OBIIIEOBPA3OBATEJIbHBIN IIUKJI

PABOYAS ITPOI'PAMMA
O YYEBHOMY IIPE/IMETY

YIIp.04 MATEMATHUKA

YpoBeHb: 0a30BblIil

Ilpogpeccuu (cneyuanvrnocmu):

09.01.04 Hanaguuk anmapaTHbIX U IPOrPaMMHBIX CPEACTB MHPOKOMMYHUKAIIMOHHBIX
CHCTEM

09.01.03 OnepaTtop HHPOPMAIIMOHHBIX CUCTEM U PECYPCOB

09.02.06 CeTreBoe U CUCTEMHOE aIMUHUCTPUPOBAHUE

10.02.05 Obecneuenne nHMHOPMAITMOHHON OE30MACHOCTH aBTOMATHU3UPOBAHHBIX CHCTEM
35.02.16 DxcruryaTalyst 1 pEMOHT CeIbCKOXO03UCTBEHHOW TEXHUKH W 000PYIOBaHUS
38.02.01 DxoHoMUKa U OyXranTepckuil yuer (1o oTpacisim)

15.01.38 Oneparop-HanagqrK METauI000padaTHIBAIOIINX CTAHKOB

13.01.10 3nexTpoMOHTEp MO PEMOHTY U OOCITYKHBAaHHUIO dIIEKTPOOOOpYya0BaHUS (IO
OTpacysiMm)

2026 r.



COT'JTACOBAHO YTBEPXIEHO
[Tpotokon Ne 10 ot 27.05.2026r. ITPUKA3 Nel1l8 ot 03.06.2026 r.

Pabouas mporpamma pazpaboTaHa ¢ y4eToM TpeOOBaHUMN:

(eaepajibHOTO TroOCYJIAPCTBEHHOT0  00Pa30BaTeJbLHOI0  CTaHAAPTA
cpeaHero o0mero oopasoBaHusi (IIpUKa3 MUHUCTEPCTBA OOpa30BaHUSA U
Hayku P® ot 17 masa 2012 r. n 413 (c u3MEeHEHUsIMH U JONOJHEHUSIMU 29
nekabpst 2014 r., 31 mexa6ps 2015 r., 29 utons 2017 r., 24 centsaops, 11
nekadps 2020 r., 12 aBrycra 2022 r.))

(denepanbHOii 00pa30BaTEeIbHON MPOrpaMMbl  CpeAHEro 00Iero
oOpa3zoBaHus (IIpuka3 MUHUCTEpPCTBA NpocBenieHus PO ot 23 Hos0pst 2022
r.n 1014)

(eaepaJibHOr0 TroCyJapCTBEHHOr0  00pPa30BaTeJbHOI0  CTaHAAPTA
CPEIHETO npo(eccuoHanbHOTO oOpa3oBaHus U npoduis
npodeccuoHanbHOTO 00pa30BaAHMUS:

09.01.04 Hanaguuk ammapaTHBIX M MPOTPAMMHBIX CPEICTB MH()DOKOMMYHHKAITMOHHBIX
CUCTEM

09.01.03 Oneparop nHGOPMALIMOHHBIX CUCTEM U PECYPCOB

09.02.06 CeteBoe 1 CUCTEMHOE aIMUHUCTPUPOBAHUE

10.02.05 Ob6ecnieuenue nHGOPMAITMOHHON 0€30MMACHOCTH aBTOMATU3UPOBAHHBIX CHCTEM
35.02.16 DkcruryaTaiysi 1 pEMOHT CEJIbCKOXO03MCTBEHHOW TEXHUKH W 000PYIOBAHUS
38.02.01 DxoHOMUKa M OyXrajTepcKHid yyeT (110 0Tpacisim)

13.01.10 DaeKTpOMOHTEp MO PEMOHTY M OOCIYKMBAHHIO 3JEKTpo0oOOpynoBaHMs (IO
OTpaCIISIM)

15.01.38 Oneparop-HanagquK METauI000padaTHIBAIOIINX CTAHKOB

Opranmzarnusi-pazpadotunk: ['TIOY TO «Tynbckuii kKomiemx npodecCuoHaIbHBIX
TEXHOJIOTUH U CEPBUCA»

PazpaboTuuku: 4ieHbl IUKIOBONH KOMUCCUU 00111€00pa30BaTeIbHBIX JUCIUILINH.



COJEP)KAHUE
OBIIAA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBbBI

CTPYKTYPA U COAEP)KAHUE YYEBHOI'O ITIPEJIMETA

YCJOBUS PEAJIN3ALIMA PABOYEN ITPOT'PAMMBI

KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
INPEJIMETA



1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
YIIp.04 MATEMATUKA

11. Mecto MCHUILIMHBI B  CTPYKTYpe OCHOBHOW  mnpodeccuoHAIbHOMI
o0pa3oBaTe/ibHOI NPOrpaMMbl
Y4eOHbI mpenMer VIIp.04 Marematuka sBiIsgeTcs 0053aTENbHON  YaCTHIO
o0mieoOpa3oBaresbHOrO IUKiIa obdpazoBarenbHOi mporpammbel CIIO B coorBercTBUE ¢ DT'OC
CIIO:
— 09.01.04 Hanmaguwk anmapaTHBIX W MPOTPAMMHBIX CPEACTB MH(POKOMMYHHKAIIMOHHBIX
CUCTEM
— 09.01.03 Oneparop nHGHOPMAITMOHHBIX CUCTEM M PECYPCOB
— 09.02.06 CeteBoe U CUCTEMHOE aIMUHUCTPUPOBAHUE
— 10.02.05 Ob6ecneuenre MHPOPMAIIMOHHOK 0€30TTaCHOCTH aBTOMATU3UPOBAHHBIX CUCTEM
— 35.02.16 DkcruryaTaus ¥ pEMOHT CEIbCKOXO03HCTBEHHOM TEXHUKH M 000PYIOBaHUS
— 38.02.01 OxoHOMHMKA U OYXTaATePCKUii yueT (TI0 OTPaCIISIM)
— 13.01.10 DaexTpoMOHTEp MO PEMOHTY M OOCIYKHBAHHUIO 3JIEKTPOOOOpyAOBaHUA (IO
OTpAacIIsiM)
— 15.01.38 Oneparop-Hayia YUK METAILII000Pa0aTHIBAIOIIMX CTAHKOB

1.2. e ¥ MIaHUpPYeMbIe Pe3yJabTAThl 0CBOEHHA YUeOHOI0 MpeaMeTa:
1.2.1. Hean:

Copmepxanne  mporpamMMmbl  00IIe00pa30BaTeNbHOM  MUCHUIUIMHBI  «MaTemaThka

HaIpPaBJIEHO Ha JIOCTUKEHHE pe3ysbTaToB ee U3YYEHUS
B coorBeTcTBUM ¢ TpeboBanusMu PI'OC COO c ydetoM npodeccroHaIbHON HarpaBlIeHHOCTH
droc CIIO. [TIpuopurerHpiMU LEIAMHA oOy4eHust MaTeMaTHUKe

Ha 6a30BOM YPOBHE ABIAOTCA

dbopMUpOBaHHE  IEHTPAIBHBIX  MATEeMATHYECKUX  TOHATUH  (YUCIIO,  BEJIMYWHA,
reomerpuueckass  (urypa, TnepeMeHHas, BEpOSITHOCTb,  (PyHKIMA), 00eCHeunBaIOIINX
IIPEEMCTBEHHOCTD M MEPCIIEKTUBHOCTh MAaTEMaTHYECKOTO 00Pa30BaHMs 00yJaOIIIXCS;

MOJIBEICHNE O0YYaroluXxcs Ha JIOCTYITHOM JUIsl HUX YPOBHE K OCO3HAaHHUIO B3aUMOCBS3H
MaTEMaTUuKN n OKpPYKarouiero mupa, IIOHUMAaHUueE MaTEMAaTHUKH
KaK 4acTH 001Iell KylIbTyphl YEJIOBEUECTBA;

pa3BUTHE  HHTEUIEKTYaJbHBIX M TBOPYECKMX  CIIOCOOHOCTEH  oOydarommxcs,
MIO3HABATEbHOM aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIIJICHUS, HHTEpeca K
HN3YUCHUIO MAaTCMAaTUKH,

¢dopmupoBaHre (PYHKIIMOHAIBHOW MaTeMaTHUYeCKOW IPaMOTHOCTU: YMEHHs PacIO3HABATh

MaTeMaTU4YeCKue aCIIEeKThI B peanbHbIX JKU3HEHHBIX CUTYyalHsIX
u pu U3Y4YECHUU JIPYTUX JACLIUIUINH, MPOSIBJICHUS 3aBUCUMOCTEN
U 3aKOHOMEpPHOCTEeH, (HOpMyTUpOBaTh WX Ha S3bIKE MAaTEMAaTHKH M CO3/JaBaTh MaTeMaTUYECKHE
MOJIENH, IIPUMEHSATh OCBOCHHBIN MaTeMaTU4YeCKUN arrapar

JUIS PEIICHHsS TPaKTUKO-OPHUEHTHUPOBAHHBIX 3a/ad, 3a1ad MpoPeCcCHOHATHHOM ESITEIBHOCTH,
MHTEPIPETUPOBATH U OIICHUBATH MOJTYYEHHBIE PE3YyIbTaTHI.

Jnsa pewenus 3a0au u docmudiceHus yeneu usyyeHus OUCYUNIUHbL 8 CUCTEMe CPEOHe20
npogheccuonanvHozo  obpasosanus, 6 pabouell NPOPAMME  8blOENEeHO  OCHOBHOE U

lDenepanbuas o0pasoBaTeNnbHas TMPOrpamMma CPERHEro oOmero oOpasoBanus «MaremaTukay, YTBEPKICHA
nprkazoM MuHHcTepeTBa npocsemienus Poccuiickoit @enepanuu ot 18 mas 2023 r. N 371.



npogheccuonanvbHo OpUEHMUPOBAHHOE cooeparcanue.
B ocnosnoe cooepoicanue exnouensl ce cooepaicamenvbHble TUHUU, KOMOpble Npediazaromcs OJis
0053amenbH020 U3yueHus edepanbHol 00pa308amenbHOU NPOSPAMMOl CpedHe20 00we2o
oopaszosanusi no Mamemamuke (6azoeviti yposensv). Ilpu pazpabomke pabouei npocpammvl
OUCYUNTUHBI, Npenooasameinb 6nNpage UIMEeHUMsb HOCIe008amMeNbHOCMb U 00beM Yacos,
OMBOOUMbBIUL HA U3VUEHUEe MeM OCHOBHO20 COO0EpHCaHUs OJisl YCMAHOBNEHUS MeNCNPeOMemHbIX
cesazell ¢ OpyauMu OUCYUNTUHAMU 00Weodpazo8amenbHo2o U 00uenpopeccuoHaIbHO20 YUKI08
yueonoeo naana OII CIIO.

Ocnognoe  cooepoicanue  paboyell nNpocpammvl  OUCYUNIUHBI,  0OPA308aMeNbHAs
OpeaHUu3ayus camMoCmosmMeNbHO pacuiupsenm memamuxol npogheccuoHarbHol HanpasieHHoCmu
(npogheccuoHanbHO  OPUEHMUPOBAHHBIM — COOEPHCAHUEM UIU  COOEPHCAHUEM  NPUKIAOHO20
MOOYIs), HeobXooumou Ol OanvHelueco ycneulnozo oceoenus odyyarowumucs OII CIIO.
Ilpenoodasamensy modicem 6viOpame cooepiicanue NPUKIAOHO20 MOOYISL U3 NPEOSONCEHHBIX
8APUAHMOB, 8 COOMBEMCMEUU C 0CODeHHOCmAMU  chepbl  OesmenvHocmu — OYOyuuUx
cneyuanucmos  uau - paspabomamev €20  CAMOCMOAMENbHO, UHMESPUPYsi  COO0epHCaHue
oucyuniunvl  «Mamemamuxay ¢ codepaicanuem 0OWeEenpopheccuoHaIbHbIX OUCYUNIUH U
npogeccuonanvuvix mooyreu OII CIIO ¢ yenvio @opmuposanus npogheccuoHaIbHbIX
KOoMNnemeHyuu.

1

1.2.2. [lnannpyemble pe3yJibTAThl OCBOECHHS 0011€00PA30BaATEJIbHON TUCUMILIUHBI B
coorBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBe ®T'OC COO

O6mue xomnereHimu (mamee — OK) u npodeccuoHanbHbie KOMIETEHIIUU
(manee — IIK) ®I'OC CIIO B cooTHECEHUU C JIMYHOCTHBIMH, METANPEIMETHBIMU
U TMpPEeIMETHBIMU pe3yibTaTaMu oO0yueHus 0a3oBoro ypoBHs (nmainee — IIPO)

®I'OC COO npencraBieHbl B Ta0IHIIE:



Kox v nanmenoBanue

Pe3ysabTarsl 00y4yeHus

(popmupyembIX

2 3
KoMIeTe Ml O0mme JucuuninHapHble
OK 01. Breioupats | JIuuHoCcTHBIE  pe3ynbTaThl  JOMKHBI  oTpaxkarh | [IP61. Bmagenue meromamu 1OKa3aTeNbCTB, alIrOpPUTMaMU
CrocoObl pelieHus 3aJad | B YaCTH: TPYIOBOTO BOCITUTAHUS: pemieHus 3aaay; ymeHue (GOpPMYIUPOBATH OIpeeIeHHUs,
npodeccuoHaIbHON - TOTOBHOCTb K TpPYAY, OCO3HAaHUE LIEHHOCTH | aKCUOMBl M  TEOPEMBI, IPUMEHATH UX, IPOBOAUTH
NEeSTEIbHOCTH MacTepcTBa, TPYy10Jito0ue; JIOKa3aTeNIbHbIE PACCYKICHUS B XO/€ PEIlICHUs 3a/1a4;
MIPUMEHHUTEITHLHO - TOTOBHOCTb K  aKTUBHOM  gesrtenpbHocTH | IIPG2. YMeHue onepupoBaTh NOHATUSMHU: CTENEHb YHUCIA,

K pa3JIMYHbIM KOHTCKCTaM

TEXHOJIOTHYECKON U COIMAIbHOM HampaBICHHOCTH,
CIOCOOHOCTh ~ MHHLMUPOBATh, IUIAHUPOBATh U
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO AE€ATEIbHOCTS;

- HHTEPEC K pa3andHbIM cepaM npodheccuoHaIbHOM
neaTeIbHOCTH/

- TOTOBHOCTb M CIIOCOOHOCTH K 0Opa3OBaHHIO
U caMo00pa30BaHUIO HAa MPOTSHKEHUU BCEH JKU3HU
MertamnpenmMeTHbIe Pe3yIbTaThl JOKHBI OTPAKATh:

OBnaneHue YHHUBEPCATbHBIMU y4eOHBIMU
MO3HABATEIILHBIMU JICHCTBUSMHU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITEIIBHO (dbopMynupoBaTh
U aKTyaJdu3upoBaTh MpodIeMy, paccMaTpHUBaTh

€€ BCCCTOPOHHE;
- YCTaHaBJIMBATb Cyn.[eCTBeHHHﬁ INPpU3HAK HJIN

OCHOBAaHUA JJIA CpaBHeHI/IH, KJ'IaCCI/I(bI/IKaHI/II/I
1 0000IIEeHMS;
- ompenenaTh IETd  JISATEIBHOCTH, 3aaBaTh

napaMeTpbl U KPUTCPHUU UX JOCTUIKCHUA,
- BBIABJIATH 3aKOHOMCPHOCTH MW HPOTUBOPCHUSA

JIOFapI/I(I)M quciia, YMCHUC BBINIOJJHATE BbIYUCIICHUC 3HaYCHHI

U TpeoOpa3oBaHMs  BBIPAKEHWH CO  CTENEHSAMH U
jgorapupmamu,  ImpeoOpa3oBaHUs  JPOOHO-pAllMOHAIBHBIX
BBIPAKCHMI;

ITP63. Ymenue onepupoBaTh MOHATUAMU: DPALUOHAIbHBIE,
UPPALMOHAJIBHEIE, IIOKa3aTeNbHBIE, CTEIICHHBIE,
JorapupmMuyecKue, TPUTOHOMETPUUECKHE YpaBHEHUs

Y HEPaBEHCTBA, X CUCTEMBI;

ITP65. VYmeHue omnepupoBaTh MOHATUSAMHU: paLMOHAIbHAS
GyHKIMSA, TOKa3aTenbHas (QYHKIMS, cTeneHHas (QyHKUus,
Jorapupmuueckas GyHKLHUs, TPUTOHOMETPHUUECKUE (PYHKIUH,
oOpaTHble (YHKIUH; YMEHUE CTPOUTHh TpapUKd H3YHYEHHBIX
GyHKUIMH, UCTIONB30BaTh TpapUKU MPH W3YYEHUH IPOLECCOB
U 3aBUCHUMOCTEW, NMpU pELIeHUH 3aJad U3 JPYTUx y4eOHBIX
IpPEeIMETOB M 3aJad U3 pealbHOM JKU3HH; BBIpaXKaThb
(dbopMynaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;

[TP66. YMmeHnue pemate TEKCTOBBIE 3a/1a4M Pa3HBIX THUIIOB (B
TOM 4YHCJI€ Ha TPOLEHTHI, JOJU U YacTH, Ha JBUKEHHE,
paboTy, CTOMMOCTH TOBAapOB W YCIYI, HAJIOTH, 33/Ja4d U3
o0nacTy ympaBlIeHUs JIMYHBIMU U CEeMEWHBIMH (MHAHCaMH);

200mue pe3ynbTaThl C(HOPMYJIUPOBAaHBI B COOTBETCTBHM C JIMYHOCTHBIMH M MeranpenMmeTHeIMH pesyinsTatamu PI'OC COO, B (OpMHPOBaHHMM KOTOPBIX Y4YacTBYET

obmeoOpa3oBaTenbHas AUCIUTUINHA.

