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1. HIOACHUTEJIBHAA 3AIINCKA

[Iporpamma yue6Horo npeamera OVYI1.03 Maremaruka pa3paboTaHa Ha
OCHOBE:

- (penepanpHOrO rocyaapCcTBEHHOTO 00Pa30BaTEIBHOIO CTAHAAPTA CPEAHETO
oOiero oopazoBanus (nanee — ®I'OC COO);

- (enepabHOM 00pa30BaTEILHOM MIPOTPAMMBI CPETHETO O0IIEro 00pa3oBaHus,
yrBep)kaEHHON 18 mas 2023 roga mpukazom Ne371 MUHHCTEPCTBOM NPOCBEIICHUS
P® (manee — ®OII COO);

- TMPUMEPHOU OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMbl CPEAHETO OOIIETO
obpazopanus (nanee — [IOOIT COO);

- (eaepadbHOTO rOCYJIapCTBEHHOTO O00pa30BaTEIBHOTO CTAaHIAPTa CPETHETO
npodeccuoHanbHoro obpaszopanus (magee — DPI'OC CIIO) mo crnennalbHOCTH
09.02.07 WudbopmanroHHbIE CHCTEMbl U TMPOrPAMMHPOBAHUE, YTBEPKIAEHHOTO
(09.12.2016r.Ne1547);

- mpuUMepHOU pabouell mporpamMmbl 00IIE00pa30BaTENHLHON YUeOHOU
JUCUUIUIMHBL  «MaTeMaTtuka» COUHAIbHO-3KOHOMHYECKOTO npoduis (s
npodeCCUOHANIBHBIX 00pa30BaTEIbLHBIX OpraHu3aIui);

- yuebHoro miaHa no cnenuansioctu 09.02.07 UadopmalioHHbIE CUCTEMBI U
MPOrpaMMHUPOBAHUE;

- paboueil mporpaMMbl BociuTaHus no crneuranbHocta 09.02.07
NudopmarimoHHbie CUCTEMBI U TPOTPaMMHUPOBAHUE.

[Iporpamma yueObHOrOo mnpeamera OVIL.03 Marematuka paspaboTaHa B
cootBeTcTBUM ¢ KoHleniue npenogaBanus 00111e00pa3oBaTebHbIX TUCIHUILIINH C
YYETOM npodeccruonanbHOM HaIlpaBJICHHOCTH porpaMm CpEeaHEro
npoecCuOHaNBbHOr0 00pa3oBaHMsl, peaju3yeMblX Ha 0a3e OCHOBHOIO 0OILEro
oOpa3oBaHUs, YTBEPXKICHHOW pacCMoOpsDKeHHMeM MUHHUCTEPCTBA  MPOCBEIECHUS
Poccuiickoit  ®eneparun ot 30.04.2021 Ne P-98, Ha OCHOBaHMM TIHMChbMa
JlemapTamMeHTa TOCYIapCTBEHHON MOJIUTHUKH B cepe cpenHero nmpohecCuoHaIbHOro
oOpa3oBaHUd M MNPOPECCHOHAIBHOIO 00yuyeHuss MuHUCTEPCTBA NPOCBEILECHUS
Poccuniickonn @eneparum ot 30.08.2021 Ne 05-1136 «O nHanpaBieHWH METOIUK
MPENoIaBAHUS.

Conepxanue padboueit mporpammel o npeametry OVYIL.03 MaremaTtuka
pa3paboTaHO HA OCHOBE:

- CHHXpOHM3auu 006pazoBarelbHbIX pe3ynbTaToB GI'OC COO (MMYHOCTHBIX,
npeametHbix, MetanpeameTHbix) u ®I'OC CIIO (OK, TIK) ¢ yuerom npoduibHOM
HaIIPaBJICHHOCTH CHEIUAJIbHOCTH;

- HMHTErpallM WU MPEEeMCTBEHHOCTH cojepxkaHusa 1o npeavery OVILO3
MaremaTtuka u cofepKanus y4eOHbIX TUCIUTUINH, IPodecCuOHATBHBIX MOYJICH
dI'OC CIIO.

1.1. MecTo y4eOHOro npeaMera B CTPYKTYpe OCHOBHOI 00pa30BaTe/IbHOM
NMPorpaMMabi:



VYueonniit npeamer OVYIIL.03 Maremaruka usyuyaercs B 001ieo0pa3oBaTeIbHOM
IIUKJIE OCHOBHOM 00pa3oBaTeNbHOM MpPOrpaMMbl CpeJHEro mpo¢ecCUOHAIBLHOTO
obpazopanus (manee — OOII CIIO) nmo cnermansaoctr 09.02.07 MHGOpMaIimoHHbIC
CUCTEeMbl W TPOrpaMMHUpOBaHHE, Ha 0a3e OCHOBHOrO o00IIero 0o0pa3oBaHUs C
MOJTyYE€HUEM CPEHEro 00I1Iero 0opa3oBaHusl.

Ha usyuenne npeamera OVII.03 Marematuka no cnenuansHoctu 09.02.07
NudopmanmoHHble cUCTEMBl M NpOrpaMMHpOBaHue, oTBoauTCA 312 4yacoB B
COOTBETCTBHM C y4eOHBIM MIaHOM Mo crneunanbHocTd 09.02.07 UudopmanmonHsie
CUCTEMBI U IPOrPaMMHUPOBAHUE.

B mnporpaMMe TeopeTHYECKHE CBEICHUS IOMOJHSIOTCS JIabOpaTOPHBIMU U
MPAKTUYECKUMHU 3aHATUSMHU B COOTBETCTBUU C YYEOHBIM IUIAHOM MO CHEHUATBLHOCTH
09.02.07 UadopmaliioHHbIE CHCTEMBI U TIporpaMMupoBanue. [IporpamMma coaepxut
TEMaTUYECKUI IUIaH, OTPAKAFOIIMM KOJIMYECTBO YacOB, BBIACIIIEMOE HA H3YyUYCHHE
pazzaenoB U TeMm B pamkax npeamera OVIIL.03 Marematuxka.

Kontpons kauectBa ocBoenus npeamera OVYII1.03 Martematruka npoBOAUTCS B
IIPOLIECCE TEKYILEro KOHTPOJIS U TPOMEKYTOUHOM aTTECTALIUH.

Texymmii KOHTPOJIb MPOBOAUTCS B Mpejienax y4eOHOro BpEMEHH, OTBEAEHHOTO
Ha MPEIMET, KaK TPAJUIMOHHBIMU, TAK U WHHOBAIIMOHHBIMU METOJAMHU, BKIIIOYAS
KOMITBIOTEPHOE  TECTUPOBaHWE. Pe3ynbTarbl KOHTPOJS  YUYMTBIBAIOTCS  IPH
MO/IBEICHUH UTOTOB MO MPEAMETY.

N3yuenne OVIIL.03 Maremaruka 3aBepmiaeTcsi BO BTOPOM CEMECTPE
MPOMEKYTOUHOM arrectanmeit B popme skzamena B pamkax ocBoeHus [IIICC3 na
0a3e 0CHOBHOTO 001Iero oopasoBanusi. B koHile mepBoro cemMectpa mpomMexyTOYHON
aTTecTalueil B popme d3K3aMeHa.

1.2. eau u 3a1a4m y4eOHOTO MpeaMeTa

Peanuzanus nporpammel yue6Horo npeamera OVYI1.03 Maremartuka B
ctpykrype OOII CITO HanpaBieHa Ha JOCTUKEHUE 1IEIIH T10:

- ocBoeHHI0 oOpazoBarenbHbIX pe3ynbTatoB @PI'OC COO: nuunoctHbie (JIP),
metarnpeametasie (MP), mpenmernsie yrimyonennoro yposas (ITPy),

- TOATOTOBKE OOYYAONMMXCA K OCBOCHHUIO OOMUX U TPOodhecCHOHATHHBIX
komnetenuuit (ganee — OK, I1K) B coorBercTBrM ¢ ®I'OC CIIO no cneunaibHOCTH
09.02.07 UndopmManmoHHbIE CUCTEMBI U IPOIPAMMHPOBAHUE.

[IpuopuTeTHBIMU LIETIMHU O0OYYCHUSI MaTeMaTUKE Ha YI1yOJIEHHOM YPOBHE
MPOJIOJIKAIOT OCTABATHCA:

dbopMupoBaHUE IEHTPATHHBIX MAaTEMAaTHUUYECKUX TMOHATUM (YHMCIIO, BEIMYMHA,
reoMeTrpudeckas ¢Gurypa, IepeMeHHas, BEPOATHOCTh, (YHKIUS, MPOU3BOAHAS,
UHTErpan), o0ecreynBaroImx IPEEMCTBEHHOCTh u NEPCIEKTUBHOCTh
MaTEeMaTU4YECKOro 00pa3oBaHus 00yJarOIINXCS;

MOJIBeICHHE OOYy4YaroImMXCs Ha JIOCTYIMHOM [JIsi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MATEMATHUKU M OKPY’KAIOIIEr0 MHUpa, MOHUMAHUI0 MaTeMaTUKH Kak
94acTH OOIIeH KyJIbTyphl YEIIOBEUECTBA;



pPa3BUTHE WHTEUIEKTYaJbHBIX M TBOPUYECKUX CIOCOOHOCTEH oOydaronuxcs,
MMO3HABATEJIbHOM  AaKTUBHOCTHU,  HCCIIEIOBATEIIbCKUX  YMEHUM, KPUTUYHOCTH
MBIIUICHUS, UHTEPECA K U3YUEHUIO MAaTEMATHUKU;

dbopmupoBanre (GyHKIIMOHATHHOW MATEMAaTHYECKONM TPAMOTHOCTH: YMCHHUS
pacro3HaBaTh MAaTEMaTUYECKUE ACHEKThl B PEAbHBIX KU3HEHHBIX CUTYalUsIX U TIPU
M3YUYCHUH JIPyTMX YYEOHBIX MPEAMETOB, TMPOSIBICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpPMYJIMpPOBATH HMX Ha S3bIKE MATEMaTUKU M CO37aBaTh
MaTeMaTU4YECKHEe MOJENM, MPUMEHATh OCBOCHHBIM MaTeMaTHYECKHIl ammapar s
pelieHrs TPaKTUKO-OPUEHTUPOBAHHBIX 3aJlad, WHTEPIPETUPOBATH M OIEHUBATh
MIOJIyYEHHBIE PE3YJIbTATHI.

B cootsetrcTBum ¢ [TOOIT COO coaepkanue mporpaMmMbl HaIpaBJI€HO HA
NOCTH>KEHUE CIEAYIOUUX 3a1a4:

— TPENOCTABIATh KaxJAOMy OOyYaromieMycsi BO3MOXKHOCTh JOCTHXKEHUS
YPOBHS MaTEMaTHUYECKUX 3HAHUH, HEOOXOJUMOro Ui JanbHEWIeHd YCIeIIHON
»KH3HH B OOIIIECTBE;

— obecrnieunBaTh HEOOXOAMMOE CTPAHE YMCIIO BHIMTYCKHUKOB, MaTeMaTHIECKas
MOATOTOBKA KOTOPBIX OCTATOYHA JJISI MPOJOJDKEHHUS 0O0pa3oBaHMsI B Pa3IMUHBIX
HAMNpaBJICHUAX W JUIl MPAKTAYECKOM JIEITEIBbHOCTH, BKIJIOYAs MPENOJABaHUE
MaTeMaTUKH, MaTeMaTUYECKUE HCCIeAoBaHus, paboTy B cdepe MH(DOPMAIMOHHBIX
TEXHOJIOTUH U JIp.;

—TMOATOTOBUTH OOYYAIOIIUXCA B COOTBETCTBUHU C UX 3alIPOCAMU K YPOBHIO
MOJATOTOBKH B c(hepe MaTeMaTHYECKOro 00pa30BaHMs.

B mpormecce ocoenusi npeamera OVYIIL.03 Marematuka y 00ydaroniuxcs
1[eJIeHANpPaBIeHHO (OPMUPYIOTCS YHHUBEpCalibHbIE y4eOHble nedcTBUs (Hayiee —
YY), Brmowas  ¢GopMHpOBaHHE ~ KOMIETEHIMH B oOjmactu  yueOHO-
HCCIIEIOBATEIIbCKOM U IIPOEKTHOM JEATEIIbHOCTH, KOTOPBIE B CBOK OYepelb
o0ecreynBalOT MPEEeMCTBEHHOCTh (opmupoBanust oOmux kommereHiun OI'OC
CIIO.

®opmupoBaHue YV OPUEHTUPOBAHO Ha poheCCHOHATIEHOE
caMoOIIpeieNIeHHe 00y4arouuXcsi, pa3BUTHE 0a30BbIX YIPABICHUYECKUX YMEHUU IO
IUIAHUPOBAHUIO M MPOEKTUPOBAHUIO CBOETO MPOPECCUOHAIBHOIO Oy IyIIEro.

1.3. OO0mas xapakTepucTHKA y4eOHOI0 NpeaMeTa

Vyeonas mucouiuimaa OVYII.03 Maremartuka sBiisieTcsa 00A3aTEIbHONM 4YaCThIO
o01ieo0pa3oBaTebHOTO  IIMKJIA OCHOBHOM  00pa3oBaTeNbHON MpOrpaMMbl B
cootBercTBUM ¢ PI'OC no cneunansuocty 09.02.07 UHpopManimoHHbIE CUCTEMBI U
MIPOrpaMMHUPOBAHHE.

[Tpeamer OVYII.03 MaremaTuka n3y4yaeTcsi Ha yriyOJIeHHOM YPOBHE.

IIpenmer OVIL.O3 Marematuka HMEET MEXIUCUUIUIMHAPHYIO CBSA3b C
npeaMeTaMu 00111e00pa3oBaTEbHOTO U JAUCHUIUIMHAMU 001IenpodecCHOHaIbHOTO
nukia OVIL. 06 dusuka, OVILO5S Huadopmaruka, OVILO7 Xumus, OILO1
Onepaunonnsle cucteMbl U cpeabl, OIL.02 ApxurekTypa anmapaTHbBIX CpEJICTB,
OIl.03  HMudopmanmoHHbIE  TEXHOJOTUW/AJANTHBHBIE WH(MOPMALMOHHBIE U
KOMMYHHKATUBHBbIE TeXHOJIOTMU, OI1.04 OCHOBBI AITOPUTMU3AIUHN U
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nporpammupoBanus, OIL.07 Oxkonomuka otpaciau, OIL09 Crangaptuzanus,
cepTudukanus U TexHudeckoe nokymeHtoBeneHue, OIl.10 Uucnennbie MeTObI, a
TaK)Ke MEXIUCIUIUIMHAPHBIMEU Kypcamu (najiee - MJIK) npodeccronanpHoro nukiia
MK 01.04 Cucremnoe nporpammupoBanue, MJIK 02.03 Marematuueckoe
MOJEIMpOBaHUE U TpodeccuoHambHbIMU Monynsamu (mamee — I[IM) TIM. 04
ConpoBoxaeHue M OOCIYKMBAaHHE MPOTPAMMHOIO O0ECHEYEHUs KOMIIbIOTEPHBIX
CUCTEM.

[Ipenmer OVYIIL.03 MaTematrika UMEET MEXIUCIUIUIMHAPHYIO CBSI3b ¢ y4eOHOM
TUCHUIUIMHON «O01Iue KOMIIETeHIIMU TpodeccuoHanay oouenpodecCuoHaIbHOTO
IMKJIa B 4YacTH pa3BUTHUS MaTeMaTU4YecKo, (UHAHCOBOHM, YHUTATEIHLCKOM
IPaMOTHOCTH, a Takke (QopMUpoBaHUS OOIMX KOMIETeHIUN B chepe pabOThI ¢
uHdopMaImen, caMoopraHu3aliii U caMoyIpaBiIeHusl, KOMMYHHUKAIIUU.

Conepxanue mOpeaMeTa HaMpaBI€HO HA  JIOCTUKEHHUE  JIMYHOCTHBIX,
METaIpeAMETHBIXU TPEIMETHBIX PE3yJIbTaTOB OOYUYEHUsS, pPErIaMEeHTUPOBAHHBIX
dI'OC COO.

B mnpoduiabHYI0 COCTaBISIONIYIO MO TPEAMETY BXOIUT TPOo(ecCHOHATLHO
OpPUEHTHPOBAHHOE COJEpKaHUE, HeoOXoaumMoe i (POPMUPOBAHUS Yy OOYUAIOIIUXCS
001X U TPOPECCUOHATIBHBIX KOMITETEHITUH.

B memsix mnoAaroroBku oOywarommxcss kK Oyaymied npodeccuoHanbHOM
JeSTeNbHOCTU TNpU u3yuyeHuu yudeOHoro mnpeamera OVYIIL.03 Maremaruka ocoboe
BHUMAaHUE YJENACTCS pPa3BUTUI0 KOMMYHUKATUBHBIX YMEHHH ((opMynupoBaTh,
apryMEHTHPOBATh U KPUTUKOBATH), HOPMUPOBAHUIO OCHOB JIOTUYECKOTO MBIIICHUS
B YaCTH MPOBEPKU UCTUHHOCTH U JIOKHOCTH YTBEPKIACHUH, IIOCTPOCHUS IPUMEPOB U
KOHTPIPUMEPOB, IIEMOYEK YTBEPKACHUHN, (POPMYIUPOBKM OTPUIIAHHM, a TaKKe
HEOOXOMMBIX U JIOCTATOYHBIX YCIOBHI.

B coorBerctBun ¢ ®PI'OC COO wmaremarnka sBISETCA 005S3aTeNbHBIM
mpeIMETOM Ha JaHHOM YpoBHE oOpa3oBanus. Hacrosimieir mnporpammoi 1o
MaTeMaTHUKe MpeayCMaTpUBACTCS M3y4YeHHE ydeOHOro mpeamera «MaremaThka» B
paMKax TpEX y4eOHBIX KypcoOB: «Auredpa W Hayajga MaTEeMaTHUYECKOTO aHaIu3ay,
«I'eomerpus», «BeposaTHOCTh U cTaTHCTHKa». DOPMUPOBAHKUE JOTUYECKUX YMEHHU
OCYULIECTBJISIETCS HAa MPOTSHKEHUU BCEX JIET 00yUYEHHUS Ha YPOBHE CPEIHEro OOILEro
o0pa3oBaHus, a AJIEMEHTbl JOTMKH BKJIIOYAIOTCA B COJAEpP’KaHHWE BCEX HA3BaHHBIX
BbIIIIE YYEOHBIX KYPCOB.

B mporpamme mno mnpeamery OVIL03 Marematuka, peanuzyemMonl mnpu
MoATroTOBKe oOydvatromuxcsa 1o cnenuanbHoctd  09.02.07  WudpopmarimoHHbie
CUCTEMBI W MPOTPAMMHpOBaHUE, MPOPUIHLHO-OPHEHTHPOBAHHOE COJEP>KaHUE
HaxXOJUT OTpaxkeHue B TeMax: «Yucina ¥ BBIUMCICHUS», «YPaBHEHHS W
HepaBeHCTBa», «DyHkuu u rpapukm», «Havama maremaTHuecKoro aHaau3ay,
«IIpsiMble W TMJIOCKOCTHU B MPOCTPAHCTBE», «MHOrorpaHHuku», «BeKkTopbl Hu
KOOpJIMHATBI B  MpOCTpaHCcTBe», «CiydailHble COOBITUS H  BEPOSATHOCTHY,
«CiyyaiiHple BEJIMYMHBI ¥ 3aKOH OOJIBIITUX YUCEI.

1.4. Ilnanupyembie pe3yabTaTbl 0OCBOCHHS Y4eOHOI0 MpeaMeTa

B pamkax nporpammbl yueO6Horo mpeamera OVYIL.03 Maremaruka
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O6yanOIHHMHC${ OCBAUBAIOTCA JIMYHOCTHBIC, MCTAIIPCAMCTHLIC MW IIPCAMCTHBIC

pe3yJIbTaThI
o0pa3oBaHUs:

B cooTBercTBUU ¢ TpeboBanusimu @OI'OC cpennero ob6iiero
muyHocTHeie (JIP), ™eranpenmetneie (MP), mnpeamerHbie s

6azoBoro (I1P6) u yrnybnennoro ypoBHs uzyuyenus (I1Py):

Koapl

H.nalmpyeMble pe3yabTaTbl OCBOCHUA JTUCHUIIIHHBI BKJIIOYAK0T

JIP 1. rpa:maaHCcKOro BOCIMTAHMSA:

JIP 1.1.

c(OPMUPOBAHHOCTh T'PAKIAHCKOW MO3UIMHM O00yYarollerocs Kak akKTHUBHOTO M
OTBETCTBEHHOTO YJIEeHa POCCUHCKOT0 O0OIIECTBa, MPEACTABICHIE O MAaTEMATUYECKUX
OCHOBaxX (DYHKIIMOHMPOBAHUS PAa3IUYHBIX CTPYKTYp, SIBICHUH, NpOLEIYp
rpa)KAaHCKOTO 0011ecTBa (BBIOOPHI, OTPOCHI U IPYToe), YMEHHE B3aUMOIEHCTBOBATh C
COLIMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBHMHU C UX (DYHKIMSIMU U HA3HAUYCHUEM;

JIP 2. naTpHOTHYECKOr0 BOCTIMTAHMS

JIP 2.1.

c(OpPMUPOBAHHOCTh POCCUNUCKON TPaKJAHCKOM HISHTHYHOCTU, YBAXKEHUS K
[IPOILIIOMY U HACTOALLEMY POCCHUICKONM MAaTEMATUKHU, HIEHHOCTHOE OTHOLIEHUE K
JIOCTUKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKOM MaTEMAaTHYE€CKON HIKOJIbI,
UCTIONb30BAHUE JTUX JOCTHKEHHWH B JAPYTUX HayKaxX, TEXHOJOTHUAX, chepax
SKOHOMHMKH;

JIP 3. 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

JIP 3.1.

OCO3HAaHWE NYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapona, chopMHUPOBAHHOCTH

HPaBCTBEHHOI'O0 CO3HAHMS, ITHUECKOTO MOBEICHHUS, CBI3aHHOTO C MPAKTUYECKUM

NPUMEHEHUEM JOCTH)KEHUN HAYyKHU U eSTEIIbHOCThIO YUEHOT0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOEHHE YCTOWYMBOro OyaylIero;

JIP 4. 3cTeTn4ecKOoro BOCIUTAHMA:

JIP 4.1.

9CTCTHYCCKOC OTHOLICHHUEC K MHDPY, BKJIIO4Yad 3CTCTUKY MATCMATHYCCKHUX
3aKOHOMCpHOCTeﬁ, O6’bCKTOB, 3a1a4, pCHIeHI/Ifl, paccyxcz[eHHﬁ, BOCIIPHUUMYUBOCTD K
MAaTEMATUYCCKUM aCIICKTaM pa3JIMYHbIX BUJIOB HCKYCCTBA,

JIP 5. ¢pu3n4eckoro BOCHUTAHUSA:

JIP 5.1.

Cc(OPMHPOBAHHOCTh YMCHHSI TMPUMCHATh MAaTEMAaTHYCCKHE 3HAHHWS B HMHTEpecax
3I0pOBOTO M 0€30macHOro 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHHE K CBOEMY
37I0pPOBBIO (370pOBOE MUTAHUE, COANTAHCUPOBAHHBIN PEKUM 3aHATHI U OT/IHIXA,
peryisipHasi u3nueckas aKTUBHOCTB), (DU3UYECKOE COBEPIICHCTBOBAHUE MPU
3aHSATHSIX CIIOPTUBHO-03/I0POBUTEIBHON EATEILHOCTHIO;

JIP 6. TPy10BOT0 BOCTIMTAHHUS:

JIP 6.1.

