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PaGouass mnporpamma yueOHoit aucimmnasl OOJ[.11  Maremaruka
pazpaboraHa Ha OCHOBe TpeOoBaHuil DenepanbHOr0 roCyJapCTBEHHOTO
00pa3oBaTeaLHOTO CTaHJApPTa CPEIHEro o0uiero o0pa3oBaHMs, YTBEPKIAECHHOTO
npukazoM MuHucTepcTBa 00pazoBanuss W Hayku PO Ne413 or 17.05.2012 r,
OPEOBIBISEMBIX K CTPYKTYPE, COACPIKAHUIO M Pe3yjbTaTaM OCBOCHHUS yueOHOM
micuummHel OOJ1.11 Marematnka W npuMepHOM padodeli mporpaMmmsbl IO
avcuuminHe  «MaTteMaruka», pPEKOMEHJOBAHHOW  WMHCTUTYTOM — Pa3BUTHUS
npodeccuonanbHoro obpazoanusi B 2025 rony, B COOTBETCTBUU C
PekoMeHaanmsiMu 10 OpraHu3alyy NOJyYEHUsl CPeaHEro odmero o0pa3oBaHus B
npeenax OCBOCHUs 00pa3oBaTeIbHBIX MPOTPAMM CPEIHETO MPOPECCUOHATBLHOIO
oOpazoBaHusi Ha 0a3e OCHOBHOro o0miero oOpa3oBaHMs, C Y4E€TOM TPeOOBaHMIA
(denepaabHbBIX TOCYIAPCTBEHHBIX 00PA30BATENbHBIX CTAHAAPTOB M MOJy4aeMoit
npo(eccuu Win CNENUaIbHOCTH CPETHETO MPOPECCHOHATHLHOTO 00pa30BaAHMSI.

Opranuzanus pazpabotunk -  bpsackuii pumman [T'YTIC

Ono6peHo Ha 3acelaHNK LIUKIIOBOM KOMUCCUU
ITpotokon Ne 7 ot «12» mas 2026 T.
[Ipencenarens NUKIOBOM KOMUCCHUI / B.H. [llanomxukosa /

PaccMmoTtpeHo Ha 3aceqanun MeToamuecKoro coBera
ITpotokon Ne 6 ot «14» mas 2026 T.
[Ipencenarens — 3am. aupekropa o YIIP /VU.E. MapuHeHKOB /

Pexomen10BaHO K yTBEPKACHUIO | le1arornueckum COBETOM
[Tpotokon Ne 6 ot «14» mas 2026 .
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1. O6mas xapakrepucTuka padoueii nporpamMmsl 001e00pa30BaTE/IbHOI
aucaunaaabl OO/ 11 MaTtemaruka

MecT0 AHCHMINVIMHBI B CTPYKType 00pa30BaTe/ibHOIl NpPOrpamMmbl

CIIO:

Oo6meoOpazoBarenbHas  aucuuniauHa OOJ[ 11 Marematuka sBISETCS
00s3aTeNIbHOM ~ YacThr0  00HIe00pa30BATENBPHOTO  LUKIAa  00pa30oBaTEIIbHOMN
nporpaMmmbl B cootBeTcTBHM ¢ DOI'OC CIIO mo cnemumansHoctr 23.02.06

TexHu4deckas OKCILTyaTanusd IOABHIKHOI'O COCTaBa JKCJIC3HbLIX JOPOT.

1.2. llesin 1 iIaHUpyeMbie Pe3yabTaThl 0CBOCHHS AUCHUIINHBI:
1.2.1. Ileab AMCHUATIITAHBI

Conepxkanue mnporpaMmbl  o0meoOpazoBarebHoi aucimmmabl OO/ 11
MaremaTika HampaBlICHO HA  JOCTWIKEHUE  PE3YJIbTaTOB €€  W3YYCHHUs
B coorBercTBUM ¢ TpeboBaHusmMu DI'OC COO ¢ yuetoM mpodeCCHOHANBHON
HanpasiieHHocTH OI'OC CIIO. TlpnopuTeTHBIMU LETIMUA O0YyYEHUS] MATEMATUKE
Ha 0a30BOM YPOBHE SIBJISIFOTCS:

- (opMHpOBaHME UEHTPATBHBIX MAaTEMATHYECKUX TOHATHNA (4YMCIO,
BCIIMYMHA, TEOMETpUUYEcKas (urypa, NEPEMEHHAas, BEPOSTHOCTb, (PYyHKIHA),
00ECNEUNBAIINX TPEEMCTBEHHOCTh W MEPCHEKTUBHOCTh MAaTEMATHUYECKOTO
o0Opa3oBaHHs 00YYaArOLINXCS,

- MOABENCHUE O0YUarOIMXCs HA JOCTYITHOM JUISl HUX YPOBHE K OCO3HAHHIO
B3aMMOCBS3M MATEMATUKH W OKPYXKAKOLIET0 MHPA, MOHUMAHUE MATEMATUKH Kak
yacTh 0OLIEH KyJIbTYPhl YEIOBEUECTBA,

- PA3BUTHE MHTEIJICKTYATBHBIX U TBOPYECKUX CIOCOOHOCTEN 00YUarOIIMXCH,
NO3HABATEIIbHOM  aKTMBHOCTH, MCCICAOBATEIbCKUX  YMEHWH, KPUTHYHOCTH
MBILICHHS], UHTEPECA K U3YUCHUIO MATEMATHKH,

- (popmupoBaHue (PyHKIMOHAIBHOM MATEMATUYECKOH TPAMOTHOCTH: YMEHUS

pacino3HaBarb MAaTCMATHYCCKHUC ACIICKTHI B PCAJIBHBLIX JKM3HCHHBIX CHUTyallUAX H



Opd  U3YYEHUM  JOPYyTUX  JUCLMIUIMH, TPOSBJICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (QOPMYIMpPOBATH WX HA S3bIKE MATEMarWKW M CO3/1aBaTh
MaTeMaTU4YECKUE MOJIENIH, TPUMEHSITH OCBOCHHBIM MaTeMaTUYECKU anmapar JJis
pPELICHUS MPAKTHKO-OPUEHTUPOBAHHBIX  334a4, 3ada4  Npo(dhecCHOHATBHON
JESITENbHOCTU, MHTEPIPETUPOBATH U OLICHUBATH MOy YEHHBIE PE3YJILTATHI.
1.2.2. Ilnanupyemsbie pe3y/jbTaTbl OCBOCHHSI  001Ie00pa30BaTEIbHOM
JUcUIIHHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHOBe PI'OC COO
OO6mme komnereHumu (gamee — OK) w1 mpodecCHOHANBHBIE KOMIETCHIIAN
(manee — I1K) ®I'OC CIIO B COOTHECEHUM C JUYHOCTHBIMH, METANPEAMETHBIMU
17} NPEAMETHBIMH pe3yJIbTaTaMu o0yueHust 0a3oBOro YPOBHS

(manee — [1P6) ®I'OC COO npencrapnaeHbl B TAOIUIIE:



Koa v HaumeHoBaHnue

PesyabTaTbl 00yueHus

tz&ﬁzgzsrzg O6mmue JHUCHHIINHAPHBbIE
OK 01. Beibupars | JluunocTHbie — pesynbTarhl  AOMKHBI  oTpaxkarh | [IPO1. Bnanenue meromamu MOKa3aTeNbCTB, aTOPUTMAMH
crocoObl pelreHust 3aAad | B YaCTH: TPYAOBOTO BOCIIMTAHUS: pewmeHns 3ana4; yMeHue (HOpMYJIHPOBATH ONPEACICHIS,
npodecCHOHATBHON - TOTOBHOCTb K TpPYyAy, OCO3HAHHE LEHHOCTH | aKCMOMBI M TEOPEMBI, MPHUMEHSATb WX, IPOBOAUTH
NeATEebHOCTH MacTepcTBa, TPyAOIoOHe; NOKa3aTeNbHbIE PACCYKAECHUS B XO€ PELICHUS 3a1aY,
MIPUMEHHUTEIILHO - FOTOBHOCTb K AKTUBHOMN nesrenpHocTH | [IP62. YMeHue omepupoBaTh MOHATHUSMU: CTEMEHb YHCIA,

K Pa3JIMYHBIM KOHTCKCTaM

TEXHOJIOTHYECKOH U COLMAJbHOW HAIpPaBJICHHOCTH,
CIIOCOOHOCTD WHULIUUPOBATD, MJIAHUPOBATH U
CaMOCTOATEJIbHO BBITIOJIHATD TAKYIO AESITENbHOCTD;

- UHTepec K pa3nuuHbiM cepam npodeccroHaTBHOMN
NEeSITENLHOCTH/

- TOTOBHOCTb U CIOCOOHOCTh K 0OOpa3OBaHHIO
U caM0o00pa30BaHUIO HA MPOTSKEHUH BCEH JKU3HU
MertanpeameTHble pe3yabTaThl TOKHBI OTPAKATh:

OBnanenue YHHUBEPCAIbHBIMU yueOHbIMU
NIO3HABATENbHBIMU TEHCTBUSIMH:

a) 0a30BbIe JIOTHUECKHE EHCTBUS:

- CaMOCTOSITENIbHO dbopMynrpoBaTh
U aKTyaJu3upoBaTb  NpoOJieMy, paccMaTpHUBATh
€€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYLIECTBEHHBIH TNPU3HAK WU
OCHOBAaHUS  [UII  CPaBHEHMH, KJIacCU(pUKALIIH
1 00001IEeHHST;

- ompenmensTb IeNd  JESITENbHOCTH,  3a7aBaTh
napameTpbl U KPUTEPHUU HX JOCTIKEHUS,

-  BBIIBJSITD 3aKOHOMEPHOCTH M TPOTHUBOPEUHUS

B PacCMaTPUBAEMBIX ABJICHUSX,

- BHOCUTH KOppeKTI/IBbI B A€ATCIBbHOCTL, OLECHUBATDH
COOTBETCTBUE PE3YJbTATOB LEJSAM, OLECHUBATH PHUCKHU
MOCIEACTBUH HesSITeTLHOCTH

- Ppa3BHUBATb KpPC€aTuBHOC MBINIJICHHUE

jgorapudM dUHCIa, YMEHHE BBINOJHATH  BBIYHCICHHE
3HAYEeHUN U TpeoOpasoBaHUs BBIPAKEHUH CO CTEMEHSIMU U
norapupmamu, mpeodpasoBaHus APOOHO-PALHOHAIBHBIX
BBIPAXKECHHUI,

[TP63. YMeHue onepupoBaTh MOHSITHIMH. PallUOHABHBIE,
UppalMOHAIIbHBIE, NOKa3aTebHbIE, CTETICHHBIE,
JorapupMHUUecKue,  TPUTOHOMETPUYECKHUE  YPaBHEHHS
U HEPABEHCTBA, UX CUCTEMBI,

IIPGS. Ymenune onepupoBaTh MOHSATHSIMHU. PaLMOHAIbHAS
¢byHKIMA, MokazaTenbHas (QYHKIMS, CTENeHHast (PYHKLUS,
aorapudmyeckas byHKLHSA, TPUTOHOMETPHUUECKUE
¢yHkunu, obpartHble (QYHKIUH, YMEHHE CTPOUTH rpaduku
U3y4YeHHbIX (YHKIUH, HWCHOJB30BaTh TpapuKud  TpU
U3yUYEHUH IIPOLIECCOB
U 3aBUCHMOCTEH, MPH PEIIeHNH 3a7a4d U3 APYrux y4eOHBIX
NPeIMETOB M 33/a4 M3 pPEalbHOH JKU3HHU, BBIPAXKAThb
¢dbopMyIamMu 3aBUCUMOCTH MEXy BETMUYNHAMU,

ITPG6. YMeHue permaTh TEKCTOBBIE 33141 Pa3HbIX THUIIOB (B
TOM YHCJI€ Ha TPOIEHTHI, JOJU U YacTH, Ha ABIKEHHE,
paboTy, CTOMMOCTb TOBapOB M YCJYT, HAJOTH, 3a7a4d U3

oOmacT  ympaBieHHUs ~ JUYHBIMA W CEMEHHBIMHU
¢uHaHCAMH),  COCTaBJIATb  BBIPAKEHHs,  YPaBHEHMS,
HEPaBEHCTBA M HUX CHCTEMBbl IO YCJIOBHIO 3a]a4H,
UCCJIENOBAaTh  IOJIYYEHHOE  pPEIIeHWe U OLICHHMBATh

NPaBAOINONO0OHOCTD PE3yJIbTATOB,




NPU PELICHUH JKU3HEHHBIX MPobieM

0) 6a30BBIC UCCIIEAOBATELCKUE ACHCTBHS:

- BJaZeTh HaBbIKAMH y4eOHO-HUCCIIENOBATENbCKOW U
HpOGKTHOfI ACATCIbHOCTH, HAaBbIKaMH PA3PCUICHUA
npobiiem;

- CrOCOOHOCTH u TOTOBHOCTD
K CaMOCTOATCIBbHOMY TIIOUCKY MECTOIOOB PCIICHUA
MPAKTUICCKUX 3anaa4, NMPUMEHEHUTIO Pa3JIMIHbIX
METO/IOB TIO3HAHUS

- BBIABJIATH NMPUIUHHO-CICACTBCHHBIC CBA3HU
U aKTyaJIU3UpOBaTh 3aAavy, BbIABUIATb TUIIOTC3Y €€
peUI€HUA, HAXOAUTH APryMEHTHI IJId AOKAa3aTCJIbCTBA
CBOUX YTBEP KAECHUH, 3a1aBaTh NapaMeTPbl U KPUTEPUH
peLIeHus;

- AHAJIU3UPOBATD MOJIYUCHHBIC B XOA€ PELICHUA 3aaa4n

PEe3yJbTaTH, KPUTHYECKH OLICHUBATh uxX
IOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHE
B HOBBIX YCJIOBUSIX;

pa3pabarbiBaTh IJ1aH pelueHus npOOIEeMBI

C Yy4YeTOM aHajiM3a WMEIOIIUXCS MaTepUaJbHBIX
U HeMaTepPHaJIbHBIX PECYPCOB,

- YMeTb HepeHOCI/ITb 3HAHUA B HOSHaBaTeJ'IbHYI'O
U MPAKTHYECKYIO 00J1aCTH JKU3HENES TEIbHOCTH,

- YyMEeTb HHTEIPUPOBATL 3HAHUA U3  Pa3HBIX
MPEeIMETHBIX O0JacTeil,

- BbIABHUI'ATb HOBLIC HIAECH, npennaraTb OpI/IFI/IHaJ'IbeIe
MOAXOABI U PEIIECHUS

- CraBuTh mPOOJEMbl M 3aJadd, JOMYCKArOIIHe

CIIOCOOHOCTD uX UCTIOIb30BAHMS
B [TIO3HABATEJILHON U COLIMANIBHON MPAKTUKE

OBnanenue YHHUBEPCAIbHBIMU peryJsiTUBHBIMU
NEeNCTBUSIMU: a) caMOOpraHu3aLus: nenaTthb

OCO3HAaHHBII BBIOOpP, apPTyMEHTHUPOBATh €ro, Oparthb
OTBETCTBEHHOCTD 32 PEIICHNE




IIP6S. YMmeHue omepupoBaTh MOHATHSIMH: TOYKA, MPsMasi,
MJIOCKOCTb, MIPOCTPAHCTBO, IBYTPaHHbIN yrod,
CKpELINBAOIIHEC MpsiMBIE, NapajIeIbHOCTh u
NEePNEeHIUKYISAPHOCTb NMPSIMBIX U IJIOCKOCTEH, YroJl MEXIY
NPSIMBIMH, YTOJ MEXAY MpsIMOH M IUIOCKOCTBIO, YIOJ
MEXAY IJIOCKOCTSIMH, PACCTOSTHUE OT TOYKH JI0 IUIOCKOCTH,
paccTosiHUE MEXAYy [MpsIMBIMH, pacCTOSIHUE  MEXAY
IJIOCKOCTSIMU, YMEHHE HCIIONb30BaTh MPU PELIEHUU 3a1ady
u3yueHHblE (PAKTBl W TEOPEMBbl IJIAHUMETPUH, YMEHHE
OLICHUBATh Pa3Mepbl OOBEKTOB OKPYIKAFOIIEro MHPA,
I1P610. Ymenne onepupoBaTh MOHSATHAMH: MHOTOIPaHHHK,
CeueHre MHOTOTPaHHMKA, KyO, MapajieNenunes, Nnpu3Ma,
nupamMuna, Gurypa u mMOBEPXHOCTh BPAIUEHUS, LMIUHAP,
KOHyC, 1mmap, cdepa, cedeHus (Qurypel BpalIeHus,
IUIOCKOCTh, Kacaromasicsi cdeprl, MWIMHAPA, KOHYCA,
IO b TIOBEPXHOCTH MUPaMHUAbI, MPU3MBL, KOHYCa,
WIMHIPA, TIomaab chepbl, 00beM Kyda, IpsMOyTroJbHOTO
napajulefenunena, MMpaMuabl, IPU3MbL, UJINHAPA, KOHyCa,
mapa; yMeHue n300pakaTb MHOTOTPaHHUKH M TOBEPXHOCTH
Bpalll€HUs, UX CEUEHUs] OT PYKH, C TOMOILBIO YEePTENKHbBIX
UHCTPYMEHTOB M 3JIGKTPOHHBIX  CPEICTB, yMEHHUE
pacro3HaBaTb CHUMMETPHUIO B IPOCTPAHCTBE, YMEHHUE
pacro3HaBaTh NPaBUJIbHbIE MHOIOTPAHHUKH;

