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PaccmoTtpeno Ha 3acemannu 1K
npenoaasarenei 00meo6pa3oBaTeIbHBIX JHCIHIIIHH

npotokoa Ne 11 ot 5 mas 2025 r.
IIpencenarens %3;' /A.C. HoxunukoBckas/

Pabouas nporpamma yuebHoit nucuummmabl OO/[.11 Maremaruka pa3paboTaHa Ha
OCHOBe TpeOoBaHuii DenepanbHOrO TOCYJAPCTBEHHOIO  00pa3oBaTENIbHOTO
CTaHIapTa CpeAHero o0mero o0pa3oBaHUs, YTBEPKACHHOTO  IPUKA30M
MunucrepctBa o0pazoBanusi U Hayku PO Ne413 ot 17.05.2012 r., npeabsBiasieMbIX
K CTPYKTYpE, COACpX AHUI U pe3yJbTaTaM OCBOEHUS Yy4E€OHOW IUCIUIUIMHBI
OO/l.11 MaremaTnka, B COOTBETCTBHM C PexoMeHganmusiMi 1O OpraHu3alvu
NOJydYeHUs:  cpedHero  odmero  oOpa3oBaHMs B Ipelenax  OCBOCHHS
o0Opa30BaTeNbHBIX IPOrPaMM CpEIHEro MpodeccuoHalbHOTO 00pa3oBaHUs Ha Oase
OCHOBHOrO  001Iero o0pa3oBaHusi, C Y4YeTOM TpeOoBaHUN (eaepabHbIX
roCy/IapCTBEHHBIX OOpa30BaTENbHBIX CTAaHAAPTOB U MOIydaeMol Mpodeccun niu
CIEHUAIBHOCTH CPEIHETO TPOJPECCHOHATEHOTO 00pa30BaHMUS.
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1. O0mas xapakrepucTuka padoydeil mporpaMmmbl 0011e00pa3oBaTeJIbHOM
ameumanabIO01.11 MaTtemaTuka

1.1. MecTO DMCHUILIMHBI B CTPYKTYpe OCHOBHO# mNpodeccuoHaIbHOI
00pa3oBaTeIbHOI MPOTrPAMMBI
Ob6mieoOpazoBarenvHass  auctummHa  OOJ[.11  Marematuka — sBisIeTCS

o0s3aTeNIbHOW  YacThlo  00IIe00pa3oBaTENbHOTO  IMKIA  00pa30oBaTeIbHOM
nporpammel B coorBercTBuM ¢ DPI'OC CIIO mno conenuanbHOCTH
23.02.08CTpOoUTENBCTBO KEJIE3HBIX I0POT, MyTh U IyTEBOE XO3AUCTBO

1.2. lleau u muaHupyemble pe3yJbTaThl 0CBOCHUS JUCHUIIIHHBI:

1.2.1. Heab (uCUMIIAHBI

Conepxanue IPOTPAMMBI 00111e00pa30BaTEIbHOM JACIUTUIAHBI
«MaremaTrka» HalpaBJI€HO Ha JOCTHKEHUE pe3yJbTaTOB €€ M3Y4YCHHUS B
cootBercTBUM ¢ TpeboBanusiMu PI'OC COO c yuyerom mnpodeccruoHaIbHOM
HarpasiaeHHocTd OI'OC CIIO. [IpuoputeTHHIMU LIETAMU 00YUEHUSI MATEMATHKE
Ha 0a30BOM YPOBHE SBJISIOTCS :

- (opmMupoBaHME LEHTPAJbHBIX MAaTEMAaTUYECKUX MOHATHH (4YHUCIO,
BEJIMYMHA, TeOMeTpuyeckas (Qurypa, nepemMeHHas, BEPOATHOCTh, (PYHKIU),
00€eCIEeYnBaOIINX MPEEMCTBEHHOCTh U IEPCIEKTUBHOCTh MAaTEMaTHYE€CKOTO
o0Opa3oBaHus 00yYaIOLIUXCS;

- MI0JIBEJIEHUE 00YyYarouInuxcs Ha JOCTYITHOM JUUIsl HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEMATHKA U OKPYXKAIOIIEr0 MHpA, MOHHMMAaHUE MATEMAaTUKHU KAk
yacTu o0UIeil KyJIbTYphl YEJIIOBEUECTBA,

- Pa3BUTHE UHTEIJIEKTYAIbHBIX U TBOPUECKHUX CIOCOOHOCTEHN 00yUarommxcs,
MO3HABATEJIbHOM  AKTHUBHOCTH, HCCIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTHU
MBIIJICHUS, UHTEpPeCca K U3YUEHUIO0 MaTEMAaTUKH;

- popMupoBaHuEe (PYHKIIMOHATBHON MAaTEMaTUYECKOM IPAMOTHOCTH: YMEHUS
pacro3HaBaTh MaT€MATHYECKUE ACHEKThl B PEAJbHBIX KU3HEHHBIX CUTyallusX U
Opd  U3YYEHUUM  JAPYrUX  JUCHUIUIMH, TMPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMyIHpOBaTh MX Ha A3BIKE MAaTeMaTUKU M CO37aBaTh
MaTeMaTUYECKHE MOJEIHN, TPUMEHSITh OCBOCHHBIM MAaTEMATHYECKUN ammapar s
pelieHus  MPaKTUKO-OPUEHTUPOBAHHBIX  3a/Jad, 3a1ad  MnpodecCHuOHaTbHOU
NesATEeIbHOCTH, UHTEPIPETUPOBATH U OLICHUBATh MOJYUYEHHbBIE PE3YJIbTATHI.

1.2.2. Ilnanmpyemble pe3yJbTaThbl OCBOCHHH 001Ie00pa3oBaTeJbHOM
aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO
Ocoboe 3HaueHWe AUCIUIUIMHA UMEET NMpu (HOPMHUPOBAHUM U PA3BUTHH

OK.



Kox v nanmenoBanue

Pe3ysnbTarnl 00yyeHus

iﬁ&ﬁtggﬁ;‘;ﬁ; Oo0mue JlucuunmHapHbIe
OK 01. Beibupats | JIuuHOoCTHBIE ~ pe3ynbTaThl  MOKHBI  oTpaxkarb | IIPO1. Bramenue meromamu JOKa3aTeNbCTB, aTOPUTMAMHU
CrocoObl pelieHus 3aJay | B YaCTH: TPYIOBOTO BOCITUTAHUS: pelieHus 3aaay; yMmMeHue (GopMyIUpOBaTh ONpPEEICHUS,
npodeccuoHaIbHON - TOTOBHOCTb K TpYyAdy, OCO3HaHUE IIEHHOCTH | aKCUOMBbl M TEOPEMbl, MPUMEHATh MX, MIPOBOAUTH
eI TENIbHOCTH MacTepcTBa, Tpy10ito0ue; JIOKa3aTeNIbHbIE PACCYKICHUS B XO/I€ PEILICHUs 3a/1a4;
MPUMEHHUTEIHHO - TOTOBHOCTH K aKTUBHOMN nestenpHoctd | I1P62. YMmeHue onepupoBarh MOHSATUSMU: CTENEHb YHCIIA,

K pa3JIMYHbIM KOHTCKCTaM

TEXHOJOTMYECKOH M COIMAJIbHON HAaIPaBJICHHOCTH,
CIIOCOOHOCTh ~ HWHUIMUPOBATH,  IUIAHUPOBAThH U
CaMOCTOSITEIILHO BBIMOJHATD TAKYIO JICATEIBHOCTD;

- MHTEepeC K pa3inyHbiM chepam mpodeccnoHaTbHOMI
neaTeIbHOCTH/

- TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHHIO
¥ caMo00pa30BaHUIO Ha MPOTSHKEHUN BCEH JKU3HU
MertanpeaMeTHbIe pe3yIbTaThl JOJKHBI OTPAXKaTh:

OBnajneHue YHHUBEPCATbHBIMU y4eOHBIMU
MMO3HABATCIIbHBIMH JICHCTBHIMHU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOATENIHO (dhopMynpoBaTh
U aKTyaJu3upoBaTh  TIpoOlieMy, paccMaTpuBaTh
€¢ BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBI TPHU3HAK WM
OCHOBaHUS  JUIA CpaBHCHUS, KJTaCCU(UKAITIN
1 0000IIEeHMS;

- ONpeNeNiaTh  [ETd  JICATEIbHOCTH,  3a7]aBaTh
napaMeTpsl U KPUTEPUU UX JOCTUKCHHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH M  TPOTHBOPCUHS

B PacCMaTpPUBACMBbIX SIBICHUSX;

- BHOCHUTH KOPPEKTHUBBI B JIESITECIBHOCTh, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJSIM, OIIEHUBATH PUCKHU
MOCJIEACTBHI JeITEILHOCTH

- Ppa3BHUBATb KpPCaTUBHOC MBIIIJICHHUEC

jgorapupM yHclIa; YMEHHE BBIIOJHATH  BBIYMCICHHE
3HAYEHUM M TIPeoOpa30BaHUs BHIPAKEHUU CO CTETICHAMH U
jgorapupmamu, mpeodpa3oBaHus JpOOHO-pALlMOHATBHBIX
BBIPAKECHMUI;

[TP63. YMeHue onepupoBaTh MOHATUAMU: PALUOHAIbHBIE,
UppalMOHAJIbHBIE, MOKa3aTeNbHbIE, CTETICHHBIE,
JorapupMHUUECKUe,  TPUTOHOMETPUYECKHE  ypaBHEHHS
Y HEPaBEHCTBA, X CUCTEMBI;

[TP65. YmeHue omnepupoBaTh MOHATUSAMH: pallMOHAIbHAs
GyHKIMS, MOKazarenabHas (PyHKUHS, CTETEHHas (QYHKIIMS,
JorapupmMuyecKas byHKLU, TPUTOHOMETPUUECKHE
¢yHKIMKM, 0O0paTHble (QYHKIUH; YMEHUE CTPOUTH IpaduKu
U3y4eHHBIX  (DYHKIMH, UCHOIB30BaTh TIpaduKu  MpU
U3Y4YEHUU IPOILIECCOB
U 3aBUCHMOCTEH, NP peIIeHUH 3a]ad U3 APYruX y4eOHBIX
IMpeIMEeTOB MW 3aJad M3 pealibHOM KU3HU; BbIpaXaThb
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETHUYUHAMU;

[1P66. YMeHue pemath TEKCTOBbIE 33/1a4 Pa3HbIX TUIIOB (B
TOM YHCJIE Ha MPOLEHTHI, AOJIM M YacTH, Ha IBUXKECHHE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 3a/Ja4dl U3

obrmactTu  ympaBieHHUS  JIMYHBIMA W CEMEWHBIMU
(hUHAaHCAMM),  COCTABJISITH  BBIPQXCHHS,  yYpaBHEHUS,
HCpaBCHCTBA W WX CHUCTCMbI 110 YCJIOBHIO 3a/a4u,
UCCIIC/IOBATh  IOJIyYEHHOE  pEIIeHHE ¥ OICHHMBATh

PaBONOI00HOCTh PE3YJIbTATOB;




NIPU PEUICHUH )KU3HEHHBIX MTPOOJIEM

0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBUS:

- BIJIQJICTh HAaBBIKAMH Y4e€OHO-HCCIIEIOBATEIbCKOU U
MPOSKTHON JCSITENbHOCTH, HABBIKAMHU pa3peiieHus
npo0Jem;

- CIOCOOHOCTh u TOTOBHOCTH
K CaMOCTOSITCIbHOMY IOMCKY METOJIOB PELICHHS

MPAKTUYCCKUX 3ajaad, IMIPUMCHCHUTIO PA3JIMYIHBIX
MCTOAOB ITO3HAHHUA
- BBISBIIATD IMPUIUHHO-CIICACTBCHHBIC CBsA3U

U aKTyaJM3UpOBaTh 3a7ayy, BbIIBUIATh TUIIOTE3y €€
pelIeHus, HAaXOAUTh APryMEHTHI JJI1 JOKa3aTelIbCTBA
CBOUX YTBEpPKACHUH, 3a71aBaTh NapaMeTPbl U KPUTEPHH
pelieHus;

- aHAJIM3UPOBATh NOJYYEHHBIE B XOJI€ PELLEHUS 3aa4H
pe3yJIbTaThl, KPUTHYECKU OLICHUBATh ux
JIOCTOBEPHOCTb, IIPOrHO3UPOBATh MU3MEHEHUE
B HOBBIX YCJIOBHUSX;

pa3pabaTbIBaTh IUTaH peleHus
C Y4YEeTOM aHaju3a MMEIIINXCS
Y HEMATEpUAJIbHBIX PECYPCOB;

- yYMeThb MEpEeHOCUTh 3HaHHs B TO3HABATEIHHYIO
U TIPAKTHYECKYI0 00J1aCTH )KU3HEACSATEIbHOCTH;
- yMeTb UHTErpUpPOBaTh 3HAHUS U3
NPEIMETHBIX 00JIacTel;

- BBIIBUTaTh HOBbIE WJEH, NpejiaraTh OpUTrHHAIbHbBIE
MOJXO/bI U PELICHUS

- CTaBUTh MNPOOJIEMBI H JOITYCKAOIIUE
CHOCOOHOCTh ux MCIIOJIb30BaHUS
B IM03HABATEILHON U COLMANIBHON MPAKTUKE
OBnanenue YHHUBEPCATbHBIMU PETYJIATUBHBIMU
NeUCTBUSAMMU: a) CaMOOpraHU3aIys: JenaTh
OCO3HAHHBII BHIOOpP, apryMEHTUPOBaTh €ro, Opartb

poOIeMBI
MaTCprualIbHbIX

Pa3HBIX

3a/1a4u,

ITPGY9. YMeHue omepupoBaTh MOHATHSAMHU: TOYKA, MpsMas,
IJIOCKOCTB, MIPOCTPAHCTBO, JIBYT'paHHbBIN yrodi,
CKpeIIHBaOIInecs psiMbIE, napauieTbHOCTh u
MEePHEHAUKYIISIPHOCTh MPSMBIX M TIOCKOCTEH, YTrOJI MEXY
OPSIMBIMU, YTOJl MEXAY MpSAMOM M IUIOCKOCTBIO, YIOJ
MEXy TJIOCKOCTSIMHU, PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHUE MEXIy MPSAMBIMHU, PACCTOSIHUE  MEXAY
MJIOCKOCTSIMU; YMEHHE MCIOJB30BaTh MPU PEIICHUU 3a/ady
M3Y4YeHHbIE (AaKThl U TEOpPeMbl IJIAHUMETPUHU; YMEHHUE
OIICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;

[TP610. YMmeHue onepupoBaTh NOHSATUSIMU: MHOTOTPaHHUK,
CEUYEeHHE MHOIOIpPaHHMKA, KyO, mapajuienenure], Mnpu3Ma,
nupamua, Urypa U MOBEPXHOCTh BpalllEHUs, LUIUHJD,

KOHyc, 1map, cdepa, ceueHuss QUIypbl BpalleHus,
IUIOCKOCTh, Kacamomasicss cdepsl, LUWIMHApPA, KOHYCA,
IJIOIIAb IOBEPXHOCTH NUPaMHUABL, IPU3MBI, KOHYCa,

LWIMHApPA, IIomaak chepsl, 00beM Kyda, MpsIMOyTroJbHOTO
napajuiejenumnea, MMpaMuIbl, IPU3Mbl, HWINHIPA, KOHYCA,
11apa; yMeHue n300pakaTb MHOTOTPAaHHUKHU U TOBEPXHOCTH
BpalICHUs, UX CEYEHUSA OT PYKH, C IOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U JJIEKTPOHHBIX  CPEACTB;  yYMEHHE
pacno3HaBaTb CHMMETPHIO B IIPOCTPAHCTBE, YMEHHE
pacro3HaBaTh PAaBUILHBIE MHOTOIPAHHUKY;

[IP611 VYmenue omepupoBaTh TMOHSATHUSAMHU: JBUKEHHE B
NPOCTPAHCTBE, TMOAOOHbIE (UIYpHl B MPOCTPAHCTBE;
WCIOJIb30BaTh OTHOIICHUE IUIOMANAEH MOBEPXHOCTEN U
00BeMOB MOAOOHBIX (PUTYp TPU PELICHUH 33/1a4;

[1P612. YMeHHE BBIUUCIATH T€OMETPUYECKHE BEIUYMHBI
(JuMHa, yroj, IJIOWIAAb, 00BEM, IUIOIIAAb MOBEPXHOCTH),
UCTOJb3Ysl U3yUCHHbIE (POPMYJIBI U METO/IBI;