TOTOBHOCTB K TPYZY, OCO3HAHUE LIEHHOCTH TPY10JII00Us, UHTEPEC K PA3INUHBIM
chepam mpodhecCHOHATBHON JIEATENIbHOCTH, CBA3aHHBIM C MaTeMaTHKOW M e
MPUIIOKEHUSIMU, YMEHHUE COBEPIIIAaTh OCO3HAHHBIN BHIOOP OyayIieii npodeccun u

peanu30BBIBaTh COOCTBEHHBIE JKU3HEHHBIE IIaHbI, TOTOBHOCTh M CIIOCOOHOCTH K

MaTeMaTHYeCKOMY 00pa30BaHUIO U CaMOOOpPA30BAaHUIO HA MPOTSHKEHUHU BCEH HKU3HH,
FOTOBHOCTh K AaKTHMBHOMY YYacTHIO B PEIIEHUH MPaKTUUYECKUX 3aaay
MaTEeMaTUYeCKOU HaNpPaBJIECHHOCTH;

JIP 7. 3Kk0J1I0r14ecKoro BOCIIMHTAHMSA

JIP 7.1.

c(hOpMHUPOBAHHOCTh IKOJOTUYECXOW KYJIbTYpbI, IOHUMAHUE BIUSHUSA COIUATHHO-
SKOHOMHUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOAHOM U COLMAbHON Cpe/ibl, 0CO3HAHKE
III00aNBFHOTO XapaKTepa IKOJIOTUIECKUX MPOOIIeM, OpUEHTAIIMH Ha IPUMEHEHUE
MaTeMaTUYECKUX 3HAHUH JUTS PEIICHHS 3a71a4 B 00JIaCTH OKPYXKAIOIIEH CPEIbl,
IJIAaHUPOBAHKE MOCTYIKOB U OIIEHKU UX BO3MOYHBIX MOCJIEICTBUM /7151 OKPY>KaloIIen
CpeIIbl;

JIP 8. HeHHOCTH HAaYYHOT0 NO3HAHMSA:

JIP 8.1.

c(hOPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO




pa3BUTHS HAyKH M OOIIECTBEHHOHN NMPAaKTHKH, TOHUMAHWE MaTEMAaTHYECKOH HayKH
Kak c(epbl YeIOBEUECKON AEATeNbHOCTH, 3TAloB €€ pa3BUTHS U 3HAUUMOCTH JUIB
pa3BUTUS LUBUIW3ALMM, OBJAJACHHE S3BIKOM MAaTeMaTUKA W MaTeMaTH4YECKON
KYJbTYpOH KaK CpPEICTBOM ITO3HAHUS MUPA, TOTOBHOCTb OCYLIECTBIIATH IIPOCKTHYIO
Yl HCCIIE0BATENbCKYIO AESTENbHOCTh MHINBUAYAJIBHO U B TPYIIIE.

JINYHOCTHbIE pe3yabTaTbl peannsauumn nporpamMmsl BocnmuTaHus (JIPBP)

JIPBP 4.2 Crpemsmuiics K GOpMHUPOBAHUIO B CETEBOM Cpe/ie TMIHOCTHO U MPOheCcCHOHATHHOT(
KOHCTPYKTUBHOTO «IIH(POBOTO CIIe 1Ay
JIP BP15 Crpemsiuiicss K cCaMOpPa3BUTHIO M CAMOCOBEPIIEHCTBOBAHUIO, MOTUBUPOBAHHbIH K

00yuYeHHIO, K COIMAJbHOM M MPO(ecCHOHATBHOM MOOWIBHOCTH Ha OCHOBE
BBICTpAUBaHUS )KU3HEHHON U MPOPECCUOHAIBHON TPAEKTOPHUH.
JleMOHCTpHpYIOLIUIl MHTEpeC U CTpeMIIeHUE K MPO(eCcCHOHAIBHON JesTeIbHOCTH B
COOTBETCTBUH C TPEOOBAHUSIMU COLUATBHO-IKOHOMUYECKOro pa3Butus Camapckoil
o01acTu.

JIP BP16 Crpemsniics K pe3yJIbTATUBHOCTH Ha OJIMMITNAJIAX, KOHKYpcax
npodecCHOHATIBHOTO MacTEPCTBA pa3IMyHOro ypoBHsA (B ToM umncie WorldSkills,

Ao6wmmnuke, Jlenbduiickue Uurpsl u T.J1.).

MetanpeaMeTHbie pe3yabTaThl (MP)

NO3HABaTeIbHbIe YHHBEPCAJIbHbIC Y4eOHbIe el CTBHA:

a) 0a30BbIe JIOTHYECKHUeE JIeiicTBUS:

MP 01 BBISIBJISITH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MaTEMATHUYECKUX OOBEKTOB,
MIOHSTHN, OTHOIIICHUH MEXTy MTOHATHIMH, (GOPMYITHUPOBATEH ONPEICTICHHSI IIOHSITHIA,
yCTaHABJIMBATh CYIIECTBEHHBIM TPU3HAK KJIACCU(PHUKAIIMUA, OCHOBAHUS s
00001IeHHSI ¥ CPABHEHHSI, KPUTEPHUH MTPOBOAMMOTO aHAIN3A,

MP 02 BOCIIPHHUAMATh, (DOPMYITUPOBATh U MPEOOPA30OBBIBATE CYXKICHUS: YTBEPAUTEIbHbIC 1
OTpHUIIATEIbHbIE, EAMHUYHBIC, YACTHBIE U OOLIHNE, YCIOBHBIE;
MP 03 BBISBJIATh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3U U IIPOTUBOPEYUSA B

¢dakTax, JaHHBIX, HAOMIOJEHUSIX W YTBEPXKICHHSX, MpeiiaraTb KpUTEpUU s
BBISIBJICHHS 3aKOHOMEPHOCTEHN ¥ MPOTUBOPEYUN;

MP 04 JIeJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, I€yKTUBHBIX U UHIYKTHUBHBIX
YMO3aKJIFOUEHNH, YMO3AKIFOUEHUH 110 aHAJIOTHH;
MP 05 IIPOBOJIUTE CaMOCTOSITENIBHO JOKAa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPIKICHUU

(mpsiMBbIE U OT IPOTUBHOT0), BHICTPAUBATh apryMEHTALUIO, IPUBOJUTH IIPUMEPHI U
KOHTPIIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIEHUSI Y BBIBOIbI;

MP 06 BBIOMPATH CIIOCO0 perieHus: yueOHo# 3aa4n (CpaBHUBATh HECKOJIBKO BapUAHTOR
pelieHusi, BEIOUpaTh Hanbosee MOAXOAAIINI C Y4ETOM CaMOCTOSTEIbHO BhIACIEHHBIX
KPUTEPHUEB).
0) 0a30BbI€ HCCIeA0BaTENbCKHE 1€ CTBUSA:
MP 07 WCIONIb30BaTh BOIPOCHI KaK HCCIENOBATeNbCKUM HHCTPYMEHT TO3HAHUS,
dbopMynpoBaTh BOIPOCHI, bukcupyromme MIPOTUBOpEYHE, npobiemy

yCTaHABIMBATh HCKOMOE U JJAHHOE, OPMUPOBATH THIIOTE3Y, ApPTYMEHTHPOBAThH CBOIO
MTO3HITUIO0, MHCHHE,

MP 08 IpOBOAUTL CaMOCTOATCIBHO CHHaHHpOBaHHLIﬁ 9KCIICPUMCHT, HCCICAOBAHHUC IIQ
YCTaHOBJICHHUIO 0COOEHHOCTEH MaTeMaTHYCCKOrO 06’LeKTa, SABJICHUS, IIPpOLCCCa,
BBISIBJICHUIO 3aBUCUMOCTEH MCXKIY O6’b€KTaMI/I, SABJICHUAMU, IPOLCCCAMU,;

MP 09 CaMoOCTOSITeNIbHO (POpMyIHpoBaTh 0OOOIIEHHS M BBIBOJABI 10 pe3ysbTaTam
MIPOBEAEHHOIO HAOIIOAEHUS, UCCIIEOBAaHUS, OLIEHUBATh JOCTOBEPHOCTh IOJIy4YEHHBIX
pEe3yJIbTaTOB, BHIBOJJOB U 000OILEHHIA;

MP 10 IIPOrHO3MPOBAaTh BO3MOXKHOE pa3BUTHE IIPOLIECCA, a TaKKE BBIJBUTATH
IIPEIIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

B) padoTa ¢ uHpopMaLuei:




MP 11

BBISIBJIATH Ie(OUIINTHI MH(OOPMAIINH, TAHHBIX, HCOOXOAMMBIX ISl OTBETA HA BOIIPOC U
JUTsI peIIEHUsI 3a/1a4u;

MP 12

BbIOMpPATh MH()OPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIM3UPOBATh,
CHCTEMaTU3UPOBATh U MHTEPIIPETUPOBATHh HH(POPMALIHUIO PA3IMYHBIX BUAOB U (hopMm
IIPEJICTaBJICHHUS;

MP 13

CTPYKTYypUpOBaTh MHGOpPMALUIO, MPEACTABIATh €€ B Pa3IMYHbIX (opmax,
WJTIOCTPUPOBATh rpapuuecKy;

MP 14

OLICHMBATh HAAEKHOCTh MH(GOPMALMU MO CAMOCTOATEIBHO CHOPMYINPOBAHHBIM
KPUTEPUSIM.

KOMMYHHMKATHBHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS:

yYMeHHsl O0LeHHS:

MP 15

BOCIIPUHUMATh U POPMYIUPOBATH CYKACHHUS B COOTBETCTBUU C YCIOBUAMU U IENISIMU
oO1IeHwsl, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U
MUACBMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHS 10 XOAYy pEIICHUsS 3aJlayH,
KOMMEHTHPOBATh MOJYYEHHbIN pe3yJIbTar;

MP 16

B Xozie OOCyXIeHHUS 3aJaBaTh BOMPOCHI MO CYHIECTBY OOCYKIa€MOW TEMBI,
poOJIeMbl, pelaeMoi 3a/1a4u, BHICKa3bIBATh UICH, HAIICIICHHBIC HA TTIOUCK PEIICHHUS,
COTIOCTABJIATh CBOM CYXXJICHHSI C CYXKJICHUSIMH JPYTUX YYaCTHHUKOB JHAJOra,
oOHapy»XUBaTh pazIUYUe U CXOJCTBO MO3UIMI, B KOPpPEKTHOU (opme
(GbopMyIHPOBATH PA3HOTIIACHS, CBOM BO3PAKEHHS,

MP 17

MIPEICTABIISTh PE3YyJIbTAThI PEIICHUS 3a/1a4H, IKCIIEPUMEHTA, UCCIICIOBAHUS, POCKTA,
CaMOCTOSITEJIbHO BEIOMPATh (pOpMAT BBICTYTUICHUS C YIETOM 3a/1a4 MPE3CHTAIUN U
0COOCHHOCTEH ayJUTOPHH.

peryJsiTHBHbIC YHHBEPCAJIbHbIC Y4eOHbIC 1CHCTBHS:

a) YMEHHs CAMOOPTAHU3ALMA:

MP 18

COCTABJIATH IIaH, AITOPUTM PELICHUS 33]]a4H, BHIOUPATh CIIOCO0 peIeHus C y4E€TOM
UMEIOIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEHICHHH ¢ yUETOM HOBOM MH(OpMALIUH.

0) YMEeHHUSI CAMOKOHTPOJIA:

MP 19

BJIQJICTh HAaBBIKAMH ITO3HABATEIIPHON pe(ICKCHU KaK OCO3HAHUS COBEPIIIAeMBIX
JIEWCTBUM U MBICIIMTEIBHBIX TMPOIECCOB, UX PE3YyJIbTAaTOB, BJIAJIETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IPOLIECCA U PE3yJIbTaTa PEIICHUS] MaTEMAaTHYECKON
3a/1auu;

MP 20

NpEeaABUACTb TPYAHOCTHU, KOTOPBIC MOI'YT BOBHUKHYTH IIPpHU PECIICHUHN 3aJa4d, BHOCUTDH
KOPPEKTUBEI B ACATCIbHOCTE HA OCHOBC HOBBIX O6CTO$ITGJ'IBCTB, JaHHBIX, HaﬁHeHHBIX
OIJ_II/I6OK, BBIAIBJICHHBIX TPYHHOCTCﬁ;

MP 21

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIU U YCIOBHUIM, OOBSICHATh IPUYNHBI
JOCTIDKEHUSI UM HEAOCTIKEHUS PE3YIbTaTOB AESITEIbHOCTH, HAXOIUTh OIUOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY ONBITY.

YMEHUSA COBMECTHOM JACATCJIbHOCTH

MP 22

MOHUMATh U UCTIOIH30BATh MPEUMYIIECTBA KOMAHTHOW W WHINBUIYAIBHON pabOThI
MpU pEUIeHUU Y4YeOHBIX 3aJlay, NMPUHUMATH 1I€Jh COBMECTHOM NEeATEIbHOCTH,
IUTAHUPOBATh OPTaHM3AIMI0 COBMECTHOM palboThl, pacmpeneniarTh BUIbI padoT,
JIOTOBApUBATHCS, OOCYK/IATh MPOIIECC U Pe3yabTaT paboThl, 000011aTh MHEHUS
HECKOJILKHX JIFOJIEH;

MP 23

y4acTBOBaTh B TPYNMIOBBIX (Gopmax paboTel (0OCyX)acHHUS, OOMEH MHEHUH,
«MO3TOBBI€ HITYPMBI» U UHBIE), BBIIOJHATH CBOIO YaCTh Pa0OTHI M KOOPIAUHUPOBATH
CBOM JICHCTBUS C IPYTUMH YWICHAMH KOMaH/IbI, OIIEHUBATh KAY4ECTBO CBOETO BKJIA/Ia B
o0l  TPOAYKT MO  KPUTEPUAM, c(hOpMYJIMPOBAHHBIM  YYaCTHHKaAMH
B3aMMOJICHCTBUS.

IIpenmeTHble pe3yJbTaThl Yri1y0JaeHHblil ypoBeHnb (ITPy)
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ITPy 01

CBO6OI[HO ONECprUpOBaATh HOHATUAMU: palUOHAIIBHOC YUCIIO, OeckoHeuHas
nepuoanvceckast ,[[p06b, MMPOLCHTHI, UPPANUOHAIBHOC YUCJI0, MHOXKECTBA
palOHAJIbHLIX U I[eflCTBHTeHBHBIX YKUCCJ, MOYJIb I[CFICTBHTGHBHOFO qucia,

[TPy 02

NPUMEHATh JPOOU U MPOLEHTHI Ui PEIIeHUs] IPUKIIAIHBIX 3334 U3 PA3IUYHBIX
OTpacieil 3HAaHUM U peabHOW JKU3HH;

ITPy 03

NPUMEHATH NPUOIMKEHHBIE BHIYMCICHUS, IPABUJIa OKPYTJICHUS, IPUKUAKY U OLICHKY
pe3yJibTaTa BBIYUCIICHHUI;

TPy 04

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHD C LEJIBIM 0Ka3aTeNleM, UCII0Ib30BaTh
MOIXOAIIYI0 (POpMY 3aluCH AEUCTBUTEIBHBIX YUCEI JUIS PEIICHUS TPAKTHUECKUX
3a/1a4 ¥ MPEICTABICHHS TaHHBIX;

ITPy 05

CBOOOJTHO ONEPUPOBATH MOHATHEM: apU(hMETHUECKUI KOPEHb HATYpaJIbHOI CTENECHH;

TIPy 06

CBOOOJTHO OTIEPHPOBATH TOHSATHEM: CTCIICHb C PAIIMOHATILHBIM ITOKA3aTelIeM;
CBOOOJTHO OTIEPUPOBATH MOHATHIMH: JIOTapH(PM YKcia, JECATUIHBIC U HATYypAJIbHBIC
Jorapudmer;

ITPy 07

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YUCIIOBOTO
apryMeHra;

ONEePUPOBATH MOHATUSIMU: APKCUHYC, APKKOCUHYC U apKTAaHT'€HC YHUCIOBOTO
apryMeHra.

ITPy 08

CBOOOJIHO OTIEpUPOBATH MOHATUSIMU: HATypaAJIbHOE U IEJI0€ YUCII0, MHOXKECTBA
HaTypaJIBHLIX U OCJIbIX YHUCEII, UCIIOJIB30BATh HpI/ISHaKI/I JCJIIMMOCTH IICJIBIX YHUCECII,
HO/I n HOK HaTypanbHBIX YMCeN IS pelIeHUs 3a4a4, IPUMEHSATh aJrOPUTM
EBxnmpa;

ITPy 09

CBO60}IHO OIICpHUPOBATH NOHATUCM OCTATKa 110 MOAYJIIO, 3alIMChIBATh HATYPAJIbHBIC
YKCjia B pas3JIMYHBIX MMO3UIIMOHHBLIX CUCTCMAX CUHUCIICHUS,

TPy 10

CBOOOJHO ONEPUPOBATH MOHATUSMU: KOMIUIEKCHOE YHCIIO U MHOKECTBO
KOMILIEKCHBIX YHMCEJ, IPEJCTABIATh KOMIUIEKCHBIE YHCIIA B aJIreOpandeckoi u
TPUTOHOMETPUYECKOH (hopMe, BHITIOJIHATH ApUPMETHUECKHUE OTIEPALUU C HUMH U
1300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH.

TPy 11

MPUMEHATH Pa3IMYHbIe METO bl PEIICHUS PAllMOHANBHBIX U APOOHO-PAIMOHATIBHBIX
ypaBHEHUH, TPUMEHSITh METOI MHTEPBAJIOB IS pEIICHUS] HEPABEHCTB;

TPy 12

CBO6OI[HO ONEpUpPOBATH IOHATUAMU: MHOI'OYJICH OT O,HHOﬁ HGpCMCHHOfI, MHOTI'OYJICH
C ICJIBIMHA KOS(b(l)I/IHI/ICHTaMI/I, KOPpHHU MHOT'OYJICHA, IPUMCHATL ACIICHUC MHOI'OYJICHA
Ha MHOI'OYJICH C OCTATKOM, TCOPEMY Besy 1 TCOPEMY Buera mis PECLICHU 3a1a4,

[Py 13

CBOOOJHO ONEPUPOBAThH MOHATUSAMU: CUCTEMA JIMHEHHBIX YPaBHEHUH, MaTpULIa,
ONpeAEIUTENIb MaTPULIBI 2 X 2 M €r0 FT€OMETPUUECKUN CMBICI, UCTIOIb30BAaTh
CBOMCTBaA onpenenuTens 2X2 1 BBIYUCICHHS €r0 3HaUEHUs, IPUMEHATh
ONpPEAETUTENN JUIs PEIIEHUSI CUCTEMbI JIMHEHHBIX YpaBHEHUH, MOJIEINPOBATh
pEaJIbHbIE CUTYallUX C IOMOIIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUM, NCCIIE0BATh
MIOCTPOEHHBIE MOJIEIU C MIOMOILBIO MAaTPHUIL U ONpeAeIuTeNIel, HHTEPIPETUPOBAThH
IIOJIyYEHHBIN PE3YJIbTAT;

[Py 14

HCITOJIB30BaTh CBOMCTBA ﬂeﬁCTBHﬁ C KOPHAMU IJIA Hp606p330BaHI/IH BBIpa)KeHHfI;

[Py 15

BBIITIOJIHATH HpCO6p330BaHI/I$I YHUCJIOBBIX BBIpEDKGHHfI, COACpIKAIIMX CTCIICHHU C
PAIUOHAJILHBIM IMOKA3aTCIICEM,

TPy 16

UCIIOJIb30BaTh CBOMCTBA Jorapu(pMoB /Ui peoOdpa3oBaHus JorapupMuieckux
BBIPAKCHMUI,

TPy 17

CBO6OI[HO ONEpUPOBATh NOHATUAMMA: UPPATHOHAIBHBIC, ITIOKA3aTCIIBHBIC U
J'IOl"apI/I(l)MI/ILIeCKI/IC YPaBHCHUSI, HAXOAUTHh NX PCIICHHUA C IIOMOLIIBIO PaBHOCHUJIBHBIX
NEPEXO 0B HJIN OCYIICCTBJLAA IIPOBCPKY KOpHeﬁ;

ITPy 18

IPUMEHSTH OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYIIBI I TpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHUN;

ITPy 19

CBOOOJHO ONEPUPOBATH OHATUEM: TPUTOHOMETPUYECKOE YPAaBHEHHUE, IPUMEHSATh
HEo0X01uMble (OPMYIIBI JUISl PEIICHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX
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YPABHEHUH;

ITPy 20

MOZACIIMPOBATH PCAJIBHBIC CUTYyallN Ha A3bIKC aﬂFerBI, COCTAaBJIATH BbBIPAKCHUA,
YpaBHCHU:A, HCPABCHCTBA M0 YCJIIOBUIO 3a/1a4U, UCCIICAO0BATHL IMMOCTPOCHHBIC MOACIIH C
HCII0JIb30OBAHUCM allllapaTta aJ'IFC6pLI.

TPy 21

CBOOOIHO OIEPUPOBATH TOHATHAMU: UPPAITUOHATIBHBIC, TTOKa3aTeIbHbIC H
Jorapu(pMuYecKre HEPaBEHCTBA, HAXOAWTh UX PEIICHUS C TTOMOIIbIO PABHOCHIIBHBIX
IEPEXO0JI0B,;

TPy 22

OCYHIECTBIISITh OTOOpP KOPHEH NPU PEIICHUU TPUTOHOMETPHUUECKOTO YPABHEHHUS,

[TPy 23

CB06OI[HO OIICPHUPOBATL NOHATUECM TPUTOHOMECTPHICCKOC HCPABCHCTBO, IIPUMCHATDH
HCO6XOI[HMBI€ (I)OpMy.]'IBI AJI pCHICHUS OCHOBHBIX TUIIOB TPUTOHOMETPUUYCCKUX
HEPABCHCTB,

[TPy 24

CBOOOJHO ONEPUPOBAThH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUH U
HEPABEHCTB, PAaBHOCUJIbHBIE CUCTEMBI M CUCTEMBI-CJIE/ICTBUS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEHN pallMOHAIBHBIX, UPPALIMOHAIIBHBIX, IOKA3aTEJIbHBIX U
JorapupMUYECKUX YpaBHEHHI U HEPABEHCTB;

TPy 25

pelaTh panroHalbHbIE, UPPALMOHANIbHBIE, [T0KA3aTeNIbHbIE, IOTApU(PMUUECKHUE U
TPUTOHOMETPUUYECKHE YPABHEHUS U HEPABEHCTBA, COJepKaIlie MOIYJIN U
apaMeTphl;

ITPy 26

MMPUMCHSATDH rpa(l)nqecm/le MCTOJbI AJId PCIICHUA ypaBHCHI/Iﬁ 1 HCPABCHCTB, a TaKKC
3a71a4 C nmapaMeTpaMu,

ITPy 27

MOJIEIMPOBATh peaibHbIE CUTYallMU Ha S3bIKE aJareOphl, COCTABIISATH BBIPAKECHHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3a7a4M, UCCIIEN0BATh
IOCTPOEHHBIE MOJIENIN C MCII0JIb30BaHUEM allapara ajare0pbl, HHTEPIPETHPOBATh
IIOJIYYEHHBIN pe3ysbTarT.

