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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
npodeccuoHanbHoro obpazoanus no crenuanbHocTH CIIO 36.02.03 3ooTexHus
(ITpuka3z Munnpocemenust Poccun ot Ne 546 ot 19 urons 2023 r.);

- Ilpuxa3 MunucrepcrBa mnpocsemieHus Poccuiickoit @enepanum Ne 796 ot
01.09.22 r. «O BHeceHnH U3MEHEHUI B (periepanbHble 00pa3oBaTeNIbHbIE CTAHAAPTHI
cpeaHero npodecCUOHAIBHOT0 00pa30BaHU»;

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

- IIpuka3za Munucrtepcta npocsemienuss 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»;

- [Ipuka3a MunuctepcrBa npocsemenus Poccniickoit @enepaunn ot 24.08.2022 Ne
762 «O0 yTtBepxkaenuu llopsiika opranuzanuu U OCYIECTBICHUSI 00pa30BaTeIbHON
JESTENBHOCTU MO 00pa30BaTENbHBIM MPOTrpaMMaM CpPeHEro MpodecCuOHANTBHOIO
o0pa3oBaHUsY;

-+ [Ipuka3za MunuctepctBa npocenieHuss Poccuu ot Ne 371 ot 18 mas 2023 roga
«O06 ytBepxaeHun (enepaabHO 00pa30BaTENIbHON NMPOrpaMMBbl CPEIHErO OOIIEro
o0pa3oBaHUsY;

- NpUMEpHOM paboueill mporpammsl  00II€00pPa30BATENIBHOM  TUCHUILIMHBI
«Marematnkay (0a30BbIii YpOBEHB) sl NMPOPECCHOHANBHBIX 00pa30BaTEIbHBIX
opranm3anuii (omoOpeno Ha 3acemanuu Ilemarormueckoro cosera ®I'BOY IO
WPIIO nporokosiom Ne6/2025 ot «18» anperst 2025 roxaa).

Opranuzatop-pazpadotunk: @PI'BOY BO Anraiickuii [[AY



COJIEP)KAHUE

1. O0mas xapakrepucTuKa padouyeil NporpaMmMspl Y4eOHOH AMCHUIIIMHBI
1.1. O6nacte npumMeHeHus: paboyeil mporpaMMbl

1.2. MecTo y4eOHOI NTUCUMIUIMHBI B CTPYKTYpe 00pa30oBaTeIbHON MPOrpaMMBbl
1.3. Henu u 3ampaun y4eOHON JUCHUIUIMHBI, TPEOOBaHUS K pe3yJbTaTaM OCBOEHUS
JTUCIUTUTUHBI

2. CTpyKTypa ¥ coaep:kaHue Y4eOHOM TUCUMIIIMHBI

2.1. O6beM yueOHOM NTUCIUITMHBI U BB y4eOHOM paboThI

2.2. TemaTU4eCcKuil IUIaH U COiepKaHUE yueOHON NUCIMILIMHBI

3. YcaoBus peajauzanuu padodeil nporpaMmbl Y4eOHOM TUCHUIINHBI

3.1. OGpa3oBarenbHbIC TEXHOJIOTUU

3.2. TpeboBanusi K MUHUMAJIbHOMY TEXHUYECKOMY OCHAIIIEHUIO

3.3. MudopmanmronHoe obecriedeHrne 00yueHus

4. KOHTPOJIb U OLICHKA OCBOCHUS Y4eOHOM IMCUUIIMHBI



1. OBIIASI XAPAKTEPUCTUKA PABOYEN TPOTPAMMBI YYEBHOM
JAUCHUTIIJIMHBI

1.1 ObsacTb npuMeHeHus: padoueil MporpaMMsl

PabGouass mporpamma yuebHoit nucummuinHel OJ[.07 «MartemaTuka» sBIsSIETCS
YacTbl0O OCHOBHOH 00pa3oBaTeNbHOM MporpaMMbl B paMKaxX MOATOTOBKH
crienuanucToB cpeanero 3BeHa 1o crnenuanbHocT CIIO 36.02.03 3o00TexHus Ha
0a3e OCHOBHOI'O 0011IeT0 00pa30BaHUsl.

1.2 MecTo y4eOHOM IMCUUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrPaMMbI:
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 y4eOHOHM AUCUMILUIMHBI, TPeOOBAHHUHA K pe3yJbTaTam
OCBOCHHS TUCHUIIIHHBI:

[IpropuTeTHBIMH LIETIMH 00yUYEHHUSI MaTeMaTUKe Ha 0a30BOM YPOBHE SIBISIOTCA

- (GopMHpOBaHHE UEHTPAIBbHBIX MATEeMATHUYECKUX MOHATUH (YUCIO, BEIMYMHA,
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 OKPYXKAIOIIEro MUpa, MOHUMAaHWE MATEMaTHUKU Kak
4acTH 00IIeH KyJIbTyphl 4YeIOBEYECTRA;

- pPa3BUTHE WHTEIUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOyYarommxcs,
[IO3HABATEJIbHOM  aKTUBHOCTH, HCCJIEJOBATEIIbCKUX YMEHUW, KPUTHYHOCTH
MBIIUICHHS], UHTEPECA K U3YUYECHHUI0 MAaTEMAaTUKH;

- (QopmupoBanue ¢GYHKIUOHATBHOW MaTeMaTHYEeCKOM TIpaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMAaTUYECKUE ACTIEKTHI B PEAJIBHBIX KU3HEHHBIX CUTYAlUsAX U MPU
U3YUYEHUU JPYTUX IUCLUIUIMH, MPOSIBIEHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEM,
dbopMynHpoBaTh UX Ha A3BIKE MATEMATUKU U CO37aBaTh MAaTEeMAaTHYECKHE MOJIEIH,
OPUMEHATh OCBOCHHBIM MAaTeMaTHYECKHIl anmapar [Js pelIeHUs MPAKTHUKO-
OPUEHTHPOBAHHBIX 3ajad, 3a1a4 npodeccuoHaIbHOM NEeSATENbHOCTH,
UHTEPIPETUPOBATH U OLIECHUBATH MOJIYYEHHBIE PE3YIIBTATHI.

OcBoeHue Kypca JUCUUILTMHBI «MaTtemMaTuKay MpearnonaraeT peeHue ciaeayoImx
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, MaTeMaTHYECKUMH 3HAHUSAMH U YMEHUAMHU, HEOOXOAUMBIMU IS U3YUCHHUS
Y OCBOCHHMSI M30paHHOM CHIEMAIbHOCTH HA COBPEMEHHOM YPOBHE;  Pa3BHUBATh
JIOTUYECKOE  MBIIUIEHUE, AJITOPUTMUYECKYIO  KYJIbTYpY, IPOCTPAHCTBEHHOE
BOOOpaK€HHE, MaTeMAaTUYECKOE€  MBIIUIEHHE W  HHTYWULHUIO, TBOPYECKUE
CIIOCOOHOCTH, HEOOXOAUMBIE JJIs IPOJIOJKEHHSI CAMOCTOSTENIBHOM JAESTENbHOCTHU B
o0acTM MaTeMaTWKH W €€ MPWIOKEHWH B Oyaymedl mnpodeccuoHaIbHON
NEeSATENbHOCTH;

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



HACTOPUEH PA3BUTHS MATEMATUKH, 3BOJIOLHUEN MATEMATUUYECKUX HUJIEH; TTOHUMAHUS
3HAYMMOCTH MaT€MaTUKU JJIs1 HAY4YHO-TEXHUYECKOT O Mporpecca.

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

Ilsianupyemblie pe3yJbTaThl OCBOEHHUsI 001e00pa30BATEIbHON IUMCIHUILVIMHBI 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 Pa3InIHBIM
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-UCCIIeI0BATENHCKON 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
KU3HEJCSATENIbHOCTH;

- 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;

- [1P611 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
(mmuHa, yroJ, Tomaas, 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




KOMIIJICKCHOTO Yucia, hopma
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
WHTEPIpETAINN
uHpopmanuu, u
nH(pOpMaLMOHHbIE
TEXHOJIOTUH JUIsS
BBITIOJIHEHUS 3a7a4
npohecCuoHaTBHOM
NeSITeIbHOCTH

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

- JIP37 coBeplieHCTBOBaHUE
SI3BIKOBOM M UMTATEIIHLCKOM
KYJBTYpHI KaK CpeJICTBA
B3aMMOJICCTBHS MEXKITY
JIOJIbMU U MTO3HAHUS MUDA;

- JIP38 oco3HaHue 1IEHHOCTH
HAy4YHOM JI€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 (hopMaTax ¢ y4eToM
Ha3Ha4YeHHs HHPOpMAIHH U
1[eJIeBO ayTUTOPUH, BBIOUpAs
ONTUMATBHYIO HOpPMY

HECHHOCTH

- [IPGS ymeTs onepupoBaTh
HNOHATHUSIMU: pallMOHAIbHAs
(GyHKIMS, TOKa3aTeabHas
GyHKUMs, creneHHas QyHKIMS,
norapudmuueckas QyHKIus,
TPUTOHOMETpHUUECKHEe QYHKIUH,
oOpaTHble QYHKIIMH; YMEHHE
CTPOUTH IpaMKu U3YUYEHHBIX
GYHKITUHN, UCTIOTH30BATh
rpaduky npu U3y4eHUn
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 wucmnons30Bath cpeacTBa
UH(POPMALMOHHBIX U
KOMMYHHUKAITHOHHBIX
TEXHOJIOTMH B PEILICHUN
KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX H
OpraHM3aI[MOHHBIX 3aJ]a4 C
coOmtoeHneM TpeboBaHuM
IPTrOHOMHUKH, TEXHUKH
0e30I1aCHOCTH, TUTHEHEI,
pecypcocOepekeHusi, TPaBOBBIX
Y STHYECKUX HOPM, HOPM
nH(pOpMaMOHHON
0€30MacHOCTH;

