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Paccmotpeno Ha 3aceganuu 1K
(U3UKO-MaTEMAaTHIECKOTO UK
npoTokoi Ne 8 ot «22» anpens 2026r.
[Ipencenarens LIK:

/TTppuenkoBa E. 1./

Pabouas nporpamma obieoopazoBarenbHon qucuumiuabl O0/[.11 Mamemamuxa
pa3paborana Ha ocHoBe TpeOoBanuii denepanbHOr0 TOCYAAPCTBEHHOTO
00pa30BaTeNBLHOTO CTaHJApTa CPeIHEro OO0IIero 0oOpa3oBaHUs, YTBEPKIECHHOTO
npukazoM MuHucTepcTBa 0OpasoBanHusi U Hayku P® Ne 413 or 17.05.2012r.,
npuUMEpHOH  pabouedt  mporpaMMmbl  00Ie00pa30BaATENbHON  JUCITUTUIMHBI
«Marematuka» ia  OpodecCUOHATBHBIX  00pa30BaTENbHBIX  OpraHU3AIINM,
onmobopenHoit Ha 3aceganuu Ilemarormyeckoro copera ®I'BOY JIIO HPIIO
npotokonoM Ne 6/2025 ot «18» anpensa 2025 roxa.

Pa3zpaboruuk mnporpamMmbl: OXEpelIbeBCKUM KEIE3HOAOPOKHBIM KOUICIK -
bunman  ¢eaeparbHOTO TOCYJAPCTBEHHOTO OIOHKETHOTO 00pa30BaTEILHOTO
yupexaeHus Bbicmiero oOpa3zoBaHus — «llerepOyprckuid  rocyaapCTBEHHBIM
yYHUBEpCUTET myTer coolbmienus HWMmmnepatopa Aunekcangapa I» B 1. Kammpa
(OxepenbeBCKUi KeIe3HOI0POKHBIN KoJuex - ¢punuan [II'YIIC)
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1. OBIUASI XAPAKTEPUCTUKA PABOUYEI IPOTPAMMBI
JUCHUATIIMHBI

1.1.MecTO AUCHUIIMHBI B CTPYKTYpe oOpa3oBartenbHOM nporpammsl CIIO

Oo6meoOpazoBatenpHas guctuuimaa  OO0/.11  Mamemamuxa sBRsieTcs
00s13aTeIPHON YJaCThIO 0011e00pa30BaTEILHOTO ITUKJIa OCHOBHOM
00pa30BaTeNbHOM TPOrpaMMBbl CpelHEro MpodecCHOHaIBLHOTO0 00pa3oBaHUs B
coorBeTrcTBUM ¢ DPI'OC CIIO mo cnermuansHoctu 23.02.08 CrpoutenbcTBo
’KEJIE3HBIX JOPOT, MyTh U IMyTEBOE XO3SIICTBO.

1.2. ey n niianupyembie pe3y/ibTaThl 0CBOCHUS AUCHUIINHBI

1.2.1. leapb AUCUUIIHHBI

Conepxkanue pabodeil mporpaMMbl 001Ie00pa3oBaTEIbHON  JAUCITUTIINHBI
00/.11 Mamemamuka HanpaBlIeHO Ha JOCTHKEHUE PE3yJbTaTOB €€ U3YUYEHUS B
cootBercTBUM € TpeboBanusiMu PI'OC COO c¢ yderoM mnpodeccuoHaIbHON
HarnpasyieHHocTH OI'OC CIIO.

LensiMu 00y4yeHUs MAaTEMATUKE SIBIISIOTCS

- (opmMupoBaHME LEHTPAJbHBIX MAaTEMAaTUYECKUX MOHATHH (4YHUCIO,
BEJIMYMHA, TIeOMeTpuYeckas (Qurypa, nepemMeHHas, BEPOATHOCTb, (QPYHKUUsA),
00€eCIEeYnBAOIINX MPEEMCTBEHHOCTh UM IEPCIEKTUBHOCTh MAaTEMaTHYE€CKOTrO
oOpa3oBaHUs 00YUaAIOIIHUXCS;

- MI0JIBEJIEHUE O0YyYarouMXcs Ha JIOCTYITHOM JUUIsl HUX YPOBHE K OCO3HAHMIO
B3aMMOCBS3M MAaT€MAaTUKH U OKPYXAlOUIero MHpa, MOHUMaHUE MAaTeMaTUKH Kak
yacTu o0UIeil KyJIbTYphl YEIIOBEUECTBA,

- pa3BUTHE UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00ydaromumxcs,
IIO3HABATEJIbHOM  AKTHMBHOCTH, HCCIIEJOBATENbCKUX YMEHHMH, KPUTHYHOCTHU
MBIIUIEHUS, UHTEpeCca K U3YUEHUIO0 MaTEMaTUKH;

- popMupoBaHue (PyHKIIMOHATBHON MAaTEMaTUYECKOM IPAMOTHOCTH: YMEHUS
pacno3HaBaTh MaTEeMaTUYECKUE ACTEKThl B PEAbHBIX KU3HEHHBIX CUTyalUiX U
Opy  U3YYEHUU  JIPYyTUX  JUCUUIUIMH, TPOSIBICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMyIMpOBaTh MX Ha S3bIKE MaTEeMaTUKU M CO3JaBaTh
MaTEeMaTUYECKUE MOJIETH, TPUMEHATh OCBOCHHBIM MaTeMaTUYeCKUW ammapar JJist
pelieHus  NPaKTUKO-OPUEHTUPOBAHHBIX  3a/4ad, 3a1ad  npodecCHuOHaTbHOU
NEeATEIbHOCTH, NHTEPIPETUPOBATH U OLICHUBATH MOJIyYEHHBIE PE3YJIbTATHI.

1.2.2. TlnanupyeMmble pe3yJabTaTbhl OCBOCHHUSI 001Ie00pa3oBaTEeIbHOM
aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
O6mme xommnetreniuu (mamee — OK) u mpodeccuoHabHbIE KOMITETCHIIUH
(manee — I[1K) ®I'OC CIIO B cOOTHECEHHH C JIMYHOCTHBIMU, METANPEIMETHBIMU U
pEeIMETHBIMU pe3yJibTaTaMu o0ydeHusi 6a3oBoro ypoBHs (mganee — [1P6) ®I'OC
COO mpeacraBiieHbl B Ta0IUIIE:



Koa v HanmMeHoBaHue

IInanupyemMsle pe3yJbTaThbl 00y4eHHs

(dopMupyeMbIX O6mme’ JMCUMILIHHAPHbIE?

KOMIIeTEeHILM i
OK 01. Beibupats JluuHOCTHBIE  pe3ynbTaThl  JOKHBI  oTpaxkarb | [IP61. Brmanenue mMeromamu 10Ka3aTenbCTB, aJTOPUTMAMH PEIICHUS
CHIOCOOBI pelIeHHs 33/1a4 | B YaCTU: TPYJOBOTO BOCTIMTAHHUS: 3aja4; yMEHHE (POPMYIUPOBATH OIMPEICICHHS, aKCUOMBI U TEOPEMBEI,
npodeccuoHanbHOM - TOTOBHOCTb K Tpydy, OCO3HaHHE IIEHHOCTH | IPUMEHATh HX, MPOBOAMUTH JOKa3aTelIbHbIE PACCYX ACHHUS B XOJe
NEeSATEIbHOCTH MacTepCTBa, TPYI0II00UE; peleHus 3a1ay;
MIPUMEHUTETHHO K -  TOTOBHOCTh K  aKkTuBHON  gestenbHOcTH | [IPG2. YMeHue onepupoBaTh MOHSTUSIMH: CTENEHb YHUCIHA, Jorapudm

Pa3JINIHBIM KOHTCKCTaM

TEXHOJIOTHYECKOM M COLMAIbHON HANpaBIECHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMUPOBATh, IJIAHUPOBaTh U
CaMOCTOSITEJILHO BBITIOJIHATH TAKYIO JESATEIHHOCTD,

- MHTEpEC K pa3audHbIM cepam npodeccHoHaTbHON
JIeSTCIIEHOCTH,

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U
camMo00pa30BaHUIO HA MIPOTSHKEHUH BCEH JKU3HU
MeranpeameTHbIe pe3yabTaThl JOJKHBI OTPAXKaTh:

OBnajieHue YHUBEPCATHHBIMU y4eOHBIMU
MI03HABATEIbHBIMU JICHCTBHUSIMH:

a) 0a30BbIC JIOTUYECKHE JICHCTBHUS:

- CaMOCTOSITENTEHO dbopMynupoBaTh u
aKTyaJIM3MpoOBaTh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- yCTaHaBIWBATh CYIICCTBCHHBIH TMPU3HAK WIIH
OCHOBaHUs U1 CpaBHEHHs, KIacCUPUKALUU U
00001IeHMS;

- OmpeAensTh LEIu  JesITeNbHOCTH, 3a7aBaTh

napaMeTpel 1 KPUTCPHUU UX JOCTUIKCHHA,

- BBIBJATH 3aKOHOMCPHOCTU H©U  TPOTUBOPCUUA
B paCcCMaTpHUBACMBIX ABJICHUAX,

- BHOCHUTb KOPPCKTUBLI B JCATCIBHOCTH, OLICHUBATDH
COOTBETCTBUEC PE3YJbTATOB LECIAM, OLICHUBATH PUCKU
HOCJ'ICI[CTBI/Iﬁ ACATCIIbHOCTHU

- pa3BHBATb KPCATHBHOC MBINUJICHHUEC TPU PCHICHUH

YKCJIa; YMEHHUE BBIINOJIHATH BBIUMCICHUE 3HAUYEHUN U MpeoOpa3oBaHUs
BBIPQ)KEHUI CO CTENEHsAMH U Jorapudmamu, rnpeodpa3zoBanus ApoOHO-
palMOHaIbHBIX BBIPAXKEHU;

[1P63.  YMenue  omepupoBaTb  HOHATUSMM:  pallMOHAJbHBIE,
UppalnroHalbHbIe, IIOKa3aTeNbHbIe, CTENEHHbIE, Jorapu(MUIecKue,
TPUTOHOMETPUUYECKUE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

[1P65. YMmeHue omepupoBaTh MOHSATHSIMH: pPalMOHANBbHAs (QYHKIUS,
nokaszarenbHas (yHKIMA, CTeNneHHas (QyHKIMs, Jorapudmuyeckas
byHKOMSA, TpUTOHOMETpUYeckne (GyHKIHMH, oOOpaTHble (QyHKINH,
YMEHHE CTPOUTh TpadUKU M3Y4YEHHBIX (YHKIMNA, HCIOIb30BATh
rpaduKy MpU W3YYEHHHM MPOLECCOB M 3aBUCHMOCTEH, MpPU pPELIeHUH
3ajjad U3 JAPYruX y4yeOHBIX NMPEAMETOB U 3ajiay M3 PealbHOM KU3HH,
BbIpaXkaTh (OpMyJIaMHU 3aBUCUMOCTH MEX/y BEJIMUYNHAMU;

ITP66. YMeHue pemats TEKCTOBbIE 3a/1a4M Pa3HbIX THIIOB (B TOM YHCIIe
Ha TMPOLEHTHI, JOJM U YaCTH, Ha JBI)KEHUE, paboTy, CTOMMOCTh
TOBAapOB M yCIYT, HAJIOTH, 33J]aud U3 00JaCTH yNpaBlIeHUs TUYHBIMU U
ceMEIHBIMU  (UHAHCAMHU); COCTABIIATH BBIPAKEHHUS, YpaBHEHMS,
HEPABEHCTBA M HUX CHUCTEMBl II0 YCJIOBHMIO 3aJaudd, HCCIEIOBAThH
MOJIy4E€HHOE pEIIeHNE U OLIEHUBATh MPaBI0NOJ00HOCTh PE3YyJIbTATOB;
ITP6Y9. YMmeHnue onepupoBaTh HOHATHUSAMH: TOYKA, IMpsMasi, IIOCKOCTH,
MPOCTPAHCTBO, JBYIPAaHHBIM  Yroj, CKpELIUBAIOLIUECS TpSMBIE,
NapaJuIeIbHOCTD U NEPIEHIUKYIAPHOCTD NPSIMBIX U IIIOCKOCTEH, yroi
MEXy TPSIMBIMHU, YTOJ MEXIy MPSAMON U IUIOCKOCTBIO, YIOJ MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTHU, PACCTOSTHUE MEXTY
IPSIMBIMU, PACCTOSIHME MEXIY IJIOCKOCTSMHU; YMEHHE MCIOJIb30BaTh

! Vka3bIBaloTCA TMUHOCTHBIE U METaNpeIMETHbIE pe3ybTathl u3 ®TOC COO, B pOpMHPOBaHUH KOTOPHIX y4acTBYET 0011e00pa3oBaTelbHas JUCIUILIMHA
2 NucnuruaHapHele (MpeIMETHBIE) Pe3yNIbTaThl YKa3bIBAIOTCA B COOTBETCTBMH C MX NONHEIM nepedneM Bo ®I'OC COO. IlpeameTHsle pesymbTaThl 0asoBoro yposHs (IIP6)
nymepytorcst B coorBercTBun PI'OC COO (IIpuka3z Munobpuayku Pocenn ot 17.05.2012 Ne 413 (pemakuust ot 27.12.2023 r.)
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KU3HEHHBIX Tpo0IeM

0) 6a30BBIC UCCIIEAOBATEIIBCKUE JCHCTBUS:

- BIIQJICTh HAaBBIKAMHU Y4eOHO-UCCIICIOBATEILCKON H
MPOCKTHOM JIEATEeILHOCTH, HaBBIKAMHU pPa3pelIcHUS
npo0em,;

- CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITCIIBHOMY
MOWCKY METO/JOB pEIICHUs MPAKTUYCCKUX 3ajad,
MPUMEHECHHIO Pa3IMYHBIX METOJIOB MTO3HAHUS

- BBIBIATH TNPUYHHHO-CIICJCTBCHHBIC CBSI3M W
aKTyaJM3UpOBaTh 3a/iady, BBIIBUTATh THUIIOTE3y €€
pEIICHHs, HAXOIUTh APTYMEHTHI JUIS JOKa3aTeIbCTBA
CBOMX YTBEP)KICHWH, 3aJaBaTh NapaMeTpbl U
KPUTEPUU PEIICHHUS;

- aHAJIM3MPOBATH TIOJYYCHHBIE B XOJ€ PCUICHUS
3aa4il  pe3yJbTaThl, KPUTHUYECKH OIICHUBATH WX
JIOCTOBEPHOCTh, IIPOTHO3UPOBATH H3MEHEHHUE B HOBBIX

YCJIOBUSX;
- pa3pabaThIBaTh IUIaH PEUICHUS MPOOIEMBbI C yUETOM
aHaiam3a MMEIOIINXCA MaTepHAIbHBIX u

HEMaTEpUAIbHBIX PECYPCOB;

- YMeTh IEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO U
NPAaKTUYECKYIO O0JIACTH KU3HEIEATEIIbHOCTH;
- yYMeTb HHTErpUpOBAaTh 3HAHUS U3
HpPEIMETHBIX 00JIacTel;

- BBIJIBUTaTh HOBBIE WJIEH, IIPEIaraTh OpUrHHAIbHbIE
MOJIXO/Ibl U PEIIECHUS

- CTaBUTh NpoOJIEMBI M 3aJauu, JOIMYyCKaroIlue
CIIOCOOHOCTH MX UCHOJb30BaHUS B MIO3HABATENbHON U
COLIMAJILHOM MTPaKTUKE
OBnageHne  yHHUBEPCAIBHBIMU
JEHCTBUSMMU:

a) caMoOpraHu3alus: JelaTh OCO3HaHHBIA BBHIOOP,
apryMeHTHpOBaTh €ro, OpaTb OTBETCTBEHHOCTh 3a
pelieHue

pa3HBIX

PEryJIsTHBHBIMA

NOpU peIIeHUH 33/a4 M3y4YeHHbIE (aKThl U TEOPEMbl IUIAHUMETPHH;
YMEHHE OLEHUBATh Pa3Mepbl 0ObEKTOB OKPY’KAIOIIEr0 MUPA;

I1P610. YmeHue omnepupoBaTb NOHATUAMU: MHOTOIPAaHHUK, CEUEHHE
MHOI'OIpaHHMKa, KyO, napajiesenunes, npusma, nupamuaa, Gpurypa u
MOBEPXHOCTh BpAallleHUs, LHIMHIP, KOHYC, mIap, cdepa, CEUCHHS
burypsl BpalleHus, IUIOCKOCTb, Kacaromascs cdepsl, LIWINHApA,
KOHyCa, IUIOUIaJb IOBEPXHOCTH IHpaMHIbl, IPU3MbI, KOHYcCa,
IWIMHApa, Iulomaab  cdeppl, o00beM Kyba, MPAMOYIOJIBHOIO
napajuleJienunena, NUpamMHuabl, IPU3MBbl, LWIMHApPA, KOHYycCa, IIapa;
yYMEHHE M300pa)kaTh MHOTOTPAHHUKU M TOBEPXHOCTH BpalllEHHs, MX
CEYEeHHUS OT pPYyKH, C TIOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX ~ CPEJCTB; yMEHUE paclo3HaBaTb CUMMETPUIO B
IIPOCTPAHCTBE; YMEHHE PACO3HABaTh IPAaBUIbHbIE MHOTOTPAHHUKH;
ITP611. YMenue oneprupoBaTh NOHATUSAMMU: IBUKEHHUE B IPOCTPAHCTBE,
noso0Hble  (Urypel B MPOCTPAHCTBE, HCIOJIb30BaTh OTHOILIEHUE
oIl MOBEpXHOCTENH U 00BEMOB MOJOOHBIX (DUTYDP MPH pEIICHUH
3ajady;

