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PaGouass mporpamma o6mieobpa3zoBatenbHol quctumiuabl «O1.07 Maremarukay
pazpaboTaHa Ha OCHOBE NPHUMEpPHOW pabodeld MporpaMMbl  00IIE00pa30BATEIBHON
TUCIUIUINHBL «Marematuka», ogo0peHHoi Ha 3aceqannu [legarornyeckoro coeta ®I'bOY
JAIIO UPIIO mnpotokosom Ne6/2025 ot 18 ampenst 2025 r., ¢ ydeTrom TpeOOBaHHIA
benepanbHOrO rOCYJJapCTBEHHOTO 00pa30BaTeNLHOTO CTaHJapTa CpeaHero
npodeccuoHaIbHOr0 obOpasoBanus 1o crnenuanbHocTd 54.02.01 duzaiin (mo oTpacisam),
yrBepxkaeHHoro Ilpuxazom MunnpocBemenuss Poccun ot 05.05.2022 Ne308 (pen. ot
01.09.2022) "OO6 ytBepxkaeHUU (eaepaTbHOrO0 TOCYAapCTBEHHOrO0 00pa3oBaTEILHOTO
CTaHaapTa cpeaHero npodeccuoHalbHOTO oOpa3oBanus 1Mo cnenuanbHoctu 54.02.01du3aitn
(o oTpacisam)".
3apeructpupoBano B Muntocte Poccuu 25.07.2022 Ne69375.
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oOpa3oBaTenbHoe yupexJeHue «lIBaHOBCKOE XyJOKeCTBEHHOe yuwiuine wumeHun M.U.
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1. O0mas xapakTepucTHKa pado4yeid NporpaMmmal 0011e00pa30BaTeIbHON JUCHUIIIIUHBI
«O/1.07 MaTemaTuka»
1.1. MecTto AucuMIUIMHBI B CTPYKTYpe o0pa3oBaTtenbHoili nporpammbl CI1O:
O6meo6pazoBarenpHas aucnumuinHa «OJ[.07 MaremaTtuka» sBISIeTCS 00s13aTeIbHOMN
4acThio 0011e00pa30BaTENBLHOrO KA 00pa3oBaTeNbHOM IporpaMmel B cootBeTcTBUU ¢ DI'OC
CIIO mno cneumansHoctn 54.02.01 J[uzaitn (mo otpacimsm). PaGowas mnporpamma

obmeobpaszoBarenbhoi qucuumunael OJ[.07 Marematnka paccuntana Ha 2 To/1a 00y4YeHHUS.

1.2. lleau 1 nJIaHupyeMble pe3yJabTaThl 0CBOCHUS TN CHUIINHBI:
1.2.1. Heab aucuunjiuHbl

Conepxkanne mporpaMmmbl 00meoopazoBatenbHo aucuurumabl «OJ.07 Marematuka
HAIPaBIICHO Ha JIOCTHKEHHE pe3yNbTaToB ee U3YYCHHUS
B cooTBeTcTBUU C¢ TpeboBanusmMu GI'OC COO c yyeroM npodecCHOHATBHOW HAaIpPaBICHHOCTH
droc CIIO. [TpuopureTHbIMU LEIAMHU o0y4eHus MaTeMaTUKe
Ha 6a30BOM yPOBHE SIBIISIOTCA

dbopMUpOBaHHE  LIEHTPAIBHBIX  MaTeMaTHUYECKHX  MOHATHM  (YUCIIO,  BEJIUYUHA,
reoMerpuueckas  ¢urypa, TEpeMEHHas, BEPOSATHOCTb,  (QYHKIUSA), OOECHEUHBAIOIINUX
MIPEEMCTBEHHOCTh U NIEPCIIEKTUBHOCTh MATEMAaTUUECKOTO 00pa3oBaHus 00yUYaIOIINXCS;

nojABeeHUE OOyJaroNIuXcsl Ha JOCTYITHOM IS HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTeMaTUKH u OKPYXKAIOIIEeTO MHDpa, MMOHUMAaHHe MaTeMaTHKU
KaK 4acTH 00Ilel KyJIbTyphl UeJIOBEUECTBA;

pa3BUTHE  HMHTEIUIEKTYalbHBIX M TBOPYECKUX  CIOCOOHOCTEM  oOywaromuxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCJIEIOBATEILCKUX YMEHUN, KPUTUUYHOCTH MBIILJIEHUS, UHTEpeca K
W3YYEHHUIO MaTEMaTHKU;

(dbopmupoBanre (yHKIIMOHATHLHOW MATEMaTUYECKON T'PaMOTHOCTH: YMEHHUS pacro3HaBaTh
MaTeMaTUYECKHE ACTEeKThI B peanbHBIX KU3HEHHBIX CUTYAITUSIX
u pH W3YYCHHUH TIPYTHX JUCITUTIIVH, TIPOSIBJICHUS 3aBUCUMOCTEH
U 3aKOHOMEpPHOCTEH, (HhOpMyIHpOBaTh MX Ha S3bIKE MATEMATHKU U CO3/1aBaTh MaTEeMaTHUYECKHE
MOJEIIH, MPUMEHSTH OCBOCHHBI MaTeMaTUYeCKUN amnmapar
JUISL PEIICHHS TMPaKTHUKO-OPUEHTHUPOBAHHBIX 3a/ad, 3ajad MpodecCHOHATBHON ACSTEIHHOCTH,
WHTEPIPETHPOBATH U OIICHUBATH MOJTYYECHHBIC PE3YIbTATHI.

Jna pewenus 3a0au u 0ocmudicenus yeneu uzydyeHus OUCYUNIUHbL 8 CUCTEeMe CPEOHe20

npogheccuonanbHo2o 06pa306anus, 6 NPUMEpHOU pabouell npocpamme BblOeleHO OCHOBHOE U

! ®enepansuas o0pasoBaTenbHas MPOrpaMma CPEAHEro obmero obpasoBanus «MaremMaTukay, YTBEPXKIEHA
nprkazoM MuHHcTepeTBa npocsemienus Poccuiickoit @enepanuu ot 18 mas 2023 r. N 371.
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npogeccuonanvbHo OpUEHMUPOBAHHOE cooepoicanue.
B ocnoenoe cooeporcanue exniouensl ce cooepaicamenvhvie TUHUU, KOMOpble npeonazaromcsi OJis
0053amenbHo20 U3y ueHus: GedepaibHol 00pa308amMenbHOU NPOSPAMMOlU CpedHe20 00we2o
oopaszosanusi no Mamemamuke (6azoeviti yposensv). Ilpu pazpabomixe pabouei npocpammvl
OUCYUNIUHBL, Npenooasamenb 6npage UMeHUMb NoC1e008amelbHOCb U 00beM Ydacos,
0MBOOUMbBLU HA U3YHEHUE MeM OCHOBHO20 COOEPHCAHUS OJisl YCMAHOBNEHUS MeNCNPeOMemHbLX
cesasell ¢ OpyeuMu OUCYUNTUHAMU 00Weodpaz08amenbHo2o U 00uenpopeccuoHaIbHO20 YUKI08
yuebonozo naana OII CIIO.

Ocnognoe cooeporcanue npumepHoll paboyel NPoecpammsbl OUCYUNIUHBL, 00paA308amenbHas
Op2aHUu3ayus CamMoCmosMenbHO pacuiupsem memamurkol npogheccuoHarbHol HaAnpPaeIeHHOCmu
(npogheccuonanrbHo OPUEHMUPOBAHHBIM COOEPAHCAHUEM UTU COOEPHCAHUEM NPUKIAOHO20 MOOYIIS),
Heobxooumotl 01 OdadbHeliuteco  ycnewiHo2o  oceoenus  ooyuarowumucs Ol  CIIO.
Ilpenooasamenv mooxcem 6vlOpame cooepoicanue NPUKIAOH020 MOOYISL U3 NPEOSIONCEHHBIX
8apPUAHMOB, 8 COOMBEMCMBUU C OCOOEHHOCMAMU chepbl OesimenbHOCmU OYOYUUX CReYUATUCTO8
unu  paspabomamsv €20  CAMOCMOSAMENbHO,  UHMESPUpysi  CO0epiucanHue  OUCYUNTUHBL
«Mamemamukay ¢ cooepaicanuem obwenpo@deccuoOHAIbHBIX OUCYUNIUH U NPOPDECCUOHATIbHBIX
mooyneu OIl CIIO c yenvio popmuposanus npogheccuonaibHuvlx KOMNEemeHyull.

1.2.2. TlnaHupyembie Ppe3yJbTaThl OCBOEHHSI O001e00pPa30BaTEIbHON JANMCHUIUIMHBI B

coorBercTBHH ¢ PI'OC CIIO u na ocuose ®IroC COO

O6ume  xommereHuuu  (mamee — OK) wu mpodeccuoHanbHble  KOMIETEHIMU
(manee — IIK) ®I'OC CIIO B CcOOTHECEHHWHM C JHYHOCTHBIMH, METaNpPEeAMETHBIMHU
U TpeIMEeTHbIMM  pe3yinbTaraMu  oOydeHus OazoBoro ypoBHs  (mamee —  IIPO)

®I'OC COO npencrapiieHbl B Ta0IULIE:



Koa u HamMeHOBaHHE

Pe3yabTaThl 00y4yeHus

perieHus
npodeccnoHanbHOM
NEeSATEeIbHOCTH
MIPUMEHUTEIHHO

K pa3JINYHbIM KOHTEKCTaM

3aaad

B YaCTH: TPYJIOBOT'O BOCIIUTAHUS:

- TOTOBHOCTb K Tpydy, OCO3HAHME IEHHOCTHU
MacTepcTBa, TPy A0I00He;

- TOTOBHOCTb K  AaKTUBHOH  JEATEIBHOCTH
TEXHOJIOTHYECKOM U COLMAIIBHON HAIpPaBICHHOCTH,
CIIOCOOHOCTD WHUIUUPOBATD, IJIAHUPOBATh
Y CAMOCTOSITEIIBHO BBITIOJIHATH TAKYIO AEATEIbHOCTD;
- HHTEPEC K pa3IM4HbIM chepam npodeccHoHaTbLHON
JIESITCILHOCTH.

MeranpeamMeTHbIEe Pe3yabTaThl JOJKHBI OTPAXKaTh:

Onanenue YHUBEPCATHHBIMA Y4IeOHBIMH
MO3HABATEILHBIMU JIEHCTBUSMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENTEHO dbopMynupoBaTh
U aKTyaIu3upoBaTh MpoOJieMy, paccMaTpHUBATh
€€ BCECTOPOHHE;

- YCTaHABIIMBATh  CYIICCTBEHHBIA  MPHU3HAK

WIM OCHOBAaHHS MJIs CpaBHEHHS, KiaccupUKaIiu
1 0000I1IeHHS;

- ONpeAensaTh IeNu JeATeIbHOCTH,
napaMeTpLI nu KpI/ITepI/II/I UX JOCTHIXCHHUA,
- BBIBISATH 3aKOHOMEPHOCTH U TPOTHBOPEUUS
B paCCManI/IBaeMBIX SIBJICHUAX

3aJaBaTb

dopmupyembIx
KOMIEeTEeHIHi Oo6mme? JqucuuniMHapHbie’
OK 01. Boeibupars criocoObl | JINUHOCTHBIE — pe3ysibTaThl  JOJDKHBI — oTpaxkarh | [IPG1. Biamenue meromamu 10Ka3aTeNbCTB, aTOPUTMAMHU

pemieHus 3ana4; yMeHHe (OpMYJIHPOBATH ONPEIEICHUs,
aKCHOMBI

U TEOpPEMBbI, NMPHUMEHATh HUX, NPOBOIUTH JIOKa3aTeIbHBIE
paccy’KIeHUs B X0/1€ PELIeHUs 3aay;

[1P62. YMmeHue onepupoBaTh MOHSATHSIMH: CTEIIEHb YMCIIA,
jgorapudM 4yKclIa; YMEHUE BBINOJHATH  BBIYHUCICHUE
3HAYECHUU

U Ipeobpa3oBaHus
JorapupmMamu,
BBIPXKEHHUI;
[1PG3. Ymenue omepupoBaTh MOHATHUAMH: PALMOHAIBHEIE,
UppalnyoHaIbHbIE, HoKa3aTeJbHbIE, CTETIEHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPUYECKHUE YpaBHEHHUS U
HEPaBEHCTBA, X CHCTEMBI;

[1P64. VYwmenue omnepupoBaTh MOHATUAMHU: (QYHKIIHS,
HenpepbIBHAas (QYHKLUS, HPOM3BOJHAs, IepBOOOpa3Has,
OTIpENIeICHHBI MHTETPal; yMEHUE HAXOJUThH POU3BOIHBIE
JJIEMEHTApHbIX  (PYHKIUI,  HUCHONB3ys  CIIpaBOYHBIE
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHIINX CITyqasx pyHKIUU
Ha MOHOTOHHOCTb, HaXO/UTh HauboJbIINe
W HauMEHbINWE 3HaueHWsT (YHKIHA, CTPOUTH TpapuKu
MHOT'OYJICHOB c UCMOJIb30BaHUEM anmapara
MaTeMaTHYECKOTO aHaIH3a; MPUMEHATh MPOU3BOIHYIO TPH
pelIeHUH 3a1au

BBIDQKECHUH CO  CTENCHSIMH H
npeoOpa3oBaHusi JPOOHO-PAIMOHATIBHBIX

2 O6ume pes3yinsTaThl CPOPMYJIHUPOBAHBl B COOTBETCTBUM C JIMYHOCTHBIMM M MeTanpeaMeTHbIMH pesynbratamu ®I'OC COO, B (OPMHMPOBAHMM KOTODBIX yHacTBYET

obmeoOpa3oBaTenbHas AUCIUTIINHA.

3 ucouniuHapHbIe pe3ynbTaThl chOPMyIMPOBAHEL U IPOHYMEPOBAHEI B COOTBETCTBHH C TPEOOBAHMAMH K HPEAMETHBIM pe3yasTaTaM 6a3osoro yposHs (ITP6) ®T'OC COO (ITpuxas
MunobpHayku Poccun ot 17.05.2012 Ne 413 (penakius ot 27.12.2023 r.).
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- BHOCUTh KOPPEKTUBHI B JICATEIHHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB IICJISIM, OLICHUBATh PUCKHU
MOCJICACTBHUI IEITCILHOCTU

0) 6a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BJIAJIETh HAaBBIKAMU Y4YeOHO-HCCIIEIOBATEIHCKOM
Y TIPOCKTHOM JIeATEIIbHOCTH, HABBIKAMHU pa3pelicHus
npo0Jem;

- BBUIBJIATH  NPUYMHHO-CICACTBEHHBIC  CBS3H
U aKTyaJu3upoBaTh 3aJady, BBIIBUTATh THIIOTE3Y
ee penieHus, HaXOJUTh apryMEHTBI
JUTSL JTOKa3aTeIbCTBA CBOMX YTBEPXKICHUM, 33]1aBaTh
rapameTpbl U KpUTEPUU PEIICHNUS,

- AQHAIM3UPOBATH IOTYYCHHBIE B XOJE PEIICHUS
3aJaud  pe3yibTaTbl, KPUTHUYECKH  OICHUBATH
UX JOCTOBEPHOCTh, TPOTHO3UPOBATH W3MEHEHUE
B HOBBIX YCJIOBHUSX;

pa3pabaThiBaTh TUIAH PEMICHUS MPOOJIEMBI C YIETOM
aHajm3a MMEIOIINXCS MaTepUuaIbHBIX
¥ HEeMaTepUATBHBIX PECYPCOB;

- YMeTh MEPEHOCUTh 3HAHHUS B MO3HABATEIBHYIO
U TIPAaKTHYECKYIO 00JIaCTH KU3HEACITCILHOCTH;

- yMeThb HHTETPUPOBATH 3HAHHUS W3 Pa3HBIX
MpPEeAMETHBIX 00JIaCTeH;
- BBIJBUTATH HOBBIE HJew, npearath

OpPUTHHAJIbHBIC IMTOAXO0AbI U PCHICHUS

Ha JIBUKCHUE; PelIaTh NPAaKTUKO-OPUEHTHPOBAHHBIC 3a7a4l
Ha HauOoJIbIIME Y HAUMEHbIINE 3HAYCHUS, Ha HaX0XJICHHE
MyTH, CKOPOCTH U YCKOPEHHS,