[IP611 VYwmeHue omnepupoBaTh NOHSATHUSIMH. JBHKEHHUE B
NpOCTPaHCTBE, TMOAOOHbIE (UIypel B  MPOCTPAHCTBE,
UCIOJB30BaTh OTHOIICHUE IUIOMIANEH IOBEPXHOCTEH U
00BeMOB TOAOOHBIX (PUTYP TPHU PELICHUH 3a1aY;

[IP612. YMeHHE BBIYHCIATH T€OMETPUYECKHE BEJIUYHUHBI
(nmuHa, yroj, miomaab, o0beM, IUIOMIAJb MOBEPXHOCTH),
UCTIONB3YS N3YYEeHHbIE (POPMYJIIbI 1 METOJIBL;

I1P613. YMeHue onepupoBaTh MOHITHAMU: MPSIMOYTOJIbHAS
CUCTeMa KOOpAMHAT, KOOPAMHATHI TOYKM, BEKTOP,
KOOPJAMHATBI BEKTOpAa, CKAJIAPHOE MPOU3BEICHUE, YIOj
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEJEHHUE




BEKTOpA Ha YUCIIO, HaXOJUTh
C TOMOIUBI0 H3yYEHHBIX (POPMYJT KOOPIHMHATHI CEPEIHHBI
OTpE3Ka, PACCTOSIHUE MEXKY IBYMsI TOUKAMU,

I1P614. YMenue BbIOMpaTh MOAXOAALINA U3YYEHHBIH METOA
IUIsl pELIEeHHs 3a7add, pacrno3HaBaTb MAaTeMAaTHUYECKUE
(bakTeI

U MaT€MaTHYeCKUE MOJCIH B IPUPOIHBIX H OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE, YMEHHE IPUBOAUTL MPUMEPHI
MAaTEMaTUYECKUX OTKPBITUHA POCCHUHCKOM W  MHPOBOH
MaTEMaTUYECKONU HAyKU

OK 02. Hcnoonszosarth

COBPEMEHHbIE  CPENCTBa
NOWCKa,  aHaimM3a |
UHTEPIpPETanu
uH(popMaLuy, u
UH(POPMALIMOHHBIE
TEXHOJOTHU st
BBITTOJTHEHHSI 3amad
npodheCCHOHANTbHOM
AeSITeIbHOCTH

JIMYHOCTHBIE Pe3yJIbTaThl AOJIKHBI OTPAKaTh B YACTHU!
LIEHHOCTH HAY4HOTO TO3HAHUS:

- cpOpMHPOBAHHOCTD MHPOBO33PEHHS,
COOTBETCTBYIOIIErO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKl U OOLIECTBEHHOH MPaKTUKH, OCHOBAHHOIO Ha
OMajore KyJbTyp, CHOCOOCTBYIOLIETO OCO3HAHHIO
CBOEr0 MeCTa B MOJHUKYJIBTYPHOM MHPE;
MeranpenMeTHbIe pe3yIbTaThl JOJKHBI OTPaXKATh:
OBnanenue YHUBEPCAIbHBIMU yueOHBIMU
MO3HABATEIbHBIMH JEHCTBHUSMU:

B) padota ¢ nHpOpMaLHEii:

- BJANeTh HABbIKAMH TONy4YeHUs HUHPoOpManmMu u3
HUCTOYHMKOB  pasHbIX  THIIOB,  CaMOCTOSITEJIbHO
OCYLIECTBIISITh TOHMCK, AaHAJIN3, CHUCTEMATH3aLMI0 U
UHTEpIpeTalnio HHPOPMALMKU PAa3JIMYHbIX BHIOB M
(dbopM TpenCTaBICHUS,

[IP64. VYwmeHue omepupoBaTh MOHATHUAMH: (DYHKIHS,
HempepbiBHAass (PYHKLHUS, TPOU3BOAHAS, MEepBOOOpasHasi,
OTpeAesIeHHbIH HHTEerpall; yMeHHe HaXOJUTb MPOU3BOAHbIE
3JIEMEHTApHBIX  (YHKUWH,  HUCHONB3ys  CIIPAaBOYHBIE
MaTepuabl; UCCIIEIOBATh
B TMpPOCTEHIINX Ciy4yasiXx (PYHKIMH HAa MOHOTOHHOCTB,
HAXOIUTh HANOOJIbILINE U HANMEHbIINE 3HAYeHUS (PYHKLINH,

CTpouTh TpaduKd MHOTOWIEHOB C HCIOJIb30BAHHUEM
anmaparta = MaTeMaTH4YecKoro  aHaius3a,  I[PUMEHSTb
MIPOU3BOJHYIO

IpU peUIeHUM 3a/ad Ha JABW)XKEHUE, pellaTh MPaKTHUKO-
OPUEHTHPOBAHHBIE 33a4l HAa HAaUOOJBLINE W HAUMEHbINNE
3HAUeHUs1, HA HaXOXKAEHHUE MyTH, CKOPOCTH U YyCKOPEHUs

ITIPG6. YMeHue permaTh TEKCTOBBIE 3314l Pa3HbIX THUIIOB (B
TOM YHCJI€ Ha MPOLIEHTHI, AOJM M YacTH, Ha ABUXKEHMUE,
paboTy, CTOMMOCTb TOBApOB U YCJIYT, HAJOTH, 33Ja4H U3

- CO31aBaTh TEKCThI B PA3JMYHBIX (popMartax ¢ y4eroMm | obmactu  ympaBieHUs  JHMYHBIMH M CEMEHHBIMH
Ha3HaueHWssT WHPOpPMALMKU M IEJNeBOH ayauTOpuH, | UHAHCAMH),  COCTABISATb  BBIPAXKECHHS,  YPaBHEHHS,
BBIOMpAs ONTHMANbHYIO (OPMYy TIPEACTABICHHUS W | HEPABEHCTBA M HMX CHCTEMBI [0 YCJIOBHIO 33/a4H,
BU3yaJIH3ALI1H, UCCJIENOBAaTh  MOJIYYCHHOE  pPELIeHHe W OLEHHUBAThb
- OLICHUBATh JOCTOBEPHOCTD, JETUTUMHOCTD | MPaBIONOAOOHOCTH PE3YJIbTATOB;

uH(popmauuy, ee COOTBETCTBUE npaBoBbiM | [IPG7. VYMmeHue onepupoBaTh MOHATUSMH. CpEOHEE
1 MOPJIbHO-3TUYECKUM HOPMaM, apupMeTHUecKoe, MeauaHa, HauOoJbllee W HAMMEHBIIee
- WCHOJNB30BaTh  cpencTBa  MHGOPMAIMOHHBIX | 3HAUEHHs], pa3Max, IUCIEPCHs, CTAHAAPTHOE OTKIJIOHEHHUE




U KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH B pemICHUA
KOIHUTHUBHBIX, KOMMYHUKAaTHBHbIX
u OpTraHU3allMOHHBIX 3agaq C CO6J'II'OI[€HI/IGM

TpeOOBaHUI HPrOHOMUKU, TEXHHKH O€30MacHOCTH,
THTUEHBI, pecypcocOepekeH s, MPaBOBBIX U ITHYECKUX
HOPM, HOPM HH()OPMALIMOHHOM 0€30MacHOCTH;

- BJIaJeTh HABbIKAMU pPACIO3HABAHUS W 3AIIUTHI

YKHCIOBOTO Habopa, yMEHHEe W3BJEKaTh, UHTEPIIPETHPOBATD
uHpOpMaLIMIO,  MPENCTaBIEHHYd B  Tabnuiax, Ha
auarpaMmax, rpaukax, OTPaskarolyr0 CBOMCTBA peabHbIX
POIIECCOB

W SIBJIEHUH, TPEnCTaBiATh WHPOPMALUID C TOMOIIBIO
TabIHII

U IUarpaMm; UCCIEA0BATh CTATUCTUYECKHE HaHHBIE, B TOM

uHpopmauuy, UHPOPMALMOHHON  O€30MmacHOCTH | uucie ¢ TNpUMEHEeHHeM rpadUYecKux  METOIOB M|
JUYHOCTHU 3JIEKTPOHHBIX CPENCTB;
[1P614. YMmenue BbIONpaTh NOAXOASALINA U3YUEHHBIA METO
IUIsl peLIEeHHs 3adadd, pacrno3HaBaTb MAaTeMAaTUYECKUE
(bakTeI
¥ MaT€MaTHYeCKUE MOJCIH B MPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE, YMEHHE IPUBOAUTL MPUMEPHI
MaTEMaTUYECKUX OTKPBITUH POCCUHCKOM W  MHPOBOH
MaTEMaTUYECKONU HAyKU
OK 03. [Ilnanuposath | JIM4HOCTHBIE  pe3ynbTaThl  NOJKHBI  oTpakaTh | IIPG1. BnameHue meromamul MOKa3aTeNbCTB, airOPUTMAMHU
51 peanu30BbIBATL | B 4YaCTH: NYXOBHO-HPABCTBEHHOI'O BOCIUTAHUS: pewmeHns 3ana4; yMeHue (HOpMYJIHPOBATH ONPEACICHIS,
cOOCTBEHHOE - c(popMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, | aKCMOMBI M TEOPEMBI, MPHUMEHATb WX, MPOBOIUTH
npodeccuoHaIbHOe 3TUYECKOrO MOBEJEHUS, NOKa3aTeNbHbIE PACCYKACHUS B XO€ PELIEHUs 3a1aY,

U JMYHOCTHOE Pa3BUTHE,
NpeAnPUHUMATEBCKYIO
AESITeIbHOCTD

B npodecCHOHABHOMN
cepe, UCIIOJTb30BATh
3HAHUA 1O  MPaBOBOH
u ¢duHaHCOBOM
IPaMOTHOCTH

B Pa3IMYHbIX KU3HEHHBIX
CUTYyaLUsIX

- crnocoOHOCTh OLIEHUBATH CUTYAIMI0O W MPUHUMATH
OCO3HAHHBbIE PEIIEHUs, OPHEHTUPYACh HA MOpPAJBHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH,

- OCO3HaHMWE JMYHOIO BKJaga B
yCTOWYHBOrO OYAyIIero;

- OTBETCTBEHHOE OTHOIICHHWE K CBOMUM POIUTEISIM U
(unmM) APYrUM YI€HaM CeMbH, CO3/IaHHI0 CEMbU Ha
OCHOBE OCO3HAHHOIO MPHUHATHUS LIEHHOCTEW CEMENHOMN
KH3HH B COOTBETCTBMHM C TPAJULUSAMH HapPOAOB
Poccuy;

MertanpenMeTHbIe Pe3yIbTaThl JOJUKHBI OTPAKATh:
Osnanenne YHHBEPCATbHBIMU PEryJIsITUBHBIMU
JNENCTBUSMMU:

a) CAaMOOPTAHU3ALINST

HIOCTPOCHUE

[IP64. VYwmeHue omepupoBaTh MOHATHUAMH: (DYHKIHS,
HerpepbiBHAasE (PYHKLHUS, MPOWU3BOAHAS, MEpBOOOpasHasi,
OTIpPeNeNIEHHBbI UHTErpall, YMEHHUE HAXOAHUTh MPOU3BOIHBIE
3JIEMEHTApHBIX  (YHKUMH,  HUCIONb3ys  CIPaBOYHBIC
MaTepHalbl;, UCCIENOBATh B MPOCTEHINNX Caydasx PyHKLIUU
HAa MOHOTOHHOCTb, HaXOAWTh HAUOOJNBILINE W HAUMEHBIINE
3HaueHust (YHKUMH; CTPOUTH TpaduKd MHOTOUJICHOB C
UCIIOJB30BAHHEM alMapara MaTeMaTH4YeCKOro aHajlu3a,
PUMEHSTh MIPOU3BOJHYIO
NpU peLlIeHUH 3a7ad Ha [BIKEHHE, pPelIaTh INPAKTHKO-
OPUEHTHUPOBAHHBIE 33]a4l HAa HAaUOOJbLINE U HAMMEHBIINE
3HAYEHHs, HA HAXOXKJEHUE My TH, CKOPOCTU U YCKOPEHHS

[TP65. VYmenue omnepupoBaTh MOHITHSIME. PAallMOHAbHAS
¢byHKIMsA, mokasaTenpbHas (QYHKIMS, CTerneHHas (YHKLUS,




- CaMOCTOSITEJIbHO OCYILECTBIJIATh ITO3HABATENIbHYIO
HESATEIbHOCTh, BBIABIATH NPOONEMBbI, CTaBUThb H
bopmynmupoBaTh COOCTBEHHBIE 334244 B
00pa3oBaTeNbHON  JESATENBPHOCTH M JKU3HEHHBIX
CUTyallUsIX,  CaMOCTOSITEIbHO  COCTAaBJATh  IUIAH
pelennst mpodJIeMBl C YUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTEHUH;, TaBaTh
OLIEHKY HOBBIM CUTYaLUsIM,;

crocoOCcTBOBaTh  (POPMHPOBAHUIO U MPOSIBICHUIO
NIMPOKOW DPYAUIMH B pPa3HbIX OOJACTSIX 3HAHUM,
MOCTOSIHHO TIOBBIIIATH CBOW OOpa3oBaTelbHBIA U
KYJIbTYPHBIIl YPOBEHb;

0) CAMOKOHTPOJIb:

UCTIONIb30BaTh NpPUEMBbl  pedIeKCHH Uil OLEHKHU
CUTyalllHy, BBIOOPA BEPHOTO PEIIEHUS,

- YMETh OLICHUBATb PUCKU U CBOEBPEMEHHO IPUHUMATH
PELIeHUs 0 UX CHUXKEHUIO,

B) SMOLMOHAJBHBIA HMHTEJJIEKT, IPENIOJararo i

c(hOPMUPOBAHHOCTD:
BHYTPEHHEN MOTHBALIMM, BKJIIOYANOIIEH CTPEMIICHHE K
OOCTIDKEHMIO LI W yCOexy,  ONTHUMH3M,

WHULUATUBHOCTb, yMEHUE JEeHCTBOBATb, HCXOAS U3
CBOHX BO3MOXKHOCTEI,

- SMIATHH, BKJIIOYAIOIIEH CIMOCOOHOCTh IMOHHUMATH
SMOLIMOHAIBHOE COCTOSIHME NPYTUX, YYHUTBIBATH €r0
MPU OCYIIECTBICHUH KOMMYHUKALIUU, CIIOCOOHOCTH K
COUYYBCTBHIO U COTIEPEKUBAHMUIO;

- COLMAJIbHBIX HAaBBIKOB, BKJIFOYAKOIIHX CIOCOOHOCTh
BBICTPaWBaTh OTHOWICHHWS C JPYTUMH  JIFOJIbMH,
3a00TUTBCS, TPOSIBIIATH WHTEPEC U paspelaTrhb
KOH(ITUKTBI




aorapudmuyeckas byHKLHS, TPUTOHOMETpHUUECKUE
¢yHkunu, obpartHble QYHKIUH, YMEHHE CTPOUTH rpaduku
U3y4YeHHbIX (YHKOHUHA, HWCHOJB30BaTh TrpaduKkud  TpU
U3yUYEHUH NpPOLIECCOB
U 3aBUCHMOCTEH, MPH pPEeIIeHNH 3a7ad U3 APYrux y4eOHBIX
NPeIMETOB W 33a4 M3 pPEalbHOH JKU3HHU, BBIPAXKATh
¢dbopMyIamMu 3aBUCUMOCTH MEXy BEITMUYNHAM,

[TPG6. YMeHue peraTh TEKCTOBBIE 33a7]a4l PA3HBIX THIIOB (B
TOM 4YHCJI€ Ha TPOLEHTHL, JOJU W YacTH, HAa IBH)KCHUE,
paboTy, CTOMMOCTb TOBAapOB M YCJIYT, HAJOTH, 3a7a4d U3
oOmacT  ympaBieHHs ~ JUYHBIMA W CEMEHWHBIMHU
¢uHaHCAMH),  COCTaBJIATb  BBIPAKEHHs,  YPaBHEHMS,
HEpaBEHCTBA W UX CHUCTEMbl IO YCJIOBUIO 3ajaud,
UCCNENIOBaTh  IOJY4YEHHOE  pellleHHe U OLEHUBaTb
NPaBAONONO0OHOCTD PE3yJIbTATOB,

[IP67. VYmenume omnepupoBaTh TMOHATHAMHU. CpEIOHEE
apupMeTHIecKoe, MeauaHa, HauOoJbllee U HAMMEHBIIee
3HAYEHMs], pa3Max, JUCIIEPCHs, CTAHAAPTHOE OTKIJIOHEHHE
YHCIIOBOTO Ha0Opa;, YMEHHE W3BJIEKaTh, HUHTEPIIPETUPOBATH
UHpOpPMALIMIO, MPENCTaBIEHHyd B  Tabiumax, Ha
auarpaMmax, rpagukax, OTPaKarollyr0 CBOMCTBA PeabHbIX
IPOLIECCOB

U SIBJICHUH, TNPEencTaBisATh HHPOPMALUIO C TOMOLIBIO
Tabmn

U UarpaMm; UCCJIEAOBATh CTATUCTUYECKHE AaHHBIC, B TOM
qyucie C TNpUMEHeHHeM rpapuieckux MeETOIAOB M|
3JIEKTPOHHBIX CPENICTB,;

