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Pabouas mporpamma yuebHoil mucrmminabl «OJ[.07 Martemaruka» pa3paboTaHa Ha OCHOBE
npuka3za MuHucrepctBa npocsemnieHus PO ot 18 mas 2023 1. Ne 371 «OO6 yTBep)aeHUU
denepanbHON 00pa30BaTENBHOM MPOrPAaMMBI  CpEeIHEro o0mero oOpa3oBaHUS», TNpUKa3a
MunuctepctBa npocemieHus PO or 12 asrycra 2022 r. Ne 732 «O BHeceHMU U3MEHEHUH B
(benepanbHBIN TOCYJapCTBEHHBIN 00pa30BaTEeNbHBIA CTAaHAAPT CpelHEero o0Iero oopa3oBaHus,
YTBEP)KJICHHBIN ITprKa3oM MuHuctepcTBa oopazoBanus 1 Hayku P® ot 17 mas 2012 1. Ne 413» u
npukaza Munucrepcrsa npocsemieHust PO ot 24.08.2022 Ne 762 «O0 yrepxnenun Ilopsaaka
OpraHM3allMl U OCYIIECTBIECHUS OOpPa30BaTENbHON NEATENBHOCTH IO 00pa30BaTeIbHBIM
porpaMMaM CpeHEro NpoQecCuoHaTbHOTO 00Pa30BaAHUY.

Opranuszanus-pazpadorunk: CI16 I'BIIOY «Komnemx «KpacHocenbCKuii»
Pa3zpadorumnk: CmupHosa 3.I'., npenogaBaTeis.

PACCMOTPEHO U OAOBPEHO

Ha 3acenannn MK CII6 I'BITOY «Komtemxk «KpacHocenbCKuii»

IIpotokomn Ne oT 2024 1.
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1. O0mas xapakTepucTuKa pado4eil nporpaMMsbl 00111e00pa30BaTEJIbLHOM JTHCIIUIITHHbI
«MaremaTuka»

1.1. MecTto AUCHMIUIMHBI B CTPYKType mnpodeccHOHAIbHOIi 00pa3oBaTeIbHOI
nporpammsl CI10:

OOmeo0Opa3oBareibHas JAMCHUIUIMHA «Martematuka» sBISeTCs  00sA3aTeIbHOW  YacThIO
0011eo0pa3oBaTenpHOrO MUKIIA 00pa3oBaTeIbHON mporpammel B cooTBeTcTBUU ¢ @I'OC 08.01.28

MaCTep OTACIOYHBIX CTPOUTEIIbHBIX U ICKOPATUBHBIX pa60T"
(npopeccuu/cneyuanvrocmu)

1.2. I_Ie.]'II/I U IINTAHUPYEMBIE PE3YJbTATHI OCBOCHUS TUCHUIIINHBI:

1.2.1. Heab aucuunjiuHbl

Conepkanue mporpaMmbl  00IIe00pa3oBaTEIbHON  AUCHUIUIMHBL  «MareMaTuka
HAIPAaBIIEHO HA JIOCTH)KEHUE PE3YJIbTAaTOB €€ U3yueHUsl B cOOTBeTCTBUU ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom npodeccuonanbhoii Harpasiennoctu ®I'OC CIIO.

1.2.2. Ilnanupyemble pe3y/abTaTbl OCBOCHHSI 0011e00pa30BaTeJbHON JAUCHUILIMHBI B
coorBeTcTBMU ¢ PI'OC CIIO u Ha ocHoBe ®T'OC COO
Ocoboe 3HaueHne qUCUUIUIHA UMeeT rpH popmupoBanmnu u pazsutuu OK u I1K



O01Me KOMIeTeH NI

Ili1anupyemble pe3yJibTaThl 00yUeHUs

O01mue

JAucuuninHapHbie

OK 01 Bei6upats criocoOsr
perieHus 3aaa4y
podhecCHOHATBLHOM
NeSTEIbHOCTH
[PUMEHHUTETBHO

K pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTb K TpPYyIdy, OCO3HAaHHE IIEHHOCTH|
MacTepCcTBa, TPYI0JI00ue;

- TOTOBHOCTb K AaKTUBHOM  JIEATEIBHOCTH
TEXHOJOTMYECKOM U COLMAJIbHOW HAIIPABJICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH H
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO I€ATEIbHOCTb;
- UHTEpEC K pa3IMYHBIM chepam
podeccuoHaNbHOM NesTeNbHOCTH,

OBrnajeHue YHUBEPCATbHBIMHU Y4eOHBIMH
[M03HABATEIILHBIMU JICHCTBUSIMHU:

a) 0a30BBIC JTIOTUYECKHUE ICUCTBUS:

dbopmynupoBaTh 171

AKTYAJIM3UPOBATH HpO6J'I€My, paccMaTpuBaTh €€

- CaMOCTOSATCIIbHO

BCECTOPOHHE;
- yCTaHaBIUBATh CYIIECTBEHHBI MPU3HAK WIH
OCHOBaHHUsl MJI1 CPaBHEHUS, KIACCH(PHUKAIUU H
0000IICHMS,

- ONpeNeNsATh IeTu JCSITeILHOCTH, 3a1aBaTh
napaMeprl 158 KpI/ITepI/II/I UX OJOCTHUKCHUA,

- BBIABJIIATDH SaKOHOMepHOCTI/I 158 HpOTI/IBOpe‘-II/ISI B
paccMaTpUBAEMBIX SIBICHUSX;

- BHOCUTh KOPPEKTHUBHI B I€ITEILHOCTD, OIICHUBATH
COOTBETCTBUE PE3YIbTATOB LEISIM,
[PUCKHU TIOCTIEICTBUI e TENbHOCTH,

- pa3dBUBAaTh KPCATHUBHOC MBIINIJICHUC MTPHU PCIICHUU

OLICHUBATH|

PKU3HEHHBIX TTPOOIIEM
0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

-BJIaJIETh METOAAMHU JJOKA3aTENbCTB, AITOPUTMAaMU PELICHUS
3agad; yMeHue (hopMyaupoBaTh ONpEAeICHUs, aKCHOMBI U
TEOPEMBI, IPUMEHSTh UX, IPOBOJUTH J10Ka3aTEIbHbIC
[paccyKIeHHs B XOZI€ PELICHUs 3a/ay;

- YMETb OIIEPUPOBAThH MOHATUSIMHU: CTEIIEHb YUCIIA, JOrapupm
YKcia; yMEHUE BBIOJIHATh BHIUMCIICHUE 3HAUCHUN U
peoOpa3oBaHus BEIPAXKEHUN CO CTENEHSAMHU U Jlorapudmamu,
peoOpa3oBaHus IpOOHO-pAlIMOHAIBHBIX BIPAXKEHUH;

- YMETb OIIEPUPOBATh MOHATUSAMU: PALlMOHAIIBHBIE,

M ppalMOHaIbHbIE, IOKa3aTeNIbHbIE, CTCIICHHBIE,
lorapugmMuuecKue, TPUrOHOMETPUUECKUE YPABHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

- YMETb ONEPUPOBATH MOHATHAMMU: (PYHKINS, HETIPEPbIBHAS
(yHKLMSA, TPOU3BOHASL, IEPBOOOpa3HAas, ONpeAeIeHHbIH
MHTETPpaJl; yMETh HAXOIUTh IIPOU3BOIAHBIE JIEMEHTAPHBIX
(YHKLIMH, UCTIOJNIB3YsI CIIPABOYHbIE MaTepHallbl; UCCIIE0BATh B
[POCTENIINX CllydasixX GyHKIMH HA MOHOTOHHOCTh, HAXOJIUTh
HanOOJIbIINE U HAUMEHbIIINE 3HaYeHHs] PYHKIINIA; CTPOUTh
rpad¥Ku MHOTOWIEHOB C UCIIOJIb30BAHUEM arapara
MaTeMaTHYeCKOro aHalln3a; MPUMEHATh POU3BOIHYIO MPU
[PELICHNN 3a]]a4 Ha ABM)KEHUE; PellaTh PAaKTUKO-
OPUEHTHUPOBAHHBIE 3a/1a41 HAa HaWOOJIbIIINE U HAUMEHbIIINE
3HAUEHUS, HA HAXOXKACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEPUPOBATH MOHATHIMHU: PallMOHANbHAs (GYHKLHS,
nokazaTenbHast QyHKIM, cTerneHHast pyHKIHs,
imorapudmuydeckas pyHKINS, TPUTOHOMETPUYECKUE PYHKIINH,
oOpaTHbIE (PYHKIIMH;, YMEHUE CTPOUTH I'paKHU U3YUEHHBIX




- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIE0BATEIBCKOMN 1
HpOeKTHOﬁ ACATCIIbHOCTH, HABBIKAMU PA3PCIICHU
po0Jem;

- BBIBJIEITH IMPUYUHHO-CIICACTBCHHBIC CBA3U U
AKTYyaJIM3HpOBATh 3a/1ady, BBIIBUTATh THIIOTE3y €€
pELICHHS, HAXO/IUTh apryMeHThI ISt
TOKa3aTe’lbCcTBa CBOMX YTBEPXKICHUWH, 3a/laBaTh
apaMeTpbl U KPUTEPUU PEIICHUS;

- AHAJIM3UPOBATL IIOJIYYCHHBIC B XOJC PCHICHUA
Bada4ynu Ppe3yJIbTaTbl, KPUTUYCCKHU OLCHUBATH HX
ITOCTOBEPHOCTh, IPOTHO3UPOBATH W3MCHEHUE B
HOBBIX YCJIOBUSX,

-- YMETh NIEPEHOCUTh 3HAHUS B NIO3HABATEIBHYIO U

ITPAKTUYCCKYHO obnactu KU3HCACATCIIBHOCTH,

- yMETb MHTETPUPOBATh 3HAHHUS M3 Pa3HbBIX
[pEAMETHBIX 00J1acTel;
- BBIBUTATh HOBBIE  HJIEH, MpeiaraTh

OPUTMHAJIbHBIC ITOAXOAblI U PCHICHU A,

it CITOCOOHOCTH ux UCIIOJIb30BAHMS B

[TO3HABATEJIBHON U COLMAIbHOW MPAKTHKE

(yHKINH, HCTIOB30BaTh IpaMKU MPU U3YUESHUH IIPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHNH 33/1a4 U3 JPYTrUX y4eOHbIX
[IPEIMETOB M 33a[a4 U3 PEATbHOM KU3HH; BEIpaXaTh (hopMyIaMu
3aBUCUMOCTH MEXIY BEJINYNHAMU;

- YMETb pPelIaTh TEKCTOBBIE 3a7ja4ll Pa3HbIX TUIIOB (B TOM UYHUCIIe
Ha [TPOLIEHTHI, JOJIHM U YacCTH, Ha IBUKEHUE, paboTy, CTOUMOCTh
TOBApOB U YCIIYT, HAJIOTH, 3a/1a4X U3 00JIaCTH yIpaBJIEHUS
ITMYHBIMU M CEMEHHBIMU (PUHAHCAMU); COCTABIIATh BBIPAXKEHUS,
YPaBHEHUsI, HEPABEHCTBA M UX CUCTEMBI 110 YCIIOBHIO 33]1a4H,
VICCJIEI0BATH ITOJYYEHHOE PEIICHNUE U OLICHUBATH
[PaB/I0II0I00HOCTb PE3yJIbTAaTOB;

- YMETb OIIEPUPOBATh MOHATUSAMU: CpeHEE apU(PMETHUECKOE,
MenaHa, HauOoJIbllIee M HaMMEHbIIee 3HAUSHMsI, pa3Max,
criepcus, CTaHAaPTHOE OTKIIOHEHHE YHUCIIOBOrO Habopa; yMeTh,
M3BJIEKaTh, MHTEPIPETUPOBATh MH(OPMALHIO, TPEICTABICHHYIO
B Ta0/IMLAX, HA JUarpaMMmax, rpagukax, OTpa)karolryro
CBOICTBA PEATIbHBIX IIPOLIECCOB U SBJICHUM; MPEICTABIATH
MHG(OPMAIIHIO C TOMOUIBIO TAaOJIHUI] M TUarpaMM; UCCIeA0BATh
CTATUCTUYECKNE JAHHBIE, B TOM YHUCIIE C IPUMEHEHUEM
rpadUuecKuX METO0B U 3JIEKTPOHHBIX CPEJICTB;

- YMETb OIIEPUPOBATh MOHATUSAMU: CIIy4alHbII ONBIT U
cilyyaiiHoe coObITHE, BEPOSITHOCTD CIIy4aifHOro COOBITHS;
[YMEHHE BBIYMCIISATH BEPOATHOCTD C UCIIOJIB30BAHUEM
rpaduuecKuX METOJI0B; MPUMEHATH (POPMYJIIBI CII0KEHUS U
[YMHOXKEHUS BEPOSITHOCTEN, KOMOMHATOpHBIE (PaKTHI ¥ (POPMYJIBI
[IpY PELICHHUH 3a/1a4; OLIEHUBATH BEPOSTHOCTH PEATBHBIX
COOBITHIA; 3HAKOMCTBO CO CIIy4aHBIMU BEJIMYMHAMH; YMEHUE
[IPUBOJIUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YUCEI B
[IPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX;




- YMETb OIIEPUPOBATh MOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIN YIOJl, CKPELIMBAOIINECS IIPSIMBIE,
[1apaJuICIbHOCTD U NEPIEHAUKYIIPHOCTD IPSIMBIX U
[IJIOCKOCTEH, YIOJl MEXAY IIPSAMBIMU, YIOJI MEKY NPSAMOU U
[JIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH
110 IIJIOCKOCTH, PACCTOSIHUE MEXKY NIPSMBIMH, PACCTOSTHUE
MEXKy IUNIOCKOCTAMHU; YMEHHUE UCIIOJIB30BATh TP PEILICHUN
3aJay U3y4eHHbIE (DAKThI U TEOPEMBI IUTAHUMETPUH; YMEHUE
OLICHUBATh pa3Mepbl O0BEKTOB OKPYKAIOLIETO MUPA;

- YMETb OIIEPUPOBATh MOHATUSAMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHHKa, Ky0, Mmapajuieenumes, npu3Ma, MupamMmua,
(urypa v MOBEpXHOCTh BPAIICHHS, IIMIIMH/IP, KOHYC, 1Iap,
cdepa, ceueHus: GUrypsl BpallleHusl, IIOCKOCTh, Kacarouasics
cepsl, UINHAPa, KOHYCa, IUIOIAAb TIOBEPXHOCTH MUPAMUIbI,
[pU3MbI, KOHYCa, HWIMHAPA, 10131 chepsl, 00beM Kyoa,
[PSIMOYTOJIBHOTO TIapajuIesIeuIea, MTMPaMUbl, IPU3MBI,
[MIMHpA, KOHYCA, 11apa; yMEeHUe U300pakaTb MHOTOTpaHHUKHU
11 TOBEPXHOCTH BPALIEHUS, UX CEUEHHUS OT PYKH, C TIOMOILBIO
UEPTEKHBIX HTHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB; YMEHUE
[PaCIIO3HAaBaTh CUMMETPHIO B IPOCTPAHCTBE; YMEHHE
[pacrio3HaBaTh IPAaBUJIbHBIE MHOIOTPAHHUKY;

- YMETb OIIEPUPOBATh MOHATUSAMU: IBH)KEHUE B IIPOCTPAHCTBE,
0JOOHBIE (PUTYPBHI B IPOCTPAHCTBE; UCIOIb30BaTh OTHOILICHHE
ruIoIaael moBepxHocTeit 1 00beMOB MOAOOHBIX (GUTYp TIPU
[PEIIEHNH 3a]1a4;

- YMETh BBIYUCIIATH F€OMETPUUECKHUE BEJIMUMHBI (UIMHA, Yo,
riona1b, 00beM, IJIOMAAb TOBEPXHOCTH ), UCTIONb3YS
M3y4eHHbIE (OPMYJIIBI U METOIBI;

- YMETb OIIEPUPOBATH MOHATUIMU: IPSIMOYTOJIbHAsI CHCTEMA

KOOpAWHAT, KOOPpAWHATBI TOYKH, BEKTOP, KOOPAUHATEI BEKTOPA,




CKAJIIPHOE NMPOU3BEACHUE, YTOJI MEXAY BEKTOPaMHU, CyMMa
BEKTOPOB, IIPOU3BEICHAE BEKTOPA HA YKCIIO; HAXOIUTH C
[TOMOIIBIO N3YYEHHBIX (POPMYIT KOOPIMHATHI CEPEIHHBI OTPE3Ka,
[pAcCTOSTHUE MEXAY ABYMS TOUKaMU;

- YMETbh BbIOUPATh MOAXOIAIINN U3yYEHHbIH METO IS
[peILIeHMsI 3a/1a4, PacllO3HaBaTh MaTeMaTuyeckue (pakThl U
MaTeMaTHYeCKUE MOJIEIN B IPUPOJHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHE IPUBOJUTH IIPUMEPDI
MaTEMaTUYECKUX OTKPBITHA POCCUICKON U MUPOBOM
MaTeMaTUYECKON HAYKH.

