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1. O0mas xapakTepucTUKa padoueil mporpaMmMsbl 00111€00pa3oBaTeJIbHOMN
AUCHUIIMHBI «MaTeMaTHuKa
1.1. MecTO0 AMCUMILIMHBI B CTPYKType 00pPa30BaTe/IbHOIl MPOrpaMMbl
CHoO:

OO6meoOpa3oBaTenbHas AUCIUIUIMHA «MartemaTtnkay SBISETCS 0053aTelbHOM
4acThl0  00IIe00pa30BaTeIbHOTO IIMKJIA 00pa3oBaTeIbHOM MporpaMMbl B
coorBeTcTBHU ¢ PI'OC CIIO mo cnenuaibHOCTH.

1.2. llesiu ¥ uIaHMpYyeMble pe3yJabTaThl 0CBOCHHUS AUCIHUILINHbI:
1.2.1. leab AuCUUIIAHBI

Conepxanue IPOrpamMMBl o011e06pa3oBaTeIbHON TV CHUTUIAHBI
«Marematka» HampaBlI€HO Ha JOCTHXKEHUE pe3yJbTaTOB €€ H3Yy4YeHUs
B cootBerctBUuM c TpeboBanuamu DPI'OC COO c¢ yyetrom mnpodeccuoHaIbHOM
HarnpasieHHocTh PI'OC CIIO. IlpuopuTeTHBIMH LEIIMH OOYYEHUST MaTe€MaTHKe
Ha 6a30BOM YPOBHE SIBJIAIOTCS:

dbopMHpoBaHUE IIEHTPATBHBIX MAaTEMAaTUYECKUX MOHATUNA (YUCIIO, BETUYMHA,
reomerpuyeckas urypa, mepeMeHHasi, BEpOSITHOCTh, (DYHKIMA), 00ECIEUNBAIOIIUX
MPEEMCTBEHHOCTh M TMEPCIEeKTUBHOCTh  MaTeMaTHUYecKoro  oOpa3oBaHUS
oOyyJarommxcs;

MO/BEACHUE OOYYaIOIIMXCS Ha JIOCTYIHOM JJII HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEMaTHUKM W OKPYKAlOLETO MUpa, MNOHHUMAaHWE MAaTeMaTUKHU
KaK 4aCcTH 00ILEN KyJbTypbl YEJIOBEYECTBA;

Pa3BUTHE HMHTEIUICKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydYaroImmxcs,
MO3HABATEJIbHOM  AKTUBHOCTH, HCCIEAOBATEIIbCKUX  YMEHHUH, KPUTHUYHOCTH
MBIIIUJICHUS, UHTEepeca K U3YYEHUIO MaTeMaTUKU,

dbopmupoBanre (HYHKIMOHATILHOM MaTeMaTHUYeCKOW TPaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTeMaTHYECKUE AacCleKThl B PEAJIbHBIX >KU3HEHHBIX CHUTYaIUsx
M Tpd  U3YYEHUH  JIPyTMX  JUCHMIUIMH,  NPOSBICHUS  3aBUCHUMOCTEH
U 3aKOHOMEpPHOCTEH, (PopMyIMpoBaTh HMX Ha S3BIKE MATEMaTUKH W CO3/1aBaTh

MAaTCMaTU4YCCKUEC MOJICIHU, IIPHUMCHATH OCBOCHHBIM MaTEeMaTHUUYCCKUM amnrmapar

! MenepansHas 00pasoBaTeNbHas MPOrpaMMa CPEAHEro obmiero oOpasoBanus «MareMaTuKa», YTBEPKICHA
nprka3oM MuHucTepeTBa npocsemienus Poccuiickoit @enepanuu ot 18 mas 2023 r. N 371.
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JUIST  pelIeHHs] TPaKTUKO-OPUEHTHUPOBAHHBIX 3a1ad, 3adad MpodeccruoHaTbHOM
JeSITEIIbHOCTH, HHTEPIIPETUPOBATh U OIICHUBATH IMOJTYYCHHBIE PE3yIbTATHI.

1.2.2. Tlnanupyemble pe3yabTaThbl OCBOeHHS  001Ie00pa30BaTeIbLHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO

Obmue xomnerenuuu (mamee — OK) u mpodeccroHanbHble KOMIIETEHIIUU
(manee — I1K) ®I'OC CIIO B COOTHECEHUHU C JMYHOCTHBIMHU, METANPEAMETHBIMU
U TpEeJAMETHBIMU pe3ysibTaTaMu o0OyueHus O0a3oBoro ypoBHs (nmainee — IIPO)

®I'OC COO npexacraBieHsl B Ta0IULE:



Koa u HauMeHOBaHMeE

PesyabTaTnl 00y4yeHus1

¢dopmupyembIx
KOMIeTeHI Ui O6urme? JucuunIMHapHbie’
OK 01. Bribupats criocoObl | JINUHOCTHBIE — pe3ynbTaThl  JMODKHBI  oTpaxkarh | [IPO1. Bmamenue meromamu 0Ka3aTeNbCTB, alTOPUTMAMHU

petieHus
npodeccuoHanbHOM
JeATeTbHOCTH
MPUMEHUTEIHHO

K pa3JInYHBIM KOHTEKCTaM

3aga4

B YaCTH: TPYJIOBOTO BOCITUTAHUS:
- TOTOBHOCTb K TpyAy, OCO3HAHUE IIEHHOCTH
MacTepCTBa, TPYA0II00HE;

- TOTOBHOCTH K  AaKTHBHOM  JICITEIILHOCTHU
TEXHOJOTUYECKOW M COLIMAJIbHOM HAINpPaBIECHHOCTH,

CIOCOOHOCTh UHULIMUPOBATh, IUIaHUPOBATh
u CaMOCTOSITEIILHO BBITOJIHATD TaKyo
NesITeIbHOCTb;

- HHTEpeC K pa3INYHbIM chepam

npodeccnoHanbHOM e TENbHOCTH.
MetanpeameTHble pe3yabTaThl 10JKHbBI OTPaXKaTh:

Ognanenue YHHBEPCATbHBIMU yueOHBIMU
MMO3HABATEILHBIMU JICHCTBUSAMMU:

a) 6a30BBIC JTIOTUYECKHE ICHCTBUS:

- CaMOCTOSITEIIBHO dbopMynupoBath
U aKTyalu3upoBaTh MpoOJieMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- yCTaHaBIMBAaTh  CYIIECTBEHHBIM  MPHU3HAK

HJINX OCHOBAHHUA JIA CpaBHCHI/IH, KﬂaCCI/I(i)I/IKaIII/II/I
# 00001IeHNS;

- ONpemeNATh MLEMH JIeATCIbHOCTH,
napaMeTpbl U KPUTEPUHU MX JIOCTHKCHHUS,
- BBIABIIATH 3aKOHOMCpHOCTI/I n HpOTPIBOpe‘II/ISI
B PaCCMATPHBACMBbIX SIBJICHUSX;

3aaaBaTb

pemieHus 3a1a4; yMeHHe (OpMYJIHPOBATH ONpEIEICHuUs,
aKCHOMBI

U TEOpPEMBbl, MPHUMEHATh HUX, NPOBOJIUTH JIOKa3aTeIbHBIE
paccy’KIeHHs B XO/1€ PELICHUs 3aay;

[1P62. YMmeHue onepupoBaTh MOHATHSIMH: CTEIIEHb YMCIIA,
jgorapudM 4yKclIa; yMEHUE BBINOJHATH  BBIYUCICHUE
3HAYECHHUU

U IpeoOpa3oBaHUs  BBIPAXKEHUH €O  CTENEHAMH U
norapupmamu, mpeoOpa3oBaHUS APOOHO-PAMOHATBHBIX
BBIPKEHHUI;

[1PG3. Ymenue omnepupoBaTh MOHATUAMH: PALMOHAIBHEIE,
UppalnyoHaIbHbIE, HoKa3aTesbHbIE, CTEIECHHBbIE,
JorapupMHUUECKUE, TPUTOHOMETPUYECKHUE YpaBHEHHUS U
HEPaBEHCTBA, X CHCTEMBI;

[1P64. VYmenue omnepupoBaTh MOHATUSAMHU: (QYHKIIHS,
HenpepbiBHAas (QYHKLIUS, HPOM3BOJHAs, IepBOOOpa3Has,
OTIpENIeICHHBI MHTETPal; yMEHUE HAXOJUTh TPOU3BOIHBIE
JJIEMEHTApHbIX  (PYHKIUI,  HUCHONB3ys  CIIpaBOYHBIE
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHIINX CITyqasx QyHKIUU
Ha MOHOTOHHOCTb, HaXOJIUTh HauOoJbIINe
¥ HauMEHbIIWE 3HaYeHHWs (YHKIHA; CTPOUTH TpapuKu
MHOT'OYJIEHOB c UCIOJIb30BaHUEM anmapara
MaTeMaTHYECKOTO aHaIN3a; MPUMEHATh MPOU3BOIHYIO TPH
pelIeHUH 3ajgau

2 O6ume pesyinsTaThl CPOPMYIHPOBAHBI B COOTBETCTBUM C JIMYHOCTHBIMM M MeTanpeaMeTHbIMM pesynbratamu ®I'OC COO, B (OPMHMPOBAHMM KOTODBIX yHacTBYET

obmeoOpa3oBaTenbHas AUCIUTIINHA.

8 JlucuunuvHapHble Pe3ysbTaThl cOPMYJIMPOBAHbI U IPOHYMEPOBAHBI B COOTBETCTBUU C TPeOOBAHUAMM K IIPEAMETHBIM pe3ybTatam 6a3osoro yposHs (ITP6) ®I'OC COO (ITpukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuust ot 27.12.2023 1.).
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- BHOCUTh KOPPEKTUBHI B JCSATEIHLHOCTh, OIICHUBATH
COOTBETCTBHE PE3yJIbTATOB IEJISAM, OIICHHBATH
PUCKHU TIOCTIEACTBHIA JESTEILHOCTH

0) 60a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

- BJAJIETh HABBIKAMU Y4YEOHO-UCCIIEAOBATEIHCKOM
Y TIPOSKTHOM JIeATEIIbHOCTH, HABBIKAMHU Pa3peIICHUS
pooem;

- BBIBIATH  NPUYUHHO-CJICICTBEHHBIC  CBS3H
U aKTyallu3UpOBaTh 3aJady, BBIABUTATH THIIOTE3Y
ee peIIeHHUS, HaXOIUTh apryMEHTBI
JUTSL TOKa3aTeIhCTBA CBOMX YTBEPKJICHUM, 33aBaTh
apaMeTpbl U KPUTEPUHU PEIICHHS;

- aHAIM3UPOBATh TOJYYCHHBIE B XOJI€ PEIICHHS
3aJjaud  pe3yJIbTaThl, KPHUTUYECKH  OIICHUBATh
WX JOCTOBEPHOCTH, IPOTHO3HPOBATh W3MCHEHUE
B HOBBIX YCJIOBUSIX;

pa3pabaTrbiBaTh IJIaH PEIICHUS MPOOIEMBI C YIETOM
aHajau3a HMMEIOIINXCS MaTepUaIbHBIX
Y HEMaTepUATBHBIX PECYPCOB;

- YMeThb MEpPEHOCUTh 3HAaHMS B IO3HABATEIHHYIO
Y IPAKTHYECKYIO 00IaCTH KU3HEACITSILHOCTH;

- yMeThb HHTETPUPOBATh 3HAHUS W3 Pa3HBIX
MpeAMETHBIX 00J1acTel;
- BBIBUTATh HOBBIE HJIE, npeagarath

OPHUIMHAJIBHBIC MMOAXOAbI U PCHICHUA

Ha JIBKCHUE; PeIaTh NPAaKTUKO-OPUEHTHPOBAHHBIC 3374l
Ha HauOoJIbIIME U HAMMEHbIINE 3HAYCHUS, Ha HaX0XJICHHE
MyTH, CKOPOCTH U YCKOPEHHS,

ITPG5. YMeHue omepupoBaTh IMOHATHUSIMH: palliOHAIBHAS
¢byHKuMsA, Moka3aTenbHas (YHKIMSA, CTENeHHas (QyHKIwus,
JorapupmMuyuecKas byHKUIHA, TPUTOHOMETPUYECKHE
¢byHkuuu, obpatHble (QYHKIHMU; YMEHHE CTPOUTH Tpaduku
U3yYEHHBIX  (DYHKIMH, HCHONb30BaTh TIpapuUKH IpH
M3yYEHHUH MPOLIECCOB M 3aBUCHUMOCTEH, P PEIICHUH 3a/1a4
U3 Jpyrux Yy4eOHbIX MPEIMETOB M 33Jad M3 pealbHOM
KU3HHU;, BBIpAXKAThb (QOPMYyJIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMU;

[1P66. YMeHnue peniath TEKCTOBBIE 3a/1a4K PA3HbBIX TUIIOB (B
TOM 4YMCJ€ Ha MPOLEHTHI, JIOJU M YacTH, Ha JIBUXKCHHUE,
paboTy, CTOMMOCTb TOBapOB M YCIIyT, HAJIOTH, 33Ja4l H3

o0nacTd  ympaBleHMs  JMYHBIMH M CEMEHHBIMU
(¢uHaHCaAMM);  COCTaBIATb  BBIPAXKCHUS,  YPaBHEHMS,
HEPABEHCTBA M MX CHUCTEMBl II0 YCIOBHUIO 3a/ayy,
UCCIIEIOBaTh  TOJYYEHHOE  pelIeHHe U OLCHUBATh
IPaBJONOI00HOCTh PE3YJIbTATOB;

[IP67. VYmeHue omnepupoBaTb MOHSTUSIMU: CpEIHEE

apudmeTHyeckoe, MeauaHa, HauOousblllee W HaUMEHbLIEe
3HAYEHMs, pa3Max, IUCHEPCHs, CTaHJApTHOE OTKIOHEHHE
YHUCIOBOTr0 HabOpa; yMEHUE U3BJIEKaTh, HHTEPIPETUPOBATh
uH(poOpMallMI0, TPEICTaBICHHY0 B  Tal0iumax, Ha
quarpammax, rpadukax, OTpakarollylo CBONCTBA peaabHbIX
IPOLIECCOB U SIBJICHUH; MPEJICTaBIATh HH(POPMALUIO C

MOMOIIGIO  TAOMWIl W JUarpaMM;  HCCIIEJ0BaTh
CTaTUCTHYCCKUE JIaHHBIE, B TOM qHCIe
C IIPUMCHCHHUEM Fpa(i)I/I‘-IeCKI/IX MCTOOOB M OJICKTPOHHBIX
CPEJICTB;

[TP68. YMmenue onepupoBaTh MOHATUSIMHE: CIIYYAHHBIA OTBIT
U cIydaifHOe COOBITHE, BEPOSITHOCTh CIYyYailHOTO COOBITHS;
YMEHHE BBIUHCIATh BEPOSTHOCTh C HCIOJIb30BAHHEM




rpaMUecKuX METOJO0B; MPUMEHATh (HOPMYJIIBI CIOKEHUS U
YMHOXKEHHSI BEPOSTHOCTEH, KOMOMHATOpHbIE (akTel W
dbopMysBl TpU PELICHWH 331a4; OLEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4YyallHBIMM  BEIMYMHAMHU; YMEHHE IPUBOJIUTH
OpuUMepsl  TPOSBICHUS 3aKOHA  OONBIIMX  YHCeNl B
MPUPOIHBIX

U OOIIIECTBEHHBIX SBJICHUSX;

ITP69. YMmenue omnepupoBaTh HNOHATUSAMU: TOUKA, IpsiMas,

IIJIOCKOCTD, IIpOCTPaHCTBO, I[Byl"paHHBIﬁ yroiu,
CKpCIIMBAIOIIHECH IMpsAMBbIC, MnapaajiCiIbHOCTb n
NEPNCHAUKYIISIPHOCTD IIPAMBIX

U IJIOCKOCTEM, YIOJl MEXAY NMPSMBIMHU, YTOJI MEXIY IPIMOM
U IJIOCKOCTBIO, YTOJI MEXKIY IJIOCKOCTSMHU, PACCTOSTHUE OT
TOYKM JI0 IUIOCKOCTH, pPAacCTOSSHUE MEXIY NpsIMbIMH,
paccTosHuE MEX]y IUIOCKOCTAMU;, YMEHHE HCIOIb30BaTh
IpU pELIEHUU 3a7ad HU3Y4YeHHbIE (AaKThl U TEOpPEMBI
IUIAHUMETPUHM; yMEHHE OLIEHWBAaTh pa3Mepbl OOBEKTOB
OKpYXaroIlero Mupa;

ITP610. YMeHue onepupoBaTh NOHATUSIMH: MHOTOI'PAaHHUK,
CeYeHHE MHOTOIpaHHUKa, KyO, Mapaiienenures, npusma,
nupamusia, Gurypa M MOBEPXHOCTh BpallleHUs, LHIMHJD,
KOHyc, 1map, c¢epa, ceueHUss QUIYypbl BpalIeHMUS,
IUIOCKOCTh, Kacamomiasicss chepsl, IUIMHApPa, KOHYycCA,
IIOUIalb TOBEPXHOCTH MHUPaMHIbI, MHPHU3MBIL, KOHYCA,
HUAJTUHIPA, TUIOIIAAb chepbl, 00beM Ky0a, MpsSIMOYTOIHLHOTO
napajuleJienunena, NUpPaMHUAbIL, NPU3MBL,  LUJIMHJPA,
KOHyca, 1Iapa; yMeHue u300paxaTb MHOTIOIPAaHHUKU
U TOBEPXHOCTH BpALICHMs, HMX CEYEHHUs OT PYKH, C
MOMOUIbI0 YEpPTEKHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX

CpPEeACTB;  YMEHHME  paclo3HaBaTb  CHMMETPUIO B
MPOCTPAHCTBE, YMEHHWE  pPaclo3HaBaTh  IPaBUIbHBIE
MHOTOTPaHHUKH;

IIP611 VYmenue omnepupoBaTh MOHATHSIMU: JBUKEHHE




B TPOCTPAHCTBE, NOAOOHBIE (UTYPHl B TPOCTPAHCTBE;
UCMOJIb30BaTh OTHOUIEHHE IUIOLAa/el IOBEPXHOCTEH U
00BbeMOB MOAOOHBIX (PUTYp TPU PEIICHUH 3a/1aY;

[TP612. YMeHHE BBIUHCIATH TE€OMETPUUYECKUE BEIUYUHBI
(mHa, yrom, miuom@anb, 00beM, IJIOLIAIb MOBEPXHOCTH),
UCIMOJb3Ys U3yUeHHbIE (POPMYJIIBI U METO/IBI;

