna:

https://dic.academic.ru/, ceo6onHBII

3. EnmuHoe okHO JocTyma K oOpa3oBaTeabHBIM pecypcaMm [DIeKTpoHHBIH pecypc] — Pexum

nocryma: http://window.edu.ru/, cBo60 b1

4, ApxuB KHUT M BHJICOKYPCOB pecypcoB [DJeKTpoHHBIH pecypc] — Pexum npocryma:

https://st-books.ru/, ceo6o1HbIH

5. Enmunas xosmeknus mu@poBBIX 00pa30BaTEIIBHBIX PECYpCcOB [DIIEKTPOHHBIN pecypc| —

Pexxum moctyma: http://www.school-collection.edu.ru, cBo6o bl
6. Ilopran uHpOpPMALIMOHHON MOAIEPKKH €IUHOTO TOCYAAPCTBEHHOTO 3K3aMeHa. — Pexum

nocrymna: Www.ege.edu.ru, cBoO0aHbIi

7. OOpazoBarenbHble pecypchl Akanemuu Bopanckumic Poccus. - Pexxum pocryma:

https://worldskillsacademy.ru/#/programs, ceo6oqHbII

8. Poccuiickast anekTpoHHast mKoJa - Pexxum gocrtyna: https://resh.edu.ru, cBo6oaubrit

9. MockoBckas 2JJMeKTpoHHas Inkoida Pexum mocryma: https://uchebnik.mos.ru/catalogue,

CBOOOTHBIN
10. ITnomaaka O0pa3oBareIbHOTO IIEHTpa «Cupuycy. Pexum JIOCTyTa:

https://edu.sirius.online,, cBo60 1HBII



https://e.lanbook.com/book/4491
https://e.lanbook.com/book/449231
http://vestnik.pstu.ru/matmech/about/inf/
http://www.kvant.info/
http://fcior.edu.ru/
https://dic.academic.ru/
http://window.edu.ru/
https://st-books.ru/
http://www.school-collection.edu.ru/
http://www.ege.edu.ru/
https://worldskillsacademy.ru/%23/programs
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://edu.sirius.online/

11. Inardpopma «Iludposoii komtemk». Pexxum nocryma: https://e-learning.tspk-mo.ru/mcek/,

CBOOOAHBIN
12. [Mopran pucranumonHoro oOy4yenus. MHTepakTuBHBIE Kypchl. - Pexkum pocryma:

https://do2.rcokoit.ru, cBo6o xHbII

IIporpammHoe oGecrieuenne

He mpebyemcs

ba3snl JAaHHbIX, I/[Hq)OpMaIII/IOHHO-CI[paBO‘leIe H IMTOUCKOBBIC CUCTEMbI

He mpebyromcs


https://e-learning.tspk-mo.ru/mck/
https://do2.rcokoit.ru/

5 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA
YYEBHOI'O HPEIMETA «MATEMATHUKA»

KOHTPOHL H OLCHKA pAaCKPLIBAIOTCA UCPEC3 JUCHUIINIMHAPHBIC PC3YJIbTAThl, YCBOCHHBIC 3HAHUA

U TpUOOpeTeHHbIE OO0YYaroIMMMCS YMEHUS,

podecCHOHATBHBIX KOMIICTCHITHIA.

HampaBJICHHblE Ha (QOpPMHUpPOBAaHUE OOLUX U

Koa u HauMeHoOBaHuUe

Tunbl 01IEHOYHBIX

. Paznen/Tema N
(opmMupyeMbIX KOMIIETEHIU I MeponpusTHI
OK 01 P1l:Temrr 1.1,1.2,1.3 Yemmuwiii onpoc
Buvioupams cnocoowl peuienus P3: Temsr 3.1,3.2,3.3,3.4,3.5 Konumponwsnas paboma