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

OK 03 ITnaaupoBath

U PeaIn30BbIBATh
coOCTBEHHOE
npodecCuoHaNbHOE

U JIMYHOCTHOE
pasBuTHE,
MpeANPUHUMATENBCKYIO
JeSITENbHOCTD

B NpodeccroHalIbHON
cdepe, UCIOIL30BAThH
3HAHUA

110 IPaBOBOM U
(MHaHCOBOM
IrPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIUIX

B o0Js1acTu 1yxoBHO-
HPABCTBEHHOT0 BOCITUTAHUSA:
- 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
POIUTENSAM 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,
TPUTOHOMETPHUUECKUE YPaBHEHUS
Y HEPaBEHCTBA, UX CUCTEMBI;

- [IP610 ymeTh onepupoBaTh
MNOHITUSIMA: MHOTOTPAHHUK,
ceueHre MHOTOTpaHHUKa, KYO,
napasuiesienune1, npusma,
nupamuia, purypa u
MOBEPXHOCTh BpallleHus,
HWIMHJIP, KOHYC, ap, cdepa,
cedeHus (pUrypol BpalleHus,
IJIOCKOCTh, Kacarommascs 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
BpAIEHMs], UX CEUEHHsI OT PYKH,




JIeiCTBUAAMU:

a) caMOOpraHu3anus:

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

- MP43 camocTosITensHO
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 OTICHKA
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 YCHeXy, OINTUMHU3M,
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,
KOOPJMHATHI BEKTOPA, CKAISIPHOE
IIPOU3BEICHUE, YTOJ MEXTY
BEKTOPAMH, CyMMa BEKTOPOB,
MIPOU3BEICHUE BEKTOPA Ha
YHUCJI0; HAXOUTh C IIOMOIIIBIO
M3YYEHHBIX (HOPMYT KOOPAMHATHI
CepeIrHbl OTPE3Ka, pacCTOSHUE
MEXy IBYMSI TOUKaMU




K COYYBCTBHIO u

COTICPEKMBAHHMIO;

- MP57 commanbHBIX HaBBIKOB,

BKJIFOUAOIIUX CII0COOHOCTH

BBICTPAWBAaTh OTHOIICHUS C

JIPYTUMH JTFOJBMH, 3200 THUTHCS,

IPOSIBIISITH HUHTEpEC u

paspemars KOHQIHKTHI
OK 04 D¢ dexTnBHO - JIP2 TOTOBHOCTD Kk | - [IP68 ymeTs onepupoBath
B3aUMOJICHCTBOBATh U CaMOpPa3BUTHIO, MOHATUSIMU: CIIyYailHbIN ONBIT U
paboTaTh B KOJUICKTUBE | CAMOCTOSITEITLHOCTH U | cimydaiiHoe cOOBITHE,
¥ KOMaH/Ie CaMOOIIPE/ICIICHHIO; BEPOSITHOCTH CITyJaitHOTO

- MP4 oBnameHue HaBBIKAMU
y4eOHO-UCCIEeI0BATEIBCKOM,
MIPOEKTHOM ¥ COLMAJIBHOMU
JIeSITEILHOCTH;

OBjaaaenue
YHHMBepPCAJIbLHbIMH
KOMMYHUKATHBHBIMU
JAeHCTBUSIMM:

0) coBMecTHasi
JeATEJIbHOCTD:

- MP35 noanmars n
HCIIOJIb30BaTh MPEUMYIIECTBA
KOMaHIHOU U
WHIIMBHUIYIBHOW paOOTHI;

- MP37 npunumaTts uenu
COBMECTHOH JeSITEIbHOCTH,
OpPraHU30BHIBATH U
KOOPAMHHUPOBATD JICHCTBHUSI T10
€€ TOCTHIKEHUIO: COCTaBJIATh
IJIaH JICUCTBUM, paclpeesiTh
pOJIHM ¢ yU€TOM MHEHHIA
YY4aCTHHKOB 00CYX/1aTh
pe3ynbTaThl COBMECTHOM
paboTHI;

- MP40 koopauHupoBaTh 1
BBITIOJTHSATH pabOTy B YCIIOBUAX
peanbHOT0, BUPTYaJIbHOTO U

KOMOUHUPOBAHHOTO
B3aUMOJICHCTBHUS;

- MP41 OCYIIECTBIIATh
IO3UTHBHOE  CTPATETHYeCcKOe
IOBEJICHUE B  Pa3IMUYHBIX
CUTYyalusX, IIPOSIBIISITD

TBOPYECTBO U BOOOpaKEHHE,
OBbITh MHUIIMATUBHBIM.
Osananenue
YHHBepCAJbHBIMHU
peryJsiTHBHBIMHA
ACHCTBUAMM:

r) IpUHATHE ce0st W APYIruX

COOBITHSI; YMETh BBIYUCIIATD
BEPOSITHOCTH C UCIIOJIb30BAHUEM
rpadu4ecKux METOJIOB;
NPUMEHSTH (POPMYIIBI CIIOKEHUS
Y YMHOKEHHSI BEPOATHOCTEH,
KOMOHMHATOpHbIE (PaKThl U
(bopMyIIBI IPU pELICHUH 3a/1aY;
OIICHUBATh BEPOSITHOCTH
peasbHbIX COOBITHI; 3HAKOMCTBO
CO CITy4aliHbIMU BEJIMYMHAMU;
yYMEHHE NMPUBOUTH TPUMEPHI
MPOSIBJIEHUS 3aKOHA OOJBIINX
YHCEJl B IPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUAX




JIOJEH:
- MP59 npuHrMarhe MOTUBBI U
apryMEHThI IPYruXx JIOJIEH IpH

aHaImn3e pe3yabTaToOB
JESITENIbHOCTH;
- MP60 mpusHaBate cBOE

IIpaBO W IIPAaBO APYTUX JIIOAEH
Ha OIINOKH;

- MP61 pa3BUBATH
CMOCOOHOCTh TIOHMMATh MHp C
TIO3HIIAH JIPYTOTO YEeJIOBEKa

OK 05 OcymecTBasaTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO Ha
roCyJapCTBEHHOM
s3b1ke Poccuiickoi
denepannu ¢ yueToM
0COOEHHOCTEMN
COITMAIIBHOTO 1
KYJIbTYPHOTO
KOHTEKCTa

B o0gacté 3cTeTMYecKoro
BOCIIMTAHUS:
- JIP20 3CTETHUECKOE

OTHOIICHHE K MHpPY, BKIIIOUas
ACTETHKY OBbITa, HAYYHOTO W
TEXHHUYECKOTO TBOPYECTBA,
criopTa, Tpyaa u
OOIIECCTBEHHBIX OTHOIIICHHUIA;

- JIP21 CITOCOOHOCTH
BOCIIPHHHMATH pa3IuYHbIC
BHJIBI WCKYCCTBA, TPATUIUN H
TBOPYECTBO CBOETO M JIPYTHIX

HapOJIOB, ONIYIIATh
SMOIIMOHAIBHOE BO3JEHCTBUE
HUCKYCCTBA;

- JIP22 yOeXIEeHHOCTh B
3HAYNMOCTH JUIA JIMYHOCTH U
o0IrecTBa OTEUYECTBEHHOIO WU

MHPOBOTO HCKYCCTBA,
STHHYECKUX KYJIbTYPHBIX
TpaJUII u HapOJHOTO
TBOPYECTBA;

- JIP23 TOTOBHOCTh K

CaAMOBBIPAKCHUIKO B  PA3HbIX
BUJaX HCKYCCTBa, CTPEMJICHUC
IMPOABJIATH Ka4dycCTBa
TBOp‘IGCKOﬁ JIMYHOCTH,

OBJ1aeHne
YHUBEPCAJIbHBIMH
KOMMYHHMKATHBHBIMHU
NefCTBUSIMH:

a) o0meHue:

- MP30 OCYUIIECTBJISTh
KOMMYHHKaIUH BO BCEX
cdepax KHU3HU;

- MP31 pacro3HaBaThb
HeBepOaIbHbIE cpeacTBa
oOI1eHus, TOHUMAaTh 3HauYEHUE
COLIMANIBHBIX 3HAKOB,
pacrio3HaBaTh  MPEINOCHIIKU

KOHQIMKTHBIX  CUTYallud M|

- [IP67 ymeTs onepupoBaTh
MOHSITUSMU: CPETHEE
apudMeTHIecKoe, MeIuaHa,
HanOoJIbllIee U HAUMEHbIIIEe
3HAYCHMUS, pa3Max, JTUCTIEPCHS,
CTaH/IapTHOE OTKJIIOHEHHE
YUCJIOBOTO HAbOpa; yMEHHE
W3BJIEKATh, MHTEPIIPETUPOBATH
MH(pOpPMALNIO, TPEICTABICHHYIO
B TaOIHIaX, HAa TUarpaMmax,
rpadukax, oTpaxxarollyro
CBOMCTBA peabHbIX MTPOLIECCOB
U SIBJICHUU; TIPECTABIATH
MH(}OPMALIHIO C TOMOIIbIO
TaOHI] ¥ IUarpamm;
HCCJIEIOBATh CTAaTUCTHUECKUE
JaHHbIE, B TOM YHCIIE C
MpUMEHEHHEM I'paduyecKux
METOJIOB 1 IEKTPOHHBIX
CPEICTB;

- [IP69 ymeTh onepupoBaTh
HNOHITUSIMU: TOUKa, IIpsiMasi,
IJIOCKOCTh, IPOCTPAHCTBO,
JIBYTpaHHbIN yTOJI,
CKpEILHUBAIOIINECs MPSIMbIE,
napauieIbHOCTh U
NEPIEeHIUKYISIPHOCTD MPSMBIX U
IUIOCKOCTEH, YTroJI MEeXIY
MPSIMBIMU, YTOJI MEX]Ty IIPSIMOM
U TUIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT
TOYKH JI0 MJIOCKOCTH,
paccTosiHUE MEXTy TPSIMBIMU,
PacCTOSTHUE MEXKIY
MJIOCKOCTSIMU; YMETh
MCIIOJIb30BATh MPU PEIICHUN
3a/1a4 U3y4eHHbIe (PaKThI U
TEOPEMBI INIAHUMETPUU; YMEHUE
OIICHUBATh pa3Mepbl OOHEKTOB
OKpYXKaIoIero Mupa