ITP613. YMmeHnue onepupoBaTh MNOHATHAMU: PSIMOYTOJIbHAS

CHCTEMA KOOpJIMHAT, KOOPpAWHATBI TOYKH, BCKTOD,
KOOpAWHATBI BCKTOpA, CKAJIAPHOC NPOU3ZBCACHHUC, YTOJI
MCXKAY BCKTOpaMH, CyYMMa BCKTOPOB, IIPOU3BCIACHUC

BEKTOpa Ha YHCJIO, HAXOAHWTh C IOMOIIBI0 M3yUYECHHBIX
dbopMyll KOOpAMHATHI CEPEAUHBI OTpPE3Ka, PACCTOSHUE
MEXIY JBYMS TOUKAMU;

[1P614. YMmenue BoIOMpaTh MOIXOASIINNA U3YUEHHBIN METO
JUIS  peIllleHUs 3aJadd, pPaclo3HaBaThb MAaTEMaTHYECKUE
(hakThl

¥ MaTEeMaTHYECKHE MOJICTTH B IPUPOIHBIX U OOIICCTBECHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE MPUBOJUTH HPUMEPHI
MAaTE€MaTHYeCKUX OTKPBITUA POCCUHUCKOM W  MHPOBOM
MaTE€MaTUYeCKOW HayKH

OK 02. Hcnonb3oBath
COBpPEMEHHBIE cpeicTBa
MOWCKa, aHanm3a u
MHTEpIpeTanuyu nHpopmanuu,
148 MH(pOpPMaLMOHHbIE
TEXHOJIOTUH JJI BBIMOJHEHUS
Bajau npodecCuoHATbEHON

JICATCIIBHOCTHU

JImaHOCTHEIC pPE3YIbTAaThl JOJI’KHBI
YaCTH: HCHHOCTU HAYYHOI'O ITO3HAHUA:

OTpaXkaTb B

-c(OpMHPOBAHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKH U OOIIECTBEHHON MPAaKTHKH,
OCHOBaHHOI'O

Ha JIMajiore KyJabTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIUKYJIbTYPHOM MUPE;
MertarnpeaMeTHbIE Pe3yIbTaThl JOJDKHBI OTPAXKATh:
Osnanenue YHHMBEpCAIbHBIMU yueOHBIMU
MO3HABATEIBHBIMH JCHCTBUSIMH:

B) paboTta ¢ uHpopmanueii:

- BJIQJIETh HaBHIKAMH MOJY4YeHHS WHPOpPMAIUU W3
HMCTOYHHMKOB  Pa3HbIX  THUIOB, CAMOCTOSITEJIHHO

[1P61. Bnagenne meromamMu J0Ka3aTeabCTB, aJITOPUTMAMHU
pelieHus 3aaay; ymeHue (GopMyIUpoBaTh OMpeAeNeHus,
AKCHOMBI

U TEOpEMBbI, MPUMEHATh HUX, MPOBOIUTH JOKa3aTelbHBIC
paccyXJICHHS B XOJIe PEIICHHS 3a/1a4;

[1P6G2. YMmeHue omepupoBaTh MOHATHIMH: CTENEHb YHCTIA,
norapuM YHWCIIa; YMEHHE BBIMOJIHATH  BBIYHCICHUE
3HAYCHUHN

U mpeoOpa3oBaHUS  BBIPAKEHUH CO  CTENEHSAMH H
norapudmamu, MnpeoOpa3oBaHusl APOOHO-PAITMOHATBEHBIX
BBIPAKECHMI;

[TP6G3. YMeHue omnepupoBaTh MOHATUSMU: PAllMOHAIBHEIE,
UppalMOHAIILHBIC, IMOKa3aTeIbHBIE, CTEIEHHBIE,
norapuMuuecKkue, TPUTOHOMETPUYECKHE YpPaBHEHUS U




OCYIIECTBIIATh MOWCK, aHAJIM3, CUCTEMAaTH3alHi0 U
HHTEPIIPETAIni0 HHPOPMAIIUK PA3IMYHBIX BUIOB U
(dhopM mpeIcTaBICHHUS,

- co3maBaTh TEKCThl B pa3iM4HbIX (opmarax ¢
y4eTOM Ha3HaueHWs MHPOpPMALUMU U  IEJICBOU

ayUTOpUHU, BBIOMpas  ONTUMalbHYIO  (Qopmy
MpeACTaBICHUS
Y BU3yaIH3alui;
- OLICHUBaTh  JIOCTOBEPHOCTh,  JIETUTUMHOCTb
uHpopMaluyd, €€ COOTBETCTBUE IMPABOBBIM H

MOPaJIbHO-3TUYCCKUM HOPMaM;
- HCIIOJIb30BAaThb CPCACTBA I/IH(I)OpMaI_[I/IOHHBIX n

KOMMYHI/IKaHI/IOHHI)IX TCXHOJIOFI/Iﬁ B peIHeHI/II/I
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHU3aIMOHHBIX 3a1a4 c CO0JIIOICHHEM
TpeOOBaHUI IPrOHOMHUKH, TEXHHUKH O€30IaCHOCTH,
TUTHEHBI, PECypcocOEpeKeHMs, IpPaBOBBIX U
TUYECKMX  HOPM, HOpPM  HMH(OPMAIMOHHOM
0e30macHOCTH

HEPAaBEHCTBA, UX CUCTEMBI;
[IP64. VYwmenue omnepupoBaTh TNOHATHAMHU: (QYHKIIHS,
HeTpepbIBHAas (QYHKLIWS, TPOM3BOJIHAs, IepBOOOpa3Hasi,
OTpe/IeNIEHHBI MHTETpall; yMEHHE HAXOAUTh MIPOU3BOJIHBIC

JJIEMEHTApHBIX  (YHKIUH,  HUCHONB3Yys  CIPABOYHBIC
MaTepuaibl; UCCIEeN0BaTh B MPOCTEHIINX CIydasx (YHKIHH
Ha MOHOTOHHOCTb, HaXOJIUTh HauOOJIbIINE

YW HauMEHbIME 3Ha4YeHHs] (QYHKIHMA; CTPOUTh Tpaduku
MHOTOYJICHOB C HCII0JIb30BAHUEM anmnapara
MaTEeMaTHYECKOTr0 aHaIKu3a; MPUMEHSATh MPOU3BOJHYIO MPH
pereHnH 3a1a4y
HAa JIBIDKEHUE; PeliaTh MPAaKTUKO-OpPUEHTUPOBAHHBIC 331aUH
Ha HanOOoJIbIIME ¥ HAMMEHBIINE 3HAYCHHS, Ha HaXO0XKICHHE
MyTH, CKOPOCTH U YCKOPEHUS;

I1P65. YMeHue omnepupoBarh MOHATUSAMHU: pallMOHAJIbHAS
byHKIUs, MoKazarenbHas (yHKUUS, cTerneHHas (QyHKIus,
JorapupmMuIecKas byHKIHA, TPUTOHOMETPUYECKHE
byHkun, obpaTHbie GYHKIMH; YMEHUE CTPOUTH TpaduKH
W3YYCHHBIX  (YHKIMH, HWCIIOJIB30BaTh TpapuKd  IIpH
M3yYEHHUH MPOLIECCOB U 3aBUCUMOCTEH, NPH PEIICHUH 3a/1a4
U3 JpYruxX Y4YeOHBIX MPEAMETOB W 3a7ad W3 pealbHOU
JKU3HU; BBIpaXaTh (QOpMyJIaMH 3aBHCUMOCTH MEXIY
BEJIMYMHAMU;

[TP66. YMeHue pemath TEKCTOBBIC 3a/1a4H PA3HBIX TUIIOB (B
TOM 4YHCJE Ha TPOILEHTHI, JIOJM M YacTH, Ha JIBWKCHHE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HaJOTH, 33Jaud U3

o0nacTd  ympaBieHHMs  JHMYHBIMH M CEMEHHBIMU
(¢uHaHCaAMM);  COCTaBIATH  BBIPAXKEHHUS,  YPaBHEHMS,
HEPaBEHCTBA M UX CHCTEMbl II0 YCJIOBHIO 3aauH,
HCCIEN0BATh  IIOJIyYEHHOE  PEIIEHHWE W OLEHUBATh
MPaBIONOI00HOCTh PE3YJIbTATOB;

[IP67. VYmeHue omnepupoBaTb MNOHITUSIMU: CpeIHEE

apI/I(I)MCTI/I‘-ICCKOG, MEauaHa, HauOOJIbIllIee U HaUMEHbIIICE
SHAYCHUA, pasMax, AUCIHCPCUA, CTAHAAPTHOC OTKJIOHCHHUC
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YKCJI0BOrO0 HabOpa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATD
uHpOpMalLMIO,  IpPEJICTaBIEHHYH0 B  Tabiauumax, Ha
auarpaMmax, rpagukax, OTpaskarollylo CBOWCTBA pPeabHBIX
IPOLIECCOB U SBIEHUH; MPEICTaBIATh HH(POPMALUIO C
NOMOIIBIO  TAabMUIl M JUarpaMM;  UCCIIEA0BAaTh
CTaTUCTHYECKUE JIAHHBIE, B TOM qucie
C MpHUMEHEHHEM TIpa(UyecKuX METOJOB U 3JIEKTPOHHBIX
CpPEICTB;

ITP68. YMeHue onepupoBaTh MOHATUSAMU: CIIy4alHbII OIBIT
U CiIy4ailHOe COOBITHE, BEPOATHOCTh CIYYaiHOTO COOBITHS,
YMEHHE BBIUUCIATH BEPOSTHOCTh C  KCIOJIb30BAaHUEM
rpaMuecKuX METOJ0B; MPUMEHATh (HPOPMYJIbI CIOXKEHUS U
YMHOXEHHUSI BEPOATHOCTEH, KOMOMHATOpHBIE (DAKTBI U
dbopMysbl IpU PELICHWH 33/ay; OLEHUBATh BEPOSTHOCTH
peabHBIX COOBITHI; 3HAKOMCTBO
CO CIyyallHBIMM  BEIMYMHAMHU; YMEHHME IPUBOJIUTH
IpUMEphl  NPOSIBJICHHUS 3aKOHAa OOJBIIMX 4YHCENl B
IPUPOJHBIX

1 OOIIIECTBEHHBIX SIBJICHUSX;

ITP69. YMeHnune omepupoBaTh MOHATUSMH: TOUKA, IpsMasd,

IIJIOCKOCTB, MIPOCTPAHCTBO, JBYTPaHHBIN yrod,
CKPELIUBAIOIINECS IpsIMBIE, napajieIbHOCTh u
MEPIEHAUKYISIPHOCTD MPSAMBIX

U TUIOCKOCTEH, yTOJI MEXy IPSAMBIMH, YTOJ MEKIY NMPSMON
U IUIOCKOCTBIO, YTOJ MEKAY IUIOCKOCTSIMHU, PACCTOSHHE OT
TOYKH

JI0 TUIOCKOCTH, PACCTOSTHUE MEXIY NPSMBIMH, PACCTOSIHUE
MEX/y MJIOCKOCTSIMU; YMEHUE HUCII0JIb30BATh IPU PELICHUN
3ajjady  U3yueHHble (aKTBl M TEOpEeMbl IUIAHUMETPHH;
YMEHHE OLIEHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIETOo
MUpa,

[1P610. Ymenue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
ceueHHe MHOTOTpaHHMKA, KyO, mapajulesienures], npu3ma,
nupamMujia, GUrypa M MOBEPXHOCTh BpalIeHMs], HUIMHID,
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KOHyC, 1miap, cdepa, cedyeHuss (Qurypsl BpaleHus,
IUIOCKOCTh, Kacaromjasicsi cdepbl, IIMHAPA, KOHYca,
IIoUIalb [OBEPXHOCTU IHPaMHbI, IPU3MBIL, KOHYCA,
UWIMH]IPA, Tomaas chepbl, 00beM Kyda, MpSIMOYTOJIbHOTO
napajviejenunesa, MNUPaAMUIbl, TPU3MbI,  LWIKHJIpA,
KOHyca, MIapa; yMeHue u300paxarb MHOTOIPaHHUKU
U I[OBEPXHOCTHU BpAICHMs, HMX CEYEHHUsI OT PYKH, C
IIOMOILBIO YEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX

CpPEeACTB;  YMEHHME  pacno3HaBaTb  CHMMETPUIO B
MPOCTPAHCTBE;, YMEHHUE  paclO3HaBaThb  IPAaBUIbHBIC
MHOTOTPaHHUKY;

[IP611 VYmenue omnepupoBaTh TMOHATHUSIMU: JBUKCHHE
B TPOCTPAHCTBE, NOAOOHBIE (UTYPHl B TPOCTPAHCTBE,
UCIIOJIb30BaTh OTHOIIECHUE IUIOMIAJEH IIOBEPXHOCTEH M
00BbeMOB TOAOOHBIX (DUTYp TPU PEIICHUH 3a/1a4;

[1P612. YMeHue BBIUUCIATH TF€OMETPUYECKHE BEIMYHMHBI
(mmHa, yroJ, miom@aab, 00beM, IJIONIAah MOBEPXHOCTH),
UCMOJb3Ys U3yUeHHbIE (POPMYJIIBI U METO/IBI;

ITP613. YMmeHue onepupoBaTh MOHATHAMU: MPSIMOYTOJIbHAS
CUCTEMAa KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOD,
KOOPJMHATBl BEKTOpPAa, CKAIAPHOE IIPOU3BEIACHUE, YOI
MEXIY BEKTOpaMH, CyMMa BEKTOpPOB, IIPOU3BEACHUE
BEKTOpa Ha 4YHCJIO; HAXOAWTh C ITOMOIIBID M3YyYEHHBIX
dbopMya KOOpPAMHATBI CEPEeIUHBI OTpPE3Ka, PpacCTOSHHE
MEX/y IByMsI TOUKaMU;

[T1P614. YMmenue BoIOMpaTh NOAXOASAIINNA U3YUEHHBIN METOA
JUIsL pElIeHus 3aJadd, paclo3HaBaTh MAaTEMaTHYECKHE
(baKTbI

¥ MaTeMaTHYeCKUe MOJETH B MPUPOIHBIX M OOIIECTBEHHBIX
ABJIEHUSIX, B HCKYCCTBE; YMEHHE MPHUBOJIUTH MPHUMEPHI
MaT€MaTU4eCKUX OTKPBITUM POCCUHUCKOW U MHUPOBOU
MAaTE€MaTHYeCKOW HayKH
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OK 03. [InanupoBaTh
u peain30BbIBaTh
cOOCTBEHHOE
npodeccuoHaIbHOe

U JIMYHOCTHOE Pa3BUTHE,
IpeIPUHUMATEIBCKY IO
JESTEIILHOCTD

B npodeccuoHanbHOM chepe,
UCII0JIb30BaTh 3HAHUSA
10 MPaBOBOM M (PUHAHCOBOM
IPaMOTHOCTH B Pa3JIMYHBIX
YKU3HEHHBIX CUTYaIUAX

JIn4HOCTHBIE  pE3yJbTaThl  JIOJKHBI  OTpa)kaThb
B YaCTH: JYXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:

- ¢(hOopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMA,
3TUYECKOTO [TOBEJCHUS;

- CIIOCOOHOCTH OLIEHHMBATh CUTYalMI0 M MPUHUMATH
OCO3HaHHBIE PEUICHUS, OPUEHTUPYSCh HA MOPAJIBHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE
YCTOMUYUBOTO OyAYIIEro;

- OTBETCTBEHHOE OTHOLUEHUE K CBOUM POIUTEISIM
U (WIK) ApyTUM YWiIEHaM CEMbHU, CO3aHUIO CEMbU Ha
OCHOBE  OCO3HAaHHOTO  MPUHATHUS  LEHHOCTEH
CEMEWHON KW3HU B COOTBETCTBUHM C TPAIULMSAMU
Hapos10B Poccuu;

MeTtanpeameTHble pe3yabTaThl JOJKHbBI OTPaXKaTh:
OBnazeHue  YHHMBEPCAIBHBIMU  PETYJISITUBHBIMHU
JCHCTBUSAMMU:

a) caMOOpTaHU3aIlHs:

- CaMOCTOATEIbHO OCYLIECTBIIATH [MO3HABATEIbHYIO
NesTeIbHOCTb, BBIABIATH  MPOOJIEMBI, CTaBUTH
u dbopMynupoBaTh COOCTBEHHbBIE 3a1a4u
B 00pa30BaTeNbHONW JEATENbHOCTH U >KU3HEHHBIX

CUTyaIMsiX; CaMOCTOATENIbHO COCTaBJATh IUJIaH
pemieHus MpoOJeMbl €  yY4ETOM  HMEIOIIHUXCS
pecypcos, COOCTBEHHBIX BO3MOKHOCTEM
W TPENNOYTeHHWH;  JaBaTh  OICHKY  HOBBIM
CUTYaIUsIM;

0) CaMOKOHTPOJIb:
UCIONIb30BaTh TpPHEMBbl pedieKkcuu i OICHKH
CUTYyalluu, BEIOOpa BEPHOTO PELICHMUS;

I1P61. Bnanenune merogamMu J0Ka3aTeNIbCTB, alfOPUTMAMU
pewieHus 3a1a4; yMeHHe (OpMYJIMpPOBATh ONpE/EICHus,
aKCHOMBI

U TEOpEMbl, NPUMEHATh HUX, HPOBOJAUTH JIOKa3aTEIbHbIE
paccyX/1eHUs B XO/I€ pELIeHUsI 3a/1ay;

[IP64. VYwmenue omnepupoBaTh NOHATHAMHU: (QYHKIIHS,
HenpepbIBHAass (YHKLWS, NPOU3BOJAHAsS, IEepBOOOpasHasi,
OIpe/IeIIEHHBI MHTErpall; yMEHUE HAXOAUTh MPOU3BOJHbBIE

JJIEMEHTApHBIX  (YHKIUH,  HUCHONB3Yys  CIIPABOYHBIC
MaTepuaibl; UCCIEeN0BaTh B MPOCTEHIINX cIydasx QyHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HauOoJIbIINE

U HauMeHbIWE 3HaueHHsl (YyHKIUM; CTpPOUTh TIpapuKu
MHOT'OYJICHOB c HCII0JIb30BAHUEM anmapara
MaTeMaTHYECKOro aHaliMu3a; MPUMEHATh HPOU3BOJIHYIO MPH
pereHnH 3a1a4y
Ha JIBUKEHUE; PelIaTh NPAaKTUKO-OPUEHTHUPOBAHHBIE 337Ul
Ha HanOOoJIbIIME ¥ HAMMEHBIINE 3HAYCHHS, Ha HaXO0XKICHHE
IyTH, CKOPOCTU U YCKOPEHMUS;