[TP68. YMeHue onepupoBaTh MOHITHSIMU: CTyYalHBIA OIBIT
U CIydaiiHOe COOBITHE, BEPOSTHOCTD CIYYaiiHOTO COOBITHS,
YMEHHE BBIUUCIATH BEPOSTHOCTD C HCIIOJIb30BAHUEM
rpaduuecKuxX METONOB; MPUMEHATh (HOPMYJIbI CIOXKEHUS U
YMHOXXEHHUSI BEPOATHOCTEH, KOMOMHATOpHbIE (aKThl H
dbopMysBI TIPU pELIEHUH 3a7ad, OLEHUBATh BEPOSTHOCTH
peanbHbIX  COOBITMH; 3HAKOMCTBO CO  CIYYalHBIMU
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BEJIMUMHAMH, YMEHUE MPUBOJUTL MPUMEPHI MPOSBIEHUS
3aKOHa OOJIBIINX YUCEN B MPUPOIHBIX

1 OOIECTBEHHBIX SIBJICHUSIX;

[TP614. YmeHue BBIONPATh MOAXOMSINI H3yUYE€HHBIH METON
IUIsl pELIEeHHs 3a7add, pacrno3HaBaTb MAaTeMAaTHUYECKUE
(bakTeI

U MaT€MaTHYeCKUE MOJCIH B IPUPOIHBIX H OOIIECTBEHHBIX
SIBIGHUSIX, B HCKYCCTBE, YMEHME IPUBOAUTH MPUMEpPDI
MAaTEMaTUYECKUX OTKPBITUHA POCCHUHCKOM W  MHPOBOH
MaTEMaTUYECKONU HAyKU

OK 04. DddexTuBHO
B3aUMOJICHICTBOBATh

U padoTaTh B KOJIJICKTUBE
U KOMaH/e

JInyHOCTHBIE PE3yNbTaThl NOJDKHBI OTPAKaTh B HaCTH:
LIEHHOCTH HAy4YHOrO MO3HAHMS. OCO3HAHHE LIEHHOCTH
HAyYHON JAESTEIbHOCTH, TOTOBHOCTb OCYIIECTBIISATH
MPOEKTHYID M  HCCJIECNOBATEIbCKYIO  JESITEIbHOCTD
WHANBUIYAJIBHO U B TPYIITIE

MertanpeamMeTHblie pe3yabTaThl TOKHBI OTPAKATh:
OBnafgeHue YHUBEPCAIbHBIMU KOMMYHHKATUBHBIMH
JIEUCTBUSIMU;

0) COBMeCTHasI NeSITEIbHOCTD:

- TOHMMAaTb MW  HCIOJIb30BaTh  IPEUMYLIECTBA
KOMaHIHON M WHANBUAYAJIbHOHN padoThI,

- TNPUHUMATH 1€ COBMECTHOM JESATEIbHOCTH,
OpPraHU30BbIBATb U KOOPAWHUPOBATH IOEHUCTBUS IO €€
JOCTHIKEHUIO COCTaBJIATh TUIaH JIEHCTBU,
pacmpenensiTb pONM C Y4€TOM MHEHHHI Y4YaCTHUKOB
0o0CyKaaTh pe3yNbTaThl COBMECTHOW padoTHI;
- KOOPJIUHUPOBATH " BBITIOJTHSATD
B YCIIOBHSIX peasbHOro,

1 KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS,
- OCYUIECTBJIATb  NO3UTHBHOE  CTPATErH4YeCKOe
MOBEACHHE B PA3JUYHBIX CHUTYalMsIX, MPOSIBIATH
TBOPUYECTBO U BOOOpaskeHUe, ObITh HHUIIMATUBHBIM.
OsnageHue YHUBEPCAJTbHBIMHU PEryJSITUBHBIMU
JICUCTBUSIMU

paboty
BUPTYaJILHOTO

[1P61. Bnagenue mMeTromamMu JOKa3aTENbCTB, AJTOPUTMAMH
pewmeHns 3ana4; yMeHue (HOPMYJIHPOBATH ONPEAEICHIS,
aKCHUOMBl U TEOpeMbl, NPUMEHATb WX, NPOBOAUTH
JIOKa3aTeNbHbIE PACCYKAESHUS B X0/l€ PEeLIEHHs 3a/1a4;
[IP67. VYmenume onepupoBaTb TMOHITHAMHU. CpEIOHEE
apupMeTHUecKoe, MeauaHa, HauOoJbIIee U HAMMEHBIIee
3HAuUeHUs, pa3Max, AUCIEPCHs, CTaHJAPTHOE OTKJIOHEHUE
YHCIIOBOTO Ha0Opa;, YMEHHE W3BJIEKaTh, UHTEPIPETHPOBATH
uHpOpPMALIMIO, MPENCTaBIEHHYd B  Tabiumax, Ha
auarpaMmax, rpagukax, OTpaKarollyl0 CBOMCTBA PeabHbIX
IPOLIECCOB

U SIBJICHUH, TPEencTaBiATh HHPOPMALUIO C TOMOLIBIO
Tabmun

U JMarpaMM; MCCJIeN0BaThb CTaTUCTUYECKUE JaHHBbIE, B TOM
qyucie C TOpUMEHeHHeM Trpapuueckux METONOB U
3JIEKTPOHHBIX CPECTB;

[TP68. YMeHue oneprupoBaTh MOHITHSIME: CTyYalHBIA OMBIT
U CIydaiiHOe COOBITHE, BEPOSTHOCTD CIYYaifHOTO COOBITHS,
yMEHHE BBIUUCIATH BEPOATHOCTb C MUCIOJIb30BaHHEM
rpaduecKuX METOIOB; MPUMEHATh (HOPMYJIIbI CIOXKEHUS U
YMHOXXEHHUSI BEPOATHOCTEH, KOMOWHATOpHBbIE (aKTBl W
dbopMysBl TIpU pELIEHUH 3a7a4, OLEHUBATh BEPOSTHOCTHU
peanbHBIX  COOBITMH; 3HAKOMCTBO CO  CIy4YalHBIMU
BEJIMYMHAMHU, YMEHUE NPHUBOAUTL MPUMEPHl NPOSIBIEHUS
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I) IpuHATHE ceOsl U IPYTUX JIFOACH:

- MPUHUMATh MOTHBBI U apT'YMEHTBI PYTUX JIFOACH MpU
aHaJIN3€e Pe3yJbTaTOB IEATENbHOCTHY,

- NPU3HABATh CBOE IMPAaBO M MPABO APYTUX JIOAEH Ha
OIIMOKH;

33aKOHAa OOJBIINX

1 OOIIECTBEHHBIX SIBJICHUSX
[TP614. YmeHue BBIOUpPATh MOAXOAAIINN U3yUYE€HHBIH METON
Il pEelleHHs] 3aJaud, pacrno3HaBaTh MaTeMaTUYECKUe
(bakTeI

qHuCell B MPUPOAHBIX

- pa3BUBaThb  CIOCOOHOCTb  TNOHMMATh  MHUp | M MaTeMaTH4YeCKHe MOJIENH B MPUPOIHBIX M OOLIECTBEHHBIX
C MO3ULUHU APYTOro 4eJ0BEeKa SIBJICHUSIX, B MCKYCCTBE, YMEHHE IPUBOAUTL MPUMEPHI
MAaTEMaTUYECKUX OTKPBITUHA POCCHUHCKOM W  MHPOBOH
MaTEMaTUYECKONU HAyKU
OK 05. Ocymectensth | JInUHOCTHBIE  pe3yjbTaThl  OOJKHBI  oTpakarh | IIPG1. BnameHue meromamul MOKa3aTeNbCTB, arOPUTMAMHU
YCTHYK0O U MHUCBMEHHYIO | B YaCTH. 3CTETUYECKOrO BOCIIUTAHMUS: pewmeHns 3ama4; yMeHue (POpMYJIHPOBATH ONPEAEICHIS,
KOMMYHUKALUIO - 3CTETHYECKOE OTHOLICHUE K MUPY, BKJIIOUAsl 5CTETUKY | aKCMOMBI M TEOPEMBI, MPHUMEHSATb HX, IPOBOJAUTH
Ha rOCYZapCTBEHHOM | ObITa, HAYYHOTO M TEXHHYECKOTO TBOPUYECTBA, CIIOPTA, | MOKa3aTeJbHBbIE PACCy KAEHHS B XOJE PEIIeHHS 3a7ad,;
SI3BIKE Poccwiickoii | Tpyna u o0mecTBEHHBIX OTHOIIEHUIA; [TPG6. YMeHue permaTh TEKCTOBBIE 3314l Pa3HbIX THUIIOB (B
QDenepaui ¢ y4eTOM | - CIIOCOOHOCTH BOCHPHUHHUMATH PA3JIMYHBIE BHIbI | TOM YWCIIe HAa MPOLEHTHL, AOIM W YacTH, HA JIBHXKCHHUE,
ocobeHHoCTeH UCKYCCTBa, TPAaIWLMH W  TBOPUYECTBO  CBOEro | paboTy, CTOMMOCTb TOBapOB U YCIYT, HAJOTH, 3a1a4d W3
COLMAIBHOTO U JIpyIrHX HApOIOB, OIIYINATh SMOLMOHAIbHOE | obmacTw  ympaBieHUs  JUYHBIMH M CEMEHHBIMH
51 KyJbTYPHOIO | BO3JEHCTBUE UCKYCCTBA, ¢uHaHCAMH),  COCTaBJIATb  BBIPAKEHHs,  YPaBHEHMS,
KOHTEKCTa - yOeXOeHHOCTb B 3HAYMMOCTH [UIsl JIMYHOCTHM | HEPAaBEHCTBA M HMX CHCTEMBI 110 YCJIOBHIO 3ajauH,
u o0IecTBa OTEYECTBEHHOIO W MHPOBOIO HMCKYCCTBA, | MCCIENOBATh  NOJYYEHHOE  pelleHHe U OLICHUBATh

STHUYECKUX KYJIBTYPHBIX TpaauIui
U HAPOJHOTO TBOPYECTBA

MertanpenMeTHbIe Pe3yIbTaThl JOJKHBI OTPAKATh:
OBnangeHne yHHUBEPCATbHBIMH KOMMYHHMKATHBHBIMU
NENCTBUSMMU:

a) o0meHue: - OCYIIECTBISTH
BO BCeX cpepax >KU3HY,

- pacro3HaBaTb HeBepOaJbHBIE CpencTBa OOLIEHMS,
NIOHUMATh 3HAYCHHE COLIMAJIbHBIX 3HAKOB,
pacrio3HaBaTh MPEANOCHUIKA KOH(DIMKTHBIX CHUTYaLHi
U CMSITYaTh KOH(DITUKTHI,

- Pa3BepHYTO U JIOTHYHO U3JIaraTh CBOIO TOYKY 3PEHHS
C UCTIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB

KOMMYHUKaIUA

NPaBAONIONO0HOCTD PE3yJIbTATOB,

[TP68. YMeHue oneprupoBaTh MOHITHSIME: CTyYalHBIA OIMBIT
U CIydaiiHOe COOBITHE, BEPOSTHOCTD CIYYaifHOTO COOBITHS,
YMEHHE BBbIUUCIATH BEPOATHOCTb C UCIHOJIb30BAHHUEM
rpaduecKuxX METOMOB; MPUMEHSTh (HOPMYJIIbI CIOKEHUS U
YMHOXXEHHUSI BEPOATHOCTEH, KOMOWHATOpHbIE (aKTBl H
dbopMysBI TIpU pELIEHUH 3a7ad, OLEHUBATh BEPOSTHOCTH
peanbHBIX  COOBITMH; 3HAKOMCTBO CO  CIy4YalHBIMU
BEJIMUMHAMH, YMEHUE MPHUBOAUTL MPUMEPHI MPOSBIEHUS
3aKOHA OonbLImx qrce B MPUPOIHBIX
U OOIECTBEHHBIX SIBJICHUSIX;

I1P614. YMmenue BbIOMpATh NOAXOASALINA U3YUEHHBIA METON
I pellleHus 3ajJaul, paclio3HaBaTh MaTeMaTU4YeCKue
(bakThI
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U MaTeMaTHYeCKUE MOJICIH B IPUPOIHBIX H OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE, YMEHHE IPUBOAUTL MPUMEPHI
MaTEMaTUYECKUX OTKPBITUH POCCUHCKOM W  MHUPOBOH
MaTEMaTUYECKONU HAyKU

OK  06. IIposiBnATh
rpa’X1aHCKO-
NaTPUOTHUECKYIO
MO3ULIHIO,
J€MOHCTPUPOBATh
OCO3HaHHOE  IOBEAECHUE

Ha OCHOBE pOCCHUHCKHX
NYXOBHO-HPABCTBEHHBIX
IIEHHOCTEH, B TOM YHCJIE
C Y4€TOM TrapMOHM3ALUH
ME>KHALIMOHAIbHBIX

51 MEXKPEIUTHO3HbIX
OTHOLIECHHUH, MPUMEHSATH
CTaHAapThI
AHTUKOPPYHNLIMOHHOTO
MOBEAECHUS

JInyHOCTHBIE ~ pe3ynbTaThl  AOJDKHBI  OTPaXaTb
B 4aCTH:

- IPakIaHCKOIO BOCITUTAHUS: MIPUHATHE
TPAOULMOHHBIX HAIMOHAJBHBIX, OOIIEUEIOBEYeCKHX
T'YMaHUCTHYECKUX

U I€MOKPAaTHYECKUX LICHHOCTEH,

-[aTPUOTUYECKOrO BOCIIUTAHMUS:

LIEHHOCTHOE  OTHOLIEHHWE K  [OCYAapCTBEHHBIM

CHUMBOJIaM, HCTOPUYECKOMY M NMPUPOJHOMY HACIIEIUIO,
MaMSATHHUKAM, TpaguLUsM HapoJ0B Poccun,
NOCTIKeHHMsIM Poccun B Hayke, HCKYCCTBE, CIOpTE,
TEXHOJIOTUSIX U TPYAE,

MeranpeamMeTHbie Pe3yJbTaThl JOJIKHBI OTPAXKaTh:
Osrnanenuve YHUBEPCATbHBIMU PEryasITHBHBIMU
JNENCTBUSMMU:

B) OMOIMOHANBHBIA HHTEJUIEKT, MPEANOarar i
c(hOPMHUPOBAHHOCTD:

--CaMOCO3HaHUH, BKJTIOUAIOIIETO CroCOOHOCTH

MIOHUMAaTb CBO€ SMOLMOHAIBHOE COCTOSIHUE, BUIETH
HaTIPABJICHUS] Pa3BUTHsI COOCTBEHHOW AMOLIMOHABHOMN
ceprl, ObITb YBEpEHHBIM B cebe;

- CaMOpPEeryJaupOBaHMs, BKJIIOUYAIOIIEr0 CAMOKOHTPOIb,
YyMEHHE TPUHHMATb OTBETCTBEHHOCTb 34  CBOE
MOBEACHUE, CHOCOOHOCTh aaanTUPOBATHCS K
SMOIMOHATBHBIM U3MEHEHUSIM U TPOSIBIISITh THOKOCTb,
OBITH OTKPBITHIM HOBOMY

- BHYTPEHHEH MOTHBALIUM, BKJIKOYAKOLIEH CTPEMIICHHE
K JOCTIKEHHUIO LeIu M YCOexy, ONTHUMH3M,
VHULIMATUBHOCTb, yYMEHHE MAE€HCTBOBATb, WCXOAS W3
CBOHX BO3MOKHOCTEH,

[1P61. Bnagenue mMeTromamMu JOKa3aTENbCTB, AJTOPUTMAMHU
pewmeHns 3ana4; yMeHue (HOpMYJIHPOBATH ONPEACICHIS,
aKCHOMBl U  TEOpeMbl, NPUMEHATb UX, [POBOJAUTH
JIOKa3aTeNbHbIE PACCYKAEHUS B X0/l€ PEeLIeHHs 3a/1a4;

[TPG6. YMeHune peraTh TEKCTOBBIE 33/1a41 Pa3HbIX THUIIOB (B
TOM YHCJI€ Ha MPOLEHTHI, AOJM M YacTH, Ha IBUXKEHMUE,
paboTy, CTOMMOCTb TOBApOB U YCJIYT, HAJOTH, 33Ja4H U3

oOmacT  ynpaBleHMs  JUYHBIMA W CEMEHHBIMHU
¢uHaHCAMH),  COCTaBJIATb  BBIPAKEHHs,  YPaBHEHMS,
HEPaBEHCTBA M HUX CHCTEMBl [0 YCJIOBUIO 3a]a4H,
UCCJIENOBAaTh  MOJIYYEHHOE  pPELIeHHe W OLEHHMBAThb
IPaBIONORAOOHOCTD PE3YJIBTATOB;

[IP67. VYmenume omnepupoBaTb TMOHATHAMHU. CpEIOHEE

apupMeTHIecKoe, MenuaHa, HauOoJbllee U HauMEHbIIee
3HAYEHMs], pa3Max, JUCIEPCHs, CTAHAAPTHOE OTKJIOHEHHE
YHCIIOBOTO HaOOpa;, YMEHHE W3BJIEKaTh, UHTEPIPETHPOBATD
uHpOpPMALMIO, MPENCTaBIEHHYd B  Tabiumax, Ha
auarpaMmax, rpadukax, OTPaKarollyl0 CBOMCTBA PeaIbHbIX
MIPOLIECCOB

U SIBJICHUH, TPENCTaBiATh WHPOPMALMIO C TOMOLIBIO
Tabmun

U MarpaMm; HUCCJIEAOBATh CTATUCTUYECKHE AaHHBIC, B TOM
qyucie C TOpUMEHeHHeM Trpapuueckux METONOB U
3JIEKTPOHHBIX CPEJICTB,;

