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PaGouass mporpamMMa y4eOHOI IUCHUIUIMHBI pa3paboTana Ha ocHoBe DenepanbHOro
roCyJIapCTBEHHOTO 00pa30BaTENIbHOTO CTAaHAAPTa CPEAHEro MPOQEeCcCHOHATBHOIO 00pa30oBaHUS
no npodeccun 43.01.09 Iloap, konnurep ( [Ipukas Munodpuayku Poccun o1 09.12.2016 N 1569
(pen. ot 03.07.2024) "O6 yrBepkaeHun (penepaabHOr0 rocyIapCTBEHHOT0 00pa30BaTEIBLHOIO
craHgapra cpeaHero mnpodeccuoHanmsHoro oobpasoBanusi mo mpodeccun 43.01.09 Ilosap,
kougutep" (3apeructpupoBano B Muniocte Poccum 22.12.2016 N 44898) ; Konmenmuu
npenoaaBaHusl  o0IIeoOpa3oBaTeNbHBIX — AMCHUIIMH € y4eToM  IpodeccuoHanbHOMI
HaIpPaBJIEHHOCTH MPOTPaMM CpeIHEro npodeccroHaIbHOro 00pa3oBaHus, peaan3yeMbIX Ha 0a3e
OCHOBHOT0 o0miero oopazoBanus (Pacmopsbkenne Munucrepcra IlpocBemenust Poccutickoit
Oenepaniun Ne P-98 or 30 ampens 2021 roma); Meroguk mpenogaBaHUs IO
ob1meoOpa3zoBaTeabHbIM  (00s13aTenbHbIM) aucuunianHaMm («Pycckuil s3bik», «JluTepatypay,
«MHOCTpaHHbId A3bIK», «Matematukay, «Mcropus» (mmmu «Poccus B mupey), «Duzmueckas
KynbTypa», «OCHOBbI 0€30MacCHOCTH >KU3HEHEATENbHOCTH», «ACTPOHOMHUSA») C Y4ETOM
po(hecCUOHAIbHOW HANpPaBJIEHHOCTH IPOrpaMM CPEIHEro MpoQeccHOHaNIbHOIO 00pa30BaHMS,
peasimzyeMbIX Ha 0a3e OCHOBHOro o0uiero o0pa3oBaHusl, NPElyCMATPUBAIOIINX WHTEHCUBHYIO
001eo0pa3oBaTeIbHYI0 MOATOTOBKY OOYYAIOIIUXCS C BKIIOYEHHEM MPUKIAJHBIX MOMIYICH,
COOTBETCTBYIOIIMX MNPOPECCUOHAIIbHON HANpaBI€HHOCTH, B T.4. C YYETOM IPUMEHEHUs
TEXHOJIOTUNA JHUCTAHIIMOHHOTO U JJIeKTpoHHOro oOyueHus (Pacmopsbkenme MwuHuUCTEpCTBa
[Ipocsemenust Poccuiickoit ®enepanuu Ne P-198 ot 25 aBrycra 2021 roaa).

pUMepHO# pabouell mporpaMMbl 001Ie00pa3oBaTeIbHON AUCHUIUIMHEL «Martematuka»
s TpoecCHOHANbHBIX 00pa30BaTENbHBIX OpraHu3aluii ( paccMOTpEHO  Ha 3acelaHuu

[Menarormueckoro cosera ®I'BOY 1O UPIIO, IIporokon Ne6/2025 ot «18» anpens 2025 roxa.)

VYxpynaennas rpynmna 43.00.00 CepBuc u Typusm
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Pa3zpaborunku: Koposuna A.A. -npenogasarens [ BIIOY KMTT
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1. O0mas xapakrepucTiuka pado4eii mporpamMmMsbl 001e00pa3oBaTeIbHOII
TUCHUIIHHBI «MaTeMaTHKa

1.1. MecTo TMCUMIUIMHBI B CTPYKTYpe 00pa30BaTeJbHOH NMPOrpaMMbl
CIIO:

O6uieoOpa3zoBaTebHas JTUCILIMIIINHA «MareMaTuka» SIBIIAETCS
o0s3aTeNIbHON  4YacThio  00IIe00pa3oBaTENbHOTO  I[HKJIa  00pa3oBaTeIbHOU
nporpamMbl B cooTBercTBUU ¢ PI'OC CIIO mo mpodeccun 43.01.09 Ilosap,
KOHJIUTEP

1.2. llesan u muIaHUpyeMble Pe3yJbTAThl OCBOCHHU S JUCHUILIUHBI:

1.2.1. leab aucHMIIUHBI

Conepxanue IPOrPaMMBI o011e00pa3zoBaTeIbHOM JTUCIUTUIHBI
«MareMaTuka» HampaBJIeHO Ha JIOCTWXKEHHE pPE3YyJbTaTOB €€ H3Yy4YeHUs
B coorBeTcTBUU ¢ TpeboBanusiMu DPI'OC COO c¢ yuerom mnpodeccuoHaIbHON
HanpasiieHHocTH DPI'OC CIIO. IlpuoputeTHbIMU TEIIMU OOYYEHHUST MaTEMaTHKe
Ha 0a30BOM YPOBHE SIBIISIOTCA

dbopMupoBaHUE IEHTPATHHBIX MATEMAaTHUYECKUX MOHSATUN (YUCITIO, BEIMYMHA,
reoMeTpuueckas Gurypa, nepeMeHHasi, BEpOITHOCTh, (QYHKIIHS), 00€CTICUMBAIOIINX
NPEEeMCTBEHHOCTh M TEPCHEKTUBHOCTh ~ MATEMaTHYECKOro  OoOpa30BaHUS
o0yyJarommxcs;

MOJIBeICHUE OO0YYaronuxcss Ha JOCTYITHOM JJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMAaTHUKM M OKPYXKAIOIIEro MHUpa, IOHUMaHUE MaTEeMaTUKU
KaK 9acTH OOIIECH KyJIbTyphl UETIOBEUYECTBA,

pa3BUTHE WHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIOCOOHOCTEW 00Yy4arolmmxcs,
MO3HABATEIbHON  AaKTUBHOCTH,  HUCCJIECAOBATEIbCKUX  YMEHUW, KPUTUYHOCTH
MBIILJIEHUS, UHTEpPECca K U3yUYCHUIO MaTEMaTUKH;

dbopmupoBaHue (yHKIIMOHATBHON MaTEMAaTHYE€CKONM TPaMOTHOCTHU: YMEHHS
pacro3HaBaTh MaTEMAaTHYECKUE aCMeKThl B PEAIbHBIX JKU3HEHHBIX CHUTYaIUSIX

MU [OpU  HW3Y4CHUM  JPYTUX  JUCUMIUIMNH,  [POSBICHUS  3aBUCUMOCTEH

! Menepanbhas obpazoBarenbHas MpOrpamMMma cpeiHero obuiero obpasoBanus «MaTeMaTukay, yTBEPIKIeHA
nprkazoM MuHHcTepcTBa mpocsemmenns Poccuiickoit @eneparmu ot 18 mast 2023 . N 371.
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U 3aKOHOMEpHOCTeH, (opMyiMpoBaTh WX Ha S3BIKE MAaTEMaTUKH M CO3/1aBaTh
MaTeMaTUYeCKUe MOJENM, MPUMEHSATh OCBOCHHBIM MaTeMaTHYeCKU ammapar
JUISL  PEIIEHUs TIPAKTHUKO-OPMEHTUPOBAHHBIX 3adad, 3a7ad MpodeccrHoHaIbHOMI
NeSITeTbHOCTH, MHTEPIPETUPOBATH M OLIEHUBATH MOJTYyYEHHBIE PE3YIbTaThI.

Jna pewenus 3a0au u 0ocmudiceHus yenetl u3yieHus OUCYUNIUHbL 8 CUCmeMme
cpedHe20 npogheccuoHanrbHO20 00pa306anus, 8 NPUMEPHOU paboyell npospamme
8bI0ENICHO OCHOBHOE U NPOYEeCCUOHATbHO OPUEHMUPOBAHHOE COOePICAHUE.
B ocHosHoe codepiicanue 6KkmOueHbl 6ce coOepicamenbHble JIUHUU, KOMOopbvle
npeonazaomcs 0as 0053ameNbHO20 U3YVYeHUsl (PedepalbHOl 00pa308amenbHOU
npOSPamMmoll cpedne2o oowezo oopasosanus no Mamemamuxe (6a3086witi ypoeems).
Ilpu paspabomxe paboueil npocpammvl OUCYUNIUHBL, HPEenodasamelb GnpaAse
UBMEHUMb NOC1e008AMENLHOCHb U 00beM 4aco8, OMEOOUMDbIL HA U3VUeHUue mem
OCHOBHO20 COOEPIHCAHUS OISl YCMAHOBICHUSL MENCHPEOMEMHBIX C853ell ¢ OpyeUMU
oucyunIuHamu ooweodpazosameibHo20 U  00WenpopheccuoHaIbHo20 YUKI08
yueonoeo naana OI1 CIIO.

Ocnogenoe cooepoicanue npumepHol paboueu Npocpammvl OUCYUNTUHDL,
00pazoeamenvHas OpeaHu3ayus CcamoCmosmenbHo pacliupsem memMamuKo
npogeccUOHANbHOU — HANPABIEHHOCMU  (NPODECCUOHAILHO — OPUEHMUPOBAHHBIM
cooepaoicanuem Uil COO0epIAHCAHUeM HPUKIAOHO20 MOOYIs), HeoOX00uMOoU O
oanvHetiue2o ycneuwHo2o oceoerus ooyuarowumucsa OIl CIIO. Ilpenooasamens
Mmodcem  8blOpamb  COOEpPIHCAHUE NPUKIAOHO20 MOOYIS U3  NPEONONCEHHBIX
8apuUanmos, 8 COOMEEMCMBUU ¢ 0COOEHHOCMAMU chepbl desmenbHOCmU 6Y0Vuux
CReyuaniucmos uiu paspabomams e2o camoCmosimebHo, UHMEeSPUPYs COOepIHCAHUe
oucyunaunvl  «Mamemamuxa» ¢ cooepicanuem  00UenpopeccuoHaAIbHBIX
oucyuniun u npogheccuonanvruvix mooyneu OIl CIIO c yenvio gopmuposanus
PO eccuoOHAILHBIX KOMIEMeHYUll.

1.2.2. TIlnanupyemble pe3yabTaTbl OCBOeHHs  001I€00pa30BaTeIbLHOM
aucUuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO
O6mme xomnereHuuu (nanee — OK) um mpodeccroHanbHble KOMIIETEHUUU

(manee — IIK) ®I'OC CIIO B COOTHECEHUU C JIMYHOCTHBIMHU, METANPEIMETHBIMU
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U TIpEeIMETHBIMU pe3ysibTaraMu o0ydeHusi Oa3oBoro ypoBHs (nmanee — IIPO)

®I'OC COO mnpencrapieHbl B TAOIHIIE:



Koa u HaumenoBanue

PesynbTarsl 00yueHus

pelieHus
npodeccroHaIbHON
JeSTEIbHOCTH
PUMEHHUTEIBHO

K Pa3JIMYHBIM KOHTEKCTAaM

3aJga4

B YaCTU: TPYAOBOT0 BOCIIUTAHUSA:
- TOTOBHOCTb K TpPYIdy, OCO3HaHHUE LIEHHOCTH
MacTepcTBa, TPYA0Tr00ue;

- TOTOBHOCTb K  AaKTHUBHOWM  NEITCIHLHOCTH
TEXHOJIOTHMYECKON U COLMAIBHOW HANpaBJIECHHOCTH,
CIIOCOOHOCTh WHUIMHAPOBATH, IIAHUPOBATh
Y CaMOCTOSITEIILHO BBITIOJIHSATh TAKYIO J€ATEIbHOCTD;
- HHTEPEC K pa3IMYHbIM cepam npodeccuoHaIbHON
JIeSITeJIbHOCTH.

MeranpeaMeTHbIe pe3yabTaThl 1OJKHBI OTPAXKaTh:

OBnaneHue YHUBEPCAIbHBIMU y4eOHBIMU
MO03HABATEJIbHBIMU 1€ CTBUSMMU:

a) 6a30BbIE JJOTUUECKUE JIeH CTBUSA:

- CaMOCTOSITENILHO bopMyIHMpoBaTh
U aKTyaJu3upoBaTh IPOOJEMYy, paccMaTpHUBaTh
€€ BCECTOPOHHE;

- yCTaHABIMBAaTh  CYIIECTBEHHBIH  MpPHU3HAK

HWJIM OCHOBAHUA NIJIdI CpPaBHCHMHA, KJ'IaCCI/I(bI/IKaIII/II/I
1 000011IeHMS;

- OHpCI[CJI?ITB neian ACATCIIbHOCTH,
[apaMeTpbl U KPUTEPUU UX JOCTUKEHHUS;
- BBIABIATH 3aKOHOMEPHOCTH W IPOTUBOPEYHS
B PacCMaTPUBACMBbIX SIBJICHUSX;

3aJaBaThb

(¢popmupyembIxX
KOMIeTeHI Ui OGmme? Jucuunaunapuoie’
OK 01. Beibupats cnocoOs! | JInuHOCTHBIE  pe3ynbTaThl  MOJDKHBI  oTpaxkaTh | [IPOl. BrnameHue meromamu 10Ka3aTelbCTB, aqrOpUTMaMU

pelieHus: 3agav; yMmeHue (opMynupoBaTh OIpeeleHuUs,
aKCHOMBI

U TEOpeMbl, MPUMEHSITh HX, MPOBOAUTH JOKa3aTelbHbIC
paccyX/ieHus B XOZi€ pelIeHUs 3a/1a4;

I1P62. YMeHue onepupoBaTh MOHATUSMU: CTENEHb YMCIA,
gorapu(M YHUCIA; YMEHHE BBINOJIHATh BBIYHCICHHUE
3HAYEHU M

U npeodOpa3oBaHUS
norapumMamMu,
BBIPAKECHUH;
ITPG3. YmMmeHnue omnepupoBaTh MOHATHUSMU: pallMOHATIBHBIC,
uppaloHajbHbIE, MI0Ka3aTelbHbIE, CTEMEHHbIE,
norapu(pMuYecKue, TPUTOHOMETPUUYECKHE YpaBHEHHS U
HEPaBEHCTBA, UX CUCTEMBI;

[1P64. VYmeHue omnepupoBaTh MOHATHAMH: (DYHKIHUS,
HernpepbiBHasg (YHKIMs, TPOU3BOJHAs, MepBooOpa3Has,
OIpelelIeHHbII UHTErpajl; YMEHUE HaXOJUTh MPOU3BOIHbBIE
JJIIEMEHTApHBIX  (QYHKIMH,  HCHOJB3ys  CHpaBOYHBIC
MaTepHalIbl; UCCIENOBATh B MPOCTEUIIUX CITydasx PyHKIUU
Ha MOHOTOHHOCTb, HaXOJIUTh HanOoIbIINE
M HaWMEHbIME 3HauYeHus (QYHKUUHA, CTPOUTH TpaduKu
MHOT'O4JIEHOB c U CI10JIb30BaHUEM amnmnapara
MaTeMaTUYECKOr0 aHalln3a; MPUMEHATh IPOU3BOJIHYIO MPU
pelIeHUH 3a1ay

BBIPQXKEHUH CO  CTENEHSAMU U
npeoOpa3oBaHus JIPOOHO-PAIIIOHATBHBIX

2 O6mue pe3ynbTaThl CcHOPMYJIUPOBAHBI B COOTBETCTBUM C JIMYHOCTHBIMH M MeTanmpeaMeTHbIMU pesyibratamu ®IOC COO, B (OPMHPOBaHMH KOTOPBIX yYacTBYET

00111e00pa3oBaTeNbHAs TUCIIUILINHA.

8 JlucuumMHapHble pe3ynbTaThl chOPMYIUPOBAHBI U TPOHYMEPOBAHBI B COOTBETCTBUHU C TPEOOBAHUAMHU K ITPEAMETHBIM pe3yiibTatam 6azosoro yposas (ITP6) ®T'OC COO (Ipukas
Muno6puayku Poccuu ot 17.05.2012 Ne 413 (penaxims ot 27.12.2023 r.).