ITP65. YMeHue omnepupoBarh MOHATUSAMHU: pallOHATIbHAS
GbyHKuMA, Moka3aTenbHas (YHKIMS, CTeNeHHas (QyHKIwus,
norapudmuueckas byHKIMS, TPUTOHOMETPUYECKHUE
¢byHKuMHU, oOpaTHble (YHKIHH; YMEHHE CTPOUTH Ipaduku
W3yYeHHBIX  (DYHKIMIA, WCHONB30BaTh TpapuKH TPH
M3yYEHUH MPOLIECCOB U 3aBUCUMOCTEH, NP PEIICHUH 3a1a4
U3 JpYruxX Y4YeOHBIX MPEAMETOB W 3aJad W3 pealbHOU
KU3HH, BBIpaXaTb (QopMylaMu 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU;

[TPG6. YMmenue pemarh TEKCTOBBIC 3a/1a4M Pa3HBIX THIOB (B
TOM 4YHCJ€ Ha TPOLEHTHI, JTOJU M YacTH, Ha JIBUKECHHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HaJOTH, 3aJauyd U3

- yYMeTb OLEHHMBAaThb PHCKM M CBOEBPEMEHHO | OOJIACTM  YHpaBJICHUS  JIMYHBIMM U CEMEWHBIMHU
MIPUHUMATh PELIEHUS 110 UX CHUKEHUIO; ¢buHaHCaAMM);  COCTaBIATH  BBIPAXKEHHUS,  YPaBHEHMS,
B) DMOLMOHAJIBHBI HWHTEJUIEKT, MPEANOJaraoluil | HEpaBeHCTBA W HX CHUCTEMBbl II0 YCJIOBHMIO 3aJayH,
c(OpPMUPOBAHHOCTD: VCCIENA0BATh  ITOJIYYEHHOE  PEIIEHWE W OLEHUBATh
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BHYTPEHHEH MOTHMBAILIMM, BKJIIOYAIOILEH CTPEMIICHUE
K JIOCTHXKEHHIO LeIM U ycClexy, ONTUMH3M,
MHULMATUBHOCTb, YMEHHUE JI€HCTBOBaTb, HCXOMS
U3 CBOMX BO3MOXKHOCTEH;

- SMIATHH, BKIJIIOYAIOLIEH CIIOCOOHOCTH MOHUMATH
SMOLMOHAIBHOE COCTOSIHME JpPYTUX, YYUTHIBATh

€ro npu OCYHICCTBJICHUU KOMMYHHKAaIUU,
CIIOCOOHOCTB K COYYBCTBHIO U COIICPCIKNBAHUIO,
- COoMaJIbHbBIX HaBBIKOB, BKJIFOYAOIIUX

CIOCOOHOCTh BBICTpanBaTh OTHONICHUS C JPYTHUMH
JIOBbMH, 3a00TUTHCS, TMPOSIBISATH HWHTEpPEC W
pazpemiats KOHQIUKTHI

MPaBIONOI00HOCTD PE3YJIbTATOB;

I[IP67. VYmeHue onepupoBaTh TMOHATHUSMH: CpEIHEE
apupMeTHyecKoe, MenuaHa, HauOoJblIee W HAMMEHbIIEe
3HAYEHMs], pa3Max, IUCIEPCHUs, CTAaHAAPTHOE OTKJIOHEHHE
YKCJI0BOr0 HabOpa; YMEHUE U3BJIEKATh, HUHTEPIIPETUPOBATD
uH(pOpMallMI0, TPEICTaBICHHYIO B  Taliumax, Ha
auarpaMmax, rpagukax, OTpaskarollylo CBOWCTBA peabHBIX
MPOLIECCOB U SIBICHUN; NPEICTABIATh HHGOPMAIUIO C
NOMOIIBIO  TAabMMIl U JUarpamw; HCCJIEI0BATh
CTaTUCTUYECKUE JaHHbIE, B TOM YHUCJE C MPUMEHEHHUEM
rpadUUecKuX METOOB U 3JICKTPOHHBIX CPE/ICTB;

[TPGS8. YMeHnue onepupoBaTh MOHATUSMU: CIIyYalHbII OIBIT
U Clly4ailHoe COOBITHE, BEPOSTHOCTh CIy4aitHOTO COOBITHS,
YMEHUE BBIUUCIATH BEPOSITHOCTh C  HCIOJIb30BAHUEM
rpadMUecKuX METOJOB; MPUMEHATH (HOPMYIIBI CIOKEHUS U
YMHOKEHUSI BEPOSTHOCTEH, KOMOMHATOpHBIE (aKThl U
(GopMyJibl IpU PEIIEHUU 3a]a4; OLEHUBATh BEPOATHOCTU
peanbHBIX COOBITHIA; 3HAKOMCTBO
CO CIy4yailHBIMH  BeIMYMHAMU; MPUBOAUTH
IPUMEpPHl  TPOSIBJICHMUSI  3aKOHA qucea B
MIPUPOTHBIX

U OOILIECTBEHHBIX SIBIICHUSIX;

[1P614. YMmenue BoIOMpaTh MOAXOASIINN U3YUEHHBIN METO/
JUIsl pElIeHus 3aJadd, paclo3HaBaTh MAaTEMaTHYECKHE
(baKTbI

Y MaTeMaTU4YeCKHe MOJIETN B IPUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE;, YMEHHE IPHUBOIUTH IPUMEPHI
MAaTE€MaTHYeCKUX OTKPBITUA POCCUHUCKOM M MHPOBOU
MaTeMaTHYECKON HaYKH

yMEHHE
OOJIBIIINX

OK 04. O dexTuBHO
B3alMOJIEICTBOBATE

u paboTaTh B KOJUJICKTHUBE
1 KOMaHe

JIngHOCTHEIE PE3YIIbTAThI JOJIXKHBI OTpaXaThb
B 4aCTU: ICHHOCTH HAYYHOI'O ITO3HAHUA: OCO3HAHHC
OCHHOCTH HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH
OCYHICCTBIIATE IMPOCKTHYHO M HCCICAOBATCILCKYIO
ACATCIIbHOCTb MHAWBUIYAJIbHO U B I'PYIIIIC

[1P67. VYmeHue omepupoBaTh MOHATHAMM: CpelHEe
apudmernyeckoe, MenuaHa, HauOousblllee U HaUMEHbIIIEe
3HAYEHMs, pa3Max, IUCIEPCHUs, CTAaHIAPTHOE OTKIOHEHHE
YHUCJIOBOTO HabOpa; yMEHHE U3BJIEKaTh, HHTEPIIPETUPOBATD
uHpOpMalLMIO,  TMPEJCTaBICHHYIO B Tabiumax, Ha

14



MeTtanpeaMeTHble pe3yIbTaThl JOJDKHBI OTPaXKaTh:
OBnazieHue YHHBEPCATbHBIMA KOMMYHHUKATHBHBIMH
JICHCTBUSMHU:

0) COBMECTHasl IeATEIIbHOCTh:

- TIOHMMAaTh ® WCHOJb30BaTh MPEUMYIIECTBA
KOMAaH/IHOW ¥ MHIUBUIYaJIbHON PabOTHI;

- TPUHUMATH IIETU COBMECTHON JEeSATEIBHOCTH,
OpraHU30BBIBATh M KOOPAWHUPOBATH JCUCTBUS 10
€¢ JIOCTIDKCHMIO. COCTAaBIIATh IIJIaH JICHCTBHI,
pacrnpenenarTb poJikd C y4eTOM MHEHHI y4aCcTHUKOB
00CYyXIaTh pe3yIbTaThl COBMECTHOM PabOTHI;
OBnaneHue  yHUBEPCAIBHBIMH  PETYJISATUBHBIMU
JICHCTBHUSMMU:

T) IPUHATHE Ce0s U IPYTHX JIIOICH:

- TIPUHUMATh MOTHBBI U apTyMEHTBI JPYTHX JTIOACH
[P aHAJIN3e Pe3yIbTaTOB JACSITENbHOCTH;

- MPU3HABATh CBOE NPABO W MPABO IPYTHX JFOACH
Ha OIIIHOKHU;

- pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C TIO3HUIIHH
JPYToro 4eIoBeKa

Jquarpammax, rpadukax, OTpa)karollylo CBOHCTBA PeaTbHBIX
MPOLIECCOB U SIBJICHUN; NPEICTABIATh HHGOPMAIUIO C
MOMOIIBI0  TAa0NMHMII W JAWarpamm; HCCJIEI0BATh
CTaTHUCTUYECKUE JaHHbIE, B TOM YHUCJIE C MPUMEHEHHEM
rpaUYeCcKuX METO/IOB U JIEKTPOHHBIX CPEJICTB;

ITP68. YMmeHue onepupoBaTh MOHATUSIMHU: CIIYYAHHBIA OIBIT
U cllydyaifHOE COOBITHE, BEPOSITHOCTh CITy4aifHOTO COOBITHS,
YMEHHE BBIUUCIATH BEPOSTHOCTh C  HCIOJIB30BAaHHEM
rpadUYecKuX METOOB; MPUMEHSITH (YOPMYIIBI CIIOKCHUS U
YMHOXKEHUSI BEPOSTHOCTEH, KOMOMHATOpHBIE (aKThl U
(GbopMynbl TpU PEIIEHUH 3a/ay; OLIEHHUBATh BEPOSITHOCTU

peanbHbIX  COOBITHMH; 3HAKOMCTBO CO  CIIy4allHBIMHU
BEJIMYMHAMU; YMEHHE IPUBOIAUTH IPUMEPHI IPOSBICHUS
3aKOHa O0JbIINX qucell B IIPUPOIHBIX

1 OOIIECTBEHHBIX SBJICHUIX;

[1P614. YMmenue BoIOMpATh MOAXOASIINNA U3YUEHHBIN METO/
JUISL  pelIeHUs 3a7add, pacro3HaBaThb MAaTEMAaTHYECKUE
(hakThl

Y MaTeMaTUYECKHE MOJIENIN B MPUPOJIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE MPUBOJIUTH MPUMEPHI
MAaTE€MaTHYeCKUX OTKPBITUA POCCUHUCKOM W MHPOBOM
MaTE€MaTUYeCKOW HayKH

OK 05. OcymecTBisiTh
YCTHYIO M  IHCHbMEHHYIO
KOMMYHHKAIIIO

Ha TOCYJapCTBEHHOM S3bIKE
Poccniickoit denepannn
C yd4eToM O0cOOeHHOCTel
COLIMAJILHOTO U KYJIBTYPHOIO

JIMyHOCTHBIE  PE3yJbTaThl  JOJIKHBI
B YaCTH: 3CTETUUECKOTO BOCIIUTAHUS:

- DOCTETHMYECKOE OTHOIICHHWE K MHpPY, BKIHOYas
ACTETUKY OBbITa, HAYYHOTO U TEXHHYECKOTO
TBOpPYECTBA, CIIOpPTAa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHHUH;

- CIOCOOHOCTh BOCHPHHHMATh PA3TUYHBIC BHJIBI

OTpa)kaTh

[1P61. Bnagenne meromamMu 10Ka3aTeIbCTB, AJITOPUTMAMHU
pelieHus 3aaady; ymeHue (GopMyIUpoBaTh OMpeAeNeHus,
aKCMOMBI ¥ TCOPEMBI, TPUMEHSATh WX, TPOBOJUTH
JIOKa3aTeIbHbBIE PACCYKICHUS B XO/€ PEIlIeHUs 3a/1a4;

[TP68. YMmenue onepupoBaTh MOHATUSIMHU: CITYIAUHBIA OTBIT
U cIydaifHOe COOBITHE, BEPOSITHOCTh CIYy4YailHOTO COOBITHS;
YMEHHE BBIUUCISATH BEPOSATHOCTH C  HCIOJIB30BAaHUEM

KOHTEKCTa UCKYCCTBA, TPAJAMLUU U TBOPUYECTBO CBOETO0 M | rpadMUecKuX METOJO0B; MPUMEHATh (HOPMYIIbI CIOKEHUS U
JpyrUX  HapoJOB, OLIyIIaTh  ASMOLMOHAIBHOE | YMHOXXEHHS BEpOATHOCTEH, KOMOWHATOpHBIE (aKThl U
BO3JICUCTBUE UCKYCCTBA; dbopMysBl TpU pPELICHWH 337a4; OLEHHBATh BEPOSTHOCTH
MeranpeameTHble pe3yabTaThl JOJKHBI OTPAXKaTh: peanbHBIX COOBITHI; 3HAKOMCTBO
OBnaseHuEe YHHUBEpPCAJIbHBIMM KOMMYHUKAaTUBHBIMM | CO  CIyYallHBIMM  BEIWYMHAMH; YMEHHME IPUBOJIUTH
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JEACTBUSAMMU:

a) ofmeHue: - OCYHIECTBISATh KOMMYHHUKAIMU
BO Bcex c(hepax KU3HU;

- pacno3HaBaTh HeBepOalbHbIE CPEACTBA OOLICHMS,
[IOHMMAaTh  3HAUYEHUE  COLUAIbHBIX  3HAKOB,
pacro3HaBaTh IPENOCHUIKI KOH(INKTHBIX
CUTyalMid ¥ CMATYATh KOH(IIUKTHI,

- pa3BepHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY
3pEHUs C UCIIOJIb30BAaHUEM A3BIKOBBIX CPE/ICTB

IIPUMEpBI 3aKkoHa OOJIBIIMX YHCEeNl B
IIPUPOIHBIX
U OOILIECTBEHHBIX SIBIICHUIX;

ITPG9. YMmenue omepupoBaTh MOHATHUAMH: TOUYKA, MpsSMas,

IIPOABJICHUA

IJIOCKOCTb, MIPOCTPAHCTBO, JBYTpaHHbIN yroJ1,
CKpEILMBAIOIIUECS IpsIMbIE, [1apaJuIeIbHOCTh u
MEPIECHANKYISPHOCTD MPSAMBIX

U TUIOCKOCTEH, yToJI MeX1y IPSIMbIMHU, YTOJ MEKIY MPSMOii
U IUIOCKOCTBIO, YTOJI MEXKIY IJIOCKOCTSMHU, PACCTOSTHUE OT
TOYKH

JI0 IJIOCKOCTH, PACCTOSTHUE MEXAY NPSMBIMH, PACCTOSIHUE
MEX/y MJIOCKOCTSMU; YMEHHUE HUCIIOJIb30BaTh MPU PElICHUH
3aad  M3ydeHHbIE (AaKTBl M TEOPEeMBbl IUIAHUMETPHH;
YMEHHE OLIEHUBAaTh pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MUDA;

[1P610. Ymenue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
CEYEeHHE MHOIOIpaHHUKA, KyO, Mapaienenures, npusma,
nupamMuia, GUrypa M MOBEPXHOCTHh BpAIICHHS, HUIHHID,

KOHyc, 1map, c¢epa, ceueHUs QUIYypbl BpalleHMUS,
IUIOCKOCTh, Kacamomiasicss chepsl, IUIUHApPa, KOHYycCA,
IJIOIIAAb TIOBEPXHOCTH MHUPAMMIBI, TPU3MBI, KOHYCa,

LWIMHApPA, IJIouaab chepbl, 00beM Kyda, IpSIMOYTrOJIbHOTO
napajuiejenunena, NUpaMuAbl, NPU3MbI, LWINHJIpA,
KOHyca, IIapa; YyMEHUEe H300pakaTb MHOTOTPAHHUKU
U TIOBEPXHOCTH BpallCHUS, WX CEYEHUS OT pyKH, C
IIOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB M DJIEKTPOHHBIX
CPEACTB;  YMEHHME  pPaclo3HaBaTb  CUMMETPUIO B
IIPOCTPAHCTBE,  YMEHHE  pPACIO3HABaTh  IIPaBUJIbLHBIE
MHOT'OT'PAHHUKH;

[IP611 VYmeHue omnepupoBaTh TMOHATUSAMU: JBUKEHUE
B TPOCTPAHCTBE, NOJOOHBIE (UTYpPHl B TMPOCTPAHCTBE;
WCIOJIb30BaTh OTHOIICHHWE IUIOMIAJC TOBEPXHOCTEH U
00BbeMOB MOAOOHBIX (UTYp IPU PEIICHUH 3a/1a4;

I1PG12. YMeHHEe BBIYUCIATH T'€OMETPUYECKHUE BEIUYUHBI
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(umHaA, yroi, miomanb, 00beM, IUIOMIAIb ITOBEPXHOCTH),
UCMOJb3Ys U3yUeHHbIE (POPMYJIBI U METO/IBI;
ITP613. YMmeHue onepupoBaTh MOHATUAMU: IPSIMOYTOJIbHAS

CHCTEMA KOOpJIMHAT, KOOPpAWHATBI TOYKH, BCKTOD,
KOOpAUHATBl BCKTOpaA, CKAJAPHOC NPOU3ZBCACHUC, YIOJI
MCXKOY BCKTOpaMH, CyMMa BCEKTOpPOB, IIPOU3BCACHUC

BEKTOpa Ha 4YHUCJIO; HAaXOJUTh C IOMOIIBIO H3YUYEHHBIX
dbopMysT KOOpIWHATHI CEPEIWHBI OTpe3Ka, pPacCTOSHUE
MEXIy JBYMS TOUKAMHU;

[T1P614. YMmenue BoIOMpATh MOAXOASIINNA U3YUSHHBIN METO/
JUIS  pelIeHUs 3a7add, pacro3HaBaThb MAaTEMaTHYECKUE
(hakThl

¥ MaTEeMaTHYECKHE MOJICTTH B IPUPOIHBIX U OOIICCTBECHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE IPUBOJUTH MPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHCKOM M MHPOBOU
MaTeMaTUYeCKON HayK1

OK 06. [IposBnsaTe
IpakIaHCKO-
NaTPUOTHYECKYIO TIO3HIIHIO,
JIEeMOHCTPHPOBATh
OCO3HAaHHOE MIOBEJICHHE
Ha  OCHOBE  POCCHHMCKHX