ITPG5. YMeHue omepupoBaTh TMOHATHUSIMH: palliOHAIBHAS
¢byHKUMsA, moka3aTenbHas (YHKIMSA, CTENeHHas (QyHKIwus,
JorapupmMuyuecKas byHKUHA, TPUTOHOMETPUYECKHE
¢byHkuuu, obpatHble (QYHKIHMU; YMEHHE CTPOUTH IpaduKu
U3yYEHHBIX  (DYHKIMH, HCHONb30BaTh TIpapUKH IpH
M3Y4YEHUH MIPOLIECCOB U 3aBUCUMOCTEN, IIPU PEILICHUH 33]a4
U3 IpyTuX y4eOHBIX IPEIMETOB U 33]a4 U3 peaslbHOU KHU3HH;
BBIpa)XaTh (POPMYIIAMHU 3aBUCHMOCTH MEX/y BETMUYNHAMU;
[TP66. YMeHnue pemaTh TEKCTOBbIE 3a/1a41 PA3HBIX TUIOB (B
TOM 4YHCJ€ Ha TPOLEHTHI, JIOJU M YacTH, HA JIBWKCHHE,
palboTy, CTOMMOCTb TOBapoOB M YCIJIYT, HAJIOTH, 33Ja4d W3
001aCTH yIpaBJICHUs JIMYHBIMUA U CEMEHHBIMH (DMHAHCAMH );
COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M HUX
CUCTEMBI 10 YCIOBHIO 3aJjaud, HCCIEAO0BATH MOJIYyYEHHOE
pelleHe U OLEHUBATh MPaBAONOJO0OHOCTh PE3yIbTAaTOB;
[IP67. VYmeHue omnepupoBaTb MNOHSTUSIMU: CpEIHEE
apudmeTHyeckoe, MeauaHa, HauOoJsiblllee W HaUMEHbIIee
3HAYEHMs, pa3Max, JUCHEPCHs, CTaHJApTHOE OTKIOHEHHE
YHUCIOBOr0 HabOpa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATD
uH(poOpMallMI0, TPEICTaBICHHY0 B  Tal0iumax, Ha
quarpaMmax, rpagukax, oTpaskarollylo CBOWCTBa pealbHbIX
MIPOLIECCOB U SIBJIGHUN; MPEACTABIATh HHPOPMAIUIO C

NOMOIIBI0  TAONMI] W JWMarpamM;  HCCIIEOBaTh
CTaTUCTHYCCKUE JIaHHBIE, B TOM qHCIIe
C IMPUMCHCHHUEM Fpa(i)I/ILIeCKI/IX MCTOJOB W OJJICKTPOHHBIX
CPEJICTB;

[TP68. YMmenue onepupoBaTh MOHATUSIMHE: CIIYIAHHBIA OTBIT
U ciydaifHOe COOBITHE, BEPOSITHOCTh CIYyYailHOTO COOBITHS;
YMEHHE BBIUYUCIATH BEPOSATHOCTH C  HCIOJIB30BAaHUEM
rpadUYecKuX METOAOB; MPUMEHSITH (HOPMYIIBI CIOXKEHUS U
YMHOXCHHUSI BEpOSTHOCTEH, KOMOWHATOpHBIE (aKThl |




GbopMyJIBI TIpU PEIICHUH 33J]a4; OIEHUBATH BEPOSATHOCTH
peasbHbIX COOBITHIA; 3HAKOMCTBO
CO CIIy4YailHbIMU BEJITMYMHAMU; YMEHHE TPUBOAUTH MPUMEPHI
MPOSBIICHUSI 3aKOHAa OOJBIIMX YHCET B MPHUPOAHBIX
1 OOIIECTBEHHBIX SBIICHUSX;

ITPG9. Ymenue omepupoBaTh MOHATHUAMH: TOUYKA, MpsSMas,

IIJIOCKOCTB, MIPOCTPAHCTBO, JBYTpaHHbIN yroJl,
CKpEILMBAIOLIUECS IpsIMBIE, [1apaJuIeIbHOCTh u
MEPIECHANKYISPHOCTD MPSAMBIX

U IUIOCKOCTEH, yTOJI MEXy IPSAMBIMH, YTOJ MEKIY MPSAMON
U IUIOCKOCTBIO, YTOJI MEXKIY IJIOCKOCTSMHU, PACCTOSTHUE OT
TOYKM [0 IUIOCKOCTH, PAaCCTOSHUE MEXIY IpPSIMbIMHU,
paccTosiHuE MEX]y IUIOCKOCTSMHU; YMEHHE MCIIONIb30BaTh
OpU pelleHUH 3a7ad HU3ydyeHHble (aKTbl M TEOPEMBI
IUIAHUMETPUHM; YMEHHE OLIEHUBAaTh pa3Mepbl OOBEKTOB
OKpPYKarollero MUpa;

[1P610. YMmeHue onepupoBaTh MOHATUSMU: MHOTOTPAHHUK,
ceueHre MHOTOrpaHHMKa, KyO, Mapajulesienurnes, npusma,
nupamMuza, Urypa M MOBEPXHOCTb BpaIIEHMs, HUIMHID,
KOHYC, 11ap, chepa, ceueHus Gurypsl BpalieHus, IIOCKOCTb,
Kacaromiasics  cepbl, IWIMHIApA, KOHYCa, IUJIOLIA/Ab
MIOBEPXHOCTU NMPaMUJbl, NPU3MBI, KOHYyCa, LWIMHJpA,
miomanas  cepbl, 00beM  Kyba, MPSAMOYTOJHHOTO
napajuleJenune1a, TMpaMusl, IPU3Mbl, HUJIMHAPA, KOHYCa,
napa; yMEHHE n300paxarhb MHOTOTPaHHUKHU
Y TIOBEPXHOCTHU BPALIEHUS, UX CEYEHUS OT PYKH, C TOMOIIIBIO
YEPTE)KHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPENCTB;
YMEHHE Paclio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKY;

[IP611 VYmenue omnepupoBaTh TMOHATHUSAMHU: JBUKECHHE
B TPOCTPAHCTBE, NOAOOHBIE (UTYpPHl B TMPOCTPAHCTBE;
WCIOJIb30BaTh OTHOILICHHWE IUIOMIAJCi TOBEPXHOCTEH U
00BbeMOB MOAOOHBIX (PUTYp NPU PEHICHUH 3a/1a4;




I1P612. YMeHuEe BBIUUCIATH I€OMETPUUECKHUE BEIMUYUHBI
(nmuHa, yroJi, IUIomaab, 00BbEM, IJIOMIAIb MOBEPXHOCTH),
UCIIOJIB3YS U3yYEHHBIC (DOPMYIIBI U METOIBL;

ITP613. YMmenue onepupoBaTh MOHATUAMHE: TIPSIMOYTOJIbHAS

CHUCTEMA KOOpAuHaT, KOOpAWHAThI TOYKH, BCKTOD,
KOOpAUWHATbl BCKTOpa, CKaJAPHOEC IIPOU3ZBEACHHE, YI'OJI
MCXKAY BCKTOpaMH, CyMMa BCKTOPOB, IIPOU3BCACHUC

BEKTOpPA Ha 4YHUCIIO; HAaXOJUThb C IIOMOIUBIO H3YYECHHBIX
dopMyJ1 KOOpAMHATBI CEPEAMHBI OTPE3Ka, PACCTOSIHUE
MEXy IByMsI TOUKAMU;

[1P614. YMenue BHIOUpATh MOAXOIAIINAN H3yYSHHBIH METOT
JUIsL pellleHus 3aJadd, paclo3HaBaThb MAaTEMaTHYECKHE
(baKTbI

U MaTeMaTHYeCKUe MOJEIH B IPUPOIHBIX U OOLIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHE IPHUBOJIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCUUCKOH UM  MHPOBOM
MaTE€MaTHYECKOW HayKH

OK 02. Hcnonws3oBaTh
COBPEMEHHBIC CpencTBa
[TOKCKa, aHaIM3a i
WHTEPIIPETANK WH(HOPMAITNH,
151 uH(pOpPMaIMOHHbBIE
TEXHOJIOTHH IS BEITOJIHEHUS
3a1a4 npodeccroHanbHOM

JICATCIIBHOCTH

JIMYHOCTHBIE PE3YJbTATHl JIOJIKHBI
YacTH: LIEHHOCTH HAy4YHOr'O MO3HAHUS:
-c(hOpMUPOBAHHOCTD MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSL HAyKd U OOILIECTBEHHON IPAaKTHUKH,
OCHOBaHHOTO

Ha JIMajiore KyJbTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOET0 MecTa B MOJUKYJIbTYPHOM MUDE;
MertarnpeaMeTHbIe pe3yIbTaThl JOKHBI OTPaKaTh:
OsnageHue YHUBEPCATbHBIMHU y4eOHBIMU
MIO3HABATEbHBIMU ACHCTBUSIMMU:

B) paboTa ¢ uHpopmaIuei:

- BJaJeTh HABBIKAMM MOJY4YeHHUs HHPOpPMALUU M3
HUCTOYHUKOB  pasHbIX THUIIOB, CAMOCTOSATEIHHO
OCYLIECTBIIAATh TOUCK, aHAJIN3, CUCTEMATHU3ALMIO U
MHTEPIpPETANNI0 HMHPOPMAIIUN PAa3INIHBIX BHIOB U
dbopM IpeICTaBICHNUS;

OTpaxXaTb B

[1P61. Bnagenue MeTogaMu J10Ka3aTeNbCTB, AJITOPUTMaMHU
pelieHus 3aaay; yMmMeHue (GopMyJIMpoBaTh ONpeAeseHus,
aKCUOMBI

U TEOpEMBbl, NPUMEHATh HUX, MPOBOIUTH JOKa3aTeJbHbIE
paccyXJIeHHUs B XOJI€ PELICHUs 3a/1ay;

[1P62. YMmeHue onepupoBaTh MOHSATHSMH: CTEIEHb YMCIIA,

jmorapudM 4YHCla; YMEHHUE BBIMONHITH BBIYHUCIICHHE
3HAYECHUU

U mpeoOpa3oBaHUS  BBIPAKEHUN CO  CTEMEHSMU U
norapudmamu, TpeoOpa3oBaHUs APOOHO-pAITMOHATHHBIX
BBIPAKCHMUI;

[TPG3. Ymenue omepupoBaTh MOHATHUSAMH: PAIIMOHATBHEIE,
UppALMOHAJIBHEIE, MOKa3aTesbHbIE, CTEIIEHHBIE,

JoTapuPpMHUUECKUE, TPUTOHOMETPUYECKUE YpaBHEHHUS U
HEPaBEHCTBA, X CHCTEMBI;

[1P64. VYwmenue omnepupoBaTh MOHATUSAMHU: (QYHKIIHS,
HenpepbiBHAas  (QYHKLHWS, TPOM3BOJHAs, TepBOOoOpa3Hasi,




- CO3/1aBaTh TEKCThl B pa3IM4yHBIX (opmaTax c
y4eToOM Ha3HadeHuss UHGOpMalUU U LEJIeBOM

ayIMTOpUH, BbIOMpas  ONTUMAIBHYIO  Qopmy
NpeCTaBICHUS
U BU3YAIH3AIlNH;
- OLIGHUBATh  JIOCTOBEPHOCTh,  JIETHTUMHOCTb
uH(pOpMallii, €€ COOTBETCTBHE IIPABOBBIM H

MOpaJIbHO-ITUYECKHUM HOpMaM;
- UCIOJB30BaTh CpeACTBa HH(OPMALMOHHBIX U

KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTUH B  PEIICHUHU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX 5
OpraHM3allMOHHBIX  3a]a4 c COOJIIOIEHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKUA OC30MACHOCTH,
THTUCHBI,  PECypCOCOCpEKEeHUs, MPAaBOBBIX U
THUYECKHX  HOPM, HOPM  HH(DOPMAIMOHHOU
0€e30I1aCHOCTH

OIIPEEIICHHBIN UHTETPal; YMEHHE HaXOIUTh IIPOU3BOIHBIE
JJIEMEHTApHbIX  (DyHKIUMI,  HUCHOJB3ys  CIIPpaBOYHBIE
MaTepHalIbl; UCCIEA0BATh B MPOCTEHIINX CITydasx pyHKIUU
Ha MOHOTOHHOCTB, HaXOIWTb HauOoJbLINE
¥ HauMEHbIIWE 3HaueHHs (YHKIHHA; CTPOUTH TpapuKu
MHOT'OYJICHOB c HCII0JIb30BAHUEM anmapara
MaTE€MaTU4YeCKOro aHaJIN3a; IPUMEHATh IIPOU3BOAHYIO IIPU
peleHnn 3a1a4
Ha JIBIKEHHUE; peulaTh IPAKTUKO-OPUEHTUPOBAHHBIE 3a1a41
Ha HauOoJIbIIME ¥ HAMMEHbIINE 3HAYCHUS, Ha HaX0XKJICHUE
IIyTH, CKOPOCTU U YCKOPEHN;

[1P6G5. YMeHue omepupoBaTh MOHSATUSMHU: pallMOHAIbHAS
¢byHKIMA, MoKa3aTenbHas (YHKIHSA, CTENeHHas (QyHKIwus,
JorapupmMuyuecKas byHKUIH, TPUTOHOMETPUUYECKUE
¢byHKuMM, obpaTtHbie (QYHKIWW; YMEHHE CTPOUTH rpaduKu
U3yYEHHBIX  (DYHKIMI, HCHONb30BaTh TIpapuKH  IpH
W3YUYEHUU MTPOLIECCOB U 3aBUCUMOCTEMN, IPU PEIICHUH 33124
U3 IpyTuX y4eOHBIX PEIMETOB U 33]a4 U3 peaslbHOU KHU3HH;
BbIpaXkaTh (OpPMyJIaMH 3aBUCUMOCTH MEX/y BEJIMUYNHAMU;
[TP66. YMeHnue pemaTh TEKCTOBbIE 3a/1a41 PA3HBIX THUIOB (B
TOM 4YHMCJIE HAa NPOLEHTHI, JOJM M YacTH, Ha JBUKCHUE,
palboTy, CTOMMOCTb TOBapoOB M YCIJIYT, HAJIOTH, 33Ja4d M3
o0nacTy ynpasieHUs JIUYHBIMU U CEMENHBIMU (PUHAHCAMM );
COCTAaBIIAITh BBIPAXKCHUS, YPaBHEHMS, HEPAaBEHCTBA M MX
CHUCTEMBI MO YCJIOBHMIO 33Jla4M, MCCIEIOBATh IOJYYEHHOE
pelleHre 1 OLeHUBATh MPaBIONOA00HOCTh PE3yJIbTaTOB;
[1P67. VYmeHue omnepupoBaTh MOHATHAMH: CpelHEe
apudmernyeckoe, MenuaHa, HauOousblliee U HaUMEHbIIEe
3HAUEHMs, pa3Max, IUCIEPCHs, CTaHAAPTHOE OTKIOHEHHE
YHUCJIOBOTO Ha0Opa; yMEHHE U3BJIEKAaTh, HHTEPIIPETUPOBATD
uHpOpMalMIO,  TpEJICTaBIeHHY0 B  Tabiaumax, Ha
auarpammax, rpadukax, OTpa)arollyro CBOMCTBA PeabHBIX
NPOIIECCOB U SIBJICHUH; MPEJICTaBIATh HH(POPMALHIO C
NOMOIIBIO  Tabaull M JUarpamm; HCCJIEI0BATh




CTaTUCTUYECKUE JTaHHBIE, B TOM qucIie
C NpUMEHEHHEeM TIpadUYEeCKuX METOJOB U AIIEKTPOHHBIX
CPEJICTB;

ITP68. YMmeHue onepupoBaTh MOHATUSIMHU: CIIYYAHHBIA OIBIT
U clly4ailHoe cOObITHE, BEPOSATHOCTh CIIy4ailHOTO COOBITHS,
YMEHHE BBIUUCIATH BEPOSITHOCTb C  HCIOJIb30BAHUEM
rpaUYecKuX METOIOB; MPUMEHSITH (YOPMYIIBI CIIOKCHUS U
YMHOKEHUSI BEpPOSTHOCTEH, KOMOMHATOpHbIE (aKThl U
(GbopMynbl TIpU PEIIEHUWH 3a/a4; OLIEHHUBATh BEPOSITHOCTU
peanbHBIX COOBITHIA; 3HAaKOMCTBO
CO CITyYaliHBIMU BEJIMYMHAMU; YMEHHE TPUBOIUTH MPUMEPHI
MPOSIBIICHUSI 3aKOHAa OOJBIIMX YHCET B MPHUPOAHBIX
1 OOIIIECTBEHHBIX SIBICHUSAX;