[TP68. YMeHue oneprupoBaTh MOHITHSIMU: CTyYaHHBIA OIMBIT
U CIydaiiHOe COOBITHE, BEPOSTHOCTD CIYYaiiHOTO COOBITHS,
YMEHHE BBIUUCISATH BEPOSTHOCTb C HCIOJIb30BAHUEM
rpaduecKuX METOIOB; MPUMEHATh (HOPMYJIIbI CIOXKEHUS U
YMHOXXEHHUSI BEPOATHOCTEH, KOMOWHATOpHbIE (aKTBl H
dbopMysBl IPU pELIeHUH 3a7ad, OLEHUBATh BEPOSTHOCTH
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- SMIATUH, BKIKOYAKOMIEH CIOCOOHOCTh TMOHUMATh
SMOIMOHABHOE COCTOSIHUE APYTUX, YYHUTHIBATH €ro
MpU OCYIIECTBICHUH KOMMYHUKALIUU, CIIOCOOHOCTH K
COUYYBCTBHIO U COMEPEIKUBAHUIO,

- COIIMAJIbHBIX HABBIKOB, BKJIFOYAIOMIMX CIOCOOHOCTH
BBICTPAUBATh OTHOLICHHUS
C APYTUMHU JIFOAbMHU, 3a00TUTHCS, MPOSIBJISITH HHTEPEC U
pa3permaTb KOH(PIUKTBI

peanbHBIX  COOBITMH; 3HAKOMCTBO CO  CIy4YalHBIMU
BEJIMYMHAMU, YMEHUE MPUBOAUTL INMPUMEPBI MPOSBICHUS
3aKOHA OonbIIx qrce B PUPOIHBIX
1 OOIECTBEHHBIX SIBJICHUSIX;

I1P614. YMmenue BbIONpaTh NOAXOASALINA U3YUYEHHBIA METO
IUIsl pELIEeHHs 3a7add, pacrno3HaBaTb MAaTeMAaTHUYECKUE
(bakTeI

U MaT€MaTHYeCKUE MOJCIH B IPUPOIHBIX H OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE, YMEHHE IPUBOAUTL MNPUMEPHI
MAaTEMaTUYECKUX OTKPBITUHA POCCHUHCKOM W  MHPOBOH
MaTEMaTUYECKONU HAyKU

OK 07. CopneiicTBOBaTH

COXpaHEHHIO
OKpy>Karoei cpeapl,
pecypcocOepeKeHuro,

MNPUMCEHSATD 3HAHUA

00 HW3MEHEHHH KJIMMaTa,
NPUHLUIBL  OEPEKITMBOTO
NPOM3BOJICTBA,

3¢ dexTuBHO MEHCTBOBATH
B Ype3BbIYANHBIX
CUTYALHSX

JIn4HOCTHBIE ~ PE3yJNBTAaThl  AOJDKHBI
B YaCTH: 3KOJIOTMYECKOT0 BOCIIUTAHUS:

- AKTMBHOE HENpUATHE NEWCTBUH, MPUHOCILINX BpeX
OKpY>KaroLlen cpene;

- YMEHME  MPOrHO3UPOBATH
5KOJIOTHYECKHE  TMOCIEACTBUS
JNEHCTBUMN, MPEAOTBPALIATh UX,

- pacuUIMpeHHe ONbITa JEATEIbHOCTH 3KOJOTMYECKOU
HaIPaBJIEHHOCTH,

OTpPaXKaTh

HeOJIaronpuaTHbIC
NpeAnpPUHUMAEMbIX

MertanpenMeTHble Pe3yJbTaTbl IOJDKHBI OTPaKaTh:
OBrnanenue YHUBEPCAIbHBIMU yueOHBIMU
MO3HABATEIbHBIMH JEHCTBHUSMU:

0) 6a30BBIC UCCIIEAOBATEILCKUE ACHCTBHS:

- paspalaTeiBaTh IUIAH  pEUICHHWS  NPOOJIEMBI
C Y4YeTOM aHaiu3a MMEIOUINXCS MaTepHaJbHBIX

U HeMaTepPHaJIbHBIX PECYPCOB,
- OCYIIECTBJISITh IIEJIEHANPABJICHHbINH MOUCK MEPEeHOCca
CPEnCTB u crocoboB OeUCTBUS
B IPO(EeCCHOHAIBHYIO Cpeny,

- yMeTb TEePEHOCHTh 3HAHUS B TO3HABATEIHHYIO
U MPAKTHUYECKYIO 00JIaCTH )KU3HEIES TEbHOCTH,
OBnazeHre yHUBEPCATbHBIMH KOMMYHHKATHUBHBIMU
JNEWCTBUSMMU:

[1P61. Bnagenue meTromamMu JOKa3aTENbCTB, aJTOPUTMAMH
pewmeHus 3ana4; yMeHHe (HOpMYJIHPOBATH ONPEACIICHIS,
aKCHOMBbl W TEOPEMBI, TNPUMEHATb WX, I[POBOAUTH
IOKa3aTeIbHbIE PACCYKACHUS B XO/I€ PELICHNUS 3a/1a4;
[IP64.  YMmeHue onepupoBaTh MOHATHIMH. (DYHKIHS,
HeTpepbiBHAass (PYHKLHUS, TPOWU3BOMAHAS, MepBOOOpasHasi,
OTIpeNeNICHHbI UHTErpall, YMEHHUE HAXOAHUTh MPOU3BOIHBIE
3NIEMEHTApHBIX  (YHKUWUH,  HUCHONB3ys  CIPABOYHBIC
MaTepHalbl;, UCCIENOBATh B MPOCTEHINNX Cydasx PyHKIUU
HAa MOHOTOHHOCTb, HaXOAWTb HAUOOJBIINE W HAUMEHBIINE
3HaueHust (YHKUMUH; CTPOUTH TpaduKd MHOTOUJIEHOB C
UCTIONIB30BAHUEM aIllapaTra MaTeMaTH4YeCKOro AaHajn3a,
NPUMEHSTh MPOM3BONHYIO TIPU PELICHWH 3a]ad  Ha
IBW)KEHUE, PeIlaTh MPAKTUKO-OPUEHTHPOBAHHBIE 33/1a4H Ha
HanOoJbIINe W HAaUMEHbBIINE 3HAUYCHUS, Ha HAXOXKACHHE
MYTH, CKOPOCTU M YCKOPEHHUS

I1IPGS5. YmeHune onepupoBaTh MOHSATHSIMHU. PAaLMOHAIBHAS
¢byHKIMA, mokasaTenbHas (QYHKOMS, CTENeHHas (PYHKLUS,
aorapudmuyeckas byHKLHSA, TPUTOHOMETPHUUECKUE
¢byHkumu, obparHble (QYHKIUH, YMEHHE CTPOUTH rpaduku
U3y4YeHHbIX (YHKOHUHA, HWCHOJB30BaTh Trpadukud  TIpU
U3yUYEHUH IpPOLIECCOB
U 3aBUCHMOCTEH, MPH PEIIEHUH 3a7a4d U3 APYrUX y4eOHBIX
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0) COBMeCTHasI NeSITEIbHOCTD:

- nmpemjaraThb HOBBIE MPOEKTHI, OILEHHBATH WU
C TIO3WIIUK HOBHM3HbBI, OPUTHHAIBHOCTH, MPAKTHYECKON
3HAYUMOCTH;

OsnaneHue yYHHUBEPCATbHBIMU PeryJIsITUBHBIMU
NENCTBUSMMU:

0) CAMOKOHTPOJIb:

- JaBaTb OLIEHKY HOBBIM CHTYalldsiM, BHOCHTD
KOPPEKTUBBI B JA€ATEIbHOCTD, OLIEHUBATh COOTBETCTBHE
Pe3yJIbTaTOB LIENISIM

NPEeAMETOB W 33Aa4 W3 pEaJbHOM JKHU3HHU, BBIPAXaTb
(dbopMyIamMu 3aBUCUMOCTH MEXy BEITMUYNHAM,

ITPG6. YMeHune peraTh TEKCTOBBIE 33141 Pa3HbIX THUIIOB (B
TOM YHCJI€ Ha MPOLEHTHI, AOJM M YacTH, Ha JBUXKEHMUE,
paboTy, CTOMMOCTb TOBApOB U YCJIYT, HAJOTH, 33Ja4H U3
oOmacT  ympaBieHHs ~ JUYHBIMA W CEeMEHHBIMHU
¢uHaHCAMHU),  COCTaBJIATb  BBIPAKEHHS,  YPaBHEHMS,
HEpPaBEHCTBA M UX CHCTEMBl IO YCJIOBHIO 3aJayH,
UCCJIENOBAaTh  MOJIyYCHHOE  pPELIeHHWe U OLEHMBATb
IPaBIONONOOHOCTD PE3YJIBTATOB;

[1P614. YMmenue BbIONpaTh NOAXOASALINA U3YUEHHBIA METO
IUIsl peLIEeHHs 3adadd, pacrno3HaBaTb MAaTeMAaTUYECKUE
(bakTeI

U MaTeMaTH4YeCKHe MOJIEH B MPUPOIHBIX M OOIECTBEHHBIX
SIBIGHUSIX, B MHCKYCCTBE, YMEHME IPUBOAUTH MPUMEpPHI
MaTEMaTUYECKUX OTKPBITUH POCCUHCKOM W  MHPOBOH
MaTEMaTHYECKONU HAyKU

IIK 2.1 Ynpasnare
MUIAHUPOBAHUEM H
Opra’u3anuen
MPOM3BOJCTBEHHBIX paboOT
KOJIJIEKTUBA UCTIOJIHUTENEHN
c cOOJFOIeHNEM HOPM
0e30MacHbIX YCIOBHH TPyaa

- BIANETh HAaBbIKAMH Y4e€OHO-HCCIENIOBATEIbCKON |
HpOGKTHOfI JACATCIIBHOCTH, HaBbIKAMHU pa3pemi€HuA
npobem;

- BBIABJIATH NMPUIUHHO-CJIICACTBCHHBIC CBsA3U u
AKTyaJIu3UPOBATh 3aldaydy, BbIABUIaTb TUIIOTE3Y €€
peUI€HUA, HAXOAWUTHL APryMEHTBHI AJid A0Ka3aTCjbCTBA
CBOMX YTBEP>KIACHMI, 3a[aBaTh NapaMeTpbl U KPUTEPUH
peLIeHus;

- AHAJIU3UPOBATDH IIOJYYCHHBIC B XOAC PCLICHUA 3adaqun
PE3yabTaThl, KPUTUICCKU OLICHUBATHL UX NOCTOBEPHOCTD,
MPOrHO3UPOBATE UBSMEHCHUE B HOBLIX YCJIOBUAX,

- YMCTb MNEPCHOCUTH 3HAHWA B IIO3HABATCJIBHYHO U
MPAKTUYCCKYIO O6.]'IaCTI/I JKUBHEACATCIIbHOCTH,

- YMECTb UHTEIPUPOBATE 3HAHUA M3 PA3HBIX MPEAMETHBIX
obuacreii;

- BbIABUI'aTb HOBBIC HIACHU, NpCAjiaraTb OPUTMHAJIbHBLIC
MOIXOAbI U PELICHUSL.

- yMeTb BBIOWpATh MOIXOISIIMA WU3YYSHHBIH METOH ISt
pelleHus 3aJa4K, Paclo3HaBaTh MaTeMaTHYeCKue (hakThl W
MAaTEMATUYICCKUE MOACIIN B MNPUPOAHBIX U O6H_I6CTB6HHBIX
SABJICHUAX, B UCKYCCTBE,

- YMETh MOACIHUPOBATH PECAJNbHBIE CHUTyallMM Ha SA3bIKC
MAaTEMAaTHUKU, COCTABJIATH BBIPAXKCHUA, YPaBHCHUA,
HEPABEHCTBA U WX CHCTEMbl 1O YCIOBHIO 3aJayH,
UCCIIENIOBATh TIOCTPOCHHBIE MOJAETH C HCIIOJIb30BAHUEM
anmapara  anreOppl, HHTEPIPETHPOBATH  MOJYYCHHBIN
pe3yJIbTaT, CTPOUTh MAaTEeMATHYECKUE MOJAENH C MOMOIIBIO
rCOMETPHUIYCCKUX HOHSTUHN U BCJIMYUWH, PCIIaTh CBA3AHHBIC C
HUMH TMPAKTUYECKHE 3aa4H, COCTABJATH BEPOSTHOCTHYIO
MOAENIb W HHTEPIPETUPOBATH IOJYYECHHBIM PpPE3YyJIbTaT,
peuiaThk NPUKIAAHBIC 3ada49n CPEACTBAMU MAaTEMATHYCCKOT'O
aHamM3a, B TOM YHCJIE€ COLMAIBHO- SKOHOMHYECKOTO H
(hU3MUECKOro Xapakrepa
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2. CTpykTypa u coaep:kaHue 00meodpa3oBare/bHOH JUCIUIINHBI

2.1. O0beM AUCUMIIMHBI U BUbI Y4e0HOi padoThl

Bupn yueOHoii padoThl Oo0bem B
qyacax
Oo0bem o0pa3oBaTeIbHOI NPOrpaMMbl AUCHUILIHHBI 340
B T.4.
OcHoBHOe cogep:kaHue 250
KOMOWHHPOBAHHBIC 3aHATHS 184
NPaKTUYEeCKUe pabOThI 42
KOHTPOJIbHBIE PaOOTHI 22
Hpome:xyTounas arrecranus (1uddepeHInpoBaHHbIHN 3a4eT) 1 cemecTp 2
IIpodeccnonanbHO OpHEHTHPOBAHHOE COep:KaHHe (coaepKaHHe 90
NMPHUKJIATHOTO MOIYJIs1)
KOMOWHHPOBAHHBIC 3aHATHS 50
NpPaKTUYeCKue paboThI 38
KOHTPOJIbHAst paboTta 2

KoncyabTanus K 3x3aMmeHny

IpomexyTouHas arrecTauus (3K3aMeH) 2 CEMeCTp
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2.2. TemaTu4ecKuii NVIAH U COAEPKAHNE THCUHILIHHBI