AYXOBHO-HPAaBCTBCHHBIX
HCHHOCTeﬁ, B TOM 4YHCIIC

C y4YyeToM TrapMOHHU3ALNU
MEKHALIMOHAJIbHBIX

U MEXXPETUTHO3HBIX
OTHOLICHUH, IPUMEHATH
CTaH/apThI
AHTUKOPPYILIUOHHOIO
MOBE/ICHUS

JImaHOCTHEIC PE3YJIbTATHI JOJIXKHbBI OTpaxaTb
B 4acCTu:
- IrpaXaIaHCKOro BOCIIMTAaHUA: MMPUHATUC

TPAAUIIUOHHBIX HATUOHAJIbHBIX, O6H.[C‘-ICJ'IOB€‘I€CKI/IX
TYMaHHUCTUYCCKUX U JEMOKPATUICCKUX HGHHOCTCI\/JI;
-IaTPUOTHYICCKOI'O BOCTIMTAHUA:

OEHHOCTHOC OTHOHICHHE K TOCyAapCTBCHHBIM
CHUMBOJIaM, HCTOPUUCCKOMY n IIpUPOAHOMY
HacJICauo, IMaMATHUKaM, TpaaulusaM  HapoaOB

Poccun, noctmxenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUSIX U TPYAE;

MertanpenmMeTHble pe3ysbTaThl JOJDKHBI OTPAXKaTh:
OBnazneHue  yHUBEPCANBHBIMH  PETYJIATUBHBIMU
JNEUCTBUAMHM: B) OMOLMOHAJIBHBIA  HHTEIIEKT,
Mpernoaralouil copMUpOBaHHOCTE!
--CaMOCO3HAHHUs,  BKJIIOYAIOUIETO0  CHOCOOHOCTh
MMOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE, BUJETh
HarpaBJIeHUs pa3BUTHS coOCTBEHHOM

I1P61. Bnanenue merogamMu J0Ka3aTeNIbCTB, alTOPUTMAMU
peuieHusl 3a1ad; yMeHHe (OpPMYJIUPOBATH ONPEICICHHS,
aKCHOMBI

U TEOpEeMbl, MPUMEHATh MX, MPOBOJUTH JlOKa3aTeIbHbIE
paccyXJIeHHs B XOJI€ PELICHUs 3a1a4;

[1P64. VYmeHue omepupoBaTh MNOHATHAMHU: (DyHKIUS,
HeTpepbIBHAass (QYHKIWS, NPOM3BOJIHAS, TIepBOOOpa3Hasi,
OIpe/IeIeHHBI MHTErpall; yMEHUE HAXOAUTh MPOU3BOIHBIE
DIIEMEHTAPHBIX  (DYHKIMI,  HCMONB3ys  CIIPaBOYHBIC
MaTepHalibl; UCCIIEA0BATh B MPOCTEHIINX CiTydasx pyHKIUU
Ha MOHOTOHHOCTb, HaXOJIUTh HanOoIbIIHe
U HauMeHbIIWE 3HaueHHs (YHKIUHA; CTpPOUTh TIpapuKu
MHOTOYJICHOB c HCTIOJIb30BAHUEM armapara
MaTeMaTHYECKOro aHaiMu3a; MPUMEHATh MPOU3BOJIHYIO MPH
peleHuH 3amaqy
Ha JIBUKEHUE; PelIaTh NPaKTUKO-OPUEHTHPOBAHHBIE 3a7aul
Ha HanOOJNIbIIME ¥ HAMMEHBIIINE 3HAYCHHS, Ha HaX0XKICHHUE
IYTH, CKOPOCTH U YCKOPEHHS,;
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SMOIIMOHAIBHOM c(hepbl, OBITH YBEPEHHBIM B ce0¢;

- CaMOperyJIMpOBaHus, BKJIIOYAOILIETO
CaMOKOHTPOJIb, yMEHHUE NpUHUMATH
OTBETCTBEHHOCTb 3a CBOE MOBEJICHHE, CIOCOOHOCTh
aJanTHPOBATHCA K HSMOLMOHAIBHBIM H3MEHEHHAM
U TIPOSIBIIATh TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

- BHYTpPEHHEHU MOTHUBAIUH, BKJIFOYAIOLIEH
CTpEMJIEHHME K JOCTIDKEHUIO LEeIH M YCHexy,
ONITUMH3M, UHUIIMATUBHOCTh, YMEHHE JICHCTBOBATb,
UCXOJ1 U3 CBOUX BO3MOXKHOCTEH;

- DMIIATUH, BKIIOYAIONIEH COCOOHOCTh TMOHMUMATH
SMOLMOHAIBHOE COCTOSIHUE JIPYT'MX, YUUTBIBATH €TO
IPHU OCYUIECTBICHUN KOMMYHHUKAIIUH, CIIOCOOHOCTD
K COYYBCTBUIO U CONEPEKUBAHUIO;

- COLMAITBHBIX HaBBIKOB, BKITIOYAFOIITIX
CIOCOOHOCTh BBICTPAaUBaTh OTHOLICHUS C JPYTMMHU
JTOABMHU, 3a00TUTHCS, TPOSABIATH HWHTEpPEC H
paspematb KOHQIJIUKTHI

[TPG6. YMenue pemarbh TEKCTOBBIC 3a/1a4M Pa3HBIX TUIOB (B
TOM 4YHCJIE Ha TPOILEHTHI, JIOJU M YacTH, Ha JIBKCHHE,
paboTy, CTOMMOCTb TOBapOB M YCIYT, HAJIOTH, 33Ja4d H3

o0nacTd  ympaBlIeHMs  JMYHBIMH M CEMEHHBIMU
¢uHaHCAMM);  COCTAaBIATH  BBIPAKCHHUS,  ypaBHEHHUS,
HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3a/ayH,
UCCIEN0BATh  IIOJIyYEHHOE  PEIICHWE W OLEHUBATH
IIPaBJONO000HOCT PE3YJIbTATOB;

IIP67. VYmeHue onepupoBaTb HOHSTUSAMU: CpEIHEE

apudmeTnyeckoe, MeluaHa, HauOoJblllee W HaUMEHbLIEe
3HAYEHMsI, pa3Max, IUCIEPCHUs, CTAaHIAPTHOE OTKIOHEHHUE
YHUCIOBOr0 HabOpa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATD
uH(poOpMalLlMl0, TOPEICTaBICHHYO B  Tal0iaumax, Ha
JuarpaMmax, rpagukax, oTpaskarollylo CBOWCTBA pealbHbIX
NPOIECCOB W SIBJICHUW; TPEICTABIATE HH(GOPMAIHIO C
IOMOILBIO  Tabaul U JUarpamm; HCCIIEI0BATh
CTaTUCTUYECKHE JAaHHBIE, B TOM YHUCIIE
C MpUMEHEHHEeM TIpaHUUecKMX METOJIOB U 3JIEKTPOHHBIX
CPEJCTB;

[TP68. YMeHnue onepupoBaTh MOHATUAMU: CIyYalHbIN OIBIT
U Clly4ailHo€ COOBITHE, BEPOSTHOCTh CIIyYalHOTO COOBITHS,
YMEHUE BBIUUCIATH BEPOSATHOCTb C  HCIOIB30BAHUEM
rpauyecKux METO/OB; MPUMEHATH (HOPMYIIbI CIOKEHUS U
YMHOXXEHHUSI BEpOATHOCTEH, KOMOMHATOpHBIE (AKTBI |
(dbopMyJibl TpU PEIIEHUH 3a]ad; OLEHUBATh BEPOATHOCTU

peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4YallHBIMM BEIMYMHAMHU; yMEHUE IPUBOAUTH
IpUMEphl  MPOSIBJICHHS 3aKOHAa OOJBIIMX 4YHCEl B
IIPUPOJHBIX

1 OOIIECTBEHHBIX SBJICHUSX;

[1P614. YMmenue BbIOUpaTh MOAXOIAIINN H3yUYSHHBIH METO
JUIl pELIeHHs 3aJadd, pPaclo3HaBaTb MATEMAaTHYECKUE
(baKThbI

Y MaTeMaTU4YeCKHe MOJIETIN B IPUPOJIHBIX U OOIIECTBEHHBIX
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SBJICHUSIX, B HCKYCCTBE; YMEHHUE MPUBOJUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCUUCKOM W  MHPOBOM
MaTE€MaTUYECKOW HAyKH

OK 07. CogeiictBoBaTh
COXPAaHCHUIO OKpYKaroIIeh
Cpenpl,
pecypcocOepereHuIo,
MIPUMEHSATH 3HAHUS
00 HU3MCHCHHUHM KJIUMAaTa,
TIPUHITUTIBI OCpEKITUBOTO
IPOM3BOJICTBA, APPEKTHBHO
efcTBOBATH

B UPE3BBIYANHBIX CUTYAIHSIX

JIMYHOCTHBIE  pe3yJbTaThl  JOJIKHBI
B YACTH: DKOJOTHYECKOI0 BOCIIUTAHUS:
- aKTUBHOE HEMpHUATHE JCUCTBUH, NPUHOCSIINX
BpEJl OKPYKAKOUIEH CpeAE;

- yMEHHE TPOTHO3UPOBATh HEOJArONPHUATHHIC
AKOJIOTHYECKHE TOCIEACTBHS TMPEANPUHUMAEMBIX
NEHCTBUM, MPEAOTBPAIATh UX;

- pacHIMpeHue OmbITa JEATSIBHOCTH YKOJIOTUICCKOM
HaIpaBJIEHHOCTH;

MeTtanpeaMeTHbIe Pe3yJIbTaThl JOKHBI OTPaXKaTh:
OsBnaneHue YHUBEPCATbHBIMU y4eOHBIMU
[M03HABATEILHLIMU JCHCTBUSIMM:

0) 60a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- pa3pabaTeiBaTh IUTAH pEMICHUS TMPOOIEMBI C
y4eTOM aHajiu3a UMEIONIMXCA MaTepuaibHBIX
Y HEMaTePUAITBHBIX PECYPCOB;

- OCYUIECTBISITh  IIeJIHANpPaBIECHHBIN
MepeHoca  CPeICTB H  CIOco0O0B

B Mpo(heCcCHOHANBHYIO CPeay;

- YMeTh IEePEHOCUTh 3HAHHS B ITO3HABATEIBHYIO
Y TIPAKTHUYECKYIO 001aCTH KUZHEACSITETbHOCTH;
OBiaseHne  YHUBEPCATBHBIMH  PETYJISATUBHBIMH
JIEHCTBUSIMU:

0) CaMOKOHTPOJIb!

- J1aBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCHTH
KOPPEKTHUBBI B JIEATEILHOCTD, OIICHUBATH
COOTBETCTBHUE PE3YIHTATOB IIENISM

OTpaxXaTb

IOUCK
IEUCTBUA

I1P61. Bnagenne mMeromamMu J0Ka3aTeIbCTB, AJITOPUTMAMH
pemieHus 3ana4; yMeHHe (OpMYIUpPOBATh ONPEACICHUS,
aKCHOMBI

U TEOpEMBbl, NPUMEHATh HUX, MPOBOIUTH JOKa3aTEJbHbIE
paccy’KIeHHs B XO/1€ PELICHUs 3aay;

[1P64. VYmeHnue omepupoBaTh MOHATHAMHU: (DyHKIUS,
HenpepbIBHAs (QYHKLUUS, HPOM3BOJHAs, IepBOOOpa3Hasi,
OINpE/ENICHHBI NHTETpall; yMEHHE HAXOAUTh IIPOU3BOIHbBIE
JJIEMEHTApHbIX  (PyHKIMI,  HUCHONB3ys  CIIPaBOYHBIE
MaTepuaibl; UCCIEN0BATh B IPOCTEUIINX Caydyasx pyHKIUU
Ha MOHOTOHHOCTb, HaXOJIUTh HauOoJbIINE
U HauMEHbIIME 3HAa4YeHUs] (QYHKIMH; CTPOUTh TIpaduku
MHOT'OYJICHOB c HCIOJIb30BaHUEM anmapara
MaTEeMaTUYECKOIr0 aHaJIN3a; IPUMEHATh NPOU3BOJHYIO IIPU
peleHnu 3aja4
Ha JIBIDKEHUE; pelaTh NPaKTHUKO-OpPUEHTUPOBAaHHbBIE 33/1aul
Ha HauOoJIbIIMe U HAaMMEHbIINE 3HAYCHUS, Ha HaX0XJIEHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

[TP65. YMeHue omnepupoBaTh HOHATHUSAMM: pallMOHAJIbHAs
¢byHKIMS, MoKazarenbHass (QyHKUUS, cTEeNeHHas (yHKIMs,
JorapupmMuyecKas byHKIHA, TPUTOHOMETPUUYECKUE
¢byHKMM, 0OpaTHble (QYHKIMH; YMEHUE CTPOUTH TpaduKu
U3yYEHHBIX  (DYHKIMI, HCHONb30BaTh TpapuKH  TpH
M3Y4YEHHH MPOLIECCOB M 3aBUCUMOCTEHN, IPU PEIICHUH 33]1a4
U3 JpyruX Yy4eOHbIX MPEeIMETOB M 33Jad M3 pPealbHOi
KHU3HU; BbIpakaTh (opMyramMH 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU;

[1P66. YMeHnue peniath TEKCTOBBIE 3a/1a4H Pa3HbIX TUIIOB (B
TOM YHCJE€ Ha MPOLEHTHI, AOJIM M YacTH, Ha JABH)KEHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HaJOTH, 3aJaud U3
007acTH  ympaBieHHMs  JHYHBIMH M CEMEHHBIMH

19



¢uHaHCAMM);  COCTAaBIATH  BBIPAXKEHHUSA,  ypaBHEHHUS,
HEpaBEHCTBA W HUX CHUCTEMbl [0 YCJIOBUIO 3ajauM,
UCCIIEIOBaTh  IOJIyY€HHOE  peIIeHHe ©  OIICHUBATh
IPaBIONO00HOCTh PE3YJIbTATOB;

ITP68. YMeHue onepupoBaTh MOHATUSAMU: CIIy4alHbII OIBIT
U CIy4ailHOe COOBITHE, BEPOATHOCTh CIYYaHOIO COOBITHS,
YMEHHE BBIYUCIATH BEPOSITHOCTb C HCIOJIB30BAHUEM
rpaMuecKux METOJO0B; MPUMEHATh (POPMYJIbl CIOXKEHUS U
YMHOXXEHHUSI BEPOATHOCTEH, KOMOMHATOpHBIE (AKTBI |
dbopMysbl IpU PELICHWH 33/ay; OLEHUBATh BEPOSTHOCTH
peabHBIX COOBITHIA; 3HaKOMCTBO
CO CIyyallHBIMM  BEIMYMHAMH; YMEHHE IPUBOJIUTH
OpUMEpPHl  TIPOSIBIICHHSI 3aKOHA  OOJNBIIMX YHCET B
IPUPOJHBIX

¥ OOILIECTBEHHBIX SIBIICHUSX;

ITPGY9. YMmeHue omepupoBaTh MOHATHUSAMH: TOUKA, MpsSMas,

IIJIOCKOCTB, MIPOCTPAHCTBO, JBYTPaHHbIN yroJl,
CKpEILMBAIOIIUECS IpsIMbIE, [1apaJuIeIbHOCTh u
MEPIECHANKYISIPHOCTh MPSAMBIX

U TUIOCKOCTEH, Yol My MPSAMBIMH, YTOJI MEX]y MPSIMOI
Y TUIOCKOCTBIO, YTOJ MEXKAY TUIOCKOCTSIMHU, PACCTOSTHHE OT
TOYKHU

JI0 TUTOCKOCTH, PAacCTOSHHE MEXIY MPSMBIMH, PACCTOSHUE
MEX/Y IUIOCKOCTSIMM; YMEHHE UCIOJIb30BaTh MIPU PEIIEHUH
3a1ad  M3yueHHbIE (AKTBl M TEOPEeMBbl IUIAHUMETPHH,
YMEHHE OILIEHUBATh pa3Mepbl OOBEKTOB OKPYKAFOIIETO
MHpa;

[1P610. Ymenue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
ceueHHe MHOTOTpaHHMKA, KyO, Mapajulesienures, npusma,
nupamMuia, GuUrypa W TOBEPXHOCTh BpAIEHUS, IMIIMHJD,
KOHyC, Immap, cdepa, cedyeHus (urypsl BpalleHus,
TUIOCKOCTh, Kacaromasicss chepsl, THIMHIpA, KOHYCa,
IUIOIAJb TOBEPXHOCTH NHUPAMHUAbI, TNPU3MBI, KOHYCA,
AJTUHPA, TIIOMAAb chepsl, 00beM Ky0a, MPSIMOYTOJIHHOTO
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napajulejienunena, NUpamMHUAbl, OPU3MBL,  LUJIMHJPA,
KOHyca, Iuapa; YyMeHue u300paxaTb MHOTOIPaHHUKHU
U IOBEPXHOCTU BpAIICHMs, HUX CEYEHHUS OT PYKH, C
IIOMOILBI0 YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB;  yMEHHE  paclo3HaBaTb  CHUMMETPUIO B
IPOCTPAHCTBE;  yYMEHHUE  PACHO3HABATH  IPABUIIbHBIE
MHOTOTPaHHUKU;

I[IP611 VYmMeHue omnepupoBaTh TMOHITHAMHU: JBH)KCHHE
B TPOCTPAHCTBE, NOAOOHBIE (UTYPHl B TPOCTPAHCTBE;
UCMOJb30BaTh OTHOUICHHE IUIOLa/lel IOBEPXHOCTEH U
00BbeMOB TOAOOHBIX (PUTYp TPU PEIICHUH 3a/1a4;

[1P612. YMeHue BBIUUCIATH F€OMETPUYECKHE BEINYMHBI
(mmHa, yroJ, miom@aab, 00beM, IJIONIAIs MOBEPXHOCTH),
UCMOJb3Ys U3yUeHHbIE (POPMYJIIBI U METO/IBI;

I1P613. YMmeHue onepupoBaTh MOHATUAMU: MIPSIMOYTOJIbHAS

CHUCTCMaA KOOpJIMHAT, KOOPpAWHATLI TOYKH, BCKTOD,
KOOpAUHATBl BCKTOpaA, CKAJAPHOC NPOU3ZBCACHHUE, YIOJI
MCXKAY BCKTOpaMH, CyYMMa BCKTOPOB, IIPOU3BCIACHUC

BEKTOpa Ha 4YHCJIO; HAXOAWTh C ITOMOIIBID M3YyYEHHBIX
dbopMya KOOpPAMHATBI CEPEeIUHBI OTpPE3Ka, PpacCTOSHHUE
MEXIY ABYMsS TOUKaMU;

[1P614. YMmenue BbIOMpaTh MOAXOIAIMNN U3yUYEHHBIH METO
JUIl pELICHHs 3aJadd, pPaclo3HaBaTb MAaTEMAaTHYECKUE
(bakThbI

Y MaTeMaTU4YeCKHe MOJIETN B IPUPOJIHBIX U OOIIECTBEHHBIX
SABJIICHUSIX, B HCKYCCTBE; YMEHHE IPHUBOJINUTH NPHUMEPHI
MaT€MaTUYeCKUX OTKPBITUA POCCUHUCKOM U MHUPOBOH
MAaTE€MaTHYECKOW HayKH

MK 2.1. OpraHM30BbIBaTL PaboThbl
no b6ecnepeboiiHomy
SHeprocHab»KeHuto
CEeNIbCKOX03ANCTBEHHOIO
npegnpuATUA

UIngHOCTHBIE pe3yJIbTaThl JOJKHBI OTPaXXaTh B YacCTH:
TPYIOBOI'O BOCITUTAHMUS:

[1P6 9. ChopMHUPOBAHHOCTh YMEHUIH KPUTHYECCKH OIICHHBATH
MH(OPMAaILIMI0O MAaTEMaTHYECKOTO COAEPKaHMs, BKIIOYAIOLIYIO
[CEeBJOHAYYHbIE 3HAHUS U3 PA3INYHBIX ICTOYHHUKOB (CpPEICTBA
MaccoBOl HMH(OpPMAINK, HAYYHO-TIOMYJISIPHBIE MaTepUalbl);

- TOTOBHOCTb K TpPyAYy, OCO3HaHUE LIEHHOCTH
MacTepCTBa, TPYI0JII00UE;
-  TOTOBHOCTh K  aKTUBHOM  JCSATEIHHOCTU

MHTCPIIPETUPOBATH OTHYECCKHUE ACIICKTHI

COBPEMEHHBIX
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TEXHOJOTHYECKOM M COLMAJIbHOM HaNpaBJICHHOCTH,
CIIOCOOHOCTE WHHIMUPOBATb, IJIAHUPOBATH)|
1 CaMOCTOATEJILHO BBITIOJIHATH TaKylO JE€ATEIIbHOCTD;

- HHTEpeC K pasinyHbIM cepam mpodeccuoHaIbHON
e TeIILHOCTH.

