[loKyMeHT noan1caH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

PHO: Tinewaros Braniinp AMipyiadirepcTBO| cenbekoro xo3siiicta Poccuiickoit deneparmn
[lomxHocTb: Bpuo pektopa

[ata nognucanus: 18.08.2026 15:14:42
YHUKaNbHbI# nporpa@@ﬂ&p@nmoe roCya1apCTBCHHOC 6IOIl)KeTHOG 06pa30BaTeJILHOG YYpECKACHUC

f3461e360a6506473208a5cc93ea97a503bcf72 BLICIIIETO O6pa30BaHI/I}I

«AJITalICKHAN TOCYyIapCTBEHHBIN arpapHbIii YHUBEPCUTET)

COI''TACOBAHO YTBEPXJIAIKO
H,upeh—m}l(ﬁme xa AT IlpopekT 0 yuebHo# pabote
/(/ +7 M.A. CaBuH / ?‘ 77" C.W. 3aBanuums
«40» \ /2(5/ 2048 r. « £ LA 2048 .
PABOYASA ITPOTPAMMA
OBILIEOBPAZOBATEJIBHOUM YUYEBHOU JAMCLIMIUINHBI
01.07 MATEMATHUKA

no crietaiabHocT 36.02.01 Berepunapus

Bapuayn 20 A4



Pabouass nporpamma yuebHoit gucuumiuael  OJ[.07  «MATEMATHUKA»
pa3paboTaHa Ha OCHOBE:

- 3akoHa P® ot 29 gexabps 2012 r. Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoi
denepaunmny;

- ®enepalibHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEIHETO
npodeccuoHanbHOr0 00pa3zoBaHusi 1o crenranbHocT 36.02.01 Bertepunapus
(ITIpuka3 MunuctepcrBa npocsemieHus Poccun ot 07.04.25t. Ne 270);

- Ilpuxa3 MunucrepcrBa mnpocsemieHus Poccuiickoit @enepanum Ne 796 ot
01.09.22 r. «O BHeceHnH U3MEHEHUI B (penepanbHble 00pa3oBaTeNIbHbIE CTAHIAPTHI
CpelHEro NMpo(ecCuoHAIBHOI0 00Pa30BAHUNY;

- ®denepallbHOrO TrOCYJAPCTBEHHOr0 00pa30BaTEIBLHOTO CTaHAApTa CPEAHEro
oOmiero o0pa3oBaHUs YTBEPKJIEHHOTO NpHKa3oM MuHucTepcTBa 00pa3oBaHUsl U
Hayku Poccuiickoin @enepannu ot 17 mas 2012 1. Ne 413;

- IIpuka3za Munucrtepcta npocsemenuss PO or 12 asrycra 2022 r. Ne 732 «O
BHECEHWU W3MEHEHUM B (QeaepalbHbli ToCyJapCTBEHHBIH 00pa3oBaTENbHBIN
CTaHAApT  cpeaHero  oOmero  0o0pa3oBaHMs,  YTBEPXKICHHBIM  MpPHUKa30M
MunucrepcrBa oOpazoBanusi U1 Hayku Poccuiickoit deneparuu ot 17 mas 2012 1.
Ne 413»;

-+ [Ipukaza MunucrepctBa npocsenienus Poccun ot Ne 371 ot 18 mas 2023 roaa
«O0 yTBepxkIeHun QeaepanbHOil 00pa30BaTeIbHON MPOrpaMMbl CPEAHET0 O0IIEro
00pa3oBaHUs;

- [Ipuka3za MunucrepctBa npocenienus Poccuiickoit @enepanuu ot 24.08.2022 Ne
762 «O0 ytBepxkaenun llopsika opranuzanuu U OCYyIECTBICHUS 00pa30BaTEIbHOM
JESTENBHOCTU MO 00pa30BaTENbHBIM MPOTrpaMMaM CpPeHEro mpodecCuOHATbHOIO
o0pa3oBaHus»;

-+ [Ipukaza MunuctepcTBa npocpemeHuss Poccun ot 23.11.2022 Ne 1014 «O6
yTBepKJIeHUU GeaeparbHol 00pa30BaTeIbHOM MPOrpaMMBbl  CpeIHEro OoOIIero
o0pa3oBaHUsA;

- TpuMepHOW pabodeil mporpamMmbl  00IIC0Opa30BATEIBHON  JHUCIMILTHMHBI
«MatemaTrka (0a30BbIii ypOBEHB) IS MPO(PECCHOHAIBHBIX 00pa30BaTEIbHBIX
opranm3anuii (omoOpeno Ha 3acemanuu Ilemarormueckoro cosera ®I'BOY IO
WPIIO nportokosiom Ne6/2025 ot «18» anpesst 2025 roxaa).

Opranuzarop-pazpadoruuk: ®I'bOY BO Anraiickuii [AY
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN TPOT'PAMMBI YYEBHOM
JAUCHUTIIJIMHBI

1.1 ObsacTb npuMeHeHus: padoueil MporpaMMsl

PabGouass mporpamma yueOHoit gucuumiuasl OJ1.07 «MartemaTuka» sBISIETCS
YacTbl0O OCHOBHOH 00pa3oBaTeNbHOM MporpaMMbl B paMKaxX MOATOTOBKH
CHEeUaNuCcTOB cpeanero 38eHa no crneunansHocty CIIO 36.02.01 Berepunapus Ha
0a3e OCHOBHOI'O 0011IeT0 00pa30BaHUsl.

1.2 MecTo y4eOHOM IMCUUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrPaMMbI:
VyebOnas auciumummna O.07 «MartemaTuka» BXOAUT B 00LI€00pa30BaTEIbHBIM
UMK W SBIsETCA 00s3aTeNbHbIM 0a30BBIM MPEIMETOM M3  00s3aTeIbHOM
npeameTHo# obnactu «Marematuka u uHbopmatukay GI'OC COO.

1.3. Hean u 3agaum y4eOHOM AUCUMILUIMHBI, TPeOOBAHUS K pe3yJbTaTam
OCBOCHHS TUCHUIIIHHBI:

[IpropuTeTHBIMH LIETIMH 00yUYEHHUSI MaTeMaTUKe Ha 0a30BOM YPOBHE SIBISIOTCA

- (GopMHpOBaHHE UEHTPAJIBbHBIX MAaTEMATHUYECKHX MOHATHUH (YMCI0, BETUYMHA,
reoMeTpuieckas (Gurypa, nepeMeHHasi, BepOsiTHOCTb, (DYHKIIMS), 00€CTIeUnBaAIOIINX
OPEEeMCTBEHHOCTh M MEpPCHEKTHUBHOCTh  MaTeMaTHYeCKoro  oOpa3oBaHUsA
oOydJarommxcs;

- ToJIBeIeHHE OOydYaronmmxcss Ha JOCTYIHOM [UIsi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTE€MaTUKH M OKPY)KAIOIIEro MUpa, MOHUMaHWE MATEMaTHUKU Kak
4acTH 00IIeH KyJIbTyphl 4YeIOBEYECTRA;

- Ppa3BUTHE HHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH OO0yvaromuxcs,
[IO3HABAaTEIIbHOM  AKTHMBHOCTH, HCCIIEOBAaTEIbCKUX YMEHHH, KPUTUYHOCTHU
MBIIIJIEHUS, UHTEPECA K U3YYECHHUIO MaTEMaTUKH;

- (opmupoBaHue (HYHKIMOHAIBHOM MAaTeMaTU4YeCKOW TI'pPaMOTHOCTH: YMEHUS
pacno3HaBaTh MAaTEMATHYECKHUE ACIIEKThl B PEAJIBHBIX )KM3HEHHBIX CUTyalUsIX U IIPU
U3Y4YCHUM JPYTUX AUCLUIUIMH, INPOSBICHUS 3aBUCUMOCTEM M 3aKOHOMEPHOCTEW,
(GopMyaupOBaTh WX Ha SI3bIKE MAaTEMAaTUKH M CO3/1aBaThb MaTeMaTUYECKUE MOJEINH,
OPUMEHATh OCBOCHHBIM MaTeMaTHYeCKHM ammapar Juisl PELIeHHs] pPaKTHKO-
OpPUEHTUPOBAHHBIX 3ajay, 3a1a4y npo¢ecCUOHaTbHON NESATEIbHOCTH,
UHTEPIPETUPOBATH U OLIEHNBATH ITOJTyUYEHHBIE PE3YJIbTaThI.

OcBoenue Kypca TMCUMIUIMHBI «MaTemMaTHKa» IpeanonaraeT peeHue cie yonux
3aja4:

- opMUpOBaHUE TPECTABICHUS 00 UJIEAX U METOAaX MaTeMaTUKH; O MaTeMaTHKe
KaK YHUBEpPCAJIbHOM S3BIKE HAyKH, CpPEICTBE MOJEIUPOBAHUS SIBICHUN H
IIPOLIECCOB;

- J1aThb BO3MOJKHOCTb OBJIAJICHUS SI3BIKOM MAaTE€MAaTHKH B YCTHOM M NUCBMEHHOU
dopme, MaTeMaTUYECKUMH 3HAHUSAMH U YMEHUSMHU, HEOOXOAUMBIMU IS U3yUCHUS
Y OCBOCHHMSI M30paHHOM CHIEMAIbHOCTH HA COBPEMEHHOM YPOBHE;  Pa3BHUBATh
JIOTUYECKOE  MBIIUIEHUE, AJITOPUTMUYECKYIO  KYJIbTYpY, IPOCTPAHCTBEHHOE
BOOOpaK€HHE, MaTeMAaTUYECKOE€  MBIIUIEHHE W  HHTYWULHUIO, TBOPYECKUE
CIIOCOOHOCTH, HEOOXOAUMBIE JIJIsl IPOJIOJKEHHST CaMOCTOSTEIBHOM I€ITEILHOCTH B
o0acTM MaTeMaTWKH W €€ MPWIOKEHWH B Oyaymedl mnpodeccuoHaIbHON
NEeSATENbHOCTH;

- BOCIIUTBIBATh CPEJICTBAMH MATEMATUKHU KYJIbTYPhl JUYHOCTH Y€pe3 3HAKOMCTBO C



HWCTOPUEN PA3BUTHs MATEMATUKH, SBOJIOLUEN MATEMATUUYECKUX UICH; MOHUMAHUS
3HAYMMOCTH MaTE€MaTHKU JJIsl HAYYHO-TEXHUYECKOT O Mporpecca.

OcBoenne coaepxkanusi yueOHou nucuuruimael OJ1.07 «Martematukay
o0ecrnieunBaeT JOCTHXKEHUE 00YUYAIOIUMUCS CIIEYIOUIUX pe3yibmamos:

Iliianupyemblie pe3yjbTaThl OCBOEHHUSI 001€00pa30BaATEIbHON AUCUMILIMHBI B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO:

Koa 1 HauMeHOBaHUE
(popmupyembIx
KOMIIETEeHI Ui

Ilnanupyemble pe3yabTaThbl 00y4eHUs]

Oo0mue

I[chmmnnapnble

OK 01 Bei6bupats
CHOCOOBI PELICHUS
3amad
npodeccuoHaTbHOM
JEATENbHOCTH
MPUMEHUTEITEHO

K Pa3JInIHBIM
KOHTEKCTaM

- JIP27 roToBHOCTH K TpYAY,
OCO3HAHUE IIEHHOCTH
MacTepCTBa, TPYI0JIIO0UE;

- JIP28 TOTOBHOCTH K aKTHBHOM
NESTETHHOCTH TEXHOJIOTHYECKOM
Y COIMAIBLHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTH UHUIIMUPOBATh,
TJIAHUPOBATh M CAMOCTOSATEIHHO
BBITIOJTHATH TaKYHO
NESITeTbHOCTB;

- JIP29 unTEepec K pa3nuyHbIM
chepam podecCHoOHATBHON
NeSITEeNbHOCTH,

OBiageHue yHHBepPCAJIbHBIMH
Y4eOHbIMHU MO3HABATEIbHBIMH
AeHCTBUAMMU:

a) 0a3oBble JIOTHYecKHue
ACUCTBHSA:

- MP5 camocrosTensHO
(dbopmynupoBath u
aKTyaJlu3UpoBaTh MpoOIeMy,
paccMmaTrpuBaTh €€ BCECTOPOHHE;
- MP6 ycTanaBiuBath
CYIIECTBEHHBIN MPU3HAK WIIN
OCHOBAaHUS U1 CPaBHEHMUSI,
KJaccuuKanuu 1 0000IICHHS;
- MP7 onipenienaTh 1ienu
NesITeNIbHOCTH, 3a/1aBaTh
napaMeTpbl U KPUTEPUHU UX
JOCTHKEHHUS;

- MP8 BbISIBIATD
3aKOHOMEPHOCTH U
POTUBOPEYUS B
paccMaTpUBaEMBbIX SIBJICHUSX;

- MP9 BHOCUTB KOPPEKTHBHI B
JeSITEbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJHTATOB
LEJsIM, OLICHUBATh PUCKU
MOCJEACTBUM ESATEIbHOCTH;

- MP10 pa3BuBaTh KpeaTuBHOE

- [IP61 BmageTrs MEeTOIaMU
JIOKA3aTeNIbCTB, aJITOPUTMAMU
peuIcHHs 3a/1a4; YMEHUE
bopMyIHpOBaTh ONpeACIICHNUS,
AKCHOMBI U TEOPEMBI, IPUMEHSTh
UX, TPOBOJINTH JJOKA3aTEIIbHbBIE
pacCcyXJICHUS B X0OJI PEIICHUS
3ajady;

- [IPG2 ymeTs onepupoBaTh
MOHITHSIMH: CTEIICHb YHCIIa,
norapudM dncia; yMeHHue
BBITIOJTHATH BBIYUCIICHUE 3HAYCHHH
U IpeoOpa3zoBaHus BRIPAKEHUI CO
CTEMEeHsIMH U JorapudmMamu,
npeoOpazoBaHus APOOHO-
paloHaIbHBIX BBIPAKEHUI;

- [IP63 ymeTh onepupoBaTh
MNOHITHUSIMU: pallUOHAJIbHBIE,
UppaluoHabHBIE,
noKasaresabHble, CTEIIEHHBIE,
norapuMHuIecKue,
TPUTOHOMETPHUUECKUE YPaBHEHUS
U HEPaBEHCTBA, UX CUCTEMBIL;