[1P613. YMenue oneprupoBaTh NOHATUSAME: IPSIMOYTOJIbHAS
CUCTEMAa KOOpAMHAT, KOOPAMHATBI TOYKH, BEKTOP,
KOOPJMHATBl BEKTOPA, CKAIIPHOE IPOU3BEACHUE, YIOll




OTBCTCTBCHHOCTH 3a PCHICHUC

MEX]y BEKTOpaMHu, BEKTOPOB, IPOU3BEACHUE
BEKTOpa Ha YHCIIO; HaXOJINTh
C TIOMOIIBIO HM3YYEHHBIX (OPMYJI KOOPAMHATHI CEPEIUHBI
OTpE3Ka, PACCTOSIHUE MEXY ABYMS TOUKAMHU;

[1P614. YMmenue BbIOUpATh MOAXOIANTNN U3YICHHBI METO/]
JUIS  peIIeHMs] 3aJavyd, pacro3HaBaTh MaTEMaTUYECKUE
(hakThl

Y MaTeMaTUYECKUE MOJICII B IPUPOJAHBIX U OOIIECTBEHHBIX
SABJICHUSIX, B MCKYCCTBE; YMEHHUE NPHUBOJUTH IPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHCKOM U  MHPOBOH
MaTE€MaTUYeCKON HAyKU

cyMMa

OK 02. Hcnoms3oBarh

COBpPEMEHHBIE  CpEeJICTBa
MOMCKa, aHalM3a WU
UHTEpIpeTaluu
uH(popMaluuy, 51
UH(POPMaLMOHHbIE
TEXHOJIOTHH TUIst
BBITTOJIHEHUS 3aj1a4
npodecCuOHATbHON
JeSITebHOCTH

JInuaoCTHBIC PE3YyIbTAaThl AOJDKHBI OTPAXaTh B 4aCTH:
IIEHHOCTH Hay4YHOTO TIO3HAHUS:

-c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKM M OOIIECTBEHHOM NpaKTUKH, OCHOBAHHOTO Ha
JManore  KyJlbTyp, CHOCOOCTBYIOLIETO OCO3HaHMIO
CBOCTO MCCTa B MOJIMKYJIBTYPHOM MHPCE;
MertanpeameTHble pe3ynbTaThl JOJKHBI OTPaXKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
MIO3HABATEJIbHBIMU ACHCTBUAMMU:

B) paboTa ¢ uHpopMmaIueii:

- BJIQJICTh HABBIKAMU TIOJyYEHHUS HUHPOpPMALUU U3
HUCTOYHUKOB Pa3HBIX TUIIOB, CaMOCTOSATECIBHO
OCYILIECTBIISATh TOMCK, aHalU3, CHUCTEeMaTH3alUI0 U
MHTEpIIpETali0 HHDOPMALIUKU Pa3IMYHBIX BUAOB U
bopMm npencTaBIeHUS;

[1P64. VYmenume omnepupoBaTh MOHATUSAMH: (YHKIHSA,
HempepbIiBHAas (QYHKIHSA, POM3BOAHAS, IIEPBOOOpa3Has,
OTIpeNIeICHHBIA MHTETPA; YMEHHUE HAXOIUTh MPOU3BOIHBIC
AJIEMEHTApPHBIX  (QYHKIUI,  MCIONB3ys  CIpPaBOYHBIE
MaTepHabl; HCCIIeIOBATh
B IPOCTEMIINX cCiIydasx (YHKUMH Ha MOHOTOHHOCTb,
HAXOJUTh HANOOJBIINE U HANMEHBIINE 3HAYCHUS (PYHKIINH;

CTPOUTH TpapUKH MHOTOYICHOB C HCIIOJIb30BaHUEM
ammapaTa ~ MaTeMaTH4ecKOoro  aHajiu3a,  MPUMEHSTh
HPOU3BOJHYIO

IpU peUleHUH 3aJad Ha JBW)KEHHE;, pelarb MpPaKTHKO-
OpPUEHTHPOBAHHbBIE 3a/1a4M HAa HauOOJbIINEe U HAMMEHbIINE
3HA4YEHUS, HA HaX0X/IEHNE IIyTH, CKOPOCTU U YCKOPEHUS

[TP66. YMenue pemiaTh TEKCTOBBIE 3a/1a41 Pa3HBIX TUIIOB (B
TOM YHCJI€ Ha MPOLEHTH, JAOJIM M YacTH, Ha JBUKEHHE,
paboTy, CTOMMOCTb TOBapOB M YCIYT, HAJOIH, 3a/a4d W3

- co3JaBaTh TEKCThl B Pa3IMYHbIX (popMarax ¢ yueroMm | oOJacTH  yNpaBieHHs  JHYHBIMH U CeMEHHBIMU
Ha3HaueHUs WHQPOpMAMM M 1eNeBOW ayAUTOpUH, | (PMHAHCAMH);  COCTABIATh  BBIPAXKEHMSA,  ypaBHEHUS,
BbIOMpas ONTHUMaJbHYIO (OpMy TpeACTaBICHHUS M | HEpAaBEHCTBA M HUX CUCTEMbl [0 YCJIOBUIO 3aJauH,
BU3yaJIN3aLUU; UCCIEN0BATh  IIOJIYYEHHOE  PEIIEHWE U OLICHWBAaTh
- OLICHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTb | NPaBAONOA00HOCTb PE3YJIbTATOB;

uHopmanuy, ee COOTBETCTBUE npaBoBeiM | [IP6G7. VYmeHue omepupoBaTh MOHSATHAMHU: CpEIHEE




H MOPAJIbHO-OTUYCCKHUM HOpMaM,

- WUCIONB30BaTh  CpeICTBAa  MH(POPMALMOHHBIX
U KOMMYHHUKAI[MOHHBIX TEXHOJIOTMH B peIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX
U OpraHM3allUOHHBIX  33Ja4y €  COOJIIOJICHHEM

TpeOOBaHUI SPrOHOMUKHM, TEXHHUKH OE€30IaCHOCTH,
TUTHUEHBI, pecypcocOepeskeHusl, IPABOBBIX U STUYECKUX
HOPM, HOPM HH()OPMAIIMOHHOW 0€30TIaCHOCTH;

- BIaJeTh HABbIKAMHU PACIIO3HABAHUS M 3AIIUTHI

apudmernyeckoe, MeauaHa, HauOOJbIee W HAWMEHBIICE
3HAUYEHUS, pa3Max, JUCIEPCHs], CTaHIApTHOE OTKJIOHCHHE
YHCJIOBOT0 HabOpa; YMEHHE M3BJICKATh, HHTEPIPETUPOBATH
uH(poOpMaIMio, TPEICTAaBICHHYH0O B  Tabimumax, Ha
Jyarpammax, rpadukax, OTpa)arollyl CBOMCTBA PealbHBIX
MIPOIIECCOB

W SBICHUH; NPEACTABIATh HHPOPMAIMIO C ITOMOIIbIO
TaOJINIL

W JMarpaMm; MCCJICI0BaTh CTATHCTUYCCKUE JaHHBIC, B TOM

uHpOpMauy, UH(POPMALTMOHHOM 0e30macHOCTH | Yuclie ¢ TpUMEHEHHEeM TrpaduyeckKux MeETOJO0B H
JMYHOCTH AJIEKTPOHHBIX CPEACTB;
[1P614. YMmenue BbIOMpPATh NOAXOAAIIMNA U3yUEHHBIH METO]
JUIsl pelIeHus 3aJadyd, pPAaclO3HaBaTb MaTEMaTHYECKUE
(bakTbI
¥ MaTeMaTHYeCKUe MOJEIH B IMPUPOAHBIX U OOIECTBEHHBIX
SABJIICHUSIX, B MCKYCCTBE; YMEHHE IIPUBOJHUTH IIPUMEPHI
MaTe€MaTU4YeCKUX OTKPBITUA POCCUHUCKOM W  MHUPOBOH
MAaTEMaTU4YeCKON HAyKH
OK 03. [IInanupoBath | JIMuHOCTHBIE  pe3ynbTaThl  JOJDKHBI  oTpaxarh | [IPOl. BrageHue meromaMu J10Ka3aTeNnbCTB, alTOPUTMaMH
" peaIn30BbIBATh | B YaCTH: JYXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS: pelieHus 3aaad; yMeHHe (QOpMYyJIUpOBaTh ONpPEIEIECHHUS,
COOCTBEHHOE - c(pOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, | aKCHOMBI M TEOPEMbI, MNPUMEHATh HUX, [POBOJIUTH
npogeccuoHaIbHOE JTUYECKOT0 MOBEICHHUS, JIOKa3aTeNIbHbIE PACCYKIEHUS B XOJ€ pELICHUs 3a/1a4;

U JIMYHOCTHOE DAa3BHUTHE,
IPeINPUHIMATENbCKYIO
JeSITeTbHOCTD

B npodeccuoHaIbHOM
chepe, UCIIONIb30BAaTh
3HaHUS 1O  IIPABOBOU
u ¢uHaHCOBOH
TPaMOTHOCTH

B Pa3JIMYHBIX KU3HEHHBIX
CUTYaIUIX

- CIIOCOOHOCTH OIICHWBATH CUTYAllMI0 W TMPUHUMATH
OCO3HAHHBIE DPEIICHUS, OPUEHTHUPYACH Ha MOpPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HAaHME JIMYHOIO BKJIaJa B
YCTORYHBOTO OyayIIEro;

- OTBCTCTBCHHOC OTHOIIICHUC K CBOUM pO)II/ITeJ'ISIM nu
(unmm) IpYrUM 4JI€HaM CeMbH, CO3/IaHHUI0 CEeMbU Ha
OCHOBE OCO3HAaHHOI'O MPHUHATUS IIEHHOCTEW CEMEWHOMU
XKN3HU B COOTBECTCTBUU C TpaI[I/II_[I/ISIMI/I HapOHOB
Poccnu;

MeranpeaMeTHbIe pe3yabTaThl TOJKHBI OTPaXKaTh:

HOCTPOCHHUE

[1P64. VYmenue omnepupoBaThb MOHATUSAMH: (YHKIHA,
HenpepblBHasE (QyHKIUS, NPOU3BOAHAs, IepBooOpa3Has,
ONPEEIICHHBIM NHTErpall, yMEHUE HAXOAUTh IPOU3BOHBIE
AJIIEMEHTapHbIX  (QYHKIUH,  HCIOJIB3YSd  CIPaBOYHbBIE
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHINX caydasx GyHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HAHOOJbIINE U HAUMEHbIINE
3HA4YeHUs (QYHKUUH; CTPOUTH TpadUKd MHOTOUYJIEHOB C
UCMOJb30BAaHUEM ammnapara MaTeMaTHYeCKOro aHallu3a;
IPUMEHSITD IIPOU3BOJIHYIO
OpU pELICHUM 3aJad Ha JBWXKCHME; pelaTh MPaKTHUKO-
OpPUEHTHPOBAHHBIEC 33/1a4M HA HauOOJIbIINE U HAMMEHBIINE




OBiagenue
JIEHCTBUSAMU:
a) caMOOpTaHM3aIINs:

- CAMOCTOSITEJIbHO OCYLIECTBJIATH I103HABATEIbHYIO
JESATebHOCTh, BBIBIATH NPOOJEMBI, CTaBUTh U
dbopmyaupoBaTh COOCTBCHHEIC 3aJ1a9u B
o0pazoBaTeNbHOW  JCATCIBPHOCTH W YKM3HCHHBIX
CUTyalHsiX;  CaMOCTOATENIBHO  COCTaBJIATh  IUIAH
pelieHus MpoOiIeMbl ¢ YYeTOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOYTCHHI; TaBaTh
OLICHKY HOBBIM CUTYallUsIM;

crocoOcTBOBaTh  (DOPMHUPOBAHUIO U TPOSBICHUIO
HIMPOKON SPYAUIMK B pa3HbIX 0OJacTSIX 3HAHUH,
MIOCTOSIHHO TOBBIIIATH CBOM 0Opa30BaTEIbHBIA U
KYJIbTYpPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

UCIIONB30BAaTh MPHEMbl peueKCuu  AJs
CUTYaIIH, BEIOOPA BEPHOTO PEIICHHUS;

- YMETh OLICHUBATH PUCKHU U CBOEBPEMEHHO ITPUHHUMATh
pPELICHHS IO UX CHUKEHHUIO;

B) OMOIMOHAJIBHBIA HWHTEIIEKT,
c(hOopMUPOBAHHOCTH:

BHYTPEHHEN MOTHUBALIMM, BKJIIOYAOLIEH CTPEMIIEHHUE K
JOCTIKCHUIO nenau u yCHexy, OITHUMHU3M,
VHUIMATUBHOCTh, YMEHHE JEHCTBOBATb, MCXOI U3
CBOHX BO3MOKHOCTEH;

- DMIIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh IIOHMMATh
SMOILIMOHAILHOE COCTOSIHUE JPYTUX, YYUTHIBATH €r0
MPU OCYIIECTBICHUH KOMMYHUKAIIMH, CIIOCOOHOCTh K
COYYBCTBHIO U COTNEPEKUBAHUIO;

- COLIMAJbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH
BBICTpAWBaTh OTHOIICHUS C JPYTUMHU  JIFOJbMH,
3a00TUTHCSI, TPOSBIATE WHTEPEC M paspemiarhb

YHUBCPCAJIbHBIMU PETYyIATUBHBIMU

OIICHKH

np €JIIoararo i

3HAYEHUS, HA HAXO0XICHNE IIyTH, CKOPOCTU U YCKOPEHUS
ITPGS. YMeHue omnepupoBaTh MOHATHSIMHU: paldOHAIbHAs
GbyHKIMS, TTOKa3aTenbHass (YHKIMSA, CTeNeHHas (YHKIIHS,
JorapupmMuuecKas byHKLwS, TPUTOHOMETPHUUECKUE
byHKIMH, 00paTHBIE (QYHKIMH, YMEHHE CTPOHUTH TpaduKu
WU3YYCHHBIX  (YHKIWHA, HCIONB30BaTh TpaduKd IpU
U3Y4YECHHUU MPOLIECCOB
W 3aBHCHMOCTCH, TP PEIICHUN 337a4 U3 JPYTUX YUSOHBIX
NpeIMETOB MW 3aJad M3 peallbHOM KHU3HU; BBIPAXAaTh
(bopMynaMu 3aBUCUMOCTH MEX]Ty BETHUYNHAMU;

[1P66. YMeHue pemarh TEKCTOBbIE 3314 Pa3HBIX TUIIOB (B
TOM 4YHCJE Ha TPOLEHTHI, IOJU M YacTH, Ha ABIKEHHE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 3a/la4dl U3

objmacT  ympaBieHHS  JIMYHBIMU M CEeMEWHBIMU
¢uHaHCAaMM);  COCTaBNIATh  BBIPAKEHHS,  ypaBHEHHS,
HEpPaBEHCTBA M MX CHUCTEMBl IO YCJIOBHUIO 3ajayd,
UCCJIEOBAaTh  IIOJYYEHHOE  pEIIEHHE W OLEHUBAaTh
IIPaBI0N0/I00HOCTh PE3yJIbTATOB;

[IP67. VYmeHue omnepupoBaTh MOHATUSAMH: CpelHEe

apudmernyeckoe, MenuaHa, HauOoiblllee W HAaWMEHbIIEe
3HA4YEHUs, pa3Max, AMUCIEPCUsi, CTaHAAPTHOE OTKJIOHEHHE
YHUCIIOBOTO Ha0Opa; yMEHUE U3BJIEKaTh, HHTEPIPETUPOBATH
uHpOpMalMIO,  TPEACTaBIEHHYIO B  Tabiunax, Ha
Juarpammax, rpadukax, OTpa)xaronryro CBOWCTBA peallbHbIX
IIPOLIECCOB

W SBJICHUH; TIPEACTaBIATh HWHPOPMALNUIO C TIOMOIIBIO
TaOJINILL

W JIMarpamM; WUCCIIE0BAaTh CTAaTUCTUYECKHUE TaHHBIC, B TOM
yuciae C TpUMEHEHHeM TIpadUuecKux METOl0B U
AIIEKTPOHHBIX CPEJCTB;

[1P68. YMenue onepupoBaTh MOHATUAMU: CIIyYailHBIN OMBIT
U CIIy4JaitHoe COOBITHE, BEPOSITHOCTD CIYyYaltHOTO COOBITHS;
YMEHUE BBIUUCISATH BEPOSTHOCTh C HCIOJIb30BaHUEM




