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1. O0mas xapakTepucTUKa padoueil mporpaMmMsbl 00111€00pa3oBaTeJIbHOMN
AUCHUIIMHBI «MaTeMaTHuKa

1.1. MecTO0 AMCUMILIMHBI B CTPYKType 00pPa30BaTe/IbHOIl MPOrpaMMbl
CIIO:

O6meobpazoBaTenbHAS JTUCHUTUIMHA «Marematuka SIBJISIETCSA
00s3aTeNIbHOW  YacThio  0OIIe00pa3oBaTENbHOTO  IMKIAa  00pa30oBaTeIbHOM
nporpammbel B cooTBeTcTBUU ¢ PI'OC CIIO no cneumansHoct 18.02.14
XuMHuecKasi TEXHOJIOTHUSI TPOU3BOICTBA XUMUUECKUX COEAMHEHUIA.

1.2. llesan u muiaHupyemble pe3yJibTaThl 0CBOCHUSI JUCIUIJIMHBI:

1.2.1. leab aAMCHUTIHHBI

Conepxanue MPOrpaMMBbI 0011100 pa3oBaTENBHOM JTUCIIUTIINHBI
«Marematrika» HampaBJI€HO Ha JOCTHIXKEHHE pe3yJbTaTOB €€ H3Yy4YeHUus
B cootBeTcTBUM ¢ TpeboBanusiMu PI'OC COO ¢ yuyeroM mnpodeccuoHaabHOM
HarpasieHHoctu PI'OC CIIO. IlpuopuTeTHBIMH LEISIMU OOY4YEHHUST MaTeMaTHKe
Ha 6a30BOM YPOBHE SIBJIAIOTCA:

dbopMupoBaHUE LEHTPATbHBIX MATEMAaTUYECKUX MOHATUM (YUCIIO0, BEIUYMHA,
reoMeTpudeckas Qurypa, nepeMeHHasi, BEpOITHOCTh, (PYHKIIHS), 00eCTIeunBaIONINX
MPEEMCTBEHHOCTh M MEPCHEKTUBHOCTb  MaTeMaTH4YeCKOro  0Opa30oBaHMs
oOyyJarommxcs;

MOJIBEICHUE OOYyYaloONIUXCsl Ha JOCTYIHOM JJii HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTEMaTUKH W OKPYKalolllero Mupa, MOHHUMaHWE MaTeMaTUKH
KaK 4acTH O0IIel KyJbTyphl 4eJIOBEYECTBA;

Pa3BUTHUE WHTEIIEKTYAJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH O00ydaronmxcs,
MO3HABATEJILHOW  aKTUBHOCTH, HUCCIEIOBATEIbLCKUX  yYMEHUW, KPUTUYHOCTH
MBIIJICHUS, UHTEpPeca K U3YYCHUIO0 MaTeMaTUKH;

dbopmupoBaHre (PYHKIIMOHAIBHOW MAaTeMaTUYECKOW TIPaMOTHOCTH: YMEHUS
pacmo3HaBaTh MaTEMAaTHYECKHWE AaCTEeKThl B PEaJbHBIX J>KU3HEHHBIX CHUTYaIUsIX
W TOpU  U3YYCHUH  JIPYTUX  JUCHUUIUIAH,  TPOSBICHUS  3aBUCHUMOCTEH

U 3aKOHOMEpPHOCTEH, (POpMyIHpOBaTH MX HA S3bIKE MATEMAaTUKH W CO3/1aBaTh

! ®enepansuas o0pasoBaTenbHas MPOrpaMMa CPEAHEro obuiero oOpasoBanus «MareMaTukay, YTBEPKIEHA
nprka3oM MuHucTepeTBa npocsemienus Poccuiickoit ®@enepanuu ot 18 mas 2023 r. N 371.
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MaTeMaTHYeCKUe MOJIEIH, MPUMEHITh OCBOCHHBI MaTeMaTWYeCKHil ammapar
JUIS  pelICHHsI TPaKTHKO-OPMEHTHUPOBAHHBIX 3ajad, 3adad MpodeccrnoHaTbHOM
NEeATeILHOCTH, MHTEPIIPETUPOBATH U OIICHUBATH TIOJYYCHHBIC PE3YyJIbTATHI.

s pewenus 3a0ay u 0ocmudiceHus yenetl uzyienus OUCYUNIUHbL 8 CUCEME
cpeoHe2o npogheccuonHanbHo2o 00paz0eaHus, 6 pabouell NpPocpamme 6blOeNeHO
OCHOBHOe u npogeccuonanbHo OpUEHMUPOBAHHOE codepoicanue.
B ocHogHoe coodepoicanue BKIOYeHbL 8Ce COoOepicameibHble JUHUU, KOMOpble
npeonazaomcs 051 0053amMenbHO20 U3VUeHUsl (hedepanbHol 00pa308amenbHoll
npocpammotl cpednezo obuje2o oopazosanus no Mamemamuxke (6a3086biil ypoBeHy).
Ilpu paspabomxe paboueti npocpammvl OUCYUNIUHDBL, NPEN0OaAsament 6npase
UBMEHUMb NOCe008AMENIbHOCIb U 00beM 4aco8, OMBOOUMbIN HA U3VYEHUEe meM
OCHOBHO20 COOEPAHCAHUS OJISl YCMAHOBNECHUSL MEHCNPEOMEMHBIX C853¢ell ¢ OpyeuMu
oucyuniuHamu ooueobpaz’08ameibHoc0 U  00WenpoheccuoHaIbHO20 YUKIO08
yuebrnoeo niana OII CIIO.

OcHnognoe codepaicanue pabouetl npozpammol OUCYUNTIUHDL,
0bpazosamenvHas OpeaHu3ayus CamoCmosmenbHo pacuiupsem memMamuKou
npogeccuoHanvbHoll  HAnNpPasieHHoCmu  (NPOPECCUOHAILHO — OPUESHIMUPOBAHHBIM
cooepoicanuem Uil CO0epHCAHUEeM HPUKIAOHO20 MOOYs), HeoOX00uMou O
oanvHelwe2o ycneuino2o oceoenus ooyuarowumucsa OII CIIO. Ilpenooasamenw
Mooicem  8blopamb  cooepiicarue NPUuKIaoOHo20 MOOYISL U3 NPeONONCEHHbIX
8APUAHMOB8, 8 COOMBEMCMBUL C 0COOEHHOCMAMU cghepbl desmelbHoCmu 00y Ujux
CReyuanucmos Uiy pazpadomams e20 camoCmoamenbHO, UHMESPUPYSL COOEPAHCaHUe
oucyunaunvl  «Mamemamuxa» ¢  cooepoicanuem  0OwEnpPoheccuoOHaAIbHBIX
oucyunaun u npogeccuonanvuvix mooyneu OIl CIIO c yenvio gpopmuposanus
NPOGhecCUOHAbHBIX KOMNEMEHYUI.

1.2.2. Tlnanupyemble pe3yJbTaThbl OCBOEHHSI  001Ie00pa3oBaTEIbHOM
aucHUIINHBI B co0TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO
O6mme xommereHruu (mamee — OK) um npodeccuoHanbHbIE KOMIETEHITUU

(manee — 1K) ®I'OC CIIO B COOTHECEHUU C JUYHOCTHBIMH, METAMPEIMETHBIMU



U TpEeJAMETHBIMU pe3ysibTaTaMu o0OyueHusi Oa3oBoro ypoBHsa (manee — IIPO)

dI'OC COO npencrapiieHbl B TAOIHUIIE:



Koa u HauMeHOBaHHE

PesyabTaTsl 00yyeHus

perieHus
npodeccnoHanbHOM
NEeSATEeIbHOCTH
MIPUMEHUTEIHHO

K pa3JINYHbIM KOHTEKCTaM

3aaad

B YaCTH: TPYJIOBOT'O BOCIIUTAHUS:
- TOTOBHOCTH K TpPYyHy, OCO3HAaHHUE IIEHHOCTH
MacTepcTBa, TPy A0I00He;

-  TOTOBHOCTb K aKTHMBHOHM JeITEIIbHOCTH
TEXHOJIOTHYECKON U COLMAJIbHOW HAIPABIECHHOCTH,

CHOCOOHOCTh MHUIIMHIPOBATh, IUIaHUPOBATh
u CaMOCTOSITENILHO BBITOJIHATD TaKyIo
JeSITebHOCTD;

- HHTEpeC K Ppa3InYHbIM cepam

npohecCuOHaNBHOM NeSTeNbHOCTH.
MertanpeameTHble pe3yabTaThl J10JKHBI OTPaXaTh:

OBnaneHue YHHUBEpPCaIbHBIMU y4eOHBIMH
MO3HABATEIIEHBIMU JICHCTBUSMHU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITEIIBHO (dhopMynupoBarthb

U aKTyaJIu3HpoBaTh TMpoOJIeMy, paccMaTpUBaTh
€¢ BCECTOPOHHE;

- YCTaHaBIMBATh  CYIICCTBEHHBIH  MpPHU3HAK
NUJIN OCHOBAHUA JIA CpaBHCHI/IH, KJ'IaCCI/I(l)I/IKaIII/II/I
1 0000IIeHMS;

- OmpenessATh e  JIeATEIbHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHIKCHHS,
- BBIABJIATH SaKOHOMepHOCTI/I nu HpOTI/IBOpe‘—II/IH
B PaCCMATPHBACMBIX SIBJICHUSX;

3aaaBaTb

dopmupyembIx
KOMIIeTeHI U O6mme? JucuuniMHapHbie’
OK 01. Boeibupars criocoObl | JINUHOCTHBIE pe3yJbTaThl JOJDKHBI  oTpaxkath | [IPO1. Bmamenue meromamMu moka3aTeabCTB, alTOPUTMaMHU

pemieHust 3agad; yMeHHe (OPMYJIHPOBATH OINpPEeTICHHS,
aKCHUOMBI

U TEOPEMbI, IPUMEHSTb HUX, IPOBOAUTH JI0KA3aTEIbHBIE
paccyXKIeHMs B X0/ PELIeHUs 3ajay;

[1PG2. YmMeHue omnepupoBaTh MOHATHSAMH: CTENEHb YHUCIA,
JorapuQm 4ucia; yMeHHUe BIIOJHATh BHIUMCIICHUE 3HAYCHUI

U T[peoOpa3oBaHMs  BBIPOKEHHH CO  CTENEHSMH U
jgorapupmamu, mnpeoOpa3oBaHus  JPOOHO-pallMOHATIBHBIX
BBIPAKECHU;

[1P63. Ymenue omnepupoBaTh HOHATHUSAMH: DPaLMOHAJIbHBIE,
UPpALMOHAJIbHBIE, II0OKa3aTeJIbHbIC, CTEIICHHBIE,
Jorapu(pMUUEcKue, TPUTOHOMETPUYECKHE YPaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

[1P64. VYmeHue onepupoBaTh MOHATHAMHU:  (QYHKIIHS,
HempepblBHas (PyHKIMSA, NPOU3BOJHAs, MepBOOOpa3Hasi,

OIIPECIICHHBI MHTErpall; YMEHUE HAXOAUTh IPOU3BOJHBIE
JMIEMEHTapHbIX  (PyHKIMIA, UCIOJNB3YySl  CIIPAaBOYHBIE
MaTepHajbl; UCCIEA0BaTh B MPOCTEHIINX caydasx (yHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HauOobIINeE
U HauMEHbIIME 3HaueHus (QYHKUMN; CTPOUTh TIpaduKu
MHOTOYJIEHOB C UCIIOJIb30BAaHUEM alllapaTta MaTeMaTH4YeCKOr0
aHaJIM3a; NPUMEHATH NPOU3BOAHYIO IpU PEIICHUU 3anad
Ha JIBIKEHUE; pellaTh MPaKTUKO-OPUEHTUPOBAHHBIE 3a]auu

2 O6ume pes3yinsTaThl CPOPMYJIHUPOBAHBI B COOTBETCTBUM C JIMMHOCTHBIMM M MeTanpeAMeTHbIMH pesynbratamu ®I'OC COO, B (OpMHMPOBAHMM KOTOPBIX Yy4acTBYeT

obmeoOpa3oBaTenbHas AUCIUTIINHA.

8 JlucuunuMHapHble Pe3ysbTaThl cOPMYJIMPOBAHbI U IPOHYMEPOBAHBI B COOTBETCTBUU C TPeOOBAHUAMM K IIPEIMETHBIM pe3ybTatam 6a3osoro yposHs (ITP6) ®I'OC COO (ITpukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penaxums ot 27.12.2023 1.).
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- BHOCUTH KOPPEKTHBBI B ICATEIHHOCTh, OIICHUBATH
COOTBETCTBUE pE3yJbTATOB IEJSIM, OLIEHUBATh
PUCKH TIOCTIEACTBHIA JEATEILHOCTH

0) 6a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BJIAJIETh HAaBbIKAMHU Yy4€OHO-UCCIIE0BATEIbCKON
u MIPOEKTHOI NeSITeNIbHOCTH, HaBbIKaMU
pasperieHus mpoodieM;

- BBUBJIATH [PUYUHHO-CIICJACTBEHHBIE  CBS3U
U aKTyallu3MpOBaTh 3a7ady, BBIABUTATH THUIIOTE3Y
ee pelIeHus, HAXOIUTh apryMeHThI
JUTSI IOKA3aTelIbCTBA CBOMX YTBEPKICHUH, 32/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS;

- aHAM3HUPOBATh IOJYYCHHBIC B XOJAC PCUICHUS
3aJaud  pe3yJIbTaThl, KPUTUYECKH OLEHUBATh
UX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH H3MCHCHHE
B HOBBIX YCJIOBHUSX;

pa3pabaThIBaTh IJIaH PEUICHUs MPOOJIEMBI C YYETOM
aHayM3a UMEIOITNXCS MaTepUaIbHbIX
¥ HEeMaTepUATBHBIX PECYPCOB;

- YyMETh MEpPEHOCHUTh 3HAHMS B IO3HABATEIHHYIO
U TIPAaKTHYECKYIO 00JIaCTH KU3HEACITCILHOCTH;

- yMeTb UHTETPUPOBATh 3HAHHUS U3 Pa3HBIX
MpPEeAMETHBIX 00JIaCTeH;

- BBIBUTaTh  HOBBIE  HUJEH,
OPUTHHAIILHBIC TTOIXO0JIBI U PEIICHUS

npeajiaratb

Ha HauOONbIIME ¥ HAUMEHBLINE 3HAYCHUS, HA HAXOXKICHHE
MyTH, CKOPOCTH U YCKOPEHUS;

[1P65. YwmeHnue omepupoBaTh MOHSATHAMHU: pPalMOHAIbHAS
GbyHKus, moka3aTenbHas (QYHKIMS, cTerneHHas (yHKIus,
JorapupmMuIecKas byHKIH, TPUTOHOMETPUUYECKUE
(¢byuknuM, oOpaTHble (QYHKIIMW; YMEHHUE CTPOUTH Tpaduku
W3YYEHHBIX (DYHKIIUI, NCIIOIB30BaTh IPadUKU PU U3yUYCHUN
IPOLIECCOB U 3aBUCUMOCTEH, MPU PEUICHUH 3a/1ad U3 JPYyTrux
y4eOHBIX IPEMETOB U 3a/1a4 U3 peaslbHOW KU3HH; BHIPAXKATh
(hopMyaMy 3aBUCUMOCTH MEXKy BETMYUHAMU;

[1PG6. YMeHue pemath TEKCTOBBIE 33JlauM Pa3HbIX THIOB (B
TOM 4YHCJI€ Ha MPOLEHTHI, JAOJIM MU YacTH, HA IBUKCHHE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HAJOIH, 3a/Ja4d U3
o0JyacTu ynpaBlieHUs! JUYHBIMU U CEMEHHBIMU (pUHAHCAMMU);
COCTABIIATh BBIPAKCHUS, ypaBHEHHS, HEPABEHCTBA M HX
CUCTeMbl IO YCJIIOBHUIO 3aJ[aud, HUCCIIEOBAaTh IMOJIYYEHHOE
pelIeHre U OLEHUBATh PABIONOI00HOCTh PE3yIbTaTOB;
I[IPG7. VYMenue omnepupoBaTh MOHITUSAMH: CpEIHEE
apupMeTHIecKoe, MeIuaHa, HauOoJbllee W HaWMEHbIIee
3Ha4YeHHUs, pa3Max, AMCIEpCUs, CTaHJAPTHOE OTKJIOHEHHE
YHCIOBOTO Habopa; yMEHHE H3BJIEKaTh, WHTEPIPETHPOBATH
UH(OPMALINIO, IPECTABICHHYIO B TaOJIMIIaX, Ha JMarpaMmax,
rpaduKax, OTPaXXaroIlyl0 CBOMCTBA pEAbHBIX MPOIECCOB U
SIBJICHUI; IPEJICTaBIATh HHPOPMALIMIO ¢ TOMOIIBIO TaOIHIL U
IMarpaMM; HMCCIIeIOBaTh CTAaTHCTUYECKHE IaHHBIE, B TOM
qucle