CMSr4aTh KOH(JIUKTHL;
- MP34 pa3BepHyTO U JOTUYHO
U3JIaraTh CBOIO TOUYKY 3PEHHUS C

HCIIOJIb30BAHUEM  A3BIKOBBIX
CpeACTB
OK 06 IIposBraTh - JIP1 oco3Hanue | - [IPG13 ymers onepupoBath
rpaXx<JaHCKoO- 00yyaroUMMUCS ~ POCCUMCKOW | MOHATHUSAMU: MPSIMOYTOJIbHAS
MaTPUOTHYECKYIO IpaXXIaHCKOW UIEHTUYHOCTH; CUCTEMa KOOPJIMHAT,
MTO3UIIUIO, - JIP4 ueneHampaBl€HHOE | KOOPAUHATHI TOUYKH, BEKTOP,
JEMOHCTPUPOBATh pa3BUTHE BHYTPEHHEH MO3ULUKU | KOOPJIMHATHI BEKTOPA,

OCO3HAHHOE IOBEJICHUE
Ha OCHOBE
TPaAUIMOHHBIX
POCCUHCKHUX JYXOBHO-
HPaBCTBEHHBIX
IICHHOCTEH, B TOM
4yHuCIIe

C y4eTOM
rapMOHM3aLUN
MEKHAIIMOHAJIBHBIX

1 MEKPEITUTHO3HBIX
OTHOILIEHUW, TPUMEHSATH
CTaHJApPThI
AHTUKOPPYILIMOHHOTO
ITOBEJICHUS

JUYHOCTH Ha OCHOBE JYXOBHO-
HpaBCTBeHHI)IX HCHHOCTCfI
HapOJI0B Poccuiickoit
denepaunm, UCTOPUYECKUX H
HaHI/IOHaJ'IBHO-KYJ'II)TypHI)IX

TpaauLIUi, ¢dbopMupoBaHue
CUCTEMBI 3HAUYMMBIX
LIEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK,
AHTUKOPPYINIIUOHHOTO
MHPOBO33PEHUS,
IIPaBOCO3HAHUS,
JKOJIOTHYECKOU KYJIbTYpBI,

CIIOCOOHOCTH CTaBUTh LIENU H
CTPOUTH KU3HCHHBIC IIJIaHBI;

B uyactm  rpaxaaHckoro
BOCIIMTAHUSA:

- JIP6 oco3HaHHEe CBOHX
KOHCTHUTYIIMOHHBIX TIpaB U
00s13aHHOCTEH, YBa)KCHHE
3aKOHa ¥ TIPABOTIOPSIKA;

- JIP7 MIPUHSTHE
TPaAMIIMOHHBIX
HaI[MOHAJIbHEIX,
00II[eYEIOBEYSCKUX
T'YMaHUCTHYCCKUX u
JIEMOKPATUYECKUX [ICHHOCTEH;
- JIP8 TOTOBHOCTh
MIPOTHBOCTOSTH HJIE0JIOTHH
IKCTPEMHU3MA, HaIMOHAIM3MA,
KceHo(poOuH, IHUCKpUMHUHAIIUN
1o COLIMAILHBIM,
PEIUTHO3HBIM, pPacoBbIM,
HaIlMOHAIBHBIM MPU3HAKAM;

- JIP9 TOTOBHOCTHL BECTH
COBMECTHYIO JIeATEIbHOCTh B
UHTEepecax IPa)XJaHCKOTO
oOmiecTBa,  y4acTBOBaTb B
camMoyTpaBIeHUN B
0011e00pa3oBaTeNnbHOM
OpraHu3aIuu u JIETCKO-
FOHOIIECKUX OpraHU3aIusX;

CKaJIIPHOE TTPOU3BEICHUE, YOI
MEXy BEKTOpaMH, CyMMa
BEKTOPOB, TPOU3BEIACHUE
BEKTOPA Ha YUCJIO; HAXOIUTh C
MTOMOIIIBIO U3YYEHHBIX (POPMYIT
KOOPJMHATHI CEPEIUHBI OTPE3KA,
paccTosTHUE MEXIY ABYMS
TOYKaAMU;

- [IP614 ymeTs BbIOMpATH
MOIXO TSI U3YYEHHBIA METOT
JUTSL peTlIeHUs 3aa4H,
pacro3HaBaTh MaTeMaTHICCKUE
(bakThl 1 MaTEeMaTUYECKHE
MOJIEJIA B IPUPOTHBIX U
0OIIIECTBEHHBIX SIBJICHUSX, B
HCKYCCTBE; YMEHHE MPUBOJUTD
pUMEpPbl MaTEMaTHYECKUX
OTKPBITUHA POCCUHCKOH U
MHPOBOM MaTEMATHYECKON
HayKH.

- [IP68 ymeTh onepupoBaTh
MOHATUSAMMU: CIIy4allHbIN OIBIT U
ciy4aitHoe COOBITHE,
BEPOSITHOCTH CITy4aitHOTO
COOBITHSI; YMETh BBIYUCIIATD
BEPOSITHOCTH C UCIOJIb30BAHUEM
rpaduyecKkux MEeToI0B;
MPUMEHSTH (POPMYIIBI CIIOKEHHS
¥ YMHOKEHHSI BEPOSITHOCTEH,
KOMOWHATOpHBIC (PAKTHI U
(dbopMyIBI IPU pELICHUH 3a]1aY;
OIICHUBATh BEPOSITHOCTH
pealbHbIX COOBITHI; 3HAKOMCTBO
CO CIy4allHBIMU BETTMYUHAMU;
YMEHHE MMPUBOJAUTH TPUMEPHI
MPOSIBIICHUS 3aKOHA OOJBIINX
qrcenl B IPUPOIHBIX U
OOIIECTBEHHBIX SBJICHUSAX




- JIP10 YMEHHE
B3aMMO/ICIICTBOBATh c
COI[MATIbHBIMA MHCTUTYTaMU B
COOTBETCTBUU C MX (YHKIHSIMU
Y Ha3HAYCHUEM;

- JIP11 FOTOBHOCTh K
T'yMaHUTapHOU U
BOJIOHTEPCKOM I€SITENBHOCTH;
NaTPUOTUYECKOTO
BOCIIMTAHMS:

- JIP12 cdopmupoBaHHOCTH
pOCCUIiCKOU I'PaKIaHCKOU
WUJIEHTUYHOCTH, TMaTPUOTH3MA,
YBaXEHUS K CBOEMY Hapouy,
YyBCTBA OTBETCTBEHHOCTHU
nepen PonmHoM, ropmoctu 3a
CBOM Kpaii, cBor0 Pomuny, cBOM
SI3BIK U KYJBTYPY, MPOILIOE U
HacTosIIIee
MHOTOHAIIMOHAJILHOTO  HapoJia
Poccun;

- JIP13 IIEGHHOCTHOE
OTHOIIICHUE K
TOCYJapCTBEHHBIM CHMBOJIAM,
HWCTOPUYECKOMY U MIPUPOTHOMY
HacIeamIo, MaMITHUKAM,
TpaguuusaM HapoaoB Poccuwu,
JnocTkeHusM Poccun B Hayke,
HCKYCCTBE, cropre,
TEXHOJIOTUSIX U TPYIE;

- JIP14 uaeiHas
yOeXAeHHOCTh, TOTOBHOCTH K
CITy’KEHUIO u 3alluTe
OreyecTBa, OTBETCTBEHHOCTH
3a ero cyan0y;

- MP1 OCBOCHHBIE
00yJaroIuMucs
MEXIIPEAMETHBIC TOHATUS U
YHHUBEpCaIbHbIE y4eOHbIE
JIEeHCTBUSA (perynsTUBHBIE,
[I03HABAaTENIbHEIE,
KOMMYHUKATHBHbIC);

- MP3 cmocobHOCTE  HMX
HCI0JIb30BaHHUSA B
MO3HABATEILHOM U COIIUATIbHOM
MpaKTHUKe, TOTOBHOCTD K
CaMOCTOSITENIbHOMY
MJIAaHUPOBAHUIO Hu
OCYIIECTBJIEHUIO yueOHOU

JESATENIBHOCTH,  OpraHHU3aluu
y4eOHOTO COTpPYAHHUYECTBA C
NEAArornuyeCKuMuU




pabOTHUKAMU U CBEPCTHUKAMH,
K Yy4acTUIO B IOCTPOEHHUM
VHIMBUIyaJIbHOU
00pa3oBaTebHON TPACKTOPHH;
- MP4 oBnaneHue HaBbIKaMHU
y4eOHO-UCCIEeI0BATENBCKOM,
MIPOEKTHOM U COLIMAIBbHOMN

JeSITEITBHOCTH
OK 07 ConeiictBoBarh | - He mnpuHUMaTh JAeiictBus, | - [IP64 ymers onepupoBarthb
COXpaHEHHIO PUHOCAIIIE Bpel | MOHATHAMHU: QyHKIHS,
OKpYXKaroILlEen Cpeapl, OKpYXKarollEen cpeae; HenpepbIBHAs (PYHKIHSA,
pecypcocOepexeHHIo, - JIP34 ymeTh mpOTHO3UPOBAThH | MPOM3BOJIHASA, IEpBOOOpa3Hasl,

MIPUMEHSTH 3HaHUsI 00
W3MEHEHHUH KIIMMaTa,
TIPUHITUTIBI
OEepeKITUBOTO
IIPOU3BO/ICTBA,

3¢ deKTUBHO
NENCTBOBATH B
Ype3BbIYAHBIX
CUTYaIHsIX

HeOaronpusiTHbIE
9KOJIOTUYECKHUE  TOCIEACTBUS
NPEIIPUHUMAEMBIX JIEHCTBUH,
MPEeA0TBPAIATh UX;