ITPy 28

CBOOOJTHO OTIEPHPOBATH MOHATHAMU: (DYHKIIHSA, CIIOCOOBI 331aHus (PYHKIIMH, B3aHMHO
oOpartHbIe (YHKINU, KOMIO3ULUS GYHKINH, rpaduk QyHKIMH, BBITOTHATH
pJIEMEHTapHbIe MpeoOpa3oBaHws rpagKoB GYHKIHIA;

[Py 29

CBOOOIHO OTIEpHUPOBATh MOHATUSMH: 00JIACTh ONPE/ICTICHUSI K MHO)KECTBO 3HAYCHUH
byHKIMY, HYJIM GYHKIWHU, TPOMEKYTKH 3HAKONOCTOSHCTBA,;

ITPy 30

CcBOOOJTHO ONEPUPOBATH MOHATHAMHU: YETHBIE U HEUETHBIE (DYHKIIMHU, TIEPHOANYECKHE
(GYyHKLINHU, TPOMEXYTKH MOHOTOHHOCTH (DYHKLUH, MAKCUMYMbl I MUHUMYMBbI
¢GyHKIMY, HauboJbllee U HauMeHbllIee 3HaUeHUE (PYHKIIMU Ha IPOMEXYTKE;

TPy 31

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CTENEHHASI PYHKINS C HATYPaJIbHBIM U LIEIbIM
nokaszareneM, rpaduk creneHHON (QYHKIUMU C HaTypajibHBIM U II€JIbIM IT0Ka3aTeseM,
rpaduK KOpHS n-oi CTEeNeH Kak (QyHKIUN 0OpaTHOM CTENEeHU C HaTypalbHbIM
IIOKAa3aTENEM;

TPy 32

ONepUpPOBATh MOHATUSAMU: JIMHEHHas, KBapaTUUHas U IpoOHO-TNHEeHHas QyHKIMH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BAaHUE U IIOCTPOEHHUE UX IPaUKOB;

TPy 33

CBOOOJHO OTEpUPOBAThH MOHATUSMU: MTOKa3aTeNbHas U Jorapupmudeckas GyHKIUH,
WX CBOMCTBA M rpad)MiKu, HCIIOJIH30BATh UX TPAQUKH JJIsl PeIICHHS YPaBHEHHUI,

TPy 34

CBOOOZHO OMEPUPOBATH MOHATUSAMU: TPUTOHOMETPUYECKASE OKPYKHOCTB,
oTnpeAesieHue TPUTOHOMETPUIECKHX (DYHKITUI YHCIOBOTO apTyMEHTa;

TPy 35

UCTONB30BaTh Tpaduku GYHKIMH AJIS UCCIIEIOBAHUS MTPOLIECCOB M 3aBUCUMOCTEH MpHU
pellIeHn  3a7a4 U3 IPYTuX y4eOHbBIX MPEAMETOB U pealbHOMN )KU3HH, BEIPAKATh
dbopMysiaMu 3aBUCHUMOCTH MEXAY BEIHMYNHAMM;

ITPy 36

CTPOUTH rPaPUKH KOMIO3HUIMH (PYHKIINN C TIOMOIIBIO 3JIEMEHTAPHOTO UCCIICIOBAHUS
1 CBOMCTB KOMITO3HMIIMH JIBYX (hYHKIIHHA;

[Py 37

CTPOUTb F'€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPMHATHON
IUIOCKOCTH;

ITPy 38

CBOOOJTHO ONEPHPOBATH NOHATHIMHU: TpaUKH TPUTOHOMETPHUECKUX (DYHKITHIA;

TIPy 39

NPUMEHATh QYHKIMU AJI1 MOJICITUPOBAHMSI M UCCIIeIOBAaHMS peaIbHbIX MPOILIECCOB.
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[1Py 40 CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: apu(HMETHIECKAST K TEOMETPHIECKast
nporpeccusi, 0eCKOHEYHO YOBIBAIOIIasl FeOMETPHUUECKasi IPOrpeccusi, TMHEUHBIA U
AKCTIOHEHIUATBHBIA POCT, (hOpMyJia CIOKHBIX MIPOIICHTOB, UMETH MTPECTABICHUE O
KOHCTAHTE;

I1Py 41 VICIIOJIb30BAaTh IPOTPECCUM JUIsl PEIICHUs PEAJIBHBIX 3a]a4 MPHUKIIAIHOTO XapaKTepa;

[1Py 42 CBOOOJIHO OTIEpUPOBATH MOHATHSAMU: MTOCJIEI0BATEILHOCTh, CIIOCOOBI 3aJaHUS
MOCJIeI0BATEIbHOCTEN, MOHOTOHHBIE U OTPaHUYEHHbIE TI0CIIeI0BATEILHOCTH,
MOHUMATh OCHOBBI 3apOKJICHHUS] MaTEMAaTHYECKOTO aHaIM3a KaK aHalnn3a 0ECKOHEYHO
MaJIbIX;

I1Py 43 CBOOOJHO ONEPUPOBAThH MOHATUSMU: HEMPEPBIBHBIE (PYHKIIMH, TOUYKU pa3pbiBa
rpaduka GYHKINU, ACUMITOTHI rpaduka GyHKIMN;

[TPy 44 CBOOOJTHO OTIEpUPOBATH MOHATHEM: (DYHKIIHSI, HEIPEPhIBHAS HA OTPE3KE, MPUMEHSTh
CBOICTBa HENPEPbIBHBIX (GYHKIMH sl pelIeHUs 3a]1a4;

ITPy 45 CcBOOOJIHO ONEPUPOBATH MOHATUAMU: IIEpBasi U BTOpPask MPOU3BOJHbBIC (PYHKIUH,
KacaTesbHas K rpa@uky QyHKIuu;

ITPy 46 BBIYHCIIATH IPOU3BOJHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMITO3ULIUH JIBYX
(GYHKLUH, 3HaTh IPOU3BOJHbBIE JIEMEHTAPHBIX (PYHKIIMII;

[1Py 47 UCIIONB30BaTh T€OMETPUUECKUIN M (PU3UUECKHUI CMBICI TPOU3BOTHON IS PEIICHUS
3aJa4.

ITPy 48 UCIIO0JIb30BaTh MPOU3BOAHYIO JJISl UCCIIEJOBAHUS (PYHKLIIMU HA MOHOTOHHOCTb U
JKCTPEMYMBI;

ITPy 49 HAaXO0JIMTh HanOOJIblIIee U HAUMEHbIlIee 3HauUeHHsI (PYHKIIMH HENPEepbIBHON Ha OTPE3KE;

ITPy 50 WCIIOJIB30BaTh MPOU3BOAHYIO NI HAXOXKACHUS HAWTYUIIErO PEIICHUS! B MPUKIIAIHBIX,
B TOM YHCJIE COLIMATIbHO-I)KOHOMUYECKUX, 331a4ax, IS ONPENEICHHS CKOPOCTH U
YCKOPEHHUs poliecca, 3aJaHHOT0 (GopMyII0i UK rpaduKkoMm;

[TPy 51 CBOOOIHO OMEPUPOBATH MOHATUSMU: TIEPBOOOpa3Hasi, ONPEACIEHHBINA UHTETPAI,
HaXOAMTb [1EPBOOOPA3HBIE JIEMEHTAPHBIX (YHKIUI U BBIYUCIATH UHTETPAT 10
dbopmyne Hetotona- JleiiOuuia,

[Py 52 HaXOJIUTh MJIOMIAHU TUIOCKUX (GUryp v 00bEMBI TEJI C MOMOIILIO HHTErpaJia;

I1Py 53 MMETh MPECTABICHUE O MaTEMaTHYECKOM MOJIETMPOBAaHUM Ha IPUMEPE COCTaBJICHUS
b hepeHIMaTbHBIX YPaBHEHHI;

[1Py 54 pelaTh NpUKIagHbIe 3a1a41, B TOM YHUCIIE COLMAIIbHO-DKOHOMHUYECKOTO U
(bU3NIECKOro XapakTepa, CpeICTBAMHI MAaTeMAaTHIECKOTO aHAJIH3A.

IIPy 55 CBOOOJHO ONEPUPOBATH MOHATUSIMU: MHOKECTBO, OIIEpalliy HaJl MHOKECTBAMU;

ITPy 56 UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIs OIMCaHUs PEAIbHBIX
IPOIIECCOB U SIBJICHUH, TP PEILICHUH 3a]1au U3 APYTHX YUEOHBIX NIPEIMETOB;

[Py 57 CBOOOIHO OMEPUPOBATH MOHATUSAMU: OTPEACICHUE, TeOpEeMa, YpaBHEHUE-CIICICTBHE,
CBOIWCTBO MaTEeMaTHIECKOT0 00BEKTA, JOKA3aTeIbCTBO, PABHOCHIBLHBIC YPABHEHUS
HEPaBEHCTBA.

ITPy 58 CcBOOOJTHO ONEPUPOBATH OCHOBHBIMM MOHATUSMH CTEPEOMETPUHN IIPU PELICHUH 3a/1a4
Y IIPOBEACHUN MAaTEMaTUYECKUX PACCyKICHUM;

ITPy 59 IIPUMEHATH aKCHOMBI CTEPEOMETPUU U CIECACTBUS U3 HUX IIPU PEILICHUU
TEOMETPUUYECKUX 3a1ad;

ITPy 60 KJIacCcu(UIMPOBATh B3aUMHOE PACHOJIOKEHHUE IPSMBIX B IPOCTPAHCTBE, INIOCKOCTEH
B [IPOCTPAHCTBE, NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

ITPy 61 CBOOOJTHO ONIEPUPOBATH MOHATHAMH, CBSI3aHHBIMH C YTJIAMH B IIPOCTPAHCTBE: MEXTY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MPSIMON U INIOCKOCTBIO;

I1Py 62 cBOOOJIHO ONIEPUPOBATH MOHATHIMH, CBSI3AaHHBIMH C MHOTOI'PaHHUKAMU;

ITPy 63 cBOOOJIHO PACIIO3HABATH OCHOBHBIE BU/Ibl MHOI'OI'PAaHHUKOB (TIpU3Ma, MUpaMu/a,
PsIMOYTOJIBHBIN Mapajuienenumnes, Ky0);

I1Py 64 KJaccu(UIMPOBATh MHOIOIPAaHHUKH, BEIOUpPAsi OCHOBAHUS AJIS KIIaCCU(PUKALIUU;
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ITPy 65

CBO6OI[HO OHCpI/IpOBaTB IIOHATHUAMU, CBA3aHHBIMU C CCUCHUEM MHOFOFpaHHI/IKOB
IJIOCKOCTBIO;

I1Py 66

BBIITOJIHATH ITAPAJUICIIBHOC, HCHTPAJIIbHOC U OPTOTOHAJIBHOC IIPOCKTUPOBAHUEC (I)I/Il"yp
Ha IIJIOCKOCTb, BBIIIOJHATH I/1306pa)KCHI/IH (1)I/Il"yp Ha IIJIOCKOCTH,

ITPy 67

CTPOUTH CEYCHHSI MHOTOIPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIIOIHSATH (BBIHOCHBIE)
IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ CBEPXY, COOKY,
CHU3Y;

[Py 68

BBIYHUCIISTH TUIOIIAIA MIOBEPXHOCTEH MHOTOTPAaHHUKOB (MTPU3Ma, MUpaMUIa),
TCOMETPHUYECKHX TeJl C MPUMEHEHHEM (OpMYIT;

TPy 69

CBOOOZHO OTEPUPOBATH MOHATUSMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIIOCKOCTh CUMMETPUH (QUTYDBI;

TPy 70

cBOOOJIHO ONEPUPOBATH MOHATUAMHU, COOTBETCTBYIOLIMMHU BEKTOPaM U KOOpAUHATaM
B [IPOCTPAHCTBE;

TPy 71

BBIITOJIHATDH ﬂeﬁCTBHH HaJg BEKTOpaMU,

TPy 72

pemaTth 3aJa4r Ha J0KA3aTCIbCTBO MATCMATUICCKUX OTHOIICHHUI 1 HaXO0XJICHUC
TCOMETPHUICCKUX BCINYNH, IPUMCHIA U3BECTHBIC METObI ITPU PCIICHHUN
MAaTEMATHYCCKUX 3aa4 INOBBIIICHHOI'O X BEICOKOT'O YPOBHS CJIOXKHOCTH,

TPy 73

IMPUMCHSATDb HpOCTeI\/’IH_II/Ie MPpOrpaMMHELIC CPCACTBA U 3JICKTPOHHO-
KOMMYHHKAIIWMOHHBIC CUCTCMBI IIPU PCIICHUN CTCPCOMETPUYCCKHUX 3a/1a4,

TPy 74

U3BJIeKaTh, IPe0oOPa30BbIBATh U MHTEPIIPETUPOBATH HH(OPMALIHIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTYpax, MPECTABICHHYIO Ha YepTekKax U
PUCYHKAX;

TPy 75

IIPUMEHATH MTOJIyYCHHBIE 3HAHWUS HA IIPAKTUKE: CPABHUBATH U aHAJIN3UPOBATh
pEalIbHbIC CUTYallUH, IPUMEHATh NU3Y4YECHHBIC IIOHATHS B IIPOLIECCE TOMCKA PELICHUS
MaTeMaTHYECKU CPOPMYIHPOBAHHON MPOOIEMBI, MOJECINPOBATH pEabHBIC CUTYalluU
Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh IOCTPOECHHBIE MOJEIH C UCIIOJIB30BAHUEM
reOMETPUUECKUX MMOHATUI M TEOpEM, armapara ajire0pbl, pemarb NpakKTHIeCKue
3a/1a4M, CBSI3aHHBIE C HAX0XKICHHUEM I'€OMETPUYECKUX BEJIMYNH;

TPy 76

UMETh MPEACTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS F€OMETPHUH KaK COCTaBHOM
yacTH (yHIAMEHTA Pa3BUTHS TEXHOJIOTHI.

TPy 77

CBOOOJTHO OTIEPHPOBATH TIOHATHSIMH, CBSI3aHHBIMHE C IIHJIHHIPUYCCKON, KOHUYECKOH 1
chepruyecKoi TOBEPXHOCTSIMHU, OOBSICHITH COCOOBI IMTOTYUEHNUS;

TPy 78

OIIEpUPOBATH MOHATHAMH, CBSI3aHHBIMU C T€JIaMM BpAILlEHUs: LMIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Teja BpaleHusl (LWIHHIP, KOHYC, cdhepa U map) U 0ObSICHITH CIIOCOObI
HOJTYYEHUs TeJl BpalleHus;

TPy 79

I(J'IaCCI/I(i)I/II_II/IpOBaTb B3aMMHOC pPACIIOJIOKCHUC C(l)epbl H IIJIOCKOCTH,

ITPy 80

BBIYHCIISTH BEJIMUYUHBI DJIEMEHTOB MHOTOTPAHHUKOB U TEJ BPAIICHUS, 00bEMBI U
IUTIONIA/IM TOBEPXHOCTEH MHOTOTPAaHHUKOB U TeJl BpallleHUs, TeOMETPUUYECKUX TE C
npuUMeHeHueM hopMyIL;

ITPy 81

CBOOOJTHO OTIEPHPOBATH MOHATHAMH, CBSI3aHHBIMHU ¢ KOMOMHAIIMAMU TEJl BPAIIEHUS U
MHOTOT'PaHHUKOB: MHOTOT'PAaHHUK, BIIMCAHHBIN B c()epy U ONUCAHHBII OKOJIO Chepsbl,
ctepa, BlMcaHHAsi B MHOTOTPAHHUK WJIM TEJIO BPaLCHMSI,

TIPy 82

BBIYHCJISATH COOTHOIICHUS MEX/Ty TUIOIIA MU TIOBEPXHOCTEH B 00bEMaMH 110 T0OHBIX
TEJ,;

[TPy 83

n300paxarh u3ydaemble (UTYPBI, BBIIOIHATH (BEBIHOCHBIC) TNIOCKUE YEPTEKHU U3
PHUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJI BPALLICHUS;

[1Py 84

U3BJIEKAaTh, UHTEPIIPETUPOBATH U IPEOOPa30BbIBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO Ha YEPTEXKaAX U
PUCYHKAX;
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I1Py 85

CBOOOJIHO ONEPUPOBATH MOHITHEM BEKTOP B MPOCTPAHCTBE;

I1Py 86

BBITTIOJIHATE OIICpallMK HaJl BEKTOPAMU,

I1Py 87

3a/1aBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpJMHAT;

ITPy 88

pemaTh reOMETPUUECKUE 3314l Ha BRIYUCIICHUE YTIIOB MEXKIY MPSMBIMHU U
MJIOCKOCTSIMU, BRIUUCIIEHUE PACCTOSHUM OT TOYKH JI0 TUIOCKOCTH, B LIETIOM, HA
MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOJ1a TP PEIICHUU;

ITPy 89

CBOOOJTHO OTIEpUPOBATH MOHATUSAMH, CBSI3aHHBIMH C IBUDKCHHEM B TIPOCTPAHCTBE,
3HATh CBOMCTBA JBIKCHUI,

ITPy 90

BBIMOJIHATH M300paKEHUs] MHOTOTPAHHUKOM M TeJl BPAIICHHUS TIPU TMTapalIeTIbHOM
NepeHoce, EHTPATBLHON CHMMETPUH, 3epKaTbHON CUMMETPHUH, TIPU TOBOPOTE BOKPYT
PsIMO#A, MpeoOpa3oBaHMs TTOTO0US;

TPy 91

CTPOUTH CEYEHHUSI MHOIOTPAHHUKOB U TeJl BpallleHUs: CeYCHUs LUINH]Ipa
(mapanenbHO U MEPIeHAUKYIISIPHO OCH), CEYEHHs KOHYyca (TapajiesbHoe
OCHOBAHUIO U NPOXOIee Yepe3 BEPIINHY), CEUSHHUs 11apa;

ITPy 92

MCII0JIb30BaTh METO/Ibl TOCTPOEHUSI CEYEHUI: METO/ CIIEJIOB, METOJ] BHYTPEHHETO
IPOEKTUPOBAHHUS, METOJ] IEPEHOCA CEKYIIEeH MIIOCKOCTH;

TPy 93

JOKa3bIBATh I'COMETPUUCCKHUE YTBEPKIACHUS,

TPy 94

NPUMEHSTh TEOMETPUYCCKUE (GaKThI ISl PEIICHHS CTEPEOMETPUUYESCKHX 337134,
NPEIOIararoIuX HECKOJIBKO MIaroB PEIICHHs, €CJIN YCIOBUS IIPUMEHEHUS 3a/1aHbI B
SIBHOW M HESIBHOU (hopMme;

ITPy 95

peuaTth 3aJa4r Ha J0KA3aTCIbCTBO MATCMATUUICCKUX OTHOIIICHHUHN 1 HaXO0XJICHUC
TCOMETPUYCCKUX BCJIUYHH,

ITPy 96

MPUMCHATH NPOTpaMMHBIC CPEACTBA U SJICKTPOHHO-KOMMYHUKAITMOHHBIC CUCTCMbI
IIpHU pCIICHHUN CTCPCOMCTPHUUCCKUX 3a0a4,

[Py 97

MPUMEHSTH MMOJYYEHHBIE 3HAHUS HA MPAKTUKE: CPAaBHUBATh, AHATU3UPOBATh U
OIICHUBATh PEAJIbHbIC CUTYAIINH, TPUMEHSITh U3YUYECHHbBIC MIOHITHUS, TEOPEMBI,
CBOIICTBa B MpoIliecce MOUCKa PElICHNUs MaTeMaTHIeCKu chopMyITHpOBaHHON
MpOOJIEMBI, MOJICTMPOBATH PEATHbHBIC CUTYAITUH Ha S3bIKE T€OMETPHH, UCCIIEIOBATh
IIOCTPOEHHBIE MOJEIH C UCIIOIB30BAaHUEM I'€OMETPUUECKUX MMOHATHI U TEOPEM,
amnmapara ajreOpbl, pemaTh MPaKTUYECKHUE 3a7a91, CBSI3aHHbBIE C HAXOXKICHHUEM
T€OMETPUYECKUX BEJINYNH;

ITPy 98

UMETH MPECTAaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS FTEOMETPHH KaK COCTAaBHOM
yacTH (yHIAMEHTA Pa3BUTHS TEXHOJIOTHIA.

ITPy 99

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: Tpad, IIOCKUil rpad, CBsI3HBIN Tpad, myTh B
rpade, 11enb, MUK, JePEBO, CTEIIEHh BEPIIMHBI, IEPEBO CIYUAHHOTO SKCIIEPHMEHTA,

TPy 100

CBOOOIHO OMEPUPOBATH MOHATUSMU: CIIYYaHBIN SKCTIEPUMEHT (OTBIT), CIydaiiHOe
cOOBITHE, DIIEMEHTApHOE CIydyaliHOE COOBITHE (JIEMEHTAPHBIN UCXO0/1) CITy4aifHOTO
OTIbITa, HAXOUTH BEPOSTHOCTU COOBITUIN B OMBITaX C PAaBHOBO3MOKHBIMHU
3JIEeMEHTAPHBIMU COOBITHUSIMU;

TPy 101

HAXOJUTh U (HOPMYITHPOBATH COOBITHS: TIepecedeHne, 00bEAMHEHHIE JAHHBIX
cOOBITUH, COOBITHE, IPOTUBOIIOJIOKHOE JAHHOMY, UCIIOJIb30BaTh AUarpaMMsbl Jiliepa,
KOOPAMHATHYIO MIPSIMYIO JUISI PEIICHUs 3a]a4, MOJIb30BaThCs (HOPMYIIOHN CIIOKEHUS
BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH JIBYX M TPEX CIYYAWHBIX COOBITHIA;

TPy 102

ONEPHUPOBATH MTOHATUSIMHU: YCIOBHAsI BEPOSITHOCTh, YMHOKEHHE BEPOATHOCTEM,
HE3aBUCHMBbIE COOBITHS, IEPEBO CIYUYaHOIO HKCIIEPUMEHTA, HAXOAUTh BEPOSITHOCTH
COOBITHH € TOMOIIBIO IPAaBUJIa YMHOKEHHUS, JepeBa CIy4aHOro OIMbITa,
HCIOJIB30BaTh (GOpMYITy MOJTHOM BEpOsATHOCTH, popMyiy baileca rnpu perenuu
3aJa4, ONpeesATh HE3aBUCUMOCTh COOBITHI 10 (hopMyJie U IO OpraHU3aALIH
CIIY4alHOTO DKCIEPUMEHTA;

ITPy 103

IPUMEHATh U3Y4YeHHbIE KOMOUHATOPHBIE (GOPMYIIBI AJIsl NEPEUNCIICHUS HIEMEHTOB
MHO’KECTB, JIEMEHTAPHBIX COOBITUI CITy4aifHOTO OIbITa, PEeIIeHUs 3ajay M0 TeOpUn
BEpPOSITHOCTEN;
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TIPy 104

COBOKYITHOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: OMHAPHBIN CITy4daiHbIN OMNBIT (MCIIBITAHUE),
yCIEX U HeyJauda, HE3aBUCUMBIE UCIIBITAHUS, CEPUS UCIIBITAHUI, HAXOIUTh
BEPOATHOCTU COOBITHI: B CEpUU UCTIBITAHUN 10 IEPBOT0 yCIeXa, B CEpUU UCIBITAHUI
Bepnynnu, B onbITe, CBI3aHHOM CO CIIy4aiiHBIM BBIOOPOM U3 KOHEUHOU

ITPy 105

CHy‘lﬂfIHHX BCJIMYHH,

CBO6OI[HO ONEprUpOBaAThL NOHATUAMM: cnyqaﬁHaﬂ BCJIMYMHA, paClpCacICHUC
BEPOSITHOCTEH, TuarpaMma pacrpeaesieHus, OnHapHas CiydaiHas BEJIMYMHA,
reoMeTpuYecKoe, OMHOMHAIILHOE pacmpeielieHue.

OINCpHUPOBATH NOHATUAMU: COBMECTHOC PACIPCACICHUC IBYX CHy‘I&fIHBIX BCJIMYHUH,
UCTIOJIB30BaTh TAOJIHMIly COBMECTHOTO pacIpe/ieeHHs IBYX CIyYailHbIX BETUYHH IS
BBIJICIICHUA paCIpCaCIICHUA K&)K)IOfI BCJIIMYHHBI, OIIPCACIICHHUA HE3aBUCUMOCTHU

TPy 106

CBO60I[H0 ONCpHUPOBATH NOHATUCM MATEMATUYCCKOT'O OKHUIaHUA cnyqaﬁHoﬁ
BCIIMYHHBI (pacnpez[eneHI/I;{), MMPUMCHSATDH CBOIMCTBA MaTeMaTHYECKOTO OXKUIaHHUS npu
PEIICHUHU 3ada4, BBIYUCIATE MAaTEMATUUICCKOC OKNIAaHNUEC OMHOMHAJIBLHOTO U
T'COMCTPHUUICCKOTI'O pacnpeneneHHﬁ;

ITPy 107

CBOOOJTHO ONIEPUPOBATH MOHATUAMU: AUCTIEPCHUS], CTAHIAPTHOE OTKJIOHEHHUE
CIIy4allHOM BEJIUYMHBI, IPUMEHATh CBOMCTBA JUCIIEPCUU CIIy4allHOW BEJIMYMHBI
(pacnipenieneHus) Npy pelICHUH 3aJa4, BBIYUCIIATH JUCIIEPCUIO U CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOro U OMHOMMAIBHOTO paclpeieleHuH;

TIPy 108

BBIYHCIISATH BBIOOPOUYHBIC XapaKTEPUCTHKU 10 JAHHON BHIOOPKE U OIICHUBATH
XapaKTePUCTUKH FeHEPAIbHOW COBOKYITHOCTHU JaHHBIX 110 BHIOOPOYHBIM
xapakrepuctukaMm. OLIeHUBATh BEPOSITHOCTH COOBITHI U MMPOBEPATH MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTE3BI, II0JIb3YSICh U3YUEHHBIMU PaclpecICHUSIMU.