C TNpUMEHEHHEM TIpadUUecKuX METOJOB U D3JIEKTPOHHBIX
CpPEICTB;

[1P68. YMeHue onepupoBaTh MOHATUSAMH: CIy4YaiHbBII OMBIT
U CiaydailHOe COOBITHE, BEPOATHOCTh CIyYalHOTO COOBITHS,
YMEHUE BBIYUCIATH BEPOSTHOCTb C  MCIOJIb30BaHHEM
rpadU4ecKuX METOJIOB; NMPHUMEHSATH (OPMYJIBI CIOKECHUS U
YMHOXKEHUSI BEpOSTHOCTEH, KOMOMHATOpHBIE (AKThl U
(GhopMyIIBl TIpH pENICHUH 33134, OICHWUBATh BEPOSITHOCTH




peaJIbHBIX COOBITHI; 3HAKOMCTBO
CO Clly4yaliHbIMU BEJIMUYMHAMM; YMEHHUE IPUBOIUTH PUMEPHI
MPOSIBJICHUST 3aKOHA OOJNBIIMX YHCET B  HIPUPOAHBIX
1 OOILECTBEHHBIX SIBJICHUSX;

[1P69. YmeHue omepupoBaTh MOHATUSMH: TOYKA, IMpsMasd,

IUIOCKOCTb, MIPOCTPAHCTBO, JIBYTpaHHbBIN yToll,
CKpEILIUBAIOIINECS psiMBbIE, MapaieIbHOCTh u
HEePIIEeHIUKYISIPHOCTD MPSIMBIX

U IJIOCKOCTEM, Yroil MEXAy IPSAMBIMH, YIOJI MEXIY NPSAMOU
U IJIOCKOCTBIO, YIOJ MEXIY IUIOCKOCTSIMHM, PAacCTOSIHHE OT
TOYKM [JO IUIOCKOCTH, PACCTOSIHUE MEXAY NPSIMbIMH,
paccTosiHUuE MEXAY INIOCKOCTSIMH; YMEHHUE UCII0JIb30BaTh IpU
pelIeHnH 3a]1a4 U3y4YeHHbIE (DaKThl U TEOPEMBI IUTAHUMETPHH;
YMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOILEro MUPa;
[1PG10. YMeHue omnepupoBaTh MOHATUSMU: MHOTOI'PAaHHUK,
CeueHHe MHOIOrpaHHUKa, KyO, Mapajuleienumnesa, HpuU3Ma,
nupamMuia, Qurypa W IMOBEPXHOCTH BpAIEHUs, LWIHHID,
KOHYC, 11ap, chepa, ceueHus: Gurypsl BpaleHus, MI0CKOCTb,
Kacaromasics  cheppl, LMUIUHApPA, KOHyca, IUIOLIA/b
NOBEPXHOCTH IHpaMHIbl, NPHU3MBI, KOHyCa, LWINHAPA,
miomaas  cepp, o0beM  Kyba,  TPSIMOYTOJBHOTO
napajulelenune1a, NupamMyuIbl, IpU3Mbl, HUIMHIPA, KOHYCA,
mapa; yMeHHue n300paxarb MHOT'OI'PAHHUKHU
Y NTIOBEPXHOCTH BPALLEHHUS, UX CEUYEHUS OT PYKH, C IIOMOIIbIO
YEPTEKHBIX THCTPYMEHTOB U JIEKTPOHHBIX CPEACTB; YMEHHUE
pacro3HaBaTb CHMMETPUIO B  IIPOCTPAHCTBE; YMEHHE
pacro3HaBaTh IPaBUJIbHBIE MHOTOIPAaHHUKY;

[IPG11 VYmenue onepupoBaTh MOHATUSAMHU: JBH)KEHHE
B IPOCTPAHCTBE, M0A00HBIE (GUIYpbl B MPOCTPAHCTBE;
WCMOJIb30BAaTh OTHOIIECHHE IUIOMIAJECH TIOBEPXHOCTEH H
00BbEeMOB MOAOOHBIX (UTYp TPU PELICHUH 3a/1aY;

[IPG12. YMeHue BBIYHUCIATH TI'€OMETPUUECKHUE BEIUYMHBI
(nMHa, yrois, miomags, o0bEM, IUIOLA/b MOBEPXHOCTH),
WCIIOJIb3YSl U3YUYEHHbIE (OPMYJIIbI U METOJIBI;




[1P613. Ymenue onepupoBaTh MOHATHIMHU: HTPIMOYTOJIbHAS
CUCTEMa  KOOpIMHAT, KOOPAMHATBI  TOYKH,  BEKTOP,
KOOpPJMHATBI BEKTOPA, CKAISIPHOE IPOU3BEJIEHUE, YTOJI MEXKAY
BEKTOPAMH, CyMMa BEKTOPOB, IPOMU3BEACHHE BEKTOpa Ha
YHCIO0; HAaXOAWTh C T[OMOIIBIO M3YYCHHBIX (opmyl
KOOpAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSIHUE MEXKIY IBYMs
TOUKAMH;

[1P614. Ymenue BoIOMpaTh MOAXOIANINN W3YUYEHHBIH METOJ
JUISL pEeLIeHNs 3a/1a4d, PacliO3HaBaTh MaTeMaTHYeCKue (haKThl
U MaTeMaTHYeCKUe MOJEIH B MPUPOAHBIX U OOIIECTBEHHBIX
SIBIIGHUSAX, B MCKYCCTBE; YMEHHE NPUBOIAUTH IPUMEPHI
MaTEMAaTUYECKUX OTKPBITUH POCCUHCKOM M  MHUPOBOHI
MaTEMaTUYECKON HayKH

OK 02. Hcnonws3oBaTh
COBPEMEHHBIC CpeacTBa
[TOVCKa, aHaIM3a u
WHTEPIIPETANKA WH(HOPMAIIUH,
151 nH(pOpMaIMOHHBIC
TEXHOJIOTHH I/ BBITOJHEHUS
3amaq npodeccnoHanbHOI

JICATCIIBHOCTH

JIM4HOCTHBIE pe3yJibTaThl IOJDKHBI OTpaXkaTb B
YacTH: IICHHOCTH HAYYHOTO MO3HAHUS:
-c(hOPMHUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAyKd W OOLIECTBEHHOW IPAKTUKH,
OCHOBAHHOTO

Ha  JMajore  KyJbTyp,  CIIOCOOCTBYIOLIETO
OCO3HAHHMIO CBOETO MeCTa B TOJHKYJIbTYPHOM
MUDE;

MertamnpenmMeTHbIe pe3yIbTaThl JOKHBI OTPaKaTh:
Ognagenue YHHUBEpCAIbHBIMU y4eOHbIMU
MI03HABATEIbHBIMA JACHCTBHUSMH:

B) paboTta ¢ uHpopmarmei:

- BJIQJICTh HABBIKAMH MOJY4YeHHs HH(pOpMaIuu u3
UCTOYHUKOB Ppa3HBIX THUIIOB, CAMOCTOSITENBHO
OCYIIECTBIISATh TIOWCK, aHAJM3, CHCTEMAaTU3aIUI0 U
UHTEpIpeTalrio HHPOPMALIUU PA3TUYHBIX BUJIOB U
dbopM mpeacTaBIeHNUS;

- CO3/1aBaTh TEKCThl B pPa3IMYHBIX (opmaTax c
yU4eTOM Ha3Ha4YeHHs WHPOpPMallMd W IEJICBON
ayJUTOPUH, BbIOMpas  ONTUMAIBHYIO  (dopmy

[1P61. Bnanenue merogamu J10Ka3aTeNbCTB, aIrOPUTMAMU
pemieHust 3agad; yMeHHe (OPMYIHPOBATH OIMpPEeTICHHS,
aKCHUOMBI

U TEOpEMbl, NPUMEHATh HX, IMPOBOJIUTH JOKa3aTEJIbHbIE
paccy’kKAeHUs B XO/I€ pelIeHus 3a/1a4;

[1PG2. YmMeHue omnepupoBaTh MOHATHSAMH: CTENEHb YHUCIA,
Jorapugm 4ucia; yMeHHUE BHITOIHATh BHIUMCIICHUE 3HAYCHUI
U 1peoOpa3oBaHUs  BBIPAXEHHM €O  CTENEHAMH U

jgorapupmamu, mpeoOpa3oBaHus  JPOOHO-palMOHATIBHBIX
BBIPAKCHU;

[1P63. YmeHue omepupoBaThb HOHATHUSAMH: DPalMOHAIbHBIE,
HMppaLMOHAIIBHEIE, IIOKa3aTeJIbHbIE, CTEIICHHBIE,
Jorapu(pMUUEcKue, TPUTOHOMETPUYECKUE YPaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

[1P64. VYmeHue omnepupoBaTh MOHATHAMHU:  (DYHKIIHS,
HempepbiBHas (QyHKIMS, NPOU3BOJHAs, MepBOOOpa3Has,

OIIPEACIICHHBI MHTErpall; YMEHUE HAXOAUTh IPOU3BOJHBIE
JJIEMEHTapHbIX  (PyHKIMIA, UCIOJNIB3YSl  CIIPABOYHBIE
MaTepHalibl; UCCIE0BATh B MPOCTEHIINX caydasx (yHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HauoOobIINe
Y HaWMEHbIIME 3HadeHUs (YHKIMHA; CTpPOUTh rpaduku




MIPE/ICTABICHUS
U BU3yaJIU3alllH;

- OLEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh
uH(pOpMalliK, €€ COOTBETCTBHE IPAaBOBBIM U

MOPaJIbHO-3THUYCCKUM HOPMaM;
- HCIOJB30BAaTh CpPEACTBA I/IH(bOpMaI_[I/IOHHBIX u
KOMMYHHKAIIUOHHBIX TEXHOJIOTHII B peliCHUN

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPraHM3aIlMOHHBIX  33Ja4 ¢  COOIIOJeHUEM
TpeOOBaHUI 3PrOHOMMKH, TEXHHUKH 0€30M1aCHOCTH,
TUTUEHBI, pPECypcocOepeKeHUs, TNPaBOBbIX U
9THYECKMX  HOPM, HOpM  HHGOPMAIMOHHON
0e301macHOCTH

MHOT'O4JIEHOB C UCIIOJIb30BAaHUEM allllapaTta MaTeMaTH4YECKOIO
aHaluu3a; NPUMEHATh NPOU3BOJHYIO IIPU PpEIIEHUH 3a7ay
Ha JIBUKEHUE; pellaTh MPaKTUKO-OPUEHTUPOBAHHBIE 3aJauu
Ha HauOoJIbIIME M HaMMEHBIINE 3HAUCHMs, HA HaXOXKICHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

[IP65. Ymenue omepupoBaTh MOHATHUSIMH: pPAIMOHAIbHAS
¢GbyHKIMA, TOKa3atenbHas (YHKIMS, CTeNeHHas (QYHKIHSA,
JorapupmMuyecKkas byHKUIM, TPUTOHOMETPUYECKHE
¢byHkuuu, obpatHble (YHKIWH; YMEHHE CTPOUTH Trpaduku
U3y4YeHHBIX (DYHKIM, UCTIOIb30BaTh TPaQUKH PH U3YUECHUU
IIPOLIECCOB U 3aBUCUMOCTEHN, MPU PEUICHUH 3a/1a4 U3 JPYyTUx
yueOHBIX IPEMETOB U 3a/1a4 U3 peallbHOW KHU3HU; BbIPAXKaTh
(hopMyIaMu 3aBUCUMOCTH MEXK]Ty BETHUYNHAMU;

[1P66. YMeHnue pemiaTb TEKCTOBbIE 33Jjaul Pa3HbIX THUIIOB (B
TOM 4YHCJIE€ Ha IPOLEHTHI, JAOJIM U 4YacTH, HA JBUKEHHE,
paboTy, CTOMMOCTb TOBAPOB W YCIYyT, HAJOIH, 3aJauyd M3
00JIacTH ynpaBJeHHS JTHYHBIMU M CEMEHHBIMH (pUHAHCAMH);
COCTABJIATh BBIPAKECHUS, YpPaBHEHMs, HEPABEHCTBA M MX
CUCTEMBl IO YCJIOBHUIO 3aj[aud, HUCCIIE0BaTh IMOJIYYEHHOE
peleHne U OLEHUBATh MPaBAONOJOOHOCTh PE3yIbTaTOB;
[IPG7. VYmeHue omnepupoBaTh NOHSTHUIMH: CpEIHEE
apupMeTHyecKoe, MeauaHa, HauOoJblllee W HauMEHbIlee
3HAuUeHUs, pa3Max, JAUCIEpCHs], CTaHJIAPTHOE OTKJIOHEHHE
YHCIOBOTO Habopa; yMEeHHE M3BJIEKaTh, WHTEPHPETHPOBATH
nH(popMalnIo, MpeACTaBIEHHYIO B TA0INIAX, HA TUarpammax,
rpadukax, OTpa’karollyl0 CBOMCTBA pealbHBIX MPOLIECCOB U
SBJICHUI; IPEJICTaBIATh HHPOPMALIMIO C TOMOIBIO TaOIHIL U
JarpammM; HCCIIeZIOBaTh CTAaTUCTUYECKHE JaHHBIE, B TOM
qHcle

C TNpUMeHeHueM TpaduyecKuX METOJIOB U DJIEKTPOHHBIX
CPEICTB;

[TP68. YMenne omnepupoBaTh MOHATHUSIMH: CIyYalHBIA OTBIT
U ciyyaifHoe coObITHE, BEPOSATHOCTh CIYyYaiHOTO COOBITHS;
YMEHHE BBIYHMCISTH BEPOSTHOCTh C  HCIOJb30BAHHUEM

10



rpadUUecKuXx METOJOB; MPUMEHSITh (HOPMYIBI CIOXKEHUS U
YMHOXEHHUSI BEPOATHOCTEH, KOMOMHATOpHBbIE (aKkThl U
(GbopMyNBl TIpU pEIICHUHM 334, OIICHUBATh BEPOSTHOCTH
peaIbHBIX COOBITHIA; 3HAKOMCTBO
CO CIy4allHbIMU BEJIMYMHAMU, YMEHUE MPUBOJIUTH PUMEPDI
OpOSIBIICHUS 3aKOHA OONBIIMX YHCET B IPUPOJIHBIX
1 OOIIIECTBEHHBIX SIBIICHUSX;

[TP69. YMenme omepupoBaTh MOHATHIMH: TOYKA, IMpsMas,

IIJIOCKOCTB, IIPOCTPAHCTBO, JBYTpaHHbIN yrodl,
CKPEILLMBAOIINECS IpsIMbIE, [1apaJuIeIbHOCTh u
MEPIECHIUKYISIPHOCTh MPSAMBIX

U IJIOCKOCTEH, Yrol MeXIy HIPSIMBIMH, YIOJ MEXIy MpsIMON
U IJIOCKOCTBIO, YIOJ MEXIY IUIOCKOCTSIMH, PAacCTOSIHHE OT
TOYKHU

JI0 IJIOCKOCTH, PAacCTOSHHUE MEXAYy HIpPSIMbIMHU, PAaCCTOSHUE
MEXIY IUIOCKOCTSIMHM; YMEHHUE MCII0JIb30BaTh MPU PELICHUU
3a1a4 U3ydeHHbIe (PAKThl U TEOPEMBI TUIAHUMETPUH; YMECHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MUPA;

[1PG10. YMeHue onepupoBaTh MOHATUSMU: MHOTOIPAHHUK,
CeueHHe MHOTOrpaHHUKa, KyO, Mapajulelenuresn, Mpu3Ma,
nupamuza, ¢urypa ¥ NOBEPXHOCTb BpallleHUs, IWJIMHID,
KOHYC, 1ap, cpepa, ceueHus: GUrypsl BpaleHus, MI0CKOCTb,
Kacaromasics  cheppl, LMIUHApPA, KOHyca, IUIOLIA/b
MIOBEPXHOCTH NHUPAaMHJbI, TPHU3MBbI, KOHycCa, LMIMHJIPA,
miomanas  cepp, o0beM  KyOa,  TPAMOYTOJBHOTO
napajuiesienunesaa, NupaMuabl, IPU3MBbl, [UIUHAPA, KOHYCA,
11apa; YMEHHE n300paxkaThb MHOTOI'paHHHUKH
Y MOBEPXHOCTHU BpAIICHUS, UX CEUYEHHUS OT PYKH, C TOMOIIBIO
YEPTEKHBIX HTHCTPYMEHTOB U JIEKTPOHHBIX CPEICTB; YMEHHE
pacrmo3HaBaThb CHUMMETPUIO B  IIPOCTPAHCTBE; yMEHHE
pacro3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKHY;