3a0ay npogeccuonanvHoil
oesamenbHOCmU NPUMEHUMEIbHO
K pa3nuuHblm KOHMEKCmam

P4:Temr1 4.1,4.2
PS: Temnr 5.1,5.2,5.3
P 6: Tema 6.1

P7:Temw1 7.1,7.2,7.3,7.4,7.5

P 8: Temn1 8.1, 8.2, 8.3
P 9: Tema 9.1

P 10 Temsr 10.1, 10.2
P11:Tema11.1

OK 02

Hcnonvzoeams cospementvle
cpeocmea noucKa, aHanu3a u
UHmMepnpemayuu UHgopmayuu, u
UHpOpMayUOHHBIE MEXHOI02UU
0/151 6bINOJIHEHUA 3A0aY

Pl:Temer 1.1,1.2,1.3
P 2:Tema 2.1

P3: Temr1 3.1, 3.2,3.3,3.4,3.5

P 4: Temr1 4.1, 4.2
P5: Temnr 5.1,5.2,5.3
P 6: Tema 6.1

npogheccuonanvnoii P7:Temn1 7.1,7.2,7.3,7.4,7.5
oesmeibHOCmU P 8: Temn1 8.2, 8.3
P 9: Tema 9.1
P 10 Temsr 10.1, 10.2
P11:Temall.l
OK 03 P1l:Temsr 1.1,1.2,1.3

Ilnanuposams u peanuzosvieams
coocmeennoe npogheccuonanvrnoe
U TUYHOCMHOE pa3eumue,
npeonpuUHUMAmMenbcKyo
oeamenbHOCmb 6
npogheccuonanvnoii cghepe,
UCNO1b306aAMb 3HAHUA NO
npaeoeoil u punancosoil
2PAMOMHOCIU 8 PA3TUYHBIX
HCUHEHHBIX CUMYAUUAX

P2: Tema 2.1

P3:Temsr 3.1,3.2,3.3,34,3.5

P 4: Temr1 4.1, 4.2
P5: Temn 5.1,5.2,5.3
P 6: Tema 6.1

P7:Temm 7.1,7.2,7.3,7.4,7.5

P 8: Temn1 8.1, 8.2, 8.3
P 9: Tema 9.1

P 10 Temsr 10.1, 10.2
P11: Tema 11.1

OK 04

Ippexmuesno
63aUMOO0€CIICIBOBAMD U
padomamo 6 Konnekmuee u
Komamnoe

Pl:Temsr 1.1,1.2,1.3
P 2: Tema 2.1

P3:Temn1 3.1,3.2,3.3,3.4,3.5

P 4: Temr1 4.1, 4.2
P5: Temn 5.1,5.2,5.3
P 6: Tema 6.1

P7:Temm 7.1,7.2,7.3,7.4,7.5

P 8: Temn1 8.1, 8.2, 8.3
P 9: Tema 9.1

P 10 Temsr 10.1, 10.2
P11: Tema 11.1

Habniooenue u  oyenxa
pe3yibmamos
NPAKMUYeCcKUx 3aHAmull
OKkcnepmuas — oyenka  no
pe3yibmamam Habao0eHus
3a 0esmenbHOCbIO
obyuarowecocsi 8 npoyecce
oceoenus YuebHo2o
npeomema

Drzamen




OK 05

Ocywiecmenamos ycmuyio u
NUCOMEHHYI0 KOMMYHUKAYUIO HA
20Cy0apcmeeHHoOM A3bIKe
Poccuiickoi @edepayuu c
yuemom ocodenHHocmeil
COUUAILHO20 U KYTbMYPHO20
Konmexcma

Pl:Temsr 1.1,1.2,1.3

P 3: Temn1 3.1, 3.2,3.3,3.4,3.5
P4: Temn1 4.1,4.2

P5: Temnr 5.1,5.2,5.3

P 6: Tema 6.1

P7:Temw1 7.1,7.2,7.3,7.4,7.5
P 8: Temn1 8.2, 8.3

P 9: Tema 9.1

P 10 Temsr 10.1, 10.2

P11: Tema 11.1

OK 06

Ilposaename pasrxcoancko-
namMpuoOmMuU4ecKyro no3uyuio,
0eMOHCMPUPOBAMb 0CO3HAHHOE
noeedenue Ha OCHOGe
mMpPaouyuOHHBIX POCCUTICKUX
0YX08HO-HPABCH 8EHHBIX
uenHocmeil, 6 mom quciue ¢
yuemom 2apmMonu3ayuu
MEHCHAUUOHATILHBIX U
MEHCPEUUOZHBIX ONMHOULEHUII,
npUMeHAMb CIAHOapmbl
AHMUKOPPYRUUOHHO20 NOGEOEHU