- [IP64 ymeTh onepupoBaTh
NOHATUSIMU: PYHKIHS,
HenpepbIBHAS GYHKIUSA,
IIPOM3BOIHAS, IEPBOOOpa3Has,
OTIpeIeNIEHHBIN UHTETPAL; YMETh
HAXOJWUTh MMPOU3BOJIHBIC
AIIEMEHTapHBIX (PYHKIUH,
UCIIOJIB3YS CIIPABOYHbBIE
MaTepuabl; UCCIEe0BaTh B
MPOCTEHIINX clydasx PyHKIIMU Ha
MOHOTOHHOCTH, HAXOTUTh
HauOOJIbIIINE U HANMEHBIITHE
3HaueHusl (YyHKIH; CTPOUTH
rpaduKu MHOTOUYJIEHOB C
MCIIOJIb30BaHUEM armmapara
MaTEeMaTHYECKOTO aHalln3a;
MPUMEHSITH POU3BOIHYIO MPU




MBIIUICHUE TPU PEIICHUH
KU3HEHHBIX TIPOOIIEM

0) 0azoBbIE
HCCIIeI0BATEIbCKHIE
AefCcTBUSA:

- MP11 BnageTs HaBBIKAaMU
y4eOHO-UCCIeI0BATENHCKON U
MIPOEKTHOM ESITENBHOCTH,
HaBBIKAMU Pa3pEIICHUS
npo0iem;

- MP16 BbIABIIATE NPUUUHHO-
CJICICTBEHHBIC CBSI3H U
aKTyaJIM3UpOBaTh 3a/1avy,
BBIJIBUTaTh THIIOTE3Y €€
pelieHus, HaXOIUTh apTyYMEHTBI
JUTSI TOKa3aTeIbCTBA CBOMX
YTBEPKCHHUI, 3a/1aBaTh
rapameTpbl U KpUTEPUU
peleHus;

- MP17 ananuzupoBath
MOJTyYCHHBIE B XOJI€ PEIICHUS
3a/1a4 Pe3yJbTaThl, KPUTHUECKU
OIIEHUBAThH UX JIOCTOBEPHOCTb,
MMPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

- MP21 ymeTh nepeHoCUTh
3HAHMS B IO3HABATEIBHYIO U
MPAKTUYECKYIO0 001acTH
KU3ZHEJCSITENILHOCTH;

- MP22 ymeTh UHTETpHpPOBATH
3HAHMSI U3 Pa3HbIX MPEIMETHBIX
o0Onacreii;

- MP23 BeIIBUTaTh HOBBIC UJIEH,
npeJiaraTh OpUruHajIbHbIC
MOJIXO/Ibl U PELICHHUS;

U CIIOCOOHOCTD UX
UCIIOJIb30BaHUS B
MO3HABATEJIbHOW U COLIMAIBHOMN
MPAKTHKE

pEIlIEeHNH 3aJa4 Ha ABM)KECHUE;
pelarh IpaKkTHKO-
OPHUEHTUPOBAHHBIE 3a/1a4M Ha
HauOO0JIbIINE U HAUMEHbIINE
3HAuUEHUs, HA HaX0XACHUE IIyTH,
CKOPOCTH M YCKOPEHUS;

- [IPGS ymeTs onepupoBaTh
HNOHITUSIMU: pallMOHAIbHAs
(GyHKLMSL, TOKa3aTeabHas
¢byHKIHMS, cTeneHHast QyHKIuS,
JorapupmMuaeckas GyHKIHs,
TPUTOHOMETpHUYECKHE (HYHKIINH,
oOpaTHbIe QYHKIIMH; YMEHHE
CTPOUTH TPAPHKH U3YIEHHBIX
(GyHKIMIH, HCIIOJIB30BATh
rpaduky Npu U3y4eHUn
IIPOLIECCOB M 3aBUCHUMOCTEN, IPU
pelIeHNnH 3a1a4 U3 Ipyrux
yueOHBIX MPEAMETOB U 33]a4 U3
peanbHOM )KU3HU; BEIPAXKATH
dbopmyIamMu 3aBUCUMOCTH
MEX/1y BEJINYNHAMU;

- [IP66 ymeTh pemiaTh TEKCTOBbBIE
3aJ1a4ui pa3HbIX TUIOB (B TOM
YHClie Ha TIPOLEHTHI, I0JIU U
4acTH, Ha JABM)KCHHUE, paboTy,
CTOUMOCTb TOBapOB M YCIYT,
HAJIOTH, 3a1a4M 13 00J1acTH
yIpaBJICHUS JINYHBIMU U
ceMeWHBIMU (PHAHCAMM);
COCTaBJISITh BBIPAXKEHUS,
YpaBHEHMs, HEPABEHCTBA U MX
CHCTEMBI 110 YCIOBHIO 3a]1auH,
UCCIIEI0BATh MOJIy4YEHHOE
pelLlIeHe U OLIEHUBATh
IPaBIONO00HOCTh PE3yIbTATOB;
- [IP67 ymeTh onepupoBaTh
HOHATUSIMU: CpeJlHEe
apudmeTHuecKoe, MeIMaHa,
HauOoJIbllIee U HAaUMEHbIIIee
3HA4YeHus, pa3Max, AUCIepcHs,
CTaHJAPTHOE OTKJIOHEHHE
YHCIOBOr0 HabOPa; yMETh
U3BJICKaTh, UHTEPIPETUPOBATH
UH(OpMaILINIO, TPEACTaBICHHYIO B
TabIMIIaxX, HA IMarpamMmmax,
rpaukax, 0OTpa’karollyo
CBOMCTBA peabHbIX ITPOLIECCOB U
SIBJICHUI; IPEJCTaBIATh
MH(POPMALIHIO C TIOMOLIBIO TaOIHUI]
U Iarpamm; UCClIe0BaTh
CTaTUCTHUYECKHE JaHHbIE, B TOM




quclie C IPUMEHEHUEM
rpaduuecKkux MEeTOI0B 1
AJIEKTPOHHBIX CPE/CTB;

- [IP6G8 ymeTs onepupoBaTh
MOHATUSAMM: CIIy4alHbBIN OIBIT U
ciiydaiiHoe cOOBITHE, BEPOSTHOCTD
CIIy4aiilHOTO COOBITHSI; yMEHHE
BBIYHCIISITH BEPOSTHOCTD C
UCTIOJIb30BaHUEM I'paUIECKUX
METO/IOB; TPUMEHSTH (HPOPMYITBI
CJIOYKEHHS] U1 YMHOKEHUS
BEPOSITHOCTEH, KOMOMHATOPHBIE
(bakTel ¥ GOPMYIIBI IPU PELLIEHUU
3a/1a4; OLIEHUBATh BEPOSTHOCTU
peaJIbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4aliHbIMU BEJIMYMHAMU;
YMEHHUE TIPUBOIUTH IPHUMEPHI
MPOSIBJIEHUS 3aKOHA OOJBIINX
Yrces B MPUPOTHBIX U
OOIIIECTBEHHBIX SIBJIEHUSIX;

- [IPGY ymeTs onepupoBaTh
MOHATHUSIMH: TOYKA, TIPsIMas,
MJI0CKOCTh, POCTPAHCTBO,
JIBYTPaHHBIN yroJI,
CKpEIlHBaOIINECs MpsIMbIE,
HapajIeIbHOCTh U
NEPHEHAUKYISAPHOCTD MPSIMBIX U
MIJIOCKOCTEM, YToJI MEeXIY
HOPAMBIMH, YTOJI MEXy IPAMOH U
IUIOCKOCTBIO, YTOJI MEXy
IUIOCKOCTSIMU, PaCCTOSIHUE OT
TOYKH JI0 INIOCKOCTH, PACCTOSHUE
MEX]1y IPSAMBIMH, PACCTOSHUE
MEX]y INIOCKOCTSIMU; YMEHUE
UCIOJIb30BATh MPU PEIICHUH 3aa4
U3y4CHHbIE (DAKTBI U TEOPEMBI
IUIAHUMETPUH; YMEHUE OLIEHUBATh
pa3Mepbl 00BEKTOB OKPYXKAIOILEro
MUDA;

- [IP610 ymeTh onepupoBathb
HOHATUSIMH: MHOTOI'PaHHUK,
ceueHre MHOTOIPaHHUKa, KyO,
napasenenurnes, npusma,
nupamuza, Gurypa 1 NoBepxHoCThb
BpalleHHs], IUIUH/IP, KOHYC, 11ap,
cdepa, ceueHus: GUrypsl
BpallEHHs], IUIOCKOCTb,
Kacarorasicsi cepsl, HUIUHIPA,
KOHYCa, TUIOIIa (b TOBEPXHOCTH
NUpPaMU/Ibl, TPU3MBI, KOHYCA,
WINHApPA, TUI0IAabL chepsl,
00BbeM Ky0a, IPSMOYTOJILHOTO




napajuieJenunes1a, TupaMusl,
NPU3MBbI, HWIMHAPA, KOHYCa,
nrapa; yMeHue u300paxarhb
MHOTOT'PaHHHUKH U TIOBEPXHOCTH
BpAILEHHS, UX CEUCHHS OT PYKH, C
MIOMOIIIBIO YEPTEKHBIX
UHCTPYMEHTOB M JIEKTPOHHBIX
CPEJCTB; YMEHHUE PACIIO3HABATH
CUMMETPHUIO B IPOCTPAHCTBE;
YMEHHE pacro3HaBaTh
NpaBUJIbHbIE MHOTOTPaHHUKH;

- [1IP611 ymers onepupoBath
MOHATHUSIMH: JIBU)KCHHUE B
IIPOCTPAHCTBE, OJOOHBIE (PUTYPBI
B [IPOCTPAHCTBE; UCII0JIb30BATh
OTHOILICHHE IIJIOIIAIEH
MOBEPXHOCTEN U 00HEMOB
N0I00HBIX (PUTYp MPU pelIeHUuU
3ajady;

- [IP612 ymeTh BHIYUCIATH
TeOMETPUIECKNE BEIINIHHBI
(mmuHAa, yroJ, oAb, 00BEM,
TJIOIAh TIOBEPXHOCTH),
UCIOJIb3YS U3ydEHHBIE (POPMYIIbI
U METO/JIBI,

- [IP613 ymeTh onepupoBaTh
MOHITHSIMH: TIPSMOYTOJIbHAs
CUCTEeMa KOOPJINUHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPIUHATHI
BEKTOPa, CKaJISIPHOE
MIPOU3BECHUE, YTOJ MEXTY
BEKTOpaMH, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOPA Ha YHCIIO;
HAXOJUTh C MOMOUIBIO U3YYEHHBIX
dbopMyn KOOPIUHATHI CEpEANHbI
OTpe3Ka, PacCCTOSHUE MEXKTY
JIBYMsI TOUKaMU;

- [IP614 ymeTth BrIOUpaTH

MOIXO NI U3yYeHHBINH METO]
JUIS pEIICHUS 3a]1auH,
pacro3HaBaTh MaTeMaTHYECKHE
(bakTel 1 MaTeMaTHUYECKHUE MOJICIH
B [IPUPOIHBIX U OOIIECTBEHHBIX
SBIICHUSX, B UCKYCCTBE; YMEHUE
HPUBOAUTH NPUMEPHI
MaTeMaTUYeCKUX OTKPBITUI
POCCUICKON U MUPOBOU
MaTeMaTH4eCKOM HayKH.

- [IP614 ymers onepupoBath
HOHATUSAMH: KOMIUIEKCHOE YHCIIO,
COTIPSDKEHHBIE KOMIUIEKCHBIE
YHCIIa, MOJYNb U ApTYMEHT




KOMILJICKCHOTO 4uciia, popma
3aMMCy KOMIUIEKCHBIX YHCEll
(reometpuyeckas,
TPUTOHOMETpHUYECKas U
anreOpanyeckas); yMeTh
IIPOM3BOIUTH APUPMETHIECKHE
JEWCTBUS C KOMIUIEKCHBIMU
YHUCIIAMU; TTPUBOIUTH IIPUMEPHI
UCTIOJIb30BaHUS KOMIUIEKCHBIX
qrce

OK 02 Hcnonb3oBatb
COBPEMEHHBIE CPE/ICTBA
MIOUCKA, aHATIU3a U
WHTEpIpETAIH
uHpopmanuu, u
nH(pOpMaLMOHHbIE
TEXHOJIOTUH JUIsS
BBITIOJIHEHUS 3a7a4
npohecCuoHaTBHOM
NeSITeIbHOCTH

B odJacTu
HAYYHOI'0 MO3HAHMS:
- JIP36 chopMupOBaHHOCTH
MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pPa3BUTHUA HAYKU U
0OLIECTBEHHOM MPAaKTUKH,
OCHOBAHHOTO Ha JUAJIOre
KYJIBTYp, CIOCOOCTBYIOLIETO
OCO3HAHMIO CBOET0 MECTA B
MOJIMKYJIbTYPHOM MUDE;

- JIP37 coBeplieHCTBOBaHUE
SI3BIKOBOM M UMTATEIIHLCKOM
KYyJIbTYphI KaK CpeJICTBa
B3aMMOJICCTBHS MEXKITY
JIOJIbMU U MTO3HAHUS MUDA;

- JIP38 oco3HaHue 1IEHHOCTH
HAy4YHOM JIE€ATEIbHOCTH,
TOTOBHOCTb OCYILIECTBJISITH
MPOEKTHYIO U
HCCIIEIOBATEIIBCKYIO
JIEATEIIbHOCTh MHIUBUYAJIbHO U
B IpyIIIeE.