KOH(JIUKTBI

rpaMuecKuX METOJIOB; MPUMEHSTh (POPMYJIbI CIOKEHUS U
YMHOXXEHUSI BEpOATHOCTEH, KOMOWHATOpHBIE (aKThl H
dopMynbl IpU PELIEHUH 3ajjad; OLIEHUBATh BEPOSATHOCTHU
peanmbHBIX  COOBITHH; 3HAKOMCTBO CO  CIyYalHBIMH
BEJIMYMHAMHU; YMEHHME IPUBOAUTH IIPUMEPBI IPOSBICHUS
3aKOHa OOJIBIINX YKCEN B IPUPOIHBIX

U OOILECTBEHHBIX SIBJICHUIX;

[1P614. YMeHue BIOMpATh MOAXOIANINNA U3YUYSCHHBIH METOT
JUIsl pelIeHHs 3aJadyd, pPAcllo3HAaBaTb MaTEMaTHYECKHE
(baKTbI

U MaTeMaTHYeCKUe MOJEIH B IPUPOAHBIX U OOILECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHME INPUBOAUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUMCKOW W MHUPOBOHU
MAaTE€MaTU4eCKON HAyKH

OK 04. DddextuBHO
B3alMOJICHCTBOBATE

U paboTaTh B KOJIJIEKTUBE
1 KOMaHe

JImdHOCTHBIE Pe3yNbTaThl TOJDKHBI OTPAKaTh B YaCTH:
IIEHHOCTH HAy4YHOTO TMO3HAHUS: OCO3HAHUE IIEHHOCTH
HAay4YHOM JESATENbHOCTH, TOTOBHOCTb OCYILECTBIATH
MPOCKTHYI0 U  MCCIIEIOBATEIbCKYI0  JCSITEIHHOCTD
WHAWBUAYAILHO U B TPYIITIE

MertanpeameTHbIe pe3yabTaThl TOJKHBI OTPAXKaTh:
OBnaneHve YyHUBEPCATbHBIMH KOMMYHUKATHUBHBIMU
NEUCTBUSIMU:

0) cCOBMECTHas JIeITEIIbHOCT:

- TMOHMMAaTh ¥  WCIOJB30BaTh  MPEUMYIIECTBA
KOMaHJAHOW ¥ MHIMBUyaIbHOU paboThI;

- TMPUHUMATH TIIEIM COBMECTHOW JESTEIHHOCTH,
OpraHU30BBIBATh U KOOPJAMHUPOBATH JIEUCTBUS IO €€
JOOCTIKEHUIO: COCTaBJISITH IJIaH JICHCTBHH,
pacupenensaTb poiau C y4eTOM MHEHMH YYaCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOUW pabOTHI;
- KOOPJAMHHUPOBATH u BBITIOJTHSTh
B YCIIOBHSIX peanbpHOTO,

¥ KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBHS,

paboty
BUPTYaJIbHOTO

[1P61. Bnasgenue MeTojaMM J0Ka3aTeNbCTB, alrOPUTMAMU
pelieHus 3aaay; yMeHue (QOpMYyJIUpOBaTh ONpPEIEICHHUS,
aKCUOMBl ¥  TEOPEMBI, NPUMEHATH UX, IPOBOIUTH
JTIOKa3aTeNbHbIE PACCYKICHUS B XO/I€ PEIlIeHUs 3aj1ay;
[IP67. VYmeHue omnepupoBaTh MOHATUSAMH: CpelHEe
apudmernyeckoe, MenuaHa, HauOoiblllee U HAaWMEHbIIEe
3HAUEHMs, pa3Max, AUCIEPCHs, CTaHJAPTHOE OTKIOHEHHE
YHUCIIOBOTO Ha0Opa; yMeHHE U3BJIEKaTh, HHTEPIPETUPOBATH
uHpOpMalMIO,  TPEACTaBIEHHYIO B  Tabiunax, Ha
quarpammax, rpadukax, OTpa)xaronryro CBOWCTBA peallbHbIX
IIPOLIECCOB

U SBJIEHUH; NPEACTaBISATh HHPOPMAIMIO C IOMOIIbIO
TaOJINILL

U JAMarpaMm; HCCie0BaTh CTaTUCTUYECKUE JAaHHbIE, B TOM
yuciae C TpPUMEHEHHeM TIpapHUuecKux METOJ0B U
ANEKTPOHHBIX CPEACTB;

[TP68. YMenue onepupoBaTh MOHATUAMU: CIyYaiHBIN OMBIT
U CIIy4JaitHoe COOBITHE, BEPOSITHOCTD CIYyYaltHOTO COOBITHS;
YMEHHME BBIUUCISITH BEPOATHOCTh C HCHOJB30BAHUEM
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- OCYHIECTBISITh  TO3UTHBHOE  CTpPATETHUYECKOe
MOBEJCHUE B PA3JIUYHBIX CHUTYyalUsX, IPOSBIIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.
Osnanenue YHUBEPCATbHBIMU PEryasiTUBHBIMU
NEUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTUBBI U ApPTYMEHTHI JPYTUX JIIOAEH MpH
aHaJIN3€ PE3YNbTATOB JICATEIbHOCTH;

- MpU3HABaTh CBOE IPAaBO U MPABO JIPYIHX JIOJAEH Ha
OIINOKH;

rpaMuecKux METOJIOB; MPUMEHSTh (POPMYJIbI CIOKEHUS U
YMHOXXEHHUSI BEpOATHOCTEH, KOMOWHATOpHBIE (aKThl H
dopMynbl IpU PELIEHUH 3ajjad; OLIEHUBATh BEPOSATHOCTHU
peanmbHBIX  COOBITHH; 3HAKOMCTBO CO  CIyYalHBIMH
BEIMYMHAMU; yYMEHHE IPUBOAMUTH IPUMEPHI IPOSBICHUSA
3aKOHa O0bIINX qucesn B IPUPOAHBIX
U OOILECTBEHHBIX SIBJICHUIX;

[1P614. YMmenue BoIOMpPATh NOAXOAAIIMNA U3YYEHHBIH METO
JUIs pEeUIeHus 3aJadyd, paclo3HaBaTh MaTeMaTH4YeCKHe
(baKTbI

- pa3BHUBaTh CHOCOOHOCTH ~ NOHHMMATh  MHUpP | U MaTeMaTHYECKHE MOJEIHU B MPUPOAHBIX U OOIIECTBEHHBIX
C IO3ULIHAU JPYroro 4ejJoBeKa SIBJICHUSIX, B HMCKYCCTBE, YMEHHE IPUBOJIHUTH IMPHUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCHUHCKOM U MHUPOBOMU
MAaTE€MaTU4eCKON HAyKH
OK 05. OcymectBnsats | JInuHOCTHBIE — pe3ynbTaThl  JOMKHBI  oTpaxkarh | [IP61. Bmamenue meromamu 10Ka3aTeNbCTB, alfOPUTMAMHU
YCTHYIO M TIMCbMEHHYIO | B YaCTH: 3CTETHYECKOrO BOCITUTAHUSA: pelieHus 3aaay; yMeHue (QOpMYyJIUpOBaTh ONpPEIEICHHUS,
KOMMYHUKAaIHIO - 3CTETUYECKOE OTHOILLIEHUE K MUDPY, BKJIFOYAs OCTETUKY | aKCUOMBI M  TE€OPEMBI, IPUMEHATh HUX, I[POBOJIUTH
Ha rocy/1lapCTBEHHOM | ObITa, HAYYHOTO U TEXHHMYECKOIO TBOPUYECTBA, CIOPTA, | JOKAa3aTEJIbHbBIE PACCYXACHMS B XOJI€ PELICHUs 3a1ay;
SI3BIKE Poccwiickoii | Tpyna u oOIIeCTBEHHBIX OTHOIICHHIA; [TP66. YMeHue pemath TEKCTOBBIE 3314 Pa3HBIX TUIIOB (B
denepani ¢ y4E€TOM | - CHOCOOHOCTh BOCIPHUHHUMATH PA3IUYHBIE BHUIBI | TOM YHCJI€ HAa TMPOIEHTHI, OJU M YaCTH, Ha JBIWKEHUE,
ocobeHHocTe UCKYyCCTBa, TpPaaUIlMd W  TBOPYECTBO  CBOEro | paboOTy, CTOMMOCTh TOBAapOB M YCIYT, HAJOTH, 3a/a4dl U3
COLIMAIBHOTO W JIPyTUX HApOJOB, ONIYIIaTh OSMOIMOHAJIBHOE | O0JIACTM  yHOpaBJICHHWS  JUYHBIMH W CEMEWHBIMU
u KYJBTYPHOTO | BO3IEHCTBUE UCKYCCTBA; dbuHAaHCAMM);  COCTAaBIATH  BBIPAKEHUS,  ypaBHEHUS,
KOHTEKCTa - yOeXIEHHOCTh B 3HAUYUMOCTH JUISI JUYHOCTH | HEPAaBEHCTBA W WX CHCTEMBI TI0 YCIOBHUIO 3a/1auH,
U 00IecTBa OTEUYECTBEHHOTO M MHPOBOTO HMCKYCCTBA, | MCCIENIOBaTh  IOJIYYEHHOE  pElIeHHe U OIICHHUBATh

STHHYECKUX KYJIBTYPHBIX
¥ HapOJIHOTO TBOPUYECTBA
MertanpeaMeTHbIe Pe3yIbTaThl JODKHBI OTPAKaTh:
OBnajiecHNe YHUBEPCAIBHBIMH KOMMYHHKATUBHBIMU
NEUCTBUSIMU:

a) oOmeHue: -  OCYIIECTBISATH
BO Bcex cdepax KU3HH;

- pacro3HaBaTh HeBepOaJbHBIE CpEICTBA OOIICHMS,

TpaauLIA

KOMMYHUKAaIIUA

MPaBI0N0I00HOCTh PE3yJIbTATOB;

[TP68. YMenue onepupoBaTh MOHATUAMU: CIyYaiHBIN OMBIT
U CIIy4JaitHoe COOBITHE, BEPOSITHOCTD CIYy4alfHOTO COOBITHS;
YMEHHME BBIUUCIATH BEPOATHOCTh C HCIIOJIB30BAHHEM
rpaMuecKux METOJIOB; MPUMEHSTh (POPMYJIbI CIOKEHUS U
YMHOXXEHHUSI BEpOATHOCTEH, KOMOWHATOpHBIE (aKThl H
GopMynbl NpU PEUIEHWU 3ajad; OLIEHUBATh BEPOSTHOCTH
peanbHBIX  COOBITMH; 3HAKOMCTBO CO  CIyYalHBIMH
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[IOHUMATh 3HAYECHUE COLIMAJIBHBIX 3HAKOB,
pacro3HaBaTh MPEINOCHUTKA KOH(IUKTHBIX CHUTYaIUi
U CMAr4aTh KOH(IUKTHI;

- Pa3BEpHYTO U JIOTUYHO M3JIaraTb CBOK TOYKY 3pEHUS
C UCIOJIb30BAHUEM SA3BIKOBBIX CPEIICTB

BEJIMYMHAMHU; YMEHHME IPHUBOAUTH IIPUMEPBI IPOSBICHUS
3aKOHa O0bIINX qucell B IIPUPOIHBIX
U OOILECTBEHHBIX SIBJICHUIX;

I1P614. YMmenue BbIOMpPATh NOAXOAAIIMN U3YUEHHBINH METO
JUIsL pelIeHHs 3aladyd, pPAclO3HAaBaTb MaTEMaTHYECKHE
(baKTbI

U MaTeMaTHYeCKUe MOJEIH B IMPUPOAHBIX U OOILECTBEHHBIX
SBJIICHUSX, B MCKYCCTBE;, YMEHHE IPUBOJWUTH IIPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUMCKOW W MHPOBOH
MaTEMaTUYECKON HAyKU

OK 06. [IposBnsaTh
TPaKIaHCKO-
NaTPUOTHUECKYIO
MO3UIIHIO,
J€EMOHCTPHUPOBATH
OCO3HAaHHOE  IIOBEJIEHUE

Ha OCHOBE POCCHUHCKHX
JTlyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM 4YHCIE
C Yy4eToM TapMOHH3aluu
MEKHALIMOHAJIbHBIX

U MEXPETUTHO3HbIX
OTHOLICHUH, TPUMEHSATH
CTaHapThI
AHTUKOPPYILUOHHOIO
MOBE/ICHUS

JInyHOCTHBIC PE3YJIbTAThL JOJI?KHBI OTpaXaTb
B 4aCTH.

- I'paXKIaaHCKOI'0O BOCIIMTaHUA: IIPpUHATHC
TPAAUIUOHHBIX HAIWMOHAJIBHBIX, O6HlequOB€‘IeCKHX
TYMaHHUCTUYCCKUX

U ICMOKPATUYICCKHUX HGHHOCTGI\/’I;

-IIaTPUOTUYCCKOT'O BOCIIUTAHUSA:

OEHHOCTHOC OTHOILICHHUEC K TOCYydapCTBECHHBIM

CHMBOJIaM, UCTOPUYECKOMY U MPUPOJHOMY HACIEIUIO,
MaMsATHUKAM, TpaguLUSIM HapoJ0B Poccun,
JocTKeHussM Poccum B Hayke, MCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSIX U TPYAE;

MeranpenmeTHsle  pe3yiabTaThl JOJDKHBI  OTPayKaTh:
OBnanenue YHHUBEpCaTbHBIMU PEryJIsaTUBHBIMHU
JEHCTBUSMMU:

B) OMOIMOHAJIbHBIA HMHTEJUIEKT, MpPEaNoJaraomui
c(OpPMHPOBAHHOCTD:

--CaMOCO3HaHU4, BKJTIOYAIOIETO CIIOCOOHOCTh

NIOHMMATh CBO€ AMOLIMOHAIBHOE COCTOSIHWE, BHJIETh
HaIpaBJICHUs Pa3BUTHS COOCTBEHHON 3MOIMOHATBLHOMN
cdepsl, ObITh YBEpEHHBIM B cebe;

- CaMOpEeryJIMpOBaHUs, BKJIIOYAIOIIETO CAMOKOHTPOJIb,
YMEHHME TPUHUMATh OTBETCTBEHHOCTh 3a CBOE

[1PG1. Bnajgenue mMeTogamMu J10Ka3aTeiabCTB, alrOpUTMaMU
pelieHus 3ajJad; yMEHHE (OpPMYIUPOBATH OMPEICICHHUS,
aKCMOMBl ¥  TEOpPEeMbl, NPUMEHATH WX, MPOBOIUTH
JIOKa3aTeNIbHbIC PACCYKJIEHUS B XOJI€ PEIICHUs 3a/1ay;

[TPG6. YMeHue pemath TEKCTOBBIE 3314 Pa3HBIX TUIIOB (B
TOM YHCJIE Ha TMPOIEHTHI, JIOJIM W YacTH, Ha JBWKEHUE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 33/a4ydl U3

obnmacTu  ympaBieHHS  JIMYHBIMU M CEMEWHBIMU
¢uHaHCAMM);  COCTaBNIATh  BBIPAKEHHs,  ypaBHEHHS,
HEPAaBEHCTBA M HMX CHUCTEMBI 110 YCIOBHIO 3a/ayH,
UCCIENOBATh  IIOJIYYEHHOE  PEIICHWE U OLICHWBAaTh
IIPaBJONOI00HOCTb PE3YJIbTATOB;

[IP67. VYwmeHue omnepupoBaTh MOHATUSAMHU: CpeAHEE

apudmernyeckoe, MeauaHa, HauOOJbIIee W HAWMEHBIICE
3HAYEHUS, pa3Max, JAUCIEPCHs], CTaHIApTHOE OTKIOHEHHE
YHUCIIOBOTO HAOOpa; YMEHHUE M3BJICKATh, HHTEPIPETUPOBATH
uH(pOpMaIlMIO, TPEJICTaBICHHY0O B  Tabmumax, Ha
JUarpammax, rpadukax, OTpa)xaromyro CBOWCTBA peaTbHBIX
MIPOIIECCOB

W SBIICHUH; NPEICTABIATh HHPOPMAIMIO C ITOMOIIBIO
TaOJIAILL

W JWarpaMm; HCCJICIOBATh CTATHCTUYCCKUE JTAHHBIC, B TOM
quclie C TOPUMEHEHHEM TrpaduyecKuX METOJOB U
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IIOBEJICHUE, CIIOCOOHOCTh ~ AJANTUPOBATbCA K
HMOIMOHAIBHBIM U3MEHEHUSM M NPOSBISATH THOKOCTH,
OBITb OTKPBHITHIM HOBOMY;;

- BHYTPEHHEH MOTHBAlLUHU, BKJIOYAIOIIEH CTpEMIICHHUE
K JIOCTWJKEHHUIO LEeIM U YCIeXy, ONTHUMMU3M,
MHUIMAaTUBHOCTh, YMEHHUE JEHCTBOBAaTh, HUCXOAS W3
CBOMX BO3MOXKHOCTEH;