Pl:Temrr 1.1,1.2,1.3

P 3: Temnr 3.1

P5S: Temwr 5.1,5.2,5.3

P 6: Tema 6.1
P7:Temw17.1,7.2,7.3,7.4,7.5
P 8: Temn1 8.2, 8.3

P11: Tema 11.1

OK 07 Cooeiicmeosambv
COXPAHEHUI0 OKpYHcarouiell
cpeoul, pecypcocoepercenuro,
npUMeHAMb 3HAHUA 00
U3MEHEeHUU KAuMama, RPUHYUNbL
Oeperciueoco npouzeoocmaa,
Ihhexmueno oeiicmeosams 6
Upe3ebIUAHBIX CUMYAUUAX

P1:Temrr 1.1,1.2,1.3

P 2: Tema 2.1

P 3:Temn1 3.1,3.2,3.3,3.4,3.5
P 4: Temr1 4.1, 4.2

P5: Temnr 5.1,5.2,5.3

P 6: Tema 6.1

P7:Temm1 7.1,7.2,7.3,74,7.5
P 8: Temn1 8.1, 8.2, 8.3

P 9: Tema 9.1

P 10 Temsr 10.1, 10.2

P11: Tema 11.1

IIK 1.2*
Buvinonname cmaunoapmuuvle
(munoeuvie) pacuémul

CMPOUmMenbHbIX KOHCMPYKYUIL

IT-o/ P 1: Tema 1.1
I1-0/ P 2: Tema 2.1
I1I-0/ P 3: Temsr 3.1, 3.5
I1-0/ P 6: Tema 6.1
I1-0/ P 8: Tema 8.1
I1-0/ P 10 Tema 10.1

Yemuuwii onpoc
Habniooenue u  oyenxa
pe3yibmamos
NPAKMUYECKUX 3AHAMULL
Oxcnepmuas  oyeHka  no
pe3yibmamam HaOI00eHUs.
3a 0estmelbHOCMbIO
obyuarouecocsi 8 npoyecce
0CB80EeHUS YuebHo2o
npeomema

Drzamen

Oyenoynvlie mamepuanvl yuebHoco npeomema «Mamemamuxay npuseoeHvl OMOETbHLIM

OOKYMEHMOM.




6 METOAUYECKUE YKA3ZAHUA U1l OBYYAIOIIIUXCS 11O U3YYEHUIO
YUYEBHOI'O ITIPEJIMETA «<MATEMATHUKA»

Nzyuenne yuebHOTO TpeaMeTa «MaremMaTriKa» OCYIIECTBIISIETCS B TEUCHHE JIBYX CEMECTPOB.

ITpu n3yuennu oOyuaromuMcs 1eaecoo0pa3Ho BBIIOJIHATH CIEIYIOUINE PEKOMEHIALNN!

1. u3ydeHume Kypca JOJDKHO BECTUCh CHUCTEMATHYECKM M COIPOBOXKAATHCS COCTABICHUEM
MOJPOOHOTO KOHCIHEKTa. B KOHCHEKT peKOMEHIyeTcsl BKIIYaTh BCE BHJIBI y4eOHOW paboThI:
MaTepHaJIbl MPAKTUYECKUX 3aHATHH, CAMOCTOSATENFHYIO TPOPAOOTKY YUEOHHKOB U PEKOMEHIYEMBIX
HMCTOYHUKOB;