OBJ1ajleHUe YHUBEPCAJIbHBIMH
Y4eOHbIMH NMO3HABATEJIbLHBIMHU
JNeHCTBUSIMH:

B) padora ¢ undgopmanueii:

- MP25 BiazeTh HaBbIKAMU
noJrydyeHus: THPOpMaIuu 13
HMCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITENIbHO OCYIIECTBIIATh
IIOMCK, aHaJIN3,
CHCTEMAaTHU3aIlHI0 U
UHTEPIIPETANIO HHPOpMAIHH
pa3IMYHbIX BUIOB U (hopm
NIPE/ICTABIICHHUS;

- MP26 co3paBaTh TEKCTEI B
pa3nuuHbIX opMarax ¢ ydeToM
Ha3Ha4YeHHs HHPOpMAIHH U
1[eJIeBO ayTUTOPUH, BBIOUpAs
ONTUMATBHYIO HOpPMY

HECHHOCTH

- [IPGS ymeTs onepupoBaTh
HNOHATHUSIMU: pallMOHAIbHAs
(GyHKIMS, TOKa3aTeabHas
GyHKUMs, creneHHas QyHKIMS,
norapudmuueckas QyHKIus,
TPUTOHOMETpHUUECKUE (QYHKIIUH,
oOpaTHble QYHKIIMH; YMEHHE
CTPOUTH IpaMKu U3YUYEHHBIX
GYHKITUHN, UCTIOTH30BATh
rpaduky Npu U3y4eHUuu
MPOIECCOB U 3aBUCUMOCTEN, P
pelIeHnH 3aa4 U3 Ipyrux
yueOHBIX MPEAMETOB U 33]a4 U3
peanbHOM )KU3HU; BEIPAXKATH
dbopmynamMu 3aBUCUMOCTH
MEX]ly BETUUMHAMU




IIPE/ICTaBICHUS U
BU3yalH3aliy;

- MP27 ouenuBars
JIOCTOBEPHOCTb, JIESTHTUMHOCTD
nH(pOpMAIINH, €€ COOTBETCTBHE
IIPABOBBIM U MOPAJILHO-
ATUYECKUM HOPMaM;

- MP28 wucmnonb3oBaTh cpeacTBa
UH(POPMALMOHHBIX U
KOMMYHHUKAITHOHHBIX
TEXHOJIOTMH B PEILICHUN
KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX U
OpraHM3aI[MOHHBIX 3aJ]a4 C
coOmtoeHneM TpeboBaHuM
IPTrOHOMHUKH, TEXHUKH
0e30I1aCHOCTH, TUTHEHEI,
pecypcocOepekeHusi, TPaBOBBIX
Y STHYECKUX HOPM, HOPM
nH(pOpMaMOHHON
0€e30MacHOCTH;

- MP29 BianeTs HaBBIKAMHA
pacro3HaBaHUs U 3alUThI
nHpopmanuy,
nH(pOpMaLMOHHON
0€30MacHOCTH JIUYHOCTH

OK 03 IInanupoBatb

U PeaIn30BbIBATh
coOCTBEHHOE
npodecCuoHaNbHOE

U JIMYHOCTHOE
pasBuTHE,
MpeNPUHUMATEIBCKYIO
JeSITENbHOCTD

B NpodeccroHalIbHON
cdepe, UCIOIL30BAThH
3HAHUA

110 IPaBOBOM U
(MHaHCOBOM
IrPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIUIX

B o0Js1acTu 1yxoBHO-
HPABCTBEHHOT0 BOCITUTAHUA:
- JIP16 chopmMupoBaHHOCTH
HPaBCTBEHHOTO CO3HAHUS,
STHYECKOTO MOBEICHUS;

- JIP17 cnocoOHOCTD
OIIEHUBATh CUTYAIIHIO U
MPUHUMATH OCO3HAHHBIC
pelieHus, OpUCHTHPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHBIC
HOPMBI U IIEHHOCTH;

- JIP18 oco3HaHmne TUYIHOTO
BKJIaJIa B IIOCTPOCHHUE
YCTOHYHBOTO OyIyIIEro;

- JIP19 oTBeTcTBEHHOEC
OTHOILIIEHUE K CBOUM
POIUTENSIM U (WIIN) APYTUM
YJeHaM CEMbH, CO3TaHUIO
CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHSTHS IEHHOCTE!
CEMEMHOM KU3HU B
COOTBETCTBUU C TPAAULIUIMU
HaponoB Poccuu;
Osiaaaenue
YHHUBeEpPCAJbHBIMU
peryJasiTuHBHBIMU

- [1IP63 ymeTh onepupoBaTh
MNOHITHUSIMU: pallUOHAJIbHBIE,
UppaluoHabHBIE,
MoKasaresabHbIe, CTETIEHHBIE,
norapumMuIecKue,
TPUTOHOMETPHUUECKHUE YPAaBHEHUS
Y HEPaBEHCTBA, UX CUCTEMBI;

- [IP610 ymeTh onepupoBaTh
MNOHITUSIMA: MHOTOTPAHHUK,
ceueHre MHOTOTpaHHHKa, KyO,
napasuiesienune1, npusma,
nupamuia, purypa u
MOBEPXHOCTh BpallleHus,
HWIMHJIP, KOHYC, ap, cdepa,
cedeHus (pUrypol BpalleHus,
IJIOCKOCTB, Kacaromascs chepsl,
HWIMH]IPA, KOHYCA, TUIOIIA b
MOBEPXHOCTU MTUPAMHU/IBL,
IPU3MBbI, KOHYCa, LIWIMH]PA,
wiomazab chepsl, 00beM Kyoa,
OPSMOYTOJIBHOTO
napasuieNienune1a, TupaMuIbl,
MPU3MBIL, IWIMHIpA, KOHYCA,
1apa; yMeHue u300paxarb
MHOTOT'PaHHHUKH U TIOBEPXHOCTH
BpAILEHHs], UX CEUEHHsI OT PYKH,




JIeiCTBUAAMU:

a) caMOOpraHu3anus:

- MP42 camocTosiTenbHO
OCYIIECTBIISATh
MM03HABATEJIbHYIO
NEeSITeTbHOCTD, BBISIBIISITH
poOJIEMBbI, CTaBUTH U
(hopmMympoBaTh COOCTBCHHBIC
3a/1a4uM B 00pa3oBaTeIbHON
NESITETbHOCTH M )KU3HEHHBIX
CUTYaIUsIX;

- MP43 camocTosiTenbHO
COCTAaBJISITh TUJIAH PeIICHUs
Mpo0IeMBI C YIETOM
HUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEHN U
MPEITOYTEHHI;

- MP44 naBathb o11eHKY HOBBIM
CUTYAITUSIM;

- MP48 cnocoGcTBOBATH
dhopmMupoBaHHIO U
MIPOSIBJICHUIO IIUPOKOM
SPYIUIIMU B PA3HBIX 001aCTSIX
3HaHUH, TTOCTOSIHHO TIOBBIIIATH
CBOI 00pa3oBaTeNbHBIN U
KyJbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

- MP51 ucnonbs30Bath NpueMsbl
pedaexcun s OTICHKH
CUTYaIlNH, BEIOOPA BEPHOTO
pelIeHus;

- MP52 yMmeTrhb OLIEHUBATh
PUCKHU u CBOEBPEMEHHO
OPUHUMATh pPEIICeHHUs M0 UX
CHI)KEHHIO;

B) 3IMOLIMOHAJIbHbII
HHTEJLJIEKT,
MPeANnoaarauui
cpOpMHUPOBAHHOCTH:

- MP55 BHYTPEHHEUN
MOTHBAIIHH, BKJIIOYAIOIIEH
CTpeMJICHHE K JIOCTHXKEHUIO
HeIU W YCHEeXy, OINTHUMHU3M,
UHUIIUATUBHOCTD, yYMEHHE
JENCTBOBATh, UCXOMSl U3 CBOUX
BO3MOJKHOCTEH;
- MP56
BKJIFOYAIOMIEH CIOCOOHOCTh
MOHUMATh SMOIMOHAIIBHOE
COCTOSIHUE JIPYTHX, YYUTHIBATH
€ro  INpud  OCYIIECTBICHUHU
KOMMYHHKAIIUH, CIOCOOHOCTH

OMIIaTHUH,

C TIOMOIIIBIO YEPTEHKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEJICTB; YMETh Paclo3HaBaTh
CUMMETPHUIO B IPOCTPAHCTBE;
YMETh Pacro3HaBaTh
MpaBUIIbHBIE MHOTOTPAHHUKH;

- [1P613 ymeTts onepupoBath
MOHSATUSAMU: MPSIMOYTOJIbHAS
CcHUCTEMa KOOP/AMHAT,
KOOPJAMHATHI TOUKH, BEKTOD,
KOOPJAMHATHI BEKTOPA, CKAISIPHOE
IIPOU3BEICHUE, YTOJ MEXTY
BEKTOPAMH, CyMMa BEKTOPOB,
MIPOU3BEICHUE BEKTOPA Ha
YHUCJI0; HAXOUTH C MIOMOIIBIO
M3YYEHHBIX (HOPMYT KOOPAMHATHI
CepeIrHbl OTPE3Ka, pacCTOSHUE
MEXy IBYMSI TOUKaMU




K COYYBCTBUIO 31
COTIEPEIKUBAHUIO;

- MP57 commanbHBIX HaBBIKOB,
BKJIFOUAOIIUX CII0COOHOCTH
BBICTPAWBAaTh OTHOIICHUS C
JIPYTUMH JTFOJBMH, 3200 THUTHCS,
IPOSIBIISITH HUHTEpEC i
paspemars KOHQIHKTHI

OK 04 D¢ dexTnBHO
B3aMMO/ICMICTBOBATh U
paboTath B KOJUIEKTHBE
1 KOMaH]1e

- JIP2 TOTOBHOCTH K
CaMOPa3BUTHIO,
CaMOCTOSTEILHOCTH u
CaMOOTIPEICTICHUIO;

- MP4 oBnameHue HaBBIKAMH
y4eOHO-UCCIIeI0BATEIBCKOM,
MIPOEKTHOM W COLMAJIBHOMU
JIeSITEILHOCTH;

OgBJaaaenue
YHHUBepPCAJIbHbIMH
KOMMYHUKATHBHBIMU
JeHCTBUSIMM:

0) coBMecTHasi
JeATEJIbHOCTh:

- MP35 noanmats u
HCIIOJIh30BaTh MPEUMYIIECTBA
KOMaHIHOU U
WHIMBHUIYTBHOW paObOTHI;

- MP37 npunumats uenu
COBMECTHOH JeSITEIbHOCTH,
OpPraHU30BHIBATH
KOOPJAUHHUPOBATH JICHCTBHUSI 110
€€ TOCTHIKEHHIO: COCTABJIATh
IJIaH JICUCTBUMN, paclpeesiTh
pOJIHM ¢ YU€TOM MHECHHMA
YY4aCTHHKOB 00CYXaTh
pe3ynbTaThl COBMECTHOM
paboTHI;

- MP40 koopauHupoBaTh 1
BBITIOJHSATH pa0bOTy B YCIOBUSAX
peanbHOr0, BUPTYaIbHOTO U

KOMOUHUPOBAHHOTO
B3aUMOJICHCTBHUS;

- MP41 OCYILECTBIIATD
NO3UTUBHOE  CTPAaTEru4ecKoe
NOBEICHUE B Pa3jIM4YHBIX
CUTYyalusX, MIPOSIBIISIT

TBOPUECTBO U BOOOpa)KEHUE,
OBITH MHUIIHATUBHBIM.
OBjaaaenue
YHHMBEPCAJIbHbIMH

- [IPG8 ymeTs onepupoBaTh
MOHATUSAMM: CIIy4allHBIN OIBIT U
ciy4aitHoe cOOBITHE,
BEPOSITHOCTH CIIy4aliHOTO
COOBITHSI; YMETh BBIYUCIIATD
BEPOSITHOCTH C UCIIOJIb30BAHUEM
rpau4ecKux METOJIOB;
MPUMEHSTH (POPMYIIBI CIIOKEHUS
Y YMHOKEHHS BEPOATHOCTEH,
KOMOHMHATOpHbIE (PaKThl U
(bopMyIIBI IPU pPELICHUH 3a]1aY;
OIICHUBATh BEPOSITHOCTH
peasbHbIX COOBITHI; 3HAKOMCTBO
CO CITy4alilHbIMU BEJIMYMHAMU;
YMEHHE NTPUBOJUTH IPUMEPBI
IPOSIBJICHUS 3aKOHA OOJIBLINX
YHCEJl B IPUPOIHBIX U
OOIIECTBEHHBIX SBICHUAX




peryJsiTHBHbIMHU
AEeHCTBUAMM:

r) IpUHATHEe ce0sl W JAPYrux
JIOJEH:

- MP59 npuHrMarhe MOTHUBBI U
apryMeHTbl JPYTUX JII0JIel pu

aHaImn3e pe3yabTaToOB
JeSITENIbHOCTH;
- MP60 mnpusHaBate cBOE

IIPaBO W IIPaBO APYTUX JIIOACH
Ha OIINOKH;

- MP61 pa3BUBATH
CIIOCOOHOCTh NOHHMMAaTh MUD C
MO3UIIMHU IPYTOT0 YeJIOBEKa

OK 05 OcymecTBasaTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO Ha
roCyJapCTBEHHOM
s13p1ke Poccuiickoi
denepannu ¢ yueToM
0CcoOeHHOCTEH
COITMAIIBHOTO 1
KYJIbTYPHOTO
KOHTEKCTa

B o0gactu  3cTeTMYecKoro
BOCIIMTAHUS:
- JIP20 3CTETHUECKOE

OTHOIICHHE K MHpPY, BKIIIOUas
ACTETHKY OBbITa, HAYYHOTO W
TEXHHUYECKOTO TBOPYECTBA,
criopTa, Tpy/aa u
OOIICCTBEHHBIX OTHOIIICHHUIH;

- JIP21 CITOCOOHOCTH
BOCIIPHHHMATH pa3IuJHbIC
BHJIBI WCKYCCTBA, TPATUIUU H
TBOPYECTBO CBOETO M JIPYIHIX

HapoJIOB, OIIIYIIATh
SMOIIMOHAIBHOE BO3ICHCTBUE
HCKYCCTBA;

- JIP22 yOeXIEeHHOCTh B
3HAYMMOCTH JUIA JIMYHOCTH U
0o0IIlecTBA OTEYECTBEHHOIO W

MHPOBOTO HCKYCCTBA,
STHHYECKUX KYJbTYPHBIX
TpaJUII u HapOJHOTO
TBOPYECTBA;

- JIP23 TOTOBHOCTh K

CaMOBBIPQ)KEHUIO B  pa3HbIX
BUJAX MCKYCCTBA, CTpEMIICHHUE
HPOSBIISATH KayecTBa
TBOPYECKOH JIMYHOCTH;
OBJ1aeHne
YHUBEPCAIbHBIMHA
KOMMYHHMKATHBHBIMHU
JefiCTBHUSIMU:

a) o0meHue:

- MP30 OCYLIECTBIIATH
KOMMYHHMKAallUd  BO BCeX
cdepax KHU3HU;

- MP31 pacro3HaBaThb
HeBepOabHbIe cpeacTBa
oOIIeHNUs, TOHNMAaTh 3HAUYEHUE

- [IP67 ymeTs onepupoBaTh
HNOHITHUSIMU: CpEIHEE
apudmeTnyeckoe, MeIuaHa,
HanOoJIbllIee U HAUMEHbIIIEe
3HAYEHUS, pa3Max, TUCIepCHs,
CTaH/IapTHOE OTKJIIOHEHHE
YUCIIOBOTO HAbOpa; yMEHHE
U3BJIEKATh, UHTEPIIPETUPOBATD
MH(pOpPMALNIO, TPEICTABIECHHYIO
B TaOIMIaX, HA JUArpaMMax,
rpadukax, oTpaxxarollyro
CBOMCTBA peabHbBIX MPOLIECCOB
U SIBJICHUI; IPEICTABIATh
HH(}pOPMAITHIO C TTOMOTIHIO
Ta0JHI] ¥ TUarpamm;
HCCJIEIOBATh CTAaTUCTHUECKUE
JaHHbIE, B TOM YHCIIE C
pUMEHEHHEM I'paduyecKux
METOJIOB M IEKTPOHHBIX
CPEICTB;

- [1IP69 ymeTs onepupoBaTh
HNOHITHUSIMU: TOUKa, IIpsiMasi,
IJIOCKOCTh, IPOCTPAHCTBO,
JBYTPaHHBIN yro,
CKpEIHUBAIOIINECs MPSIMbIE,
napauieaIbHOCTh U
NEPIEeHIUKYISIPHOCTD MPSMBIX U
IUIOCKOCTEH, YTroJI MEeXIY
MPSIMBIMH, YTOJI MEX]Ty TIPSIMOMA
U TUIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 TNIOCKOCTH,
paccTosiHUE MEXIY NPSIMBIMH,
paccTosIHUE MEX LY
IUIOCKOCTSIMU; YMETh
UCIIOJIb30BATh MPH PEILICHUH
3a/1a4 U3y4eHHbIE (DaKThI U
TEOpPEMBI INIAHUMETPUHU; YMEHHE




COILIMAJILHBIX 3HAKOB,
pacrno3HaBaTh  IPEANOCHUIKU
KOH(DIUKTHBIX CHUTyallMid U

CMsr4aTh KOH(JIUKTHI,
- MP34 pa3BepHyTO U JJOTUYHO
U3J1araTh CBOIO TOUYKY 3PEHHUS C

OIICHUBATh pa3Mepbl 00BEKTOB
OKPY’KAaIOIIEro MUpa

UCIIOJIb30BAHUEM  SI3BIKOBBIX

CpeACTB
OK 06 IIposBiATh - JIP1 oco3Hanue | - [IPG13 ymers onepupoBath
rpaXx<JaHCKoO- 00yyaroUMMUCS  POCCUMCKOW | MOHATHUSAMU: MPSIMOYTOJIbHAS
MaTPUOTHYECKYIO IpaXXIaHCKOW UIEHTUYHOCTH; CUCTEMa KOOPJIMHAT,
MTO3UIIUIO, - JIP4 ueneHamnpaBl€eHHOE | KOOpPAMHATHI TOUYKH, BEKTOP,
JI€MOHCTPUPOBATh pa3BUTHE BHYTPEHHEH MO3UIUK | KOOPJIMHATHI BEKTOPA,

OCO3HAHHOE MOBEJICHNE
Ha OCHOBE
TPaAUIMOHHBIX
POCCUHCKHUX JYXOBHO-
HPaBCTBEHHBIX
IIEHHOCTEH, B TOM
quCIe

C y4eToM
rapMOHM3alUN
MEKHAIIMOHAJIBHBIX

1 MEKPEIUTHO3HBIX
OTHOILIEHUW, TPUMEHSATH
CTaHapThI
AHTUKOPPYILMOHHOTO
MIOBEACHHUS

JUYHOCTH Ha OCHOBE JIyXOBHO-
HpaBCTBeHHBIX IIGHHOCTCI\/'I
HapOJI0B Poccuiickoit
denepauu, HUCTOPUYECKHX U
HaHI/IOHaJ'IBHO-KYJ'II)TypHI)IX

TpaJuLIUi, ¢dbopMupoBaHue
CUCTEMBI 3HAYUMBIX
LIEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK,
AHTUKOPPYINIIUOHHOTO
MHPOBO33PEHUS,
[IPaBOCO3HAHUS,
9KOJIOTUYECKOH KYJIBTYpBI,

CIIOCOOHOCTH CTaBUTh LIENU H
CTPOWTD KU3HEHHBIC IJIAHBI;

B uyactm  rpaxmIaHckKoro
BOCIIMTAHUSA:

- JIP6 oco3HaHHEe CBOHX
KOHCTUTYIIMOHHBIX TIpaB |
00s3aHHOCTEH, YBaKEHUE
3aKOHA ¥ TIPABOTIOPSIKA;

- JIP7 MIPUHSTHE
TPaAMIIMOHHBIX
HaI[MOHAJIbHEIX,
00II[eYEIOBEYECKUX
T'yMaHUCTHYECKHUX u
JIEMOKPATHYECKUX IICHHOCTEH;
- JIP8 TOTOBHOCTh
IIPOTHBOCTOSTH HJIE0JIOTHH
IKCTPEMHU3MA, HaIMOHATU3MA,
KceHo(poOuH, IHUCKpUMHUHAIIUN
110 COILMAILHBIM,
PENUTUO3HBIM, PacoBbIM,
HAI[MOHAJILHBIM MTPU3HAKAM;

- JIP9 TOTOBHOCTHL BECTH
COBMECTHYIO JESTEIbHOCTh B
MHTEpecax TPaKIaHCKOTO
oOmiecTBa,  y4yacTBOBaTb B
CaMOYIpPaBJICHUU B

CKaJIIpHOE TTPOU3BEICHUE, YTOJI
MEXy BEKTOpaMH, CyMMa
BEKTOPOB, TPOU3BEICHUE
BEKTOPA Ha YUCJIO; HAXOIUTH C
MTOMOIIIBIO U3YUYEHHBIX POPMYIT
KOOPJMHATHI CEPEIUHBI OTPE3Ka,
paccTosTHUE MEXIY IBYMsI
TOYKaAMHU,

- [IP614 ymeTs BbIOMpATH
MOIXO TSI U3YYEHHBIA METOT
JUTSL peTlIeHUs 3aa4H,
pacro3HaBaTh MaTeMaTHIECKUE
(bakTel U MaTeMaTHYECKHE
MOJIETU B PUPOTHBIX U
OOIIECTBEHHBIX SIBICHUSX, B
HCKYCCTBE; YMEHHE MPUBOIUTH
pUMEpPbl MaTEMaTHYECKUX
OTKPBITUHA POCCUHCKOU U
MHPOBOM MaTEMATHYECKON
HAYKH.

- [IP68 ymeTh onepupoBaTh
MOHATUSAMMU: CIIy4allHbIN OIBIT U
ciy4aitHoe cCOOBITHE,
BEPOSITHOCTH CIIy4aitHOTO
COOBITHSI; yMETh BBIYUCIIATD
BEPOSITHOCTH C UCIOJIb30BAHUEM
rpaduuecKkux MeToI0B;
MPUMEHSTH (POPMYIIBI CIIOKEHUS
¥ YMHOKEHHSI BEPOSITHOCTEH,
KOMOWHATOpHBIC (PAKTHI U
(bopMyIBI IPU pELICHUH 3a]1aY;
OLIEHUBATh BEPOSTHOCTHU
pealbHbIX COOBITHII; 3HAKOMCTBO
CO CIIy4alHbIMH BEJIMYUHAMU;
YMEHUE MPUBOIUTH IPUMEPBI
MPOSIBIICHUS 3aKOHA OOJIBIINX
YKCeJl B IPUPOJIHBIX U
OOIIECTBEHHBIX SIBICHUSX




0011e00pa3oBaTeIbHOM
OpraHu3aIun u JIETCKO-
FOHOILIECKUX OpPTraHMU3aIUsX;

- JIP10 YMEHHE
B3aHUMO/ICIICTBOBATh c
COIMATIbHBIMA MHCTUTYTaMHU B
COOTBETCTBUU C UX PYHKIUSIMHU
Y Ha3HAYCHUEM;

- JIP11 TOTOBHOCThH K
r'yMaHUTapHOU u
BOJIOHTEPCKOM IE€SITENBHOCTH;
NaTPUOTUYECKOTO
BOCIIMTAHUA:

- JIP12 cdopMHupOBaHHOCTH
pOCCHUICKOU I'PaKIaHCKOU
WJIEHTUYHOCTH, TaTPUOTH3MA,
YBaXEHUSI K CBOEMY Hapojuy,
YyBCTBa OTBETCTBEHHOCTHU
nepen PommHOM, ropmoctu 3a
CBOM Kpaii, cBor0 PonuHy, cBOit
S3BIK U KYJABTYPY, MPOILIOE U
HaCTOsIIee
MHOTOHAIIMOHAJILHOTO HapoJia
Poccun;

- JIP13 IIEGHHOCTHOE
OTHOIIICHUE K
FOCYJIapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY U MPUPOTHOMY
HaCJIe IO, MaMSTHUKAM,
TpaguuusM HapoaoB Poccuwu,
nocTkeHusM Poccun B Hayke,
HCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSX U TPYAE;

- JIP14 uaeiHas
yOEXJIEHHOCTh, TOTOBHOCTh K
CITY’KEHUIO u 3aIIuTe
OTteduecTBa, OTBETCTBEHHOCTH
3a ero Cyan0y;

- MP1 OCBOCHHBIE
oOyuaromumMucs
MEXIIPEAMETHBIC TIOHATUS U
YHHUBEpCaIbHbIE y4eOHbIE
JIEeHCTBUSA (perynsTUBHBIE,
[I03HABAaTENIbHEIE,
KOMMYHUKATUBHbIC);

- MP3 cmocobHOCTE  HX
HCITOJIb30BaHUS B
MO3HABATEILHOM U COIUATIBHOM
MpaKTHUKe, TOTOBHOCTD K
CaMOCTOSITEIBHOMY
MJIAHUPOBAHUIO H

OCYIIECTBICHHIO y4eOHOM




JEeATEIbHOCTH,  OPraHU3aluu
y4eOHOTO COTPYAHHUYECTBA C
Ne1arOrHYeCKUMHU
pabOTHUKAMU U CBEPCTHUKAMH,
K YYaCTHIO B TIOCTPOCHHUH
VH]IUBUYyJIbBHOMN
00pa30BaTENIbHON TPACKTOPUH;
- MP4 oBnanenue HaBbIKaMH
y4eOHO-UCCIIeI0BATENBCKOM,
MIPOEKTHOM U COLIMAIbHOM
JIeSATEIBHOCTH

OK 07 CogneiicTBoBath
COXPAaHEHUIO
OKpYKarollen cpepl,
pecypcocOepekeHunIo,
MIPUMEHSTH 3HaHUsI 00
W3MCHCHHUH KIIMMATa,
TIPUHITATIBI
OEepEeKITUBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYANHBIX
CUTYaITUSIX

- HE TMpUHUMATH JICUCTBUS,
MIPUHOCSIIINE Bpea
OKpYKalollen cpee;

- JIP34 ymers nporHo3upoBaTh
HeOIaronpusiTHbIE
9KOJIOTUYECKUE  TOCIEACTBUS
NPEINPUHUMAEMBIX JIEHCTBUH,
MPEeA0TBPAIIATh UX;

- JIP35 pacmmupurh OIBIT
NESITETFHOCTH  YKOJIOTUUECKOU
HaIpaBJIEHHOCTH;

0) 6azoBbIE
HccJie0BaTe/IbCKue
nefCcTBUSA:

- MP18 naBath O11eHKY HOBBIM
CUTYyalUsIM, BHOCUTh
KOPPEKTHUBBI B IEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE
pe3yibTaTOB LENSIM;

- MPI19 pa3paGaTeiBaTh IJ1aH
peuieHus mpoOJIeMbl ¢ y4eTOM
aHaiu3a MMEIOIINXCA
MaTepHualbHbIX u
HEMaTepUalbHbIX PECYPCOB;

- MP20 OCYILIECTBIISTh
L eJIeHaPaBICHHBIN MIOUCK
NepeHoca CpPeiCTB U CIOcOO0B
IEUCTBUSA B
npodeccuoHanbHyI0 Cpeay;

- MP21 ymerp nNEpeHOCUTh
3HaHUS B II03HABATEJIbHYIO U
PaKTUYECKYIO oOnactu
KHU3HEIEATENbHOCTH;

0) coBMecTHast
HAeATEeJIbHOCTD:

- MP39 npennaratb HOBBIE

ITPOCKTHI, OLCHUBATHL HIACU C
IMO3UIINH HOBHM3HHEI,
OpUTMHAJIBHOCTH,

HpaKTquCKOﬁ 3HAYUMOCTH

- [IP64 ymeTs onepupoBaTh
MOHATUSAME: (PYHKIIHS,
HenpepbIBHas QYHKLHUSA,
MPOU3BOIHAS, TIEPBOOOpA3HAas,
OIIPENEIICHHBIN UHTETPAN; YMETh
HAXOJUTb NTPOU3BOJIHBIE
AJIEMEHTapHbIX QyHKIUH,
HCIIOJIb3YSl CIIPAaBOYHbBIE
MaTepuabl; UCCIE0BATh B
MPOCTEHIINX CIydasix QYHKIIUU
Ha MOHOTOHHOCTb, HaXOUTh
HauOOoJIbIINE U HAUMEHbIITNE
3HaYeHUs! GYHKUUN; CTPOUTH
rpaduKy MHOTOUJIEHOB C
UCIOJIb30BAHUEM allnapaTa
MaTEMaTHYECKOTO aHAIN3a;
IPUMEHSATH IPOU3BOIHYIO IIPU
pELICHUH 3a/]a4 Ha JBH)KEHUE;
pelarh NpakTHKO-
OpUEHTHPOBAHHbIE 33/1a4M Ha
HauOoJIbIINE U HAUMEHbIINE
3HA4YEHUs1, Ha HaXOXKICHUE ITyTH,
CKOPOCTHU U YCKOPEHHS;

- [IP611 ymeTrp onepupoBath
HOHATUSIMU: JIBU)KEHUE B
IPOCTPAHCTBE, O00HBIE
(GUrypsl B IpOCTPAHCTBE;
UCIOJIb30BaTh OTHOIIEHUE
IUI0Iaiel MOBEPXHOCTEN U
00beMOB MOJOOHBIX UTYp TIPU
pelLlIeHUH 3aj1ay;

- [IP611 ymeTb BHIYUCIATH
reOMEeTPUYECKUE BEJIMYUHBI
(uHA, YroJl, TUIOIIAh, 00bEM,
IUIOIA/b TOBEPXHOCTH),
UCTOJIb3Ys U3y4EHHbIE (POPMYJIBI
Y METOJIBI




IIK 3.2.
AHanu3upoBarthb
pe3yNbTaThl PaObOTHI
CTPYKTYpPHOTO
IIOAPa3/IEJIEHUS 110
OCYILIECTBIICHUIO
BETEPUHAPHOMN
NEeSITEIbHOCTH.