- YMETh OIIEPUPOBATH MIOHATHIMU: ONPEIEICHUE, AKCUOMA,
Teopema, CIECTBHE, CBOMCTBO, IPU3HAK, I0KA3aTEIbCTBO,
[paBHOCHJIbHBIE (POPMYIIMPOBKH; YMEHUE (OPMYIUPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOJUTH
[IPUMEPBI U KOHTPIIPUMEPBI, UCII0JIB30BATH METO
MaTEeMAaTUYECKON MHIYKIIMH; IIPOBOJNUTD J0Ka3aTeIbHbIC
[pAcCyKJICHMsI IPHU PELICHUH 3374, OLIEHUBATH JIOTHYECKYIO
[IPAaBUIIBHOCTD PACCYKICHUM;

- YMETh OIIEPUPOBATH MOHATHIMHU: MHOKECTBO, ITOJMHOKECTBO,
OIEepalvy HaJl MHOXKECTBAMHU; YMEHHUE UCIIOIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN aIapar JJIs ONUCAaHUs pealbHbIX
[IPOLIECCOB U ABJICHUM IPU PEILIECHUH 3a1a4, B TOM YHCIIE U3
NPYTuX y4eOHBIX IPEAMETOB;

- YMETb CBOOOTHO OTIEPUPOBATH MOHATHIMU: COUETAHUE,
[epeCTaHOBKA, YUCIIO COYETAHUH, YUCIIO NEPECTAHOBOK; OMHOM
HproTOHA; yMeHUe NPUMEHATh KOMOMHATOPHBIE (PaKThl U
[pACCy>KJICHHUS U1l PELLICHUS 3a/1aY;

-YMETh OIEPUPOBATh MOHATHAMU: HATyPaJIbHOE YHCIIO, LIEJI0E
YUCII0, OCTATOK MO MOAYJIF0, PAllMOHAIIBHOE YUCIIO,

MPppaliOHAIIBHOC YU CJIO, MHOXKCCTBA HATYPAJIbHBIX, LCJIbIX,




[pallMOHAJIbHBIX, IEHCTBUTEIBHBIX YHCEN; YMEHUE UCIOIb30BaTh
[IPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOLIUI 1€IUTENDb U
HauMeHbllee o01ee KpaTHOe, alroput™ EBkiuaa pu perieHun
3a/1a4; 3HAKOMCTBO C Pa3JINYHbIMU [TO3UIIUOHHBIMHU CHUCTEMAMH
CUHCIICHUS;

- YMETb CBOOOJHO ONEPUPOBATH MOHATHAMMU: CTENEHB C LIEIbIM
[oKa3aTesaeM, KOpeHb HaTypajbHON CTENEHH, CTETIEHb C
[pallMOHAJIbHBIM I10Ka3aTelIeM, CTEEHb C IeHCTBUTENbHBIM
(BeIIeCTBEHHBIM) TTOKA3aTeseM, JIoraprudM Jrciia, CHHYC,
KOCHHYC Y TAHI'€HC IIPOU3BOJIBHOTO YKCIIA;

- YMETb OIIEPUPOBATH MOHATUSAMU: TOKAECTBO, TOXKIECTBEHHOE
peoOpazoBaHue, ypaBHEHHUE, HEPABEHCTBO, CUCTEMa ypaBHEHUIN
1 HEPaBEHCTB, pABHOCHIJIBHOCTh YPaBHEHUH, HEPABEHCTB U
CHCTEM, palluOHAJIbHbIE, UPPALIMOHAJIbHBIE, [IOKa3aTeNIbHBIE,
CTEIEeHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUECKHUE
ypaBHEHUsI, HEPAaBEHCTBA U CUCTEMbl; YMEHHUE pelaTh
YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO PA3IUYHbBIX
[IPUEMOB; pelllaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C
[apamMeTpoM; IPUMEHITh YPAaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI
JUIsl pellieHrs] MaTeMaTUYeCKUX 3aa4 ¥ 3aa4 U3 Pa3InyHbIX
001acTeil HayKH U peaNbHOM KU3HM;

-yMeTb CBOOO/IHO OMEpUPOBaTh MOHATUAMU: rpaduk GyHKIMH,
oOpaTHast PyHKIMS, KOMIO3ULUS GYHKUUH, TMHEHHas QyHKIMS,
KBaJpaTH4Has QYHKIUS, CTeNIeHHas: GYHKILHUS C LETbIM
MokaszareseM, TPUTOHOMETpUYecKre GyHKINU, 0OpaTHbIE
TPUTOHOMETpHYECKHe (PYHKINH, TOKa3aTelbHas U
imorapu@muyueckas pyHKINN; YMEHHUE CTPOUTH TpapuKu
(hyHKIMH, BBITOJHATH TPeoOpazoBaHus rpaukoB QyHKIUI;
[YMEHHE UCII0JIb30BaTh rpapuKu GYHKIUHA TSI U3yUSHUS

IIPOLICCCOB U 3aBHCHUMOCTEH IIpU pCHICHUH 3aJa4 U3 JPYIrux




[y4eOHBIX IPEIMETOB U U3 PEATBbHON KU3HU; BHIPAKATD
(hopMyIaMu 3aBUCUMOCTH MEX]y BETHUYNHAMU;

[YMEHHE CBOOOIHO ONEPUPOBATH MOHATHIMHU: YETHOCTh
(yHKINHU, TEPHOAUMYHOCTD (PYHKIIH, OTPAHUIEHHOCTh
(hyHKIIMM, MOHOTOHHOCTb (DYHKITHH, SKCTPEMYM (PYHKITUH,
HanOoJIbIlIee M HAUMEHblIIee 3HaueHUs1 GYyHKLIUU Ha
[IPOMEXKYTKE; YMEHHUE IPOBOAUTH HCCIIEI0BaHNE (PYHKLIUY;
[YMEHHE MCII0JIb30BaTh CBOICTBA U rpaduku GyHKIMH AJis
[peIIeHNs YpaBHEHHIA, HEPABEHCTB U 33/1a4 C TapaMeTpaMH;
M300pakaTh HA KOOPAMHATHON IJIOCKOCTH MHOKECTBA PEIICHUI
YpaBHEHHI1, HEPAaBEHCTB U MX CHCTEM;

- YMETh CBOOOTHO OTIEPUPOBATH TOHSATHIMH:
[10CJIEJ0BATEIbHOCTD, apupMeTHYEeCKast IPOrpeccus,
reoMeTpHUecKasi Mporpeccusi, 0eCKOHEYHO yObIBaroIas
reoMeTpHUECKas POrpeccHsi; yMEHHE 3a/1aBaTh
[10CJIEJ0BATEILHOCTH, B TOM YHCJIE C IOMOILBIO PEKYPPEHTHBIX
(hopmyu;

- YMETh ONEPUPOBATH MOHATHIMH: HEMPEPHIBHOCTH (DYHKITHH,
ACHMITTOTHI rpaduka GyHKINH, IepBast U BTOPAst IPOU3BOIHAS
(byHKIIMHM, T€OMETPUYECKUI U (PU3NYECKUN CMBICTT
[IPOM3BOIHOM, IIEpBOOOpa3Hasi, ONPEIEICHHBIN HHTErpa;
YMEHHE HaXOUTh aCUMITOTHI rpadrka (yHKIMU; yMEHUE
BBIYMCIISATH IPOU3BOHbBIE CYMMBI, TPOU3BEACHNUS, YACTHOTO U
KOMITO3UIIMH (DYHKIIMI, HAXOIUTh YpaBHEHHUE KacaTeIbHON K
rpaduky GyHKIUHT;

[YMEHHE HCIIOJIb30BaTh MMPOU3BOIHYIO JUTSI NCCIIEA0OBAHUS
(yHKIWHN, UTsI HAXO0KISHHS HAWUTYUIIEeTO PEIICHUS B
MTPUKIIQIHBIX, B TOM YHCJIE COIMATbHO-DKOHOMUYECKHUX H
(bU3NYECKHX 3a/1a4ax, IS ONPEIEICHUs] CKOPOCTH U YCKOPEHUS;

HaXOJUTh IIOIaau 1 00BEMBI (I)I/Il“yp C IIOMOLIBIO MHTCTPAJIA;




[IPUBOANTH PUMEPHI MATEMAaTHIECKOTO MOJICIIUPOBAHUS C
oMOIIbI0 A pepeHInanbHbIX YpaBHEHUH;

- YMETh ONEPUPOBATH MOHATHIMU: KOMILIEKCHOE YUCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOYJIb U aPTyMEHT
KOMIUIEKCHOTO Yuciia, (hopMa 3aIMCH KOMIUICKCHBIX YUCE
(reomeTpudecKkasi, TPUTOHOMETPHYECKas U anreOpandeckas);
YMETb ITPOU3BOJUTH apr(pMeTHIECKHE ICHCTBUS C
KOMIUIEKCHBIMH YHCIIaMU; TPUBOIUTH IPUMEPHI HCIIOIb30BaHUS
KOMILJIEKCHBIX YHCET,

- YMETh CBOOOTHO OTIEPHPOBATH TOHATHIMH: CPEIHEES
apudmeTnueckoe, Mearana, HanOOJIbIIee U HAMMEHbIIIEe
BHAYCHUs, pa3Max, AUCIEPCHUs], CTAHIAPTHOE OTKIIOHEHUE JUIS
OITMCAHUS YHCIOBBIX JAHHBIX; YMEHHE HCCIIEI0BATh
CTaTHCTUYECKHE JaHHBIC, B TOM YHCIIE C IPUMEHEHUEM
rpagUYecKuX METO/IOB U 3JICKTPOHHBIX CPEJICTB; IpapuyecKu
1ICCIIeZIOBAaTh COBMECTHBIC HAOJIOICHHS C TIOMOILBIO TUarpaMm
[paccenBaHMs U JIMHEWHOW PErpeccuy;

- YMETh HAXOJIUTh BEPOATHOCTH COOBITHI C HCITOJIb30BAaHHEM
rpadU9IecKuX METOJI0B; MPUMEHSTH IS PEUICHUS 3a1a4
(hOpMYITBI CITOKEHHSI U YMHOKEHHSI BEPOSTHOCTEH, (hopMyITy
MOJTHOM BeposATHOCTH, popmyny bepHymu, kKoMOMHAaTOpHBIE
(bakThl ¥ POPMYJIBI; 3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJIBIINX
qKces, METOAbI BBIOOPOYHBIX UCCIIEIOBAaHU; yMEHUE
[PUBOINUTH MPUMEPHI IPOSIBIICHUS 3aKOHA OOJIBIIMX YUCEN B
MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- YMETh CBOOOTHO OTIEPHPOBATH TIOHATHSAMH: TOUKA, IIPSMas,
MIOCKOCTh, IIPOCTPAHCTBO, OTPE3OK, JIyd, IIIOCKUAN YTOI,
NIBYTPaHHBIN yTOJI, TPEXTPaHHBIM YToJ1, IepeceKaromuecs,
MapajuieIbHbIC U CKPEIIMBAIONINECS MPSIMbIE, TApaJIeIbHOCTD U

TICPICHAUKYIIIPHOCTD MPSAMBIX U HJ'IOCKOCTGfI, Yroj MExay




[PSIMBIMH, YTOJ MEXKY MPSIMOM H IJIOCKOCTBIO, YTOJI MEXTY
TUIOCKOCTSIMHU; YMEHHE UCTIOIb30BATh IPHU PEIICHUH 3a/1a4
M3ydeHHBbIE (PAaKTHl M TEOPEMBI INIAHUMETPUHN; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MHPE; YMEHHE
OIIEPUPOBATH MOHATUSMH: MHOTOTPaHHHK, CEYCHUE
MHOTOTPaHHHKA, IPABUJIbHBI MHOTOTPAaHHUK, IPH3MA,
nupamMuaa, GUrypa ¥ HOBEpXHOCTh BPAIIEHUs, IIMIMH/D, KOHYC,
map, cepa, pa3BepTKa MOBEPXHOCTH, CEYCHUS KOHYCa U
[IMJIMH/PA, TapaJuIeIbHbIe OCH WM OCHOBAaHMIO, CEYEHHE I11apa,
[JI0OCKOCTB, Kacaromasics cepsl, HUINHAPA, KOHYCa; YMEHHUE
CTPOUTH CEUYCHHE MHOTOTpPaHHHKA, H300pakaTh MHOTOTPaHHHUKH,
(UTYpBI ¥ IOBEPXHOCTH BPAIICHUS, UX CEYCHHUS, B TOM YHCIIE C
[TOMOIIIBIO AJICKTPOHHBIX CPE/ICTB; YMEHUE IPUMEHSATH CBOMCTBA
reOMETPUYECKUX (PHUTYpP, CAMOCTOSATEIHLHO (OPMYITHPOBATH
OIIpEeIeTICHUS M3Y9aeMbIX (PUTYp, BBIABUIATh TUTIOTE3BI O
CBOMCTBaX M NMPHU3HAKaX T€OMETPUUECKUX (HUTYP, OOOCHOBBIBATH
WIIH OTIPOBEPTraTh UX; YMEHUE MPOBOANUTH KIACCUPHUKAIIIO
(uTyp 1O pa3TUIHBIM MPHU3HAKAM, BBITOIHATH HEOOXOAUMBIE
TTOTIOJTHUTEIIBHBIE TOCTPOSHHS,

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMH: TUIOIIAAb (DUTYPEI,
00beM (PUTYpBI, BEIMYMHA YTJIa, PACCTOSTHUE OT TOYKH J10
[UIOCKOCTH, PACCTOSIHUE MEX1Y MPSMBIMHU, PACCTOSIHUE MEKIY
[IOCKOCTSIMU, TUIOIIAb c(hepbl, MIIO0IIAIb TOBEPXHOCTH
UpaMU/Ibl, TPU3MBbI, KOHyCa, IWINHAPA, 00beM Ky0a,
[PSIMOYTOJIBHOTO Mapajuieenunesia, MupaMusl, IPU3MBI,
[MIAHAPA, KOHYCA, [apa; YMEHHE HaXOJUTh OTHOIICHUE
00BEMOB MOJAOOHBIX QUTYD;

- YMETh CBOOOTHO OTIEPHPOBATH TIOHSATHSIMHU: JIBIKEHHE,
MapajuiebHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B

[IPOCTPAHCTBE, IIOBOPOT, MpeoOdpa3oBaHKe M0 100us, M0100HbIe




(UTYpBl; yMEHHE PACcIIO3HABATh PaBHBIC U MOJO0HBIC (PUTYPHI, B
TOM YHCJIE€ B IPUPOJEC, UCKYCCTBE, apXUTEKTYPE; YMCHHE
MCIIOJIb30BaTh TEOMETPUUYECKUE OTHOIICHUSI, HAXOIUTh
FCOMETPUUYECKHE BEJIMUMHBI (JIJTMHA, YTOJl, TJIO0IA/b, 00BEM)
MpU PEUICHUH 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U U3
[p€ATbHOM JKU3HU;

- YMETb CBOOO/IHO OTIEPHPOBATH MOHATHSIMHU: MPSIMOYTOIbHAS
cHUCTEMa KOOPJIMHAT, BEKTOP, KOOPJAUHATHI TOYKH, KOOPIUHATHI
BEKTOPA, CyMMa BEKTOPOB, ITPOU3BEICHAE BEKTOPA HA YUCIIO,
[pa3NIoKEHUE BEKTOpa 0 0a3UCy, CKAISPHOE MPOU3BEICHHIE,
BEKTOPHOE TIPOU3BEIICHUE, YTOJI MEXTY BEKTOPAMHU;, YMCHHE
MCTI0JTb30BaTh BEKTOPHBIN M KOOPIMHATHBIN METO/ JIsI
[pEIIeHUs TeOMETPUUECKUX 3a/a4 U 3a7a4 APYTruX y4eOHbIX
[PEIMETOB;

- YMETh MOJICJIMPOBATh PealibHbIE CUTYallUU Ha SI3bIKE
MaTeMaTUKH; COCTaBJISITh BHIPAKEHUSI, ypaBHEHUS, HEPAaBEHCTBA
U X CUCTEMBI TI0 YCIIOBHIO 33]1a4d, UCCIICIOBATh MOCTPOCHHBIE
MOJICITTH C UCITOJIb30BAHHUEM arrapara ajreOpsl,
MHTEPIPETUPOBATH TIOTYYCHHBIN Pe3yiIbTaT; CTPOUTH
MaTEeMaTHIECKHE MOJICTH C MIOMOIILIO0 TEOMETPHUECKUAX
MOHSITUN U BEIMYUH, PEIIaTh CBA3aHHBIE C HUMU MTPAKTHYECKHE
3a/1a4yM; COCTABJIATh BEPOSITHOCTHYIO MOJIETb U
MHTEPIIPETUPOBATH MOTYYCHHBIN pe3yNbTar; peuaTh
MPUKIIaTHBIC 33[]a4M CPEICTBAMU MAaTEMaTHUECKOTO aHallK3a, B
TOM YHCJIEe COIIMATbHO-9KOHOMHYECKOTO U (PU3UYECKOTO
XapakTepa;

- YMEHHUE BBIOMPATH TTOIXOISAIIHA METOJT JUTS PEIICHUS 3a/1a4H;
MOHMMAaHUE 3HAYUMOCTH MAaTEMATHKHU B U3y4ECHUH TIPUPOTHBIX H
OOIIECCTBEHHBIX MPOIIECCOB M SBJICHUI; YMEHHE PAacIIO3HABATh

IIPOABJICHUC 3aKOHOB MAaTECMATUKU B UCKYCCTBC, YMCHHC




[IPUBOJUTH IIPUMEPHI MATEMAaTUYECKUX OTKPBITHUA POCCUMCKON U
MHUPOBOM MaTeMaTU4ECKON HAyKH

OK 02 Hcnonp30BaTh
COBPEMEHHBIC CPEJICTBA
[MOKCKa, aHAJIN3a 1
WHTEpIIpETauy HHHOPMAIUH,
1 MH()OpMAIOHHBIE
TEXHOJIOTMH JIJISI BBIIOJIHEHUS
3ajad MpodecCHOHATbHON
eI TEeIbHOCTH

B 001acTH IEHHOCTH HAyYHOTO MO3HAHUSA:
-c(hopMHpOBaHHOCTH MHUPOBO33PEHUS,

COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTUs HAayKd U OOLIECTBEHHOM NPAKTHKH,
OCHOBAHHOT'O Ha Jaore KYJIbTYD,

CHOCO6CTBYIOII.IGFO OCO3HAaHUIKO CBOCro MeECra B
[MOJIMKYJIBTYPHOM MHPE;

- COBCPHICHCTBOBAHUC SI3BIKOBOM M YHUTATEJILCKOU
KYJIbTYPbI KaK CpEACTBa B3aUMOICUCTBUS MCKY]
VIFOAbMH U IIO3HAHHA MHUPA,

- OCO3HaHHC IICHHOCTH HaquOfI JACATCIIbHOCTH,

[OTOBHOCTb  OCYILECTBJISATh  IMPOEKTHYID U
MCCIIEI0BATEIbCKYIO JESITENIbHOCTD
MHIMBU1YaJIbHO U B TPYIIIIE.