Coaep:xkaHue yueOHOro MaTepuaJia (OCHOBHOE U MPO(PecCHOHATILHO
HaumeHoBaHue pa3aesioB 1 . O6bem | Popmupyembie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHE 3aHSITHSI, IPUKJIAXHON
Tem YacoB | KOMIETeHUHH
MOAYJIb (IPH HAJTHYMH)
1 2 3 4
OcHOBHOE conep:KaHue
Paszpea 1. IloBTOpenne Kypca MATEMATHKH OCHOBHOH MIKOJIbI 20
Tema 1.1. Copep:xanne yueOHOro Marepuaa 2
Iens n 3amaun matematuku | Llenp w 3amauu MaTeMaTHKU NPU OCBOCHWHU CHELMANTBHOCTU. ba3oBble 3HAHHA H
npu OCBOEHMHU | yMEHUs 10 MaTE€MAaTUKE B MPO(PECCHOHANIBHON M B TMOBCEIHEBHOW AEATEIbHOCTH.
CHELUANTBHOCTH. MHokecTBO, Omepaund Hax MHOXECTBAMH, Juarpammbl  Oijepa-BenHa.
MHoxecTBa U JIOTHKA Hcnonb3oBaHue TEOPETUKO-MHOXKECTBEHHOIO ammnapara JJis ONMMCaHUs peabHbIX
NPOIIECCOB H SIBJICHUH B MPO(ECCHOHANBHON EATENbHOCTH, IPU PELICHUH 3a1a4 U3
JOPYTUX TUCIUILINH
Copnepsxkanue yueOHOro MaTepuaa 2
Hatypanpuele u nensle uncna. [IpusHaku equMOoCTH LieNbIX ducel. PalnoHanbHbIe
gucna. OOBIKHOBEHHBIE W JECSATHYHbIE JpPOOM, TPOLEHTHI, OECKOHEYHbBIC OK-01, OK-02,
Tema 1.2. nepuoguuecKue Apoodu. ApupMeTnyuecKkre Oneparui ¢ pPaluoHAIbHBIMUA YHCIAMH, OK-03, OK-04,
Yucna v BEIMUCICHUS npeoOpa3OBaHUs YUCIOBBIX BbIpaxkeHuH. [leficTBUTEeNbHBIE YHCia. PallnoHabHBIE U OK-05, OK-06,
UppalMoOHaJbHbIe uuciaa. Apudmernueckue omepanuu ¢ JIeHCTBUTEIbHBIMHU OK-07
yrcnamu. [IpuOmmkéHHbIe BEIYUCICHHS, TPABIJIA OKPYTJICHUS, TPUKUIKA U OIIEHKA IIK 2.1
pe3yJIbTaTa BBIYMCIIEHUI
Copnepskanue yueOHOro MaTepuaa 4
ToxnecTBa U TOXKIECTBEHHbIE TPeoOpa3oBaHusl. Y paBHEHHE, KOPEHb YPABHEHUS.
Tema 1.3 HepaseHcTBO, pelienne HepaBeHCTBa. MeTo HHTEPBaIOB. PelneHue nenbix u
Tomnecﬁﬁa u IpoOHO-pallMOHANBHBIX YPaBHEHUH 1 HEpaBeHCTB. CHCTEMBI U COBOKYITHOCTH
palMOHAJIbHBIX YPaBHEHUH U HepaBeHCTB. CHUCTEMBbl TMHENHBIX YPABHEHUN.
TOXKJIECTBEHHbBIE - .
Pelenue npukiaaHbIX 3a/1a4 C MOMOLIBIO CUCTEMbI JIMHEHHBIX YpaBHEHUN 2
npeoOpasoBaHus Y paBHEHMUS,
HEPaBEHCTBA U UX CUCTEMBI
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Tema 1.4. [IpodeccrnonabHO OPHEHTHPOBAHHOE COAEpP:KaAHUE (COAePKAHHNE MPUKJIIATHOTO 4
IIpoueHTHBIE  BBIMUCIEHUS | MOAYJIA)
B npodeccronanbbx | lpakTuueckoe 3ansrue Ne2. Ilpumenenue npoOeil ¥ MPOIEHTOB JJISI PEIICHHS 2
3ama4ax NPUKIAAHBIX 3a7a4 U3 PAa3AuYHBIX OTpaciedl 3HaHUM M PEAJIbHONW >KU3HU.
[Mpubnuk€HHBIE BLIYUCICHHS, TMPaBUIa OKPYIJICHUs, TPHUKUAKA U  OLEHKa
pe3yJIbTaTa BBIUMCIICHU.
IpakTnyeckoe 3anaTue Ne3. PasHble crnocoObl BBMUCIEHHUS MPOLIEHTOB. 2
[IponieHTHBIE BBIYHCIEHUS B TPOPECCHOHATBHBIX 3a/1a4ax.
Tema 1.5. Copep:xanne yueOHOro Marepuaa 2
IlTocnenosarenbHOCTH [NocnenoBatenpHOCTH,  CIOCOOBI  337aHHMs  MOCIACAOBATCIBHOCTCH.  MOHOTOHHBIC
U IIpOrpeccuu MoC/Ie10BaTeabHOCTH. Apudmernueckas W reoMmeTpuueckas mporpeccun. beckonedHo
yObiBaromas  reomeTpuueckas — mporpeccus.  Cymma — OSCKOHEUHO — yOBIBAIOLICH
reoMeTpuueckoii  mporpeccuu.  Popmyna  CI0KHBIX  mpoueHTOB.  Mcmonb3oBaHme
MPOTPECCHH AJISI PSLICHHUSI PCabHBIX 33424 MPUKIATHOTO XapaKTepa
Tema 1.6. Coxaeprkanue yueOHOTO Marepuaia 4
OyHkIMHN 1 rpaduKu Oyukud, cnocobsl 3a1anusa GyHKuUH. ['padux ¢pynkumun. B3anmuo oOparHbie QyHKIHH. 2
ObGnacte onpenencHUs U MHOXKecTBO 3HaueHHd pyakimu. Hymu ¢yaknumm. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC N HEUETHBIC (BYHKIINH
Ipaxkruueckoe 3ausitue Ned. [Toctpoenue rpadukos dyukiuii. CBolicTBa QyHKIHI 2
Tema 1.7. Coaeprkanue yueOHOro Marepuana 2
BxoaHoi1 KOHTpOJIb Berarcienus u npeodOpasosanust. YpasHeHHss u HepaseHcTBa. [Iporpeccuu. @yHkimu u
rpaduku
Kontponsnas pabora no pazgeny |
Pa3nen 2. Crenenu u kopuu. CTeneHHas, nokazateabHasi M Jorapupmuyeckasi GyHKuus 62
Tema 2.1. Coaeprkanue yueOHOro Marepuana 4
Apudmerndeckuii KOpeHb N— | ApuPMETHUECKHI KOPEHb HATYPATBHOU CTENEHHU. [ICHCTBHS ¢ apHPMETHIECKAMU KOPHIMH
Ol cTerneHu N—OH CTCMCHU OK-01, OK-02,
Tema 2.2. Cogeprkanue yueOHOro Marepuana 4 OK-03, OK-04,
Crenenu. Cranpaprhas | Crenenp ¢ ueasim noxkasarenem. CranmaptHas (opma 3anuch ACHCTBHTENBHOTO HHCTA. OK-05, OK-06
dopma zammcu | Ycmonp3oBanue moaxonsmield (GopMbl 3amuCH  ACUCTBUTEIBHBIX YHCET AT PEIICHHS 3}?’571

NEUCTBUTEIBLHOTO YUCIA

MPAKTHYCCKUX 334734 U NpeAcTaBacHus MaHHBIX. CTENEHb ¢ PAlMOHAIBHBIM MOKA3ATEIICM.
CeotictBa crenchu. [IpeoGpasoBaHue BRIPAKCHUM, COACPKAIMX CTCIICHU C PALIMOHATBHBIM
IOKa3areseM
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Tema 2.3. Copep:xanne yueOHOro Marepuaa 2
Crenennas ¢pyHKUUS CrenenHass (yHKUMS C HATypajbHBIM M ILeNbIM TOKaszareieMm. Eé& cpoiicTBa
rpaduk. CBoHCTBa U rpadyKk KOPHsI N-OH CTENEHH
Tema 2 4. Conepxanne yueOHOTO MaTepuana 6
HppanuonaibHeie ypaBHCHHS Pemenne nppariioHa bHBIX YPaBHEHUH U HEPABEHCTB 4
1 HCPaBoHCTEA IpaxTnyeckoe 3ansTue NeS. PereHre uppalvoHANBHBIX YPABHCHUH H HCPABCHCTB 2
Tema 2.5. Coaeprkanue yiueOHOro Marepuaia 2
[Mpumenecnne cBoMCTB | Micnonp3oBaHue CBOWCTB CTENCHHON (YHKIMM NPU PEIICHHH YPABHCHUH U HCPABCHCTB
CTENEHHOH (byHKIUN Konrponsnas padora mo remam 2.1 - 2.4 pasgena 2
Tema 2.6. Coaeprkanue yaeOHOro Marepuaia 4
ITokazarenpHas bynkums, | [MokasarenpHas GyHKIHS, €& CBOMCTBA U rpaduK
ce CBOHCTBA
Tema 2.7. Coxaeprkanue yueOHOTO Marepuaia 8
IokasaTebHEIC ypaBHCHE IToxazarenpHbIE YpaBHEHHA U HEPABEHCTBA 6
1 HCPaBCHCTBA IpaxTnyeckoe 3ansaTue Ne6. PemeHre nokas3atebHbIX YPABHCHUH U HEPABCHCTB 2
Tema 2.8. Coaeprkanue yueOHOro Marepuaia 2
ITpumenenne cBOMCTE | PenieHue mokasaTeIbHBIX YPABHCHHH H MMOKA3ATCIbHEIX HCPABCHCTB
TIOKA3aTeIbHOH (PyHKLMH KonTpoasnas pabora no remam 2.6 - 2.7 pazaena 2
Tema 2.9. Coaeprkanue yueOHOro Marepuana 4
Jlorapudm uncna. lecaruuneiii | Jlorapugm uncia. JIeCATHYHBIN U HATYPAJIbHBIIA JTOrapu(MBbL
Y HATypaIbHbIH JTorapuQMel
Tema 2.10. Coxaeprkanue yaeOHOTO Marepuaia 6
Ceoticsa norapudmos [IpeobpazoBanue BEIPAKCHUH, COACPKAINUX JTOTAPUPMBI 4
IHpaxTnyeckoe 3ansTue Ne7. [IpeoGpazosanne morapuMHICCKUX BHIPKCHUH 2
Tema 2.11. Coaeprkanue yueOHOro Marepuana 4
Jlorapubmuueckas ynkius, ee | Jlorapupmuteckas GpyHkims, ¢& CBOWCTBA 1 rpaduk
CBO¥CTBa
Coxeprkanue yaeOHOTO Marepuaia 10
Tena 2.12. Jlorapudmureckue ypaBHEHHS 1 HEPABCHCTBA 6
JlorapndMHUECKHE YPABHEHMS IpakTuueckoe 3anstue Ne8, Pemenue norapudMuaecKux ypaBHCHHHA 2
HpaxTnyeckoe 3ansaTie Ne9. Pemenue norapupMuuecKiux HEPABCHCTB 2

" HCPaBCHCTBA

19



Tema 2.13. IIpodeccnoHaTbHO OPHEHTHPOBAHHOE coAepKaHue (Colep:KaHHe NMPHKJIAAHOTO 4
Jlorapupmel B mpupone Hu | Moay.Jis)
TEXHUKE Uctopust passutust mareMaTuku. llpumenenmne norapudma. Jlorapudmmueckas 2
cnupans B npupone. Ee maTemMaTuyeckne CBOUCTBA.
Ucnonb3oBanne rpadukoB  (QyHKUMA JUIsI  MCCIAENOBAaHUS  MPOLECCOB U 2
3aBHUCUMOCTEH, KOTOPBIE BOSHHUKAIOT MPH PEIISHUH 3a7ad U3 Pa3JIMYHbIX oOnacren
HAyKH U peaJIbHOM )KU3HU
Tema 2.14. Copep:xanne yueOHOro Marepuaa 2
IIpumenenune Pemenune norapuMUIeCKNX ypaBHEHUI 1 HEPABEHCTB
JOrapuMoB K  PEIICHHUIO KonrponwpHas pabora mo Temam 2.9 - 2.12 pazgena 2
3a7a4
Paszpen 3 IlpsiMble H IVIOCKOCTH B IPOCTPAHCTBE 18
Tema 3.1. Copep:xanne yueOHOro Marepuaa 2
ITosropenne nnanumMerpuu. | OcHOBHbIE GUTypbl, (GaKTbl U TeopeMbl IUTAaHUMEeTpUH. (OCHOBHBIE TOHSATHS
OcHoBHbIE NOHATHS | cTepeoMeTpur. Touka, mpsiMas, IUIOCKOCTb, mpocTtpaHcTBo. Ilonsatue 00
CTEepEeOMETpUHU AKCUOMAaTHYECKOM TIOCTPOCHUM CTEPEOMETPUM. AaKCHOMBI CTEPEOMETPUH U
CJIeICTBUs U3 HUX
Tema 3.2. Copep:xanne yueOHOro Marepuaa 6
IIpsimble U MIIOCKOCTH B3aumnaoe pacnonoxeHue IOpsIMBIX B MPOCTPAHCTBE.  NEPECEKAIOILHECH, 2
B IIPOCTPAHCTBE. | MapajulesibHble M CKpeluBaromuecs mnpsMbele. IlapannenbHOCTE HOPSMBIX |
ITapainenbHOCTh  MPSMBIX, | IDIOCKOCTEH B NPOCTPAHCTBE:  MapajUleIbHBIE MPsIMBIE B  IPOCTPAHCTBE,
psIMOi n IIJIOCKOCTH, | MAPAJUICIbHOCTD TPEX MPSIMBIX, MApaJJIEIbHOCTh NMPSMOW M IMJIOCKOCTH. YTIUNBI C OK-01, OK-02,
MJIOCKOCTEN COHANPABJICHHBIMH CTOPOHAMH, YIOJI MEXKY MPSIMBIMU B TPOCTPAHCTBE. OK-03, OK-04,
[TapannenbHOCTh MIOCKOCTEN: MapajuleibHble MIOCKOCTH, CBOMCTBA MapaJlIeIbHbIX 2 OK-05, OK-06,
iockocted. IlpocTeiimue nmpocTpaHCTBEHHbIE (PUTYPHI HA TUIOCKOCTH: TETPAd.p, OK-07
Ky0, mapajuiesienuIes, MoCTPOSHHE CEUCHHH TIK 2.1
[paxkTuueckoe 3anaTue Nel0. Bzaumaoe pacnoyiokeHNe NPsIMbIX U TUIOCKOCTEH B 2
MIPOCTPAHCTBE
Tema 3.3. Copep:xanne yueOHOro Marepuaa 2
[lepneHaukyIspHOCTD IepneH UKy IApHOCTE TIPSIMOH H IDIOCKOCTH: IIEPICHINKYIAPHBIE TIPSIMBIE B TIPOCTPAHCTBE,
MPSIMBIX MPSAMBIE napauieIbHbIE )51 NEPIEHAUKYJIISIPHBIE K JIOCKOCTH, MPU3HAK

U IJIOCKOCTEN

HOEPHICHAUKYISIPHOCTH MHPSIMOM M INIOCKOCTH, TEOpEMa O MOPSIMOU MEPNECHAUKYIISPHOMN
MIOCKOCTH
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Tema 3.4. Copep:xanne yueOHOro Marepuaa 4
VYrael  MexAy — OpsSMBIMH | VTIbl B NMPOCTPAHCTBE: YIOJ MEKAY NMPSAMOM M IUIOCKOCTBIO, JBYTPAHHBIN Yrou, 2
U IUIOCKOCTSIMHU JIMHENHBIN yroJl ABYTPAHHOIO yria.
IlepnieHUKYISAP ¥ HAKIIOHHBIE. PACCTOSIHUE OT TOYKH 10 MJIOCKOCTH, PACCTOSTHUE OT 2
npsSAMOM 10 TUIOCKOCTH, MPOEKLUs (UTYpPbl HA IUIOCKOCTh. IleprneHAnKyIsIpHOCTD
MJIOCKOCTEN: NMPU3HAK NEPHEeHAMKYJIAPHOCTH [BYX IUIOCKOCTeH. Teopema O Tpéx
NEePHEHANKYJIAPAX
Tema 3.5. IIpodeccnoHaTbHO OPHEHTHPOBAHHOE coAepKaHUe (Colep:KaHHe NMPHKJIAAHOTO 2
[IpsiMbie 1 MIOCKOCTH MOAY.JIsl)
B MPAKTUYECKUX 3a7a4ax IIpakTnuyeckoe 3ansitue Nell. PacnonokeHue mnNpsIMBIX U IUIOCKOCTEH B
OKpy’KaromeM Mupe (Tpupome, HCKYCCTBE, apXUTEKType, TexHuke). PerneHue
MIPAKTUKO-OPUEHTUPOBAHHBIX 3a4a4
Tema 3.6. Copep:xanne yueOHOro Marepuaa 2
OcHoBHbIE B3anmuoe pacnonoxeHue NpsMbIX U IUIOCKOCTEH B npoctpaHcTse. IlocTpoeHme
NPOCTPAHCTBEHHBIE PUTYPBI | CeYeHMid
1 UX B3aMMOPACIONIOXKEHUE KonTponbHas pabora o pazzpeny 3
Pa3nen 4. KoopanHaThl H BeKTOPBI B IPOCTPAHCTBE 16
Tema 4.1. Copep:xanne yueOHOro Marepuaa 4
Bexropel B mpocTpaHCcTBE. | BekTop Ha mIOCKOCTH M B TpocTpaHcTBe. CJOKEHWE M BBIYUTAHHE BEKTOPOB. 2
JIelcTBHs C BEKTOPaMH YMHOX€HHE BEKTOpa Ha 4uciO. PasnoikeHne BekTopa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. lIpasuno napannenenunena.
IIpakTnueckoe 3ansaTue Nel2. Pemenue 3anad, CBSI3aHHBIX C IPUMEHEHHEM 2
MIpaBUJI IEUCTBUH C BEKTOPAMH OK-01, OK-02,
OK-03, OK-04,
Tema 4.2. Copnepsxanue yueOHOro MaTepuaa 6 0K-05. OK-06
Koopaunarst B mpoctpanctse. | IIpsiMoyrosibHasi CucTeMa KOOPAMHAT B TMpOCTpaHcTBe. KOOpOMHATBI BEKTOpA. 2 OI’<-O7 ’
Ipocreiimue samaqu | JTIpocreinine 3aga4u B KOOPAUHATAX. TIK 2.1
B KOOpAUHAaTax
[pakTuueckoe 3ansarue Nel3. VYron wmexay Bektopamu. CxansipHOE 2
MIPOU3BEECHNE BEKTOPOB. BhIUNCII€HNE YIIIOB MEXKAY NPSIMBIMU U MJIOCKOCTSIMU.
IIpakTnueckoe 3ansitue Nel4. KoopauHaTHO-BEKTOPHBIH METON MpPU pELIEHUU 2

rCOMETPUYICCKUX 3aa4
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IIpodeccHoHANTEHO OPHEHTHPOBAHHOE CO/IEP:KAHHUE (COAeP:KAHHE MPUKJIAJTHOTO
MOAY.JIsl)

Tema 4.3. KoopaunaTtnas ninockocts. KonnuecTBeHHbIE pacueThbl 2

1IpakTHKO-OPHEHTUPOBAHHDIC | [[pakTuueckoe 3amsTHe NelS. Boumcienwe paccTosHuil M Iomaneil Ha 2

3a/a4¥  Ha KOOPIMHATHOH | xoopaMHATHOI ILIOCKOCTH.