S ucuuIIMHapHble pe3yabTaThl chOPMYIMPOBAHBI U IPOHYMEPOBAHBI B COOTBETCTBHMU ¢ TPEOOBAHUAMH K IIPEAMETHBIM pe3yabTaTaM 6a3osoro yposHs (ITPG) ®IOC COO (TTpukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penaxuus ot 27.12.2023 r.)




B pacCMaTprUBaCMBIX ABJICHUAX,
- BHOCUTH KOPPCKTHUBBI B ACATCIBbHOCTH, OLICHUBATDH

COOTBETCTBUEC  PE3YJbTAaTOB LECIAM, OLCHHUBATH
pUCKHA MOCICACTBHUI IeATCIbHOCTU
- Pa3BHUBATHb Kp€aTuBHOC MBIIIIJICHUE

MIPH PEIICHUU YXU3HEHHBIX MPOOIeM

0) 6a30BBIC UCCIIEAOBATEIIBCKUE JCHCTBUS:

- BJIQJICTh HaBBIKAMHU Y4€OHO-UCCIIEIOBATENHLCKON U
IIPOSKTHOM JIeATEIbHOCTH, HABBIKAMH pa3peIICHHS
npo0Jem;

- CIIOCOOHOCTH u FOTOBHOCTE
K CaMOCTOSITCIILHOMY IIOMCKY METOJIOB PEIICHHS
MPAKTUYECKHX 3ajad, NPUMEHCHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS

- BBIIBIATH  NPUYMHHO-CICACTBEHHBIC  CBS3H
U aKTyaJIM3upOBaTh 3aja9y, BBIBUTATh TUIIOTE3Y €€
pelieHus, HaXOIUTh apTyMEHTBI IS
JIOKA3aTeIbCTBA CBOWX YTBEPXKICHUH, 3aTaBaTh
napaMeTpsl U KPUTEPUH PEIICHHUS,

- aHaJIM3UPOBATh TIOJyYEHHBIC B XOJE pEIICHUS
3a/la4il  pe3yNbTaThl, KPUTHUYECKH OICHUBATh HX

JIOCTOBEPHOCTb, IIPOrHO3UPOBATH U3MEHEHUEe
B HOBBIX YCJIOBHSX;
pazpabarbiBaTh  IUIAH  pelIeHUs  MpoOJIeMbl

C YYETOM aHaiu3a HMEIOIIUXCS MaTepUuaIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

- yYMETb IEPEHOCUTh 3HAHHUSA B II03HABATEIBbHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACSITEIbHOCTH;

- yYMeThb UHTETPUPOBATh 3HAHUA W3 Pa3HbBIX
MPEAMETHBIX 00J1acTel;
- BBIIBHTaTh  HOBBIE  WJAEWU,  MpeJiarath

OpPUTrHHAJIbHBIC MTOAXOAbI U PCIICHUS
- CTaBUTb HpOGHeMBI U 3ada4u, OONYCKAKOUIUC

COCTaBJISITh BBIPAKEHHS, YpPaBHEHUS, HEPaBEHCTBA U UX
CHCTEMbI II0 YCIIOBHIO 3aJauyl, HCCIEIOBATh IIOJIy4EHHOE
pelIeHue U OLCHUBATh PaBION0100HOCTh PE3YIIFTATOB;
ITP69. YmeHue omnepupoBaTh MOHATHSAMH: TOUYKa, MpAMasd,
IUIOCKOCTb, HPOCTPAHCTBO, JBYTPaHHBIN yrodi,
CKPEIUBAIOIINECS npsIMbIe, napajieIbHOCTh u
NEePHECHANKYISIPHOCTh HPSAMBIX M IIJIOCKOCTEH, Yrol MEXIy
HPSMBIMH, YTOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, ~ PacCTOSIHUE OT TOYKM JO IUIOCKOCTH,
paccTosHWE  MEXAYy  TNPSAMBIMH,  PAaCCTOSHUE  MEXKIY
IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh NpPU PEIICHUU 3a/ad
u3ydeHHble (AKTBI M TEOpEeMbl I[UIAHUMETPUHU; YMEHHE
OLICHUBATH pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;

[1P610. Ymenue omepupoBaTh MOHSATHSAMHU: MHOIOTPAHHUK,
CeYCHWE MHOTOTpaHHHMKA, KyO, Mapaieenumnes, Ipu3Ma,
nupamuia, (uUrypa W TMOBEPXHOCTh BpAIICHUS, IHIHHID,
KOHYC, 1map, chepa, cedeHuss (GpuUrypsl BpaleHHsl, MIOCKOCTb,

Kacaromasicsi  cepbl, IWIMHApPA, KOHYyca,  IUIOHIA]b
MOBEPXHOCTH MHUPAMUJIBI, TPHU3MBI, KOHyca, UWIHHJpA,
miomaas  cdepsl, o0beM  KkyOa,  NPSMOYTOJIHHOTO

napajuleJienunes1a, TUpaMuIbl, MPU3Mbl, LUIMHIpA, KOHYCA,
mapa; yMeHue u300pa)xkaTb MHOTOTPaHHUKH U IMOBEPXHOCTU
BpAlllEHUs, UX CEYEHMsI OT PYKH, C IOMOIIBI0 UYEPTEIKHBIX
MHCTPYMEHTOB M DJJIEKTPOHHBIX  CpEJACTB;  yMEHHE
pacrno3HaBaTb ~ CHUMMETPHUIO B  IPOCTPAHCTBE; YMEHHE
pacro3HaBaTh NPaBUIIbHBIE MHOTOIPaHHUKH;

[1P611 VYwmeHue omnepupoBaThb MOHATUSMH: JIBI)KEHHE B
MPOCTPAHCTBE, IMOA0OHBIE (UIYphl B  IPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOLIEHHWE IUIOLIAJEH IOBEPXHOCTEH U
00beMOB MOJOOHBIX GUTYp MPH PEILICHUHU 3a/1aY;

I1P612. VYMeHue BBIYHUCIATH T€OMETPHUUECKUE BEITMUMHBI
(mmuHaA, yros, IUIONIAb, O0BEM, IUIONIAAL IOBEPXHOCTH),
UCMOJIb3Ysl N3yUEHHBIE (POPMYIIBI U METO/IBI,




CHOCOOHOCTh ux UCIIOJIb30BaHUS
B [I03HABATEJIbHON U COLUAIbHON IPAKTUKE
OBnaneHne  yHHMBEpPCAJIbHBIMU  PETYJIATUBHBIMU
JNEHCTBUSIMU: @)  CaMOOpraHM3anus:  JAejaTh
OCO3HaHHBII BBIOOpP, apryMEeHTUPOBaTh €ro, Opartb
OTBETCTBEHHOCTH 3a peLICHUE

[TP613. YMeHue omepupoBaTh MOHITHAMHU: TPSIMOYTOJbHAS
CUCTEMAa  KOOpJAMHAT,  KOOpAMHAThl  TOYKH,  BEKTOD,
KOOPJMHATBl BEKTOPA, CKAJSIPHOE MPOU3BEACHHE, YTOJ MEXKIY
BEKTOpaMM, CyYMMa BEKTOpPOB, IIPOM3BEICHUE BEKTOpa Ha
YHCIIO; HaXOJUTb
C TIOMOIIbI0 HU3YyYEHHBIX (DOPMYNT KOOPIMHATHI CEpeIUuHBI
OTpe3Ka, PacCCTOSHUE MEX]y IBYMS TOUKAMU;

[1P614. YMeHue BbIOMpaTh MOAXOAAIIUN W3YYEHHBIH METOJ
JUTSL peLIeHUs 3a/la4yM, pacro3HaBaTh MaTeMaTHUeCKUe (aKThI
¥ MaTeMaTHYECKHUEe MOJAEITH B NPUPOAHBIX M OOIIECTBEHHBIX

SBJICHUSX, B MCKYCCTBE, YMEHHE MPHUBOJUTH IPUMEPHI
MAaTE€MaTU4eCKUX  OTKPBITUA  POCCHMCKOM M MUPOBOHU
MaTeMaTHYeCKOW HayKu
OK 02. HWcnonb3oBath | JIMYHOCTHBIE pe3ylbTaThl MOJDKHBI oTpaxkarb B | [IP64. VYmenuwe omepupoBaTh MOHATHAMHU:  (DYHKIMS,
COBPEMEHHBIE  CpEJICTBA | YaCTH: LIEHHOCTH HAyYHOI'O MIO3HAHUS: HerpepbiBHAass — (YHKLUMSA, [POU3BOAHAsA, IepBOOOpa3Hasd,
IIOWCKa,  aHamm3a U | -cOPMHUPOBAHHOCTh MHUPOBO33PEHUS, | ONpPEICIICHHBI HHTErpall; yMEHHEe HaXOIWTh MPOHM3BOTHBIC
UHTEpIpeTaluu COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO | 3JIEMEHTapHBIX GbyHKUUH, UCTOJb3Ys CIpaBOYHbBIE
uHpOpMaIuy, M | pa3BUTHA HAayKH W OONIECTBEHHOW TMPAKTHKH, | MaTEpUabI; HCCIIeIOBATh
UH(POPMaLMOHHbIE OCHOBAHHOTO Ha Jasore KyJIbTyp, | B TpocTedmux ciydyasx (yHKIMH Ha MOHOTOHHOCTb,
TEXHOJIOTUH Uil | COCOOCTBYIOIIETO OCO3HAHHMIO CBOEr0 MeCTa B | HaXOIUTh HAMOOJNbINIME W HAUMEHBIINE 3HAYCHHS (QYHKIWH;
BBITTOJIHEHUS 3ajjay | MOJUKYJIBTYPHOM MUDE; CTPOUTH IpaKU MHOTOYJICHOB C MCIIOJIb30BAaHHEM ammapara
npodeccruoHanbHON MertarnpenmMeTHbIe pe3yIbTaThl JOKHBI OTPAKATh: MaTeMaTHYECKOTO  aHajh3a; NPUMEHSTh  TPOU3BOIHYIO
JeSITeIbHOCTH Ognanenue YHUBEPCAIbHBIMU y4eOHBIMU | MPH pEIIeHUH 337a4 Ha JBU)KEHUE; pellaTh MPaKTUKO-

MI03HABATEIbHBIMA JICHCTBHUSIMH:

B) paboTta ¢ uadopmarmeii:

- BIAJIETh HABBIKAMH TOJNy4eHHs] WHPOPMAIMHA W3
UCTOYHHUKOB  Pa3HbIX THUIOB, CaMOCTOSITEIbHO
OCYIIECTBIISITh TOWCK, aHAN3, CUCTEMAaTU3aIHI0 U
UHTEpHpeTalnio HHPOPMAIIUK Pa3IMYHbIX BHIOB U
dbop™m mpeacTaBIeHNUS;

- CO03/1aBaTh TEKCThl B pa3JIMuYHBIX Qopmarax ¢
y4eTOM Ha3HA4YeHUs WHPOpPMANUK U  IEIIEBOU
ayJUTOpUHU, BBIOMpas  ONTHMAJIbHYIO  Gopmy

OpUEHTUPOBAaHHBIE 33Jaud Ha HAWOOJbLIME U HAUMEHbIINE
3HAYEHMUs], HA HAXO0KJICHUE ITYTH, CKOPOCTU U YCKOPEHHUS

[1P66. YMmenue pemaTh TEKCTOBBIE 33/JaYd Pa3HBIX TUIOB (B
TOM 4YHCJI€ Ha TPOLEHTHI, JOJM M YacTH, Ha [BUKECHHE,
paboTy, CTOMMOCTb TOBAapOB W YCIYI, HAJIOTH, 3aJa4d H3
o0nacTu ympaBieHHs JIMYHBIMH M CEMEHHBIMU (UHAHCAMM);
COCTABJISITh BBIPAKEHHUsI, YPABHEHUS, HEPABEHCTBA MW HX
CHUCTEMBI II0 YCJIOBHMIO 3aJayM, HCCIENO0BATH IIOJY4EHHOE
pelleHre 1 OLeHUBATh MPaBIONOA00HOCTh PE3YIbTATOB;

IIP67. VYmeHue omnepupoBaTh TMOHITHUSMHU:  CpEIHEE




MMPEACTABIICHUA U BU3yallU3allul,

- OLICHUBATb AOCTOBCPHOCTD,
I/IH(l)OpMaHI/II/I, (S¢ COOTBETCTBHEC
U MOPAJIbHO-3TUYCCKHUM HOPpMaM;,

- HUCIIOJIB30BAThb cpe€acTBa I/IH(l)OpMaI_II/IOHHBIX
U KOMMYHUKAIIHOHHBIX TEXHOJIOTHII B peicHUN
KOTHHUTHUBHBIX, KOMMYHHKATHUBHBIX
U  OpraHru3allMOHHBIX  3ada4 C CO6JIIOI[€HI/I€M
Tpe6OBaHI/II71 OProHOMHKH, TCXHUKHU 6630H3CHOCTI/I,

JICTUTUMHOCTD
IIpaBOBbIM

apuMeTHYECKOe, MeIuaHa, HauOoNblIee W HauMEHbIIee
3HAYEHUS, pa3Max, JAHUCIEPCHs, CTAaHIAPTHOE OTKIOHCHHE
YHCJIOBOTO Ha0oOpa; yMEHHE W3BJICKaTh, WHTECPIPETHPOBATH
nH(pOpMaIINIO, MPEACTABICHHYIO B Ta0IMIIaX, HA TUarpaMMax,
rpaduKax, OTPaXKAMIIYK CBOMCTBa PEAIBHBIX IPOILECCOB
U SIBIICHUH; TIPEIICTABIATh HHPOPMAIUIO C MOMOIIBIO TAOJIHIL
U JMarpamM; HCCIIEOBAaTh CTAaTUCTHYECKHE TAHHBIC, B TOM
qrclie ¢ TPUMEHEHUEM IpapuuecKux METOJIOB U SJIEKTPOHHBIX
CpPE/CTB;

TUTHEHBI, pecypcocOepexkenusi, mnpaBoBeix u | [IP614. YMenue BbIOMpaTh MOAXOMSIIIMA W3YYECHHBIM METOJ
STUYECKMX  HOpPM, HOpPM  HMHGOPMAIMOHHOMN | JUIsl pelIeHUs 3a/ladyd, paclo3HaBaTh MaTeMaTHUeCKHe (haKThl
0e30MmacHOCTH; U MaTeMaTHYECKHE MOJCIU B MPUPOIHBIX M OOIIECTBEHHBIX
- BJIaJIETh HABBIKAMM pACIIO3HABAHUSA W 3allUTHI | SIBJICHUSAX, B MCKYCCTBE, YMEHHUE IPUBOJUTH IPUMEPHI
uHpopManuy, HWHOOPMAIMOHHOW  OE30MACHOCTH | MAaTEMATHYECKUX  OTKPBITHH  POCCHUHCKOH W MHUPOBOU
JUYHOCTH MaTE€MaTUYeCKON HAyKu
OK 03. [TIlnanupoBatrh | JIMUHOCTHBIE pe3yibTaThl JTOJDKHBI — oTpaxaTh | [IPGl. Bmamenue meromamMu J0Ka3aTenbCTB, alTOPUTMaMU
u peaNn30BbIBaTh | B YACTU: IyXOBHO-HPABCTBEHHOT'O BOCIIMTAHMUS: pemieHus 3aaay; yMmeHHe (GOpPMYIUPOBATH OIpEIeICHHs,
coOCTBEHHOE - c(opMUpPOBaHHOCTh HPABCTBEHHOTO CO3HAHUS, | AKCHOMBI U TEOPEMbI, TMPHUMEHSITh MX, MPOBOJUTH
npodeccuoHanbHOe ATUYECKOTO OBEACHUS; JIOKa3aTeNbHbIE PACCYKJIEHUS B XOJ€ pEeUICHUs 3a/1ay;

U JIMYHOCTHOE Da3BHUTHE,
MpeIpPUHIMATETbCKYIO
JeSITeTbHOCTD

B npodeccuoHaIbHON
chepe, WCII0JIH30BATh
3HaHUS 1O  TPaBOBOM
" ¢dbuHaHCOBOMI
IPaMOTHOCTH

B Pa3JIMYHBIX KU3HEHHBIX
CUTYaIUIX

- CIOCOOHOCTH OLICHMBATh CHUTYAIlMI0O U MPUHUMATH
OCO3HAHHBIE PEIICHUs], OPUEHTUPYICh HA MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HaHWE JHUYHOrO BKJIaJa B IOCTPOCHHUE
YCTOMYMBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOILIEHHE K CBOMM POIUTENSIM U
(W) ApyrMM 4YjeHaM CEeMbH, CO3JIaHUI0 CEMbH Ha
OCHOBE  OCO3HAHHOTO  MPHUHATHUS  LIEHHOCTEH
CEMEMHON KU3HH B COOTBETCTBHUHU C TPAAUIHUIMHU
HaponoB Poccuy;

MertanpeaMeTHbIC PE3YIbTaThl JOJDKHBI OTPAXKaTh:
OBnajeHue  YHUBEPCAJIbHBIMU  PETYISTUBHBIMU
NEUCTBUSIMU:

a) cCaMOOpTraHMu3alUs:

[1P64. VYmenue onepupoBaTb MNOHATHAMH:  (QYHKIMS,
HempepbiBHass  (yHKUMSA, TPOU3BOAHASA, IepBoOOpa3Hasd,
ONpEENICHHbI HHTErpan;, yMEHHE HaXOJAWUThb HPOU3BOJHBIE
AJIEMEHTapHbBIX GbyHKUUH, UCIIOJIB3YS CIIPaBOYHbIE
MaTepuaibl; MCCIeA0BaTh B MPOCTEUIINX cClydasx (DyHKUIUU
Ha MOHOTOHHOCTb, HaXOAMThb HauOOJbIINE M HAMMEHBIINE
3HaueHus (QyHKUIUH; CTPOUTh TIpadUKM MHOTOUWIEHOB C
UCIIOJBb30BaHUEM  amnmapara MaTeMAaTH4YECKOrO — aHalu3a;
MIPUMEHSTh MIPOU3BOIHYIO
OpU pelieHUM 3aJad Ha JBIDKEHHE; pellaTh MPaKTHUKO-
OpUEHTUPOBAaHHBIE 33Jaud Ha HAWOOJbLINE M HAUMEHbIINE
3HAYEHMS, HA HAXO0XIEHUE IIyTH, CKOPOCTH U YCKOPEHUS

[1P65. YmeHue omnepupoBaThb MOHITHSIMH: pPallMOHAIbHAS
¢GyHKIMs, TOKa3zaTenbHas (YHKIMs, cTeneHHas (QYyHKIus,




- CaMOCTOSTENIbHO OCYIIECTBIISITh [MO3HABATEIbHYIO
JESITEIIbHOCTD, BBISBISAT NPOOJIEMBI, CTaBUTh U
dbopmynupoBath COOCTBEHHBIE 3a/1a4n B
00pa3oBaTeNbHON JICSATEIBHOCTA M SKU3HEHHBIX

CUTyallUsIX; CaMOCTOSITEIbHO COCTaBIATh IUIaH
peiieHuss MmpoOJIeMBI ¢ Yy4ETOM  HMMEIOIIUXCS
pecypcoB,  COOCTBEHHBIX  BO3MOXHOCTEH U

IPEIIOYTEHUH; 1aBaTh OLIEHKY HOBBIM CUTYaLIUsM;
CHocoOCTBOBaTh (OPMHUPOBAHUIO M IPOSBICHUIO
HIMPOKOM 3pyIMLMK B Pa3HBIX OOJACTSIX 3HAHUM,
IOCTOSIHHO TMOBBIILIATh CBOM 00pa3oBaTeNbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh IpPHUEMbl pPEQIEKCUU JUIsl OLIEHKH
CUTYallU{, BBIOOpA BEPHOTO pEILICHMS;

- yMeTb OIICHMBaTb pPHUCKU U CBOEBPEMEHHO
IIPUHUMATD PELIEHUS 110 UX CHUKECHHUIO;

B) SMOLIMOHAIbHBIA HHTEIEKT, MPEeANoIararuuil
c(hOpMUPOBAHHOCTE:

BHYTPEHHEN MOTHBAIMH, BKIIOYAIOIIEH CTpEMIICHHUE
K JOCTHXKEHMIO LEeId M yCIexy, ONTHMHU3M,
MHUIMATUBHOCTh, YMEHUE JEMCTBOBATh, UCXOMAS U3
CBOMX BO3MOXHOCTEM;

- SMIIaTUH, BKJIOYAIOMIEH CIIOCOOHOCTH IMOHUMATh
AMOLIMOHAIBHOE COCTOSIHME JIPYI'MX, YUYUTBIBATh €T0
IPU OCYIIECTBJIEHUHM KOMMYHUKAIIUH, CIIOCOOHOCTD
K COUYBCTBUIO U CONEPEKUBAHUIO;

- COIIMAJIbHBIX HABBIKOB, BKJIFOUAOIIUX CIIOCOOHOCTh
BBICTPAauBaTh OTHOLIEHHWS C JPYTMMH JIIOJbMH,
3a00TUTbCA, TPOSBIATH HHTEpPEC U pas3peniarb
KOH(JIUKTBHI

jorapupmuueckas GyHKLUs, TPUTOHOMETPHUUECKUE (PYHKIUH,
oOparHble (YHKIMH; YMEHHE CTPOUTHh IpaduKd H3yYCHHBIX
GyHKUMH, UCIIOIB30BaTh I'papUKU MPH W3YYEHUH IPOLECCOB
U 3aBHCHMOCTEH, MPHU pPEHICHUH 3a/1a4 U3 JAPYrHX Y4eOHBIX
OpeIMETOB M 3a7ad U3 peajbHOM JKM3HM; BBIpaXarTb
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETHUYNHAMU;

[TP66. YMeHue pemiaTh TEKCTOBBIE 3aJa4M PA3HBIX THIIOB (B
TOM 4YHCJIE€ Ha TMPOLEHTHI, JOJW W YaCTH, Ha JBW)KCHUE,
paboTy, CTOMMOCTb TOBAapOB W YCIYI, HAJIOTH, 33Ja4d U3
o0iacTu ympaBieHHs JIMYHBIMH M CEMEHHBIMU (PHUHAHCAMH);
COCTaBJIATh BBIPAXKEHMS, YPaBHEHHs, HEpPaBEHCTBA M UX
CHCTEMBI TI0 YCJOBUIO 3a/la4yd, HCCIEAOBATh IOIYYEHHOE
pelleHre U OLEHUBATh MPaBAONOJ00OHOCTh PE3yIbTAaTOB;

I[IP67. YmeHue  omnepupoBaThb  IOHATUSIMHU:  CpEJHEE
apupmeTHyecKoe, MenuaHa, HauOonblliee M HauMEHbIee
3HAQYEHMs], pa3Max, JAHUCIEPCUs, CTAHIAPTHOE OTKJIOHEHME

YHUCIOBOrO Habopa; yMEHHME H3BJIEKaTh, WHTEPIPETHPOBATH
nH(pOpMaIKIo, TPEACTABICHHYIO B TabMUIIax, HAa JUarpaMMax,
rpagukax, OTPa)aloIllyl0 CBOMCTBAa pealibHBIX IPOLECCOB
U SBJICHUH; MPEICTaBIATh HHPOPMAIUIO C MOMOIIBIO TAOJINIL
U AuarpaMmm; HMCCIEA0BaThb CTaTUCTHUYECKHE IAHHBIE, B TOM
quciie ¢ IPUMEHEHUEM IpapuuecKux METOJ0B U 3JIEKTPOHHBIX
CPEJICTB;

[TPG8. YmMenne omepupoBaTh MOHSATHUSMU: CIyYaWHBINA OIBIT
U cllyyailHOe COObITHE, BEPOSITHOCTb CIy4alHOTO COOBITHS;
YMEHHE BBIUHCIATH BEPOSTHOCTH C  HCIOJIB30BAaHHEM
rpadMuecKux METOAOB; NMPUMEHATH (OPMYJIbI CIOXEHUS U
YMHOXEHHUSI  BEpOSITHOCTEH, KOMOWHATOpHBIE (aKThl H
dopMynIbl TpHU pEIHIEeHUWH 3a7ad; OLEHMBATh BEPOATHOCTH
peasibHbIX ~ COOBITUH;  3HAKOMCTBO  CO  CIy4allHBIMH
BEJIMYMHAMHU; YMEHHME IPUBOAUTH MPHUMEPHl IPOSIBICHUS
3aKOHa OOJIBIINX YKCEN B IPUPOIAHBIX

Y OOIIECTBEHHBIX SIBJICHUSX;
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[1P614. YMeHue BbIOMpATh MOAXOMSIIUA WU3YYCHHBIA METOJ
JUTSL PEIISHUs 3a/1a4y¥, Paclo3HaBaTh MAaTEMaTHUYECKHE (PaKThI
U MaTeMaTHYeCKHe MOJENU B MPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSIX, B MCKYCCTBE; YMEHUE MPUBOAUTH MPUMEPHI
MaTeMaTUYECKUX  OTKPBITUH  POCCUHUCKOM M MUPOBOH
MAaTE€MaTU4YeCKON HAyKu

OK 04. DddexrtuBHO
B3aUMOJCHCTBOBATh

1 paboTaTh B KOJUICKTUBE
1 KOMaHe

JlngHOCTHBIE pE3yJabTaThl JODKHBI OTPaKaTh B
YacTH: IICHHOCTH HAy4YHOTO TO3HAHUS: OCO3HAHHE
[EHHOCTH HAay4YHOW JeATeIbHOCTH, TOTOBHOCTb
OCYIIECTBIISATh TMPOCKTHYIO M HCCIICIOBATEIBCKYIO
JeSTENIbHOCTh MHIMBUyalIbHO U B TPYIIIE
MertanpeamMeTHbIE pe3yIbTaThl JIOJDKHBI OTPAXKaTh:
OBnaneHve yHHBEpPCaIbHBIMA KOMMYHHKATHBHBIMU
JNEUCTBUSIMU:

0) cCOBMECTHAs ICITEIIbHOCTD:

- TIOHMMATh W HCIOJIB30BaTh MPEHMYIIECTBA
KOMaHJAHOW ¥ MHJIMBUyaJIbHOU paboThI;

- TPUHUMATH IEJIM COBMECTHOW JEeSATCIILHOCTH,
OpPTaHU30BBIBATH U KOOPJAMHUPOBATH ACUCTBUS IO €€
JOCTH)KEHUIO: COCTaBJIITH IJIaH JNIEUCTBUM,
pactpenensiTh poid C YI4eTOM MHEHHUU yYaCTHHKOB
00CyXIaTh pPe3yIbTaThl COBMECTHOU pabOTHI;

- KOOPAUHHUPOBATH n BBITIOJIHATH pa60Ty
B YCIOBUAX pCaJIbHOIO, BUPTYAJIBHOTO
u KOM6HHI/IpOBaHHOFO B3aI/IMOI[CI>'ICTBPIH;

- OCYHICCTBIIATH IIO3UTUBHOC CTPAaTCTUYCCKOC

MOBEJICHHE B PAa3JIUYHBIX CUTYallUAX, MPOSBISTH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.
OBnaseHne  yHHUBEPCATbHBIMU  PETYISTUBHBIMH
NEUCTBUSIMU:

I') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHAMATh MOTHBBI M apTyMEHTHI JAPYTUX JIFOACH
MIPU aHAJIN3€ PE3yJIbTATOB JAEATEIbHOCTH;

[IP61. Bnagenwe MeTomaMu [0Ka3aTeNIbCTB, aJTOPUTMAMH
pelieHus 3amad; yMeHHe (OpPMYJIUPOBATH  OIPEICICHHS,
aKCMOMBI M TEOPEMbl, NPHUMEHATH WX, IPOBOJHUTH
JIOKa3aTeJIbHbIC PACCYKIECHHUS B XOJ€ PEIICHUs 3a/1a4;

[IP67. VYmeHue  omnepupoBaTh  MOHATHUSMHU:  CpelHEe
apupMeTHYeCKoe, MeIuaHa, HaumOoJblllee W HaUMEHbIIIEE
3HAUYEHUs], pa3Max, JAHUCIEpPCUs, CTAHIAPTHOE OTKJIOHEHHE

YHCIOBOTO Ha0Opa; YMEHHE W3BIEKaTh, WHTEPIPETHPOBATH
uHpOpMaLKIO, IPEJCTABICHHYIO B Ta0JIMIaX, HA JUarpaMmax,
rpadukax, OTpa)Kalollyl0 CBOWCTBAa pPEAJIbHBIX IPOLECCOB
U SIBJICHUH; NPECTaBIATh MH(YOPMAIMIO C MOMOLIbIO TaOIHIL
M JarpaMM; HCCIEN0BAaTh CTATHCTHUYECKUE IaHHBIE, B TOM
qucie ¢ IPUMEHEHHEeM Irpa)udecKuX METOAOB U 3JIEKTPOHHBIX
CPEJCTB;

ITP68. YMmeHue onepupoBaTh MOHATHAMM: CIy4alHbBIM OIBIT
U ciaydailHOe COOBITHE, BEPOSITHOCTH CIIYYaWHOTO COOBITHS,
YMEHUE  BBIYHUCIIATH  BEPOSATHOCTL C  KCIOJIb30BAHUEM
rpauyecKux MeETOJIOB; MPUMEHSATh (OPMYJbl CIOKEHHUS U
YMHOXXEHHUSI ~ BEpOATHOCTEH, KOMOMHATOpHble (aKTBl H
dbopMynbl TpU pElIeHUWH 3a7ad; OLEHUBATh BEPOSTHOCTU

peambHBIX  COOBITMH;  3HAKOMCTBO €O  CIy4ailHBIMH
BEJIMYMHAMU; YMEHHE MPHUBOJUTH IPUMEPHl TMPOSBICHUS
3aKOHa 00JIBIINX qucell B IIPUPOIHBIX

1 OOIIIECTBEHHBIX SBJICHUSX;

[1P614. YMenue BbIOMpaTh MOIXOAALIMA H3YYEHHBIM METOX
JUTSL pelIeHus 3a/layk, paclo3HaBaTh MaTeMaTHUeCKUe (aKThl
¥ MaTeMaTHYeCKHEe MOJEIN B NPUPOAHBIX M OOIIECTBEHHBIX
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- PU3HABATh CBOE MPABO M MPABO JAPYTUX JIFOJCH Ha
OIINOKH;

ABJICHUSX, B HCKYCCTBE, YMEHHUE IPUBOIAUTH IPUMEPHI
MAaTE€MaTU4eCKUX  OTKPBITUA  POCCHMCKOM M MUPOBOHU

- pa3BHBaTh  CIIOCOOHOCTh TIOHMMaTh MHUpP | MaTeMaTHYECKON HayKH

C O3ULIUU JPYTOro YeJI0BEKa
OK 05. OcymectBasath | JIMUHOCTHBIE — pe3yibTaThl  JTOJDKHBI — oTpaxaTh | [IPGl. Biamenue Meromamu A0Ka3aTenbCTB, alropUTMaMu
YCTHYI0O M THCBMEHHYIO | B YaCTH: 3CTETUUYECKOTO BOCITUTAHUSA: pelieHus 3amad; yMeHHe (OpMYJIUPOBATH OIPEICICHHS,
KOMMYHUKAITHIO - DACTETHYECKOE OTHOIICHHE K MHpPYy, BKIIOYAs | aKCHOMbI M TEOPEMbl, TMPHUMEHATh WX, IPOBOJUTH
Ha rOCYy/IapCTBEHHOM | 3CTETUKY ObITa, HAYYHOIO M TEXHUYECKOTO | JIOKa3aTeIbHBIC PACCYKICHUS B XOJIC PEIICHUS 33134,
SI3BIKE Poccuiickoii | TBopuecTBa, cmopra, Tpyda u oOmectBeHHbIX | [IP66. YMeHue pemaTh TEKCTOBbIE 3a/layd Pa3HBIX THUIOB (B
®denepani ¢ y4€TOM | OTHOIICHUH; TOM 4YHCII€ Ha MPOIEHTHI, JOJIM M 4YacTH, Ha JBUKCHHE,
0COOEHHOCTEH - CIOCOOHOCTh BOCIPUHUMATh pa3JIMYHbIe BUJBI | pabOTy, CTOMMOCTb TOBAapOB U YCIYI, HAJOTH, 33/Ja4d U3
COLIMAJIBLHOTO UCKYCCTBa, TPAAWIIMM W TBOPYECTBO CBOETO | OOJACTH YIPABJICHUS JWYHBIMH U CEMEHHBIMH (DUHAHCAMH);
u KYyJIBTYPHOTO | U JPYrUX HapOJAOB, OIIYIIATh SMOIMOHAIBHOE | COCTABISTh BBIPAXKEHUS, YpPaBHEHUS, HEPAaBEHCTBA M HUX
KOHTEKCTa BO3JICHCTBUE UCKYCCTBA; CHUCTEMBI 10 YCJOBHIO 3aJadyH, HCCJIEAOBATh IMOJIYYCHHOE

- YOeXIEHHOCTh B 3HAYMMOCTH MJIs JMYHOCTH
u  oOmecTtBa OTEUECTBEHHOTO M  MHPOBOTO
UCKYCCTBa, OTHHUYECKUX KYIbTYPHBIX TpPaIUIIHA
Y HapOJIHOTO TBOPYECTBA

MeTtanpeaMeTHbIE pe3ynbTaThl TOJKHBI OTPaXaTh:
OBnajieHNe YHHBEPCATHHBIMA KOMMYHHKATHBHBIMH
JIEUCTBUSIMHU:

a) oOmeHue: - OCYHIECTBIATh KOMMYHHUKAIIUU
BO BceX cdepax KHU3HU;

- pacro3HaBaTh HEBEpOAJIbHBIE CPEICTBA OOIICHMUS,
MOHMMATh  3HAYEHHE  COIMAIBHBIX  3HAKOB,
pacno3HaBaTh MIPEATIOCHUTKH KOH()TMKTHBIX
CUTYaIlUi U CMSIT4aTh KOH(DIUKTHI;