OBnaneHue YHHUBEPCAIbHBIMU y4eOHBIMU

[103HABATEIbHBIMU AEHCTBUSIMMU:

B) paboTa ¢ uHpopmaruei:

- BJIAJCTh HaBBIKAMU IOJy4eHUS MH(DOpMALMU U3
MCTOYHUKOB PAa3HBIX THUIOB, CaMOCTOSTEIIBHO
OCYILIECTBIISATh TTOUCK, aHAIIN3, CUCTEMATH3AIHIO H
MHTEPIPETANNI0 HHOOPMAINH Pa3IHIHBIX BHIOB
(hopM mpecTaBICHNUS;

- CO3/1aBaTh TEKCTHl B Pa3JMYHBIX (opmarax ¢
y4€TOM Ha3HaueHHs UWHPOpPMAlUU U  LEJIEBOU
QyJUTOpUH, BBIOMpas ONTHUMAJbHYIO  (opMy

IPCACTABJIICHUA U BU3YyaJIU3allhU,

- yMeTh ONEpUpOBaATh NOHATHUAMHU: palUOHANbHAS (QYyHKUUSA,

byHKIIHS, byHKIHS,
imorapudmMudeckasi (QyHKLHUs, TPUTOHOMETPHUYECKHE (DYHKIIMH,

OKa3aTeabHast CTETICHHAs
oOpaTHble (DYHKIUH; YMEHHE CTPOUTH TpapuKH H3y4EeHHBIX
(yHKIMH, NCHIOIB30BATh IPpaUKU MPU U3YYECHHH MPOLIECCOB H
3aBUCUMOCTEH, MpH pPELIICHHH 3aJad M3 JAPYruxX y4eOHBIX
MPEJIMETOB U 3a/1a4 U3 PEeaNbHOW KHU3HHU; BBIpaXaTh (HhopMynamMu
3aBUCHMOCTH MEX/y BEIMYNHAMU;

- YMETh ONEPHPOBATh MOHATUSMH: TOXKIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHye, ypaBHEHHE, HEPABEHCTBO, CHCTEMA YpaBHEHUH
M HEpaBEHCTB, PAaBHOCWIBHOCTh YPaBHEHHWI, HEPaBEHCTB H
CHCTEM, palHuOHAJIbHbIE,

HppaluOHAJIIBHBIC, I10Ka3aTCJIbHBIC,

CTCIICHHBIC, JIOFapI/I(l)MI/I‘-IGCKI/Ie, TPUTOHOMCTPUUCCKHEC
YPaBHCHUA, HCPABCHCTBA U CUCTEMBI; YMCTh PCIIATEL YPABHCHUA,
HCPABCHCTBA U CHUCTCMbI C IMIOMOIIBIO PA3JIMYHBIX IMPHUCMOB,
[p€lIaTh YpPaBHCHUS, HCPABCHCTBA MU CHUCTEMbI C IMAPaMCTPOM;
IMPUMCHATH YPAaBHCHUSA, HCPABCHCTBA, UX CUCTCMBI IJId PCIICHUS
MAaTCMATUYCCKUX 3a/lad U 3a1a4 U3 pa3JIMIHBIX obnacreit HAyKH

14 peaﬂBHOﬁ KU3HU,

yMETb CBOOOJHO ONEPUPOBATh MOHATHSIMM: JBUKEHUE,

MapajuleNIbHbI  MEepeHoC, CUMMETpUsi Ha IUIOCKOCTH U B
[POCTpAaHCTBE, OBOPOT, MpeodpazoBaHue MoA00us, MOJOOHBIE
(burypbl; yMeTh pacro3HaBaTh paBHbIC W MOJAOO0HBIE (UTYPHI, B
TOM 4YHCIe B TIPUPOJE, apXUTEKType; YyMETh
MCTIOJIb30BATh  F€OMETPUYECKHE HaXO/IUTh,
reOMEeTPUUECKUE BETMUMHBI (JUTMHA, YToJl, IJI0IIa1b, 00BEM) IpH

[PCHICHUHN 3a1a4 U3 APYIrux qu6HLIX npeaMeToOB U U3 peaﬂBHOﬁ

UCKYCCTBE,
OTHOIIECHH,

PKU3HU




- OIIGHWBaTh JIOCTOBEPHOCTb, JIETUTHMHOCTH
uHpOopManuy,

MOPaJIbHO-3THUYCCKUM HOPMaM;

€C COOTBCTCTBUC IIPABOBBIM U

- HCIOJBb30BaTh CPEACTBA HH(OPMAIMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B pELICHUU
KOTHUTHBHBIX, KOMMYHHMKaTHBHBIX
OpraHU3allMOHHBIX  3a/ad CO0JII0ICHUEM
TpeOOBaHUI 3PrOHOMHUKH, TEXHUKH 0€3011aCHOCTH,

41
C

TUTHEHBI, PECypcoCcOEpeKeHUsl, TMPABOBBIX U
ATUYECKUX  HOPM, HOPM  HMH(QOPMAIIMOHHOU
0€30I1aCHOCTH;

- BJIAQJICTh HABBIKAMH DPACIIO3HABAHHUS W 3allUTHI
mH(popMaIuu,
ITMYHOCTH

uH(OpMaITMOHHOW 0e30I1MacHOCTH

OK 03 ITnanupoBats u
peaTM30BbIBATH COOCTBEHHOE
npogecCHOHATBHOE U
ITMYHOCTHOE Pa3BHUTHE,
MpeINPUHIMATENbCKYIO
NesITeIbHOCTD B
npodeccnoHaabHOM chepe,
MICII0JIb30BaTh 3HAHUS 1O
(brMHAHCOBON TPaMOTHOCTH B
Pa3TUYHBIX KU3HEHHBIX
CUTYaIHsIx

B obnacTtu 1yXx0BHO-HPaBCTBEHHOT'O BOCITUTAHMUS:
-- C()OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI,
PTHYECKOTO ITOBEICHUS,

- CHIOCOOHOCTH OIIEHUBATh CUTYAIMIO U MPUHUMATH
OCO3HAHHBIE  pEIIEHUs, OPUEHTUPYSICH HA|
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HAaHHME JIMYHOTO BKJIaJa B THOCTPOECHUE
yCTOHYMBOTO OyayIIEro;

- OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJIUTENSM U
(M) IPYTMM 4JI€HaM CEMbH, CO3JIaHUIO0 CEMbH Ha
OCHOBE  OCO3HAHHOI'O  IIPUHATUSA  LEHHOCTEM]
CEMEMHON KU3HU B COOTBETCTBUM C TPAIULIMSIMU
HapoaoB Poccun;

OBjagcHue

YHUBEPCAIBHBIMU  PETYJSITUBHBIMY|

MEeNCTBUSIMMU:

-  yYMETb  OIEpUPOBATb  IOHATUSAMU:  pPaLUOHAJIbHBIC,
VPpaLOHAJIbHBIE, IIOKa3aTeNbHBIE, CTEIICHHBIE,
lorapuMuUecKue, TPUTOHOMETPUYECKHE  YpPaBHEHHUS U

HEpaBEHCTBA, X CHCTEMBI;
- yYMEThb ONEepUPOBATh MOHATHUSMH: MHOTOTPAaHHHK, CEUYCHHE
MHOTOTpaHHMKa, KyO, Napajulefenurnes,, Npu3Ma, NHpamMHja,
(burypa u noBepXHOCTb BpALIEHUs, LWIMHIP, KOHYC, Iap, cdepa,
ceueHHs] (UTyphl BpalleHHUs, IUIOCKOCTh, Kacaromascs chepsl,
[MJIMH/Ipa, KOHYCA, IJIOIa/lb TOBEPXHOCTU MUPAMH/IbI, IPU3MBI,
wiomanas  cpepbl, o0beM  KyoOa,
napajieNienunena, MUPaMUIbI,

KOHyca, IWIMHJIpA,
[PSIMOYTOJIbHOTO
LMIMHIpa, KOHYCa, [1apa; YMEHHe n300paxaTb MHOTOTpPaHHUKU
1 MTOBEPXHOCTU BpAIlIEHHUS, UX CEYEHHUS OT PYKH, C MOMOIIbIO
UEpTEKHBIX HHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMETh

[PACTIO3HABATb CUMMCETPUIO B IIPOCTPAHCTBE; YMCTh PACIIO3HABATD|

MIPU3MBI,

a) caMoOpranu3anus:

IIPaBHUJIbHBIC MHOTOTPAHHUKH;




- CaMOCTOSITEIIBHO OCYIIECTBIISITh TI03HABATEIILHYIO
NEATCIIbHOCTh, BbISABIIATH HpO6HeMBI, CTaBUTh U
(bopMyITHUpOBaTH COOCTBEHHBIC

00pa3oBaTeNbHON JICSITEIBHOCTH M KU3HEHHBIX|

3aga4un B

CUTYaLUsX;
- CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PELICHUS
poOJeMbl € Y4eTOM HMEIOIIUXCS  PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
CIIOCOOCTBOBaTh (POPMHPOBAHUIO U TIPOSBICHHIO
[IIMPOKOM 3pyIUIMU B pa3HbIX OOJIACTAX 3HAHUM,
[IOCTOSIHHO TIIOBBIIIaTh CBOM 00pa3oBaTENbHbIN U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCIIOJIb30BaTh IMPHEMbl Pe(IEKCHH A OLIEHKH
CUTYyallu{, BBIOOpa BEPHOTO pEILICHMUS;

- yYMETb OLEHHMBaTb pPUCKM U CBOEBPEMEHHO
[IPUHUMATh PELLIEHUS M0 UX CHUKEHUIO;

B) SMOLIMOHAJIbHBIM HMHTEJIEKT, MPeAIoiararonii
c(hOpMUPOBAHHOCTD:

BHYTPECHHEHN MOTHBAIUH, BKJIFOYAKOLIEH
CTPEMIICHHE K JOCTH)KCHHIO LEINU U YCIIEXY,
ONTHUMH3M, UHUIIUATUBHOCTh, yMEHHE JIEHICTBOBATD,
CXO01s U3 CBOMX BO3MOYKHOCTEM;

- SMIIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHUMATh
PMOIMOHAIBHOE COCTOSIHUE JPYTUX, YYUTHIBATh €TI0
[IPU OCYIIIECTBIEHUU KOMMYHUKALIUU, CTIOCOOHOCTD
K COYYBCTBUIO U CONEPEIKUBAHUIO;

- COIIMAIBHBIX

HaBBIKOB, BKJIFOHYAIOITHUX

CITOCOOHOCTD BBICTpanBATh OTHOLICHUA C APYTUMH

BEKTOPOB,

- YMETb OIIEPUPOBATH IOHATUSAMH: IIPAMOYIOJIbHAS CUCTEMA
KOOPAMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE IIPOM3BEICHUE, YOI MEXKIY

BEKTOPAMH, CyMMa

IMPOU3BCACHUC BCKTOpPAa HA 4YHCJIO, HAXOIAUTb C

MOMOIIbIO U3YYEHHBIX (OPMYJ KOOPIUHATHI CEPEIMHBI OTPE3Ka,
[paccTOsTHUE MEXKIY ABYMsI TOUKaAMH




ITFOObMH, 3a6OTI/ITbCSI, MNPOSABJIATE HHTCPCC U

pa3pemaTh KOHPIUKTHI

OK 04 DddextuBHO
B3aMMO/JICHICTBOBATh U
paboTaTh B KOJIJIEKTUBE U
KOMaH/1e

FOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSATEIbHOCTH
1 CaMOOITPEIETICHUIO;
-OBJIa/ICHNE HaBbIKaMU y4eOHo-
MCCIIEIOBATEIIbCKOM, NPOCKTHOM M COUUAIBHOU
eATeIbHOCTH;

OBnajieHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMHY|
MEeMCTBUSIMH:

0) COBMECTHAs JICSITEIIbHOCTD:

- TIOHMMaTh H MHCHOJb30BaTh MPEUMYIIECTBY]
KOMaHJAHOW M UHJIMBUyaJbHOU paboThI;

- TNPUHUMATh LEIM COBMECTHOW JESATEIbHOCTH,
OpPraHU30BbIBaTh U KOOPAMHUPOBATH JICUCTBHUS IO
ce JOCTHIKCHMIO. COCTaBIATh IIJIaH JICHCTBHIA,
[pacIpeessaTh POJIM C yYETOM MHEHUN YYaCTHUKOB
00CYKIaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPJAMHUPOBATH U BBITIOJHATH pa0OTY B yCIOBUSX

[PCAJIILHOI'O, BUPTYAJIbHOTO H KOM6I/IHI/IpOBaHHOFO

- YMETb OIIEpUPOBATH MOHATUAMU: CIIy4alHBIN OIBIT U CIIy4aliHOE
COOBITHE, BEPOSITHOCTh CIYYallHOI'O COOBITUS; YMETh BHIYUCIIATH!
BEPOATHOCTb C MHCIOJIIB30BAaHUEM TIpa@UUecKUX METOJIOB;
NPUMEHATh (DOPMYJIBI CIOKEHUSI M YMHOKEHHUSI BEPOSITHOCTEH,
KOMOWHATOpHBIE ()akThl W (OPMYNIBI TIPU pEIICHUH 331y,
OLIEHUBATh BEPOSTHOCTU PEANbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4YallHbIMU BEIIMYMHAMH; YMEHHUE IPUBOAUTH IIPUMEPHI
3aKoHa OOJBIIMX 4YHMCeT B NPUPOAHBIX H

O6H_ICCTBCHHBIX SBJICHHUAX,

ITPOSBJICHUA

- YMCTbH CBO6OI[H0 OINCPpHUPOBATHL MOHATUAMU: CTCIICHDb C LECJIBIM

[OKa3aTejeM, KOPEHb HaTypaJbHOM CTENEeHH, CTEeNeHb C

[PAlMOHAJIBHBIM  IIOKAa3aTCJICM, CTCIICHb C )Iel\/JICTBI/ITeJ'II)HBIM

(BEIIECTBEHHBIM) TIOKa3aTesieM, Jorapudm ducla, CHHYC,
KOCHHYC U TAHI'€HC IPOM3BOJILHOTO YHCIIA;

- yMeTb CBOOOJIHO ONEPUPOBATH MOHATHAMM: IpaduK (yHKIUH,
oOpaTHast PyHKIUS, KOMIO3ULUS GYHKINH, TUHEHHAS PYHKIUS,

KBaJgpaTU4Has (DyHKIUS, CTeneHHas QYHKUUS C  LeIbIM

B3aMMO/ICHCTBHS,

[oKazarejaeM, TpUTrOHOMeTpuueckue (GyHKIUM, OOpaTHBIE




OCYIICCTBIISAITh  MTO3UTHUBHOE CTPATETHYECKOE
MOBE/JICHUE B PA3IMYHBIX CHTYAIHsIX, MPOSBIISTH
TBOPUYECTBO U BOOOpaKEHUE, OBITH HMHUITUATHBHBIM.
OBnajsicHie yHHUBEPCATHHBIMU  PETYISTUBHBIMH
IMENCTBUSIMU:

') MPUHSTHE Ce0s U IPYTUX JIFOJICH:

- IPUHUMATh MOTHUBBI M aPTYMEHTBI APYTHX JEOJCH]
[IpU aHAJIM3E PE3YJIbTATOB JEATEILHOCTH;

- IpU3HABATh CBOC IIPABO M IIPABO JIPYTHX JIFOICH Ha
OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH IIOHUMATh MU C TIO3UIIHH

NPyroro 4ejaoBeka

IIOKa3aTcjibHas 41

byHKumn,
imorapumudeckas yHKIUU; YMETb CTPOUTH TpaPUKH (PyHKITHIHA,

BBITMOJIHATE Pe00pa3oBaHus rpaduKoB PYHKIIUHI;

TPUTOHOMCTPHUYICCKUC

yYMETh UCIOJNB30BaTh Tpapuku QYHKIUH U1 H3y4YECHUs
MPOLIECCOB M 3aBUCHMOCTEI NpH PEUIeHWH 3a1ad U3 JAPYTux
y4eOHBIX TPEIMETOB W M3 pEajbHOM JKM3HM; BBIPAXKATh
(bopMyIamMH 3aBUCHMOCTH MEXIY BEJTHUNHAMH;

- CBOOOJIHO ONEpPHUPOBATh IOHATHUSAMU: YETHOCTh (YHKIIHH,

dynkmu, NNV
MOHOTOHHOCTH (DYHKIIMH, SKCTpEeMyM (YHKIIMH, HANOOJIbIIEEe H

yMEThb

MEePUOIUYHOCTD OTPAaHUYEHHOCTh
HaMMCHbBIIIee 3HA4YCHHWsS (YHKIMA Ha IPOMEKYTKE,
[IPOBOJIUTH UCCIIEAOBAHUE (PYHKIIUH,

- yMeTh MHCIIOJIb30BaTh CBOWCTBA M Tpapukd (QyHKUHUNA IS
[pelIeHUs] YpaBHEHUW, HEPABEHCTB W 3aJad C IapaMeTpaMu;
M300paxaTh Ha KOOPAMHATHOM TNIOCKOCTH MHOXKECTBA PELICHUM
YpaBHEHHU, HEPABEHCTB U UX CUCTEM