- JIP35 pacmuputrh ONBIT
JESITETLHOCTH  YKOJIOTUUECKOU
HaIpaBJIEHHOCTH;

0) 6azoBbIE
HccJie0BaTe/IbCKue
nefCcTBUSA:

- MP18 naBath O11€eHKY HOBBIM
CUTYaIMsIM, BHOCUTH
KOPPEKTHUBBI B JIEATEIHHOCTD,
OLICHUBATh COOTBETCTBUE
pe3ylbTaTOB LIENSIM,;

- MPI19 pa3pabaTeiBaTh IJ1aH
perieHust mpooOJeMbl ¢ y4eTOM
aHanu3a AMEIOIINXCSA
MaTepuaIbHbIX u
HEMaTepUalbHbIX PECYPCOB;

- MP20 OCYILIECTBIISATh
L eJIeHaPaBICHHBIM MIOUCK
HepeHoca CpeicTB U CrocoOoB
NEUCTBUSA B
npodeccuoHanbHyI0 Cpeay;

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

0) coBMecTHast
AesAITeIbHOCTD:

- MP39 npemiaratb HOBBIE

ITPOCKTHI, OLCHUBATHL HUIACHU C
MMO3UIINH HOBH3HHEI,
OpUTHHAJIBHOCTH,

HpaKTquCKOﬁ 3HAYMMOCTHU

OIIPENIEIICHHBIN UHTETPAN; YMETh
HAXOJIUTh MPOU3BOIHBIE
AJIEMEHTapHbIX DYHKIUH,
UCIIOJIb3YSl CIIPAaBOYHbBIE
MaTepuaibl; UCCIEN0BaTh B
MPOCTEUIINX CITyqastX PyHKITUU
Ha MOHOTOHHOCTb, HAXOJUTh
HauOoJIbIINE U HAUMEHbIITNE
3Ha4YeHUsI (PYHKIIHI; CTPOUTH
rpaduKy MHOTOUJIEHOB C
MCIIOJIb30BaHUEM armapara
MaTeMaTHYeCKOT0 aHalln3a;
MPUMEHATH MPOU3BOHYIO MPU
pEeIlIeHNH 3a]]a4 Ha JABM)KCHHUE;
pelaTh MpaKkTHUKO-
OpUEHTUPOBAaHHBIC 3a/1a4M Ha
HauOOJIbIINE U HAUMEHbIITNE
3HA4YEHUS, HA HaX0X/ICHUE MYyTH,
CKOPOCTH U YCKOPEHHUS;

- [IP611 ymeTrp onepupoBath
MOHITHUSIMU: IBKEHUE B
MIPOCTPAHCTBE, OI0O0HbBIE
¢burypsl B mpoCTpaHCTBE;
HCI0JIb30BaTh OTHOILIEHHE
IJI0MIAe TOBEPXHOCTEN U
00beMOB MOJOOHBIX GUTYp TIPH
peIlIeHnH 3a/1a4;

- [IP611 ymeTh BHIYHCIATH
FEOMETPUYECKHUE BETUYHHBI
(nMHA, YroJl, TUIOIIa b, 00bEM,
IUIONIA/Ib IOBEPXHOCTH),
UCIOJIB3YS U3y4EHHBIE (POPMYIIBI
1 METObI




IIK 2.3. OcymiecTBisTh
KOHTPOJIb
CBOEBPEMEHHOCTHU U
OLIEHKY X0Ja
BBITIOJTHEHUS
TEXHOJIOTUYECKUX
onepauuid v 3aJJaHUi 1Mo
MIPOU3BOJICTBY
TPOIYKIINH, €€
IIEPBUYHON
nepepaboTKe U
XPaHEHUIO
WCTIOJTHUTEIISIMU.

OBJaageHue
YHHMBEPCAJIbLHbIMH
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 JCUCTBUHN, PACTIPEIEIIATh
PO C y4ETOM MHEHHUI
Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOM:
paboThI

- [IP614 ymets BBIOMpATH
MOIXOISIINN U3YYEHHBIA METO
JUISl pELLICHHUs 334U,
pacro3HaBaTb MaTEMaTUYECKUE
(baxThl 1 MaTeMaTHYEeCKUEe MOJICITH
B IIPUPOJIHBIX M OOIECTBEHHBIX
SABJICHUSX, B HICKYCCTBE; YMEHUE
IPUBOJUTH PUMEPDI
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

O0beM 00pa3oBaTebHOM NMPOrPaMMbl THCHMILIHHbI 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 opuenmuposantnoe), | 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 MPOPECCHOHAIBHOM U B TOBCEIHEBHOW JEATENbHOCTH. MHOXECTBO, K 2.3’
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, CIe/ICTBUE, JOKa3aTeIbCTBO
Tema 1.2. Copepxanue yueOHOro Marepuasa 2
Uucna v BBIYUCIEHUS Harypanenble n nensie uncna. [Ipu3Haku aennMocTy Lenblx yucelnl. ParmoHanbHbIe 4yHcla.
OOBIKHOBEHHBIE M JIECATUYHBIC IPOOU, TPOIEHTHI, OECKOHEUHBIE MEPUOIUYECCKUE IPOOH.
Apudmernueckue omepanuyl C palUOHAIBHBIMH YHUCJIaMH, HpeoOpa3oBaHUS UHCIOBBIX
BeIpakeHUI. JlelicTBUTENbHBIE 4YHMcla. PalMoOHAlbHBIE MW UPpPAMOHAIBHBIE YHCIA.
Apudmernueckue onepanuu ¢ AeUCTBUTEIbHBIMU 4uciaMu. [IpuOmmkEHHbIE BBIUMCICHHUS,
MIpaBUJIa OKPYIJICHMS], IPUKUKA U OLICHKA PE3YJbTAaTa BbIUUCICHUI
Tema 1.3 Copep:xaHue y4eOHOIro MmaTepuasa 4
ToxnectBa u ToxnectBa U TOXIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb ypaBHEHUS.
TOXIACCTBCHHBIC HepaBeHnctBo, pemieHue HepaBeHCTBA. MeToJ MHTEpBalioB. PemieHue 1eiablx U APOOHO-
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 PALlMOHAJIBHBIX YpPAaBHEHUW M HeEpaBeHCTB. 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 JUIS pEIIeHUs NPUKIAJHBIX 337ad U3 pa3IMYHBIX
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 MATCMATUYCCKUX 3aa4 U 3a1a4 U3 pa3IMIHbIX oOJacren HAayKHu "
peanbHOM )KU3HU

Tema 1.5. Coaepikanue yueOHOro MaTepuajia 2
[TocnenoBarensHOCTH [locnenoBarenpbHOCTH, ~ CIOCOOBI  3aJaHMsl  TOCJEI0BATEIbHOCTEM. MoHOTOHHBIE
U IPOrPECCUU [IOCJIE0OBATEIbHOCTU. ApudMeTnyeckass W TeOMeTpUuYecKas Iporpeccuu. beckoHeuHO
yObIBatomasi ~ reomerpuueckass — mporpeccus. Cymma — OeckoHeYyHO  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
KonTpoabHas padora Nel. BxogHol KOHTpoJIb 2
Pazjen 2. Crenenn u kopHu. CTeneHHasi, nokas3arejbHas u jJorapupmudeckasi yHkuumn 42 OK 01, OK 02, OK
Tema 2.1. Conep:xaHue y4eOHOro MaTepuaja 4 03, OK 04, OK 05,
Apugpmernueckuii KopeHb | ApudMeTHUIeCKnuil KOpeHb HATYpadbHOU creneHu. JIefcTBrs ¢ apu()METHUCCKUMH KOPHIMU OK 06, OK07
N—0il CTeNEeHMU. N—0#l CTeNEeHMU. [IK 2.3
Tema 2.2 Conep:xaHue y4eOHOro maTepuasa 4
Crenenu. CtannapTHas Crenenp ¢ 1ensiM mokasareneM. CranmapTHas ¢dopma 3amuch JACHCTBUTEIHHOTO YHCIIA.
¢dbopma 3anucu Wcnonb3oBanue mnoaxoxsmend ¢GopMbl 3amucu JACUCTBUTENBHBIX YHCEN IS peIICHUS
JNEHUCTBUTEIBLHOTO YUCIIA MPAKTUYECKUX 3a7a4y M IMpeAcTaBieHUs NaHHBIX. CTENeHb C palMOHAIBLHBIM [MOKA3aTeIeM.
CgoiictBa ctenenu. [IpeoOpa3oBanre BbIpaKE€HH, COAEPIKAIIUX CTEIEHU C pAllMOHATIBbHBIM
M0Ka3aTesIemM
Tewma 2.3. Copep:xaHue y4e0HOIro MmaTepuaja 4
Crenennas ¢pyHKIUS Crenennas (yHKIus ¢ HATypaJbHBIM W IeNbIM Toka3ateneM. EE cBoiictBa u rpaduk.
CpoiicTBa u rpaduK KOpHs N-Oi CTENeHH
Tema 2.4. | Conepxxanue y4eOHOro MaTepuasa 4
Hppaumnonaibubie IIpakTHyeckune 3aHATHS
YpaBHEHUSI 1 HEPABEHCTBA | PemieHne nppalmoHalIbHbIX YPaBHEHU U HEPABEHCTB
Tema 2.5. Iokasarensbusle | CoaepskaHue y4eOHOro MaTepuaJia 6
YpaBHCHHS U HepaBEeHCTBA | [[oka3zarenbHble ypaBHEHUS U HEPABEHCTBA
Tema 2.6. Jlorapugm Coaepikanue yueOHOro MaTepuajia 6

yncia. CBOUCTBa
sorapu¢pmMoB

Jlorapudm uncna. Jlecstuunsle U HaTypajbHbIe Jorapudmsl. [IpeoOpazoBaHne BbIpaXKeHUH,
coJiepKaluX JOTapu (MBI