B npouecce ocBoenus npenmera OVIL.03 Maremaruka y oOyyaromuxcs
LeJIeHanpaBIeHHO (OPMUPYIOTCS YHHUBEpCAJIbHbIE Y4YeOHbIe ACHCTBUS, BKIIOYas
(dopMHpOBaHNE KOMIETEHIIMH 00y4arOIKXCs B 00JIaCTH yU4E€OHO-UCCIIEA0BATEIbCKOM
U  TPOEKTHOM JEATENbHOCTH, KOTOPBIE B CBOIO OUEpelb 00ECIEUNBAOT

PEEeMCTBEHHOCTh (popmupoBanus oomux kommnerenuuit @I'OC CIIO.

yueOHbIe 1eliCTBUA
0a30Bble JJOrHYecKue JeiicTBuS :

BBIABJIATH KQUCCTBA, XapaKTCPHUCTHUKH

MaTeMaTUYeCKUX  MOHSATHM U OTHOIICHHH
MEXKTY MTOHATHSMU; dhopmynupoBaTh
OIIPEAEIICHUS IOHITUI;

YCTaHABJIUBATh CYIIECTBEHHBIM

MpU3HAK KIACCU(PUKAIIUU, OCHOBAHHUS JIJIS
00001IeHUST H CpaBHEHUS,  KPHUTEPUH
MIPOBOAMMOTrO aHAIIN3A;

BBISIBIISITh MaTeMaTHYECKUE
3aKOHOMCPHOCTH, MpOBOAUTDH aHaJIOTHH |
BCKPBIBAaTh B3aUMOCBSI3U U IIPOTUBOPEYHS B

dakrax, JTAHHBIX, HaOJIIOIEHUSIX "

Buabl yHuBepcaJbHbIX Y4eOHBIX Koasb! HaumenoBanue OK
nefcTBHIl OK (B coorBeTrcTBHHU ¢ PI'OC CIIO no
Proc Coo CIeNHAJbHOCTH
09.02.07 UudopmManmoHHbIE CHCTEMbI H
NPOrpaMMHpOBaHue
Ilo3HaBaTe/bHbIC YHHBEPCAIbHbIE OK 01 | Beibupats criocoOsl pereHus 3aaau

npohecCuOHaNbHOM e TENbHOCTH,
MIPUMEHUTEIBHO K PA3JIMUYHBIM KOHTEKCTAM.
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YTBEPKACHUSIX; IIpe/iaraTb KpUTEpUU AJs
BBISIBJICHHUS 3aKOHOMEPHOCTEH u
IIPOTUBOPEYMIA;
BOCTIPUHUMATh, (HOpPMYyIHUpPOBAaTh U
peoOpa3oBHIBATH CYXKJICHUS:
YTBEPIUTENbHBIC U OTpHUIATENbHBIE,
€IMHUYHbIE, YaCTHBIE U OOLINE; YCIOBHBIE,

ACJIaTb BbBIBOJbI C HCIIOJIB30BAHUEM

3aKOHOB JIOTUKH, ACOYKTHUBHBIX n
WHYKTUBHBIX YMO3aKIIFOUEHUH,
YMO3AKIKOUYEHUH 110 aHAJIOTUH;

MIPOBOJIUTH CaMOCTOATEIbHO
JI0Ka3aTesIbCTBa MaTeMaTUYECKUX

yTBEpXKIeHHH (TIPSIMBbIE ¥ OT IPOTUBHOTO),
BBICTPaWBaTh apryMEHTAINIO, TPUBOJIUTH
IpUMEPBI M KOHTPIIPUMEPBI; 000CHOBHIBATH
COOCTBEHHBIE CY)KICHUS M BBIBOJIBI;
BBIOHpATh CIIOCOO0 peieHus yueOHoi
3aauu (CpaBHUBATH HECKOJIBKO BAPHAHTOB
pelieHus, BBIOMpATH Hauboee
MNOJXOISIIUN € y4YeTOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPHUTEPUEB).

0a3oBble HCCJIEI0BATE/IbCKHE
ACHCTBHSA:

HCIIOJIb30BaTh BOIPOCHI KaK
HCCIIEN0BATEIbCKUI UHCTPYMEHT
MO3HAHNUS;

(dhopMynHupoBaTh BOTIPOCHI,
dbukcupymome npoTUBoOpedre, mpodiemMy,
YCTaHABIUBATh  HCKOMOE U JIaHHOE,

(hopMUPOBATH THUIOTE3Y, APTYMEHTHPOBATh
CBOIO TO3UIINIO, MHEHUE;

IIpOBOOUTH CaMOCTOATCIIBHO
CHJIaHI/IpOBaHHBIfI 9KCIICPUMCHT,
HCCIICOOBAHUC 1o YCTAaHOBJICHUIO

0COOEHHOCTE MaTeMaTHYECKOTO O0OBEKTA,
HNOHATHUS, TPOLEAYPHl, IO BBISBICHHIO
3aBUCUMOCTEN MeXay  OOBEKTaMH,
HOHATHAMM, HPOLETypaMH, UCTIOJIb30BaTh
pa3IMyYHbIE METO/IBI;
CaMOCTOSITENILHO (bopMyIMpOBaTH
00001IEHNsT U BBIBOJBI IO pPE3yJbTaTaM
IPOBE/IEHHOTO HaOmro1eHus,
UCCJIEIOBaHMsSI, OLIEHUBATh JIOCTOBEPHOCTh
NOJYYEHHBIX pPe3yJbTaTOB, BBIBOJOB U
0000111eH!#, TIPOTHO3UPOBATH BO3MOXKHOE
UX pa3BUTHE B HOBBIX YCIIOBHSX.
padora ¢ nngopmanmeii:

BBIOMpATh nHpopMaIuio u3
HCTOYHHKOB PA3JINYHBIX THUIIOB,
aHAJTM3UPOBaTh W HMHTEPIPETUPOBATH

MH(GOPMAITHIO PA3TUIHBIX BUIOB U (hopM

OK 03

OK 09

OK 02

OK 09

[TmaHupoBaTh U pean30BLIBATH
coOcTBeHHOE MPOGECCHOHANTBHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEINPUHIMATEIECKYIO ISATEIILHOCTh B
npodecCuoHabHOHN cepe, UCTIONB30BaTh
3HAHUSA M0 PUHAHCOBOM IrPaMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX CUTYAIUSX;
[Tosb30BaThes MpodecCHOHATBLHOM
JOKYMEHTAIMeH Ha TOCYapCTBEHHOM U
WHOCTPAHHOM SI3bIKAX.

Vcnonb30BaTh COBpEMEHHBIE CPEACTBA
MOKCKA, aHAJIM3a U UHTEPIIPETAIIuN
nH(pOopMauu U HH(HOPMALIUOHHBIE
TEXHOJIOTHH JJIs1 BHITIOJTHCHUS 337129
MpoeCCUOHAILHOH ACSITEIIBHOCTH;

[Tonb3oBatbes mpodeccuoHanbHOM
JOKYMEHTaIMell Ha rocy1apCTBEHHOM U
WHOCTPAHHOM SI3bIKaX.
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NPEJCTaBICHUS; CUCTEMAaTU3UpPOBaTh U
CTPYKTYPHUPOBATh UH(pOpMaLHIO,
MIPEJICTABIISITh €€ B Pa3IMYHBIX hopMax;
OLIEHUBATh HAIEKHOCTh MH(OPMAIIH
10 CaMOCTOSITENIbHO C(HOPMYIINPOBAHHBIM
KPUTEPHSM, BOCIIPUHUMATh €€ KPUTUUYECKHU;
BBISABJIATH JeUIUTH MHPOpPMAIHH,
JAHHBIX, HEOOXOAMUMBIX JUIsi OTBETa Ha
BOIPOC U JUIsI pEIICHNUs 3a]1auH;
aHaJIM3UPOBATh nH(pOpMaLHIO,
CTPYKTYpUPOBAThH €€ C OMOIIbIO TaOJINIl U
CXeM, 000011aTh, MOJICTTHPOBATh
MaTeMaTU4YecKu: JeNaThb YepTexu U
KpaTKuE€ 3alKiCcH 110 YCIIOBUIO 3aJadH,
oToOpaxarh rpaduyeck, 3alUChIBaTh C
MOMOIIBIO (OPMYT;
(hopmynupoBaTh IpsIMbIE U 0OpaTHBIE

YTBEP)KACHUS,  OTPHUI[AHHE,  BBIBOJUTH
CIICJICTBUS;  pacIo3HaBaTh HEBEPHBIC
YTBEPKIACHUS U HAXOJIUTh B HUX OIINOKH;

MIPOBOINTH MaTeMaTUYECKue
HKCIIEPUMEHTHI, periaTth 3a7a4u
HCCJICI0BATEIECKOTO Xapakrepa,
BBIIBUTATh MPEAMOIOKECHHSI, JOKA3bIBATh
WIu OIPOBEPraTh HX, TPUMEHSIS
UHAYKIIHIO, JeTYKIHUIO, AHAJIOTHIO,
MaTeMaTHYECKHE METOIBI;

cO3/1aBaTh CTPYKTYpHUPOBAaHHBIE
TEKCTOBBIC MAaTEPHAIIBI C UCTIOJIB30BAHUEM
BO3MOKHOCTEH COBPEMEHHBIX
MPOTPaMMHBIX ~ CPEJACTB M OOJAYHBIX
TEXHOJOTHM, MCIOJIb30BaTh TaOJUYHEIC
0a3nl JaHHBIX;

HCIIOJb30BAaTh KOMIIBIOTEPHO-

MaTeMaTHYeCKUe MOJCIH ISl  aHaim3a
OOBEKTOB M  TIPOIIECCOB,  OIICHHBATH
aJICKBAaTHOCTh MOJICITH  MOJCIHPYEMOMY
O0BEKTY WJIM TPOLECCY; NPEACTABISTh
PE3yabTaThl MOACIIMPOBAHUA B HAITIAAHOM
BUJIC.

KoMMmyHHKaTHBHBIE YHUBEPCAJIbHbIE
yueOHble 1eHCTBUA

BOCIIPUHMMATh U (OPMYJIHPOBATH
CYKICHUS, SCHO, TOYHO, IrPaMOTHO
BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX;

B XOone o0cyXIeHus 3a7aBaTh
BOIIPOCKI  TI0 CYIIECTBY  OOCY)KIaeMou
TEMBI,  MPOOJIEMBI, pelIaeMOil  3aJauH,

BBICKa3bIBaTh UACH, HALICJICHHBIC HA ITOUCK

OK 04

OK 06

DddexTHBHO B3aMMOICHCTBOBATE U
paboTaTh B KOJUIEKTUBE M KOMAH/IE;

[IposBAATE IrpaXKJaHCKO-NATPUOTUYECKYIO
MTO3UIINIO, IEMOHCTPUPOBATH OCO3ZHAHHOE
MOBEJICHUE HA OCHOBE TPAJUIIMOHHBIX
00IIIeYeI0BEYECKHX LIEHHOCTEH, B TOM YHCIIE

pCIICHUA; COMMOCTABJIATDL CBOU CYIKJICHUA C
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CYKIEHUSIMH JIPYTUX YYaCTHUKOB JAMAJIOTa;
B KOpPPEKTHOH ¢opme (opMyIHpoBaTH
pasHoriaacusi U BO3pakxeHHUs;

NNpeACTaBJIATH JIOTUKY peuIcHu]
3aJa4ud, A0Ka3aTCJIbCTBa YTBCPKACHUA,
PE3yJIbTAaThL n X0n4 9KCIICPUMCHTA,)

UCCJIEIOBaHMsI, IPOEKTa B YCTHOW U

NHCEMEHHOU dopme, MOKPETLISS
TIOSICHEHHUSIMU, 000CHOBAaHUSAMHU B
BepOampkHOM M rpauuecKoM BUJIE;
CaMOCTOSITENILHO BbIOMpAThH bopmar

BBICTYIUICHHS C YYETOM 3a]1a4 MPe3eHTAINN
1 0COOEHHOCTEW ayAUTOPUU;

y4acTBOBaTh B TPYIIOBBIX  (opmax
pabotel  (0OcyxneHus, oOMEH MHEHUH,
"MO3roBble  MTYpMBI" u Ipyrue),

WCTIONB3Yysl MPEUMYLIECTBA KOMAHIHOW M
WHIMBUIYaTbHON pabOThl  TPHU PEIICHHY
y‘-I€6HLIX 3aaa4, IJIAHUPOBATH
OpraHU3aIUI0 COBMECTHOM paboThi,
pacrpenensTh BH/JIbI pabor,
JIOTOBApHUBATLCS,  OOCYXKIATh Mporece M
pe3ynbraT paboThl; 0000maTh  MHEHUS
HECKOJIbKUX JIFOJICH;

BBITIOJIHATH CBOXO YaCThb pa6OTBI H
KOODJMHUPOBATh  CBOM  JICHCTBUS g
APYIruMHu  YJICHaAMH KOMaH/JbI, OIICHHUBATH
Ka4eCTBO CBOETO BKJIaJa B OOIIHMI IPOITYKT
[0  KpUTEpUsIM, cOpMyITHPOBaHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBHSI.

OK 07

1 MCXKPCIIMTUO3HBIX OTHOIHGHI/II\/'I, MMPUMCHATH
CTaH/apThl aHTUKOPPYIIIHOHHOTO
MOBEICHUS,;

ConelicTBOBaTh COXPAHEHUIO OKpY KaroIei
Cpelibl, pecypcocOepeKeHNI0, TPUMEHSTh
3HaHMS 00 M3MEHEHUH KIIMMaTa, TPUHIIUIIBI
OepeKITMBOTO MPOU3BOCTBA, YPPEKTUBHO
JeWCTBOBATh B UPE3BbIYAHBIX CUTYALUSX;

PeryasiTuBHBIE YHUBEpPCAJIbHbIE
yuyeOHbIe el CTBUA

COCTaBIISITh TUIaH, AITOPUTM PEIICHHUS]
3a/layu, BBIOMpATh CHOCOO peIIeHHUs C
Y4EeTOM UMEIOIIUXCS  PECypCoB 5|
COOCTBEHHBIX BO3MOKHOCTEH 5
KOPPEKTUPOBAaTh  C y4EeTOM HOBOM
uHpOpMaINK;

BJIaJICTh HAaBbIKAMH  II03HABATEILHOM
pedaexkcun Kak 0CO3HAHUS COBEPIIACMBIX
JEHCTBUI M MBICIIUTENBHBIX MPOLIECCOB, UX
pe3yIbTaTOB; BJIAJIETH crocobamy]
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLiecca u

pe3yipraTa  pelIeHHs MaTeMaTH4eCKOM
3aJa4H;
NpEeIBUAECTh  TPYAHOCTH, KOTOPbIQ

MOTYT BOBHUKHYTb MPU PEUICHUH 33a4H,
BHOCUTH KOPPEKTUBHI B JEATEIHLHOCTh HA
OCHOBE  HOBBIX OOCTOSATEIIBCTB, JaHHBIX,
HalJICHHBIX OIIMOOK;

OICHUBATH COOTBETCTBUEC PE3YJIbTATA

OK 01

OK 05

OK 06

Bri6upats criocoOb! pereHus 3a1a4y
PO eCCHOHAIBHON JeATEIHHOCTH,
MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OcCy1LIEeCTBIATh YCTHYIO U TUCHbMEHHYIO
KOMMYHHMKAIIUIO Ha TOCYAapCTBEHHOM SI3bIKE
Poccuiickoi denepanuu ¢ yueTom
0COOEHHOCTEN COIMAIBHOTO U KYJIbTYPHOIO
KOHTEKCTa

[TposBAATE TpaXKJaHCKO-TTATPUOTUIECKYIO
MO3ULINIO, IEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHNE HA OCHOBE TPATUITMOHHBIX
00II1eYeIIOBEYECKHX [IEHHOCTE!H, B TOM YHCTIE
C Y4€TOM TapMOHHU3AINHA MEKHAIIMOHATBHBIX
Y MEKPEJIIMTHO3HBIX OTHOIICHUM, TPUMEHSTh
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LEJIN U YCIOBUSIM, MEpy COOCTBEHHOU CTaHJIapThl aHTUKOPPYILIMOHHOTO

CaMOCTOSITEJILHOCTH, 3aTpyaHEHUS, TIOBEICHHUS;
JIeUIUTHI, OIIHOKH, npuobperenusii] OK 08 | Mcnonb3oBaTh cpencTBa puznueckon
OTIBIT; OOBSICHATH TIPUYUHBI JOCTHIKEHHS] KYJIBTYPBI JJIsl COXPAaHECHUS ¥ YKPETUICHUS
WIH HEJOCTH)KCHHUS pe3yJIBTATOR 3I0POBBS B TIpoIiecce MPodecCHOHATBHOM
JESITeTIbHOCTH. JEeSITEIIBHOCTH U TOIJICPKAHUS

HE00XO0IUMOT0 YPOBHS (PU3HUECKOM
TIOJITOTOBJICHHOCTH;

B mensx moarotoBku oOydarommxcss K - Oyaymiedl nmpodeccHoHaIbHON
JEeSTENbHOCTH TMpu u3ydeHun yuyeOHoro mnpeamera OVYIL.03 Maremartuka wu
3aknajgpiBaeTca ocHoBa aiia popmupoBanus [1K B pamkax peanuzanuu OOIT CITO no
cnermanbHocTu 09.02.07 MHbOpMaIIOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHUE.

Konanl IIK

HaumenoBanmue IIK (B coorBercTBUM ¢ ®T'OC CIIO no cnenuajaibHOCTH
09.02.07 UnopmanmoHHbIe CHCTEMbI U IPOrPAMMHPOBaHUE

Pa3paboTka MoayJieil IpOorpaMMHOro odecneveHusi 1Jis KOMIbIOTEPHBIX CHCTEM

IIK 1.1 DopMHUPOBATH ATOPUTMBI Pa3pabOTKH MPOrPaMMHBIX MOJYJIEH B COOTBETCTBUU C
TEXHUYECKUM 33JaHUEM.

11K 1.2 PazpabaTbIiBaTh NIPOrpaMMHbBIE MOAYJIM B COOTBETCTBUU C TEXHUYECKUM 3aJIlaHHEM.

IIK' 1.3 BeImtonsaTh OTIAZAKy  IPOrpaMMHBIX MOOyJIel ¢ HCIIOJIb30BAHUEM
CHEIMAIM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB.

11K 1.4 BBITTONHATH TECTUPOBAHHUE POTPAMMHBIX MOJTYJICH.

IIK 1.5 OcyniecTBISITh pehakTOPUHT U ONTHMU3ALNIO TPOTPAMMHOTO KOJA.

IIK 1.6 Pa3pabareiBaTh MOAYJIM IPOrPAMMHOTO 00eCIIeUeHUs ISl MOOMJIBLHBIX IIAThHOPM.

OcyuecTBjieHHe HHTErpaliii NPOrpaMMHBIX MOYJIei

IIK 2.1 Pa3pabatbiBaTh TpeOOBaHUS K MPOrpaMMHBIM MOJIYJISIM Ha OCHOBE aHAJIN3a
IIPOEKTHOM M TEXHUYECKOW JOKYMEHTAllMM Ha MpEeAMET B3aUMOACHCTBUS
KOMIIOHEHT.

11K 2.2 BhITIOTHATE MHTETPAIMIO MOJTYJICH B MPOrPaMMHOE 00€CTICUeHHE.

I1K 2.3 Beinmonnate OTJIAJKY IIPOrPaMMHOTIO MOAylIs C HCIIOJIb30BaHUEM
CHEMAIM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB.

IIK 2.4 OcymiecTBisATh pa3pabOTKy TECTOBBIX HAOOPOB M TECTOBBIX CIEHAPHEB IS
IPOTrPaMMHOT0 00ecreueHHsL.

IIK 2.5 [Ipou3BoauTh MHCIIEKTHUPOBAaHME KOMIIOHEHT MPOTrpaMMHOIO oOecnedeHus Ha

npeaAMCT COOTBCTCTBHA CTaHAApTaAM KOAWUPOBAHMS].
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2. OFBEM YUEBHOI'O IPEJIMETA 1 BUJIbl YYEBHOM PABOThHI

Buj yueOHoit padoThI O0beMm B yacax
O0bem o0pa3oBaTe/IbHOI HATPY3KH 312
OcHoBHOE coiep:kanue 292
CamocrosiTeibHast padoTa 20
BT. U.:

TEOpEeTUIEeCKoe 00yIeHNE 152
MIPaKTUYECKUE 3aHATHUS 124
KOHTPOJIbHBIE pabOTHI 0
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHME 0
BT. U.:

TEOpPETUYECKOe 00yUeHUE 0
MPAKTUYECKHUE 3aHITUS 0
Kouncyabranun 8
IIpomeskyTOUHAS aTTeCTALIMS 8
Ox3ameH (1 cemectp) 4
Dk3aMmeH (2 cemecTp) 4
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3. COOEPXAHUE N TEMATUYECKOE MNJIAHUPOBAHWE YHEBEHOIO NMPEAMETA OYI1.04 MATEMATUKA

HaunmeHnoBanue Conep:xanue yueOHOro MaTepuaJia u (popMbl OpraHu3alNu O0bem Kon Kon Kon
pa3iesioB H TeM AeATETbHOCTH 00y4aIoINXCs B o0pa3oBaTeIbHOTO | 00pa3oBaTejb | JHYHOCTHBIX
yacax | pe3yabtata ®I'OC HOT'O pe3yJbTaTOB
COO pe3yJbTara peanu3anumn
o1roC C110 NMPOrpamMMmbl
BOCIIMTAHUs1/
HaNpaBJICHUS
BOCIIUTAHUS
Beenenne MaremaTuka B HayKe, TEXHUKE, SKOHOMHUKE, HH(OPMAIIMOHHBIX 1 ITPy01-11Py27 OK 01 ITozH
TEXHOJIOTHUSIX ¥ IPAKTUYECKON AEATEIbHOCTH JIP1.1, JIP4.1, JIP5.1 | OK 02 JIPBP 4.2
Ienu u 3anauu U3y4eHHUst MATEMATUKH IIPU OCBOCHUU 1 MPO1, MPOS5, OK 03 JIPBP 15
cnenuanbHoctu CI1O MP08, MP15, MP20 | OK 05 JIPBP 16
Paznea 1. AJire0pa M HAYaJIa MATEMAaTHYECKOI0 AaHAJIM3a 176
Tema 1.1. ConeprxaHue yueOHOro MaTepuaia 24 ITPy01-11Py27 OK 01 ITozH
Yucaa u 1 Panmonanshbie uncna. OOBIKHOBEHHBIC M IECATUYHBIC TPOOH, 1 JIP3.1, JIP4.1, JIP5.1 | OK 02 JIPBP 4.2
BbIYHCJICHHUS NPOIIEHTHI, 0ECKOHEYHBIE TIEPHUOAHMUYECKUE TPOOH. MP04, MPO07, OK 03 JIPBP 15
2 Apudmernueckue onepanuy ¢ pauoHAIbHBIMUA YHCIAMHU. 1 MP09, MP17, MP21 | OK 04 JIPBP 16
3 IIpumenenue 1pobel M MPOLEHTOB Ui pELICHHS 2 OKO05
MPUKIIAIHBIX 33/1ad U3 PA3JIUYHBIX OTpaciedl 3HaHUW U 0K 09
pEaTbHOM JKU3HU. OK10
4 JlericTBuTenbHBIC YnciIa. ApUPMETHYECKHE ONepaluu C 1 OKl11
NEUCTBUTEILHBIMU  YHCJIAMU. Moaynbs HeNCTBUTEIBHOTO OK12
YHCJIa ¥ €70 CBOWCTBA.
5 [IpuGnuxeHHple  BBIYUCICHUS,  IpaBUIIa OKpYIJIEHUS, 1
IIPUKHJIKA U OLICHKA PE3YJIbTATOB BbIUNCIICHUN.
6 KommuiekcHple uyucia. llepBuyHble IIpencTaBieHHs O 1
MHOXECTBE KOMIUIEKCHBIX qucel. JencrBus v
KOMIUIEKCHBIMU YHCJIAMHU.
7 KommuiekcHO-conpskeHHble uncna. Moayins M apryMeHT 1
yucna. Tpuronomerpuueckas popmMa KOMIUIEKCHOT'O YHCIIA.
8 [IpeoOpa3zoBaHue CTETICHEH ¢ pallMOHAIBHBIM ITOKa3aTeneM. |

WppannonaneHele BolpakeHusi. OnpeiesieHue CTENEHU ¢
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palMOHAIbHBIM NTOKa3aTeneM. CBOWCTBA CTEMECHE.