OK 05 Ocy1iecTBisiTh YCTHYIO
1 TMCbMEHHYIO
KOMMYHHUKAIIUIO Ha
FOCYIapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4E€TOM 0COOEHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 001acTH 3CTETHYECKOrO BOCITUTAHUS:

9CTETUYCCKOC OTHOIICHHME K MHUPY, BKIHOYasdl

DCTCTUKY 6BITa, Hay4YHOro #H  TCXHHUYCCKOI'O

TBOpPYECTBA, Tpyda © OOIIEeCTBEHHBIX
OTHOIIICHUI;

- CIIOCOOHOCTh BOCTIPUHUMATh PA3JIUYHbBIE BH/IBI
MCKYCCTBA, TpaJullUM U TBOPYECTBO CBOErO0 U
IIPYTUX  HApOJOB, OILIyIIaTh AMOLMOHAIBHOE

BO3JEHCTBHE UCKYCCTBA;

cropra,

- yOeX/JIEHHOCTh B 3HAYUMOCTU MJISl JINYHOCTU H
00111eCTBa OTEYECTBEHHOTO 1 MUPOBOT'0 UCKYCCTBA,
PTHUYECKUX KYJIbTYPHBIX TPAJWLHAA M HAPOJHOTO

- YMETh ONEpUPOBATh MOHATUSMH: CpeIHee apu(pMETHUYECKOE,

MeauaHa, HauOoJplllee M HaUMEHbIllee 3HAuYeHUs, pa3Mmax,
CTaHJApTHOE OTKJIOHEHUE YHCIOBOro Habopa;
YMEHHE UHTEPIPETUPOBATh  HUH(OPMAIHIO,
[pe[CTaBICHHYI0 B TaOiMIax, Ha JuarpaMmax, Trpadukax,
OTPaKAIOIIYI0 CBOWCTBA PEAIBHBIX IPOLECCOB W SBJICHUM;
NpeACTaBIATh MHPOPMAIIUIO C MOMOUIbIO TaOJIMIl M JAUarpamm;

MCCJICI0BAaTh B TOM 4YHUCIC C

TCTiepCust,
HU3BJIEKATD,

CTaTUCTUYECKUE JAaHHBIE,
[pUMEHEHHEM I'paUUECKUX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

- YMEThb OINEpUPOBATh NOHATHSAMHU: TOYKA, IpsiMasi, IJIOCKOCTH,
[IPOCTPAHCTBO, IBYI'PAaHHBIA YIOJ, CKPEUIMBAIOIIMECS IPSIMBIE,
[MapajuIeIbHOCTh U MIEPIEHANKYISIPHOCTD IPSIMBIX U INTIOCKOCTEM,
YTOJI MEXAY IPSMBIMH, YTOJI MEXKIY IPSAMOH U INIOCKOCTBIO, YTOJI

TBOPYUCCTBA,




- TOTOBHOCTb K CAMOBBLIPAXXCHUIO B PAa3HLIX BHUJAAX

MCKYCCTBa, CTpPEMJICHHE MPOSBIATH KadyeCcTBa
TBOPYECKOM JINYHOCTH;

OBJajieHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMHY|
IMENCTBUSIMU:

a) oOIIeHuE:

- OCYILIECTBJISITh KOMMYHHUKAallMU BO Bcex cdepax
PKU3HMU;

- pacro3HaBaTh HeBepOabHbBIE CPEACTBA OOIICHMUS,
MOHUMAaTh  3HA4YCHUE

COIMaJIbHBIX 3HAKOB,

[PacrIO3HaBATh IIPEANIOCHUIKA KOH(IJIMKTHBIX
CUTyallMidi ¥ CMATYaTh KOH(IMKTHI;
- Pa3BEpHYTO MU JIOTMYHO M3J1ararb CBOIO TOYKY)

BPCHUA C UCIIOJIb30BAHUEM A3BIKOBBIX CPEACTB

MEXKIy IUIOCKOCTSAMM, PACCTOSHHUE OT TOYKHM JIO INIOCKOCTH,
[PACCTOSTHUE MEXKY IIPSMBIMHU, PACCTOSTHUE MEXY IUIOCKOCTAMM;
- YMETb MCIIOJIb30BaTh MPH PEIICHUH 33/1a4 U3yYCHHBIE (DAKThI U
TeOpEeMBI IJIAHUMETPUHU; YMEHHE OLIEHUBATh Pa3Mepbl 00bEKTOB
OKPY>KaroIlero Mupa

OK 06 IIposBisiaTs
pa)X1aHCKO-NaTPUOTHYECKYIO
[O3UIUIO, IEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHUE Ha
OCHOBE TPaJUI[MOHHBIX
00111€4eTOBEYECKUX
[IEHHOCTEH, B TOM YHCJIE C
y4€TOM rapMOHU3aLuN
MEXHAIMOHAIBHBIX U
MEKPETUTNO3HBIX
OTHOILICHU!, TPUMEHSATH
CTaH/apThI
QHTUKOPPYIMLHOHHOTO
MOBE/ICHUS

OCO3HAaHHuC O6y‘~IaIOIJ_II/IMI/IC$I pOCCHfICKOfI

Fpa)KIlaHCKOfI NIACHTUYHOCTHU,

BHYTPEHHEH

JTyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEN HaponoB Poccuiickoi

HeJICHAIIpaBJICHHOC Pa3sBUTHUC

TTO3HUIINH JIJUYHOCTH Ha OCHOBC

d)ez[epaum/l, HCTOPUYCCKUX W  HAIIMOHAJIBHO-

KyJIbTYPHBIX Tpaaului, (popMUpOBaHHE CHUCTEMBI

BHAUYMMBIX I[EHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
QHTUKOPPYILIUOHHOIO MHUPOBO33PEHUS,
[IPaBOCO3HAHUS, 9KOJIOTUYECKOM  KYJIbTYpHI,

CITOCOOHOCTH CTaBUTh 1IETTH M CTPOUTD KU3HECHHBIE
[IAHEL,
B yacTu rpak1aHCKOr0 BOCITUTAHUS:

OCO3HAHHUE CBOMX KOHCTHTYLMOHHBIX IIpaB H
06H33HHOCTCI>1, YBAXKCHUC 3aKOHA U IIPaBOIIOPAIKA,

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpPJIMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YTOJI MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YKCIIO; HAXOIUTH C
[TOMOIIBIO U3YUYEHHBIX (POPMYJI KOOPIMHATHI CEPEHBI OTPE3Ka,
[pacCTOsTHUE MEXAY ABYMS TOUKaAMU;

-yMETb BBIOUPATh MOAXOIAIIMNA N3yUYSHHBIN METO JUIsl peIleHHsI
3aJauu, paclo3HaBaTh MaTeMaTudeckue (GakThl U
MaTeMaTHYeCKUEe MOJIETIH B IPUPOIHBIX U OOIECTBEHHBIX
SIBJICHUSX, B UICKYCCTBE; YMEHHUE IIPUBOIUTD IIPUMEPDI
MaTeMAaTHYECKUX OTKPBITHI POCCUNCKON U MUPOBOU
MAaTEeMaTUYECKON HAYKH.

- YMETh ONIEPUPOBATH MOHATHIMU: CIyYalHBIN OMBIT U CIIy9aitHOE
COOBITHE, BEPOSITHOCTh CIIYyYallHOTO COOBITHS; YMETh BHIYHMCIISTH!
rpadU4ecKux  METOJIOB;

BCPOATHOCTL C  HUCIHOJIb30BAHUCM

PUMEHATh (POPMYIBI CIOXKEHUS M YMHOXXEHUSI BEPOSITHOCTEH,




- OPUHSATHE  TPAJAMIMOHHBIX  HAIMOHAIbHBIX,
0011e4ETI0BEUECKUX T'YMaHUCTUYECKUX u
NIEMOKPAaTUYECKUX LIEHHOCTEM;

- TOTOBHOCTb  IIPOTUBOCTOSATH  HJEOJOIMH
PKCTpPEMU3MA, HaI[MOHAIN3Ma,  KceHodoOuwu,
IMMCKPUMHMHALIMM 110 COLMAIbHBIM, PEIUTHO3HBIM,
[PACOBBIM, HALIMOHAJIbHBIM IIPU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTH B
MHTEpecax IpakJaHCKOT o 00IIeCTBa, y4acTBOBATH B
CaMOYTIPaBIICHUN B 00111600pa3oBaTEIHHOM
OpraHU3aluy U JETCKO-IOHOUIECKUX OPTaHU3alUsAX;
- yYMEHHE B3aWMOJCHCTBOBAaTh C COLMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBUU C MX (DYHKLUUAMU U
Ha3HAUYCHHEM;

- TOTOBHOCTh K T'YMAHUTapHON U BOJIOHTEPCKOM
e TeIbHOCTH;

[aTPUOTHYECKOI0 BOCIIUTAHUS:

- c(OPMHPOBAHHOCTh POCCUHCKON Tpa)kJTaHCKOM
MICHTUYHOCTHU, MaTPUOTHU3MA, YBAXKEHUS K CBOEMY)
HapOdy, YyBCTBA OTBETCTBEHHOCTH niepe PonuHoi,
FOPIOCTH 3a CBOM Kpai, CBOXO PoauHy, CBOM SI3BIK U
KYJIbTYpPY, MpOILLIOe u HaCTOSIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuy;

- ILIEHHOCTHO€ OTHOIIEHHE K TOCYAapCTBEHHBIM
CUMBOJIaM, HCTOPUYECKOMY U  HPUPOAHOMY)
HAcJIeUI0, TaMAITHUKAM, TPaJuLUSIM HapoJOB
Poccnn, noctrkennsm Poccnn B Hayke, HICKYCCTBE,
CIIOPTE, TEXHOJIOTHUSIX U TPYAE;

KoMOMHATOpHBIE (akTBl U (HOpMyaBl TpPU pPEUICHUU 3371ay;
OLICHUBATh BEPOSATHOCTH PEAIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIyyallHBIMH BEITMYMHAMH, YMEHHE MPHUBOIAUTH IPHUMEPBH]
[POSIBJICHUSI 3aKOHAa OOJIBIIMX YHCEl B MPHUPOJHBIX U
OOILECTBEHHBIX SIBICHUSAX




- HﬂeﬁHaH y6e)KI[GHHOCTL, TOTOBHOCTD K CIIYKCHHIO|
11 3alIuTC OTC‘ICCTBa, OTBCTCTBCHHOCTL 3a C€rIo

Cynp0y;

OCBOCHHBIE  OOYYaIOUIMMHCA  MEXIIPEIMETHbIC
[OHATUS M YHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS
(peryasTUBHBIE, II03HABaTECIIbHBIC,
KOMMYHHKaTHBHBIE);

- CHOCOOHOCTh ux MCIIOJIb30BaHUs B
[I03HABATEJIbBHOM M COLMAJbHOM  IIPAKTHKE,

FOTOBHOCTH K CAMOCTOSITEIbHOMY IJTAHUPOBAHUIO U
OCYILIECTBIICHUIO
OpraHu3aIuu

yaeOHOU
y4eOHOro
[1e1arOrHYeCKUMU PaOOTHHUKAMHU U CBEPCTHHKAMH,
K Y4acTHIO MOCTPOCHUH  MHIVBHYaJbHOU
00pa3oBaTeIbHON TPACKTOPHH;
- OBJIAJICHUE HABBIKAMH Y4eOHO-

JIeSITEIILHOCTH,

COTpyJIHUYECTBA C

B

MCCIIEI0BATENILCKOM, MPOEKTHOM U COLMAJIbHOM
IeaTeIbHOCTH

OK 07 CozeiictBOBaTh
COXPAHEHHUIO OKpYKarouei
CpeIbl, pecypcocOepekeHHIO,
MPUMEHSTh 3HAHUS 00
M3MSHEHHMH KINMAaTa,
[TPUHIIUIIBI OEPEKITHUBOTO
MPOU3BOICTBA, YP(HEKTUBHO
TEeliCTBOBATh B YPE3BbIYAHBIX
CUTYyaIUsIX

- HE NPUHUMATh JCHUCTBUs, INPUHOCSALIUE BpE]|
OKPYXaroIlEeu cpee;

yMETh  TPOTHO3MPOBATH  HEOIAroNpHUSTHBIE
DKOJIOTUYECKHUE IOCIEACTBUS MPEAIPUHUMACMBIX
NIEHCTBHI, IPEAOTBPALLATh UX;

- PaCLIMPUTH OIBIT AEATEIBHOCTU 3KOJIOTHYECKOMH

HAITPABJIICHHOCTH,

pa3palaTeiBaTh IUIAH pELIEHUS MpPOOJIEeMBbl C
YUETOM aHajh3a HMMEIOIIUXCS MaTepUAIbHBIX U
HeMaTepualbHBIX PECYpPCOB;

- YMETb OIEepPHpPOBATh NOHATHUAMH: (DYHKIHS, HETpepbIBHAS
(byHKIMS, nepBooOpasHas,
MHTErpal; yMETh HaXOJUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
(yHKIMH, UCIIONB3YsI CIIPABOYHbIE MaTepHallbl; UCCIIEAO0BaTh B
NpOCTEHIINX CIay4asX (YHKIMHM Ha MOHOTOHHOCTb, HAaXOJUTh
HauOOJbIINE W HauWMEHbIIWE 3HAuYeHUs (QYHKIMHA; CTPOUTH
c

IMponu3BoaHasA, OHpC,I[CJ'ICHHHfI

rpagUKd  MHOTOYJIEHOB HCIOJIb30BAHNEM

MAaTEMAaTHUYCCKOIro aHajiu3a,

anmnaparaj
MIPUMEHATh TPOU3BOAHYIO IIpHU
Ha

[peIeHuu  3ajad

OPUCHTHPOBAHHBLIC 3aJa4dyd Ha HauOoONbIINE W HAWMEHDIIINE

JBHUXKXCHUCE, peuaTtb IPAKTHUKO-

BHAYCHHA, HA HAXOKACHUC ITYTU, CKOPOCTU U YCKOPCHH,




OCYILECTBIIATh  IICJICHANIPABICHHBI  MOUCK
[epeHoca CpeIcTB M CHOCOOOB  JICHCTBUSL B
podhecCHOHATLHYIO CPEy;

- YMCTb IICPCHOCHUTL 3HAHHA B IMO3HABATCIIBHYIO U
[PAKTHUYCSCKYIO 001aCTH KU3HEICATEIbHOCTH;

- MpeyIarath HOBBIC MPOEKTHI, OLICHUBATH HACH C
[O3UIHH OPHUTHHAIBHOCTH,

HpaKTH‘ICCKOﬁ 3HAYUMOCTH;

HOBU3HEI,

AaBaTb OLCHKY HOBBLIM CUTyallUAM, BHOCUTDH

- YMCTb OIICPpHUPOBATH IMOHATHAMU: NABUXKXCHHUC B IPOCTPAHCTBE,
o100HBIe (PUTYpPBI B MPOCTPAHCTBE; MCIIOJIb30BAaTh OTHOIICHUE
[UI0IIaZel MOBEPXHOCTEH M 00BEMOB MONOOHBIX (UTYp IpH
[pEILICHUH 3a]1a4;

- YMETb BBIYUCISATH T'€OMETPUYCCKHE BEJIMYMHBI (JUIMHA, YToJl,
onaas, 00BeM, IUIOMAJb  IOBEPXHOCTH),  HCIOJIbB3YS

M3ydeHHbIE (POPMYIIBI U METOIbI

X yJ10KECTBEHHBIX padoT

KOPPEKTUBBI B JIEATEIBHOCTh,  OLICHUBATH,
COOTBETCTBUE PE3YJIbTATOB LENISIM
Boimonnenue mTykarypHbix # - AekopaTUBHBIX|[IK 1.1. BpIMmonHATh MmITyKaTypHblE pabOTHl MO  OTIEIKE
paboT BHYTPEHHUX U HAPY>KHBIX TOBEPXHOCTEH 3AaHUI U COOPYKEHUH.
[1K 1.2. BemmonaHsaTh paboThl 10 YCTPOWCTBY HATUBHBIX MOJIOB U
OCHOBaHUH MO/ MOJIBI.
[1K. 1.3 BeinonHeHue JeKOPaTUBHBIX MITYKATypPOK.
[IK. 1.4. PeMOHT mITyKaTypKd, HaJIMBHOTO ToJia, (acaaHbIX
TETUTOU3OJISIITUOHHBIX KOMITO3UIIMOHHBIX CUCTEM.
Boimonnenue  MamspHbIX M jaekopaTuBHO-| [IK  2.1. BpIMOTHATE MOATOTOBHUTENBHBIE PabOTHI  MpH

[POM3BOJICTBE MAIAPHBIX PAOOT MPH OTIENIKE MOBEPXHOCTEH
3IAHUN U COOPYKEHUM.

[1K 2.2. BeInosnHATh paboThl MO OKPAIIMBAHUIO U OKJIEUBAHUIO
000sIMH TIOBEPXHOCTEH pa3IMYHBIMU CIIOCOOAMHU.

[IK 2.3. BBIIOTHATH JACKOPATUBHO-XYI0KECTBEHHYIO OTICIIKY]
[MOBEPXHOCTEH PA3IMYHBIMU CIIOCOOAMH.