- OMIATWHW, BKJIIOYAIONIEW CHOCOOHOCTh TIOHUMATH
SMOLIMOHAIBHOE COCTOSIHUE JAPYTUX, YYUTHIBATb €r0
IIPU OCYILECTBICHUM KOMMYHUKAIUH, CIIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEIKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTb
BBICTPAauBaTh OTHOLICHHUS
C APYTUMHU JIIOJbMU, 3200TUTHCS, IPOSIBIATH UHTEPEC U
paspeniatb KOHQIUKTHI

ANIEKTPOHHBIX CPEACTB;

[TPG8. YMenue onepupoBaTh MOHATUSIMU: CITyYalHbIN OIBIT
U clIy4ailHOe COOBITHE, BEPOSITHOCTh CIIy4ailHOro COOBITHUS;
YMEHUE BBIUHUCIATH BEPOSTHOCTH C HUCIOJIB30BAHUEM
rpaMuecKuX METOJIOB; MPUMEHSTh (POPMYJIbI CIOXKEHUS U
YMHOXXEHHUSI BEPOATHOCTEH, KOMOWMHATOpHBIE (AaKTBl H
dopMynbl IpU pELIEHUH 3ajjady; OLIEHUBAThb BEPOSATHOCTHU
peanbHBIX  COOBITHI; 3HAKOMCTBO €O  CIyYalHBIMH
BEJIMYMHAMU; YMEHHME IPUBOAUTH IPUMEPBI IPOSBICHUS
3aKOHA 00IbIINX qyucell B IIPUPOIHBIX
U OOILECTBEHHBIX SIBJICHUIX;

[1P614. YMmenue BbIOMpPATh NOAXOAAIIMNA U3yUEHHBIH METO]
JUIsl pelIeHHs 3aJadyd, pPAacllo3HaBaTb MaTEMaTHYECKHE
GakThl M MaTeMaTUYeCKUe MOJIeNM B MPUPOJIHBIX U
0OI11eCTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHE IPUBOANUTH
IIPUMEPBl  MATEMATHYECKUX OTKPBITUH POCCUMCKON U
MHUPOBOM MaTEMaTUYECKON HAYKU

OK 07. CogelictBoBaTh

COXPaHEHHIO
OKpY>Karoleu Cpenbl,
pecypcocOepexeHHIo,

IMPUMCHATH 3HAHUA

00 W3MEHEHHHU KJIUMAaTa,
MPUHLIUIB  OEPEXKITUBOTO
MIPOU3BOCTBA,

3¢ PeKTUBHO EHCTBOBATH
B Ype3BBIYANHBIX
CUTYaITUSIX

JInyHOCTHBIE ~ PE3yNBTATHl  JOJIKHBI
B YaCTH: DKOJIOTUYECKOTO BOCIIUTAHHUS:

- AKTMBHOE HEIPUATHE JEHWCTBUM, NMPUHOCSIIINX BpPEX
OKpYXKarollleu cpere;

- YMEHHME  INPOTHO3UPOBATh
DKOJIOTUYECKUE  IOCIIEICTBUS
JIEHCTBHM, TPEAOTBPAILATh UX;

- PpacIIMpEHHUE OIBITA IEATEIBHOCTH JKOJOTHYECKOU
HaIlpaBJIEHHOCTH;

OTpaxarhb

HeOJIaronpusITHbIE
PEINPUHIMAEMBIX

MertamnpenMeTHble pe3yabTaThl JOJDKHBI  OTpaKaTh:
Osnagenue YHUBEpCAIbHBIMHU y4eOHBIMU
MIO3HABATEJIbHBIMU JACHCTBUSMMU:

0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- paspabaTbiBaTh  IUIAH  pEUICHHUS  NPOOJIEMBI
C y4YeTOM aHalu3a HMEIOIIMXCS MaTepHaIbHbIX

Y HEMAaTEpUAJIbHBIX PECYPCOB;

[1P61. Bnagenune meromaMu J0Ka3aTelbCTB, alrOpUTMaMU
pelieHus 3ajaa4; yMeHue (opMyIupoBaTh OINpeeseHHs,
aKCUOMBl ¥  TEOpPEMbl, NPUMEHATh UX, IPOBOIUTH
JIOKa3aTeNbHbIE PACCYKIEHUS B XO/€ PEILICHUS 3a/a4;
[1P64.  VYmeHue omnepupoBaTh MOHATHAMH: (YHKIHS,
HerpepbiBHass (QYHKIMSA, TNPOU3BOAHASA, IepBooOpa3Has,
OTpe/ieNIeHHbIM WHTErpai;, yMeHHe HaXOAUTh MTPOU3BOIHBIE
DIIEMEHTApPHBIX  (QYHKIUH,  MCIONB3ys  CIPAaBOYHBIE
MaTepuaibl; UCCIeI0BaTh B MPOCTEHIINX Cilydasax QyHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HauOOJbIINE M HAaUMEHBIINE
3HaYeHUs! (QYHKIMH; CTPOUTh TpapUKd MHOTOUWIEHOB C
UCIIOJIb30BaHUEM amnapaTa MaTeMaTH4eCKOro aHaju3a;
IPUMEHATh IPOU3BOAHYIO IIPU pPELIEHMHM 334ad  Ha
JBIKEHHE; penlaTh IPAaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H HA
HauOoJIbIINE M HAUMEHbIINE 3HAYEHUs, Ha HaXOXKICHUE
IIyTH, CKOPOCTH U YCKOPEHUs
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- OCYILUECTBIISTH IIeJICHAIPABIECHHBIA MOUCK IMEepeHoca
CPEICTB " croco6oB JeHCTBUS
B IIPO(heCcCHOHANIBHYIO CPEeLy;

- yYMETh TEPEHOCHTHh 3HAHWS B TI03HABATEIHHYIO
U IIPAKTUYECKYIO 00JIaCTH KU3HEACIATEIbHOCTH;
OBnajseHne YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMU
NENCTBUSIMU:

0) cOBMECTHasl I€SITEIbHOCT:

- Tmpe/uaraTb HOBBIE TMPOEKTHI, OLIEHUBATh HUJCH
C MO3UIIMU HOBU3HBI, OPUTHHAIBLHOCTH, MPAKTUICCKON
3HaYUMOCTH;

OsgnajgcHue YHUBEPCATbHBIMHU peryJIsTUBHBIMH
NEeNCTBUSIMU:

0) CaMOKOHTPOJIb!

- J1aBaThb OILIEHKY HOBBIM CHUTYyallMsIM, BHOCHUTH

KOPPCKTHUBBI B ACATCIbHOCTE, OHCHUBATE COOTBCTCTBUC
PE3YyJIbTAaTOB LCIIAM

ITPG5. YMeHue omepupoBaTh MOHATHAMH: palliOHAIbHAs
¢byHKkuus, mokasaTenbHas (YHKIHS, CTENeHHas (yHKIUS,
JorapupmMuyecKas byHKLU, TPUTOHOMETPHUUYECKHUE
¢bynkuuu, odpaTHble (QYHKIMHM; YMEHUE CTPOUTH IpaduKu
U3y4eHHbIX  (DYHKIMM, HCHOIB30BaTh TIpadUKu  IpU
U3y4CHUH IPOIIECCOB
U 3aBUCHMOCTEH, NP peIleHUH 3a]ad U3 APYruX y4eOHBIX
NPEeIMETOB M 33Ja4 W3 pPEaTbHOH JKU3HU; BBIPAXaTh
(dbopMynaMu 3aBUCUMOCTH MEX]ly BEIMUUHAMU;

[1P66. YMeHue peniath TEKCTOBBIE 3a/1a4 Pa3HbIX TUIIOB (B
TOM 4YMCJ€ Ha MPOLEHTHI, OJU M YacTd, Ha JABH)KEHHE,
paboTy, CTOMMOCTb TOBapOB M YCIYT, HAJOTH, 33Ja4d U3

o0nacTd  ynpaBieHMs  JUYHBIMA M CEMEHHBIMHU
¢uHaHCaAMM);  COCTaBJIATH  BBIPAKEHUS,  ypaBHEHUS,
HEpPAaBEHCTBA M HX CHUCTEMBI II0 YCIOBHUIO 3aJauu,
UCCIIEN0BATh  IIOJYYECHHOE  pEIICHHE W OLEHUBAaTh

MPaBJON0I00HOCTh PE3YJIbTATOB;

[1P614. YMmenue BoIOMpPATh NOIXOIAIIMMA U3YYEHHBINH METO/]
JUIsL pelleHus 3aJadyd, pPAaclo3HaBaTb MAaTEMAaTHUYECKHE
(bakTbI

U MaTeMaTHYeCKUe MOJEIH B MPUPOAHBIX U OOIECTBEHHBIX
SABJICHUSX, B MCKYCCTBE; YMEHHE NPHUBOJHUTH IPUMEPHI
MaTe€MaTU4eCKUX OTKPBITUA pPOCCUHUCKOM U  MHUPOBOH
MaTE€MaTUYECKON HAyK1
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2. CTpyKTypa M coaepkaHue 001eo0pa3zoBaTeJIbHOM TN CIUIIINHBI

2.1. O0beM TUMCHHUIVIMHBI U BUABI Y4eOHOM padoThl

Bup yueOHoii paboTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 308
B T.4.

OcHoBHOe coJep:kaHue 244
BT. 4.:

TEOpETHUECKOe 00yUueHue 220
MPAKTUYECKHUE 3aHITUS 24
IIpodeccnoHabLHO-OpHEHTHPOBAHHOE CO/lep:KaHue (Colep:KaHue 56
MPUKJIAJTHOT0 MOYJIsA)

BT. U.:

TeopeTudecKoe o0ydyeHue -
MPAKTUYECKHUE 3aHITUS 56
Kouncyabranumn 2
IIpomeskyTounas arrectauus B ¢popme 1udPepeHupoBaHHOro3avera

(1 cemecTp)

IMpomexxyTounas aTrecTainus B popme Ix3ameHa (2 cemecTp) 6
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2.2. TemaTu4eCKHH IJIAH M COACPKAHUE TUCHUTLIHHBI

HaumeHnoBaHue pa3aesioB 1 TeM Coaep:xanue yueOHOro MaTepuasa (0CHOBHOe U NPodeccCHOHAIBHO- O0bem | ®opMupyembl
OPHMEHTHPOBAHHOE), JTA00PATOPHbIE U MPAKTHYECKUE 3AHATHUS, IPUKJIATHOH MOAYJIb | 4YacOB e
(Ipu HAJIMYHH) KOMIIeTEeHIIUH
1 2 2 4
Pa3nea 1. [loBTOpeHHe Kypca MaTeMaTHKAa OCHOBHOM IIKOJIbI 22 OK 01, OK 02,
Tema 1.1 Copep:kaHue y4eOHOro MmaTepuasa OK 03, OK 04,
Llenb ¥ 327241 MATEMaTHKU OpH | Ba30Bble 3HAHUS ¥ YMEHMS 110 MAaTEMATHKE B IPOPECCUOHAILHOM M B TOBCEAHEBHOM OK 05, OK 06,
OCBOEHMH CIELIUATBHOCTU JESTEIbHOCTH. 2 OK 07.
Tema 1.2 Coaeprxanue yueOHOro MaTepuaJa
Yucna v BBIYUCICHUS. JleWicTBUS HaJ| MOJIOKUTEIBHBIMU M OTPULIATEIbHBIMUA YUCIAMHU, OOBIKHOBEHHBIMH U
Boipaxkenus u npeoOpa3zoBaHus JECSITUYHBIMU IPOOSMHU.
JlelicTBUs co cTeneHsIMU, (OPMYIIbl COKPALIEHHOTO YMHOKEHUS 2
Tema 1.3 IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJIEPKAHUE
I'eomeTpust Ha IOCKOCTH Bunsl mitockux ¢uryp u ux miomaas. [IpakTuko-oprueHTHPOBAaHHEIE 3a/1a41 B Kypce
I€OMETPHUH Ha IUNIOCKOCTH 2
B TOM 4McJe IPaAKTHYeCKHe 3aHATHS
IIpakTnueckoe 3ansaTue Ne |
Pemenne npakTHKO-OpUEHTUPOBAHHBIX 33/1a4 B Kypce T€OMETPUH Ha IMIIOCKOCTU 2
Tema 1.4 Coaepxanue yueOHOro MaTepuaa 4
[IpotieHTHBIE BEIYUCTICHUS [IpocThie MpoLEHTHI, pa3Hble c10coObl MX BhruMcaeHUs. CII0KHbIE TPOIIEHTHI 2
B TOM 4HCJe NPAKTHYECCKHE 3aAHATHS 2
IIpakTnueckoe 3anarue Ne2
[IporieHTHBIE BBIUMCIEHHUS
Tema 1.5 Coaeprxanue yueOHOro MaTepuaJa 4
YpaBHEHHS 1 HEpABEHCTBA Jluneiinsle, KBaJipaTHbIE, IPOOHO-JIMHEITHbIE YpPAaBHEHUS! 1 HEPABEHCTBA 2
B TOM 4McCJe NPAKTHYECKHE 3aHATHS 2
[IpaxTnueckoe 3anstue Ne 3
YpaBHEHMsI U HEPABEHCTBA 2
Tema 1.6 Coaep:xanue yueOHOIro MaTepuaJia 6
Cucremsl ypaBHEHUH U Crioco0sl pelieHus: CUCTEM JTMHEHHBIX YpaBHEHUH.
HEPABEHCTB ITonstue: marpuna 2x2 u 3x3, onpenenurens Matpulel. Meton I'aycca. 2
CucTeMbl HETMHEMHBIX YPaBHEHUH. 2
CucreMbl HEpaBEHCTB 2
Tema.l.7 Conep:kanue y4eOHOTro MaTepuaa 2
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BxoHOM KOHTPOJIb

Brruucnenus u npeoOpa3oBanus. Y paBHEHUS U HEpaBEeHCTBA. [ eoMeTpurs Ha MIIOCKOCTH
Konrponsnas padora Ne 1