Tema 2.7. Iloka3arenbHast
u JorapudmMuueckas
(byHKIMY, YpaBHCHHUS,

Conepxanue yueOHOro Marepuasa

[Toxa3zaTtenpHast u morapudmudeckas GyHKIMH, UX cBOKCTBA U rpaduku. Jlorapupmmuueckue
ypaBHEHHS U HEPAaBEHCTBA

HEpPaBEHCTBA
Tema 2.8. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHME 4
Jlorapudmsl B ipupoie [Mpumenenne norapudma. Mcropus paszsutusi maremartuku. Jlorapudmuueckas crnupaib B
U TEXHUKE npupose. Ee warematunueckue cBoicTBa. Hcmonb3oBanue rpadukoB (QyHKUMA IS
HCCIEA0BaHUs MPOLECCOB M 3aBUCUMOCTEM, KOTOPBIE BO3HUKAIOT IIPU PELICHHUM 3a7a4 W3
pa3IMYHbIX 00J1aCTe HAYKH U peasIbHOM JKU3HU
Tewma 2.9. Conep:xxanue yueOHOro Marepuasa 2
IIpumenenue ypaBHenul, | Mcmonb3oBanue rpadukoB (yHKIWN JUIST pElIeHUs YpaBHEHWA W JMHEWHBIX CHCTEM.
CUCTEM U HEPABEHCTB [IpumeHeHne ypaBHEHHUIA, CUCTEM M HEPABEHCTB K PEIICHUIO0 MATEMATUYECKUX 3a/1a4 U 3a7a4
K PELICHUIO 3a1a4 13 pa3IU4HbIX 00JacTel HAyKH U pealibHOM JKHU3HU
KonTtpoabHas pa6ora Ne 2
Pasznea 3 IlpsiMble M IU10CKOCTH B IpocTpaHcTBe. KOOPAMHATHI M BEKTOPHI B IPOCTPAHCTBE 30 OK 01, OK 02, OK
Tema 3.1. Copep:xaHue y4eOHOro marepuasa 4 03, OK 04, OK 05,
[ToBTOpEeHUE OcHoBHbIe puryphl, pakTel U Teopembl TUIAHUMETPUU. OCHOBHBIC TIOHATHS CTEPEOMETPHUHU. OK 06, OK07
mianuMeTpun. OcHoBHBIE | Touka, mpsiMasi, TUIOCKOCTh, MPOCTPAHCTBO. [loHATHE 00 aKCHOMATHYECKOM ITOCTPOCHHH [1IK 2.3
MIOHSATHS CTEPEOMETPUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUH U CIIEICTBHS U3 HUX
Tema 3.2. Copep:xaHue y4eOHOIro MmaTepuaja 6
[IpsiMble U TIIOCKOCTH B3anMHOe pacnosiokeHue NpsIMBIX B IMPOCTPAHCTBE: IMEPECEKAIOIINECS, NapajljieibHble U
B POCTPAHCTBE. cKpenuBampomuecs mnpsaMble. [lapamienbHOCTh NPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
ITapannenbHOCTb NPAMBIX, | MapajulebHBIE MPSMbIE B MPOCTPAHCTBE, MAPALICIBHOCTh TPEX MPSAMBIX, MApaLICIbHOCTD
MPSIMOM U TJIOCKOCTH, NpSAMOM U IIJIOCKOCTH. YTJIbl C COHAINPABICHHBIMU CTOPOHAMH, Yol MEXIy NPSIMbIMHU B
IIJIOCKOCTEMN npocTtpanctBe. [lapamienbHOCTh IJIOCKOCTEW: MapajielbHble IUIOCKOCTH, CBOMCTBA
napajuienbHbIX Iuiockocteil. [Ipocreiime npocTpaHCTBEHHbIE (UTYphl Ha IIOCKOCTH:
TeTpasdAp, KyO, mapajuienenurne i, HOCTPOSHUE CEUeHUI
Tema 3.3. Conep:xaHue y4eOHOIro MmaTepuaja 4
[lepneHMKYIApPHOCTD [lepneHUKyYISIPHOCTD NPSAMOM U IJIOCKOCTHU: NEPIEHAUKYISIPHBIE MIPSIMbIE B POCTPAHCTBE,
MPSIMBIX MpsIMbIE MapajuIeNIbHbIE U NEPHEHANKYISPHBIE K TIIIOCKOCTH, MIPU3HAK MEPIEHANKYISIPHOCTH
U IIJIOCKOCTEN NPSAMOM U TJIOCKOCTH, TEOPEMA O IIPSAMOM MEPIIEHANKYISIPHOMN TIIIOCKOCTH
Tewma 3.4. Conepxanue yueOHOro Marepuasa 4

VYTrasl MEXIy NpSAMBIMU
U IUIOCKOCTSIMU

VYTIubl B IPOCTPAHCTBE: YroJl MEXKAY MPSAMOM U IUIOCKOCTBIO, IBYTPAHHBIN YroJl, JIMHEWHBIN
yroja JBYrpaHHOro yria. llepneHaukynsp ¥ HaKJIOHHBIE: pPACCTOSHUE OT TOYKH [0
IUIOCKOCTH, PAcCTOSTHUE OT NPSMOM 1O IUIOCKOCTH, MPOEKIMs (UIypbl Ha IUIOCKOCTb.




[lepneHIUKYIAPHOCTD IIJIOCKOCTEH: IIPU3HAK IEPIEHIUKYISIPHOCTH [BYX INIOCKOCTEH.
Teopema o0 TpEX nepHeHaMKYIIIpax

Tema 3.5. Conepxanue yueOHOro Marepuasa 4
Koopannats! 1 BEKTOpPBI Bextop Ha muiockocTu U B npocTpaHcTBe. C0KeHHe W BBIYUTAHUE BEKTOPOB. Y MHOXKEHME
B IIPOCTPAHCTBE BEKTOpAa Ha uucio. Pa3noxeHue BeKTOpa IO TPEM HEKOMIUIAHAPHBIM BeKTOpam. lIpaBuio
napajuienenuiena. PemieHue 3amad, CBSA3aHHBIX C IPUMEHEHUEM IIPAaBWII JIEUCTBUU C
BekTOopamu. [IpsAmoyronpHas cucrema KOOpAuHAT B IpocTtpaHcTBe. KoopauHatel BEKTOpA.
[IpocTteitmme 3amayu B KOOpAWHATaX. YTOJI MEXIy BekTopamu. CKaJaspHOE MPOU3BEICHUE
BEKTOPOB. Bbruncrienue yriioB Mex1y IpsMbIMU U TUIOCKOCTSMHU. KOOpAMHATHO -BEKTOPHBII
METO/1 IPH PEIICHUH T€OMETPUUYECKUX 3a]1a4
Tema 3.6. IIpogeccHoHAILHO OPHEHTHPOBAHHOE COJACPKAHUE 6
[IpsimbIe ¥ IIOCKOCTH Pacnionokenrie TpSAMBIX M TUIOCKOCTEH B OKpyXKarwomeMm Mupe (Ipupoje, HCKYCCTBE,
B IIPAKTUYECKKX 3aJa4aX | apXUTEKType, TeXHHKe). PelieHne npakTHKo-OpueHTUPOBAHHBIX 3aa4
Tema 3.7. Copep:xaHue y4eOHOro marepuaja 2
Pemenne 3anau. IIpsaMele | Pemenne 3amau Ha HaxXOXJIEHHUE TEOMETPHUECKMX BEJIMYMH C WCIIOJIH30BAHWEM armrapara
U TUIOCKOCTH, KOOPAMHATHI | BEKTOPHOM anreOphI
U BEKTOP KonTpoabHasi pabora Ne 3
Pasznea 4. OcHoBbI TPpUTrOHOMeTPUHU. TpUroHoMeTpuueckue GyHKuuu 26 OK 01, OK 02, OK
Tema 4.1. Copep:xaHue y4eOHOro Mmarepuaja 6 03, OK 04, OK 05,
OcHoBbl Tpuronomerpun | CuHyc, KOCMHYC W TAaHIEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHTEHC OK 06, OK07
YHCJIIOBOIO apryMeHTa. Tpuronomerpuyeckas OKPY>KHOCTB, OIpeneciICHUE [IK 2.3
TPUTOHOMETPHUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa
Tema 4.2. OcHOBHBIE Conep:xaHue y4eOHOro Mmarepuasa 6
TPUTOHOMETPUYECKHUE [IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BhIpaKeHH. (OCHOBHBIE TPUTOHOMETPHUECKUE
TOXJECTBA (hopmMyIbl
Tema 4.3. Conep:xaHue y4eOHOIro MmaTepuaja 6
Tpuronomerpuueckue Oynkuus. Ilepuonmyeckue ¢yHkiuu. TpuroHomerpuueckue (QyHKUIMH, WX CBOMCTBA H
GyHKUIMHU, UX CBOHCTBa M | rpaduKu
rpaduxu
Tema 4.4. Coaepikanue y4eOHOro MaTepuajia 6
Tpuronomerpuueckue Tpuronomerpuueckue ypaBHeHus. [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
YpaBHEHUSI U HEPABEHCTBA
Tema 4.5. IIpodeccHoOHAILHO OPHEHTHPOBAHHOE COAEPKAHUE 2

Hcnonbp3oBanue
TPUTOHOMETPUU

HpOBe,Z[eHI/Ie MPaKTUYCCKUX PpacCyYCTOB IO (I)OpMYJ'IaM TPUTOHOMCTPHUH. Hcnons3oBanue
Ppa(pI/IKOB (byHKI_[I/Iﬁ AJI UCCIICAOBAHUSA TTPOHCCCOB U BaBI/ICHMOCTCﬁ, KOTOPBIC BO3HUKAKOT