MeTanpeaMeTHbIE PE3YIIbTATHI JOJKHBI OTPAXKaTh:
OBiageHue YHHUBEPCAIbHBIMU y4eOHBIMH
[MO3HABaTEILHBIMHA JICHCTBUAMU:

a) 0a30BBIC JTOTUYECKHE ICHCTBUS:

- CaMOCTOSITENILHO (dhopmynHrpoBaTh u
AKTyaJIM3UpOBaTh IMPOOJEMy, paccMaTpHBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATb CyHIeCTBCHHI)If/'I IIpHU3HAK|

WM OCHOBaHUS IS CPaBHCHMS, KJIaCCH(UKAIUY]
1 0000IIIEHHS;

ONpeAeIATh ILEIMH  JCATCIBHOCTH,
MapaMeTpsl U KPUTCPUHU MX JOCTHKCHHS,
BBISBJISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B

3a1aBaTb

pacCMaTpruBACMBbIX ABJICHUMAX,
BHOCUTb KOpPpeKTuBbl B AOeATEe/NIbHOCTb,
COOTBETCTBME Pe3y/ibTaTOB Uenam,

OoueHnBaTb
OLEHMBATb PUCKMU
I'IOC/'IEACTBVIVI AeATeNbHOCTHU;

0) 0a30BBIC UCCIIETOBATEIIbCKUE ACHCTBUSA:

BIIaJIETh HAaBBIKAMH  y4eOHO-HCCIEN0BATENbCKOM
M TIPOEKTHOM AESITeNbHOCTH, HAaBBIKAMHU pPa3pelIeHHs]

mpo0Jem;

- BBISABJISATH IMPUYIUHHO-CJICACTBCHHBIC CBs3Y]
M aKTyalu3upoBaTh 3aJady, BBIABUTATh THIIOTE3Y)|
ee  peleHus, HAXOIHTh apryMeHThl IS
ITOKA3aTeIbCTBA  CBOMX  YTBEPXKICHHM, 3a/1aBaTh

KCCIIEIOBAHUII B OWOJIOTHHM, MEIULMHE, OHOTEXHOJIOTHU;
[paccMaTpuBaTh  TI00ANBHBIE  DKOJOTUYECKUE  IMPOOJIEMB]
COBPEMEHHOCTH, dbopMHupOBaThH

110 OTHOILLICHWIO K HUM CO6CTB€HHYIO IIO3HUIIHUIO.

[1P6 10. CdhropMUpOBAaHHOCTH YMEHUI CO3/1aBaTh COOCTBEHHBIC
NUCHbMEHHBIE WM YCTHBIE  COOONICHHS  HAa  OCHOBE
MaTeMaTHYeCKOH HH(OpPMAIMK W3 HECKOJBKUX HCTOYHHKOB,
PaMOTHO MCIIOJIb30BaTh MOHATHIHBIN amnapaTr OHOJIOTHN

[apamMeTpbl U KpUTEPUU PEILICHNS;
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- aHaJU3MPOBATh IIOJIyYCHHBIE B XOJE pEUICHUSs
Bajiaud  pe3yibTaThl, KPUTHUYECKH OLICHUBATH UX|
ITOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

pa3pabaThiBaTh IUIAH PEIICHUS] MPOOJIEMBbI C YyUeTOM
aHaIM3a MMEIOIINXCS MaTepualbHBIX "
HeMaTepualbHBIX PECYpPCOB;

-- yMeThb IMEPEHOCUTh 3HaHHS B II03HABATEIHHYIO

1 ITPAKTUYCCKYIO obnactu KHN3HCACATCIIBHOCTH
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2. CTpyKTypa H coaepxkaHue o0ueodpa3oBaTeIbHOM IUCIUILIMHBI

2.1. O0beM AUCHUIJIMHBI U BUbI Y4eOHOH padoThl

Buj yueOHoi1 padoThl O0bem B
yacax
O0bem 00pa3oBaTeIbHOM NPOrpaMMbl THCHUIINHBI 242
B T.4.
TEOPETHUUECKHUE 3aHATHS 78
IIPAKTUYECKHE 3aHSTHS, B TOM YHUCIIE 132
KOHTPOJIbHBIE PAOOTHI 14
OcHoBHOE coep:kanue’ 224
IIpodeccuonaibHO OPHEHTHPOBAHHOE CO/IEPKAHME (COdep:KaHUe 34
NPHKJIATHOI0 MOLYJIs)°
IIpomMesKyTouHast aTTecTanUnA® (3K3aMeH - 2 CEMECT; KOHTPOJIbHAS 18
paborta- 1 cemectp)

4 OCHOBHOE COJIEP)KAHUE BKIIIOUAET COJEPIKATENLHBIE JIMHUKM 10 yyeOHOMY mnpeamery «Martematuka» (6a30Bblit
ypoBeHb) DenepanbHOM 00pa3oBaTENbHON MPOTPAMMBI CPETHETO OOIIETO 00pa30BaHMS, YTBEPKICHHON MPUKA30M
MunncrepcrBa mnpocsenierns Poccwiickoit @enepammm ot 18 mas 2023 1. N 371 (B pemakumu Ilpmkaza
Munnpocsenienust Poccuu ot 9 okta6pst 2024 r. N 704).

> TlpodecCHOHATLHO OPHEHTUPOBAHHOE COJEPXKAHHE MOMET ObITh pACHpENENieH0 0  pasienam  (TeMam)
WM CKOHLIEHTPUPOBAHO B paszaene [IpuxknaaHoit Moxynb

® Mopma IPOMEKYTOUHOU ATTECTAIIMY M KOJIUYECTBO YACOB, OTBOAMMBIX HA €€ TIPOBEJICHHUE, PErIAMEHTUPYIOTCS
yueonsm masom OIT CIIO.
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2.2. TemaTuyeCcKMH IJIAH U COACPKAHUE TUCHUTLIHHBI

Conep:kanue y4yeOHOro MaTtepuasia (0OCHOBHOE M PO ecCHOHATILHO
HaumeHoBaHue pa3jiesioB u 7 . | Oobem | @opmupyembie
Tem OPHEHTHPOBAHHOE)', 1a0OpaTOPHbIE U MPAKTHYECKHE 3AaHATHSA, NPUKJIATHON wacoB | KoMNeTeHIH
MOYJIb (IIPY HAJTUYHH)
1 2 3 4
OCHOBHOE cO/Iep:KaHue
Pasnen 1. [loBTOpeHHe Kypca MaTeMaTUKM OCHOBHOM IIKOJIbI 20
Tema 1.1. Coneprkanue y4eOHOro MaTepuasia 2
Hens u 3amaunm marematuk | [lenp u 3agauM MaTeMaTHKH IIPH OCBOCHUH CIICIUAIBHOCTH. ba3oBble 3HAHUS W
npu OCBOEHUM | yMEHHS M0 MAaTeMaTUKe B MPO(ECCHOHAIBLHON W B MOBCEIHEBHOW JCSITCIHLHOCTH.
CIEIUATBLHOCTH. MHoOXxecTBO, oOnepauuMd HaJ MHOXECTBaMHU, JuarpaMmbl  Oilnepa-BeHHa.
MHOXecTBa U JIOruKa Hcnonbs3oBanne TEOPETUKO-MHOXKECTBEHHOT'O arlfapaTta Jjis OMHCAHHUS pPealbHBIX OK-01. OK-02
MIPOLIECCOB U SIBJICHUM B MPO(HEeCCHOHANBLHON 1eATeIbHOCTH, IPU PEIICHUH 3a/1a4 U3 OK-03, OK-0 4’
) ,
JIPYTUX TACIUIUINH OK-05, OK-06,
Tema 1.2. Coneprkanue y4eOHOro MaTepuania 2 OK-07
Yycaa ¥ BEIYUCIICHUS Harypanbnbie u nesnbie uncia. [Ipu3Haku JeIMMOCTH LENbIX Yncell. PanroHabHbIE TIK...
gucna. OOBIKHOBEHHBIE U  JECATHYHBIE JpoOW, MPOLEHTHl, OECKOHEYHBIC
MepuonYecKre Apoou. ApudpMeTudeckre omnepalnuy ¢ paruoOHAIBHBIMUA YHUCIIAMU,
peoOpa3oBaHUs YUCIOBBIX BhIpaxeHul. [(eficTBuTeNnbHbIe yncia. PalinonansHble u
WppaloHalibHbIE uuchia. ApupMETHYecKHe Omnepamuud ¢ JeHCTBUTEIbHBIMU
gyrcnamu. [IpuOnmkEHHbIE BEIUMCICHUSI, TIPaBUIa OKPYTJICHHUS, IPUKUIKA U Ol[EHKa
pe3yJibTaTa BEIYMCIEHUN
Tema 1.3. Coneprxanue yueOHOro MaTepuasa 4
ToxnecTBa u | ToxknecTBa W TOXKAECTBEHHBIE MpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YpPaBHEHHS.
TO/1ECTBEHHBIE HepaBeHnctBo, pemieHue HepaBeHCTBA. MeToJ HHTepBaioB. PemieHue wnensix u
npeoOpa3oBaHusl YpaBHEHUS, | IPOOHO-pAIlMOHAIBHBIX ypaBHCHWH W HepaBeHCTB. [IpuMeHeHHWE ypaBHEHUH U
HEPaBEHCTBA U UX CUCTEMBI HEPAaBEHCTB K PEIICHHUI0 MaTeMaTHYEeCKUX 3a7ad U 3a/ay U3 Pa3IU4YHBIX oOnactei
HayKH ¥ peaibHON >ku3HU. CUCTEMBI M COBOKYITHOCTH PAIllMOHAIBHBIX YPaBHEHUH U
HepaBeHCTB. CuHcTeMbl JMHEHWHBIX YypaBHEHMH. PelieHwe npuKIaHbIX 3a1ad ¢

7 O6pasoBarenbHas OPraHu3alys BIPABE CAMOCTOSTENBHO ONPENENIATh MOCIE0BATENLHOCTE N3YUEHHUS PA3AENIOB U BXOAAIIUX B HUX TEM, & TAKXKE IIEPEPACTIPENEIIATH KOITHIECTBO
9acoB TSI OCBOSHHS 00yJarOMUMHUCS y4e0HOTO MaTeprana ¢ y4eTOM JOTHKH (POPMHUPOBAHUS TUCIUITIMHAPHBIX PE3yIbTaTOB, OOINX M MPO(ECCHOHATBHBIX KOMIIETCHIINH,
MEXIPEIMETHBIX CBSI3€H C IPYTUMH TUCITUTUIMHAMHA 0011e00pa3oBaTenbHOI0 U 00MIenpodecCHOHATEHOTO IUKI0B yaeoHoro miana OIl CITO

25



IIOMOILBI) CUCTEMBI JINHEWHBIX YPaBHEHUN

Tema 1.4. IIpodeccnonanbHO OPUEHTHUPOBAHHOE COeP:KaHUeE (COJAep:KaHue PUKJIIATHOIO 4
[IpoLieHTHBIE ~ BBIUMCIIEHUS | MOAYJISA)
B npodeccuonanbHbIX | [IpuMeHenue qpobeit U MPOLEHTOB /ISl PELICHHUS MPUKIIAIHBIX 3a/1a4 U3 Pa3IMYHbIX
3a7a4ax oTpacieil 3HaHUU M peaabHON >KU3HU. [IpuOMIKEHHBIC BBIYMCICHUSA, MpPABUIIA

OKpyIJIeHUs, MPHUKUIKA U OLIEHKa pe3yJbTaTa BbIUMCICHHUN. Pa3Hble crocoObl

BBIUMCIICHUS POLIEHTOB. [Ipo1ieHTHBIE BBIYHCICHUS B TPOPECCHOHATIBHBIX 3a]auax.

[IpuMeHeHHe ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKUX 3a/1a4 U 3a/1a4

U3 PA3IMYHBIX 00JIACTeH HAYKU U peaJIbHOW JKU3HH
Tema 1.5. Copepxanue yueOHOro MaTepuana 2
[TocnenoBarenbHOCTH [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs IOCieqoBaTeabHOCTEH. MOHOTOHHBIE
U IIPOTPECCUU MOCNIEOBATENBHOCTUH.  Apu(MeTHUecKas ¢  TeOMETpUYecKass  IMPOTrPECCUU.

beckoneuno yoObIBaromas reomerpuueckas mporpeccus. Cymma OECKOHEUHO

yObIBaroeil reomerpuyeckoil mporpeccun. Dopmyna CIOKHBIX MPOILEHTOB.

Hcnonp3oBaHue mnporpeccud Ml peUIeHHs] peallbHbIX 3aJad  IMPUKIATHOIO

XapakTepa
Tema 1.6. Conepxanue yaeOHOro Marepuaa 4
OyHKIMH U TpaduKu Oyukuus, crnocoObl 3amanus ¢yHkuuu. [paduk ¢ynknuu. BzanmHOo oOparHbIE

¢bynknuu. OOnacTb ONpeneNeHus W MHOXKECTBO 3HaueHuM QyHkuuu. Hynun

¢yskuuu. ITpoMexxyTKH 3HaKONOCTOSIHCTBA. YETHBIE M HEUETHBIE QYHKIUU
Tema 1.7. Copepxanne yueOHOT0 MaTepHana 2
BxonHoi1 KOHTpOIIB Boruncnenuss u mpeoOpa3oBaHus. YpaBHEHHS U HepaBeHcTBa. [Iporpeccumn.

OyHKIMH U TpadUKH

KonTponsHas paboTa no paszeny 18
Pa3nes 2. Ctenenn n kopuu. CTeneHHas1, NOKa3aTeJbHasi M Jiorapugmuyeckas QyHKIHSA 62
Tema 2.1. Coneprkanne ydeOHOro MaTepuana 4
Apudmernyecknii KopeHb n— | ApudMeTUUECKUH KOPEHb HAaTypalbHOM cTeneHu. J[eHcTBUs ¢ apu)METHYECKUMU OK-01, OK-02,
Oli CTEeNCHU KOPHSIMH N—O# CTEeNEHH OK-03, OK-04,
Tema 2.2. Coneprxkanne y4eOHOr0o MaTeprana 4 OK-05,
Crenenu. CrangaptHas | CreneHp ¢ menbiM mokasareneM. CraHmapTHas (opma 3amucu JeHCTBHTEIEHOTO OK-06,
dbopma 3anucy | yucna. Vcrmonp3oBaHue MOAXOASIICH (OpPMBI 3aITUCH JIEHUCTBUTENBHBIX YHCET IS OK-07

JIEHCTBUTEIIFHOIO YKCIa

PCHICHUA  TPAKTHUUCCKHUX 3adda4 U HOPCACTABICHUSA  NAHHBIX. Cremnenp ¢

8 Yachl KOHTPOJILHBIX PabOT YUTEHBI B COAEPIKAHUU YIeOHOTO MaTtepyala M BXOAAT B 00IIee KOJIMYECTBO YaCOB 110 pa3ziely (TeMe)
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panMoHanbHBIM MOKa3ateneM. CoiictBa creneHu. [IpeoOpa3oBaHue BBIpaXKEHUH,
COJIEPIKAIIMX CTENICHH C PALIMOHAJIBHBIM I10KA3aTeIEM