[1K. 2.4. BBINOTHATH PEMOHT M BOCCTAHOBJIEHHE OKpAIIEHHBIX
MM OKJICCHHBIX 000SMU TOBEPXHOCTEH.




2. CTpyKkTypa U coaepxaHue 001eo0pa3oBaTe/bHON AUCHUNINHBI

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThI

Buj yueOHoit padoThl

Oobvem ¢ uacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMbl JHCHUIINHBI 316
B T.4.

OcHoBHOe coJep:kaHue 278
BT. 4.:

TEOpeTHYeCcKoe 00y4yeHue 178
MPaKTUYECKHE 3aHATHS 100
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COJlep:KaHMe (Coep:KaHue 28
NMPHUKJIATHOT0 MOIYJIA)

BT. 4.:

TeopeTudeckoe o0ydeHue 12
PAKTUYECKHUE 3aHSITUS 16
Koncynbranuu 4
IMpomexxyTounas arrecTanus (3IK3aMeH) 6




2.2. TeMaTu4yecKMil IJIAH U COJEPKAHNE TUCIUTINHbBI

Conep:xanue yueOHOro Matepuaia (OCHOBHOE U PO(deccHoHAIBLHO-

HaumeHoBaHue pa3jeioB . O0bem ®opmupyeMble
OpPMEHTHPOBAaHHOE), JIA00PATOPHbIE M NPAKTHYECKHE 3aHATHS, IPUKJIATHON
U TeM 4acoB KOMIeTeHIUH
MOAYJb (MPH HAJIHYNHU)
OcHoOBHOE co/lep:KaHue
1 kype
17
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI
Tema 1.1 Copep:xanue yueOHOTo MaTepuana
Llenb u 3aj1aud | bazoBele 3HaHMSA W YMEHHA 110 MareMaTHKe B MPO(EeCcCHOHAIBLHOW M B
MaTEMaTHKU [P OCBOCHHUH | TTOBCEIHEBHOM JIEATEITLHOCTH.
CTHEHATBHOCTH 1
Tema 1.2 Copaep:xkanue y4eOHOro MaTepHana OK-01, OK-02,
Yucnma wu  Boiuucienus. | JleiictBus ~ Hax  TOJOXKHUTENBHBIMM W OTPULATENIBHBIMH  YHCIIAMH, OK-03, OK-04,
Beipaxkenus U | OOBIKHOBEHHBIMH U JIECITUUHBIMU JIPOOSIMH. 2 OK-05, OK-06,
npeoOpa3oBaHus JleWicTBUS CO cTEeNneHsIMH, (POPMYITBI COKPAIIEHHOTO YMHOXCHHS. OK-07
[IpakTrueckoe 3aHsTHE 1
Tema 1.3. IIpo¢deccnona/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xkanue
['eomeTpus Ha MIIOCKOCTH | MPHUKJIATHOTO MOJYJIsI)
Busl mitockux GUryp v ux riomaib.
ITpakTHKO-OpHEHTHUPOBAHHBIE 33]a4l B Kypce F€OMETPUH Ha TIOCKOCTH
2

[IpakTHueckoe 3aHsATHE

Tema 1.4

Copepxanne yueOHOTO MaTepuana




HpOL[GHTHBIe BbIYUCICHUA

[TpocTeie IPOLIEHTHI, pa3HbIe CIIOCOOBI MX BhrauciaeHus. CII0KHBIE TPOIICHTHI

[IpakTuueckoe 3anarue 1
Tema 1.5 Coneprxkanne y4eOHOT0 MaTepuasia
VYpaBHenus 1 HepaBeHCTBA | JImHelHbIE, KBaIpaTHbIC, IPOOHO-JIMHEHHBIC YpaBHEHHS U HEPAaBEHCTBA 1
[IpakTrueckoe 3aHsTHE 1
Tema 1.6 Copepxanne yaeOHOT0 MaTepuana
Cucrempl ypaBHeHMM H | CriocoOBI pelIeHHs CUCTEM JIMHEHHBIX ypaBHeHH. [ToHATHA: MaTpunia 2X2 u 3x3,
HEpPABEHCTB onpenenutenb marpunbl. Meton [Naycca. CucTeMbl HEMHEWHBIX YpPaBHEHHUM. 4
CucreMbl HEPaBEHCTB
Tema 1.7 Coneprxanue yueOHOro Matepuania
BxonHoi1 KOHTpOIIB Boruncnenuss u npeoOpa3zoBaHusl. YpaBHEHUSI U HEpaBeHCTBA. ['eomerpus Ha
MJIOCKOCTH
KonTponbnas pabota 1
Pasznea 2. 16
Crenenu u kopuu. CrenenHas pyHKuust
Tewma 2.1 Coneprxanne yueOHOT0o MaTepuasia
Crenennast  QyHKums, ¢ | [TousaTue KOPHs N-0M CTENEHU U3 IEUCTBUTEIBHOIO ynciia. DyHKIUU y = Vx ux
CBOHCTBA cBoiicTBa U rpaduku. CBoHCTBa KOPHS N-0if cTeNeHn 2
[IpakTHueckoe 3aHsTHE 2
Tema 2.2 Copep:xanue yueOHOTO MaTepuana OK-01, OK-02,
I[peoGpasoBanue [IpeoOpasoBanye UPPALMOHAIBHBIX BBIPAKEHHH (Pa3IOKEHUE Ha MHOKHTEINH, OK-03, OK-04,
BBIPDAKEHUI C KOPHSAMH N- | BEIHECEHHE OOIIET0 MHOKHUTEIS, (POPMYIIBI COKPAIIEHHOTO YMHOKEHHS) 1 OK-05, OK-07
01 CTeneHN [IpakTrueckoe 3aHsATHE 2
Tema 2.3 Copep:xanne yueOHOTO MaTepuana
Cpoiictea  creneHn ¢ | [lonsTue creneHu ¢ 1r00BIM pallMOHAIBLHBIM MTOKa3aTeneM. CTeneHHbIe PYHKIHY,
panoHaIbHBIM U | UX CBOWCTBA U TpaduKu
NEHACTBUTEIHLHBIM 2

ImoKa3aTcjIsiMu




Tema 2.4 Copepxanne yaeOHOT0 MaTepuana
Pewenne PaBHOCWJIBHOCTD MPPALMOHAIBHBIX YPAaBHEHUH W HEPABEHCTB. MeToabl HX 4
MPpaLMOHATIbHBIX peuieHus. Penienne nppalmoHaabHbIX YpaBHEHUI U HEPABEHCTB
YPaBHCHUH U HEPABEHCTB | [IpakTHUECKOE 3aHSTHE 2
Tema 2.5 Coneprxkanne y4eOHOT0 MaTepuasia
Crenenu 51 KopHU. | Onpenenenue creneHHON ¢yHkuuu. Mcmnonb30BaHue ee CBOMCTB MPH peIICHUH
Crenennast pyHKIUSA YPaBHEHUI U HEPABEHCTB
KontposnsHas pabora 1
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Pa3nea 3. [lokazarenbHas pyHKIMA
Tewma 3.1 Coneprxanue yueOHOro Matepuasia
ITokazarenpHas QyHkuus, | CTeneHb C MOPOM3BOJBHBIM JICHCTBUTENBHBIM MOKaszaTeneM. OmnpenencHue
ee CBOMCTBa [oKa3aTeabHOM (YHKLMH, €€ CBOMCTBA U IpapuK. 3HAKOMCTBO ¢ IPUMEHEHUEM
[I0Ka3aTeIbHOU byHKLIMY. Pemenue [I0Ka3aTeIbHBIX ypaBHEHUI
(GyHKIIMOHATBHO-TPa)UUECKUM METOJIOM 3
[IpakTuueckoe 3anaTue 1
Tema 3.2 Coneprxanne yueOHOT0o MaTepuasia OK-01, OK-02,
Pemienne moxasartenpHbIX | PemeHne ToOKa3aTeNnbHBIX YpPaBHEHWH METOJOM YpaBHUBAHHS IIOKazaTelnei, OK-03, OK-04,
YPaBHEHUM U HEPABEHCTB | METOJIOM  BBEJCHUS HOBOM TEPEeMEHHOH, (yHKIMOHANBHO-TpadUIecKuM OK-0 5’ OK-07
MeToIoM. Pemenne nokasarenpHbIX HEPABEHCTB 3 ’
[IpakTnueckoe 3anaTue 4
Tema 3.3 Coneprxanne yueOHOT0 MaTepuania
Cucrembl TOKa3aTeNbHBIX | PellieHne CUCTEM MMOKa3aTeNIbHBIX YPaBHEHHIA 4
ypaBHEHUH [IpakTrueckoe 3aHsTHE 2
Tema 3.4 Coneprxanue yueOHOro MaTepuaa
Pemenune 3a1a4. | PemieHne moka3aTeNbHBIX YpPaBHEHMHM METOAOM YpaBHMBAaHMS IIOKa3aTelel U
ITokazarenpHas QyHKIUS | METOJOM BBEJCHUS HOBOU MEPEMEHHOM. PelieHne mokazaTenbHbIX HEPABCHCTB
KoHTpomsHas pa6oTa 1




Paznea 4. Jlorapugmel. Jlorapudpmudeckas pyHkuus
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Tema 4.1 Coneprxkanne y4eOHOT0 MaTepuasia
Jlorapupm yucna. | Jlorapudwm uncna. JlecaTHUHBIN 1 HATypadbHBIN JIorapudmel, uyucio e. Dopmyna
JlecaTnaabIi U | mepexoja
HaTypaJbHBIN JIOTapu(MBI, 4
YHCJIO €
Tema 4.2 Coneprxanue yueOHOro Matepuasia
CpoiictBa  norapu¢moB. | CpoiicTBa jorapudmos. Oneparius jJorapuMUpOBaHusl. 4
Onepanus [IpakTuueckoe 3aHaTue
Jorapu(MUPOBAHUS 4
Tema 4.3 Copep:xanue yueOHOro MaTepuana
Jlorapudmmueckas Jlorapudmuueckas GyHKIUS U ee CBOHCTBA 2
¢GyHK1M, ee CBOMCTBa [IpakTrueckoe 3aHsATHE 1
Tema 4.4 Coneprxanue yueOHOro Matepuasia
Pemenue [MonsTre norapudmudeckoro ypaBHeHus. Omepanust HOTeHIUpoBaHUS. Tpu
JOrapuPMIIECKUX OCHOBHBIX METOJIa PEUICHUs JIOTapu(MUUECKUX YPABHEHUH: ()yHKIIMOHAIBHO-
YPaBHEHUH U HEPABEHCTB | rpadypdeckuii, METOA MOTCHIMPOBAHHS, METO] BBEICHHS HOBOI MEPEMEHHOI. 5
Jlorapugmuueckue HepaBeHCTBa
[IpakTHyeckoe 3aHsATHE 5
Tema 4.5 IIpojeccnoHaIbHO-OPHEHTHPOBAHHOE coaepikaHue (conepxanue
Jlorapudmsl B mpHupoae U | NPUKJIATHOTO MOTYJINA)
TEXHHUKE [Ipumenenue mnorapudma. Jlorapupmuueckas cnupaab B npupoae. Ee 1
MaTeMaTHYECKHE CBOMCTBA
[IpakTHyeckoe 3aHsTHE 1
Tema 4.6 Coneprxanue yueOHOro MaTepuasa
Pemenune 3agau. | Jlorapupmuueckas Qynkums. Pemenume mpocredmux  sorapuMuueckux
Jlorapudmsr. YpaBHEHUU

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07




Jlorapudmmueckas

KonrponsHas pabora

byHKIHISA 1

Paspnen S IIpsiMble U VIOCKOCTH B MPOCTPAHCTBE 20

Tewma 5.1. Coneprxkanne yueOHOr0o MaTepuasia

OcHoBHbIE nousaTus | [lpenmer crepeomerpun. OCHOBHBIE MOHATHS (TOYKa, IpsAMasi, IUIOCKOCTD,

CTEPEOMETPHMN. npocTpaHcTBo). OCHOBHBIE akcUOMBl — cTepeomerpuu. llepecekaromuecs, 4

Pacnonoxenue npsAMBIX M | mapajulelbHble M CKpeIluBarouuecs mpsimble. [Ipu3HaK W CBOWCTBO

IJIOCKOCTEH CKpeluBaromuxcs npsaMbeix. OCHOBHbIE TPOCTPAHCTBEHHBIE (DUTYPHI.

Tema 5.2. Copep:xanue yueOHOTo MaTepuana

IapannensHocTh npsAMBIX, | [lapamiensHple mpsiMas u 1utockocTh. Ompenenenue. [lpusHak. CBoiicTBa.

OpsAMOM M IUIOCKOCTH, | [Tapamnenbrble mnockoctu. Onpenencnue. [Ipusnak. Coiicta. Terpasap u ero

IIJIOCKOCTEN anemenThl. [lapamnenenunen u ero aneMeHThl. CBOHCTBAa IPOTHUBOMOJIOKHBIX OK-01. OK-03
rpaHel ¥ nuaroHaiei napamienenunena. [locrpoenne ceuennii. Pemenne 3anau. 4 OK-0 4’ OK-O7’
[IpakTuueckoe 3anarue 2 ’

Tema 5.3. Copep:xanue yueOHOTO MaTepuana

[lepneHIMKYISPHOCTD [lepnennukynspueie npsimble. [lapannensHble OpsMble, MEPHEHAUKYISPHBIE K

HPSIMBIX, IPSIMON U mwiockoctd.  [Ipu3Hak  MEepHeHAMKYISPHOCTH  NPSAMOM M IUIOCKOCTH.

IIJIOCKOCTH, INTIOCKOCTEN JoxkazarensctBo.  Ilepnenaukyinssp w  HakinoHHas. llepnennukynspHbie
iockocTy. [Ipu3Hak nepneHauKyIsIpHOCTH MJI0cKocTel. JlokazaTrenbeTBo.
PaccrosiHust B mpocTpaHCTBE 3

Tewma 5.4. Coneprxanne yueOHOT0o MaTepuasia

Teopema 0 Tpex Teopema 0 Tpex MEPNEHANKYISIpax. YTOJ MEXAY NPSMON U MIIOCKOCTHIO. YTOMI

NepIeHINKYIISpax 3

MCKAY MIIOCKOCTAMU. HpSIMOYTOJIBHBIﬁ MnapaiCJICIIUIIC

[IpakTHueckoe 3aHsATHE




Tema 5.5.

IIpodeccuonajibHO-OpHEeHTHPOBAHHOE coJep:kaHue (conep:xkanue

[TapannensHsle, NPUKJIATHOTO MOIYJIs)
NepHEHINKYIISIPHBIE, Axcuombl  crepeomeTpur. [leprneHIUKYISIPHOCTh MPSMOM UM IUIOCKOCTH,
CKPEILMBAIOIIUECS IPAMBIE | MapajlieIbHOCTh JIBYX MPSIMBIX, NEePHEHANKYIISIPHBIX MIJIOCKOCTH, 1
MEePIEHIUKYISIPHOCTD MJIOCKOCTEN
[IpakTHueckoe 3aHsTHE 1
Tema 5.6. Copepxanne yaeOHOT0 MaTepuana
Pemenue 3anau. IIpsmblie u | PacnionoskeHue IpsIMBIX U IJIOCKOCTEH B TpocTpaHcTBe. [lepneHIuKynsspHOCTh U
IIJIOCKOCTH B IPOCTPAHCTBE | MapaUICIbHOCTh MPSIMBIX U TUIOCKOCTEH. CKpeIMBaronuecs mpsMblie
KonTponbnas pabota 1
16
Pa3znen 6. KoopanHaTsl M BEKTOPBI
Tema 6.1 Coneprxanue yueOHOro Matepuasia OK-02, OK-03,
JexapToBbl KOOpAMHATHL B | JlekapTOBBI KOOpAMHATHI B TIpocTpaHcTBe. IIpocrelimume 3agaun B KOOpAMHATAX. 4 OK-04, OK-07
npocrtpaHcTse. Paccrosuue | PacctosiHue Mexxay IByMsl TOUKAMU, KOOPJIUHATHI CEPEIUHBI OTpE3Ka
MEXAy HABYMS TOYKaMHU. | [TpakTUUECKOE 3aHSITHE
Koopaunatel  cepeauHbl 1
oTpe3Ka
Tewma 6.2 Coneprxanne yueOHOT0 MaTepuasa
Bexropsl B mpocTpancTBe. | Bektopel B mpocTpaHcTBe. CIIOKEHHWE W BBIYUTAHHE BEKTOPOB. YMHOXKCHHE
Yronm Mexay BeKTOpamu. | BeKTopa Ha uyucio. KomrutaHapHbeie BeKTOpbl. CKalsipHOE TPOU3BEICHHE
CkansipHOE INpPOU3BEIECHHE | BEKTOPOB. Pa3iiokeHHWe BeKTOpa 1O TPeM HEKOMIUTAHAPHBIM BEKTOPAM.
BEKTOPOB Koopannatsl BekTOpa, CKaIIpHOE MPOU3BEAECHUE BEKTOPOB B KOOPAUHATAX, YOI 5
MEXIYy BEKTOpaMH, Yrol MEXAy MpsAMOHM M IUIOCKOCTBIO, Yroll MEXIY
IUIOCKOCTSIMHU. 3

[IpakTHueckoe 3aHsTHE

Tema 6.3

IIpo¢deccnona/iIbHO-OPHEHTHPOBAHHOE coJep:RaHue (conep:xkanue

NPHUKJIATHOT0 MOAYJISA)