ITP612. YMeHue BbIUUCIATh T€OMETPUUECKHE BEIMUUHBI (JIMHA, YTOll,
wioniaab, 0o0BeM, IUIOMA[Ab MOBEPXHOCTH), HCHOJb3YS H3YyUYEHHBIE
(bopMyIBI U METOJIBI;

[1P613. YmMeHue omnepupoBaTh MOHATUSAMU: IPSIMOYTOJIbHAS CHUCTEMa

KOOpAMHAT, KOOPAMHATBI TOYKH, BEKTOp, KOOpPAMHATHI BEKTOpA,
CKaJIIpHOE MPOU3BEACHHE, YrOJ MEXAy BEKTOpaMH, CyMMa BEKTOPOB,
IIPOU3BEICHNE BEKTOpa Ha YHCIIO; HaXO/UTh

C TOMOUIbI0 HM3YYEHHBIX (OPMYJ KOOPAMHATHI CEpEAMHBI OTpe3Ka,
PAcCTOSIHUE MEXKY ABYMS TOUYKaMU;

[1P614. VYmenue BbIOMpaTh NOAXOJAIIMNA  H3YYEHHBIH  METOA
JUIsL  pellIeHusl 3a/Jadyd, pacrno3HaBaTh MaTeMaTH4ecKue (aKThl
¥ MaTeMaTU4YeCKUe MOJEIH B MPUPOIHBIX U OOIIECTBEHHBIX SBICHUSIX,
B HCKYCCTBE; YMEHUE NIPUBOANTH IPUMEPBI MATEMAaTUYECKUX OTKPBITHN
POCCUICKON U MUPOBOW MaTeMaTUYECKON HAyKH

OK 02. Ucnionb3oBarh
COBpEMEHHBIE CPE/ICTBA
ITOMCKA, aHaIu3a 1

JImgHOCTHEIC PE3YIbTATEI JOJKHBI OTPAXATh B YaCTH:
HECHHOCTHU HAYYHOTI'O ITO3HAHUA:

- c(OPMHPOBAHHOCTh MHUPOBO33PEHUS,

[1P64. VYmenue omnepupoBaTh MOHATHUSAMHU: (QYHKIMS, HENpepbIBHAS
GbyHKIMSA, TPOU3BOJHAS, MEepBOOOpa3Has, ONpPEIENCHHbIN HHTErpa;
YMEHHE HaXOJUTh MPOU3BOJHBIE IEMEHTAPHBIX (PYHKLUH, HCIIOJIb3YsI
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MHTEpIpeTauu
nHpopManuu u
MH(pOPMAaLOHHBIE
TEXHOJIOTUU IS
BBITIOJIHEHUS 3a/1a4
npoeCCHOHATLHON
JeATeIbHOCTH

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSA HAayKd U  OOILIECTBEHHOW MPAKTUKH,
OCHOBaHHOT'O Ha Jaore KYJbTYP,

CIIOCOOCTBYIOIIETO OCO3HAaHMIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHUPE;

MeranpenmeTHbie pe3yIbTaThl JODKHBI OTPAXKATh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
MI03HaBATEIbHBIMU JICHCTBUSIMU:

B) paboTa ¢ nHpopMaIuei:

- BJaJCTh HAaBBIKAMH NOJYyYEHHs HWHPOpPMAIMH U3
UCTOYHUKOB  Pa3HBIX  THUIOB,  CaMOCTOSTEIHHO
OCYLIECTBIISITh TIOHMCK, aHAIM3, CHUCTEMATHU3AIMI0 U
MHTEPIPETANI0O MHOOPMAIMKA PAa3IUYHBIX BHIOB U
¢dbopM npesicTaBICHNUS;

- CO37aBaTh TEKCTHI B PA3JIMYHBIX (hOpMATAX C YIETOM
Ha3HayeHus: MHMOpPMALUK U IIEJCBOI ayIUTOpUH,
BBIOMpAas ONTUMAIBHYIO (OpMy TpenCTaBICHUS H
BU3yaJIM3alluy;

- OIICHWBaTh  JIOCTOBEPHOCTH,
uHpopMallUK, €€ COOTBETCTBHE
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIONb30BaTh CpeJCcTBA HMH(OPMAIMOHHBIX H
KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTMHA B  pEIICHUH
KOTHUTHBHBIX, KOMMYHUKaTHBHBIX "
OpTaHU3aIMOHHBIX 3ama4 c cobioieHneM
TpeOOBAaHUN HPrOHOMUKH, TEXHHKH O€30MacHOCTH,
THTHEHBI,  pecypcocOepekeHusi,  IMPaBOBBIX |
TMYECKUX  HOpPM,  HOPM  HUH(OPMALMOHHOM
0C30ITacHOCTH;

- BJIAJETh HAaBBIKAMH pPACMO3HABAaHHS M 3aIIUTHI
uHpopmanuy, HUHQOPMAIMOHHON  0€30macHOCTH
JIMYHOCTH

JICTUTUMHOCTD
IMpaBOBbBIM n

CIPAaBOYHBIE MaTepUalbl; MCCIEAOBAaTh B NPOCTEHIINX CIydasx
(GyHKIMM HAa MOHOTOHHOCTH, HAaXOJUTh HauWOOJbIINE W HAUMEHbIIHE
3Ha4eHUsT  (QYHKOMH;  CTPOUTH  TpapUKd  MHOTOWIEHOB  C
HCIIOJIb30BAaHUEM alapaTra MaTeMaTHYeCKOro aHaliu3a; HPUMEHSTbH
IIPOU3BOJHYIO IPU PELICHHUM 3a/ad Ha JBWKCHHE; pPEIIaTh IPAKTHKO-
OpUEHTUPOBAHHBIC 337aul HAa HAaWOOJIbIINE U HaWMEHbIINE 3HAYCHHUS,
Ha HaXOXKJEHUE IIyTH, CKOPOCTU U YCKOPEHUS;

ITP66. YMeHue pemiaTh TEKCTOBBIC 3a7a4H Pa3HbIX TUIIOB (B TOM YHCIIE
Ha TPOLEHTHI, JOJM W 4YacTW, Ha JBUXKEHUE, PabOTy, CTOMMOCTb
TOBapoOB M yCIyT, HAJIOTH, 3a/1a4¥ U3 00JaCTU YNPaBICHUS JIUUYHBIMHA U
CeMEHHBIMU  (UHAHCAMHU); COCTABJIATH BBIPAKEHHUSA, YpaBHEHMS,
HEPaBEHCTBA M MX CHCTEMBbl II0 YCIOBHIO 3a/layd, HCCIEI0BAThH
MIOJIy4E€HHOE pElIeHNE U OLEHUBATh IPaBION0J00HOCTb PE3YIJIbTATOB;
[1PG7. YMeHue omepupoBaTh MOHSATHSAMU: CpelHee apudmeruyeckoe,
Me/nraHa, HanOoJblllee ¥ HaMMEHbIIee 3HAYCHUs, pa3Max, TUCIIEPCHs,
CTaH/JapTHOE OTKJIOHEHHE YHCIOBOr0 HaOOpa; yMEHHE W3BIIEKaTh,
MHTEPIPETHPOBATh WH(POPMALIMIO, TPEACTABICHHYIO B TalnMiax, Ha
quarpammax, rpadukax, OTpaXkKarollyl0 CBOMCTBA pealbHBIX MPOIECCOB
U SBJICHWM; TMpeACTaBiIATh HUHGOPMALMIO C TOMOIIbI TaOIHI]
U JMarpaMM; MCCIEA0BaTh CTATUCTUYECKUE JaHHBIE, B TOM 4YHCIE C
IIPUMEHEHHEM I'paUUECKUX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

[1P614. VYmenue BbIOMpaTh NOAXOMAIIMHA  H3YYEHHBIH  METOJ
JUIsL  pelleHusl 3a/jadyd, pacrno3HaBaTh MaTeMaTH4ecKue (aKThl
U MaTeMaTU4eCKUe MOJAETHN B MPUPOAHBIX U OOIECTBEHHBIX SBICHUSIX,
B UCKYCCTBE; YMEHHE IPUBOIUTH IPUMEPHI MAaTEMaTUUECKNUX OTKPBITUN
POCCUICKON U MUPOBOW MaTEMaTUYECKOU HAYKH

OK 03. IlimanupoBats u
peaTn30BBIBATH
COOCTBEHHOE
npodeccnoHanbHOE U
JMYHOCTHOE Pa3BHTHE,

JlugHOCTHBIE pE3yNbTaThl JIOJDKHBI OTpa)xaTh B
YacTH: JYXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

- copMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
ATUYECKOTO MTOBEJCHUS;

- CIIOCOOHOCTH OIIGHHWBATh CUTYAllMI0 U NPUHUMATD

[IP61. Brnanenue MeromamMu JOKa3aTelIbCTB, AJTOPUTMAMH PEIICHUS
3aja4; yMEeHHe (POpMYITUPOBATH OMpPENEICHHS, aKCHOMBI U TEOPEMBI,
MPUMEHATh WX, IPOBOJIUTH JIOKA3aTEIbHBIE PACCYXKICHUS B XOJE
pelieHus 3aaay;

I1P64. Ymenue omepupoBaTh MNOHATHUIAMH: (QYHKIMS, HENpEephIBHAS
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PEINPUHIMATENbCKYIO
JesITeNIbHOCTD B
npodeccnoHaTBEHOM
cdepe, UCTIOIB30BATh
3HaHMA 110 IPABOBOU U
(uHaHCOBOMU
IPaMOTHOCTH B
Pa3IMYHbIX KUIHEHHBIX
CUTYyalHAx

OCO3HAHHBIE PEILEHUS, OPUEHTUPYSICh HA MOpPAJIbHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

- OCO3HaHUE JMYHOIO BKJIaga B
YCTOWYUBOTO OyAyIIEro;

- OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTEISIM U
(unu) IpyruM 4jeHaMm CEeMbHU, CO3/IaHHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHSATHUS LIEHHOCTEW CEMEMHOMN
JKU3HU B COOTBETCTBUM C TPAAMIUSAMU HAPOJIOB
Poccuu;

MeranpeameTHbIe pe3yabTaThl JOJKHBI OTPAXKaTh:
OBnaneHue  YHHUBEpPCAIbHBIMU  PErYJISTUBHBIMU
NEUCTBUSIMU:

a) CaMOOpTraHU3aIHs:

- CaMOCTOSITEJIBHO OCYUIECTBJIATh MO3HABATEIbHYIO
NeSITENIbHOCTb, BBISIBISITH IPOOJIEMBl, CTaBUTh U
dbopMynupoBarthb COOCTBEHHBIE 3a1auu B
00pa3oBaTeNbHON  JESATETBHOCTH W JKU3HEHHBIX
CUTyallUsX; CaMOCTOSITEIbHO  COCTABJATh  IUIAH
pelieHns mpoOIeMbl C Y4ETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH W  INpEeANOYTEHMIH;
JaBaTh OLIEHKY HOBBIM CHUTYallUsIM; CHOCOOCTBOBAaTh
(GOpMHUPOBAHHIO M MPOSBICHUIO IIUPOKOW 3pYIUIINN
B pa3HBIX O00JACTAX 3HAHMI, MMOCTOSHHO IOBBIIATH
CBO 00pa3oBaTeNbHBIN U KyJIbTYpHBIH YPOBEHB;

0) CaMOKOHTPOJIb!

- HUCMOJb30BAaTh INpHEMbl peQuIeKCUu Uil OLIEHKU
CUTYyalluu, BbIOOpa BEPHOI'O PELICHMUS;

- yMETb OLEHUBaTb PUCKHM U CBOEBPEMEHHO
MPUHUMATD PEIICHUS 10 UX CHUKEHHIO;

B) OSMOIMOHAJIbHBIA WHTEJUIEKT, NPEANOoIaraiomui
c(hOpMHUPOBAHHOCTb:

- BHYTPEHHEN MOTHBALIMH, BKJIIOYAIOLIEH CTpEMIIEHHE
K JIOCTH)KEHUIO UeIH U yCHexy, ONTHUMH3M,
MHULMATUBHOCTb, YMEHHE IEMCTBOBATb, UCXOIs W3
CBOMX BO3MOKHOCTEH;

- DMIATHM, BKJIIOYAIOMIEH CHOCOOHOCTh IMOHUMATH
SMOLIMOHAIIBHOE COCTOSIHUE JAPYTUX, YUYUTBIBATH €r0

IIOCTPOCHUE

GbyHKUMSA, TPOU3BOJHAS, MEpBOOOpa3Has, OIpeIeNeHHBIH HHTErpa;
YMEHUE HaXOJIUTh IMPOM3BOJHBIC IEMEHTAPHBIX (DYHKLUI, HUCHIOIB3Ys
CIPAaBOYHBIE MaTepUalbl; MCCIEAOBATh B MPOCTEHIINX CIydasx
(GYHKIMH Ha MOHOTOHHOCTb, HAXOJUTb HAWOOJbIINE W HAaUMEHbIIHNE
3Ha4eHUsT  (QYHKOMH;  CTPOUTH  TpaQUKH  MHOTOWIEHOB  C
UCIOJIb30BAaHUEM almapaTa MaTeMaTH4YeCKOTrO aHalnu3a; HPUMEHSTh
IIPOM3BOJHYIO IIPU PEIIECHUH 3334 Ha ABW)KECHUE; pellaTh MPaKTUKO-
OpPUEHTHPOBAaHHbIE 33J]a4l HA HAaUOOJIbLIME U HAaUMEHbIINE 3HAYEHU,
Ha HaXO0’KJIEHUE IyTH, CKOPOCTU U YCKOPEHMUS,

[TPG5. YmeHue omepupoBaTh MOHSATHSIMH: palMOHaIbHAs (QYHKIIHS,
nokazarenbHass (YHKIHS, CcTerneHHas (yHKIus, gorapudmuyeckas
byHKIUS, TpUTrOHOMETpUYeckue (yHKUUU, oOpaTHble (QyHKIUU;
YMEHHE CTPOUTh TpadUKd W3YYEHHBIX (YHKIUH, MCIIOIb30BaTh
rpadyKy MpU U3yYEHUM IMPOLIECCOB U 3aBUCUMOCTEH, IpU pelIeHUH
3a7a4 U3 APYruX y4eOHBIX NMPEAMETOB M 3ajad U3 PEalTbHOH >KU3HHU;
BbIpa)XaTh (OPMYJIaMHU 3aBUCUMOCTH MEX/Y BEJIMYMHAMU;

[TP66. YMeHue pemaTh TEKCTOBBIE 3a/1a4U Pa3HbIX TUIIOB (B TOM YHCIIE
Ha MpPOLEHTHI, JOJM W 4YacTHU, Ha JBUXKEHHE, PabOTy, CTOMMOCTb
TOBapoOB U yCIyT, HAJIOTH, 3aJ1a4 U3 00JacTU YNpaBJI€HUs JIUUYHBIMHU U
ceMeWHbIMH  (pUHAHCAMHM); COCTABIIATh BBIPAKEHUS, YpaBHEHUS,
HEpPAaBEHCTBA W HUX CHUCTEMBbl 10 YCJIOBHIO 3aJjaud, HCCIIEI0BATh
MOJIyYeHHOE PellCHHE U OLIEHUBATh MPaBAONOJ00HOCTh PE3YIbTATOB;
[IP67. YMeHue ornepupoBaTh MOHSATUSMU: CpellHEE apu(PMETHUYECKOE,
Me/nraHa, HauOoJblllee ¥ HauMEHbIlee 3Ha4eHus, pa3Max, JTUCIepcus,
CTaH/JapTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMEHHE W3BJIEKaTh,
MHTEPIPETHPOBAaTh MH(POPMALIMIO, NPEACTABICHHYIO B Ta0iuiax, Ha
Juarpammax, rpadukax, OTpa)karol[ylo CBOMCTBA pealbHbIX POLECCOB
U SBJICHUH; MPEACTaBIATh HH(POPMAIMIO C TIOMOIIBIO TaOMUI U
JuarpamMM; HUCCIIENOBaTh CTAaTHUCTUYECKHE JAaHHBIE, B TOM YHCIE C
IpUMEHEHHEM TpapHUUECKUX METOI0B U AIEKTPOHHBIX CPE/CTB;

[1PG8. VYmeHue onepupoBaTh TMOHATUSMU: CIy4YalHBIA ONBIT U
cillydaifHoe COOBITHE, BEPOSTHOCTb CIYYalHOTO COOBITHS; yMEHHUE
BBIUUCIISATh BEPOSATHOCTH C HCIIOJIb30BAHUEM TIpaUUECKUX METOOB;
OPUMEHATh (QOPMYINBI  CIOXKEHHS U YMHOXEHHUS BEPOSTHOCTEH,
KOMOMHATOpHbIE (akThl U (OPMYJIBI IPU PEIICHUH 337a4; OLICHUBAThH
BEPOATHOCTH peajbHBIX COOBITHUI; 3HAKOMCTBO CO CIy4yailHbIMU
BEJIMYMHAMHU; YMEHHE NPUBOAUTH TPHUMEPHl TPOSIBICHUS 3aKOHA

8




IIPU OCYIIECTBICHUH KOMMYHHKAIMH, CTIOCOOHOCTD K
COUYBCTBMIO U COIEPEKUBAHUIO;
- COLIMAJIbHBIX HABBIKOB, BKJIIOUYAIOUIUX CIIOCOOHOCTH

OOJBIINUX YKCEN B IPUPOJAHBIX U OOIIECTBEHHBIX SIBICHUSX,
[IP614. VYMeHue BbIOMpaATh MOAXOMANIMNA  HM3YYCHHBIH  METOJ
JUTSL pelIeHHs 3aJa4d, pacro3HaBaTh MaTeMaTHUecKue (akTel U

BBICTpPAWBaTh OTHOILIEHUS C JAPYTUMHU JIIOJIbMHU, | MaTeMaTHYeCKHUE MOJIEIH B IPUPOIHBIX U OOLECTBEHHBIX SBIICHUSX, B
3a00THTBCS, TPOSIBJIATH HMHTEPEC M  pa3peuiaTh | UCKYCCTBE; YMEHHUE MPUBOIUTH MPUMEPHl MATEMATUYCCKUX OTKPBITHMA
KOH(JIMKTBI POCCUICKON 1 MUPOBOM MAaTEMaTUYECKON HAYKHU

OK 04. O¢dpexruBHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaH/1e

JIngHOCTHEIE PE3YJIbTAThl JOJUKHBI OTPAXKATh B YaCTH:
OCHHOCTHU HAYYHOI'O ITO3HAHMA:
- OCO3HAaHuUC I CHHOCTH Hﬁy‘-IHOfI JACATCIIBHOCTH,

T'OTOBHOCTB OCYHICCTBIIATDH IMPOCKTHYIO u
HCCICA0BATCIIbCKYIO JCATCIbHOCTh HHAUBHUAYAJIbHO U
B I'pynIie

MeTanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OBnaneHue yHUBEPCaIbHBIMU KOMMYHUKATHBHBIMH
JIEHCTBUSIMU .