7



- BHOCUTHh KOPPEKTUBHI B JIEATEIBHOCTD, OIICHUBATH
COOTBETCTBHE PE3YJIHTATOB IEJISIM, OLIEHUBATH PUCKU
MOCJICICTBUM AEATCIBHOCTH

0) 0a30BBIC HCCIEA0BATEILCKUE JECHCTBUS:

- BJAJCTh HaBBIKAMHU Y4eOHO-HCCIEIOBATEIbCKOM
Y TIPOCKTHOM JIeSITEIbHOCTH, HAaBBIKAMHU pa3perieHus
pooem;

- BBISIBJIATH  NPUYUHHO-CIEACTBEHHBIC  CBSI3H
U aKTyaJIM3upoBaTh 3a7ady, BBIJIBHTaTh THIIOTE3Y
ee pernieHus, HaXOIUTh apryMEHTHI
JUIS JI0Ka3aTeNbCTBA CBOMX YTBEPXKIACHUH, 3a/1aBaTh
napameTpbl U KPUTEPHUH PEIICHUS;

- QHaJM3UPOBATh TIOJYYCHHBIC B XOJE€ pCIICHUS
3aJlayd  pe3yJbTaThl, KPUTHYECKH  OICHUBAThH
WX JOCTOBEPHOCTb, IPOTHO3UPOBATH H3MCHEHHUE
B HOBBIX YCJIOBHSIX;

pa3pabaThiBaTh IJIAH PEIICHUS TPOOJIEMBI C Yy4ETOM
aHajm3a MMEIO X CS MaTepuaIbHBIX
Y HEeMaTepHaIbHBIX PECYPCOB;

- YMETb NEPEHOCUTh 3HAHUS B MO3HABATENbHYIO
Y IPAKTHYECKYIO 00JIACTH KU3HEEATEeIbHOCTH;

- yMeTh HWHTETPUPOBATh 3HAHHUS W3 Pa3HBIX
MPEIMETHBIX 00J1aCTei;
- BBIIBUTATh  HOBBIE  HWJAEW,  IpeaJiarath

OPUTHUHAJIBHBIC MOAXOAbI U PCIICHUSA

Ha JIBUKCHUE; PEIIaTh MPAKTHKO-OPHEHTHPOBAHHBIE 3a/1a4H
Ha HanOOoJbIIME U HAUMEHBIINE 3HAYCHUS, HA HAXOXK/ICHUE
MyTH, CKOPOCTH B YCKOPEHHUS;

[1PGS5. Ymenue omepupoBaTh MOHATHUSMU: PALMOHAJIbHAS
byHKIMsI, TTOKa3aTenbHass (QYHKIMS, CTerneHHas (QyHKIus,
norapupmuyeckas byHKIHS, TPUTOHOMETPHUECKHE
¢byHnkuuu, oOpaTHbe PYHKIHMU; YMEHHUE CTPOUTH IpaUKu
W3YYEHHBIX (DYHKIMH, WCIOIb30BaTh TpaduKH  IPU
M3YyYEHUU MPOIECCOB U 3aBUCUMOCTEH, MPH PELICHUH 3a/1a4
U3 IPYTUX YIeOHBIX ITPEIMETOB ¥ 33124 U3 PeabHOMN KU3HU;
BEIpaXaTh (POopMyTIaMu 3aBUCHIMOCTH MKy BETMIHHAMH,
[1PG6. YMmenue peniaTh TEKCTOBBIE 33/1a4M Pa3HBIX THUIIOB (B
TOM YHUCJIE€ Ha MPOLIEHTHI, TOJIM M YacTH, Ha JABWKCHHE,
paboTy, CTOMMOCTh TOBAapOB M YCIYyT, HAJIOTH, 3aJa4dl U3
o0yacTy yrpaBieHUsl TMYHBIMUA U CEMEWHBIMH (PUHAHCAMM);
COCTaBIISITh BBIPAKEHHS, ypPaBHECHUS, HEPABEHCTBA U HX
CHUCTEMBI IO YCJIOBHIO 3a/layd, HCCIEN0BaTh IMOJIy4EHHOE
pellIeHue U OLIEHUBATh MPaBON0100HOCTh PE3yIbTAaTOB;
[IP6G7. VYmeHue omnepupoBaTh TMOHATHIMHU: CpEIHEE
apudMernueckoe, MeanaHa, HauOoOIbIIee W HAMMEHBIIEe
3HAYEHUs, pa3Max, JUCIEPCHS, CTaHAAPTHOE OTKJIOHEHHUE
YHICIOBOro Habopa; yMeHUe U3BJIeKaTh, UHTEPIPETHPOBATH
uH(popMaIMIo, TMpEeACTaBIeHHYI0O B  Tabiuuax, Ha
auarpammax, rpagukax, OTpaXkarollylo CBOWCTBA peabHbIX
NPOLIECCOB W SIBJICHUH; MPEACTABISITh HH(GOPMALHUIO C

MIOMOUIBIO TabuIl u Jiarpamm; HCCIIEI0OBATh
CTATUCTUYECKUE JTAHHBIE, B TOM qyuciie
C NPUMEHEHHEM T'PaPUUYECKUX METOJOB H JJIEKTPOHHBIX
CPEICTB;

[1PG8. YMmenue onepupoBaTh HOHITHAMU: CIyYalHbBIN ONBIT
U CIIy4aiiHOE COOBITHE, BEPOSTHOCTh CIy4aHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSTHOCTH C HCIOJIB30BAHUEM
rpau4ecKX METO/0B; MPUMEHITh POPMYIIbI CIOKEHUS U
YMHOKEHHSI BEpOSITHOCTEH, KOMOMHATOpHBIE (HaKThl U




(GbopMyJIBl TIpU pEHICHUH 3a/1ad; OICHHUBATH BEPOSTHOCTH
peanbHBIX COOBITHIA; 3HAKOMCTBO
CO CITy4allHBIMH BEIMYMHAMHU; YMEHHUE TIPUBOUTDH TTPUMEPHI
MPOSBICHUS 3aKOHAa OOJNBIIMX YHCET B MPHPOIHBIX
1 OOIIECTBEHHBIX SIBICHUSIX;

I1PGY9. YmMmenue omepupoBaTh MOHATHUSMU: TOYKA, MpsMas,

IIJIOCKOCTb, MPOCTPAHCTBO, JIBYTpaHHBIT yrod,
CKPEIIMBAIOIIN €CS MpsIMBIE, napajuieIbHOCTh u
MEPIIEHIUKYJIIPHOCTh MIPSIMBIX

U TUIOCKOCTEH, YToJl MEXY MPSMBIMH, YTOJI MEXIY TPIMOH
U IUIOCKOCTBIO, YIOJl MEXY IJIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXIY IpsSMbIMH,
paccTosiHUE MEXKIYy IJIOCKOCTSMHU; YMEHHE HCIOJIb30BaTh
IpU pEUIeHUH 3aJa4 U3yuyeHHble (AKTBI U TEOpeMbl
IUTAHUMETPUH; YyMEHHE OIEHHBATh pa3Mepbl O0BEKTOB
OKPY’KaIOILEero Mupa;

[1P610. YMenue onepupoBaTh MOHSITUSIMU: MHOTOTPaHHUK,
ceueHHne MHOTOTpaHHHKa, KyO, Mapajulesenurne]], npusma,
nupaMuia, Gurypa u MOBEPXHOCTh BpAIICHUs, IMIIMHID,
KOHYC, map, chepa, cedeHus: pUrypsl BpamieHusl, II0CKOCTb,
Kacaromasicsi  cepsl, NHIWHApPA, KOHYyCa, IUIOMIAIb
MOBEPXHOCTH IMUPAMUbI, MPU3MbI, KOHYCa, IMIMHIPA,
miomanas  chepbl, o00beM  Kyba, MPSIMOYTOJBEHOTO
napajuieNienurnena, MupamMuIbl, IPU3MBbIL, IUIUH]IPA, KOHYCA,
nrapa; yYMEHUE n300paxaTh MHOTOTPAaHHHKHU
Y ITOBEPXHOCTHU BPAILIEHHUS, UX CEYEHUS OT PYKH, C IIOMOIIbIO
YEPTEKHBIX HHCTPYMEHTOB H DJJIEKTPOHHBIX CPE/ICTB;
YMEHME Pacl03HaBaTh CAMMETPUIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh NPaBUIbHBIE MHOTOI'PaHHUKU;

[IP611 VYwmeHue onepupoBaThb NOHATUSMU: JABUKEHUE
B IIPOCTPAHCTBE, IMOJOOHBIC (UTYpBl B TMPOCTPAHCTBE;
WCIIOJB30BaTh OTHOLIEHHWE TIUIOMIAJIEH IMOBEPXHOCTEH U
00beMOB MTOJTOOHBIX (GUTYp NP PELICHUH 33]1aY;




[1P612. YMmeHue BBIYMCIATH T'€OMETPUUYECKHE BEIUUMHBI
(nmuHA, yroj, miomanab, 00beM, MIOAaAb MOBEPXHOCTH),
UCHOJIb3Ys U3yYEHHbIE (POPMYIIBI U METOJIbI;

[1PG13. YMmenue onepupoBaTh NOHATHAMU: MIPIMOYTOJIbHAS

cHCTeMa KOOPIWHAT, KOOPAMHATHI TOYKH, BEKTOP,
KOOpJMHATBl BEKTOpa, CKaJlsIpHOE IPOU3BEACHHUE, YIroJl
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEACHUE

BEKTOpa Ha YHCIIO; HAXOAWTh C IOMOIIBI0 H3YyYEHHBIX
GopMysl KOOpIMHATBI CEPEAMHBI OTPE3Ka, PACCTOSHHE
MEXy IByMS TOUKaMU;

I1P614. YMmeHnue BpIOMpaTh NOAXOAAIMN U3yYEHHBIH METO
JUIL  pelIeHus 3aJadyd, pacrno3HaBaThb MAaTEMAaTUYECKUE
(hakThI

U MaTeMaTU4eCcKHe MOJIENU B IPUPOAHBIX U OOIIECTBEHHbIX
ABJICHUSIX, B MCKYCCTBE; YMEHUE IPHUBOJUTH IIPUMEPHI
MaTeMaTUYECKUX OTKPBITMM POCCHMCKOM M MHPOBOU
MaTEeMaTUYECKON HAyKH

OK 02. Hcnonp3oBath
COBpPEMEHHBIC cpencTBa
MOMCKa, aHaju3a n
WHTEpIpeTanny HH}opMaImH,
)5 uH(pOpPMaAIIMOHHbIE
TCXHOJIOTUNU IJIs1 BBIITOJIHCHUS
3a7a4 npohecCHOHATBHOU

NCATCIbHOCTHU

JImgHOCTHEIC PE3YIbTATEl JOJIKHBI
YJacCTU: ICHHOCTHU HAYYHOI'O IMO3HAHUA:

OTpaxkaTh B

-c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKM W OOIIECTBEHHOW TMPAKTUKH,
OCHOBAaHHOT'O

Ha JMaJore KyJIbTyp, CIOCOOCTBYIOMIET0 OCO3HAHHIO
CBOET0 MECTA B MOJMKYJIBTYPHOM MHUPE;
MetanpeaMeTHbIEe Pe3yIbTaThl JOJDKHBI OTPaXKaTh:
OBnancHue YHUBEPCaIbHBIMU y4eOHBIMU
MO3HABATEJILHBIMU 1€ CTBUSIMMU:

B) paboTa ¢ MHPOPMAIIHCH:

- BIIQJICTh HABBIKAMHU TOJy4YeHHs] WHPOpPMALHUU W3
HUCTOYHUKOB  pa3HBIX THIIOB, CAMOCTOSTEIHHO
OCYIIECTBISATh TOWCK, aHAJIN3, CHCTEMAaTHU3aIUI0 H
MHTEPIPETANNI0 HHOOPMAIMH Pa3IMYHBIX BHIOB U
(hopM NIpeACTABICHNS;

[1P61. Bnanenue MeronaMu J10Ka3aTeiabCTB, alrOpUTMaMHU
pelieHuss 3agav, yMeHue (OpMyIMpoBaTh OIMpeIeIeHHUs,
aAKCUOMBI

U TEOpPEeMbl, MPUMEHSITh HUX, MPOBOAUTH JOKa3aTelbHbIC
paccyXJIeHus B XO/i€ pelIeHus 3a/1a4;

[1P62. YMeHue omepupoBaTh MOHATUSMHU: CTEMEHb YHCIA,
norapuM uyMcrIa; yMEHHE BBINOJHATH BBIYUCICHUE
3HAYEHU U

U TpeoOpa3oBaHUS BBIPAKEHHM CO  CTEMEHSMU U
norapupmMaMu, Mpeodpa3oBaHus JIPOOHO-PAIMOHATBHBIX
BBIPAKCHUM;

[1PG3. YmMmenue omnepupoBaTh HNOHSITHSAMHU: pallMOHAJbHbBIE,
uppaloHaIbHbIC, MOKa3aTelbHbIE, CTETEHHEIE,

norapu(Muyeckue, TPUTOHOMETPUUYECKUE YpaBHEHHS U
HEpaBEHCTBA, X CUCTEMBI;
[1P64. VYwmeHue onepupoBaTb MOHATUAMU: (DYyHKIUS,

HernpepblBHAas (YHKIWsI, TPOW3BOJHAS, TNEpBOOOpa3Has,
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- co3JaBaTh TEKCThl B pa3lMYHbIX (QopMaTax ¢
y4eToOM Ha3HauyeHus HHpopMalMM U  IEJIEBOI

ayIMTOpUH, BBIOMpas  ONTUMAJIBHYIO  (opMy
MIpeJICTaBICHUS
Y BU3YyalIU3allHH;
- OLEHUBAThb JOCTOBEPHOCTb, JIETUTUMHOCTh
uH(popmaluu, €€ COOTBETCTBHE TPAaBOBBIM W

MOPAJIBbHO-O9THYCCKHUM HOpMaM,
- HCIIOJIB30BAaTb CpCACTBa I/IH(l)OpMaL[I/IOHHBIX )41

KOMMYHI/IKaI_II/IOHHLIX TCXHOJIOI‘I/Iﬁ B peH_ICHI/II/I
KOI'HUTUBHBIX, KOMMYHI/IKaTI/IBHBIX nu
OpraHU3aIHOHHBIX 3a1a4 c COOJII0ICHHEM
TpeOOBaHUN IPrOHOMHUKH, TEXHHKH O€30MaCHOCTH,
TUTHEHBI,  PECypCOCOEpPEKEHHUs, MPAaBOBBIX U
3TUYECKUX  HOPM, HOPM WH(pOpMaMOHHOM
Oe3omacHOCTH

OHpGI[GJI@HHBIﬁ HHTErpajl; YMCHUC HaAXOAUTHh IIPONU3BOJHBIC

JJIEMEHTApHbIX  (QYHKIMM,  HCHOJb3ysl  CHpaBOYHBIE
MaTepuabl; UCCIEA0BATh B IPOCTEHIINX CaydasX QyHKIUU
Ha MOHOTOHHOCTb, HaXOJUTb HauOoJbIINE

W HaWMEHbIINE 3HAa4YeHUs (YHKIUN; CTPOUTH TpaduKu
MHOT'OUYJIEHOB C M CIIOJIb30BAaHUEM ammapara
MaTeMaTUYECKOro aHaJln3a; MPUMEHSATh MPOU3BOJHYIO MpPU
peleHuu 3amaqy
Ha JIBI)KEHUE; penlaTh MPaKkTUKO-OpHEHTUPOBaHHbBIE 3aaun
Ha HanOOoJbIIME U HAUMEHBIIHNE 3HAUYCHUS, HA HAXOXKICHUE
IIyTH, CKOPOCTU U YCKOPEHUSI;

[1PGS. Ymenue omepupoBaTh MOHITHSIMHU: pallOHATbHAS
byHKuMs, TOoKa3aTenbHas (YHKIUS, cTeneHHas (QyHKIus,
norapupmuyeckas byHKIHS, TPUTOHOMETPHUYECKHE
¢dbyHKIMK, oOpaTHbIC (DYHKIIMU; YMEHHE CTPOHMThH rpaduxu
U3YYEHHBIX (DYyHKUMH, UCIOAb30BaTh TIpaduku IpU
M3YyYEHUU MPOLECCOB U 3aBUCUMOCTEH, IPH PELIeHUH 3a/1a4
U3 IpYrUX y4eOHBIX ITPEIMETOB U 33/1a4 U3 peasibHON KU3HH;
BBIpaXaTh (PopMyIamMH 3aBUCHIMOCTH MEXKY BETUIHMHAMU;
[1PG6. YMmenue pemiaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIOB (B
TOM YHCJ€ Ha MPOIEHTHI, JOJM W YacTH, Ha IBMKEHUE,
paboTy, CTOMMOCTb TOBApOB M YCHYT, HAJOTH, 3a/ayd U3
o0nacTl yrpaBJieHUs TMYHBIMUA U CEeMEWHBIMU (PHAHCAMU);
COCTaBJISITh BBIPAKEHUS, YpaBHEHUS, HEPAaBEHCTBA M HX
CUCTEMBI 110 YCJIOBHIO 3a/layd, UCCIENOBaTh IOJIYYEHHOE
pellleHue U OLIEHUBATh NIPaBON0100HOCTh PE3Y/IbTATOB;
[IP67. VYmeHue onepupoBaTh MOHATUSAMHU: CpEIHEE
apupMernueckoe, MeauaHa, HauboJbllee M HaUMEHbIIEe
3HAauYeHHs, pa3Max, AMCIEPCHUs, CTaHIApPTHOE OTKJIOHEHUE
YHCIOBOr0 HaboOpa; yMEHHUE U3BJIEKaTh, HHTEPIPETHPOBATH
uHpopmaIuioo, TPEACTaBICHHYHO B  TaOJuIax, Ha
auarpammax, rpagukax, OTpaXkarol[ylo CBOWCTBA peabHbIX
MPOIIECCOB M SBJIEHUH; MPENCTaBIATh HHQOPMALHIO C
MOMOIIbIO  TAabJMIl WM JAWarpaMM;  HCCIEAOBaTh
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CTATUCTUYECKHUE JTAaHHbIE, B TOM qyuciie
C NMPUMEHEHHEM TPaPUUYECKUX METOJOB M JJIEKTPOHHBIX
CPEIICTB;