Tewma 2.3. Copepxanne yueOHOro MaTepuaa 2
CrenenHas GyHKUUA CreneHHass (yHKUMS C HaTypaJbHbIM U IeJbIM IoKa3zareneM. EE cBoiictBa u
rpaduk. CoiicTBa 1 rpadMK KOPHS N-OW CTEIICHH
Tema 2.4. Coneprkanue y4eOHOro MaTepuasia 6
Hppanyonainbnelie ypaBHeHuUs | Pemenue nppaioHalbHBIX YpaBHEHHH U HEPABEHCTB
U HEpaBEeHCTBA
Tewma 2.5. Copepxanne yaeOHOT0 MaTepuaa 2
[Tpumenenue CBOMCTB | Mcrosib30BaHKE CBOWMCTB CTENEHHOW (YHKIMU TPU PEIICHUH YpPaBHCHHHA U
CTENEHHON (QYyHKIUU HEPABEHCTB
KonTponbHast padora no Temam 2.1 - 2.4 pa3nena 2
Tema 2.6. Coneprkanue yd4eOHOro Marepuania 4
[TokazarenbHas ¢bynkuus, | [TokazatenbHas QyHKIMs, €€ CBOiicTBa U rpaduk
€€ CBOMCTBA
Tema 2.7. Conepxanne yaeOHOro MaTepuaa 8
[Toka3arenbHble ypaBHEHUS IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA
U HEpaBEHCTBA
Tema 2.8. Conepxanue yueOHOro MaTepuasa 2
[IpumeHeHne CBOMCTB | Pemenue moka3aTelbHBIX YPaBHEHHUH U TIOKA3aTENbHBIX HEPABECHCTB
OKa3aTeNbHON QYHKIHUH KontposbHas paboTa no temam 2.6 - 2.7 paszaena 2
Tema 2.9. Coneprxkanne y4eOHOro MaTepuana 4
Jlorapupm yncna. | Jlorapupm uncna. JlecAITUUHBIN U HaTypadbHBIN JIOTapU(pMBI
Hecarnansbiit
U HAaTypaJIbHBIN JTOraprQmbl
Tema 2.10. Coneprxanue yueOHOro MaTepuasa 6
CaolicTBa orapupMoB [IpeoOpa3oBaHue BbIpaXeHHi, CoAepKALIUX JJOrapUPMbl
Tema 2.11. Conepxanue yueOHOro MaTepuasa 4
Jlorapupmuueckas ¢ynkuus, | Jlorapudmudeckas GyHKus, e€ cBoicTBa U rpaduk
€e CBOICTBA
Tema 2.12. Coneprxanne ydeOHOT0 MaTeprana 10
Jlorapupmuyeckne Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA

YpaBHEHUS U HEPABEHCTBA
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Tema 2.13.
Jlorapudmel B TpHpone H
TEXHUKE

IIpodeccnonaiibHO OPUEHTHPOBAHHOE COAeP:KaHue (CoepKaHNe MPUKJIATHOTO
MO/1YJIfA)

[Tpumenenne norapudma. Hcrtopus pasButus marematuku. Jlorapudmuueckas
cnupasib B npupoje. Ee maremarnueckue cBoiicTBa. Vcnonb3oBaHue rpadukoB
(GYHKIMK U1 UCCIIEOBAHUS TPOLIECCOB U 3aBUCUMOCTEH, KOTOPhIE BOZHUKAIOT MIPU
peLIeHUH 33J]a4 U3 Pa3JIMUHbIX 00JacTell HAyKU M peabHOM JKU3HU

Tema 2.14. Copepxanne yaeOHOT0 MaTepuaa 2

[Tpumenenue Pemenne norapudmMuueckux ypaBHEHUI U HEPABEHCTB

norapu$mMoB K pemenuto | KonrponsHas padora mo temMam 2.9 - 2.12 paszgena 2

3a/1a4y

Pasnen 3 IlpsiMble M JIOCKOCTH B MPOCTPAHCTBE 20

Tema 3.1. Coneprxkanue y4eOHOro Marepuaa 4

IloBropenue mnnanumerpuu. | OcHOBHBIC QUTYpBI, (GakTl W TeopeMbl IIAHUMETPUU. OCHOBHBIC ITOHSATHS

OcHoBHbIE IOHATHA | crepeoMeTpur. Touka, mpsMas, IUIOCKOCTh, MpocTpaHcTBo. I[lonstue 006

CTEepEOMETPUN aKCHUOMAaTUYECKOM IIOCTPOCHHUH CTEPEOMETPUM: aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

Tema 3.2. Coneprkanue y4eOHOro MaTepuania 6

[TpsiMble U MITOCKOCTH B3aumHoe  pacronokeHue OpsMBIX B [IPOCTPAHCTBE:  I€pECEKaroIuecs,

B IIPOCTPAHCTBE. | mapajulelibHble W CKpeluBarolmuecs mnpsmMble. llapaminenbHOCTh MNpsAMBIX U

[TapannensHoCTs  OPSMBIX, | TNIOCKOCTEH B MPOCTPAHCTBE: NapajUieNibHbIe TpsSMble B MPOCTPAHCTBE,

psIMOI u IJIOCKOCTH, | MApaJJIEIbHOCTh TPEX MPSIMBIX, MapauIeTbHOCTh MPSIMOW U TIIOCKOCTH. YTJBI C

IJIOCKOCTEN COHAIIPaBJIICHHBIMH CTOPOHAaMH, YIroJd MEXAYy MpsIMbIMA B IPOCTPAHCTBE. OK-01, OK-02,
[TapannenbHOCTh MIIOCKOCTEN: MapalliebHbIE MIIOCKOCTH, CBOMCTBA MapalieIbHbIX OK-03, OK-04,
mockocteil. [lpocreiine mpocTpaHCTBEHHBIE (UTYpPHl HAa TUIOCKOCTH: TETPadp, OK-05, OK-086,
Ky0, napajjiesenune;i, IoCTpPOeHUE CeUeHHUM OK-07

Tewma 3.3. Coneprxkanue yd4eOHOro Matepuana 2 IIK...

[TeprieH UKy ISIPHOCTD [lepneHuKyAsIpHOCTh TNPSAMONW W IIJIOCKOCTH: TEPIEHIUKYJAPHbIE TMpsSMbIE B

TIPSIMBIX MIPOCTPAHCTBE, MpsMble TNapauieJbHble M NEPHEHAMKYJSPHbIE K IUIOCKOCTH,

Y TUIOCKOCTEN IIPU3HAK MEPNEHIUKYISIPHOCTH MpsIMOW U IUIOCKOCTH, TEOopemMa O NpsIMOM
MEePIEeHIUKYISIPHOM MII0OCKOCTH

Tema 3.4. Conepxanue yueOHOro MaTepuasa 4

VYrael  MexXAy — OpsAMBIMU | YTIIBI B MPOCTPAHCTBE: YTOJ MEXAY NPSIMOW M TUIOCKOCTBIO, JBYTPAHHBIA YTOJI,

" IJIIOCKOCTAMH

JUHENHBIN Yroa AByrpaHHOro yria. lleprnenauKyisp u HaKIOHHBIE: PACCTOSIHUE OT
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TOYKH J0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOU J0 TUIOCKOCTH, MPOCKIUs PUTyphI Ha
IJIOCKOCTh. [lepneHanKyasspHOCTh IUJIOCKOCTEH: NpHU3HAK MEPIEeHIUKYIIPHOCTH
JBYX I1ockoctei. Teopema 0 TpEX nepneHIuKyIsipax

Tema 3.5. IIpodeccnonanbHO OPUEHTHUPOBAHHOE COlepP:KaHUE (COAep:KaHue PUKIIATHOIO 2
[IpsimMble U TIOCKOCTH MOYJis1)
B [IPAKTUYECKHUX 3a/1a4ax Pacrnonoxenre npsiMbIX U MJIOCKOCTEH B OKpY’KaroleM Mupe (Mpupoze, HCKYCCTBE,
apXUTEKType, TeXHHKE). Penienne npakTHKO-OpUeHTUPOBAHHBIX 3a/1a4
Tema 3.6. Coneprkanue y4eOHOro MaTepuasa 2
OcHoOBHbIE B3aumHoe pacnonokeHue NpsMbIX M IUIOCKOCTEH B mpoctpaHcTBe. [locTpoeHue
IPOCTPAHCTBEHHBIE PUTYPHI | ceyeHMi
Y UX B3aUMOPACIIOJIOKECHUE KonTponbHast pabora no paszaeny 3
Pasnen 4. KoopauHaTbl 4 BEKTOPbI B IPOCTPAHCTBE 16
Tema 4.1. Coneprkanue yd4eOHOro Marepuania 4
BekTopel B mpocTpaHcTBE. | BekTop Ha IUIOCKOCTH M B mpocTpaHcTBe. CIOKEHUE W BBIYMTAHHE BEKTOPOB.
[elicTBUs ¢ BEKTOpaMu YMHOXEHUE BeKTOpa Ha uucio. Pa3noxeHue BekTopa 1no TpéM HEKOMIUIaHAPHBIM
BektopaM. [lpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX  C
MIPUMEHEHUEM MPABUJI ACHCTBUM C BEKTOpaMu
Tema 4.2. Copepxanue yaeOHOro MaTepuaa 6
Koopaunarst B | [IpsmoyronpHas cucremMa KOOpAWHAT B MpocTpaHcTBe. KoopauHAThl BeEKTOpa.
npoctpanctBe. IIpocrenmme | [Ipocreiimue 3amadl B KOOpPAWHATaX. YTON MeEXAy Bekropamu. CKalspHOE
3a/1auu MPOU3BE/ICHUE BEKTOPOB. BhluncieHue yriioB Mexay NpsSMbIMH U IUIOCKOCTSIMH.
B KOOpJAMHATaX KoopanHaTHO-BEKTOPHBIN METO]I ITPU PEIICHUH T€OMETPUUYECKHX 3a/1a4
Tema 4.3. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPKaAHUE (COepKaHNe NPHKJIATHOTO 4 85:8; 85:8‘21’
[IpakTHKO-OpUEHTUPOBAHHBIE | MOAYJIsI) OK-0 5’ OK-0 6’
3a7a4yd  Ha KoopauHaTHOM | KoopauHaTHas  TUIOCKOCTh.  BblumcneHue  paccTosHMNM W IUIOMIafedl  Ha OI,(-07 ’
IIJIOCKOCTH KOOPJAMHATHON MIIOCKOCTH. KOJIMYEeCTBEHHBIE pacyeThl 11K
Tema 4.4. Cojnepkanne yueOHOro MaTepuaa 2 o
Pewienne 3a1a4 Ha | KoopaumHaTHO-BEKTOPHBIA METOJ MpPH PEHIEHUU TeOMETPUUECKUX 3aaad. Pemenue
KOOPIMHATHI 3a7a4, CBA3aHHBIX C NPUMEHEHUEM TNIPaBWJ JCUCTBUA C BEKTOpaMH. 3aJadd
Y BEKTOPBI TIJITAHUMETPUHU U CTEPEOMETPUU M METOJIbI MX PEIICHUS
Kontponbras padota mo pazaeny 4
Pasnen 5. OcHoBbl TpuroHomerpun. Tpuronomerpnyeckue GyHKunu 40
Tema 5.1. Cojep:kaHue yueOHOTo MaTepHana 4 OK-01, OK-02,
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OCHOBBI TPUTOHOMETPUHU

CuHyc, KOCMHYC W TaHT€HC YHCJIOBOI'O apryMeHTa. ApPKCHUHYC, apKKOCHHYC,

apKTAHI€HC  YHUCJIOBOIO  aprymeHTa. TpuroHomerpuueckass  OKPY>KHOCTb,
OIpeJIeNIeHUe TPUTOHOMETPUUYECKUX (DYHKIMK YHCIOBOTO apryMEHTa
Tema 5.2. Coneprkanue y4eOHOro MaTepuasa
OcHoBHbIE [IpeoOpaszoBanue TPUTOHOMETPUYECKUX BBIPAKCHU. OcHoBHbIE
TPUTOHOMETPUYECKHUE TPUTOHOMETpHUECKHE (popMyIIbl
TOK/JIECTBA
Tema 5.3. Coneprxkanue y4eOHOro MaTepuaia
Ilepuonuueckue  Gynkuuu. | Oyakuus. Ilepuoguyeckue (GyHkiuu. TpuroHomerpuueckne GYHKIHH, HUX
Tpuronomerpuueckue CBOICTBa U TpaduKu
byHKIIUU
Tewma 5.4. Copepxanue yueOHOro MaTepuana
IIpeoGpazoBanue rpadukoB | Cikarre U pacTsDKEHHE TPaUKOB TPUTOHOMETPUIECKUX (DYHKITHIA.
TPUTOHOMETPUUECKUX [Ipeobpa3zoBanue rpaKOB TPUTOHOMETPUUECKUX (PYHKIIHIA
byHKIUH
Tema 5.5. IIpodeccnonanbHO OPUEHTHPOBAHHOE COlepP:KaHUeE (COAep:KaHue MPUKIIATHOIO
Onucanue MO/LYJIsl)
MIPOU3BOCTBEHHBIX Hcnonb30BaHrue CBOWCTB TPUTOHOMETpHYECKHX (yHKIMNA B MpodhecCHOHATbHBIX
IPOLECCOB € IMOMOIILIO | 3a1a4yax. Mcronb3oBaHue rpapukoB (QYHKIMH A HCCIEIOBAaHUS IPOLIECCOB U

rpaduKoB QyHKIHIT

BaBHCHMOCTeﬁ, KOTOPBIC BO3HUKAKOT IIPU PCIICHHUU 3aJdad U3 APYIrUx y‘-IC6HBIX
JUCHHUIIIINH U peaHBHOfI JKHN3HHU

Tema 5.6. Coneprxanue yueOHOro MaTepuasa

OObpatHbie Ooparnbie ¢ynknuu. OOpaTHble TpUroHOMeTpuueckue ¢GyHkuuu. Mx cBoiicTBa u

TPUTOHOMETPUUECKHE rpaduKu

byHKIMH

Tema 5.7. Coneprxkanne y4eOHOro MaTepuana

Tpuronomerpuueckue Perienue TpUroHOMETPHUUECKUX YpaBHEHUN

ypaBHEHHUS

Tema 5.8. Coneprxanue yueOHOro MaTepuasa

Tpuronomerpruyeckue [Ipumepsl TPUTOHOMETPHUUIECCKUEC HEepaBECHCTBA. Pemenue MPOCTEUIIINX

HCPaBCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM YHCIE C HCIIOJIb30BAHUEM CBONWCTB
byHKIHMI

Tema 5.9. Coneprxkanne y4eOHOro MaTeprana

OK-03, OK-04,
OK-05, OK-06,
OK-07
IIK...

30



Pemenue 3a71a4

TpUroHoMeTpUYECKUE BBIPAKEHNUS, YPABHEHUS U HEPABCHCTBA

TPUTOHOMETPUHU KonTponbHas pabota no pazzaeny 5

Pa3nea 6. Ilpon3Bognas GpyHKIHM, ee IPMMEHEHHE 40

Tema 6.1. MonoronHocts | ConepikaHue y4eOHOro Marepuasia 2

GyHKITIH. OkcrpeMyMsl | [IpoMeXyTKH MOHOTOHHOCTH (GYHKIHH. MaKCHMyMbl M MHHHMYMBI (YHKIIHH.

GyHKIHH. Touxu | HaubGosnpiiiee 1 HanMeHbIIee 3HaueHHE QYHKIMH Ha IPOMEKYTKE

IKCTpEMyMa

Tema 6.2. Ilonstue Copepxanne yueOHOro MaTepuana 6

0 HenpepblBHOCTH GyHKIMK | HenpepbiBHbie hyHKIMH. MeTO1 MHHTEPBAJIOB ISl PEIICHUs] HEPABEHCTB

Tewma 6.3. Copepxanne yaeOHOro Marepuaa 4

[TpousBoaHas GyHKIMH [IpousBonnas ¢yukiuu. [IpousBomHbie sneMeHTapHbIX (QyHKIMA. Dopmyrbl
HAXO0X/ICHUs IPOU3BOJIHOM CYMMBI, IPOU3BEAECHHUS U YACTHOIO

Tema 6.4. Coneprkanue y4eOHOro Marepuaia 4

I'eomerpuuecknii cMbIcl | ['eomeTprueckuii CMBICT TPOW3BOAHOM (YHKIMHM — YIJIOBOH KOX(PQHUIMEHT

IIPOU3BOJHON KacaTeJbHOU K rpaduky (QyHKIMM B TOUYKE. YpaBHEHHE KacaTelIbHOH K rpaduky
byHKIUN

Tewma 6.5. IMpodeccnonabHO OPUEHTHPOBAHHOE COAEP:KAHUE (COAepPKaHUe NPUKJIAJTHOIO 2

Du3nyecKkuit CMBICJI | MOAYJIs1)

IIPOU3BOJHOU duznyeckuil (MeXaHMYECKH) CMBICT Mpou3BoaHON. [IpuMeHeHHe Npou3BOAHOMN

B npo(ECCHOHANBHBIX | JUIsl OIPEIeNICHUs] CKOPOCTH ITpoliecca, 3aIaHHOT0 (GopMyIIon 1K TpadhuKoM

3a/a4ax

Tema 6.6. Coneprxanue yueOHOro MaTepuasa 6

IIpumenenne npousBoaHOM | Bo3pactanne m yObiBaHWEe (YHKIMH, COOTBETCTBHE BO3pAcTaHUS W YOBIBaHUS

K HcclefoBaHui0 (QyHKIMH | pyHKIMM 3HaKYy Mpou3BOIHOM. I[IpUMEHEHHE MPOM3BOMHON K HCCIIEIOBAHHIO

Ha MOHOTOHHOCTb U | GyHKIHUN HA MOHOTOHHOCTb U 9KCTPEMYMBI.