[TPGY. YMmenue omnepupoBaTh MOHATUSAMHU: TOUKA, MpsiMas,

IIJIOCKOCTB, MIPOCTPAHCTBO, JBYTPaHHbIN yroJl,
CKpEILMBAIOLIUECS IpsIMbIE, [1apajuIeIbHOCTh u
MEPIECHANKYISIPHOCTh MPSAMBIX

U TUIOCKOCTEH, YToJl MEX/1y MPSMBIMHU, YTOJI MEXY MPSIMOI
U TUIOCKOCTBIO, YTOJI MEXIy MIOCKOCTSIMU, PACCTOSIHUE OT
TOYKHU

JI0 TUTOCKOCTH, PAacCTOSHHE MEXIY MPSMBIMHU, PACCTOSHUE
MEX]Y IIOCKOCTSIMU; YMEHHE UCIOJIb30BaTh MIPU PEIIEHUH
3a71a4 U3y4eHHbIe (DaKThl U TEOPEMBI TNIAHUMETPHU; YMEHHUE
OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOLIETO MUPA;
[1P610. Ymenue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
CeYeHrne MHOTOTPaHHMKA, KyO, Mmapajuleienurnes], Mpu3Ma,
nupamyuia, Gurypa M MOBEPXHOCTh BpallleHHs, ILMINHJD,
KOHYC, map, cepa, ceueHust GUTrypsl BpalieHHs, TUIOCKOCTH,
Kacatomasicss  chepbl, IMIMHApPA, KOHyca, IUIOIAdb
MOBEPXHOCTH THPAMHUIBI, TPHU3MBI, KOHYCa, WINHApA,
wiomanas  chepbl, 00beM  Kyba, TPSIMOYTOJIBHOTO
napaieNienuea, MUpaMu/Ibl, TPU3MBIL, IMINHAPA, KOHYyCa,
apa; yMEHUue n300paxkaTh MHOTOT'PaHHUKH
Y [IOBEPXHOCTHU BpAILIEHHsI, UX CEUEHUS OT PYKH, C IOMOUIBIO
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YEPTE)KHBIX HHCTPYMEHTOB U JJIEKTPOHHBIX CPEJICTB;
YMEHHE Paclio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh [IPaBUIIbHBIE MHOI'OIPaHHUKY;

I[IP611 VYmMeHue omnepupoBaTh TOHITHAMHU: JBH)KCHHE
B TPOCTPAHCTBE, NOAOOHBIE (UTYPHl B TPOCTPAHCTBE;
UCIOJIb30BaTh OTHOIICHHE IUIOMIAJIe TOBEPXHOCTEH W
00BbeMOB MOAOOHBIX (PUTYp IPU PELICHUH 3a/1aY;

[IP612. YMeHHE BBIYUCIATH T€OMETPUUYCCKHUE BEITUUYMHBI
(mHa, yrom, miomanb, 00beM, IJIOMIAas MOBEPXHOCTH),
UCIOJIB3YS U3y4eHHbIE (POPMYIIBI U METOMBL;

[1P613. YMmeHue onepupoBaTh MOHATUAMU: IPSIMOYTOJIbHAS

CHUCTCMaA KOOpJZIMHAT, KOOPpAWHATBI TOYKH, BCKTOD,
KOOpAUHATBl BCKTOpA, CKAJAPHOC NPOU3ZBCACHHUE, YIOJI
MCXKAY BCKTOpaMH, CyYMMa BCKTOPOB, IIPOU3BCIACHUC

BEKTOpa Ha 4YHCJIO; HAXOAWTh C IIOMOIIBIO M3YyYEHHBIX
bopMya KOOpAMHATBI CEpPEeIUHBl OTpPe3Ka, PacCTOSHHE
MEXIY ABYMsS TOUKaMU;

[1P614. YMmenue BbIOMpaTh MOAXOJAINN U3yUYEHHBIH METO
JUIl pEIICHHs 3aJadd, pPaclo3HaBaTb MATEMAaTHYECKUE
(baKThbI

Y MaTeMaTUYeCKHe MOJIETN B IPUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSAX, B HCKYCCTBE;, YMEHHE IPHUBOIUTH IPUMEPHI
MAaTE€MaTHYeCKUX OTKPBITUA POCCUHUCKOM W  MHPOBOM
MaTEeMaTU4YeCKOU HayKH

OK 03. [InanupoBaTh
u peann30BBIBATh
COOCTBEHHOE
npodeccuoHaIbHOe

U JMYHOCTHOE Ppa3BUTHE,
NpeANPHUHUMATEIBCKYIO
JeSTeIbHOCTb

B IIpodeccuoHanbHOU cdepe,
WCTIOJTh30BaTh 3HAHUS
110 MPaBOBOH M (UHAHCOBOU

JInyHOCTHEIE PE3YIbTATHI JOJIPKHBI OTpaXaTb
B YaCTHU: JYXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

- chOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS,
ATHUYECKOTO TIOBE/ICHUS;

- cocOOHOCTh OILIEHMBATh CUTYallMI0 U MPUHUMATH
OCO3HAHHBIE PEIICHUS], OPUCHTUPYSACH HA MOPAIBHO-
HPAaBCTBCHHBIC HOPMEI 1 IECHHOCTH,

- OCO3HAaHHME JIMYHOTO BKJaJa B TMOCTPOCHUE
YCTOMYHUBOTO OyIyIIEro;

[1P61. Bnagenne meromamMu J0Ka3aTeIbCTB, aJITOPUTMAMH
pelieHus 3aaady; ymeHue (GopMyIUpoOBaTh OMpeAeNeHus,
AKCHOMBI

U TEOPEMBI, MPUMEHSATh HX, MPOBOAUTH JOKA3aTeIbHbIE
pacCyXJIeHUsI B XOJI€ pelIeHUs 3a/1a4;

[1P64. VYwmeHuwe omepupoBaTh TMOHATUAMHU: (QYHKIIHS,
HeTmpepbIBHAsT (PYHKIMS, TPOWU3BOJIHAS, TEepBOOOpa3Has,
ONpEe/IeTICHHBIN UHTETpall; YMEHUE HaXOJUTh MPOU3BOIHbIE
ANEMEHTApHBIX  (PYHKIIMHA,  HUCMOJIB3yS  CIPABOYHBIC
MaTepUabl; UCCIECI0BATh B MPOCTEHIUX caydasx QyHKImu
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rpaMOTHOCTH B PAa3JIMYHBIX
KN3HCHHBIX CUTyalHsIX

- OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTENISAM
U (WIK) ApyTUM 4YI€HaM CeMbH, CO3JaHHUI0 CEMbH Ha
OCHOBE  OCO3HAaHHOIO  IPHUHATHS  LIEHHOCTEH
CEMEHHON XU3HU B COOTBETCTBHM C TPAAUIMIMHU
HapoaoB Poccuu;

MertanpeameTHble pe3yiabTaThl T0JKHBI OTPaXaTh:
OBnazneHne  yHUBEPCAIBHBIMH  PETYJATUBHBIMU
NEUCTBUSIMU:

a) caMOOpTaHHU3aIUs:

- CaMOCTOSITEIbHO OCYIIECTBIISATH MMO3HABATEIBHYIO
JeSITENIbHOCTb,  BBIABJISATH  MPOOJIEMBI, CTaBUTh
u dbopMynupoBath COOCTBEHHBIE 3a/1a4u
B 00pa3oBaTeNbHON MAEATENBHOCTH W JKU3HEHHBIX
CUTyallUsAX; CaMOCTOSITENIbHO COCTAaBJISTh ILJIaH
pelieHus MpoOJaeMbl €  Y4ETOM  MMEIOLIMXCS
pPECypCoB, COOCTBEHHBIX BO3MOXKHOCTEH
U [IPEINOYTEHUH; 1aBaTh OLIEHKY HOBBIM CUTYAIIHSIM;
0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh MpPUEMbl pedIeKCUU s OLIEHKH
CHUTYyallMH, BEIOOpa BEPHOT'O pEIIECHUS;

- yYMEeThb OLEHUBaTh PHUCKU U CBOEBPEMEHHO
IIPUHUMATB PELIEHUS 110 UX CHUKECHHUIO;

B) AMOLIMOHAJIbHBIN HMHTEJUIEKT, MpEeANoararuuil
c(hOpMUPOBAHHOCTE:

BHYTpPEHHEH MOTHUBAIIMU, BKJIIOYAIOLIEH CTpEeMJICHHE
K JOCTHKEHMIO LeIM U YCHexXy, ONTHUMH3M,
VMHUIMAaTUBHOCTb, YMEHHE JEHCTBOBATH, HCXOS
U3 CBOMX BO3MOXKHOCTEH;

- HMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHHMATh
SMOILIMOHAIBHOE COCTOSHUE JPYTUX, YUYHUTHIBATh
€ro  IpU  OCYLIECTBIEHHMH  KOMMYHHKAIUH,
CIIOCOOHOCTB K COYYBCTBHIO M CONEPEKUBAHUIO;

- COI[MAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh
BBICTpAaUBaTh OTHONIEHUS C JPYTHMMH JIOJIbMH,

Ha MOHOTOHHOCTb, HaXOAUTb HanOoIbIIHe
YW HauMEHbIIME 3Ha4eHHs] (YHKIHMA; CTPOUTh Tpaduku
MHOT'OYJIEHOB C HCII0JIb30BAHUEM anmnapara
MaTEeMaTHYeCKOIr0 aHalIKu3a; MPUMEHSATh MPOU3BOJHYIO MPH
pelieHun 3a1a4y
Ha JIBIDKEHUE; pelaTh NPaKTUKO-OpPUEHTUPOBAHHbBIC 33/1a4uH
Ha HanOOJIbIIME ¥ HAMMEHBIINE 3HAYCHUS, Ha HaXO0XKJICHHE
MyTH, CKOPOCTH U YCKOPEHUS;

[1PGS5. YMeHue omnepupoBaTh MOHATHUSIMH: palliOHAIbHAS
byHKIUs, MoKazarenbHas (yHKUUS, cTerneHHas (QyHKUus,
JorapupmMuIecKas byHKIMS, TPUTOHOMETPUUYECKUE
byHkiumn, obpaTHbie GYHKIMH; YMEHHE CTPOUTH Tpaduku
W3YYCHHBIX  (YHKIMH, HCIIOJIB30BaTh TpaQuKd  IpH
M3YYEHHUHU MPOLIECCOB M 3aBUCUMOCTEH, IIPU PEILICHUH 3324
U3 IPYTUX YYeOHBIX TPEIMETOB U 33]1a4 M3 PCATbHOM KU3HH,
BBIpaXKaTh OpPMyJIaMH 3aBUCUMOCTU MEXY BEINYUHAMU;
[TPG6. YMmenue pemarh TEKCTOBBIC 3314l Pa3HBIX THIOB (B
TOM YHCJIE HAa MPOLEHTHI, JOJIM U YacTH, Ha JABUKECHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HaJOTH, 33Jaud U3
obnacTu ynpaBieHUs THYHBIMU U CEMEHHBIMU (PUHAHCAMH );
COCTaBJISITh BBIPAXKECHUS, YpPaBHEHMs, HEPAaBEHCTBA M MX
CUCTEMBI 10 YCIIOBHIO 3aJaud, MCCIEAOBATH IOJyYEHHOE
pelleHre 1 OLEHUBATh MPaBIONOA00HOCTh PE3YyJIbTATOB;
[IP67. VYmeHue omnepupoBaTh MOHATHSAMM: CpeJlHEe
apudmernyeckoe, MenuaHa, HauOousblliee U HaUMEHbIIIEEe
3HAYEHMS, pa3Max, IUCHEpPCUs, CTaHJApTHOE OTKIOHEHHE
YHICIOBOTO HabOpa; YMEHHUE U3BIIEKATh, HHTEPIIPETUPOBATH
uH(pOpMallMI0, TPEICTaBICHHY0 B  Tal0iumax, Ha
quarpammax, rpadukax, OTpa)karollylo CBOHCTBA PeaTbHBIX
MIPOLIECCOB U SIBJIGHUN; MPEACTABIATh HHPOPMAIUIO C
MOMOIIBI0  Ta0MHMII W JAWarpamm; UCCJIe10BATh
CTaTHUCTUYECKUE JlaHHbIe, B TOM YHCJIE C NPUMEHEHHEM
rpaMuecKuX METOOB U 3JIEKTPOHHBIX CPE/ICTB;
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3a00THTHCH,
KOH(JIUKTBI

IpOSBIATE MHTEPEC U paspeliarb

[1PG8. YMmenue onepupoBaTh MOHATUSAMHU: CIIyYaHBIN OIBIT
U CIy4ailHOe COOBITHE, BEPOATHOCTh CIYyYaHOIO COOBITHS;
YMEHHE BBIYUCIATH BEPOSTHOCTb C HCIOJIB30BAHUEM
rpaMuecKux METOJO0B; MPUMEHATh (POPMYJIbl CIOXKEHUS U
YMHOXXEHHUSI BEPOATHOCTEH, KOMOMHATOpHBIE (AKThI |
dopMysbl IpU PEUICHWU 337ay; OLEHUBATh BEPOSTHOCTH
peabHBIX COOBITHIA; 3HaKOMCTBO
CO CIy4yailHbIMM BETMYMHAMU; YMEHHE IPUBOIUTH IPUMEPHI
NPOSIBIICHUSI 3aKOHAa OOJBIIMX YHCET B MPHPOIHBIX
U OOILECTBEHHBIX SIBICHUSIX;

[1P614. YMmenue BbIOMpaTh NOAXOASIINN U3YUEHHBIN METO/
JUIs pelIeHus 3ajayd, paclo3HaBaThb MaTeMaTHYeCKue
(baKTbI

U MaTeMaTHYeCKUe MOJEIH B IPUPOIHBIX U OOLIECTBEHHBIX
SBIICHUSX, B HCKYCCTBE, YMEHHE IPHBOIUTH MPHUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCUUCKOH UM  MHPOBOM
MaTE€MaTHYECKOW HayKH

OK 04. S¢dexTuBHO
B3aHMOJICHCTBOBATh

U paboTaTh B KOJJIEKTHUBE
1 KOMaH]IE

JluyHOCTHBIE  pe3yJbTaThl  JOJKHBI ~ OTPaXXaTb
B YaCTHU: [IEHHOCTH HAYYHOI'O MO3HAHUS: OCO3HAHUE
LEHHOCTH HAy4YHOM JEsATENbHOCTH, TOTOBHOCTh
OCYIIECTBJISATh MPOECKTHYIO M HCCIEI0BATEIbCKYIO
JIeATETbHOCTh UHANBUYAJILHO U B TPYIIIE
MeranpeameTHbIe pe3yIbTaThl TOJDKHBI OTPaXKaTh:
OBnajeHue yHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) cCOBMECTHas JIeSITEIIbHOCTD:

- TIOHUMaTh ¥ HCIOJb30BAaTh IMPEUMYIIECTBA
KOMaHJAHOW ¥ MHIMBUYaTbHOU paboThI;

- TPUHUMATH I COBMECTHON JIeATEIbHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JEUCTBUS 110 €€
JOCTH)XEHUIO: COCTaBJATh  IIJIaH  JICMCTBHH,
pacupenensaTh pojau ¢ YYeTOM MHEHHI y4aCTHHKOB
00CyX)aaTh pe3yJIbTaThl COBMECTHOM PaOOTHI;

[TP67. VYmeHue omnepupoBaTh MOHATUSAMH: CpE/HEe
apudmernyeckoe, MeauaHa, HauOousblllee U HaUMEHbIIEE
3HAYEHMs, pa3Max, IUCIEPCHUs, CTAaHIAPTHOE OTKIOHEHHE
YHCJIOBOr0 HabOpa; YMEHUE U3BJIEKAaTh, HHTEPIIPETUPOBATD
uHpOpMalMIO,  TpeJICTaBIeHHY0 B  Tabiaumax, Ha
quarpammax, rpaukax, OTpaXkarollylo CBONCTBA peabHBIX
IPOLIECCOB U SIBJICHUH; MPEJICTaBIATh HH(POPMALUIO C
MOMOUIbI0  TabnMll W JAUarpamm; HCCIIEN0BATH
CTaTUCTUYECKHUE JAHHBIE, B TOM YHUCJIE C IMPUMEHEHHUEM
rpadUyecKuX METO/I0B U SJIEKTPOHHBIX CPEJICTB;