- pa3BepHYTO W JIOTUYHO W3JaraTh CBOIO TOYKY
3pEHHUSI C UCTIOJIB30BAHUEM SI3bIKOBBIX CPEJICTB

pelleHre U OLEHUBATh MPaBAONOJ00OHOCTh PE3yIbTaTOB;
[TP68. YmMenne omepupoBaTh MOHSATHUSMU: CIyYaWHBINA OIBIT
U cllyyailHOoe COOBbITHE, BEPOSTHOCTb CIY4alHOTO COOBITHS;
YMEHHE  BBIUHCIATH  BEPOSITHOCTH C  MCIOJIB30BAaHHEM
rpadMuecKuXx METOAOB; NMPUMEHATh (OPMYJbI CIOXKEHUS U
YMHOXEHHUSI BEpOSITHOCTEH, KOMOWHATOpHbIE (aKThl H
bopMynIbl NpHU pEHIeHUWH 3aJay; OLEHMBATh BEPOATHOCTHU
peaibHbIX  COOBITUH;  3HAKOMCTBO  CO  CIIy4allHbIMH
BEJIMYMHAMHU; YMEHHME IPUBOAUTH IPUMEPHI IPOSIBICHUS
3aKOHa 00IbIINX qucen B MIPUPOIHBIX
U OOILIECTBEHHBIX SIBICHUSIX;

[1P614. YMenue BbIOMpATh MOAXOMSIIANA W3YYCHHBIM METOJ
JUIS pellleHus 3aJjauu, Paclo3HaBaTh MaTeMaTH4ecKue (DaKThI
U MaTeMaTHYecKHe MOJENU B NMPUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE, YMEHHE TPUBOAUTH IPUMEPHI
MaTE€MaTHYeCKUX  OTKPBITUA  POCCHMCKOM M MHUPOBOU
MaTEMaTHUYECKON HAYKU
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OK 06. [IposiBiATH
TPaKIaHCKO-
NaTPUOTHUECKYIO
MO3ULIHIO,
JEMOHCTPUPOBATH
OCO3HAaHHOE  IIOBEJIEHUE

Ha OCHOBE pPOCCHUHCKHX
JTlyXOBHO-HPABCTBEHHBIX
LEHHOCTEH, B TOM YHCIIE
C Yy4eTOM TapMOHHM3aluU
MEXHAIMOHAIbHBIX

U MEXPETUTHO3HbIX
OTHOLLEHUW, TPUMEHSATH
CTaH/1apThl
AHTUKOPPYINLIUOHHOTO
MOBE/ICHUS

JImyHOCTHBIE PE3YIbTATHI JOJI2KHBI OTpaXXaTb
B 4aCTH:
- I'paXaaHCKOIro BOCIIUTAaHUA: IIPUHATHUE

TPAAUIUOHHBIX HAIITMOHAJIBHBIX, O6H.[C‘I€JIOB€‘-I€CKI/IX
TYMaHHUCTUYCCKUX

" ICMOKPAaTUICCKUX HGHHOCTGI\/JI;

-IIATPUOTHUYCCKOI'O BOCIIUTAHHA:

LIECHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM
CUMBOJIaM, HCTOPUYECKOMY U NIPUPOJHOMY
HACJICIUI0, TMAaMSATHHUKAaM, TPAJAUIUAM HapOJO0B

Poccuu, noctmxkenusam Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSX U TPYAE;
MeranpeaMeTHble pPe3ynbTaThl JOJDKHBI OTPaXKaThb:

OmmnajgeHne  yHUBEPCAIBHBIMH  PETYJISTHBHBIMU
NENCTBUSIMU:

B) SMOLIMOHAIbHBIA HHTEJJIEKT, MPEANoIararnifi
c(hOpMUPOBAHHOCTE:

--CAMOCO3HAHHUs,  BKIIIOYAIOIIETO  CIOCOOHOCTH
NOHUMAaTh CBOE SMOILIMOHAJIBHOE COCTOSIHUE, BUJIETh
HaIpaBJICHUS pa3BUTHS cOOCTBEHHOM
HMOIMOHAIBHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

- CaMOpPETyJIHMPOBAHHUS, BKJTIOYAFOIIIETO
CaMOKOHTPOJIb, yMEHUe IpPUHUMATD

OTBETCTBEHHOCTb 3a CBOE IOBEJECHME, CIIOCOOHOCTH
aJanTUPOBATHCS K DMOLMOHAIBHBIM U3MEHEHUAM U
MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

- BHYTPEHHEN MOTHUBALUH, BKJIFOYAIOLIEN
CTPEMIICHHE K JOCTHKEHUIO LEIH U  yCHexy,
ONTUMU3M, UHULMATUBHOCTb, YMEHHE JCUCTBOBATH,
HCXOJ1 U3 CBOMX BO3MOYKHOCTEM;

- OMIATHH, BKJIIOYAIONIEH CHOCOOHOCTh MOHUMATh
SMOLMOHAIBHOE COCTOSIHUE APYIMX, YUUTHIBATH €0
IpU OCYIIECTBICHUMH KOMMYHMKAIIUU, CIIOCOOHOCTD

[IP61. Bnagenwe MeTomaMu [10Ka3aTeNIbCTB, aJTOPUTMAMH
pelieHus 3aaad; yMeHHe (OpPMYIHUPOBATH OIpeAeIeHUs,
aKCMOMBl M TEOpPEMbl, MPUMEHATh UX, IPOBOAUTH
JIOKa3aTeJIbHbIE PacCy>KJECHHUS B XO/€ pELICHUs 3a/1ay;

[TP66. YMeHue pemiaTh TEKCTOBBIE 3a7a4M PA3HBIX THIIOB (B
TOM YHCII€ Ha MPOLEHTHI, JOJIM M 4YacTH, Ha JBUXKCHHE,
paboTy, CTOMMOCTH TOBApOB M YCIYI, HAaJOTH, 3aJauyd U3
o0iacTi yrmpaBieHHs JIMYHBIMH M CEMEHHBIMU (PHUHAHCAMH);
COCTaBIISITh BBIPAKEHHUSA, YpPaBHEHHUS, HEPABEHCTBA U HX
CHUCTEMBI 110 YCJOBHIO 3aJadyH, HCCJIEA0BATh IMOJIYYCHHOE
pelleHre U OLEHUBATh MPaBIONOA00HOCTh PE3yIbTaTOB;

[IP67. YmeHue  omnepupoBaThb  IOHATHUSIMHU:  CpE/HEE
apupMmeTHyeckoe, MenuaHa, HauOosblliee M HauMEHbIee
3HAQYEHMsI, pa3Max, JAHUCIEPCUs, CTAHJAPTHOE OTKJIOHEHHE

YHCIOBOTO Ha0Opa; yMEHHE H3BJIEKaTh, HMHTEPIPETUPOBATH
nH(pOpMaIKIo, TPEACTABICHHYIO B TaOMUIIax, HAa JHarpaMMax,
rpagukax, OTPa)aloIllyl0 CBOMCTBAa pealbHBIX IPOLECCOB
U SBJICHUH; MPEICTaBIATh HHPOPMALUIO C MOMOLIBIO TAOJINIL
W JUarpaMM; HUCCJEN0BAaTh CTAaTHCTHUYECKUE IaHHBbIE, B TOM
quclie ¢ IPUMEHEHUEM IpapuuecKux METOJ0B U 3JIEKTPOHHBIX
CPEJICTB;

[TP68. YmMenune omepupoBaTh MOHSATHUSMU: CIyYaWHBINA OIBIT
U cllyyailHOoe COObITHE, BEPOSTHOCTb CIy4alHOTO COOBITHS;
YMEHHE  BBIUHCIATH  BEPOSITHOCTH C  HCIOJIB30BAaHHEM
rpadUYecKuX METOJIOB; MPUMEHSTH (POPMYIBI CIOKCHHS U
YMHOXEHHUSI BEpOSITHOCTEH, KOMOWHATOpHBIE (aKThl H
dbopMynbl TIpH pEIIeHWH 3aJad; OLEHWBATh BEPOSTHOCTHU
peaIbHbIX ~ COOBITUH;  3HAKOMCTBO  CO  CIIy4allHBIMH
BEIMYMHAMHU; YMEHHUE MPUBOJUTH TPUMEPHI MPOSBICHUS
3aKOHa 00BIINX qucen B TIPUPOTHBIX
U OOILIECTBEHHBIX SIBICHUIX;

[1P614. YMenue BbIOMpaTh MOAXOMSIIANA WU3YYCHHBIM METOJ
JUTSL pelIeHUs 3a/1a4yy, paclo3HaBaTh MaTeMaTHUeCKHe (aKThI
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K COYYBCTBHIO U COIICPCIKNBAHHIO,

U MaTEMaTUYCCKHUEC MOJACIU B IMPHUPOAHBIX H O6I_HCCTBCHHI)IX

- COLIMAIbHBIX HaBBIKOB, BKIIIOYAIOIINX CIOCOOHOCTh | SBICHHUSIX, B HCKYCCTBE;, YMEHHE MPUBOIUTH IPUMEPHI
BBICTPANUBATh OTHOILEHMS | MAaTEMaTHUYECKUX  OTKPBITUH  POCCUMCKOH M MHMpOBOH
C JApPYrUMH JIIOAbMH, 33a00TUTBCS, MPOSBIATH | MaTeMaTUYECKON HAYKH
MHTEPEC U pa3periaTb KOH(IUKThHI

OK 07. CopneilictBoBath | JInuHOCTHBIE  pe3ynbTaThl  JOKHBI  oTpaxkaTth | [IPOl. Biagenue MeronamMu a0Ka3aTeNbCTB, alrOPpUTMaMH

COXPaHEHHUIO
OKpY>Karolen Cpenbl,
pecypcocOepexeHHIo,

IMPUMCHATH 3HAHUA

00 M3MEHEHHH KJINMAaTa,
OPUHLIUIIBL  OEpPEXKITUBOTO
MIPOU3BO/ICTBA,

3¢ (EeKTHBHO JICHCTBOBATH
B Ype3BhIYANHBIX
CUTYaIHsIxX

B YACTHU: HKOJIOTMYECKOTO BOCIIUTAHHUSA:

- AKTUBHOE HEINPUATUE NCHUCTBUMN, IPUHOCSIINX BpEL
OKpYXKarollen cpee;

- yMEHHEe TPOTHO3UPOBATH HEOIArONPHUATHBIC
9KOJIOTMYECKHE TOCIEACTBUSA NPEAIPUHUMAEMBIX
JICMCTBHM, IPEAOTBPAILATD UX;

- PAacIIUPEHUE OIBITA AESTEIBHOCTH IKOJIOTHYECKOU

HaIIPaBJICHHOCTH;
MeranpeaMeTHble PE3yabTaThl JOJDKHBI OTPaXKaTh:
OBnagenue YHUBEPCAIbHBIMU y4eOHBIMU

MO3HABATEIILHBIMU JIEHCTBUSMU:
0) 0a30BBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- pa3pabaTplBaTh TUJIAaH pEHICHUS MPOOIEMBI
C YYEeTOM aHaiu3a HWMEIONUXCS MaTepUaTbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

- OCYHICCTBJIATH  IIEJICHANPABICHHBIN
MepeHoca  CpelcTB M CIOCOOOB

B MPOECCUOHAIBHYIO CPEY;

- yMeTh TEPEHOCHTh 3HaHUS B I[I03HABATEIHHYIO
Y TIPAaKTHYECKYIO 00JIACTH KHU3HEACITCIbHOCTH;
OBnaneHre yHHBEpPCATbHBIMA KOMMYHHKATHBHBIMH
NEUCTBUSIMU:

0) cCOBMECTHAs JICSITEIIbHOCTD:

- TpemjiaraTh HOBBIE ITPOCKTHI,

IIOUCK
NEeNUCTBUA

OLICHUBAaTh HIACU

C ITO3HUIINH HOBHU3HBI, OPHUT'MHAJIBHOCTH, TOM YHCJIC Ha IMPOLCHTHI, JO0JIM MW 4YaCTU, Ha JIBUKCHUC,
HpaKTI/ILIeCKOﬁ 3HAYUMOCTH, pa60Ty, CTOUMOCTH TOBApOB H YCIYI, HaJOru, 3aaadyu U3
OBJ'Ia,Z[CHI/IC YHUBCPCAJIbHBIMHA PEryJIsITHBHBIMU obactu YIIpaBJICHHUA JIMYHBIMU U CEeMEMHBIMU (I)I/IHchaMI/I);

pelieHust 3ajad; yMeHue (opMyJIupoBaTh OIpEesICHUs,
aKCUOMBl M TEOPEMBI, INPUMEHSATh HUX, IPOBOAUTH
JI0Ka3aTesIbHbIC PaCCYKJCHUS B XOJI€ PELICHUS 3a/iay;

I1P64. YMeHue onepupoBaTh IMOHATUSAMH:  (DYHKIHS,
HerpepbiBHAass — (YHKLUMSA, [POU3BOAHAsA, IepBOOOpa3Hasd,
ONpE/ENICHHbI HHTErpai; yMEHHE HaXOJAWUTh IPOU3BOJHBIC
3JIEMEHTaPHbIX GbyHKLUH, UCHOJb3Ys CIpaBOYHbBIE
MaTepHalibl; MCCIEN0BATh B MPOCTEUIIMX CIydasx (HyHKIHU
Ha MOHOTOHHOCTb, HaXOAMTb HauOOJbIINE M HAMMEHBIINE
3HaueHus (QYHKUUH; CTPOUTh TIpadUKM MHOTOUYIEHOB C
UCIIOJB30BaHUEM  ammapara MaTeMAaTH4YECKOrO — aHalu3a;
MPUMEHSTH [IPOU3BOJIHYIO MPU PEUICHUH 3a/lad Ha JBUKCHUE;
pemarh NpakTUKO-OPUEHTUPOBAHHbBIE 3314l HAa HauOOJbIINe
Y HauMEHbIINE 3HAYEHUs, HA HaXOXJIEHUE MYTH, CKOPOCTU U
YCKOpEHUs

[1P65. YmeHue omnepupoBaThb MNOHITUSIMM: pPalMOHAJIbHAS
GbyHKUus, MOKa3zaTenbHass (YHKIMS, CTeneHHas (QyHKUus,
norapudmuueckas QyHKUUS, TPUTOHOMETpUYecKue (yHKIINH,
oOpatHble (YHKIMH; YMEHHE CTPOUTHh IpaduKd H3YyYEHHBIX
GyHKIHMHI, UCIONIB30BaTh I'padUKU MPU M3YyYEHHH IPOIIECCOB
U 3aBHCHUMOCTEH, MpPU pEIIeHUH 3a/ad U3 JPYTUX yueOHBIX
IpeIMEeTOB U 3aJad U3 peajlbHOM JKU3HU; BBIpAXaTh
(dopMynaMu 3aBUCUMOCTH MEX/y BETMUYUHAMU;

[1P66. YMmeHue pemiaTh TEKCTOBBIE 33/1a4d PA3HBIX TUIOB (B
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NEUCTBUSIMU:

0) CaMOKOHTPOJIb!

- JaBaTh OIICHKY HOBBIM CHUTYyalMsM, BHOCHUTH
KOPPEKTUBBI B JIeATEIIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3yJbTATOB LIEIISM

COCTaBIIAITh BBIPAKCHHUS, YPaBHEHHUS, HEPABEHCTBA M UX
CHUCTEMBl II0 YCJIOBUIO 3aJa4d, HUCCIEAO0BaTb IIOIY4YEHHOE
pelleHre U OLEHUBATh IPaBAONOJ00OHOCTh PE3yIbTATOB;
I1P614. YMeHue BbIOMpaTh MOAXOAAIIUN W3Y4YEHHBIH METOJ
JUIS pellleHus 3aJjauu, Paclo3HaBaTh MaTeMaTH4ecKue (haKThl
U MaTeMaTHYECKHUE MOJEITH B IPUPOIHBIX U OOLIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE, YMEHHUE IPUBOIUTH IPUMEPHI
MAaTE€MaTU4eCKUX  OTKPBITUA  POCCHMCKOM M MUPOBOHU
MaTEMaTHYECKON HAYKU

K ...

“YkazpiBatorcst [IK, aneMeHTBI KOTOpBIX (opMHpyeT NpUKIagHOW MOAynb (TMpodecCHOHAIbHO OPHUEHTHPOBAaHHOE cojepkaHue) B coorBercTBuM ¢ PI'OC peanmsyemoit

npodeccun/cnenuansaocTr CITO.
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2. CTPYKTYPA U COAEP)KAHMUE YYEBHOI'O IPEIMETA

2.1.  OO06beM THCHMIUIMHBI M BUAbI Y4eOHOIi padoThI

Bua yueOHoii padoThI

Oovem ¢ uacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 340
B T.4.