OBaanenue
YHHMBEPCAJIbLHbIMHI
KOMMYHUKATHBHBIMU
JIeliCTBUAAMU

0) coBMecTHasl 1eSITeJIbHOCTD:
- MP35 nmonumats u
UCII0JIb30BATh NMPEUMYIIECTBA
KOMaH/IHOM Y MHJIUBUIYaAJIbHOMN
paboThl

- MP37 npunumats nenu
COBMECTHOH ACATCILHOCTH,
OpPraHU30BBIBATH U
KOOPJAMHHUPOBATH JICHCTBUSI 110
€€ JOCTIKEHUIO: COCTABIISITh
IIJIaH JCUCTBUMN, PACIPEIEIIATh
PO C y4ETOM MHEHHUI
Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOM:
paboThI

- [IP614 ymets BBIOMpATH
MOIXOISIINN U3YYEHHBIA METO/T
JUISl pELLICHHUs 334U,
pacro3HaBaTb MaTEMaTUYECKUE
(baxThl 1 MaTeMaTHYEeCKUEe MOJICITH
B IIPUPOJIHBIX M OOIECTBEHHBIX
SABJICHUSAX, B HICKYCCTBE; YMEHUE
IPUBOJUTH IPUMEPbI
MaTEMaTHYECKUX OTKPBITUI
POCCUICKON U MUPOBOM
MaTeMaTUYECKON HAyKH.

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHON JUCIIUTLIAHBI
2.1 O0bem yueOHOI IMCHUIJIMHBI U BUABI y4e0HOH padoThl

Bup yyeOHol padoThI Ob6bem B
yacax

O06beM 00pa3oBaTeIbHOM NMPOrPaAMMBbI JUCIHMILIHHbI 232

B TOM YHCJIE:

OCHOBHOE cojlep:KaHne | 194

B TOM YHCJIE:

TEOPETHYECKOE 00yUeH e 176

PAKTUYECKUE 3aHATHUS 18

IIpodeccuoHaAIbHO-OPUEHTHPOBAHHOE COIEPKAHUE 32

(coepskaHue NPUKJIATHOTO MOTYJIsl)

B TOM YHUCJIE:

TEOpEeTUYECKOe O0ydeHUE -

MIPAKTHYECKUE 3aHATUS 32

IIpome:xxyTouHas aTTecTanus (IK3aMeH) 6




2.2. TemaTu4ecKui IJIaH U coaep:kanue qucuunianael O/1.07 Maremaruka

Haumenoesanue pazoenoe | Cooepicanue yuedbnozo mamepuana (0CHo6Hoe u npogheccuonanvho opuenmupogannoe), | Oovem Dopmupyemoie
u mem Jaabopamopusvle u npAKmMu4ecKue 3aHAMUA, NPUKIAOHOU MOOY1b (npu Hanuvuu) uacos KomnemeHyuu
1 2 3 4
OcHOBHoOe coJep:kaHue
Pa3nea 1. [loBTopenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 18 OK 01. OK 02. OK
Tema 1.1. Copep:xaHue y4eOHOro0 MaTepHuajia 2 03 OK, 04 OK, 05
Henb 1 3anaun Lenb 1 3a1aun MareMaTUKU IPU OCBOCHUM CIEIUAIbHOCTH. ba3oBble 3HAHUS M YMEHMS 110 OI,( 06 OI,<O7 ’
MaTeMaTUKU MaTeMaTHKe B MNPOPECCHOHAIbHOM U B TOBCEAHEBHOM JESITEIBHOCTH. MHOXKECTBO, K 3.2’.
IIpA OCBOCHUU omepanuu HajJ MHo)kecTBaMu. [lmarpammsl Oiniepa—Benna. lMcnosib3oBaHue TEOpETUKO-
CHEIHaTbHOCTH. MHO>KECTBEHHOTO ammapara Jjsi OINHUCaHUS peajbHBIX TMpOIECCOB M SBJICHUI B
MHoxecTBa U JIOTHKA npodeccuoHaIbHON  AESITEeNbHOCTH, MpPH pEeUIeHUH 3ajad W3 JAPYruX JUCHUIUIMH.
Omnpenenenue, Teopema, CIeICTBUE, J0Ka3aTeIbCTBO
Tema 1.2. Copepxanue yueOHOro Marepuasa 2
Uucna v BBIYUCIEHUS Harypanenble n nensie uncna. [Ipu3Haku aennMocTy Lenblx yucelnl. ParmoHanbHbIe 4yHcla.
OOBIKHOBEHHBIE M JIECATUYHBIC TPOOU, MPOIEHTHI, OECKOHEUYHBIC MEPUOAUYECCKUE IPOOH.
Apudmernueckue omepanuyl C palUOHAIBHBIMH YHUCJIaMH, HpeoOpa3oBaHUS UHCIOBBIX
BeIpakeHUl. JlelicTBUTENbHBIE 4YHcHa. PanMoHambHbIE W HPPALMOHAIBHBIE YHCIIA.
Apudmernueckue onepanuu ¢ AeUCTBUTEIbHBIMU 4uciaMu. [IpuOmmkEHHbIE BBIUMCICHHUS,
MpaBUJIa OKPYIJICHMS], IPUKUIKA U OLIEHKA Pe3yJIbTaTa BBIYMCICHUN
Tema 1.3 Copep:xaHue y4eOHOIro MmaTepuasa 4
ToxnectBa u ToxnectBa U TOXIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb ypaBHEHUS.
TOXIACCTBCHHBIC HepaBeHnctBo, pemieHne HepaBeHCTBA. MeETOJ MHTEpBAIOB. PerneHue HenbiX ¥ JpoOHO-
npeoOpa3OBaHHUs. palMOHAIBHBIX ypPaBHEHHH ¥ HEpaBeHCTB. [IpUMCHEHHE YpaBHCHHH M HEPABEHCTB K
YpaBHeHus pEIICHUI0 MaTeMaTHYeCKHX 3a7ad M 33Jad M3 Pa3IMYHBIX OoONacTell HayKd U peaabHOM
1 HepapencTsa #u3HU. CHUCTeMBbl U COBOKYMHOCTH DPALlMOHAJIBHBIX YpPAaBHEHUW M HepaBeHCTB. CHCTEMBbI
JIMHEWHBIX YypaBHEHUU. PelieHune npuKIagHbIX 3a7ad C MOMOIIbK CUCTEMBI JIMHEWHBIX
YpaBHEHUH
Tewma 1.4. ITpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHME 4

[TporieHTHBIC BEIYUCIICHHSI
B MpodeccroHabHBIX
3aauax

[Ipumenenune npoGel M MPOLEHTOB JUId peIIeHHs MNPUKIAJHBIX 337ad W3 Pa3IUYHBIX
oTpacieil 3HaHu#l U pearabHOH ku3HU. [IpuOnKEHHbIC BHIYMCICHHUS, TPaBUJIa OKPYTJICHUS,
MPUKHUJIKA M OLIEHKAa pe3yabTaTa BhIYUCICHHH. Pa3zHbple crocoObl BBIUMCIEHUS MPOLEHTOB.
IIporieHTHBIE BBIYMCIEHUS B MpoecCHOHANbHBIX 3agadax. [IpuMeHeHHe ypaBHEHUHl H




HCPABCHCTB K PCHICHUIO MAaTCMATUUYCCKUX 3aJlad U 3a4a4 U3 pa3JINIHbIX OGJI&CTGﬁ HAayKHu "
peanbHOM )KU3HU

Tema 1.5. Coaepikanue yueOHOro MaTepuajia 2
[TocnenoBarensHOCTH [locnenoBarenpbHOCTH, ~ CIOCOOBI  3aJaHMsl  TOCJEI0BATEIbHOCTEM. MoHOTOHHBIE
1 IIPOTPECCUH [IOCJIE0OBATENbHOCTU. ApudmeTnueckass M TIeoOMETpUYecKas Mporpeccuu. beckoHeuHo
yObIBatomasi ~ reomerpuueckass — mporpeccus.  Cymma — OECKOHEYHO  yOBIBaromIei
reoMeTpuueckoil nporpeccun. @opMysa CI0KHbBIX MPOLIEHTOB. Mcrnonb30BaHue Iporpeccuu
JUI pellIeHUs pealibHBIX 3ajjad MPUKIIaJHOTO XapaKTepa
Tewma 1.6. Conep:xxanue yueOHOro Marepuaja 2
®yHKUMHA U TpapuKH OyHkuus, crnocodsl 3ananus ¢yHkuuu. 'paduk ¢ynxnuu. Bzanmuo oOparHbie QyHKIUU.
Ob6nacTh ompezeneHuss U MHOXecTBO 3HaueHuN ¢yHkuuu. Hymu ¢ynkuuu. Ilpomexyrku
3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE QYHKITUN
KonTtpoabHas padora Nel. BxogHol KOHTpoJIb 2
Paspnen 2. Crenenn u kopHu. CTeneHHasi, noKka3arejbHas M Jorapupmudeckas pyHkuumn 42
Tema 2.1. Copep:xaHue y4e0OHOro MmarepuaJja 4 OK 01, OK 02, OK
Apugpmernueckuii KopeHb | ApudMeTHUIeCKnuil KOpeHb HATYpadbHOU creneHu. JIefcTBrs ¢ apu()METHUCCKUMH KOPHIMU 03, OK 04, OK 05,
N—0il CTeNEeHMU. N—0#l CTeNEeHMU. OK 06, OK07
Tema 2.2 Conep:xaHue y4eOHOro maTepuasa 4 IIK3.2
Crenenu. CtannapTHas Crenenp ¢ 1ensiM mokaszareneM. CraHmapTHas (opma 3amucH JACHCTBUTEIBLHOTO YHCIA.
(bopma 3anucu Wcnonb3oBanue mnoaxoxsmend ¢GopMbl 3amucu JACUCTBUTENBHBIX YHCEN IS peIICHUS
JEUCTBUTEIBHOTO YUCIIA MPAKTUYECKUX 3a7a4y M IMpeAcTaBieHUs NaHHBIX. CTENeHb C palMOHAIBLHBIM [MOKA3aTeIeM.
CaoiictBa crenenu. [IpeoOpazoBaHue BbIpa)KEHHM, COAEpKALUX CTENEHH C PAallMOHAIBHBIM
II0Ka3aTeJIeM
Tewma 2.3. Copep:xaHue y4e0HOIro MmaTepuaja 4
Crenennas GyHKIUSA Crenennas (yHKIus ¢ HATypaJbHBIM W IeNbIM Toka3ateneM. EE cBoiictBa u rpaduk.
CBoiicTBa u rpaduk KOpHs n-0il cTeneHu
Tema 2.4. | Conepxxanue y4eOHOro MaTepuasa 4
HppannonansHbie IIpakTHyeckune 3aHATHS
YPaBHEHUs M HEPABCHCTBA | PenieHne HppallMOHAIBHBIX YPAaBHEHUI Y HEPABEHCTB
Tema 2.5. Iokasarensbusle | CoaepskaHue y4eOHOro MaTepuaJia 6
YpaBHCHUs U HEpAaBCHCTBA | [Toka3zarenbHble ypaBHEHHUS] M HEPABEHCTBA
Tema 2.6. Jlorapudm Coaepikanue y4eOHOro MaTepuajia 6
gucna. CBoiicTBa Jlorapudm uncna. Jlecstuunsle U HaTypajbHble Jorapudmsl. [IpeoOpazoBaHne BbIpaXKeHUH,
norapu¢pmoB coJiepKaluX JOTapu (MBI
Tema 2.7. IlokasarenpHas | CoaepskaHue yueOHOro MaTepuasa 8




u JorapudmMuueckas
(byHKIMY, YpaBHEHHUS,

[Toxa3zaTtenpHast u norapudmudeckas GyHKIMH, UX cBOKHCTBA U rpaduku. Jlorapupmuueckue
ypaBHEHHS U HEPAaBEHCTBA