[1PG8. YMmenue onepupoBaTh NOHITHAMU: CIy4YalHbBIN OMBIT
U cIy4aifHoe cOOBITHE, BEPOATHOCTh CIYYailHOTO COOBITHS;
YMEHUE BBIYUCIATH BEPOATHOCTH C  HCIOJIB30BAHHEM
rpauUecKux METOJIOB; MPUMEHSITh (OPMYJIIbI CIOKEHUS U
YMHOXKEHHSI BEPOSTHOCTEH, KOMOWHATOpHBIE (AaKThI U
dbopMynbl MpU pelIeHUH 3aja4; OIEHUBATh BEPOSTHOCTU
peanbHBIX COOBITHIA; 3HAKOMCTBO
CO CIIyYalHbIMU BEJTMYMHAMU; YMEHUE TPUBOAUTH IPUMEPHI
MPOSIBJICHHUSI 3aKOHA OOJIIIMX YHCENT B MPUPOTHBIX
1 O0ILECTBEHHBIX SIBJICHUSIX;

ITPGY9. YMmeHue omepupoBaTh MOHATHSAMHU: TOYKA, MpsMas,

ILJIOCKOCTb, [IPOCTPAaHCTBO, JBYT'DaHHBIN yroi,
CKpELIMBAIOIIHUECS IIpsIMBIE, IapajIeIbHOCTh u
MIEPIIEHIUKYJIIPHOCTh MPSAMBIX

U IUJIOCKOCTEN, YTOJI MEXY IPSIMBIMH, YTOJI MEXKY MPSIMOU
U IUIOCKOCTBIO, YTOJl MEXAY IJIOCKOCTSIMH, PACCTOSIHUE OT
TOYKU

710 TJIOCKOCTH, PACCTOSHUE MEXIY NPSIMBIMU, pacCTOSHUE
MEXy TUIOCKOCTSIMH; YMEHHE MCIOIb30BaTh MPH PEIICHUU
3a/1a4 U3y4eHHbIe (PaKThl U TEOPEMBI IIJIAHUMETPUH; YMEHHUE
OLICHUBATh Pa3Mepbl OObEKTOB OKPYKAIOIIEro MHUpa;
I1P610. YMeHnue onepupoBaTh NOHITUSIMU: MHOTOT PAHHUK,
CeueHNEe MHOrOrpaHHMKa, KyO, Mapasuleienurne], npusma,
nupaMuja, (Gurypa v MoBEpXHOCTb BpAllCHUS, LMIMHID,
KOHYC, 11ap, chepa, cedeHus (purypsl BpalieHusl, I0CKOCTb,
Kacaromiasicss  chepbl, UMIMHApA, KOHyca, IUIOIIAMb
[IOBEPXHOCTH MHUpaMUAbI, INPU3MbI, KOHYyCa, LWIMHApPA,
miomaas  chepbl, o00beM  Kyba, MPSIMOYTOJILHOTO
napajuiesienunea, MupamMuIbl, IPU3Mbl, IUIMH]PA, KOHYCA,
nIapa; yMEHHeE n300paxaTh MHOTOTpaHHUKHU
Y IOBEPXHOCTH BPAIICHHUS, UX CEUCHUSI OT PYKH, C TOMOIIbIO
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YEPTEKHbIX HHCTPYMEHTOB U DJJIEKTPOHHBIX CPEJCTB;
YMEHHE Paclo3HaBaTh CAMMETPUIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh NPaBUJIbHBIE MHOTIOI'PaHHUKU;

[IP611 VYmenue omnepupoBaTb NOHSATUSMU: JABUKEHUE
B TIPOCTPAHCTBE, MOAOOHBIE (UTYpBHI B TPOCTPAHCTBE;
UCIOJI30BaTh OTHOLIEHUE IIIOINAAEH ITOBEPXHOCTEH H
00bEeMOB TTOJTOOHBIX (GUTYpP MPHU PELUICHUH 33]1a4;

[1P612. YMeHue BBIYHMCIATH T€OMETPUYECKHE BEIUUMHBI
(nmuHA, yroi, miomanbs, 0o0beM, IJIOMIAAb MOBEPXHOCTH),
UCHOJIb3Ys U3yUEHHBIE (POPMYIIBI U METOJIbI;

I1P613. YMmeHue onepupoBaTh NOHSITUAMU: IPSIMOYTOJIbHAS

cucreMa KOOpAuHaT, KOOPAUHATHI TOYKH, BEKTOD,
KOOPAHWHATBlI BCKTOpPA, CKAaJLIPHOC IIPOU3BCACHHUC, YIOJI
MCXKIY BCKTOpaMHM, CyMMa BCKTOPOB, IIPOU3BCICHUC

BEKTOpa HAa YHUCJO; HAXOAUTh C IIOMOULIbI0 H3Y4EHHBIX
dbopMyn KOOpPAMHATHI CEpPEIUHBl OTpE3Ka, pPaCCTOSHUE
MEXAY ABYMS TOUKAMM;

[1P614. YMenue BpIOMpaTh MOAXOAAIIUN U3yUEHHBIH METOJ
JUIA  pelleHus 3aJayd, paclo3HaBaTb MAaTEMAaTHYECKUE
(dakThI

¥ MaTeMaTU4eCKHe MOJIENU B IPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUAX, B HCKYCCTBE; YMEHHUE IPUBOAUTH IpPUMEPHI
MaTeMATUYECKUX OTKPBITUA POCCUMCKOW U MHUPOBOU
MaTeMaTUYECKON HAyKU

OK  03. [TnanupoBaTh
" pean30BHIBATh
COOCTBEHHOE
npodeccruonansHOe

U JHUYHOCTHOE pa3BHUTHE,
npeI pUHIMATEIbCKYIO
JEATENbHOCTh

B npodeccuoHaibHOM chepe,
UCIIOJTb30BaTh 3HAHUS
10 MPaBOBOW M ()MHAHCOBOU

JInuHOCTHBIE  pe3ylbTaTbl JOJDKHBI  OTPAXKaTb
B HaCTU: JYXOBHO-HPaBCTBCHHOI'O BOCIIUTAHU !

- copMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS,
ITUYECKOT'O MOBEICHHS;

- CIIOCOOHOCTD OLICHUBATb CUTYAallUIO W IIPUHUMATb
OCO3HaHHBIE PELICHUsI, OPUEHTUPYACh HA MOPAJIbHO-
HPAaBCTBCHHBLIC HOPMBI U ICHHOCTH;

- OCO3HaHHME IJIMYHOTO BKJIaJa B
YCTOMYMUBOTO OYAYIIETO;

HOCTPOCHUE

I1P61. Bnanenue MeronaMu J10Ka3aTeilbCTB, alrOpUTMaMU
pelieHus 3ajgad; yMeHue (opMysiupoBaTh OIpPEIEIeHHUs,
aKCUOMBbI

U TEopeMbl, IPUMEHSATh HX, IPOBOIAUTH J0Ka3aTeIbHbIC
paccyX/ieHus B XOZ€ PEIICHUs 3a/1a4;

[1P64. VYwmeHue omnepupoBaTh MOHATHAMHU: (DYHKIUS,
HernpepbiBHasg (YHKIMs, IPOM3BOJHAs, IepBoOOpa3Has,
OIpeJlelIeHHbII UHTErpaj; yMEHUEe HaXOJUTh MPOU3BOIHbIE
JJIEMEHTApHBIX  (QYHKIMM,  HCHOJb3ys  CHpaBOYHBIE
MaTepHaJIbl; UCCIE0BATh B MPOCTEHIINX ClIydasX QyHKIUU
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IrpaMOTHOCTU B PpPa3jIMIHBIX
JKN3HCHHBIX CUTYyallusIX

- OTBETCTBEHHOE OTHOLICHHE K CBOMM POIUTEISIM
U (WIK) IpyruM 4jieHaM CEMbH, CO3JIaHUIO CEMbU Ha
OCHOBE  OCO3HAHHOIO  IPUHATUSA  LIEHHOCTEU
CeMEMHONW XW3HU B COOTBETCTBUU C TPATULIUSIMU
HapoaoB Poccuu;

MerTanpenMeTHbIe pe3yIbTaThl JOLKHBI OTPAKATh!
OBnazieHNEe  yHUBEpPCAJIbHBIMM  PEryJIsTUBHBIMU
JICUCTBUSIMU:

a) caMOOpPraHU3aLns:

- CaMOCTOSITEIIbHO OCYLIECTBJIATh ITO3HABATEIBHYIO
NESATEeIbHOCTh, BBIABIAT MPOOJIEMBI, CTaBUTH
u (bopmynupoBaTh COOCTBEHHbIE 3a1a4u
B 00pazoBaTEeNbHOM JEATENBHOCTH U KU3HEHHBIX

CUTYyallUsIX; CaMOCTOSITEJIbHO COCTaBJIATh IUIAH
pemieHuss TpoOJeMbl C  Y4EeTOM  HMEIOLIUXCS
pecypcos, COOCTBEHHBIX BO3MOXKHOCTEN

Y [IPEANIOYTEHUH; 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
0) CAMOKOHTPOJIb:

UCIIOJIb30BAaTh MpPHUEMBl pPEe(QIeKCHH I  OLIEHKU
CHUTYalluu, BEIOOpa BEPHOI'O PELICHHUS;

- yMeTb OLEHHUBATb PHUCKH U CBOEBPEMEHHO
MIPUHUMATh PELIECHUS 10 UX CHUKEHUIO;

B) DMOIMOHAJILHBIA HMHTEJUIEKT, Mpeanoararomui
chopMHUPOBAHHOCTD:

BHYTPECHHEN MOTHBALUU, BKIIOYAIOIIEH CTPEMIICHUE
K JOCTHXEHHIO LEeIH U YCIeXy, ONTUMHU3M,
WHHALIMATUBHOCTb, YMEHHUE JEHCTBOBATb, HCXOMS
M3 CBOHUX BO3MOKHOCTEH;

- HMIIATHH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh
SMOLMOHAJIBHOE COCTOSHUE JPYIMX, YYUTBIBATh
€ro  INpU  OCYLIECTBJIEHHMM  KOMMYHHUKalUH,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

- COLMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh
BBICTPaWBaTh OTHOLICHUS C JAPYTMMHU JIIOAbMH,

Ha MOHOTOHHOCTb, HaXOJUTh HauOoJbIINE
U HaUMEHbLIME 3HAuyeHUus (YHKUUN; CTPOUTH TIpapUKu
MHOT'OYJICHOB C M CII0JIb30BAaHUEM anmapara
MaTEMAaTUYECKOr0 aHaln3a; MPUMEHATh TPOU3BOAHYIO NPU
peleHnn 3a1a4y
Ha JIBI)KEHUE; pelIaTh PAaKTUKO-OPUEHTUPOBAHHbBIE 3aa4n
Ha HauOOJbIINE U HAUMEHbIIME 3HAUCHUS, Ha HAXOXKCHUE
MyTH, CKOPOCTU U YCKOPEHUS;

ITPGS5. YMmeHue omepupoBaTh MOHITHSAMHU: palldOHATbHAsS
(GyHKUMsI, TOKa3aTenbHast (YHKIMS, CTeneHHas (QyHKIus,
Jorapumuueckas ¢byHKIMS, TPUTOHOMETPUYECKHE
¢byHKUMM, OOpaTHbIE (PYHKLIHMU; YMEHHUE CTPOUTH IpaUKu
U3yYeHHbIX (YHKIMHA, MCIONB30BaTh rpaduku mpu
W3YyYEHUU IIPOLECCOB U 3aBUCUMOCTEH, IIPH PEIICHUH 3a1a4
U3 IPYTrUX y4eOHBIX IPEIMETOB U 33124 U3 peajIbHOM )KU3HU;
BbIpaxaTh (popMyIamMH 3aBUCUMOCTH MEX]1y BEIMUMHAMY;
[TPG6. YMenue pemaTh TEKCTOBBIE 3a/1a4M Pa3HBIX TUIIOB (B
TOM YHUCJIE€ Ha MPOLEHTHI, JTOJIM M YacTH, Ha JABI)KECHHUE,
paboTy, CTOMMOCTh TOBApOB U YCHYr, HAJOTH, 33aJa4d U3
00J1aCTH yIIpaBJICHUs TUYHBIMHU U CeMEHHBIMU (puHAHCAMU);
COCTaBJISITh BBIPAXKEHMSI, YpPAaBHEHUS, HEPABEHCTBA U UX
CHCTEMBI IO YCJIOBHIO 3a/layd, HCCIEN0BaTh MOJY4YEHHOE
pellIeHue U OL[EHUBATh MPaBION0100HOCTh PE3yIbTaTOB;
I[IP6G7. VYMeHue omepupoBaTh TOHATHAMH: CpEIHEE
apupMernueckoe, MeauaHa, HauOoJblIee M HaUMEHbIIee
3HauYeHMsl, pa3Max, AMCIEPCHUs,, CTaHIAPTHOE OTKJIOHEHHE
YHICI0BOro Habopa; yMeHUE U3BJIE€KaTh, UHTEPIPETUPOBAThH
uH(popMaIMIO, MPEACTAaBIEHHY0O B  Tabuuuax, Ha
auarpammax, rpa@ukax, OTpakarollyl CBOMCTBA peabHbIX
IPOLIECCOB M SIBJICHUH; HPEACTABIATh HH(POPMAILUIO C
noMomplo  TabaMil WM AMarpamM;  HMCCIeIoBaTh
CTaTUCTUYECKHE JIaHHBbIE, B TOM YHCIE C IPUMEHEHUEM
rpau4ecKix METOI0B U 3JIEKTPOHHBIX CPE/ICTB;
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3a00TUTHCA,
KOH(IUKTHI

MPOSIBJIATE MHTEPEC M pas3pelaTth

[TPGS. YMmenue onepupoBaTh NOHATHAMU: CIyYalHBIN OMBIT
U CIly4aifHOE COOBITHE, BEPOSTHOCTDh CIy4YaHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSTHOCTh C HCIOJIB30BAHUEM
rpadMuecKUX METOOB; MPUMEHATh (POPMYJIIBI CIOKEHUS U
YMHOXEHHSI BEpOSITHOCTEH, KOMOWHATOpHBIE (aKThl U
(GopMyNBl NpH pEIIeHUH 3a/ad; OIECHUBATh BEPOATHOCTH
peasbHBIX COOBITHI; 3HaKOMCTBO
CO CITy4yallHBIMU BEIUYMHAMU; YMEHHUE TPUBOJUTH TPUMEPbI
IpPOSIBJIEHUS] 3aKOHAa OOJNBIIMX YHCE] B IPUPOAHBIX
U OOILECTBEHHBIX SIBJICHUSX;

I1P614. YMeHnue BpIOMpaTh MOAXOAALINN U3yUEHHBIH METO]
JUIl  pelleHHsl 3a/Jayd, paclio3HaBaTb MaTeMaTHYECKUe
(hakThI

U MaTeMaTU4eCcKHe MOJIENU B IPUPOAHBIX U OOIIECTBEHHbIX
ABJICHUSIX, B MCKYCCTBE; YMEHUE IPHUBOJUTH IIPUMEPHI
MAaT€MaTUYECKUX OTKPBITUM POCCHMCKOM M MHPOBOU
MaTEeMaTUYECKON HAyKH

OK 04. DddexTuBHO
B3aMMOJICH CTBOBATH

u paboTaTh B KOJUIEKTHUBE
U KOMaHJIe

JInyHOCTHBIE  pe3ynbTaThl  JOJDKHBI — OTPaXKaTh
B YacCTH: [ICHHOCTH HAYYHOIr'0 MO3HAHUS: OCO3HAHUE
IICHHOCTH HAay4YHOW JEeATEIbHOCTH, TOTOBHOCTH
OCYILECTBJISITh MPOEKTHYK0 W HCCIEI0BATENbCKYIO
NEeSTeIbHOCTh MHAUBUAYAJIBLHO U B TPYyMIE
MertanpenMeTHbIe pe3yabTaThl JOJKHBI OTPAXKATh:
OgilajieHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMHU
JICUCTBUSIMH:

0) coBMecTHas JIeSITeIbHOCTh:

- TOHMMaTh MW UCIOJb30BaTh MPEUMYILECTBA
KOMaHTHOW U WHIUBHUIAYyaTbHOU paOOTHI;

- TIpUHUMAaTh I1EJIM COBMECTHOM JI€SITEIHbHOCTH,
OpraHU30BBIBATH U KOOPJUHUPOBATH JEHCTBUS 110 €€
JIOCTHK CHUIO: COCTaBJSATh  INIAH  JICHCTBHIA,
pacnpenensiTb poJid ¢ y4YeTOM MHEHUH y4aCTHUKOB
00CYXJIaTh pe3yIbTaThl COBMECTHON paOOTHI;

[IP67. VYmeHue onepupoBaTh TOHATUSMHU: CpEIHEE
apudMerndeckoe, MearaHa, HauOOIbIIEe W HaUMEHBIIEEe
3HauYEeHMs, pa3Max, AMCIEPCHUs, CTaHIAPTHOE OTKJIOHEHHE
YHCI0BOr0 HabOpa; yMEHHUE U3BJIEKaTh, UHTEPIPETUPOBAThH
uH(poOpMaIMIO, TMpEACTaBIeHHYI0O B  Tabiuuax, Ha
auarpammax, rpagukax, OTpaXkarol[ylo CBOWCTBA peabHbIX
MPOIIECCOB M SBJIEHUH; MPENCTaBIsATh HHQOPMALHIO C
MIOMOIIBIO TabMUL W JWarpaMmu; UCCIIEeI0BaTh
CTaTUCTUYECKUE JaHHbIE, B TOM YHCIE C IPUMEHEHUEM
rpau4ecKuX METOI0B U 3JIEKTPOHHBIX CPE/ICTB;

ITPGS. YMeHue onepupoBaTh NOHATHAMU: CIy4alHBIN OIBIT
U CIIy4aiiHOE COOBITHE, BEPOSTHOCTh CIyYaHOT'O COOBITHS;
YMEHUE BBIYUCIATH BEPOATHOCTH C HCHOJIB30BAaHUEM
rpau4ecKuX METO/I0B; MPUMEHATh (GOPMYJIbI CIOKEHUS U
YMHOXKEHHSI BEpOSITHOCTEH, KOMOWHaTOpHBIE (aKThl U
(dbopMynbl NpH pElIeHUH 3aja4; OIEHHUBATh BEPOSTHOCTU
peaJbHBIX  COOBITHH; 3HAKOMCTBO CO  CIy4alHBIMU
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OsmancHue
JICHCTBUSIMH:
I') IpUHATUE ce0s U APYTUX JIIOEH:

- IPUHUMATh MOTHBBI U apryMEHThI APYTUX JHOJen
P aHAJIM3€ PE3yJIbTAaTOB ACSITEIbHOCTH;

- MpU3HABaTh CBOE MPABO U MpPaBO APYrUX JHOJen
Ha OIINOKU;

- pa3BUBATh CIIOCOOHOCTh MTOHMUMATh MUP C TTO3UIIHH
JIPYroro 4einoBeKa

YHUBEPCAIbHBIMU  PEryJIsTUBHBIMU

BEJIMYMHAMU; YMEHHE NPUBOJUTH MPUMEPHI IMPOSBICHUSA
3aKOHa OOoNbIINX qyucen B MPUPOAHBIX
1 OOIIIECTBEHHBIX SIBJICHHSIX;

[1PG14. YMeHue BbIOMpaTh NOAXOAAIINNA U3yUYEHHBIH METOT
JUISL pelIeHus 3aJayd, pPAclo3HaBaTb MAaTEMaTHYECKUE
(dakThI

1 MaTeMaTU4ECKUE MOJICIH B MIPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMEHUE MPUBOAUTH MPUMEPHI
MaTEMAaTUYECKUX OTKPBITUM POCCUMCKON W MHPOBOU
MaTEeMaTUYECKON HAyKU

OK 05. OcymectBusith
YCTHYIO HW  NHCbMEHHYIO
KOMM yHUKAITHIO

Ha TOCYJapCTBEHHOM SI3BIKE
Poccuiickoit ®enepanuu
C yd4eToM OCOOEHHOCTEH
COIMAJIBHOTO ¥ KYJbTYPHOT'O
KOHTEKCTa

JIuuHOCTHBIE  pPE3YyJbTATHl  JOJDKHBI
B 4aCTHU: ICTETUYECKOT O BOCIIUTAHUS:

- OCTETUYECKOE OTHOUIEHME K MHUpY, BKIIOYas
ACTETHKY OBbITa, HAayyHOr0 M  TEXHUYECKOIo
TBOPYECTBA, CIOPTa, Tpyda M OOLIECTBEHHBIX
OTHOIIICHHI;

- CIIOCOOHOCTh BOCIPUHUMATh Ppa3JIMYHbIE BUIbI
HCKYCCTBa, TPAAUIIMH U TBOPUECTBO CBOETO U IPYTHX
Hapo/OB, OILYIIATh AMOLMOHAJIBHOE BO3/AEHCTBHE
HCKYCCTBA;

MerTanpenMeTHble pe3ynbTaThl JOHKHBI OTPAXKATh!
OBnaneHne yHUBEpCaJIbHBIMU KOMMYHHUKATHBHBIMU
JICUCTBUSIMU:

a) oOLIeHHe: - OCYIIECTBJIATh KOMMYHHUKALUU
BO BCEX Cepax KU3HH;

- pacrio3HaBaTh HEBepOaJIbHbIE CPENCTBA OOIIEHUS,
IIOHUMAaTh  3HAa4yeHHE  COLMAJIbHBIX  3HAKOB,
pacrio3HaBaThb IPEANOCHIIKI KOH (pJIMKTHBIX
CUTYyallUd U CMATYaTh KOH(IUKTHI;

- pPa3BEpHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY
3pEeHHsl C UCIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB

OTpaXkaTb

[1P61. Bnanenue MeronaMu J10Ka3aTeilbCTB, alrOpUTMaMU
pelieHus 3ajgad; yMmeHue (opMynupoBaTh OIpENEIeHHUs,
aKCUOMBI M  TEOpEMBbl, MPUMEHATh HUX, MPOBOJUTH
J0Ka3aTeJIbHbIE PACCYK/IEHUS B XO/1€ pEILEeHUs 3a/1ay;
[1PG8. YMmenue onepupoBaTh HOHITHAMU: CIyYalHbBIN ONBIT
U CIly4aifHOE COOBITHE, BEPOSTHOCTh CIyYaHOTO COOBITHS;
YMEHUE BBIUUCIATH BEPOATHOCTH C  HCIOJIB30BAHHEM
rpau4ecKX METO/I0B; MPUMEHITh POPMYIbI CIOKEHUS U
YMHOXEHHSI BEpOSITHOCTEH, KOMOWHATOpHBIE (aKThl U
(GopMyNBl NpH pEIIeHUH 3a/ad; OIECHUBATh BEPOATHOCTH
peasbHBIX COOBITHUI; 3HAKOMCTBO
CO CIIy4allHbIMH BEJIIMYMHAMH; YMEHUE PUBOJUTH TPUMEPHI
MpOSIBJICHUS] 3aKOHAa OOJBIIMX YHCET B HPHPOIHBIX
1 O0ILECTBEHHBIX SBJICHUSIX;

I1P69. Ymenue onepupoBaTh MOHATUSMM: TOUKa, MpsAMasd,

IJIOCKOCTb, IIPOCTPAHCTBO, JIBYTpaHHBIN yrod,
CKPELLUBAIOLINECS IpsIMBIE, NapaIeNbHOCTb u
MEPIIEHAUKYJIIPHOCTh MPSIMBIX

Y IJIOCKOCTEN, YTOJI MEXAY MPSAMBIMU, YTOJI MEXAY PAMOM
U IUIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSMHU, PACCTOSIHUE OT
TOYKH

70 TJIOCKOCTH, PACCTOSHHE MEXIY NPSMBIMHU, PACCTOSHUE
MEXY IUIOCKOCTSMH; YMEHHUE MCIO0JIb30BaTh NPU PEIICHUN
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3a/1a4 U3y4eHHbIC ()aKThl M1 TEOPEMBI INIAHUMETPUN; YMEHUE
OLICHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MHUPA;
I1P610. YmeHue onepupoBaTh NOHITUSIMU: MHOTOT PAaHHUK,
CeueHHne MHOTOTpaHHHKa, KyO, Mmapajulelienure]], mpu3ma,
nupaMuia, Gurypa u MOBEPXHOCTh BpAIICHUsS, IMIIMHID,
KOHYC, map, chepa, cedeHus: GUrypsl BpalieHusl, IIOCKOCTb,
Kacaromasicss  cepsl, IHIMHApPA, KOHyca, IUIOLIAAb
MOBEPXHOCTH THUPAMUIBI, TPHU3MBI, KOHYCa, UHIUHAPA,
miomanas  chepbl, o0beM  Kyba, MPSIMOYTOJILHOTO
napaJuieNenure/a, MUPaMUIb, IPA3MBI, ITUIHH]IPA, KOHYCAa,
mapa; yMEHHE Mn300paxxaThb MHOTOTPAaHHHKHU
Y IOBEPXHOCTHU BPAILICHUS, ©X CEUCHHS OT PYKH, C IIOMOIIBIO
YEpPTE)KHBIX HHCTPYMEHTOB U DJJIEKTPOHHBIX CPEICTB;
yYMEHHE pacro3HaBaTh CAMMETPHIO B IPOCTPAHCTBE; YMEHHUE
pacro3HaBaTh NPaBUIbHBIE MHOTOI'PaHHUKY;

[1P611 VYwmenue omnepupoBaTh NOHATUSIMH: JBH)KEHUE
B TPOCTPAHCTBE, MOA00HbIE (UIYypbl B IPOCTPAHCTBE;
WCIIOJb30BaTh OTHOILIECHHWE TUIONIAEH TOBEPXHOCTEH U
00bEeMOB TTOJTOOHBIX (GUTYp MPHU PEHICHUH 33]1a4;

[1PG12. YMeHue BBIUMCIATH T€OMETPUUECKHE BEIMYHMHBI
(nmuHa, yroji, miom@anab, 00beM, MIoLaab MOBEPXHOCTH),
WCIOJIb3YsI U3yUYCHHBIC (DOPMYJIBI U METOJIBI,

ITPG13. YMeHue onepupoBaTh MOHSITUSIMHE: MPIMOYTOTbHAS
cUCTeMa KOOpIMHAT, KOOpAMHATHI TOYKH, BEKTOp,
KOOPJIMHATHI BEKTOpa, CKaJISIPHOE IPOU3BEACHHUE, YIoJl
MEXIYy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEACHUE
BEKTOpAa HAa YHUCJIO; HAXOJUTh C IOMOIIBIO H3YYEHHBIX
dopMyn KOOpPAMHATHI CEPEIUHBl OTpE3Ka, pPACCTOSHUE
MEXY IBYMS TOUKAMHU;

[TPG14. YMeHue BBIOMPATh MOAXOIAIINN U3y4YEHHBIH METO/T
JUIL  pellieHHs 3a/Jayd, paclio3HaBaThb MaTeMaTHYECKHe
(bakThI

1 MaTeMaTU4eCKHE MOJICIH B IPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSX, B HMCKYCCTBE, YMEHHE TMPHUBOAUTH MPUMEPHI
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MAaT€MaTUYECKUX OTKPBITUM POCCHMCKOM M MHPOBOMU
MaTeMaTU4YECKON HayKu

OK 06. [IposiBiATE
IPaXKIaHCKO-
[IaTPUOTUYECKYIO TIO3ULHIO,
JIEMOHCTPUPOBATH
OCO3HAaHHOE MOBEJICHUE
Ha  OCHOBE  POCCHMCKHX

JlyXOBHO-HPaBCTBEHHBIX
IEHHOCTE, B TOM YHCIC

C yd4eToM TapMOHM3aLHH
MEXHALMOHAIBHBIX

u MEXKPEJIMTUO3HBIX
OTHOULICHUH, IIPUMEHSATD
CTaHJIapThI
AHTUKOPPYILIMOHHOI O
MOBECHUS

JImuHOCTHEIE PE3YJIbTATEL JOJIZKHBI OoTpaxaTb
B 4aCTH.
- I'paXaaHCKOIr o BOCIIMTaHHUA: IIPUHATHEC

TPAAUIUOHHBIX HATMOHAJIbHBIX, 06HIC‘ICJ'IOBGLICCKI/IX
TF'YMAHUCTHUYCCKUX U ACMOKPATUICCKUX HGHHOCTeﬁ;
-IaTPUOTUICCKOT'O BOCIIMTAHUA:

LIEHHOCTHOE€ OTHOLIEHHE K TrOCYAapCTBEHHBIM
CUMBOJIaM,  HUCTOPUYECKOMY U  MIPUPOJHOMY
HACIEOUI0, T[aMSATHUKAM, TPAAHUIUAM HApOJOB

Poccun, noctuxenusim Poccun B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUAX U TPYIE;

MerTanpenMeTHble pe3yJbTaThl JOJDKHBI OTPAaXKaTh:
OBinaneHne  yHHUBEPCAIbHBIMU  PErYJISTHUBHBIMU
JNEHUCTBUSMU: B) OMOIMOHAIBHBIA  WHTEJICKT,
npeanoarammui copMUpPOBaHHOCTD:
--CAMOCO3HAHUS,  BKJIIOYAIOIIEr0  CIOCOOHOCTh
IIOHUMAaTbh CBOE AMOLIMOHAIBHOE COCTOSHUE, BUAETh
HaIlpaBJICHUS pa3BUTHS COOCTBEHHOU
SMOIMOHAIILHON c(eprl, OBITH YBEpEHHBIM B cebe;

- caMoperyJIupoBaHus, BKJIFOYAIOIIIETO
CaMOKOHTPOJIb, yMEHHE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHUE, CIIOCOOHOCTh
aJanTupoBaTbCAd K 3MOLMOHAJIbHBIM H3MEHEHUSIM
U IPOSIBJIATH THOKOCTh, ObITh OTKPBITHIM HOBOMY;

- BHYTPEHHEN MOTHBAIWH, BKJIIOYAIOLIEN
CTpEMJICHUE K JOCTHKEHMIO LEJId U YCIEXy,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATD,
UCXO0/IS U3 CBOMX BO3MOXKHOCTEI!;

- SMIATUM, BKIIOYAIOLIEH CHOCOOHOCTh IMOHHUMATh
HMOIMOHAJILHOE COCTOSHUE JIPYT'UX, YUYUTHIBATH €ro

[TP61. Brnanenne meromamMu 10Ka3aTeIbCTB, ajJrOpUuTMaMU
pelieHus 3ajad; yMeHue (GOpMYIMpOBaTH OIpPEIEIeHHs,
aKCHOMBI

U TEOpeMbl, NPUMEHSTh HX, MPOBOAUTH JOKa3aTeJIbHbIC
paccyX/IeHus B XOJ€ pelIeHus 3a/1ay;

[1P64. VYwmeHue omnepupoBaThb MOHATUAMU: (QYyHKIUS,
HernpepbiBHasg (YHKIMs, IPOM3BOJHAs, I€pBOOOpa3Hasd,
OIpEJIETICHHbII UHTErpaj; yMEHUE HaXOJUTh IPOU3BOIHbIE
JIEMEHTApHbIX  (QYHKIMM,  MCHOJb3ys  CIHpaBOYHBIE
MaTepHabl; UCCIe0BaTh B MPOCTEHIINX CllydasX (QyHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HauOoJbIIN e
U HauMeHbLIME 3HayeHus GQYHKUMN; CTpouTh rpaduku
MHOT'OYJICHOB C M CII0JIb30BAaHUEM anmapara
MaTEeMaTUYECKOro aHaln3a; MPUMEHSITh MPOU3BOAHYIO MPU
pereHun 3a1a4
Ha JIBI)KEHUE; pelIaTh PAaKTUKO-OPUEHTUPOBaHHbBIE 3aa4n
Ha HanOoJbIINEe U HAUMEHBIINE 3HAUYCHUS, HA HAXOXKICHUE
IIyTH, CKOPOCTU U YCKOPEHHSI;