9 3anuchlBaHUE KOpHS N-OW CTENEHU B BUJAE CTENEHU C 1
IpoOHBIM TMOKa3aTeneM u HaoOopoT. IIpeoOpas3oBanue
paloHaIbHbIX, CTENEHHBIX BhIPAKEHUH.
10 | KopHu HaTtypajbHOM CTENEHU U3 YMCiIa U UX CBOMCTBA. 1
CreneHu ¢ paloHaIbHBIMU IOKA3aTEJIIMU, UX CBOMCTBA.
11 | Crenenu ¢ nelCTBUTENBHBIMU ITOKa3aTeNsIMH. BolnioiHeHNE 1
pacueToB C paJuKaaMu.
12 | Ionstue norapudma. JlecATHUHBIM M HATypaIbHBINA 1
Jorapudmel, 4UCIIO €.
13 | CoticTBa J0rapudmoB. 1
14 | OcHoBHoOe norapudmuueckoe Toxkaectro. IIpaBuna neiictuit 1
c jorapupmamu. Ilepexos K HOBOMY OCHOBaHHMIO.
15 | IlpeobpazoBanue JorapuMUIECKIX BBIPAKEHHIA. 1
16 | CuHyc, KOCUHYC, TAHT'€HC, KOTAHI€HC YHCJIOBOI'0 apryMEHTa. 2
17 | ApKKOCHHYC, apKCUHYC, apKTaHT'€HC 4Kcia. APKKOTAHI'€HC 2
qucIIa.
18 | OcHOBHBIE TPUTOHOMETPUUECKHUE TOXKIECTBA. ®opMyibl 1
IIPUBEICHUSI.
19 | Tpuronomerpuyeckue GyHKIIMH YHCENT U YTIIOB. 3HaueHust 1
TPUTOHOMETPUYECKUX (PYHKUUH JUIsI YTIIOB.
20 | IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUN C 1
NOMOIIbIO (OPMYJI CIIOKEHHSI, CYMMbI U pa3HOCTH CUHYCOB U
KOCHHYCOB, JIBOHOTO Y IOJJOBUHHOI'O apIyMEHTA.
21 |[IIpeobpa3zoBaHue CyMMBbI, Pa3HOCTH B INPOU3BEICHHE 1
TPUTOHOMETPUYECKUX (PYHKLUH, U HA0OOPOT.
IlpakTHYeckue 3aHATHA 20 ITPy01-11Py27 OK 01 ITosH
Nel IporueHTHI B TpoecCHOHANBHBIX 3a7a9ax 2 JIP3.1, JIP4.1, JIP5.1 | OK 02 JIPBP 4.2
TEXHOJIOTHYECKOT0 MPOduIIs. MP04, MP07, OK 03 JIPBP 15
Ne2 Apudmernueckue onepanuu Hall JeHCTBUTEILHBIMU YHCIAMHU. 2 MP09, MP17, MP21 [ OK 04 JIPBP 16
JleWicTBHs Ha/l KOMIUIEKCHBIMU yrciaMu [IpuOianxeHHbie OKO05
BBIYMCIICHUS U PEIICHUS MPUKIAAHBIX 3a7a4 0K 09
No3 HaxoxneHue 3HauyeHUM CTENEeHEeN ¢ pallMOHaIbHBIMU 2 OK10
MOKa3aTesIIMU OKl11
Ne4 Boruricienue u cpaBHeHHE KOpHEll. BolloyiHeHHE pacyeToB ¢ 2 OK12
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paguKagIaMu

No5 Perienne nmpukiiaHbIX 3aj1ay. 2
Ne6 Haxoxaenue 3HaueHHi Torapudma 1mo npou3BOIbHOMY 2
ocHoBaHMI0. JlorapudMupoBane ¥ NOTEHIUPOBAHNE BHIPAKCHUH.
Ne7 PaguanHblil METOJ U3MEPEHHUS YTIIOB BPALCHUSI U CBA3b C 2
rpajyCHOM MEPOM
Ne8 Pemenue 3agau no teme: «OOpaTHbIE TPUTOHOMETPHUECKUE 2
GyHKIIN»
Ne9 Pemenue 3anau no teme: «OCHOBHBIE TPUTOHOMETPUYECKUE 2
TOKJIECTBA, POPMYJIbI CIOKEHHUS, YABOCHUS
Nel0 IIpeobpazoBanue cymMMBbl TPUTOHOMETPHUECKUX (DYHKITHIA B 2
IIPOU3BE/IeHUE, MpeoOpa3oBaHKe POU3BEACHUS
TPUTOHOMETPUYECKHUX (PYHKLIUH B CYMMY.
CamocTosiTesibHas1 padoTa 10 [TPy01-ITPy27 OK 01 ITosH
Ne 1 [ToaroroButs pedepar no reme «lIpruMeHenne cioxHbIX 3 JIP3.1, JIP4.1, JIPS.1 | OK 02 JIPBP 4.2
IIPOLIEHTOB B DKOHOMHUYECKUX pacyeTax» MP04, MP07, OK 03 JIPBP 15
No 2 TlpurotroButsb nokiaj no reMe «Mcropusi BOSHUKHOBEHHS 3 MP09, MP17, MP21 | OK 04 JIPBP 16
norapudmMa, IpuMeHeHne JorapruhMOB» OKO05
Ne 3 TloaroroButh npe3eHTanuo mo reme «M3 ucropuun 4 0K 09
TPUTOHOMETPHUM OK10
OK11
OK12
Tema 1.2. Coneprxanue yuyeOHOTo MaTepuaia 20 [TPy17-I1Py26 OK 02 [To3H
YpaBHeHus u 1 | PaBHOCHIIBHBIE ypaBHEHUS U YPaBHEHMSI-CIEACTBUS 1 JIP3.1, JIP6.1, JIP8.1 | OK 03 JIPBP 4.2
HEpPaBeHCTBA 2 | PaBHOCHIIbHBIE HEPABEHCTBA. 1 MPO1, MPOS, OK 04 JIPBP 15
3 | Pemienue nuHEMHBIX HEPABEHCTB 1 MP10, MP18, MP22 | OK 09 JIPBP 16
4 | Pemienue KBaipaTHbIX HEPABEHCTB. 1 OK13
5 | Merton nHTEpBaJIOB JIJIsI PEIICHHS] HEPABEHCTB. 1 OK14
6 | Pemienue cucreM HEpaBeHCTB 1
7 | JleneHne MHOro4IeHa Ha MHOTOYJIEH C OCTaTKOM. Teopema 1
bezy.
8 | Marpuua. Onpenenurenb MAaTPULbl U €r0 T€OMETPUUECKHI 1
CMBICTI.
9 | HleiicTBusi ¢ MaTpuIiaMu 1
10 | [lpumeHeHue onpeaeauTene 1yl perieHus CUCTEMbI 1
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JIMHEWHBIX YPAaBHEHUMU.

11 | MeToibl penieHns: HppalMOHAIBHBIX YPAaBHEHUH U 2
HEPABEHCTB.
12 | [Ipocreiinume nokazareabHble ypaBHEHUSI U HEPABEHCTBA 2
13 | Metosl penieHus J0rapuPpMUUECKUX YPAaBHEHUN U 2
HEPaBEHCTB.
14 | OnHOpOIHBIE TPUTOHOMETPUUECKHUE YPABHEHUS 2
Y HEPaBEHCTBA.
15 | IIpocTeriniie CUCTEMBI TPUTOHOMETPUYECKUX YPABHEHUH. 2
IIpakTH4Yeckue 3aHATHSA 14 [1Py17-11Py26 OK 01 ITozH
Nell Pemienue ypaBHEHUN U CUCTEM ypaBHEHUI 2 JIP3.1, JIP6.1, JIP8.1 | OK 03 JIPBP 4.2
Nel2 Pemrenue uppaiiiOHaJIbHBIX YpaBHEHUH 2 MPO1, MPOS, OK 04 JIPBP 15
Nel3 Pemienue rnoka3aTenbHBIX ypaBHCHUH 2 MP10, MP1§, MP22 [ OKO08 JIPBP 16
Nel4 Pemienue norapuMUIecKux ypaBHEHUN 2 OK10
Nel5 Pemienue nokaszaTeNnbHBIX, JIOTApU(PMUIECKUX YPABHCHUH U 2
HEPABEHCTB.
Nel6 PenieHne TpUroHOMETPUYECKUX YPABHEHUI U HEPABEHCTB. 2
Nel7 IpubnukeHHbIE BBIYUCICHHSI M PEIICHUS] IPUKIIAIHBIX 33/1a4. 2
Tema 1.3. Conepxanne yaeOHOT0 MaTepuasa 18 [TPy28-ITPy39 OK 01 [TosH
DOYyHKIHA U 1 | CrocoOb1 3amanus Gyukiuii. Hynu hyHKIM#, MpoMexxyTKH 1 JIP2.1, JIP6.1, JIP9.1 | OK 02 JIPBP 4.2
rpaguxku 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTD MPO03, MP15, OK 04 JIPBP 15
2 | HaumOonbmiee M HauMmeHblllee 3HauY€HUE (YHKIIUU. | MP17, MP19, MP23 | OK06 JIPBP 16
[Mepuoguueckue GyHKIHU. OKO09
3 | YerHocTh 1 HeueTHOCTH (pyHKIMA. Ca0kKHbBIE QYyHKITHH. 1 OKl11
4 | Tpuronomerpuueckas OKPY>KHOCTb. 3HaueHus 1 OK12
TpUroHoMeTpuueckux ¢pynkmwmii st yrios 0, 30,45, 60, 90,
180,270 .
5 | CoticTBa 1 rpaduku TPUTOHOMETPUIECKUX (DYHKITHH. 1
6 | Iloctpoenue TPUTOHOMETPUYECKUX byHKIUH 2
¥ =cosx, y =sin x, y =tgx 11 ux cBoiicTBa
7 | Hoctpoenne  rpaduka TPUTOHOMETPUUECKON  (QYHKIMH,| 1
Y =CEY y ero cpoiicTBa.
8 | Apudpmernueckue onepanuu Hax GyHKIusMU. ClioxHas 1

dbynkiums (kommosuims). [IpeodpazoBanus rpadukoB.

25




9 | [TapannenpHblli MEPEHOC, CUMMETPHUSI OTHOCUTEIBHO OCEH
KOOpAUHAT U CUMMCTPUA OTHOCUTCIIBHO Havdalla KOOpJAWHAT,
pacTsDKEHHUE U CKATUE BIOJIb OCEH KOOpIWHAT

10 [ O6patHbie TpUroHOMETpUYECKHUE (PYHKITMH, X CBOWCTBA U
rpaduku.

11 [ IToctpoeHune cTeneHHBIX (DYHKIMI M MX CBOWCTBA.

12 | Yucno e u pynknus V' =¢ . [ToctpoeHne noka3zaTenbHbBIX
(GYHKIMI 1 UX CBOWCTBA.

13 | Jlorapudmuueckas GyHkims, €€ cBoiicTBa U rpaduK.

14 | Pemenue 3a1a4 Ha MOCTPOCHUE U UCCIEAOBaHNE QYHKITUH. 2
15 | Ucnionb30Banme cBOMCTB M rpaduKkoB QYHKIMN IS peIIeHUs 2
YPaBHEHUU U HEPABEHCTB.
IIpakTHyeckue 3aHITUS 14 [1Py28-ITPy39 OK 02 [TosH
Neo18 IIpeobpazoBanus rpaduka pyHknun. ['apmMoHnyeckne 2 JIP2.1, JIP6.1, JIP9.1 | OK 03 JIPBP 4.2
kosneOanus. [Ipuknanneie 3agaun MPO3, MP15, OKO06 JIPBP 15
Ne19 Pemenne 3amaq o teme: «CBoiicTBa U rpaduku cuHyca, 4 MP17, MP19, MP23 | OK09 JIPBP 16
KOCHHYCa, TaHTeHCa 1 KoTaHreHca. O0paTHple (YHKIIMH U UX OKl11
rpaduky. OK13
Ne 20 Tloctpoenue u yteHue rpadukoB GpyHKINN 2
Ne 21 ViccnepoBanue GyHKIUMN 2
Ne 22 Peurenue 3agay mo teMme: « CBoMCTBa TMHEHHOM, 4
KBaJAPAaTUYHOM, KyCOUYHO-JIMHEWHON 1 APOOHO-TUHEHHON BYHKIIHI»
Tema 1.4. Coneprxanue yuyeOHOro MaTepuaia 30 [TPy40-I1Py54 OK 02 ITo3sH
Hauana 1 CniocoOb1 3a1aHUs u CBOMCTBA YHCIIOBBIX 1 JIP1.1, JIP6.1, JIP7.1 | OK 03 JIPBP 4.2
MATEMATHYE€CKOT 0 MOCJIEI0BATEIbHOCTEH. MPO02, MPO8, OK 04 JIPBP 15
aHaJIn3a 2 Apudmerrueckas u reoMeTpuIecKkas nporpeccuu. @opmyna 1 MP11, MP14, MP23 [ OK 09 JIPBP 16
CJIO’KHBIX IPOLIEHTOB. OK11
[lonsTre npenena GyHKIMH B TOYKE U B OECKOHEUHOCTH. OK13
Heonpenenennoctu OK14

CniocoObl BBIYUCIICHHSI TIPEICTIOB

AcumnToTsl rpaduka GyHKINU.

BeckoneuHo Majble 1 OECKOHEYHO OOJBIINE BETNUNHEI.

<] RN Ko Y RO, ] FEN) QOS]

HenpepbsiBHOCTh  (yHKLIUU. CaoiicTBa HENpEepPbIBHbIX

¢bynakuuii. Teopema Betiepmrpacca.

—_—tl—_——_ | —_ ] —_] =
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9 [Ipupamenue aprymenTa, npupamenue Gynkiuu. [lorstue o
IPOU3BOIHON (DYHKITUH.

10 | Tabmuuma npoumsBomubix. IlpaBuna  guddepeHunrpoBanus.
[Ipou3BoiHbIE CYMMBI, Pa3HOCTH, IPOU3BEICHHS, YACTHBIE.

11 | Crnoxxnast pynkius u npaBuia ee auddepeHupoBaHus. 2
12 | TpuroHoMeTpuuecKue byHKIAHA u MpaBUIIa Ux| 2
nudepeHnmpoBaHus.
13 | I'eomerpuyeckuii  CMBICA  NPOU3BOIHOM. YpaBHeHHUG 1
KacaTeJbHOU K rpaduKy QYHKITHH.
14 | MexaHn4eckuii  CMBICI  IPOM3BOAHOMN. Haxoxnenug 1
CKOpOCTH, YCKOPEHHS IS TIpoliecca, 3aJaHHOTo (GopMyIIoi 1
rpaduKOM.
15 | Bropas npousBogHas. 1
16 | IlpumeHeHue BTOPOM IPOU3BOIHOM 1
17 | IlpuMepsbl UCIIOIB30BaHUS MPOU3BOJHOMN SISl HAXOXKICHUS 2
HAWJIy4IlIero peleHus B IPUKIAAHbIX 3a/1a4ax.
18 | IlpumeHeHne Npou3BOAHON K UCCIIETOBAHHUIO (DYHKITHI. 2
19 | IlepBooOpa3Hast 31eMeHTapHBIX ()YHKITHIA. 1
20 | Tabauma nepBooOpa3HbIX. 1
21 | Ilnouiasb KpUBOJIMHEHHOM Tpanelyy. 1
22 | ®opmyna HeroToHa- JlelOHumIIa. 1
23 | OnpeneneHHblil uHTErpai. Beluncienue HHTErpasos. 2
24 | Beluncienue miomaaeil miocKux 1
(Guryp ¢ NoMouIb0 UHTErpaa.
25 | Boruncienue o6beMOB Te BpaleHHs: ¢ TOMOIIbIO HHTETpasIa. 1
[MpakTnyeckune 3aHATUA 24 [1Py40-11Py54 OK 01 [TozH
Ne23 Pemrenue 3amad mo teMe: «UncnoBast mociae10BaTeIbHOCTD, 2 JIP1.1, JIP6.1, JIP7.1 | OK 02 JIPBP 4.2
CIIOCOOBI €€ 3aaHusl, BEIYHCIICHUS YICHOB I10CJIEA0BATEIILHOCTH. MPO02, MPOS, OK 03 JIPBP 15
[Ipenen IOCJIENOBATEILHOCTH. beckoneuno yObIBaromIasl MP11, MP14, MP23 | OK 09 JIPBP 16
reOMETPUYECKAsT IIPOTPECCUSD) OKl11
Ne 24 Bpruucnenue npenena GyHKINU. 2 OK13
Ne 25 Pemenne 3amau mo teme: «[IpaBuma u Qopmyms 2 OK14
muddepeHMpoBaHus, TaOJaMIa IMPOU3BOAHBIX  3JIEMEHTapHBIX
byHKIHI»
Ne26 Pemenue 3agau o reme: «IIpon3BoaHas: MEXaHUUECKUN U 4

27




F€OMETPUYECKUI CMBICI TPOU3BOIHON. Y paBHEHHE KacaTeIbHOU B
o01eM BUAE»

No27 HaxokaeHue HauOOJNBIIETO, HAUMEHBIIECTO 3HAYCHHUS H 2
HKCTPEMAIbHBIX 3HAYeHHUH (pyHKINN
No28 HccnenoBanne GyHKIMU C TOMOIIBIO POU3BOTHOM 4
No29 Pemenue 3amau o teme: «MHTETpan u nepBoodpaszHasi. 4
Teopema HeroroHa-JleliOHMIIa»
No30 Beruucnenue mionajaei ¢ moMOoIbi0 HHTErpajioB. 4
Tema 1.5. Coneprxanue yuyeOHOTO MaTepuaia 2 [TPy55-ITPy56 OK 02 [To3sH
Mnuo:xecTBa 1 1 [TonstTe MHOXkecTBO. Oniepanuy HaJl MHOKECTBAMH. 1 JIP3.1, JIPS.1, JIP7.1 | OK 03 JIPBP 4.2
JIOTHKa 2 Juarpammsl Diinepa-BeHHa. 1 MPO02, MPOS, OKO09 JIPBP 15
MPI11, MP14, MP23 [ OKI11 JIPBP 16
Paznes 2. I'eomeTpust 90
Tema 2.1 Conepxanue yueOHOro MaTepuaa 10 ITPy57-11Py61 OK 01 ITozH
IIpsimble u 1 OcHoOBHBIE (PUTYPBI CTEPEOMETPHUH. 1 JIP2.1, JIP4.1, JIP8.1 | OK 02 JIPBP 4.2
IJIOCKOCTH B 2 [ Akcuomsl cTrepeoMeTpHH. 1 MPO03, MP06, OK 03 JIPBP 15
NPOCTPAHCTBE 3 B3anMHOe pacnosiokeHue ABYX IPSIMBIX B IPOCTPAHCTBE. 1 MP12, MP16, MP20 [ OK 09 JIPBP 16
[TapannenbHOCTh MPSAMON U TIIOCKOCTH OKl11
4 [TapamienbHOCTB MIOCKOCTEH 1 OK13
5 IleprieH IMKyIISIPHOCTD NPSMOM U IJIOCKOCTH 1 OK14
6 IleprieHAMKYISIPHOCTD JBYX IJIOCKOCTEH 1
7 [lepnienukynap, HakIOHHas, Tpoekuusa. PacctosHue ot 1
TOUYKH JI0 IJIOCKOCTH.
8 Teopema 0 Tpex NepHeHANKYJIIpax. 1
9 VYron mexay npsaMoll W IUIOCKOCTBIO. YTON MEXIY 1
TJIOCKOCTSIMHU.
10 | 'eomeTpuyeckue npeoOpa3oBaHUs MPOCTPAHCTBA, 1
N300paxkeHne npocTpaHCTBEHHBIX QUTyp.
IIpakTHyeckue 3aHATHS 12 [TPy57-1TPy61 OK 01 [To3sH
No31 Pemenue 3amau o teme: «IIpsmbie U TUIOCKOCTH B 2 JIP2.1, JIP4.1, JIPS.1 | OK 02 JIPBP 4.2
MIPOCTPAHCTBE» MPO03, MP06, OK 03 JIPBP 15
Ne32 Pemenne 3anau o reme: «lleprnenaukyisp U HakJIOHHas K 2 MP12, MP16, MP20 [ OK 09 JIPBP 16
IJIOCKOCTH OK10
Ne33 Pemenne 3amad 1o teme: «Yros1 MEKIy NPSIMOU U 2 OK13
IJIOCKOCTHIO. Teopema 0 TpexX NeprneHaAnuKyIsIpax»» OK14
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No34 Pemrenne 3anau o teme: «IIpu3naku u cBoiicTBa 2
napajyIeNIbHbIX U NePIEeHIUKYIISIPHbBIX IIOCKOCTE»
Ne35 Pemenune 3amau mo teme: «PaccrossHMe OT TOUKHM 10 4
IUIOCKOCTH, OT HPSIMOM /10 IIJIOCKOCTH, PACCTOSIHUE MEXKIY
IUIOCKOCTSIMHM, MEXIY CKPEIIMBAIOLUIMMUCA MPSAMBIMH, MEXITY
IPOM3BOJILHBIMU (PUTYpaMH B IPOCTPAHCTBE
Tema 2.2 Coneprxanue yueOHOTO MaTepHasa 14 [1Py62-11Py68 OK 01 [TosH
MHororpaHHuKH 1 OrnpenenieHne MHOrorpaHHUKa. Buibsl MHOTOIpaHHHKOB. 1 JIP1.1, JIP5.1, JIP8.1 | OK 02 JIPBP 4.2
Bepumnsl, pedpa, rpaHi MHOTOIpaHHUKA. MPO5, MP08, OK 03 JIPBP 15
2 [Ipu3ma: onpenenenue, BepIInHbL, pedpa, paHH, BHICOTA, 1 MP13, MP19, MP21 | OK 09 JIPBP 16
OCHOBaHMs, IMaroHans. [IpsAmas 1 HaKJIOHHAS NpU3Ma. OK11
3 [IpaBunbHas npuzma. CuMmeTpus B IpU3MeE. 1 OK13
4 [Mupamupa: onpenenenue, BepiIuHbl, pedpa, rpaHH, BHICOTA, 1 OK14
och, anioema, ocHoBanue. [IpaBribHast mupaMua.
5 Yceuénnas nupamuga. Terparap. 1
6 [TupamMupl ¢ paBHO HAKJIOHEHHBIMUA PEOPAMH M TPAHIMU, UX 1
OCHOBHBIE CBOMCTBa. CUMMETpUS B TUPAMUIE
7 JIBOMCTBEHHOCTh MPaBUIIbHBIX MHOIOTPAHHUKOB. 1
[IpencraBieHne o NpaBUIbHBIX MHOTOTPaHHUKAX (TETpa’pe,
KyOe, OKTadipe, J0JEKadIpe M HKOCAdIpe).
8 PassepTku MHOrorpannuka. Kparuaiimmue nmyTtu Ha 1
IIOBEPXHOCTU MHOTOIpaHHuKa. IlocTpoeHue cedeHui.
9 [onsarue o6bpema. OObeMBI MHOTOTpAaHHHUKOB. [ Lmomans 1
IIOBEPXHOCTH M 00BEM ITPU3MBI.
10 | Teopema 0 6OKOBOI MOBEPXHOCTU NPSMON NPU3MBI. 1
11 | ®opmysbl A BBIYUCICHUS TUIOMAAN OOKOBOW U TOJIHOM 1
NOBEPXHOCTEN M 00beMa napajuiesenunesia.
12 | ®opMymbl 1UIs BRIMUCTCHHUS TUTOIIAAN OOKOBOM M TIOTHOM 1
MIOBEpPXHOCTEN U 00beMa Kyoa.
13 | ®opMymbl TS BEIYUCICHHUS TUTOIIAI OOKOBOM M TIOITHOM 1
HIOBEPXHOCTEH M 00beMa MUPAMUJIBI.
14 | Teopema o miomaaM yCE€YEHHONW MUPAMUJIBI. 1
IIpakTnyeckue 3aHsATHS 8 [TPy62-I1Py68 OK 01 ITo3sH
Ne36 Pemenme 3agay no TeMme: «Pa3nuyHple BUIEI 4 JIP1.1, JIP5.1, JIP8.1 | OK 02 JIPBP 4.2
MHOrorpaHHukoB. Mx wu3oOpaxenus. CeudeHus, pa3BepTKU MPO5, MPOS, OK 03 JIPBP 15
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MHOTOTPaHHUKOB) MP13, MP19, MP21 | OK 04 JIPBP 16
No37 Pemenue 3a1a4 Ha HaXOXK/IEHUE TIJIOMIATU U 00BEMa TTPU3MBEI, 4 OK 09
napajuiesenumnesia i upaMubl.
Tema 2.3 Conepxanue yueOHOro MaTepuaa 3 ITPy60, ITPy89 OK 01 ITosH
JIBu:keHusi B 1 [TogoOHBIE TENa B MPOCTPAHCTBE. 1 JIP1.1, JIP4.1, JIP6.1 | OK 02 JIPBP 4.2
NPOCTPAHCTBE OTtHomeHne 06bEMOB U IIIOMIA/Iel TOBEPXHOCTEH MOJOOHBIX MPO5, MPOS, OK 03 JIPBP 15
duryp. MP13, MP19, MP21 [ OK 09 JIPBP 16
2 JIBMKEHUs B IPOCTPAHCTBE: NapaJlICIbHBIN IIEPEHOC, 1 OK11
LIEHTpaJIbHAsi CAMMETPHS, CAMMETPHSI OTHOCUTEIBHO OK13
IJTIOCKOCTH, NOBOPOT. CBOMCTBA JABMKECHHIA. OK14
3 [IpuMeHeHne NBUKEHUMN IIPU PELLICHUH 3a4a4. 1
IIpeoOpazoBanue mog00usi, TOMOTETHS.
Tema 2.4 Copnep:xanue yueOGHOro MaTrepuasia 9 [1Py77-11Py84, OK 02 [TosH
Tena Bpamenus. 1 Tena Bpamenus. Hununap. [Toustue Tena BpaiieHus. 1 [TPy90-ITPy98 OK 03 JIPBP 4.2
2 Hwnmunap: onpenenenue, CBOMCTBA, pa3BepTKa, CEYEHU, 1 JIP1.1, JIP4.1, JIP6.1 | OK 04 JIPBP 15
oOpasytoiasi, 0Ch, BEICOTa, OCHOBAHUSI. MPO0O7, MP10, OK 09 JIPBP 16
3 Konyc. 1 MP14, MP17, MP22 [ OK11
Konyc: onpenenenue, CBOMCTBA, pa3BEepTKa, CEYECHUS, OK13
00pa3yoIasi, 0Cbh, BEICOTA. OK14
4 Y CceYeHHBIN KOHYC. 1
5 DopMyIIbI IS BBIYACICHUS TJI0MIAH OOKOBOM M MTOTHOM 1
MMOBEPXHOCTEH U 00beMa IIJIMHPA W KOHYCA.
6 [ap: onpenenenue, CBOICTBa, pa3BepTKa, CEUYCHHUs, PAAHNYC, 1
JaMeTp.
7 Cdepa. KacarenpHast IUIOCKOCTB K cdepe. 1
8 DopMyJIbl 11 BBIYUCIECHUS TUIOIIAIU TOBEPXHOCTH 1Iapa U 1
chepsl.
9 Dopmyibl 11 BEIYUCIEHHS 00beMa 11apa u chepsbl. 1
IIpakTnyeckue 3aHATHS 14 [TPy77-11Py&4, OK 02 ITosH
Ne38 Perntenue 3ama4 Ha HaXOXKAEHUE IUIOIIAAU U 00BEMA 4 [TPy90-I1Py98 OK 03 JIPBP 4.2
LUIUHAPA, KOHYyCa U 11apa. JIP1.1, JIP4.1, JIP6.1 | OK 04 JIPBP 15
No39 Pemrenue 3a1au Ha Temy: «['eomerpuyeckue Tena, ux 2 MPO7, MP10, OK 09 JIPBP 16
MOBEPXHOCTU U 0OHEMBI» MP14, MP17, MP22 | OK11
No4( Pemrenue 3amau o teMe: «IlapaiensHOE MPOEKTUPOBAHUE U 2 OK13
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€ro CBOMCTBa»