0) COBMECTHasl IeITCIIbHOCTD:

- TIOHMMaTh W HCIOJIB30BAaTh IPEUMYIIECTBA
KOMaHJIHOW ¥ UHJIMBUYaTbHOU PaboThI;

- TpUHUMATh T COBMECTHOW JIeATEIHHOCTH,
OpPraHM30BBIBATH U KOOPJIWHUPOBATH JIEHCTBUS IO €€
JOCTHIXKECHHUIO: COCTaBJISITh Mia” JIeHCTBHH,
pacripenenartb pojd ¢ y4eTOM MHEHHH y4aCTHUKOB
00CyXJaTh pe3yIbTaThl COBMECTHOU pabOTHI;

- KOOPJAMHUPOBATH M BBINOJHITH padOTy B YCIOBHUSIX

peanbHOr0, BHUPTYaJbHOTO W KOMOMHHUPOBAHHOTO
B3aUMOJICUCTBUS;
- OCYHIECTBIIATH  IO3UTUBHOE  CTPATETUYECKOE

MOBEJICHUE B PA3JIMYHBIX CUTyalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpAKEHUE, OBITH MHUITHATUBHBIM.
OBnazieHue  yHUBEPCAJIbHBIMU  PETYJISTUBHBIMU
JEACTBUSAMMU:

T') IpuHATHE ceOs U IPYTUX JIIOJCH:

- TMIPUHUMATh MOTHBBI U apTYMEHTHI JNPYTUX JIOJEH
IIPU aHAJIN3€ PE3YJIbTaTOB JAESITEIbHOCTH;

- MPU3HABaTh CBOE MPABO M MPaBO APYTux Jojeil Ha
OIIIMOKH;

- pa3BUBaTh CIIOCOOHOCTH NMOHUMATh MUP C MO3UIUHU

I1P61. Biagenue meromaMM J10Ka3aTelbCTB, AJTOPUTMAMU PELICHHUS
3aja4; yMeHue (hopMyJIUpOBaTh OIpPECIICHUs,, aKCUOMBI U TEOPEMBI,
IPUMEHSTh MX, I[POBOAUTH JOKa3aTEJIbHbIE pACCYKIEHUS B XOJE
pelLeHus 3a1a4;

[1P67. YMeHue omnepupoBaTh MOHATUAMH: CpeIHEE apuPMETHUYECKOE,
Me/MaHa, HauOosbllee ¥ HauMEHbIlee 3HAYeHUs, pa3Max, JAUCIepcus,
CTaH/JAapTHOE OTKJIOHEHUE YHCIOBOrO HAOOpa; yMEHUE W3BJIEKaTh,
MHTEPIPETHPOBATh MHGOPMALIMIO, NPEACTABICHHYI0 B TaliuIax, Ha
Juarpammax, rpadukax, OTpa’karollyto CBOMCTBa peajbHBIX IIPOLIECCOB
U SBJICHMH; MPEACTaBIATh HHGPOPMALMIO C TOMOLIbI TaOaULl U
JuarpamMM; HCCJIEOBaThb CTAaTHUCTUYECKUE JaHHbIE, B TOM YHCIE C
IPUMEHEHHEM TpapUUECKUX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

[1P68. VYmeHue onepupoBaTh TMOHATUSAMHU: CIy4YalHBIA ONBIT |
cilydaifHoe cOOBITHE, BEPOSTHOCTh CIYyYalHOTO COOBITHS; yMEHHUE
BBIUUCIIATh BEPOSATHOCTHh C HCIOJIb30BAHHEM TIpaUUeCKUX METO/IOB;
OPUMEHATh (QOPMYINBI  CIOXKEHHS U YMHOXEHHUS BEpPOSITHOCTEH,
KOMOMHATOpHbIE (PaKThl U (HOPMYJIBI NIPU PELIEHUH 3a]1a4; OIlEHUBATh
BEPOSITHOCTH pealbHBIX COOBITH; 3HAKOMCTBO CO CIy4YaiHBIMH
BEJIMYMHAMHU; YMEHHME MPHUBOJIUTH IMPUMEPHI MPOSBICHUS 3aKOHA
OOJIBLIMX YHCEJ B IPUPOAHBIX M OOLIECTBEHHBIX SIBICHUSIX;

[1P614. YmeHue BbIOMpPaTh MNOAXOASIIMNA W3YyYEHHBIH METOH JUIS
pelieHuss  3aJa4yM, paclo3HaBaTb  MareMaTuyeckue (QaxkTel U
MaTeMaTHYeCKHUe MOJIEIH B IPUPOJIHBIX M OOIIECTBEHHBIX SIBICHUSX, B
UCKYCCTBE; YMEHHE NMPHUBOJUTH MPUMEPHl MaTeMaTHUECKUX OTKPBITUI
POCCHUICKON 1 MHUPOBOW MAaTEMAaTUYECKON HAyKH




JPYTOro 4ejaoBeKa

OK 05. OcyiiecTBisTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAIUIO Ha
rOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit deneparuu
C YU4ETOM 0COOEHHOCTEM
COLIMAJILHOTO U
KYJIbTYPHOT'O KOHTEKCTa

JImuHOCTHEIE PE3YyJIbTAaThI JOJIDKHBI OTpaXaTb
B 4acCTu:
- 9CTCTHUYECKOI'O BOCIIUTAHUA: 9CTCTHYECCKOC

OTHOIICHWE K MHUPY, BKIIOUas OCTETHKY ObITa,
HAay4YHOTO ¥ TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
TpyJla U OOIIECTBEHHBIX OTHOIICHUM;

- CIOCOOHOCTh BOCIPHHUMATH PA3JIMYHBIC BUJIBI
HCKYCCTBa, TPAJUIIMKU U TBOPUYECTBO CBOETO U APYIHX
HapoOJOB, OUIYIIaTh AMOLMOHAIBHOE BO3JIEHCTBUE
HCKYCCTBA;

- yOeXIEHHOCTh B 3HAYUMOCTU MJIs JIMYHOCTU U
o0mIecTBa OTEYECTBEHHOTO W MHPOBOTO HCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPAAUIMA M HApPOJHOTO
TBOpYECTBA

MeTtanpeameTHble pe3yabTaThl JOJKHBI OTPaXKaTh:
OBnazieHue yHUBEpPCAIbHBIMH KOMMYHHUKATHBHBIMU
NEUCTBUSIMU:

a) obmieHue:

- OCYIIECTBJIATh KOMMYHHKAIMM BO Bcex cdepax
KW3HU,

- pacro3HaBaTh HeBepOallbHBIE CpEJCTBa OOIICHUS,
IIOHUMATh 3HAYCHUE COIMAIbHBIX 3HAKOB,
pacrno3HaBaTh MPEANOChUIKH KOH(PIUKTHBIX CUTYyallun
Y CMSTYATh KOH(JIHKTHL;

- Pa3BepHYTO M JIOTUYHO H3JIaraTb CBOI TOYKY
3pEHHUsI C UCTIOJIH30BAHUEM SI3BIKOBBIX CPEACTB

[IP61. Brnagenue Merogamu J0Ka3aTelbCTB, aJTOPUTMAMH PEIICHUS
3aja4;, yMEeHHE (OpPMYIUPOBATH OIMPEICICHHS, aKCHOMBI U TEOPEMBI,
IIPUMEHATh UX, IPOBOAUTH JIOKA3ATEIbHBIE PACCYXKACHUS B XOJE
peleHus 3a1ay;

[TP66. YMeHue pemiaTh TEKCTOBBIC 3a7a4K Pa3HBIX TUIOB (B TOM YHCIIE
Ha TMPOICHTHI, JOMWM W YacTH, Ha JBIDKEHUE, PaboTy, CTOMMOCTH
TOBapoOB U yCIyT, HAJIOTH, 3aJ1a4i U3 00JacTU YIPaBJICHUS JTUUYHBIMHA U
CEeMEHHBIMU  (MHAHCAMHU); COCTABIIATH BBIPAKCHUSA, YPABHCHHSI,
HEPaBEHCTBA M MX CHUCTEMbI [0 YCIOBHIO 3aJlayd, HCCIEI0BAThH
MOJIyYEHHOE PEIICHUE U OLICHUBATh PABIONOI00HOCTh PE3YIbTATOB;
[1PG8. VYmeHue omnepupoBaTh TMOHATUSAMU: CIy4YalHBIA ONBIT U
cilydaifHOe COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHS; yMEHHUE
BBIUUCIISATh BEPOSTHOCTH C HCIOJIb30BaHHWEM TIpaUYecKUX METOOB;
MPUMCHSITh (POPMYJIBI  CIIOKEHUS W YMHOXXEHHUS BEPOSITHOCTEH,
KOMOHMHATOpHbIE (AaKTHl U (HOPMYIIBI MIPH PELICHUH 3a]1a4; OILICHUBATh
BEPOSTHOCTH pEaJTbHBIX COOBITHI{; 3HAKOMCTBO CO CIyY9allHBIMH
BEJIMYMHAMHU; YMEHUE MPUBOAUTH NPUMEPHI MPOSABICHHUS 3aKOHA
OOJBIITUX YKCEN B IPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

[1PG14. Ymenue BbIOMpATh MOAXOASIIUNA HM3YyYEHHBIA METON IS
pelieHus  3amadyd, pacro3HaBaTh — Maremarudeckue  ¢GakTel U
MaTeMaTHYeCKUe MOJIEIH B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX, B
HCKYCCTBE; YMEHUE MPHUBOJUTH NMPUMEPHl MATEMATHUYECKUX OTKPBITHI
POCCUICKON U MUPOBOW MaTEMaTUYECKOU HAyKH

OK  06. [IlposBaars | JInduHOCTHBIE — pe3ynbTaThl  JOJDKHBL  oTpaxars | [IP61. Bmajgenue meTomaMu J0Ka3aTeNnbCTB, alTOPUTMAMH pEIICHUS
Ipa)/IaHCKO- B YaCTHU: 3aja4; yMeHHe (QOpMYJUpPOBaTh OMpPENEICHUs, aKCUOMbI U TEOPEMBI,
NaTPUOTUYECKYIO - IPa)AaHCKOIO BOCIIMTAHHUS: INPUHATHE | NPUMEHATh HUX, NPOBOJIUTH [OKA3aTEIbHBIE PACCYKIEHUS B XOJE
MO3UIHIO, TPaJULIMOHHBIX HAIMOHAJBHBIX, OOIEYENIOBEUYECKUX | pEIlIeHus 3a]ay;

JEMOHCTPUPOBATh T'YMaHUCTUYECKUX U JEMOKPAaTHUYECKHUX LIEHHOCTEN; [TP66. YMeHue pemats TEKCTOBbIE 3a/1a4M pa3HbIX TUIIOB (B TOM YHCIIe
OCO3HAHHOE TIOBEJEHHE | - MAaTPUOTUYECKOTrO0  BOCHUTAHMS:  I[IEHHOCTHOE | Ha TMpPOLEHTHI, JOJM W YacTH, Ha JBIKEHHE, paboTy, CTOMMOCTb
Ha OCHOBE | OTHOLIEHME K  TOCYJapCTBEHHBIM  CHMBOJAM, | TOBApOB M YCIYT, HAJOTH, 33/1a4l U3 0OJACTU YIPABICHUS JIMYHBIMH U
TpaJULIMOHHBIX HUCTOPUYECKOMY W MPUPOAHOMY  HAcle[Hlo, | CEeMEHBbIMU (HHAHCAMHU); COCTABIATH BBIPAKEHHUSA, YpaBHEHMS,
pPOCCHUHCKMX  JOyXOBHO- | MaMsSTHMKAM,  TpaauuusM  HaponoB  Poccum, | HepaBeHCTBA M MX CHUCTEMBI IO YCIOBUIO 3a/ladyM, HCCIEN0BaTh
HPaBCTBEHHBIX JOCTHKeHUsIM Poccun B Hayke, MCKYCCTBE, CIIOPTE, | MOJIyY€HHOE PEeIleHUE U OLIEHUBATh MIPABJIONOA00HOCTh PE3YIbTATOB;
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LICHHOCTEH, B TOM 4YHCIE
C Y4€TOM T'apMOHH3ALMH
MEKHALMOHAIbHBIX u
MEXPEITUTHO3HBIX
OTHOILUEHUM, INPUMEHATH
CTaHapThI
AHTUKOPPYILILOHHOTO
IIOBE/ICHUSA

TEXHOJIOTUSIX U TPYAE;
MeranpeameTHbple pe3yJbTaThl JOKHBI OTPAXKATh:

OBnaneHne  YHHMBEPCAIBHBIMU  PETYJISTUBHBIMH
NEUCTBUSIMU:

B) SMOILMOHAIbHBIA MHTEUIEKT, IPEANOIararouui
c(hOpPMHUPOBAHHOCTD:

- CaMOCO3HAaHMSA, BKJIIOYAIOLIETO  CIIOCOOHOCTH
MMOHUMATh CBOE AMOILIMOHAIBHOE COCTOSIHUE, BUIETh
HaIpaBJICHUS pa3BUTHA COOCTBEHHOM
SMOILIMOHANBHON Cepbl, OBITh YBEPEHHBIM B ce0e€;

- CaMOpEryJIMPOBaHUS, BKJTIOYAIOIIIETO

CaMOKOHTpPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE IOBEAECHME, CIIOCOOHOCTh aJalTHPOBATHCS K
SMOLMOHAIBHBIM ~ M3MEHEHUSIM M IPOSBIATH
IrMOKOCTh, OBITh OTKPBHITHIM HOBOMY;

- BHYTPEHHEH MOTHBAlLlMH, BKIIOYAIOLIEH cTpeMIICHHE
K JIOCTH)KEHUIO LeIM U YCIeXy, ONTHUMH3M,
MHUIMATUBHOCTb, YMEHHE JEeHCTBOBaTh, MCXOIS W3
CBOHMX BO3MO>KHOCTEMH;

- DMIIATHM, BKJIIOYAIONIEH CIIOCOOHOCTh MOHUMATh
SMOILIMOHAIIBHOE COCTOSIHUE JPYTUX, YYUTHIBATH €r0
IPU OCYIIECTBICHUH KOMMYHHUKAIMH, CIIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

- COI[MAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIMX CHOCOOHOCTh

BBICTpAaUBaTh OTHOLIEHUS C JAPYTUMHU JIIOJIbMH,
3a00TUTBCS, MPOSBIATH HHTEpeC M  paspeuarb
KOH(JIMKTBI

[TP67. YMenue omnepupoBaTh MOHATHIAMHU: CpelHee apH]MeTHdeckoe,
Me/naHa, HauOosblllee ¥ HauMEHbIlee 3Ha4eHUs, pa3Max, JUCIepcHs,
CTaHJApTHOE OTKJIIOHEHHWE YHCIOBOTO Ha0Opa; YMEHHE MW3BIICKATh,
MHTEPIPETUPOBAaTh MH(POPMALMIO, IPEJCTABICHHYI B TalOnMLax, Ha
auarpaMmax, rpaukax, OTpakarollyto CBOMCTBA pealbHBIX MPOIIECCOB
U SBICHMH; MPEACTaBIATh HMH(GOPMALMIO C IIOMOILIBIO TaOIUL U
JqUarpaMM; HUCCIENIOBaTh CTAaTHCTUYECKUE ITAaHHBIE, B TOM YHCIE C
IPUMEHEHHEM IpapUUECKUX METOAOB U 3IEKTPOHHBIX CPEJICTB,;