[1P66. YMmeHue pemiate TEKCTOBBIE 3aJa4H Pa3HbIX TUIIOB (B
TOM YHUCJIE€ Ha MPOILIEHTHI, TOJIM M YacTH, Ha JBIKCHHUE,
paboTy, CTOMMOCTh TOBApOB U YCIYr, HAJOIH, 3aJa4d U3
00J1acTH yIpaBJIeHUs TUYHBIMU U CEMEWHBIMM (PUHAHCAMMU);
COCTaBJISITh BBIPAKEHUS, YpaBHEHUS, HEPAaBEHCTBA M HX
CUCTEMBI IO YCJIOBHIO 3a/layd, UCCIEN0BaTh IMOJIy4EHHOE
pelleHre U OLIEHUBATh MPaBA0NOA00HOCTb PE3YIbTATOB;
I[IP67. VYMeHue omepupoBaTh TOHATHAMH: CpEIHEE
apupmeTnyeckoe, MeauaHa, HauOoJiplllee W HaMMEHbIIEe
3Ha4YeHMsl, pa3Max, AMCIEPCHUS, CTaHJAPTHOE OTKJIOHEHUE
YHICIIOBOro Habopa; yMeHUe U3BJIeKaTh, UHTEPIPETHPOBAThH
uH(popMaIMIO, TMpEACTaBIeHHYI0O B  Tabiuuax, Ha
auarpammax, rpadukax, OTpakalollyl CBOMCTBA peaIbHbIX
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IIPH OCYIIECTBICHUA KOMMYHHUKAIIMH, CIIOCOOHOCTh
K COYYBCTBHIO U COIIEPESIKUBAHUIO;

- COIMAJILHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTh
BBICTpaNBaTh OTHOIIEHHUS C JPYTHMH JFOABMH,
3a00TUTHCS, TPOSBIATH HMHTEPEC U pa3pemiathb
KOH(JIUKTHI

IIPOIIECCOB M SBJIGHUH; MPEACTABIATh HHPOPMAIUIO C
NOMOIIbI0O  Tabmul W JudarpaMM;  MCCIel0BaTh
CTaTUCTHUYECKUE JaHHbIE, B TOM qucie
C NMpPUMEHEHUEM TpadHueCKUX METOAOB U 3SJIEKTPOHHBIX
CPEACTB;

[1PG8. YMmenue onepupoBaTh NOHITHAMU: CIy4YalHbBIN OMBIT
U ciydaifHoe cOObITHE, BEPOATHOCTh CIy4ailHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSTHOCTH C HCIOJIB30BAHUEM
rpagMuecKuX METOOB; MPUMEHATh (POPMYIIbI CIOXKEHUS U
YMHOXKEHMSI BEpOSITHOCTEH, KOMOMHATOpHbIE (aKThl U
(GopMyinbl NpU pELIEHUH 3ajad; OLEHHUBATh BEPOSTHOCTU
peasbHBIX COOBITHUI; 3HaKOMCTBO
CO ClIy4yallHbIMH BEIMYMHAMU; YMEHUE IPUBOIUTD IIPUMEPBI
IpPOSIBJIGHUS] 3aKOHAa OONBIIMX YHCE] B HPUPOAHBIX
1 OOILIECTBEHHBIX SBICHUSIX;

[1P614. YMeHnue BpIOUpaTh MOAXOAAIINI U3yUYEHHBIH METO]
JUId  pelleHHs 3a/Jayd, paclio3HaBaTb MaTeMaTHYECKue
(bakThI

¥ MaTeMaTU4eCKHe MOJIENU B IPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSIX, B MCKYCCTBE; YMEHHE IPHUBOJUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUM POCCHMCKOM M MHPOBOHU
MaTeMaTUYECKON HayKu

OK 07.
COXpaHEHUIO
Cpensl,
pecypcochepexeHuto,
MIPUMEHSTh

00 UW3MEHEHHMHM KJIHMMaTa,
TIPUHITUTIBI OCPEIKIMBOTO
MPOU3BOACTBA, IPPEKTUBHO
JIeNCTBOBATh

B UPE3BBIYANHBIX CUTYaIIASIX

ConelicTBOBaTh
OKpYyXaroleu

3HaHUA

JInuHOCTHBIE  pe3ynbTaThl  JIOJDKHBI
B 4aCTHU: DKOJIOTHYECKOr0 BOCIIUTAHUS:
- AaKTMBHOE HENIPUATUE AECHCTBUN, IPUHOCAIIUX BPET
OKpY’KaroIlEH Ccpele;

- YMEHUE [pPOrHO3UPOBATh HEOIAronpHUsITHbIE
JKOJIOTUYECKUE TOCIENCTBUSA MPEAIPUHUMAEMBIX
JIEWCTBUM, IPENOTBPAIATD UX;

- pacUIMpEHHE OMbITa AEATEIbHOCTH 3KOJIOIMUECKON

OTpaXkaTh

HaIPaBJICHHOCTH;
MerTanpenMeTHble pe3yJabTaThl JTOJDKHBI OTPa’KaTh:
OBnaneHue YHUBEPCAIbHBIMU y4eOHBIMU

IIO3HaBaTCJIIbHBIMU [ CHCTBUSIMU :

[1P61. Bnanenue MeronaMu J10Ka3aTelbCTB, alrOpUTMaMHU
pelieHuss 3agav; yMmeHue (opMynupoBaTh OINpeeleHus,
AKCUOMBI

U TEOPEMBI, NPUMEHATH HUX, MPOBOAUTH JOKA3aTEIIbHbIC
paccyKIeHUs B XOJI€ PELICHUS 3a]a4;

I[IP64. VYmeHuwe omnepupoBaTh IOHATUAMH: (QYHKIHUA,
HENpepbIBHAs (PYHKIMSA, IPOM3BOJHAS, IEPBOOOpa3Hasli,
OIpEEIICHHbI UHTErpall; yMEHUE HaXOAUTh MPOU3BOIHbIE

JJIEMEHTApHbIX  (QYHKIMM,  HCHOJb3ysl  CHpaBOYHBIE
MaTepuabl; UCCIEAO0BATh B MPOCTEHIINX CaydasX QyHKIUU
Ha MOHOTOHHOCTb, HaXOJIUTh HauOoJbIINE

W HAWMEHbIINE 3HAa4YeHUs (QYHKIMIA, CTPOUTH Trpaduku
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0) 0a30BBIC HICCIEAOBATEILCKUE JCHCTBUS:

- pa3pabaThIBATh IJIaH PEIICHUS TPOOIEMBI C YIETOM
aHaJmM3a HUMEIO X CS MaTepHUATbHBIX
1 HEMaTePHAIbHBIX PECYyPCOB;

- OCYIIECTBISTH  IeJICHANPaBICHHBIN
mepeHoca  CpeACTB W CHOCOOOB

B IPO(hEeCCHOHATILHYIO Cpeay;

- YMeTh TEPCHOCHTh 3HAHUS B ITIO3HABATEIBHYIO
Y TIPAKTHYECKYIO 00JIACTH )KU3HEIEATEIbHOCTH;
OBnameHne  yHHBEPCATBHBIMU  PETYISITUBHBIMU
JICVCTBUSIMU:

0) CAMOKOHTPOJIb:

- JaBaTh OIIGHKY HOBBIM CHTyallMsiIM, BHOCHTb
KOPPEKTHUBBI B JESITEeNbHOCTbD, OIICHUBATH
COOTBETCTBHE PE3YJIbLTATOB IIEIISIM

TIOMCK
e CTBUS

MHOT'OYJICHOB C M CII0JIb30BAHUEM anmapara
MaTEeMaTUYECKOro aHaln3a; MPUMEHSITh MPOU3BOAHYIO MPU
peleHnun 3a1a4y
Ha JIBI)KEHUE; pelIaTh IPAKTUKO-OPUEHTUPOBAHHbBIE 3a7a4n
Ha HanOoJbIIME U HAUMEHBIINE 3HAUCHUS, HA HAXOXKICHUE
IIyTH, CKOPOCTU U yCKOPEHMUS;

[1P65. YMmeHue omnepupoBaTh MOHITHSIMH: pallMOHAIbHAsS
byHKuMs, ToKa3aTenbHass (YHKIMS, CTeneHHas (QyHKIus,
Jorapugmuyeckas ¢byHKIM, TPUTOHOMETPUUECKUE
¢yHKIMH, OOpaTHbIE (PYHKLIHMH; YMEHUE CTPOUTH I'papUKU
U3YYEHHBIX (YyHKUMH, UCIOIb30BaTh TIpaduKu IpU
M3YyYEHUU IPOLECCOB U 3aBUCUMOCTEH, PU PEILICHUH 33134
U3 IPYTUX y4€OHBIX IPEIMETOB U 3334 U3 peajibHOM )KU3HHU;
BbIpa)KaTh (pOpMyJIaMH 3aBUCUMOCTH MEXy BEIMUNHAMM;
[1PG6. YMmenue pemiaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B
TOM YHUCJIE€ Ha MPOLIEHTHI, JIOJIM M YaCTH, Ha JABWKCHHUE,
paboTy, CTOMMOCTb TOBApOB M YCIYT, HAJOTH, 3a/Ja4d U3
o0sacT ynpaBJieHUsl TUYHBIMU U CEMEUHBIMH (PUHAHCAMM);
COCTaBJISITh BBIPA)KEHUS, YpAaBHEHUS, HEPABEHCTBA M HX
CHUCTEMBI 10 YCJIOBHIO 3a/laud, UCCIEN0BAaTh IMOJIY4YEHHOE
pellIeHUE U OLIEHUBATh MIPaBON0100HOCTh PE3Y/IbTATOB;
ITPGS. YMmeHue onepupoBaTh MOHITHSAMU: CTyYalHBINA OTBIT
U ciy4aiiHoe cOOBITHE, BEPOATHOCTh CIy4ailHOTO COOBITHS;
YMEHHME BBIYUCIATE BEPOSTHOCTh C HCIOJIB30BAHUEM
rpau4ecKuX METO/0B; MPUMEHSITh POPMYJIIbl CIOKEHUS U
YMHOXKEHMSI BEpOSITHOCTEH, KOMOMHATOpHbIE (aKThl U
(dopMynbl NpU PELIEHUM 3aj]ad; OLEHUBATh BEPOSTHOCTU
peasbHBIX COOBITHUI; 3HaKOMCTBO
CO ClIy4yallHbIMU BEIMYMHAMU; YMEHUE IPUBOJUTH IPUMEPHI
IpPOSIBJIGHUS. 3aKOHAa OOJNBIIMX YHCEN B HPUPOAHBIX
1 OOILIECTBEHHBIX SBICHUSIX;

I1P69. Ymenue onepupoBaTh MOHATUSMU: TOUKa, MpsMas,
MJIOCKOCTb, MPOCTPAHCTBO, JBYTpaHHBIN yroi,
CKPEIMBAIOIINECS psIMbIE, MapaiIeNbHOCTb u
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MIEPIIEHIUKYJIIPHOCTh MIPSIMBIX
U IUIOCKOCTEN, YTOJ MEXY IPSIMBIMH, YIOJI MEXKIY NPAMON
U IJIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSMH, PACCTOSHUE OT
TOYKU

10 TJIOCKOCTH, PACCTOSHHUE MEXKIY IPSAMBIMHU, PACCTOSHUE
MEXY IUIOCKOCTAMH; YMEHUE UCIO0JIb30BATh IIPU PELIECHUN
3a/1a4 U3y4eHHbIe (PaKThl U TEOPEMBI IIJIAHUMETPUH; YMEHHUE
OLIEHMBATh pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MUPA;
ITP610. YMeHue onepupoBaTh MOHATUAMU: MHOI'OT paHHHUK,
CeueHNEe MHOrOrpaHHMKa, KyO, Mapasuleienurne], npusma,
nupaMuja, urypa ¥ NMoBEpXHOCTb BpAllECHUs, LWJIMHAD,
KOHYC, 11ap, cpepa, cedeHus (purypsl BpalieHusl, MI0CKOCTb,
Kacaromasicss  chepbl, LMIMHIpPA, KOHycCa, IUIOLIA/lb
IIOBEPXHOCTH IHUpaMUAbI, NPU3MBI, KOHYyCa, LWIMHApPA,
miomaas  chepbl, o0beM  Kyba, MIPSIMOYTOJILHOTO
napajuieienunena, TMpamMuabl, IpU3Mbl, IUIMHAPA, KOHYCa,
niapa; yMEHHE n300paxaThb MHOI'OI'PAaHHUKHU
1 [TIOBEPXHOCTHU BPAILEHHUS], UX CEYEHUS OT PYKH, C [IOMOIIIbIO
YEPTEKHBIX HHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB;
yYMEHUE paclo3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh IPaBUJIbHBIE MHOIOI'PaHHUKU;

IIP611 VYwmenue omepupoBaTh MOHATHAMH: JBUXKCHHE
B TPOCTPAHCTBE, MOA0OHbIE (UIYpbl B MPOCTPAHCTBE;
UCMOJb30BaTh OTHOLIEHUE IUIOINALECH ITOBEPXHOCTEH U
00bEMOB MOJIOOHBIX (PUTYp NPHU PELICHUU 33]1a4;

[1P612. YMeHue BBIYMCIATH TE€OMETPUUYECKHE BEJINUMHBI
(nmuHA, yroji, miomanab, 00beM, IJIOMAAb TOBEPXHOCTH),
UCIOJb3Ys U3yUEHHbIE (POPMYIIBI U METOJIbI;

ITP613. YMeHue onepupoBaTh MOHATUAMU: IPAMOYTOJIbHAsS
CUCTEMa KOOpIMHAT, KOOpAMHATBHI TOYKH, BEKTOP,
KOOpIIMHATBl BEKTOpAa, CKaJAPHOE IPOU3BEACHUE, YIroJl
MEXAYy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEACHUE
BEKTOpa HAa 4YHUCJO; HAXOAUTh C IOMOUIbIO H3Y4YEHHBIX
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dbopMyn KOOpPAMHATHI CEPEIUHBl OTpE3Ka, pPaCCTOSHUE
MEXAY ABYMS TOUKAMM;

[1P614. YMeHnue BpIOUpaTh MOAXOAAIINI U3yUYEHHBIH METO]
JUIA  pelleHus 3aJayd, paclo3HaBaTb MAaTEMAaTHYECKUE
(dakThI

Y MaTEMaTU4YECKUE MOJENN B IPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUAX, B HCKYCCTBE; YMEHHUE IPUBOAUTH IpPUMEPHI
MaTeMAaTUYECKUX OTKPBITUA POCCUMCKOW U MHUPOBOU
MaTeMaTUYECKON HAyKU

ITK*...

4 VxazpiBatorcsi [IK, ayeMeHTBI KOTOPBIX (OPMHPYET INPHKIAIHOH MOIYNb (NMPOQecCHOHAILHO OpPHEHTHPOBaHHOE cojepkanue) B coorBercTBUH ¢ PI'OC peannzyemoit

npogeccun/cnenuansaoct CI10

22



2. CTpykKTypa M cogep:xaHue 00Ie00pa30BaATEIbHON TUCIHHUIIINHBI

2.1. O0beM JUCUMILIMHBI U BUABI Y4eOHOIl padoThI

Bup yueOHoi padoThI O0bem B
yacax

O0bem 00pa3oBaTe/IbHON MPOrPAMMBbI TUCHMIIUHBI 232

B T.Y.