OcHoBHOe coJep:xkaHue 232
BT. 4.:

TEopeTHYecKoe 00yueHue 206
PAKTUYECKHUE 3aHSITUS 26
IIpodeccuoHaILHO-OPHMEHTHPOBAHHOE CO/lep:KaHue (Co/lep:KaHue 96
MPUKJIAJTHOI0 MOIYJIfA)

BT. U.:

TEOpEeTUIEeCKoe 00ydeHne 64
PAKTUYECKHUE 3aHSTUS 32
NuauBuayaibHbI NPOEKT (0a/em)™ ™

ITpomexyTounasi arTecTamus (IK3aMeH) 12
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2.2. TemaTn4yecKuii IJIaH U COJepPKaHUE

Conep:xanue ydyeOHOro Matepuasa (0CHOBHOE M NMPO(ecCuoHATIBLHO
HaumenoBaHue pa3jiesioB u 5 . | O0bem | @opmupyembie
Tem OPUEHTHPOBAaHHOE)>, 1a00PATOPHbIE U MPAKTUYECKHE 3aAHATHSA, TPUKJIATHOM 4acoB | KOMNeTeHIH
MOYJIb (IIPY HAJTUYHH)
1 2 3 4
OCHOBHOE COIepPKAHHE 328/58
Pa3nea 1. IloBTopenne Kypca MATeMaTHKH OCHOBHOM IIKOJIbI 22
Tema 1.1. Coneprxkanue y4eOHOro MaTepuasia 2
Lens n 3amaum mareMaTuku | Llens w 3amaun MaTeMaTUKU NPH OCBOCHUHU CIEIHMAIBHOCTH. ba3oBble 3HAHHS |
npu OCBOCHHUH | yMEHHUS [0 MAaT€MaTUKE B MPO(ecCHOHAIbHON U B MOBCEAHEBHON JAESTEIbHOCTH.
CHELMAIbHOCTH. MHoXxecTBO,  omepalMM  HaJ  MHOXECTBaMM,Auarpammel  Dilsiepa-BeHHa.
MHoxecTBa U JIOTHKa Hcnonb30BaHne TEOPETUKO-MHOKECTBEHHOI'O ammnapara Jjisi ONUCaHHs peasbHbIX OK-01. OK-02
IIPOLIECCOB U SIBJICHUM B IPO(ECCUOHATIBHON JIEATEIBHOCTH, IPU PEILICHUH 3a]a4 U3 OK-03' OK-0 4'
) )
JOPYTUX TACHUIUINH OK-05, OK-06,
Tema 1.2 Copep:xanue yueOHOro MaTepuana 2 OK-07
Yucna ¥ BLIYUCICHUS Harypanbnbie u nesnble uyncina. [Ipuznaku enumMoCcTH Lenblx yncel. PanuoHanbHbie IIK...
gucna. OOBIKHOBEHHBIE U  JECATHYHBIE JpoOW, MPOLEHTHl, OECKOHEUYHbIE
nepuoandeckue 1podu. Apudmernyeckue onepanuu ¢ palloHaIbHBIMU YHCIaMHU,
peoOpa30BaHUs YUCIOBBIX BhIpaxeHHH. [(eficTBUTeNnbHbIe yncna. PaiinonansHeie U
UppaluoHalibHble 4YHcha. ApHUPMETHYECKHE ONepaluud ¢ JACUCTBUTEIbHBIMU
grcnamu. [IpuOnmkEHHbIE BEIYMCICHUS, PAaBUJIa OKPYTIEHUS, TPUKUIKA U OIICHKA
pe3yJibTaTa BEIYMCIECHUN
Tema 1.3. Conepxanue yueOHOro MaTepuasa 4
ToxnecTsa u | ToxxnecTBa U TOXKAECTBEHHBIE TpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUSI.
TOXECTBEHHBIE HepaBeHnctBo, pemienue HepaBeHCTBA. Meron uHTepBajoB. PemieHue uensix u
npeoOpa3oBaHus YPaBHEHUs, | IPOOHO-PAIIMOHANBHBIX YPAaBHCHUI W HepaBeHCTB. [IpuMeHeHWE ypaBHCHUU WU
HEPABEHCTBA U UX CUCTEMBI HEPABEHCTB K PEIICHUI0 MaTeMaTUYEeCKUX 3a7ad U 3a/a4d U3 pazludHbIX oOyacTeit
HayKH U peanbHOM ku3HU. CUCTEMBI U COBOKYITHOCTH PallMOHAIbHBIX YpaBHEHUH U
HepaBeHCTB. CHCTEMbl JMHEHHBIX YypaBHEHUU. PellleHne npukiIagHbIX 3a7ady C
TMOMOIIBIO CUCTEMBI JINHEMHBIX YPAaBHEHUN
Tema 1.4. IIpogeccnoHaIbHO OPHEHTHPOBAHHOE COAePKaHue (coep:KaHNe NPUKJIATHOIO 4

>00pa3oBaTenbHast OpraHu3alys BIPABE CAMOCTOSATENBHO ONPENENATh OCIEN0BATENBHOCTh M3YYEHHUS PA3IENIOB M BXOAAMIMX B HUX TEM, 4 TAKKE MEPEPACTIPENENATH KOJTHIECTBO
4acoB JJISI OCBOEHHS 00y4JaIOMMMUCS Y4e0HOT0 MaTepranac y4eToM JIOTHKH (POpMUPOBaHHS JUCIUIUTMHAPHBIX PE3yIbTaTOB, OOMIMX U MPOoQeCcCHOHATBHBIX KOMIICTCHIINH,
MEXIPEIMETHBIX CBSI3€H ¢ IPYTHMMU TUCITUTUIMHAMY 00I1e00pa3oBaTeIbHOTO U 001enpodeccnoHabHOTO MUKIOB yaeoHoro mana OIT CITO



[IpouieHTHBIE ~ BBIYMCIICHHS | MOYJIsI)
B npodeccuoHanbHbIX | [IpuMeHeHne Ipo0eii U MPOIEHTOB IS PEIICHUSI MPUKIIAJHBIX 3a/1a4 M3 Pa3THIHbBIX
3a1avax oTpaciiel 3HaHUW W peanbHOM >Ku3HU. [IpuOMIKEHHBIE BBIYMCIEHUS, TpaBHUIIA

OKpYIJICHUS, NpPHUKUIKA W OLIEHKAa pe3yibTaTa BBIUMCIECHHUN. Pa3Hbple crnocoObl 2

BBIUHCIICHHS MPOIEHTOB. [IporieHTHBIE BRIUMCIICHUS B TPOPECCUOHANBHBIX 3a/1a4ax.

[IpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a1a4

13 pa3anyuHbIX 00JacTel HAyKH U peallbHOM JKU3HU

IIpakTuyeckoe 3aunsitue. llpomeHTHBIE BBYUCIEHUS B NPOPECCHOHATBHBIX 2

3a/1a4yax.
Tema 1.5. Copepxanne yaeOHOro MaTepuana 2
[TocnenoBarenpHOCTH [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUSl TOCIENOBATENbHOCTEH. MOHOTOHHBIE
U IIPOTPECCUU [IOCJICIOBATENbHOCTU.  ApuMeTHueckas M  TI€OMETpUYEcKass  IMPOrpecCUu.

beckoneuno yObIBaromas reomerpuyeckas mporpeccus. Cymma OeCKOHEYHO

yObIBaromeii reoMerpuyeckoi mporpeccur. Dopmyna CIOKHBIX MPOIEHTOB.

Hcnonbs3oBaHWe MpOrpeccuu Mjsi PELICHUs pealbHbIX 3a4ad  I[PUKIATHOTO

Xapakrepa
Tema 1.6. Copep:xanue yueOHOro MaTepuana 4
OyHKIHH U TpaduKe Oyukuus, cnocoObl 3amanus ¢yHkuuu. ['paduk Qynkuuu. B3zaumuo oOpartHble

¢yakuu. OOnacTh ONpeneseHus W MHOKECTBO 3HaueHud ¢yHkuuu. Hynm

¢ynkuuu. [TpoMexxyTKH 3HaKONOCTOSIHCTBA. YETHBIE 1 HEUETHBIE (DYHKIIUU
Tema 1.7. Coneprxkanne y4eOHOro Matepuasia 2
BxonHoii KOHTPOJIb Bbruucnenuss um mnpeoOpa3zoBaHMs. YpaBHeHHs M HepaBeHcTBa. [Iporpeccun.

@DyHKIMH U TpadUKH

IIpakTuyeckue 3aHATUA. Bpruncienus. ToxaecTsa. YpaBHEHUS U HEPABEHCTBA. 2

@DyHKIMH U TpadUKH.
Pa3nes 2. Crenenn u Kopuu. CreneHHas, NoKa3aTeJbHas U jorapupmuyeckas QyHKuus 56
Tema 2.1. Coneprxanne ydeOHOro Marepuasia 4
Apudmerndeckuii KopeHb n— | ApudMeTHuecKuil KOpeHb HATYpallbHOM creneHu. JleficTBHS ¢ apupMETHICCKUMU
oM CTereHn KOPHSIMH N—O¥ CTENeHH OK-01, OK-02,
Tema 2.2. Coneprxanne y4eOHOT0 MaTepuasa 2 OK-03, OK-04,
Crenenu. CrangaptHas | CreneHp ¢ menbiM mokasareneM. CrangapTHas (opma 3amucd JIeHCTBHTEIBLHOTO OK-05,
dhopma 3anucy | yucna. Vcrmonp3oBaHue MOAXOASIICH (OPMBI 3alUCH NEUCTBUTEIBHBIX YUCET IS OK-06,
JEHCTBUTEIBHOTO YnCIa Crenenp ¢ OK-07

pelieHuss IPaKTUYECKUX 3aJad M I[PEICTaBICHUS  JAHHBIX.
paioHaIbHbIM ToKa3aTeneM. CBoiicTBa cteneHu. [IpeoOpa3oBaHue BbIpaKeHUH,
COJIEpKAIIMX CTENEHHU C PALMOHAJIBHBIM II0Ka3aTelIeEM
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Tema 2.3.
Crenennast pyHKIUSA

Coneprxanue yaeOHOTo MaTepuasa

Crenennast (yHKIMS C HaTypaJbHBIM M IETbIM MoKaszarenem. EE cBoiicTBa u
rpaduk. CBoicTBa U TpaUK KOPHS N-0i CTEIICHU

Tema 2.4. Copep:xanne yaeOHOro MaTepuana 4

HppaunonaipHple ypaBHEHUs | PerieHre nppanroHalbHBIX YPaBHEHUH U HEPABCHCTB

1 HEPABEHCTBA

Tema 2.5. Coneprxkanue y4eOHOro MaTepuasia 2

IIpumeHeHue CBOMCTB | Mcrionp30BaHNe CBOWMCTB CTENEHHONW (YHKUMH TPH pEIICHHH YpaBHEHUH U

CTEeNEeHHON (QYHKIUU HEPABCHCTB

Tema 2.6. Copepxanne yaeOHOro MaTepuana 2

[TokazarenbHas ¢Gynkuus, | ITokasarenbHas QyHKIHs, €€ CBOUCTBA U TpaduK

€€ CBOMCTBA

Tema 2.7. Coneprxkanne y4eOHOro Marepuania 8

ITokazarenbHble ypaBHEHUS IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA

1 HEPAaBEHCTBA

Tema 2.8. Copep:xanue yueOHOro MaTepuana 2

IIpumeHeHue CBOMCTB | Pemenue moka3aTenbHBIX YPaBHEHHH U TIOKA3aTEIbHBIX HEPABECHCTB

10Ka3aTeabHON QPYHKIUH

Tema 2.9. Coneprxkanne y4eOHOro MaTepuasia 4

Jlorapupm yucha. | Jlorapudm umncna. JlecaTUUHBIN U HATYpaJIbHBIN JOrapu(MbI

Hecarnunsbiit

Y HaTypaJIbHBIN JOrapumbl

Tema 2.10. Coneprkanne y4eOHOro Matepuasa 4

CaoiicTBa norapudmon ITpeoOpa3oBaHue BBIPAXKEHHUH, COACPIKALIMX JIOTapU(OMBI

Tema 2.11. Coneprxkanne y4eOHOro MaTtepuania 2

Jlorapudmuueckas QyHkuus, | Jlorapuhmudeckast GyHKIHs, €€ CBOUCTBA U rpaduK

€€ CBOMCTBA

Tema 2.12. Coneprxanue yueOHOro MaTepuaa 10

Jlorapu¢mirdeckue Jlorapugmuuecke ypaBHEHHs 1 HEpaBEeHCTBA

YPaBHEHUS U HEPABEHCTBA

Tema 2.13. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKaHUe (ColepKaHNe NMPUKJIATHOTO 4

Jlorapudmbl B Tpupone U | MOLYJA)

TEXHHUKE [Tpumenenue norapupma. Hcropus pasButusi Marematuku. Jlorapupmuueckas
cnupaib B npupojge. Ee marematuueckue cpoiicTBa. Mcmonb3oBaHue rpagukoB 2

(IJYHKI_II/Iﬁ JJI UCCIICAOBAaHWA TPOIECCOB U 3aBHCHMOCTeﬁ, KOTOPBIC BO3BHUKAKOT IIPH
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pElIeHNH 3a]]a4 U3 pa3IMuHbIX 00JacTel HayKH U peaslbHOM KU3HU

IIpakTuyeckoe 3ansitue. Jlorapugmsl B IpUpoJie ¥ TEXHUKE 2
Tema 2.14. Coneprxkanue y4eOHOro MaTepuasia
IIpumeHeHue Pemenue norapupMudeckux ypaBHEHH U HEPABEHCTB 2
JorapuMoB K  pELICHUIO
3a]1a4
IIpaktuyeckne 3ansaTusi. Crenenn W kopHU. CTeneHHas, NOKa3aTelbHAs U 4
norapupmMuyueckas GyHKIus
Pazjen 3 IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE 18
Tema 3.1. Copepxanne yaeOHOro MaTepuana 2
IToBropenne muanuMerpuu. | OcHOBHBIE (UTYpHI, (PAKTBI M TEOpeMbl IUIaHUMETpuH. (OCHOBHBIE TOHSATHUS
OcHoBHbIE IOHATHS | cTepeoMeTpur. Touka, mpsMas, IUIOCKOCTh, HpocTpaHcTBo. Ilonarue 006
CTEPEOMETPHUH aKCHUOMAaTUYECKOM IIOCTPOCHHUH CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUU U
CJICICTBUS U3 HUX
Tewma 3.2. Coneprxkanne y4eOHOro Marepuasia 6
[IpsiMble U MJIOCKOCTH B3auMHOe pacrnonokeHue TIpsAMBIX B IPOCTPAHCTBE:  IE€pECEKaroluecs,
B IIPOCTPAHCTBE. | MapajuleJibHble W CKpeluBaroluecss npsMmele. llapamienbHocTh OpsSIMBIX U
IlapamnenpsHOCTE  NPAMBIX, | IJIOCKOCTEH B MPOCTPAHCTBE: MapajljiesibHbIE TPSAMbIE B MPOCTPAHCTBE,
psIMON u IJIOCKOCTH, | MApAJJIENIbHOCTh TPEX MNPSIMBIX, MapajlIeIbHOCTh MPSIMOW U IUIOCKOCTU. YTJBI C
IJI0CKOCTEN COHAIIPABJIICHHBIMH CTOPOHaMH, YOl MEXAYy HpsIMBIMH B IIPOCTPAaHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajuiesibHbIE NTIOCKOCTH, CBOMCTBA IMapajlieIbHbIX
iockocteil. IIpocreiimme nmpocTpaHCTBEHHbIE (UIYphl HA IUIOCKOCTH: TETpa’JIp, OK-01, OK-02,
Ky0, napajuiesienunes, HoOCTPOCHUE CeUeHU! OK-03, OK-04,
Tema 3.3. Conepxanue yueOHOro MaTepuasa 2 OK-05, OK-06,
[leprieHANKYIAPHOCTD [lepnieHIUKYNSIPHOCTh MPSAMOW W IUIOCKOCTU: NEPIEHIUKYISpPHBIE NpsSMblE B OK-07
MPSIMBIX IIPOCTPAHCTBE, IMpsIMBIE MApaAJUIENbHBIE W MEPHEHAUKYISPHbIE K IIOCKOCTH, IIK...
U TUIOCKOCTEN MPU3HAK MEPNEeHIUKYISIPHOCTH MpPsIMOW U IUIOCKOCTH, TeopemMa O MpsMOi
NEPIEHIUKYISIPHON MJIOCKOCTU
Tewma 3.4. Coneprxanne y4eOHOT0 MaTepuasa 2
Yrael  MexXAy — NOpsAMBIMU | YTIIBI B IMPOCTPAHCTBE: YTroJI MEXIY MPSMOW M IJIOCKOCTHIO, JIBYTPAaHHBIA yrod,
U IUIOCKOCTSIMHU JIMHEWHBIN YroJl IBYTpaHHOro yria. [leprneHukyisp U HakJIOHHBIE: pacCTOSTHUE OT
TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TIOCKOCTH, MPOEKIUs (UTyphl Ha
IJI0CKOCTh. [lepneHauKyaspHOCTh IUIOCKOCTEH: MpU3HAK MEepHEeHANKYISIPHOCTH
JBYX II0ckocTe. Teopema o TpEX NMeprneHIuKynspax
Tema 3.5. IIpodeccnoHaTIbHO OPHEHTHPOBAHHOE COAEPKaHUe (coep:KaHNe NPHKJIATHOTO 2
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[Ipsimbie ¥ TIIOCKOCTH
B MMPAKTHYECKUX 3a7a4ax

MO/1YJIfA)

PacniosiosxeHne npsMbIX U MJIOCKOCTEN B OKPYKAIOLIEM MUpPE (IIPUPOAE, UCKYCCTBE,
apXUTEKType, TeXHUKe). Penenne npakTuko-opueHTUPOBAHHBIX 3a7a4