[TP68. YMenue onepupoBaTh MOHATUAMU: CIyYaHbIH OIBIT
U Clly4aitHoe COOBITHE, BEPOSTHOCTh CIIYJaitHOTO COOBITHS,
YMEHUE BBIUUCIATH BEPOATHOCTH C  HCIIOIB30BAHUEM
rpauyecKux METO/OB; MPUMEHATH (HOPMYIIBI CIOKEHUS U
YMHOXXEHUSI BEPOATHOCTEH, KOMOMHATOpHBIE (AKTBI U
dbopMyIIbl TpU PEIIeHUH 3a]a4; OLEHUBATh BEPOATHOCTH
peanbHBIX  COOBITHH; 3HAKOMCTBO  CO  CIyYalHBIMH
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OsgnaacHue
NEUCTBUSIMU:
T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IpUHUMAaTh MOTUBBI U apTYMEHTBI IPYTUX JIOJCH
[IPH aHAJIHM3E PE3YIbTATOB ACSITEILHOCTH;

- TpU3HABaTh CBOE MPABO M MPABO JIPYTUX JIOACH
Ha OIIMOKM;

- pa3BUBaTh CIIOCOOHOCThH MMOHUMATh MHP C TTO3UITUH
JPYTOro YeIOBeKa

YHUBEPCAIbHBIMU  PEryJIATUBHBIMU

BEJIMYMHAMU; YMEHUE MPUBOAUTH MHPUMEPHI NPOSBICHUS
3aKOHa OOIBIINX quces B MIPUPOIHBIX
1 OOIIICCTBEHHBIX SIBICHUSX,

[1P614. YMmenue BbIOUpATh MOAXOAAIINN H3yICHHBIA METO/]
JUIS  pellIeHUs 3aJaud, pacro3HaBaTb MAaTEMaTHUYECKUE
(hakThl

¥ MaTEeMaTHYECKHE MOJICTTH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHE NPUBOIUTH ITPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHCKOM M MHPOBOU
MaTeMaTUYeCKON HAayK1

OK 05. OcymectBisiTh
YCTHYIO M  TIHCHbMEHHYIO
KOMMYHHKAIUIO

Ha TOCYJIapCTBEHHOM SI3bIKE
Poccuiickoi denepannn
C yuyeToM ocoOeHHocTel
COLIMAJIBHOTO U KYJIbTYPHOIO
KOHTEKCTa

JIM4HOCTHBIE — PE3yJbTaThl  JIOJDKHBI
B YaCTH: DCTETUYECKOrO BOCIIMTAHUS

- O3CTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYas
ACTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOpYECTBA, CIOpTa, TPyda © OOIIECTBEHHBIX
OTHOIIICHUH;

- CHOCOOHOCTh BOCHPHUHUMATh Pa3JIMYHbBIC BHIBI
UCKYCCTBA, TPAIUIIUU U TBOPUECTBO CBOETO U JAPYTUX
HApOJIOB, OINYyIIAaTh SMOIMOHAILHOE BO3JCHCTBHE
UCKYCCTBA,;

MerTanpeaMeTHbIE Pe3yIbTaThl JOKHBI OTPaKaTh:
OBiajicHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH
NEUCTBUSIMH:

a) oOmeHue: - OCYLIECTBIATh KOMMYHHUKAIIUU
BO BceX cdepax KU3HU;

- pacno3HaBaTh HeBepOaJbHBIC CPEICTBA OOIICHHMS,
[MOHUMAaTh  3HAYEHHE  COIHAIBHBIX  3HAKOB,
pacrio3HaBathb MPEINOCHITKH KOH(JIUKTHBIX
CUTYyAIMi U CMATYaTh KOH(IMKTHI;

- pa3BEepHYTO W JIOTMYHO H3JIaraTh CBOKO TOYKY
3pEHHS C MCITOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB

OTpaXkaThb

I1P61. Bnanenue merogamMu J0Ka3aTeNIbCTB, alTOPUTMAMU
pewieHus 3a1a4; yMeHHe (HOpMYJIUpPOBaTh ONpEAETICHHUS,
aKCHOMBI ¥ TEOPEMBI, MPHUMEHATh WX, HPOBOIHUTH
JI0Ka3aTesbHbIE PacCyKICHUS B XO/1€ PELICHUs 3a1a4;
[1P68. YMmenue onepupoBaTh MOHATUSAMHE: CIIYYAHHBIN OIBIT
U CiIy4ailHOe COOBITHE, BEPOATHOCTh CIYYaiHOTO COOBITHS,
YMEHHE BBIYUCISATH BEPOSITHOCTH C  HCIOJIH30BAHUEM
rpaMuecKuX METOJO0B; MPUMEHATh (HOPMYJIIbI CIOXKEHUS U
YMHOKEHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AKTBl U
dbopMysbl TpU PELICHWH 337ay; OLEHHBATh BEPOSTHOCTH
peaTbHBIX COOBITHIA; 3HAKOMCTBO
CO CITy4yailHBIMH BETMYMHAMU; YMEHHE PUBOIUTH TPUMEPHI
NPOSIBIICHUST 3aKOHAa OOJBIIMX YHCET B MPHPOIHBIX
U OOILIECTBEHHBIX SIBICHUSIX;

[1P69. YMmenue omnepupoBaTh MOHATUSAMU: TOUKA, MpsiMas,

IJIOCKOCTB, IIPOCTPAHCTBO, JBYTpaHHBII yrod,
CKpellMBaroIuecs npsIMbIE, napauieaIbHOCTD u
NEPIEHIUKYISIPHOCTD MPSIMBIX

1 IJIOCKOCTEM, YTOJI MEXAY MPSAMBIMHU, YTOJI MEXTY IPIMOM
U IUIOCKOCTBIO, YIOJI MEXKY IIJIOCKOCTSIMHU, PACCTOSTHUE OT
TOYKH

JI0 IUIOCKOCTH, PacCTOSTHUE MEXAY IPSIMBIMH, PACCTOSIHUE
MEXIY IJIOCKOCTSIMHU; YMEHHE HCIIOJIb30BATh P PEIICHUHN
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3a71a4 U3y4YeHHbIE (DaKThl U TEOPEMBI TNIAHUMETPHUU; YMEHHUE
OILICHUBATh pa3Mepbl 00BEKTOB OKPY>KAIOIIEr0 MUPA;
I1P610. Ymenue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
CeUYeHHE MHOTOrpaHHHUKA, KyO, Mmapaiienenures, npusma,
nupamuia, Gurypa M TMOBEPXHOCTh BpAIlEHUS, MIMHJD,
KOHYC, map, cdepa, ceueHus GUrypsl BpaiieHus, iI0CKOCTh,
Kacaromasicsi  chepbl, IHIUHApPA, KOHYyca, IUIOIAIb
MOBEPXHOCTU NHUPAMU[bI, MPU3MBI, KOHYycCa, LWJIMHJpA,
wiomank  cheper, 00beM  Kyba, MPSIMOYTOJIBHOTO
napajuieNienunena, TupaMubl, IPU3Mbl, HUIUHAPA, KOHYCA,
niapa; YMEHHE n300paxkaTh MHOTOTPaHHUKHU
Y ITIOBEPXHOCTHU BPALICHUS, UX CEUYEHUS OT PYKH, C TIOMOIIIBIO
YEpTEKHBIX HHCTPYMEHTOB M JJIEKTPOHHBIX CPEJNCTB;
YMEHHE Paclio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh NPaBUIIbHbIE MHOIOIPaHHUKY;

[IP611 VYmenue omnepupoBaTh TMOHATHUSIMU: JBUKCHHE
B IPOCTPAHCTBE, MOAOOHBIE (QUIYpPbHl B IPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIIECHUE IUIOIIAJEH IIOBEPXHOCTEN H
00BeMOB MOAOOHBIX (PUTYP MPH PEIICHNUH 33/]aY;

[1P612. YMeHue BBIUUCIATH TNEOMETPUYECKHE BEINUYHMHBI
(nmuHa, yroJ, IIomaab, 00beM, IJIOMIAAb MOBEPXHOCTH),
UCTOJIb3Ys U3yUeHHbIE (POPMYJIIBI U METO/IBI;

I1P613. YMmeHue onepupoBaTh MOHATHAMU: IPSIMOYTOJIbHAS
CUCTEMAa  KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOD,
KOOpJMHATHl BEKTOpPA, CKaJIspHOE TMPOU3BEICHHUE, YIoJ
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IpPOU3BEICHHE
BEKTOpPa Ha 4YHCIJIO; HAaXOJUThb C TIOMOIIBIO H3YYEHHBIX
dbopMysl KOOpAMHATHI CEpPEAMHBI OTPE3Ka, PpPaCCTOSHHE
MEXy IByMsI TOUKAMU;

[1P614. YMmenue BoIOMpaTh MOAXOASAIINN H3YICHHBIA METO/]
JUIsL pellleHus 3aJadd, paclo3HaBaTh MAaTEMaTHYECKHE
(baKTbI

¥ MaTeMaTHYeCKUe MOJETH B MPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE, YMEHHE MPHUBOJIUTH MPHUMEPHI
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MAaTE€MaTUYeCKUX OTKPBITUA PpPOCCUHUCKOM W MHPOBOU
MaTeMaTHYECKON HAYKH

OK 06.
IPaKJaHCKO-
MaTPUOTHYECKYIO TO3HLHIO,
JEMOHCTPUPOBATh
OCO3HAaHHOE IIOBE/ICHUE
Ha OCHOBE TpaJULUOHHBIX
00111e4eTI0BEYECKIX
IEHHOCTEH, B TOM YHCJIIE
C Y4YeTOM TrapMOHU3aLUU
MEKHAIMOHAIbHBIX

u MEXPEIUTNO3HBIX
OTHOILEHUH, [IPUMEHATD
CTaHapThl
AHTUKOPPYILHOHHOTO
MIOBEJCHUS

[IposiBiisiTH

JImgyHOCTHBIE PE3YyJIbTAaThI JOJI2KHBI OTpaXaTb
B 4aCTH:
- rpaxxaaHCKoro BOCIIUTaHUA: IIPUHATUE

TPaJUIIMOHHBIX HAIIMOHABHBIX, OOIIEUEIIOBEUECKUX
IYMaHUCTUYECKHUX U J€MOKPATUYECKUX LIEHHOCTEH;
-IATPUOTUYECKOTO BOCIIUTAHUS:

LIEHHOCTHOE OTHOLIEHHE K TIOCYJapCTBEHHBIM
CUMBOJIaM,  HCTOPHUYECKOMY M  NPUPOJHOMY
HaCleIMI0, MaMATHMKAM, TPaJuLMsIM HapoJOB
Poccenn, noctrxkennsm Poccnn B Hayke, HCKYyCCTBE,
CIOpTE, TEXHOJIOTUAX U TPY/IE;

MertanpenmeTHble pe3ysbTaThl AOKHBI OTPaXkaTh:
OBnajeHue  yHMBEpPCAJIbHBIMU  PETYJISTUBHBIMU
JNEUCTBUSIMU: B) OMOIMOHAIBHBIA  MHTEIJIEKT,
npenonararomuil copMUpOBaHHOCTb!
--CaMOCO3HaHHUs,  BKJIIOYAIOLIEr0  CIIOCOOHOCTH
MIOHMMATh CBOE SMOLIMOHAIIBHOE COCTOSIHUE, BUACTH
HaIpaBJICHUS pa3BUTHSA coOCTBEHHOM
HMOIMOHANIBHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

- caMOperyJIupoBaHus, BKJIIOYAIOLIETO
CaMOKOHTpOIIb, yYMEHHE NPUHUMATD
OTBETCTBEHHOCTh 33 CBOE IMOBEJEHHE, CIIOCOOHOCTD
aJaNTHPOBAThCS. K HSMOLMOHAIBHBIM HM3MEHEHUSIM
U TIPOSIBIISITH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

- BHYTPEHHEH  MOTHBAlMH, BKJIOYAIOLIEN
CTpeMJICHHE K JOCTIDKEHHIO LeIH U  YCHexy,
ONTUMU3M, MHULIMATUBHOCTh, YMEHHE JIEHCTBOBATD,
UCXOJsl U3 CBOMX BO3MOKHOCTEH;

- HMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHHMATh
SMOIIMOHAIBHOE COCTOSIHUE OPYTHX, YUUTHIBATH €r0

I1P61. Bnagenne mMerogamMu J0Ka3aTeIbCTB, AJITOPUTMAMH
pemieHus 3ana4; yMeHue (OpMYJIHpPOBATH ONPEIEICHuUs,
aKCHOMBI

U TEOpEMBbl, NPUMEHATh HUX, NPOBOJIUTH JOKa3aTeJIbHbIE
paccy’KIeHHs B XO/1€ PELICHUs 3aay;

[1P64. VYmeHue omepupoBaTh TMOHATHAMHU: (DyHKIHS,
HernpepbIBHAss (QYHKLUUS, HPOM3BOJHAs, IepBOOOpa3Has,
OIpE/EeNICHHBI NHTETpall; yMEHUE HAXOAUTh IIPOU3BOJIHBIE
JJIEMEHTApHbIX  (PyHKIMI,  HUCHONB3ys  CIIPaBOYHBIE
MaTepuaibl; UCCIEN0BaTh B MPOCTEUIINX CIydyasx PyHKIUU
Ha MOHOTOHHOCTb, HaXO/IUTh HauOoJpLINe
U HauMEHbIIME 3HAa4YeHUs] (QYHKLIMH; CTPOUTh TIpaduku
MHOT'OYJICHOB c HCIOJIb30BaHUEM anmapara
MaTeMaTHUYeCKOIr0 aHalIMu3a; MPUMEHSATh NPOU3BOJHYIO MPH
peleHnn 3a1a4
Ha JIBIDKEHUE; pelaTh NPaKTUKO-OpPUEHTUPOBAaHHBIE 33/1a4H
Ha HauOoJIbIIME M HAaMMEHbIINE 3HAUCHHs, Ha HAaXOXKAEHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

[TP66. YMeHnue pemaTh TEKCTOBBIE 3a/1a4M PA3HBIX TUIOB (B
TOM YHCJ€ Ha MPOLEHTHI, AOJIM M YacTH, Ha JBH)KEHUE,
paboTy, CTOMMOCTb TOBapOB M YCIYT, HAJIOTH, 33Ja4d W3
o0nacTy ynpasieHUs JIMYHBIMU U CEMENHBIMU (PUHAHCAMM );
COCTAaBJIAITh BBIPAXKECHUS, YPaBHEHMs, HEPAaBEHCTBA M MX
CUCTEMBI 10 YCIIOBHUIO 3aJ[auyd, HCCIEAO0BATh MOJIyYEHHOE
peleHre U OLEHUBATh MPaBAONOJ00OHOCTh PE3YIbTATOB;
[IP67. VYmeHue omnepupoBaTb MNOHSTUSIMU: CpEIHEE
apupmeTnyeckoe, MeluaHa, HauOoJblllee W HAUMEHBIIEe
3HAYEHMs, pa3Max, IUCIEpPCUs, CTaHJApTHOE OTKIOHEHHE
YHUCIOBOT0 HAbOpPa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATD
uH(poOpMallMIO0, TPEICTaBICHHY0 B  Tal0iumax, Ha
JuarpaMmax, rpagukax, OTpaskarolylo CBOWCTBA peaIbHbIX
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IPH OCYIIECTBICHUN KOMMYHHKAIUH, CTIOCOOHOCTH
K COYYBCTBHIO U COTICPEIKUBAHUIO;

- COIMATILHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH
BBICTPAaWBaTh OTHOIICHUS C JPYTHMH JIIOJbMH,
3a00TUTBCS, TPOSBIATH HWHTEPEC U pa3peimiaTh
KOH(JIUKTBI

MPOLIECCOB U SIBJICHUW; TIPEICTABIATh HHPOPMAIUIO C
MOMOUIbI0  Tabnull W JAWarpamm; HCCIIE10BATh
CTaTUCTUYECKUE JTaHHBIE, B TOM qucIie
C NpUMEHEHHEeM TIpadUYEeCKuX METOJIOB U AIIEKTPOHHBIX
CPEJICTB;