KOMOMHHUPOBAHHbBIE 3aHATHS 225

KOHTPOJIbHBIE paOOTHI 7

OcHOBHOE cofepKanue’ 198

IIpodeccuoHaIbHO OPUEHTHPOBAHHOE CO/lepKaHKe (CoiepKAHNe 34

NPUKJIATHOT0 Moay.isi)®

Ilpome:xkyTounas arTecranusi’ (9K3aMeH) Fkk

> OCHOBHOE COJIEpKAHME BKIIOUAET COIEPKATENbHEBIE JIMHUU TI0 Y4eOHOMY TpeameTy «Maremaruka» (6a3oBbIit
ypoBenb) DenepanbHO 00pa30BaTENBFHON MIPOTPAMMEI CpeHero 00Imero oOpa3oBaHus, YTBEPKACHHON MPHUKAa30M
MunncrepcrBa mpocBemienns Poccuiickoit @enepanmu ot 18 mas 2023 r. N 371 (B pemakumu IIpmkaza
Mumnmnpocserennst Poccuu ot 9 okts16pst 2024 1. N 704).
® TIpodecCHOHANLHO OPUEHTHPOBAHHOE COJEPKAHUE MOMKET OBITH PACIPENETIEHO MO pasaenam (Temam)
WJIY CKOHIIEHTPUPOBaHO B pazzeine [IpukiiaqHoi Moayb
7 ®opMa IPOMEKYTOUHOM aTTECTAIIMH M KOJIMIECTBO YaCOB, OTBOAMMEIX Ha €€ TIPOBEICHHUE, PETIAMEHTUPYIOTCS
y4ae6nbM tutanom OIT CIIO.
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2.2. TemaTudeckuii IaH U CoAepPKaHMe TUCHUILIMHBI

Copep:xkanue yueOHOro Marepuasia (0CHOBHOE U IPO¢eCCHOHAIBHO

HaunmeHnoBanue pasaenoB 8 . O6bem | ®opmupyembie
uTem OpHEeHTHPOBaHHOE)®, 1a00paTOpPHbIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHOM 4acOB | KOMMETCHIMI
MOAYJIb (IIPH HATTHYHH)
1 2 3 4
OcHoOBHOE coiepKaHue

Pa3nea 1. IloBTOpeHne Kypca MATEeMATHKH OCHOBHOM IIKOJIbI 18

Tema 1.1. ConepxaHue yueOHOro MaTepraa 2

Ienp m 3agaun mateMatuku | Llens U 3aaun MaTeMaTUKK IPU OCBOEHUM CHEHaIbHOCTU. ba3oBble 3HAHUA U YMEHUs

npu OCBOCHHMH | 110 MaTeMaTHKe B MPO(ECCHOHAIBLHON U B MOBCEJHEBHOH HesITeIbHOCTH. MHOXECTBO,

CIEUAJIBHOCTH. olepalyy HaJQ MHOXecTBaMHU. [[narpammel Diinepa—BeHHa. Mcnonb30BaHne TEOPETUKO-

MHoxecTBa U JIOTuKa MHOXKECTBEHHOI'O allapara sl ONUCaHWs peajbHBIX IPOLECCOB U SIBICHUN B
npo(eCCUOHAIbHON JI€ATEIbHOCTH, IpPHU PpELIEHUH 3a1ad U3 JAPYIMX JAUCLHUILIMH. OK 01,
Onpenenenue, TeopeMa, CIEICTBUE, JOKA3aTEIbCTBO OK 02,

Tema 1.2. Copepxanue yueOHOro MaTepuaia 2 OK 03,

Yucna 1 BEIUKCIEHUS Hatypanbuble u nenpie yucna. IIpu3Haku neaMMOCTH LENbIX yuceld. PanuoHanbHbIE OK 04,
yycna. OObBIKHOBEHHBIE U JECATUYHBIE APOOU, TPOL[EHThI, OECKOHEUHbIE TEPUOANY ECKH € OK 05,
npobu. Apudmernueckue omepanyu ¢ paroOHAJIBHBIMU YHCIAMH, peoOpa3oBaHUs OK 06
YUCJIOBBIX BbIpaKCHWM. JlefcTBUTENBbHBIE YKCia. PanuoHaabHble M MpPpallMOHAJIbHBIC OK 07
yucna. ApudMeTrndeckue onepaluu ¢ AeHCTBUTENbHBIMU uuciaMu. [IpubmmkéHHble nK...
BBIUMCIICHHUS, IPaBUJIa OKPYTJIEHUS, TPUKUIKA M OIIEHKA Pe3yJIbTaTa BHIYMCICHHUM

Tema 1.3 ConepxaHue yueOHOro MmaTepuaia 4

ToxnecrBa u | ToxnectBa M TOXKAECTBEHHbIE IIPeOOpa3OBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHMS.

TOXXACCTBCHHBIC HepasenctBo, pemenue HepaBeHcTBa. MeTon nHTepBaioB. Perienue nensix U JpooHO-

npeodpasoBaHus. palMoOHANBHBIX YPaBHEHUH M HEpaBeHCTB. [IpuMeHeHue ypaBHEHHH M HEpaBEHCTB K

YpaBHeHus

1 HEpaBEHCTBA

PCHICHUIO MATEMATHUYCCKUX 3ala4 U 3ada4 U3 pa3JIMYHbIX obacreit HAaYKH U peanLHoﬁ
ku3Hu. CHCTEMBI U COBOKYITHOCTH pallMOHAJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB. CucreMbl

8 O6pasoBaTenbHas OPraHU3alys BIIPABE CAMOCTOSTENBLHO OMPEAENATh MOCIENOBATENBHOCTh U3ydEHUs PA3IIENIOB U TEM, BXOAAIIUX B HUX, & TAKIKE MEPEPACTIPENENATE KOIMIECTBO
94acoB JUIsl OCBOGHHUSI OOy4aromIMMHCS Y4eOHOro MarepHaia C Y4eTOM JIOTHKH (OPMHPOBaHMS MPEAMETHBIX PE3yJbTaToOB, OOMIMX M NPO(ECCHOHAIBLHBIX KOMIIETEHIINH,
MEXIPEIMETHBIX CBSI3eH C APYTHMU TUCIUILIMHAME 0011e00pa3oBaTeNbHOTO U 00LIenpodeccnoHaTbHOTO NUKIOB yuyeoHoro tuiana OIT CTIO
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JIMHENHBIX YpaBHEHUM. PellleHrne NMpUKIaJHbIX 33/1a4 C MOMOIIbI) CUCTEMbI JIMHEWMHBIX
ypaBHEHUM

JIEUCTBUTEIILHOIO YU CJIa

IMPAKTUYCCKHUX 3aaa4 U IPEACTAaBJICHNA JaHHbIX. CreneHs paurOHAJIBHBIM ITOKA3aTCIIEM.

Tema 1.4. IIpogeccnoHaTILHO OPHMEHTHPOBAHHOE CcO/AepkKaHUE (COAep:KAHME IPHKJIATHOIO 4
IIporieHTHBIE  BBIYKCICHUS | MOAYJIsI)
B npodeccuoHanbubX | [IpuMeHenue apobGell ¥ MPOIEHTOB JJIsS PEIICHHs NPUKIAIHBIX 331384 W3 PasIMIHBIX
3aza4ax oTpaciiedl 3HaHUN M peajbHOW Ku3HU. [IpuOmMkEHHBIE BBIYMCIIEHUS, IpaBUIIA

OKpYTJIEHHs, TPHKHAKA W OIEHKAa pe3ylbTara BbIUMCIEHUI. Pa3Hble crocoOb

BBIUMCIICHUS TPOLEHTOB. [IporeHTHbIe BbIUMCIEHHUS B MPO(EeCCHOHANBHBIX 3a/Jayax.

ITpuMeHeHne ypaBHEHUH M HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3aad U 3a/1ad U3

pas3IMYHbIX 00JIaCTel HAYKU U peasIbHON )KU3HU
Tema 1.5. ConepxaHue yueOHOro MaTepuaa 2
ITocnenoBarenbHOCTH [TocnenoBarenbHOCTH, CHOCOOBI  3alaHus  MOCJIENOBaTENbHOCTEH. MOHOTOHHBIE
U IIPOI'PECCHUH IIOCJIE0BATEILHOCTH. ApudMeTnyeckas U reoMeTpudeckas mporpeccuu. beckoHedHo

yObIBaromast reomerpuueckas mporpeccus. Cymma  OeckoHeuHO  yObIBarouien

reoMeTpu4yeckoi mporpeccuu. PopMysa CIOXKHBIX IPOLEHTOB. lcnonp3oBaHue

IIPOIPECCHUH JUIsl PELLICHUs peaIbHBIX 33]1a4 IPUKJIAJHOIO XapakTepa
Tema 1.6. Copepxanue yueOHOro MaTepuaia 4
®ynkuuy u rpapuKu Oynkus, criocoOsl 3ananus Gynkuuu. ['paduk dynkimm. BzanMao oOpaTHbIC QYHKITHH.

OO6nacTh onpeneneHus 1 MHOXeCTBO 3HaueHui Gpynkunu. Hymm dynkiuu. [IpomexyTku

3HAKOINOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIMU

KonTposibHasi paora no pasaeay 1.° BXxoanoit KOHTpOJIb
Pazgea 2. Crenenn u KopHu. CTeneHHasi, NOKa3aTeJdbHAas U Jorapupmuueckasi QyHKIHA 42
Tema 2.1. Conepxanue yueOHOro MaTepuaia 4 OK 01,
ApupmeTnuecknit KOpeHb ApubdmMeTnuecknii KOpeHb HATypaJibHOW cTeneHu. JleWcTBus ¢ apudMeTHYECKUMH OK 02,
N—OM CTEIEHH. KOPHSIMHU N—OH CTEIIECHHU. OK 03,
Tema 2.2 Conepxanue yueOHOro MaTepraa 4 OK 05,
Crenenu. CrannapTHas Crenenp ¢ nenbiM nokaszarenem. CtangaptHas ¢opma 3alUCH ACWCTBUTEIHHOTIO YKCTA. OK 06,
¢dopma 3anucu Hcnonb3oBanue nonaxoasame (Gopmbl 3amucu AeHCTBUTENBHBIX YMCET IJI PELICHUs (I?III<<07

® Yackl KOHTPONBHBIX PabOT yUTEHBI B COAEPKAHUY YIEOHOTO MaTEPUAIA U BXOJAT B OOIIIEE KOIMYECTBO YaCOB IO PA3IENy
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CgoiictBa crenenu. IIpeoOpa3zoBaHue BbIpaKEHHH, COAEpKAIIUX CTEINEHH C
panuoHaIbHBIM [TOKa3aTeleM
Tema 2.3. Copepxxanue yueOHOro MaTepuaia 2
Crenennas QpyHKuus Crenennast QyHKIMS C HaTypaJbHBIM M IEJBIM TOKa3zateneM. EE cBoiicTBa u rpaduk.
CBoiicTBa 1 rpadiKk KOpHS N-0i CTENEHU
Tema 2.4. Uppaunonansubie | Conepikanue yueOHOro MaTepuasa 6
YpaBHEHUS U HEPABEHCTBA Perienre uppaioHaibHbIX YpaBHEHUH U HEPAaBEHCTB
Tema 2.5. IlokazatenpHble | ConepikaHue yueOHOro MaTepuasa 6
YPaBHEHHMS U HEPABEHCTBA [loka3aresbHbIE YpaBHEHMS U HEPABEHCTBA
Tema 2.6. CopepxaHue ydeOHOro MaTepuasa 6
Jlorapudm uncna. CpoiictBa | Jlorapupm uucna. Jlecstuunsle M HaTypaibHble Jorapudmel. [IpeoOpa3zoBanue
norapu(moB BBIpAKEHUHN, COJIEPKALIHUX JIOTapHu (PMBI
Tema 2.7. Ilokazatenbnast | ComeprkaHue yueOHOT0o MaTeprana 8
u norapupmuueckas | [lokazarenpHas u  jorapudpmuueckas (yHKUMH, HX CBOiicTBA ©  rpaduku.
byHKIMH, ypaBHeHus, | Jlorapudgmuueckue ypaBHEHUS U HEPABEHCTBA
HEpaBEHCTBA
Tema 2.8. IIpogeccnoHaATILHO OpPHMEHTHPOBAHHOE CcO/AepkaHUe (CoAep:KaAHHE IPHKJIATHOIO 4
Jlorapuhmsl B mpupoe MOJ1YJIsA)
U TEXHUKE [Ipumenenune norapudma. Mcropus pa3Butus MmareMaTuku. Jlorapupmuueckas coupaib
B mpupone. Ee marematnueckue cBoiictBa. Mcmonp3oBanue rpadukoB (GyHKIUH s
UCCIIEZIOBAaHHUS MTPOLIECCOB M 3aBUCHUMOCTEH, KOTOpbIE BOSHUKAIOT MIPU pELICHUH 33134 U3
pa3IMyHBIX o0acTell HAYKH U peaibHOM KU3HU
Tema 2.9. CopepxaHue yueOHOro MaTepraa 2
[IpumeHenue ypaBHEHU, Hcnonp3oBanue rpadukoB GYHKUMHA AN pElIeHUS YPaBHEHHH U JMHEHHBIX CHCTEM.
CHCTEM U HEPABEHCTB [IpumeHeHne ypaBHEHHMI, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX 3a7ad U
K peIeHHIO 3a]1a4 3a/1a4 U3 pa3INyHbIX 00JacTel HAyKU U peasibHOM KU3HU
KonTpoasnas padora no pazaeny 2
Paspnes 3 [IpsiMble H II0CKOCTH B MpocTpancTBe. KoopaMHAThI M BEKTOPbI B IPOCTPAHCTBE 30 OK 01,
Tema 3.1. Copepxanue yueOHOro MaTepuaia 4 OK 02,
IToBropenne nuanumeTpuu. | OcHoBHbIE GUIYpbl, (akTl U TeopeMbl IIaHUMeTpuu. OCHOBHBIE TOHATHS OK 03,
OcHoBHbIE INOHATUA | cTepeoMeTpur. Touka, mpsmas, IUJIOCKOCTb, mpoctpaHctBo. [lonstue 00 OK 05,
CTEPEOMETPUH AKCHOMAaTUYECKOM IOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUH U CIEICTBUS U3 OK 07
HUX IIK...
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Tewma 3.2.
[IpsimMble U MIIOCKOCTH

B IPOCTPAHCTBE.
[TapamiensHOCTH  IPSMBIX,
npssMOA M IUJIOCKOCTH,

Conepkanue yueOHOr0 MaTepuasa

B3anMHoe pacnosiokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOILIMEC, [TapaJlieIbHbIE U
cKpenBaromecs npsmsele. [lapannenbHOCTh NPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE:
napajuieibHble  MpsAMble B TNPOCTPAHCTBE, MAPAJUICNIBHOCTh  TPEX  MPSAMBIX,
NapaJUIeIbHOCTh NMPSAMON U IJIOCKOCTH. YTJIBI C COHAIpPABJICHHBIMU CTOPOHAMM, YIOJI

IIJIOCKOCTEN MEXAYy NpsIMBIMM B HpocTpaHcTBe. [lapamienpHOCTh IUIOCKOCTEH: IapajlieIbHbIE
IIJIOCKOCTH, CBOWMCTBA IMApaJIEIBHBIX IUIOCKOCTEH. IlpocTreliine mpoCTpaHCTBEHHBIE
(GUrypsl Ha MIOCKOCTHU: TETPAdAP, KyO, Mapajuieenunes, IoCTPOSHUE CeYeHU i

Tema 3.3. ConepxaHue yueOHOro MaTepraa

[lepneHAMKYJISIPHOCTD [leprieHIUKYJISAPHOCTh NPSAMOM M IUIOCKOCTH: IEPIEHAMKYJSIPDHBIE IpsAMBIE B

IIPSIMBIX IIPOCTPAHCTBE, MpPsAMBIE IapajulelIbHbIE U MEPIEHIUKYJIIPHBIE K IUIOCKOCTH, IIPHU3HAK

U IJIOCKOCTEN

NEPIEHAUKYJIPHOCTH HMPSIMOM M IUIOCKOCTH, TE€OpeMa O MPSMOM NEpHIEHANKYJISIPHON
IUIOCKOCTH

Tema 3.4.
VYTiIbl MEXIY NPSIMBIMU
U TUTOCKOCTAMU

Conepxanue yueOHOro MaTepuaia

Yriael B NPOCTPAHCTBE: YrOod MEXIY MNPSIMOM U IUIOCKOCTbIO, JIByTPAHHBIA Yro,
JMHEWHBIN YroJi ABYrpaHHoro yria. [lepneHaukyssp 1 HakJIOHHbIE: paCCTOSIHUE OT TOYKH
JI0 TUTOCKOCTH, PACCTOSIHUE OT MPSIMOM J10 TIIIOCKOCTH, MTPOEKIHsI (PUTYpPBI HA TUIOCKOCTb.
[leprieH UK YISIPHOCTDh TJIOCKOCTEW: MPHU3HAK MEPHEHAUKYISIPHOCTH ABYX TIJIOCKOCTEH.
Teopema 0 TpEX NMeprEeHIUKYIIpax

Tema 3.5.
KoopauHatsl 1 BEKTOPBI
B IIPOCTPAHCTBE

Cozeprkanue y9eOHOro MaTepuana

BekTtop Ha muockoctd M B mpocrpaHcTBe. ClIO)KEHHWE M BBIYMTAHUE BEKTOPOB.
YMHOXKEHME BEKTOpa Ha 4YHCIO. Pa3iiokeHHe BeKTopa MO TPEM HEKOMIUIAHAPHBIM
BekropaM. [IpaBwio napamienenunena. Pemenue 3anad, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJ JEUCTBUM C BeKTOpaMmu. [IpsamoyrosbHas cuctemMa KOOpAUHAT B IPOCTPAHCTBE.
Koopnunatel Bexropa. IIpocreiimme 3anaun B KOOpAUHATaX. YTOJI MEXKIY BEKTOpaMHU.
CkasipHO€ DPOM3BEICHUE BEKTOPOB. BbluHMClieHME YIJIOB MEXAYy MpSIMBIMU U
10cKoCcTAMHU. KOOpAMHATHO-BEKTOPHBIM METO TP PEIIEHUU T€OMETPUUYECKUX 3a1ad

Tema 3.6.
IIpsimble U MIIOCKOCTH
B MPAKTUYECKHUX 3a7a4ax

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/IepPKaHUE (CoAepPKAHME PUKJIATHOTO
MOJYJIs1)

Pacnionoxkenue mpsAMBIX U IUIOCKOCTEH B OKpY’KarolleM Mupe (IpUpojae, UCKYCCTBE,
apXUTEKTYype, TeXHUKE). PellieHne npakTHKO-OpuEeHTUPOBAHHBIX 337124

Tema 3.7.