Tema 3.6. Copep:xanne yaeOHOro MaTepuana 2
OcHOBHbIE B3anMHoOe pacnonoxkeHue npsMbIX M IUIOCKOCTEH B mpoctpaHcTBe. llocTpoenue
MIPOCTPAHCTBEHHBIC QUTYPBI | CEYEHMI
Y UX B3aMMOPACIIOJIOKEHUE
IIpakTnyeckne 3ansaTus. [IpsMble U IUIOCKOCTH B IPOCTPAHCTBE. 2
Pasjnen 4. KoopauHaTsl 1 BEKTOPHI B IPOCTPAHCTBE 14
Tema 4.1. Copepxanne yaeOHOro MaTepuana 2
Bekropel B mpocTpaHcTBe. | BekTop Ha IUIOCKOCTH M B MpocTpaHcTBe. CIOXKEHHE W BBIYMTAHHE BEKTOPOB.
JleiicTBUSI ¢ BEKTOpaMu YMHOXEHUE BEKTOpa Ha uucio. PasznoxeHue BeKTopa Mo TpEM HEKOMIUIAHAPHBIM
BektopaM. [lpaBuno mapamienenunena. Pemenuwe 3amad, CBSI3aHHBIX  C
MIPUMEHEHUEM MPABUJI ACHCTBUIN C BEKTOpaMU
Tema 4.2. Coneprxkanne y4eOHOro Marepuasia 4
Koopaunarsl B | [IpsmoyronpHasg cucrema KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpa.
npocrpancTee. Ilpocrenmme | [Ipocreiimme 3amaunm B KOOpIMHATAaX. YTOI MEXAy BekTopamu. CKalspHOE
3a/1aun MIPOU3BE/ICHUE BEKTOPOB. BhlunCieHUE YIJIOB MEXAY NPSAMBIMU U IUIOCKOCTSIMH.
B KOOpJMHATaxX KoopamHaTHO-BEKTOPHBIN METO/I ITPU PEIIEHUH T€OMETPUUYECKUX 3a/1a4
Tema 4.3. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKaAHUe (ColepKaHNe NPUKJIATHOIO 4 OK-01. OK-02
[IpakTHKO-OPUEHTUPOBAHHBIE | MOYJIs1) OK-O3’ OK-0 4’
3ajaud  Ha KoopauHaTHOM | KoopauHaTHas  MmIOCKOCTh.  BblumcieHune  paccTossHMM M IUlOmIaAed  Ha 2 OK-0 5’ OK-OG'
IJIOCKOCTH KOOPJAMHATHON MIIOCKOCTH. KOJIMYEeCTBEHHBIE pacyeTsl OIjC- 07 ’
IIpakTnyeckoe 3ansitue. [IpakTHKO-OPUEHTHPOBAHHBIE 337a4l HA KOOPJIWHATHOU 2 1IK...
IJI0CKOCTH
Tema 4.4. Coneprxanne yueOHOro MaTtepuania 2
Pemenue 3a1a4 Ha | KoopMHATHO-BEKTOPHBIM METOJ NPU PEIICHUN I€OMETPUYECKHUX 3anad. Pemenue
KOOPAUHATHI 3a7a4, CBS3aHHBIX C NPUMEHEHUEM TMpaBWJI JCUCTBUM C BEKTOpaMH. 3aJaud
1 BEKTOPBI IUIAHUMETPUU U CTEPEOMETPUN U METOJIBI UX PEIICHUS
IIpakTnueckue 3auaTuss. KoopauHaThl U BEKTOPHI B IPOCTPAHCTBE 2
Pa3ned 5. OcnHoBbl TpuronomMerpuu. Tpuronomerpudyeckue GyHKIUH 36
Tema 5.1. Cognepsxanne yuebHOro MaTepuana 2 OK-01, OK-02,
OCHOBBI TPUTOHOMETPUU CuHyC, KOCHMHYC M TaHI€HC 4YHCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC, OK-03, OK-04,
APKTAHTEHC  YHMCJIOBOIO  apryMeHTa.  TpUTrOHOMETpHYECKas  OKPYKHOCT, OK_0051’< (31;'06,

OMPCACIICHUC TPUTOHOMCTPHUICCKUX (bYHKLII/Iﬁ YU CJIOBOI'O apryMmeHTa
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Tema 5.2. Copepxanne yaeOHOro MaTepuana

OcHOBHbIE [Ipeo6pa3zoBanue TPUTOHOMETPUUECKUX BBIPAKEHUM. OcHoBHBIE
TPUTOHOMETPUUECKHE TPUTOHOMETPUYECKHE (HPOPMYITBI

TOKJECTBA

Tema 5.3. Copepxanne yaeOHOro MaTepuana

[lepnognyeckne  pyHkumu. | dynkius. [lepuoandeckue QyHkimu. TpuroHomerpuueckre (GYHKIUH, HX
Tpuronomerpuueckue CBOWCTBA U TpapuKu

byHKIIUHU

Tema 5.4. Coneprxkanne y4eOHOro Marepuasia

[IpeobpazoBanue rpapukos | CxkaTtue U pacTsHKEHUE rPaGUKOB TPUTOHOMETPUUECKUX (PYHKIIH.
TPUTOHOMETPUUECKHUX [IpeobOpaszoBanue rpaduKOB TPUTOHOMETPUIECKHUX (PYHKITHIA

byHKIUH

Tema 5.5. IIpodeccnoHabHO OPUEHTHPOBAHHOE CO/lepKaHue (ColepKaHue MPUKJIATHOTO
Omnucanue MO/LYJIst)

IIPOU3BOACTBEHHBIX Vcnonp30BaHne CBOWCTB TPUTOHOMETPUYECKHX (YHKIHMA B TPOQEeCcCHOHATBHBIX

IPOLECCOB  C  TOMOIIBIO
rpadukoB GyHKUINN

3ajavax. Mcnonbp3oBaHue rpadukoB (YHKIMH JUIsl MCCIEOBAHUS IPOLECCOB U
3aBUCHMOCTEH, KOTOpbI€ BO3HHMKAIOT NPU PEHICHUM 3a7ady M3 JIPYIHX Yy4eOHBIX
JUCLIMILIMH U pPEaJIbHOM JKU3HU

IIpakTuyeckoe 3ansitue. OnrcaHue MPOU3BOACTBEHHBIX IMPOIECCOB C MOMOIIBIO
rpaduKoB PyHKIHHA

Tema 5.6. Conepxanue yueOHOro MaTepuasa

OObpaTHble ObpatHbie ¢yHkiuu. OOpaTHble TpUroHomMeTpudeckue QyHkuuu. Mx cpolicTBa U

TPUTOHOMETPUYECKHUE rpaduKu

byHKIMH

Tema 5.7. Coneprxanue yueOHOro MaTepuasa

Tpuronomerpuueckue Pemrenne TpuroHoMeTpu4EeCKUX ypaBHEHUN

yYpaBHEHUs

Tema 5.8. Coneprxanne yueOHOTO MaTepuania

Tpuronomerpudeckue [Ipumepsl ~ TPUTOHOMETPUYECKHE  HEpPABEHCTBA. Pemenne  mpocteimmx

HCPAaBCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM YHCJIE C HCIOIb30BAHUEM CBOMCTB
byHKIHIT

Tema 5.9. Conepxanue yueOHOro MaTepuasa

Pemenne 3a1a4 | TpuroHoMeTpu4ecKue BoIpa)KCHUS, YPAaBHEHUS U HEPABEHCTBA

IIK...
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TPUTOHOMETPHH

IIpakTnyeckue 3anaTHA. PelneHue 3a1a4 TPUrOHOMETPUN 4
Paznen 6. [IpousBoaHasi pyHKIuM, ee NpUMeHeHH e 38
Tema 6.1. MonoronHocTh | Conepkanue ydeOHOro Marepuaia 2
GyHKIUH. OkcTpemMyMsbl | [IpoMeXyTKH MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MHHUMYMBI (YHKIIHH.
byHKIHM. Toukn | HanGosbIiee 1 HauMeHbIIee 3HaYeHHE (DYHKIIUU Ha IIPOMEKYTKE
JKCTpEMyMa
Tema 6.2. Ilonsitue Coneprxkanue y4eOHOro MaTepuasia 6
o HenpepblBHOCTH pyHKIMKM | HenpepbiBable GyHKIHH. METOI HHTEPBAJIOB ISl PEIICHHS] HEPABCHCTB
Tema 6.3. Copep:xanue yueOHOro MaTepuana 2
[IpousBoanas GyHkrm [MpousBomuass ¢yHknuu. [IpousBogHbIe 3iIeMeHTapHBIX (QYHKIUHA. DopMyITbl
HAax0>KJICHUs IPOM3BOIHON CYMMBbI, IPOU3BEAEHUS U YACTHOTO
Tewma 6.4. Coneprxkanne y4eOHOro Marepuania 2
I'eomerpuueckuii cMbICH | ['eomeTpudeckuil CMbBICT MPOU3BOAHOM (QYHKIMHU — YrIoBOM KO3 UIIKMEHT
IIPOU3BOHOMN KacaTenbHOU K rpaduKky (QyHKIMH B TOYKE. YpaBHEHHE KacaTelIbHOH K Tpaduky
byHKIIUU
Tema 6.5. IIpodeccHOHATLHO OPHEHTHPOBAHHOE CoJepKaHue (CoaepKaHNe MPHKJIATHOTO 2 OK-01, OK-02,
Dusnyecku CMBICTT | MOAYJIsT) OK-03, OK-04,
IIPOU3BOIHOMN dusnueckuil (MeXxaHHYeCKU) CMbICT NpPOU3BOAHOM. IIpuMeHeHue NpOU3BOIHOMN OK-05, OK-06,
B npo(eCcCHOHANBHBIX | IS ONPEACICHUS CKOPOCTH IpoIiecca, 3alaHHOT0 (HOpMYIIoi Witk rpadukoM OK-07
3aj1a4ax IIK...
Tema 6.6. Coneprkanne y4eOHOro Matepuasa 6
IIpumenenne mnpousBogHOM | Bo3pacTanue u yObiBaHuE (YHKLMH, COOTBETCTBHE BO3pAcTaHUsl M YObIBaAHHS
K HCCIIeNOBaHUI0 (YHKIUH | QyHKIMM 3HAKYy MOPOM3BOAHOW. I[IprMeHEeHHe MPOU3BOJHON K HCCICIOBAHHIO
Ha MOHOTOHHOCTh U | QyHKIUI Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
SKCTPEMYMBI
Tema 6.7. Conepxanue yueOHOro MaTepuasa 6
Hccnenosanme GyHKIMIA | AnropuT™  HMccienoBaHus (YHKIUM ¥ TOCTPOCHHS ee TrpadHKka € MOMOIIBIO
U TIOCTpOEHUE rpaduKoB npousBojiHOM. [locTpoeHne rpadgukoB MHOTOYJIEHOB C MCIIOJIB30BAaHUEM armapara
MaTEMaTHYECKOro aHain3a. Victopust pa3BUTHS MaTEMaTHYECKOTO aHAIN3a
Tema 6.8. Coneprxanne y4eOHOT0 MaTepuasa 2

HauGonbiiee 1 HauMeHbIee
3HaueHuss  (QyHKUMHM ~ Ha
OTpe3Ke

Haxoxnenne HamOONbIIEr0 M HAMMEHBLIETO 3HAueHUs (YHKIMHM Ha OTpe3Ke.
[IpumeHeHne NpoU3BOIHOM AJIsl HAXOXKACHHSI HAWTYYIIETO PELIeHHs B TPUKIaIHbBIX
3ajjayax, JJIs ONpEAeTeHUs CKOPOCTH IMpolecca, 3aJaHHOro Qopmynoil win
rpaduxom
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Tema 6.9.
Haxoxaenue onTUMalibHOTO

IIpodeccnoHabHO OPUEHTUPOBAHHOE CO/lepP:KaHue (CoepPKaHue MPUKJIIATHOTO
MOLYJIs1)

pesyinbrata ¢ nomoukio | [IpuknagHele 3aayu, B TOM YHKCJE COLIMAIbHO-3KOHOMHYECKOTO U (DU3MYECKOTO 4
IIPOU3BOIHOM B | XapakTepa, UX peUIeHHE CPEICTBAMU MAaTEMaTHUECKOI0 aHAJIN3a
OPaKTUICCKMUX 3aJla4ax IIpakTHyeckoe 3aHaTHe. HaxoxneHHe ONTUMAIBHOIO pe3yjibTaTa € IMOMOIIbIO 2
IIPOM3BOJIHOM B IPAKTUYECKUX 3a7jauax
Tema 6.10. Pemenne 3amau. | Conepkanue y4eOHOro Marepuasia 2
IIpounsBoaHas byskuuny, | JuddepennupoBanne  Qynkuuit. HMccnemoBanne  GYHKIHH € [MOMOIIBIO
ee IPUMEHEHHE npou3BoaHoN. Hanbosbliee 1 HauMeHblIee 3Ha4eHus1 GyHKLIUU
IIpakTnyeckune 3aHATHSA.
1cem: KonTposabHasi padora. 2
Pa3zien 7. MHOrorpaHHMKM M TeJia BpalieHust 44
Tema 7.1. Coneprkanue y4eOHOro Marepuasia 2
MHororpaHHUKH [loHATHE MHOrOrpaHHHMKA, OCHOBHBIE 3JEMEHTbl MHOTOI'PDAaHHHMKA, BBIIYKJIbIE U
HEBBINYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOIOTPaHHUKA
Tema 7.2. Coneprxanue yueOHOro MaTepuasa 2
[Tpuszma. Ipamas | [Ipusma: n-yronpHas mpu3Ma; TpaHH M OCHOBAHUS MPHU3MBI; MpsIMas U HAKIIOHHAsS
Y IIPaBUJIbHAS IIPU3MBI npu3Mbl; OOKOBas M IOJHAs MOBEPXHOCTb NPU3MBL. DJIEMEHThl IPU3MBI. OK-01, OK-02,
[IpaBunbHas npusma 0K-03, OK-04,
Tema 7.3. Coneprxanue ydeOHOro MaTepuaia 2 OK-05, OK-06,
[Tapannenenunen, kyo [Tapannenenunen, NOpsMOYroJibHBIN mNapamienenunen M ero cpoictBa. KyoO. OK-07
CeueHue ky0Oa, napajiesnenunesia IIK...
Tema 7.4. Conepxanue yueOHOro MaTepuasa 2
[Mupamuna. IIpaBunbnas | [lupamMuga: n-yronpHass MUpaMyia, TPaHH W OCHOBaHHME MUPAMUIBI; OOKOBas |
MUpamMua. Yceuennas | mosHasi IOBEPXHOCTh MUPAMU/bL; IPABUIbHAS U yCEUEHHAS MUpPaMUAA. DJIEMEHTHI
nupamua nupamuibl. Berarcienue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AMaroHaiu, yribl
Tema 7.5. Coneprxanue yueOHOro MaTepuasa 2
bokoBas u noyiHas | [Inomanp OOKOBOM MOBEPXHOCTHM W TOJHOW TMOBEPXHOCTH MPSIMOW MPU3MBIL,
MIOBEPXHOCTh IIPU3MBI, | IJIOIIA b OCHOBAHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH NMpsiMOi npu3Msl. [Tnomanp
MU PAMHU/TBI OOKOBOIl TMOBEPXHOCTHM M TMOBEPXHOCTH MPAaBWIBHOM MNHpaMHUAbI, TeopeMa o
TUIOIIA OOKOBOM MOBEPXHOCTH YCEUEHHOW MUPAMHUIBI
Tema 7.6. Coneprxanne y4eOHOT0 MaTepuasa 2

JIBU>KeHHE B TIPOCTPAHCTBE.
CuMMeTpHs B IPOCTPAHCTBE

I[BI/I)KCHI/IC B IPOCTPAHCTBC. CI/IMMCTpI/I}I B MMPOCTPAHCTBC: CUMMCTpPUA
OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIEMEHTBI CUMMCTpPUHN B IIHUpaMUIaX,
TapaJiieJICrIic 1ax
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Tema 7.7. Copepxanne yaeOHOro MaTepuana
[IpaBuiibHbIE [TonsiTe mNpaBUIBLHOTO MHOTOIpAaHHUKA; MpaBWIbHAS MpPU3Ma W MPaBHIbHAs
MHOTOTPaHHUKH, UX | mUpaMuza; MpaBWIbHAs TPEYrojbHAas MUpaMUZa U TMPABHIBHBIA TeTpa’ap; KyoO.
CBOICTBa [IpencraBienue o MpaBUIBLHBIX MHOTOIPAHHUKAX: OKTadAp, JOJACKadAP U UKOCASIP.
JIBiokeHHEe B TNPOCTPAHCTBE.  DJIEMEHTHl CHUMMETPUM B IPAaBUIBHBIX
MHOTOTpaHHUKAX
Tema 7.8. Cummerpus B | IIpodeccnoHalIbHO OPUEHTHPOBAHHOE cO/lep:KaHue (coAepKaHHe MPUKJIATHOTO
npodeccumn. CeueHus | MmoayJis)
MHOTOT'PaHHHKOB Cummerpusi B TpUpPONE, AapXUTEKType, TEXHUKE, B ObITy, B mpodeccum.
B npodeccuoHanbHbIX | Micnonb30BaHWEe JBMXKCHHH B MPOCTPAHCTBE MPH PEIICHUH MPO(ECCHOHATBHBIX
3aja4ax 3ama4. Ceuenus npusmbl U nupamuzbl. [locTpoeHue ceueHuit MHOTOTpaHHUKOB,
UCIIONIb3YS METOJ CIIeJIOB. BBIMOJIHEHHEe BBIHOCHBIX IUIOCKHX 4YepTexed u3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp (BHI CBEpXY, COOKY, CHU3Y)
IIpakTnyeckoe 3ansaTue. Cummerpus B mpodeccuu. CeueHnss MHOTOIPaHHUKOB
B IpOoQeCCHOHATBHBIX 3a7a4ax.
Tema 7.9. Coneprkanue y4eOHOro Marepuasia
Hununmp, ero | Lunuaapuyeckas MoBEpXHOCTh, 00pa3yroline HUINHAPUIECKONH TOBEPXHOCTH, OCh
COCTaBJISIOLIHE. Cedenne | IIMIMHIPUYECKON MOBEPXHOCTH. LIMJAMHIp: OCHOBaHUS M OOKOBask MOBEPXHOCTH,
UIHHIpA oOpasylomiass ¥ OCh; IUIOLa[b OOKOBOW M MONHOM MoBepxXHOCTU. M300paxeHue
HWIMHIpa Ha TiockocTH. Pa3Béprka nununapa. CedyeHns HuIMHIpa (IUIOCKOCTBIO,
napajiesIbHOM WM NepHeHIUKYISIPHOM OCH IMIIMHAPA)
Tema 7.10. Coneprkanne y4eOHOro MaTtepuasia