B npodeccuoHaNTbHON

MIPU PELICHNUH 33734 U3 IPYTUX YU4EOHBIX AUCIHUIUIUH U PEaTbHOM KU3HU

chepe
Tema 4.6. Coaepikanue yueOHOro MaTepuajia 2
Pemenue 3amau Tpuronomerpruueckue GyHKIMH, TOKIECTBA U YPABHEHUS
TPUTOHOMETPHUHU KontpoJsbHas padora Ne 4
Paszpgen S. MHOrorpaHHMKH M TeJ1a BPallleHUs 34 OK 01, OK 02, OK
Tema 5.1. Cojaepikanue yueOHOro MaTepuajia 8 03, OK 04, OK 05,
MHororpaHHUKu [ToHsiTHE MHOTOTpaHHHUKA, OCHOBHBIE AJIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE M HEBBIYKIIbIE OK 06, OK07
MHOTOTPAaHHUKH; pa3BEPTKa MHororpaHHuka. IIpusma: n-yrosibHas npusMa; TIpaHU H K 2.3
OCHOBaHHUS MPHU3MBbI; MpsAMas M HAKIOHHAs NPU3MbI; OOKOBasi M TOJHas TOBEPXHOCTh
npu3Mel. [lapannenenumnesn, npsMOYyrojpHBIM Mapaienenumnes U ero cBoicrsa. [lupamunaa:
N-yrojibHas NMHUpaMuja, TPaHU M OCHOBAaHUE NMUPaMU[bI; OOKOBas U IOJIHAsT MOBEPXHOCTh
MUpaMHbl; TpaBWIbHAS M yCeYEHHAs NHpaMuja. OJIEMEHTbl MPU3Mbl M MUPAMMIIBI.
Brrunicienue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHau, YIiIbl
Tema 5.2. Copepxanue yueOHOro Marepuasa 6
[IpaBunbHbIE [IpaBuibHBIE MHOTOTPAHHUKU: TIOHSATHE MPABUIBHOIO MHOTOI'PAHHUKA; IPAaBUIIbHAS MPU3Ma
MHOTOTpPaHHUKH. U TpaBUJIbHAs MUpPaMUJa; MpaBUIIbHAs TPEYrojbHAas MUpamMUAa U MPaBUIbHBIA TETPasdp;
[Tnomanas moBepXHOCTH ky0. IlpencraBnenre o MpaBUIBHBIX MHOTOIPAHHUKAX: OKTadAp, JOJEKAdAp M HUKOCadap U
MHOTOTPAHHUKOB np. CedeHuss mpu3Mbl W TnHpaMuabl. [lmomans OOKOBOM MOBEPXHOCTH U IOJTHOM
MMOBEPXHOCTH TPSMON TPHU3MBI, IUIONIA b OCHOBAaHUM, TeopeMa O OOKOBOW IMOBEPXHOCTH
npsiMoii pusMmbl. [1omanas 60k0BOI MOBEPXHOCTH U MOBEPXHOCTH MPABHILHON MUPAMUIBL,
TeopeMa O IJIoN[aau OOKOBOM MOBEPXHOCTH YCEUEHHOM MUPaMUIbI
Tewma 5.3. Conep:xaHue y4eOHOro marepuasa 8
Tena Bpatenus Hunuaapuyeckas MOBEPXHOCTb, OOpasyollue NUWIMHIPHUYECKOH TMOBEPXHOCTH, OCh
UWIMHAPUYECKOW MOoBepXHOCTH. LlunuHap: ocHOBaHuST U OOKOBas MOBEPXHOCTD,
oOpa3ymolas U oCh, MIOIaas, OOKOBOM M MOJIHON MOBEpXHOCTH. KoHMYecKast MOBEPXHOCTb,
oOpa3yrolire KOHHYECKOH MOBEPXHOCTH, OCh M BEPILIMHA KOHUYECKOW noBepxHOCTH. KoHyc:
OCHOBaHUE W BEpIIHMHA, 00pa3ymollas U OCh, IJIOHIaJAb OOKOBOW M TOJHOW MOBEPXHOCTH.
YceuéHHbIN KOHYC: 00pa3ylolire U BbICOTa, OCHOBaHMS M O0KoBas moBepxHocThb. Cdepa u
miap: IEeHTp, paguyc, TUaMeTp, IUIOLIaJb MOBEPXHOCTH chepbl. B3zaumHoe pacnosnoxeHue
cdepsl U IIIOCKOCTH, KacaTellbHas MJI0CKOCTh K cdepe, miomanb chepsl. M3o0paxenue ten
BpAIllCHUsI Ha IUIOCKOCTH. Pa3BépTka nuiaMHApa U KOHyca
Tema 5.4. Coaepikanue yueOHOro MaTepuajia 6

O0beMBl W IUIOLIAIA
MMOBEPXHOCTEN TeN

[Tonsitue 06 06vEMe Tena B npoctpancTBe. OCHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00
00BbEME MPSAMOYrOJILHOTO TMapajieNienunesa M CIEACTBUS M3 He€. 00beM NHpaMuabl U




npu3mbl. O0bEM IUIUHIPA, KoHyca. O0BEM mapa u rwiomanb chepsl. [lonoOHsie Tena B
npoctpancTBe. COOTHOIICHUSI MEXAY IUIONIAAIMHU TTOBEPXHOCTEH, 00bEMaMu IOJJOOHBIX Tell.
Ceuenus uwiauHApa (MapauleIbHO U MEPIEHIUKYISIPHO OCH), CEUYEeHHMs KOHyca
(mapanienbHOE OCHOBAHUIO U IPOXOSIILEe Yepe3 BEPIINHY), ceueHus apa. MHOrorpaHHuK,
ONMCAHHBIN 0K0JIO cepbl; cepa, BNUCAaHHAS] B MHOTOI'PAaHHUK WM B TEJIO BPAlllEHUS

Tema 5.5. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJACPKAHME 4
JIB>xeHue B CuMMeTpusi B HIPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, HPSIMON, IUIOCKOCTH.
MIPOCTPAHCTBE. DNEeMEHThl CHMMETPUU B MHUPAMHJIAX, MapajUIesIeUIeax, MPaBUIbHBIX MHOTOTpaHHUKAX.
Ceuenust 1 KOMOMHAIH CuMMeTpust B MpUPOJE, apXUTEKType, TEXHHKE, B ObITy, B mpodeccuu. Vcnonb3oBaHue
IPOCTPAHCTBEHHBIX QHUTYp | NBIKSHUH B MPOCTPAHCTBE MPHU pelleHUU 3a/1a4. [10CTpoeHHe CeueHU MHOTOTPAHHUKOB U
B Mpo(hecCuoHaTBHBIX Ten BpamieHus. Meroa cinenoB. KomOuHanus Tenm BpalleHUs YW MHOTOTPAHHUKOB.
3ajayax Wcnonb3oBaHne KOMOMHALIMH MHOTOIPAaHHHMKOB M T€JI BpalleHUsT B  IPAKTHKO-
OPUEHTUPOBAHHBIX 3aJ[auax
Tema 5.6. Copep:xanue y4eOHOro marepuaja 2
Pemenue 3anau. Borunicnenue BenuuuH (JUIMHA, Yroj, 00beM, IUJIOL[aJb IMOBEPXHOCTH) TE€OMETPUUYECKUX
MHororpaHHuKu U Tena ¢buryp, ucnosb3ys uzydeHHsle GopMyinsl U MeToibl. [locTpoeHne ceueHnii MHOTOrpaHHUKOB
BpalleHUs METO/IOM CJIEJIOB, BBINOJHEHHE (BBIHOCHBIX) IJIOCKUX YEpTEX el W3 PUCYHKOB IMPOCTHIX
00BEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y
KontpoJsbHas pabora Ne 5
Paznen 6. [IpousBoanas u nepBoodpasHas GyHKIHH 44 OK 01, OK 02, OK
Tema 6.1. Copep:xaHue y4e0OHOro MmaTepuaja 2 03, OK 04, OK 05,
MOHOTOHHOCTb U [IpomMexxyTKH MOHOTOHHOCTH (YHKITMH. MakCUMyMbl 1 MUHUMYMBI GyHKIIMUA. Hanbospiee OK 06, OK07
AKCTPEMYMBI (PYHKITUH. Y HauMEHbIIIeE 3HAaUCHHE (PYHKIIMH Ha TIPOMEKYTKE [IK 2.3
Touku 3KcTpEMyMa
Tema 6.2. Conep:xaHue y4eOHOIro MmaTepuaja 6
Ionstue HenpepriBHOCTH | HenpepbiBHBIC (hyHKIIMK. MeTOI HHTEPBAJIOB ISl PEIICHUST HEPABEHCTB
¢bysakun. Meron
WHTEPBAJIOB
Tema 6.3. Conep:xaHue y4eOHOIro MmaTepuaja 8
[IpounssogHas. IIpousBoanas QyHkuuu. I[eomeTpudyeckuid ©  (QU3MUECKUH CMBICT  POM3BOJHOM.
I'eomerpuuecknii u [IpousBonHbIe d1eMEHTApHBIX (QYHKUUNA. DOpPMyYJBl HAXOXKACHUS TPOU3BOJHON CYMMBI,
(buznuecKkuit CMbICI MIPOU3BEACHUS U YACTHOTO (PYHKIIUN
MIPOU3BOIHOMN
Tema 6.4. MoHoToHHOCTE | CoepskaHue Y4eOHOro MaTepuaJia 4




¢ynkuuu. Toukn

[TpumeneHre MPON3BOIHON K UCCIIEAOBAHHIO (PYHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