2. mocJe U3y4eHHs Kakoro-i1u0o pazjiena rno yu4eOHUKY WIM MaTeprajiaM MPaKTHUYECKUX 3aHATHI
PEKOMEHIYETCS IO MAMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, OIIPEACICHUS, TOHATHUS;

3. ocoboe BHUMaHHUE CIEAYET YAEIUTh BBINOJHEHUIO MPAKTHYECKUX 3aJaHHUM, MOCKOJBKY 3TO
CHOCOOCTBYET JIy4dllleMy MOHUMAHUIO M 3aKPEIUICHHUI0 TEOPETUUECKUX 3HAHUM; Mepe]l BHIIOJIHEHUEM
MPaKTUYECKUX 3aJaHU HEOOX0IMMO H3YyYUTh HEOOXOIMMBIM TE€OpPETUYECKUI MaTepHall;

4. BcA TeMaTHKa BOIIPOCOB, H3YYaeMBIX CaMOCTOATENBHO, 3aJaeTCs IpenojaBaTesieM Ha
JIEKIUAX, UM KE JAIOTCS MCTOYHUKHU NSl OoJiee JAeTalbHOro MOHMMAHHS BOIPOCOB, O3BYYEHHBIX Ha

JIEKIUSIX.

O0pa3oBaTe/ibHbIE TEXHOJIOTHH, HCTIOJIb3yeMble NP U3YYeHHH Y4eOHOro npeaMera

[IpoBeneHue JICKIMOHHBIX 3aHATHI MO y4eOHOMY mpenMmery «MaremaThka» OCHOBBIBACTCS Ha
aKTUBHOM M HWHTEPAKTUBHOM METOJaX OOYUYCHUs, MperojaBarelb B Y4eOHOM IPOIECCE HCIONIB3YET
MPE3CHTAIIMI0 JICKIIMOHHOTO MaTepuaiia, TJe OOydYarolluecss He IAaCCHBHBIC CIYIIATeNd, a aKTUBHBIC
YYaCTHUKH 3aHSTHSL.

HuTepaktuBHOE 00ydeHHME - 3TO OOy4eHHe, MorpykeHHoe B oOmieHne. OOyJarommuecs: 3aaaroT
BOIPOCHI M OTBEYAIOT Ha BOIPOCHI MperojaaBaresis. Takoe mperojaBaHie HAleICHO Ha aKTUBH3AIHIO
MPOIIECCOB YCBOCHHS MaTepualia M CTUMYJIHMPYET acCOIMAaTUBHOE MBIIUICHHE OOydarommxcs u 0Ooliee
MOJTHOE YCBOCHUE TEOPETHUECKOTO MaTepHaIa.

[IpoBeneHre TPAKTUYECKUX 3aHSATUN OCHOBBIBACTCS HA AKTHBHOM W HWHTEPAKTHBHOM METOJIC
oOyueHHs1, TPU KOTOPOM OOYYArOIIHECs B3aUMOJICHCTBYIOT HE TOJIBKO C TIPEIoJiaBaTesieM, HO U JIPYyr C
apyroM. Mecto mpernojaBarenss B MHTEPAKTUBHBIX 3aHATUSIX CBOAUTCS K HAMPaBICHUIO JEATEILHOCTH

o6yqa}onmxcs[ Ha BBITNIOJIHCHUEC ITPAKTUYICCKOT'O 3aJaHH.



JIMCT PETUCTPALIUU U3MEHEHUWMH na yueOHBbIH 1o

Jlara,
Ne HOMeEp NPOTOKOJIA
Conepxanue n3MeHeHUs
.10 3acenanus LK
Hoxmucs npeacenarens INIK
1

Ne

IIpencenarens ITIK EH/I
/




	1. Вестник ПНИПУ. Прикладная математика и вопросы управления [Текст]: научный рецензируемый журнал. Архив номеров 2010-2026 гг. - Режим доступа: http://vestnik.pstu.ru/matmech/about/inf/ , свободный.
	2. Научно-популярный физико-математический журнал «Квант», режим доступа:  http://www.kvant.info, свободный.