Pazgean 2. Crenenn u kopHu. CteneHHasi QyHKIMS 14 OK01.,
Tema 2.1 Coaeprxanue yueOHOIro MaTepuaJa 2 0KO02.,0K 03.,
CrenenHas QpyHKuus, ce TToHATHE KOPHS N-0if CTEIIEHH N3 IeHCTBUTENBHOTO uncia. OyHKIME y = VX HX cBOWCTBa OK 04,
CBOHCTBa u rpaduxu. CBOIICTBAa KOPHS N-OW CTENIEHU OK 05., OK 07.
Tema 2.2 Copep:kaHue y4eOHOIro MaTepuaa 2
[Ipeobpa3oBanue BbIpaXxeHUil C [IpeoOpa3oBanue UPPaATMOHATBHBIX BBIPAKEHHH
KOPHSIMH N-Ol CTENICHU
Tema 2.3 Coaeprxanue yueOHOIro MaTepuaJa 2
CBolicTBa CTENEHHU C [ToHsATHE cTeneHu ¢ J00bIM pallMOHAJIbHBIM IOKa3aTeneM. CTeneHHble GYHKINU, UX
palMOHATIBHBIM U CBOWCTBA U TpapuKu
JEHCTBUTEIBbHBIM [10KA3aTEISIMU
Tema 2.4 Coaeprxanue yueOHOIro MaTepuaJa 6
Pemenue nppannoHaibHbIX PaBHOCHIIBHOCTH MppPALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB. METO/IbI UX pELICHUSI. 2
YPAaBHEHUI U HEPABEHCTB Pemrenne nppaiiMoOHaNIbHBIX YPaBHEHUN U HEPABEHCTB 2
B TOM 4McJie IPaKTHYeCKHe 3aHATHS 2
IIpakTnueckoe 3ansatue Ne 4
Pemenne nppanoHaNbHBIX YPaBHEHUN U HEPABEHCTB 2
Tema 2.5 Coaepxanue y4eOHOIro MaTepuaa 2
Crenenu u kopHu. CTeneHHas Onpenenenue crenHoi ¢pyHKIUM. Mcronb3oBaHue ee CBOWCTB MPU PEIIEHUH YPaBHEHUHN U
byHKIHISA HEPABEHCTB.
KonTponbnas padora Ne 2
Paznea 3. [lokasareabHass QyHKIHSA 14 OK 01, OK 02,
Tema 3.1 Conep:kaHue y4eOHOIro MaTepuaa 4 OK 03, OK 04,
IMokaszarensHas QyHKIUS, €€ CTeneHb ¢ IPOU3BOJILHBIM JA€HCTBUTENLHEIM TTOKa3aTeneM. Onpeenenue moKa3aTelbHoi OK 05, OK 07
CBOICcTBa ¢yHKIIMH, ee CBOWCTBA U IpaduK. 3HAKOMCTBO C IPUMEHEHHUEM MOKa3aTeIbHON (DYHKIIUH. 2
Pemenne nokasarenbHbIX YpaBHEHUHM (PYHKIIMOHAIBHO-TpadUIECKUM METO0OM 2
Tema 3.2 Coaepxanue yueOHOro MaTepuaJia 4
Pemrenne nokasaTenbHbIX Pemrenne nmokasaTenbHBIX ypaBHEHHUI METOJIOM YPAaBHMBAHUS [10KA3aTENEH, METOJOM
YPaBHEHUI U HEPABEHCTB HOBOH NMepeMeHHOMH, GyHKIMOHATbHO-TpaduueckuM MeToaoM. Pelienne nokasarenbHbIX
HEPAaBEHCTB
B TOM 4McJe NPAKTHYeCKHe 3aHATHS
[IpakTuueckoe 3anstue Ne 5. Penenue nokaszarenbHbIX YpaBHEHUN 2
IIpakTnueckoe 3ansatue Ne 6. PenieHue nokazareiabHbIX HEPABEHCTB 2
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Tema 3.3 Conep:kanue y4eOHOIro MaTepuaa 4
CucreMsl 110Ka3aTeabHbIX Pemenue cucrem nokasaTelbHbIX ypaBHEHUN
ypaBHEHU I
Tema 3.4 Coaeprxanue yueOHOIro MaTepuaJa 2
Pemenue 3anau. IlokasarensHas | PemieHue moka3ateabHBIX YPaBHCHUN METO/IOM YPaBHUBAHUS TOKA3aTENICH M METOJIOM
byHKIHISA BBEJICHUSI HOBOM IIEPEMEHHOM. Penienne nokasaTenbHbIX HEPABEHCTB
KontponbHas padota Ne 3.
Pa3nea 4. Jlorapugmel. Jlorapudpmudeckas GyHkuus. 26 OK 01, OK 02,
Tema 4.1 Coaeprxanue yueOHOIro MaTepuaJa 4 OK 03, OK 04,
Jlorapu¢m uucna. Jlorapu¢m uncna. 2 OK 05, OK 07
JlecATHYHBIN 1 HATYPAJIbHBINA JlecATUYHBINA U HATYypaTbHBIN JIOTapH (MBI, YHCIIO € 2
JorapugMmbl, YUCIIO €
Tema 4.2 Coaep:xaHue yueOHOro MaTepuaJia 4
CgoiicTBa norapu@mos. CgoiicTBa JorapumMoB. 2
Omneparnwst JorapupMUpPOBAHUS Omnepanwst 1orapuMUPOBAHHUS. 2
Tema 4.3 Coaep:xanue y4eOHOIro MaTepHuaJia 2
Jlorapupmuueckas GyHkuus, ee | Jlorapupmudeckas QyHKIHS U ee CBOMCTBA
CBOMCTBA
Tema 4.4 Coaepixanue yueOHOro MaTepuaJa 8
Pemenune norapudpmMuyeckux [Tonsatue norapupmudeckoro ypaBHeHus. Oneparnus IOTeHIUPOBAHHUS. 2
yYpaBHEHU U HEPABEHCTB Tpu OCHOBHBIX METO/a pELIeHUsI JOTapUPMUUECKUX YpaBHEHUI: PyHKIIMOHAIBHO- 2
rpaduueckuii, MeTo/ MOTEHLIMPOBAHUS, METO/] BBEJICHHS] HOBOW MIEPEMEHHOM.
Jlorapudmuueckre HepaBeHCTBA. 2
B TOM 4MCJIe NPAKTHYECCKHE 3aHATHS 2
IIpakTnueckoe 3anarue Ne 7
Pemenne norapudmuueckux ypaBHEHH 1 HEPABEHCTB 2
Tema 4.5 Coaepxanue yueOHOro MaTepuaJia 2
Cucremsl JorapupMUUEcKux AJNTOpUTM pEeLLIeHUs] CUCTEMbI YpaBHEHH . PaBHOCHMIIBHOCTD JIOTapu(pMUUECKUX ypaBHEHUIN
ypaBHEHUN Y HEPABEHCTB
Tema 4.6 IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE CO/IEePKAHUE 4
Jlorapugmsl B mpupoie 1 [Tpumenenue norapudma. Jlorapudmudeckas cnupans B npupoze. Ee maremaTnueckue
TEXHUKE CBOMCTBA
B TOM 4McJe NPAKTHYeCKHe 3aHATHS 4
[Ipaktrueckoe 3anstue Ne 8 Ilpumenenue norapudma. 2
ITpaktuyeckoe 3anstue Ne 9 Jlorapudmuyeckas cnupais B mpupoje. Ee matemaTnueckue 2
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CBOICTBa

Tema 4.7 Coaeprxanue yueOHOIr0o MaTepuaJa 2
Pemenus 3anay. Jlorapudmsi. Jlorapudmuueckas ¢pyHkius. Penenne npocTedmux JorapupmMuueckux ypaBHEHU I
Jlorapudmmueckas GyHKIUS Koumponvnas paboma Ne 4
Pasznea S. OcHoBbl TpUroHoMerpuu. Tpuronomerpunyeckne GyHKuuun 36 OK 01, OK 02,
Tewma 5.1 Coaep:xkaHue yueOHOro MaTepuaJa 4 OK 03, OK 04,
Tpuronomerpuueckne GpyHkumuu | Paguannas mepa yriia. [IoBOpoT TOUKH BOKPYI Hauaiga KoopauHat. OnpeaeeHue cCuHyca, 2 OK 05, OK 06,
MIPOU3BOJILHOTO yTJja, YUCIIa. KOCHHYCa, TAHT€HCAa U KOTaHT'eHCca. 3HaKH CHUHYCa, KOCUHYCa, TAHI€HCa U KOTaHT'€HCa I10 OK 07
Panuannas u rpagycHas Mepa YETBEPTSM.
yria 3aBUCHUMOCTh MEXKy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHI'€HCOM OJTHOTO M TOTO K€ 2
yria
Tema 5.2 Coaep:xaHue y4eOHOIro MaTepHuaJia 4
OcHOBHBIE TpUTOHOMETpUYECKHUE | TPUroOHOMETPHUECKUE TOKICCTBA. 2
ToxecTBa. DOpMyIbI CuHyc, KOCUHYC, TAHT'€HC U KOTAHI€HC YIJIOB & U — ¢ . DOpMyJIbl IPUBEIEHUS 2
PUBEICHUS
Tema 5.3 Conep:xanue y4eOHOIro MaTrepuaa 6
Cunyc, kocuHyc, TanreHc cyMMbl | Cymma U pa3HOCTh cHYcOB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC U KOCHHYC JBOHHOTO 2
U Pa3HOCTH JABYX yriioB. CHHYC U | yria. @OpMyIibl IOJIOBUHHOTO YTJIa.
KOCHHYC JIBOWHOTO YTJIa. [TpeoOpa3oBaHne CyMMBI TPUTOHOMETPUIECKUX (PYHKITHI B TPOU3BEACHUE U 2
@DopMyIibl TOJIOBUHHOTO yTJIa MIPOU3BEICHNE B CYMMY. BbIpaXkeHre TpPUTOHOMETPUYECKUX (PYHKIUI yepe3 TaHTeHC
MTOJIOBUHHOTO apTyMEHTA.
ITpeoOpa3oBaHue NPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUN 2
Tema 5.4 Conep:xaHue yueOHOro MaTepuaJia 2
@DyHKIUH, UX CBOMCTBA. OO6nacTp ornpeJieieHUs] © MHOXECTBO 3HaueHUH QyHKImid. YETHOCTh, HEUETHOCTD,
CrniocoObl 3a1anus QyHKIUN nepuoaM4HOCTh pyHKIMNA. CriocoObl 3aJaHus QYHKITHIMA
Tema 5.5 Conep:kaHue y4eOHOIro MaTepuaa 2
Tpuronomerpuueckue pyHkuuu, | OGnacTs ONpeaeaeHuUsi K MHOXKECTBO 3HAYCHUI TPUTOHOMETpUUecKuX GyHKiuil. YETHOCTS,
WX CBOWCTBA M rpaduKu HEYETHOCTH, MEPUOTUNIHOCTD TPUTOHOMETPUICCKUX (PYHKITHI.
CaoiicTBa u rpapuku GyHKIUN Y =COSX, y =sinXx, Y =19X, y =ctgx
Tema 5.6 Conep:kaHue y4eOHOIro MaTepuaa 2
[IpeobpazoBanue rpaduxos Cxarue u pacTshkeHue TpaguKoB TpuroHoMerpudeckux GpyHkuuit. [IpeobpaszoBanue
TPUTOHOMETPUYECKUX QYHKIUHA | rpad)uKOB TPUTOHOMETPHICCKUX DYHKITUI
B TOM 4McJje MPaKTHYeCKHe 3aHATHSA 2

[IpakTnueckoe 3anstue Ne 10
ITpeoOpa3oBanue rpaKOB TPUTOHOMETPUUYECKUX (PYHKITHIA
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Tema 5.7 Onucanue
MIPOU3BOJICTBEHHBIX MTPOILIECCOB C

IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHUE

Vcnonp30BaHne CBOMCTB TPUTOHOMETPHUECKUX (DYHKIMH B MPO(ECCHOHATBHBIX 3a1a4ax

IOMOWIBIO rpauKoOB QyHKIMHA IMpaktrueckoe 3ansatre Ne 11, 2
Hcnonp3oBanue CBONCTB TPUTOHOMETPUUYECKUX (DYHKUIUH B MPO(EeCCHOHAIBHBIX 3a/1a4ax.
[IpakTrueckoe 3anstue No 12. 2
Hcnonp30Banne CBOMCTB TPUTOHOMETPHUYECKUX (DYHKLIUH B IPOPECCHOHATBHBIX 3a7adax.
Tema 5.8 Coaeprxanue yueOHOro MaTepuasa 2
OGpatHble TPHIOHOMETPHIECKHE OOpatHbie TpUroOHOMETpUYeCKUe PyHKIHH. VX CBOMCTBA U rpaduKu
byHKIIIN
Tema 5.9 Conep:xanue yueOHOro Marepuasia 6
Tpuronomerpudeckue ypaBHCHUS | VpapHenue COS X = a. Ypasnenue Sin X = a. Ypasuenue tgx =a, ctgx =a. 2
1 HCPaBCHCTBA PelleHne TPUrOHOMETPUYECKUX YPABHEHMI TUIIOB: [IpocTeie TPUrOHOMETPUYECKUE 2
YpaBHEHUSI, CBOJSIIIMECS K KBaJIpaTHbIM, pelIacMble pa3/ieJIeHUEM Ha MHOKUTEIH,
onHopozusle. [Ipocrelinme TpuroHoMeTpuYeckue HepaBeHCTBA.
B TOM 4McJle IPaKTHYecKHe 3aHATHSA 2
IIpakTnueckoe 3anarue Ne 13
[Ipeobpa3oBanne rpa)uKkoB TPUTOHOMETPUUECKUX (PYHKIIHM
Tema 5.10 Coaepxanue y4eOHOro MaTepuaa 4
Cucremsl TpUroHoMeTpudeckuXx | CHCTEMbI MPOCTEHIINX TPUTOHOMETPUYCSCKIX YPAaBHCHUH 2
YpaBHCHUH IIpeoOpa3oBaHue TPUrOHOMETPHUUECKUX BbIpakeHUIl. Perienne TpuroHoMeTpruyecKux 2
ypaBHEHU U HEPABEHCTB B TOM YHCJIE C UCIIOJIb30BAHUEM CBOMCTB (hYHKIIUM.
KonrtponbHas pabora Ne 5
Paznen 6. KomniexkcHbie ynuciia 8 OK 01,0K 02,
Tema 6.1 Coaepxanue yueOHOIro MaTepuaJia 4 OK 03, OK
KommnekcHele uncna [TonsTre koMmuekcHOro uncia. ConpsKeHHbIE KOMIUIEKCHBIE YHCIIA, MOAYJIb U ApIyMEHT 04,0K 05, OK
KOMIUTEKCHOTO yrcia. PopMma 3armcu KOMIUIEKCHOTO YHcia (ToKa3aTenbHasl, 06, OK 07
TPUTOHOMETpHUECKasi, anredbpanyeckas). ApupMeTHIecKue IeHCTBUS C KOMIUIEKCHBIMU
qHCJIaMU
Tema 6.2 IIpogeccnoHAIBLHO-OPHEHTHPOBAHHOE COACPKAHUE 4
[IpuMeHEHnE KOMIUIEKCHBIX IIpakTnueckoe 3ansatue Ne 14
yucel BrinosnHeHne pacyeToB C MOMOILBIO KOMIIJIEKCHBIX YHCET. 2
[IpakTuueckoe 3anstue Ne 15
Vcnonp30BaHnEe KOMIUIEKCHBIX YHCEI B IPO(eCCHOHATBHBIX 3aa4ax 2
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Pasznea 7. [lpousBoanasi QyHKIUM, ee NpUMEHEHUE
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Tema 7.1 Coaeprxanue yueOHOro MaTepuasa 2
[Tonsitue HPOHSBOIIHOfI- Onpe):[eneHHe YHCIIOBOM MOCIIEI0BATEILHOCTH M CIIOCOOBI ee 3ananus. CBoiicTBa
@®opMmyibl U IpaBUiIa YHCIIOBBIX HOcienoBaresbHocTel. OnpeaeneHue mpeena nocjie0BaTeIbHOCTH.
nuddepeHIMpoBaHus. Breruncnenue npeaenoB mocienoBaTebHOCTe!. [Ipenen pyHKIy Ha OECKOHEYHOCTH.
[Ipenen pyukmuu B Touke. [Ipupamenue aprymenTta. [Ipupamnenue byaknuu. 3agauu,
IIPUBOJISALINE K MOHATUIO IPOM3BOJHON. OnpeesieHne Npon3BoOAHON. AJITOPUTM
OTBICKAHUS IPOU3BOTHOMN
Tema 7.2 Coaeprxanue yueOHOIro MaTepuasa 4
ITpousBoaHble CyMMBI, pa3HOCTH, | Dopmy:sl auddepeHInpoBaHHUs. )
IIPOU3BENIEHUS, YACTHOTO [IpaBuna nuddepeHnrpoBanus )
Tema 7.3 Coaep:xanue y4eOHOro MaTepHuaJia 4
[IpounsBoaHbIe [Ipon3BoiHast TPUTOHOMETPUYECKUX (PYHKLIMH. 2
TpuroHomerpudeckux GyHkuui. | OmpeneneHue cioxHo# GyHkiuu. [Ipou3BoaHas CIOKHON QYHKIMA 2
[TpousBogHas ciokHOW QYHKIUN
Tema 7.4 Coaep:xanue y4eOHOro MaTepHuaJia 2
[loHsATHE HEPEPBIBHOCTH [Tonsitue HenpepbiBHOCTH QyHKIMHU. CBOMCTBAa HENPEPHIBHOCTH QYHKIUU. CBSA3b MEKIY
¢yHkuuu. MeToa HHTepBaloB HENPEPbIBHOCTHIO M JUPPEepeHIIUPYEMOCThIO GYHKIINU B TOUKE. AJITOPUTM peIICHUS
HEPABEHCTB METO/IOM UHTEPBAJIOB
Tema 7.5 Coaepxanue yueOHOro MaTepuaa 4
I'eomeTpuueckuii u usndeckuii | ['eoMeTprUSCKHid CMBICI MTPOU3BOIHON (DYHKIIMK — YIIIOBOM KOA(PPHUIIMEHT KacaTeIbHOM K 2
CMBICJI IPOU3BOIHOMN rpaduKky QyHKIMH B TOUKE.
VYpaBHeHHe KacaTenbHOU K rpaduKy QyHKIUU. AJTOPUTM COCTABIIEHUS] YPAaBHEHUS 2
KacarelbHOU K rpaduky ¢pyHkmn y = f (X)
Tema 7.6 IIpodeccnoHaTIbHO-OPHEHTHPOBAHHOE COJICP/KAHME 2
Duzmueckuii CMBICHT [TpakTnueckoe 3austue Ne 16
IIPOU3BOJHON B dusnueckuil (MEXaHUUECKUI) CMBICI TPOU3BOIHOM — MTHOBEHHAsI CKOPOCTh B MOMEHT
po(eCCHOHANBHBIX 3a1a9ax BpeMeHH t; V = S'(t)
Tema 7.7 Conep:kaHue y4eOHOIro MaTepuaa 4