Konyc, ero cocrasmisomue.
Ceuenue KoHyca

Konunyeckass moBepxHOCTh, 0Opa3ymoIline KOHUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU moBepxHOoCcTH. KOHYC: OCHOBaHME M BEpIIMHA, 00pa3yromias
1 OCb; MJIONAh OOKOBOW U MOJHON MOBEPXHOCTH

Tema 7.11.
VYceuennsblil konyc. CedeHue
YCEYEHHOTO KOHYyCa

Coneprxkanne y4eOHOro Matepurana

VYceu€HHBII KOHYC: 00pa3yrolliye U BBICOTA; OCHOBaHUSA M OOKOBasi MOBEPXHOCTD.
N3o0pakenne koHyca Ha IUIOCKOCTH. Pa3BépTka konyca. CeueHusi KoOHyca
(TIIOCKOCTHIO, MAapajuIEbHOM OCHOBAaHUIO, M IUIOCKOCTBIO, IMPOXOAALIEH uepes
BEPIINHY)

Tema 7.12.
[ap u chepa, ux ceuenus

Copep:xanne yueOHOTo MaTepuana

Cdepa u map: neHTp, paguyc, AMaMeTp; oAb MOBEPXHOCTH cdeprl. Bzaumuoe
pacrnonoxkeHue cdeppl U IUIOCKOCTH; KacarelbHas IIJIOCKOCTh K  cdepe.
N306pakenue cgepsl, apa Ha miockocTu. CeyeHus napa

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IIK...
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Tema 7.13. Coneprxanne y4eOHOT0 MaTepuasia 2
[Tonatue o0 ob6beme Ttena. | [Touste 00 00bEMe. OcHOBHBIC CcBOWCTBA 00BEMOB Ten. OOBEM HHpPaMUIBL,
OOBEeMBI MHOTOTPaHHHMKOB M | PU3MbI IIWJIMHAPA, KOHYca. O0BEM 11apa U miomaab cepbl
T€J BpaIlCHUSI
Tema 7.14. Coneprxkanne y4eOHOT0 MaTepuasia 2
OOBbeMbI u momanu | [Togo6usle Tena B npoctpaHcTBe. COOTHOLICHUSI MEXK Y TUIOMIAIIMU MTOBEPXHOCTEN
HOBCpXHOCTCfI HOI[O6HBIX TCJI | ¥ 0OBLEMAMU HOI[06HBIX TEJl
Tema 7.15. Coneprxkanue y4eOHOro MaTepuasia 2
KomOunarmu MHororpaHHuk, OmMcaHHbI 0oKoyio cepbl. Cdepa, BOHCaHHAS B MHOTOTPAaHHUK
MHOTOTPAaHHHKOB M TCI | UM B TEJIO BpalleHusl. MHOrorpaHHMK, BIMCAHHBIN B TEJI0 BpallleHUs
BpaICHHS
Tema 7.16. IIpodeccnoHabHO OPUEHTHPOBAHHOE CO/lepKaHue (CoepKaHue MPUKJIATAHOTO 4
KombOunanmu MOIYJIs1)
reOMETPUYECKUX  Ten  Ha | VMcmonp3oBaHMe KOMOWHAIMI MHOTOTPAHHUKOB U TEJ BPAIICHHs HA TPAKTUKE 2
MIPAKTUKE IIpakTnyeckoe 3ausaTue. KoMOnHaIMy reoMeTpUUeCKUX TEJl HA MPAKTHUKE 2
Tema 7.17. Pemenne 3amau. | Conepkanue yueOHOro Marepuana 2
Muororpanaukd M Tena | Beluncnenune  BenwuumH  (AnMHA,  Yrod, o00beM, IJIOW@AAb  MOBEPXHOCTH)
BpAICHUS TeOMETPHUECKUX (DUTYP, UCTIONB3YS H3yUeHHBIE ()OPMYJIIBI M METOJIBI
IIpakTnueckue 3auaTHss. MHOTOTpaHHUKY U TeJa BPAIICHHUS. 4
Pasnean 8. [lepBooOpasnasi pyHKUMHU, ee IPUMEHEHHE 18
Tema 8.1. Conepxanue yueOHOro MaTepuasa 4
IlepBoobpazHas pyHKUIMN [lepBoobOpaznas. Tabnuia nepBooOpa3HbIX
Tema 8.2. [Tnomane | Comeprxanue yueOHOTO MaTepraia 6
KPUBOJMHENHONW  Tpaneuuu. | MIHTerpai, ero reoMmeTpudeckuil U gpusnyeckuii cmMpicil. Boruncnenue uHTerpana mno
®opmyna HeroTona — | dopmyinie Hetotona-Jleitouuma
Jleitbnuia
Tema 8.3. IIpodeccnoHabHO OPUEHTHPOBAHHOE CO/lepPKaHue (CoepKaHue MPUKJIATHOTO 4
OnpeneneHHblit UHTETpaJl | MOYJIsl)
B npodeccHoHanbHON | Pemenne 3a7a4 Ha MpUMEHEHNE UHTETpaja Ul BIYACICHUS (PU3MYECKAX BETHUUH 2
JeSTeTbHOCTU U KU3HU U TUIomIa e
IIpakTnueckoe 3ansitme. OrnpeleneHHbII UHTErpal B MNpPodecCHOHATbHON 2
JeSITEeIbHOCTH U KU3HU
Tema 8.4. Pemenme 3amau | ComepkaHue ydeOHOro MaTtepuana 2

Ha HAXO0XJICHUE
nepBooOpazHOM

[lepBoobOpazHas u uHTErpa
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" €€ IPUMCHCHUC

IIpakTnyeckue 3ausaTus. [lepsooOpasnas pyHKINHU, €€ IPUMEHEHUE. 2
Pazjnen 9. Teopusi BeposATHOCTEH M CTATHCTHKA 36
Tema 9.1. Copep:xanne yaeOHOro MaTepuana 2
[IpencraBnenue JaHHelX | [IpencraBneHne JaHHBIX € [OMOIIbI0 Tabmun u  auarpamMM. CpenHee
U onucaresbHas CTaTUCTHKA | apupMeTHYeckoe, MeAMaHa, HauOosbllee W HAaUMEHbIIee 3HAYEHUs, pa3Max,
JCTIepCusl, CTAHJaPTHOE OTKJIOHEHHUE YHCIIOBBIX HA0OPOB
Tema 9.2. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COlep:KaHue (coeprKaHne MPUKJIATHOTO 4
CocraBienue TaOIUI] | MOTYJIsSI)
U AMarpaMM Ha IpaKTHKE [TepBuuHas oOpabOTKa CTaTUCTHYECKHUX JNaHHBIX. [ paduyeckoe ux mpeacTaBieHUE. 2
HaxoxnaeHue cpenHUX XapaKTEpUCTUK, HAOMI0OJaeMbIX JaHHbIX. [IpumeHeHue
CTAaTHUCTUYECKUX METOJOB IS penieHus NpodeCCHOHAIbHBIX 3a7a4
IIpakTunyeckoe 3ausitue. CocraBieHue TaOJINII U IUarpamMM Ha TMPAKTHKE. 2
Tema 9.3. Copep:xanue yueOHOro MaTepuana 6
Omnepanun Haj coObITHAMY, | CiydailHbIE AKCIEPUMEHTHI (OIBITBI) M CIIy4ailHbIe COOBITHS. DIJIEMEHTAapHbIC
HaJ BEPOATHOCTAMM. | cOObITUS (Mcxoabl). BeposTHOCTh ciydaitHOro coObiTus. bin3ocTes 4acToThl U
VYcinoBHas BEpOATHOCTD BEPOSITHOCTH COOBITHH. CilydaifHbIe OIBITHI C PABHOBO3MOKHBIMHU JIEMEHTAaPHBIMU
coObITUAMHU. BeposTHOCTH  COOBITHI B ONBITaX C  PaBHOBO3MOXKHBIMU
dJeMEHTapHbIMU ~ COObITHsMH. Ormepanuu  HaJl  COOBITHSIMU:  TI€PECEUCHHE,
0o0bEeIUHEHNE, MPOTHBOIONIOXKHBIE coObITUsA. [lunarpammel Oitnepa. dopmyna
CIIO)KEHMsSI BEPOATHOCTEH. YCIIOBHAs BEPOSTHOCTh. YMHOXEHHE BEPOSTHOCTEH.
Jepeso ciywyaiiHoro skcepumenTa. @opmyiia MojHOKW BeposTHOCTU. HezaBucrumbie
COOBITHS
Tema 9.4. Conepxanue yueOHOro MaTepuasa 2
DneMeHTbl KOMOMHATOPUKH KombOunaropuoe mnpasuno ymHoxeHus. IlepectaHoBku u Qaxrtopuan. Yucno
coyeranuil. Tpeyroapauk Ilackans. @opmyna 6uHoma HeloToHa
Tema 9.5. IMpodeccnoHabHO OPUEHTHPOBAHHOE CO/lepPKaHue (CoepKaHue MPUKJIATAHOTO 4
BepostHocTh MOIYJIs1)
B npo(ecCHOHANBHBIX | BhIumcieHe BEPOSTHOCTEH ¢ MCHONb30BaHHeM (Gopmyn komMOuHaTopuku. OreHka 2
3ajjauax BEPOATHOCTH  COOBITUS B  MpodeccHOHATbHON  JesTenbHOCTH.  PermieHue
npoecCHOHATILHBIX 3a]1a4 Ha BEPOSTHOCTh COOBITHS
IIpakTnueckoe 3ausaTHe. BeposTHOCTH B mpodeccHOHANBHBIX 3aJjauax 2
Tema 9.6. Conepxanue yueOHOro MaTepuasa 2

Cepun  mocneaoBaTebHBIX
HUCIIBITAHUN

bunapHblii ciay4ailHBIA ONBIT (MCIBITaHUE), ycHex W Heynada. HesaBucumble
ucneltadnsd. Cepusi HE3aBUCHMBIX HCIBITAHMW A0 mnepBoro ycmexa. Cepus
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HE3aBUCUMBIX UCIIBITAHUI bepHysuimn
Tema 9.7. Copepxanne yaeOHOro MaTepuana 6
Ciyyaiinbie BenmunHEel | CiyyailiHas BenuuuHa. Pacnipenenenue BeposiTHocTed. Jlnarpamma pacnpeaeieHus.
U pacIpeieacHusl. [Tpumepsl pacmpeneneHuil, B TOM 4YHCIE, T€OMETPHYECKOe W OWHOMHAIBHOE.
MaremaTtrueckoe oxuaaHue | YucnoBble XapaKTEPUCTUKH CIYYalHBIX BEIMYMH: MaTEMaTHYECKOE OXKUIaHWUE,
CIIy4aiiHOH BEJINYMHBI JUCIEpCUsl U CTaHAApTHOE OTKJIOHeHHe. [Ipumepbl NpUMEHEHHs MaTeMaTH4YeCKOIo
OKHUJIaHUs, B TOM 4YUCIIE B 3aJadyax M3 IOBCEIHEBHOM >XU3HU. Maremarnyeckoe
OXUJaHWe OMHAPHOUN CIydailHOW BeNMYMHBI. MaTeMaTH4YecKOe 0KHIIAHUE CYMMBI
CllyyailHbIX BEIMUYUH. MaTeMaTHUeCKoe OKUIAHUE U JUCIEPCHs] TEOMETPUYECKOTO
1 OMHOMUAJIBHOT'O paclpeaeaeHuil
Tema 9.8. Copep:xanue yueOHOro MaTepuana 4
3akoH  OompIIMX  4MCeN | 3aKOH OOJIBIIMX YKHCET M €ro pojib B HAayKe, MPHUPOJC W 00IiecTBe. BrIOOpOUHBIit
HenpepbiBHble  cilydaliHbIE | METOJ HUCCleOoBaHuiA. [IpuMepbl HENMPEepBIBHBIX CIyYalHbBIX BeMW4YMH. DyHKIUS
BEJIMYMHBI (paclpelesIeHns). | IUIOTHOCTH pacnpenelieHus. PaBHOMEpHOe pacrlpesielieHHe HM €ro CBOMCTBa.
Hopmansnoe pacnpenenenue | [TonsiTue 0 HOpMaIbHOM pacipeleIeHUH
Tema 9.9. Pemenue 3amau | Coneprkanue yueOHOTO MaTepualia 2
KOMOMHATOPHUKHU, CTATUCTHKH | DiieMeHThl KOMOWHATOpUKH. COOBITHE, BEPOSITHOCTH COOBbITHS. ClOXeHHE U
Y TEOPUU BEPOSITHOCTEN YMHOKEHHE BEPOATHOCTEN
IIpakTHyeckue 3aHATHA. Teopust BEpOSITHOCTEN U CTATUCTHKA. 4
IIpogeccnonaIbHO OPHEHTHPOBAHHOE CO/ICPKAHUE 46
BapuaTHBHbBII NPUKJIATHOH MOAYJIB’
Pazgen 10. MaTeMaTH4eCKHii NPAKTUKYM 46
Tema 10.1. Coneprxanue yueOHOTo MaTeprasa 8 OK-01, OK-02,
Matpuibl ¥ OIpeaeInTENN CriocoObl perieHus: cucTeM JMHEHHbIX ypaBHeHUH. [lonsTus: marpuna 2x2 u 3x3, OK-03, OK-04,
onpeaenuTesnb MaTpullbl. Meton [Maycca perieHus cucteM JUHEHHBIX ypaBHEHUU. OK-05, OK-06,
Pemenue npuknagusix 3a1a4. [Ipumenenne Matpuil B MHGOpMaTHKe OK-07
Tema 10.2. Cojnepkanne yaeOHOro MaTepuaia 6 IIK...
Dn1eMeHTHI BeKTOpHOU | KomrmmanapHble BeKTOpHl. Pa3jokeHne BekTopa 1O TPeM HEKOMILIaHAPHBIM
anreopsl BEKTOpaM. YpaBHEHHME IUIOCKOCTH. ['€OMEeTpHUYECKHl CMBICI ONpEeAenuTens 2x2.

®06pasoBaTenbHas OpPraHu3allus CaMOCTOSATENLHO ONpENeNseT COAEepP)KaHWe BapUaTHBHOIO IIPUKIAIHOIO MOJIYJSA, HEOOXOAMMOE JUIi OCBOEHHS peanudyeMol mpodeccun/
CHCIHATEHOCTH M (QOpMHUpPYET pa3ienbl W TeMBl JUIs W3YYeHUs W3 0o0jacTell MaTeMaTHWKW: KOMIUICKCHBIC 4YHclia, JMHEHHas anreOpa, BEKTOpHas anreOpa, TCOpHS MHOXKECTB,
TPUTOHOMETPUS, AHATUTUYCCKASI TEOMETPHUS, MATEMaTHICCKHUI aHalIU3, HHTETPAaJbHOE HCYHCICHUE, MATEMAaTHIECKasl JIOTUKA, CTATHCTHKA, KOMOHMHATOPHKA.

OO6pa3oBarenbHasi OpraHM3AIUS CAMOCTOSATENBFHO pa3padaTbiBaeT 3aJadud W TNPAKTHYECKHE PaboThl MpogecCHOHATBHOI HANpaBIEHHOCTH,COOTBETCTBYIOIINE COJACPKAHUIO TEM
pa3zena.
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Pemenue nmpukiagHbIx 3ama4y

Tema 10.3. Copepxanne yaeOHOro MaTepuana 6

KomriekcHsie yncna [Tonsatne xomruiekcHOro uucia. COnpspKEHHbIE KOMIUIGKCHBIC YHCIa, MOIYJIb U
apryMEHT KOMIUIEKCHOTO uucia. @Dopma 3amMcd  KOMIUIEKCHOTO — YHCIia
(reomeTpuyeckas, TPUTOHOMETpPHYECKas, anreOpamveckas). ApudmMeTndecKue
JeWCTBUS C KOMIUIEKCHBIMU YHCIIAMHU

Tema 10.4. Coneprxkanue y4eOHOro MaTepuasia 4

I'padms [Tonsarue rpada. CessHbli rpad, nepeBo, LUK Trpad Ha IUIOCKOCTH. Pemenwue
npHUKIaaHbIX 3a7a4. [Ipumenenue rpada B nHpopmaTHKe

Tema 10.5. Copepxanne yaeOHOro MaTepuana 4

3anauu MareMaTH4ecKod | Bapunanmonusnid  psin.  [lommron wactor u  rucrorpamma.  CraTHCcTHYECKHE

CTaTUCTHKH XapaKTEPUCTHKH Psijia HAOIIOIaeMbIX JAHHBIX

Tema 10.6. Copepxanue yaeOHOro MaTepuaa 4

Jloruueckue onepanuu | Jlornueckue omepauuu. [Ipumenenue nuarpamm Oiinepa—Benna s peueHue

C MHOKECTBaMH TEOPETUKO-MHOKECTBEHHBIX 337a4 MPO(ECCHOHATBFHONW HAINPaBICHHOCTH, 3a/ad
MHOOPMATUKM W APYrUX YYEeOHBIX MAWCHUIUIMH W Ui ONHCAaHUS pPEaTbHBIX
MPOLIECCOB U SIBJICHUI

Tema 10.7. Copep:xanue yueOHOro MaTepuana 2

Permenne 3aga4 | [I[pumMeHeHne W3yYEHHBIX MaTeMaTH4ecKuX (aKTOB K pEIICHUIO 3amad |3

MaTeMaTHYeCKOTro pa3IMYHBIX 00JaCTel HayKH U peallbHOM KU3HH

MPAaKTHKyMa
IIpakTnyeckue 3aHaTHsA. Perenus 3a1a4 MaTeMaTHYeCKOT0 MPaKTUKyMa. 12

IIpomexyTounas arrecranms (IK3amMeH) 12

Bcero: 340
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3. YCJIOBUSA PEAJIN3AIIMMA PABOYEHN TPOI'PAMMBI

3.1. g peaJmu3anuy NPOrpaMMbl JHCHHMILIMHBI JOJILKHBI ObITh IPelyCMOTPEeHBI cielylolue
crenuaJbHble MOMELIEeHNS:

Peanun3anus nporpaMmsel AUCHUILUIMHBI TPeOYET HANUYKS y4eOHOTro KaOuHEeTa MaTeMaTHKU.
TexHuueckue cpeacTna:

- KOMIUIEKT YepTEKHOT0 00OpYyNOBaHUSA M MPHUCIOCOOIEHUN ISl LIKOJBHOM JTOCKH (TPEYrOJIbHUK,
TPAHCIIOPTUP, LUPKYJIb, JIMHENKA);

- MOJENHU Ui U3YyYeHHs] F€OMEeTPUYECKUX (QUryp (YacTd LEJOro Ha Kpyre, TPUIOHOMETPUYECKUN
KpYT, CTepeOMeTpUdecKuii Habop, HAOOPBI TEOMETPHUECKUX MOJIENIEH B (UTYD C pa3BEPTKOMN);
JleMOHCTpaLMOHHbIE YUeOHO-HAIJIAHbIE IOCOOMSL:

- KOMIUIEKT OPTPETOB 7151 0(hopMIIeHUS KaOWHETa.