OK14

No41 Pemienue 3amau o teme: «Buabsl ciMMeTpuUii B MPOCTPAHCTBE. 4
CuMMeTpus TeJ BpalleHHsl © MHOTOI'PaHHUKOB
Ne4?2 Pemenue 3a1a4 npoecCHOHAIbHON HalpaBJI€HHOCTH. 2
CamocTosiTesibHAsi padoTa 3 [1Py77-11Py84, OK 02 [TozH
Ne 4 TlogroroButs pedepat no teme «llapamnensHoe 3 [TPy90-I1Py98 OK 03 JIPBP 4.2
MIPOEKTUPOBAHUE)» JIP1.1, JIP4.1, JIP6.1 | OK 04 JIPBP 15
MPO07, MP10, OK 09 JIPBP 16
MP14, MP17, MP22 | OK11
OK13
OK14
Tema 2.5 ConeprkaHue yueOHOro MaTepuaa 8 ITPy70-11Py76, OK 01 ITozH
BekTopsbl n 1 [ IIpssmoyrosbHas (nekapToBa) cCUCTEMa KOOPJIUHAT B 1 [TPy85-ITPy88 OK 03 JIPBP 4.2
KOOPAMHATHI B npoctpaHcTBe. DopMysia pacCTOSHUS MEXIY ABYMS TOUKAMH. JIP3.1, JIP5.1, JIP9.1 | OK 04 JIPBP 15
NMpPOCTPaHCTBeE. KoopanHatsl cepenHbl OTpE3Ka. MPO0O8, MP11, OK 09 JIPBP 16
2 | Bexropel. Monynb BekTopa. KosinHeapHOCTh BEKTOPOB. 1 MP13, MP15, MP23 | OK12
VYcioBre KOJUIMHEAPHOCTH BEKTOPOB. PaBEHCTBO BEKTOPOB. OK13
KoopanHatel BeKTOpa. OK14
3 | CiioxeHre BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YUCIIO. 1
4 | PaznoxeHue BeKTOpa MO HAPABICHUSM 1
5 | Yroun mexay nByms Bektopamu. [Ipoekiusi BEeKTopa Ha OCb. 1
6 | CkasipHOE IPOU3BEACHUE BEKTOPOB. Y CIIOBUE 1
HEPIEHIUKYIJISIPHOCTH BEKTOPOB.
7 | CocraBnenue ypaBaeHus chepsl. CocTaBiieHUE YpaBHEHHMA 1
IJIOCKOCTH U NIPSIMOIA.
8 | Bnucanusie u onucanubie cdeprl. Kacarommuecs chepsl. 1
IIpakTnyeckune 3aHsATHS 6 [TPy70-I1Py76, [TPy70-I1Py76, | Ilo3H
Ned43 Pemenue 3amau Ha Temy «/lekapToBbl KOOpIMHATHI B 2 ITPy85-11Py8&8 [1Py85-11Py88 | JIPBP 4.2
IIPOCTPAHCTBE) JIP3.1, JIP5.1, JIP9.1 | JIP3.1, JIP5.1, | JIPBP 15
Ne44 Pemienue 3a1au Ha TeMy « BeKkTopbl B IPOCTPAHCTBE) 2 MPO8, MP11, JIP9.1 JIPBP 16
Ne45 Pemenue 3amau mmo teme: « BekTopHOE ypaBHEHHUE IPSIMOU U 2 MP13, MP15, MP23 [ MP08, MP11,
IJIOCKOCTH. Mcronb30BaHuE BEKTOPOB MPHU JOKA3aTEIBCTBE TEOPEM MP13, MP15,
CTEPEOMETPHUH. MP23
CamocTrosiTeibHast padoTa 3 ITPy70-11Py76, [1Py70-ITPy76, | ITo3H
Ne5 TlogroroButh pedepar Ha TeMy «BEeKTOpHOE 3a/1aHUE MPSIMBIX 3 IT1Py85-11Py88 [1Py85-11Py88 | JIPBP 4.2
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Y IJTOCKOCTEW B MTPOCTPAHCTBE) JIP3.1, JIP5.1, JIP9.1 | JIP3.1, JIP5.1, | JIPBP 15
MPO08, MP11, JIP9.1 JIPBP 16
MP13, MP15, MP23 | MP0O8, MP11,
MP13, MP15,
MP23
Paznea 3. BeposiTHOCTBL M CTATHCTHKA. 28
Tema 3.1 Conepxanue yaeOHOT0 MaTepuaia 4 [TPy99-1TPy 104 OK 01 [TosH
Cayuaiinbie 1 [ OcHOBHBIEC MOHATHUS KOMOHMHATOPUKH. 1 JIP2.1, JIP6.1, JIP7.1 | OK 03 JIPBP 4.2
COOBITHA U Pa3menienus, nepectaHoBKH U coueTanusi. GakTopuall. MPO1, MP04, OK 04 JIPBP 15
BEPOSTHOCTH. Komb6unaropuka. Beibopka. MP13, MP16, MP21 [ OK 09 JIPBP 16
2 | IIpaBuna cioxeHus 1 yMHOXKeHus. Pazmenienus, 1 OK12
MEpPECTaHOBKU U COUYETaHUs 0€3 MOBTOPEHU U C OK13
TTOBTOPEHHSIMH.
3 | ®opmyna 6uHoma HetoToHa. CBolcTBAa OMHOMHATIBHBIX 1
K02 puImeHTOB.
4 | Tpeyronbnuk [lackais. 1
IIpakTH4yeckue 3aHATHS 4 [TPy99-1TPy 104 OK 01 [To3sH
No46 Pemenne KoMOMHATOPHBIX 3a/1a4. 3aa4H HA MMOJCYET YUCIa 2 JIP2.1, JIP6.1, JIP7.1 | OK 03 JIPBP 4.2
pa3MelIeHn, MepecTaHOBOK, coyeTaHuil. Pemenue 3agad Ha MPO1, MP04, OK 04 JIPBP 15
nepedbop BapuaHTOB. MP13, MP16, MP21 [ OK 09 JIPBP 16
Ned47 Pemienne 3anau Ha Temy «bunoma Herotona. TpeyronbHuk 2 OK12
[Tackayispy OK13
CamocTrosiTeibHast padoTa 4 ITPy99-11Py104 OK 01 ITozH
Ne6 CocraBuTh M pemuTh 3a1a41 Ha IPUMEHEHUE DIIEMEHTOB 4 JIP2.1, JIP6.1, JIP7.1 | OK 03 JIPBP 4.2
KOMOMHATOPHUKHI MPO1, MP04, OK 04 JIPBP 15
MP13, MP16, MP21 | OK 09 JIPBP 16
OK12
OK13
Tema 3.2 Conepxanue yaeOHOTo MaTepuana 8
Cayuaiinbie 1 | Ciyqaiinble BEIMYMHBI U UX YUCIIOBBIE XapaKTEPUCTUKH. 1 ITPy105-11Py108 OK 01 ITozH
BEJMYMHbI U 32AKOH Teopembl BEpOSITHOCTEH COOBITHIA. JIP1.1, JIP4.1, JIP8.1 | OK 02 JIPBP 4.2
00JILIINX YK Ce. 2 | JuckpeTHble 1 HENIPEPHIBHBIE CIyYaiiHbIE BEIMUMHBI. 3aKOH 1 MPO02, MPOS5, OK 03 JIPBP 15
pacnpeeneHus. MP11, MP14, MP20 | OK 04 JIPBP 16
3 | YucnoBble XapakKTEPUCTUKN JUCKPETHOM CIlydailHOM 1 OK 09
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BEJINYMHBI. OK12
4 | CoBmecTHbIe pactipenenenus. Teopus rpados. Teopus 1 OK13
MHOXECTB
5 | Cratuctuka. Bei6opka. YacToTa. 1
6 | [IpencraBneHue TaHHBIX (TAOJIMIbI, TUArpamMMbl, TpaduKy). 1
7 | Cpennee apudmMeTHIeCcKOe, BBIOOPOUHAS AUCIICPCHS, 1
BBIOOPOUHOE CpeHee KBAAPATHUECKOE OTKIOHEHHE.
8 | bunapnas cimyuaiiHas BelMuuHa, pacnpesesnenue bepHymm. 1
I'eomeTpuueckoe pacnpenenenre. buHoMuanbHOE
pacrpeieleHue 1 ero CBOMCTBa

IIpakTn4yeckue 3aHsATHS 8 [TPy105-ITPy108 OK 01 [To3H
Ne48 Brruncienne BEpOSTHOCTEN B OIIBITAX C PABHOBO3MOXHBIMU 2 JIP1.1, JIP4.1, JIP8.1 | OK 02 JIPBP 4.2
AJIEMEHTAPHBIMU UCXOJIAMH. MPO02, MPO5, OK 03 JIPBP 15
No49 3anaum ¢ mpodecCHoHATBHON HAINTPaBIECHHOCTHIO. 2 MP11, MP14, MP20 | OK 04 JIPBP 16
No50 Pemenue 3amau Ha TeMy «OJIEMEHThI MaTeMaTHYECKOW 4 OK 09
CTaTUCTUKI OK12
Koncyabranuum (1 cemectp) 4
KoncyabTanum (2 cemectp) 4
IIpome:xyTounas arrectanus (3x3ameH 1 cemecTp) 4
IIpomexyTouyHas arrecTanus (3K3aMeH 2 ceMecTp) 4

Bcero 312
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4. YCJIOBUSA PEAIN3ALINU TPOI'PAMMBI YYEBHOI'O IPEJIMETA

4.1. Peasm3anusi mporpaMMbl JMCUMINIMHBI TPpe0yeT HATMYHA Y1eOHOro

Kaounera «MareMaTuKa».

O6opynoBanue yueOHOro KabuHeTa:

- IOCaJI0YHbIE MECTA MO KOJIMYECTBY O0yJaAIOUTUXCS;
- pabouee MeCTO MpernoaBaTes;

- KOMIUICKT y4eOHO-HAIISITHBIX TTOCOOUIA;

- KOMIUICKT JICKTPOHHBIX BHIEOMATEPHUAIIOB;

- 33JIaHMS JJ1S1 KOHTPOJIBHBIX PaboT;

- IpoeCCUOHATILHO OPUEHTUPOBAHHBIE 33/IaHHS;

- MaTepualbl SK3aMeHa.

TexHaudeckne cpencTBa 00yUIeHUS:

- TIEPCOHAIBHBIA KOMIIBIOTEP C JIMIICH3UOHHBIM ITPOTPAMMHBIM
o0OcCIICUCHHUEM;

- IPOEKTOP C IKPAHOM.

3aJiel;
bubnuoTreka, YNTAIBHBINA 341 C BBIXOJIOM B ceTh MIHTEpHET.

Nudpopmanuonnoe odecreyeHne 00y4eHust

OcHOBHbIE HCTOYHUKH
1. AnekcannpoB, A.Jl. Marematuka: anreOpa W Hayaja MaTeMaTHYECKOTO
aHanuza, reomerpus. ['eomerpus. 10-11 xmaccel: yueOHuk / A.Jl. AJleKkcaHJIpoB,
JILA. Bepuep, B.1. Peokuk. — M.: U3narensctBo «IIpocBemenuey, 2020. — 257 c.
2. Anmumog III.A. Anrebpa u Hayana MaTeMaTH4YeCKOro aHaiauza: Y4ueoHuk 10—11
kinaccel/ [LII.A. Amumor, FO.M. Komsarun, M.B. TkaueBa u ap.]— M.
[Ipocsemenue, 2016. — 463 c.
3. Atanacan JI.C. MaremaTtuka: anrebpa ¥ Hadaja MaTEMaTHYECKOTO aHaIM3a.
['eomeTpus. I'eomerpust (6a3oBbIi W yrinyOsieHHbIH ypoBHHM). 10—11 kmaccel/
[Atanacsu JI.C., byry3oB B. ®@., Kagomuer C.b. u ap.] — M. : IIpocsemienue,
2020. —255 c.
4. bammakoB M.M. MaremaTuka: ydeOHUK I YUPEKISHUNH HA4. W Cpell. mpod.
oOpazoBanusa / M.W. bammakoB. — 5- € uza. , ucrp . — M. : I3gaTenbckuil HEHTP
«Axagemus» , 2021 . — 256 c.
5. bammakoB M.M. MaTtematuka: ajireOpa 1 Hayajla MaTeMaTHYECKOIO aHaJn3a,
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reomeTpusi: COOpHUK 3a1ad MpO(HUIBHON HaNpaBIEHHOCTH: ydel. mocolue st
CTYJIEHTOB MPO(PECCUOHAIBHBIX 00pa30BaTEIbHBIX OpraHu3alii, OCBAaWBAIOIIMX
npodeccun u cnenuanbHoctu CIIO /M.U. bammakos. — M. : Akagemus, 2021 . —
204c

6. Mopakosuu, A.I'. Maremaruka: anredpa v Hayajaa MaTeMaTHYECKOTO aHaJM3a,
reomerpus. 10 xmace: B 2 uw. Y. 1. VYuebHuk s ydammxcs
oOureoOpa3zoBaTeabHbIX yupexaeHuil (mpoduibHbiil ypoens) / A.I'. MopakoBuy,
I1.B. CemeHOB. - M.: MHuemo3una, 2020. - 457 c.

7. Mopakosuy, A.I'. Maremaruka: anreOpa 1 Hadajga MaTeMaTUYECKOIO aHaIu3a,
reometpuss. 11 kmacc: B 2 4. Y. 1. VYueGHuk mId  yyamuxcs
o0mieoOpa3zoBaTeIbHBIX yupexkaenuit (mpoduibHbiii ypoeHs) / A.I'. Mopakosuy,
I1.B. Cemenos. - M.: Muemo3uHa, 2020. - 351 c.

8. MopakoBuu, A.I'. Anre6pa u Hayana maTemaTudeckoro aHanmsa. 10 kiacc: B 2
y Y. 2. 3BagauHuk I ydamuxcs 00I1eoOpa3oBaTEeNbHBIX  YUPEKICHUMN
(npodunbHbIit ypoBeHs) /A.I'. Mopakosuy, JI.O. [Jenumesa, JI.W. 3BaBuu [u ap.] -
M.: Muemo3suna, 2020. - 336 c.

9. MopakoBuu, A.I'. Anre6pa u Hauana MatemaTudeckoro aHanuza. 11 kmacc: B 2
y Y. 2. 3BagauHmk QI ydamuxcs 00I1eoOpa3oBaTEeNbHBIX — YUPEIKICHUMN
(npo¢unbHelii ypoBenb) / A.I'. Mopakosuu, JI.O. Jlenumesa, JI.M. 3BaBuu [u
1p.],- M.: Muemosuna, 2020. - 137 c.

JlonotHUTE IbHbIE HCTOYHUKH
10. I'puropreB C.I'. Maremartuka s npodeccuil U CrenuaibHOCTeN COIMaIbHO-
HDKOHOMHUYECKOTO Tpoduiiss: ydyeOHUK s CTyA. YUYpeKIeHUuW cpea. mpod.
O6pazoBanus/ C.I'. I'puropses, C.B. WBonaruna; nox pen. B.A.I'yceBa — M.:
N3narenbckuil HeHTp «Axagemus», 2015.
11. Konsirun FO.M., TkaueBa M.B, ®enepoa H.E. u np. Marematuka: anredpa u
HayaJla MaTeMaTUYEeCKOro aHanuza. Anredpa ¥ Hayala MaTeMaTUYeCKOro aHaIu3a
(6a3o0BbIl 1 yriyOsneHHsl ypoBHu). 10 kiace / mox pea. A. b. XKuxkuenko. — M.,
2020.
12. Konssrun FO.M., TkaueBa M.B., ®eneposa H.E. u np. Maremaruka: anrebpa u
Hayajga MaTeMaTUYeCKOro aHajau3a. Anredpa W Hayajga MaTeMaTUYECKOro aHaIn3a
(6azoBbii M yrayoOnenHblil ypoan). 11 kmace / mox pen. A. b. Xwkuenko. — M.,
2020.
13. UrnateeBa E.C, COOpHUK METOAMYECKUX YKa3aHUH MO BBHIMTOJTHEHUIO
MPaKTHYECKUX PaboT cTyaeHTaMHu 1o aucnumummae «Matematukay/ TMK, 2022.
14. bammakoB M.I. Maremarnka: KH.JJIs IpemoaBaTess: MeToa.mocoodue.-M.,
2022.
15. bammmakos M.U., Lpranos 1.M. MeToandeckoe mocodue i1 HOATOTOBKU K
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EI'D. — M., 2020.

CaiiThl M 3J1IeKTPOHHBbIE MOCOOUS M0 MaTeMaTHKe:
16.Bcepoccuiickue MHTEPHET-0IUMITAAIBL. [ DIEKTPOHHBIN pecypc]- Pexxum
noctymna: https://online-olympiad.ru / (12.07.2021).
17.Equnas komiekuust HudpoBbIX 00pa30BATENbHBIX PECYPCOB. [ DIEKTPOHHBIN
pecypc] — Pexxum noctyma: http://school-collection.edu.ru / (08.07.2021).
18.Uudopmanmonnas cucremMa «EamHoe OkHO mocTyma kK 00pa3oBaTelbHBIM
pecypcam». [DnekTpoHHbId pecypc] — Pexxum noctyma: http://window.edu.ru /
02.07.2021).
19.Hayunas snexkrponHnas 6ubnuorexa (HOb). [Dnexkrponnsiii pecypc] — Pexxum
noctymna: http://www.elibrary.ru (12.07.2021).
20.OT1kpbITHIN KOITEXK. MaTtematuka. [ DeKTpOoHHbIN pecypc| — Pexxum gocrymna:
https://mathematics.ru / (08.06.2021).
21.I1loBTOpHUM MaTeMaTukKy. [ DJIEKTPOHHBIN pecypc] — Pexxum noctyma:
http://www.mathteachers.narod.ru / (12.07.2021).
22.CripaBOYHUK IO MaTEMATHUKE ISl IIKOJIBHUKOB. [ DNEKTPOHHBIN pecypc| —
Pexxum noctyna: https:// www.resolventa.ru/demo/demomath.htm / (12.07.2021).

23.Cpennsia MaTeMaTUuecKasi MHTEPHET IIKoJIa. [ DJIEKTPOHHBIN pecypc]| — Pexum
noctymna: http://www.bymath.net / (12.07.2021).

24 .denepanbubiii moptan «Poccuiickoe o0pa3zoBanuey. [ DIEKTPOHHBIN pecypc] —
Pexxum nocryna: http://www.edu.ru/ ( 02.07.2021).

25.®enepalibHbIN HEHTP UHPOPMALIMOHHO-00PA30BATEIBHBIX PECYPCOB.
[DnexTponHHBIN pecypc] — Pexxum qoctyma: http://fcior.edu.ru/ ( 01.07.2021).
26.Maxkapos, C.l1. MaremaTuka /uis 5KOHOMHUCTOB: yueOHOe mocoOue / Makapos
C.1. — Mocksa: KuoPyc, 2022. — 263 c. [OnekrtpoHHblii pecypc| — Pexum
noctyma: https://book.ru/book/941744 (29.09.2021)..

27.Kopones, B.T. Marematuka sl HeMaTeMaTHYECKHUX CICIUATIBHOCTEH U
Harnpasiiennii: yueOnuk / Kopones B.T. — Mocksa: KnoPyc, 2022. — 218 c. —

[OnekTpoHHBIi  pecypc] — Pexmm gocryma:  https://book.ru/book/942444
(29.09.2021).
28.bammMakoB, M.M.Marematuka. [Ipaktukym: ydeOHO-IIpakTH4YeCKOe mocooue /
bammakos M.M., Ourmna C.b. — MockBa: KuoPyc, 2021. — 294 c.
[OnekTpoHHbIi pecypc] — Pexum gocryma:  https://book.ru/book/939104
(29.09.2021).

29.I'yceBa, H.N.COopHuk 3anau mno reomeTpun B 2-x yacTsax. Yacte 1: yueOHoe
nocobue / 'yceBa H.U., Jleancosa H.C., Tecns O.FO. — Mocksa: KnoPyc, 2021.
— 527 c. [OnexTponnbiit pecypc]| — Pexxum gocryna: https://book.ru/book/938044

(29.09.2021).
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30.'yceBa, H.M.COopHuK 3amau 1o reomeTpun B 2-x yacTsax. Yacte 2: yyeOHOe
nocobue / I'yceBa H.U., Jlenucora H.C., Tecnst O.FO. — Mocksa: KuoPyc, 2021.
— 528 c. [DnexTponnsii pecypc]| — Pexxum goctyna: https://book.ru/book/938045
(29.09.2021).

31. lenexxkuHa, M.E.Teopuss BEpOsATHOCTEM M MareMaTU4eCcKash CTAaTUCTHUKA B
Bompocax M 3anayax: ydeOnoe mocobue / [enexxkmna W.E., Crenmano C.E.,
[piranok M.1. — Mocksa: KuoPyc, 2021. — 254 c. — [DnekTpoHHbII pecypc] —
Pexxum nocryna: https://book.ru/book/938240 (29.09.2021).

32. bammakoB, M.M. Maremartuka: yuyeOnuk / bammakoB M.M. — Mocksa:
KunoPyc, 2020. — 394 c. [OnekrpoHHblii pecypc] — Pexum npocryna:
https://book.ru/book/935689 (29.09.2021).