OK 01,0K 02,
OK 03, OK
04,0K 05, OK
06, OK 07

21




MonotonHnocTs ¢yHKmMH. Touku | Bo3pactanus u yObiBaHUs (yHKITMH, COOTBETCTBHE BO3pACTaHUs U yObIBaHUS (PYHKITUH 2
IKCTpEMyMa 3HaKy Ipou3BoJHON. [ToHsTHE MPOM3BOIHON BHICILIEIO NOPSKA, COOTBETCTBUE 3HAKA
BTOPOI MPOM3BOAHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIUHU HA OTpe3Ke. 3a1auu Ha
MaKCUMYM M MUHUMYM.
[ToHsITHE aCUMIITOTHI, CIIOCOOBI UX OIpeeIeHHs. AJITOPUTM UCCIIETOBaHUS PYHKIIUU U 2
MOCTPOCHHS ee rpaduka ¢ MOMOLIbI0 MPOU3BOAHOM. [IpoOHO-
JTUHEeWHas QyHKIUs
Tema 7.8 Coaeprxanue yueOHOIro MaTepuaJa 4
HccnenoBanue GpyHKIUU U UccnenoBanue pyHKIMHY HA MOHOTOHHOCTb. 2
MOCTPOCHHE TPaPUKOB ITocTpoenne rpadukos 2
Tema 7.9 Coaep:xaHue y4eOHOIro MaTepHuaJia 2
Haubonbiiee n HaumeHbliee Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HaYCHUsT PYHKINH, TOCTPOEHHUE IrpauKOB
3HaueHUE PYHKIINH MHOTOYJICHOB C MCIOJIL30BaHUEM amlapaTa MaTeMaTHYeCKOr0 aHaIHn3a
Tema 7.10 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COePKAHUE 4
Haxoxaenne onTuMansHOTO
pe3yibTara € IIOMOIIbIO Haubonbiiee u HanMeHbllee 3Ha4eHHe QYHKINUN
NPOU3BO/JHOM B MPAKTHICCKHUX B ToM 4nciie npaKkTHYeCKHe 321aHUsA 4
3a1a4ax IIpakTnueckoe 3ansatue Ne 17 2
HaxoxaeHne onTuManbHOTO pe3ysibTaTa ¢ TIOMOIIBI0 TIPOU3BOJHON B MPAKTHYECKUX
3ajavax
[IpaxTuueckoe 3austue Ne 18 2
HaxoxJieHre onTUMaIbHOT0 Pe3yJIbTaTa ¢ MOMOIIbIO MPOU3BOJHON B MPAKTHYECKUX
Tema 7.11 Coaep:xaHue yueOHOro MaTepuaJia 2
Pemenue 3anau. [IpousBonnas ®opmynsl 1 npaBuia auddepenurposanus. Mccnegoanue GyHKINN ¢ TOMOIIBIO
GbyHKIMY, ee IpUMEHEHNE npou3BoiHOM. Hanbosbiiee 1 HauMeHblee 3HaueHne QyHKIUU
KonrtponsHast padora Ne 6
Paznen 8. [lepBooGpa3nas GpyHKIHHN, ee MPUMEHEHHE 14 OK 01, OK 02,
Tema 8.1 Conep:kanue y4eOHOIro MaTepuaa 2 OK 03, OK 04,
[TepBooOpasnas pyHKIHM. 3ajaya 0 BOCCTAaHOBJICHUH 3aKOHA JBMYKEHUS 110 U3BECTHOU cKopocTH. [loHsaTHe OK 05, OK 06,
[IpaBuna HaXOXKACHUS uHTerpupoBanus. O3HakKOMIIEHHE C TIOHSITHEM MHTerpalia U epBooOpa3Hoii U ee OK 07
epBOOOPA3HBIX MIPOU3BOIHOM, BBIYMCICHUE TIEpBOOOpa3HOi /it JaHHOU (yHKuuu. Tabmuia hopmys uist
HaX0XJAEeHUs NepBooOpa3HbIX. M3yueHne npaBuiia BEIUMCICHHSI TIEPBOOOpa3HON
Tema 8.2 Copep:xanne yaeOHOTo MaTepuana 2

[Tmomaas KpUBOIMHEHHON
tpaneuuu. @opmyiia Herorona-

Baﬂaqu, MPUBOAAIINEC K TOHATHUIO OIPCACIICHHOTO MHTCIPpaJia — O BBIYHMCIICHUHU IJIOIIaAn
KPUBOJIMHEWHOW TpaIeuu, 0 nepeMenieHu Touku. [lonsTre onpeneneHHoro nHTerpaia.
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JletitOHuIa

['eomerprueckuii u PU3NIECKUI CMBICT OTNIpeeieHHOro nHTerpana. ®opmyna HetoToHa-
JleitOHuma

Tema 8.3 Copep:kaHue y4eOHOTro MaTepuaa 2
Heonpenenexnusiii u [TonsATHE HEONIPENEIEHHOTIO HHTErpasla
ONpeJIETICHHBIN HHTETpaibl
Tema 8.4 Coaeprxanue yueOHOIro MaTepuaJa 2
[Tonsitue 06 onpeeneHHOM ['eomeTprueckuii CMbICH ONPEAEICHHOTO0 HHTETpalla
MHTETpaJie KaK IUI0Iaan
KPUBOJIMHEHHOW Tpareuu
Tema 8.5 IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COJIePKAHUE 4
OrnpeneneHHbIN HHTErPaJl B I'eomeTpuueckuit cmbica onpeneiaeHHoro uaterpana. ®@opmyna Hetotona-JleiiOnuna.
KU3HU Pemrenue 3a1a4 Ha MpUMEHEHUE MHTETPAJIa IS BEIYUCICHUS (PU3NIECKUX BETHUUH U
JIomaaei
B ToM 4nciie npakTHYecKHe 3AaHATHS
[IpakTuueckoe 3anstue Ne 19 2
OnpeneneHHblil MHTErpaj Npy PEeLICHUH PUKIaJHbIX 33a1a4
IIpakTnueckoe 3ansatue Ne 20 2
OmnpeneneHHblil MHTerpaj Npy pelieHUH NPUKIaJHbIX 3a1a4
Tema 8.6 Coaepxanue yueOHOIro MaTepuaa 2
Pemenue 3anau. [lepBooOpasnas | IlepBooOpasuas Gpyukimu. [IpaBuia HaxoxaeHus epBooOpa3HbiX. Ee npumeHnenne
(byHKLNH, ee TPUMEHEHNE KonrtposnbHast pabora Ne 7
Pa3nes 9. IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE 18 OK 01, OK 03,
Tema 9.1 Coaepixanue yueOHOro MaTepuaJa 2 OK 04, OK 07
OcHOBHbIE NIOHATHUSA ITpenmer crepeomeTpuu. OCHOBHBIE MOHATHUSA (TOUYKA, MPsIMast, INIOCKOCTh, IPOCTPAHCTBO).
CTEepEOMETPUH. OcHoBHbIe akcuOMBI cTepeomeTpui. [lepecekaroniuecs, napauienbHble U
Pacrnionoxxenue npsmsIx U CKpeluBaromuecs npsmsle. [Ipu3Hak v cBOMCTBA CKpeLMBaOIIUXCs PAMBIX. OCHOBHBIE
MJIOCKOCTEM MIPOCTPAHCTBEHHBIC (DUTYPHI.
Tema 9.2 Coaepxanue yueOHOro MaTepuaia 4
[TapannenbHOCTh NPSIMBIX, [Tapannensubie mpsiMast u TwIockocTh. Onpeaenenne. [Ipuznak. CpoiicTBa (¢ 2
IPSIMOM M TNIOCKOCTH, nokaszarenbcTBoM). [lapamienshsie miuockoctu. Onpenenenue. [Ipusnak. CoiicTa (c
IJIOCKOCTEH JI0Ka3aTeIbCTBOM).
Terparnp u ero snementsl. [lapamnenenunen u ero snemeHTsl. CBOMCTBA 2
MPOTUBOIIOJ0KHBIX TpaHel U TuaroHanen napamienenumnena. [locrpoenue ceueHuii.
Pemenue 3agau.
Tema 9.3 Conep:kanue y4eOHOro MaTepuaa 2
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[lepnieHIUKYIAPHOCTD MPSIMBIX,
IIPSIMOM U INIOCKOCTH,

IlepnennukynapHeie npsamele. [lapamiensHelie npsMble, TEPIEHANKYIIAPHBIE K IIOCKOCTH.
[Ipu3Hak nepneHAUKYJIAPHOCTH IPSIMOU U INIOCKOCTH. Jloka3aTensCcTBo. [leprnieHauKymnsap u

IIJIOCKOCTEH HaksIoHHas. [lepnenaukynsapHsle miockocTy. [Ipu3Hak nepneHaAnKyJIIpHOCTH IIOCKOCTEH.
JlokazarenbcTBO. PaccTossHME B IPOCTPAHCTBE
Tema 9.4 Copep:kaHue y4eOHOTro MaTepuaa 4
Teopema o Tpex Teopema o Tpex neprneHAuKyIsIpax. 2
NEPHEHANKYJIApax Yros Mexay npsMOil ¥ INIOCKOCTBIO. YTOJI MEKY IJIOCKOCTSMHU 2
Tema 9.5 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COACPKAHUE 4
[TapannenbHsie, Akcuomsl crepeoMeTpud. [lepneHauKyIsIpHOCTh PSAMOM U INIOCKOCTHU, TApAJLIIEIbHOCTD
MEPIICHINKYJISIPHBIE, JIBYX IIPSIMBIX, NEPIEHIUKYJIAPHBIX NIOCKOCTH, EPIEHAUKYISIPHOCTD INIOCKOCTEMN
CKpCIIUBAOTINC TIPAMBIC B TOM 4YMCJI€ IPAKTHYECKHUE 3AHATHSA 4
[Ipaktnueckoe 3anstue Ne 21. IlapanenbHble, NEPHIEHANKYIISAPHBIE IPSIMBIE. 2
IIpakTuueckoe 3anatue Ne22. CkpeluBaronue npsiMple 2
Tema 9.6 Coaep:xanue yueOHOro MaTepuaJia 2
Pemenne 3anau. IlpsamMeie n Pacnionoxxenue npsaMbIX ¥ IIIOCKOCTEN B IPOCTPAHCTBE. [leprieHIuKynsapHOCTD U
IJIOCKOCTH B IIPOCTPAHCTBE MapajuieIbHOCTh MPSIMBIX U TUIOCKOCTEH. CKpEIIMBAIOLINECs MPSMbIE
KonTponbnas padora No§
Pa3nen 10. KoopanHatbl 1 BeKTOPbI 16 OK 02, OK 03,
Tema 10.1 Conep:kanue yueGHOro MaTepuaJa 4 OK 04, OK07
JlekapTOBBI KOOpIMHATHI B JlekapTOBBI KOOPIMHATHI B IPOCTPAHCTBE. 2
npoctpaHcTBe. PaccrosiHue [Ipocreiimme 3axa4n B KOOpAUHATAX. 2
MEXy ABYMsI TOUYKAMHU. PaccrosiHue mexny 1ByMs TOUKaMH, KOOPJIMHATHI CEPEIUHBI OTPE3KA
Koopaunatsl cepearHbl OTpe3Ka
Tema 10.2 Coaepxanue yueOHOro MaTepuaa 6
Bexropsl B mpocTpancTBe. Yo | Bektopsl B mpocTpancTBe. CII0KEHHE U BEIUMTAHUE BEKTOPOB. Y MHOXKCHHE BEKTOpA Ha 2
Mexay BekTopamu. CKansipHOe YUCIIO.
IIPOU3BEJICHNE BEKTOPOB Kommianaphsie Bektopsl. CkansipHOe Mpou3BeeHIE BEKTOPOB. Pa3noxkeHnne BeKTopa 1no 2
TpEeM HEKOMIUIAHAPHBIM BEKTOPAM.
Koopannats! BEKTOpa, CKaIsIpHOE MPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YTOI MEXIY 2
BEKTOPAMH, YIOJl MEK1Y MPSAMOU U INIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMU. Y paBHEHUE
IIJIOCKOCTH. [ '€OMEeTpHUYECKHIl CMBICI ONIPEEIUTENS 2X2
Tema 10.3 IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE CO/IEePKAHUE 4
[IpakTHKO-OpUEHTUPOBAHHBIE KoopaunaTHast ninockocTs. Beruncienne paccTossHUM U MJI01AAEH Ha TIOCKOCTH.
3a/1a4yu Ha KOOPJMHATHON KonnuecTBeHHbIE pacyeThl
MJIOCKOCTH B TOM 4YHCJIe IPAKTHYECKHE 3aHATHUSA 4
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[TpakTrueckoe 3anstue Ne 23 2
KoopaunaTHas niaockocTs. Belunciienne paccTosiHUM Ha IUIOCKOCTH.
[IpakTuueckoe 3austue Ne 24 2
Beruncnenue mionianei Ha miocKocTy. KoimuecTBeHHbIE pacyeThl
Tema 10.4 Copep:kaHue y4eOHOIo MaTepuaa
Pemenue 3agau. Koopauuarsl u JlekapTOBBI KOOpJIMHATHI B TpOCTpaHCTBE. BekTophl B npocTpaHcTBe. CloKeHUE U
BEKTOPBI BBIUMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha yKciio. KoMIiaHapHbIe BEKTOPBI. 2
CkanspHoe pou3BeJIeHHE BEKTOPOB. Pa3iioxkeHue BeKTopa 1o TpeM HEKOMILIAHAPHBIM
BekTopaM. IIpocreiine 3anaun B koopauHaTax. KoopaHHATBI BEKTOpA, PACCTOSHUE MEKIY
TOYKaMHU, KOOPJAUHATHI CEPEIUHBI OTPE3KA, CKAISIPHOE MPOU3BEACHUE BEKTOPOB B
KOOpJMHATAaxX, YroJl MEK/Jy BEKTOPaMHU, YTroJl MEXAY NPSAMOH U IJIOCKOCTBIO, YTOJI MEXY
IJIOCKOCTSIMU
KonTponbhas padora Ne 9
Pazgen 11. MHOrorpaHHMKM M TeJIa BpaleHust 44 OK 01, OK 02,
Tema 11.1 Cojaep:xkanue yueOHOro MaTepuaJia 2 OK 03, OK 04,
Bepumnsl, pebpa, rpanu [MousiTre MHOTOrpaHHUKA. Ero ieMeHThI: BepIluHbl, pedpa, rpanu. [Iuaronans. CeueHue. OK 05, OK 06,
MHOTIOTpaHHMKa BrInyKiIble ¥ HEBBIMYKJIbIE MHOTOIPAaHHUKHI OK 07
Tema 11.2 Coaepixanue yueOHOro MaTepuaJa 2
ITpusma, ee cocTaBisIOLIKE, [Tonsarue npusmsbl. Ee ocHoBaHus 1 60koBbIe rpanu. Beicota nmpusmsl. [Ipsimas u
ceuenue. IIpsmas v mpaBuinbHas | HakioHHas npusMa. [IpaBunsHas npusma. Ee ceuenune
IIPU3MBI
Tema 11.3. Coaep:xaHue yueOHOro MaTepuaJia 2
[Tapannenenunen, kyo. Ceyenne | IMapanesnenumnes, CBOWCTBA MPSIMOYTOJILHOTO Napasuienenunena, kyd. Ceuenne kyoa,
Ky0a, napasuienenumnena napajuiesenunesna
Tema 11.4 Coaepxkanue yueOHOro MaTepuaa 2
[Inpamupa, ee coCcTaBISAIOIINE, [Inpamunpa u ee s3nemenTsl. Ceuenue nupamuasl. [IpaBunbHas nupamuaa. Y cedeHHas
ceuenue. [IpaBunbHasd nupamuaa. | mupamua
VYceuenHas nupamuaa
Tema 11.5 Conep:kaHue y4eOHOIro MaTepuaa 2
boxoBas u nonHas noBepxHocTh | [Tnomaas 60KOBOM U MONHOM MOBEPXHOCTH MPU3MBI, TUPAMHU/IBI
PU3MBI, TUPAMHU/IBI
Tema 11.6 Coaeprxanue yueOHOro MaTepuaJa 2