Conepxkanue yueOHOr0 MaTepuaa
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Pemenue 3anau. [Ipsmbie
Y TIOCKOCTH, KOOPAUHATHI
U BEKTOP

Penienue 3a1a4 Ha HAXOXKICHUE F'EOMETPUUYCCKUX BEITMUMH C MCIIOJIb30BAaHHEM arlapara
BEKTOPHOMU aJIreOpsI

KonTpoJabHas padora no pasneny 3

Pazagea 4. OcHoBbI TpuroHoMeTpuu. Tpuronomerpuyeckue pyHKuumn 26
Tema 4.1. Conepxanue yueOHOT0o MaTepuaia 6
OCHOBBI TPUTOHOMETPUU CuHyC, KOCHHYC ¥ TaHT€HC YHCIOBOTO apryMeHTa. ApPKCUHYC, apKKOCUHYC, aPKTaHT €HC
YHUCIIOBOTO aprymeHra. Tpuronomerpuyeckas OKPYXHOCTB, orpesiesieHHe
TPUTOHOMETPUYECKUX (PYHKIIMHA YHCIOBOI0 apryMeHTa
Tema 4.2. OcHoBHble | ConeprkaHue yueOHOT0 MaTepuaa 6
TPUTOHOMETPUUYECKUE [TpeoOpazoBaHue TPUTOHOMETPUUECKHUX BbIpakeHHH. OCHOBHbBIE TPUTOHOMETPUYECKH e
TOXKECTBA hopMyIBI
Tema 4.3. Conepxanue yueOHOro MaTepraa 4
Tpuronomerpruueckue Oynkmus. [lepuoanueckue Gynkiuu. Tpuronomerpuueckue (QpyHKIIMH, UX CBOMCTBA H
(GyHKIMM, UX CBOWCTBa U | rpaduKu
rpaduku OK 01,
Tema 4.4. Conepkanue yueOHOro MaTepuasa 6 OK 02,
Tpuronomerpuyeckue Pemenne  TpuroHoMmerpuyeckux — ypaBHeHHH. lIpumepbl  TpUrOHOMETpPUYECKUX OK 03,
YPAaBHEHWS M HEPABEHCTBA | HEPABEHCTB OK 04,
Tema 4.5. ITpoecCHOHANBLHO OPHEHTHPOBAHHOE CcoOAEp/KAHUE (ComepKAHHE NPUKIATHOIO 2 OK 05,
HUcnonb3oBanue MOYJIs1) OK 06,
TPUTOHOMETPUU [TpoBeneHne mpakTUUECKUX pacyeToB Mo (opMmyinaM TpuroHomeTpuu. Mcmonb3oBaHue IIK...
B IpoheccuoHabHOM chepe | rpadukoB GHYHKITHIA [T HCCIIETOBAHUS TPOIECCOB M 3aBUCUMOCTEH , KOTOPhIC BO3HUKAIOT
IpU PEIIeHUH 3a/1a4 U3 APYTUX YUeOHBIX JUCHUIIINH U PeabHOMN KU3HU
Tema 4.6. CopepxaHue yueOHOro MaTepraa 2
Pewenue 3ama4 | Tpuronomerpudeckue GYHKIMH, TOXKIECTBA U YpaBHEHUS
TPUTOHOMETPHUH KonTtpoJabHas pa6ora no pazneny 4
Pa3nen S. MHOrorpaHHUKH H TeJia BpalieHUs 34 OK 01
Tema 5.1. Copepxanue yueOHOro MaTepuaia 8 OK 02’
MHororpaHHuKI [lonsiTue MHOrorpaHHMKa, OCHOBHBIE DJIEMEHTbl MHOIOI'DAaHHHKA, BBINYKJbIE H OK 0 5’
HEBBITYKJIbl€ MHOI'OI'PaHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronbHas npusma; OK 0 6’
IPaHd U OCHOBaHUS MNpPU3MBI; NpsAMas U HAKJIOHHAs MPU3MbI; OOKOBask M IOJHAS OK 07
NOBEPXHOCTh Mpu3Mbl. [lapamnenenunen, NpsAMOYrOJbHBIM Napajjelenunes 1 €ero MK...

cBoiicTBa. [lmpamMua: n-yrompHasi mupaMua, FpaHd ¥ OCHOBAHHE T PAMUJIBL; OOKOBas U
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NOJIHAsl TOBEPXHOCTb MHPAMHUJIbI; MpaBUjbHAs W yceu€HHass NUpamMuaa. DJIEMEHTHI
OpU3Mbl M MUpPaMUJIbl. BbruuciieHne 371€eMEeHTOB MHOTOTPaHHHMKOB: pEOpa, AuaroHal,

YIJIBI

Tema 5.2.

[IpaBunbHBEIE
MHOT'OI'PaHHHKH.

[Tmomans IIOBEPXHOCTH
MHOT'OI'PaHHHUKOB

ConepxaHue yueOHOro MaTepraa

[IpaBuibHBIE MHOTOIpDaHHHUKH: IIOHSATHE IPABUIBHOIO MHOIOIPDAHHMKA; IIPABUIIbHAS
Ipu3Ma U MpaBuibHAsg NUPAMUJIA; TPABUIIbHAS TPEYToOJIbHAS NMUpPaMHUAA U MPaBUIbHBII
TeTpasap; KyO. IlpeacraBienue o mpaBUILHBIX MHOTOTPAHHHUKAX: OKTAdp, JOAEKadAp U
ukocasap u Ap. CeueHus nmpusmbl U nupaMuzbl. [lnomans 6G0KOBON MOBEPXHOCTH H
MOJTHOW TMOBEPXHOCTH NPSIMOW TMPU3MBI, IUJIOLIAJb OCHOBAaHUHM, TeopemMa O OOKOBOI
MOBEPXHOCTH MpsiMOW mpu3Mbl. [lmomans OOKOBOIl MOBEPXHOCTH M TOBEPXHOCTH
IPaBWJIBHOW MUPAaMUJIbIL, TEOpPEMa O IUIOMAJM OOKOBOM IOBEPXHOCTH YCeuEHHOMN
UPAMU B

Tema 5.3.
Tena Bpamenus

Conepxkanue yueOHOro MmaTepuasia

Hununnpuueckas NOBEPXHOCTh, 00pa3yrollMe LHJIMHIPUYECKOM IOBEPXHOCTH, OCh
WIMHApUYECKO moBepxHocTH. LunuHnap: ocHoBaHus U OOKOBasi MOBEPXHOCTb,
oOpa3yromass ¥ OCbh, IUIOMIAJb OOKOBOM W TOJNHON mMmoOBepxHOCTH. KoHuueckas
IOBEPXHOCTh, 00pa3ylole KOHUYECKOW MOBEPXHOCTH, OCh M BEpUIMHA KOHUYECKOMN
noBepxHocTH. KoHycC: ocHOBaHHE U BepIlIMHA, 00pa3yromast U 0ch, IUIOMIAIs OOKOBOH 1
HOJTHOM OBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolHe 1 BEICOTa, OCHOBaHUS U OOKOBast
nosepxHocTh. Cdepa u map: LHeHTp, paAuyc, AMAMETp, MJIOLaAb MOBEPXHOCTU C(epsl.
B3aumuoe pacnonoxkenue chepsl M IUIOCKOCTH, KacaTelbHasl IJIOCKOCTh K cdepe,
wiomanas chepsl. M300paxkeHrne Ten BpalleHHUs] HA MJIOCKOCTU. Pa3BépTka mumHApa u
KOHYyca

Tema 5.4.
O0BeEMBI u IUIOIIAAN
MOBEPXHOCTEN Tel

ConepkaHue yueOHOro MaTepuaia

[TorsTre 06 00BEMeE Tena B mpocTpancTBe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema
00 00BbEME MPSAMOYTOJBHOTO Mapalijiesienuneia U CIeACTBUS U3 He€. 00beM MUpaMUIbI U
npu3Mbl. O0BEM HUIMHIPA, KoHyca. O0BEM miapa u miomans chepsl. [logo0HbIE TENna B
npoctpancTBe. COOTHOMICHUSI MEXAY MJIOMIAIIMHA TTOBEPXHOCTEH, 00bEMaMu OJOOHBIX
tesn. CedeHus LWIMHApa (MapajulebHO U IMEPHEHIUKYJSIPHO OCH), CEUEHHUs KOHyca
(mapajuiesibHO€ OCHOBAaHUIO M MPOXOASLIEe 4Yepe3 BEpIIMHY), CEYEHHUs Iiapa.
MHororpaHHuK, OMUCAaHHBIA OKOJIO cdepbl; chepa, BIHCaHHAS B MHOTOIPAaHHUK WJIH B
TEJIO BpauieHus

Tema 5.5.
JIBr>keHue B MPOCTPaHCTBE.

IIpogeccnoHaILHO OPHMEHTHPOBAHHOE CcO/AepkaHUe (COoAep:KaAHHE IPHKJIATHOIO
MO YJIs1)
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CeueHuss W KOMOMHAIIUH
MIPOCTPaHCTBEHHBIX PUTYP

CummeTpuss B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHTEIBHO TOYKH, MPSAMOMU, IIIOCKOCTH.
DOneMeHThl ~ CUMMETPUM B [UpamMujax,  NapajUieienunenax,  MpaBHUIbHBIX

B npohecCuOHaNIbHBIX | MHOTOrpaHHUKax. CUMMETpHS B IPUPOJIE, apXUTEKTYpE, TEXHUKE, B OBITY, B Ipodeccuu.
3aza4ax Hcnosp30BaHue IBUKEHHI B IPOCTPAHCTBE NMPH penieHnH 3anad. [locrpoenue ceuenuit
MHOI'OIPaHHUKOB M Tes BpamieHus. Meron cinenoB. KomOuHanus ten BpalieHus u
MHOT'OTPaHHUKOB. Vcronp30BaHne KOMOMHAIIMIT MHOTOTPAaHHUKOB M TeJ BpallCHUs B
IPAaKTHKO-OpU EHTUPOBAHHBIX 33a4ax
Tema 5.6. Conepxkanue yueOHOro MaTepuaia 2
Pemenne 3aja4. | Beluncnenue BenuuuH (JUIMHA, Yroi, o0beM, IUIOIaAb MOBEPXHOCTH) T€OMETPHY ECKUX
MHororpanHukd M Tena | Guryp, UCHONB3ys H3ydeHHble QopMmyinbl W MeToabl. [locTtpoeHue cedeHMi
BpallleHuUs MHOI'OIPaHHUKOB METOAOM CJIE0B, BBIIOJIHEHHE (BBIHOCHBIX) IIOCKMX 4YEpPTEKEH U3
PUCYHKOB IPOCTBIX 00bEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y
KouTtpoJbHas padora no paszueny 5
Pa3nen 6. [IpousBoaHas u nepBoodpa3Hasi yHKIHH 50
Tema 6.1. ConepxxaHnue yueOHOro MaTepraia 2
MOHOTOHHOCTb u | [IpoMexxyTku MOHOTOHHOCTM (pyHKIMH. MaKCUMyMbl ¥ MHHUMYMBl (DYHKIHH.
KCTPEMYMBI ¢ynkuun. | Hanbospiiee n HaNMEHbIIEE 3HAUYCHNE (PYHKIIMU HA TPOMEKYTKE
Touku sKkcTpeMyma
Tema 6.2. CopepxaHue ya4eOHOT0 MaTepraia 6
ITonatue  HempepbiBHOCTH | HempepbiBHbIe QyHKIIMU. METOA HHTEPBAJIOB JIJIs PEIICHHS HEPABSHCTB
byHKIUH. Meton
UHTEPBAJIOB
Tema 6.3. Conepxanue yueOHOro MmaTepuasia 10 OK 01
[pousBoHasi. [IponsBognas ¢ynkuuu. I['eomerpuueckuil M (QU3MUECKUI CMBICT IPOU3BOIHOM. OK 02’
I'eomerpuueckui u | [IpousBoaHble 31eMeHTapHbIX QyHKIUNA. DOpMyIIbl HaXOXKACHUS IPOU3BOJHON CyMMBI, OK 03’
(bmnqecxmﬁv CMBICHI | IPOU3BENIEHUS U YACTHOI'O (PyHKIUI OK 0 42
IIPOM3BOJHON OK 07
Tema 6.4. MonoronHocts | ComeprkaHue yueOHOro MaTepuania 6 K. .
GbyHKIUH. Touku | [TpumeHeHHEe MTPOM3BOJHOM K HCCIIETOBAaHUIO (PYHKIIMH HAa MOHOTOHHOCTD ¥ 9KCTPEM MBI
JKCTpEeMyMa
Tema 6.5. ConepxxaHnue yueOHOro MaTepraia 6

HauGonbiiee n HauMeHb11eE
3HaYeHHs PyHKIUU

HaXO)K,Z[eHI/Ie HauOOJIBIIIETO M HAaWMEHBIIETO 3HAYCHMS (I)YHKLII/II/I Ha OTpPE3KC.
HpI/IMeHeHI/Ie HpOPI3BO,Z[HOI>i AJII HAXOXKACHHUA HAWTy4dYIIero pCHICHHUA B IMPUKIAAHBIX
3aj1a4ax, JUIsl ONPEAeIICHHs] CKOPOCTH IpoIiecca, 3aJaHHOro GopMyJIoi Mtk rpagukoM
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Tema 6.6. Haxoxnenue | [IpodeccnoHaIbHO OPHEHTHPOBAHHOE Ccojep:kaHue (cCoaep:KaHue NPUKIATHOTO 6
ONTUMAJIBHOTO PE3YJIbTaTa C | MOAYJIsI)
MTOMOIIBIO POU3BOIHOM [IpuknagHeie 3amayu, B TOM YHCIE CONHAIBLHO-PKOHOMHYECKOTO0 M (DU3HUYECKOro
XapaKkTepa, UX pelleHue CPeCTBAMU MAaTEMAaTUYECKOr 0 aHaIn3a
Tema 6.7. Conepxkanue yueOHOr0 MaTepuaa 6
ITepBooOpa3zHas pyHKIUU [lepBooOpazHas. Tabmauma nepBooOpa3HbIX
Tema 6.8. Conepxanue yueOHOro MaTepuaia 6
IInomane KpuBONMHEHHOM | HTerpan, ero reomeTpudeckuii U (usnueckuil cMbici. Bplumcnenue mHTerpana mo
Tpanenuu. @opmyna | popmyne Herotona-Jleiitbuuna
HrroTtona — JleitOuuia
Tema 6.9. Conepxkanue yueOHOro MaTepuaia 2
[Tpumenenue NpousBOAHON | Perenue 3a1a4 Ha IPUMEHEHUE TIPOU3BOTHON M MHTErpaJia sl BBIYUCICHHUS (PU3NISCKUX
U TIepBOOOpa3HON QYHKIIUU | BEIMYUH M ILIOIIAIEH
KonTposabHnas pabora no pasueny 6
Pa3nen 7. Teopusi BeposITHOCTElH M CTATHCTHKA 32
Tema 7.1. ConepxxaHnue yueOHOro MaTepraia 2
[IpencraBienue JaHHBIX [IpencraBienue JaHHBIX C MOMOIIBIO Tabmuil U quarpamm. CpenHee apudmerudeckoe,
Y OIMCcaTeNbHas CTAaTUCTUKA | MeAMaHa, HauOoJblIee M HaWMEHbIee 3HAUYEHHUS, pa3Mmax, IHUCIepcus, CTaHAapTHOE
OTKJIOHEHH € YHCIIOBBIX HA0OPOB
Tema 7.2. Copepxanue ydeOHOT0o MaTepraia 6
Cnyyaiinblie COOBITHS. CrnyualiHble SKCIIEPUMEHTHI (OIBITHI) M CIIydalHble COOBITHS. DIeMEHTapHbIe COOBITHS
Omnepanuu Hag COOBITUAMU | (MCXOIbI). BEpOsSTHOCTH CIy4aiiHOTO COOBITHS. BIM30CTh YacTOTBI W BEPOSTHOCTH
coOpiTuii. CiyyallHbIE OMBITHI C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BepositTHOCTH cOOBITHI B OIIBITaX C pABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSMH.
Ornepauuu HajJ COOBITUAMU: TEpeceueHne, 00beIUHEHNE, TPOTUBOIOJIOKHBIE COOBITHSI. OK 01. OK 02
Juarpammsbl  Oiinepa. @opmyna CI0KEHHS BEPOSTHOCTEH. Y CJIOBHAs BEPOSTHOCTD. OI& 03 ’
YMHOkeHue BeposiTHocTed. JlepeBo ciydaiiHoro skcrepumenta. dopmyna momHON OK 0 4’
BeposiTHOCTU. He3aBucuMBbIe cOOBITHS OK 06
Tema 7.3. IIpogeccnoHaTIbLHO OpPHMEHTHPOBAHHOE CcO/AepKaHUE (COoAep:KaHMEe IPUKJIATHOIO 8 nK...
BepostHocTh MOJLYJIs1)
B npodeccuoHanbHbIX | [lepBuyHas 00pabOTKA CTATUCTUYECKMX JAHHBIX. ['paduueckoe WX MpejCTaBICHHUE.
3ajayax HaxoxneHne cpeaHux XapaKTEepUCTHK, HAOM0JaeMbIX JaHHBIX. OleHKa BEpOsSTHOCTH

COOBITUSA B MPOQECCHOHANBHON JeITeIbHOCTH, pelIeHne MTpodecCHOHANBHBIX 3a7a9 Ha
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BEPOSITHOCTh  COOBITHSI, NPUMEHEHHE CTATUCTUYECKMX METOJOB [UISl  pelIeHUs
npodeccuoHaNbHBIX 3a/1a4

Tema 7.4. Copepxxanue yueOHOro MaTepuaia 4

DneMeHThl KOMOMHATOPUKH | KoMOMHATOPHOE NpaBHjIO YMHOXeHHs. [lepecTaHoBKHY U akTopra. YKciao codeTaHui.
Tpeyronpnuk [Tackans. ®opmyna 6unoma HeroToHa

Tema 7.5. Conepxkanue yueOHOro MaTepuaia 2

Cepun mnocrnenoBaTeNbHbIX | BUHAPHBIN ClTydaiiHBIN ONBIT (MCIBITAHUE), YCIIeX U Heyaava. He3aBUCHMBbIC HCITBITAHUS.