ITP68. YMmeHue onepupoBaTh MOHATUSIMHE: CIIYYAHHBIA OIBIT
U clly4ailHoe cOObITHE, BEPOSATHOCTh CIIy4ailHOTO COOBITHS,
YMEHHE BBIUUCIATH BEPOSTHOCTh C  HCIOJIb30BAHUEM
rpaUYeCcKUX METOOB; MPUMEHATH (POPMYIIBI CIIOKCHHUS H
YMHOXKEHUSI BEpPOSTHOCTEH, KOMOMHATOpHBIE (aKThl U
(GbopMynbl TpU PEIIEHUH 3a/ad; OLIEHUBATh BEPOSITHOCTU
peanbHBIX COOBITHIA; 3HAKOMCTBO
CO CITyYaliHBIMU BEJIMYMHAMU; YMEHHE TPUBOIUTH MPUMEPHI
MPOSIBIICHUSI 3aKOHAa OOJBIIMX YHCET B MPHUPOJHBIX
1 OOIIIECTBEHHBIX SIBICHUSAX;

[1P614. YMmenue BoIOMpATh MOAXOASIINNA U3YUSHHBIN METO/
JUIS  pellIeHus] 3a7add, pacro3HaBaTh MAaTEMaTHUYECKUE
(bakThbI

M MaTeMaTUYECKHE MOJIENI B MPUPOJIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE MPUBOJIUTH MPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOM W MHPOBOU
MaTE€MaTUYeCKOW HayKH

OK 07. CopgeicTBOBaThH
COXPAHEHHIO  OKpYXKaroIei
cpensl,
pecypcocOepexreHuIo,
MIPUMEHSTh 3HaHUS
00 U3MEHEHMH KJIMMAaTa,
IIPUHIAIIBI OepexIIMBOTO
MPOU3BOJICTBA, IPPEKTUBHO
JENCTBOBATH

B UpE3BbIUAIHBIX CUTYALHIX

JInyHOCTHBIE  pe3yJbTaThl  JOJIKHBI
B YaCTH: DKOJIOTUYECKOTO BOCIIUTAHHUS
- aKTUBHOE HENPUATHE IEHCTBHIM, IPUHOCIIINX BPEL
OKpYXaroIlIeH Cpeae;

- YMEHHE TIPOTHO3UPOBaTh HEOIAroNnpusTHbIE
DKOJIOTUYECKHUE IIOCIEACTBUS IPEANPUHUMACMBIX
JIEMCTBHM, IPEAOTBPAILATh UX;

- paclIMpEeHue ONbITa ACATEIBHOCTH IKOJIOIMYECKON
HaIlpaBJIEHHOCTH;

MeranpeamMeTHbie pe3ynbTaThl AOJKHBI OTPAXKATh:
OBnanenue YHUBEpCaIbHBIMHU y4eOHBIMU
[I03HABATEJIbHBIMU JICHCTBUSIMU:

OTpaXkaThb

[1P61. Bnagenne meromamMu 10Ka3aTeIbCTB, AJITOPUTMAMH
pemieHus 3a1a4; yMeHHe (OpMYJIHpOBATh ONpe/eIeHus,
aKCHOMBI

U TEOpEeMbl, NMPHUMEHATh HUX, NPOBOJIUTH JIOKa3aTeJIbHbIE
paccykIeHHs B X0JIe PEIICHHUS 3a/1ay;

[1P64. VYmeHue omepupoBaTh MNOHATHAMHU: (DyHKIUS,
HETpepbIBHAass (QYHKIHWS, TPOM3BOIHAS, TIEpBOOOpa3Has,
OTIpe/IeIeHHBI MHTErpall; yMEHUE HAXOAUTh MPOU3BOIHBIE
DIIEMEHTAPHBIX  (DYHKIWI,  HMCMONB3ys  CIIPaBOYHBIC
MaTepHalibl; UCCIIEA0BATh B MPOCTEHIINX CiTydasx pyHKIUU
Ha MOHOTOHHOCTb, HAXO/IUTh HauOoIbIIHe
U HauMEHbIIWE 3HaueHHsl (DYHKIMA; CTPOUTH TpauKu
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0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBYS:

- pa3pabaTbIBaTh IJIaH PEIICHUs TPOOIEMBI C YYETOM
aHanm3a UMEIOTIIXCS MaTepUaIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

- OCYUIECTBIISITh  IIE€JICHANPABICHHBIN
nepeHoca  CpeacTB U CIOcoOOB

B IIPO(hEeCCHOHATILHYIO CPEY;

- YMeTh IEPEHOCUTh 3HAHHUS B IMO3HABATEIbHYIO
U TIPAaKTHYECKYIO 00JIaCTH KU3HEACITCITLHOCTH;
OBnaneHve  yHUBEPCAIBHBIMH  PETYJISATUBHBIMU
JICUCTBUSIMU:

0) CaMOKOHTPOJIb:

- J1aBaTh OIIEHKY HOBBIM CHTYyallWsIM, BHOCHTH
KOPPEKTUBBI B JIESITeNIbHOCTb, OLICHHBATh
COOTBETCTBUE PE3YIHTATOB IEJISIM

IIOUCK
JNIEUCTBUS

MHOT'O4YJICHOB c HCII0JIb30BAHUEM anmnapara
MaTEeMaTHYeCKOIr0 aHalIKu3a; MPUMEHATh MPOU3BOJHYIO MPH
perieHnun 3a1a4y

Ha JBIDKCHHUE; PeIlaTh IPAKTUKO-OPUEHTUPOBAHHBIC 331a4H
Ha HanOOoJIbIIME ¥ HAMMEHBIINE 3HAYCHUS, Ha HaXO0XKJICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

ITP65. YMeHue omnepupoBarh MOHATUSAMHU: pallMOHAJIbHAS
GbyHKUMA, Moka3aTenbHas (QYHKIMSA, CTeNeHHas (QyHKIus,
JorapupmMuIecKas byHKIMS, TPUTOHOMETPUUYECKUE
byHkumn, odpaTHbie GYHKIMH; YMEHHE CTPOUTH Tpaduku
U3yYeHHBIX  (DYHKIMIA, WCHONB30BaTh TpapuKH IpH
M3Y4YEHHUH ITPOLIECCOB U 3aBUCUMOCTEH, IIPY PEILIECHUN 3a]a4
U3 IPYTUX YYeOHBIX IPEIMETOB U 33]1a4 M3 PCAIbHOM KU3HH,
BbIpa)XaTh (JOPMYJIaMHU 3aBUCMOCTH MEX]y BETMUYNHAMU;
[1PG6. YMmenue pemarb TEKCTOBBIC 3a/1a4d PAa3HBIX THIOB (B
TOM YHCJIE€ Ha IMPOLEHTHI, JAOJIM M YacTH, Ha JABMIKEHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HaJOTH, 33Jaud U3
00J1aCcTH yIpaBJIeHUs JIMYHBIMUA U CEMEHHBIMU (PUHAHCAMHU );
COCTaBJISITh BBIPAXKEHUS, YpPaBHEHHs, HEPAaBEHCTBA M MX
CUCTEMBI 10 YCIOBHIO 3aJaud, MCCIEAOBATH IOJyYEHHOE
pelleHne 1 OLEHUBATh MPaBIONOA00HOCTh PE3YyJIbTaTOB;
[TP68. YMeHnue onepupoBaTh MOHATUAMU: CIyYalHbIH OIBIT
U Clly4aiiHoe cOOBITHE, BEPOSATHOCTh CIIYyYaitHOTO COOBITHS,
YMEHHE BBIUMCIATH BEPOSATHOCTH C  MCIOJIb30BAaHUEM
rpauyecKux METO/OB; MPUMEHATH (HOPMYIIBI CIOKEHUS U
YMHOKEHUSI BEpPOSTHOCTEH, KOMOMHATOpHbIE (aKThl U
dbopMysBl TpU pPELICHUWH 337a4; OLEHHBATh BEPOSTHOCTH
peasbHbIX COOBITHIA; 3HAKOMCTBO
CO CJIy4aliHBIMU BEJIMYMHAMU; YMEHHUE IPUBOAUTH IPUMEPHI
MPOSIBIEHUS! 3aKOHAa OOJBIIMX YHMCET B MNPHUPOAHBIX
U OOILIECTBEHHBIX SIBIICHUIX;

[1P69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKA, MpsiMas,
IJIOCKOCTB, IIPOCTPAHCTBO, JBYTpaHHbIN yroul,
CKPEILMBAIOIINECS psIMBIE, 1apaJUICIbHOCTD u
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HEPIEeHIUKYISIPHOCTD IIPSIMBIX
U IUIOCKOCTEH, yTOJI MEXIY IPAMBIMH, YTOJ MEKIY MPSAMOU
U IUIOCKOCTBIO, YTOJ MEKAY IUIOCKOCTSIMHU, PACCTOSHHE OT
TOYKH

JI0 IJIOCKOCTH, PACCTOSTHUE MEXAY NPSMBIMH, PACCTOSIHUE
MEXy IJIOCKOCTSIMU; YMEHUE HCIIONIb30BaTh IIPU PEIICHUU
3a71a4 U3y4YeHHbIE (DaKThl U TEOPEMBI TNIAHUMETPHUU; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIET0 MUPA;
I1P610. Ymenue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
ceueHre MHOIOrpaHHMKa, KyO, mapajulesenures, npusma,
nupamuia, Gurypa M TMOBEPXHOCTh BpAIEHUS, IMIMHJD,
KOHYC, 111ap, chepa, ceueHus Gpurypsl BpaleHus, IIOCKOCTb,
Kacamomascs cdepsl, NWIMHApPA, KOHycCa, IUIONIA]b
MIOBEPXHOCTU IMPaMUJbl, NPU3MBI, KOHYyCa, LMJIMHJIpA,
wiomanas  cheppl, 00BeM  Kyba, TPSIMOYTOIBHOTO
napajuleJenune1a, TMpaMusl, IpU3Mbl, IUJIMHAPA, KOHYCa,
mapa; yMEHHue n300paxarb MHOTOTPaHHUKHU
Y [TIOBEPXHOCTH BPALIEHUS, UX CEUEHUS OT PYKH, C TIOMOILBIO
YEpTE)KHBIX HHCTPYMEHTOB M JJIEKTPOHHBIX CPEJNCTB;
YMEHHE PACIIO3HABATh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacro3HaBaTh NPaBUIIbHBIE MHOTOIPaHHUKH;

[1P611 VYmenue onepupoBaThb MOHATHSIMU: JBUKEHUE
B IPOCTPAaHCTBE, IMOAOOHBIE (QUIYpHl B MPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIIECHUE IUIOIIAJEH IIOBEPXHOCTEN H
00BbeMOB MOAOOHBIX (GUTYp MPH PEIICHNUH 33]aY;

[1P612. YMeHue BBIYUCIATH T'€OMETPUYECKHE BEIUYUHBI
(uMHa, yroj, miom@aab, o0beM, IJIOLIAIb MOBEPXHOCTH),
UCIOJIb3YS U3yUEHHbIE (POPMYIIBI U METOMBL;

[1P613. YMeHnue onepupoBaTh NOHATHAMM: MPSMOYTOJIbHAS
CUCTEMa KOOpAHMHAT, KOOPJAWHATBl TOYKH, BEKTOD,
KOOpJMHATBl BEKTOPA, CKaISIPHOE IPOU3BEICHHUE, YIOJ
MEXJIy BEKTOpaMH, CyMMa BEKTOPOB, IPOMU3BEICHHE
BEKTOpPa Ha 4YHCJIO; HAaXOJIUTh C TIOMOIIBIO H3YYEHHBIX
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dbopMyaT KOOpPAMHATBHI CEPEIUHBI OTPE3Ka, PACCTOSHHE
MEXy IByMsI TOUKAMU;

I1P614. YMmenue BbIOMpaTh NOAXOASIINN U3YUEHHBIN METO/
JUIsl pEIIeHus 3aJadd, paclo3HaBaTh MAaTEMaTHYECKHE
(baxTb

U MaTeMaTHYeCKUe MOJEIH B IPUPOIHBIX M OOLECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHE IPHUBOJIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITHM pPOCCUMCKOW U  MHUPOBOM
MAaTE€MaTH4YeCKOW HayKH

[1K 1.4. [Ipon3BOIUTH pacyeTsl
TEXHUKO-9KOHOMHUYECKOTO
000CHOBaHUS MPEIaraeMoro
IPOEKTA.
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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 o0pa3oBaTeIbHOM NPOrpaMMbl THCHUILINHBI 164

B T.4.

KOMOWHUPOBAHHbIE 3aHATHUS 133

KOHTPOJIbHBIE paOOThI 7

OcHoBHOE coep:kanue’ 140

IIpodeccuonaibHO OPHEHTHPOBAHHOE CO/IEPKAHME (COAepKaHUe 20

NPHKJIATHOTO MOAY.JIsA)°

IpomexxyTounas atrecTanus® (nudpepeHIMpOBaHHBIN 3a4eT) 4

4 OCHOBHOE COJIEPKAHUE BKIIIOYAET COJEPIKATENbHBIE JIMHUU 110 ydeOHOMY mpeamery «Matematuka» (6a30Bbiit
ypoBeHb) DenepanbHOM 00pa3oBaTENbHON MPOTPAMMBI CPETHETO OOIIETO 00pa30BaHMS, YTBEPKICHHON MPUKA30M
MunncrepcrBa mnpocsenierns Poccwiickoit @enepammm ot 18 mas 2023 1. N 371 (B pemakumu Ilpumkaza
Munnpocsenienust Poccuu ot 9 oktsa6pst 2024 r. N 704).

> TIpodecCHOHATILHO OPUEHTUPOBAHHOE COMNEPKAHME MOMKET OBbITH PACTIPENECIEHO IO pasfieiam (TeMam)
WK CKOHLUEHTPUPOBAHO B paszaene [Ipuxnaanoit Moxyns

® MopmMa IPOMEKYTOUHON ATTECTAIMY M KOJIHUYECTBO YaCOB, OTBOJAUMBIX Ha €€ TPOBEICHUE, PETIAMEHTUPYIOTCS
yuebnbiM wranom OIT CIIO.
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2.2. TemaTuyeCKHH IJIAH U COACPKAHUE TUCIHUTIIUHBI

Conep:kanue y4yeOHOro MaTtepuasa (0OCHOBHOE M MPO(ecCHOHAILHO

" HCPABCHCTBA

PCHICHUIO MATCMATUUYCCKHUX 3aa4d U 3a4a4 U3 Pa3JIMIHBIX obacreit HAayKHu U peaHLHOﬁ
*ku3HU. CHCTEMBI U COBOKYITHOCTH pPallMOHAJIBHBIX ypaBHCHI/Iﬁ U HCPABCHCTB. Cucremsnl

HaumeHoBaHue pa3jie/ioB 7 . Oo0bem | @opmupyembie
" TeM OPHEHTHPOBAHHOE)', 1a0OpaTOPHbIEC U MPAKTHYECKHE 3AHATHSA, NPUKJIATHON 4acOB | KOMIETCHIHH
MOYJIb (IIPH HAJTHYHUU)
1 2 3 4
OCHOBHOE co/Iep:KaHue

Pasnen 1. [ToBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 16

Tema 1.1. Conepxanne yaeOHOro MaTepuaa 2

Ilens u 3anaun mMaTematuky | Llenb u 3ajaun MaTeMaTUKU MIPU OCBOEHUU ClieMaIbHOCTU. ba3oBble 3HAHUS U yMEHUS

pu OCBOCHMHM | IO MaTeMaTUKe B MPO(EeCcCHOHATHHOM M B MOBCEIHEBHOM AEATEIHLHOCTH. MHOXKECTBO,

CIELUAJIBbHOCTH. omnepanuu HajJ MHoOkecTBamu. Jluarpammel Jilniepa—BenHa. Mcnonb30BaHue TEOPETUKO-

MHoOXecTBa U JIOTUKa MHOXECTBEHHOI'O ammapara JJjisi ONWCaHWS pEeaJbHbIX TMPOILECCOB U SIBJICHUN B
npodeccHoHabHON JEeSTeNbHOCTH, MPU PEIICHWH 3a7ad W3 JPYTHX TUCIUILIMH. OK 01
Omnpenenenue, TeOpeMa, CIEICTBUE, T0KA3aTEIbCTBO OK 02

Tewma 1.2. Copepxanue yueOHOro MaTepuana 4 OK 03

Yucna v BIYUCICHUS Harypanenble u nenble yucna. [Ipu3Haku AenMMOCTH LENbIX 4ucell. PanuoHanbHbIE OK 04
yrcna. OOBIKHOBEHHBIE U JIECSITHUHBIE IPOOH, MPOLIEHTHI, 0ECKOHEUHBIE MEPUOTUIECKUE OK 05
npobu. ApudmMernyeckre Orepanud ¢ paldoOHAIBHBIMU YHUCIaMH, TpPeoOpa3oBaHUs OK 06
YUCJIOBBIX BbIpakeHuM. JlelicTBUTENbHBIE YKclia. PalnoHanbHbIE W UpPpALMOHATIbHBIE OK 07
yucina. ApudMeTudecKkue omneparuu ¢ JEHCTBUTETbHBIMU 4uciaMmu. [IpubnuxEHubie MK1.4
BBIYMCIICHMS], IPABUJIA OKPYTJIEHUs, TPUKUKA U OLIEHKA Pe3yJIbTaTa BEIUUCICHUN

Tema 1.3 Coneprkanue y4eOHOro MaTepuana 2

ToxnecTsa u | ToxxaecTBa W TOXKAECTBEHHbIE MpeoOpa3oBaHWs. YpaBHEHUE, KOPEHb YypaBHEHUS.