HEPaBEHCTBA
Tema 2.8. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHME 4
Jlorapugmsl B mpupoie [Ipumenenne norapudma. Vcropus passutus maremaTuku. Jlorapupmudeckas cnmpaib B
U TEXHUKE npupone. Ee warematunueckue cBoicTBa. Hcmonb3oBanue rpadukoB QyHKUMA IS
HCCIEA0BaHUs MPOLIECCOB M 3aBUCUMOCTEM, KOTOPBIE BO3HUKAIOT IIPU PELICHHUM 3a7a4 W3
pa3aMyYHbIX 00JaCTe HAYKU U peaJIbHOM JKHU3HU
Tewma 2.9. Conepxxanue yueOHOro Marepuaja 2
IIpumenenue ypaBHenud, | Mcmonb3oBanue rpadukoB (yHKIWN JUIST pElmIeHUs YpaBHEHWA W JMHEWHBIX CHCTEM.
CUCTEM U HEPABEHCTB [IpuMeHeHne ypaBHEHNH, CUCTEM M HEPABEHCTB K PEIICHUIO MaTEMAaTHYECKUX 3a/1a4 U 3a4a4
K PELICHUIO 3a1a4 13 pa3IU4HbIX 00JacTel HAYKU U peanbHON )KU3HU
KonTpoabHasi pa6ora Ne 2
Paznea 3 Ilpsimble u mu10ckocTH B npocTpancTBe. KoopaAuHATHI M BEKTOPHI B NPOCTPAHCTBE 30 OK 01, OK 02, OK
Tema 3.1. Copep:xxaHue y4eOHOro MmaTepuaja 4 03, OK 04, OK 05,
[ToBTOpEHME OcHoBHble PUTrypsl, PaKThl U TeOpeMbl MIaHUMETpUH. OCHOBHBIE TIOHATHUSL CTEPEOMETPHHU. OK 06, OK07
manumeTpun. OcHoBHBIE | Touka, mpsiMasi, TUIOCKOCTh, MPOCTpaHCTBO. [loHATHE 00 aKCHOMATHYECKOM IOCTPOCHHU IIK 3.2
MIOHATUS CTEPEOMETPUHN CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX
Tema 3.2. Copep:xaHue y4eOHOro MmaTepuasa 6
[IpsiMble u TIOCKOCTH B3anMHOe pacnoiokeHue NpsIMBIX B IMPOCTPAHCTBE: IMEPECEKAIOIIMECs, MapajulesIbHbIe U
B POCTPAHCTBE. cKpenuBawpuecss npsambie. [lapamienbHOCTh MPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
ITapannenbHOCTb NPAMBIX, | MapajuleIbHBIE MPSMbIE B MPOCTPAHCTBE, NAPALICIBHOCTh TPEX MPSAMBIX, MapalICIbHOCTD
MPSIMOM U TJIOCKOCTH, NpsIMOM M IIJIOCKOCTH. YTJIbl C COHAIPABICHHBIMU CTOPOHAMM, YroJl MEXAY MNPSMbIMHU B
IJIOCKOCTEN npocTtpancTBe. [lapamienbHOCTP IUIOCKOCTEW: MapajulelbHble IUIOCKOCTH, CBOMCTBA
napajuienbHbIX Iuiockocteil. [Ipocreiinime mpocTpaHCTBEHHbIE (UTYphl Ha IIOCKOCTH:
TeTpasdAp, KyO, napajuiesenune i, HOCTPOSHUE CEUeHU I
Tema 3.3. Conepxanue y4eOHOro Marepuasia 4
[lepneHMKYIAPHOCTH [lepneHUKyYISIPHOCTD MPSAMOM U IJIOCKOCTHU: MEPHNEHANKYJIAPHBIE MPSAMbIE B IPOCTPAHCTBE,
MPSAMBIX MpsIMbIE MapajuIeNIbHbIEC U NEPIEHANKYISPHBIE K TIIIOCKOCTH, IPU3HAK MEPIEHANKYIIPHOCTH
U IIJIOCKOCTEN IIPSIMOM M IJIOCKOCTH, TEOPEMA O IPSIMON NEPIEHIUKYISPHON INIOCKOCTH
Tema 3.4. Coaepikanue y4eOHOro MaTepuaJia 4

VYrasl MEXIy NpSAMBIMU
U IUIOCKOCTSIMU

VYTIubl B IPOCTPAHCTBE: YroJl MEXKAY MPSAMOM U IUIOCKOCTBIO, IBYTPAHHBIN YroJl, JIMHEWHBIN
yroja JBYrpaHHOro yria. llepneHaukynsp ¥ HakJIOHHBIE: PACCTOSHUE OT TOYKH [0
IUIOCKOCTH, PAacCTOSTHUE OT MPSMOM 10 IUIOCKOCTH, MPOEKIHs (UIYpbl Ha IUIOCKOCTb.
IlepneHIUKYIAPHOCT IUIOCKOCTEH: IPU3HAK NEPIEHAUKYIAPHOCTH JBYX IUIOCKOCTEH.




Teopema o TpEX nepHEeHAMKYIIAPAX

Tema 3.5. Conepxxanue yueOHOro MarepuaJja 4
KoopaunaTsl 1 BEKTOPBI BexTop Ha muiockocTu U B npocTpaHcTBe. C0KeHHe W BBIYUTAHUE BEKTOPOB. Y MHOXKEHME
B [IPOCTPAHCTBE BEKTOpa Ha umciio. Pa3nokeHune BekTopa 1Mo TpEM HEKOMIUIAHApHBIM BekTopam. [IpaBuio
napajuienenumnena. PemieHue 3amad, CBSA3aHHBIX C NPUMEHEHUEM IIPaBHI JCUCTBUN C
BekTopamu. [IpsiMoyrosipHas cucremMa KoOopIuHaT B npocTpaHcTBe. KoopaumHaThl BeKTOpa.
[IpocTreitmme 3amauun B KOOpAWHATAX. YTOJ MEXay Bekropamu. CKalsipHOE MPOU3BEICHUE
BEKTOPOB. Bbruncienue yriioB Mex1y IpsMbIMU U TUIOCKOCTSMH. KOOpAMHATHO -BEKTOPHBII
METO/1 IPH pelIeHNU T€OMETPUUYECKHX 3a1au
Tema 3.6. IIpodeccuoHaLHO OPHEHTHPOBAHHOE CO/IeP KaAHUe 6
[IpsimbIe ¥ IIOCKOCTH Pacnionoskenrie mpsAMBIX M TUIOCKOCTEH B OKpyXKaromeMm Mupe (Ipupoje, HCKYCCTBE,
B IIPAKTUYECKHX 3aJa4aX | apXUTEKType, TeXHHKe). Pelienue npakTuko-opueHTUPOBAaHHBIX 3aj1a4
Tema 3.7. Copep:xaHue y4e0OHOro MmaTepuaja 2
Pemenne 3anau. IIpsaMele | Pemenne 3amau Ha HaxXO0XJIEHHUE TEOMETPHUECKMX BEIMYMH C WCIOJIH30BAHWEM arrapara
U TUIOCKOCTH, KOOPAMHATHI | BEKTOPHOH anreOphI
U BEKTOP KonTpoabHas pa6ora Ne 3
Pa3znea 4. OcHoBbI TPpUTrOHOMeTPUHU. TpUroHoMeTpuUYecKue GyHKINM 26
Tema 4.1. Copep:xaHue y4e0OHOIr0 MmaTepuaja 6 OK 01, OK 02, OK
OcHoBel Tpuronomerpun | CHHyC, KOCHHYC W TaHTCHC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHTEHC OO3K(O)é< OOA;’((%K 05,
YHUCJIOBOIO aprymeHTa. Tpuronomerpuueckas OKPYKHOCTb, OINpEIECIICHHE .
TPUTOHOMETPUUYECKUX (PYHKIUN YHCIOBOTO apryMeHTa IK 3.2
Tema 4.2. OcHOBHBIE Copep:xaHue y4e0HOIro MmaTepuaja 6
TPUTOHOMETPUYECKUE [IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BhIpaKeHH. (OCHOBHBIE TPUTOHOMETPHYECKUE
TOXAECTBA (hopmMyIbI
Tema 4.3. Conepxanue yueOHOro Marepuasa 6
Tpuronomerpuueckue Oynkuus. [lepuonmyeckue ¢ynkuuu. TpuroHomerpuueckue (yHKIUU, UX CBOWCTBA U
GyHKUIMHU, UX CBOHCTBa M | rpaduKu
rpadpuku
Tema 4.4. Coaepikanue y4eOHOro MaTepuajia 6
Tpuronomerpuueckue Tpuronomerpruueckue ypaBHeHus. [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
YpaBHEHUSI U HEPABEHCTBA
Tema 4.5. IIpoeccHOHAILHO OPHEHTHPOBAHHOE COAEPKAHUE 2

Hcnonbp3oBanue
TPUTOHOMETPUU
B npodeccruoHaIbHON

[IpoBeneHne mNpakTHUECKUX pacueToB Mo ¢GopMmyiaaM TpuroHoMmerpuu. lcnosiab3oBaHue
rpaduKoB (QYHKIMHA A UCCIEIOBAHUS MPOLIECCOB M 3aBHCUMOCTEH, KOTOpPbIE BO3HHMKAIOT
IIPU PELISHUH 3334 U3 IPYTUX YU4eOHBIX AUCIUILIUH U peabHOM KU3HU




chepe

Tema 4.6. Coaepikanue yueOHOro MaTepuajia 2
Pewrenue 3anau Tpuronomerpuyeckue GyHKINHU, TOKIESCTBA U YPABHEHUS
TPUTOHOMETPUHU KonTpouabnas pabora Ne 4
Paznesa S. MHOrorpaHHMKH M TeJia BpallleHUsI 34 OK 01, OK 02, OK
Tema 5.1. Conepxxanue yueOHOro Marepuasa 8 03, OK 04, OK 05,
MHororpaHHuku [IoHATHE MHOTOIPaHHMKA, OCHOBHBIE IEMEHTHl MHOTOI'PAHHUKA, BBIITYKJIbIE U HEBBIITYKIIbIE OK 06, OK07
MHOTOTPAaHHUKHU; pa3BEPTKa MHororpaHHuka. IIpusma: n-yrosibHas npusMa; TIpaHU H IK 3.2
OCHOBaHHUS MPHU3MBbI; MpsAMas M HAKIOHHAs NPU3MbI; OOKOBasi M TOJHas TOBEPXHOCTh
npu3Mel. [lapannenenumnesn, npsMOYyrojbHBIM Mapaienenunes U ero cBoiicrsa. [lupamuaa:
N-yrojibHas MUpaMuja, TPpaHU M OCHOBAaHUE NMUPAMMJIbI; OOKOBas M IOJHAs MOBEPXHOCTH
MUpaMHbl; TpaBWIbHAsS M yce4EHHAs NHpaMuja. OJIEMEHTbl MPU3Mbl M MUPAMMIIBI.
Boruniciienue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AMATOHAIH, YTJIIbI
Tema 5.2. Cojaep:kaHue yueOHOro MaTepuajia 6
[IpaBunbHbIE [IpaBuibHBIE MHOTOTPAHHUKU: TIOHSATHE MPABUIBHOIO MHOTOI'PAHHUKA; IPAaBUJIbHAS MPU3Ma
MHOTOTpPaHHUKH. W TpaBUJIbHAs NMUpPaMUJa; NMpaBUIIbHAs TPEYrojbHas MUpamMuAa U MPaBUIbHBIA TETPasdp;
[Inomane moBepxHOCTH ky0. IIpencraBnenre o MpaBUJIBHBIX MHOTOIPAHHUKAX: OKTa’Jp, AOJCKA’Ap M MUKOCAdIP U
MHOTOTPAHHUKOB np. CedeHuss mpu3Mbl W TnUpaMuabl. [lmomans OOKOBOW MOBEPXHOCTH U TOJTHOM
MMOBEPXHOCTH TPSMON TPHU3MBI, IUIONIA b OCHOBAaHUM, TeopeMa O OOKOBOW IMOBEPXHOCTH
npsiMoit mpu3Mel. [lnomaas 60KOBOM MOBEPXHOCTH M MMOBEPXHOCTH MPABUIIBHOM MTHPAMUJIBI,
TeopeMa O MJION[aau OOKOBOM MOBEPXHOCTH YCEUEHHON MHPaMU/IbI
Tewma 5.3. Copep:xaHue y4eOHOIro MmaTepuasa 8
Tena Bpauenus Hunuaapudeckas MOBEPXHOCTb, OOpasyollue MUWIMHIPHUYECKOH TMOBEPXHOCTH, OCh
UWIMHAPUYECKOH moBepXHOCTH. LlunmuHap: ocHoBaHMS ©  OOKOBasi IMOBEPXHOCTD,
oOpa3ymolas U oCh, IIIOMAas> OOKOBOM U MOJHON MOBepXHOCTH. KoHMYeckast MOBEPXHOCTb,
oOpa3yrolre KOHHYECKOH MOBEPXHOCTH, OCh M BEPILIMHA KOHUYECKOW noBepxHOCTH. KoHyc:
OCHOBaHUE W BEpIIMHA, 00pa3ymolas U OCh, IJIOHIaJAb OOKOBOW M TOJHOW MOBEPXHOCTH.
YceuéHHbI KOHYC: 00pa3ylolire U BbICOTa, OCHOBaHHS U OOKoBasi moBepxHOCTh. Cdepa u
map: LEHTp, paauyc, TUaMeTp, IUIOLaab MoBepXHOCTU cepbl. B3anmHOe pacronoxeHue
cdepsl U IIIOCKOCTH, KacaTellbHas MJI0CKOCTh K cdepe, miomanb chepsl. M3o0paxenue ten
BpAaIllCHUs HA TUIOCKOCTH. Pa3BEpTKa NMIMH]pA U KOHYyCa
Tewma 5.4. Conepxanue yueOHOro Marepuasa 6

O0beMBl W IUIOLIAIA
MMOBEPXHOCTEN TeN

[Tonsitue 06 06vEMe Tena B npoctpancTBe. OCHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00
00BbEME MPSMOYrOJILHOTO TapajjieNienunesa M CIeACTBUS M3 He€. 00beM NHUpaMHIbl U
npu3mbl. O0bEM IHIMHIPA, KOHyca. OO0BEM mapa u miuomans chepsl. [logobHble Tena B




npoctpadcTBe. COOTHOIICHUS MEXAY TUIOMIAIIMUA TOBEPXHOCTEH, 00bEMaMU 1MOJOOHBIX TEI.
Ceuenus uwiauHApa (MapauleIbHO W TMEPIEHIUKYISIPHO OCH), CEUYEeHHMs KOHyca
(mapanienbHOE OCHOBAHUIO U IPOXOJSIEE YEPE3 BEPILNHY), CEUeHUs 1apa. MHOrorpaHHux,
ONMCAHHBIN 0KOJI0 cdepshl; chepa, BIMCAHHAS] B MHOTOTPAHHUK WIIM B TEJIO BpallCHUs