[IpakTuko- KoopaunarHas miockocTs. BeluucieHue pacCcTOsIHUN U IJI0INAAEH Ha IIIOCKOCTH.
OpUEHTUpPOBaHHbIE 3a1aud | KomnyecTBeHHbIE pacuyeThbl
Ha KoopauHaTHOH | [TpakTudeckoe 3aHsATHE 2
IJIOCKOCTH
Tema 6.4 Coneprxkanue y4eOHOT0 MaTepuasia
Pemenue 3a1a4. | /lekapToBBI KOOpAMHATHI B IPOCTPAaHCTBE. BekTOpsl B ipocTpancTBe. ClloKeHHE
Koopaunats! 1 BEKTOPBI U BBIYATAHUE BEKTOPOB. YMHOXKEHHE BeKTOpa Ha 4yucio. KomruianapHble
BeKTOpbl. CKallsipHOE IIPOM3BENEHUE BEKTOPOB. PaznokeHue BEKTOpa MO TPEM
HEKOMIUIaHApHBIM BeKkTopaM. lIpocrelimue 3amaun B koopauHarax. KoopauHatel
BEKTOpa, pACCTOSIHME MEXAY TOYKaMH, KOOpAMHATBHl CEpeAMHbI OTpPE3Ka,
CKaJSIPHOE IPOU3BEJIEHUE BEKTOPOB B KOOPJAMHATAaX, Yrojl MEXAY BEKTOpamH,
yroJI MEXy NPAMOH U INIOCKOCTBIO, YTOJI MEXY INIOCKOCTSAMHU
KontponbHas pabora 1
42
Pa3pnen 7. OcHoBBI TpUTrOHOMETPHH. TpUroHoMeTpuyeckue PyHKIUH
Tema 7.1 Coneprxkanue yueOHOro MaTepuasia
Tpuronomerpuyeckue Panuannas mepa yrna. [IoBopoT Touku BOKpyr Havajna koopauHat. OnpeneneHue
(yHKIMM NPOM3BOJBHOIO | CHHYCA, KOCHHYCA, TAHT€HCA. 3HAKK CHHYCA, KOCHHYCa, TAHTCHCA T10 YETBEPTSIM. 3
yrina, uucia. PaguanHas v | 3aBUCUMOCTb MEX/y CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAaHT€HCOM OJHOTO U OK-01, OK-02,
rpagycHas Mepa yria TOTO K€ yIJia OK-03, OK-04,
OK-05, OK-06,
Tema 7.2 Coneprkanue yueOHOro MaTepuaia OK-07
OcHoBHbIE Tpuronomerpuueckue Toxxaecrsa. CuHyc, KOCUHYC, TAHT€HC U KOTAHTE€HC yTIJIOB
TPUTOHOMETPUYECKHE o U - o.. DopMyJIbl IPUBEACHUS 3
TOKJIECTBA. [IpakTnueckoe 3anarue
®opMybl IPUBEAECHUS 2

Tema 7.3

Copep:xanne yueOHOTO MaTepuana

®opmyibl cioxenus. CHHYC U KOCHHYC IBOMHOTO yria. @opMyJibl TOJIOBUHHOTO
yriaa. [IpeoOpa3oBaHusi CcyMMBbI TPUTOHOMETPUUECKUX (PYHKIIMNA B IPOU3BEICHHUE.




CuHyc, KOCHHYC, TaHI'€HC
CyMMBl M Pa3HOCTH JIBYX
YIJI0B

Cunyc u KOCHHYC
JBOMHOrO yria. @opmyibl

IIOJIOBUHHOI'O yIjia

Cymma u pasHocth cuHycoB. CyMMa W pa3HOCTb KOCHHYCOB. BbIpaxkeHue

TPUTOHOMETPUYECKHX (DYHKIMI dYepe3 TaHTEHC IOJOBHHHOTO apryMEHTA.

[TpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUYECKHIX BBIPAKECHHHA

HpaKTI/IHCCKOC 3aHATHUC

Tema 7.4 Coneprxkanne y4eOHOT0 MaTepuasia

Oynkuuy, HX CBOMCTBA. | OOIACTb OMpEaeICHUS U MHOXKECTBO 3HaYeHUH (pyHKImi. YETHOCTD, HEUETHOCTD,
Crioco6b1 3aJJaHus | IepUOANYHOCTD (HyHKIMNA. CriocoObI 3aqaHus (yHKIHNA

byHKUIMMA

Tema 7.5 Copep:xanue yueOHOro MaTepuana

Tpuronomerpuyeckue OO6nacTh onpeaeneHNus U MHOKECTBO 3HAYEHUH TPUTOHOMETPUUYECKUX (DYHKIIHH.

(GyHKIIMU, WX CBOWCTBA U
rpaduku

YETHOCTh, HEYETHOCTb, MNEPUOAMYHOCTh TPUTOHOMETPUUYECKUX  (DYHKUIHUH.

CaoiicTBa u rpaduku GyHKIU y = cos X, Y = Sin X, y = tg X, y=Ctgx.

HpaKTI/IquKOC 3aHATUC

Tema 7.6 Coneprxkanue yueOHOro MaTepuasia

[IpeobpazoBanue Cxartue u pacTsikeHue TpadUuKOB TPUTOHOMETPUUECKHUX (DYHKITHIA.

rpadukoB IIpeoOpa3oBanue rpaKOB TPUTOHOMETPUUYECKUX (PYHKITHIT
TPUTOHOMETPUUECKHUX [IpakTnueckoe 3anaTue

byHKIMI

Tema 7.7 IIpojeccnoHaIbHO-OPHEHTHPOBAHHOE coaepikaHue (conepxanue
Onucanue NPHUKJIATHOT0 MOAYJISA)

MIPOU3BOJACTBEHHBIX Hcnonb30BaHne CBOMCTB TPUTOHOMETPUUECKUX (QYHKIUHN B TPO(HECCHOHATIBHBIX

IPOILIECCOB  C
rpadukoB QpyHKUINN

IIOMOIIBIO

3agadax

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 7.8
TpuronomeTrpuyeckue
ypaBHEHUS U HEPABEHCTBA

Copep:xanne yueOHOTO MaTepuana

VYpaBHeHHe cOs X = a. YpaBHEHHeE sin X = a. YpaBHeHue tg X = a, ctg X = a.
Pemrenne TpUrOHOMETPUYECKMX YPAaBHEHHM OCHOBHBIX THIIOB: MPOCTEHIINE




TPUTOHOMETPUYECKUE YPAaBHEHMs, CBOIAIIMECS K KBaJpaTHBIM, peliacMmble
Pa3I0KEHUEM Ha MHOXKHUTEIH, ONHOPOIHBIE.
[Ipocreiime TPUroHOMETPUYECKHE HEPABEHCTBA

10

[IpakTuueckoe 3aHdarTue. 3
Tema 7.9 Coneprxkanne yueOHOT0 MaTepuasia
Pemenne 3amau. ocHossl | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUYECKHX YPAaBHEHUH M HEPABEHCTB B TOM YHCJIE C UCIOJIb30BAHUEM
Tpuronomerpuueckue CBOWCTB (pyHKLHUH.
byHKIIIN KonTponbnas padota 1
Pasnea 8.
KoMmuiekcHblIe ynciia
Tewma 8.1 Coneprxanue yueOHOro Matepuania
KommuiekcHbie unca [Tonsatne xoMruiekcHOro yrcia. ConpshHKeHHbIE KOMIUIEKCHBIC YMCIa, MOAYNb U
apryMeHT KOMIUIEKCHOro 4uciaa. Popma 3amucu KOMIUIEKCHOTO —4Hcia 4
(reoMeTpuyeckas, TpUTOHOMETpUYecKas, anredpauueckas). Apudmernueckue
JeUCTBUS C KOMIUIEKCHBIMU YHCIIaMHU
Tema 8.2 Coneprxanne yueOHOT0 MaTepuasia
[Ipumenenne BrinmosiHeHHME pacdyeToB € MOMONIBIO KOMIUIEKCHBIX yucen. [Ipumepsr
KOMIUIEKCHBIX YHCET MCIOJIb30BaHUS KOMIUIEKCHBIX YHCEN 1
[IpakTrHyeckoe 3aHsATHE
44 OK-01, OK-02,
Pa3nen 9. [IpousBoaHas GpyHKIIUM, €€ IPUMEHEHUE OK-03, OK-04,
OK-05, OK-06,
Tema 9.1 ‘ Conepsxanne yuebHOro MaTepuana OK-07




[lonaTne  POU3BOAHOMN.

3ajauyu, NpUBOASAIINME K HMOHITUIO IPOU3BOJHON. OmpeneneHne NpOU3BOAHOM.

@opMmynsl W TpaBuia | AJTOPUTM OTBICKAHUS TMPOU3BOJAHON. CBs3b MEXKIY CpeaHed M MIHOBEHHOMU
Qg epeHIMpoBaHus CKOpOCTHIO ABIKeHMs. [Ipon3BoiHas cTeneHHo (yHKIMK
Tema 9.2 Coneprxkanne yueOHOT0 MaTepuasia
[TpousBoHbIE cyMMel, | ©opmyssl auddepenunposanus. [Ipasuna quddepenunpoBanus
pas’HOCTH  IIPOU3BEIEHUA, | [IpakTHUeCcKOe 3aHATHE
Y4acTHOTO
Tema 9.3 Copepxanne yaeOHOT0 MaTepuana
[IpouzBoaHbIe Omnpenenenne cinoxHOM  ¢(yHkumu. [IpomsBomHass  TPUTOHOMETPUYECKHX
TPUTOHOMETPUUYECKHX ¢bynkuunit. [IponsBoaHas cioxxHON GyHKIUU
¢ynkumii.  IlpomsBonnas | [IpakTHyeckoe 3aHATHE
CIOHOU (QYHKITUU
Tema 9.4 Copepxanue yueOHOTo MaTepuana
I'eomerpuuecknii u | 'eoMeTpruyecKkuii CMBICT TMPOW3BOJAHOM (QYHKIMU — YIJIOBOW KOI((UIIUEHT
duznueckuit CMBICJI | KacaTeNbHOU K TpaduKy (PYHKIUHU B TOUKE. Y paBHEHUE KacaTeIbHON K TpaduKy
IPOU3BOJHON (GyHKIHUU. ATOPUTM COCTaBJICHHS ypaBHEHHUS KacaTeIbHON K TpaguKy (yHKIUN
y=f(x)
[IpakTHyeckoe 3aHsATHE
Tema 9.5 Coneprxanue yueOHOro MaTepuasa
dusnueckui cMBICT | @u3ndecKuil (MEXaHUYECKUI) CMBICT MPOU3BOJIHON — MTHOBEHHAsl CKOPOCTh B
IPOU3BOJTHON B | MOMEHT BpeMeHHU t: v =S’ (t)
poeCCHOHATBHBIX [IpakTryeckoe 3aHsATHE
3a/a4ax
Tema 9.6 Coneprxanue yueOHOro MaTepuasa

MOHOTOHHOCTh (PYHKIIMH.
Touku sxcTpemyma

Bospacranue u yObiBaHMe (DYHKIIMHM, COOTBETCTBHE BO3pPACTaHUs U yOBIBaHUS
(GyHKIMU 3HaKy MPOU3BOAHOM. 3alaud HA MAakKCUMyM U MHHUMYM. AJITOPUTM
UCCIeI0BaHus PYHKIMH U TOCTPOCHHUS ee TpaduKa ¢ TOMOIIbIO MPOU3BOIHOM.

[IpakTHueckoe 3aHsATHE




Tema 9.7
UccnenoBanue GyHKIMN u

Conepxkanue y4eOHOro MaTepHaia

HccnenoBanne pyHKIMHM HA MOHOTOHHOCTD U ITOCTPOCHHE I'PaUKOB.

NOCTPOCHHE TPaPHUKOB 2

[IpakTuueckoe 3anarue 3
Tema 9.8 HaumGonbemee u | ComepikaHue ydeOHOro Marepuaia
HauMEHbIIIee 3Hayenus | HaxoxaeHne HanOoObIIero 1 HaMMEHBIIETro 3Ha4eHU QyHKINI Ha OTpe3Ke, Ha 2
byHKIIIN UHTEpBaJe

[IpakTuueckoe 3aHsiTHE 2
Tema 9.9 IIpogeccnonanbHO-OpEeHTHPOBAHHOE coiepKaHue (conepxanue
Haxoxnenue NPHUKJIATHOTO MOAYJISA)
ONTUMAJILHOTO pe3ynbpTara | HaumeHbliee u HanOosblee 3HaYeHUE (QyHKIIUU 2
C MOMOMLIBIO IPOU3BOAHOMU | [IpakTHUecKOe 3aHATHE
B IIPAKTHUYECKHX 3aJa4ax 1
Tema 9.10 Copepxanne yaeOHOro MaTepuana
Pewenne 3agad. | Gopmynsl u mpaBwina aupdepenuupoBanus. MccnemoBanwe (QyHKIHMA C
[IpousBonHas (pyHKIMH, €€ | TOMOIIBIO MPOU3BOAHOM. HanbombIiiee 1 HAMMEHbIIICE 3HAYCHUS HYHKIIUN
pUMEHEeHHE KonrtponbHas pabora 1

2 Kypc
Paznea 10. 35
MHOrorpaHHMKHM ¥ TeJia BpalleHust OK-01, OK-02,
Tema 10.1 Coneprxanne yueOHOT0 MaTepuasia OK-03, OK-04,
Bepmunbl, pebpa, rpanu | [Tonstre MHOrorpanHuka. Ero aneMeHThI: BepuInHbI, pedpa, rpaHu. [{uaroHab. OK-05, OK-06,
MHOT'OI'PaHHHKA Ceuenue. Boinykiible M HEBBIITYKJIbIE MHOTOIPaHHUKH OK-07
1

Tema 10.2 Coneprxanne yueOHOTO MaTeprana




[Ipusma, ee | [Tonsitue mpusmel. Ee ocHoBanust 1 O0koBbIe rpanu. Bricota mpusmel. lpsmast u
COCTaBJISIIOLIME, CEUYEHUE. | HaKJIOHHAas npusma. [IpaBuibHas npusma.

IIpsmass wu npaBuiIbHAs

IPU3MBI

Tewma 10.3 Coneprxkanue y4eOHOT0 MaTepuasia

[Tapannenenunen, Ky0. | [lapamienenunesn, cBOWCTBA MPSIMOYTOJBHOIO Mapasuienenumnena, kyd. CeueHue
CeueHue KyOa, | Kyba, mapasuiesienumneia

napasuiejenumnena [IpakTuueckoe 3anarue

Tema 10.4 Coneprxanue yueOHOro MaTepuasia

[Mupamuna, ee | [lupamuna um ee snementol. Ceuenne nupamuabl. IIpaBuibHas mnupamuaa.
COCTAaBIAIIOIIME, CEUYEHHE. | YceueHHas mupaMuaa

[IpaBunpHass  nupamuja.

YceueHHas InmupamMuyjia

Tema 10.5

Coneprxanue yueOHOro Matepuasia

BboxoBas " nosnHas | [Inomaas 60KOBOM U MOJTHOM MOBEPXHOCTH MPU3MBI, TUPAMUJIBI
MIOBEPXHOCTh npusmel, | [IpakTudeckoe 3aHATHE
UPAMU/IBI
Tema 10.6 Coneprxanue yueOHOro MaTepuasa
Cummerpus B Ky0Oe, | CUMMeTpHUsl OTHOCHTENIBHO TOYKH, HPSAMOii, miockoctd. CuMMmerpusi B KyoOe,
napajuleJenunene, napajuleJienunesie, npusMe, upamMmuie
IpU3Me, MIpamMuIe
Tema 10.7 IIpo¢deccnona/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xkanue
[Ipumepsl cuMMETpuil B | MPUKJIATHOTO MOIYJISA)
npodeccun Cummerpus B IpUPO/JIE, APXUTEKTYPE, TEXHHUKE, B ObITY
[IpakTHueckoe 3aHsTHE
Tema 10.8 Coneprxanue yueOHOro MaTepuasa
[IpaBunbHbIE Ilonstue IIPABUJIBHOTO MHOTOTpaHHHKA. CaoiicTBa IIPaBUJIBHBIX
MHOTOTpaHHMKH, UX | MHOTOTPaHHUKOB
CBOMCTBA [IpakTHueckoe 3aHsATHE




Tema 10.9

Conepxkanue y4eOHOro MaTepHaia

Hununap, ero | Humuuaap u ero snementsl. CeueHne MWIMHApA (MApaiieIbHOE OCHOBAHHUIO U

cocraBisirome.  Ceuenue | ocu). PasBepTka muinHIpa

WIMHpA

Tema 10.10 IIpodeccuonaibHO-OPHEHTHPOBAHHOE coJep:KaHue (copep:kanue

Konyc, €ro | MPUKJIAJTHOI0 MO/YJIAA)

cocrapnsgromue. Ceuenne | Konyc u ero anmementsl. CeueHue KoOHyca (MapajielbHOE OCHOBAHHUIO |

KOHYCa MpOXOo/dIIee Yepe3 BEpIINHY), KOHnYecKre ceueHus. Pa3BepTka KoHyca
[IpakTnueckoe 3aHsATHE

Tema 10.11 Copepxanue yueOHOro MaTepuana

VYceueHHbIi KOHYC. | YceueHHbll koHyC. Ero obpasytomias u Beicota. CedeHrne yceueHHOro KOHyca

Ceuenue YCEUEHHOTO

KOHYCa

Tema 10.12 Coneprxanue yueOHOro Matepuasia

Hlap u cdepa, ux ceueHus

[Tap u cdepa. Bzanmuoe pacnonoxxenne chepsr u miockoctu. CedeHue mapa,
chepsl

Tema 10.13
ITouarue 00 oOBeMe Teina.