TOXIECTBEHHBIC HepaBenctBo, pemnienrne HepaBeHCTBA. MeToa WHTEpBaIoB. Pemenne nensix u apoOHo-

gfp606pa3OBaHH’I- paloHaJIbHBIX YpaBHEHUU M HepaBeHCTB. [IprMeHeHue ypaBHEHHIl M HEpaBEHCTB K

paBHEHHS

7 O6pasoBaTenbHas OPraHU3aLys BIIPABE CAMOCTOSTENLHO ONPENENIATh IIOCIEN0BATENLHOCTh U3YUEHUS PA3IETIOB M TEM, BXOIANINX B HUX, 4 TAKXKE MEPEPACTIPENETATH KOJIUIECTBO
4acoB ISl OCBOCHHSI OOYHYAIOIIUMHUCS Y4eOHOr0 Marepuaia C yd4eToM JIOTMKH (DOpMHpOBaHMS MPEIMETHBIX pPE3yJbTaTOB, OOLUIMX M TPO(ECCHOHANBHBIX KOMIETEHIIHUH,
MEXIPEIMETHBIX CBSI3€H C IPYTUMH TUCITUTUIMHAMHA 0011e00pa30BaTeIbHOT0 U 00IIenpodecCHOHATEHOTO IUKI0B yaeoHoro miana OIT CITO
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JINHEMHBIX ypaBHEHHU. PellleHne npukiagHbeiX 3a/1ad ¢ MOMOUIBIO CUCTEMBI JTUHEUHBIX
ypaBHEHUH

JNEWCTBUTEIILHOTO YHCIIa

IMPAKTUYCCKUX 3aJia4 U IPCACTAaBJICHUA JaHHBIX. CreneHs ¢ palrOHAJIBHBIM ITOKA3aTCJIEM.

Tewma 1.4. IIpodeccnonasibHO OPHEHTHPOBAHHOE COAep:KaHMe (COoAep:KaHHe TNPHUKJIIATHOTO 2
[IpouieHTHBIE  BBIYMCICHUS | MOAYJIA)
B npodeccroHanbHbIX | [IpMeHeHne apoOeit U MPOIEHTOB Ul PEUICHUS MPHUKIAMAHBIX 3aad W3 Pa3IHYHBIX
3a7a4ax oTpacieil 3HAaHMM W peanbHOH Ku3HU. [IpUONIMKEHHBIE BBIYUCICHHS, IpaBUIIA

OKpYIJIGHUs, NPUKUAKA M OLEHKa pe3ysbTaTa BbIYMCIEHUN. PasHble crnocoOsb

BBIUMCIICHUS] TPOLEHTOB. [IpOneHTHBIE BBHIYMCIECHUS B MPOQPECCHOHAIBHBIX 3a/avax.

IIpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MATEMaTUYECKUX 3a7ad U 3a1ad U3

pa3nuyHbIX 0071acTeil HAYKH U PeaTbHOM KU3HU
Tema 1.5. Copnepkanue yueOHOro MaTepuasa 2
IlocienoBaTenbHOCTH IlocnenoBaTenbHOCTH, CIOCOOBI 3amaHdsl  mociegoBaTeilbHOCTEH. MOHOTOHHBIE
U IIPOTPECCUH 1oCJIe10BaTeNbHOCTH. ApudMeTrueckas U reomerpuueckas nporpeccu. beckonedHo

yObIBaromasi reomerpudeckas mporpeccus. CymMma OeCKOHEYHO  YObIBaroIIen

reoMeTpuueckoil mnporpeccur. @opMysa CIOXKHBIX IpoueHToB. Mcmnosb3oBaHue

IIPOrPECCUU /ISl PELLICHUs] pealIbHbIX 3a/1a4 MPUKJIAJHOIO XapakTepa
Tema 1.6. Coneprxanue yueOHOro MaTepuaa 4
®yHKIMK U rpaduKu OyHk1Ms, ciocoObl 3a1anus pynkuuu. ['padux pynkunu. Bzaumuo odpatHblie GyHKIUU.

OO6nacth omnpeneseHus: 1 MHOXecTBO 3HaueHui ¢pyHkuuu. Hynu ¢pynkuuu. [TpomexxyTku

3HAKONOCTOAHCTBA. YETHBIE 1 HEUETHBIE QYHKIIMU

Kontposbnas padora no pasaenay 1.2 Bxonuoii konTposs
Pa3nes 2. Crenenn n kopuu. CreneHHas, NokaszareJibHasi M Jiorapupmuyeckas yHKIuu 32
Tema 2.1. Coneprkanne ydeOHOro MaTepuana 4 OK 01
Apudmerndeckuit KOpeHb Apudmernueckuil KopeHb HaTypaibHOM cremeHu. J[leiictBus ¢ apudmeTHuecKumu OK 02
N—01 CTENEeHM. KOpPHSIMHM N—OW CTEIICHH. OK 03
Tema 2.2 Conepxanue yueOHOro MaTepuasa 4 OK 05
Crenenu. CtanaapTHas Crenensb ¢ uenbiM nokaszareneM. CtannaptHas (opma 3anucu AeCTBUTEIBLHOTO YHCIIA. OK 06
dopma 3amucu Hcnonb3oBanue mnoaxofsmeil GpopMbl 3amucu JEHCTBUTENBHBIX YUCEN JUIS PELIeHHS I%Ij ;)74

8 Yachl KOHTPOJILHBIX PabOT YUTEHBI B COAEPIKAHUI YUEOHOTO MaTEPUaIa M BXOIAT B O0IIEE KOJIMYECTBO YACOB 10 Pasiely
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CpoiictBa crenenu. IlpeoGpa3oBanue
palLMOoHAIBHBIM I10Ka3aTeNIeEM

BBIDOKEHUH, coAepXkallluX CTENEeHU C

Tema 2.3. Copepxanne yaeOHOT0 MaTepuaa 2
CrenenHas GpyHKUUsA CrenenHas (QyHKIMS ¢ HaTypajbHBIM U LiENbIM IOKa3areneM. EE cBoiicTBa u rpadux.
CoiicTBa U rpaduK KOpPHS N-0i CTENEHU
Tewma 2.4. Uppanmonanpasie | Coneprkanrue yaeOHOTO MaTepraia 4
ypaBHEHHUs M HEPABEHCTBA | PemieHue uppanvoHaJbHbIX YPaBHEHUN U HEPABEHCTB
Tema 2.5. Ilokazarenbnble | Comeprkanrue yueOHOTO MaTepraia 4
ypaBHeHMs U HepaBeHCTBA | [lokasaresibHbIC YpaBHCHHUSI U HEPABCHCTBA
Tema 2.6. Conepxanne yaeOHOro MaTepuaa 4
Jlorapugm uncna. Coiictsa | Jlorapupm uucna. JlecaTuuHble W HarypaibHble Jorapudmel. I[IpeoOpasoBanue
JorapugmMoB BBIpOKECHUH, COJIEpKAIIUX JIOTapruPMBbl
Tema 2.7. IlokaszarensHas | Conep:kaHue yueOHOro Marepuasia 4
u norapudmuueckas | [TokazatenpHass ¥ sorapudmuueckas (yHKIMH, WX CBOWCTBA ©  TrpaduKH.
byHKLHNY, ypaBHeHus, | Jlorapudmuueckue ypaBHEHUS 1 HEPABEHCTBA
HEPAaBEHCTBA
Tema 2.8. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHUE (COAEPKAHHE INPHKJIATHOIO 4
Jlorapudms! B mpupoe MOYJIs1)
U TEXHHKE ITpumenenue norapudma. Mcropus pazButus mareMaTuku. Jlorapudmuueckas crupaib
B npupojge. Ee maremarndeckue cpoiictBa. Mcmonbp3oBanue rpadukoB GyHKIUNA A
HCCIIEIOBaHM MPOLIECCOB U 3aBUCUMOCTEN, KOTOpPBIE BOZHUKAIOT IPU PELLIEHUU 3a1a4 U3
pa3anyuHbIX 00JacTel HAYKU M peasIbHOM JKHU3HU
Tema 2.9. Coneprxanue yueOHOro MaTepuasa 2
[Ipumenenue ypaBHeHUH, Hcnonb3oBanue rpadukoB (YHKUUN Ui pelIeHHs YpaBHEHUH U JMHEHHBIX CHCTEM.
CHUCTEM U HEPABEHCTB [Ipumenenue ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTHYeCKUX 3ajad U
K pEILIeHUIO 3a/1a4 3aJ1a4u U3 pa3IMyuHBIX 00JacTel HAYKU M peaslbHOU JKU3HU
KountpoJsbHas padora no pazueny 2
Pa3nea 3 Ilpsimble M JIOCKOCTH B IpocTpaHcTBe. KoopaAMHATHI M BEKTOPBI B IPOCTPAHCTBE 26 OK 01
Tema 3.1. Coneprxkanne y4eOHOT0 MaTeprasa 4 OK 02
Ilosropenue mnanuMerpuu. | OcHoBHbIE (GUTYpHI, (aKTBl M TeopeMbl IUTaHUMEeTpuH. OCHOBHBIE IOHSTHSA OK 03
OcHOBHBIE IIOHATHA | cTepeoMeTpud.  Touka, TmpsMas, IJIOCKOCTh, MpocTpaHcTBO.  [lonsATne 00 OK 05
CTEpPEOMETPUN aKCHOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U CIIEJICTBUS U3 OK 07
HHX 11K 1.4
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Tema 3.2.
[TpsiMBIe ¥ TIIOCKOCTH
B MIPOCTPAHCTBE.

[TapayieIbHOCTh  TIPSIMBIX,
OpsIMOM ¥ IUIOCKOCTH,
IUIOCKOCTEHN

Cojnepkanue y4eOHOro MaTepuaia

B3aumHOe pacnonokeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TapaJUICIbHbIE U
CKpeuBaromuecs npsamele. [lapamiensHOCTh NPAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE:
IapajuleJIbHble  NpsMBIE B IPOCTPAHCTBE, IMApPALIEIBHOCTh  TPEX  INPSAMBIX,
[apaJUIEIbHOCTh IIPSAMOM M IUIOCKOCTH. YIUIBI C COHAIPAaBICHHBIMM CTOPOHAMH, YIOJI
MEXIy IpsAMBIMM B IIPOCTpaHCTBe. [lapajenbHOCTh INIOCKOCTEH: MapajulesibHbIe
IIJIOCKOCTH, CBOMCTBA NapajUICNIbHBIX IUIOCKOCTEH. IIpocreiiime NpoCTpaHCTBEHHBIE
(GUrypsl Ha IJIOCKOCTH: TETPa’Ip, KyO, mapajuleJenuie], IOCTPOCHUE CeUeHHM

Tema 3.3.

[leprieH IUKYISIPHOCTD
TIPSIMBIX

M IIJIOCKOCTEH

Cojnepkannie yu4eOHOro MaTepuaia

[lepneHIUKYISIPHOCTh MPSAMOM M IUIOCKOCTU: MEPHEHIUKYISIPHbIE TMpSMbIE B
MPOCTPAHCTBE, MPSIMbIC MapaJJICIbHBIE U TMEPIEHIUKYISIPHBIE K TUIOCKOCTH, MPU3HAK
MEPIEeHIUKYISIPHOCTH TPSMON U IIOCKOCTH, T€OpeMa O MPsIMOU MepreHANKYISIPHON
IJIOCKOCTH

Tema 3 .4.
VYriasl MeXAy MPSIMBIMU
U IUIOCKOCTAMHU

Copepxanue yueOHOro MaTepuana

Yribel B NPOCTPAHCTBE: YroJI MEXAY HIPSIMOM M IUIOCKOCTBIO, JBYTPAHHBIA YTOII,
JIMHENHBIN yTOJ1 IBYTPaHHOrO yria. [leprnenauKyIisip 1 HaKJIOHHbBIE: PACCTOSIHUE OT TOYKU
710 TJIOCKOCTH, PacCTOSTHUE OT MPSMOM /10 IIIOCKOCTH, MPOEKIUs (PUTyphl HA MIIOCKOCTb.
[lepneHIUKYIAPHOCTD IUIOCKOCTEN: NMPU3HAK IEPIEHIUKYIPHOCTH JBYX IUIOCKOCTEH.
TeopeMa 0 TpEX NepPHEHANKYISIPAX

Tema 3.5.
KoopaunaTsl 1 BEKTOpBI
B [IPOCTPAHCTBE

Copep:xanne yueOHOT0 MaTepuana

Bektop Ha miockoct M B npocTpaHcTBe. CIIOKEHME M BBIYMTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasnoxkeHue BekTOopa MO TPEM HEKOMIUIAaHAPHBIM
BekTopaM. IIpaBuno napamnenenunena. Pemenue 3amad, CBA3aHHBIX C NIPUMEHEHUEM
IIpaBUJl ACUCTBUI ¢ BeKTOpaMH. [IpsMoyronbpHas cucreMa KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. IIpocreiimue 3amaun B KoopAuHaTax. YToji MEXIy BEKTOPaMHU.
CkansgpHOoe mNpPOU3BEACHHE BEKTOPOB. BbluucieHue yrioB Mexay TMpsSMBIMA H
10ckocTsiIMU. Koop/iMHAaTHO-BEKTOPHBIN METOJI IPU PELIEHUH T€OMETPUUECKHX 3a]a4

Tema 3.6.
[IpsimMble 1 TIOCKOCTH
B HpaKTI/I‘—IeCKI/IX 3agadyax

IIpo¢eccnona/ibHO OPHEHTHPOBAHHOE COAEPKAHUE (COIePKAHME TPUKIIATHOTO
MOJLYJIst)

Pacrionokenne mpsMBIX M TUIOCKOCTEH B OKpYy’KaromeM Mupe (Mpupoje, MCKYCCTBE,
apXUTEKTYype, TEXHHKE). Perienre npakTHKO-OpUEeHTUPOBAHHBIX 3a/1a4

Tema 3.7.