33. Cenpix, M.}O. Maremaruka: yueOnuk / Cempix W.FO., Kpupomamor C.A.,
[IleseneB A.FO. — Mocksa: KnoPyc, 2019. — 719 ¢. — [DOnexTpoHHbIN pecypc] —
Pexxum nocrtyna: https://book.ru/book/929527 (29.09.2021).
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5. KOHTPOJIb U OIEHKA PE3YJIbTATOB
OCBOEHUSA YYEBHOI'O IPEIMETA
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HaunmeHnoBaHue 00pa3oBaTebHBIX

pe3yiabtatoB ®I'OC COO

(mpeaMeTtHbIe pe3yabTathl —11Py )

MeToabI OLIEHKH

[Py 01 [ cBOGOIHO OTIEPUPOBATH MOHATHIMHU: - BBINIOJIHEHUE U 3allUTa IPE3CHTAlUH,
paInoHaIBHOE YUCIIO0, OECKOHEYHAS - MOATOTOBKA pedepara.
nepuoIuueckas ApoOk, MPOLEHTHI,

UPPaLMOHAIIBHOE YHUCIIO, MHOJKECTBA
palMOHAIbHBIX U JEHCTBUTEIBHBIX
4KCell, MOLYJIb IEUCTBUTEIBHOIO
4HCIIa;

[1Py 02 | npumMeHATh APOOU U MPOLICHTHI IS - BBIIIOJIHEHUE U 3alllUTa IPE3CHTaLUHY,
pelIeHns IPUKIAHBIX 3a7a4 U3 - TOJATrOTOBKACOOOIICHHIA;
Pa3IM4YHBIX OTpaciiell 3HAHUU U - JK3aMEH
peaJIbHOM JKU3HY,

[TPy 03 | mpumeHATh NpUOTMKEHHBIE - BBITIOJTHEHUE KOHTPOJILHOU PabOTHI,
BBIYMCIICHUS], IPaBUIJIa OKPYTJICHHUS, - YCTHBIH OIIpoC,

IIPUKUJKY U OLICHKY pe3yJbTaTa - TECTUPOBAHHUE.
BBIYHCJICHMI;

[Py 04 | cBOGOIHO ONIEPUPOBATH MOHATHEM: - BBITIOJTHEHUE KOHTPOJILHOU PabOTHI,

CTEIEHb C LEJIBIM TOKa3aTeleM, - YCTHBIH oIpoc,
UCIOJIb30BaTh MOAXOIAILYIO GOpMY - TECTUPOBAHHUE;
3aMyCu JEMCTBUTEIBHBIX YUCEI JUIs -3K3aM€eH.
pEILIeHNs MPAKTUYECKUX 3a7a4d U

IIPE/ICTaBJICHNS] JaHHbBIX;

[TPy 05 | cBOGOIHO OTIEpPUPOBATH MOHITHEM: - YCTHBIH OIpocC,
apudmeTnyecKkuil KOpeHb HaTYpaJIbHON - TECTHPOBAHUE,
CTCIICHU; - IOJITOTOBKA COOOIIECHUH

[1Py 06 | cBOGOJHO ONEpUPOBATH MOHATHEM: - BBITIOJIHEHUE NPAKTUYECKON PabOTHI,
CTEINEHb C PALlMOHAIBHBIM - BBITIOJTHEHUE KOHTPOJILHOU PabOTHI,
MoKa3aTesemM; CBOOOIHO ONepHUpPOBAThH - YCTHBIH oTpoc,

MOHATHAMM: JIOTapu(M YuCIa, - TECTUPOBAHUE,
JIECSITUUHBIEC U HATypaJIbHbIE - BBITIOJIHEHUE U 3alllMTa MPE3eHTaluH,
JorapupmMbl; - IIOJITOTOBKACOOOILIEHUI];

ITPy 07 | cBOGOIHO ONIEpUPOBATH MOHATUAMHU: - BBITIOJTHEHUE NPAKTHYECKON PabOTHI,
CHUHYC, KOCHYC, TAHT€HC, KOTAHI'€HC - BBITIOJTHEHUE KOHTPOJILHON PabOTHI,
YHCIOBOTO apryMEHTA, - YCTHBIH OIIPOC,

OIIEpUPOBATH MOHATUSAMU: APKCUHYC, - TECTUPOBAHUE.
aApPKKOCHHYC ¥ apKTaHI'€HC YUCIIOBOTO
apryMeHTa.

[TPy 08 | cBOGOIHO ONIEpUPOBATH MOHIATUAMHU: - BBITIOJTHEHUE NPAKTHYECKON PabOTHI,

HaTYpaJIbHOE U LIEJI0€ YUCIIO, - TECTUPOBAHUE,
MHO’K€CTBA HATYPaJIbHBIX U LEJIBIX - IOJITOTOBKA COOOIIEHUH
4lCeJl, UCTI0JIb30BaTh PU3HAKU

nenumoctu neabix yuces, HO nu HOK
HaTYpaJIbHBIX YMCEN AJIS PELEHUS
3a]a4, IPUMEHsITh anroput™ EBkinuaa;

ITPy 09 | cBoOOaHO ONIEPUPOBATH MOHATHEM - BBITIOJTHEHUE TTPAKTUYECKON PaboTHI,
OCTaTKa [0 MOAYJIIO, 3aIIUCBIBATH - BBITIOJTHEHUE KOHTPOJILHON pabOTHI,
HaTypaJIbHbIE YNCIIA B PA3JIMYHBIX - YCTHBIH OTIpoc,

MO3ULMOHHBIX CUCTEMAX CUUCIICHUS; - TECTUPOBAHUE,
-3K3aME€H
[Py 10 [ cBOGOIHO ONIEpUPOBATH MOHATHIMMU: - BBIIIOJIHEHUE MPAKTUYECKON paboThI,

KOMIIJICKCHOC YHCJIO 1 MHOXKECTBO
KOMIUJICKCHBIX YUCCII, IPCACTABJIATD

KOMIUJIEKCHBIC YUCJIa B aJireOpanyeckon

U TPUTOHOMETpUYECKOi popme,
BBITIOJTHATH apu(METHUECKUE OIepaluu
C HUMH U U300paXkaTh Ha
KOOPAMHATHOW INIOCKOCTH.

- BBITIOJTHEHUE KOHTPOJILHOU PabOTHI,
- YCTHBIH OIIpOC,

- TECTHUPOBAHUE,

- BBITIOJTHEHUE U 3alllUTa MPE3CHTAINH,
- MOATOTOBKA pedepara u COOOIIECHU;
- OK3aMCH




[1Py 11 | npumMeHATH pa3aIu4HbIE METOABI - BBITIOJIHEHUE NPAKTUYECKON PabOTHI,




Ipunoxenue 1
IIpuMepHasi TeMaTHKa MHAMBUAYAJbHBIX IPOEKTOB MO MpeIMeTy

1. ABTomaru3anus ydera u oOpabOTKHU JaHHBIX.

2. Pa3paboTtka pemakropa Web-cTpanull ¢ ucmoiab30BaHueM php.

3. Pa3paboTka npuiioKeHUs JJ1s MIOTOKOBOTO BOCIIPOU3BENCHUS BUACO(DAIIIOB.
4. ABTOMaTu3aIysa MOHUTOPUHTA JAHHBIX JIJIs POU3BOJICTBA (DTOPCOJICH.

5. Ananu3 Bo3nercTBUs HHTEp(deiica mporpaMM Ha COCTOSIHHE TOJIb30BaTE.
6. OnTuMH3anys DapauIeIbHbIX AITOPUTMOB Ha OCHOBE MATPUI] CMEKHOCTH U
CJIEIOBAHUSI.

7. Pa3paboTka dKCIIEPTHON CUCTEMBI MO TUArHOCTHKE O(PUCHOTO 000PYIOBaHUS.
8. AJTUKBOTHBIEC IPOOH.

9. Apudmeruka octaTkoB. CpaBHEHHS IO MOJYJIIO.

10. be3 MepHOI TMHENKH, UIIK U3MEPEHUE TOJIBIMA PYKAMHU.

11. BeICTpBIil cCUET — JErKO U IpocTO!

12. B nouckax onTUMaIbHbBIX PEIICHU.

13. Be3necymas MaremaTuka.

14. Benukune 3agauu.

15. Buapl 3a1a4 Ha TOTMYECKOE MBILLICHUE.

16. Bce ecTp uncno.

17. 'apMOHHS M1 MATEMATHKA.

18. 3amaun HAa ONITUMH3AIHIO.

19. 3agaun Ha cBekEeM BO3IyXeE.

20. 3auem 4eJIOBEKY HY>KHbI U3MEPEHHUSI B pa3HbIE BpeMeHa?

21. 3HakoMoO€ U HeE3HaKoMoe Marndeckoe yucio [1u.

22. KpbLiaTble MaTEMAaTUUECKUE BBIPAKEHUS.

23. Kypbe3ssbl, cohu3mbl, apagoKCchl B MATEMATHKE.

24. MaremMaTH4ecKOe MOJICITMPOBAHUE U €r0 MPAKTUYECKOE MPUMEHEHUE.

25. OnTuyecKue WUTI03UU U UX IPUMEHEHHE.

26. OpHaMEHT KaK OTIIEYaTOK JyIIX HApOJa.

27. IlpakT4eckre COBEThl MATEMATHUKOB.

28. Ilpenanbs crapuHbl 1anékoi (peleHne CTapuHHbBIX 3371a4).

29. [1pubopbl, UHCTPYMEHTHI U TPUCIIOCOOJICHUS 111 BBIYUCICHUM.

30. CaMoe UHTEPECHOE YHUCIIO.

31. CekpeT yCneuHoro pemeHus 3aaay.

32. CeMb BeIMYalIINX 3araJloKk MaTEMATHKU.

33. Cepbe3HOE U KYpbE3HOE B UUCIAX.

34. dunocodckas TaitHa YHUCEIL.

35. dunocodckue acIeKThl MaTeMaTHKH.

36. Uucna ¢ coOCTBEHHBIMU UMEHAMH.

37. Hucno, kotopoe Oosbiiie BeeneHHOM.
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IIpunoxenue 2

Cunxponusanus oopasoBareabHbIX pe3yjbTaToB PI'OC COO 1 ®I'OC

CI1O0

HaumenoBanue OK, IIK
coritacuo ®I'OC CI1IO

HanMeHoBaHMe THYHOCTHBIX
pe3yabrTatos (JIP)
coraacio ®IrocC COO

HaumeHnoBanue
MeTtanpeametTHoix (MP)
pe3yJibTaTOB

corsacao PIoC COO

OK 01

[ToHuMaTh  CYIIHOCTh U
COIMAJIBHYI0 ~ 3HAYMMOCTH
CBOEH Oymy1iei
npodeccun, TMPOSBIATH K

HEU yCTOWYUBBIN UHTEPEC.
OK 02

ITonnmars U
aHaJIN3UPOBaTh BOIPOCH]
LIEHHOCTHO-

MOTHUBAIIMOHHOM C(hephl.
OK 14

OpraHu3oBbIBAThH CBOIO)
KU3Hb B COOTBETCTBUU ¢
COILIMAJIBHO 3HAYUMBIMH
MPeICTaBICHUSIMU 0
3I0pPOBOM 00pase KU3HH,

MO IEPKUBATH JOJIKHBIN
YPOBEHB bu3nveckoi
MOATOTOBJICHHOCTH,
HEOOXOIUMBII UTS
COLMAIIbHOU 7
npodeccruonanbHOM
JESITENIbHOCTH.

IIK 1.1.

@opMHUPOBATh  AIITOPUTMBI

pa3paboTKy MPOrpaMMHBIX
MOJIyJIEN B COOTBETCTBUU C
TEXHUYECKUM 3aJJaHHEM.
MK 1.2.

PazpabarteiBath
NporpaMMHBIE  MOJYJIU B
COOTBETCTBUH 0

TEXHUYECKUM 3aJJaHUEM.
IIK 1.3.

BeinonsaTe OTJAJIKY
OPOTrpaMMHBIX MOAYJIEH C
UCIIOJIb30BaHUEM
CHeLUaIN3UPOBAHHBIX
HPOTrPAMMHBIX CPE/ICTB.

JIP 1.1

c(hOpMHUPOBAHHOCTH IPAKIAHCKOM
MO3ULIUK 00YUaIOIIErocs Kak
AKTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCUICKOT0 00IIecTBa,
MPEJICTABICHUE O MAaTEMAaTHIECKHIX
OCHOBax ()YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SIBJICHUIA,
HpOLETYpP TPAXKIAHCKOTO
obmecTBa (BBIOOPHI, OMTPOCHI U
JIpyroe), yMeHue
B3aMMOJIECTBOBATH C
COLIMAJIbHBIMU UHCTUTYTaMH B
COOTBETCTBUU C UX QYHKIIHSIMH H
Ha3HAYCHHEM,;

JIP 4.1

ACTETHUYECKOE OTHOILIEHUE K MUPY,
BKITIOYAsi ICTETUKY
MaTeMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB,
3a/1a4, peLICHNM, pacCyKICHHH,
BOCTIIPUUMYHBOCTD K
MaTeMaTUYECKUM acleKTam
pa3IMYHBIX BUIOB UCKYCCTBA;

MP 15

BOCIIPHHUMATh 17
GbopMyJIUpOBaTh CYXKICHHUS B
COOTBETCTBHH C YCIOBUSMU H
LICIISIMH 001IeHUS, SICHO |
TOYHO, TPAaMOTHO  BBIPAXKATh
CBOIO TOYKY 3PEHHSI B YCTHBIX

u MUCHMEHHBIX TEKCTax,
JaBaTh TMOSICHEHUS TI0  XO.Y
peleHus 3aja4H,
KOMMECHTHUPOBATh MOJTyYCHHBIH
pe3yJIbTar;

MP 16

B X0/1€ 00CYX/IEHUS 33/1aBaTh
BOTIPOCHI o CYILIECTBY
o0cyxxaaemMoi TEMBI,

poOJIEMBI, perIaeMon 3a1a4u,

BbBICKa3bIBAaTh nacu,
HaIleJICHHbIE Ha TIOKCK
pelmcHusA, COIOCTABIATH CBOH
CYXKIICHHUSI C  CYXICHHIMH
JpyTuX Y4YaCTHHKOB  JHajora,
0OHapyXMBaTh  paszInyue u
CXOJICTBO TIO3HIINH, B
KOPPEKTHOM bopme
dbopmynupoBaTh  pa3HOTJIACHS,
CBOUW BO3pPaKECHUS;

MP 20

NPEBUICTh TPYJHOCTH,
KOTOpbIE MOTYT  BO3HHUKHYTH

IIpu pCUICHUHA 3aJla41, BHOCUTDH

KOPPEKTUBHI B JIeATEIIbHOCTH
Ha OCHOBEC HOBBIX]
00CTOSTENLCTB, JIaHHEIX,
HalJIeHHBIX OIINOOK,

BbISIBJICHHBIX pr,I[HOCTeI;'I;

MP 21

OLICHUBATH COOTBETCTBHUEC
pe3yjibTara Ueiii U yCJIOBHUAM,
00BACHATH IIPUYUHBI

IIK 1.4. HOCTHKEHUS WA
BBITIONHATE  TECTHPOBAHUE HENOCTHIKEHUS pe3yabTaToB
MIPOTPAMMHBIX MOYJIEH. JIeATEIILHOCTH, HaXOJIUTH
IIK 1.5. OIMOKY, aBaTh OIICHKY]
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HaumenoBanue OK, IIK
corsiiacuo ®I'OC CIIO

HaI/IMeHOBaHI/Ie JNYHOCTHBIX
pesyabTaTtos (JIP)
coraacio ®I'OC COO

HaumenoBanue
MeTanpeameTHbix (MP)
pe3yJibTaToB
coraacuo ®I'OC COO

Ocy1iecTBisITH nproOpeTEHHOMY OTIBITY.
pedakTopuHr u
ONITUMU3ALHIO
IPOTrPaMMHOTO KOAA.
IIK 1.6.
Pa3pabatbiBath MOJYJH
IpOrpaMMHOTO
oOecrieueHust it
MOOMJIBHBIX TUIAT(HOPM.
OK 03 JIP 3.1 MP 22
Opranu3oBbIBaTh OCO3HaHME  JYXOBHBIX IICHHOCTEH| MOHUMATh MU HCIOJIb30BATH
COOCTBEHHYIO pOCCUICKOro Hapoja, NpeuMyIlecTBa  KOMaHJIHOU U
JeATEeIbHOCTD, BBIOMpATH CPOPMUPOBAHHOCTD MH/IMBUAYAIbHOM paboThl pH
THUTIOBBIC METO/IbI Y| HPAaBCTBEHHOTO CO3HAHMSI,| pelIEeHUH  y4eOHBIX 3ajau,
CHoco0bI BBINTOJIHEHUS| 3THUECKOTO MOBEJICHU| IPUHUMATh  11€J1b COBMECTHOM]
npoecCUOHAIbHBIX 33a4, | CBSI3aHHOI'O C TPaKTUYECKUM| ICATEILHOCTH, TUTAHUPOBATH
OLIEHUBATh uX| IPUMEHEHUEM JIOCTHIKEHUHN HAyKU | OpraHu3aluio COBMECTHOI
3¢ (HeKTUBHOCTh U JESATENBHOCTBIO y4€HOro, paboThl, pacupeleisiTbh  BH[BI
Ka4yeCTBO. OCO3HaHME JIMYHOTO BKJIaja B pador, JIOrOBapUBaThCH,
HOCTPOEHHE ycToiunBOrol 00Cy*,a1aTh rporecc u
Oyny1ero; pe3ynbraT  paboThl, 0000IIATH
MHEHHS HECKOJIBKUX JTIOICH;
MP 23
y4acTBOBATh B IPYIIOBBIX
dbopMmax paboTsl (00CyXKIeHUS,
00OMEH MHEHH, «MO3TrOBbIE
IITYPMBD» U UHBIE), BBITTOJIHSATH
CBOIO YacTh PabOTHI U
KOOPJAWHUPOBATH CBOH
JIeMCTBUSA C IPYTHMU YJIeHaMHU
KOMAaH/IbI, OLICHMBATH Ka4eCTBO
CBOETO BKJIa/1a B 001U
MPOIYKT 110 KPUTEPHUSIM,
c(hOopMyIMPOBAHHBIM
YYaCTHUKAMU
B3aUMOJICHCTBUS.
OK 04 JIP 2.1. MP 08
[Ipunumars pemenust B cOPMUPOBAHHOCTH POCCUICKOM IIPOBOAMTDH CAMOCTOSITEIILHO
CTaHJAPTHBIX Y| TpaXTaHCKOW WACHTUIHOCTH, CIUTAHMPOBAHHBIN
HECTaHAAPTHBIX YBa)KEHUs K NIPOLIIOMY U HKCIEPUMEHT, HCCIIEeI0BaHNE

CUTyalHsiX, B TOM YHCIE
CUTYyalUsIX PUCKA, U HECTH
3a HUX OTBETCTBEHHOCTb.
OK 05

[IposiBiATH
IICUXOJIOTUYECKYIO
YCTOMYMBOCTD B CII0KHBIX
u 9KCTPEMAJIbHBIX

HACTOAIIEMY POCCUMCKON
MaTE€MaTUKH, LICHHOCTHOE
OTHOIIICHUE K JJOCTUKEHUSIM
POCCHICKHX MAaTEMAaTUKOB U
POCCHIICKOM MaTeMaTUYECKOI
IIKOJIbI, UCIIOJIb30BAHUE ITUX
JOCTHKEHUM B IPYTHX HayKax,
TEXHOJIOTHSIX, chepax IKOHOMUKH;

10 YCTAHOBJICHHIO
0COOCHHOCTEH
MaTeMaTHYECKOr0 00bEKTA,
SIBIICHUS, TIpOIIecca,
BBISIBIICHHIO 3aBUCHUMOCTEHN
MeXy 00bEeKTaMH,
SIBIICHUSIMU, TIPOIIECCAMU;

MP 09
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HaunmenoBanune OK, IIK HaunmeHoBaHHe JUYHOCTHBIX HaumeHoBaHmue
coraacio ®I'OC CI1IO pe3yabtaros (JIP) MeTanpeameTHbix (MP)
coriacuo ®IoC COO pe3yJibTaToB
corsiacio PI'oC COO
CUTYyalHUsIX, JIP 8.1. CaMOCTOSITEIIEHO
MpeayNpeKIaTh ¥ cOpMUPOBAHHOCTH dbopMyIIpoBaTh 0000IIEHUS 1
paspemiath KOH(JIUKTHI B MHPOBO33PEHUS, BBIBOJIBI 110 pE3YyJIbTaTaM

nporecce

npodeccuoHaIbHOU
JIeSITEILHOCTH

OK 08

IIpaBunbHO CTPOUTH
OTHOIIIGHUS C KOJIJIeraMmu,|
c pa3IMYHBIMY]
KaTeTOpUsIMU TpaXkJaH, B
TOM qucie g
MPEACTABUTENSIMHU
Ppa3IUYHBIX
HaIlMOHAJIbHOCTEH u
KoH(peccHii.

OK 09

YcraHaBIuBaTh

MICUXOJIOTMYECKUN KOHTAKT
C OKPYKaIOIIHUMH

COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U
0O0I11eCTBEHHOH NMPaKTHKH,
IIOHMMAaHHE MaTEMaTHYECKON
HayYKH{ KakK c(epbl YeTOBEUECKON
JCSITEIbHOCTH, ATAIOB €&
pa3BUTHUSA U 3HAYUMOCTH JUIB
pa3BUTHS LUBUIN3ALIH,
OBJIAJICHUE SI3BIKOM MaTEMaTUKU U
MaTEeMaTUYeCKON KyJIbTypOH Kak
CPENCTBOM II03HAHMS MUDA,
TOTOBHOCTb OCYILECTBIISATh
IIPOEKTHYIO U UCCIIEI0BATEIBCKYIO
JEATEIIbHOCTh MHIMBUYaJIbHO U B
rpynme.

MPOBEAEHHOTO HAOJIOICHMUS,
HCCIIEN0BaHMs, OLIEHUBATD
JIOCTOBEPHOCTH TOJTYYEHHBIX
pE3yIbTaTOB, BHIBOJIOB U
0000IIIEHNI;

MP 10

MIPOTHO3UPOBATH BO3MOKHO€
pa3BHUTHE TIpoIiecca, a TaKXK¢
BBIJIBUTATh TPEITOIOXKEHHUS O
€ro pa3BUTUU B HOBBIX]
YCIIOBUSIX.

MP 17

MIPEJICTABIISITh PE3YJIbTATHI
peIIeHus 3a/1auu,
IKCIIEPUMEHTA, UCCIICOBAHHUS,
MIPOEKTA, CAMOCTOSATEIBLHO
BbIOMpaTh opmaT

OK 10 BBICTYILICHUS C YYETOM 3a]1a4
AJlantupoBaThCs K MPE3eHTAlUU U OCOOCHHOCTEN
MEHSIOLTIMCS YCIIOBUSIM ayJTUTOPHH.
npodecCuoHaIbHOU

JIESTEITLHOCTH.

OK 11 JIP 7.1. MP 01

CamMocTosATenbHO c(hOpMHUPOBAHHOCTH IKOJIOTUYECXOM | BBISBIATH U XapaKTEpU30BaTh
OTIPENIETSATh 3a/1auy| KyJIbTYypbl, TOHUMAaHUE BIUSTHUS CYILIECTBEHHBIC NMPU3HAKU
npohecCuoHaIBLHOTO ¥ COIMANbHO- YKOHOMUYECKUX MaTeMaTHYECKUX O0BHEKTOB,
JUYHOCTHOTO pa3BUTHSL| TIPOIIECCOB HA COCTOSIHHE MOHSITUM, OTHOIICHUN MEXTY
3aHUMAThCS MPUPOJTHON U COIIMANTBHOM Cpelibl, | MOHATHAMH, POPMYITUPOBATH
caM000pazoBaHUEM, OCO3HaHUE TII00aTHHOTO XapaKTepa | ormpenencHus MOHSITHH,
OCO3HaHHO TUTAHUPOBATH JKOJIOTMUYECKUX Mpobem, YCTaHABIIMBATh CYIIECTBEHHBIN
MOBBIIICHHUE OpUEHTAILIUM HA PUMEHEHUE MpHU3HAK KIACCU(PUKAINH,
KBATH(PUKAIIAH. MaTeMaTHYeCKNX 3HAHWUH IS OCHOBaHHS U1 0000IIEHUS U
OK 12 peneHus 3a1a4 B 001acTH CpaBHEHMUS, KPUTEPUH
BeImtonsATh OKPY’KaroIIeH cpelpl, [IPOBOAVMOI0 AHAJIN3A;
npodeccruoHanbHbIE IJIJAHUPOBAHUE TTOCTYIIKOB U MP 02

3a/1aud B COOTBETCTBUU (| OLIEHKHU MX BO3MOKHBIX BOCIIPUHUMATB,

HOpMaMu MOpaJH, MOCIEACTBUIA sl OKPY>KaroIIeit dbopMynupoBaTh 1

po(hecCHOHATLHOM dTUKU
U CIIy>ke0OHOT'0 STUKETA.
OK 13

[IposiBNIATE  HETEPNUMOCTH
K KOPPYHILIMOHHOMY]
MOBEICHUIO,  YBa)XKUTEIIBHO

OTHOCUTBCSI K TIpaBy U
3aKOHY.