CummeTtpus B KyOe,
napajuieNienumnene, mpusme,
nUpamMuie

CumMeTpHsi OTHOCUTENBHO TOYKH, IPSIMOM, TIIIOCKOCTH. CUMMETpHs B KyOe,
napajiiejaenuieac, mpusmMe, nupaMmuac
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Tema 11.7 IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHUE 4
[Ipumepsl cummeTpuii B CummeTpusi B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY
npodeccun B TOM 4HcJie IPAKTHYeCKHe 3aHATHS 4
[Tpaktuyeckoe 3anstue Ne 25 Cummerpust B mpodeccun 2
[Tpaktrueckoe 3anstue Ne 26 Cummerpus B nmpodeccun 2
Tema 11.8 Coaeprxanue yueOHOIro MaTepuasa 2
IIpaBuibHbIC MHOTOTPAaHHUKH, UX | [JoHsTHE MPaBWJIBHOTO MHOTOTpaHHUKa. CBOWCTBA MPAaBUJIbHBIX MHOTOIPAHHUKOB.
CBOICTBa
Tema 11.9 Conep:xaHue yueOHOro MaTepuaJia 2
HuinHap, ero cocTaBisiomue. Hununaap u ero snementsl. CeueHue MUIMHApA (MapaiielbHOE OCHOBAaHHUIO U OCH).
Ceyenue nuummHapa PasBepTKa HuIMHIpa
Tema 11.10 Conep:xanue yueOHOro MaTepuaJia 4
Komnyc, ero cocrasistorue. Konyc u ero anementsl. Ceuenre KoHyca (mapaiieibHOe OCHOBAHUIO U MTPOXOSAIICE Yepes 2
Ceuenue konyca BEPIIHHY), KOHUYECKHE CEUCHHUSI.
Pa3Beprka nunmnapa 2
Tema 11.11 Coaep:xxanue y4eOHOro MaTepHuaJia 2
VYceuennslii konyc. CedueHue VYceuennslit konyc. Ero oOpa3syromas u Beicota. CeueHne yceueHHOro KOHyca
YCEUEHHOr'0 KOHYyCa
Tema 11.12 Coaep:xaHue yueOHOro MaTepuaja 2
Hlap u cdhepa, ux ceyeHus [Tap u chepa. Bzaumuoe pacnonoxenue chepsl u miockoctu. Ceuenue mapa, chepsl
Tema 11.13 Coaepxanue yueOHOIro MaTepuaa 4
[TonsTne 06 o6beme Temna. [Tonstre 06 oobeme Tena. OObeM Kyda U IPSIMOYToJIbHOTO Napamienenunena. O0bem 2
OtHomeHne 00beMOB MOJOOHBIX | MPU3MBI U IIHJIHHIPA.
Tel OTtHomeHne 00HEMOB OTIOOHBIX TeJl. ['€OMEeTpUYECKUi CMBICH ONIpeAeIUTeNs 3-TO 2
opsJIKa
Tema 11.14 Conep:kaHue y4eOHOIro MaTepuaJa 2
OO6bembl U IO u O06wembl mupamMuIsl U KoHyca. O0beMm mapa. [Tnomanyu noBepxHocTen Ten
ITOBEPXHOCTEN TeI
Tema 11.15 Coaeprxanue yueOHOro MaTepuaa 4
KoMmOuHaimi MHOTOIpaHHUKOB M | KomGUHAIMH F€OMETPUYECKUX Tl
Tl BpallICHIA B TOM 4McJie IPaKTHYecKHe 3aHATHS 4
IIpakTnueckoe 3ansatue Ne 27
[Tnouraau moBepxHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS 2
IIpakTnueckoe 3anstue Ne 28
OOBeMBbI MHOTOTPAaHHUKOB U TEJT BPAIICHHS 2
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Tema 11.16 IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHUE 4
I'eomerpuueckue koMOuHaIMuU Ha | Mcmoap30BaHHe KOMOUWHAIMI MHOTOIPAHHUKOB U TEJT BPAIICHHS B TPAKTHKO-
MPaKTHKE OPUEHTUPOBOYHBIX 3a]a4ax
B TOM 4McJje PAKTHYeCKHe 3aHATHSA 4
Ilpakmuueckoe 3anamue Ne 29 2
Hcnonp3oBanne KOMOMHAIIMI MHOTOTPAHHUKOB B MIPAKTHKO-OPUEHTHPOBOYHBIX 3a/1a4ax
Ilpakmuueckoe 3anamue Ne 30 2
Vcnonp3oBanne KOMOMHAIMI TeJ BpallleHHsl B TPAKTUKO-OPHEHTUPOBOYHBIX 33Jauax
Tema 11.17 Coaep:xaHue y4eOHOIro MaTepuaJia 2
Pemenue 3amay. Muororpanuuky | OObeMBI | IIIOMIAIN TIOBEPXHOCTH MHOTOIPAHHUKOB U TEJI BpAIICHUS
Y TeJla BpaLlECHUS Koumponvnas paboma Ne 10
Paspnen 12. MuoxkecTBa. J1eMeHThI Teopuu rpagos 8 OK 01, OK 02,
Tema 12.1 Coaeprxanue yueOHOro MaTepuaJa 2 OK 03, OK 04,
MHoxecTBa [Monsrue muoxectsa. [loaMuOXkecTBO. OnEpayu ¢ MHOKECTBAMU OK 05, OK 07
Tema 12.2 IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COJIePKAHUE 2
Onepanuu ¢ MHOXKECTBAMHU Omnepanuu ¢ MHOXeCTBaMH. PellieHne npukiajaHbIxX 3a/1ad.
B TOM 4HcJje MPaKTHYeCKHe 3aHATHSA 2
[IpakTuueckoe 3anarue Ne 31
Omnepanus ¢ MHOKecTBaMH. Perienne npukiaaHbIx 3a1a4
Tema 12.3 Conep:xaHue yueOHOro MaTepuaJia 4
['padsr [Tonsarue rpada. Cs3HbI rpad, 1epeBo, HUKI rpad HA MIIOCKOCTH 2
B TOM 4YHcJje MPAKTHYeCKHE 3aHATHSA 2
ITpakTuyeckas pabora Ne 32
Crnioco6sl 3amanusi rpadoB.
Tema 12.4 Conep:kaHue y4eOHOIro MaTepuaJa 2
Pemenue 3anau. MHoOxecTBa. Omnepanus ¢ MHOXecTBaMH. OnMcCaHue peabHBIX CUTYAINH ¢ TOMOIIBI0 MHOXKECTB.
['padbl 1 ux npuMeHeHHE [Ipumenenue rpados k pemenuto 3anad. KontponbHas padora Ne 11
Pazgea 13. JiemMeHTHI KOMOMHATOPUKH, CTATUCTUKHA U TEOPUH BEPOSTHOCTEH 24 OK 01, OK 02,
Tema 13.1 Coaeprxanue yueOHOro MaTepuaJa 4 OK 03, OK 04,
OCHOBHBIC TTOHSITHS [TepecTaHOBKH, pa3MEIICHUsI, COUCTAHHUS. 2 OK 05, OK 07
KOMOWHATOPUKH IlepecTaHOBKH, pa3MeIIEHHUs, COUETaHMS. 2
Tema 13.2 Conep:kanue y4eOHOTro MaTepuaJa 4
CobbITuE, BEpOATHOCTb COOBITHA. | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TEOPEMbI O BEPOSATHOCTH CYMMBI COOBITHIA. 2
CrnosxxeHue 1 yMHOKEHUE VYciioBHast BEpOSTHOCTh. 3aBUCUMBIEC M HE3aBUCUMBIE COOBITHSI. 2
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BEPOSATHOCTEMN TeopeMbl BEpOSITHOCTH MTPOU3BEICHUS COOBITHA.
Tema 13.3 IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE COJIeP:KAHME 4
BeposiTHOCTS B OTHOCHTENbHAs YaCTOTa COOBITHS, CBOUCTBO €€ YCTOHYMBOCTU. CTaTUCTHUYECKOE
npodecCHOHATBHBIX 3aauax onpezeneHue BeposiTHOCTU. OlleHKa BEPOSITHOCTU COOBITHUS
B TOM 4HcJie IPaKTHYeCKHe 3aHATHSA 4
Ilpakmuueckoe 3anamue Ne 33 2
BeposiTHOCTB B Ipo(hecCHOHANIBHBIX 3a/1a4ax
Ilpakmuueckoe 3anamue Ne 34 2
BeposiTHOCTB B Ipo(hecCHOHANIBHBIX 3a/1a4ax
Tema 13.4 Coaep:xaHue yueOHOro MaTepuaJia 4
JuckpeTrHas ciryyanHas Buapl cnyuaitneix BenmnuuH. Onpenenenre JUCKPETHOM CIIy4aifHOW BeJIMYUHBI. 2
BEJIMYMHA, 3aKOH €€ 3aKOH pacnpeereHus AMCKPETHOH ciy4yaiHoi BennuuHbl. Ee unciioBble XapakTepuCTUKU 2
pacrpeeseHus
Tema 13.5 Coaep:xanue y4eOHOro MaTepuaJia 2
3aauu MaTeMaTH4eCKON Bapuanuonnsiii psag. [lonuron yactot u ructorpamMma. CTaTUCTUYECKUE XaPAKTEPUCTUKU
CTaTUCTHUKH psiia HaOIr01aeMbIX JTaHHBIX
Tema 13.6 ITpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/IePKAHUE 4
CocraBnenue TabnuI U [Tepruunas 00paboTKa CTATUCTHUECKUX AaHHBIX. [ paduueckoe ux mnpecTaBicHHE.
Jyarpamm Ha IpaKTHKe HaxoxaeHne cpeTHuX XapakKTepUCTHK, HAOIIOAAEMbIX JaHHBIX
B TOM 4HcJie MPaKTHYeCKHe 3aHATHSA 4
IMpakTtuueckoe 3ausitue Ne 35 2
CocraBieHue TaONUI U JUarpaMM Ipu pelIeHuH NPUKIaIHbIX 3a1a4
[IpakTuueckoe 3ansarue Ne 36 2
CocraBieHue TabIUI U JUarpaMM MpHu pelieHUuH NPUKIAJHbIX 3a1a4
Tema 13.7 Coaeprxanue yueOHOro MaTepuaJa 2
Pemenne 3amad. DneMeHThI OnemeHThl KOMOUHAaTOpUKH. COOBITHE, BEPOSITHOCTH COOBITHA. ClI0’KEHUE U YMHOKEHUE
KOMOMHATOPUKH, CTATUCTUKH U BeposiTHocTel. KoHTposbHas padora Ne 12
TEOpUU BEPOSATHOCTEN
Pa3znen 14. YpaBHeHMs 1 HEPpABEHCTBA 20 OK 01, OK 02,
Tewma 14.1 Coaepxanue yueOHOIro MaTepuaJia 2 OK 03, OK 04,
PaBHOCHIBHOCTH YpPaBHEHUH U PaBHOCHIBHOCTH YpaBHEHUH U HepaBeHCTB. Onpenesernst. OCHOBHBIE TEOPEMBI OK 05, OK 06,
HEPaBEHCTB. PaBHOCHJIBHBIX TIEPEX0/IaX B YPABHEHUX M HepaBeHCTBaxX. OOIIHe METOIbI PEIICHHUS OK 07

OO0111e METOBI pelIeHus

ypaBHEHUI: IEPEX0]I OT PaBEHCTBA (DYHKIIHI K PAaBEHCTBY apTyMEHTOB ISl MOHOTOHHBIX
(YHKIHA, METO] pa3JIOKEHUS Ha MHOXHUTEIIH, METOJ] BBEJICHUS HOBOH TIEPEMEHHOM,
(GYHKIMOHATBLHO-TpaPUUECKUI METO
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Tema 14.2
I'paduueckuii MeTO peleHHs
ypaBHEHHIA, HEPABCHCTB

Conep:kanue y4eOHOIro MaTepuaa

OO1m1rie METObI pelIeHUs] HEPAaBEHCTB: TIepeXo 1 OT CPaBHEHUS 3HAUYCHUN (YHKIUHN K
CPaBHEHUIO 3HAYECHUH apryMEHTOB JJIsl MOHOTOHHBIX (DYHKIIMH, METO/I HHTEPBAJIOB,
¢byHkunoHaIBHO-Tpaduueckuii Metos. [ paduueckuii METo1 pelieHns ypaBHEHUHN U
HEpPaBEHCTB

Tema 14.3 Coaeprxanue yueOHOIro MaTepuaJa 4
VYpaBHEHMsI 1 HEPABEHCTBA C Omnpenenenue moayns. PackpbsiTie Moy o onpenenenuto. [Ipocreiiniie ypaBHeHus U 2
MOJlyJIEM HEPABEHCTBA C MOJYJIEM.
[IpuMeHeHre pPaBHOCUIIBHBIX IEPEX00B B ONPEACICHHBIX TUIIAX YPaBHEHUI U HEPABEHCTB 2
C MOJyJIEM
Tema 14.4 Coaep:xanue y4eOHOIro MaTepuaJia 2
VYpaBHEHMs U HEpaBEHCTBA C 3HakoMcTBO ¢ napameTpoM. [Ipocreiinne ypaBHEHHsI U HEPABEHCTBA € TapaMeTPOM
napaMeTpoM
Tewma 14.5 IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COJIePKAHUE 6
CocrasieHue u peieHue Pemenue TeKCTOBBIX 33Ja4 NPO(ECCHOHAIBLHOTO COAEPHKAHUS
npo(ecCHOHANBHBIX 3a/1a4 C B TOM 4YHCJIe IPAKTHYeCKHue 3aHATHA 6
MIOMOIIBIO YPaBHEHHUI IIpakTnueckue 3anaTus Ne 37 2
Perienue TekcTOBBIX 3a/1a4 MIPOPECCHOHATBHOTO COAEPIKAHUS
IIpakTnueckue 3anaTus Ne 38 2
Perienue TekcTOBBIX 3a/1a4 IPOPECCHOHATBHOTO COAEPIKAHUS
IIpakTnueckue 3anaTus Ne 39 2
PerieHne TeKCTOBBIX 3aJ1a4 NPOPECCHOHATBHOTO COAECPIKAHUS
Tema 14.6 Coaep:xaHue yueOHOro MaTepuaJia 4
Pemenue 3anau. YpaBHenus u OO1u1re MeTobI pelIeHus] ypaBHEHU. Y paBHEHUs U HEPAaBEHCTBA C MOAYJIEM H € 2
HEPaBEHCTBA napaMeTpami.
Hrorosoe 3anstue. IloBropeHne n3ydeHHboix TeM. [1oaroToBka K 3K3aMeH.
B TOM 4McJie NPaKTHYeCKHe 3aHATHS 2
IIpakTnueckoe 3ansatue Ne 40
OO01ue MeTobl peleHus] ypaBHEHU. Y paBHEHHs U HEPaBEHCTBA C MOJIYJIEM U C
napameTpamu
KoncyabTanun 2
IIpomexyTouHasi aTTecTauus B popMe IK3aMeHa 6
Beero | 308
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3. YcioBus peaju3anuu nporpaMMbl 0011€00pa3oBaTeIbHON JUCIHUILTHHbBI

3.1. TpeOboBaHusi K MUHMMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY 00eCIedeHUI0
Peanuzanusi mporpamMmbl AUCHUIUIMHBI TpeOyeT HaIW4Yus y4yeOHOro kaOuHeTa
MaTeMaTUKH, OCHAILIEHHOTO B COOTBETCTBUM C npriioxkenuem 7OOIL.

3.2. UndopManmonHoe odecnevyeHne o0yueHmst

Jist  peanm3anuu mporpaMmbl  OmOnmoTeuHbli  GoHI  oOpa3zoBaTEIBHOM
OpraHW3allMA JOJDKEH WMETh IeYaTHBIC W/WIU JJIEKTPOHHBIE 00pa3oBaTEIbHBIC U
nH()OpPMAITMOHHBIE  PECYpChl,  PEKOMEHIIOBAaHHBIE  JUIsl  WCIIONB30BAaHUA B
o0pa30BaTeNpHOM IpoILIecce, He CTapIle MATH JIET C MOMEHTA U3/IaHus.