Copepxanne yueOHOTO MaTepuana

[Tonsitue 00 o6beme Tena. O0BeM Kyba M MPSMOYTOJIBHOTO Tapauieenunesa.

OTtHo1eHne 00beMOB | OObeM MPU3MBbI U IHITHHIpPA. OTHOIICHHE 00BEMOB MOTOOHBIX TEJ.
NOJJOOHBIX TeI [IpakTryeckoe 3aHsTHE

Tema 10.14 Coneprxanue yueOHOro MaTepuasa

Ob6vemMbl M IUIOIIAAM

HOBerHOCTeﬁ TCII

O6bemMbl mupamuabl U KoHyca. O6bem mapa. [Tnomanu nosepxHocrel Ten

HpaKTqucxoe 3aHATUC

Tema 10.15
KombOunanuu
MHOTOTPAaHHHKOB H  TeJ

BpalIeHUs

Copep:xanne yueOHOTO MaTepuana

KomOunanmm reoMmeTprudeckux el

[IpakTHueckoe 3aHsATHE




Tema 10.16

Conepxkanue y4eOHOro MaTepHaia

I'eomerpuueckue Hcnonb3oBaHne KOMOWHAIMI MHOTOTPAHHUKOB U TEJI BPAIICHUS B MPAKTHUKO-
KOMOUHAIIMY Ha IPAKTUKE | OPUCHTHPOBAHHBIX 3a1a4ax
[IpakTyeckoe 3aHsATHE 4
Tema 10.17 Coneprxkanne yueOHOT0 MaTepraa
Permenue 3afa4. | OOBEeMbI U TUIOIIAAHN TOBEPXHOCTH MHOTOTPAHHUKOB H TEJ BPALLICHUS
Mmuororpanauku U Tena | KonrponsHas pabora
BpAaILECHUS 1
Paznen 11. 19
IlepBooOpa3Hasi pyHKIMHU, ee IPUMEHEHHE
Tema 11.1 Copep:xanue yueOHOTo MaTepuana OK-01, OK-02,
IleppooOpa3Has (QyHKIUH. | 3amaya O BOCCTAHOBICHUH 3aKOHA IBMIKCHUS 110 U3BECTHOM CKOpOCTH. [ToHsATHE OK-03, OK-04,
[TpaBuna HAXO0XKJIEHHA | nHTerpupoBaHus. O3HAKOMIICHHE C IOHATUEM WHTETpaia M MepBOOOPa3HOM Jis OK-05, OK-06,
epBOOOPA3HBIX ¢bynkuun y=f(x). Pemenne 3amad Ha CBs3b 1epBoOOpa3HON U €€ MPOU3BOIHOM, OK-07
BBIYHCIICHUE IEepBOOOpa3HON s naHHOW (yHKuuu. Tabmwmma dopmyn s
HaXO0XXJCHUs epBOOOpa3HbIX. M3yueHue npasuiia BBIYMCICHUS IEPBOOOPA3HOI 3
Tema 11.2 Coneprxanue yueOHOro MaTepuaa
IInomans KpUBOJMHEWHOW | 3amauyn, MPUBOIAIINE K TIOHSATHIO ONPENEICHHOTO MHTErpajia — O BBIYMCICHUH
Tparenuu. @®opmyina | TUIOmAAX KPUBOJIMHEHHOW Tpamenud, O TepeMenieHnd Todku. [loHsaTue 5
Herotona — JleitOnuna onpexaenénHoro unrerpaita. ®dopmyna Herotona— JleitOHuna
[IpakTrueckoe 3aHsTHE 2
Tema 11.3 Coneprxanue yueOHOro MaTepuasa
[Tonsarue 00 | ['eoMeTpuYECKHil CMBICI ONPEICTICHHOT0 HHTEerpaia 4
OIpENENCHHOM HMHTErpaie | [IpakTHyeckoe 3aHsITHE
KaK 10111 2

KPUBOJIMHEHHOMN Tpanenun




Tema 11.4
OmnpeneneHHbI HHTETpal B

IIpodeccuonajibHO-OpHEeHTHPOBAHHOE coJep:KaHmne (conep:xkanue

NPHUKJIATHOTO MOLYJI)

JKU3HU ['eomeTpuueckuit cMmbica ompenesieHHOro uHrerpaita. ®opmyna HperoToHa -
JletiOHuIA. 1
Pemenne 3amau Ha NpUMEHEHHWE HHTErpaja Uil BbIUMCICHUS (DU3HUECKUX
BEJIMYUH U IUIOLIA1eH
[IpakTHueckoe 3aHsTHE 1
Tema 11.5 Copepxanne yaeOHOT0 MaTepuana
Pewenne 3agad. | [leppooOpasnas ¢ynkumu. [IpaBunma HaxoxkaeHuss mnepBooOpasHbix. Ee
[TepBooOpa3Hast (GyHKIMH, | IPHMEHEHHE 1
€€ IpUMEHEHUE KonTponbnas pabota
Paszgen 12. 2
MHo:xecTBa.
Tema 12.1 Copep:xanue yueOHOro MaTepuana
MHuoxecTBa [Tonsitue MuoxectBa. [loamHoxkecTBO. Oniepariiu ¢ MHOKECTBAMHU
2
13
Pa3nen 13. DiieMeHTHI KOMOMHATOPUKH, CTATUCTHKH U TEOPUH BePOSATHOCTEH
Tewma 13.1 Copepxanne yueOHOTO MaTepuana
OcHOBHbIE nouHsTus | [lepecraHoBKu, pa3MeNIeHUs, COUETAHUS.
OUHATOPHKU 1 OK-01, OK-02,
o OK-03, OK-04,
OK-05, OK-07
Tema 13.2 Coneprxanne yueOHOT0 MaTepuana
CoOrnITHE, BepPOSTHOCTD | CoObiTre. KoMOmHamuu coObiTHii. COBMECTHBEIE M HECOBMECTHBIE COOBITHS.
coObiTs.  CroxkeHne M | TeopeMbl 0 BEPOSTHOCTH CyMMBI COOBITHIA. Y CIIOBHASI BEPOSITHOCTh. 3aBHCHUMBIC
YMHOKEHUE BEPOATHOCTEN | M HE3aBUCHMBIC COOBITHS. TEOpEMbI O BEPOSITHOCTH MTPOU3BEACHUS COOBITHIA. 2




Tema 13.3

IIpodeccuonajibHO-OpHEeHTHPOBAHHOE coJep:kaHue (conep:xkanue

BepositHOCTB B | IPUKJIATHOI0 MOIYJISA)
npodeCCHOHATBHBIX OTHOCHTEIbHAS YacTOTa COOBITUS, CBOUCTBO €€ yCTOWYMBOCTH. CTaTUCTUYECKOE 1
3aa4ax omnpezaeneHue BepossTHOCTU. O1leHKa BEPOSITHOCTH COOBITHUS
[IpakTHueckoe 3aHsATHE 1
Tema 13.4 Coneprxkanue yueOHOT0 MaTepuasia
HuckperHas  ciydainas | Bunel cnyvaifapix BenuuuH. OnpeneneHue TUCKPETHOW CIy4ailiHOM BENWYHHBI.
BEJIMYMHA, 3aKOH €€ | 3aKOH pacHpelesIeHuss JUCKPETHOW ciay4yaliHOW BenuuuHbl. Ee uucioBble 3
pacnpenenenus XapaKTePUCTUKU
[IpakTHueckoe 3aHsiTHE 1
Tema 13.5 Copep:xanue yueOHOTo MaTepuana
3agaun  mareMaTH4yeckod | Bapwanmonnsiii psa. I[losmron wactor u rucrorpamma. CTaTHCTUYECKHE
CTaTUCTUKH XapaKTepUCTHKU psAJla HAOII0AaeMbIX JaHHBIX 1
Tema 13.6 IIpodeccnonanbHO-OPUEHTUPOBAHHOE coJepKaHue (coxep:xkanue
CocraBneHue TaOIUL U | MPUKJIATHOTO MOXYJIS)
JMarpaMM Ha MPaKTHKE [lepBuynas  oOpaboTka  CTATHCTUYECKMX  JaHHbIX. ['paduueckoe X
npeacrasieHne. Haxoxaenue cpeTHUX XapakTepUCTUK, HAOI01aeMbIX TaHHBIX 1
[TpakTrueckoe 3aHsTHE 1
Tewma 13.7 Coneprxanne yueOHOT0 MaTepuasa
Pemenue 3ama4. DneMeHThl | DneMeHThl KOMOUHATOPUKH. COOBITHE, BEPOSTHOCTH COOBITHS. CIOXKCHHE H
KOMOWHATOPUKH, YMHOXEHHE BEPOSITHOCTEN
CTaTUCTHKKH W TeopuH | KonTponbHas pabora 1
BEPOSATHOCTEU
Pa3nen 14. YpaBHeHus 1 HepaBeHCTBA 23 OK-01, OK-02,
OK-03, OK-04,
Tema 14.1 Coneprxanue yueOHOro MaTepuasa OK-05, OK-06,
OK-07

PaBHOCUIBHOCTE ypaBHeHI/Iﬁ " HCPABCHCTB. OHpeI[eJ'ICHI/IH. OcHoBHBIC TCOPCMBI
PaBHOCUJIBHBIX TIICPEXO0JaX B YPABHCHHUAX W HCEPABCHCTBAX. O6I_I_II/IC MCTOObI




PaBHOCHIIBHOCTB
YpaBHCHUH W HEPABEHCTB.
OO01re MeTo bl peleHus

peleHus ypaBHEHUI: epexo/l OT paBEHCTBA (DYHKIMIA K PAaBEHCTBY apryMEHTOB
JUI1 MOHOTOHHBIX (DYHKITHH, METO/I Pa3NI0KEHHS HA MHOXKHUTEIIH, METO/1 BBEACHUS
HOBOH NMEPEeMEHHOM, (yHKIMOHATHHO-TPaPHUECKII METO]

HpaKTI/IHCCKOC 3aHATHUC

Tema 14.2 Coneprxkanne yueOHOT0 MaTepuasia
I'paduueckuit MeTox | OOmue MeToAbl pelIeHUs HEepaBeHCTB: IEpPexXo]l OT CPaBHEHHUS 3HAuYeHHH
pelieHus YPaBHEHUH, | pyHKIHUH K CPABHEHHUIO 3HAYEHUH apI'yMEHTOB JUI1 MOHOTOHHBIX (DYHKITHIA, METOX
HEPABEHCTB UHTEPBAIOB, (YHKUMOHANbHO-Tpaduuecknii meron. [I'paduueckuii meron
pellieHrs ypaBHEHUN U HEPABEHCTB
[IpakTnueckoe 3aHsATHE
Tema 14.3 Copep:xanue yueOHOro MaTepuana

ypaBHeHI/IH N HCPAaBCHCTBA
C MOAYyJIEM

Onpenenenne Monyna. Packpeite monyns mo onpeneneHuro. I[Ipocreiimme
YPaBHEHUs U HEPABEHCTBA C MOAYyJIeM. I [puMeHeHne paBHOCHIIBHBIX IIEPEXO00B B
ONPEJIEIICHHBIX TUIIAX YPAaBHEHUI M HEPABEHCTB C MOYJIEM

[IpakTrueckoe 3aHsATHE

Tema 14.4
YpaBHEHHs U HEPABEHCTBA
C IapaMeTpaMu

Coneprxanue yueOHOro MaTepuasia

3HakoMCTBO ¢ mapamerpoM. llpocreiiine ypaBHEHHSI U HEPaBEHCTBA C
rapaMeTpoM

HpaKTqucxoe 3aHATUC

Tema 14.5

CocraBneHue u peuieHue
npodeccuoHaNbHBIX 3aj]1a4
C IOMOIIBIO YPaBHEHHU

IIpojeccnoHaIbHO-OPHEHTHPOBAHHOE
NMPUKJIAJTHOT0 MOYJIAA)

coJepKaHue (copep:xkanue

Pemenne TekcToBBIX 3aa4 MPO(HECCHOHATIBHOTO COAEPHKAHUS

HpaKTI/I‘leCKI/IC 3aHATUA

Tema 14.6
Pemenue
YpaBHEHUS 1 HEpABEHCTBA

3aJad.

Copepxanne yueOHOTO MaTepuana

OOu1rie MeTOIbl pelIeHUsl ypaBHEHUH. Y paBHEHUS! M HEPABEHCTBA C MOJIYJIEM H C
napameTpamu

HpaKTI/ILICCKOC 3aHATUC

Tema 14.7
YpaBHEHHS U HEPAaBEHCTBA

KonrtponbHas pabora




Hrorosoe nosropenue

HpaKTI/I‘-IeCKOC 3aHATUC

KoncyabTanuu

IIpomexyTounas arrecranms (JK3amMeH)

o | | 0

Bcero:
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3. YciaoBus peajm3ainuu NporpaMmmbl 001eo0pa3oBaTeJ IbHOM U CIIUITHHBI

3.1. Jlna peanuzanud NPOrpamMMbl JUCHUILUIMHBI JOJKHBI OBITH MNPETyCMOTPEHbI
cieayiolue crnenuajbHble IOMeIeHus

Peanu3arus mporpaMMbl JUCIIUIUIMHBI TPEOYeT HATHUUs y4eOHOTO KaOMHETa MAaTEeMAaTHKH.
O06opynoBaHue yueOHOro KabuHeTa:

- TOCAJI0YHBIC MECTA M0 KOJMYECTBY 00YJArOIIUXCS;

- pabouee MeCTO TpenoiaBaTes;

- KOMIUIEKT Y4eOHO-HArJISIIHBIX TIOCOOHIA;

- KOMIUJICKT 3JIEKTPOHHBIX BUJICOMATEPHAIIOB;

- 3aJ1aHus JJI1 KOHTPOJIBHBIX PaboT;

- mpoecCHoHAIEHO OPUEHTUPOBAHHBIC 33 1aHHUS,

- MaTepHaJIbl HK3aMeHa.

TexHu4eckue cpecTBa 00yUCHUS:

- IEPCOHAJIBHBIN KOMITBIOTED C JTUIICH3MOHHBIM IIPOTPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UudopmanuonHoe odecrneyenue 00yueHus

1. g peamusanuy mporpammbl OMOIHOTEUHBIA (OHI 00pa30BaTEIILHON OpraHu3aluu
JOJKCH UMETh TICYaTHBIC /W 3JICKTPOHHBIC 00pa3oBaTeIbHbIC U HHPOPMAIIMOHHBIC PECYPCHI,
PEKOMEHIOBaHHbIE ISl MCIOJIb30BaHUS B 00pa30BaTENIbHOM IPOLIECCE, HE CTaplle MATH JIET C
MOMEHTa U3JJaHusl.

2. PekoMenayeMble TMe4aTHbIE W3JAHHUS [0 pealu3anuu  00eo0pa3oBaTeIbHOM
JTUCITUTIMHBI IPEICTABIECHBI B METOUYECKIX PEKOMEHIAIUAX 110 OPTaHU3aluyd 00y4eHu .

4. KoHTpO/Ib U OLIEHKA Pe3yJIbTAaTOB OCBOEHHS 00111€00Pa30BaTe/IbHO THCHHILTHHbI
KoHTpoab M oOleHKa pe3yJabTaTOB OCBOCHHS  0O0INE0O0pa3oBaTENbHON  TUCIUTLIHHBI

PacKpBIBAIOTCS Yepe3 AUCHUIIIIMHAPHBIE Pe3YIbTaThl, HAIIpaBJIeHHbIE HA POPMUPOBAHUE OOIINUX U
npodecCHOHATBHBIX KOMIIETEHIIUH 0 pa3/ienaM U TeMaM COJIepKaHusl yueOHOro Marepuasa.