Cpe/bl;

peoOpa30BbIBATH CYXKICHHUS:
YTBEPIUTEIILHBIC H
OTpULaTeNbHbIE, eAUHUYHbBIE,
YacCTHBIC U 00IINE, YCIOBHBIE;
MP 03

BBISIBJISITH MATEMaTHYECKHE
3aKOHOMEPHOCTH, B3aMOCBSI3U
U IpOTHBOpeYHs B (pakTax,
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HaumenoBanue OK, IIK
corsiiacuo ®I'OC CIIO

HaI/IMeHOBaHI/Ie JUYHOCTHBIX
pesyabraros (JIP)
coraacuo PI'oC COO

HaumenoBanue
MeTanpeameTHbix (MP)
pe3yJibTaToB
coraacuo ®I'OC COO

JTAHHBIX, HAOIIOICHHUSIX U
YTBEP)KICHHSAX, TTPEIaraTh
KPUTEPUHU JJIs1 BBISBICHUS
3aKOHOMEPHOCTEN U
IIPOTUBOPEYMIL;

MP 13

CTPYKTYypUPOBATh
MH(OPMALIUIO, TIPE/ICTABIISATH
e€ B pa3NUYHBIX popMax,
WITIOCTPUPOBATH I'padUuecKy;
MP 14

OLIEHUBATh HAIEKHOCTD
UHPOPMALIUH TI0
CaMOCTOSITENILHO
chopMyIIMPOBAHHBIM
KPUTEPHSIM.

MP 19

BJIaJIeTh HaBbIKaMH
MO3HABATEIBbHON pedrexcun
KaK OCO3HaHMsI COBEPIIIaEMBbIX
JIEUCTBUNA U MBICIIUTEIIbHBIX
HPOLIECCOB, UX PE3YIbTATOB,
BJIa/IETh CIIOCOOAMHU
CaMONPOBEPKU, CAMOKOHTPOJIS
Ipolecca 1 pe3yJbrara
peleHns MaTeMaTHYeCKOM

3a]a4H;
OK 07 JIP 5.1 MP 04

Hcnonws3oBats c(OpMHUPOBAHHOCTh YMEHUS JlenaTh BBIBOJIBI C
UHPOPMALMOHHO- OPUMEHSTh MaTeMaTHYECKHe HCTIOJIb30BaHUEM 3aKOHOB
KOMMYHHKAIIMOHHBIE 3HAHUA B UHTEpECax 3J0POBOIO U | JIOTWKH, JE€AYKTUBHBIX U
TEXHOJIOTUH g Oe3omacHoro odpasa >KU3HHU, MHTyKTHUBHBIX
npodecCHOHaNTBHOM OTBETCTBEHHOE OTHOILEHUE K YMO3aKI4YEeHUH,
JeSITebHOCTH. CBOEMY 3/I0pOBBIO (310pOBOE YMO3aKIIIOYEHUH 110 aHaJIOTUH;
OK 08 MUTaHue, cOATAaHCUPOBAHHBIN MP 05

OcymiecTBISITh MOUCK Y| peXUM 3aHATHI U OT/bIXA, IIPOBOAMTH CAMOCTOSITEIILHO
UCIIOJIb30BaHUE peryisipHas pu3nuecKas JI0Ka3aTeIbCcTBa

uHpopMaluy, AKTHUBHOCTH), (PU3UIECKOE MaTeMaTHYECKUX
HEo0X0IMMon JU1s] COBEPILIEHCTBOBAHME IIPU 3aHATHSX | yTBEpXKIEHHUH (IpsSMBbIe U OT
3P PEKTUBHOTO CHIOPTUBHO-03/J0POBUTEIBHOM IIPOTUBHOI0), BEICTPAUBATh
BBITIOJTHEHMSI JESATENBHOCTBIO; apryMeHTalI0, IPUBOJAUTH
npodeccuoHanbHbIX 3a1a4, | JIP 6.1 [IPUMEPBI U KOHTPIIPUMEDPBIL,
npoQecCuoHaIbHOTO Y| TOTOBHOCTb K TPYAY, OCO3HaHUE 000CHOBBIBAaTh COOCTBEHHBIE
JMYHOCTHOTO Pa3BUTHS. [IEHHOCTHU TPYIOJIIO0MSI, UHTEPEC K | CY>KJCHUS U BBIBOJIBI,
CepTU(HKAIHH. pa3nu4HbIM cepam MP 06

poeCCUOHANTLHOM JeSTEIBHOCTH,
CBSA3aHHBIM C MaTEMAaTUKOU U €€
TNPUWIOKECHUSIMHU, YMEHUE

BBIOMPATH CIIOCO0 perieHus
y4eOHOI 3a1aun (CpaBHUBATH
HECKOJIbKO BApUAHTOB
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HaumenoBanue OK, IIK
corsiiacuo ®I'OC CIIO

HaI/IMeHOBaHI/Ie JUYHOCTHBIX
pesyabraros (JIP)
coraacuo PI'oC COO

HaumenoBanue
MeTanpeameTHbix (MP)
pe3yJibTaToB
coraacuo ®I'OC COO

CoBepLIaTh OCO3HAHHbBIN BbIOOD
Oynyieit mpodeccuu u
pean30BbIBaTh COOCTBEHHbBIE
JKU3HEHHBIE IJIaHbl, TOTOBHOCTh U
CIIOCOOHOCTH K MAaTEMAaTUYECKOMY
00pa3oBaHMIO B caMO00Pa30BaHUIO
Ha MPOTSKEHUU BCEH )KU3HU,
TOTOBHOCTh K aKTUBHOMY YYacTHIO
B PEIICHUH MPAKTUYECKUX 3a]a4
MaTeMaTU4YECKOMN
HaIlpaBJIEHHOCTH;

pelieHus, BeIOupaTh Hanbosee
MOJXOISAIINN C YUETOM
CaMOCTOSITENIbHO BbIJIETIEHHBIX
KPUTEPHUEB).

MP 07

MCIIOJIb30BaTh BOMPOCHI KaKk
UCCIIeI0BaTEIbCKUIM
WHCTPYMEHT MTO3HAHHUS,
(bopMyIHMpOBaTH BOIIPOCHI,
(bUKCHpyFOIINE TPOTUBOPEUNE,
npobieMy, yCTaHaBIMBATh
HCKOMOE U JJaHHOE,
(dbopMHpOBATH THIIOTESY,
apryMEHTHPOBATh CBOIO
MO3ULIMIO, MHEHHUE;

MP 11

BBISIBIISITH I€(UIUTHI
MH(POPMALIUH, JTaHHBIX,
HEOOXOIMMBIX JUI OTBETA Ha
BOINPOC U JUIsl pellIeHHs
3ajauy;

MP 12

BBIOMpPATh HH(OPMAITHIO U3
HCTOYHUKOB Pa3IMUHBIX
THUIIOB, aHAJTM3UPOBATb,
CHCTEMaTH3UpPOBATh U
MHTEPIPETUPOBATH
MH(POPMALINIO PA3TUYHBIX
BUJIOB U (pOPM IpEeCTaBICHUS;
MP 18

COCTaBJIATH IUIAH, aJITOPUTM
pelIeHus 3a1a4u, BHIOUpaTh
croco0 pemieHus ¢ yuéToM
UMEIOLINXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U
KOPPEKTUPOBATH BaPUAHThI
pelIeHui ¢ y4ETOM HOBOU
nHGbOpMAaIUH.
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Ipunoxenue 3

IIpeemcTBeHHOCTH 00pa3oBaTe/bHBIX pe3ybTaToB PI'OC COO

(mpeameTHbIX) ¢ oOpa3oBaTejbHbIMU pe3yiabTaTamMu @I'OC CITIO
(mpodeccroHaTbHO-OPUEHTHPOBAHHAS B3aUMOCBS3h

o0mieoOpa3zoBaTenbHOrO MpeamMera cnennanbHocThio 09.02.07 UndopmannonHbie
CUCTEMBI U MPOrpaMMUPOBaHME)

HaumenoBanue HaumeHnoBanue HaumeHnoBanue HaumeHnoBanue
00menpogpeccuoHaAIbHbIX npogecCHOHAIBHbIX NnpeAMeTHBIX pa3aeyioB/TeM U
JMCHUIJIMH € monayJein (MIK) ¢ pe3yabTratoB ®I'OC padoueit
o0pa3oBaTeIbHBIMH o0pa3oBaTeIbHBIMH COO, nmerwmmx nporpaMme no
pe3yJbTaTaMU, UMEHIIUMHU pe3yJbTaTaMu, B3auMocBsa3b ¢ OP npeamery
B3aMMOCBSA3b C IPeAMETHBIMH HMEHIMMH ®1'oC C110
opP B3aUMOCBS3b C
npeameTubimu OP
OI1.04.0CHOBbBI IIM.01 ITPy 08 Paznen 2
AJITOPUTMU3ALIUU U Pazpabotka momyneit | cBoOOIHO I'eomeTpus
INPOI'PAMMMPOBAHUA IIPOrPaMMHOI0 ONepUpOBaThH
Ymern: obecrniedeHus is MIOHATHSIMU: Tema 2.1
- Pa3zpabaThiBaTh alrOpuTMBI ISl | KOMITIBIOTEPHBIX HaTypanpHOe U 1enoe | [Ipsmble n
KOHKPETHBIX 3a7a4. cucTeM 4HCIIO, MHO>KECTB| TJIOCKOCTH B
- MCTIONb30BaTH IPOrPAMMBI IUTA M/IK 01.04 HaTypaJIbHBIX U LEJIBIX | IPOCTPAHCTBE
CucremHoe 4lCell, HCIOJIb30BATH
rpauuecKoro 0ToOpakeHus
MPOrpPaMMHUPOBAHUE npu3Haku aenumoctu | Tema 2.4
aJITOPUTMOB.
IIK 1.4. uensix uncen, HO/{ u | Tena Bpamenus
- OnpenensTs CI0XHOCTh pa0OTHl | BEITOIHATH HOK HATypaJIbHBIX
aJITOPUTMOB. TECTUPOBAHUE yycesnl s PelICHUs
- PabGotats B cpene MIPOTrpaMMHBIX 3aj1ad, MPUMEHSITH
[IPOrpaMMUPOBAHUSA. MOZYJIEH. anroputM EBkinuna;
p IIK 1.5. TPy 13
- Peann3oBbIBaTH MOCTPOCHHBIE
Ocy1iecTBIATH cBOOOIHO
QNrOPHTMBI B BUJE IPOrPAMM Ha | 1o b arcropumr i OTIePHPOBATH
KOHKPCTHOM S3BIKC ONTUMHU3ALIHIO HOHATUSIMHU:. CUCTEMA
MIPOTPaMMHUPOBAHUS. MIPOrpaMMHOTIO KOJa. | JIMHEHHBIX
IIK 1.6. ypaBHEHUH, MaTpHUIIa,
PazpabaTsiBaTh OIpeeIUTEINb
MOAYJN MaTpuIbl 2 X 2 ¥ €ro
MPOTPaMMHOTO reOMETPUYECKUI
obecrniedeHus s CMBICII, UCIIOJIB30BATh
MOOMIIBHBIX CBOIICTBA
miatdopm. onpenenuTens 2x2

JIUISI BRIYUCIICHUS €T0
3HAYEHMs], IPUMEHSTh
ONPEACTUTENH ISl
PELIEHUS] CUCTEMBI
JIMHEWHBIX
YpPaBHEHUH,
MOJEIUPOBAThH
peanbHbIe CUTyalluu C
IIOMOIIBIO CHCTEMEI
JIMHEHUHBIX
YpaBHEHUM,
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HCCIIEI0BATh
IIOCTPOEHHBIE MOJENN
C IOMOIIBIO MaTPHIL U
OIIPEACIUTENEN,
MHTEPIPETUPOBATH
IOy YEHHBIN
pe3ynbTar;

1Py 22
OCYILECTBIISATH OTOOP
KOpHEH IIPU peLIeHUN

TPUTOHOMETPUYECKOTO
YpaBHEHMUS;
OIL. 01 ONEPAIIMOHHBIE 1M .02 TPy 01 Paznen 1.
CUCTEMBI 1 CPEJIBI OcyuecTBienue CBOOOJTHO Auaredpa n
YMmerh: HWHTETpalu ONepUpOBaThH HayaJja
- YrpaBnarh napameTpamu MIPOTrpaMMHBIX MMOHATUSMU: MaTeMAaTH4YeCKOI0
3arpy3Ky ONepalMOHHOM MOJyJIei palMOHAJIBHOE YKCIIO, | aHAJIHM3a
CUCTEMBI. MJK 02.03 OeckoHeUHast
- Beimonuate koHbUrypupoBanue | MaremaTuueckoe NepuoInYecKast Tema 1.1.
arrnapaTHbIX YCTPOUCTB. MO/JICTTUPOBAHUE JIpOOb, TIPOLICHTHI, Ywncna n
- Ynpanars yuetHeiMH 3anucsamy, | IK 2.1. UPpALMOHATILHOE BBIYHCIICHHS
HACTpanBaTh MapaMmeTpsl padboueii | PaspabareiBaTh YHCIIO0, MHOKECTBA
Cpebl MOJIb30BATEIICH. TpeOOBaHUS K palMOHATIBHBIX U Tema 1.2
3HaTh: MPOrPaMMHBIM JIEHCTBUTEIIBHBIX YpaBHeHus u
- OCHOBHBIC TOHATHSI, PYHKIINH, MOJIYJISIM Ha OCHOBE YuCes, MO JIb HEpaBEHCTBA
COCTaB M TIPUHIIMITB PAOOTHI aHan3a MPOCKTHOM U | NEUCTBUTEIBLHOIO
ONEPAIMOHHBIX CUCTEM. TEXHUYECKOU qHCIa; Tema 1.4
JIOKYMEHTAIlUH Ha 1Py 72 Hauama
npeaMeT pemaTh 3aa4 Ha MaTeMaTH4YECKOIO
B3aMMOJCHCTBHSA JIOKa3aTeJIbCTBO aHanm3a
KOMIIOHCHT. MaTeMaTHYCCKHUX
IIK 2.2. OTHOIIIECHHUI U Tema 1.5
Brmonsars HaXO0XJICHUE MHokecTBa B
WHTETPALMIO MOAYJIEH | FEOMETPUUECKHUX JIOTHKA

B IIPOTPaMMHOE
o0OecIieueHue.

IIK 2.3.

BrinosHATE OTIHAAKY
MIPOTPaMMHOTO
MOJYJISl C
HCIIOJIE30BAHHEM
CreITUaTN3UPOBAHHBIX
MPOTPaMMHBIX
CPEICTB.

IIK 2.4.
OcyuiecTBISITh
pa3paboTKy TECTOBBIX
HabOpPOB U TECTOBBIX
CIICHApHUEB IS
MIPOTPaMMHOTO
obecreyeHus.

11K 2.5.

BEJIMYHH, TIPUMCHSISI
N3BCCTHBIC MECTOAbI
NPU PEIICHUU
MaTEMaTHYCCKUX
3aj1a4 TIOBBIIICHHOTO H
BBICOKOI'0 YPOBHSA
CIIOYKHOCTH;

[Py 84

HU3BJICKATD,
UHTEPIPETUPOBATH U
peoOpa3oBLIBATh
uH(pOpMAITHIO O
NPOCTPAHCTBEHHBIX
TEOMETPHUUECKUX
¢urypax,
NpeICTaBICHHYIO Ha
YepTexkax U pUCYHKax;
IT1Py 89
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[TpousBoauTh CBOOOIHO

WHCIIEKTUPOBaHUE OTIepupOBaThH

KOMITOHEHT MOHSTUSIMU,

MIPOrPaMMHOTO CBSI3aHHBIMHU C

oOecrieueHns Ha JIBIJKEHHUEM B

npeaMeT MPOCTPAHCTBE, 3HATh

COOTBETCTBHS CBOMCTBA JIBIKCHHIA,

CTaHIapTaM

KOJIMPOBAHUSI.
OI1.02. APXUTEKTYPA IM.01 1Py 97 Paznen 3.
AIIITAPATHBIX CPEJACTB PazpaboTka Moayneir | MpUMEHSTH BepositHOCTB M
Ymern: IIPOrpaMMHOT0 MOJIyYEHHbIEC 3HAHUS CTATHUCTHUKA
- IOJTy4aTh HH(OPMALIHIO O o0ecrniedeHus s Ha IIPaKTUKE:
rnapameTpax KOMIbIOTEPHOMI KOMITbIOTEPHBIX CpaBHUBATb, Tema 3.1
CUCTEMBI CUCTEM aHAIU3UPOBAThH U Cnyuaiinble
3HaTh: MJIK 01.04 OLICHUBATh PEaJbHBIE | COOBITHS U
- TUTIBI BBIYUCITUTENBHBIX cucTeM 1 | CucteMHoe CUTYalluH, MPUMEHSTh | BEPOATHOCTU
WX apXUTEKTYPHbIE OCOOCHHOCTH | IpOrpaMMUpPOBaHUE W3yYEHHBIE MOHATHS,
OI1.07. 9QKOHOMMKA IIK 1.4. TEOpPEMBI, CBOICTBA B
OTPACJIN BrimoaaaTs MpOIECCEe MOUCKa Tema 3.2
3HaTh: TECTUPOBAHUE pelieHus Crnyuaiinbie
- OO01u11e noNoKeHUs MIPOrPaMMHBIX MaTeMaTU4YeCKU BEJIMYUHBI U 3aKOH
SKOHOMHUYECKOU TEOPHUH. MOTyJIEH. chopmMyIupoBaHHOI OOJBITNX YHCET
- Opranuzaruto IIK 1.5. pOOJIEMBI,
MIPOU3BOJCTBEHHOTO U OcyiecTBiATh MOJIETTUPOBATh
TEXHOJIOTMYECKOTO MPOIIECCOB. pedakTOpuHT U pealibHbIe CUTYyalluU
- MexaHu3Mbl 1IeHOOOPa30BaHUS ONTHMHU3ALIHIO Ha SI3bIKE T€OMETPUH,

Ha MPOIYKIHUIO (YCIyrH), GopMbl
OIJIaThI TPYyAa B COBPEMEHHBIX
YCIIOBHSX.

MPOrPaMMHOTO KOJIa.
IIK 1.6.
Pa3zpabarbeiBath
MOJTYJTH
MPOrPaMMHOTO
obecrieueHust 1J1st
MOOMITBHBIX
wiathopm.

UCCIIEI0BATh
MIOCTPOEHHBIE MOJIENN
C UCTIOJIb30BaHUEM
FE€OMETPUUYECKUX
MOHSTUN U TEOPEM,
anmnapara ajnreOpsl,
peliaTh IpakTHYeCKue
3a/1a4M, CBSI3aHHbBIE C
HaX0XKJIEHUEM
TE€OMETPUUYECKUX
BEJIMYMH;

TPy 102
OIIepupOBaThH
MOHSTUSAMU: YCIIOBHAS
BEPOSATHOCTb,
YMHOKEHUE
BEPOSATHOCTEM,
HE3aBUCHMBIE
coOBITHS, JEPEBO
CIIy4aitHOTO
IKCIIEPUMEHTA,
HaXOAUTh
BEPOSTHOCTH COOBITHIA
C TIOMOIIIBIO MpaBUiIa
YMHOKEHMUSI, JIepeBa
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CIIy4ailHOTO OIbITA,
UCTIOTB30BaTh
dbopmyy MOTHOM
BEPOATHOCTH,
dbopmyny Baiteca mpu
pelleHny 3aad,
OTIpeNeNiTh
HE3aBUCHUMOCTD
coObITHi 10 popmyie
U TI0 OpTaHHU3aINH

CIIy4aitHOTO

JKCIIEPUMEHTA;
OI1.09. CTAHOJAPTU3AIIA, | IIM .02 ITPy 56 Pa3nea 1 Anredpa
CEPTUOUKAIUA U OcyuecTBienue HCIIOJIb30BAaTh U HayaJja
TEXHUYECKOE HWHTETpalu TEOPETUKO- MaTeMATH4€eCKOr0
JOKYMEHTOBEJAEHUE IIPOrpaMMHBIX MHO>KECTBEHHBII aHa/IM3a
YmMmern: MOJyJIei arnmapar s
- IIpumenaTs tpeboBanusg MK 02.03 OIMCAaHUs PEAIBHBIX Tema 1.3
HOPMAaTHUBHBIX aKTOB K OCHOBHBIM | Maremaruyeckoe IIPOLIECCOB U sABJICHUM, | ODyHKINU U
BUJAM TOpoaykiuu  (yciyr) ¥ MOJETUpOBaHHE IIPY PELLIECHUU 3a7a4 rpaduKu

IIK 2.1. U3 JIPYyTUX YU4eOHBIX
IIPOLIECCOB.
Pa3pabatbiBath IIPEAMETOB; Paspnen 2

- lIpumensars JOKyMEHTaIio| TpeOOBaHuUs K IIPy 75 I'eomerpus
CUCTEM KayecTBa. MIPOrpaMMHBIM IPUMEHATh
OI1.10. YU CJIEHHBIE MOZYJISIM Ha OCHOBE [IOJIyYCHHbBIC 3HAHUSA Tema 2.5
METO/bI aHaJIM3a IPOCKTHOW M | HA IIPAKTHUKE: Bexrops! n
Ymern: TEXHUYECKON CpPaBHMBATbh U KOOpJMHATHI B
- HCIIOJIb30BaTh OCHOBHbIE JOKYMEHTAllUU Ha aHAJIN3UPOBATh IIPOCTPAHCTBE
YHUCIIEHHBIE ~ METOJBI pelIeHns| npeaMeT pEalIbHBIE CUTYyallWH,
MaTeMaTHYECKUX 3a/au; B3aMMOJEHCTBUS IPUMEHATH
- BbIOMpATh ONTHMAaJIbHBIY| KOMIIOHEHT. W3YyYCHHBIC ITIOHATHUS B
ynciieHHbI Meton i pemenus | IIK 2.2. Ipolecce Moucka
IIOCTaBJICHHON 3a1a4H; BeinonHaTh peleHus
- JlaBaTh MaTeMaTU4YEeCKUE MHTETPALMIO MOJYJIEH | MaTeMaTUYECKU
XapaKTePUCTUKHU TOYHOCTH| B IPOIPAMMHOE chopMyIMpPOBaHHON
HCXOJTHOM uHpOpMAITUU ¥ oOecrieueHue. poOJIEMBI,
OLICHUBATD Tou”ocTH IIK 2.3. MOJIEITUPOBATh
MOJIy4YE€HHOTO YHUCIEHHOTo| BBINOMHATE OTHaAKy | peajibHble CUTYyalluu
pelIeHus; IIPOrpaMMHOT0 Ha SI3bIKE TEOMETPUH,
- pa3pabaTbIBaTh aITOPUTMBI U MOAYJIS C UCCJIEIOBATh
IIPOrPaMMBI JUJIsl pELICHHUS HCIIOJIb30BaHNEM IIOCTPOEHHBIE MOJEIIN
BBIUMCIIMTEIbHBIX 33/1a4, CHELMATM3UPOBAHHBIX | C UCIIOJIb30BaHUEM
YUUTBIBAsI HEOOXOJUMYIO IIPOrPaMMHBIX FEOMETPUUYECKUX
TOYHOCTD I10JIy4aeMOT0 CPEJCTB. HOHSATUN U TEOPEM,
pe3yabTaTa. IIK 2.4. anmnapara anreOpsl,
3HaTh: OcymecTBiATh pelaTh IPaKTUYECKHUE

- METO/Ibl XpaHEHUS YKCEIl B
MaMsTH dJIEKTPOHHO-
BBIYMCIIMTEIILHOM MaIlMHBI (J1aiee
— OBM) u nelicTBHs HaJl HUMH,
OIICHKY TOYHOCTH BBIYHUCIICHUH;

- MCTOABI PCIICHU OCHOBHBIX

pa3paboTKy TECTOBBIX
HAOOPOB U TECTOBBIX
CIICHApHEB IS
POrpaMMHOTO
obecrieueHusl.

IIK 2.5.

3a/1auu, CBSI3aHHBIC C
HaXO0XKJIEHUEM
FEOMETPUUYECKUX
BEJINYMH;

49




MaTeMaTHYCCKUX 3a1a4 —

IIpousBoauTh

UHTETPUPOBAHUSA, HMHCIEKTUPOBAaHUE
i epeHIPOBaHUS, PEIICHHS KOMITOHEHT
JIMHENHBIX U TPAHCLCHACHTHBIX IIPOIPaMMHOI0
YPaBHEHHI U CHCTEM YpaBHEHHWI | 0OCCICYCHHUs Ha
¢ noMo1pso OBM. npeaMeT
COOTBETCTBUS
CTaHIapTaMm
KOJMPOBAHUSL.
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Jlner aktyanuzanuu padoyeil nporpaMmsl

Jarta
AKTyaJIn3allun

Pe3y.]'H)TaTI>I AKTyaJIn3alluu

damvunug N.0. u
MMOJIHUCH JINIA,
OTBETCTBEHHOIO 3a
AKTYaJIN3aIHAI0
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