IIP68. VYmenue omnepupoBaTh MOHATUSAMU:  CIy4YalHBIM  OIBIT
U cllyyailHOoe cOObITHE, BEPOSITHOCTb CIIy4alHOIO COOBITHS; YMEHHUE
BBIYUCIISITH BEPOSITHOCTH C HCIOJIb30BaHUEM TpaUuecKUX METOJIOB;
OpPUMEHATh (QOPMYJIBI  CIOXKEHHUS U YMHOMKEHHs BEpOSTHOCTEH,
KOMOWHATOpHBIE (aKThl U (OPMYJIBI IPU PEIICHUH 337ay; OICHUBATh
BEPOSITHOCTH pEAbHBIX COOBITHH; 3HAKOMCTBO €O CIy4YailHBIMU
BEIMYMHAMHU; YMEHHE NPUBOAUTH TPHUMEPHI TPOSIBICHUS 3aKOHA
OOJIBLIMX YHCEJ B IPUPOAHBIX U OOLECTBEHHBIX SIBJICHUSIX;

[1P614. Ymenue BbIOMpaTh MNOAXOASIIMN H3YYEHHBIH METOHA IJIf
pelieHust  3aJayd, paclo3HaBaTb  MaTeMaTHyeckue (akThl U
MaTeMaTHYECKHUEe MOJICIH B MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX, B
HCKYCCTBE; YMEHHE NMPHUBOJUTH MPUMEPHl MaTeMaTHUYECKUX OTKPBITHI
POCCHUICKON M1 MHUPOBOW MAaTEMAaTUYECKON HAYKHU

OK 07. ConeiicTBOBaTH
COXPaHEHUIO
OKpYKaroIIen CpeIbl,
pecypcocOepekeHHIo,
MIPUMEHSITH 3HAHUSI 00
W3MEHEHUH KJIMMAaTa,
TIPUHIIUITBI OEPEKITMBOTO
MIPOU3BOJICTBA,

3P PEeKTUBHO
JIENCTBOBATE B

JInyHOCTHBIE pe3yIbTaThl JOJKHBI OTPa)KaTb B YaCTH:
3KOJIOTHYECKOTO BOCITUTAHHUS:

- AKTUBHOC HEIPUATUE NECUCTBUH, NPUHOCILIUX BpeEL
OKpYXaloIlei cpeae;

- yMEHue IPOrHO3UPOBATH
SKOJIOTUYECKHE  IOCIIECICTBUS
JIeHCTBUM, IPEJOTBPALLATD UX;

- pacIIMpEeHHE OMNbITa AEATEIBHOCTH 3KOJIOIMYECKOU
HaIlpaBJICHHOCTY;

MeTtanpeaMeTHbIE  PE3YyJIbTaThl JIOJDKHBI  OTPAaXKaTh:

HeOJIaronpusTHbIE
MpEATPUHUMAEMBIX

I1P61. Bnanenue meronaMu J0Ka3aTelbCTB, AITOPUTMAMHU PELICHHS
3a1a4; yMeHHe (OpPMYIHPOBATH OMpPEICIICHHs, aKCHOMBI H TEOPEMBI,
NPUMEHATh X, IPOBOAUTH JOKa3aTeJbHbIE PACCYXAECHUS B XOje
peleHws 3a/1a4;

[1P64. VYmeHnue omnepupoBaTh MOHATHUAMHU: (DYHKIMS, HETpepbhIBHAS
(GyHKIMS, TPOU3BOJAHASA, NepBooOpa3Has, OIpEeNeTIeHHbIH HHTErpal;
YMEHHE HAaXOAWUTh MPOU3BOAHBIE AIIEMEHTAPHBIX (YHKUUH, UCTIONb3Ys
CIpaBOYHBIE MaTepHalbl; KCCIENOBaTh B MPOCTEHIIMX  CIydasx
(GYHKIMM Ha MOHOTOHHOCTb, HAXOJUTh HAuOOJbIINE M HAMMEHBIIINE
3HaYeHHs  (QYHKIWNA,  CTPOUTh  TrpadMKH  MHOTOWIEHOB  C
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YpE3BBIYANHBIX
CUTyaLUsAX

Osnaznenue YHUBEPCATHHBIMH Y4eOHBIMH
MO3HABATEILHBIMU JCHCTBUSIMH:

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBYS:

- pa3pabaThIBaTh IUTaH pEUICHUs MPOOJIEMBI C YIETOM
aHam3a HMMEIOLIUXCS MaTepUaIbHBIX b3
HEMaTepUaAIbHBIX PECYPCOB;

- OCYIICCTBJIATH IIEJICHANPABICHHBIN MOMCK MEePeHOCca
CPEJICTB M CIIOCOOOB JICUCTBUS B NMPOGECCHOHATBHYIO
cpeny,

- yMeThb NEpPEHOCHTb 3HaHUSA B IO3HABATEIbHYIO W
MPAKTHYECKYIO 00JIACTH KU3HEICATSIIEHOCTH,
OBnaseHrue yHHMBEpPCATbHBIMU KOMMYHHKATHBHBIMU
JEUCTBUSIMU:

0) cOBMECTHAs ICITEIIbHOCTD:

- Ipemiaratb HOBBIC MPOCKTHI, OIECHUBATH HJCU C
MO3UIIMM HOBHM3HBI, OPUTHHAIBHOCTH, MPAKTUYECKON
3HAYHUMOCTH;

OBnaneHue YHHUBEPCAJIbHBIMU peryJsTUBHBIMU
NEUCTBUSIMH:
0) CaMOKOHTpOJb: - JaBaTh OIICHKY HOBBIM

CUTyaluusiM, BHOCHUTb KOPPCKTUBLI B ACATCIBHOCTD,
OLICHUBATH COOTBCTCTBUC PC3YJIbTATOB LCIAM

HCIIOJIb30BAHUEM allllapaTa MaTEMaTU4YeCKOro aHajlnu3a; IPUMEHATH
IIPOM3BOJHYIO IIPH PELICHUH 3aJa4 Ha ABM)KCHUE; PellaTh IPAKTUKO-
OpPHEHTHUPOBAHHBIC 33Ja4M HAa HAWOOJbIINE W HAUMEHbBIIUE 3HAYCHUS,
Ha HAXOXKJEHUE ITyTH, CKOPOCTU U YCKOPEHHUS

[1P65. YmMenue omnepupoBaTh MOHATHAMHU: pPAaLMOHANBbHAS (DYHKIHS,
nokaszareiabHas (QyHKUUs, cTeneHHas (yHKIMs, Jorapupmuyueckas
(GyHKIMSA, TPUTOHOMETpPHUYECKHE (YHKIMH, OOpaTHbIC (YHKIHH;
YMEHUE CTPOUTh TIpaQUKM H3yYeHHbIX (QYHKLUMN, HCIOIb30BAThH
rpaduKyd TMpPU HM3YYCHUH TPOLIECCOB M 3aBHUCHUMOCTEH, NMPH PELICHUU
3aJa4 U3 Jpyrux y4deOHbIX MPeIMETOB U 3ajad U3 peajbHOM KHU3HHU;
BBIpa)KaTh (POPMYIIaMU 3aBUCHMOCTH MEX/Y BEIUYMHAMU;

[1P66. YMeHue pemaTh TEKCTOBBIE 3a]1a4l Pa3HBIX THIIOB (B TOM YUCIIE
Ha TPOLEHTHI, JOJA M YacTH, Ha JBHWXKEHHE, PadOTy, CTOMMOCTh
TOBApPOB U YCIIyT, HAJOI'H, 3314 U3 00JIACTHU yNpaBJIEHUS JTUUYHBIMU U
CEMEMHBIMU  (UHAHCAMM); COCTaBJISATh BBIPAXKEHUS, YypaBHEHUS,
HEPAaBEHCTBA M HX CHUCTEMbl II0 YCJIOBMIO 3aJaud, HUCCIEN0BATh
MOJIy4YE€HHOE PEIIEHNE U OLEHUBATh MPaBI0N0J00HOCTh PE3YJIbTATOB;
[IPG14. VYmenue BbIOMpaTh MOAXOAAIIUN H3YyYEHHBIH METOJ IS
pelieHus  3aJadyM, paclio3HaBaTh  MaTemMaruueckue (akTbl U
MaTeMaTHYeCKUEe MOJEIH B MPUPOJHBIX U OOILECTBEHHBIX SIBICHUSX, B
HCKYCCTBE; YMEHUE NPUBOJUTH NMPUMEPHl MaTEeMATUYECKUX OTKPBITUIN
POCCUICKON U MUPOBOM MAaTeMaTHUYECKOU HAYKH

IIK 1.1. AnanusupoBaTh
U PacCUMUTHIBATH
MaTepHuabl
reoZIe3NYECKUX ChEMOK

1K 2.2. PazpabaTbIBaTh
TEXHOJIOTHYECKHE
IIPOLIECCHI ITPOU3BOJICTBA
PEMOHTHBIX paboT
KEJIE3HOJOPOKHOIO
IyTH U COOPYKEHUI

I1IK 4.1. ITnanupoBath
paboTy CTPYKTYypHOTO
10JIpa3/IeeHus Ipu

JIM4HOCTHBIE PE3yJIbTAThl IOJKHBI OTPaXkaTh B YACTU:
IPa’KJaHCKOTO BOCIIUTAHUS:

- chOopMHpPOBAaHHOCTh  TPAXKJAHCKOH  MO3ULIUU
o0yyaromerocsi Kak aKTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCUIICKOro 00I1IecTBa.

MeranpeameTHble pe3yibTaThl JOHKHBI OTPAXKaTh:
OBnazieHue  yHUBEPCAIBHBIMH  PETYJISSTHBHBIMH
JIEHCTBUSAMU: a) CAMOOPTaHU3AIINS:

JieNlaTh OCO3HAHHBIA BBIOOpP, ApryMEHTHPOBAThH €ro,

OpaTb OTBETCTBEHHOCTb 3a pEIIEHHE; OlIEHUBATh
MPUOOPETEHHBIN OMBIT;

0) CAMOKOHTPOJIb:

JaBaTh  OIEHKY HOBBIM  CHUTyalldsiM, BHOCHUTH
KOPPEKTHBBI B NeSITeTbHOCTD, OLICHUBATh

COOTBCTCTBHEC PE3YJIbTATOB LCIAM

[IPyl. VYmeHnue omnepupoBaTh MOHATHSMHU: OIPEICIIEHUE, aKCHOMa,

TEOpemMa,  CJIEICTBUE,  CBOMCTBO,  IIPU3HAK,  JOKa3aTEJIbCTBO,
paBHOCHJIbHBIE (HDOPMYJIMPOBKU; YMEHHE (OpMYyIUpOBaTh OOpaTHOE U
IPOTUBOINOJIOXKHOE  YTBEP)KIEHUE,  IPUBOJUTH  IPUMEPHl U

KOHTPIIPUMEPBI, HCIIOJIB30BaTh METOJI MaTeMaTUYECKOM WHIYKIUH;
MIPOBOAUTH JOKAa3aTEJIbHbIE PACCY)KJIEHUS TIpU pEIICHWU 3ajad,
OLICHUBATh JIOTHYECKYIO MTPaBUIBHOCTh PACCYKIACHUM.

[IPyl8. VYMeHue MonaenupoBaTh pealbHbIE CUTyallUH Ha S3bIKE
MaTeMaTHKHU; COCTABIISATH BbIPAXKCHUs, YPAaBHEHUS, HEPaBEHCTBA U UX
CHUCTEMBI II0 YCJIOBHIO 3a/layM, MCCIIENOBAaTh MOCTPOCHHBIE MOJEIHU C
HCIOJIb30BAaHMEM ammnapara anaredpbl, MHTEPIPETUPOBATh MOTYUYSHHbBIN
pe3ynbTar;  CTPOMTh  MAaTEMAaTHMYECKUE MOJEIM C  IOMOUIBIO
FeOMETPUUYECKUX TOHATUA W BEJIUYMH, pElIaTh CBA3aHHBbIE C HUMHU
MIPaKTUYECKUE 3aadM; COCTaBJATh BEPOSTHOCTHYIO MOJEIb U
UHTEPIPETUPOBATh IOJYYCHHbI pe3ysbpTaT; pelarbh NPHUKIaJHbIE
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TEXHUYECKON
SKCIUTyaTaluH,
00CITyKUBAaHUU H
peMoHTe
KEIIE3HOJOPOIKHOTO
IIyTH, UCKYCCTBEHHBIX
COOPYKEHHI

I1K 4.2. Odopmnats
OTYETHYIO U
TEXHUYECKYIO
JTOKYMEHTALUIO B
nporecce pyKoBOACTBA
BBITIOJTHSIEMBIMH
pabotamu

3a/1aud  CpPeICTBaMM MAaTEMaTHYECKOro aHajiu3a, B TOM YHCIE
COIIMATPHO-IKOHOMHUYECKOTO U (PU3UYECKOTO XapaKTePa,

[TPy19. YMmenue BbIOMpaTh MOAXOASIIUA METOM JJIs PELICHUS 3a/layu;
MOHUMaHUE 3HAYUMOCTH MATEMATUKH B H3YYECHUU MPUPOJHBIX U
OOIIECTBEHHBIX TPOIECCOB U  SBJICHUH; YMEHHE paclO3HABATh
MPOSIBJICHUE 3aKOHOB MaTEMAaTHKU B HCKYCCTBE, YMEHHE MNPHUBOIAUTH
IIpUMEPBl  MATEMATHYECKUX OTKPBITUH POCCUHCKOM M  MHUPOBOH
MaTeMaTU4YeCKON HAyK1
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2. CTPYKTYPA U COAEPKAHUME JUCIHHUITJIMHbI

2.1. O0beM JUCHUIIMHBI U BUAbI Y4eOHOH padoThl

Buj y4eoHoii pa6oThI Oo6vem ¢
yacax

O0bem 00pa3oBaTeIbHOM NPOrPaMMBbI IMCHUIIIMHBI 340

B T.4.

OcHOBHOE coJep:kaHue 244

B T.4.:

TEOPETUUYECKOE 00yUCHHUE 192

MPAKTUYECKUE 3aHATHUS 30

KOHTPOJIbHBIE paOOThI 22

IIpodeccrnoHaILHO-OPUEHTHPOBAHHOE CO/IepP KaHMe (COeP)KaHNe 88

MPUKIATHOTO MOJTYJISA)

B T.4.:

TEOPETUUCCKOE OOyUCHHE 38

MIPAKTUYECKUE 3aHATHUS 50

KoncyabTanus 2

IIpome:xkyTouHasi atTecTauusi B popme:

- oughghepenyuposannoco 3auema (1 cemecmp) .

- okzamena (2 cemecmp) 6
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2.2. TemaTu4eckuii MJIaH U coiePKAHUE TUCUMILINHBI