IKCTpEMyMa
Tema 6.5. Coaepikanue yueOHOro MaTepuajia 6
HauGonsmiee u HaxoxneHne HanOOJbIIero ¥ HAUMEHBIIIETO 3HaYeHUS (YHKIMH Ha oTpe3ke. [IpumeHeHme
HauMEHbIIIee 3HAYCHUS MIPOM3BOJHOM JJIi HAXOXACHUS HAWIYYIIEro peHleHus B MPHUKIAJHBIX 3ajadax, s
GbyHKIIH OTIpeJICIICHUsI CKOPOCTH IPOIIecca, 3aaHHOTO (OPMYIIOH W rpadruKoM
Tema 6.6. Haxoxnenue IIpogeccuoHaIbLHO OPHEHTHPOBAHHOE CO/IeP:KAHME 6
ONTHMAJILHOIO pesynbrara | [IpuknagHsle 3a1a4u, B TOM YHCIE COUAIBHO-DKOHOMUYECKOTO U (PU3UYECKOTO XapaKTepa,
C MMOMOUIBIO MPOU3BOJHON | MX pelIeHHe CPEICTBAMU MaTEeMaTHUECKOTO aHAIIN3a
Tema 6.7. Conepxxanue yueOHOro Marepuasa 6
ITepBooOpasnas pynkunu | [lepBooOpasHas. Tabauia nepBooOpa3HbIX
Tema 6.8. Copep:xaHue y4eOHOro marepuasa 4
IInomane KpuBOJIMHEWHON | IHTETpan, ero reoMeTpuyeckwidi W (PU3WUYECKHH CMBICI. BpIuuciieHHe wWHTETrpaia IIo
Tpanenuu. Popmyia ¢dbopmyne Herorona-Jleltonuma
Hprotona — Jleitoania
Tema 6.9. Copep:xanue y4eOHOro marepuasa 2
[Ipumenenune Pemenue 3amauy Ha nmpuMeHEHUE MPOU3BOJHON M MHTErpaja AJis BBIYMCIECHUS (PU3NUECKUX
MIPOU3BOTHOM BEJIMYMH U TUIOMIaIei
U TIEpBOOOpa3HOM KonTpoabHnas pa6ora Ne 6
byHKIIUN
Paszen 7. Teopusi BEpOSITHOCTEH M CTATHCTHKA 32 OK 01, OK 02, OK
Tema 7.1. Copep:xaHue y4eOHOTro MmaTepuaja 2 03, OK 04, OK 05,
[IpencraBnenue naHHBIX [IpencraBienre AaHHBIX C MOMOIIBI0 Tabmui] W nuarpamMm. CpemHee apu@MeTHUECKOE, OK 06, OKO07
u omnucaTenbHas | MeauaHa, HauWOOJIbIIee W HAaWMCHBIIEE 3HAYCHUS, pa3Max, AWCIEPCHUs, CTaHIapTHOE IIK 2.3
CTaTUCTUKA OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
Tema 7.2. Conep:xaHue y4e0HOIro MmaTepuaja 6
CnyyvaiiHble cOOBITHS. CnyyaiiHple SKCIEPUMEHTHI (OIBITHI) U CIy4ailHble COOBITHS. DIIEMEHTapHbIE COOBITHS
Onepaunn Haz | (ucxonsl). BeposTHOCTB ciydaliHOTO cOOBITHS. BIM30CTh 4acTOTHI U BEPOSTHOCTH COOBITHIA.
COOBITUSIMU CnydaiiHple OMNBITHI C PAaBHOBO3MOXKHBIMM 3JIEMEHTApHBIMH COOBITUSIMU. BeposTHoCTH
COOBITUH B OMBITAX C PABHOBO3MOHBIMH JIEMEHTAPHBIMU COOBITUSMHU.
Omnepauuu Haja COOBITUSMHU: TepeceyeHHe, OObEIMHEHHUE, MPOTUBOIOJIOKHBIE COOBITHSL.
Huarpammel  Oiinepa. ®opmyna ClI0XKEHUS BEpPOSTHOCTEH. YCIOBHas BEPOATHOCTD.
YMHOXeHUEe BepoATHOCTEH. [lepeBo ciaydaiiHOro okcnepumeHTa. QPopMyna IMOJHOU
BeposATHOCTH. HezaBucumple coObITUs
Tema 7.3. IIpogeccuoHaIbHO OPHEHTHPOBAHHOE COJICP:KAHME 8




BepostHocTh
B IIPO(hECCHOHATBHBIX
3agauax

[lepBuunas o00paboTKa CTAaTUCTUYECKHX MJaHHBIX. [paduueckoe wuX MpencTaBICHHE.
HaxoxxneHne cpeqHHMX XapaKTepHCTUK, HaOM0AaeMbIX AaHHBIX. OIIEHKa BEpPOSITHOCTH
cOOBITUSI B TNPO(ECCHOHATBFHONW AEATENbHOCTH, pelleHHe Mpo(ecCHOHATBHBIX 3aqad Ha

BEPOSATHOCTh  COOBITHSA, TNPUMEHEHHE CTaTUCTHYECKMX  METOJOB Il pelIeHUs
po(decCHOHANBHBIX 33124
Tema 7.4. Conepxxanue yueOHOro MarepuaJja 4
DneMeHTbI KombOunatoproe mpaBmino ymHOkeHus. [lepectanoBku u Qakropuan. Yucio codeTaHHi.
KOMOMHATOPUKHU Tpeyronbauk [lackans. @opmyna 6unoma HproToHa
Tema 7.5. Conepxxanue yueOHOro Marepuaja 2
Cepun bunapHblii cnydyaiiHbI ONBIT (MCHBITAHUE), ycleX W Heynadya. HezaBucuMble MCHBITAHUS.
MIOCJIEIOBATEIbHBIX Cepusi HE3aBUCHMBIX HCHBITAHHHN 10 TiepBOro ycmexa. Cepusi HE3aBHCHUMBIX HCIBITAaHUN
HCIIBITAHUI beprymm
Tema 7.6. Copep:xaHue y4e0OHOro MmaTepuaja 6
. Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOCTE. Jlmarpamma pacnpenesieHus.
Ciny4aliHble BEJIMYUHBI U I . 6
pUMeEpHI paclpeIeICHH, B TOM YHCIIE, TEOMETPUIECKOE U OMHOMHAIBHOE.
PAaCHPEACCHHIA. UucnoBbie XapaKTEPUCTHKHU CTy4alHBIX BETMYHH: MAaTEMAaTUYECKOE OKHUIaHHE, TUCTIEPCUS U
MaTeMaTquCKoeu . CTaHJapTHOE OTKJIOHEeHHe. [IpuMepbl MpUMEHEHUsT MaTeMaTHYeCKOTO OKHJIaHUS, B TOM
OKHJIAHHE CLyHanHOU yluclie B 3a7adaX U3 IIOBCEIHEBHOM >KM3HU. MareMaTH4ecKoe OKHUIaHhe OMHapHOM
BCIHHHET CIy4ailHOM BeNW4YuHBl. MaTemaTuyeckoe OXHJIaHHE CYMMBbl CIIy4alHbIX BEJIWUYMH.
Maremaruueckoe OXUAAHUE W JUCIEPCUS TEOMETPUYECKOT0 U OMHOMMAIBHOTO
pacrnpeieneHuit
Tema 7.7. Conep:xaHue y4eOHOro Mmarepuaja 2
3akoH OOJBIIMX 4YHCEN. | 3aKOH OOJBIIMX YKCET M €ro pojb B HayKe, MpUpoje U odiiecTBe. BoIOOpouHBI MeTO
HenpepriBHbIE ciiy4aliHbIE | UcclieOBaHMi. [IpuMepbl HENMpPEepBIBHBIX CIIYYaWHBIX BeJIWYUH. [IOHATHE O IUIOTHOCTH
BETTUYHMHBI pacnpeneneHus. 3adayd, MPUBOJAALIME K HOpPMalIbHOMY pacmpeaeneHuto. [loustue o
(pacmipenienenus) HOPMAaJILHOM pachpeeieHuu
HopmaneHoe KoutposabHasi pagora Ne 7 2
pacnpezeneHue
IIpomexyTouynas arrecranus (JK3amMeH) 6
Bcero: 232




Temwt pecpepamos (00x1a008)

- 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 ).
- OyHKIMH B OKPY’KAIOLIEM HAac MUpeE.

- 3ameyarenbHasi KOMOMHATOPHKA.

- [losiBnenue u pa3BuTHE YHCIIA.

- BexToph! 1 uX MpuUKiIaJHas HAPABJIEHHOCTh B TEOMETPUHU U (PU3UKE.
- BcemupHoe yMHOXEHUE.

- Bunbl cuctem ypaBHEHMI U CIIOCOOBI UX PEIICHMUS.

- KpunrorpaMmMsl — TalfHONKCH MPOIIIOTO, HACTOSALIETO U OYTYILETO.
- 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 KoJIeOaHu M.

- '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 ypaBHEHNUH U HEPABEHCTB € IapaMETPOM.

3. YCJIOBHUS PEAJM3AIIMMA PABOYEM TIPOTPAMMBI YUYEBHOM
JANCHOUIIJINHBI

3.1. O0pa3oBaTebHbIE TEXHOJIOTHH

Jns  peanuzanuu  paboueld mporpaMMbl  YICOHOM JAUCIUIIIMHBI TPUMEHSIOTCS
cienyrome oopa3oBaTeIbHbIe TEXHOIOTHUH:

- mpoOaeMHOe 00yUeHue;

- mudpepeHnrpoBaHHOE 00yUEHUE;

- IPOEKTHBIE U UCCIIE0BATEIHCKUE METOIBI O0yUCHUS;

- TUYHOCTHO-OPUEHTUPOBAHHOE 00YUYCHHUE;

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

- "H(pOPMAITMOHHO-KOMMYHHUKAIINOHHBIE TEXHOJIOTHH.

3.2. Tpeb6oBanusi K  MHHUMAJIBHOMY  MAaTePHAJIbHO-TEeXHHYECKOMY
o0ecrne4yeHHI0 Y4eOHOr0 nmpeaMeTa

Peanuzanusa ywyeOHOro mpeamera TpeOyeT Hamuuusi ydeOHOro kaOuHeTa
MaTEeMaTHKH.

O0opynoBanye yueOHOro kabuHera:

- I0CAJI0YHBIE MECTA MO KOJIMYECTBY O0yHAIOIIUXCS;

- pabouee MeCTO Mpeno/iaBaTes;




- JUJAKTUYECKUNA KOMIUIEKT Y4eOHO-HArJsHBIX TOCOOMI MO JAUCHUIUIMHE
MaTeMaTHhKa;

- MYJIbTUMEIUIHBIE CpeicTBa OOYUYEHUS MO JTUCIUILUIMHE MaTeMaTHKa.