[IPG11 VYmenue onepupoBaTh MOHATUSAMU: JBH)KEHUE
B NPOCTPAHCTBE, M0A00HBIE (GUTYpbl B NPOCTPAHCTBE;
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HCMOJIb30BAaTh OTHOLICHHWE IUIOIIAJEH IMOBEPXHOCTEH U
00beMOB MTOAOOHBIX (PUTYD MPHU PEIICHUH 3a/aY,

[1P612. YMeHHE BBIYHMCHATH TE€OMETPUYECKHE BEITHMYMHBI
(mvHa, yrom, IUIOMAAL, O0OBEM, IUIONIAJAb ITOBEPXHOCTH),
WCIIOJIB3Ysl U3YYCHHBIE (POPMYIIBI U METOJIBL;

[TP613. YMmenue omepupoBaTh MOHATHUSMH: MPSIMOYTOJIbHAS
CUCTEMAa  KOOpJIMHAT, KOOPAMHATBl  TOYKH, BEKTOP,
KOOpAMHATHI BEKTOPA, CKAIAPHOE MPOU3BECHHUE, YTOI MEXKIY
BEKTOpaMM, CyMMa BEKTOPOB, IMPOM3BEICHHE BEKTOpa Ha
YHUCII0; HAaxXOJUTh C TOMOIIBIO HW3YYEHHBIX (dopMyl
KOOpAMHAThI CEPEMHBbI OTPE3Ka, PACCTOSIHUE MEXKAY JIBYMS
TOYKAMH;

[1P614. YMmenue BoIOMpATh MOAXOSAIINN U3yYEHHBIH METOJ
JUISL pEIICHUS 3a/1a4¥, paclio3HaBaTh MaTeMaTHUeCKue (pakThl
¥ MaTEeMaTHYECKHUE MOJEIU B MPHUPOJHBIX M OOIIECTBEHHBIX
SIBJICHUSX, B KCKYCCTBE, YMEHHE TMPUBOAUTH IPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUM POCCUHMCKOM W MHUPOBOU
MaTeMaTUYECKON HayKH

OK 03. [TnanupoBathb
u peaan30BbIBATH
COOCTBEHHOE
npodeccuoHaIbHOe

U JIMYHOCTHOE pa3BUTHE,
PEANPUHIMATENbCKYIO
JeSITeTbHOCTD

B IIpodeccuoHanbHOH cdepe,
UCTIOJIB30BATh 3HaHUS
10 MPaBOBO M (PUHAHCOBOMH
TPaMOTHOCTH B Pa3JIMYHBIX
KU3HEHHBIX CUTYyalUsAX

JIM4HOCTHBIE PE3yJbTaThl JOJKHBI OTpa)aTb
B YaCTHU: JyXOBHO-HPABCTBEHHOI'O BOCIIMTAHUSA:

- c(OpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUA,
ATUYECKOT0 IIOBEJICHUS;

- CIIOCOOHOCTD OIIEHUBATh CUTYAallUIO U PUHUMATD
OCO3HAHHBIE  pELICHMs,  OPUEHTUPYSACh  Ha
MOpabHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

- OCO3HaHWE JIMYHOIO BKJIaJa B IIOCTPOEHHUE
YCTOMYHUBOTO OYAyIIEro;

- OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAMUTEISAM
U (WIK) ApyTUM YI€HaM CEMbH, CO3JJaHUIO CEMbU Ha
OCHOBE  OCO3HAHHOTO TIPUHATUS  LEHHOCTEN
CEMENHOMN U3HU B COOTBETCTBUM C TPAAMIUSIMHU
HaponoB Poccuy;

MetanpeameTHble pe3ybTaThl I0JKHBI OTPaXKaTh:

[1P61. Bmamenue meromamMu a0Ka3aTeIbCTB, aJTOPUTMaMU
pelieHus 3afady; yMeHHe (OpPMYJIMPOBATH OMNpEeNeHHUs,
AKCHOMBI

U TEOPEMBI, NPHUMEHATH MX, INPOBOJIUTH [OKA3aTEJIbHbIE
paccyXJIeHHs B XOJ€ peIECHUs 3a/1a4;

[1P64. VYmeHue onepupoBaTh MNOHATHAMHU:  (QYHKIIHS,
HempepblBHas (QyHKIMsA, NPOU3BOJHAs, MepBOOOpa3Hasi,
ONPEIEICHHBIM MHTErpall; YMEHHE HAXOIUThb IPOU3BOJHBIC
JMIEMEHTapHbIX  (PyHKIMIA, UCIIONB3ysl  CIIPaBOYHBIE
MaTepHalibl; UCCIE0BATh B NMPOCTEHIINX claydasx (yHKIUU
Ha MOHOTOHHOCTB, HaxOJIUTh HauoOobIINe
U HaMMEHbIIME 3Ha4deHUs (QYHKIMA; CTPOUTh Trpaduku
MHOT'OUYJIEHOB C HCIIOJIb30BaHUEM alapara MaTeEMaTHYECKOT O
aHaJM3a; NPUMEHATH NPOU3BOAHYIO INPU pEIICHHUU 3aaad
Ha JIBUKEHHUE; pelaTh NPAKTUKO-OPUEHTHPOBAHHBIE 3a/1a4d
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OsgnaacHue
NEUCTBUSIMU:
a) caMOOpTraHU3alUs:

- CaMOCTOSITEIFHO OCYIIECTBIIATH MO3HABATEIBHYO
JESTEIIbHOCTh, BBIIBIISITH  TPOOJIEMBI, CTAaBHUTH
u dhopmyupoBaTh COOCTBEHHEIE 3aJa4u
B 00pa3oBaTelbHOU NEATEIHPHOCTH W YKU3HEHHBIX
CUTyaIUsAX; CaMOCTOATEIbHO COCTABJISITh IUIaH
pelieHuss TPOOJIEeMBI C  yYETOM HMEIOIIMXCS
pECypcoB, COOCTBEHHBIX BO3MOKHOCTEH
U TPEANOYTCHHI; JaBaTh  OICHKY  HOBBIM
CUTYalIUsM;

0) CaMOKOHTPOJIb!

HCITOJIB30BaTh TPUEMbl pedICKCHH IS OICHKH
CUTyalluH, BEIOOpa BEPHOTO PEIICHUS;

- yMeThb OILIGHHBAaThb PHUCKU U CBOEBPEMEHHO
MPUHUMATH PEIICHUS 110 UX CHUKCHHIO;

B) DMOIIMOHAJIbHBIA WHTEJUICKT, MPE/IoIaratommni
c(hopMUPOBAHHOCTD:

BHYTpEHHEH MOTHBAIUH, BKJIIOUAOIICH
CTpEeMJICHHE K JIOCTHIXKEHUIO I1eJIM U YCIEeXy,
ONTHMM3M, WHHUITUATUBHOCTD, yMEHHE
JIECTBOBATH, ucxoas
13 CBOMX BO3MOKHOCTEH;

- DMIATHH, BKIIOYAIOMIECH CIIOCOOHOCTh IMOHUMATh
HMOIIMOHAIBHOE COCTOSIHUE JAPYTHX, YYHUTHIBATH

YHUBEPCAIBHBIMU  PETYJIATUBHBIMU

€ro npu OCYHICCTBJICHUU KOMMYHHKAIUH,
CIIOCOOHOCTE K COYYBCTBHUIO U COIICPECIKUBAHHNIO,
- ConMaJIbHBIX HaBBIKOB, BKJITFOYAIOIINUX

CITOCOOHOCTH BBICTPAWBATh OTHOIICHUSI C IPYTUMH
JTIOBMU, 3a00TUTHCS, TMPOSIBIATH HWHTEpPEC U
paspemnarh KOH()IUKTHI

Ha HauOOJIbIIME U HAaUMEHbILINE 3HAUYCHUs, Ha HAXOXIACHUE
MyTH, CKOPOCTH U YCKOPEHUS;

[1P65. YwmeHnue omepupoBaTh MOHSATHAMHU: pPalMOHAIbHAS
GbyHKus, moka3aTenbHas (QYHKIMS, cTerneHHas (yHKIus,
JorapupmMuIecKas byHKIHA, TPUTOHOMETPUUECKUE
(¢byuknuM, oOpaTHble (QYHKIMH; YMEHHUE CTPOHUTH Tpaduku
W3YYEHHBIX (DYHKIIUI, NCIIOIB30BaTh IPadUKU PU U3yUYCHUN
IPOLIECCOB U 3aBUCUMOCTEH, MPU PEUICHUH 3a/1ad U3 JPYyTrux
y4eOHBIX IPEMETOB U 3a/1a4 U3 peaslbHOW KU3HH; BHIPAXKATh
(hopMyaMy 3aBUCUMOCTH MEXy BETUUUHAMU;

[TP66. YMmenue pemarbh TEKCTOBBIC 3a/1aud Pa3HbIX TUIOB (B
TOM 4YHCJI€ Ha MPOLEHTHI, JAOJIM MU YacTH, HA IBUKCHHE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HAJOIH, 3a/Ja4d U3
o0JyacTu ynpaBlieHUs! JUYHBIMU U CEMEHHBIMU (pUHAHCAMMU);
COCTaBJISTh BBIPAKEHUS, YpPaBHEHHs, HEPABEHCTBA U HUX
CUCTeMbl IO YCJIOBUIO 3ajlaud, HUCCIIEJOBaTh IMOIYYECHHOE
pellIeHre U OLEHUBATh IPaBI0N0J00HOCTb PE3YJILTATOB;
I[IPG7. VYMenue omnepupoBaTh MOHITUSAMH: CpEIHEE
apudmernueckoe, MeauaHa, HaumOOJbIIee U HaMMEHbIIEe
3Ha4YeHHUs, pa3Max, AMCIEpCUs, CTaHJAPTHOE OTKJIOHEHHE
YHCIIOBOrO Habopa; yMEHHE HU3BJIEKAaThb, UHTEPIPETUPOBATH
UH(OPMALINIO, IPECTABICHHYIO B TaOJIMIIaX, Ha JMarpaMmax,
rpadukax, OTpa’karollyl0 CBOMCTBA pealbHBIX MPOLIECCOB U
SIBJICHUI; IPEJICTaBIATh HHPOPMALIMIO ¢ TOMOIIBIO TaOIHIL U
yarpamM; HCCII€[IoBaTh CTAaTUCTUYECKHE JaHHbBIE, B TOM
yyclie C TNpUMEHEHHWEeM rpaduyeckux METOAOB U
JJIEKTPOHHBIX CPEACTB;

[TP68. YMmenue onepupoBaTh MOHATHSIMH: CTyYalHBIN OTBIT U
cilyyaiiHoe COOBITHE, BEPOSTHOCTb CIYy4YailHOro COOBITHS;
YMEHHE BBIYHMCIATH BEPOATHOCTb C  HCIOJb30BaHHUEM
rpadMuecKux METO/IOB; MPHUMEHATh (HOPMYJIbI CIOKEHUS U
YMHOXEHHUSI BEPOATHOCTEW, KOMOMHATOpHbIE (aKThl U
(dopMyBl MU peIIeHUH 3371a4; OLIEHUBATh BEPOSITHOCTU
peaJIbHbIX cOOBITHI; 3HAKOMCTBO
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CO CIy4alHbIMU BEJIMYMHAMU;, YMEHUE MPUBOJIUTH IPUMEPHI
NPOSIBJICHUS 3aKOHA OOJBIIMX YHCEI B  IPHUPOIHBIX
H OOIIECTBEHHBIX SIBICHUAX;

[1P614. Ymenue BoIOMpaTh MOAXOASAIINN W3YUYEHHBIM METO.
JUTSL pEIICHUS 3a/1a4H, paclio3HABATh MaTeMaTHIECKHUEe (PaKThI
YU MaTeMaTHYECKHE MOJIECIH B IMPHPOIAHBIX U OOIIECTBEHHBIX

SIBJICHUSIX, B HCKYCCTBE, YMEHHUE NPHUBOAUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUA POCCHUHCKOM W  MHPOBOI
MAaTeMaTHYECKOU HAYKU
OK 04. OddexTuBHO | JIMUHOCTHBIE pe3ynabTaThl AODKHBI  oTpaxkarh | [IP67. VYmenue omepupoBaTh MOHATUSMHU:  CpEIHEE
B3alMO/ICIICTBOBATH B YaCTHU: IICHHOCTH HAYYHOTO ITO3HAHUSA: OCO3HAHUE | apu(MeTHdecKkoe, MenuaHa, HawOoibplIlee W HaMMEHBIIEe

n pa60TaTL B KOJIJICKTHUBEC
1 KOMaHIC

[EHHOCTH HAy4YHOH JeATeIbHOCTH, TOTOBHOCTh
OCYIICCTBIISATh MPOCKTHYIO U MCCIIEAOBATEIHCKYIO
JESTENIbHOCTh MH/IMBUYaJIbHO U B TPYTIE
MertanpeamMeTHbIe pe3yIbTaThl JIOJDKHBI OTPAXKaTh:
OBnazneHue YHHUBEpPCATbHBIMU
KOMMYHHKATHBHBIMU JICHCTBHSIMH:

0) cOBMECTHAs ICITEIIBHOCTD:

- TIOHMUMATh W WCIOJIb30BaTh IPEUMYIIECTBA
KOMaHJAHOW ¥ MHIMBUYaIbHOU paboThI;

- TPUHUMATH IEJIM COBMECTHOH JI€ATEIHHOCTH,
OpPraHU30BBIBATH U KOOPAUHUPOBATH JEUCTBUSA TI0
€¢ JOCTIDKCHHIO: COCTaBJIATh IUIAH JCHCTBHIA,
pacmpeaensTh poiiu ¢ yYeTOM MHEHUN Y4aCTHUKOB
00CyXJIaTh pe3yIbTaThl COBMECTHOU pabOTHI;
OBnaseHrve yHUBEPCATbHBIMU  PETYJISTHBHBIMU
NEUCTBUSIMH:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- MPUHUMATh MOTHBEI M apTYMEHTHI IPYTUX JIFOJIEH
[IPY aHAJIKM3€E Pe3yIbTATOB ACITEIbHOCTH;

- MPU3HABATh CBOE MPABO M IMPABO JIPYTHX JIFOJCH
Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTh IOHUMAaTh MHUpP C
MO3UINH JIPYTOr0 YEJIOBEKa

3HAUEHUs, pa3Max, AHUCIEPCHs], CTaHIAPTHOE OTKJIOHEHHE
YHCIIOBOr0 Habopa; yMEHHE HW3BJIEKAaThb, UHTEPIPETUPOBATH
UH(OPMALIUIO, IPECTABICHHYIO B TaOIMIIaX, Ha JMarpaMmax,
rpadukax, OTpa)karollyl0 CBOMCTBA peallbHbIX IMPOLIECCOB U
SIBJICHUI; IPEJICTABIATh MHPOPMALIUIO C IOMOIIBIO TaOIHIL U
JUarpaMM; HCCJIEN0BaTh CTAaTUCTUYECKHUE JAHHBIC, B TOM
yyciae ¢ [pUMEHEHHMEeM Trpauyeckux METOIOB U
JJIEKTPOHHBIX CPEJICTB;

[1P68. YMenue onepupoBaTh MOHATUSAMHU: CITy4aifHbIN OMBIT U
Clly4yallHO€ COOBITHE, BEPOSITHOCTh CIYyYaHOTO COOBITHS;
YMEHUE BBIYUCIIATH BEPOSTHOCTb C  HUCIOJIB30BAHUEM
rpaduyecKux MeETOJOB; MPUMEHSATh (HOPMYIBI CIOXKEHUS U
YMHOXKEHUSI BEpOSITHOCTEH, KOMOMHATOpHBIE (aKThl U
(GbopMynbl MpH pELIEHUH 3a]ad; OLIEHWBATh BEPOSTHOCTU

pea’bHbIX  COOBITHH;  3HAaKOMCTBO €O  CIy4YalHBIMHU
BEJIMYMHAMHU; YMEHHWE IPUBOJIUTH IIPUMEPHI IPOSBICHUS
3aKOHa (310319111704 qHCell B IIPUPOJHBIX

1 OOIIECTBEHHBIX SBJICHUSX;

[1P614. YMmenue BbIOMpaTh MOAXOAIINN U3yUYEHHBIH METOJ
JUISL pelIeHUs 33/1a4H, paclio3HaBaTh MaTeMaTHuecKue (paxkThl
U MaTeMaTHYeCKUe MOJENTH B MPUPOAHBIX U OOIIECTBEHHBIX
ABJIICHUSIX, B MCKYCCTBE, yMEHHE IPHUBOJNUTH IPUMEPHI
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MAaT€MaTHYECKUX  OTKPBITUH
MaTeMAaTHYECKON HAYKH