HaumeHoBaHue pa3aesioB Conep:xanue y4e0HOro matepuaja (0CHOBHOe U MPogecCHOHAILHO-OPHEHTHPOBAHHOE), O6bem uyacos/ | Popmupyembie
" TeM JadopaTopHble M MPAKTHYECKHE 3aHATHS, MPUKJIAAHON MOLYIb (MPH HAJINYHH) NMpaKTHYecKHe| KOMIeTeHIINH
3aHATUA
Pasnen 1. [loBTOpeHHe Kypca MaTeMaTHKA OCHOBHOM IIKOJIbI 16/6 OK 01., OK 02.
Tema 1.1. llens u 3anaun | Codeporcanue yuednozo mamepuana 2 OK 03., OK 04.
MaTeMaTHKH TIPH basoBble 3HAHWS W yMEHHsS [0 MareMaTHKe B OPOPECCHOHATIBHOM W B IOBCEIHEBHOM OK 05., OK 06.
OCBOCHHH JESATENIbHOCTH. MHOXECTBO, ONEpaluy HaJ MHOXKECTBaMH, Juarpammsl Oilnepa-Benna. OK 07.
CHELHATbHOCTH. Hcnonp30BaHnEe TEOPETUKO-MHOKECTBEHHOTO ammapara Jjisi OMUCaHUsl pealbHbIX MPOLECCOB U IIK'1.2,TIK 2.2
MHOXecTBa 1 JIOTHKa SIBJICHUH B IPO(ECCHOHATBHOM JISITEILHOCTH, ITPU PEIICHUH 33134 U3 IPYTUX TUCIHILIIMH IIK 4.1, 1K 4.2
Tema 1.2. Uucna u Cooeporcanue yueonozo mamepuana 2
BBIYHCIICHUSI. Hatypanbnubie u uensie yucna. [lpusHaku nenuMocTH IenbIX yucell. PanuoHanbHbIE 4ucaa.
OOBIKHOBEHHBIE W JIECSATHYHBIE APOOH, MPOIEHTHI, OECKOHEYHBIE TEPHOAMUYECKHE JPOOH.
ApudmeTndeckne Omepaldd ¢ palUOHAIBHBIMH YHCIaMH, MpeoOpa3oBaHMsl UHCIOBBIX
BBIpOKCHMU.  JleWcTBUTENbHBIE 4ucia. PanuoHanbHBIE M HMPpAlMOHAIBHBIE  YHUCIA.
ApudmeTnueckre omepanuud ¢ JACUCTBUTEIbHBIMU uuciaamu. [lpuOnrkE€HHbIE BBIYMCICHUS,
IIpaBUJIa OKPYIJICHUS], IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BIUYMCICHUN
Tema 1.3. ToxaectBau | Codeporcanue yuednozo mamepuana 4/2
TOKJIECTBEHHbBIE ToxzaecTBa U TOXKJIECTBEHHBIE MTPe0Opa3oBaHus. Y paBHEHUE, KOPEHb ypaBHeHUs. HepaBeHCTBO,
npeoOpa3oBaHusl. pellleHre HepaBeHCTBA. MeToJ HWHTEepBaJIOB. PemieHne nenbIX MU JpOOHO-paIlMOHATBHBIX
VYpaBHeHus, ypaBHEHUH U HepaBeHCTB. CHCTEMBI M COBOKYITHOCTH pallOHAJIbHBIX YPAaBHEHUN M HEPABEHCTB.
HEPABEHCTBA U UX CucreMbl TMHEHHBIX ypaBHEHUH. Perienne npukiaaHblX 3aja4d ¢ MOMOIIbIO CUCTEMBI IMHEHHBIX
CUCTEMBI YpaBHEHUH
B TOM 4nciie NpaKTHYECKHE 3aHATHS 2/2
Ilpakmuueckoe 3anamue Ne 1. IlpumeHeHue ypaBHEHMH U HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 33Ja4 M 3a/1a4 U3 Pa3InYHbIX 00JIacTel HAYKU U peaIbHOM XKHU3HU
Tema 1.4. Ilpouentnsie | Ilpogheccuonanvro-opuenmuposannoe cooepiyicanue (cooeprcanue NPUKIAOH020 MOOYs) 4/4
BBIUHCJICHUSI B [TpuOmkE€HHbIE BBIYMCICHUS, IpaBWIa OKpPYIJIEHUS, TPUKUIKA M OIEHKa pe3ysbTara
npodeccnoHambHbIX BbIUUCIIEHUH. Pa3Hble cioco0bl BEIYUCICHHSI TPOLIEHTOB.
3aza4ax B mom uucne npakxmuyeckue 3auamus 4/4
Ilpakmuueckoe 3anamue Ne 2. Tlpumenenue n1pobel W MPOIEHTOB JAJS PELICHUs MPUKIIAJIHBIX
3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUHN U PEATbHON KU3HU.
Ilpakmuueckoe 3anamue Ne 3. IIpolieHTHbIE BEIUMCIIEHUS B IPO(eCcCHOHAIBHBIX 3a/1a4ax
Tema 1.5. Cooeporcanue yueonozo mamepuana 2
IlocnenosarensHoctu U | I[locnenoBaTensHOCTH, CIIOCOOBI 3a/laHus MOCJIE0BATEIBHOCTEN. MoHOTOHHBIE
MIPOrPeCCUu nocjieoBaTeNbHOCTU. Apudmernyeckas W reoMerpuueckas mporpeccuu. beckoneuHo
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yObIBaromiasi reomerpuueckas mnporpeccus. Cymma O0eCKOHEYHO YOBIBAalOIIEH IeOMETPHUYECKOM
nporpeccun. @Dopmyna CIOXHBIX MPOIEHTOB. lcrmonp3oBaHWe MNPOrpeccHH Ui PEUICHUS
peabHbBIX 3324 IPUKJIIAHOTO XapaKTepa

Tewma 1.6. Cooepircanue yueonozo mamepuana 2
Bxo1HOM KOHTPOJIb Brruucnenus u npeobpa3zoBanus. YpaBHEeHHs M HepaBeHCTBa. [Iporpeccun
Koumponvnas paboma Ne 1
Pasnen 2. Crenenu u kopHu. CTeneHHasi, moka3arejibHas U Jorapupmudeckasi QyHKIHs 66/16 OK 01., OK 02.
Tema 2.1. Cooeporcanue yuednozo mamepuaia 4 85 82’ gﬁ gg
Apudmernueckuit Apudmernueckuii KOpeHb HaTypalbHOU cTeneHu. JledcTBus ¢ apuMeTHIeCKUMU KOPHAMH N—OM OIE 07. '
KOpPEHb N—OU CTENeHU CTCTCHH TIK 1.2, TIK 2.2
Tewma 2.2. CteneHu. Cooeporcanue yuebnozo mamepuana 4 K 4.1. TIK 4.2
Crangaprtaas ¢popma Crernens ¢ 1enbiM nokaszareneMm. CtannaptHas Gopma 3amnucu JeiCTBUTENLHOTO YUcIa. '
3aIUCH Hcnonp30Banue moaxosimeii popMbl 3amucu AeHCTBUTEIBHBIX YHCEIN IS PELICHUS
JEHCTBUTEIBLHOIO YACIA | MPAKTUYCCKUX 3a/1a4 U TPEICTaBICHUs TaHHBIX. CTENEeHb ¢ pallMOHAIBHBIM TIOKA3aTEIICM.
Cgoiicta ctenenu. [Ipeobpa3zoBanne BhIpaKEHHA, COACPIKALINX CTEIIEHH C PAllHOHATBHBIM
MOKa3areiaeM
Tewma 2.3. Cooepircanue yueonozo mamepuana 4
OyHKIMH U TpaduKh OyHkus, cnocodbl 3amaHus ¢(yskuuu. ['paduk ¢dysxuuu. B3anmbHo oOpaTHble (QyHKIHU.
Ob6nacTe ompeneiaeHuss U MHOXeCTBO 3HaueHuM @yHkumu. Hynum ¢ynkmuu. IlpomexyTtkn
3HAKONOCTOSIHCTBA. YETHBIE M HEUETHBIE PYHKLIUU
Tema 2.4. CreneHHas Cooeporcanue yuednozo mamepuana
byHKIUSA CrenenHas GyHKIUS C HaTypalbHBIM U 1eJIbIM Noka3zareneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u 2
rpaduk KOpHS N-0il cTeneHu
Tema 2.5. Cooepircanue yuednozo mamepuana 6/4
UppatmonansHble VMcnonb30BaHue CBOMCTB CTENMEHHOM (DYHKIIMM MTPU PELICHUU YPaBHEHUH U HEPABEHCTB
YpaBHEHHUSI B mom uucne npakmuueckue 3auamus 4/4
Y HEpaBEHCTBA Ilpakmuueckoe 3anamue N 4. Perienne uppalnoHanbHbIX YpaBHEHUH
Ilpakmuueckoe 3anamue Ne 5. PenieHne nppallioOHaIbHBIX HEPABEHCTB
Tewma 2.6. Cooepircanue yuedbnozo mamepuana 2
[TpumeHeHne CBOWCTB Vcnionb30BaHue CBOMCTB CTENEHHOM (DYHKIIMM IPU PELICHUU YPaBHEHUI U HEPAaBEHCTB
CTETICHHON (YHKITHH Koumponvnas paboma Ne 2
Tema 2.7. Cooepircanue yuedbnozo mamepuana 4
[TokazarenbHas [ToxazarenbHast pyHKUMS, €€ cBOWCTBA U TpaduK
¢dyHKUUS, ee CBOWCTBA
Tema 2.8. Cooepircanue yuednozo mamepuana 8/4

Iloka3zarenbHbIE

IToka3aTenbHbIC YpaBHEHHUs M HEPABEHCTBA
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yYpaBHEHUS U
HEPaBEHCTBA

B mom uucne npaKkmu4ecKue 3anamus

Ilpakmuueckoe 3anamue Ne 6 Pemenne noka3arenbHbIX ypaBHEHUN
Ilpakmuueckoe 3anamue Ne 7 PeneHue noka3aTelbHBIX HEPABEHCTB

414

Tema 2.9. Ilpumenenue | Codepacanue yueonozo mamepuana 2
CBONCTB II0Ka3aTeJIbHONW | PemieHue moka3aTesbHbIX YPaBHEHHHA U TIOKA3aTEIbHBIX HEPABCHCTB
QyHKIMM Koumponvnas paboma Ne 3
Tewma 2.10. Jlorapudm Cooepocanue yueonozo mamepuana 4
yucna. JlecaTuYHbINA U Jlorapudm umcna. JlecATHUHBIA U HATYpPAIbHBINA JTOTapHPMBI
HaTypaJbHbIN
sorapupmMbl
Tema 2.11. CgoiicTBa Cooeporcanue yueonozo mamepuana 6
norapupmMoB [TpeoOpa3oBaHue BbIpaKEHHI, CoepKaluX Jorapudmsl
Tema 2.12. Cooepircanue yueonozo mamepuana 4
Jlorapudmudaeckas Jlorapudmuueckas pyHkuus, e€ cBOWCTBa U rpaduK
byHKIHsA, ee CBOWCTBA
Tema 2.13. Cooeporcanue yuednozo mamepuana 10/4
Jlorapudgmuueckue Jlorapudmuueckue ypaBHEHUs] H HEPABEHCTBA
YpaBHCHUS U B mom uucne npakmuueckue 3anamus 4/4
HEPaBEHCTBA Ilpakmuueckoe 3ansamue Ne 8. Pemenne norapuMudeckux ypaBHESHUI
Ilpakmuueckoe 3anamue N 9. Penenue norapuMu4eckux HEPaBEHCTB
Tewma 2.14. Jlorapudmsr | Ilpogheccuonanvno-opuenmuposannoe codepircanue (cooepicanue nPUKIaAoH020 MoOys) 4/4
B IIPUPOJIC U TEXHUKE VicTopust pa3BUTHSI MAaTEMATHKH.
B mom uucne npakmuueckue 3anamus 4/4
Ilpakmuueckoe 3anamue Ne 10. Tlpumenenue norapudma. Jlorapudmuyeckas crnupaib B
npupoze. Ee MaTemaTnueckue cBoicTBa
Ilpakmuueckoe 3anamue Ne 11. Vcnonb3oBanue rpapukoB (QyHKUMHA O HCCIEIOBAaHUS
IPOIIECCOB U 3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT MPH PELISHUHU 33/1a4 U3 Pa3INYHbIX oOjacTei
HayKH U pEaIbHOW JKU3HU
Tema 2.15. [Ipumenenne | Codepacanue yueonozo mamepuana 2
aorapu(MoB K penieHuo | Pemienue jorapuMUIeCKUX ypaBHEHUI U HEPABESHCTB
3a1a4 Koumponvnas paboma Ne 4
Pa3nen 3. [Ipsimble ¥ NJIOCKOCTH B MPOCTPAHCTBE 20/2 OK 01., OK 02.
OK 03., OK 04.
Tema 3.1. IloBTOpeHue Cooepircanue yuebnozo mamepuana 4 OK 05., OK 06.
TUTAHUMETPHH. OcHoBHBIE GUTYPBI, (BAKTBI U TEOpPEeMbl IUIAaHUMETpUU. OCHOBHBIC IOHSATHS CTEPEOMETPHH. OK 07.
OCHOBHBIE TOHATHS Touka, mnpsMas, IJIOCKOCTb, NpocTpaHCTBO. IloHsATHE 00 aKCMOMAaTHYECKOM MOCTPOCHHUU MK 1.2, TIK 2.2
CTEPEOMETPUH. CTEpEOMETPHUH: AKCHOMBI CTEPEOMETPHUH M CIEACTBUS U3 HUX
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Tema 3.2. IIpsimbie u Cooepircanue yuedbnozo mamepuana 6 K 4.1, TIK 4.2
IUIOCKOCTH B B3anMmHOe pacnojioXeHHe TpSIMBIX B IPOCTPAHCTBE: MEPECEKAIOIIMecs, Napaie/ibHble |
MIPOCTPAHCTBE. CKpeluBaromuecs: npsmbsle. [lapajuleabHOCTh MNPSIMBIX W IUIOCKOCTEH B IIPOCTPAHCTBE:
[TapannensHOCTh napajjielibHble TpsIMbIE B IPOCTPAHCTBE, MapaUICIBHOCTh TPEX MNPSAMBIX, MAPaIEIbHOCTh
IPSMBIX, IPSIMOH U OpSAMOM M IUIOCKOCTH. YTIJIl C COHAlpaBJIEHHBIMH CTOPOHAaMM, YIOJl MEXAy NpsSMbIMU B
IUIOCKOCTH, IJIOCKOCTEN | mpocTpaHcTBe.  [lapamenbHOCTh  ITUIOCKOCTEH: — MapajulesibHble  IUIOCKOCTH, — CBOMCTBA
napajeNbHbIX IockocTel. [Ipocreiiue npocTpaHcTBEHHbIE (DUTYPBI HA IUIOCKOCTHU: TETPa’Ip,
Ky0, mapajiesienuIe]], MOCTPOSHHE CCUECHHUH
Tema 3.3. Cooepocanue yueonozo mamepuana 2
[leprieHAUKYIAPHOCTD [leprieHAUKYIAPHOCTh NPSAMOM M IUIOCKOCTH: MEPIEHAUKYISIPHBIE MpPsSIMble B IMPOCTPAHCTBE,
IPSIMBIX U IJIOCKOCTEH OpsMble MapajuleibHble M MEPHEeHIUKYJSPHbIE K IUIOCKOCTH, MPU3HAK HEpPIEHAUKYJISPHOCTH
IPSIMOM M INIOCKOCTH, TEOPEMA O MPAMOU NEPIEHIUKYIISIPHON IIIIOCKOCTH
Tema 3.4. Yrasl mexny | Codeparcanue yueonozo mamepuana 4
NPAMBIMHU U VYrisl B IPOCTPAHCTBE: YIOJl MEXKY NMPAMON U INIOCKOCTBIO, ABYTPAHHBIM yrOJI, JMHEHHBIA yrou
IUIOCKOCTSIMU JBYrpaHHOro yria. IlepneHIuKyJsip M HakKJIOHHBIE: PAcCTOSHUE OT TOYKHU JI0 IUIOCKOCTH,
paccTosiHie OT MPSIMOM 10 TUIOCKOCTH, MPOEKIUs (PUTYPHI HA TIOCKOCTb. IlepreHanKyIsipHOCTb
IUIOCKOCTEH: MpHU3HAK MEpPHEeHIUKYJISIPHOCTH JABYX Iulockocted. Teopema o  Tpéx
HepIeHINKYIIpax
Tema 3.5. IIpsmebie u Ilpogheccuonanvro-opuenmuposannoe cooepiicanue (cooepicanue nPUKIAOH020 MOOYs) 2/2
TUTOCKOCTH B Pacnonoxenne npsMBIX 1 IIIOCKOCTEH B OKpYXKaromeM Mupe (Ipupoe, HCKYCCTBE,
IIPAKTUYECKHX 3a/1a4aX | apXUTEKType, TEXHHKE).
B mom uucne npakmuueckue 3anamus 2/2
Ilpakmuueckoe 3anamue Ne 12. PemieHre MpakTUKO-OPHEHTHPOBAHHBIX 33/1a4 110 CTEPEOMETPHH
Tema 3.6. OcHOBHBIE Cooeporcanue yuednozo mamepuana 2
MIPOCTPAHCTBEHHBIC B3anMHoe pacnosiokeHre NpsMBIX M IUIOCKOCTeH B mpocTpaHcTre. [locTpoeHue ceueHmit
Gburypsl u ux Koumponvnas paboma Ne 5
B3aMMOPACTIONIOKEHUE
Pasnen 4. KoopauHaTbl U BEKTOPHI B MPOCTPAHCTBE 16/4 OK 01., OK 02.
Tema 4.1. Bextopsl B Cooepircanue yuebnozo mamepuana 4 OK 03., OK 04.
MPOCTPAHCTBE. BekTop Ha MIOCKOCTH W B mpoctpaHcTBe. CIOKEHHE W BBIYUTAHHE BEKTOPOB. YMHOXKEHHE OK 05., OK 06.
JIelicTBUSA C BEKTOpAaMHM | BeKTOpa Ha 4Hcio. Pa3noxkeHue BekTopa Mo TpEM HEKOMIUIaHapHBIM BekTopam. [IpaBuiio OK 07.
napauienenunena. Penrenune 3a1a4, CBI3aHHBIX C NPMMEHEHHEM MTPABUII IEHCTBUM ¢ BEKTOPAMHU IIK 1.2, T1IK 2.2
Tema 4.2. Koopmunatel B | Codepacanue yueonozo mamepuana 6 1K 4.1, TIK 4.2