Coneprxkanne y4eOHOro MaTeprana
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Pewenne 3anau. Ipsimele
U IJIOCKOCTH, KOOPIMHATBI
1 BEKTOP

Pemrenue 3a1au Ha Hax0XK/IEHUE TEOMETPUUECKUX BEJIMYMH C UCIIOJIL30BAHUEM alllapara
BEKTOPHOM ayireOpsl

KonTtpoJsbHnasi pabora no paszaeny 3

Paznen 4. OcHoBbI TpUroHOMeTpHHU. TpUroHOMeTpHUYeckne GyHKIIUN 20
Tema 4.1. Copepxanne yueOHOTo MaTepuaa 4
OCHOBBI TPUTOHOMETPUU CuHyC, KOCHHYC U TaHT€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOTO  apryMeHTa. TpuroHomerpudeckas  OKpPYXHOCTb,  ONpe/AEICHUE
TPUTOHOMETPHUECKHUX (DYHKIIMI YMCIOBOTO apryMeHTa
Tema 4.2 Ocnosuble | Coneprkanue y4eOHOTO MaTepralia 4
TPUTOHOMETPHYECKHE [IpeoOpa3oBanue TPUTOHOMETPHUECKUX BhIpaKeHUH. OCHOBHBIE TPHUTOHOMETPHUYECKHUE
TOX/IECTBA hopMyJIBI
Tema 4.3. Copepxanne yaeOHOro MaTepuaa 4
Tpuronomerpuyeckue Oyukuus. [lepuonnueckue dpynkuuu. Tpuronomerpuyeckue QyHKINUU, UX CBOWCTBA U
GyHKIMM, MX CBOWCTBA U | rpaduku
rpaduxu OK 01
Tema 4.4. Coneprxanne yueOHOro MaTepuasa 4 OK 02
Tpuronomerpuueckue Pemenne  TpuroHomerpuueckux — ypaBHeHHH. [Ipumepsl  TPUTOHOMETPUYECKHUX OK 03
YPaBHEHUsI ¥ HEPABCHCTBA | HEPAaBEHCTB OK 04
Tema 4.5. IIpodeccHoHaNBLHO OPHEHTHPOBAHHOE CcoJepkanue (Coxep:KaHue NPHUKJIATHOIO 2 OK 05
Hcnons30oBanue MO/LY.JI51) OK 06
TPUTOHOMETPUHU [IpoBeneHue MpakTUYECKUX pacyeToB Mo (opMmyiaM TpuroHomerpuu. Vcnosnbp3zoBaHue IIK 1.4
B poeccnoHanbHo cdepe | rpadukoB GYHKIUI TS UCCIICTOBAHUS TIPOLIECCOB M 3aBUCUMOCTEH, KOTOPBIE BOSHUKAIOT
IIPU PELICHNH 33134 U3 IPYTUX YUeOHbIX JUCHUIUIMH U peabHON KU3HU
Tema 4.6. Coneprkanne ydeOHOro MaTepuana 2
Pemenune 3aj1a4 | TpuroHoMmeTpudeckne QYHKIMH, TOKJISCTBA U YPABHEHUS
TPUTOHOMETPHUHU KoutpoJabsHas padora no pazaeny 4
Pazgesn S. MHOrOrpaHHMKH M TeJIa BpallleHU sl 24 OK 01
Tema 5.1. Conepxanue yueOHOro MaTepuasa 6 OK 02
MHororpaHHHKH [loHATHE MHOTOTpAaHHHWKA, OCHOBHBIC JJIEMEHTHl MHOTOTPAaHHUKA, BBIMTYKJIbIE W OK 05
HEBBITYKJIble MHOTOI'paHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yroapHas npusma; OK 06
TpaH W OCHOBAHHsS TPHU3MBI; TpsMas W HAKIOHHAs NpPU3MBI; OOKOBas W TOJHAS OK 07
MOBEPXHOCTh MNpHu3MbL. [lapayuienenunen, NpsAMOYTOJNBHBIA Mapajuleienunes] M ero MK 1.4

coiicTBa. [lupamua: n-yronpHas nupamMuia, fpaHd U OCHOBAHUE MUpaMUIbl; O0KOBask U
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[I0JIHAsl IOBEPXHOCTh IMPAMMJIbl; MpaBUIbHAs M YyCe4€HHas NUpaMuia. DJIEMEHTHI
IpU3MBbl U NUpaMUAbl. BbruncieHue 371eMEeHTOB MHOIOTPAaHHHMKOB: péOpa, AMaroHaiu,
YTJIbL

Tema 5.2.

[IpaBunbHbBIE
MHOTOTPaHHUKH.

[Inomane IIOBEPXHOCTHU
MHOT'OTPaHHUKOB

Copepxanue yueOHOro MaTepuana

[IpaBuiibHBIE MHOTOTPAHHUKH: IOHSATHUE NPABWIBHOIO MHOTOTPAHHMKA; MpPaBUIIbHAS
IIpU3Ma U IpaBWIbHAs NUPAMMA; NIPaBUIIbHAS TPEYTOJIbHAS NMUPAMHUIA U NPABUIbHBIN
TeTpasap; KyO. [IpencraBieHue o mpaBUIbHBIX MHOIOIPAaHHUKAX: OKTa’p, NOAEKadIp U
ukocasap u Ap. CedyeHus npusmsl U nupamuabl. [lnomans G0KOBOH NMOBEPXHOCTH U
IIOJIHOM MOBEPXHOCTU MNPSAMOM MPHU3MBI, IUIOIIAJb OCHOBAHUN, TeopemMa O OOKOBOMA
MIOBEPXHOCTU MpsAMON mnpu3Mel. Ilmomans OOKOBOH MOBEPXHOCTH U IMOBEPXHOCTH
[paBWIbHOM NHUpPaMU[bl, TEOpeMa O IUIOMEAAU OOKOBOM IOBEPXHOCTH YCEUEHHOMN
IUPAMMIBI

Tema 5.3.
Temna Bpamienus

Copnepkannie yqyeOHOro MaTepuaia

[unuuapuyeckass MOBEPXHOCTb, OOpasylolye IMIMHAPUYECKON IOBEPXHOCTH, OCh
HHHHHI{pHHGCKOﬁ ITOBCPXHOCTH. HI/IJII/IHIIpI OCHOBaHMS M OOKOBasd IMOBCPXHOCTD,
oOpasyrolias M OCb, IUIONAAb OOKOBOM M TOJHOM noBepxHocTH. KoHuyeckas
MIOBEPXHOCTh, O0Opa3yolne KOHMYECKONH MOBEPXHOCTH, OChb M BEpIIMHA KOHMYECKOM
noBepxHocTu. KoHyc: ocHOBaHME M BeplIMHA, 00pa3yrolas U 0ch, IOl OOKOBOH U
IOJIHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yroIiye U BbICOTa, OCHOBaHMS U OOKOBast
noBepxHocTh. Cepa U map: HEeHTp, paguyc, TUaMeTp, IUIOMAb OBEPXHOCTH chephl.
B3auMHoe pacnonoxkeHue cpepbl M IIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe,
wiomaas cepsl. M3o0paskeHne Ten BpallleHusl Ha IUIOCKOCTH. Pa3BépTka muwimHapa u
KOHyca

Tema 5.4.
O0BeMBI u TUIOIIA N
MOBEPXHOCTEHN TeN

Copep:xanne yueOHOT0 MaTepHana

[Tonstue 06 06bEMe Tena B mpocTpancTBe. OCHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema
00 00bEME MPSAMOYTOJIFHOTO NapajieNienuIea U CIeCTBUS U3 He€. 00beM MUpaMuIbl 1
npu3Mbl. O0BEM HUIIMHApa, KoHyca. O6bEM mapa u miomanb cepsl. [logo6HbIe Tena B
npoctpaHcTBe. COOTHOLICHUSI MEXTy MJIOUIAIIMU TOBEPXHOCTEH, 00bEMaMU 1MOT00HBIX
ten. CedeHus mumHApa (MApalIeIbHO W TMEPIEHAMKYISIPHO OCH), CEYCHHs KOHyca
(mapajuieIbHOE OCHOBAaHMIO U TPOXOJINEe 4Yepe3 BEpUIMHY), CEUeHHs Iapa.
MHororpaHH1K, ONMKUCAaHHBIA OKOJIO cdepsl; chepa, BOUCAHHAS B MHOTOTPAHHUK WIH B
TEJIO BpAIEHUs

Tema 5.5.
JIBM>KeHUE B MPOCTPAHCTRE.

IIpodeccnonabHO OPHEHTHPOBAHHOE COAepP:KAHHE (COAep:KAHHEe TMPHUKIATHOIO
MO/1YJIfA)

27




CeueHnss ¥ KOMOWHALIUHU
IIPOCTPAHCTBEHHBIX (DUTYP

CuMMeTpust B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEJIBHO TOUYKH, MPSMOM, IMIOCKOCTH.
OneMeHTbl ~ CUMMETpPUM B NHpaMUAax,  Napajulelenunenax,  NPaBUIbHBIX

B npoeCCUOHATIBHBIX | MHOTOTpaHHUKaX. CHMMETpHsI B IPUPOJIE, apXUTEKTYpe, TEXHUKE, B OBITY, B TPO(ECCHH.
3aziayax Vcnonb3oBaHue ABMXKEHUM B MPOCTPAHCTBE MpH pelieHuu 3anad. Iloctpoenne ceuenuit
MHOTOTPAaHHUKOB M Ten BpamieHus. Meron cienoB. KomOuHanumst Ten BpamieHHs |
MHOTI'OIpaHHHUKOB. Vcnosibp3oBaHne KOMOMHAIMA MHOIOIDAaHHMKOB U TEJl BpallleHHs B
[IPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4ax
Tewma 5.6. Coneprkanue y4eOHOro MaTepuasia 4
Pemenne 3a1a4. | Beiuucnenue BenuuuH (1JIMHA, Yyroj, o0bEeM, IJIOMA[Ab TOBEPXHOCTH) T€OMETPHUUECKHUX
MuororpanHukd W Tena | ¢puryp, HCHONB3ys u3ydeHHble Qopmynsl u  Meronbl. llocTpoenue cedeHuit
BpallleHus MHOTOTPaHHUKOB METOJIOM CIJIEJIOB, BBINOJIHEHHE (BBIHOCHBIX) IUIOCKHUX YepTexed u3
PUCYHKOB NPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y
KonTtpoJsbHasi pabora 1o pasgeny 5
Pasnen 6. [IpousBoaHasi u nepBoodpazHasi PyHKIUH 22
Tewma 6.1. Copepxanue yaeOHOro Marepuaa 2
MOHOTOHHOCTb u | [IpoMeXyTKH MOHOTOHHOCTH (YyHKIMH. MaKCUMyMbl ¥ MHUHUMYMBI (DYHKITUH.
IKCTPEMYMBI ¢Gynxumu. | Haubonpliee 1 HaMMEHbIIIee 3HaYCHHE (PYHKIUH HA TIPOMEKYTKE
Touku 3kcTpeMyma
Tema 6.2. Coneprkanne ydeOHOro Matepuana 2
ITonsatne  wenpepbiBHOCTH | HempepsiBHBIC GyHKIMUA. MeTO HHTEPBAJIOB ISl PEIICHNsT HEPABESHCTB
GyHKIIH. Meron
UHTEPBAJIOB
Tema 6.3. Coneprxanue yueOHOro MaTepuasa 2 OK 01
[IpounsBoHasl. [IpousBonnas QyHkuuu. ['eomerpuueckuii M (U3HMUECKUH CMBICI IPOU3BOJHOM. OK 02
I'eomeTrpuuecknit u | IIpousBoHbIe 31eMeHTapHBIX (QYHKIHMHA. DOpMyIIbl HAXOXKAEHUS TPOU3BOJIHON CYMMBI, OK 03
(1)I/I3I/ILIeCKI/II71V CMBICH | IPOU3BENIEHUS U YaCTHOTO (PyHKIUH OK 04
IIPOU3BOJHON OK 07
Tema 6.4. MonotonHocts | Comeprxanue yaeOHOTO MaTepuaia 2 K 1.4
GYHKITIH. Touku | [IpumMeHeHre MPOU3BOIHON K UCCIIEJOBAHUIO (PYHKIIMI HA MOHOTOHHOCTh U 9KCTPEMYMBI
JKCTpeMyMa
Tema 6.5. Conepxanue yueOHOro MaTepuasa 2

Haubonbiiee u HameHb1Iee
3Ha4YeHUs (QYHKIUU

Haxoxnenne HauOonblIero W HaWMEHBUIETO 3Ha4YeHHs (QYHKIUU Ha OTpe3Ke.
IIpuMeHeHHE NPOM3BOMHOM I HAXOXKACHUS HAWIY4dlIEro PELICHHs B IPUKIIAIHBIX
3aJla4yax, s OlpeieJIeHUs] CKOPOCTH IMpoLiecca, 3a1aHHOr0 opMyJIoi UK rpa@uKoM
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Tema 6.6. Haxoxnenue | IlpodgeccnoHalbHO OpPHMEHTHPOBAHHOE CO/iep:KaHHe (CoAep:KaHUe TPHUKJIIATHOIO 6
ONTUMAJIBHOTO Pe3yJIbTaTa C | MOAYJIsI)
MOMOIIbIO IPOU3BOIHOMN [Ipuknagnpie 3amaud, B TOM 4YHUCIE COLUAIBHO-DKOHOMHUYECKOTO M (PHU3UYECKOTO
XapakTepa, X peleHre CPEeICTBAMU MaTeMaTHUECKOro aHaJIn3a
Tema 6.7. Copepxanne yueOHOTo Marepuaa 2
[TepBooOpaznast pyHKIUN ITepBooOpasnas. Tabnuia nepBooOpa3HbIX
Tema 6.8. Copepxanne yueOHOro MaTepuana 2
[Inomane KpuBOIMHEWHOW | IHTETpal, ero reoMeTpuyYecKHii W (U3UYeCKUd cMbICI. BblumcieHue HWHTErpaia 1o
Tparneuuy. ®opmyna | popmyne Hetorona-Jleitbuuma
Herorona — JleitOHuma
Tewma 6.9. Conepxanne yaeOHOro MaTepuaa 2
[Ipumenenue npousBoHON | Pemenue 3amad Ha IpUMEHEHNE TPOU3BOTHON U MHTETPaIa ISl BEIYACICHUS (PU3UYECKHIX
U 1IepBo00Opa3HOi PyHKLIMK | BENWYMH U IUIOIIAEH
KountpoJabsHas padora 1o pazzaeny 6
Pasnen 7. Teopusi BeposiTHOCTEH H CTATHCTHKA 20
Tema 7.1. Copepxanne yaeOHOro MaTepuaa 2
[TpencraBnenne JaHHBIX IIpencraBneHue JaHHBIX C MOMOLIbIO TaOnull U auarpamm. CpenHee apupMeTHUYECKOE,
U OIMCaTeNbHAs CTATUCTHKA | MEMaHa, HAauOOJbIlIee M HaWMEHbIIee 3HAUYEHHWs, pa3Max, JIUCIEpCHs, CTaHAApTHOE
OTKJIOHEHHE YHCIIOBbIX HA0OpOB
Tema 7.2. Coneprkanne y4eOHOro MaTepuana 2
Crnyyaiinble cOOBITHS. Cayuvaiinble SKCIIEpUMEHTHI (OIBITHI) U ClTydaiiHble COOBITHS. DJIeMEHTapHbIe COOBITHS
Omnepanun Hajx COOBITUAMH | (MCXO/bI). BeposTHOCTh CIy4ailHOTO COOBITHS. BJIM30CTh 4YacTOTBI W BEPOSITHOCTH
coObITHil. CiydaiiHble ONBITHI C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMH.
BeposiTHOCTH COOBITHI B OIBITaX C PABHOBO3MOYKHBIMU JIEMEHTAPHBIMU COOBITUSIMH.
Omnepauuu Hajx COOBITHAMMU: NepeceueHne, 00beIUHEHNE, POTUBOIOJIOKHBIE COOBITHS. OK 01. OK 02
Juarpammbl  Oinepa. @opMyna CIOKEHHS BEPOSTHOCTEH. YCIIOBHAs BEPOSITHOCTD. OI& 03 ’
YMHOXkEHUE BeposATHOCTEHN. [lepeBo ciyuyaniHOro skcnepumenra. dopmyiia MomaHOU OK 0 4’
BeposTHOCTH. HezaBucumble cOObITUS OK 06
Tema 7.3. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAepPKAHUE (COAepKaHHe NPHUKJIATHOIO 4 K 1.4
BeposTHOCTB MOLYJIst)
B npodeccuoHanbHbIX | [lepBuunas 00pabOTKA CTATUCTUYECKHMX AaHHBIX. | paduyeckoe UX MpeACTaBICHHE.
3aayax HaxoxneHue cpenHUX XapakTepHUCTUK, HaOmronaeMbIX JaHHBIX. OlleHKa BEpOSTHOCTU