POCCUICKOM ¥ MHPOBOU

OK 05. OcyecTBISITh
YCTHYIO ¥  MUCHBMEHHYIO
KOMMYHHKAITHIO

Ha TOCYJAapCTBEHHOM SI3BIKE
Poccuiickoi denepanuu
C y4eToM oOcoOeHHOCTeH
COLIMAJILHOTO U KYJBTYPHOIO
KOHTEKCTa

JlnyHOCTHBIE pe3yibTaThl  JIOJKHBI
B YAaCTU: ICTETUYECKOT0 BOCIIUTAHUS:
- SCTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas
ACTETUKY OBITa, HAYYHOTO H TEXHUYECKOTO
TBOpYECTBa, CHOpPTa, Tpylda U OOIIECTBEHHBIX
OTHOIIICHU;

- CcmocoOHOCTh BOCIPUHUMAThH PAa3TMYHBIE BHJIbI
UCKYCCTBa, TPaJAMLIMU U TBOPYECTBO CBOEro U
JpYTrUX HapoJOB, OHIYLIAaTh 3MOLKOHAIBHOE
BO3/ICHCTBHE UCKYCCTBA;

MeranpeamMeTHbIe pe3yabTaThl JOJKHBI OTPAXkKaTh:
OBnanenue YHUBEPCAJIbHBIMU
KOMMYHUKATUBHBIMU JCUCTBUSIMU:

a) oOmeHue: - OCYIIECTBISATh KOMMYHHKAIIUU
BO Bcex cdepax KU3HU;

- pacrnio3HaBaTh HEBepOaJIbHbIE CPEACTBA OOILEHUS,
NIOHMMATh  3HAYCHHE  COLMAIBHBIX  3HAKOB,
pacmo3HaBaThb  MPEANOCBUIKM  KOHQIUKTHBIX
CUTYallul U CMsIr4aTh KOH(DIUKTHI;

- pa3BepHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY
3pEHUs C UCIOJIb30BAaHUEM A3BIKOBBIX CPE/ICTB

OTpaxXaTb

[IP61. Bmamenue meTomamMu J0Ka3aTeIbCTB, aJTOPUTMAMHU
pemieHus 3agav; yMeHue (HopMyIHpoOBaTH OIMpPEICICHHS,
AKCUOMBl U TEOpPEMBbI, IPUMEHATb WX, MPOBOJIUTH
JTIOKa3aTelIbHbIE PACCYXKIEHUS B X0/I€ PEIICHUS 3a/1a4;

[TP68. YMenue onepupoBaTh MOHATUSIMH: CTyYallHBIN OIBIT U
CIIy4aifHOe COOBITHE, BEPOSTHOCTH CIIYYailHOTO COOBITHS;
YMEHUE BBIYUCIATH BEPOSTHOCTH C  HCIOJIB30BAHUEM
rpagU4YecKux METOOB; MPUMEHITh (POPMYJIBI CIOXKECHHUS U
YMHOXEHHUSI BEPOATHOCTEH, KOMOWHATOpHBbIE (aKThl U
(GbopMyJBI TIpH PEIICHUHM 33J]1a4; OIICHUBATH BEPOSTHOCTH
peanbHbIX COOBITHIA; 3HAaKOMCTBO
CO CIy4alHBIMU BEJIIMYMHAMU, YMEHHUE NMPUBOIUTH PUMEPHI
OpOSIBIICHUS 3aKOHA OONBIIMX YHCET B IPUPOJIHBIX
1 OOIIECTBEHHBIX SIBJICHUSX;

[1PGY9. YmeHue omepupoBaTh MOHATHUSAMU: TOYKA, MpAMAasd,

IIJIOCKOCTB, IIPOCTPAHCTBO, JBYT'PaHHBIN yrod,
CKpELIUBAIOIIHEC IpsIMBIE, [apajuIeIbHOCTh u
MEPIEHUKYISIPHOCTD MPSAMBIX

Y TUIOCKOCTEH, YroJl MEXY NMPSAMBIMH, YTOJI MEXAY MPIMON
U IUIOCKOCTBIO, YTOJl MEXIY IMJIOCKOCTAMHU, PACCTOSHUE OT
TOUYKH

JI0 TJIOCKOCTH, PAaCCTOSHUE MEXAy NpPSIMbIMHU, PacCTOSHUE
MEXy INIOCKOCTSMH; YMEHHME HCIIOJIb30BaTh IPHU PEIICHUU
3a/1a4 U3y4yeHHbIEe (AKThl U TEOPEMBI IJIAHUMETPUHU; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MHUPA;

[1PG10. YMeHue omnepupoBaTh MOHATUSMU: MHOTOIPAaHHUK,
CeueHHe MHOTOTpaHHUKa, KyO0, MapaJuleienumnesa, Mpu3Ma,
nupamuaa, ¢urypa M MOBEPXHOCTh BpallleHUs, IMIUHID,
KOHYC, 11ap, cepa, cedeHus Urypsl BpamieHusi, IIOCKOCTb,
Kacaromasacs  cdepbl, LWIMHApPA, KOHyca, IUIOA/b
MIOBEPXHOCTU MHpaMHUAbl, INPHU3MBblL, KOHYCA, IWJIMHIDA,
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mwiomanab  chepsl, 00beM  KyOa,  IPSIMOYTOJBHOTO
napauiesienue/a, MTUpaMUIbl, PU3MbI, [IHHAPA, KOHYyCa,
nrapa; yMEHHE nu300paXkaTh MHOTOTPaHHUKH

U IIOBEPXHOCTH BPALLEHHUS, UX CEUYECHHUS OT PYyKH, C IIOMOLIbIO
YEPTEKHBIX UHCTPYMEHTOB U JIEKTPOHHBIX CPEACTB; YMEHUE

pacrmo3HaBaThb CHMMETPUIO B  TMPOCTPAHCTBE; yMEHHE
pacrno3HaBaTh MPaBUIbHBIE MHOTOIPAHHUKY;
[IP611 VYmenue omnepupoBaTh TMOHATHSAMHU: JBHKCHHE

B IPOCTPAHCTBE, TMOA0OHBIE (GUTYpBl B MPOCTPAHCTBE;
UCIIOJIB30BaTh OTHOLIEHUE IUIOLIANEd IIOBEPXHOCTEH U
00BbEeMOB MOAOOHBIX (UTYp TIPU PELICHUH 3a/1a4;

[1P612. YMeHHe BBIYMCIATH TE€OMETPUYECKHE BEIMUMHBI
(umHa, yrou, Iwom@aab, 00bEM, IUIOUIAJb MOBEPXHOCTH),
UCIIONb3Ys U3yUCHHbIE (POPMYJIIBI U METO/IBI;

[1PG13. Ymenue onepupoBaTh MOHATHSAMH: MPSIMOYTOJbHAsS
CUCTEMa  KOOpIMHAT, KOOPAMHATBI  TOYKH,  BEKTOP,
KOOPJMHATHI BEKTOPA, CKAISIPHOE IPOU3BEACHUE, YTOJI MEXIY
BEKTOPAMH, CyMMa BEKTOPOB, IIPOMU3BEACHHUE BEKTOpa Ha
YHCJIO; HAaxOJUTh C T[OMOIIBIO H3YYEHHBIX (opMyll
KOOpAMHATBl CEPENMUHBI OTPE3Ka, PACCTOSTHUE MEXAY IBYMS
TOUYKAMH;

[1P614. YMmenue BbIOMpaTh MOAXOAIMMN U3yUEHHBIH METOJ
JUISL pElIeHUs 3a/1a4H, paclio3HaBaTh MaTeMaTHuecKue (paKThl
U MaTeMaTHYeCKUe MOJEIH B MPUPOAHBIX M OOIIECTBEHHBIX
SIBIIGHUSIX, B MCKYCCTBE; YMEHHE TMPUBOAUTH MPUMEPHI
MaT€MaTHYECKUX OTKPBITUH POCCHMCKOM W  MHUPOBOM
MaTeMAaTHYECKON HAYKH

OK 06. [TposiBnATh | JINYHOCTHBIE  pe3ynbTaThl JODKHBI  oTpaxkaTh | [IPGl. Bnamenue meronamu 10Ka3aTeNbCTB, alrOpUTMaMH
Ipax/IaHCKO- B YaCTH: pelieHus 3anad; yMmMeHue (opMyIHpoBaTh OIpeNeTIeHHUs,
MaTPUOTHYECKYIO TO3MLMIO, |-  TPAKIAHCKOTO  BOCHUTAHMS:  IHPHUHITHE | AKCHOMBI

JI€MOHCTPHUPOBATh TpPaULIMOHHBIX HallMOHAJIBHBIX, | U TEOPEMBI, TNPUMEHATh WX, MPOBOAUTH JOKa3aTelbHbIE
OCO3HaHHOE MoBeJIeHHE | 00IIeYeTOBEYECKUX I'YMaHUCTHYECKHUX U | pacCyKIEHHS B XOJ€ PELICHUs 3aay;

Ha  OCHOBE  POCCHICKHX | JEMOKPAaTHYECKUX LIECHHOCTEH; [1P64. VYwmeHue onepupoBaTh TMOHATUSAMHU:  (PYHKLHS,
JYXOBHO-HPAaBCTBEHHBIX -IATPUOTUYECKOTO BOCIIUTAHMSL: HenpepbiBHast  (QYHKIMSA, TPOU3BOJHASA, IepBooOpa3Has,
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IICHHOCTEH, B TOM YHCIIE
C Y4YeTOM TapMOHU3aLUU
MEKHALMOHAIbHBIX

u MEXXPEITUTNO3HBIX
OTHOILEHUH, [IPUMEHATD
CTaHapThI
AHTUKOPPYIILIUOHHOTO
IIOBE/ICHUSA

LIEHHOCTHOE OTHOLIEHHE K TOCYAapCTBEHHBIM
CHUMBOJIAM, HCTOPHMYECKOMY U  IPUPOAHOMY
HACJIEAUIO, MaMATHUKAM, TpaJULMSIM Hapo/I0B
Poccun, noctuxkenusm Poccun B Hayke, HCKyCCTBE,
CIIOpPTE, TEXHOJIOTUAX U TPYAE;

MertanpeameTHble pe3yIbTaThl JOJKHBI OTPAXKaTh:
OBnazneHrne yHUBEPCAJIbHBIMU  PEryJISTUBHBIMU
JNEUCTBUSAMHU: B) SMOLMOHAIBHBIA  MHTEIUIEKT,
IpeAIoJIararouui chOpMUPOBAHHOCTD:
--CaMOCO3HaHUs, BKJIIOYAIOIIEr0  CIIOCOOHOCTb
[OHMMATh CBO€ SMOIMOHAJIBHOE COCTOSIHUE,
BUJETh HAlpaBJICHUs pa3BUTHUS COOCTBEHHOM
AIMOIMOHAIBHOM c(epbl, OBITh YBEPEHHBIM B ce0e;
- CaMOpETyJIMPOBAHHUS, BKJIIOYAIOILETO
CaMOKOHTPOIIb, yMEHHE IPUHUMATD
OTBETCTBEHHOCTH 3a CBOE I10BE/IEHUE, CIOCOOHOCTh
aJanTUPOBAaThCSl K AMOLMOHAIBHBIM M3MEHEHUSIM
U MPOSIBIIATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;;

- BHYTPEHHEM  MOTHMBALMH,  BKJIIOYAIOLIEH
CTPEMIICHHE K JOCTHXKEHUIO LEId U YCIEeXy,
ONTHUMU3M, WHULAATUBHOCTb, yMeHUue

JIECTBOBATh, UCXO/I U3 CBOMX BO3MOKHOCTEH;

- OMIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh
AMOIIMOHAJIBHOE COCTOSIHUE JPYTUX, YYUTHIBATh €TO
MIPHU OCYIIECTBIEHUY KOMMYHHUKAIIUH, CTIOCOOHOCTD
K COYYBCTBUIO U COTIEPEIKUBAHUIO;

- COLIMAJIBHBIX HAaBBIKOB, BKJIFOYAIOIIUX
CITOCOOHOCTH BBICTPAWBATh OTHOIICHUSI C IPYTUMH
JTIOBMU, 3a00TUTHCS, TMPOSIBISATH WHTEpPEC U
paspemnarh KOH()IUKTHI

OIIpE/ICIICHHBI MHTETpall; YMEHUE HaXOAUTh IPOU3BOJHbBIC
JJIEMEHTapHbIX  (PyHKUMIA, UCIOJNB3YSl  CIIPABOYHBIC
MaTepHalIbl; UCCIEOBATh B MPOCTEHIINX CIy4asx (yHKIUU
Ha MOHOTOHHOCTb, HAXOJUTh HauOOoIbIINE
U HaWMEHbIIME 3Ha4YeHUs (QYHKIMA; CTPOUTHh rpaduku
MHOTOYJICHOB C CIOJIb30BaHUEM arrapaTa MaTeMaTH4ecKoro
aHaJM3a; NPUMEHATHb MPOU3BOAHYIO IpPU PEIICHUU 3a1ay
Ha JBUKCHHE, pellaTh MPaKTUKO-OPUEHTHUPOBAHHBIC 33/1a4u
Ha HauOOJIbIIME U HAMMEHbIIME 3HAYCHUs, HA HAXOXICHUE
MyTH, CKOPOCTH U YCKOPEHUS;

[TP66. YMmenue pemarbh TEKCTOBBIC 3a/1aud Pa3HbIX TUIOB (B
TOM 4YHCJI€ Ha MPOLEHTHI, JAOJIM MU YacTH, HA IBUKCHHE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HAJOIH, 3a/Ja4d U3
o0JyacTu ynpaBlieHUs! JUYHBIMU U CEMEHHBIMU (pUHAHCAMMU);
COCTaBJISITh BBIPAKEHUS, YPAaBHEHUs, HEPABEHCTBA U HX
CUCTeMbl IO YCJIOBUIO 3ajlaud, HUCCIIEJOBaTh IMOIYYECHHOE
pellIeHre U OLEHUBATh IPaBI0N0J00HOCTb PE3YJILTATOB;
I[IPG7. VYMenue omnepupoBaTh MOHITUSAMH: CpEIHEE
apudmernueckoe, MeauaHa, HaumOOJbIIee U HaMMEHbIIEe
3HAUEHMs, pa3Max, AHUCIEpPCUs, CTAaHAAPTHOE OTKJIOHEHHE
YHCIIOBOrO Habopa; yMEHHE HU3BJIEKAaThb, UHTEPIPETUPOBATH
uH(OpMaIIHIO, TPEICTABICHHYIO B TAOIUIIaX, HA JHarpaMMax,
rpadukax, OTpa’karollyl0 CBOMCTBA pealbHBIX MPOLIECCOB U
SIBIICHUH; TIPEICTaBIATh NHGOPMAIUIO C MTOMOIIBIO TaOJIUIl U
yarpamM; HCCII€IOBaTh CTAaTUCTUYECKHE JaHHbBIE, B TOM
qucle

C TpUMeHEeHHEeM TpadUUecKMX METOJOB M DIEKTPOHHBIX
CpPEICTB;

ITPGS. YMeHue onepupoBaTh MOHATUSMU: CIYYaHBIA OMBIT
U CiaydailHOe COOBITHE, BEPOATHOCTh CIyYalHOTO COOBITHS,
YMEHUE BBIYUCIATH BEPOSTHOCTH C  HCIOJb30BAHUEM
rpaduyecKux METOJOB; MPUMEHSITh (HOPMYIBI CIOXKEHHUS U
YMHOXEHHUSI BEPOATHOCTEH, KOMOWHATOpHBIE (AaKThl U
(GhopMynbl MIPH pElIEHUH 3aJ]a4; OILIEHWBATh BEPOSITHOCTU
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peanbHbIX COOBITHH; 3HAKOMCTBO
CO CIIly4alHbIMU BEJIMYMHAMU; YMEHHUE MPUBOJUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OONBIIUX YUCEl B  MPHUPOIHBIX

1 OOILECTBEHHBIX SIBJICHUSX;

[1P614. YMmenue BbIOMpaTh MOAXOSAIINN U3yUYEHHBIH METOJ
JUIs peLeHUs 3a/laud, paclo3HaBaTh MaTeMaTHYecKue (haKThl
U MaTeMaTHYECKUE MOJEIH B MPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSAX, B MCKYCCTBE; YMEHHE IPUBOAWUTH IPUMEPHI
MaT€MaTHYECKUX OTKPBITUH POCCHMCKOM U  MHUPOBOU
MaTEMAaTHYECKON HAYKH

OK 07. CogeiicTBoBaTh
COXPaHEHHUIO OKpY’Karolen
cpensl,
pecypcocOepexeHuIo,
MIPUMCHSITH

00 UW3MEHEHMH KJIUMarTa,
IIPUHIAIIBI OepexKIIMBOTO
Mpou3BOACTBA, A(h(PEKTUBHO
JENCTBOBATH

B UpE3BBIYAITHBIX CUTYAIHIX

3HaHUA

JInuHOCTHBIE  PE3YyJbTaThl  JOJKHBI
B YAaCTHU: HKOJIOTMYECKOTIO BOCIIUTAHHUSA:
- AKTUBHOE HENPHUATHE JACUCTBUM, NPUHOCSIIMX
BpEXl OKpYXKarolleH cpene;