MIPOCTPAHCTBE.
[Ipocreiimue 3agayu B
KOOpJIMHATAX

[IpsmMoyrosnbHas cuctemMa KoopauHaT B mpocTtpaHcTBe. KoopaunaTtel BekTopa. IIpocreiimme
3a7a4M B KOOpAMHATax. YTros Mexay Bekropamu. CKalaspHOE IpPOU3BEICHHE BEKTOPOB.
Beruncnenue yrioB Mexay NPsIMBIMA M IIIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIA METOA IIPH
PELICHUU T€OMETPUYECKUX 3a1a4
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Tewma 4.3. IlpakTuko- Ilpogheccuonanvno-opuenmuposannoe cooepiicanue (cooepricanue NPUKIAOH020 MOOYs) 4/4
OpUEHTUPOBAHHbBIE B mom uucne npakmuueckue 3anamus
3a7a44 Ha Ilpakmuueckoe 3anamue Ne 13. KoopaunatHas miockocTh. BwlumciieHue paccTosHUM Ha
KOOpJIUHATHON KOOPJMHATHOH TIIOCKOCTH.
IIJIOCKOCTH Ilpakmuueckoe 3anamue Ne 14. Boluncnenue riomaaeii Ha KOOPAMHATHOM IUTOCKOCTH.
KonuuecTBeHHBIE pacyeThl
Tewma 4.4. Pemienue Cooepocanue yueonozo mamepuana 2
3a/1a4 Ha KoopaAuHaThl 1 | KoOopIMHATHO-BEKTOPHBIM METOJI MNpHU PEIICHUH TEeOMETpUYecKuX 3aaad. Pemienue 3anay,
BEKTOPBI CBSA3aHHBIX C TIPUMEHEHHWEM IMpaBWJI JEUCTBUH C BEKTOpaMH. 3aJauyd IUIAHUMETPUU U
CTEPEOMETPUU U METOJbI UX PELICHUS
Konmponvnas paboma Ne 6
Pa3nen 5. OcHoBbI TpUrOoHOMeTpUHU. TpUronomerpuyeckue GyHKuuu 40/12 OK 01., OK 02.
Tema 5.1. Cooeporcanue yuednozo mamepuana 4 OK 03., OK 04.
OcHoBel TpuronoMerpun | CHHYC, KOCHHYC M TaHTGHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI'CHC OK 05., OK 06.
YHUCJIOBOTO apryMeHTa. TpuroHomerpudeckas OKpyKHOCTb, ONpPEAEIEHUE TPUTOHOMETPUUECKUX OK 07.
(GYHKIMI YUCIOBOTO apryMeHTa 1K 1.2, [IK 2.2
Tewma 5.2. OcHOBHBIE Cooeporcanue yuednozo mamepuana 6 K 4.1, 1IK 4.2
TPUTOHOMETPUYECKHE [IpeoOpazoBaHre TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETpHYECKHE (DOPMYIIBI
TOXJIECTBA
Tema 5.3.Ilepuoanueckue| Codepacanue yueonozo mamepuana 6
GyHKIUH. Oyuknus. [lepuoaundeckue pynkuuu. Tpuronomerpudyeckue QyHKIMH, UX CBOWCTBA U IpapuKu
Tpuronomerpuueckue
byHKIMH
Tema 5.4. Cooeporcanue yuednozo mamepuana 2
[IpeoOpa3oBanue Cxatue u pacTspkeHHe rpa@uKoB TpUroHoMeTpuueckux (ynkuuid. [IpeoOpa3zoBanue rpaduxos
rpadukoB TPUTOHOMETPHUUECKHUX (QYHKIUI
TPUTOHOMETPUUIECKUX
byHKIMI
Tema 5.5. Onucanue Ilpogpeccuonanvrno-opuenmuposannoe cooeprcanue (cooepiricanue NPUKIAOHO20 MOOY) 6/4
IIPOU3BOJICTBEHHBIX Hcnons3oBanue rpagukoB GyHKIMNA A7 UCCIEIOBAHUS MPOIECCOB U 3aBHCHMOCTEH, KOTOPBIC
IIPOLIECCOB C ITOMOIIBIO | BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 IPYTUX YICOHBIX AUCITUTUTHH U PeaTbHOM KU3HU
rpaduKoB dyHKImi B mom uucne npakmuueckue 3anamus 4/4

Ilpakmuueckoe 3anamue Ne 15. Vcnionb3oBaHue CBOMCTB TPUTOHOMETPUUECKUX (DYHKIMHA B
npodecCHOHATBHBIX 3aauax.

Ilpakmuueckoe 3anamue Ne 16. Vcnonp3oBanue rpadukoB (GYHKIWUH IS HCCICTOBAHUS
IIPOLIECCOB U 3aBUCUMOCTEN PEAIbHON KU3ZHU
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Tema 5.6. O6paTHbIC

Cooeporcanue yuednozo mamepuana

TPUTOHOMETPUYECKHE Ob6parnsbie pyHkun. O6paTHbIe TpUroHoMeTpuyeckre GyHKIuu. Mx cBoiicTBa U rpaduKu
byHKIUN
Tema 5.7. Cooepircanue yueonozo mamepuana 8/6
Tpuronomerpuyeckue Pemenue TPUTOHOMETPHUECKHUX ypaBHEHHI OCHOBHBIX THUIIOB: pocTeuime
ypaBHEHUS TPUTOHOMETPUUECKUE YPABHEHMSI, CBOJAIIMECS K KBAJApPAaTHBIM, PEIIaEMble pPa3lIOKEHHEM Ha
MHOKUTEIH, OTHOPOAHBIE.
B mom uucne npakmuueckue 3auamus 6/6
Ilpakmuueckoe 3auamue Ne 17. Penienre mpocTeHIMX TPUTOHOMETPUYECKUX YPAaBHCHHMA
Ilpakmuueckoe 3anamue Ne 18. Pemenue ypaBHEeHUH, pelaeMbie pa3ioKeHUEM Ha MHOXKHUTEIU
U CBOJIALINECS K KBaJJPATHBIM
Ilpakmuueckoe 3anamue Ne 19. PemieHrie 0THOPOTHBIX YpaBHEHHH
Tema 5.8. Cooeporcanue yuednozo mamepuana 4/2
Tpuronomerpuyeckue [Tpumepsl TPUTOHOMETPUUECKHUE HEPABEHCTRA.
HECPaBCHCTBA B mom uucne npakmuueckue 3auamus 2/2
Ilpakmuueckoe 3anamue Ne 20. PenieHre npocTeHIINX TPUTOHOMETPUUYECKUX HEPABEHCTB B TOM
YHCJIE C UCTOJIb30BAaHUEM CBOMCTB (DYHKIUI
Tema 5.9. Pemienue Cooeporcanue yueonozo mamepuana 2
3aJ1a4 TPUTOHOMETPHUH TpuroHomMeTpruecKue BbIPaKEHUsI, YPABHEHUS U HEPABEHCTBA
Koumponvnasa paboma Ne 7
Pazpnen 6. [lpousBognas pyHkuumn, ee npuMeHeHUe 40/8 OK 01., OK 02.
Tema 6.1. ITonsitue o Cooeporcanue yuebnozo mamepuana 6 85 82’ gE 8g
HENPEPBIBHOCTU HenpepriBable GyHKIIMU. MeTO1 MHTEPBAJIOB JAJIsl PELICHHS HEPABEHCTB OI.é 07, '
QyHiLLI MK 1.2, TIK 2.2
Tema 6.2. [lpousBoanas | Codeparcanue yueonozo mamepuana 4 K 4.1 TIK 4.2
byHKIIN [TpousBognas QyHkuuu. I[lpousBoaHble 3neMeHTapHbIX GYHKIUH. DPOpMyJbl HaXO0XKJIEHUS o '
IIPOU3BOJIHON CYMMBI, IPOU3BEAEHHUS M YACTHOTIO
Tema 6.3. Cooeporcanue yuedonozo mamepuana 4
I'eomerpuueckuii cMpica | ['eoMeTprueCcKUil CMBICT TPOU3BOAHOMN (PYHKIIUH — YIII0BOI KO3 (UIIMEHT KacaTelbHOM K
MTPOU3BOTHOMN rpaduky GyHKIMU B TOuke. YpaBHEHHUE KacaTesbHOU K rpaduKy GYHKIMH
Tema 6.4. duzuueckuii | Ilpogheccuonanvno-opuenmuposantoe codepircanue (cooepircanue nPUKIAOH020 MOOYN) 2/2
CMBICJI TPOU3BOIHON B Ouznyeckuil (MeXaHWYEeCKHil) CMBICT TpPOu3BOAHON. [IpuMeHeHHWe NPOU3BOMHON st
npo¢eCcCHOHATBHBIX onpeziesieHUsl CKOPOCTH Ipoliecca, 3aAaHHOro (hopMyJioi win rpadukoM
3a/ayax B mom uucne npakmuueckue 3anamus 2/2

Ilpakmuueckoe 3anamue Ne 21. Ou3nMUecKuil CMBICT TPOU3BOJHON B TPOdecCHOHATHHBIX
3aa4ax
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Tema 6.5.MOHOTOHHOCTh
GyHKIHH. DKCTPEMYMBI
¢ynkuuu. Toukn
IKCTpEeMyMa

Cooeporcanue yuednozo mamepuana

[TpomMeXyTK MOHOTOHHOCTH (DYHKIMH. MakcMMyMbl U MUHUMYMbI (pyHKIuH. Hanbomnbinee u
HalMEHblIIee 3HaueHue (PyHKIMH Ha IPOMEXKYTKE

Tema 6.6. [lpumenenue | Codeparcanue yueonozo mamepuana 6/2
MIPOU3BOTHOM K Bo3spacranue u yObiBaHue (yHKIIUH, COOTBETCTBHE BO3pACTAaHUSI M yObIBaHUS (YHKIIUH 3HAKY
ucciaeoBaHui0 QyHKUUH | npousBoaHoW. [IpuMeHeHHe NPOU3BOJHON K HCCIICAOBaHUIO (PYHKIMHA HAa MOHOTOHHOCTH H
Ha MOHOTOHHOCTb U IKCTPEMYMBI.
9KCTPEMYMBI B mom uucne npakmuueckue 3anuamus 2/2
Ilpakmuueckoe 3anamue Ne 22. TlpuMmeHeHHE TPOW3BOJHON K HCCIEIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI.
Tema 6.7. Cooeporcanue yuednozo mamepuana 6
Hccnenopanue pyHkuuil | Anroputm wuccnenoBanusi (QYHKIMHA U TOCTPOCHHs e¢ rpaduKka C MOMOIIBIO IMPOM3BOIHOM.
u nocrpoenue rpagukoB | [ToctpoeHue rpag kOB MHOTOWICHOB C MCIIOJIb30BAHUEM allllapaTa MaTeMaTHYCCKOTO aHaIN3a.
HcTopus pa3BUTHsI MAaTEMaTHYECKOTO aHAIN3a
Tewma 6.8. Haubonbmee | Codepacanue yueonozo mamepuana 2
Y HauMeHbllee 3HaYyeHus | HaxoxxaeHnne HamOONbIIEro M HAaWMEHBLIEro 3HaueHusi (QYHKIMH Ha oTpe3ke. llpumenenue
(byHKINU Ha OTpE3Ke IPOU3BOJHOW I HAXOXKJIEHUS HAWIy4dllero pelieHus B NPUKIAJHBIX 3ajadax, Juisd
OTIpeJIeNIeHUs] CKOPOCTH Ipoliecca, 3a1aHHOro (hopMyJIol WK TpaguKoM
Tema 6.9. Haxoxnenue | Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooeprcanue nPpuKiaoHo2o mooyns) 6/4
ONTUMAJILHOTO Haxox/1eHne onTUMaIbHOIO PE3yJIbTaTa C OMOIIBIO MPOU3BOIHON B MPAKTUYECKHUX 33]1a4ax
pe3ysibTata C MOMOIIBI0 | B mom uucie npakmuyecKue 3auamus 4/4
IPOHU3BOJHOM B Ilpakmuueckoe 3anamue Ne 23. IIpuknaanble 3ajau, B TOM YUCIIE COLMATbHO-I)KOHOMHYECKOTO
MPAaKTUICCKUX 3a/ladax 1 GU3NYECKOr0 XapaKTepa, UX pelieHre CpeCTBaMi MaTeMaTHUYECKOr0 aHaIN3a
Ilpakmuueckoe 3anamue Ne 24. HaxoxaeHue ONTHUMAJIbHOIO pe3ysibTaTa € MOMOIIbIO
IIPOM3BOJTHON B MPAKTHUECKUX 3aJjauax
Tema 6.10. Pemenue Cooeporcanue yuednozo mamepuana 2
3anad. [IpousBonHas Huddepenumpopanue Gpynkuuii. Mccnenoanue QyHKIHMA ¢ TOMOIIBIO POU3BOHOM.
byHKIUY, Haubonpiee 1 HauMeHblee 3HaueHUs QYHKLINU
ee IpUMEHEHHe Konmponvnas paboma Ne 8
Pa3jesn 7. MHOrorpaHHMKM M TeJjia BpanleHust 46/8 OK 01., OK 02.
Tema 7.1. Cooeporcanue yuednozo mamepuana 2 OK 03., OK 04.
MHororpaHHuKu [ToHsiTHe MHOTOrpaHHUKA, OCHOBHBIE AJIEMEHTHI MHOTOTPaHHHMKA, BBIMYKJIbIE M HEBBITYKJIbIE OK 05., OK 06.
MHOTOTPaHHMKH; Pa3BEPTKAa MHOTOIPAaHHUKA OK 07.
Tema 7.2. Ilpusma. Cooepacanue yuebnozo mamepuana 2 MK 1.2, TIK 2.2
K 4.1, TIK 4.2

[Ipsamas
Y IPABUJIbHAS IPU3MBI

[Ipu3ma: n-yronapHas Npu3Ma; TPaHW U OCHOBAHUS IPU3MBL, MpsAMas U HAKIOHHAs IMPU3MBIL;
OOKOBasi M MOJTHASI MOBEPXHOCTh MPU3MBI. DiieMeHTHI Tpu3Mbl. [IpaBuibHast mpu3ma
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Tema 7.3.
[Mapannenenunen, Kyo

Cooeporcanue yuednozo mamepuana

[Napautenenunen, IpsMOYTOJIbHBIN Mapasuiesenumnes u ero ceoiicrtsa. Ky6. Ceuenue ky0a,
napajjesenunena

Tema 7.4. Ilupamuna. Cooeporcanue yuednozo mamepuana 2
IIpaBunbHad nupamuaa. | [lupamupa: n-yronbHas mnupaMua, TpaHd W OCHOBAaHHWE IUPaMUBI; OOKOBas W MOJHAs
VYcedeHHas nupaMua NOBEPXHOCTh IUpaMMJIbl; MpaBUibHAs M YyCe4YE€HHas MUpaMuAa. OJIEMEHTbl IHUPaMMIBbI.
Brluncnenue 3JeMeHTOB MHOTOTPAaHHHUKOB: pé0pa, AMaroHasu, yIibl
Tema 7.5. bokoBas u Cooeporcanue yuednozo mamepuana 2
T0JIHAsI TOBEPXHOCTh [Tnomane 60KOBOM MOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSMOIl MPU3MBI, IJIOIAb OCHOBaHUIA,
[IPU3MBI, TUPAMUIbI TeopeMa O OOKOBOM MMOBEPXHOCTH NPAMOM mpu3Mbl. [lnmomianes OOKOBOW TOBEPXHOCTH H
MOBEPXHOCTH MPABUIBHON MHUpPaMUIbI, TEOpEeMa O IJIOIIAad OOKOBOW MOBEPXHOCTH yCEUEHHOU
TUPAMH/TBI
Tema 7.6. Cummertpus B | Codeporcanue yuednozo mamepuana 2
KyOe, napajuienenunene, | Jpuwxenue B mpoctpaHctBe. CUMMETPHUsS B IPOCTPAHCTBE
pu3Me, MUpamMue
Tema 7.7. IIpaBuiibHbIC Cooeporcanue yuednozo mamepuana 2
MHOT'OTPaHHUKH, UX [TonsiTue mNpPaBUIBLHOIO MHOTIOIPAaHHUKA; IpaBUIbHAs MpU3Ma U MpaBWIbHAs NHPaAMHUIA;
CBOICTBa NpaBWIbHAs TPEYrojibHAs MNHUpaMUAa W MpaBWIbHBIN TeTpasap; kyO. IIpeacraBnenue o
MPAaBWIBHBIX MHOTOIPAaHHUKAX: OKTa’Jp, MOJAEKa’Jp U HUKocadap. J[BU)KeHHE B MPOCTPAHCTBE.
DneMEeHThl CHMMETPHUH B PAaBUIBHBIX MHOTOTPAHHUKAX
Tema 7.8. Cummetpust B | Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue npUKiIaoHozo mooyis) 6/4
npodeccun. CeueHus BrInonHeHNne BEIHOCHBIX IUIOCKUX YEPTEkKEN M3 PUCYHKOB MPOCTHIX 00beMHBIX GUTYD (BU
MHOTOTPaHHUKOB B CBEpXy, COOKY, CHH3Y).
poeCCUOHATBHBIX B mom uucne npakmuueckue sanamus 4/4
3amagax Ilpakmuueckoe 3anamue Ne 25. CuvmmeTpusi B TIpUpOJC, apXUTEKType, TEXHUKE, B OBITY, B
npodeccun. CedeHus npusMsl U nupamusl. [loctpoeHne cedeHuit MHOTOIpaHHUKOB, UCIIOJIB3YS
METO/I CJIEJIOB.
Ilpakmuueckoe 3anamue Ne 26. lVicnonb3oBaHue ABMKEHUH B MPOCTPAHCTBE MPU PELICHUU
po)eCCHOHAIIBHBIX 3a]1a4.
Tema 7.9. Hununnp, ero | Codeporcanue yuednozo mamepuana 2
COCTaBJISIOLIHE. [wimHapuyeckass  MOBEPXHOCTb,  OOpasyloliue  LUWIMHAPUYECKOM  IMOBEPXHOCTH,  OCh
Ceuenue nunuHapa HWIMHIpUYECKON moBepXHOCTH. L{nnuHap: ocHoBaHMs U OOKOBasi MOBEPXHOCTh, 0Opasyoias u
OCb; IUIOMIaJ b OOKOBOH M IOJHOW MOBEPXHOCTU. M300paxkeHHe IMIMHApPA Ha IUIOCKOCTH.
Pa3péprka nununapa. Cedenus MUIMHAPA (IUIOCKOCTHIO, TApauIeIbHON WU NEPIIEHIUKYIIPHON
OCH IWJIMH]IPA)
Tema 7.10. Konyc, ero | Konnueckas moBepxHOCTbh, 00pa3yromire KOHHYeCKOH MOBEPXHOCTH, OCh M BepIIMHA KOHUYECKOI 4

COCTaBJIATOIIHUC.