3.2. UndopmanuonHoe odecrieyeHne 00ydeHust

1. Jlng peanuzanuu mporpaMmmbl OMOIMOTeUHbIH (HOHA 00pa3oBaTeIbHON OpraHU3aIUK JTOJIKEH
MMETh T[eYaTHble W/WIM DIIEKTPOHHBIE O0Opa3oBaTelbHblE U MHGOPMAIMOHHBIE PECYPCHI,
PEKOMEH/IOBAaHHBIE ISl HCIIOJIb30BAHHUS B 00pa30BaTENIbHOM IIPOLIECCE, HE CTaplle ISATH JIET C
MOMEHTA U3JIaHUS:

OcCHOBHBIE HCTOYHUKHU:

1. bammvakoB M.M. Marematuka [Tekcr]: Yueb. mana cryn. yupexaenunit CIIO / M.U.
Bammakos. — 2-e u3n. - M.: Axkanemus, 2024. - 288 c.

2. bammakoB M.M. Maremaruka: anreOpa U Hadajda MaTeMaTHYECKOrO aHalln3a, T€OMETpUs
[Tekct]: Yueb. mua cryn. yupexxnennid CIIO / M.U. bammakoB. — 4-e¢ u3zn., crep. - M.:
Axanemus, 2017. - 256 c. - (I1O). - pekomennoBano ®I'AY «DUPO» B kauecTBe yueOHHKA
peruct. Homep perl. Ne 405 ot 19.08.2015

3. bammakoB M.M. Maremaruka: anrebpa W Hadajla MaTeMAaTHYECKOTO aHAIN3a, TEOMETPUS:

3amgaunuk [Tekct]: Yueb. mocobue mis crya. yupexaenuit CIIO / M.U. bammakos. — 4-¢
u3a., crep. - M.: Akanemus, 2017. - 416 c. - (I1O). - pekomengoBano ®I'AY «OUPO» B
KayecTBe yueO. mocobust peruct. Homep pert. Ne 553 ot 25.12.2015

DJIeKTPOHHbIE U3IAHMS:

1. Bcepoccuiickue wunHTepHeT-oaumnuansl. - URL: https://online-olympiad.ru / (nara
obpamienusi: 12.07.2022). - TekcT: 2€KTPOHHBIH.
2. Equnas  komteknmsi 1M@pOBBIX oOpa3zoBaTenbHbIX pecypcoB. - URL: http://school-

collection.edu.ru (mara obpamienus: 08.07.2022). - TekcT: 37EKTPOHHBIH.

3. Nuadopmanmonnas cucrema «EnnHOE OKHO JOCTyIa K 00pa3oBareabHBIM pecypcam». - URL:
http://window.edu.ru/ (mara obpamienus: 02.07.2022). - TekcT: 3EKTPOHHBIH.

4. Hayunas snektponHas 6ubiunoreka (HOB). - URL: http://wwwe.elibrary.ru (nata odpamienus:
12.07.2022). - TeKcT: 31MeKTPOHHBIH.

5. OtkpeiThiii KOJUTEDK. Marematuka. - URL: https://mathematics.ru / (mara oOparieHus:
08.06.2022). - TekcT: 2NeKTPOHHBIH.

6. IMoropum wmaremaruky. - URL: http://www.mathteachers.narod.ru / (mata oOGpareHwus:
12.07.2022). - TekcT: 37€KTPOHHBIA.

7. CrnpaBOYHUK o MaTeMaTUKe TUISt IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.ntm / (mata oOpamenus: 12.07.2022). - Tekcr:
JJIEKTPOHHBIN.

8. Cpennsis maremaruueckas uHTepHeT wmkona. - URL: http://www.bymath.net/  (nara

obpamenusi: 12.07.2022). - TekcT: 37eKTPOHHBIH.
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9. ®enepanbHbiii moptan «Poccuiickoe obOpasoanme». - URL: http://www.edu.ru/ (nara
obparnienus: 02.07.2022). - TekcT: 3CKTPOHHBIH.

denepanbHbIii HEHTp HHGOPMaAIMOHHO-00pa3oBaTebHBIX pecypcoB. - URL: http://fcior.edu.ru /
(mara obpamenus: 01.07.2022). - TekcT: 3JIeKTPOHHBII
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA30OBATEJBHOMN JUCHUILJIAHBI

KoHTpoJIb U OlleHKa PEe3yNIbTaTOB OCBOCHHS 00Ie00pa30BaTeIbHON AUCIUTUIMHBI PACKPBIBAIOTCS

qcpes3 AUNCHUIITIMHAPHBIC

pe3yibTaThl,

HaIlTpaBJICHHBIC Ha

¢dopmupoBaHue

o0mmx wu

HpO(bCCCI/IOHaJ'IBHBIX KOMHCTCHHI/Iﬁ I10 pasaciiaM U TEMaM COACPIKAHUA y‘IC6HOFO mMarepuaJia.

Oo6masi/mpogeccuoHanbHAS Pa3zgen/Tema Tun OLICHOYHBIX
KOMIIETEHIUSsI MepOnpUsITHS
OK O01. Bsibupars crnocobsr | Tema 1.1, 1.211-0/c’, 1.3, 1.4 TI-o/c, TectupoBanue
peneHus 3amau | 1.511-0/C, 1.6, 1.7. YcTHbIi onpoc
npoeCCuOHaNLHOM Tempr 2.1 -2.12, 2.1311-0/c, 2.14. MartemaTn4ecKkuii
EATEIBHOCTH Temer 3.1 -3.4, 3.5I1-0/c, 3.6. MKTAHT
Temn1 4.1, 4.2, 4.311-0/c, 4.4.
TIPUMCHHTCIIEHO Tewmer 5.1-5.4, 5.5 I1-o/c, 5.6-5.9. llpencrasnenne
K pa3ju4HbIM KOHTEKCTaM Tembl 6.1- 6.4, 6.511-0/c, 6.6-6.8, pe3ysbTaToB
6.9 TI-o0/c, 6.10. IPAKTHYECKHUX padoT
Temsr 7.1- 7.7, 7.8 T-o/c, 7.9-7.15, 3amuTa
7.16 TI-o/c, 7.17. VHAUBHIYaIbHBIX
Temnr 8.1, 8.2, 8.311-o/c, 8.4. MIPOEKTOB

Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.5 IT-0/c, 9.6 -9.9.
P10 IT-o/c

KonTposabnas padora
Brimonnenue
3aJaHUUIPOMEIKYTOYHON
aTTecTaluu

OK 02. Ucnonws3zoBare | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 Il-o/c, | TectupoBanue
COBpEMEHHBIE cpenctea | 1.511-0/C, 1.6, 1.7. Y CTHBIH onpoc
TIOHCKa, amammsa | LeMBI 2.1 -2.12, 2.131I-o/c, 2.14. MareMaTn4ecKuii
Tewmsr 3.1 -3.4, 3.5I1-0/c, 3.6.
" HHTCPHPCTANIH | rorir 4.1, 4.2, 4.31T-0/c, 4.4, AHKTAHT
unpopvanuu, Tewpi 5.1-5.4, 5.5 T1-0/c, 5.6-5.9. Tpencrapnenme
" UHQOPMALUOHHEIE | ey 6. ]- 6.4, 6.5I1-0/c, 6.6- 6.8, pesyibTaToB
TEXHOJIOTUU 6.9 TI-o0/c, 6.10. NPaKTHYECKHX padoT
AJA - BBIIOIHEHMA  3a1a4 | Temsr 7.1- 7.7, 7.8 I1-o/c, 7.9-7.15, 3amura
npogeccuoHaTbHON 7.16 IT-o/c, 7.17. VHIUBHTyaJIbHBIX
JIEATEIBHOCTH Tewmsr! 8.1, 8.2, 8.311-o0/c, 8.4. MIPOEKTOB
Temsr 9.1, 9.2 IT-o/c, 9.3, 9.4, KonTposabnas pabora
9.5 IT-0/c, 9.6 - 9.9. Brimonuenue
P10 II-o/c 3aIAaHUMTIIPOMEKYTOUHOU
aTTecTaluu
OK 03. [TnanupoBars | Tema 1.1, 1.21I-o/c, 1.3, 1.4 II-o/c, | TectupoBanmue
u peammsoseBars | 1.511-0/C, 1.6, 1.7. VYeTHBIT onpoc
COBCTREHHOE Temsr 2.1 -2.12, 2.1311-0/c, 2.14. MaTeMaTHecKuii
Temnr 3.1 -3.4, 3.5I1-0/c, 3.6.
npogecenonanbroe Temst 4.1, 4.2, 4.311-0/c, 4.4. AMICTATT
W JIMMHOCTHOS  PA3BHTHE, | To\u 5154 5.5 [T-0/C, 5.6-5.9. [IpencraBnenne
NPEATPUHUMATETBCKYIO Temsi 6.1- 6.4, 6.511-0/c, 6.6- 6.8, PE3YILTATOR

JACATCIBHOCTD

MPaKTUYECKUX padboT

TpodeccuoHaTEHOOPUEHTHPOBAHHOE COEPKAHNE(COIEPIKAHUE TIPUKITATHOTO MOYJIs).
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B npodeccuoHaabHOi cdepe,
UCII0JIb30BATh 3HAHHS
10 TPaBOBOM W (PUHAHCOBOIA
IPaMOTHOCTH B Pa3IM4YHBIX

KN3HCHHBIX CUTYyallUAX

6.9 IT-o/c, 6.10.

Temwr 7.1- 7.7, 7.8 I1I-o/c, 7.9-7.15,
7.16 I1-o/c, 7.17.

Temnr 8.1, 8.2, 8.311-0/c, 8.4.
Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4,

9.5 I1-o0/c, 9.6 - 9.9.

P10 IT-o/c

3amura
WHIWBUTYaJIbHBIX
MIPOEKTOB

KonTtponpHas padora
Brinonnenue
3aJaHUUITPOMEKYTOUHOM
aTTecTaluu

OK 04. D¢ dexTuBHO
B3aUMO/IEVICTBOBATh
u paboTaTh B KOJUICKTHUBE

Tema 1.1, 1.2I1-o/c, 1.3, 1.4 Il-o/c,
1.5IT-o/c, 1.6, 1.7.

Temsr 2.1 -2.12, 2.1311-0/c, 2.14.
Temnr 3.1 -3.4, 3.5I1-o0/c, 3.6.

IIpencrasnenue
pe3yIabTaToOB
IPAKTUYECKUX padoT

1 KOManAe Temb1 4.1, 4.2, 4.31-o/c, 4.4. Sampra

Temsr 5.1-5.4, 5.5 TT-o/c, 5.6-5.9. MHAMBUIyaTBHBIX

Temn1 6.1- 6.4, 6.5I1-0/c, 6.6- 6.8, [IPOCKTOB

6.9 I1-o/c, 6.10.

Temwr 7.1- 7.7, 7.8 I1-o/c, 7.9-7.15,

7.16 IT-o/c, 7.17.

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

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

9.51II-0/c, 9.6 - 9.9.

P10 IT-o/c
OK 05. OcymectBmsare | Tema 1.1, 1.211-o/c, 1.3, 1.4 II-o/c, | TecrupoBanwue
yetyio u  nuchmennyio | 1.5I1-0/c, 1.6, 1.7. VYeTHBII onpoc
KOMMYHHKAIJHIO Tewmsr 2.1 -2.12, 2.1311-0/c, 2.14. MaTeMaTHaecKuii
Ha TOCYJApPCTBEHHOM S3BIKE izxi ii,jg” 235g:§//§: 22 JUKTaHT
Poccuiickoii denepauuu Temsr 5.1-5.4, 5.5 T-0/c, 5.6-5.9. [IpencraBnenue
C y4€TOM 0COOEHHOCTEN Tembl 6.1- 64, 6.5H-0/C, 6.6- 68, PpE3yIbTAaTOB

COUAJIBHOTO U KYJIbTYPHOTO
KOHTCKCTa

6.9 I1-o/c, 6.10.

Temwr 7.1- 7.7, 7.8 I1-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,

NPaKTUYECKUX paboT
3amura
WH/IMBUIYaTbHBIX
IIPOEKTOB
KonTponbnas pabora

9.5 IT-0/c, 9.6 - 9.9. BrimonHenue  3amaHuii
P10 II-o/c IIPOMEKYTOUYHON
aTTecTaluu
OK 06. [MposBare | Tema 1.1, 1.2[1-o/c, 1.3, 1.4 Il-o/c, | YcTHBII onpoc
rPaXIaHCKO- 1.51T-0/c, 1.6, 1.7. [MpencraBnenne
NMaTpHOTHUeCKyl0 mosmmuio, | LoMPl 2.1-2.12, 2.1311-0/c, 2.14. PE3YNILTATOB
JIEMOHCTPUPOBATh i:xi ii -i.g’ i;g:g//g’ 22 MPaKTUYECKUX paboT
OCO3HAHHOC MOBEACHHE | oy 51 5.4 5.5 [T-0/c, 5.6-5.9. 3amura
Ha OCHOBE TPAMMIMOHHBIX | Teny: 6 1- 6.4, 6.511-0/C, 6.6- 6.8, WHIMUBUTYaTbHBIX
POCCHICKUX JYXOBHO- | 6 9 T-o/c, 6.10. IIPOEKTOB
HPABCTBEHHBIX  IEHHOCTEH, | Tempr 7.1- 7.7, 7.8 [T-o/c, 7.9-7.15, BrimonHenne
B TOM uHcie c yderoM | 7.16 IT-o/c, 7.17. 3aJJaHUHITPOMEKYTOYHOI
rapMOHH3AIMH Tems! 8.1, 8.2, 8.3IT-0/c, 8.4. aTTecTaluH
MEKHAIMOHAIBHBIX Temsr 9.1, 9.2 IT-o/c, 9.3, 9.4,

9.5 I-o0/c, 9.6 - 9.9.
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u mexxpenurnosusix | P10 [T-o/c

OTHOILEHUH, [IPUMEHATD

CTaHIaPTHI

AHTHKOPPYIIIUOHHOTO

MIOBEICHHS

OK 07. CopeticteoBath | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-o/c, | TectupoBanue

coxpanennio  okpyxatomeii | 1.511-0/c, 1.6, 1.7. VYcrHblii onpoc

cpensl, pecypcocbepeenmto, | LeMbl 2.1-2.12, 2.13M-o/c, 2.14. Maremarudeckuii

IIPUMEHATH 3HAHUA %ﬂzxiﬁ ii _i';’ i?fg-(())//g, 22 JUKTAHT

06 W3MEHEHMH KIMMATA, | 7o\ 5 1.5 4:5.'5 -0 /C’, 5650, [Ipencrasnenne

MIPUHITUITBI OEPEKIUBOTO | Tonpr 6.1- 6. 4, 6.5T1-0/c, 6.6- 6.8, pe3yabTaToOB

npou3BOACTBA, IPHEKTHBHO | 6 9 [1-o/c, 6.10. IPAKTUYECKUX padoT

JIeiicTBOBATh Temst 7.1- 7.7, 7.8 I-o/c, 7.9-7.15, 3amura

B Upe3BbIYAlHBIX cUTYyauax | 7.16 IT-o/c, 7.17. VHIMBUIYaIbHBIX
Tewmsr 8.1, 8.2, 8.311-o0/c, 8.4. MIPOCKTOB

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

KonTposnbnas pabora

9.5 IT-o/c, 9.6 - 9.9. Bremmonnenne  3amanui
P10 IT-o/c IPOMEKYTOYHON
aTTeCTalluu
IIK... IT-o/c
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