- YMEHUE [POTHO3UPOBaTh HEOJArONpPUSITHBIE
9KOJIOTMYECKHE IIOCIEACTBUS IPEIITPUHUMAEMBIX
JIEMCTBHM, IPEAOTBPAILATD UX;

- pacliupeHue OIIbITa
HKOJIOTMYECKOM HANPaBIEHHOCTH;
MetanpeameTHble pe3yJIbTaThl TOJKHBI OTPAKaTh:
OBnanenue YHUBEpPCAIbHBIMU y4eOHBIMU
MIO3HABATEJILHBIMU JIEHCTBUSMU:

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- pa3pabaTbiBaTh IUIaH pEIIEHUS HPOOJIEMBI C
Y4E€TOM aHajlu3a MMEIOIIUXCS MaTepHallbHbIX
Y HEMATEepUAJIbHBIX PECYPCOB;

- OCYILECTBJIATh  LEJICHANPABICHHbI  MOMCK
nepeHoca  CpeAcTB M CHocoOOB  JAEUCTBUS
B PO ECCHOHANTBHYIO CPELY;

- YMETb NEPEHOCUTH 3HAHMS B I103HABATEIBHYIO
U TIPAKTUYECKYI0 00J1aCTH KU3HEACITEIbHOCTH;
OBnaneHne yHUBEPCAJIbHBIMU  PETYJISTUBHBIMU
NEUCTBUSIMU:

0) CAMOKOHTPOJIb:

OTpaXkaTh

ACATCIIBHOCTH

[1PG1. Bnanenue MmeTogamMu J0Ka3aTeNIbCTB, alrOpUTMaMu
pelieHus 3afady; yMeHHe (OpPMYJIMpPOBATH OIpEeSIeHHs,
aKCUOMBI

U TEOPEMBI, IPHUMEHATH MX, INPOBOJIUTH [OKA3aTEJIbHbIE
paccyXeHUsl B X0JI€ pEeLICHUs 3a/1a4;

[1P64. VYwmeHue onepupoBaTb MOHATUAMHU:  (PYHKIIHS,
HenpepblBHAasg  (yHKUUS, MPOU3BOAHAsA, IepBooOpa3Had,
OINPEACIECHHBI MHTErpall; YMEHUE HaXOAUTh IPOU3BOJHBIE
JJIEMEHTapHbIX  (QyHKIMHA,  HCNONb3ys  CIpaBOYHBIE
MaTepHajbl; UCCIEA0BaTh B MPOCTEHIINX CIydasx (yHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HauOobIINeE
U HauMEHbIIME 3HaueHus (QYHKIMHA; CTPOUTh Tpaduku
MHOTOYJIEHOB C UCIIOJIb30BAaHUEM aliapaTta MaTeMaTH4YEeCKOTI0
aHaJIM3a; NPUMEHATH NPOU3BOAHYIO IpU PEIICHUU 3a1ad
Ha JIBJKEHUE; pellaTh MPaKTUKO-OPUEHTUPOBAHHBIE 3a]aun
Ha HauOoJIbIIME M HaMMEHBIINE 3HAUCHHs, Ha HaXOXKICHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

[1P65. YmeHnue omnepupoBaTh MOHATHSAMHU: pallMOHATIbHAS
GbyHKIUMsA, ToKa3aTenbHas (QYHKIMS, cTerneHHas (yHKIus,
JorapupmMuyecKas byHKIM, TPUTOHOMETPUUYECKUE
¢byHKIMU, OOpaTHbIE (YHKIMH, YMEHUE CTPOUTH TpapuKku
W3YYEHHBIX (PYHKIUH, HCIOIB30BATh TPApUKH MPH U3yUECHUU
MIPOLIECCOB U 3aBUCHUMOCTEH, IPU PELICHUH 3a/1ad U3 JPYyTrux
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- JaBaTb OILICHKY HOBBLIM CUTyallUssM, BHOCHUTH

KOPPEKTUBBI

B

JACATCIIBHOCTD,

COOTBCTCTBHUC PC3YJIbTATOB LCIAM

OLCHHUBATH

y4eOHBIX IPEMETOB U 3a/1a4 U3 peaslbHOW KU3HH; BHIPAXKATh
(hopMyiaMy 3aBUCUMOCTH MEXKy BETMUUHAMU;

[TPG6. YMeHue permarh TEeKCTOBBIC 3a/1a4d Pa3HbIX TUIIOB (B
TOM YHCJI€ Ha NPOLEHTHI, JOJIM M YacTH, Ha JIBHXKCHHE,
paboTy, CTOMMOCTH TOBapOB M YCIyT, HAJOTH, 3aJadd W3
o0jacTu ynpaBlieHUs! JUYHBIMU U CEMEHHBIMU (pUHAHCAMMU);
COCTaBJIATh BBIPAKEHUS, YPAaBHEHUs, HEPABEHCTBA U HX
CUCTEMBbl TIO YCJIOBHUIO 3aJa4yM, HMCCIIEOBAaTh IOJYyYEHHOE
pelIeHre U OLEHUBATh PABAONOI00HOCTh PE3yIbTaTOB;
I1PGS. YMeHue onepupoBaTh MOHATUSAMU: CIYYailHBIA OMBIT
U CIy4ailHOEe COOBITHE, BEPOSTHOCTH CIYYalHOTO COOBITHS;
YMEHUE BBIYUCIATH BEPOSTHOCTH C  HCIOJIB30BAHUEM
rpaduyecKux METOJO0B; MPUMEHATh (HOPMYJbI CIOXKEHHUS U
YMHOXEHHUSI BEPOATHOCTEH, KOMOWHATOpHBbIE (aKThl U
GbopMyIBl TIpH pEIICHUH 331a4; OLICHUBATh BEPOSITHOCTU
peanbHbIX COOBITHIA; 3HAKOMCTBO
CO CIy4ailHBIMU BEIMYMHAMU; YMEHHUE MPUBOJIUTH MPUMEPHI
OpOSIBIICHUS 3aKOHA OONBIIMX YHCET B IPUPOIHBIX
1 OOIIECTBEHHBIX SIBJICHUSX;

[1P69. YmeHue omepupoBaTh MOHATUSAMH: TOYKa, NpsMasd,

IIJIOCKOCTB, IIPOCTPAHCTBO, JBYI'PaHHBIN yrod,
CKpELIUBAIOIIHEC IpsIMBIE, [apajuIeIbHOCTh u
MEPIEHIUKYISIPHOCTD MPSAMBIX

Y TUIOCKOCTEH, YroJjl MEXIY NMPSAMBIMH, YTOJI MEXAY MPIMON
U IUIOCKOCTBIO, YTOJl MEXIY IMJIOCKOCTAMHU, PACCTOSHUE OT
TOUYKH

JI0 TJIOCKOCTH, PAacCTOSHHME MEXAY NPSIMBIMH, PACCTOSHHE
MEX/1y TUIOCKOCTSIMHM; YMEHHE HCIIOJIb30BaTh MPH PEIICHUU
3aja4 U3y4yeHHbIe (DAKThl U TEOPEMBI TUIAHUMETPUH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MUPA;

[1P610. YmeHnue onepupoBaTh NOHATUSMH: MHOTOTPAHHUK,
CEUeHHe MHOIOrpaHHUKa, KyO, Mapajulelenumnen, Hpu3Ma,
nupampa, ¢GuUrypa M IMOBEPXHOCTh BpAIICHUS, LMIHHID,
KOHYC, map, cepa, ceueHus (purypbl BpalieHusl, MI0CKOCTb,
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Kacatomascs  cdepbl, LWIMHApPA, KOHYyca, IUIONIA/b
IOBEPXHOCTU IHPaMMIbI, IPHU3MBI, KOHYyCa, LWIMHAPA,
mwiomanak  chepsl, 00beM  KyOa,  TPSIMOYTOJBHOTO
napajulelenune1a, NupaMuabl, IPU3Mbl, IUIUHAPA, KOHYCA,
mapa; yMeHUue n300paxkaThb MHOTOI'PaHHUKU
Y NIOBEPXHOCTH BPAILCHUS, UX CEUEHUS OT PyKH, C IOMOIIBIO
YEPTEKHBIX HMHCTPYMEHTOB U JIEKTPOHHBIX CPEICTB; YMEHUE
pacmo3HaBaTb CHUMMETPUIO B  IIPOCTPAHCTBE;, YMEHHE
pacrno3HaBaTh IPAaBUIbHbIE MHOTOTPAHHUKH;

I[IPG11 VYmenue omnepupoBaTh TMOHATUSMU: JBI)KEHUE
B TIPOCTPAHCTBE, IMONO00HBIE (GUTYpl B MPOCTPAHCTBE;
UCIIOJIB30BaTh OTHOLIEHUE IUIOLIANEd IIOBEPXHOCTEH U
00BbEMOB MOAOOHBIX (UTYp TIPU PELICHUH 33/1a4;

[1P612. YMeHHe BBIYMCIATH TE€OMETPUYECKHE BEIMUMHBI
(mmuHa, yrom, TIIOmaab, O0OBEM, IUIOMIAAb MOBEPXHOCTH),
UCIIONb3Ys U3yUCHHbIE (POPMYJIBI U METO/IBI;

[1PG13. Ymenue onepupoBaTh MOHATHSAMH: MPSIMOYTOJbHAS
CUCTEMa  KOOpIMHAT, KOOPAMHATBI  TOYKH,  BEKTOP,
KOOpPJMHATBI BEKTOPA, CKAISIPHOE IPOU3BE/IEHUE, YTOJI MEXKIY
BEKTOPAMH, CyMMa BEKTOPOB, IPOMU3BEACHHE BEKTOpa Ha
YHCJIO; HAaXOJUTh C T[OMOIIBIO H3YYEHHBIX (opMyll
KOOpAMHATHI CEPENNHBI OTPE3Ka, PACCTOSIHUE MEXKIY IBYMS
TOUYKAMH;

[1P614. YMmenue BbIOMpaTh MOAXOAIIMN U3yUEHHBIH METOJ
JUIS pElIeHUs 3a/1a4H, paclio3HaBaTh MaTeMaTHuecKue (paKThl
U MaTeMaTH4eCKHe MOJENU B MPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSAX, B MCKYCCTBE; YMEHHE IPUBOAUTH IPUMEPHI
MaT€MaTHYECKUX OTKPBITUH POCCHWCKOM W  MHPOBOU
MaTeMaTHYECKON HAyKH

IIK 1.1. ITogroraBnuBaTh K
paboTe TEXHOJIOTHYECKOE
obopyoBaHue,
WHCTPYMEHTBI, OCHACTKY

JIngHOCTHEIE PE3YyJbTaTbl JOOJDKHBI OTpaXaTb
B HaCTH: JyXOBHO-HPABCTBCHHOI'O BOCIIMTAHUA:

- C(bOpMI/IpOBaHHOCTB HPaBCTBCHHOT'O CO3HAaHUA,
OTHUYCCKOI'O IMOBCACHU A,

[1P61. Bnagenue MerogamMM J0Ka3aTeNbCTB, aJrOPUTMaMHU
pemieHus 3ajaay; yMmMeHue (GOpMyJIMpPOBaTh OIpeneIeHHUs,
AKCUOMBI UM TEOPEMBI, IPUMEHATb HX, IPOBOJUTH
JIOKa3aTeNNbHbIE PACCYKICHUS B XO€ PEIICHUS 33/1a4;
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- CIIOCOOHOCTH OIIEHUBAThH CUTYAIUIO U TPUHUMATD
OCO3HAHHBIC  PEIICHUSA, OpPUEHTHPYSICh  Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

- OCO3HAaHME JIMYHOTO BKJaJa B IIOCTPOCHHUE
YCTOWYMBOTO OYyIyIIETO;

- OTBETCTBEHHOE OTHOLICHHE K CBOMM POJUTEISAM
U (UIM) IpyrvMM WIEHaM CEMbH, CO3JaHUI0 CEMbU
Ha OCHOBE OCO3HAHHOIO IPUHATUSA LICHHOCTEU
CEMEMHON XKU3HU B COOTBETCTBUM C TPAAULIMSIMU
Hapozos Poccuy;

MeTtanpenmeTHble pe3yJIbTaThl JOJIKHBI OTPaXKaTh:
OBnaneHne yHUBEPCAIBHBIMU PETYJIATUBHBIMU
JIEHCTBUSIMU:

a) CaMOOpraHu3aLus:

- CaMOCTOSTEIIEHO OCYLIECTBIISATh
MIO3HABATEIIBHYI0  JAEATEIbHOCTb, BBISIBIISITD
po0JIeMBlI, CTaBUTh u (bopmyIHpOBaTH
CcOOCTBEHHBIE  3agaud B 00pa3oBaTeIbHOM
JNESATENIbHOCTH M JKU3HEHHBIX  CHUTyalusx;
CaMOCTOSITEJIBHO ~ COCTaBIIATh IIJIaH  PELICHUS
npoOJieMbl € YYETOM MMEIOIIUXCS PEeCypCoB,
COOCTBEHHBIX BO3MOXHOCTEH WU NPEANOYTEHHIA;
JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
CHocoOCTBOBaTh (YOPMUPOBAHUIO M MPOSIBICHHIO
HIMPOKON 3pyIUIIMU B pa3HbIX 00JIACTAX 3HAHUM,
MOCTOSTHHO TOBBIIIATh CBOW 00pa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

UCITOJIb30BaTh MpPUEMBl peduieKCUu Uil OLEHKH
CUTYyalllH, BEIOOpa BEPHOT'O PELICHMUS;

- YMETb OLEHUBaTh PHUCKU U CBOEBPEMEHHO
MPUHUMATD PELIEHUS M0 UX CHUKEHUIO;

B) SMOLMOHAJILHBIA MHTEIJIEKT, IPEANOIaratouil
c(hOpMUPOBAHHOCTH:

[1P64. VYmenue onepupoBaTb MOHATUSAMH:  (YHKIIHS,
HernpepbIBHAss  (QYHKUUS, MPOU3BOJHAs, IepBOOOpa3Hasd,
OTIpeNICICHHBI MHTETPal; YMEHHUE HAXOJUTh MPOU3BOJHBIC
3JIEMEHTapHbIX GbyHKUUH, UCNONB3Yysl  CIPAaBOYHbBIE
MaTepHalbl; UCCIeNI0BaTh B MPOCTEHININX Ciydasx (yHKIHU
Ha MOHOTOHHOCTb, HaXOJIUTb HamOOJbIINE U HAUMEHBLINE
3Ha4YeHUs (YHKIMA; CTPOUTH TpapuKH MHOTOYICHOB C
UCIOJIb30BAaHUEM  amlapara MaTeMaTU4YeCKOIo  aHaln3a;
PUMEHSTh MPOU3BOIHYIO
IOpU pelIeHUuM 3a7ady Ha [JBW)KEHHUE, pellaTh IPaKTUKO-
OpPUEHTHPOBAaHHBIC 33Ja4d HAa HaWOOJIBIINE UM HAUMEHBIIUE
3HA4YEHUs1, Ha HaXOKJCHUE ITyTH, CKOPOCTH M YCKOPEHHUS
[IPGS. Ywmenue omepupoBaTh MOHATHUSMHU: pPAIlMOHAIBHAS
GbyHKUMA, TMoKa3zaTelbHass (yHKIMs, CTeneHHas (QYHKIHS,
norapudmuyaeckas GyHKIHs, TPUTOHOMETpUIeCKre (PyHKINH,
oOpaTHble (DYHKIMH; YMEHUE CTPOUTH I'papUKH H3YyUYEHHBIX
(byHKUIMH, UCTIONB30BaTh rpauKu MPU U3YUYEHHUH MPOIECCOB
U 3aBUCHUMOCTEH, IpU PEUICHUU 3ajady U3 APYTUX yueOHBIX
NpeMETOB W 3aJa4 M3 pealbHOW JKWU3HU; BBIPAXKaTh
dbopMyIaMu 3aBUCUMOCTH MEX]y BETMUYMHAMU;