noBepxHocTH. KOoHyC: OCHOBaHME M BepIIMHA, 00pa3yioasi U 0Ch; MJIONIab OOKOBOM M MOJTHOU
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Ceuenue KoHyca

MTOBEPXHOCTHU

Tema 7.11. Yceuennsiit | Codeporcanue yuednozo mamepuana 2
konyc. Ceuenue YceuéHHBIN KOHYC: 00pa3ylolue U BbICOTa; OCHOBaHUS M OOKOBasi MOBEPXHOCTh. M300paxeHue
YCEYEHHOTO KOHYyCa KOHyca Ha IulockocTH. Pa3Béprka konyca. CeueHus: KoHyca (IUIOCKOCTBIO, MapajuielIbHON
OCHOBAHUIO, U MJIOCKOCTBIO, MPOXOIAIIECH uepe3 BepUINHY)
Tema 7.12. lllap n Cooeporcanue yuednozo mamepuana 2
cdepa, X cedeHus Chepa u map: UeHTp, paauyc, AMAMETP; IUIOMIAJIb MOBEepXHOCTU cdeprl. B3aumHoe
pacrionioskeHre cepbl M MIOCKOCTH; KacaTeldbHas IJIOCKOCTh K cdepe. M3o0paxenue cdepsl,
nrapa Ha miockoctu. Ceuenus mapa
Tema 7.13. Tlonstue 06 | Codeparcanue yueonozo mamepuana 4
oobeme Tena. OobeMbl [Toustue 06 oobeme Tena. O0beM Kyba U IpAMOYTOJIbHOTO Mapajuienenuneaa. Oobem Npu3Msl U
MHOT'OIPaHHHMKOB U T€l | mumHApa. OTHOIIEHHEe 00BEMOB MOJO0OHBIX Tel. | eOMeTpUYecKUid CMBICT OMpEeAeTUTeNs 3-TO
BpalllCHUS nopsiKa
Tema 7.14. O6bembl U Cooeporcanue yuednozo mamepuana 2
miomanay nosepxuocren | [omoOGHbie Tena B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOMIAISIMU TIOBEPXHOCTEH
MOIOOHBIX Tell 1 00bEMaMi OIOOHBIX TEJl
Tema 7.15. KomOunanuu | Codeparcanue yueonozo mamepuana 4
MHOT'OTPaHHHUKOB ¥ T€ | MHOTOrpaHHuK, onucaHHbli okono chepsl. Cdepa, BOHcaHHAs B MHOTOTPDAHHUK WM B TelO
BpaIICHUS BpaieHus. MHOTOIrpaHHUK, BIIMCAHHBIM B TEJIO BPAIICHUS
Tema 7.16. KomOunatuu | Ilpogheccuonanvno-opuenmuposannoe codepicanue (cooepiicanue npukiaonozo mooynis) 4/4
rEOMETPUUYECKUX TNl HA | B mom uucie npakmuueckue 3auamus
MIPaKTUKE Ilpakmuueckoe 3anamue Ne 27. Vicnionb30oBaHHe KOMOMHAIIMI MHOTOTPAaHHUKOB Ha MPaKTUKE
Ilpakmuueckoe 3anamue Ne 28. Vicnionb30BaHHE Tell BPAIICHUS HA MPAKTHKE
Tema 7.17. Pemienne Cooeporcanue yuednozo mamepuana 2
3a1a4. MHororpanHuky | Beruncrnienue Benmu4uH (AJUHA, Yroll, 00beM, MIIOMaAb MOBEPXHOCTH) TeOMETpUYEeCcKUX (GuUryp,
Y TeJia BpalieHus WCTIOJIB3Ys N3yYEHHBIC (DOPMYITBI U METOIBI
Konumponvnasa paboma Ne 9
Pa3nen 8. [lepBoodpa3nasi pyHKIMHU, ee MPUMEHEHUE 16/6 OK 01., OK 02.]
Tema 8.1. Cooeporcanue yueonozo mamepuana 4 OK 03., OK 04.,
[TepBoobOpaznas [TepBoobpazHas. Tabmuia nepBooOpa3HBIX OK 05., OK 06.;
dbyHKIHIH. OK 07.
Tema 8.2. Cooeporcanue yuednozo mamepuana 6/2 K'1.2, TIK 2.2
[Tmomans WuTerpan, ero reomeTpudeckuii U (GU3MYECKUN CMBICI. Brruncnenue mHTerpayia mno Gopmyie K41 1K 4.2
KPUBOJIMHENHON Herorona-Jleitbuuna
Tpaneuuu. Popmyia B mom uucne npakmuueckue 3auamus 2/2

Herorona-Jleiioauna

Ilpakmuueckoe 3anamue Ne 29. BeruncieHne nHTerpaa
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Tema 8.3.
OnpeneneHHblii
WHTETrpall B
npo¢eCCHOHATBHON
NESITENILHOCTH U JKU3HU

Ilpogheccuonanvno-opuenmuposannoe cooepiicanue (cooepricanue NPUKIAOHO20 MOOY)

B mom uucne npakmu4ecKue 3anamus

Ilpakmuueckoe 3anamue Ne 30. Peiienue 3aqay Ha MPUMEHEHHUE WHTErpaa JJisl BBIYUCIICHHSI
(U3HYECKUX BEIIMINH

Ilpakmuueckoe 3anamue Ne 31. Peiienue 3aqau Ha MPUMEHEHUE WHTErpasia JJisl BBIYUCIICHHSI
IJI0IIAEH

414

Tema 8.4. Pemienue 3anau| Codeporcanue yuednozo mamepuana 2
Ha HaXO0KJIEHUE [TepBooOpa3Has M UHTETPa
nepBOOOpa3HOM Konmponvnas paboma Ne 10
U €€ IPUMEHEHHE
Pasznen 9. Teopusi BepoATHOCTEH M CTATHCTHKA 34/12 OK 01., OK 02.
OK 03., OK 04.
Tema 9.1. Cooeporcanue yuednozo mamepuana 2 OK 05.. OK 06.
IIpencrasnenne nanneix | [IpencraBinenne qaHHBIX ¢ MOMOIMIBIO TaOmuI U quarpamMM. CpenHee apudMeTHIECKoe, MeInaHa, OK 07.
U onucaTeNnbHas HauOoJIbIlIee U HAaUMEHbIIIee 3HAUCHUS, pa3Max, JUCIEPCHUsl, CTAHIAPTHOE OTKJIIOHEHHE YHCIIOBBIX [IK 1.2, TIK 2.2
CTaTUCTHKA HabOpOB [IK 4.1, 11K 4.2
Tema 9.2. CocraBnenue | Ilpogheccuonanvno-opuenmuposannoe cooepricanue (Cooeprycanue NPUKiIaoHo20 Mooyis) 4/4
TaOJIMI ¥ IUarpaMM Ha | B mom uucne npakmuueckue 3anamus
IIPaKTUKE Ilpakmuueckoe 3anamue Ne 32. IlepBuunas 00paboTKa CTaTUCTUYECKUX AaHHBIX. I paduueckoe
uX npejacraBieHue. HaxoxaeHne cpeTHuX XapaKTepUCTHK, HAOMI0JaeMbIX TaHHBIX.
Ilpakmuueckoe 3anamue Ne 33. IlpuMeHEHHWE CTAaTUCTHUYECKUX METOIOB JUISI PEIICHUS
npodecCHOHATBHBIX 3a]1au
Tema 9.3. Onepanuu Hax | Codepocanue yueonozo mamepuana 6/2
COOBITHSIMU, HaJl CrnyualiHble SKCIIEPUMEHTHI (OMBITHI) U CIy4YailHble COOBITHS. DIEMEHTapHbIE COOBITHS (MCXOIBI).
BEPOATHOCTSIMHU. BepositTHOCTE citydaiiHOTO cOOBITHS. BIM30CTh 4acTOThl U BEpOATHOCTH coObITHH. CiydaliHble
YcnoBHas BEPOATHOCTh | OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH. BeposTHOCTH COOBITUI B OMBITAX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMU. Onepanuu Haj COOBITUSMU: IEepeceueHue,
o0beIMHEHNE, NPOTUBOMNOJIOXKHBIE COObITHA. Jluarpammel Oitnepa. Dopmyna ClIoXKEHHS
BEPOATHOCTE. YCIIOBHAas BEPOSITHOCTh. YMHOXEHHE BEpOATHOCTEH. JlepeBo cCirydailHOro
skcnepumenTta. Popmyra nmosHou BeposiTHOCTH. HesaBucuMble COOBITHS
B mom uucne npakmuueckue 3anamus 212
Ilpakmuueckoe 3anamue Ne 34. Penienue BepOsSTHOCTHBIX 3314
Tema 9.4. DaeMeHTHI Cooeporcanue yuednozo mamepuana 4/2
KOMOWHATOPUKH Komb6unaropuoe mnpaBuio ymHoxkeHus. IlepecraHoBku u ¢akropuan. Yuciao couyeTaHHil.
Tpeyroapuuk [Tackans. @opmyna 6unoma HeroToHa
B mom uucne npakmuueckue 3anamus 212

Ilpakmuueckoe 3anamue Ne 35. Perienne 3ajau KOMOMHATOPUKA
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Tema 9.5. BeposiTHOCTB
B IPO(ECCUOHATILHBIX
3ajavax

Ilpogheccuonanvno-opuenmuposannoe cooepricanue (cooepricanue NPUKIAOHO20 MOOY)

B mom uucne npakmu4ecKue 3anamus

Ilpakmuueckoe 3anamue Ne 36. BprumciieHHEe BEpOSTHOCTEH C HCIIOJIb30BaHHEM (Bopmy
KoMOMHATOpUKH. OLIEHKa BEPOSITHOCTH COOBITHS B IPO(HECCUOHATTLHOM IS TEIILHOCTH.
Ilpakmuueckoe 3anamue Ne 37. Peuienue npodeccroHalbHbIX 33124 Ha BEPOSITHOCTh COOBITUS

414

Tema 9.6. Cepun Cooepircanue yueonozo mamepuana 2
M0CJIEI0BATENbHBIX bunapHblii ciyyaiiHblif onbIT (MclbITaHUE), ycnex u Heynada. HezaBucumsbie ucneitanus. Cepus
UCIBITAHUN HE3aBHCHUMBIX UCIBITaHUH 10 nepBoro ycnexa. Cepus He3aBUCUMBbIX UCIIbITaHUN bepHyium
Tema 9.7. Cnyuaiinbie Cooepoicanue yueonozo mamepuana 6
BEJIMYUHBI U Crnyuaiinas BenuuuHa. Pacnpenenenue BepostHocTed. Jnarpamma pacnpenenenus. [Ipumepst
pacripeieneHusl. pacrpesiesieH!il, B TOM 4Hcle, TeOMETpHUecKoe U OMHOMHUaNbHOE. UMCIOBbIE XapaKTepUCTUKH
Matemaruueckoe CIly4alHbIX BEJIMYMH: MaTEMaTHUYeCKOe OXHJaHWE, AMCIEPCUS U CTAaHAAPTHOE OTKJIOHEHHE.
OKUJIaHUE CIydaiHOM [Tpumepsl pUMEHEHHsI MaTEMAaTHYECKOr0 OKUAAHUSA, B TOM YHCIIE B 3a/1a4ax U3 [MOBCETHEBHOMN
BEJIMYUHBI KU3HU. Martemaruueckoe oOKujaHue OWHApHOM Cily4dailHOM BeIM4MHBL. MareMaTuueckoe
OKUJaHUE CYMMbl CIy4yailHbIX BeNIMYMH. MaremaTuyeckoe OXKHUJaHUE U  JUCIEPCHs
r€OMETPUUYECKOr0 U OMHOMHUAIBHOTO PACTIPEICICHUI
Tema 9.8. 3akon Cooeporcanue yuednozo mamepuana 4
OOJIBIINX YHCEel 3akoH OOJBIIMX 4YMCEN M €ro pojib B Hayke, mpupoae u oOmiectBe. BuiOopouHblii MeTox
HenpepsiBubie ucciaenoBanuil. I[IpuMepsl HENpEepBIBHBIX  CIOy4YaWHbIX BeJWYMH. DyHKIMSA IUIOTHOCTH
CIly4aiHbIe BETUYNHBI pacnpezneneHus. PaBHOMepHOe pacnpezneneHue M ero cpoictBa. [loHATHE O HOpMaIbHOM
(pactipenenenus). pacnpenesneHun
Hopmanbsnoe
pacnpezeneHue
Tema 9.9. Pemienue Cooeporcanue yuednozo mamepuana 2
3a71a4 KOMOMHATOPHKH, | DieMeHThl KOMOWHaTopukh. CoObITHE, BEpPOATHOCTH COOBITH. CIOXEHHWE H YMHOXKEHHE
CTaTUCTHKH U TEOPUU BEPOATHOCTEN
BEPOSITHOCTEM Koumponwvnas paboma Ne 11
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (codeprcanue NPUKIAOHO20 MOOY)
Pa3nen 10. MaTeMaTHYeCKHIT MPAKTHKYM 38/6 OK 01., OK 02.
Tema 10.1. Matpunsl u | Codeparcanue yueonozo mamepuana 10/4 OK 03., OK 04.
OTpENEIUTENN Crioco0bI pelieHns: CUCTEM JIMHEHHbBIX ypaBHeHu. [TousTust: Matpuia 2x2 u 3x3, onpeneauTesb OK 05., OK 06.
Matpuiel. Merox ['aycca pemeHns cHCTeM JIMHEHWHBIX YpaBHEHUN. Pelenne npukiaaHplX 3a/1a4. OK 07.
B mom uucne npakmuueckue sauamus 4/4 MK 1.2, TIK 2.2
Ilpakmuueckoe 3anamue Ne 38. Beranicnenne onpenenurenei 1K 4.1, TIK 4.2
Ilpakmuueckoe 3anamue Ne 39. PerieHre cUCTeM JIMHEHHBIX ypaBHEHUN
Tema 10.2. DiieMeHTHI Cooeporcanue yueonozo mamepuana 6

BEKTOPHOU aJIreOphl

KoMmnanapHbele  BEeKTOpbl. Pa3nojkeHue BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
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VYpaBHeHHE MIIOCKOCTU. I'eoMeTpuyecKuil CMbICH omnpenenuTens 2x2. PernieHue NpuKiIaaHbIX
3ajau

Tema 10.3. Cooepocanue yueonozo mamepuana 8/2
KommnekcHbie uncna [Monarne xommuekcHoro uwucia. CompsiKeHHbIE KOMIUIEKCHBIE YHCIA, MOIYJIb U apryMeHT
KOMIUIEKCHOro  yucina.  @Dopma  3amuMcu  KOMIUIGKCHOTO — yucina  (reoMeTpuyeckas,
TPUTOHOMETpHUECKasi, anredpanyeckast). ApupmMeTnuecKkre JeMCcTBUS C KOMIUIEKCHBIMU YHCIaMU
B mom uucne npakmuueckue 3anamus 212
Ilpakmuueckoe 3anamue Ne 40. BeinoiHeHHE PacyeTOB ¢ HOMOIIBIO KOMIUICKCHBIX YHCE
Tema 10.4. I'padsr Cooepocanue yueonozo mamepuana 4
[onsarue rpada. Ces3HbII rpad, gepeBo, UKI rpad Ha MIOCKOCTH. Perenne npukiagHbx 3a1a4
C TOMOIIBIO rpada
Tema 10.5. 3apaun Cooeporcanue yuednozo mamepuana 4
MaTeMaTHIeCKOM Bapuannonnsiii psa. [Tonmuron wactor u rucrorpamma. CTaTUCTHUECKUE XAapPAKTEPUCTUKU Psijia
CTaTUCTUKH Ha0JIF0/1TaEMBIX JIAHHBIX
Tema 10.6. Jloruueckue | Codepacanue yueonozo mamepuana 4
OIepaLnu C Jlornueckue omepanuu. llpumenenue nuarpamm Oiinepa—BeHHa nans pelieHue TEOPETUKO-
MHOXECTBaMHU MHOXXECTBEHHBIX 33/7a4 MPO(ECCHOHATBFHON HANpPaBICHHOCTH, 3a7ad MHOOPMATHKH U JPYTUX
y4eOHBIX NUCUUIUIMH U JUI OMIMCAHUS PEaIbHBIX IPOIECCOB U SBICHUN
Tema 10.7. Pemrenue Cooeporcanue yuednozo mamepuana 2
3aja4 MareMaThuueckoro | IIpuMeHeHHne n3yueHHbIX MaTeMaTHUECKUX (DAKTOB K PEIICHUIO 3a/1a4 U3 Pa3JInYHbIX o0sacTei
PaKTHKyMa HAYKH U peTbHOM KHU3HH
KoncynabTanun 2
IIpome:xxyTOo4yHas aTTecTanus B GopMe JK3aMeHa 6
Bceero: 340/80
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3. YCJIOBUSA PEAJIMBALIIMU TUCHUTIJINHBI

3.1. MaTrepuaJibHO-TEXHUYECKOE o0ecneueHne
Kabuner maremaTwikv, OCHAIICHHBIH B COOTBETCTBUU C MPHIIOKEHUEM 7

[IICC3.

3.2. Y4yeOHO-MeTOAHYECKOE O0ecTeueHne

Jns peanuzanuu  mporpaMMbl  OMOIMOTEUHBIM (oHA 0O0pa3oBaTelbHON
OpraHM3ali  yKOMIUICKTOBAH  MEYaTHBIMU W (WJIH)  DJIGKTPOHHBIMHU
00pa30BaTeNbHBIMA U HHPOPMAIIMOHHBIMA PECYPCaMH, PEKOMEHIOBAHHBIMH TSI
UCTIOJIb30BaHUs B 00pa30BaTeILHOM IpoIiecce.