9KCTPEMYMBI

Tema 6.7. Coneprkanne y4eOHOro Matepuana 6

Hccnenosanue GyHKIMH | AropuT™M  HMCCIIeNOBaHus (DYHKIMM ¥ TIOCTPOEHUs ee rpaduka ¢ TOMOIIBIO

U TIOCTpOEHUE TpapuKoB npou3BoaHON. [locTpoenue rpaduKoB MHOTOWIEHOB C HCIOJIb30BAaHUEM armrapara
MaTeMaTHYecKoro aHanuza. Micropusi pa3BuTHSI MaTEMaTHYECKOTO aHaIK3a

Tema 6.8. Conepxanue yueOHOro MaTepuasa 2

Haubomnpiee 1 HauMeHbIIIEES
3HAYECHUS GbyHKIMN Ha

Haxoxxnenne wamOonblIero W HaWMEHBINEro 3HA4YeHHUs (DYHKIIMHM Ha OTpE3Ke.
[IpruMeHeHre TpOU3BOIHON ISl HAXO0XKACHUS HAWJIYULIEr0 PELIEHUs B IPUKJIIAIHBIX

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IIK...
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OTpe3Ke 3ajadax, JUIsl ONpEACTCHHUS CKOPOCTH Ipolecca, 3aJaHHOro Qopmynoi wmm
rpadgukom
Tema 6.9. IIpodeccuonaiibHO OPUEHTHPOBAHHOE COAEP:KaAHME (COlepPKAHNEe PUKJIATHOTO 6
Haxoxaenve onTuMaibHOrO | MOMYJIA)
pesyapTara ¢ nomolueio | [Ipuknagneie 3agayd, B TOM YHMCIE COIMAIBHO-DPKOHOMHYECKOTO M (PU3UUECKOTO
MIPOU3BOTHON B | XapakTepa, UX pelleHre CpeICTBaMU MaTEMaTHUECKOTr0 aHAJIN3a
MPAKTUYECKHUX 3a/1auax
Tema 6.10. Pemenne 3amau. | Coneprkanue ydeOHOro Matepuasia 2
[IpousBonHas bynkuny, | JuddepenuupoBanne  ynkuumit. HccnemoBanune  (GYHKIMHA C  [TOMOIIBIO
ee MpUMEHEHUe npousBoHOM. Hanbosbiiee 1 HauMeHbliee 3HaueHus: QyHKIIUU
KontposbHas paboTa no pazaeny 6
Pa3znesn 7. MHOTOrpaHHUKH M TeJIa BpameHust 46
Tema 7.1. Copepxanue yueOHOro MaTepuana 2
MHororpaHHUuKH [lonsiTue MHOTOTpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIMYKIbIC H
HEBBIMYKJIbIE MHOTOI'PAaHHUKHU; Pa3BEPTKAa MHOTOTPaHHUKA
Tema 7.2. Conepxanne yaeOHOro MaTepuaa 2
[Tpuszma. IIpsamas | [Tpusma: n-yrojpHas Mpu3Ma; TpaHd M OCHOBAHUS MPU3MBI; MpsiMasi U HAKJIOHHAs
Y TIpaBUJIbHAS TTPU3MBI Npu3Mbl; OOKOBasg H TIOJHAs TIOBEPXHOCTh TMPU3MBI. IJIEMEHTHI IPU3MBL.
[TpaBuibHas mpu3mMa
Tema 7.3. Coneprxkanue ydeOHOro MaTepuana 2
[Tapannenenunen, Kyo [Mapannenenunen, NpSMOYTOJNBHBIN Mapaijenenunesq U ero cpoiictBa. KyO.
Ceuenue ky0a, mapajyiesienumneaa
Tema 7.4. Conepxanue yueOHOro MaTepuasa 2
[Mupammua. IIpaBunbnas | [lupamMuga: n-yronbpHas NMUpaMUia, TPaHH M OCHOBAaHHWE MUPAMUIbI; OOKOBas |
nUpaMUIa. YcedeHHas | MoJHAS MMOBEPXHOCTHh MHUPAMUJIBI; NTPABWIbHAS M YCCUEHHAS MUPaMHIa. DIEMEHTHI
nipamMua nupaMuibl. Beraucienue 31eMeHTOB MHOTOTPAaHHUKOB: pé0pa, AMArOHaIH, YIIIbI
Tema 7.5. Coneprkanne ydeOHOro MaTepuana 2
boxosas 51 noyHas | [Inomaas OOKOBOW TMOBEPXHOCTH W TIOMHOW TOBEPXHOCTH TMPSMOM TMPHU3MBI,
TTOBEPXHOCTH MIPU3MBI, | TIJIOIIAb OCHOBAHUM, TEOpeMa 0 OOKOBOM MOBEPXHOCTH IpsiMOit mpu3mel. [Lmomianp OK-01, OK-02,
MTUPAMU/TBI OOKOBOIl TOBEPXHOCTH M TOBEPXHOCTH TMPABHIBHON NHpaMUABI, TEOpeMa o OK-03, OK-04,
10N OOKOBOHM TTOBEPXHOCTH YCEUEHHOHN IMHPaMUJIBI OK-05, OK-06,
Tewma 7.6. Copep:xanne yueOHOT0 MaTepuana 2 OK-07
JIBw>xenue B IpOCTpaHCTBE. | JIBmkeHne B mpocTtpaHcTBe. CHMMETpUsi B TIPOCTPAHCTBE:  CHMMETPHS IIK...
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CuMMeTpHs B IPOCTPAHCTBE

OTHOCHUTCIIBHO TOYKH, HpSIMOfI, IUIOCKOCTH. DJIEMEHTBI CUMMCTpPUU B MUpaMUIaX,
IMapaJuICICIIMIICAaX

Tema 7.7.

[IpaBuiibHBIE
MHOTOI'PAHHUKH, HX
CBOIICTBA

Copnepkanne y4eOHOro MaTepuaia

[lonsiTe NpPaBUIBHOIO MHOTOIPAaHHUKA; IpaBWIbHAsg IIPU3Ma W IPaBHIIbHAS
NUpaMU/Ia; MpaBUIbHAs TPEYroibHAs MUPaMUAA U TMPaBHIBHBIA TeTpadap; KyoO.
IIpencraBieHue 0 NpaBUIBHBIX MHOTOIPAHHUKAX: OKTa’Jp, AOACKAdAP U UKOCAIP.
JIBukeHMEe B INPOCTPAHCTBE.  OJEMEHTbl CUMMETPUHM B IPABHIBHBIX
MHOTI'OIPaHHUKAX

Tema 7.8. Cummerpus B

HpO(l)CCCI/IOHaJILHO OPHUHCHTUPOBAHHOC COAECPKAHUE (couepmafme NPUHKJIAAHOTO

npocdeccun. CeueHus | MmoayJis)

MHOT'OI'DAHHUKOB CumMmerpust B IpHUpPOJE, AaAPXUTEKType, TEXHUKE, B ObITy, B Ipodeccuu.

B npodecCHOHaNbHBIX | Mcronp30BaHue ABMIKEHHH B MPOCTPAHCTBE NPU PEIICHUH MPOPECCHOHAIBHBIX

3aqadax 3amad. CeueHus mpusmbl M nupamuzbl. [locTpoeHue ceueHuil MHOTOIpaHHUKOB,
UCIOJIb3Ysl METOJ CJIEJOB. BBINOIHEHME BBIHOCHBIX IUIOCKHX 4YEpTeXeW U3
PHUCYHKOB IPOCTHIX 00BeMHBIX (GUTYp (BUJ CBEPXY, COOKY,CHHU3Y)

Tema 7.9. Coneprxanue yueOHOro MaTepuasa

Hununap, ero | ununaapuyeckast MOBEPXHOCTb, 00Pa3yIOIUe HINHAPUYECKOW OBEPXHOCTH, OCh

COCTaBJISAIOLIHE. Ceuenue | IMIMHIPUYECKON MOBEPXHOCTH. LIMAMHAp: OCHOBaHMS M OOKOBas MOBEPXHOCTH,

HUIUHAPA oOpa3yromas U OCb; IUIOIIAJh OOKOBOM M IOJHON NOBEpXHOCTH. M300pakeHue
LWIMHAPA Ha TuiockocTH. Pa3zépTka nmmmuuapa. CeueHust HMIMHAPA (TIJIOCKOCTBIO,
NapajuIeIbHOM MIIH NEepIEHAUKYJIISIPHON OCH IIMJIMHIPA)

Tema 7.10. Coneprkanne yd4eOHOro MaTepuana

Konyc, ero cocrasustoniue.
CeueHue KoHyca

Konnueckast moBepxHOCTb, 00pa3yrolre KOHMUECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHMYECKOW mnoBepxHOcTH. KOHyC: OCHOBaHME M BeplIMHA, 00pasyromas M OCh;
IO b OOKOBOM M MOJTHOM MOBEPXHOCTH

Tema 7.11.
VYceuennblii konyc. CedyeHue
YCEYEHHOr0 KOHyCca

Coneprxkanne ydeOHOro MaTepuana

YcedéHHBIN KOHYC: 00pa3yroliue U BHICOTA; OCHOBaHHUS M OOKOBas MOBEPXHOCTH.
N3o0Opakenne koHyca Ha IUIOCKOCTH. Pa3BépTka koHyca. CedeHHs KOHyca
(TJIOCKOCTHIO, MapajuIeIbHOM OCHOBAHHIO, M IUIOCKOCTBIO, HPOXOJAIIEH 4epes
BEPILHHY)

Tema 7.12.
[Hap u chepa, ux ceueHus

Copepxanne yueOHOT0 MaTepuana

Cdepa u map: LeHTp, paguyc, 1MaMeTp; Iouaab NoBepXxHocTH cheprl. Bzanmuoe
pacmonoxkeHue cdeppl W IUIOCKOCTH; KacareJdbHas IUIOCKOCTh K  cdepe.

33



N306pakenue cdepsl, mapa Ha wiockocti. Ceyenus mapa

Tema 7.13. Coneprkanue y4eOHOro MaTepuasia 4
Ilonstue 00 oObeme Ttena. | [Tonstie 00 00BEMe. OCHOBHBIC CBOWCTBa 00BEMOB Tel. OOBEM MUpaAMUIBL,
OOBEMBbl MHOTOTPAaHHHMKOB H | MPU3MBI IHIHH/PA, KOHyca. O0BEM MIapa U mionaab cheps
TEJ BpAIICHHUs
Tema 7.14. Coneprxkanne ydeOHOT0 MaTepurasia 2
O06bembl U mnomany | [Togo6Hble Tena B mpocTpancTBe. COOTHOIICHUS MEXAY TUIOHIAIIMU IOBEPXHOCTEN
HOBerHOCTCﬁ HO,Z[O6HI)IX TCI | © 00OBEMAMU HOILO6HBIX Tell
Tema 7.15. Copepxanne yaeOHOT0 MaTepuaa 4
Kombunarmn MHororpaHHuk, omucaHHblil okono cepsl. Cdepa, BOHCaHHAsSE B MHOTOTPAaHHUK
MHOTOTPAaHHMKOB M TECII | UM B TEJIO BpalleHus. MHOrorpaHHUK, BIMCAHHBIN B TEJI0 BpallleHUs
BpallleHus
Tema 7.16. IMpodeccnonabHO OPUEHTHPOBAHHOE COAEP:KAHUE (COAepP:KaHUe NPUKJIAJTHOIO 4
KomOunanun MO/1YJIfA)
FEOMETPHYECKUX  Tel  Ha | Mcnonb3oBaHue KOMOMHAIMI MHOTOIPaHHUKOB U T€J BPALCHUS HA TPaKTHKE
MIPAKTHKE
Tema 7.17. Pemenue 3amau. | Conepkanue yd4eOHOTO MaTepuaia 2
MuororpanHukd M Tena | Belumcnenue BenuuMH  (JUIMHA, yroi, oOBEM, IUIOIIAAh  I[OBEPXHOCTH)
BpALICHUS reOMETPUYECKUX PUTYp, UCIIOJIB3YS U3YUEHHBIE (POPMYJIIBI U METOBI
KonTtposnbHas pabota
Pasznea 8. IlepBooOpasHas pyHkumu, ee npuMeHeHuUe 16
Tewma 8.1. Coneprxkanue ydeOHOro MaTepuana 4
ITepBooOpazHas pyHKINUU ITepBooOpasHas. Tabnuia nepBooOpa3HbIX
Tema 8.2. [Tnomane | Coneprkanue yueOHOro MaTepraia 6
KPUBOJIMHENHONW  Tpaneuuu. | IHTerpai, ero reomeTpudeckuii U pusnueckuii cMpici. Boruncienue uHTerpana mno OK-01, OK-02,
dopmyna Herotona — | dbopmyne Hetotona-Jleitbuuma OK-03, OK-04,
JletiOauMIa OK-05, OK-06,
Tema 8.3. IpodeccnoHanbHO OPUEHTHUPOBAHHOE COEP:KaAHUE (COAepP:KaHUe PUKJIATHOIO 4 OK-07
OnpeneneHHbIin UHTETpal | MOAYJISA) IIK...
B npodeccHoHanbHON | Pemenne 3a7a4 Ha MPUMEHEHNE UHTETrpasia Jyisl BBIYACICHHUS (PU3HMYSCKUX BETHUUH
JeSITEIbHOCTH U )KU3HU U TuIomIaaei
Tema 8.4. Pemenme 3amau | ComepkaHue yd4eOHOro MaTepuana 2

Ha HaXO0XICHUC

IlepBooOpazHasi M HHTETPaj
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nepBooOpa3zHoit
U e¢ MPUMEHEHHUE

KonTponbHas pabota mo pazueny 8

Pa3nes 9. Teopusi BeposiTHOCTEH M CTATHCTHKA 34

Tema 9.1. Coneprkanue yd4eOHOro MaTepuasia 2

[IpencraBnenue JanuelX | [IpencraBneHne JaHHBIX € [oMolpl0 Tabnuy W auarpamMm. CpenHee

U OllMcaTeNbHasg CTATUCTHKA | apudMeTHUecKoe, MelauaHa, HauOoJsiblliee M HauMEHbIIee 3HAYeHUs, pa3Max,
JMCTIEPCHs], CTAHAAPTHOE OTKJIOHEHHE YHCIOBBIX HAOOPOB

Tema 9.2. IIpodeccnonanbHO OPUEHTHPOBAHHOE COlepP:KaHUeE (COAep:KaHue PUKJIATHOIO 4

Cocrasnenue TaOIUI] | MOAYJIsT)

Y IMarpaMM Ha IPaKTHKE [lepBuuHas oOpaboTKa cTaTUCTHYECKHUX NaHHBIX. ['paduueckoe ux mpeacraBieHHE.
Haxoxxnenne CpeaHMX XapaKTepHCTHK, HaOMIONaeMbIX JaHHBIX. lIpuMeHeHue
CTaTUCTHYECKUX METOJI0B /ISl pelieHus NpodecCHOHANIbHBIX 3a/1a4

Tema 9.3. Coneprxkanue y4eOHOro MaTepuania 6

Omnepanun Hajx coObITHAMY, | CiaydailHble SKCHEPHUMEHTHI (OMBITBI) M CIIyYaiHbIe COOBITHS. OJIEMEHTapHBIC

Hajl BEPOATHOCTAMM. | cOOBITUS (MCcX0Abl). BeposTHOCTh ciayyailHOro coObITHS. bBiIM30CTh 4YacTOTHI U

VYcnoBHas BEpOSITHOCTh BEPOSTHOCTH COOBITHH. Cily4yaifHbIe OIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH
coObITHsIMU.  BeposiTHocTu  coObITUH B ONBITaX € PaBHOBO3MO>KHBIMHU
JJIEMEHTapHbIMU  coObITHSAMHU. Omnepanuu  Haj  COOBITUSAMM:  IEPECEUYECHHUE,
o0beIMHEHNE, MPOTHUBOIONIOXKHBIE coObITHA. Jluarpammel Oinepa. Popmyna
CIIO)KEHUsSI BEPOATHOCTEH. YCIIOBHAs BEPOSITHOCTh. YMHOXXEHHE BEPOSTHOCTEH.
HepeBo citydaitHoro skcnepuMmenta. Gopmyiia noiaHou BepoarHocTy. HesaBucumslie
cOOBITHS

Tema 9.4. Conepxanue yueOHOro MaTepuasa 4

OneMeHTbl KOMOMHATOPUKH KombOunaropnoe mnpasuno ymHoxeHus. llepectaHoBku u Qakropuan. Ywucio
coyeranuil. TpeyronpHuk Ilackasns. @opmyna 6uHoma HeloToHa

Tema 9.5. IMpodeccnoHanbHO OPUEHTHPOBAHHOE COAEPKAHUE (COAepPKaHUe PUKJIATHOIO 4

BepositHOCT MO/LYJIst)

B npodeccHoHaNbHBIX | BhiuncieHne BEpOSITHOCTEH ¢ UCMOb30BaHUEM (HopMysl KoMOMHATOpUKH. OleHKa

3a1a4ax BEPOSITHOCTH  COOBITHSI B NPOQECCHOHATBHON  JAeATeNbHOCTUH.  Perienue
npodeccuoHaIbHBIX 33/1a4 Ha BEPOSTHOCTD COOBITHS

Tema 9.6. Conepxanue yueOHOro MaTepuasa 2

Cepun  MmoCII€IOBATEIBHBIX
HUCIILITAHUN

bunapHblif ciydailHBI ONBIT (MCIBITAaHWE), ycHexX M Heyjnada. HesaBucuMmsble
ucneiTadusa. Cepusi He3aBHCHMBIX HCHBITAaHMW a0 mepBoro ycmexa. Cepus
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HE3aBUCHUMBIX HCHbITAaHUNA bepHysum

Tema 9.7. Coneprkanue y4eOHOro MaTepuasia 6
Cryuaiiabie BennuuHbl | CrydaiiHas BennuuHa. Pacnipenenenue BeposiTHocTel. JluarpamMmma pacrnpeieieHusl.
U pacrupeieieHusl. [Ipumepsl pacmpeneneHuid, B TOM 4YHCIIE, T€OMETPUYECKOE U OMHOMHUAILHOE.
MaremaTtrueckoe OXuAaHue | YuCoBbIE XapaKTEPUCTHKH CIyYaiHBIX BEJIMYMH: MATEMaTHUECKOE OXKHUJIaHUe,
CIIy4yallHO! BEJIUYHHBI JUCTepCUsl U CTaHAapTHOE OTKJIOHeHue. [IpumMepbl mpUMeHeHHs MaTeMaTH4eCKOro
OKUJaHMs, B TOM YHMCIIE B 33/Jayax U3 IOBCEJHEBHOM XU3HU. MaTemaTuueckoe
OXXuJaHue OMHApHOM ciydyallHOW BeTMYMHBI. MaTeMaTHYecKOoe OXHUAAHHUE CYMMBbI
CIIy4alHbIX BEJIMYMH. MaTeMaTHueCKOe OKUIAHUE U JUCHEPCHUS T€OMETPHUUECKOIO
1 OMHOMHUAJIBHOTO pacIpeieIeHHA
Tema 9.8. Copepxanue yaeOHOro MaTepuaa 4
3akoH  OonplIMX  uHceN | 3aKOH OOJIBIIMX YUCET M €ro pojb B Hayke, mpupojae u obriectBe. BoiOopouHbIii
HenpepeiBaple  citydailiHble | MeTOA HccieAoBaHU. [IpuMepbl HENpEepBIBHBIX CIyYailHBIX BeMWYWH. DYHKIUS
BEJIMUUHBI (paclpelesieHus). | IUIOTHOCTH —pacrpenesicHus. PaBHOMeEpHOE pachpeseiieHHe H ero CBOMCTBA.
Hopmanbsnoe pacnpenenenue | IloHsATHE 0 HOPMAIBHOM paclpeieIeHuH
Tema 9.9. Pemenue 3amau | Conepkanue ydyeOHOTO MaTepualia 2
KOMOUHATOPUKH, CTATUCTUKU | DieMeHTHl KoMOuHAaTOpuku. CoOBITHE, BEPOATHOCTH COObITHS. CIlOXEHHE U
Y TEOPUU BEPOSTHOCTEMN YMHOXEHHUE BEpOSITHOCTEH
KonTtposnbHas pabota 1o pazaeny 9
IIpogeccuonanbHO OpHEHTHPOBAHHOE CO/IePKaHUe 46
BapuaTHBHbBII NPUKJIATHONH MOAYJIB’
Paznen 10. Matematnueckuii npaktukym'® (mpumep aas YI'TIC 09.00.00) 46
Tewma 10.1. Copep:xanue yueOHOTO MaTepuana 10

Martpuibl 1 OnpeaenIuTenn

CriocoOnl penieHus cucTeM JIMHEWHbIX ypaBHeHUH. [Tonstus: marpuna 2x2 u 3x3,
onpeaenuTens MaTpulbl. Meton I'aycca penieHust cucTeM JMHEHHBIX YPaBHEHHM.
Pemenne npukiansbix 3a1a4. [Ipumenenue MaTpuil B HHQOpMAaTUKe

° O6paBOBaT€J'H)HaH opraHmsanusa CaMOCTOSTCIIBHO OIIPEACIACT COACPIKAHNUC BAPUATHUBHOI'O MPUKIAAHOTO MOAYJIA, H€06XOIII/IM06 JJIA OCBOCHUA peamzl?,yeMoﬁ HpO(i)CCCI/II/I/
CIICIMUAJIBHOCTH H (bOpMI/IpyeT pasaeabl U TEMbI AJId U3YYCHHSA U3 o0ylacTei MaTeMaTHKU: KOMILIEKCHBIE qucia, JIMHEHHAS aﬂre6pa, BEKTOpHas aﬂre6pa, TEOPUsI MHOKECTB,

TPUT'OHOMETPUS, aHAITIUTUYCCKAsA reoOMETpus, MaTeMaTHYCCKUH aHaJIn3, UHTEIrpaJibHOC UCUUCIICHUEC, MAaTEMAaTUYCCKas JIOTUKA, CTATUCTHKA, KOM6I/IHaTOpI/IKa.