[1P66. YMeHue pemiaTh TEKCTOBBIE 3a/la4M pa3HbIX THUIIOB (B
TOM YHCJIE Ha TPOLIEHTBI, JI0JIU U YacTH, Ha ABMXKEHHE, padoTy,
CTOMMOCTh TOBapoB M YCIyT, HAJIOTH, 334l W3 00JacTh
yOpaBIE€HUS  JUYHBIMU M CEeMEWHbIMH  (UHAHCAMM);
COCTaBIIATh BBIPAKEHHS, ypaBHEHHs, HEPABEHCTBA M WX
CHCTEMBI TI0 YCIIOBHIO 3aJ[au, HCCIENOBATh IOIYYEHHOE
peleHe U OLEHUBATh NPaBAONOJ00HOCTh PE3yIbTaTOB;
[IP67. VYmenue omnepupoBaTh MOHATUSMHU:  CpEIHEE
apupmeTHyeckoe, MenuaHa, HauOoiblllee M HaWMEHbIEe
3HAYCHUs, pa3Max, AHUCIEPCHs, CTAaHAAPTHOE OTKIOHEHHE
YHUCIOBOTO HabOpa; yMEHHE HU3BJIEKaTh, WHTEPIPETUPOBATH
WHPOPMAIIHIO, IPEICTABICHHYIO B TA0JIMIaX, HA TUarpaMMax,
rpaguKax, OTpPa)Xarollyl0 CBOMCTBAa pEAJIbHBIX IPOLIECCOB
W SIBIICHHIA; TIPEICTABIATh HH)OPMAIHIO C TOMOIIBIO TaOJIHIT
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BHYTPEHHEHN MOTHUBALUH, BKJIIOYAIOLIEH
CTPEMIICHHE K [JOCTHXKCHHIO LEIU U YCIEXY,
ONTUMU3M, MHULAATUBHOCTb, yMEHHUE

JIeMCTBOBATh, UCXO/IS1 U3 CBOUX BO3MOYKHOCTEHA;
- OMITATHH, BKIIIOYAIOIIEH CIOCOOHOCTh TOHUMATh
SMOILIMOHATIBHOE COCTOSIHUE JIPYTHX, YYUTHIBAThH
€ro TpU  OCYIIECTBICHUM  KOMMYHHUKAIUH,
CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKHBAHUIO;
- COLMAbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH
BBICTPAMBATh OTHOIICHUS C JPYTUMH JIIOJbMH,
3a00THTBCS, TMPOSIBJIATH WMHTEPEC |  pa3periarhb
KOH(JIUKTBI

W JuUarpamM; HCCIIeIOBaTh CTaTHCTHYECKUE JaHHBIC, B TOM
quclie ¢ IPUMEHEHUEM rpapuuecKux METOI0B U AJIEKTPOHHBIX
CPEJICTB;
[TP68. YMmeHue omnepupoBaTh MOHATHAMU: CIIYYaHHBINA OIBIT
U CIly4alHOE COOBITHE, BEPOSITHOCTh CIIy4allHOTO COOBITHS,
YMEHHE BBIUUCIATH BEPOSTHOCTH C  HCIOJIb30BAaHHEM
rpaUYecKuX METOJIOB; MPHUMEHSATH (DOPMYJBI CIIOKECHUS U
YMHOKEHUSI BEpOSATHOCTEH, KOMOWHATOpHBIE (HaKTBl U
GbopMyJIBI TIpU pELICHWH 3a/1a4; OILEHUBATh BEPOSTHOCTU
pealbHbIX ~ COOBITMH;  3HAKOMCTBO  CO  CIly4alHBIMH
BEIIMYMHAMHU; YMEHUE TMPUBOJIUTH MPUMEPHI TMPOSBICHUS
3aKOHA OOJBIIUX YKCET B IPUPOIHBIX
1 OOIIIECTBEHHBIX SIBICHUSAX;
[1PG14. YmeHue BbIOUpaTh MOAXOAAIIUN H3YyYEHHBIH METOJY
TSI peIIeHUsT 3aJa4d, Paclio3HaBaTh MATEMAaTUYCCKUE (PAKTBHI
M MaTeMaTH4eCKHe MOJEIU B MPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMEHUE TMPUBOJUTH MPUMEPHI
MaTEMaTUYECKUX  OTKPBITMM  pPOCCUHWCKOW W MHUPOBOML

MaTeMaTHYeCKOW HayKH
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2. CTpyKTypa M cojep:xkaHue 0011e00pa3oBaTeIbHON JUCHUILTHHBI

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

Buj yueOHoi1 padoThl O0bem Bru B

B yacax dopme
MPAKT.
MOJITOTOBKU

O01beM 00pa3oBaTeJbHON MPOrpaMMBbI AU CHIUTITTHHBI 232 32

B T.4.

KOMOWHHPOBAHHBIC 3aHATHS 207

KOHTPOJIbHBIE PAOOTHI 7

OcHoOBHOE coep:kanue’ 180

IIpodeccrnoHabLHO OPHEHTHPOBAHHOE COIEPIKAHUE 34 32

(conep:kaHue NPUKJIATHOIO MOIYJIsI)®

IIpoMe:KkyTOUHAsE aTTeCTANUA® (DK3aMEH) 18

B paMKax OI[HOﬁ HJIM HCCKOJIbKUX H3YYaCMbIX O6IH€O6pa3OBaTCJII)HI)IX JUCHHUIIIIMH C
yuetoM mnonydaemoil mpodeccun CIIO obOydaroummmces caMOCTOSATENBHO, HOJ PYKOBOACTBOM
npenogaBaresss (TbIOTOPA), BBINOJHAETCS WHAWBUIYAbHBIM HPOEKT MO BBIOpaHHON TeMeE.
WNHIuBHyanbHBIH TIPOEKT MOXKET OBITH IPEICTaBICH B BUAE Y4YEOHOrO HCCICIOBAHMS WU
y4e0HOr0 MPOEKTa.

4 OCHOBHOE COJIEPKAHUE BKIIIOYAET COJEPIKATENbHBIE JIMHUU 110 ydeOHOMY mpeamery «Matematuka» (6a30Bbiit
ypoBeHb) DenepanbHOM 00pa3oBaTENbHON MPOTPAMMBI CPETHETO OOIIETO 00pa30BaHMS, YTBEPKICHHON MPUKA30M
MunncrepctBa mpocsenieEns Poccmiickoit @enepamum ot 18 mas 2023 1. N 371 (B pemakmmm Ilpumkaza
Munnpocsenienust Poccuu ot 9 okta6pst 2024 r. N 704).

> TIpodecCHOHATIEHO OPUEHTUPOBAHHOE COJEPKAHUE MOMKET OBbITh PACTIPENEIEHO TI0 pasfenaM (TeMam)
WM CKOHLIEHTPUPOBAHO B paszaene [IpuxknaaHoit Moxynb

® Mopma IPOMEKYTOUHOU ATTECTAIMY M KOJIUYECTBO YACOB, OTBOAUMBIX HA €€ TIPOBEJICHHUE, PErIaAMEHTUPYHOTCS
yueonsm masom OIT CIIO.
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2.2. TemaTuyeCKHH IJIAH U COACPKAHUE TUCIHUTIIUHBI

Conep:kanue y4eOHOro MaTtepuasia (0OCHOBHOE M MPO(ecCHOHATILHO

HaumeHoBaHue pa3jie/ioB 7 . Oo0bem | Popmupyembie
" TeM OPHEHTHUPOBAHHOE)', 1a0OpaTOPHbIEC U MPAKTHYECKHE 3AHATHS, NIPUKJIATHON 4acOB | KOMIETCHIHH
MOYJIb (IIPH HAJTHYHUU)
1 2 3 4
OCHOBHOE co/Iep:KaHue

Pa3jen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 18

Tema 1.1. Copepxanne yaeOHOTo MaTepuaa 2

Ilens u 3anaun mMaTemMatuky | Llenb U 3a7aun MaTeMaTUKU IPU OCBOSGHUU CIIEIUAIBHOCTH. ba3oBble 3HaHUSA U YMEHUS

pu OCBOECHMHM | IO MaTeMaTUke B MPOGECCHOHATHHOM U B MOBCEIHEBHOU NEATEILHOCTH. MHOXECTBO,

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, CIeJICTBUE, I0KA3aTEIbCTBO OK 02,

Tema 1.2. Coneprkanue y4eOHOro MaTepuania 2 OK 03,

Yycaa ¥ BEIYUCIICHUS Harypanenble u nenble yucna. [Ipu3Haku AeNMMOCTH LENbIX 4ucell. PanuoHanbHbIE OK 04,
yrcna. OOBIKHOBEHHBIE U JIECSITHUHBIE IPOOH, MPOLIEHTHI, 0ECKOHEUHBIE MTEPUOINIECKUE OK 05,
npobu. ApudmMernyeckre Orepanud ¢ paldoOHAIBHBIMU YHUCIaMH, TpPeoOpa3oBaHUs OK 06
YUCJIOBBIX BbIpakeHUM. JlelicTBUTENbHBIE YMCla. PalnvoHanbHbIE W UpPpalMOHAIbHBIC OK 07
yucina. ApudMeTudecKkue omneparuu ¢ JEHCTBUTETbHBIMU 4uciaMmu. [IpubnuxEHubie K 1.1
BBIYMCIICHMS], IPABUJIA OKPYTJIEHUs, TPUKUKA U OLIEHKA Pe3yJIbTaTa BEIUUCICHUN

Tema 1.3 Coneprkanue y4eOHOro MaTepuana 4

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

TOXICCTBCHHBIC HepasenctBo, pemenne HepaBeHcTBa. Metoa uHTEpBaioB. Pemenue neiabix U 1poOHO-

gfp306pa3OBaHHﬂ- paloOHaJIbHBIX YpaBHEHUH M HepaBeHCTB. [IprMeHeHue ypaBHEHHIl M HEPaBEHCTB K

paBHEHHS

" HCPABCHCTBA

PCHICHUIO MATCMAaTUYCCKUX 3a/lad U 3a1a4 U3 Pa3JINYHBbIX oOnacreit HAayKH U peaﬂBHOﬁ
*kn3HU. CHCTEMBI U COBOKYITHOCTH pallMOHAJIBHBIX ypaBHCHI/Iﬁ U HCPABCHCTB. Cucremsl

7 ObpazoBaTelibHas OPraHU3alus BIPABE CAMOCTOATEIBLHO ONPEAEIIATh MOCIEI0BATEILHOCTh H3yYEHHs PA3IEIOB U TEM, BXOMAIMX B HUX, & TAKKE IIEPEPACIIPEAEIIATH KOIUUECTBO
4acoB JUIsi OCBOGHHSI OOYHAIOIIUMHUCS Y4eOHOro Marepuaja C y4eTOM JIOTMKH (DOpPMHpOBaHMS MPEIMETHBIX pPE3yNbTaTOB, OOLUIMX M NPO(ECCHOHATBHBIX KOMIETEHIIHUH,
MEKIIPEIMETHBIX CBSI3€H ¢ APYTHMMHU AUCIUINIMHAMHI 0011e00pa3oBaTeIbHOTO B 001IenpodeccnoHansHOro MuKIOB yaeoHoro miana OIl CIIO
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JINHEMHBIX ypaBHEHHU. PellleHne npukiagHbeiX 3a/1ad ¢ MOMOUIBIO CUCTEMBI JTUHEUHBIX
ypaBHEHUH

JNEWCTBUTEIILHOTO YHCIIa

IMPAKTUYCCKUX 3aJla4 U IPCACTAaBJICHUA JaHHBIX. CreneHs ¢ palrOHAJIBHBIM ITOKA3aTCJIEM.

Tewma 1.4. IIpodeccnonasibHO OPHEHTHPOBAHHOE COAep:KaHMe (COoAep:KaHHe TNPHUKJIIATHOTO 4
[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

BBIUUCIICHUS] TPOLEHTOB. [IpOIeHTHBIE BBHIYMCIECHUS B MPOPECCHOHATIBHBIX 3a/avyax.

IIpuMeHeHnEe ypaBHEHUN U HEPABEHCTB K PELICHUIO MATEMaTUYECKUX 3a7ad U 3a1ad U3

pa3nuyHbIX 001acTeil 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. Mcmnonb3oBaHue

IIPOrPECCUU /ISl PELLICHUs] pealIbHbIX 3a/1a4 MPUKJIAJHOIO XapakTepa
Tema 1.6. Copep:xanue yueOHOro MaTepuana 4
®yHKUMU U rpaduKu @Oynkus, criocoOsl 3ananus GpyHkuuu. ['padux Gpynxmum. B3anmuao oOpatHsie GpyHKINH.

OO6nacth omnpeneseHuss U MHOXecTBO 3HaueHUi ¢pyHkunu. Hynu ¢pynkuun. [Tpomexytku

3HAKONOCTOAHCTBA. YETHBIE 1 HEUETHBIE QYHKIIMU

Kontposbnas padora no pasaenay 1.2 Bxonnoii konTposs
Pa3nes 2. Crenenn n kopuu. CreneHHas, NokaszareJibHasi M Jiorapupmuyeckas yHKIuu 42
Tema 2.1. CozeprkaHue yueOHOro MaTepHana 4 OK 01,
Apudmerndeckuit KOpeHb Apudmernueckuil KopeHb HaTypaibHOM cremeHu. J[leiictBus ¢ apudmeTHuecKumu OK 02,
N—O0H CTETEeHM. KOpPHSIMHM N—OW CTEIICHH. OK 03,
Tema 2.2 Conepxanue yueOHOro MaTepuasa 4 OK 05,
Crenenu. CtanaapTHas Crenensb ¢ uenbiM nokaszareneM. CtannapTHas (opma 3anucu AeCTBUTEIBHOTO YHCIIA. OK 06,
dopma 3amucu Hcnonb3oBanue mnoaxofsmeil GpopMbl 3amucu JEHCTBUTENBHBIX YUCEN JUIS PELIeHHS l'?lli (1)71

8 acwl KOHTPOJIBHBIX pabOT yYTEHEI B COJAEPKAHNN YIEOHOTO MaTEPHAIIA U BXOIAT B OOILEE KOJIUYECTBO YACOB 110 Pa3ely
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CpoiictBa crenenu. IlpeoGpa3oBanue CTEIIEHU C

pallrOHAJIbHBIM ITOKA3aTCJIEM

BBIP@XKECHHM, COAEpKAIIUX

Tema 2.3. Copepxanne yaeOHOT0 MaTepuaa 2
CrenenHas GpyHKUUsA CrenenHast pyHKIMS C HaTypalbHBIM M IIENIbIM TMOKazareneMm. EE cBoiicTBa u rpadux.
CoiicTBa U rpaduK KOpPHS N-0i CTENEHU
Tewma 2.4. Uppanmonanpasie | Coneprkanrue yaeOHOTO MaTepraia 6
ypaBHEHHUs M HEPABEHCTBA | PemieHue uppanvoHaJbHbIX YPaBHEHUN U HEPABEHCTB
Tema 2.5. Ilokazarenbnble | ComeprkaHrue yaeOHOTO MaTepraia 6
ypaBHeHMs M HepaBeHCTBA | [lokasaTesibHbIC YpaBHCHHUSI M HEPABCHCTBA
Tema 2.6. Conepxanne yaeOHOro MaTepuaa 6
Jlorapugm uncna. Coiictsa | Jlorapupm uucna. JlecaTuuHble W HarypaibHble Jorapudmel. I[IpeoOpasoBanue
JorapugmMoB BBIpOKECHUH, COJIEpKAIIUX JIOTapruPMBbl
Tema 2.7. IlokaszarensHas | Conep:kaHue yueOHOro Marepuasia 8
u norapudmuueckas | [TokazatenpHass ¥ sorapudmuueckas (yHKIMH, WX CBOWCTBA ©  TrpaduKH.
byHKLHNY, ypaBHeHus, | Jlorapudmuueckue ypaBHEHUS 1 HEPABEHCTBA
HEPAaBEHCTBA
Tewma 2.8. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAep:KaHMe (COoAep:KaHHe TNPHUKJIIATHOTO 4
Jlorapugmsl B mpupoie MOLYJIs1)
U TEXHHKE ITpumenenue norapudma. Mcropus pazButs MmareMaTuku. Jlorapudmuueckas crupaib
B npupojae. Ee maremarndeckue cpoiictBa. Vcnonbp3oBanue rpadukoB GyHKIUNA s
HCCIIEIOBAaHMs ITPOLIECCOB M 3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MIPU PELLICHUH 33]a4 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 [IpumeHneHue ypaBHEHU, CUCTEM M HEPABEHCTB K PELICHUIO MaTeMaTHYeCKUX 3ajad U
K PEILIEHUIO 3a/1a4 3aJ1a4u U3 pa3IMuHBIX 00JacTell HAYKU U peaslbHOU JKU3HU
KountpoJabnas padora no pazueny 2
Pa3nea 3 Ilpsimble M JIOCKOCTH B IpocTpaHcTBe. KoopaAMHATHI M BEKTOPBI B IPOCTPAHCTBE 30 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 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U CIEICTBUS U3 OK 07
HUX MK 1.1
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Tema 3.2.