3.2.1. OcHOBHbBIE MeYaTHbIE U/WJIH YJIEKTPOHHbIE U3IaHUS

1. AmumoB II.A. Maremaruka: anreOpa W Hayajga MaTEMaTUYECKOTO
aHanu3a, reoMetpus. Anredpa U Hadajna MareMatuyeckoro ananusa 10-11 kiacc.
VYyeOuuk. bazoBelii u yrinyonenusiii ypoens./ LII.A. Anumos, FO.M. Komsrun,
M.B. TkaueBa u np. — Mocksa: [Ipocsenienue, 2021.-463c.

2. Aranacan JI.C. Marematuka: anreOpa W Hayajga MaTEeMaTHYECKOIO
aHanusa, reomerpus. 'eomerpus.10-11 kiacc. YueOnuk. ba3oBslii 1 yriryOieHHbIN
ypoBens/ JI.C. AranacsH, B.®. Byrysos, C.b. Kamommer u nap. — Mocksa:
[Ipocsemienne, 2021.-287c.

3.2.2. JlonoiHUTEIbHbIE HCTOYHUKH
1. boromono H.B. Maremaruka. AnreOpa u Hauana aHanu3a. ba3oBbrit
ypoBeHb: 10—11 kmaccel: yd4eOHMK ISl cpenHero ooOmero oOpa3oBaHus/

H.B. boromosnioB. -  MockBa:  MzmarensctBo  FOpaiit, 2023.-  24lc. -
(ObmeobpazoBarenbubiii  1uki). - ISBN 978-5-534-16084-0. - Tekcrt:
AIEKTPOHHBII// O6pazoBaTenbHas margpopma FOpaiit - URL:

https://urait.ru/bcode/530391

2. I'yceB B.A. Maremartuka. ['eometpusi. ba3osiit ypoBens: 10-11 kmacchr:
y4eOHUK i cpenHero ooOmiero ooOpaszoBanus/ B.A.I'yce, W.b. Koxyxos,
A.A. Ilpokodres. - 2-e¢ uzm., ucnp. u jaom. - MockBa: M3gatensctBo HOpaiit,
2023. - 281c.- (OOmeob6pazoBarenbubiii 1muki). - ISBN 978-5-534-16085-7. -

Tekcr: snexrponHsiii// OOpaszoBatenbhHas tatrgopma HOpaiit [caiit]. - URL:
https://urait.ru/bcode/530392
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4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHU

Kontposns wu

OIICHKa pPC3yJIbTATOB

JTUCHUATIIMHBI

OCBOCHUA

001eobpazoBaTebHON

JVCHHIUIMHBI PACKPBIBAIOTCS YEPE3 NUCLUIIIIMHAPHBIE PE3YIIbTAThI, HAIPABICHHBIC
Ha (GopMHpOBaHHE OOIMX U MPOQPECCHOHANBHBIX KOMIIETEHIIMI MO pasfenaMm U
TEMaM COZepKaHus yueOHOro MaTepuana.

Kon v nanmenoBanue Pa3znen/Tema THun oeHoOYHBIX
(popmupyemMbIX MepOonpUATHH
KOMIIEeTeHI M ii

OK 01. Beibupats crioco0sr Tema 1.1, 1.211-0/c, 1.3, 1.4 I1-o/c, TectupoBanue
pEIICHUS 3a/1a4 1.5IT-0/c, 1.6, 1.7. YcTHbIi onpoc
npodeCcCHOHAILHON Tewmsr 2.1 - 2.12, 2.1311-o0/c, 2.14. Maremaruueckuit
NEeATEILHOCTH Temnr 3.1 - 3.4, 3.5I1-o0/c, 3.6. IIUKTAHT
MPUMEHUTEIBHO K Temsr 4.1, 4.2, 4.311-o0/c, 4.4. [IpencraBnenue
Pa3IMYHBIM KOHTEKCTaM Tewmnbr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9. pE3yJIbTaTOB

Temsl 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8,
6.9 IT-o/c, 6.10.

Temwr 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15,
7.16 IT-o/c, 7.17.

Temsr! 8.1, 8.2, 8.311-o0/c, 8.4.

Temsr 9.1, 9.2 I1-0/c, 9.3, 9.4,

IIPAKTUYECKUX paboT
3amura

WHJIMBUTy ATbHBIX
MPOEKTOB
KonTponbHas padora
Brinonnenue 3aganuii

9.5I-0/c,9.6-9.9. MIPOMEKYTOUHON

P10 IT-o/c aTTecTaluu
OK 02. Ucnionb30BaTh Tema 1.1, 1.211-0/c, 1.3, 1.4 IT-o/c, TectupoBanue
COBPEMEHHBIE CPENICTBA 1.51T-o0/c, 1.6, 1.7. YcTHBIN onpoc
ITOMCKA, aHaJIN3a U Temnr 2.1 - 2.12, 2.1311-0/c, 2.14. MareMaTH4eCKUi
HMHTEpIpeTanuu Temnr 3.1 - 3.4, 3.5I1-o/c, 3.6. JTUKTAHT
uHpopmanuu u Tewmner 4.1, 4.2, 4.311-0/c, 4.4. [IpencraBnenue
UH(POPMAaLMOHHbIE Temsr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9. pe3yJIbTaToOB

TEXHOJIOTHUHU IJIA
BBITIOJTHEHHUSI 3a/1a4
npodecCHOHAIbHON
JESITEIIbHOCTH

Temer 6.1- 6.4, 6.5I1-o0/c, 6.6 - 6.8,
6.9 IT-o/c, 6.10.

Temwr 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15,
7.16 IT-o/c, 7.17.

Tewmsr 8.1, 8.2, 8.311-o0/c, 8.4.

Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4,

MPAKTUYECKUX paboT
3ammuTa

WHIUBUTY ATBHBIX
MIPOEKTOB
KonTponbnas pabora
Brimonnenue 3aganui

9.5-0/c,9.6-9.9. MIPOMEKYTOUHOM

P10 IT-o/c aTTeCcTaluu
OK 03. ILltanupoBaTh u Tema 1.1, 1.2I1-o/c, 1.3, 1.4 TI-o/c, | TectupoBanue
peanu3oBbIBaTh cooctBeHHoe | 1.5I1-o/c, 1.6, 1.7. YcTHBIN onpoc
MpoeCCHOHAIBHOE U Tewmer 2.1 - 2.12, 2.1311-0/c, 2.14. MaremaTuueckui
JUYHOCTHOE Pa3BUTHE, Tewms! 3.1 - 3.4, 3.511-0/c, 3.6. JUKTAHT
MPEIPUHUMATEITBCKYIO Tewmnur 4.1, 4.2, 4.311-o0/c, 4.4. [IpencraBnenue
JESATENBHOCTD B Temsr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9. pE3yJIbTaToOB

npodeccuoHabHOM cepe,
HUCIIOJIB30BAaTh 3HAHHUA 110
MPaBOBOM ¥ (PMHAHCOBOM
TpaMOTHOCTHU B pa3JIMYHbIX
YKH3HCHHBIX CUTYaIUsIX

Temer 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8,
6.9 IT-o/c, 6.10.

Temwr 7.1- 7.7, 7.8 I1-0/c, 7.9 - 7.15,
7.16 I1-o/c, 7.17.

Temer 8.1, 8.2, 8.3I1-o0/c, 8.4.

Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4,

MPaKTUYECKUX padoT
3amura
MHIUBUAYaIbHBIX
MPOEKTOB
KontponpHas padota
BrimonHenue

3aJaHul
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9.5 IT-0/c, 9.6 - 9.9. MIPOMEKYTOIHON
P10 IT-o/c aTTeCTaluU
OK 04. DddexTurHO Tema 1.1, 1.211-o/c, 1.3, 1.4 II-o/c, | [IpencraBnecuue
B3aUMOJIEACTBOBAThH U 1.5IT-o/c, 1.6, 1.7. pe3yIBTAaTOB

paboTath B KOJIJIEKTUBE U
KOMaH/1e

Temer 2.1 - 2.12, 2.1311-0/c, 2.14.
Temnr 3.1 - 3.4, 3.5I1-o/c, 3.6.

MPAaKTUYECKUX paboT
3amura

Temsl 4.1, 4.2, 4.311-o0/c, 4.4. WHJIUBUY aTbHBIX

Temnr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9. MIPOEKTOB

Temr1 6.1- 6.4, 6.5I1-o0/c, 6.6 - 6.8,

6.9 I1-o/c, 6.10.

Temwr 7.1- 7.7, 7.8 IT-o0/c, 7.9 - 7.15,

7.16 IT-o/c, 7.17.

Temer 8.1, 8.2, 8.311-o/c, 8.4.

Temsr 9.1, 9.2 I1-0/c, 9.3, 9.4,

9.5 IT-o0/c, 9.6 - 9.9.

P10 IT-o/c
OK 05. OcymiecTBiIsTh Tema 1.1, 1.211-o/c, 1.3, 1.4 II-o/c, | TectupoBanue
YCTHYIO U TUCbMEHHYIO 1.51T-o/c, 1.6, 1.7. YcTHBIN onpoc
KOMMYHUKAIMIO Ha Temsr 2.1 - 2.12, 2.1311-0/c, 2.14. MareMaTH4eCKUi
rOCYJJapCTBEHHOM SI3bIKE Temnr 3.1 - 3.4, 3.5I1-o/c, 3.6. JTUKTAHT
Poccuiickoit ®enepanuu ¢ Teme1 4.1, 4.2, 4.311-o0/c, 4.4. [IpencraBnenue
y4eTOM 0COOeHHOCTEe! Tewmst 5.1-5.4, 5.5 TI-o/c, 5.6 -5.9. pE3yJIbTaTOB

COLIMAIIBHOTO U KYJIETYPHOTO
KOHTEKCTa

Teme1 6.1- 6.4, 6.5I1-o0/c, 6.6 - 6.8,
6.9 IT-o/c, 6.10.

Temer 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15,
7.16 IT-o/c, 7.17.

Temsr 8.1, 8.2, 8.311-0/c, 8.4.

Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4,

IIPaKTUYECKUX paboT
3amura

WHIUBUTY ATHHBIX
MIPOEKTOB
KonTponbhas padota
Brinonnenue 3aganuii

9.5I-0/c,9.6-9.9. MIPOMEKYTOUHON
P10 IT-o/c aTTecTaluu
OK 06. IIposiBnaTh Tema 1.1, 1.2I1-o/c, 1.3, 1.4 TI-o/c, | YcTHBIN onpoc
TPaKJIaHCKO- 1.5IT-o0/c, 1.6, 1.7. [IpeacraBnenue
NaTpUOTHYECKYTo mo3uimio, | Temsr 2.1 - 2.12, 2.1311-o/c, 2.14. pe3yabTaTOB
J€EMOHCTPUPOBATH Temsr 3.1 - 3.4, 3.5I1-o0/c, 3.6. MPAaKTUYECKUX paboT

OCO3HAaHHO€ ITIOBCACHNEC Ha

Temrr 4.1, 4.2, 4.311-0/c, 4.4.

amnmra

OCHOBE TPaULIUOHHBIX Temsr 5.1-5.4, 5.5 I1-0/c, 5.6 -5.9. WHJMBUIyaTbHBIX
POCCHUICKHX JTYXOBHO- Tewmsr! 6.1- 6.4, 6.5T1-0/c, 6.6 - 6.8, MIPOEKTOB
HPAaBCTBEHHBIX LIeHHOCTEH, B | 6.9 I1-0/C, 6.10. Brimonnenue 3aganui
TOM YHCJIE C yYETOM Temsr 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15, | mpomMeKyTOUHOI
rapMOHM3aLUU 7.16 IT-o/c, 7.17. aTTecTaluu
MEKHAITMOHAIBHEIX U Tewmsr 8.1, 8.2, 8.311-o0/c, 8.4.

MEXPEJIUTUO3ZHBIX Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4,

OTHONICHHIA, TPUMECHSTh 9.5 II-0/c, 9.6 - 9.9.

CTaHJapThI P10 IT-o/c

AHTUKOPPYIIIHOHHOTO

MTOBEICHUS

OK 07. CogmeiicTBOBAaThH Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-o/c, | TectupoBanue
COXPAHEHHUIO OKPYIKAIOLIEH 1.51T-o/c, 1.6, 1.7. YcTHbIN onpoc
cpenbl, pecypcocoepexxenuto, | Temsr 2.1 - 2.12, 2.1311-o/c, 2.14. Marematuueckuit
MPUMEHSTH 3HAHUS 00 Temrr 3.1 - 3.4, 3.5I1-o/c, 3.6. IUKTAHT
W3MEHEHHMH KJINMAaTa, Temn1 4.1, 4.2, 4.311-0/c, 4.4. [IpencraBnenue
IPUHIUITBI OEPEXKIIMBOTO Tewmst 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9. pe3yIbTaTOB
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IPOM3BOJICTBA, 3P (HEKTUBHO
JIEUCTBOBATE B
YpEe3BBIYANHBIX CUTYAIHIX

Temr1 6.1- 6.4, 6.5I1-o0/c, 6.6 - 6.8,
6.9 I1-o/c, 6.10.

Temwr 7.1- 7.7, 7.8 IT-o0/c, 7.9 - 7.15,
7.16 IT-o/c, 7.17.

Temnr 8.1, 8.2, 8.311-0/c, 8.4.

Temsr 9.1, 9.2 I1-0/c, 9.3, 9.4,

MPAKTUYECKUX paboT
3ammura
WHIMBUIYTBHBIX
MIPOEKTOB
KonrponsHas padora
Brinongenue 3amanuii

9.5 I-0/c,9.6 - 9.9. MIPOMEKYTOUHON
P10 IT-o/c aTTeCTaIlUU
[1K 1.2. Ananu3upoBaTh u P 1, Tems! 1.2 IT-0/c, 1.4 IT-o/c, 1,5 TectupoBanue
pPacCUMTHIBATH MaTEPUAIIbI IT-o/c YcrHblii onpoc
TreoJIC3NYCCKIX ChEMOK P 2, Tema 2.5 IT-o/c MaremaTuueckui
P 3, Tema 3.3. IT-o/c IIUKTAHT
P 4, Tema 4.5 IT-o/c [IpencraBicaue
P 5, Tema 5.5 IT-o/c pe3yJIbTaToOB

P 6, Tems! 6.8 I1-0/c, 6.16 I1-o0/c
P 7, Tema 7.3 IT-o/c

P 8, Tema 8.13 I1-o/c

P9, Temsr 9.2 IT-0/c, 9.5 IT-o/c

[1K 2.2. Pa3zpabateiBaTh
TEXHOJIOTMYECKHE MTPOLIECCHI
IIPOU3BOJICTBA PEMOHTHBIX
paboT XKeIe3HOJOPOKHOTO
IIyTH U COOPYKEHUI

P 1, Temsr 1.2 IT-0/c, 1.4 IT-0/c, 1,5
IT-o/c

P 2, Tema 2.5 IT-o/c

P 3, Tema 3.3. IT-o/c

P 4, Tema 4.5 I1-o/c

P 5, Tema 5.5 IT-o/c

P 6, Tems! 6.8 I1-0/c, 6.16 I1-o/c

P 7, Tema 7.3 I1-o/c

P 8, Tema 8.13 IT-o/c

P9, Temsr 9.2 I1-0/c, 9.5 I1-o/c

[1K 4.1. TInanupoBath
paboTy CTPYKTYypHOTO
MIOJIpa3IeIeHUs TIPU
TEXHUYECKOH dKCILTyaTaluHy,
00CITy>KUBaHUHU U PEMOHTE
KeNe3HOI0OPOKHOTO MYTH,
HCKYCCTBEHHBIX COOPYKEHHI

P 1, Temsr 1.2 I1-o/c, 1.4 1T-0/c, 1,5
IT-o/c

P2, Tema 2.5 IT-o/c

P 3, Tema 3.3. I1-o/c

P 4, Tema 4.5 I1-o/c

P 5, Tema 5.5 IT-o/c

P 6, Tems! 6.8 I1-0/c, 6.16 I1-o/c

P 7, Tema 7.3 IT-o/c

P 8, Tema 8.13 IT-o/c

P9, Temsl 9.2 I1-0/c, 9.5 I1-o/c

1K 4.2. OdopmitsaTs
OTYETHYIO U TEXHUYECKYIO
JOKyMEHTAIMIO B TIpoIiecce
PYKOBOJICTBA
BBINTOJTHSIEMBIMU paboTaMu

P 1, Temsr 1.2 IT-o/c, 1.4 I1-0/c, 1,5
IT-o/c

P2, Tema 2.5 IT-o/c

P 3, Tema 3.3. I1-o/c

P 4, Tema 4.5 IT-o/c

P 5, Tema 5.5 IT-o/c

P 6, Tems! 6.8 I1-o/c, 6.16 I1-o/c

P 7, Tema 7.3 I1-o/c

P 8, Tema 8.13 IT-o/c

P9, Temsr 9.2 I1-0/c, 9.5 I1-o/c

IIPaKTUYECKUX paboT
3amura

WH/IBUTy aTbHBIX
IIPOEKTOB
KonTponbhast padora
Brinonnenue 3aganuii
IIPOMEKYTOUHON
aTTecTaluu
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