O6paBOBaT€J'II)HaH opraHuzanus caMOCTOATEIIbHO pa3pa6aTLIBaeT 3ala4yu U TMPAKTHICCKUC pa60Tm HpO(l)eCCHOHaHLHOfI HaIlpaBJICHHOCTH, COOTBETCTBYIOLUIUE COJACPIKAHUIO TEM

paszena.

10 TIpumep pacrnpenenenus yacos pasnena 10.

36



Tema 10.2. Copepxanne yueOHOro MaTepuana 8

OeMeHThI BeKTOpHOU | KommuianapHble BeKTOphl. PasnoxeHne BeKTOpa MO TpeM HEKOMIUIAHAPHBIM

anreOpbl BEKTOpaM. YpaBHEHHUE IUIOCKOCTU. ['eoMeTpuuyecKuil CMBICI ONpenenuTens 2x2.
Perienue npukiIaHbIX 3a1a4

Tema 10.3. Copepxanne yueOHOro MaTepuana 8

KommekcHsle uncna [Tonsite xomriekcHOro uucia. CoOnpspKeHHbIE KOMIUIEKCHBIE YHCIIa, MOIYJb U
apryMeHT KOMIUIEKCHOro umucia. @dopma 3amucud  KOMIUIEKCHOTO — 4Mcia
(reoMeTpuyeckas, TpUrOHOMETpUYecKas, anreOpandeckas). ApudmeTnyeckue
JEMCTBUS C KOMILJIEKCHBIMU YK CIIaMU

Tema 10.4. Coneprkanue y4eOHOro MaTepuania 6

I'pacsr [lonsatue rpada. CessHbli rpad, nepeBo, mMKI rpad Ha IUIOCKOCTH. PemreHue
IPUKIAAHBIX 331a4. [Ipumenenue rpaga B uHpopMaTuke

Tema 10.5. Coneprxkanue y4eOHOro MaTepuania 6

3anaun MareMatudeckon | Bapmanmonnsiit  psa.  Ilomuron wactror wu  rucrorpamma. CTaTHCTHYECKHE

CTaTUCTHKH XapaKTePUCTHUKU psAJia HAOII0AaeMbIX JaHHBIX

Tema 10.6. Conepxanne yaeOHOro MaTepuaa 6

Jlornueckue onepauuu | Jlornueckue omnepauuu. Ilpumenenue nuarpamm Oinepa—BeHHna mis peleHue

C MHOXECTBaMH TEOPETUKO-MHOKECTBEHHBIX 337a4 MPO(eCCHOHATbHON HAINPaBICHHOCTH, 3a/ad4
UHPOPMATUKU M JPYTUX YUYEOHBIX JUCHUIUIMH W Ul ONMCAaHUS peabHBIX
MPOLIECCOB U SIBJICHUI

Tema 10.7. Conepxanue yueOHOro MaTepuasa 2

Pemenne 3a1a4 | [IpuMeHeHne W3Yy4YEHHbIX MaTeMaTH4YeCKHMX (AKTOB K pelIeHHI0 3a1ad U3

MaTeMaTH4eCKOro pa3nuyHbIX 007acTeil HAyKH U pealbHOM KU3HU

MpaKkTUKyMa KontponbHas padota mo pazaeny 10

IIpome:xyTouHas arrecTanus (IK3aMeH) 18

Bceero: 340
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3. YciaoBus peaju3ainuu NporpaMMbl 0011e00pa30BaTe bHON AU CIUIIIHHBI
3.1. [Ins peanu3anuud NPOrpamMMbl JAUCHUIUVIAHBI JOJLKHBI OBITH

NpexyCMOTPEHbI CJieAyolHe crenualbHble MOMeIeHNS:

Peanuzanuss mnporpaMMbl JUCHMIUIMHBI TpeOyeT Haauuus Yy4eOHOro
KaOWHEeTa MaTeMaTHKH.
Texaudeckue cpeacTra 00ydeHus:
- KOMILUIEKT YepTEKHOTO 000PYI0BAHUS U MPUCTIOCOOTICHUM ISl IKOJIBHOU JTOCKH
(TpeyroiabHUK, TPAHCHIOPTHUP, UUPKYJIb, TUHEHKA);
- MOJAENU MJIA HU3Y4YEHUsI TeoMeTpuueckux (uryp ("4actu uenoro Ha Kpyre,
TPUTOHOMETPUUECKHUI KPYT, CTEPEOMETPUUYECKUIM HAOOP, HAOOPHI TEOMETPUUECKHUX
Mozesel u GUryp ¢ pa3BepTKon).
3.2. MupopmanuoHHOEe oOecnedeHne peau3anu NporpaMmmMbl

Jlns  peanuzaiuu  NPOrpaMMbl  TUCHMIUIMHBL ~ OMOJIMOTEYHBIH  (QOH.
o0pa3oBaTEILHON OpraHU3alMU JOJDKEH UMETh IEYaTHbIE W/WIM 3JICKTPOHHBIC
y4eOHUKU U pa3pabOoTaHHbIE B KOMIUIEKTE C HHUMH ydeOHble MocoOus (mpu
HaJIM4YuM), JOMYIICHHBIE K HUCIOJIb30BAaHUIO TMPU pean3alui 00pa30BaTEIbHBIX
porpamMm cpenHero npodecCHOHAIBHOTO 00pa3oBaHUs, peaM3yeMbIX Ha 0Oaze
OCHOBHOTO 001ero oopaszopanus’L,

[Ipu peanuzanuu nporpaMmbl AUCHUILUIMHBI BO3MOYHO HCIIOJIb30BaHUE
AJIEKTPOHHBIX 00pa30BaTENBHBIX PECYPCOB, AOMYIIEHHBIX K MCIOJIb30BAHUIO MPHU

peanu3anuy 00pa3oBaTeIbHBIX IPOrPAMM CPEIHEro 00LIero 0opa3oBaHus 2,

1 TIpukas Munucrepcra mpocsenienus Poccuiickoit @enepanuu ot 5 HosaOps 2024 1. N 769 «O6 yTBepKaeHUH
(enepasbHOrO  TMepedHs y4eOHWKOB, [JOMYIIEHHBIX K HWCIIOJIB30BAaHUIO IIPU  pealu3alil  MMEIOINX
TOCYIapCTBEHHYIO aKKPEIUTALINIO 00pa30BaTeIbHBIX IPOTPaMM Ha4aJIbHOTO O0IIETr0, OCHOBHOTO O0IIET0, CPETHETO
obmero oOpa3oBaHMsl OpPTaHU3ANMAMH, OCYHIECTBIISIOIMIMMU 00pa30BaTeNbHYIO ACSITEILHOCTh, U YCTAHOBJICHHUH
MPEIeTFHOTO CPOKA MCIIONB30BAHMS MCKIIOYEHHBIX YU4eOHHKOB M pa3pabOTaHHBIX B KOMIUIEKTE C HUMH Y4E€OHBIX
nmocoOuit» (B akTyanbHOU penakiun). CchllIka Ha yKa3aHHBIN MpUKa3 akTyanbHa Ha 20.02.2025 T.
12 TIpukas MunucrepcTsa npocselnenus Poccuiickoit @enepanun ot 18 urons 2024 r. N 499 "O0 yrBepxkuaeHUn
(enepasbHOTO TEpeyHsl BIIEKTPOHHBIX O0pa30BaTENbHBIX PECYpCOB, JIOMYHICHHBIX K HCIIOJIB30BAHUIO NPHU
peanu3aly MMEIOMINX TOCYAapCTBEHHYIO aKKPEAWTAalWIo 00pa30BaTelbHBIX IMPOrpaMM Ha4albHOTO OOIIero,
OCHOBHOTO 00IIIero, cpefHero odmero obpasoBaHus» (B akTyanbHOM pemaknuu). CchUIKa HA yKa3aHHBIN TpHKa3
aktyasbHa Ha 20.02.2025 r.

38



4. KoHTpPoJIb M OllEHKA pPe3yJbTAaTOB OCBOCHUS 001Ie00pa3oBaTeIbLHOM
TUCHUTITHHBI

KoHTposs M oOmeHka pe3yJbTaTOB OCBOCHHS  00Ie00pa30BaTEIbHOMN
JTUCHUTUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3yJIbTaThl, HAllpaBiICHHbIC

Ha ¢opMUpOBaHHE OOMUX U MPO(ecCHOHANBHBIX KOMIIETEHIIMI MO pa3aenaM u

TEMaM COZEpKaHus yueOHOTro MaTepHaia.

Oobmasi/mpodeccnoHanbHas Pa3zgen/Tema Tun OLICHOYHBIX
KOMIIEeTeHI[HS MeponpusITUS

OK 01. Beibupars crnoco6sr | Tema 1.1, 1.2IT-0/c*3, 1.3, TectupoBanue

peleHus 3amau | 1.4I1-o/c, 1.5I1-0/c, 1.6. YcTHBII ompoc
npodeCcCHOHATbHON Temwr 2.1- 2.7, 2.8 TI-o/c, | MarematnuecKkuii JMKTAHT

ACATCIIBHOCTH  HPHUMCHUTCIIBHO
K pa3JIMYHbIM KOHTCKCTaM

2.9.
Temnr 3.1 - 3.5, 3.6I1-0/c,
3.7.
Temur 4.1 - 4.4, 4.5I1-0/c,

IIpencrasnenue
pe3yJabTATOB IMPAKTHUYECKUX
pabor

Konrponshas pabora

4.6. Brimonuaenue 3aaHui

Temsr 5.1, 5.2, 5.3[1-0/c, | mpomeXyTOUHOM

5,4, 5.5I1-0/c, 5.6. aTTeCTallNU

Temnr 6.1 - 6.5, 6.6I1-0/c,

6.7-6.9.

Temwr 7.1, 7.2, 7.3I1-0/c,

7.4-7.7.
OK 02. Ucnonp3oBate | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
COBpeMEHHBIC cpencTBa mowcka, | 1.4I1-o/c, 1.511-o/c, 1.6. YcTHBII onpoc
agann3za Hu untepnperanun | Temsr 2.1- 2.7, 2.8 TI-o/c, | MaTeMaTuyecKkuii TUKTaHT
uH(popMaluuy, 2.9. [IpencraBnenue
u uHpopmauuonnsie | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaTOB MPaKTHUYECKHX
TEXHOJOTHH I BbIMOJMHEHHUS | 3.7. pabor
3a1a4 npodeccuonansHoit | Temsl 4.1 - 4.4, 4.511-o/c, | KonrponbHas pabora
IesITeIbHOCTH 4.6. Brimonnenne 3aJaHui

Temsr 5.1, 5.2, 5.3[1-0/c, | mpoMeXyTOUHOM

5,4, 5.511-o/c, 5.6. aTTecTaluu

Temsr 6.1 - 6.5, 6.6I1-0/c,

6.7-6.9.

Temwer 7.1, 7.2, 7.3I1-0/c,

7.4-7.7
OK 03. [TnanupoBats | Tema 1.1, 1.2IT-o/c, 1.3, | TectupoBanue
U peann3oBbBaTh coOctBeHHoe | 1.4I1-o/c, 1.511-o/c, 1.6. VYcrHbli onpoc
npodeccuoHanbHOe Temsr 2.1- 2.7, 2.8 II-o/c, | MaremaTuyeckuit AUKTAHT
u JIMYHOCTHOE passutue, | 2.9. [IpencraBnenne
IPEANPUHUMATENBCKY IO Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB MNPaKTHUYECKUX
JIESITSIIbHOCTD 3.7. pabot
B mnpodeccuonanbHoit cdepe, | Temsl 4.1 - 4.4, 4.511-o/c, | KonrponbHas pabora
HUCIIOJIB30BaTh 3gauus | 4.6. Brimosaenne 3aJaHul
no ¢unancoBoil rpamotHocTH | Temsl 6.1 - 6.5, 6.6I1-0/c, | mpoMeKyTOUHOU

13 TIpodeccroHanbHOE OPUEHTUPOBAHHOE COJEPKAHME (COAEPKAHUE PUKIATHOTO MOJLYJIs)
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B Pa3IUYHBIX JKM3HEHHBIX | 6.7-6.9. aTTecTaluu
CUTYaIUsAX Temwr 7.1, 7.2, 7.311-0/c,

74-7.7
OK 04. OddexktuBno | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue

B3aMMOJICHCTBOBaTh U paboTaTh
B KOJUICKTUBE U KOMaH/E

1.4I1-0/c, 1.5I1-0/c, 1.6.
Temnr 4.1 - 4.4, 4.511-0/c,

VYcerHbI onpoc
MareMaTH4ecKuil TUKTAHT

4.6. [Ipeacrasnenue
Temwr 5.1, 5.2, 5.3[1-0/c, | pe3yabTaTOB NIPAKTUUECKUX
5,4, 5.5I1-0/c, 5.6. pabot
Tewmser 6.1 - 6.5, 6.6I1-0/c, | KonrponpHas paboTa
6.7-6.9. Brinonnenue 3aIaHUI
Temwr 7.1, 7.2, 7.311-0/c, | mpomMeKyTOUHOM
14-7.7 aTTecTanuu

OK 05. Ocymectmsate yerayto | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanmue

U IMUCbMCHHYIO KOMMYHHKAIIUIO

1.4I1-0/c, 1.5I1-0/c, 1.6.

VYerHbl onpoc

Ha TocydapcTBeHHOM  si3bike | Tembr 2.1- 2.7, 2.8 Il-o/c, | MaTemMaTH4YeCKU TUKTAHT
Poccuiickoii ®enepammu | 2.9. [IpencraBnenue
c Y4ETOM ocobennocteit | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB MPAKTUYECKUX
COLIMAIBHOTO 3.7. pabot
U KyJbTYPHOI'O KOHTEKCTa Temur 4.1 - 4.4, 4.511-o/c, | KonrponbHas paboTa
4.6. Brinonnenue 3a/IaHUM
Temsr 5.1, 5.2, 5.3[1-0/c, | mpomeXyTOUHOM
5,4, 5.5I1-0/c, 5.6 aTTeCTalNU
OK 06. [Ipossnare rpaxnancko- | Tema 1.1, 1.2[1-o/c, 1.3, | TectupoBanue

NaTPUOTUIECKYIO nosunuto, | 1.4I1-o/c, 1.5I1-o/c, 1.6. YcTHBIH onpoc
JEMOHCTpHpOBaTh  oco3HaHHoe | Temsl 2.1- 2.7, 2.8 II-o/c, | MaTteMaTH4eCKuii TUKTaHT
MIOBE/ICHUC Ha ocHoBe | 2.9. [TpencraBnenue
TPaIUIIMOHHBIX Temsr 4.1 - 4.4, 4.5I1-0/c, | pe3yabTaTOB MPaKTHYECKUX
o0IIeYennoBeueCcKuX IeHHOoCTel, | 4.6. pabot
B ToM uucine ¢ yudetom | Temsr 5.1, 5.2, 5.3II-o/c, | KouTponbHas pabota
rapMOHH3AIIUN 5,4, 5.511-0/c, 5.6. Brimonnenue 3aJaHui
MEKHAIMOHAJIbHBIX Temsr 7.1, 7.2, 7.3I1-0/c, | mpoMeXyTOUYHOM
Y MEXPEJIUTUO3HBIX OTHOIIeHUH, | 7.4 - 7.7 aTTecTanuu
MPUMEHSITh CTaH/IapThI
AHTUKOPPYNIIMOHHOTO
MOBEJEHUS
OK 07. CopetictBoBate | Tema 1.1, 1.211-o/c, 1.3, | TectupoBanmue
COXpaHEHUIO okpyxatomet | 1.4I1-o/c, 1.5I1-o/c, 1.6. YCTHBIN onpoc
cpenbl,  pecypcocOepexenuto, | Tembr 2.1- 2.7, 2.8 I1-o/c, | MaTemaTH4eCKU TUKTAHT
MPUMEHSITh 3HaHusa | 2.9. [IpencraBnenue
00 U3MEHEHUU knumata, | Temsl 3.1 - 3.5, 3.6I1-o/c, | pe3yapTaTOB MpPaKTHYECKUX
IIPUHIIMAIIBI 6epexxnuBoro | 3.7. pabot
IIPOU3BO/ICTBA, a¢dexkruBHo | Temsr 5.1, 5.2, 5.3[1-o/c, | KonrponbHas pabota
neiicTBoBaTh B upe3BbuaiiHbIx | 5,4, 5.501-0/c, 5.6. Brinonnenue 3aJlaHuM
CUTYaLUAX Temsr 6.1 - 6.5, 6.6I1-0/c, | mMpoMeKyTOUHOMH

6.7-6.9 aTTecTaluu

MK 1.1. BbINOAHATL NOATOTOBKY K
npoussoacTey paboT oaHOro BuAa
Ha TeppUTOPUAX N OOBEKTAX.

IT-o/c

40