3.2.1 OcHoBHas y4yeOHasi JUTEepaTypa

1. Kapm, A. II. Maremaruka: 0a30Bblii YpOBEHb : yueOHOE ITOcoOue : B 2 yacTax /
A. I1. Kapm, A. JI. Bepaep. — Mocksa : [Ipocsemenue, 2024 — Yacts 1 — 2024. —
319 ¢. — ISBN 978-5-09-108510-5. — TekcT : 21meKTpoHHbIH // JIaHb : 3IeKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/408779

2. Kapn, A. I1. Maremartuka: 0a30BbIil ypOBEHb : yueOHOE ocoOue : B 2 gacTax /
A. I1. Kapn, A. JI. Bepuep. — Mockaa : [Ipocsemnienue, 2024 — Yacts 2 — 2024. —
255 ¢. — ISBN 978-5-09-108511-2. — TekcT : a5eKTpoHHBIM // JIaHb : 3JI€KTpOHHO-
oubmmoteunas cuctema. — URL: https://e.lanbook.com/book/408782

3.2.2 JlonoJIHUTEJIbHAS JIUTEPATYPA

1. baepun, W.UW. Marematuka: yd4eOHUK ¢ TPAKTUKYM IS CPEIHETO

npodeccuonansHoro oodpazosanusi / U. W. baBpun. — 2-e uzn., nepepad. u gom. —
MocksBa : WM3marensctBo  FOpaiit, 2024.— 568 c.— (IIpodeccrnonanpHOE
obOpazoBanme). — ISBN 978-5-534-17016-0. — Tekct : DJIEKTpOHHBIA //

Oo0pa3zoBarenbHas miatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/537152

2. boromomoB, H. B. Marematnka. AnreOpa W Havalia aHamu3a. ba3oBwId
ypoBerb: 10—11 «kmaccel : y4eOHWUK i cpeaHero oOmero oOpaszoBaHws /
H. B. boromonoB. — MockBa: HWsmarensctBo  FOpaiit, 2024.— 241c.—
(ObmeobOpazoBatenbubiii  1ukiI). —  ISBN 978-5-534-16084-0. —  Tekcr
anekTponnbii  //  OOpasoBarenvHas  miarpopma  FOpaiit  [caliT]. ——
URL.: https://urait.ru/bcode/544860

3. I'yces, B. A. Maremaruka. ['eomerpus. ba3zossiii ypoBenb: 10—11 kmacchr :
y4ueOHMK I cpeanero oomiero obpazosanusi / B. A. I'yces, U. b. Koxyxos, A. A.
[TpoxodweB. — 2-e¢ u3x., ucnp. u non. — Mocksa : U3marensctBo HOpaiit, 2023. —
281 ¢. — (O6meobpazoBarenbublil uki). — ISBN 978-5-534-16085-7. — Texer :
anekTpoHHbi  // OOpa3zoBatenbHas 1iargopma FOpait [caiit]. — URL:
https://urait.ru/bcode/530392

4. Kpemep, H.III. Maremaruka [ KoJUle/ kel : ydeOHOe TocoOue IS
cpeanero npodeccruonanbHoro odpaszoranus / H. II1. Kpemep, O. I'. KoncrantuHoBa,
M. H. ®puaman ; noa peaakuueit H. III. Kpemepa. — 12-e uzn., nepepab. u gom. —
MockBa : M3marensctBo  IOpaiit, 2024. — 408 c.— (IIpodeccuonanpHoe
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obpaszoBanme). — ISBN 978-5-534-17852-4. — Tekcr : DNEKTPOHHBIH //
Oo0pa3zoBarenbHas miatdgopma FOpaiit [caiir]. — URL.: https://urait.ru/bcode/536272

5. Maremaruka: anreOpa W Hayajga MaTeMaTHYECKOTO aHaiu3a, T'e€OMETPHS.
Anrebpa M Hayaja MaTeMarudeckoro anammza. 10—I11 xmaccel : 0a30BBIH U
yrayOnéuublil ypoBHU : yueOHuk / . A. Anumos, FO. M. Konsirun, M. B. Tkauésa [u
ap.]. — 11-e uzn., crep. — Mocksa : IIpocBemenue, 2023. — 463 ¢. — ISBN 978-5-
09-107210-5. — TekcT : aaeKTpoHHbIH // JIaHb : 3JIEKTPOHHO-OMOIMOTEUHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/334391
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4. KoHTpOJIb M OlleHKA Pe3yJIbTATOB OCBOEHNs 00111e00pa30oBaTe/IbHOM

KonTtpoJbu

AUCHUIIJINHBbI

OII€CHKA PE3YIILTATOB OCBOCHUA

00111e00pa3oBaTeIbHOM

JTUCIUIUIMHBI PACKPBIBAIOTCS Yepe3 MUCHUIUIMHAPHBIEC PE3yJIbTaThl, HalpaBJICHHbIC Ha
dbopmupoBaHre OOLIMX KOMIIETCHIIMM MO pa3iesiaM M TeMaM COJAepKaHus yueOHOTo

MaTcpuajia.
Oo6mas/ THI 0O1lleHOYHBIX
npodeccuoHaJIbHAasI Paznen/Tema MepOonpUSTUSA
KOMIIE€TEHIIHS
OK 01. Beibupats P 1, Tems 1.1, 1.2, 1.3 11-0/c, 1.4, 1.5,1.6, 1.7 | TectupoBanue
CIIOCOOBI peIICHHS P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6 VYcrHbIl onpoc
3a1a4 P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7I1-o/c, | MaTteMaTH4eCKHI
npoeCCHOHATBLHON 4.8,4.9,4.10 JVKTaHT
eI TeIbHOCTH P 5, Temnr 5.1, 5.2 IT-o/c NunuBunyanbHas
MIPUMEHUTEITEHO P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-0/c, 6.7, | camocroATenbHAS
K pa3JIMYHbIM 6.8, 6.9, 6.10 IT-o/c, 6.11 pabora
KOHTEKCTaM P7, Temn1 7.1,7.2,7.3,74,7.5,7.6,7.7, 11- [IpencraBnenue
o/c,7.8,79,7.10,7.11,7.12,7.13,7.14, 7.15, pEe3ynbTaTOB

7.16 I1-o/c, 7.17
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6

IPAKTUYECKUX padoT
3amura TBOPUECKUX

P9, Temr1 9.1,9.2,9.3,94,9.5 pabor

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3amura

P11, Temsr 11.1, 11.2,11.3, 11.4,11.5, 11.6 I1- | uHaAUBUIYATBHBIX

o/c, 11.7 MIPOCKTOB

P12, Temm 12.1, 12.2 I1-0/c, 12.3, 12.4 KontponbHas padota

P 13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, Brimonnenue

13.6 IT-o/c, 13.7 SK3aMeHaIIMOHHBIX

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5, I1-o/c, | 3amaHwmit

14.6
OK 02. Ucnonb30BaTh P 1, Temsr 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, 1.6, 1.7 Tectuposanue
coBpemeHHsie cpeacTBa | P 3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4 YcTHbIH onpoc
MOMCKa, aHAJIN3a U P4, Temr1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, | MaremaTnuecKkuii
HWHTEpIpEeTaIu 48,49, 4.10 IUKTAHT
uHpopmanuu, u P 5, Temnr 5.1, 5.2 IT-o/c NunuBunyanbHas
nH(pOpMaIMOHHBIE P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 II-0o/c, 6.7, | camocrosiTenbHas
TEXHOJIOTUH JJIs 6.8,6.9, 6.10 IT-o/c, 6.11 paboTta
BEBITTIOTHEHUS 3a71a9 P7, Temm17.1,7.2,73,7.4,7.5,7.6,7.7, 11- [IpencraBnenue
npodeccnoHaNbHOMI o/c,7.8,79,7.10,7.11,7.12,7.13,7.14, 7.15, pe3yIbTaToOB
JEATEIbHOCTH 7.16 TI-o/c, 7.17 MPaKTHYECKUX padboT

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5 [1-0/c, 8.6

P9, Tems 9.1,9.2,9.3,94,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6 I1-
o/c, 11.7

P 12, Temsr 12.1, 12.2 IT-o/c, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5,

13.6 IT-o/c, 13.7

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5, I1-o/c,
14.6

3ammra TBOPUYECKUX
pabort

3ammra
WHIUBUTYaTHHBIX
MIPOEKTOB
KonTponbnas pabora
Brimonnenue
JK3aMEHAIMOHHBIX
3aJaHuM
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OK 03. [imanupoBaTh 1
peatn30BbIBATH
COOCTBEHHOE
npogeccuoOHaIBHOE U
JMYHOCTHOE Pa3BHUTHE,
NPEANPUHUMATEIBCKYIO
JeSITeTbHOCTD B
npodeccnoHaTBEHOM
cdepe, UCIIOTH30BATH
3HaHUS 10 (PMHAHCOBOM
IPaMOTHOCTH B

P1, Temsr 1.1,1.2, 1.3 11-0/c, 1.4,1.5,1.6, 1.7
P2, Temn1 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c,
4.8,4.9,4.10

P 5, Temsl 5.1, 5.2 IT-o/c

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-o/c, 6.7,
6.8, 6.9, 6.10 IT-o/c, 6.11

P7,Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7, 11-
o/c,7.8,79,7.10,7.11,7.12,7.13, 7.14, 7.15,
7.16 T1-o/c, 7.17

TectupoBanue
YcTHBIT onpoc
MaremaTruueckuit
JTUKTAHT
NunuBunyanbHas
CaMOCTOSITEeJIbHAS
paborta
IIpencrasnenue
pe3yJIbTaToB
IPAKTUYECKUX paboT
3aiuTa TBOPUECKUX

pasznuuHbIX xku3HeHHBIX | P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 T1-o/c, 8.6 pabor
CUTYalUsSIX P9, Temr1 9.1,9.2,9.3,94,9.5 3ammra
P 10, Temsr 10.1, 10.2, 10.3, 104 VHIUBUYAJIBHBIX
P11, Temer 11.1,11.2,11.3,11.4,11.5, 11.6 II- | npoekToB
o/c, 11.7 KonTtponpsHas padora
P12, Temnr 12.1, 12.2 I1-0/c, 12.3, 12.4 Brmonnenue
P 13, Temsr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, IK3aMEHaIIMOHHBIX
13.6 I1-o/c, 13.7 3aJaHui
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5, I1-o/c,
14.6
OK 04. DddexTuBHO P 1, Temsr 1.1, 1.2, 1.3 TI-0/c, 1.4, 1.5, 1.6, 1.7 | TecrtupoBanue
B3aHMMOJICHCTBOBATh U P2, Temn1 2.1,2.2,2.3,2.4,2.5II-o/c, 2.6 VYcTHBIN onpoc
paborats B koyuiektuBe | P 3, Temsr 3.1, 3.2, 3.3 TI-o/c, 3.4 MareMaTH4eCcKHi
1 KOMaHJIe P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,4.7I1-0o/c, | OIUKTaHT
48,49, 4.10 WunuBuayanbHas
P 5, Temnr 5.1, 5.2 IT-o/c CaMOCTOSITEIbHAs
P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-o/c, 6.7, | pabora
6.8,6.9, 6.10 IT-o/c, 6.11 [IpencraBnenue
P7, Temn1 7.1,7.2,7.3,74,7.5,7.6,7.7, 11- pe3yabTaToOB

o/c,7.8,79,7.10,7.11,7.12,7.13,7.14, 7.15,
7.16 IT-o/c, 7.17

NPaKTUYECKUX paboT
3aiuTa TBOPUYECKUX

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5 [1-o/c, 8.6 paboT

P9, Temr1 9.1,9.2,9.3,94,9.5 3ammura

P 10, Temsr 10.1, 10.2, 10.3, 10.4 VHIUBULYAJIBHBIX

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 II- | mpoekToB

o/c, 11.7 KonTponbHas padora

P 12, Temsr 12.1, 12.2 IT-o/c, 12.3, 12.4 Brimonnenue

P 13, Temsr 13.1, 13.2, 13.3 I1-o/c, 13.4, 13.5, IK3aMeHaIIMOHHBIX

13.6 IT-o/c, 13.7 3aJaHUuN

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5, T1-o/c,

14.6
OK 05. OcyiecTBasiTh P 1, Temsr 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
ycTHyIO ¥ TuckMeHnyio | P 4, Temn1 4.1, 4.2, 4.3,4.4,4.5, 4.6, 4.7 [1-o/c, | YcrtHBII onpoc
KOMMYHHUKAIMIO HA 4.8,4.9,4.10 MaremaTuueckuii
rOCyJIapCTBEHHOM P 5, Temst 5.1, 5.2 T1-o/c JIUKTaHT
si3pIKe Poccuiickoit P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-0/c, 6.7, | NaauBuayanbHas
denepanyu ¢ y4eToM 6.8, 6.9, 6.10 IT-o/c, 6.11 CaMOCTOATENIbHAS
0COOEHHOCTEN P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7 II-o/c, | pabora
COLIMAJILHOTO U 7.8,7.9,710,7.11,7.12,7.13,7.14,7.15,7.16 | IlpeacraBneHue
KYyJIBTYPHOIO IT-o/c, 7.17 pe3yJIbTaToB
KOHTEKCTa P 8, Temsur 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6 MPaKTHYECKUX padboT
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P9, Temsr 9.1,9.2,9.3,9.4,9.5

3anmra TBOPYECKHUX

P 10, Temnr 10.1, 10.2, 10.3, 10.4 pabor

P11, Temmr 11.1,11.2,11.3,11.4,11.5,11.6 3amura

IT-o/c, 11.7 WHUBUTYAJIbHBIX

P12, Temnr 12.1, 12.2 I1-0/c, 12.3, 12.4 MIPOEKTOB

P 13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, KontponbHas padora

13.6 IT-o/c, 13.7 Brimonnenue

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 IT-o/c, AK3aMEHAIlMOHHBIX

14.6 3aJaHUN
OK 06. IIposiBnaTh P 1, Temst 1.1, 1.2, 1.3 TI-0/c, 1.4, 1.5, 1.6, 1.7 | TectupoBanue
rpak1aHCKO- P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, | YcTHBIH onpoc
MaTPpUOTUYECKYIO 48,49, 4.10 MaremaTuueckuit
MO3HIIHIO, P 5, Temnr 5.1, 5.2 IT-o/c JUKTaHT
JEMOHCTPUPOBATH P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-0/c, 6.7, | NaauBuayanbHas
oco3HaHHOe mmoBeAeHue | 6.8, 6.9, 6.10 IT-o/c, 6.11 CaMOCTOSITEIbHAS
Ha OCHOBE P7, Temn1 7.1,7.2,7.3,74,7.5,7.6,7.7, 11- paborta
TPaJUIIMOHHBIX o/c,7.8,79,7.10,7.11,7.12,7.13,7.14, 7.15, [IpencraBnenue
00IIIeYeTIOBEYECKIX 7.16 IT-o/c, 7.17 pe3yabTaToOB

LIGHHOCTEH, B TOM
YUCJIE C YYETOM

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 11-o/c,

HPaKTHYECKUX PadoT
3auTa TBOPUYECKUX

rapMOHHM3AIUN 14.6 pabor
MEKHAIIMOHAJIBHEIX 1 3amura
MEXPEIIUTHO3HBIX WHIUBUIYaJIbHBIX
OTHOILEHUH, IIPOCKTOB
MIPUMEHSTh CTaHIaPThI KontponpHas pabora
AHTUKOPPYIIIUOHHOTO Brimonnenue
ITOBEICHUS 9K3aMCHALIMOHHBIX
3aJaHuN
OK 07. ConeiictBoBats | P 1, Temsr 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, 1.6, 1.7 Tectuposanue
COXPAHEHUIO P2, Temn 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6 YcrHbIil onpoc
OKpY>Karolleu cpenbl, P 3, Temst 3.1, 3.2, 3.3. TT-o/c, 3.4 MaremaTnueckui
pecypcocOepeKeHHIo, P4, Teme14.1,4.2,4.3,4.4,4.5,4.6,4.711-0o/c, | nuxTanT
MIPUMEHSITh 3HaHUSI 00 4.8,4.9,4.10 NunuBuayanbHast
W3MCHEHHUU KIINMAaTa, P 5, Temur 5.1, 5.2 IT-o/c CaMOCTOSITCIbHAS
TIPUHIIMIIBI P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-0/c, 6.7, | pabota
OEpEKITUBOTO 6.8,6.9, 6.10, IT-o/c, 6.11 [IpencraBnenue
MIPOU3BOJCTBA, P7,Temw 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1I-0o/c, | pe3ynabTaToB
3¢ pexTUBHO 7.8,7.9,710,7.11,7.12,7.13,7.14,7.15,7.16 | mpakTuyeckux padboT
JIENCTBOBATH B IT-o/c, 7.17 3amuTa TBOPYECKHUX
YpE3BBIYANHBIX P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5 II-o/c, 8.6 pabort
CUTYaLUIX P9, Tems 9.1,9.2,9.3,94,9.5 3amura
P 10, Temsr 10.1, 10.2, 10.3,10.4 WHIVUBUIYaTbHBIX
P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 I1- | mpoekToB
o/c, 11.7 KonTposnbnas pabora
P12, Temsr 12.1, 12.2 IT-o/c, 12.3, 12.4 Brinmonnenue
P 13, Temnr 13.1, 13.2, 13.3 I1-o/c, 13.4, 13.5, 9K3aMEHALIMOHHBIX
13.6 I1-o/c, 13.7 3aJaHui

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c,
14.6
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