Tema 5.5. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHME 4
JIB>xeHue B CummeTpusi B MPOCTPAHCTBE: CHMMETPHUS OTHOCUTEIBHO TOYKH, MPSMOM, TIIJIOCKOCTH.
IIPOCTPAHCTBE. DNEeMEHThl CUMMETPUU B MHUPAMHAAX, MapajUIesICUIeIax, MPaBUILHBIX MHOTOTpaHHUKAX.
Ceuenust 1 KOMOMHAIH CuMMeTpust B MpUPOJE, apXUTEKType, TEXHHKE, B ObITy, B mpodeccuu. Vcnonb3oBaHue
NPOCTPAHCTBEHHEIX QUTYD | ABMKEHHWI B MPOCTPAHCTBE MPH PEIICHUH 3a71a4. [[0CTpoeHHe CeYeHH MHOTOTPAaHHUKOB U
B Mpo(hecCHOHATBHBIX Ten BpamieHus. Meroa cinenoB. KomOuHanus Tenm BpalleHUs U MHOTOTPAHHUKOB.
3ajayax Hcnonp3oBanre KOMOWHAIMT MHOTOTPAHHUKOB M TeJl BpalleHUsT B  MPAKTHUKO-
OPHEHTHPOBAHHBIX 3a7a4ax
Tema 5.6. Copep:xaHue y4eOHOro MmaTepuaja 2
Pemenue 3anau. Borunicnenue BenuuuH (JUIMHA, Yroj, 00beM, IUJIOL[aJb IMOBEPXHOCTH) TE€OMETPUUYECKUX
MHoTrOorpaHHUKH U TeJa ¢buryp, ucnons3ys u3ydeHubie popmyibl u MeToabl. [locTpoeHue cedeHnit MHOTOTPaHHUKOB
BpaIeHus METOJIOM CJIE/IOB, BBITIOJHEHHE (BBIHOCHBIX) IUIOCKMX YEPTEXKEH W3 PUCYHKOB MPOCTHIX
00BEMHBIX (GUTYD: BUJT CBEPXY, COOKY, CHU3Y
KoutpoJsbHas padora Ne 5
Paznen 6. [IpousBoanast u nepBoodpasHas GyHKIHH 44 OK 01, OK 02, OK
Tema 6.1. Conep:xaHue y4eOHOro Mmarepuasa 2 03, OK 04, OK 05,
MOHOTOHHOCTb U [IpomMexxyTKH MOHOTOHHOCTH (PYHKITMH. MakCUMyMbl 1 MUHUMYMBI GyHKIIMUA. Hanbospiee OK 06, OK07
AKCTPEMYMBI (PYHKITUH. Y HauMCHbIIIeE 3HAaUCHHE (PYHKIIMH Ha TIPOMEKYTKE [IK 3.2
Touku sKcTpemMyma
Tema 6.2. Conep:xaHue y4eOHOro marepuaJja 6
Ilonsatre HenpepbiBHOCTH | HenpepoiBHble GyHKIIMH. METOI MHTEPBAJIOB ISl PEIICHUS HEPABEHCTB
¢bysakun. Meron
WHTEPBAJIOB
Tema 6.3. Conepxanue y4eOHOro Marepuasia 8
[IpousBoaHasi. [IpousBonnas ¢yukuuu. [eomerpuueckuit u  (QU3HUECKUNA CMBICT  MPOU3BOIHOM.
I'eomerpuueckuii u [IpousBonHbIe d1eMEHTApHBIX (QYHKUUNA. DOpPMyYJbl HAXOXKACHUS TPOU3BOJHON CYMMBI,
buznueckuit CMbICT MIPOU3BEACHUS U YACTHOTO (PYHKIIUN
IIPOU3BOIHOMN
Tema 6.4. MonoToHHOCTE | CoiepskaHue Y4eOHOro MaTepuaJia 4

¢ynkuuu. Toukn
HKCTpEMyMa

HpI/IMeHeHI/IC Hp0H3BOHHOﬁ K UCCICIO0BaHUIO (I)YHKLII/Iﬁ Ha MOHOTOHHOCTL U OKCTPCMYMBbI




Tema 6.5.
HauOounbiuee u
HANMMCHBIIICC 3HAUCHUA

byHKIIH

Conepxanue yueOHOro Marepuasa

HaxoxaeHrne HanOOJbIIer0 U HAaMMEHBIIEro 3HaYeHHs] GyHKIMU Ha oTpe3ke. [IpumeHeHme
MPOU3BOJHOM Ui HAXOXKJICHUS HAWJIy4dylIero pEeleHHUs B MPUKIAAHBIX 3aJadax, s
OTIPEJICIICHNUs] CKOPOCTH IPOIIecca, 3aJaHHOr0 (hopMyIoi M rpadgukom

Tema 6.6. Haxoxnenue IIpogeccuoHaIbLHO OPHEHTHPOBAHHOE COJIeP:KAHME 6
ONTUMAJILHOTO pe3ynbraTa | [Ipuxiagneie 3a7aqu, B TOM YHCIE CONUATBHO-3KOHOMUYECKOTO U (PU3HUYECKOTO XapaKkTepa,
C MOMOUIBIO MPOU3BOJAHOM | MX pelIeHHe CPECTBAMU MaTEeMaTHUECKOTO aHAIIN3a
Tema 6.7. Conep:xxanue yueOHOro Marepuasa 6
ITepBooGpasnas pynkunu | [lepBooOpasHas. Tabauia nepBooOpa3HbIX
Tema 6.8. Conepxxanue yueOHOro Marepuasia 4
IInomane KpUBOJIMHEWHON | IHTETpas, ero reoMeTpuyeckwii W (PU3MUYECKH CMBICI. BpruucieHwe wuHTETrpaia Io
Tpanenuu. Popmyia ¢dbopmyne Herorona-Jleltonuma
Herotona — Jleitbania
Tema 6.9. Copep:xaHue y4eOHOro marepuasa 2
[Ipumenenue Pemenne 3amau Ha nmpuMeHEHUE MPOU3BOJHOW U MHTErpaja JJs BBIUMCICHUS (PU3NYECKUX
MPOU3BOJHOM BEJIMYHH U IDIOMIafeH
U TIEpBOOOpa3HOM KonTpoabHnas pa6ora Ne 6
byHKIIUN
Pa3nen 7. Teopusi BeposiTHOCTEN M CTATHCTHKA 32 OK 01, OK 02, OK
Tema 7.1. Copep:xaHue y4eOHOIro MmaTepuaJja 2 03, OK 04, OK 05,
[IpencraBnenue naHHBIX [IpencraBienune AaHHBIX ¢ HoMmollplo Tabnui M guarpamm. CpeaHnee apudmernyeckoe, OK 06, OK07
u omnucaTenbHas | MeauaHa, HauWOOJIbIIee W HAaWMCHBIIEE 3HAYCHUS, pa3Max, AWCIEPCHUs, CTaHIapTHOE IIK 3.2
CTaTUCTHKA OTKJIOHEHHE YUCJIOBBIX HAOOPOB
Tema 7.2. Copep:xaHue y4eOHOIro MmaTepuasa 6
Cnydaiinble coObITHS. CnydaiiHple SKCIEPUMEHTHI (OMBITBI) M CIydaiHble COOBITHA. DJIeMEHTapHbIE COOBITHS
Onepaunn Haz | (ucxonpsl). BeposTHOCTB ciydaliHOTO cOOBITHS. BIM30CTh 4acTOTHI U BEPOSTHOCTH COOBITHIA.
COOBITUSAMHU CrydaiiHple OMNBITHI C PAaBHOBO3MOXKHBIMHM 3JIEMEHTApHBIMH cOObITUsAMU. BeposTHOCTH
COOBITUH B OMBITAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU.
Omnepauuu Hajg COOBITUAMH: TepeceyeHHe, OObEIMHEHHUE, MPOTUBOIOJIOKHBIE COOBITHSL.
Huarpammel  Oiinepa. ®opmyna ClI0XKEHUS BEpPOSTHOCTEH. YCIOBHas BEPOATHOCTD.
YMHOXeHue BepoATHOCTEH. JlepeBo cay4aiiHOro »skcnepuMmeHTta. Popmyrna IOTHOU
BeposaTHOCTH. HezaBucumplie coObITHs
Tema 7.3. IIpogeccnoHAILHO OPHEHTHPOBAHHOE COJICP/KAHME 8
BepostHocTh IlepBuuHast o00pa®oTKa CTAaTHCTHYECKUX JaHHBIX. ['paduyeckoe HX HpeacTaBICHUE.

B IIPO(ECCUOHATBHBIX

HaxoxnaeHue CPpCAHUX XapPAKTCPUCTHUK, Ha6J'IIO,Z[aeMLIX JaHHBIX. OI_ICHKa BCPOATHOCTHU




3a/1auax COOBITHSI B MPOQPECCHOHAIBHON AEATETHbHOCTH, pelIeHHe MPOo(ecCHOHANBHBIX 331a4 Ha
BEPOSITHOCTh  COOBITHS, TPHUMEHECHHWE CTAaTHCTUYECKHMX  METOJOB I  PEIICHUs
podeccHoOHANBHBIX 3a1a4
Tema 7.4. Conepxxanue yueOHOro MarepuaJja 4
DneMeHTbI Komb6unatoproe npaBmio ymHOkeHus. [lepectanoBku u Qakropuan. Yucio codeTaHHi.
KOMOWHATOPHKH Tpeyronbuuk [lackans. @opmyna 6unoma HproToHa
Tema 7.5. Conepxxanue yueOHOro Marepuaja 2
Cepun bunapHblii ciny4aiiHbl ONBIT (MCHBITaHUE), YCeX W Heyaada. HesaBucuMble HCHBITAaHUS.
MIOCJIEIOBATEIbHBIX Cepusi HE3aBUCHMBIX HCHBITAHHHN 10 TiepBOro ycmexa. Cepusi HE3aBHCHUMBIX HCIBITAaHUN
HCIIBITAHUI beprymm
Tema 7.6. Conepxxanue yueOHOro Marepuaja 6
. Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOCTE. Jluarpamma pacrnpenesieHus.
Ciny4aliHble BEJIMYUHBI U I . 6
pUMeEpHI paclpeIeICHH, B TOM YHCIIE, TEOMETPUUIECKOE U OMHOMHAIBHOE.
PAaCHPEACICHHIA. UucnoBbie XapaKTEPUCTHKU CTy4alHBIX BEJTMYHH: MAaTEMAaTUYECKOE OXKHUIaHHE, TUCTIEPCUS U
MaTeMaTquCKoeu . CTaHJapTHOE OTKJIOHEeHHE. [IpuMepsl MPUMEHEHHsS MAaTeMAaTHYeCKOTO OXHUIAHHS, B TOM
OFHUIAHHAC CITyTanHON Yucjie B 3aJadyax M3 IMIOBCETHEBHOW >KM3HM. MaTemaTHdeckoe OXKHUJaHue OWHApHOU
BCIHHHET CIy4ailHOM BeJW4YWHBI. MaTemaTudeckoe OXHJIaHWE CYMMBbl CIIy4allHbIX BEJIWUYMH.
Matemaruueckoe OXUAAHUE W JUCIEPCHUS TEOMETPUYECKOT0 U OMHOMHAIBHOTO
pacnpeneneHui
Tema 7.7. Conep:xaHue y4eOHOro Mmarepuasa 2
3akoH OOJBIIMX 4YHCEN. | 3aKOH OOJBIIMX YHCET M €ro pojb B HayKe, MpUpoje U odiiecTBe. BoIOOpouHBI MeTO
HenpepriBHbIE ciiy4aliHbIE | UcclieqOBaHMi. [IpuMepbl HENpPEephIBHBIX CIYYalHBIX BeJWYUH. [IOHATHE O IUIOTHOCTH
BEJTUYHUHBI pacnpeneneHus. 3ajayd, NPUBOAALIME K HOpMalbHOMY pacmpeaeneHuto. I[lonstue o
(pacrmipenienenus) HOPMaJIbHOM pacrpeiesieHuu
HopmaneHoe KoutposabHasi pagora Ne 7 2
pacnpezeneHue
IIpomexxyTouHasi arrecTanus (IK3aMeH) 6
Bcero: 232




Temwt pegpepamos (00k1a008)

- CJ10KHbI€ MTPOLIEHTHI B PEAIbHON HKU3HU.

- [TocTpoeHune mI0CKUX KpUBBIX B MOJSPHBIX KOOPAUHATAX.

- BeposiTHOCTB BBIMTPHIILIA B JTOTEPESX.

- KommiekcHble 4nciia v uX poJib B MAaTEMaTHKE.

- Pemienue cucrem ypaBHeHuit MmetogoM Kpamepa (¢ MOMOIIBIO ONPEACTUTENEH ).
- OyHKIMHU B OKPY’KAIOLIEM HAC MUpE.

- 3ameyarenbHasi KOMOMHATOPHKA.

- [losiBnenue u pa3BuTHE YHCIIA.

- BexTopb! 1 uX npuKiIagHas HAIPaBJICHHOCTb B TEOMETPUU U (DU3UKE.
- BcemupHoe yMHOXEHUE.

- Bunbl cuctem ypaBHEHMI U CIIOCOOBI UX PEIICHMUS.

- KpunrorpaMmMbl — TallHONUCH MPOLLIOT0, HACTOSALIETO U OYYILETO.
- HenipepsiBHBIE 1pO0OH.

- [IpumMeHeHre CI0KHBIX MPOLIEHTOB B 9KOHOMUYECKUX pacyeTax.

- [TapannenbHOE MPOSKTUPOBAHHUE.

- CpellHre 3HaUCHUS U UX IPUMEHEHUE B CTATUCTHUKE.

- BexTopHoe 3aaHne MpsIMBIX U TUIOCKOCTEN B MPOCTPAHCTBRE.

- Clio)KeHre rapMOHUYECKUX KOJIeOaHuH.

- 'paduueckoe perieHre ypaBHEHUN U HEPABEHCTB.

- [IpaBuiibHBIE U TOYNIPABUIBHBIE MHOTOTPAHHUKH.

- Konnueckue ceueHust 1 UX IpUMEHEHHUE B TEXHHUKE.

- [lonatue nudpepernnana u ero NpUIOKEHUS.

- Cxembl TOBTOPHBIX UCTIBITAHUN bepHyin.

- UccnenoBanue ypaBHEHUI U HEPABEHCTB € TapaMeTPOM.

3. YCJIOBHUS PEAJM3AIIMMA PABOYEM TIPOTPAMMBI YUYEBHOM
JANCHOUIIJINHBI

3.1. O0pa3oBaTebHbIE TEXHOJIOTUH

Jns  peanuzanuu  paboueld mporpaMMbl  YICOHOM JAUCIUIIIMHBI TPUMEHSIOTCS
cienyrome oopa3oBaTeIbHbIe TEXHOIOTHUH:

- mpoOaeMHOe 00yUeHue;

- mudpepeHnrpoBaHHOE 00yUEHUE;

- IPOEKTHBIE U UCCIIE0BATEIHCKUE METOIBI O0yUCHUS;

- TNYHOCTHO-OPUEHTUPOBAHHOE 00yUCHHE;

- 00y4yeHue B COTpyIHMYECTBE (KOMaHIHas, TpynnoBas paboTa);

- "H(pOPMAITMOHHO-KOMMYHHUKAIINOHHBIE TEXHOJIOTHH.