cOOBITHS B MPO(EeCCHOHANBHOM IeSTeNbHOCTH, pelieHre NpodecCHOHANBHBIX 33/1a4 Ha
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BEPOSITHOCTh COOBITHSI, NPUMEHEHHE CTATUCTUYECKMX METOJOB JUIS  PEIICHHS
po¢ecCHOHATIbHBIX 3a]1a4
Tema 7.4. Copepxanne yaeOHOT0 MaTepuaa 2
OnemeHTsl KOMOMHaTopukn | KomOuHaTopHOe mpaBmiio ymHoxxeHus. [lepectanoBku u dakropuain. Yuciao coyetanuii.
Tpeyronpuuk [Tackans. @opmyna 6unoma HeioToHa
Tema 7.5. Coneprxkanue y4eOHOro MaTepuasa 2
Cepun mocnenoBatelbHbIX | bUHApHBIH Cily4yaiiHbIN ONBIT (MCIIBITAHUE), YCIIEX U Hey/aya. He3aBucHMbIe HCITBITAHMUSI.
UCIIBITAaHUHI Cepus He3aBHCHMBIX UCIBITAHUHN 1O NepBOro ycnexa. Cepus HE3aBUCUMBIX MCIIBITAHUN
bepHym
Tema 7.6. Conepkanue yueOHOro MaTepuasa 4
. Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOcTeH. Jluarpamma pacrpeneincHus.
CrnyualiHple BEIWYMHBI U I . 6
pUMEPBI pacipeieleHU, B TOM YHUCIIe, TEOMETPUYECKOE U OMHOMUAIIBHOE.
DacpEICIICHIA. UucnoBele XapaKTEpUCTUKU CIyYalHBIX BEJIMYMH: MaTEMAaTHYECKOE OKHIAHUE,
MaremaTnueckoe 0XKUIaHnue
I JUCHepcuss U CTaHJApTHOE OTKJIOHEHHE. lIpumepbl NMpUMEHEHHs MaTeMaTUYeCKOro
Ly HaUHON BETHHIHET OKUJaHMsl, B TOM YHCJIE B 3a/1a4aX U3 IIOBCEIHEBHOM KU3HU. MaTeMaTHUECKOE OKUAHHUE
OWHApHOH Cciy4yailHON BenMMYMHBL. MaTeMaTH4ecKOoe OXHIAHHE CyMMBI CITydailHBIX
BEIMYMH. MaTeMaTn4ecKoe 0’KUIaHue U AUCTIEPCUs TEOMETPHUUECKOro M ONHOMHUATBHOTO
pacrpeneseHun
Tema 7.7. Conepxanue yueOHOro MaTepuasa 4
3akoH  OONBIIMX  YHCEN. | 3aKOH OOJBIIUX YHCEN U €r0 POJib B HayKe, MpUpoe U obIiecTBe. BbIOOpOUHBIH METO
HenpepeiBable  ciy4aiHble | uccnenoBanuil. [IpuMepbl HeMpepbIBHBIX ClydyaiHbIX BeluuuH. [IoHATHE O TUIOTHOCTH
BEJIMYMHBI (PACHpe/IeNICHNs) | pacipeelicHus. 3alaud, NPUBOJIIUNE K HOPMalIbHOMY pacmhpezaeieHuto. [loHstue o
HopmansHoe HOPMaJIbHOM paclpeaeIeHuN
pacmpeneseHue KonTtpoJsbHasi pabora 1o Temam pazjnena /
Ipomexxyrounas arrectanus ([uddepenunpoBanHblii 3a4er) 4
Bcero: 164
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3. YciaoBus peajm3ainuu NporpaMmmal 001eo00pa3oBaTebHOM TUCIHUILIHHBI
3.1. lna peanu3anyy NpoOrpaMMbl JUCHHMILVIMHBI J0/LKHbI OBbITH IPe1yCMOTPEHbI

cJIeyIolue crenuaabHble MOMEeIeHNs

Peanu3anuss nporpaMMbel JUCHMIUIMHBI  TpeOyeT Hamuuus Yy4yeOHOro KaOHHeTa
MaTeMaTHKH.
TexHuueckue cpencTBa 00y4eHus:
- KOMIUIEKT YepTEKHOT0 000PYJOBAHUS U MPUCTIOCOOJIEHUH 15 IIKOJIBHON TOCKH (TPEYTrOIbHUK,
TPaHCIOPTUP, LUPKYJIb, IUHEHKA);
- MOJIEJH JUI U3YYEHUS TeOMETPpUUYECKUX (QUTYp (JacTH LIENOro Ha Kpyre, TPUTOHOMETPUIECKUI
KpYT, CTepEOMETpUIECKHi Habop, HAOOPBI TEOMETPUUECKIX MOJIeNei U (UTYp C pa3BEPTKON).
3.2. UndopmanmonHoe odecrieyeHne peaaTu3amun NporpamMmmbl

JUis peanu3aldy OpOrpaMMbl JUCHMIUIMHBI OMOIMOTEUHBIH (OHJ 0O0pazoBaTeIbHOM
OpraHu3aly JIOJDKEH MMETh IEYaTHBIC /MM AJIEKTPOHHBIE YYEOHHKH W pa3paboTaHHBIE B
KOMIUIEKTE C HUMH Y4yeOHble MOCOOMs (IIpU HAJIWYMH), JOMYIIEHHbIE K HCIOJIb30BAHUIO NPU
peanu3alMy  00pa30BaTENbHBIX IPOrpaMM  CpelHEero MpodeccCHoHalIbHOro 00pa30BaHUs,
peanu3yeMbIX Ha 6a3ze OCHOBHOTO 00IIEro 06pasoBanHus’.

[Ipn peanuszanuu nporpamMmbl AMCHUILIMHBI BO3MOXKHO HCIIOJIb30BAaHUE 3JIEKTPOHHBIX
0o0pa3oBaTeNbHbIX  PECYpPCOB,  JOMYIIEHHbIX K  HCIOJNb30BaHUIO MpPU  peau3aluu

O6pa3OBaTeJ'IBHBIX nporpaMm CpCaHEero 06]].[61“0 06pa30BaH1/15110.

® Tlpukas MunucrepcTBa npocsemenust Poccuiickoit @eneparuu ot 5 Hosa0ps 2024 r. N 769 «O0 yTBep*,IaeHHU
(enepanbHOTO NEpeyHs y4eOHUKOB, AOMYIIEHHBIX K HCIIOJIB30BAHUIO MIPU PEATN3aH HMEIOIINX FOCYIapCTBEHHYIO
AKKpeIUTAMI0 00pa30BaTEeNBHBIX MPOTPaMM HAYAIBHOTO OOIIEro, OCHOBHOTO OOIIEro, cpemHero oOmero
00pa30BaHMsI OPTaHU3AIMSIMH, OCYIIECTBISIONIIMH 00pa30BaTEIbHYIO IeSTeIbHOCTD, M yCTAHOBICHNH MTPEACIEHOTO
CPOKa MCIIOJIb30BAaHMSI MCKIIOYCHHBIX yYeOHUKOB M pa3pabOTaHHBIX B KOMIUICKTE ¢ HUMHU y4eOHBIX mocoOuii» (B
aKTyainpHOH penakium). CcplIKa Ha YKa3aHHBIA TpUKa3 akTyanbHa Ha 20.02.2025 .

10 TIpuka3 MunmucrepcrBa npocsemenus Poccuiickoit ®enepannu or 18 mrons 2024 . N 499 "O6 yTBepxaeHun
(enepasbHOrO TEpeyHsl BIIEKTPOHHBIX O0pa30BaTENbHBIX PECYpCOB, JOMYLICHHBIX K HWCIIOJIB30BAHUIO NPHU
peanu3aly MMEIOIIMX TOCYAapCTBEHHYIO aKKpEAWTALHWI0 00pa3oBaTeNbHBIX MPOrpaMM HayallbHOTO OOIIero,
OCHOBHOTO 0011Iero, cpefHero oodmero obpasoBaHus» (B akTyanbHOM pemakuuu). CchUika HA yKa3aHHBIH IpHKa3
aktyanbHa Ha 20.02.2025 1.
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4. KOHTpPOJIb U OLIeHKA Pe3yJIbTATOB OCBOEHUS 00111€00pa30BaATEIbLHON TUCUUIIIMHBI

KOHTpOJ'IB U OHEHKa pC3yJibTaTOB

OCBOGHHUSI 00IIe00pa30BATEILHON  TUCIUTLINHBI

PaCKpBIBAIOTCS Yepe3 AUCIUIIMHAPHBIC Pe3YyIbTAThl, HAIIPABJICHHbIE HA (POPMHUPOBAHUE OOLTHX U

HpO(l)eCCI/IOHaJ'IBHI)IX KOMHeTeHHHI;'I 110 pasjaciiaM U TEMaM COJACpKaHHUA y‘IC6HOl"O Martcpuralia.

Oomasi/npodeccuoHanbHast Pa3znen/Tema Tun OLEHOYHBIX
KOMIIeTeHI U MeponpusTHs

OK 01. Beibupars cmnocobwsr | Tema 1.1, 1.2IT-0/ct?, 1.3, TectupoBanue

perieHus 3amau | 1.4I1-o/c, 1.511-0/c, 1.6. YcTHBIN onpoc
npodecCHOHATBLHOM Temsr 2.1- 2.7, 2.8 I1-o/c, | MaremMaTnyecKuii JUKTAHT

ACATCIIBHOCTH IPHUMCEHUTEIIBEHO
K Pa3JIMYHbIM KOHTCKCTaM

2.9.
Temer 3.1 - 3.5, 3.6I1-0/c,
3.7.
Temer 4.1 - 4.4, 4.511-0/c,

[IpencraBnenue
pe3yIbTATOB MPAKTUUYECKUX
pabor

KonTponbhas padora

4.6. BrmosiHenue 3aJaHUNA

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

5,4, 5.5I1-o/c, 5.6. aTTeCTAlluU

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

6.7-6.9.

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

714-1.17.
OK 02. Ucnoms3zoBare | Tema 1.1, 1.2I1-o/c, 1.3, | TecrupoBanme
COBpeMeHHbIe cpencTBa mowucka, | 1.4I1-o/c, 1.511-o/c, 1.6. YcTHbI onpoc
aHaym3a W uHTepnpertammu | Temsr 2.1- 2.7, 2.8 I1-o/c, | MaTemaruuecKkuii AUKTAHT
uHpopManuy, 2.9. IIpencraBnenue
u nHpopmanronHsle TexHonorun | Temer 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB NPaKTUYECKUX
IS BBITTOTHEHHUS 3amay | 3.7. pabot
npodeccuoHanbHOM Temsl 4.1 - 4.4, 4.511-0/c, | KontposbHas pabota
JEeSITEIbHOCTH 4.6. Brimonnenue 3a/laHuit

Temwr 5.1, 5.2, 5.3[1-0/c, | mpomexXyTOUHOM

5,4, 5.511-0/c, 5.6. aTTecTaluu

Temer 6.1 - 6.5, 6.611-0/c,

6.7-6.9.

Temsr 7.1, 7.2, 7.311-o/c,

14-1.7
OK 03. [TnanupoBats | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
U peanusoBbiBaTh coOctBenHoe | 1.4I1-o/c, 1.511-o/c, 1.6. YcTHBIN ompoc
npodecCuoHaAIbHOE Temwr 2.1- 2.7, 2.8 TI-o/c, | Marematndeckuii JUKTAHT
u JTUYHOCTHOE pa3Butue, | 2.9. [IpencraBienue
MPEAIPUHUMATEIBCKY IO Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yapTaTOB MPaKTHYECKUX
NEeATEILHOCTD 3.7. pabot
B npodeccuonansHoil cdepe, | Temsr 4.1 - 4.4, 4.5[1-o/c, | KonTponbHas padbota
UCIOJIb30BAaTh 3Hanus | 4.6. Brimonnenue 3a/laHui
no ¢uHaHcoBoil TpamotHOCTH | Temsl 6.1 - 6.5, 6.611-0/c, | mMpoMexyTO4YHOMN
B Pa3IUYHBIX )KM3HEHHBIX | 6.7-6.9. aTTecTaluu

CUTyanusax

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

" TIpogeccnoHaIbHOE OPHEHTHPOBAHHOE COAEPKAHKE (COEepKAHUE TIPUKIIATHOTO MOYJIs)
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OK 04. D¢ dexTuBHO
B3aUMOJICHCTBOBAaTh U paboTaTh
B KOJUIEKTHBE U KOMaH e

Tema 1.1, 1.2I1-o/c, 1.3,
1.411-0/c, 1.5I1-o/c, 1.6.
Temur 4.1 - 4.4, 4.511-0/c,
4.6.

Temwr 5.1, 5.2, 5.3I1-0/c,
5.4, 5.511-o/c, 5.6.

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

TectupoBanue

YcrHblii onpoc
MaremaTuyecKui JUKTaHT
[IpencraBnenue
pe3yIbTATOB MPAKTUYECKUX
pabor

KonrponsHas padora

6.7-6.9. Brmmonnenue 3aaHuNA
Temsr 7.1, 7.2, 7.3I1-0/c, | mpoOMeEXyTOUHOM
14-7.7 aTTeCTaIluU

OK 05. OcymectBnats yctaHyto | Tema 1.1, 1.2[T-o/c, 1.3, | TectupoBanue

U IMMHUCbMCHHYIO KOMMYHHKAIIUIO

Ha TOCYJAapCTBEHHOM  SI3bIKE
Poccuiickoit ®denepanuu
c y4eTOM ocoOeHHOCTEeH
COIIMATLHOTO

U KyJIbTYPHOI'O KOHTEKCTa

1.411-0/c, 1.5I1-o/c, 1.6.
Temer 2.1- 2.7, 2.8 II-0/c,
2.9.

Temer 3.1 - 3.5, 3.6I1-0/c,
3.7.

Temer 4.1 - 4.4, 4.511-0/c,

YcrHblii onpoc
MareMaTH4eCKUM JUKTAHT
IIpencraBnenue
pEe3yIbTAaTOB MPAKTHYECKUX
pabor

KonTponbhast padora

4.6. BrimosiHeHue 3aJaHUNA
Temsr 5.1, 5.2, 5.3[1-0o/c, | mpoMeXyTOUHOM
5,4, 5.5I1-0/c, 5.6 aTTeCTalluU

OK 06. IIposiBisaTk Tpaknancko- | Tema 1.1, 1.2[T-o/c, 1.3, | TectupoBanue

NaTPUOTUUYECKYIO nosumuto, | 1.4I1-o/c, 1.511-o/c, 1.6. Y CTHBIN Onpoc
JEMOHCTpHUpPOBaTh  oco3HanHoe | Temwr 2.1- 2.7, 2.8 Il-o/c, | MaremaTHU4ecKuii TUKTaHT
MOBE/ICHUE Ha ocHoBe | 2.9. [IpencraBienue
TPaAULMOHHBIX Temsr 4.1 - 4.4, 4.511-0/c, | pe3ynbTaToOB MNPaKTHYECKUX
oO11eyenoBeyeckux LeHHOCTel, | 4.6. pabot

B ToM uwcie ¢ yueroM | Temsr 5.1, 5.2, 5.311-o/c, | KonrponbHas pabora
rapMOHU3ALNU 5,4, 5.511-0/c, 5.6. Brinmonnenue 3aJlaHui
MEKHAIIMOHAIBLHBIX Temwr 7.1, 7.2, 7.311-0/c, | mpomMexyTOUHOM

U MEKPEJIUTHO3HBIX OTHOWEHUH, | 7.4 -7.7 aTTeCTallluU

MPUMCHSITh CTaHIapPTHI

AQHTUKOPPYNLHUOHHOTO

MOBE/ICHUs

OK 07. CopeiictBoBats | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue

COXPAaHEHHUIO okpyxaromet | 1.4I1-o/c, 1.51I-o/c, 1.6. YcTHbIN onpoc

cpensl,  pecypcocoepexennto, | Temsr 2.1- 2.7, 2.8 II-o/c, | MaTemaTnueckuii TUKTaHT
MPUMEHSITh 3HaHus | 2.9. [IpencraBnenue

00 U3MEHEHUU kiaumara, | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ysibTaTOB NPaKTHUYECKUX
MIPUHIIMIIBI oepexximmBoro | 3.7. pabor

IIPOU3BO/ICTBA, spdextuBHo | Temwr 5.1, 5.2, 5.3II-o/c, | KontponsHas pabora

JIEUCTBOBATh B YPE3BBIYANHBIX
CUTyalHsIX

5.4, 5.511-0/c, 5.6.
Temrr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9

Brimosnenne 3aJaHul
IIPOMEKYTOUHOU

aTTeCTalun

IIK 1.4

I1-o/c

YeTHBIN onpoc
BrinosiHeHUE pacyeToB
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