[IpsiMbIe ¥ TUIOCKOCTH

B MIPOCTPAHCTBE.
[TapayieIbHOCTh  TIPSIMBIX,
OpsIMOM ¥ IUIOCKOCTH,
IUIOCKOCTEH

Cojnepkanue y4eOHOro MaTepuaia

B3aumHOe pacnonokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIUECS, TapaJUIEIbHbIE U
CKpeuBaromuecs npsamele. [lapamiensHOCTh NPAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE:
IapajuleJIbHble  NpsMBIE B IPOCTPAHCTBE, IMApPALIEIBHOCTh  TPEX  INPSAMBIX,
[apaJUIETIbHOCTh IIPSAMOM M IUIOCKOCTH. YIUIBI C COHAIIPaBICHHBIMM CTOPOHAMH, YIOJI
MEXIy MpsAMBIMM B HpOCTpaHCTBEe. [lapainenbHOCTh INIOCKOCTEH: IapaljiesIbHbIE
IIJIOCKOCTH, CBOMCTBA NapajUICNIbHBIX IUIOCKOCTEH. IIpocreiiime NpoCTpaHCTBEHHBIE
(GUrypsl Ha IJIOCKOCTH: TETPa’Ip, KyO, mapajuiejenunesi, IOCTPOCHUE CeUeHHUH

Tema 3.3.

[leprieH IUKYISIPHOCTD
TIPSIMBIX

M IIJIOCKOCTEH

Copnepxkanne yyeOHOro MaTepuaia

[lepneHIUKYISIPHOCTh MPSAMOM M IUIOCKOCTU: MEPHEHIUKYISIPHbIE TMpSMbIE B
MPOCTPAHCTBE, MPSIMbIC MapaJJICIbHBIE U TMEPIEHIUKYISIPHBIE K TUIOCKOCTH, MPU3HAK
MEPIEeHIUKYJSIPHOCTH TPSMOIM U IJIOCKOCTH, T€OpeMa O HpPSIMON MEepHeHAUKYISIPHOI
IJIOCKOCTH

Tema 3 .4.
VYriasl MeXAy MPSIMBIMU
U IUIOCKOCTAMHU

Copepxanue yueOHOro MaTepuana

Yribel B NPOCTPAHCTBE: YroJI MEXAY HIPSIMOM M IUIOCKOCTBIO, JBYTPAHHBIA YTOII,
JIMHEHHBIN yToJ1 ABYTPAaHHOTO yria. [leprnenauKyiisip 1 HaKJIOHHbIE: PACCTOSIHUE OT TOUKU
710 TUIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TIIOCKOCTH, IPOCKIHS (PUTypPBI HA TUIOCKOCTb.
IlepneHIUKYISAPHOCTD IJIOCKOCTEN: NPU3HAK NEPHIEHIUKYJISIPHOCTH JBYX INIOCKOCTEH.
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. YTojid MEXIY BEKTOPaMHU.
CkansipHO€ TIpOU3BEACHHE BEKTOPOB. DBrluuciieHne yrioB MexXIy HNpSIMbBIMH U
10cKoCcTsIMU. KOOpIMHAaTHO-BEKTOPHBIN METOJ PU PELIEHUH T'€OMETPUUECKHX 3a1a4

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 26
Tema 4.1. Copepxanne yueOHOTo MaTepuaa 6
OCHOBBI TPUTOHOMETPUHU CuHyC, KOCHHYC U TaHT€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOTO  apryMeHTa. TpuroHomerpudeckas  OKpPYXHOCTb,  ONpe/AEICHUE
TPUTOHOMETPHUECKUX (PYHKIIMHA YHUCIOBOrO apryMeHTa
Tema  4.2. Ocnosuble | Conepxanue y4eOHOTO MaTepuaia 6
TPUTOHOMETPUUYECKHE [IpeoOpa3oBanue TPUTOHOMETPHUECKUX BhIpaKeHUH. OCHOBHBIE TPHUTOHOMETPHUYECKHUE
TOX/IECTBA hopMyJIBI
Tema 4.3. Copepxanne yaeOHOro MaTepuaa 4
Tpuronomerpuyeckue Oyukuus. [lepuonnueckue dpynkuuu. Tpuronomerpuyeckue QyHKINUU, UX CBOWCTBA U
(yHKLMU, HMX CBOWCTBA H | rpaduku
rpaduxu OK 01,
Tema 4.4. Coneprxanne yueOHOro MaTepuasa 6 OK 02,
Tpuronomerpuyeckue Pemenue  TpuroHomerpuueckux — ypaBHeHHil. [Ipumepsl  TpPUTOHOMETPUYECKHUX OK 03,
YPAaBHEHHS U HEPABEHCTBA | HEPABEHCTB OK 04,
Tema 4.5. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHHE (COAEPIKAHHE INPHKJIATHOIO 2 OK 05,
Hcrnonws3oBaHue MOy.Jist) OK 06,
TPUTOHOMETPUHU [IpoBeneHue MpakTUYECKUX pacyeToB Mo (opMmyiaMm TpuroHomerpuu. Vcrnonb3oBaHue K 1.1
B poeccnoHanbHo cdepe | rpadukoB GYHKIUI TS UCCIICTOBAHUS TIPOLIECCOB M 3aBUCUMOCTEH, KOTOPBIE BOSHUKAIOT
IIPU PELICHNH 33124 U3 JIPYTUX YUYeOHbBIX AMCLUUILUIMH U peabHOMN JKU3HU
Tewma 4.6. Coneprkanne ydeOHOro MaTepuana 2
Pemenune 3aga4 | TpuroHoMmerpudeckue QYHKIHMHU, TOKJISCTBA U YPABHEHUS
TPUTOHOMETPUHU KouTpoJabsHas padora o pazzueny 4
Pa3nes 5. MHOrorpaHHUKH U Tesla BpallleHUsl 26 OK 01
Tema 5.1. Conepxanue yueOHOro MaTepuasa 6 OK 02’
MHororpaHHHKH [loHATHE MHOTOTpAaHHHWKA, OCHOBHBIC JJIEMEHTHl MHOTOTPAaHHUKA, BBIMTYKJIbIE W OK 0 5’
HEBBITYKJIble MHOTOI'paHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yroapHas npusma; OK 0 6’
TpaH W OCHOBAHHsS TPHU3MBI; TpsMas W HAKIOHHAs NpPU3MBI; OOKOBas W TOJHAS OK 07
MOBEPXHOCTh MNpHu3MbL. [lapayuienenunen, NpsAMOYTOJNBHBIA Mapajuleienunes] M ero K 1.1

coiicTBa. [lupamua: n-yronbHas nupamujia, fpaHd 1 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 TPEYTOJIbHASA NMUPAMHUIA U NPABUIIbHBIN
TeTpasap; KyO. [IpencraBieHue o mpaBUIbHBIX MHOIOIPAaHHUKAX: OKTa’p, NOAEKadIp U
ukocasap u Ap. CedyeHus npusmsl U nupamuabl. [lnomans G0KOBOH NMOBEPXHOCTH U
MOJTHOM TMOBEPXHOCTH MPSMOW MPHU3MBI, IUIOMIAAh OCHOBAHUH, TeopeMa O OOKOBOM
MOBEPXHOCTU MpsAMON mnpu3Mbl. Ilmomanps OGOKOBOH NOBEPXHOCTHM U IOBEPXHOCTH
[paBWIbHOM NHUpPaMU[bl, TEOpeMa O IUIOMEAAU OOKOBOM IOBEPXHOCTH YCEUEHHOMN
IUPAMMIBI

Tema 5.3.
Temna Bpamienus

Copnepkannie yqyeOHOro MaTepuaia

[unuuapuyeckass MOBEPXHOCTb, OOpasyrolye LMIMHAPUYECKOH IOBEPXHOCTH, OCh
HHHHHI{pHHGCKOﬁ ITOBCPXHOCTH. HI/IJII/IHIIpI OCHOBaHMS M OOKOBasd IMOBCPXHOCTD,
oOpasyrolias M OCb, IUIONAAb OOKOBOM M TOJHOM noBepxHocTH. KoHuyeckas
[IOBEPXHOCTh, OOpa3yolne KOHHUYECKONH MOBEPXHOCTH, OCb W BEpIIMHA KOHMYECKOM
noBepxHocTu. KoHyc: ocHOBaHMeE M BeplLIMHA, 00pa3yrolias 1 0Ch, IUI0IIA b 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 cepbl M IIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe,
wiomaas cepsl. M3o0paskeHne Ten BpallleHusl Ha IUIOCKOCTH. Pa3BépTka muwimHapa u
KOHyca

Tema 5.4.
O0BeMBI u IJTIOIIA TN
MOBEPXHOCTEHN TeIN

Copep:xanne yueOHOT0 MaTepHana

[Tonstue 06 00bEMe Tena B mpocTpancTBe. OCHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema
00 00bEME NPSAMOYTOJILHOTO NapajieNienunea U CeCTBUS U3 He€. 00beM MUpaMubl 1
npu3Mbl. O0BEM HUIIMHAPA, KoHyca. O0bEM mapa u miomanb cepsl. [logobHbIE Tena B
npoctpaHcTBe. COOTHOLIEHUS MEXTy IUIOLaIIMU TOBEPXHOCTEH, 00bEMaMM 10100HBIX
ten. CedeHus: mumHApa (MApalieIbHO W TEPIEHAMKYISIPHO OCH), CEYCHHs KOHyca
(mapajuieIbHOE OCHOBAaHMIO U TPOXOJINEe 4Yepe3 BEpUIMHY), CEUeHHs Iapa.
MHororpaHH1K, ONMKUCaHHBIA OKOJIO cdepsl; chepa, BOUCAaHHAS] B MHOTOTPAaHHUK WJIH B
TEJIO BpAIEHUs

Tema 5.5.
JIBM>KeHHE B MPOCTPAHCTRBE.

IIpodeccnonaibHO OpPUEHTHPOBAHHOE COAEP:KAHHE (COdep:KAHHE MPHUKJIATHOIO
MO/1YJIfA)
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CeueHnss ¥ KOMOHWHAIIMH
IIPOCTPAHCTBEHHBIX (DUTYP

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

B npoeCCUOHATBHBIX | MHOTOTpaHHUKaX. CUMMETpHsI B IPUPOJIE, apXUTEKTYpE, TEXHUKE, B OBITY, B TPO(ECCHH.
3aziayax Vcnonb3oBaHue ABMXKEHUM B MPOCTPAHCTBE MpU peleHuy 3aaad. Iloctpoenne ceuenuit
MHOTOTPAaHHUKOB M Ten BpameHus. Meron cienoB. KomOuHanumst Ten BpamieHHs |
MHOTI'OIpaHHHUKOB. Vcnosibp3oBaHne KOMOMHAIMA MHOIOIDAaHHMKOB U TEJl BpallleHHs B
[IPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4ax
Tewma 5.6. Coneprkanue y4eOHOro MaTepuasa 2
Pemenune 3aJa4. | Beruucnenue BeIMUYMH (JUIMHA, Yroi, 00beM, IUIOMAb MOBEPXHOCTH) T€OMETPHUCCKUX
MuororpanHukd W Tena | ¢puryp, HCHONB3ysS u3ydeHHble Qopmynsl u  Meronbl. llocTpoeHue ceudenuit
BpallleHus MHOTOTPaHHUKOB METOJIOM CJIEJIOB, BBINOJIHEHHE (BBIHOCHBIX) IUIOCKUX YEpPTEKEH W3
PUCYHKOB NPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y
KonTtpoJsbHasi pabora 1o pasgeny 5
Pasnen 6. [IpousBoaHasi u nepBoodpazHasi PyHKIUH 42
Tewma 6.1. Copepxanue yaeOHOro Marepuaa 2
MOHOTOHHOCTb u | [IpoMeXyTKH MOHOTOHHOCTH (YyHKIMH. MaKCUMyMbl ¥ MHUHUMYMBI (DYHKITUH.
KCTPEMYMBI ¢GyHnxuuy. | Haubospliee 1 HaMMeHbIIee 3HaYeHHE (PYHKIUH Ha TIPOMEXKYTKE
Touku 3kcTpeMyma
Tema 6.2. Coneprkanne ydeOHOro Matepuana 4
ITonsatne  wenpepbiBHOCTH | HempepsiBHBIE GyHKIMUA. MeTO HHTEPBAJIOB ISl PEIICHNsT HEPABESHCTB
GyHKIIH. Meron
MHTEPBAJIOB
Tema 6.3. Coneprxanue yueOHOro MaTepuasa 8 OK 01
[IpounsBoHasl. [IpousBonnas QyHkuuu. ['eomerpuueckuii M (QU3MUECKMH CMBICT ITPOU3BOTHOM. OK 02’
I'eomeTpuyeckuit u | IIpousBoaHbIe 31eMeHTapHBIX (QYHKIMH. DOpMyIIbl HAXOXKAEHUS TPOU3BOJAHON CYMMBI, OK 03’
buznueckuit CMBICJ | IPOM3BENIEHUS U YaCTHOTO (PyHKIIMH OK 0 4:
IIPOU3BOJHOU OK 07
Tema 6.4. MonotonHocts | Comeprxanue yaeOHOTO MaTepraia 4 K 1.1
GYHKITIH. Touku | [IpumMeHeHre MPOU3BOIHON K UCCIIEJOBAHUIO (PYHKIIMI HA MOHOTOHHOCTh U 9KCTPEMYMBI
JKCTpeMyMa
Tema 6.5. Conepxanue yueOHOro MaTepuasa 4

Haubomnsiee u HauMeHsbIee
3HaueHUsl QyHKIIUU

Haxoxnenne HauOonblIero W HaWMEHBUIETO 3Ha4YeHHs (QYHKIUU Ha OTpe3Ke.
IIpumeHeHre NPOU3BOMHOM I HAXOXKJIEHUS HAWIYYILEro PELIEHUS B IPHUKIAIHBIX
3aJlayax, JUIsl OlpeieJIeHUs] CKOPOCTH IMpoLiecca, 3alaHHOr0 GopMyJIoi UiTH rpag KoM
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Tema 6.6. Haxoxnenue
ONTHMAJILHOTO Pe3yJIbTaTa ¢

IIpodeccuonajbHO OpPHEHTHPOBAHHOE CoOAepP:KaHUE (coaepKaHue TPHUKJIATHOIO
MO/1YJIfA)

MMOMOLIBIO TPOU3BOTHOM

HpI/IKJIaI[HBIG 3agadyd, B TOM YHCJIC COLNHAJIbBHO-3KOHOMHUYCCKOIO H (I)I/I3I/I‘ICCKOF0
XapakTepa, uX pCCHUE CpCACTBAMU MATEMATHYCCKOI'0 aHaJln3a

Tema 6.7. Copepxanne yueOHOr0 MaTepuaa 6
[TepBooOpaznast pyHKIUN ITepBooOpasnas. Tabnuia nepBooOpa3HbIX
Tema 6.8. Copepxanne yueOHOro MaTepuana 6
[Inomane KpuBOIMHEWHOW | IHTETpal, ero reoMeTpuyYecKHii W (U3UYeCKUd cMbICI. BblumcieHue HWHTErpaia 1o
Tparneuuy. ®opmyna | popmyrne 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 30
Tema 7.1. Copepxanne yaeOHOro MaTepuaa 2
[IpencraBienue gaHHBIX [IpencraBienne MaHHBIX C TOMOIIbIO Tabmuil U auarpamMM. Cpennee apudmeTHIECKoe,
U OIMCaTENbHAs CTATUCTHKA | MEAMaHa, HAauOOJbIlIee M HAaWMEHbIIEE 3HAUYEHHUS, pa3Max, JIUCIEpCHs, CTaHAApTHOE
OTKJIOHEHHE YHCIIOBbIX HA0OpOB
Tema 7.2. Coneprkanne y4eOHOro MaTepuana 4
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 COOBITUSMMU: NEepeceueHne, 00beIUHEHNE, IPOTUBOIOJIOKHBIE COOBITHS. OK 01. OK 02
Huarpammbl Oitiepa. @opmyiia CIOXKEHHUS BEPOSTHOCTEH. YCIOBHas BEPOSTHOCTb. OI& 03 ’
YMHOXeHUEe BeposATHOCTEN. [lepeBo ciywyaniHoro skcnepumenta. dopmyia IMomaHOU OK 0 4’
BeposTHOCTH. He3aBucumble coObITHS OK 06
Tema 7.3. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAepPKAHUE (COAepKaHHe NPHUKJIATHOIO 8 K 1.1
BeposTHOCTB MOLYJIst)
B npodeccuoHanbHbIX | [lepBuunas 00pabOTKA CTATUCTUYECKHMX AaHHBIX. | paduyeckoe UX MpeACTaBICHHE.
3aayax HaxoxneHue cpenHUX XapakTepHUCTUK, HaOmronaeMbIX JaHHBIX. OlleHKa BEpOSTHOCTU