TexHuyeckue cpeacTBa 0OyYeHHUs:

- KOMIIBIOTED C JIMLIEH3UOHHBIM MTPOTPAMMHBIM 00€CTICUCHUEM;

- IPOEKTOP C HKPAHOM.

3.3. HudopmaunonHoe odecnevyeHne o0yueHust

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: ainrebpa M Hayajla MareMaTMYeCKOro aHallu3a, TeOMETpHs.
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 00pa30BaHMNE)

2. Maremaruka: anrebpa W Hayalla MaTeéMaTU4YeCKOro aHaiausza, reomerpus. 10-11
Kiaccel. Anrebpa u Hayajga MaTeMaTudeckoro ananuza. B 2 4. Yacte 1: YueOHUK 115
y4daniuxcsi 00pa3oBaTeNbHBIX opraHu3anuii (6a3oBeiii ypoBeHb)/Mopakosuu A.l.,
CemenoB I1.B.; Yactp 2. 3amauyHuK AJid y4aliuxcs oOpa3oBaTENbHBIX OpraHU3alMiMA
(6a30BbIit ypoBeHs)) Mopakosuu A.I'. u npyrue; non pegakuueit Mopakosuua A.T. -
M: Muemo3suna, 2018.

3. Maremaruka: anreOpa U Hayajga MaTeMaTHYECKOTO aHaIn3a, reoMeTpus. Anrebpa u
Hayajla MatemaTtudeckoro anHamms3a. 10 kmacc. Huxomsckuit C.M., Iloramos M.K.,
PemetnukoB H.H. u apyrue. - M: IIpocseuienue, 2021.

NHTEepHET-UCTOYHUKH

1. Beepoccuiickue natepHeT-oaummuansl. - URL: https://online-olympiad.ru - Tekcr:
3JICKTPOHHBIM.

2. Enunas xoyutekius mugpoBeIX 00pa3oBaTelbHBIX pecypcoB. - URL: http://school-
collection.edu.ru_ - TekcT: 3JIEKTPOHHBIH.

3. Uadopmarmonnas cucrema «EmmHoe OKHO JocTynma K  oOpa3oBaTeIbHBIM
pecypcamy». - URL: http://window.edu.ru/ - Tekct: 31eKTpOHHBIH.

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

3JIEKTPOHHBIN.
5. OtkpeiThiii  KOuTeK. Marematuka. - URL: https://mathematics.ru / - Texkcr:
3JIEKTPOHHBIMN.
6. [lopropum matematuky. - URL: http://www.mathteachers.narod.ru / - Tekcrt:
3JIEKTPOHHBIMN.
7. CripaBOYHUK 1o MaTeMaTHKeE IS IIKOJIHUKOB. - URL.:

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

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHHMS YYEBHOH
JUCHUIIJINHBI
KoHTpoJb M olleHKa pe3yJbTaTOB OCBOCHHS 00IIeO0pa30BaTEIIbHOM JHCIMILUTHHBI
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pacKphIBalOTCS  4Yepe3

JTUCHUIIIMHAPHBIE

pe3yIbTaTHhl,

HaIpaBJICHHLIC

Ha

dbopmupoBaHue oOMMX U NpodecCHOHATBHBIX KOMIIETCHIIMN MO pa3jenaM U TeMam
conepkaHusi yyeOHoro marepuana. KoHTponb M OIEHKAa pPe3yJbTaTOB OCBOECHUS
y4eOHOM MHUCIUIUIMHBI OCYIIECTBISETCS MpenojaBaTeleM B MpoOIecce MPOBEICHUS

KOHTPOJIbHBIX, TCCTHPOBAHUA,

YCTHOTO  OIpoca,

VHJIMBU1YaJbHBIX MPOEKTOB, TIOMAITHUX 33/1aHUMN.

BBIITOJTHCHU O6y‘la}OH_[I/IMI/IC$I

OK/IIK Paznen/Tema THI oleHOYHBIX
MeponpusTUs
OK 01. Berbupath criocoObl pelnieHus 3a1aq Tema 1.1, 1.2 TI-o/c, 1.3, | TectupoBanue
npohecCHOHATBFHON IEATEILHOCTH 1.411-o/c, 1.511-0/c, 1.6. YcTHsIi onpoc
MPUMEHUTEIBHO Temur 2.1- 2.7, 2.8 II-o/c, | MaremaTnuecKkuii
K pa3JINYHbIM KOHTEKCTaM 2.9. JIAKTAHT
Temsr 3.1 - 3.5, 3.6I1-o/c, | UnauBuayansHas
3.7. CaMOCTOSITeTbHAS
Tewmnor 4.1 - 4.4, 4.511-o/c, | paboTa
4.6. [IpencraBnenue
Temnr 5.1, 5.2, 5.311-0o/c, | pe3yapTaToB
5,4, 5.5I1-o/c, 5.6. MPaKTUYECKUX
Temspr 6.1 - 6.5, 6.611-0/c, | paGoT
6.7-6.9. 3amura
Temur 7.1, 7.2, 7.311-0/c, | TBopuecKkux paboT
74-7.17. KonTtponbHas
OK 02. Mcnonp30BaTh COBpEMEHHBIC CPECTBA Tema 1.1, 1.21T-o/c, 1.3, | pabora
MOMCKa, aHaJIN3a U UHTEPIpETaIluN 1.411-o/c, 1.511-0/c, 1.6. Beinonnenue
nHpopMmanuu, 1 naHGopmaronHsie TexHojorun | Temsr 2.1- 2.7, 2.8 Tl-o/c, | 5Kx3aMeHaLMOHHBIX
JUTS BBITIOJTHEHUS 3a/1a4 TPO(ECCHOHATLHON 2.9. 3a/laHAN
JEATEIbHOCTH Temsr 3.1 - 3.5, 3.6I1-0/c, | OxcnepTHOE
3.7. HaOJIOICHHE
Temsr 4.1 - 4.4, 4.5I1-o0/c, | BBIIIOJIHEHUSA
4.6. WHJIUBUIyAJIbHOU
Temsr 5.1, 5.2, 5.3I1-0o/c, | caMOCTOATENBbHON
5,4, 5.5I1-o/c, 5.6. paboTHI,
Temsr 6.1 - 6.5, 6.6I1-0/c, | MPaKTUYECKUX
6.7-6.9. pabor,
Temmr 7.1, 7.2, 7.311-0/c, 3aluTa

74-7.7

OK 03. IlmanupoBaTh 1 peaanu30BbIBATH
coOcTBeHHOE MpodeccnoHalbHOE U TUYHOCTHOE
pa3BUTHE, TPEAIPUHUMATEIBCKYIO
NesITeNLHOCTH B MPodeccruoHaNbHOM cdepe,
WCIO0JIb30BaTh 3HAHUS 0 MPABOBOM U
(buHAHCOBON TPAMOTHOCTH B Pa3JIUYHBIX
KU3HEHHBIX CUTYalIHUsIX

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

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

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

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

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

OK 04. DddexTrBHO B3aUMOICHCTBOBATH U
paboTaTh B KOJIJICKTUBE M KOMaHJIe

Tema 1.1, 1.2IT-o/c, 1.3,
1.4I1-0/c, 1.5I1-0/c, 1.6.

TBOPUYECKUX paboT




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.

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 05. OcymiecTBiTh YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAIIHIO Ha TOCYIapPCTBEHHOM SI3bIKE
Poccniickoit denepanuu ¢ yaeTom
0COOEHHOCTEH COIMANBHOTO U KYJIbTYPHOTO
KOHTEKCTa

Tema 1.1, 1.2IT1-o/c, 1.3,
1.411-0/c, 1.5I1-0/c, 1.6.
Temur 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, 5.31T-0/c,
5.4, 5.5I1-0/c, 5.6

OK 06. ITposBIATH rpak1aHCKO-
MaTPUOTHYECKYIO TO3UIUIO, JEMOHCTPUPOBATH
OCO3HAHHOE ITOBE/ICHHE HAa OCHOBE
TPaJMLIMOHHBIX POCCUMCKHUX TYXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH, B TOM YHCIIE C
y4eTOM TapMOHHU3AINN MEKHAIIMOHAIBHBIX U
MEXPETUTHO3HbIX OTHOIICHUH, TIPUMEHATh
CTaHJAPTHI aHTUKOPPYILIMOHHOTO NOBEJCHUS

Tema 1.1, 1.2II-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.

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

OK 07. CozneiicTBOBaTh COXpPaHEHUIO
OKpYXaloIlen Cpeibl, pecypcocOepekeHuIo,
MIPUMEHSTH 3HAHUS 00 N3MEHEHUH KIINMATa,
MIPUHIIUATIE OEPEKITUBOTO TIPOU3BOJICTBA,

3¢ (HEeKTUBHO EHCTBOBATH B UPE3BBIYANHHBIX
CUTYaIHIX

Tema 1.1, 1.2 IT-o/c, 1.3,
1.411-0/c, 1.5I1-o/c, 1.6.
Temsr 2.1- 2.7, 2.8 II-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, 5.5I1-o0/c, 5.6.

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

IIK 2.3. OcymiecTBiATh KOHTPOJIb
CBOEBPEMEHHOCTHU U OLICHKY X0/JIa BHIIIOJHEHUS
TEXHOJIOTHYECKUX ONepaliii U 3a1aHuil 1o
IIPOU3BOJICTBY POAYKIMH, €€ IEPBUYHON
nepepaboTKe U XPaHEHUIO UCIIOJTHUTEISIMH.

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

Tewmnr 4.511-0/c, 4.6.
Temer 5.3II-o/c, 5,4, 5.5
IT-o/c, 5.6.

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

Temsr 7.1, 7.2, 7.3I1-o/c,
74-717.