ILJIOCKOCTHU

Tema 4.4. Copep:xanne yueOHOro Marepuaa 2

Pemenne 3a1a4 Ha | KoopAMHATHO-BEKTOPHBINA METON MPH PELICHUH MeOMETPUYECKHUX 3ajaad. PemeHue

KOOPAWHATHI 3a7a4, CBSI3aHHBIX C TPUMEHEHHUEM TMPABWI NCUCTBUI C BEKTOpAMU. 3afadu

Y BEKTOPBI TJIAHUMETPUU U CTEPEOMETPUH U METOJBI UX PELICHUS
KonrponbsHas pabota mo pasaeny 4

IIpomexyTounas arrecranus (1uddepeHUNPOBAHHBIN 3a4eT) 2

Pa3nen S. OcHoBbl TpuroHomMeTpuu. Tpuronomerpuyeckue GyHKIHH 48

Tema 5.1. Coaeprkanue yiueOHOro Marepuaia 6

OCHOBBI TPUTOHOMETPHU CuHyC, KOCHHYC U TaHICHC YHCIOBOTO apryMEHTa. APKCHHYC, apKKOCHHYC, apKTaHICHC
YHCIIOBOTO aprymMeHra. TpuronomeTpuueckas OKPY’KHOCTb, OTIpEACTICHHE
TPUTOHOMETPHUCCKHUX (PYHKIHI YUCIOBOrO apryMECHTA

Tema 5.2. Coxeprkanue yaeOHOTO Marepuaia 8

OcHoBHbIE [IpeobpazoBanne TPUTOHOMETPUUCCKUX BHIpKCHUH. (CHOBHBIC TPUTOHOMETPUYUCCKHE 4

TPUTOHOMETPHUICCKHUC dhopmyibl

TOXKACCTBA IlpodeccuonanbHO OpHEHTHPOBAHHOE coJep:KaHHe (COAep:KaHHE MNPHKJIATHOIO 2 OK-01. OK-02
MOAY.JIst) > >
[IpeobOpazoBaHne TPUTOHOMETPHUUSCKUX BBIPAKCHUH € TMOMOINBIO OCHOBHBIX (OPMYI OK-03, OK-04,
TPUTOHOMCTPHHU OK-05, OK-06,
Ipaxruyeckoe 3anstue Nel6. [IpecodpazoBaHie TPUTOHOMETPHUYCCKHIX BBIPAKCHUH 2 32_5 71

Tema 5.3. Coaeprkanue yueOHOro Marepuaia 6

[epuoanueckue QyHKIMM. Oyuknua. [lepuognueckue ¢yaxipm. TpuroHomerpudeckue (YHKUHH, X CBOWCTBA H

Tpuronomerpuueckue GyHKIMH | rpaduku

Tema 5.4, Coaeprkanue yaeOHOTO Marepuaia 6

IpeoGpasosarue rpaduxos [IpeobpazoBanue rpadukoB TpUroHoMeTpHuecKkux (QyHkouA. Cxathe W PacTsHKCHHE 4

TPUTOHOMCTPUUCCKHX PyHKIIHH rpa¢pMKOB TPUrOHOMETPHUCCKUX (PVHKIMT

2

MpakTu4aeckoe 3ausirue Nel7, TIpeobpaszoBanue rpa kOB TPHTOHOMETPHUCCKIX (DYHKIIHH,
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Conepxanne yueOHOro MaTepuana 4
Hcnonp3oBaHne CBOMCTB TPUTOHOMETPHUECKHMX (PYHKIUH B MpodeCCHOHATBHBIX 2
Tema 5.5. 3a4a4ax.
Omnmcanue MPOM3BOACTBEHHBIX [IpodeccrnonaLHO OPHEHTHPOBAHHOE COAEP:KaAHHE (COAePKAHHNE MPUKJIATHOTO
MPOLECCOB C MOMOLIBIO Moay.s)
rpaguxos gyHKuui IpakTuueckoe 3amaTue Nel8. Mcmonmbszoanme rtpadukos (GyHKIMEA s 2
HCCJIEIOBAHMsI MPOLIECCOB M 3aBHCHMOCTEH, KOTOpble BO3HHUKAIOT MpPU pelleHUU
3a/1a4 U3 APYTUX Y4eOHbIX TUCIHUIIINH U PEATbHOH JKU3HU
Tema 5.6. Copep:xanne yueOHOro Marepuaa 2
ObparHble Obparsbie ¢pynkiun. OOpatHble TpuroHoMmeTpuueckue ¢pyHkuuu. Mx cBolicTBa u
TPUTOHOMETPHUUECKUE rpadpuku
byHKIMN
Tema 5.7. Copep:xanne yueOHOro Marepuaa 12
Tpuronomerpuueckue Pemenrie TPUrOHOMETPUYECKUX YPABHEHUIN 8
YPaBHECHUA Ipaktnyeckoe 3ansaTHe Nel9. CrocoObl peleHHsT TPUTOHOMETPUUECKUX 2
ypaBHEHUI
IIpodeccrnonaLHO OPHEHTHPOBAHHOE COAEP:KaAHHE (COAePKAHNE MPUKJIATHOTO 2
MOAY.JIisl)
Pererne TpUrOoHOMETPUIECKHUX YPABHEHHH B MPOPECCHOHATBHON IS TEIbHOCTH
Tema 5.8. Conepxxanne yueOHOro MaTepuaa 4
Tpuronomerpudeckue Ilpumepbl  TPUrOHOMETPUYECKHE  HEPABEHCTBA. Pemenne  mpocredmux
HCPABCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM 4YHUCJIE€ C HCIOJb30BAHUEM CBOWCTB
byHKIMH
Tema 5.9. Copep:xanne yueOHOro Marepuaa 2
Pemenne 3a7a4
TPUrOHOMETDHH TpuroHomerpudeckue BblpakeHUsl, ypaBHEHUsI U HEPABEHCTBA
KonTponbHas pabora o paszgeny S
Paszaen 6. IlpousBoanas GpyHKIUH, ee IPUMEHEHHE 46 OK-01, OK-02,
Tema 6.1. Monoronnocts | ComepkaHue yueOHOrO MaTepHaa 4 OK-03, OK-04,
byHKIUH. OkctpemyMmsbl | [IpoMeKyTKH MOHOTOHHOCTH (YHKUMH. MaKCHMyMbl M MHUHHMYMBbI (DYHKLIHH. OK-05, OK-06,
(byHKIUH. Touxu | Hanbonpinee n HanMeHblIee 3HaUeHNe (PyHKIH Ha TIPOMEXKYTKE OK-07
SKCTPEMyMa IIK 2.1
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Tema 6.2. [lonsatue Copep:xanne yueOHOro Marepuaa 4
0 HenpepriBHOCTU pyHKIMK | HenpepoiBable QyHKIMH. METOI HHTEPBAJIOB ISl PELIEHHsI HEPABEHCTB
Copnepskanue yueOHOro MaTepuaa 8
IIpoussognas ¢yHkumu. IlpomsBomHble 3neMeHTapHbIX (QyHKIUHA. DOpMyJIbI 6
Tema 6.3. HaxO0XXACHUs NPOU3BOJHON CYyMMBI, TPOU3BEACHHUS U YaCTHOIO
[Mpoussonnas GyHkmM IIpodeccnoHaIbHO OPHEHTHPOBAHHOE coAepKaHUe (Colep:KaHHe NMPHKJIAAHOTO 2
MOY.JIs1)
BorunciaeHne npon3BOAHBIX HJIEMEHTAPHBIX QyHKIMH. DPOpMYJITBI TPON3BOIHBIX
Tema 6.4. Copep:xanne yueOHOro Marepuaa 8
I'eomerpuueckuit cMbICH | 'eomeTpudecKUil CMBICT NPOM3BOAHON (yHKUMM — yrioBod ko3ddunmeHt
MIPOU3BOHOM KacaTeabHOH K rpaduky (YHKIMH B TOYKE. YPaBHEHHE KAacaTeNbHOH K rpaduky 4
byHKIIMHN
IIpakTnueckoe 3ansaTue Ne20. ['eomeTpuueckuii CMbICT IPOU3BOAHON 2
IIpodeccrnoHaILHO OPHEHTHPOBAHHOE COAEP:KaAHUE (COAePKAHNE MPUKJIIATHOTO 2
moayJsi): 'eomeTprudeckuii CMbICH MPOU3BOIHOMN
Tema 6.5. IIpodeccrnonaLHO OPHEHTHPOBAHHOE COAEP:KaAHHE (COAePKAHNE MPUKJIATHOTO 4
duznuyeckuit CMBICH | MOAY/JIsI)
IPOM3BOTHOM Dusnueckuii (MEXaHUIECKUH) CMBICIT TPOU3BOIHOM 2
B npodeccuoHanbHbX | [IpakTHueckoe 3anaTue Ne2l. @usuueckuii  (MeXaHUYECKUH)  CMBICH 2
3apadax npousBOAHON. IIpuMeHeHne MPOU3BOAHON AJIs1 ONPEAENICHHs] CKOPOCTH MpOoLecca,
3a1aHHOTO (POpPMYJION UTH rpaduKom
Copnepskanue yueOHOro MaTepuaa 6
Bospacranue u yObBaHue (YHKIMH, COOTBETCTBHE BO3pACTaHUs U yOBIBAHUS 4
byHKIMKM 3HaKy mnpou3BoAHOH. IIpuMeHeHHWe mNPOU3BOAHON K HCCIEIOBAHUIO
Tema 6.6. ($yHKIMH HA MOHOTOHHOCTB U HKCTPEMYMBI
IIpumenenne npon3BoAHOM
K MCCICA0BAHUIO (yHKIMH IIpodeccnonanbHO OPHEHTHPOBAHHOE COEP:KAHUE (COAePKAHHE NPHKJIAIHOIO 2

Ha MOHOTOHHOCTb U
SKCTPEMYMBI

MOAY.JIsl)

[IpuMeHeHne NPOU3BOAHOH K HCCIIEAOBAHUIO (YHKIMA HAa MOHOTOHHOCTb H
3KCTPEMYMBI.

24



Copnepsxanne yueOHOro MaTepuana 6
HcTopust pa3BUTHST MaTEMaTHYECKOTO aHAM3a AJITOPUTM HCCIIENOBAHUS (yHKIIHIA 4
Tema 6.7. . U TMOCTPOeHHsI ee rpaduka ¢ moMompro npousBogHoi. Iloctpoenune rpadukos
Hccneposanne dyHxuuit MHOTOWIEHOB € HCHOJIb30BAHUEM aINapaTa MaTEMaTHYECKOrO aHAIN3a.
1 NOCTPOCHHUE rpaduKos IpakTuueckoe 3anaTue Ne22, Mccnenoanne GpyHKLIMIA U MOCTPOEeHUE TPaUKOB C 2
MOMOLIBIO TPOU3BOIHOM
Tema 6.8. Copep:xanne yueOHOro Marepuaa 4
HauOonpimee n Haumensliee | Haxoxaenne HauOONbIIEr0 W HAMMEHBIIETO 3HAYEHUS (QYHKIMM HA OTPE3KE.
3HaueHuss  QyHKUuM  Ha | [IpuMeHeHHe MPOU3BOIHOM MJIsl HAXOKICHUS] HAUTYHIIErO PEIIEHHUsI B TPUKJIATHBIX
OTpe3Ke 3amavax, ANl ONpPEAENeHHs] CKOPOCTH TMpoLecca, 3aJaHHOro (GopMmysol uim
rpaguxom
Tema 6.9. IIpodeccrnoHaILHO OPHEHTHPOBAHHOE COAEP:KaAHHeE (COAePKAHHNE MPUKJIATHOTO
HaxoxaeHne ONTHUMAJIBHOIO | MOAYJISA) 2
pesynbrata ¢ nomoublo | [Ipaktuyeckoe 3ansitue Ne23. Ilpuknansele 3a7ady, B TOM 4YHCIE€ COLIUAJIBHO-
MIPOU3BOHOM B | 5KOHOMHYECKOTO U  (PU3NYECKOTO XapakTepa, HUX pelleHHe CpeacTBaMu
MPAKTUYECKUX 3a7a4ax MAaTEMaTUYECKOrO aHAJIN3a
Tema 6.10. Pemenue 3amau. | Conepskanue yueOHOTro Marepuaia 2
IIpoussoanas bynxuuy, | Juddepenunpopanne  yukuumit. HMccmemoBanne  (QyHKUMA € MOMOIIBIO
€e MpUMEHEHNe npon3BonHoi. HanGosnpinee u HanMeHblee 3HaUeHUs1 PyHKINU
KonrponpHas paborta mo pasaeny 6
Paspen 7. MHOrOrpaHHHKH H TeJ1a BPAllEHUS! 44
Tema 7.1. Copep:xanne yueOHOro Marepuaa 2
MHororpaHHUKH IToHsiTHE MHOrOrpaHHHKa, OCHOBHBIE 3JIEMEHTbl MHOTOTPAHHMKA, BBINyKJblE U
HEBBIIYKJIbIE MHOTOIPAHHUKHU, Pa3BEPTKAa MHOTOIPAHHUKA OK-01, OK-02,
Tema 7.2. Copep:xanne yueOHOro Marepuaa 2 OK-03, OK-04,
ITpusma. IIpsamas | [Ipusma: n-yrojpHast Mpu3Ma, IpaHd U OCHOBAHMS MPU3MBL, MpsiMasi U HaKJIOHHAs OK-05, OK-06,
U NIPaBUJIbHAS TTPU3MBbI npu3Mbl, OOKOBasi W TMOJHAs T[OBEPXHOCTb MPHU3MbI. DJIEMEHTHI TPU3MBL OK-07
IIpaBunbHas npuzma IIK 2.1
Tema 7.3. Copep:xanne yueOHOro Marepuaa 2

[Mapamnenenunen, Kyo

[Mapannenenunen, nNpsIMOYTrOJNbHBIA mMapajuienenunen W ero ceoiicrea. Kyo0.

Ceuenne xy0Oa, mapajienenumnena
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Tema 7.4. Copep:xanne yueOHOro Marepuaa

IMupamuna. IIpaBunbnas | [Ilupamuna: n-yrojpHas NMUpaMyzaa, FPAaHH W OCHOBAaHUE MHUPAMHIBL, OOKOBas U

nupamMuza. Yceuennas | moyiHasi MOBEPXHOCTh NMUPAMUIBL, MPABHIIbHAS M yCEUEHHAS MUPAMUAA. DJIEMEHTHI

nupaMuIa nupamMubl. BeuucieHne 31eMEHTOB MHOTOIPAaHHHUKOB: pé0pa, TMaroHaIH, yIriibl

Tema 7.5. Copep:xanne yueOHOro Marepuaa

boxkosas 51 nojHas | [Ipaktuyeckoe 3anaTue Ne24. Ilnomans OOKOBOH TMOBEPXHOCTH M TOJHOM

MOBEPXHOCTH NPU3MBL | MOBEPXHOCTH MPSIMOH MPHU3MBL, IUIOINAAb OCHOBAaHUH, TeopemMa O OOKOBOM

MAPaMUIBI MOBEPXHOCTH TPsIMOH mpu3Mbl. [Inomans OOKOBOH MOBEPXHOCTH M TOBEPXHOCTH
NPaBWIBHON MHPaMHIbI, TEOPEMa O IUIOIAAN OOKOBOH MOBEPXHOCTH YCEUEHHOU
MAPaMUBI

Tema 7.6. Copep:xanne yueOHOro Marepuaa

JIB>k€HHE B MPOCTPAHCTBE.
CuMMeTpus B IPOCTPAHCTBE

Hewkenve B mpoctpaHcTBe. CHMMETPHS B NPOCTPAHCTBE. CHMMETPHUS OTHOCHTCIBHO
TOYKH, NPSIMOH, TUTOCKOCTH. DJICMEHTE CHMMETPHH B TUPAMUIAX, NAPATIICICITHICAAX

Tema 7.7.

IIpaBunbHbIE
MHOIOTpaHHUKH, ux
CBONCTBA

Conep:kaHie y4eOHOro MaTepHasa

IlonAaTHe nNpPaBUIBHONO MHOTOTPAHHMKA, MPaBUJIbHAA MpPHU3MA W IPaBUJIbHAA
nUpaMHuza; MPaBHIbHAsI TPEYroJibHAs MUpPaMUAa WU TMPaBHIBHBIA TeTpasap, Kyo.
IIpencraBnenue O NpaBUIbHBIX MHOIOTPAHHUKAX: OKTa3Ap, JOACKASAP U MUKOCASIP.
JlBuxkeHre B TNPOCTPAHCTBE.  DJEMEHTbl CUMMETPUM B  IPAaBUJIbHBIX
MHOTOIPAHHUKAX

Tema 7.8. Cummerpus B

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHHUE (COAEPKAHHE MPHKJIATHOTO

npodeccuu. Cevenus | moayan)
MHOTOTPaHHUKOB Ceuenust npusmel U nupaMuzsl. IlocTpoeHne ceueHnii MHOTOTpaHHUKOB, UCIIONb3YS
B npodeCCHOHATIBHBIX | METOM CJIEIOB. BBIMOJHEHNE BBIHOCHBIX TUIOCKUX YEPTEIKEH M3 PUCYHKOB MTPOCTHIX
3amavyax 00BeMHBIX Guryp (Bum cBepxy, COOKy, CHH3Y)
IIpakTnueckoe 3ansitue Ne2S. CuMmMeTpusi B IPUPOAE, apXUTEKType, TEXHUKE, B
ObITy, B mpodeccun. Mcnonp3oBaHue OBUKEHWH B MPOCTPAHCTBE NMPH PELISHHU
npodeCCHOHATBHBIX 3a7a4.
Tema 7.9. Copep:xanne yueOHOro Marepuaa
ununnp, ero | Limnmuanpuyeckast MOBEPXHOCTh, 00Pa3yIOIINe IMITHHAPHUECKOH MOBEPXHOCTH, OCh
COCTaBJIAIOLIUE. Ceuenue | qumHAPUUECKON MOBepXHOCTH. LluauHAp: OCHOBaHMS M OOKOBAasi MOBEPXHOCTH,
LUJIUHAPA oOpasyromass ¥ OCbh, IUIOIAAb OOKOBOW M TONHOH moBepxHOCTH. M300pakeHue

WIMHAPA Ha TIOCKOCTH. PasBéprka mmmuuapa. CedeHus nuauHApa (MIOCKOCTHIO,
napajuTeIbHONM MJTH MePIICHIUKYIISIPHON OCH IMJIMHAPA)
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Tema 7.10. Copep:xanne yueOHOro Marepuaa 4

Konyc, ero cocrasmsromue. | KoHnmueckas moBepXHOCTh, 00pa3yroLIie KOHMUECKOH MOBEPXHOCTH, OCh M BEPLINHA

Ceuenue koHyca KOHMYECKOW moBepxHOCTH. KoHyc: ocHOBaHue W BepiimHa, oOpas3yromas U OcCh,
TIOIA b OOKOBOMH M MOJHOM MOBEPXHOCTH

Tema 7.11. Copep:xanne yueOHOro Marepuaa 2

Vceuenneli koHyc. CedyeHue | Yceu€HHbI KOHYC. 0Opasyrolye U BbICOTA, OCHOBaHUS M OOKOBasi MOBEPXHOCTb.