COOBITHS B HpO(I)CCCHOH&JIBHOfI ACATCIIBHOCTH, PCIICHHUC HpO(bGCCI/IOHaHBHLIX 3aJa4 Ha
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BEPOSITHOCTh COOBITUSI, NPUMEHEHHE CTATHCTUYECKHX METOJOB JJs  PELICHHS
po¢ecCHOHATIbHBIX 3a]1a4
Tema 7.4. Copepxanne yaeOHOT0 MaTepuaa 4
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
bepHysum
Tema 7.6. Conepkanue yueOHOro MaTepuasa 6
. 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. MaTeMaTH4ecKoe 0KUIaHue U AUCIIEPCUs TEOMETPUUECKOro M ONHOMUAIBHOTO
pacrnpeieIeHuil
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
pacrnpenenenne KountpoJsbHas padora o remam pazzena 7
IIpomexyTouHas arrecTanus (IK3aMeH) 18
Bceero: 232
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3. YciaoBus peaju3anuu NporpaMmMbl 001e00pa3oBaTeIbHOM JUCHUIJINHbBI
3.1. [lna peanu3auMu NPOrpaMMbl JIMCHMILUIMHBI MPeayCMOTPEHbI

cileylolue crnenuaabHble MOMeleHus

Peanuzanus nporpamMmbl AUCHUIUIMHBI MPOU3BOIUTCA Ha 0a3ze ydeOHOro
KaOWHEeTa MaTeMaTHKH.
O6opynoBanne yueOHOTO KaOUHETA:
- IOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaIOIIUXCS;
- pabodee MecTO MpenoaaBaTelis;
- KOMIUIEKT Y4e€OHO-HAIJISIIHBIX TTOCOOUIA;
- KOMIUIEKT JIEKTPOHHBIX BUJIEOMATEPHUAIIOB;
- 3aJ1aHuUs JAJI1 KOHTPOJIBHBIX paboT;
- mpo¢eCCUOHANTBHO OPUEHTUPOBAHHBIC 3aaHUS;
- MaTepHaIbl SK3aMeHa.
TexHuyeckue cpeacTBa 00yUCHHUS:
- KOMILUIEKT YePTEKHOTO 000PYI0BAHUS U MPUCIIOCOOICHUM ISl IIKOJIBHOM TOCKU
(TpeyroiabHUK, TPAaHCHOPTHUP, LIUPKYJIb, INHEWKA);
- MOJACNU MJIA HU3Y4YEHHUs TeoMeTpuueckux Guryp (d4actu 1enoro Ha Kpyre,
TPUTOHOMETPHUECKHUI KPYT, CTEPEOMETPUUICCKHA HAOOP, HAOOPHI TEOMETPHUUSCKIX
Mozesel u GUryp ¢ pa3BepTKon).
3.2. HupopmanuoHHoe oOecnedeHne peau3auu NporpaMmmbl

Jlns  peanuzaiuu  NpOrpamMMbl  JUCHUIUIMHBL  OMOIMOTEYHBIN  (POH.
oOpa3oBaTeIbLHOM OpraHu3allii UMEET NIeYaTHbIC W/ UK 3JIEKTPOHHbBIE YUCOHUKHU U
pa3paboTaHHbIE B KOMIUIEKTE C HUMU Yy4eOHble MOCOOMsS (MpU HAJUYHH),
JIOTIYIICHHbIE K HWCIOJB30BaHUIO TIPU peaTu3allii 00pa30BaTEIbHBIX MPOrPaMM
CpeaHero mnpogeccuoHalbHOTO 00pa3oBaHUsl, peain3yeMbIX Ha 0a3e OCHOBHOTO

001ero obpasosanus’.

% Tlpuka3 MunucTepcTBa npocseienus Poccuiickoit @enepaiu ot 5 Hosa0ps 2024 r. N 769 «O6 yTBepxkaeHuu
(henepaspHOTO TepeyHs YIeOHUKOB, JOTYIIEHHBIX K HCIIOIB30BAHUIO TIPH peai3aliii MIMEIONIIX TOCYAapCTBEHHYIO
aKKpeIUTaunio o0pa3oBaTeNbHBIX IPOrpaMM HaydaJbHOTO OOIIEro, OCHOBHOTIO OOIIEro, CpeaHero oOIIero
00pa3oBaHKs OpraHNU3alMsIMH, OCYIIECTBIAIONINMI 00pa30BaTeIbHYIO AESTEIbHOCTh, U YCTAHOBICHUH IPEICIIEHOTO
CpOKa HCIIOJIb30BAHMsI HCKITIOUEHHBIX YUYE€OHHKOB M pa3pa0OTaHHBIX B KOMIUIEKTE C HUMH Y4eOHBIX 1MocoOuii» (B
aKTyanbHO# penakunm). Ccbliika Ha yKa3aHHBIH ITpuKa3 aktyaibHa Ha 20.02.2025 .
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HpI/I pean3aliii IIporpaMMbl AOUCHUINIMHBI BO3MOYKHO HUCIIOJIb30BAHUC

QJICKTPOHHBIX 06p3.30BaT€J'II>HI)IX PECYPCOB, AOIMMYHICHHBIX K HCIIOJIB30BAHUIO IIPH

peanu3anuy 00pa3oBaTeIbHBIX IPOIPAMM CPEAHEro obmero oopazopanus P,

3.2.1. OcHOBHbBIE NT€YATHBIC U3TAHUA

1. Aunekcanapos A.Jl., Bepuep A.JL., Peokuk B.1. Maremaruka: anredpa u
Hayaja MaTeMaTU4eCKoro aHanusa, reometpus. 10 knacce. - M: [Ipocsemenne, 2022.

2. Amumon IIILA., Komarua KO.M., Tkauera M.B. u ap. Marematuka:
anredpa ¥ Hayalla MaTeMaTHYEeCKOro aHaiu3a, reomerpus. Anrebpa M Haudamia
MaremMarndeckoro ananm3a. 10-11 kmacc. — M.: IIpocsemenue, 2025

3. bammakoB M.M. Maremaruka: yueOHuUK 5-€ usa., crep. - M: KHOPYC,
2024,

4. Aranacan JI.C., byry3zoB B.®., Kagomuesr C.b. u np. Maremaruxka:
anreOpa 1 Hayaja MaTeMaTUYECKOro aHanusa, reometpus. ['eomerpus. 10-11 kiace.
- M: IIpocsemenue, 2024.

5. Mopakouu A.I'., CemenoB I1.B. Maremaruka: anreOpa u Havasia
MaTEeMaTUYeCKOro aHalin3a, reomMeTpus. Anrebpa M Hayajga MaTeMaTHYECKOTO
aHanu3a (B 2 yactsx). 10 kimacc. - M: Muemo3suna, 2023.

6. TIloropemoB A.B. Maremarmka: anreOpa W Havajla MaTEMaTHYCCKOTO
aHanu3a, reomerpus. ['eomerpus.10-11 kmacc. - M: [Ipocsenienue, 2022.

3.2.2. DIeKTPOHHBIE PecypChl

1. Bcepoccuiickue wunTepHer-omummnuansl. - URL:  https://online-
olympiad.ru . - TekcT: 3MeKTPOHHBIH.

2. Wudopmammonnas  cucrema  «EmmHOe  OKHO — JocTyma K

obOpazoBarenbHbIM pecypcam». - URL:  http://window.edu.ru /). - Tekcr:
AIEKTPOHHBIN.
3. Hayunas AJIEKTPOHHAs oubmmoTeKa (HOB). - URL:

http://wwwe.elibrary.ru. - TekcT: 3J€KTPOHHBIA.

4. OtkpeiThiii KOUTEMK. Matemaruka. - URL: https://mathematics.ru /. -
TeKCT: 2IEeKTPOHHBIN.

5. TloBropum matematuky. - URL: http://www.mathteachers.narod.ru /. -
TeKcT: 2JIEKTPOHHBIN.

10 TIpuka3 MunucrepcTBa npocseinenus Poccuiickoit @enepannu ot 18 urons 2024 r. N 499 "O6 yrBepKueHun
(enepasbHOTO TIEpeyHsl 3JIEKTPOHHBIX OOpa30BaTENbHBIX PECYpCOB, JIOMYHICHHBIX K HCIIOJIB30BAHUIO NPHU
peann3any MMEIOIIMX TOCYAApCTBEHHYIO aKKpEAWTALWI0 00pa3oBaTeNbHBIX MPOrpaMM HayallbHOTO OOIIero,
OCHOBHOTO 00I1Iero, cpefHero oodmero obpasoBaHus» (B akTyanbHOM pemakuuu). CchUIKa HA yKa3aHHBIN NpHKa3
aktyasbHa Ha 20.02.2025 r.
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6. CnopaBoyHuMK TI0 MaTeMaThke s  IKoidbHUkoB. -  URL:
https://www.resolventa.ru/demo/demomath.htm /. - TekcT: 3eKTPOHHBIA.

7. ®enepansHblid moptan  «Poccuiickoe oOpaszoBanue». - URL:
http://www.edu.ru /. - TekcT: 3eKTPpOHHBIA.

8. ®exmepanbHbIi HEHTP HHPOPMAIMOHHO-00PA30BATEIBHBIX PECYPCOB. -
URL.: http://fcior.edu.ru /. - TekcT: 31eKTPOHHBIH.
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4. KoHTpPoJIb M OllEHKA pPe3yJbTAaTOB OCBOCHUS 001Ie00pa3oBaTeIbLHOM
TUCHUNIIHHBI

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

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

TEMaM COZEpKaHus yueOHOTro MaTepHaia.

Oobmasi/mpodeccnoHanbHas Pa3zgen/Tema Tun OLICHOYHBIX
KOMIETEHIHA MeponpusITUS
OK 01. Beibupars crnoco6sr | Tema 1.1, 1.2I1-0/ctt, 1.3, TectupoBanue
peleHus 3amau | 1.4I1-o/c, 1.5I1-0/c, 1.6. YcTHBII ompoc
npodeCcCHOHATbHON Temwr 2.1- 2.7, 2.8 TI-o/c, | MarematnuecKkuii JUKTAHT
JEATCIIBHOCTH ~ TPUMEHUTENbHO | 2.9. [Ipencrasnenue
K pa3JIMYHbIM KOHTEKCTaM Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaTOB MPaKTHYECKHX

3.7. pabot

Temur 4.1 - 4.4, 4.511-o/c, | KonrponbHas paboTa

4.6. Brinonnenue 3a/IaHUM

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

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

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

6.7-6.9.

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

74-17.17.
OK 02. Ucnonp3oBate | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
COBpeMEHHBIC cpencTBa mowcka, | 1.4I1-o/c, 1.511-o/c, 1.6. YcTHBII onpoc
agann3za Hu untepnperanun | Temsr 2.1- 2.7, 2.8 TI-o/c, | MaTteMaTuyecKkuii TUKTaHT
uH(popMaluuy, 2.9. [IpencraBnenue
U uHpopMannoHHble TexHosnorun | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ysibTaTOB NPaKTHUYECKUX
TUTSt BBITIOJTHEHHS 3amaq | 3.7. pabor
npodeccuoHaIbHON Temsr 4.1 - 4.4, 4.511-0/c, | KonTposbHas paboTa
IesITeIbHOCTH 4.6. Brimonnenne 3aJaHui

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

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

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

6.7-6.9.

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

74-7.7
OK 03. [TnanupoBats | Tema 1.1, 1.2IT-o/c, 1.3, | TectupoBanue
U peann3oBbBaTh coOctBeHHoe | 1.4I1-o/c, 1.511-o/c, 1.6. VYcrHbli onpoc
npodeccuoHaIbHOe Temsr 2.1- 2.7, 2.8 II-o/c, | MaremaTuyecKkuii AUKTAHT
u JIMYHOCTHOE passutue, | 2.9. [IpencraBnenne
IPEANPUHUMATENBCKY IO Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB NPaKTHUYECKUX
JIESITSIIbHOCTD 3.7. pabot
B mnpodeccuonanbHoil cdepe, | Temsl 4.1 - 4.4, 4.511-o/c, | KonrponbHas pabora
WCIIOJTh30BATh 3Hanus | 4.6.

110 (bHHaHCOBOﬁ r'paMOTHOCTH

1 TIpodeccroHanbHOe OPUEHTUPOBAHHOE COJEPKAHME (COAEPKAHUE IPUKIATHOTO MOJLYJIs)
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B Ppa3IMYHBIX kn3HeHHBIX | Temsl 6.1 - 6.5, 6.6I1-0/c, | Brimonnenue 3aJlaHuM
CUTYaIUsAX 6.7-6.9. MIPOMEKYTOUHON

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

7.4-7.7
OK 04. OddextuBno | Tema 1.1, 1.2IT-o/c, 1.3, | TectupoBanue

B3aHMOHeﬁCTBOBaTB n pa6OTaTB
B KOJUICKTUBC U KOMaH/IC

1.411-o/c, 1.5I1-0/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, 5.511-0/c, 5.6.

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

YcrHblii onpoc
MaTreMaTH4eCKUM JUKTAHT
[IpencraBnenue
pe3yIbTAaTOB MPAKTUUECKUX
pabor

KonrponsHas padora

6.7-6.9. Brmmonaenue 3aJaHUN
Temsr 7.1, 7.2, 7.3[1-0/c, | mpoMeKyTOUHOM
14-7.7 aTTeCTaIlMU

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

N IMHCbMCHHYIO KOMMYHHKAIIUIO

1.411-o/c, 1.5I1-0/c, 1.6.

VYcrHblii onpoc

HAa TrocygapcTBeHHOM  si3bike | Temwr 2.1- 2.7, 2.8 II-o/c, | MatemaTHuecKuii TUKTAHT
Poccuiickoi Odenepanuu | 2.9. [IpencraBnenue
c y4ETOM ocobennocreit | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaTOB NPAKTHYECKUX
COLMAJIBHOTO 3.7. pabor
U KYJIbTYPHOTO KOHTEKCTa Temsr 4.1 - 4.4, 4.511-0/c, | KontpospHas paboTa
4.6. Brmosninenue 3aJaHUN
Temsr 5.1, 5.2, 5.3[1-0/c, | mpoMeKyTOUHOM
5,4, 5.5I1-0/c, 5.6 aTTeCTalUU
OK 06. IposiBisaTe Tpakmancko- | Tema 1.1, 1.2[1-o/c, 1.3, | TectupoBaHue

MaTPUOTUYECKYIO nosumuto, | 1.4I1-o/c, 1.511-o/c, 1.6. YCTHBIN onpoc
JIEMOHCTPUPOBaTh  oco3HanHoe | Temwr 2.1- 2.7, 2.8 II-o/c, | MaremaTH4ecKuii TUKTAHT
MOBE/ICHUE Ha ocHoBe | 2.9. [IpencraBienue
TPaAULMOHHBIX Temsr 4.1 - 4.4, 4.511-0/c, | pe3yabTaTOB MPAKTHYECKUX
o011eyenoBeyeckux LeHHOCcTel, | 4.6. pabot
B ToM uwcie ¢ yderoM | Temsr 5.1, 5.2, 5.3I1-o/c, | KonrponbHas pabota
rapMOHU3ALNHU 5,4, 5.511-0/c, 5.6. Brinmonnenue 3aJIaHUMN
MEKHAIIMOHATLHBIX Temwr 7.1, 7.2, 7.311-0/c, | mpomMexKyTOUHOM
U MEXPEIUTHO3HbIX OTHOUICHUH, | 7.4 -7.7 aTTecTauuu
MPUMCHSITh CTaHJapThHI
AHTUKOPPYNILIMOHHOTO
MOBE/ICHUs
OK 07. CopeiictBoBats | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
COXpaHEHUIO okpyxatomenn | 1.411-o/c, 1.5T-o/c, 1.6. VYcrHbli onpoc
cpensl,  pecypcocoepexennto, | Temsr 2.1- 2.7, 2.8 II-o/c, | MatemaTnueckuii TUKTaHT
MIPUMEHSATH 3Hauusa | 2.9. [Ipencrasnenue
00 U3MEHEHUU kiaumara, | Temsr 3.1 - 3.5, 3.6I1-o/c, | pe3ynbTaTOB NpPaKTHUYECKUX
MPUHIIMIIBI oepexxmBoro | 3.7. pabot
MPOU3BOJICTBA, apdexktuBHo | Temsr 5.1, 5.2, 5.3[1-o/c, | KontponbHas pabota
JeHCTBOBAaTh B upe3BbUanHbIX | 5,4, 5.511-0/c, 5.6. Brmmonaenune 3aJIaHHI
CUTYalUAX Temsr 6.1 - 6.5, 6.6I1-0/c, | nmpoMexyTOYHOMH

6.7-6.9 aTTecTaIluu
I1K 1.1. ITogroraBnuBarhs k IT-o/c TectupoBanue

paboTe TEXHOJIIOTHIECKOE
o0opyaoBaHUe, MHCTPYMEHTHI,
OCHACTKY

YcTHBII onpoc
MareMaTuyecKUil TUKTAHT
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[IpencraBnenue
pe3yJIbTaTOB MPAKTUYECKHUX
pabot

KontposbHas padota
Brimonnenue 3aganui
MPOMEKYTOYHOM
aTTecTaluu
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