3.2. Tpeb6oBanusi K  MHHUMAJIBHOMY  MAaTepHAJIbHO-TEXHHYECKOMY
o0ecrne4yeHHI0 Y4eOHOr0 nmpeaMeTa

Peamuzanms ydeOHOrO mpemMera TpeOyeT Hamuums y4eOHOro KaOuHeTa
MaTEeMaTHKH.

O0opynoBanye yueOHOro kabuHera:

- I0CAJI0YHBIE MECTA MO KOJIMYECTBY O0yHAIOIIUXCS;

- pabouee MeCTO Mpeno/iaBaTes;




- JUJAKTUYECKUHA KOMIUIEKT Yy4e€OHO-HArJSHBIX TOCOOMI MO JAUCHHUIUIUHE
MaTeMaTHhKa;

- MyJIbTHMEIMHBIC CPEICTBA OOYUCHUS 10 AUCITUTUIMHE MaTeMaTHKA.

TexHudeckue cpesicTBa OOyUeHUs:

- KOMIIBIOTED C JIMLIEH3UOHHBIM MTPOTPAMMHBIM 00€CTICUCHUEM;

- POEKTOP C PKPAHOM.

3.3. UudopmaunonHoe odecnevyeHue 00yueHust

OCHOBHBIE UCTOYHHKH:

1. Marematuka: anreOpa ¥ Hayajga MaTeMaTHYECKOIro aHalIu3a, reoMeTpus. Anredpa u
Hayajla MaTremaTtuueckoro ananu3a. 10-11 kmacc. Amumon III.A., Komsrun FO.M.,
TkaueBa M.B. u npyrue. - M: [Ipocsemenune, 2023,

2. Marematuka: anrebpa © Hayajla MaTeMaTHYECKOTO aHaliu3a, TeOMETpus.
I'eomerpus. 10-11 knacc. Aranacsu JI.C., byry3os B.®., Kagomues C.b. u apyrue. -
M: Ilpocsemenue, 2023.

JloTOJTHUTENIbHBIE UCTOYHUKHU:

1. Marematuka: yueonuk/ bammakos M.U.- 2-e uzn., crep. - M: KHOPYC, 2019.
(Cpennee npodeccroHabHOE 00pa30BaHME)

2. Maremaruka: anrebpa W Hayalla MaTeéMaTU4YeCKOro aHaiausza, reomerpus. 10-11
Kiaccel. AnreOpa u Hayaja MaTemMaTudeckoro ananuza. B 2 4. Yacte 1: YueOHUK 115
y4daniuxcsi 00pa3oBaTeNbHBIX opraHu3anuii (6a3oBeiii ypoBeHb)/Mopakosuu A.l.,
CemenoB I1.B.; Yacte 2. 3agayHuk il ydamuxcs oOpa3oBaTeIbHBIX OpraHU3aIui
(6a30BbIit ypoBeHs)) Mopakosuu A.I'. u npyrue; nmoa penaknueir Mopakosuua A.l'. -
M: Muemo3suna, 2018.

3. Maremaruka: anreOpa U Hayajga MaTeMaTHYECKOTO aHaIn3a, reoMeTpus. Anrebpa u
Hayajla MaremaTtudeckoro anHaiam3a. 10 kmacc. Humxonbckuit C.M., IloranoB M.K.,
PemetnukoB H.H. u apyrue. - M: IIpocseuienue, 2021.

NHTEepHET-UCTOYHUKH

1. Beepoccutiickue untepuer-oaumnuansl. - URL: https://online-olympiad.ru / - Tekcr:
3JICKTPOHHBIM.

2. Enunas xosutekius 1udpoBbIX 00pa3oBaTebHBIX pecypcoB. - URL: http://school-
collection.edu.ru_ - TekcT: 3JIEKTPOHHBIH.

3. Uadopmarmonnas cucrema «EmmHoe OKHO JocTynma K  oOpa3oBaTeIbHBIM
pecypcamy». - URL: http://window.edu.ru/_ - Tekct: 3JIeKTpOHHBIH.

4. Hay4nas anektponHas oubimoreka (HOB). - URL: http://www.elibrary.ru - Tekcr:
AJIEKTPOHHBIM.

5. OtkpeiThiii  KOuTeK. Marematuka. - URL: https://mathematics.ru / - Texkcr:

3JIEKTPOHHBIMN.
6. [lopropum matematuky. - URL: http://www.mathteachers.narod.ru / - Tekcrt:
3JIEKTPOHHBIMN.
7. CripaBOYHUK o MaTEMaTHUKE TS IIKOJIbHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / - TekcT: 37eKTpOHHBIA.

8. Cpennsisi maremarndeckas wHTepHeT mkoia. - URL: http://www.bymath.net/ -
TeKCT: AIEKTPOHHBIM.

9. ®enepanbubiii mopran «Poccuiickoe oopaszoBanue». - URL: http://www.edu.ru/ -
TeKCT: PNEKTPOHHBIM.
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@enepanbHbplii  HEHTp HHPOPMALMOHHO-00pa3zoBaTeiabHbIX pecypcoB. - URL:

http://fcior.edu.ru / - TekcT: 3MEKTPOHHBIH

4. KOHTPOJIb U OILIEHKA PE3YJbTATOB OCBOEHHUSI YYEBHOU
JAUCHUIIJINHBI

KonTpoab m omeHka pe3yiabTaTOB OCBOEHHS 00II€00pa30oBaTENbHON AUCIUIUIMHBI
pacKpbhIBAIOTCA  4epe3  JUCHUUIUIMHAPHBIC  pEe3yibTaThl, HANpaBJICHHbIE  Ha
dbopmupoBanue o0MKUX U MPOodecCHOHANTBHBIX KOMIETEHIIMN MO pa3aenaM U TeMam
colepkaHusi yyeOHoro marepuana. KoOHTponb M OIEHKa pPe3yJlbTaTOB OCBOECHUS
y4eOHOM JMCUMIUIMHBI OCYILIECTBISETCA MpernojaBaTesieM B IpoOLiecce MPOBEICHUS
KOHTPOJIBHBIX, TECTUPOBAHMs, YCTHOTO OMNPOCA, BBHIMOJHEHUS OOYYaAOIIUMUCS

HMHIANBUAYAJIBHBIX ITPOCKTOB, JTOMAIITHUX BaﬂaHHﬁ.

OK/IIK Pa3znen/Tema Tumn oleHOYHBIX
MeponpusITUs
OK 01. Berbupats criocoObl pelieHus 3aaa4 Tema 1.1, 1.2 TI-o/c, 1.3, | TectupoBanue
npodeccuoHaIbHOM 1eATEeNbHOCTH 1.411-o/c, 1.511-0/c, 1.6. VYceTHbI onpoc
MPUMEHUTEIBHO Temsr 2.1- 2.7, 2.8 Il-o/c, | MatemaTudeckuit
K pa3JINYHbIM KOHTEKCTaM 2.9. JIAKTAHT
Temsr 3.1 - 3.5, 3.6I1-o/c, | UnauBuayansHas
3.7. CaMOCTOSITETbHAS
Temor 4.1 - 4.4, 4.5I1-o/c, | paboTa
4.6, [IpencraBnenne
Temsr 5.1, 5.2, 5.3I1-0o/c, | pe3yabTaToB
5,4, 5.5I1-o/c, 5.6. MPaKTUYECKHUX
Temepr 6.1 - 6.5, 6.6I1-0/c, | paboT
6.7-6.9. 3amura
Temm 7.1, 7.2, 7.311-0/c, TBOPYECKUX paboT
74-7.1. KontponpHas
OK 02. Mcnosib30BaTh COBPEMEHHBIE CPEICTBA Tema 1.1, 1.2I1-o/c, 1.3, | pabota
MOMCKa, aHaJIN3a U UHTEPIpETAIluN 1.411-0/c, 1.511-0/c, 1.6. Beinonnenue
nHpopMmanuu, 1 nHGopmaronHsie TexHojorun | Temsr 2.1- 2.7, 2.8 TI-o/c, | 9Kx3aMEHaLMOHHBIX
JUTS BBITIOJTHEHUS 3a/1a4 TPO(EeCCHOHATLHON 2.9. 3aJIaHuM
JeITEIbHOCTH Temsr 3.1 - 3.5, 3.6I1-o0/c, | DkcnepTHOE
3.7. HaOJIIOICHHE
Temsr 4.1 - 4.4, 4.5I1-0/c, | BBIIIOJIHEHUSA
4.6. WHIVBUAYAJIBHON
Temsr 5.1, 5.2, 5.3I1-o/c, | caMOCTOSATEIBLHOM
5,4, 5.5I1-o/c, 5.6. padoTHI,
Temsr 6.1 - 6.5, 6.6I1-0/c, | MPaKTUYECKUX
6.7-6.9. pabor,
Temnr 7.1, 7.2, 7.311-0/c, 3aluTa
74-17.7 TBOPYECKUX paboT
OK 03. ITnannpoBath U pean30BbIBaTh Tema 1.1, 1.2I1-o/c, 1.3,
cobcTBenHoe npodeccuonanbHoe u auaHoctHoe | 1.4I1-o/c, 1.511-o/c, 1.6.
pa3BUTHE, IIPEANPUHUMATEILCKYIO Temsr 2.1- 2.7, 2.8 TI-o/c,
JeATeNbHOCTh B Ipo(ecCHOoHaIbHOM chepe, 2.9.
HCIIO0JIB30BATh 3HAHUSA T10 ITPABOBOU U Temsr 3.1 - 3.5, 3.6I1-o/c,
(MHAHCOBON TPAMOTHOCTH B PA3JIMYHBIX 3.7.
YKA3HECHHBIX CUTYalUsAX Temrur 4.1 - 4.4, 4.5I1-0/c,




4.6.

Temsr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.

Temnr 7.1, 7.2, 7.311-0/c,
74-7.7




OK 04. DddexTrBHO B3aUMOICHCTBOBATH U
paboTaTh B KOJJICKTUBE M KOMAH/IE

Tema 1.1, 1.2I1-o/c, 1.3,
1.4I1-0/c, 1.5I1-0/c, 1.6.
Temur 4.1 - 4.4, 4.5I1-0/c,
4.6.

Temur 5.1, 5.2, 5.3I1-0/c,
5,4, 5.5I1-o/c, 5.6.

Temnr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.

Temur 7.1, 7.2, 7.311-0/c,
74-7.7

OK 05. OcymiecTBiTh YCTHYIO U TUCBMEHHYIO
KOMMYHHKAIIHIO Ha TOCY/IapCTBEHHOM SI3bIKE
Poccniickoit ®enepanuu ¢ yaetom
0COOEHHOCTEN COLMAIIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

Tema 1.1, 1.2IT1-o/c, 1.3,
1.4I1-0/c, 1.5I1-0/c, 1.6.
Temnr 2.1- 2.7, 2.8 II-o/c,

2.9.
Temnr 3.1 - 3.5, 3.6II-o/c,
3.7.
Tewmnr 4.1 - 4.4, 4.511-o/c,
4.6.

Tewmsr 5.1, 5.2, 5.311-0/c,
5,4, 5.51T-o/c, 5.6

OK 06. ITposBiATH rpak1aHCKO-
MaTPUOTHYECKYIO MO3UIINI0, IEMOHCTPUPOBATH
O0CO3HAHHOE ITOBEJCHNE HAa OCHOBE
TPAUITMOHHBIX OOIIEYEIIOBEUECKHIX IIEHHOCTEH,
B TOM YHCJI€ C YU€TOM TapMOHM3AIUN
MEKHAIIMOHATILHBIX U MEXPEIIUTHO3ZHBIX
OTHOIIICHUM, TPUMEHSATh CTaHIAPThHI
AHTUKOPPYIIIMOHHOTO TTOBEICHUS

Tema 1.1, 1.2I1-o/c, 1.3,
1.411-0/c, 1.5I1-o/c, 1.6.
Temmr 2.1- 2.7, 2.8 II-o/c,
2.9.

Temur 4.1 - 4.4, 4.5I1-0/c,
4.6.

Temsr 5.1, 5.2, 5.3I1-o/c,
5,4, 5.5I1-o/c, 5.6.

Temnr 7.1, 7.2, 7.311-0/c,
74-7.7

OK 07. CozneiicTBOBaTh COXpaHEHUIO
OKpYXaloIlel cpeibl, pecypcocOepeKeHuIo,
MIPUMEHSTH 3HAHUS 00 M3MEHEHHUH KJIMMATa,
MIPUHIIUATIE OEPEXKITMBOTO TIPOU3BOJICTBA,

3¢ (HEeKTUBHO IEHCTBOBATH B UPE3BhIYANHHBIX
CUTYaIHIX

Tema 1.1, 1.2 IT-o/c, 1.3,
1.411-0/c, 1.5I1-0/c, 1.6.
Temur 2.1- 2.7, 2.8 I1-o/c,
2.9.

Temur 3.1 - 3.5, 3.6I1-o0/c,
3.7.

Temur 5.1, 5.2, 5.311-0/c,
5,4, 5.5IT-0/c, 5.6.

Temn1 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9

[1IK 2.3 Brinoaaesue jieueOHO-

JAUArHOCTHYCCKUX BECTCPUHAPHBIX MepOHpI/IHTI/Iﬁ

B YCJIOBUAX CIICHUAIIM3UPOBAHHBIX
ZKHUBOTHOBOJUYCCKUX XO3SMCTB

Tema 1.2 IT-o/c, 1.5 IT-o/c,
1.6. Temsr 2.8 IT-o/c, 2
Temnl 3.6 IT-o0/c,

Tewmn1 4.511-0/c, 4.6.
Temsr 5.3I1-o/c, 5,4, 5.5
IT-o/c, 5.6.

Temsr 6.1 - 6.5, 6.6I1-o/c,
6.7-6.9.

Temer 7.1, 7.2, 7.3I1-0/c,
74-7.17.