YCEUEHHOI'0 KOHyca UzobpakeHne koHyca Ha 1ockocTH. Paspéptka koHyca. CeueHHss KOHyca
(TIOCKOCTBIO, TApAJUIENIbHOW OCHOBAaHUIO, W IUIOCKOCTBIO, TMPOXOJSINeH dYepes
BEPLINHY )

Tema 7.12. Copep:xanne yueOHOro Marepuaa 2

[Tap u chepa, ux ceueHus Cdepa u map: ueHrp, paguyc, AMaMeTp; TUIOMIAb IOBEPXHOCTH ceprl. BzanumHoe
pacrionockeHre cdeppl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTb K  cdepe.
M3o0paskenue cdepsl, mapa Ha iockoct. CeueHus mapa

Tema 7.13. Copep:xanne yueOHOro Marepuaa 4

ITonstne 06 obveme Ttena. | [Tonstue 06 06béMe. OCHOBHBIE CBOWCTBA 00BEMOB Tein. OOBEM MHMPaMuUbI, 2

OObemMbl MHOTOTPaHHUKOB M | MPHU3MbI LMJIHHPA, KOoHyca. OOBEM miapa u miomans cheper

TEJI BpallCHUs IpakTnuyeckoe 3ansitue Ne26. BrpruucieHue oOBEMOB MHOTOIPAaHHMKOB M TeJ 2
BpallleHus

Tema 7.14. Conep:xanne yueOHOro MaTepuaa 2

O0bembl " mwiomany | [TomoOHBIE TENa B npoctpaHcTBe. COOTHOIICHHUSI MEXAY TUIOMIASIMI TTOBEPXHOCTEN

HOBerHOCTefI HOI[O6HBIX TeN | 1 oOBEMAMHU HOI[O6HbIX TEel

Tema 7.15. Copep:xanne yueOHOro Marepuaa 2

Kombunaumu MHororpaHHukK, onucaHHblii okojio chepsl. Cdepa, BIHUCaHHAT B MHOTOTPAHHUK

MHOTOTPAaHHHUKOB M TeJ | WU B TeJIO BpalieHusl. MHOrorpaHHHK, BIIMCAHHBIN B TEJIO BpalleHUs]

BpallleHus

Tema 7.16. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE coAepKaHUe (Colep:KaHHe NMPHKJIAAHOTO 4

Kombunaumu MOY.Is1)

reOMETPUYECKHMX  Ten  Ha | Mcnonb3oBaHNe KOMOMHAIMI MHOTOTPAHHUKOB U TEJ BPAIEHHUS HA MTPAKTUKE

IIPAKTHKE

Tema 7.17. Pemenune 3amau. | Coaepxanue yueOHOro Marepuaia 2

MHorOorpaHHUKH u Teaa | Beruucnenue BenuuwH (AMHA, Yroi, oOBEM, IUIOMAAb MOBEPXHOCTH) TCOMETPHUCCKUX

BpaIcHUA (duryp, HCNoap3ys H3YUCHHBIE HOPMYIIBI X METO b

Konrtponpnas paborta
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Paszpnen 8. llepooOpa3Has pyHKUNH, ee MPUMEHEHHE 22
Tema 8.1. Copep:xanne yueOHOro Marepuaa 6
ITepBooOpaszHast GyHKIIH ITepBooOpasznas. Tabnuna nepBoodpasHbIX 4
IIpodeccnoHaTbHO OPHEHTHPOBAHHOE coAepKaHUe (Colep:KaHHe NMPHKJIAAHOTO 2
monyJsi): [lepsooOpa3sHasi. Beraucnenue nepsoodpasHbIX
Tema 8.2. [Tnomans | Coxepxxanne yueOHOro MaTepuana 8
KPUBOJMHENHONW  Tpaneumu. | MHTErpasn, ero reomerpudeckuil U pusnueckuii cMbici. Berancienne nHTerpana mno 6
dopmyna HerotoHa — | dopmyne HeroToHa-JleiibHuma
JleiibHuua MpaxTuueckoe 3anmarue Ne27. Teomerpuueckuii W (PU3HUYECKHIA CMBICT 2
onpexaeneHHoro unrerpana. @opmyna Herorona-Jleitbnuia
Tema 8.3. IIpodeccnoHaTbHO OPHEHTHPOBAHHOE coAepKaHUe (Colep:KaHHe NMPHKJIAAHOTO 6
OrnpeneneHHblit UHTETPAJ | MOAY.JIsSA)
B npodeccuoHaIbHOH | Pemnenue 3amay Ha MPUMEHEHHE UHTErpaia ISl BbIYUCIEHNsT (GU3HUECKUX BETUYNH 4
NEesATENbHOCTH U JKU3HU U IuIoIagei
IIpakTnueckoe 3ansitue Ne28. IlpumeHeHue wuHTerpajna s BbIUHUCICHUS 2
(U3NYECKUX BEJIMYHH M TUIOMAAeH
Tema 8.4. Pemenue 3amau | Conmepskanue yueOHOro Marepuana 2
Ha Haxoxzaenue | IleppoobpasHasi U HHTErpa
nepBooOpasHoO KonrponbHas pabota mo pasaeny 8
U ee IPUMEHEHHEe
Pazgen 9. Teopusi BepoSITHOCTEH U CTATHCTHKA 26
Tema 9.1. Copep:xanne yueOHOro Marepuaa 4
IIpencrasnenue naHHbixX | [IpencraBieHne pmaHHBIX ¢ noMmombpio  Tabmmu w o amarpamm.  Cpennee 2
U OIUCaTesIbHAs CTATUCTHKA | apuMETHUECKOe, MeINaHa, HauOoJNbllee W HAaUMEHbINEe 3HAYCHMs, pa3Max,
JIUCTIEPCHUs], CTAHAAPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE coJep:kaHHe (Colep:KaHHe NMPHKJIAAHOTO 2
monyJs): [IpencrasieHne TaHHBIX ¢ TOMOIIBIO TAOJHI] M TUATPaMM
Tema 9.2. IIpodeccrnoHaILHO OPHEHTHPOBAHHOE COAEP:KaAHHeE (COAepPKAHHNE MPUKJIATHOTO 2
Cocrasnenne TabauL | MoayJist)

U AuarpaMM Ha MPaKTHKE

IpakTnyeckoe 3ansitue Ne29. IlepBuuHas oOpaboOTKa CTATUCTHYECKUX MAHHBIX.
I'papuueckoe wux mnpencraBieHue. HaxoxneHue CpeoHHX — XapaKTEPUCTHK,
HaOMrO1aeMbIX JaHHBIX. [IpUMEHEHHE CTaTUCTHYECKHMX METOJOB ISl PELICHUs
npodeCCHOHATBHBIX 3a7a4

OK-01, OK-02,

OK-03, OK-04

OK-05, OK-06
OK-07
MK 2.1

2

2

OK-01, OK-02

OK-03, OK-04

OK-05, OK-06
OK-07
MK 2.1

2

2

2




Copnepskanue yueOHOro MaTepuaa 4
CiayJaifHpIC SKCOCPUMCHTH (OMBITBHI) M CIy4YalHBIC COOBITHS. JJICMCHTAPHBIC COOBITHS 2
(ucxomer). BepostHOCTh CiayuaiHOTO COOBITHS. BIH30CTh YACTOTBL W BEPOSITHOCTH
Tema 9.3 coObiTui. CnyualiHblC ONBITHI C PAaBHOBO3MOXKHBIMH 3JICMCHTAPHBIMH  COOBITHAMHU.
Onepauuu Ha COGbITHAMH, BepostHocTH COOBITHI B OMBITAX € PABHOBO3MOXKHBIMH 3JICMCHTAPHBIMH COOBITHSIMH.
HAI BEPOATHOCTSAMEL Onepauuu Hax vCO6bITI/I$IMI/IZ nepeceucHue, 00BCAUHCHIE, ripon/nsononomﬂme COOBITHSL.
Huarpammer  Jiinepa. Popmyna CIOKCHHS BEPOSTHOCTCH. YCIOBHAs BCPOSTHOCTS.
YcioBHas BEPOATHOCTL VMHOXKEHHEC BEpOATHOCTCH. JlepeBO chayualHOTO OSKcmepuMeHTa. DopMyna TMOTHOU
BepostHocTH. HesaBucumbie COOBITHS
HpakTnyeckoe 3ansitue Ne30. BeruncieHne BepOSTHOCTH CIIy4aiiHOTO COOBITHS. 2
Tema 9.4. Copep:xanne yueOHOro Marepuaa 2
OnemenTs! koMOuHaTopuku | KomOunaTtopHoe mpaBwio ymHOxeHus. IlepectanoBku wu (akropuan. Ywucio
couyeranuil. TpeyronpHuk [lackans. @opmyna bmaoma HeroToHa
IIpodeccnonanbHO OPHEHTHPOBAHHOE coAepKaHUe (Colep:KaHHe NMPHKJIAAHOTO
Tema 9.5. MOY.Is1) 4
BeposiTHOCTB Brraucnenue BeposiTHOCTEH ¢ ucnosib3oBaHueM (opmyn komOuHatopuku. OneHka 2
B npodeCCHOHATIBHBIX | BEPOSITHOCTH COOBITHSI B TPO(eCCHOHATBHOM NESITENbHOCTH.
3ama4dax Ipaktnueckoe 3ansitne Ne3l. Pemenne npodeccHOHANBHBIX 3aad  Ha 2
BEPOSATHOCTH COOBITHSI
Tema 9.6. Copep:xaHne yaeOHOTo Marepuaa 2
Cepun  mocnenoBaTenbHbIX | buHapHbIN ciydaiiHbli OMBIT (MCHBbITAHKWE), YCIEX U Heyaada. HesaBHCHMbIE
UCIIBITAaHUN ucneltaHus. Cepusi He3aBUCUMBIX HWCIBbITaHUNH 10 mnepBoro ycmexa. Cepus
HE3aBHUCUMBIX HCNbITaHUN bepHyu
Conepxanne yueOHOro MaTepuana 4
Tema 9.7. Cnyuaitnas BenuuuHa. Pacnpenenenue BepostHocteh.  [luarpamMmva  pacnpeacicHHs. 2
C_]'[yqaf/'leIe BeJIMUUHDBLI HpI/IMepr pacnpe;[eneHI/n‘/'I, B TOM YHUCIC, I'COMCTPHUUCCKOC U ounoMmuaibHoe. UnciaoBbIE

U pacrpeneeHusl.
MartemaTnueckoe OXKUOaHUE
CJIy4ailHON BEJIUYUHBI

XaPAKTCPUCTUKH CIIYYAHHBIX BCAHYMH. MATCMATHUCCKOC OXKUAAHHUES, JUCICPCHS U
CTAHAAPTHOS OTKJIOHCHUE. IIpUMEphl NMPUMEHCHHS MATCMATHYCCKOTO OXKHIAHHUS, B TOM
YUCIC B 334a4ax M3 TOBCCAHCBHOM »kuM3HH. MaTeMarudyecKoe OXuAaHue OWHAPHOU
CAy4yaliHOH BenmuuuHBL. MaTeMaTH4YecKoe OKHUAAHUE CYMMBI CIYYaMHBIX —BEJIHYKH.
MatemMaTHIeCKOS OKHMIAHWE W JAUCICPCHS T[COMETPUYCCKOrO U OHHOMHAIBHOTO
pacupeaeaeHu
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IIpakTnueckoe 3ansarue Ne32. Yucnosble XapakTEepUCTUKU CIy4YalHBIX BEJIUYUH! 2
MaTEMaTU4YeCKOe OXUAAHUE, NUCHEPCUs U CTaHAapTHOe OTKJIOHeHue. IIpumepsbr
MPUMEHEHUsT MAaTeMaTU4YeCKOro OXHUAaHWs, B TOM 4YHCIE B 334a4ax Wu3
MOBCEHEBHON XU3HU.

Tema 9.8. Copep:xanne yueOHOro Marepuaa 2

3akoH  Oompmux — 4ucen | 3aKOH OONBIIMX YMCEN M €ro POJib B HaykKe, MpUpoe u obmecTBe. BbiOOpoUHbIii

HermpepeiBHblE  ciy4aiiHble | MeTOn HccienoBaHui. [IpuMepsl HENpepbIBHBIX CIIy4alHBIX BeJUYMH. PyHKUUSA

BEJIMYMHBI (pacrpeneneHus). | INIOTHOCTH pacrhpenesieHusi. PaBHOMEPHOE paclpenesieHHe ©u €ero CBOICTBa.

Hopmanbnoe pacripenenenue | IToHATHE O HOPMAJIBHOM paclpeieeHuu
Conep:xanne yaeOHOro MaTepHasia 2

Tema 9.9. Pemenne 3anau P J P
Onementel komMOuHaTOpHKH. CoObITHE, BEpOITHOCTH CcOObITHA. ClokeHHE W

KOMOWHATOPUKH, CTATUCTHKH .

. YMHOXEHHE BEPOATHOCTEN

Y TEOPHUH BEPOSATHOCTEN

KonTponbHas pabora o paszpeny 9
IIpodeccrnoHaIbHO OpHEeHTHPOBaAHHOE coepkaHue (BapuaTuBHbIN NPUKJIAIHOI MOAYJIb) 32

Paszpen 10. MateMaTHYeCKHH NPAKTHKYM 32
Copep:xanne yueOHOro Marepuaa 14
[Monsitusa: Mmatpuna 2x2 u 3x3, onpemenurens Matpuubl. Martpuna, obOparHas 8
JAHHOM.

Tema 10.1 IIpakTnueckoe 3ansaTue Ne33. PerieHue cucTeM JIMHEWHBIX ypaBHEHUI: MeETOA 2

o T'aycca

Martpuiipl u onpeneauTenu = =
IIpakTnueckoe 3ansatue Ne34. PerneHue cucTeM JIMHEWHBIX YpPaBHEHMM: MeTOX 2
Kpamepa. OK-01, OK-02,
IIpakTnueckoe 3ansitue Ne3S. PemieHue cucteM JHMHENHHBIX YpaBHEHUI: OK-03, OK-04,
MaTPUYHBIA MeTOA (MeTox 0OpPaTHOM MaTPHUIIBI) 2 OK-05, OK-06,
Conep:xanue yaeOHOro MaTepHasia 8 OK-07
ITonsTue xommekcHoro uucia. ConpsikeHHblE KOMIUIEKCHbIE YHCIA, MOAYJIb U 4 TIK 2.1
apryMeHT KOMIUIEKCHOrO uucia. Apudmerndeckue AEHCTBUS € KOMIUIEKCHBIMHU
YUCJIAMHU

Tema 10.2.
IIpakTnuyeckoe 3ansTHe Ne36. @Popma 3amucu  KOMIUIEKCHOTO — 4HCIa 2

KommnnexkcHble uncna
(reoMeTpuUvecKasi, TPUTOHOMETPUYECKast, aredpandeckas).
IpakTnyeckoe 3ansTue Ne37. Apudmernueckue NEHCTBUS C KOMILIEKCHBIMH 2

qucjaaMu
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Copnepskanue yueOHOro MaTepuaa 4

Tema 10.3. OCHOBHBIE IOHSTHsI TEOPUH rpadoB _ 2

Tpader IpakTnuyeckoe 3ansitne Ne38. Ilonstue rpada. CssisHbli rpad, nepeBo, LUK 2
rpa¢p Ha mockoctH. PemmeHume npukiagHeix 3anad. [Ipumenenue rpada B
uHpOpMaTHKe
Copnepsxanue yueOHOro MaTepuaa 4
[IpakTuueckoe 3anstue Ne39. MHOXKECTBO, ONEpalMi HaJ MHOXECTBAMU, 2

Tema 10.4 auarpaMmbl  Oiniepa-Benna.  Mcmonb3oBaHMe — TEOPETUKO-MHOXKECTBEHHOTO

o ammapata sl ONUCAHUSl PealIbHbIX MPOIECCOB U SIBJICHUN B MPOQECCHOHATHHON

Jlornueckue onepauuu

 MHOKECTBAMI JEATEIbHOCTH, IPU PEIISHUH 3a4a4 U3 APYTUX AUCLUIUINH.

MHOKECTBA 1 TOIHKA HPaKanecmoe 3anaTue Ned0. Jlornueckue omnepanuu. [lpumenenune nuarpamm 2
Oiinepa—BeHHa 11 pelieHue TEOPETUKO-MHOXKECTBEHHBIX 3aaa4
npodeCcCHOHATBHON HANpPaBICHHOCTH, 3a7ad WH)OPMATHKU M JAPYrHX y4eOHBIX
JUCLUIIJIMH U JJI1 ONUCAHUS PEAJIbHBIX IPOLECCOB U SIBJICHUN.