Obémasi/npodeccuonanbHast Pasznen/Tema Tun oeHoYHBIX
KOMIETeHITUsI MeponpusiTus
OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 TT-o/ct, 1.4, | Tecrupoanme
pelIeHus 3a1a4 15,16 VYeTHbI onpoc
npoQeCcCHOHATBHOM P2, Tempt 2.1,2.2,2.3,2.4, 2.5 MaTtemaTnaecKkuii
eSTEIBHOCTH P 3, Tems1 3.1,3.2,3.3,3.4 MKTAHT
P4, Temb14.1,4.2,4.3,44,45,4.6,
MIPUMEHHUTEIHHO T-o/c NunuBuayanbHast
K pa3JIMYHbIM KOHTEKCTaM PS5, Temsr 5.1,5.2,5.3,5.4,5.5, TI- | CaMOCTOATeIbHAs
0/c, 5.6 paborta
P 6, Tems! 6.1, 6.2, 6.3, IT-o/c, 6.4 [pencrasienne
P7, Teme17.1,72,73,74,7.5, pe3yJIbTaToOB
7.6,7.7, I1-0/c,7.8,7.9

! MpogeccuoHanbHoe-opueHmMuposaHHoe codeprcaHue



P &, Temsr 8.1, 8.2
P9, Temr1 9.1, 9.2, 9.3, 9.4,9.5, 9.6,
9.7, IT-o/c, 9.8, 9.9, 9.10, IT-o/c

HPaKTHYECKUX
pabot
3aiuTa TBOPUYECKUX

P 10, Temsr 10.1, 10.2, 10.3, 10.4, pabor
10.5, 10.6, 10.7, IT-o/c, 10.8, 10.9, SamTa
10.1, IT-o/c, 10.11, 10.12, 10.13, HH MBI Ty AITbHBIX
10.14, 10.15, 10.16, 10.17
IIPOCKTOB
P11, Temsr 11.1,11.2, 11.3, 11.4,
115 KonTtponbHas
P 12, Temsr 12.1, 12.2 1}’;‘60“‘
P 13, Temnt 13.1, 13.2, 13.3, 13 4, bHIOJIHCHHE
135 H'O/C 136 OK3aMCHAIINOHHBIX
P 14, Temnr 14.1, 14.2, 14.3, 14 .4, 3a/laHuH
14.5 I1-o/c, 14.6
OK 02. Ucnionp3oBars P1,Temal.1,1.2,1.311-0/c,1.4,1.5, | TectupoBanue

COBpPCMCHHBIC CpCACTBA

1.6
P2, Tems 2.1,2.2,2.3,2.4,2.5

VYeTHBII onpoc

MOMCKA, aHalIu3a U MaremaTnaeckuii
- P 3, Temnr 3.1,3.2,3.3,34 MKTAHT
priperatt P4, Tembi 4.1,4.2,43,4.4,45,46, | *

uHbOpMaIHH, | I-o/C WNuauBuayanbpHas
MH()OPMALIMOHHBIC PS5, Tems1 5.1,5.2,5.3,5.4,5.5,TI- CaMOCTOSATENIbHAS
TEXHOJIOTHH ISt o/c, 5.6 paboTta
BBIITOJIHEHUSA 33124 P 6, Tems! 6.1, 6.2, 6.3, IT-o/c, 6.4 [IpencraBnenue
npodeCcCuOHAITBHON P7,Temwsr 7.1,7.2,7.3,7.4,1.5, pEe3ynbTaTOB
EATEIIEHOCTH 7.6,7.7, II-0/c,7.8,7.9 MPAKTHICCKHIX

P 8, Temnr 8.1, 8.2 pabot

P 9, TeMpl 91, 92, 93, 94,95, 96, 3ammra TBOPYECKUX

9.7, IT-o/c, 9.8, 9.9, 9.10, IT-o/c paGor

P 10, Temnr 10.1, 10.2, 10.3, 10.4, 3ammTa

10.5, 10.6, 10.7, IT-o/c, 10.8, 10.9, HHJTUBHJTYATBHBIX

10.1, IT-o/c, 10.11, 10.12, 10.13, DOCKTOB

10.14, 10.15, 10.16, 10.17 K‘ZHT -

P11, Temsr 11.1,11.2,11.3,11.4, p

115 paborta

P 12, Temsr 12.1, 12.2 Brmonnenne

P13, Temsr 13.1,13.2,13.3,13.4, | PX3aMCHALLOHHbIX

13.5 IT-o/c, 13.6 3aJjaHnH

P 14, Temsur 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 03. IlmanupoBats u P1,Temal.1,1.2,1.311-0/c,1.4,1.5, | TectupoBanue
peanu3oBbBaTh cobcTBeHHOE | 1.6 VYeTHbII onpoc
npoeCCHOHATBHOE U P2, Temrr2.1,2.2,2.3,2.4,2.5 MaTtemaTnaeckuii
JHUYHOCTHOE PAa3BUTHE P3,Temn3.1,3.2,33,34 HUKTAHT

P ’ P4, Tempi 4.1,4.2,4.3,4.4,45 4.6, | *

MPEINPUHUMATETBCKYIO IT-o/C NuauBuyanbHas
IEeITEIBHOCTD B PS5, Tems1 5.1,5.2,5.3,5.4,5.5,TI- CaMOCTOATENbHAS
npodeccronansHoit cdepe, o/c, 5.6 paborta
MCIIOJIB30BATh 3HAHUS 110 P 6, Tems! 6.1, 6.2, 6.3, I1-o/c, 6.4 [IpencraBnenue
(MHAHCOBOW T'PAMOTHOCTH B pe3yJIbTaTOB




Pa3IMYHBIX KU3HEHHBIX P7, Temr 7.1,7.2,7.3,7.4,7.5, MPAKTUYECKHUX
CUTYaIUIX 7.6,7.7, II-0/c,7.8,7.9 pabot
P 8, Temni 8.1, 8.2 3amura TBOPYECKUX
P9, Temr1 9.1,9.2,9.3,9.4,9.5, 9.6, pabor
9.7, IT-o/c, 9.8, 9.9, 9.10, IT-o/c SamTa
P 10, Temnr 10.1, 10.2, 10.3, 10.4, WHIHBUTY A TbHBIX
10.5, 10.6, 10.7, IT-o/c, 10.8, 10.9,
MIPOEKTOB
10.1, IT-o/c, 10.11, 10.12, 10.13, KoHTposbHas
10.14, 10.15, 10.16, 10.17
P 1L, Temnt 11.1,11.2,113,11.4, | Paooma
115 Brmonaenune
P 12, Temsr 12.1, 12.2 IK3AMCHATIOHHBIX
P 13, Temnr 13.1, 13.2, 13.3, 13 .4, 3anaHui
13.5II-0/c, 13.6
P 14, Temnl 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6
OK 04. DddexTnBHO P1,Temal.1,1.2,1.311-0/c,1.4,1.5, | TectupoBanue
B3aMMO/ICHICTBOBATH U 16 YcrHblil onpoc
paboTaTh B KOJUICKTUBE H P2, Temer2.1,2.2,2.3,2.4,2.5 MaremaTuuecKuit
KOMAHIe P 3, Temrr 3.1,3.2,3.3,34 MKTAHT
P4, Teme14.1,4.2,4.3,4.4,4.5,4.6,
-o/c NunuBunyanbHas
P 5, Temrr 5.1,5.2,5.3,5.4,5.5, I1- CaMOCTOATCIbHAA
o/c, 5.6 pabora
P 6, Temsl 6.1, 6.2, 6.3, IT-o/c, 6.4 [pencrasnenne
P7, Temr 7.1,7.2,7.3,7.4,7.5, pe3yIbTaToOB
7.6,7.7, II-0/c,7.8,7.9 MPAKTHICCKIX
P 8, Temnl 8.1, 8.2 pa60T

P9, Temr 9.1,9.2,9.3,9.4,9.5, 9.6,

3aiuTa TBOPUYECKUX

9.7, IT-o/c, 9.8, 9.9, 9.10, IT-o/c paGor
P 10, Temnr 10.1, 10.2, 10.3, 10.4, 3ammTa
10.5, 10.6, 10.7, IT-o/c, 10.8, 10.9, HHHBH Ty AT HBIX
10.1, IT-o/c, 10.11, 10.12, 10.13, POCKTOR
10.14, 10.15, 10.16, 10.17 KOHTpostbHast
P11, Temsr 11.1,11.2,11.3,11.4,
115 paborta
P 12, Temst 12.1, 12.2 Brmonnenne
P 13, Tems 13.1,13.2, 13.3, 13.4, SK3aMCHAIlMOHHBIX
13.5 I-o/c, 13.6 3a/1aHui
P 14, Temn 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6
OK 05. OcymecTBasTh P1,Temal.1,1.2,1.311-0/c,1.4,1.5, | TectupoBanue
YCTHYIO U IUCBMEHHYIO 16 VYeTHbII onpoc
KOMMYHUKAIHIO Ha P2, Tempr2.1,2.2,2.3,2.4,2.5 MareMaTU4eCcKui
TOCyJapCTBEHHOM SI3BIKE P3,Temn3.1,3.2,33,34 JUKTAHT
o P4, Temb14.1,4.2,4.3,44,45,4.6,
Poccuiickoit denepanuu ¢ -o/c NunuBunyanbHas
y4e€TOM ocoOeHHOCTeH P 5, Temsl 5.1,5.2,5.3,5.4,5.5, I1- CaMOCTOATCIIbHAA
o/c, 5.6 pabota




ColMaIbHOTO U KynbTypHOTO | P 6, Temsi 6.1, 6.2, 6.3, I1-o/c, 6.4 [IpencraBnenue
KOHTEKCTA P7,Temr17.1,7.2,7.3,7.4,7.5, pe3ybTaToB
7.6, 77, H'O/C,7.8,7.9 [IPaKTUYECKUX
P 8, Temni 8.1, 8.2 pabor
P9, Temer 9.1,9.2,9.3,9.4,9.5,9.6, | 3ampura TBOPHYECKHX
9.7, IT-o/c, 9.8, 9.9, 9.10, IT-o/c paGor
P 10, Temsr 10.1, 10.2, 10.3, 10.4, 3
almra
10.5, 10.6, 10.7, IT-o/c, 10.8, 10.9, T —
10.1, MT-o/c, 10.11, 10.12, 10.13, Y
10.14, 10.15, 10.16, 10.17 EPOGKTOB
P11, Tems 11.1,11.2, 11.3, 11.4, OHTpOJIbHAA
115 paborta
P 12, Temsr 12.1, 12.2 Brmosmenne
P 13, Temsr 13.1, 13.2, 13.3, 13.4, IK3aMCHAlTMOHHBIX
13.5 I-o/c, 13.6 3aJaHui
P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6
OK 06. IlposiBnaTh P1,Temal.1,1.2,1.311-0/c,1.4,1.5, | TectupoBanue
rpaXk1aHCKO- 16 VYeTHbII onpoc
HAaTPHOTHYECKYIO MTO3HUIIUIO, P9, Temrr 9.1,9.2,9.3,9.4,9.5,9.6, | Maremarnueckuit
[IeMOHCTPHPOBATS 9.7, IT-o/c, 9.8, 9.9, 9.10, IT-o/c JKTAHT
P 10, Temsr 10.1, 10.2, 10.3, 10.4,
OCO3HAaHHOE IMOBECHHE Ha 105. 10.6. 10.7. Tl-o/e. 10.8. 10.9 WNuauBunyanbHas
OCHOBE TPaJIULIMOHHBIX oo A CaMOCTOSITEIbHAS
P 10.1, T-o/c, 10.11, 10.12, 10.13,
00II1eYeIIOBEUECKIX 10.14. 10.15. 10.16. 10.17 pabora
[IEHHOCTEH, B TOM YHCIIE C P11, :TCMI)I ’11'1, 1 ’1.2’ 113,114, [IpencraBnenue
Y4eTOM rapMOHHU3AINN 115 pe3yIIbTaTOB
MECXKHAI[MOHAJIBHBIX N P 14’ Tembl 14.1, 14.2’ 14.3’ 14_4, MPAKTUYCCKUX
MEXPEJIUTUO3HBIX 14.5 TT-o/c, 14.6 pabort
OTHOIICHUI, TPUMEHSTh 3amuTa TBOPUYECKHIX
CTaHJapPThI paboT
AHTHUKOPPYIIIUOHHOTO 3amuTa
MOBE/ICHUS WH/IUBUIYaTbHBIX
MPOEKTOB
Kontponbnas
paborta
Brinonnenue
9K3aMCHAIIMOHHBIX
3aJlaHu i
OK 07. ConenicTBOBaTh P1,Temal.1,1.2,1.311-0/c,1.4,1.5, | TectupoBanue
COXPaHEHUIO OKPYKAIOLIEeH 16 VYeTHBIT onpoc
cpeibl, pecypcochepesenmuio, | b 2> Tempr 2.1,2.2,2.3, 24,2.5 Maremarudeckuii
MIPUMEHSTH 3HaHUSI 00 P'3, Temn 3.1,3.2,3.3,3.4 JUKTaHT
P4, Temnr4.1,4.2,4.3,4.4,4.5, 4.6,
W3MCHCHHUHU KITUMaTa, IT-o/C NunuBuayanpHast
IIPHUHIIHIIBI 6epe)KJ'II/IBOFO P 5’ Tembl 5_1’ 5.2’ 5_3’ 5_4’ 5.5’ II- CaMOCTOATEIIbHAsA
MIPOU3BOJICTBA, 3PPEKTUBHO o/c, 5.6 paborta

P 6, Tems1 6.1, 6.2, 6.3, IT-0/c, 6.4




JIeViCTBOBAThH B
YpE3BbIYANHBIX CUTYAIUSAX

P7, Temn 7.1,7.2,7.3,74,7.5,
7.6,7.7, I1-0/c,7.8,7.9

P &, Temsr 8.1, 8.2

P9, Temn1 9.1,9.2,9.3,9.49.5, 9.6,
9.7, IT-o/c, 9.8, 9.9, 9.10, IT-o/c

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6, 10.7, IT-o/c, 10.8, 10.9,
10.1, IT-o/c, 10.11, 10.12, 10.13,
10.14, 10.15, 10.16, 10.17

P11, Temsr 11.1,11.2,11.3,11.4,
11.5

P12, Temnr 12.1, 12.2

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

IIpencrasinenue
pe3yabTaToOB
MPaKTUYECKUX
pabor

3amuTa TBOPYECKUX
pabor

3amura
WHUBUTYAJIbHBIX
MIPOEKTOB
Konrtposbnas
paborta
Brinosinenue
3K3aMEHAIIMOHHBIX
3aJIaHUN




OcHoBHas iuTEpaTypa:

Maremaruka : anreOpa M Hadajia MaTeMaTH4eCKOro aHalin3a, reoMeTpus. Airedpa u
Havaja MaTeMaTudeckoro ananm3a, reomerpus. 10-11 kmaccel: ydaeOHUK aiis oOmieoOpas3oBar.
opranuzanuii : 6a3oBelid u yrinyon. yposau / [LII. A. AnumoB [u ap.]. —-9-e u3a. — Mocksa :
[Tpocsemenwue, 2021. — 463c.

Marematuka : ajnreOpa v Hayaja MaTeMaTH4ecKoro aHainmnsa, reometpus. ['eomerpus. 10-
11 xmaccel: yueOHHMK it 00mieoOpazoBar. opranu3anuid : 6a30Beiid u yrinyon. yposau / [JI. C.
ArancsH [u ap.]. —9-e uzn. — Mocksa : [Ipocsemenue, 2021. — 287c.

JlonoIHUTeILHAS JUTepaTypa:

I'yceB, B. A. I'eomerpusi : ydeOHOE mocoOHMe g CpeAHEro MpoQeCCHOHAIBHOTO
obpazoBanusi / B. A. I'yces, U. b. Koxyxo, A. A. IlpokodbeB. — 2-¢ u3Ad., UCIp. U AOI. —
Mocksa : U3parensctBo FOpaiir, 2023. — 280 c. — (IIpodeccuonansuoe obOpa3oBaHuE). —
ISBN 978-5-534-08897-7. — Tekcr : snekTpoHHbIN // OOpazoBarenbHas miuatdopma HOpait
[caiiT]. — URL: https://urait.ru/bcode/517007 (nara oopamenus: 27.04.2023).

Kpemep, H.II. Marematuka s KoJUleaxeH : ydyeOHOe MocoOMe i CpeIHEro
npodeccuonansHoro obpaszoBanus / H. L. Kpemep, O.I. KoncrantunoBa, M. H. ®punman ;

nox penakumer H. HI. Kpemepa. — 11-e usg., nmepepad. u gon. — Mocksa : W3narenscTBo
FOpaiit, 2023. — 362 c. — (Ilpodeccuonansroe obpazoanue). — ISBN 978-5-534-15601-0. —
Texct : onektponubli //  OOpasoBarenbHas  1uardpopma  FOpaidt  [caiit]. —

URL.: https://urait.ru/bcode/511283 (mara obpamienus: 27.04.2023)

Matemaruka. Ilpaktukym : ydyeOHOe mocoOue Il CpeaHero MpodeccruoHalIbHOTO
obOpazoBanusi/ O. B. TarapuukoB [u ap.]; monm oOmei pemakuuent O. B. TatapHukoBa. —
Mocksa : M3marensctBo FOpaiit, 2023. — 285 c. — (IIpodeccronanbroe oOpazoBaHue). —
ISBN 978-5-534-03146-1. — Tekcr : snekrponnsii // O6pazoBatenbHast miuardopma HOpaiit
[caiit]. — URL: https://urait.ru/bcode/512207 (mnata obpamenus: 27.04.2023).

DJIeKTPOHHBIN pecypc:

boromonos, H. B. Maremaruka. 3ajaun ¢ penieHUsIMH : y4eOHOe MOCOOHUe ISl CPETHEro
npodeccuonansHoro obpazosanusi / H. B. boromonos. — 2-e u3n., ucnp. u aon. — Mocksa :
NznarensctBo FOpaiit, 2023. — 755 c. — (IIpodeccuonansuoe obpazosanue). — ISBN 978-5-
534-16211-0. — Tekcr : amekTpoHHBIH // OOpa3oBarenbHas miatdopma FOpaitt [caiiT]. —
URL: https://urait.ru/bcode/530620 (nata oopamenwus: 27.04.2023).

I'yceB, B. A. I'eomerpus: yuebHOe mocoOue il CpeaHEro MpogpecCHOHATBHOIO
obpaszoBanusi / B. A. I'yces, U. b. Koxyxos, A. A. IIpoko¢preB. — 2-¢ u3a., ucnp. U JOM. —
Mocksa : M3zmarensctBo FOpaiit, 2023. — 280 c. — (IIpodeccuonanproe obpazoBaHue). —
ISBN 978-5-534-08897-7. — Tekct : snekrponHslii // Obpa3zoBarenbHas miardopma FOpaiit
[caitt]. — URL.: https://urait.ru/bcode/517007 (mata obpamenus: 27.04.2023).

Kyuep, T. I1. Marematuka. TecTsl : yaeOHOE ocodue uist CpeAHETO MPOPECCUOHATBHOTIO

oopazoBanus / T. II. Kyuep. — 2-¢ u3n., mcnp. u jgon. — Mocksa : M3narenscto FOpaiit,
2023. — 541 c. — (Ilpodeccnonanproe odopazoBanne). — ISBN 978-5-534-10555-1. — Tekcr :
AJIEKTPOHHBINA /l OO6pazoBaTenpHas maTdopma Opaiit [caiit]. —

URL: https://urait.ru/bcode/512933 (nata oopamenwus: 27.04.2023).
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