WCIIBITAHU I Cepust He3aBUCUMBIX UCIBITAHUM 0 TIepBOro ycrexa. Cepus He3aBUCUMBIX UCIBITAHUI
bepnymm

Tema 7.6. Copepxanue yueOHOro MaTepuaia 6

. Cnyuaiinas BenuuuHa. Pacnipenenenue BeposTHOCTEW. JluarpamMma pacrpeneneHus.

CnydaifHple BEJIMYUHBI U n . S OMUATLHOE

— quMepH pactpeieNeHnii, B TOM 4HCIIe, rGOMeTqueCIfoe u .

MaTOMATHIECKOE O HIAHHE WCIIOBBIC XAPAKTEPUCTUKU CIyYallHBIX BEJMYMH: MATEMAaTHYECKOE OXKHUIAHUE,

" . JUCHEpCHsl W CTaHAApTHOE OTKJIOHeHHWe. [Ipumepbl NpuUMEHEHHsT MaTeMaTH4eCKOr o

C1yHaHHOM BETMIHBL OKHJIaHUs, B TOM YHUCJIE B 33/1a4aX U3 OBCEIHEBHOM XK U3HU. MaTeMaTuyeckoe 0KujaHue
OWMHApPHOW CIydyaiHOH BEJIMYMHBL. MaTeMaTHYeCKOe OXHUIAHUE CYMMbI CIIy4alHBIX
BEIWYUH. MaTeMaTnyeckoe 0XH1AaHuEe U JUCIEPCHs T€OMETPUUECKOr0 U OMHOMHUAJIBHOT O
pacnpeneneHuit

Tema 7.7. CopepxaHue ya4eOHOT0 MaTepraia 4

3akoH OONBIIMX  4YMCed. | 3aKOH OOJIBIIMX YHCET M €ro pPoJib B HayKe, MpUpoJie U obIecTBe. BhIOOpOUHBIH METO/

HenpepeiBHBIE  CltydaliHbIE | nccienoBanuid. [IpuMepsl HEMPEPBIBHBIX CAy4YalHBIX BEJUYHMH. [IOHATHE O TUIOTHOCTH

BEJIMYUHBI (paclpeneseHus) | pacpeaeicHus. 3aJadu, NPUBOIANIME K HOpPMajdbHOMY pachpenencHuto. [loHsTtue o

Hopmainbnoe HOPMAaJIbHOM pacHpeeeHUN

pacopeaeacHue KonTtpoJsbHasi pabora o temam pasaena 7

IIpome:xyTouHas arrectanus (JK3aMeH) kol

Bcero: 232
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3. YciaoBus peaan3aluu NporpaMmMsbl 001eo0pa3oBaTeIbHOM TUCHUILIHHBI
3.1. Jlnsa peanum3anuu NPOrpaMMbl JAMCHHUIUVIMHBI JTOJKHBI OBITH

NpeaycMOTPEHbI CJIeAyole criequaJbHble OMelleHNs |

Peanu3zanust mporpaMMbl TUCHUIUTAHBI TPEOYET HATUYKS yd4eOHOro KaOuHeTa
MaTeMaTUKH.
TexHuueckue cpeacTBa 00y4eHHUS:
- KOMILIEKT YEPTEXKHOro 000PYy/I0BaHUS U MPUCIIOCOOTCHHM JIsl IIKOIbHOU JOCKH
(TpeyroJibHUK, TPAHCIIOPTHUDP, LIUPKYJIb, TUHEUKA);
- MOJENW [JIsi M3YYEeHHs] TeOMETpUYECKUX QUryp (4acTu I1I€JIOr0 Ha Kpyre,
TPUTOHOMETPUUECKHI KPYT, CTEPEOMETPUUECKUN HA0O0p, HAOOPbI TEOMETPUUECKUX
MozeNnel u GUryp ¢ pa3BepTKoil).
3.2. UupopmanmoHHoe odecnieyeHre peajau3alu nNporpamMmmbl

Jns  peanuzanuu  OpOrpaMMbl  TUCHMIUIMHBI ~ OMOJIMOTEUHbIH  (HOHA
o0pa30oBaTeIbHOM OpraHu3alluyd JODKEH UMETh IeYaTHbIE W/WIA DJIEKTPOHHBIC
y4eOHUKH W pa3paboTaHHbIE B KOMIUIEKTE C HUMHM Yy4eOHbIe mocoOusi (mpu
HAJIMYUK), JOMYIIEHHbIE K HMCIOJIb30BAaHUIO TMPHU peau3allud 00pa3oBaTEIbHbIX
IpOrpaMM CpPEIHEro MpoQPEeCCHOHATILHOIO 00pa30BaHMs, peaju3yeMbIX Ha Oasze
OCHOBHOTr0 00m1Iero oopaszosanus®,

[Ipu peanuzanuu mporpaMMbl AUCHUILUIMHBI BO3MOXXHO HCIIOJIb30BaHUE
AIIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOIYIIEHHBIX K HMCIIOJb30BAHUIO TIPH

peanu3anuu 06pa3oBaTelbHbIX IPOrPaMM CPEIHEro 0bIIero oopasoBanus !,

10 TIpukas MunucrepcTBa npocsenienus Poccuiickoit ®enepaiuu ot 5 HostOps 2024 1. N 769 «O6 yTBEpKIeHUH
(beneparsHOTO MepeyHs yIeOHHKOB, TOIMYIIESHHBIX K HCTIOIB30BAaHUIO TIPH PEATH3ALMN HMEIOIINX TOCY1apCTBEHHYIO
aKKpeAuTanuio 00pa30BaTEeIbHBIX MPOTPaMM HAYAJBHOTO OOIIEro, OCHOBHOTO OOIIEro, cpegHero oOImiero
00pa3oBaHMs OpTaHNU3aLUSIMHU, OCYLIECTBITIOIINMH 00pa30BaTeNbHYIO IS TEIbHOCTD, U YCTAaHOBIICHUH NIPEAEIEHOTO
CpOKa WCIOJIH30BAHUS MUCKIIOUEHHBIX YU4eOHUKOB M pa3pa0OTaHHBIX B KOMIUIEKTE ¢ HUMH Y4eOHBIX mocoOuit» (B
aKTyanbHOU pemakin). CchIIka Ha yKa3aHHBIA prKa3 aktyanpHa Ha 20.02.2025 1.

1 TIpukas MunucrepctBa npocsetenus Poceuiickoit @enepamun ot 18 urons 2024 1. N 499 "O6 yrBepKaeHuu
(benepalbHOTO IMEepeyHsl JJICKTPOHHBIX 00pa30BaTENBHBIX PECYpCOB, MNOMYIISHHBIX K WCHOJB30BAaHUIO MPH
pearm3ani MMEIOINX TOCYJapCTBEHHYIO aKKpeIWTalUio 00pa3oBaTENbHBIX IPOTrpaMM HayadbHOTO OOIIero,
OCHOBHOTO O0IIero, cpemHero obmiero o0pa3oBaHusI» (B akTyalbHON pemakuuu). CchpliKa HA yKa3aHHBIN MpHKa3
aktyarmbHa Ha 20.02.2025 1.
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4. KOHTPOJIb M OlleHKA pPe3yJbTATOB OCBOEHHUSI 001Ie00pa3oBaTebLHOM
AUCHUNTIHHBI

Koutpoab ¥ omeHka pe3yiabTaToOB OCBOEHUA  0011€00pa3oBaTebHON
JTUCIUTUIMHBI PACKPBIBAIOTCS Y€pe3 MUCIUTUTHHAPHBIC PE3YyIbTaThl, HAIPaBJIECHHBIC

Ha (opMHUpoBaHHE OOMIMX U MPOPECCHOHATBHBIX KOMIETEHIUU MO pasjenaMm M

TEMaM COJIepKaHusl yueOHOro MaTepurara.

Oo6mas/npodeccnoHaibHast Paznen/Tema Tun OLIEHOYHBbIX
KOMIIETEeHIIUsI MeponpusTHS
OK 01. Bwibupars cnoco6sr | Tema 1.1, 1.2I1-0/c*?, 1.3, | TectupoBanmue
peuieHus 3amau | 1.411-o/c, 1.511-0/c, 1.6. VYcertHbll onpoc
npodeccruoHanbHOoM Temur 2.1- 2.7, 2.8 TI-o/c, | MaremMaTtuyeckuii TUKTaHT
NesITeNbHOCTH  MpPUMEHUTeNIbHO | 2.9. [TpencraBnenue
K pa3JIM4HbIM KOHTEKCTaM Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaTOB NPAaKTUYECKUX
3.7. paboT
Temsr 4.1 - 4.4, 4.511-0/c, | Konrponbhas pabota
4.6. Brimosaenue 3alaHuN
Temwr 5.1, 5.2, 5.3I1-0o/c, | mpoMeKyTOYHOU
5,4, 5.5I1-0/c, 5.6. aTTeCcTallMi
Temur 6.1 - 6.5, 6.611-0/c,
6.7-6.9.
Temsr 7.1, 7.2, 7.311-0/c,
74-717.
OK 02. UcnonszoBate | Tema 1.1, 1.211-o/c, 1.3, | TectupoBanue
COBpEeMEHHBIC cpeicTBa mowmcka, | 1.4I1-o/c, 1.511-o/c, 1.6. VYcTHbIN onpoc
aHaau3za U uHTepnperanuu | Temsr 2.1- 2.7, 2.8 I1-o/c, | MaTemaTH4eCKU TUKTAHT
uHpOpMaIuy, 2.9. [IpencraBnenue
u nuHpopmarmonsslie TexHonorun | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynpTaTOB MPaKTHYECKUX
IS BBIIIOJIHEHUSI 3amau | 3.7. pabort
npodeccroHaIbHON Temsr 4.1 - 4.4, 4.511-0/c, | KonrponpHas pabota
eI TSILHOCTHU 4.6. Brimonnenue 3aJaHul
Temwr 5.1, 5.2, 5.3I1-0o/c, | MpOMEKYTOUHOH
5,4, 5.511-0/c, 5.6. aTTecTaluu
Temer 6.1 - 6.5, 6.611-0/c,
6.7-6.9.
Temer 7.1, 7.2, 7.311-0/c,
74-7.7
OK 03. [TnanupoBats | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
u peann3oBbiBaTh coOctBenHoe | 1.4I1-o/c, 1.511-o/c, 1.6. VYceTHbIit onpoc
npodeccuoHaIbHOE Temwr 2.1- 2.7, 2.8 TI-o/c, | MaremMaTtuyeckuii TUKTaHT
u JMYHOCTHOE pasButue, | 2.9. IIpencraBnenue
MpeANnPUHUMATETHCKYIO Temur 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaTOB NPAKTHUYCCKUX
NEeATEIbHOCTD 3.7. pabor
B mpocdeccuonanpHoii cdepe, | Temsr 4.1 - 4.4, 4.5[1-o/c, | KonrponbHas pabota
HCIIOJIb30BaTh 3HaHus | 4.6.

1no (UHAHCOBOW TI'paMOTHOCTHU

12 TIpodeccroHaTbHOE OPHEHTHPOBAHHOE COJIep KaHNe (CoIeprKaHke TPUKIIAIHOTO MOITYJIS)
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B Pa3JIMYHbBIX sku3HeHHBIX | Temer 6.1 - 6.5, 6.6I1-0/c, | Brimoanenue 3aJaHun
CUTYaIHsIX 6.7-6.9. MIPOM XK YTOYHOM

Temsr 7.1, 7.2, 7.311-o/c, | arrecranuu

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

B3aUMOJICHCTBOBAaTh U paboTaTh
B KOJUIEKTUBE U KOMaH/Ie

1.4I1-o/c, 1.5I1-0/c, 1.6.
Temur 4.1 - 4.4, 4.511-o/c,
4.6.

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

Temer 6.1 - 6.5, 6.611-0/c,

VYeTHBI onpoc
MareMaTHYecKUi JUKTAHT
IIpencraBnenue
pe3ybTaTOB MPAKTUYECKUX
paboT

KontponsHas pabora

6.7-6.9. Brinonnenue 3alaHu
Temwr 7.1, 7.2, 7.311-0/c, | mpoMeXyTOIHOU
14-7.7 aTTecTaluu

OK 05. OcymectByiate yctHyo | Tema 1.1, 1.2IT-o/c, 1.3, | TectupoBaHue

U MUCbMCHHYIKO KOMMYHHUKAIUIO

1.4I1-o/c, 1.511-0/c, 1.6.

VYceTHBIM onpoc

Ha TrocyaapctBeHHOM  s3bike | Temsr 2.1- 2.7, 2.8 Il-o/c, | MaTemaTH4eCKUl TUKTAHT
Poccuiickoit @eneparuu | 2.9, [IpencraBnenue
c y4ETOM ocobennocteit | Temwr 3.1 - 3.5, 3.611-0/c, | pe3yabTaTOB MPAKTHUECKUX
COIIMAJIBHOT'O 3.7. pabort
U KyJBTYPHOT O KOHTEKCTa Tembr 4.1 - 4.4, 4.511-0/c, | KontponbHas pabora
4.6. Brimonnenne 3aIaHui
Temwr 5.1, 5.2, 5.3I1-0o/c, | mMpOMEKYTOUHOH
5,4, 5.5I1-o0/c, 5.6 aTTecTalnu
OK 06. IlposiBiaTe rpaxaancko- | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue

MATPUOTUYECKYIO nosunuio, | 1.4I1-o/c, 1.5I1-o/c, 1.6. YceTHblii onpoc
JIEMOHCTPUPOBaTh  Oco3HaHHoe | Tembr 2.1- 2.7, 2.8 II-o/c, | MaTemMaTH4YECKUI TUKTAHT
MOBEAeHUE Ha ocHoBe | 2.9. [IpencraBnenue
TPaAULMOHHBIX Temsr 4.1 - 4.4, 4.511-0/c, | pe3ynbTaTOB MPAKTUYECKUX
o0I11eYenoBEeUeCKUX LEHHOCTeH, | 4.6. pabor

B TOM umcie ¢ yderoM | Temsr 5.1, 5.2, 5.3[1-o/c, | KonTponbHas pabora
TapMOHM3AIUA 5.4, 5.5I1-0/c, 5.6. Bremonnenue 3aJaHul
MEKHAIMOHAIbHBIX Temsr 7.1, 7.2, 7.311-0/c, | mpoMeKyTOIHON

U MEKPEJIUTHO3HBIX OTHOLIEHUM, | 7.4 - 7.7 aTTeCTalluu

MIPUMEHSTh CTaHIIaPTHI

AHTUKOPPYIIMOHHOT O

HIOBEJICHUS

OK 07. ConetictBoBaty | Tema 1.1, 1.211-o/c, 1.3, | TectupoBanue

COXpPaHEHUIO okpyxaromieir | 1.4I1-o/c, 1.511-0/c, 1.6. VYcTHbl onpoc

cpenbl,  pecypcocoepexenuto, | Tembr 2.1- 2.7, 2.8 Tl-o/c, | MaremaTuuecKuii AUKTAHT
IIPUMEHSTh 3HaHus | 2.9. [IpencraBnenue

00 WU3MEHEHUN knumata, | Temsr 3.1 - 3.5, 3.6I1-o/c, | pe3ysibTaTOB MPaKTHYECKUX
IIPUHIMUIIBL oepexxnuBoro | 3.7. pabor

MIPOU3BO/ICTBA, apdextuBHo | Temnr 5.1, 5.2, 5.3I1-o/c, | KonrponbHas pabota

NeicCTBOBaTh B upe3BblvaiiHbIX | 5,4, 5.5[1-0/c, 5.6. Bremonnenune 3aJJaHuH
CUTYyaIUAX Temsbr 6.1 - 6.5, 6.6I1-0/c, | MpoMeKyTOYHOU

6.7-6.9 aTTecTaluu
IIK... IT-o/c
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