Tema 10.5. Copep:xanne yueOHOro Marepuaa 2

Pemenue 3anau [IpuMeHeHNe M3Y4YEeHHBIX MAaTeMaTHUeCKUX (AKTOB K PEIICHHIO 3a1ad  H3

MaTE€MaTU4YECKOro PA3NIUYHBIX O0JNACTEH HAYKH U PEAIbHON KU3HH

MIPaKTUKyMa KonTponbHas pabora no pazneny 10

KoncyabTanus

IIpomexyTouHas atrecTauus (Ik3ameH)

Bcero: 340
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3. YcioBust peajnu3anuu NporpaMmmsl 001e00pa3oBaTeIbHON JTHCHHILIHHBI
3.1. [asi peanu3auuud MNpPOrpaMmbl JUCHHUILIHHBI JOJUKHbI  OBbITh
MpeayCMOTPEHbI CJIeAYIIIHE CTIeHATbHbIC TOMEIICHHUS:
Peanuzanust mporpaMMbl TUCHMILIMHBEL TpeOyeT Hanuuus y4eOHOro kaOMHETa
MaTEMATHKH.
TexHU4eCcKue CpeacTna.
- KOMIUIEKT YEPTEKHOr0 OOOpPYAOBaHWS M MPUCIIOCOOJICHUI M1l IIKOJIBHON TOCKH
(TPEYroJIbHUK, TPAHCIIOPTUP, UMPKYJIb, IMHEHKA ),
- MOIENM Ui M3YYEHUS] TEOMETPUYECKMX (uryp (4actm MEnoro Ha Kpyre,
TPUTOHOMETPUYECKHIA KPYT, CTEPEOMETPUUYECCKUII HaOOp, HAOOPBI NEOMETPUYECCKHUX
MoJeNel U PUryp ¢ pasBepTKoil),
JIeMOHCTpALMOHHBIE YUEOHO-HATTIAHBIE TOCOOUS:
- KOMILIEKT TOPTPETOB 17151 OPOPMIICHUST KaOUHETA.
3.2. Ha(popmannoHHOEe 00CCNICYCHUE PeaTH3alNH TPOTPAMMbI
Jist  peamuzanivi  mporpaMmbl - OuOavoTeuHblit  (oHA  00pa3oBaTEILHOM
OpraHM3ali YKOMIUIEKTOBAH MEYaTHBIMU W (WJM) JJICKTPOHHBIMM W3JAHUSMU,

PCKOMCHAOBAHHBLIMHA IJI MCIIOJIE30BaHUSA B O6pa30BaTeJ'IBHOM Iponccce.

3.2.1 OcHOBHBIC MEYATHBIC U JICKTPOHHbIC H3IAHUSA

1. Maremaruka: anredpa U HayaJla MaTEMaTHYECKOTO aHAJIN3a, TeoMETpHs. Anredpa u
Hayajla Maremarudeckoro ananusa. 10—11 kmaccel: 6a3oBbii W yrioyOnéHHBIN
ypoBHH: yueOHuk / I1I. A. Anumos, FO. M. Konsirun, M. B. Tkauéra [u ap.]. — 11-
e u3n., crep. — Mocksa: IIpoceemenne, 2023. — 463 ¢. — ISBN 978-5-09-
107210-5. — TekcT: 3neKTpoHHbIN // JlaHb: 31EKTPOHHO-OMOIMOTEUHAsT CHCTEMA.
— URL: https://e.lanbook.com/book/334391

2. Maremaruka: anreOpa U HaYaIa MaTeMaTHYeCKOro aHAIN3a, reOMETPHSI.
I'eomerpust: 10—11-i knaccel: 6a30BbIid U yIIyOIE€HHbIH ypoBHU: yueOHuK / JI. C.
Aranacsn, b. B. , K. C. [ gp.]. — 11-e u3n., crep. — Mocksa: IIpocsemenue,
2023. — 287 ¢. — ISBN 978-5-09-103606-0. — TekcT: 31eKTpOHHbIN // JlaHb:

3NEKTPOHHO-0MOMMoTeHas cucrema. — URL: https://e.lanbook.com/book/334397
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3.2.2 JlonoJIHUTEIbHbIE HCTOYHUKH

1. boromosnoB H. B. Ilpaktuueckue 3aHsaTus 1o maremaruke B 2 4. Hacte 1:
y4eOHOE mocoOue mis cpeaHero mnpodeccuoHaibHoro oobpazoBanus / H. B.
boromosnoB. — 11-¢ u3n., nepepad. u qon. — Mocksa : U3narensctBo FOpaiit, 2022.
— 326 ¢. — (ITpoeccuonanvHoe 0OpazoBaHue). — ISBN 978-5-534-08799-4,

2. boromonos, H. B. [IlpakTuueckue 3aHATHs MO MaTeMaTUKeE: y4eOHOE

nocodue uis cpennero npodeccuonanbHoro oopaszosanus / H. B. boromonos. — 11-¢

u3n., nepepad. m gon. — Mocksa : M3marensctBo IOpaiit, 2024. — 571 ¢. —
(ITpopeccuonanvHoe oOpazoBanme). — ISBN 978-5-534-18419-8. — Tekcr:
anekTpoHHbId  //  OOpazoBarenbHass miargopma FOpaiit [caiit] — URL:

https://urait.ru/bcode/534966
3. Maremaruka: anreOpa M Hayajga MaTeMaTUYeCKOrO aHaiu3a, T€OMETPHS:
3ajauHuK: - yued. mocoOue Juisl CTy. YUpexkacHuid cpen. npod. oopazosanus/ M.U.

bammakos.- 3-¢ u3n. crep. - M.: M3narensckuii ueHtp «Axagemus», 2019.- 416¢
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4. KOHTPO/Ib M OLICHKA PE3yJIbTATOB 0CBOCHHSI 001e00pa30BaTe/ILHOM

KonTposs u oOmeHka pe3yJibTaTOB

JTHCIHTIINHBI

OCBOCHHS  001Ie00pa3zoBaTeabHOM

AUCHUILIMHBI PACKPBIBAKOTCA YCPC3 AUCHUILIMHAPHBIC PC3YJIbTAThl, HAIIPABJIICHHLIC

Ha (QopmupoBaHME OOMMX W MPOPECCHOHAIBHBIX KOMMNETCHLUMNA MO pas3aciam

¥ TEMaM CofiepyKaHusl y4eOHOTO MaTepuaa.

Oomas/npodeccuonanbHas Pa3zpen/Tema Tunm  OEHOYHBIX
KOMIIETeHIUs MepOonpUsATHS
OK 01. Bwidupare crocobwr | Tema 1.1, 1.2 TI-o/c, 1.3, 1.4 II-o/c, | TectupoBanue
peLeHust samau | 1.51II-0/c, 1.6, 1.7. YcTHBIN 0npoc
npodeCcCHOHANTLHOM Tembi 2.1 - 2.12, 2.1311-0/c, 2.14. MaTemaTU4eCKuii
P — Temnr 3.1 - 3.4, 3.5I1-0/c, 3.6. UKTAHT
Temb1 4.1, 4.2, 4 311-0/c, 4.4.
MPHMEHHTENBHO Temi 5.1-5.4, 5.5 TT-o/c, 5.6 -5.9. Tpencrasnenne
K Pa3IHYHbIM KOHTEKCTAM Tembl 6.1- 6.4, 6.5T1-0/c, 6.6 - 6.8, Pe3yJIbTaTOB
6.9 I1-o/c, 6.10. TPaKTHICCKUX
Tembr 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15, pabor
7.16 II-o/c, 7.17. 3amura
Tewmni 8.1, 8.2, 8.3I1-0/c, 8.4. WHIUBHUTYyJIbHBIX
Temsr 9.1, 9.2 I1-0/c, 9.3, 9.4, MIPOEKTOB
9.51I-0/c, 9.6 -9.9. KonTtponbHast
P10 IT-o/c pabora
Brinonnenne
3aaHUI
MIPOMEXKYTOUHON
aTTecTaluu
OK 02. UcnonszoBare | Tema 1.1, 1.2 TI-o/c, 1.3, 1.4 II-o/c, | TectupoBanue
COBPEMEHHBIE cpencrea | 1.511-0/c, 1.6, 1.7. Y cTHBIH ompoc
TIOHCKA, amaymza | Lempr 2.1-2.12, 2.13TT-o/c, 2.14. MareMaTH4ecKuii
Temnr 3.1 - 3.4, 3.5I1-0/c, 3.6.
" HHTCPHPCTANI | ey 4.1, 4.2, 4.311-0/c, 4.4, AMICTAsT
nHpopmaLuy, Temsi 5.1-5.4, 5.5 [1-o/c, 5.6 -5.9. Ipencrasnenue
n MHQOPMAIMOHHBIE | Teyy 6.1- 6.4, 6.5TI-0/c, 6.6 - 6.8, Pe3yIbTaToB
TEXHOJIOT'NU 69 H-O/C, 610 MPAKTUICCKUX
Ajid  BBINONHEHUs  3a4ad | Temst 7.1- 7.7, 7.8 [1-0/c, 7.9 - 7.15, pabor
npodheCCUOHATTbHON 7.16 II-o/c, 7.17. 3amura
JeSITETIbHOCTH Tewmnr 8.1, 8.2, 8.3I1-0/c, 8.4. HHANBUAYAITbHBIX
Tems1 9.1, 9.2 I1-0/c, 9.3, 9.4, MPOEKTOB
9.51I-0/¢c,9.6 -99. KontponbHas
P10 IT-o/c pabota
Brinonnenne
3aaHUI
MIPOMEXKYTOUHON
aTTecTaluu
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OK 03. IMnanuposare | Tema 1.1, 1.2 IT-o/c, 1.3, 1.4 II-o/c, | TectupoBanue
51 peamusosbBate | 1.5 II-0/c, 1.6, 1.7. YcTHbI 0npoc
COBCTBEHHOE Tempr 2.1 -2.12, 2.1311-0/c, 2.14. MaTeMaTHaecKuii
IpOdeCCHOHATBHOE Tewmsi 3.1 - 3.4, 3.5IT-o/c, 3.6. UKTAHT
Temsr 4.1, 4.2, 4 311-0/c, 4.4.
W JMMHOCTHOE  PASBUTHE, | Toyw 51254 55 [-o/c, 5.6 -5.9. [IpencraBnenue
MPEATPHHNMATETBCKYIO Tembi 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, Pe3yJIbTaToB
JeSITeIbHOCTD 6.9 TI-o/c, 6.10. MPAKTUIECKIX
B mpodeccrnoHanbHol cdepe, | Temst 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15, pabor
HCIIOJIb30BAaTh 3HaHuA | 7.16 I-o/c, 7.17. 3arura
no mnpasoBoi u (uHaHCOBOW | Temnl 8.1, 8.2, 8.3I1-0/c, 8.4. UHAUBUAYaAJIbHbIX
rpaMoTHOCTH B pasnuudbix | Temsl 9.1, 9.2 T1-0/c, 9.3, 9.4, MPOEKTOB
JKU3HEHHBIX CUTYALIUSIX 9.5T1-0/c, 9.6 -9.9. KonrposnbHast
P10 IT-o/c pabora
Brinmonnenue
3aaHUI
MIPOMEXKYTOUHON
aTTecTaluu
OK 04. Oddextusno | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 Il-o/c, | IIpencraBnenue
B3aMMOJICICTBOBATh 1.5I1-0/c, 1.6, 1.7. PE3yJIbTAaTOB
u paboratb B Komtextuse | LeMbl2.1-2.12,2.131I-0/c, 2.14. TPAKTHYECKUX
I KOMaHze Tewmsi 3.1 - 3.4, 3.5IT-o0/c, 3.6. paGor
Temsr 4.1, 4.2, 4 311-0/c, 4.4.
Tembi 5.1-5.4, 5.5 TI-0/c, 5.6 -5.9. 3amura
Temsl 6.1- 6.4, 6.5T1-0/c, 6.6 - 6.8, MHIUBUAYAIbHBIX
6.9 I1-o/c, 6.10. TIPOEKTOB
Temsr 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15,
7.16 I1-o/c, 7.17.
Tewmsr 8.1, 8.2, 8.311-0/c, 8.4.
Tems1 9.1, 9.2 T1-0/c, 9.3, 9.4,
9.511-0/c,9.6 -99.
P10 IT-o/c
OK 05. Ocymectmsate | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 IlI-o/c, | TectupoBanue
yeruyilo  u  mucemennyro | 1.51-0/c, 1.6, 1.7. YcTHBI 0npoc
KOMMYHHKALIHIO Temsr 2.1 -2.12, 2.1311-0/c, 2.14. MaTeMaTHaecKuii
Ha TOCYJapCTBEHHOM S3bIKE Temr 3.1 - 3.4, 3.5I1-0/c, 3.6, JHMKTAaHT
N Temsr 4.1, 4.2, 4 311-0/c, 4.4.
Poccuiickon Denepaluu | po 55 4,55 I-o/c, 5.6 -5.9. IIpencrasnenue
C  y4eTOM  OCOOEHHOCTEN | Tenmr 6. 1- 6. 4, 6.5T-0/c, 6.6 - 6.8, Pe3yJIbTaTOB
COLMANIBHOTO U KYIBTYPHOTO | 6 9 T]-o/c, 6.10. MPAKTUIECKIX
KOHTCKCTa Temsr 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15, pabor
7.16 -o/c, 7.17. Sarmura
Temmr 8.1, 8.2, 8.311-0/c, 8.4. HHUHBHIYATbHBIX
Tembi 9.1, 9.2 TI-o/c, 9.3, 9.4, Eﬂ‘:{i‘;ﬁim pagora
9.5TI-0/¢, 9.6 - 9.9. BrImomHEHHE  3a7aHUI
P10 TI-o/c TIPOMEKY TOUHO#H
ATTCCTAHHU
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OK 06. Iposinsare | Tema 1.1, 1.2IT-o/c, 1.3, 1.4 TI-o/c, | YcrHBIH onpoc
IPakIaHCKO- 1.5I-0/c, 1.6, 1.7. IIpencrapienue
MaTpHOTHHeCKylo  mosmmmio, | LeMbI 2.1-2.12, 2.131T-0/c, 2.14. pe3yIbTaTOB
JEMOHCTPUPOBATD %:x:i i} ) 43'24’ 43351_13;%(:’ 4346' MPAKTHYECKHIX
OCO3HAHHO® MOBENEHHE | Tovy 5125455 [T-ofc, 5.6 -5.9. pabor
Ha  OCHOBE  POCCHHCKUX | Tenyy6.1- 6.4, 6.511-0/c, 6.6 - 6.8, 3ampura
JyXOBHO-HPaBCTBEHHBIX 6.9 I-o/c. 6.10. VHIUBUIYaJIbHBIX
UEHHOCTeH, B TOM uncne | Tewpr7.1-7.7,7.8 [l-o/c, 7.9 -7.15, | TPOEKTOB
C yderoM rapmoHmsauuu | 7.16 Il-o/c, 7.17. BrinonHenue
MEKHALMOHAIbHBIX Temnr 8.1, 8.2, 8.3I1-0/c, 8.4. 3alaHu
u meskpenurno3ubix | Temsr 9.1, 9.2 T1-o/c, 9.3, 9.4, MPOMEKYTOUHOMN
OTHOIIEHUH, npumensts | 9.5 I1-0/c, 9.6 - 9.9. aTTecTaluu
CTAHAAPTHI P10 IT-o/c
AHTHKOPPYMLHOHHOTO
TIOBEEHUSI
OK 07. ConeticrBoBate | Tema 1.1, 1.2 TI-o/c, 1.3, 1.4 Il-o/c, | TectupoBanue
coxpanennio  okpyxaromeii | 1.5I1-0/c, 1.6, 1.7. YV cTHBIH ompoc
cpembl, pecypcochepesxenmo, | LeMbl 2.1-2.12, 2.131-0/c, 2.14. MaTeMaTU4eCKHii
NPUMEHSTh 3HAHUSA %Zﬁii i} ) 43'24’ 43351_1;;)%(:’ 4346' JIUKTAHT
00 U3MEHEHMH  KJIMMATa, Tembr 5. 17_5.'4: 5.'5 -0/ c’, 5'. 6.-5.9. Ipencrasnenue
MIPUHLIUIIBI OEPERIMBOTO | Tovpr 6.1- 6. 4, 6.51-0/c, 6.6 - 6.8, Pe3yJIbTaTOB
NpOM3BOACTBA, S(P(EKTUBHO | ¢ g -o/c, 6.10. MPaKTUYECKUX
NIefCTBOBATD Tems 7.1- 7.7, 7.8 Tl-o/c, 7.9 - 7.15, | pabor
B Upe3BBIYAMHBIX cUTyaMsIX | 7.16 [1-o/c, 7.17. 3amuTa

Tewmnr 8.1, 8.2, 8.3I1-0/c, 8.4. WHIUBHUTyJIbHBIX

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

9.511-0/c,9.6 -99.
P10 II-o/c

Kontponpnas paborta
BrinonneHue 3axaHuii
HPOMEKYTOUHOM
aTTecTalun

IIK 2.1 Ynpasasate
IUTAHUPOBAHHUEM H
OpraHu3aluein
NPOM3BOJCTBEHHBIX pabOT
KOJUIEKTHBA UCIIOJHUTEINEH C
co0moIeHneM HOPM
0e30MacHbIX YCIOBHM TpyAa

IT-o/c

Tectuposanue
YcTHBII 0npoc
MaremaTnueckuii
JOUKTAHT
HupuBuayanbHas
CaMOCTOSITeNIbHAs
pabota
IIpencrasnenue
pe3yJIbTaTOB
MPaKTUYECKUX
pabor
KonTponpnas
pabora
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